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ENGINEERING SOLUTIONS ON A CHIP
FROM INTERSIL

Product offerings described in this data book reflect Intersil’s commitment to in-
dustry leadership as a producer of advanced low-power analog and digital semicon-
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 junction 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 Ieast er-
ror as well as unprecedented input overload protection.

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

312- and 412-digit display output (DVM) analog-to-digital converters; 12-, 14- and 16-bit
microprocessor-compatible analog-to-digital converters; and high-speed precision
digital-to-analog converters up to 14 bits. ‘

LINEAR

A new set of low-power devices with unequalled performance—1-uV 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.

TIMERS, COUNTERS AND DISPLAY DRIVERS
A wide range of low-power counters, timers and multidigit LED, LCD and vacuum
fluorescent display decoder/drivers, including those with full alphanumeric capability.
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EXPLANAT‘ON OF TERMS, INDICES
AND SPECIAL SUBSECTIONS

PRODUCTION DATA SHEET

This is a full, final data sheet, and describes a
“mature product in full production. Although Intersil
reserves the right to make changes in specifications
contained in these data sheets at any time without
notice, such changes are not common and are usual-
ly minor, generally relating to yield and processing
improvements. These data sheets are not marked;
others are marked preliminary.

PRELIMINARY DATA SHEET

A preliminary data sheet is issued in advance of the
availability 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, ICMxxxXx,
etc.) then by numeric sequence (ie: LM100, LM101A,
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 this 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 Func- *
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 left-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 Intersil’s 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 physical
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-S-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.

Intersil 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 APPROVAL OF INTERSIL, INC.

For the purposes of this policy, critical components in life support systems and/or devices are defined as:

1. A critical component is any component of a life support device or system
whose failure to perform can be reasonably expected to cause the failure of
the life support device or system, or to affect its safety or effectiveness.

2. Life support devices or systems are devices or systems which, (a) are in-

tended for surgical implant into the body, or (b) support or sustain life, and
whose failure to perform, when properly used in accordance with instruc-
tions for use provided in the labeling, can be reasonably expected to
result in asignificant injury to the user.

Intersil cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in an Intersil product. No circuit patent licenses are
implied. Intersil reserves the right to change the circuitry and specifications without notice at any time.

A-2



ALPHANUMERIC INDEX

TYPE # PAGE TYPE # PAGE TYPE # PAGE TYPE # PAGE
2N2607 1-9 2N5115 1-37 3N173 1-60 ICH8500 5-208
2N2608 19 2N5116 21-37 3N 188 161 ICH8510 5-214
2N2609 19 2N5117 1-39 3N189 1-61 ICH8515 5-222
2N3684 1-10 2N5118 1-39 3N190 1-61 ICH8520 5-214
2N3685 1-10 2N5119 1-39 3N191 1-61 ICH8530 5-214
2N3686 1-10 2N5196 1-40 wA723 . ICL101ALN  5-46
2N3687 1-10 2N5197 1-40 rA733 . ICL108ALN  5-46
2N3810 1-11 2N5198 1-40 wAT740 r ICL301ALN  5-46
2N3811 1-1 2N5199 1-40 nA741 "' ICL308LN 5-46
2N3821 1-13 2N5397 1-41 uA748 b ICL7104 4-166
2N3822 1-13 2N5398 1-41 wA777 5-49 ICL7106 4-20
2N3823 1-14 2N5432 1-42 ADS503 . . ICL7107 4-20
2N3824 1-15 2N5433 1-42 AD590 5-28 ICL7109 4-30
2N3921 1-16 2N5434 1-42 AD741K . ICL7115 4-46
2N3922 1-16 2N5452 1-43 AD7520 4-138 ICL7116 4-59
2N3954 117 2N5453 1-43 AD7521 4-138 ICL7117 4-59
2N3955 1-17 2N5454 1-43 AD7523 4-144 ICL7126 4-67
2N3956 1-17 2N5457 1-44 AD7530 4-138 ICL7129 4-75
2N3957 117 2N5458A 1-44 AD7531 4-138 ICL7134 4-86
2N3958 117 2N5459 1-44 AD7533 4-148 ICL7135 4-98
2N3970 1-18 2N5460 1-45 AD7541 4-152 ICL7136 4-108
2N3971 1-18 2N5461 1-45 ADCO0801 4-4 ICL7137 4-116
2N3972 1-18 2N5462 1-45 ADCO0802 4-4 ICL7145 4-124
2N3993 1-19 2N5463 1-45 ADCO0803 4-4 » ICL7146 4-132
2N3994 1-19 2N5464 1-45 ADCO0804 4-4 ICL741HS 5-44
2N4044 1-20 2N5465 1-45 D123 39 ICL741LN 5-46
2N4045 1-20 2N5484 1-46 D125 39 ICL7605 5-63
2N4091 1-22 2N5485 1-46 D129 3-13 ICL7606 5-63
2N4092 1-22 2N5486 1-46 DG118 3-6 ICL7611 5-73
2N4093 1-22 2N5515 1-47 DG123 3-6 ICL7612 5-73
2N4100 1-23 2N5516 1-47 DG125 3-6 ICL7613 5-73
2N4117 1-25 2N5517 1-47 DG139 3-15 ICL7614 5-73
2N4118 1-25 2N5518 1-47 DG142 3-15 ICL7615 5-73
2N4119 1-25 2N5519 1-47 DG143 3-15 ICL7621 5-73
2N4220 1-26 2N5520 1-47 DG144 3-15 ICL7622 5-73
2N4221 1-26 2N5521 1-47 DG145 3-15 ICL7631 5-73
2N4222 1-26 2N5522 1-47 DG146 3-15 ICL7632 5-73
2N4223 1-27 2N5523 1-47 - DG161 3-15 ICL7641 5-73
2N4224 1-27 2N5524 1-47 DG162 3-15 ICL7642 5-73
2N4338 1-28 2N5638 1-49 DG163 3-15 ICL7650 5-88
2N4339 1-28 2N5639 1-49 DG164 3-15 ICL7652 5-96
2N4340 1-28 2N5640 1-49 DG180 3-19 ICL7660 5-104
2N4341 1-28 2N5902 1-50 DG181 3-19 ICL7663 5-111
2N4351 1-29 2N5903 1-50 DG182 3-19 ICL7664 5-111
2N4391 1-30 2N5904 1-50 DG183 3-19 ICL7665 5-121

- 2N4392 1-30 2N5905 1-50 DG184 3-19 ICL7667 5-128
2N4393 1-30 2N5906 1-50 DG185 3-19 ICL8001 5-135
2N4416 1-31 2N5907 1-50 DG186 3-19 1CL8007 5-139
2N4856 1-32 2N5908 1-50 DG187 3-19 1CL8008 5-142
2N4857 1-32 2N5909 1-50 DG188 3-19 ICL8013 5-144
2N4858 1-32 2N5911 1-51 DG189 3-19 ICL8017 5-151
2N4859 1-32 2N5912 1-51 DG190 3-19 ICL8018A 4-158
2N4860 1-32 2N6483 1-62 DG191 3-19 ICL8019A 4-158
2N4861 1-32 2N6484 1-52 DG200 3-28 ICL8020A 4-158
2N4867 1-33 2N6485 1-52 DG201 3-32 ICL8021 4-155
2N4868 1-33 3N161 1-56 DGM181 3-23 1ICL8022 5-155
2N4869 1-33 3N163 1-57 DGM182 3-23 1CL8023 5-155
2N4878 1-34 3N164 1-57 DGM184 3-23 1CL8038 5-158
2N4879 1-34 3N165 1-58 DGM185 3-23 1CL8043 5-167
2N4880 1-34 3N166 1-58 DGM187 3-23 ICL8048 5-174
2N5018 1-36 3N170 1-59 DGM188 3-23 1CL8049 5-174
2N5019 . 136 3N171 1-59 DGM190 3-23 ICL8052A.  4-166
2N5114 1-37 3N172 1-60 DGM191 3-23

ICL8063 5-182

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

TYPE #

ICL8068
1ICL8069
ICL8075
ICL8076
ICL8077

ICL8078
ICL8079
_ICL8211
ICL8212
ICM1115

ICM7038
ICM7045
ICM7050
ICM7051

ICM7070
ICM7201
ICM7206
ICM7207
ICM7207A

ICM7208
ICM7209
ICM7211
ICM7212
ICM7213

ICM7215
ICM7216
ICM7217
ICM7218
ICM7223

ICM7223A

ICM7223VF
ICM7224
ICM7225
ICM7226

ICM7227
ICM7231
ICM7232
ICM7233
ICM7234

ICM7235
ICM7236
ICM7240
ICM7241
ICM7242

ICM7243
ICM7245
ICM7250
ICM7260
ICM7281

ICM7555
ICM7556
D100
1D101
1GC10000

1H5009
IH5010
IH5011
IH5012
IH5013

IH5014
IH5015
IH5016

PAGE
4-166
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336
336
336
336
3-36

336

TYPE #

IH5017
IH5018
IH5019
IH5020
IH5021

IH5022
IH5023
IH5024
IH5025
IH5026

1H5027
1H5028
IH5029
IH5030
IH5031

IH5032
IH5034
IH5035
IH5036
IH5037

1H5038
IH5040
1H5041
IH5042
1H5043

IH5044
IH5045
1H5046
IH5047
1H5048

1H5049
IH5050
1H5051
IH5052
IH5053

1H5101
IH5108
IH5110
IH5111
IH5112

IH5113
IH5114
IH5115
IH5140
IH5141

IH5142
IH5143
1H5144
IH5145
IH5200

1H5201
IH5208

1H5341°

1H6108
IH6116

IH6201
1H6208
1H6216

1M6402
IM6403
IM6653

**Obsolete product, refer to page A-9.
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TYPE #

IM6654
IM7332
IM7364
IM82C43
IMF6485

1T100
1T101
1T120
1IT121
1T122

1T124
1T126
IT127
1T128
1T129

1T130
1T131
1T132
IT136
IT137

1T138
1T139
IT1700
1IT1750
1T500

1T501
1T502
1T503
1T504
IT505

17550
1T5911
175912
ITE4091
ITE4092

ITE4093
ITE4391
ITE4392
ITE4393
ITE4416

J105
J106
J107
J111
J112

J113
J174
J175
J176
J177

J201
J202
J203
J204
J308

J309
J310
LHO0042
LH2101A
LH2108

LH2110
LH2111
LH2301A

1-65
1-66

1-67
1-68
1-68
1-68

169

1-69

169
1-69
1-75
1-76
1-71

1-71
1-71
1-71
1-71
171

174
151
151
122
1-22

1-22
1-30

TYPE #

LH2308
LH2310
LH2311
LM100
LM101A

LM102
LM105
LM107
LM108
LM110

LM111
LM114
LM300
LM301A
LM302

LM305
LM307

-LM308

LM310
LM311

LM4250
M116
NE536
NE/SE592
NE592-8

OP05
OP07
SU536
U1897
U1898

PAGE
585

**
*x

*n
*

5-24

183



BASE NUMBER INDEX

TYPE # PAGE TYPE #
LH 0042 e DG 164
OP 05 5.8 3N 165
OP 07 5-16 3N 166
ADC 0801 4-4 3N 170
ADC 0802 4-4 IT 1700
ADC 0803 4-4 3N 171
ADC 0804 4-4 3N 172
ID 100 1-62 3N 173
IT 100 1-64 J 174
*LM 100 o J 175
ICL 101ALN  5-46 IT 1750
ID 101 1-62 J 176
IT 101 1-64 J 177
LM 101A o DG 180
LM 102 b DG 181
J 105 177 DGM 181
LM 105 - DG 182
J 106 1.77 DGM 182
J 107 1.77 DG 183
LM 107 LA DG 184
ICL 108ALN  5-46 DGM 184
LM 108 5-24 DG 185
LM 110 . DGM 185
J 111 1.78 DG 186
LM 111 . DG 187
ICM 1115 719 DGM 187
J 112 1.78 3N 188
J 113 1.78 DG 188
LM 114 1-83 DGM 188
M 116 1-84 3N 189
DG 118 36 DG 189
IT 120 1-65 U 1897
IT 121 1-65 U 1898
IT 122 1-65 U 1899
D 123 39 3N 190
DG 123 36 DG 190
IT 124 1-66 DGM 190
D 125 39 3N 191
DG 125 36 DG 191
IT 126 1-67 DGM 191
IT 127 1-67 VCR 2N
IT 128 1-67 DG 200
D 129 313 U 200
IT 129 167 DG 201
IT 130 1-68 J 201
IT 131 1-68 U 201
IT 132 1-68 J 202
IT 136 1-69 U 202
IT 137 169 J 203
IT 138 1-69 J 204
IT 139 1-69 LH 2101A
DG 139 3-15 LH 2108
DG 142 3-15 LH 2110
DG 143 315 LH 2111
DG 144 315 LH 2301A
DG 145 315 LH 2308
DG 146 315 U 231
3N 161 156 LH 2310
DG 161 315 LH 2311
DG 162 315 U 232
3N 163 1-57 U 233
DG 163 315 U 234
3N 164 1-57 U 235

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

PAGE

3-15
1-68
1-58
1-59
1-75

1-59

A-5

TYPE #

ITE
2N
2N

257
2607
2608
2609
3P

300
301ALN

404
4044
4045

406

4091
4091
4092
4092
4093

4093
4100
4117
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TYPE #

4118
4119
4220
4221
4222

4223
4224
4250
4338
4339

4340
4341
4351
4391
4391

4392
4392
4393
4393
4416

4416
4856
4857

4858

4859
4860
4861
4867

4868

PAGE

1-25
1-25

1-26
1-26

1-27
1-27

1-28
1-28

1-28

1-29
1-30
1-30

1-30
1-30
1-30

1-31

1-31
1-32
1-32

1-32
1-32
1-32
1-32
1-33

1-33

1-34
1-34
1-34

1-71
3-36
1-71
3-36
3-36

3-36
3-36
3-36
3-36
3-36

3-36
1-36

1-36
3-36

1-71
3-36
3-36
3-36
3-36
3-36
3-41
3-41
3-41
341

3-41
1-71




A BASE NUMBER INDEX

TYPE # PAGE | TYPE#
IH 5030 341 2N 5458
IH -5031 34+ 2N 5459
IH 5032 341 2N 5460
H 5034 341 2N 5461
IH 5035 3-41 2N 5462
IH 5036 3-41 2N 5463
IH 5037 3-41 2N 5464
IH 5038 3-41 2N 5465
IT 504 1.71 2N 5484
} IH 5040 348 2N 5485
IH 5041 348 2N 5486
IH 5042 3-48 IT 550
H 5043 348 2N 5515
IH 5044 3-48 2N 5516
IH 5045 348 2N 5517
IH 5046 348 2N 5518
IH 5047 348 2N 5519
IH 5048 348 2N 5520
IH 5049 3-48 2N 5521
IT 505 1.71 2N 5522
IH 5050 348 2N 5523
IH 5051 3.48 2N 5524
IH 5052 356 2N 5638
IH 5053 3-56 2N 5639
IH 5101 . 2N 5640
IH 5108 363 AD 590
IH 5110 5.57 2N 5902
IH 5111 557 2N 5903
IH 5112 5.57 2N 5904
IH 5113 557 2N 5905
2N 5114 1-37 2N 5906
IH 5114 557 2N 5907
2N 5115 1-37 2N 5908
H 5115 557 2N 5909
2N 5116 1-37 2N 5911
2N 5117 1-39 IT 5911
2N 5118 1-39 2N 5912
2N 5119 1-39 5912
. IH 5140 371 NE/SE 592
H 5141 371 5928
IH 5142 3.71 IH 6108
IH 5143 371 IH 6116
IH 5144 371 IH 6201
IH 5145 371 IH 6208
2N 5196 1-40 IH 6216
2N 5197 1-40 IM 6402
2N 5198 1-40 IM 6403
2N 5199 1-40 2N 6483
IH 5200 328 2N 6484
IH 5201 332 2N 6485
/ IH 5208 379 IMF 6485
IH 5341 387 IM 6653
NE 536 - IM 6654
SU 536 - VCR 7N
2N 5397 1-41 ICM 7038
2N 5398 1-41 ICM 7045
2N 5432 1-42 ICM 7050
2N 5433 1-42 ICM 7051
2N 5434 1-42 ICM 7070
2N 5452 1-43 1cL 7104
2N 5453 1-43 ICL 7106
2N 5454 1.43 ICL 7107
2N 5457 1-44 "

**QObsolete product, refer to page A-9.

PAGE
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1-45
1-45
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6-116
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2-18
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4-138
4-138
1-144
4-138

4-138
4-148
4-152

PAGE

6-143
6-143
5-63
5-63
5-73

5-73
5-73

5-73
5-73

5-73
5-73
5-73
5-73
5-73

5-88
596

5-104
5-111
5-111

5-121
5-128
5-49

5-135
5-139

5-142
5-144
5-151
5-158
5-158

5-158
5-155
5-155
5-155
5-158

5-167
5-174
5-174
4-166
5-182

4-166
5-190
5-192
5-192
5-192

5-192
5-192

. 224

5-198
5-198
5-208
5-214
5-222
5-214
5-214
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FUNCTIONAL INDEX

DISCRETES

JFET Single
Switches

N-Channel Page
2N3970-72 1-18
2N4091-93 1-22
2N4391-93 1-30
2N4856-61 1-32
2N5432-34 1-42
2N5638-40 1-49
ITE4091-3 1-22
ITE4391-3 1-30
J105-7 1.77
J11143 1.78
U200-2 1-85
U1897-99 1.92
P-Channel

2N3993/4 1-19
2N5018/19 1-36
2N5114-16 1-37
IT100/1 1-64
J174-77 1-79
JFET Single
Amplifiers
N-Channel

2N3684-87 110
2N3821/22 1-13
2N3823 1-14
2N3824 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 1-31
J201-4 1-80
J308-10 1-82
U308-10 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 1-17
2N5196-99 1-40

2N5452-54

1-43
2N5515-24 1-47 DIGITAL
2N5902-9 1-50
2N5911/12 151 Memory
2N6483-85 1-52 | NMOS ROMs
IMF6485 154 | IM7332 2-18
IT500-5 1-71 | IM7364 221
IT550 1-74 | CMOS EPROMs
IT5911/12 1-51 | IM6653/4 211
U231-35 1-86 Gate Arfays
U257 1-87 | 1GC10000 2-28
U401-6 1-90 .
. Peripherals

MOSFET Switches/ MMO‘;/S vy
Amplifiers IM82C43 2.24
N-Channel
2N4351 129 | ANALOG
3N170/1 1-59
IT1750 1.76 | SWITCHES AND
M116 1-84 | MULTIPLEXERS
P-Channel .
3N161 156 | Multiplexers
3N163/64 157 | |H5108 3.63
3N172/73 160 | 45208 3.79
IT1700 175 | IH6108 3-93
Dual P-Channel IH6116 3-99
3N165/66 -58 | 1H6208 3-109
3N188-91 1-61 | IH6216 3115
Bipolar Dual Analog Switch
Amplifiers Drivers/
NPN Devices Level Translators
2N4044/45 120 | oo 20
2N4100 1-23

D129 3-13
2N4878-80 134 | 3105
1T120-22 1-65 :
IT124 1-66 :
1T126/29 167 | Analog Switches
LM114 1-83 | with Drivers
PNP Devices DG118/123/125 36
2N3810/11 1-11 | DG139A Family 315
2N5117-19 1-39 | pG180 Family 3-19
1T130-32 1-68 | pGM181 Family 323
1T136-39 1-69 | pG200 3-28

. . DG201 3-32
Spec|a| Function IH5009-24 3-36
High Speed Dual Diodes | !H5025-38 3-41
1D100/1 1:62 | IH5040-51 3-48
Voltage Controlled IH5052/3 3-56
Resi IH5140-45 3-71
sistors

VOR27 192 | 1H5200 3-28

1H5201 3-32

A7

Video/RF Switch
I1H5341 3-87

DATA
ACQUISITION

AID Converters
DVM Circuits

ADC0801-4 4-4
ICL7106/7 4-20
ICL7109 4-30
ICL7115 4-46
ICL7116/17 4-59
ICL7126 4-67
ICL7129 4-75
ICL7135 4-98
tICL7136 4-108
ICL7137 4-116
ICL8052A/7104 4-166
ICL8068/7104 4-166
tThe ICL7136 is recom-
mended for all applica-
tions which currently
employ the ICL7126.
DI/IA Converters
AD7520/21/30/31 4-138
AD7523 4-144
AD7533 4-148
AD7541 4-152
ICL7134 4-86
ICL7145 4-124
ICL7146 4-132
DI/A Current
Switches

ICL8018A/19A/20A 4-158

LINEAR
Amplifiers

Driver Amplifier for
Power Transistors
ICL8063

Driver Amplifier for
Actuators, Motors
ICH8510/20/30
ICH8515
Instrumentation
Commutating Auto-Zero

5-182

5-214
5-222

ICL7605/6 5-63
Log-Antilog

ICL8048/49 5-174
Operational,

Chopper Stabilized
ICL7650 5-88
ICL7652 5-96




FUNCTIONAL INDEX

‘ Operational, FET Input

LH0042
AD503
SUINE536
4A740
ICL8007
ICL8043
ICH8500

Purpose
OP-05
OP-07
LM101/301
LM107/307
LM108/308
uA741
ICL741HS
AD741K
ICL741LN

. uA748
wA777
LH2101/2301
LH2108/2308
IH5101
1CL8008

ICL8017

LM4250

ICL76XX Series

ICL8021-23
Video
uA733
NE/SE592
NE592-8

Voltage Followers

LM102/302
LM110/310
LH2110/2310

Comparators

Dual
LH2111/2311
Low Power
ICL8001
Precision
LM111/311

**

* %

* *

* *

5139
5-167
5-208
Operational, General

5-8
5-16
5-24

5-44

5-46

5-49

5-55

5-142
Operational, High Speed
5-151
Operational, Low Power

* %

5-73

5-165

* %

5.38
541

*
* *

*x

5-135

* *

Samp‘Ie and Hold

IH5110-15

Temperature

Sensor
AD590

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

~

5-57

5-28

Voltage Reference

ICL8069 5-190
ICL8075-9 5-192
ICL8211/12 5-198
Voltage
Regulators -
LM100/300 "
LM105/305 , -
pA723 i
ICL7663/64 5-111
Special Function
Multiplier
ICL8013 5-144
Voltage Converter

| ICL7660 5-104

Waveform Generator
1CL8038 5-158

Low Battery Detectors

*ICM7201 *
ICL7665 5-121
ICL8211/12 5-200

Dual Power MOS Driver
ICL7667 5-128

*Not recommended for
new designs. Use
ICL8211/12 or ICL7665.

TIMERS,
COUNTERS, AND
DISPLAY
DRIVERS
Timers
ICM7240/50/60  6-116
ICM7242 6-127
ICM7555 6-155
ICM7556 6-155
Counters '
ICM7208 6-7
ICM7216 6-24
ICM7217/27 ‘ 6-39
ICM7224/25 6-64
ICM7226 6-72
ICM7236 6-110
_Counter
Timebase

ICM7207/A 6-3

Display Drivers

ICM7211/12 6-14 |
ICM7218 6-55
ICM7231-34 6-84
ICM7235 6-104
ICM7243 6-133
ICM7281 6-143
TIMEKEEPING,
DTMF CIRCUITS
Stopwatches
ICM7045 7-10
ICM7215 7-47
Display
Watches/Clocks
ICM7223 7-53
ICM7223A 7-59
ICM7223VF 7-67
Analog
Watches/Clocks
ICM1115 7-19
ICM7038 ' 75
ICM7050 17-19
ICM7051 7-23
ICM7070 7-27
ICM7245 7-77
Clock Generators
ICM7209 7-39
ICM7213 7-42
Frequency Divider
ICM7241 7-75
Touch Tone
Encoder

ICM7206 7-31

A8




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 designs. Data sheets for these products
are available upon request.

AM2502/3/4 AD503
AM25L.02/3/4 SUINE536
DG126A Family uA740
G115/123 LM101/301
G116-19 LM107/307
G125:32 WA741
ICL7600/01 AD741K
ICL8052/7101 pA748
ICL8052/71C03 LH2101/2301
ICL8068/71C03 IH5101
ICL8052/53 LM4250
1H401 uA733
IMF5911/12 LM102/302
LD110/111 LM110/310
LD114 LH2110/2310
MM450/550 LH2111/2311
MM451/551 LM111/311
MM452/552 LM100/300
MM455/555 LM105/305
VCR5P uAT23
LH0042 ICM7201

A-9



A

IC ALTERNATIVE SOURCE INDEX

AMD

AM9232
AM9264

“LH2101

LH2301
LH2311
LM101

AMI

568332
568364

Analog Devices

AD101

AD108

AD301

AD308

AD503

AD590

AD741
AD7506/COMI/CHIPS
AD7506/MIL/CHIPS
AD75064D

J
AD750640/883B
AD7506JN
AD7506KD
AD7506KD/883B
AD7506KN
AD7506SD
AD7506SD/8838
AD7506TD
AD7506TD/883B
AD7507/COMICHIPS
AD7507/MILICHIPS
AD75074D
AD7507JD/883B
AD7507JN
AD7507KD

AD7507KD18833
AD75(

AD75
AD7507SD/883B
AD7507TD
AD7507TD/8838
AD7520JD
AD7502JN
AD7520KD
AD7520KN
AD7520LD
AD7520LN
AD7520SD
AD7520TD
AD7520UD
AD7521JD
AD7521JN
AD7521KD
AD7521KN
AD7521LD
AD7521LN
AD7521SD
AD7521TD
AD7521UD
AD7523AD
AD7523BD
AD7523CD
AD7523JN
AD7523KN
AD7523LN
AD7523SD
AD7523T7D
AD7523UD
AD7530JD
AD75304N
AD7530KD
AD7530KN
AD7530LD
AD7530LN
AD7531JD
AD7531IN

Intersil

IM7332
IM7364
LH2101
LH2301
LH2311
LM101

uA748

Intersil
IM7332

IM7364

Intersii

LM101
LM108

IH81 16C/ID
IH6116M/D
IH6116CJI
1H6116J1/883B
IHB6116CPI
IH6116CJ!

1H61 12CJI/8838

“1H611

IH6116MJI
IH6116MJ1/883B
IHB6116MJI
IH6116MJ1/8838B
IH6216C/D
IH6216M/D
1H6216CJ!
1H6216CJ1/883B
1H6216CPI
[H6216CJ|
1H6216CJ1/883B
1H6216CPI
IH6216MJI
1H6216MJ1/883B
IH6216MJI
IH6216MJ1/8838
AD752040
AD7520JN
AD7520KD
AD7520KN
AD7520LD
AD7520LN
AD7520SD
AD7520TD
AD7520UD
AD75214D
AD7521IN
AD7521KD
AD7521KN
AD7521LD
AD7521LN
AD7521SD
AD7521TD
AD7521UD
AD7523AD
AD7523BD
AD7523CD
AD7523JN
AD7523KN
AD7523LN

"AD7523UD

AD75304D
AD7530JN
AD7530KD
AD7530KN
AD7530LD
AD7530LN
AD7531JD
AD7531JN

AD7531KD
AD7531KN
AD7531LD
AD7531LN
AD7533AD
AD7533BD
AD7533CD
AD7533JN.
AD7533KN
AD7533LN
AD7533SD
AD7533TD
AD7533UD
AD7541AD
AD7541BD
AD7541JN
AD7541KN
AD7541SD
AD7541TD

Commodore

2332
2364

Datel

AMC-8013
DAC7520
DAC7521
DAC7523
DAC7533
DAC7541
T7.590

WG-8038
VR-8069

Eurosil

E1115
E1151

Exar
XR2240

XR2242

Fairchild

nA101
uA102
#A105 -
WA107
#A108
WA110
pA111
#A301
nA302
#A305
uA307
uA308
uA310
uA311
#A723
WA733
nA740
nA741
nA748
WATTT

Gi
9332

9364

GTE

2114
2332
2364

Harris

HA2720
HD6402
H10-0200-6 .
H11-0200-2
H11-0200-4
H11-0200-5
H11-0200-8
H12-0200-2
HI12-0200-4
H12-0200-5
H12-0200-8
HI3-:0200-5
H10-0201-6
H11-0201-2
H11-0201-4

A-10

AD7531KD
AD7531KN
AD7531LD
AD7531LN
AD7533AD
AD75338D
AD7533CD
AD7533JN
AD7533KN
AD7533LN
AD7533SD
AD7533TD
AD7533UD
AD7541AD
AD7541BD
AD7541JN
AD7541KN
AD7541SD
AD7541TD

Intersil

IM7332
IM7364

Intersil

ICL8013
AD7520
AD7521

AD7523

1CL8038
1CL8069

Intersil

ICM1115A
ICM11158

Intersil
ICM7240

ICM7242
Intersil

LM101
LM102
LM105
LM107
LM108
LM110
LM111
LM301
LM302

nA723
KA733
nAT40
uA741
uA748
wA777

Intersil
IM7332
IM7364
Intersil

2114
IM7332
IM7364

Intersil
ICL8021

DG200AK/8338
DG200AA
DG200BA
DG200BA
DG200AA/8838
DG200CJ
DG201B/D

DG201AK
DG201BK .

HI1-0201-5
H11-0201-8
HI3-0201-5
H10-0508-6
H11-0508-2
H11.0508-5
H11.0508-8
H13-0508-5
H10-0508A-6
H11.0508A-2
HI1.0508A-5
HI11.0508A-8

HI3-0508A-5
H10-0509-6
H11.0509-2
H11.0509-5
H11-0509-8
HI3-0509-5

. HI0-0509A-6

HI11-0509A-2
H11.0509A-6
HI1-0509A-8

HI3-0509A-5
H10-0506-6
H11-0506-2
H11.0506-5
HI1.0506-8
H13-0506-5
H10-0507-6

- HI1.0507-2 -

H11-0507-5
H11-0507-8
H13-0507-5

H10-5040-6
H11-5040-2
H11.5040-5
H11-5040-8
H10-5041-6
H11-5041-2
Hi1.5041-5
H11-5041-8
H10-5042-6
H11-5042-2
HI1-5042-5
H11-5042-8
H10-5043-6
H11-5043-2
HI11.5043-5
HI1-5043-8
H10-5044-6
HI1.5044-2
H11.5044-5
H11-5044-8
H10-5045-6
H11-5045-2
H11-5045-5
H11-5045-8 .
H10-5046-6
H11-5046-2
H11-5046-5
H11-5046-8
H10-5047-6
H11-5047-2
H11-5047-5
H11.5047-8
H10-5048-6
H11-5048-2
H11-5048-5
H11-5048-8
H10-5049-6
H11-5049-2
H11-5049-5
H11-5049-8
H10-5050-6
H11-5050-2
H11-5050-5
H11-5050-8
H10-5051-6
H11-5051-2
H11-5051-5
H11-5051-8
LM101
LM4250

MicroPower
Systems

MP75204D
MP7520JN
MP7520KD
MP7520KN
MP7520LD
MP7520LN
MP7520SD
MP7520TD

DG201BK
DG?O!AKIBS’!B
DG201CJ

1H6108C/D
IH6108MJE
IH6108CJE
IH6108MJE/8838
IH6108CPE
1H5108C/D
IH5108MJE
1H51081JE
IH5108MJE/8838B

IH5108CPE
1H6208C/D
IH6208MJE
IH6208CJE
IH6208MJE/883B

* IH6208CPE

IH5208C/D
tH5208MJ E
1H52081JE
|H5208MJEI8838

IH5208CPE
IH6116C/ID
IHB116MJI
1HB116CJI
1H6116MJ1/8838
IH6116CPI
IH6216C/D
IH6216MJI
IH6216CJ!
IH6216MJ1/883B
IH6216CP!

IH5040C/D
1H5040MJE
1H5040CPE
IH5040MJE/883B
IH5041C/D
1H5041 MJE
IH5041CPE
1H5041MJE/8838B
1H5042C/D
IH5042MJE
IH5042CPE
IH5042MJE/8838
IH5043C/D
IH5043MJE
IH5043CPE
IH5043MJE/8838
1H044C/D
IH5044MJE
IH5044CPE
IH5044MJE/883B
IH5045C/D
IH5045MJE
IH5045CPE
IH5045M JE/8838
IH5046C/D
IH5046MJE
IH5046CPE
IH5046MJE/8838
IH5047C/D
IH5047MJE
IH5047CPE
1H5047MJE/883B
1H5048C/D
IH5048MJE
IH5048CJE,CPC
IH5048MJE/8838
IH5049C/D
IH5049MJE
IH5049CJE,CPE
IH5049MJE/883B
|HS050C/D
IH5050MJE
IH5050CJE,CPE
IH5050MJE/8838
1H5051C/ID
IHS051MJE
IH5051CJE,CPE
IH505| MJE/8838
M

LM4250

Intersil

AD75204D
AD7520N
AD7520KD
AD7520KN
AD7520LD
AD7502LN
AD7520SD
AD7520TD
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continued

MP7520UD
MP7521JD
MP7521JN
MP7521KD
MP7521KN
MP7521LD
MP7521LN
MP7521SD
MP7521TD
MP7521UD
MP7523JN
MP7523KN
MP7523LN
MP75304D
MP7530JN
MP7530KD
MP7530KN
MP7530LD
MP7530LN
MP7531JD
MP7531JN
MP7531KD
MP7531KN
MP7531LD
MP7531LN
MP7533AD
MP75338D
MP7533CD
MP7533JN
MP7533KN
MP7533LN
MP7533SD
MP7533TD
MP7533UD
MP7621AD
MP7621BD
MP7621JN
MP7621KN
MP7621SD
MP7621TD

Mitsubishi
M58435P

Motorola

LM101
LM105
LM107
LM110
LM111
LM301
LM305
LM307
LM308
LM310
LM311
MCM68332
MCM68364
MC1723
MC1741
MC1748
MHWS90

National
Semiconductor

AD75204D (DAC1022LCD)
AD7520JN (DAC1022LCN)
AD7520KN (DAC1021LCD)
AD7520KN (DAC1021LCN)
AD7520LD (DAC1020LCD)
AD7520LN (DAC1020LCN)
AD7520SK (DAC1022LD)

AD7520TD (DAC1021LD)

AD7520UD (DAC1020LD)

AD7521JD (DAC1222LCD)
AD7521JN (DAC1222LCN)
AD7521KD (DAC1221LCD)
AD7521KN (DAC1221LCN)
AD7521LD (DAC1220LCD)
AD7521LN (DAC1220LCN)
AD7521SD (DAC1222LD)

AD7521TD (DAC1221LD)

AD7521UD (DAC1220LD)

AD75304D (DAC1022LCD)
AD7530JN (DAC1022LCN)
AD7530KD (DAC1021LCD)
AD7530KN (DAC1021LCN)
AD7530LD (DAC1020LCD)
AD7530LN (DAC1020LCN)
AD7531JD (DAC1222LCD)
AD7531JN (DAC1222LCN)
AD7531KD (DAC1221LCD)
AD7531KN (DAC1221LCN)
AD7531LD (DAC1220LCD)

AD7520UD
AD7521JD
AD7521JN
AD7521KD
AD7521KN
AD7521LD
AD7521LN
AD7521SD
AD75217D
AD7521UD
AD7523JN
AD7523KN
AD7523LN
AD75304D
AD7530JN
AD7530KD
AD7530KN
AD7530L0
AD7530LN
AD7531J4D
AD7531JN
AD7531KD
AD7531KN
AD7531LD
AD7531LN
AD7533AD
AD7533BD
AD7533CD
AD7533)N
AD7533KN
AD7533LN
AD7533SD
AD7533TD
AD7533UD
AD7541AD
AD7541BD
AD7541JN
AD7541LN
AD7541SD
AD7541TD

Intersil
ICM1115B

Intersil

LM101
LM105
LM107
LM110
tM111
LM301
LM305
LM307
LM308
LM310
LM311
IM7332
IM7364
wA723
wA741
uA748
ADS590

Intersil

AD7520J0

AD7520KD
AD7520KD
AD7520KN
AD7520LD
AD7520LN
AD7520SD
AD7520TD
AD7520UD
AD7521JD

AD7521JN
AD7521KD
AD7521KN
AD7521LD
AD7521LN
AD7521SD
AD7521TD
AD7521UD
AD7530JD
AD7530JN
AD7530KD
AD7530KN
AD7530LD
AD7530LN
AD75314D
AD7531JN
AD7531KD
AD7531KN
AD7531LD

AD7531LN (DAC1220LCN)
AD7533AD (DAC1022LCD)
AD7533BD (DAC1021LCD)
AD7533CD (DAC1020LCD)
AD7533JN (DAC1022LCN)
AD7533KN (DAC1021LCN)
AD7533LN (DAC1020LCN)
AD7533SD (DAC1022LD)
AD7533TD (DAC1021LC)
AD7533UD (DAC1020LD)
AH0139CD

AH0133D0

AH0139D/883
AH0142CD

AH0142D

AH0142D/883
AHO0143CD

AH0143D

AH0143D/883
AHO0144CD

AH0124D

AH0144D/883

AD0145CD

AH0145D0

AH0145D/883
AH0146CD

AH0146D

AH01460D/883

AH0161CD

AH0161D

AH0161D/83

AH0162CD

AH0162D0

AH0162D/883B
AH0163CD

AHO0163

AH0163D/883

AH0164CD

AH0164D

AHO0164D/883

AHS009CN

AH5010CN

AHS5011CN

AHS5012CN

ANS013CN

AH5014CN

AHS5015CN

AHS5016CN

AM3709CN

AM97C09CN

AM9710CN

AM37C10CN

AM9711CN

AM97C11CN

AM9712CN

AM97C12CN

DM7555

DM7556

LF11201D

LF11201D/883

LF11508D

LF115080/883

LF11509D

LF115090/883

LF13201

LH0042

LH2108

LH2110

LH2111

LH2301

LH2308

MM52132
MM52164
MM74C946

AD7531LN
AD7533AD
AD7533BD
AD7533CD
AD7533JN
AD7533KN
AD7533LN
AD7533SD
AD7533TD
AD7533UD
DG139BK
DG139AK
DG139AK/8838B
DG142BK

DG 142AK
DG142AK/883B
DG143BK
DG143AK
DG143AK/8838B
DG144BK
DG144AK
DG144AK/8838
DG145BK
DG145AK
DG145AK/8838
DG146BK

DG 146AK
DG 146AK/8838
DG161BK
DG161AK
DG161AK/883B
DG162BK
DG162AK
DG162AK/8838
DG163BK
DG163AK
DG163AK/8838
DG164BK
DG164AK
DG164AK/8838
IH5009CPD
IH5010CPD
IH5011CPE
IH5012CPE
1H5013CPD
IH5014CPD
IH5015CPE
IH5016CPE
1H5009CPD
IH5009CPD
IH5010CPD
1H5010CPD
1H5011CPE
IH5011CPE
1H5012CPE
IH5012CPE
ICM7555
ICM7556
DG201AK
DG201AK/8838
1H6108MJE
IH6108MJE/8838
IH6208MJE
IH6208MJE/8838
DG201

LH0042
LH2108
LH2110
LH2111
LH2301
LH2308
LH2310
LH2311

LM100

LM101

LM102

LM105

LM107

LM108

LM110

LM111

LM300

LM301

LM302

LM305

LM307

LM308

LM310

LM311

LM4250

WAT23

4A733

wA740

WAT741

uA748

IM7332

IM7364
ICM7224

NEC
uPD816C

uPD2332
uPD2364

NPC
SM5510

OKI
MSM503
Panasonic/Matsushita

MN6091
MN6093

Phillips/Fasalec

MB78

MB101
MB103
MB105
MB107
MB108
MB143
MB144
MB510

Plessey
SC748
PMI

PM308
$88741

Raytheon

LH2101
LH2301
LH2311
LM101
LM105
LM107
LM108
LM301
LM305
LM307
LM308
LM311
RC723
RC733
RC741
RC748
RM723
RM741
RM748

CD22015E
CPD6402

Samsong

KS5240U01E
KS5240801J
KS5240B01H
KS5240810H
KS5240B12H
KS$5240820H

Sanyo
LC7523

Signetics
uA723
uA733
uA740
uA741
uA748
LH2101
LH2108
LH2301
LH2308

Intersil

1ICM7038B
ICM11158B

Intersil
ICM11158
Intersil
ADS03
Intersil

ICM70388
ICM7051A

Intersil

ICM7245U
ICM72458
ICM7245E
ICM7245U
ICM72450
ICM7245E
ICM7245A
ICM7245F
ICM11158

Intersil
nA748

Intersil

LM308
uA741

Intersil

LH2101
LH2301
LH2311
LM101
LM105
LM107
LM108
LM301
LM305
LM307
LM308
LM311
WAT23
wAT733
WAT41
wAT748
WA723
uA741
wA748

Intersil

LM101
LM107

ICM7051A
1M6402

Intersil

ICM7245U
ICM7245A
ICM72458
ICM7245D
ICM7245E
ICM7245F

Intersil
AD7523

Intersil

uA723
uA733
uA740
WAT41

LH2308




IC Alternate Source Index (continued)

l \ continued

Silicon General

S$G7520
SG7521
SG7523

Siliconix

DF412
DG123AL
DG123AP
DG1238P
DG125AL
DG125AP
DG125BP
DG139AL
DG139AP
DG139BP
DG142AL
DG142AP
DG142BP
DG143AL
DG143AP
DG143BP
DG144AL
DG144AP
DG144AP
DG145AL
DG145AP
DG1458P
DG146AL
DG146AP
DG146BP
,DG161AL
DG161AP
DG161BP
DG162AL
DG162AP
DG162BP
DG163AL
DG163AP
DG163BP
DG164AL
DG164AP
DG164BP
DG180AA
DG180AL
DG180AP
DG180BA
DG180BP
DG181AA
DG181AL
DG181AP
DG181BA
DG181BP
DG182AA

DG182AL
DG182AP
DG182BA
DG182BP

DG185AL
DG185AP
DG1858BP

DG 186AA
DG186AL

Intersil

AD7520
AD7521
AD7523

Intersil

IcM7211

DG123AL
DG123AK
DG123BK
DG125AL
DG125AK
DG125BK
DG139AL
DG139AK
DG139BK
DG142AL
DG142AK
DG142BK
DG143AL
DG143AK
DG143BK
DG144AL
DG144AK
DG144BK
DG145AL
DG145AK
CG145BK
DG146AL
DG146AK
DG146BK
DG161AL
DG161AK
DG161BK
DG162AL
DG162AK
DG162BK
DG163AL
DG163AK
DG163BK
DG164AL
DG164AK
DG164BK
DG180AA
DG180AL
DG180AK

DG180BA

DG180BK

DG181AA

DG181AL

DG181AK

DG181BA

DG181BK

DG182AA

DGM182AA
DG182AL

DGM182AL
DG182AK

DGM182AK
DG182BA

DGM182BK
DG183AL
DG183AK
DG183BK '
DG184AL
DG184AK
DG184BK
DG185AL
DGM185AL
DG185AK
DGM185AK
DG185BK
DGM1858K
DG186AA
DG186AL

DG186AP
DG186BA
DG186BP
DG187AA
DG187AL
DG187AP
DG187BA
DG187BP
DG188AA

DG188AL
DG188AP
DG188BA

DG188BP
DG189AL
DG189AP
DG189BP
DG190AL
DG190AP
DG190BP
DG191AL

DG191AP
DG191BP

DG200AA
DG200AL
DG200AP
DG200BA
DG200BP
DG200CJ
DG201AP
DG201BP
DG201CJ
DG381AA
DG381AK
DG381AP
DG381BA
DG381BK
DG381BP
DG381CJ

- DG384AK

DG384AP
DG384BK
DG384BP
DG384CJ
DG387AA
DG387AK
DG387AP
DG387BA
DG387BK
DG387BP
DG390AK
DG390AP
DG390BK
DG390BP
DG390CJ
DG503
DG506AR
DG506BR
DG506CJ
DG507AR
DGS07BR
DG507CJ
DG508AP
DG508BP
DG508CJ
DGS509AP
DG509BP
DG509CJ
D123AL
D123AP
D123BP
D125AL
D125AP

D1258P

D129AL
D129AP
D129BP

Sprague

UCN-4112M
UCN-4113M
UHP-503

Synertek

SY2332
SY2364

A-12

DG186AK

DG186BA
DG186BK
DG187AA
DG187AL
DG187AK
DG187BA
DG187BK
DG188AA
DGM188AA
DG188AL
DG 188AK
DG188BA
DGM188BA
DG188BK
DG189AL
DG 189AK
DG189BK
DG190AL
DG190AK
DG190BK
DG191AL
DGM191AL
DG191AK
DGM191AK
DG191BK
DGM191BK
DG200AA
DG200AL
DG200AK
DG200BA
DG200BK
DG200CJ
DG201AK
DG201BK-
DG201CJ

DGM182AA

DGM182AK
DGM182AK
DGM181BA
DGM181BK
DGM181BK
DGM181CJ
DGM185AK
DGM185AK
DGM184BK
DGM184BK
DGM184CJ
DGM188AA
DGM188AK
DGM188AK
DGM187BA
DGM187BK
DGM187BK
DGM191AK
DGM191AK
DGM190BK
DGM1908K
DGM190CJ
AD503
IH6116MJI
1H6116CJI
IH6116CPI
IH6216MJI
1H6216CJ
IH6216CPI
IH6108MJE
1H6108CJE
1H6108CPE
1H6208MJE
1H6208CJE
IH6208CPE
D123AL,
D123AK
D123BK
D125BJ
D125AL
D125AK
D125BK
D125BJ
D129AL
D129AK
D129BK

Intersil

ICM7051A
ICM70388
ADS503

Intersil

1M7332
IM7364

m

uA723
1rA733
uA741

nA748
wAT77
LM101

- LM105

LM107
LM111
LM301
LM305
LM307
LM311

Toshiba

TC8031P
TC8051P
TC8056PA
TC8057P
TMM2114
TMM2332
TMM2364

Intersil

nA723
HA733
wA741
uA748
wA777
LM101
LM105
LM107
LM111
LM301
LM305
LM307
LM311
DGM182BA
DGM182BA
DGM182CJ
DGM182BA
DGM182CJ
DGM182AA
IH5045CJE
IH5045CPE
IH5045CJE
IH5045CPE
IH5045MJE
1H5042CTW
IH5042CPE
IH5042CTW
IH5042CPE
IH5042MTW
IH5043CJE
IH5043CPE -
IH5043CJE-
IH5043CPE
IH5043MJE
ADS503

Intersil

ICM7038A
ICM70388
ICM1115B
ICM7038D
2114
IM7332
IM7364



DISCRETE CROSS REFERENCE

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT
1008 2N5458 2N26086 2N2607 2N3331 2N5270 2N3814 1IT132
100U 2N3684 2N2607 2N2607 2N3332 2N5268 2N3815 11132
102M 2N5686 2N2608 2N2608 2N3333 17132 2N3816 17130
1028 : 2N5457 2N2609 2N2608 2N3334 1IT132 2N3816A IT130A
103M 2N5457 2N260SJAN 2N280SJAN 2N3335 1IT132 2N3817 1T130
1038 N5459 2N2639 17120 2N3336 IT132 2N3817A IT130A
104M N5458 2N2640 : 122 2N3347 11137 2N3813 2N5484
105M N5459 2N2641 iT122 2N3348 11138 2N3820 2N2608
105U N4340 2N2642 17120 2N3349 17139 2N3821 2N3821
106M N5485 2N2643 ma2 2N3350 17137 2N3822 2N3822
107M N5485 2N2B44 IT122 2N3351 17138 2N3823 2N3823
110U N3685 2N2B52 17120 2N3352 17139 2N3824 2N3824
120U N3686 2N2B52A 1T120 2N3365 2N4340 2N3307 1IT120
125U N4339 2N2720 17120 2N3368 2N4338 2N3308 1IT120
1277A N3822 2N2721 IT122 2N3367 2N4338 2N3908 2N26039
1278A N3821 2N2722 IT120 2N3368 2N4341 2N3309A 2N2603
1278A N3821 2N2802 1T139 2N3363 2N4333 2N3921 2N3g921
1280A N4224 2N2803 1T138 2N3370 2N4338 2N3922 2N3g922
1281A N3822 2N2804 17139 2N3376 2N2608 2N3349 17132 .
1282A N4341 2N2805 IT138 2N3378 2N2608 2N3350 1132
1283A 2N4340 2N2806 IT139 2N3380 2N2603 2N3954 2N33854
1284A 2N4222 2N2807 17133 2N3382 2N339384 2N33954A 2N3354A
1285A 2N3821 2N2841 2N2607 2N3384 2N338383 2N3355 2N3355
1286A 2N4220 2N2842 2N2607 2N3386 2N5114 2N3855A 2N33855A
130U 2N3887 2N2843 2N2607 2N3408 IT122 2N3356 2N3356
1325A 2N4222 2N2844 2N2607 2N3410 1IT122 2N3357 2N3857
135U 2N4338 2N2903 7122 2N3411 IT122 2N3366 2N4416
141 2N4224 2N2S03A IT120 2N3423 IT122 2N3867 2N4221
155U 2N4416 2N2910 11122 2N3424 17122 2N3967A 2N4221
1714A 2N4340 2N2813 Im122 2N3425 IT122 2N3368 2N3685
1828 2N4391 2N2914 IT120 2N3436 2N4341 2N3368A 2N3685
1838 2N3823 2N2815 IT120 2N3437 2N4340 2N33639 2N3686
1978 2N4338 2N2315A 1IT120 2N3438 2N4338 2N3363A 2N3686
1988 2N4340 2N2816 17120 2N3452 2N4220 2N3370 2N3970
1888 2N4341 2N2916A IT120 2N3453 2N4338 2N3871 2N3871
2000M 2N3823 2N2817 IT122 2N3454 2N4338 2N3972 2N3872
2001M 2N3823 2N2918 IT122 2N3455 2N4340 2N3993 2N33983
2008 2N4392 2N2919 17120 2N3456 2N4338 2N3993A 2N33983
200U 2N3824 2N2918A 1IT120 2N3457 2N4338 2N3994 2N39384
2018 2N43381 2N2920 2N2920 2N3458 2N4341 2N3834A 2N339384
2028 2N4392 2N2320A 2N2320 2N3459 2N4333 2N4009 IT132
2038 2N3821 2N2936 7120 2N3460 2N4338 2N4010 1IT132
2048 2N3821 2N2937 17120 2N3513 7122 2N4011 iT132
2078A 2N3955 2N2972 1122 2N3514 17122 2N4015 17133
2079A 2N3955 2N2973 Im122 2N3515 IT122 2N4016 IT137
2080A 2N3955A 2N2974 IT120 2N3516 Tz 2N4017 IT139
2081A 2N3955A . 2N2975 1IT120 2N3517 1IT122 2N4018 IT139
2093M 2N3687 2N23976 1120 2N3521 IT122 2N4018 17139
2094M 2N3886 2N2877 IT120 2N3522 IT122 2N4020 17139
2085M 2N3686 2N2878 IT120 2N3574 2N2607 2N4021 17139
2098A 2N3954 2N2979 1T120 2N3575 2N2607 2N4022 1IT133
099A 2N3955A 2N2880 m121 2N3578 2N2608 2N4023 11137
10U 2N44186 2N2881 IT122 2N3587 IT122 2N4024 1IT137
130U 2N5452 2N2982 IT122 2N3608 3N172 2N4025 IT137
132U 2N3855 2N3043 Im121 2N3680 IT120 2N4026 3N163
2134U 2N33958 2N3044 17122 2N3684 2N3684 2N4038 2N4351
2136U 2N33857 2N3045 17122 2N3684A 2N3684 2N4039 2N4351
2138U . 2N33958 2N3046 m121 2N3685 2N3685 2N4065 3N163
2138U 2N3358 2N3047 7122 2N3685A 2N3685 2N4066 3N166
2147U 2N3958 2N3048 IT122 2N3686 2N3686 2N4067 3N166
148U 2N3958 2N3049 7138 2N3686A 2N3686 2N4082 2N3854
149U 2N3358 2N3050 17139 2N3687 2N3687 . 2N4083 2N3955
318 2N33854 2N3051 17139 2N3687A 2N3687 2N4084 2N33954
328 2N3955 2N3052 17129 2N3726 1T131 2N4085 2N3355
335 2N3956 2N3058 1IT138 2N3727 IT130 2N4081 2N40391
2348 2N3857 2N3086 2N4340 2N3728 IT122 2N4091A 2N4031
"2358 2N3358 2N3087 2N4338 2N3729 Im121 2N4091JAN 2N4091JAN
241U 2N4863 2N3088 2N4338 2N3800 17132 2N4091JANTX 2N4091JANTX
250U 2N40391 2N3089 2N4341 2N3801 17132 2N4031JANTXV 2N4091JANTXV
251U 2N43382 2N3070 2N4338 2N3802 17132 2N4092 2N4082
N2060 17120 2N3071 2N4338 2N3803 17132 2N4092A 2N40382
N2060A Im21 2N3084 2N4333 2N3804 17130 2N4032JAN 2N40S2JAN
N2060B IT121 2N3085 2N4333 2N3804A IT130A 2N40S2JANTX 2N40S2JANTX
N2223 7122 2N3086 2N4339 . 2N3805 IT130 2N4092JANTXV 2N40S2JANTXV
2N2223A 1IT121 2N3087 2N4333 2N3805A IT130A 2N4083 2N4093
2N2386 2N2608 2N3088 2N4333 2N3806 IT122 2N4033A 2N40383
N2386A 2N2608 2N3088A 2N4339 2N3807 17122 2N40393JAN 2N40S3JAN
N2453 m22 2N3089 2N4339 2N3808 IT122 2N4093JANTX 2N40383JANTX
N2453A IT121 2N3089A 2N4339 2N38039 IT122 2N4093JANTXV 2N4093JANTXV
N2480 Im122 2N3113 2N2607 2N3810 2N3810 2N4100 2N4100
N2480A m121 2N3277 2N2606 2N3810A 2N3810A 2N4117 2N4117 /
N2497 2N2608 2N3278 _.  2N2s07 2N3811 2N3811 2N4117A 2N4117A ’
2N2498 2N2608 2N3328 2N5265 2N3811A 2N3811A 2N4118 2N4118
2N2499 2N2609 | 2N3329 2N5267 2N3812 11132 2N4118A 2N4118A
N2500 2N2608 2N3330 2N5268 2N3813 1IT132 2N4118 2N4118

*CONSULT FACTORY
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A

- DISCRETE CROSS REFERENCE (cont.)

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
ENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT
2N4119A 2N4118A 2N5045 2N5453 2N5484 2N5484 2N6484 2N6484
2N4120 3N163 2N5048 2N5454 2N5485 2N5485 2NB485 2N6485
2N4139 2N3822 2N5047 2N5454 2N5486 2N5488 2NB502 17122
© 2N4220 2N4220 2N5078 2N5397 2N5515 2N5515 2NB503 IT122
2N4220A 2N4220 2N5090 T122 2N5518 2N5518 2NB550 2N4868A
2N4221 2N4221 2N5103 2N4416 2N5517 2N5517 2NB568 2N5432 o
2N4221A 2N4221 2N5104 2N4416 2N5518 2N5518 25C284 IT122
2N4222 2N4222 2N5105 2N4416 2N5519 2N5518 28J11 2N2807
2N4222A 2N4222 2N5114 2N5114 2N5520 2N5520 25J12 2N2607
2N4223 2N4223 2N5114JAN 2N5114JAN 2N5521 2N5521 28J13 2N5270
2N4224 2N4224 2N5114JANTX - 2N5114JANTX 2N5522 2N5522 28J15 2N2607
2N4267 3N163 2N5114JANTXV 2N5114JANTXV 2N5523 2N5523 28J18 2N2607
2N4268 3N181 - 2N5115 2N5115 2N5524 2N5524 25447 ==
2N4302 2N4302 2NS5115JAN 2N5115JAN 2N5545 2N3354 25448 -
2N4303 2N5458 2N5115JANTX 2N5115JANTX 2N5546 2N3855A 25448 e
2N4304 2N5458 2N5115JANTXV 2N5115JANTXV 2N5547 2N3855 2SJ50
2N4338 2N4338 2N5116 2N5116 2N5549 2N4083 258478
2N4339 2N4339 2N5118JAN 2N5T16JAN . 2N5555 J310 25J78
2N4340 2N4340 2NS51168JANTX 2NS116JANTX 2N5556 2N3685 28480 =
2N4341 2N4341 2N51168JANTXV 2N5116JANTXV 2N5557 2N3684 28K11 2N5457
2N4342 2N5461 2N5117 2N5117 2N5558 2N3684 28K12 2N5457
2N4343 2N5462 2N5118 2N5118 2N5561 U401 2SK13 2N5457
2N4351 2N4351 2N5118 2N5119 2N5562 u402 2SK132 =
2N4352 3N163 2N5120 7131 2N5563 U404 2SK133 ==
2N4353 3N172 2N5121 7132 2N5564 ITS50 28K134 i
2N4360 2N5460 2N5122 17132 2N5565 17550 25K135 o
2N4381 2N2609 2N5123 IT131 2N5566 IT550 25K15 2N4868
2N4382 2N5115 2N5124 17132 2N5582 2N3822 25K17 2N5484
2N4391 2N4381 2N5125 1132 2N5593 2N3822 25K178 =
2N4392 2N4392 2N5158 2N5434 2N5534 2N3822 28K179 ==
2N4393 2N4393 2N5159 2N5433 2N5638 2N5638 25K18 2N3821
2N4418 2N4416 2N5163 2N3822 2N5639 2N5638 25K180 ==
2N4416A 2N4416A 2N5198 2N5186 2N5640 2N5640 25K139 ITE4416
2N4417 2N4416 2N5197 2N5197 2N5647 2N4117A 25K23 2N5459
2N4445 2N5432 2N5198 2N5188 2N5648 2N4117A 2SK30 2N5458
2N4448 2N5434 2N5198 2N5189 2N5643 2N4117A 28K32 2N3822
2N4447 2N5432 2N5245 ITE4416 2N5653 2N5638 25K33 2N53397
2N4448 2N5434 2N5248 - 2N5484 2N56854 2N5639 25K34 2N3822
2N4856 . 2N4856 2N5247 2N5486 2N5668 2N5484 25K37 2N5484
2N4856A 2N4856 2N5248 2N5486 2N5663 2N5485 25K41 2N5458
2N4856JAN 2N4856JAN 2N5254 11132 2N5670 2N5486 25K42 2N3822
2N4856JANTX 2N4BSBJANTX 2N5255 1IT132 2N57383 17129 2SK43 ITE4092
2N4856JANTXV 2N4856JANTXV 2N5256 11130 2N5794 17129 25K44 ITE4416
2N4857 - 2N4857 2N5257 2N5457 2N5785 17139 25K48 2N5459
2N4857A 2N4857 2N5258 2N5458 2N5786 17138 2sK48 2N3821
2N4857JAN 2N4857JAN 2N5259 2N5458 2N5797 2N2608 2SK48 2N5484
2N4857JANTX 2N4B57JANTX 2N5265 2N2607 2N5798 2N2608 25K50 ITE4416
2N4857JANTXV 2N4857JANTXV ' 2N5266 2N2607 2N5793 2N2608 25K54 2N3822
2N4858 2N4858 2N5267 2N2808 2N5800 2N2608 2SK55 2N3822
2N4858A 2N4858 2N5268 2N2608 2N5801 2N43383 25K56 2N5458
2N4858JAN 2N4B5BJAN 2N5269 2N2609 2N5802 2N43393 2SK61 2N53387
2N4858JANTX 2N4BSBJANTX 2N5270 2N2B03 2N5803 2N4392 2SKB5 J201
2N4858JANTXV 2N4B858JANTXV 2N5277 2N4341 2N5843 17130 25K66 2N3821
2N4859 2N4858 2N5278 2N4341 2N5844 IT130 2SKE8 2N3822
2N4859A 2N4858 2N5358 2N4220 2N5802 2N5802 25K72 2N5196
2N485SJAN 2N4B5BUAN 2N5359 / 2N4220 ¢ 2N5903 2N5303 3GS 2N3821
2N4853JANTX 2N4B5BJANTX 2N5360 2N4221 2N5304 2N5904 3N145 3N163
2N4860 2N4860 2N5361 2N4221 2N5305 2N5305 3N148 3N163
2N4860A 2N4BB0 2N5362 2N4222 2N5906 2N5806 3N147 3N1839
2N4860JAN 2N4857JAN 2N5363 2N4222 2N5807 2N5307 3N148 3N188
2N4BBOJANTX 2N4857JANTX 2N5364 2N4222 2N5908 2N5308 3N148 3N161
2N4861 2N4861 N5331 2N4B8B7A 2N53908 2N5809 3N150 3N163
2N4861A 2N4861 N5332 2N4868A 2N5911 2N5911 3N151 3N190
2N4BB1JAN 2N4858JAN N5333 2N4BBSA 2N5912 2N5912 3N155 3N183
2N4861JANTX 2N4858JANTX N5334 2N4BBSA 2N5848 2N5486 3N155A 3N163
2N4867 2N4867 2N5385 2N48BSA 2N5850 2N5486 3N156 3N163
2N4867A 2N4867A 2N5336 2N4863A 2N5851 2N5486 3N156A 3N163
2N4868 2N4868 2N5397 2N53397 2N5952 2N5484 3N157 3N163
2N4868A 2N4868A 2N53388 2N5398 2N5953 2N5484 3N157A 3N163
2N4869 2N4869 2N5432 2N5432 2N6085 Im122 3N158 3N163
2N48B3A 2N4863A N5433 2N5433 2N6086 ‘ IT122 3N158A 3N183
2N4878 .2N4878 N5434 2N5434 2NB087 7121 3N160 3N161
2N4879 2N4879 N5452 2N5452 2N6088 IT121 3N161 3N161
2N4880 2N4880 N5453 2N5453 2NB6089 1122 3N163 3N163
2N4937 Im131 N5454 2N5454 2NB0S0 m21 3N164 3N164
-2N4g38 1TI32 2N5457 2N5457 2N6091 1IT121 3N165 3N165
214939 17132 2N5458 2N5458 2NB0S2 IT121 3N166 3N168
2N4940 11132 2N5458 2N5459 2N6441 IT122 3N167 3N161
2N4941 7131 2N5460 2N5460 2NB442 17122 3N168 3N161
2N4942 17132 2N5461 2N5461 2N6443 IT122 3N168 3N170
2N4g55 1122 2N5462 2N5462 2NB444 IT122 3N170 3N170
2N4956 IT122 2N5463 2N54863 2N6445 7121 3N171 3N171
2N4g77 2N5433 2N5464 2N5464 . 2NB446 1IT121 3N172 3N172
2N4978 2N5433 2N5465 2N5485 2NB447 m21 - 3N173 3N173
. eN4g73 2N4859 2N5471 2N5265 2N6448 m121 3N174 3N163
2N5018 2N5018 2N5472 2N52685 2NB451 u310 3N175 3N170
2N5019 2N5019 2N5473 2N5265 2NB452 u31g 3N176 3N170
2N5020 2N2843 2N5474 2N5265 2NB453 u310 3N177 3N171
2N5021 2N2607 2N5475 2N5265 2NB454 U310 3N178 3N172
' 2N5033 2N5480 2N5476 2N5266 2NB483 2N6483 3N179 3N172

A-14
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DISCRETE CROSS REFERENCE (cont.)

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
ENT ENT ALENT SOURCE PRODUCT EQUIVALENT

3N180 3N172 BCYBS Im122 BFX78 2N5387 CMB52 2N5432
3N181 3N161 BF244 2N5486 BFX82 2N5019 CMB53 2N5433
3N182 3N161 BF244A 2N5484 BFX83 2N5018 CMeg7 2N5433
3N183 3N181 BF2448 2N5485 BFX99 1T120A Cm800 2N5433
3N188 3N188 BF244C 2N5486 BFY20 Im22 CMmBS6 2N5433
3N188 3N189 BF245 2N5486 BFYB1 17122 BB 2N4868A
3N180 3N190 BF245A 2N4416 BFY82 11122 CMX740 2N5432
3N191 3N1391 BF2458 2N4416 BFYB3 17122 CP640 2N4091
3N207 3N190 BF245C 2N4416 BFYB4 17122 CP643 2N5434
3N208 3N188 BF246 2N5485 BFYB5 IT122 CP850 2N5432
3sKe2 2N5486 BF246A 2N5639 BFY86 17122 CPB51 2N5433
38K23 2N5387 BF246B 2N5638 BFYS1 7122 CPB52 2N5433
35K28 2N5397 BF246C 2N5638 BFY92 IT122 CP853 2N5433
421 2N4332 BF247 2N4091 BN203 17122 D110 2N3821
4360TP 2N5462 BF247A 2N4081 Bsve2 2N4418 D1102 2N3821
5033TP 2N5460 BF2478B 2N4091 BSV78 2N4BSBA D1103 2N4338
588U 2N4416 BF247C 2N4031 BSV79 2N4857A D1177 2N3821
587 2N5457 BF256 2N5484 BSvVBC 2N4858A D1178 2N3821
591 2N4416 BF256A 2N5484 BSx82 2N3822 D1179 2N4338
703U 2N4220 BF2568 2N4416 21 2N3821 D1180 2N3822
704U 2N4220 BF256C 2N4416 C2308 2N5196 D1181 2N4338
705U 2N4224 BF320 2N5461 38 2N4338 D1182 2N4338
707U 2N4860 BF320A 2N5460 C413N 2N5434 D1183 2N4341
714U 2N3822 BF3208 2N5461 C610 2N4332 D1184 2N4340
734EU 2N4416 BF320C 2N5462 ce1 2N4221 D1185 2N4333
734U 2N5516 BF346 ITE4382 ce12 2N4221 D1201 2N4224
751U 2N4340 BF347 J201 C813 2N4221 D1202 2N3821
752U 2N4340 BF348 J310 C614 2N4220 01203 2N4220
753U 2N4341 BF8O0 2N4867 C815 2N4221 01301 2N4222
754U 2N4340 BF801 2N4867 €620 2N4220 D1302 2N4220
755U 2N4341 BFBO2 2N4338 €821 2N4220 £1303 2N4220
756U 2N4340 BFB04 2N4338 cez22 2N4220 D1420 2N4868
A180 ITE4416 BF805 2N4869 Cg23 2N4220 D1421 © 2N3822
A191 ITE4416 BF806 2N4863 Cce24 2N4220 D1422 2N4869
A192 2N44186 BFBO8 2N4868 Cce25 2N4220 D212218 IT128
A183 2N5484 BFB10 2N4858 C650 2N4220 D272218A 17129
A194 2N5484 BFB11 2N4858 Ce51 2N4220 0212219 11129
A195 2N5484 BF815 2N4858 CB52 2N4220 D2T2219A 17129
A196 1TE4416 - BF816 2N4858 €653 2N4220 0272904 17139
A197 ITE4391 BFB17 2N4858 C66390 2N4341 D2T2904A IT138
A198 ITE4392 BF818 2N4858 C6691 2N4341 D272805 1T138
A199 ITE4333 BFQ10 U401 CB692 2N4333 D2T2305A 17139
A5T3821 2N5484 BFG11 u4a01 C673 2N4341 27918 11129
A5T3822 2N5484 BFQ12 u402 Ce74 2N4341 DA102 2N5196
A5T3823 2N44186 BFG13 u403 Ce80 2N4338 DA402 2N5186
A573824 2N4341 BFQ14 U404 CE80A 2N4338 DN306BA 2N3821
A5T5460 2N5460 BFQ15 U405 681 2N4338 DN3087A 2N4338
A5T5461 2N5481 BFQ16 U406 CB881A 2N4338 DN3088A 2N4338
A5T5462 2N5462 BFQ23 IT5912 Cce82 2N4338 DN3089A 2N3822
AD3854 2N3854 BFQ26 U403 CB82A 2N4333 DN3070A 2N3821
AD33954A 2N3954A BFQ44 115912 Ces3 2N4339 DN3071A 2N4338
AD3855 2N3955 BFQ45 IT5812 CB83A 2N43339 DN3365A 2N4220
AD3856 2N3356 BFQ4SA 2N3055 684 2N4220 DN33858 2N4081
AD3958 2N3358 BFQ43B 2N3958 CB84A 2N4220 DN3366A 2N3686
ADS5805 2N5305 BFQ48C 2N3358 e85 2N4220 DN33868 2N4081
AD5308 2N5806 BFS21 2N5199 CB85A 2N4220 DN3367A 2N3687
AD5807 2N5807 BFS21A 2N5199 cso 2N4338 DN33678 2N4081
AD5908 2N5308 BFSB7 2N3821 c81 2N4338 DN3368A 2N4341
AD5S09 2N5309 BFSE7P 2N5458 cs4 2N4338 DN33688 2N4221
AD810 2N4878 BFSE8 2N3823 c85 2N4338 DN336SA 2N4338
ADB11 2N4878 BFSE8P 2N4416 Cs1 2N4858 DN33839B 2N4220
ADB12 2N4878 BFS70 2N3821 cgz2 2N4081 DN3370A 2N4338
AD813 2N4878 BFS71 i+ 2N3822 Cs3 2N4383 ON33708 2N4338
AD814 IT124 BFS72 2N3823 Co4 2N5457 DN3438A 2N4341
ADB15 IT124 BFS73 2N3821 Cs4E 2N5457 ON3436B 2N4222
ADB16 IT120A BFS74 2N4856 Cs5 2N5457 DN3437A 2N4340
ADB18 17140 BFS75 2N4857 C95E 2N5458 DN34378 2N4220
AD820 17132 BFS76 2N4858 C86E 2N5484 DN3438A 2N4338
AD821 IT130A BFS77 2N4859 C97E 2N3822 DN34388 2N4338
ADB22 IT130A BFS78 2N4860 C98E 2N3822 DN3458A 2N4341
ADB30 2N5520 BFS79 2N4861 CC4445 2N5432 DN34588 2N4222
ADB31 2N5521 BFS80 2N441BA CC4448 2N5434 DN3458A 2N4333
AD832 2N5522 BFT10 2N5397 CCce97 2N4856 DN34598 2N4220
ADB33 2N5523 BFT11 2N5019 CF2386 2N5458 DN3460A 2N4338
ADB33A 2N5524 BFW10 2N3823 F24 2N3824 DN3460B 2N4220
ADB35 2N3954 BFW11 2N3822 CFM13026 2N4858 DNX1 2N4338
ADB36 2N3955 BFW12 2N4416 CMB00 2N4082 DNX2 2N4338
ADB37 2N3955 BFW13 2N4867 CMEB01 2N4081 - DNX3 2N4338
AD838 2N3956 BFW33 17129 CMB02 2N40g1 DNX4 2N4863
ADB39 2N3357 BFW39A 1120 CMme03 2N4081 DNX5 2N4868
ADB40 2N5520 BFW54 2N3822 CMB40 2N4083 DNX6B 2N4338
ADB41 2N5521 BFWS5 2N3822 CMB41 2N4083 DNX7 2N4418
ADB42 2N5523 BFW56 2N4860 CcMme42 2N4083 DNX8 2N44186
BC264 2N5458 BFWE1 2N4224 CMB43 2N4082 DNX9 2N4339
BC264A 2N5457 BFX11 17132 CMB44 2N4092 DU4339 2N5397
BC2648 2N5458 BFX15 7122 CMB45 2N40g2 Du4340 2N5338
BC264C 2N5458 BFX36 7131 CMB46 2N40S2 E100 2N5458
BC264D 2N4416 BFX70 17122 CMB47 2N4091 E101 J204
BCYB7 T21 BFX71 IT122 CMB50 2N5432 £102 2N5457
BCY88 IT122 BFX72 1T122 CMB51 2N5433 E103 2N5458

#**CONSULT FACTORY
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" DISCRETE CROSS REFERENCE (cont.) ‘

) ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ¢
SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT - SOURCE PRODUCT EQUIVALENT
105 . J105 FF400 ! 2N5457 1127 11127 1TE2977 17120
106 . J108 FM1100 2N3854A 1IT128 1IT128 ITE2978 17120
107 J107 FM1100A 2N5306 . 17128 17129 1TE2979 17120
108 J105 FM1101A 2N5806 IT130 17130 ITE3066 2N3685
109 J106 FM1102 2N3854 IT130A IT130A ITE3067 2N3686
110 J107 FM1102A 2N5806 m131 17131 ITE3068 2N3687
111 J111 FM1103 2N3955 iT132 17132 ITE3347 17137
111A J111 FM1103A 2N5308 111386 17136 ITE3348 17138
112 J112 FM1104 2N3957 1137 11137 ITE3349 IT139
112A J112 FM1104A 2N5308 17138 1138 ITE3350 11137
113 J113 FM1105 2N3954A 1IT139 11139 ITE3351 . 17138
113A J113 FM1105A 17500 1T140 17140 ITE3680 1120
114 J204 FM11086 2N3854A 1IT1700 111700 ITE3800 IT132
174 J174 FM1106A IT500 1IT1701 3N172 ITE3802 1132
175 J175 FM1107 2N3854 171702 3N163 ITE3804 IT130
E178 J178 FM1107A ©IT500 171750 1T1750 | 1TE3806 IT132
CE177 J177 FM1108 2N3955 112700 3N165 ITE3807 17132
£201 J201 FM1108A IT502 112701 3N165 {TE3808 IT132
E202 J202 FM1109 2N33857 17400 2N4382 ITE380S 11132
E203 J203 FM1108A ITS03 1T500 IT500 ITE3810 IT130
E204 J204 FM1110 2N3955 1T500P 1T500 ITE3811 1T130
E210 2N5397 FM1110A . 2N5808 17501 17501 ITE3S07 IT120
E211 2N5337 FM1111 . 2N3857 IT501P 1TS01 ITE3308 7120
E212 2N5387 FM1111A 2N5808 17502 17502 1TE4017 IT139
E230 2N4867 . FM1112 2N5186 1T502P 17502 ITE4D18 IT138
’ E231 2N4868 FM1200 2N33854 17503 17503 ITE4D19 1IT139
E232 2N486S FM1201 2N3954 1T503P 1IT503 ITE4020 17138
E270 J270 FM1202 2N3354 17504 17504 ITE4021 1IT139
- E271 Ja71 ' FM1203 2N3855A 17505 17505 ITE4022 17139
E300 2N53397 FM1204 2N3855 ITS50 17550 ITE4023 IT137
E304 -, 2N5486 FM1205 2N33854 1T5811 175911 ITE4A024 17137
E305 2N5484 FM1208 2N33854 IT5912 115912 ITE4025 11137
E308 J308 FM1207. 2N3854 11C2972 T122 1TE4091 ITE40S1
€309 J308 - FM120E - 2N33955A 1TC29873 1122 ITE4092 ITE4A092
E310 ¢ J310 FM1208 2N3855 1ITC2974 11120 1TE4083 ITE4083
311 J310 FM1210 2N3855A 1TC2975 17120 . 1TE4117 2N4117
312 2N5387 FM1211 175811 17C2976 1IT120 1TE4118 2N4118
400 2N3955 FM3854 2N33854 ' 11C2977 17120 . ITE4119 . 2N41189
401 2N3855 FM3954A 2N3954A 11C2978 17120 ITE4338 2N4338
£402 2N3957 FM3855 2N33855 1TC2878 17120 ITE4A339 2N4338
E410 2N3955 FM3855A 2N3955A 17C3347 17137 1TE4340 2N4340
E411 175911 FM3356 2N3356 17C3348 1138 1TE4341 2N4341
E412 175911 FM3957 2N3857 17C3348 11138 ITE4331 ITE4391
E413 2N5454 FM33958 175811 1TC3350 11137 ITE4392 ITE4392
E414 . 2N33856 FP4338 2N4333 ITC3351 1T138 ITE4393 ITE4393
415 2N3857 FP4340 2N4340 1TC3352 IT138 ITE4416 ITE4418
420 115811 FTO654A 2N5486 ITC3800 IT132 ITE4B67 2N4867
421 115812 FT0654B 2N5486 17C3802 IT132 ITE4BE8 2N4868
430 J309(X2) FT0654C 2N4221 ITC3804 1IT130 ITE4869 2N4863
431 J310(x2) FT0654D 2N4221 1ITC3808 17132 : J100 2N5458
ESM25 ua01 F13820 2N5019 1TC3807 17132 J101 2N4338
ESM25A U4t FT3820 2N5480 17C3808 11132 J102 2N5457
ESMA4081 2N4091 F13909 2N5018 1TC3809 1132 J103 2N5459
ESM4082 2N4092 FT703 3N181 11C3810 7130 J105 J105
ESMA4083 2N4093 FT704 3N163 ITC3811 IT130 J105-18 J105
ESM4302 | - 2N5457 GET5457 2N5457 1ITC4017 1IT139 J108 J108
ESM4303 N5458 GET5458 2N5458 1TC4018 IT139 J106-18  ° J108
ESMA4304 N5458 GET5459 2N5459 ITC4018 IT138 J107 J107
© ESM4445 N5432 HA7807 17132 1TC4020 1T139 J107-18 J107
ESM4446 - 2N5434 HA7809 17132 ITC4021 IT139 J108 J105
ESM4447 N5432 HDIG1030 N163 1TC4022 IT138 J108-18 J105
ESM4448 N5434 HEPBO1 N3822 1TC4023 11137 J108 J106
FEOB54A N4386 HEPBO2 N5484 ITC4024 T137 J108-18 J106
FEQB548 N5485 HEPB03 NS019 1TC4025 11137 J11 J107
E100 N3821 HEPF0021 N5484 ITE2453 IT120 J110-18 J107
FE100A 2N3821 HEPF1035 J176 ITE2639 11120 111 Ji
FE102 N4119 HEPF2004 2N5484 ITE2640 IT122 J111-18 J111
FE102A N4118 HEPF2005 2N5459 ITE2B41 122 J111A J1
E104 N4118 D100 ID100 ITE2642 11120 J111A-18 J111
FE104A N4118 ID101 D101 ITE2643 Im22 1 112
FE1800 N40S2 IMF33854 N3954 |ITE2644 17122 J112-18 J12
FE200 N3821 IMF3854A N3954A ITE2720 17120 J112A J1z
FE202 N3821 IMF3855 N3355 1TER2721 17122 J112A-18 J1z
FE204 - N3821 IMF3955A N3955A ITE2722 17120 J1 J113
FE300 N3822 IMF3856 N3356 i ITE2903 iT122 J113-18 Jn3
FE302 N3821 IMF3957 2N3857 ITE2913 11122 J113A J113
FE304 N3821 IMF3958 2N33958 ITE2914 IT122 J113A-18 J113 -
FE38189 N5484 IMF53811 IMF5811 ITE2915 11120 J14 2N5555
FE4302 N5457 IMF5812 IMF5912 ITE2916 IT120 J1401 17501
FE4303 N5458 IMFB485 IMFB485 ITE2917 IT122 J1402 1T502
FE4304 2N5458 17100 1IT100 1TE2918 17122 J1403 . 17503
FE5245 2N4416 17101 1IT101 ITE2919 1T120 J1404 17503
FES246 2N5484 17108 ITE4416 ITE2920 17120 J1405 17504
LFE5247 2N5486 7108 ITE4416 ITE2938 17120 J1408 11505
FES457 2N5457 7120 17120 ITE2937 iT120 J174 J174
FES458 2N5458 1T120A IT120A 1TE2972 1122 J174-18 J174
FES458 2N5459 7121 Im121 ITE2973 1122 J175 J175
FEB4AB4 ° 2N5484 7122 1122 1TE2974 1IT120 J175-18 J175
FES485 2N5485 IT124 11124 ITE2975 {1120 J1 J176
FES486 2N5486 IT126 . - IT1286 1TE2976. IT120 J176-18 J176

: **CONSULT FACTORY
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DISCRETE CROSS REFERENCE (cont.)

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL A
SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT
J177 J177 K308-18 J309 LS5105 2N5486 MD70028 IT122
J177-18 J177 K310-18 J310 LS5245 ITE4416 MD7003 11132
J201 J201 KE3684 2N3684 LS5246 2N5484 MD7003A 17132
Je1-18 J201 KE3685 2N3685 Ls5247 2N5486 MD70038 11132
J202 J202 KE3686 2N3686 LS5248 2N5486 MOD7004 1IT129
J202-18 J202 KE3687 2N3687 LS5358 Jeoa MB7007 IT129
Ji J203 KE3823 2N3823 LS5359 J204 MD7007A 11129
J20318 J203 KE3970 ITE4391 LS5380 J202 MD70078 11129
J204 J204 KE3971 ITE4392 LS5361 J202 MD708 17129
J204-18 J204 KE33872 ITE4393 LS5362 J203 MD708A 1IT129
J210 2N53397 KE40381 ITE4091 LS5363 J203 MD7088 11129
J211 2N5397 - KE4092 ITE4092 LS5364 J203 MD8001 IT120
J212 2N5397 KE4093 1TE4083 LS5391 2N4867A MD8002 1IT120
J230 2N4867 KE4220 2N5457. LS5392 2N48BBA MDB003 17122
J231 2N4868 KE4221 2N5459 LS5393 2N4869A MD918 Ime2
J232 2N4869 KE4222 2N5459 LS5334 2N4869A MDS18A 17122
J270 J270 KE4223 J204 1853385 2N486SA mMDg188 17122
J270-18 J270 KE4391 ITE4391 LS5396 2N4869A mDg82 1139
Jaz1 J271 KE4392 ITE4392 LS5457 2N5457 MOg84 IT138
J271-18 J271 KE4383 ITE4A393 LS5458 2N5458 MEF103 2N5457
J300 2N5337 KE4416 ITE4416 LS5458 2N5459 MEF104 2N54538
J304 2N5486 KE4856 ITE4A391 LS5484 2N5484 MEF3069 2N4341
J305 2N5484 KEAB57 ITE4A392 LS5485 2N5485 MEF3070 2N4339
J308 J308 KE4858 ITE4333 LS5486 2N5486 MEF3458 2N4341
J309 J308 KE4859 ITE4391 LS5556 2N3685 MEF3458 2N43339
J310 J310 KE4860 ITEA392 LS5557 2N3684 MEF3460 2N4338
J315 2N5397 KE4861 ITE4333 LS5558 2N3684 MEF3684 2N3684 .
J316 u3as KES1 ITE4393 LS5638 2N5638 MEF3685 2N3685
J317 u310 KES103 J204 LS5638 2N5639 MEF3686 2N3686
J3970 ITE4391 KES104 ITE4416 LS5640 2N5640 MEF3687 2N3687
¢ J43g71 ITE4382 KE5105 ITE4416 M103 3N161 MEF3821 2N3821
J3972 ITE4393 KE511 ITE4392 M104 3N161 MEF3822 2N3822
J401 17501 KH5196 2N5186 M106 3N166 MEF3823 2N3823
J402 17502 KH5197 2N5187 M107 3N189 MEF3954 2N33954
J403 17503 KH5198 2N5188 M108 3N191 MEF3955 2N3855
J404 1T503 KH5189 2N5199 M113 3N161 MEF3956 2N3356
J40s 17504 LOFB03 2N4g221 M114 3N161 MEF3957 2N3857
J40s 17505 LDFB04 2N4221 M116 M116 MEF3958 2N3358
J4091 ITE4081 LDFB05 2N4221 M117 2N4351 MEF4223 2N4223
J4092 ITE4082 LM114 iT120 M118 3N161 MEF4224 2N4224
J4093 1TE4083 LM114A 1T120A M163 3N163 . MEF4391 ITE4391
J410 17502 LM114AH IT120A M164 3N164 MEF4392 ITE4392
Jan 1T503 LM114H IT120 M511 3N172 MEF4333 ITE4333
Ja2 11503 LM115 17120 M511A 3N172 MEF4416 ITE4416
Jaz20 115911 LM115A IT120A M517 3N163 MEF4856 2N4856
Jaz21 115812 LM115AH IT120A MA7807 1IT132 MEF4857 2N4857
J4220 J204 LM115H IT120 MA78039 1IT132 MEF4858 2N4858
Ja221 J202 LM194 IT120A MAT-01AH 1T140 MEF4859 2N4858
Ja222 J203 LM334 IT120A MAT-01FH 1T140 MEF4860 2N4880
Ja223 J202 LS3088 2N5458 MAT-01GH IT140 MEF4861 2N4861
J4224 Jao LS3070 2N5458 MAT-O1H 1T140 MEF5103 ITE4416
J430 J308(X2) LS3071 2N5458 MD1120 iT122 MEF5104 ITE4416
J4302 2N4302 LS3458 J204 MD1121 IT22 MEFS5105 \TE4416
J4303 2N5459 L83459 J204 MD1122 IT122 MEF5245 ITE4416
J4304 2N5458 LS3460 J2o4 MD1123 17138 MEF5246 2N5484
31 J310(X2) LS3684 2N3684 MD1129 IT128 MEF5247 2N54886
J433 2N5457 LS3685 2N3685 MD1130 IT139 MEF5248 2N5488
J4338 . 2N5457 LS3686 2N3686 MD2218 1IT129 MEF5284 2N5484
J4339 2N5457 LS3687 2N3687 MO2218A iT129 MEF5285 2N5485
J4a3g1 ITE4391 LS3818 2N5484 MD2219 IT129 MEF5286 2N5486
J4382 1TE4382 LS3821 2N5457 MD221SA IT128 MEF5561 U401
J4383 ITE4A333 | Ls3822 2N5458 MD2369 iT129 MEF5562 u4a02
J4416 ITE4416 183823 2N5458 MD2369A IT128 MEF5563 U403
J4856 ITE4B56 LS3921 2N3321 MD23698 IT122 MEMS511 3N172
J4857 ITE4B57 LS3922 2N3922 MD2304 IT139 MEMS511A 3N172
J4858 ITE4AB58 LS3966 ITE4416 MD2304A 17139 MEMS511C 3N172
J48538 ITE4859 LS3967 ITE4416 MD2905 IT139 MEM517 3N172
J4860 ITE48B0 LS3968 ITE4416 MD2905A 1139 - MEM517A 3N172
J4861 1TE4BB1 LS3969 iTE4416 M02974 1120 MEM5178 . 3N172
J48e7 2N4867 Ls4220 J204 MD2375 IT120 MEMS517C 3N172
J4BB7A 2N4867A Ls4221 J202 MD2978 IT120 MEMS50 3N1838
J4BB7RR 2N4887 Ls4222 J203 MD2878 11120 MEMSS50C 3N188
J4868 2N4868 LS4223 J202 MD3008 17120 MEMS50F 3N188
J4B86BA 2N4868A LS4224 J202 MD3250 1IT132 MEMS51 3N130
J4BBBRR 2N4868 LS4338 2N5457 MD3250A 1T131 MEMS51C 3N188
J4869 2N4869 154333 2N5457 MD3251 1IT132 MEMS56 3N172
J4BBSA 2N4869A LS4340 2N5457 MD3251A 1IT131 MEMSS6C 3N172
J4BBSRR 2N4869 LS4341 2N5458 MD3408 IT129 MEMSB0 3N161
J5103 2N5484 LS43381 TE4391 MD3410 . IT129 MEMSB0C 3N161
J5104 2N5485 184382 ITE4392 MD3467 1T139 MEMSB1 3N163
J5105 2N5486 LS4383 ITE4393 MD3725 1129 MEMSB1C 3N163
JB163 2N5486 LS4416 ITE4416 MD3762 17139 MEMSB2 2N4351
K114-18 2N5555 LS4856 1TE4091 MD4857 17132 MEMS62C 2N4351
K210-18 2N5397 LS4857 1TE4092 MD5000 17132 MEMS63 2N4351
K211-18 2N5397 . LS4858 ITE4093 MDS000A IT132 MEMSB3C 2N4351
K212-18 2N5397 LS4859 ITE4091 MDS50008 17132 MEM711 M1186
K300-18 2N5397 154860 ITE4D92 MD7000 1129 MEM712 M116
K304-18 2N5486 LS4861 ITE4093 MD7001 11139 MEM712A M1186
K305-18 2N5484 LS5103 2N5484 MD7002 IT122 MEM713 3N170
K308-18 J30s LS5104 2N5485 MD7002A IT122 MEMBO6 3N163
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DISCRETE CROSS REFERENCE (cont.)

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
. SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT ENT " EQUIVALENT SOURCE PRODUCT EQUIVALENT
N

MEMBOBA 3N163 MP840 2N5520 NKT80111 2N4220 SA2718 IT122
MEMB07 3N172 MP841 2N5521 NKT80112 2N4220 SA2718 1IT120
MEMBO7A 3N172 MP842 2N5523 NKT80113 2N3821 SA2720 Im21
MEMB814 3N161 MPF102 2N5486 NKTB0211 2N4338 SA2721 11122
MEMB16 3N172 MPF103 2N5457 NKT80212 2N4338 SA2722: IT120
MEMB17 3N172 MPF104 2N5458 NKT80213 2N4339 SA2723 ma21
MEMB23 MFE823 MPF105 2N54589 NKT80214 2N43338 SA2724 1122
MEM354 N188 MPF106 2N5485 NKT80215 2N4339 SA2726 IT122
MEM354A 3N188 MPF107 2N5486 NKT80216 2N4338 SA2727 1IT122
MEMS548 3N188 MPF108 2N5486 NKT80421 2N4220 SA2738 IT120A
MEMZ55 3N180 MPF109 2N5484 NKT80422 2N4220 SA27339 11120
MEM855A 3N180 MPF111 2N5458 NKT80423 2N4220 SDF1001 2N5432
MEMS558 3N180 MPF112 2N5458 NKT80424 2N4220 SDF1002 2N5433
MF510 2N4082 MPF161 2N53398 NPC108 2N5484 SDF1003 2N5434
MF803 2N4338 MPF208 2N3821 NPC211N 2N4338 SDF500 2N5520
MFB18 2N4858 MPF209 2N3821 NPC212N 2N4338 SDF501 2N5520
MFE2000 441 MPF256 TE4416 NPC213N 2N4338 SDF502 2N5520
MFE2001 2N4416 MPF4391 1TE4391 NPC214N 2N4333 SDF503 2N5520
MFE2004 2N4093 MPF4392 ITE4392 NPC215N 2N4333 SDF504 2N5520

" MFE2005 2N4082 MPF4393 ITE4383 NPC216N 2N4338 SDF505 2N5520
MFE2008 2N4081 MPF820 J310 NPD5564 17550 SDF508 2N5520
MFE2007 2N4860 MPF970 J175 NPD5565 17550 SDF507 2N5520
MFE2008 2N4859 MPF371 J175 NPD5566 17550 SDF508 2N5520
MFE2008 2N4859 MTF101 2N5484 NPD8301 2N3954 SDF509 2N5520
MFE2010 2N4859 MTF102 2N5484 NPDB8302 2N3855 SDF510 2N3854
MFE2011 2N5433 MTF103 2N5457 NPD8303 2N33856 SDF512 2N3854
MFE2012 2N5433 MTF104 2N5458 013 2N4338 SDF513 2N3854
MFE2012 2N5434 ND5700 IT120A P1004 2N5116 SDF514 2N33854
MFE20383 2N4338 ND5701 IT120A P1005 2N5115 SDFE61 7122
MFE2084 2N43338 ND5702 IT120 P1027 2N5267 SDFe62 T122
MFE2085 2N4340 NDF8401 17500 P1028 2N5270 SDFB63 IT122
MFE2133 2N4860 NDF8402 11501 1029 2N5270 SES3818 2N5484
MFE2812 2N5433 NDF8403 17502 P1069E 2N2608 SFT601 , 2N4338
MFE3002 3N170 NDF3S404 17503 P1086E 2N5115 SFTE02 2N4338
MFE3003 3N164 NDF8405 1504 P1087E 2N5518 SFTE03 2N43338 |
MFE3020 3N166 NDFS406 17500 PINT7E 2N5640 SFT604 2N4338
MFE3021 3N166 NDFg9407 11501 P1118E 2N5641 SL301AT 17129
MFE4007 2N3686 NDFg9408 17502 P111SE 2N5640 SL3018T 17129
MFEA4Q08 2N3686 NDF9408 17503 PFS10 2N5115 SL301CT 17129
MFE4009 2N3685 NDF39410 1T504 PF5101 2N4867 SL301ET IT123
MFE4010 2N2608 NF3819 2N5484 PF5102 2N4867 SL360C 17129

. -MFE4011 2N2608 NF4302 2N5457 PF5103 2N4867 SL362C 17128
MFE4012 2N2609 NF4303 2N5458 PF511 2N5114 SU2000 2N4340
MFEB23 1T1700 NF4304 2N5458 PF5301 2N4118A SuU2020 2N3354
MK10 2N4416 NF4445 2N5432 PF5301-1 2N4117A Su2021 2N33854
MMF1 2N5197 NF4448 2N5433 PF5301-2 2N4118A su2022 2N33854
MMF2 2N3%821 NF4447 2N5433 PF5301-3 2N4118A Su2023 2N3354
MMF3 2N5198 NF4448 2N5433 PL10S1T 2N3823 Su2024 2N3354
MMF4 2N3822 NF500 2N4224 PL10S2 2N3823 SuU2025 2N3354
MMFS 2N5199 NF501 2N4224 PL1093 2N3823 SuU2026 2N3854
MMFB 2N3955A NF506 2N44186 PL1084 2N3823 SuU2027 2N3354
MMT3823 2N3823 NF5101 2N4867 PN3684 2N3684 SuU2028 2N3354
MP301 17124 NF5102 2N4867 PN3685 2N3685 SuU2029 2N33854
MP302 17124 NF5103 2N4867 PN3686 2N3688 SuU2029 2N5197
MP303 1T124 NF511 2N4860 PN3687 2N3887 SuU2030 2N3954
MP310 2N4045 NF5163 2N4341 PN4091 ITE4091 SU2030 2N3955
MP311 2N4045 NF520 2N3684 PN40S2 ITE4092 Su2031 2N3354
MP312 2N4044 NF521 2N3685 PN4033 ITE40S3 SU2031 2N51398
MP313 17124 NF522 2N3686 PN4220 J204 SuU2032 2N33954
MP318 IT120A NF523 2N3865 PN4221 J202 Su2033 2N3854
MP350 1T132 NF530 2N4341 PN4222 J203 SU2034 2N33854
MP351 1T130 NF5301 2N4118A PN4223 J204 SU2034 2N3955
MP352 1T130 NF5301-1 2N4117A PN4224 J202 SU2035 2N33954
MP358 IT130A NF5301-2 2N4118A PN4342 2N5461 Su2035 2N3955
MP380 17132 NF5301-3 2N4118A PN4360 2N5460 su2074 2N3954
MP381 IT130A NF531 2N4333 PN4391 1TE4391 + SU2075 2N33954 -

P36 IT130A NF532 2N4341 PN4392 ITE4392 Su2076 2N33954

MP3954 2N3954 NF533 2N43339 PN4416 ITE4416 su2077 2N3954
MP3954A 2N3954A NF5457 2N5457 PN4856 2N4856 su2077 2N3355
MP33855 2N3955. NF5458 2N5458 PN4857 2N4857 su2078 2N3855
MP3956 2N33856 NF5459 2N5458 PN4858 2N4858 SuU2079 2N3855
MP3957 2N3957 NF5484 2N5484 PN4853 2N4859 SuU2080 U404
MP3958 2N3958 NF5485 2N5485 PN4880 24860 Su2081 U404
MP5S05 2N5305 NF5486 2N5486 PN4861 2N4881 SU2098 2N5197
MPS5906 2N5306 NF5555 2N5484 PN5033 2N5460 SU2098A 2N5187
MP5907 2N5807 NF5638 2NSB38 - PTC151 2N5484 SU20988 2N5198
MP5908 2N5908 NF5639 2N5639 PTC152 2N5485 SU2099 2N5187
MP5309 2N5909 NF5840 2N5B640 SA2253 7122 SU2098A 2N5187
MP5911 2N53911 NF5653 2N4860 SA2254 Im22 236! 2N33854
MP5812 2N53912 NF5654 2N4861 SA2255 Ime2 SU2365A 2N3954
MP804 2N5520 NFS80 2N5432 SA2644 IT120 SU2366 2N3855
MP830 2N5520 NF581 2N5432 SA2648 17120 SU2366A 2N3855
MP831 2N5521 NF582 2N5433 SA2710 17120 U2367 2N3855
MP832 2N5522 NF583 2N5434 SA2711 11120 SU2367A 2N3955
MP833 2N5523 NF584 2N5433 SA2712 ima21 Su2388 2N3858
MP835 2N3954 NF585 2N4859 SA2712 1Im121 SU2368A 2N3956
MP836 2N33955 NF6451 u310 SA2714 IT122 SU2369 2N3957
MP837 2N3955 NF6452 u310 SA2715 1T120 SU2369A 2N3957
MP838 2N3956 NF6453 u310 SA2718 IT120 241 2N5807
MP833 2N3857 NFB454 u31o SA2717 m21 su2411 - 2N5808
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DISCRETE CROSS REFERENCE (cont.)

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT EQUIVALENT ENT ENT EQUIVALENT
su2412 2N5909 TO530SA 2N5808 u183 2N3824 U405 u40s
SU2652 uao1 105911 115911 U1837€ 2N5486 ua0e U406
SU2652M u401 TD5911A 115911 U184 2N5337 U410 2N3955
SU2653 u401 TD5812 115912 U1897€E u1897 uan 2N3956
SU2653M u401 TD5912A 175912 U1898E u18s8 ua12 2N3358
U2654 u401 TD700 17122 U1899E u1898 ua21 2N5908
U2654M uao1 10701 17122 u1g7 2N4338 ua22 2N5908
u402 TD709 IT122 u1ss 2N4340 u423 2N5808
U2655M U402 D710 17122 u1ss 2N4341 U424 2N5308
U2656 U404 0711 IT122 U1884E 2N4416 u42s 2N5808
SU2656M U404 10713 IT122 U200 2N4881 ua2e 2N5309
SX3819 2N5484 TIS14 2N4340 U201 2N4860 U430 J309(X2)
SX3820 2N2608 TIs25 2N3954 ua02 2N48538 u4ast J310(x2)
TD100 17129 TIS26 2N3854 U2047€ 2N4416 u440 115911
TD101 17128 TIS27 2N3955 ue21 2N43381 u4aa1 175812
D102 11129 71S34 2N5486 U222 2N43391 uc100 2N3684
D200 1129 TIS41 2N4853 u231 U231 uc110 2N3685
0201 17128 TIS42 2N4333 u232 u232 uc115 2N4340
D202 IT129 TIS58 2N5484 u233 u233 uci20 2N3686
D2218 IT129 TIS59 2N5486 u234 U234 Uc130 2N3687
TD224 IT122 T1S68 2N3855A U235 U235 UC155 2N44186
TD225 1122 TISES 2N3955A U240 2N5432 UuCc1700 3N163
TD226 IT122 TIS70 2N3956 U241 2N5433 uCc1764 3N163
D227 122 TIS73 ITE4391 uz242 2N5432 C20 2N3686
TD228 IT122 TIS74 ITE4392 U243 2N5433 uc200 2N3824
TD229 1IT122 TIS75 {TE4393 u244 2N5433 uca201 2N3824
T0230 7121 TIS88 2N44186 U248 2N5302 ucz21 2N3887
10231 m21 TISBBA 2N4416 U248A 2N5306 Uc210 2N4416
10232 11122 TIXS33 2N43392 243 2N5303 uc2130 2N5452
TD233 Im122 TIXS35 2N4857 U249A 2N5307 uca2132 2N5453
D234 IT122 TIXS36 2N4391 u250 2N5904 ucz134 2N5454
TD235 me2 TIXS41 2N4859 U250A 2N5308 uc2138 2N5454
TD236 17122 TIXS42 2N5639 251 2N5805 uc2138 2N5454
TD237 17122 TIXS59 2N5458 U251A 2N5809 uc2138 2N3358
TO238 IT122 TIXS78 2N4341 u2s2 175811 uca147 2N3958
TD239 17122 TIXS79 2N4341 U253 15812 uc2148 2N3958
10240 IT121 TN4117 2N4117 U254 . 2N4858 uca148 2N3358
10241 T121 TN4117A 2N4117A U255 2N4860 uc220 2N3822
TD242 IT120A TN4118 2N4118 U256 2N4861 uc240 2N4889
TD243 IT120A TN4118A 2N4118A ua257 ua2s57 uca41 2N4869
D244 IT129 TN4119 2N4118 u257/T0-71 U257/10-71 ucas0 2N40g1
1D245 IT129 TN4119A 2N4119A U266 2N4856 ucast 2N4392
TD246 IT129 TN4338 2N4338 273 2N4118A uca766 3N166
TD247 17129 TN4339 2N4333 U273A 2N411BA IC301 2N2608
TD248 IT129 TN4340 2N4340 U274 2N4119A uc310 2N2607
TD250 1T120A TN4341 2N4341 U274A 2N4118A uc3z20 2N2807
TD2905 17138 TN5277 2N4341 uz27s 2N4119A uc330 2N2607
D40 17139 TN5278 2N4341 U275A 2N4119A UC340 2N2607
TD401 17138 TP5114 2N5114 U280 2N5452 uc4g 2N2608
TD402 1IT138 TP5115 2N5115 U281 205453 uc400 2N5270
TD500 11139 TP5116 2N5116 U282 2N5453 UC401 2N5116
D501 17138 u110 2N2608 uz283 2N5453 uc41 2N2608
D502 17138 uin 2N2808 uz2g4 2N5454 uc410 2N5268
D508 IT132 uri2 2N2608 uz28s 2N5454 uc420 2N5267
70510 17132 u113 2N2808 u2s0 2N5432 uc4s0 2N5114
TD511 17132 U114 2N2808 U201 2N5434 uC451 2N5118
D512 17132 u1177 2N4220 u2gs 2N5432 ucsss 2N4418
10513 17132 u1178 2N3821 U296 2N5434 uc703 2N4220
10514 11132 u1179 2N3821 U300 2N5114 uc704 2N4220
10517 17132 u1180 2N4221 u3000 2N4341 UC705 2N4224
10518 11132 u1181 2N4220 U3001 2N4339 uczo7 2N4860
D518 17132 u1182 2N3821 u3002 2N4338 uc714 2N3822
10520 17138 u1277 2N3684 301 2N5115 UC714E 2N4341
0521 1139 u1278 2N3685 u3010 2N4341 C73: 2N4418
10522 11138 u1278 2N3686 u3o11 2N4340 UC734E 2N4418
D523 11133 u1280 2N3684 u3o12 2N4338 uc751 2N4340
10524 17138 u1281 2N3822 U304 U304 uc7s2 2N4340
10525 11132 u1282 2N4341 U305 U305 Uc753 2N4341
10526 17132 U1283 2N4340 u306 U308 UC754 2N4340
- TD527 131 u1284 2N4341 u3os u3o8 UCc755 2N4341
TD528 31 u1285 2N4220 U308 U308 Uc758 2N4340
105432 2N5432 ui2es 2N4341 u310 u31o uceos 2N5270
105433 2N5433 u1287 2N40S2 U3 u310 ucea7 2N5115
D5434 2N5434 u1321 2N4860 usi2 2N5397 uce14 2N5270
10550 IT128 u1322 2N3822 U314 2N5555 ucses1t 2N2608
TD5802 2N5902 u1323 2N3822 u31s 2N53387 uces3 2N2608
TD5802A 2N5802 u1324 2N3687 u31e U308 ucses4 2N2608
TD5903 2N5903 u1325 2N3686 us1z u31o ucsess 2N2609
TD5S03A 2N5903 U133 2N2608 u320 2N5433 uT100 2N5397
TD5904 2N5904 u1420 2N3821 us21 2N5434 uT101 2N5397
TDSS04A 2N5904- u1421 2N3822 use2 2N5433 uxcas10 1IT126
TD5305 2N5905 u1422 2N3822 u3ze = VCR10ON 2N4889
TD5805A 2N5905 u14e 2N2608 uszs " VCR11IN VNR11N
53068 2N5908 u147 2N2608 U330 i VCR12N 2N3958
TD5S08A 2N5906 U148 2N2608 u3st - VCR13N 2N3958
105907 2N5907 u14g 2N2609 u3s0 = VCR20N 2N4341
TD5907A 2N5907 U168 2N2608 U401 U401 VCR2N VCR2N
TD5908 2N5308 u1714 2N4340 U402 uao2 VCR3P VCR2P
TD5S08A 2N5908 u1715 2N4340 U403 U403 VCR4N VCR4N
705308 2N5809 u182 2N4857 U404 404 VCR5P VCRSP
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DISCRETE CROSS REFERENCE (cont.) L

A ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE ’ INTERSIL ALTERNATE INTERSIL
SOURCE ENT PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT ° EQUIVALENT
VCREP VCRBP
VCR7N VCR7N
2N4392
VE811 2N4858
VF815 2N4858 J
VFW40 IT122
VFWA40A 17120
W245A 1TE4416
w2458 1TE4416 .
W245C ITE4416 -
w300 2N5398
W300A 2N5397
w3008 -+ 2N5397
W300C 2N5397
W300D 2N5398
WK5457 2N5457
WK5458 2N5458
WK5459 2N5459
Z0T40 1129
ZDT741 IT129
Z0T142 17129
2DT44 17129
ZDT45 1IT129

**CONSULT FACTORY
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ANALOG SWITCH CROSS REFERENCE

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE LENT ENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT
AD7508/COM/CHIPS 1HB116C/D AHS010CN 1H5010CPD DG180AP DG180AK DG200AK DG200AK
AD7S08/MIL/CHIPS  IHB116M/D AHS012CN IH5012CPE DG180BA DG180BA OG200AL DG200AL
AD7506JD IH6116CJH AH5013CN IH5013CPD DG180BP DG180BK DG200AP DG200AK
AD7506JD/8838 IH6116CJ1/883B AH5014CN 1H5014CPD DG181AA DG181AA DG200BA DG200BA
AD7506JUN IHB116CPI AH5015CN 1H5015CPE DG181AA DGM181AA DG200BK DG200BK
AD7506KD IH6116CJI AH5016CN IHS016CPE DG181AL DG181AL DG2008P DG200BK
AD7506KD/883B IH6116CJ1/883B AM5011CN IH5011CPE DG181AL DGM181AL DG200CJ DG200CJ
AD7506KN IHE6116CPI D123AL D123AL DG181AP DG181AK DG201AK DG201AK
AD7506SD {HB116MJI D123AP D123AK DG1B1AP DOGM1B1AK DG201AP 0G201AK
AD750650/883B IHB116MJI/883B D1238P D123BJ 0G181BA DG181BA DG201BK DG201BK
AD7506TD IHB118MJI D1238P D123BK DG181BA DGM181BA 0G201CJ DG201CJ
AD7508TD/8838 IH6116MJI/883B D125AL D125AL G181BP DG181BK DG2108P DG201BK
AD7507/COM/CHIPS  IH6216C/D D125AP D125AP DG1818P DGM181BK DG281AA IH182MTW
AD7507/MIL/ICHIPS  IHE216M/D D125BP D125BK 0G1818P DGM181CJ DG281AP 1H182MJ0D
AD7507JD IH6216CJI D128AL D129AL DG182AA DG182AA DG281BA IH182CTW
AD7507JD/8838 IH6216CJI/883B D128AP D129AK DG182AA DGM182AA DG2818P 1H182CJ0
AD7507JN IH6216CPI D1298P D128BK DG182AL DG182AL DG284AP IH185MJE
AD7507KD IH6216CJI DG123AL DG123AL DG182AL DGM182AL DG284BP IH185CJE
AD7507KD/883B IH6216CJI/883B DG123AP DG123AK DG182AP DG182AK DG287AA {H188MTW
AD7507KN IH6216CPI DG123BP DG123BK DG182AP DGM182AK DG287AP 1H188MJD
AD7507SD IH6216M/D DG125AL DG125AL DG182BA DG182BA DG287BA IH188CTW
AD75075D/8838 IH6216MJI/BB3B DG125AP DG125AK DG182BA DGM182BA DG2878P 1H188CJD
AD7507T0 IH6216MJI DG1258P DG125BK DG1828BP DG182BK DG290AP IH191MUE
AD75077D/8838B 1H6216MJI/B83B DG126AK DG126AK DG1828P DGM182BK )G290BP. IH191CJE
AHO126CD DG126BK DG12BAL DG126AL 0G1828P DGM182CJ DG381AA DGM182AA
AHO126D DG126AK DG126BP DG126BK DG18B3AL DG183AL DG381AK DGM182AK
AH0126D/883 DG126AK/883B DG129AL DG129AL DG183AP DG183AK DG381AP DGM182AK
AHO129CD DG128BK DG128AP DG129AK DG183BP DG183BK DG381BA DGM181BA
AHO01290 DG128AK DG129BP DG129BK DG184AL DG184AL DG381BK DGM181BK
AH01280/883 DG129AK/883B DG133AL DG133AL DG184AL DGM184AL DG3818BP DGM1B81BK
AH0133CD DG133BK DG133AP DG133AK DG184AP DG184AK 0G381CJ DGM181CJ
AH01330D DG133AK DG1338BP DG133BK DG184AP DGM184AK DG384AK DGM185AK
AH0133D/883 DG133AK/883B DG134AL DG134AL DG184BP DG184BK DG384AP DGM185AK
AHO134CD DG134BK DG134AP DG134AK 0G184BP DGM184BK DG384BK DGM184BK
AHO134D DG134AK DG134BP DG134BK DG1848P DGM184CJ DG384BP DGM184BK
AH01340/883 DG134AK/883B DG133AL DG139AL DG185AL DG185AL DG384CJ DGM184CJ
AH0139CD DG139BK DG139AP DG138AK DG185AL DGM185AL DG387AA DGM188AA
AHO133D DG139AK DG138BP DG138BK DG185AP BG185AK DG387AK DGM188AK
AH01380D/883 DG133AK/883B DG140AL DG140AL DG185AP DGM185AK DG387AP DGM188AK
AH0140CD DG140BK DG140AP DG140AK DG1858P DG185BK DG387BA DGM187BA
AH01400 DG140AK DG140BP DG140BK DG1858P DGM185BK 0G387BK DGM187BK
AH01400/883 DG140AK/883B DG141AL DG141AL DG1858P DGM185CJ DG387BP DGM187BK
AH0141CD DG141BK DG141AP DG141AK DG186AA DG186AA DG390AK DGM181AK
AHO1410 DG141AK DBG141BP DG141BK DG186AL DG186AL DG390AP DGM181AK
AH01410/883 DG141AK/8838 DG142AL DG142AL DG186AP DG186AK DG380BK DGM180BK
AHO142CD DG142BK DG142AP DG142AK DG186BA DG186BA DG3g08P DGM190BK
AHO1420D DG142AK DG1428P DG142BK DG186BP DG186BK 0G380CJ DGM190CJ
AH01420/883 DG142AK/883B DG143AL DG143AL DG187AA DG187AA DGS040AK IH5040MJE
AH0143CD DG143BK DG143AP DG143AK DG187AA DGM187AA DG5040AL IHS040MFD
AH0143D DG143AK DG143BP DG143BK DG187AL DG187AL DG5040Cy IH5040CPE
AH01430/883 DG143AK/883B DG144AL OG144AL DG187AL DGM1B7AL DG5040CK IH5040CJE
AHO144CD DG144BK DG144AP DG144AK DG187AP DG187AK DG5041AA IH5041TMTW
AHO1440 DG144AK DG1448BP 0G144BK DG187AP DGM1B7AK DG5041AK IH5041MJE
AH01440/883 DG144AK/8838 DG145AL DG145AL DG187BA DG187BA DG5041AL IH5041MFD
AH0145CD DG145BK DG145AP DG145AK DG187BA DGM187BA D0G5041CJ IH5041CPE
AHO1450 DG145AK DG145BP DG145BK DG1878BP DG1878K DG5041CK IH5041CJE
AH01450/883 DG145AK/883B DG146AL DG146AL DG1878P DGM187BK DG5042AA IH5042MTW
AHO146CD DG145BK DG146AP DG146AK DG188AA DG188AA DG5042AK IH5042MJE
AHD1460 DG14BAK DG1468BP DG146BK DG18BAA DGM18BAA DG5042AL IH5042MFD
AH01460/883 DG146AK/883B DG151AL DG151AL DG18BAL DG18BAL DG5042CJ IH5042CPE
AHD151CD DG151BK DG151AP DG151AK DG18BAL DGM18BAL DG5042CK IH5042CJE
AHD0151D/883 DG151AK/883B DG1518P DG151BK DG188AP DG188AK DG5043AK IH5043MJE
AH0152CD DG152BK DG152AL DG152AL DG188AP DGM188AK DG5043AL IH5043MFD
AHO1520 DG152AK DG152AP DG152AK DG188AP DGM188BK DG5043CJ IH5043CPE
AH01520D/883 DG152AK/8838B DG1528P DG152BK DG188BA DG188BA DG5043CK IH5043CJE
AHO153CD DG153BK DG153AL DG153AL DG188BA DGM188BA DG5044AA (H5044MTW
AH0153D DG153AK DG153AP DG153AK DG188BP DG188BK DGS044AK IH5044MJE
AH0153D/883 DG153AK/8838 DG1538P DG153BK DG189AL DG18SAL DGS044AL IH5044MFD
AH0154CD DG154BK DG154AL DG154AL DG189AP DG189AK DG5044CJ IH5044CPE
DG154AK DG154AP DG154AK DG189BP DG1839BK DG5044CK IH5044CJE
AH01540/883 DG143AK/8838 DG154BP DG154BK DG190AL DG1S0AL DG5045AK IH5045MJUE
AHO1550 DG151AK DG1B1AL DG161AL - DG1S0AL DGM1S0AL DG5045AL IH5045MFD
AHQ161CD DG181BK 0G1B1AP DG161AK DG1S0AP DG180AK DG5045CJ IH5045CPE
AHO161D DG181AK DG161BP DG161BK DG1S0AP DGM190AK DG5045CK IH5045CJE
AH01610/883 DG161AK/8838 DG162AL DG162AL 0G1908P DG180BK DG506AR IHB116MJI
AHO162CD DG162BK DG162AP DG162AK DG190BP DGM180BK DG506BR 1HB116CJI
AHO1620 DG162AK DG1828BP DG162BK DG1808BP DGM180Cd )G506CJ IHB116CPI
AH01620/8838 DG162AK/883B DG1B3AL DG163AL DG191AL 0G181AL DG507AR IHB218MJI
AHO163CD DG163BK DG1B83AP DG163AK DG191AL DGM181AL DGS07BR IH6216CJ!
AHO1630D DG163AK DG183BP DG163BK DG191AP DG181AK DG507CJ IH621B8CP!
AH0163D/883 DG163AK/883B DG1B64AL DG164AL D0G191AP DGM191AK - DGS0BAP IHB108MJE
AH0164CD DG164BK DG1B4AP DG164AK DG1918P DG181BK DG508BP IH6108CJE
AHO184D DG184AK DG164BP DG164BK DG1918P DGM181BK DG508CJ IH6108CPE
AHO1640D/P83 DG164AK/883B DG180AA DG180AA DG1918P DGM181CJ DG509AP IH5208MJE
AH5009CN 1H500SCPD DG180AL DG180AL DG200AA DG200AA DG508BP {HB208CJE
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ANALOG SWITCH CROSS REFERENCE (cont.)

A L - ALTERNATE
SOURCE PRODUCT

INTERSIL ~ -ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE -+ _INTERSIL
EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT
DG509CY* \HE208CPE HI1-5041-5 IH5041CJE - - TL182CN DGM182CJ B
DGM111AL -+ DG111AL HI1-5041-8 IH5041MJE/883B L182IL DGM182BA
DGM111AP DG111AK HI1-5042-2 IH5042MUE TL182IN DGM182CJ
DGM1118P DG111BK HI1-5042-5 1H5042CJE TL182ML OGM182AA
. G115AP G115AK HI1-5042-8 IH5142MJE/883B TL185CJ IH5045CJE
' G1158P G1158J HI1-5043-2 IH5143MJE TL185CN IH5045CPE
G1158P G115BK HI1-5043-5 143CJ! TL185IJ IH5045CJE
G11BAL G116AL HI1-5043-8 IH5143MJE/BBSB TL185IN IH5045CPE
G116AP G116AK HI1-5044-2 . 1H5144MUJE TL185MJ IH5045MJE
G116eBP G11e8J HI1-5044-5 1145144CJE TL188CL 1H5042CTW
G1168P G116BK HI1-5044-8 IH51 44MJE/8839 TL188CN - IH5042CPE
G117AL G117AL HI1-5045-2 IH5145M, TL188IL IH5042CTW
G118AL G118AL HI1-5045-5 1H51 45CJE TL188IN IH5042CPE
G118AP G118AK HI1-5045-8 IH5145MJE/883B TL188ML IH5042MTW
G119AL G119AL HI1-5046-2 IH5046MJUE TL191Cd IH5043CJE
G123AL G123AL HI1-5046-5 IH5046CJE TL191CN IH5043CPE
G123AP G123AK HI1-5046-8 IHSOASMJE/GBBB L1911 IH5043CJE
HI0-0201-6 DG201C/ID HI1-5047-2 MJE TL191IN IH5043CPE
HIO-0381-8 DGM181C/D HI1-5047-5 |H50 C E TL19IMY IH5043MJE
HI0-0384-8 DGM184C/D HI1-5047-8 . IH5047MJE/8838 .
HI0-0387-8 DGM187C/D HI1-5049-2 IH5149MJE .
HI0-0390-8 DGM180C/ID HI1-5049-5 IH5149CJE
HI0-0506-6 IH8118C/D - HI1-5049-8 IH5149MJE/8838
HI0-0506A-6 IH5116C/D HI1-5050-2 IH5150MJE
HIO-0507-6 . |H§21ECID HI1-5050-5 IH5150CJE »
HI0-0507A-6 IH5216C/D HI1-5050-8 IH5150MJE/883B
HIQ-0508-6 IH6108C/D HI1-5051-2 IHS151MJE
HID-0508A-6 IH5108C/D HI1-5051-5 IH5151CJE e
HI0-0509-8 1HB208C/D HI1-5051-8 1H5151MJE/883B -
HI0-0509A-8 IH5208C/0 HI2-0200-2 DG200AA
HIO-5040-8 IH5140C/0 HI2-0200-4 DG200BA
HI0-5041-6 IH5141C/D HI2-0200-5 DG200BA
HI0-5042-6 IH5142C/D HI2-0200-8 DG200AA/883B
HI0-5043-6 . 1H5143C/D HI2-0381-2 DGM182AA
HI0-5044-8 1H5144C/I0 HI2-0381-5 DGM1B81BA
HI0-5045-6 IH5145C/D HI2-0381-8 DGM1 81 AA/BBSB
HIO-5046:6 IH5046C/D HI2-0387-2 DGM1 8t
HID-5047-8 1H5047C/D HI2-0387-5 DGM1 B7BA
HIO-5048-6 | 1H51438C/D HI2-0387-8 DGM188AA/8838B
. HIO-5050-6 IH5150C/D HI3-0200-5 DG200CJ
HID-5051-B. IH5051C/D HI3-0201-5 DG201CJ
HI1-0200-2 DG200AK HI3-0381-5 DGM181CJ
HI1-0200-4 DG200BK HI3-0384-5 DGM184CJ
HI1-0200-5 0G200BK HI3-0390-5 * DGM130CJ
HI1-0200-6 DG200C/D HI3-0506-5 IHB116CPI
HI1-0200-8 DG200AK/8838 HI3-0506A-5 IH5116CPI
HI1-0201-2 DG201AK HI3-0507-5 IHB216CPI
HI1-0201-4 . DG201BK HI3-0507A-5 1H5216CPI
HI1-0201-5 DG201BK HI3-0508-5 IH6108CPE
] HI1-0201-8 DG201AK/883B HI3-0508A-5 {H5108CPE
HI1-0381-2 DGM182AK HI3-0508-5 IH6208CPE
HI1-0381-5 DGM181BK HI3-0509A-5 IH5208CPE
HI1-0381-8 OGM1B82AK/8838 LF11201 DG201AK
HI1-0384-2 DGM1B5AK LF112010/883 DGZO‘!AK/BBGB
HI1-0384-5 DGM184BK LF112020 , IH202MJE
HI1-0384-8 DGM185AK /8838 LF112020/883 1H202MJE/883B
HI1-0387-2 DGM1B88AK LF11508D IHE108MJI
HI1-0387-5 DGM187BK LF115080/883,, IH6108MJE/883B
Hi1-0387-8 DGM1BBAK/8838 LF115090 N IH6208MJ
HI1-0390-2 DGM181AK LF115090/883 {H6208MJE/8838
HI1-0390-5 DGM1380BK LF13201D DG201BK
HI1-0330-8 DGM181AK/8838 LF13201N DG201CJ
HI1-0506-2 IHB118MJI LF132020 1H202CJE
HI1-0506-5 . IH6116CJI LF135080 IH8108CJE
HI1-0506-8 . IHB116MJ1/883B LF13508N IH6108CPE
HI1-0506A-2 IH5116MJI LF135090 IH6208CJE
HI1-05086A-5 IH5 11611 LF1350SN IH6208CPE
HI1-0506A-8 1H5116MJ1/8838 MM450H MM450H
HI1-0507-2, IH6216MJI MM451H MM451H
HI1-0507-5 . IH6216CJI MM4520 MMm4524
HI1-0507-8 1HB216MJI/8838 MM452F MM452F
HI1-0507A-2 IH5218MJI MM455H MM455H
HI1-0507A-5 IH52181J! MMS50H MMS50H
HI1-0507A-8 IH5216MU1/883B MM551H MMSS1H
Hi1-0508-2 1HB10BMJE MM5520 MM5524
HI1-0508-5 1HB108CJE MMS552F MMS52F
+11-0508-8 IHB108MJE/8838 MMS55H MMS55H
HI1-0508A-2 IH5T08MJE SJmM1818CC JM38510/11101BCC
HI1-0508A-5 IH5108IJE SJm1818IC JM38510/11101BIC
HI1-0508A-8 - IH5108MJE/8838 SJM182BCC JM38510/11102BCC
HI1-0509-2 IH6208MJE SJM1828BIC JM38510/111028IC
HI1-0509-5 IHB20BCJE SJM184BEC JM38510/11103BEC
HI1-0509-8 . IH6208MJE/8838 SJM185BEC JM38510/11104BEC }
HI1-0509A-2 - 1H5208MJE SJM187BCC JM38510/11105BCC '
HI1-0508A-5 IH5208IJE SJm1878IC JM38510/111058IC
HI1-0509A-8 IH5208MJE/8838 SJM188BCC JM38510/11106BCC
HI1-5040-2 IH5040MJUE SJM1888BIC JM38510/11106BIC
HI1-5040-5 IH5040CJE SJM190BEC JM38510/11107BEC
HI1-5040-8 IH5040MJE/883B SJM191BEC JM38510/11108BEC .
* HI1-5041-2 “IHS041MUE . TL182CL © 'DGM182BA
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DATA ACQUISITION CROSS REFERENCE

INTERSIL

ALTERNATE INTERSIL ALTERNATE ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT ENT

AD7520JD AD7520J0 MP7521LN AD7521LN
AD7520JN AD7520JN MP7521SD AD7521SD
AD7520KD AD7520KD MP7521TD AD7521TD
AD7520KN, AD7520KN MP7521UD AD7521UD
AD7520L0D 'AD7520LD MP7523JN AD7523JN
AD7520LN AD7520LN MP7523KN AD7523KN
AD7520SD AD7520SD MP7523LN AD7523LN
AD7520T0 AD7520TD MP7621AD AD7541AD
AD7520UD AD7520UD MP7621BD AD7541BD
AD7521J0D AD7521JD MP7621JN AD7541N
AD7521JIN AD7521JN MP7621KN AD7541KN
AD7521KD AD7521KD MP7621SD AD7541SD
AD7521KN AD7521KN MP7621TD AD7541TD
AD7521LD AD7521LD
AD7521LN AD7521LN
AD7521SD AD7521SD
AD7521T0 AD7521TD
AD7521UD AD7521UD
AD7523AD AD7523AD
AD7523BD AD75238D
AD7523CD AD7523CD
AD7523JIN AD7523JUN
AD7523KN AD7523KN
AD7523LN AD7523LN
AD7523SD AD7523SD
AD7523TD AD7523TD
AD7523UD AD7523UD
AD7530JD AD7530J0
AD7530JN AD7530JN
AD7530KD AD7530KD
AD7530KN AD7530KN
AD7530LD AD7530LD
AD7530LN AD7530LN
AD7531J0 AD7531JD
AD7531JN AD7531JN
AD7531KD AD7531KD
AD7531KN AD7531KN
AD7531L0 AD7531LD
AD7531LN AD7531LN
AD7533AD AD7533AD i
AD7533BD AD7533B0
AD7533CD 933CD
AD7533JN AD7533JN
AD7533KN AD7533KN
AD7533LN AD7533LN
AD7533SD AD7533SD
AD7533TD AD7533TD
AD7533UD AD7533UD
AD7541AD AD7541AD
AD7541BD AD75418D
AD7541JN AD7541JN -
AD7541KN AD7541KN
AD7541SD AD7541SD
AD7541TD AD7541TD
DAC1020LCD AD7520LD
DAC1020LD AD7520UD
DAC1021LCD AD7520KD
DAC1021LD AD7520TD
DAC1022LCD AD7520JD
DAC1022LD AD7520SD
DAC1218LCD AD7541BD
DAC1218LCN AD7541KN
DAC1218LCN AD7541LN
DAC1218LCD AD7541AD
DAC1218LCN AD7541JN
DAC1220LCD AD7521LD
DAC1220LD AD7521UD
DAC1221LCD AD7521KD

1221 AD75217D
DAC1222LCD AD7521JD
DAC1222LD AD7521SD
MP7520J0 AD7520JD
MP7520JN AD7520UN
MP7520KD AD7520KD
MP7520KN AD7520KN
MP7520LD AD7520.D0 .
MP7520LN AD7520LN
MP7520SD AD7520SD
MP7520TD AD7520TD
MP7520UD AD7520UD
MP7521JD AD7521J0
MP7521JN AD7521IN
MP7521KD AD7521KD
MP7521KN AD7521KN
MP7521L0 AD7521LD
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'WATCH & CLOCK CROSS REFERENCE

—
ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL. ALTERNATE INTERSIL
. SOURCE PRODUCT = EQUIVALENT | SOURCE PRODUCT = EQUIVALENT T . ENT T EQUIVALENT
CD22001H ICM1424C
CD22015€ ICM7051A
ET115 ICM1415A
E1151 ICM11158
E1426 ICM7050U
HD43871 ICM7050G
HD43871 ICM7050H
KS5183 ICM7269
KS5240B01H ICM72458
KS5240801J ICM7245A R
KS5240810H ICM72450
KS5240B12H ICM7245€
KS5240820H ICM7245F
KS5240U01E ICM7245U
M5001 ICM7269
M58434P 1ICM7038D
M58435P ICM11158
M58436-001P ICM7050G
M58437-001P ICM7070L
MB101 ICM72458
MB103 ICM7245E
MB105 ICM7245U
MB107 ICM72450
MB108 ICM7245E
MB143 ICM7245A
‘MB144 ICM7245F
MB510 ICM11158
MB511 ICM7050H
MB512 ICM7050H
MB513 ICM7050G
MB521 1758068
MB522 ITS9068
MB531 ICM7050H
MB533 ICM7050H ‘
MB541 ICM7052
mB542 ICM7052 “
MB78 ICM7245U
MCC14440 ICM1424C
MCC14483 1ICM7210
MJ41 ICM1424C
ICM7220
MNB0g1 ICM70388
MN6092A ICM7038E
MNEB0S3 ICM7051A
MNE252 ICM7050G
MSMS001 ICM7269
MSMS5011 ICM1424C
MSMS977 ICM1424C
S1424 ICM1424C
SCL54301 ICM1424C
SCL5478 ICM7269
SM5011 ICM7050G
SM5510 ICM11158
SM55308 ICM7070P
TC8O31P ICM7038A
TC8032P ICM7038F
1C8051P ICM70388
TC8052P ICM7038E
TCBOSEPA ICM11158
TC8057P ICM7038D
UCN-4111M ICM7038C
UCN-4112M ICM7051A
UCN-4113M,  ICM70388
UPD1952P ICM7220MFA
UPD1962C ICM7050G
UPD1863C ICM7050
_UPDB15C ICM7038E
UPDB16C ICM70388
uPD820C ICM11158
UPD833G ICM7223 -

**CONSULT FACTORY
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LINEAR CROSS REFERENCE

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT
723 UA723 MC1741 UA741
733 UA733 MC1748 UA748
741 UA741 MHW590 AD59
748 UA748 MPS5010 ICLB0BS
AD101 LmM101 NE5S0 ADS80
AD108 LM108 NE582 NE5S2
AD301 LM301 0P-05 OP-05
AD308 LM308 0opP-07 0P-07
AD503 AD503 0oP-08 0P-0B
AD532 ADS32 PM308 LM308
AD534 AD534 RC723 UA723
AD5S0 AD580 RC733 UA733
AD741 UA741 RC741 UA741
AM2502 AM2502 RC748 UA748
AM2503 AM2503 RM723 UA723
AM2504 AM2504 RM741 UA741
AM5402 HA2505 RM748 UA748
AM5402 HA2525 SC748 UA748
CA101 LM101 SG101 LM101
CA107 Lm107 SG105 LM105
CA111 LM111 SG107 Lm107
CA301 {M301 SG108 LM108
CA307 LM307 SG110 LM110
CA308 LM308 SG111 LM111
CA311 LM311 SG2502 AM2502
CA723 UA723 SG2503 AM2503
CA741 UA741 SG301 LM301
CA748 UA748 SG305 LM305
DG503 AD503 SG307 LM307
DM2502 AM2502 SG308 LM308
DM2503 AM2503 SG311 LM311
DM2504 AM2504 564250 LM4250
HA2500 HA2500 G72: A723
HA2502 HA2502 SG733 UA733
HA2505 HA2505 SG741 UA741
HA2507 HA2507 SG748 UA748
HAZ2510 HA2510 S85741 UA741
HA2512 HA2512 US3 SU536
HA2515 HA2515 TL503 ADS03
HA2517 HA2517 TLS92 NES92
HA2520 HA2520 TT-590 AD590
HA2522 HA2522 UA101 LM101
HA2525 HA2525 UA102 LM102
HA2527 HA2527 UA105 LM105
HA2600 HA2600 UA107 LM107
HA2602 HA2602 UA108 LM108
HA2605 HA2605 UA110 LM110
HA2807 HA2607 UA111 LM111
HA2620 HA2620 UA301 LM301
HA2622 HA2622 UA302 LM302
HA2625 HA2625 UA305 LM305
HA2827 HA2627 UA307 LM307
HA2720 ICL8021 UA308 LM308
LHO042 UA310 LM310

LH2101 LH2101 UA311 LM311
LH2108 LH2108 UA723 UA723
LH2110 LH2110 UA733 UA733
LH2111 LH2111 UA740 UA740
LH2301 LH2301 UA741 UA741
LH2308 LH2308 UA748 UA748
LH2310 LH2310 UA777 UA777
LH2311 LH2311 UHP-503 AD503
LM100 LM100 VR-8069 ICLBOBY
Lm101 m101 WG-8038 ICLB038
LM102 LM102 XR8038 ICL8038
LM105 LM105
LM107 LM107
tm108 LM108
LM110 LM110
LM111 LM111
LM300 LM300
LM301 LM301

M302 LM302
LM305 LM305
LmM307 LM307
Lm308 LM308
LM310 LM310
LM311 311
LM4250 LM4250
LM723 UA723
LM733 UA733
LM740 UA740
Lm741 UA741
LM748 UA748
MC1723 UA723
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2N5457-59, 3N170/1
2N5484-86 IT1750

N-Channel
2N3970-72 ITE4416 M116

J201-4 .
2N4091-93 1308.10 g ,ﬂgnnel
2N4391-93 1306.10
2N4856-61 - 3N163/64
2N5432-34 P-Channel 3N172/73
2N5638-40 2N2607-9 . IT17009
ITE4091-3 2N5460-65 Dual P-Channel
ITE4391-3 u304-6 3N165/66
1087, JFET Dual 3N188-91
U200-2 Amplifiers Bipolar Dual
U1897-99 N-Channel Amplifiers
P-Channel 2N3921/22 .
2N3993/4 2N3954-58 1-17 | NPN Devices
2N5018/19 2N5196-99 1-40 | 2NA4044/45
2N5114-16 _ 2N5452-54 1-43 | 2N4100
IT100/1 2N5515.-24 1-47 | 2N4878-80
J174-77 2N5902-9 1.50 | 17120-22
. 2N5911/12 151 | 17124
JFET Single 2N6483-85 1-52 | 1T126/7
Amplifiers IMF6485 1-54 | LM114

1T500-5 1-71 | PNP Devices
N-Channel A050 (1T 500) 1-73 | 2N3810/11
2N3684-87 IT550 1-74 | 2N5117-19
2N3821/22 IT5911/12 1-51 | 1T130-32
2N3823 U231-35 1-86 | 1T136-39
2N3824 U257 : 1-87 . .
2N4117-19 U401-6 1-90 | Special Function

2N4220-22 N . .

2N4223/24 MOSFET Switches/ | High Speed Dual Diodes

2N4338-41 Amplifiers 1B100/7 1-62

2N4416 Voltage Controlled
N-Channel Resistors

2N4867-69
2N5397/98 2N4351 ' VCR2-7 1-92

R ' G G G G G Gy
R v
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.




- DISCRETE PRODUCT REFERENCE GUIDE

Switches — Junction FET

Ordering Information

Preferred DS(on) Vo lgss BVgss Ip(otf) loss total Ciss Crss
Part max min/max : max min max min/max max max max
Number Package Q v pA v pA mA ns pF pF
N-channel: Generally requires driver circuit to translate the popular logic levels to voltages required to drive the JFET.
2N3970 T0-18 30 -4.0 -10.0  (—250) —40 250 50 150 50 25 6.0
« 2N3971 T0-18 60 -2.0 =50 (-250) -40 250 25 75 90 25 6.0
2N3972 T0-18 100 -05 —=3.0 (-250) -40 250 5 30 180 25 6.0
2N4091 T0-18 30 -50 —-10.0 —200° —40 200 30 65 16 5.0
2N4092 T0-18 50 -2.0 -7.0 —200 —40 200 15 95 16 5.0
2N4093 T0-18 80 -1.0 -5.0 —-200 —40 200 8 140 16 5.0
2N4391 T0-18 30 —4.0 -10.0 —100 —40 100 50 150 55 14 3.5
2N4392 T0-18 60 -2.0 =5.0 —100 —40 100 25 75 75 14 3.5
2N4393 T0-18 100 -0.5 -3.0 —-100 —40 100 5 30 100 14 3.5
2N4856 © TO-18 25 -4.0 -10.0 —250 —40 250 50 34 18 8.0
2N4857 T0-18 40 -2.0 -6.0 —250 —40 250 20 100 60 18 8.0
2N4858 T0-18 60 -0.8 —4.0 —250 —-40 250 - 8 80 120 18 8.0
2N4859 T0-18 25 =4.0 -10.0 —250 -30 250 50 34 18 8.0
2N4860 T0-18 40 -2.0 -6.0 —250 -30 250 20 100 60 18 8.0
2N4861 T0-18 60 -0.8 —4.0 —250 -30 250 8 80 120 18 8.0
2N5432 T0-52 5 -4.0 -10.0 —200 —25 200 150 41 30 15.0
2N5433 . T0-52 7 -3.0 -9.0 —200 -25 200 100 41 30 15.0
2N5434 T0-52 10 -1.0. —4.0 —200 -25 200 30 41 30 15.0
' 2N5638 T0-92 30 -12.0 —1nA -30 1nA 50 24 10 4.0
2N5639 T0-92 60 -8.0 —1nA -30 1nA 25 44 10 4.0
2N5640 T0-92 100 . —6.0 —1nA -30 1nA 5 63 10 4.0
ITE4091 T0-92 30 -5.0 -10.0 —200 —40 200 30 65 16 5.0
ITE4092 T0-92 50 -2.0 -7.0 —200 —40 - 200 15 95 16 5.0
ITE4093 T0-92 80 -1.0 -50 —200 —-40 200 T8 140 16 5.0
ITE4391 T0-92 30 -4.0 —10.0 -100 —40 100 50 150 55 14 3.5"
ITE4392 T0-92 60 -2.0 -50 —100 —40 100 25 75 75 14 3.5
ITE4393 T0-92 100 -0.5 -3.0 -100 —40 100 5. 30 100 14 3.5
J105 T0-92 3 —45 -10.0 —3nA -25 3nA 500 — 60 (70) (3.5)
J106 T0-92 6 ~2.0 -—6.0 —3nA -25 3nA .. 200 — 60 (70) (3.5)
J107 T0-92 8 -0.5 —4.5 —3nA -25 3nA 100 - 60 (70) (3.5)
J111 T0-92 30 -3.0 -10.0 —1nA -35 1nA 20 48 (16) (5.0)
J112 T0-92 50 -1.0 -5.0 —1nA -35 1nA ) 48 (16) (5.0)
J113 'T0-92 100 -0.5 -3.0 —1nA -35 1nA 2 48 (16) (5.0)
P-channel:
2N3993 . - T0-72 150 4.0 9.5 1.2nA 25 1.2nA -10.0 16 45
2N3994 T0-72 " 300 1.0 5:5 1.2nA 25 1.2nA -2.0 16 4.5
2N5114 T0-18 75 5.0 10.0 500 30 500 —-30.0 -90 37 25 7.0
2N5115 T0-18 100 3.0 6.0 500 30 500 -15.0 —60 68 25 7.0
2N5116 T0-18 150 1.0 4.0 500 30 500 -5.0 -25 102 25 7.0
1T100 T0-18 75 2.0 45 200 35 100 -10.0 35 12.0
1T101 T0-18 60 4.0 10.0 200 35 100 —20.0 35 12.0
J174 T0-92 85 5.0 10.0 1nA 30 —1nA -20.0 —100 22 (25) (8.0)
J175 T0-92 125 3.0 6.0 1nA 30 —1nA -7.0 —60 45 (25) (8.0)
J176 T0-92 250 1.0 4.0 1nA 30 —1nA -2.0 -25 70 (25) (8.0)
J1r7 T0-92 300 0.8 2.25 1nA 30 —1nA -1.5 -20 90 (25) (8.0)
4270 T0-92 — 0.5 2.0 200 30 — -2.0 —15 — 32typ. 4.0 typ.
tJa2n T0-92 - . 1.5 4.5 200 30 —_ -6.0 -50 - 32 typ 4.0 typ
P1086 T0-92 75 — 10.0 2nA 30 —10nA -10.0 — 100 45 10.0
P1087 T0-92 150 — 5.0 2nA 30 —10nA -5.0 — 215 45 10.0

( ) Approximate Value
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Switches and Amplifiers — MOSFET

Ordering Information VGs(TH) Ip
Preferred VGs(0FF) BVgss  lpss lgss Gis TDS(ON) lo(on)
Part min/max min max max min max min/max

Number Package v v pA pA pmho Q mA
P-Channel Enhancement: Gen. used where max isolation between signal source and logic drive required: sw. *‘On’’ resistance varies with signal amplitiude.

3N161 T0-72 -15 -5.0 -25 —10nA  -100.0 3500.0 (125) —40 — 120 Diode Protected

3N163 T0-72 -2.0 -5.0 —40 —-200 -10.0  2000.0 250 -5 - 30

3N164 T0-72 -20 -5.0 -30 —400 —10.0  2000.0 300 -3 - 30

3N172 T0-72 -2.0 -5.0 -40 —400  —200.0 (2000.0) 250 -5 — 30 Diode Protected

3N173 T0-72 -2.0 -5.0 -30 —10nA  -500.0 (1000.0) 350 -.5 — 30 Diode Protected

IT1700 T0-72 -2.0 -5.0 —40 —200 —10.0  2000.0 400 -2 —
N-Channel Enhancement: Can switch positive signals directly from TTL logic; gen. requires driver or translator circuit to switch bipolar signals.

2N4351 T0-72 1.0 5.0 25 10nA 10.0 1000.0 300 3

3N170 T0-72 1.0 2.0 25 10nA 10.0 1000.0 200 10

3N171 T0-72 1.5 3.0 25 10nA 10.0 1000.0 200 10

IT1750 T0-72 0.5 3.0 25 10nA 10.0 3000.0 50 10 100

M116 T0-72 1.0 5.0 30 (10nA) 100.0  (1000.0) 100 — Diode Protected

Amplifiers — N-Channel Junction FET

Ordering Information >
Preferred 9ts Ipss Vp Igss BVgss Ciss Crss ey

Part min min/max min/max max min max max max
Number Package pmho mA v pA v pF pF nv/\Hz
2N3684 T0-72 2000 25 7.5 -2.0 -50 —-100 -50 4 1.2 140 @ 100Hz
2N3685 T0-72 1500 1.0 3.0 -1, -3.5 -100 -50 4 1.2 140 @ 100Hz
2N3686 T0-72 1000 0.4 1.2 -0.6 -2.0 -100 -50 4 1.2 140 @ 100Hz
2N3687 T0-72 500 0.1 0.5 -0.3 -1.2 -100 —-50 4 1.2 140 @ 100Hz
2N3821 T0-72 1500 0.5 2.5 -4.0 —100 -50 6 3.0 200 @ 10Hz
2N3822 T0-72 3000 2.0 10.0 -6.0 -100 -50 6 3.0 200 @ 10Hz
2N3823 T0-72 3500 4.0 20.0 -8.0 —-500 -30 6 2.0 —
2N3824 T0-72 — — — (-8.0) -100 —-50 6 3.0 -
2N4117 T0-72 70 0.03 0.09 -0.6 -1.8 =10 —-40 3 1.5 -
2N4117A  T0-72 70 0.03 0.09 -0.6 -1.8 R -1 -40 3 1.5 —
2N4118 T0-72 80 0.08 0.24 -1.0 -3.0 -10 —40 3 1.5 —
2N4118A  TO-72 80 0.08 0.24 -1.0 -3.0 -1 —40 3 1.5 —
2N4119. . T0-72 100 0.2 0.6 -2.0 -6.0 -10 —40 3 1.5 —
2N4119A ~ T0-72 100 0.2 0.6 2.0 -6.0 -1 -40 3 1.5 —
2N4220 T0-72 1000 0.5 0.3 -4.0 -100 -30 6 2.0 —
2N4221 T0-72 2000 2.0 6.0 -6.0 —100 -30 6 2.0 —
2N4222 T0-72 2500 5.0 15.0 -8.0 -100 -30 6 2.0 —
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 -8.0 -500 -30 6 2.0 —
2N4338 T0-18 600 0.2 0.6 -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 65 @ 1kHz
2N4340 TO-18 1300 1.2 3.6 -1.0 -3.0 —-100 -50 7 3.0 65 @ 1kHz
2N4341 T0-18 2000 3.0 9.0 -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 0.4 1.2 -07 =20 -250 —-40 25 5.0 10-@ 1kHz
2N4867A  T0-72 700 0.4 1.2 -0.7 -2.0 - 250 -40 25 5.0 5 @ 1kHz
2N4868 T0-72 1000 1.0 3.0 -1.0 -3.0 -250 -40 25 5.0 10 @ 1kHz
2N4868A  TO-72 1000 1.0 3.0 -1.0 -3.0 —250 —-40 25 5.0 5 @ 1kHz
2N4869 T0-72 1300 2.5 7.5 -1.8 -5.0 -250 -40 25 5.0 10 @ 1kHz
2N4869A  T0-72 1300 2.5 7.5 -1.8 -5.0 —250 —-40 25 5.0 5 @ 1kHz
2N5397 T0-72 6000 10.0 30.0 -1.0 -6.0 -100 -25 5 1.2 3.5dB @ 450MHz
2N5398 T0-72 5500 5.0 40.0 -1.0 -6.0 -100 -25 5.5 1.3 -
2N5457 T0-92 1000 1.0 5.0 -0.1 -6.0 —1nA -25 7 3.0 -
2N5458 T0-92 1500 2.0 9.0 -1.0 -7.0 —1nA -25 7 3.0 —
2N5459 T0-92 2000 4.0 16.0 -2.0 -8.0 —1nA -25 7 3.0 —




Amplifiers — N-Channel Junction FET (continued)

Ordering Information

Preferred 9is ‘Ipss Vp lgss . BVgss Ciss Crss en
Part ! min min/ max ' min/max max min max max max

Number Package pmho mA v pA v pF pF nv/Hz
2N5484 T0-92 3000 1.0 5.0 -0.3 -30 -1nA -25 ‘5 1.0 120 @ 1kHz
2N5485 T0-92 3500 4.0 10.0 -05 -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
ITE4416 T0-92 4500 5.0 15.0 —-6.0 -100 -30 4 2.0 -
J201 T0-92 500 0.2 1.0 -0.3 -1.5 -100 -40 4 1.0 5 @ 1kHz
J202 T0-92 1000 0.9 4.5 -0.8 -4.0 -100 —-40 4 1.0 5 @ 1kHz
J203 T0-92 1500 4.0 20.0 -2.0 -10.0 -100 -40 4 1.0 5 @ 1kHz
J204 T0-92 1500 1.2 typ -0.5 -2.0 -100 -25 4 1.0 10 @ 1kHz
J308 T0-92 8000 12.0 60.0 -1.0 -6.5 —1nA -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 8000 24.0 60.0 -2.0 -6.5 —1nA -25 (8) (5.0) —
U308 T0-52 10,000 12.0 60.0 -1.0 -6.0 —150 -25 7 typ. 4.0 typ. 10 @ 100Hz typ.
U309 T0-52 10,000 12.0 30.0 -1.0 —-4.0 —-150 —-25 7typ. 4.0 typ. 10 @ 100Hz typ.
U310 10-52 10,000 24.0 60.0 -25 -6.0 —150 —-25 7typ. 4.0 typ. 10 @ 100Hz typ.
Amplifiers — P-Channel Junction FET

Ordering Information

Preferred 9is Ipss Vp lgss BVgss Ciss Crss en

Part min min/max . min/max max min max max max

Number  Package umho mA - v nA v - pF pF nv/JHz
2N2607 T0-18 330 -0.3 -1.5 1.0 4.0 3 30 10 — 400 @ 1kHz
2N2608 ~ TO-18 1000 -0.9 —45 1.0 4.0 10 30 17 —_ 140 @ 1kHz
2N2609 T0-18 2500 -2.0 -10.0 1.0 4.0 30 30 30 - 140 @ 1kHz
2N5460 T0-92 - 1000 -1.0 =50 0.75 6.0 5 40 7 2 115 @ 100Hz
2N5461 T0-92 1500 -2.0 -9.0 1.0 7.5 5 40 7 2 115 @ 100Hz

. 2N5462 T0-92 2000 -4.0 -16.0 1.8¢ 9.0 5 40 7 2 115 @ 100Hz
2N5463 T0-92 1000 -1.0 -5.0 0.75 6.0 5 60 7 2 115 @ 100Hz
2N5464 T0-92 1500 -2.0 -9.0 1.0 7.5 5 60 7 2 115 @ 100Hz
2N5465 T0-92 2000 -4.0 -16.0 1.8 9.0 5 60 7 2 115 @ 100Hz
U304 T0-18 — -30.0 -90.0 5.0 10.0 5 30 R 7 —
J305 T0-18 - -15.0 -60.0 3.0 6.0 5 30 27 7 —
U306 T0-18 — -5.0 -25.0 1.0 4.0 5 30 27 7 —
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Differential Amplifiers — Dual Monolithic N-Channel Junction FET

Preferred ) Vesi-2 AVgs Ig BVgss Vp Ofs Ipss ey
Part max max max min min/max min/max min/max max
Number Package mv wv/°C pA v v umho mA nV/\/Hz
2N3921 T0-71 5 10 -250 -50 - -3.0 1500 7500 1.0 10.0 —
2N3922 T0-71 5 25 —-250 -50 - -3.0 1500 7500 1.0 10.0 —
2N3954 T0-71 5 10 -50 -50 -1.0 —4.5 1000 3000 0.5 5.0 160 @ 100Hz
2N3954A - TO-71 5 5 -50 -50 -1.0 —4.5 1000 3000 0.5 5.0 160 @ 100Hz
2N3955 T0-71 10 25 -50 -50 -1.0 -4.5 1000 3000 0.5 5.0 160 @ 100Hz
2N3955A T0-71 15 15 -5 -50 -1.0 —4.5 1000 3000 0.5 5.0 160 @ 100Hz
2N3956 T0-71 15 50 -50 -50 -1.0 —-4.5 1000 3000 0.5 5.0 160 @ 100Hz
2N3957 T0-71 20 75 -50 -50 -1.0 -45 1000 3000 0.5 5.0 160 @ 100Hz
2N3958 T0-71 25 100 -50 -50 -1.0 -4.5 1000 3000 0.5 5.0 160 @ 100Hz
2N5196 T0-7 5 5 -15 =50 -0.7 —-4.0 700 @ 2004A 0.7 7.0 20 @ 1kHz
2N5197 T0-71 5 10 —-15 =50 -0.7 -4.0 700 @ 2004A 0.7 7.0 20 @ 1kHz
2N5198 T0-71 10 20 -15 =50 -0.7 —-4.0 700 @ 2004A 0.7 7.0 20 @ 1kHz
2N5199 T0-71 15 40 -15 -50 -0.7 —-4.0 700 @ 2004A 0.7 7.0 20 @ 1kHz
2N5452 70-71 5 5 16SS-100 -50 -1.0 —-4.5 1000 4000 0.5 5.0 20 @ 1kHz
2N5453 70-71 10 10 IGSS—-100 -50 -1.0 —-4.5 1000 4000 0.5 5.0 20.@ 1kHz
2N5454 T0-71 15 25 16GSS—100 -50 -1.0 —-4.5 1000 4000 0.5 5.0 20 @ 1kHz
2N5515 T0-71 5 5 —-100 -40 -0.7 -4.0 1000 4000 0.5 7.5 30 @ 10Hz
2N5516 T0-71 5 10 —-100 -40 -0.7 -4.0 1000 4000 0.5 7.5 30 @ 10Hz
2N5517 T0-7M 10 20 -100 -40 -0.7 —-4.0 1000 4000 0.5 7.5 30 @ 10Hz
2N5518 70-71 15 40 —-100 -40 -0.7 -4.0 1000 4000 0.5 7.5 30 @ 10Hz
2N5519 TO-71 15 80 —100 —40 -0.7 -4.0 1000 4000 0.5 7.5 30 @ 10Hz
2N5520 T0-71 5 5 —-100 -40 -0.7 -4.0 1000 4000 0.5 7.5 15 @ 10Hz
2N5521 T0-71 5 - 10 —-100 -40 -0.7 —-4.0 1000 4000 0.5 7.5 15 @ 10Hz
2N5522 TO-71 10 20 -100 -40 -0.7 -4.0 1000 4000 0.5 7.5 15 @ 10Hz
2N5523 T0-71 15 40 -100 -40 -0.7 -4.0 1000 4000 0.5 7.5 15 @ 10Hz
2N5524 T0-71 15 80 -100 -40 -0.7 -4.0 1000 4000 0.5 75 15 @ 10Hz
2N5902 T0-99 5 5 -3 -40 -0.6 —-4.5 70 250 0.3 0.5 200 @ 1kHz
2N5903 T0-99 5 10 =3 —40 -0.6 -4.5 70 250 0.03 .05 200 @ 1kHz
2N5904 T0-99 10 20 -3 —40 -0.6 —-4.5 70 250 0.03 .05 200 @ 1kHz
2N5905 T0-99 15 40 -3 -—40 -06  -45 70 250 0.03 .05 200 @ 1kHz
2N5906 T0-99 5 5 -1 =40 -0.6 —-4.5 70 250 0.03 .05 100 @ 1kHz
2N5907 T0-99 5 10 -1 —40 -0.6 -4.5 70 250 0.03 .05 100 @ 1kHz
2N5908 T0-99 10 20 -1 =40 -0.6 -4.5 70 250 0.03 .05 100 @ 1kHz
2N5909 T0-99 15 40 -1 =40 -0.6 -4.5 70 250 0.03 .05 100 @ 1kHz
2N5911 T0-99 10 . 20 —-100 -25 -1.0 -5.0 5/10 @ 5 mA 7.0 40.0 20 @ 10kHz
2N5912 T0-99 15 40 -100 -25 -1.0 -5.0 5/10 @ 5 mA 7.0 40.0 20 @ 10kHz
'2N6483 T0-71 5 5 -100 -50 -0.7 -4.0 1000 4000 0.5 7.5 10 @ 10Hz
2N6484 T0-71 10 10 —-100 -50 -0.7 —-4.0 1000 4000 0.5 7.5 10 @ 10Hz
2N6485 T0-71 15 25 -100 -50 -0.7 —-4.0 1000 4000 0.5 7.5 10 @ 10Hz
IMF6485 TO-71 25 40 -100 -50 -0.7 -4.0 1000 4000 0.5 7.5 15 @ 10Hz
17500 T0-52 5 5 -5 =50 -0.7 —4.0 700 1600 0.7 7.0. 35 @ 10Hz
1T501 T0-52 5 10 . -5 =50 -0.7 -4.0 700 1600 0.7 7.0 35 @ 10Hz
17502 T0-52 10 20 -5 =50 -0.7 -4.0 700 1600 0.7 7.0 35 @ 10Hz
17503 T0-52 - 15 40 -5 =50 -0.7 -4.0 700 1600 0.7 7.0 35 @ 10Hz
17504 T0-52 - 25 100 -5 =50 -0.7 -4.0 700 1600 0.7 7.0 35 @ 10Hz
17505 T0-52 50 200 -5 =50 -0.7 -4.0 700 1600 0.7 7.0 35 @ 10Hz
175911 T0-71 10 20 -100 -25 -1.0 -5.0 5/10 @ 5 mA 7.0 40.0 20 @ 10kHz
175912 TO-71 15 40 -100 -25 -1.0 -5.0 5/10 @ 5 mA 7.0 40.0 20 @ 10kHz
u257 T0-99 100 — 16GSS—-100 —25 -1.0 -5.0 5000 10000 5.0 40.0 30 @ 10kHz
U401 T0-71 5 10 -15 -50 -0.5 -25 2000 7000 0.5 10.0 20 @ 10Kz
40402 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 T0-71 15 25 -15 =50 -0.5 -2.5 2000 7000 0.5 10.0 20 @ 10Hz
U405 T0-71 20 40 -15 -50 -0.5 -25 2000 7000 0.5 10.0 20 @ 10Hz
U406 T0-71 40 80 -15 -50 -0.5 -2. 2000 7000 0.5 10.0 20 @ 10Hz
u421 70-99 10 10 0.1 —60 -0.4 -2.0 300 800 60-1000pA 20 @ 10Hz
U422 70-99 15 25 0.1 -60 -0.4 -2.0 300 800 60-1000pA 20 @ 10Hz
U423 T0-99 25 40 0.1 —60 -0.4 -2.0 300 800 60-1000pA 20 @ 10Hz
U424 T0-99 10 10 0.5 —60 —0.4 -3.0 300 1000 60-1000xA 20 @ 10Hz
U425 T0-99 15 25 0.5 —60 -0.4 -3.0 300 1000 . 60-1000pA 20 @ 10Hz
U426 T0-99 25 . 40 0.5 —60 -0.4 -3.0 300 1000 60-1000pA 20 @ 10Hz
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Differential Amplifiers — Dual Monolithic P-Channel MOSFETS (Enhancement)

Ordering Information

Preferred VGs(TH) BVoss Ipss lgss Gis Ips(oN) TDS(ON) Vos 1-2
Part min/max min/ma max max min min/max max max
Number Package v pA pA umho mA Q mv
3N165 T0-99 -2 -5 —40 —200 -10 1500 -5.0 -30 300 100
3N166 T0-99 -2 -5 —-40 ~ -200 -10 1500 -5.0 -30 300
3N188 T0-99 -2 -5 —-40 —200 —200 1500 -5.0 -30 300 100 Zener Protected
3N189 T0-99 -2 -5 —-40 —-200 -200 1500 -5.0 -30 300 Zener Protected
3N190 T0-99 =2 -5 -40 —200 —200 1500 -5.0 -30 300 100 Zener Protected
3N191 T0-99 =2 -5 —-40 —200 —200 1500 -5.0 -30 300
Differential Amplifiers — Dual NPN Bipolar Transistors
Bi2@
Ordering Information hep o Ig=104A
Preferred VBE 1-2 AVge Ic=10pkA  Vee=5V BVceo IcBo Noise ft Cobo
Part mv uV/°C  Vep=5V nA ] nA d8 MHz@l¢ pF
Number Package max max min max min max max min - max Structure
2N4044 T0-78 3 3 200 5 60 A 2 200 @ 1mA 0.8  Dielec. Isol.
2N4045 TO-78 5 10 80 25 45 A 3 150 @ 1mA 0.8 Dielec. Isol.
2N4100 T0-78 5 5 150 10 55 A 3 150 @ 1mA 0.8 Dielec. Isol.
2N4878 T0-71 3 3 200 5 60 A 2 200 @ 1mA 0.8  Dielec. Isol.
2N4879 T0-71 5 5 150 10 55 R 3 150 @ 1mA 0.8 Dielec. Isol.
2N4880 T0-71 5 10 80 25 45 A 3 1!30 @ 1mA, 0.8 Dielec. Isol.
1IT120 T0-78 TO-71 2 5 200 5 45 1 2typ. 220 @ 1mA 2 Junc. Isol.
IT120A T0-78 TO-71 1 3 200 2.5 45 1 2typ. 220.@ 1mA 2 Jurcc. Isol.
Im121 T0-78 TO-71 3 10 80 25 45 1 2typ. 180 @ 1mA 2 Junc. Isol.
- 1T122 70-78 TO-71 5 20 80 25 45 1 - 2typ. 180 @ 1mA 2 Junc. Isol.
IT124 T0-78 5 15 1500 0.6 @ 2 A 3 100 @ 100,.A 0.8 Junc. Isol.
Vee = 1V
17126 T0-78 T0-7 1 3 200 2.5 60 A 1typ. 250 @ 10mA 4 Dielec. Isol.
1T127 70-78 TO-71 2 5 200 5 60 A 1typ. 250 @ 10mA 4 Dielec. Isol.
17128 T0-78 TO-71 3 10 150 10 45 1 1typ. 200 @ 10mA 4 Dielec. Isol.
IT129 - T0-78 TO-71 5 20 100 20 45 A 150 @ 10mA 4 Dielec. Isol.




Drifferential Amplifiers — Dual PNP Bipolar Transistors

Ordering Information bre @ Ig=10pA

Preferred VBE 1-2 AVge Ic=10pA  Vee=5V BVceo Icgo Noise fi Cobo

" Part mv wV/°C V=5V nA v nA dB MHz@l¢ pF

Number Package max max .min max min max max min max Structure

2N5117 T0-78 3 3 100 10 45 1 4 100 @0.5mA .8 Dielec. Isol.
2N5118 T0-78 5 5 100 15 45 1 4 100 @0.5mA .8 Dielec. Isol.
2N5119 T0--78 5 10 50 40 45 A 4 100 @0.5mA .8 Dielec. Isol.
17130 T0-78 TO-71 2 5 200 5 —45 1 2typ. 110 @1mA 2 Junc. Isol.
IT130A . T0-78 T0O-71 1 3 200 2.5 —60 1 2typ. 110 @1mA 2 Junc. Isol.
IT131 T0-78 TO-71 5 10 80 10 —45 1 2typ. 90 @imA 2 Junc. Isol.
1T132 T0-78 T0-71 10 20 80 25 —45 1 2 typ. 90 @ 1mA 2 Junc. Isol.
IT136 T0-78 TO-71 1 3 150 2.5 —-60 A 2typ. 150 @10mA 4 Dielec. Isol.
IT137 T0-78 TO-71 2 5 150 5 —-60 A 2typ. 150 @10mA 4 Dielec. Isol.
1T138 T0-78 T0-71 3 10 120 10 -55 A 21typ. 180 @10mA Dielec. Isol.
1T139 .T0-78 TO-7 5 20 70 20 —45 A 2typ. 100 @10mA 4 Dielec. Isol.

Specialty Items

1D-100 This product is a diode combination used to protect those P-channel MOSFET duals which are not diode protected. Their chief characteristic
ID-101 is <1 pA leakage when voltage across them is less than 5 mV. If voltage across diodes is adjusted to OV +0.1mV, leakage is less than
0.01 pA.

VCR2N

VCR3P

VCR4N The VCR family consists of three terminal variable resistors where the resistance value between two of the terminals is controlled by the
VCR5P voltage potential applied to the third.

VCR7N

VCR11N (Dual)

Note: Intersil offers the following military qualified devices:*

N-channel switches N-channel amplifiers P-channe! switches P-channel amplifiers
2N4091 JAN, JANTX, JANTXV 2N3821 JAN, JANTX, JANTXV 2N5114 JAN, JANTX, JANTXV 2N2609 JAN
2N4092 JAN, JANTX, JANTXV 2N3823 JAN, JANTX, JANTXV 2N5115 JAN, JANTX, JANTXV
2N4093 JAN, JANTX, JANTXV 2N5116 JAN, JANTX, JANTXV

2N4856 JAN, JANTX, JANTXV
2N4857 JAN, JANTX, JANTXV
2N4858 JAN, JANTX, JANTXV

*JAN processing consists of a sample Group B pulled from the production run.
JANTX processing consists of JAN processing plus 100% electrical read and record, and 100% burn-in.
JANTVX processing consists of JANTX processing plus 100% pre-cap visual and on-shore assembly.
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 BINTERSIL

DISCﬁETE SELECTOR GUIDE

R ded Part Numb
Detailed Important Single Single Dual Single Single Dual Dual Dual
Application P. S N-Ch I'| P-Ch 1| N-Ch 1| N-Ch I | P-Ch || P-Ch NPN PNP
JFET JFET JFET MOSFET | MOSFET | MOSFET | Bipolar | Bipolar
Audio low noise 2N4220, [ 2N2607 | 2N3958 | 2N4351 |3N163 "2N4044 | 1T130
2N3821 2N5460 | IT505 3N170-1 | 3N164 2N4878
Buffer low leakage, high| 2N4221 2N2609 | 2N5905 | M116 3N172 IT120 |IT136
gain 2N5462 | IT505 IT1750 1T1700
Differential good matching & — — 2N3954 — — 3N165 IT126 | 2N3810
drift U401
Fet'Input Op Amp — -— 2N5515 — — — —
High Impedance low leakage 2N4117A | IT100 2N5905 —_ -
J176 IT505
. 2N5116 | U426 1T1750 IT1700
Amplifiers [High Frequency high gain, low | U308 2N5114 | 2N5912 | 2N4351 |3N163 | 3N188 - | 2N4044|1T130
. 2N4878
capacitance 2N5397 J176 176912 3N164 IT120 [IT136
Low Supply Voltage | low pinch-off 2N4338 2N5265 | U406 3N170-1 IT126 | 2N3810
voltage 2N3687 J177 2N3958 17140
Low Noise low noise 2N4867A | 2N5116 | 2N5519 | M116 3N172
J176 2N5199 2N4044 | IT130
Preamplifier high gain 2N5397 2N5116 | IT550 2N4044 |1T130
usio J176 U406 2N4878 | 1T136
1T120 -
Video high gain, low 2N4393 1T100 1T5912 IT126 | 2N3810
capacitance ITE4393 2N5912
VHF RF parameters, | U310 IT100 2N6485 —_ —_ — — —
2N5397 J174
Mixers TORF highgts/Ciss | J310 oN5114 | 1T5912
2N5484 2N5912
Commutators ' low Crss 2N4391 2N3993-4 IT1750 IT1700
: | ITE4391 1T100-1 1T550
Sample and Hold 2N5114-6 3N163 3N165
) Analog Gates fast switching, 2N4091-3 | 2N5114-6| 2N5912
Switches . 2N4391-3 — —
Digital low rps(on) ITE4391-3| J174-7 1T5912 3N170-1 | 3N164 3N188
Chopper 2N5432-4 | IT100-1 3N172
Integrator Reset low rps(on), high | J111-3
Ipss J105-7
Voltage [ Gain Control ‘| VCR2N VCR3P
Control | Amplitude Stability | high Vas(off) VCR4N VCR11N — — — — —
Resistors | Attenuators VCR7N
Protection | Signal Clipping low leakage — — — — — — ID100-1] 1T139
Diodes |and Clamping current .
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APPLICATIONS

e | ow-level Choppers
e Data Switches
o Commutators

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

Gate-Source Voltage ..................coo.a... 30V
Gate-Drain Voltage .............................. 30V
Gate Current ............... ... ...l 50 mA

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

-65°C to +200°C
-55°C to +150°C

Lead Temperature (Soldering, 10sec) ......... +300°C
Power Dissipation ..................oii. 300 mW
Derate above 25°C ...................... 2mW/°C

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

PIN CHIP
CONFIGURATION TOPOGRAPHY
5510 (for 2N2607, 8)
TO-18 0120
l 3 o
B 1A
“"'\ rT on
\L‘ l 015
R
0046
0050 NOTE SUBSTRATE
on ISGATE
= o5
ogc S
5503
0035, 0035  (for 2609, 2609 JAN)
{0025 X 0025
T
Si=]Rr
' A
J‘r— e =] T e
ORDERING INFORMATION*
TO-18 WAFER DICE
2N2607 2N2607/W 2N2607/D
2N2608 2N2608/W 2N2608/D
2N2609 2N2609/W 2N2609/D
2N2609 JAN —_— —

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

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)

2N2607 2N2608 2N 2609
PARAMETER Test Conditions
Min | Max | Min | Max | Min | Max | Unit
3 10 30 nA VGS=30 v, VDS=0
1GSSR Gate Reverse Current )
3 10 30 MA VGS—SV,VDSfO,TAfV;SO C
BVGss Sz:gﬂram Breakdown 30 30 30 ‘ \Y 1G =1UA, VDS =0
VP Gate-Source Pinch-Off 1 4 1 4 1 4 \ VDS =-5YV, ID =-1uA
Voltage
| Drain Current at Zero Gate -0.30-1.50}-0.90|-4.50| -2 |-10 mA VDS= -5V, VGS =0
DSS Voltage
9 Small-Signal Common-Source 330 1000 2500 Mmho VDS =-5YV, VGS =0,f=1kHz
s Forward Transconductance
C. Common-Source input 10 17 30 pF VDS =-5V, VGS =1V,
s Capacitance = 140 kHz
3 Vpg=-5V, Rg = 10MQ
NF Noise Figure dB \" =0,
Gs -
3 3 =1 kHz Rg= 1MQ




N-Channel JFET

. [II]IL | 2N3684-2‘N3687

FEATURES PIN

; _ " CONFIGURATION
o Low Noise TO-72
_ ¢ High Input Impedance

_1 e Low Capacitance

APPLICATIONS

e Low Level Choppers
e Data Switches

e Multiplexers

o Low Noise Amplifiers

e ¢ s
CHIP
TOPOGRAPHY
. 5010
ABSOLUTE MAXIMUM RATINGS . D2
(TA = 25° C unless otherwise noted) / 0013 LR
Gate-Source or Gate-Drain Voltage ............... -50V A
Gate Current ......cov it e 50 mA ' .
Storage Temperature Range .......... -65°C to +200°C 5"‘\ rr o1t
Operating Temperature Range ........ -55°C to +150°C » o
Lead Temperature (Soldering, 10 sec.). ........ +300°C 0025, 0025 4o )
" Power DISSIPAtON ..............c..eueuen... 300 mW 00387 0038 =
Derate above 25°C .................. 1.7 mW/°C 9'?..5.‘? NOTE- SUBSTRATE
IS GATE
— ]

*DICE 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 | 2N3686/W | 2N3686/D
2N3687 | 2N3687/W | 2N3687/D

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

__2N3684 2N 3685 2N 3686 2N3687
PARAMETER MIN MAX | MIN MAX | MIN MAX | MIN MAX | UNITS TEST CONDITIONS
BVGss Qate to Source Breakdown Voltage |[-50 -50 -50 -50 v Vps=0,lGg=10uA
Vp Pinch-Off Voltage . 2.0 5.0 1.0 3.5 0.6 2.0 0.3 1.2 Vps =20V, Ip =0.001 uA
IGss | Total Gate Leakage Current -0.1 -0.1 -0.1 -0.1 nA VGs=-30V,Vpg=0
[ Ta=150°C -0.5 -0.5 -0.5 -0.5 WA
lDSS | Saturation Current, Drain-to-Source | 2.5 7.5 1.0 3.0 0.4 1.2 0.1 0.5 mA, Vgs=0,Vps=20V
1Ytsk Forward Transadmittance 2000 3000 | 1500 2500 | 1000 2000 500 1500 umhos
Gos, Common Source Out- 50 25 10 5 umhos '
put Conductance Vps=20V,VGs =0,
Ciss |Common Source Input ‘ 40 4.0 4.0 4.0 pF f=1kHz
(apacitance
crss Common Source Short 1.2 1.2 1.2 1.2 pF
Circuit Reverse Transfer Capacitance
"ps(on) [ On Resistance - v 600 i 800 1200 2400 Ohms Vps=0,Vgs =0
NF | Noise Figure 0.5 05 0.5 0.5 dB f=100Hz, Rg =10 M @
. NBW =6 Hz, Vpg = 10V
VGs =0V




BINTERS[L . 2N3810/A, 2N3811/A

Monolithic Dual Matched
PNP Transistor

PIN
CONFIGURATION
TO-78
ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Emitter-Base Voltage (Note'1) .............ccvnven ..n. -5V
Collector-Base or Collector-Emitter Voltage (Note 1) ... -60V e % c
Collector Current (Note 1) .............. coovunnnn. 50 mA € s O
Storage Temperature Range ........... .. . -65°C to +200°C !
Operating Temperature Range ........... . -55°C to +150°C 4501
Lead Temperature (Soldering, 10 sec.) ... ......... +300°C CHIP
L ONE SIDE BOTH SIDES
Power Dissipation ............ ... 500 mW 600 mW TOPOGRAPHY
Derate above 25°C ...... ... 29 mwW/°C 34 mw/°C — o0 —
5 | — EMITTER 8_‘:”%.%333_:
P Q TYP 2PLACES
0250
L M T R
0040 * 0040
(MHYERﬂ \LCOLLECTOR TYP 2 PLACES
BASE 0035 0034
0045 ~ 0044
TYP.2PLACES
) ORDERING INFORMATION*
TO-78 WAFER DICE
‘ 2N3810 2N3810/W 2N3810/D
: 2N3810A
2N3811 | 2N3811/W | 2N3811/D
2N3811A
ELECTRICAL CHARACTERISTICS *When ordering wafer/dice refer to Appendix B-23.
TEST CONDITIONS: 25°C Ambient Temperature unless otherwise noted
2N3810/A 2N3811/A
SYMBOL PARAMETER : MIN | MAX | MIN | MAX | UNITS TEST CONDITIONS
BVceo Collector-Base Breakdown Voltage -60 -60 Ic=-10uA le=0
BVceo Collector-Emitter Breakdown
Voltage (Note 2 -60 -60 \ Ic=-10mA, Ig=0
BVEeBo Emitter-Base Breakdown Voitage -5 -5 lIe=-10 uA, Ic=0
Icott) Collector Cutoff Current -10 -10 nA _ _
[Fa=+150°C 10 0 | aA | Vee = 50V.ie=0
IE(ott) Emitter Cutoft Current -20 -20 nA Vege = 4V,Ic =0
] 100 225 Ic = -10uA
hFE Static Forward Current 150 | 450 | 300 | 900 Vce = -5V Ic =-100uAto -1 mA
. Transfer Ratio (Note 2 125 250 Ic = 10 mA
[Ta=-55°C] 75 150 Ic = 100 yA
-0.7 0.7 Vce = -5V, Ig = -10uA
VBE(sat) Base-Emitter Saturation Voltage (Note 2! 08 08 |cci 100 wA |: = .105 A
Vce(sat Collector-Emitter Saturation Voltage -0.2 -0.2 v Ig = -10 pA, Ic = -100 uA
(Note 2 -0.25 -0.25 Ig = -100 uA, Ic = -1 mA
hie Input Impedance 3 30 10 40 k) VcE = -10V
hte Forward Current Transfer Ratio 150 600 300 900 Ic=-1mA
hre Reverse Voltage Transfer Ratio 0.25 0.25 f=1KHz
Noe Output Admittance 5 60 5 60 umho
| hte| Magnitude of small signal 1 5 1 5 Vce = -5V [ Ic = -1mA, f = 100 MHz
- current gain 1 1 | lc = -500 uA, f =30 MHz

NOTES:
1. Per transistor.
2. Pulse witdth < 300 us, duty cycle < 2.0%.



2N3810/A, 2N3811/A

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

2N3810/A 2N3811/A
SYMBOL PARAMETER W MT-"N- :——4M AX UNITS TEST CONDITIONS
Cobo Output Capacitance 4 4 Vcg = -5V, lge = 0, f = 100 MHz
Civo Input Capacitance 8 8 pF Vce = -0.5V, Ic =0, f = 100 KHz
hee . Lo 09 1.0 09 1.0
i /hFEz DC Current Gain Ratio [ A doviees | 095 o 0.95 0 Vce = -5V, Ic = 100 uA
|VeE,-VBe,| | Base-Emitter Voltage -5 -5 Ic =10 uA to 10 mA
Ditferential [ A devices -2.5 -2.5 mV Vce = -5V
) 3 ) Ic =100 A
[ A devices -15 15
A Vee,—Vse, | Base-Emitter Voitage 10 10
3T Differential uVI°C | Vce = -5. Ic = 100 uA
) Gradient [T A devices | 5 5
7 4 Vce = -10V, Ic = -100 uA, Rg = 3k,
=100 Hz, Noise Bandwidth = 20Hz
3 1.5 Vce = -10V, Ic = -100 uA, Rg = 3k,
. a8 f = 1kHz, Noise Bandwidth = 200 kHz
NF Spot Noise Figure 25 15 Vce = -10V, Ic = -100uA, Rg = 3 k()
f = 10 kHz, Noise Bandwidth = 2 kHz
35 25 VCE = -10V, Ic = -100 wA, Rg = 3K{1,
Noise Bandwidth = 15.7 kHz (Note 3)
NOTES:

3 3dB down at 10 Hz and 10 kHz.



BINTEESIL 2N3821, 2N3822

N-Channel JFET

FEATURES PIN
CONFIGURATION

¢ Low Capacitance

¢ Up to 6500 umho Transconductance TO-72

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

Gate-Source Voltage ..........coovieiviiiinnnn. -50V
Gate-Drain Voltage ............covviiininnn.. -50V
Gate Current ...t e 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 @ 5% s
Power Dissipation ..............cciiiiiia.. 300 mwW
Derate above 25°C .................. 1.7 mW/°C
CHIP
TOPOGRAPHY
© 5003

0035, 0035
‘i 0025 0025

0035 0035
0130 g S 0026 * 0026
o g ”

1 -
’__~ 0140 ___ _| NOTF SUBSTRATE
0180 ISGATE

ORDERING INFORMATION*

T0-72 WAFER DICE

2N3821 | 2N3821/W | 2N3821/D
2N3822 | 2N3822/W | 2N3822/D

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N 3821 2N 3822
T
PARAMETER MIN MAX MIN MAX UNI TEST CONDITIONS
-0.1 -0.1 nA
5 =-30V,Vps=0
‘ IGss Gate Reverse Current [Ta=150C o1 o uA VGs V.Vps
BVGSss Gate-Source Breakdown Voltage -50 -50 ) IG=-1uA,VDps=0
VGS(off)| Gate-Source Cutoff Voltage -4 -6 v Vps=15V,Ip=05nA
-0. E = D = 50 uA
VGs Gate-Source Voltage 05 2 = — : xg: - :: x 'g — gg:pA
IDSS Saturation Drain Current 0.5 25 2 10 mA Vps=15V, Vgs=0
] Common-Source Forward . _
9fs Transconductance (Note 1) 1500 | 4500 3000 | 6500 f=1kHz
Common-Source Forward -
lyfs! Transadmittance 1500 3000 umho =100 MHz
Common-Source Qutput _ - -
Jos Conductance (Note 1) 10 20 Vps=15V.VGs =0 f=1kHz
: Common-Source Input
Ciss Capacitance 6 6 E £=1MHz
Common-Source Reverse Transfer P
Crss Capaci 3 3
pacitance
NF Noise Figure 5 5 48 | VDS=15V.VGs=0.
Rgen = 1 meg, BW =5 Hz £=10 Hz
n Equivalent Input Noise Voltage 200 200 7:—‘\ZL‘ Vps=15V,VGs=0,BW=5Hz

"Note 1: These parameters are measured during a 2 msec interval 100 msec after DC power is applied.

1-13



. BINTERSIL

R 4

FEATURES
* Low Noise
' e Low Capacitance
1 ¢ Transductance up to 6500 umho

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

Gate-Source or Gate-Drain Voltage ................. -30V
Gate Current ........coviiiiiiii it 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 Dissipation ............c.coiiiiiiiiin, 300 mW

Derate above 25°C ...............cvuunn. 1.7 mW/°C

 2N3823
N-Channel JFET

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-72 s 5000
T [ ] 003y, 0035
. \ _‘J_—oozs‘ooz!-
N WW{E§;1SJ.*T‘ '
-—{ ::: NOTE \\)l?ﬁ'ﬂﬂ"
0 ¢ s

ORDERING INFORMATION*

T0-72 WAFER DICE
2N3823 | 2N3823/W | 2N3823/D

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

PARAMETER MIN | MAX | UNIT TEST CONDITIONS
: -0.5 nA :
=-20V,Vps =0
lass Gate Reverse Current [Ta = 150°C 0.5 uA Ves DS
BVgss | Gate-Source Breakdown Voltage -30 lc=1uA Vbs=0
VaGs(off) | Gate-Source Cutoff Voltage -8 v Vps =15V, Ip = 0.5 nA
Vas Gate-Source Voltage -1.0 -7.5 Vps = 15V, Ip =400 pA
Ipss Saturation Drain Current 4 20 mA Vps = 15V, Vgs =0
 Ofs Common-Source Forward 3,500 | 6,500 : f= 1 kHz (Note 1)
Transconductance
[Yts| Common-§ource Forward 3,200 f = 100 MHz
Transadmittance
Jos Common-Source Output 35 umho f=1KkHz (N'Ote 1
Transconductance
Qiss Common-Source Input 800 Vds =15V, Vgs = 0
: Conductance ’
f =200 MH!
Joss Common-Source Output 200 00 z
Conductance
Ciss Common-Source Input 6
Capacitance _
Crss Common-Source Reverse 2 pF f=1MHz
: Transfer Capacitance
NF Noise Figure 25 dB Vos-= 15V, Vgs =0 f = 100 MHz
Rg = 1k

NOTE 1: These parameters are measured during a 2 msec interval 100 msec after DC power is applied.
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BINTERSIL

FEATURES
® rqs < 250 ohms
L4 'D(oﬂ) <0.1nA

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

Gate-Source or Gate-Drain Voltage .............. -50V
Gate CUIrent ..........cooveiveiinnnnnnennnns 10 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 ...............ciiiiiina.. 300 mW

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

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted

2N3824
N-Channel JFET

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-72 5003
e
T
g:;g %/'/5 0025 0025
i
RE |
¢ 5 € s

ORDERING INFORMATION*

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

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

PARAMETER MIN | MAX | UNIT TEST CONDITIONS
-0.1 nA
lass Gate Reverse Current [ Ta=150°C o1 WA Vgs =-30V, Vps =0
BVaGss Gate-Source Breakdown Voltage -50 \' lc=1uA,VDps=0
0.1 nA
ID(off) Drain Cutoff Current [ Ta=150°C 01 A Vbs = 15V, Vgs = -8V
Tds(on) Drain-Source ON Resistance 250 Q Vas =0V, Ip=0 f=1kHz
Ciss. Common-Source Input Capacitance 6 bF Vps = 15V, Vgs =0 =1 MHz
Crss Common-Source Reverse Transfer Capacitance 3 Vgs =-8V,Vps =0




BINTERSIL

; © FEATURES
e Low Drain Current
e High Output Impedance
1  Matched Vgg, AVgg, and gy

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 Temperature Range

......................... 50 mA
-65°C to +200°C
-55°C to +150°C

Load Temperature (Soldering, 10 sec.) ........ +300°C
Power Dissipation ................ ... 300 mW
Derate above 25°C ' .................. 1.7 mW/°C

ELECTRICAL CHARACTERISTICS

2N3921, 2N3922
Monolithic Dual
N-Channel JFET

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-71 6037

r——.oncl;——w
$1— -
0y — z
S, 02| q, s i
G D, ! G

ALL BOND PADS ARE 4 x 4 MIL.

ORDERING INFORMATION*

TO0-M WAFER DICE
2N3921 | 2N3921/W | 2N3921/D
2N3922 | 2N3922/W | 2N3922/D

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

TEST CONDITIONS: (25°C unless otherwise noted)

PARAMETER MIN | MAX | UNIT TEST CONDITIONS
: -1 nA
lessR | Gate Reverse Current [Ta=100°C -1 A | Vas =-30V, Vps =0
BVpgo | Drain-Gate Breakdown Voltage 50 Ip=1uA, Is=0
VaGs(off) | Gate-Source Cutoff Voitage -3 Vv Vps =10V, Ip = 1 nA
Vas Gate-Source Voltage 02| 27 Vps = 10V, Ip = 100uA
] -250 | pA
la Gate Operating Current lTA =700°C =5 A VbpG = 10V, Ip = 700pA
Ipss Saturation Drain Current (Note 1) 1 10 mA | Vps=10V,Vas =0
Ofs Common-Source Forward Transconductance (Note 2)| 1500 | 7500 :
prmho
Jos Common-Source Output Conductance 35 Vos = 10V. Vas = 0 f=1KH
Ciss Common-Source Input Capacitance 18 E ps = 10V, Ves = z
Crss Common-Source Reverse Transfer Capacitance 6 p
Ofs Common-Source Forward Transconductance 1500
mho = = =
Joss Common-Source Output Conductance 20 |* VoG =10V, Ip =700 uA|f =1 kHz
NF Spot Noise Figure 2 dB | Vpbs =10V, Vas =0 f=1kHz,
Rc =1 meg
2N3921 2N3922
MATCHING CHARACTERISTICS MIN | MAX | MIN | MAX | UNIT TEST CONDITIONS
|Vas1-Vasz| Differential Gate-Source Voltage 5 5 mV
AlVasi-Vas2| Gate-Sour.ce Differential Voltage 10 25 wV/°C | Vog = 10V, TA_= 0.,(2
AT Change with Temperature 1o = 700 uA T8 = 100°C
gfs2 Transconductance Ratio 0.95 1.0 0.95 1.0 f=1kHz

NOTES: 1.Pertransistor.
2.Pulse testduration=2ms.
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| I]["l_I 2N3954-2N3958

Monolithic Dual
N-Channel JFET

FEATURES PIN CHIP TOPOGRAP
e Low Offset and Drift HY
. CONFIGURATION 6037 oz
¢ Low Capacitance - G2
* Low Noise
e Superior Tracking Ability TO-7 $i—
ALL BOND PADS
¢ Low Output Conductance ARE 4x 4MIL. 017
ABSOLUTE MAXIMUM RATINGS o Deen % l
(TA = 25°C unless otherwise noted) |
Gate-Source or Gate-Drain N
Breakdown Voltage (Note 1) ...... 50V ORDERING INFORMATION*
Any Pin to Case Voltage 100V
----------- TO-71_| WAFER DI
Gate Current (Note 1) ........... 50 mA CcE
Storage Temperature .. -65°C to +200°C o 2N3954 | 2N3954/W | 2N3964/D
Operating Temperature  -55°C to +150°C sl s, 2N3954A | 2N3954A/W | 2N3954A/D
Lead Temperature o 2N3955 | 2N3955/W 2N3955/D
(Soldering, 10 sec.) .......... +300°C 2N3955A | 2N3955A/W | 2N3955A/D
CS)I':)EE g%g; . 2N3956 | 2N3956/W 2N3956/D
Power Dissipation 250 mW 500 mW [ 2N3957 | 2N3957/W | 2N3957/D
Derate above 25°C 2.8 mW/°C 4.3 mW/°C 2N3958 | 2N3958/W | 2N3958/D
*When ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N3954 | 2N3954A | 2N3955 | 2N3955A | 2N3956 | 2N3957 | 2N3958
PARAMETER MIN | MAX [MIN | MAX [MIN [MAX [MIN | MAX|MIN | MAX [MIN [ MAX [Win | Max| UN/T|  TEST CONDITIONS
\ Gate Reverse Current ~100 100 100 100 100 100 00| pA [Vas - 30V,
sen [Ta=125°C 500 500 500 500 500 500 7500 A |Vps =0
BVGss S:f;:”'w Breakdown |4 50 -50 50 50 -50 -50 YGDE ;0“ A
VGS(off) S::f;:“me Cutoff -10| -45 | -1.0| -45 |-10|-45|-10| -45|-10| -45 [-1.0| -45 |-10| -45 YDDE N :ZV’
v
VGsi(f) S:‘lfazgum Forward 20 20| 20 20 20 20 20 ?’GD:S N g‘ N
VaGs Gate-Source Voltage - =42 42 42 42 4.2 -4.2 -4.2 Vps = 20 V 1D =50 A
05| 40| 05| 4.0 | 05| 40 04| 40| 05| 40 |-05] -40 | -05] -40 1D = 200 A
\ -Gate Operating Current -50 -50 -50 -50 -50 -50 -50| pA |[vps=20vV,
¢ Ta - 125°C 250 250 250 250 250 250 250 nA |Ip = 200 uA
1pss (s;‘r‘::“"’" Drain 05| 50| 05| 50| 05| 50| 0s| 50| 05| 50| 05| 50| 05| 50| mA xgz ; go V.
Common-Source Forward | 1000 | 3000 | 1000 | 3000 |1000 |3000 | 1000 3000 | 1000 | 3000 |1000 | 3000 |1000 | 3000 f=1kH2
4 - Transconductance 1000 1000 1000 1000 1000 1000 1000 . f= 200 MHz
umho
DS=20V,
y Vs =0
Ciss g:;::‘:;f:"m Input 20 40 aof | a0 40 a0 a0 s
Crss gfa'"“:'f‘;"fw’?” Reverse 12 1.2 12 12 12 12 12| pF £=1MHz
. Cdgo Drain-Gate Capacitance 15 15 15 15 15 15 15 :/SD:GOZ v
Vps =20V
NF ﬁ°’_""‘:,'"s°“'°e Spot 05 05 05 05 05 05 05| dB |Vgs=0 f=100 Hz
oise |gurg RG = 10 MQ
lig1-lgal g:":;’:;‘"a' Gate 10 10 10 10 10 10 10| nA :’DD:S ;020“\;' T-125°C
Dss1/10sS2 | proie Saturation Current | 51 10| 095| 1.0|095| 1.0|09s| 1.0[095| 10|090| 1.0f08s| 10 \\;23 Jov
Ves1-Vas2l Siflff;::"a' Gate-Source 50 50 100 50 15 20 2
AVGS1-VGs2l | Gate-Source Differential 08 04 20 12 40 6.0 80| ™ |vpg-20v, |T-25°Cto-55°C
—“;?‘— Voltage Change with DA ! > =
T 10 05 25 15 5.0 7.5 10.0 1D =200pA |T=25°Cto125°C
9fs1/9fs2 Transconductance Ratio | 097| 10(0.97| 10(097| 10| 095 1.0|095 1.0/090} 1.0;085| 1.0 f=1kHz

NOTE 1: Per transistor.



BINTERSIL

FEATURES

¢ Low rps(on)
* Ip(off) < 250 pA
e Fast Switching

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)
Gate-Source or Gate-Drain Voltage ..............
Gate Current ..........oiiiiiiiiiiiiiaaa, 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 Dissipaton ...........cccviiiiiiiniiininn.. 1.8W
Derate above 25°C ................... 10 mw/°C

k ELECTRICAL CHARACfERISTICS
TEST CONDITIONS: 25°C unless otherwise noted

2N3970-2N3972
N-Channel JFET

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-18 5001

90136 FULL RADIUS

0088
00178 .(DRAIN) 0072 |NOTE SUBSTRATE IS GATE
1 i

o1 0123

[1F3]

R
N 005, 0036
0038 0026

(SOURCE !

G.C
o

ORDERING INFORMATION*

S _..l
s 0w

TO-18 WAFER DICE
2N3970 | 2N3970/W | 2N3970/D
2N3971 | 2N3971/W | 2N3971/D
2N3972 | 2N3972/W | 2N3972/D

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

2N3970 2N3971 2N3972
PARAMETER [MIN [ MAX | MIN [ MAX | MIN | MAX JUNIT TEST CONDITIONS
BVaGss |Gate Reverse Breakdown Voltage | -40 -40 -40 V |lg=-1uA,Vps =0
Ipgo. |Drain Reverse Current 250 250 250 | pA = _
[Ta=150°C 500 500 500 | nA |G =20V 1870
Ipotfy |Drain Cutoff Current 250 250 250 | pA VoG =20V, Vas =12V
v , [Ta=150°C 500 500 500 | nA
| Vas(otn) Gate-Source Cutoff Voltage -4 | -10 —2 5 |05 | 3 V [Vbs=20V,Ip=1nA
Ipss |Saturation Drain Current 50 | 150 | 25 75 5 30 _ _
(Pulse width 300us, duty cycle<3%)| ° k mA |Vos =20V, Vas =0
2 . . Ip=5mA
Vbs(on)| Drain-Source ON Voltage 1.5 V |Ves=0 Ip =10 mA
1 Ip =20 mA
rps(on) | Static Drain-Source ON Resistance 30 60 100 | Ves =0,lp=1mA
rds(on) |Drain-Source ON Resistance 30 60 100 Q Ves=0,lp=0 f=1kHz
Ciss Common-Source Input Capacitance 25 25 25 Vps = 20V, Vgs =0
Crss Comm.on-Source Reverse Transfer |. 6 6 6 pF Vbs = 0, Vas = ~12V f=1MHz
Capacitance
Vpp =10V, Vas(on) =0
td " |Turn-On Delay Time 10 15 40 Ibn) VaGspf) RL
tr Rise Time 10 15 40 ns [2N3970 20 mA . -10V  450Q
toft Turn-Off Time 30 60 100 2N3971 10mA -5V 8500
2N3972 5mA -3V 16KQ
VoD g

RL= Voo - VDs(en)
1D(on)
t—oVouT

INPUT PULSE

ol RISE TIME 0.25 ns

i FALL TIME 0.75 ns

ViN I: PULSE WIDTH 200 ns
RG% s PULSE RATE 550 pps
500 1

SAMPLING SCOPE

RISE TIME 0.4 ns
INPUT RESISTANCE 10 M
INPUT CAPACITANCE 1.5 pF



EINTERSIL

FEATURES

e Low I‘Ds(on

¢ High Y,,/C, Ratio (High-Frequency Figure-
of-Merit)

APPLICATIONS

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

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

Drain-Gate Voltage .............c.cooviiiiienn.n. -25V
Drain-Source Voltage ...............ooivuinn.n. -25V
Continuous Forward Gate Current ............. -10 mA

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

-65°C to +200°C
-55°C to +150°C

Lead Temperature (Soldering, 10 sec.) ........ +300°C
Power Dissipation .............ccciiiiiiinn.. 300 mW
Derate above 25°C .................. 1.7 mW/°C

2N3993, 2N3994
P-Channel JFET

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-72 5508
0037 0035 o I ] l
w77 * 5078 -"I\r-.
- NOTE SUBSTRATF IS GATE
o 4 c 3

ORDERING INFORMATION*

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

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

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

2N3993 2N3994
ITIONS (Note 3)
SYMBOL PARAMETER N MAX | VIN MAX UNIT | TEST CONDITIONS (
BVGSSs Gate-Source Breakdown Voltage | 25 25 \Y 1G =1uA, Vps=0
. 1.2 1.2 nA VDG=-15V, ls=0
IDGO Drain Reverse Current Vpg=-15V, k=0,
-1.2 -1.2 }lA TA: 150°C
N =_ =0
IDpss Zero-Gate-Voltage Drain Current | -10 -2 mA Vbs=-10V. 2,5(23 Notle 1)
-1.2 nA Vps=-10V, VGgs=6V
-1 A Vps=-10V, VGSL=6\°/,
I Drain Cutoff Current Ta =150 C
D(off) rain Lutott Lurre 12 nA | VDs=-10V, VGs=10V
Vps=-10V, Vgs=10V,
- HA Ta=150°C
VGs(off) Gate-Source Voltage 4 9.5 1 55 v Vps=-10V, Ip=-1uA
Small-Signal Drain-Source VGgs =0, Ip=0,
fds(on) On-State Resistance 150 300 f=1kHz
Small-Signal Common-Source - Vps=-10V, Vgs=0,
h
Ivfsl Forward Transfer Admittance 6 12 4 10 mmno f=1kHz, (See Note 1)
C Common-Source Short-Circuit 16 16 F Vps=-10V, Vgs=0,
1ss Input Capacitance P f=1MHz, (See Note 2)
5 oF Vps =0, VGs=6V,
c Common-Source Short-Circuit | f=1MHz
rss Reverse Transfer Capacitance Vps =0, Vgs=10V,
45 pF = 1 MHz

NOTES: 1. These 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 avoid overheating.
3. The case should be connected to the source for all measurements.
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BINTERSIL 2N4044, 2N4045,

; Ly 4 y 4
Dielectrically Isolated Dual

- FEATURES

High Gain at Low Current

Low Output Capacitance

Good hFE Match

Tight Vge Tracking

Dielectrically Isolated Matched Pairs for
‘Differential Amplifiers.

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

2N4044, ?N4878 ............................ 60V
2N4100,2N4879 .. ..eviitiiei i eiinennnns 55V
2N4045, 2N4880 ... ovvree i 45V
Collector-Collector Voltage ................'e.n.. 100V
Emitter-Base Voltage (Note 2) ............./....... v
Collector Current (Note 1) ..........cccoevvnnn. 10 mA

65°C to +200°C
-55°C to +150°C

Storage Temperature Range
Operating Temperature Range

Lead Temperature (Soldering, 10 sec.) ........ +300°C
TO-71 TO-78
ONE BOTH ONE BOTH
SIDE SIDES SIDE SIDES
Power
Dissipation .. 300 mW 500 mW 400 mW 750 mW
Derate
above 25°C .
(mW/°C) .... 1.7 29 2.3 4.3

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

NPN Transistor

PIN
CONFIGURATION

TO-71
TO-78

€ 82{ c,

€ 8

CHIP
TOPOGRAPHY

4000

021
025

-

e

["COLLECTOR " 2 0030, 0030
015 TYP 2PLACES 0040 * 0040
019 I gase -2 ,
{ ke TYP.2 PLACES 0030 o\
] “CEMITTER 2 0040

TYP. 2PLACES 0033 DIA
EMITTER =1

-—4COLLECTOR =1

BASE )

ORDERING INFORMATION*

TO-78 TO-7 WAFER DICE
2N4044 | 2N4878 | 2N4044/W | 2N4044/D
2N4045 | 2N4879 2N4045/W | 2N4045/D.
2N4100 | 2N4880 | 2N4100/W | 2N4100/D

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

2N4044 2N4100 2N4045 )
PARAMETER 2N4878 2N4879 2N4880 UNIT TEST CONDITIONS
MIN .| MAX | MIN | MAX | MIN [ MAX ’
hre DC Current Gain 200 | 600 | 150 | 600 80 800 Ic =10 uA, VCg =5V
225 175 100 Ic=1.0mA,Vcg=5V
~ Ta = -55°C 75 50, 30 v |lc=10uA VCE=5V
VBE(on) Emitter-Base On Voltage 0.7 0.7 0.7
VCE(sat) Collector Saturation Voltage 0.35 0.35 0.35 ic=1.0mA, Ig=0.1 mA
IcBO Collector Cutoff Current 0.1 0.1 041* | nA |lIg=0,Vcg=45V,30V*
~ Ta = 150°C 0.1 0.1 0.1* | uA
IEBO Emitter Cutoff Current - 0.1 0.1 0.1 | nA |iIc=0,VER=5V
" Cobo Output Capacitance 0.8 08 0.8 pF [Ig=0,VcB=5V
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2N4044, 2N4045, 214100, 2M4878, 2N4879, 2N4880 GHINTERSIL

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4044 2N4100 2N4045
PARAMETER 2N4878 2N4879 2N4880 _ UNIT TEST CONDITIONS
) MIN | MAX | MIN | MAX | MIN | MAX
Emitter Transition
Cte Capacitance 1 1 1 pF |Ic = 0, Vgg = 0.5V
Collector to Collector
Ccy, Cy Capacitance . 0.8 0.8 0.8 pF [Vgc =0
Collector to Collector
Icy, o Leakage Current 5 5 5 pA | Voo = 100V
Collector to Emitter
VGEO(sust) Sustaining Voltage 60 55 45 V |lc=1mAlg =0
Current Gain Bandwidth
ft Product 200 150 150 MHz | Ic = 1mA, Vg = 10V
Current Gain Bandwidth
ft Product 20 15 15 MHz | Ic = 1044, Vg = 10V
) . 2 3 3 dB. | lc = 10sA, Vcg = 5V|f=1kHz
NF Narrow Band N
W Band Nolee Figure Rg = 10 kohms BW =200 Hz
Collector Base Breakdown
BVceo Voltage 60 55 45 V |lc=104A1g =0
Emitter Base Breakdown
BVERo Voltage 7 7 7| V [lg = 10sA1c =0

MATCHING CHARACTERISTICS (25°C unless otherwise noted)

DC Current Gain Ratio Ic = 10:A to TmA,
hFE1/hFE2 (Note 3) 09 1 0.85 1 08 1 Ve = 5V
Base Emitter Voltage
Vee, Veg,| Sforontil 2 3 5 5 | mv | lc =104 Voe = 5V
Base Cﬁrrent
Iey-lay| Differential 5 10 25 | nA | Ig = 104A Ve = 5V
Base Emitter
Voltage Differential o
A(Vgg,- T 10 V/°C
[a( BE4 vBEz),/A Change with 3 5 L Ic = 10uA,
Temperature Vcg = 5V
Ta= ~55°C to +1256°C
Base Current
Differential
A(lg,- AT nA/°
| A(lgy- ! Change with 0.3 05 1 C
Temperature

SMALL SIGNAL CHARACTERISTICS

PARAMETER TYPICAL UNIT TEST CONDITIONS
VALUE
hip Input Resistance 28 ohms _
hp Voltage Feedback Ratio 43 x 10-3 lc = 1mA, Vg = SV
hte Small Signal Current Gain 250
hop Output Conductance 60 umhos
hje Input Resistance 9.6 k ohms Ic = 1mA, Vce = 5V
heg Voltage Feedback Ratio 42 x 10-3
hoe Output Conductance 12 pmhos

NOTES:
1. Per transistor.

2. The reverse base-emitter voltage must never exceed 7.0 volts and the reverse base-emitter current must never exceed 10 uamps.
3. The lowest of two heg readings is taken as hgg, for purposes of this ratio.
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BINMERSIL  1Te4091-1TE4003
| 2N4091-2N4093, JANTX*
N-Channel JFET

PIN CHIP
FEATURES CONFIGURATIONS TOPOGRAPHY
- ® Low ros(on&o TO-18 TO-92 - 5001
: lFDa(s?Fst)":c:ﬂn PA (JAN TX Types) Cn ':'::':"T:n_\ - %%u’? [NOTE  SUBSTAATE 15 GATE
g T N 1
: ‘ l __r
- ABSOLUTE MAXIMUM RATINGS o oz
(TA = 25°C unless otherwise noted) o o0
Gate-Source or Gate-Drain Voltage ............ -40V | | ___l_
Gate Current .....oooviviiiiiiiiiiiiiiiins 10 mA ‘ { . - g
Storage Temperature Range ....... -65°C to +200°C ac 1_ o ‘“" (SOURCE:
Operating Temperature Range ..... -55°C to +150°C o $ S o0a o
Lead Temperature (Soldering, 10 sec.) ...... +300°C ORDERING INFORMATION*
Power Dissipation T1°8-v1v8 S.érioo-gsv 1092 TO181 WAFER DICE
o TR e m . ITE 4091 2N4091 2N4091/W | 2N4091/D
Derate abong 25°C ..... 1.7 mW/°C 3.0 mw/°C TTE 2091A | 2N4091A ;
ITE 4092 2N4092 2N4092/W | 2N4092/D
ITE 4092A | 2N4092A
ITE 4093 2N4093 2N4093/W | 2N4093/D
ITE 4093A | 2N4093A
tadd JANTX to these part numbers if JANTX processing is desired.

‘ *When ordering wafer/dice refer to Appéndix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N/ITE 4091| 2N/ITE 4092|2N/ITE 4093

PARAMETER Test Conditions
Min. | Max. { Min. [ Max. | Min. | Max. | Unit
BVass Gate-Source Breakdown Voltage .40 -40 -40 A Ic=-1uA, Vps =0
Drain Reverse Current 200 200 200 PA
loco (Not JANTX Specified) rTA =150°C; 400 400 400 nA Vap =-20V, s =0
Gate Reverse Current -100 -100 -100 | pA
lass ' l(JANTX. ITE devices only); TA=150°C -200 -200 -200. | nA Vgs = -20V, Vps =0
! 100 100 100 Vps = 20V Vgs = -12V(4091)
Ip(oFF) JANTX; Ta = 25°C 200 200 200 pA . Vags = -8V(4092)
Vas = -6V(4093)
Drain Cutoff Current 200 200 200
JANTX, Ta = 150°C . 400 400 400 nA
Ve Gate-Source Pinch-Off Voltage -5 -10 -2 -7 -1 -5 \ Vps =20V, Ip=1nA
mA Vpbs =20V, Vgs = 0,
Ipss Drain Current at Zero Gate Voltge 30 15 8 Pulse Test Duraton = 2 ms
0.2 Ip=2.5mA’
Vps(oN) Drain-Source ON Voltage 0.2 \Y Vags =0 Ip=4 mA
0.2 Ip=6.6 mA
rDS(on) Static Drain-Source ON Resistance 30 50 80 Vas =0, lIp=1mA
fds(on) Static Drain Source 30 50 80 4] Vas =0,1p =0, f=1kHz
ON Resistance
Ciss - Common-Source Input Capacitance 16 ) 16 16
' ' Vbs = 20V, Ves = 0, f = 1 MHz
lJANTX Only 5 5 5 pF
Crss Common-Source 5 5 5 Vps = 0, Vgs = -20V, f = 1 MHz
Reverse Transfer Capacitance
td(ON) Turn-ON Delay Time 15 15 20 Vbp = 3V, Vasion) =0
N N loon)  VGS(oft) )
tr Rise Time 10 20 40 ns 4001 EBmMA 12V B0
4092 4 mA -8V 7000
A -6V 11200

tott Turn-OFF Time 40 60 80 4093
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BINTERSIL

Dielectrically Isolated Dual
NPN Transistor

FEATURES PIN
* High Gain at Low Current CONFIGURATION
¢ Low Output Capacitance ;8:;;
e Good hFE Match
¢ Tight Vg Tracking
¢ Dielectrically Isolated Matched Pairs for
Differential Amplifiers.
' 8.
ABSOLUTE MAXIMUM RATINGS B o
(Ta = 25°C unless otherwise noted)
Collector-Base or Collector-Emitter Voltage (Note 1)
2N4044,2N4878 . ... 60V CHIP
2N4100,2N4879 .....ovviiiii i 55V .
2N4045, 2N4BBO ..........o'reereninnn.nn, 45V TOPOGRAPHY
Collector-Collector Voltage ...................... 100V 4000
Emitter-Base Voltage (Note 2) . .................... 7v
Collector Current (Note 1) ..................... 10 mA o2
Storage Temperature Range .......... -65°C to +200°C T | coLLecton =1
Operating Temperature Range ........ -55°C to +150°C o ‘ ’ [ V5 2hRCes” Goto™ a0
' Lead Temperature (Soldering, 10 sec.) ........ +300°C B n r e 2Puaces 0030
TO-71 TO-78 BASE :IJ ET;T;E-:ACZES tmaa004
ONE BOTH ONE BOTH EmiTTER 1 0040
SIDE SIDES SIDE SIDES
Power
Dissipation .. 300 mW 500 mW 400 mW 750 mW .
above 25°C
(mW/°C) ....1.7 2.9 2.3 43 TO-78 TO- WAFER DICE
2N4044 2N4878 | 2N4044/W 2N4044/D
2N4045 2N4879 2N4045/W | 2N4045/D
2N4100 | 2N4880 2N4100/W 2N4100/D

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

2N4044 | 2N4100 2N4045
PARAMETER 2N4878 | 2N4879 2N4880 UNIT TEST CONDITIONS
MIN | MAX | MIN | MAX | MIN | MAX
hfE DC Current Gain 200 | 600 [ 150 | 600 80 | 800 Ic =10 uA, VCg =5V
225 175 100 Ic=1.0mA,Vcg=5V
[1a=-s5°c 75 50 30 | - vV |lc=10uA,VcE=5V
" VBE(on) Emitter-Base On Voltage 0.7 0.7 0.7 : )
VCE(sat) Collector Saturation Voltage 0.35 0.35 0.35 Ic=1.0mA, Ig=0.1 mA
'QBO Collector Cutoff Current 0.1 0.1 0.1* nA |Ig=0,Vcg=45V,30V*
| Ta - 150°C 0.1 0.1 0.1* | uA
IEBO Emitter Cutoff Current 0.1 0.1 0.1 nA |Ic=0,VEg=5V
Cobo ’ Output Capacitance : 0.8 . 038 0.8 pF IE=0,Vgg=5V
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2M4044, 2N4045, 2N4100, 2N4878, 2N4879, 2N4880 BINm=RSIL

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
' 2N4044 2N4100 2N4045
PARAMETER 2N4878 2N4879° - |  2NA4880 UNIT TEST CONDITIONS
. MIN | MAX | MIN | MAX | MIN | MAX
| Emitter Transition i
Cte Capacitance 1 1 1 pF |lc = 0, Vgg = 0.5V
i Collector to Collector
Ccy, ¢y Capacitance 0.8 0.8 0.8 pF |Vcc =0
Collector to Collector
Icq, G Leakage Current 5 5 5 pA | Voo = +100V
Collector to Emitter
VCEO(sust) Sustaining Voltage 60 55 45 V |lc=1mAlg =0
’ Current Gain Bandwidth
ft Product 200 150 150 MHz | Ic = 1mA, Vg = 10V
Current Gain Bandwidth
ft Product 20 15 15 MHz | Ic = 10pA, Ve = 10V
. . 2 3 3 dB | lc = 10kA, Vgg = 5V| f = 1kHz
NF Narr
arrow Band Noise Figure Rg = 10 kohms BW= 200 Hz
Collector Base Breakdown
BVcao Voltage 60 55 45 V |lc=10sA1g =0
Emitter Base Breakdown
BVeso Voltage 7 7 7 V |Ig = 104A,Ic = 0
MATCHING CHARACTERISTICS (25°C unless otherwise noted)
DC Current Gain Ratio Ic = 10xA to TmA,
hFE1IhFE2 (Note 3) 09 1 0.85 1 0.8 1 Ve = 5V
"|Base Emitter Voitage i
Vae, Veg,| Dftarontial o 3 5 5 | mv |l = 104, Vo = 5V
18,1y Base Current 5 10 25 | nA_| Ic = 104A, Vg = 5V
1 Differential c = 1A Voe =
Base Emitter
| A(Vgg+-V JAT Voltage Differential 3 5 10 | wvicc _
BE1 BEZ)I‘ Change with Ic = 104A,
) Temperature Vee = 5V
) Ta= -55°C to +125°C
Base Current
’ Differential
A(lg,-1g) |1 AT . . 1 nA/°C
180eyl8,)! Change with 03 08
Temperature
SMALL SIGNAL CHARACTERISTICS
PARAMETER TYPICAL UNIT TEST CONDITIONS
VALUE
hib Input Resistance ) 28 *. ohms - -
Pro Voltage Feedback Ratio 43 x 103 lc = 1mA, Vg = SV
hie Small Signal Current Gain 250 :
hob Output Conductance 60 umhos
hie Input Resistance : 9.6 k ohms Ic =1mA, Vce = 5V.
hre Voltage Feedback Ratio 42 v x10-3
hoe Output Conductance 12 pmhos
NOTES: ) N
1. Per transistor.
2. The reverse base-emitter voitage must never exceed 7.0 volts and the reverse base-emitter current must never exceed 10 pamps.
3. The lowest of two hgg readings is taken as hgg; for purposes of this ratio.
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FEATURES
e Low Leakage
¢ Low Capacitance

ABSOLUTE MAXIMUM RATINGS
(TA = 25°C unless otherwise noted)
Gate-Source or Gate-Drain Voltage
Gate Current
Storage Temperature Range
Operating Temperature Range
Lead Temperature (Soldering, 10 sec.)
Power Dissipation
Derate above 25°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

-65°C to +200°C
-55°C to +156°C

50 mA

. +300°C

2N4117-19, 2N4117A-19A

N-Channel JFET

PIN

CONFIGURATION

TO-72

G

TOP
5007

0060
0062

— mlo_"l

ncs

CHIP
OGRAPHY

0130

gt

i . 0130
o180

0025 , 0025
0035 0035

0013

DRAIN 0017

0025
2035

NOTE
SUBSTRATE
IS GATE

FULLR

ORDERING INFORMATION*

TO-72 | WAFER CHIP
2N4117 | 2N4117/W_| 2N4117/D
2N4117A — —
2N4118 | 2N4118/W | 2N4118/D
2N4118A — —
2N4119 | 2N4119/W_| 2N4119/D
2N4119A — —

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

2N4117 2N4118 2N4119
PARAMETER 2N4117A 2N4118A 2N4119A UNIT TEST CONDITIONS
MIN MAX | MIN MAX | MIN MAX

BVGss Gate-Source Breakdown Voltage - | -40 -40 -40 \ Ig=-1uA,Vps=0
Gate Reverse Current lA Jovices -_LO —_|10 —_110 pA

IGSsR - 5 5 = VGs=-20V,Vps=0

Ta = +100°C nA
[ A devices -2.5 -2.5 -2.5

Vs (off) Gate-Source Pinch-Off Voltage -0.6 -1.8 -1 -3 -2 -6 \ Vps=10V,Ip=1nA
Drain Current at Zero Gate Vps=10V

Ipss Voltage (Note 1) 0.02 0.09 0.08 0.24 0.20 0.60 mA VGs =0
Common-Source Forward Vps=10V

%s Transconductancé (Note 1) 70 210 80 280 100 330 f E? kHz

7 (T:famm"c'g;;ioc‘:;i:°'ward 60 70 ) umho | VGs=0, =30 MHz
Common-Source Output Vps=10V,VGs =0,

Jos Conductance 3 5 10 f=1kHz

Ciss Common-Source Input 3 3 3 Vps=10V,VGs=0,
Capacitance f=1kHz

Cres Common-Source Reverse 15 15 15 bF Vps=10V,VGs=0,
Transfer Capacitance f=1kHz

NOTE: 1. Pulse test: Pulse duration of 2 ms used during test.
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FEATURES
® Cygs <2 pF
® Moderately High Forward Transconductance

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

Gate-Source or Gate-Drain Voltage
Gate Current :.......ooiiiiii e

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

Lead Temperature (Soldering, 10 sec.) ........... +300°C
Power Dissipation ...............cciiiiiiiia... 300 mW
Derate above 25°C ..............o.ount. 1.7 mWw/°C

 BINTERSIL

-65°C to +200°C
-65°C to +150°C

2N4220-2N4222
N-Channel JFET

PIN
CONFIGURATION
TO-72

°°°s

CHIP TOPOGRAPHY
5010*
D(2)

Vs L013 FuLLn

/
!
sm\\m _0:‘

0025, 0025 | o~ l
%05 X S0 —T——+

=]
0046
0050 NOTE: SUBSTRATE
' 1S GATE.
]
*DICE WITH 4 MIL BONDING PADS
AVAILABLE. CONSULT FACTORY
FOR DETAILS.
ORDERING INFORMATION*
TO-72 WAFER DICE
N4220 2N4220/W | 2N4220/D
N4221 2N4221/W 2N4221/D
2N4222 2N4222/W | 2N4222/D

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

2N4220 2N4221 2N4222
’ PARAMETER WiN MAX | VIN WA T WiN MAX. UNIT TEST CONDITIONS
0.1 -0.1 0.1 nA _ _
IGSSR Gate Reverse Current ITA ~750°C o1 01 01 A VGgs=-15V,Vps=0
| BVGss Gate-Source Breakdown Voltage -30 -30 -30 v Ig=-10uA,Vps=0
VGS(off) | Gate-Source Cutoff Voltage -4 -6 -8 Vps=15V,Ip=0.1 nA
VGs Gate-Source Voltage -0.5 -25 -1 -5 -2 -6 \Y Ip =50 A (2N4220)
’ Vps = 15V | Ip = 200 pA (2N4221)
Ip = 500 pA (2N4222)
IDss - ‘:’:‘L‘:;,"" Drain Current 05 3 2 6 5 15 | 'mA | Vpg=15V,Vgs=0
afs Common-Source Forward 1000 | 4000 [2000 | 5000 {2500 | 6000 f=1kHz
Transconductance (Note 1)
vts| gj’;}’;:g;i‘::{:g: Forward 750 750 750 " umho f= 100 MHz
Commen-Source Output
s = = f=1kH
gos Conductance (Note 1) i0 20 40 VDs=15V.VGs=0 z
Common-Source Input
Ciss Capacitance 6 6 6
pF f=1MHz
c Common-Source Reverse 2 2 P
1SS Transfer Capacitance

NOTE 1: Pulse test duration 2 ms.
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BINTERSIIL 2N4223, 2N4224

N-Channel JFET

FEATURES
e NF = 3 dB Typical at 200 MHz
® Cigs< 2 pF PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-72 o 5000
0026 FULLR X
. —T_ [ ] 0035 0035
ABSOLUTE MAXIMUM RATINGS o | [T oo oom
(Ta = 25°C unless otherwise noted) o é a7
Gate-Source or Gate-Drain Voltage ................. -30v _L W'l 's"'
Gate CUIMTENt ... .ottt e 10 mA ~] e T | wore suserane
Storage Temperature Range ............. -65°C to +200°C Lo fseate
Operating Temperature Range ........... -55°C to +150°C o
Lead Temperature (Soldering, 10 sec.) ........... +300°C
Power Dissipation ..............ccooviiiiniiinnn. 300 mwW @ 5% s
Derate above 25°C ..................... 1.7 mW/°C
ORDERING INFORMATION*
T0-72 WAFER - DICE
2N4223 | 2N4223/W | 2N4223/D
2N4224 | 2N4224/W | 2N4224/D

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4223 2N4224
TEST CONDITIONS
PARAMETER MIN | MAX | MiN | MAX | UN'T
-0.25 -0.5 nA
=-20V,Vps=0
IGssR Gate Reverse Currentl Ta = +150°C 025 05 oA VGs Ds
BVGss Gate-Source Breakdown Voltage -30 -30 Ig=-10uA,Vps=0

-0.1 -8 -0.1 -8

VGS(off) Gate-Source Cutoff Voltage ID = 0.25 nA (2N4223)

ID = 0.5 nA (2N4224)

v Vps = 15V
1.0 7.0 -1.0 75 Ip = 0.3 mA (2N4223)
VGs Gate-Source Voltage ID = 0.2 mA (2N4224)
IDSS Saturation Drain Current (Note 1) 3 18 2 20 mA Vps=15V,Vgs=0
Common-Source Forward
= H
Ofs Transconductance (Note 1) 3000 7000 2000 7500 umho f=1kHz
Common-Source Input
i 6 Vps=15V,VGgs=0
C'S,S Capacitance (Output Shorted) 6 . DS GS f=1MH2
e Common-Source Reverse 2 2 P
rss Transfer Capacitance
Common-Source Forward
Ivss! Transadmittance 2700 1700
Common-Source Input
g: h
Giss Conductance (Output Shorted) 800 800 umho Vie = 15V Vas =0
Common-Source Output 200 200 DsS= VGS £ =200 MHz
Yoss Conductance (Input Shorted)
Gps Small Signal Power Gain 10
. i . . Vps=15V,VGgs=0,
NF Noise Figure 5 dB Rgon = 1kQ2

Note 1: Pulse test, duration 2 msec.
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EINTERSIL

FEATURES

o Exceptionally High Figure of Merit

¢ Radiation Immunity '
"o Extremely Low Noise and Capacitance
¢ High Input Impedance

APPLICATIONS

e Low-level Choppers

e Data Switches :

e Muitiplexers and Low Noise Amplifiers

- ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)
Gate-Source or Gate-Drain Voltage
Gate Current ........coiiiiiiiiiiiiiieiinn. 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 .............ccoiiiiiiiannn. 300 mW
- Derate above 25°C .................. 1.7 mW/°C

- 2N4338-2N4341
‘N-Channel JFET

PIN
CONFIGURATION
TO-18

G.c
o s

CHIP
TOPOGRAPHY
5040
[ ~ X1 FulLe

on

]

0025, 0025
0035 X 0035 |

0050 NOTE. SUBSTRATE
1S GATE

on
015
*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 | 2N4340/W | 2N4340/D
2N4341 .| 2N4341/W | 2N4341/D

‘

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

ELECTRICAL CHARACTERlSTICS (25°C unless otherwise noted)

2N4338 2N4339 2N4340 2N4341
PARAMETER WMIN T MAX TMIN T MAX TWIN T MAX | MiN T MAX UNITS TEST CONDITIONS
-0.1 -0.1 -0.1 -0.1 nA _ _

Igss Gate Revc:rseCurrentlTA=150‘,c o1 o1 o1 01 A V@s=-30V,Vpg=0

BVGssS Gate-Source Breakdown Voltage | -50 -50 -50 -50 v Ig=-1uA,Vps=0

VGS(off) | Gate-Source Cutoff Voltage -0.3 -1 -0.6 -1.8 -1 -3 -2 -6 Vps=15V,Ip=0.1 uA

. 0.05 0.05 0.05 0.07 nA Vps =15V,

1

D(off) Drain Cutoff Current -5) (-5) -5) (-10) ) Ves=( )

lDss Saturation Drain Current 0.2 0.6 0.5 15 1.2 3.6 3 9 mA Vps=15V,VGgs=0

Tots (T:fzzr‘ﬁ':ﬁ:”wa'd 600 | 1800 | 800 | 2400 | 1300 | 3000 | 2000 | 4000
Common-Source Output umho VDs=15V.VGs =0

Gos Conductance 5 15 30 60 f=1kHz
trDS(on) Drain-Source ON Resistance 2500 1700 1500 800 ohm Vps=0,ips=0

Ciss g:pn;:::):n-:urce Input 7 7 7 7

c Common-Source Reverse 3 2 3 N pF Vps=15V,VGs =0 f=1MHZ

rss Transfer C: ) I

c - Vps=15V,Vgs=0 - §

NF Noise Figure 1 , 1 1 1 ‘ dB Rgen = 1 meg, BW = 200°Hz f=1kHz
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N-Channel Enhancement
FEATURES | Mode MOS FET

o Low ON Resistance ‘ PIN

® Low Capacitance CONFIGURATION
¢ High Gain | TO-72

¢ High Gate Breakdown Voltage

e Low Threshold Voltage

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Drain-Source Voltage or Drain-Gate Voltage ....... 25V o c

Peak Gate-Source Voltage (Note 1) ............. +125V ¢ s
Drain CUMeNnt ........ovviireeneenennannannnns 100 mA CHIP
Storage Temperature Range .......... -65°C to +200°C TOPOGRAPHY
Operating Temperature Range ........ -55°C to +150°C 1003
Lead Temperature (Soldering, 10 sec.) ........ +300°C B 88— o230
Power Dissipation ..............ceiieiniin... 375 mW [}
Derate above 25°C ..............cont. 3 mwW/°C |
. ! o 0025 0029
Ea o
0180
1.
e % aose S -0 S % 065

NOTE SUBSTRATE
1S BODY

ORDERING INFORMATION*

TO-72 WAFER DICE
2N4351 | 2N4351/W | 2N4351/D

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

Substrate connected to source.

PARAMETER MIN MAX UNITS TEST CONDITIONS
BVpss Drain-Source Breakdown Voltage 25 \ Ip=10uA, VGs=0
1Gss Gate Leakage Current 10 . pA VGs=%*30V,Vps=0
IDss Zero-Gate-Voltage Drain Current 10 nA Vps=10V,VGgs=0
VGs(th) Gate-Source Threshold Voltage 1 5 Vv Vps=10V,Iip=10uA
ID(on) "ON”" Drain Current 3 mA Vgs=10V,Vps=10V
VDS(on) Drain-Source “ON" Voltage 1 \% ID=2mA,Vgs=10V
rDS(on) Drain-Source Resistance 300 ohms VGs=10V,Ip=0,f=1kHz
lyfsl Forward Transfer Admittance 1000 umho Vps=10V,ip=2mA,f=1kHz
Crss Reverse Transfer Capacitance 1.3 Vps=0,Vgs=0,f=140 kHz
Ciss Input Capacitance 5.0 pF Vps=10V,Vgs =0, f=140 kHz
Cd(sub) Drain-Substrate Capacitance 5.0 Vp(suB) =10V, f= 140 kHz
tgon) | Turn-On Delay 45 | [ e
ty Rise Time 65 ' ns NV - - Dmmu;:m oufamy 10K
td(offy .| Turn-Off Delay ‘ 60 g e T e
tf Fall Time 100 L . e

Note 1. Device must not be tested at 125V more than once or longer than 300 ms.
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P | |TE43914TE4393
| ,ﬂm-L 2N4391-2N4393
N-Channel JFET

"FEATURES

’ PIN CHIP
* fas(on) < 30 ohms (2N4391) - CONFIGURATIONS TOPOGRAPHY
* Ip(otf) < 100 pA '
- e Switches +10 VAC with +15V Supplies To-18  TO-82 5001
1 (2N4392, 2N4393) ‘ ) 01 ruue madwus o
_l_ \‘ ‘:0" 1SGaTE
ABSOLUTE MAXIMUM RATINGS Y § 1.
(Ta = 25°C unless otherwise noted) - ‘
Gate-Source or Gate-Drain Voltage ............. -40V N
- Gate Current .............. e 50 mA _ :
Storage Temperature Range "....... -65°C to +200°C . r
Operating Temperature Range ..... -55°C to +150°C ac o & s oa v
Lead Temperature (Soldering, 10 sec.) ...... +300°C
TO-18 TO-92
Power Dissipation ............. 1.8W -.... 360 mW
Derate above 25°C ..... 1.7 mW/°C .. 3.0 mW/°C

ORDERING INFORMATION*

J0- TO-18 | WAFER | DICE

ITE 4391 | 2N4391 | 2N4391/W|2N4391/D

ITE 4392 | 2N4392 | 2N4392/W|2N4392/D

ITE 4393 | 2N4393 | 2N4393/W|2N4393/D

) *Wh deri fer/di f Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise notad) = oo reter 1o Appendix

4391 4392 4393
PARAMETER MIN VMAX [N T MAX | MIN MAX UNIT TEST CONDITIONS
) -100 -100 -100 pA o B
iGgss . Gate Reverse Current [Ta=156°C 500 300 500 A VGs ?0 V,Vps=0
BVGSs Gate-Source Breakdown Voltage -40 -40 -40 \'% Ig=1uA, Vps=0
) . . Vgs=-5V (4393)
‘ 1D(off) Drain Cutoff Current 100 100 100 pA VDS=20V Vgg=-7V (4_392)
I Ta =150°C 200 200 200 | nA Vgs = -12 V (4391)
V(;sm Gate-Source Forward Voltage 1 1 1 v Ig=1mA,Vpg=0
VGS(off) | Gate-Source Cutoff Voltage -4 -10 -2 -5 | -05 -3 Vps=20V,ip=1nA
IDss Saturation Drain Current 50 150 25 75 5 20 mA VDS =20V, Vgs =0
(Note 1) 7
Ip = 3mA (4393)
VDS(on) | Drain Source ON Voltage 04 04 04 v VGgs=0 Ip = 6 mA (4392)
Ip = 12 mA (4391)
'DS(on) Static Drain-Source ON Resistance 30 60 100 Q Vgs=0, Ip=1mA
"ds(on) Drain-Source ON Resistance 30 60 100 Vgs=0.Ip=0 f=1kHz
Ciss . Common-Source Input Capacitance 14 14 14 VDsS=20V,VGs=0
O ) 3.5 . Vgs=-5V
Crss g:m:;:::nf:urce Reverse Transfer 35 oF Vps =0 —VGS STV | f=1MHz
-apa 35 Vgs=-12V
td Turn-ON Delay Time 15 15 15 Vpp=10V,VGS(on) =0
tr Rise Time 5 5° 51 1D(on) VGs(off) |«
toff Turn-OFF Delay Time 20 35 50 4391 12 mA 2V
t Fall Time 15 20 30 4392 6 -7
4393 3 -5
NOTE: INPUT PULSE SAMPLING SCOPE
1. Pulse test required, RISE TIME < 0.5 RISE TII\;IEO4
N _ .5 ns .4 ns
pulse width = 300 us, duty cycle < 3% FALL TIME < 0.5ns INPUT RESISTANCE 50 ¢

PULSE DUTY CYCLE 1%
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BINTERSIL ITE4416, 2N4416/A

N-Channel JFET

FEATURES PIN

. ‘Low Noise CONFIGURATIONS
¢ Low Feedback Capacitance TO-72 TO-92
[

[ ]

[

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

Low Output Capacitance
High Transconductance
High Power Gain
s . c s s D G

Gate-Source or Gate-Drain Voltage CHIP
2N4416, ITE4416 .........ccovvvvvnnnn... -30V “
2N4416A ..o -35V TOPOGRAPHY

Gate Current .............coooiiiiiiiinen... 10 mA %% FuLL A 5000

Storage Temperature Range e
2N4416/2N4416A ............ -65°C to +200°C \ [ o e
ITE4416 ........covveennn.. -55°C to +125°C Y € .

Operating Temperature Range o snlvT
2N4416/2N4416A ............ -65°C to +200°C w{ =
ITE4416 .........oooeeinnn.. -55°C to +125°C oo NoTe suastaare

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

Power Dissipation ........................ 300 mW -
Derate above 25°C ................. ORDERING INFORMATION

2N4416/2N4416A . . . .. 1.7 mW/°C 10-902 JO-72 WAFER DICE
ITE4416. . ... 3.0 mMW/°C ITE4416 | 2N4416 | 2N4416/W | 2N4416/D

- 2N4416A | 2N4416A/W | 2N4416A/D

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

PARAMETER MIN MAX UNIT TEST CONDITIONS
VGs(f) Gate- Source Forward Voltage 1 Vv I =1 mA, Vps =0
L 0.1 nA - -
Igss . | Gate Reverse Current [fa=150°C o1 A VGs=-20V,Vps=0
2N4416/1TE4416 -30 _
BVGss Gate-Source Breakdown Voltage SN44T6A 35 v Ig=-1uA,Vps=0
2N4416/1TE4416 -6
VGS(off) | Gate-Source Cutoff Voltage * INAGTEA 55 s Vps=15V,Ip=1nA
IpSs Drain Current at Zero Gate Voltage 5 15 mA
Ofs Common-Source Forward Transconductance 4500 7500 umho f=1 KHz
dos Common-Source Output Conductance 50 umho Vhe = 15V Vee = 0
Crss Common-Source Reverse Transfer Capacitance 0.8 pF Ds +VGS
Ciss Common-Source Input Capacitance 4 F f=1MHz
Coss Common-Source Qutput Capacitance 2 P
100 MHz 400 MHz
PARAMETER MIN MAX MIN VAX UNIT TEST CONDITIONS

iss Common-Source Input Conductance 100 1000
biss Common-Source Input Susceptance 2500 10,000

Common-Source Output
Joss Conductance 75 100 umho | Vpg=15V,VGs=0
boss Common-Source Output 1000 4000

-Susceptance

Common-Source Forward
9fs Transconductance 4000
Gps Common-Source Power Gain 18 10 Vps=15V,Ip=5mA
NF Noise Figure 2 ) dB VDS =15V, Ip=5mA, RG = 1 KQ
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' e | 2N4856-2N4861
,[I["]—" 2N4856-2N4858 JAN,

JTX, JTXV*

N-Channel JFET

PIN . CHIP
FEATURES CONFIGURATION TOPOGRAPHY
* Low rps(on) TO-18 5001
o ID(O")<250 pA
o Switches 10V Signals with £15V Supplies oo ruucmaws ___ ooms
(2N4858, 2N4861) 00175 (ORAINI - T\ \_% °°’1 ,Nou SUBSTRATE IS GATE
ABSOLUTE MAXIMUM RATINGS oo ul—:_!
(Ta = 25°C unless otherwise noted) o o
Gate-Source or Gate-Drain Voltage ‘ -L
ONAB5B-58 ...ttt -40V o 4 - oo 0%
2N4859-61 ... ...ttt -30Vv Ty 8 f— O SO
Gate Current ... ...t 50 mA )
Storage Temperature ........... -65°C to +200°C
Operating Temperature Range ... -55°C to +150°C ORDERING INFORMATION*
Led Temperature (Soldering, 1Q sec.) .... +300°C TO-18 WAFER DICE
Power Dissipation ....................... 1.8W 2N4856 T 2N4856/W 2N4856/D
Derate above 25°C .............. 10 mW/°C 2N4857 T 2N4857/W 2N4857/D
2N4858 t 2N4858/W 2N4858/D
2N4859 2N4859/W 2N4859/D
2N4860 2N4860/W 2N4860/D
2N4861 2N4861/W 2N4861/D
tadd JAN, JTX, JTXV, to basic part number to specify these devices.

ELECTRICAL CHARACTERISTICS

(25°C unless otherwise noted) *When ordering wafer/dice refer to Appendix B-23.
PARAMETER 2N4856,59 2N4857,60 2N4858 61 UNIT TEST CONDITIONS
MIN MAX | MIN MAX | MIN MAX
BY Gate-Source | 2N4856-58 -40 -40 -40 v -« = ~
GSS | Breakdown Voltage [2N4859-61 730 730 30 G =-11A, Vps =0
-250 -250 -250 pA VGs=-20V,Vps=0
[
GS$R Gate Reverse Current [TA ~750°C 7500 7500 7500 A VGs= 15V, Vps =0
. 250 250 250 PA
| f 3 = =_
D(off) Drain Cutoff Current | TA=T150°C 500 500 500 A Vps=15V,Vgs 0V
VGS(off) | Gate-Source Cutoff Voltage -4 -10 ~2 -6 | -0.8 -4 \Y Vps=15V,Ip=0.5nA
IDSs Saturation Drain Current 50 20 100 8 80 mA Vps=15V,Vgs=0
(Note 1)
. . 0.75 050 | - 0.50 \
\% - . = =
DS(on) Drain-Source ON Voitage 20) (10) (5) (mA) Vgs=0,Ip=( ) )
rds(on) Drain-Source ON Resistance 25 40 60 ohm | VGs=0,Ip=0 f=1kHz
Cj Common-Source Input Capacitance 18 18 18
| =IsS - - =
] Common-Source Reverse Transfer pF VDs=0.VGs=-10V f=1MHz
Crss . 8 8 8
Capacitance
tq Turn-ON Delay Time 6 6 10 464 Q (2N4856,59)
VpD =10V, R = 953 52 (2N4857,60)
- v -
4 Rise Time 3 41 10 ns GS(on) =0 1910 £ (2N4858,61)
. VGs(off)=-10V, Ip = 20 mA (2N4856, 9)
] 25 50 100 VGSs(off)=-6V, Ip = 10 mA (2N4857, 60)
toff Turn-OFF Time VGs(offi=-4V, Ip = 5 mA (2N4858, 61)
NOTE: VoD
1. Pulse test required, pulsewidth = 100 us, duty cycle < 10%. _ VDD-VDS(oN)
D(ON)
INPUT PULSE SAMPLING SCOPE
VIN Vout
RISE TIME 0.25 ns RISE TIME 0.75 ns
RG < FALL TIME 0.75 INPUT RESISTANCE 1M
502 PULSE WIDTH 100 ns INPUT CAPACITANCE 2.5 pf

PULSE DUTY CYCLE <10%



BIINTERS]IE

FEATURES

¢ Low Noise Voltage
® Low Leakage
e High Gain

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

Gate-Source or Gate-Drain Voltage
Gate Current
Storage Temperature Range
Operating Temperature Range

2N4867/A-2N4869/A
N-Channel JFET

50 mA

Lead Temperature (Soldering, 10 sec.) ........ +300°C
Power Dissipation ..............cciiiiiiii 300 mW
Derate above 25°C ................... 1.7 mW/°c

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-72 5005
0035 0045
0025 X 0635
202 FuLL
022
08
sounctm>| )
0177
NOTE SUBSTRATE "— ‘"7"] DRAIN (2}
ISGATE 028
"~ oe
G 5 C 5

ORDERING INFORMATION*

TO-72 WAFER DICE
2N4867 2N4867/W 2N4867/D
2N4867A | 2N4867A/W 2N4867A/D
2N4868 2N4868/W 2N4868/D
2N4868A | 2N4868A/W 2N4868A/D
2N4869 2N4869/W 2N4869/D
2N4869A | 2N4869A/W 2N4869A/D

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

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

2N4867 2N4868 2N4869
PARAMETER 2N4867A 2N4868A 2N4869A UNIT TEST CONDITIONS
MIN MAX | MIN MAX | MIN MAX
-0.25 -0.25 -0.25 nA
I R =-30V,Vps=0
GSSR Gate Reverse Currentl TATT50°C ~095 025 025 A VGs 0 V, Vps
BVGSs Gate-Source Breakdown Voltage -40 -40 -40 v Ig=-1uA,Vps=0
VGS(off) | Gate-Source Cutoff Voltage -0.7 -2 -1 -3 -1.8 -5 Vps=20V,Ip=1uA
IDSS f:’t)“t':;')"" Drzin Current 0.4 12 1 3 25 75 | mA | vps=20V,vgs=0
gts Common-Source Forward 700 | 2000 | 1000 | 3000 | 1300 | 4000
Transconductance (Note 1) _
umho f=1kHz
Common-Source Output 15 4 10
Yos Conductance : _
Vps=20V,VGgs=0
Common-Source Reverse
Crss . 5 5 5
Transfer Capacitance -
Common-S e Input pF f=1MHz
Ciss ron-source Inpu 25 25 25
Capacitance
20 20 20 f=10Hz :
B Short Circuit Equivalent Input 10 10 10 nVv Vps=10V, f=1KHz
n Noise Voltage ) 10 10 10 | VHz | Vgs=0 f=10Hz
A devices
5 5 5 f=1kHz.
Vps=10V,Vgs=0
NF Spot Noise Figure 1 1 1 dB Rgen = 20K, (2N4867 Series) | f=1 kHz
Rgen = 5K, (2N4867A Series) :

" NOTE: 1. Pulse test duration = 2 ms.

1-33




BINTERSIL

100,

‘2N4878, 2N4879, 2N4880

Dlelectrlcally Isolated Dual

FEATURES

High Gain at Low Current

Low Output Capacitance

Good hgg Match

Tight Vgg Tracking

Dielectrically Isolated Matched Pairs for
Differential Amplifiers.

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

2N4044,2N4878 ... ..ot 60V
2N4100,2N4879 .. .ovvi e 55V
2NA045,2N48B0 ....vver e 45V

- Collector-Collector Voltage ...................... 100V
Emitter-Base Valtage (Note 2) ..................... v
Collector Current (Note 1) ...............c...... 10 mA

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

-65°C to +200°C
-55°C to +150°C

Lead Temperature (Soldering, 10 sec.) ........ +300°C
TO-71 TO-78
ONE BOTH ONE BOTH
SIDE SIDES SIDE SIDES
Power
Dissipation .. 300 mW 500 MW 400 mW 750 mW
‘ Derate '
above 25°C
(mW/°C).....1.7 2.9 23 4.3

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

NPN Transistor

PIN
CONFIGURATION

TO-71
TO-78

B2 c,
E 2
2 E' C|

CHIP
TOPOGRAPHY

4000

021
o

{- COLLECTOR -1
1-COLLECTOR -2 0030 _.0030
TYP.2PLACES 0040 * .0040
[~Base -2
TYP. 2 PLACES .0030
0040

J -EMITTER =2
BASE -1 TYP.2PLACES 0030 oIA

EMITTER =1

j’

015
019

ORDERING INFORMATION*

TO-78 TO-N WAFER DICE
2N4044 | 2N4878 | 2N4044/W | 2N4044/D
2N4045 | 2N4879 | 2N4045/W | 2N4045/D
2N4100 | 2N4880 | 2N4100/W | 2N4100/D

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

2N4044 2N4100 2N4045
PARAMETER 2N4878 ~2N4879 2N4880 UNIT TEST CONDITIONS
MIN | MAX | MIN | MAX | MIN | MAX
hgg DC Current Gain 200 | 600 | 150 | 600 80 | 800 Ic =10 uA, VCE =5V
225 175 100 Ic=1.0mA,VCE=5V
| Ta--s5C 75 50 30 V |lc=10pA,VCE=5V
. VBE(on) Emitter-Base On Voltage 0.7 0.7 0.7
’ VCE(sat) Collector Saturation Voltage 0.35 0.35 0.35 Ic=1.0mA, 1g=0.1 mA
Iceo Collector Cutoff Current 0.1 0.1 0.1* nA |IE=0,Vcp=45V,30V*
| 7a = 150°C 0.1 0.1 0.1* | uwA
IEBO Emitter Cutoff Current 0.1 0.1 0.1 | nA |[Ic=0,Vgp=5V
Cobo Output Capacitance 0.8 038 038 pF |Ig=0,Vcg=5V
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2N4044, 2N4045, 2N4100, 2N4878, 2N4879, 2N48s0 QIINTERSIL

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4044 2N4100 2N4045
PARAMETER 2N4878 2N4879 2N4880 | uNIT TEST CONDITIONS

MIN | MAX | MIN | MAX | MIN | MAX

Emitter Transition

Cte Capacitance 1 1 1 pF |Ic = 0, Vgg = 0.5V
Collector to Collector
Ccy, Gy Capacitance 08 08 08 | PF-|{Vgc =0
Collector to Collector
Iy, ¢, Leakage Current 5 5 5 PA | Vg = =100V
Collector to Emitter
VCEO(sust) Sustaining Voltage €0 | %8 45 V |lc=1mAlg =0
Current Gain Bandwidth
ft Product 200 150 150 MHz | Ic = 1mA, Vgg = 10V
Current Gain Bandwidth \
f Product 20 15 15 MHz [ Ic = 104A, Veg = 10V
Ic = 10pA, Vg = 5V|f=1kHz
NF | Narrow Band Noise Figure 2 3 3 a8 | 'C 5 TCE
. Rg = 10 kohms BW=200 Hz
Collector Base Breakdown
BVcBo Voltage 60 55 45 V |Ic =10Alg =0
] Emitter Base Breakdown
BVeso Voltage 7 7 7 V | lg=10sAlc =0

MATCHING CHARACTERISTICS (25°C unless otherwise noted)

DC Current Gain Ratio|" Ic = 104A to 1mA,
hrgy/hrgy (Note 3) 0.9 1 0.85 1 08 1 YCE = sV
Base Emitter Voltage
| Veey-VeE, | Differential 9 3 5 5 | mv | Ic = 10sA Vcg = 5V
. Base Cﬁrrent
Hey-ls,| Ditferontial 5 10 2% | nA | Ic =100 Ve = 5V
Base Emitter
AVeg. -V, jaT | Voltage Differential 3 5 10 | avicc
|14(Vee Vae)| Change with . Ic = 104A,
Temperature Vce = 5V
Ta= —-55°C to +125°C
Base Current
Differential
Allgy-lg,) /AT A/ °
| Allgy-Igy) I/ Change with 0.3 05 1 | nA/°C
Temperature

SMALL SIGNAL CHARACTERISTICS

PARAMETER T",’:'L%‘é'- UNIT TEST CONDITIONS
hip Input Resistance 28 ohms
= = 5V
hep Voltage Feedback Ratio 43 X 103 lc = 1mA, Vg = 5
hte Small Signal Current Gain 250
hop Output Conductance 60 umhos
hie Input Resistance 9.6 k ohms Ic=1mA, Vce =5V
hre Voltage Feedback Ratio 42 x 10-3
hoe Output Conductance 12 pmhos
NOTES:

1. Per transistor.
2. The reverse base-emitter voltage must never exceed 7.0 volts and the reverse base-emitter current must never exceed 10 pamps.
3. The lowest of two hgg readings is taken as hgg 4 for purposes of this ratio.
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| — | 2N5018,2N5019
[ll]"—" | P-Channel JFET

. PIN CHIP
FEI»_QTU|RES . : CONFIGURATION TOPOGRAPHY
e Low Insertion Loss '
TO-18 5508
* No Offset or Error Voltages Generated o
by Closed Switch 0230
1 ¢ Purely Resistive o 008 00y
. 6075 0027
APPLICATIONS , o | I
¢ Analog Switches ‘ e
¢ Commutators ‘ )
‘e Choppers ’ NOTE SUBSTRATE IS GATE
ABSOLUTE MAXIMUM RATINGS D
(Ta = 25°C unless otherwise noted) G S | *
Gate-Drain or Gate-Source Voltage .......... 30V ORDERING INFORMATION
Gate Current ..... T Ceeenen 50 mA ' TO-18 WAFER DICE
Storage Temperature Range ..... -65°C to +200°C 2N5018 2N5018/W 2N5018/D
Operating Temperature Range ... -55°C to +150°C
Lead Temperature (Soldering, 10 sec.): ... +300°C 2NS019 2NSO19/W | 2NS019/D
Power Dissipation .......... e iieeeeas 500 mW )
Derate above 25°C ............... 3 mw/°C

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

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)

2N5018 2N5019
PARAMETER . Unit - Test Conditions
. Min | Max | Min | Max
BVgss Gate-Source Breakdown Voltage 30 30 \% Ig=1uA, Vpg =0
IGSSR Gate Reverse Current 2 2 nA Vgs=15V,Vps =0
) -10 -10 | Vgs = 12 V (2N5018)
| Drain Cutoff Current Vpg = -
Dloff) [Ta=150°C —10 10 | uA DS =~ VY g =7V @N5019)
-2 -2 nA . i
IpGo Drain Reverse Current Vpg=-15V,Ig=0
o
!TA =150"C -3 -3 uA
VGSs(off) Gate-Source Cutoff Voltage . 10 5 v, Vps=-15V,Ip= —14A
Ipss Saturation Drain Current -10 -5 mA Vps=-20V,Vgs =0
. Vgs =0,Ip = —6mA(2N5018),
Vi D -S ON Volt -05 -05 v
DS(on) rain-Source oltage 0. Ip = —3mA (2N5019)
DS Static Drain-Source ON 75 50 | 1 mAV 0
on] 1 Q = -1mA, =
on) Resistance D GS
Tds(on) Drain-Source ON Resistance 75 150 Ip=0,Vgs =0 f=1kHz
Ciss (C:ommf:n-Source Input 45 45 Vps = — 15V, Vgs = 0
. apacitance bF f=1MHz
Common-Source Reverse Vps =0, VGgs.= 12V (2N5018),
Crss - 10 10
Transfer Capacitance VGs =7V (2N5019)
td(on) Turn-ON Delay Time 15 15 ‘
Vpp = -6V, VGs(on) =0
tr Rise Time 20 75
ns Vasoff) 'pm AL
td(off) Turn-Off Delay Time 15 25 2N5018 12V -6mA 9100
¢ Fall Time 50 100 2N5019 7V. -3mA 1.8KQ
INPUT PULSE : SAMPLING SCOPE
0-1uF RISE TIME < 1 ns RISE TIME 0.4 ns
. i vin
NOTE 1: Due o syinmetrical geometry ™ > s FALLTIME < 1ns  INPUT RESISTANGE 10 M0
with source and drain leads k 1 > i PULSE WIDTH 100 ns INPUT CAPACITANCE 1.5 pF
interchanged, =  sia SLoPE st REPLETION RATE 1 MHz




BINTERSIL

FEATURES

e Low ON Resistance
® Ip(otf) < 500 pA
e Switches 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 logic (T2L
or CMOS).

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

Gate-Drain or Gate-Source Voltage
Gate Current
Storage Temperature Range
Operating Temperature Range ..

. -55°C to +150°C

Lead Temperature (Soldering, 10 sec.) . +300°C
Power Dissipation ................. ... 500 mW
Derate above 25°C ............... 3 mW/°C

2N5114-2N5116 JAN,

JTX P-Channel JFET

PIN
CONFIGURATION

TO-18

o ac S

CHIP
TOPOGRAPHY

5508 e T~
0035 0037

0230
T s 0025 ~ .0027
0140
0180
° l\
t~
NOTE: SUBSTRATE IS GATE

ORDERING INFORMATION*

0037 M 0035
0027 0025

TO18t WAFER DICE

2N5114 2N5114/W | 2N5114/D
2N5115 2N5115/W_| 2N5115/D
2N5116 2N5116/W | 2N5116/D

tadd JAN, JTX to basic part number to specify these devices

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

s

2N5114 2N5115 2N5116 '
ETER
PARAMETER, MIN MAX | vIN MAX | MIN MAX uNIT TEST CONDITIONS
BVGss Gate-Source Breakdown Voltage  * 30 30 30 \% Ig=1uA, Vps=0
500 500 500 pA
Ll Gate R Ci t = =
GSSR al everse Curren l TA = 750°C 70 70 70 A VGs=20V,Vps=0
| Drain Cutoff C ~500 _-500 500 1 pA 1, 15V, V 3321:‘: '%
ID(off) rain Cutoff Current TToe 10 70 ) A DS = - ,VGs = =
ITA 150°C 2N5116= 5V
Vp Gate-Source Pinch-Off Voltage 5 10 3 6 1 4 \4 Vps=-15V,Ip=-1nA
. 2N5114 =-18V
Di C t at Zero Gate Vol
IDSs Now ) eveere ate Voltage | 35 | 90 |-15 | -60 | -5 25 | mA | Vgs=0,Vps =2N5115=-15V
X 2N5116 = -15 V.
VassF Forward Gate-Source Voltage -1 ;1 -1 IG=-1mA,Vps=0
2N5114 = -15 mA
Vps(on) Drain-Source ON Voltage -1.3 -0.8 -0.6 \ VGs=0,I1D =2N51156=- 7mA
2N5116 = - 3 mA
'DS(on) Static Drain-Source ON Resistance 75 100 150 VGs=0,Ip=-1mA
Small-Signal Drain-Source ON 75 100 150 Q
fds(on) | Resistance [Jan TX only 75 100 175 VGs=0,1p=0.f=1kHz
. Common-Source Input 25 25 25 _
Ciss Capacitance [Jan TX only 25 25 27 VDs =-15V.VGs=0.f=1MHz
Common-Source Reverse 2N5114 =12V
Crss Transfer Capacitance 7 7 7 pF Vps =0, Vas =2N5116= 7V
-1 MHz 2N5116= 5V

Note 1. Pulse test; duration = 2 ms.
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2N5114-16,; JAN JTX : | . ) ‘ . ﬂu& '

~ SWITCHING CHARACTERISTICS (25°C unless otherwise noted)

JAN TX JAN TX JAN TX
PARAMETER 2N5114 | 2NS115 | 2N5116 | Ns114 | 2NS5115 | 2NS116 | UNIT
MAX MAX MAX MAX MAX MAX
t4  Turn-ON Delay Time 6 10 12 6 10 25
tr  Rise Time 10 20 30 10 20 35 ns
toff Turn-OFF Delay Time 6 8 19 6 8 29
ts Fall Time: 15 30 50 (not JAN TX specified)

INPUT
10%
TEST CONDITIONS e
%0% -
2N5114 [ 2N5115 | 2N5116 Vin Vin
toFF
Vob -10V ~ BV -6V . |—tg T
Vaag 20V 12V 8V Vos (ON) . s
0%
R 4300 9100 2 KQ
L
Rg 100Q 2200 390Q _ev =% 10% =
y - - - — SAMPLING SCOPE
N '
2
ViN —-12v -7V -5V outPuT INPUT CAPAGITANCE 15 pF L L
VPp ¥s DS (ON) Vp vs lpss Vp vs gts
"’-g 10.0 1g.g T
9 90 .
80 8.0 80 ,l
7.0 7.0 70 1
60 60 7 60 7
50 50 LA 50 i
40 . 40 A 40 /
30 30 / < 30 7
s \ s //Vos = 20v Z xus = §0V
> Vps = 0.V s Al Vas =0 > Gs =
7 20 v2§ =0 7 20 B (pulsed) 20 . (pulsed)
N A
7
4 /
3 B
X 9 09
08 A\ 08 —5# 08
07 07 07 7!
06 06 | ] y;
05 - 05 05
10 30 100 300 1,000 1 3 10 0 . 100 1000 3,000 10,000 30000 100,000
fDS(ON) (ohms) tpss (MA) Ots (u)
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EINTERSIL

FEATURES

High Gain at Low Current

Low Output Capacitance

Good hgg Match

Tight Vgg Tracking

Dielectrically Isolated Matched Pairs for
Differential Amplifiers.

e & o o

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

Emitter-Base Voltage (Notes 1and 2) ......... el TV
Collector-Collector Voltage ....... e 100V
Collector Current (Note 1) .............. R 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
ONE SIDE BOTH SIDES
Power Dissipation ............ 400 mW 750 mwW
Derate above 25°C ...... 23 mW/°C 4.3 mW/°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5117-2N5119

Dielectrically Isolated

Dual PNP Transistor

PIN
CONFIGURATION

TO-78

CHIP &l c

[
TOPOGRAPHY 501 € 8 O

_—EMITTER 2029 0029
ozto 0039 ™ 0039
Al TYP. 2 PLACES
{ | § [—sase 0030 003

0040 * 0040
EMIT'ER_/ \LCCLLECYOR TYP 2PLACES

BASE 0035 0034
0045 * 0044
TYP. 2 PLACES

ORDERING INFORMATION*
TO-78 WAFER DICE

2N5117 | 2N5117/W | 2N5117/D
2N5118 | 2N5118/W | 2N5118/D
2N5119 | 2N5119/W | 2N5119/D

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

2N5117 2N5119
PARAMETER 2N5118 UNIT TEST CONDITIONS
MIN MAX MIN MAX
100 300 50 Ic=10pA, VCE=5.0V
hrg DC Current Gain 100 50 Ic =500 uA, VCg =5.0V
[Ta=-s5c | 30 20 Ic=10pA, VcE =5.0 V
IcBO Collector Cutoff Current 0.1 0.1 nA IE=0,Vgp=30V
[Ta = 150°C 0.1 0.1 A

IEBO Emitter Cutoff Current 0.1 0.1 nA Ic=0,VEg=5.0V

|C1—Cz Collector-Collector Leakage 5.0 50 . pA Vee =100V

GBW Current Gain Bandwith Product 100 100 MHz Ic =500 uA, VCg =10V

Cob Output Capacitance 0.8 038 Ig=0,Vcg=50V

Cte Emitter Transition Capacitance 1.0 1.0 pF Ic=0,VEg=05V

'Ccy-co Collector-Collector Capacitance 0.8 0.8 Vee =0

VCEO(sust) Collector-Emitter Sustaining Voltage 45 45 \2 Ic=10mA,Ig=0

NF Narrow Band Noise Figure 40 4.0 a8 'E;(‘:Al::gé‘:;_‘\:c'f =50V | f=1KHz Rg=10KY

BVceo Collector Base Breakdown Voltage 45 45 \ Ic=10pA, Ig=0

BVEBO Emitter Base Breakdown Voltage 7.0 7.0 \Z IE=10uA, Ic=0
MATCHING CHARACTERISTICS (25°C unless otherwise noted)

2N5117 2N5118 2N5119
PARAMETER MIN [ MAX [ MIN [MAX [ MIN [MAX UNIT TEST CONDITIONS
hegq/hre, DC Current Gain Ratio 0.9 1.0 Ic =10 pA to 500 uA, VCg =5V
(Note 3) 085] 1.0 |08 | 1.0 Ic=10 uA, VCE=5.0V
Base-Emitter Voltage 3.0 mV | Ic=10 uA 10 500 uA, Vgg =5V

VBE1~VBEp Differential 50 i —
'Bl"'BZ Base Current Differential 10.0 15 40 nA
AVBE|-VBE)Ar Baé:;::;gir?g::zg;'m 30 5.0 10 |uv/°c| 1c=10 uA, Voe =5.0 V TA = -55°C to +125°C
AligyB5)sr Baéﬁfi,:ﬁif%tfiiﬁ:i'um 03 05 10 [narc TA = -55°C to +125°C

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 10 yA.

3. Lower of two hgg readings is defined as hFgq-
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Dual Monolithic
N-Channel JFET

 BINTERSIL 2N5196-2N5199

ABSOLUTE MAXIMUM RATINGS

Ta = 25°C unless otherwise noted) PIN CHIP
( CONFIGURATION TOPOGRAPHY
_ Gate-Source or Gate-Drain Voltage (Note 1) ...... -50V TO-18 6037
| Gate Current (Note 1) ....oiiiiineneiiinnnns 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 )
. ONE SIDE BOTH SIDE $1—
Power Dissipation .............. 250 mW ... 500 mW 8
Derate above 25°C 26 mW/°C.. 43 mW/°C BE
D1f—‘
s, 22l 6 s, Gy
Gy Dy ALL BOND PADS ARE 4x 4 MIL.
ORDERING INFORMATION*
T0-71 WAFER DICE

2N5196 | 2N5196/W | 2N5196/D
2N5197 | 2N5197/W | 2N5197/D
2N5198 | 2N5198/W | 2N5198/D
2N5199 | 2N5199/W | 2N5199/D

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) "When ordering wateridice refer to Appendix B-23.

PARAMETER MIN MAX UNIT TEST CONDITIONS
1 Gate Reverse Current i PA Vgs=-30V,Vps=0
GSSR [Ta=150C 50 | oA s - 7Ds
BVGss Gate-Source Breakdown Voltage -50 Ig=-1uA,Vps=0
VGS(off) Gate-Source Cutoff Voltage -0.7 -4 Y] Vps=20V,Ip=1nA
VGs Gate-Source Voltage -0.2 -3.8
-15 A VpG =20V, Ip = 200 pA
I Gate Operating Current Fa=125°C = :A DG D u
IDsSs Saturation Drain Current (Note 2) 0.7 7 mA Vps=20V,VGgs =0
9fs Common-Source Forward Transconductance 1000 4000 Vps=20V,VGs=0
ofs ~ Common-Source Forward Transconductance 700 1600 h VpG =20V, Ip = 200 uA f= 1 KHz
m =
dos Common-Source Output Conductance 50 pumho Vps=20V,VGs =0
Jos Common-Source Output Conductance 4 . VpG =20V, Ip = 200 ygA
Ciss Common-Source Input Capacitance .
- pF f=1MHz
Crss Common-Source Reverse Transfer Capacitance 2
=100 Hz
F ise Fi - - g
N Spot Noise Figure . 0.5 dB Vps=20V,VGgs=0 Re = 10 M
&n Equivalent Input Noise Voltage 20 KoV f=1kHz
/Hz
2N5196 2N5197 2N5198 2N5199
PARAMETER ! UNIT TEST CONDITIONS
MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX |
- . ) Vpg=20V, °
la1-
llg1-1Gg2l Differential Gate Current 5 5 5 5 nA Ip = 200 4A 125°C
| | Saturation Drai t Rati
Dss1/1Dss? | Saturation Drain Current Ratio | o0 | 1 g5 | 1 [oe5 | 1 |o08s| 1 VDs =20+, VGs=0V
(Note 2) .
9fs1/ Ofs2 Transconductance Ratio ~ ’
(Note 2) 0.97 1 0.97 1 0.95 1 0.95 1 f=1kHz
IVGS1-VGs2l | Differential Gate-Source Voltage 5 5 10 15 mV
= = 95°
) ) 5 10 20 40 VDG=20V.| TA=25C
AIVGS1-Vgsal Gate-Source Differential Voltage v/ e Ip=200puA | Tg=125C
AT | Change with Temperature | 2 “ TA=-55°C
(Note 3) 5 10 0 40 Tg=25°C
190s1-90s2! Differential Output Conductance 1 1 1 1 umho f=1kHz

NOTES: 1. Per transistor. .
2. Pulse test required, pulsewidth = 300 us, duty cycle < 3%.

3. Measured at endpoints Ta and Tg.
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BINTERSIL = 2N5397, 2N5398

N-Channel JFET

FEATURES

® Gpg = 15 dB Minimum (Common Gate) at 450 MHz

* Low Noise PIN CHIP

e Low Capacitance CONFIGURATION TOPOGRAPHY
TO-72 5011

ABSOLUTE MAXIMUM RATINGS R

0100 0025 © 0032
0140

Drain-Gate Voltage ................c.ciiiui.n. -25V

(TA = 25°C unless otherwise noted) T %4.__0 0035, o0e2

Drain-Source Voltage ...................c.oo.... -25V
Continuous Forward Gate Current ............. -10 mA s 0035 00dos
Storage Temperature Range ........ .. -65°C to +200°C oo oo
Operating Temperature Range ........ -55°C to +150°C a ¢
Lead Temperature (Soldering, 10 sec.) ........ +300°C o s
Power Dissipation ................... ... 300 mW

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

ORDERING INFORMATION*

T0-72 WAFER DICE
2N5397 2N5397/W | 2N5397/D
2N5398 2N5398/W | 2N5398/D

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

"ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5397 2N5398
PARAMETER MIN MAX MIN MAX UNIT TEST CONDITIONS
_ -0.1 nA
IGSSR Gate Reverse Current ITA=+150°C _8} _8_1 A Vgs=-15V,Vpg=0 [_1560—
BVGss | Gate-Source Breakdown Voltage -25 -25 v Vps=0,lg=-1uA
VGS(off) | Gate-Source Cutoff Voltage -1.0 -6.0 | -1.0 -6.0 Vps=10V,Ip=1nA
IDSS Saturation Drain Current (Note 1) 10 30 5 40 mA Vps =10V, Vpg =0
VGs(f) Gate-Source Forward Voltage 1 1 v Vps=0,Ilg=1mA
Common-Source Forward 6000 | 10,000 Vps = 10V, Ip = 10 mA
9fs Transconductance (Note 1) 5500 | 10,000 amho Vps=10V,Vgs=0 £=1KHz
Common-Source Output 200 Vps =10V, Ip=10mA
Joss Conductance 400 Vpg=10V,Vgs =0
Cres Common-Source Reverse Transfer 1.2 Vps=10V,ip=10mA
Capacitance 1.3 oF Vps=10V,Vgg =0 £=1MHz
Ciss Common-Source Input Capacitance 5.0 VDG - 10V, lp= 10 mA
55 Vps=10V,Vgs=0
. Common-Source Input 2000 Vpg =10V, ip=10mA
giss Conductance ] 3000 VDG =10V, VGs=0
Common-Source Output 400 Vpg =10V, Ip=10mA
Yoss Conductance 500 | “mho Vps=10V,Vgs=0
Common-Source Forward 5500 9000 - Vpg=10V, Ip=10mA f = 450 MHz
9fs Transconductance (Note 1) 5000 | 10,000 Vps =10V, Vgs=0
Gps Common-Source Power Gain 15
(neutralized) _ dB | VDG=10V,Ip=10mA
NE C'ommon-Sour:?e, Spot Noise 35
Figure (neutralized)

Note 1: Pulse test duration = 2ms
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BINTERSIL

FEATURES

® Low rgs(on)
e Excellent Switching
e Low Cutoff Current

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

Gate-Source Voltage ..........cocvvvviieivinnnn. -25V
~Gate-Drain Voltage ...........cvvviiiininennnen. -25V
Gate Current .....cviiiiiiii e i 100mA
‘DrainCurrent .....cciiiiiiiiiiiiiiii e 400 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 ............c.coiiiiiiiiinn 300 mW
Derate above 25°C .........: T 23 mW/°C

ELECTRICAL CHARACTERISTICS (25°C unless

2N5432-2N5434
N-Channel JFET

.. 003 . 0035
s 0025 X o025

ORDERING INFORMATION*

TO-52 WAFER DICE
2N5432 | 2N5432/W | 2N5432/D
2N5433 | 2N5433/W | 2N5433/D
2N5434 | 2N5434/W | 2N5434/D

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-52 5018
ac D S

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

2N5432 2N5433 2N5434
RAMETER
PA MIN MAX | VIN VAX T WIN MAX UNIT TEST CONDITIONS
-200 -200 -200 PA _ _
. IGSsSR Gate Reverse Current [Ta = 150°C 7200 7200 200 A VGs=-15V,Vps=0
BVGss Gate Source Breakdown Voltage -25 -25 -25 \% Ig=-1uA,Vps=0
. 200 200 200 pA
| = =-
D(off) Drain Cutoff Current [Ta=150°C 500 200 200 A Vps=5V,Vgs=-10V
Vngoff) Gate-Source Cutoff Voltage -4 -10 -3 -9 -1 -4 \ Vps=5V,Ip=3nA
Saturation Drain Current
IDss (Note 1) - 150 100 30 mA | Vps=15V,VGgs=0
rDS(on) Static Drain-Source ON Resistance 2 5 7 10 ohm _ _
VDS(on) Drain-Source ON Voltage 50. 70 100 mV VGs=0.1p=10mA
rds(on) Drain-Source ON Resistance 5 7 10 ohm Vgs=0,ip=0 f=1kHz
Ciss Common-Source Input Capacitance 30 30 30
Common-Source Reverse Transfer pF Vps=0,Vgs=-10V f=1MHz
Crss ; 15, 15 15
Capacitance
td Turn-ON Delay Time 4 4 4 Vpp=15V,
ty Rise Time 1 1 1 ns VGS(on) = 0.
toff Turn-OFF Delay Time 6 6 6 VGs(off) = =12V,
tf Fall Time ) 30 30 30 ID(on) = 10 MA
NOTE: 1. Pulse test required, pulsewidth 300 us, duty cycle < 3%.
. VDD
_VbD-VDs(on)
RL=""50N)
Vin VouT INPUT PULSE SAMPLING SCOPE

1459 (2N5432)
RL= 1430 (2N5433)
14092 (2N5434)

RISE TIME 0.25 ns
FALL TIME 0.75
PULSE WIDTH 200 ns
PULSE RATE 550 pps

RISE TIME 0.4 ns
INPUT RESISTANCE 10 M
INPUT CAPACITANCE 1.5 pF
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BINTERSIL

FEATURES

Low Offset Voltage

Low Drift

Low Capacitance

Low Output Conductance

GENERAL DESCRIPTION

Matched FET pairs for differential amplifiers. This family
of general 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) ...... ..o, -50V
Gate Current (Note 1) ...t 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

ONE SIDE BOTH SIDES
Power Dissipation ............ 250 mW . 500 mW
Derate above 25°C...... .29 mW/°C .. 43 mW/°C

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless o

2N5452-2N5454
Dual Monolithic
N-Channel JFET

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-71 6037
- ——- 023 —— ——»]
G2
S1-- _ ;2—[
’> 017
Dy -
s, "2l 6,

G, o,

ALL BOND PADS ARE 4 x 4 MIL.

ORDERING INFORMATION*

TO-M WAFER DICE

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

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

P 2N5452 2N5453 2N5454
PARAMETER Ry MIN MAX | MIN MAX | MIN MAX UNITS TEST CONDITIONS
-100 -100 -100 pA ~ _
IGSSR Gate Reverse CurrentrrA =750°C 200 200 —00 — VGs=-30V, Vps =0
Gate-Source Breakdown
BVGSsS Voltage -50 -50 -50 Vps=0,Ig=-1uA
VGS(off) Gate-Source Cutoff.Voltage -1 -45 -1 -45 -1 -45 Y Vps=20V,Ip=1nA
VGS Gate-Source Voltage -0.2 -42 -0.2 -42 -0.2 42 VDS =20V, Ip =50 uA
| _VGsif) Gate-Source Forward Voltage 2 2 2 Vps=0,Ig=1mA
IDsSS Saturation Drain Current 0.5 5.0 0.5 5.0 0.5 5.0 mA Vps=20V,VGs=0
Common-Source Forward 1000 | 3000 | 1000 | 3000 [ 1000 | 3000 f=1kHz
afs Transconductance 1000 1000 1000 Vps=20V,Vgs=0 f =100 MHz
umho
a Common-Source Output 3.0 3.0 3.0 £=1KHz
08 Conductance 1.0 1.0 1.0 Vps =20V, Ip =200 uA
Ciss g:;;zf;f:“’“ Input 40 40 40
Common-Source Reverse Vps=20V.VGs =0
Crss : 1.2 1.2 12 pF f=1MHz
Transfer Capacitance
Cdgo Drain-Gate Capacitance 1.5 1.5 1.5 Vpg=10V,Ig=0
- Equivalent Short Circuit nV
= = f= H
en Input Noise Voltage 20 20 20 VHz Vbs=20V.Vgs=0 T kHz
Common-Source Spot Vps=20V,Vgs=0 -
NF Noise Figure 05 05 05 dB RG = 10 M2 f=100 Hz
1DSS1/!1DSS2 Drain Saturation Current Ratio 0.95 1.0 0.95 1.0 | 095 1.0 Vps=20V,Vgs=0
Differential Gate-Source
IVGs1-VaGs2! Voltage 5.0 10.0 15.0 mv
Gate-Source Voltage o o
’ . 04 0.8 20 T=25°Cto -55°C
AV -V f i
IVGs1-VGs2! Differential Change with 05 10 25 VDS =20V, Ip=200uA | T= 26°C t0 +125°C
Temperature
Ofs1/9fs2 Transconductance Ratio 0.97 1.0 0.97 1.0 0.95 ; 10
“Differential Output
- = H.
I90s1-gos2! Conductance 0.25 0.25 0.25 | umhos 1 kHz

NOTE: 1. Per transistor.
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ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C uniess otherwise noted)
Drain-Gate Voltage. ..............civiiiinnnn..
Drain-Source Voltage ..............ccoiviiuenn..
Continuous Forward Gate Current

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

25V
25V

. 10 mA
-65°C to +200°C
-55°C to +150°C

Lead Temperature (Soldering, 10 sec.) ........ +300°C
Power Dissipation ......... P 300 mW
Derate above 25°C .................. 1.7 mW/°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5457-2N5459
N-Channel JFET

CONFIGURATION
TO-92

D s G

CHIP TOPOGRAPHY
5010*

D(2)

0013
/ /—m FULLR

St

/
=
EE

0046
0050 NOTE SUBSTRATE
on IS GATE
*DICE WITH 4 MIL BONDING PADS
AVAILABLE. CONSULT FACTORY
FOR DETALILS.
ORDERING INFORMATION*
T0-92 WAFER DICE
2N5457 2N5457/W | 2N5457/D
2N5458 2N5458/W | 2N5458/D
2N5459 2N5459/W - | 2N5459/D

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

PARAMETER MIN TYP MAX | UNITS TEST CONDITIONS
BVGss Gate-Source Breakdown Voltage - -25 -60 \'; Ig=-10uA,Vps =0
-1.0 Vgs=-15V,Vps=0
IGss Gate Reverse Current .05 =200 nA VGs = <15V, Vps =0, Ta = 100°C
2N5457 | -0.5 -6.0
VGS(off) | Gate-Source Cutoff Voltage 2N5458 | -1.0 -70 \Y Vps=15V,Iip=10nA
2N5459 | -2.0 -8.0
2N5457 25 Vps =15V, Ip = 100 uA
VGs Gate-Source Voltage 2N5458 3.5 \Y Vps=15V,Ip = 200 uA
. ) 2N5459 4.5 Vps = 15V, Ip = 400 pA
. 2N5457 1.0 3.0 5.0
IDSS (Z:em'ﬁf‘e'vmage Drain 2N5458 | 2.0 | 60 | 9.0 mA VDs =15V, VGs =0,
urre 2N5459 | 40 | 90 | 16
2N5457 | 1000 | 3000 | 5000 . :
lys! Forward Transfer Admittance 2N5458 | 1500 | 4000 5500 umho Vps=15V,Vgs=0,f=1kHz
2N5459 | 2000 | 4500 | 6000
lYos! Output Admittance 10 50 umho Vps=15V,Vgs =0, f=1kHz
Ciss Input Capacitance 45 7.0 pF Vps=15V,Vgs=0,f=1MHz
Crss Reverse Transfer Capacitance 1.5 3.0 pF Vps=15V,VGs=0,f=1MHz
o Fi \ Vps=15V,Vgs=0,Rg =1 MHz
NF Noise Figure 3.0 dB BW =1 Hz, f = 1 KHz

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

ABSOLUTE MAXIMUM RATINGS
(TA = 25° C unless otherwise noted)
Drain-Gate or Source-Gate Voltage
2N5460 - 2N5462
2N5463 - 2N5465
Gate Current
Storage Temperature Range
Operating Temperature Range
‘Lead Temperature (Soldering, 10 sec.)
Power Dissipation
Derate above 25°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5460-2N5465
P-Channel JFET

PIN
CONFIGURATION
TO-92
.............. 40V
.............. 60V s o @
........... 10 mA
.. -65°C to +200°C CHIP
.. -55°C to +150°C TOPOGRAPHY
.......... +300°C ? oz X oz 5503
.......... 310 mwW )
....... 2.8 mW/°C T g w0 0035
o130 S 0025 X 0025
0170 g//
. ouo__-.l NOTE- SUBSTRATE
0180 IS GATE
ORDERING INFORMATION*
TO-92 WAFER DICE
2N5460 | 2N5460/W | 2N5460/D
2N5461 | 2N5461/W | 2N5461/D
2N5462 | 2N5462/W | 2N5462/D
2N5463 | 2N5463/W | 2N5463/D
2N5464 | 2N5464/W | 2N5464/D
2N5465 | 2N5465/W 2N5465/D

L

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

PARAMETER MIN TYP MAX | UNITS TEST CONDITIONS
2N5460, 2N5461, 2N5462 40
BVGss Gate-Source Breakdown Voltage 2N5463. 2N5464. 2N5465 ) A\ IG = 10 uAdc, Vps =0
2N5460, 2N5463 0.75 6.0
VGS(off) Gate-Source Cutoff Voltage 2N5461, 2N5464 1.0 7.5 \ Vps = 15 Vdc, Ip = 1.0 uAdc
2N5462, 2N5465 1.8 9.0
2N5460, 2N5461, 2N5462 5.0 Vps =0 Vgs = 20V
ossh Gate Reverse Current 2N5463, 2N5464, 2N5465 50 ] ™ oS Ves=30v
rTA — 1007 c | 2N5460. 2N5461, 2N5462 1.0 N VGs =20V
2N5463, 2N5464, 2N5465 1.0 s Vgs =307
2N5460, 2N5463 -1.0 -5.0
Ipss Zero-Gate Voltage Drain Current | 2N5461, 2N5464 -2.0 -9.0 mA
2N5462, 2N5465 -4.0 -16 Vps=-18V | VGs=0
2N5460, 2N5462 0.5 4.0 Ip =0.1 mA
VGs Gate-Source Voltage 2N5461, 2N5464 0.8 4.5 \Y Ip=-0.2mA
2N5462, 2N5465 1.5 6.0 Ip =-0.4 mA
2N5460, 2N5463 1000 4000
O Forward Transadmittance 2N5461, 2N5464 1500 5000 | umho
3 i 2N5462, 2N5465 2000 6000 Vps =-15V £=1.0 kHz
os Output Admittance 75 umho Vas =0V
Ciss Input Capacitance 5.0 7 pF GS i
Crss Reverse Transfer Capacitance 1.0 2.0 pF
NF Common-Source Noise Figure 1.0 25 dB =100 Hz
BW =1.0 Hz
—- Equivalent Short-Circuit Input nv/ =
én Noise Voltage 60 s VAz Rg=1.0Ma
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BINTERSIL

FEATURES

® Up to 400 MHz Operation
¢ Economy Packaging

® Cyss<1.0pF

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

‘Drain-Gate Voltage ...... RPN 25V
Source Gate Voltage ............cocivieinnnenennn 25V
Drain Current .........co.vvvieninrinanennnnnnns 30 mA
Forward Gate Current ................coveun.n. 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 Dissipation ............ccoiiiiiiiin.. 310 mW

Derate above 25°C .................. 2.8 mW/°C

2N5484-2N5486
N-Channel JFET

PIN
CONFIGURATION
TO-92
0o 8 G
CHIP
TOPOGRAPHY
P 5000
05 FULL A \
T )

! D035 0935
: \ - TR x o
012 —-L
H o | st r
_l 062 |.._ ¥
66 NOTE SUBSTHATE

t4
18 GATE

ORDERING INFORMATION*

TO-92 WAFER DICE

2N5484 | 2N5484/W | 2N5484/D
2N5485 | 2N5485/W | 2N5485/D
2N5486 | 2N5486/W | 2N5486/D

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

ELECT RICAL CHARACTERISTICS (25°C uniess otherwise noted)

2N5484 2N5485 2N5486
PARAMETER MIN MAX | MIN MAX | WMIN MAX UNITS TEST CONDITIONS
IGSSR | Gate Reverse Current 1.0 1.0 10 nA VGs=-20V,Vpg =0
[Ta = 100°C -200 -200 -200 :
BVGsS Gate-Source Breakdown Voltage | -25 -25 -25 v IG=-1uA,Vps=0
VGS(off) | Gate-Source Cutoff Voltage -0.3 -30 | -05 -4.0 -2.0 -6.0 Vps =15V, ip=10nA
TDSS Saturation Drain Current 10 50 | 4.0 10 80 20 mA VDS = 15 V, VGs = 0 (Note 1)
gfs $°"""°" “Source Forward 3000 | 6000 | 3500 | 7000 | 4000 | 8000 '
T
f=1kH
Common-Source Output 50 60 75 ?
fos Conductance
Re Common-Source Forward 2500 f =100 MHz
yts) Transconductance 3000 3500 mhos f =400 MHz
Re Common-Source Output 75 M f =100 MHz
Yos) | conductance 100 100 Vps =15V, Vgs =0 = 400 MHz
Re(v: Common-Source Input 100 f =100 MHz
tis) | conductance 1000 1000 = 400 MHz
y Common-Source Input
Ciss Capacitance 5.0 5.0 5.0
» Common-Source Reverse
- f=1MH
Crss Transfer Capacitance 1.0 1.0 1.0 pF z
Common-Source Output
Coss Capacitance 20 20 20
25 25 25 Vps =15V, VGs =0, Rg = 1 MQ f=1kHz
i i 3.0 Vps=15V,Ip=1mA, Rg = 1kQ
NF Noise Figure ) va) VDS- 5V ID-4 A RG=1 prey f= 100 MHz
40 40 . ps=15¥.p=*mA. "G ¥= 400 MHz
16 25 Vps=15V,Ip=1mA £ = 100 MH2
Gps Common-Source Power Gain 18 30 18 30 - -
10 | 20 | 10 | 20 VDs =15V, Ip=4mA f = 400 MHz

NOTE: Pulse test required. Pulse width = 300us, duty cycle < 3%.
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FEATURES

Tight Temperature Tracking
Tight Matching

High Common Mode Rejection
Low Noise

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise specified)
Gate-Source or Gate-Drain Voltage
Gate Current (Note 1)
Storage Temperature Range
Operating Temperature Range

ettt 50 MA

Lead Temperature (Soldering, 10 sec.) ........ +300°C
ONE SIDE BOTH SIDES
Power Dissipation .......... 250 mW 500 mW
Derate above 25°C .... 3.8 mW/°C , ., 7.7 mW/°C

NOTE: Per transistor.
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2N5515-2N5524
Monolithic Dual
N-Channel

JFET

PIN
CONFIGURATION
TO-71
D,
s, 2V G2
? Gy 0, S
CHIP
TOPOGRAPHY
(2N5515-19) (2N5520-24)
6037 6019
Dy
o023y \{.— 039 -—f
| Gz G‘ﬂ; \ 5, 005, .0080
o - o L $1 0025 *.007
s HRL- 0a] \.: ! TvP. 2 PLACES
B ‘ UL 025 |} ﬁ .0037 0037
y ! — Gz 0027 0027
o e, | e
i — y) . S p, 0035 .0035
Gy 20025 * .0025

TYP. 2PLACES

ALL BOND PADS ARE 4 x 4 MIL.

ORDERING INFORMATION*

T0.72 WAFER DICE
2N5515 | 2N5515/W | 2N5515/D
2N5516 | 2N5516/W | 2N5516/D
2N5517 | 2N5517/W | 2N5517/D
2N5518 | 2N5518/W | 2N5518/D
2N5519 | 2N5519/W | 2N5519/D
2N5520

2N5521

2N5522

2N5523

2N5524

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




2N5515 thru 2N5524

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

INTERSIL

1. Pulse duration of 28 ms used during test.
2. CMRR = 20 Log1pAVpp/AIVGse - VGs2!, (AVpp = 10V)

1-48

PARAMETER MIN MAX | UNITS TEST CONDITIONS
-250 pA _ _
IGssR Gate Reverse Current [TA=150°C 250 | A VGs=-30V,Vps=0
BVGss | Gate-Source Breakdown Voltage -40 v Ig=-1uA,Vps=0
Vp Gate-Source Pinch-Off Voltage -0.7 -4 Vps=20V,Ip=1nA
IDSS Drain Current at Zero Gate Voltage (Note 1) 0.5 7.5 mA :
ot Common-Source Forward Transconductance 1000 4000
{Note 1) umho f=1kHz
Joss Common-Source Output Conductance 10 Vps=20V,Vgs=0
Common-Source Reverse Transfer
Crss Capaci 5
apacitance pF f=1MHz
Ciss Common-Source Input Capacitance 25
2N5515-19 30
f=10 Hz
g Equivalent Input Noise Voltage |2no020-24 15 |nVivHz
n quivaent Tnput o % |2Ns515-24 10 f=1kHz
-100 pA
| Gate Current 5
G [TA=125 C -100 nA VDG =20V, Ip = 200uA
VGs Gate Source Voltage -0.2 -3.8 \
ofs Common-Source Forward Transconductance 500 | 1000 | umho f=1 kHz
(Note 1)
doss Common-Source Output Conductance 1 umho
MATCHING CHARACTERISTICS (25°C unless otherwise noted)
2N5515,20 2N5516,21 2N5517,22 2N5518,23 2N5519,24
PARAMETER MIN | MAX | MIN | MAX | MiN | MAX | MiN | MAX [min | Max | N7 TEST CONDITIONS
1pss1 Drain Current Ratio at 0.95 1 0.95 1 0.95 1 0.95 1 0.90 1 Vps=20V,Vgs=0
1DSS2 Zero Gate Voltage (Note 1)
Differential Gate Current - -
lig1 - Ig2l (+125°0) 10 10 10 10 10 nA | Vpg=20V,Ip=200uA
9fs1 Transconductance Ratio 0.97 1 0.97 1 0.95 1 0.95 1 0.90 1 VpG =20V, Ip =200 pA
9fs2 (Note 1) f=1KHz
I90ss1 - Goss2l gg:z‘:;::'c?“"’"‘ 0.1 0.1 0.1 01 01 | umho | YOG ;:g V.lp =200kA
ifferential X
IVGs1 -VGs2! 3;, ‘Z':e"""" Gate-Source 5 5 10 15 15 | mv | vpg=20V,ip=200uA
_ Gate-Source Voltage Differ-
A_..___._._'VGS‘AT VGS2l | ential Drift (Tp = -55°C to 5 10 20 a0 80 | uV/°C| VDG=20V,Ip=200uA
+125°C)
CMRR :‘;’t"';":’;\‘lo“::d;) Rejection 100 100 90 d8 |[Vpp=10t020V, Ip = 200uA
NOTES:



NINNEIRS 2N5638-2N5640
I]mml-' N-Channel JFET

FEATURES PIN CHIP
CONFIGURATION TOPOGRAPHY
o Economy Packaging
* Fast Switching T0-92 5001
e Low Drain-Source ‘ON’ Resistance s o maows — o o e ‘
T

[ lag

ABSOLUTE MAXIMUM RATINGS o an

(Ta = 25°C unless otherwise specified)

Drain-Source Voltage . Ny ones | 0036
Drain-Gate Voltage .............c.oevierienannnn. - o et
Source-Gate Voltage e s l‘_ o _‘l
Forward Gate Current ................cceet. 10 mA
Storage Temperature Range .......... -65°C to +200°C
Operating Temperature Range ........ -55°C to +150°C ORDERING INFORMATION*
Lead Temperature (Soldering, 10 sec.) ........ +300°C
Power DisSIpation ........................... 310 mW 10-92 | WAFER DICE
Derate above 25°C .................. 2.8 mW/°C 2N5638 | 2N5638/W | 2N5638/D

2N5639 | 2N5639/W | 2N5638/D
2N5640 | 2N5640/W | 2N5640/D

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5638 2N5639 2N5640
PARAMETER TEST CONDITIONS
MIN MAX | MIN MAX | MIN MAX UNIT ESTC o
BVGss Gate Reverse Breakdown Voltage -30 -30 -30 \ Ig=-10uA, Vps =0
-1.0 =1.0 -1.0 nA

| = =
GSSR Gate Reverse Current [Ta= 100°C =) =0 ) A Vgs=-15V,Vps =0

. 1.0 1.0 70 | nA | Vps=15V, Vgs = -12 V (2N5638)
'D(off) | Drain Cutoff Current rmr—gpep 10 70 T0 | #A | Vgs=- -8V (2N5639), Vs = -6 V (2N5640)
Ipss Saturation Drain Current 50 25 5.0 mA Vps =20V, Vgs =0 (Note 1)

- VGs = 0, Ip = 12 mA (2N5638),
VDS(on) | Drain-Source ON Voltage 05 05 05 \ ID = 6 mA (2N5639), Ip = 3 mA (2N5640)
DS (on) Static Drain-Source ON Resistance 30 60 100 Q Ip=1mA,Vgs =0
"ds(on) Drain-Source ON Resistance 30 60 100 VGs=0,Ip=0 f=1kHz
Ciss g:g;’;f;f:me Input 10 10 10

pF VGgs=-12V,Vps=0 f=1MHz
Crss gom@on-Source Reverse Transfer 40 2.0 40
td{on) Turn-On Delay Time 4.0 6.0 8.0 Vpp=10V 1D(on) = 12 MA (2N5638
[ Rise Time 50 8.0 10 VGSlon) =0 ID(on) = 6 MA (2N5639)
tg Turn-OFF Delay Time 5.0 10 15 " | VGS(off)=-10V  Ip(on) = 3 mA (2N5640)
tf Fall Time 10 20 30 RG =500
NOTE: 1. Pulse test; PW < 300us, duty cycle < 3.0%.
Voo

=10VDC 0.1 uF

V
RL = —I’;—D -(rps(on) +50)

INPUT TO 50 OHM SCOPE B

(SCOPE A) 10% VGsion)
0% f--eonu VGs(oth
e - .J»— td(on)
N {' —l
td(otf) 90% 4
ouTPUT 0%

(SCOPE B)

—O TO 50 OHM SCOPE A

AA

00 = SCOPE
TEKTRONIX 567A
OR EQUIVALENT
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DINTERSIL 2N5902-2N5909

Monolithic Dual
N-Channel JFET |

PIN CHIP
CONFIGURATION TOPOGRAPHY
FEATURES TO-99 6015
i e Tight Tracking
¢ Good Matching ous. | SOLATED EROM
1 ) oL ﬂ\ 0135 SUBSTRATE
ABSOLUTE MAXIMUM RATINGS \@-_E——}gz— T
(Ta = 25°C unless otherwise specified) __L_@ T o
Gate-Drain or Gate-Source 2e @_’mm |
Voltage (NOte 1) ...evvreivruneeerinnaeeennnn -40V _?L_Er-ﬂj_ﬂi’_ ]
Gate Current (Note 1) .......... i 10 mA ol o I
Storage Temperature Range .......... -65°C to +200°C > 2
Operating Temperature Range ...... .. -55°C to +150°C G o &
.Lead Temperature (Soldering, 10 sec.) ........ +300°C
- ONE SIDE  BOTH SIDES ORDERING INFORMATION*
Power Dissipation ............. 367 mW 500 mW
Derate above 25°C ....... 3 mw/°C 4 mW/°C TO-99 | WAFER DICE TO-99 | WAFER DICE
2N5902| 2N5902/W | 2N5902/D| |2N5906| 2N5906/W | 2N5906/D
2N5903|2N5903/W| 2N5903/D| |2N5907| 2N5907/W| 2N5907/D
2N5904| 2N5904/W| 2N5904/D| [2N5908| 2N5908/W| 2N5908/D
2N5905| 2N5905/W| 2N5905/D| |2N5909| 2N5905/W| 2N5909/0

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

2N5902-5 2N5906-9
PARAMETER MIN MAX T WIN MAX UNIT TEST CONDITIONS
IGSSR | Gate Reverse Current =5 =2 1 PA | ygg=-20V,Vps=0
ate Reverse Curre [Tasi5C 10 5 A GS - VDS
BVGss Gate-Source Breakdown Voltage -40 -40 Ig=-1upA, Vps=0
VGS(off) | Gate-Source Cutoff Voltage -06 |- -45 -0.6 -4.5 \ Vps=10V,Ip=1nA
VGs Gate Source Voltage . -4 -4
. -3 -1 pA _ _
IG Gate Operating Current [TA=T5T 3 = A Vpg =10V, Ip =30 A
IDSs Saturation Drain Current 30 500 30 500 MA
gfs Common-Source Forward 70 250 70 250
Transconductance mho £=1KHz
dos Common-Source Output Conductance 5 ) M Vps=10V,VGgs=0
Ciss Common-Source Input Capacitance . 3 3 oF f=1MHz
¢ Common-Source Reverse Transfer 15 | 15
rss Capacitance ) i
ats Common-Source Forward 50 150 50 150
Transconductance mho | Vpe =10V, 1p = 30 sA
dos Common-Source Output Conductance 1 s | be*® 'D " £=1KHz
- Equivalent Short Circuit Input 0.2 0.1 uV
n . B .
Noise Voltage :7Hz Vpg =10V, Vgs =0 _
NF Spot Noise Fi 3 E 1 dB : =100 Hz
PO olse Figure RG =10 MQ
2N5902-6 2N5903-7 2N5904-8 2N5905-9
PARAMETER MIN MAX | MIN MAX |MIN MAX | MIN  MAX UNIT TEST CONDITIONS
. rarenti 20 2.0 20 20 | :’DS;OmAV' 2N5902-5
G1-1G2| Differential Gate Current 02 0.2 02 0.2 D uo + [2N5906.9
TA =125°C
'Dss1 . . )
W Saturation Drain Current Ratio 0.95 1 0.95 1 0.95 1 0.95 1 Vps=10V,Vgs=0
st Transconductance Ratio Joo7 1 o097 1 |oes 1 |09 1 f=1KHz
9fs2
‘ IVGs1-VGgs2! | Differential Gate-Source Voltage 5 5 10 15 mV
=1 TA=25C
AlVas1-Vasal ‘Gate-Source Voltage. Differential 5 10 20 40 YD=G30 OAV' TA= 1225°C
——LSAT& Drift (Measured at end points - uvrel P K Ti e
Taand Tg) . 5 10 20 40 Tg = 25°C
190s1-90s2! Differential Output Conductance . 0.2 0.2 0.2 0.2 umho f=1kHz

NOTE 1: Per transistor.
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| | 2N5911,2N5912
SIINMERS] B IT5911, IT5912
o Monolithic Dual
N-Channel JFET

* Tight Tracking

® Low Insertion Loss
e Good Matching PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-99 TO-71 6022

lo . w220 _ ]

0260 , 9

ABSOLUTE MAXIMUM RATINGS s o
(Ta = 25°C unless otherwise noted) g% 027 _u, %037 0037
Gate-Drain or Gate Source Voltage .............. -25V i ? R
Gate CUITENt ...ttt 50 mA T N5y 00370037
Storage Temperature Range .......... -65°C to +200°C e ;ffiz:s;
Operating Temperature Range ........ -55°C to +150°C
Lead Temperature (Soldering, 10 sec.) ........ +300°C |

T0-71 T0-99 ¢ s,| P2 G2 s, %2 6,

G o, S "6 o

ONE SIDE BOTH SIDES ONE SIDE BOTH SIDES S,
Power Dissipation 300 mW 500 mW 300 mW 500 mW
17 29 3.0 4.0

Derate above 25°C mw/°C mW/°C  mW/°C  mW/°C ORDERING INFORMATION*
TO-71 70-99 WAFER DICE
1T5911 2N5911 2N5911/W 2N5911/D
IT5912 2N5912 2N5912/W | 2N5912/D

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

PARAMETER MIN MAX | UNIT TEST CONDITIONS
-100 pA _ Ve =
lgssr Gate Reverse Current [ Ta=180C 350 A VGgs=-15V,Vps=0
BVGss Gate Reverse Breakdown Voltage -25 IG=-1pA,Vps=0
VGS(off)| Gate-Source Cutoff Voltage -1 -5 \ Vps=10V,Ip=1nA
VGs Gate-Source Voltage 0.3 —4
) 100 | pA | VpGg=10V,Ip=5mA
Ie} Gate Operating Current [Ta=i25C =0 oA
Saturation Drain Current (Pulsewidth 300 us, _ _
Ipss duty cycle < 3%) 7 40 mA Vps=10V,VGgs=0V
gfs Common-Source Forward Transconductance 5000 | 10,000 f=1kHz
Ofs Common-Source Forward Transconductance 5000 | 10,000 mho f=100 MHz
dos Common-Source Output Conductance 100 H =1 kHz
doss Common-Source Output Conductance 150 f =100 MHz
Ciss Common-Source Input Capacitance 5 F VpG=10V,Ip=5mA £=1MHz
Crss Common-Source Reverse Transfer Capacitance 1.2 P
- . o R nV _
€n Equivalent Short Circuit Input Noise Voltage 20 "y f=10 kHz
. . f=10 kHz
NF Spot Noise Figure 1 dB Rg = 100KQ
IT, 2N5911 | IT, 2N5912
PARAMETER MIN TMAX T MIN TMAX UNIT TEST CONDITIONS
llg1-1G2l Differential Gate Current 20 20 [ nA | Vpg=10V,Ip=5mA [ 125°C
IDSS1 T . i Vps=10V,Vgs=0
Tbss2 Saturation Drain Current Ratio 0.95 1 |0.95 1 (Pulsewidth 300 s, duty cycle < 3%)
IVGS1-VGs2l | Differential Gate-Source Voltage 10 15 mV
. . Ta= 25°C
AIVGS1-VGs?! Ga.te-Source Voltage leferentnal 20 40 3 Tg = 125°C
At Drift (Measured at end points, uv/°c VDG =10V, Ip=5mA Ta=-55°C
Taand Tg) 20 40 Tg = 25°C
9fs1 . . :
-g—f—z- Transconductance Ratio .| 0.95 1 10.95 1 f=1kHz
s ,
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BINTERSIL

FEATURES
@ Ultra Low Noise
¢ High CMRR
¢ Low Offset
¢ Tight Tracking

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

Gate-Source or Gate-Drain Voltage (Note 1) ...... -50V
Gate-Gate Voltage .............coviiiiiiiiinn., +50V
Gate Current (Note 1) .............cooininn.. 50 mA

Storage Temperature Range .
Operating Temperature Range

-65°C to +200°C °

-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 .. 3.8 mw/°C 7.7 mW/°C

2N6483-2N6485

 Monolithic Low Noise Dual

N-Channel JFET

CHIP

PIN
CONFIGURATION TOPOGRAPHY
TO-71 6019
0y
G,;__“{.ii - 09 ]
EBK 51 %0 * %o
\.\-—— l’ TYP 2 PLACES
- =2
e — TYP 2 PLACES
L. v 0, 0035, 0035
S 0025 * 0025
2 TYP 2 PLACES
D.
Sz 2| G,
Gy Dy, $

ORDERING INFORMATION*

TO-71 WAFER DICE
2N6483 | 2N6483/W | 2N6483/D
2N6484 | 2N6484/W | 2N6484/D
2N6485 | 2N6485/W | 2N6485/D

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

SYMBOL PARAMETER MIN. MAX. UNIT TEST CONDITIONS
200 pA Vgg = -30V, Vv -0,
lgss Gate Reverse Current 300 vy GS bs
] Ta = 150°C "
BVgss Gate-Source Breakdown Voltage 50 Ig= TuA Vpg=0
\
Vp Gate Source Pinch-Off Voltage 07 -4.0 Vps <20 V. lp = 1nA
Ipss - Drain Current at Zero Gate Voltage (Note 2) 05 75 mA Vps =20V.Vgg =0
9fs Common-Source Forward Transcond(u,z\:ltanceg) 1000 4000
: ot umho | V=20V, Vg0, 1= 1 KHz
9oss Common-Source Output Conductance 10
ciss Common Sou}ce Input Capacitance 20
- - pF Vps=20V. Vs =0, f= 1 MHz
Crss Common-Source Reverse Transfer Capacitance 35 .
1 A - =
G Gate Current ‘00 nA Vgp - 20V, Ip = 200 kA,
Ta = 150°C 00 n
VGS Gate-Source Voltage 0.2 38 \ Vpg = 20V, Ip - 200 A
9 Common-Source Forward Transconductance 500 1500 Vpg =20V, Ip = 200 4A, f = 1 KHz
umho
9os Common-Source Output Conductance 1 Vpg = 20V, Ip= 200 uA
o . 10 Vpg =20V, 1p =200 kA, f = 10 Hz
[ Equivalent Input N Volt, nVA/AZ Ds 0
n Auivalent Tnput Totse Voltage 5 ' Vps = 20V, I = 200 A, T~ TKHz
NOTES: 1. Per transistor.
2. Pulse test required; pulse width =2 ms. 1-52 ) '



2N6483 - 2N6485 EBINTERSIIL

MATCHING CHARACTERISTICS (@ 25°C unless otherwise noted)

PARAMETER 2N6483 2N6484 2N6485
SYMBOL E MIN. MAX. MIN. MAX. MIN. MAX. UNIT CONDITIONS
'pss1 Drain Current Ratio at Zero | ¢ o . 095 . 0.95 . Vps =20V, Vg =0
Ipss2 Gate Voltage ’ . . (Note 2)

-Differential Gate Current . = -
Ig1-1g2! 10 10 10 nA VDG_ZOY"D_ZOO“A

Ta=+125°C
TR _ VoG = 20 V, I = 200 A,
69_52 Transconductance Ratio 097 1 097 1 0.95 1 f= 1 KHz (Note 2)
f : \2 =20V, ip=200uA,

Differential Output DG D
19051 ~ 9052/ Conductance 01 01 0.1 sumho f=1KHz
IVgs1- Vasa! Differential Gate-Source 5 10 15 mV [Vpg =20V, Ip = 200 uA

Voltage
L

AIVGgst - Vs ! | Gate-Source Voltage Differen-
T AT |tial Drift 5 10 25 uV/°C |Vpg =20V, Ip = 200 uA

Ta = -55°C to +125°C

Vpp=10t020V,

Common Mode Rejection i
CMRR 100 100 %0 98 115 =200 uA (Note 3)

Ratio

NOTES: 1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
2. Pulse duration of 2 ms used during test.
3. CMRR = 20Log")AVDD/AlVG51 - VGSZ" (AVDD =10 V), not included in JEDEC registration

TYPICAL OPERATING CHARACTERISTICS

€, vs. FREQUENCY €, vs. FREQUENCY
- il WEsiisas
Ip = 200 uA 3 Vps=20V'
. | < ‘
I ] >
5 JT_ L s Lt _
=
& I |L1p = 100 A
10 [ Vpg=15V &2V ol L 4 .
K4~ 0s” P Va2 L A Ip=200uA -}
Vps=20V §\~ ° o
el = Ip = 400 4A
~ o
~ ™ > — | |
Vps=25V SeSS e M1 =
, 1 ]
|
‘!
1 l t -
10 100 1K 10K 100K 10 100 1K 10K 100K
frequency (Hz) . frequency (Hz)
GATE CURRENT vs. Vpg TYPICAL CAPACITANCE vs. Vpg
100 15
80 14 !
7 13
© . PRETY Cips T
_ a0 / R —
< -
e % / I S w0 ’
o — 2 9
= . o
-} 8 Ip = 200 pA +—
10 — f
v 7 7
8.0 A1
6.0 Z 7 6
5
40 /1 \ass
P 4
/7 3~ S Cres T
20 =-lp =400 2
’ 1
‘Ip = 200 A l
10 - [}
[ 5 10 15 20 2% 30 0 2 4 6 810121416 18 20 22 24 26 28 30
.
Vpg V) Vps (V)
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AINTERSIL IMFe485

Monolithic Low Noise Dual
N-Channel JFET

FEATURES ’ GENERAL DESCRIPTION

o Ultra Low Noise This N-Channel Junction FET is characterized for ultra
¢ High CMRR low noise applications requiring tightly controlled and speci-
o Low Offset : ’ fied noise parameters at 10 Hz and 1000 Hz. Tight match-
o Tight Tracking ing specifications make this device ideal as the input
: stage for low frequency differential instrumentation am-
_plifiers.
PIN CHIP
CONFIGURATION TOPOGRAPHY
, TO-71 6019
. 0,
*ABSOLUTE MAXIMUM RATINGS o N o o o+
— (-] H - \, x
g’ A = 25°C unless othgrwuse noted) T ‘q::,f I
ate-Source or Gate-Drain Voltage (Note 1) ....... -50V o |F LI

Gate-Gate Voltage ............covvvirenrninnnnnn +50V il '—'\‘\G’ TP 2 PLACES
Gate Current (Note 1) ........... e 50 mA — O G % Gox
Storage Temperature Range .......... -65°C to +200°C ’ TYP phuaces
Operating Temperature Range ........ -55°C to +150°C :

Lead Temperature (Soldering, 10 sec.) ........ +300°C Sz °’° G2 b S

ONE SIDE BOTH SIDES ! '
Power Dissipation ......... 250 mw ... 500 mW
Derate above 25°C....3.8 mW/°C..... 7.7 mW/°C

ORDERING INFORMATION*

T0-M WAFER DICE
IMF6485 | IMF6485/W | IMF6485/D

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

SYMBOL PARAMETER MIN. MAX. UNIT TEST CONDITIONS
-200 pA Vg =-30V, Vpe =0,
lgss Gate Reverse Current - Gs Ds
Ta = 150°C -200 nA
BVGSS Gate-Source Breakdown Voltage X -50 \ Ig =-1HA, VDS =0
Vp Gate-Source Pinch-Off Voltage -0.7 -4.0 Vpg=20V.Ip=10nA
Drain Current at Zero CGate Voltage : - -
Ipss (Note 2) 05 75 mA Vps=20V,Vgg =0
9ts Common-Source Forward Transconductance 1000 4000 umho Vps =20 V. Vgs =0, f= 1 KHz .
(Note 2) .
9oss Common-Source Qutput Conductance 10 Vps = 20V,VGgg=0,f=1KHz
Ciss Common-Source Input Capacitance 20 pF Vpg =20V, Vg =0, f=1MHz
-Crss Common-Source Reverse Transfer Capacitance 35 Vps = 20V,Vgg = 0,f=1MHz
-100 A v = V,Ip = 200 uA,
Gy Gate Current ' - P GD=20V.Ip= 2004
‘ { Ta = 150°C -100 nA
Vgs Gate-Source Voltage 0.2 -3.8 \Y Vpg =20 V. Ip =200 kA
fs Common-Source Forward Transconductance 500 1500 umho Vpg =20V.Ip = 200 A, f=1KH:z
9os Common-Source Output Conductance ' 1 Vpg * 20V, Ig = 200 4A
- Equivatent | Noise Vol 15 nVA/Hz | Vpg =20V, Ip =200 4A, f = 10 Hz
€ quivalent Input Noise Voltage 0 VDS=20V, 1D=200uA,5‘~’ TKHz
NOTES: . -

1. Per transistor.
2. Puise test required; pulse width = 2 ms. ~ ,1'54
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MATCHING CHARACTERISTICS (@ 25° C unless otherwise noted)

SYMBOL PARAMETER MIN. MAX. '| UNIT CONDITIONS
Ibss1 Drain Current Ratio at Zero Gate Voltage 0.95 1 Vps = 20 V, Vgs = 0 (Note 2)
'pss2
I IG1 - IG2 l Differential Gate Current 10 nA VDG =2V, Ip = 200 uA
Ta = +125° C
32 Transconductance Ratio 0.95 1 VDG =20V, lD = 200 uA,
9452 f =1 KHz (Note 2)
951 ~ Y052 Differential Output Conductance 0.1 umho VDG =20V, Ip= 200 uA,
f=1KHz
| VGS1 - VGSZ{ Differential Gate-Source Voltage 25 mV VDG =20V, Ip = 200 uA
A'VGS1 - VGSZI Gate-Source Voltage Differential Drift 40 uv/® C VCG =20V, ID = 200 pA
-_ _ o o
AT TA = -65°C to +125° C
CMRR Common Mode Rejection Ratio 90 dB VDD =10 t0 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. Pulse duration of 2 ms used during test.
3. CMRR = 20L°g10AVDD/A'VGS1 - VGSZI' (AVDD =10V)

TYPICAL OPERATING CHARACTERISTICS

€, vs. FREQUENCY e, vs. FREQUENCY
- Siasi T
Ip = 200 A = Vps=20V'
_ 2
3 >
=
> o
£
W Ip = 100 uA
10 —
= Ip = 200
NSEQ-‘,\ Ip = 400 uA
.__X 2 MRS
Vps=25V AR = s ==
1 1
10 100 1K 10K 100K 10 100 1K 10K 100K
frequency (Hz) frequency (Hz)
GATE CURRENT vs. Vpg TYPICAL CAPACITANCE vs. Vpg
100 15 -
80 7 14
I i3
60 1 ™~ c. —+—
~ 12 c,
/ \; [ ] iss
z a0 / l < "
2 P T
® / — 2 9
o (3]
L — 7 s 10 =200 +—|
10 A 5
8.0 A —F
60 L 6
| 7 5
4.0 Gss
i L e 4
3
20 .—-—/'D.: 400 uA) 2 I~ Crss
T |
' Ip = 200 uA T
. [}
o 5 10 15 20 25 30 0 2 4 ¢ 8 101214 16 18 20 22 24 26 28 30
Vog (V) Vps (V)
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3N161

Diode Protected P-Channel

FEATURES
e Channel Cut Off with' Zero Gate Voltage

‘e Square-Law Transfer Characteristic Reduces

Distortion
¢ Independent Substrate Connection Provides
Flexibilty in Biasing

¢ Internally Connected Diode Protects Gate from

Damage due to Overvoltage

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Drain-Source or Drain-Gate Voltage
Drain Current
Gate Forward Current
Gate Reverse Current
_ Storage Temperature
Operating Temperature

Enhancement Mode MOSFET

Lead Temperature (Soldering, 10 sec.) ........ +300°C
Power Dissipation ........................... 375 mW
Derate above 25°C .................. 3.0 mW/°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

PIN
CONFIGURATION

TO-72

CHIP
TOPOGRAPHY 1507

—— 25 MIL———
s G 8
yl ] /

27 MIL

L

]

ORDERING INFORMATION*

WAFER
3N161/W

DICE
3N161/D

TO-72
3N161

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

PARAMETER MIN| TYP | MAX | UNIT TEST CONDITIONS
IGSSF Forward Gate-Terminal Current -100 1 pA VGs=-25V,Vps=0
[ Ta = +100°C -1 nA
Forward Gate-Source Break-
_ Vv la -0. =
BVGss down Voltage 25 G -0.1mA, Vps=0,
. -10 nA Vps=-15V,VGgs=0
IDss Zero-Gate-Voltage Drain Current =T A Vbs =25V, Vgs = 0
VaGsith) Gate-Source Threshold Voltage -15 -5 v Vps = -15V, Ip = -10 A
VGs Gate-Source Voltage -45 -8 Vps=-15V, Ip=-8 mA
1D(on) On-State Drain C_urrent -40 -120 | mA Vps=-15V,VGgg=-15V
Small-Signal Common-Source '
6500
Ivfsl Forward Transfer Admittance 3500 mh =1 KHz2
o =
Vos| Small-Signal Common-Source 250 s
Yos Output Admittance
— Vps=-15V,Ip=-8mA
G Common-Source Short-Circuit 10
iss . .
Input Capacitance oF = 1 MHz
c Common-Source Short-Circuit 4
rss Reverse Transfer Capacitance
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BEINTERSIL 3N163, 3N164
P-Channel Enhancement
fEVAe;I;Ul-'I:i‘gEI?Input Impedance MOde Mos FET

e High Gate Breakdown

e Fast Switching PIN CHIP

e Low Capacitance CONFIGURATION TOPOGRAPHY
ABSOLUTE MAXIMUM RATINGS (Note 1) TO-72 1503

(TA = 25°C unless otherwise noted) g | o —

Drain-Source or Drain-Gate Voltage [

BN1B3 .. 40V .
3N164

; 0025, 0029
[~ ¢ 0035 * 0039

Static Gate-Source Voltage e
BN163 i e e . 40V
CBNTB4 e +30V
Transient Gate-Source Voltage (Note 2) ........ +125V 1
Drain Current ..........o.oieeinninnennennnnn.. 50 mA L0, -0029 o g gz

NOTE. SUBSTRATE
15 80!

Storage Temperature ................ -65°C to +200°C c 58

° o
Operating Temperature -55°C to +150°C ORDERING INFORMATION*
Lead Ter.np-erat'ure (Soldering, 10 sec.) ......... +300°C T0.72 WAFER DICE
Power Dissipation ..............coiiiiiini.n. 375 mW

Derate above +25°C .................. 3.0 mW/°C 3N163 | 3N163/W | 3N163/D
NOTES: 3N164 3N164/W 3N164/D

- 1. See handling 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 for longer than 300 ms.

ELECTRICAL CHARACTERISTICS (@ 25°C and Vas = 0 unless noted) :

3N163 3N164
Symbol Parameter UNITS TEST CONDITIONS
MIN MAX MIN MAX
lgssr Gate Reverse Leakage Current 10 10
VGs = -40V (3N163)
lgssF Gate Forward Current -10 -10 pA VG = -30V (3N164)
[ Ta=+125°C 25 -25
BVpss Drain-Source Breakdown Voltage 40 -30 lp = -10pA, Vgs = 0
BVgps Source Drain Breakdown Voltage -40 -30 Is = -10 kA, Vgp = 0, Vpg - 0
Vasim) Threshold Voltage -2.0 -5.0 -2.0 -5.0 \ Vps = Vgs, lp = -10 A
Vasim Threshold Voltage -2.0 -5.0 -2.0 -5.0 Vps © ~15V, Ip - ~10 uA
Vgs Gate Source Voltage -3.0 -6.5 -3.0 -6.5 Vps = -15V, Ip = 0.5 mA
Ipss Zero Gate Voltage Drain Current 200 400 Vps = =15V, Vgg - O
lsps Source Drain Current 400 800 oA Vgp = 15V, Vgs = Vpg - 0
rDS{on) Drain-Source on Resistance 250 300 ohms Vgs = -20V, I = -100 uA
10(0n On Drain Current 5.0 -30.0 -30 300 mA Vos = -15V, Vgg = -10V
9fs Forward Transconductance 2000 4000 1000 4000
umhos | VDs=-15V,Ip -10mA,f - 1KH,
9os Qutput Admittance . 250 250
Cis Input Capacitance - Output Shorted 25 25
Crs Reverse Transfer Capacitance 0.7 0.7 pF Vpg = 15V, Ip = -10mA, f = 1 MHz
Coss Output Capacitance Input Shorted 3.0 3.0
SWITCHING CHARACTERISTICS (@ 25°C and Vgg = 0)
‘ ton Turn-On Delay Time 12 12 ’ Vpp = -15V
to Rise Time 24 24 ns I(om = -10mA
tott Turn-Off Time 50 50 Rg = R_=1.4 k2
SWITCHING TIME CIRCUIT SWITCHING WAVEFORM
‘ VbD
R1
R2 Vout
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BINTERSIL 3N165, 3N166

Dual P-Channel
Enhancement Mode
~_ MOS FET

FEATURES

PIN DEVICE
e Very High Impedance CONFIGURATION SCHEMATI
¢ High Gate Breakdown TO-99 \ ;
e Low Capacitance J 1
—Ar—
ABSOLUTE MAXIMUM RATINGS (Note 1)
(Ta = 25°C unless otherwise specified) 8 e
Drain-Source or Drain-Gate Voltage (Note 2) CHIP
BN1B5 ..ot i e 40V 2506 TOPOGRAPHY
BNTB6 ..ottt e 30V - 0026 0200
Transient Gate-Source Voltage (Note 3) .......... +125 c 0| s 0% pe—— 0330 —of SOIEL e
Gate-Gate VOIAgE ...vvvveerreeineerinennnennnns +80V S g, O R N R
Drain Current (Note2) ..........coiiiinennnnn. 50 mA i -— _";I;;z—‘ 1
Storage Temperature ................ -65°C to +200°C L/ sio2 0190
Operating Temperature .............. -55°C to +150°C e -1 h si01 ‘"f"
Lead Temperature (Soldering, 10 sec.) ........ +300°C — |
Power Dissipation so! Aooy
One Side -
Both Sides ORDERING INFORMATION
Total Derating above 25°C............. 4.2 mW/°C ‘ T0-99 WAFER DICE
3N165 3N165/W 3N165/D
3N166 3N166/W 3N166/D

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

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

PARAMETER MIN | MAX | UNITS TEST CONDITIONS
Igssr | Gate Reverse Leakage Current 10 Vgs = 40V
lgssr | Gate Forward Leakage Current -10
Vgs = —40V
. [Ta=+125°C —25 | pA Gs

Ipss Drain to Source Leakage Current —200 Vps = —20V

|lsbs Source to Drain Leakage Current — 400 ‘| Vsp = —-20,Vpg = 0

ID(on). | On Drain Current -5 -30 mA Vps = =15V, Vgs = =10V

Vas(th) | Gate Source Threshold Voitage -2 -5 y Vps = =15V, Ip = —10¢A

Vas(th) | Gate Source Threshold Voltage -2 -5 Vps = Vgs; Ip = —10kA

rps(on) | Drain Source ON Resistance 300 | ohms | Vgs = —20V,Ip = —1004A

Ofs Forward Transconductance 1500 | 3000

mh = =15V, Ip = —10mA, f = 1kHz

Jos Output Admittance 300 | * os | Vbs 15V 1o 0

Ciss Input Capacitance - 3.0 )

Crss Reverse Transfer Capacitance 0.7 pF Vps = =15V, lp = —10mA, f = 1MHz
Coss Output Capacitance 3.0

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

PARAMETER MIN | MAX | UNITS TEST CONDITIONS
Yis1/Yis2 |Forward Transconductance Ratio 0.90 1.0 Vps = =15V, Ip = —1500uA, f = 1KHz
Vgsi-2 |Gate-Source Threshold Voltage 100 mV Vps = —15V, Ip = —500xA
Differential :
AVGs1-2|Gate Source Threshold Voltage 100
AT | Differential Change with Temperature uV/°C | Vps = =15V, Ip = —5004A
100 Ta=-55°C to+25°C
Note 1: See handling precautions on 3N170 data\ sheet. Note 3: Devices must not be tested at £125V more than once, nor for

Note 2: Per transistor. longer than 300 ms.
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BINTERSIIL ~ 3N170, 3N171

N-Channel Enhancement
Mode MOS FET

FEATURES

o Low Switching Voltages PIN HANDLING PRECAUTIONS

o Fast Switching Times CONFIGURATION MOS field-effect transistors have extremely high in-
TO-72 put resistance and can be damaged by the ac-

¢ Low Drain-Source Resistance cumulation of excess static charge. To avoid

¢ Low Reverse Transfer Capacitance possible damage to the device while wiring,

testing, or in actual operation, follow the pro-
cedures outlined below.

1. To avoid the build-up of static charge, the leads of

ABSOLUTE MAX|MUM.RAT|NGS the devices should remain shorted together with a
(TA = 25°C unless otherwise noted) metal ring except when being tested or used.
Drain-Gate Voltage ............... +35V 2. Avoid unnecessary handling. Pick up devices by
Drain-Source Voltage ............... 25V the case instead of the leads.
Gate-Source Voltage ............. +35V b 4GBy 3. Do not insert or remove devices from circuits with
Drain Current .......oovvuvonn. .. 30 mA the power on as transient voitages may cause per-
Storage Temperature CH'P manant damage to the devices.
o Rar;ge e e -65°C to +200°C TOPOGRAPHY ORDERING INFORMATION*
perating Temperature 1003
Range ............. -55°C to +150°C o20 10.72 WAFER DICE
Lead Temperature %% x %oﬁ - :gggg . 3N170 3N170/W 3N170/D
(Soldering, 10 sec.) ....... ... +300°C 3N171 SN170/W__ | 3N170/D
Power Dissipation .............. 300 mwW Yy, | G :0025, .0029
| Derate above 25°C ..... 1.7 mW/°C g::% 0035 0039
l .0030 , .0028
, L0 , 0029 s~ Note: Sbarms =D ‘Goao * ‘0038

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) Substrate connectored to source.

PARAMETER MIN MAX UNITS TEST CONDITIONS
BVpss Drain-Source Breakdown Voltage 25 \Y Ip=10uA,VGs=0 »
10 VGs=-35V,Vps=0
|
GSS Gate Leakage CurrentITA 125°C 100 pA
IDss Zero-Gate-Voltage Drain Current 10 nA Vps=10V,Vgs=0
| Ta =125°C 1.0 uA
VGS(th) Gate-Source Threshold| 3N170 1.0 2.0 \Y Vps=10V,Ip=10uA
Voltage 3N171 | 15 3.0
ID(on) ON"* Drain Current 10 mA VGs=10V,Vps =10V
VDS(on) Drain-Source “ON"’ Voltage 20 \% Ip=10mA,Vgs =10V
rds(on) Drain-Source ON Resistance 200 Q VGgs=10V,Ip=0,f=1.0kHz
Y, F d Transfer Admi 1000 h VDS =10V, 1p =20mA,
Y orward Transfer Admittance pmhos | 1.0 KHz
Crss Reverse Transfer Capacitance 1.3 Vps=0,Vgs=0,f=1.0MHz
Ciss Input Capacitance 5.0 pF Vps=10V,Vgs =0, f=1.0 MHz
Cd(sub) Drain-Substrate Capacitance . 5.0 ] Vp(sug) =10V, f=1.0 MHz
R Turn-On Delay Ti 3.0
d(on) f“’" n Delay Jime VpD =10V, ip(on) = 10 mA,
tr Rise Time 10 ns
- VGS(on) = 10 V, VGs(off) = 0,
td(off) Turn-Off Delay Time 3.0 ~
- RG=50Q
tf Fall Time 15
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FEATURES
¢ High Input Impedance
¢ Diode Protected Gate

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Drain-Source or Drain-Gate Voltage

BNT72 e 40V

BNT78 L e e 30V
Drain Current ........ccoviiiiiiiiiiineennnens 50 mA
Gate Forward Current ...........cccovvinennnn 10 wA
Gate Reverse Current «..........coooviiiininn, 1mA
Storage Temperature ............... -65°C to +200°C
Operating Temperature ........ S -55°C to +150°C
Lead Temperature (Soldering, 10 sec.) ........ +300°C
Power Dissipation ...........ccooiiiiiiiii., 375 mW

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

 3N172, 3N173
Diode Protected

P-Channel Enhancement

Mode MOS FET

PIN  DEVICE
CONFIGURATION SCHEMATIC
TO-72
L 2
v
€8 55 )
CHIP
TOPOGRAPHY - 15032
22.gm =

| (o

| 9075, 0029
ona0 G ‘00% X 0038
0180
o0, 0020 5/ o oo, ooz
m‘ 0039 : NOTE SUBSTRATE ° mx oo
s BOOY .
¥
ORDERING INFORMATION*
T0-72 WAFER DICE
3N172 3N172/W 3N172/D
3N173 3N173/W 3N173/D
*When ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (@ 25°C and Vgg = 0 unless noted)
3N172 3N173 .
PARAMETER UNITS TEST CONDITIONS
MIN MAX MIN MAX
lassr Gate Reverse Current -200 -500 pA Vgs = -20V
Ta'= +125°C -0.5 1.0 uA
BVgss Gate Breakdown Voltage -40 ~125 -30 -125 Ip=-10uA
BVpss Drain-Source Breakdown Voltage -40 -30 Ip =-10pA
BVsps Source-Drain Breakdown Voltage -40 -30 Vv Is =-10uA, Vpg =0
Vas(th) Threshold Voltage -20 -5.0 -2.0 -5.0 Vps = Vgs, Ip = -10uA
-2.0 -5.0 -2.0 ' -5.0 Vps = -15V, Ip = -10 uA
Vas Gate Source Voltage -3.0 -6.5 -25 -65 Vps = -15V, Ip = ~500 uA
lpss Zero Gate Voltage Drain Current -04 -10 nA Vps =-16V, Vgg =0
Isps Zero Gate Voltage Source Current -04 -10 Vgp =-15V, Vpg =0, Vgp =0
DS{on) Drain Source On Resistance 250 350 ohms Vgs =-20V,1p = -100 uA
15on) On Drain Current -5.0 -30 -5.0 -30° mA Vps = -15V, Vgg = ~10V
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3N188-3N191
Dual P-Channel

Enhancement Mode MOSFET

FEATURES

* Very High Input Impedance

¢ High Gate Breakdown 3N190-3N191
e Zener Protected gate 3N188-3N189
e Low Capacitance

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)
Drain-Source or Drain-Gate Voltage (Note 1)
3N188, 3N189
3N190, 3N191
Transient Gate-Source Voltage (Notes 1 and 2)
Gate-Gate Voltagae
Drain Current (Note 1)
Storage Temperature ................
Operating Temperature

Lead Temperature (Soldering, 10 sec.) ........ +300°C
Power Dissipation
OneSide ........cooviiiiiiiiiiin... 300 mwW
BothSides ...............cooiiil 525 mW
Total Derating above 25°C ............ 4.2 mW/°C

50 mA
-65°C to +200°C
-55°C to +150°C

PIN CHIP .
CONFIGURATION TOPOGRAPHY
TO-99 2506
0025 0290 NOTE
0036 "—-‘;232‘2 — ;JI(I)BSI RATE
Tve o o5 1YP | 'sBOOY
Y Sea
T :; s u} 0190
GATE 2—~ cny 0230
GATE 1 [ ] .
SO I-J Lanov
6,/ S2{| D, IN190.3N191 ONLY
¢ a, s, 0y NOTE: Body is connected to case.

ORDERING INFORMATION*

T0-99 WAFER DICE
3N188 — o
3N189 _— —
3N190 3N190/W 3N190/D
3N191 3N191/W 3N191/D

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

ELECTRICAL CHARACTERISTICS (25°Cand Vss = 0 unless otherwise noted)

3N188 3N130
3N189 3N191
PARAMETER MIN MAX MIN MAX UNITS TEST CONDITIONS
igssr Gate Reverse Current 10 Vgs = 40V
j 200 -0 | »pA N
Iggsk | Gate Forward Current J TATiEC —500 5 Vgs = -40V
BVpgs | Drain-Source Breakdown Voltage -40 -40 Ip = -10uA
BVgps | Source-Drain Breakdown Voltage -40 -40 lg=-10pA, Vgp =0
VGsith) | Threshold Voltage -2.0 -5.0 -2.0 -5.0 \ Vpg=-15V, Ip =-10 A
-2.0 -5.0 -20| -50 Vps = VGS, Ip = -10 4A
VGs Gate Source Voltage -3.0 -6.5 -30 -6.5 Vpg = -15V Ip = -500 pA
Ipss Zero Gate Voltage Drain Current -200 -200 Vpg =-15V
IsDs | Source Drain Current ~400 ~400 pA v -15V, Vpg = 0
rNs(nnl | Drain-Source on Resistance 300 300 ohms Vps = -20V, Ip =-100 uA
ID(on) | On Drain Current -5.0 ~30.0 -5.0 -30.0 mA Vps = -15V, Vs = -10V
%f_L Forward Travnsconductance(Note 3) 1500 4000 1500 4000 umhos f = 1kH2
os Output Admittance 300 300
Ciss Input Capacitance Output Shorted 4.5 4.5 Vps=-15V, ip=-5mA .
Crss Reverse Transfer Capacitance 1.5 1.0 pF f = 1MHz
Coss Output Capacitance Input Shorted 3.0 3.0

SWITCHING CHARACTERISTICS (@ 25°C and Vas = 0 unless noted)

MIN MAX | UNITS TEST CONDITIONS
td(on) Turn On Delay Time 15 VDD =-15V, 'D =-5mA
1, Rise Time 30 ns Rg =R =1.4kQ2
toff Turn Off Time 50
MATCHING CHARACTERISTICS (@ 25°C and Vas = 0 unless noted) 3N188 and 3N190 -
MIN MAX | UNITS
Ym/stz Forward Transconductance Ratio 0.85 1.0 Vps =-15V, Ip =-500 pA, f = 1 kHz
VGsi1-2 Gate Source Threshold Voltage Differential | 100 mv Vpg =-15V, I =-500 uA
BAVGsy.2 | Gate Source Threshold Voltage Differential Change 100 VIrC Vpg =-15V, I = -500 uA,
AT with Temperature (Note 4) # T = -55°C to + 25°C
AVGS1-2 | Gate Source Threshold Voltage Differential Change 100 Vps = -15V, Ip = -500eA
AT with Temperature(Note 4) uvre T = 425°C to +125°C
' NOTES:
1. Per transistor 3. Pulse test duration = 300 usec; duty cycle < 3%.
2. Approximately doubles for every 10°C increase in TA. 1-61 4. Measured at end points, Tp and Tg.
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FEATURES |

‘e lgp = 0.1 pA (typlical)
e BVR > 30V

e Cyss = 0.75 pF (typical)

-GENERAL DESCRIPTION

The ID100 and ID101 are monolithic dual diodes intended
for use in applications 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 amplifiers.

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

Diode Reverse Voltage ..............ccvvvvunnnnn. 30V
Diode to Diode Voltage ..............ccovuvivnnnn +50V
"Forward Current . coo.vvevnninnnenn.. Nelieneeeis 20 mA
Reverse Current .........ooiveviineeiiineienns 100 A
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 ............ ... i, 300 mW

Derate above 25°C 1.7.mW/°C

PIN
CONFIGURATIONS

TO-71
TO-78

o« A2 K2
. A1K|

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

CHIP
TOPOGRAPHY
0
7 e n;; -~ 4000
- ——} CATHODE M
: -+ CATHODE #2 0030 .0030
018 TYP 2PLACES 0040 * .0040
019 Tz I~ ANODE #2
P. 2 PLACES .0030
_[ TYP.2PLAC D040 DIAMETER
- ANODE ¥

]

ORDERING INFORMATION*
TO78 | TO71 | WAFER CHIP
iD100_| D101 | 1D100/W | 1D100/D

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

‘ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)

1D100, ID101
PARAMETER - N TVP. MAX. UNITS TEST CONDITIONS
Ve Forward Voltage Drop 0.8 1.1 \ lg =10mA
BVR Reverse Breakdowh Voltage 30 \") ‘R =1pA
Ir Reverse Leakage Current 0.1 pA V=1V
2.0 10 .

[ Ta = 125°C 10 nA VR=10V
IIH1 - 'R2| Differential Leakage Current 3 pA
Crss Total Reverse C’apacitance © 075 1 pF Vg = 10V, f=1MHz
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ID100, ID101

TYPICAL CHARACTERISTICS OF 1D100/1D101

Ig (PA)

N @ & 00 o © ©

REVERSE CURRENT vs. VOLTAGE

BINTERSIL

CAPACITANCE vs. VOLTAGE
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- [||]|L IT100, IT101

- P-Channel JFET

FEATURES PIN

o Interfaces Directly w/T2L Logic Elements CONFIGURATION

® rps(on) < 752 for 5V Logic Drive TO-18

@ Ip(off) < 100 pA

GENERAL DESCRIPTION

This P-channel JFET has been designed to directly interface

with T2L logic, thus eliminating the need for costly drivers,

in analog gate circuitry. Bipolar inputs of 15V can be

switched. The FET is OFF for hi level inputs (+5V or

+15 V) and ON for low level inputs (< 0.5V for 1T100;< b gc S

1.5V for IT101.

ABSOLUTE MAXIMUM RATINGS CHIP

(Ta = 25°C unless otherwise noted) TOPOGRAPHY

Gate-Source Voltage .........oevviiiiienninennns 35V. 5514

Gate-Drain Voltage ..........coovviiiiniinnnnnn. 35V (SOURCE}

Gate CUITENT .« vt v i et e e e e et 50mA 186 /—% x 4%

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

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

Lead Temperature (Soldering, 10 sec.) ........ +300°C FULLRADIUS | ’AT

Power Dissipation .............cciiiiiiiinnnn 300 mW Coots % o1
Derate above 25°C ................ 1.7 mW/°C S i o

0260
‘ -0300
NOTE: SUBSTRATE IS GATE.

ORDERING ‘INFORMATION"

TO-18 WAFER DICE
1T100 1T100/W 1T100/D
1T101 1T101/W IT101/D

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

17100 1T101

PARAMETER MIN T VIAX IN MAX UNIT TEST CONDITIONS
Ipss Drain Current -10 -20 ) mA VGgs=0,Vps=-15V
vp Pinch Off Voltage 2 45 4 10 Ip=1nA,Vpg=-15V
BVGSS Gate-Source Breakdown Voltage 35 35 v Ig=1uA,Vps=0
lgssr Gate Reverse Current 200 200 pA VGs=20V,Vps=0
9, Transconductance 8 8
905 Output Conductance 1 . 1 mmho VGs=0,Vps =15V
1D (off) Drain (OFF) Leakage -100 -100 pA Vps=-10V,Vgs=15V
DS(on) Drain-Source “ON" Resisfance 75 60 Q VGgs=0,Vps=0.1V
Ciss Input Capacitance 35 35 VDG =20V, VGgs=0
Crss Reverse Transfer Capacitance 12 12 pF VpGg=-10V,I1s=0
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BINTERSIIL IT120-1T122

Monolithic Dual
NPN Transistor

FEATURES

¢ High hgg at Low Current PIN

e Low Output Capacitance . CONFIGURATION
e Good Matching TO-71

o Tight Vgg Tracking TO-78

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

Collector-Base Voltage (Note 1) .................. 45V
Collector-Emitter Voltage (Note 1) ................ 45V
Emitter Base Voltage (Notes1and 2) .............. v Ez"E G2 . G
Collector Current (Note 1) .......ooveniinenn.. 50 mA v
Collector-Collector Voltage ....................... 60V CHIP
Storage Temperature Range .......... -65°C to +200°C TOPOGRAPHY
Operating Temperature Range ........ -55°C to +150°C 4003
Lead Temperature (Soldering, 10 sec) ......... +300°C
o250 |
TO-71 TO-78 i soss ooas
ONE BOTH ONE BOTH COLLECTOR #1 oo Ceoran 'SOLATION ‘0936 * ‘0035
Power SIDE SIDES SIDE SIDES gL, SN Ppuaces
Dissipation ... 400 MW 750 mW 300 mW 500 mW 0270 o e
Derate Above l *%‘.SF =2 TYP. 2PLACES
25°G ........ 1.7 mW/°C 2.9 mW/°C 23 mW/°C 4.3 mW/°C BAsE =1 ouzo DIAMETER
cwren o BT R 98 ouaweren
ORDERING INFORMATION*
TO-78 TO-71 WAFER DICE
1T120 1T120-TO71 1T120/W 1T120/D
17121 1T121-TO71 1T121/W 1T121/D
1T122 1T122-TO71 1T122/W 1T122/D

ELECTRICAL CHARACTERISTICS

. *When ordering wafer/dice refer to Appendix B-23.
(25° C unless otherwise noted) 9 ' ppendix B-23

IT120A 1T120 iTi21 1T122
PARAMETER MIN T MAX | MIN TMAX [TMIN T MAX | MIN | MAX UNIT TEST CONDITIONS
200 200 80 80 Ic =10 A, VCE = 5.0 V
hgg DC Current Gain 225 225 100 100 Ic=1.0mA,Vcg=5.0V
Ta=-55C
A 75 75 30 30 Ic = 10 uA, VGE = 5.0 V
VBE(ON) Emitter-Base On Voltage 0.7 0.7 0.7 0.7 v
VCE(SAT) Collector Saturation Voltage 0.5 05 0.5 0.5 Ic=05mA, Ig =0.056 mA
I . . E .
CBO Collector Cutoff Current 1.0 1.0 1.0 1.0 nA Ig =0, Vep =45V
Ta = +150°C 10 10 10 10 uA i
|EBO Emitter Cutoff Current 1.0 1.0 1.0 1.0 nA Ic=0,VEg=5.0V
Cobo Output Capacitance 2.0 2.0 20 2.0 lg=0,Vcgp=5.0V =
Cie Emitter Transition Capacitance 2.5 25 25 25 pF Ic=0,VEg=05V|1MHz
Ccy.Co Collector to Collector Capacitance 4.0 40 4.0 4.0 Vee=0
Icq. Co Collector to Collector Leakage Current 10 10 10 10 nA Vee =160V
VCEOQ(SUST) Collector. to Emitter Sustaining Voltage 45 . 45 45 45 Vv Ic=1.0mA,Ig=0
Current Gain 10 10 7 7 Ic=10uA, VCE=5HV
GBW Bandwidth Product 220 220 180 180 MHz Ic=1mA,VCg=5V
IVBE1-VBE)! Base Emitter Voltage Differential 1 2 3 5 mVv
Ic=10uA, Vcg=50V
||31—I|32| Base Current Differential 25 5 25 25 nA ¢ kA VCE
AVBE, - VBES,) |Base-Emitter Voltage Differential o~ | TA=-55°C to +125°C
1 T[Change with Temperature 3 5 10 20 juvre Ic=10uA, Vcp=5.0V

NOTES: 1. Per transistor. )
2. The reverse base~to-emitter voltage must never exceed 7.0 volts and the reverse base-10-emitter current must never exceed 10 uA.
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iT124
Monollthlc Dual

Super-Beta NPN Transistor

FEATURES

¢ Very High Gain

* Low Output Capacitance

e Tight Vgg Matching

e High GBW ;
ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted)

Collector-Base Voltage (Note 1) ................... 2V
Collector-Emitter Voltage (Note 1) ................. 2V
Emitter-Base Voltage (Notes1and2) .............. v
“Collector-Current (Note 1) .........cooveininen. 10 mA
Collector-Collector Voltage ...................... 100V

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

Lead Temperature (Soldering, 10 sec) ......... +300°C
TO-78
ONE BOTH
o SIDE SIDES
Power Dissipation ................ 300 mwW 500 mwW

Derate above 25°C ............ 1.7 mW/°C 4.3 mW/°C

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-78 4003Y

0045 .0
10035 * 0035
ISOLATION

COLLECTOR =1—§ [ coLLecToR
\CES

0230 =2 TYP. 2 PLAC
0270 0045

004 N
‘ 8 EAS& =2 TYP 2PLACES
0040
\ 0030 DIAMETER
— EMITTER =2 0040
TYP 2 PLACES 0030
DIAMFTER

BASE =1

EMITTER =1

ORDERING INFORMATION*

TO-78
1IT124

WAFER
1IT124/W

DICE
1T124/0

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

ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)

SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
1500 Ilc = 1uA, Vce = 1V
hre DC Current Gain : 1500
[Ta=-55°C]| 600 Ic = 10uA, Vce = 1V
Vge(ON) Emitter-Base "ON” Voltage 0.7 v
VCEe(SAT) Collector Saturation Voltage 0.5 . Ic=1mA, Ig = 0.1mA
Iceo Collector Cutoff Current 100 pA _ _
. [Ta=+150°C 100 nA | 'E=0 Ves=1V
IEBO Emitter Cutoff Current 100 pA Ic =0, VeB =5V
Cobo Output Capacitance 0.8 le=0, Vcg =1V f=1MHz
Cte Emitter Transition Capacitance. 1.0 pF Ic =0, Ve = 0.5V
C1C2 Collector to Collector Capacitance 0.8 Vcc =0
Ic4Cy Collector to Collector Leakage Current 250 | pA Vcc = 50V
GBW Current Gain Bandwidth Product 11(?0 MHz :2 — 1ggtAv\3(E:E =1\1/V
NF Narrow Band Noise Figure - 3 dB Ic = 10uA, Vce = 3V,
f =1 KHz, Rg = 10 Kohms,
BW = 200 Hz
BVceo Collector-Base Breakdown Voltage 2 lc =10uA, IE=0
BVEBO (Note 2) -Emitter-Base Breakdown Voltage 7 Y Ie =10uA, Ic=0
Vceo(SUST) Collector-Emitter Sustaining Voltage 2 Ilc=1mA, IB=0
MATCHING CHARACTERISTICS @ 25°C (unless otherwise noted)
SYMBOL PARAMETER TYP | MAX | UNITS CONDITIONS
|VBE1-VBE2| Base Emitter Voltage Differential 2 5 mV Ic = 10uA, Vce = 1V
A|(VBE1-VBE2)|/AT Base Emitter Voltage Differential 5 15 uV/eC Ilc = 10uA, Vce = 1V
Change with Temperature T =-55°C to +125°C
|1B1-1B2| Base Current Differential 6 nA Tc = 10uA, Vce = 1V
NOTES:

1. Per transistor.

2. The reverse base-to-emltter voltage must never exceed 7.0 volts and the reverse base-to-emitter current must never exceed 10uA.
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EINMERSIL IT126-1T129

FEATURES Monolithic Dual NPN

e High Gain at Low Current

Low Output Capacitance T ra n s i sto l‘

[ ]

¢ Tight Ig Match

* Tight Vgg Tracking PIN CHIP

¢ Dielectric Isolated Matched Pairs for Differential CONFIGURATION TOPOGRAPHY

Amplifiers TO-71 T0-78 4001

ABSOLUTE MAXIMUM RATINGS

(TA = 25°C unless otherwise specified)

Collector-Base Voltage (Note 1) o %:Js;‘g—" E;',UE:,,,Q
IT126, IT127 . e 60V ¥ _— 0039 ™ 0039
ITI28 oot 55V arie Q TP 2pLAces
IT129 ..o, ST 45V LT i

Collector-Emitter Voltage (Note 1) o030, .0030
IT126, IT127 w‘;;;::// ountron e i
IT128 ..o, gralel b 0035« 204
ITI29 .o Boa TYP 2pLACES

Emitter-Base Voltage (Notes 1and 2) ............. 7.0V

Collector Current (Note 1) .................... 100 mA ORDERING INFORMATION*

Coilector-Collector Voltage ....................... 7oV TO78 TO-71 WAFER DICE

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

Operating Temperature Range ........ -55°C to +150°C IT126 | IT126-TO71 | IT126/W | 1T126/D

Lead Temperature (Soldering, 10 sec.) ........ +300°C 1T127 | IT127-TO71 | IT127/W |[IT127/D

Power Dissipation One SId:071Both Sides One Slt;re°7580|h Sides IT128 | IT128-TO71 | IT128/W_|IT128/D

Total Dissipation at 25°C 1T129 | IT129-TO71 | IT128/W |1T128/D

Cast Temperature 0.3 Watt 0.5 Watt 0.4 Watt  0.75 Watt

Derating Factor 1.7mW/°C 29 mW/°C 2.5 mW/°C 4.3 mW/°C

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

1T126 1T127 1T128 1T129
PARAMETER MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX UNITS CONDITIONS
150 150 100 70 Ic=10pA, Vg = 5V
200 800 200 800 150 800 100 Ic=10mA, Vgg =5V
heg DC Current Gain 230 230 170 115 Ic=10mA, Vcg =5V
’ 100 100 75 50 Ic =50 mA, Vgg =5V
Ta = -55°C 75 75 60 40 Ic=1mA,Vgg =5V
VBE(on) Emitter-Base On Voltage 9 9 9 9 Ic=10mA,Vcg =5V
1.0 1.0 10 1.0 v ic =50 mA, Vog = 5V
VCE(sat) Collector Saturation Voltage 3 3 3 3 Ic=10mA, lg=1mA
1.0 1.0 1.0 1.0 Ic=50mA, Ig=5mA
lceo Collector Cutoff Current 0.1 0.1 0.1 0.1* nA Ig =0, Vg =45V, 30V*
Ta = +150°C 0.1 0.1 0.1 0.1* MA
leBo Emitter Cutoff Current 0.1 0.1 0.1 0.1 nA Ic=0,Vgg =5V
Cobo QOutput Capacitance 3 3 3 3 pF g =0, Vg =20V
BVC1 c, Collector to Collector Breakdown | | 100 £100 £100 +100 lo =1 uA
Voltage
VCEO(sust) | Collector to Emitter Sustaining 60 60 55 45 v lc=1mA,1g=0
Voltage
BVcgo Collector Base Breakdown Voltage ) 60 60 . 55 : 45 Ic=10uA, Ig=0
BVggo Emitter Base Breakdown Voltage 7 7 7 7 Ig=10uA,Ic=0
MATCHING CHARACTERISTICS
IVBE1 - VBE:,' Base Emitter Voltage Differential 1 2 3 5 mV Ic=1ma,Vcg =5V
A(IVBE1 - | Base Emitter Voltage Differential 3 5 10 20 uv/°c Ic=1mA,Vgg =5V
VBEzl ) /AT Change with Tempéra(ure Ta= -55°C to +125°C
IIB‘l - IBZI Base Current Differential 25 5 10 20 nA Ic=10pA, Vcg =5V
26 5 10 2.0 uA | Ig=1mA, Vcg =5V
NOTES:
1. Per transistor.
2. The reverse base-to-emitter voltage must never exceed 7.0 volts and 1-67
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HINTERS . IT130-1T132
[I U S I]IL Monolithic Dual PNP
Transnstor

FEATURES , PIN
. ® High hgg at Low Current ‘ CONFIGURATIONS
" o Low Output Capacitance ’ TO-71
» TO-78
- & Tight Ig Match
* Tight Vgg Tracking
ABSOLUTE MAXIMUM RATINGS-
(Ta'= 25°C unless otherwise specified
Collector-Base Voltage (Note 1) ...............0e 45V
~ Collector-Emitter Voltage (Note 1) ................ 45V
 Emitter Base Voltage (Notes 1and2) .....:1........ v
Collector Current (Note 1) ............0.... ... 50 mA » g% || ¢
Collegtor-Collector Voltage ..............c.ooounnn. 60V & 5 Cy
Storage Temperature Range .......... -65°C to +200°C !
- Operating Temperature Range ....:... -55°C to +150°C CHIP
Lead Temperature (Soldering, 10 sec) ......... +300°C TOPOGRAPHY
one " motn  one . BatH ] s
Power SIDE SIDES SIDE SIDES [ cotecron =1 Footeeron SOHATON o oo
Dissipation. .. .. 400 mwW 750 mW 300 mW 500 mW %11% &T;P;J;Acss
23 mW/°C 4.3 mW/°C 1.7 mW/°C 4.3 mW/°C ’ 10035 * 0035
-BASE #2 TYP. 2PLACES
BASE }n 0032 DIAMETER
, ,, BT, 598 ovaweren
: i ' _ ORDERING INFORMATION*
' T0-78| TO-7T1- WAFER | DICE
IT130A | IT130A-TO71 | IT130A/W | IT130A/D
17130 1T130-T071 1T130/W 1T130/D
1T131 1IT131-T071 [ IT131/W | IT131/D
1T132 1T132-TO71 1IT132/W. 1T132/D

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

"ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

1T130A 17130 1T131 1T132
PARAMETER ) MIN T MAX TMIN TMAX TMIN TMAX T MIN | MAX UNIT TEST CONDITIONS
. , 200 200 80 | | 80 Ic=10uA, VCE=5.0V
hEE |DC Current Gain 225 225 100 100 Ic=10mA,Vcg=5.0V
[ta=-s5c| 75 75 30 30 ic=10uA, VCE=5.0V
VBEION) Emitter-Base On Voltage 0.7 0.7 0.7 0.7 ic=10pA, VCE=5.0V
| VCE(SAT) Collector Saturation Voltage 0.5 0.5 0.5 0.5 v Ic=0.5mA, 1g = 0.05 mA
X -1.0 -1.0 -1.0 -1.0 nA
-|lcso Collector Cutoff CurrentJTA=+150°c =T 0 =T T0 | A lge=0,Vcg=45V
IEBO Emitter Cutoff Current -1.0 -1.0 -1.0 -1.0 nA Ic=0,VEg= 50V
Cob Output Capacitance 20 20 2.0 20 ° Ig=0,Vcg=50V
| Cte Emitter Transition Capacitance 2.5 25 25 25 pF Ic=0,VEg=05V T
‘{Ccq-co Collector to Collector Capacitance 4.0 4.0 4.0 4.0 Vee=0
IC'I‘CZ Collector to Collector Leakage Current 10 10 10 10 nA Ve =160 V
E VCEQ(SUST) Collector to Emitter Sustaining Voltage |-45 -45 -45 -45 \% Ic=10mA,ig=0
Current Gain 5 . 5 4 4 Ic=10puA,Vcg=5V
) Gaw Bandwidth Product 110 110 90 90 MHz I§= 1 n:‘A, VCCEE= 5V
IVBE1-VBE,! Base Emitter Voltage Differential 1 2 3 5 | mV | Ic=10uA, VCg=50V
l1g41-18,l Base Current Differential 25 5 25 : 25 nA | Ic=10uA,Vgcg=50V
» N . i i 1 . _ 0 ol
e E A T ol o e mresnn=ton

' NOTES:
" 1. Per transistor.
© 2. The reverse base-to-emitter voltage must never exceed 7.0V, and the reverse base-to—emltter current must never exceed 10 uA.
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FEATURES

* High Gain at Low Current

¢ Low Output Capacitance

¢ Tight Ig Match

e Tight Vgg Tracking

® Dielectrically Isolated Matched Pairs for Differe"ntial
Amplifiers

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

IT136, IT137 ..o 60V
IT138 o 55V
IT139 ...l [ 45V
Collector-Emitter Voltage (Note 1)
IT136, IT137 .. 60V
IT188 o 55V
IT139 ........... e 45V
Emitter-Base Voltage (Notes 1and 2) ............... v
Collector Current (Note 1) .................... 100 mA
Collector-Collector Voltage ....................... 70V
Storage Temperature Range .......... -65°C to +200°C
Operating Temperature Range ........ -85°C to +150°C
Lead Temperature (Soldering, 10 sec.) ........ +300°C
TO78
ONE BOTH
SIDE SIDES
Power Dissipation «............... 0.4 Watt - 0.75 Watt
Derate above 25°C .......... 23 mW/°C 43 mW/°C
TO71
ONE BOTH
SIDE SIDES
Power Dissipation ............... 0.3 Watt 0.5 Watt
Derate above 25°C .......... 1.7 mW/°C 2.9 mW/°C
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IT136-IT139

Monolithic Dual PNP

Transistor

PIN
CONFIGURATION
TO-71
TO-78
B, |l c
E || B2 2c,
g,
4501
CHIP
TOPOGRAPHY
0310
0350
j e 203, 202
% TYP. 2 PLACES
L1/ A e som, oo
EMITTER—/ cOLLECTOR  TYP-2PLACES
BASE 0035 .0034
0045 * “0043
TYP. 2 PLACES
ORDERING INFORMATION*
TO-78 TO-71 WAFER DICE
1T136 | IT136-TO71 | IT136/W | 1T136/D
1T137 | IT137-TO71 | IT137/W | IT137/D
1T138 | IT138-TO71 | IT138/W | 1T138/D
1T139 | IT139-TO71 | IT139/W | IT139/D

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



IT136 = IT139 | BINTERSIL

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)

) 1T136 1T137 1T138 1T139 .
PARAMETER MiN TWaX | WiN TMAX [™MIN TMAX | MIN | MAX UNITS CONDITIONS
150 150 100 70 Ic=10uA, Vog =5V
150 800 150 800 100 800 70 800 - Ig=1.0mA, Vcg = 5V
hEE DC Current Gain 125 125 80 50 . Ic =10 mA, Vg = 5V
65 60 40 25 Ic =50 mA, Vcg = 5V
1 | Ta=55°C| 75 75 60 40 Ic=1mA, Veg = 5V
’ VBE(on) Emitter - Base On Voltage 9 9 N 9 | -9 Ic=10mA,Vgg =5V
10 10 i 10 1.0 v Ic =50 mA, Vgg = 5V
VCE(sat) Collector Saturation Voltage 3 3 3 3 Ic=1mA, Ig=.1mA
6 6 6 6 Ic=10mA, Ig=1mA
lcBo Collector Cutoff Current 0.1 0.1 0.1 0.1* nA Ig =0,Vcg = 45V, 30V*
) ITA=+150°C 2.1 0.1 0.1 0.1* uA
Iggo Emitter Cutoff Current 0.1 0.1 0.1 0.1 nA Ic=0,Vgg =5V
Cobo Output Capacitance 3 3 3 3 pF Ig=0Vcp=20V, f=1 MHz
PARAMETERS | 7336 [T137 T138 7139 UNITS CONDITIONS
IMIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX |
BVC‘ c, C(:/llector to Collector Breakdown £100 £100 £100 +100 Ic=*1uA
oltage :
VCEO(sust) C(:/IIector to Emitter Sustaining 60 60 55 45 v Ic=1mA,lg=0
oltage
BVcBo Collector Base Breakdown Voltage | 60 60 55 45 Ic=10uA, IE=0
BVggo Emitter Base Breakdown Voltage 7 7 7 7 Ig=10uA,Ic=0
PARAMETERS _IT136 137 (T138 - 189 UNITS CONDITIONS
MIN | MAX | MIN | MAX [ MIN | MAX | MIN | MAX
A WBE1 - V352| Base Emitter: Voltage Differential 1 2 3 5 mV |lg=1ma,Vgg =5V
A|(VBE1 - VBE2)|/AT Base Emitter Voltage Differential 3 5 10 20 | uV/°C | ic=1mA, Vg =5V
Change with Temperature Ta=-55°Cto+125°C
I'B1 - |le‘ Base Current Differential 25 5 10 20 nA Ic=10uA, Vcg =5V
25 5 10 20 | wA |lg=1mA, Vg =5V

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 CMmRR > 120 dB

® Ig < 5pA @ 50Vpg
® Crgs <0.5 pF

® gos > .025 umhos

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

Drain-Source and Drain-Gate

Voltages (Note 1)
Drain Current (Note 1) ........oovviinniinnn... 50 mA
Gate-Gate Voltage .........ovviiiiiiiiiiiinnannn.. +60V
Storage Temperature ................... -65° C to +200°C
Operating Temperature ................. -55°C to +150°C

Lead Temperature (Soldering, 10 sec.) ........... +300°C
ONE SIDE BOTH SIDES
Power Dissipation ............ 250 mwW 500 mW
Derate above 25°C ...... 3.8 mW/°C 7.7 mW/°C

NOTE 1. Per transistor.
NOTE 2. Due to the non-symmetrical. structure of these devices, the
drain and source ARE NOT interchangeable.

IT500-IT505
Monolithic Dual

Cascoded
N-Channel JFET

GENERAL DESCRIPTION

A low noise, low leakage FET that employs a cascode
structure to accomplish very low Ig at high voltage levels,

while giving high transconductance and very high common |

mode rejection ratio.

0y D2
* g '
$1 S2
. ASE

PIN
CONFIGURATION

TO-71
low profile
s, || 02 G,
G p, S
CHIP
TOPOGRAPHY
(Note 2)
6028 DRAIN 1
022 .003 x .003
oz
BODY j i~
.003 DIA.
'Eﬂ_l’m'*“ | e
003x.003 026 L-I'a
028 E
Ly %; E .2003
DRAIN 2 4_/
009 008 u.LL-‘
SOURCE 2
003 x .003
ORDERING INFORMATION*
| to-78 | waFER DICE
IT500 ITS00/W IT500/D
1T501 IT501/W 1T501/D
1T502 IT502/W IT502/D
1T503 IT503/W IT503/D
17504 IT504/W 1T504/D
IT505 IT505/W IT505/D

*When ordering wafer/dice refer to Appendix B-23.
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IT500-1T505

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified)

Symbol Characteristics Min Max Unit Test Conditions ’
-100 pA B _
IGSSR Gate Reverse Current [TA=125°C > oA Vgs = —20V, Vpg =0
BVGss Gate-Source Breakdown Voltage -60 Ig=-1MA, Vpg=0
VGS (off) Gate-Source Cutoff Voltage . -0.7 -4 \% VDS =20V, Ip=1 nA
Vgs Gate-Source Voltage -02 | -38
[ _ -5 pA | Vpg =50V, Ip = 200 uA
v I Gate Operating Curren.h_A T175%C = oA
IDss Saturation Drain Current (Note 1) | 0.7 7 mA | Vpg =20V, Vgg =0
Common-Source Forward - -
9fs Transconductance (Note 1)’ 1000 | 4000 . Vps =20V, Vgg =0
Common-Source Forward - -
9fs Transconductance (Note 1) 700 | 1600 VDG = 20V. Ip = 200 4A
Common-Source Output Mmho _ _ f=1kHz
Yos Conductance ! Vbs =20V .Vgs =0
Common-Source Output - -
dos Conductance 0.025 Vpg =20V, Ip = 200 uA
Cg105 Gate to Gate Capacitance 35 pF |Vgy = Vgo = 10V
C Common-Source Input 7
1ss Capacitance f=1MHz
Common-Source Reverse pF - -
Crss Transfer Capacitance (Note 3) 05 Vps = 20V. Vgg =0
. f=100Hz,
NF . Spot Noise Figure 0.5 dB Rg = 10 Mo
g, i 0.035 | _HV f=10 Hz
en Equivalent Input Noise Voltage 0070 V——W-_Z— =1 KkHz
" 1T500 17501 1T502 1T503 1T504 1T505 Test Conditi
Symbol c Min| Max | Min| Max| Min|Max| Min |Max | Min| Max|Min [Max | UMt est Conditions
Differential Gate Vog = 20V,
lg1la2 Current 5 5 5 5 10 15 nA Ip = 200 4A +125°C
Ipss1 Saturation Drain
Current Ratio 095/ 1 |095| 1 |0.95[ 1 |0.95( 1 09| 1 |0.85] 1 Vps = 20V, Vgs = OV
Ipss2 (Note 1)
91s1/91s2 Transconductance | g 97| 1 |097| 1 (095 1 |095] 1 |0.90| 1 [o0.85] 1 f = 1kHz
Ratio (Note 1)
Differential Gate-
VasiVas2 Source Voltage 5 5 10 15 25 50 mv
Gate-Source Dif-
AVgsiVase |_ferential Voltage 5 10 20 40 100 200 Vpg = 20V | T, = 25°C
—_— 2 T o = Tg = 125°C
AT Change with wvI°C lp = 200 4A| '
Temp.'(Note 2) 5 10 20 40 100 200 Tp = —55°C
\ Tg = 25°C
[ Common Mode 120 120 120 120 120 120 dB AVpp = 10V, 15 = 200 4A
Rejection Ratio

** CMRR = 2010919 AVpp/ 81 Vggq - Vgsal . AVpp = 10/ - 20V

gs1

NOTES: 1. Pulse test required, pulsewidth = 300 us, duty cycle <3%. 2. Measured at end points, Tp and TB.

3. With case guarded Cyg is typically < 0.15 pF.

TYPICAL PERFORMANCE CURVES

OUTPUT

GATE LEAKAGE CHARACTERISTICS

TYPICAL CAPACITANCE VS.
GATE-SOURCE VOLTAGE

Ls g28 T .éz.s 10 I I I[
i i Vgs =0V : ———
= Ip = 200uA - Vps = 20V
= - DS i
54 Ta=25°C g2° Vgs = -0.2V g2 & 8 =1.0MHz T
g [ Vgs = 04V E y
- 3 31s e ERE] ge
o P 8 =
< € Vgs - —08Y € 10 \ S 4 N
2, 10 + g g T
& / 8 r Vgs = —1.0V 3 \ E Cis
2
= A 205 H- VoS =1V dd 2 g5 N 2 }
S / -1 1 Vgs = ~1.4V hd 3 \
i " i vgg=—16Vf—oda © ) G
o F-Iy oo [ T
10 20 30 40 50 60 o 2 4 6 8 10 0 05 -10 -15 -20 -26 =, 0 -2 -4 -6 -8 -10
VpG - DRAIN-GATE VOLTAGE - VOLTS DRAIN TO SOURCE VOLTAGE Vgs — GATE SOURCE VOLTAGE — VOLTS Vgs — GATE-SOURCE VOLTAGE — VOLTS
Gs Gs
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BINTERSIL A0S0

Using the

ITS00 Family to
Improve the

Input Bias Current of
BIFET OPAMPS

INTRODUCTION

The LF156 family of BIFET OPAMPS is very popular because The IT500, like the others in its family, is a dual cascoded n-

of the combination of high slew rate (typically 12V/us @ unity channel JFET pair, featuring a typical input bias current of

gain) and moderate offset voltage (about 2mV). Input bias <1pA with inputs ranging from -15V to +15V; actual Ig is

current, however, varies directly with input voltage, rising from guaranteed to be less than 5pA @ Vpg = 50V.

30pA @ ViN = -10V, to 50 pA @ ViN =0V, and finally 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 no
way affects the already superior slew rate; the offset voltage is
not significantly degraded because of the excellent matching
of the 1T500.

+15V

1T500

+I~PUT>—

+
-

—<-INPUT
AAA AAA

VWV VYV -

LF156
400uA

CONSTANT y
CURRENT
SOURCE

-15V

1k 1% 1k 1%

FIGURE 1. INPUT DRIVE CIRCUIT USING IT500

The constant current source can be designed with any

transistor pair having a high beta @ Ic = 400uA. See Figure 2. 5V N
An added bonus of the IT500 is its CMRR > 100dB, compared
to the LF156 CMRR of 85dB. o o 73

This configuration is ideal for electrometer circuits, with good
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 IT130 DAL
does the trick. Other possible applications include sample and

hold amplifiers, instrumentation amplifiers, etc.

Although this application note has dealt solely with the _15v

LF156, all present day BIFET OPAMPS exhibit the same Isias

vs. VIN dependancy, and all will benefit from using the IT500

as a preamplifier. FIGURE 2. CONSTANT CURRENT SOURCE

1-73



BINTERSIL  puat N-Channel JFET

FEATURES ' PIN CHIP
* Specified Matching Characteristics CONFIGURATION TOPOGRAPHY
°‘~High Gain TO-71 6033
* Low “ON” Resistance o\ s
34 \ 35
ABSOLUTE MAXIMUM RATINGS 1 3
° . 11T 3
(25°C Unless otherwise noted) T i R
N G
Gate-Drain or Gate-Source Voltage ................. -40V mM..GJ/. s AT
Gate Current ............c.ooiiiiiiiiiii, 50 mA . -E—i
Gate-Gate Voltage ..............ccoiviiiiiinninnnn. +80V 38 [
Storage Temperature Range ............ -65°C to +200°C s, %2 6, 1,5\\ “\
Operating Temperature Range .......... -565°C to +150°C ? G, D, S I ~ m °
Lead Temperature (Soldering, 10sec.) ........... +300°C
- One Side  Both Sides ORDERING INFORMATION*
Power Dissipation ............... 325mwW 650mW
Derate above 25°C  ........... 22mW/°C  3.3mW/°C TO-71 WAFER DICE
17550 1T550/W IT550/0
ELECTRICAL CHARACTERISTICS When ordering wafer/dice refer to Appendix B-23.
TEST CONDITIONS: (25°C unless otherwise noted)
SYMBOL PARAMETERS ) TEST CONDITIONS . MIN. | MAX. UNIT
IGSSR Gate-Reverse Current Vgs = —20V,Vpg =0 -100 pA
TAa=150°C — 200 mA
BVgss Gate-Source Breakdown Voltage lg= —-14A, Vpg=0 -40
Vasotf) Gate-Source Cutoff Voltage Vps =15V, Ip = 1nA -0.5 -3 | Vv
Vas(h Gate-Source Voltage Vps =0V, Ig =2mA 1.0
Ipss Saturation Drain Current (Note 1) Vps =15V, Vgg =0 5 30 mA
DS(on) Static Drain Source ON Resistance Ip=1mA, Vgg =0 100 Q
Ofs Common-Source Forward f = 1kHz 7500 12,500
Transconductance (Note 1) f = 100MHz 7000 wmho
Jos Common-Source Output Conductance f =1kHz 45
Crss ~ Common-Source Reverse Vpg =15V, Ip=2mA | f=1MHz 3
Transfer Capacitance ] pF
Ciss Common-Source Input Capacitance ) 12 )
NF Spot Noise Figure f=10Hz, Rg = 1M 1.0 dB
en Equivalent Short Circuit ) f=10Hz ‘50 nv
Input Noise Voltage vHz
17550
SYMBOL PARAMETERS CONDITIONS MIN. MAX. UNIT
Ipss1 ‘ Saturation Drain Current :
Ipss2 Ratio (Notes 1 and 2) Vps =15V, Vgs =0 0.95 1 -
|Vgst-V Differential Gate-Source . 50 mv
ast GSZI Voltage Vps =15V, Ip = 2mA .
A|Vgsi-Vas2! Gate-Source Voltage (Ta= -55°C to +125°C)
. AT Differential Drift (Note 3) , 100 wVvI°C
Sfs1 Transconductance Ratio
Ofs2 - : (Notes 1 and 2) Vps =15V, Ip = 2mA f=1kHz 0.90 1 —_
NOTES: 2. Assumes smaller value in numerator
1. Pulse test required; pulse width 300us, duty cycle < 3%. : 3. Measured at end points Tp and Tg
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BINTERSIL T1700

P-Channel Enhancement
Mode MOSFET

FEATURES
® Low ON-Resistance
e High Gain
o Low Noise Voltage
¢ High Input Impedance
e Low Leakage PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-72 1503
ABSOLUTE MAXIMUM RATINGS s s =
(Ta = 25°C unless otherwise noted) ) r
Drain-Source and Gate-Source Voltage ...... -40V i o gz, 201
Peak Gate-Source Voltage (Note 1)......... +125V a1
DrainCurrent ..........ccooiiiiiiiieninn, 50 mA }
Storage Temperature ............ -65°C to +200°C |
Operating Temperature Range ... -55°C to +150°C |
Lead Temperature (Soldering, 10 sec) ..... +300°C c s Swx s =0 060X oo
Power Dissipation ....................... 375 mW s ° T Kanor
Derate above 25°C .................. 3mw/°C
ORDERING INFORMATION*
TO-72 WAFER DICE
1T1700 IT1700/W 1T1700/D
*When ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted), VBs = 0 unless otherwise noted.
PARAMETER MIN MAX UNITS TEST CONDITIONS
BVpss Drain to Source Breakdown Voltage -40 \% Vgs=0,!p=-10uA
BVsps Source to Drain Breakdown Voltage -40 \% VGgs=0,Ip=-10pA
IGSs Gate Leakage Current (See note 2)
Ipss Drain to Source Leakage Current 200 pA
IDss (150°C) Drain to Source Leakage Current 04 uA VGs=0,Vps=-20V
1SDS Source to Drain Leakage Current 400 pA
ISDS (160°C) | Source to Drain Leakage Current 08 uA
V@Gs(th) Gate Threshold Voltage -2 -5 \% VGS = VDS, ID = -10 A
DS (on) Static Drain to Source ““on’’ Resistance 400 ohms VGs=-10V, Vps=0
1ps (on) Drain to Source “on’’ Current 2 mA VGs=-10V, Vps=-15V
Ofs Forward Transconductance 2000 4000 umhos Vps=-15V, Ip =-10 mA
Common Source ¢ f=1kHz
Ciss Small Signal, Short Circuit, Common 5 pF Vps =-15V, Ip =-10 mA
Source, Input Capacitance f=1MHz
Crss Small Signal, Short Circuit, Common 1.2 pF Vpg=-15V,Ip=0
Source, Reverse Transfer Capacitance f=1MHz
Coss Small Signal, Short Circuit, Common 3.5 pF Vps=-15V, Ip=-10 mA
Source, Qutput Capacitance . f=1MHz

NOTES: 1. Device must not be tested at +125V more than once nor {fonger than 300 ms.
2. Actual gate current is immeasurable. Package suppliers are required to guarantee a package leakage of < 10 pA. External package
leakage is the dominant mode which is sensitive to both transient and storage environment, which cannot be guaranteed.
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 BINTERSIL @ 1750
N-Channel Enhancement
Mode MOSFET

FEATURES

e Low ON Resistance PIN

® Low Cqg CONFIGURATION
¢ High Gain To72

[ ] .

Low Threshold Voltage

ABSOLUTE MAXIMUM RATINGS R
. * (Ta =25°C unless otherwise noted) .
Drain-Source and Gate-Source Voltage ............ 25V o c ¥
: G

Peak Gate-Source Voltage (Note 1) ............... +125V
Drain Current .......c.coiiiiii it 100 mA
Storage Temperature Range .......... -65°C to +200°C ) CHIP
Operating Temperature Range ........ -55°C to +150°C .
Lead Temperature (Soldering, 10 sec.) ......... +300°C . TOPOGRAPHY
Power Dissipation .............oiiiiiiiiiiiens 375 mW .
Derate above 25°C  ......ovviirinnannnnnn.. 3 mw/°C 1003
02025, 0029 | o . __ o0 )
0035 X 0039 | 0260
[

NOTE SUBSTRATE
1S 8ODY

ORDERING INFORMATION*

TO-72 | WAFER DICE
IT1750 | IT1750/W | IT1750/D

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

ELECTRICAL CHARACTERISTICS (T = 25°C, Body connected to Source and Vgg = 0 unless otherwise noted)

PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
VGS(th) Gate to Source Threshold Voltage 0.50 +1.5 3.0 \ Vps = VGs, ID = 10 uA
IDSs Drain Leakage Current 0.1 10 nA Vps=10V,VGs=0
‘llgss Gate Leakage Current See note 2.
BVpss Drain Breakdown Voltage 25 \ ID=10uA,VGs=0
DS (on) Drain To Source on Resistance 25 50 ohms Vgs=20V
ID(on) Drain Current L 10 50 mA Vps=Vgs=10V
Vps=10V,Ip=10mA,
Yis Forward Transadmittance 3,000 umhos bs D
) f=1KHz
' ) ID=10mA,Vps=10V,
i i . F
Ciss Total Gate Input Capacitance 5.0 6.0 p f= 1 MHz
Cdg Gate to Drain Capacitance - 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 is immeasurable. Package suppliers are required to guarantee a package leakage of < 10pA.
External package leakage is the dominant mode which is sensitive to both transient and storage environment, which
cannot be guaranteed.
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| J105-J107
I]I]IL N-Channel JFET

‘ PIN
CONFIGURATION

FEATURES T0-92

e Low st(on)

APPLICATIONS

® Analog Switches

e Choppers

¢ Commutators s b G

ABSOLUTE MAXIMUM RATINGS

(TAa = 25°C unless otherwise noted)

Gate-Drain or Gate-Source Voltage ...... -25V

Gate Current .............ccuiiiui... 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 ........ N 360 mw ORDERING INFORMATION*

Derate above 25°C .......... 3.3 mW/°C J105 TO-92 only

J106 TO-92 only
J107 TO-92 only

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS: 25°C unless otherwise noted *When ordering wafer/dice refer to Appendix B-23.

J105 J106 J107
PARAMETER MIN | TYP | MAX | MIN |TYP | MAX | MIN | TYP | MAX |[UNIT TEST CONDITIONS
Igss Gate-Reverse Current (Note 1) -3 -3 -3 | nA |Vpg=0V, Vgg=-15V
VGS(off) Gate-Source Cutoff Voltage -45 -10 | -2 -6 [-05 -45 Vps =5V, Ip=14A
Vass | Gate-Source Breakdown Voltage =25 -5 ~25 V [Vps=0V, ig=-1,A
Ipss Drain Saturation Current (Note 2) 500 200 100 mA |Vpg =15V, Vgg =0V
ID(O") Drain Cutoff Current (Note 1) 3 3 3 nA lvpg =5V, Vgs=—-10V
DS(on) Drain source ON Resistance 3 6 8 Q [Vpg=0.1V, Vgg =0V
C Drain Gate OFF Capacitance 35 35 35
d(oth) P Vps =0V. Vgg = ~10V]
._‘.:3.9&’"’ Source Gate OFF Capacitance 35 35 35
Cdg(on) '=,1 MHz
+ Drain Gate plus Source Gate 160 160 160 pF |Vps=Vgs=0V
Csg(on) ON Capacitance
taon) Turn On Delay Time 15 15 15 Switching Time Test Conditions
™ Rise Time 20 20 20 _J105 J106 J107 |
ns | VoD 15V 15V 15V
td(oftf) Turn Off Delay Time 15 15 15 VaGs(off) _12v -7V —sv
¢ Fall Time 20 20 20 R 500 50Q@ 509

NOTES: 1. Approximately doubles for every 10°C increase in Tp.
2. Pulse test duration =300 us; duty cycle<3%.
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. BINTERSIL $111-9113

N-Channel JFET

FEATURES : N CHIP
® Low Cost . CONFIGURATION TOPOGRAPHY
e Automated Insertion Package ‘
‘¢ Low Insertion Loss . 7062 5001
® No Offset or Error Voltage Generated by Closed .
Switch 135 FULL RAS
Purely Resistive ’ 3‘7“ ‘:':""'mm @72 ore susstAaTe s GATe |-
High Isolation Resistance from Driver
® Fast Switching _ T
e Short Sample and Hold Aperture Time L1} o
APPLICATIONS L
e Analog Switches Fs‘;m:_n
* e Choppers o s o —a—]
e Commutators )
ABSOLUTE MAXIMUM RATINGS ORDERING INFORMATION*
(Ta = 25°C unless otherwise noted) )
g:::-g;ar;r; rﬁr Gate-Source Voltage .............. SO-SN?X 70.92 WAFER DICE
Storage Temperature Range .......... -65°C to +200°C CALL J111/W J111/D
Operating Temperature Range ........ -55°C to +150°C J112 J112/W J112/D
Lead Temperature (Soldering, 10 sec.) ........ +300°C J113 J113/W J113/0
Power Dissipation ..............coiiiiivannn. 310 mW
Derate Above 25°C ............c...... 28 mW/°C ’

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

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted

J111 J112 _J113
PARAMETERS MIN| TYP|MAX[MIN|TYP|MAX|MIN|TYP|MAX|UNIT TEST CONDITIONS
lassr Gate Reverse Current (Note 1) -1 -1 -1 | nA |Vps =0V, Vgs = -15V
Vas(off) Gate Source Cutoff Voltage -3 -10 | -1 -5 |-0.5 -3 Vv Vps =5V, Ip = 1uA
BVass Gate Source Breakdown Voltage -35 -35 -35 Vps =0V, Ig = -1uA
Ipss Drain Saturation Current (Note 2) 20 5 2 mA | Vps =15V, Vgs'= 0V
1D(off) Drain Cutoff Current (Note 1) 1 1 1 | nA |Vbs =5V, Vgs =-10V
‘I 'rps(on) Drain Source ON Resistance 30 ‘1 50 100| Q@ |Vbs=0.1V, Vgs =0V
Cdg(off) Drain Gate OFF Capacitance 5 5 5 ; — —
Csg(otf) Source Gate OFF Capacitance 5 5 51 ¢ Vos =0V, Ves =-10V| o
Cdg(on) Drain Gate Plus Source Gate 28 28 28 | P [Vos=Vas =0 f=1MHz
| Csd(on) ON Capacitance
td(on) Turn On Delay Time 7 7 7 Switching Time Test Conditions
tr Rise Time 6 6 6 J111 J112 J113
td(off) Turn Off Delay Time 20 20 20 ns |Vop 10V 10V 10V
tf Fall Time 15 15 15 Vas(off)y -12V -7V -5V
RL 0.8k - 1.6k 3.2kQ
NOTES:

1. Approximately doubles for every 10°C increase in Ta.
2. Pulse Test duration 300us; duty cycle < 3%.
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J174-J177
I]["L P-Channel JFET

PIN CHIP
FEATURES CONFIGURATION TOPOGRAPHY (Note 1)
¢ Low Insertion Loss TO-92 5508
" No Offset or Error Generated by Closed F o -
i [

Switch i y s 0035 0037
Purely Resistive e 0075 * 5073
High Isolation Resistance from Driver o oo O™

e Short Sample and Hold Aperture Time 0077 * 5025 "‘I ~
e Fast Switching !
NOTE SUBSTRATE IS GATE
S D G s
APPLICATIONS
e Analog Switches ORDERING INFORMATION*
®
: gmppers TO-92 | WAFER DICE
ommutators ' ' JTX | JITXIW | JT7XID
*When ordering wafer/dice refer to Appendix B-23.
ABSOLUTE MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Gate-Drain or Gate-Source Voltage (NOte 1) ......c.vvriiieiirinnennnennannn. 30V
Gate CUIMENT ... ittt et et ettt e e eiaianes 50 mA
Storage Temperature Range ............cceeveiiiuneeennnann.. -65°C to +200°C
Operating Temperature Range .............ccvvenuueennnn.. ... -55°Cto +150°C
Lead Temperature (Soldering, 10S€C.) ...ttt iiieeeannn. 300°C
Power Dissipation .............iiiiiiiii e e 350 mW
Derate @boVe 25°C  tiviittii e e 3.5 mw/°C
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted
J174 J175 J176 J177
PARAMETERS MIN[TYP[MAX|[MIN| TYP|MAX [MIN [ TYP|MAX [MIN | TYP|MAX|UNIT TEST CONDITIONS
lcssr | Gate Reverse Current 1 1 1 1 nA |[Vps =0, Vgs = 20V
(Nate 2)
Vas(off) | Gate-Source Cutoff 5 10 | 3 6 1 4 |08 2.25 Vps =-15V, Ip =-10nA
Voltage v
BVass | Gate-Source Breakdown | 30 30 30 30 Vps =0, Ig = TpA
Voltage
Ipss Saturation Drain Current | -20 -100| -7 -60 | -2 -25 |-1.5 -20 | mA | Vps=-15V,Vgs =0
(Note 3)
ID(ot) Drain Cutoff Current -1 -1 -1 -1 nA | Vps=-15V, Vgs = 10V
(Note 2)
rDS(on) | Drain-Source ON 85 125 250 300 0 VGgs =0, Vps = 0.1V
Resistance
Cdg(offy | Drain-Gate OFF 55 - |55 55 5.5
Capacitance _ =10
“Cegloff) | Source-Gate OFF 55 55 55 55 Vos = 0. Vas = 10V
Capacitance F . —
Cdg(on) | Drain-Gate Plus Source P f=1Mhz
+ Gate ON Capacitance 40 40 40 40 Vps =Vgs =0
. ng(on)
td(on) Turn On Delay Time 2 5 15 20 Switching Time Test Conditions
J174 | J175] 176 [J177
tr Rise Time 5 10 20 25 ns | Vop -10V] -6V| 6V | -6V
td(off) Turn Off Delay Time 5 10 15 20 Vaspoffy 12V | 8V | 6V 3V
1 Fall Time 10 20 20 25 RL 560() | 12K()| 5.6K({10K(2
VGgson) 0OV | OV ov ov
NOTES:

1. Geometry is symmetrical. Units may be operated with source and drain leads interchanged.
2. Approximately doubles for every 10°C increase in Ta.
3. Pulse test duration -300us; duty cycle < 3%.
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BINTERSIL

t

FEATURES
e High Input Impedance
® Low igss

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)
Gate-Source or Gate-Drain Voltage
Gate Current ...........coiiiiiiinnnnn. 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 3.3mwW/°C

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted

J201-J204
N-Channel JFET

: PIN
CONFIGURATION

TO-92

CHIP
TOPOGRAPHY

5010°

-0013(.0330)
mruu n

011(.279)
01538

.0025(,0635) X 0028(.0835)
"0035(0889)  .0035(.0889)

S

NOTE: SUBSTRATE IS GATE

| e 011
o)

ORDERING INFORMATION*

T0-92 WAFER DICE

J201 J201/W J201/D
J202 J202/W J202/D
J203 J203/W J203/D
J204 J204/W J204/D

*DICE WITH 4 MIL BONDING PADS
AVAILABLE. CONSULT FACTORY
FOR DETAILS.

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

J201 J202 J203 J204 .
PARAMETERS MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | MIN TYP MAX | UNIT TEST CONDITIONS
IGss Gate Reverse Current - 100 - 100 -100 -100 | pA |Vpg=0, Vgg=—20V
(Note 2)
VGs(off) Gate-Source Cutoff -03 -15]|-08 -40(-20 -100{ -05 -20 Vps =20V, Ip=10 nA
Voltage v
BVGss Gate-Source Breakdown -40 -40 -40 -25 Vps=0.lg=-14A
Voitage
Ipss Saturation Drain Current 0.2 1.0 09 45 4.0 20 1.2 mA [Vpg =20V, Vgg=0
(Note 3)
6 Gate Current (Note 1) -35 -35 -35 -35 pA [Vpg =20V, Ip=200,A
9ts Common-Source Forward 500 1,000 1,500 1500
Transconductance(Note 2)
umho f=1kHz
Gos Common Source Output 1 35 10 25 Vps =20V, Vgg =0
Conductance
Cigs Common-Source input 4 4 4 4
Capacitance
a oF f=1MHz
Crss Common-Source Reverse 1 1 1 1
Transfer Capacitance
8 Equivalent Short-Circuit 5 5 5 10 nv |Vpg=10V.Vgs=0 f=1kHz
Input Noise Voltage Vhz

NOTES: 1. Approximately doubles for every 10°C increase in Th.
2. Pulse test duration =2ms.
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J201-J204 EINmMERSIL

J204
PARAMETERS MIN | TYP | MAX UNIT TEST CONDITIONS
| Gate Reverse Current 100 N v 0.V 20V
GSS (Note 2) P ps = 0, Vgs =
S V, ~ Gate-Source Cutoff 0.5 2.0 v Vpg = 20V, ID = 10nA
Z GS(off) Voltage : . ps = 20V, ID =
T |av Gate-Source Breakdown o5 v o1 A
| @ss Voltage ps = %la =~k
C | Saturation Drain Current 12 mA v 20V, V 0
DSS (Note 3) . DS = » VGS =
ey Gate Current (Note 1) -35 pPA Vpg = 20V, Ip 2004A
Common-Source Forward '
Ots ) 1500
Transconductance (Note 2)
- pmho f=1kHz
D Common Source Output 25
Y | Gos Conductance ’
N VDS = 20V, VGS =0
Ale Common-Source Input 4
Y Capacitance
oF f=1MHz
| Common-Source Reverse .
Crss . 1
C Transfer Capacitance
Equivalent Short-Circuit nV
en ) X 10 = VDS = 10V, VGS =0 f=1kHz
Input Noise Voltage Hz
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| 13080310
EINmnaRSIIL N-Channel JFET

FEATURES PIN
¢ Industry Standard Part in Low Cost Plastic Package CONFIGURATION CHIP
e High Power Gain TOPOGRAPHY
e Low Noise ’ TO-92 I, -an__ _‘
¢ Dynamic Range Greater than 100 dB —— —
e Easily Matched to 75Q Input o ~40
5021. N e
APPLICATIONS L=<
* VHF/UHF Amplifiers ‘ ' N
¢ Oscillators ) : . s
® Mixers . s o G o e 2ocaces 024 X oo
ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted) ’ ’
Drain-Gate Voltage ..............cooiiieneennnn. -25V " ORDERING INFORMATION*
Drain-Source Voltage ...................vcoooun. -25V : :
Continuous Forward Gate Current ............. -10 mA 1 T0-92 WAFER DICE
Storage Temperature Range .......... -65°C to +200°C J30X - J30X/W J30X/D
Operating Temperature Range ........ -55°C to +150°C - -
Lead Temperature (Soldering, 10 sec.) ........ +300°C
Power Dissipation ............ ... ..., 300 mW
: Derate above 25°C ... 1.7 mW/°C *When ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS ‘
TEST CONDITIONS: 25°C unless otherwise noted
J308 J309 J310
PARAMETER MIN | TYP [ MAX | MIN | TYP | MAX | MIN | TYP | MAX | UNIT TEST CONDITIONS
BVagss | Gate-Source Breakdown -25 -25 -25 Vv I =-1uA, Vps =0
[ Voltage
lassr Gate Reverse Current -1.0 [ -1.0 -1.0 ] nA | Vgs =-15V,
[Ta=125°C -1.0 -1.0 -1.0 | wA Vps =0
Vas(off) | Gate-Source Cutoff 4 -1.0 -6.5 | -1.0 -4.0 | 2.0 . 6.5 ) Vps =10V, Ip = 1nA
Voltage .
loss Saturation Drain 12 60 12 30 24 60 mA Vps =10V, Vgs =0
. Current (Note 1) .
Vash Gate-Source Forward 1.0 1.0 : 1.0 \ Vps =0, lc =1mA
Voltage
gfs Common-Source Forward 8,000 20,000{10,000 20,000 {8,000 18,000
. Transconductance
Jos Common-Source 200 200 200
Output Conductance Vps = 10V, _
9% Common-Gate Forward 13,000 13,000 12,000 #mhos | " omA f=1kHz
i Transconductance
Gog Common Gate Output 150 150 150
Conductance
Cgd Gate-Drain 18 | 25 18 | 25 18 | 25
Capacitance F | Vos=0, f=1MH
Cos | Gate-Source i3 [ 50 43 | 50 73 [ 50| 7 |vas=-1ov z
Capacitance
en Equivalent Short-Circuit 10 [ 10 10 nV_ {Vps =10V, f=100 H
Input Noise Voltage VHz |Ip =10 mA z
Re(vts) | Common-Source Forward 12 12 12
Transconductance '
Re(vig) | Common-Gate Input 14 14 14
Conductance mmho
Re(vis) | Common-Source input 0.4 0.4 .| 04
Conductance f =105 MHz
Re(vos) | Common-Source Output 0.15 0.15 0.15 Vps = 10V,
Conductance Ip = 10mA
Gpg Common-Gate Power 16 16 16
Gain at Noise Match
NF . I'Noise Figure . 1.5 1.5 1.5 dB
Gpg Common-Gate Power 1 1 : " .
Gain at Noise Match i = 450 MHz
NF Noise Figure 2.7 2.7 2.7

NOTE: 1. Pulse test PW 300 us, duty cycle < 3%.
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. |][]|L LM114/H,LM114A/AH

Monolithic Dual NPN

Transistor

GENERAL DESCRIPTION FEATURES

These devices contain a pair of junction-isolated NPN transis- e Low offset voltage

tors fabricated on a single silicon substrate. This monolithic e Low drift

structure makes possible extremely tight parameter matching e High current gain

at low cost. Further, advanced processing techniques yield e Tight beta match

exceptionally high current gains at low collector currents, e High breakdown voltage

virtual elimination of “popcorn noise,” low leakages and e Matching guaranteed over a OV to 45V collector-base vol-

improved long-term stability.

tage range
. . . N * CMRR >100dB
Although designed primarily for high breakdown voltage and
exceptional DC characteristics, these transistors have surpris- CON Flgll.u\A'i'ION TOPOCG'I‘!:!PAPHY
ingly good high-frequency performance. The gain-bandwidth T0-11
product is 300MHz with TmA collector current and 5V col- TO-78 4003 N
lector-base voltage and 22MHz with 10uA collector current. a0 | .
Typical collector-base capacitance is only 1.6 pF at 5V. _ [ oa0” 0035 * 0035
Fou.snos 21~ I — ISOLATION
ABSOLUTE MAXIMUM RATINGS o 22 v 2races
(Ta = 25°C unless otherwise noted) | | onse <svwe 2pLacES
Collector-Base Voltage (1) ............ccoviiuuiiiinn... 45V BasE =1~ o0 DIaMETER
Collector-Emitter Voltage (1) ................o... 45V -~ EMITTER =2 0040
Collector-Collector Voltage ..................... 45V EMITTER =1 TYP.2PLACES e ETER
Emitter-Base Voltage (1) ...............oooiint R\ K 8 c, e .
Collector Current (1) ..o.viiiiiiiiii e iieaeneanen 20mA E, 8
Storage Temperature Range -65°C to +200°C ORDERING INFORMATION*
Operating Temperature Range ............. -55°C to +150°C
Lead Temperature (Soldering, 10sec.) ............... +300°C T0-71 TO-78 WAFER DICE
Power DisSipation .............viiiiiiiiiieieiaiaan 800mW LM114 | LM114H | LM114/W | LM114/D
Derate above 25°C .........coiiiiiiiiiiiiiii 14mW/°C LM114A | LM114AH
ELECTRICAL CHARACTERISTICS (Note 2) *When ordering wafer/dice refer to Appendix B-23.
______ maxmumumrs |
PARAMETER LM114A, AH LM114, H UNITS CONDITIONS
Offset Voltage 05 20 mv 1uA < Ig = 100xA
Offset Current 20 10 nA I = 10pA
05 Ic = 1uA
Bias Current 20 40 nA Ic = 104A
3.0 Ic = 1A
Offset Voltage Change 02 1.5 mv OV = Vgg = Vyax, Ic = 104A
Offset Current Change 1.0 4.0 nA
Offset Voltage Drift 20 10 uvi°C
Offset Current 12 50 -55°C = Tp <= +125°, Ig = 104A
Bias Current 60 150 nA
Collector-Base Leakage Current Voe = VMmax
10 50 pA
[ Ta=125°C 10 50 nA
Collector-Emitter Leakage Vce = Vmax, Ves = OV
Current 50 200 pPA
} Ta =125°C 50 200 nA
Collector-Collector Leakage Vee = Vmax
Current 100° 300 pA
] Ta=125°C 100 300 nA~

Note 1: Per transistor.

Note 2: These specifications apply for To = +25°C and OV < Vg < VAX, unless otherwise specified. For the LM114 and LM114A, Viyax =

30V.
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M116

|]|]|L | Diode Protected

N-Channel Enhancement
Mode MQS FET

vaa"l;ll{RES' PIN DEVICE
¢ Integrated Zener Clamp for Gate Protection CONFIGURATION SFHEMATIC
TO-72 L
\ Ly -2
ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted) x
Drain to Source Voltage .........0....coveevinne.. 30V —o3
‘Gate to Drain Voltage .........cooveiiuieennnennnn 30V
Drain Current ..........ccvvevennnn. 50 mA 4
Gate Zener Current ........cooevenneeennnn.. +0.1. mA
Storage Temperature Range .......... -65°C to +200°C c s CHIP )
Operating Temperature Range ........ -55°C to +150°C "6 ° TOPOGRAPHY
Lead Temperature (Soldering, 10 sec.) ........ +300°C 1003
Power Dissipation ............ccceiiiiiiinn.. 300 mwW
Derate above 25°C ................. 22 mw/°C % * oo B ——— v
¢
I #ws 0025, 0029
o 0035 * 0039
I
NOTE ?;J:z'oﬂvATE
ORDERING INFORMATION*
TO-72 WAFER DICE
M116 M116/W | M116/D

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

M116

PARAMETER MIN | MAX UNITS TEST CONDITIONS
'DS(on) Drain Source ON Resistance ;gg Q 322 - fg :// :g - :gg Zﬁ\\;::ss:g
VGS(th) Gate Threshold Voltage 1 5 VGs=Vps, Ip=10puA, VB =0
BVDss Drain-Source Breakdown Voltage 30 \) ID=1uA,Vgs=VBs=0
BVsps Source-Drain Breakdown Voltage 30 Is=1uA, VgD =VBp =0
BVGBS Gate-Body Breakdown Voltage 30 60 Ig=10uA, Vsg=VpR=0
ID(OFF) Drain Cutoff Current 10 nA Vps=20V,Vgs=VBs=0
IS(OFF) Source Cutoff Current’ 10 Vsp=20V,Vgp=VBp =0
Igss Gate-Body Leakage 100 pA VGs=20V,Vpg=VRps=0
Cgs Gate-Source 25 VGB=VDpB=Vsg=0,f=1MHz
Cgd Gate-Drain Capacitance 25 Body Guarded
Cdb Drain-Body Capacitance 7 pF Vg =0,Vpg =10V, f=1MHz
Ciss Inbut Capacitance 10 :/=G1B ’\—Aﬂ'ZVDB =10V.Vgs=0
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[|[| U200-U202

N-Channel JFET

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-18
FEATURES 5001
® Low Insertion Loss o mam N | [ sumsraare s
® Good OFF Isolation : r r

APPLICATIONS - §
® Analog Switches z .

e Commutators ac | ey souace:
e Choppers ° s o

ORDERING INFORMATION*

T0-18 WAFER DICE
U200 U200/wW U200/D
U201 U201/W U201/D
U202 U202/wW U202/D

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

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

Gate-Drain or Gate-Source VOlage  ...........coienirinirainineneinenannans -30V
Gate CUITENt ... e e 50 mA
Storage Temperature Range .............eveirinenrenenennnn.n. -65°C to +200°C
Operating Temperature Range ..............coviveniinininnnn... -55°C to +150°C
Lead Temperature (Soldering, 10 SEC.) .....vvtiireeirinrineenennennns. +300°C
Total Device Dissipation .............ccociiiiiiiiniina... e e 1.8W
Derate above 25°C ... ... ...ttt e 10 mw/°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
U200 U201 U202
Parameter Unit Test Conditions
Min | Max | Min { Max | Min | Max
-1 -1 -1 nA
lgss Gate Reverse Current Vgss =20V, Vpg =0
| Ta=150°C -1 -1 Y
BVgss | Gate-Source Breakdown Voltage -30 -30 -30 v Ig=1sA,Vpg =0
VGs(off) | Gate-Source Cutoff Voltage -05| -3|-15! -5|-35]|-10 Vps=20V,Ip=10nA
1 1| nA
1 Drain Cutoff Current Vpg =10V,Vgs = —12V
D(off) y Ta=150°C 1 1 1| wa | P8 as
Ipss Saturation Drain Current (Note 1) 3} 25{( 15 75| 30| 150} mA | Vpg=20V,Vgs=0
Tds(on) | Drain-Source ON Resistance 150 75 50| ohm | Vgg =0,ip=0 f=1kHz
’ Common-Source Input
Ciss c it Not ‘1) 30 30 30 Vps=20V,Vgs =0
apacitance (Note 1) oF f=1MHz
Common Source Reverse Transfer
Cfss ) 8 8 8 VDS:O,VGS: -12V
Capacitance

NOTE 1: Pulse test required, pulsewidth = 300 usec, duty cycle <3%.

«
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II]N'I'EKI]IL

Monolithic Dual N-Channel JFET

'FEATURES
- Good Matching Characteristics
APPLICATIONS

¢ Differential Amplifiers
.® Low and Maximum Frequency Amplifiers

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 Temperature Range

......................... 50 mA
-65°C to +200°C
-55°C to +150°C

Load Temperature (Soldering, 10 sec.) ........ +300°C
Power Dissipation .............ccocviiiiinnn.. 300 mW
Derate above 25°C .................. 1.7 mW/°C

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

U231-U235

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-71 6037 B

$1— -
D1 —

Gy D,
ALL BOND PADS ARE 4 x 4 MIL.

ORDERING INFORMATION*

TO0-71 WAFER DICE
U23X U23X/W U23X/D

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

. 1. Per transistor. )
2. Pulse test required, pulse width = 300 us, duty cycle < .3%.
3. Measured at end points, Ta and Tg.

1-86

Parameter Min_| Max | Unit Test Conditions
-100 pA
" lgssr Gate Reverse Current Vags =30V, Vps =0
[Ta=150°C -500 | nA
BVass Gate-Source Breakdown Voltage ~ | 50 - Ic=1uA,VDs =0
VaGs(off) Gate-Source Cutoff Voltage -05 | -45 \' Vps =20V, Ip=1nA
Vas Gate-Source Voltage 03 | 4.0
-50 pA Vpag = 20V, Ip = 200uA
la Gate Operating Current :
' rTA =125°C -250 nA
Ipss Saturation Drain Current (Note 2) 0.5 5.0 mA | Vbs =20V, Vgs =0
1000 | 3000 =1kHz
dfs Common-Source Forward Transconductance (Note 1) Vps =20V, Vgs =0
] 1000 umho f =100 MHz
Ofs Common-Source Forward Transconductance (Note 1) 600 | 1600 Vpa = 20V, Ip = 200pA
Jos Common-Source Output Capacitance 35 Vps = 20V, Vas=0 =1kHz
dos Common-Source Output Conductance 10 VpaG = 20V, Ip = 200uA
Ciss Common-Source Input Capacitance 6
PF f=1MHz
Crss Common-Source Reverse Transfer Capacitance 2 - Vos = 20V, Vas = 0
n .
®n Equivalent Short Circuit Input Noise Voltage 80 Hz f=100 Hz
U231 | U232 | U233 | U234 | U235 .
Matching Characteristics Max | Max | Max | Max | Max | Unit Test Conditions
llg1-lg2| Differential Gate Current 10 10 10 10 10 nA | Vbg =20V, Ip = 200uA [125°C
(Ipss1-Ipss2) Saturation Drain Current 5 5 5 10 15 % |Vps=20V,Vgs=0
IDss1 Match (Note 2)
|Vasi-Vasz| Differential Gate-Source 5 10 15 20 25 mV
Voltage
TA=25°C
A|VGsi-Vas2| | Gate-Source Voltage 10 25 50 75 100 . Tg =125°C
AT . Differential Drift (Note 3) uvrec TAa =-55°C
' 10 25 50 75 100 Vpa = 20V, Ip=200uA {Ts = 25°C
1(gts1-gfs2) Transconductance Match 3 5 5 10 15 %
gfst (Note 2) f=1kHz
" IT9os1-Qos2| Differential Output . 5 5 5 5 5 | umho
Conductance .
NOTES: !



BINTERSIL  uzs7

Monolithic Dual
N-Channel JFET

FEATURES PIN CHIP
[ > 5000 umho from DC to 100 MHz
° gllf:tched Vgs, gts and gos CONFIGURATION TOPOGRAPHY
TO-99 6022
i RO
0027
ABSOLUTE MAXIMUM RATINGS bos, / (TP 2PLACES)
D, 4
(TA = 25°C unless otherwise noted) o o 01 S5t * S0
{TYP 2PLACES)
Gate-Drain or Gate-Source Voltage (Note 1) ...... -25V : s, 00w 0017
Gate Current (Note 1) .........c.oveeeeeeaon... 50 mA o027 0077
Storage Temperature Range .......... -65°C to +200°C
Operating Temperature Range ........ -55°C to +150°C oS 0z G,
Lead Temperature (Soldering, 10 sec.) ........ +300°C 6, b, S
ONE SIDE BOTH SIDES
Power Dissipation.............. 250 mW 500 mW
Derate above 25°C ......... 3.8 mw/°C 7.7 mW/°C
ORDERING INFORMATION*
TO-99 | WAFER DICE
U257 u2s7/ W u257/D

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

PARAMETER MIN MAX | UNIT TEST CONDITIONS
-100 pA

1 Gate R = =

GSSR ate Reverse Current l TA=150°C 250 oA VGs=15V,Vps=0

BVGss Gate-Source Breakdown Voltage -25 v Ig=-1uA,Vps=0

VGS(off) Gate-Source Cutoff Voltage -1 -5 Vps=10V,Ip=1nA

Ipss Saturation Drain Current (Note 2) 5 40 mA Vps=10V,VGgs=0
gfs Common-Source Forward Transconductance 5000 | 10,000 Vps=10V,Ip=5mA [f=1kHz
gfs Common-Source Forward Transconductance 5000 | 10,000 mho Vpg=10V,Ip=5mA [f=100 MHz
dos Common-Source Output Conductance 150 | # Vps=10V,Ip=5mA |f=1kHz
doss Common-Source Output Conductance 150 f=100 MHz
Ciss Common-Source Input Capacitance 5

| E—1) = = =

Crss Common-Source Reverse Transfer Capacitance 1.2 pF VDG=10V.Ip=5mA }f=1MHz
— _nVv_
en Equivalent Input Noise Voltage 30 \/—I-F f=10 kHz
'DSs1 - |
1DsS2 Drain Current Ratio at Zero Gate Voltage (Note 2) | 0.85 1 Vps=10V,Vgs=0
IVGS1-VGs2! Differential Gate-Source Voltage 100 mV
% Transconductance Ratio 0.85 1 Vpg=10V,Ip=5mA )

s
|90s51-90s2! Differential OQutput Conductance 20 umho f=1kHz

NOTES:

1. Per transistor.
2. Pulse test required, pulse width = 300 us, duty cycle < 3%.
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BINTERSIL

FEATURES
® Low ON Resistance
® Ip(off) <500 pA
. Switches directly from T2L Logic (U306)

1 - APPLICATIONS

"~ ® Analog Switches
o Commutators
e Choppers

kABSOLUTE MAXIMUM RATINGS
(TA = 25°C unless otherwise noted)

U304-U306
P-Channel JFVET

PIN
CONFIGURATION
TO-18

b gc S

CHIP
TOPOGRAPHY (Note 1)

019 483)
— 023! 584

Gate-Drain or Gate-Source Voltage (Note 1) ... ...... 30V
Gate CUITENt ..ottt e 50 mA 5508 | —_ s 00 0050
Storage Temperature Range ............ -65°C to +200°C | i x
Operating Temperature Range .......... -55°C to +150°C o4 3581 t i 1 D027 0681
Lead Temperature (Soldering. 10 sec.) ............ 300°C o) i |
Power Dissipation ..............c.c.iiiiiinnn... 350 mwW oozl 3232'101\\ I
Derate above 25°C ................... 2.8 mwW/°C 00371 0939;
00271 0685)
NOTE SUBSTRATL ISGATE
ORDERING INFORMATION*
T0-18 WAFER DICE
U304 U304/W U304/D
U305 U305/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.
U304 U305 U306 ’
Parameter Min | Max | Min | Max | Min | Max | Unit Test Conditions
500 500 500 | pA
lessr | Gate Reverse Current [ VGs = 20V, Vps =0
Ta=150°C 1.0 1.0 1.0 | LA
BVagss | Gate-Source Breakdown Voltage 30 30 30 lc=1uA, Vps =0
Vas(off)| Gate-Source Cutoff Voltage 5 10 3 6 1 4 Vbs =-15V, Ip = 1A
v Vags =0, Ip = -15mA(U304),
Vbs(on) | Drain-Source ON Voitage -1.3 -0.8 -0.6 Ip = -7mA (U305),
Ip = -3mA (U306)
Ipss Saturation Drain Current (Note 2) -30 | 90 | 15| 60 | -5 | 25 | mA |Vps =-15V, Vas =0
—500 -500 —500] pA |Vps =-15V, Vags = 12V (U304)
Ip(offy | Drain Cutoff Current Vags = 7V (U305)
Ta=150°C -1.0 -1.0 -1.0 | LA Vas = 5V (U306)
rps(on) | Static Drain-Source ON Resistance 85 110 175 | O [Vas =0V, Ip =-1mA
rdsion) | Drain-Source ON R 1ce 85 110 1751 Q |Vgs=0V,Ip=0 f=1kHz
Ciss Common-Source Input Capacitance 27 27 27 Vps =-15V, Vas =0 .
Vps =0, Vas = 12V (U304) f=1MHz
Common-Source Reverse Transfer pF Vas = 7V (U305),
Crss Capacitance . 7 7 7 Vas = 5V (U306)
U304 | U305 | U306
td(on) Turn-ON Delay Time 20 25 25
Vbp -10v_ | -6V -6V
tr Rise Time 15 25 35 | ns |Vas(otn| 12V v 5V
td(off) Turn-OFF Delay Time 10 15 20 RL 5800 | 7430 | 18000
t Fall Time 25 40 60 VaGson)| 0 0 0
IDon) | -15MA-7mA | -3mA
NOTES:

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

2. Pulse test pulsewidth = 300us, duty cycle <3%.
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P [TE-I% U308-U310
um["L N-Channel JFET

FEATURES PIN CHIP
¢ Industry Standard Part in Low Cost Plastic Package CONFIGURATIONS TOPOGRAPHY
o Hi .
High Po‘wer Gain TO-52 o
¢ Low Noise I —
. 0031 0088
e Dynamic Range Greater than 100 dB 0021 * o058 O~ Lo
o Easily Matched to 750 Input oot %\ e
7~
ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise noted) s
Gate-Drain or Gate-Source Voltage ................ -25V it 2eonces oom X aast
Gate Current .....c..oviiiiiiii i 20 mA Gc *
o s ORDERING INFORMATION
Storage Temperature ................. -65°C to +200°C
Operating Temperature Range ......... -55°C to +150°C 70-52 WAFER DICE
Led Temperature (Soldering, 10 sec.) ........... +300°C U308 U308/W u308/D
Power Dissipation ..............ccccieiiiiat 500 mW U309 U309/W U309/D
Derate above 25°C .............coiiinnnn 4mW/°C U310 U310/W U310/D
*When ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
SYMBOL| PARAMETER u3os U309 usio UNIT TEST CONDITIONS
MIN [ TYP| MAX| MIN[ TYP| MAX| MIN| TYP| MAX|
-150 -150 -150 PA VGS=—15V
'GSSR Gate Reverse Current
Ta=125°C -150 -150 -150 nA V.e=0
GS
Gate-Source Breakdown - -
BVGSS Voltage -25 -25 -25 IG =-1uA, VDS =0
v Gate-Source Cutoff v
GS(off)| Voltage -1.0 -6.0 |-1.0 -40 (-25 -6.0 VDs =10V, ID =1nA
- | Saturation Drain Current _ -
Ibss (Note 1) 12 60 | 12 30 | 24 60 | mA Vpg=10V,V5g=0
Gate-Source Forward _ _
VGS(f) Voltage 1.0 ’ 10 1.0 \ IG =10 mA, VDS =0
Common-Gate Forward
g‘Q Transconductance (Note 1) 10 20 10 20 10 18 mmho V..=10V
DS~ ‘
= f=1kHz
| Common-Gate Output Ip =10mA
gogs Conductance 150 150 150 umho
C Drain-Gate Capacitance 25 25 25
gd Vae=-10V
GS '
pF Vo.=10V f=1MHz
Cgs Gate-Source Capacitance 5.0 5.0 5.0 DS
én Equivaler!t Short Circuit 10 10 10 nv VDS =10V, =100 Hz
Input Noise Voltage (" ID Z10 mA
Common-Gate Forward 15 15 15 f=100 MHz
9%g Transconductance 14 14 14 f =450 MHz
mmbho
g Common-Gate Output 0.18 0.18 0.18 f =100 MHz:
ogs Conductance 0.32 0.32 0.32 V.. =10V f =450 MHz
) DS .
G Common-Gate Power 16 16 16 Ip=10mA | - 100 MHz
Py Gain 11 1" 1 = 450 MHz
dB
. . 1.5 1.5 1.5 f=100 MHz
NF Noise Figure 2.7 2.7 2.7 f =450 MHz

NOTE: Pulse test duration = 2 ms.
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EINMEIRSIL ‘U401-U406
Monolithic Dual N-Cha:'?:nel ~
| “ET

FEATURES ' PIN _ CHIP
. . . CONFIGURATION TOPOGRAPHY
¢ Minimum System Error and Calibration 70-71
* Low Drift with Temperature : .o 803
e Operates from Low Power Supply Voltages B
® High Output Impedance
017
ABSOLUTE MAXIMUM RATINGS ’ |
(Ta = 25°C unless otherwise noted) *
Gate-Drain or Gate-Source Voltage (Note 1) ........ 50V 0| o 1 T
a .
Gate Current (Note 1) ...t 10 mA 8 a o, ™
Storage Temperature Range .......... -65°C to +200°C ALLBOND PADS ARE 4 x 4 M-
Operating Temperature Range ........ -565°C to +150°C
Lead Temperature (Soldering, 10 sec) ......... +300°C
perature | 9. 10 sec) ORDERING INFORMATION*
ONE SIDE BOTH SIDES
Power Dissipation ........ 300 mW 500 mW
. WAFER DICE
Derate above 25°C .. 2.6 mW/°C 5 mw/°C T0-11
U40Xx U40X/W U40X/D
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25° unless otherwise noted. “When ordering wafer/dice refer to Appendix B-23.
U401 U402 U403 U404 U405 U406 .
Parameters "
Min | Max | Min | Max | Min | Max| Min | Max | Min | Max | Min | Max Unit Test Conditions
BVagss Gate-Source Breakdown -50 -50 -50 -50 -50 =50 v Vps =0, Ig = -1uA
Voltage i
lass Gate Reverse Current -25 -25 -25 -25 -25 -25| pA |[Vps =0, Vs =-30V
(Note 2)
Vas(off) Gate-Source Cutoff -5 |-25| -5 ([-25|-5[-25| -5]-25]| -5 [-25|-5]|-25 Vbs =15V, Ip =1 nA
Voltage ) v
Vas(on) Gate-Source -2.3 -2.3 -23 -23 -2.3 -2.3 Vo = 15V, Ip = 200uA
Voltage (on)
Ipss Saturation Drain Current 0.5 [10.0f 0.5 [10.0] 0.5 |{10.0| 0.5 | 10.0] 0.5 [10.0] 0.5 | 10.0] mA |[Vps = 10V, Vgs = 0
(Note 3)
Operationg -15 -15 -15 -15 -15 -15]| pA | Vpg =15V,
1) Gate Current (Note 2) ]TA =125°C -10 -10 -10 -10 -10 -10 | nA Ip = 200uA
BVagi-G2 Gate-Gate Breakdown +50 +50 +50 +50 +50 +50 \ Vps =0, Vgs =0, lg=*1uA
Voltage
gfs Common-Source Forward 2000({7000|2000 {7000{2000|7000{2000(7000{2000{7000]/2000] 7000
Transconductance(Note 3) Vps = 10V, f=1KkHz
Jos Common-Source Output 20 20 20 20 20 20 Vgs =0
Conductance . mho
afs Common-Source Forward 1000|1600{1000{1600|1000| 1600] 1000|1600{1000|1600{ 1000] 1600| *
Transconductance f=1KH
Jos Common-Source Output 2.0 2.0 2.0 2.0 2.0 2.0 - z
Conductance Vpa = 15V,
Ciss Common-Source Input 8.0 8.0 8.0 8.0 8.0 8.0 Ip = 200pA
Capacitance _
Crss Common-Source Reverse 3.0 3.0 3.0 3.0 30 |- 3.0 PF f=1MHz
Transfer Capacitance ' :
en Equivalent Short-Circuit 20 20 20 20 20 20 nV_| Vps = 15V, =10 Hz
Input Noise Voltage VvV Hz [Ves =0
CMRR Common-Mode Rejection 95 95 95 95 90 dB | Vpg = 10 to 20V, Ip = 200uA
Ratio (Note 4)
|Vasi-Vas2| Differential Gate-Source 5 10 10 15 20 40 | mV | Vpg = 10V, Ip = 200uA
Voltage
A|Vas1-Vesz| | Gate-Source Voltage Differ- 10 10 25 25 40 80 |uV/°C | Vpg = 10V, Ta=-55°C,
AT ential Drift (Note 5) Ip=200pA | TB=+25°C,
. | Ip = 200uA
) Tc = +125°C
NOTES: ) VoD
1. Per transistor. ‘ 5. CMRR =20 logio m ,AVpp=10V.

2. Approximately doubles for every 10°C increase in TaA.
3. Pulse test duration = 300 usec; duty cycle < 3%.
4. Measured at end points, Ta and Tg.
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BINTERSIIL U1897-U1899

N-Channel JFET

FEATURES
¢ Low Insertion Loss PIN CHIP
® No Error or Offset Voltage Generated CONFIGURATION TOPOGRAPHY
by Closed Switch T0-92 N m:om
0TS, 044T) (DRAIN)
APPLICATIONS U [l
Analog Switches, Choppers ™ J
ABSOLUTE MAXIMUM RATINGS ;;;:'% oz
(Ta = 25°C unless otherwise noted)
Gate-Drain or Gate-Source Voltage - .. .. .. -40V D
Forward Gate Current ................. 10 mA R
Storage Temperature Range .. -65°C to +200°C s o )
Epﬁﬁing Te":peratgrelzdf'*h'me.1 .0-55°C to i;ggg ORDERING INFORMATION*
ead Temperature (Soldering, 10 sec). ..
Power Diszipation Solderr g ..... ec) .. 350 mW T0-92 | 70-92-18 | WAFER DICE
Derate above 25°C .......... 35 mw/°C U1897 | U1897-18 | U1897/W | U1897/D
U1898 | U1898-18 | U1898/W | U1898/D
ELECTRICAL CHARACTERISTICS U1899 | U1899-18 | U1899/W | U1899/D
TEST CONDITIONS: 25°C unless otherwise noted

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

u1897 U1898 U1899

PARAMETERS MIN [MAX [MIN |MAX [ MIN [MAX |UNIT TEST CONDITIONS
BVgss Gate-Source Breakdown Volitage -40 — 40 —40) V | 1G= -14A,Vpg=0
lgssr Gate Reverse Current — 400 - 400 - 400 Vgs=-20V, Vpg=0
IpGo Drain-Gate Leakage Current 200 2000 .| 200 Vpg =20V, Ig=0
Isco Source-Gate Leakage Current 200 200 200| pA | Vgg=20V,Ip=g
ID(otf) Drain Cutoff Current 200 200 Vps =20V, Vgs = — 12V (U1897)
TA=85°C 10 10 10| nA | Vgg= -8V (U1898) Vgg= -6V (U1899)

VGs(off) | Gate-Source Cutoff Voltage ‘ -50| -10|-2.0f -7.0] -1.0] -50]| V |Vpg=20V,Ip=1na
Toss Saturation Drain Current 30 BE | 8.0 mA | Vps =20V, Vgg =0

(Note 1)

Vgs =0, Ip=6.6mA (U1897)

VDS(on) -Drain-Source ON Voltage 0.2 0.2 02} V |1p=4.0mA (U1898) Ip=2.5mA (U1899)
DS(on) Static Drain-Source ON 30 50 80| @ |Ip=1mA, Vgg=0

Resistance
Cdg Drain-Gate Capacitance < 5| 5 5 Vpg =20V, ig=0
Csg Source-Gate Capacitance 5 5‘ 5 Vgg=20V,Ip=0
Ciss Common-Source Input 16 16] 16| pF f=1MHz

Capacitance

Vps=20V,Vgs=0

- |Crss Common-Source Reverse 3.5 3.5 3.5
Transfer Capacitance )
td(on) Turn ON Delay Time 15 15 20 Switching Time Test Conditions

ty Rise Time 10 20) 40| ns U1897 U1898  U1899

Vop 3v av 3v

VGS(on) 0 0 ) 0

toff Turn OFF Time 40 60 80 Vaseffy -12v. -8V -6V

RL 4250 7700 11200

Ip(on) 66mA  4mA  25mA

NOTE: 1. Pulse test pulsewidth = 300 us; duty cycle<3%
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VCR2NI3PI4NI7N
Volitage Controlled

- a
Resistors
APPLICATIONS CHIP
X i
i girl?::'sS'gnal Attenuators TOPOGRAPHY ‘
; > . VCR
1 - o Amplifier Gain Control 220021N —ase— V§°%77N
e Oscillator Amplltude Control 00135 FULL RADIUS ooss m———-[ - 0025 . 0025
T B ) Radlid ‘o"_‘I“"’ N .lr 072 NOTE SUBSTRATE 1S GATE TlSH—T % X 6o%s
. f N :
ABSOLUTE MAXIMUM. RATINGS ! «7 . m] 'm ) o
(Ta = 25°C unless otherwise noted) : ot oo 2 ote0
. Gate-Drain or Gate-Source Voltage ....... 15V ks oz - X Sastaare
Gate CUITeNt .. luueeiieinneeennnnnens 10 mA | i l sounee — e /
Storage Temperature Range .. -65°C to +200°C - J JoMs 003 %025, 0025 oram M0 ruLn
Operating Temperature Range- --55° C to +150°C - |_»__ ™ e
Lead Temperature (Soldering, 10 sec.). .. +300°C o T
. Power Dissipation ......... e 300 mW VCR4N o
Derate above 25°C ............ 2mw/°C - 2% 4 5010-(4N) / oo FULLR
023 7 /
L]
PIN verap ! 50035 | ooy s 1 on
CONFIGURATIONS 5508 i, \~H_] o
6180 0025, 0025 4o |
10-18 T0-72 TO-72 e v ol e e |
! (P-Channel) (N-Channel) - 0050 NOTE: 'ssuGaivvvéne
NOTE SUBSTRATE IS GATE r‘— %:-;_-
ORDERING INFORMATION*
TO-18 70-72 WAFER DICE
VCR2N — VCR2N/W VCR2N/D
VCR4N — VCR4N/W VCR4N/D
| , — VCR3P VCR3P/W VCR3P/D
4 6.c o 4 c — VCR7N VCR7N/W VCR7N/D
o S 6 ¢%

‘ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

N-Channel VCR FETs

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

VCR2N VCR4N VCR7N
Parameter Min | Max | Min | Max | Min | Max | Unit Test Conditions
3 lgss Gate Reverse Current -5 -0.2 -0.1{ nA |Vgs =-15V, Vps =0
A|BVaess |Gate-Source Breakdown Voltage |-15 -15 -15 Ic =-1uA, VDs =0
T[Vasctn_|Gate-Source Cutoff Voitage 35] =7 [35] =7 [25] 5| Y [Io=14A Vos = 10V}
1clrdsion) Drain Source ON Resistance 20 | 60 | 200 | 600 [4,000/8,000] 0 [Vas=0,lpb=0 f=1kHz
D Cdgo Drain-Gate Capacitance 7.5 3 1.5 oF Vgp =-10V, Is=0 | _ 1. MHz
Y {Csgo Source-Gate Capacitance 7.5 3 1.5 Vs =-10V, Ip=0 |
P-Channel VCR FETs
Parameter VCR3P Unit Test Conditions
: ?, lass Gate Reverse Current 20 nA Vgs = 15V, Vps =0
A | BVgss Gate-Source Breakdown Voltage 15 I = 1uA, Vs =0
T VaGs(poff) | Gate-Source Cutoff Voltage 3.5 7 v Ip = -1uA, Vps = -10V|
1 C | -rds(on) Drain-Source ON Resistance 70 | 200 [§) Vgs=0,ibp=0 = 1kHz
D | Cdgo Drain-Gate Capacitance 6 oF Vep =10V, Is=0 f = 1 MHz
Y | Csgo Source-Gate Capacitance 6 Vgs =10V, Ip=0 )
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VCR2NI/3PI4NI7TN

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 voltage 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 enlarged graph of VDS = 0 for AC signals with no DC
component. Operation is in the first and third quadrants; the
device will operate in the first quadrant only if a constant
current is applied to the drain and the input signal level is
kept low.

30

EINmNERSIL

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 control voltage for best linearity is up to about
0.8Vpk; ON resistance increases rapidly beyond this point.

Vgs = 0V

Vgs = —-2V
VGS = ~4V
Vgs = -6V
Vgs = —8V

JFET OUTPUT CHARACTERISTICS
ENLARGED AROUND Vps = 0

10

Vps-VOLTS

JFET OUTPUT CHARACTERISTICS

FIGURE 1
i R c'-—
R
GATE CONTROL
FIGURE 2
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DIGITAL

ROMs

Organization Max Access Time (ns) loo Max(mA} No. Pins Package* Temp Range*
4096 x 8
IM7332 300 80 24 JP c
8192x 8 .
IM7364 350 150 24 JP c
EPROMs
Max Access Vce Icc Max (mA) lcc Max (uA)
Organi; Time (ns) V) Operating Standby No. Pins Package* Temp Range
1024 x 4
IM6653 550 5 ‘6 140 24 J 1M
IM6653A 300 10 12 140 24 J IM
512 x 8 .
1M6654 550 5 6 140 24 J LM
IM6654A 300 10 12 140 24 J M
PERIPHERAL
1M8048 Peripheral
IM82C43 — CMOS 1/0 Expander
*Package and Temperature Key
-F—Flatpack ' C—Commercial, 0°C to +70°C
J-—Ceramic Dual In-Line |—Industrial, -40°C to +85°C
P—Plastic Dual In-Line M—Military, -55°C to +125°C
D-Ceramic Side Brazed (Not Recommended for High Volume)
UARTS
Max.
CGlock XTAL
Part Number Frequency Frequency V Supply lgc Max.
1M6402 1.0 MHz — 5.0 1.2 mA
IM6402A 4.0 MHz — 4-11 . 9.0 mA
IM6402-1 2.0 MHz — 5.0 1.9 mA
IM6403 2.46 MHz 2.46 MHz 5.0 3.7mA
IM6403A 6.0 MHz 6.0 MHz 4-11 13.0 mA
IM6403-1 3.58 MHz 3.58 MHz 5.0 5.5 mA
GATE ARRAYS
Input Nand 170
Part Number Delay Gate Equivalent Cells Vee
1GC10408 6 ns 408 34 3-9v
1GC10756 6 ns 756 44 3-9v
1GC11500 6 ns 1500 62 3-9v
1GC12001 © 6 ns 2001 70 3-9v
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"ﬂ"_-. | IM6402/IM6403

Universal Asynchronous
Receiver Transmitter
(UART)

FEATURES GENERAL DESCRIPTION

® Low Power — Less Than 10mW Typ. at 2MHz The IM6402 and IM6403 are CMOS/LSI UART's for
) interfacing computers or microprocessors to asynchronous
Operation Up to 4MHz Clock (IM6402A) serial data channels. The receiver converts serial start, data,
Programmable Word Length, Stop Bits and Parity parity and stop bits to parallel data verifying proper code
transmission, parity, and stop bits. The transmitter converts

[ ]

[ ]

® Automatic Data Formatting and Status Generation parallel data into serial form and automatically adds start,
®

Compatible with Industry Standard UART’s parity, and stop bits.
(IM6402) The data word length can be 5, 6, 7 or 8 bits. Parity may be odd
@ On-Chip Oscillator with External Crystal or even, an‘d parity checking and generation can be inhibited.
(IM6403) The stop bits may be one or two (or one and one-half when
transmitting 5 bit code). Serial data format is shown in

® Operating Voltage — Figure 6.

IM6402-1/03-1: 5V The IM6402 and IM6403 can be used in a wide range of
IM6402A/03A: 4-11V applications including modems, printers, peripherals and
IM6402/03: 5V remote data acquisition systems. CMOS/LS| technology

permits clock frequencies up to 4.0MHz (250K Baud), an

PIN CONFIGURATION (outline dwg DL, PL) improvement of 10 to 1 over previous PMOS UART designs.
veo k- Power requirements, by comparison, are redt{cgfj from
+f2 sofere 670mW to 10mW. Status logic increases flexibility and
GND 38 [JcLst . e .
ool pod =g simplifies the user interface.
B! . . . .
:2235 Z 3: 33.5 TABLE 1 The IM6402 differs from the IM6403 in the use of five device
Reped: P Srs  [Pin]imea02[1m6403 w/XTAL | 1M6403 w/EXT CLOCK pins as indicated in Table 1 and Figure 1.
rerad o 32h TBRY 2 | N/c | Divide Control Divide Control
RBR3[] 10 311 TBR6 17 RRC XTAL External Clock Input
ReRzd T I0PTBRS | 19 [TriState| Always Active Always Active ORDERING INFORMATION
RBE;E 13 8fTeRs | 22 [TriState| Always Active Always Active
FE(]14 27 |3 TBR2 40 TRC XTAL GND ORDER CODE 1M68402-1/03-1 JO3A
sodie mpro PLASTIC PKG IM6402-1/03-11PL__| _IM6402/03-AIPL 1M6402/03-1PL
-d 21 TRE CERAMIC PKG IM6402-1/03-11DL |  1M6402/03-AIDL 1M6402/03IDL
DRROJ18 23 P TBAL MILITARY TEMP. IM6402-1/03-1MDL | IM6402/03-AMDL. =
pROQ19 221 TBRE*
rrid 20 21fmR MILITARY TEMP. | IM6402-1/03-1 1M6402/03-AMDL/ —
*See Table 1 WITH 883B MDL/883B 883B

FUNCTIONAL BLOCK DIAGRAM

—_——— . __ _TbRBMSB) - —|— TBRI(LSB)__ __
i w
* TBRE = I ] . t——={ TRANSMITTER BUFFER REGISTER | |
PARITY T |
TBRL TRANSMITTER LOGIC r
I TIMING [sor ] { TRANSMITTER REGISTER | | START | |
AND
TRC —}»| conTRoOL 1 i |
I 1 MULTIPLEXER ] |
| - 3 L : TRO
1
e CONTROL T s8s
CRL —F REGISTER — i
MR ————1p ‘ T |
| = I
| L . g $ t }—RrRt
RRC ——=| RECEIVER 10 MULTIPLEXER | START I
| TIMING T T T LogIc |
AND
mR —=] conTroL { RECEIVER REGISTER 1 |
| STOP PARITY T |
T LoGIC LOGIC
* bR . I RECEIVER BUFFER REGISTER | |
| . ‘JI-' T T T T T T T 7T |
| THREE STATE
SFD L ¥ ‘?4' BUFFEﬂS_: _______ RRD
OE ! FE PE RBRB (MSB) RBR1(LSB)

# These outputs are three state (IM6402) or always active (IM6403)




IM6402/1IM6403
IM6402/1M6403

ABSOLUTE MAXIMUM RATINGS

Operating Temperature

IM6402/03 ... -40°C to +85°C
Storage Temperature ................... -65°C to 150°C
Operating Voltage "...........c.coovvevnnnn.. 4.0V to 7.0V
Supply Voltage .........ciiiiiiiiiiiiiiiiinn, +8.0V

Voltage On Any Input or Output Pin
D.C. CHARACTERISTICS

-0.3V to V¢c +0.3V

BINTERSIL

NOTE: Stresses above those listed under “Absolute Maximum
Ratings’” may cause permanent device failure. These are
stress ratings only and functional operation of the devices at
these or any other conditions above those indicated in the
operation sections of this specification is notimplied. Exposure
to absolute maximum rating conditions for extended periods
may cause device failures.

TEST CONDITIONS: Vcc = 5.0 £ 10%, TA = -40°C to +85°C

SYMBOL PARAMETER CONDITIONS MIN TYP MAX UNITS
1 | VIH Input Voltage High Vce-2.0 \4
2 ViL Input Voltage Low 0.8° \Y
3 | hL Input Leakagel1] GND<V|N<Vce -5.0 5.0 HA
4 | VoH Output Voltage High IoH =-0.2mA 2.4 \
5 | VoL Output Voltage Low loL=1.6mA 0.45 \
6 |lowk Output Leakage GND<VouT<Vce -5.0 5.0 uA
7 |lcc Power Supply Current Standby VIN=GND or Ve 1.0 800 HA
-8 Icc Power Supply Current IM6402 Dynamic fe = 500 KHz 1.2 mA
9 |lcc Power Supply Current IM6403 Dynamic forystal = 2.46MHz 3.7 mA
10 | CiN Input Capacitancel 1] 7.0 8.0 pF
1 | Cco Output Capacitancel 1] 8.0 10.0 pF
NOTE 1: Except IM6403 XTAL input pins (i.e. pins 17 and 40).
NOTE 2: Vgg =5V, Ta=25°C.
A.C. CHARACTERISTICS
TEST CONDITIONS: Vcc = 5.0V + 10%, CL = 50pF, Ta = -40°C to +85°C
SYMBOL PARAMETER COND!ITIONS MIN TYP MAX UNITS
1 fc Clock Frequency IM6402 D.C. 1.0 MHz
2 fcrystal Crystal Frequency 1M6403 2.46 MHz
3 tpw Pulse Widths CRL, DRR, TBRL 225 50 ' ns
4 tmr Pulse Width MR See Timing Diagrams 600 200 ns
5 tas Input Data Setup Time (Figures 2,3,4) 75 20 ns
- 6 tdh Input Data Hold Time 90 40 ns
7 ten Output Enable Time 80 190 ns
p— \ ——
PIN 17 RECEIVER REGISTER \ Il PIN 17 c R ) VEGISTER
RRC — N 17 ] RECEIVER i i . Do_——bo—-— o 16X CLOCK
! = 240R 2
PIN 40 ,I XTAL T PiN40 ¢ | orvioer
TRANSMITTER REGISTER iq | M TRANSMITTER REGISTER
TRC—— 16X CLOCK A S | 16X CLOCK
/ = DIVIDE
PIN 2 | DIVIDE CONTROL PIN 2 CONTROL
NC———4———N/C | L= DIVIDE BY 2048
| H=DIVIDE BY 16
|
PIN 19
R_FIN19 | IM6402 \ PR}
\ BUFFERS ARE IM6403
PN 22 \ PIN 22 ALWAYS ACTIVE
BUFFERS ARE 3-STATE /4
TBRE WHEN SFD = HIGH Y TBRE
\
\ PIN 16
L 16 \\ o
I \ —

FIGURE 1. Functional Difference Between IM6402 and IM6403 UART (5403 has On-Chip 4/11 Stage Divider)

The IM6403 differs from:the IM6402 on three Inputs (RRC,
TRC, pin 2) as shown in Figure 1.. Two outputs (TBRE, DR) are
not three-state as on the IM6402, but are always active. The
on-chip divider and oscillator allow an inexpensive crystal to
be used as a timing source rather than additional circuitry such

24

as baud rate generators. For example, a color TV crystal at
3.5679545MHz results in a baud rate of 109.2Hz for an easy
teletype interface (Figure 10). A 9600 baud interface may be
implemented using a 2.4576MHz crystal with the divider setto
divide by 16.



IM6402/1M6403
IM6402A/IM6403A

ABSOLUTE MAXIMUM RATINGS

Operating Temperature
Industrial IM6402Al1/03Al
Military IM6402AM/03AM

Storage Temperature

Operating Voltage

Supply Voltage  .........coviiiiiiiiiiin

Voltage On Any Input or Output Pin

-40°C to +85°C
-55°C to +125°C
-65°C to 150°C

4.0Vto 11.0V
+12.0V
-0.3V to V¢c +0.3V

D.C. CHARACTERISTICS

ElINTERSIL

NOTE: Stresses above those listed under “Absolute Maximum
Ratings’’. may cause permanent device failure. These are
stress ratings only and functional operation of the devices at
these or any other conditions above those indicated in the
operation sections of this specification is not implied. Exposure
to absolute maximum rating conditions for extended periods
may cause device failures.

TEST CONDITIONS: Vcc = 4.0V to 11.0V, T = Industrial or Military

SYMBOL PARAMETER CONDITIONS MIN TYP2 MAX UNITS
1 ViH Input Voltage High 70% Ve \Y
2 | VL Input Volitage Low 20% Vce \"
3 | Input Leakagel] GND<V|N<Vce -1.0 1.0 BA
4 | VoH Output Voltage High IoH = 0mA Vcc-0.01 \4
5 | VoL Output Voltage Low loL = 0mA GND+0.01 A
6 | loLk Output Leakage GND<VouyT<Vce -1.0 1.0 HA
7 |lcc Power Supply Current Standby ViN=GND or Ve 5.0 500 MA.
8 |lcc Power Supply Current IM6402A Dynamic fc =4MHz 9.0 mA
9 Icc Power Supply Current IM6403A Dynamic fcrystal = 3.58MHz 13.0 mA
10 | CIn Input Capacitancel1] 7.0 8.0 pF
11 | Co Output Capacitance[1] 8.0 10.0 pF
NOTE 1: Except IM6403 XTAL input pins (i.e. pins 17 and 40).
NOTE 2: Voo =5V, Ta =25°C.
A.C. CHARACTERISTICS
TEST CONDITIONS: V¢ = 10.0V £5%, C_ = 50pF, T = Industrial or Military
SYMBOL PARAMETER CONDITIONS MIN TYP2 MAX UNITS
1 fc Clock Frequency IM6402A D.C. 4.0 MHz
2 fcrystal Crystal Frequency IM6403A 6.0 MHz
3 tpw Pulse Widths CRL, DRR, TBRL 100 40 ns
4 | tyr Pulse Width MR See Timing Diagrams 400 200 ns
5 tas Input Data Setup Time (Figures 2,3,4) 40 (] ns
6 | tan Input Data Hold Time 30 30 ns
7 ten Output Enable Time 40 70 ns
¢
TIMING DIAGRAMS
CLS1, CLS2, SBS, PI, EPE SFD OR RRD
+< 4 b
TBR1- TBR8 VALID DATA VALID DATA
Vi
7 7 \
—
CRL Vin Vin STATUS OR VALID
TBRL Vie Vi Vie RBR1 - RBR8 DATA
— tan
e—1tds fe—tds +tdn - ton .
tow tow

FIGURE 2. Data Input Cycle

FIGURE 3. Control Register Load Cycle

25

FIGURE 4. Status Flag Enable Time

or Data Output Enable Time



IM6402/1M6403
IM6402-1/IM6403-1

BINTERSIL

ABSOLUTE MAXIMUM RATINGS

Operating Temperature
Industrial IM6402-11/03-11 ....
Military IM6402-1M/03-1M ...
Storage Temperature

Operating Voltage .................

NOTE: Stresses above those listed under “Absolute Maximum
Ratings’” may cause permanent device failure. These are
stress ratings only and functional operation of the devices at
these or any other conditions above those indicated in the

240°C to +85°C
-55°C to +125°C

Supply Voltage

Voltage On Any Input or Output Pin

D.C. CHARACTERISTICS

-0.3V to V¢c +0.3V

may cause device failures.

...... . -65°Cto+150°C . . . e A
operation sections of this specification is notimplied. Exposure
e 4.0V to 7.0V . : . -
8.0V to absolute maximum rating conditions for extended periods
+8.

TEST CONDITIONS: Vcc = 5.0 + 10%, Ta = Industrial or Military

SYMBOL PARAMETER CONDITIONS MIN TYP2 MAX UNITS

1T |'ViH Input Voltage High Vee-2.0 \
2 | ViL Input Voltage Low 08 \
3 | Input Leakagel1] GND<V|N<Vce -1.0 1.0 kA
4 VOH Output Voltage High loH=-0.2mA 24 \%
5 | VoL Output Voltage Low loL =2.0mA 0.45 v
6 | lok Output Leakage - GND<VoyT<Vce + -1.0 1.0 kA
7 llcc Power Supply Current Standby VIiN=GND or Ve 1.0 100 rA
8 lcc Power Supply Current IM6402 Dynamic fc = 2MHz 1.9 mA
9 |lcc Power Supply Current IM6403 Dynamic forystal = 3.58MHz 5.5 mA
10 | CiN Input Capacitance[1] 7.0 8.0 pF
1 |Co. Output Capacitance[1] 8.0 10.0 pF

NOTE 1: Except IM6403 XTAL input pins (i.e. pins 17 and 40).

NOTE 2: Vg =5V, Ta=25°C.

A.C. CHARACTERISTICS ' ,

TEST CONDITIONS: Vcc = 5.0V + 10%, CL = 50pF, Ta = Industrial or Military

SYMBOL PARAMETER CONDITIONS MIN TYP2 MAX UNITS

1 [ Clock Frequency IM6402 D.C. 2.0 MHz
2 fcrystal Crystal Frequency IM6403 3.58 MHz
3 | tow Pulse Widths CRL, DRR, TBRL 150 50 ns
4 tmr Pulse Width MR See Timing Diagrams 400 200 ns
5 | tas Input Data Setup Time * (Figures 2,3,4) 50 20 ns
6 | tan Input Data Hold Time 60 40 ns
7 ten Outpqt Enable Time . 80 160 ns




IM6402/IM6403

Vee

* —————f

GND
RRD———
RBR8+———
RBR7 +————]
RBR6+——
RBRS+———
RBR4 +———]
RBR3<—
RBR2 +——

RBR 1=

PE «—1

OF +-——rf
SFD——1
*
DRR ——
* DR +—]

RR|———>

) -
2 39 f—epE
3 38 f~——cts1
4 37 fe———cLs2
5 36 f+———s8s
6 35 fe——p1
7 34|e——cnL
8 33}e—TBR8
9 32}e———TBR7
10 31}e———18rRe
" 30fs——78Rs
12 29 f———TBR4
13 28}+———TBR3
14 27 fe———TBR2
15 26 f«———18R1
16 25 f———=TRO
7 20———TRE
18 23 f+——TBRAL
19 " 22fp——=TBRE*
20 21 f——mr

*DIFFERS BETWEEN IM6402 AND IM6403.

FIGURE 5. Pin Configuration

IM6403 FUNCTIONAL PIN DEFINITION

PIN SYMBOL DESCRIPTION

1 VCC Positive Power Supply

2 | IM6402-N/C No Connection

IM6403-Control| Divide Control
High: 22 (16) Divider
Low: 211 (2048 Divider

3 GND Ground

4 RRD A high level on RECEIVER REGISTER
DISABLE forces the receiver holding
register outputs RBR1-RBR8 toa highim-
pedance state.

5 . RBR8 The contents of the RECEIVER BUFFER
REGISTER appear on these three-state
outputs. Word formats less than 8 char-
acters are right justified to RBR1.

6 RBR7 See Pin 5 — RBR8

7 RBR6 See Pin 5 — RBR8

8 RBR5 See Pin 5 — RBR8

9 RBR4 See Pin 5 — RBR8

10 RBR3 See Pin 5 — RBR8

1 RBR2 See Pin 5 — RBR8

12 RBRI See Pin 5 — RBR8

13 PE A high level on PARITY ERROR indicates
that the received parity does not match
parity programmed by control bits. The
output is active until parity matches on a
succeeding character. When parity is
inhibited, this output is low.

EINTERSIL

IM6403 FUNCTIONAL PIN DEFINITION
(Continued)

PIN

SYMBOL

DESCRIPTION

14

20

21

22

23

24

25

FE

OE

IM6402-RRC
IM6403-XTAL
or EXT CLK IN

RR

MR

TBRE

TBRL

TRE

TRO

A high level on FRAMING ERROR indi-
cates the first stop bit was invalid. FE will
stay active until'the next valid character’s
stop bit is received.

A high level on OVERRUN ERROR indi-
cates the data received flag was not
cleared before the last character was
transferred to the receiver buffer register.
The Error is reset at the next character’s
stop bit if DRR has been performed (i.e.,
DRR: active low).

A high level on STATUS FLAGS DI§ABLE‘
forces the outputs PE, FE, OE, DR, TBRE
to a high impedance state. See Block
Diagram and Figure 4.

*IM64G2 only.

The RECEIVER REGISTER CLOCK is 16X
the receiver data rate.

A low level on DATA RECEIVED RESET
clears the data received output (DR), to a
low level.

A high level on DATA RECEIVED indicates
a character has been received and trans-
ferred to the receiver buffer register.

Serial data on RECEIVER REGISTER
INPUT is clocked into the receiver
register.

A high level on MASTER RESET (MR)
clears PE, FE, OE, DR, TRE and sets TBRE,
TRO high. Less than 18 clocks after MR
goes low, TRE returns high. MR does not
clear the receiver buffer register, and is
required after power-up.

A high level on TRANSMITTER BUFFER
REGISTER EMPTY indicates the trans-
mitter buffer register has transferred its
data to the transmitter register and is
ready for new data.

A low level on TRANSMITTER BUFFER
REGISTER LOAD transfers data from in-
puts TBR1-TBR8 into the transmitter
buffer_register. A low to high transition
on TBRL requests data transfer to the
transmitter register. If the transmitter
register is busy, transfer is automatically
delayed so that the two characters are
transmitted end to end. See Figure 2.

A high level on TRANSMITTER REGISTER
EMPTY indicates completed transmission
of a character including stop bits.

Character data, start data and stop bits
appear serially at the TRANSMITTER
REGISTER OUTPUT.
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IM6403 FUNCTIONAL PIN DEFINITION

BINTERSIL

IM6403 FUNCTIONAL PIN DEFINITION

. - (Continued) (Continued)
PIN SYMBOL DESCRIPTION PIN SYMBOL DESCRIPTION
26 TBR1 Character data is loaded into the TRANS- 35 PI* A high level on PARITY INHIBIT inhibits
: MITTER BUFFER REGISTER via inputs parity generation, parity checking and
TBR1-TBR8. For character formats less forces PE output low.
than 8-bits, the TBRS, 7,and 6 Inputs are
lgngred zo’rresp:ndmg to the program- 36 SBS* A high level on STOP BIT SELECT selects
med word length. 1.5 stop bits for a 5 character formatand 2
stop bits for other lengths.
27 TBR2 See Pin 26 — TBR1
37 CLS2* These inputs program the CHARACTER
28 TBR3 See Pin 26 — TBR1 LENGTH SELECTED. (CLS1 low CLS2 low
: 5-bits) (CLS1 high CLS2 low 6-bits)(CLS1
29 TBR4 See Pin 26 — TBR1 low CLS2 high 7-bits) (CLS1 high CLS2
high 8-bits)
.30 TBRS See Pin 26 — TBR1 ag cLs1* See Pin 37 — CLS2
3 TBRG See Pin 26 — TBR1 39 EPE* When Pl is low, a high level on EVEN
. PARITY ENABLE generates and checks
32 TBR7 See Pin 26 — TBR1 even parity. A low level selects odd parity.
33 TBR8 See Pin 26 — TBR1 ’ .
40 |IM6402-TRC | The TRANSMITTER REGISTER CLOCK is
34 CRL A high level on CONTROL REGISTER IMBAOS eYAL | 16X the transmit data rate.
LOAD loads the control register. See or '
Figure 3.
*See Table 2 (Control Word Function)
TABLE 2. Control Word Function
CONTROL WORD
CLS2 cLs1 PI EPE SBS DATA BITS PARITY BIT STOP BIT(S)
L L L L L 5 OoDD 1
L L L L H 5 obD 156
L L L H L 5 EVEN 1
L L L H H 5 EVEN 15
L L H X L 5 DISABLED 1
L L H X H 5 DISABLED 15
L H L L L 6 oDD 1
. L H L L H 6 obD 2
L H L H L 6 EVEN 1
L H L H H 6 EVEN 2
L H H X L 6 DISABLED 1
L H H X H 6 DISABLED 2
H, L L L L 7 oDbD 1
H L L L H 7 oDD 2
H L L H L 7 EVEN 1
H L L H H 7 EVEN 2
H L H X L 7 DISABLED 1
H L H X H 7 DISABLED 2
H H L L L 8 OoDD ’ 1
H H L L H 8 obD - 2
H H L H L 8 EVEN 1
H H L H H 8 EVEN 2
H H H X L 8 DISABLED 1
H H H X H 8 DISABLED 2
X =Don’t Care

2-8




IM6402/1M6403
TRANSMITTER OPERATION

The transmitter section accepts parallel data, formats it and
transmits it in serial form (Figure 6) on the TROutput
terminal.

5.8 DATABITS 1,11/2 OR 2 STOP BITS
START BIT, ] ]
\ LB
Lol [ [ [ [ 1 Jwssf i}
Ld
PARITY
*IF ENABLED

FIGURE 6. Serial Data Format

Transmitter timing is shown in Figure 7. @ Data is loaded into
the transmitter buffer register from the inputs TBR1 through
TBR8 by a logic low on the TBRLoad input. Valid data must be
present at least tpg prior to and tpy following the rising edge of
TBRL. If words less than 8 bits are used, only the least
significant bits are used. The character is right justified into
the least significant bit, TBR1. ® The rising edge of TBRL
clears TBREmpty. O to 1 clock cycles later, data is transferred to
the transmitter register, TREmpty is cleared and transmission
starts. TBREmpty is reset to a logic high. Output data is clocked
by TRClock, which is 16 times the data rate.(OA second pulse
on TBRLoad loads data into the transmitter buffer register.
Data transfer to the transmitter register is delayed until
transmission of the current character is complete.®) Data is
automatically transferred to the transmitter register and
transmission of that character begins.

TBAL L L
TBRE
12
— l<—0°T0 1 CLOCKS —=_l~—cLock
TRE
TRO |1 DATA 111
A M c D END OF

LAST
STOP BIT
FIGURE 7. Transmitter Timing (Not to Scale)

RECEIVER OPERATION

Data is received in serial form at the Rl input. When no data is
being received, Rl input must remain high. The data is clocked
by the RRClock, which is 16 times the data rate. Receiver
timing is shown in Figure 8.

@ A low level on DRReset clears the DReady line. ® During
the first stop bit, data is transferred from the receiver register
to the RBRegister. If the word is less than 8 bits, the unused
most significant bits will be a logic low. The outputcharacteris
right justified to the least significant bit RBR1. A logic high on
OError indicates an overrun which occurs when DReady has
not been cleared before the present character was transferred
to the RBRegister. A logic high on PError indicates a parity
error. © 1/2 clock cycle later, DReady is set to a logic high and
FError is evaluated. A logic high on FError indicates an invalid
stop bit was received. The receiver will not begin searching for
the next start bit until a stop bit is received.

29
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BEGINNING OF FIRST STOP BITx:1 =7 1/2 CLOCK CYCLES -

RRi—I | _l

RBR1-8, O, PE (

o*n—a_{‘J

FE

DATA

—
B [

FIGURE 8. Receiver Timing (Not to Scale)

1 CLOCK
CYCLE

START BIT DETECTION

The receiver uses a 16X clock for timing (see Figure 9.) The
start bit @ could have occurred as much as one clock cycle
before it was detected, as indicated by the shaded portion. The
center of the start bit is defined as clock count 7%. If the
receiver clock is a symmetrical square wave, the center of the
start bit will be located within +1/2 clock cycle, +1/32 bit or
+3.125%. The receiver begins searching for the next startbit at
the center of the first stop bit.

ccock LML counrr v

DEFINED
CENTER OF

START START BIT

l«———71/2cLocK cYCLES
81/2 CLOCK CYCLES

FIGURE 9. Start Bit Timing

RRI INPUT A

TYPICAL APPLICATION

Microprocessor systems, which are inherently parallel in
nature, often require an asynchronous serial interface. This
function can be performed easily with the IM6402/03 UART.
Figure 10 shows how the IM6403 can be interfaced to an
IM6100 microcomputer system with the aid of an IM6101
Programmable Interface Element (PIE). The PIE interprets
Input/Output transfer (I0T) instructions from the processor
and generates read and write pulses to the UART. The SENSE
lines on the PIE are also employed to allow the processor to
detect UART status. In particular, the processor must know
when the Receive Buffer Register has accumulated a
character (DR active), and when the Transmit Buffer Register
can accept another character to be transmitted.

In this example the characters to be received or transmitted
will be eight bits long (CLS 1 and 2: both HIGH) and transmitted
with no parity (PI:HIGH) and two stop bits (SBS:HIGH). Since
these control bits will not be changed during operation,
Control Register Load (CRL) can be tied high. Remember, since
the IM6402/03 is a CMOS device, all unused inputs should be
committed.

The baud rate at which the transmitter and receiver will
operate is determined by the external crystal and DIVIDE
CONTROL pin on the IM6403. The internal divider can be set to
reduce the crystal frequency by either 16 (PIN 2:HIGH) or 2048
(PIN 2:LOW) times. The frequency out of the internal divider
should be 16 times the desired baud rate. To generate 110
baud, this example will use a 3.579545MHz color TV crystal
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and DIVIDE CONTROL set low. The IM6402 may use different
receive (RRC) and transmit (TRC) clock rates, but requires an
external clock generator.

To ensure consistent and correct operation, the IM6402/03
must be reset after power-up. The Master Reset (MR) pin is
active high, and can be driven reliably from a Schmitt trigger
inverter and R-C delay. In this example, the IM6100 is reset
through still another inverter. The Schmitt trigger between the
processor and R-C network is needed to assure that a slow

- rising capacitor voltage does not re-trigger RESET. A long reset
pulse after power-up (~100ms) is required by the processor to
assure that the on-board crystal oscillator has sufficient time
to start.

The IM6402 supports the processor’s bi-directional data bus
‘quite easily by tying the TBR and RBR buses together. A read
command from the processor will enable the RECEIVER
BUFFER REGISTER onto the bus by using the RECEIVER
REGISTER DISABLE (RRD) pin. A write command from the
processor clocks data from the bus into the TRANSMITTER
BUFFER REGISTER using TBRL. Figure 10 shows a NAND gate
driving TBRL from the WRITE; pin on the PIE. This gate is used
to generate a rising edge to TBRL at the point where data is

2.5MHz

BINTERSIL

stable on the bus, and to hold TBRL high until_the UART
actually transfers the data to it's internal buffer. If TBRL were
allowed to return low before TBRE went high, the intended
output data would be overwritten, since the TBR is a
transparent latch.

Although not shown in this example, the error flags (PE, FE,
OE) could be read by the processor, using the other READ line
from the PIE. Since an IM6403 is used, TBRE and DR are not
affected by the STATUS FLAGS DISABLE pin, thus, the three
error flags can be tied to the data bus and gated by connecting
SFD to READ;.

If parity is not inhibited, a parity error will cause the PE pintogo
high until the next valid character is received.

A framing error is generated when an expected stop bit is not
received. FE will stay high after the error until the next
complete character’s stop bit is received.

The overrun error flag is .set if a received character is
transferred to the RECEIVER BUFFER REGISTER when the
previous character has notbeen read. The OE pin will stay high
until the next received stop bit after a m‘,is performed.

M

RESET
DXo-DX1
@z
DXo-DX1y
IM61001
MICROPROCESSOR
1M6101
PIE
INTGNT INTGNT
LXMAR LXMAR
DEVSEL DEVSEL READ 1
XTC - xTC SENSE 1
a G WRITE 2
c2 €2~ SENSE 2
skp SKP/INT READS
w1

T5E

v

3s795a5mHz|  TBR  RBR MR
= XTAL
}‘ IM6403 .
_{-—ﬁv DIV UART TRO
| —{TRR 20mA OR RS-232
{ RRD LEVEL SHIFTERS
DR
——I:DD_‘ TEAL RRI ——<]—
TBRE

SFD
CLS1 CLS2 PI CRL EPE SBS

T L L1 11T

£

+5V

FIGURE 10. 110 Baud Serial Interface for IM6100 System
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FEATURES

e Organization — IM6653: 1024 x 4
IM6654: 512 x 8

®* Low Power — 770pW Maximum Standby

L ]

High Speed

— 300ns 10V Access Time for IM6653/54 Al
— 450ns 5V Access Time for IM6653/54-11
Single + 5V supply operation

UV erasable

Synchronous operation for low power

dissipation

¢ Three-state outputs and chip select for easy

system expansion

e Full —55°C to +125°C MIL range devices—
IM6653/54 M, IM6653A/64A M

IM6653/IM6654
4096 Bit CMOS
uv Erasable PROM

GENERAL DESCRIPTION

The Intersil IM6653 and IM6654 are fully decoded 4096 bit
CMOS electrically programmable ROMs (EPROMSs)
fabricated with Intersil’s advanced CMOS processing
technology. In all static states these devices exhibit the
microwatt power dissipation typical of CMOS. Inputs and
three-state outputs are TTL compatible and allow for direct
interface with common system bus structures. On-chip ad-
dress registers and chip select functions simplify system
interfacing requirements.

The IM6653 and IM6654 are specifically designed for pro-
gram development applications where rapid turn-around
for program changes is required. The devices may be eras-
ed by exposing their transparent lids to ultra-violet light,
and then re-programmed.

BLOCK DIAGRAM PIN CONFIGURATION
(outline dwg JG/W)
PROGRAM

Voo A1 241 Vec

Ag,‘:‘-‘ . v A 2 23[ 1A

Ag-Ag, E; ce A 3 22[ 1A,

AC] 4 2118

D1 = A, 5 20 E,

> LA | P IM6653
e ek A2 03 8,004 x 492 Voo
[ ]
£, | ADDRESS e e 64 x 64 e a A7 18 PROGRAM

1 LATCH 2] ARRAY s |5 s 17Ma
Qle . 2 Ao [ 1Q

Lo, DRI -] PR e I 16010,

\ T oeor |°] Q, 10 15[1Q;

ecscccee bs Q,J1 141Q,

Y-DEGODER GND[J12 137 q,

s
_T-GND

= A 1 Vee

Ag[] 2 Ag

As] 3 E,

A 4 s

ORDERING INFORMATION 4 -
A, 5 E,
A 6 Voo

SELECTION/TEMPERATURE RANGE AL 7 PROGRAM

24 PIN INDUSTRIAL MILITARY AC] 8 Q,
PACKAGE STD 5V | HI SPEED 5V |STD 10V [STD 5V]STD 10V ods Q

CERDIP JG | WG 11JG ANG | MIG | AMJG Q"E a
( FRIT SEAL) ; s
Q,] Q,

GND[] Q,




IM6653/IM6654 | | | BINTERSIL
. ABSOLUTE MAXIMUM RATINGS v ’
' Supply Voltages

7 S +8.0V
R To ik 4+ S PP +8.0v
Input or Output Voltage Supplied. . .................... GND -0.3V to Vpp 4+ 0.3V
Storage Temperature Range................ccoiiiiennnnn.. —-65°C to +150°C
- Operating Range
Temperature
Industrial........... ... —40°Cto +85°C B
Military. ... e -55°Cto +125°C
Voltage
B653/64 1, — 1l .. i e 45-55
BB53/54 M. .. e anan 45-55

NOTE: Stresses above those listed under Absolute Maximum Ratings may cause permanent
damage to the device. These are stress ratings only, and functional operation of the device at
these or any other conditions above those indicated in the operational sections of the specifica-
tions is not implied. Exposure to absolute maximum rating conditions for extended periods
may affect device reliability.

DC CHARACTERISTICS
TEST CONDITIONS: Vi =Vpp =5V + 10%, Tp = Operating Temperature Range
IM6653/541, -11,M
PARAMETER . SYMBOL CONDITIONS MIN MAX UNITS
Logical “1” Input Voltage Vin E,S Vpp-2.0
Vig Address Pins 2.7 v
Logical “0” Input Voltage Vi 0.8
Input Leakage Iy GND=V,y=Vpp -1.0 1.0 A
Logical “1” Output Voltage Vo2 louTr=0 Vee —0.01
Logical “1” Output Voltage VoH1 loy= —0.2mA 2.4
Logical “0” Output Voltage VoL2 lour=0 GND +0.01 v
Logical “0” Output Voltage Vo1 loL=2.0mA ) 0.45
Output Leakage loLk GND=Vo=<V¢gc -1.0 1.0
Standby Supply Current lppse Vin=Vop 100 i pA
lec Vin=Vpp ; 40
Operating Supply Current Ippop f=1MHz 6 mA
Input Capacitance C Note 1 . 7.0 pF
Output Capacitance Co Note 1. 10.0

Note 1: These parameters guaranteed but not 100% tested.

AC CHARACTERISTICS
TEST CONDITIONS: V¢ =Vpp=5V+10%, C_=50pf, T = Operating Temperature Range

IM6653/54-11 IM6653/54 | 1IM6653/54 M
PARAMETER : SYMBOL MIN | MAX MIN | MAX MIN |MAX UNITS
Access Time From E, TE,LQV 450 550 600
Output Enable Time TsLQv . 110 .| 140 150
Output Disable Time TEHQZ 110 140 150
E; Pulse Width (Positive) TE{HE4L 130 150 150
E, Pulse Width (Negative) TELE{H 450 550 600 ns
Address Setup Time TAVE,L 0 0 0
Address Hold Time TE,LAX 80 100 100
Chip Enable Setup Time (6654) TE,VE,L 0 0 0
" Chip Enable Hold Time (6654) = [¢ TELE;X - 80 100 ) 100
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IM6653A/IM6654A EINTERSIL

ABSOLUTE MAXIMUM RATINGS

Supply Voltages
VDD .................................................................... +11.0V
VCC = VDD ..................................... +11.0V
Input or Output Voltage Supplied. .. .. e GND - 0.3V to Vpp + 0.3V
Storage TemperatureRange.................cooiiiiiiiinnann. —-65°C to +150°C
Operating Range
Temperature
INAUSEFIAL . . oot e —40°Cto +85°C
MIIarY. ..o -55°Cto +125°C
Voltage
6653/54 Al, AM .. oot 4.5t0 10.5V

NOTE: Stresses above those listed under Absolute Maximum Ratings may cause permanent
damage to the device. These are stress ratings only, and functional operation of the device at
these or any other conditions above those indicated in the operational sections of the specifica-
tions is not implied. Exposure to absolute maximum rating conditions for extended periods
may affect device reliability.

DC CHARACTERISTICS
TEST CONDITIONS: V= Vpp =4.5V to 10.5V, T, = Operational Temperature Range

IM6653/54Al, AM
PARAMETER SYMBOL CONDITIONS MIN MAX UNITS

Logical “1” Input Voltage Vi4 ES Vpp —2.0

ViH Address Pins Vpp —2.0 \
Logical “0” Input Voltage Vi 0.8
Input Leakage N GND=V|y=Vpp -1.0 1.0 pA
Logical “1” Output Voltage Vou loyr=0 Vge—0.01
Logical “0” Output Voltage Vor lour=0 GND +0.01 v
Output Leakage lowk GND=Vg=Vcc -1.0 1.0
Standby.SuppIy Current lopse Vin=Vop 100 A

lec Vin=Vop 40
Operating Supply Current lopop f=1MHz 12 mA
Input Capacitance C Note 1 7.0 oF
Output Capacitance Co Note 1 10.0

Note 1: These parameters guaranteed but not 100% tested.

AC CHARACTERISTICS
TEST CONDITIONS: Vg =Vpp=10V +5%, C_=50pf, To = Operating Temperature Range

IM6653/54 Al IM6653/54 AM
PARAMETER SYMBOL MIN MAX MIN MAX UNITS

Access Time From E, TE,LQV 300 350

Output Enable Time TsLav 60 70

‘Output Disable Time TE,HQZ 60 70

E, Pulse Width (Positive) TE{HE4L 125 125 .
E; Pulse Width (Negative) TE4LE4H 300 350 ns
Address Setup Time TAVE,L 0 0

Address Hold Time TE{LAX 60 60

Chip Enable Setup Time (6654) TE,VE L 0 . 0

Chip Enable Hold Time (6654) TELExX 60 60
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PIN ASSIGNMENTS

ACTIVE .
PIN SYMBOL LEVEL DESCRIPTION
1-8,23 AQ-A7,Ag — Address Lipes
9-11,13-17 Qo-Q7 - Data Out lines, 6654
Qp-Q3 — Data Out lines, 6653
12 GND -
18 Program — Programming pulse input
19 Vop — Chip V+ supply, normally tied to Vg
20 Eq L Strobe line, latches both address lines and, for 6654, Chip enable E,
21 S L Chip select line, must be low for valid data out
22 Ag — Additional address line for 6653
Ez L Chip enable line, latched by Chip enable —E_1 on 6654
24 Vee — Output buffer +V Supply
READ CYCLE TIMING READ MODE OPERATION ‘
TE(LEH In a typical READ operation address lines and chip enable
TEHE L -] TEsLQV : E2 are latched by the falling edge of chip enable E; (T =0).
g ™S N Valid data appears at the outputs one access time (TELQV)
later, provided level-sensitive chip select line S is low
TAVELIL f~ TEALAX (T'=3). Data remains valid until either E; or'S returns to a
Ao—Ag! VALID high level (T = 4). Outputs are then forced to a high-Z state.
TEVEL {1 TE(LEX Address lines and E, must be valid one setup time before
B (TAVEL), and one hold time after (TELAX), the falling edge
E Vi of E, starting the read cycle. Before becoming valid, Q out-
. put lines become active (T = 2). The Q output lines return to
5 a high-Z state one output disable time (T E1HQZ) after any
\lc Vi rising edge on E, or S.
_’|v v [ | eTEHez g program line remains high throughout the READ cycle.
1H
aouTPUT Vie vAUD B———  Chip enable line E; must remain high one minimum
5V = positive pulse width (TEHEL) before the next cycle can
PROGRAM 1 :
TIME begin.
REF - 4
“Ag IM6653 only, E; IM6654 only
FUNCTION TABLE
TIME INPUTS OUTPUTS | ) NOTES
REF E1 | E2* s A" Q ‘
-1 H X X X Y4 DEVICE INACTIVE
0 = L X \' z CYCLE BEGINS; ADDRESSES, E, LATCHED"
1 L X X X Y4 INTERNAL OPERATIONS ONLY
2 L X L X A OUTPUTS ACTIVE UNDER CONTROL OF Ej, g
3 L X L X \ OUTPUTS VALID AFTER ACCESS TIME
4 S X L X v READ COMPLETE
5 H X X X . Z CYCLE ENDS (SAME AS -1)

2-14
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READ AND PROGRAM CYCLES

—_ -« TE(HE,L
Vin

BINTERSIL

ADDRESS, &, 13

DATA

Sy

N pATA OUT

PROGRAM

- 40V

ol

<« TPLPH ——l

/

\

READ

| READ !

PROGRAM !

DC CHARACTERISTICS FOR PROGRAMMING OPERATION

TEST CONDITIONS: VCC = VDD =5V+5%, TA =25°C

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Program Pin Load Current lpROG 80 100 mA
Programming Pulse Amplitude Verog 38 40 42 \
Vcc Current lec 0.1 5 mA
Vpp Current lop 40 100
Address Input High Voltage ViHa Vpp—-2.0
Address Input Low Voltage ViLa 0.8 \
Data Input High Voltage ViH Vpp—2.0
Data Input Low Voltage ViL 0.8
AC CHARACTERISTICS FOR PROGRAMMING OPERATION
TEST CONDITIONS: Voo =Vpp =5V £5%, To=25°
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Program Pulse Width TPLPH trise = tran = 5pus 18 20 22 ms
Program Pulse Duty Cycle 75%
Data Setup Time TDVPL 9 us
Data Hold Time TPHDX 9
Strobe Pulse Width TE,HE,4L 150
Address Setup Time TAVE,L 0 ns
Address Hold Time TE{LE4X 100
Access Time TE,LQV 1000

PROGRAM MODE OPERATION

Initially, all 4096 bits of the EPROM are in the logic one
(output high) state. Selective programming of proper bit
locations to “0”s is performed electrically.

In the PROGRAM mode for all EPROMS, V¢ and Vpp are
tied together to a + 5V operating supply. High logic levels
at all of the appropriate chip inputs and outputs must be
set at Vpp — 2V minimum. Low logic levels must be set at
GND + .8V maximum. Addressing of the desired location in
PROGRAM mode is done as in the READ mode. Address
and data lines are set at the desired logic levels, and PRO-
GRAM and chip select (S) pins are set high. The address is

215

latched by the downward edge on the strobe line (E;). Dur-
ing valid DATA IN time, the PROGRAM pin is pulsed from
Vpp to —40V. This pulse initiates the programming of the
device to the levels set on the data outputs. Duty cycle
limitations are specified from chip heat dissipation con-
siderations. PULSE RISE AND FALL TIMES MUST NOT BE
FASTER THAN 5gs.

Intelligent programmer equipment with successive
READ/PROGRAM/VERIFY sequences, such as the Intersil
6920 CMOS EPROM programmer, is recommended.




 IM6653/IM6654

PROGRAMMING- SYSTEM CHARACTERISTICS

- 1. During programming the power supply should be
capable of limiting peak instantaneous current to
100mA. . :

. The programming pin is driven from Vpp to —40 volts
(x2V) by pulses of 20 milliseconds duration. These
pulses should be applied in the sequence shown in the
flow chart. Pulse rise and fall times of 10 microseconds
are recommended. Note that any individual location
may be programmed at any time.

within the recommended setup/hold time and high/low
logic level margins. Both “A” (10V) and non “A”
EPROMSs are programmed at Vg, Vpp of 5V +5%.

. Programming is to be done at room temperature.

. Addresses and data should be presented to the device

BINTERSIL

ERASING PROCEDURE

The IM6653/54 are erased by exposure to high intensity
short-wave ultraviolet light at a wavelength of 2537 A. The
recommended integrated dose (i.e.,UV intensity x ex-
posure time) is 10W sec/cm2. The lamps should be used
without short-wave filters, and the IM6653/54 to be erased
should be placed about one inch away from the lamp
tubes. For best results it is recommended that the device
remain inactive for 5 minutes after erasure, before
reprogramming.

The erasing effect of UV light is cummulative. Care should
be taken to protect EPROMs from exposure to direct
sunlight or florescent lamps radiating UV light in the
2000A to 4000A range.

PROGRAMMING FLOW CHART

START

f

POWER DOWN
ALL INPUTS,

Vee,
Vin=Vcc'=GND

INSERT
DEVICE

POWER UP V¢
TO APPROPRIATE
VOLTAGE

POWER UP
INPUTS

READ THROUGH
ALL ADDRESSES
TO VERIFY ALL
'S (ERASED) AT 5V

ERASE
REJECT

SELECT
LOCATION

YES

TO BE
PROGRAMMED
X

SET LEVELS ON
Q DATA LINES

PROGRAM 20 ms
REAPPLY
ADDRESS
READIVERIFY

NO

PROGRAMMING
COMPLETE

LOCATION 4

PROGRAM SAME
MORE TIMES

YES

READIVERIFY
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PRC
\/ PROGRAM 20 ms

READ/VERIFY

PROGRAMMED?

PROGRAM
SAME LOCATION
8 MORE TIMES




IM6653/IM6654
IM6653 CMOS EPROMS AS EXTERNAL PROGRAM MEMORY WITH THE IM80C35

EINTERSIL

+5

GND
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Vee Voo

Ag

Ag
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+5V  GND
40 Y26 Y 20
Vee Voo Vss
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20 pF [/ 3 P13 ;g
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Vec —| 88 P23} 24 z
IM80C35 p2a} 38 Q,
p2s | 36 Qq
p26 {37 Q,
p27| 38 —] Qs
1 1M6653
—;9 To peok2 A K x4
INPUT 4 —] T1 D;“' 13 A? EPROM
.__i INT pB2|-4 Az
DB3 A3
DB4 Ay
L As
DB6 Ag
pez |19 A;
3 2
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ALE_zl © WR_RD §
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IM6653 CMOS EPROMS AS PROGRAM MEMORY WITH THE IM6100

+5 GND +5  GND +5  GND
Vecc GND S, Vec GND §; Vec GND §;
Q3 —] 9 —
o I [
Ag IM65x61 Ay IME5x61 Ag  IME5X61
256 x 4 256 x 4 256 x 4
+5 GND RAM RAM RAM
l ‘ Ma — - - A A
2001 Vec GND WE § W E S, W E. §
P
|—roscm XTC d 1 i l { —i IJ
2.47
muz L +5 GND +5 GND +5 GND
—3—osc our l 1 l
20pf
= Vcc Vop 3 GND Vec Voo 3 GND Ve Vop 3 GND
1M6100 Q3 o —4 Qs o —4Q <]
G 3 Mo % o 2
DY > > >
X H = z
1 A9 IM6653 Ag* 1me6653 Ao 1M6653
1K x 4 1K x 4 1K x4
EPROM EPROM EPROM
Xz
£ @ DXy Ao Ao Ao
m
b4 - 1
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} ADDITIONAL MEMORY ENABLE




FEATURES

/

BINTERSIL

- IM7332
32,768 BIT

(4096 x 8) HMOS ROM

High Speed — 300ns Maximum access time
Completely static — no clock required
Single + 5V supply
Fully TTL Compatible
¢ Two programmable Chip Selects
¢ Three-state outputs
Industry standard 24 lead pinout

GENERAL DESCRIPTION

The IM7332 is a 32,768 bit read-only memory (ROM)
organized 4096 words by 8 bits. The device is fabricated us-
ing Intersil’s HMOS technology to minimize cell area and op-
timize circuit performance.

Inputs and three-state outputs are TTL compatible and
allow for direct interfacing to common bus structures. Two
chip select inputs which are programmable to either active
high or active low, facilitate ease of memory expansion.

The IM7332 operates over 5V +5% at 75mA with an access
time of 300ns.

LOGICAL BLOCK DIAGRAM

2 37
a5
A5 —l b2 1

ROW 128 x 256
a6 —{>] becober MEMORY
ar 3
as {3
ne {31
a0 ——— 3]
A ————— 3]

z COLUMN
A2 DECODER
A0 ——————— L5
L D
$1/51 -/ PROGRAMMABLE DATA OUTPUT

& CHIP SELECT

Q7 Q6 Q5

Q4 Q3 Q2 Q1 Qo

PIN . LOGIC SYMBOL
CONFIGURATION
81/81 S2I5; VCC
[\ _.] :
A7 1 24 [3vee A0 —
" A6C] 2 23 [ A8 At —
as(] 3 221 A9 A2 — .
Asl] 4 21 [ 525, A3 — ™
A3[] 5 20 [ 84154 A4 — Q2
A20 6 a5, 19 P ATO A sz a3
A7 18 [1 A1 A6 —] | o
AoC] 8 17par A7 — | a5
Qo] e 16 [1 Q6 A8 — L a6
Q110 151 Q5 A9 — p
Q211 140 Qs A10 —
GND[]12 13pa3 A1l —
Low
(outline dwgs JG, PG)

ORDERING INFORMATION PIN NAMES
PART NUMBER | PACKAGE TEMP. RANGE Ag — Ay ADDRESS INPUTS
i Q — Q7 DATA OUTPUTS
IM7332CPG 24 Pin PLASTIC | 0°Cto +70°C =
7332 CIG 24 Pin CERDIP 0°C 10 270°C 8$1/S1, S2/S; |PROGRAMMABLE CHIP SELECTS
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage . ... e +7.0V
Voltage on Any Pin RelativetoGND .......................... -0.5Vto +7.0V
Commercial Operating Temperature Range ..................... 0°Cto +70°C
Storage Temperature ..............coiiiiiniiinnennnnnn. —65°Cto +150°C
Power Dissipation . ....... ... .. e 1w

NOTE: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent
damage to the device. These are stress ratings only and functional operation of the device at these
or any other conditions above those indicated in the operational sections of the specifications is
not implied. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

TEST CONDITIONS: Vcg = 5V+ 5%, Tp = 0°Cto + 70°C

LIMITS
DESCRIPTION SYMBOL | TEST CONDITIONS MIN. TYP. MAX. UNIT
Input High Voltage ViH 2.0 Vee v
Input Low Voltage ViL -05 0.8
Input Leakage Current Lk ViN = OV to 5.25V -10 10 ] pA
lout = -400pA
Output High Voltage VoH S1/8¢ = SIS, = 2.0V/0.8V 24
loutT=2.1mA v
Output Low Voltage VoL S41/Sy = S2/S; = 2.0V/0.8V 0.4
VouTt = 0V to 5.25V
Output Leakage Current lo,k | S1/S¢ = S2lSy = 0.8V/2.0V -10 10 uA
Ta = 0°C, Data Out Open
Operating Supply Current Icc VIN = 5.25V, S4/S¢ = So/Sp =
2.0V/0.8V 75 mA
Input Capacitance CiN - | Vecc = 5.0V, ViNy = 2.0V 7 F
Output Capacitance Coutr | Ve = 50V, Vout = 20V 10 P

NOTE: 1. Typical values are measured at Voo = 5.0V and Tp = +25°C.
2. Capacitance values are sampled, not 100% tested.
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iIM7332
AC CHARACTERISTICS

BINTERSIL

DESCRIPTION SYMBOL JEDEC SYMBOL MIN TYP MAX UNIT
7332-45 . 450

Address Access Time 7332 taa TAVQV 300

Chip Select to Low Impedance tiz TSVQX 20

Chip Select Delay tco TSVQV ’ 100 ns .

Chip Deselect Delay tat TSXQZ 100

Output Hold Time ton TAXQX 20 ‘

READ CYCLE TIMING

Ag-Ayq >'< VALID

|

$1/S4, S2/S2 INVALID >I< VALID
] -~ 1o
HIGH < tiz >
Q —Q
0 7 Z z
i‘ taa
. Vee
AC TEST CONDITIONS
VG + vttt et 5V£5% 2.0k
17N 0°C to 70°C
Input rise and fall times ............ 20ns (10% to 90%) Dout
Input and output referencelevel .................. 1.5V
1.4k
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I‘ JIG CAPACITANCE)
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BINTERSIL 65,536 BIT

(8192 x 8) HMOS ROM

FEATURES GENERAL DESCRIPTION

* High Speed — 350ns Maximum access time The IM7364 is a 65,536 bit read-only memory (ROM)
e Completely static — no clock required organized 8192 words by 8 bits. The device is fabricated us-
¢ Single + 5V supply ing Intersil’s HMOS technology to minimize cell area and
. Fully TTL Compatible optimize circuit performance.

¢ Two Programmable Chip Select Inputs and three-state outputs are TTL compatible and
e Three-state outputs allow for direct interfacing to common bus structures. A
¢ Industry standard 24 lead pinout : chip select input, which is programmable to either active

high or active low, facilitates ease of memory expansion.

The IM7364 operates over 5V +5% at 90mA with an ac-
cess time of 350ns.

LOGICAL BLOCK DIAGRAM PIN LOGIC SYMBOL
CONFIGURATION
as—{>7]
a3
A5"K -
A~ row 256 X 256 si5 vee
a3 DECODER MEmMORY | |
a7cj1  — a2apvce A0 —
AB_K A6 2 23 1 A8 Al —
as( 3 227 A9 A2 — n
Ag{ As]a 21 J A2 A3 — _g?
arz—>] Asls 2088 A4 —| | 2
:I; A2LJ 6 7364 19 P ATO A5 \mres |—as
a7 18 0 AN A6 — P
A0C] 8 17pga7 A7 —
A0 > qod e 16 {1 Q6 A8 — :g:
A1 ————m arg1o 15 as- A9 — P
a2 COLUMN Q211 140 Qs A10 —
— > DECODER GND 12 130 Q3 A11—
Ao ——————{37] A2 —
Aty 5] _L_GND
PROGRAMMABLE DATA OUTPUT (outline dwgs JG, PG)
SIS | CHIP SELECT R I U EPS WU
INPUT BUFFER %ww IVL? L?L?L
) Q7 @6 Q5 Q4 Q3 Q2 Q1 Q0
ORDERING INFORMATION PIN NAMES
PART NUMBER PACKAGE TEMP. RANGE Ag — A2 ADDRESS INPUTS
Qy — Q7 DATA OUTPUTS
IM7364CPG 24 Pin PLASTIC 0°C to +70°C
SIS PROGRAMMABLE CHIP SELECT
IM7364 CJG 24 Pin CERDIP 0°Cto +70°C
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ABSOLUTE MAXIMUM RATINGS

Supply Voltage .........oiinii i i it +7.0v
Voltage on Any Pin RelativetoGND ..................couuun —-0.5Vto +7.0vV
Commercial Operating TemperatureRange ..................... 0°Cto +70°C
Storage Temperature . ............coiiiriiiiiniiinnn. —-65°Cto +150°C

Power Dissipation ... .. ... e e iw

NOTE: Stresses above those listed under “Absolute Maximum Ratings” may cause perma-
nent damage to the device. These are stress ratings only and functional operation of the
device at these or any other conditions above those indicated in the operational sections of
the specifications is not implied. Exposure to absolute maximum rating conditions for extend- -
ed periods may affect device reliability.

DC CHARACTERISTICS

TEST CONDITIONS: Vcc = 5V + 5%, Tp = 0°Cto + 70°C

’ LIMITS

DESCRIPTION SYMBOL | TEST CONDITIONS MIN. TYP. MAX. UNIT

Input High Voltage ViH 2.0 Vee v

Input Low Voltage ViL -05 0.8

Input Leakage Current Ik ViN = 0V-to 5.25V -10 10 A
lout = —400uA

Output High Voltage VoH SIS = 2.0vV/0.8V 2.4 v
lout=2.1mA

Output Low Voltage VoL SIS = 2.0v/0.8V , 0.4
Vout = 0V to 5.25V ’

Output Leakage Current loLK SIS = 0.8V/2.0V -10 10 uA
Ta = 0°C, Data Out Open

Operating Supply Current Icc V|N = 5.25V, SIS = 2.0v/0.8V 90 mA

Input Capacitance CIN Vece = 5.0V, VN = 2.0V 7 bF

Output Capacitance Cout Vec = 5.0V, Voyt = 2.0V - 10

NOTE: 1. Typical values are measured at Vo = 5.0V and Tp = +25°C.
2. Capacitance values are sampled, not 100% tested.
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AC CHARACTERISTICS
DESCRIPTION SYMBOL JEDEC SYMBOL MIN TYP MAX UNIT
Address 7364-45 450
Access Time 7364 taa TAVQV 350
Chip Select to Low Impedance tiz TSVQX 20
Chip Select Delay tco TSvQv 120 ns
Chip Deselect Delay tqt TSXQZ 120
Output Hold Time toh TAXQX 20

READ CYCLE TIMING

Ag — Aq2 §|'< VALID >l<

SIS INVALID
o —a HIGH
0 7 Z

AC TEST CONDITIONS

Vee
VGG ettt s 5V+5%
7 0°Cto70°C 2.0k
Input rise and fall times ............ 20ns (10% to 90%)

Input and output referencelevel .................. 1.5V

Dour

AND JIG

I‘IOOpF (INCLUDES SCOPE
— CAPACITANCE)

OUTPUT LOAD CIRCUIT
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| IM82C43
CMOS Input/Output
Expander

FEATURES DESCRIPTION

*8048/41 compatible I/O expander A The Intersil IM82C43 is a CMOS input/output expander
e CMOS pin-for-pin replacement for standard equivalent to the NMOS 8243. It is designed to provide
. NMOS 8243 ) 1/0 gxpansiqn for the CMOS IM80C48 and NMOS 8048
* Low power dissipation — maximum 25mW active families of single-chip microcomputers.
® Four 4-bit 1/0 ports in 24-pin DIP . The 24-pin IM82C43 provides four 4-bit bidirectional I/O
ty t s ports: 8048/41 instructions control bidirectional transfers
* Lt'bgit?al AND/OR directly to po between the 82C43 and the 8048 family microcomputers,
* High output drive and can execute logical AND/OR operations directly on
e Single +5V supply the data contained in the 82C43 ports.

LOGICAL BLOCK DIAGRAM PIN CONFIGURATION

i \J
pso[] 1
ADDRESS g up Vee
DECODER LATCH 4 PORT 4 pao[] 2 23[1ps51
T . par[] 3 22152
P42 q 4 21[7p53
INPUT
BUFFER pa3[] s 20 [1P60
s s 19 [Qre1
g IM82C43 H
- PROG[] 7 18 [1P62
INSTRUC.
:> DECODER p23[] 8 17 {JPe3
LATCH 2 PORT5 P22[] o 161073
] [ P21 10 15 [1p72
Ponrz<z> MUX p20[] 1 1 [den
4 \ — ineut eno [ 12 13[0r70
BUFFER
|
4 |
PORT " .
:> LATCHL 4 ORT6 (outline drawings JG, PG)
\Z Sy  am——
PROG ——={CONTROL D AND/OR S p— ORDERING INFORMATION
Loaic —]BUFFER :
4
‘ N LatcH [ PORT 7
RESET ‘—_ — PART NO. PACKAGE
CIRCUIT IM82C43CJG | 24 PIN CERDIP
IM82C43CPG | 24 PIN PLASTIC

INPUT
BUFFER
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IM82C43

ABSOLUTE MAXIMUM RATINGS
Operating Temperature
Storage Temperature
Voltage on Any Pin
With Respect to Ground . .Ground -0.5V to Vcc +0.5V
Power Dissipation

D.C. AND OPERATING CHARACTERISTICS Ta=

BINTERSIL

NOTE: Stresses above those listed under Absolute Maximum
Ratings may cause permanent damage to the device. These
are stress ratings only, and functional operation of the device
at these or any other conditions above those indicated in the
operational sections of the specifications is not implied.
Exposure to absolute maximum rating conditions for
extended periods may affect device reliability.

0°C to 70°C, Vcc =5V +10%

PARAMETER SYMBOL CONDITIONS MIN. | TYP. MAX. UNITS
Input Low Voltage ViL -0.5 0.8
Input High Voltage ViH Vcc =45 2.0 Vcct+0.5
Vcc=55 ] 24 Voct05 _
Output Low Voltage Ports 4-7 loL = 10mA - 0.4 v
VoL loL = 20mA 0.8
Qutput Low Voltage Port 2 “loL = 1.6mA 0.4
Output High Voltage Ports 4-7 ~ Von IoH = 3.2mA 28
Output Voltage Port 2 VOH2 loH = 1.6mA 2.8 mA
Input Leakage Ports 4-7, Port 2, CS, PROG liLk Vin = Vce to 0V -10 10 HA
Supply Current Icc WRITE mode, 1.6 5.0 mA
All outputs open,
tk = 700ns
Standby Current Iccss Vin =0 or Ve, CS = Vec, 100 LA
All outputs open
Sum of all IcL from 16 Outputs YloL 5 mA each pin average 80 mA
A.C. CHARACTERISTICS Ta =0°C to 70°C, Vcc = 5V £10%
PARAMETER . SYMBOL CONDITIONS MIN. | MAX. UNITS
Code Valid Before PROG ta 80 pF Load 100
Code Valid After PROG to 20 pF Load 60
Data Valid Before PROG tc 80 pF Load 140
Data Valid After PROG td 20 pF Load 20
Floating After PROG th 20 pF Load 0 150 ns
PROG Negative Pulse Width tk 700
CS Valid Before/After PROG tes 50
Ports 4-7 Valid After PROG . tpo 100 pF Load 700
Ports 4-7 Valid Before/After PROG tip 0
Port 2 Valid After PROG tacc 80 pF Load 650

FUNCTIONAL PIN DESCRIPTION

Pin
Designator Number Function

PROG 7 Strobe input. The falling edge of PROG
implies valid address and control infor-
mation on P20-P23, while the rising edge
implies valid data on P20-P23.

Cs 6 Chip select input. When HIGH, it dis-
ables PROG, thus inhibiting change in
output or internal status.

P20-P23 8-11 Four bit bidirectional port carrying
address and control bits on the falling
edge of PROG and I/O data on the
rising edge of PROG.

P40-P43 2-5 Four bit bidirectional I/0 ports. May be

P50-P53 1,21-23  configured for input, tri-state output

P60-P63 17-20 (READ mode) or latched output. Data

P70-P73 13-16 on pins P20-23 may be directly written,
ANDed, or ORed with previous ‘data.

GND 12 Circuit ground potential

Vce ) 24 +5 volt supply.
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FUNCTIONAL DESCRIPTION

The IM82C43 has four 4-bit I/O ports, which are
addressed as Ports 4 thru 7 by the processor. The
following operations may be performed on these ports:

e Transfer accumulator to port (write)
e Transfer port to accumulator read)
e AND accumulator to port

e OR accumulator to port

All communication between the microcomputer and
the 82C43 occurs over Port 2 (P20-P23) with timing
provided by an output puise on the PROG pin of the
processor. Each data transfer consists of two 4-bit
nibbles:

e The first contains the port address and command
to the 82C43. This is latched from Port 2 during
the high-to-low transition of PROG and is
encoded as shown in the table on page 3.

e The second contains the four bits of data
associated with the instruction. The low-to-high
transition of PROG indicates the presence of data.



IM82C43

Port Address And Command Format

- INSTRUCTION ADDRESS
P23 | P22 CODE P21| P20| CODE
0 0 Read o{. 0 Port 4
0 1 Write 0 1 Port 5
1 0 ORLD 1 0 Port 6
1 1 ANLD 1 1 Port 7

Write Modes

The device has three write modes. MOVD P,A directly
writes new data into the selected port with old data
being lost; ORLD P,A ORs the new data with the old
data and writes it to the port; and ANLD P,A ANDs new
data with old data and writes it to the selected port.

After the designated operation is performed, the data
is latched and directed to the port. The old data
remains latched until the new data is written by the
rising edge of PROG.

Read Mode

The device has one read mode. The command and port
address are latched from port 2 on the high-to-low
transition of the PROG pin. As soon as the read
operation and port address are decoded, the
designated port output buffers are disabled and the
input buffers enabled. The read operation is termi-
nated by the low-to-high transition of the PROG pin.
The port selected is switched to the high impedance
state while port 2 is returned to the input mode.

Normally a port will be in an output mode (write) or -

WAVEFORMS

PROG

EAINTERSIL,

input mode (read). The first read of a port, following a
mode change from write to read should be ignored; all
following reads are valid. This is to allow the external
driver on the port to settle after the first read instruction
removes the low impedance drive from the 82C43 out- .
put. A read of any port will leave that port in a high
impedance state.

I/0 Expansion

The use of a single 82C43 with an 8048 or 8021 is
shown in figure 1. if more ports are required, more
82C43s can be added as shown in figure 2. Here, the
upper nibble of port 2 is used to select one of the
82C43s. Two lines could have been decoded but that
would require additional hardware. Assuming that the
leftmost 82C43 chip select is connected to P24, the
instructions to select and de-select would be:

MOV A, #0EFH P24 =0
OUTL P2, A Enable 82C43
MOV A, #OFFH Disable All
OUTL P2, A Send It

Power On Initialization

Initial applicaiton of power to the device forces ports 4,
5, 6, and 7 to the high impedance state. Port 2 will be in
an input state if PROG or CS are high when power is
applied. The first high-to-low transition of PROG causes
the device to exit the power-on mode. The power-on
sequence is initiated if Vcc drops below one volt.

el b

———

PORT 2
(WRITE
OPERATIONS)

FLOAT X DATA X FLOAT

y INSTRUCTION x
1,

PORT 2
(READ
OPERATION)

OUTPUT
VALID-

le—tpo —»]

iy
X

PORTS 4-7

PREVIOUS OUTPUT VALID

OouTPUT
VALID

—.1‘|p le—

— Up

<

PORTS 4.7

INPUT VALID

[
X

[

[etcs

AC TEST CONDITIONS:
Vin = 2.8V

INPUT RISE AND FALL TIMES: 5ns (10 TO 90%)

INPUT AND OUTPUT TIMING VOLTAGE REFERENCE LEVELS: 0.8V AND 2.0V
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TYPICAL APPLICATIONS ’ OUTPUT EXPANDER TIMING airs 32

EXPANDER INTERFACE PROG _\_—/— §3}»§§‘?€’5
1"
p— BITS 1,0
- \ P20-P23 —.( X ).—_
csS ey 00

o a “hard 1” (low impedance to +5V) which cannot be pulled low by an

external device. All 4 bits of any port can be switched from output
/0 mode to input mode by executing a dummy read which leaves the
port in a high impedance (no pullup or pulldown) state.

] G w— 270
P2

P7

01 PORT
P4 C:I:t> 1/0 ADDRESS (4-BITS)  DATA (4-BITS) :“’} ADDRESS
PROG PROG
8021 5 muo Note:
OR 8243 The 82C43 does not have the same quasi-bidirectional port structure
8048 PG <I>' as P1/P2 of the 8048. When a “1” is written to P4-7 of the 82C43 it is

Figure 1
USING MULTIPLE 82C43s
P27
P26
P25
P24
cs cs cs cs
R 8243 82C43 82€43 82C43

BUS

1EYY
88y
2E8Y

PROG P20-P23 PROG P20-P23 PROG P20-P23 PROG P20-P23

LY

PORT 1
8048

PORT 2

PROG I L l —l

Figure 2

07
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FEATURES

B Complexity from 408 to 1500
Equivalent 2-input Gates

B Mature Silicon Gate CMOS Technology

—Low development cost

—3.3 to 9V nominal power supply range
+10%

—FullCMOS temperature range: —55°C to
+125°C

—Resistance to latch-up
and electrostatic discharge

B Extensive Macro Cell Library
—Numerous combinational and sequential
macros
.—Facilitates 7400 and 4000-based
. designs
—TTL or CMOS compatible /0
—Analog capability

.l Fully Integrated CAD Software Support

—Highly efficient auto-routing capability

—Layout fully verified against input logic

—Accurate post-layout simulation with
calculated RC delays

—Automatic test code conversion

The IGC10000
Series
CMOS Gate Arrays

GENERAL DESCRIPTION

An IGC10000 Gate Array is a matrix of identical cells,
each containing 3 uncommitted N-P transistor pairs.
Large numbers of identical arrays are prefabricated
and stockpiled. A particular circuit is constructed from
a prefabricated array by specifying the interconnec-
tions among the transistors within and between cells
on the final metal layer. Because all except the final
metal layer are prefabricated, the cost advantages of
mass production can be realized even for low-volume
applications. In addition, prefabrication provides a sav-
ing in both design and manufacturing time; in some
cases customers can receive prototype chips in as few
as 6 weeks after initiation of the project.

In most cases IGC10000 gate arrays are processed
with one mask step (a customized metal mask along
with a standardized contact mask). For some analog
applications or where more routing flexibility is need-
ed, users have the option of programming the contact
mask in addition to the metal mask.

THE IGC10000 FAMILY OF GATE ARRAYS

Figure 1 shows a structural representation of an
IGC10000 Gate Array. Each rectangle in the body of
the matrix represents an array cell; the rectangles

0 ol ol el el b 1)

< 1/0 CELLS

ARRAY CELLS

’-!-'-‘-I.]-'n]- l'l I‘l Iljl

l‘l ) -ll‘-l- ‘ lil l IJI Hl } lL\ [

@

[an [ aln [a[a [ufa [/ ula [o]u[d]a

Figure 1. Gate Array Configuration

INTERSIL, INC., 10710 N. TANTAU AVE., CUPERTINO, CA 95014
Printed in U.S.A. ©Copyright 1980, Intersil, Inc., All Rights Reserved.
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1IGC10000

along each of the four sides of the chip represent l/O
cells. Table 1 lists the members of the IGC10000 Gate
Array family with their capacities and cell counts.

Table 1. The IGC10000 Gate Array Family

BINTERSIL

of the crossunder strips make the vertical intercon-
nections within the array. The top and bottom
polysilicon strips (called feed-throughs) are used for
feeding horizontal connections through the array cell
beneath the power and ground buses.

Part No. | Equivalent | Number of | Bonding Pads Figure 3 shows the circuit diagram for the array cell
2Input Gates | Array Cells | and IO Cells Small hollow circles represent possible connection
1GC10408 408 272 34 points; Vgg and Vpp metal strips are shown as dotted
IGC10756 756 504 a4 lines.
1GC11500 1500 1000 62
TECHNOLOGY

IGC10000 gate arrays are fabricated using Intersil’s
high performance selectively oxidized 4-micron
silicon gate CMOS process with single-layer metal in-
terconnect. Wafers are processed using state-of-the-
art processing technology with these features:

¢ Positive photoresist

¢ 1.1 scanning projection lithography

e Polysilicon, nitride and silicon dioxide plasma
etching .

¢ fjon implantation for source/drain doping and
threshold adjustment

e Sputter metal deposition

e Industry standard oxidation and diffusion
techniques :

* Nitride and polysilicon Low Pressure
Chemical Vapor Deposition (LPCVD)

ARRAY CELLS

An array cell, shown in topographical form in Figure
2, consists of three complementary transistor pairs
and five strips of polysilicon (called crossunder
strips) for making horizontal interconnections among
array cells. Power (Vpp) and ground (Vgg) buses run
vertically as shown. Metal strips (not shown) on top

<
[’
(7

—o
| ° <
sevee O

o

©
©

20

©
o
©

Lo
|

|
3

eoseedocpocgeccccccccsccccchscioccfocscscccccccccchocper

n-Channel p-Channel

Figure 3. Schematic Diagram of the Array Cell

Feed-Throughs

Gates

Polysilicon
Crossunder
Strips

Metal Strips for
power and ground

Figure 2. Topography of the Array Cell

229



N |

IGC10000

/o CELLS

'IIO cells are used to mterface the array with external
circuitry. Each 1/O cell consists of an array of tran-
sistors of varying sizes, and allows construction of
normal digital I/O interface circuits as well as analog
circuitry of simple to moderate complexity.

I/O cells have these features:

* Protection against electrostatic discharge (ESD)

* Logic level translation (CMOS-to-TTL and TTL-to-
CMOS)

‘e Bonding pad for connecting the cell to its cor-

responding package pin
* Ratioed transistors for analog implementation

The output drive capability of a single output buffer is

‘one TTL load. Applications that require additional
. drive capability can be handled by using multiple 1/O

cells in parallel. (In a typical application, not all
available 1/0 cells are needed for external connec-
tions; unused cells will thus usually be available to
provide added drive capability where needed.)

'MACROS

A macro is a physical implementation of a functional

.block and is realized by interconnections among tran-

sistors in one or more array cells. For example, the
NOR function is constructed by connecting two
p-channel transistors in series to Vpp and two

‘n-channel transistors in parallel to Vgg, as shown in
‘the topographical and schematic d.iagrams, Figures 4

and 5

BINTERSIL

Designers implement their circuits by selecting and
interconnecting the macros in the Macro lerary,
listed in-Table 2.
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Figure 5. Schematic Diagram for the 2-Input NOR

Figure: 4. Interconnect Pattern for the 2-Input NOR
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Table 2. IGC10000 MACRO Library °

IGC10000 Combinational Macros
Type Description

NOR/NAND 2-input NAND
3-input NAND
4-input NAND
2-input NOR
3-input NOR
4-input NOR

XOR/XNOR 2-input XOR
. 2-input XNOR

Adder One-bit full adder

Buffers and Inverters 1X inverter
2X inverter
3X inverter
4X inverter

Multifunction 2-1 AND-OR invert
2-2-2 AND-OR invert
3-2 AND-OR invert
2-1 OR-AND invert

Multiplexer 2 to 1 multiplexer
Schmitt Trigger Schmitt Trigger
Transmission Gate Buffered transmission gate
Unbuffered transmission gate
Tristate Control Tristate control
IGC10000 Sequential Macros Set Reset | Jam Load
D Flip-Flops D flip-flop with reset — Yes
. D flip-flop with set Yes —_ —
D flip-flop with set and reset Yes Yes
Divide by 2 flip-flop w/jam load and
reset — Yes Yes
Divide by 2 flip-flop w/reset — Yes —
D flip-flop w/jam load and reset — Yes Yes
D flip-flop shift register with reset — Yes —
JK Flip-Flops JK flip-flop with reset — Yes —
JK flip-flop with set Yes — —
T Flip-Flops T flip-flop with reset . — Yes =
" Latches D latch — —
D latch w/single input control - — —
D latch with reset — Yes —
D latch wireset and single input
control — Yes
) D latch w/transmission gate on output — — —_
Counters Down counter with reset - Yes =
Down counter w/jam load and reset — Yes Yes
Up counter with reset — Yes —
Up counter w/jam load and reset — Yes | Yes
Up/down counter with reset — Yes —
Up/down counter w/jam load and reset — Yes Yes
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Table 2. IGC10000 MACRO Library (continued)

BINTERSIL

| 16c10000 Digitat 110 Cell Macros

Type Description
Bidirectional Tristate output/unbuffered input
Tristate output/inverting TTL input buffer
Feedthrough Input feedthrough

Internal Buffer Inverting internal buffer

Internal tristate buffer

Non-inverting TTL input buffer
Non-inverting CMOS input buffer with pull-up options

Input Buffer

Output Buffer Open drain output buffer
Non-inverting TTL output buffer
Inverting TTL output buffer
Tristate output buffer

Symmetrical drive output buffer

1GC10000 Analog 1/O Cell Macros

Analog Transmission Gate
Auto Null Comparator
Comparator
Compensated Op Amp
Crystal Oscillator
Current Multiplier
Current Reference

Op Amp

Power-on Reset

RC Oscillator |
Schmitt Trigger

The list below represents a sample of custom macros developed for specific analog applications. Con-
sult your Intersil Representative for suitability to your design.

COMPUTER AIDED DESIGN SOFTWARE
TOOLS

‘The 1IGC10000 family is supported by a proprietary

computer aided design (CAD) system developed at
‘the General Electric Microelectronics Center. The
system provides CAD tools for logic simulation, ac-
curate prediction  of circuit speed performance,
automated design of interconnect circuitry, electrical
and design rule checking, post-layout simulation us-
ing RC delays extracted from the layout, and
automatic conversion of simulation test pattern files
into tester format.

The CAD tools are integrated under a supervisory pro-
gram called the CADEXEC (for CAD Executive) that
runs on a Digital Equipment Corporation VAX com-

puter. Once the user has entered the circuit’s intercon-
nect information into the computer, this information.is
converted into a common database accessed by all
other parts of the software through the CADEXEC.

Logic Simulation: Users have access to the TEGAS
logic simulator. For pre-layout logic (functional)
verification, customers may perform TEGAS simula-
tion using our Unit Delay Macro Library database; for
design ‘verification (pre-layout timing analysis),
calculated delays based on fanout are used in con-
junction with Best, Typical, and Worst Case libraries,

" whose parameters are described in Table 3.
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Table 3. Best, Typical, and Worst Case Parameters
Parameter Best Typical | Worst
Voltage (V) 5.5 5.0 4.5
Temperature (°C) 0 27 70
Process Best Typical | Worst

Routing: The SILICA layout system uses a proprietary
automatic router developed at the General Electric
Microelectronics Center. The SILICA router has con-
sistently performed with higher completion rate and
lower CPU time than other commercially available
routers; in addition, the router improves the overall
performance of the circuit by selecting paths that
produce the smallest delay. Like many routers, the
SILICA router has a Critical Net feature that
minimizes polysilicon and total net length by routing
the critical net first. Unique to the SILICA router is
the Super Critical Net feature, which prohibits the
use of polysilicon gates in a specified net.

Electrical and Design Rule Checking: SILICA DRC
(Design Rule Checker) performs electrical and design
rule checking in minutes instead of hours and ex-
tracts geometric data from the layout for input into
the RC delay extraction software.

Manual editing: In rare instances manual layout
editing may be done on one of our CALMA worksta-
tions. CALMA output is fed into SILICA DRC for con-
venient verification of electrical integrity.

BINTERSIL

Post-layout simulation: A specialized circuit
simulator has been developed at the General Electric
Microelectronics Center to compute the delays of the
RC-interconnect nets from the topology of the net-
work after performing layout. The RC Delay extrac-
tion software uses a full transient analysis for each
net; delays are based on resistance as well as
capacitance of the interconnection nets. The soft-
ware calculates delays as a function both of load
switching voltage and driver output impedance and
handles loops, bidirectional drivers, and multiple
drivers on the net.

After the RC delay information is extracted, the
CADEXEC system inserts the delays into the network
database for post-layout TEGAS simulation and
critical path analysis, thus providing an additional op-
portunity for refining the layout prior to PG tape
generation.

Tester Tape Generation: Test program conversion
software automatically translates the customer’s
final TEGAS simulation output file into a test vector
pattern file to be used in testing the finished device.

PACKAGING

Five types of packages are available for the IGC10000
gate arrays. Dual inline packages are available in
plastic (Plastic DIP), ceramic (CerDIP) and multilayer
ceramic (Side Brazed DIP); leadless chip carriers and
pin grid arrays are provided in, multilayer ceramic.
Table 4 presents recommended package types for
each pin count and array size.

Table 4. Recommended Package Types

Number Side Leadless Pin
of Plastic - Brazed Chip Grid
Pins DIP CerDIP DIP Carrier Array
8 408 408
14 408 408 408
16 408 408 408
18 408 408 408
20 408 408
408 408 408
24 756 756 756
1500 1500 1500
408 408 408
28 756 756 756
1500 1500 1500
408 408 408
40 756 756 756
1500 1500 1500
44 756
1500
48 756
1500
52 1500
68 1500 1500
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DEVELOPMENT

An overview of the gate array development process is
shown in the flow chart of Figure 6. During Phase 1
(Design Translation), most of the responsibility lies
with the customer; during Phase 3 (Fabrication), with
Intersil. In Phase 2 (Design Implementation), most of
the activities are performed by Intersil, but require

EINTERSIL

customer “interaction and approval. Figure 6
delineates the responsibilities of the customer and of
Intersil. For more information, contact either your
local Intersil representative, or Semicustom
Marketing at the General Electric Microelectronics
Center, Research Triangle Park, NC, telephone

919-549-3607.

PHASE 1
DESIGN
TRANSLATION

PHASE 2
DESIGN IMPLEMENTATION

INTERSIL y

‘ START )

CUSTOMER y

CREATE SCHEMATIC DIAGRAM;
DEFINE PRELIMINARY TEST VECTORS;
VERIFY CORRECT FUNCTIONALITY

-

CUSTOMER/INTERSIL y

TRANSLATE TO IGC10000 CMOS MACROS;
ENCODE IN TEGAS;
PERFORM PRE-LAYOUT SIMULATION

INTERSIL /

PERFORM PRELIMINARY PLACEMENT ON ARRAY;
RECOMMEND SCHEMATIC CHANGES
L WHERE REQUIRED

INTERSIL y

PERFORM FINAL PLACEMENT
AND AUTOMATIC ROUTING

CUSTOMER

INTERSIL y APPROVAL

CALCULATE INTERCONNECTION-RELATED DELAYS;
PERFORM POST-LAYOUT TEGAS SIMULATION

CUSTOMER y
| PrOVIDE comPLETE TEST VECTORS |

INTERSIL L
| CREATE PATTERN GENERATOR TAPE |

PHASE 3
FABRICATION

FABRICATE MASKS AND WAFERS; PERFORM WAFER PROBE;
ASSEMBLE PACKAGES; TEST; SHIP PROTOTYPES

Figure 6. Simplified Flowchart for Gate Array Development

2-34



IGC10000

OPERATING CHARACTERISTICS'

Absolute Maximum Ratings2 (Referenced to Vgg)

BINTERSIL

Parameter Symbol Limits Units
DC Supply Voltage Voo -0.5to +10.0 \
Input Voltage ' —-05toVpp + 0.5 \
DC Input Current I +10 mA
Operating Ambient Temperature Range Ta -55to +125 °C
Storage Temperature Range (Ceramic) TsTg -65to +150 °C
Storage Temperature Range (Plastic) TsTg —40to +125 °C

NOTE 1: Stress ratings only. Functional operation of the device at these or any conditions beyond those indicated as Recom-

mended Operating Conditions is not implied.

NOTE 2: Stresses above those listed here may cause permanent damage to the device. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Limits Units
DC Supply Voltage Vbp 3.3+0.3V 10 9.0+ 0.9V Vv
Typical Operating Frequency fok 8.0 MHz
Operating Ambient Temperature Range1 Ta —55t0 +125 °C

NOTE 1: IGC10000 gate array macros are currently characterized between 0 and 70°C.

AC CHARACTERISTICS

Specified for nominal processing = 5V, 27°C.
Calculated for a fanout of 1.

Parameter Typical Delay (ns)

Array Cell Macros

- 2-input NAND D to Output 6
2-input NOR D to Output 6
4-input NAND D to Output 8
4-input NOR D to Output 18
1X inverter D to Output 5
4X inverter D to Output 4
2-1 AND-OR invert D to Output 9
D flip-flop with reset CK to Output 9
Schmitt trigger Input to Output 18
Up counter with reset CK to Output 1
1/0 Cell Macros
Input feedthrough Pad to Output 1
Non-inverting Input Buffer Pad to Output 9
Non-inverting Output Buffer D to Pad 10 (15 pF)

) . 19 (50 pF)
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. DC CHARACTERISTICS
Vpp = 5V £10%

Limits'
0°C 25°C 70°C
Symbol Parameter Condition Min. | Max. | Min. | Typ. { Max.| Min. | Max. | Units
I002 Quiescent Device V)= Vpp or 0.3 100 A
Current Vss -
‘VOL Low Level' Output [lol = 1A 0.05 0.05 0.05 \
Voltage
VoH High Level Output | |lg|=1xA Vbp Vpbp Vbpp vV
Voltage —0.05|- —-0.05 | -0.05
ViL Low Level:Input - | CMOS 15 1.5 15 \
Voltage 110 Macro
ViH High Level Input CMOS 35 35 3.5 '
Voltage 110 Macro
ViL Low Level Input TTL 0.8 0.8 0.8 v
Voltage 110 Macro
ViH High Level Input TTL 2.0 20 | 2.0 \"
Voltage 1/0 Macro
Vo=0.4V 18 | 18 | 38 16 mA -
|0L3 Output Low*
(Sink Current) :
Vo=2.5V 3.8 3.8 7.6 3.4 mA
Vo=4.6V 0.3 0.3 0.6 0.25 mA
low® | Output High '
(Source Current) ‘
Vo=25V 1.8 1.8 3.6 1.6 mA
Y] Input Leakage VinN=0or +0.1 +.001| +£0.1 +1.0| A
Current Vbp
loz Tristate Output Vo=0or +1.0 +.001| 1.0 +10 [ A
Leakage Current Vpbp
CiN Input Capacitance | Any Input ) 5.0 pF

NOTES: , :
- 1.1GC10000 gate arrays are designed to perform under conditions up to 125°C. Limits reflect temperature range at which the
macro library is characterized.
2. Any internal oscillators disabled.
3. Results depend on specific output macro used.
4. There may be limitations on maximum current when many outputs are simultaneously low.
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Multiplexers

IH5108
IH5208
1H6108
IH6116
IH6208
IH6216

Analog Switch
Drivers/Level
Translators

D123/125
D129
IH6201

Analog Switches
with Drivers

DG118/123/125 3-6
DG139A Family
DG 180 Family
DGM181 Family
DG200

DG201
IH5009-24
IH5025-38
IH5040-51
IH5052/3
IH5140-45
1H5200

IH5201

Video/RF Switch
IH5341




Low Leakage and

Analog Switch

Low Quiescent Current High Speed Low pg(on)

" DG200/201 1H5040 Family 1H5140 Family DGM181 Famiiy DG180 Family DG126 Family
1H5200/5201 Monolithic CMOS Monolithic CMOS Monolithic CMOS Bipolar/MOS driver Bipolar driver with
Monolithic CMOS driver gate driver gate replacement for with N-JFET gate N-JFET gate
driver-gate combination combination DG180 Family
combination

Features Features Features Features Features

res
1. DG200/201 industry standard
2. 1H5200/5201 have
far superior specs
3. IH520/DG201 have 4

1. Very low quiescent
current resulting in
very low power .

1. High speed switching
2. Low quiescent
current resulting

1. Drops into DG180 family
sockets. Meets or
exceeds all specs

1. Low 1pg(on)
2. As fast as the
1H5140 Family

1. Low rps(on)
2. Only switch with
true chip enable

consumption in low power 2. Lower cost than DG180 in
Individually controliable SPST 2. Low cost consumption 3. Lower leakages and 3 g;::::tenle:la:;m 3. :.«oaera(e leakage
switches 3. Good speed with 3. Low leakage power consumption - curremg q 4. Draw high quiescent
4. 1H5200/DG200 have 2 moderate fpg(on) resulting in low than DG180 currents
Iindividually controliable SPST and leakage error term
switches 4. Over voltage protection 4. Lower cost than the
to 225V comparable speed
5. Can switch up to DG180 family
£ 13V signals with 5. Can switch signals ‘
215V supplies almost to the !
supply rails
Notes Notes Notes Notes Notes Notes
1. TTL, DTL, CMOS and PMOS 1. TTL, DTL, CMOS, and 1. TTL and CMOS 1. TTL, DTL, RTL and CMOS 1. DTL, TTL, RTL DG133, 134,
compatible PMOS compatible compatible compatible compatible 141, 151, ¢ Dual SPST
2. 5040 through 5047 2. Pin compatible 2. DGM181, 184, 187, and 190 2. DG180, 183, 185 and 152

2.1H5200
Do | DusisesT

15201
st } Quad SPST

have 750 rpgon) Max
*C

3. IH5048 thru IH5051 have
350 rpg(on) Max
@25°C

1H5040 SPST
1H5041/5048  Dual SPST
1H5042/5050 SPDT
1H5043/5051 Dual SPDT
145044 DPST
IH5045/5049 Dual DPST
1H5046 DPDT
1H5047

1H5052/5053 Quad SPST
1H200 Dual SPST
1H201/202 Quad SPST

with the more
popular members

of the DG180
tamily
IH5140 SPST
1H5141 Dual SPST
1H5142 SPDT
1H5143 Dual SPOT
IH5144

DPST
IH5145 Dual DPST

have 308 max rps(on
3. DGM182, 185, 188, and 191
have 75Q max rpg(on)

DGM181/2 Dual SPST
DGM184/5 Dual DPST
DGM187/8 SPDT

DGM190/1 Dual SPDT

189 have 102 max
on resistance but
have higher
leakage than others
in the family
. DG181, 184, 187
and 190 have 300
max 1ps (on)
DG182, 185, 188
and 191 have 750
max fps(on)

DG180/1/2, Dual SPST
DG183/4/5, Dual DPST
DG186/7/8, SPDT
DG189/90/1, Dual SPDT

w

>

DG126, 129,

140 153, "¢ Dual DPST

“5 161 { input, SPOT

Differential
Input,
DPDT

DG139 142,
145, 163,
164

06143 144, } Differential

1H5001/2 SPST
1H5003-7 Dual SPST




Selector Guide

For switches whose
outputs go into the

For switching
positive signals

Low Charge Inverting Input only

injection Video/RF Switch of an Op Amp

1H181 Family 1H5341 Family IH5009 1H5025

CMOS driver and series shunt Virtual ground Positive signal

Varafet gate video/RF switch switch switch

Features Features Output of a switch must Can switch positive

1. Lowest charge 1. 'pg(on) < 758, flat from go into the virtual signals only unless
Injection DC to 100 MHz (< 3dB) ground point of an

2. Aimost as fast as
IH5140 and DG180
Families

3. Very low quiescent
current resulting
in low power
consumption

4. Ultra low leakage

2. “OFF" isolation > 60dB @10 MHz

3. Cross coupling isolation >60dB @ 10MHz
4. +/-5Vto +/-15V power supply range
5. High speed switching

Op Amp (unless signal
is <0.2v)

Features

1. Very low quiescent
current

2. Does not need
driver; can be
driven directly by

a translator driver
is used

Features

1. Very fow quiescent
current

2. Does not need
driver; can be
driven directly by

CMOS gates TTL
3. Low cost 3. Low cost
Notes Notes Notes Notes

1. TTL, HTL, CMOS

and PMOS compatible
2. Pin for pin compatibie

with DG180 family
IH181/182 Dual SPST
1H184/185 Dual DPST
1H187/188 SPDT
1H190/191 Dual SPDT

1. TTL, DTL, RTL and CMOS compatible
2.1H5341 Dual SPST

. All switches in
1H5009 family are
SPST

.~

. Odd numbered
devices are driven
by 15V logic

Even numbered
devices are driven
by 5V logic

©

1H5009/5010 quad.
compensated
IH5011/5012 quad
uncompensated
IH5013/5014 triple
compensated
1H5015/5016 triple
uncompensated
1H5017/5018 dual
compensated
1H5019/5020 dual
uncompensated
1H5021/5022 single
compensated
1H5023/5024 single
uncompensated

. All switches in
1H5025 family are
SPST

~

. All devices can be
driven by 15V logic.
All devices can be
driven by 5V logic
it input signal is less
than 1V

1H5025/5026 quad,
common drain
1H5027/5028 quad
1H5029/5030 triple,
common drain
1H5031/5032 triple
1H5033/5034 dual,
common drain
1H5035/5038 dual
1H5037/5038 single




ANALOG SWITCHES & MULTIPLEXERS

Analog Switches with Driver

Intersil fosion o ton tonr Logic input “Power
: No. of Device Switch 0 nA us us Input Consumption
Type  Channels No. Technology max(1) max max max Logic Level Type(2) mW
3
145021 P-JFET 100 02 05 05 TTL High Level lo
1H5022 P-JFET 150 02 05 0.5 TTL Low Level lo
SPST 1 1H5023 P-JFET 100 02 05 05 - TTL High Level lo
15024 P-JFET 150 02 05 05 TTL Low Level lo
s IH5037 P-JFET 100 05 02 02  TTL High Level lo
1H5038 P-JFET 150 05 02 02 TTL High Level lo
1H5040 CMOS 75 10 05 025 DTL. TTL. RTL. CMOS. PMOS hi 035
1H5140 CMO0S 50 01 01 0075 TTL. CMOS hi .035
DG180 N-JFET 10 100 03 025 DTL. TTL. RTL lo 120
DG181 N-JFET 30 1.0 015 0.13 DTL. TTL. RTL lo 120
DG182 N-JFET 7% 10 025 013 DTL. TTL. RTL lo 120
DGM182 CMOS 75 01 025 013 DTL. TTL. RTL lo 035
DG200 CMOS 70 10 07 05  DTL. TTL. RTL. CMOS. TTL High Level lo 30
1H5017 P-JFET 100 02 05 05  TTL. High Level lo
1H5018 P-JFET 150 02 05 05 ~ TTL. Low Level lo
1H5019 P-JFET 100 02 05 05  TTL. High Level lo
SPST 2 1H5020 P-JFET 150 02 05 05  TTL. Low Level lo
1H5033 P-JFET 100 05 02 02  TTL. High Level lo
1H5034 P-JFET 150 05 02 0.2 TTL. High Level lo
145035 P-JFET 100 05 02 02 TTL. High Level lo
1H5036 P-JFET 150 05 02 02  TTL. High Level lo
1H5041 CMOS 75 10 05 025 DTL. TTL. RTL. CMOS. PMOS hi 035
1H5048 CMO0S 35 10 025 015 DTL. TTL. RTL. CMOS. PMOS hi 035
IH5141 CMOS 50 01 01 0.075 TTL. CMOS hi 035
1H5341 CMOS 75 01 03 015 TTL. CMOS hi 035
IH5013 P-JFET 100 02 05 05 TTL High Level lo
1H5014 P-JFET 150 02 05 05  TTL. Low Level lo
IH5015 P-JFET 100 02 05 05 TTL. High Level lo
IH5016 P-JFET 150 02 05 05 TTL. Low Level lo
SPST 3 1H5029 P-JFET 100 05 02 02  TTL. High Level lo
1H5030 P-JFET 150 05 02 02  TTL. High Level lo
IH5031 P-JFET 100 05 02 02  TTL. High Level lo
1H5032 P-JFET 150 05 02 02  TTL. High Level lo
DG118 P-MOSFET 450 -40 03 1.0 DTL. TTL. RTL lo 133
DG201 CMOS 75 10 05 025 DOTL. TTL. RTL. CMOS lo .350
SPST 4 1H5009 P-JFET 100 02 05 05 TTL. High Level lo
1H5010 P-JFET 150 02 05 05 TTL. Low Level lo
1H5011 P-JFET 100 02 05 0.5 TTL. High Level lo
IH5011 P-JFET 150 02 05 05  TTL. Low Level lo
1H5025 P-JFET 100 05 02 02  TTL High Level io
1H5026 P-JFET 150 05 02 02  TTL High Level lo
IH5027 P-JFET 100 05. 02 02 TTL High Level lo
1H5028 P-JFET 150 05 02 02  TTL High Level lo
145052 CMOS 75 10 05 025 DTL. TTL. RTL. CMOS. PMOS lo 350
1H5053 CMOS 75 10 05 0.25 DTL. TTL. RTL, CMOS. PMOS hi .350
0G123 P-MOSFET 450 "-40 03 1.0 DTL. TTL. RTL _hi 133
06125 P-MOSFET 450 -40 03 ‘10 DTL. TTL. RTL lo 133
DG143A N-JFET 80 10 04 08 DTL. TTL. RTL (3) 84
DG144A N-JFET 30 10 04 08 DTL. TTL. RTL Q) 84
SPST 5 DG146A N-JFET 10 100 05 125 DOTL. TTL. RTL 3) 84
DG161A N-JFET 15 100 05 125 DTL. TTL. RTL 3) 90
DG162A N-JFET 50 20 04 08  DTL. TTL. RTL Q) .90
0G186 N-JFET 10 100 03 025 DTL. TTL. RTL 3) 73
0G187 N-JFET 30 10 015 0.13 DTL. TTL RTL (3) 73
DG188 N-JFET 75 10 025 013  DTL. TTL. RTL 3 73
DGM188 CMOS 75 01 025 013 DTL. TTL. RTL Q) 035
SPOT 1 1H5042 CMOS 75 1.0 005 0025 DTL. TTL. RTL PMOS. CMOS 3 035
1H5050 CMOS 35 10 025 0.15 DTL. TTL. RTL PMOS. CMOS 3) 035
IH5