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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 EPROMs, as well as high-speed HMOS ROMs;
CMOS microprocessors, peripherals and UARTs.

* ANALOG SWITCHES AND MULTIPLEXERS

The industry’s broadest offering of highest-performance switches, including a video-
RF switch with excellent isolation at 100 MHz, and multiplexers featuring the least er-

ror as well as unprecedented input overload protection.

¢ ANALOG-TO-DIGITAL AND DIGITAL-TO-ANALOG CONVERTERS ,

3%2- 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

Anew set of low-power devices with unequalled performance—1-zV offset voltage op

amps, 4-zA quiescent current regulators and ‘supply monitors, 95-per-cent-efficient

voltage converters and 1ppm/°G 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 déecoder/drivers, including those with full alphanumeric capability.
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EXPLANATION 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 spetifications

contained in these data sheets at-any time without

notice, such charges 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.

é .

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, ICMxxxx,.

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

\f 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 boid 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 IGM7218 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 [ntersil’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 physicat

parameters, packaging for shipment, assembly, testing

and purchase options.

HIGH-RELIABILITY PROCESSING

This subsection of Appendix B defines Intersil’s com-

mitment to 100 percent compliance with MIL-STD-883,

MIL-STD-750, MIL-M-38510 and MIL-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

tree 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, Acctitical 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 satety or effectiveness.

2. Life support devices or systems are devices or systems which, (a) are In-
tended for surgical implant inta the body, or (b) support or sustain life, and

whose failure to perform, when properly used In accordance with instruc
tlons tor use provided in the labeling, can be reasonably expected to

result ina significant Injuryto the user.

Intersi! cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in an Intersil product. No cireuit patent licenses are
implied, Intersil reservesthe right to change the circuitry and specifications without notice at any time.
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ALPHANUMERIC INDEX

TYPE #

2N2607
2N2608

2N2609
2N3684

2N3685

2N3686

2N3687

2N3810
2N3811

2N3821

» 2N3822

2N3823
2N3824

2N3921

2N3922

2N3954

2N3955
2N3956

2N3957
2N3958

2N3970
2N3971

2N3972
2N3993

2N3994

2N4044

2N4045
2N4091.

2N4092
2N4093

2N4100

2N4117

2N4118.

2N4119

2N4220

2N4221
2N4222

2N4223

2N4224

2N4338

2N4339

2N4340

2N4341

2N4351

2N4391

2N4392
2N4393

2N4416:
2N4856

2N4857

2N4858

2N4859

2N4860
2N48611

2N4867

2N4868
2N4869
2N4878

2N4879
2N4880

2N6018

2N5019

2N5114°
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1-37

TYPE #

2N5115
2N5116

2N5117
2N5418

2N5119

2N5196

2N5197
2N5198
2N5199

2N5397

2N5398

2N5432

2N5433.

2N5434

2N5452

2N5453

2N5454

2N5457

2N5458A.

2N5459

2N5460

2N5461
2N5462

2N5463
2N5464

2N5465
2N5484

2N5485
2N5486
2N5515

2N5516
2N5517

2N5518

2N5519

2N5520

2N5521

2N5522

2N5523
2N5524

2N5638

2N5639:
2N5640

2N5902

2N5903

2N5904

2N5905

2N5906

2N5907

2N5908

2N5909

2N5911

2N5912

2N6483

2N6484

2N6485

3N16t
3N163

3N164
3N165,

3N166

3N170

3N171

3N172

** Obsolete product, refer to page AS.

PAGE

137

137

1-39

4-39

1-40

1-44

1-41

AS

TYPE #'

3N173°

3N188

3N189
3N190

3N191

pA723

A733
A740

BATA

pATEB

777

bso
AD590,

AD741K

AD7520

AD7521

AD7523.

AD7530.

AD7534

AD7533

AD7541,

ADC0801

ADCO802

ADCO803
ADCO804

D123

D125

0129

DG118

DG123

DG125

BG139°

0G142

DG143

DG144

DG145

0G146
DG161.

DG162
DG163-

* DG164
DG180

DG181
0G182

DG183

DG184

0G185

DG186

DG187

DG188

DG189

DG190

0G191

0G200

D@201

DGM181
DGM182.

, DGM184
DGM185-

DGM187

DGM188
DGM190

DGM191

PAGE

160 -
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TYPE #

ICH8500
1CH8510.
ICH8515

ICH8520

ICH8530

ICLIO1ALN

ICL108ALN

ICL30,ALN

ICL30BLN
1eL7104

ICL?7106

ICL7107
ICL7109
ICL7115

1CL7116

ICL7117

ICL7126

ICL7129
(CL7134

» 1CL7135

1CL7136

ICL7137

ICL7145
<ICL7146

ICL?741HS

(CL741LN
ICL7605

ICL7606
ICL7611

ICL7612

ICL7613

ICL7614

ICL7615

ICL7621

ICL7622

ICL7631

ICL7632
ICL7644

ICL7642

(CL7650

ICL7652

ICL7660

ICL7663
ICL7664
ICL7665

ICL?7667

ICL8004
ICL8007

ICL8008

ICL8013

tCL8017

ICL8018A

ICL8019A4
ICL8020A

ICL8021

ICL8022
ICL8023
iCL8038

ICL8043

ICL8048

ICL8049

ICL8052A

(CL8063



ALPHANUMERIC INDEX

TYPE #

ICL8068

ICL806g
ICL8075

ICL8076

ICL8077

IGL8078
ICL8079

IGL8211

ICL8212

ICM1115

IGM7038

(CM7045

|CM70S0

IOM7051

ICM7070

1GM7201

ICM7206.

1OM7207
ICM7207A

ICM7208

ICM7209

1CM7211

(CM7212
1OM7213

ICM7215

ICM7216

ICM7217

ICM7218

ICM7223

ICM7223A

|CM7223VF
ICM7224

ICM7225

1CM7226

(CM7227

(CM7231
(CM7232

ICM7233

IOM7234

IGM7235
ICM7236

ICM7240
ICM7241

IOM7242

ICM7243

IOM7245

ICM7250

IOM7260:
1CM7281

ICM7555

IOM7556

1D100

(D104
1G@C10000

1H5009
IH5010

IH5014
IH5012

IH5013

1H5014

IH5015.

IH5016

PAGE

4-166

5-190
5-192

5-192

5-192

« 6192

« 5-192

5-198

5-198

7-49
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TYPE #

1H5017

IH5018

IH5019

IH5020
1H5021

iH5022

IH5023

IHS024

IH5025

|H5026

IHS5027

IH§028

IH5029

IH5030

IH5031

1H5032

IH5034

IHS035

IH6036

IH5037

IH5038

IHS040

IH5041

{H5042

(H5043

IH5044

IH5045
IH5046

1H5047

IH5048

IH5049

IH5050

IH5051

|H5052
IH5053

1H5101
IH5108

1H5140

IH5141

(H5112

IRS113
IHS144

(H5115

IH5140

1H5144

IH5142

IH§143

IH§144

1H5145

IH5200

1H5201

IH5208
1H5341

1H8108

IH6116

JH6201

IH6208

IH6216

iM6402

IM6403

(M6653

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

PAGE

3-36

3-36

3-36

3-36

3-36

3-36

3-36
3-36

3-41

3-44

3-41

TYPE #

iM6654

1M7332
IM7364

1M82C43

IMF6485

(7100

17101

17120

iT121

IT122

17124

(7126

IT127

IT128

IT129

IT130

{T1314

IT132

IT136
17137

11138
IT139

(T1700

IT1750
IT500

17501

{7502

1T503

17504

{T5805

{T550

T5911

175912

ITE409T

{TE4092

ITE4093
ITE4391

ITE4392

ITE4393

ITE4416

$105

LH2107A4

LH2108

LH2110

LH2141

LH23014

TYPE #

LH2308

LH2310

LH2311

LM100

LM101A

LM102

LM105

LM107

LM108

LM110

LM111

LM114

LM300
LM301A

LM302

LM305

LM307

LM303°

LM310

LM311

LM4250

M116

NE536

NE/SE592
NES92-8

OPOS

OPO7

SU536.

U1897

U1898

U1899

U200
201

U202

U231

U232
U233

U234

U235

U257

PAGE

5-55|

5-24

1-83
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BASE NUMBER INDEX

TYPE # PAGE | TYPE#

LH 0042 DG 164
OP 05 58 3N 165
OP 07 5-16 3N 166

ADC 0801 4.4 3N 170
ADC 0802 4-4 IT 1700
ADC 0803 44 3N 174

ADC 0804 4-4 3N 172
ID 100 1-62 3N 173

_ IT 400 184 J 174
LM 100 " J 175

ICL 1O1ALN 5-48 iT 1750
1D 101 1-62 J 176

IT 104 1.64 117
LM 101A t* DG 180
LM 102 . DG 181

J 105 177 DGM 181

LM 105 DG 182
J 106 1-77 DGM 182

J 107 177 DG 183

LM 107 ** DG 184

ICL 108ALN 5-46 pam 184

LM 108 5.24 DG 185
LM 110 ** DGM 185

Jan 178 DG 1386
LM 111 ” DG 187

ICM 1145 7-19 DGM 187

412 4-78 3N 188

3113 1-78 DG 188
uM 114 1-83 DGM 188

M 116 184 aN 189

DG 118 36 DG 189

iT, 120 1-65 U 1897
T1210, 165 U 1898
IT 122 1-65 U 1899
D123 39 3N 190

DG. 123 36 DG 190
IT 124 1-86 Dam 190
D 125 39 3N 191

DG 125 36 DG 191

IT 126 1-67 DGM 191

IT 127 1.87 VCR 2N

IT 128 1-67 DG 200
D 129 313 U 200
IT 129 1-87 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 1-69 J 203

1 138 1-69 J 204

IT 139 1-69 LH 21014

DG 139 3-15 LH 2108
DG 142 3415 LH 2110

DG 143 315 LH 2111
DG 144 315 LH 23014

DG 145 315 LH 2308
DG 146 3415 U 231

3N 161 1-56 LH 2310

DG 161 315 LH 2311
DG 162 315 U 282

3N 163 157 U 233

DG 163 3-45 U 234
aN 164 157 | U 235

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

TYPE # PAGE | TYPE#

IH 5030 341 2N 5458

1H 5034 34 2N 5459

IH 5032 3-41 2N 5460

IH 5034 341 2N 5461

IH 5035 341 2N 5462

IH 5036 341 2N 5463

1H 5037 341 2N 5464

IH 5038 3-41 2N 5465

IT 504 174 2N 5484

IH 5040. 3.48 2N 5485

IH 5044 3-48 2N 5486

IH 5042 3-48 IT 550
IH 5043 3-48 2N 5515
IH 5044 48 2N °5516
IH 5045 348 2N 5517

IH 5046 3-48 2N $518

IH 5047 3-48 2N 5519
IH 5048 3-48 2N 5520
IH 5049 3-48 2N 5521

IT 505 174 2N 5522

IH 5050. 3.48 2N 5523

IH 5051 3-48 2N 5524

IH “5052 356 2N 5638
IH 5053 356 2N 5639

1H 5101 ** 2N 5640

IH §108 3-63 AD 590
iH 5110 557 2N 5902

tH 5111 557 2N 5903

IH 5112 557 2N 5904

tH 5113 5.57 2N 5905

2N 5114”. 4-97 2N 5906

IH 5114 8.57 2N 5907

2N 5115 1.37 2N 5908

IH 5115 557 2N 5909
2N 5116 4.37 2N 5911

2N 5117 1-39 IT 5911
2N 5118 1:39 2N 5912
2N 5119 139 IT “5912

IH 5140 371 NEISE 592

IH 5141 371 NE 5928

IM 5142-371 IH 6108

IH 5143 371 (H 6116

IH 5444 371 IH 6204

IH 5145 371 IH 6208

2N 5196 1-40 IH 6216

2N 5197 1.40 IM 6402
2N- 5198 1-40 iM 6403
aN 5109 1-40 2N 8483
IH 5200 3:28 2N 6484

IH 5201 $32 2N 6485

IH $208 379 IMF 6485

1H 5341 3.87 IM 6653
NE 536 * IM 6654-
SU 536 * VCR 7N

2N 5397 4-41 ICM 7038

2N 5398 1.44 IM 7045

2N 5432 4-42 iM 7050

2N 5433 1-42 (CM "7051

2N 5434 142 \GM 7070

2N 5452 1643 ICL 7104
.2N 8453 143 ICL 7106

2N 5454 143 ICL 7107

2N 5457 14d

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

PAGE
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1-44

1-45

1-45

4-645

1-45

4-45

1-46

1-46
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4-138

4-138

4-152

TYPE #

IcM 7555

7556

7605 *

7606

7611

7612

7613

7614

7615

7621

7622

7631

7632

7641

7642

7650

7652



FUNCTIONAL INDEX

DISCRETES

JFET Single

Switches

N-Channel Page
2N3970-72 1-18

2N4091-93 4-22

2N4391-93 1-30

2N4856-61 1-32

2N5432-34 1-42

2N5638-40 1-49

1TE4091-3 1-22

ITE4391-3 1-30

J105-7 1-77

J144-43 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 1-10

2N3821/22 4-43

2N3823 1-14

2N3824 1-15

2N4117-19 4-25

2N4220-22 1-26

2N4223/24 1-27

2N4338-44 1-28

2N4416 4-31

2N4867-69 1-33

2N5397/98 1-41

2N5457-59 4-44

2N5484-86 1-46

ITE4416 1-31

J201-4 1-80

J308-10 1-82

U308-10 "4-89

P-Channel

2N2607-9 19

2N5460-65 1-45

U304-6 1-88

JFET Dual

Amplifiers

N-CKannel

2N3921/22 1-16

2N3954-58 1-17

1-402N5196-99

2N5452-54 143

2N5515-24 1-47

2N5902-9 1-50

2N5911/12 1-51

2N6483-85 1-52

IMF6485 1-54

'T500-5 1-71

(T550 4-74

(T5911/12 - 1-51

U231-35 4-86

U257 1-87

U401-6 1-90

MOSFET Switches/

Amplifiers

N-Channel

2N4351 4-29

3N170/4 1-59

{T1750 1-76

M116 1-84

P-Channel

3N161 1-56

3N163/64 1-57

3N172/73 4-60

1T1700 1-75

Dual P-Channel

3N165/66 1-58

3N188-91 1:61

Bipolar Dual

Amplifiers

NPN Devices :

2N4044/45 1-20

2N4100 1-23

2N4878-80 1-34

1T120-22 1-65

IT124 1-66

17126/29 1-67

“LM114 1-83

PNP Devices

2N3810/11 1-11

2N5117-19 1.39

AT130-32 1-68

1T136-39 1-69

Special Function

High Speed Dual Diodes

(D100/4 1-62

Voltage Controiled

Resistors .
VCR2-7 . 1-92

DIGITAL

Memory

NMOS ROMs"
M7332 2-18

1M7364 221

CMOS EPROMs

IMB653/4 211

Gate Arrays

1G@C10000 2:28

: Peripherals

IM6402/3 2-3

IM82C43 224

ANALOG .

SWITCHES AND

MULTIPLEXERS

Multiplexers

1H5108 3-63

1H5208 3-79

IH6108 3-93

IH6116 3-99

| tHe208 3-109

1H6216 “3-115

Analog Switch

Drivers/

Level Translators

D123/125 30 |

Di29 3-13

1H6201 3-105

Analog Switches

with Drivers

DG118/123/125 3-6

DG139A Family 3-15

0G180 Family 3-19

DGM181 Family 3-23

DG200 3-28

BG201 3-32

1H5009-24 3-36

1H5025-38 3-41

1H5040-51 3-48

1H5052/3 3-56

1H5140-45 3-71

1H5200 3-28

1H5201 3-32

AT

Video/RF Switch

1H5344 3-87

DATA

ACQUISITION

AID Converters

DVM Circuits

ADC0801-4 4-4

1CL7106/7 4-20

1CL7109 4-30

ICL7115 4-46

ICL7116/17 4-59

1CL7126 4-67

IGL7129 4-75

ICL7135 4-98

TICL7136 4-108

ICL7137 4-116

ICL8052A/7104 4-166
\CL8068/7104 4-166

tThe ICL7136 is recom:

mended for all applica-

tions which currently

employ the ICL7126.

D/A Converters

AD7520/21/30/31 4-138

AD7523 4-144

AD7533 4-148
AD7541 4-152
ICL7134 4-86

1CL7145 4-124
ICL7146 4-132

D/A Current

Switches

ICLBO1BAI19A/20A 4-158

LINEAR

Amplifiers

Driver Amplifier for

Power Transistors

ICL8063 5-182

Driver Amplifier for.

Actuators, Motors

1CH8510/20/30 5-214

IGH8515 5-222

Instrumentation

Commutating Auto-Zero

ICL7605/6 5-63

Log-Antilog .
1CL8048/49 5-174

Operational,

Chopper Stabilized

ICL7650 5-88

iCL7652 5-96



FUNCTIONAL INDEX

Operational, FET Input

LHO042 ad

AD503 ”

SU/NE536 “*

pA740 “

|CL8007 5-139

ICL8043 5-167

{CH8500 5-208

Operational, General

Purpose ‘

OP-05 5-8

OP-07 5-16

LM101/301 *

LM107/307 *

LM108/308 5-24

BATA “*

ICL741HS 5-44

AD741K TM

ICL741LN 5-46

wAT4B ‘
wAT777 5.49
LH2101/2301 *

LH2108/2308 5-55

1H5101 ”

ICL8008 5-142

Operational, High Speed

ICL8017 5-151

Operational, Low Power

LM4250 . a

(CL76XX Series 5-73

1GL8021-23 5-155

Video

2A733 *

NE/SE592 5-38

NE592-8 5-44.

Voltage Followers

LM102/302 TM

LM110/310 *

LH2110/2310 *

Comparators

Dual

LH2111/2311 ll

Low Power

ICL8001 | 5-135

Precision

LM111/311 *

Sample. and Hold

1H5110-15 5-57. |

Temperature

Sensor

AD590 5-28

Voltage Reference

ICL8069 5-190
ICL8075-9 5-192

ICL@211/12 5-198

Voltage

Regulators

LM100/300 i

LM105/305 id

2A723 *

ICL7663/64 5-111

Special Function

Multiplier

ICL8013 5-144

Voltage Converter
ICL7660- 5-104

Waveform Generator

IGL8038 5-158

Low Battery Detectors

“ICM7201 —~ -

ICL7665 6-121

1CL8211/12 5-200

Dual Power MOS Driver

ICL7667 5-128

*Not recommended for

new designs. Use
1CL8211/12:0r ICL7665:

TIMERS,

| COUNTERS, AND

DISPLAY

DRIVERS

Timers

1CM7240/50/60 6-116

IGM7242 6127

{OM7555 6-155

ICM7556 6-155

Counters

1OM7208 ° 6-7

1GM7216 6-24

1OM7217/27 6-39

\OM7224/25 6-64

ICM7226 6-72

ICM7236 6-110

Counter

Timebase

ICM7207/A 6-3

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

Display Drivers
(OM7211/12 6-14

ICM7218 6-55

1CM7231-34 6-84

IGM7235 . 6-104

ICM7243 6-133
IGM7281 6-143

TIMEKEEPING, _

DTMF CIRCUITS

Stopwatches

ICM7045, 7-10
1CM7215 7-47

Display

Watches/Clocks

ICM7223 7-53
ICM7223A 7-59

ICM7223VF 787

Analog «

Watches/Clocks

1OM1115, 7-19
1CM7038 75

ICM7050 7-19

“| ICM7051. 7-23
ICM7070° 7-27

ICM7245 2-77

Clock Generators

| 1GM7209 "7-39
IGM7213 7-42

Frequency Divider

1CM7241 7-75

Touch Tone

Encoder

1CM7208 731

A8



OBSOLETE PRODUCTS

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
AM25L02/3/4 SU/NES36

DG126A Family 2nAT4O

G115/123 LM104/301

G116-19 LM107/307

G125-32 pAT4t

ICL7600/01 AD741K
ICL8052/7101 pA748

ICL8052/71C03: . LH2101/2301

ICL8068/71C03 IH5101

ICL8052/53- LM4250

+H401 pA733

IMF§911412 « LM102/302

LD110/1414 LM110/310 :

LD114 LH2110/2310 ,

MM450/550 LH211172314

MM451/551 LM111/311

MM452/552 LM100/300

MM455/555 LM105/305

VCRS5P pA723

LHO042 ICM7204

AD



A

IC ALTERNATIVE SOURCE INDEX

AMO

AM9232

748,

AMI

$68332
$68364

Analog Devices

AD?41

AD7S06/COMICHIPS
AD?7506/MIL/CHIPS
AD7506J0
£07506) 0/8638
De eeuNaDye106KADF eOSKDIBESB

AD7506KN
AD7506S0
AD7S06SD/8838
AD7506TD

AD7506TD/6838
AD?507/COMICHIPS.
AD7SO7/MILICHIPS

ABrsor) jea0e
107507)

ADIeOrKD
AD7507K0/883B
AD7507KN

ADb7507SD
AD7507S0/883B
AD7507TD

fey ese

AO7E2!

ADTEOaIN
AD7520KD

AD7520KN

AD7520LD
AD7520LN

AD75208D

AD7520TD

AQ7520UD
AG7521JD

AD?7521JN

AD7521LN

AD75218D

A07523SD

AD7523TD

AD7523UD
AD7S30UD

* AD7530JN

AD7530KD.

AD7S30KN

AD?7530L0.

AD7530LN °

A07S31UD

AD7531JN

Intersil

IM7332

IM7364

HATSB

Intersil

(M7332
IM7364

intersil

LM101

Pry
{Het 16ci0
(H6116M/D
1H6116Cu)

JH6116J1/883B

inetieget
1H6146Cul

(ye egeee56
H6116CR1
iheree
1H6416MJ1/6838
1H6116Mul

1H6116MJ1/883B
IH6216C/D

1H6216M/D

WHG216Cul
1HE216CJ1/883B

IH6216CPt
IH6216CUl
1H6216C 1/8838

IH6216CPI

JHE216Md)
HHE216MJ1883B

(HE216M¥!
IN6216MJ/883B

AD?7520/D

AD7520JN
AD?7520KD

AD7520KN

AD7520LD

AD?7520LN
AD?76208D

AD7520TD

AD7520U0

AD7521UD

AD?524N

AD7521KD

AD?7521KN
AO7521LD

AD7521LN

AD752180

AD?523TD.
AQ7523UD

AD7530J0

AD?S30UN
AD7530KD

AD7530KN
AQ7530L0
AD7530LN

AOTSSIND

AD7531JN

AD7531KD
AD7531KN
AD?531LD

AD7531LN

AD7533AD *
AD7533BD

AD7533CD

-AD?533JN

AD7533KN
AD7533LN

A07533SD

AD?7533TD

AD7533UD
AD7541AD

AD7541BD.

AD7541JN

AD7541KN

AD?541SD

AD?541TD.

Commodore

2332
2364

Datel

AMC-8013.
DAC7520
DAC7521

DAC7523

VR 8069

Eurosil

E1115

E1151

Exar

XR2240

XR8038

XRLSSS
XRLSS6

XA2242

Fairchild

wA101

Harris

HAz720

HD6402

H10-0200-8
HI4.0200-2

H11-0200-4

H14-0200.5
HI1-0200-8

H12-0200.2
412-0200-4

H12.0200-5

H12-0200-8

H13-0200-5
H10-0201-6

H11.0201-2

HI1-0201-4

A-10

AD7531KO
AD7531KN

AD7531LD

-AD?531LN

AD7533AD

AD753380.
‘AD7533CD

ADZ533JN

‘ADZ533KN

AD7533LN

AD7833SD,

AD7633TD
AD7533UD

AD7541AD
AD7541BD

AD7544JN

AD75A1KN
AD?7581SD
AD7541TD

Intersit

IM7332

IM7364

Antersil

1018013
AD7520

AD7521

AD7523

AD7533
AD754t

ADS9C-

(CLaoas
ICLB069:-

Intersit

IOM34958

ICM1115B

“thtersit

‘ICM7240

ICL 8038
ICM7555,
IOM7556

_leMrea2

Intersit

LM101

LM162
LM105

M107
LM 108

LM110
cM414

LM301

LM302
LM305

LM307

LM308

LM3i0
EM311
HA723

wA733

wA740
wATA4
#748

ah777

Intersil

1M7332

IM7364

Intersil

2114

iM7332

(M7364

Intorsit

iGLse21

Ime402
OG2008/D

DG200AK

OG200BK

OG200BK

DG200AK/8338
DGZ00AA

DG200BA
OG20084

0620044/6838
DGz200C1

QG2018/0
Dg201aK

OG201BK

Hit-0201-5,
H11-0201-8
HI3-0201.5

HI0-0508-6.
H11:0508-2
HI1-0508-5.
HI1-0508-8

H13-0508-5
HI0-0508A-6' '
H11-05084-2

HIT-050845

HI1-0508A-8

HI3-0508A-5
Hi0-0509-6
HI1.0509-2

H11-0509-5
#11.0509-8
H13-05095

HI0-05084-6

HI1-05094-2
H11.05094-5

Hj1-0509-8

HI3-05094-5,

HI0-0506-6

HI1-0506-2
H14-0506-5,

H/1-0506-8
H13-0506-5,

HI0-0507-6
HI1-0507-2

HiI1-0807-5

HI1-0507-8

HY3-0507-8

HI1-8045-2
H11-5045-5
HI1-5045-8

Hi0-5046-6

Hi1-5046-2
HU1-5046.5

HI1-5046-8

H10-5047-6

H11-5047-2
HI1-5047-5

H1-5047-8
HI0-5048.6

H1t-5048-2

H11-6048.5

H116048.8
H10-5048-6
HI1-6049-2

H11-5051-8

tw101
LM4250

MicroPower

Systems

MP7520JD

MP7520TD

».DG201BK.
DG201AK/883B
OG2016/

IH6108C/D,

IHG 10BMJE

JH6108CJE
tHB108MJE/883B

|H6108CPE

IH5108C/0.

(H5108MVE,
1H51081JE
(H5108MJE/883B

HHS108CPE

IH6208C/D.
IH6208MSE

IH6208CJE

JHEZ0BMJE/883B
(H6Z08GPE
IHS208C/D.

IHS208MJE

JH52081JE
JH5208M JE/8838,

JHS208CPE
HH6116C/D.

IH6116MJI
146 146CJt

1H6116MJ1/8838,
1H6116CP|
IHG216C/D

IH6216MJI

IN6216CuI

|H6216MJ1/8838.
THB216CPr

IHS5040C/D

IHSO4OMJE
IH5040CPE
IHSO40MJE/8838

JH5041C/D.
JH5041MJE

'H5041CPE
(eeet RE reSSB

150s

ineoeemeE
1HS042CPE

. 3042 MJE/8838
IHS043C/D

IHS043MJE -

!H5043CPE
|H5043MJE/883B

IMO44C1D.
IH5044MJE

HS044CPE
|H8044MJE/883B
1H5045C/0

IHSO45MJE
1H5045CPE

THegaSM a E/BESB
TH5046C;

IHsodeMJE
IHSO46CPE

JHS046MJE/6838

TH§047C/D.

tH5047MJE

tH8047CPE

|H5047MJE/8838,

146048C/D

IHSO4SMJE

tH5048CJE,CPC

(HS048MJE/8838

IHS049G/D

IHSO49MJE
IH5049CJE,CPE
JHS049MJE/883B

JH5050C/D
IHSOSOMJE

IH5050CJE.CPE
Ie ppON JE/BE38
iHesealegp

ieoe Je CPE
1505 1MJE/883B.
LM104

LM4250

“interst!

AD?7520JD

AD?S520TD



IC Alternate Source Index (continued)

continued

MP7520UD

MP7521JD
MP7521JN
MP7521KD

MP?7521UD
MP7523JN

MP7523KN
MP7523LN

MP7§30JD
MP7530JN

MP7520KD.

MP7530KN

MP7530LD

MP?S30LN

MP7531JD

MP7531JN

MP7531KD.

MP7531KN

MP?7531LD

MP7531LN

MP7533AD

MP7533BD

Me7533CD

MP7533JN
MP7533KN
MP7533LN

MP7533SD

MP?7533TD-
MP7533UD

MP7621AD

MP76218D

MP7621JN

MP7621KN

MP7621SD
MP7621TO

Mitsubishi

M58435P

Motorola ©

LM101

LM105
LM107

LM110
LM

M301

M305

LM307

LM308
EM310

LM311

MCM68332

MCM68364
MC1723

MC1741

MC1748

MHWS90

National

Semiconductor

AD7520JD (DAC1922LCD)
AD7520JN (DAC 1022LCN)

AD7520KN (DAC 1021LCD}

AD7520KN (OAC1021LCN)
AD7520L0 (DAG1020LCD}
AD?520LN (DAC1020LCN}

AD7520SK (DAC 1022LD)
AD7520TD (DAC1021LD}
AD7520UD (DAC 1020L0)
AD7521JD (DAC1222LCD}
AD7521JN (DAC1Z22LCN)

AD7521KD (DAC1221LCD)
AD7521KN (DAC1221LCN}

407521LD (DAC 1220LCD}

AD7521LN (DAC1220LCN)

AD7521SD (DAC 1222LD)
AD7521TD (DAG1227LD}

AD7521UD (DAC12201.D)
AD7530sD (DAC 1022. CD)
AD7530JN (DAC 1022LGN)
AD7530KD (DAC 1021LCD)
AD7S30KN (DAC1021LCN}

AD7530LD (DAC 1020LCD)
AD7530LN (DAC1OZ0LCN}
AD7531JD (DAC 1222LC0)

AD7531KD {DAC 1221LCD}
AD7531KN (OAC 1221LCN)
AD7531L0 (DAC 1220100)

AD7520UD

AD7S21SD

AD7521TO
AD?7S21UD

AD7523JN
AQ7523KN

AD7523LN

AD?7530JD
AD7530JN

AQ7530KD

AD7530KN

AD7530LD

AD7530LN

AD7631JD

AD7531JN

AD7531KD

AD7531KN

AD7531L0

AD7531LN

AQ7533AD

AD?7533BD

A07533CD
AD7533JN

AD7533KN
AD7533LN

AD7533SD
AD7533TD

AD7533U0
AD7541AD
AD7541BD

AD7541JN

AD7541LN

AD75415D

AD7541TD

intersil

1CM1115B

Intersil

LMio1

LM105

LM107
LM110

oMa11

LM301

LM305

Intersit

AD7520JD.
AD?7S20KD.

AD7520KD
AD7520KN

AD7520LD
AD7520LN
AD7520SD

AD?7520TD

AD7520UD
AD7521J0.
AD?521JN

AD?7521KD

AD7521KN

AD7521LD
AD7521LN

A075215D

AD7521TD.

AD7521UD
407530JD.
AD7530JN
sADZESOKD

AD7530KN
AD?7530LD
AD7530LN
AD7531ND

AD7531JN

AD?7531KD

AO7531KN
AD7531LD.

AD7531LN (DAC1220LCN)
AD7533AD (DAC1022LCD)

AHO138CD. ;
AHO138D
AHO1390/683

AHOI42c0
AHO142D

AHO1420/683

AHO143CD

AHO143D

AHO1430/883

ANOIS4CD

AHO1a4D

AHO1440/683

ADOT45CD

AHO145D

AHO145D/883

AHO146CD

AHO146D.
AHO1 460/883

AHOIGICD

AHO161D -
AHO161D/83

AHO162CD
AHO1620
AWO1620/8838

AHO163CD

AHO163
AHO163D/a83

AHO164CD

AHO164D

AHO164D/883
AH5009CN

AHB070CN

AHSQ110N
AH50120N

ANSO13CN

AHSO14CN
AHS015CN
AHBO18CN
AM9708CN

AM97COSGN
‘AM9710CN

AMS2C10CN
AMO? TICN
AMO7C1ICN

AM9?12CN

AMS7C120N

LF11201D -

LF11201Da83

Le11508D

LF118080/883
LF11509D.

LF 115090883
LF 13201

MM52132
MM52164

MM74C946

AD?7531LN

AD7533AD
AD7533BD

Al
AD?75335D

AD?533TD
AD7533UD

0GI39BK
OGI39AK
OG 139AK/8838

0G142BK
DG142aK

DGt42AK/883B

DG143BK

OG143AK

OG 143AK/883B8,

OG144BK
OG144aK

OG144AK/883B,

OG145BK

OG145AK

0G1454k/883B

OG146BK

DG146AK

OG146AK/883B

0G161BK
OG161AK
OG161AK/883B

OG162BK
DGI62AK

DG162AK/8838
DG163BK

DG163AK.
OG163AK/883B

DG164BK

OGI64AK
0G 164AK/883B
IH5009CPD

IHS010CPD

IM5011 CRE

IHSO12CPE
IHS013CPD

|H5014CPD.
IH5015CPE
IH5016CPE

1HS009CPD
|H5009CPD
IH5010CPD

IH5010CPD.
IH501,1CPE

IH5011CPE
IR5012CPE

IRSO12CPE
IOM7555,

ICM 7556
DG201AK

DG201AK/883B

1H6108MJE
JHE 1O8MJE/883B

JHB208MJE

{HB208MJE/8838

OG201

LHOOd2
LH2108

LH2110:

CH211+

ICM7224

NEC

wPDEIEC.

«P2332
¥PO2364

NPC

. SM5510 -

OKi

MSM503

Panasonic/Matsushita

MN6031

MN6093

Phillips/Fasalec

B7B

MB101

MB103-

* MB105
MB107

MB108

MBt43

MB144

MB510

Plessey

so748

eM

PM308
SSS741

Raytheon

LH2101

LH2301

LH2311
LM101

LM105,

Cp22015¢
CPDs402

Samsong

KS5240U01E
KS5240B01)

K$5240B01H
KS5240B10H
KS5240B12H.

KS5240820H

Sanyo

Le7s23

Signetics

LH2308

Intersil

ICM70388

IOM1115B

Intersil

IGM11158

Intersil

ADS03

Intersil

1CM7038B
ICM7051a

Intersil

ICM7245U

(CM7245B
}OM7245E
ICM7245U
ICM7245D

ICM?245E
ICM72454
ICM7245F
1OM1415B

Intersil

BATES,

Intersil

LM308
HATAY

intersit

LH2101

LH2301 -
LH2314

LM101

LM405°
LM307
LM108

HATA

ATAB

Intersil

LM104

M107

wAT4SB
JCM7051A
IM64a02

intersil

1CM7245U

ICM7245A4
IOM7245B
IOm72450

IOM72a5E

IOM7245F

Intersit

07523

Intersil

LH2301

LH2308



IC Alternate Source Index (continued)

f \ continued
Silicon General

$G7520
$G7521
$G7523

Siliconix

DF412

OG123AL
0G1234P

DG123BP
OG1Z5AL

OG 125AP
DG125BP

OG139AL

DG139AP
0G139BP

0G142AL
DG142aP

0G142BP
OG143AL,

DGI43AP .
0G143BP

DG144aL
DG144AP

OG144AP
DG145AL

OG145AP

OG 145BP
DG146AL

OGi46AP.
OG146BP
DGI61AL

DG161AP
OGi61BP
OG162AL

0G1624P
OG 162BP"
OGi63AL
DG163AP

DG1638P

DGI64AL
DG164AP
OG 164BP

DGi80AA

DG180AL
DG180AP

DG 18064

DG180BP

OG181AA
OGIS1AL

DGISIAP
OG181BA.

OG181BP
DGi82AA

DG182AL

DG182AP

DG182BA -

0G182BP

DG183AL.

DG1a3Ae

DG185aL

DG1asAP

De1eseP

OG186AA
OG186AL

Intersil

BATIT
LM101

LM105.
LM107
M108

LM110

LM4i11

L391

LM305
LM30?7

LM308
LM311

M4250
A723

wAT33,

AD?7523

Intersil

ioM7211°
DG123AL

DGM1828A,

0G 1828«

DGM185AL
OG185AK

DGM185AK

DG185BK

DGM186BK
OG186AA

DG186AL

O0G186AP

DG1875P
OG 188A

OG 188AL
DG188AP

DG188BA

0G188BP.
OG189AL,
DG189AP

OG18SBP
OG190AL

DG 190AP
OG190BP
DG197AL

DG191AP

OGi91EP

DG200AA

OG200AL,

DG200aP

OG200BA.

DG200BP

OG200C)

0G201aP

DG201BP

DG201CJ

DG38tAA

OG381AK
DG381AP

0G381BA
OG381BK
OG381BF

DG381Cy
DG384AK

DG364AP.
OG384BK

DG384BP

OG384Cy
OG3B7AA _
DG387AK

OG387AP

DG387BA
0G387BK
OG387BP

OG390AK

DG390AP

DGs09sP

DG5OSCI
51238,

D123AP
O1238P
DI25AL,
O1254P >

D1258P

Di2gAL

O129AP
Di29BP

Sprague

UCN-4112M_

UCN-4113M.
UHP-803

Synertek

$2332
$¥2364

A12

DG186AK
OG 186BA
OG186BK

OG1874A

OG1E7AL

DG187AK
OG187BA

DG187BK

OG188AA
OGM188AA
OG188AL

OG 188AK
OG188BA

DGM188BA
DG188BK
OG189AL
DG189AK

DG189BK
OG190AL
DG190AK

OG190BK

OG191AL
OGMISTAL

DGISTAK

DGM191AK
DG191BK.

OGM191BK
OG200AA

DG200AL

OG200AK

DG200B4

DG200BK

DG200CJ

OG201AK

0G201BK

DG201Cy

OGMT82AA

DGM182AK
DGM182AK

OGM187BA

OGM181BK

DGM181BK
DGMi181CJ

OGM18S5AK

DGM185AK
OGM184BK
DGM184BK

DGM184Cd
OGM188AA

DGM188AK *

DGM188AK

DGM167BA

OGM187BK
DGM187BK

DGM191AK

DGM191AK
OGM190BK

DGMi90BK

DGM180Cd

ADSO3

[Ret 16Myt
IHB11ECJI

1H6118CPI

IH6216MJ1
IHG216CSE

JHE246CPi

IH6108MJE

IH6108CJE

|H6108CPE
IH6208MJE
IHé208CJE

JHG208CPE

O123AL

D123AK

D123BK

O1268)

O1254L

Intersil

ICM7051A

iCM7038B
ADS03

Intersil

IM?7332

(M7364

SN748188
TLI82CL
TLI82CN
TL2iL

TL182IN
TLIB2ML
TL185CU

TLI85CN
TLI8SId
TL185IN

TLI8S5MJ

TL503

Toshiba

TC8031P

TC8051P

TCBOSSPA

To8057P

TMMa21 14

TMM2332
TMM2364

Intersil

pAT23

A733

(M311

OGM18284
OGM182BA

DGMi82CJ
DGM1828A

DGM182CJ

OGM 18248
IN5045CJE

IHS045CPE

IH5045CJE
IH5045CPE
IH5045MJE

iHB0a2CTW

1H5042CPE
IH5042CTW

IH50420PE
IM5042MTW.

IH5043CJE.

1H5043CPE
IH5043QJE

JHS043CPE
IHB043MJE
AD503

Intersil

ICM7038A4,

(CM70388

1CM11158

1CM7038D

2116

(M7332
M7364



DISCRETE CROSS REFERENCE

ALTERNATE INTERSIL ALTERNATE INTERSIL. ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT EQUIVALENT |SOURCE PRODUCT EQUIVALENT |SOURCE PRODUCT EGUIVALENT [SOURCE PRODUCT EQUIVALENT

100s, 2NSA5E 2N2608 enzo? 2ngaa 2N5270 engg14 11132
190U anges 2NBE07 anze0? BNga32 2NS268 2N3815 raBa
102M 2NSGEG enz608 2N2608 ENcece! i132 2NgB16 1430
1088 BN5457 2N2808 BNegOg 2N3334 7132 2NGB1Sa i304
103M 2N5457 2N2BOQJAN 2N@60SJAN 2NG338 i132 2Ng617 ira30

1938 2NBG59 2N2E38 m0 2N3836 wage 2NSBI7A (rigoa,
104M 2NS4EB 2Nz640 mee 2N3347 m3? 2Ng819 2NSag4
105M BNBAES: 2Nee44 image 2NB348 438 2N3820 2N2e08
1050 2na3ay BNBB42 120 2N3349 mgs 2N3821 2N3821
106M — + 2N5485 eN2643 Tee eNnga50 (197 2Nng822 eNGE22

407M 2NS495 ene644 IT122 2N33S1 17138 | 2Ne23 anag23

10U 2N3EBS anzese im20 2N3352 im138 aNgeea anges
1200) 2NGEBE N26524 mzo 2NB65 2nag4g 2N3907 i120
125U 2Naa3s 2NB720 m30 2NS3E5 anagag engs08 i120.
18778 eNgeZe 2Na731 sm32 BN3367 2Nd338 2NSSD9 2N2608

12788 2Ngg21 ena728 ir120 2NgSBS 2n4a341 2N3S08A 2Nz608
12798 2Ng821 Ngee img 2N3389 2Na339 2N3821 2Ngg21
T2BOA 2NazBq 2N2803 17138 2N3370 2N4338 ang922 anag2e
12818 2Ng822 2N2804 im38 2N3376 2N2808 3N3949 img
12828 2Nag47 BNBBOS 1738 2N3378 2N2608 2N3850 img2

12834 2naza0 2N2808 1139 2Ng380 2Nes0g 2Naa54 2NgS54
12548, 2N4228 2N2807 m8 2nggee 2NgS84 BNGRBGA 2N3G54A
12858 2NgB21 2nea41 2N2EO7 BNO3B4 2ngs83 « | 2Ng955 2NSSB5
12888 BN4220 2nesae 2NB607 2NaGEB 2ng114 2NB955A BNO55A
1300 2N3687 BNBB4S BNZE07_- N3409 i122 ENGS56 BNaSSS

13258 enaaee 2NBB4a 2N2807 2Ng410 mae 2N3957 2N3957
1350 2n4339 2N2903. fig 2ng414 img2 2N3S86 2N4a16
aT 2nd224 BN2S03A i120 BNaae3 m2 3N3967 2naze1
155U 2n4416 2n2970 mee 2N3434 me BNBB7A 2naze1
17148 2na340 2N2913 in22 2NB425 img2 2N3968 2NSE85
1823 2N4391 2N8814 i120 . | 2nsags 2nagat 2NgSEEA 2NGEBS
1835 2ngB23 2N2915 ime 2N3437 enaaad 2N3969 2NS685
1878 2N4338 2N2815A im29 2NB4g8 2Na338 2NGSB9A 2NSEBB
1988 3Na3a0 BN2N1B m0 BN3452 anazeo 2N3970 2Ng870
1985 2N4344 2N2S16A 17120 2N3453 2N4338 2N3971 2N3971

2000M 2N3823 2N2o17 imz2 angas4 2Naga8 2ngg72 2n3972
2001M 2N3823 angeig mga 2N3455 2Na340 2Ng9S3 eng9sa
Boos Nagase 2N2919 i720 BNS458 3N4338 2NGSE3A 2ng998
2o0U enge24 | BNe81948 1z0 3NGa57 2N4338 2Nggg4 5N3994
2018 3N4391 2Nzs20 2n2920 2N3458 2N4341 BNB9948 BNgSE4

oes 2nagap 2N29208 2neg20 2ng458 2nagga enao0s imge
2038 2ngb21 2N2936 im2o 2N3480 2N4g3a BN4010 Inge
2088 2NB834 nae? 20 2N3513 . Tere 3Na014 m132
20780 ng955 2N2972 ine2 3N3514 amiga 2N015 11138
20798 2Na855 3N2978 maa 2N3518 m2 2Na018 i137

20808 SNB955A 2neg74 ITM120 2NB516 med 2Na017 11139
20818 2NSSB5A 2n2975 mao 2N3517 tree 2Na01B m3
Bosam 2N3EB7 2N2S76 im20 2Ng521 mea 2Na019 m8
2084M 2NGEBS 2Neg77 i120 BN322 im33 2nac2D mga
2096M 2ng686 2N2978 m20 2Ng574 2na607 2nao21 1138

BOSEA 2N3954 2neo73, 120 2NS575 2N2607 2naoz2 iriga
20998 2NBBS5A eNes60 im124 2BN3S7B an2608 BNaD23 1137
2100 2N4415 : 2N25B1 mga 2N3587 Imt2e enanea 11137
31300 2NB452 eneas2 i122 2Ng608 aNtz2 2N4025 mma7
21320 2N3S55 2n3043 inet 2Ng660 m2o Bnadas BN163

2134 2NQ955 PNgD44 mmg2 2NgBe4 engead 2Na038 2Na35i
2136 BNgSS7 2N3045 i138 2NQS84A 2N3BB4 2Nd039 2Na354
2138 2N9958 2N3046 i134 2NQe85 2NGEES 2NaD8S 3N153
21380 BNSS58 eneo4? irige 2NGEBEA 2NSEBS BN4088 BN1BB
21470 2NGS5E eng048 image 2N3688 2N3EB5 2N4087 ant68

BI4Bu 2Ng958 2ngo4g. mga 2N368BA 2NSBBS anaoge 2NgO54
21490 2N3958 2NSO5D m3 BN3EB7 2Ng687 2N4083 2NB855
2315 2N3954 2N3051 11138 2N36S7A 2N3687 2na084 2N3954
2328 2NB855 2na0s2 iT129 2N3728 7734 BNa08s 2N3865
2328 2NG956 2Ng05S 17139 2Ng727 map 2Na091 Na091

2348 2N9957 2NSDEE 2N4340 2Ng728 mee 2nang1a 2naggt
2355 2Ngs68 2ng067 2Nd338 3N3783 ime 2N4091 JAN, 2N4D87 JAN.
Bail 2N4BES engoes 2Naa38 NEDO irae 2N4091 JANTX 2NA081ANTX
250 2NA4081 - 2NGOBS 2nagai 2N3B01 i132 BNAOSIYANTXY «= BN@DTJANTXV
2510 BN4ase 2N3070 2Nagag na802 iki BNaoB2" enang2
2nz080 r20 2N3071 2naa38 2NgEO3 i1g2 eNa0g2a anapgz
BN2DGOA 124 2ng084 2n4339 engend 1130 ENaoSecAN 2N4DS2UAN,
2N20608 mr2t 2NGOBS 2N4338 aNgeD4a (T1308 BNADS2UANTX 2NADS2UANTX
BNe223 ize 2NGOBB 2N4339 2N3BDS tT430 BNADS2JANTXV —_2N4OS2JANTXV
BNez2BA mat 2Ng087 2N4338 2NSEO5A i308 2BN6093 BNa093

2N238S 2NzB08 2NSOBB 2nag3a 2Ng808 wmig2 2Naogaa 2Na093
BNBBEEA 2N2608 2NSOBBA 2Naga9 2N380? tr1a2 2NAG83JAN «| 2N4DSQUAN.
12453 itta2 2N3089 2Na3a8 2N3808 mea 2NAOS3UANTX N4DSSUANTX

BN2G53A mat. eNgOSSA 2N4338 2Ng808 i122 BNAOSSIANTXY = BN4DSEUANTXV
aN2480 ae BNS113 2N2607 2N3810 2NgB10 2N4700 3N4i00

eneagoa ines 2N3277 2N2608 2NSBIDA ange 108 2Na117 2Nan17
2N2457 2nz608 2Ng278 3N2607 2N3811 2N3811 2N41178 2NA1174,
eN24B 2Nz608 2N3328 2N5265 SNSB11A 2N3B118 2N4118 2N411B
2NB459 éneeos 2nga29 2N5257 2ngg12 ime 2Na11B8 2N41184
2N2500 ‘2Nz608 2Ng330 2N5268 2N3B13 32 2Na115 5Na118
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DISCRETE CROSS REFERENCE (cont.)

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT = EQUIVALENT SOURCE PRODUCT EQUIVALENT [SOURCE PRONUCT EQUIVALENT {SOURCE PRODUCT, EQUIVALENT

2N41194 2N41198 2N5045 “ — 2N5453 BNBAg4 2NS4ga eneaag BNE4ga2N4120 3N163 2N5048 BN5 454 2N54g5 2NS4B5 2NG485, PNB4RS2N4139 anag22 2NSO47 2N5454 2NS4a6 2NS485, BNeSO2 IM2e32naz20 2Naz20 2N5978 2NBSS7 2N5515 2NSS15, 2Ne503 Im23
aNazena anazeo 2N5090 im122 2N5516 2NS516 2N6550 2NGBBBA

endeat 2nazat 2N5103 2Na41e 2NS517 2NS517 2NESEB 2N5432
ENAEOIA 2N4221 2NS104 2Na415 2N5518 2N5518 pscaga figes2naoao 2N5105, 2N4a16 2N5518 2N5S19 28513 2Ne6O7Han BNazaa 2N51 14. BNEI14 2N5520 2N5520 252 2N2607Baa: enazea 2N5114JAN 2NS114JAN 2N5521 2N5521 ESE) 2N5270
endeoa enazaa 2N5114UANTX N51 14UANTX 2Ns522 eNnss22 2818 2N2607
2N4257 SN163 BNSTI4UANTXY = BNB114JANTXV 2N5523 2N5523 2516 @N26072Nqz68 Bni64 2NS115. + BNE115, 2N5524 2NS524 25047 ”2N4302 Bnaga2 N51 15JAN 2N5115UAN 2NS845 2Nng054 25448 a2N4303 2NS459 NS 115JANTX N51 15JANTX 2N5548 2NSSS5A 25.148 *
2Nag04 ansase BNSTISUANTXY = 2NS4 1SJANTXV 2N5547 PNSO55 2SJS0 ite2Nage8 eNagas 2N5116 2N5118 eNS545 2N4093 25J78 ied2Na335 2N4339 2N51 16JAN 2NB116UAN 8N5555 31D B87 a2N4B40 2n4aao N51 1GJANTX 2N511EJANTX 2N5856 2NSEES 28.60 ”2N4341 2N4341 2NETIGIANTXY = 2NSTIBJANTXY 2N5557 2NSER4 ski} 2NB457
2na3e2 ansag1 2N5117 1 2N5117 2NSSSB PBNSBB4 Bake PN5457 ‘2N4343 2Nsag2 2NB118 2NB118 2NB561 uadt 2SK13, 2N5457 .2Na35% anagst 2NB11E 2N5113 2N5562 uape 2SK132 72N4352 2N5120 m3 NESS Uao4a 28K 133 ied2N4a53 BNI 2N5121 imga 2NB5E4 IT850 2SK134 ind
2N4350 ensa6o 2ng122 IT132 BNSS6S ITB50 28K135 oe2Na3B1 eneeo9 2N5123 i134 2NGESS ITS50, 28K15 eN4g6B2N43B2 2N5115, BN5124 Img 2aN5592 2Nga22 28Ki7 2Ns4ag42na3st 2Naggi 2N5125 Im132 2N5E9S 2NGB22 2SK1 78" indenagga anaage 2N5158 2N5434 eNSa4 engaa2 2SK179 TM
anaosg enagag 2N5159 PBN5433 2NS838 aNseaa SK engee12Ngai6 NAZI 2N5163 BNGE2e 2N5639 eNsea9 2sK180 vo2N4a 164 2N4416A 2NB1S6 2N5185 2N5640 2NSe4D SKIS ITeaa15,2N4417 N4416, 2NB187 2NS197 2N5647 2N4117A 2SKe3 2N5455eN4aas NS432 2N5138 @N5188 | 2N58aa BNST17A 28K30 2NSa58
2N4aag, NS43 2ngi99 2N5189 BNS543 2Ng1178 2gK32 eNgE22eNaaa7 25432 2N5245 (reais 2N5ESS 2NS638 28K33 2N5397Naa 2N5434 BN5246 2N54e4 2N5G54 2N5B39 BSK34 engee22N4B56 enae56 PNB247 2NS4E5 2N5688 2BNB484 2SK37 eN54a42NGB5BA EN4B56 aNs24e 2N5486 BNSESS BNS485 25K41 2N5459

2N4@B56JAN PN4BSBJAN aNs254 ripe 2N5670 aNsaa6 BSk4e 2N3B222N4BSBUANTX 2NABSEJANTX 2NS255 IT132 2N5783 Imag BsKaa Mea0g2BNABSBJANTXV = 2N4BEBJANTXV 2N5256 IM130, 2N5794 Imag 2Ka4 ITe4a16NAS? 2N4857 2N525? 2N5457 2NB785 Inga 25Kq6 2N545S2N48578 2N4857 2N5258 2N5458 2N5796 Im13g 2SK48 engeet

2N4E57JAN 2N4857J0N. eNge59 2N5459 2NS737 2N2608 2akag ensaaa2N@BH7IANTX BN4SS7JANTX 2N5265 2Nz607 2N5798 2N@608 2SK50 e4412N@BS7JANTXY ——_BN4BS7UANTXV BNE2E6 2N3607 2N5799 PNEBOR 2EK54 ense222N4e58 NABSE 2N5267 2N2608 BNSBOO 2NZEDR 2SK55 2Ng5222N4BSEA 2N4858 eNS268 2N2BDB 2NBE0% 2N43g3 BSKE6 2N5a5S

2N4BS8JAN 2N4ESBUAN 2N5269 eNe609 aN5g02 enaga3 2SKE1 2N5397BN4BSEUANTX 2N4BSCJANTX 2N5270 2N2609 2NSBOR 2N43a2 2SKBS entBN4Q5QJANTXV — SN4BSBJANTXV BN5277 2N4341 2N5843 fig) BSKEG 2Ng8212N4859) 2N4E59 2N5278 2Na341 2N5a44 7130 2SKES BNSB22BN4S558 2N4g59 2N535B 24220 2N5802 2N5g02 28K72 2N5196

2N4ESSUAN. BN4BSBJAN 2N5359 2N4220 2nss03 2N5803 GE 2Ng8212N4BESJANTX BNABSEIANTX 2N5360 2N4221 2N5S04 aNsan4 3N145 SNES2N4880) 2NS361 2N4234 2NSS05 2N5SOS BN148 SN16aBN4BEOA 2Nqg60 2N5G62 eNazae 2N5906 2N5S08 aNi47 3N1BS2N4EBOJAN 2N4E57JAN 2N5383 eNazee @N5S07 2NSS07 3N148 BNTBS

2NABEDUANTX BNABS7JANTX 2N5364 2nazeg 2NSa0B 2Ns908 antag aNigt
2n4861 2N5391 2NaB670 2N5903 2N5S03 3N150 3N163WEIN 2N4861 engas2 2NABBBA 2NSS11 2N5811 3N151 SN1S02N4861 JAN 2NGBSQUAN 2Nd3o3 BNABBOA anesi2 2Neg12 BN155 BN163BN4BE1JANTX 2N4BSAJANTX ensse4 2N4BBSA NSS. 2N5486 3N1554 BNI63

2nage7 2N4887 2N5395, 2NagBOA 2N5950 2N54e6 anise aNi63
2N48674 BN4BB74 2NS395 BNABGGA 2N5851 2NS486 BNISGA SnigsNABER N4858 2Ns3a7 2NE397 2N5952 2N5 484 3N157 3N163
2N4BEgA BN4BSSA 2N53S8 2N5998 eNSS5S 2NSaa4 BNI570, ANI63
2N4BES @N4B6S 2N5432 2N5432 * 2NBO85 It1B2 SN15e SN163

anqgeaa anagoan 2Nsaaa 2N5499 2Ne08g Inga BN158A, anesN4878 BNGB78 2N5434 BNBaga 2NB087 Im121 3N180 3Ni61BNaaes 2N4B79 2N5a52 BN5452 2NE08S Imes anit 3N161
2Naa80 2N4g60 BNB453 2NBA5S 2Ng089 inige SNiaa BN1632N4937 IT134 2N5454 2N5454 2NB020 in124 SNIB4 SN184

NAS (mig2 2N5487 eNs457 2Neos1 im24 i] SN1B5 BNIGS 5eNag39 14g 2NBA5R 2N5q58 2N6092 IT134 BN188 SNIB62Nag40 img 2N5459 2NB45a 2NBa41 IB BN187 3Ni61‘2Nag44 (T13t 2N5480 BNS460 2NBqaa Img2 SNI68 3N161anasa2 ig BNS461 2N5481 2Ne4d3 In1B2 aNi6s 8Nt70

2N4985 inipe ansae2 engage ang44a imi22 3N170 aN1702NA956 Im22 2N5463 2N5453 BN6445 Im124 3N171 3N1712N4877 N5433 2NBA64 2NSas4. 2NB445 im24 8N172 BN1722N4g78 2N5433 2N5485 2NS465 engqa7 iat a 3N173 SN1732N4879 2N@859 2N5471 2NS265 2Nga48 im24 8N174 SNI163

ensoig 2n5018 eng472 2N5285 2Ng451 usio aN1 75, 9N1702N5019 2ns018 2NB473 2N5265 2Neas2 usta 3N175 3N170enso20 NZ: 2N5474 2N5285 2NB453 us10 aN177 3N1712N5021 2N2507 2N5475, 2N5265 2NB454 ¥310 SNI7B ani 722Ns039 2N5480 2N5478 2N5286 2N64a3 2Ne4B3 aNT7S, 8N172

Ast4
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DISCRETE CROSS REFERENCE (cont) . _

ALTERNATE INTERSIL. ALTERNATE INTERSIL, ALTERNATE INTERSIL ALTERNATE INTERSIL ASOURCE PRODUCT = EQUIVALENT = SOURCE PRODUCT = EQUIVALENT .|SOURGE PRODUCT EQUIVALENT. |SQURCE PRODUCT | EQUIVALENT.

aNiE0 ani7e acyes irge BRX78 PN5397 CMBS2 engageSN181 BN161 Braga 2NS@a8 BEXB2 2N5O19 cme53 2N5433antBe 3N151 BFe4aA 2N5456 BFXe3 2N5019 cMeg7 *. 2N5Ag33N1B3 3N161 Br24ce 2N5485 BRXS9 ITBOA « CMB00 2NS4a33N1B8 SN188 Br244c 2N5 496 BFYZO Inge CMa5S 2N5433
3N189 aN188 BF245 2N5a86 BRYB1 Irige : cMmes0 2NgEeea
3N190 8Nig0 BRB45A 2Nag16 BFYB2 iro | CMXx740 2N5a32
3N194 3N181 Bre455 2N4G18 BRYES ima 2Ng0813N207 SNi80 BF245C 2N4416 BrYea imag GPg433NZ0B 8N188 6 2N5485 BRYES 122 PESO 2NBa32

aske2 2Nsaa5 Breaga 2NSBa9 | BEYeS iTi22 | cPesi PNB433
3SK23 2N53g7 BFe46B QNSG3S BEYS1 22 CRBSe 2N5433 .SSK26 2N53S7 BR248C 8N5638 Beyse im1z CPEs 2N543342T 2na3g2 Brea? 2N4091 BN2DS. rae 51104 2N3821 .4aB0TP 2N5Q62 BF2a7A, eNa081 Bsv22 2N4a16 | 91102 2N3B21 :
s0s3T ansa60 | Brea7B endgg4 ssv78 2N4BSBA | 51103 2Nag38S5e8U 2N4416 BF247C 2N4081 BSV75 2N4B57A D1177 2NGEB1Ser 2N5457 BFE5B engaaa BSVEC, eNaapBA O1478 2NGB21Sor 2N4ai6 BF2SBA 2N5q84 BSxXe2 01176 BNagag703U 2N4220 8F2568 2N4418 f 21 SNSBeT 51180 2N3B22
704u Bn4g20 Bresec 2ndarg | c2s08 2N5196 D1181 . 2NegE
705U BNaaza BF320 + BN5451 38 2N4335 + O1182 2N43387o7u 2N4850 BFSZ0A BNS4EO €413N 2N5434 01183 2N4341714U BNSE22 Brs208 2NS481 e610 2Nag92 D164 Naga7346U 8N4a16 Br320C 2N5482 ef catt __2NGa24 . D185 2N4339
734U 2N5516 BraqB ITea3g2 cee enazat Dieot BNazea7510 2N4340 {| BFB47 201 ce13 BNdB>1 D120 2NGB217520 PNa3a0 BF34B 310 C614 2N4320 D1203 BNaBeD
7530 2Na341 BFEOD 2N4987 815 eNazP1 01301 2N4qz22 By754U 2Nn4340 BFEO1 2N4867 cé2o eNaze0 D1302 2N4z20
755U enégat: Breqa enaga8 C621 2n4a20 D1a03 en4ze07560 2N4340 BrBOd 2N4338 Ce22 2na220 Dia2p 2N4B88A180 ITE@415 BFBOS BN48B9 cea 2N4220 [| b1484 ". BNSB22A1gi rreaa15 BFEDS BNASES Caza 2N4220 D14g2 NaessAtB2 2N4416 BFBOS 2N4E5B 625 2N4220 0272218 img
ats 2N5484 F810 2Nao5a B50 . 2Na220 D2Te21BA mesA194 2N54Bq Bratt 2N4858 Ce5t 2Na220 0273219 Im28AIBS 2N5484 BFB15 2Naa5e C652 BN4220 02722198 iri28A196 MTe4ai6 Brae 2N4B58 ce53 . 2Nazap . Oeredo4 17138A197 Mreaae1 . BFa17 2N4858 E50 2N4341 . oaTee04a im139

ANSB (Te4392 Broa 2N4B58 . cesat 2N4344 am Deresos oy ITH39AIS ITE4@399 BrOTO aot caese 2Nqgag Ogregnsa -:. 1T438ASTBER1 en5aga BEO14 vant 873 2N4341 arse) mesAST3R22 BNSdag BrFO12 Uaoe c674 2N4344 Datoe 2N5196AST3B23 24415 Bra13 403 Bao 24338 | Oaace 2N5198

AsT3e24 2n4gai BOI ang cagA 2naga8 DNaQseA 2Ngg21 .ASTS4g0 2NB4E0 BFOIS Uaos CBB1 2N4338 DN3O57A 2N4338ABTS451 2N5451 BOIS aos csB1A, 2N4338 ONSDEEA 2NagasASTE4B2 BN5462 BrO23 Msg12 Ceg2 " BN4a39 ONgOsSA BNSBEe103954 2N3954 Bra26 aos DEE2A 2N4339 DNSO70A =. aNGB27
anaseaa engesaa Bada (regia + C683 2N4339 DNSO71A 2N4338 "AQ3955 2N3955 BrQ45 (75972 | CBaga 24339 DN3365A 2naze0aD3s5s 2NBS56 BrQaga 2N3055 be84 Bnazep ONGSE58 BN4081ADBS5S engssa BrQasB 2N3958 Caan 2Naz20 DN336B4, 2NS5BEADS805 eNs805 BFOdSC 2Na958 685 enaze0 DN3366B 2N4057

ADS906 BNSe05 BFS31 PNS199 CBRSA puazag DN33878 2NS6B7ADSS07 2N5907 BFS21A 2N5189 cea BNa3: |} ONS367B enagsD508 2N5908 BRFSS? 2NB821 81 Nescs ONS386AAD5S09 2N5908 BESS7P 2N5459 ces BNA338 | ONS35eB aNesetADB10 BN4e78 BFSea 2NSB23 Cap eNaaaB ONS36GA co BN4333

ADB11 2N4a78 BFSeEP 2Nga16 cst 2N4B5B ONS369B enazenADBI2 2N4B78 BFS7o 2N3B21 so enace . ONg37D0 enasag 7ADB13 “ BNaa7B BFS71 2N3B22 Cas DN3370B enaase ,ADB14 i124 BFS72 2N3823 ga ENeee? DN3435A, © BNaBAT oeADBIS im124 BFS73 2N3821 ade 2NBQ57 DNaqa68 2Nage2 :

ADg16: [T1204 BFS74 eNaaS cas 2N5457 DN34378 PNazaDAD818 IT140 BEE75 2NG857 case 2NBA5S 5N34378 2N4220AD820 ig BFS76 2Nag58 . SBE 2N5aB4 . DNS438a + BN4338A0821 (T1300, BrS77 2N4g5g cave 2NgE22 DNagaa8 2N4339Ange2 (T1304 BF578 2N4860 cape BNSE22 DNS458A, 2N4@a47
ADeg0 s BNSS20 BFS79 2N4884 | geaaas ansag2 Ongase8 > BNaaeeADBS1 2ng621 BFSeO 2N461BA S04ad6 2N5a34 ON3459A 2Na335ADg32 2NES22 BETO 2N5397 ete97 2NaB56 ve ONBaSEB 2N4220ADB3S 2NB5za BET11 2N5019 cr2sB6 2N5a58 DN3460A 2N4338ADB23A 2N5S2q BEW10 2Ng823 creq. aN3B24 DN34608 BN4220
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MP5911 2N5911 NFS65 2Nag80 Saz254 11128 sU2365 BNBER4

MP5g12 2NBo12 * NFSS54 2N4B67 BAz255 Itza SUZSE5A BNgES4

MPED4 2N5520 NESBO 2N5632 sazea4 . eo suzg55 2N5988

Mpaao ... BN5820 NF581 2N5432 Sazeqe iT120 SU2386A 2NgOSS

MPast "> BN5524 NES2 2N5433 842710 11120 Su236: 2N38S5
Meege . 2N5522 NFSSS 2N5434 saa711 IT120 8023670 2N3355

MPBS3 2ns623 NFS84 2N5433 | Saa712 im121 sueges 2NB856

MPag5, enaos4 NFS85 2N4859 sae71a m121 SUZgBBA BNGESE
MPB35 2NggS5 NFB451 310) BA2714 mize sug369 2N3857
MPB37 . BN3S5S | NEG452 UBIO 542715 ineg SUZ3894 2N3957
MPE3B 2NS8S6 ) NFB453 u3id Ba2716 i720, §U2410 . PNBSO7
Mpaga. 2Ng8s? NFB454 usto : BAG717 1134 5ua411 2N5908
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DISCRETE CROSS REFERENCE (cont.)

‘

5\LTERNATE INTERSIL ALTERNATE iNTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT . EQUIVALENT [SOURCE PRODUCT EQUIVALENT [SOURCE PRODUCT EQUIVALENT |SOURCE.PRODUCT EQUIVALENT

gl2ai2 2N5s09 TDSSOSA @N5g09 U183, QNge24 405 405SU2652 u401 705811 (T5871 U1B37E PNBGBE 408 W408su2852M uaot 1059118 is817 UIB4. 2N5397 0419 2NgES5su285g uaot To5812 * e812 Uigs7E U1gs7 u4ant 2N3956sueésaM u4o1 TO5912A, ir5012 Wisse Oiass 412 2N3858
SURBSA uaoi 70700 ines L18996° 1999 uaet 2NSSDB
SU2554M aor 0701 i122 u1g7 PNAS38 Uage NBO
SUZBSS Uaoe 70708 maa 0198 2Na340 433 2N5809
SUZ555M age 0710 + mee 0188 2nda41 aes ENDSOR.
SuBeBS vada 711 im122 U1g96E enaais Uaa5 2N5S05

$ugg55M uand T0713 (1122 yeoo BN4B64 428 2N5G09 ~8x3879 NS. TS14 eNagaD 0201 2NGB60 aso 30802)SXx3820 2N2608 TIS25 BNGS54 ede eN48S9 U431 J310(X2)
70100 im129 TIS26 BNGSE4 u2n47— 2N4q76 Odap agT0104 imag" TIS27 2NSES 221 2N43B1 Uaat 5812
yoio2 iT129 TIsa4 2NSaaB gee eNégot Ueto9 NSAES
To200 ITies 11541 2N4859 0231 Ug34 ue11g 2Ng6O5
70204 Ine Tis42 2Na383 ese 232 uc115 2N4340T2028 Im29 T1858 2NSaB4 ue33 ug83 uci20 2N3586To2219 IT120 TIS53 2N5486 Lee Ua84 uc130 2N3587

To224 Im22 TIS88 2NSO5SA uaas yeas 155 2Na418
Toe25 img TIS89 2NBO55A pao 2N5432 01700 3N163
Toees Ime T1870 2N3956 261 2NB433 001764 N1370227 Im12 T1573 Ireqae1 Uzaa 2N5432 20 2N3885D228 IT138 T1s74 Imeagaa leas 2N5433 uceoo 2Ng824

Toe29 tg S75 ITea39 Baa 2NS439 ubeot eNgB24
yoeao im21 TIS28 2NAa15 eae PNESO2 cot 2NSEB770291 m4 TIS8BA N4416 U24ga, 2NSS05 UC210 BN4a15:
Toe32 ize 1X39 2Na392 249 2N5803 uce130 2NS452
To233 iT122 TIX835 2N4857 U2agq 2N5SO7 oca132 2NB453

70234 1, Mee TIxSa6 2ndagt uso aNnse04 uce134 2nsasa
To2a5 (ree TIxSa1 2N4B5 uesca 2NgS08 Uce138 BNEGE4‘T0236 iniza TxS42 2NS633 251 BN5805 uge138 aN545470237 imie2 TXSES PNB459 U351A 25903 uc2139 2N395B‘TO228 irae, TXS78 2nag41 ues 15811 uG2147 2N3958
To239 Tee 11X878 2NG341 ‘U25a (15812 uc2148 eN3g5e
T2340 i134 TNa197 2N4117 U254 2N4B59 uc3148 2N3958
70244 im124 TN4117A 2N4117A 255 2N4860 Ucaeq” ” 2N3822
Toea2 Iniz08 TN4118 2Na118 U356 24851 Uceao 2Nages
To24g In1208 TNA11BA 2N41184 u257 U257 ucee4 2NABBS

Deg Im129 TNa119 2Ng119 U257/7071 U287/70.71 250 2N4081To245, Im29 TN4119A 2N41194 66 2NABSB C252 2N4392D245 Im139 TNag38 2N4398 273 2N4118A Uc2755 Nt
T0247 i129 7N4338 2N4333 Ue73A 2N411BA Uc309 2N2608D248 Ir129 TNA340 2N4340 1374 2N41188 UC31D BN2607
70250. Im20a, TN4344 2N4341 2740 Na11BA uGg20 2NzG07
To2805 Img 1N5277 2N4344 275 2N4Q1184 ucaso eNe607To400 T1389 75278 2N4341 U2756 2N41194 ucaao 2N2607
70401 In138 1P5114 2BNS114 U280 2N5452 gaa 2N2608To402 (1138 P5115. PNB115 eet 2NB5453 OCa00 @ns270
70800 Ima TPS116 2NS115 uzg2 2N5453, ucan1 2N5116
D501 mga ura 2NZ608 u283 2N5453 ugat 2N2E087502 IT138 unt Ne608 uge4 2NB454 UCa19 2N5S268
TBO im132 Ui 2N2608 UBS 2N5454 uca2) 2N5267
T0810 Inga ta 2N2608 ue90 2N5432 ucaso 2N5114

70811 Im132 uta 2N2608 upa1 2NS434 ugas1 2N511670512 Ing u1177 2Naz20 ees 2N5432 ucsBa 2N4a16
TOS13 img2 041178 2N3821 pas BNEG34 ug703 2nazzo7514 Ima u1978 2N3921 cies} 2N5114 uo704 2naze0T0517 Im3 01180 2N4231 usoo0 2N4341 uc705 2N4204

yosig Im132 un1B1 2nazen ug001 2Na339 ugva7 2Nag50
TO519 Img O11B2 2N3B21 ugoo2 2N433B uci 2NSB22T0520 11139 ute77 2NS684 1301 2NS115 UC714E 2N4341os21 T1739. o1e7e 2NSE95 gso1o 2Na34i e734 BNaa75To522 (7139 Ute73 2NSEB6 2011 2N4340 ve7a4e 2Na416

ToOs2a 11139 utgeo 36 uso12 anagaa UG751 2Na340
TD524 Imi3s O28 2NSB22 Usn4 Uso’ uc7s2 2Na340
10825 niga Ut2ee BNag41 u305 gas ug753 2nd341TO526 i138 1283 2N4340 U306 sos uG7s4 2N4340
10827 17134 U12e4 2N4341 u308 U308 uC755 2N4347

‘0528 irra u1285 anazeo uso uso3 | UC7S6 2NagaoTDS4a2 2N54g2 U1286 2Na341 U3io vaio UcBOs 2N5270TOS43a 2N563g 1287 2na0s2 31" 310 uceo7 2N5115T5434 BNBaa4 u1324 2NageO Uste 2N5397 uceia 2n5270
BSE IT129 U1382 2Nag22 u3ia 2N5855 UceS4 2N2608

Tosso2 N5SO2 1323 23822 us1s 2N5397 ucesa 2N2608
TOSe02A @N590¢ 1324 2NBBS7 U316, W309 Uces4 2N2608
TDS803 N5SOS U1825 2NS885 u317 u310 uce55 2Ng609
TO5S034 2N5303 un83 2N2608 ug2D 2N5433 urioo 2N5397‘TOSs04 2N5904 01429 2NSB21 sat BNEG34 uriai 2N5a97
TOSSO4A 2Nsg04 1421 2N3B22 us22 eNS4a3 uxcasio” 17128,TOSS05. 2Nse08 ui432 2N3823 Ug28 iad VOR O 2Nagea‘TO5S054 2N5805, 146 2N2508 uge9 “ VCA1 IN YNR11NTOS808 2NSS08, uaz 2N2608 uas0 id VCRI2N BNGSSB
TOS906A 2N5808 Uae BNBE0B ug31 ” VCRI3N BNS58

703807 2N5907 ras 2Nz603 uss bd voRZ0N 2N4341
TOS9O7A 2N5807 168 BNeeos u4o1 uagt veRAN venen
75908 BNBSOR U1714 2nagao agg dane verap VCREP‘TOS8O8a 2N5908 u171s 2N4340 uang ana venan veRanTOSs09 2N5903 ute2 2N4B57 usaa ada VCRSP VvCRSP .
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DISCRETE CROSS REFERENCE (cont.)

A ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE. INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT . EQUIVALENT |SOURCE PRODUCT EQUIVALENT [SOURCE PRODUCT EQUIVALENT |SGURCE PRODUCT = £OUIVALENT

CREP voReP
veA7N vcn7N -

anagaa

Ve8t1 BN4dese
vrets 2N4858

vEWwao ime
. vEWaOA im20,

weasa ITeaaig

wWeans . ITE4416
Wweasc ITeaa16

waco 2N5398

wadda 2NS3ag?
wacos 2N53S7
want 2N53S7

wadcoo ensaca

WKS457 2NS457
WK5458 2Nsa5a
WKS459 2NS459

P40 Meg
ZOTS1 112g

20742 Im29
Z0T44 imaa

20765 m29
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ANALOG SWITCH CROSS REFERENCE

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL,SOURCE PRODUCT. EQUIVALENT = [SOURCE PRODUCT EQUIVALENT [SOURCE PRODUCT ‘EQUIVALENT | sour PRODUCT —- EQUIVALENT

ADTEOBICOMICHIPS ‘HB 18010 AHSO1OCN, IMso1agPD OG1a0aP OG1a0aK DezooaK DezgoaKAD7506/MILICHIPs 1He 1eM/O AHSO120N IHS0120°5 DG180B4 DG180BA oe2o0aL, De2ooatAD?506 0 1 1BCul AHBOTSCN IHS07 30RD DG180BP OG1808K Dezooar DGen0aKaby eceB/be9a Ie eeureeds AHSO14EN IH5014CR0 DG1g1AA OGi81A8 OG200BA OGzZ00BAAD7506UN 1H57160P1 AHBO(SEN IHBO1SCPE OG1814A, Demieiaa Be200gK OG200BK
AD7505KD [MBs 160u1 AHBO1SCN IHD 6CRE DG181AL OG1aTAL OG2008P De2008KAD75D6KO/8838 — IHG4 1eethonss AMBO110N IM501 16PE OSte1ac DGM1B1aL. Deezgocy Dezo0c)ADZBOGKN {HT SCF |, O1BSAL Dregac OGrataP DBIB1AK DGZOIAK BG201AKAD7508S0 1 TBM D12gap O125aK OGigiap OGM181AK OGe01aP Deej1aKAD7S0e80/a808 THe! 1eMuleea8 D12a6P O71236) DG181BA DG1818A ocanek Dezo18K

7808TD IHB1 18min Digger D1238K DGTa1BA DGMIE1Ba Oge01cy 2011AB 90eTr 1481 1€Maveegs 51258 D12EaL oG1a1BP OG1618K os2708R DG2018KD707 COMICFIPS IHe2160/0 1250p D125a.. DG1e18P OGM1818K OG2eiAa IMTgaMTWADZO7IMILICHIPS IHE21EM/O O125BP D1e5K Dgigiee ‘OGMBIC! Dezerar im1gaMuDIN6216Cur D12BAL, DI@SAL OGi8200 DG1SaAA OG2a1BA IMIeecTWw
AQ7SO7UD/E838 = IHS218Cu/883B 129AF O12gaK DG1e2A8 DGM1B2AA 2G281BP IH1 20DAD7507.N 1H8216CPI Diagap O1298K a De1azaL OG2B4AP IH BEMJEAD7507KD |HB218Cul OG123aL De1egAL G182AL DGMIgzAL OGeaseP IK1BSGJEAD7507K0/883B — IHB218CJireea5 DG123ae DGi23aK BereeAs DG182AK OG287AA; IH BBMAD7507KN IMB2 1607) 051238P OG1238K OG1azaP OGMIBBAK 0G287AP IH18BMJD
AD7S07SD IM6216M/0- OG1254L og125aL DG1a2BA pgiseaq DG2a7B8A IniggcrwAO7SO7S0/8808 — IHB216MJI/eag8 OGi25ap OG12saK 0518280 DGM1e28a OG2e78P IM1B8CN0.AD75077D (Hea TBM} DG1258° OG125aK DG1826P DG1e28K OG290ar THB TMUEAD7B0710/8838 = IHB216M 8838 DGT26aK Og126aK DG182BP. DEM1e28K OG28QBP IH1S1GJEAHOT26C0, OG1258K DG126aL OG126AL OG1828P DGMigecs OG387AA Demrezaa
AHCI 280 OG126AK 051255P DG126BK OBISSAL OG1834L Opas1AK DGM1E2aKAHO 260/883 DG1264k/eece Ogi294L, DG12gaL DGiagaP DGiegak Desa1ap DGM1e2aKAHO129CD 0G1298K oGiesaP DG129aK OGisaee DGisaaK DG3918A, DGM7181844H01290 OG125aK Dp1298p OG1258K DG1a4aL DGte4aL OG3818K OGM1B18K.AHO1Z8D/e89 DG129AK/e838 OG1aa4. DG133aL OGtaaaL OGm1a4ar OG381BF OGM1816K
AHOTg3CD, DBia38K DG1sgap De1aa4K DG1g4ap DG1B4ak DBae1CU DemieicsAHO 330 DG1agaK 0G133BF > BG1gg8K DGia4ap OGMIS4AK DGga4aK OGm185aKAHO) 330/083 DGIaaaksaga O67134a1,, OG134aL DGieaep OG1a4BK DG3B4aR DGMI85AKAHO134C0 0G1348K DBia4ap DG134aK og184ap DGM1B4BK DGBa4BK, OGM184BKAHO134D DG134aK 0G1348P BG1348K 0G184er BGM 1e4c. DGseaer OGM184BK
AHO1 340/883 DG134aK/883B DGIGSAL OGi33AL DGtS5AL OG185aL nesgacy DGM1 Bac.AMOIESCD DG1a8BK De1asae og1agak DG1a5aL, Demtasa. DG387A4 OGM1aa4aAHO1gS0 DGi3gaK DG1g868 OG139BK DG1a5ae OG1B54K DG3B7AK DGM18BaKAHOI390/883 DG139ak/e8aB DG140aL BG140aL DG1asaP oGMiE5aK Og3a7aP DGM18BAKAHO140CD De1408K OG1404P Be140aK ‘O61858P OG1855K 0638784 DGM187BA

AHO1400 OG140AK OG1408P DG140BK DGtesee OGM 1858K DG3878k OGM187BKAHOI400/883 DG140aK/e8a8 DGi41AL DG144aL DG18sBP OGM185cJ Be3s7er DGM187BKAHo141CD 051416 DG141A8 OG141aK DGTEEAA OG1asaA IG3S0AK DGm1a1ak4H0141D OG141aK OGia1BP OG1418K DG1a5aL DG18saL Deasoar OGM1S1AKAHO141D/883 OG141AK/sa38 DG142AL OG14z4L DG186aP De1s6aK OG390BK OGM1S08K
AHGT42cD 0G1428K OGiazap OGrazaK DG1BsB4 OG18584 Deasose DGM1s0BKAno 420 DG142aK 0G1428P BGia2eK ‘DGi86aP OG185BK Og3socu OemisogsAHO 420/083 OG142ak/Bag8 OG143aL. 0G 14341 OG1874a 1B7AA DGSO40AK INSQ40MJEAHO143CD 0G1438K DB1434p De14saK OBIE7AA OGM1B7aA Desa4oaL IHS040MFDAHO1480 DG143AK oG14aeP OG1438K OG1a7aL BG187AL DG50a0C IHS040PE
AHO1daD/883 0g143aK/8838 DG144aL OG144aL DG187AL DGM187AL besoaock IHB0400JEAHOTA4cD. OG14aBK DG1aaap OG14aak DG187aP DGTa7ak DG5041Aa, 5041 MDWAHO144D DGideak DGi4aee OG1448K OG1g7aP DGMIE7AK OGS041aK IH5041MJEAHO 440/883 DG144AaK/838 ‘OG145aL, DB145AL ‘0G1878A DG187BA DB5C41AL IMS041MFOAHO125C0 OG1458K DBi454P OG145aK 0G1878A DGM187BA Desnatcd (HS041CRE.
AHO145D 1 QG145aK DG1asaP 2G1458K 0G1B7BP DG187e8K pesodick IH5041 QUEAHOT 450/883 Op145aKesaa DG146aL OG146aL 0G1876P DGM1878K DBSDAZAA IMS04zMTWwAHO) 4600 DG14seK DG145aP OGi4eak DG1SBAA DG1a8A4 Besoazak IMS042MJEAHO1460 DGr46AK OG1468P “DGI466K OGisaAA ~ DGMIBBAA DGS042AL IHS042MeDAHO 480/883 0G146AK/8838 DG1STAL DG151aL DGiB8AL DG1eBAL oBsn¢20J IH6042cPE
AHOIS1CD 0G151BK DG1Ss1AP DGi51AK DG18BAL OGM ggAL D@spaeck THBO42CJEAHD151 0/883 Dg151AK/ea38 DG1518e DG1518K De18aap OGiaaak | OGS043AK IHS043MJEAnoTs200 DGiSa8K DGiszaL DG152aL DG1aBaP DGmieaac OG50qgaL IH5043MeEDAHO152D DG152aK OG152Ap OG152ak DG18B4P OGMIBEBK Ogso¢acl IH50436PEAHO 520/883 OG1524K/6838 OG1528P 0G1528K 0G18a8a OG18BBR DG5043Ck IH50¢3CJE
AHOISSCD Os1538K DG1S34L DG153aL DGteBeA OGM1s86a DGsoa4Aa: IHSGaaMTwAHO1530 OG153ak De1saap DG153aK DG1886P DG1BE8K DGSDq4AK IHEO44MIEauDT S30 /a83 DG153AK/ea38 DG1538e DG1S38K DG189AL DG18gAL 1 OGS044AL IHSD44MFDAHO?5400, OGisasK DG154aL Ogis4aL De1eaaP DG18BaK oeso4ac) IHS044cPEAHO154D OG1S4AK, OG154aP OG154ak, oG1888P 061858K Og504ack IMS044CJE
AHO1 540/883 DG1aaaK/Bads og1545P DG154Bk DG1SOAL ogiscal, |} oGso45aK IHS045MJEAHO1 550. OG151aK BG1614L OG1S1aAL DG190aL OGM1S0aL OGSO45aL 5045AHOIB1CO 061818 } BGIB1AP DGIS1AK Bg190ae BG1SOAK Deso45CN IHS045CREAHOIE, OG151aK Oe1518P Og1618K OG1g04P OGMiS0AK DGso45Ck IHSD450JEAHD161 0/883 OGi61AK/8838 DG162aL DG162aL D@1908P OG1908k OGSs06aR [M2 16MaI
AHO1B200 OG162BK OG1824P DGis2aK oG19¢aP OGM190BK Desag8R IHB118CurAHO1B20 OGiezak OBi628P DG1526K DG1S08P DBMSOC) DG5OBCJ IHE14BCPIAHO1S20/R898 DG1ezak/Bsa8 OGieg4L OG16gaL OGig1aL Dg19141 OGS074R 1H821 MulAHO183CD 061838 OG1634P DG1S3AK OGIS7AL DGM1S14L DG5Q7BA MB218CI1AHO1ESO OG163AK OGt638P OG1635K OG191Ae OG191AK Des07cJ IHB216CPI
AHO163D/883 QgregaKre8aB DG154aL OGis4aL OG1S1aR OGMig1ak , OBS IH61OBMJEAHOTE4CD. OG164aP Be TSaak 0G1918P O61 18K ogsoggP SHE1OBCJEAHO15a0 OG1645P DG1S4BK OGis1aP OGM1818K OB5OeCU IHe108CREAHO S40/P83 BetcaWenos 031 DG1a0a8 Dg1918F Ogm1g1cd DBSOgAP IHS20BMJEAHBODSCN, ison: DB180AL BG180aL OGEOORA OG2U08A desog8° IHB20BCJE
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A

ANALOG SWITCH CROSS REFERENCE (cont.)

ALTERNATE * INTERSIL | ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
source PRODUCT EQUIVALENT SOURCE PROOUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT

oGsogC. IH5208CPE HI1-5041-5 4HS041 CJE TLIg2CNn DGMisecu
OGM111AL O61118L, HIT-8041-3 Hapa IMAE/8838 TLIg2IL OGMi82BA
DGM111AP OG111AK ‘HI1-5042-2 TLIG2IN DGM182CJ
DGM11-18P 0G111BK HI4-6042-5 ieee TL1B2ML OGM1g2A4
G115aP GITSAK ‘HI1-5042-8. IH5142MJE/283B- TLIBSCS IMBO4SCJE

G1158P GliiSBs p HI4-5043-2 IH5143MJE TL1BSCN IHED4SOPE
G115Be G115BK HH -5043.5 IH5143CJE TLIBSId IHS04SCJE

GITBAL G1164L, H11-5043-8 [HB 143M JE/8838 TLTBSIN THS0450PE
GIIGAP G116AK HM -5044-2. 1H5144M JE TLigSMu IHBD45MJE

C1185? 611684 HiBodais * miptaande Tergact ngoaectw

G1168P G116BK H/1-5044.8 IHS144MJE8838 TLIS8CN IHS042CPE
GI17AL G117AL ‘HI1-5045-2 IHS145MJE TEI BEIL IHSO42cTw
G118AL, G118aL HI4-5045-5, IH5145CuE TLIBBIN IH5042CPE
G118AP GI18AK HI1-5045-9 IHS145MJE/B838° TLIBBML, IHS042MTWw
G118 AL GIISAL, HI1-8046-2 IHSO46MJE "| TLAISICS IH50430JE

G1238L G1234L HI -5046-5 TLIQiCN IHS043CPE
G123aP GiegaK HM -5046-9 HebseeLevesae TLIOtS tH5043CJE
HId-02017-6 O0G201C/0 HIM -5047-2 eba aMME TLAS1IN THB0430PE
HIO-0381-6 OGM1B1C/D: H11-5047-5 1H8047CJE TLISIMd 1HSO43MJE

HI0-0284-6 OGM184¢/D HI1-5047-8 4JHS047MJE/8838

Hi0-0387-5. oGM1e70/0- HIt-S04-2. HST ZaMye
HI0-0390-8 OGM1g0C/D HI1-5049-5,
Hi0-0506-8 1H6116C/D H14-5049-8 Inet davbreage
HID-O5054-6 tH511B6C/D HI1-5050-2 * IHS150MJE
HiG-0507-5 IH6216C'0 HI1-5050-5 IHNS150CJE

HI0-05074-8 1 tH216C/0- ‘HI1-5050-8 |H5150MJE/883B ’
HID-OS0B-6 - IHB108C/0 Ht1-5081-2 IH515 1MJE
HID-O5084-6 IH5108C/D HI1-5051-5 IH51S1CJE
HI0-0509-6 IHe208C/0 Hi1-5051-8: IHS15iMJE/883B
HIO-C5082.6, IHS2Q8C/D Hi2-0200-2 DG200AA

HI0-S040-6 1H5140C/0 HI2.0200-4 DG200B4
HID-5041-6 IH5141C/0. Ht2-0200-5 oG200BA
HI0-S042-6 IH5142C/0 Hi2-0200-8 DG200A4/6838
HIQ-5043-6 IH5143C/0 Hi2-0381-2 OGM18284
HI0-5D44-5 IH51440/0 H12-0381-5. OGM18184

HIO-5045-5 IH5145C/0 Hl2-0381-8: DGM1B+A4/8838
HIQ-5046-8 IH5046C/0 Hi2-0387-2 OGM1BBAA

HI0-5047-5 IH5D47C'D HI2-0387-5 0GM1878A,
Hi0-5048-5, IHS749C/0. ‘Hl2-0387-8 OGM! 88AA/883B
Hid-5050-8 IHS150G/0 HI3-0200-S oG200cd

HID-5051-5 IH5051¢/0 H13-0207+5 DG201Cd
H11-0200-2 OG200AK HI9-0381.5' OGM181GJ
Hi1-0200-4 oGeqoaK HI3-0384-5 DGM1840)
Hi -0200-5 OG2008K Hig-0380-5 OGM1S0CU
HI1-0200-6 oG20oc/o HI3-0506-5 |H5116CPE

HI1-0200-8 OG e00AK/S8SE HIS-05064-5, IH5116CPi
HI1-0201-2 H13-0507-5 IHB216CPt

HI1-0251-4 eeserek HI3-05074-5 IH5218CP1
HI1-0201-5 Hig-D508-5 TH6108CPE
HI1-0201-8 Beeptakaage HIG-OSO8A-S: IHSTO8CPE
HI1-0381-2 DGM182AK H13-0508-5, ieeaRcre ’
‘HI1-0381-5 OGM187BK HI3-05084-5, IHS20acPre
HH-0381-8 OGM182AK/8838- LF112010 OG201AK
Hi -0384-2 OGM18Sak LF112010/883 0G2014K/8838
Hi1-0384-5° BGM184BK 1F112020 IH202MJE

H11-0384-3 OGM18SAK/883B LF112020/883 [H202MJE/S8a8
Ai -0387-2 OGM18aAK LF11508D THB 10S8MJE
HI1-0387-5, OGM1878K LF115080/883 IHB108MJE/8838
HI1-0387-8, OGM188AK/883B LE11S090 IHB20BMJE-
‘HI1-0380-2 DGM191AK LFI15090/883 IH6208MJE/BS3B

HI1-0390-5. OGM1S08K LF13201D OGe018K
Hi -Das0-3 OGM1S14K/8838 LFIG201N OGa01Cs
Hi1-0506-2. |H614BMai LF132020 IH202CyE
HM -OS05-5. 1HB116Cd1 LF135080 IH6108CJE

(Hit -Q506-8 THB EMU BESS: LFASEOSN IH6108CPE

HI1-Q506A-2 1HS718Maf, LF135090- IH@208CJE
HI1-0506A- 1H5 71811 LF13508N IHG208CPE
H11-05084-8 1H511BMJB63B MM450H MM450H
Hi1-0807-2 TH8218MJ1 MM451H MM451H-
HI1-0507-5 IHB2760 MM4520° MM452u

H11-0507-8 IH6216MJ|/9838 MM4S2F MM452F
HIt-05074.2 TEMA! MM455H_ MM455H_
HI1-O5074-5: IH521 611 MMESOH MM550H
HI1-Q507A-8 1HS2 16M J/8838, MMSS1H MMSS17H
HI -OS08-2 IHB108MJE MMa520 MM552N

HI1-0508-5 IH 108C3E: MMS52- MMS5aF

i eben | Seboo igaston t1o1@c0
HOBO) THe oBNe Simaisic Mag310/1 110TEIC .
HI1-0508A-8 (JAS 108MJEA833 SUM192B0C . MBBS IH GeB0e
HI1-0509-2 IHG208MJE- ‘SUM 18280 JM28510/11102BiC,
H11 0505-5. IHB208CJE SUM18488¢ wM38510i11103BEC

Hi1-0503-8 ingedeNereese §=— | SUMIBSBEC yge8t0/11 1G4Bec

Hi1-08088-2 INS20BME SuMIayece UMGEBI0/7 1105ECC
Hit -OS098-5, SHSZ0B1 JE: SUM18781C JM38510/1 1105810

HIT-O509A-8 INS209MJE/S838 $M 1888CC (JM28510/111068CC
HI1-5040-2 IHSO4OMJE Sum 1B88i6 JM38510/4 106510,

ape saceneesss | Surereec JMBeBtor HBSBEE
HIt-5041.2 IH5041MJE Y TLBECL OGM1B2BA
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DATA ACQUISITION CROSS REFERENCE

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSILSOURCE PRODUCT EQUIVALENT = SOURCE PRODUCT = EQUIVALENT SOURCE PRODUCT EQUIVALENT |souncE rRDoUcT — EnteRsit.

AD7820N0 AD75200 MP7521LN AD7S21LN
AD7520.N AD7520JN MP752150 0752180
AD7520K0 AQ7520kKD Mp752370 7521TD.
AD7520KN AQ7520kN MP7531 U0 AD7631U0
An7s20L0 AD7520LD MP7523JN AD7523N

AD7520LN AD7520LN MP7523KN AD7523KN 
.ap752080 AD752080 MP7523LN AD7523LN .AD752070 AD75207D MP7621AD AD?54aTAD

AQ7820U0 AQ7520UD MP762160, 0754180
A07821J0 A0762140 MP7625.JN AD7541IN

Ag78210N AD7521uN MP7E21KN AD?547KN
AQ7521KD AD7521KD MP762150 AD7547S0
AD7E21KN ADZ531KN MP762170 AD75417D.
AD7521LD AO7527L0
AD7527LN AD7521LN

ag752180 Ag7S2180 -
AD75217O y AD75217D
AD7521UD AD7521UD
AD7523A0 AD7523AD
40752580 A0752380

A07523C0 ap752a00
AD7523JN AD7523N
AD7525KN AD7523kN
AD7523LN AD7523LN
AD752350 An752380

aD7523TD AQ75231D
A07823UD A07523UD
40753000 AD753010
807530JN ADZ530IN
AO7530KD AD7530K0

AD7SS0KN AD7S3DKN
AD753010 AD7530.0
AD7530LN AD75S0LN
4075310 A07531J0
AD75310N AD7531JN

AD7SS1KD, AQ7SS1KD
AD7SS1KN AD7537KN
AD7531LD AD7531L0
AQ7BS1LN AD7531N
AD753340 AD753300

AQ7533BD AD7533B0
AQ7533C0 AD7sa3c0 .
AD7533.N AD7533.N
AD7533KN + ADZ533KN
AD7E33LN AD75Q5LN

an75938D Ag7533SD
AD75337D AD753370
AO7ES3U0 AD7533UD
AD7541aD AD7541A0
AD754180 AD7541B0

AD7S44JN AD?S41UN.
AD7541KN AD7541KN -
40754150 AD754180
0754170, AD75417D
Dacioz0LcD AD752010

Dacioz0L0 AD7S20UD
Dacie27Lc0 AD7520KD

1021 Lf 7s20To
Oaciozeten AQ7520J0
OactozaLo AD75308D

OACi218LCO AD754180
DACT21ELCN ADZS41KN
DACI218LCN AD7547LN
DACI219L00 40754140
Daci2181.0N A07541UN

DAg1 2201.00 AD7521L0
Oaci220l0 AD75210D
Daci2ziLco AQ7521KD
DACI221LD A075217D
Dacia22Lco 407521U0

DagiezeLD AD75218D
MP7520U0, AD752030
MP7820N ‘AD7520JN
Mp7520K0 AD7520KD
MP7520KN AD7E20KN

MP7520L0 AQ7520.D
MP7520LN AD752OLN
Mp7520so - aD752080
MP7520TD AD752070
MP7520U0 A07520UD

MP7521 JD AD7521UD
MP7521N AQ7531JN
MP7527KD A07521kK0
MP7521KN AQ7531KN
MP7521LD A07821L0
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A
WATCH & CLOCK CROSS REFERENCE

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL,
SOURCE PRODUCT EQUIVALENT |SOURCE.PRODUCT EQUIVALENT SOURCE PROQUCT EQUIVALENT SOURCE PRODUCT = EQUIVALENT

cozz0014 IgM14zac
cp22015e ICM7051A
E1115 IGM 4158,

81151 1em1 1158
E1426 IcM70s0uU

HD43871 tem7050G
4043871 > ICM7050H
K85183 ICM7268
Kss2ag801H (CM7245B
KSS2408014 lOoM72a5A ‘

Kg9240810H lom724sD
kSSa408124 loM72ase
kes24082cH lOM7245F
KSS2q0U01E ICM7245U
M5007 (M7268

wseaaqp lem7ogen
wsadase lom11158

M58436.001P lem7o50c
Ms8437.001P iem7070L,

MB101 lom7eas5

MB103 IQM7245E
MB105 IOM7245U)
MB107 Iom72450

MB108 leM72q5e
M8143 IOM7245A

18144 loM7245F
MBS10 1OM11158

mBs11 sCM7050H
MB512 Igm7050H
MB513 leM7050¢

MB521 ITss0se
mg22 1789088
MB531 . ICM7050H
M8533 IGM705CH
MB541 IoM7052

MBs42 IoM7052
MB7e ICM7245U
mcoci44ag Igm14a6c
MCC14483, icM7210
Mat lem1424ac

MJG lom722q
MNQS1 Iom7038a
MNBOS2A IGM7038E,
MNBOSS IGM7051a
MNe252, 1EM70506

MSMB001 IQM7258
MSMS011 IGM142ac
MSM5877 lem142ac
s1424 Iem142ag
5c.54301 Iem1424c

SCL5q78 lom7e6s ,

SMSO11 ICM70506 -

SMS510 1M11158
SMs5308 fCM7a70P
TCaOSTP I¢M70380

‘TesogeP lom7ogee
TOBDE1P Igm70388
Tes052P IM7038E
TCRO5EPA 1éM1 1158

TC8057° ICM7038D

USN-4171M IgM7038C .
UCN-4112M IGM70514
UEN-4113M Iem7o388
poi ss2P ICM7220MeA
uPO19e2c lem70506

upo196ac 'om7050 .

Oppe1st IOM703BE
Upoa16C ICM703B8
UpDg20c 1om11 158
UPDESSG Icm7a23
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LINEAR CROSS REFERENCE

ALTERNATE INTERSIL ALTERNATE INTERSIL JERNA ALTERNATE INTERSILSOURCE PRGDUCT = EQUIVALENT [SOURCE PRODUCT EQUIVALENT. | SOURCE PRO! SOURCE PRODUCT —- EQUIVALENT

7238 UA723 moi741 uaza1 .733 va7as Mc1748 UA748
744 Gaza Mawsso ABS30
748 Daag MPS5010 IcLeoas
ADio1 tM10+ NESSO AD590

ADIOB LMigg NEBge NESS?
40301 cso OP.05 OP-05
0308 cage OP.07 OP.07
ADSO3 AQS03 OP-08 POR
ADSS2 Ag532 PMgce LM308 

.
ADESS AD5S4 ao7es uae
ADSEO ADBSO 80733 Yaga
AD741 UA7ai C744 ua7ai
ame5o2 AM2ED2 C748 UAzag
AM2503 AM2503 aM723 A723
AM2504 aMas04 AM744 uaz41
AM5402 HAgsO5 Bua UazaB
aMbap2 HAB525 BC748 UA748
CATO1 EMIot 86104 Lot
ea107 cMio7 §G105 L105

catty M314 5G107 L107Caso1 IMg01 §Gioa L108caso Ma07 86119 L110
CA30B CMg08 se114 om11t
60314 cMg11 SG2602 AM2502

Cazes UA723 sG2503 AMZ5D3
gazay bazay sG301 LMg01Caza Lava SG305 E305
OGS03 ADSO3 56307 LM37omes02e AM2502 86308 cM308
Dw2s03 AMes03 86311 L311‘DMa50a AM2504 s@4250 Mazo
Haz500 Hazsoo sG723 A723 

a :HA@5O2 Hazso2 86703 Ua7a3
HAg5O5 HAGSOS 86741 ua744

Hagso7 HazsO7 SG748 UA7aa
HAg5 10. HAZ510 sss741 DA?44
HARB 12 HAZ512 UB SUS35
HazB15 Hazs75 TL503 ADEOS
HA2517 Haz517 Tug NESS?

Hags2o HAgs20 Tr590 ADSS0Hagse2 lap Be. ua1D4 L101
HABEaS HAg595 UA102 Loe
HAgBE7 HAg5a7 UA1OS (M105
HA2500 Ma2600 Gaio7 M107

Hazeo2 Hagen2 vaioa L108HAz605, HARBOE Qat1o CM410HAzeO? HA2BO7 dati cM114HAZB2O Hage2g UaAsD4 LvgotHazee2 Hazp22 va302 tvaoe

Haze25 Haze25, uagos: Los
Haze27 Haase? UA3a7 LM307
HAz?aD iGL8021 vAgO8 (M308Lupa LHo042 Uazig tmg1D
LH2101 te101 UAa3i4 M311

LH2108 LHB108 UA723 UA723cue1iD tHe110 A733 Ua733
eHe111 LHe114 Waza Waza
e801 CHe301 UA?41 UAr4t
cHE208 C2308 ua748 ua748

LH@370 LHe310 777 UA?771H2311 CHES11 UHP-503 AD5O3rM10g cMio0 \WR-BO6S ISLES
eMao1 L104 We-Boga ICL8o3B
tice tMi02 XRE03B iCL8038

Leos iM105,
Lito? tM107
twio8 cog
cM110 s Leti9
cM1i4 oma414

Lagoo Lugoo
LM3oi M301
tmgoe cMgo2
[M305 C305
cM307 LM307

Lvgog UMgog
tM319 [M310
Mgt IMg14
Lia2so ima2so
tM723 A723

LM733 ua7a3
tM74p ua740
cM741 A741
iM74g, 748
MC1723 UA723
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N-Channel

2N3970-72

2N4091-93

2N4391-93

2N4856-61

2N5432-34

2N5638-40

ITE4091-3

ITE4391-3

105-7

3111-13

U200-2

U1897-99

P-Channel

2N3993/4

2N5018/19

2N5114-16

1T100/1

J174-77

JFET Single

Amplifiers

N-Channel

2N3684-87

2N3821/22

2N3823

2N3824

2N4117-19

2N4220-22

2N4223/24

2N4338-41

2N4416
2N4867-69

2N5397/98 hoompoymnssit HOONDAGAROO

2N5457-59

2N5484-86

(TE4416

J201-4

J308-10

U308-10

P-Channel

2N2607-9
2N5460-65

U304-6

JFET Dual

Amplifiers

N-Channel

2N3921/22 1-16

2N3054-58 117

2N5196-99 1-40
2N5452-54 1-43

2N5515-24 1-47
2N5902-9 1-50

2N5911/12 1-51
2N6483-85 1-52

IMF6485 1-54

(T500-5 171

A050 (IT 500) 1-73

1T550 1-74

175911/12 1-51

U231-35 1-86
U257 1-87

U401-6 1-90

MOSFET Switches/

Amplifiers

N-Channel

2N4351

wodm@as
ae SnoGVYOLDEdo®

3N170/4

'1T1750

M116

P-Channel

3N161

3N 163/64

3N172/73

171700

Dual P-Channel

3N165/66

3N188-91

Bipotar Dual

Amplifiers

NPN Devices

2N4044/45
2N4100 ”

2N4878-80

7120-22

17124

1712677

LM114

PNP Devices

2N3810/11

2N5117-19

IT130-32

1T136-39+

otkkhk RRARHONND GNODAROS
eae’, QawsSooa

High Speed Dua! Diodes

ID400/1 1-62

Voltage Controlled

Resistors

VCR2-7 1-92



/ DISCRETE PRODUCT REFERENCE GUIDE

Switches — Junction FET

Ordering Information

Preferred Tos(on) Vp less BYess logon logs Ciss Orss
Part max min/max max min max min/max max max max

Number Package Q v pA v pA mA 1s pF pF

N-channel: Generally requires driver circuit to translate the popular logic levels to voltages required to drive the JFET.

2N3970 10-18 30 ~4.0 -10.0 9 (250) 40 250 50 150 50 25 6.0

2N3971 10-18 60 ~2.0 —5.0 (=250) —40 250 23 7 90 25 6.0
2N3972 10-18 100 ~0.5 -3.0 (—250) —40 250 5 30 180 25 6.0

2N4091 TO-18 30 -5.0 ~10.0 — 200 —40 200 30 65 16 5.0

2nN4092 10-18 50 ~2.0 -7.0. ~- 200 —40 200 15 95 16 5.0

2N4093 10-18 80 ~t.0 —5.0 —200 AO 200 8 140 16 5.0

2N4391 TO-18 30 -40 = 10:0 —100 -40 100 50 180 55 4 3.3

2N43992 10-18 60 ~2.0 -5:0 100 -40 100 25 7 75 14 3.5

2N4a99 10-18 100 -0.5 -3.0 — 100 -40 100 5 30 100 14 3.5

2N4856 10-18 25 -4.0 — 10:0 250 -40 250 50 34 18 8.0

2N4857 70-18 40 72.0 -6.0 250 40 250 20 100 60 18 8.0

2N4858 70-18 60 0.8 -4.0 = 250 —40 250 8 80 420 18 8.0

2N4859 10-18 25 -4.0 — 10:0 —250 30 250 50 34 18 8.0

2N4g60 10-18 4g -2.0 -6.0 = 250 30 250 20 100 60 18 ~ 8.0

2N4861 10-18 60 -0.8 -40 = 250 -30 _ 250 8 80 120 18 8.0

2N5492 10-52 5 -40 ~10.0 — 200 25 200 150 4 30 15.0

2N5433 70-52, 7 -3.0 -9.0 200 —26 200 100 4 30 15.0

2N5434 70-52 10 =1.0 —4.0 —200 -25 200. 30 4 30 15.0
2N5638 10-92 30 =12.0 1nd -30 ThA 50 24 10 4.0

2N5639 T0-92 60 8.0. 1nA -30 tna 25 44 10 4.0

2N5640 -T0-92 100 -6.0 ~1nA -v ind .§ 63 40 4.0
ITE4Q94 TO-92 306¢ -5.0 — 10:0 —200 —40 200 30 65 16 5.0

(TE4092 70-92 60 =2.0 -7.0 —200 —40 200 16 95 16 5.0

ITE4093 10-92 80 -1.0 —5:0. —200 40 200 8 140 16 5.0

1TE4391 70-92 30 —4.0 = 10:0 ~100 = 40: 100 50 150 55 14 3.6

ITE4392 TO-92 60 -2,0 5.0 —100 -40 100 2 75 75 14 35

ITE4393 70-92 100 -0.5 -3.0 —100 40 100 3 30 100. 14 3.5
S105 10-92 3 -4.5 —10.0 —3nA —25 nA 500 - 60 (70) (3.5)

J106 10-92 6 -2.0 -6.0 —3nA — 25: 3nA 200 - 60 (70) (3.5)

J107 70-92 8 -0.5 45 —3nA 725 3nA 100 _ 60 (70) (3.5)

J11t TO-92 30 -3.0 —10.0 —1nA —35 ina 20 48 (16) (5.0)

S412 TO-92 50 -1.0 5.0 ink = tna 5 48, (16) (5.0)

M143 TO-92 1008 * -0.5 -30 — ink —35. 1nA 2 48 (18) (5.0)

P-channel:

2N3993. 10-72 150 4.0 9.5 1.20 25 1.2 —10.0 16 45
2N3994 10-72 300 1.0 5.5 1.2RA 25 1.2 =2.0 16 45

2N5114 10-18 75 5.0 10.0 500 30 500 — 30.0 = 90 Kia 25 7.0
2N5115 TO-18 100: 3.0 6.0 500 30: 500 —15.0 -60 68 25 7.0

2NSt16 10-18 150 Lo 4.0 500 30 500 -5.0 —25 102 25 7.0.

(100 TO-18 75 2.0 45 200 35 100 —10.0 35 12.0

(T1041 10-18 60 4.0 10.0 200 35 100 —20.0 35 12.0

J174 10-92 | 85 5.0 10.0 1nA 30 -1nA —20.0 = 100 22 (25) (8.0)

S175 70-92 125 3.0 6.0 1nA 30 -1nd -7.0 -60 46 (28) (8.0)

3176 70-92 260 1.0 4.0 1nA 30 —1nA —2.0 25 70 (25) (8.0)

M177 70-92 300 0.8 2.25 ina. 30 19k -1.6 =20 90 (25) (8.0)

4270 TO-92 _— 0.5 2.0 200 30 - =2.0 -18 - 32 typ. 4.0 typ.

J27y 70-92 - 15 45 200 30 - =6.0 —50. - 32 typ. 4.0 typ.
P1086 70-92 78 - 10.0 2nd 30 —10nA -10.0 - 100 45 10.0

P1087 70-92 150 _~ 5.0 2nA 30 — 100A 5.0 ~ 215 45 10.0

{- ) Approximate Value



Switches and Amplifiers — MOSFET

Ordering Information VegcTH} 
| toPreferred Vesiorr) BY ggg 'hss less Gi. TDS(ON) lovonyPart min/ max min smax max min max : min/max

Number Package ve v 1. PA pa zmbo Q. ma.

P-Channej.Enhancement: Gen, used where max isolation between.signal source and logic drive required: swt '’On"' resistance varies with signal amplitiude,

3N161 10-72 -15 ~5.0 —28 107A = 100.0 3600.0 (125) -40 120 Diode Protected = -
“ 3N163 0-72 -2.0 5.0 —40 = 200 =10.0 2000.0 260 '= 5° — 30

3N164 10-72 -2.0 ~5.0 -30 ~ 400 =10.0 2000.0 300 -3 -%#
3Nt72 - 10-72 2.0 -5.0 =40 400 =.—200.0 (2000.0) 250 -§ — 30 Diode Protected
3N173 10-72 ~2.0 75.0. -30 —10nA = =500.0 (1000.0) 350 -.5 — 30 Diode Protected
171700 10-72 2.0 =5.0 —40 ~ 200 —10.0 2000.0 400 -2 =

N-Charinel Enhancement: Can switch positive signals directly from TTL logic; gen. requires driver or translator circuit to switch bipolar signals.

2N4351 TO-72 1.0 5.0 25 10nA 10.0 1000.0 300 3
3N170 10-72 1.0 2.0 25 1OnA 10.0 1000.0 200 10
3N171 10-72 1.8 3.0 25 tOnA. 10.0 1000.0. 200 10
IT1750 TO-72 U5 3.0 25 10nA + 10.0 3000.0 50 10 100
M116 10-72 4.0 5.0 30 (10nA)««100.0--¢1000.0) - 400 = Diode Protected

Amplifiers — N-Channel Junction FET
Ordering {nformation

Preferred Os logs Vp. less BYgss fis Crss eyPart nin min/max min/ mat max amin max max. max
Number Package zmho ma v pA ov ‘pF pF * wi /Hz

2N3684 10-72 2000 2.5 7.5 2.0 —100 -50 4 1.2 140 @100Hz -
2N3685 10-72 1500 4.0 3.0 = 1.0 —100 —50. “4 1.2 140 @ 100Hz
2N3686 10-72 1000 0.4 1.2 0.6 —100 —50 4 1.2 140 @ 100Hz
2N3687 70-72 500 0.1 0.5 0.3 —100 —50 4 1.2 140 @ 100Hz
2N3821 10-72 1500 0.5 25 —100 -50 6 30 200 '@ 10Hz

2N3822 10-72 °° 3000 2.0 10.0 —100 —50 6 3.0 ‘200 @ 10Hz
2N3823 10-72 3500 4.0 20.0 —500. —30 6 2.0 -
2N3824 10-72 = - _ —100 -50 6 3.0 -
2N4117 10-72 70 0.03 0.09 +06 -10 40 3 1.5 -
2N4117A = TO-72 70 0.03 0.08 -0.6 -1 —40 3 1.5 -

2N4118 10-72 80 0.08 0.24 -1.0 —10 -40 3 1.5 -
2N41184 10-72 80 0.08 0.24 -1.0 -1 ~40 3 1.6 al
2N4119 10-72 . 100 0.2 0.6 -2.0 -10 40 3 15 -
2N4119A 10-72 100 0.2 0.6 2.0 “1 ~40 3 16 -
2N4220 10-72 1000 05 03 . — 100 -30 6 2.0 -

2N4221 10-72 2000 2.0 6.0 -6.0 —100 -30 6 2.0 _
2N4222 ° 0-72 2500 5.0 15.0 8.0 —100 -30 8 20. =
2N4223 10-72 3000 3.0 18.0 =0.1 —8.0 — 250 —30 6 2.0 -
2N4224 10-72 2000 2.0 20.0 -O1 8.0 —500 ~30 6 2.0 -
2N4338.- T0-18 600 0.2 0.6 0.3 -1.0 —100 —50 7 3.0 85 @ 1kHz

2N4339 10-18 800 0.5 1.5 ~0.6 H18 —100 —50 7 3.0 65 @ 1kHz
2N4340 70-18 1300 1.2 3.6 1.0 ~3.0 — 100 -50 7 3.0 65 @ 1kHz
2N4341 10-18 2000 3.0 9.0 2.0 -6.0 —100 ~50 7 3.0 65 @ 1kHz
2N4416 10-72 4500 5.0 15.0 ~6.0 —100 ~30 4 2.0 -
2N4867 70-72 700 0.4 1.2 -0.7 -2.0 — 250 -40 26 5.0 10 @ 1kHz

2Na867A = 10-72 700 04 1.2 -O7 —2.0 = 250 —40 25 5.0 5 @ 1kHz
2N4868 70-72 1000 1.0 3.0 ~1.0 -3.0 — 250 -40 25 6.0 10 @ 1kHz
2N4868A = 0-72 + 1000 1.0 3.0 -1.0 -3.0 —250 —40 25 5.0 5 @ 1kHz
2N4869 10-72 1300 25 7.5 ~1.8 ~5.0 — 250 —40 25 5.0 10 @ tkHz
2N4869A = T0-72 1300 2.5 7.5 718 —5.0 — 250 —40 25 5.0 5 @ tkHz

2N5397 10-72 6000 10.0 30.0 ~1.0 —6.0 —100 —2 5 1.2 3,5¢B @ 450MHz
2N5398 10-72 9500 5.0 40.0 -1.0 -6.0 ~ 100 =25 5.5 1.3 ion
2N5457 TO-92 1000 1.0 5.0 -01 —6.0 ~1nA 25 7 3.0 _-
2N5458 10-92 1500 2.0 9.0 -1.0 +70 —1nA -25 7 3.0 ad
2N5459 70-92 2000 40 16.0 2.0 —8.0 = Ina —25 7 3.0 -
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Amplifiers — N-Channel Junction FET (continued)

Ordering Information

Prefarred ts loss Vp less BYgsg Cis Crsg ey
Part min min/max min/max max min max max max -

Number — Package pmbo mA: v pA “¥ pF BF. nv/ Hz

2N5484 TO-92 3000 40° 5.0 ~ 0.3 3.0 —tnA -25 5 1.0 120 @ 1kHz
2N5485 TO-92 3500 4.0 10.0 +05 -4.0 —1nA —25. 5 1.0 420 @ 1kHz
2N5486 70-92 4000 8.0 20,0 2.0 -6.0 —inA -26 5 1.0 120 @ 1kHz
1TE4416 70-92 4500 5.0 16.0 =6.0 —100 -30 4 2.0 -
4201 10-92 500 0.2 1.0 -15 = 100 -40 4 1.0 5 @ ikHz

J202 TO+92 1000 og 45 ~4.0 — 100 ~40 4 4.0 5 @ 1kHz
1203 10-92 1500 4.0 20.0 = 10.0 —100 -40 4 4.0 5 @ 1kHz
4204 10-92. 1500 1.2 ayp. -2.0 100 5. 25 4 1.0 10 @ tkHz
4308: 70-92 8000 12,0 60:0 -6.5 otnA 25 (8) (5.0) -
309 10-92 10,000 12.0 30.0 4.0 —inA —25 (8) (5.0) -

4310 TO-92 8000 24.0 60.0 -6.5 ~1nA = 25 (8) (5.0) =
308 T0-52 40,000 =. 12.0 ~ 60.0 -6.0 150 —25 7 typ. 4.0 typ 10 @ 100Hz typ.
U309 70-52 10,000 12.0 30.0 40 = 150 —25 Ztyp. — 4.0 typ. 10 @ 100Hz typ.
U310 10-52 40,000- 24,0. 60.0 —6.0 ~ 150. 725 7 typ: 4.0 typ. 10-@ 100Hz typ.

Amplifiers — P-Channel Junction FET

Ordering Information

Preferred Its pss Vp Igss. . BVgss Gigs Cres en
Part min min/max minfmax max min max max max

Number Package zmho mA: v nA v pF pF ny/J/Hz

2N2607 TO-18 330 “O03 a15 1.0 4.0 3 30 10 - 400 @ 1kHz
2N2608: TO-18 1000 =4.5 1.0 40 10 30 17 - 140 @ 1khz
2N2609 10-18 2500 —10.0 1.0 40 30 30 30 - 140 @ tkhz

2N5460 10-92 1000 -5.0 0.75 6.0 i} 40 7 2 115 @ 100Hz

2N5461 T0-92 1500 =9.0 1.0 75 5 40 7 2 115.@ 100Hz
2N5462 TO-92 2000 16.0 4.8 9.0 6 40 7 2 115 @ 100Hz
2N5463 10-92 4000 -5.0 0,75 6.0 5 60 7 2 115 @ 100Hz
2N5464 70-92 1500 3.0 1.0 7.5 5 60 7 2 115 @ 100Hz
2N5465 TO-92 2000 — 16.0 1.8 9.0 5 60 7 2 115. @ 100Hz

U304 10-18 - = 90.0 5.0 10.0 5 30 27 ? -

1305 T0-18 _ = 60.0 3.0 6.0 Rs) 30 27 ? _
0306 70-18 _ —25.0 1.0 4.0 5 30 27 7 ~
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Differential Amplifiers — Dual;Monolithic N-Channel Junction FET

Preferred

Part

Number

2N3921

2N3922

2N3954

2N3954A,

2N3955

2N3955A

2N3956

2N3957

2N3958

2N8196

2N5197

2N5188

2N5199

2N5452

2N5453

2N5454

2N5515

2N5516

2N5517

2N5618

2N5519

2N5520

2N5521

2N5522

2N5523

2N5524

2N5902

2N5903

2N5904

2N5905

2N5906

2NSg07

2N5908

2N5909

2N5911

2N5912

2N6483

2N6484

2N6485

IMF6485

1T500

IT504

IT502

IT503

IT504

1T505

(T5914

175912

W257

aor

U402

U403

U404

U405

U406

u421

U422

U423

U424

U425

U426

Package

70-71

70-71

10-74

TO-71,

70-71

10-71

10-71

10-74

TO-7

10-74

T0-71*

70-71

10-71

70-71

10-71

10-71

10:77

0-71"

70-71

10-71

10-71

10-71

10-71

10-71

10-71

10-71

10-99

T0-99

T0-99-

T0-99

70-99

TO-99

10-99

T0-99

70-99

T0-99

10-71

10-71

10-71

10-74

10-52

70-52

10-52

T0-52

T0-52

T0-52

70-71

10-71

10-99

10-71

10-71

10-71

70-71

10-71

TO-71

70-99

TO-99

70-99

0-99

TO-99

70-89

Vosi-2
max

my

5

5

5

5

10

18

16

20

25

i}

5

10

15

5

40

15

5

5

10

15

15

5

5

10

16

16

5

5

10

16

5

5

10

15

10

15

§

10

15

25

§

§

10
76

* 25

50

Aves

max

a¥/°C

10

25

10

5

25

15

50

75

100

5

10

20

40.

PREEEEEEVY
til Poo: ERE PELL
tit pes SN

Lit eof Bam

PEEL

ie) So ae OARPRPADPREREARSERPRRREPRRRRARROW
tot BAR SOWRNMOOSS22050F200GsGMHUMSDOOD00SODOeHUS50ObUEHHOMOSLit eees SN55 PELEet
teqaud

brits NONYYMOGsAPRER
peitd ©S98S5seaca

min/max

1500 7500

1500 7500

1000 3000

1000 3000

1000 3000.

1000 3000

1000 3000

1000 3000"

1000 3000

700 '@ 200pA

700 @ 200pA

700 @ 200pA

700 @ 200A.

1000 4000

1000 4000

1000 4000

1000 4000

1000 4000

1000 4000

1000 4000

1000 4000

1000" 4000.

1000 4000

1000 4000

1000 4000

1000 4000

70 250

70 250

70 250

70 250

70 250

70 250

70- 250

70 250

5/10 @ 5 mA

5/10 @ 5 mA

1000 4000

1000 4000

1000 4000

1000 4000

700 1600

700 1600

700 1600

700 1600

700 1600

700 1600

5/10 @ 5 mA

5/10 @ 5 mA

5000 10000

2000 7000

2000 7000

2000 7000

2000 7000

2000 7000

2000 7000

300 800

300 800

300 800

300 1000

300 1000

300 1000

MawnanDOOONWWUMHSDOOCBSSoobmDHGDHVONNaOoOoaonanaoo 8888888P8999SEaNNSSEESFDODSNNODDSSD89999SE90SS999S9E99Sa0e9Soo
logs

min/max

mA

60-1000,

60-1000,2A

60-100044

60-100024

60-10004A

60-1000nA

on

max

AV/JHz

160@ 100Hz

160 @ 100Hz

160 @ 100Hz

160 @ 100Hz

160 @ 100H2

160 @ 100Hz

160 @ 10042

20°@ 1kHz

20 @ tkHiz

20 @ 1kHz

20 @ ikHz

20 @ ikHz

20:@ ikHz

20 @ 1kHz

30 -@ 10Hz

30 @ 10Hz

30 @ 10Hz

30 @ 10Hz

30 @ 10Hz

15 @ 10Hz

15.@ 10Hz

15.@ 10Hz

15.@. 10Hz

15 @ 10Hz

200 @ ikiz

200 @ 1kHz

200 @IkHz

200 @ 1kHz

100 @ 1kHz

100:@ 1kHz

108 @ 1kHz

100 @ 1kHz

20 @ 10kHz

20 @ 10kHz

10 @ 10Hz

10 @ 10Hz

10 @ 10Hz

15 @ 10H2

35@ 10Hz

35 @ 10Hz

35 @ 10Hz

35 @ 10Hz

35 @ 10Hz

35 @ 10Hz

20 @ 10kHz

20 @ 10kHz

30 @ 10kHz

20 @ 10Hz

20 @ 10Hz

20 @ 10Hiz

20 @ 10Hz

20 @ 10Hz

20 @ i0Hz

20 @ 10Hz

20 @ 10Hz

20 @ 10Hz

20 @ 10Hz

20 @ 10Hz

+20 @ 10Hz



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

Ordering Information

Preferred Vesti) BYgss_ loss less Gis 'oscon) _ TDS(ON) Vos 1-2
Part min/max min/max max max min min/max max max

Number Package ¥v pA pA einha mA a my

3N165 70-99 -2 -5 —40 — 200 -10 1500 -5.0 —30 300.- 100
3N166 10-99 -2 -§ —40 — 200 —10 1500 -5.0 -30 300 |

3N188 T0-99 -2 -5 —40 —200 —200 1800 -5.0, -30 300 100 Zener Protected
3N189 T0-99 -2 -§ -40 — 200 —200 1500 -5.0 -a 300 Zener Protected

3N190 10-99 ~2 -5 -40 —200 —200 1500 —5.0 —30 300 100 Zener Protected

3N191 70-99 72 -5 -40 = 200 — 200 1500 —5.0 = 30 300

Differential Amplifiers — Dual NPN Bipolar Transistors ,

- a 'a1.2@
Ordering Information Nre @ Ig= 102A

Prafarred Veer. AVgg. Ips 10xA Vog=5V BV cep Igg0 Noise fk Cobo
Part mV W/E Vg= BV nA _Y¥ nA dB MHZ@te pF

Number Package max max min max min max max min max Structura

2N4044 10-78 3 3 200 5 60 a 2 200 @ imA 0.8 Dielec. Isol.

2N40465. 10-78 5 10 80 25 45 J 3 180 @ 1mA 0.8 Dieléc. Isol.
2N4100 10-78 5 5 150 10. 56 J 3 150'@ imA 0.8 Dielec. Isol.
2N4878 10-71 3 3 200 5 60 a 2 200'@ 1mA 0.8 Dielec. Isol.

2N4879 10-71 5 5 150 10 55 A 3 150 @ imA 0.8 Dielec. (sal.

*2N4880 10-71 5 10 80 25 45 A 3 150 @ imA U8 Dielec. isol.

IT120 10-78 TO-71 2 5 200 5 45 1 2typ. 220 @ Ima 2 dune. tsol.

T1208 T0*78 10-71 1 3 200 2.5 “45 1 Ztyp. 220 @ 1mA 2 Jurc. Isol.
17121 10-78 70-71 3 10 80 25 45 1 2 typ. 180°@ 1ma. 2 June, Isol,

(1122 10-78 TO-71 5 20 80 25 45 1 2 typ. 180. @ ima 2 June. Isol,

(1124 10-78 5 15 1500 06 @ 2 A 3 100°@ 10:A 0.8 dune. Isol.

. Voce = 1V

IT126 10-78 TO-71 1 3 200 2.5 60 f 1 typ. 250 @ 10mA 4 Dielec, Isol.

IT127 10-78 TO-71 2 5 200 5 60 A 1 typ. 250 @ 10mA 4 Dialec.. Isol.
17128 70-78 TO-71 3 10 150 10 4 a 1 typ. 200 @ 10mA 4 Dielec,, Isol.

(1129 70-78 0-71 5 20 100 20 4a a] 1 typ. 150 @ 10mA 4 Dielec. Isol.

16



Differential Amplifiers — Dual PNP Bipolar Transistors

Ordering tntormation DFE @ [p= 1DeA

Preferred Vee 1-2 ANeE p= 10pA Vop=5V BY cE. logo Noise f Cobo
Part mv WPGC Vog=5¥ nA v nA aB MHZ@le pF

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

2N5117 10-78 3 3 100 10 45 aA 4 100 @0.5mA 8 Dielec. Isol.
2N5118 TO-78 S 5 100 15 45 JA 4 100 @0.5mA 8 Dielec. Isol.
2N5119 T0--78 5 10 50 40 46 1 4 100 @0.5mA & Dieles. sol.
(7130 10-78 TO-71 2 5 200 § 745 1 2 typ, 110 @1mA 2 Junc. tsol.
IT130A 70-78. TO-71 1 3 200 25 -60 1 2typ, 110 @1mA 2 dune, Isol.

IT134 10-78 T0-71 5 10 80 10 45 + 2 typ. 90 @1mA 2 dune. Isol.
17132 70-78 TO-71 10 20 80, 25 ~45 1 2typ. 90 @tmA 2 dune. Isol,
IT136 10-78 10-71 1 3 150 25 —60 a 2 typ. 150 @ 10mA. 4 Dielec. Isol,
IT137, 10-78 TO-71 2 5 150 5 —60 a ~ 2typ. 150 @10mA 4 Dielec. Isol,
17138, 10-78 10-71 3 10 120 10 55 A 2 typ. 180 @10mA Dielec. Isol,
(7139 10-78 10-71 5 20 70 20 -45 J 2typ. 100 @10mA 4 Dielec. Isol,

Specialty Items

ID-100 This praduct is 2 diode combination, used to protect thosé-P-channe| MOSFET duals which are not diode Protected. Their chief characteristic
1D-101 is <1 pA leakage whe voltage across ‘them is less than 5 mV, If voltage across, diodes is adjusted.to OV +0.1mvV, leakage.is Jess.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
VCRSP voltage potential applied to the third. .
VCR?N

VORIIN (Dual)

Note: Intersil offers the following military qualified devices:*

N-channel switches N-channel amptifiers P-channel switches. P-channef amplifiers

2N4091 JAN, JANTX, JANTXV 2N3821 JAN, JANTX, JANTXV 2N5114 JAN, JANTX, JANTXV 2N2609 JAN
2N4092 JAN, JANTX, JANTXY 2N3823. JAN, JANTX, JANTXV 2N5115 JAN, JANTX, JANTXV
2N4093 JAN, JANTX, JANTXY 2N5116 JAN, JANTX, JANTXV
2N4856 JAN, JANTX, JANTXY

2N4857 JAN, JANTX, JANTXV

2N4858 JAN, JANTX, JANTXV

“JAN processing consists of a sample Group B pulled fram the production run.

JANTX process|ng 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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DISCRETE SELECTOR GUIDE

INTERSIL

Recommended Part Numbers

Detailed Important Single Singte Dual Single Single Dual Dual | Dual
A ny Par N-CI P-Channel | N-Channel | N-Channel |-P-Channe! | P-Channel! NPN PNP

JFET FET JFET MOSFET | MOSFET | MOSFET | Sipolar | 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 17120 | IT136
gain 2NS462_| ITS05 171750 (T1700 | . .

Differential good matching & =- = 2N3954 _ — ° | 3N165. (T4126 | 2N3810
dritt u4o1

Fet Input Op Amp. al = 2N5515. = = ~ =
High Impedance low leakage 2N4117A | IT100 2N5905. _ =

J176 §TS05,

7 . 2N5116 | U426 IT1750 IT1700

Amplifiers [High Frequency high gain, tow | U308 2N5114 | 2NSe12 | 2N4351 [3N163 | 3N188 | 2N4044/1T130
2N4878

capacitance 2N5397 S176 T5912 3N164 IT120 | [T7136
Low Supply Voltage | low pinch-off 2N4338 2N5265 ~|U406 3N170-4 17126 | 2N3810

voitage 2N3687 J1?77 2N3958 T1490 :
Low Noise low noise 2N4867A | 2N5776 | 2N5579 | M116 3N172

S176 2N5199 2N4044 | IT130

Preamplitier high gain 2N5397 2N5116 | IT550 2N4044 /1T130
z U310 J176 U406 2N4878 | IT136

. (T7120

Video high gain, iow 2N4393 (T1900 ° | 178912 IT126 | 2N3810)
capacitance ITE4393 2N5912

VHF RF parameters, | U310 (T1090 2N6485 = _ = _ =
Mixers 2N5397 W174

UHF high gts/Ciss J310 2N5114 | ITS912

2N5484 2N5912

Commutators low Cres 2N4391 2N3993-4 IT1750 T1700
ITE439+ 1T100-1 IT550

Sample and Hold 2N5114-6 3N163_— | 3N165

Analog Gates fast switching, | 2N4091-3 | 2N5114-6| 2N5912
Switehes 2N4391-3 = —

Digital low roston) (TE4391-3) J174-7 ITS912 3N170-1 | 3N164 3N188
Chopper 2N5432-4 | IT100-1 . 3N172

Integrator Reset low rogion), high | J111-3

loss J105-7

Voltage | Gain Control VOR2N | VCRSP

Control | Amplitude Stability { high Vasiothy VCR4N VCRIIN = _ _ _ _

Resistors | Attenuators VCR7N Y

Protection | Signal Clipping low leakage oa = _ _ ad - 19100-1/ IT 139
Diodes _| and Clamping current

18



APPLICATIONS

« Low-level Choppers

* Data Switches

« Commutators

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

Gate-Source Voltage -

Gate-Drain Voltage .

‘Gate Current

Storage Temperature Range

Operating Temperature Range .......

Lead Temperature |Soldering, 10-seci ...

Power Dissipation ....

Derate above 26°C

INTERSIL

-65°C to +200°C

-55°C to +150°C

+300°C

300 mw

» 2mWwPrC

2N2607-2N2609

2N2609 JAN

P-Channel SFET

PIN CHIP

CONFIGURATION TOPOGRAPHY

5510 tor 2N2607, 8)

TO-18 pia

/ 7 BE eaea

Lay

sm fir onM bal a3
002s, oo: | a

098 * Bose —

ose .
ese | note susstaane

a heart

Po ow

Dec §

5503

0035, 0035 © «ffor 2600, 2802 JAN}
§ o008 * ouzs

TTY

ange = S$ Gove tes
1 Fal .

+E Boo nore poate
‘ORDERING INFORMATION*

0-18 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)

2nz607 | 2N26e08 | 2N2603
, PARAMETER Test Conditions

Minh | Max | Min | Max | Min | Max | Unit

3 10 30 | nA. || Vigg= 30V, Vig =.0

Vassr Gate Reverse-Current 7 7
2 | 10 30 | HA | Vag=8¥, Vpg=9, Ta = 150° C

BVgsg Gere.Drsin Breakdown | 30 30 30 v 1g = THA, Ving = 0

Vv, Gate-Source Pinch-Off 1] 4[4 a]4 4al]v Vg 2-5) ly - THA
P Voitage Os BD

1 Drain Current at Zero Gate |-0.30/- 1.80 /-0.90|~4.50/ =2 |-10 | mA | Vag=-5V, Vag=0

DSS Voltage

Ey Small-Signal Common-Source | 330 1000 2600 Hmho| Vg *-5 V, Veg = 0, f= 1 kHe

s Forward Transconductance .

¢, Common-Source Input 10 7 30 | pF | Vpe=~8V, Veg= iV,
iss Capacitance 

Ds #140 es

we 3 Vpg 7-8 Rg = tome

Noise Figure dB | Vag 0, -
gs” =

3 3 fe 1 kHz Rg= 1Mo



INTERSIL. 2N3684-2N3687

N-Channel JFET

PIN

FEATURES CONFIGURATION
* Low Noise To-72

® High Input Impedance -

© Low Capacitance

APPLICATIONS

* Low Level Choppers

+ @ Data Switches.

© Multiplexers

e Low Noise Amplifiers

6 4° s

CHIP

TOPOGRAPHY

. 5010"

ABSOLUTE MAXIMUM RATINGS p12)

(Ta = 25°C unless otherwise noted) 13 cia
Gate-Source or Gate-Drain Voltage. --» SOV fn
Gate Current ........ ....005 -. 50 mA ‘ ld
Storage Temperature Range . 65°C to +200°C st Nn or
Operating Temperature Range .. . “65°C to +150°C ~ os
Lead Temperature (Soldering, 10 sec.). +300°C. 0025 0025 Lei |
Power Dissipation ....... : 300 mW 9035 © 035 coas

Derate above 25°C . 1.7 mw ‘0050 NOTE: SUBSTRATE
IS GATE

on,|

015

*DICE WITH 4 MIL BONDING PADS |

AVAILABLE. CONSULT FACTORY

FOR DETAILS.

ORDERING INFORMATION*

- TO-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 waferidice refer to Appendix B-23.

ELECTRICAL CHARACTERISTICS (25°C untess otherwise noted)

2N368q 2N3685 2N3686 2N3687
PARAMETER MIN | MAX] MIN | MAX T MINT MAXCT MIN T Max] UNITS TEST CONDITIONS

BVGgs| Gate to Source Breakdown Voltage _|-60 -80 =50 -50 Vv Vps= 6, 1g =10u4 |
Vp____|[Pinch-Off Voltage 20 [50 [167 { 35 [os | 20 [os [12 Vps = 20 V, (p = 0.0017 uA

igss | Total Gate Leakage Current =0.1 =0.1 =O7 =0.3 nA Vas = -30 V, Vpg=0

TaA= 150°C =0.5 =05 =05 [0.5 Pr

Ipss__{Saturation Current, Drain-to-Source [25 | 75 | 10 | 30 | 04 72 [01 [OS [mA Vas =0, Vpg=20V

TYisl | Forward Transadmittance 2000 |" 3600 [1606 | 2600 [1000 | 2000 |~E00 | 1500 |” umhos

Gos | Common Source Out- 30 25 10 5 pmhos

put Conductance | Vpg = 20 V, Vag = 0,

Cigg [Common Source Input 40 40 4.0 49 PF fet kHz

Capacitance

Cjzg [Common Source Short 72 12 12 12 pF

Circuit Reverse Transfer Capacitance

Tpsien {On Resistance 600 300 7200 2400 [Ohms | Vps=0, Vas=0
NF | Noise Figure 08 0s O56 05 dB = 100 Hz, Rg = 10M 2

NBW = 6 Hz, Vg = 10

Vgg 2 0V .

1-10



2N3810/A, 2N3811/AINTERSIL Monolithic Dual Matched
PNP Transistor.

PIN

CONFIGURATION

TO-78 .

ABSOLUTE MAXIMUM RATINGS

' (Ta = 25°C unless otherwise noted)

Emitter-Base Voltage (Note 1) ............ beeen eee OV

Collector-Base or Collector-Emitter Voltage (Note +) ... -60V & (Pall ce

Collector Current (Note 1} 50 mA Ba oF

Storage Temperature Range ..... . +65°C to +200°C ’ ’
Operating Temperature Range ............ . -85°C to +150°C 4501 "
Lead Temperature (Soldering, 10 sec.) | eee eee +e. +300°C CHIP

fecinati ONE SIDE BOTH SIDESPower Dissipation vee 500 mW 600 mW TOPOGRAPHY
Deraté above 25°C . vate 2EMWPC 3.4mWPC, ° j-— S32 x}

! 
h~—

ewtren—// coutectan TYP 2 PLACES

BASE 903s 0024

045 * “90a

. TYP..2 PLACES

ORDERING INFORMATION*

TO-78 WAFER DICE

2N3810 | 2N3810/W__| 2N3810/D

2N3810A

2N3811 2N3811W 2N3811/D

2N3811A

ELECTRICAL CHARACTERISTICS *When ordering wafer/dice refer to Appendix 8-23.

TEST CONDITIONS: 25°C Ambient Temperature unless otherwise noted

2N3B10/A 2N3811/A °
SYMBOL PARAMETER MIN [ MAX [MIN | MAX | UNITS TEST CONDITIONS

BVcpo Coliector-Base Breakdown Voltage -60 ~60 Io = -10 vA, lE=0

BVcEO. Collector-Emitter Breakdown
Voltage «Note 2 -60 -60 v -10 mA, tg = 0

BVEBO Emitter-Base Breakdown Voltage 5 5 -10 uA, Ic = 0

tototty Collector Cutoff Current 10 -0 nA Vor = -50V, le = 0

[Ta=+150°C =10 =10 “A cee ee
teoity Emitter Cutoff Current =20 +20 | nA Vee = 4V,Ic = 0

100 225 ° Ig = -102A,
nee Static Forward Current . 150 450 300 900 Vee * -5V I¢ = -100yA to -1 mA

Transfer Ratio \Note 2 125 250 Io = 10 mA

[ Ta = -55°C} 75 150 . Ic = 100 vA

~0,7 ond “102A
VeE(sar) Base-Emitter Saturation Voltage (Note 2+ 08 0.8 son uA

Veeisaty Collector-Emitter Saturation Voltage 0.2 0.2 v
Note 2 0.25 70,25

he Input Impedance 3 30 10 40 koh

hte Forward Current Transfer Ratio 150 600 300 | 900

re Reverse Voltage Transfer Ratio. 0.25 0.25

hoe Output Admittance § 60 5 60 umho

[hte] Magiitude of small signal 1 5 1 5

} current gain 1 1

NOTES:

1. Per transistor.

2. Pulse witdth < 300 ys, duty cycle < 2.0%.



2N3810/A, 2NS811/A

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS: 25°C Ambient Temperature unless otherwise noted

DNWERSIL

2N3810/A 2N3811/ASYMBOL PARAMETER MIN IN, | MAX UNITS TEST CONDITIONS

Cobo Output Capacitance 4 4 Vop = -5V, le = 0. 100 MHz
ive input Capacitance a & pF Vga = -0.5V. Ic = 0, f = 100 KHz
"Yyp¢q | OS Current Gain Ratio -——_} 98 | 10 oo 16 Voe = -8V,1¢ = 100 wA

[Vee,-Vee,| Base-Emitter Voltage 8 5 Io = 10 pA to 10 mA
Differential (A devices 25 2.5 mV | Vce=-5V

=3 “3 I¢ = 100 pA

[A devices “15 15 :
+ VBE, —Vee, | Base-Emitter Voitage 10 10

“ST | Differential BvEeG | Voce = -S, lo = 100 pA

Gradient A devices 5 5 i
? 4 Voce = -10V, Ic = -100 wA, Re = 3kn,

f=100 Hz, Noise Bandwidth = 20Hz

3 TS Voce = -10V, tc = -100 pA, Ag = 3ko,

a8 f= kHz, Noise Bandwidth = 200 kHz

NF Spot Noise Figure 25 15 Voce = -10V, Ic = -100uA, Ra = 3 ko.
: f = 10 kHz, Noise Bandwidth = 2 kHz

3.5 25 Voce = -10V, tc = -100 #A, Ag = 3kn,
. ‘ Noise Bandwidth = 15.7 kHz iNote 3)

NOTES: °
3 3.dB down at 10 Hz and-10 kHz.
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SINTERSIL

FEATURES

® Low Capacitance

* Up to 6500 »mho Transconductance

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

Gate-Source Voltage . -50V

Gate-Drain Voltage -50V

Gate Current » 10 mA

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

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

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

Power Dissipation we 300 mW

Derate above 25°C 1.7 mw

ELECTRICAL, CHARACTERISTICS (25°C unless otherwise noted)

2N3821, 2N3822

N-Channel JFET

PIN

CONFIGURATION

CHIP

TOPOGRAPHY

5003

2025 , 0035
9 pons * Gore

Te
5 0025 y 0008

075 * 0028

NOTE suastaare

Weare

ORDERING INFORMATION*

TO-72 WAFER DICE

2N3821_| 2N3821/W_| 2N3821/D

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

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

2N3821 2N3822
PARAMETER MIN MAX MIN. MAX UNIT TEST CONDITIONS

-0. -0.1 A :
Igss Gate Reverse Current f Ta = 150°C 3 ; “1 m7 Vag = -30 V, Vos =0

BVGss |. Gate-Source Breakdown Voltage 50 =50 1g =-1HA, Vpg=0 ~

VGSiott}| Gate-Source Cutoff Voltage 4 6 Vv Vb: BV, Ip=0anA

Ves Gate-Source Voltage o0.5 2 =A =a ves = ii vi B = sao

Tpss Saturation Drain Current 05 | 25 2 10 mA Vos=15V, Vgg=0

Common-Source Forward . =

Sts Transconductance {Note 1) 1500 | 4500 3000 | S500 f= 1 kHe
Common-Source Forward

tat IH.ives! Transadmittance 1500 3000 umho 00 MHz

Common-Source Output
= = F=1kHSos Conductance {Note1) 10 20 Vos= 15 V. ves=0 2

Ciss Cometeeee Input 6 6

pF f=1MHz
Common-Source Reverse Transfer

Srss Capacitance. 3 3
op El Vos=18 V, VGg=0,

NF Noise Figure 5 5 4B 7 a
= Figen'= 1 meg, BW = 5. Hz f= 10H

ba Equivalent Input Noise Voltage 200 200 | Tae Vpg© 15V, Vqg=0, BW=5 Hz

Note 7: These parameters are measured during a 2 msec interval 100 msec after DC power is applied.

4-13



INTERSIL
FEATURES

* Low Noise —

¢ Low Capacitance

¢ Transductance up to 6500 «mho

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

Gate-Source or Gate-Drain Voltage .

Gate Current .............

Storage Temperature Range .

Operating Temperature Range

. -80V

10 mA

-65°C to +200°C

-B5°C to +150°C

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

Power Dissipation .-. 300 mw

Derate above 25°C... 6 eee iiceee eee 1.7 MWC

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

- 2N3823
N-Channel JFET

7

PIN CHIP
CONFIGURATION TOPOGRAPHY

TO-72 5000
a

TT B] cm, 20
on LP 075

64 cs

ORDERING INFORMATION*

70-72

2N3823

WAFER

2N3823/W

DICE

2N3823/D

*When ordering waferdice refer to Appendix 8-23.

PARAMETER MIN | MAX UNIT TEST CONDITIONS

0.5 nA

lass_'_| Gate Reverse Current [Ta = 150°C “05 [uA | VSS = POV, Vos = 0
BVess | Gate-Source Breakdown Voltage. | -=30 Io = 1 pA, Vos ='0

Vasiot) | Gate-Source Cutoff Voltage 8 v Vos = 15V, ID =0.5 nA

Vas Gate-Source Voltage .| -1.0. ~75 “Vbs 5V, Ip =:400 nA

Ipss Saturation Drain Current 4 “20 mA Vps = 15V, Ves = 0

Ofs Common-Source Forward 3,800 | “6,500: | f=1 kHz (Note1)
Transconductance

Yas] Common-Source Forward 3,200 f= 100 MHz
Transadmittance

gos Common-Source Output 35 imho. f=1 kHz (Note 1)

Transconductance

Giss Common-Source Input . ; 800 Vos = 15V, Vag = 0

Conductance ° =

Goss Cormmon-Source Output 200 f = 200 MHz
Conductance :

Ciss Common-Source Input 6

Capacitance _

Cres Common-Source Reverse 2 pF f= MHz
| Transfer Capacitance -

NF Noise Figure 25 dB Vos = 15V, Ves = 0 f= 4100 MHz

Re = 1k

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



INTERSIL

FEATURES

® Tgs < 250 ohms

© Ipjof) < 8-1 A

4

ABSOLUTE MAXIMUM RATINGS
(Ta = 28°C unless otherwise noted)

Gate-Source or Gate-Drain Voltage .. -. $0V

Gate Current .............645 10 mA

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

* Operating Temperature Range ... . *55°C to +180°C

Load Temperature (Soldering, 10 sec.1 . » 300°C

Power Dissipation .....- . 300 mW

Derate.above 26°C .. 1.7 MWC

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS: 25°C unless otherwise noted

2N3824

N-Channel JFET

PIN CHIP

CONFIGURATION TOPOGRAPHY

TO-72 5003

ee

Th

me 4

a 4 c's

ORDERING INFORMATION?

TO-72 WAFER DICE

2N3824 | 2N3824/W |. 2N3824/D

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

PARAMETER TEST CONDITIONS“ MIN | MAX | UNIT

0.1 nA .

. lass. Gate Reverse Current - | Ta = 150°C 04 pA Veg =-30V, Vos = 0

BVass | Gate-Source Breakdown Voitage 50 Vv Ig =1 pA, Vos = 0

0.1 nA

'Diofh) Drain Cutoff Current [Ta = 150°C 04 uA Vos = 15V, Vas = ~8V

‘Tds(on} Drain-Source ON Resistance 250 Q Vas = OV, ID =0 f=1kHz

Ciss Common-Source Input Capacitance 6 pF Vps = 15V, Vas = 0 t=4+MHz

Crss Common-Source Reverse Transfer Capacitance 30 Vas = -8V, Vos = 0
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2N3921, 2N3922(INTERSIL , Monolithic Dual
N-Channel JFET

PIN CHIPFEATURES

¢ Low Drain Current CONFIGURATION TOPOGRAPHY
: 6037* High Output Impedance

*® Matched Ves: AVes: and Sts

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

Gate-Source or Gate-Drain Voltage {Note 1) .....

Gate Current ‘Note 1) .50mA

Storage Temperature Range ... +i 65°C to +200°C 5,

Operating Temperature Range ........ ~56°C to +150°C 870 Ga Sy

. -60V

Load Temperature (Soldering, 10 sec.) see 4$300°C ALL BOND PADS ARE 4x 4MIL.

Power Dissipation ..... . 300 mw

Derate above 25°C 17 mw

ORDERING INFORMATION* “,

TO-71 WAFER DICE
‘ ; 2N3921_| 2N3921/W {| 2N3921/D

‘ 2N3922 | 2N3922/W | 2N3922/D

ELECTRICAL CHARACTERISTICS

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

PARAMETER MIN | MAX | UNIT TEST CONDITIONS

= nA

lassR Gate Reverse Current [ Ta= 100°C] | -1 uA’ | Ves =-30V, Vos = 0
BVpco | Drain-Gate Breakdown Voltage 50 ID=1 A, Is =O

Vasiort) | Gate-Source Cutoff Voltage “8 v Vos = 10V, Ip = 7 nA

"Vas ‘Gate-Sourcé Voltage _ 0.2 | '~2.7 Vos = 10V, Ip = 1002A

: lf 250: pA
Ie | Gate Operating Current [r= tr 35 nA] Yoa = 10V, Ip = 700nA

Ipss Saturation Drain Current (Note 1) 1 10 mA | Vos = 10V, Vas =0

| 9ts Gommon-Source Forward Transconductance(Note 2}[1500 | 7500 { ho| *

Sos Common-Source Output Conductance 35 amho
Ciss Common-Source Input Capacitance 18 F Vos = 10V, Vas= 0 jf = 1 kHz
‘Cres Common-Source Reverse Transfer Capacitance 6 P
Os Common-Source Forward Transconductance 1500 _ _ =

Goss Common-Saurce Output Conductance 29 RMN] Vag =10V, lb =700 HAI f= 1 kHz
‘i : ; f=1 kHz,i dB } Vos = 10V; Ves = 0 "NF Spot Noise Figure 2 vos Gs Ra =1 meg

. 2N3921 2N3922 .

MATCHING CHARACTERISTICS MIN { MAX | MIN {| MAX UNIT TEST CONDITIONS

\Ves1-Vase| Differential Gate-Source Voltage 5 5 mV
AlVes1-Vase| Gate-Source Differential Voltage 40 , 25 uVv/°C | Vog = 10V, Ta= oC :

AT Change with Temperature . Ip = 700 nA Te = 100°C

Ofs2 Transconductance Ratio 0.95 1.0 0.95 1.0 f =1kHz

NOTES: 1.Pertransistor.

2. Pulse test duration =2 ms,
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, 2N3954-2N3958

(INTERSIL Monolithic Dual
N-Channel JFET

FEATURES PIN CHIP TOPOGRAPHY
* Low Offset and Drift CONFIGURATION e037 nh

¢ Low Capacitance

¢ Low Noise

* Superior Tracking Ability To-71 s
ALL BONO PADS: ”

e Low Output Conductance AREAx4MIL, H

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

Gate-Source or Gate-Drain st .
Breakdown Voltage (Note 1) ...... 50V ORDERING INFORMATION*

Any Pin to Case Voltage . 100V \. :

Gate Current (Note 1) . . 50mA TO-71_;__ WAFER DICE
Storage Temperature .. -65°C to +200°C 2N3954_| 2N3954/W 2N3954/D
Operating Temperature -85°C to +150°C 5 “a haar 2N3954A | 2N39S4A/W | 2N3954A/D
Lead Température ‘ 1 2N3955 _|'2N3955/W- | 2N3955/D,

(Soldering, 10 sec.) . +300°C 2N3955A | 2N3955A/W | 2N3955A4/D

. See Soee 2N3956_| 2N3956/W__-|2N3956/D"

Power Dissipation 350 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
PAIRAMETER MIN | MAX [MIN | MAX [tin [Max [Min] MAX}MIN | MAX | MIN.| MAX | MIN | MAX unr TEST CONDITIONS

lesa Gate Reverse Current =100 =100 =100 ~100 =100 [-100 =100| pA \Vag"-a0V,

[Ta=7286 =500 =800 =500 2500 =500 =500], | -800|_ nA

Gare-Source Breakdown [
8VGss Voltage ~50 -60 50 | ~50 -50 -50 60

vasioty | garage ett -1.0|-45 | -1.0} -46 ]-1.0/ 45 |+1.0) -a5}-10| 05 1-10) -45[-10} 05]
4 v

Gate-Source Forward
Vastt) Voltage. 20 2.0 20 20 20 2.0 2.0|

Vas Gote-Source Voltage a2 =42 42 42 42 a2 2 Vps=20V
0.8} -4.0 | -0.5| -4.0 | -0.5 | -4.0| -0.4} -4.0 | -05 | -4.0 | -0.5 |. ~4.0 | -0.5 | -4.0.

I Gate Operating Current {50 ~50. -50 50 -50, ~50 -50.1_ pA |Vog=20V,

s [az iste ~250 ~250 |-250 ~250 -250 -250 =250| nA {Ip = 200.uA

Seturation Drain Vg 20,
loss Current Os] 5.0 O5| 5.0) OS] 5.0) 05) 50 05} 5.0) 08 5.0) 05 5.0) mA Vgg=d

; tommon-Source Forward | 1000 | 3000 {1900 | 3000 }1000 |3000 | 1000] 2600} 1000 | a000 |1090 | 3000 |1000 | 3000 f= 1 kHz

ts Transconduetance ‘[rooo 7000) 000) 7008 1600 +000) 1000 Ch #200 MHe
zmAo

Common-Souree Output . | .

Sos Canductarice 35 35 3 36 35 35 35 oa Vog=20¥, fe TkHe

G Common-Source-Input 40 40 40 4.0 a0 4.0 40 Vgs=0
ss Capacitance: - _ : " * “ " “

Common Sapree Reversé _
Coss, ‘Tronsfer, Capacitance 1.2 12 12 1,2 1.2 12 1.2 pF f=1MHz

Cage Drain:Gaté Capacitance 18 15 15 rr 18 18 18 ws ov,

mon Vps=20V

NE Aone Tene Spot os | os 05 | o8 0s 08 a5| ae |vgs-0 [f= 100He
Rg =10MQ

Differential Gate Vog=20V. | see,
lIg1-lgal Current 10 10 10 10 10 4 10 10] sa Ip ='200 2 T+125C

Drain Saturation Curcent L tel 5 vps= 20
95} 1.0] 095| 1.0|095); 1.0} 0.95) 1.0] 0: 0 fos 0. | Ftossv/lossz | patio oss} 10] 095! 10] 095); 1.0] 095) 1.0]098] 10 :o90)° 10/085] 1.0 veszo

Ives1-Vesal vate Gare-Source 5.0 5.0 10.0 5.0 45 20 8

AVosi-Vesal Geese 08 04 20 12 40 6.0 80] TM |ypgs20u, [T+ 28°C to 55°C
lta

ar Temperanure 10 _| 98 28 18 5.0 7S 10.0 Ip = 200HA | T= 25°C to 126°C
gevon2 | Tronsconductanca Ratio 10.97) 1.0]0.97| 1.0/097| 1.0] 095] 1.0]095] 10/090] 1.0]085] 1.0) ° fetkHe

NOTE 1: Per transistor.
117



INTERSIL

FEATURES

* Low rpsjon)

* Ip(off) < 250 pA
* Fast Switching

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

2N3970-2N3972
N-Channel JFET

1

PIN CHIP
CONFIGURATION TOPOGRAPHY

TO-18 5001

Sor onan = fi sunstnare i cate
NT

TT

Gate-Source or Gate-Drain Voltage . wee “40V 
x meGate Current ....02.....000. «« 50 MA ac "i —| souncesStorage Temperature Range . 65°C to +200°C » § TMOperating Temperature Range . ~55°C to +150°C ORDERING INFORMATION*Lead Temperature (Soldering, 10. sec.) » +300°C

Power Dissipaton........ vee 1.8W 79-48 WAFER DICEDerate above 25°C jo mwrc 2Na970 | 2nse7onw | 2Nag70/D |:

2N3971_| 2N3971/W | 2N3971/D
. : 

2N3972 | 2N3Q72/Ww | 2N3972/D

ELECTRICAL CHARACTERISTICS *When ordering waferidice refer to Appendix B-23.TEST CONDITIONS: 25°C unless otherwise noted

2N3970 2N3971 2N3972

PARAMETER . MIN [| MAX | MIN.[ MAX | MIN | MAX |UNIT TEST CONDITIONS
BVGss |Gate Reverse Breakdown Voltage | —40 -40 —40 V_ [lag ==1uA, Vos = 0
Ipao: |Drain Reverse. Current 250 250 250 | pA

= =0[Ta= 50°C 500 500 500 [ona |YOG = 20¥, is
loveffy |Drain: Cutoff Current - 250 | 250 250 | pA Voge = 20V, Ves =-12V

[Ta= 150°C 500 500 500 [na “0G =20V; Vas
Vasvott| Gate-Source Cutoff Voltage ~4_{-10 | ~2 3s |05s |] 3 V_ {Vos = 20V, lp =1nA
Ipss [Saturation Drain Current 50 1150 | 25 75 5. 30 =~ Vos = 20V, Ves = 0(Pulse width 300us, duty cycle < 3%! mA [Ves 8s

" 
2 lp =5 mA

Vos(on)| Drain-Source ON Voltage 15 V [Ves =0 Ip =10 mA
] 1 

Ip = 20 mA
FoS(on) |Static Drain-Source ON Resistance 30 60 100 2 Ves =0, lpb=1mA
Tdston)_|Drain-Source ON Resistance 30 60 106 Ves =0, ID =0 f=1 kHz
Ciss _ (Common-Source Input Capacitance| 25 a5 25 Vps = 20V, Vas = 0
Crss + j{Common-Source Reverse Transfer . 6 6 6 pF _ =o f=1MHz

Capacitance Vos = 0, Ves = —12V
: 

Vpp = 10V, Vasion) = 0
ty Turn-On Delay Time 10 15 40 To(on) Vester) Re
te Rise Time 10 15 40 ns |2N3970 20mA —-10V 4500
tott Turn-Off Time 30 60 100 2N3971 10mA - 5V 8500

2N3972, 5mA ~ 38V_-16KN
vob. 

;R= a0 ~ Yosteni

tion)
2) Vout

INPUT PULSE

RISE TIME 0,25 ns

FALL TIME 0.75-ns

PULSE WIDTH 200 ns

PULSE RATE 550 pps

SAMPLING SCOPE

RISE TIME 0.4 ns

INPUT RESISTANCE 10 M

INPUT CAPACITANCE 1.5 pF
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(INTERSIL 2N3993, 2N3994
P-Channel JFET

- PIN CHIP
FEATURES _ CONFIGURATION TOPOGRAPHY
* Low "DS(on)

® High Y;,/C),, Ratio (High-Frequency Figure-

-of-Merit) To-72 5508

APPLICATIONS ~~ ; . ee

Used in high-speed commutator and chopper applications. Wore * Oa

Also ideal for “Virtual Gnd” switching; needs no ext. ois |
translator circuit to switch £10 VAC, Can be driven direct er, MO LL
from T2L or CMOS logic.

. TT woTe SUBSTRATE IS GATE
ABSOLUTE MAXIMUM RATINGS +B gh s
(Ta = 25°C unless otherwise noted)

Drain-Gate Voltage ...

Drain-Source Voltage . ~25V

Continuous Forward Gate Current » -T0 mA *

Storage Temperature Range . ~65°C to +200°C ORDERING INFORMATION
Operating Temperature Range .. -B5°C to +150°C TO-72 WAFER DICE

Peer Deeteation (Soldering, 10 sec.) ey 2N3993 | 2N3953/W | 2N3993/D
betes m

Derate above 26°C... t7mwrc 2N3994 | 2N3994/W | 2N3994/D

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

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

2N3993 2N3994 .
Note 3SYMBOL PARAMETER MIN MAX | MIN MAX UNIT | TEST CONDITIONS (Note 3)

BVess Gate-Source Breakdown Voltage | 25 25 Vv Ig=1pA, Vps =0
=1.2 -1.2 nA VDG 1, =0

IpDGo Drain Reverse Current 7 . VpG= I, =0,
“1.2 1.2 | pA Ta = 150°C

lpgs |. , | Zero-Gate-Voltage Brain Current | -10 -2 ma | Vos=-10¥, ves »

-1,2 nA Vps=-10V, Ves=6V

- pA Vps = -10V, Vas =6V,

1 Drain Cutoff Current” Ta= 150 €
Dioff) un [a1 nA | Vps=-10V,_VGqg=10V

Vps=-10V, VGs=10V,

a HA Ta = 150°C
VGstoff) Gate-Source Voltage 4 35 1 55 Vv Vps=-10V, Ip=-1yA

Small-Signal Drain-Source Vas=9, Ip = 0;

Tds(on) On-State Resistance 180 200 | 8 | pe tees
Small-Signal Cornmon-Source Vps=-10V, VaGs=90,

. hi
\vesl Forward Transfer Admittance 6 12 4 : 10, | mmho f= 7 kHz, (See Note 1)
G Common-Source Short-Circuit 16 16 F Vps=~10V, Vgs520.

iss Input, Capacitance P #=1MbHz, (See Note 2)

5 pF Vps=0, Ves =6V,

c Common-Source Short-Circuit t=1MHz
rss Reverse Transfer Capacitance 45 oF Vps=90, Vges=10V,

. f=1MHz :

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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GINTERSIL 2N4044, 2N4045, 2N4100,
2N4878, 2N4879, 2N4gso
Dielectrically Isolated Dual

NPN Transistor

FEATURES

« High Gain at Low Current -
© Low Output Capacitance

© Good hee Match

* Tight Vee Tracking

© Dielectrically Isolated Matched Pairs tor

Differential Amplifiers.

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

2N4044, '2N4878.

2N4100, 2N4879 .

2N4045, 2N4880 .

Coliectar-Collector Voltage

Emitter-Base Voltage (Note 2)

Collector Current (Note 1)

Storage Temperature Range .

Operating Temperature Range .

“65°C to 4200°¢
55°C to +150°C"

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

TO-71

ONE “BOTH * GONE BOTH
SIDE SIDES SIDE SIDES

Power

Dissipation .. 300rhW 500mW 400mW 750 mw

Derate

above. 25°C

(mW/*C) 2... 1.7 29 23 43

PIN

CONFIGURATION

CHIP

TOPOGRAPHY

4000

COLLECTOR=:
“COLLECTOR 2 0030 , 0039
TYP 2PLACES 9080* 004g
BASE 12

TWP TLACES 0090 pi

EMITTER u2
Base 2 TY®. ZPLACES 0030

0.
EMITTER 24

oa

ORDERING INFORMATION*

TO-78 TO-74 WAFER DICE

2N4044_| 2N4878 | 2N4044/w_| 2N4044/D
2N4045_ | 24879 | 2Na045;v 2N4045/D
2N4100 [| 2N4880. [ 2N47100/W 2N4100/D.

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

ELECTRICAL CHARACTERISTICS (25°C untess otherwise noted)

2N4044 2N4100 2N4045
PARAMETER 2N4878 2N4879 2N4880 UNIT TEST CONDITIONS

MIN {MAX | MIN | MAX | MIN | MAX
hee “ DC Current Gain 200 | 600 | 160 | 600 | 80! aco Ic = 10 pA, Voge = 5V

225 178 100 {Ig = 1.0 mA, Vee =5 V
Ta = 55°C 75 50 30 Vv |tg=10KA, Vop=5V

VBE (on) Emitter Base On Voltage D7 a7 |” 07 ‘VCE (sat) Collector Saturation Voltage 0.35 0.35 0.35 Ig = 1.0 mA, Ip = 0.1 mA
Icao Collector Cutoff Current 0.1 ar | 0.1%. nA_|1E=0, Veg = 45 V, 30 V*

: Ta = 160°C Qt 0.1 0.1% pA |. :
leBO Emitter Cutoff Current 0.1 0.1 0.1 nA. [tc =0, Vep=5V
Cabo Output Capacitance 08 08 08 | pF /lg=0,Veg=5V
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2N4044, 2N4045, 2N4100, 2N4878, 2N4879, 2N4880 INTERSIL

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 a 1 1 | pF | Ic = 0, Veg = 0.5V

Collector to Collector
Cor, 6p Capacitance 08 08 08 | pF bg = 0 ‘

Collector to Collector

ley, Go Leakage Current 5 5 5 PA | Veg = + 100V

Collector'to Emitter
Voeo(susty Sustaining Voltage 60 55 45 Ve lo-= tmA, Ip = 0

Current Gain Bandwidth
ft, Product 200 160 180. | MHz | le = 1A, Vog = 10V

Current Gain Bandwidth . an
tt Product 20 15 | “5 | Muz | Ig = 102A, Veg = 10V

; 2 3 3 ae ble = 1eA, Voe = 8V|f = 1kHz
NF |Narrow Band Noise Figure Rig = 10 kohms BW=200 Hz

Collector Base Breakdown 5

BVcBo Voltage 60 55 45 Vb lg = 102A, le = 0

Emitter Base Breakdown

BVERO Voltage ? 7 7 v | ie = 1A, Ig = 0

MATCHING CHARACTERISTICS (25°C unless otherwise: noted)

‘|DG Current Gain Ratio lg = 10yA to 1mA,
hee,/hpe, ‘Note 3) og | 1 | 08 | 1 | o8 | 4 Vou = 8V

\ Base Emitter Voltage _ _
IVBe,"VBE9l Differentiat 3 5 5 | mV | Io = 104A, Voge = 5V

|Ip4-IBal Base Current 5 10 25 | nA | Ig = 10xA, Vee = SV
Differential ic

Base Emitter

Voltage Differential 9
A(Vpe, V1 taT 3 5 1 | wvIrc
|AVpey"Vee2)| | Change with Ig = 10KA,

Temperature Voge = 5V

Ta= —55°C to'+125°C

Base Current

Differential
Allg, -l AT q “0: nal°C[AC y-Ip,)|! Change with 03 05 1

Temperature.

SMALL SIGNAL CHARACTERISTICS ne

PARAMETER TYPICAL UNIT TEST CONDITIONS
VALUE

Hip input Resistance 28 * ohms ye ~

Te Voltage Feedback Ratio 43 7x 10-5 Io = IMA, Vou = 5V
hte Smail Signal Current Gain - 250

Hop. Output Conductance 60 xumhos

bie Input Resistance 9.6 *_kohms Io = 1mA, Voe = 5V

bre Voltage Feedback Ratio 42 x 103
ioe Output Conductance 12 ymhos

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 namps.
3. The lowest of two heg readings Is taken‘as hre, for purposes of this ratlo.
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(INTERSIL

FEATURES ©

®* Low rps(on)
* ID(OFF) < 100 pA (JAN TX Types)

| @ Fast Switching

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

Gate-Source or Gate-Drain Voltage

Gate Current . 20.0.2... ees see enter ee eeee TOMA

Storage Temperature Range .. -65°C to +200°C:
Operating Temperature Range »..... 35°C to +150°G

ITE4091 -ITE4093

2N4091-2N4093, JANTX*

N- Channel JFET
CHIPPIN

CONFIGURATIONS TOPOGRAPHY

S00%:TO-18 TO-92

0198 FULL RADIUS

0075 GRAIN ~

i

ow

oR

Lead Temperature (Soldering, 10 sec:) ...... +300°C ORDERING INFORMATION*
Power Dissipation»: TO-92 TO-18} | WAFER DICE

Derate above 25°C iTE 4091 2N40941 2N4091/W | 2N4097/D

. (TE 4091A | 2N4091A

Ae (TE 4092 2N4092 "| 2N4092/W. | 2N4092/D

ITE 4092A | ‘2N40924

‘ ITE 4093 2N4093. 2N4093/W | 2N4093/D

ITE 4093A | 2N4093A

-tadd JANTX to-thase.part numbers if JANTX processing is desired. -

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N/ITE 4091] 2N/TE 4092] 2N/ITE 4093
PARAMETER Test Conditions

Min, { Max. | Min. | Max. | Min. | Max. Unit '

BYcss Gate-Source Breakdown Voltage _ | -40 -40 ~40 v_ | te=-12A, vbs =0

Drain Revarse Current 200 200 209 | pA

Ingo (Not JANTX Specified) | Ta = 150°C| 400 400 400 | nA | Veo =-20V, Is=0 ,

Gate Reverse Current 7100 ~100 -100 pA

lass (JANTX; (TE devices only}; Ta= 150° C| +200 -200 -200 | ma | Vas =-20V, Vos = 0

: 100 100 100 Vos = 20¥ Ves = -12V/4091)

Jotorry,: |. JANTX:Ta = 26°C 200 200 200 | pa Vas = -8¥14092)

, Vas = -8¥(4098) |

Drain Cutoff Current 200 200 200 .

JANTX, Ta = 150°C 400 400 400 | ‘na q

Ve Gate-Source Pinch-Ott Voltage 6 | -10 | -@ | 7 | -1 [ -6 | v | Vos=20v, Ipb=1nA

i ; ma | OS= 20V, Ves =0,
toss Drain Current at Zero Gate Voltge | 30 15 8 Pulse Test Ouraton = 2 ms

0.2 ° In=

Vosion) Drain-Source ON Voltage 0.2 i v | Vas=0 Ip=

: 02 Ip = 6.6 mA

1O8(on} Static Drain-Source ON Resistance. 30 50 80 mA

Fasten) Static Drain Source |" 30 80 80 i f= 1 kHz
ON Resistance : :

Ciss Common-Source Input Capacitance 16 16 16
TaNTK Oo : 7 ST] pr | WS 20%, Vos = 0, f= 1 Mrz

Ores Commen-Source $ 5 6 Vos =-0, Ves = -20V, f= 1 MHz
Reverse Transfer Capacitance

” taony Turn-ON Delay Time 18 15 20 Von © 3V, Vasion; = 0

ote Rise Time 10 20 40 | ns | ao | ook
tott Turn-OFF-Time 40 60 80 dose 2smaA cv tian
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INTERSIL 2N4044, 2N4045, 2N4100,
2N4878, 2N4879, 2N4880
Dielectrically Isolated Dual

NPN Transistor

FEATURES - PIN”

© High Gain at Low Current CONFIGURATION = — 1

© Low Output Capacitance To

* Good hre Match .

* Tight Vge Tracking ‘ |
© Dielectrically Isolated Matched Pairs.for

Differential Amplifiers.

ABSOLUTE MAXIMUM RATINGS ad & 5,
(Ta = 25°C unless otherwise noted}

“Collector-Base or Collector-Emitter Voltage (Note 1)

2N4044, 2N4878 .. CHIP

2N4100, 2N4879

2N4045, 2N4880 .. TOPOGRAPHY

Collector-Collector Voltage . 4000 +
Emitter-Base Voltage (Note 2)

Collector Current (Note 1) le St

Storage Temperature Range t LLECTOR =3
Operating Temperature Range 35 theeona 0080
Lead Temperature (Soldering, 10 sec.) ........ +300°C “Lh Pet racks 2 ova

TO-71 To-78 vase ort TeTilacks good,
ONE BOTH ONE BOTH cureren ay 00 4
SIDE SIDES SIDE SIDES

Power

Dissipation .. 300mW s00mW 400mW 750 mW :
Derate ORDERING INFORMATION*
above 25°C

(mW?) 2... 1.7 29 2.3 43 10-78 To-71 WAFER DICE

2N4044" |_2N4878 | 2N4044/w | 2N4044/D

24045 | 2N4879 | aN4045/w_| 2N4045/D

2N4100_| 2N4880 | 2N4100AV_| 2N4100/D

“When ordering wafer/dice refer to Appendix 6-23.

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted).

2N4044 {| = =2N4100 2N4045
PARAMETER. 2N4878 2N4879 2N4880 UNIT TEST CONDITIONS- j

MIN | MAX | MIN | MAX. | min | MAX] :

hFE. DC. Current Gain 200 | 600} 150-] 600 80 |. 800 - (de 210A, Voge = 5V
. 225 V5 100 ae Ig = 1.0 mA, Ver =5 V

Ta = -55°C 75 50 30 . Vo {ig=10 4A, VCE FSV

VBEton) _Emitter-Base On Voltage i 0.7 07 0.7
VCE lsat) Collector Saturation Voltage 0.35 0.35, 0.35 Io= 1.0 mA, ip =0.1mA |
\cgo . Collector Cutoff Current 0.1 0.1 o.1* nA | IE =0, Veg =45 V, 30 V"

Ta = 150°C 0.1 0.1 a1* BA .

l—eBo Emitter Cutoff Current 0.1 0.1 | 0.1 | nA |I¢=0, Vep=5V
Cobo Output Capacitance | 08 ; os] | 0.8. pF jig=0,Vog=5V
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INTERSIL

‘ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4044, 2N4045, 2N4100, 2N4878, 2N4679, 2N4850

1, Per transistor.

2. The reverse. base-emitter.voltage must nevér éxcded 7.0'tolt's and the reverse bagé-emitter current must naver exceed 10 amps.

3,.The lowest of two hg readings Is taken as hee, for purposes of this ratio.

2N4044 2N4100 2N4045 .
+PARAMETER- 2N4878 2N4879 2N4880 UNIT TEST CONDITIONS

* . Bares MIN | MAX | MIN |MAX-] MIN’ | MAX

a Emitter Transition
Bie Capacitance 1 1 1 | pF | Ic = Vep = 08

Collector to Coliector |

Coy, Cp Capacitance 08 0.8 0.8 pF | Vog = 0

Collector to Collector

ley,Go « Leakage-Current’ 5 § 5 PA | Veco = +100V

Collector to.Emitter
| Vozoysust) Sustaining-Voltage 60 55 45 Vig = 1mA, Ig = 9 ‘

Current Gain Bandwidth

fe Product 200 150 150 MHz | Ic = 1MA, Vog = 10V

Current Gain Bandwidth
ft Product 20 6 18 MHz | Ig = 10xA, Voge = 10V

; Te = 10nd,Vog = 8V] f=1kHz, 2 3 3 dB iG HAY VCE
NF Narrow Band Noise Figure Rg = 10 kohms BW= 200 Hz

Collector Base Breakdown

-| BVcpo Voitage 60 85 45 Vo fig = 1A, Ip = 0

Emitter Basé Breakdown ©

BVEgO Voltage 7 ? 7 Vf Ie, = 102A, Ig = 0
{

MATCHING CHARACTERISTICS (25°C unless otherwise noted)

DC Current Galn Ratio Ig = T0xA to 1A,
| heedhre ‘Note 3) og | 1 | 08s | + os } 4 Vor = BY

*. , [Base Emitter Voltage - _ _
IVec,“Vee9! | Differential 3 § 5 | mv | los 10H, Vor = BV

IIy-tp| Base Current —_ =
"IB Differential 5 10 25| nA | Ig-= 10HA, Vo = 5V

Base Emitter

|AWVpe,-Veeoliar | Voltage Dlfferéntial 3 5 40 | eveeG

. Bei BeQ)| Change with Ig = 10h,
Temperature Vor = 5V

: 

Ta= -55°C to +125°C

: Base Current
LWA Differential :

Allg,rl.) ST Her ‘ : -
| lB, te.) ; . .) Ghange: with. 03" | 05 Tp RareG

Temperature ‘

SMALL SIGNAL CHARACTERISTICS

A TYPICALP, ETER : UNIT TEST CONDITIONS= ‘ARAM VALUE
hip “Input Resistance 28 ohms _ _

~ Rar Voltage Feedback Ratio rg ¥10-3 Ig = IMA, Vou = SV
hie Small Signal Current Gain. 250 :
‘High Output Conductance 60 xemhos. .
hig. Input-Resistance 26 k ohms \o=1MA, Vce=5V

bre Voltage Feedback Ratio 42 x 10-3.

Nog. Output ‘Conductance. Tz emhos

| NOTES:
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INTERSIL,

FEATURES

© 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

» -40V

- 50 mA

65°C ta +200°C.

-85°C to +150°C

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

Power Dissipation .. - 300 mw

Derate above 25' L7 mWw/Peco

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)’

2N4117: 19, 2N4117A-19A
N-Channel JFET

PIN

CONFIGURATION

TO-72

a D c $s

CHIP

TOPOGRAPHY.

5007 |

Le

hhae

| Pe |e

ieee

ORDERING INFORMATION*

TO-72 _ WAFER CHIP

2N4117 2N4117/W 2N4117/D

2N41174 — —

2N4118 2N4118/W 2N4118/D

2N4118A — —

2N4119 2N4119/W 2N4119/D

2N41194 —_— —

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

2NaTI7 2N4118 2N4719

PARAMETER 2N4TI7A 2N4118A 2naii9a | UNIT TEST CONDITIONS
min [MAX | MIN. | MAX [MIN | MAX

BYgss Gate-Sourte Bredkdéwn Voltage |. -40 7 40 ~40 Vv Ig =-7 BA, Vps=0

Gate Reverse Current Pao 6 “ ae pAlasse levies = = + Vg= -20 V, Vps.=0]

. Ta = +100°C nA
[A devices -25 22.5 25

Vas (off Gate-Source Pinch-Off Voltage [-0.6 | -1.8 =1 3 =2 -6 V__ [> Vps=10V, Ip =1nAl

Drain Current at Zero Gate Vps=10V{oss Voltage iNote 1) 0.02 | 069°} 0.08 | 0.24 | 020 | 0.60 mA veg=0

Common-Source Forward Vps=10Vq

s Transconductaneé {Note 1) 70) 210 80 | 260 || 100 | 330 F= 1 kHz
Cammon-Source Forward

gy 5 =Ms Transconductance 60 70 90 umhe } - ¥gg=0, f= 30 MHz

Common-Source Output 3 5 10 Vps:= 10.V, Vag =0,Sos Condustanse f= TkHe
G Commoan-Source Input 3 3 3 Vpg* 10V,Ves=9,
ss Capacitance : $21 ke

C Common-Source Reverse 1s 1s 15 B Vpg= 10 V, VGs.F0,
“8s Transfer Capacitance . . ; f= 1 kHz

NOTE: 7. Pulse test: Pulse duration of 2 ms used during test.
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INTERSIL

FEATURES

© Creg < 2 pF

* Moderately High Forward Transcenductance

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, 10sec.)

Power Dissipation

Derate above 25°C .

2N4220 -2N4222 .

N-Channel JFET

PIN

CONFIGURATION

TO-72

c
s

CHIP TOPOGRAPHY
5010"

0121

1 LA

‘0050

sith,

2025 , 0025

‘03s* oo3s

NOTE: SUBSTRATE

1S GATE

on)

[ar

“DICE WITH 4 MIL BONDING PADS

AVAILABLE. CONSULT FACTORY

FOR DETAILS,

ORDERING INFORMATION*

10-72 WAFER DICE

2N4220 2N4220/W_|_2N4220/D

2N4221 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)

2na2z0 ana22i 2nazzz
PARAMETER Min MAX} MIN MAX’ | MIN MAX, , UNIT TEST CONDITIONS

6.1 -0.1 -0.1 nA 7I@ssrR_ | Gate Reverse Current [a= 180° a4 “07 “O17 uA -18'V, Vpg 270

BVass | Gate-Source Breakdown Voltage =30 ~ | 36 =30 ¥ I0uA, Vg = 0

VGS(off] | Gate-Source Cutoff Voltage a = = Tos? BV, Ip = THA ;

Ves Gate-Source Valtage “05 | 25 ] -1 5 -2 -6 v Ip = 50 wA (2N4220)

1 Vp &15¥ | Ip = 200 wa (2N4221)

Ip = 500 pA (2N4222)

Saturation Drain Current 
= >

loss twote 31 . 0.6 3 2 6 8 15 | mA] Vpg=18V, Veg=0

‘Common-Source Forward 7ats Tramoonductange (Note 1j tao | 4000 | 200 | S000 | 2500 | 6000 fet kee

vis) 7] GommonsSource Forward 750 780 750 jamho f= 100 MHz
5 C Source Output ; .6 Conductance (Note?) 10 20 40 Vps= 15 V. Vgs=0 fe1kHz

cy Common-Source Input 6 6 6 .
iss. Capacitance F f=1MHz

¢ ‘Common-Source Reverse 2 2 7 |?
TSS. Transfer Capacitance

NOTE %:. Pulse test duration 2.ms.
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INTERSIL 2N4223, 2N4224
N-Channel JFET

FEATURES

© NF=3 dB Typical at 200 MHz
© Crss< 2 pF 

PIN CHIP
CONFIGURATION TOPOGRAPHY

ror Bee, 5000
, 

. cons y 9085ABSOLUTE MAXIMUM RATINGS IT \ LE me(Ta = 25°C unless otherwise noted) a3 aT
Gate-Source or Gate-Drain Voltage ............. .. B0V on [eGate Current 10 mA Re Note sobsrnereStorage Temperature Range .. -65°C to +200°C Low ‘soateOperating Temperature Range -65°C to +150°C. “
Lead Temperature (Soldering, 10.sec.) +300°C 

“
Power Dissipation ....

Derate above 25°C

seve 300 mW eo ocs
.1.7 mwee

ORDERING INFORMATION*

TO-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 UNIT E: ‘Ol

| 
-0.25 05 nA

VGs = -20 V, Vpg =0
GssR Gate Reverse Cutrenty Ta = HBOS 70.25 “65 uA GS Ds

BVGss Gate-Source Breakdown Voltage ~30 -30 Ig =-10 2A, Vps = 0

Vastort) | Gate-Source Cutoff Voltage ot 8 1 8 fp = 0.25 nA (2N4223): 

\ 0.5 nA (2N4224)v Vps = 15v | 008|
—10 | -70 10 | 75 1p = 0.3 mA (2N4323)Ves Gate-Source Voltage 

Ip = 0.2 mA (2N4224)

'pss__“_| Saturation Drain Current (Note 1) 3 18 2 20 mA__| Vpg=15V, Vgg=0

OF ’ Teammnen Sours Forward 3000 | 7900 | 2000} 7800 | umho f£1 kHz
Common-Source Input

i 

= 15 V, =aCiss Capacitance (Output Shorted) 8 8 i" Vos =18 V, Vas eed Miec, Common-Saurce Reverse 2 | 2 P
155 Transfer Capacitance

Common-Source Forward
l¥fsl Transadmittance 2700 1700

Common-Source Input

Siss Conductance (Qutput Shorted) ; 800 800 | umho
Common-Source Output 

Vps* 15V, Veg =0 :
F= 200 MHzJoss Conductance (Input Shorted) 200 200 4Gps Srmall Signal Power Gain 10

fi 
Vos= 15 V, Vgg=0,NF Noise Figure 5 aB Rgen = tks?

Note 1: Pulse-test, duration 2 msec.
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INTERSIL.

FEATURES

© Exceptionally High Figure of Merit
Radiation Immunity

Extremely Low Noise and Capacitance

High Input {mpedance

APPLICATIONS .. .

* Low-level Choppers.

* Data Switches

© Multiplexers and Low Noise Amplifiers

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted) -

Gate-Source or Gate-Drain Voltage .. .» -50V

Gate Current: ......eaeceee . 50mA

Storage Temperature Range ve . “ese to +200°C
Operating Temperature Range . . “55°C to +150°C

Leact Temperature (Soldering, 10 sec.) +» +300°C

Power Dissipation 300 mW

Derate above 25°C . 1.7 MWC

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4338-2N4341

N-Channel JFET

PIN

CONFIGURATION

TO-18

ac

o 8

CHIP
TOPOGRAPHY

5040.

i rou

itGet

ou

if
s0,

oe

9036
oaie* cane

ull NOTE SUBSTRATE

ISGaTe.

an

ats

“DICE WITH 4 MIL BONDING PADS

AVAILABLE, CONSULT FACTORY

FOR OETAILS.

ORDERING INFORMATION*

TO.18 WAFER DICE

2N4338_| 2N4338/W | 2N4338/D

2N4339 _[ 2N4339/w_| 2N4339/0

2N4340_| 2N4340/W_| 2N4340/D

2N4341 | 2N4341/w | 2N4341/D

“When ordering waferidice refer to Appendix B-23,

. 2N4338 2N4339 2N4340 2N4341
PARAMETER MIN MAX | MIN WA MIN MAX 1 MIN MAX UNITS TEST CONDITIONS

-0.1 -0.1 -0.1 -0.1 nAIGss__ | Gate Reverse Currenty= aaa “aT =u = ST ATH . Yas" -20V. Vos =0

BVGES_| Gate-Source Breakdown Voltage | -50 =50 80 ~50 Vv 1g=-1 2A, Vog=0
VGSioff) | Gate-Source Cutoff Vaitage 3-7 08 | -18 =1 =3 =2 ~6 Voss 18 V.1p= 6.198

me) 0.05 C08 O07] _aA_|_Vog= Tav,
Ipfotty | Drain Cutoff Current 3) (5) an any | wn Vese()

Ipsg__|. Saturation Drain Current 02} o6 | os | 16 | 12 | 36] -3 9 | ma | Voges v,Vvgg=0

ats Gommon Source Forward eoo | 1800 | 200 | 2400 | 1300 | 3000 | 2000 '| 4000
. Common-Source Outaut 5 15 30 wo) Ue] Mpsn tS Nas~o fe VkHes Conductance -
tDS{on} | Drain-Source ON Resistance * 2500 1700 1600 800 ohm Vos=0, ipg2d

Common-Source Reverse : pF Vos~ 15 V, Ves =0 fel Mr
Orss Transfer Capacitance | 3 3 3 3 .

7 Vps=16V,Ves=0 7
NF Ne Fi =loise Figure 1 1 i 1 dB Rgen = 1 meg, BW = 206 Hz f=1kHz



FEATURES

* Low ON Resistance

* Low Capacitance

© High Gain

* High Gate Breakdown Voltage
© Low Threshold Voltage

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

Peak Gate-Souice Voltage (Note 1) ...
Drain Current ......2......0

Storage Temperature Range ..

Operating Temperature Range .. .

Lead Temperature (Soldering, 10 sec.)

Power Dissipation

Derate above 26°C ...

Substrate connected to source.
i

INTERSIL
N-Channel Enhancement

. 25V

#125V.

100 mA

“65°C to +200°C

«58°C to +150°C.

+300°C

375 mw

3 mwrc

2N4351

Mode MOS FET
PIN |

CONFIGURATION
‘

rr

TO-72

eects .

CHIP
TOPOGRAPHY

1003

— 8 ——_—_|
eee

;

9 Bas
NOTE suasteaTE

seat.

ORDERING INFORMATION*

TO-72 WAFER DICE

2N4351 2N4351/W | 2N4351/D

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

PARAMETER MIN MAX UNITS TEST CONDITIONS

BVpss Drain-Source: Breakdown Vaitage 25 Vv Ip =10:UA, Vag = 0
lIgss Gate Leakage Current 10 pA Ves = #30 V, Vps=0
Ipss Zero-Gate-Voltage Drain Current 10 nA Vps = 10 V, Vgg=0

Vestn) Gate-Source Threshold Voltage 1 5 v Vps = 10'V, Ip = 10 pA

'Dton} “ON” Drain: Current 3 mA Ves=10V, Vps=10V

VDSton) Drain-Source “ON” Voltage 1 Vv Ip=2 mA, Veg= 10V
pston} Drain-Source ‘Resistance 300° ohms VGs = 10-V, Ip = 0, f= 1 kHz
{yegl Forward Transfer Admittance 1000 xmho Vos = 10-V, Ip = 2 mA, f= 1 kHz
Crss Reverse Transfer Capacitance 4.3 Vos = 0, Vgs =0, f = 140 kHz

Ciss Input Capacitance 5.0 pF Vps = 10 V, Vgg =6;.f = 140 kHz
Ca (subj Grain-Substrate Capacitarice 5.0 Vp(sup) = 10 V, = 140 kHz

ta(on) __| _Tutr-On Delay 4% pe esses

ty Rise Time 66 ns “ ee sayfa OK

tacotf) Turn-Off Delay 60 werd amass

tf Fall Time 700 : on

Noté 1. Device must not be tested at 2125V more than once or longer than 300 ms.
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INTERSIL | ITE4391 -ITE4393
2N4391-2N4393

N-Channel JFET
FEATURES . |

PIN CHIP

* Fdston) + 30 ohms (2N4391) CONFIGURATIONS TOPOGRAPHY...”
* IDgtt).< 100 pA . 7

* Switches +10 VAC with +15V Supplies TO-1@ = T0-92 S001 . :

(2N4392, 2N4383) Br tt 8 wma ene
in Tt

ABSOLUTE MAXIMUM RATINGS | a ‘ow, toa .
(Ta = 25°C unless otherwise noted) : ra \E
Gate-Source or Gate-Drain Voltage -40V | cb
Gate Current .........ceeee veeeee SOMA ES
Storage Temperature Range -65°C to +200°C sown:

Operating Temperature Range ..... -55°C to +150°C. ac of &0 0 ;

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

To-18 TO-92

Power Dissipation oe TOW eee 360 mW

Derate above 26°C 1.7 mW/?G .. 3.0 mw

ORDERING INFORMATION*

|19-92 | T0-19 [ WAFER] DICE

ITE 4391 | 2N4391 | 2N4391/W]| 2N4301/D

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

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

- “Whi deri feridi fer ta Al dix 8-23,
ELECTRICAL CHARACTERISTICS(25°C unless otherwise noted) nn "ter 19 Appendix

4391 4392 4393
PARAMETER TN MAX Twn | MAND MN ] MA] UNIT TEST CONDITIONS

; " =400 =100 i007 | pA ~o .
less Gate Reverse Current [Reto =260 300 0 T ona] YGS= -20V, Vos = 0

BVGss_| Gate-Source Breakdown Voltage ~40 a0 40 V_{ig = THA, Vps=0

; rai Vs =.-5 V (4393)
Diott} rain Cutoff Current 100 100 100] PA | Vpe=20¥ veg =-7 V (4392)

[ta 150°C 200 200 206 | na Vgs = -12V (4391)
Vasity | Gate-Source Forward Voltage 1 7 TT, [iG=tmA, Vos =0

VGSloff)_ | Gate Source Cutoff Voltage 4 | _-0 | 2 =5 [05 =3 VDS = 20V, Ip=1 nA

loss an Drain Current so} iso | 28 | 75] 5 | 30) ma | Vog=20v,Vvgg=0

Ip= 3 mA (4393)

VDS(on} | Drain Squree ON-Voltage a4 0.4 O4| Vv | Veg=0 Ip = 6 mA (4392)

Ip = 12 mA-(4391)

"DSlon)__| Static Drain-Source ON Resistance 30 60 700 | | VaS=O Ip= i mA

Fds{on) | Drain-Source ON Resistance 30 60 700 £51 kHz
Ciss Common-Source Input Capacitance 14 14 14

35Cres Common Source Reverse Transfer a5 of | vpg=0 tei Mad

Pa 35 Vas=-12V
te [ Torn-ON Delay Tim 3 15 6 } ¥pp = 10V, Vggten)= 0

& Rise Time 5 8 Ee Iie). VGS(offl
Toff Turn-OFF Delay Time 20 __38 50. 4391 Wma Ta
tf Fall Time 15 20 ” 30 4392 6 7

4393 3 5

NOTE: . INPUT PULSE SAMPLING SCOPE
1, Pulse test required, 

:iy yi RISE TIME< 0.5 ns RISE TIME 0.4ns
Pulse width = 300 ys, duty cycle < 3% FALL TIME < 0.5 ns INPUT RESISTANCE S0 sr

PULSE DUTY CYCLE 1%.



INTERSIL 'TE4416, 2naa16/a
N-Channel JFET

FEATURES : 
PIN

* Low Noise -=— * . 
CONFIGURATIONS

® Low Feedback Capacitance TO-72 TO-92

ABSOLUTE MAXIMUM RATINGS
(Ta = 28°C unless otherwise noted}
Gate-Source or Gate-Drain. Voltage

* Low Output Capacitance

© High Transconductance ; . : .
¢ High Power Gain -

a Fy Cc S s og :

CHIP2N4416, ITE4416 . 
iDHyON4416A, 

TOPOGRAPHY

Gate Current. . 
O28 rua, 5000

Storage Temperature Range

2N4416/2N4416A . “65°Cto +200°CG \ bd Lp as aeITE4416 +. “55°Cto +125°C a | ee
Operating Temperature ange 

iL alt sn] 1
2N4416/2N4416A, . +» 65°C to +200°C Ser
ITE4416 1. -5B°C to H25°C “TBE | sore asa

Lead Temperature (Soldering, 10 sec.) .+300°C t—
Power Dissipation ....... . 300 mw 

*Derate, above 25°C 
. ORDERING INFORMATION

2N4416/2N4416A . 1.7 mw/?c 70-82 10-72 WAFER DICEITE4416..... 3.0 mW/°G ITE 4416 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 «1. UNIT TEST CONDITIONS

Vest) | Gate~ Source Forward Voltage tT Vv Ig =1MA, Vos =0
Ve : “=O,1 WA Z .tess Gate Reverse Current fa = Tee's 4 rr Ves = 20 Vv. VDs =0

7 2NG4T6/ITE4416 | __ 30. ; ~ _BVGss_| Gate-Sourte Breakdown Voltage SNaaiGA E y IG-= =1 HA, Vpg = 0

2N4416/ITE4476: ‘ ~6VGSioft) | Gate-Source Cutoff Voltage ONAATGA 2s a *| Vos =15 V, Ip = 1 nA.

loss Drain Current at Zero Gate Voltage 5 15 ma
Sts Common-Source Forward Transconductance 4500 7500: uinhe .

f=1kAzSos Cammon-Source Output Conductance 50 xmho Vps = 18 V. Vag=0
Crs Common-Source Reverse Transter Capacitance [8 BF bss 18. Vas.=
Cigs Cémmon-Source Input Capacitance 4 _
Coss | Common-Source Output Capacitance 2 pF fe MMz

100 MHz 400 MHzPARAMETER MIN” | WAX in T wax UNIT _ TEST CONDITIONS

Gis Common-Source Infut Conductance |. 100 1000
diss Comman-Source Input Susceptance 2500 10,000 .

: Common-Source Output

Soss Conductance 78 190 | umho | vpg= 18 V, Veg=0
Common-Source Output 

.Poss Susceptance 1000 4000
Common-Source Forward

Sts Transconductance 4000 ‘
Gos Common-Source Power Gain 18 {10 Vos=18V,Ip=5 mA
NF Noise Figure 2 4 a8 Vog=15 V, Ip=5mA, RG= 1 KO
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SINTERSIL

FEATURES.

° Low "ps(on)

© Ip(otn<250 pA
* Switches +10V Signals with t15V Supplies

(2N4858, 2N4861)

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

Gate-Source or Gate-Drain Voltage

2N4856-58 .. . A0V

2N4859-61 ... 30V

Gate Current cecsreeee cece lie c eeee renee “50 mA

Storage Temperature -65°C to +200°C

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

Led Temperature (Soldering, 10’sec.) .... +300°C

2N4856-2N4861

2N4856-2N4858 JAN,

JTX, JTXV*

N-Channel JFET

ORDERING INFORMATION* ,

PIN . CHIP

CONFIGURATION TOPOGRAPHY

To-18 * $001

ove omni oon[ite snraare ne

| ai
ac t o> pone * ozs

ova

oe

iperatul 10-18 WAFER DICE
Power Dissipation 1.8W 2N4856 T 2nagse/w | 2N4856/D.

Derate above 25°C . . 10 mwerG 2N4857 t 2N4857/W. 2N4857/D
2N4868 f 2andeseiw | 2N4858/D

2N4859 ‘2N4B59/W 2N4859/D
2N4860 ‘2N4860/W 2N4860/D

- . 2N4861 2NS861/W 2N4861/D

° it add JAN, JTX, JTXY, to basic:part number to specify theae devices.

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

2Naa86,59 2N4857,60 '2N4858,61
PARAMETER MIN MCT MINT MAX TIN] Mae | UNIT TEST CONDITIONS

Gate-Source | 2N4856.88 ~40 |” ~40 ~40 . .
BVGSS «| Breakdown, Voltage” [2N4B50-61 =30 =30 “30 Vv -| Ig -1 uA, Vog =0

=250 =250 =250 | pA_| Vas =-20V, Vog=0

'assr Gate Reverse Current aa0rG 500, =500 =500_{ nA | VGg=-i8V.Vps-0
7 250 250 250 [pA : i

Iojoff | Drain Cutoff Current = aagre 500 300 S001 na] VbS= 18, VGs~ -10-V

VGStoif) | Gate-Source Cutoff Voltage =4 | -10 | -2 ~6 | -08 -4 [| V¥_] Vos= 18 V, Ip =0.5 na

Ipss Saturation Drain Current. 50 20 100 8 go |'ma | vps=18V. Veg=0

(Note 1} .

. 0.78 0.50 oso | v . - :
Vostan} | Drain-Source ON Voltage (30) tia) ts) | map| VEST olo=4 }

Tdston) | Drain-Source ON Resistance 25 40 60. | ohm | Vas=0, 1p =0 f= 1 kHz

Ci ‘Common-Source Input Capacitance 18 18 18[Sis = ae =
Common-Source Reverse Transfer pF | Vos=0, Vas = -10V Mie

Crss " 8 8 8
Capacitance __

tg Turn-ON Delay Time 8 6 10 464.2 (2N4856,59)
Vp = 10V, Re = 953 2.(2N4857,60)

; 3 4 10 | ns. | VGS{on) =0 1910 &{2N4858,61)
tr Rise Time

; Vasiott}=-10V. Ip = 20 mA (2N4856; 9)

. 25 60 | 100, Vas(oft}=-6V, [p = 10 mA (24857, 60}
toff Turn-OFF Time Vastotfi=~4V. Ip = 5 mA (2N4858, 61)

NOTE: voo
1, Pulse test required, pulsewidth = 100 ys, duty cyéle < 10%, Vop-Vpsion)

RLeo ipiON? . .

I t Vout INPUT PULSE SAMPLING SCOPE
' RISE TIME 0.25 ns RISE TIME 0.75 ns
Latch s FALL TIME 0.75 INPUT RESISTANCE 1M

PULSE WIDTH 100 ns

PULSE DUTY CYCLE < 10%

INPUT CAPACITANCE 2.5 pf



INTERSIL

FEATURES

© Low Noise Voltage

* Low Leakage

* High Gain

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

Gate-Source or Gate-Draih Voltage .
Gate Current ....

Storage Temperat

Operating Temperature Range

. 50

-40V

mA

65°C to +200°C.

§5°C to +150°C

Lead Temperature Soldering, 10 sec. . +300°C
Power Dissipation .. - 300 mw

Derate above 25°C .. - 7 mW/Pc

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

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

PIN CHIP
CONFIGURATION TOPOGRAPHY ©

TO-72 5005

Sale FUL on

6-5 c; .

ORDERING INFORMATION* |

TO-72 WAFER DICE

2N4867__| 2N4867/W “2N4867/D

}2N4867A | 2N486ZA/V 2N4867A/D|

2N4868 2N4868/W 2N4868/D" |

2N4B68A | 2N4B68A/W 2N4868A4/D

», 2N4869 2N4869/W 2N4869/D

2N4869A: | 2N4869A/W 2N4869A/0|

“Wien ordering waferfdice refer to Appendix B23. my

NOTE: 1. Pulse test duration = 2 ms.

2N48e7 2N4868 2N4869
PARAMETER 2N45678 anaaeea anaseoa | unit | ~ TEST CONDITIONS

MIN. | MAX [MIN | MAX _| MIN

\gssp_ | Gate Reverse Current == sagre 038 32 ae Veg= -30 V, Vog=0
EVGss_| Gate-Source Breakdown Voltage _} 40 =40 =40 y Lse=tHA, Vog=0
Vastafiy | Gate Source Corott Voltage “07 [2 [= [3 [oe | Vps=20V,ip= THA

Ipss | Saturation Drain Current os | 12) ¢ f 3 | a5 | 75°] ma'} Vog220v: veg=0 *(Note 1) - 2 bee x
‘Common Source Forward FSs Tronstondustonce (Nove 1) 700] 2000 | 1600 | 3000 | 1300 | 4000 : tery

4 Common-Source Output 15 a wl ee‘os Conductance . Vos-=/20:-V"Vigs = 0
C Cammon-Source Reverse 5 5 3 DS “¥GS

ss, ‘Transfer Capacitance 2. 2 Jo: -
pF f= 1MH2G Common-Source Input 2% 25 28 : |18s Capacitance j

20 2 20 TFe40 Ha
= Short Circuit Equivalent Input 10! 10 70 | vt Voge to, Fa 1KHz
n Noise Voltage, | A devices 10 10 70 | Viz|. Vag-20- f=10H2

5 3 5 on = 1 kHz
° > Vos= 10 V, Vag=0 :

NE Spot Noise Figure 1 1 1 | dB” | Bgen ='20K, (2N@867 Series) [f= 1, ehz

Fen 7 5K, {2N4RG7A Series)
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BINTERSIL 2N4044, 2N4045, 2N4100,
-2N4878, 2N4879, 2N4880
Dielectrically Isolated Dual

FEATURES

© High Gain at Low Current

« Low Output Capacitance

© Good hee Match

® Tight Vee Tracking

© Dielectricaily Isolated Matched Pairs for

Differential Amplifiers.

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

Collector-Base or Collector-Emitter Voltage (Note t}

2N4044, 2N4878 ... ne

2N4100, 2N4879 .

2N4045, 2N4880 ...

Collector-Collector. Voltage .....

Emitter-Base Voltage (Note 2). . .

Collector Current (Nate 1) ~10mA

Storage Temperature Range . 65°C to “4200°C
Operating Temperature Range . -55°G to. +150°C.

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

TO-71 TO-78

ONE BOTH. ONE. BOTH
SIDE SIDES SIDE SIDES

Power :

Dissipation .. 300 mw 500 mw =400mW 750 mW

Derate

above 25°C

(mW/°C) 66. 1:7 29 2.3 43

NPN Transistor

PIN

CONFIGURATION.

qo-71

TO-78

Sl cy

fr E 8%

CHIP

TOPOGRAPHY

4000

tf J-COLLECTOR =1
ESTER 2 coe, oe

33 we

EMITTER =2

TWP. ZPLACES 009 pip

EMITTER21

BASE <1

ORDERING INFORMATION*

TO-78 TO-71 WAFER DICE

ondoa4 | 2N4e878 | 2N4044/W | 2N4044/D

2n4045 | 2N4879 | 2N4045/W_ | 2N4045/D.

2n4atoo [ 2Na880 | 2N4a100/W_| 2N4100/D

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4044 2N4100 2N4045 .

PARAMETER 2N4878 2N4879 2N4380 UNIT TEST CONDITIONS

MIN | MAX | MEN | MAX | MEN |-MAX

hee OC Current Gain 200 | 600 | 150 ; 600 80.| soc Ic = 10 BA, Vee = 5V

225 176 100 Ig = 1.0 mA, Veg =5 V

| Ta = -55°C 75 50 30 v li¢=10pA, VcErSV

VBE(on) Emitter-Base On Voltage 0:7 0.7 07

VCE (sat) Collector Saturation Voltage 0.35 0.35 0.36 I¢ = 1.0-mA, Ig =0,.1 mA

lepo Collector Cutoff Current 0.1 0.1 Oo { nA |te=0, Veg =45 V, 30 V7

Ta = 150°C 0.1 0.1 or” | BA

leEBo Emitter Cutoff Current 0.1 O.1° 0.1 nA [Ic =0, Veg =5V

Cobo Output Capacitance 0.8 0.8. og | aF. |lp=0,Vog=5V
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2N4044, 2N4045, 24100, 2N4878, 2N4879, 2N4880

ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)

INTERSIL

1. Per transistor.

2, The reverse base-emitter voltagé must never excéed 7:0 volts and the reverse base-emitter current must never exceed 10 Bamps.
3. The lowest of two hee readings Is taken as hee, for purposes of this ratio.

2N4044 2N4100 2N4045,
PARAMETER 2N4878 2N4879 2N4880 UNIT TEST CONDITIONS

. ot MIN | MAX | MIN | MAX | MIN. | MAX :

Emitter Transition
Cts Capacitance 1 1 “11 PF | ic = 0, Veg = 05,

Collector to Collector 5
| Soy, Gp Capacitance 0.8 08 o8 PF | Veo = 0

| Collector to Collector 7

Io, Go Leakage Current 6 5 5 PA | Vég = + 100V--

}} Collectorto Emitter
Vego(sust) Sustaining Voltage 60 . 5 45 Vi | lo = mA, Ip = 0

Current Gain Bandwidth
fe Product 200 150 150 MHz | Ig = 1mA, Voz = 10V

Current Gain Bandwidth
fr Product 20 8 15 MHz | Ic = 10xA, Veg = 10V

oe 2 3 3 | dB | lo = 10KA, Voge = BVit= 1kAZNF N: Biarrow and Noise Figure Rg-= 10'kohms. BW=200 Hz

* | Collector Base Breakdown
BYcpo Voltage : 60 55 45 VL ig.= 104A, Ie = 0

Emitter Base Breakdow! . A
BVigo Voltage rr 7 7 7 Vo fg = 10pA, Ig = 0

MATCHING CHARACTERISTICS (25°C unless. otherwise noted)

DC Current Gain Ratio set Ig = 10zA to 1mA,hy .!FE, /NrED ‘Note 3) og | + | oa | 4 os | 4 Vor = 5V

Base Emitter Voltage EVBE, Vee, Differential a 3 5 5 mV | Ig = 104A, Voce = 5V¥

IIp,-lpo| Base Current os - _4 Be Differential 5 10 3 nA | ig THA, Voge. ="5V

Base Emitter

Voltage Differential C %A(Vee,-Vi {AT 3 5 10 | eVPPC(Vee, Ve)! Change:withy lo = AOA,
Température Voge = 5V

Ta=.—55°C to.+125°C©

Base Current

Differential
A(lgy-l T °CIA(pytpg) |44 Change with 03 05 1 |na

Temperature.

SMALL SIGNAL CHARACTERISTICS

TYPICAL :
UNIT TEST CONDITIONSPARAMETER VALUE

hip Input Resistance 28 ohms _ no

Rp Voltage Feedback Ratlo 43 x 10-3 Io = MA, Veg = 8V
bie Small Signal Current Gain 250

bon Output Conductance 60 umhos

bie Input Resistance 9.6 k ohms Io= tmA; VoE= 5V

bre Voltage Feedback Ratio 42 x 10-3

Fog Output Conductance’ 12 amhos:

NOTES:

1-35



INTERSIL

FEATURES

¢ Low Insertion Loss

© No Offset or Error Voltages Generated

. by Closed Switch

¢ Purely Resistive

APPLICATIONS

Analog Switches

« Gommutators-

« Choppers

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

2N5018,2N

P-Channel

5019

JFET

PIN CHIP

CONFIGURATION TOPOGRAPHY

70-18 . 3508

ho bs

ia 3 G0x, guTl Mm ors * 9097

‘NOTE ‘SUBSTRATE

S § ORDERING INFORMATION*

WATE

Gate-Drain or Gate-Source Voltage . ve BO

Gate Current .... - 50mA TO-18 WAFER DICE.

Storage Temperature Range . -65°G to +200°C BN5O18 SNSOIsIW 2N5018/D

Operating Temperature Range ... -55°C to +150°C 
5

4 19 | 2NS019/W | 2N5019/D
“Lead Temperature (Soldering, 10 sec.) *... 300°C. | -2N5O ow oN
Power Dissipation .....--.-.-seeeeeeeee 500 mw

2 0

Derate above 26°C we verseeere sees 3 mwrc “When ordering wateridice refer te 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 v Iq =14A, Vos = 0

Tassn.. | Gate Reverse Current 2 zt na, Vas = 15 V, Vos.
~10 = Vag = 12 V@N5018)

I Drain Cutoff Gi - ee

Diotf rain Cutoff Gurrent [Ta= 150°C =10 =10 | aA Vos = — 5 Vi ag =7,V(2N5019)
~ ° -2 -2] nA

Ingo Drain Reverse Current Vpg = - 18 Vig =0
[t~ = 150°C -3 -3| yA

Vasiott) | Gate-Source Cutoff Voltage 10 s| ¥ 18 Vip = — 1 4A

Ipss Saturation Drain: Current =10 =5 mA BOY, Vas =0.

“Npsion) | Drain-Source ON Voltage =05 -o5 | ¥ ema eNsotoy

1D Static Drain-Source ON 6 150} 2 | 1mAY ° °
=-1m =

Sion) | Resistance D Wes f
Tds(on) _| Drain-Source ON Resistance 75 160 Ip =0,Vag=0 fat kHz

Cammon-Source Jnput .
Ciss . 48 45 Vps= = 15 ¥, Vag = 0

Capacitance pF f=1MHz

Common-Source Reverse oe Yps-= 0, Vgg =-12:V42N5018),
Crss 10 10 4

Transfer Capacitance . ‘ Veg =7 ¥(2N5019)

id(on) ‘Tuif-ON Delay Time 15 8 Yop = -8V,¥aston)=9

ty Rise Time 20 75 : .

{ ns Vastotf) !Dion) RL.
tajoth Tur-Off Delay Time 5 25 2N5O18 72V -6mA S102
tt Fall Time 30 7100 _ 2N5019 WN =3 mA 18K

ve :
te INPUT PULSE SAMPLING SCOPE

4 ue RISE TIME < Tns ‘RISE TIME 0.4 nis

am FALL TIME < 11s INPUT RESISTANGE 10 MONOTE 4: Due to-symmetrical geometry “TM at
these units may be operated ata

with source and drain leads

interchanged. * t
¢ ‘SAMPLING.

‘SLOPE
gin REPLETION RATE 1 MHz

PULSE WIDTH 100 ns INPUT CAPACITANCE 1.5 pF



(= 2N5114-2N5116 JAN
(INTERSIL " JTX P-Channel JFET

. : : PIN

FEATURES CONFIGURATION

© Low ON Resistance :
el <500 pA TO-18

Dioff, 2 ‘
© Switches directly from T“L Logic

GENERAL DESCRIPTION

Ideal for inverting switching or “Virtual Gnd” switching

into inverting input of Op. Amp. No driver is required and pec &

+10 VAC signals can be handled using only +5V logic (T2E
or CMOS). CHIP

. : TOPOGRAPHY

7 8508 ~
ABSOLUTE MAXIMUM RATINGS = a
(Ta = 26°C unless otherwise noted) 5S, 007

Gate-Drain or Gate-Source Voltage. vee 80V . 4

Gate Current - 50 mA 9037 | .0095
Storage Temperature Range . “68°C to +200°C. ‘aor? * “007s Tr
Operating Temperature Range ... ~55°C to +150°C

Lead Temperature :Soldering, 10 sec.) ... +900°C NOTE: SUBSTRATE IS GATE

Power Dissipation . 500 mw

Derate above 26°C . 3 mwec ORDERING INFORMATION*

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 8-23.

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5714 2N5115° 2N5116
PARAMETER Rie Ta DT a | UNIT TEST CONDITIONS

BVGSS | Gate Source Breakdown Voltage 30 30 30 V_ fig =1 HA) Vps=0 4
Eu 500 300_| pA

if = =
IGSSR Gate Reverse Current (a= ee 10 TO TO ZA VGs=20V, Vpg=0

1 Drain Cutoff C - =e = 30 PA ng = -18Y, v Nts > 5 v
Dioft) rain Cutoff Current — a8 =a 0 a DS ViGg= =

[T= 180% a 2N5116= SV
Vp Gate-Source Pinch-Off Voltage 3 | i [3 6 [i 4 V_| vos=-18V,1p= 1 nA

- 2NSTI4 = -18V

loss Pees Gurrent st Zero Gate Volzeae | aq | 99 | 18 | -€0 ) -5 | -28 | ma | Vas=0.vps = 2NBI15=-15V
2NS118 = -15 V '

Vassr | Forward GeteSource Voltage | “1 “a -1 “| Ig=-1maA,Vps=0
ZNET14 = -15 mA

Voston) | Orain-Source ON Voitage “1.3 0.8 ~0.8 vo] Ves=0,tp = 2N5115 = - 7 mA

2N5116 = - 3 mA

TDSlon)_| Stati Drain Souree ON Resistance 7 T00_f 750 Veg=0,Ipe-1 mA

Small Signal Drain-Source ON 75 100 a) 7 .
Fas(on) | Resistance Tan TX only 75 100 175 Vos=0.1p=0,f= 1 kHe

Tommon-Soures input 2 25 3
Ler Be = =

iss Capacitance [lan TX only 25 25 27 Vos ==15 V, Vass 0,f= 1 MH2
Common-Source Reverse 2N5114 = 12 V

Crss Transfer Capacitance 7 7 7 | pF | 'Vpg=0,Va@s = 2NS1I5= 7
fet Mus 2NE116= BV

Note 1, Pulse test; duration = 2 ms. 
.
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INTERSIL2N5114-16, JAN JTX

SWITCHING CHARACTERISTICS(25°C unless otherwise noted)

JAN TX JAN TX JAN TX
PARAMETER 2Nsit4 | 2N5115 | 2NS116 | anstta | ansstis | onsite | UNIT

MAX MAX MAX MAX MAX MAX
tq 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 60 (not JAN TX specified)

TEST CONDITIONS wm f out

2N5114 | 2N5115- | 2N5176 Yn me Yn :
Vop ~tov | ~6v ~6V een rane
Vea 20V 12V av Vos (ON) = sa

AL 4300 | gion | 2ke saypune

Ag yon | 2202 | 3900 nov 10% = Score

'pgony | = 15ma| -7mA_| —3mA mall se nucosne.
VIN ~tev | -7V -8v' oureut INPUT Gaewcrtaneereek _L 1

Vp v5'tDs (ON). Vp ¥s Inss. Vp YS Ots

100 100 100 _
90. a0 po ATF80 80 30 i
70 70 70 780 80 680 T
50 50 50 f

40 40 46 7

30 30 ca 30

Ey AN = ‘os = 20 = E vos = ay
Pa Vps = 0.1 = Veg = 0 * Ves =

zo Vgg = 0 20 (euls09} 20 (pulsed)

19 10 10
8 9 a9
os 28 og
a7 07 or
ae 08 08

s L 05 05

0 30 yaa 300 7000 1 3 0 30 100 0003000 —=«10,000 +—«g0.000 000
4

*Dscony (ohms) toss (mA) Hs 0)
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FEATURES

¢ High Gain at Low Current

Low Output Capacitance

® Good hg Match

® Tight Vee Tracking

INTERSIL 2N5117-2N5119
Dielectrically Isolated
Dual PNP Transistor

© Dielectrically Isolated Matched Palrs for :

Differential Amplifiers.

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

Collector-Base or Collector-Emitter Voltage (Note 1) 45V

Emitter-Base Voltage (Notes 1 and 2)

Collector-Collector Voltage ..

Collector Current (Note +}

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

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

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

ONE SIDE BOTH SIDES

750 mwPower Dissipation

Derate above 25°C.

« 400 mw

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

23mWw/rc 4.3 mW/?C

PIN

CONFIGURATION

TO-78

CHIP
TOPOGRAPHY

9310

0350

Ey

4501 &

210

0250

‘a

EMT Ea,
AASE

NC towtecton
0038 | 9034

0046* "0043
TYP. 2 PLACES

o— EMITTER 0029 , 2
£8 038

TYP. 2 PLACES.

“BASE 0030 , 0030
0046* 0040
TYP. 2 PLACES.

ORDERING INFORMATION*

82 | Ce

©,
BO

on2e
* 9039

. TO:78 WAFER DICE

2N5117_ | 2N5%17/W_| 2N5117/D.

2N5118 | 2N5118/W_ | 2N5118/D

2N5119 | 2N51179/W | 2N5179/D

“When ordering waferidice refer to Appendix B-23

2N5117 .

PARAMETER 2N5118 ansrie UNIT TEST CONDITIONS
: MIN | MAX | MIN | MAX

too _| 300 | 50 I= 104A, VoR=5.0V

hRE DC Current Gain 1007 50 Ig = 800 WA, VoE=5.0V

: [Ta=-s5°c | 30 20 Ig = 10 HA, VcE S50

1eg0 Collector Cutoff Current O1 01 aa | IE=0,V¢g=30V

» [ta = 150°C O41 Ot HA,
‘Ego Emitter. Cutoff Current oA a1 nA lo=0, Veg =5.0V

to1—ce Colleetor-Collector Leakage 8.0 50 pa | Voc = 100V

GBw Gurrent Gain Bandwith Product 700 100 MHz OO UA. VoE= IOV

Cob Output Capacitance 08 08 le=0, Veg =5.0V

Cre Emitter Transition Capacitance 7.0 1.0 oF | ig=0/Veg=05V

Gg1-03 Collector-Collector Capacitance og 0.8 Vec=0

VcEOlsust) | Collector-Emitter Sustaining Voltage | 45 45 V_| ig = 10 mA, ig #0

° , ¥ Ig= 10uA,Voz =5.0V [f=1KHez,Rg = 10 KN
NF Narrow Band Noise Figure 4.0 4.0 BL eye a00 ue

BVcBO Collector Base Breakdown Voltage 45 45 V | tg = 10K le=0

BVEBO Emitter Base Breakdown Voltage 70 7.0 V_ | le=10eA,I¢=0

MATCHING CHARACTERISTICS (25°C unless otherwise noted) . .

2NS117 |_2N8118 | _2N5119
PARAMETER TA MAO Ri | ae TM Ta] UNIT TEST CONDITIONS

hee.Jh DE Current Gain Ratio a9 | 1.0 Ic = 10 HA to 500 pA, VoE= 8 V

FE DRED (Note 3} 085/10 [08 | 10 ic=10RA, Vop=5.0V
Base-Emitter Voltage 3.0 mV | Ig = 10 gAto 500 uA, Voe = 5 V

Vee)-Veez Differential 50 50
IBy-lBp Base Current Differential 10.0 18 a0 [nA

| Base Voltage Differential 2 . - 788°C to 4108"AlVBE VBE ayAr| Change uith Temperature 3.0 5.0 10 | uVPC] Ig = 10 HA, Veg =5.0V Ta = 88°C to +128°C

Base-Current Differential ‘0 _es® 5SMB “1B 2Yar Change with Temperature 03 05 1.0 | nave Ta = 85°C to +128°C

1. Por transistor.

2. The ravarse base-to-emitter voltage must never exceed 7.0 volts and the reverse buse-to-emitter current must never exceed 10 uA.
3. Lower of two hg readings is defined as hee.
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INTERSIL

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

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

Gate Current (Note 1) ...---. essere eee eee seees 50 MA

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

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

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

ONE SIDE BOTH SIDE

Power'Dissipation ...........545 250mW... 500 mW

Derate above 25°C ....... 26mWwerC., 4.3mWw/°C

2N5196-2N5199

Dual Monolithic

N-Channel JFET

PIN CHIP

CONFIGURATION TOPOGRAPHY

TO-18 6037

02

[9

on

a a7

Di—>

5,24 Gt
6 yt ALL BOND PADS'ARE 4x4 MIL,

ORDERING INFORMATION*

TO-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 8-23.

PARAMETER Min |. max | UNIT TEST CONDITIONS

T =25 BA 7 7
Igssr Gate Reverse Current eRe = na Vg = -30 V, Vps=0

BVGss. Gate-Source Breskdown Voltage. ~80 Ig = -1KA, Vo
Vastof] Gate-Source Cutoff Voltage 0.7. =4 v Vps = 20V, Ip = 1nA

Vas Gate-Soures Voltage 0.2 | -38

; =15 pA VG= 20V, Ip = 200nA
IG Gate Operating Current Ser = nm

Ipss Saturation Drain Current (Note 2) a7 2 mA Vos = 20V, Vgg=0

Sis Common-Source Forward Transconductance tooo | 4000 Vos = 20 V, Vos +0

ais Common-Source Forward Transconductance 7o0_|_1600 , Vog=20V.ID=200HA | sy ia,
dos Common-Source Output Conductance 50 | “TM"° | vpg=20V, Veg =9
Sos Common-Source Output Conductance 4 VbG = 20 V, 1p = 200 HA

Ciss Common-Sourde Input Capacitance 6 oF Test mite

Cess Common-Source Reverse Transfer Capacitance 2
ee Ei ¥ = 100'H2,

NE Spot Noise Figure 08 4B Vpg= 20. Veg =0 Res 1OMa

Th Equivalent Input Noise Voltage 20 aun f=1kH2
v Hz

PARAMETER aes 25197 anes 2n6189 unit | ~ Test conpirionsARAL =
min | max | min | max | MIN | MAX | MIN | MAX

AG i i VoG = 20V, °
ligt-léal Differential Gate Current 5 5 § 5 | PA | pe r00ua | °C

Ipssv/ ipgg2: | Saturation Drain Current Ratio
o95| 1 |o9s | 1 |o9s} 1% Joss} 1 Vos * 20 ¥, Veg OV

(Note 2)

Ofs1/ Ofs2 Transconductance Ratio 
.

(Note 2} 097] 1 [097 1 jo9s | 1 Joss} 1 te TkHe

Wesi-Vasa | Differential Gate-Source Voitage 5 5 10 15 mV

Vpg=20V,| Ta= 25°C
5 10 20 40 5

- i i . 1p = 200 pA 5AlVasi-Vagol| Sate-Souree Differential Voltage wre © wa | Tp = 126°C

aT Change with Temperature 5 10 4 Ta = -58°C

(Note 3} : 0 0 | Tp = 28°C

\Go1-Sos2! Differential Output Conductance 1 1 ia 1 | amho | f= 1kHz

NOTES: 1, Per transistor.

2, Pulse test required, pulsewidth = 300 us, duty cycle < 3%.
3. Measured at endpoints Ta, and Tp.
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INTERSIL

FEATURES

* Gp, = 15 dB Minimum (Common Gate) at'450.MHz

¢ Low Noise

« Low Capacitance

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

Drain-Gate Voltage ......-.6ee cece eee eee ee ~25V

Drain-Source Voltage ~25V

Continuous Forward Gate Current 10 mA

Storage Temperature Range ... 1. 65°C to +200°C.

Operating Temperature Range . -55°C to +180°C

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

Power Dissipation. .......... . 800 mW

Derate above 25°C ... 17 mw

2N5397, 2N5398

N-Channel JFET

PIN CHIP

CONFIGURATION TOPOGRAPHY

10-72 : sot

0130 NOTE SUBSTRATE IS GATE,
] na °

f : 4 0095 4g 9042
100 F > oes * ease

en)

5 0008, o04ns

ors * 9305,

e °
e

ORDERING INFORMATION*

TO-72 WAFER DICE

2N5397 2N5397/W_| 2N6397/D

2N5398 2N5308/W | 2N5398/D

*When ordering waferidice refer to Appendix B-23.

ELECTRICAL CHARACTERISTICS (25°C uriless otherwise noted)

2N5397 2N5398
PARAMETER MIN’ T MAX [| MIN Wiax| UNIT TEST CONDITIONS

F = nA -

IGssr__ | Gate Reverse Current CEI = = GR] Ves7-18¥, Vos =0 nee

BVass | Gate-Source Breakdown Voltage "325 =25 Vv Vog=0,Ig=-1HA
VGSioff} | Gate-Source Cutoff Voltage =10 | -60 | -10] -60 Vps=l0V,Ip=1nA

'Dss Saturation Drain Current (Note 1) 10 30 5 40_[ mA |. Vpg=10V, Vpg =O

Vesif) Gate-Source Forward Voltage 1 1 Vv Vos =0.1g = tmA ,
Common-Source Forward 6000 | 1.0,000 Vps = 10V, Ip = 10 mA

Ss Transeonductance (Note 1) S500 | TOOT) iho | VOS= OV. Vag =o fot khe
Common-Source Output 200 Vps= 10 V, Ip = 10 mA

Boss Conductance 400 Vpg=10V, Veg =0
c Common-Source Reverse Transfer 1.2 Vos = 10 Vilp = 10 mA

ts Capacitance Ta Vpg = 10 V, Vag =0 -
pF f=1 MHz

Cj Common-Source Input Capacitance 5.0 Vog= 10V, Ip = 10 mA
igs pur Capi ay Vps= 10 V, Vqg=0

; Common-Source input 2000 VpG=10V, Ip = 10 mA

iss Conductance ; SOUT |_Vog= WV, Vas=0
Common-Source Output 400 VbG = 10 V, Ip=10 mA

Boss Conductance B00] #TM"° | Vg = 10 V, Vas=0
Common-Source Forward 5500 | 9000 VpG=10V,ip=10mA | f= 450 MHz

Ofs Transconductance {Note 1) $000 | 10,000 Vpg = 10 V, Vas=0
Ges Gomman-Souree Power Gain 16

neutralized)

NE Common-Source, Spot Noise a8 YDG = 10 V, Ip = 10 ma
: ‘ 35

Figure (neutralized)

Note 1: Pulse test duration = 2ms
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INTERSIL 2N5432-2N5434
N-Channel JFET

FEATURES PIN CHIP

* Low rgs(on) CONFIGURATION TOPOGRAPHY

* Excellent Switching TO-52 5078
¢ Low Cutoff Current

0096 0036

onze * ooze

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

Gate-Source Voltage .. sere 725V

Gate-Drain Voltage . peeeeens “BV NOTE ;
Gate Current teceveseees 1OOMA sanseare ons
Drain Current . vices. 400 mA .
Storage Temperature Range . -65°G to +200°C.
Operating Temperature Range . 55°C to +150°C ee 8 om. Gos
Lead Temperature (Soldering, 10 sec.) ........ +800°C 57 oes * onze
Power Dissipation ....... seteces. 300 mW

Derate above 25°C. sevens 23 mMW/E

ORDERING INFORMATION*

TO-52 WAFER DICE

2N5432_ | 2N5432/W_|_2N5432/D

2N5433 | 2N5433/W_| 2N5433/D

2N5434 | 2N5434/W | 2N5434/D

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

ELECTRICAL CHARACTERISTICS (25°C uniess otherwise noted)

N52 2N5033 25434
RAMETER . ONDITIPal MIN | MAX [MIN | Max | MIN | Max | UNIT TEST CONDITIONS

~260 =200 ~200 [pA 7 7IGsgr_| Gow Revere Curent re aEg =e =208 Te] Yes=~18V, Vos=0

BVgss | Gate Source Breakdown Voltage =25 ~25 =35 V_[We=-1#A, Vos =0
, 200 260 200_[_ pA ~ ~IDiotf) | Drain Cutott Current paz} +28 oo ot PA vos= 8, vas=~10¥

VGSiot) | Gate Source Cutoif Voltage “7-0 | 3, > 1 | 4] Vv] vps- $V ip=anA
Saturation Drain Current 7 7 ;loss (Note 1} \ 150 100 20 mA | Voss 15V, Veg=0

TDS(on) | Static Drain-Source ON Resistance 2 5 7 10 | ohm come
VpSton)_| Drain-Source ON Voltage 50. 0 700 | mv _]| VGs=0!o= 10ma
Tdston) | Drain-Scurce ON Resistance 5 7 70_| ohm | Vas= 01D =O Ta 1 Kee
Tiss Common-Souree Input Canadians 0 30 30
Crs Common-Souree Reverse Transfer 15 15 is | PF | Vos*0,V@s=-10v f=1 Mie

Capacitance

tg “Turn-ON Delay Time a z 4 Vop=t5V,
tr Rise Time 1 1 1 ns VGSton} *toff Turn OFF Delay Time : é @ 3] ' | vesiors) = -12 Vv, '
FI Fall Time 30 30 30 Ipton} = 10 mA

NOTE: 1. Pulge test required, pulsewidth 200 ys, duty cycle < 3%,

Voo

Y¥DO-Vosion)

. RL TOION) .
>

vin Vour INPUT PULSE SAMPLING SCOPE suse. taNseg2)

RISE TIME 0,25 ns RISE TIME 0,4 ns ‘R= 1438 (2N5433}
RG s FALL TIME 6.75, INPUT RESISTANCE 20M 1402 (2NS434)
50 PULSE WIOTH 200 ns INPUT CAPACITANCE 1.5 pF

PULSE RATE 550 pps
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- @INTERSIL

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) ...

Gate Current (Note 1)

Storage Temperature Range

Operating Temperature Range .

+» “SOV

. 50 mA

-66°C to +200°C

-55°S to +150°C

Lead Temperature (Soldering, 10 sec.) .....0.. +3Q0°C

ONE SIDE BOTH SIDES

Power Dissipation 250 mW 500 mw

Derate above.25°C. -29mWweS .. 43 mWw/re

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)

2N5452-2N5454
‘Dual Monolithic

N-Channel JFET

PIN CHIP

CONFIGURATION TOPOGRAPHY

to-n1 6037 .

j*——-023 -—-.

sie

5, 2 @, i)
> &

" ALL BOND PADSARE 4x4 MIL.

ORDERING INFORMATION*

:TO-71 WAFER DICE

2N5452 | 2NS5452/W_ | 2N5452/D

2N5453_ | 2NS453/W_| 2N5453/D.

2N5454 | 2N5454/W | 2N5454/D

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

. 2N5452 2N5453 2neasa |
PARAMETER = «/. Sa Se a TEST CONDITIONS

=100 =100 | ~i00_[ pA . Z
I@ssr Gate Reverse Currenteesragre]_ 300 =i] —200 tna} VGS=~90V, Vog= 0

Gaté-Source Breakdown :
Vass Voltage -80 -50 Vos =0,1G=-1 HA

VGstoth) Gate-Source Cutaff Voltage a as =45 =45_| v [Vos=20V,ip= 108
Ves Gate-Source Voltage “Oz | =a Es ES DS=20V, 1p = SOLA

Vosity Gate-Source Forward Voltage o 2 Z Vps=0,1g= 1mA

Tpss Saturation Drain Current os] s0) os | $0, oS | 50 | mA | Vos? 20V, Vas=0

Gommen-Source Forward 70067 }"3006 | T6007 | “3600 T6007] “3000 T= 1 kHz

Sts Transconductance 1000 1000 7000 Vog=20V,vgg20 [f= 100 MHzumho | YS Gs

Common-Source Output EK 30 30 f= 1 kbe

S05 Conductance i) 10 TO Vag = 80 Vip = a00 nA
Ces Common Sour Trput 40 40 40

rs ‘Common-Source Reverse a2 12 12 F Wos=20V.Vos=0 | 1 MHz
88 Transfer Capacitance : : 21°?

Sago Drain-Gate Capacitance 13. “Ts 15 Vbe= 10V,ig=0

=. Equivalent Short Circuit a‘ av, 7 7 7
th Input Noise Veltage 20 20} 20 | Fe | Voss 20, Vas-0. | f= tkH2

Common-Source Spot 5 Vos = 20V, Vas=0 7
NE . . eo | = 100 H:Noise ‘Figure O8 o8 06 | 48 | pe=10.Mo F100 Hz
Ipssi/lpss2 Drain Saturation Current Retio | 0.98 | 10 | 095| 10 | 085 | 10 Vpg=20.V, Vgs=0

Differential Gate-Source
Ma : 7Ivgsi-Vésal Voltage 5.0 | 10.0: 180 | mv

Gate-Source Voltage " 2
D4 08 2.0 T= 26°C to =85°CAlvast- bora , /

Vas1-Vesal Bifereria! Ghange with DS 70 25 Vpg 7-20 Vp-p = 200 pa.| T= 25°C to H1a5°C

9fs1/9ts2 Transconductance Ratio os7 | 10 [oa | 10 | 09s | 10

Igos1-gos2l Carer SUPER 0.28 0.28 0.26 | umbos f= 1 kHz

NOTE: 1. Per transistor.
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ABSOLUTE MAXIMUM RATINGS

{Ta = 25°C unless otherwise noted)

Drain-Gate Voltage .. 25V

Drain-Source Voltage .. 26V

Continuous Forward Gate Current 10 mA

“65°C to +200°C
©. -B5°C-to +150°C

Storage Temperature Range ...

Operating Temperature Range .

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

Power Dissipation . 300 mw

Derate above 26°C .. 17 mw

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5457-2N5459

N-Channel JFET

PIN

CONFIGURATION

TO-92

os G

CHIP TOPOGRAPHY
S010°

pt)

i

iy
ct

si,

0259028 4

035 * aoa ~~

9046

, ws

ou

7 ts

“DICE WiITH'4 MIL, BONDING PADS

AVAILABLE. CONSULT FACTORY

NOTE SUBSTRATE

AS GATE

FOR DETAILS.

ORDERING INFORMATION*

TO-82 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 Vv

-1.0
igss Gate Reverse-Current 05 =200 nA

2N5457 | -0.5 -8.0

VGSloff} | Gate-Sotirce Cutoff Valtage 2N5458 | -1.0 ~7.0 v Vos=15V, Ip = 10 nA

: 2N5459 | -210 -8.0

2N5457 2.5 Vps= 15 V, ip = 100 pA

VGs Gate-Source Voltage 2N5458 3.5 Vv Vps=18V,1 00 LA

2N5489 45. Vos= 15 V, p= 400 uA

A 2N5467 1.0 3.0 5.0

Ipss Zero, Gate Voltage Drain 2n54581 2.0 | 60 | 9.0 mA Vps= 18 V, V@g=0
2N5459 |_ 4.0 9.0 16

2N5457 | 1000_| 3000 | 5000

lyf! Forward Transfer Admittance [2N5458 | 1500 | 4000 _| 5500 Emho Vps'= 15 V, Vgg = 0, f=1 kHz

2N5459 | 2000 | 4500 | 6000

lYos! Output Admittance 10 50 pmho. Vps= 15 V, Veg 20, f=1 kHz

Cisg Input Capacitance 45 7,0 pF VD: 5V,VG

Crs Reverse Transfer Capacitance 15 3.0 pF Vps= 158 V, Vgg 20,f=1 MHz

NF Noise Figure 30 | oB wes Ted Yost0. Ag = 1 MH

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



INTERSIL 2N5460-2N5465
P-Channel JFET

PIN

CONFIGURATION
TO-92

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

Drain-Gate or Source-Gate Voltage

2N5460 - 2N5462 .. ae +e 40V . .

2N5463 - 2NS465 ». 60V soe

Gate Current . bees . Dok cHIP

Storage Temperature Range . -65°C to +:

Operating Temperature Range -55°C to +150°C TOPOGRAPHY
Lead Temperature (Soldeting, 10 sec.) +300°C gts * S038 5503
Power Dissipation . 810 mW

Derate above 25°C 2.8 mw

ie ea!
0140. | NOTE: su@stRATE

(SGATE

ORDERING INFORMATION*

10-92 | WAFER DICE

‘ 2N5460_| 2N5460/W_| 2N5460/D

2N5461 | 2N5461/W_| 2N5461/D

2NS5462_ | 2N5462/W | 2N5462/D

. 2N5463 | 2N5463/W_| 2N5463/D.

-: - | L2N5464 | 2N5464/W | 2N5464/D

2N5465 | 2N5465/W | 2N5465/D

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

PARAMETER MIN | TYP | MAX | UNITS TEST CONDITIONS

BVGsS Gate-Source Breakdown’ Vottage ae oer aN 2 v Ig = 10 uAde, Vos #0

2NS460, 2N5463 0.75 80

Vesiott) | Gate-Source Cutoff Voltage 2N8461, 2NB464 10 76. | Vv Vos = 15 Vide, Ip = 1,0 wAde

, _[2N5462, 2NB465 18 90

2N5460, 2N5461, 2N5462 5.0 Vps=9 | Vgg=20V

Gate Reverse Current 2NS4e3,_ 2NE464, 2NE45 50, | Vege 36
'ossr 2N54G0, 2NS451, 2NS4E2 TO } Veg = 20

Ta = 100° Cionseag, 2N5464, 2NEAGS to_|_#A Vag= 507
2NS460, 2NSd63 x10 =5i0)

ipss Zero-Gate Voltage Drain Currant [2N5461, 2N5464 =2.9 9.0] ma

2N5462, 2N5465, ~40 =16 | Yps9-15Vv

2N5460, 2N5462 05 40

Ves Gate-Source Voltage 2N5461, 2N5464 08 a5 | v i

2N5462, 2NS465 15 6.0 Ips -0.4 mA

; 2N5460, 2NS463 7000 4000

%e Forward Transadmittance 2N5461, 25464 1500 5000_| umho |

2N5462, 2N5465 2000 000 = - ‘

S55 Output Admittance 75 [pare |. yDS= ORY | Fe Lo kHe
GS = OV

Cigs Input Capacitance 5,0 7 pF

Cis Reverse Transfer Capacitance 70 | 20 | pF

NF Common Source Noise Figure To | 28 | 0B

= Equivalent Short-Gircuit input nVE |

fn | ___Noise Voirage 60 15) ar ‘
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SINTERSIL

FEATURES

© Up to 400 MHz Operation

¢ Economy Packaging

© Criss < 1.0 pF

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

Drain-Gate Voltage .. 25V

Source Gate Voltage 25V

Drain Current . . 30 mA

Forward Gate Current - 10 mA

. “65°C to +200°C

. 55°C to +150°G

Storage Temperature Range ..

Operating Temperature-Ranige

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

Power Dissipation .7...... . 310 mW

Derate above 26°C . 2.8 mW/?C

ELECTRICAL CHARACTERISTICS (25°c uniess otherwise noted)

2N5484-2N5486

N-Channel JFET

PIN

CONFIGURATION

TO-92

DoS G

CHIP.

TOPOGRAPHY

03s 5000
hen

“TTT @) wy, com
sis 2 ‘bos * “Doze

ow [se rT
ib

oe

4 nate suMstHaTE
Isaare

Tos

me
7

ORDERING INFORMATION*

TO-92 WAFER DICE

2NS484_ | 2N5484/W | 2N5484/D

2N5485_| 2NS485/W_ | 2N5485/D

2NS486 | 2N5486/W | 2N5486/D

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

PARAMETER ae a eas = UNITS. TEST CONDITIONS

= = ErtessA_| Gute Reverse Curent ae ers 8 =) n& | V@g*-20V, Vps=0

BVGgg_| Gate Source Breakdown Voltage | 25 =25 “25 y Lis==tHA. Vog=0

VGSioffy | Gate Source Cutatt Voltage 03 | 30] Os | a0] 20 | 86

Toss aturation Drain Current Toso a0] | 80 | mA] Vos 18 V, Vase O Nate Th

Common-Source Forward
as Tarstontuente a000'| e000 | 35007 7000 | 4000 | s00o cote

Common-Source Output 0 30 5

Sos Conductance
Re Cammon-Source Forward 2500. f=-100 MHz

{vfs} { transconductance 3000 3600 mos F= 400 MHz
Re Common-Source Output 75 a F= 100 MHz

Yos)_| conductance 700 700 || Vpg=18V, Ves=.0 T= 400 MHz y
Re, ‘Common Source Input 100 = 100 MHz

vis! | Conductance : 7000 7000 £= 400 MH2
Common-Sourea Input

Cis Capacitance 5.0 5.0 5.0

Comimon-Source Reverse
f=Ciss Transfer Capacitance 10 10 10 | PF : MH

Cammon-Source Ourput

Goss | capacttance . 20 20 20
a5 35 25 Vpg=18 V, Veg0, Rg= Mi T=1 KAE

7 
Vos= V. Ip =1 mA, Rg =1k2 'NF Noise Figure 30 - 3 wos eo me 7 e100 sae

40 of lee Fa 40g Maz
16 25 Vos = 18 V, fp =1ma Fe 100 MHz

Gps Commen-Source Power Gain Te _| 3018 {735 . : :

° 10 | 20 | 10 | 20 Vos= 18 ¥, 1p =4 ma f= 400 MHz
NOTE: Pulse test required. Pulse width = 300ys, duty cycle < 3%.
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INTERSIL

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)...ee eine

Storage Temperature Range .

Operating Temperature Range ...

aave -40V

ss. 5OmA

-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 .... 38mW/*C .., 7.7 mW/°C

NOTE: Per transistor.
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2N5515-2N5524

Monolithic Dual

N-Channel

JFET

. PIN:

. CONFIGURATION

TO-71

al a,

* 6 oy

CHIP

TOPOGRAPHY

(2N5515-191 (2N5520-24)

6037 6019

Dy

on O22. 6 Se 038 —-|

[ S| a sp 2085 4 0080
rae 0028*s * ——— 4 ye 2 eUAcEs

B 817928 [EY 0037 0007
! We 6, .0027* 0077

ij n = Dp 0038, 0035
a . 2 0028* .0025

&. TYP:2 PLACES

ALL BOND PADS ARE 4x 4 MIL,

ORDERING INFORMATION*

30-72 | WAFER DICE

2N5515_["2N5515/W_| 2N5515/D

“2nss16 | 2NSS16/W | 2N5516/D -

2N5517_ | 2N5517/W_ | 2N5517/D.

2N5618 | 2N5sia/w | 2N5518/D

.2N5519_| 2NS519/W__[ 2N5519/D

2N5520

2N5521

2N5522

2NS5523

2N5524

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



2N5515 thru 2N5524 a . BINTERSIL

ELECTRICAL CHARACTERISTICS (25°C unless otherwise notedi

PARAMETER MIN MAX | UNITS TEST CONDITIONS
-250 pA _

lgssr Gate Reverse Current wee 750 nA Ves=-30 V, Vps=0

BVass Gate-Source Breakdown Voltage -40 Vv Ig =-1 HA, Vpg =0
VP Gate-Source Pinch-Of Voltage =O.7 = Vps=20V,Ip=1HA

Ipss Drain Current at Zero Gate Voltage (Note 1) 0.5 75 mA

ais Common-Source Forward Transconductance 4000 | 4000 :

(Note 1) umho . = 1 kHz
Goss Common-Source Output Conductance 10 Vps = 20 V, Vgg =0

Cc Common-Source Reverse Transfer 5

18s Capacitance pF f=1MHz
Ciss Common-Source (nput Capacitance 25 .

2N5515-19 30 10 Hz

= . 5 2N5520-24 15 [nVA/Hz .
en +| Equivalent Input Noise Voltage SNES15-2a ~ rT \ FETKHE

=100 pA
I Gate Current - o
S [in= 125°C =100 |__nA Vpg = 20 V, Ip = 2002
VGs Gate Source Valtage ‘ -0.2 3.8. v .

ofs Common-Source Forward Transconductance 500 |. 1000 | zmho f=1kHz

(Note 1)

Goss Cammon-Source Output Conductance 1 pmoho

MATCHING CHARACTERISTICS (25°C uniess otherwise noted) a

2N5515,20 | 2N5S16.21 2n5517,22 | 2Ne5i8,23 [| 2N6519,24

PARAMETER Tin | MAX [MIN | MAX] MIN | MAX | MIN | MAX [MIN | max | UNIT TEST CONDITIONS
1st Drain Current Ratio.at cas | 1 [oo | 1 [oss [ 1 [oss f 1 [oso] 1 Vps=20V, Vgg=0

Ipss2 Zero Gate Voltage. (Note 1). -
Differential Gata Current : = =lier ~Igat . Tae ia 10 10 10 10 nA | Vpg =20V,Ip = 200 ua

fst Transconductance Ratio oo7 | 1 [oa7 | 1 [oss [ 1 [oss] 1 [oso] 1 VG = 20 V, Ip = 200 wa

9F52 " (Note 1) | FST KHE

7 __} Differential Output VbG = 20 V, 1p = 200 nA
laosst - gosszl «| Grnaccnce 01 of o1 Ca) 01 | umbo | (PS ea

Differential Gate-S
Masi -Vas2l_| Vole 5 5 10 15 18 | mv | Vpg #20 V, tp =200 ua

a Gate-Source Voltage Differ-

avast —Vesat ential Drift (Tq = -B5°C to 5 10 20 40 80 | evel vpg = 20V, Ip = 200A
+125"C) “

Common. Mode Rejectian [ . _cMAR Ratio (Note 2) 106 | 100 90 aB \Vpp=10 to 20V,Ip = 200KA

NOTES:

1, Pulse duration of 28 ms used during test.
2, CMRR = 20 LogigAVpp/4!Vggt ~ Vgg2l. (AVpp = 10V)
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2N5638-2N5640
INTERSIL ' N-Channel JFET

FEATURES PIN CHIP
: CONFIGURATION TOPOGRAPHY

* Economy Packaging

® Fast Switching TO-92 | 5001

© Low Drain-Source ‘ON’ Resistance 90135 FULL RADIUS tom
ovrsionaw! | 8072 [hore susstnare is care

NT

ABSOLUTE MAXIMUM RATINGS ‘ oe ou

(Ta = 25°C unless otherwise specified) |
Drain-Source Voltage” . 30V KL aes 4g 0096

Drain-Gate Voltage - 30V. > sa | ore

Source-Gate Voltage . . 30V

Forward Gate Current 10 mA

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

Operating Temperature Range. 65°C to +150°G ORDERING INFORMATION*

Lead Temperature (Soldering, 10 sec. ) . +300°C
Power Dissipation .... 310 mw TO-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} '

2NS638 2N5639 2N5640.
PARAMETER Wan Pama Mn MT Ta] UNIT TEST CONDITIONS .

Vass | Gate Reverse Breakdown Voltage ~30 =30, 730 Vie = -10 pA, Vos= 0
=o =10 =T0 | nA . _

'ossR Gate Reverse Current. aa0rS =O wA_| VGs= 15, Vos=0

~ 10 nA, BV, VGg = -12 V (2NS638)
Ipfotf) | Drain Cutoff Current = Toor 10 HA 8 V (2N5639}, Vgg = ~6 V (2N5640)
1Dss. Saturation Drain Current 60 25 5.0 mA 0 V, Vigg = 0 (Note 1

, Ip = 12 mA (2N5638),

YOSton) | Drain-Source ON Voltage 08 0.8 os | v mA (2N8639}, Ip = 3 mA (2N5640}

*DSlon) _| Static Drain-Source ON Resistance EG] 86, TOO 5 mA, VGS= 0
Tds(on) | Drain-Source ON Resistance 30° 60 Too] rip=0 t= TkHe

Camman-Source Reverse Transtar PF | Wess -12¥, Vg =0 FotMie
Crss 40 40 4g

Capacitance

‘tdfon) | Tumn-On Delay Time 40 60 0 Vop= tev Tojon) = 12 mA (2NBESB)

te Rise Time 5.0 80 TO], | ¥aston =o IDfon} = 6 mA (2N5E39}

td Turn OFF Delay Time 30 10 18] TM | vosiott=-19¥ IDfonl= 3 mA (2N5640)
tH Fall Time i) 26 30 Rg = 500

NOTE: 1. Pulse test; PW < 300us, duty cycle < 3.0%.

Yoo
AL ‘ao roster +80) =10NDE OWE

INPUT TO 50 OHM SCOPE 8

{SCOPE A} {0% Yesioni
90% — neem VGsiofft POLSE 001 uF

ot tons GENERATOR oon
whet rq

tatotti fot ¥a0%, te

oureur “om 10K
(SCOPE 8)

{—____._5 70 500M scoPE A

score

TEKTRONIX 567A

OR EQUIVALENT
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INTERSIL

FEATURES
* Tight Tracking

© Good Matching

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise specified)

Gate-Drain or Gate-Source

voltage (Note 1} ....

Gate Current (Note 1)

Storage Temperature Range .

Operating Temperature Range .

seve “40

- 65°C to +200°C

. 55°C to +150°C

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

rn ONE SIDE BOTH SIDES
Power Dissipation + 367 mw 500 mw

+ 3mwrc 4mwrcDerate above 25°C .

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) ‘

2N5902-2N5909

Monolithic Dual

N-Channel JFET

CHIP

TOPOGRAPHY

6018

GATES ARE

ISOLATED FROM

SUBSTRATE

PIN

CONFIGURATION

TO-99

pw —~ 0745 ae)
a1

bce

SG
oneis ara

FULL R:

Dg] a,

s

Po

Dt

ORDERING INFORMATION*

waren | pice || 10.99] WAFER

2N5902/W| 2N5902/0| |2NS906| 2NS9O6/W|

2N5903/Ww| 2N5903/0| [2N6907|2N5907/W

2N5904/w| 2N5904/D] (2N5908] 2NS9OB/W

2N5905/W] 2N5905/D} [ansade| 2NE905/W

TO-99

2N5902

|2N5903;

2N5904,

2N5905;

DICE

2N5906/D;

2N5907/D!

2N5908/D)

2N5900/D)

*When ordering waferidice refer to Appendix 8-23.

2N5902-5 2N5o065
PARAMETER MIN [MAX TRIN | mac] UNIT TEST CONDITIONS

{GSS ) Gate Reverse Current = =2_j. PA Veg ~20 V, Vpg=9[ta= 125°C ~10 -5 nA, :
Bvgss | Gate-Source Breakdown Voltage ~40 40 Ig = THA, Vpg=0.
Vasiaff] | Gate Source Cutotf Voltage. =06 [4s | 06 [45 | Vv [Vos=10V,Ip=inA
Vas Gate Source Voltage =4 4

3 -1 pA. . .Ig Gate Operating Current aR = BR] Vie = 10.V, Ip = 3008

Tos__| Saturation Drain Current 30 | 600°) 30 | 500 | uA

Comman-Source Forward

Sts Transconductance 70} 260 70 | 350 ho fe ke
os Common-Source Output Conductance A ee cel Vos =10.V, Vag =0
Ciss Common-Souree Input Capacitance 3 S| oe t=1Mve
C ‘Common-Source Reverse Transfer 15 15

rss Capacitance : ‘
Common-Souree Forward

fs Trafisconduetance So | 180 | 50 | 150 mho | Vg = 10V.Ip= 30a
G05 Commen-Source Output Conductance 1 ea dG eee cetane
= Equivalent Short Cirouit Input 02 o |

Noise Votuse Vee vos=10v.Ves20 bee
NE Spot Noise Figure 3 1 [| a Aig = 10 Mea

2N5902-6 | 2N5O03-7 N5GO48 ] _aNeg05-9
PARAMETER Min, Max [MIN MAX {tin max | MIN amex | UNIT] TEST CONDITIONS

lent “ates eh 20 20 20 20 | og 2N5902.5
G1-le21 Differential Gate Current 52 22 32 32 NEUES

Ipssi son Drain Curran Pett
— Saturation Drain Current Ratio |0.95 1 [098 1 |o95 1 |o95 1
logs2

et Trensconductance Ratio boa? 1 |os7 1 /|098 1 {ass 1
IWGsi-Vesal_| Differential Gate-Source Voltage 5 é ie TS | mv

Gate-Source Voltage Differential 5 io 20 40

SIBSINGSAI| Orit (Measured at enc points uvFC
Ta and Tp) 5 10 20 40

Tost-80s21 Differential Output Conductance on 02 62 02 | umho

NOTE 1: Per transistor.
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2N5911, 2N5912
(ININERSIL IT59144, IT5912

Monolithic Dual
FEATURES N-Channel JFET
¢ Tight Tracking

¢ Low Insertion Loss

® Good Matching PIN ~ CHIP

CONFIGURATION TOPOGRAPHY

T0-98 TO-71 wz 022

oe 0037.00]?

ABSOLUTE MAXIMUM RATINGS es{Ta = 25°C unless otherwise noted) ‘ a Lp, 9037 , 0097
Gate-Drain or Gate Source Voitage ... a. “BBV > or erences!
Gate Current ...........0005 ~ 50 mA 7 =) 0037:, 0037

Storage Temperature Rarige . ~65°C to +200°C io0aT OTe,
Operating Temperature Range . . 55°C to +150°C

Lead Temperature (Soldering, 10 sec. ) peveeeee +300°C
To-71 ” To-99 sel] Pail Se a

o

5, :
ONE SIDE BOTH SIDES ONE SIDE BOTH SIDES

Power Dissipation 300 mW 500 mW 300 mW 500 mW

17 29 3.0 4.0

Derate above 25°C mw/G mwWwrc mwWwPC mwW/?c ORDERING INFORMATION*

TO-71. TO-89 WAFER DICE

175911 2N5911 2N59117W 2N5911/0
T5912 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

c =) _| PA 1 veg =-15V, Vos~Igssr Gate Reverse Current Chee, =250 nA Gs=- 1» Vps=90

BVGss Gate Reverse Breakdown Voltage -25 Ig =-1 BA, Vps =O

VGS(off) | Gate-Source Cutoff Voltage -1 5 v Vps=10V,Ip=i1nA

VGS Gate-Source Voltage 0.3 -4

- +100 pA VpG=10V,Ip=5mA
Ig Gate Opérating Current [ota = 1356 =100 nA

Saturation Drain Current (Pulsewidth 300s, 5 . _
Ipss duty cycle < 3%) 7 40 mA | Vos=10V,Vgs=0V

Sts Comman-Source Forward Transconductance 5000 | 10,000 f=1kHz

Ofs Common-Source Forward Transconductance 5000 | 10,000 mho 00 MHz

dos Common-Source Output Conductance 100 | kHz
Joss Common-Source Output Conductance 150 #= 100 MHz

Ciss Common-Source Input Capacitance 5 “oF VpG=10V,Ip=5mA f=1MHez

Crss Common-Source Reverse Transfer Capacitance 1.2 p
- a a . nv ~
en Equivalerit Short Circuit Input Noise Voltage 20 Taz #=10 kHz

tem Ei f= 10 kHz
NF Spot Noise Figure : 1 dB Rg = 100KQ

IT, 2N5911 | iT, 2N5912
PARAMETER MIN] MAX| MIN TMAX UNIT TEST CONDITIONS

lig1-Igal Differential Gate Current 20 20 | mA | VoG=10V,Ip=5mA_ | 125°C

loss1 . , Vps= 10 V, Vag =0
Ipss2 Saturation Drain Current Ratio 0.95; 1. |0.95 1 (Pulsewidth 300 ps, duty cycle< 3%)

Gs1-VGs2|_| Differential Gate-Source Voltage 10 15 mV

i. + . Ta= 25°C
al¥as1-Vaga! Gate-Source Voltage Differential 20 40 : Tae 125°C

SSE os’ | Drift (Measured at end paints, BVPC _
AT T d TB) 20 40 Vpg=10V,Ip=5 mA Ta=-55°C

Aand 1B Tp=25°C

Sfs1 j . ;
He Transconductance Ratio 0.95 1 | 0.95 1 f= 1 kHz

Fs
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[INWERSIL

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 .. +50V

Gate Current (Note 1) .... . 50 mA

, 65°C to. +200°C.

-55°C to +150°C.

Storage Temperature Range

Operating Temperature Range

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

ONE SIDE BOTH SIDES
Power Dissipation ......... 250mW ... = 500 mW

7.7 mwDerate above 25°C’... 3.8 mw/G ..

2N6483-2N6485
Monolithic Low Noise Dual

«Channel JFET

PIN CHIP
CONFIGURATION TOPOGRAPHY

TO-71 6019

oy Se

sed Be
8. Oy

ORDERING INFORMATION*

TO-71 WAFER DICE

2N6483_| 2NG483/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 vA | Vgg > -30V. Vpg - 0,Iggg | Gate Reverse Current = — = Ss os

| a= 180°

BVgss | Gate Source Breakdown Voltage 50- 7) gs THA, Vpg = 0
7 

v

Vp Gote Source Pinch Gf! Vohage 07 | 40 Vog: 20ViIp * tna

toss Drain Current at Zero Gate Voltage (Note 2) os | 78 ma | Vpg = 20.V, Veg #0

Ns Common Souree Ferward Transcondustance, tooo | 4090

2 mh } Ving+ 20V, Vgg+ 0, f © T KHz
Goss Common Source Output Conductance 10.

Cis Comman-Source Input Capacitance 20

~ PE | Ving 720 ¥. Veg= 0,1 = 1 MHzCoss Common Source'Reverse Transter Capacitance 25

Wl Vl =Ig ‘Gate Current ma PA] Yap © 20¥, tp = 200A,
Ta = 150°C nA

Vas Gate-Source Voltage a2 38 v Vog7 20V, Ip + 20040 .

Us Common Source Forward Transconductance 500 | 1560 Vpg:? 20. tp + 2008, t= 1KHe

umn. ~
Yes Common Source Output Conductance 1 Vog = 20, ip = 200uA

z j 10 Vpg © 20-V, Ip = 200 nA, f - 10Ha Equivalent input Noise Voltage : Ddiid ikiece ASE

NOTES: 1. Per transistor.

2. Pulse test required; pulse width = 2 ms. 1-52



2N6483- 2N6485

MATCHING CHARACTERISTICS(@ 25°C unless otherwise noted)

SINTERSIL

PARAMETER 2N6483 2neas4 2648s
SYMBOL t MIN. | MAX. | MIN. ] MAX. | Min, | Max. | UNIT CONDITIONS

1 ; ; 
Vpg = 20V, Vag = 0pssi Drain Current Ratio at Zero ps = 20V, VagTpss2 Gate Voltage 996) 1 | 098 | 1 | 098 (Note 2)

ligi= Iga! [Differential Gate Current 10 10 10 | aa |¥pg=20¥. 1p = 200n8

Ta =+125°C

Sts1 . Vag = 20V. Ip = 200 nA,ie Transconductance Ratio o97.| 4 os? | 1 | 09s 1ot KHe (Note 2)
oan 

Vg = 20 V, Ip = 200 uA
Différential Output DG = 20 V. Ip = 200 uA,S051 - 9952| Conductance o4 on Ot | xmho Tet Khe

Differential Gate Source is 4 . .iVgst-Yese! [yore 5 10 18°] mV |¥pg=20V, tp = 200K

AlVggi - Vega! [Gate-Source Voltage Differen« :—S848 | tat Drie 5 10 28 | aVPC |Vpg = 20 Vip = 200A
Ta = -SB°C to 128°C

_ 

Vpp = 10t0'20¥,
Common Mode Rejection i) ov,CMRR Ratio 100 100 90 OB Tig = 200 nA (Note 3)

NOTES: 1. These ratings are limiting values above which the serviceabilit
2, Pulse duration of 2 ms used during test.

3. MRR= 20109) 94V yp /AiVegy - Vasa! {Von = 10 V}, not included ih JEDEC registration

TYPICAL OPERATING CHARACTERISTICS

2) vs. FREQUENCY

TTT
Terk

p= 200 KA,

GATE CURRENT vs. Vog

10% 100K

Srequeriey’ {Hel

100

bed 7eb f

— = E

20 25 30

Vpa I

1-53

fa(AVA,Hel

SiggCes(OF)

100

1%

'y of any individual semiconductor device may be impaired,

in vs. FREQUENCY

| [[

Ct
Vpg "20"

&,

T

|

|
1

100 10K 100K

frequasicy {Hz}

TYPICAL CAPACITANCE vs. Vos

rs

~ tT} 4 isa *]

Ip = 2002+

1?

el Sa T|

ia

[ I
O 2 4 6 & 10 42 44 16 18 20 22 24 26 28 30

Vps (¥)



INTERSIL
FEATURES

» Ultra Low Noise

High CMRR

Low Offset

Tight Tracking

*

.

.

ABSOLUTE. MAXIMUM RATINGS
(Ta = 28°C unless otherwise noted)

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

‘Gate-Gate Voltage ... +50V

Gate Current (Note 1) vee. SOMA

sees “65°C to +200°C

+ 55°C to +150°C

Storage Temperature Range ..

‘Operating Temperature Range

Lead Temperature (Soldering, 10 sec.} s. $300°G

ONE'SIDE BOTH SIDES

Power Dissipation ... 250 mW 500 mW

Derate above 25°C....3.8 mW/*C..... 7.7 mweG

IMF6485

Monolithic Low Noise Dual

N-Channel JFET
GENERAL DESCRIPTION

This N-Channel Junction FET is characterized for ultra

low noise applications requiring tightly. controlled and speci-

fied noise parameters at 10 Hz and 1000 Hz. Tight match-

ing specifications make this device ideal as. the input

stage. for tow frequency differential instrumentation am-

plifiers.

PIN CHIP

CONFIGURATION TOPOGRAPHY

TO-71 6019

oy

¢ — 99 me

aos | ell, Seer* Soar

8 TYP 2PLACES,

Da

& oy ° Dy bd

7 ORDERING INFORMATION*

WAFER

IMF6485/W

DICE

IMF6485/D |

T0741

Limreass

“When ordering waferidice refer to Appendix B-23.

ELECTRICAL CHARACTERISTICS (25°C uniess otherwise noted)

SYMBOL PARAMETER min. | MAX. UNIT TEST CONDITIONS

-200 A | Vgg = -30-V,Vyg = 0,less Gate Reverse Current ——! am _ Gs ds
Ta = 150°C : n

BVgsg | Gate-Source Breakdown Voltage -60 v Ig =-1HA, Mpg = 0 ‘

Yp Gate-Source Pinch-Off Voltage 07 | -40 Vpg = 20V, Ip = 1A

Orain Current at Zero Gate Voltage = =
toss (Note 21 05 75 mA | Vpg= 20V, Vgg = 0

ots Comman-Source Forward Transconductance | ro9q | aago uma | Vpg = 20V, Vgg = 0, f= 1 KHz

{Note 2)

Soss Common-Source Output Conductance 10 Vpg * 20V. Vgg #0. F=1 KHz ‘

Ciss Common-Souirce Input Capacitance 20 oF Vpg 7 20 V, Vag 70, F= 1 MHz

Coss Common-Source Reverse Transter.Capacitance 35 Viog * 20, Vgg 2 0, Fe 1 MHz

-100 A | Vgg = 20V,Ip = 200 nA,Ig Gate Current B Go BD w
Ta = 150°C “700 nA

gs Gate-Source Voltage 02 | -38 Vv Vpg = 20¥. Ip = 200 na

os Commion-Source Forward Transconductance 500 1500 umho | ¥pg = 20V, Ip = 200A, f= 1 KHe

S08 Common-Source Output Conductance 1 Vog £20Y, ip = 200uA

5 15 AVASRZ | Vos = 20 V. Ip = 200A, f = 10 He
an Equivalent Input Noise Voltage rr Vee = 20V Ip = 200n8,T 1 RHE

NOTES:

1, Per transistor.

1-542. Pulse test required; pulse width = 2 ms.



IMF64s5 INTERSIL
\ . . > :

MATCHING CHARACTERISTICS (@ 25° C unless otherwise. noted)

SYMBOL PARAMETER MIN. | MAX. |° UNIT CONDITIONS

Ipse1 Drain Current Ratio at Zere Gate ‘Voltage 0.95 1 Vg = 20 V. Vgg = 0 (ote 2)

'bss2 .

| Ie1- "Ge | Differential Gate Current 10 BA | Vpog = 20 VY, Ip # 200 uA

Ty = +128" C

551 Transconductance Ratio 0.95 1 Vg 7 20 V, Ip = 200 HA,

Tea f #1 KHz (Note 2)

Yost ~ Sos2 Differential Output Conductance 0.1 | umho | Vpg = 20 V, Ip = 200 HA, »

f= 1 KHz

| Yost - Vesal Differential Gate-Source Voltage 25 mV |Vng = 20 V, ip = 200 HA

Wes - ¥ Gate-Source Voltage Differential Drift 40 BVP C] Vg = 20 V, t= 200 HA
asi” Yes2 cG pee

aT Ty = “SC to. +125" C

cMRR Common Mode Rejection Retio | 30 dB [Vp = 10 tw 20-V,

: Ip = 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 = 20L0g, \AV yp /AlV

TYPICAL OPERATING CHARACTERISTICS

i

HyVA

Jol(0A)
40

2

10

60

40

20

&p vs. FREQUENCY

Con

: LUT
tp * 200wa

1K 10K 00K

frequency (Hz)

GATE CURRENT vs. Vg

7

i

f

aeLe

7

'ess

Tp+ 800 uA

Tp ® 2002A

9 5. m0 6 2m 2 30

Vpg)

G81 7 Vesa! {Von =10V)
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&, vs. FIREQUENCY

100
Lu

imi
I

|
ttt

Vpg" 20

5,(nViyFat

10 100

TYPICAL CAPA\

1K ok 100K

frequency (Hz)

CITANCE vs. Vos,

CigCogy(FY
1p” 20048

os

O 2 4 & B 10 12 14 16 18 20 22 28 26.2830

Vps Vi



INTERSIL 3N161

Diode Protected P-Channel

Enhancement Mode MOSFET
FEATURES wo

¢ Channel Cut Off with Zero Gate Voltage

« 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-Sourceor Drain-Gate Voltage.

Drain Current .......

Gate Forward Current

Gate Reverse Current ..

Storage Temperature

Operating Temperature .

. -65°C to +200°C

«» 68°C to. +150°C

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

Power Dissipation ...... 375. mW

Derate above 25°C 3.0 MWC

PIN

CONFIGURATION

CHIP

TOPOGRAPHY 1507

ORDERING INFORMATION*

TO:72 | WAFER DICE

3Ni161 | 3NI6IW | 3N161/D

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

ELECTRICAL CHARACTERISTICS(25°C unless otherwise noted)

PARAMETER MIN | TYP | MAX | UNIT TEST CONDITIONS

IGSSF Forward Gate-Terminai.Current -100 pA VGg-= -25 V, Vpg=0

[ia =F 100°C =t {na

Forward Gate-Source Break-
BVgss down Voltage ~25 v Ig-0.1mA, Vpsg=0,

- 10 nA Vos= 7-15V, VGg =0:
ipss Zero-Gate-Voltage Orain Current aT) aA Vpg= 25 V, Vag=0

Vesttht Gate-Source Threshgld Voltage. | -1.5 <5 y L_Nos 2 =18¥, Ip #710 na

VGs Gate-Source Voltage “ 45 8 Vos=~-15 V, Ip =-8 mA

Dion) On-State Drain Current -40 120 mA Vps=-15 V, VGs=-15 V

Smail-Signal Common-Source t
6500Ivtst Forward"Transfer Admittance} 2000 fs fetkhe

os! Small-Signal Common-Source 250 Hmho |
Vos Output Admittance

—— t Vps=-15V, Ip =-8:mA
C; Common-Source Short-Circuit 10

ISS. i+
Input Capacitance _— pE f=1MHz

¢, Comman:Source Short-Cireuit * 4
$5 - Réversé Transfer Capacitance:
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NWERSIL -3N163, 3N164:
- P-Channel Enhancement.

FEATURES.

¢ Very High Input Impedance

¢ High Gate Breakdown

© Fast Switching

° Low Capacitance

ABSOLUTE MAXIMUM RATINGS(Note 1)

(Ta = 25°C unless otherwise noted)

Drain-Source or-Drain-Gate Voltage

3N163 . 40v

3N164 . + . 30V

Static Gate-Source Voltage

SN163 . t40V

3N164 . 30V

Transient Gate-Source Voltage (Note 2) « £125V

Drain Current - 50 mA

Storage Temperature

Operating Temperature

65°C to +200°C

-65°C to +150°C.

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

Power Dissipation v. 375 mW

Derate above +25°C 3.0 mW/?C

NOTES:

1. See handing precautions on 3N170 data sheet.

2. Devices must not be tested at +125V more than once,

nor for longer than 300 ms.

ELECTRICAL CHARACTERISTICS (@ 25°C and Ves = 0 unless-noted)

Mode MOS FET

PIN CHIP

CONFIGURATION ‘ TOPOGRAPHY

TO-72 1503
07s, 07 2220,
aes * Sra

fam -25re x 002

e Is} nome: suaseaare *

ORDERING INFORMATION*

TO-72_|' WAFER DICE

3N163 SN163/W 3N163/D

3N164 3N164/\W 3N164/D

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

Symbol! Parameter ' _= a= uNITs TEST CONDITIONS
MIN Max MIN MAX

Iassr Gate Reverse Leakage Current 110 . 10

Iesse Gate Formard Current =10 =10 pa | HSS S "Sey tontee)
V tas sc -25 ~28

BVpss Drain-Source Breakdown Voltage -40 ~30 Ips -10 WA, Vgg + 0

BVsps Source Drain Breakdown Voltage 40 -30 Is AIDA, Vgp = 0, Voe 70

Vesae Threshold Voltage -2,0 -5.0 -2.0 8,0 v Vos 7 Ves. to = 10a

Vesim | Threshold Voltage -2.0) “50 =20 “50 Vos | -18V Ip - 10a

Ves Gare Source Voltage =3.0 -65 -30 ~68 Vos = 15, 1p = D5 mA

loss Zero Gate Voltage Drain Current 200 400 Vos = -15V, Veg - 0

Isps Source Drain Current 400 800 pA Vso 15V, Vas * Voat 0
rD8tont | _Draln-Source on Resistance 280 300 anms | Ves = -20V, In -100HA

Toten! ‘On Drain Current 8.0 =20.0 =3.0 -30.0 ma Ving = —TSV, Vag = -10V

Os Forward Transconductanee 2000 4000 4000 4000 umnés Vpg-18V.lp 10m, 1-1 Ke

B08 Output Admittance 280 250 |

. Cs Input Capacitinee - Output Shorted 25 25

Cos Reverse Transfer Capacitance a7 a7] pF Vos * -18Vi'lp #=10 ma, fT MHz

‘Cow: Output Capacitance input Shorted 3.0 3.0

SWITCHING CHARACTERISTICS (@ 25°C and Vag= 0} - ‘

tos Turn-On Delay Time 2 12 Von *-15¥

he Rise Time 24 24 ns Socanh 2 “10 mA

ton Turn-Oft Time 50 50 Rg AL 2 14 ki

SWITCHING TIME CIRCUIT SWITCHING WAVEFORM

po 10%

Ry

Ra VouT

Son
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INTERSIL 3N165, 3N166

P-Channel

Enhancement Mode

MOS FET
FEATURES . . PIN DEVICE
* Very High Impedance CONFIGURATION SCHEMATIC
* High Gate Breakdown ‘ ToO-99 1 7
* Low Capacitance JS &t

ABSOLUTE MAXIMUM RATINGS (Note 1) ,
(Ta = 26°C unless otherwise specified) Boa

Drain-Source or Drain-Gate Voltage (Note 2) CHIP

SN185 2506 TOPOGRAPHY
3N166 26 2990

‘Transient Gate-Source Voltage (Note 3} . Tee be 0330 ml Soasinare
Gate-Gate Voltage .... rye Er OO 1p IS HODY,
Drain Current (Note 2) to 3j02
Storage Temperature . $ID2 2290

Operating Temperature omen](nme stor a
Lead Temperature (Soldering, 10 sec.) ai t
Power Dissipation sor Rooy

One Side ... *
Both Sides ORDERING INFORMATION

Total Derating above 25°C TO-99 WAFER DICE

s [_3N165 SN165/W 3N165/D

3N166 3N166/W 3N166/D

*When ordering waferidice refer to Appendix B-23.

ELECTRICAL CHARACTERISTICS (@ 25°C and Vgg = 0 unless notes)
PARAMETER MIN | MAX | UNITS TEST CONDITIONS

iassr_| Gate Reverse Leakage Current 19 Ves = 40V

lassr | Gate Forward Leakage Current -10 Veg = -40V

[Ta=+128°C —25 | pA Gs =
loss Drain to Source Leakage Current 7200 Vps = —20V

Isps Source to Drain Leakage Current. - 400 Vsp = —20, Vpp = 0

Ipjon)_| On Drain Current -5 ~30 mA Vos = —16V, Vag = -10V

Vas(th) | Gate Source Threshold Voltage -2 -5 Vv Vps = —15V, Ip = -10pA

Vasithy | Gate Source Threshold Voltage ~2 -5 Vos = Vas. [p = ~10nA

poston) | Drain Source ON Resistance 306 ohms Ves = —20V, Ip = ~100zA

Ofs Forward Transconductance 1800 | 3000 _ =e _
te Output Admitiance og] #MNs | Vps = ~18V, Ip = —1omA,f = 1kHz

Ciss Input Capacitance 3.0

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

Coss Output Capacitance 3.0 .

Re(Yts) | Common Source Forward Transconductance | 1200 pmhos | Vpg = —15V, Ip = —10mA, f= 100MHz|

MATCHING CHARACTERISTICS 3N165

PARAMETER MIN | MAX | UNITS TEST CONDITIONS

Yist!Yis2_|Forward Transconductance Ratio 0.90 1.0. Vos = -18V, Ip = —1500n4, f = iKHz

Vasi-2 |Gate-Source Threshold Voltage 100 mv Vos = —15V, lp = —500xA

Differential

AVas1-2/Gate Source Threshold Voltage 100

AT Differential Change with Temperature. uV??C | Vpg = -15V, Ip = —500zA

400 Ta = -58°C to +25°C

Note 1: See handling precautions on 3N170 data sheet.
Note 2: Per transistor.
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INTERSIL , 3N170, 3N171
N-Channel Enhancement

Mode MOS FET
FEATURES
* Low Switching Voltages PI HANDLING PRECAUTIONS
© Fast Switching Times CONFIGURATION MOS field-effect transistors have extremely high in-
eL Drain-S Resist TO-72 put resistance and can be damaged-by the ac-

ow 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.outtined below,

ABSOLUTE MAXIMUM RATINGS 1. To avoid the build-up of static charge, the leads of
. the devices should remain shorted together with a

(Ta = 25°C unless otherwise noted) metal ring except when being tested or used:
Brain-Gate Voltage ... A35V 2. Avoid unnecessary handling. Pick up devices by

Drain-Source Voltage . . 25V the case instead of the leads,

Gate-Source Voltage . £35V Bg oBs 3. Do not insert or remove devices from circuits with

Drain Current 2.....c.eccecee eeee 30 MA the power-on as transient voltages. may cause per-.
Storage Temperature CHIP manant damage to the devices.

5 Range ae ves 65°C to +200°C TOPOGRAPHY ORDERING INFORMATION*

erating Temperature

ange pean -58°C to +150°C one 10-72 WAFER DICE
Lead Temperature ‘Goae * (0033 og , 3N170 3N170W__ | 3N170/D

(Soldering, 10 sec.) « +300°C T 3N171 SNI7OW | -3N170/D

Power Dissipation ..... . 300.mWw ora iy; | 0025, ooze
Derate above 25°C 1.7 mW? ‘ree 036 * 0039

| 9030, 9028
pos gaze s wow Soba © ‘paae* ‘oo38

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

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

PARAMETER | MIN MAX UNITS TEST CONDITIONS

BVpss Drain-Source Breakdown Voltage 25 v Ip= 10 uA, Vgg=0 j

{ess Gate Leakage Current Tyee a pA Vas -35V, Vps= 9 -

Ipss - . Zero-Gate-Voltage Drain Current 10 nA Vps=10V, V6s5=0

[Ta = 125°C 10° BA

VGSith) Gate-Source Threshold} 3N170 | 1.0 | 20 Vv Vos = 10 Vi Ip =10nA

Voltage 3Ni71_ | 15 30. .
Dion) “ON” Drain-Current 10 mA V6s= 10 V,Vpg5 =10V

VDS(on) Drain-Source “ON” Voltage 2.0 Vv Ip = 10mA, Vag =10V

Fds(on)} Drain-Source ON Resistance 200 Q Vos= 10 V, Ip =0, f= 1.0 kHz

Vps=10V.ip=2.0 mA,
igh Forward Transfer Admittance 1000 umhos £210 kHz

” Crsg | _ Reverse Transfer Capacitance 1.3 Vps-= 0, Vgs = 0, f= 1.0 MHz

Ciss Input Capacitance 5.0 pF Vos = 10 V, Ves = 0,f = 1.0 MHz

Catsub) Drain-Substrate Capacitance 5.0 Vp(SUB} = 10 V, f= 1.0 MHz

vtdfon) | Terp-On Delay ‘Time 3.0 Vpp = 10 V, Ipjen) = 10 mA,

tr Rise Time 10 “ons Vos{on) <10°V, Vesiott! = 9,

td (oft) Turn-Off Delay Time 3.0
= Rg = 509

tf Fall Time 16
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INTERSIL

FEATURES

¢ High Input Impedance

@ Diode Protected Gate:

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

Drain-Source or Drain-Gate. Voltage

3N172 os ws 40V

_ 8N1732., . 30V

Drain Current . - 80 mA

* Gate Forward: Current 10 pA

Gate Reverse Current . 1 mA

Storage Temperature . 65°C to.+200°C.

Operating. Temperature. .... “65°C to +150°C

ead Temperature (Soldering, 10 sec.) --. +900°C

Power Dissipation -...... . 375 mw

Derate above 25°C. 3.0 mw/?C

. -9N172, 3N173
Diode Protected

aan _ P-Channel Enhancement

Mode MOS FET

PIN’ -

CONFIGURATION SCHEMATIC

TO-72

6,

Lo,
*

to;

co de ‘ :

DEVICE

CHIP
TOPOGRAPHY: 15032

oe* Ss ES

| Li fg ze Se

al § os 8
NOTE--SUBSTAATE

isBoo¥

ORDERING INFORMATION*

TO-72 WAFER DICE
3Ni72 3N172/W. 3N172/D

3N173 3N173/W 3N173/D

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

ELECTRICAL CHARACTERISTICS (@ 28°C and Vag = 0 unless noted) ue

PARAMETER “e ane UNITS TEST CONDITIONS
MIN MAX MIN MAX *

Jassr Gate Reverse Current -200 800 pA Vag = ~20V

Ta = #128°C -0.8 -1.0 BA

BVes¢ Gate Breakdown Voltage. 40 -128 -30 =128 Ip = 10 BA

BVpss Drain-Source Breakdown Voltage” 40 -30 Ip = -10 2A

“BY sp5 Soutce- Drain Breakdown Voltage -40 -30 vio] Is = -10HA, Vpg = 0

Vestn Threshold Voltage “2.0.4 -5.0 -2.0 6.0 Vos= Ves, Ip = -10 HA

-2.0 5.0 -2.0 -5.0 Vos.= “IBV, Ip =-10 HA

Ves Gate Source Voltage -3.0 -6.5 “25 6.5 Vs == 159, Ip = ~500 wA

loss Zero Gate Voltage Drain Current 0.4 ~10 nA Vps = -15V, Vag 70

‘sos Zero Gate Valtage Source Current 0.4 -10 Veb = -15V, Vpp = 0, Vep:=0

Toston! Drain Source.On Resistance 250 350_ onms | Vag =-20V, Ip = ~100 HA

tent On Drain Current ’ -8.0 | -30 -6.0 | -30 mA Vos #-15V, Ves = -10V
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3N188-3N191INTERSIL Dual P-Channel
Enhancement Mode MOSFET

FEATURES

¢ Very High Input Impedance PIN CHIP.
© High Gate Breakdown 3N190-3N191 CONFIGURATION TOPOGRAPHY
* Zener Protected gate 3N188-3N189 To-99 2506.
* Low Capacitance

00% Be) woreABSOLUTE MAXIMUM RATINGS 0035 fF 9330 al eer RaTE(Ta = 25°C unless otherwise noted) TYP dag fe Bose TY? | IS BODY 1
Drain-Source or Drain-Gate Voltage (Note 1) Les arr

3N188, 3N189. : .. 40V | gate hoe” sp? 19
3N190, 3N194 1. 80V cate 1” pee

Transient Gate-Source Voltage (Notes 1 and 2) .. +125V | soi Toppy
_Gate-Gate Voltagae ....... cee eee Levene eens +80V a3] 52] Dy BN19M3N191 ONLY
Drain Current (Note 1) . 50 mA c a 5, NOTE: Body is connected 10 ease.
Storage Temperature -65°C to +200°C
Operating Temperature wae -65°C to +150°C

.Lead Temperature (Soldering, 40 SEC.) ves...ee 300°C ORDERING INFORMATION
Power Dissipation TO-99 WAFER | DICE

One Side . . - 300 mw SN188
Both Sides 525 mw 3N189
Total Derating above 25°C 4.2 MWC

3N190 3N190/W 3N190/D.

3N191 3N191/W 3N191/D

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

ELECTRICAL CHARACTERISTICS (25°C and Vas= 0 unless otherwise nated)

3N188 3N190

3N189 3N191

PARAMETER Min” | Max Min | Max UNITS TEST CONDITIONS .
Igssh_| Gate Reverse Current : 10 : Vgg° 40V

= 200 =10 pA 7lgggp | Gate Forward-Currant [araes “360 =e Vas = -40V

BVpss_| Drain-Source Breakdown Voltage ~40 ~40 Toe T0nA
EVsps_| Source-Drain Bréakdown Voltage =40__ | = a0 ig = - 100A Ven = 0
VGsten) | Threshold Voltage 20 =20) -50 v Vos = -15V, 1p =-10 nA

20 =20| -50 Vos= VGs. 1p=~10 uA
Vgg_ | Gate Source Voltage 30 =50 [7-85 Vos ~18V ip 7-500 nA
Tpss__| Zero Gate Voltage Drain Current =200 Vps=-15V
Tsps | Source Drain Current =400 pA Vgp =~ 15, Vpa=0
TAStanl "| Drain-Source on Resistance 200 ‘on Vpg =~ 20V, Ip F100 nA
TDign! | OA Drain Current ~50 =5O]-300 ma Vps = -18V, Vag =-10V
Sis Forward Transconductancs(Note 3) 7500 1500 _{ 4000 7 7
Yos | Output Admittance _ 300 zens f= thHe
Cise Inpur Capacitance Output Shorted a5 Vos #-18V, Ip =-5mA
Cree __-[ Reverse Transfer Capacitance TS 1 pF f= 1MHz
Coss | Output Capacitance Input. Shorted er) Ex

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

min [max | units TEST CONDITIONS
L_taten)_ [Turn On Delay Time 7S Yop == 15V, ip = -5 mA

7 Rise Time 307} ns Rg =Ap A142
tort [Tom OF Time 50

MATCHING CHARACTERISTICS (@ 25°C and Vas = 0 unless noted) 3N188 and 3N190

MIN/ | MAX | UNITS

Viet!fag]. Forward Transconduetance Ratlo 0.88} 1.0 Vpg = ~15V, lip =-500 pA, Fe 1 kHe
Gare Source Threshold Veltege-Dilfareatial TOO mV Vis" = 15V, 15 = 500 nA
Gara Source THrsshold Voltage Differential Change 760 Ving == 18V, Ip ==500 nA,with Temperature {Note 4) aves De TEs tos 26°C
Gata Source Threshold Voltage Differential Change 700 Vos > ~18¥, Ip= dona

with Temperature(Note 4} uve T = 425°C to 4125°C

NOTES:

1, Per transistor : 3. Pulse test duration = 300 usec; duty cycie < 3%,2. Approximately doubles for every 10°C inorease in Ta. 1-61 + 4, Measured at end points, Ta and Tg.



INTERSIL
FEATURES

* IR = 0.1 pA (typical)

© BVR > 30V

® Crss = 0.75 pF (typical)

GENERAL DESCRIPTION

The 1D100 and 1D101 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 .. wee SOV

Diode to Diode Voltage . . £50V

Forward Current ... 20 mA

Reverse Current .. wes 100 2A

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 ...... -» 300 mW

Derate above 25°C 17 mw '

PIN

CONFIGURATIONS

To-71

TO-78

oe Aal] Kal

2 A, Mt

*These leads must not be tied together nor

connected to the circuit in any way.

CHIP

TOPOGRAPHY

2211 7 Le 02) | 4000

+r =]CATHODE#1
GATHODE 42, 0020 , 0039

O16 TYP.ZFLACES onag* 0040 -

i ft P- ANODE #2
BPLACES 0030TYP.2 PLACES 2039 ovayereR

ANODE#1

2 6

ORDERING INFORMATION*

to7s | To71 | WAFER CHIP

i100 | ID1o1 | ID10q/W_| ID100/D

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

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

§D700, 1D101
PARAMETER MIN. TYP. MAX. UNITS TEST CONDITIONS

Ve Forward Voltage Drop 0.8 1.1 Vv le =10mA

BVR Reverse Breakdown Voltage 30 Vv 'R =TpA

Ip Reverse Leakage Current 0.1 pA VRelv
‘ 2.0 id

[Ta "= 125°C 10 nA__| Vg=10V
Ne, - lag! Differential Leakage Current 3 pA

. Crss Total Reverse Capacitance 0.75 1 pF Vp =10V, f= 1 MHz
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ID100, ID104

TYPICAL CHARACTERISTICS OF 1D100/1D101

REVERSE CURRENT vs, VOLTAGE

INTERSIL

CAPACITANCE vs. VOLTAGE

5 10 18 20 25 30

Va lvl

12 1.0

u os h

10 oa NX
= 9
z , 
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J 
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y

6 
Os:
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valv)
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INTERSIL

FEATURES

© Interfaces Directly w/T?L Logic Elements

® TpS(on) < 750 for 5V Logic Drive

© Ip(ott) < 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 +15'V can be

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

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

1.5 V for IT101,

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

Gate-Source Voltage . 36V

Gate-Drain Voltage . 35V

Gate Current .......4. . 50mA

Storage Temperature Range

Operating Temperature Range ..

Lead Temperature (Soldering, 10 sec.)

Power Dissipation

* Derate above 25°C

-65°C to +200°C

-55°C to +150°C.

+300°C

.» 300

1.7 mwere

mw

IT100, IT101

P-Channel JFET

CONFIGURATION

D ac

TOPOGRAPHY

PIN

TO-18

°

CHIP

5514

{souncel

D186 207DORE yy FOS‘0790 ‘oa? * “ouzo

FULL RADIUS
TRAIN:

01g

‘oot = Et aia
soa.

‘sos

ft

-

ORDERING INFORMATION*

ne a 7)
NOTE SUBSTRATEIS GATE.

0260 .

TO-18 WAFER DICE

IT100 IT100/w (T100/D

IT101 IT1IO1/W 1T101/D

*When ordering wafaridice refer to Appendix B-23.

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) .

PARAMETER a MAX SNax | UNIT TEST CONDITIONS

Ipss Drain Current -10 -20 mA * Veg =0, Vos =-15 V

vp Pinch Off Voltage 2 45 4 10 v Ip =1nA, Vps =78 V

BVGss Gate-Source Breakdown Voltage 35 35 ig= tA, Vps =0

lessa Gate Reverse Current , 200° 200 pA Vas = 20 V, Vpg=0

OF Transcenductance 8 8

dos Output Conductance 1 1 mmho Ves = 0, Vos =-15 V

‘ID(of#) .Drain (OFF) Leakage -100 -100 pA Vps =-10 V, Vag = 15 V

pston) Drain-Source “ON” Resistance 75 60 a Ve@s =0, Vps =-0.1 V

Ciss Input Capacitance 35 35 VoG ="20 V, Vas =0

Crss Reverse Transfer Capacitance 12 12 pF VpGg=-10,V, Ig =90
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INTERSIL
FEATURES

© High hee at Low Current

Low Output Capacitance

Good Matching

Tight Vge Tracking

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

Collector-Emitter Voltage (Note 1)

Emitter Base Voltage (Notes 1 and 2) 7v
Collector Current (Note 1} 50 mA
Collector-Collector Voitage . 60V
Storage Temperature Range ..

Operating Temperature Range

Lead Temperature (Soidering, 10 sec}

TO-71

BOTH
Power SIDES

_ Dissipation ... 400-mw 750 mw

Derate Above .

26°C . V7 mMWPC 2.3 mWwFPC 2.3 mW/eC

TO-78

ELECTRICAL CHARACTERISTICS

(25°C unless otherwise noted)

. 65°Cto +200°C
» B5°Cto +150°C

case -#300°C

BOTH

SIDES

500 mW

4.3 mW/°C.

“When ordering waferidice refer to Appendix B-23.

17120-1T122
Monolithic Dual

NPN Transistor

day

E,

ea,

CHIP

TOPOGRAPHY

4003

[92s|
“te90

. t COLLECTOR =i] L coiccorgn SOLATION Oost «Saas
2799 2 TYP, 2 PLACES,
“070 9048." p0e5

boss* 0096
[BASE 22 TvP. zrLaces

040
So DIAMETER.

Base iH.

EMITTER 22 9040

“emerten.a1 7” TYP.2 LACES ‘0990 OAMETER

ORDERING INFORMATION*

* TO-78 10-71 _. WAFER | DICE.
17120 17120-7071 IT120AW [1720/0

11121 2} 4T121-TO71 (TI21W__|IT127/0

17122 17122-TO71 1T122/;W 17122/D

1TI208 17120 ried [122PARAMETER TIN] MAX | MIN. MAXTMIN] MAC LATN aac] UNIT | TEST CONDITIONS:

200 200 [80 30 Ig= 10uA, Veg =5OV
hee DC Current Gain 225 225 190 100 ig= 1.0 mA, Voe=5.0V

Ta = 5"A= BSC 75 5 30 30 Ig=iOUA, Vee =5.0¥
VBE(ON) Emitter-Base On Voltage a7 O7 7 oF Ty :
Vog(SaT) Collector Saturation Voltage 08 08 08 05 I¢ = 0.5 mA, 1p = 0.05 mA
'¢B0 Collector Cutoff Current 10 1.0 7.0 10 | nT 0.Vgg 48 V

Ta = +150°C 40 10 10 4 10 BA
TEBO Emitter Cutoff Current 10 To io [1.0 [na

Cobo [Cutput Capacitance 2.0 20 | 2.0 20 =
Cte Emitter Transition Capacitance 25 25 | 2s 25 | pF MHz
Coy. cy Collector to Collector Capacitance 40 40 [4.0 40°

Te4.C2 [Collector to Collector Leakage Current 10 oa Ge 70 _| #A | Voc==60V
VoeoisusTi [Coltéctor to Emitter Sustaining Voltage | 45 5 eae V__|ie=10mA, pO
caw Current Gain 10 | 10 7 aa MHz | O=T0uA, Vor e5V

Bandwidth Product 220 220 180 180 Igoe Tin. Vog = 5V
Ipeq-Vggol [Base Emitter Voltage Differential 7 2 3 ft 6] mv. °- 

= 

Veg 
#8.Tig1-!g9] Base Current Differential 25 5 25 26 [ona ].'o* OHA. Veg s 6.0

A(VaE, - VB es) [Base Emitter Voltage Differential vec | TA> 795°C to +125°C‘ AT Change with Temperature’ 3 5 19 20 [HVC] 020A, Veg = 5.0 V
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 10 uA.

1-65



INTERSIL
1124

Monolithic Dual

Super-Beta NPN Transistor

FEATURES

* Very High Gain

© Low Output Capacitance

@ Tight Vee. Matching

* High GBW

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

Coflector-Base Voltage (Note 1)

Collector-Emitter Voltage (Note 1) .. av

Emitter-Base Voltage (Notes 1 and 2) . wv

Collector-Current (Note 1}. 10 mA

Collector-Collector Valtage «+ 100V

Storage Temperature Range .. 68°C to +200°C

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

‘Lead Temperature (Soldering, 10 sec) . - +300°C:

TO-78

ONE BOTH

. SIDE SIDES

Power Dissipation ... - 300mwW = 500 mw

Derate above 25°C 1.7 mW/PC 4:3 mWeC

PIN CHIP

CONFIGURATION TOPOGRAPHY
10-78 4003¥

Dl goa go
aca he

SN tacts

0035* 0035

ft BRE cera zuaces
Sod
9249 orameTeR

BASE #1 0030
EMITTER #2 940

EMITTER 21. TYP 2PLACES 9030
cuamerER

eit || &

ORDERING INFORMATION*

TO-78

M124

WAFER

IT124/W

DICE

(7124/0

*When ordering waferidice refer to Appendix.B-23.

ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)

SYMBOL PARAMETER MIN | MAX | UNITS CONDITIONS

1500 Io = 1hA, Voce = 1V

hre DC Current Gain 1500

[Ta = -55°C [600 Io = 104A, Vor = 1V

Vpe(ON) ' Emitter-Base “ON” Voitage 0.7 v

VcE(SAT) Collector Saturation Voltage 0.5 Io = 1mA, lp = 0.1mMA

Iopa Gollector Cutoff Current 100 pA _ _

[Ta=+150°C 100} na | E=0 Vos =1V
lEBO Emitter Cutoff Current 400 PA Ic = 0, Ves =-5V

Cobo Output Capacitance 0.8 le = 0, Vop =1V f=1 MHz

Cte Emitter Transition Capacitance 1.0 pF Ic = 0, Ves = 0.5V

CeCe Collector to Coliector Capacitance. 0.8 Veo = 0

Io4C9 Collector to Collector Leakage Current| 250 pA Veco = +50V

. . 10 Io = 102A, Voce= 1V
GBW Current Gain Bandwidth Product 760 MHz To = 100nA, Vor = 1V

NF Narrow Band Noise Figure 3 dB Io:= 10nA, Vee = 8V,
= 1 KHz, Re = 10 Kohms,

BW = 200 Hz

BVcBo Collector-Base Breakdown Voltage 2 Io = 10yA, le = 0

BVEBO (Note 2) -Emitter-Base Breakdown Voltage 7 Vv 1E = 104A, Io = 9
Vceo(SUST) Collector-Emitter Sustaining Voitage 2 Ic = 1mA, Ip =O

MATCHING CHARACTERISTICS @ 25°C (unless otherwise noted)

SYMBOL PARAMETER TYP { MAX | UNITS CONDITIONS

[Vee1-VBE2| Base Emitter Voltage Differential 2 5 mv lo = 102A, Voz = 1V

Al (Vpe1-Vae2)|/AT Base Emitter Voltage Differential § 15 BVPC | Ic = 104A, Vor = 1V

Change with Temperature JT =-55°C to +125°C

{lp1-le2| Base Current Differential 6 nA To = 10nA, VcE=1V |

NOTES: ° 
-

4. Per transistor.

2. The reverse base-to-emitter voltage must never exceed 7.0 volts and thi@ reverse base-to-emitter current must never exceed 104A.
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INTERSIL
FEATURES Don :

* High Gain at Low Current ©

Low Output Capacitance

1T126-IT129

Monolithic Dual NPN

Transistor.

* Tight Ip Match

© Tight Vpe Tracking : ifferential PIN CHIP

. Dielectric Isolated Matched Pairs for Differential CONFIGURATION TOPOGRAPHY

Amplifiers To-71 0-78 ~ A001
ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless otherwise specified) one winter
Collector-Base Voltage {Note 1) I~ 'tss0——*] “Soo ban

IT126, IT127 .. 60V 0039 * 0033

17128 58V. oxy © Trp aruacts
ATIQ . . 48 a pee

Collector-Emitter Voltage {Note-1) oN ton0 0040
17126, IT127 oo. eee aes . 60V eee conection Twe.2PLacts

1128 ssv md eal aseeee
IT129 45V. + By TYP. 2 PLAGES

Emitter-Base Voltage (Notes 1 and 2) seve 7.0OV . *

Collector Current (Note 1) ++. 100 mA ORDERING INFORMATION
Coilector-Collector Voltage . vee TOV TOo7E8 TO-71 WAFER. DICE
Storage Temperature Range . ~65°C to +200°C

Operating Temperature Range . -55°C to +150°C. 17726 | 17426-7071 | IT126/W_[ 1126/0.
Lead Temperature (Soldering, 10 sec.) ase $300°C. (7127 | 17127-TO71 | IT127/AW_ | 1712770

: “Tor Tova 1T12 -TO71
Power Dissipation One Side ‘Both Sides Oné Sidé Both Sides 8 : 1128-7 FTI2BAW | IT128/0
Total Dissipation at 25°C j IT129 } 17129-TO71 | (T128/W. | 1T128/D
Cast Temperature 0.3 Watt 0.5 Watt_ 0.4 Watt. 0.75 Watt ss

Derating Factor 1.7mMWPC 2IMWPC 2.5 mW/PC 4.3 mW

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
1

IT126 11127 11128 IT}29
. 

UNITS CONDITIONSPARAMETER win [max | min | max [ min [MAX | win [MAX

15c 150 100 70 Ip = 10,404,Vop = 5¥

{200 | goo | 200 | g00 | 150 | 800 | 100 Ig = 1.0 mA, Vog = SV

hee DC Current Gain ‘| 230 230 170 115 Ig= 10 mA, Vog = 5V

100 100 75 50 Ig = 50 mA, Voge =5V

Tae-sse. | 75 75 60 40 Ig= 1A, Voge= SV

VeE(on} Emitter-Base On Voltage 2 9 + 9 Ig = 10 mA, VoE =SY

| 1.0 10 1.0 1.0 v Ic 750 mA, Voge = 5V

Voeisat} Collector Saturation Voltage 3 of 3 3 3 Ig = 10 MA, Ip = 1 mA

1.0 10 10 1.0 I¢ = 50 mA, Ip = 5 mA

lego Collector Cutoff Current 0.1 01 04 o.1* nA | 1g=0, Vog = 45V, SOV"

Ta = 50°C i] 07 O7 ar | aa

'EBO Emitter Cutoff Current O14 OT a7 Ci) 7A | 1g =0, Veg=5V

Cobo ‘Output Capacitance 3 3 3 3 pF 1g = 0, Veg = 20V

BVc,c, Gailectorto Collector Breakdown | sy, £100 #100 100 Igetl na

Voltage

Veo tsust) * | Collector to Emitter Sustaining 60 60 55 45 v lez 1 mA. lae0
Voltage c “B

BVcao Collector Base Breakdown Voltage | 60 60 55 48 Ig = 104A, Ip =O

BVEBO Emitter Basé Breakdown Voltage 7 7 7 7 IE = 10 uA, Io #0

MATCHING CHARACTERISTICS ;

VBE, ~ Vee|| Base Emitter Voltage Differential 1 2 3 5 mv | ig=tma,Vge=5V

At] Vag, ~ | Base Emitter Voltage Differential 3 5 10 20° | uwic | ig=1mA, Vog = 5V

Vpegl AT] change with Temperature Ty = 285°C to +125°C

|!B4 -!Bo| | Base Current Differential 25 5 10 20 “na” | ‘l= 10KA,Vog = 5V

: 25 , 5 1.0 2.0 pA | Ig=1mA, Vp = 5V

' NOTES: .

1, Per transistor,

2, The reverse base-to-emitter voltage must never exceed 7.0 volts and 1-67

the reverse base-to-emitter current must never exceed 104 Amps.



ESIINTERSIL
FEATURES

¢ High he at Low Current.

¢ Low Output Capacitance

© Tight Ig Match

© Tight Vge Tracking

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise specified

Collector-Base Voltage (Note 1)

Collector-Emitter Voltage (Note 11

Emitter Base Voltage (Notes 1 and 2) . TV

Collector Current-(Note 1) . 50 mA

Collector-Collector Voltage- . 60V

Storage Temperature Range . 65°C to “+200° Cc
Operating Temperature Range ....-.-. 55°C ta +160°C

Lead Temperature (Soldering, 10 sec! ..-+.---+ +300°C

To-71 T0-78

ONE BOTH ONE BOTH

Power SIDE SIDES SIDE SIDES
750: mW = 300-mW: = 500 mWDissipation..... 400 mw

. 23 MWC 4.3 MWC 17.mWiPc 4.3 mw/ePC

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

‘1T130- 17132
‘Monolithic Dual PNP

Transistor
PIN

CONFIGURATIONS

To-71

TO-78

é

[Be |] & :

cy
Bg,

CHIP

TOPOGRAPHY

ta 4503
[ coucscron af Lcaietrgn SOMAION Gass * none

Se arraces

‘a0 DOU 0045,
‘cose * cass

|-Sase <2 Tre. 2PLaces

Sn eat vamerER

EMITTER #1 Typ zPLaces‘ose DIAMETER

ORDERING INFORMATION*

TO-78 TO-71 WAFER DICE

iT130a | it1g0a-To71 | IT130a/w_|_1T1304/D

Tiso | isyg0to7. itrao/w | 17130/D

iT3t (TIStW,”1T131/0

iTig2_.| 1tia2-to7t | ittaaw | 17732/0

“When ordering waferidice refer to Appendix 8-23.

171304, 17130 {T1317 17132
PARAMETER SN SHE Sax fam MAXCT MIN [MAG [UNIT | TEST CONDITIONS

200 |__| 200 20 80 Tez 10 nA, Vee = 5.0V

hee “JD¢'Current Gain 225 225 100 700 ig= LO ma; Vog = 8.0¥

[gs sec]. 75 75. 30 | 30 ie = 104A, VoE = 5.0.

VgEiON) emitter Base On Vottage 07 O7 07 7 lo= 10 uA, Vee = 5,0V

Vog(SAT), [Collector Saturation Voltage 08 05 05 0.6 | Y [igs 0.5 mA, Ip = 0.08 mA
. =10 =10 =1.0 =1.0 [na

leBo CollectorCutoff Curent Tea 7 — =r “a TAT | 179 ¥oR = a8Y

(ERO Emitter Gutoff Current aro [10 =10 a0 | nA | Ige 0, Vep= 6.0

Cop Gutput Capacitance 20 2.0 2.0 2.0 Vege 50V

Cte Eriitter Transition Capacitance 28 25 28 | 25 | oF veg OSV

Cort [Collector to Collector Capacitance 4.0 4.0 4.0 40, Voc #0
Te1-€9 Collector to Collector Leakage Current 70 10° 70 70 \"na | Voe= 260

JvceqtSUST) __ [Collector to Emitter Sustaining Voltage _[-48 =45 745 =45 V_[le=10mA,ig= 6

Current Gein 5 5 4 4 1

Gew Bandwidth Product 110 110 30 [90 Mie
IWaEy-Veeg] [Base Emirter Voltage Differential 1 2 3 & [mv | I¢=10nA, Vee =80V

151-641 Bese Current Differential 35 g Ey | nA | Te 10 RR, Vee = SOV

Base-Emitter Voltage Differential " a =
AtVee -VaEQYAT| change with Fetnperature 3 5 40 20 javi'c 1ee qua Voge Sov

NOTES:

1, Per transistor.

2. The reverse base-to-emitter voltage must never exceed 7.0V, and the reverse base-to-emnitter current must never exceed 10 uA.
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INMERSIL

FEATURES
¢ High Gain at Low Current

¢ Low Output Capacitance

© Tight Ig Match

© Tight Vge Tracking .

® Dielecirically Isolated Matched Pairs for Differential

Amplifiers

ABSOLUTE MAXIMUM RATINGS
(Ta = 28°C ufiless otherwise noted)

Collector-Base Voltage (Note 1)

IT136, IT137 ..

(T138

7139 ..

Collector-Emitter Voltage (Note 1)

IT136,.IT137

(1138

{T139 ..

, Emitter-Base Voltage (Notes:7 and: 2)

Collector Current (Note 1)

Collector-Coliector Voltage ...

Storage Temperature Range »

Operating Temperature Range

a +» 70V

85°C to +200°C

“55°C to +150°C

Lead Temperature (Soldering, 10-sec.) .. +300°6

To7s

ONE BOTH

SIDE SIDES

Power Dissipation: 0.4 Watt - 0.75) Watt

Derate above 26°C .. 2.3 mW?PC 4.3 mW/?G.

TO71

ONE BOTH

SIDE SIDES

Power Dissipation 0.3 Watt 0.8 Watt

Derate above 26°C .. 17 mWweG 2.9mWwerc

1-69

. IT1 36-IT139
Monolithic Dual PNP

Transistor

PIN

CONFIGURATION

TO-71

TO-78

Bo,

4801

CHIP

TOPOGRAPHY

0310

[9350]

p20

i V7as

9029 | 9029

0038 * 0039
TYP, 2PLACES

L-— emirrer

[—~—8ASE ,0030 0030
‘0040 * (oad
Typ.2 PLACESEMITTER

BASE

COLLECTOR

0038, 0034

"0045 * “0044
T¥P. 2 PLACES

ORDERING INFORMATION*

TO-78. TO-71 WAFER | DICE

{T7136 | 1T136-TO71 | IT136AV | 1T136/D

{7137 | 11137-TO71 | 1T137/W_| 1T137/D

17138 | (1138-TO71 { (T138/W | IT138/D

17139 | 1T139-TO71 | 1T139/W | 'T139/D

“When ordering waferfdice refer to Appendix B-23,



IT136 = 1T139

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)

SINTERSIL

(T1136 iT137 17138 17139

PARAMETER MIN [MAX [MIN] MAX] MIN” | imax | win | max] UNITS CONDITIONS

180 180 100 70 lg= 10 HA, Vog = BV

15a |.g00 | 150 | soo | 100 | g00 | 70 | so0 ig = 1.0'A, Voge = 5V

hee DC Current Gain 128 128 80 50 ge 10 mA, Voge = 5V

: 6 60 40 fa le=G0 mA, Vop =8V

Tasserc| 75 76 60 40 Ig =1 mA, Vee = 5V

VBEton) Emitter - Base On Voltage 3 E 2 3 Ig= 10 mA, Vop =5V

: 1.0 1.0 1.0 1.0 Vv | Ig50 mA, Voe-=5V

VoEtsat} Collector Saturation Voltage 3 3 3 3 Ig=1mA, Ip=.1 mA

G 6 6 8 Ig =10 mA, Ig=1mA

leno Collector Cutoff Current 0.1 0.1 a1 o1* [-n& | Ie =0,Vog = 48¥, 30V*

Tas HEOC uM 0.1 0.1 a.1* BA

leRo Emitter Cutoff Current 0.4 O14 0.1 04 aA | i¢=0,VER=5V

Cobo Output Capacitance 3 3 3 3 PF | lE=OVop=20V, f=1 MHz

a 17136 17137 IT138 1T139 :
PARAMETERS | an Tmax twin Taxa TmaxTmin | max] UNITS! conortions

2Vc,c | Calector te Collector Breakdown |. 144 +100 #100 £100 le : in wa
oltage

VoEOtsust) vehae ta Emitter Sustaining 60 60 55 45 Vv lett mAtg=0

BVcao Collector Base Breakdown Voltage | 60 60 55 45 Ig= 10uA, Ip=0

BVEBO Emitter Base Breakdown Voltage 7 7 7 7 Ig = 10HA, Ig=0

(T136 17137 17138 11139
PARAMETERS UNITS | CONDITIONS

B min | Max | min | MAX | MIN | MAX | MIN | MAX

(Vag, - Vee,! Base Emitter Voltage Differential 1 2 3 8 | mv JIgei ma, Voge =5V

4l(Vee, - Vee, )|/aT Base Emitter Voltage Differential 3 5 10 20 | uvC | Ig=i mA, Vog = BV

Change with Temperature Tp = 68°C to +125°C

|!By -'Ba| Base Current Differential 2.5 5 10 20 | aA | ig= OBA, Voge = 5V

25 ig 1.0 2.0 | A | Ig=1mA, Vog = 8V

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 104A
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INTERSIL IT500-IT505
Monolithic Dual

Cascoded

, N-Channel JFET

FEATURES ; GENERAL DESCRIPTION

e Curr > 120 dB A low noise, low leakage FET that employs a cascode

* Ig < 5pA @ 50Vpq structure to accomplish very low Ig at high.voltage levels, 4
* Crgg < 0:5 pF while giving high transconductance and very high common|

* Gos > 025 umhos mode rejection ratio.

Og | FO2

ABSOLUTE MAXIMUM RATINGS Fel OST
(Ta = 28°C unless otherwise specified)

Drain-Source and Drain-Gate . PIN

Voltages {Note 1) CONFIGURATION

Drain Current (Note 4) .

Gate-Gate Voltage ..... TO-74

Storage Temperature .. low pratile
Operating Temperature ..

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 17 mw

: . 8; |i! a,
" - & 5,

CHIP

TOPOGRAPHY’

(Note 2)

6028 ORAIN.1
_ ‘tee 088 «008

EB, 1
Roby. Til
003 DIA. ad ce

I SOURCE 1

GATE1 ral “093 x 008
:003 x 008. .026]

| _ .cate2We He “Sos x 008
DRAIN 2 eg
008 x .003

SOURCE 2

“003 x .003

ORDERING INFORMATION*

TO-78 WAFER DICE

‘ (7500 ITSOCO/W 'Ts00/0
17501 sT501/W 1T501/D

1T502 ITS02/;W 'T502/D

1T503_ IT503/W 1T503/D

IT504 2IT5O4/W IT504/D

IT505- IT505/W- (7505/D

NOTE 1. Per transistor.

NOTE 2. Due to the non-symmetrical struéture.of these devices, the * ; : . . °
drain and source ARE NOT interchangeable, When ordering wafer/dice refer to Appendix B-23,
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IT500-IT505 BBINTERSIL

ELECTRICAL CHARACTERISTICS (@ 28°C unless otherwise specified}

Symbol Characteristics Min | Max | Unit Test Conditions
; =

lassr Gate Reverse Current par ipeng ae BA Vag = -20V, Vpg = 0

BVGss Gate-Source Breakdown Voltage -60 Ig =-1 BA, Vag = 0
Vas (off) Gate-Source Cutaff Voltage 07 | -4 v_ [Vog= 20V, Ip = TA

Vos Gate-Source’ Voltage =0.2 | -3.8

: : ; J zz BA | Vg 2 SOV, Ip = 200 HA
Ig Gate Operating Currents —aaeee — na

lpss | Saturation’Drain Current {Note 1) | 0.7 ? mA | Vpg = 20V, Vag = 0

Common-Source Forward 1 = =

5s Transconductance (Note 1)’ yo00 | 4c00 Vos * 20V, Vag =9
Common-Source Forward a a

Sts Transconductance (Note 1} 700 1800 pg = 20¥, |p = 200 HA
Common-Source Output x&mho . f= 1 kHz

Sos Conductance . 1 Vos = 20V . Veg=0
Common-Source Output . = =Sos. Conductence i 0.025 Vpg 7 20V, Ip = 200 WA

Cgig2 Gate to Gate Capacitance a5 pF Vey = Vag = 10V

C, ‘Commoan-Souree Input 7

iss ~ Capacitance fe 1MHz
‘Common-Source Reverse pF - =

Crss Transfer Capacitance (Note 3} 0.5 Vps = 20V, Veg = 0
, F= 100 He,

NE Spot Noise Figure 08 dB Rg = 10 Ma

= : , 0.035 f= 10 Hz
z EquivalentInput Noise Voltage" i ee 9 0.010 |¥Hz F=7 kHz

= irs00_[ (501 | iTsoz | 7503 | i504 | ITs05 i "

Symbol Characteristics [in] Max| Min] Max| Min|Max|,Min| Max|Min|Max|Min]Max | Unit Test Conditions
Differential Gate : ° Vog = 20V,

lgalee Current 5 5 5 5 10 45 nA Ip = 200p4 + 125°C

logsi Saturation Drain .

? Current Ratio 098] 1 [0.95] + |0.95] 1+ Jo98] 4 Joe] 4 Joss] 1 Vog = 20V, Vag = OV
os GS

logge (Note 1) :

St51/ Sten Pate Noe) os7} 1 |0.97] 1 /0.95| + ]0.95] 1 0.90] 1 |0.85) 1 t= kHz

Differential Gate-

Vest Vasa Source Voltage * 8 5 10 15 25 50 | my

Gate-Source Dif-

A VegyVegs |_ferential Voltage 5 10 20 40 100 200

aT J Shange with F aPC

Temp. (Note 2) 5 10 20 40 100 200

Cuan Common Mode. . | 420 120 120 420 120 420 dB
Rejection Ratlo: P

** Crap * 20 10919SV pp! AL Vgg1 - Vasa] «AV pp © 10/ - 20

NOTES:. 1, Pulse test required, pulsewidth = 300 us, duty cycle Sox, 2, Measured at end points, Ta and Tg.

3. With case guarded Cysq is typically < 0.15 oF.

TYPICAL PERFORMANCE CURVES

OUTPUT TYPICAL CAPACITANCE VS.
GATE LEAKAGE

CHARACTERISTICS GATE-SOURCE VOLTAGE

gs 226 ¢ 28 0

t ip=200a i fear i LEH
& A Ve = \ 4
83 B18 — 31s gs
3 a mS & 2Fy z=3 Z Vas 3 5
¥2 - Bia = 10 g4 2

4 2 Mos a & =

zy Fos es 2 os “a }Fy oe ry
& gE Yas t—}. = A

1 eee | i Was = —1.6¥) ri rs
2 rn) Bo 0
7 10 20, 30. 40 50 8 Oo 2 4 6 8 10 O -05 -1.90 -15 -20 -25 oO -2 4 6 a -10
Vog - DRAIN-GATE VOLTAGE - VOLTS DRAIN TO SOURCE VOLTAGE Veg ~ GATE SOURCE VOLTAGE - VOLTS Vg = GATE-SOUACE VOLTAGE ~ VOLTS
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INTERSIL

INTRODUCTION

The LF156 family of BIFET OPAMPS is very popular because

of the combination of high slew rate (typically 12V/us @ unity

gain) and moderate offset voltage (about 2mV}. Input bias

current, however, varies. directly with input voltage; rising from

30pA @ Vin-= -TOV, to 50 pA @ Vin = OV, 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.

+15V

+1NPUT +4

~ A050

Using the

IT500 Family to

‘Improve the

Input Bias Current of

BIFET OPAMPS

The IT500, like the others in its family, is a dual cascoded n-

channel JFET pair, featuring atypical input bias current of

<1pA with inputs ranging from ~15V to +15V; actual Iq is

guaranteed to be less than 5pA @ Voe = 50V..

Figure 1 shows dan IT500 being used to drive the inputs of an

LF156. This gréatly reduces the input bias current, and in no

way affects the already superior slew raté; the offset voltage is

not significantly degraded because of the excellent matching

of the IT500.

400uA

CONSTANT

CURRENT

SOURCE

-15V

FIGURE 1. INPUT DRIVE CIRCUIT USING IT500

The constant current source can be designed with any

transistor paif having a high beta @ Ic = 400zA, See Figure 2.

An added bonus of the IT500 is its CMRR > 100dB, compared

to the LF156 CMRR of 85dB. .

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

does the trick. Other possible applications include sample and : .

hold amplifiers, instrumentation amplifiers, etc. .

Although this application note has dealt solely with the BV

LF156, all present day BIFET OPAMPS exhibit the same Isias .

vs. Vin dependancy, and all will benefit from using the ITS00

as a preamplifier.

EV

kD

(Ideally 732)
400A,

17130 DUAL,
NPN

FIGURE 2. CONSTANT CURRENT SOURCE
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INTERSIL
IT

Dual N- Channel J
550

FET

FEATURES PIN CHIP

* Specified Matching Characteristics CONFIGURATION TOPOGRAPHY
. High Gain TO-71 6033

« Low “ON” Resistance 8

N23
ABSOLUTE MAXIMUM RATINGS as

(25°C Unless otherwise noted) j

Gate-Drain or-Gate-Source Voltage .............00ee ~40V ance . aot
Gate Current | eae ;
Gate-Gate Voltage . +. 280V 34 ai
Storage Temperature Range .. -68°C to +200°.C 2] a EEA ms
Operating Temperature Range -55°C. ta +150°C & Q, Oy & | sm
Lead Temperature {Saldering, 10-sec.) . +300°C

: One side Both Sides ORDERING INFORMATION*
Power Dissipation 325mW 650mw

Derate above 25°C 22mW/C 3.3mw/?G 10-74 WAFER DICE
IT550 ITSS0/W ITS50/D

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

i@ssr Gate-Reverse Current Vas = -20V, Vos = 0 = 700. pA
Ta= 150°C = 200 mA

BYess Gate-Source Breakdown Voltage Ig = —1#A, Vos = 0 -40

Vasioft) Gate-Sourte Cutoff. Voltage Vps = 18V, Ip. = 1nA ~0.5 =3 Vv
Vasif: + Gate-Source Voltage Vps = OV, Ig = 2mA 4.0

Ipss Saturation Drain Current (Note 1) Vps = 15V, Veg = 9 Ej 30 mA -
TDs(on) Static Drain Source ON Resistance Ip = IMA, Vag =O 100 Q

Os Common-Source Forward f = TkHz 7500 42,500

Transconductance (Note 1) f= 100MHz 7000 amho >

Qos Common-Source Output Conductance t= 1kHz 45

Cres Common-Source Reverse Vpg = 18V, Ip = 2mA} f = MHz 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 WwW
Input Noise Voltage vHz

IT550 .

SYMBOL PARAMETERS CONDITIONS MIN. MAX. UNIT

'pssi Saturation Drain Current
ipssz Ratio (Notes 1 and 2) Vos = 18V, Veg = 0 0.95 1 =

|Ves1-Vesal Differential Gate-Source 50 mv
Voltage Vig = 15V, Ip = 2mA

4|Vesr-Vasal Gate-Source Voltage (Ta = -85°C to +125°C)
aT Differential Drift (Note 3). 100 EVES

Gist Transconductance Ratio
Sts2 (Notes 1 and 2) Vpg = 18V, Ip = 2mA f = ikHz 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 Ta and Tg
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BINTERSIL —_imz00
P-Channel Enhancement

Mode MOSFET
FEATURES

® Low ON-Resistance ,
* High Gain -

© Low Noise Voltage

© High Input Impedance

¢ Low Leakage PIN CHIP

CONFIGURATION TOPOGRAPHY

TO-72 1503

ABSOLUTE MAXIMUM RATINGS ae me
(Ta = 28°C unless otherwise noted)

Drain-Source and Gate-Source Voltage ...... -40V 2025 9008

Peak Gate-Source Voltage (Note 1).’. +125 se
Drain Current ........ v1. 5OMA

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

Operating Temperature. Range ... -55°C to +150°C tl tJ).
i 4 e oma, onze : Tro O28 x 2688

caer (Sdldering, 10 sec} : Spoor e 284 ohe0 tees wore lease oua0* coos

Derate above 25°C .. - smwec
ORDERING INFORMATION*

TO-72 WAFER DICE

171700 IT1700/W 1T1700/D

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted), Vgg = 0 unless otherwise noted.

PARAMETER . MIN MAX UNITS TEST CONDITIONS

BVpss Drainto Source Breakdown Voltage -40 v Vas=0, Ip = -10 KA

BYsps Source to Drain Breakdown Voltage ~40 Vv V@s20, ip =-10 nA

less Gate ‘Leakage Current (See note 2)

Ipss - Drain to Source Leakage Current 200 | pA

‘pss (150°C) | Drainto Source Leakage Current 04 [ BA ‘| V@s=0, Vos =-20 V

‘SDS Source to Drain Leakage Current. . 400 | pA .

Igpg (180°C) | Source to Drain Leakage Current 08 “pA

Vggith) Gate Threshold Voltage b -2 \ <5 v Ves= Vpbs. Ip ==10 nA

[DS fon) Statié Drain to Source “on” Resistance __ 400 ohms Vag=-10 V, Vps=0

'pg (on) Drain to Source “on” Current m, VGs=-10V, VDS* -T5 V

Sts Forward Transconductance 2000 4000 ymohos Vps= -15 V, 1p = -10 mA
Common Source | f=1 kHz

Ciss Small Signal, Short Circuit, Common 5 pF Vpg =~ 15V, Ip = -10.mA
Source, Input Capacitarice . f=1MHz

Crss Small Signal, Short Circuit, Common 1.2 pF Vpge-i8V, Ip =0

Source, Reverse Transfer Capacitance f=1MHz

Coss Small Signal, Short Circuit, Common 35 pF Vps=-15V, Ip=-10 mA

Source, Output 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'imméasurable. Package suppliers are requited to guarantee a package leakage of < 10 pA. External package

iéakage is the dominant mode which is sensitive-to both transient and storage environment, which cannot be-guaranteed.
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INTERSIL IT1750

N-Channel Enhancement

FEATURES

Low ON Resistance

Low Cag

High Gain

Low Threshold Voltage

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise. noted)

Drain-Source,and Gate-Source Voltage

Peak Gate-Source Voltage-(Note 1).

Drain Current

Storage Temperature Range

Operating Temperature Range

25V

2125V

- 100 mA

. “85°C to +200°C

. 65°C to +150°C.

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

Power Dissipation ... 375 mW

Derate above 25°C smwrec

Mode MOSFET

PIN

CONFIGURATION

TO-72

CHiP

TOPOGRAPHY

1003

ELECTRICAL CHARACTERISTICS (ta = 25°C, Body connected to Sourcé and Vgg,= 0.unless otherwise noted)

— me, |
ceo

Nao 208y ouet
‘oad TM 008

"MOTE SUBSTRATE

(Bony

ORDERING INFORMATION*

TQ-72 WAFER DICE

(T1750. | 1T1750/W IT1750/D

“When ordering waferidice refer to Appendix B-23.

PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
VGS(th) Gate to Source Threshold Voltage 0.50 “15 3.0 Vv Vos = V6s, 1p = 10 A

Ipss Drain Leakage Current 0.1 10 nA Vps = 10 V, Vgg= 0

lass Gate Leakage Current See note 2. :

BVpss Drain Breakdown Voltage 26 i v ip.= 10 pA, Vag = 0

DS ton} Orain To-Source on Resistance 25 50 ohms Ves = 20 V

'Dion} Drain Current 10 _ 50 mA Vps=V6s= 19 V

Ys. Forward Transadmittance 3,000 emhos Vos = 10 V, ID= 10 mA,
t= t KHz

j . 1p= 10 mA, Vpg = 10V,
Sigs Total Gate Input Capacitance 5.0 6.0. pF #21 MHe

Cag Gate to Drain Capacitance 1.3 16 aF VoG=10V, f= 7 MHz

NOTES:

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

2. Actual gate current js immeasurable, Package suppliers are required to guarantee 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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INTERSIL -§405-3107
N-Channel JFET

. ‘ : PIN
CONFIGURATION

FEATURES : : TO-92
© LOW Fpsion) :

APPLICATIONS

Analog Switches

« Choppers

@ Commutators 
sp G

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

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

_ Gate Current ....0.....+e- Tea see eee eeed 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

Derate above 25°C

ORDERING INFORMATION*

J105 TO-92 only

J106 TO-92 only

3107 TO-92 only

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

108 1108 «1107

PARAMETER, - . MIN |'TvP | MAX | MIN [TyP. [Max | MIN} TYP | MAX [UNIT TEST CONDITIONS

lgss___| Gate-Reverse Current (Note 1) | =3 -3 -3 | 9A Wog=0V, Veg= -15¥

Vasiotn | Gate-Source Cutott Voltage 45 “10 | -2 ~6 [-05 ~45 Vos =SV. pet aA

Bass Gate-Source Breakdown Voltage ~28 =25 [25 V Pipg=0¥, Ig=- TA

Ipss Drain Saturation Current {Note 2) - | S00" 200 100 «| mA [¥ps=18¥, Vag =0¥

er Brain Gutotf Current (Noté 1) ' 3 3 3 |-PA |vpg=5V, Vag= — 10V

TDS(on) Drain source ON Resistance ca € ref [Vpss0.41V, Vas =0¥

te OFF Capacitance a5 5Cagioth. | drain Gate OFF Capacitan Ei: 35 Wps=0V, Vege -10v

Sogiathy | Source Gate OFF Capacitance ES 36 35

Cagiony . f=1 MHz

+ Drain Gate plus Source Gate 160 160 [ 180 | pF (Vog=Veg=0V

Sagion) ON Capacitance °

Yeion) Turn On Delay Time 15: 5: 15 ~ | Switching Time Test Conditions +
t Hise Ti 4105 _J108__ 107.
r jae Time 20 20 20 =e

ns’ | Yoo Tev. 15V 15V

tarot) Turn Off Delay Time 18 18 16 Vest) -12" -7v. =8V

t Fail Time 20 7 20 20 AL Son S02 502

NOTES: 1. Approximately doubles for every 10°C increase in Ta.

2. Pulse test duration =300 zs; duty cycles3%,
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J111- J113
N-Channel JFET

FEATURES 
PIN CHIP

* Low Cost CONFIGURATION TOPOGRAPHY® Automated Insertion Package
* Low Insertion Loss 

10-92 5001.* No Offset or Error Voltage Generated by Closed -
Switch 

ru

High isolation Resistance from Driver ‘ 4
© Fast Switching

© Short Sample and Hold Aperture Time oe a

APPLICATIONS L. a
Analog Switch ous, Sk* Anal witches

. Choppers . . D.s a SOURCE
* Commutators . —l

ABSOLUTE MAXIMUM RATINGS . ORDERING INFORMATION*
(Ta = 25°C unless otherwise noted)
Gate-Drain or Gate-Source Voltage ~35V TO-92 WAFER DICE
Gate Current ............... 50 mA 7
‘Storage Temperature Range . -65°C to +200°C sant St sid
Operating Temperature Range ........ -55°C to +150°C J112 Jn2/Ww 1112/0Lead Temperature (Soldering, 10 sec,) +. +300°C J113 J113/W JUD
Power Dissipation, lees ++ 310 mW:

Derate Above 25°C . 28 mWieG

“When ordering wateridice refer to Appendix B-23.

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS: 25°C unless otherwise noted . ..
Ch a J112. J113

PARAMETERS MIN| TYP] MAX|MIN] TYP[MAX|MIN [TYP] MAX|UNIT TEST CONDITIONS
Igssa Gate Reverse Current (Note 7 ot x1 x1_{ nA’ | Vos = 0V. Vas = —15VVasioft) Gate Source Cutoff Voltage 3 ~10 | -1 5 |05 3 Vv Vos = SV, lb’= vA
BVass Gate Source Breakdawn Voltage .-|-35 | -35 235 |. » Wos=0V, Ie = -1nAloss Drain Saturation Current (Note 2) 20- § 2 mA |Vps =-15V, Vag = OVlnyorhy Drain‘ Cutoff Current (Note 1) T 4 : ‘..| nA_[Vps = $V, Vas =—10V
tosion) _|. Drain Source-ON Resistance 30 60 100["" [Vos =0.1V, Ves = OVCagiofiy Drain Gate OFF Capacitance 5 5 5 . = ao :Csgioty | Source Gate OFF Capacitance 5 5 5 Fr Vos = OV, Vas = ~10V.
Craton) Drain Gate Plus Source Gate 28 28 28 | Wos= Ves =o = 41 MHzCsgion) ON Capacitance :
tion) Turn On Delay Time kd rd 7 Switching Time Test Conditions
tr “| Rise"Time 6 6 6 S11 112113.
tacofty | Turn Off Delay Time 20 20: 20 ns |Vop 10V. 10V 10V
t Fall Time 15 15 15. Vast} -12V.-7V -5Y

fi 2 lL RE O.8kO 1.6k0: -3.2k0
NOTES: 

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

FEATURES

© Low Insertion Loss

* No Offset or Error Generated by Closed

Switch, :
Purely Resistive

High Isolation Resistance from Driver

e Short Sample and Hold Aperture Time

© Fast Switching

APPLICATIONS.

¢ Analog Switches

*® Choppers

* Commutators

174-3177.
P-Channel JFET

PIN CHIP

CONFIGURATION TOPOGRAPHY {Note 1)
TO-92 5508

i

‘treo

06F?* Bae PP

i

oG6 S

ORDERING INFORMATION*

TO-92 WAFER DICE

JS1?X JT? XW J17XID

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

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

Gate-Drain or Gate-Source Voltage (Note 1) . :
Gate Current ......:.. tee

Storage Temperature Range ..

Operating Temperature Range

Lead Temperature (Soldering, 10 sec.)

Power Dissipation ..-...

Derate above 25°C

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS: 25°C unless otherwise noted

seers 8OV

acces SOMA

B5°C 10 +200°C

“68°C to +150°C

veers. 300°C

350 mW

3.5 mw?

iva ais 176 Pig

PARAMETERS. .__[ MINT TVP[MAX|MIN] TYP] MAX [MIN [TYP] MAX [MIN [TYP] MAX] UNIT TEST CONDITIONS
lassr_ | Gate Reverse Current bd 1 1 1 nA [Vps =0, Vas = 20V

“Nate 2) a "

Vasiom) | Gate-Suree Cutotf 5 1) 8 6 ys 4 [08 225 Vos =-15V, Ip=—10nA

Voltage : Vv

Bvess | Gate-Source Breakdown | 30 > [30 30 30 Vos = 0, la =1uA

Voltage . 4

pas | Saturation Drain Current | =20 =100) =7 | 80 [= 85 [TE 20] mA | Vos = -18V, Vas= 0

‘Note 3) man

Spier} «=| Drain Cutoff Current -1 = -1 1 | nA | Vos =-15V, Vas = 10V

iNote, 2)

Tosion) | Drain-Source ON Ey 128 250 300 | © |Vas=0, Vos =-0.1V

Resistance

Cagiaty | Drain-Gate OFF Ex 55 55 55|

Capacitance - ,
Gagiott) | Source-Gate OFF 35 55 EX 65 Vos =.0, Ves = 10V |

Capacitance = j
Gagion) | Drain-Gate Plus Source oF f=1 MHz

+ | Gate ON Capacitance 40 40 40 40 Vos = Ves = 0
Cegtony

Talon) Tur On Delay Time: 2 5 6 20 Switching Time Test Conditions
“174 | J175 J176 | J177

tr Rise Time 8 10 20 25 ns [Woo tov i-évp -6v [6v

tao _| Turn Off Delay Time 5 10 15 20 Vesior) 12V] av} av | av

t ‘Fail Time 10 26 20 5 RL Seon 2kAs.eKahoKN
‘ . Vagien) ov: | ov | ov | ov

NOTES: .
4. Geometry is symmetrical. Units.rhay be operated with source and drain leads interchanged.

2. Approximately doubles for every 10°Ciincrease in Ta.

3. ‘Pulse test duration -300us;-duty cycle = 3%.
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INTERSIL

‘FEATURES

© High Input Impedance

* Low Igss

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted}
Gate-Source or Gate-Drain Voltage

Gate Current

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 ................005 360 mW

Derate above 25°C ........... 3.3mW/?C

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS: 25°C unless otherwise noted

J201- J204
N- Channel JFET

PIN

CONFIGURATION

TO-92

CHIP

TOPOGRAPHY

5010*

2019.0930),

a “RorhoaszyFULL R,

sn

00280635) 5 90254,0805)
“Goss uaa) * ‘00354

NOTE: SUBSTRATE 1S GATE

TO-92 WAFER DICE

J201 J201/W J201/D

J202 J202/W §202/D

J203 J203/W J203/D

3204 J204/W J204/D.

*DICE WITH 4 MIL BONDING PADS.

AVAILABLE, CONSULT FACTORY.

FOR DETAILS,

“When ordering waferidice refer to Appendix: B-23,

201 202 03 204

PARAMETERS mun i| Typ | max [min | Typ [max [min [tye [max [min] TYP |: MAX | UNIT TEST CONDITIONS.
lgag | Gate Reverse Current = 100 = 100 = 10 =100{ pA |Vpg=0. Vag= ~20V

Note 2) |

Vasiom | Ste Souree Cutoft 08 =18 | -08] ~40 [= 20 = 100] 05 =20 Vos =20¥, Ip= 10 nA

Voltage 
v

Bagg | Gale-Source Breakaéwn 40 40 7) 25 Vs =0,Ig== 18

Voltage

logs Saturation Drain'Current 02 10 109 45 | 40 20 12 mA !Vo5=20V,Vgg=0

(Note 3) L

6 Gate Curent (Note 1) ~a5 “38 35 =35 PA [Vg = 20V. Ip = 200A

ts Comman-Source Forward En) 7000 1500 7506
TiansconductancetNote 2)

Tos Gertman Source Output | 35 10 28 wm yg 20¥. Ves%0 fet ke

Conductance

Sigs ‘Gomman-Souree Input 3 4 4 4

Capaéitance oF fet ee
Cine Gommon-Source Reverse | 1 1. 7 7

Transtor Capacitance .

3m Equivalent ShortGiecutt 3 8 5 10 ‘av [Vog = 10V, Vag =0 T= kee
Input Noise Voltage 

Vit

NOTES: 1. Approximaiely doubles for every 10°C increase in Ta.
* 2, Pulse test duration= 2ms.
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J201-J204 ~ RBINTERSIL

J204

PARAMETERS MIN | TYP | MAX UNIT TEST CONDITIONS

\ Gate Reverse Current 400 A y Oy 20v

ass (Note 2) Pp. os = 9 Ves =

8 Vv Gate-Source Cutoff 05 20 Vv Vv 20V, ID = 10nA
~0: — 2) = ; = 10n

i GSioft) Voltage bs

T | py Gate-Source Breakdown 25 Vy Ol A '

1 ass Voltage bs = BGS oH
c | Saturation Drain Current 12 A Vv 20v. V 0

. m. = : =
DSS (Note 3) DS Gs

lg Gate Current (Note 1) -35 pA Vpg = 20V, Ip 200uA

Common-Source Forward
Sts : 1500

Transconductance (Note 2)
zmho f= 1kHz

D Common Source Output 25

M Sos Conductance : y 20V, V

alc Common-Source Input 4 ds = am Gs ©
iss |

Capacitance

M P pF f=1MHz
I Common-Source Reverse

co | ors ‘ 1
Transfer Capacitance

Equivalent Short-Circuit nv
ep . 10 = | Vpg = 10V, Veg = f=1kHz

Input Noise Voltage Hz
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INTERSIL
FEATURES

® Industry Standard Partin Low Cost Plastic Package
© High Power Gain

© Low Noise

* Dynamic Range Greater than 100 dB

Easily Matched to 750, Input

APPLICATIONS

* VHF/UHF Amplifiers
© Oscillators
© Mixers

ABSOLUTE MAXIMUM RATINGS
(Ta= 28°C unless otherwise. noted)
Drain-Gate Voltage ....1.. tees ~25V
Drain-Source Voltage ........ . ~25V
Continuous Forward Gate Current : “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
Power Dissipation ...... 300 mw

Derate above 26°C 1.7 mw

ELECTRICAL CHARACTERISTICS: 7
TEST CONDITIONS: 25°C unless otherwise noted

. J308-J310
N-Channel JFET

PIN
CHIPCONFIGURATION TOPOGRAPHY

TO-92° ov

Free te =]

Baar aL >
7 |$021 ray one

note susstnane ve 36 0098Ss DG antnces BOR goes

ORDERING INFORMATION*

TO.92

J30X

WAFER

J3OX/w

DICE

J30X/D

“When ordering wateridice refer to Appendix 8-23.

3308 1308 JatoPARAMETER MIN | TYP | MAX] MIN T TYP [MAX | MIN] TYP | MAX] UNIT TEST CONDITIONSBVass | Gate-Source Breakdown 25 25 “25 Vo Tig = 124, Vos = 0Voltage

lassr” | Gate Reverse Current =10 0 =1.0 |" TA” | Vas = ~15V,[Ta = Tee ao =i0 =7.0'[ "uA | Vos = 0Vastort) | Gaté-Source Cutoff id “1.0 6.5 | -1.0 ] “4.0 | -2.0 65[ Vv Vos= 10V, Ib = 1nAVoltage

Ipss | Saturation Drain 2 60 | 2 30 | 24 60 |} mA “| Vos = 10V, Ves = 0Current (Note 1) 
A

Ves) | Gate-Source. Forward 70 10 10°] V “|Vps=0,1e=7 mAVoltage

ts Common-Sourcé Forward 8,000 [20,000/70,000} '20,600)8,000 18,000)Transconductance

gos [ Gommon-Source 200 200 200Output Conductance 
Vos = 10V, _ofp Common-Gate Forward 3,000) 73,000) 72,000) Jens | oS oma = 1 kHzTransconductance

Gog Common Gate Output 150 150 150
Conductance

Coa Gate-Drain TS [2s 18 | 28 18 | 28Capacitance 
Vos = 0, =Cos | Gate-Sourca 43 [30 a3 | 30 4s] PF [ves = ~0v fe MizCapacitance

én Equivalent Shart-Circurt 10 70 10 nV) Vos = 10V, {= 100 He:_|input Noise Voltage 
Viz | Ip = 10mARewvisy |Cammon-Source Forward 12 12 12, -Transconductance

Revfg)_ | Common-Gate input cca 14 14°Conductance

Reis) |Common-Source input 0,4 04 0.4 mmboConductance : 
f= 105 MHzRevosy | Common-Source Output os 015 O15 Vos = 10V,Conductance 

Ip = 10mAGog Common-Gate Power 16 16 16Gain at Noise Match
NF Noise Figure TS 15 15 deGpg | Common-Gate Power 1H 17 TiGain at Noise Match 

f= 450 MHzNF Noise Figure 27 Bi a7

NOTE: 1. Pulse test PW 300 us, duty cycle 3%.
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SINTERSIL &114/H, LM114A/AH

GENERAL DESCRIPTION

These devices contain a pair of junction-isolated NPN transis-

tors fabricated on a’single silicon substrate. This monolithic

structure makes possible extremely tight parameter matching

at low cost. Further, advanced processing techniques yield

exceptionally high current gains at low collector currents,

virtual elimination of “popcorn noise,” low leakages and

improved long-term stability.

Although designed primarily for high breakdown voltage and

exceptional DC characteristics, these transistors have surpris-

ingly good high-frequency performance. The gain-bandwidth

product is 300MHz with ImA collector current and 5V col-

lector-base voltage and 22MHz with 10uA collector current.

Typical collector-base capacitance is only 1.6 pF at 5V.

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

, Collector-Base Voltage (1) .....

Collector-Emitter Voltage {1}

Collector-Gollector Voltage .

+» 46V

45V

45V

Emitter-Base Voltage (1). .
Collector Current (1) ...+ fees 20mA
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 ... 800mWw

Derate above 25°C .. t4mwieCG

ELECTRICAL CHARACTERISTICS (Note 2)

Monolithic Dual NPN

Transistor

FEATURES

« Low offset voltage

« Low drift

e High current gain

* Tight beta match

« High breakdown voltage

» Matching guaranteed over a OV to 46V collector-base vol-

tage range

« CMRR > 100 dB

PIN CHIP

CONFIGURATION TOPOGRAPHY
TO-71 4003

TO-78

9250

aN toes one
0035 "0035 .

| aAgE <P TvP 2ouaces
900 DiaMeTER

BASE 3) » EMITTER 22 0040"
gwirten 1 TYP,2 PLACES ‘0030

e DiamereA

E71 S
By

ORDERING INFORMATION*

TO-71 To-78_ | WAFER DICE

UM114 | CM114H_ | LM134/W { LM14/D

LM114A | LM114AH : |

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

MAXIMUM LIMITS.

PARAMETER LM1148, AH LM114, H UNITS CONDITIONS

Offset Voltage os 20 ‘mv WA s Ig 5 100%

_ Offset Current 20 10 nA Ig = 10nd.

O58 lg = 148

Bias Current 20 40 nA Ig = 10xA

. 30 . lg eA :

Offset Voltage Change 0.2 15 mv OV = Vea = Vmax, Io = 10xA

Offset Current. Change. 1.0 4.0 nA

Offget Voltagé Drift 20 40 WE .

Offset Current 12 50 —58°C $ Ta 8 125°, Iq = 10pA

Bias Current 60 180 nA

Collector-Base Leakage Current 
Vos = Vmax

10 50 oA

JUTR= 12°C 0 50 nA

Collector-Emitter Leakage ; Voge = Vmax, Ves =.0V
Current 50 200 pA

[Tas 125°C 50 200 ry

Coflector-Gollector Leakage Voo = Vmax

Current 100 300 pA
TA= 125°C TOO 300 nA

Note 1: Per transistor.

Note 2: These specifications apply for Ta = +25°C and OV < Vog < Vmax, unless otherwise specified. For the LM114 and LM114A, Vinax =
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| : M116INTERSIL : Diode Protected
N-Channel Enhancement

Mode MOSFET
alow eae PIN DEVICE
* integrated Zener Clamp for Gate Protection CONFIGURATION , SCHEMATIC

TO-72, in

' Lyno 2ABSOLUTE MAXIMUM RATINGS : 7
(Ta = 25°C unless otherwise noted) cs
Drain to Source Voltage ,. . p03
Gate to Drain Voltage

Drain Current... .....

Gate Zener Current

Storage Temperature Range ¢ s CHIP
Operating Temperature Range a ‘a 6 TOPOGRAPHY
Lead Temperature (Soldering, 10 sec.} +300°C 1003
Power Dissipation - .

Derate. above 2 BBR SS ‘a

ORDERING INFORMATION*

70-72 | WAFER | DICE

Mite. | mite/w | mt16/D

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

M116
PARAMETER min | MAX UNITS. TEST CONDITIONS.

"DSion) Drain Source ON Resistance in Q ves = o "a 2 = 106 ax Vee $
VGS(th) Gate Threshoid Voltage 7 5 Vos= Vos, Ip =104A, Vag=0 =
BVpss Drain-Source Breakdawn Voltage 30 Vv ip = 1A, Ves = Ves =0
BVsps Source-Drain Breakdown Voltage 30° Ig=7uA, Vep = VBp =0
BVGBS Gate-Body Breakdown Voltage *30 60 Ig = 102A, Vgp = Vopr = 0
IDIOF F} Drain Cutoff Current 10 nA Vos = 20 V, Vas = Veg =0
IS(OFF) Source Cutoff Current . 1 10 . Vsp = 20 V, VGp = Vap =0
'gss° Gate-Body Leakage ‘|100 pA Vas = 20 V,.Vps = Vgs 20
Cog Gate-Source 25 VGe = Vpe = Vsp=0, f=1 MHz
€oq Gate-Drain Capacitance ~ 2.5 Body Guarded

Cab Drain-Body Capacitance . 7 pF Vage =, Vpg= 10 V, f= T MHz

Ciss Input Capacitance . 10 Yap ne voR =10V, Ves =O
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_- -U200-U202
N-Channel JFET

» Low insertion Loss

* Good OFF Isolation

APPLICATIONS

*® Analog Switches

e Commutators:

e Choppers

PIN CHIP

CONFIGURATION TOPOGRAPHY

TO-18

5004

(90)35 FULL RADIUS.

‘BONIS IDRAIN

ac "SOUACEY

ORDERING INFORMATION®-

10-18 WAFER DICE

U200 U200/w Y200/D

201 U201/W. U201/D

202 U202iw U202/0

*When ordering wafer/dice refer to Appendix 8-23.

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

_Gate-Drainor Gate-Source Voltage . wees “OV

Gate Current ... 06-2.cess eee .. 5OmMA

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

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

Lead Temperature (Soldering, 10. sec.) sevecne F800°C

Total Device Dissipation oi. ca cece eee e teen eee ete teen eee eee etet ae~ 1.8W

Derate above 25°C .. 10 mW

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

U200 201 202

Parameter : a Unit Test.Conditions
Min |-Max | Min | Max-| Min | Max . |

. : }| -4 ., 14 —1).nA
lass Gate Reverse'Current °c VG8s = 20.V, Vpg = 0

ae fia= 150°C! , 1 =1 —1( 4A ?

BVgss | Gate-Source Breakdown Voltage | -30 | -30 -30 Vv Ig =12A, V6g 20

Vagiotf} | Gate-Source Cutoff Voltage j=05} =3]-1.5} -5)+3.5] -10 } Vpg 2 20N, tp = 100A

‘| Drain CutoffC it 1 4 1) nA vi 10 V, Ve 12V
rain Cut urren 7 = =o

Boot) Ta= 150°C 1 i TL pA 4 DS= OM eS
Ipss | ‘Saturation Drain Current (Note 4) 8| 28) 15| 751 30] 150| mA | Vog = 20 Vv, Veg =0

Tds(on) | Drain-Source ON Resistance 150 75 50) ohm} Veg.= 0,lp = 0 if = 1 KHz

G | Common-Source Input 30 30 40 ly 20v.v 0

iss Capacitance {Note 1) Ds = 20% NGS ~
pF ow if = 1 MHz

c Common Source Reverse Transfer 4 3 8 1 yy bY Rv

18S Capacitance 8 bs= 9. Nas=

NOTE 1: Pulse test required, pulsewidth = 300 psec, duty cycle s3%.
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FEATURES °-

® Good Matching Characteristics

APPLICATIONS

| ® Differential Amplifiers

| ® Low and Maximum Frequency Amplifiers-

ABSOLUTE MAXIMUM RATINGS
(Ta = 26°C uniéss otherwise noted)

Gate-Source of Gate-Drain Voltage (Note 1} ~50V

‘Gate Current (Note +) . 50 mA

Storage Temperature Range ~G5°C to +200°C.

Operating Temperature Range .. -58°C to'+150°C

‘Load Temperature (Soldering, 10 sec.) . +300°C

Power Dissipation ...... . 300 mw
Derate above 25°C. 1.7 MWC

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

co ~U231-U235AEST ie Dual N- Channel JFET
PIN CHIP).

CONFIGURATION TOPOGRAPHY

TO-71 6037 >—— ous

s—-F ~

aus

sy "2 oe if

ALL BOND PADS ARE 4x 4MiL.

ORDERING INFORMATION*

10-71 WAFER DICE

U23x U23xiw U23x/D

*When ordering waféridice refer to Appendix B-23.

1. Per transistor.

2. Puise test required,. pulse width.5.300.ys, duty. cycle.<' 3%.
3. Measured at end points, Ta and Te.

Parameter Min_| Max_|_Unit Test Conditions

oo -100 | pa

lossr Gate-Reverse Current. Vas = -30V, Vos = 0
an . Ta= 150°C 500 | nA

BVess Gate-Source Breakdown Voltage -60 Ia = 1nA, Vos = 0

Vasiott) Gate-Source Cutoff Voltage 0.5 | -45 Vv Vos = 20V, Ip= 1 nA
Vas Gate-Source Voltage. -. 0:3 [| -4.0

50 pA | Voa = 20V, [Ip = 200pA

Ig. Gate Operating Current _

Ta = 125°C ~250 | nA

toss Saturation Drain Current (Note 2) 0.5 5.0 MA_| Vos = 20V, Vas = 0

1000 | 3000 t=1 kHz

Ots CGommon-Source Forward Transconductance (Note 1) Vos = 20V, Vas = 0
: 1000 zmho f= 100 MHz

Sts Common-Source Forward Transconductance (Note 1) 600 | 1600 Vo. = 20V, lp ='200uA
Jos Common-Source Output Capacitance . 35 Vos.= 20V, Vas=0 f= 1 kHz

Gos Common-Source Output Conductance 10 Voge = 20VIp = 20044

Ciss Common-Source Input Capacitance 6
PF f= 1 MHz

Cres Common-Source Reverse Transfer Capacitance 2 7 Vos = 20V, Vas = 0
Q .

Bn Equivalent Short Circuit Input Noise-Voltage 80 Hz f= 100 Hz

an U231 | U232 | U233 | U234 | U235

Matching Characteristics Max | Max | Max | Max '| Max | Unit Test Conditions

UUet-le2] Differential Gate Current 10 10 10 10 10 nA_|Voa = 20V, lp = 200zA [125°C
(lpss1-loss2? Saturation Drain Current ae 5 5 10 16 % Vos.= 20V,Ves=0 .

iossi. Match (Note 2) : :

[Vasi-Vasz2| |. Differential Gate-Source 5 10 15 20 2 | mv
Voltage

AlVas1-Vesal | Gate-Source Voltage 10° | 25 50 75 100 °

‘AT |. Differential Drift (Note 3} - BVAS
~ 10 25 50 78 100. Vos = 20V, Ip = 200zA [Te = 25°C

| (Qte1-Gts2) | Transconductance Match 3 5 5 10 15 %

‘Ofst (Note 2) . Yf=1 kHz
|ost-Gosal Differential Output 5 5 § EJ Ey zmho

Conductance | ‘

:NOTES:
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SINTERSIL thio Duet’
Monolithic Dual

N-Channel JFET
FEATURES PIN CHIP

. > 5000 umho from DC to 100 MHz
e Perched Vas, Gis and gos CONFIGURATION TOPOGRAPHY

TO-99 6022

2360 5 SOB ooOp
ABSOLUTE MAXIMUM RATINGS T s-4 (PVP. 2 PLACES)

? 4

(Ta = 25°C unless otherwise noted) aS 4 Lo 98322087
. TYP.2 PLACES)

Gate-Drain or Gate-Source Voltage (Note 1) ...... -25V 5) ome wean /
Gate Current (Note 1) . 50 mA ar
Storage Temperature Range ..... -65°C to +200°C. .

Operating Temperature Range 55°C to +180°C g& Dal Ga

Lead Temperature (Soldering, 10 sec.) ..:....- +300°C a ob, St

ONE SIDE BOTH SIDES

Power Dissipation ..... . 250 mW 500 mw

Derate above 25°C . .38mWwiPC 7.7 mw/eC

ORDERING INFORMATION*

‘ TO-99 | WAFER DICE

U257 | U257/AW_ | U257/D

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

PARAMETER MIN MAX | UNIT TEST CONDITIONS

i" =i00_| pA.
| & =GSsR Gate Reverse Current [a 10° 7250 nA Vas=15V,Vps=0

BVGss Gate-Source Breakdown Voltage ~25 | vy LIg==-1HA, Vps=0 ~

VGS(ofh) | Gate-Source Cutoff Voltage ; <4 =5 Vos 2 10-V,ip= 1nd

Toss Saturation Drain Current (Note 2) A 40 | mA _| Vpg= 10 V,Vgg=0

Sts Common-Source Forward Transconductance 5000 | 10,000 Vps= 10 V, Ip=5 mA

Ofs Common-Source Forward Transconductance 5000 | 16,000 mho

dos Common-Source Output Conductance J 150 | Vos=10V,Ip=5mA [f= 1kHz
dass Common Source Output Conductance 7150 T “~[F= 100 MHz
Ciss Common-Source Input Capacitance. 5 . _

Crss Common-Source Reverse. Transfer Capacitance 12 pF Vpg = 10V, Ip= 5 ma | f= t MHz
nv,

th | Equivalent input.Noise Voltage _ . 30 Hz ° £210 kHz

1

Thee Drain Current Ratio at Zero Gate Voltage’ {Note 2) | 0.85 1 Vos=10V, Vgg=0
lVqs1-VGsel..| Differential Gate-Source Voltage 100 mV, .

ad Transconductance Ratio 0.85 1 VpG = 10 V, ID =5 mA,
s f= TkH

igoct-dos2l Differential Output Conductance 20 | zmho 2

NOTES:

1. Per transistor. . .

2. Pulse test required, pulse width = 300-us, duty:eycle < 3%,
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APPLICATIONS

* Analog Switches

*® Commutators .

© Choppers

ABSOLUTE MAXIMUM RATINGS

(Ta = 26°C unless otherwise noted)

Gate-Drain or Gate-Source Valtage (Note 1) ..

U304-U306

P-Channel JFET

PIN :

CONFIGURATION

TO-18

DB ae §

CHIP

TOPOGRAPHY (Note 1)

vn aaa

a

Gate Current .. 5508 | |) s SRB

Storage Temperats ig “85°C to +200°C coir pa,

Operating Temperature Range -55°C to +150°C 0141 3561 serge
Lead Temperature (Soldering. 10 sec.) + 800°C ansi 7)
Power Dissipation, ....... 350 mW Bie eb Rw

Oerate above 25°C 2.8 mW? 26376 093
02h aoe

NOTE SUBKIRAYE 18 Gate

ORDERING INFORMATION*

TO-18 WAFER DICE

: 304 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.

ae U304 U305 U306

- Parameter -| Min } Max | Min | Max | Min | Max | Unit Test Conditions

500 500 | 500 | pA

Iesgn | Gate Reverse Current i Vas = 20¥;, Vos = 0
[Ta= 150°C 1.0 4.0 1.0 {HA

BVgss | Gate-Source Breakdown Voltage 30. 30. |. 30. Ig = vA, Vos = 9

Vastotty] Gate-Source Cutoff Voltage 5 10 3 6 1 4 Vos = -15¥, [pb = -TpA

an 2 V | Vas = 0;.Jo-= ~15mA(Us04),
Nbsion)| Drain-Souree-ON Voltage. -t.3 0.8. 0.6 7 ip = “7MA (U305),

: Ps Ip = -3mA (U306)

loss’ "| Saturation Drain Current (Note 2), 30 [=90 [=15 {-60_{.-5.[ -25 {mA | Vos =-15V, Vas = 0.

. -500 “{-800° -500| pA .| Vos = -15V, Va's = 12V' (W904)

Inet) | Orain Cutoff Gurrént l Vas * 7V (U305)

Ta = 150°C. [-1.0 =1.0° =1.0'} uA Ves'= 5V (W306).

TDSion) | Static Drain-Source ON Resistance 85 110 175-409 | Ves = OV, lo-=—tmA .

Tdsion) | Drain-Source ON Resistance 85 110 175 | ff [Vas = 0% Ip=0 = T kHz)

Ciss Common-Source Input Capacitance a7. 27 | ar Vos = -15V, Vas =0 °
— . Ds = 0, Vas = tev (US04) f= 1.MHz

’ Cormmon-Source Reverse Transfer pF Ves = 7V (U305),

Crss Capacitance: 7 7 7 Ves = 5V (U306)

. . U304 “| U30S | Us06

tdion) Turn-ON Delay Time 20 25 25 ~ =
, LVpp =10V__| -6V -6V

tr Rise Time 18 23 35 _|-ns |Vesiotn| 12V wv SV

tdlott} Turn-OFF Delay Time 70 15 20 RL g800 [7438 | 1800n

tf Fall Time 28 40 60 Vasion)| 0 a
(Dien) [~T5mMA[-7mA T-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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[INTERSIL ~ U308-U310
N-Channel JFET

FEATURES PIN CHIP

® Industry Standard Part in Low Cost Plastic Package CONFIGURATIONS TOPOGRAPHY

© High Power Gain : TO-52 ;

Low Noise

Dynamic Range Greater than 100 dB Sn Seo
Easily Matched to 750 Input . 5021

ABSOLUTE MAXIMUM RATINGS

{Ta = 25°C unless otherwise noted) . 8

Gate-Drain or Gate-Source Voltage ....... teneeeees -25V wore eae
Gate Current ;

Storage Temperature . 65°C to +200°C

Operating Temperature Range ......... -S5°C to +150°C 10-52 WAFER DICE
Led Temperature (Soldering, 10 sec.) « +300°C U308. U308/Ww U308/D
Power Dissipation 500 mW U309 US09/W U309/D

Derate above 26°C. . 4mwc U310 US10iw U310/D

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted}

U308 u309 U310
SYMBOL| PARAMETER UNIT TEST CONDITIONS :

win] TYP] MAXx| Min| TYP] Max! min] TyP] MAX! |

: -150 -150 -180 |. pA Vag 7-15
lggsp | Gate Reverse Current | | L

Ta= 125°C +150 -150 -180| nA | Vag0

Gate-Source Breakdown : . -BVass | voltase =25, y -25 -25 IgF-THA, Ving =O

Vv Gate-Source Cutoff . Av
GSioffi] Voltage -1.0 -6.0 j-1.0 4.0 |-25 -6.0 Vpg 710, Ip = 1 nat

Saturation Drain Current _ .
‘oss linote1) 2 60 | 12 30 | 24 60 | ma Vog= 10 V; Vgg=0

Gate-Source Forward = =
Vesin | Voltage 1.0 1.0 10} Vv ig. 2 10 MA, Ving =0

Common-Gate Forward ‘ .

9% Transconductance (Note 11} 7°)” 20 | 10 20) 10 18 | mmo Voe=10V,
‘ Ds :

= f= 1kHz
Common-Gate Output Ip = 10 ma

So08 Conductance 150 150 . 150 | umho

c, Drain-Gate Capacitance 25 25 28‘ad : Vegt-10v.
F pF vere toy. | fs 1 MHz

Ogg Gate-Source Capacitance 5.0 5.0 J 5.0 Ds

3 Equivalent Short Circuit 10 10 10 ov ps= 10 Vv, #= 100 Hz
n input Noise Voltage | Fiz ly = 10 mA

Common-Gate Forward: 4} 15 15 15 f= 100 MHz
Sig Transconductance 14 14 14 ; = 450 Mhz.

mmho

ol 9, - |Common-Gate Output 0.18 0.18 0.18 f= 100 MHz

as Conductance 0.32 0.32 0.32 Vpg7 10, = 450 MHz

G | Comrmen-Gate Power 16 16 16 Ip t0mA | +2100 MHz
pa Gain 11 11 14 f= 450 MHz

: aB

a 15 158 13 f= 100 MHz
NE Noise Figure aT 37 3 T= 450 Mz

NOTE: Puise test duration = 2 ms.
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INTERSIL __U401-U406
pote Monolithic Dual N-Channel

FEATURES , : PIN CHIP

a eae CONFIGURATION - TOPOGRAPHY
¢ Minimum System Error and Calibration To-71

* Low Drift with Temperature 8037
© Operates from Low Power Supply Voltages 8

* High Output Impedance

Sys} ”

ABSOLUTE MAXIMUM RATINGS 4
{Ta = 25°C unless otherwise noted) . . 1 Oo

Gate-Drain or. Gate-Source Voltage (Note 1) ,....... 50V Pell g, A

Gate Current (Note 1) ; 10 mA Sam Or gant date

Storage Temperature Range . - €5°C to +200°C AGL BOND PADSARE'4 x4 MIL.
‘Operating Temperature Range ........ 55°C to +150°C

Lead Temperature-(Soldering, 10 sec) -........ +300°CPs i. $ } ORDERING INFORMATION*
p D ONE SIDE BOTH SIDES

‘ower Dissipation «......4 300 mW 500 mw
WAFER DICEDerate above 25°C... 26mW/°G 5 mW TO-7A

U40X U40x/W U40x/D

, :

ELECTRICAL CHARACTERISTICS

TEST CONDITIONS: 25° unless otherwise noted. “When ordering waferfdice refer to Appendix 8-23.

uso1 | usc2 | vaca | v40a | uaos |. aoe. '
‘ 4 a

Parameters ‘in |Max| in [Max Min |Max{ Min [Rax| Min [Max] min] ax] O° | Test Conditions
BVcss Gate-Source Breakdown. “50 “30 | [50 “50 !=50 50 } Vo [Vos =0-lg = =A

Voltage

Tass Gate Reverse Current 85 “5 25 =25 25 ~25 | pA [Vos =0, Vas = -a0V
(Note 21

Vasiofi} Gate-Source Cutoff = [-25| -5 |-25| -5 |-28| -5 [-25] -5 [25] -5 |-25 Vos = 18, Ip = 1A
+ __| Voltage v

Vasion) Gate-Source 23 “25 “23 2.3 ~23 2.3 Woe = 15V, 15 = 204A
Voltage (on!

Toss Saturation Drain Current 05 10.0) 05 |100) 05 | 10.0105 [100/05 |100| 05/1007 mA |Vos= i10V. Ves = 0

{Note 31 .

Operationg =15 =18 =15 ~15 -16 =i5| pA _|Voa= i6V,
Is Gate Current (Note 2) [Ta = 125°C =10 =10; =f [=i 10 10 | nA _| Ip = 200A

BVG1-G2 Gate-Gate Breakdown £50 E50 550 Ez) Ei) 50 V [Vag =6, Vas =0,lg=21pA
Voltage

ots Commen-Source Forward faq00| 7000 (2000 |700012000| rao] 2000) 7000) 2000/7006) 2600) 7000!

Transconductanga(Note 3) Vos #10, | ia que

does Common-Source Output 20 20 20 20 20 20 Vos.= 0 |
: Conductance : umho

ats Common-Source Forward 70] 1600/1000|1600|7600) 1600] 1000] 1001100017600] 1000| 1605

Transgonductance- E feat kre

Sos Common-Source Output 2.0 201, . | 20 2.0 2.0 2.0

Conductance Voa = 15V,
Ciss Gommon-Source Input ~ [80 &0 80 BO EX 8.0 Ip = 200A

Capacitance 
.

Cras |, Common-Source Reverse EX) 30 3.0 30 EX zo} PF MHz
Transfer Capacitance

@n Equivalent Short-Circuit 30 20 20 20 20 20 [ave f= 10 Mz
Input Noise Voltage Hz

CMARL Common-Mode Rejection 95 35 35 5 30 EL} 10 to 20V, Ip = 2008A
Ratio (Note 4)

(Vast-Vesel | Differential Gate-Source Ts 7 10 10 15 20) | 40 | mv | Vog = 10V, Ip = 200nA

Voltage : I.
AlVes1-Vesa] | Gate-Source Voltage Differ- 10 10 2 25 40 80 [uV/?C | Ypg = 10V,

aT ential Drift (Note 51 7 Ip * 200A

: To = +125°C

NOTES: ¥
1.. Per transistor, 5. GMRAR = 20 lo: of a Seal: AVop = 10 V.
2. Approximately doubles tor every 10°C increase in Ta. M9] AYves,-Ves,]
3. Pulse test duration = 300 wsec; duty cycle < 3%.

4, Measured at'end points, Ta and Ts.
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FEATURES

U1897-U1899

N-Channel JFET

© Low Insertion Loss PIN CHIP

© No Error or Offset Voltage Generated CONFIGURATION TOPOGRAPHY
by Closed Switch 70-92 ema

“SOTASAT (DRAIN)

APPLICATIONS —t

Analog Switches, Choppers er _

ABSOLUTE MAXIMUM RATINGS as seen

(Ta = 25°C unless otherwise nated) . |

Gate-Drairi of Gate-Source Voltage ~40V Josten moan
Forward Gate Current .........eeeeeee 10 mA yuu as|
Storage Temperature Range .. ~65° C to +200°C

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

Lead Temperature (Soldering, 10 sec). .. +300°C
ORDERING INFORMATION*

Power Dissipation ceeeeee 350 mW TO-92 | 70-92-18 | WAFER DICE

Derate above 25°C ... 3.5 mW/?C U1897_ | U1897-18 | U1897/W | U1897/D

. U1898 | U1898-18 | Ui898/W | U1898/D

ELECTRICAL CHARACTERISTICS U1899 , | U1899-18 | U1899W | U1899/D

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

1897 U1898 U1899 |

PARAMETERS ‘MIN [MAX |MIN [MAX | MIN [MAX | UNIT! TEST CONDITIONS

BVess Gate-Sourca Breakdown Voltage — 40] -40) - 40) Vi | IG= —1yA, Vpg=0

igssR _| Gate Reverse Current = 400 = 40} = 400 Vas = —20V, Vpg=0
1pgo. Drain-Gate Leakage Gurrent 200] 200} 200 Vpg =20V, Is=0.
Isgo Source-Gate Leakage. Current 200) 200] 200] pA [V5q =20V, Ip =o

Ip(eth Draln Cutoff Current : 200) 200) 200 | Vos =20V, Vag= — 12V (U1897)
[Ta=85°C 70 “19 TO] nA | Vgg = —BV (U1898) Vgg= -6V (Uiag9)

Vasiott) | _Gate-Source Cutoff Vortage = 5.0] ~ 10 | — 2.0] 7.0] 1.0] -5.0| V_| Vpg=20v, Ip=tna

Tlpss Saturation Orain Current 30] 15] 8.0) MA | Vpg=20V, Vgg=0
(Note 1) ;

Vag =0, Ip =6.6mA (U1897)

Vpsjen) ‘| “Drain-Source ON Voltage 0.2 0.2] 0.2| V | 1p=4.0mA (01898) tp =2.5ma (U1899)
FDSion)_| _Statle Drain-Source ON 30) Es) 80] @ [Ip=ImA, Vgg=o

‘| Resisfance :

Cag Drain-Gate Capacitance E 5 5 Vpg =20V, Ig =0

Csg Source-Gate Capacitance 5| 4 5 Vag= 20V, Ip =0.

Ciss Common-Source Input 16 16) 16] pF f=1MHz

Gapacitance Vpg=20V, Vgg=0

Crss Common-Source Reverse 3.5) 3.5) 35
Transfer. Capacitarice

tavon) Turn ON Delay Time 15 15 20 Switching Time Test Conditions

tr Rise Time 10} 20] 40] ns u1s97 ~- Uiaea ~=—«U1899

, Yop 3v 3v av

. Vasion) 9 _o Q
toft Turn. OFF Time 40 60 80 Vaso) -120 -8V ~6V

Fy. 4250. 7700 11200
Ipjon). 66mA = 4mA. 2.5mA

NOTE: 1. Pulse test pulsewidth = 300 ps; duty cycle<3%
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INTERSIL VCR2NI3PI4NI7N
Voltage Controlled

Resistors

APPLICATIONS cap

@ Smail Signal Attenuators TOPOGRAPHY.
+© Filters }

@ Amplifier Gain Controt \ coor ae veo
© Oscillator Amplitude Control 00198 FULL RADIUS _, goes teefat coat, os

205 soRaIN TN. ROPE "NOTE suasraares Gare ali & Goss* 938
ABSOLUTE MAXIMUM RATINGS |
{Ta = 25°C unless otherwise noted)

TT |. e tL
me

once

Gate-Drain or Gate-Source Voltage ....... 15V or oar “8 @ | Bee
Gate Current : “40 mA founee oe} °
Storage Temperature Range .. -65°C to +200°C 20S 9026 MORE» Be vont POS eyLLA.
Operating Temperature Range: --55°C to +150°:C a om ce
Lead Temperature (Soldering, 10 s + $300°C | "ow {
Power Dissipation ....5.. “300 mW VCRAN ae

Derate above 25°C. . 2mwec e ‘0199 4 SOIO(4N) (Jets PURER
; is oes ——71

PIN verse | aoe, ses a val
CONFIGURATIONS $508, | | “toes° or? il | Oe

: . ara6 a 2685, 08 fee

TO-18 70-72 - Tore 1c Bb by | an
(P-Channel (N-Ghannet) | ‘meso | Nore: suastnate

( NOTE SUBSTRATE IS GATE cee

ORDERING INFORMATION*

To-48 | 10.72 WAFER DICE

VGR2N — VCR2NIW. |" VCR2N/D

VCORAN — VCRANIW |" VGRAN/D
— vCRSP VGRaP/W | - VGRSP/D

ac aie =. vorn7n | vcR7NIW | VCR7N/D

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

ELECTRICAL CHARACTERISTICS (25°C. unless otherwise noted) .

N-Channel VCR FETs t

VCReN: VCRAN VCR7N

Parameter Min | Max | Min | Max | Min | Max | Unit Test Conditions

S[iass __ [Gate Reverse Current - -5 0:2 -0.1] nA [Vas =.-15V, Vos = 0

A BVgss_| Gate-Source Breakdown Voltage | -15 =15 =15 Ig =-1 vA, Vos = 0
T Vasiotty | Gate-Source Cutoff Voltage” 3.6) -7 [-35|°-7 |-25) -5 Mires BA; Vos = 10
C|Tadston) Drain Source ON Resistance 20 | 60 | 200 | 600 [4,000}8,000/ 0 |Vas =0, Ip =0 f=1kHz

D{Cago Drain-Gate Capacitance 7.5 | 3. 1.5 pF Veo ==10V, Ig=0 tt ae

Y¥|Csg0 Source-Gate Capacitance . 7.5 “3 4.5 71{Veés = -10V, Ip =O

P-Channel VCR FETs _

. Parameter __ mE VCR3P. Unit ‘Test Conditions

8 | lass Gate Reverse. Current 20 nA Vas = 15V, Vos =.0

A BVass Gate-Source. Breakdown Voltage .| 15 Ig = 1nA, Vos = 0
T Vestft) | Gate-Source Cutoff Voltage 3.5 7 Vv Ip =-1nA, Vos = -10'
C | tdsion) Drain-Source ON Resistance 70 | 200 a Ves =0,Ip=0 | f=1 kHz

ip) Cago Orain-Gate Capacitance [ 6 pF Veo = 10V, 1s =0 Ht = 4. MHz]

Y | Cego Source-Gate Capacitance 6 Ves = 10V, ID =0
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VCR2NI3P/4NI7N

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 contro! 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
AG 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,

INTERSIL

Figure 1 also shows that certain combinations of gate con-

trol voltage and signal levels will cause resistance moduta-

‘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 100k9. .

Best gate contro! voltage.for best linearity is up to about

0.8Vpx; ON resistance increases rapidly beyond this point.

Vas = OV

Veg = -2V

Vas = -4V

Ves = - 6V
Ves = ~8V

10

Vpg:VOLTS

JFET OUTPUT CHARACTERISTICS °

FIGURE 1

R i ‘

R

GATE CONTROL

FIGURE 2
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