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' ENGINEERING SOLUTIONS ON A CHIP
FROM INTERSIL

Product offermgs described in this data book reflect lntersn”s commitment to in-
dustry leadership as a producer of advanced low-power analog and digital sem:con-
. ductor components and data acquisition systems. ,

’ These components are fabricated using a wide variety of process technologies and are
intended 1o provide state-of-the-art performance and maximum cost effectiveness.

" Product areas in which Intersil demonstrates its innovative approach to providing
N engmeermg solutions on a chip include: .

FIELD EFFECT AND DUAL MATCHED BIPOLAR TRANSISTORS

A complete line of high-performance junctlon FETs, dual JFETs, MOSFETs and mat- -
ched dual bipolar devices.

DIGITAL

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

ANALOG SWITCHES AND MULTIPLEXERS

‘The industry’s broadest offering of highest-performance switches, including a video-

RF switch with excellent isolation at 100 MHz, and multiplexers featuring the ieast er-
ror as well as unprecedented input overload protection.

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

314- and 4'2-digit display output (DVM) analog-to-digital converters; 12-, 14- and 16 bit

“microprocessor-compatible analog-to-digital conver‘cers and hlgh speed precision

digital-to-analog converters up to 14 bits,

LINEAR

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

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

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

, -
PRELIMINARY DATA SHEET

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

ALPHANUMERIC INDEX

This part number index is arranged first by alpha se-
quence, (ie: ADCxxxx, DGxxx, Gxxx, ICLxxxx, |CMxxxx,.
etc.) then by numeric sequence (ie: LM100, LM101A,
LM102, LM105, etc.} and ignoring packageftemperature/
pin number suffixes, The basic numbering sequence,
is sorted by reading the part number characters from

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

BASE NUMBER INDEX

if only the basic part number is known, use the Base
Number Index as a locator aid. The Base Number In-
dex is organized in numeric sequence (with alpha
prefixes appearing in 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, thien the value of the second
digit, then the third, and so on. For example, device
number |[CM7218 precedes ICL741, no package/temper-
aturefpin 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 Speclal Function devices.

All remaining major subsections (ANALOG SWIT
CHES/MULTIPLEXERS, DATA ACQUISITION, LINEAR,
TIMERS/COUNTERS, TIMEKEEPINGIDTMF,

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 leéft-hand col-
umn, the competitive device part number is organized
alphabetically by manufacturer. The Intersil pin-for-pin

- replacement appears in the right hand column.

SELECTOR GUIDES:

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

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

DIE SELECTION CRITERIA

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

HIGH-RELIABILITY PROCESSING

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

IMtersil resesves the right to make changes in circuitry or
specifications contained herein at any time without notice,

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

LIFE SUPPORT POLICY. INTERSIL'S PRODUCTS ARE NOT AUTHORIZED, NOR WAHHANTED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPOFIT DEVICES

ANDIOR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF. INTERSIL INC.

For the purposes of this policy, eritical components {n life support systems andfor devices ate defined as: ]

1. A critical component [s any component of a life support devics or system
whose failure to perform can bereasonably expected to cause thefailure of
the life support device or system, or1oaffecl its safety or effectivencss,

2. Life support devices or systems are devices or systems which, (a}are In-

tended for surgical implant into the body, or (bYsupport or sustain|ife, and
whose failure to parform, when properly used In accordance with instruc-
tlons for use provided in the labeling, can be reasonably expected to
result in a significant Imjury to the user.

Intersil cannot assume responsibility for use of any circuitry described other than eirguitry entirply embaodied in an Intersil produet. No cireult patent licenses are
implied. Intersil reserves the right to change tha ¢i rcuntry and spacifications without notice at any time. )
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ALPHANUMERIC INDEX _ L . _

TYPE # PAGE TYPE # PAGE TYPE # PAGE TYPE # - PAGE
2N2607 19 2M5115 137 INI73 160 - ICH8500 5-208
2N2608 12 2N6118 1-37 . 3N188 161 .. 1CH8510. 8.214
2N2609 1-8 2N5117 139 . 3N189 - 161 . ICHB515 5222
2N3684 1-10 2N5118 1-39 : "3N190 1-61 ) ICH8520 5214
2N3685 1-10 2NE119 1-39 ) 3N191 161 - [CHE8530 - 5214
2N3686 1-10 2N5186 1-40 pAT23 e ICL1O1AEN 548
2N3687 1-10 2ZN5197 140 pA733 o ICL108ALN 5-48
2N3810 1411 2N5198 1-40 . wA740 . ICL301ALN 546 -
2N3811 1-11. 2N5199 1-40 uATAT £ . ICL308LN 5-46
2N3821 113 2N5397 1-41 uAT4B L ICL7104 4-166

- 2N3B22 113 2N5388 1-41 7 . wATIT 549 - ICL71085 4.20
2N3823 1-14 . 2N5432 1-42 ADSGE o ICL7107 4-20
2N3824 - 1-156 2N5433. 142 - ADLIO 528 .- . ICL7108 430
2N3921 1-16 . 2N5434 1-42 AD741K o ICL7115 4-46
2N3922 116 2N5452 1-43 AD7520 4-138 ICL7116 - 4-59
2N3954 117 . 2N5453 1-43 . - ADVS521 4138 - ICL7117 4.59
2N3955 117 2N5454 1-43 AD7523 4-144 ICL7126 467
2N3956 117 2ZN5457 1-44 AD7530 4138 - ICL7129 - 475
2N3957 117 - 2N5458A. 144 AD7531 4138 - ICL7134 4.86
2N3958 117 2N5459 1-44 - AD7533 4148 - 1CL7135 498

-, 2N3970 118, -, 2N5460 1-45 . ADT541, 4-152 - 1CL7136 4108

2N3971 118 : 2N5461 1-45. .. . ADCO0801 4-4 : : ICL7137 4.116
2N39T72 1-18 2N5462 . 145" ADGCO0802 4-4 ICL7145 4124
2N3993 . 1-19 2N5463 145 ADC0803 4-4 < ICLT7146 4-132
2N3994 119 2N5484 1-45 ADCOEO4 4-4 ICL741HS 5§-44
2N4044 - 1-20 - 2N5465 1-45 . D123 39 ) ICL741LN 5-48
2N4045 1-20 2N5484 1-46 D125 39 . ICL7605 583 .
aN4D9T . 122 2N5485 1-46 D123 313 - ICL7606 563
2840092 122 2N5486 1-46 . DG118 36 . ICL7B11 - 5-73
2N4093 122 2N5515 1-47 DG123 36 ICL7612 5713
2N4100 1-23 2N5516 147 - DG125- 36 . ICGL7B13 573
2NA17 . 1-25 2N5517 147 pDG139° 315 1CL.7614 5-73

T 2N4118. 125 2N5518 1-47- .. - DG142 - 315 ICL7615 5-73
2N4119 125 2ZN5519 147 .. - DG143° 35 |CL7621 5753
2N4220 1-26 2N5520 147 DG144 315 ICL7622 . 573
2N4221 1-26 2N5521 -1-47 DG1435: 315 ICL7631 573 -
2N4222 1.26 2N5522 1-47" DG146 " 315 ICL7B32 - 5:73
2N4223 127 2N5523 1-47 DG161 . 315 ICL7641 573
2N4224" 127 2M5524 1-47 DG162 315" ICL7642 573
ZN4338 1-28 2N5H638 1-49 DG163: 315 ICL7650 5-88 -
2N4338 . 1-28 " 2N5639 1-49 | ‘ DG164" 315 ICL7852 596
2N4340 126 - 2N5640 1-49 DG180 - 319 - 1ICL7660 5-104
2N4341 128 2N5902 150 - DG181 3-19 ICL7663 111
2N4351 129 2N5903 150 : DG182 3-19° ICL7664 5111
2N4391 1-30 2N5204 150 DG183 319 1C1.7665 5121
2N4352 1-30 2N5805 150 | 0DG184 319 ICL7667 5-128

- 2N4393 1-30 - 2N5906 1-50 - DG185 - 319 ICLB00 5135 -
2N4416 1-31 2N5807 150 - DG186 - 3-19- ICLBOOY 5-139
2N4B56 1-32 - 2N5908 180 . - DG187 319 . 1CLB008 5142
2N4B57 1-32 - 2NS909 1-50 DG188 319 1CL8013 5-144
2N4858 1-32 ° 2N5911 1-81 . DG 182 319 ICL8O17 5-151
2N4859 1-32 2N5912 151 . DG190 319 1CLBO18A 4-158
2N4860 132 . 2NE4B83 1-52 ’ DG1 3-19 ICL8D19A 4-158
2N4861. 1-32 2N6484 1-52 . DG200 328 |CLB0Z20A 4158
2N4867 133 2NG485 152 DG201 3-32 ICL8021 - . 4155
2N4868 1-33 3N187 156 DGM181 323 ICL8022 5155
2N4869 1-33 3N183 157 - DGM182- 323 - ICL8023 5-155
2N4878 1-34 3N164 1-57 . DGM184 323 ICL8038 5158
2N4879 1-34 3N165 158 . " DGM185 3-23 ICLB043 5-167
2N4880 1-34 3N166 - 1-58 DGM187 3-23 ICL8D48 5174 .
2N5018 1-36 3N170 159 - DGM188 3-23 ICL8049 5-174
2N5019 1-36 . - 3N1T71 159, DGM180 3-23 ICLLB052A 4-166
ZN5114° 1.37 3N172 1-60 + DGM191 3-23 |CLBO6S 5-182
** Obsolete product, refer to page A-S. ] “

A3
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ICL80ES

TYPE # -

ICL806S -

ICLBO75
ICLBO76G
IGL8077

ICLBO78

ICLBO79 -

ICL8211
ICL8212
ICM1115

ICM7038
ICM7045
ICM7050
ICM7051

ICM7070
IGM 7201
ICM7208.
ICM7207

ICM7207A

ICM7208
ICM 7209
ICM7211
ICM7212
ICM7213

ICM7215

ICM7216
ICM7217
ICM7218
ICM7223

ICM7223A
ICM7223VF

ICM7224
ICM7225
ICM7226

ICM7227
ICM7231
ICM7232
ICM7233
1CM7234

IGMT7235
ICM7236

ICM7240.

ICM7241.

ICM7242

ICM7243
IGM7245
ICM7250

ICM7260.

ICM7281

ICM7555
ICM7556
ID100
D101

(GC10000

{H5009
IH5010
- 1H5011
IH5012
-IH5013

1H5014

IH501&
IH5016

PAGE
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5192
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3-36
3-36

336

3-36
3-36

' ALPHANUMERIC INDEX

TYPE #
IH5017

IH5018 -

IH5012
IH5020
IH5021

145022
IH5023
IH5024
IH5025
IH5026

IH5027
IH5028
IH5029
IH5030
IH5031

IH5032
IH5034
IH5035
IH5036
IH5037

IH5038
IH5040
IH5041
IH5042

- IH5043

IH5044
IH5045
IH5046
IH5047
IH5048

IH5048
IH5050
IH5051
IH5052
IH5053

IH5101
IH5108
IH5110
IH5111
IH5112

IH5113
IH5114
IH5115
IH5140
IH5141

IH5142
IH5143
IH5144
IH5145
IH5200

IHS201

IH5208
IH5341
IH6108
IHe116

IHB201
IH6208
IH6216

1MB402
1MB403

IMBE53

**Obsolete product, refer to page A9,
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PAGE

336
3-36
336
3-36
3-36

3-36
3-36

341
3-41

- 341

3-41
341
3-41
3.4
3-41
3-41
3-41
3-41
2-41

341 -
3-48
3-48
3-48
3:48

3-48

3-48
3-48
3-48.

348
3.48
348 .
356
356
363
5-57
557
557

557 -
5-57
567
3-71
371

3-71
3-71
3-71
3-71
3-28

3-32
379
393
399

3-106
3109

3115

23
23
211

A4

TYPE #

1M6B654
1M7332
IM7364
IME2C43
IMF6485

IT100
17101
17120
T2t
IT122

IT124
IT126
IT127
IT128
IT129

IT130
1T131-
IT132
IT136
IT137

11138
IT139
(T1700
[T1750
IT500

TS0
ITB02
17503
17504
17805

TS50
ITE911
176912
ITE40971
ITE4082

ITE4093
ITE4391
ITE4392
ITE4333
ITE4416

J105
J106
J4107
J111
J112

J113
J174
J175
J176
J177 .

J201
4202
J203
J204
J308
J308
J310
LHO042
LH2101A
LH2108 .

LH2110
LH2111

LH2301A

PAGE

2411
2-18
2:21

2:24
154

1-64
164
1-65
1-65
1-65

1-66
167
1-67
1-67
1-67

1-68
1-68
1-68
1-69
1-69

1-69
1-69
175
176"
171

1-71
171
1-71
171
i-71

174
151
15%
122
122
102
130
130
130
131
177

77

177
1-78

178

1-78
178
1-79
1-79
1-79

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

"o

-

585
"%

TYPE #

LH2308
LH2310
LH2311
LLM100
LM101A

LM102
LM105
LM107
LM108
LMt10

LM111
LM114
LM300
LM301A
LM302

©LM305

LM307
LM308’
LM310
LM311

LM4250
M116
NE536
NE/SES92
NES92-8

OP05
QP07
SUB3S6.
U1897
u1898

U1899
u2a0 -
Sy
U202
U231

u232
U233
U234
U235
Uasy

U3ng

PAGE
555

* %

LR

-
ok

5.24
1-83
.k

* %k -

* ok

5.24 -

*n
1:84

538
541

58
5-16

1.92
192

192
1-85
1-85
1-85
1-86
1-86
1-86
1-86
1-88
1-87

1-88
1-88
1-88
1-89
1-89

189
1-90
1-90
1-90
1-80

1-90
1-90
1-82
182
1-82

1-92
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BASE NUMBER INDEX

TYPE #
LH 0042
05

07

ADC 0801

- ADC 0802
'ADC 0803
ADC 0804
ID 100

. IT 100
LM 100

ICL 101ALN
o 101

IT 101
LM 101A
LM 102

J 105
LM 105
- dJ 108

J 107
LM 107

ICL 108ALN
LM 108
LM 110
J 111
LM 111

ICM 1115
J 112
J 113
LM 114
M 116

DG 118
ST 120
IT 121
IT 122
D 123

DG. 123
IT 124
D 125

DG 125
IT 126

IT 127
IT 128 .-
D 128
IT 129
IT 130

IT 131
IT 132
' IT 136
- IT 137
IT 138

IT 139
DG 139
DG 142
DG 143
DG 144

DG 145
DG 148
3N 161
DG 181
DG 182

3N 163
DG 163
3N 164

PAGE -

“u

58
5-16

' 44

4-4

4-4
4-4
162
184
*
5-46
1.62
1-64

o

177

177

17T

WML WM Sl dda S I
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n
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5-46
5-24

1.78

hhbGgdh
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Hhadhd
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~1

Lok

o i DO

TYPE #

DG 164
3N 165
3N 168
aN 170

IT 1700
3N 171
3N 172
3N 173

J 174

J 175

iT 1750

J 176

J 177
DG 180
DG 181

DGM 181
DG 182
DGM 132
DG 183
DG 184

DGM 184
DG 185
DGM 185
DG 188
DG 187
DGM 187
" 3N 188
DG 188
DGM 188
3N 189

DG 189
U 1897
U 1898
U 1899
3N 180

DG 190
DGM 190
3N 191
DG 1N
DGM 191

VCR 2N
200
200
201
201
201
202
202
203
204

DG
U
DG
J
u
J
U
J
J
LH 2101A
LH 2108
LH 2110
LH 2111
LH 2301A
LH
U
LH
LH
U
U
U
U

2308 -
231
2310
2311

- 232

1233
234
235

**Qpsolete product, refer to page A-9.
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1-60.
160

27
= Doe |
fi=R 1~}

4
(s3]

COWOLW QOLOW QGO

£ ¢ ko
R = dpa
Qo=

319
192
1-92
1-82
161

318
3-23
161
319
3-23

1-82
3-28
1-85
3-32
1-80
1-85
1-80
1-85
1-80

1-80"

5-85
L

LR

5-55
1-86

T

1-86
1-B6
1-86
1-86

Ab

TYPE#

U 257
2N 2607
2N 2608

2N 2608

VCR 3P

LM 300
LM 301A
1CL 3071ALN

U 304

LM - 305
U 305
U 306
LM . 307
ICL 308LN

J 308
LM 308
U 308
J 309
U 309

J 310
LM 310
U 310
LM 311
2N 2884

2N 3685
2N 3686
2N 2687
2N 3810
2N 3811

- 2N 3821
2N 3822
. 2N 3823
2N 3824
2N 3521

2N 38622
2N 3954
2N 3855
2N 3956
2N 3957

2N 3958
2N 3970
2N 3971
2N 3972
2N 3993
2N 3994

VCR 4N

U 401
U 402
U 408

U 404
2N 4044
2N 4045

U 405
U 406
2N 4091
ITE 4091
2N 4092

ITE 4092

2N 4093

ITE 4093
2N 4100
2N 4117

5-46
1-82
5.24
1-89
1-82
1-83
182
*h

1.69
1-10
1-10
1-10

1-10
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TYPE #

4118
4119
4220
4221
4222

4223
4224
4250
4338
4339

4340
4341

4351

430
431

4392
4392
4393
4323
4416

4416

4856
4857
4858

4859
4860

4861

4867
4868
4869
4878
4879
4880

500
5009

501 .
5010
5011

5012
5013
5014
5015
5016

- 5017

5018
5018
5019

5019

502

5020
5021
5022
5023

0024
5025
5026
5027
5028

5029
503

PAGE

1-25
1-25

126

1-26
1-26
1-27
1:27
1-28
1-28

1-28
1-28

-1-29

1-30

. 1-30

¥-30
1-30
1-30

1.30

1:31
1-31
1-32
1:32
142
1-32
132
1-32
1-33

1-33
1-33
1-34
1-34
1-34 -
1-71
3-36
1-71

3-36

3-36 -

336
336
3-36
3.38

338

3-36
1.36
336 -

136

336

171

3-36
3-36
336
3-36
3.36

3-41
3-41

341

3-41
341

"

1-71
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A -BASE NUMBER INDEX

TYPE #

IH 5030
IH 5031
IH 5032
IH 5034
IH 5035

IH 5036
IH 5037
IH 5038
IT 504

IH 5040

IH 5041
IH 5042
IH 5043
IH 5044
IH 5045

IH 5046
IH 5047
IH 5048
IH 5049
IT 505

I4 5050 -
IH 5051

IH 5052
IH 5053
IH 5101

JH 5108
fH 5110
IH 5111
IH 5112
IH 5113

2N 5114
IH 5114
2N 5115
IH 5115
2N 5116

2N 5117
2N 5118
2N 5119
IH 5140
IH 5141

IH 5142 -

IH 5143
IH 5144
IH 5145
2N 5196

2N 5197
2N- 5198
2M 5709
IH 5200
IH 5201

IH 5208
IH 5341
NE 536
SU 536
2N 5397

2N 5388
2N 5432
2N 5433
2N 5434

2N 5452 .

2N 5453
2N 5454
2N 5457

A e

GG G303
-
-

PAGE

3-41
3.4
34

341
341

3-41
341

341
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-71
1 -40

1-40

1-40

. 1-40

3-28
32
3-78
337
LE

"k

141

141
1-42
1-42
142
143
143

1-43
1-44

TYPE #

2N 5458
2N 5459
2N 5460
2N 5461
2N 5462

2N 5463
2N 5464
2N 54685
2N 5484
2N 5485

2N 5486
IT 550
2N 5515
2N ‘5516
2N 5517

2N 5518
2N 5519
2N 5520
2N 5521
2N 5522

2N 5523
2N 5524
2N 5638
2N 5839
2N . 5640

AD 580
2N 5902
2N 5903

2N 5804 .

2N 5905

2N 5906
ZN 5807
2N 5908
2N 5909

2N 5911

IT 5911
2N 5812
IT "5912
NE/SE -592

NE 592-8

IH 6108
IH 6116
IH 6201
IH 6208
IH 6216

IM 6402
iM 8403
-2N 8483
2N 6484
2N 485

IMF 6485
IM 6853
IM 6654
7N
ICM 7038
ICM 7045
ICM 705C

ICM 7081
ICM 7070

*+Obsolete product, refer to page A9,
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147
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1-47
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1-49
1.49

5-28
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»
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[
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AB

ICM
ICM

IcMm
icMm

TYPE #

ICM

“ICL
ICL

ICL

ICL
ICL

ICL
ICL

IGL

IcL

ICL
ICL
ICL

ICL
ICL
ICL
ICL
IcL

ICL
ICL
ICL
ICL
ICL

ICL
ICL
ICL
IGL
ICL

ICL
ICL
ICL
IGL
ICH
ICH
ICH
ICH

IGC

7555
7566
76058
7606
7611

76812
7613
7614
7615
7621

7822
7631
7632
7641
7642

7650
7652
7660
7663
7664

7665
7667
777

8001
8007

8008
8013
8017
8018A
80194

80204
8021
goz22
023
§038

8043
a04a
8049
80524
8083

8068
8069
8075
8076
8077

8078
8079
82C43
8211
8212

8500
8510
8615
8520

8530

10000

L
™
B
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FUNCTIONAL INDEX

DIGITAL

Video/RF Switch
1H5341 ' 3-87

DATA
ACQUISITION

AID Converters
DVM Circuits

ADC0801-4 44
ICL71086/7 4-20
ICL7109 4-30
ICL7115 4-46
ICL7116/17. - 4-59
ICL7126 4-67
ICL7129 4-75
1 1CL7135 1498
1ICL7136 4108
ICL7137 4118
ICL8052A/7104 4-166
|CLB0BRI7104 4-166
tThe ICL7136 is recom:
mended for all applica-
tions which currentiy
employ the IC_L]'126.
D/A Converters
AD7520/21/30/31  4-138
AD7523 4-144
AD7533 4-148
AD7541 4-152
ICL7134 4-85
ICL7145 4-124
ICL7146 4-132
D/A Current
| Switches
| 1cLBO18A/19A/20A 4-158
LINEAR
| Amplifiers

Driver Amplifier for
Power Transistors

ICL8063 5-182
Driver Amplifier tor
Actuators, Motors
1CHB510/20/30 5-214
ICH8515 5-222
Instrumentation -

Commutating Auto-Zero

- DISCRETES
JFET Single
Switches
N-Channel Page
2N3970-72 118
2N4091-93 1-22
2N4391-93 1.30
2N4856-61 - 1-32
2N5432-34 1-42
2N5638-40 1-49
ITE4091-3 1-22
.ITE4391-3 1-30
J105-7 1-77
J111-13 1-78
u200-2 1-85
1897-99 1-92
P-Channel
PN3993/4 1-19
2N5018/19. 1-36
2N5114-16 1-37
IT100M1 1-84
J174-77 1-79
JFET Single
Amplifiers
N-Channel
2N3684-87 1-10
2N3821/22 1-13
2N3823 1-14
2N3824 1-15
2N4117-19 1-25
2N4220-22 1-26
2N4223/24 1.27
2N4338-41 1-28
2N4416 1-31
2N4BB7-69 1-33
2N5397/98 1-41
2N5457-59 1-44
IN5484-86 1-46
ITE4416 1-31
J201-4 1-80
J308-10 1-82
U308-10 ' 1-89
- P-Channel
2N2607-9 19
2N5480-65 1.45
U304-6 1-88
JFET Dual
Amplifiers
N-CHannel
2N3921/22 1-16
2N3954.58 117
1-40

2N5196-99

Downloaded from Elcodis.com electronic components distributor

- 2N5452-54 1:43

| 2N5515-24 1-47

2N5902-9 1-50 | |

2N5911/12 1-51 | ""e'_“°fY .
2NG483-85 1-52 | NMOS ROMs :
IMFE485 1-54 | 1M7332 2-18
IT500-5 1.71 | 1M7364 2:21
. IT550 1-74 | CMOS EPROMs .
IT5911/12 - 151 | IM8653/4 2-11
U231-35 1-86 | Gate Arrays

U257 1-87 | |GC10000 2-28
U401-6 1-90 ‘

- - " Peripherals
MOSFET Switches/| & o phera |
Amplifi IM6402/3 2.3

mpiitiers IM82C43 "2-24

N-Channel -

2N4351 129 | ANALOG .
3N170/1 1:5¢ -
IT1750 176 | SWITCHES AND
M116 184 | MULTIPLEXERS
P-Channel o .

3N161 1.56 | Multiplexers
3N172173 1-60 |H2208 3-79
171700 1-75 | 1H6108 393
Dual P-Channel, IH6116 3-09
3N165/66 1-58 | (46208 3-109 |
IN188-91 161 | IH6216 -3.115 .
Bipolar Dual | Analog Switch
- Amplifiers Drivers/
S{mﬂj\rices 26 | Level Translators

45 - : 20 |
9N4100 123 | D123125 33'1'2
2N4878-80 134 | 3105
IT120-22 1-65 _ -1
IT124 1-66 - :

‘LM114 1-83 | with Drivers _
PNP Devices DG118/123/125 36
2N3810/11 111 | DG139A Family 315
2N5117-19 139 1 DG180 Family - 319
+IT130-32 1-68 | DGM181 Family 3-23
1T136-39 168 | DG200 328

. . | pGzo1 3-32
SPECIaI Function IH5000-24 3.36
High Speed Dual Diodes | |H5025-38 3-41
ID100/1 162 | IH5040-51 3-48
Voltage Controiled mg?ig"is ) g??
Resistors IH5200 328
VeR2T - 192 1 IH5201 332

A-7

ICL7605/6 563
Log-Antilog ]
ICLB048B/49 5174 -
Qperational,

Chopper Stabilized

ICL7650 5-88 .
ICL7652 5-96
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FUNCTIONAL INDEX

Operational, FET Input

LHO042 Lo
ADEQ3 v
SU/NES36 -
pA740 b
ICL8Q07 5-139
ICL8043 5-167
1CHB8500 . 5-208
Operational, General
Purpose

OP-05 - 58
op-07 - 516
LM101/301 *
LM107/307 "
LM108/308 - 5-24
uA741 Lo
ICL741HS 5-44
AD741K .
[CL7410LN 5-46
pA748 L
LAT?7 5-49
LH2101/2301 e
LH2108/2308- - 555
IH5101 **
ICL8008 5-142
Operational, High Speed
ICL8017 5.151
Operational, Low Power
LM4250 - o
ICL76XX Series 5-73
ICL8021-23 5155
Video

pA733 SR
NE/SE592 5-38 |
NES92-8 . B-4Y
Voltage Followers
LM102/302 . .-
LM110/310 o
LH2110/2310 b
Comparators

Dual c
LH2111/2311 e
Low Power

ICL800T | 5135
Precision '
LM111/311 i
Sample-and Hold
IH5110-15 557 -
Temperature
Sensor -
AD590 - 5-28

**Qbsolete product, Fefer 1o page A<,

-

-

Voltage Reterence

|CL8069 5-190
ICL8075-9 5-192
ICL8211/12 5198
Voltage |
Regulators
LM100/300 B
LM105/305 - o
pAT23 : -
5117

|CL7663/64

Special Function

Multiplier :
ICLBO13 5144
Voltage Converter :
ICL7660- 5-104
| Waveform Generator
ICL8038- 5-158
Low Battery Detectors
“ICM7201 e
ICL7665 5-121
1gL821112 5-200

Dual Power MOS Driver
ICL7667

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

| TIMERS,

COUNTERS, AND

Downloaded from Elcodis.com electronic components distributor

5128 -

_Disp]éy Drivers

ICM7211/12 6-14
ICM7218 6-55
| 1cM7231-34 6-84
ICM7235 . 6-104
ICM7243 6133
ICM7281 6-143
TIMEKEEPING,
DTMF CIRCUITS
Stopwatches o
ICM7045 7-10
ICM7215 - 7-47
Display
Watches/Clocks
ICM7223 753
ICM7223A 7-59
ICM7223VF 767
Analog ¢
Watches/Clocks -
ICM1115 . 7-19
ICM7038 7.5
| 1CK7050 7-19
1 1cm7051. 7-23
ICM7070" 7-27
ICM7245 . 777

| Clock Generators

1 1CM7209 - 7-39
| DISPLAY ICM7213 7-42
DRIVERS | e g
_ Frequency Divider
Timers | 1IoM7241 775
ICM7240/50/60 6-116
| icM7242 6127 | Touch Tone
{CM7555 5155 | Ehcoder
ICM7556 6155 | | ~\7906 731
Counters E
ICM7208 6-7
ICM7216 - 6-24
ICM7212/27 639
|GM7224/25 . 664
ICM7226 B8-72
ICM7236 6-110
| Counter
| Timebase
ICM7207/A 6-3
A-8
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OBSOLETE PRODUCTS - JA
The products Ilsted below have been designed into ¢ircuits in the past, but are no Ionger ilke- _

ly to be the most economic choice for new designs.

These products are stiil available foruse in existing deS|gns Data sheets for these products
are avallable upon request

n

LHO042

Downloaded from Elcodis.com electronic components distributor

AM2502/3/4 ADSB0O3

. AM25L02/3/4 SUINES36

- DG126A Family pAT40
G115M123 LM104/301
G116-19 LM107/307
G125-32 -pATAT
ICL7600/01 AD741K
ICL8052/7101 pA748
ICL8052/71C03 . LH2101/2301
ICL8068/71C03 IH5101
ICLB052/53 LM4250
tHA401 pAT733
IMF5911/12 EM102/302
LD110M 11 LM110/310
LD114 EH2110/2310
MM450/550 LH2111/2311
MM451/551 LM114/311
MM4E2/552 LM100/300
MM455/555 LM105/305
VCR5P pA723

IGM7201

‘A8
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A

IC ALTERNATIVE SOURCE INDEX

AMO

AM5232
AMS264
LH2101
LH2301
LH2311
LM101
LM*02,: - .
LM108
LM107
LM108
LM110
LM111
LM301
LM302
LM305
LMag?
LM308
LM310
LM311
723

733

741

748

AM]

568332

568364

Analog Devices

AD101
AD10B

ADT41

AD?SOBICOMICHIPS

AD7S06/MIL/CHIPS
AD7508J0
AD7506JD/8638
AD75060N
AD7506KD
AD?506KD883B
AD7506KN
AD750850
AD75065D/883B

AD?S06TD
AD7506TD/B83B

AD7507/COMICHIPS

AD7507IMILCHIRS
AD7507.D
AD7507.D/6836
AD7507JN
AD7507KD
ADT507KD/8836
ADT507KN
AB75075D
AD750750/8838
AD7507TD
AD7507T08838
AD7520JD
AD7502JN
ADTS520KD
AD7520KN
AD7320LD
ADZ520LN
AD752080
AD?7530TD
AD7520UD
AD?621JD
AD7531JN
AD?521KD
AD?521KN
AD7521LD
AD7521LN
AD752150
AD7521TD
AD7521UD
AD7523AD
AD7523BD
ADT523CD
AD7523JN
AD7523KN
AD7523LN

-AD7S23SD.

AD7523TD
ADT523UD
AD7TS0JD

T ADTEI0IN

ADTS30KD
ADTSIOKN
AD7530LD
AD7SIOLN
AD7531JD
AD7531JN

Intersil

IM7332
IM7364

Intersil

IM7332
IM7364

intersil
LMI01

IH61 16C/D
[HG116M(D
IH&116CJI
IHB11BJ1/883B
IHE116GPI
IHE116C.1
IHE116CJ /8836
IHE116CPI
IKE116MH
IH6T16MJI/8838
IHE116MJI
IHG116MJ1/BB3B
IHEZ216C(D
IHB216M/D
IHE216CJI
(HE218CJI/8B3B
IHB216CP!
IH6216CJI
IHE216CJI/8BIB
IHB216CPI
IHE216MJ)
1HB216MJ11883B

CIHE216MY|

IHGZ16Mi/8838
AD7520.D
AD7520JN
AD7520KD
AD7S20KN
ADYS20LD
AD7S20LN
ADYSZ05D
AD7520TD
ADTS2000
AD7521JD
AD7521JN
AD7521KD
AD7S21KN
AD7821LD
ADT521LN
AD75218D
ADT521TD
AD7521UD
AD7B23AD
AD75238D0
AD7523CD
AD7523JN
AD7323KN
AD7S23LN
AD7S235D
AD7523TD
AR7523UD
AD753000
ADTS30UN
ADTSI0KD
ADTS30KN
AD7S30LC
ADTEI0LN
AQTINJD
AD7531JN
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AD7531KD
AD7S31KN
AD7531LD
AD7531LN

-ADF533A0

AD7533BD
AD7533CD

- AD783AJN
ADTS3IKN -

AD7TS33LN
AD75335D
ADR7533TD
AD7533UD
AD7547AD
AD7541BD
AD7E41IN
AD7541KN
AD75415D
AD7541TD

Commodore

2332
2364

Datel

AMC-8013
DACTS520
DACTS21
DAC7523
DACTS32

'VR-B069

Eurosil

E1115
E1151

Exar

XR2240
XR&038
XRL555
XRL556
XR2242

Fairchild

#AT
rA102
1wA105
wA107
HAI08.
wA110
aA111
HA301
wA302
A0S
wA307
wA308
wA0
w3t
wA723
wA733
whT40
pAT4
#AT48
wATTT

Harris

HAZT20

HDB402

H10-0200-8
H11.0200-2
HI11-0200-4
HI$-0200.5
HI1.0200-8
H12-0200.2
H12.0200-4
H12.0200.5
H12-0200-8
H13:0200-5
HI0-0201-8
HI11:0201-2

‘HI1-0201-4

A0

ADTS31KD
ADTIIIKN
ADR7531LD
ADISIILN

‘AD7533AD

AD75338B
AD7533CD

_ADT533JN

AD7533KN
AD7533LN
AD78338D
AD7533TD
AD7533LD

-AD7541AD

AD7541BD .
ADTE4UN
ADTSATKN:
AD75418D
ADT541TD:

Intersil .

IM7332 -
IM7364

Inlersil

ICLB013
AD7520 . .
AD7521
AD7523
AD7533
AD754T
ADSAD- .
(CLBO3E
ICLBOES:~ -

- Intersil

{CM1118A

MR
" Intersit
1CM7240

1L 8038
ICM7555
ICM7556

_Cm7222

Intersii
LM

LM a2
LM105
LM107
LM108
LM110
LM111

LM301
LM302
LM305
LMm307
LM308
LM310
EM311

pAT23

n8732

wATT7

Intersil

IM7332
IM7364

Intersil

2114
iM7332
IM73684

Iniargil

IGLBG21
1M6402
DG2008/0
DG200AK
0G200BK
DG200BK
DG200AK/8338
DGz00AA

DG200AA/B838
DG200C)
RGIBID
BG201AK
DG201BK

THI02015

HI1.0201-8
HI3-0201.5
HIC-0508-6 .
HI1-0508-2
M11-0508-5
HI1.0508-8
HI3-05085

HI0-0508A-6"
- HI1-05084.2

HIT-0508A5
HI1-05084-8

H13-0508A.5
H10-0509-6

HI1.0508-¢ -

HI1.0509-5
H11.0509-8
HI3-0505-5
HIQ-05034-6
H11-0509A-2
HI1.0509A-5
H1-0503A.-8

HI3.05004-5
HIC-0506-5
HI1-050B-2
HI1-0506-5,
M 10806-8
HI3-0506-5
HI0-0507.6
HI1-0507-2.
HI1-0507.5
HI1-0507-8
HI3.0507-8

HI0-5040-6
H|1-5040-2
H11-5020-5
H11-5040-8
Hi0-5041.8
Hi1-5041-2
HI1-5041.5 °
HI1-5041.8

HI0-5042.6 .

HI1.5042.2
H!1-5042-5
HI1-5042-8
HI0-5043-6
HI1-5043-2
HI1-5043-5
HI1.5043-8
HI0-5044-6
HI1-5044.2
HI1-5044.5
HI1.5044-8
HI0-50456
KI1-5045-2
H11.5045-5
H|1.5045-8
Hi0-50466
Hi1-5046-2
HI1-5046-5
HI1-5046-5
HI3-5047-6
HI1-5047-2
HI1-5047.5
H(1-5047-8
HIQ-5048.6
HI1.5048.2
HI1.5048.5
HI1.5048.8
HI0-5045-6
HI1-5049-2

HI1.5040.5 ~

H11-5049.8
HI0-5050-8
H11-5050-2
Hi{1-5050-5
Hi1-5050-8
HIQ-5051-B
HI1-3051-2
HI1-5051-5
HI1-3051-8
M1
LM4250

MicraPower
Systems

MPE75204D
MP7520JN
MP7520KD
MP7520KN
MF7520L0
MP7320LN
MP732050
MP7520TD

DEI1BK
DG201AK/8838

DG201GJ

|HE10BC/D .

[M6108MJE
IMB108CJE
IHE105ME/8838
IH6108SPE
IH5108CID
[M5108MJE,
IH5108IJE
IH5108M JE/BE3B

fH3108CPE
[H8208CD
|HB20BMJE
|H620BCJE
{HB20BMJE/B82R
IH5208CPE
IH5208C/1D

- IHB20BMJE

IH52081JE
IH5208M JE/8838

" IHS208CPE

FHE116CID
IHE116MJI
14511600
(H8118M.1/8B3B
IHB116CP
IHE1ECID
IHE216M.J1
IHB2T6CJI
IHB215MJ1/8838
IHB218CPI

IH5040C/ 0
IM5Q40MJE
IHB040CPE
IHS040MJEIBRSE
IH5Q41C/D
IHED4TMUE
HI041CPE
1H3041MJE/BB3B

- 1H5042C/0

{H5042MJE
1H5042CPE

- H5042M.E/883B

IHS043CI0
IH3043MUE -
'HE043CPE
IH5043M JE/BB3B
|MQA4CiD
IHE044MJE
IH3044CPE
\H5044MJEfBBSB
1H5045C/0
IH5045MJE
IH5045CPE
IH5045MJE/BB3B
IH5046C/0
IHS504BMJE
IH5046CPE
IH5046MJE/BB3E
IHE047 54D
IH3D47MJE
1H5Q47 CPE
IH5047MJE/B838B
IH5048C/D
IHS048MJE
{HSD4BCJE,CPC
IH5048MIE/2838
IH50495/D
IH5048MJE
IH5043CJE,CPE
IH5049MJE/BBIB
IH505CC/D
IHS0S0MJE
IH5050CJE,CPE
IHB050MJE/B838
IHS021C/D
|H5051MJE
1H5051CJE,CPE
1H5051MUEIBS3B
LMT01 -

LM4250

Interstl

AD7520JD

AD7520KN
AD7520LD
ADTS02LN
AD75208D
ADT5207TD
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IC Alternate Source Index (continued)

continued

MP?75200D
MP7521JD
ME7521JIN
MR75Z1KD
MP7521KN
MP7521LD
MP7521LN
MP752150 '
ME7521TD
MP7521UD
MPT523JN
MPT5Z3KN
MP7525LN
MP7530JD
MPT530JN
MP7530K0.
MPTSIORN
MP7630LD
MPPS30LN
MPT531JD
MP7531JN
MPTE31KD
MB7SITKN
MP7531LD
MP7531LN
MP7533AD
MB7533BD
MP7533CD
MP?533JN
MP7533KN
MEP7533LN
MP753350
. MP?7533TD
MP753300
MP76214D
MP762180D
MP7621JN
MP7621KN
MP7621SD
MP7621TC

" Mitsubishi
M58435P

Molorala -

LM101
LM105
LM107
LM110
LM111
LW301
LM303
LM307
LM308
LM310
LM311
MCME8322
MCMBA364
MC1723
MC1741
MG1748
MHWS5SD

National
Semiconductor

ADT52040 (DAC1022LCD)
AD7520JN (DAC1022LCN)
AD7520KN (DAG1021LCD)
AD7520KN (DAG1021LCN)
AD7520LD (DAC1020LCD)
AD?520LN (DAC1020LGN)
AD75205% (DA 102200}

AD?52070 {DAG1021LD)

AD7520UD {DAC1020LD]

AD7521J0 (DAC1222LCD)
AD7521JN (BAG1222LCNY
AD7521KD (DAC1221LCD)
AD7521KN (DAC1221LCN)
AD7521LD (DAC1220LCD)
AD7521LN [DAC1220LGN)
AD75215D {DAC1222LD)

AD7521TD (DAC1221LD}

AD7521UD (DAC1220LD}

ADT5304D (DAC1022LCD)
AD7530JN (DAC1022LEN)
AD7530KD {DAC1021LCD}
ADTSI0KN (DAS1021LEN)
AD7530L0 (DAC1020LCDY
AD7530LN (DAC1020LCN})
AD7531JD (DAG1222LC0)
ADTAM1JN (DAC1ZR2LCN)
AD7E31KD (DAC1221LEDY
AD7531KN {DAC1221LEN)
AD?E3ILD (DAC1220LCD)

T 1

AD7520UD
AD7521JD
AD7521JN
ADT521KD
ADTH21KN
AD7521LD
ADTEZTILN
AD75215D
AD7T521TC
ADTS21UD
AD7523JN
ADTH2IKN
ADTS23LN
ADTEINSD
ADTSI0JIN
AD7530KD
ADTS30KN
ADT530L.D
ADT530LN
AD?531JD
ADT5314N

ADTEIKD -

ADT531KN
ADTS3ILD
AD7EI1LN
AD7533AD
ADT533BD
AD7533CD
AD7533JN

AD7533KN

AD7533LN
AD73335D
ADB7533TD
AD7TS33U0
AD7541AD

- AD7S41BD

ADTS41JN
AD7S41LN
AD754180D
AD7541TE

intersil
ICM11158

Intersil

LM101
LM105
LM1G7
LM110
LM111
LM301
L4305
M307
LM308
LM310
LM311
1M7332
IM7354
WAT2S
wA74]
4AT4B
ADS580

Intersil

ADT520J0D
AD7520KD
AD7520KD
AD7520KN
AD7520LD
AD7520LN
AD75205D
AD7520TD
AD7520UD
AD752140D
AD7TE21JN
AD7521KD
ADTSZ1KN

AD7521LD .

ADT7521LN
ADTS213D

AD7E21TD

ADTS21UD
AD?E30JD
ADTSI0IN
+AD7530KD
AD7530KN
AD?SIOLD
AD7530LN
AD?8314D
AD7331IN
AD7831KD
AD7EIKN
AD7531LD

Downloaded from Elcodis.com electronic components distributor

ADTS3TLN [DACA220LCN)

AD7533AD (DAC1022LCD)

AD7533BD (DACT021LCD)

AD7533C0D tDAC102DLC D)

AD75334N (DAC1022LCN)

AD7533KN {DAG1021LCN)

AD7533LN (DAC1020LCN}
AD7S3350 (DAC1022LD)

AD7533TD tDAC1OZ1 LC)

AD75IZUD (DAC1020LD)

AHQ1389CD - '

AFD1380

AHQ139D/883

AHO142CD

AHO142D

AHO142D/623

AHO143CD

AHD142D

AHO143D/883

AHD144C0

AHO144D

AHO144D/883

ADDT4A5CD

AHD145D

AHQ145D1883

AHO146CD

AHO148D

AH01460/883

AHO161CD

AHQIBID -

AHD161D483

AHD162CD

AHO1620

AMO162D/8838

AHDB3CD

AHD163

AHO01630/883

AHOD164CD

AHO164D

AHO16404883

AHSDOACN

AHS010CN

AHSDT1CN

AHEQ12CN

ANS013GN

AHSD14CN

AHBO15CN

AHSO16CN

AMI7TORCN

AMITCOACN

AMI710CN

AMITCIOCN

AM97TICN

AMI7C1ICN

AMB712CN

AMI7C12CN

DM7555

DOM7ES6 .

LEAT2D -

LF 11201 DiaE3

LFE11508D

LF115080/883

LF11509D.

LF 115090883

LF13201

LHO042

LH21G8

LH2110

LH2111

LA2301

LH2308

LH2310

LH2311

LM108

LM101

LM102

LMI05

LM107

LM 108

LM110

AD7531LN
AD7533AD
AD7533B0 -
ADT533CD -
ADT533JN
ADTHIIKN
ADTSIILN
ADTH335D
ADTI33TD
ADTSISUD
DGII9BK
DG1I9AK
DGII9AKIGEIB
DE142BK
DGraZAK
DG1424K/883B
DG 143BK
DG143AK
DG143AK/B83B
CGr44BR

DG 144AK
DG144AKIS83B
DG 145BK
CGE145AK |
DG145AK/883B
CG146BK
DG146AK
DG146AK/BB3B
DG161BK

" DGIB1AK

DG161AK/EE3B
DG162BK
DG162AK
DG162AK/B838
DG163BK
DGIBIAK.
DG163AK/883B
DG164BK
DG164AK
PG164AK/BE3B
IHZJ09CPR
IH501OCPD
IH5011CPE
IH5012CPE
1H%013CPD
|H5014CPD
IH5015CPE
IHE016CPE
{H5009CPD
|H5009CPD
IH5010CPE
|H5010CPD
IH5011CPE
IH5011CPE
|R5012CPE
|H5012CPE
ICM7555
ICM7556
DG201AK
DG201AK/E838
IHB10BMJE
{HB10BMJEBBIB
|HB20BMUE
{HB20BMJERBIB
DG201

LHOD42
LH2108
LH2110
LHZ11%
LH2351,
1.H2308
LH2310
LH2311

LM100

CM101,

LM102

LM105 .
LM107

LM108

LM110

LM111

LM300

LM301

LM302

LM305

LM307

LM308

LM310

LM311

LM4250

wAT23

wATII

#AT4D

uAT41

2AT40

IM7332

IM7364
1CM7224

NEC

wPDB16C
wPDB20C
wPDBIIG
«PD1983C
#PD2332
uPD2384

NPC

. SM5510 -

Kl

MSM503
PanasoniciMaisushita
MNEOH

MNE03
PhillipsiFasalec

ME7B
ME101
MB 103

T MB105

MB107
MB102
MB143
MB144
MBZ10

Plessay
SCT4E
PMI

PM308
8585741

' Raytheon

LH210
LH23M
LH2311
M1
LM105
LM107 :
LM108

CD22015&
CPDG6402

Samsong

KS5240U01E
KS5240B01J

KS524DE0TH
KSE240B10H
K55240B12H

" K55240820H _

Sanyo
LC7523

Signelics

#AT23
#AT33
wAT40
PLYLS
wAT4B
LH2101
LH2108
LH2301
LH2308

Intarsil

ICM70388
ICM11158
ICM7223,
1CM 7050
IM7332
IMT364

Intersil
ICM11158
Infersil
ADI03
intersil

ICM7O388
ICMTOS1A,

Intersil

ACM72450

ICM72458
ICM7245E
ICM7245U
ICM7245D
ICM7246E
ICM72454
ICM7245F
ICM1115B

tntersil
wAT48
Intersil

LM3C8 .
uA741

Intersl!

EH2101
LH2301 -
LH2311
LM101 |
LM105
LM107
LM108
LM301
LM305
LM307
LM308°
LM311
uAT23
pATIZ
WATA
phA7a8

| wAT23

WAT41
wAT48

LM101 -
LM107

ICM?051 A
IMB402

intarsil

1CM7 245U
ICM7245A
ICM7245B
ICM72450
ICM7245E
ICM7245F

Intersil
AD7523

Intersil
uhAT23

uAT33
Py

LH2301
LH2308
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IC Alternate Source Index (continued)

J \ continued

Silicon Genaral

wAT?7
SG101
3G105
5G107
SG108
S5G11Y
SG1N
8G30
SG305
SGa07
SGa08
-8G3a11
5G4250
SG722
SG733
SGT41
SG748°
SG7620°
SG7521
5G7523

Siliconix

DF41zZ -
DG123AL
DG123AP
DG1238F
DG125AL
DG125AP
DG125R2P
DG139AL
DG139AF
DG 138BF
DG142AL
DG142AP
DG142BP
0G143A0
DGE143AF .
DG 143BP
DGTa4AL .
DG144AP
DG 144AP
D&E145A0
DG145AF
G 145BP
DG146AL
DG14BAP

DG180AP
DG180BA .
DG180BP -
DG151AA
DC181AL
RGI81AP
DG181BA,
DG181BP
DG182AA

DG182AL
DG1824P
DG182BA
DG182BF
DG183AL
DG183AP
DGE1838F
DG184AL
DG 184AP
DG184BP
DG185AL
DG185AP
DG18sBP

DG186AA
DG186AL
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Intarsil

pATIT
LM101
LM105
LM107
LM108
LM110
LM111

wA741
HAT4E
ADT520 .
ADTE2N
ADTE23

Intersil

ICM7211
DG123AL
DG123AK.
DG123BK
DG 125AL
DG125AK
DG1258K
DG135AL
DG13GAK
DG1398K
DG142AL
DG142AK
DG142BK
DG143AL
DG143AK
DG143BK
DG144AL
DG144AK
DG144BK
DG145AL
DG1AGAK
£G148BK
DG148AL
DG14BAK
DE146BK
DG1B1AL
DG161AK
DG161BK
DG182AL
DG162AK
DG162BK
DG163IAL
DG163AK
DG163BK
DG164AL
DG164AK
DG1B4BK
DG1B0AA
DG180AL
DG 180AK
DG180BA
DG1508K
DG181AA
DG181AL
DG1E1AK
DG18184
DG181BK
DG182AA
DGM182AA
DG182AL -
DGM182AL
DE1B2AK
DGM18ZAK
DG1B2BA
DGM1828A
DG1828K
DGM182BK
DG183AL
DG183AK
DG183BK
DG184AL
DG1B4AK
DG184BK
DG185AL
DGMTa5AL
DG1854K
DGM1B5AK
DG185BK -
DGM1853K
DGIBEAA

-DG186AL

DG186AR -
DG186BA
DG188BF
DG187AA
DG187AL
DG187AF
DG187BA
DG1678P
DG1BBAA

DG188AL
DG188AP
DG1B8BA

DG188BP
DG189AL
DG1894P
DG 189BP
LG130AL
DG190AP
DG190BR
DG191AL

DG191AP
DE19BP
DG200AA

" 0G200AL

DG200AP
DG200BA.
DG200BP
DGE200C.)
DG201AP
DG201BP
DG201C
DG381AA
DG3BTAK
DG381AF
DG381BA
DG3B1BK:
DG381BP
DG381CJ
DG284AK
DG384AP .
DG38BABK
DG3B4BP
DGIBAC
DG387AA _
DG3E7AK
DG387AP
DG387BA
DG387BK
DG387BF
DG30AK
DG330AP
DG390BK
DG3908P
DG390CJ
DG503
DG5064R
DGS06ER-
DG506C
DG507AR
DG507ER
DG507C)
DGS0SAR
GE508BP
DGE08C
DG509AP
DGE0SBP
DG508CJ
D123AL
D123ap
D123BP
D125aL
Di2BARF -

D1258F

D129AL
D129AP
D129Bp -

Spragus
UCMN-4112M

UCN-4113M
UHP-5C3
Synertek

SY23az
SY2384

A2

DGE186AK
DG186BA
DG186BK
DG187AA
DGI18TAL

" DG1ETAK

DG187BA
DG187BK
DG188AA
DGEM1BBAA
DG188AL
DG 18BAK
DG188BA
DGM18BBA
DG188BK
DG1BIAL
DG189AK
DG1BABK
DG 190AL
DG190AK
DG190BK
DG191AL
DGMTS1AL
DGIR1AK
DGMI191AK:
DG1491BK.
DGM1918BK
DG200AA
DG200AL
DG200AK
DG200RA
DG200BK
DG200C.
DG201AK
DG201BK
DG201CY
DGEMTE2AA
DGMIB2AK
DGM1B2AK
DGM1BIRA
DGMIB1BK
DGMT81BK
DGMI8TC)
DGEM1BSAK
DGM1BSAK

DGMIBABK -

DGM184BK
DGM184CJ

DGMT8BAA
DGM1BBAK °

DGM1BBAK
DGM1B7 84
DGM1875K
DGM187BK
DGM191AK
DGM197AK
DGM190BK
DGMI1S0BK
DGEMI1S0CY
ADS503

48 T5M !

HB11601 .

{HE116CPI
IHB216MJ1
IHB216CJf
IHE216CP!
IHE108MJE

. |HB108CJE

|H610BCPE
IHE208MJE
IHE208CJE
IHE208CP
D123AL -
D123AK
D122BK
D126BJ
D254l
D125AK
D125BK
D1258J
D128AL
D129AK
D1298K

Intersil

|ICM7O51A
{CM70388
ADSO3

Intersil

IM7332
IM7364

SN745188
TL1B2CL
TL18ZCN
TL182IL
TL182IN
TL182ML
TL185Cd
TL185CN
TLt851d
TL185IN
TL185MJ
TC188CL
TL188GN
TL188IL,
TL188IN
TL188ML
TLIBCJ
TL191EN
TL1811}
TL191IN
TL191MJ
TL503

Toshiba

TCBO31P
TCBOS1P
TCGBOSGPA

TC8OS7P -

TMM2114

TMM2332 .
TMM2364

Intersil

#A723
uA733

DGM182BA
DGM1B2BA
DGMI182GC)
DGM182BA
DGM1B2C
DGM182AA
IH5045CJE
IHB045CPE .
IHS045CJE
tHS045CPE
IH5045MJE
1H5042CTW
IM5042CPE
IH5042CTW
IH5042CPE
IH5042MTW
IH5043CUE
IH5043CPE
IH5043CJE
IH5043CRE
IH5043MJE
ADS03

Intersil

ICM7038A
(CM70386
{CM11158
ICM7038D

1M7364°
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DISCRETE CROSS REFERENCE

L I
L]
ALTERNATE INTERSIL ALTERNATE INTERSIL. ALTERNATE . INTERSIL ALTERNATE INTERSIL
SOURCE PRODUGCT EQUIVALENT SOURCE PRODUCT EGUIVALENT SOURCE PRODUCT  EGUIVALENT SOUREE PRODUCT EGUIVALENT
1008 2N5458 ZNZE0B 2nas0? 2N2331 2NS270 NzE4 11132
100U 2N3E84 2NEE07 2N2BD? 2N33Ze END2ER 2N3815 17152
102M ENSGEE EE] 2NeE0s 2N2333 17132 2N3816 17130
v 1025 ENE457 2N2808 2N2508 2M3324 32 2N3B18A IT13G4A
103M 2N5457 SNAE02JAN 2NZE08JAN 2N3335 a2 2N3817 11130
1038 2NG45S 2NRE2Y TE0 2338 422 2N3B17A \T130A
104M 2NS958 2N2640 T12% EN3ZA7 1137 2N3843 IN5484
105M 2N5450 FIVEEN IT122 ZN2348 IT138 2N38ED 2N2E0E
105U 2N4340 ZNZB42 17120 2N3345 17138 2N3521 2r3821
10EM 2N5485 N2643 IT122 2N3350 17137 2N3822 2N3HZR
107M ENg488 ENEG44 |T188 2N3351 138 . 2N23823 2N3823
110U ZN3EET enzgse IT120 BN3352 IT139 2N3azd 2M3B24
1200 2N3EI6 2N285EA IT180 2NZZE5 2N4340 23507 7120
1254 2MN4335 EN2720 IT128 BN33EE 2N4338 2N2808 IT120
12774 2Nz822 aNZ721 T2z 2N33E7 SN4338 2N3903 2N2603
12794 2N3E21 2722 112G 2NI368 24341 ENIS0SA 2N2E09
412794 2N3E21 ] 11135 2N3368 2N4338 BN3521 2N3821
12804 3N4224 2N2803 IT128 N3370 2NAT3S 23922 3N3922
12814 2N3g22 22804 [T128- 2N3376 2N2508 2N3948 11138
12824 2N4341 LV 11125 2N3378 2N2E08 23950 113z
1283A 2N45340 2N2806 IT139 2N33e0 2N2508 305 2N2954
284, 2N4R22 2N=807 17128 2N3392 2N2594 2N2554A 2N3ST4A
12854 2N3B21 2N2841 PNOBG7 2N3384 ZN2583 3855 2N3555
1288A 2NARE0 2N2842 2N2807 2N233E 2N57114 2N3S55A BNIB55A
30U 2N3E87 - 2N2843 2NaE07 2N3408 IT122 2N3856 BN3IS5E
13254 2Ndage 2NEB44 2N2807 2N3410 IT122 2N3957 23857
1350 2N4333 280 122 23411 IT1228 2N3968 2N4416
14T 2N4224 2N2S02A IT120 2N3423 IT122 EN3ZE7 2N4227
155U 2N4416 2M2910 7122 2N342¢ 17122 ENZSE7A 2N4221
17144 ZN4340° RS IT122 2N3425 122 2N3568 2N3585
182s 2M4331 2N2914 IT120 2N3436 2Na341 2N 35584 2NIERS
1835 2M3323 2915 IT120 ZN3437 2Na340 3569 2N36EB
1875 2N4338 2N2915A IT120 2N2438 2Ng338 2NISE0A 2NIEEE
1883 PN4340 2ZN291B . IT120 2N3452 24220 3N32870 23970
1895 BN4341 2N2g16A IT120 2N3453 2MN4338 2N3871 2N3371
2000M 2N3323 2N2917 IT122 2N3454 2N4338 2N3872 2N3972
2001M 2N3323 2ZN291B 7128 2N3455 24340 283993 213933
2005 2N4352 2NZ818 1120 2N3458 2N4338 ZNZS83A 2N3833
200U PN3BZ4 ZN2818a iT120 2N3457 2N4338 2MN3594 2N3334
2018 3N4391 ZN2820 2N2920 2N3458 2N4341 2N39544 2N2934
2028 2N4382 2N2920A 2N2g920 2N3453 24335 24008 7132
2038 2N2821 2N2a3s |T120 23450 2N4338 2N4DT0 7132
035 ZN2ERT ENEEER 11120 2N3513 IF122 2n2011 7122
20784 2N3955 PN2ITR IT122 BN3514 7122 2N4015 17138
20734 2N2355 ZNZ973 IT122 3N3515 1m122 2N4018 IT137
20804 2N3935A 2N2E74 IT120 aNB51E 17122 2N4017 17138
20814 2N3855A 2NBE75 IT120 2N3517 Y122 2N401B IT138 -
2053m 2N3E87 2N2376 11120 2N3521 IT122 2N4018 IT128
2054M 2NIEBE N2g77 IT120 2N35a82 IT122 . 2N402D 17138
2035M 2NEEBE 2NEQ7B IT120 2N3574 2N2ED7 2N4021 11138
2058A 2N3954 aN2arg 1120 BNESE7E 2N2ED07 2N4022 17128
20994 2NAGS5A 2N2980 ITi21 2N3S7B 2N2E0S 2N4023 17137
2100 24415 BNZ5B1 w2 2N3587 T2 2n4024 7137
2130U 2PN5452 2N2982 1122 2N3E08 an17e 24025 17137
21320 2H2355 2N3043 1121 2N36EQ IT120 2N402E 3N183
21340 2N3955 2N3044 11122 23584 2NIBES 2N4038 EN4351
2138l 2NZS57 2N3045 IT122 2N3B84A 2N2EE4 2N4035 2435
21380 2N3958 2N3046 IT121 2N2E85 2NZ6ES 2N3055 3162
21380 2N3958 2N2047 IT122 2NIEETA 2N2EB5 2N4085 3N1EE
21470 2N3958 2NZ04B Im2g 2NIEBB 2NIEBE 2N4DBT ANTEE
21480 2N3958 2N3049 17133 2N3EE6A 2NIEBE 24082 2N3954
21490 2N3958 2N3050 IT139 2N3EBY 2n3587 2N4083 2N3955
2318 2M3954 2N3051 139 © ENIBE7A 203587 2N4084 2N3554
2328 2N2855 2N3052 11129 2N3728 T8 SNADBS 2N3855
2338 23956 2N3058 11138 2NZ727 713D - ZNaggt 2N4031
2345 2N3E57 2N30ER 2N4340 2N372E IT122 2N4DIMA 2N4091
2355 ZNZg58 2NZ067 204338 2n3728 IT121 BNADDTJIAN 2NADSTJAN
2410 2M4BE3 2N3068 24338 23800 IT132 2N4091 JANTK 2NA0F1 JANTX -
2500 2M4087 - 2NI0ES 2N4241 2h3B0T IT132 2NADD T JANTXY 2MN405 TJANTXY
251U 2N4292 2N3070 2N4338 2N3802 T132 2Na082 aNa0DR
2N2060 1120 2N3D71 2N4338 2N3E03 IT132 2N40924 24092
2NEDE0A m121 2N2054 24339 2N3804 IT120 2Ma092JAN 2N4002JAN
2N20808 17121 2N3085 2NA333 2NIEDA |T1304 2NA0S2IANTX 2N4092JANTX
_ENE2P3 |T182 SNZ08E 2N4339 3ED! IT130 SNADSEIANTRY 2NAQSZJANTRY
ZNZ32ERA man . 2N2087 2N4338 2N3B05A IT1204 2h4093 EN4053
238 2N2B808 308! 2N4333 2N IB05 122 2N4093A 2N40S3
2N238EA 2N2B08 2N303EA ZN4339 23807 11122 2NAOB3JAN |, E2N4D33JAN
245; IT122 208! N4338 2N3808 IT122 2NA0S3JANTX 2NADIJANTX
2N2453A IT121 aNIDESA £N4333 ZN3208 T122 2NADIIANTRY 2N40IIANTXY
2480 IT122 N3T13 En2607 2N3810 EN381D 284700 2N4100 .
2N2430A 1121 23277 2N260B EN39104 ENZE10A 2N4117 2Na117
2N2497 2N2608 2N3278 ENZE07 ENZE11 2N3B11 2N41174 2N41174
ENZ498 2NEEDS 2N35328 ENEZES BNZE11A ZN3B11A 2n4118 2N411E
« EN2433 ENEB0S 2N2323 2N5287 2NIET2 m122 ZN4118A 2N4118A
2NES00 2N2B0S ZN2330 2NE2ER 22842 m32 2Na115 2N4118
_ . . . A
#CONSULT FACTORY
A13
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DISCRETE CROSS REFERENCE (cont.)

T, R
A ALTERMNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
© SOURCE PRODUCT EGUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT, EQUIVALENT
2N41184 2N4119A ZNE045 “ EN3453 zh5484 ZNE484 2NE4BL 2NE4B4
2N4120 3N183 2NEB04B 2h5454 2M5485 ENE4B85 2NE485 2NE4BS
2N4139 : 2N3822 NG04 7 2NS454 ENS4BE 2NE4BG 2Nega2 - . IT122
24220 ah4dap 2NSO7B - 2NE397 ENS515 ZNES1S 2NGoOZ 17122
2N4280A 24220 2N5aQa0 ’ meaz 2N5516 2N3S518 2NES50 2N4BEBA
N4zt © 2hN4Za 2NS103 ZNA418 2NBSs17? . - 2N3517 . 2NESER 2N5432
2N4321A 2N422] : 2NS104 2MNA41E 2NB518 ' 2N5518 280294 IT122
2h422z an4222 : 2N5105 2N4418 ’ 2NSS18 2NES5719 : 28J11 2Ng8D7
242228 2N4z22 eN3114 2N5114 2NS320 2NSS20 2512 . 2N2607
EN4Z23 24223 : 2NS1140AN 2NS114JAN 2N3521 2NEE21 2513 2M5270
ENd2R4 24224 NS 11 4JANTX 2NG114JANTX 2N5S22 2NESaa 25418 ZN2B07
2M4257 SN183 ESNST14JANTXY 2MS 1 14JANTXY 2N3323 ZM3523 25168 2N2807
2N4268 ANa1 2NS118 ‘ 2NS115 2NS524 2NS524 2547 "
2N4302 2N4302 2NS115JAN 2NE116JAN 2NS545 2M335a 25J48 "t
2N4363 ENS459 NS 115JANTY ENE11SJANTY 2NS546 2ZN39554 25148 I
2hN4304 '+ 2N545R 2N57T1SJANTRY ENG115JANTRV 2N5547 EN3955 25.)50 e
2N4328 aN4a3ag 2hN3116 2NG118 2NG549 2N40B3 25.J78 v
ZN4328 * 2N4338 2N51 16JAN 2N5118JAN 2N3355 J310 -28.)79 - Did
EN4340 2N4340 2NSTIBJANTX 2NI11EJANTX 2M3555 ZN3EBS 28480 L
2N4341 and34q . 251 1EJANTH 2NST1BJANTXY ENES57 2N3ER4 23K11 . 2N5457
2ZN4342 ENS4E1 2NE117 | 2N5117 2NE538 2NJEE4 25K 12 . 2N5437 <
ZN4343 ’ 2NS4B2 2N5118 2N5118 2NBEE1 uagy 25K13 2n5a57
2N4351 2N4351 2NE119 2N5118 2N5562 u4p2 23K132 -
2Nagse 3N163 2Ng120 7131 2N5EE3 uag4 25K 133 i
2N4353 o 3Nt7E ang121 {maz 2N5hE4 - IT98Q 25K134 e
2N4380 ENS4ED 2hg12e IT132 2NEBES ITBS0 25K138 o
- 2N4gB1 2N2809 ENGT123 IT131 . 2NGEES ITSS0 28K15 24868

2N4382 2N5115 BNS124 17132 2N5532 2N3ER2 25K17 2NS4E4
2N4391 2ha381 2N51285 IT132 2MNSES3 ENZB2R 28K 178" e

. 2Na3sza 2M4392 2NS15B aN5434 2NBE84 2NzEE2 28K174 "
2N4283 2n4353 2NS152 2N5433 2NS538 2NSE38 2sK18 2N3B21
2MN4d1E aN4415 2NS183 2N3R32 2NSE33 ENSE3a 25K180 i
2N4416A 2N44184 2NS18E 2N5188 2N5840 2NSE40 25K 19 ITE4415
2N4417 2N4415 2N3187 2NG197 2NGB47 2N41174 28K23 2N5459
2N44as 2N5432 2NG138 2N5198 , 2NEE48 2N4TTTA | 28K30 2NS4ER
2N4448 2NS434 : 2N3188 2N5188 ENSE43 2N4T1T7A 28K32 2N3B22
2Na447 2N5432 ’ 2N5245 ITE4418 2nNSEE3 © EN3E38 29K33 2N5387
2N4448 : 2N5434 2NS248 e2M5484 2NSES4 2NSE39 2EK34 4 2N38g2
2N4g56 ) 2N48EE 2NE247 2N54588 2NSEEE . aNG484 BSK37 25484
2N4A5EA 2MN4B56E 2N5248 . ENG4BE | ZNGEER 2N5485 28K41 2N5458
2N4B5EJAN 2MABSEJAN 2NE254 IT132 ENS&70 2NS4 86 25K42 2n3ga2
2N4BSEJANTX ENABSEJANTX CSNG2ES 17132 2N5793 IT129 . 28K43 |ITE4082
2N4BSEJANTXY 2N4BEEANTXY 2N325E IT130 2N5784 IT128 25Ka4 ITE4418
2N4B57 2N4857 2N5257 2NS457 . ENB7S5 IT139 2EK4E B 2NS458
2N4B57A 2N4ag57 2N32358 2NS4E8 2NS736 Im1zg 25K48 EMaEe
2SN4857.JAN 2N438571AN 2NGE5g 2NS458 2N5797 2MN2608 T 28K4d 2NBag4
2NABE7JANTX 2N4BS7JANTX 2NG265 2N2607 2NS788 2N2B508 25KED {TE4418
2N4g83 7UANTXY 2NABS7JANTXY 2N32EB 2N2&07 2N5793 2NZB08 ’ 25K54 2n3g22
2N4858 2N4ESH . 2NS287 2h2E08 . 2NGE00 2NZEDE 25K53 2N3832
2NABERA © 2N4Es8 : 2N5E6d 2NZEDB 2N5801 <4332 25K56 2M5459
2N4858JAN 2N4BS8JAN 2NS388 2N2E09 2N5802 2n4393 25K81 23397
2N4BSaJANTX 2N485BIANTX 2N5270 2N2609 2N3B03 2Nazg2 2SKBS - d2dt
2NAZSBIANTXY 2N4BEBJANTXY 2N3277 ZNa341 ' 2N5e43 : T30 25KES 2NIER1
2N4g859 2N4853 2n5a7g 2N4zZ41 2h5644 7120 25KE8 ENIERe
2N4859A 2N4858 2N5358 2N4220 2N5802 2N5e02 28K72 2N5198
2N4858JAN AN4B5EJAN 2M5359 2N4220 2NSE03 2N5803 2G5 2N3E21
ENABSHIANTX 2NABSESANTY 2N5360 2N4221 2N5804 2N5804 IN145 SM183
2N4BEQ 2N4B80 2NS381 2N422 2N5505 2NS5805 3N148 © 3N1B3
2N4880A c2Nagsl 25262 2Ngzaz 2NSE0s 2N5308 anN147 . 3N1Bg
ZNABBOJAN 2N4857JAN 2NE383 2N4Z22 . 2N5507 2N5907 3IN148 3NTED
2N49E0JANTX 2N4BI7JANTX 2NEIEB4 2N4222 2nNSEDe 2Wsa08 3N149 aN181
ENABE1 2N48E1 2NS391 2N4BG7A - 2M58903 2N5809 3N150 aN163
2N4BE1A 2MN4881 eNSGaz 2NABEBA ENESTT 2MN583 1 aN181 ' 3N180
ZN4BS1JAN 2Mag58IAN 2NS393 2N4BESA ENSg12 2nBg12 aN1BE 3N163
EN4BS1JANTX 2NABIBJANTX 2N5384 2N4BBIA 2NS949 ZNE4BE . 3N1554 3N183

. EN4BEY 2N4BE7 2NB3as - 2N48B2A ENESSE] 2nG4BS 3186 IN163
2N4BE74 EN4EETA : 2NS398 - . 2N4BGSA 2NS851 2Mgdes BN138A C ANEd
2N4BER 2N4B8E8 T 2MS387 2NE3R7 2N5852 2nE4R4 3N157 3N183
2N4BEBA 2N4BEIA 2N3338 2ngags | ZNSEE3 2N34R4 IN1S74 aN1&3
2N4BES | 2N4BEg 2NS432 | gN5432 2NBOAS T2 w138 ANTET
2N4BEBA 2N43E3a : 2NS433 BENS433 2NBoBS . IT122 SN1584 3N183
2n4878 2N4879 2N5434 ENE434 ZNEQE7 17121 aNT80 NG
2N4g7d EN4879 2N5452 2NS452 2NB0Ba 7121 aer - AN1B]
2N4880 2N4880 2NB453 2N5453 £hE0ga 7122 3NiE3 INIE3

T ENa4g3? ’ IT131 2NG454 aNT454 NG00 IT121 3N184 aN1Es
2n4838 ITI32 2N5457 BENS457 2NB031 T2 i| 3N1BS CAN1BE 4
ch483s IT132 2NG4A5E 2NS458 2NB022 IT121% 3NT1EB SN1EE
2N484D IT132 54! 2N5458 2NB4a41 IT182 INTE7 3N181
2N4g41 1IT131 2N3450 ENS4B0 2NEq42 IT182 aN1EE - SN1E1
2N4eg42 Comaez ENG4B1 2N5451 i e2hE443 T2z an1gs 3N170
2N4355 IT122 2NS462 2nE452 2NG444 IT1228 3N170 aN'170
2N4DSE - IT1g2 ", 2N5463 aNGAE3 2NB445 17121 3N171 SN171
2N4977 2NS433 . 2NG4E4 2NS484 2NE44E IT121 aN172 SN172
2N4g78 2h3433 ’ 2NG465 2NG485 2NBd47 17121 a IN173 3N173
2N4579 eNaBag 23471 =NS285 : 2NB448 7124 3aN174 . IN1E3
ENS01B 2N5018 : anNg4a7E eNE2BS | 2NB431 g - . 3N178 aN17g
2N5019 2N5018 2N5473 . 2NS2E85 2NB452 B Wiy ] 3N176 3N170 .
2NSO20 , 22843 . anSA7d 2NB2BS ENG4E3 U310 aN177 aN171
2N3021 2N2B07 2MS475 2N52E5 2nB454 U310 3Ni78 .oaMTR
2NE033 2N5480 - BN5478 2NS2E8 2NE4E3 2NB4B3 EN173 3N172
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T
ALTERNATE INTERSIL ALTERNATE INTERSIL. . RLTERNATE INTERSIL _ ALTERNATE INTERSIL A
SOURCE PRODUCT EQUIVALENT ' SDOURCE PRODUCT EQUIVALENT - - [ SOURCE PRODUCT EQUIVALENT. | |SOURACE PRODUCT - EQUIVALENT. -
aN1B0 3172 &CYBS T1g2 . | BEFX78 . 2N5387 CMBS2 +. 2Nga32
ONTET IN161 BF244 ZNS4BE BFXB2 2N5019 CMB33 - B 2N5433
3N1B2 . dN1BY BF2444 NS48 | BFXB3 . ehsDie CMES7 ©. ENS433
3N1B3 3N181 BF2448 2NS485 BFX99 ITT20A . « CMEDD . 2N5433
2N1B8 3N188 BF244C EN54BE . BFY2D Imeza2 » . CMBEE 2N5433
ZN18E - gN18D BF245 . 2NE438 BRYE1 22 R CMBBO ' 2N4BEEA
3N120 anN1dn BF245A : 2N4416 BEYE2 1122 . CMX74D o EN3432
3N181 . aN181 BF2458 £N4418 | BFYE3 a2 . CPB40 240381
BNEZD7 IAE] BF245C 2N4416 . 1 BFyB4 1122 GP543 2M5404
INz02 3N8B . BF24E T 2NS54B5 . BFYBS M2z " CPESO 2NBas2
2EKa2 2N5485 Bra46a 2NSEI8 | BFYBS iTie2 . CP&S1 2N5433
3EK23 2N5387 BFE4ER 2naEae BFY91 IT122 C CPB52 2NB433 .
3EK28 2NB387 BF248C 2nS538 . BFYg2 - iT1E8 . ' CPEBI © 2NB4Rd
427 2h¢382 BF247 2h40a1 BN2D2 . Im122 - D11 - 2haean o
43B0TP 2NS4E2 BF2474 2N4DB1 BEVRR EN4418 . B11D2 - . 2N3e21 -
S033TR 2N5460 | BF2478 2N40E B8Sv78 2NABEEA . B1103 2N4E3E
J 2N4416 - BF247C 2N40S1 BEV79 2NABS7A - 01177 - 2M3BE1
98T 2NBas7 . - BF2EE ZNS4a4 | BEVEC 2N4BGBA ¢ D1178 2N3821
58T 2N4418 BF25EA ... 2N5484 | BSXB2 2N3gz2 -} D79 2Ngq338
703U ) 2N4220 BFa568 2N4418 [ C21 . 2M2B2T ' B11B0 2N3ee2
7040 2N4220 BF236C 2N4415 C230B . EN5198 | D1181 . 2N4338
708U 2N4224 . BF320 .- 2NE4S o] - 2N4338 ' D1182 2N4338 '
7074 2N4BE0 BF3ZDA - ENS4E0 |, | S413N ' 2N5434 . D1183 2N4341
714U . 2N3822 BF320B8 . 2NS481 CE10 . 2N4382 D1184 " 2N4340
734EU 2N4418 BF320C BNG482 - Cs11 . . 2h4zRq - - | D185 . 2N4333
7340 - 2ME5516 . BF34E ITE4332 . CE12 - 2haz21 D12 2N4224
7910 ZN4340 [ BF347 4201 0613 an4zel 01202 .- 2N3ER21
=, 2N4340 . J318 CE14 2h4220 | 01 2N4220
75830 2N4347 - BFE00 2N4887 C815 © EN4E21 ' 0133 ZNqzZzR e
754U | 2N4340 BFEQ 2N4BET7 - CE2D 2N422D D132 . EN4220
733U 2N4341. ' BFBO2 2N4338 C&21 . ENg2Z0 D1303 o EN4220
758U 2N4340 BFBO4 2N4388 : ce22 T 2N4220 01420 - 2N4BS8
A180 ITE441B BFBOS 2N4869 - C823 2N4220 | D1421 . 2Nag22
A181 : ITE441B BFEDG 2N4859 cez4 2n4e20 D422 + 2h4Bss
A182 2N4418 BFBOS ) 2N48EB Cc525 - 2N4z20 | D272218 IT128
A183 2NE434 BF810 2N4858 B A - v R : 2M4220 | 02T221BA 28
A134 . eND4Bq BFETI 24858 C&a1t : 2M4220 r 0272218 IT129
A3 ’ 25484 BFEE1E 2N4858 Ce32 . 2N4220 02722134 © o ITie8
A198 [TE4416 . BFE1E 2N4B58 £653 : EN4Z2D . D2T2904 - 17138
A197 ) _ITE42g1 . BFE17 2N4858 . Ceeal 2N4341 . DET2804A ceo T34
‘A198 . ITE4382 BrB18 2N4858 o . CBB31 2N4a41 . payzens - o IT1ED
A188 ITE4333 BFL1D . U401 CEES2 2N4338 : 02728058 .. IT134
AST2831 2NS484 BFE1Y U401 £B73 2N4341 o 0237318 IT128
AST3E22 2N5484 BFO12 uage . G674 2N4241 . Datoz o 2N5198
ADT3ER3 2N3416 . BFE13 ©ouana3 CEBD 2N4338 , Oadg2 . 2NE106
AST3824 2MN4341 EFQ14 uang CEEDA : 2n43ze - DN3OBEA 2M3E21 -
ASTS480 2N5S450 BFR15 Ja0s CEB1 : © 2M433B - "| DW30B7A 2N4338
ASTS481 . 2NSagT . , BFLE ' U40s CER1A 2N4338 - DN3DEBA - eN4338
ASTE4B2 2h5482 BFQ23 75812 CEB2 N 2N4339 o ONIOBSA £N3geR
AD3G54 - ENGRS4 BFU25 ’ -+ Jad3 i DEBZA . 2N4339 DN3070A .- 2N3Bx1
AD3S544 £N39544 - BFG44 IT6313 . 0sa3 24333 DNZ071A 2h4338 ! '
ADBS55 2N3955 BFQ45 IT3812 . CEA3A © - EN4338 DNBIESA 2Nd2en .
ADZ358 2N2958 BFQ4SA 2N3055 - CEB4 N 2N4220 . DN33ESE : 2N4091
AD3E58 2N2858 Bf 3488 2N3558 CE844 . BNaz2p CNIZEEA . 2N35BE
AD3803 BNSB0S BFR48C ) 2N34958 585 - E2N4z20 - DON3ZBEB - . 2N40E1
ADSa08 2N5808 BFS21 2NS189 CEBSA 2nN4220 DNB3E7A - 2N3ER7
AD38D7 2Nsa07 BFS21A’ 2N3183 Cep 24338 : ' ON33B7B . - 2Na0gt
AD3490B 2N5308 BFSE7 EN3B21 GB1 2hN4338 Lo ON33E8A . 2N434)
ApsSana - 2N5I08 BFSE7P . ENS459 CB4 - 24338 | DM33EEB : 2N4ga1
ADB10 : | ENn4BTE ) BFS58 2n3R23 . CB5 2Nq3aB | OM33EsA ., 2N4338
ADB11 2N4878 BEFSEEP ENaq1E sy 2N48585 . ON33EESB | 2N4z20
ADB12 2N4878 BFS70 2N3821 caz . 2N4031 . DNIS7DA © ENa338 .
ADB13 ' 2N4E78 BFS71 2382z £sa . 2N4383 DN3E70B ©oZN433|m .
ADB14 IT124 BFS72 eN38233 co4 eNB457 ' . DNE435A S0t ENeBgtl . 7
ADB1S IT124 BF&73 2N3E21 . CO4E - 25457 DNB436E S @NagEE - .
ADE1E IT120A BFS74 BN48EE Cas . BNBas7 . - .. DN34374 . 2N4340 .
ARBTE IT140 BFE75 . 2N4B57 COSE : 2N54568 . DNB437R - E2N4220
ARB20 122 BFE76 2h4858 ' C95E ) 2NE434 i DN34384 o 2N4asg
AD&z21 171304 ) BFS77 ’ 2N4859 . Ca7E 2Nagze DNB40E2 2N4335
ADgz2 T130A BF578 2N4860 CSBE 2N3822 ON3458A - 2N&3dn
ADS30 - 2NS520 BFS79 2N4BE1] .| CC4dd45 - - . . ZNS43E2 . N CM34588 - T ENgERe
ADB31 25521 BFSBO 244 16A GCA446 2ND434 L DN3450A . 2N4R3Y
ADB32 2NGSa2 BET10 . 2Ng337 CCBY7 ' 2N485e | o DN34588 - 2Ng220
ALIB33 2NEE23 BFT11 2N5018 CFZ3B6 END458 : Cin3de0a - 2N4338
. ADB23A ) PNSS24 BFWI0 2N3823 CF2q 2N3824 . DN34608 2N4220
ADB3S 2N3054 BFW14 2Nagz2 . CFM13026 2N4B58 ONXT 2N4338
ADB38 2N3855 | Brw12 . 2N4498 - CMEQG .. 2hNa0g2 ONK2 - EN4338
AQe37 EZNE955 BEW12 -+ ZN4BE7 CMEBQY 2N4031 : ONX3 2N4338
ADB3Z 2N2358 BFWag m29 . CimB0Z 2N4091 DlX4 ZN4863
ADB3g ENZ857 BFW3IBA 1120 : CMB03 2Na0E . DONXS . EN48EE t
ADg40 2NS520 BFNS4 2n3g22 . CMBE4D ' 2nN4083 . DNXE . eNd338
ADBa1 2N55E1 BFWES - 2Nag22 ChE41 2nNa0s3 DNX7 2Na416
ADB42 2NS523 . BFWSS 2NABED | . CVE42 . - 2hags3 DNxg -tv 2N4A41E
BC254 2N5458 E BFWS1 2N42ad CHME43 Z2N40s2 DNXZ . . BiN4339
BC254A ’ BNS457 : BFX11 - T3z : CME4s ENA0E2 - DUsa3s ©ENS3EV
BC2E4E - 2NS458 BFX15 iT122 CME45 . gN4pgz bUa34a0 . . 2ND3s8
BC254C 25458 BFX3E ' T3 CHMEB4S 2N4032 E100 : #NS458
BE2E40 EN4418 : 8FEX70 ’ IT122 CMEd?7 - 2NA0g1 E E101 - - J204
BCya? IT121 : BEX71 ITNEZ : CMESD 2h5432 . E102 © BNB4S7
BCvaa IT122 BFX72 IT122 CMEST © .. 2N5433 . E103 ENS438
T - .
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DISCRETE CROSS REFERENCE (cont.)

.
* ALTEANATE INTERSIL ALTERNATE INTERSIL | ALTERNATE . INTERSIL. ALTEANATE INTERSIL, ~ . .

SOURCE PRODUCT - EQUIVALENT SUURCE PRODUCT EQUIVALENT - | SOURCE PRODUCT EQUIVALENT | SOURCE PRODUCT EQUSVALENT
E105 J105 FFa00 ENS457 [ 17127 IT127 |ITE2E77 Im120
E108 J106 ' FM1{11D0 2ZN3IS544 [ IT1es. IT128 ITERS78 iT129
E407 J1a7 g FM1100A 2NBI0E " IT128 IT128 ITERS79 IT120
E108 J108 FM1101A 2NSA0e 17130 IT120 |TE30EE 2N2R85
E108 JI08 1102 23854 1T12048 171304 ITEZ087 2M3686
E110 Ji07 Fiv11024 eN3306 IT131 1IT131 ITEBDER 2NAEE7
E111 - J111 FM1103 eN3855 IT132 T932" ITE3347 1137
E111A J111 FM1103A 2N5308 i IT136 IT138 ITE3348 17138
E112 J11z FM1104 2N3g57 IT137 17137 ITE3348 17138
E1124 J112 FM11D4A 2N5909 . IT138 IT138 ITE3350" imz7
E£113 J113 FM1105 2N3Z54A 17138 17133 i 4TE3351 ITi38
E1134A J113 FM 11058 ITEO0 7140 11140 - ITEDSED 17120
E114 J204 FM1106 2N3954A [T1700 71700 ITESE00 11132
E174 J174 EME10EA ITS00 IT1701 IN172 {TESE02 17132
E175 J175 FA1107 2N3354 IT1702 N1E3 ITE3804 IT130
E176 178 FM11074, - [TS0D IT1750 |T1750 ITE3B06 17132
E177 J177 FM1108 - 2N3855 _ITe700 BN1E5 ITE3207 T332
E201 Jz2m FM110BA ITS02 IT2701 3N165 |ITE3808 ma2
E202 J202 FM1109 2NEg57 IT400 2N4392 | ITE2809 17132
E203 I 1203 FM11084A ITED3 500 T&00 - ITE3G10 IT120
£204 Jana FM1110 2N3855 - IT5Q0R 1300 ITEZE11 17130
E210 . 2Ns3a7 EM11104 2N3908 11501 17501 ITER907 IT120
E2Nn 2NZ387 FM1111 23957 [ ITSQ1P ITSE1 1TE3308 IT120
E212 2N5387 . Fi11114 2N5509 |TE02 IT502 1TE4D17 17138
E2=0 EN4BEY FM1112 2N5186 i IT502P 7502 ITE4D18 IT139
E231 2N4BE8 FM1200 | 2N3954 11503 ITB03 ITE4Q1D 17139
E232 ZNABSI FM1201 BN3354 ITB03F 1503 ITE4020 17139
EZ70 Jz2ra FM1202 2N3954 11504 7S04 ITE4021 IT139
E271 Je7i EM1203 2NZS55A 11505 11505 ITE4G22 IT133
E200 2N5397 V1204 2N3955 IT550 \TEE0 ITE40RS iT137
E304 2N5a88 ' FM1205 2N3g54 [ 1T5E11 115811 ITE4D24 iT137
E305 eNGdnd FM1206 2N3354 IT6812 ITS312 ITEAD2S iT137 ¢
E308 J308 - FM1207. EN2gE4 |TE2972 IT122 ITE4DS1 ITE4081
EJ09 « J3og ‘FM1208 PNIS554 1ITC2973 IT122 |TE4DB2 ITE40%2
E30 1310 FM1209 2N3955 ITC2974 17120 {TE4DB3 ITE40S3
E311 Ja10 FM1210 2N33554A |TL297S IT12D ITE4117 ,ehaiy
E212 2N53g7 | FM1211 |TS811 |TC2976 IT120 ITE4118 ZN4718
E400 2N3955 FM3954 2N3954 ITC2977 IT120 [TE4919 PN4119.
E401 2N3BPSS . EM2g54A ZN3544 I'TC2978 IT120 ITE4338 2N4338
E402 BN2E5Y - FM2835 385 ITC2973 IT120 | ITE4338 2N4328
E410 2N39SS FM38554 2NIY5EA |TC3347 11137 |TE4340: 2N4340
E411 75311 FMZ2958 2N3TE6 |TC3348 7138 ITE4341 2N4241
E412 IT5311 FM3gs7? 2N3I87 ITC3343 IT138 |TE4391 ITE43DY
E413 2N5454 FMAgse ITES11 ITC3350 137 |ITE4282 ITE4392
E414 2NISES FPA3ag 2N4338 1TC3351 IT138 ITE4333 ITE4393
E415 2M3857 FP4340 2N4340 73352 1T138 ITE4416 ITE4416
E420 |T8211 FTOBSAA 2N5488 ITC3800 132 ITE4EE7 2N4BE7
E421 ITS912 FTOB548 ENS5486 |TC3802 1132 ITE4EE8 2N4BEE
E430 J30grx2) FTOBS4C PN4221 |TC3804 {1130 ITE4BBS 2N4BES
E431 JB10{X2} * FT0B540 24221 ITCRE0E mige 100 2M5458
ESM25 Li4Q1 FTat20 2N5019 [TC3807 17132 J1o1 2N4338
ESM25A U401 FTd820 2M5480 ITCRE08 T132 Jro2 2N5487
ESMAa0S" 2N4081 FT3308 2NED1S |TC3809 |T1:38 Ji03 2N5459
ESMa0g2 2N4092 FT7D3 2161 | 1TC3810 IT130 J103 J105
ESMa0s3 2N4083 FT704 3NTB3 ITC3811 IT130 J105-1B J105
ESM4302 2N5457 GETS457 2N5457 ITC4017 17188 108 J108
ESM4303 © PN5458 BET5458 2N5458 C401 IT138 J108.18 J108
EEM43D4 2h5458 | GET5458 2NBAES ITC4018 1IT138 107 J107
ESMA445 2h5432 HA7BO7 IT132 ITC4020 IT129 J107-18 J107
ESMA446 2N5434 HA7B0S IT132 1TC4027- m139 . J108 J105
ESM4447 2NS432 HOIG1030 | 2N1B83 *ITC4022 1138 J108-18 105
ESMaddg BNS424 HEPED1 2N3E22 | TCa023 1137 J108 J10B
FEQS544 2N4388 HEPBO2 2ZN5484 ITCAO24 IT137 J109-18 J10E
FEOB548 ENS4BS HERED2 - 2N5019 |TC4025 IT187 J110 J107
FE100 2N3321 HEPFOZ21 PN5484 | ITE2453 IT120 J110-18 Jio?
FE100A - EN3g21 ) HEFF1035 J1768 |TESBIS 17120 J111 J111
FE1D2 2Ng119 HEPF2004 BNB4B4 ITEZB40 IT122 Ji11.18 J111
FE"02A 2Ng113 HEPF2U085 ZNBasa |TE2841 IT122 J1114 21
FE1D4 2MNa118 10100 15189 ITESB4D- IT120 J111&-18 J11
FE104A 2N4118 0101 D101 ITEZB43 IT122 11z Jne
FETE00 2na0g2 i IMF3954 =hN3354 . [TEEB44 IT1228 J11818 Ji12
FE200 - 2N3gaT - IMF3954A ENDSE4A ITER720 IT120 J112a NLE!
FER02 2N3821 IMF3955 ZNASSS . ITE272 ITh22 J1124.18 J1iz
FE204 2N3821 IMF39554 ENS9EEA ITE2722 Imeg J113 J1g
FE20Q 2N3822 IMF3958 EN3856 ITE2203 T2z J113A8 J113
FEJ02 2N3821 IMF3557 2N3857 [TE2913 T122 1134 J113
FEJD4 2N3B21 IMF3358 ZN3858 ITEZS14 IT122 J1134-18 J113
FE3E19 2N5484 IMF5S11 IMFSE11 ' |TE2E15 IT120 J114 2NS5585
FE4302 2h5457 IMFE212 IMES312 ITE2S16 17120 J1401 17801
FE4303 2N5458 IMFE485 IMFE48S ITE2Q17 IT122 J1402 17502
FE43D4 2N5458 IT100 17100 |TE2918 |T122 41403 ITS03
FEG245 2N4418 IT101 11101 ITE2918 IT120 J1404 IT503
FES248 2NS484 IT108 ITE4416 ITE2820 IT120 J1405 |T504
FEEZ247 2ZNE488 IT108 [TE441B {TE2BI6 iT120 J1408 T30S
FES457 NE4E7 . Im120 17120 | ITERR3? IT120 J174 J174
FES458 : 2NS458 T1204 171204 ITE2g72 T2 J174-1B J174

" FE9459 ' 2N5458 me1 - Im1a1 ITE2973 IT22 J175 175
FES484 2N5484 Imez |T182 ITE2974 11120 J175.18 J176
FES485 BEN5485 IT124 IT124 ITE2975 1120 J178 J178
FEG4BS 2N5486 m2e IT128 ITEZI7E 11120 J17EE J178
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DISCRETE CROSS REFERENCE {cont.)

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL / \
SOURCE PRODUCT EQUIVALENT SOURCE FRODUCT - EOUIVALENT SOURCE PRODUCT FAUIVALENT | SOURCE PRODUCT EQUIVALENT

J177 177 k30818 . 4303 LS5105 ANG486 MD70028 ’ mae
J177-18 J177 ©210-18 J310 LS5245 ITE4416- MD7003 IT132
Jag1 Jao1 KE3EE4 2N3E84 LS5246 2N54B84 MO7003A IT132
J2n118 Jeoi KEIEES 2N3E83 LS5247 2N5458 MO700368 IT132
Jeoe JED2 KEDEE6 2N3688 ' LE5248 2NG4B6 Mo7004 IT128
J202-18. J20z KEQBEY 2N3E87 L85358 JE04 . MD7007 17129
J203 J203 KE3822 2N3E23 LS5359 J204 . MD7O07A 11129
J203-18 J203 KE3D70 ITE4331 LS53E0 Jan2 ' . MD70078 . . IT128

J204 KE3S71 ITE4282 55381 202 | w@708. 11128
Ja04-18 J204 KEag72 TE43R3 Lsb3s2 J203 : MO7084 7128
Je10 2NE397 KE4Q91 ITE4081 LE5363 J203 MO7DES 17128
J211 eN5397 - KE4092 . ITE4032 . LEG364 ‘ Ja03 MO8 IT120
Jz12 . 2Ns397 KE4023 |TE4D32 | LE5381% . 2N4BETA 1 ™Daooz 11120
J230 - 2Nagay KE4220 ENB45T LS5382 2N4BSBA | MEBDOZ - 7122
JE31 2N48ER KE4221 ENS45g LS5353 ENABBEA MDaTe mz2
Jaaz . 2N48ED KE4222 2NS45D | LSB384 2NABSIA MO3184 122

Ja270 - KE4a23 J2ld LE53a5 EN48EBA MDg12E8 iv1e2
J270-18 J270 KE4331 ITE4291 | LE53RE 2N4BESA MDge2 ' IT132
JBT ' J271 KE4392 ITE4392 ' LE8q57 ZN5457 ’ MDEe8a : 7138
J2z71g J271 KE4333 ITE4333 . LS5458 2N5458 MEF103 2NB457
J300 2N5397 KE4416 ITEA416 L55459 2NBASS MEF 104 2N5458 -
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A . ALTERNATE INTERSIL ALTERNATE INTERSIL RALTERNATE INTERSIL' ALTERNATE INTERSIL
~ SDURCE PRODUCT EOUIVALENT . | SOURCE PRODUCT . - EQUIVALENT.. : | SOURGE RRODUGT EQUIVALENY - | SOURCE PRODUCT ~ EQUIVALENT
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MFE2001 2N44718 | MPF43I ITE4TE] o NPCZ214N 2N4339 SDFE03 2N5520
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MP3955 2N3855 NFS458 2W5458 PNAg57 2ZN4857 sU2078 2N2855
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MP5803 2N5805 WEB4B8E 2N5485 EN4ZE1 2N4881 Su2aas 2NS197
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ALTERNATE FNMTERSIL ALTERNMATE INTERSIL ALTERNATE ANTERSIL ALTERNATE INTERSIL A

SOURCE PRGDUCT - EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT - -
SU=z412 2W5509 059084 2W5509 U1e3 2N3824 L Ua0s U405
SUPE5E uag . 703811 13811 { U1B37E 2NB4BE U408 Li408
SUZE52M U401 TOES11A 1758171 U184 BNI97 1410 2N3955
SL2e63 uan1 TDS81e ©ITE912 U1897E U1Eg7 Lig11 © 2NJ3ZSE
SLZESIM - U401 TD59124 175812 J1BSBE - u1gse stz 2N3356
SUEE54 ©ouam jnl{v T2 LJ1B98E U189z U4z  BNSEDB
SUZB54M uao? TD701 71282 u1az ENAZ3R uaz2 2NES08
SUBEES U402 TO709 ES U198 BN4340 U423 2N5E08
SU2ES5M Uag2 10710 STieE utad 2NA341 Udzd ENDSOB
SLDABE U404 w1 a2 u19gsE 2N4416 | uazs . ENSS05
SUZE5EM uaa D713 m122 ya0o SN4EE1 u4es oN5E08 -
X381 2NS48d TI514 2NA34D U201 EN4BE0 Uaz0 . J30SIX2)
3x3820 © ENZE0S TISEs 2N3954 vz02 248355 U431 . 310D
0460 ITieg TIS26 BN2SE4 |1 ueQave ENd416 a4 ESRN
To104 IT12g TISZ?Y 2NE9EE uea1 - 2N4Z51 Ltagd R 13
0102 1129 TIS234 2NSABE Ugez - EN4&3S1 : uesnn 2NZAB4 ’
D200 17129 TIS41 2ndS50 Uz Uz Ui 2N38B5 ,
TOE01 ITT28 Tisaz 24393 . W2 : Uggz | Ug11s S 2N4340 -
TD2C2 ITt129 TIS58 ) 2NS484 Uza3 Ugas uG12g 2N3685
TDE218 IT128 TIS53 2NS5486 lt23a U234 | uciao 2N3EE7
70224 17122 TIS88 ' © 2N3955A ugas - J235 US155 2N44 18
TDE25 IT122 TISB9 2N33558 U240 2N5432 . U21760 163
TO2EE IT1228 TIS70 23956 Uz41 28433 Uc1764 3N1B3
ToE27 . IT1228 | 11572 ITE4REG1 Lz42 2N5432 Uceo 2N38B5
Tbzee IT122 TIs74 ITE4382 Uza3 2NE433 UCz00 2N3824
D229 [T122 878 ITE4283 Uza4 2W5433 1 uczot 2MEBZg
TOE30 : IT121 715688 2N4415 U248 2h5902 Ugat 2N3EB7
TO231 IT21 TIS86A 2N4416 { U24B8A 2N5806 ucz10 2Nd416
TD232 . Tze TIXS533 2M4392 | uz49 2NS903 | uce13o 5452
TO=233 iT122 TIXG3S 2N4857 U244 2NES07 i uceiae 2M3453
10234 ,iT2e TIXS38 2N43a1 | U250 2NSa04 | uCg134 2NS454
10235 TIT122 TIXS541 2M4B58 u2504 2NSA08 uc2138 INSA54
TR23E 11122 TIXS42 2N5633 1 uss 2NSans ucaae ANB4S4
10237 IT22 TIXSES 2N5459 U231A 2N5808 UC2138 2N3958
TD22E IT122 TIXS78 2Na341 } | uesa o911 ucz147 2N2958
TD233 IT128 TIX87S ENa341 | u2s3 173812 uca2148 2N3958
“TO240 IT121 | TN#117 2N4117 U254 BN4BSY uc2149 2N3858
1024 IT187 - 1 TN417A ENd117A 255 2MN4BE0 Ucgag - 2N3822
TD242 IT1204 TN4118 2Na118 L2665 2N4B51 LCZ40 2N4869
D243 IT1204 TN411BA 2M41184 U257 Ues? Lc2aq PN4BBI
TD244 17129 TN4118 2Ng1718 - U252/T0-71 U2587/T0-71 Uc2s0 2N4091
0245 . IT1es TN4118A 2N4116A LIZ2BE NABEE 1cas1 24392
D245 IT129 TNAZZE 2N4, U273 . 2NA4T1BA | ucarss 3N166.
10247 : . ITes : TN4338 2N4338 U273A 2MN411BA 1 ucaon 2N2EDB
TO=48 Imeg TH4340 2N4340 uz74 2MN41184 | UC310 ~ BN2807
TRE50 IT120A ThN4341 2N4341 L2744 EN4118A uczeo 2NZ607

. TO2905 11139 TNS277 anNddgt - 1275 ENA1184 LC3a0 EN2B07

: TD400 11139 TNB278 2N4341 L2754 2MN41194 uca4g 2N2B07
10407 IT139 | TPS114 ENS114 | uzso 2NSA52 | ucag 2N2E08
TO402 IT138 | TP . 2NS115 Uz81 BNGa33 ue400 2NB270
10500 17139 TPS118 2NS118 uzgz 2NG4S3 Licao 2N5118
TOS0] : 1139 | una 2N2E08 VK] . 2N5453 ucat ZN2E08
TDSD2 IT139 U1 - 2N2608 Lza4 2NG46q UC410 ENS2EE
TD509 IT132 ut12 EN2308 2] 2N5454 Lc420 2N5257
To510 - IT133 U113 2nzE08 U280 2N5432 o450 2N5114
TOE11 IT132 U114 . ZN2808 U231 2N5434 LC451 eN5118
10512 ITT32 u1177 2nN4220 | U295 2N5432 | LUCSs88 - EN41E
TDS13 IT132 U178 2N3821 | U298 . BN5434 uc7o3 2nda220
TOS714 mae . ’ 1178 2N3821 U300 2N5114 LIC704 ENgZ20
TDF17 IT182 U1180 ENd2q Wicialalo] 24241 uc7os 2N4284
U518 . IT132 u1181 PN4220 /3001 2M4339 UC707 2N4B50
Too18 IT132 L1182 2N3821 | U3oo02 2N4338 Uuc714 2N3E22
TOS20 38 La?7 2NIGBS : 3o 2NG115 UC714E 2N4341
TOSE1 IT139 _ U278 2N3ERS : u3ano 2Md341 LUC734 ENA4 15
TO522 7133 nars ZNIEEE Lot 2N4340 UC734E 2NA416
0523 17139 . 1280 EN3EB4 u3g2 2N433a LIG751 2N434D
0524 IT138 1281 2N3822 u3a4 U304 uczsz 2N4340
D525 IT132 NE=) 2N43d1 ' uags i30S UC753 2N4341
D526 IT132 L1283 2NE340 uang U305 G754 EN4340
TDO5a7 IT131 U284 2N43a1 U308 3os uC7as 2N4341
TOS528 IT181 U1285 2hd220 ' U303 ©L3ps | UC756 2nNd3a0
TG5432 25432 L12EE 2Nd4341 uaio u3it UCa0s 2NB270
TO5423 2N5433 1267 2N4a082 |ouen u3io LUCBo? ZNS115
TO5434 BN5434 1324 EN4BEQ 212 2NE397 J uce1a 2N5270

IT728 1322 2Nzgz2 314 . 2NE555 UGBs1 2N2E08
TDS902 2NE5902 U1323 2N3B22 | U318 2N5397 ucesa 2N2608
TDSg02A + 2NEB02 L1324 2N3EB7 U316 Miche=} UCE5q 2N2s08
7052903 2N5903 U1326 2N3686 . uz1z u31o LICBES 2N2e0g
7053034 2N5303 LuU133 2N26Bna U220 ENS433 uTi00 2NG3R7
T5904 EMESD4 u1420 2N3B21 uzz1 2NE434 uT101 2N5a97
TO5904A 2N590a u1421 2N3B22 Uaz2 2NS433 LUxcasia” 1T128
TOSE0S 2NSEDS uaze 2N38R2 u3ze re YEOR10M BN4BES
TOS905A 2NSS05 146 2N2608 U329 : i VCATIN YNRTIN
TO5906 2NES05 U147 . 2N2808 R u3z0 . il VCR12N . 2N388B
TDS90BA 2NSE08 nag BNZEOR TR “‘" . WCR13N 2N2ZsE
TO5907 2N5807 148 SN2EDS J3sa k! VCREON 2Nd341
TDSO07A 2N5807 Uea EN2ECS U401 4Gt VCREN VCHRN
TD5908 2N5S08 u1714 2N4240 uag2 Uan2 VCRAP YCR2P
TDSS08A 2iN5504 L1715 2Nd340 U403 Uapa VCRAN VCR4N
TD5808 BNSa09 u1ee 2NaBST Uao4 U4Ds VCRER VCASP .
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DISCRETE CROSS REFERENCE (cont.)

A : ALTERNATE
SOURCE PRODUCT

INTERSIL

INTERS:L ALTERNATE ] ; . INTERSIL - ALTERNATE INTERSIL
EQUIVALENY SOURCE PRODUCT EQUIVALENT SOURGCE PRODUCT - EQLIVALENT SOURCE PRODUCT EQUIVALENT
VCREP VCRER
VCA7?M YCAZN -
VF2B 2N4382
VEB11 =2N4858
VFB1S 2N485B
VEWAD IT122
" VFW40A IT120
W2454 ITE4416
w245 ITE4416
We4st ITE4418
wado 25398
W300A 2NB3E7
Waoos 2NG397
w200t 2N3357
W3a0D 2N5S338
WKE457 2NS457
WKS432 2NS458
WKE5458 2NS458
20740 meg .
20741 m128
20742 IT129
Z0T44 IT1238
Z0T45 IT128
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ANALQOG SWITCH CROSS REFERENCE

ALTERNATE INTERSIL . ALTERNATE INTERSIL : ALTERNATE : INTERSIL ALTERNATE INTERSIL
SCURCE PRODUCT . EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EUUWILEN'I' SOURCE PRODUCT EQUIVALENT
AD7S0B/CAOMICHIPS HE1 1BC/ AHS010EN IHSU1eCPD DG180AP | 0G1804K 0G200AK DGE200AK
AD7S0BMILICHIPS  1HE118M/ID AHSO018CN IHS012CRE DG180EA DG1BOBA ' DG200AL DE200AL
AD7906J0 IHE116CJI AHS013CN . IHSO013CPD D1 B0ER DG180BK DG200AP DE2004K
AD?BDEJD!EIBEE IHE11BCJI/8838 AHSU14CN IH314CR0 0G181AA DG181AA - DGE0BA DGE0DEA
AD750 IHB11BER AHZ01S0N IHED1GCPE . DE1a1AaA DGM181A4 | DEE00EK . DGEO0BK
AD7508KD HB4 &0 AHED1BCN IHEDTECPE DE181AL : DG1aTAL 0G200sP DG2008K
AD7505K0/B838 IHE118CJIB538 AMED14CN IH501 1EPE BE181AL BGM1B1AL. DEEOOCY ' DGE00CY
' ADZ505KN - IHET16CF | . D123AL C123AL . BG1E1AP DG1871AK DEE0TAK oE201AK
AD7S06S0 HE1 TEM, D123AP - D1238K . 0G1814p DEMI1B1AK og201aP DG201AK
AD?50EE0/ER38 IHEHEMJHEBSE D123EP 0123BJ DG181BA DE1B1BA oGemexK nlc=imh] -t
A07508TD IHEHEMdll' . D1238r £123BK . - DGTH1BA DEMIS1RA DG=201CJ - - DEE;IEd
AD7506TR/BE38 |HE1 1EMIBE3E D125AL D1E3AL -LG181BP DG1818K DE2108r DiE2018K
AD7507/COM/CHIPS IHER16C/D D1 256P D1254F. " RB18IBR DGM1B18K oG2B144 - 1H182MTW
AD7S07MMILICHIPE (HE21EM/D 01 256P . D1258K . DE181BP DGM1B1C DG28 AR IH182MJD
AD?3074D IHEZ18CA D1zBaL D1agaL . DG1ezAA DG18244A DGEa1RA IH182CTWY
AD7807J0/B838 IHE215CJI/8E836 D129ap D128AK DG1BRAA DGM182AA 0GE31BP |[H1B2CJD -
AD7507JN IHB216CFI O1288p D129BK . DG1BR2Al, . DG1B2AL DGEB4AP IH1 BEMJE
AQ7507KD IHE216C. 0G123AL DE123AL 0G182AL DGMI1B2AL DGEasapr IH185CJE
AD7507KD/BB3B IHE21ECJI/B83E 0G123AP DGE123AK DG1824p DG BRAK DGRA7AA: IH1BEMTW
AD7SO7RN IHG21ECR) DG1Z23BP DE1238K 0G1824P OGM1824K . DGE2874aP 1H18BMUD
AD780750 [HE21EMIT DG125AL DG1254L DG1B2BA DG182BA . DE2878A IH138CTY -
AD7S075D/883E IHBE1GMJI.*BEI.?.E OG1ESAP OG125AK, DG182BA DGM1828A DGE27EF IH188CJ0
AD7ED7TD DG125ap - O0G1258K DG162BP DG1888K QG230AF [HTITMIE
AD75071/883R IHBE"I EMJIIE!EBE . DG128AK OG126AK . © DG1E2BP- DGM1828K DGZ30EP IH181CIE
AHD1ZECD DE1268K DG128AL DG128AL DoG1EZEP DGM182Cd , DG38TAA DGEMI82AA
. AHO1280 DG12 0G126BP . DG126BK . DGI83AL DG1E3AL OGRE1AK’ DGEM182AK
AHO1 260883 DG1ESAKIEBGB .| DG129AL . DG129AL DG183aP DG1B3AK DG3814AP DGhM1E2AK
AHD12920 0G1288K 0G129AP DE1 294K DG183BP DG183BK DG381BA DGM181BA
AHD1290 : 0E1234K DG1296P DG1298K DGTB4AL DG1B4AL OG3R1BK OGM1B18K.
AHO1290/883 DG129AK/8838 PG133aL DB1338L0 . DGtB4aL DGMI1B4AL - OHE381BR DGMI181EK
AHQ133CD DG1338K DG133AP DG133AK DG1B4AP DG1B4AK ° DGEEC DGM181CJ
AHO1330 DG133AK DG133BP - DG13EBK DG1844P OGM184AK DG384AK DGM185AK
AHO1330/883 . DG133AK/BR38 0G134A1, DG1344l, DG1848P 0GI84RK DG384AP - DEMT185AR
AHQ134C0 0C134BK . DG1344P DG134AK 0G1848F : DGM1B48K DGZB4BK. OGMTE4BK.
AHO1340 © DG134AK DG1348P DG134BK DG1B4BF DGM1BACd DG3B4ER OGM184BK
AHO13407883 DG 34AK/BE3E DG133AL 0513394, DG1EDAL . DG18ASAL 0G384CS © DGM1B4Cd
QHEI'I EQCD DG135BK DGE1334F DG138AK DGE1B5AL, DGM1EBAL DB3B7AA . DGM18B8AA
D139AK DG1386# 0G1398K - OG185AP DE1B5AK DG3B7AK DGM18BAK
AHGW SSDIBBB DG139AKB83B DG140AL BG140aL Di31854P DGM135AK DG3a7AP DGM1BBAK
AHO1 4] DC140BK DOG1404P DG140AK 0Os1858P TG1858K DGAB7BA OGMIB7RA
AHO1400 DG14gAK DGE140BP DG 1408k D51858¢ BEM185BK. DG3E7EK CGMI1B7BK
+ AHO140D/ER3 DG140AK/BE3E DG141AL DGE1414L DG1858P DGM185E) BC3B878P 3EM1878K
AHD141CD | DG1418K © DG141AR OG141AK DGTBEAA DGTBSAA CGCAR0AK OGM131AK
AHD141D 0G141aK DG141BP DE1418K DE1B5AL DG185AL DG330AF OGMI191AK
AHDM 410883 DG141AK/SE3E DG142AL DG142AL DG 1B5AP DG1BBAK DGIs0BK DGM130BK
AHO142CD DG142BK, 061 424P DG142AK. DG1BEEA OG186BA DG3908P . DGM1808K
AHO1420 DG142AK DG142BF . DG142BK ‘DG186BR DG186BK D(390CJ DGM190G.
AMO1420/883 DG142AK/BEER DG142AL DG 14341 DE18744A DE18744 : DG50408K IHS040MJE
AHO143C0 DG143BK . DG143AP DE1438K DG187AA DGMIB7AA DGESO040AL IH5040MFD
HO1430 DE1438K 0G1438P QG1438K OG187aL Di187aAL DG50a0Cd IH5040CPE
AHO1430:883 DG1434K/8838 0G144AL OG144AL DG187AL DGM187AL . DESD40CK IH5040CJE
AHD144CD DG144BK DE1444P OG1444K DG1B7AP DGTB7AK DE504144 IHSD4 1MW
AHD144D DG144AK DG1448R DG144BK 0G187AP DEMIE7AK OB5041AK IHED413AJE
AHO1440/883 DG144AK/883R AG145AL D&145AL OG1878A DG 8784 DGE0414L IHS0A1MFD
AHT146CO OGT45BK DG1454AP DG145AK DG187BA DGMTB7BA DGE504104 IH5041CPE
AHO145D . QG145aK DG14SBP 0G145B8K - DG1B7BP DG1B7BK DG50410K IHSG41CJE
AHO145D/883 OG145AK/68838 DGT4EAL 0G148AL © DE1B7BR | OGM1878K - DGEED428A IHS042MTW
AHO148C0 DG1458K D& 1454 DGT14BAK + DG18BAA : OG18BAA | DGE042aK IHS042MJE
AHO1450 DC14EAK 0G1468pP ‘DG14E8BK, 0G188AA " OGKMIBBAA DGS042AL H5042MFD
, AHOQ1460r883 DG145AK/BB38 DGE151AL DG151AL DG1R8AL DG1EBAL DG5042C] |H5U42CPE
AHD151CD DE151BK DG151AP 0G1518K DGTERAL DGM1BBAL DG5042CK IH5042CJE
AHD1510/883 DG151AK/E838 DG1518R DG151BK DG188AR GTREAK 1+ DGS043AK IHSD43MJE
AHQTS2CD DGi52BK DG152AL DG1524L DG18BARP DGM1 g8AK OG5043AL IHS043MFD
AHD52D DG152AK 0G152AR DG152AK DG1gsap OGM188BK 0GsD4acd IHS043CFPE -
AHO1520/283 DG152AK/Ba38 0G1528P DG152BK DG1888A - DE18B8A ' DGEGE043C0K IHSELACUE-
AHU1 5300 061 SSBK DE153AL BG133aL DG1BEBA DEM1BEBA | DGS044AA: IHSO44MTWY
AHO1530 0G153aK .| DG153AP DB153AK DG1BBBF DG1888% DGEN44AK IHE044MIE
AHD1530/883 DG153AK/BH3E DG1538F DG1538K DG1B9AL OG1BIAL i\ DG5044AL IHED44MFD
AHD154C0 DG154BK DG154A1 DG154AL . DE1834P DE188AK 0G5044C.) |H3044CRE
AH(M 54D DG154AK_ 0G1544P DG154AK, 0G183BP 0G1898K 0G5044CK  HSO44CUE
AHOT540/B83 DGT43AK/B528 DG1548P DE154EK DG1S0AL " DBE1SOAL ' DGS045AK - IHE0ABMJE -
AHO1550 DG191AK DG181AL DG181aL DG180AL DGM190AL - DGE045AL iHS0A5MFD
AHOIB1GD . DE1BIBK ' BG181AP DE3181AK ) G3180AP BE180AK DG5045C.) ' |H5045CPE
AHO1E10 DG161AK DGTB1BP OG1618K OGT30AP OGM1S0AK | DEERASCK IHED4SCUE
AHD1E10/863 DG161AKBS3R OG162aL DG162AL DG 30EP DE150BK - DGE0BAR |HE 1180
AHO162C0H DG1E2BK DG18=2AP DG162aK oe1908p DEMISCBK DB5088A . IHE1T18CJI
AHD1E2D DG TE2AK - DG1626P DG 1652BK QG1S0BR DGM1S0C DE506CJ IHE115CPI
AHO16BD/RE3E DG G2AK/BRAR DG1E3AL DG1634L DG1S14L DG1814AL - DGSUYAR | 1HE21 51
AHO1B3CD 0G163BK DG163AP DE1E3AK DG1E1AL BGMTB1AL DEs078R IHB216CH
&HO1838 CE163AK DGYEIRR DG1E3BK DG13AP | DG191AK DES07C] HB21ECPI
AHD1E83D/883 DB1683AK/A03E DG164AL DG1E4AL QE151AP OGM191AK . DGES0BAR |HE10BMJE
AHD1B4CD DG1E48K DG1644P DG 1E4AK 0G1818R OG1S1BK - DEED2ER - 1HE1DBCJE
AHO1B640 DE1B4AK 0G1848P DG1B84BK . DB1818P OGM18318K DGSASC IHG10BCRE |
AHO1540/P83 DG1B4AK/EB3E DG180AA DG 18044 DE181BR DGEM1B1CY DE50SAP IHS208M.JE
AH3A0ACH |M5008CPD DG180AL OE180AL DGEO0AA © DG200AK 0G5098P |HB208CJE
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~ ANALOG SWITCH CROSS REFERENCE (cont.)

- ALTERNATE INTERSIL . ALTERNATE INTERSIL TERNATE' INTERSIL ALTERNATE INTERSIL
SOURECE PRODUCT EQUIVALENT SCOURCE PRODQUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT
DGE0aC. IHEZ08CPE HI1:50415 IHS04] CJE TL182EN DEMig2act
QOGMT171AL DGE111AL HIT-50417-8 \H504‘IMJE.‘BE!3E- TL1EEIL DGM1828,
DGEM111AR 0G111AK HI1-5042-2 5CI 2 TL182IN DGM1820J
DEM1 18P 0G1118K HI1-5042-5 TL1E2ML OCGM182484
G1154R G115AK HI1-5042-8 \HE'I 42 MJ E/2838 TL185CJ |HEQ4SCJE
G1158P B1158J h HIM-50432-2 IHE143MUE TL1BECN IHED43CPE
G115ER G1158K HI1-5043.5 1H5143CJE VL18S IHE04SCIE
G11BAL G11BAL H11-5043-8 IHE143MJE/BB3B TLTBSIN IHS0450PE
G11EAR G11EAK Hi1-5044-2 IHE144MIE TL188MJ IHBO4SMIE
G116EP G11684 HI1-5044:5 145144008 TL18ECL IHE0420TW
~  311E8BP G116BK HI1-5044:8 IHS144MJEBB2B TL18ECN IHEUAZCPE
G1178L G117AL HI1-5045-2 5145MJE TL188IL |HSQ42CTW
E118AL G118AL, HI1-5045-5 TL1BBIN |HSQ42CPE
G118AP G118AK H1-3043-8 IHE‘IdEN‘dEv‘BBSB TL1BEML |HEC42MTW
G1184L G119AL Hi1-Gas-2 IHEQ4BMIE voTL1eIed IH5042CJE
G123AL B123AL HI1-5048-3 IHSD4BCUE ~ ° TL121CN IHS043CPE
G123AP G1234K HI1-50468-0 |H3DABM JE/BBIB TL1811d 'H5043CJE
HIZ-0201-8 DGE01C/D - HI1-5047-2 IHED47HAIE TL191IN 1HE043CFE
HIQ-0221-8 -0GM1B1C/D HI1-8047-5 1HB047CUE TL181Md IHB043MIE
HIQ-0284-6 OGM1BaG/D HI1-8047-8 ~ IHSD47MJEIBB3E .
Hi0-03287-6 DGM1B7C/D HI1-5048-2. IHET48MJE -
HIQ-0380-5 DGM120C/D HI1-5048-5 IH5148CJE
H13-0SQE-6 - IHE116C/D HI1-5048-8 |H5149MJEBE3B
HID-DS08A-E IHS115C/0 HI1-5050-2 * IHS150MJE .
HiG-0507-8 IHEZ216C/0 HI1-5050-5" |H51500JE
HID-0507A-5 1 IHE216C/M- HI1-5050.8 |H51SOMJESS3E .
HID-0508-6 - IHE108C/0 HI1-50517-2 M55 T ME
HID-0508A-G IHS168C/0 HI1-5057-5 IMS151CJE
HID-0508-6 IHEZDRC/D Hi1-5051-8: IHE151MJE/SE3B
HID-05084-6 HE208C/0 Hi2-0200-2 4 DG200AA
HI0-5Q40-6 1HE5140C/2 HIZ-02004 DG2008A
HID-E041-5 |HE141€/0 H12-0200-5 DGE200BA
HIQ-5042-6 |H5142C/0 Hlz-02a0-8 DG200AABEIR
HIQ-5043-8 |H5143C/0 HIZ-0381-2 OGM1BEAA
HI0-5044-B |HE144C/0 HIZ.0387%5 OCMIB1BA
HIQ-5045:6" IHS 1450/ HI2-0381-8 DGK1B1AABBIB
HIO-5046-6 I45046C/D HI2-03B7-2 OGM1EEAA
HIE-5047-6 |IH5D47C1D HI2-0387-5 OGM1B7EBA
HIO-5048-5 IHB148C0 H|2-0387-8 DGM'I SSANSBGE
HIg-3050-6 IH5150G/0 HI3-0R00-§ DG200
HID-5051-B IH5Q51C/0 HIF-0207-§ DG2OCJ
HI1-0200-2 DE200AK HI3-0381-3" DGMTE1G
Hi1.0200-4 DG2O0EK HI3-0384-5 DCMI84C.)
HI1-0200-5 DG2008K, - HI3-0380.5 DCEMT190Cd
HI1-0200-8 DG200Ca HI3-0306-3 IHE118CPt
HI1-0200-8 DG200DAK/E838 HI3-05064-5 IH5118CPI
Hi1-0201.2 OG201AK HI3-3507-3 IHE2 18RI
HIt-020%-4 DG20tBK HI3-0507A-5 IHG218GP!
HIT-0201-5 OG201ER Hig-0508-5 IHE108CPE
HI1-0201-8 DG201AK/88368 HI3-0508A-8. tH5108CPE
HI1-0381-2 DGEM1 B2AK HI3-0308.5 - |HB20ECPE !
Hi1-0281-8 DGM1B1BK. HI3-03084-5 iHS208CPE
Hi1-0381-8 OGAM1B2AK/BE28 LF1120M0 DB201 AK
Hi1-D384-2 DGEM1E5AK LF112010/883 DC201AK/EB3E
Hi1-0384:5 DGM1B4BK . LF112020 IH202MJE
H11-0384-8 DGM185AK/BE3B LF112020/883 IH202MJE/E83E
HI1-0397-2- OGM188AK LF118090 IHE108MJE
HI1-0387-5 OGM1878K LF115080/883 IHE108MJEIBB38
HI-0387-8 OGM1B8EAK/S83E LE115080 IHE208MJE
HI1-0380-2 DEM131AK LF11E090/883  IHE208MJE/RE3E
HU1-B380-5 DM TE0BK LF132010 DEEoEK -
Hi1-D390-8 DGEM181AKBE3E - . LF13201N DGan1cd
Hi1-2508-2 IHE 1 BMJ LF132020 |HEO2CJE
M -0508-5 IHB11 LF135080 |HE1D8CJE
Hi1-0808:8 IHB1 ‘IGMJI.J,EEGB‘ LF13508N |HE1ABCRE
HI1-0508A-2 IHS 18MJL LF135080)- IHB2QACJE
HI1-05064-5 IH51 1Bl LF13508N |HE20BCPE
HI1-0506A-B IM5116MJNIBESE MM&AS0OH M4 S0H
HI1-0807-2 IHBZ218MI Mh451H MMASTH
HI1-0507-5 IHERIECH MMas20 Mm452d
HI1-0507-8 lHEiQ‘ISMJIJ’EBGE MMAS2F MMAS2F
HIT-0507 A2 IHE2 TEM J MMASSH WM BEH
HI1-0307A-5 IHS2181J1 MMES0H MMS50H
HI1-0507A-8 H5215MJIMBE3E MMESTH MME3S1H
HIT.0508.2 IHE10BMJE MMES20 MiS52d
HI 1-11508-5 IHE108CJE MMSE2F MMESEF
hi1-0508-8 IHB1 DBM.JEIBEEB WSS MMESEH -
HI1-05084-2 IHS10BM.JE 24m181800 38510111 10716CC
HI1-0508A-5 51 08JE SJM1B1BIC JWaB310:1110TBIC "
HI1-0508A-8 _\HS'!EJBM.JELEBBB SJM182BCC '+ JM3BET01102BCC
HIT-0808-2 lHEEOEMJE SJM1B28IC JMBRS10/1 1102810
H1-0508-5 SJM1848EC JM3B510:11102BEC -
Hi1-0808-8 IHEEGEMJE!EBSB SIMIBEBED JM3B50r 11 048EC
HI1-08094-2 |H320BMJE SJM187BLC JMIBITON 1105800
HIT.080234A-5 {HS208! SJM1878IC JM3B510:1 1105810
HIT-05084-8 |H3208MJE!SB38 SJM1E88CC IM28510/11108BCC
HI1-5040-2 |HID40MIE SUM1B88I0 JM38510/11106BIC
HI1-3040k5 IHER4Q0JE - SJM180BEC JMBAT10/11107BEC
. HI1-5040-8 IMSRAOMIESE38 CSJMISTBED . JM3B8510/11108BEC |
HI1-5041-2 M504 MJE ' TL1B2CL | OGM1BZBA
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DATA ACQUISITION CROSS REFERENCE

L i
ALTERNATE INTERSIL ALTERNAYE INTERSIL . ALTERNATE _INTERSIL .  ALTERNATE INTERSIL
SOURCE PRODUCT  EQUIVALENT - | SOURCE PRODUCY  EOUIVALENT | SOURCE PRODUCT EQUIVALENT | SOURCE PRODUCT  Ebhniochr:
AD7520.0 AD75200 . MP7521LN AD7E21LN
AD7520.N AD7520UN MP752150 AD75218D
AD7E20K0 ADZ520KD MP75217D AD752170
ADZ5E0KN AD7520KN MP7521.10. AD7531UD
AD7520LD AD75E0LD _MP7523N AD7523JN _
AD7520LN . AD7520LN MP7523KN AD7583KN .
AD75208D AD732080 MP7523LN AD7523LN )
AD752070 AD7E20TD “MP7621AD AD75474D
AD7520UD AD75E0UD MPE?E2180 AD?541B0
AD7521.0 AD7E21J0 MP735.N AD75d1IN
ACI7S21JN AD7521uN MPYER1KN AD7541KN
AD7E2IRD ADZERIKD MP782150 AD754150
AD7521KN ADZEE1KN WP782170 AD75417D
AD7521LD AD7ERILD
AD7521LN AD7ER1LN
AD752180 AD752150 -
AD7E21TD .~ ADZS21TD
ADJSZ1U0 7 AD7ESIUD
AQ7523A0 AD7523AD
AD752380 | AD752351)
AD752300) AD752a00
AD7553.N AD7523N
AD7523KN AD7523KN
AD7FSZALN AD75RALN .
AD788350 AD7E23E0
AD7E23TD AD7S23TD
AD7523UD0 A07533UD
A0753000 AD7ES0.0
AD7E30N AD7SA0IN
AD7530KD AD7530K0
AD7530KN AD?S30KN
AD7ER0L0O AD75301LD
AD75S30LN AD7530LN
45752140 ADTS3TJD
AD75310N AD7531JN
AD7531KD, AD7531KD
ADPEITKN AD7531KN ,
AD7531L0 AD?53110
AD7531LN AD7E31LN
_AD7338A0 AD7533A0
AD753380 AD753380 .
AD7S33C0 AD752300 ‘
AD75330N AD7533N
AD7Z53IKN . AD7S33KN
a07553LN AD7533LN
AD75038D AD753350 .
AD7G3ITD AD7E3ETD
AD7EEALD AD7533UD
AD75414D ADZE47AT
AR754180 AD7E41BD
ADT7S41 N AD75471JN
AD7541KN AD7541KN -
AD754180 AD7841EQ
AD754170 AD75417D
DACY 020000 AD7520LD
DAGT020LO AD7520UD
BAC102LED AD7ESOKD
DACIOZ1LD AD7520T0 .
DAG1022LEn A752040
DAC1023L0 AD75205D
DAC1Z18LC0 AD754180
DAC121BLCN AD7S4TKN
DAC121BLCN AD7S41LN
DAC1£19LCD AD754140
DAC1218LCN ADVSATJN
DAC1220L.00 AD7521LD
DAC1220L0 ADY?521UD
DAG12210Co AD7521KD
DAG122110 AD75217D
Dacigzalco AD7521JD .
DAG1222LD AD752180
MP752040 AD7520J0
MP7E20UN AD7520JN
. MPIE20KD AD?SE0KD
MP7520KN ADZE20KN
MP7520L0 AQ7520LD
MP7520LN ADZESOLN
MP752050 - AD75208D
MP7520TD ADY520TD
MP7EE0UD A075200D
#MP7521.0 AD7521.D
MP7581IN AD7ESTN
MP7521RD AB7S31KD
MP7527KN AQ75S1KN
MR75RILD AD7521LD
_
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WATCH & CLOCK CROSS REFERENCE

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INYERSIW ALTERNATE INTERSIL,
SOURCE PRODUCT EQUIVALENT SOURCE PRODULT EGUIVALENT SOURCE PROGUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT
CO=ZE0n1H ICM1424C
CD2E015E ICM7T514
£1115 ICM1715A
£1151 ICM11158
E1428 ICW7050U
HD43871 ICM7030G
HOA43871 * ICM7050H
KE55183 ICM7a88 .
K85240801H ICM72458
KS5240801d IEM7245A .
KE5240810H ICM7245D
KS5240812H ICM7245E
K55240B20H ICM7245F
KS55240U01E ICM7245U
MB001 ICM7263
MEB434P ICM70380
NBB4I5P ICM11158
MEE43E-001P ICMPOS0G
MB58437-001R 1870701
MB101 ICM 72458 :
MB103 ICM7245E
MB105 ICM 72450
ME107F ICh 72450
WB108 ICM7245E
ME143 ICM7245A
MS144 ICM7245F
MB31D IC11158
MBS ICM7050H
MR512 ICM7RS0H
MB513 ICh70506
MB521 ITS2068
MBg22 ITE8088
MB531 . 1CMZ0SOH
MB533 ICM7030H
MB541 ICMZ7052
mMBS42 ICwm7052
ME7E iCM72450
MCC14440 ICM1424C
MCC14483 ICM7210
M4 ICM1424C
MJE IcMm7220
MNEDZT ICM703EE
MNBOSZA ICM703BE
MNBO33 ICM7O51A"
MNE252 ICM7050G
MEM3001 ICM7289
MSMS011 1CM1424C ‘
MSMSE77 ICh1424C
21424 ICM14240
SCL54301 1C1424C
SCOLS478 ICv7263 .
SM5011 |CM7050G .
5MS510 IEM11158 )
SMB5308 CM7Q70P
TCEO2P ICM7Q32A
TCBo3EP ICM7028F
TCEDE1P ICM70388
TCBO3EP |CM7D3BE
TCROGEPA ICM11158
TCEOE7R ICM703B0
UCN-4111M ICM7O3BC .
UCN-4112M ICM7051A
LIEN-4113M ICM7038E
UPD1852P ICM 7 220MFA
UPQ1982C ICM7030G
UPD1883C IEM7050 .
UPOE" 58 ICM700BE
URD81EC ICM703E8
UPDE20C ICM11158
UPD833C ICh7223
Y
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LINEAR CROSS REFERENCE

N P,
ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT  EQUIVALENT | SOURCE PRODUCT  EQUIVALENT = |SOURCE PRODUGT  EQUIVALENT | SOURGE PRODUCT  EGUIVALENT
223 ua723 ME1741 uaza1 :
733 0A733 MC1748 {ia7ag
1 [iA741 MHWss0 0580
748 [iA74g MBEE012 IcLEcER
Apior Lht0t E590 AD580
AD1D8 LM108 NEST2 NEs3Z
AD30Y LwzD1 T Op-05
An30e K cier] 0pa7 ge-7
ADS03 AQSCE OP.gB ar03
AD532 Pl AMa08 LM3G3 .
ADB3& Apsad Az723 uazze
ADSH0 AD3ED HE753 Ua733
AD7a1 UA741 AC741 UATZ1
AM2S02 Am250g AC748 UA748
AMES03 AMEZS0Z AM723 Ua723
AMP504 AMES04 AM741 Ua741
AMZA02 HAZ505 R748 LA748
AM3402 HAZ2525 8CY48 UAz48
CATON LMY 58101 Lm1a1
Ca107 LMia7 S5G105 l.M105
CAT11 LM111 SG107 LM107
GABDY LmaD1 SG10E LM108
CA307 (M307 §6710 Lum110
EA308 LM30B SET11 LM111 '
a3t M7 562402 ANI25UZ
CA723 uA723 SE2503 AVEZ503
CA7a1 Uaz41 56307 LM301
CA748 La74g 56305 LM3CS
05503 AD503 55307 M3G7
OM2502 AMBED2 5E303 [M208
DM2503 AM25013 SG311 LMa1 1
OM2504 -AME504 564230 LMA2E0
HAZ50D HAZS0D §G723 A723 2 ,
HAZ502 HAg502 56753 Ua733
HA2505 HA2505 56747 UATAT
HAZ507 HaZse 56748 Ua7ag
HAZ51D HAZS10 585741 0A743
HAZST2 HAZ512 L53 SUS35
HA2515 HAZ515 TL508 ADE03
HA2517 HaZ517 10582 NESDZ
HAZ520 HAZ520 TT-530 ADSE0
HAB522 Ha25ge Ua1D3 LM7D1
HABE35 HAZ536 ua102 [M102
© HAZBET HAZ5E7 Ga108 LM1DE

HAZB0C HAZG00 GAT07 D17

AZED2 HAZB02 UA108 LM108
HAZE05 HAZE0R bA10 Lkr110
HAZS07 HAZ507 0a119 LM11]
HABE20 HaZ520 UAzDT [MacT
Hapsge HAZG22 Uaz02 [ran2
HAZsES HAZEZS Unzgs LMaCs '
HAgEaY HAgeZ7 ua3g? LM3C7
HAZ720 iCL802 UaZca [M3ce
LHOD4Z LHOO32 UAZ10 LM31D
LH2107 LH21D) a1t LMa11
LH2108 L2108 uA7e3 UA723
CHZ110 LHz110 UA733 Ua733 .
LH211T LH2117 UA740 A7
LH2301 LH2a01 UAZ47 UA747
LH2308 LHZ308 LA74B UA748
LHa31g LH2310 UA777 777
LHZ317 CH2317 UHP-503 ADED3
100 LM130 VA.B0ES ICL80ES
LM107 [M?0] WG-3C38 ICLB03S
M1 W10z XRA038 iE6033
LM1g5 LM]05
LM107 LM107
Lra108 LM108
LM170 [3110
(M111 LM77
LM20D LM3co
LM301 M3
[M3D2 [Ma02
Lm305 LMa0s
LM307 Lnm307 . .
LiMe03 LMags
LMa1g [M216
LM211 LMa11
[Ma250 {M4250

723 UA723
Lm732 uA?a3
LM740 UA74D
LM741 WA747
LM743 LazZag
MC172% U723

O

H

Downloaded from Elcodis.com electronic components distributor

A-25

**CONSULT FACTORY

A



http://elcodis.com/parts/5791093/OP05.html

Downl oéded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5791093/OP05.html

JFET Single Switches | 2N5457.59 3N170/1

N-Channel Page 2N5484-86 "IT1750
ITE4416 -  M116

2N3970-72 - 1-18 J201-4

2N4091.893 1.22 P-Channel

. ) J308-10 3N161
PN4os6.01 132 | U308-10 | 316384
INE432-34 1-42 F-Channel | BN172/73
INEBRS8-40 1-49 2N2607-9 IT1700
ITE4091-3 1-22 2N5460-65 Dual P-Channel
ITE4391-3 1-30 U346 , 3N165/66
J105-7 1-77 3N188-91
111113 1-78 ,iFE"l;.?“a' _
U200-2 1-85 mpiitiers Bipoiar Dual
1J1897-39 o182 . N-Channel Amplifiers

P-Channel 2ZN3921/22 .
2N23993/4 , 2N3954-58 NPN Devices
2N5018/19 . 2N5196-99 2N4044/45
2N5114-16 IN5452-54 2N4100
1T100/1 : 2N5515-24 2N4878-80
J174-77 | 2N5902-9 f1120-22

] 2N5911/12 IT124
JFET Single 2NB483-85 mﬁ‘fg

e IMF6485
Amplifiers PNP Devices

IT500-5

N-Channel A050 (IT 500) 2N3810/11
2N3684-87 17550 2N5117-19
2N3aga1/22 - 1T5911/12 IT130-32
2N3823 U231-35 1T136-39-
2N3824 U257 . .
2N4117-19 U401-6 Special Function
2N4220-22 . . i
ON4223/24 ' MOSFET Switches/ | High Speed Dual Diodes
2N4338.41 Amplifiers ID+00H _ 1-62
2N4416 Voltage Conitrolled
2N4867-69 N-Channel . Resistors

2N5397/98 _ 2N4351 VCR2-7 1.92
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/ DISCRETE PRODUCT REFERENCE GUIDE

Switches — Junction FET

Ordering Information . .
Prefarred : TDS(on) - vy lzss BVgss Ioain Inss

/ Yatal Ciss Crss
Part - max min/max ©omax min max min/max max max max
Number  .Package .- Q v pA ¥ pA mA ns pF pF
N-channel: Generally requires d¥iver gircult to translate the popular logic levels to voltages required. to drive: the JFET. :
2N3970 TO-18 . 30 4.0 -10.0  (—230) —40 250 - 50 150 50 25 6.0
2N3871 TC-18 g0 -2.0 -5.0 (=230) —40 250 © 25 75 90 25 6.0
2N3672 TO-18 100 ~0.5 =30 (=250) —40 250 5 30 180 25 6.0
- 2N4091 TO-18 30 =50 ~10.0 — 200 —40 200 3¢ 65 16 5.0
2N4092 T0-18 50 ~-20 =70 ~ 200 —40 - 200 15 95 16 5.0
2N4093 T0-18 80 -1.0 -5.0 —200 —40 200 8. 140 1B 5.0
2N4391 70-18 30 -4.0 ~ 100 —100 —40 100 50 150 55 V14 35
2N4302 TO-18 60 -2.0 - =50 —100 -40 100 25 75 75 14 35
2N4393 TQ-18 100 -0.5 -30 —100 —40 100 5 30 100 14 3.5
2N4B56 TO-18 25 —-40 -10:0 — 250 —40 250 50 : 34 18 8.0
2N4857 T0-18 40 -20 . =610 - 250 ~40 250 20 100 60 18 8,0
2N4858 T0-18 60 ~0.8 —4.0 =250 —40 250 8 80 120 18 8.0
2N4859 T0-18 25 —-4.0 =10:0 —250 -~ 30 - 250 50 34 18 8.0
2N4860° TC-18 40 -2.0 -8.0 ~ 250 ~30 250 20 100 . B0 18 - 8.0 -
24861 To-18 - 60 —0.8 —4.0 ~ 250 —30 250 8 D) 120 18 8.0 -
205432 70-52 5 —4.0 -10.0 200 =25 200 150 41 30 15.0
2N5433 T0-52., 7 —-3.0 -8.0 ~200 -25 200 100 41 30 15,0
2N5434 T0-52 10 ° =10 —-4.0 =200 -25 200. . 30 41 30 15.0
2N5638 T0-92 0 —-12.0 ~10A -3 1A 50 24 10 4.0
2N5638 T9-92 60 -850 ~1nA —-30 nA 25 A4 10 4.0
‘2NSEA0  .TD-92 100 —6.0 ~1nA -30 1nA -5 83 i 4.0
ITE4Q91 T0-92 30 -5.0 =100 —200 —40 200 30 85 - 16 5.0
ITE4D92 T0-92 80 -2.0 -7.0 —200 -40 - 200 15 95 16 5.0
ITE4093 Tg-92 80 —-1.0 =50 — 200 —40 200 8 140 16 540
ITE43H T0-92 30 —4,0 =100 -100 ~ 40 100 50 150 55 14 3.5
ITE4392 T0-92 80 =20 -5.0 —100 —40 100 23 75 75 14 3.5
ITE4393 T0-§82 100 —-0.5 =30 —100 —40 100 5 0 100 14 3.5
J105 TO-82 3 -45 =100 —3nA —25 3nA 500 — &0 {70} {3.5)
4106 TG-82 6 -20 -6.0 —3nA —25. 3nA 200 — 60 {70 (3.5
J107 TQ-92 8 -0.5 —4.5 —3nA —25 3nA 100 — 60 {703 {3.5)
J1171 T0-92 30 —-3.0 —10.0 —1nA =35 “1nA 20 48 {16) {5.0}
Jiz TC-92 50 —1.0 -5.0 ~1nA —33 1nA 5 48 (16) {(3.00
113 T0-92 00 =+ =05 -30 —1nA —35 1nA 2 483 {18) (5.0
P-channel:
2N3993. T0-72 150 4.0 9.5 1.2nA 25 1.2nA —10.0 16 4.5
- 2N3994 TC-72 300 1.0 5.5 1.2RA 25 1.204 —2.0 18 4.5
2N5114 TG-18 75 5.0 10.0 500 30 500 -30.0 -80 37 25 1.0
2N5115 TQ-18 100: 3.0 6.0 500 30 500 —15.0 —80 B8 25 7.0
25116 T0-18 150 1.0 4.0 500 ! 500 -5.0 —25 102 25 7.0
iT100 T0-18 75 20 45 - 200 35 . 100 -10.0 35 i2.0
IT101 TO-18 60 4.0 10.0 200 - 35 100 =20.0 36 12.0
J174 T0-92 | 85 5.0 10.0 ind 30 ~1nA —20.0 =100 22 {25) (8.0}
J175 T0-82 125, 3.0 6.0 1nA 30 —1nA -7.0 =60 45 (25 (8.0
J176 « TR-92 250 1.0 4.0 1n4 30 —1nA =20 =25 70 (25 {8.0)
17T TQ-92 300 0.8 . 2.25 inA 30 ~1nA -1.5 —20 a (25) 8.0y .
J270 -T0-92 — 0.5 2.0 200 30 - -2.0 —15 - 32typ. 4.0 typ.
- J2TY T0-92 — 1.8 4.5 200 . 30 - =60 =50 - 32 typ 4.0 typ.
P1086 |, TD-92 - 79 - 10.0 2nA 3 . —10nA =100 —_ 100 45 10.0
- 5.0 215 45 10.0

P1087 TG-92 150

{- ) Approximate Value

1-2

Downloaded from Elcodis.com electronic components distributor

2nA 30 — 1004 =50 -


http://elcodis.com/parts/5791093/OP05.html

Switches and Amplifiers — MOSFET

“Ordoring Information -  Vagrm ' - T o

Preferred Ves(0FF) BVgss  Ipss Igss Gts FDS{ON) : laom) ‘
Part ) min/ max . min “max max . min max . - . min/max
Number  Package ) V. ¥ ., pA pA pmho Q- _ mA :
P-Channel Enhancement; Gen. used where max isolation between. Signal source and logic drive required: swe “*0n' resistance varies with signal amplittude,
N8t T0-72 -1.3 ~5.0 —25 —-10nA  =100.0 -3500.0 {125) —-40 —120 Digde Protected
3N183 ° TO-72 -2.0 -50 . —40 - =200 =10.0 2000C - 20 -5 - -3 -
3N164 T0-72 - =20 —5.0 =30 -400 . —10.0  2000.0 300 -3 Co— 30
3N172. T0-72 -20 - -50 =40 —400 —200.0 (20000) 250 - -5 ‘- — 30 Diode Pretected
3N173 T0-72 -2.0 -50. =30 —10nA  -500.0 (1000.0) . 350 -.5 = 30 Diote Protected
IT1700 T0-72 . —20 =50 —40 =200  —10.0 20000 400 =2 -
N-Chaririel Enhancement: Can switch positive signals directly from TTL logic; gen. requires driver or {ranslator gireuit to switeh bipolar signals.
2N4351 T0-72 1.0 5.0 25 10nA 10.0 - 1000.0 300 3 -
N7 T0-72 - 1.0 2.0 25 10nA 10.0 1000.0 200 10
3N171 TO-72 1.5 3.0 25 10nA . 10.0 1000.0 200 IR I
IT1750 1072 05 3.0 25 10nA <106 3000.0 8% .10 - - 100
M118 T0-72 . 1.0 5.0 30 (10nA) 100.0  (1000.0) . 100 — N Diode Protected

_Amplifiers — N-Channel Junction FET

Ordering {nformation

Preferred Uis _Inss ¥ Igs3 B¥oszs  Gigs  Crgs B
" Part - min min/max min/max ma . omin | max max. Lo max.
Numher  Package wrho mA v pA ¥ pF pF - " mv/+/Hi
2N 3684 T0-72 2000 2.5 7.5 =20 -3.0 —100 -0 4 1.2 140 @ 100Kz -
23885 TO-72 1500 1.0 3.0 -1.0 =35 - 100 —30 4 1.2 140 @ 100Hz
2N3656 T0-72 - 1000 0.4 - 1.2 =06 =2.0 —100 -50 4 1.2 140 @ 100H:
2N3687 T0-72 300 04 S 0.5 =03 -1.2 -100 =50 4 - 1.2 W40 @ 100HZ .-
en3s21 T0-72 1500 0.5 2,5 ' ~4.0 —-100 -850 6 .. 30 200°@ 10Hz.
2N3B22 T0-72 3000 - 2.0 10.0 -6.0 -100° =50 B 3.0 200 @ 10Hz
2N3823 - TO-72 3500 4.0 20.0 -8.0 —500 -0 ] 2.0 =
2N3824 T0-72 - — — {(—8.0) . —100 ~350 .6 3.0 —
2N4117 T0-72 70 0.03 0.09 ~0.6 ~1.8 -1 -4 3 1.5 -
2N4117A TO-72 70 0.03 0.09 -0.6 -1.8: -1 —40 o3 1.5 —
2N4118 T0-72 80 0.08 0.24 -1.0 -3.0 —-10 -40 3 1.5 -

C2N41184 T0-72 80 0.08 .0.24 -1.0 =30 . =1 . 40 3 1.5 —
2N4119 TO-72 ' 100 0.2 0.6 -2.0 —6.0 =10 -~ 40 3 1.5 —
2N4119A  TO-72 ’ 100 0.2 06 20 —6.0 -1 ~40 ¥ 1.5 -
2N4220 T0-72 1000 -0.5 0.3 ’ —-4.0 —-100 =30 6 2.0 -
2N4221 T0-72 2000 2.0 50 -6.0 =100 -30 6 2.0 —
2N4222 ' TD-T2 2500 5.0 . 150 ~8.0 —100 —30 6 20 —.
2N4223 T0.72 3000 3.0 18.0 ~0.1 =8.0 —250 -30 € 2.0 —
2N4224 TO-72 2000 2.0 20,0 -0 ~8.0 — 500 ~ 30 g 2.0 -
2N4338 .- TO-18 600 0.2 0.8 ~0.3 -1.0 —100 -50 7 3.0 85 @ 1kHz
2N4339 T0-18 800 0.5 1.5 ~0.6 =1.8 —100 —-50 7 3.0 65 @ 1kHz
2N4340 T0-18 1300 1.2 3.8 ~1.0 ~3.0 -100 -50 7 3.0 65 @ 1kHz
2N4341 T0-18 2000 3.0 9.0 -2.0 —-6.0 =100 =50 7 3.0 65 @ TkHz
2N4416 T0-72 4500 5.0 15.0 ~6.0 —100 -30 4 2.0 —
2N4867 T0-72 700 0.4 1.2 -0.7 -2.0 —250 —40 25 3.0 10 @ 1kHz
2N4B67A TO-T2 700 0.4 1.2 -0.7 =2.0 - 250 -4 25 5.0 5@ 1kHz
2N4868 T0-72 1000 1.0 3.0 ~1.0 =3.0 — 250 —40 25 5.0 10 @ 1xHz
2N4868A  TO-72 - 1000 1.0 3.0 -1.0 -3.0 —250 —40 25° 50 5@ 1iHz
2W4869 T0-72 1300 2.5 7.5 ~1.8 -3.0 —250 —40 25 5.0 10 @ 1kHz
ZN48B9A  TO-72 1300 2.5 7.5 -1.8 -5.0 — 250 —40 25 5.0 5@ 1kHz
2N5397 T0-72 6000 10.0 30.0 ~1.0 —6.0 —-100 —25 5 1.2 3.50B @ 450MHz
2N5398 TQ-72 , 5500 5.0 4.0 =1.0 -6.0 -100 -5 5.5 1.3 .=
2N5457 T0-82 1000 1.0 5.0 =01 —6.0 - 1nA =25 7 3.0 -
2N5458 70-92 1500 2.0 9.0 -1.0 =70 - 1nA —-25 7 3.0 —
215458 T0-92 2000 4.0 16.0 —-2.0 -8.0 -~ TnA —-25 7 3.0 -
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“Amplifiers — N-Channel Junction FET (continued) -

Ordaring Information

Prefarred . Bis . lpss S |- lgss  B¥gss  Ciss Cras e,

Part min min/max min/max max min max max max -
Number  Package _  pmhe = WA v A "V pE pF- _v/Hz
oNS484 | TO-82 7 - 3000 - 10 T R0 —03 =30 - —fnA - -85 8 1,0 120 @ 1kHz
ON5485 - . T0-02 3500 .. 4.0 10.0 -05 ~—40 —1nA -25 5 1.0 120 @ 1kHz
oNG48E  TO-82 4000 8.0 20,0 =2.0 -60 —tnA-  -25 5 1.0 120 @ 1kHz
iTE4416  T0-92 - 4500 50 150 . ~60  —100 -30 4 - 2.0 -

J201 _ T0-02 500 0.2 i0 -03d =15 . =100 — 40 4 1.0 5@ 1kHz

J202 TO:g2 - - 1000 0.9 4.5 -0.8 =40 =100 -4 4 1.0 5@ TkHz
J203. T2 1500 40 - 200 -20 -10.0 —100 —40 4 1.0 5@ 1kHz

Jeo4 T0-92. 1500 1.2 yp. —0.5 —2.0 . =100+ —25 4 1.0 10 @ 1kHz

4308 - ¥D-92° - - 800D 120 60:00 . —1.0 -65 ~1tnA ~25 (8) 5.0y —

Jaoe T0-92 10,000 120 30.0 —1.0 —40 —1nA . —25 (8 {5.0) -

4310 T0-92 8000 240 60.0 -28 - —65 ~1pA -25 {8 {5.0) — ‘

U308 T0-52 - 40,000 . 120 -80.0 -10 =80 =150 - 25 7. 40tp. 10 @ 100Hz wp.

U309 TG-52 12.0 80.0 —1.0 =40 -180 —25 7typ.  40typ. 10 @ 100Hz typ,
U310 10-52 24.0- 500 —-25  —60  —150 25 7typ- - 4.0typ.  10-@ 100Hz typ.

Amplifiers — P-Channel Junction FET

Ordering Information : i

Prefarrad  ~ Ot Ipss Ve lgss . BVgss Ciss Crss En

Part- . ‘ min - min/max min/max max min max max max
Numbher  Package © pmho mA: v nA v pF pF nv/Hz
2N2607 TO-18 330 ~03 =15 1.0 4.0 '3 a0 10 — 400 @ 1kBz
IN2608: . TO-18 1000 «0.9 =45 1.0 1,0 10 a0 17 — 140 @ 1kHz
2N2609 TO-18 2500 -30 —tp 1D 4.0 30 30 30 - 140 @ 1kHz
2N5460 TG-42 " 1000 -{00 =50 075 6.0 5 50 7 2 115 @ 100Hz
2NE461 T0-82 . - 1500 —2.0 3.4 1.0° 7.5 5 40 7 2 115.@ 100Hz
2N52462 T0-92 2000  —-40 ~—18.0 1.8 9.0 5 a0 7 2 115 @ 100Hz
2N5263 T0-62 T 4000 0 —1.0 -850 075 8.0 5 60 7 2 115 @ 1004z
2N5464 T0-g2 1500 -20 =90 10 75 5 60 7 2 115 @ 100Kz
2N5465 T0-92 2000 -40 -160 18 9.0 5 60 7 2 115 @ 100Hz
U304 T0-18 — ~-30.0 —90.0 5.0 10.0 .5 0 27 7 L —

J30s T0-18 —  —150, -80.0 3.0 5.0 .5 20 27 7 -
U306 T0-18 - —50 =250 1.0 4.0 .5 30 27 7 -
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Differential Amplifiers — Dual Monolithic N-Channel Junction FET _

Preferred - Voglz . aVes Ig BVgss vp "Ors Ings oy
Part o max max max min . min/ max min/max min/max max -

Number  Packagye my AT pA v v . umho mA . L7
2N3921 TO-71 5 10 —250 . —50 - -3.0 1500 7500 1.0 10.0 —
2N3922 T0-71 5 25 .. —250 -—50 - -3.0 1500 7500 1.0 10.0 -
2N3854  TO-7 5, 10 -50 -50 . —1.0 —4.5 1000 3000 0.5 5.0 1680 @ 100H:
2MN39548  TO-7V 5 5 ~50 =50 -1.0 —4.5 1000 3000 0.5 5.0 180 @ 100Hz
EN3855 - TO-71 . 10 25 -50. —50 —-1.0 —4.5 1060 3000 0.5 5.0 160 @ 100Hz
2N35554  TO-71 15 18 =80 =50 ~1.0 -45 1000 3000 05 - 5.0 160 @ 100Hz
2N3956 T0-71 15 50 -50 =50 -1.0 -4.5 1000 3000 05 5.0 160 @ 100RZ
2N3857 TO-71 20 . 7% -50 ~50 —1.0 -~ 4.5 1000, 3000 0.% 5.0 . 160 @ 100Hz
EN3958 TO-71 25 100 -530 =50 ~1.0 - =45 - 1000 3000 0.5 5.0 160 @ 100Hz

© 2N5198 TO-71 5 5 -~15 =50 -0.7 -40 © 700'@ 200uA 0.7 7.0 20°@ 1kHz

. 2N5197 TO-71" 5§ . 10 —-15 —50 -0.7 -4.0 700 @ 200pA 0.7 7.0 20 @ TkHz
2N5198 T0-71 _ 10 20 . . —-15 =50 -0.7 —-4:0 700 @ 200xA 0.7 7.0 20 @ TkHz
2N5199 TO-71 15 40, ~-15 -—50 -0.7 -4.0 700 @ 20014 0.7 7.0 20 @ 1kHz
2N5452 T0-71 5 5 1685—-100 -850 —-1.0, —4.5 1000 4000 05 5.0 20 @ 1kHz
2N5453 TO-71 10 10 1GS5~100 —50° -1.0 —-4.5 1000 4000 0.5 5.0 20.@ 1kHz
2N5454 T0-71 15 25 . 1655~100 ~50 -1.0 —-4.5 1000 4000 0.5 5.0 20 @ 1kHz .
2N5515 T0-7Y 5 5 —100 —40 -0.7 -4.0 1000 4000 0.5 7.5 0@ 10Hz |
2N5516 TO-71 . b 10 -100 ~40 ~0.7 -4.0 1000 4000 0.5 7.5 30 @ 10Hz
ZN5517 T0-11 10 20 —100 —40 -0.7 —4.0 1000 4000 0.5 . 7.5 30 @ 10Hz
ZN5E1§ T0-71 15 40 -100 —40 -0.7 ~4.0 1000 4000 0.5 © 7.5 30 @ 104z
2N3519 T0-71 15 80 =100 40 -0.7 —-4.0 1000 4000 0.5 7.3 30 @ 10Hz
2N5520 TO-71 5 5 —100 —40 -0.7 —4.0 1000° . 4000 0.5 7.5 15 @ 10Hz
2N3521 TO0-M1 5 ki) ~100 —40 -0.7" —-4.0 1000 4000 0.5 TS 15 @ 10Hz
2N5522  TO-M 10 20 =100 —40 -0.7 -4.0 1000 4000 0.5 7:5 15.@ 10Hz
2N&523 TO-71 5 40 =100 —40 -0.7 —4.0 1000 4000 0.5 7.5 15. @& 10Hz
2N5524 TO-71 - 15 80 -100 ~40 -0.7 -4.0° 1000 4000 0.5 7.5 15 @ 10Hz
2N5302 TO-99 ] 5 ~3 =40 —0.8 —-4.5 70 250 0.3 0.5 200 @ 1kHz
2N5303 T0-99 5 10 o =3 =40 -0.8 —-4.5 70 250 0.03 .05~ 200 @ 1kHz
2N5904 TO-99 10 20- -3 —40 -0 —4.5 70 T 250 0.03 .05 200 @ 1kHz
2N5305 TO-95 - 15 40 -3  —40 —0.8 —-4.5 70 250 0.03 .05 200 @ 1kHz
2N5005 . TO-99 5 5 -1 —40 ' ~0& ~4.8 70 250 0.03 .05 100 @ 1kHz
2M5907 ©  TO-99 . 5 1 -1 =40 -0e -4.5 - 70 250 0.03 05 100 @ 1kHz
2N5908 TO-95 10 20 -1 —40 —0.6 —4.3 70. 250 0.03 05 100 @ 1kHz
2N5909 TO-99 15 40 -1 =40 -0.6 —4.3 70 250 0.03 05 100 @ 1kHz
2N5911 TO-98 10 20 —-t00 =25 -1.0 5.0 /10 @ 5 mA . 7.0 40.0 20 @ 10kHz
2N5912 T0-98 15 40 -100 25 -1.0 -5.0 5/10 @ 5 mA 7.0 40.0 20 @ 10kHz
2N6483 TO-T 5 5 -100 -50 -0.7 -4.0 1000 4000 0.5 75 . 10 @ 10Hz
2N6484 TO-71 10 10 —100 —50 -0.7 —4.0 1000 4000 0.5 7.5 10 @ 10Hz
2N6485 TO-71 15 25 —-100 —50 -0.7 —-4.0 1000 4000 0.5 7.5 10 @ 10Hz
IMFB485 T0-71 25 40 —300 50 -0, -4.0 1000 4000 0.5 7.5 13 @ 10Hz
17500 TO-52 ] 5 -5 -50 -0.7 —4.0 700 1600 0.7 7.0 35 @ 10Hz
17501 TO-52 5 10 -5 -—50 =07 —-4.0 700 1600 0.7 7.0 35 @ 10Hz
IT502 T0-52 10 20 -5 =50 -0.7 —-4.0 700 1600 0.7 7.0 35 @ 10Hz
17303 TO-52 15 40 -5 —50 -0.7 —-4.0 760 1600 0.7 7.0 35 @ 10Hz
[T504 TO-52 ] 100 -5 -50 -0.7 -4.0 700 1600 0.7 7.0 35 @ 10Hz
17505 . TO-52 50 200 -5 =50 -0.7 -4.0 700 1600 0.7 7.0 38 @ 10Hz
75911 TO-71 10 20 —-100 -25 -1.0 -5.0 5/10 @ 5 mA 7.0 40.0 20 @ 10kHz
{T5912 T0-71 15 40 -100 =25 -1.0 -5.0 5/10 @ 5 mA 7.0 40.0 20 @ 10kHz
U257 T0-99 - 100 w  |B88—-100 -—25 -1.0 -5.0 5000 10000 5.0 40.0 36 @ 10kHz
u4m T0-71 ] 10 -15 —50 -0.5 -25 2000 7000 0.5 10.0 20 @ 10Hz
uap2 T0-71 10 10 -15 =50 —-0.58 —2.5 2000 7000 0.5 10.0 - 20 @ 10Hz
U403 70-71 10 25 -15 —50 -0.5 -2.5 2000 7000 0.5 10.0 20 @ 10Hz
U404 To-1 15 25 —15 —50O —0.5 -2.5 2000 7000 0.5 10.0 20 @ 10Hz
U405 To-71 20 40 -1 =30 -0.5 w25 2000 7000 0.5 10.0 20 @ 10Hz
U406 TO-71 40 80 ~15  ~50 ~0.5 —2.5 2000 7000 0.5 10.0 20 @ 10Hz .
U421 T0-99 10 10 0.1 —-60 -0.4 -2.0 300 800 60-10004A 20 @ 1QHz
U422 T0-99 15 25 0.1 -B0 ©  -0.4 -2.0 300 800 60-1000.4 20 @ 10Hz
U423 T0-99 25 40 0.1 —60 ~0.4 -2.0 300 800 60-10004A 20 @ 10Hz
U424 T0-99 10 10 0.5 — 60 -0.4 -3.0 300 1000 60-100CuA 20 @ 10Hz
U425 70-99 15 . 25 0.5 —B0 -0.4 -3.0 300 1000 £0-1000pA 20 @ 10Hz
U428 T0-95 &5 40 0.5 —80 -0.4 -3.0 300 1000 60-1000pA +20 @ 10Hz

1-5
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' Differential Amplifie

Ordeting Infermation

rs — Dual Monolithic P-Channel MOSFETS (Enhancement)

Preferred VGs(TH) B¥oss  lpss lgss Bt tps(on) . TDS(ON) Vos 12
Part . .mln/max min/max  max max min min/max max max

Number Package ¥ pA ph pxmha mA ] my
3N165 T0-99 -2 -5 —40 —200 -1 1500 -5.0 -3 . 300 - 100 '
3N166 T0-99 -2 =5 —40 —-200 =10 1500 -5.0 =30 . 300
3N183 TG-99 —2 =5 —40 — 200 —200 1500 -5.0 -30 300 100 Zener Protected
3N189 TO-99 -2 -5 —40 — 200 =200 1500 -50 =30 300 Zener Protected

. 3N190 T0-99 -2 -5 —40 — 200 —200 1500 -5.0 -30 300 100 Zener Frotected

1 [ 3N191 T0-95 -2 -5 —-40 — 200 —200 1500 -5.0 —30 300 .
' Differential Amplifiers — Dual NPN Bipolar Transistors .
. - lBi2@
Ordering Information -~ hg lp=1044
Prafarred Yee 1-2 AVpe lp=10pA  Vpop=S5V  BVpp Igeo Noise "k Cono
Parl : m¥ WP VYop=5Y nAk L na - dg MHz@lp CpF )
Numbar . Package max max min max " min max max min max Structura
2N4044 . TG-78 3 3 200 5 60 1 2 200 @ 1mA 0.8 Bielec. 130l
2N4045. T0-78 5 10 80 25 45 A 3 150 @ 1mA 0.8 Diglec. s0l,
2N4100 TO-78 5 5 150 10 55 A 3 150'@ 1mA 0.8 Dielec. 1sol.
2N4878 TO-71 3 3 200 5 60 1 2 2000@ 1mA 0.8 Dielec, Isol.
2N4879 TO-71 5 5 150 10 55 A 3 150 @ ImA 0.8 Dielec. Isol
124880 TO-71 5 i0 80 25 45 A 3 150 @ TmA 0.8 Dielec. Isal.
IT120 TQ-18 T0-71 2 S 200 5 45 1 Ztyp. 220 @ 1mA 2 June. 1sol.
IT120A T0-78 T0-M 1 3 200 2.5 ‘45 1 2iyp. 220 @ 1mA 2 Jure, Isal,
im21 TO-78 T0-71 3 0 . 80 25 45 1 2typ.  180@ 1mA 2 Junc. Isol.
im122 TO-78 TG-71 5 20 H 25 . 45 1 21yp. 180@ 1mA 2 Junc. Isol,
IT124 T0-78 5 15 1500 0.6 @ 2 .1 3 100°@ 1004 0.8 dunc., lsol,
T Vop = 1V .
IT126 TQ-78 TQ-71 1 g 200 2.9 60 B 1typ. 250 @ 10mA 4 Dielec. Isol.
IT127 T0-78 TO-71 - 2 5 200 g 60 3 1typ. 250 @ 10mA 4 Dielec.. Isol.
IT128 70-78 TO-71 3 10 150 1¢ 45 A 11iyp. 200 @ 10mA 4 Diglee., Isol.
IT128 T0-78 TO-H 5 20 100 20 45 A 1typ. 150 @ 10mA 4 Dielec. Isol.
18
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Differential Amplifiers — Dual PNP Bipolar Transistors

Ordering tatormation brE@  Ig=10p4
Preferred Yee 1.2 AVgr  lp=10pA  Vpe=5BY . BV¥ggg lego Noise f Cobo
Part m WN/°C Vop=5V WA ] na dB MHz@ pF
Numbaf Packape max max min’ max min max max - min max Structure
2N8117 T0-78 3 3 - 100 10 435 A 4 100 @ 0.5mA B Dielec. Isol.
2N5118 TO-78 5 5 100 15 a5 | 4 100 @90.5mA 8 Dielec, Isol,
2N5118 TQ--78 5 10 50 40 485 oA 4 100 @0.5mA 8 Dielec, Isol,
IT130 T0-78 TO-71 2 5 200 ] - 45 1 2typ. 110 @TmA 2 June, tsol.
IT130A  T0-78 TO-7T1 1 3 200 25 - 60 1 2typ. {10 @1mA 2 June, Isal,
ITi3A T0-78 TQ-71 5 10 - 80 10 —-45 ¥ 2P, 0 @imA 2 June, Isol.
IT132 T0-78 T0-71 10 20 80 , 25 —45 1 2typ. 0 @1mA 2 June. Isol,
IT136 T0-78 TO-71 1 3 150 2.3 —&0 A 2typ. 150 @10mA 4 Diglec. Isal,
IT137 TO-78 TO-71 ? 5 150 5 —60 a0 2typ. 150 @10mA 4 Dielec. Isal.
{7138 T0-78 T0-71 3 10 120 10 ~355 A 2 typ.. 180 @10mA Dielec. Isal,
139 T0-78 TO:7 5 200 70 20 -45 1 2typ. 100@1CmA 4 Dielec, Isol.
Specialty ltems _ _ ‘ ' .

ID-100  This procuct is & diode combination uged to protect thosé: P-channel MOSFET duals which are not diodz frotected. Their chief charatteristic
ID-131 is <1 pA leakage when voltage across‘them 15 1ess than 5 mV. If voliage across, diedes is adjusted. to OV +0.1mv, leakage is less.than.

o.01 ' ’ : ) pA..

" VCR2M -

VCR3P . _
VCR4N The YCR family consists of three terminal variable resistors where the resistange value between two of the terminals is controlled by the
VCRSP voltage potential appfied to the third, ’
VCR7N

VCR1N (Dual)

Note: Intersil offers the following military qualified de\rice_s:'

N-channel switches N-channel amplifiers P-channel switches P-channel amplifiors

2N40971 JAN, JANTX, JANTXV IN3BZ1 JAN, JANTX, JANTXY " 2N5114 JAN, JANTX, JANTXV 2N2608 JAN
2N4092 JAN, JANTX, JANTXY 2N3823 JAN, JANTX, JANTXKY ZN5115 JAN, JANTX, JANTXV

2N4093 JAN, JANTX, JANTXY - 2N5116 JAN, JANTX, JANTXY
2N4856 JAN, JANTX, JANTXY )

2N4857 JAN, JANTX, JANTXV

2N4B58 JAN, JANTX, JANTXV .

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

-
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BINTERSIL

DISCRETE SELECTOR GUIDE

Recommended Part Numbers

Dual

Detailed Important Single Single Dual | Single | Single Dual Dual
Application Parameters N-Channel | P-Channel | N-Channel | N-Channel [-P-Channe! | P-Channel| NPN PNP
. . . JFET JFET JFET MOSFET | MOSFET | MOSFET | Bipolar | Bipolar
Audio low noise 2N4220, | 2N2607 | 2N23958 | 2N4351 | 3N163 2N4044 ] IT130
2N3821 2N5460 | 1T505 3N170-1 [ 3N164 2N4878 .
Buffer low leakage, high| 2N4221 2N2609 | ZN5905 | M116 3N172 IT120 |IT136
|-gain - 2N5462 | ITH505 IT1750 | IT1700 o ’ -
Differential good matching & — — 2N3854 — — ' | 3N165: [T126 | 2N3810
drift U401 :
Fet Input Op Amp ) — — 2N5515. — — s -
High Impedance low leakage 2N4117A | IT100 2N5805 — —
J176 ITS05
] : 1 2N5116 .| U428 IT1750 [IT1700 -
Amplifiers | ;o0 Fraquency high gain, low | U308 2N5114 | 2N5912 | 2N4351 | 3N163 3N188 | 2N4044|1T130
: . i 2N4878
.- capacitance 2N5397 J176 1T5912 1 3N164 IT120 |IT136
Low Supply Voltage } iow pinch-aff 2N4338° | 2N5265 | U408 3N170-1 IT128 | 2N3810
voitage 2N3687 JI77 | 2N3958 IT140 | -
Low Noise low noise 2N4867A | 2N5116 | ZN5519 | M116 3NT172
J176 2N5199 2N4044 [ IT130 .
Preamplifier high gain 2NS5397 2N5116 | IT580 2N4044 | 1T130
| Wlcali] - J176 U406 2N4B878 | IT136
' 17120
-| Video high gain, low 2N4383 17100 ° | 175912 IT126 | 2N3810)
capacitance = | ITE4393 ) 2Ns812
VHF RF parameters, [U310 IT100 2N6485 — — — — —
Mixors - 2N5397 J174
UHF high gte/Cigs J310 2N5114 | IT8@12
: 2N5484 2NS912
Commutators low Crss 2N4391 2N39983-4 IT1750 IT1700 -
ITE4391 IT100-1 ITEE0
Sample and Hold 2N5114-6 3N163 | 3N165
Anglog Gates fast switching, [2N40971-3 | 2N5714-6] 2N5912 '
Switches : 2N4351-3 — —
Digital low roson) ITE4391-3| J174-7 ITA912 3NT170-1 | 3N164 3N188
Chopper 2NE432-4 | IT100-1 . 3N172
Integrator Reset low rps(on), high | J111-3-
lnas J105-7
Voltage | Gain Control VCH2N VCR3P '
Control | Amplitude Stability | high Vasiom VCR4N VCR1iN — — — — —
Resisiors | Attenuators VCR7N '
Protection | Signal Clipping low leakage — —_ — — —_ —_ ID100-1] 1T139
Diodes | and Clamping current
|
1-8

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5791093/OP05.html

APPLICATIONS

* Low-level Choppers
o Data Switches
+ Commutators

o~
ABSOLUTE MAXIMUM RATINGS
(Ta= 25°C unless otherwise noted)
‘Gate-Source VoItage . ....ooevnneniiiinnininin.. .. 0V
Gate-Drain Voltage ........... P 30V
Gate Current ................ P, DT 50 mA
Storage Temperature Range .......... -65°C to +200°C
Operating Temperature Range ... .. .. -55°C to +150°C
Lead Temperature |SoFderJng 1088C1 ......... +300°C
‘Power Dissipation ........... ..o i i, 300 mw
2mw/eC

Derate above 25°C . .. ... . oot iiinnnn.

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

. PIN CHIP
CONFIGURATION - TOPOGRAPHY
5510 [tor 2N2607, B)
TO-18 i
| ] B e

17 l

0025 ool b}

003 ¥ po3s
0g45 .
0050 NETE SUBSTRATE
o ISGATE
"
F— o1 — .
D sc ¥
5503 .
0036 , 0035 {far 2609, 2602 JAN}
',I 00?r 0020

‘ = 0035 , 0035
0130 g $ "
P =t | " oo™ oozs
| s -~ .

o -
_f" 0160 _ ___‘ NQTE SURSTRATE

0180 ISGATE

'ORDERING INFORMATION*

TO-18 WAFER RICE
2N2607 2N260TIW 2N2607/D
2N2608 2N260B/W 2N2608/D
2N2609 2N2609/W 2N2609/D
2N2603 JAN — -

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

Downloaded from Elcodis.com electronic components distributor

2N2607 | 22608 2N2609 .
! PARAMETER - Test Conditions
' | Min [ Max | Min | Max [ Min | Max | Unit .
..3 10 . 30 nA V-GS=30V,VDS=0
1388k .. Gete Reverse.Current ; - - - N
R 3 : 10 30 KA 7 VGST'E'\".F.'\T'D.S._DTTA'_‘ISQ c
BVggs Sz::;l;lerain Breakdown | 30 1 30 30|, Y 1G =1 A, VDS =0
Vp Gate-Source Pinch-Off 1 2| a | 4 | v VDS =-5V, 1 =-1UuA
) Voitage ) )
I | Drain Currerit at Zero Gate -0.30 |-1.50{-0.800 -4.50| =2 {-10 | mA Vpg= -8BV, VGS ]
DSS Veltage.
g Small-Signal Cammon-Source | 330 1000 2500 Hmho VDS =-5V, VGSi 0, f="1 kHz
8 Farward Transconductance ) IO RO RN RV M
c. Common=Source input 10 17 30 pF Vi o= -5 W,V iV,
15§ Capacitance ! DS £=140 kGHSz
. 3 Vpg=-5V, HG='10-MSZ
Moise Figure dB V..=0 -
Gs -
3 3 f21 KHz Rg= 1MQ
18
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FEATURES

= Low Noise
- High Input Impedance
¢ Low Capacitance

APPLICATIONS

* |ow Level Choppers
Data Switches
Multiplexars

Low Noise Amplifiers

BINTERS]L

ABSOLUTE MAXIMUM RATINGS

{Ta = 25%°C unless otherwise noted)
Gate-Source or Gate-Drain Voltage
Gate Current
Storage Temperature Range .........,.
Operating Temperature Range ........
l.ead Temperature {Saldering, 10 sec.).
Power Dissipation .
Derate above 25°C

....................

..................................

-50V

50 mA
-85°C to +200°C
-55°C to +150°C

+300°C
300 mw -
1.7 mW/eC

2N3684-2N3687
N-Channel JFET

PIN
CONFIGURATION
. TO-12
& 4 € 5
CHIP
TOPOGRAPHY
5010
DIz
/--gg:g FULL R
. [
S}
\erl || &
0025 0025 - l
0035 7 D035 _F
046
0050 MNCTE- ISUBSTFIATE
o |
015
*DICE WITH 4 MIL BONDING PADS |
AVAILABLE. CONSULT FACTORY
FOR DETAILS.
ORDERING INFORMATION"
TO-72 WAFER DICE
2N3684 | ZN3EB4/W | 2N3684/D
2N3685 | ZN3685/W | 2N3685/D
2N3686 | 2N3686/W | 2N3685/D
2N3687 | 2N3637/W | 2MN3687/D

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

2M3684 2N3685 23686 2N3687
PARAMETER MIN MAX | MIN MAX | MIN NAX | MIN MAX LINITS TEST CONDITIONS
BV@Ess | Gate to-Source Breakdown Voltage |-50 ~50 =50 =50 v ‘Npg=0,1g=1.0uA
Vp Pinch-Off Valtage 2.0 5.0 1.0 35 | 06 20 | 0.3 1.2 Ypg=20V,Ip=0.001uA
Igsg | Total Gate Leakage Current 0.1 -0.1 -0,1 -0.1 nA Vas=-30V,Vpg=0
[ Ta=180°C -0.5 -0.5 -0.5 | =08 | WA
'Ipgs | Saturation Current, Drain-to-Sauree | 2.8 7.5 1.0 3.0 0.4 1.2 0.1 0.5 |° mA Veg=0,Vpg=20V
[Yfs] | Forward Transadmittance 2000 | 3000 [150C | 28600 | 1060 | 2000 | 600 1500 umhaos
Gos Common Source Qut- 50 25 10 ) 3 urnhos
put Conductance . Vpg=20V,Vgs =0,
Cigg |Common Source Input 40 4.0 4.0 40 pF f=1kHz
Capacitance .
crss Common Source Short 1.2 1.2 1.2 1.2 pF
Circuit Reverse Transfer Capacitance
-Thsteny | On Resistance : 800 800 1200 2400 Ohms Vpg=0.vVgs=0
NF | Neise Figure 0.5 0% 05 0.b dB “f=100 Hz, Rg =10 M 0
NBW =8 Hz, Vg = 10V
Vgg =0V . ’
‘4 110
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SS[L . 2N3810/A, 2N3811/A
Monolithic Dual Matched
PNP Transistor

CONFIGURATION.
TO-78 '
ABSOLUTE 'MAXIMUM RATINGS
© (Ta = 25°C unless otherwise noted) .
Emitter-Base Voitage (Note 1) .................... .. .. =BV
Collactor-Base or Collector-Emitier Voltage (Nete 1) ... -80V :
Collector Gurrent (Note 13 ............. b - 50 mA _ o g O
Storage Temperature Range ............. . =B5°C to +200°C - oo : -
Operating Temperature Range ......... v . 852G to +150°C 4501 '
Lead Temperature {Soldering, 10 sec.) ... ......... +300°C ‘ CHIP
: R . ONE SIDE BOTH SIDES '
Power Dissipation ............. vo B00MW  BOD mW . TOPOGRAPHY
Derate above 25°C ......... 28mW/°C 34 mw/°C - S
%;'Tg Q TYP 2 PLACES
[ 00%
( /AR BRSE 0030, 0030
wmsa_—/_/ couecTon  TYP 2PLACES
BASE .0035‘ 0034
0045 7 Q044
. T¥P..2 PLACES.
ORDERING INFORMATION*
TO-78 WAFER DICE
2N3B10 | 2N3BI/W | 2N3810/D
2N3810A '
2N3811 2N3IB1W 2N3I81/D
2N3B11A
ELECTRICAL CHARACTERISTICS . *When ordering waferfdice refer to Appendix B-23.
TEST CONDITIONS: 25°C Ambient Temperature unless otherwise noted
' 2N3B10/A 2N3B11IA i
SYMBOL, PARAMETER MIN | MAX | MIN | MAX | UNITS TEST CONDITIONS
BVcBo Coliector-Base Breakdown Voltage -60 -60 Ic=-10 A, lE=0
Bvceo Collector-Emitter Breakdown . )
| Voltage (Note 2 ] ) -60 -60 v Ic=-10mA, Ig=0
BVERD Emitter-Base Breakdown Voliage -5 -5 ‘ Ig =-10 uA, Ic=0
brotty Collector Cutaff Current -10 -0 nA _ _
. [Fa=T150°C 0 0 | A | VeB=-S0V.IE=D
tEtnit Emitter Cutoff Current =20 -20 ‘'nA | Vee=4VIc=0
: 100 | 225 ' Ic = -10pA
hee Static Forward Gurrem * 150 450 300 900 Vee = -BY lc = -100uA 1o -1 mA
Transfer Ratio INate 2. 126 350 ' Ig = 10 mA
I Ta =+«55°C| 75 150 ' g = 100 A
. -0.7 0.7 Vce = -5V, lg = -10uA
VBE(san Base-Emitter Saturation Voltage ! Note 2! 08 08 I = -100 uA |: = -10'3 i
VCE(sat) Cotlector-Emitter Saturation Voltage -0.2 -0.2 v lg = -10 uA, Ic = -100 uA
INote 2 -(.25 -0.25 lg = -10G uA, Ic = -1 mA
hie _Input Impedance 3 30 . 10 40 [14] Ve & -10V
hte | Forward Current Transfer Ratio 150 800 300 |- 900 Ig= -1 ma
hre Reverse Vollage Transfer Ratio 0.25 0.25 F= 1 KHz
Roe Cutput Admittance . S &0 5 &0 umho
| hte] Maginitude of small signal 1 5 1 5 Vg = -5V [ lg = -1mA, f = 100 MHz
- Current gain 1 1 . Jc = -500 wA, F= 30 MHz |
NOTES:

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

" H
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2N3810/A, 2N3811IA

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

IN3BIDA

2N3811/A
SYMBOL PARAMETER iR T A T RN T AR UNITS TEST CONDITIONS
Cobo Qutput Capacitance 4 4 Vep = -5V, le = 0, f = 100 MHz
_Gio input Capacitance 8 8 pr Vg = 0.5V, Ic = 0,1 = 100 KHz
hFe, hFE; DC Current Gain Aatic. (A davices g::s 12 g::s :3 1 VeE = -8V, lc = 100 uA
'iVBEt-VBEzl Base-Emitter Voltage -5 =5 Llc = 10 A to 10 mA
Differential [_A devices -2.5 -2.5 my Ve = -5V
- -3 -3 I = 100 uA
- [ A devices -1.5 -1.5 : :
A-Vge, —Vee, | Base-Emitter Voitage : 10 10 '
—at | Differential | pVI*C | VeE = -5, lc = 100 gA
Gradient A devices 5 5 s
' 7 4 Vee = -10V, Ig = -100 pA, Rg = 3k1},
=100 Hz, Noise Bandwidth = 20Hz
3 15 VGE = -10V, I¢ = -100 pA, Ag = 3RIE,
| ) dB f = TkHz, Ngise Bandwidth = 206G kMz
- NF Spot Noise Figure _ 25 1.5 Vge =-10V, Ic = -100pA, Rg = 3 ki)
) . f = 10 kHz, Noise Bandwidth = 2 kHz
35 " 25 Vee = <10V, tc = =100 A, Rg = 3k1},
Noise Bandwidth = 15.7 kHz i Neote 5)
KOTES: .
3 3 dBdownat 10 Hz and 10 kHz.
L]
1-12
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2N3821, 2N3822
N-Channel JFET

)

FEATURES e _ PIN

. CONFiGURATION
* Low Capacitance

» Up to 6500 umho Transconductance T0-72

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

Gate-Source Voltage ........ e V. 5OV
Gate-Drain Voltage ........... ... -BOV
Gate Current ... ...t . TOMA
Storage Temperature Range .......... -65° G 1o +200°C
‘Operating Temperature.Range ........ -55°C to -+1509C
Lead Temperature (Soldering, 10 sec.} ........ +300°C .
Power Dissipation .......coviiiviiiiiiniss 300 mW
Derate above 25°C ...vvvviviinnnnn 1.7 mw/°C
CHIP _
TOPOGRAPHY
5003
gﬂi:x e
T |
0190 g 00X, pols
I .EI/ Dozs " 008
1 -
. DW0___ | WOTE SUBSTAATE
[LTH 15 GATE

ORDERING INFORMATION*

TO-72 | WAFER " DICE
IN3821 | 2N3821/W | 2N3821/D
2N3822 | 2N3822/W | 2N3822/D

_ | *When ordering wafer/dice refar to_ Abpendix B-Eé. T
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted B

. 2N3821 | 2N3832 .
PARAMETER MIN MAX YTIN MAX UNIT TEST CQNDITIONS
=0, =0.1 A - .
|'Gss Gate Reverse Current [TA=750°C _g 1 .1 ;A Vgs=-30V.Vps=0 -
BY@ass | Gate-Source Breakdown Voltage =50 =50 I =-18A, Vpg =0 ~
VEsioff)| Gate-Souree Cutoff Voltage -4 - =6 v [ Vpg=15V,Ip=05nA
. ~0.B -2 Vpg=15V, I =50 uA
: Vi3 Gate-Source Voltage = — _ —Vps =15V, 1h = 300 5A
Ipss Sazuration Drain Current ; | 05 2,5 2 10 mA Vps= 16V, Vg5=0
_ Common-Source Forward ) .
| 25 1 Transconductance {Note 1) 1600 | 4500 3'_300 6500 - f=1kHz
Common-Sgurce Forward ' : '
- : {4= 100 MH
ivtsl | Transadmittance 1500 ) 000 pmho _ 00 MHz
Common-Source Qutput
- 10 20 vps=15V,vgs=0 f=1%kH
Y05 Conductance {Note 1) ) 1. VDS G8 ?
o Common-Source lnput 5 o 8
185 Capacitance . F - f=1MHz
c i Comrmon-Source Reverse Transfer 3 ’ 3 LA .
758 Capdcitanie. ) _
NF Noise Figure o 5 ' 5 | aB Vps=15V,VGs=0,
] . Agen = 1 meg, BW =5 Hz £=10 Hz -
®h Equivalent Input Noise Voltage 200 | 200 \/:1—_‘: Vpgs=15V,VEs=0,BW=5Hz

Note 7: Thesé parameters are measured during 2 2 msec interval 10D msec after DC power is applisd.

1-13
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FEATURES
* Low Noise
* Low Capacitance
1 * Transductance up {o 6500 umho

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 {Soldermg, 10 sec. b
Power Dissipation
Derate above 25°C

....................................

10 mA
e irrrena -85°C to +200°G
-55°C to +150°C
+300°C
300 mw

1.7 mW/»oC

2N3823
N-Channel JFET

CHIP

PIN | _
CONFIGURATION TOPOGRAPHY
TO-72 5000
ULk ) .
N -. 0%, 0008
. " _.._L_oo?s ao25
o1y %_
'i)-ml ILM T
i : ¥
—* ggg: ;‘_ N{TE \:J(FSI;FFEATF. -
0t LA

ORDERING INFORMATION*

TO-72
2N3823

WAFER
2N3823/w

DICE
2N3823/D

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

ELECTRICAL CHARAGTERISTICS (25°C unless otherwise nated)

_PARAMETER MIN MAX UNIT TEST CONDITIONS -
: o . ) : 0.5 na
lgss ' | Gate Reverse Current [T, = 150°C 05 A | Ves =20V, Vos =0
BVess | Gate-Source Breakdown Voltage . | -30 [. I =1pA VDs =0
VGs(ot) | Gate-Source Cutoff Voltage -8 v Vps = 15V, Ip = 0.5 nA
Vas CGate-Source Voltage -1.0 | -7.5 |Vpg = 18Y, Ip =400 pA
Ipss Saturation Drain Current 4 20 mA Vps = 15V, Vs =0 '
Ois Common-Source Forward 3500 | g5000 | L - - ;1<Hz ¢N-oté »
. Transconductance _ 1 :
[Yss| Common-Source Forward | 3,200 =100 MHz *
Transadmittance : : -
Qos Common-Source Output 35 imho. f=1 kHz (Note 1)
' Transconductance '
Qiss . Common-Source Input " 800 Vps =15V, Vas = 0 _ :
Conductance _
Goss | Common-Source Output 200 1=200 MHz
Conductance o
Ciss Commaon-Source Input 6
Capacitance _
Crss | Common-Source Reverse 2 PF F=1Mhz
Transfer Capacitance , T
NF Moise Figure 2.5 dB . VDs_= 15V, Vas =0 f = 100 MHz
| R = 1-ki)

NOTE 1: These parameters are measured during & 2 msec intérval 100 msec after DC power is applied.
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BINTERSIL ycoant 08

FEATURES

_ o PIN CHIP
® Tgs <250 ohms CONFIGURATION TOPOGRAPHY
* Ip(ot) <01 NA ;

TO-72 . 5003

N
0000, 00Ty
B poan X wozs

K B ) . 1{
ABSOLUTE MAXIMUM RATINGS - . i g s o,
{Ta = 25°C unless otherwise noted} ' o g/ . :

Gate-Source or Gate-Drain Voltage .............. 50V . a4 -
Gata Current ... .oveieeiiii i 10 mA : B Sl M RERRT
- Storage Ternperature Range .......... -65°C to +200°C
* Operating Temperature Range ........ -55°C to +150°C
Load Temperature (Soldering, 10 sec. ........ +300°C e Ye %
Power DISSIPAEION .vvveuireerannersmmeccnss 300 mW b 8

‘ Derate above 25°C ...... . v eraa 1.7 mW/°C i
. ORDERING INFORMATION?*

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

o ' B *When ordering waferfdice refer to Appandix B-23.
ELECTRICAL CHARACTERISTICS '

TEST CONDITIONS: 25°C uniess otherwise noted

) PARAMETER o MIN | MAX | UNIT TEST CONDITIONS -
: ' . -0.1 nA o
| less Gate Reverse Current, . | Th=150°C 01 A Ves = -30V, Vps =0 _
BVass | Gate-Source Breakdown Voltage - -50 . V |lg=1pA Vos=0
Inofh) .Dram Cutoff Current | _FTA =150°C | 04 | A | Vpg = 1§V, Vag = ~8V
Tds{on) Drain~Source ON Resistance . | 20 | n |Vas=0V Ip=0 Jf=1kHz
Ciss Common-Source Input Capacitance - _ 6 DF Vps =15V, Vas = 0 £ = 1 MHz
Crss Common-Swurce Reverse Transfer Capacitance 3 Vas =-8Y, Vps =0 '
1-15
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BINTERSIL

FEATURES

* Low Drain Gurrent

» High Output Impedance _
* Matched Vg, AVigg, and gy

ABSOLUTE MAXIMUM RATINGS -

(Ta = 25°C unless otherwise noted)
Gate-Source or Gate-Drain Voltage !Note 11 .. ....
Gate Current {Note 1)
Storage Temperature Range
" Operating Temperature Range

30 mA
-65°C to +20C°C
«55°C to +150°C

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

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

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

PIN CHIP -
CONFIGURATION TOPOGRAPHY
TO-71 ' 6037

r* 023 v——m]
Ga ;

. Gy A
ALL BOND PADS ARE 4 x 4 MIL.

ORDERING INFORMATION®

TO-71 | WAFER . DICE
2N3921 | 2ZN39ZW | BN39210 |
2N3922 | 2N3922/W | 2N3929/D

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

PARAMETER MIN | MAX [ UNIT TEST CONDITIONS
‘ S ] -1 nA
lgssR | Gate Reverse Current [Ta=100°C]| | -1 ghA | Vs =-30V, Vps =0
BVpeo | Drain-Gate Breakdown Voltage 50 | JIo=1pAls=0"
Vasiof) | Gate-Source Cutoff Voltage -3 V | Vns =10V, I =1nA
"VaGs " Gate-Source Voltage 02|27 | " Vps =10V, Ip = 100pzA
la | Gate Ope.ra‘ting C_ur_rent ‘ Th=100°G 35 oA Vpé = 10V, Ip = 700uA
Ipss . | Saturation Drain Current (Note 1)~ _ 1| 10 mA | Vos=10V,Vgs =0
| ot Common-Source Forward Transconductance (Note 2)[1500 | 7500 | h. o _
Gos Comman-Source Qutput Conductance 35 #mho '
Ciss Cormmon-Source Inpuf Capacitance 18 F Voe = 1QV,- Vag=0 [f=1khz,
Crss Comman-Source Reverse Transter Capacitance 6 P _
gts Common-Source Forward Transconductance 1500 ' | _ _
Joss’ Common-Source Output Conductance 20 l]_umho Voa =10V, Io =700 pA. f._ 1kHz
NF Spot Noise Figure ' 2 dB | Vos =10V Vas=0 | = ‘I_kHz.
i Rs =1 meg
2N3921 2N3922 .
MATCHING CHARACTERISTICS MIN MAX MIN MAX UNIT TEST CONDITIONS
|Vasi-Vass| Differential Gate-Source Voltage | 5 5 .mv | ;
AlVesi-Vasz| Gate—S_our.ce Differential Voltage 10 25 WV | Voa = 10V, TA_= 0°C: .
AT Changé with Temperature ‘ Ip = 700 uA e =100°C
gfs2 Transconductance Ratio 0.95 1.0 0.95 1.0 : f=1kHz
NOTES: 1. Pertransistor,
2. Pulse test duration =2 ms,
1-16
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2N3954-2N3958
Monolithic Dual
N-Channel JFET

FEATURES ‘ ,
¢ Low Offset and Drift _ PIN . CHIP TOPOGRAPHY
. CONFIGURATICN 6037 oz
¢ Low Capacitance _ Ci'z
¢ Low Noise '
* Superior Tracking Ability TO-7 S
ALL BOND PADS 1

¢ Low Qutput Conduclance- ARE.4 % 4 MIL, o1
ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless otherwise noted
Gate-Source or Gate-Drain . ; ) : o

Breakdown Voltage (Note 1) ...... 50V onDERlNGlNFORMATlON‘
gmt/eP(i:rL :c Gtatsrz \{ol':a;ge P .50100X fO-_?‘l | WAFER - | DICE

a ren owel] ........ e m .

Storage Temperature .. -65°C to +200°C 0 _ 2N3964 | 2N3954/W _2N3954/ D ]
Operating Temperature  -55°C to +150°C SRR, Bz¥ Y : 2N3964A 2N3954AM ZN3954A/D
Lead Température - o b 2N3955 |'2N2955/W | 2N3965/D,

{Soldering, 10 sec.} .......... +300°C ZN3955A | 2N3955A/W | 2N3955A/Dr

L gINDi BomH 2N3956 | 2N3956/W | 2N3956/D

Power Dissipation 250 mw 500 mW - : 2N3057 | 2N3967/W | 2N39567/D
Derate above 25°C 2.8 mW/°C 4.3 mW/C 2N3058 | 2N3958/W | 2N3858/D

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

“When ordering waferfdice referto Appendix.B-23.

2N3954 2N3954A 2N3955 2N 39554 2N3956 ) 2N3B85T - 2N3D58 .
R NIT ‘TEST CONDITIONS
PARAMETER - RN [ MAX [ MIN | MAX (Wi [MAX [N | MAX] RN | MAX [MIN.] MAX | Winy | max] J ESTLARNDITO
| Gate Reverse Current -100 -106 -100 ~100 -100 =100 -100| pA |vgg=-30V,
gssn [To=128°c] | -500 =500 500" =500 500 | . |-5007, |-B00] nA |vps=0 N
Gate-Source Breakdown : : ' in | Vpg=0
Bvass Valtage sl I il I it PO Mt N il 9 S0 | %0 lg = -1eA
v Bate Source Cutoff 10| 45} -1.0| <45 |-10 | 45] <1.0{ -a5] 10| -45 |-1.0- -48 |~10} 25 Vos =20V,
GSIot) | yoltage - 104 =48 1101 =651 1.0 4. v lip=1na
Gate-Souree Farward ' ; ’ . . Vpg=0
. .VGSlf} .  Valtage. .2.0 . 2.0 Z2.0 E.C_i 2.0 . 2.0 . 20 Ig= 1 mA
. 4.2 -4.2 =4.2 4.2 -4.2 -4.2 -4.% . Ip = 50 pA
E - - - Vpg =20V |-
ves Sate:Source Voliage 05| 4.0 | -0.5] 4.0 | 0.8 | 2.0 | 04| ~4.0] 0.5 | 4.0 | 05| 40 | 05 | ~&0- Ds =Y. [ip=conma
| Gate Operating Current * | =50 .| ~50 -50 -50 -50 50 -501 pA |Vpg =20V,
G I | Ta = 125%C -250 —250 -250° -250 -350 | | -?50 -250 | na {Ip =200.4A
Saturation Crain : | ) ; Vpg =20V,
3 1 . . 0. .0 0.5 Q0] mA
IDsS Current _ vs| 50| 05| 50| 05| 50| 05| 50| 05 50| 05| S ¥eg=b..
i GCommaon-Source Forward | 1000 | 3000 | 7000 | 3000 j1000 (3000 100q 3000, 1[.]DD_ 3000 1000 | 3000 | 1000 | 3000 . fﬂ. 1kHz
s Transconductance ' 1000 1000 1000 1000 1000 000 1000 amho . =200 MHz
: Cormmon-Seurce Dutput - ' A =gl ‘ 25 A ) : fe1kH2
! . Sos | Conductarice . .35 » #1 » : % . b o iVDS=20V, | ,K
: o ) Common-Source-Input . | a0 40 4.0 g a0 40| ’ 40 vegs=0
155 Capacitance PR T P T ) ) ' :
Common Sapree Reverie : B
1, 1.2 1.2 1. 1.2 1.2 1.2 F §=1MHz
Crss | Transfer, Capacitance ? . 2 e \
] ‘ VoG =10V,
-Cdgo Drain:Gaté Capacitance 15 1.5 15 15 1.6 15| | 18 JS’?:GQ ;
' Vps =20V )
NF Comman-Source Spot 0.5 05 05 05 05 05 05| B |vgg=0  |i=100m
Noise Figure i : ' ' ' ) | ' [Rg =10 Mt
Differential Gatz \vpg=20V, - o
hg1-lgal Currant 0 0 ] oo o 1w 10 aa | 5 m0 T=125°¢
Drain Saturation Current N R ol . V¥ps=20V
{p§S1/10552 | e, 05| 10 [oes| 10 vesl 1o0es sofeos| 101080 10 f0ss| 10 Vag~ o
Differential Gate-Source . ' . .
IVGS1-VGS2l | yoycags - 50| | 80 10.0 5.0 15 20 25
avgs1-vgsal satle-sol.g:e e 08 0 20 1.2 20| | so 80l ™ lypg=2ov, |T-28°C w0 -55C
- .= | Voltage Change wit = o -
ar Temparature 10 | us 2.5 1.5 5.0 75 10.0 Ip=200uA |T=25"C 10 125°C
O1a1/0fs2 Transeonductance Ratio | 97| 1.0]|097] 10087 1.0 085 10|08 10/080| 10|08s| o)’ f=1kHz

NOTE 1: Per transistor.
sistor. 117
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2N3970-2N3972
N-Channel JFET

1

' PIN  CHIP
FEATURES | CONFIGURATION TOPOGRAPHY
* Low rps(on)

. _ TO-18 . 5009
1 . ID(O") < 250 pA e D018 FULL RADIS
‘ -+ Fast Switching R '

D0A78.DRAR) '\ ﬂm HOTE SUESTRATE 15 GATE
F

7

: o1 [ | o
ABSOLUTE MAX!MUM RATINGS , . " ' |
{Ta = 25°C unless otherwise noted): ' ' __l-_
Gate-Source or Gate-Drain Voltage .............. -40v ‘\-% e
“Gate Current «...ooooii L F e aaeeeaa 50 mA ac *_ o | ISOURCES

Storage Terhperature Range ......., . -B5°C 10 +200°C b ° e '
Operating Temperature Range .. ,..... -55°C to +150°C ORDERING |NFORMAT|0N*
Lead Temperature {Soldering, 10, 866 veirinns +300°C . ; :
Power Dissipaton . ..... e e gy 18w T0-18 | _WAFER DICE

. Derate above 25°C. o uivenn . 10 mw/e g 2N3970 | 2N3970/W | 2N3970/D |-

2N3971 | 2N3971/W .| 2N3971/D
2N3972 | 2N3872/W | 2N3972/D

ELECTRICAL CHARACTERISTICS

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

2N3970 2N3971 2N3972 '
PARAMETER . MIN | MAX | MIN.{ MAX | MIN | MAX JUNIT TEST CONDITIONS
|BVass |Gate Reverse Breakdown Voltage | —40 -40 (40 V_ [la ==1uA Vs =0
lpeo- [Drain Reverse Gurrent . le2s0 | 250 : 250 | pA |, _ _
. [a=1s0°C 500 500 | 500 | nA | /06 =20V, 1s=0
fofeff) |Drain Cutoff Current 1~ 250 | ] 250 250 [ pA - — 4oy
. ( [Ta=150°C| |00 | | 500 500 | nA |06 20V, Ves=-12v
Viasiorn Gate-Source Cutoff Voltage : -4 | -10 ~2 =5 |05 | -3 V. iVps =20V, Ip=1nA
Ipss  (Saturation Drain Current . 50 {150 {25 |75 5. 30 T -
_|tPulse width 300.s, duty cycie < 3%)| ' - | ™A |Vps =20V, Ves =0
. . - 2 - Tlo=5mA
"|VDS(on)| Draln-Source ON Vaoltage ) . ' 1.5 V [Vgg=0 Ip =10 mA
. i |1 ‘ Ip =20 mA
rosion) | Static Drain-Source ON Resistance 30 60 100 Vas=0,lp=1mA
rdston) [Drain-Source ON Resistance 30 ' 60 | 100 0 Vegs=0,Ip=0 1f=1kHz
Ciss  {Commen-Source Input Capacitance| 25 : og 25 Vpg =20V, Ves =0 .
Crss  {Common-Source Reverse Transfer . 6 .. B 1 & pF _ : f=1MHz
Capacitance ' Vbs =0, Vag = -12v
. . Vpp =10V, Vgsm =0
ta Turn-On Delay Time . , 10 15 40 Iolony Vaswes R
fr Rise Time 3 10 15 40 ns [2N3870 20 mA -0V 4500
tost Turn-Off Time 30 60 100 |- 2N3971 10 mA - 5V 8500
2N3972 5mA -3V 18K0
von ' : _ ' ‘
L= Yoo - Yosien) INPUT PULSE SAMPLING SCOPE
V'gl‘;;’ RISE TIME 0,25 ns RISE TIME 0.4 ns
FALL TIME 0.75:ns INPUT RESISTANCE 10 M
VIN PULSE WIDTH 200 ns INPUT CAPACITANCE 1.5 pF
Egg. PULSE RATE 550 pps

1-18
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2N3993, 2N3994
P Channel JFET

BINTERSIL

FEATURES

.~ PIN CHIP
N . CONFIGURATION TOPOGRAPHY
* Low rps(on s
# High Y,/C,;; Ratio (High-Frequency Figure-
- -of-Merit) To72 5503
. i l
" APPLICATIONS ka—
. 4 4 1]
Used in high-speed commutator and chopper applications. - l A8 B
Alsc ideal for “Virtual Gnd” switching; needs no ext. pd
translator circuit to switch £10 VAC, Can be driveh dlrect _;'g;;- s O
from T2L or CMOS logic. |
NOTE SUBSTRATE ISGATE- o
ABSOLUTE MAXIMUM RATINGS 8 g% s

{Ta = 25° C unless otherwise noted)

Drain-Gate VOlage ......vvvvrvnerrenennereanens -5V
Drain-Source Voltage ............ s ~25V
Continuous Forward Gate Current ............. -10 mA

Storage Temperature Range

Operating Temperature Range ........ -55°C to +150°C TO-T2 WAFER DICE

Lead Temperature |Soldering, 10 sec.) ........ +300°C IN3993 | 2N3963/W 2N3993I‘D

Power Dissipation ..........ooviieriieneaneas 300 mW - , ' :
Derate above 25°C- .. ... i e ... 17 mW/RC 2N3994 | 2N3994/W 2N39941D

ORDERING INFORMATION* _

'Whan ordering wafen’du:e refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS @ 25°C free-air temperature {uniess otherwise. noted)

2. This parameter must be measured with bias voltage applied for less than B seconds to avoid overheating.

" 3 The case sheuld be connected to the source for all measurements,

" "

Downloaded from Elcodis.com electronic components distributor

2N3993 2N 3994 .
. : 1 Note 3
- sYMBoL PARAMETER N T MAX Wi T MAX UNIT | TEST CONDITIONS (Note 3)
BVGSS Gate-Source Breakdown Voltage | 25 25 | v lg=1pA, Vpg=0
_ =1.2 -1.2 nA Vpg=-15V =0
" Ipao Drain Reverse Current ' ' Vpg==15V, Ig=0,
. _ -12 12 | pA Ta = 150°C
' Ipss - 'Zero-Gate-VoItage Drain Current’ -:._—-1‘0 -2 . mA | VDs=-10V, :g(gg,;cﬂ; 1)
-1.2 nA Vpg=-10V, Ves=6VY
_ -1 A Vps=-10V, V(35=6\°/,
| - | Drain Cutoff Current’ : TA=150C
D{off) : rain Lutott Lurre 12 nA Vps=-10V, Vgs=10V
Vpg=-10V, veg=10V,
L _ . - KA -~ Ta=150°C
VGsioff) Gate-Source Voltage 4 | 95 1 5.5 v Vpg=~10V, ip=-1uA
Small-Signal Drain-Source 1 Ve =0, 1p=0,
i fds{on) - On-5tate Resistance ] 3 150 . 300 f=1TkHz -
| : Smaell-Signal Common-Source : Vpg=-10V. VYgg=0,
: h
sl Forward Transfer Admitiance 5 12 4 : 10 mmne f=1kHz, (See Note 1)
Cc | Cormmen-Source Short-Circuit 16 16 N E | vps=~10v, VvGs=0,
188 _ Input.Capacitance PE 1 =1 MHz, (See Note 2)
' c oF | YDS=0. Vgs=6VY,
o Cormmon-Source Short-Circuit B f=1MHz
| TS Reverse Transfer Capacitance AK ;LF | vps=0. Vgs=10V,
: f=1MHz )
NOTES 1. Thése parameters must be measured usmg pulse techniques. tp = 100 ms, duty cycle £ 10%.
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II]N'I'EHH[L 2N4044,_ 2N4045, 2N4a 1

4. 5
Dnelectrlcally Isolated Dual
NPN Transnstor

FEATURES

High Gain at Low Current -
Low Output Capacitance :

Good hpe Match

Tight Vgg Tracking .
Dielectrically Isolated Matched Pairs for
Difterential Amplifiers.

ABSOLUTE MAXIMUM. RATINGS
- {Ta =25°C unless otherwise noted)
Coliector-Bage or Cclfector-Emn:ter Voltage {Note 1)

2NA044, 2NABTE ..o 60V
2N4100, 2N4B79 . it et i e 85V
2N4045, 2N4880 ... ... 45V
Coltector-Collector Voltage .........ovnooveon. ... 100V
Emitter-Base Voltage (Note 2) ... ....... Y 414
Collector Current (Note 1) ............ . T mA

Storage Temperature Range T
Operating Temperature Range

Lead Temperature (Solderirg, 10 sec.} ........ +300°C
E TO-71 TO-78
ONE “BOTH -~ QNE 'BOTH
. SIDE SIDES SIDE SIDES
Power
- Dissipation .. 300mW  500mW 400 mW 750 mW
Derate o
above 25°C
(mWegC) .., . 1.7 2.9 4.3

T23

ELECTRICAL CHARACTERISTICS (25°C untess otherwise noted)

-65“ C to +2DO° C
-55°C to #1504

PIN
CONFIGURATION

TO-71
TO78

CHIP
TOPOGRAPHY
" 4000

021
a2s

T COLLECTOR =

: |- COLLECT: 2 0,
015 CTOR 0030 003G
019 ‘

TYP 2PLAGES 0040 " opdg
BASE - I

™ BASE 2
TYP. 2 PLACES 80360 |
‘-smnrraa ay 0040
TYP.2FLACES 0020
LA
EMITTER = 0040

ORDERING INFORMATION*

TO-78 | TO.71 WAFER DICE
2N4044 2N4878 2N4044/ N 2N4044/D
2N4045 2N4879 2N4045/W 2N4045/D
2N4100 2N4880. 2N4100/W | 2N4100/D

*When orderlng waferfdice refer to Appendix B.23,
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2N4044 2N4100 ZN4045 T
PARAMETER 204878 2N4879 2N4880 | UNIT | TEST CONDITIONS
MIN | MAX | MIN [ MAX | MIN | MAX | .
hrE DC Current Gain 200 | 600 | 160 | 0O | 8O | g00 lg=10 uA, VCE=5BY
: 225 175 100 {lg=1.0mA, Veg=5V .
Ta =-55°C 75 50 30 vV |lc=10uA, VoE=5V
VBE(on) Emitter-Base On Voltage 0.7 07 | 0.7 - g
VCE(sat) Collector Saturation Voltage 0.35 0.35 0.35 Ig=10mA, Ig =0.1 mA
" lerd Callector Cutoff Current. 0.1 | o1 0.1* | nA_ [IE=0,Vcg=45V, 30 V"
Ta = 160°C 0.1 0.1 01" | pa |,
IEBO Emitter Cutoff Gurrent T 0.1 Q.1 0.1 nA |[lg=0,veg=5V
Cabo Output Capacitance 0.8 0.8 G8 | pF |Ig=0,Vog=5V
1-20
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- _. ﬁﬂl

2N4044, 2N4045, 2N4100, 2N4878, 2N4879, 2N4880

ELECTRICAL CHARACTERISTICS (25°C unléss otherwise noted) B
' o 2N4044 2N4100 2N4045
PARAMETER { 2N4878 2N4879 2N4880 UNIT » TEST CONDITIONS
. . MIN |MAX | MIN ; MAX | MIN | MAX
Emitter Transition 1 ) :
Cte - Gapacitance o o 1 PF |lc = 0, Vgg = D5V
Collector to Collector ’ . Lo
001‘02 . Capaocitance - o 0.8 . 0.8 0.8 pF. '-ch =0 . ‘¢
: Collector to Collectar
gy, Go Leakage Current R I 5 5 | PA [Vgg = =100V
Collectof to Emitter . : . -
VoeEo(sust) Sustaining Voltage 80 55 45 ¥V 1le=1mA, Ig= 0
Current Gain Bandwlidth ' C
LT Product 200 150 150 - MHz | IE = 1A, Veg = 10V
Current Gain Bandwidth ' : : _
ft “Product 20 R B MHz | Ig = 1048, Vg = 10V
. N .-., ) : 2 3 3 dB :IC= 1._0;!.A,VGE-5_V f—“‘iHZ
NF ‘ ow Band- .
Narr w,';ar_“-, Noise Flgurf‘.- . 1Rg = 10kohms | BW=200Hz
‘ - Gollector Base Breakdown |- : - - o
- -+ -| Emitter Base Breakdowrl )
BVemo Voltage 7 7 7 v |l =104, 1g =0
MATCHING GHARACTERISTICS (25°C unless otherwise noted)
DG Gursent Gain Hatio lg = 10upA to TMA,
h h : A . -
FE1/PFE, |Note 3] 09 1 0.35 1 0.8 1 Vop = 5V
1. Base Emitter Voltage B - _ L
1VBE1'VBEzl Differential .3 5 ‘5 mv | lg = 10uA, Vgg = 5V
|lg,-lg, | Base Current : . _ o
1718y Differential 5 10 25 nA | g =106 Vog = 5V
Base Emitter : : _
|A(V Ry 1aT Voltaga Differential i . 5 5 10 F'Vl’ uc _ o
AVeeVeep)| | change with ‘ : _ I = 104A,
Temperature Voe = 5V v
Ta= —55°C fo'+125°C
) Base Current - : | P
| gy Ig )|/ AT Differsntial | 03| 05 {1 |narc '
| 1 | Change with o
- Temperature.
SMALL SIGNAL CHARACTERISTICS -
PARAMETER TYPICAL UNIT TEST CONDITIONS
. VALUE .
hip Input Resistance 28 ' ohms . i e B
i hyp Voltage Feedback Ratio 43 ox 10-2 Ic = 1mA, V-C’B - SV
Nte Small Signal Currant Galn - 250 ! ‘
hgp Qutput Conductance 60 umhos L :
LS Input Reslstance 96 * k ohms lc=1mA, Voe =5V
hrg . Voltage Fesdback Ratic - 42 % 10-2 :
hge Qutput Conductance B 12 gmhos
_ ] L — L !
NOTES:
1. Per transistor.
2. The reverse hase-emltter voltage must never exceed 7.0 volts and tha reversa ‘base- emitter currant must never excead 10 gamps
3. The lowest of two hzg readings Is takenas heg, for purposes of this'ratlo.

. - 1-21
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.[||]|L " ITE4091-1TE4093
~ 2N4091-2N4093, JANTX*
. - - N- Channel JFET

S ' ' ' O PIN . CHIP
FEATURES - _ CONF_IGUHATIONS' TOPOGRAPHY

* Low rps(on) ' e TO-18 TO-92 5001

* ID(OFF) < 100 pA (JAN TX Types) § ’ o, ’:::.:.“""‘-\ "= R e suosaar s cart
1 - » Fast Switching - jer

N :
T

0121

[1F

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

Gate-Source o Gate-Drain Voltage ............ -40V ___L
Gate Current . oo oo iiaa e 10MA o S o, 0%
Storage Temperature Range ..... ‘. . —65°C to +200°C G 1""" o __] " sousee!
Operating Temperature Range ,.... -55°C to +150°C ‘p & & DO o

" Lead Temperature (Soldering, 10 sec:) ...... +300°G . _ORDERING INFORMATION*
S - To-18 To-e2 || TOW®2 1018t | WAFER DICE

- Power Dissipatior ©.:........ o TIEW L. 380 mw o

{TE 4091 2N4091 " 2N4091/W | 2N4091/D
. ITE 4091A | 2N4091A o ' 1

. b ITE 4092 | 2N4092 ' | 2N4092/W | 2N4092/D | .
o : R | ITE 4092A | 2N4092A B ]
ITE 4093 2N4093 2N4093/W | 2N4093/D
ITE 4093A | 2N4093A
-fadd JANTX tothese.part numbers 1t JANTX processing is desired. -

Derate above25°C ...... 1.7 mW/°C .. 3.0 mW/eC

. - . "“When ordering wafef/dicé refer to App_e'ndlx B-23.
_ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

. . IZNIITE 4091 | 2N/ITE 4092 2NJITE.4093 L
PARAMETER T Test Conditions
. ) : | Min. { Max. ] Min. ¢ Max. | Min. | Max. | Unit b
BVass Gate-Source Breakdown Voltage | -40 | -40 40 | v lg=-1gA, Vbg =0
o Drain Beverse Current . 200 | | zo0 20 [ pa | 0
IpGo {Not JANTX Specified) | Ta = 150°C| 400 400 400 na Vam = -EOV. ls=0
. Gate Reverse Current ~100 1 -100 -100 | pA o '
fass {JANTX, |TE davices cnly); Ta=150°C -200 -200 v | -200 | nA | Vas =-20V, Vo5 =0
' - . ’ ‘ 100 100 100 Vps =20V | Vgs =-12v(4081)
lowoFey: |- JANTX; Ta =25"GC 200 200 200 | pA | . Vs = -8V(4092)
_ ' Vas =-BV(4003)
. Drain Gutoff Current- 260 200 200 :
JANTX, TA=150°C 400 | 400 | 400 } na
Ve . Gate-Source Pinch-Oif Yoltage -5 -10 -2 -7 ERE) v Vps'= 20V, In=1 nA
- - ' mA | VDS =20V, Ves =0,
tnss Drairi Current at Zere Gate Voltge 30 15 8 Pulse Test Duratcn =2 ms
_ o2 | In-ESmA
Vosony | Drain-Source ON Voltage B 208 v | vas=0 Ip =4 mA
' - ) oz [ . : lg=BEmA -
Fiesion) Siat:c Drain-Source ON Resmtance‘. | 30 ' 50 1 so0 1 Ve =0, lp=1mA
rasor) | Statlc Drain Seurce L] s 50 80 | o | Veg=0/15=0,1=1kHz
ON Resistance [ . I N
Cls - Common-Source fnput Capacttance- ' | 16 -l 18 18 '.\;' o .'V " o f MH '
- - - . = 20V, =0 f=1 z
TvanT Onty - 7 (s | s 5 | pF | %7 68 e
Cres Common-Source 1 5 | | - 5 | - Vps =-0, Vgs = -20V, 1 = 1 MHz
Reverse Transfer Capacnance :
T L iON Delay Tme Y N ERP B s T2 Vo =2V Vesow =0
[ Iotany  MESiih 4]
tr Rise Time 10 20 40 ns 4001 BEmA- v iEn
- — : - - - 1 4092 4mA -8y 7000
totf Turn-CFFTime : - 40 1 . &0 | 80 083 2.5 mA -5V 11200
1-22
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I]NTE‘[IIL. 2 4@44g 2H4045g 2N4100,
- 2N4878, 2N4879, 2N4880
Dlelectrlcally Isolated Dual

NPN Transnstor

. FEATURES - - o PIN

* High Gain at Low Current CONFIGURAT'ON
e Low Output Capacitance ‘ _ : T0-T1

TO-78

& Good hgg Match . - . ' ‘ . ' '

* Tight Y Tracking - - B |

*» Dielectrically isolated Matched Pairs-for . '
Differential Ampiifiers.

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted?

“Collector-Base or Collector-Emitter Voltage (Note 1)
2NA044, BNABTE ... e nan 86OV

' : CHIP

2N4100, 2N4879 .....vvevnn e 55V .

DNADAE, ONABEO .\ . vvseseeseneenenne s 45V TOPOGRAPHY
Collestor-Collectar Voltage ..........covvvnien... 100V : 4000 ,
Emitter-Base Voltage (Note 2} |..... PP v . .

Collector Current (Note 1) ....oevnviiirnnnn. s 10-mA S S
Storage Temperature Range .......... -65°C to +200°C ¥ -} coLiscToR =3
Operating Temperature Ranga ........ -55°C 1o +150°C 2t | gy .| PV 2HiACE " oonn oo
Lead Temperature (Soldering, 10 sec.) ........, +300°C TL TV 2racs oo |
- T0-71 . To7s L msead \ m“’;‘“
ONE BOTH ONE BOTH enrrren o1 - 0040 7
SIDE SIBES SIDE SIDES
Power :
Dissipation .. 300mW 500 mW 400 mW 750 mW ) s

Derate - ORDERING INFORMATION®* = =

above 25°C . ' _ . e :

(MW/C) ... 17 2.8 2.3 43 | T0-78 | TO-H WAFER DICE

2N4044 | 2N4878 | INAG44W | 2N4D44/D
2N40a5_| 2N4B79 | IN4045W | 2N4O45/D
ZN4100 | 2N4BBO | 2N4100W | 2N4100/D

*When ordaring waler!dice refer to Appandlx B- 23
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

. 2N4044 {  2N3100 2N4045 1
PARAMETER. 2N4878 | 2N4879 2N4880 UNIT TEST CONDITIONS : .
: ) . MIN [ MAX [ MIN | MAX. [Min [ max] - | :
hgg |- DCCurrent Gain 1200 | 80 | 150-[ 600 | -8p [ 800 | - {ig=10uA, VCE BY
) © | 235 175 00| ] - {lg=10mA VpE=5 v

_ T =-55°C 75 | 50 s v [lg=10uA, VCE=5V
VBE(on) IErmtter -Base On Voltage ‘ 1. 07 0.7 0.7 B ‘ .
VCE(sat) Collector Saturation Voltage 0.35 0.35 0.35 Ig=10mA, lg=01TmA |
lcgo | Collector Cutoff Current 0.1 0.1 0.1* | nA [IE=0,Vop=45V,30V"

T4 = 150°C 0.1 0.1 0.1* A . i
) Ermitter Cutoff Current ICERD X | 01 [ nA [Ig=0,VEg=5V
Coho Output Capacitance . . | 0.8 ] 08| 0.8 pF |Ig=0,Vog=5V
1-23
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INTERSIL

-”‘EL;EC"I'R!CAL CHARACTERISTICS (25°C unless otherwise noted)

2M4044, 2M4045, 2N4100, 2H4878, 2H4879, 2N4BBT

| 1. Per transistor.

e 2ZN4044 2N4100 2N4045 .
; _-‘.7-'_-‘PARAMEII.ER'— . _ 2Nag78 . 2N4879 .__2N4880 UNIT TEST CONDITIONS
- TR ‘MIN | MAX | 'MIN | MAX-| MIN | MAX .
o oo . f«Emitter Transition . - . ' :
Cte. .. 7 ik i Gapagitahice: i 1 1 1 pF |lg = 0, Vgg = 0.5V
1. Collector to Collestor . '
Cc1-02 Capacitance 08 0.8 0.8 pF [Vog =10
“Collector to Coltector
gy, G - Leakage-Current - 5 S 5 PA | Voo = 2100V
Collector to.Emitter :
- | VeEOsust Sustaining-Voltage 60 59 48 Vo |le=1mAlp = 0 !
Current Gain Bandwidth .
ft Product 200 156 150 | MHz | I = TmA, Vg = 10V
Current Gain Bandwidth ' R o
ft Product 20 15 15 MHz | Ic = 10kA, Vog = 10V
i ._I . 2 3 3 dB | lg = 10sA, Vpg = 5V[f=1kHz
| NF Marrow Band N F
e, Rofss Figurs Rg = Wkohms ~ |BW=200 Hz
: Collecior Base Breakdown :
-| B¥cRo Voltage . 60 55 45 V g = 10sA, Ig = 0
Emitter Base Breakdown j PN o
BVego Voltage 7 7 7 Vo lE=106A1g = 0
|
MATCHING CHARACTERISTICS (25°C unless otherwise noted)
_ DC Current Galn Ratlo|. . lc = 104A to 1MA,
hee o | o, c
E. FE{'FEp (Note 3 - 0.9 1 | 085 1 | 087 . 1 Vg = BV
' =.  |Base Emitter Voltage. | ‘ _
g, -t | |Base Gurrent T -
| R ‘Differential 5 10 25 | nA | o= 100, Vo = 8V
] Base Emitter
J | &Vee, Ve aT|™ Voltage Differential .- . = - 3 5 10 | wicc
N EJ_‘ B_I_Ez)l | Change with . lg = 10uA,
. T['ernpgrature : “Vee = 5V
' S Ta= -55°C to +125°C
| B 'BaseCurrent L
{1 Al 0 s | Differentlat -
1 14&4lg, g AT i : o
| '.(.'BT- .lB?) F S Change with. 037} 05 1 AT
| Temperature .
SMALL SIGNAL CHARACTERISTICS . . . .
PARAMETER 2. TYPIGAL UNIT TEST CONDITIONS
_ - VYALUE S
hjp ' Input Resistance _ N ohms ~
gy - Voltage Feedback Ralio | 43 X103 le = 1A, Vg = 5V
hyg - Small Signal Carrent Gain 250 . ) - T
Hah - Output Conductance 60 pmhos. .
hi. -..-Input. Resistance Do 2.6 k ohms lc=1mA, Vgg =5Y
hrg Veltage Feedback Ratio 42 - x 10-8. .
“hoe Output Conductance. 12 pmhos
| NOTES:

- 2. The reverse base-emitter.voltage must nevér exceed 7.0v6lts and the reverse base-emitter currant must naver exceed 10 pamps
3, The lowest of two "'FE readlrlgs Is taken as hFE1 for purposes of this ratio.
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2N4117 19 2N4117A-19A

ﬂmml- -Channel JFET

1 PIN : : i
FEATURES .
o Low Leakage CONFIGURATION
¢ Low Capacitance

TO:72
ABSOLUTE MAXIMUM RATINGS
(TA = 25°C unless otherwise notad)
Gate-Source or Gate-Drain Voltage ...... ieae 40V
GateCurrent ............ i .. 50 mA
Storage Temperature Range .......... -85°C to +200°C
Operating Temperature Range ......... -55°C to +150°C CHiP
Lead Temperature (Soldering, 10 sec.) ........ +300°C e
Power Dissipation ........cieun. i in... 300 mw TOPOGRAPHY .
Derate 4b0Ve 25°C ....ocvuverennn.... 1.7 mW/oc 007 |
wo_|
el T
_o*uT G- . g1
le} .II1I1'I"I y
SOURCE --"’-". .!\ 'SSUE:E:‘"
r'“‘—"igl!*' /
02z = Gose BAAIN o fuLLA
ORDERING INFORMATION*
TO-72 | WAFER CHIP
2N4117 | 2N4117/W [ 2N4117/D
2NA1174 —— ——
2N4118 2N4118/W | 2N4118/D
2N4118A —_ —_—
2N4118 2N4119/W 2N4119/D
ZN4119A — —

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

2N4119 T

- 2NAT17 2N4118 ' .
PARAMETER ~ | ZN4ITTA 2Z2NAT18A ZN4119A T uniT TEST CONDITIONS
) - ‘MIN. | MAX | MIN. | MAX_ | MIN | MAX
BYGEss Gate-Source Breakdiwn Voltage | —40 g | 40 | v Ig=-1upA, Vpg=0
Gate Reverse Current |A d. - H]1D -110 _'110 pA | I
— . evices _;5 _;5 '25 VGgg = =20V, Vpg=0
! Ta = +100°C nA '
| A devices 25 | =2.5 2.5 -
Vs (off) ‘Gate-Source Pinch-Off Voltage -06 | -1.8 -1 -3 -2 { -6 \ Vpg=10V,ip=1nA
Drain Current at Zero Gate . Vps=10 V.
0SS Voltage {Note 1] 002 | 069 4008 | 024 020 | 00 mA | a0
Comimon-Source Forward ' : ) Vpg=10v
g ; .
s Transconductance {Noté 1) 70| 210 | 80 | 250 | 100 | 330 f=1kHz
Cormmen-Source Forward .
g 'y .
fs Transcanductance 60 70 90 Mmbig VGs =0, f= 30 MHz
Common-Source Output 3 5 10 Vpg:= '_10.'\/, Ves=90,
90s Conductance ) f=1kHz i
c Common-Source Input 3 3 3 VDs=10V,Ves=0,
155 Capacitance g F f=1 kHz
c Commen-Sourcs Reverse 15 15 15 P Vpg =10V, Vesr0,
¥Ss. Transfer Capacitance. ' : e f=1kHz ‘
NOTE: 1. Pulse test: Puise duration of 2 ms used during rast. ’
1-25
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‘[| L 2N4220 -2N4222

N-Channel JFET

' R | PIN
fEATURES B . CONFIGURATION
Creg <2 pF _ TO-72

* Moderately High Forward Tra_nsconductanoe

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

Gate-Source or Gate-Drain Voltage ................. -30V
Gate CUIMENRT ... . . e i ie e e eeneans 10 mA
‘Btorage Temperature Range ............. -65°C to +200°C
Operating Temperature Range ........... -85°C to +150°C -
Lead Temperature (Soldering, 10 sec.} ........... +300°C
Fower Dissipation ......... e RO 300 mw CHIP 70551%9 RAPHY
Derate above 25°C .........covvuuunnn.. 1.7 mW/eC Di2!
' — &H FutLA
1 [ I
5t}
Ll | #
%3% x % —_— ] i
0045
0050 NOTE: SUBSTRATE
o1t IS GATE.
G

*DIGE WITH 4 MIL BONDING PADS
AVAILABLE, CONSULT FACTORY

FOR DETAILS.

ORDERING INFORMATION*
T0-72 WAFER DICE
2N4220 2N4220/W | 2N4220/D
2N4221 2N4221/W | 2N4221/D
2NA222 | 2N4222/W | 2N4222/D

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

e 2Nd220 | zNazzn . ZN42z2
PARAMETER -
o . MIN ] MAX [MIN .| MAX |MIN | MAX, |"NIT| TEST CONDITIONS
: | =0.1 -0.1 | -0.1 nA . ALk
lggsr | Gate Reverse Current. [Fa=150°C x T = A Vgg=-T5V, Vpg =0
BVges | Gate-Source Breakdown Voltage | =30 | 7 | -ap -30 ' v Ig = -T0uA, Vpg=0
. V& Staff) | Gate-Source Cutoff Voltage -4 ] ~6 i =] VBS=15V,Ip =01 nA i
ves Gate-Source Vattage |08 | 25 | -1 5| 2 =8| v | = |ip=50uAI(2N4220)
o o [ - Vs =15V | 1p = 200 pA [2N4221)
) ’ ' o : : Ip = 500 uA (2N4222)
Saturation Drain Current . ; — - -
Ipss I thtote 3 - K- 3 2 & 5 15 mA VDg=16V, Vgs=0
Common-Source Forward . ] ; . _ ) T
afs. Transconductnee (Note 11 1000 | 4000 | 2000 { 5000 | 2500 | 60O f=1KkHz
f | Comman-Source Forward : _ :
i [vsgl Transadmittance 750 750 | 750 I ,umha_ ) f=100 MHz
T Camman:Sauree Cutput ] : .
< Gos Conductance {Note 1) 10 ' 20 40 VDs=16V.Vas=0 f=1kHz
. Common:Source Input ’ ' !
| Ciss Capacitance ) 6 6 5
- * - g - — - oF f=1MHz
c Common-Source Reverse s " 9
rss Transfer Capacitance
NOTE 1: Pulse test duratjon 2.ms.
1-26
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2N4223, 2N4224
N-Channel JFET

&l

FEATURES _
* NF =3 dB Typical at 200 MHz
.. Crss< 2 pF - PIN CHfP
CONFIGURATION TOPOGRAPHY
TO-72 s 5000
: ) . . T 1 [ ] 00l , 0o3s
- ABSOLUTE MAXIMUM RATINGS s MR
{Ta=25°C unless otherwise noted) ate T :
* Gate-Source or Gate-Drain Voltage ................. 80V __L m'l ["”
Gate Current ................. A .10 mA 1 %% | vore suarmans
Storage Temperature Range ............. -85°C to +200°C et | 15 GATE
-Operating Temperature Range ........... -65°C to +150°C "
Lead Temperature (Soldering, 10.ssc.) ........... +300°C _ . .
Power Dissipation ..........., S 300 mW e 5%
Derate above 25°C .. .......... . .o'l. .. 1.7 mw/°C
ORDERING INFORMATION*
70-72 WAFER DICE
_2.N4223 2NA223IW | 2N422_3n'D
2N4224 | 2N4224/W | BN4224/D

*When ordering wafaridice refer ta Appendix B-23.

' ELECTRi.CAL CHARACTERISTICS :2_5’“C uniess otherwise noted)

- 2N4223 2N4224
P : : TEST CONDITIONS
ARAMETEB_ MIN | MAX MIN MAX UNIT £
B . ) ' -0.25 -0.5 nA
se Cuf : : VEs=-20V, Vpg =
lGssR Gatg Beveﬂrse C:ur:rentl.TA —ms0%a] T 025 55 A GS ps=0
BVG@gs | Gate-Source Breakdown Valtage -30 =30 Ig=-10uA, Vps=0

0.1 | -8 1 -01 ~B

.VGS(QH) Gate-Source Cutoff Voltage fo = D0.25 nA [2N4223)

Ip = 0.5 nA (2N4224)

. v Vpg = 15v _—
- -1.0 -7.0 -1:0 -7.5 _ Ip = 0.3 mA [2N4223)
VGs Gate-Source Voltage . Ip = 0.2 mA {2N4224)
llpss " | Ssturation Drain Current (Note 1) 3] .18 2. 20 mA } Vpg=15V,VGs=0 L
Bt gf::g:;?;:;i:tﬁxrf, 3000 | 7000 2000 { 7500 | umho | f=1kHz
Common-Source Input - ) .
X ! . =115V =0
Ciss Capacitance (Output Shorted) 8 6 " Vs VGs e 1 MHz
c Common-Source Reverse - 2 2 u '
|-T55 Transfer Capacitance
Common-Source Forward
Vs Transadmittance 27_00 1700 .
Common-Source Thput
R h
g!“ Conductance {Output Shorted) , 800 | 300 Hmho VDS = 18 V. Ve = 0-
Comimon-Source Qutput 200 200 Ds = $VBS T f‘= 200 Miz
9nss Conductance (Input Shorted) ) ) .
Gps Small Signal Power Gain ] ' .
A : Vps =15V, Vgs=D,
NF Noise Figure B _ ) dB Rgen = k&2
Note 1: Pulse test, duration 2 msec.
1-27
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2N4338 2N4341
N-Channel JFET

‘ ' PIN
FEATURES ‘ : CONFIGURATION

Exceptionally High Figure of Merit ' T0-18
Radiation Immunity .

Extremely Low Noise and Capacitance
High loput Impedance

s

APPLICATIONS . S
s Low-level Choppers '

s [Data Switches

* Multiplexers and Low Noise Amplifiers

ABSOLUTE MAXIMUM RATINGS | | CHIP
{Ta = 25°C unless otherwise noted) ' TOPOGRAPHY
i Gate-Source or Gate-Drain Voltage .............. 50V 5040
Gate Current .......... b aeaean rrreiens . 50 mA b
Storage Temperature RaNge .......... -65°C 10 +200°C / — %8 i
Cperating Temperature Range ........ -55°C to +150°C | P
Lead Temperature (Soldering, 10 sec.) ........ +300°C 5“'\ ﬁ"" o
Power Dissipation ...................... ... 300 mW o iLLI_ _L
Derate above 25°C ... ............. 1.7 mW/C 065 ™ oa3s T — .
. m MNOTE SUBSTRABTE
o I5GATE.
ate

*DICE WITH 4 MIL 3ONDING PADS
AVAILABLE. CONSULT FACTORY

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

2N4338 | 2N4338/W | 2N4338/D
2N4339 - | 2N4338/W | IN4339/D
2N4340 | 2N4340/W | 2N4340/D
2N4341 | 2N4341/W | 2ZN4341/D

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

. 2N4328 2N4339 2N4340 2N4341 : ’ :
PARAMETER RN T AKX TR T WA RN T AR TN | WAk UM TEST CONDITIONS

. ) -0.1 -0.1. -0.1 -0.1 né& _ _
lgss Gate Reverse Current] TAST50°0 5.1 ot o7 0. sl VGgg=-30V, Vpg=0
BVGss | Gate-Source Breakdown Voltage | -50 ~50 ~50 -50 v g =-1 A Vps=0 |
VGS(off) | Gate-Source Cutoff Valtage a3 [ -1 06 | 1.8 =1 =3 =2 -5 Vo5 =15V, Ip=0.1 uA

.- 005 0.05 0.05 §O7 | nA Vbs= 157,

ID{off) Drain Cutoff Current {5) ) (-5} 10 W) Vas={ )

Ipss - Saguration Drain Current 0.2 0.6 0.5 1.5 1.2 3.6 3 9 mA Vog=15V.vEg=10

Common-3ource Porward

afs T 600 | 1800 | 800 | 2400 | 1300 [ 3000 | 2000 ' 4000 .
ransconductance emha Ve =15V, Ve =0
Cormmon-Sourse Output 5 . 15 a0 — k s - VG5 F=1KHz
Hos Conductance ’ i co
rDS{ent | Drain:Source ON Resistance " 2600 1700 1500 800 ohm Vps=0.lpsg=90
1 Gigs g:;ﬂf;f:”m tnput 7 7 7 7 . o
c | Common-3ource Reverse ’ a ] 3 ’ 3 E 3 of Vog=15V, VGS .= 0 - |f=T1MH1
rss Transfer Capacitance | . ’ ' ’
s ’ . - vpg=16V, Vas=0 _
NF N F =
oise Figure . 1 1 1 ) 1 dB Rgen = 1 meg, BW = 200 Hz f=1kHz

‘ 1-28
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2N4351
T N-Channel Enhancement
FEATURES = o - | Mode MOS FET

* Low ON Resistance - PIN
* Low Capacitance . CONFIGURATION
¢ High Gain ‘ s T0-72 ‘

- # High Gate Breakdown Voltage
* Low Threshold Voltage

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

Drain-Source Voftage or Drain-Gate Voltage ....... 25v . b LA &
. Peak Gate-Souice Voltage {Note 1) ... ... e, E12BV 8
Drain Curment ..o.ocoi.irrrreneennns S . 100 mA : CHIP
Storage Temperatire Range ,......... -B5°C 10 +200°C TOPOGRAPHY
Cperating Temperature Range ........ ~B5*C to +150°C . 1003
Lead Temperature {Soldering, 10 sec.) ........ +300°C R — 38 {
" Power Dissipation ................ ... ......, 375 mw ) '
Derdte above 25°C .............ce.ol 3mwrec ] r
- w i E.- o
a4y J
oag
|
[
- g
:w‘oxgg;gs DW,W&

ROTE SUMT RA'I' E

ORDERING INFORMATION*
TO-72 | 'WAEER DICE
2N4351 | 2N4351/W | 2N4351/D

'When ordermg wafer/dice refer to Appendix- B-23.
ELECTRICAL CHARACTERISTICS (26°C Unless otherwise noted)

- Substrate connected to source,
| . . -

PARAMETER MIN | MAX { UNMITS | TEST CONDITIONS -

BVpss Drain“Source-Breakdown Voltage 25 _ J v ] lp=10uA vas=0 '
IGss Gate Leakage Current 10 : pA Vs =230V, Vpg = 0
IDsS Zero-Gate-Voltage Drain Currert 10 nA [ Vps=10V,Vgg=0
Vasiehh | Gate-Source Threshold Voltage 1 - 5 v vVps =10V, Ip = 10 A
D{on) ~ “ON'" Drain Current 1 2 . ma Vgs=10V,vpg=10Vv
VDS(on) | Drain-Source "ON™ Voltage 1 vV o Ip=2mA, Vgg=10V
pS{on) Drain-Saurce Resistance _ ‘ 300 ohms | VEg=10V,Ip=0,f=1KkHz
fvs| Forward Transfer Admittance 1000 ¢ - umho VDS =10V, ip=2mA, f=1kHz
Crss Reverse Transfer Capacutance ' .3 ] Vps=0,Vgs=0,f=140KkHz

" Cigs Input Capacitance 3 " 5.0 pF Vps =10V, VGs =0, f= 140 kHz
C.'ﬂ(sub]._ ( Orain-Substrate Capatitarice - 5.0 VD(suB) = 10V, T= 140 kHz
tdl(on)_ Turn-On Delay 45 | ,__:o";‘;*ff'_’_[5“'“'""“_“_:'““”""""“"”“m

b Rise Time - i i “ns " S Drmm“;:v,, tov Jra 10K -
tdotf) Turn-Off Delay _ 60 P | " . IE;};:f,',,',,o
tr Fall Time 100 ' vD:_L ..‘!?‘:.-‘.,_.__..___, X Freen

. Note 1. Device must not be tested at £125V more than once or longer than 300 ms.
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|

FEATURES | .

~® Tds(on) < 30 ohms (2N4391)
» Ip(otf) < 100 pA

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

.|

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

Gate-Source or Gate-Drain Voltage ............ -40V
Gate Current ..... ... ..o it 50 mA
‘Storage Temperature Range ..., -65°C to +200°C
Operating Temperaturé Range ... . . -55°C to H150°C
Lead Temperature (Soldering, 10 secy ...... +300°C
TO-18 - TQ-92
Power Dissipation ............. 1.8W .. .. 360 mw

Derate above 25°C ..... 17 mW/C .. 3.0 mW/SC

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

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

PIN cHip B
CONFIGURATIONS TOPOGRAPHY . .-
TO-18  TO-92 o : 5001

013 FULL RADIUS

D7 (ORAIN \_—I i) ]"-E"suum.rz ontE

——

ORDERING INFORMATION®

| TQ-92 | TO-18 | WAFER [ DICE

ITE 4391 | 2N4391 [ 2N4391/W|2N4391/D
ITE 4392 | 2N4302 | 2N4382/W|2N4302/D
ITE 4393 | 2N4393 | 2N4393/W]2N4393/D

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

4391 4392 4393
PARAMETER Wi | MaxX | mim aw T I AR UNIT ~ TEET CONDITIONS
. ) -100 =100 =100 pA
( . - - -
G55 Gate .Ff».zver_se C_urrem [Ta=150°C 200 T 560 vy Vegg=-20V, Vpg=0
BYGss Gate-Source Breakdown Voltage -40 ~40 -40. {1 v {lig=1 nA Vps 0 i
_ ' Vigg = -5 V (4393)
1 f
Diaff) Drallfl Cutoff Current - 100. . 100 10!? pA VDs=20V Vgg=-7V(4392)
) Ta = 180°C 200 200 0| nA . Vgg =-12V (4391} |
VGSiT) Gate-Source Forward Voltage 1 1 | 1 v Ig=1mA Vps=0 B
VGSietf) | Gate-Source Cutoff Valtage -4 -10 -2 -5 | -058 T-3 ¥pg=20¥,Ip=1n1A
= Steraton BroT — :
Ipss e 1t Cument 50 | 180 | 25 | s 5| 30| mA | vps=20Vv,vgs=0
D i R D= 3 mA (4393
VDS(on) | Drain Source ON-Voltage 04 0.4 04| v | vgg=0 lp=6mA(4392) ~
: Ip = 12 mA- {4391)
'D&(on) | Static Drain-Souree QN Resistance ] 30 B0 100 a Vs =d, Ip=1mA .
rds{an) Drain-Source ON Rgsistance 30 80 | | 100 " | vgg=0.ip=0- f=1kHz
Ciss Common-Source Input Capacitance | 14 14 14 L lLVps=20V,Veg=0
— ' ' 3.5 Vag =8V
c i _ .
Crss comrrjon-Source Reverse Transfer . TE oF Vps=0 - Vas =7V | =1 MHz
apacitance o
. — .35 V@g=-12V
tg . | Turn-ON Delay Time : IR 15 15 ) ¥pp =10V, Vgglent =0
tr Rise Tima : 5 5 3 s _ 19 {on] + VGSioffl
off Turn-OFF Delay Time 20 38 50 © 4397 - T2 ma =12V
tf Fall Time 15 20 ’ . 30 4382 6 . -7
. 4393 3 -5
NOTE: . INPUT PULSE o SAMPLING BCGPE .
1. Puise test requirad, FH.SE TIME < 0.8 . RISE TIME Q.4
+ = LD n§ ns .
pulse width = 300 us, duty cyele < 3% FALL TIME < 0.5 ns INMPUT RESISTANGE 50 5!
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I]I]IL- - ITE4416, 2N4416/A

N-Channel JFET

FEATURES

Lo ) : : : PIN
* Low Noise ~ ° CONFIGURATIONS
* Low Feedback Capacutance : TO-72 TO-92
* Low Output Capacitance ' '
* High Transconductance
¢ High Power Gain
ABSOLUTE MAXIMUM RATINGS s o o
(Ta = 25°C unless otherwise noted} e
Gate-Source or Gate-Drain Vollage CHIP
i 2N4416, ITE4416 _................. veene. =30V ' . TR
NA41BA ... ... v, =38V TOPOGRAPHY
Gate Current . ceees e reeaan. weeenn 10 mA 2B i, 5000
Starage Temperature Range ; )
2N4416/2N4416A ............ ~B5°C 1o +200°C 1 \ O e
ITE4416 ........ et “B5°C10 +125°C o ;:._
Operating Temperature Range. S _ S [ 0 sm| |
2N4416/2N4418A, ........ vie. -65°C 10 +200°C : et
ITEAG .. vivninnenninn.. -55°C 1o +125°C e }h e+
Lead Temperature {Soldering, 10 sec.) ... .. +300°C — '
Power Dissipation ..................... ... 300 mw : *
Derate,above 25°C ................. ; ORDERING INFORMATION
BNA41B/2NA4TBA .. ... 1.7 MW/°C Tos2 | TO-72 | WAFER | DICE
ITE4416 ,,,,, 3.0 MW/ ITE 4416 2N4416 2N4416/W 2N4416/D
L. -— _2N441_6A 2N441BAIW | 2N441GA!D
- *When ordenng wafer/dice refer to-Appendix B- 23
ELECTRICAL CHARACTERISTICS (25°C uniess otherwnse noted) ’
" PARAMETER _ { MIN [ MAX | wMmiT | TEST CONDITIONS
VGS(f | Gate- Source Forward Voltage T K Vo | lag=1mA Vpg=0
) - e — — —
rgss Gate He\ferse Currenmt IITA =155°C oy A VGS- —20 V..,-\{F)SI—“D
: . 2N4416/ITE44I6 | 30 | Z o4 a A
Bvgss Gate-Source Breakdown Voltage SNZATEA _— . . IGg=-14A, Vp5=0
b | 2N4816/1TE4476 | - |- -6 _ _
VGS(off} Gate-Sourge C.utoff Voltage INAFTEA 25 e : Vps=15V,Ip=1nA
inss Drain Current at Zero Gate Voltage: 5| 15 mA”~ .
s Common-Souree Forward Transconductance 4500 ( 7500 " piha v
- - ‘ f=1kHz:
905 Cammon-Source Qutput Gonductance . 50- #mho Vps = 18 V. Vese = !
Crss -| Common-Source Reverse Transfer Capacitance 108 | pF D3 Ve GS. -
Ciss " | Cérimon-Source Input Capacitance ' 4 F f=1MHz
Coss ' | Common-Source Output Capacitance . 2 ] P J .
’ 100 MHz 400 MHz i
_ PARAMETER W] MAX T WiN [WAX UNITM B TEST__(?I_JNDITIONS
Gisg "} Common-Source I'nput_Cunductance . 100 ‘{1000 )
biss Common-Source Input Susceptance | 2500 ) 10,000 _ o : .
i | Common-Sourge Cutput T ' - '
Joss Conductance 75 100 pmho | Vpg=15V,Vgg=0 .
: Cemron-Souree Qutput ,
Bogs Susceptance 1000 4000
Commoen-Source Forward
85 _ Transconduetance . 4000 |
Cps | Common-Source Power Gain 18 | [ 10 ' VDs=18V, Ip=5mA
NF Naise Figure _ 2 2 dB VbS =15V, Ip = 5 mA, Rg = 1 KD
- 131

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

JTX, JTXV* .
N-Channel JFET

FEATURES PIN . CHIP
1 _ C CONFIGURATION TOPOGRAPHY
: * Low rps(an) TO-18 5001
* Ip(o1<250 pA
* Switchest10V Signals with 15V Supplies s mous,
(2N4858, 2N4861) -\ " - 1M!YE. SUBSTRATE IS GATE
* ABSOLUTE MAXIMUM RATINGS _ T
{Ta = 25°C unless otherwise noted) o o _
Gate-Source or Gate-Drain Voltage l | .L
ON4BEB-58  ...vuvtseeen e A0V : + N et P
ac ot " tSDUREE)
2N4B596T vt a i <30V o S — 2
_Gate Gurrent ... ..a i, 50 mA -
Storage Temperature ....... v =BE5°C to +200°C w
Operating Temperature Range ... -55°C to +150°C ORDERING INFDRMATION
Led Temperature (Soldering, 10'sec.) .... +300°C TO-18 WAFER DICE
Power Dissipation ........cceuiuiiiaannns » 1.8W 2N4856 1 "INAB56/W 2N4B56/D -
Derate above 25°C ... ........ ... 10 mwW/° G IN4BST T INABETIW aN4857/D
: 2N4858 t 2N4B58/W | - 2N4858/D
2N4B858 2N4B59/W 2N4859/D
2N4860 2N48B0/W | 2N48B0/D
2N4861 2NABBW. 2N4861/D
tadd JAN, J.'I'X. JTXV, to hasic par ﬁumbﬂ: o specily theas devices.
, (EglgoEg Erﬁllle(s:sA ééﬁvﬂgﬁcg;reg?lsncs *When ordering wafer/dice refer to Appendix B-23,
ZNAREE 59 2N4857,60 2N4858 61
PARAMETER i T ax T T WAx Toin | Max UNIT TEST CONDITIONS
Gate-Saurce 2N4856-68 T ETE R i
BVGSS | Breskdown Voltage [2Naggg'e1 | 30 T =) Vo e=neA, \ Vos =0
" . ' =250 ~ | =280 | 250 | pA | NGg--20 V, VD5 =0
|GSSFI Gate .Reverse Current | TA — 15090 - 500 500 ) 500 A | Vas= —16 V. Vps =0
. ) g 250 250 A
ID{otf) Drain Cutoff Current [Ta=T156°C ggg a0 - 500 :A Vos =16V, Vg =-10V
1 VGsiofit | Gate-Source Cutoff Voltage -4 -1G -2 | -6]-08 " -4 V' Vpg=15V,Ip=0.5nA
IDss ?,ia;ai'f” Drain Current. 50 | 20| wo| 8| 80| ma | vps=15v,vas=0
, 0,78 050 |- 0.50 v
- VDS{an} | Drain-8ource ON Voltage 20 (10} (5 (mA} ves=0,Ip=1 )
Tdsfan) Drain-Source ON Resistance . 25 40 60 | ohm | Vae=0,!p=0 f=1kHz
Ciy . Common-Source Input Capacitance | ~ 18 18 1 18 ’ ' '
J=iss = = - =
c Common-Source Reverse Transfer ; g 5 R PF | Vps=0,Vgg=-10V =1 MHz
res Capacitance ] . : : :
4 _ Turn-ON Delay Time o SETE 6 10 _ 464 £1 (2N4856,59)
VoD =10V, RL = 853 _.Q,."(2N4-85?,601
R “Rise Time -3 4 . 10 | ns.| VGS(on)=0 1910 £'(2N4858,61)
r I VG sio=-10V, Ip = 20 mA {2N4856,9) -
| o s T 50 106 | Vgs(oty=-6V, [p = 10 mA (2N4B57, 80
1 toff Turn-OF F Time ' . : Vsstof'ﬂh.;\,r_ Ip=5 ””‘_"‘ {2N4B58, 81!
NOTE:

1. Pulse test required, pulsewidth = 100 ys, duty cycle < 10%.
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INPUT RULSE

RISE TIME 0.25 ns

FALL TIME 0.75

PULSE WIDTH 100 ns

PULSE DUTY CYCLE < 10%

SAMPLING SCOPE
RISE TIME 0,75 ns .
INEUT RESISTANCE 1M
INFUT CAPACITANCE 2,5 pf
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2N48671A-2N48691A
-Ohannel JFET

FEATURES
* Low Noise Voltage
* Low Leakage

* High Gain PIN CH'l.P‘. o
CONFIGURATION . ~ TOPOGRAPHY
ABSOLUTE MAXIMUM RATINGS roz2. ‘50[;5

{Ta = 25°C unless otherwise noted: w07, 00k
- b2t Xenadh

Gate-Source or Gate-Drain Voltage .............. -40v e

Gate Current ........cooviii 50 mA 0975 10w f]'

Storage Temperature Range .......... -B5°C to +200°C u ) M

Operating Temperature Range .. ... ... -55°C to +150°C source 11 )

Lead Temperature (Soldering, 10 sec.1 ........ +300°C — f— & _—

Power Dissipation ...........covviuiiinian... 300 mw — - _
Derate gbove 25°C ... .............. 1.7 mW/ee )

[

ORDERING INFORMATION® . -

TO-72 WAFER | .DICE
12N4867 | 2N4B67/W - | "2NABE?/D
2N4B67A | 2N486ZA/W | 2N4867A/D]
2N4BGR | 2NA48BB/W - | 2N486H/D -
2N4BBBA | 2N4868A/W | 2N486BA/D

|2N4BBO | IN48BY/W . | 2N48B69/D
2N48BB9A- | ZNABBOA/W | 2N4B69A/D] --

“When ordering wafen‘dme refer to Appendlx B 23

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4367 2N 4868 2N4E69
PARAMETER ZN4B67A . 2N4BB3A 248694 UNIT | ~ TEST CONDITIONS
) MIN. | MAX | MIN MAX | MIN MAX
-0.25 -0.25 -0,25 nA R _
1GSSR Gate Reverse Current' T ITEOC 0z 0,25 53 | A VEs=-30V, Vpg=0
8VGss Gate-Source Breakdown Voltage | 40 [ . 7 [ -40. -40 v Ig==1pA, ¥ps=0
VGS{off) | Gate-Source Cutoff Voltage =0.7 | -2 -1 “3 -1.8 -5 VDS 20 V. ip=1ua
Inss Saturation Drein Current 0.4 13 i g 55 75| ma L VDS 20 V VGS 0
{Ndte 1) - e .y ’ .
Common-Source Forward ) : D
O Transconductance {Note 1) 700 | 2000 |[1000 4 3000 {4 _300 { 4000
— umho t=1kHz
Commen-Source Qutput 15 4' 10 o
9os Conductance T VR,
- - Vos=20V V¥gg=0
: Commaon-Source Reverse J . :
Cres .. . 5 5 -]
. ‘Transfer Capacitance T o . .
Cemmon-Souree Input : PR f=1MH:
Ciss ons P 25 - 25 25 | oo
Capacitance ; . LT
20 20 20 | 5=5%h:
7 . Short C1rct.||t Equivalent Input 10 . 10 10 I VD5= 10 Y, - F=1KHz |
n — -
| Maise Voltage. A devices 10 10 iQ \/_,Hz. . VGS 0 f=10 M2
- 5 5 5 X =1 kHz
' . . | Vos=10V,vge=0. . | '
NF Spar Noise Figure 1 1 1 dB | ‘Rgan =20K, [2N2BE7 Series] |f=9kHz
. _ : ‘ Rgen =51, {2N48B7A Series)’ o
NOTE: 1. Pulse test durdtion = 2 ms. AR
1-33
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Hmuﬂ: 2N4044, 2N40455 2N4 100,

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

FEATURES

» High Gain at Low Current
 » Low Qutput Capacitance

s Good hgz Match

¢ Tight Vpe Tracking

¢ Dielectrically Isolated Matched Pairs for

Dlﬂerential Amplifiers.

ABSOLU"I'E MAXIMUM RATINGS
{Ta = 25°C unless otherwise noted)

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

....................

2N4044, 2N4878
2N4100, 2N4879
2N4045, 2N4880
Collector-Collector.Voltage .......covuens.
Emitter-Base Voltage (Note 2}
Collector Current (Note 1)

....................

....................

........

........

.........

trereenies 10 MA

Storage Temperature Range .......... -65“0 to +200°C
Operating Temperature Range ........ -55°C to.+150°C
" Lead Temperature {Soidering, 10 sec.) ........ +300°C
TO-T1 TO-78
ONE BOTH. ONE - BOTH
SIDE SIDES - SIDE SIDES
Power = - s )
Dissipation ,. 300mW  500mW 400 mW 750 mW
Derate
ahove 25°C .
(mwW/eC) ... 1.7 28 28 43

NPN Transistor

PIN
CONFIGURATION

1O
T0-78

CHip
TOPOGRAPHY

4000

kB

T | COLLECTOR =1
FEOLLECTOR .2 0000 093¢
a5 | TVP ZPLACES 0090 “ 00O
‘019 [~ BASE =2
. L TYP. 2 PLACES £030
‘soan D'A

- EMITTER =2
TVP. 2 PLACES 0030
Joan 1A

EMITTER =1

ORDERING INFORMATION™

T0-78 | TO-M | WAFER | DICE
INAQ44_| 2N4878 | 2N40AAMW | 2N4044/D
2N4045 | 2N4879 | 2NAO4E6MW | 2N4045/D
2N4100 | 2N4880 | 2N4100/W | 2N4100/D

" *When. ordering water/dice refer 1o Appendix B-23.

ELECTRICAL CHAHACT ERISTICS (25°G unliess otherwise noted) -

Downloaded from Elcodis.com electronic components distributor

2n4044 2M4100 2N4045
PARAMETER 2N4878 2N4879 284880 | UNIT | TEST CONDITIONS
MIN | MAX | MEN | MAX | MIN | MAX '

hEE DC Current Gain 200 | 600 | 150 | GOO | 80 | 80O g =10 uA, VOE =5V
: 226 175 100 lc=1.0mA Vge=5YV

' Ta =-55°C " 785 50 30 vV |lg=10pA VgE=5V
VBE{on) Emitter-Base On Voltage 0.7 0.7 0.7 -
VCE(sat) Collector Saturation Valtage 0.35 0.35 035 | Ig=1.0mA, Ig =0.1 mA
Iceo Collector Cutaff Gurrent 0.1 0.1 0.1 | nA |IE=0,Vgp=45V,30V"

Ta = 150°C - 0.1 0.1 o MA '
Ri:Te) Emitter Cutoff Current 0.1 0.1 0.1 n& [lg=0,VEE=5V
Cabo . Qutput Capacitance 0.8 08 | 08 | pF. |lg=0,Vop=5YVY
1-34
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| 2M4044, 2M4045, 2H4100, 2N48BT8, 2N4879, 2N4880 E

BINTERSIL

ELéCTRlCAL'CHARACTERI_STlCS {25°C unless otherwise noted)

. - 2N40a4 2N4109 2N4045 _ '
PARAMETER 2N4878 2N4879 2N4880 [ unrr " TEST CONDITIONS
) L | MIN [ MAX | MIN | MAX | MIN | MAX
- 1 ‘Emitter Transition S PP )
Cte Capacitance . o1 B < pF | lg = 0, VEg = 0.5V
Collector to Collector . B
'Ceq,0, . | Capacitance 08 } 08 0.8 PF |Vee=0
" Colletor to Collector . . ] o
lc,cp | . Leakage Current . b B 5 5 PA | Vgo = =100V -
- Collector 10 Emitter . A , ;
' VGCEQisust) | Sustalning Voitage 60 : . 55 45' v lg = 1mA, Ig = 0
' .Current Gain Bandwidth '
f Product 200 150 150 MHz | Ig = TmA, Voe = 10V
‘Curfent Galn Bandwidth _
f Product 20 | 5 15 MHz | Ig = 10:A, Vg = 10V _
. , i | 10pA, Vog = SV|f=1kHZ " .
NF Narrow Band Noise Figure -2 3 3 @ [c= A CE AT A L
oo T - . | Rg-= 10'kehimis. BW =200 Hz
| Collecior Base Breakdown  }. B T '
BVcao Voltage _ 60 55 45 V |ig.= 104, Ig = 0
T Emitter Base Breakdown' ' T ) —
BVEso Voltage - - - ~| 7 Lo T Vo[ le = 10sA,lc = 0
MATCHING CHARACTERISTICS (25°C unless otherwise noted) _
DC Current Gain Ratio e ] ' | Ig = 102A to 1MA,
h. " - : . .
' Base Emitter Voltage ' - ' v e
tVBE1 'VBE2I Differantial ‘ 3 . ] 5 . . 5 my |. lc = 10,«A, VCE = 5\{
Ng.-lg,| -~ |Base Cument . { P _ P
1°IBg ) Diferontial - | 5 | 10 2 | A | g .10,nA, Vog =5V
Base Emitter .
[&5(Vpe,-Vae) /AT | Voltage Differential a, 5 10 [ wvi°C ‘
§E1 BEo} | Change with-' - . . g = -10M. -
Tompérature - - ] _ . Veg =8V -
: Co : Ta= —55°C t0.+125°C "
Base Cur'rer]t
Differential ‘ b .
Allg-lg,) [1AT ° .
| Alglg ) PAT Change with 0.3 05 1 | naic .
: Temperature .

SMALL SIGNAL CHARACTERISTICS

o - . TYPICAE : ! ' ‘ i
PARAM_ETEH “ o o  VALUE UNIT TEST CONDITIONS
hiy Input Reslstance 28 ohms | . i
heo ~Voltage Feedback Raflo - 43 X103 | '¢=1mAVcg =5V
. g ) Small Signal Current Gain 1. 250 ) : '
hop . |- Output Conductance : " B0 wpfhos .
"~ hig ) " Input Reslstance : 9.6 k ohms lo= TmA, VcE'= 5V
e - . Voltage Feedback Ratio 42 _ X 10-3
Nog ] Output Conductance 12 "~ pmhos

NOTES: _
1. Per trznsistat.

2. Tne reverse base-amitter voltagé must naver excoed 7:0 volts and the reverse base-smitter current must never exceed 10 yamps:
3. The lowest of two heg readings is taken as hgg, for purposes of this ratio.

1-35
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2N5018,2N5019
P-Channel JFET

PIN

Downloaded from Elcodis.com electronic components distributor

. .. .. CHIP .
FEATURES CONFIGURATION TOPOGRAPHY
* Low Insertion Loss’ 70-18 " 4508
» No Offset or Error Voltages Generated : e
* . by Closed Switch ‘ —T '
¢ Purely Resistive - r - ooy ey
o |1 n Bo7s oY
APPLICATIONS | |
‘s Analog Switches - T :;2;3 “i'\"‘
s Commutators - - _ - _
‘s Choppers NOTE 'SUBSTRATE IS GATE
ABSOLUTE MAXIMUM RATINGS . o
{Ta = 25°C unless: otherwise noted) G S ORDERING INFORMATION*
Gate-Drain or Gate—Sou‘rce Voltage .......... 30V- - . o o
‘Gate CUITENt .....ovvveiiiivin e 50 mA- 17018 | WAFER | DICE _
-Storage Temperature Range ..... -65°C to +200°C BN5018 | 2NS018/W .| 2N5018/D
Operating Temperature Rarige ... -85°C to +150°C 191 2N 1' W | 2N5019/D |
‘Leac Temperature (Saldering, 10 sec:) . TE300°C : -2"‘50_- ZNGOIOW | - D.
Power Dissipation .......oveainviraen-n- 500 mW
. Derate above 25°C ....ovovnenneee 3 mw/°C *When ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHARACTEFIISTICS @ 25°C unless otherwise: noted} ' '
2N5018 2N018 .
PARAMETER Unit Test Conditions
) . _ Min | Max | Min | Max IR v
BVasas Gate-Source' Breakdown Voltage - 30 a0 v Ig=1sA Vpg =0
Igssa- | Gate Reverse Current 2 2§ oA ’ Vg =15 V. Vps =0
' —10 ~0 ‘ Vae = 12 V'(2N5018)
I D i S— - =
. Dioff) raln Cutoff Gurrent I Ta = 150°C T —o | A Vpg = -15V, IV—Grﬂf(ENSN 9)
o ’ B -2 -2 nA
Ipco Drain Reverse Current - Vpg=-16VI1g=0
]TA=T_50°C -3 —a| wA .
VGS(off) | Gate-Source Cutoff Valtage ' 10 5| V Vpg = ~15Y,ip = —1ph
- Ipss Saturation Drain Current: -10 -5 mA Vpg = —20V, Vs =0.
—— - _ " ‘ Ves=0,Ip= 6 mA (2N5018},
.Vpsior) | Drain-Source ON Voltage _ 05 05| V Ip= -3 mA(zN 50 19)
Static Drain-Source ON
rDS(on) ) 76 150 | @ Ip= ~1mA,V¥gg=0
Resistance : ' L
fds(on) Drain-Source ON Aesistance 75 150 lp=0.Vgg=0 f=1kHz
Ciss , | LommonSourseneut as | a8 " Vpg= =15V, Vag =0 .
apacitance pF F=1MHZ
Cammon-Source Reverse . Vpg-= 0, Vgs =12 V.{(2N5018),
| Crss . N 10 0 T
| Transfer Capacitance . 1 Vg =7V (2N5019)
dion) Tui-ON Delay Time 5 L Voo = —6V.Vagen =0 .
tr ‘Rise Time 20 75 - o
- " one Vasioth Dion)  BL
tdtoi Turn-0ff Delay Time 15 | es. 2N5018 2V -6mA gioR
1 Fall Time 50° 00 | _ 2NS5019 N -3mA 18KO
INPUT PULSE . ' SAMPLING SCOPE
) NOTE 1: wrical try VN RISE TIME < 1 ns - ' 'RISE TiME 0.4 ns
T ese units may be oparated  o1n FALLTIME < 1ns ~ . INPUT RESISTANGE 10 MO
with source arlc); drainpleads PULSE WIDTH 100 ns INPUT CAPACITANCE 1.5 pF
interchanged. ' = el T 918 REPLETION RATE 1 MHz L
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' 2N5114-2N5116 JAN,
- JTX P-Channel JFET

- PIN

FEATURES CONFIGURATION
e Low ON Resistance -
* Ip(off) < 500 PA TO-18 1
» Switches directly from T2L Logic
GENERAL DESCRIPTION
Ideal for inverting switching or “*Virtual Gnd™ switching
into inverting input of Op. Amp. No driver is required and ' o ac §
+10 VAC signals can be handled using only +5V |ogic (TZL CHIP
or CMOS). ;

i TOPGGRAPHY

- 5508 — =

ABSOLUTE MAXIMUM RATINGS ,,_,,“3.“ - ﬁ
(Ta = 25°C unless otherwise noted) : _ 50008 o0y
Gate-Drain or Gate~-Source Voltage . .......... 3oV 1 ) omen |
Gate Current ... .ooviiiiii N 50 mA [ s ocas 0138
Storage Temperature Range ..... -B59C to +200°C wr " E P
Operating Temperature Range ... ~55°C to +150°C

Lead Temperature : Soldering, 10 sec.1 ... +300°C NOTE: SUBSTRATE |5 GATE
Power Dissipation .......... oo e 500 mwW
Derate above 25°C ....vvveeennnne 3 mwes ORDERING INFORMATION*
TOI8 1 WAFER DICE
2N5114 2NB114/W | 2N5114/D
2N5115 2N5115fW 2N51156/D
ZN5116 . ZNB116/W | 2N5116/D-

Tadd JAN, JTX 10 basio part number to specify these devices |

*When ordering wafer/dice refer to Appendix 8:23.

ELECTRICAL CHARACTERISTICS (25°C unless otherwise nofed)

PA.RAMETER 2T1E 2N5116 ZNS115 UNIT { TEST CONDITIONS
MIN MAX | MIN MAX | MIN MAX
BY s Gate-Source Breakdown Voltage 30 30 30 . W Ig=1uA,Vps=D :
5o 500 500 | pA N -
I65SR Gate Reverse Current I Ta = 150°C 10 10 0 oA YGg =20V, VDS : 0 _ o
1 Drain Cutoff C ‘ =5 — SO0 P L pse 15 VLY iﬁ:”: I
D{ot rain Cuteff Current — 0 1.0 0 ry ps=-18V, Vgs = =
. |T»“'"5°C : . 2N5116= 5V
Vp Gate-Soeurce Pinch-Off Voltage 5 10 2 6 1 4 \ vpg= =15V, Ip=-1nA
2N5114 = =18 V'
Drain Current at Zero Gata Voltage = - _
Ipss (Nate 1) ! 30 | -0 |- | -80 | -5 25 | ma | vas=0.Vps 2&21111581 -115;\\,;
VgssF Forward Gate-Source Voltage -1 -1 -1 Ig=-1mA, Vpgs=0
. 2N5114 = =15 mA
vosion Drain-Source ON Voiiage -1.3 -0.8 -05 v vEs=0,1p =2NE116 = - 7 mA
ZNS116 = = 3 rnA
DS{on) Statte Drain-Source ON Resistance 75 100 150 Ves=0,lp= -1 mA
Srmall-Signal Drain-Source ON 75 100 150 Q B -
fds(on) | Resistance TJan TX only 75 100 175 Ves=0.1p=0,7=1kHz
] Commen-Source input 25 25 25 o _ -
Ciss Capacitance [Jan T only 25 25 27 VDs = -15V, Vg =017 1 MHz
Common-Source Reverse . 2NE114 =12 V
Cras Transfer Capacitance 7 7 7 pF | Vps=D0,Vas = g:g: :g - ;\\;
f =1 MHz P
Note 1. Pulse test; duration = 2 ms. 137
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2N5114.16, JAN JTX

- BINT=RSIL

Downloaded from Elcodis.com electronic components distributor

SWITCHING CHARACTERISTICS (25°C unless otherwise noted)
R . ' JANTX | JANTX | JANTX
PARAMETER 2N5114 | 2N5115 | 2NST16 | ong114 | 2NSS#5 | 2N5116 | UNIT
MAX MAX MAX MAX MAX MAX
id  Turn-ON Delay Time 6 10 12 8 10 25
tr  Rise Time 10 20 30 10 20 a5 ns
tofi Turn-OFF Delay Time 6 8 19 8 8 28
t  FallTime 15 30 50 {not JAN TX specified)
) INPUT
TEST CONDITIONS o ' e
2N5114 | 2N5115 | 2N5116 v o . '
Vop ~10V | <6V | -6V DI
Vag 20V 12V - av Vg [ON} - 19
AL 43040 | sloq 2K SAMPLING
Ag 1008 | 2208 | 3908 oy 1% to% = Scors
ID(ON] -15mA | - 7mA —3mA —=~l i’rsh?#;::f::s
YIN =12V | -7V | -8V ouTPLT INPUT BARAGITAREE 115 BE
Vp vs'TDg (ON) Vp ¥s Inss Vevsgrs
00 0o 0.0 - T
9.0 8.0 5.0 1 i
89 80 3.0 T 1
70 0 7a . T
;) 80 ¥ 6.0 I
50 54 14 5.0 i
0 L 40 L g 7
30 a0 -( a0
S AN £ 2 Vs n 2 < i ‘/ Vos = 2V
* T e * 20 (il ) o e
. - g /I . g
10 p— \ - 1.8 ‘/ el 1.0 f -
08 - T 08 ~ a8
o7 3L 44 o 2
08 n 06 I 05 £
05 . 05 a5 i -
10 1¢) ] 1 500 1,000 1 3 10 <ld 100 1,000 3,000 10,000 30,008 m‘nng‘;
roagon) {ohms) toss (MA) Ots vl
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-

&l

FEATURES

‘s High Gain at Low Current
+ Low Quiput Capacitance
* Good hgg Match

» Tight Vg, Tracking

+ Dielectrically Isolated Maiched Palrs for P

Difterentia! Ampliflers.

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

Emitter-Base Voltage. (Notas 1 and 2) .............. 7V
Collector-Collector Voltage .............cv0veea, 100V
Collector Current (Note 1} ......vvevvvinniiin.. 10 mA

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

Lead Temperature (Solderifng, 10 sec.) ........ +300°C
ONE SIDE 8CGTH SIDES
Power Dissipation ..... cevered 400 MW 750 mW

Derate above 25°C ...... 23 mW/ C 4.3 mW/°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5117-2N51 19

Dielectrically Isolated

Dual PNP Transistor

PIN
CONFIGURATION
TO-78
CHIP
_TOPOGRAPHY
o |
D350
W29 0029

o
2

| B B —pase pox 0030
. {045 * 0040
emiTTER—/ \L—couecmn TYP.Z PLACES
BASE 0035 003d
© "poas * 0gaa

T¥P. 2PLACES

ORDERING INFORMATION*

' f | ~— EMITTER DU<3
0210
0250

TYP 2 FLACES

TO-78 WAFER DICE
2N5117 2NBTITMW | 2N5117/D
2ZNS5118 | 2N5118/W | 2N5118/D
2NG119 | 2N5119/W | 2N5119/D

S

' “When ordering Wwateridice refer to Appendix B-23

205117 , :
PARAMETER ZNE115 2Ns1T9 UNIT TEST CONDITIONS
) MIN MAX MIN MAX . . .
100 300 50 lc=10uA, VCE=5.0V
hEE DC Current Gain 100 -~ 50 le =500 uA, VOE=5.0V
. [Ta=-55c | =20 0 Ic=10pA, VEE =50V
ICED Cotlector Cutoff Current 0.1 0.1 na IE=0,Vop=30V
v | Ta =150°C 0.1 0.1 Y o :
lERD Emitter. Cutotf Current 0.1, 01 | nA lg=0,Veg =50V
‘51— Collestor-Collector Leakage | 5@ 50 | pA Veo=100V ]
GBW - Current Gain Bandwith Product 100 100 MHz §  Ip=50D0pA V=10V
Cob Output Capacitance ) 0.8 0.8 . Jg=0,Vgg =50V
Cie - - Emitter Transition Capactitancs 1.0 1.0 pF I = D'V EB=00V
. Coron Collector-Collector Capacitance 0.8 0.8 . Voo =0
VCEQ(sust) Collector-Emitter Sustaining Voltage 45 - 48 \4 Ig=1.0mA, lg = 0
) L \ Ig=TBpA Ve =80V [F=1KHz Rg =10 K}
NF . MNarrow Band Noise Flgure 4.0 4.0 dB . BW = 200 Hz
BVcpo Gollector Base Breskdown Voltass 45 45 9 Ie=10 pA, lge=0
BVERD Emirter Base Breakdown Voltage 7.0 7.0 v Ig=10pA, Igc=0
MATCHING CHARACTERISTICS (25° C unless otherwise noted} . :
2N5117 2N5118 2N5119 S
PARAMETER - MIN [ MAX | VIN [ MAX | MIN | MAR umIT TEST CONDITIONS
heg DC Current Gain Ratio 0.9 1.0 I¢ =10 tA to 500 pA, Vo =5 Y
FE1/NFE2 [Note 3} 085 10 [08 | 10 lg=10pA, VoE=5.0 ¥
i Base-Emitter Voltage 3.0 m¥ | Ig =10 4A e 600 A, Vo =5V
VBEI-VBES Diféerential 5.0 50
1B1-18 Base Current Differential 10.0 18 40 | nA
. 1{ Base Valtage Differential L o o
- = =5, = - +
AlVBE, VBEE)/AT Changs with Temperature 3.0 5.0 10 |pavfc . Ig=10pA, VeE=5.0V Ta=-55"Cto+125°C
) Base-Current Differential a = _cco o
.Q“BT-IBZ%T Change with Temperature 0.3 0.5 1.0 | nAfC . TA 5’:'? Cto+125°C

1. Per transistar.

2. The ravarse base-to-emitier voltage must never excead 7.0 volts and the raverse buse-1a-smitter current must neves excesd 10 HA.
3. Lower of two hpg readings is deflned as h|:|51.

n
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2N5196-2N5199
Dual Monolithic
N-Channel JFET

ABSOLUTE MAXIMUM RATINGS |

Ta = 25°C unless otherwise noted) PIN _ CHIP
(Th=: ' _ CONFIGURATION TOPOGRAPHY
Gate-Source or Gate-Drain Voltage (Note 1) ...... -50V TO-18 6037
Gate Current (Note 1) .....ooviiaannt vees. B0 MA :

1 Storage Temperature Range .......... -65°C to +200°C -wsz- ;

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

Lead Temperature {Soldering, 10-sec.) ........ +300°C
o ONE SIDE BOTH SIDE
Power'Dissipation ........0ee0.. 220 mW ... 500 mW

Derate gbove 25°C . veo.. 2EMWPC,. 43 MWSC

ALL BOND PADS ARE 4 x 4 MIL.

ORDERING INFORMATION*

©TO-T1 WAFER DICE
2N5196 | - 2N5196/W | 2N5196/D

| 2N5197 | 2N5197/W | 2N5197/D
1. 2N5198 | 2N5198/W | 2NB198/D
_ 2NS5199 | 2N5199/W | 2N5189/D

*When ordering waferidice refer to Appendix 8-232.

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

Downloaded from Elcodis.com electronic components distributor '

PARAMETER | MIN MAX UNIT TEST CONDITIONS
s = —=—m -
I585R . Gate Reverse Current 1TA = T50°C -_55 :A Vag = —30 V. ovpg=0
BVGSss Gate-Source Breakdown Voltage. ) ~50 I ==1uA Vps=0
VGs{gff] Gate-Source Cutoff Voltage -0.7 -4 y Vpes =20V, Ip=1nA
vas Gate-Source Yoltage -0.2 -3.8
o -15 pA Vpg = 20V, Ip = 200 pA
Ig Gate Qperating Current [Tx=195°C 15 Y
Ipss Saturation Drain Current {Note 2 | o7 7 ma Vpg=20V,Ves=0
0 Common-Source Forward Transconductance 1000 4000 Vps =20V, Vgs=0
gfs Common-Source Forward Transconductance 700 1500 mh VoG =20V, 1D = 200 pA ) §=1kHz
dos Cammeon-Source Cutput Conductance &0 fmno vps =20V, Vge=0
tos Commen-Source Cutput Conductance . 4 Vpg =20V, Ip = 200 pA
Ciss Common-Source iﬁth Capacitance : ' ] ' & oF ’ =1 MHz
Cras GCommon-Source Reverse Transfer Capacitance 2
. . f =100 Hz,
NE Spot Noise Flgu.re . 0.5 dB Vpg=20V.Vgg=0 R = 10 M@
& Equivalent Imput Moise Voltage 20 .ﬁ".ﬁ_ f=1kHz
) A Hz
PARAMETER 2N5196 2n5197 2N5198 2N5199 unit | TEST ConDITIONS
ARA avaln ! - .
MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX
- . ‘ , - . — - e SV
g1 Igzl Differential Gate Current 1 g 5 5 na ;= 200 A 128°C
I Ipss2 | Saturation Drain Current Rati ' ' '
D851/ IDSs2: | Saturation Drain Current Ratie | nos | 1 |oes | 1 |oes | 1 |oss| VDg= 20 ¥, Vgs =0V
[Note 2) : ] .
Ofs 1/ 0fs2 Transconductance Ratio 097 ; ’ 0.97 1 1005 1 0.05 1 $=1%Hz
{(Note 2} 2 )
VYag1-Vasa Differential Gate-Source Voltage ] B 10 15 my
_ Vpg=20V,| Ta=26C
1 4 L
Gate-Source Differantial Voltage 5 ° . 20 0 o Ip=200uA | Tp=128°C
AVGES1-VEsol . - — - Ve 5
AT Change with Temperature 5 10 4 Ta =-85"C
(Note &) 0 0 Tp=25°C
19051 -90s2| Differential Qutput Conductance 1 1 1 1 1 prahs f=1kHz
MOTES: 1. Per transistor.
2. Pulse tast required, pulsewidth = 200 us, duty eyele < 3%.
3. Measured at endpoints Ta and Tg. '
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S| I 2N5397, 2N5398
S I]"—" N-Channel JFET

ﬂ@ﬂ

"FEATURES
* Gpg = 15 dB Minimum ( Common Gale) at450. MHz . :
s Low Noise ' _ ! PIN CHIP
¢ Low Capacitance ) CONFIGURATION TOPOGRAPHY

TOT2 5011

o130 NOTE SUBSTAATE IS GATE,
| [-1H ) ’

“0a% . ooz
' e x
ot00 | 1 D pozs * onaz
Y Q10

' ABSOLUTE MAXIMUM RATINGS
(Ta =25°C unle's_ls otherwise noted}

Drain-Gate Voitage ..... e e -25V

Drain-Source Voltage ............... ... e -25V \
Continuous Forward Gate Current ............. -10 mA o 0038, ooans
Storage Temperature Range .......... -65°C to +200°C e o
Operating Temperature Range ........ -55°C to +150°C

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

Power Dissipation ................. e ee.. 300 mW

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

ORDERING INFORMATION*

, TO-72 WAFER DICE
2N5397 2N5397/W | 2N5387/D
2N5398 2N5398/W | 2N5388/D

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

ELECTRICAL CHARACTERISTICS {25°C uriless otherwise noted):

.. 2N5307 ' 2NB398 | .
?AHAMETER MIN | MAX | MIN TWAX UNIT | TEST CONDITIONS
- - nA .
| Igssr | Gate Révérse Current |TA - +150°'C"_ . “g: _g: oA Vpg=-16V,Vpg=0 [—,———1 50°C .
BVggs | Gats-Source Breakdown Voliage 25 L -25 B Vpg=0Ilg=-1uA ‘
V5S{off) | Gate-Source Cutoff Voltage -1.0 -8.0 -1.0 -60 | Vpg=10V,Ip=1nA
ipgs Saturation Drain Current (Nota 1) 10 30 5 40 mA | Vpg=iBV,Vpg=D
VGSiH Gate-Source Forward Voltage | 1 ] 1 v Vps= 0.1 =TmA
Common-Source Forward 6000 1 1.0,000 Vpg =10V, Ip=10mA
Sfs Transconductance (Note 1) . 1bo00 110000 uriho Vp§=10V Vg =0 f;-1 kHz
Common-Source Qutput 200 ) | Vpg=10V,Ip=10mA
Soss Conductance . 1 400 - Vpg=10V, Vge=0
Cres ! Comr‘qon-Source Reverse Transfer i 1.2 | Vps =10V, g = 10 mA .
Capacitance 13 pE Vpg=10V,Vgg=0 f=1MHz
Ci Common-Source Input Capacitance &0 Vpg=19V, Ip=19mA
5% p _p B.& VDS= 10 V,VGS=0
. Cammen-Source {nput 2000 ] | Vpg=10V,Ip=10mA
Jiss Conductance ' I L [ VDG=10V,VG5=0
Common-Source Output 400 . Vpg =10V, Ip=10 mA
Soss. Canductance —g0p | HMN° Vpg =10V Vgg=0
. Comman-Source Forward 5500 | 2000. : Vpg =10V, Ip=10mA f =450 MHz
gts Transconductance {Note 1) 5000 10,0000 | . ] wvpg=10V,Vgs=0
Commeon-Source Power Gain .
Gps {neutralized) 15 ;
- - - dB Vpe =10V, Ip=10mA
NF C_cammon-Sourcle, Spoet Noise aE
Figure (nautralized)
‘Note 1:  Pulse test duration = 2ms

‘ 1-41
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2N5432-2N5434
N-Channel JFET

Bl

.FEATURES ' ' ) . PIN CHIP

¢ Low Fds{on) | CONFIGURATION TOPOGRAPHY
» Excellent Switching TO-52 5018
¢ Low Cutoff Current 0
: _ ooz * Sazs
1 ABSOLUTE MAXIMUM RATINGS _ ' r

{Ta = 25°C unless otherwise noted)
Gate-Source Voltage ..............cceveivnnnns.. =25V -
Gate-Drain Voltage ...oveeneroerrnnnnns, e, -28Y - el nore ‘
Gate Current ...,.. e R 100mA . " SUSSTRATE (s GRe
Drain Current ... iiveieeeeenenvennan oy, 400 MA
Storage Temperature Range .......... -65°G to +200°C ' '
Operating Temperature Range ........ . =05°C to +150°C se 5 T
Lead Temperature (Soldering, 10 sec.) ........ +300°C © T  oom ™ e
Power Dissipation .......v.vveeeinrvnrsionas. 300 mW ' '

Derate above 25°C . ... .......vvus.. 2.3 mW/reC

ORDERING INFORMATION*

TO-52 WAFER DICE

2M5432 | ZN543Z/W [ 2ZN5432/D
2N5433 | 2N5433/W | IN5433/D
2NG4A34 | 2NGA34/W | 2NB434/D

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

2N5432 ) 2N5433 2N5434
PARAMETER — — TEST CONDITIONS
MIN MAX | MIN MAX | MIN MAX UNIT ' ¥
: . ~200 -200 -200 pA _ -
|G_S$H. . Gate Reverse Currenf: [Ta = 150°C 500 200 200, vy VEg=-15V,Vps=0
BVaes Gate Source Breakdown Voltage =25, =25 -25 v la=-1uA, VDs=0
. j 200 200 200 pA | :
I . . =5V, Vgg=~
D{gtf} Drain Cutoff Current [TasTegc] 200 T 200 vy Vps=3¥, Vgg=-~10V
VGS(off) | Gare-Source Cutoff Vaitage -4 ~10 -3 -9 -1 -4 v Vps=5VY, In=3nA
L | Saturation Drain Current ’ ; L _
IDss {(Note 1) - 150 | . 100 | | %0 |. mA | Vpg=15V,Vgs=0
rDS{on) Sratie Drain-Savree ON Resistance - 2 5 7 10 ohm | - -
VSion) Drain-Sourge ON Voltage : 50. 70 100 m' vas=0,lp=10mA
rds{on) Orain-Source ON Resistance 5 i 7 10 | ohm | Vgg=0,lp=0 "] F=1kHz
Cisg Common-Sauree Inpirt Capacitance : - 30 30 30 T
' . = =10 =1MH
Crec Comrrjcm Source Reverse Transfer 15 15 15| PF Vps=0,VGgs v f 2
Capacitanae ) :
td Turn-ON Delay Time ] 4 4 f 4 Vpo=15V,
tr Rise Tirne : 1 1 1 ne Vespon) = 0,
toff Turn-0FF Delay Time . ) [ 8 5 . VGS(off) = =12V, i
H Fall Time 30| 30 30 IDign =10 mA
NOTE: 1. Pulse t'é's-t"t:e-quira'c_l},pulsewidth 300 ,r.ts-,..t.;i.ut\_.r cyele < 3%. .
VDD
. VDO-Vosion
IpoN)
D
VIN B veur INPUT PUILSE SAMPLING SCOPE 1460 12NG43I)
. RISE TIME 0.25 ns RISE TIME 0.4 ns AL 1430 |2N5433}
Rg FALL TIME 0,75 INEUT RESISTANCE 10 M 1400 {2NS434)
502 PULSEWIDTH 200 ns  INPUT GAPACITANCE 1.6 pF

. PULSE RATE 550 pp:

1-42
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FEATURES

Low Otiset Voltage .
Low Drift

Low Capacitance _

Low Qutput Conductance

GENERAL DESCRIPTION

Matched FET pairs for differential amplifiers. This family
of general purposs FETs is characterized for low and
medium  frequency differential amplifier applications
requiring low drift and 10w offset voltage.

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

‘Gate-Source or Gate Drain

Voltage (Note 1)
Gate Current (Note 1) ...... b e .. 50 mA
Storage Temperature Range .......... -85°C to +200°C
Operating Temperature Range -55°C to +150°C

Lead Temperature (Saldering, 10 sec.) ........ +300°C
: ‘ OME SIDE BOTH SIDES
Power Dissipation ............ 250 mw 500 mw

Derate above.25°C......, 2.9 MW/°C .. 43 mW/°C

ELECTRICAL CHARACTERISTICS {Ta = 25°C unless o

2N5452-2N5454

- Dual Monolithic

- N-Channel JFET

. PIN CHIP
CONFIGURATION TOPOG RA_PHY
TO-T1 6037 .
- ——- 023 —— -—-1_ _
= Da‘h B Oy 5 G1

ALL BOND PADS ARE 42 4 MIL,

ORDERING INFORMATION*

‘TO-71 WAFER DICE

2N5452 | 2NS5452/W | 2NB4B2/D
2N5453 | 2N5453/W | 2NB4B3/D
2N5454 | 2NS454/W | 2NS454/D

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

therwise noted)

o 2N5452 2M5453 .. 2nB4B4 . .
PAFFAMETER 3 f,r WIN | MAX | MIN | MAX | MIN | MAX UNITS TEST CONDITIONS
' ; L -100 =100 4, ~100 pA - b e
lgssr Gate Reverse (.‘.urr.emtrh-‘ol = TE0°C] 500+ T T 700 T veg = -30 vV, ¥ps=0
Gate-Source Breakdown L ’
BV@ass Voltage -50 ~50 -B0 Vpg =0, Ig . .-1 HA .
VGSiof} Gate-Source Cutaff WVoltage =1 =45 =1 -4.5 -1 -4.5 W Vps=20V,Ip=1nA
VS Gate-Source Voltage - 0.2 42 | =02 4721 07| 42 VDs= 20V, Ip = GO 1A
VGSi) | Gate-Source Forward Voltage : B 2 - 2 1 ¥ps=0,1G=1mA
IDss Saturatioh Drain Current 0.5 2.0 0.5 50 0 | 50 ma vps =20V, Vas=0
Camman-Source Forward 1000 | 3000 [ 1000 | 3000 - 1000 | 3000 f=1kHz
g Transcondurtance 1000 1000 1000 Vpg=20V,Vag=0 =100 MHz
umha
Common-Source Gutput 3.0 3.0 3.0 o . §=1kHz
o3 _ Conductance 1.0 1.0 1.0 Vg =20V, 15 = 200 uA
Cies [ .g:;;;ﬂi:urce 1nput Y oan 40 | 1 ap
> Comman-Source Reverss -.-1.2” — -1-..2.. - 12 | o vDs=20V,Vgst0 - |
i _rss Transfer Capacitance N Sl e
Cigo Drain-Gate Capacitance 1:8: ‘15 1.5, Voe=10V¥,15=0 _
- Equivalent Short Cirguit [ . nv . _ _ _
€n . Input MNoise Voltags 29 ) 20 0 Hz | VDg=20V,Vgs=0 f= 7 kHe
Common-3ource 3pot . Vpg=20V, V=0
NF 3 . & . = H
. _Noise Figurs | . 0.5 0.8 0-5 dB Re =10 MEL £ =100 Rz
Ingsy/1nséy . Drain Saturation Cyrrent Ratip Q.95 1.0 | 085 10 | 088 1.0 Vog=20V, Vgs=0
Diffarential Gate-Source K ’ y
IVEs1-Vaszl Voliags 5.0 | 10.0 180 | my
AVEs1-YoSzl gff‘%fe??.?f c*::ggewrm D4 0.8 20 T = 25°C 10 55°C
| o= ! | 1. .3, =, g = | T=25"Cw+125°C .
Temperature _ 0.5 ) 10 2.8 vps _20 v, 1p = 200 xA 5Lt 7
0fs1/0152 Transconductance Ratio 087 | 1.0 | 097 1.0 | 085 1.0
Differenticl Qutput . . - -
|90s1-g052!, Conductance 0.25 .28 0.25 | umbos £=1kHz
NOTE: 1. Per transistor,
1-43
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-

I]’

i

ABSOLUTE MAXIMUM RATINGS

{Ta = 25°C unless otherwise noted)
Drain-Gate Voltage
Drain~-Source Voltage
Storage Temperature Range ..........
Operating Temperature Range ........
Lead Temperature (Soldering, 10 sec.)
- Power Dissipation .......cciciiiieiiiinnn,
Derate above 25°C

Continuous Forward Gate Current .............
-£5°C to +200°C
-55°C to +150°C
+300°C
300 mw

10 mA

17 mw/°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5457-2N5459
N-Channel JFET

CONFIGURATION
TO-82

D s G

CHIP TOPOGRAPHY
: 5010°
Dz

0046
* 0050

o1

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

ORDERING INFORMATION*

SUBSTRATE
15 GATE

TO-82

WAFER

DICE

2N&4S7

2ZN5457/W

2N5457/D

2NE458

2N5458/W

2N5458/0

2N5459

2N5455/W

2NB5458I0

*When érdering wafer/dice refer fo Apb_endix B-:2,3,.

PARAMETER MIN TYP MAX | UNITS | TEST CONDITIONS
BVigs | Gate-Source Breakdown Voltage i -25 -50 \4 I = -10uA, Vpg =0
' ) o -1.0 N " Wpg=-15V,Vps=4
igss Gate.Heuer;e-Currem 05 550 nA “Vas= <15V, Vns =0, Ta = 100°C
2N5457 | ~0.5 -8.0 . o
V@s{off) | Gate-Sodrce Cutoff Voltage 2N5458 | =140 ~7.0 v Vps =13V, Ip =10 nA
' : IN5459 | -2:0 -8.0 _ _
2N5457 2.5 Vps=15VY,1p =100 uA
vVGs Gate-Source Voltage 2N5458 3.5 Y Vpg=16V,1p=200uA
2ZN5459 45, vpg =15V, Ip =400 uA
Zera-Gats-Voltage brain 25457 LEY 30 | 50 . ) ‘
- Ipss Current 2N5458 2.0 6.0 9.0 mA Vpg =16V, Vgs=0
2N5458 | 4.0 9.0 16 . .
-1 2N5457 | 1000 | 3000 | 5000 | :
[vfs] Forward Transfer Ad mf;tance 2MN5458 | 1500 | 4000 | 5500 umhao VDg=15V,Vgg = 0,f=1kHz
i : B 2NB462 | 2000 | 4500 | 6000 o :
lvos] Output Admittance 10 50 umho Vps=15V, VG_S =0, f =1 kHz
Cigg Input Capacitance . 45 | 7.0 pF Vpg=1bV,VGe=0,1=1MHz :
Cres Reverse Transfer Capacitance 15 " 3.0 pF Vhs= 15 \!, Vg =0,f=1MHz
NF Naise Figure . 3.0 'dB ;&sﬂj 1:;;' z%"i':l':‘ Rg =1 MHz
Putse test required. PW < 630 ms, duty cycle < 10% S
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2N5460 2N5465
P-Channel JFET

b
PIN
CONFIGURATION
TQ-92
ABSOLUTE MAXIMUM RATINGS
{Ta =258°C unless otherwise noted) . .
Drain-Gate or Source-Gate Voltage .
PNS460 - 2N5462 ......... e 40V I -
NGBS - BNBABE ... ivir et i iiaiin i ey 6OV s 0 g
Gate Current ... ...l b b e nana e a ey 10 mA CHIP
Storage Temperature Range «..oooviiiiin i iin i -85°C to +200°C . .
QOperating Temperature Range . .......oooieiiannnnn -55°C to +150°C T?ozoggAPHY
Lead Temperature (Soldering, 10s8C.) ... i, +300°C - ﬂ o025 X (0075 6503
‘Power Dissipation ............. e S 210 mwW . _
Derate above 25°C .......... et rreiieraraens 2.8 MW/ C T
| =
. . . 0140 | KOYE: SUBSTRATE
" 0an 15 GATE.
ORDERING INFORMATION*
TO-92 ‘WAFER DICE
ZNS460 | 2N5460/W | 2N5460/D
2NB461 | 2ZNBAB1/W | 2NB4A61/D
2N5462 | 2NB462/W | 2N5462/D
2N5463 | 2NBA63/W | 2N54B3/D
2N5464 | 2NH4GA/W | 2NB464/D |
2ZNG465 | 2NG465/W | 2N6465/D

' ' o *When ordering wafer/di ix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) o 0o 0 waterdios refer to Appendix .25

PARAMETER ) MIN | TYP | MAX | uniTs | . N TEST CONDITIONS
20E480, 2ZNBABT, ZN54B2 40 i L s L
o : . : : . = v 15 = 10 uAdc, Vpg =0
VeSS Gate-Source Breakdown'Voltag 1y e es, ZNB464, ZN5A65 | 60 , Y. G = 15RAJe VDS
_ |2nE4BD, 215463 | 075 | 80
VGgiotf Gate-3ource Cutoif Voltage 2NEABT, INE4BS 1.0 - R Vg =15 Vde, ip = 1.0 gAde
R . ) . (| 2NBE462, 2MB4BE . 1B [ ... | &80 .
, [2NB460, ZN5461, 2NB46Z | . | | 50 Vps=0 | Vgg=20V
1 Gate Revarse Current 3N5463, 2NG464, ZNGAGE [ 50 | "™ Vs T30V
GEsR T 2NB4G0, ONB4ET, aNsdee. | . . | 10 | . ] VEs - 20V
A= 100" 2NBAG3, INB464, INBAGS | 10 EA Vgs = 307
2NE460, 2N5463 =10 -5.0
iDss Zerg-Gate Voltage Drain Current | 2M5461, 2NE4E4 -2.0 ~8.0 mA
: 2M5462, 2NE455 -4.0 ) -16 | F Vpg =415V | Veg=0
: : 2N5460, 2NES48% 05 | 4D i p = 0.1 mA .
Vs, "|  Gate-Source Voltage 2N5461, 2NG464 0.8 4.5 v ’ _Ip=-0.2mA 1
: - 2NB462, INEAE5 | 1.5 6.0 Ip = ~0.4 mA
C . . 2M5460, 2NS463 1000 4000
¢ L Forward Transadmittance INEAGT, 2N5464 1500 5000 | mpmhbo ,
. 2N5452, IN54E5 2000 5000 VDs ==T8Y | f = 1.0 kHz
95 Qutput Admittance . . 75 umho | Vg =0V
Ciss Input Capacitance ] . 5,0 7 pF
Crss Reverse Transfer Capacitance . 1.0 2.0 pF ) )
NF Commeon-Source Nolse Figure 1.0 2.5 dB £ =100 Hz
- : I ——r — o BW = 1.0 Hz :
- guivalgnt Shoft-Circuit Input ’ n =
1 Rg = 1.0Ma 1
€0 Moise Voltage _ '_60 ) 15 VHz | G
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FEATURES

* Up io 400 MHz Operation
* Economy Packaging
® Cus<1.0pF

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

Drain-Gate Voltage ............ e

Source Gate Voltage .. ..civ oo iivi v raneas 25V
Drain Current .,........... et iee e 30 mA
Forward Gate Curmrent .oe.viveniiiiieeinennnn,s 10 mA

-85°C to +200°C

-55°C to +150°C

Storage Temperature Range ..........
Qperating Temperature Rarige

Lead Temperature (Soldering, 10sec.) ........ +300°C
Power Dissipation , 7. ..ol 310 mwW
Derate above 25°C ................. 2.8 mw/°C

2N5484-2N5486
N-Channel JFET

PIN
CONFIGURATION
TO-92

CHIP
TOPOGRAPHY

- 5000
ao:s” i
wB L

T[T | 203

— i3
: r y
L | AT C T
m —_—
: -3 fsn- r .
|

Lrlelitd
Q066

s
an

NOTE SuBsIvaTE
B I8 BATE

ORDERING INFORMATION*

TC-92 WAFER DICE

2N5484 | 2N5484/W | 2N5484/D
2N5485 | 2N54B5/W | 2N5485/D
2N6486 | 2N5486/W | 2N5486/D

When ordering waferidice refer 1o Appendix B-23.

ELECTRICAL CHARACTEHlST|CS (25°C unless otherwise noted)

- 254847 | 2NS485 " INS486 I " -
PARAMETER WIN T max [Twn WEY T WIN T MAR UNITS. TEST CONDITIONS
10 -1.0 10 - B
IGSSA Gate Reverse CurrentlTA —300°C T I T T nA Ygg= =20V, vpg=0
B8Y(3ss | Gate-Source Bredkdown Valtags | -25 S| -28 ) =25 | v Ig="-1uA, Vpg =0
VGSioff) | Gate-Soures Cutaff Voltage -0.2 =30 | -05 [ -40°| <20 | -B80° ‘Vpge 16V, Ip=10nA
D88 Saturation Drain Current 1.0 S0 &0 0 T80 [T ~md ] Vpg =18V Vag=Tr{Note 1)
o .?f;:::g:i‘::;fc:c"“”'d 3000°| 6000 | 3500 | 7000 | 4000 | 8000 | o
Commen-Sourge Qutput 50 1 e . 75 f=1kHz
fos Conductance ] : .
Re vl Cammon.Source Forward' " 2809 ) . l f =100 WMkz
W) | Tremsconductance 3300 3500 mihos 7= 400 MMz
Rét ‘| Common-Saurce Qutput 75 ] ) “ f= 100 MMz
tos! | conductance 100 100 : ¥pg=15V,Ves=0 _f =400 MHz !
Re Commen-Source Input 100 f =100 MH2
tvis! | Comductance - 1000 1000 {= 400 MH2
Cisg g::;;f:;;f:"’“ bt 5.0 5.0 5O
. Common-Source Reversa 1 ' . _
Crss Transfer Capacitance 10 | . 1.0 1.0 PR . f=1MWHz
LCammon-Saurce Output !
Cass Capacltance | 20 2.0 20
. REE 25 75 Vpg =16V, vgg = 0, Ag = 1 M t= 1 kHz
| Mai i . ’ 3.0 Vps=15V,.Ip=1ma RAg=1k0 [
NF Noise Figurg . —T 0 VDSME\'r 1D=4m,¢\ HG i F='100 MHz
0 T 1 a0 | . ak] . Jp=4mA R 1. T 00 MHz
16 25 Vpg=lEV.Ip=1ma f= 100 MHz
Gps Commen-Source Power Gain 18 0 18 30 Vnao 15V Ip =4 ma - -
. - @ | 20 | 10 ] 20 ps 2 f = 400 MHz
NOTE: Pulse test required. Pulse width = 300us, duty cycle < 3%.
. ) 1-46
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N .. [Aii = | 2N5515-2N5524
U[NIHE"L‘@[HL Monolithic Dual
N-Channel

JFET

FEATURES
» Tight Temperature Trackmg ' " . PIN.
o Tight Matching - - ' " _ CONFIGURATION
e High Common Mode Rejection TO-71
* Low Nouse
ABSOLUTE MAXIMUM RATINGS
ATa = 25°C unless otherwise specified)
Giate-Source or Gate-Drain Voltage .........::.... -40V : ol o
Gate Current INGTE 1) ..vuvevrrevnnrrnnaeenni.. 50 MA. s ", S
Storage Temperature Range .......... -65°G to +200°C
Operating Temperature Range ........ -55°C to +150°C
Lead Temperature {Soldering, 10 sec.} ......... TSDOPC CHIP
. ONE SIDE BOTH SIDES :
Power Dissipation .......... 250 mwW .., 500 mw TOPOGRAPHY
Derate above 25°C .... 3.8 mW/°C .., 7.7 mW/°C 12NE515-19] (2N5520-24!
A 6037 _ 6019

o -om 0230 ._1 \t* 03 —-|
Gz \ 0035 0080
5 . ) nT F &= i St 0025 " 0070
1 M 2 \'.: TVP. 2 PLAGES
K

Loy

| e—1| .0037 003y

a iE [
I, “, b =W.J + ' TYP,2PLACES

y = ™ o, 0036 003

5 . 0026 " 0025
' TYP: 2 PLACES

By

ALL BOND PADS ARE 4 x 4 MIL,

ORDERING INFORMATION*

TQ-72 WAFER DICE

_ 2N5515 | 2NEB15/W | 2NS515/D
"2N5516 | 2N5516/W | 2N5516/D -
2N5517 | 2N5517/W | 2NSs17/D
2N5518 | 2N551B/W | 2N5518/D
2N5519 | 2N5S519/W | 2N551%10
2N5520 '
2N5521
2N5522
2N5523
2N5524

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

¥  NOTE: Per transistor.
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2NS515 thru 2NS524 | EINTERSIL

ELECTRICAL CHARACT’EF&IS‘TICS (25°C unless otherwise noted]

'

'PARAMETER e MIN | MAX | UNITS | TEST CONDITIONS
' ~250 nA, :
1 =-30V,Vpg=0
. l@ssr Gate Reverse Current [T = T80°C 350 Y VGEs . vVns
BVgzss Gate-Source Breakdown Voltage -40 y lg=~1pA, Vpg=0
Vp Gate-Source Pinch-Off Voltage -0.7 ~4 VDS=20VY,D=T0A
IDss Drain Current at Zero Gate Voltage (Note 1) 05 75 | mA o
] s Common-Source Forward Transcondugtance 1000 | 4000 . -
_ {Note 1) | pmhe S f=1kHz
Joss Common-Source Jutput Conductance 10 Vpg = 2{ V, Veg=0
c Cornmon-Source Reverse Transfer 5
rss Capacitance . ' pF . =1 MHz
Ciss Common-Source [nput Capacitance ) 25 '
2ZN5515-19 30
- f=10Hz
_ Eanivalent Inout Noise Voltage |2N2920-24 5 |nV/A/Hz : _ :
en ‘| Fauivalent Input Rots 9 I2NB515.24 - w ], . [FETxAz
| Gate Current -0 [ eA | |
ate Current - - —
G - - [Ta = 125°C —100 nA VDG =20 V, Ip = 200 A
VGs Gate Saurce Voltage : -02] 38| V . _
os Commaon-Source Fnrward Transconductance 500 | 1000 | wmbo , ) f=1KkHz |
{Note 1) ) 1 )
9oss CammonSource Output Conductance 1 . },;nqho
MATCHING CHARACTERISTICS (25°C uniess otherwise noted) &
2N5515,20 - | 2N5516.21 2N5517,22 2N5518,23 2N5519,24 .
FARAMETER TWIN | MAX [WIN | MAX | MIN | MAX | MIN | MAX [MIN | Max | 0T TEST CONDITIONS
Insgy Drain Current Ratio at 0.85 1. | 098 1 0.85 1 095 1 0.90 1 Wpg=20V,Vgs=0
‘Ipss2 Zero Gate Valtage-(Note 1} fo
gt -1gal Diffefential Gate Current .IO ' 10 10 0 . 10 nA | Vpg =20V, Ip = 200 4A
- . £H125°¢) - :
0fs1 Transconductance Ratio 0.97 1 0.97 1 0.85 1 0.95 1 0.80 1 Vpg =20V, In = 200 uA
9fs2 - {Note 1) i .| f=1KHz
Diffarential Gate-Source = -
[VGs1 ~Vaszl Valtags _ N 5 5 10 15 15 my | Vpg =20V, Ip=200uA
Gate-Source Voltage Differ- .
"“—-'VGSL_F YGSA | antiel Drife{Ta = 55°C 10 - 5 10 20 ap | 8 | avic| vpg=20V,ip=200uA°
+125°C) : -
Common. Made Rejeetian T, 1 . _ _
CMRR Ratio (Nate 2}, - 100 | 100 | 20 48 [Vpp=10to 20V, Ip=200uA
NOTES:

1. Pulse duration of 28 ms used during test,
2. CMRR = 20 Log1gAVpp/a1Vgst - Vesz!, (avpp = 10V)
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'2N5638-2N5640
- N-Channel JFET

FEATURES PIN CHIP
! CONFIGURATION TOPOGRAPHY
o Economy Packaging
. . TO- 1
s Fast Switching 0-92 500 |
 Low Drain-Source ‘ON’ Resistance D16 FULL RADIVS poss v :
- 0175, (DAAIN) '\___T W”_-F;[_ SUBSTRATE 15 GATE
N I
- ABSOLUTE MAXIMUM RATINGS o ous
(Ta = 25°C unless otherwise specified) _ | l
Drain-SourceVoltage .................... Vel 30v . oos . 0036
Drain-Gate VORAgE ....ooveivieieinnannnns eees- 30DV 0 s & " ] et
Source-Gate Voltage . ......... ... ... .. ... 30V ]
Forward Gate Current ... ......... e iaaaas 10 mA ’
- Storage Temperature Range .......... -85°C to +200°C i _
Operating Temperature Range . ....... «55°C to +150°C ORDERING INFORMATION*
Lead Temperature {Scldering, 10 sec.} ........ +300°C .
Power DISSIPATION «..\..vueeneeieinseave,.. 310 MW T0-92 | WAFER DICE
Derate above 25°C ... ..vvviiiimen e 2.3 mw/e Qo 2N5638 2N5638/W 2N5638/D
) 2N5B38 | 2N5B39/W | 2N5638/D
2N5640 | 2N5640/W | 2N5B40/D
. *When.ordering waferidice refer to Appendix B-23,
ELECTRICAL CHARACTERISTICS (25°C un/ess otherwise noted) o '
2N5538 2N5630 2N5840.
PARAMETER TR BETye v e e e RVALG . TEST CONDITIONS .
BVgss Gate Reverse Breakdown Woltage =30 =30 | =30 ] v g # ~10pA, Vps=0
1| 10 0 R
lG5sR Gate Reverse Current [~ o0c = .g 0 =0 ;A Vgg= -15Y,Vpg=0
. ] ] 10 10 1.0 | nA | Vpg=15V,Vgs = -12 V (2NG628]
IDiotf) | Drain Cutoff Current rr— == 0 T.0 10 | aA | Vas= <8 V {2NS639), Vag = -6 V (2NGE4D)
Ipss Saturation Drain Current 50 25 5.0 mA Wpg =20V, Vgs = 0 (Note 1)
v T i — | Vg5=0,1p - 12 ma (25638,
OSlon) | Drain-Source ON Voltage 0.5 0% Q8.5 v Ip = 6 mA [ZN5639), 10 = 3 mA (2NEE40}
DSion) Static Draif-Source ON Resistance 30 60 100 0 Ip=1mA, Vgs=0
Tds(on] Drain-5ource ON Resistance 30 €0 100 e Ves=0lp=0 t=1kHz
Co | CommorEuE 0 10 " -
c Coammon-Source Reverse Transfar A0 40 40 PF VG =-12V.Vpg=0 B z
£ ' e E .
Capacitance
tdian) Turn-On Delay Time 40 5.0 8.0 | Vpp =10V 10{gn) = 12 mA {2NEE38]
1) Rise Time | 50 B0 10 . V@Estan) =0 IDign} = & mA (2NEE39}
1d Turn-QOFF Delay Time 5.0 10 15 " | Vgsinifi = =10V ipfon) = 3 mA (2NEBA0)
[ Fall Time 10 28 30 RG =505
NOTE: 1. Pulse test; PW < 300us, duty cycle < 3.0%.
v Voo
AL = ]r;n rSfori +50) =10VOC  O14F
INPLT 1 TO 50 DHM SCOPE B
ISCOPE A} 10% VEsion! L
0% ¥ - - VGsiom ) 0001 4F
~ Yo  |cEMERATOR| r=—ym = '
~ ety ’J_I‘__i '
ouTRUT . )
(SCOPE B) 10%
O TO 50 OHM SCOPE A
w0 = SCOPE
" TEKTROMIX 5674
OR EAUIWALENT
1-49
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2N5902-2N5909
‘Monolithic Dual

N-Channel JFET

. PIN CHIP
CONFIGURATION TGPOGRAPHY
FEATURES TO-99
¢ Tight Tracking ) 6015
* Good Matching - s SOLATED FROM
: . . [~ o3 ™| SUBSTRATE
. FULL R
1 | | | i f
ABSOLUTE MAXIMUM RATINGS "G
(Ta = 25°C unless otherwise specified) _L_@ ""gfz"" 1 0185
‘Gate-Drain or Gate-Source ne £ B
‘ Voltage (NOte 1) . .uvvvriiiinininnniiniannn.. -40V Tye __"EEL ‘
Gate Current (Note 1} ... ool L. 10 mA . * }
Storage Temperature Range ........ .. -B5°C to +200°C e Sl P2
Operating Temperature Range ........ -55°C to +150°C & b B
Lead Temperature (Soldering, 10 see.) ........ +300°C
o * ONESIDE BOTH SIDES ' *
Power Dissipation ........ “eee 367 MW 500 mW : ORDERING INFORMATION .
Derate ghove 25°C ....... 3 mW/°C 4 mwsrec TO-89 | WAFER | DICE TO-99 | WAFER | DICE
' : ' o 2N5902] 2N5302/W| 2N5802/D | [ 2N5906| 2N5906: W] 2N5906/0
2N55031 2N5903/wW| 2M5903/D ] |2NS%07| 2NS907/W 2N5807/D
2N5904) 2N5904/'W) 2N5904/D| {2NS308; 2N5908/W| 2N5908/D
2N5805| 2NSB05/W| 2NSB05/D| | 2NS908| 2NS05/W| 2N590Y/ D
"When ordering wafer/dice refer to Appandix 8-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) : '
i 2N5902.5 2N5206-9
PARAMETER MIn MAX | MIN MAX_ UNIT TEST CONDITIONS
. . -5 -2 pA
1 (S =
GS5F Gate Reverse Current [Ta=125% —T o A VG_S = ~20V,Vpg =0
Bvass | Gate-Source Breakdown. Valtage . ~40 Toan | ) lg=-1pA, Vpg=0
VGsioff) | Gate-Source CLtaff Vaoltans. 0.6 [--45 | -0.68 | -4.5 W Vpg=10V,Ip=1nA
VGs Gate Source Voltage -4 ~4
. -3 -1 pA B B
g Gate Opergtmg Current [Ta=712C = 1 Y Vpe =10V, Ip =30 pA
IDgs Saturation Drain Current ’ 30 800 { 30 | s00 | mA | 0 T o
Common-Sourte Forward i ]
Sts Transconductance 70 | 250 7o 250 i . S PR
9os Commuon-Source Qutput Conductanee 5 I Vpg =10V, Vg =0 =1 kHz
Cies Common-Source Input Capacitance. 3 3 o s =1 MH
¢ Comman-Source Reverse T ransfer 15 15 P B z
Fas Capacitance - :
' : F
o5 Comman-Source Farward 50 150 50 150
; Transconductance wmh Vas = 10V, In = 30 g A
dos Comman-Source QuUtput Conductance 1 1 | pmte DG = PR E S f=1kH
= Egquivalent Short Cirauit Input a2 0.1 uV o *
n ise Vol ; : N :
Moaise Voltags . ‘ Hz | Vog =10V, vgs=0 f.= —
NF Spot Noise Figure 3 1 dB _ AG = 10 M@
2N5902-8 2N5903-7 .2M5904-8 2N5805.8
PARAMETER MIN MAX | MIN_ MAX | MIN_ max [MIN_ max | UN'T|  TEST CONDITIONS
Vo =10V,
) : 2.0 2.0 2.0 20 S 2NB902.5
lig1-1ga] Differential Gate Current =5 53 os 02 1 "] ID=30uA RS
Ta=125°C
._IDss1 ) . , - ; .
—Isa Saturation Drain Current Ratio 0.88 1 0.95 1 0,95 1 0.85 1 Vpg=10V, Vgg=0
%:_:%. Transconductarice Ratio koe7r 1 087 1 Joes 1 laes 1 f=1kHz
IVGs1-Viggsl | Differential Gate-Source Voltage [3 5 10 15 my . '
. . - 7 Vpg=10V,|Ta=25C
Gate-SBource Voltage Differential 5 10 20 40 = _ o
M}%M Drift {Measured at end points ,'.tW°C ip=30uA ;i; 1_22 (c::
_ Taand Tg) 5 10 20 40 Tg = 25°C
[80s1-9u52! Differential Quiput Conductance 0.2 0.2 02 0.2 #mho f=1kHz
MOTE 1: Per transistor,
. 1-50
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v = | 2N59,1_‘|' 2N591_%2'
BINMERSIL ~ *irsediiTsei2
. | - Monolithic Dual
rEATURES | N-Channel JFET

¢ Tight Tracking
* Low Insertion Loss

* Good Matching ‘ PIN . CHIP
' ' CONFIGURATION TOPOGRAPHY
TO-89 TO-71 C am 5022
. —m e u2e ., 0037 0037
ABSOLUTE MAXIMUM RATINGS 5, W 2eacts
{Ta = 25°C unless otherwise noted) 27 |, ovar, o037
Gate-Drain or Gate Source Voitage .............. 25V ’ .iw:z:f:::_esu
Gate CUITEM . vrvrrvrn s een e iaeenerennannetn 50 mA - So-sy goxr 00w
Storage Temperature Range .......... -65°C 10 +200°C o Peates:
Operating Temperature Range ........ -55°C 1o +150°C
Lead Temperature (Soidering, 10 sec.) ........ +300°C
TOT1 " To.99 oo Py %
OME SIDE BOTH SIBES  ONE SIDE BOTH SIDES a, By
Power Dissipation 300 mW 500 mw 300 mW 500 mW : o
Derate above 25°C mWirG mWrG  mWAG mwihC _ ORDERING INFORMATION*
T0:1 TO-89 WAFER RICE
TS 2N5911 C 2NSFIUW 2N5911/D
IT5912 2N5912 ZNSIZIW | 2N5912/D |

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

" PARAMETER o | MIN MAX | UNIT TEST CONDPITIONS
| e Curren : 10 PR 1 vgs=-15V, Vpg=0
lgssR Gate_ Reversg . u:rrent [ Ta=150C . 750 PYY GS=-— , VD=
BVass | Gate Reverse Breakdown Voltage, -25 Ig=-1uA Vpg=0
VGs(off) | Gate-Source Cutoff Voltage -1 ~5 V| Vps=10V,Ip=1nA
Vas Gate-Source Voltage -0.3 —4
T ) ' ~100 pA Vg =10V, Ip=5mA
I'e] Gate Opérating Current | T2 = 125°C 60 o
Saturation Drain Current (Pulsewidth 300 us, ; . T n
. Inss duty oycle < 3%) o e 7. _ 40 . mA Vps=E10V,Vgg=0V
afs Comman-Saurce Forward Transconductance 5000 | 10,000 f=1kHz
gfs | Commen-Source Forward Transconductance 5000 | 10000 | . : =100 MHz
dos Common-Seurce Qutput Conductance 1 . 100 M ' f=17 kHz
dass Common-Source Qutput Conductance 150 i ' =100 MHz
Ciss ~ Comman-Source: Input Capacitance 5 ‘oF Vpg=10V,Ip=5mA f= 1 MHz
Crss | Common-Source Reverse Transfer Capacitance ] 1.2 P '
- o o - _ nV . -
[ . Equivalent Short Circuit Input Noise Voltage 20 Mz f=10 kHz
s . f=10 kHz
NF Spot Noise Figure - . i dB Rg = 100K
IT, 2N5911 | IT, 2N5812
PARAMETER MIN [MAX | MIN |MAX UNIT TEST CONDITIONS
llG1-1G2! Differential Gate Current 20 20 | nA | Vpg=10V,Ip=5mA | 125°C
Igss1 . , , i Vps=10V,Vgg=0 .
IDss2 Saturation Drain Current Ratio .85 B 1 : 0.95 1 {Pulsewidth 300 s, duty cycle < 3%) -
VEs1-vYEs2l Differential Gate-Source Voltage 10 15 mYy
' . L ) Ta= 25°C
AlVGS1-VEe2l Ga‘te-So_uro_e Voltage thfe.rennal 20 40 . Tp = 125°C
—————=-| Drift (Measured at end points, urc _ o - 5
AT T dTR) 20 40 Vog =10V, Ip=5mA Ta=-65"C
A and 1B) o Tg=25°C
951 . ' _ : : .
Transconductance Ratio 0.85 1 |0.95 1 . f=1kHz
9fs2
1-51
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2N6483-2N6485
Monohthlc Low Noise Dual
, N-Channel JFET

I]N'I'EH[IIL

FEATURES .
¢ Ultra Low Noise
s High CMRR _
* Low Ofiset PIN CHiP
1 * Tight Tracking. CONFIGURATION TOPOGRAPHY
6019
. o .
'ABSOLUTE MAXIMUM RATINGS S v S
(Ta = 25°C unless otherwise noted) e Y ."l’i‘; maces
Gate-Source or Gate-Drain Yoltage (Note.1) ...... -50V o2 :'..._:.1 co, D oy
Gate-Gate Voltage .............................. =50V b oy o s
Gate Gurrent (Note 13 ....o..oiuii ey, 50 mA s i
Storage Temperature Range .......... -85%C to.+200°C
Operating Temperatutre Range ........ -55°C to +150°C
Lead Temperature {Soldering, 10sec) ..maunn +300°C
. ONE SIDE ..  BOTH SIDES
Power Dissipation ......... 250 mw 500 mW
Derate above 25°C’ .. 38 mw/°C .. 7.7 mwW/eC
ORDERING INFORMATION*
TO-71 WAFER DICE
2ZN6483 2N64B3I/W | 2N6483/D
2N64B4 | 2N6484/W | 2N6484ID
2NB4B5 | 2NB485/W | 2N6485/D
, : -
'When ordermg waferfdice -refer 1o Appendix B-23.
ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted) ' !
SYMBOL PARAMETER " MIN, MA)&. uNIt TEST CONDITIONS
_ 200 DA | Vg -30V. Ve - 0
| Gare R C t ————
GSS euarse Lurren ] Ta = 180°C 200" R
s BVigss Gate Source Breakdown Voltalge -. - B0 | g * TeA, Vos =0
Vi Gate-Saurce Pinch Ot Volage 07 40 | Vog- 20v,p = 1o
‘DSS Dramn Current at Zerg Gate Voliage _{Nota 2 05 15 mA ¥pg = 20V, Vgg = 0
s Cammon Saurce Forward _Trans:onglu.ctancez 1200 4000
: . e 2) #mhe | Vpe:20V, Vg s 0,1 1 KHz
9ass | Cemmen Source Quipul Condugtance 10.
Ciss | Comman-Source innut Canacitance , I
2 _ S . : - : B ] Vg F20v Vgg s 0.t = 1 MH;
Cres Common-Source Reverse Trangfer Capacitance a5 t ) N
i Gate Current mo. pA Vgp - 20V, Tp = 2004,
: Ta = 160°C . 1o nA
Vasg Gate-Source Voltage az 38 vV . | VDG‘-‘ oW, g = ZG_DM\
I Common Souree Forward Transconductance 500 1500 Vpg = 20¥. Ip 2 200 A, § - 1 KM:
amnhg .
Da5 Common Source Qutput Conductance " 1 Vpg * 20V, i = 200 4A )
3 . ; 10 Vpg = 20V, Ig = 200 44, I - 10H:z
. &, Equwalent. Input Moise Voitage z nVASHZ Vos ~20V. 1y T T00 LA T TR
NOTES: 1. Per transistor. } §
2. Pulse test required; pulse width = 2 mns. 1-52
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‘2N6483- 2N6485

MATCHING C_HARACTERISTICS_(@ 25°C unles_s. otherwise‘ﬁoted)

. —~ I
BINTERSIL

SYMBOL PARAMETER ZNe4ss 2N6484 2NBa8S
' TWIN. | MAX. | WIN. | MAX. | miN. | max. | YMIT CONDITIONS
Ipssy Drain Currant Ratlo at Zero | Vps =20V, Vgg=0
) :'_DSS2 _ Gate Voltage : 0.35 ! 0.95 1. i . 0.95 ! {Note 2} '
I IG'1 . |G2 | _-Differentlal Gate Current 10 16 10 A VDG =20V, Ip= 200 #A-
. Tp =+125°C
gfs1 ) . . VDGEZU V'ID =200 uA,
QSQ Transconductance Ratio D.??_ 1 0.97 1 0.95 1 f=1KHz (Note 2)
. ’ Differantial Output ; Vpg =20V, Ip = 200 kA,
19451 = 9gs2 | Conduetance 0.1 0.1 0.1 Emhe e 8 kHz
IVast - Vasg | 32;2‘;:“31 Gate-Source 5 10 15 4| mv [Vpg =20V, ip =200k
AlVggr - Vgsa! | Gate-Source Violtage Differen: o 1 | . '
— a2 | tial Drife : 5 10 % ] aViC |Vpg = 20V Ip = 20044
Ta = -55°C to +126°C
o Vpypt10t020V,
Common Mode Rejection . oD T
CMRR Ratio 100 100 + 90 OB 11 5'=200 pa (Note 3

NOTES: 1. These ratings are limiting values above which the serwceabnaty of any individual semiconducter devics may be impaired. .
2 Pulse duration of 2 ms used during test. , .
3. CMRR = 20Log10AVDD/ANGST - VGS2[ {AVDD =10V}, not |ncluded in JEDEC registration
' LS
TYPICAL OPERATING GHARACTEHISTICS _ : '
eh Vs, FREQUENCY . &, vs. FREQUENGY
100 - 100
1 —TTTT 1 |
I [
[ty = 200 uA ] | Vpg=2av
5 E: { ——
¥ Lok & . + 4
E . i .
E | HY : I ™ 100
0 =Y -15u&zv ] 10— L] = .
o, DS, o Pl Ip = 200 1A
3 Vpg = 20V AR N
g o Ip 400 uA
— . “‘:t E " :
:’Ts' 2-"‘\" ] e ] B S i i e
1 J f / : 1
10 140 1K 10K 100K - 100 1K 10K 100K
Trequerey’ [H:IZ frequency {Hr
GATE CURRENT vs. Vg TYPICAL CAPACITANGE vs. Vg
100 g ; 15
) ' — 18 ] . 4
80 !_ : :a B o ! ~
l’l‘ o 2 — Cina 1
- a0 R -
. g | -
2 o / oF W
o / [ 2 g
= i -
ol : . ,-/' 7L g 1D = 200 A 1—
a0 : + ZF 7
6.0 — B - 17 g )
4.0 AL tass L ) |
2L L~ ; 1N
20 |70 - 400us 2 e b |
In = 20064 ‘ 1
10 el 1.
o s 10 p 20 g™ an 2 48 80 12 94°16 13 20 22 24 26 28 3
Vpg IV vpg V) -

1-53
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IMF6485
Monollthlc Low Noise Dual
‘'N=-Channel JFET

FEATURES . : " GENERAL DESCRIPTION

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

stage. for low frequency differential instrumentation am-

1 : . | . ' . . ‘ plifiers.

PIN : CHIP

CONFIGURATION TOPOGRAPHY
TO-71 _ 8019
o . '

ABSOLUTE MAXIMUM RATINGS N - @ R
(Ta =25°C unless otherwise noted) ~T 'q:-_—-—__jl' S e "
Gate-Source or Gate-Drain Voltage (Note 1) .. ..., -50V o7 o —— i L;:’z:h&g?
Gate-Gate Voltage ............. o eeven e, 250V i
Gate-Current (NOW8 1) .uovuiuinarsanannnn.n. 50 mA —— % o R
Storage Temperaiure Range .......... 85°C to +200°C o e
‘Operating Temperature Range ........ -55°C to +150°C
Lead Temperature (Saoldering, 10 se¢.) ......:. +300°C

: ONE SIDE * BOTH SIDES
Power Dissipation ......... 250mW ... 500 mwW

Derate above 25°C....3.8 mW/C..... 7.7 mW/eC

' ORDERING INFORMATION*

TO-71 | WAFER | DICE _
| 1MF6485 | IMF64BSTW | IMF6485/D |

*When ordering waferldice refer to Appendix B-23.
ELECTFIICAL CHARACTERISTICS (25“0 uniess otherwise noted)

SYMBOL PARAMETER ‘ MEN. MAX. UNIT |- . TEST CONDITIONS
-200 A Vee = -30W, Vg =0,
lgss Gate Reverse Current : =00 pA Gs STDs
Ta =150°C - n
BVgss Gate- Source Breakdown Valtage -50 Vv lg.=-1uA Mpg=10
Vp ‘ Gate-Source Pinch-Off anltage 0.7 -4.0 \.’55 . 20V, Ig=1nA
Drain Current at Zero Gate Voltage - -
JDSS lNote 2' 05 7.5 ma VDS = 20 V, VGS =0
Comman-Source Forward Transconductance . '_ e e
O {Note 2) ‘ 1000 4000 Hmho VDS 20V, VGS 0,1=1KH:z
Qoss _ Cammon-Source Output Conductance 10 Vpg =20V, Vgg = 0. F =1 .KHz
’ Ciss LCammon-Source Input Capacitance 20 oF “‘;DS =20V, VGS =0, = 1 MHz
Crgs Common-Source Reverse Transter.Capacitance 35 Vpg =20V, Vgg =0 F=1MHz
o 100 A | Vas =20V, Ip = 200 pA,
g | Gate Current - P GD c #
- Tp = 150°C ~100 nA
I Vas ' _' Gate-Source Voliage . 0.2 -3.8 v VDG 20V, 1 = 200 pA
9y Common-Source Forward Transcenductance 500 1500 amAe Vpg = 20 V. lp =200 HA =1 KH2
Bos Common-Saurce Cutput Conductance 1 Vg =20V, ip=200uA
B . . 15 nvi/Hz VDS=20V4|D'=2°°HA-f= 10 Hz
én Equivalent Input Noise Voltage ] Vos = 20V, I = 200 4A.T = T KAz
NOTES: ' '
1. Per transistor.
2. Pulse test required; pulse width = 2 ms. 1-54
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IMF6485

INTERSIL

MATCHING CHARACTERISTICS (@ 25° C inless-otherwise noted)

symsoL . . | © PARAMETER - | wmin. | max. | umniT CONDITIONS

lpsgt Drain Current Ratio at Zera Gate Voltage 0.95 1 Vpg = 2V, Vgg=0 Note 2)
Ipssz _ ) . . :
i IG‘.' - IGZ | Differential Gate Current '10 T nA VDG =20V, |D 200 uA
E‘ - .
: T, = +128° C o
Qg1 Transconductance Ratio 0.95 1 'VDG = 20 V, 'D. = 200 uA,
9ys2 _ ' =1 KHz (Note 2}
8081 ~ Yos2 Differential Output Conductence 0.3 wmho VDG =20V, ID = 200 pA
’ f=1KH=z
| Vgt - V{352| Diffarential Gate-Source Voltage 25 mv | Vpo = 20V, 'ID =200 pA
ANggr - Vago| | Gote-Source Voltage Differential Drifr s 40 BVF €l Vg = 20 V, 1= 200 uA
_ _ . o
AT Ty = =55°C to. +125° C
CMRR Common Mode Rejection Ratio . 90 i dB  |'Vpp = 101w 20V,

ID = 200 pA {Note 3}

NOTES: 1. These ratings are lirniting values above which the serviceability of any individual semiconductor device may be impaired.
2, Puise duration of 2 ms used during test.
3. CMRR = zli}l_-ng,lD.f_'.\:"Dl:,h:\i\.v‘GS1 - VGS2I' fAVDD =10V}

- TYPICAL OPERATING CHARACTERISTICS

en vs, FREQUENCY &, vs. FREQUENCY
100 i i ”i 100 7
: [ [ [Ttgm200ka B Vpg= 20V
. £
-3; 4 "3
L Ip * 102 uA
0 SV = 16V - 1 ¢
o \_:" ||:’s|l= - s o - 1 |6-2‘|;|‘0,}|_
] Vps=20V LA "
A STy - Ip = 400 wA
; kb Jub TN :_':;ﬂ: 1 11
Vpg= 28V T = I , B ==
1 . 1 - . —
10 100 1K 10K 0K | . 10 100 w® WK 100K
- frequency |Hz) frequency (Hz}
. 4 :
GATE CURRENT vs, Vpg = . . TYPICAL CAPACITANCE vs. Vpg
100 . ; _ 1 .
BO f 14
Lo [ 13 [ -
&0 7 12 el O, m—e—
. ! 'u'.; he] Mgl
%.- / ! --E ik 5
T . . F
= / 7L ~ P oo
- &
- 8 Iy ™ 200 [ & =}t
L] = = 2 +# ¥ v d
B.G -] —a 7 — -
&
60 o - :
1 = |
4.0 1G58
rd // / ‘ L
. 3 .
20 f—— /’D" 400 A, / 5 M Crss
Ip = 200 xA 1 1
e - [ - ——
a 5 . 10 15 20 25 30 0 2 4 v B 012118 18 20 22 24 26.28 30
Vpg V) Vpg IV}

- 1.55

[ "
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umL.

FEATURES

3N161

Diode Protected P-Channel
Enhancement Mode MOSFET

¢ Channel Cut Off with Zero Gate Voltage.
¢ Square-Law Transfer Characterlstlc Reduces

Distortion

. Independent Substrate Connection Provldes

Flexibilty. in.Biasing
s Iniernally Connecied Diode Protects Gate from

Damage due to-Overvoltage .

ABSOLUTE. MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted)

Drain-Source pr. Drain-Gate Voltage. . .............. 40V
Drain Current ... vivimmeearioiesianeiiiinas 50 mA
Gate Forivard Current .. om0 pA.
Gate Reverse Current . ... ... ... ... ... oot 1 mA

Starage Temperature
-Operating Temperature

...............

Lead Temperature (Soldering, 10 sec.)

Power Dissipation
Derate above 25°C

]

. +3

e -65°C to. +150°C

00°C

375-mwW

3.0 mW/eC

PIN
CON FlGUFIATION

TO-72

CHIP
 TOPOGRAPHY

| 25 MIL

1507

T MIL

®

. ORDERING INFORMATION*

T0.72 | WAFER | DICE

aNtet | aNwew | 3N1euD

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

ELECTRICAL CHAHACTEHISTICS f 25°C unless otherwise noted).

Downloaded from Elcodis.com electronic components distributor

| ' PARAMETER MIN | TYP | MAX | UNIT TEST CONDITIONS

1GSSF Forward Gate-Terminal Current =100 pA Vgs=-25V, Vpg=0
_ [Ta = +100°C -1 nA
Forward Gate-Source Break- :
BVIGSS down Voltage -25 . v lg -0.1 mA, Vpg=0,
-10 nA vpg=-16V,.Veg=0
Ipss - -Zero- Gate Voltage Draln Current =T A Vbs= 25V Vas =0
Vasi) . Gate Scurce Threshold Voltage | <15 -5 v Vps =-15V, Ip = -10 uA -
VGES Gate-Source Voltage ‘ : -4.5 -8 VD,3-= ~15V, Ip = -8B mA .
ID{on) On-State Drain Current —4_0 ~120 | mA VDs=-15V,VGs=-15 ¥
' Smail-Signal Comman-Source }
: 6500

sl Forward Transfer Admittance | 3500 h f=1KHz
Yo ~ Small-Signal Common-Source 250 Hmha |

Yos Output Admittarce :

‘ Vpg=-15V, Ip=-8mA

c Common-Source Short Circuit 10 = .

iss : : -

~Input Capacttance o oF =1 MHz

c _ Comman:Source Short- Clrcmt ' 4

rss - Réversé Transfer Capacitance

1-56
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lI]NTEHI]IL. ~ 3N163, 3N164
P Channel Enhancement
EEFAe;ryUhII?gEInS_Iinnuillﬁpedance o ‘ o MOde Mos FET

* High Gate Breakdown

e Fast Switching PIN CHIP
* Low Capacitance o n CONFIGURATION - " TOPOGRAPHY
ABSOLUTE MAXIMUM RATINGS (Note 1) TO-T2 _ : 1503.
(Ta = 25°C unless otherwise noted) B85 N
Drain-Source or Drain-Gate Voltage
BNTBB e e eeernenee e e e eee e a0v Fr
3N184 ..., . e eaar e 30v ) | o 2028, 020
Static Gate-Source Voltage o e | '
3N163 ... et e T4V
SNG4 - ... E3OV _
Transient Gate-Source Voltage (Note 2).  ...... L. X125V ]
DFIN CUMBNT 1 eeeeeeeneeeeensaneiaenes 50 mA SEacgs— L R
Storage Temperature ................ -65°C 10 +200°C 1 60DV '
Operating Temperature .............. 552G to +150°C ' QRDEmNG INFORMATION*
o
I;z?;:le:‘gn;zle;:tt:g: (Sgldenng, 10 sec, } ......... ;-7350%\(;! TO.72 | WAFER | DICE |
Derate above +25°C .. .vovvvinnnatn 3.0 mw/eC - ) 3N163 SN163/W SN163/D
NOTES: 3N164 3N164/W | 3N164/D
1. See handiing precautions on 3N170 data sheet. - - - —
2, Devices must not be tested at £125V more than once, *When ordering waferidice refer to Appendix B-23. -
nor far longer tHan 300 ms.
ELECTRICAL CHARACTERISTICS {@25°C and Vps =0 unless noted)
3M163 3N 164 )
. Symbol ! Paramieter ' . UNITS TEST CONDITIONS
) . — MIN WA X MIN i MAX
Igger | Gate HeviaFge Lzakage Current o 0 ' il
) - - " Vg5 = ~40V (3N183)
IGssF Gate Forward Current 1. ) =10 L -10 pA vgg = -30V | aN164)
) | . . | fa~+tastc . B -2 . . :
BVngs Drain-Source Breakdowvint \Iplrage -40 30 .I'D -'.-10;1#‘ Vgg 0
BVgmz | Source Drain Breakdowh Voliage -40 N =30 s FRI0UA Vo 2 0, Vpe " 0
Vst Threshold Voltage -20 | -50 -2.0 ~5,0 W 3s ™ Vs lo - =10 A

Vaaqm | Threshold Voltage , 72.0 1 -850 -0 | -BO ps © =16V, I - =10 pA

v
\'
Vasg Gate Soulcc Voltage -3.0 . -6,5 =30 4 -.E..S . . .V'Dg -:_~15V, Iy ==0.5mA
W,
7

logs Zerp Gate Valtage Drain Currem 200 400 s = =15V, Vge - 0

fsos Source Dfsin Corrent a0 | T &o0 P o 1BV, Vag - Voa 0

rOston Draln-Source on Resistance | 280 . 300 ahrng Vs = -20V, Iy © =100 A

Ioionl ' | On Dram Gurrent 6.0 -300 | -3.0 300 A Vg = ~15V. Vgg = ~10V

G Forward Transcandustanze 2000 4000 1000 4000 | : o
. ! _ _— umhos Vog= =16V, 1 -10mA 1.1 KH,

Sos Qutput Admittance ) 280 280 i

Cus ~ Input Capacitanee - Output Shorted 2.5 ) 2B

Crs Reverse Transfer Capacitance ) o7 | 07" pF Vos © —15\ﬁ,l'|g = =10 mA, =1 MHz
: o Qutput-Capacitance Inaut Shorted 1 20 3.0 ) :

SWITCHING CHARACTERISTICS 1@ 25°C and Vgg = 0}

toiv Turn-On Delay Time . . 12 12 Vpp = -16Y

1 Rise Time 24 Cea ns Foimnt @ =10 MA

ot | TurnOFf Time - [ 50 50 Rg = A= 14 ki1

SWITCHING TIME CIRCUIT -SWITCHING WAVEFORM
VDD :
Ra +—o VouT

| —
. — !
5080
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BINTERSIL  3N165, 3N166

Dual P- Channel
Enhancement Mode
MOS FET

FEATURES

. . : . PIN _ DEVICE
* Very High impedance CONFIGURATION . SCHEMATIC
, » High Gate Breakdown : : TO-99 : o
1 » Low Capacitance - _ gt '
‘ . . ]

ABSOLUTE MAXIMUM RATINGS (Note 1)
{Ta = 25°C unless otherwise specified)
Drain-Source or Drain-Gate Volfage (Note 2)

B 4

: . CHIP

3N165 ..... R R R TP I TR P PP RPPPPRPRPPR 40V 2506 TOPOGRAPHY

<IN 1 L. B0V o 290 ,
Transient Gate-Source Vaoitage (Note 3) .......... +125 D0I b 0330 s (o
Gate-Gate VOltage . .....coueererreans S 180V T So2 1w | iSHODY.
Drain Current (Note 2} .........cceeereceenn.. S0MA ' 1 - oe 1
Storage Temperature ....... i ieei... -85°C to +200°C Sinz £190
Operating Temperature ....... e -55°C to +150°C g::: f%.&-: 30 'uzfu
Lead Temperature [Soldenng. 10 sec, ) ........ +300°C ' co L.
Power Dissipation o st Aeay

OneSide .....ccvviiiiiiiiiinirrinanan, 300 mwW i *

Both Sides ... ........... e eeaaaaa 525 mw ORDERING INFORMATION'

Total Derating above 26°C .. ........... 4.2 mW/C TO-99 | WAFER DICE
: ' « | 3N165 3N165/W |- 3N165/D |
' " 3N166 3N166/W 3N166/D -

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

ELECTRICAL CHARACTERIST!CS (@ 25°C and Vgs = 0 unless notes)

_ PARAMETER CMIN | MAX | UNITS | TEST CONDITIONS
Hessr | Gate Reverse Leakage Current 10 Vas = 40V
lgsse | Gate Forward Leakage Current -10
i v = 40V
[Ta=+125°C —25 | .pA @s
|lpss Drain to Source Leakage Current : -~ 200 : Vpg = —20V
llsps Source to Drain Leakage Current ' - 400, Vgp = —20,Vpp =0 .
ID{on}, | ©On Drain Current : -5 - 30 mA Vg = —18V, Vgg = 10V
Vas(th) | Gate Source Threshold Voltage -2 1 -5 V | Yps = 15V, Ip = - 10sA
Vash) | Gate Source Threshold Voltage -2 -5 Vps = Vas, Ip = ~10xA
rosion} | Drain Source ON Resistance 300 ohms | Vag = —20V,Ip = —100uA
Ofg Forward Transconductance .1 1800 | 3000 :
mh = —-15V,Ip = —10mA, f = 1kHz
dos Qutput Admittance 300 | © s | Vps ¥, Ip m
Cigs- | Input Capacitance ’ . a.0 :
| Cras Reverse Transfer Capacitance 07 pF Vpg = =15V, Ip = —10mA, f = 1MHz
Coss Qutput Capacitance ' ' 3.0 . _ '
Re(Yfs) | Common Source Forward Transconductance | 1200 | zmhos | Vpg = —18Y, Ip = —10mA, f= 100MHz]
,MATCHING CHARACTERISTICS 3N1656
. PARAMETER MIN | MAX | UNITS ~ TEST CONDITIONS
Yis1/Yis2 |Forward Transconductance Ratio 0.80 1.0 ' Vpg = ~15Y, Ip = —1500pA, f = 1KHz
Vasiz  |Gate-Source Threshold Voltage 100 my Vpg = —18V, Ip = —500pA
Differential _ -
AVasi-ziGate Source Threshold Voltage 100
AT Differential Change with Temperature WG | Vps = =15V, Ip = ~5004A
100 | Ta=-55°C10+25°C
Note 1: See handling precautnons on 3N170 data sheet. Note 3: Devices must not be tested at £125V mare than once, ner for
Mote 2: Per transistor, . lenger than 300 ms, .

1-58
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8N170, 3N1 71
N- Channel Enhancement
Mode Mos FET

* Fast SWIIchII'Ig Tlmes C CONFIGURATION MOS field-effect ‘transistors have extremely high in- |

. . ' TO-72 put resistance and can be damaged-by the ac-
¢ Low Drain-Source Resistance cumulation of excess: static charge. To avoid
* Low Reverse Transfer Capacitance possibte damage to the device while wiring,

S testing, Or in actua! operation, follow the pro-

) cedures outiined below.
' 1. To avoid the bulld -up of static charge, the leads of
ABSOLUTE MAXIMUM RATINGS the devices should ?emaln shorted?ogelhar with a
tTa = 25°C unless otherwise noted) . metal ring except when baing testad or usad.
Drain-Gate Voltage ............... 35V | ] ‘2. Avoid unnecessary handling. Pick up devices by
Drain-Source Voltage ............... 25V the case instead of the leads. ‘
Gate-Source Voltage ............ . £35V o . cs’ : 3. Do not insert or remove devices from circuits with
Drain CUrrent . se e 20 MA the power on as transient voltages. may cause per
Storage Temperature CHIP manant damags 1o the devices.
.~ Range ............. -65°C10+200°C| = TOPOGRAPHY ORDERING INFORMATION*
Opgrating Temperature ssec e | 1003 _ J0.72 WAFER DICE

Range ............. - to + _ - '
L.ead Temperature o5 X 3033 g S 3N170 N170W | 3N170/D
{Soldeting, 10 sec.) .....s...m +300°C 3N171 - 3N170W _3N170/D
Power Dissipation .............. 300.mW o1 r | 0025, 0029
Derate above 25°C ..... 1.7 mW/°C i 0035 ™ 0038
2030 X .0029 5_, Nota: Subatrate o g%:% X ggi:
.0040 ™ D39 . isbody, .

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

ELECTRICAL CHARAC_TERIST-ICS {25°C unless otherwise noted) Sut,:_st.rate connectored to source.

- PARAMETER MIN MAX UNITS TEST CONDITIONS
BVDss . Drain‘Source B.reakdqui'Vthage 25 v Ip=10pA, Vgg=0
' o ‘ 10 VE5==-35V,Vps=0.
1Gss | - Géte Leakage .(.Zurr.'.euu'ITA = -‘IZEO_C 100 pA _
IDgs - _ Zero-Gate-Vehtage Drain Current N 10 nA Vpg=10V, Vgs=0
| Ta =125°C]| 10 [ uA _ -
VGSith) Gate-Source Threshold; 3N170 | 1.0 . 20 v Vos=10 V. Ip =10 uA
- Vaoltage - 3N171 | 15 30 . . -
ID{on) “ON" Drain-Current { 10 mA  (Vs=10V, Vpg=10V
VDs(on) Drain-Source "ON' Voltage 2.0 v 'p=10mA, Vg =10V
rds(an) Drain-Source ON Resistance 200 Q Ves=10V,Ip=0,f=10kHz
_ } _ ] ' o s V-Dg'—mv in= 2.0 mA,
IYf_si . . Fofward Transfer Admittance | 1000 o ;.m"| os e=1oknz
" Cres. | Réverse Transfer Capacitance 1.3  |vps=0,vGs=0, f= 1.0 MHz
Cissg Input Capacitance 5.0 pF Vps= 10V, vgs=0,f=1.0MHz
Cd(sub) -Drain-Substrate Capacmance i 5.0 Vpigug} =10V, f=1.0MHz
_tdion) | Turn-On Delay Time , 3.0 VDD =16V, 1pm = 10 mA,
tr Rise Time - 10 * NS | . _
: - VG8{on) =10V, VGS(off) =
td{ off) - Turn-Off Delay Time 3.0 . RG = 50 ©
t E Fall Time _ 15 _
1-59
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-3N172, 3N173
A T Dlode Protected
e P Channel Enhancement
- o Mode MOS FET

FEATURES. |

¢ High Input Impedance ' ‘
» Diode Protected Gale o _ PIN oL DEVICE
' ' ' .. | CONFIGURATION SCHEMATIC
1 ABSOLUTE MAXIMUM RATINGS o TO-72
{Ta = 25°C unless dtherwise noted) -
Drain-Source or Drain-Gate Valtags . :
3N1?2............._...._.._ ....... e raea, 40V
. BNAT3 ..., e s 30v
Drain CURrent ..., ciee i iimenraiinnr e rnnas 50 mA
" Gate FOrward GUIent . u.vuv.evovevnionenee. 10 pA
Gate Reverse Current ... .. ... P -1 mA

. Storage Temperature .............,...785°C to +200°C
Operating. Teimperature . ... . vere. ... -55°C to +180°C

{.ead Temperature CSolderrng, 10 see. ) cas-.... H300°C S _
Power Dissipation -............. el T 375 mwW o CHIP
Pel’ate above.'2.5°C ............... e 30 mw/°C ’ . X . . TbPOGRAPHY 15032,
- . . . g %,.%
St . . : . o1 | ’ ’
‘ - T

200, 9029 5. N e, oo
.. e teem T T oo " oo

© CMOTE: - SUBSTAATE

ORDERING INFORMATION*
TO-72 | WAFER DICE

3N172 | 3N172/W_| 3N172/D
3N173_ | SN173/W | 3N173/D

'When ‘ordering waferfdlce refer to Appendlx B-23.
ELECTRICAL CHARACTERISTICS (@ 25°C and Vg = 0 unless noted) '

anN172 3N17’3 ' e N
BARAMETER - UNITS TEST CONDITIONS
MIN MAX MIN MAX o
lagsn Gate Reverse Current -200 =500 PR Vag = -20V .
- Ty = #125°C Y | 10| ua
BVgsg 'Gate Breakdown Voltage. -40 To1z8 30 | -128 : Ig = =10 uA
BVpss Drain-Source Breakdown Voltage -40 "] -30 1 Ig=~10 &
‘BVghs | - SourceDrain Breskdown Yoltage -40 1 -a0 v | g =-104A.Voa=0 .
Vst Threshold Yoltage 204 =50 -2.0 -5,0 ’ Vps = Vas, o= —10pA
1 ‘ _ =20 | 50 20 | 50 | Vg = ~15V,1p = ~10 A
Vas Gate Source Voltage =3.0 -85 7-2.5 =55 - - | Vos=-15V, I =~500uA
loss | Zero Gate Voltage Drain Current 04 -10 na Vpg = -1V, Vgs = a '
lsns Zero Gate Voltage Source Current - -4 -10 : " vgp =-15V, Vpg =0, VgD =0
fosien. | - Drain SourceOn Resistance . | R 1 280 | otms | vgg=-20v,1g=~100uA
I iom On Drain Current , -5.40 =30 -5.0 -30 maA Vpg = =15V, Vgs = =10V
160
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3N188-3N191
Dual P- Channel

Enhancement Mode MOSFET

Downloaded from Elcodis.com electronic components distributor

FEATURES
e Very High Input Impedance PIN CHIP
e High Gate Breakdown 3N190-3N191 CONFIGURATION TOPOGRAPHY
* Zener Profected gate 3N188-3N189 TO-89 2506
°* Low Capac:tance
woes |y . NOTE
ABSOLUTE MAXIMUM RATlNGS g3y w9330 =) sugsinare
{Ta = 256°C unless otherwisé noted) ™ 828 1vp | 15 ACDY _
Drain-Scurce or Drain-Gate Voltage {Note 1) _;~ B LGy ¥
-] E: L0190
SN188,3N18%. .....oov vt nt e 40V GM“____,:/- 2:;? TR
BN190,3N1ST . 30V GATE | — - B }
Transient Gate-Source Voltage (Notes 1and 2) .. 125V S0 1 Caoor
) Gate-Gate Voltagae .................. [N 680V WIS0,3N191 BHLY
Drain Current [Note 1 Vo, L T 50 mA NOTE: Body is cannected 10 cass.
Storage Temperature ..... e -65°C to +200°C
Operating Temperature ..... e -55°C to +150°C N
Lead Temperature (So dering, 10- S8C.) ..., 1300°C ORDEHING_ INFORMATION
- Power Dissipation TO-88 WAFER DICE
Qne Side ........... e, 300 mw 3N188 —
Both Sides ._.............ocoovviens . 525 mw IN189 — i
Total Derating above 25°C ... ........ 4.2 mW/C S
3N190 3N180/W .| 3N190/D
3N191 SN191/W | SN19/D |
*When orderlng waferﬂdme refsr 1o Appendm B. 23 s
ELECTRICAL CHAHACTERISTICS (28°Cand Ves = 0 unless otherwise nated)
3N128 IN130
o anN189 3N199
o PARAMETER . MN [ max MIN | MAX UNITS TEST CONDITIONS .
IGsgR | Gate Reverse Currént . 10 . Vg = 40V
- =200 10 pA .
lgggF | Gate Forward-Current - - l e 300 T Vgg = -40V
BVpgg | Drain-Sdurce Breakdown Voltage =40 -4 I = = 10uA
BVgpg [ Scurce-Drain Breakdown Voltage -40 | : -40 . g =-10pA, Vgp=0
VEgiehy | Threshold Voltage -2.0 -5.0 -2.0 -0 v WVpg s =15V, 1n = -10 uh
o ) -20 | -50 -28] -EOD Vpg = VGBS, Ip =-10 4A
VGs - | Gate Bource Voltage -3.0 -65 -3.0 -B.b ¥pg=-15V ip = -500 pA
1bss Zgro Gate Voltage Drain Current -200 - 200 Vpg = -15V
JSDS | Seurce Drein Corrert v Ta00 pA Vep - - 15V, Vpg = 0
MSianl | Drain-Source on Resistance ] ) 300 20U ohms ‘Vps = -20V, Ip = - 100 4A
ID{an; | On Drain Carrent’ ~50 -30.0 =50 -30.0 ma Vps = =15V, Vg = ~10V
Ofg Forward TransconductancefNote 3 1500 4000 1500 4000 mhos _
Yaog Dutput Admittanee . 300 300 K f= 1kHz
Ciss . JInpur Caparitance Output-Shorted 4.5 4.5 Vpg=-15V, Ip =-BmA
Cres - | Revarse Transfer Capacitance 1.5 1.0 | pF fe thMHz .
Coss Butput Capacitance Input Shorted 3.0 30
SWITCHING CHARACTERISTICS (@ 25°C and Vgs = 0 unless noted) ,
' MIN | .max | unITS | TEST CONDITIONS
| Ydan Turn On Delay Time : 15 1 Vpp=-15¥, Ip=-5mA
1 Rise Time -30 ns Rg= R =14k
toft Turn Off Time . 50
'MATCHING CHARACTERISTICS (® 25°C and Vas = 0 unless noted) 3N188 and 3N190.
) MIN | MAX | umiTS . _ .
Yig1/Ysg|  Forward Transconductance Ratle 0.85; 1.0 Vpg = ~1BV, ;g =500 kA, =1 kHz o
VGS1-2 Gate Sourse Jhreshald Voltags-Diarantial k<] my VD-S‘u <15V, |D = ~500 LA
AV N Gata Source T hreshold WaTtage Differential. Change 100 Vg = - 15V, In = ~500 uA
_4(:1_1§E with TemparatureNote 4) . wvre DS T= —554:(): to + 35°C
&£VEs-2 Gate Source Thrashold Veoltage Differential Change 100 Vg = -10V, Ip = -500us
AT with Temperaturaiore 4) Kvie T = 25°C 1o +125°C
NOTES:
1, Per transistor . 3. Pulse test duration = 300 usee: duty cycie < 3%,
2. Approximately doubles for every 10°C incraase in T4, 1-61 4. Measured at end poirts, Ty and Tg.
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FEATURES '_
s |Ig = 0.1 pA (typical)
s BVR> 30V
® Cyec = 0.75 pF (typical
155 P (YP )  PIN
1 \ CONFIGURATIONS
_ GENERAL DESCRIPTION : TO-71

The ID100 and ID101 are monolithic dualdlodesmtended \ TO-78
for use in appllcatlons 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-
ttonal ampllﬁers

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

Diode Reverse Voltage ............... B (1))
Diode to Diode Voltage ... ....covvvieaeriinenns, 50V . .
FOrWArd GUITEINT « -.vve e e ennenaneseeanassrianan 20 mA : e e T o T,'f:n?f;:er et
Reverse Current ........... st ese s 100 uA
Storage Temperature Range ..... haes -65°C to +200°C :
Qperating Temperature Range ........ -55°C to +150°C CHIP
Lead-Temperature (Soldering, 10 se¢.) ........ +300°C TOPOGRAPHY
Power Dissipation ................. areranaen 300 mwW

Derate above 25°C ..vuimovnnenenen 1T MWPRC

1 7 4920 ] 4000

- ] CATHODE M
o) -+ CATHODE #2, 0030 0030
15 2. YF 2FLACES ouan* 00dd .
] ‘ ‘ [ ANODE #2
| —J. TYP-ZPLACES 00 GiameTER

ANODE m1 J

ORDERING INFORMATION*
T078 | TO71 | WAFER CHIP
D100 | ID101 | ID10O/W | ID100/D

. *When ardering wateridice refer ta Appendix B-23.
ELECTRICAL CHARACTERISTICS {@ 25°C unless otherwise noted)
) iD700, 1D101 _ . .
.PAIF{AMETER MIN. | TYP. | WMAX. UNITS | TEST COMDITIONS
VF . Forward Voltage Drop 0.8 _ . 1.1 ' A IF =10 mA
BVg Reverse Breakdown Voltage 30 : v o fp = TUA
In Reverse Leakage Current 0.1 - pA Vg=1V
' - _ ) 20 10 S o
[Ta=128c] | 10 | na | vg=10v
“RT - |H2| Differential Leakage Current . 3 ] pA '
1. Cres | Total Reverse Capacitance | 075 .| 1 oF VR =10V, f=1MHz
1-62
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ID100, ID101

TYPICAL CHARACTERISTICS OF iD100/iD101

REVERSE CURRENT vs. VOLTAGE

BINTERSIL

CAPACITANCE vs. VOLTAGE .

12 1.0
11 D.g \ _ )
10 o8 \‘ '
0.7 -
g g T
= .
7 06
& 05|
5 // 04
4
el 03
3| // '
P 0.2
,2 //
0.1
1 ’f F 8
0 e ' . .0, :
G § 10 15 20 5 30 .0 5 10 15 20 25 30
VH,“” VH [VI
FORWARD GURRENT vs. VOLTAGE
100 mA - — o
— 11 :
10 mA ,l/ .
.
rd :
LA Ll
L Tma \/ ; ’
. /I ‘
100 A : L
/
10 pA f
/ )
. 1uA . L T
7= .
© 7
100 nA / -
) 0.5 1.0 14 .
VE V)
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BINTNERSIL

FEATURES :
e Interfaces Directly w/T2L Logic Elements
® rps(on) < 75@ for 5V Logic Drive

1 . |D(g|f) < 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 (+&V or
+15 V) and ON for low level inputs {< 0.6 V for 1T100;<
1.5V for IT101, '

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

Gate-Source Voltage ... ..covrvininiiinnnn, 35V
Gate-Drain Voltage .......ciieniriinnnnerraaannas 35V
Gate Gurrent ....... TS I S0mA
Storage Temperature Range .......... -85° C to +200°C
Operating Temperature Range ........ -55°C to +150° G-
Lead Temperature (Scldering, 10 sec.) ........ +300°C
Power Dissipation ......oooieniiiieiiiaa, 300 mw

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

1T100, IT101
P-Channel JFET

PIN
CONFIGURATION

TO-18

CHIP
TOPOGRAPHY

5514

{SOUACE
0126 L0037 .

037, 0033
GIET] /_.noav B

FULL RADIUS
IORAIf |
0018 _
o0 -

'ﬂtb
S

. 025D * - |
-0300 ']
NOTE SUBSTHATE IS GATE,

ORDERING INFORMATION* -

T0-18 WAFER DICE
IT100 IT100/W [T100/D
ITi01 | 1T101/W IT101/D

*“When ordering wafaridice refer to Appendix B-23.

IT100 IT101
PARAMETER o T U T A| NI TEST CONDITIONS

Ipss Drain Current ' -10 -20 . mA_ | ~ Vgs=0, Vbs =16V

vp' ' Pirch Off Voltage , 1 -2 45 . 4 10 v " Ip=1nA, Vps=-15V

BVGss | Gate-Source Breakdown Voltage 35 ' 35 ‘ Ig=tuA Vps=0 -

tassh Gate Reverse Current 1 | 200 200 | pA Vgg=20V,Vps=0

9, Transcenductance 8 8 ' .

Ing Output Canductance 1 1 mmho VGs =0, VDs =18V
ID{off) | .Drain (OFF) Leakage ] -100 -100 pA Vpg=-10V,Vgg=15V
"IDS(on) Drain-Source "ON" Resistance 75 60 a Vas=0,Vpgs =01V

Ciss Input Capacitance , 35 35 ' Vpg =20V, Vvgs =0

Crss Reverse Transfer Capacitance _ 12 12 pF VpG =-10V,1g=0

' 1-64
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FEATURES
High hgg at Low Current
Low Output Capacitance
Good Matching

Tight Vgg Tracking

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

IT1 20-IT1 22
Monollthlc Dual
NPN Transistor

PIN
CONFIGURATION
TO-71
TO-78

Collector-Base Voltage (Note.1) ................ 45V
Collzctor-Emitter Voltage (Note 1) ................ 45v .
Emitter Base Voltage (Notes 1 and 2] ...........5L.. 7V
Collector Current (Note 1) ........... e 50 mA
Collgctor-Collector Voltage ....................... 60V cmp
Storage Temperature Range .......... -65° C to+200°C TOPOG RAPHY
Operating Temperature Rangé ........ -55°C to +150°C :
X . 4003
Lead Temperature (Soidering, 10 se¢) ......... +300°C
' |, ._.ozs0
. G250 :
TO-71 TO-78 e
ONE BOTH .ONE BOTH T COLLECTOR =1-] m'sm“m’"%?: oo
Power SIDE SIDES SIDE SIDES  em 2TV 2riaces
Dissipation .., 400-mW 750 mW 300 mW 500 mwW zio =
' Derate Above . . 1 : [~BASE =2 TVYP I PLACES
o . - — '%::3—‘3 DIAMETER.
25°C ........ 1.7 MW/C 29 MW/°C 23 mW/°C 4.3 mW/°C. Base / ,
- Fam EMITTER #2 o4
. EMIYTER 41 TYP.3 RLACES 0030 “DIAMETER
ORDERING INFO_RMATION‘
/ — -
TO-78 TO-M _. WAFER DICE
17120 “1T120 T071 IT120/W | 1m120/D
IT21 - 1 712177 | (T121/W | IT121/D
IT122 IT122.TO71 1T122/W IT122/D
ELECTRICAL CHARACTERISTICS |
. . o 'When orderln waferfdlce refer to A end B-23.
125°C uriless otherwise noted) - ° ;0 AppendiX
IT1204 mze T2 mzz i o
FARAMETER [WIN | MAX Wiy | MAX TN ] max e T faax| UNIT | TEST COND'T'O__NS
. 200 200 | . o8} - ] B0 lg.= 10 KA, VeE =50V .
hrg DC Current Gain 225 225 100, 100 Ic=1.0mA V=50V
Ta = -B5°C © 78] 75 30 30 :

- - - — . = o = 10 uA, VeE=5.0V
VEE(ON) Emitter-Base On Voltage 0.7 0.7 07 oy | | ¢ CMMYCE A
VGE SAT) Collector Saturation Vaoltage 0.5 0.5 0.5 0.5 v lg=0.5mA, Ig = 0.05 mA
lceo Coliector Cutqff Current . 1.0 1.0 . 1.0 I 1‘.0 . nad, 1m0, Vep = 45V ;

B Ta = 4150° . 10 . 1a 10 o4 10| A )
IEBO Emitter Cutoff Current 1O o L) [0 | AT Tlo=0 VER=5.0V
Cabo Output Capaditance 20 20 | - 2.0 2.0 lE=0, Ve B0V o
Cia Emnitter Transition Capacitange | 2.5 2.5 .} 25 25 _pF'. g =0, VEg=054| I'MHz {
Ccy. e Collector 1o Collector Capacitance _ 4.0 40 | - | ao 4077 [Vee'=0 '
!ci,_cz ) y -Collel;'tor to Collector Leakage Current 410 . 0 | )10 10 nA Voo =260V
VEQ{SUST) Coltdetor 1o Emittér Sustaining Valtage | 45 45 | S 45 45 V |lg=10mA, lg=0
Current Gain 10 10 7 o =10 wA, VeE#5Y

Gew Bandwidth Product 220 220 180 1 186" |-MHz lg=1mA, VEg =5V
|VBE{-VB2,l Base Emitter Valtage Ditferential 1 2 4 | 3 LB mve
HB1-1gs| Base Current Bifferential 2.5 & 25 28 A | 'cT 10uA, VCE =58 V
AIVBE, - VR, |Base-Emitter Voltaga Differential enl Ta= -55 C 10 +125 c

1 gﬁ' Change with Temperature’ 8 8 B O P lp =10 uA, VCE BOV

NQTES: 1. Per transistor.

2. The reverse base-—to—emnter volrage must never exessd 7. 0 volts and the reverse base-m—emntter current must never exceed 10 nA

K
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BINTERSIL

FEATURES

* Very High Gain _

* Low Outpul Capacitance
_» Tight Vgg Matching

s High GBW

ABSOLUTE MAXIMUM RATINGS

{Ta = 25°C unless otherwise noted)

: - IT124
Monollthlc Dual

Super-Beta NPN Transistor

CHIP

PIN .
CONFIGURATION TOPOGRAPHY
TO-78 " 4003Y
o] s, goss
COLLECTQR =1— ISOLAT{ON

I COLLECTOR
=2 TYP, 2FLACES
Q045 0045

K35
'EIASE =2 TYP 2PLACES
01‘)3?] DIAMETER
MEM!TTER #2 D040
TYP 2 PLACES 0630

HBASE a'l

EMITTER =-1

Collector-Base Voltage (Note 1) ...ocviivivanenaan 2V
Collector-Emitter Voltage (Note 1) ............. ... 2V
Emitter-Base Voltage (Notes 1 and 2) .............. A
Collector-Current {Nate 1} .....oovvaniiiian.. 10 mA
Collector-CollectorVoltage ......ccoovviiveninnt, 100V
Storage Temperature Range .......... $5°C to -+200°C
Operating Temperature Range ........ -558°C to +150°C
Lead Temperature (Soldering, 10 sec) ......... +300°C.
' TO-78
ONE BOTH
: - SIDE SIDES
Power Dissipation ................ ‘300 mW 500 mw
Derate above 25°C ............ 1.7 mW/eC 43 mW/~C

ORDERING INFORMATION*

‘RIAMFTER

| TO-78

WAFER

DICE

T124

IT12_4!W

IT124/0-

ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)

*When ordering waferidice refer to Appendix B 23

1. Per transistor.

SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
. 1500 Ic = 1uA, Ve = 1V
"1 hre DC Gurrent Gain 1500
[ Ta=585°C| 600 Ic = 10uA, VCE = 1V
Vee(ON). | Emitter-Base "ON" Voitage 0.7 v
VGE(SAT} ' Coliector-Saturation Voltage 0.5 lg=1mA, ls =0.1mA
[ IcBg | Collector Cutoff Curtent 100 pA | _ .
- ' [Ta=+150°C 100 na | ETQVes=1Y
IEBO _ Emitter Cutoff Current 100 | pA I =0, VEg = 5V
Cobo . Qutput Capacitance 0.8 le=0,VYcg =1V F=1 MHzZ
_Cte- Emitter Transition.Capacitance 1.0 pF Ic =0, Veg = 0.5V '
Ceqca Collector to Collector Capacitance _ 0.8 Voo =0
- lcscp " Collector to Collector Leakage Current 250 PA Ve = 50V
) X 10 ) Ig = 10uA, Vg = 1V
GBW Current Gain Bandwidth Product 00 MHz o = 100uA. Vor = 1V
NF Narrow Band Noise Figure 3 48 lc.= 10pA, VeE = 8V,
' =1 KHz, Ra = 10 Kohms,
. BW = 200 Hz
-1 BVcBo Collector-Base Breakdown Voltage 2 Ig = 10uA, =0
- BVEBO (Note 2) -Emitter-Base Breakdown Voltage 7 v IE=10uA, lc =0
Veeo(SUST) Collector-Emitter Sustaining Voitage 2 Ic=1mA, Ig = C
MATCHING CHARACTERISTICS @& 25°C (unless otherwise noted! o
SYMBOL PARAMETER TYP MAX | UNITS CONDITIONS
1VeE1-Veez| "Base Emitter Voltage Differential 2 | 5 | my Ic = 10uA, Ve =1V
AlVBE1-VBER) /AT Base Emitter Voltage Differential s - 15 pV/fGC | Ic = 10pA, Vo = 1V
Change with Temperature T=-55°C to +125°C
l-lg2| ‘Base Current Differential B nA Te = 10uA, VeE = 1V
NOTES: : i

2. The reverse base-to-emitter voltage must never exceed 7.0 voits and the reverse base-to-emitter current must never excsed 10xA.
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BINTERSIL im1z6.m120
eaes - © . Monolithic Dual NPN

Low Quiput Capacltance T I" a I'I S i Sto l'

L
s Tight I3 Match . : -
. Dot Teoiates Maiched Pairs for Differential PIN Sy
AIE elcf ric Isolate atched Pairs for Differentia CONFIGURATION - TOPOGRAPHY )
mpiitiers : TO-71 TO-78 " 4001 - :
ABSOLUTE MAXIMUM FIATINGS
(Ta = 25°C unless otherwise specified) .
Collector-Base Voltage {Note 1} —- TS 0028
L = i = sov H =] -0033 " 0038
ITH28 . oveeeisieieenesssaannn, o, 55V ozig Q TR 2PLACES [
AT129 i b e ke ean 45V ) . ..uz_io_ O N ot
Collector-Emitter Voltage {Note 1) N g3 003a-
EMITT g ‘0040 *.00A0
T I = 60V EM';::: /  touLicion | Tvp.2pLaces
IT128 .\........ e e 55V Cmrleb T ' © aastoos '
IT1R0 e e e 45V o TYP. 2 PLACES
Emitter-Base Voltage (Notes 1and 2) ............. 7.0V § '
_ Gallectar Current (Note 1) .............. veers. 100 mMA _ ORDERING INFO_RM_AHON_'
Coilector-Collector Voltage ...............ccvee. 70V TO78 | TO-M WAFER | DICE
Storage Temperature Range .......... ~85°C to +200°C : T— -
Operating Temperature Range e -55°C to +150° G IT126 | [T126-TO71 | IT126/W | FT126/D
Lead Temperature (Soldering, 10 sec.) ........ +300°C. IT127 | IT127-TO71 | IT127/W [ IT127/D
T TOT TO78 128 | .
$0¥V|erDIIJ|513|pgtlon . One Side 'Both Sides Oné Sidé Both Sides :11 22 T ::: ;g 1071 1M ZBM IT128/0
ola gsipalion a N N - .
Cast Temperature 0.3 Watt 0.5 Watt 0.4 Watt. 0,75 Watt ' e — fon - IT128/W | IT1 28,D
Derating Factor 17 mWf°C 29 mW/,C 25 mW/AC 4.3 ran”C ] o o ] ) ] '
*When ordering waferidice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (25"0 unless othermse noted)
!
. IT126" 1127 - 1T128 ) IT}ZS
P M . - UNITS CONDITIONS
ARAMETER I MIN MAX | MIN | MAX | MIN | MAX | MIN MAX
50 | | 160 100 70 Ilp = 10uA, VoE = 5Y
{200 | aoc 200 | so0 | 130 | 800 | 100 Ic=10mA, Vg =6V
hEE DE Current Gain 1230 | 230 ' 170 115 lg = 10mA, Ve =BV
100 [ | w0 ' 75 50 Iz = 60 mA, Vg =5V
) Ty =-65°C 75 73 60 40 Ip=1mA, Vg = 5V
YgE{on) Emitter-Base On Voltage 8 | i N I A 1.9 ] g = 10 mA, VeE SBY
_ B o T . o [ 1o | 1o v I =60 mA, Vgg =5V
YCE(sat) Collector Saturation Voltage 1 3 ENENEREE N . pleziomA lg=TmA
10 1.0 10 1.0 l[c=50mA, Ig=5mA
Icgo Collector Cutotf Current ' 0.1 01 0.1 o1t nA | lg=0,Vppg =48V, 30V*
Ta, = +150°C 0.1 0.1 0.1 0" ab | .
lEBC | Emitter Cutaff Current oo aa D.J 0 aa n.f!\. ] .Ic =0,Vpg= EV '
Cobo Output Capacitance - 3 3 R 3 3 pF =0, Veg =20V
Bve,c, Coilector. to Collectar Breakdown | + 100 e1on | 5100 + 100 Io=%1 yA
Voltage . :
VCEQ (sust) * Collectqr to Emitter Sustaining | 60 60 ) 55 45 T v lo=1mA, Ig=0
Violtage , : ..
BVepo Collector Base Braakdown Voltage [=s] ED . 55 T 485 ) - Ic=10pA, I = D
BVERD -Emitter Basé Breakdown Voltage 7 7 ' 7 7 lg="T0pA, lg=8
MATCHING CHARACTERISTICS _ o ) '
NBE, - VBE:‘ Basa Emitter Voitage Differantial .. 1 2 3 .5 mv 'IC =1ma,Vpg=5V
' At] VBEy -~ |Base Emitter Voltage Differential | 3 5 10 20 VG ) g =1 mA, Vg =BV
VBEzl L#AT| Change with Temperature ' . ] ] ] Tp=<85°Cto+i2s°C
||B1 - |32‘ | Base Current Differential _ 25 5 10 20 ‘'nA I =19 uA, VoE = 5y
’ - 25 . 5 ‘ 10 | 20 pA | Ig=1mA, Vop=5V
' NOTES: -
1. Per transistor, .
2. The raverse base-tc-emitter voliage must never exceed 7.0 volts and 1.67

the reverse base-to-emitter current must never exceed 10x Amps,
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ol

FEATURES

e High hgg at Low Currentl
_ ® Low Output Capacitance
* Tight Ig Match
« Tight Vg Tracking

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

Collector-Base Voltage tNote 17 .....vuvi e 45V
Collector-Emitter Voltage (Note 1+ ....oovvvennint 45V
Emitter Base Voltage (Notes 1and 2 .......... A
Collector Current-(Note 11 ........ e . 50 mA
. Collector-Collector Voltage.......ze.. Cena e B80v

...... —65° C to +200°C
.. -B5°C to +150°C

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

Lead Temperature (Soidering, 10 sect ......... T 4+300°C
' - TO-71 TO-78
ONE’ BOTH QNE - BOTH
Power SIDE SIDES SIDE .  SIDES
..... 400 mw 750 mW 300'-mw 500 mW

Dissipation
. . 23 MW/ G 4.3 MW/PC 1.7 mW/°C 43 mW/°C

IT1 30 IT1 32

Monollthlc Dual PNP

Transmtor

PN
CONFIGURATIONS
TO-11.
_TO-78
_ #
.E, Bz | C2 .
=
B a
CHIP
TOPOGRAPHY
-—-m—-l 4503
T COLLECTOR #1] L or LECTOR '5“""‘7"’"‘"3':%% %‘E
%ﬁ _ﬁ)‘;vp 2PLACES
III]E D035
l -HASE =2 TYP. ZPLACES
e ot % SIAMETER
EMITTER n—~ ‘ w'l’qf’f“;s ‘m DAmETER
_ORDEFIING INFORMATION*
TO-78 TC-71 WAFER DICE
iT130A | IT130A-TO71 | IT130A/MW | 1T130A/D
1130 | 17130T071_ [ ITi130/w | 1T130/D
1IT131 S AT131-T071 ITI3UW IT121/0
IT132 IT132-T071 IT132/W | IT132/D

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

IT1304, 1T130 17131 IT132
PARAMETER i AR T TN T MAK | I [ MAX | WiN Twax (N7 |  TEST CONDITIONS
. 200 | | 200 80 80 fe=10pA, VoE =60V
WEE DG Current Galn 225 225 100 100 ic=1.0m& Vee =50V
' _ [7a=-85¢|. 75 IEEN 30 20 ] ic- 10 1A, VCE = 5.0V
VBEION] |Emitter-Base Qn Voltage 0.7 0.7 oz | Q.7 lo=10uA, Ves =50V
VeEISAT) Collector Saturation Voitage 05 | 05 0.5 s 1 ¥ Ic=0.5maA, g = 0.06 mA
~1.0 ~1.0 -1.0 -10 | nA
“{lceo Collector Cuteff Current { Tas M5FC o) =T 0 710 | uA =0, veg =458V
|EBO ‘| Emitter Cutoff Current -1.0 1 -t0 <1.0 | -1.0 | na | 1g=0,VEg= 650V
Cob Outpurt Capacitance _ 2.0 2.0, 2.0 20 |lg=0Vep=50V
Cia Emitter Transition Capacitarice 25 2.5 25 25 | oF [lc=0VER=0EV
IS Goliector 10 Collector Capacitance 4.0 4.0 4.0 4.0 Voo =0
104-Co |Cellegtor to Collector Leakage Current | 10 10 - 10 | 0 1 & | Voo =260V
| Veeo(SUST) Colleetor 1o Emitter Sustaining Voltage |.=45. 45 ~45 -45 Y lg=10mA, ig=@
Current Gain § 5 4 4 Ve =10pA, Veg=5YV
GEW Bapdwidth Product 10 0 50 | T80 Mtz '|g =1 m“A,-vai BV
IVEE{-VEED| Base Emitter Voltage Differentisl 1 2 3| | 5| mv [1g=10uavVgg=B0V
's1-legl Basg Current Differential 2.5 5 25 7 25 nd | o= 10pA Vo =50V
: T ~Emitter Vol g 2l - . =
AWV 1-VaEQAT O e 3. 5 10 (20 el AT R e e Goy

~ NOTES:
1, Per transistor.

2. The reverse base-to-gmitter voltage rust never excaed 7 0V, and the reverse ‘base
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BINTERSIL

FEATURES .

¢ High Gain at Low Current

¢ Low QOutput Capacitance

¢ Tight Ig Match

* Tight Vg Tracking

* Dielectrically Isolated Matched Pairs for Differential
Ampiifiers -

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

IT136, IT187 1t v v s cmmmr e r v i ns 60V

[ 1< < J 55V

ITIB oottt 45v
Collector-Emitter Voltage (Note 1)

[ 10 I g0V

3 . 55V

0 A 45V
.Emitter-Base Voltage (Notes; 1 and' 2} ............... 7V
Collector Curfent (Note 1) . 100 mA
Collector-CollectorMeltage .........cooiiin... 70V

Storage Temperatura Range .........

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

Lead Temperature (Soldering, 10secs ........ +300°C
TO78
ONE BOTH
SIDE SIDES
Power Dissipation .. ... v 0.4 Watt - B.75 Watt
Derate above 25°C ... c.vn.t. 23 mW/PeC 4.3 mWes
TO71
" ONE BOTH
SIDE SIDES
Power Dissipation - ............... 0.3 Wait 0.5 Watt
Derate above 25°C ..........

1.7 MW/ G 2.9 mw/ieC

n
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IT136-IT139
Monollthlc Dual PNP
Transmtor

PIN
CONFIGURATION

TO-71
TO-78

cy

E; a,
4501
CHIP
TOPOGRAPHY
PR ' S
0350
p Q020 0029
,0035 * 0039

TYP 2PLACES

. f ] ] 1 —EMITTE
DD |
o

0z5!
| L \_anse £030 0030
0040 * D040
EMITTER —7 7 \Lcou.n.ec-roﬁ TYP. 2 PLACES
. BASE ) 0035 0034
0045 " 0044

T¥P, 2 PLACES

ORDERING INFORMATION*

DICE
IT126/D
1T137/D
IT138/D
IT139/D

WAFER | -
IT136/W
1T137/W
(T138/W
IT139/W

TO-M
iT136-TOT1
IT137-TO7Y
IT138-TO71
IT139-TO71

TO-78
iT136
{1137
IT138
IT139

*When ordering waferfdice refer 1o Appendix B-23,
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IT136 = 1T139 - . .

. BINTERSIL

ELECTRICAL CHARACTERISTICS (@ 25°C unléss otherwise nated)

. IT136 iT137 17138 17139 '
PARAMETER MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX UNITS CONDITIONS
180 150 100 70 les = 10 A, Vg = 5V
150 [.800 |1sa | soo (100 | 800 | 70 | 800 .| 1e=10m4, vop=sv
hFE DC Current Gain 125 125 | 80 50 | | [)gEi0mAVeg=5V .
: ' &5 T 60 40 % T {1g=50mA, Vg = 8V
1 ' . Ts=E5C| 78 78 50 C | a0 _ L lg =1 mA, Vag = BV
. VBE{on . Emitter - Base On Vwltage E 9 . B 8 Ig =10 mA, Vpg =BY
- . 1.0 1.0 10 . 1.0 v Ic = 50 mA, Vg =5
VeEisat Collector Saturation Voltage 3 3 3 3 |- Ig=1mA, Ig=.1mA
. : & A 6 6 Ip=10mA,lg=1mA
Iceo | Collectar Cutoff Current 0.1 0.1 0.1 0.1% | -+ na Ig =0, Vpg = 45\, 30v*
Ta = HI50°C 2.1 0.1 0.1 Tl aas | owA '
lggey Emitteerl.;toff Current 0.1 0.1 a.1 0.1 nA Ic=0,Vep =gV
Cobo Output Capacitance 3 3 3 3§ 'pF [Ig=0ypp=20v, =1 MHz
e T3 1T137 IT138 IT139 ‘
 PARAMETERS , MIN | MAX | MIN | MAX | MIN [max | MiN | max | CVTS| CONDITIONS
BVe,c, . | Ca\llrlector te Collector Breakdown | « 100 5100 =100 | I : o1 MA.
. 'oltage
VCEO(sust) : -cz!:;:ta:; ta Emitter Sustaining 60 60 55 45 v g =1 mA,1g=0
BVcao Collector Base Breakdown Voltage | B0 60 | 58 4 | I|¢ =10 pA, Ig=0 '
BVEpg Emitter Base Breakdown Voltage 7 7 7 7 lg=10pA, lg=0
N 136 IT137 IT138 IT139
PARAMETERS : LUNITS CONDITIONS
. MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX | _
|VBE1 - VBEQ[ " | Base Emitter Voltage Differential 1 2 3 5 mV. .Ic =1 I';'Ia.,.\fcé = 5V
altvge, - Vag, |/AT | Base Emitter Voltage Differontial 3 5 10 | 20 |avic|ig=1ma, veg =8V
Change with Temperature ¢ _ Ta=-55"Cto+125°C
|||;_‘1 - lel_ . Base Current Differential . 25 5 | 19 20 nA | lg=108A, vop = 5v
: : 25 5 1.0 20 | #A |lg=1mA, Vog=5v

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

1-70
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G hEaEE ' IT500-1T505
H[NJM"[L | Monohthlc Dual
Cascoded

| | | N channel JFET

FEATURES . ‘ GENERAL DESCRIPTION _ : :
e Cppp > 120 dB : A low noise, low leaKage FET that employs a cascode
¢ | < 5pA @ 50Vpg structure to accomplish very low Ig at high .voltage levels, 1
* Crgs <05 pF : while giving high transconductance and very high common
* ggs > 025 umhos mode I'BJEGtIUI’I ratio.
[}

Gy

b E]
_ . S
ABSOLUTE MAXIMUM RATINGS | ‘ * * ‘ ‘
{Ta = 25°C uniess otherwise specified) -
Drain-Source and Drain-Gate : ' PIN
Voltages (Note 1) .....oooiiiiiiunii i .. BOV CONFIGURATION
Drain Current (Nt 1) .. iiiiniiinneiasinnnaann 50 mA '
Gate-Gate VOIAGE .. .voovvvivriiiirancianininnes 60V TO-71
Storage TEMPErature ..............oouns -65°C to +200°C low profile
Operating Temperature ...........o00enn -55°C to +150°C -
Lead Temperature [Soldering, 10 88C.) ..evuerv. -t +300°C
OME SIDE  BOTH SIDES
Power Dissipation ............ 250 mw - © 50O mw
Derate above 25°C ...... 3.8 mWr G 7.7 mW/iC

CHIP
TOPQGRAPHY'
{Note 2)
6028 DRAIN-1
022 003 x .003
— T

. BODY - "TlTI tm .
003 DlA, "' R
- L SOURGCE 1
GATE 1 L~ 033 % 003
| 003x 003 028
; | GATE2
{ IlTH” _ L i

DRAIN 2
003 x .003
' SOURCE 2
003 % H02
ORDERING INFORMATION"
T0-78 WAFER DICE
' “loirsne | ITS00MW IT500/D
701 | ITB01/W 17T501/D
[ 17502 IT502/W IT502/D
17508, | IT508MW | 1T503ID
IT504 | .ITS04/W IT504/D
IT505 IT505/W- |- 1T505/D

NOTE 1. Per transistor.

NOTE 2. Due to the non-syrmmetrical strutture of these devices, the — ) — X ) ) -
drain and source ARE NOT interchangeable., *When ordering waferfdice refer to Appendix B'Ea-'

A-71
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IT500-ITS05 ~  BINERSIL

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified]
- "Sy;nbol‘.' . S " Charagteristics Min Max Unit Test Conditions
— — T — ——T— 00 A - -
lGssR 1 Gate Heu,eqse Current [Ta=i25°C = vy Vgg = —20V, Vpg =G
BY 555 Gate-Source Breakdown Voltage | -60 . Ig=-1pA Vpg =0
Vas (oif Gate-Source Cutoff Voliage ~0.7 | -4 V | Vpg=20V.Ip=1nA
Vas Gate-Source Voltage =02 | -38
- j . T -  —h pA | Vpg =50V, Ip =200 tA
'1 ‘lG . Gate Operating Curren.TTA —125°¢ A A
Ings. . SawrationDrain Current {Note 1) | 0.7 -7 mA | Vpg =20V, Vg =0
. . . Common-Source Forward . Dol _ -
Sfs Transconductance (Note 1/ 1000 | 4000 Vps = 20V, Vg =0
Common-Source Forward - = '
9s Transconductance (Note 1) 700 1 1600 Vpg = 20V, Ip = 200 A
. Common-Source Qutput 4mho - f=1kHz
Yos Conductarce . 1 Vpg =20V, Vgg=0
Common-Source Qutput : N _ .
Yos. Conductance -0'025 Ypg =20V, lp = 209 KA
Cg1a2 Gate to Gate Capacitance 35 pF (Vg1 = Vgg = 10V
C: Coamman-Source Input 7 ’
iss - Capacitange . f=1MHz
. Common-Source Reverse ) pF _ _
Crss Transfer.Capacitance (Note 3) 0.5 Ypg =20V. Vg = 0. _
- ) ] f=100Hz,
NF Spot Noise Figure 0% dB , Rg = 10 Mg
- Lo . 0.035 MV =10 Hz
e Equivalent Input Noise Voltage — =
n : i Py 9 0.010 |V Az - f=1kHz
] Irsou | (501 | ITso2 | IvE03 | iTE04 | ITE05 ] Test Condifi
$ymbol Cheracteristics Min| Max | Min | Max| Min | Max| Min | Max | Min| Max | Min | Max Unit est Londitions
Differentizl Gate |. ' ' 1 o Vg = 20V,
lg1)gz Current : 5 5 5| 5 10 15 | nA lp = 200 ga  +125°C
Nassi | Saturation Drain | . : .
? Current Ratio | 0.95[ 1 [095| * [o9s| 1 |oss| 1 [os| 1 |oss| 1 Vpg = 20V, Vg = OV
|0552 (Note 1) _ . ; .
8151/ G1gp Transconductance | ng7( 1 |go7| 1 095 + |09s| 1 [ago| 1 [o.8s| 1 f = 1kHz
Ratio (Note 1) ) I
Differential Gate-
Vos1Vase Source Voltage "} | 5 51 |0 15 2% 50 | my
Gate-Source Dif- . .
& Vpe Vo, | ferenttal Vaoltage 5 10 20 40 100 200 Vpg = 20V | Ty = 25°C
—AT | Changewith I ) - EVI°C Ip = 200 pA[Tp = 126°C
Temp. {Note 2) 5 10 20 40 100 200 Ty = —55°%C
’ TB = 25°C
Crre"" Common Mode . | 120 120 120 120 120 20 dB AVpp = 10V, I = 200 xA
Rejection Ratlo: '
- ** CppR * 20 log1g BV A1 Vggq - Vgepl . B¥pp = 10/ - 20V
NOTES:. 1. Fulsetest required, pulsewidth = 300 us, duty cyele 3%, 2. Measured at end points, Ty and Tg..
3. With caze gu_ardeq Creq Is typically < 0,18 oF.
- TYPICAL PERFORMANCE CURVES .
o L OUTPUT TYPICAL CAPACI TANGE VS$.
GATE LEAKAGE . CHARACTERISTICS " GATE-SOURCE VOLTAGE
g5 <25 g 25 10 -
?' I = 20004 l|E ‘szu‘uu |E f ! ! i
=4 D™ 200uA | - " -
g4 Ta = 26°C g Vs~ 02V g E‘ 8 Mo P
g ] s Tves = -0.4v £ “
o 2 b TVas = ~oev 818 z5¢
2 =] u l'E
£ / R £ Ngg ™ —0BY g \ = ‘\
z 2 - g 1.0 : €10 -] -
u _ / 8 Vgg= ~1.0v 2 \ & - ‘:IH_
£n - /’ —{ _ g0s P VGS"‘-”\: g os ™ %
] [ Y/ LR | &=
c" e il n| - Vg: = =16V a \ . o
-] - o 9 a @ — . 0= L - ——
W20, a0 ., 50 : ¢ 2 a4 & & 10 0 05 -10 15 -20 -2 9 -z -4 -5 -8 -G
VpG - DRAINGATE VOLTAGE - VOLTS DRAIN TO SOURCE VOLTAGE * Vgg ~ GATE S0URCE VOLTAGE - VOLTS Vg = GATE-SOUACE VOLTAGE « VLTS
172
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A050

Usmg the
ITS00 Family to
‘Improve the

Input Bias Current of
BIFET OPAMPS

INTRODUCTION

The LF186 family of BIFET OPAMPS is very popular because
of the combination of high slew rate {typically 12V/us @ unity
gain) and moderste offset voitage (about 2mV). Input bias
current, however, varies.directly with input valtdge, rising from
30pA @ Vin=-10V, to 50 pA @ Vin=0V, and finaily to B0pA @
Vin = +10V. This can be improved markedly by using one of

The 1TS00, like the others in its family, is a dual cascoded n-

channel JFET pair, featuring a typical input bias current of
<1pA with inputs ranging frem -15V to +15V; actual Ig is
guaranteed to be less than 5pA @ VYpa = 50V.

Figure 1 shows an |T500 being used to drive the'inputs of an
LF156. This greatly reduces the input bias current, and in no

the [TS00 series to drive t'_”e. inputs of t_h? LF156. way affects the already superior slew rate; the offset voltage is

not significantly degraded because of the excellent matchlng
of the IT500.

+15V

1T500

+ NPUTF —<.' =INFUT

kit 1% 1hS: 1%
—AAA————AAN——

LF156

L.

0048
2 CONSTANT

CURRENT

SOURCE

~18%

FIGURE 1. INPUT DRIVE CIRCUIT USING IT500

The constant current scurce can be designed with any :
transistor pair having a high beta @ Ic = 400 A, See Figure 2. +18v

An added bonus of the IT500 is its CMRR > 100dB, compared

to the LF156 CMRR of 85¢B: . fia S
This configuration is ideal for electrometer circuits, with good oA
measurement accuracy down to 10pA of input current (< 10%
error with 10pA’of input cdrrent). A 10MO glass feedback,
* resistor connected between the -INPUT and OPAMP OUTPUT IT130 BUAL

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

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

=15V

FIGURE 2. CONSTANT CURRENT SOURCE

1-73
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- IT550
Dual N Channel JFET

FEATU RES ' PIN CHIP
P * Spocihed Matchlng Charactensilcs CONFIGURATION TOPOGRAPHY
1 » High Gain TO-71 6033
- * Low “ON” Resistance AN Y
L \\l‘ } \35
ABSOLUTE MAXIMUM RATINGS |5 i
(25°G Unless otherwise noted) _ T .
Gate-Drain or Gate-Source Voltage . ................ 40V ™ v o
CGate Cumment Ll i “50 mA, 1 ‘J—B“J'n
- Gate-Gate Voltage ..................... e *BOV »ill 2k
Storage Temperature Range ............ . -B5°Cto+200°C SEREELY ""\
Operating Temperature Range .......... -55°C ta +150°C . X3 2
Lead Temperature (Seldering, 10-sec.! ..., ....., o +300°C :
. _ One Side.  Both Sides ORDERING INFORMATION™
Power Dissipation ............... 325mW G50mWw
Derate above 28°C  ........... 22mwW/AC 3.3mw/eC 10-71 WAFER RiCE
IT550 ITS50/W ITS50/D

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS (25°C unless otherwise neted)

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

~SYMBOL PARAMETERS TEST CONDITIONS MIN. MAX. UNIT
lgseR Gate-Reverse Current _ Vgs = —20V,Vpg = 0 —100. pA
[Ta=150°C | —200 mA,
BYgss Gate-Source Breakdown Voltage Ig= —1sA, Vpg =0 -40
Vasofi Gate-Source Cutofi Volage Vpg = 18V, Ip.= 1nA ~0.5 -3 v
Vesip . - Gate-Source Voltage Vpg = OV, Ig = 2mA 1.c
Ipss Saturation Drain Current (Note 1) Vpg = 15V, Vgg =0 5§ 30 mA -
rDsion) " Static Drain Source ON Resistance Ip = 1mA, Vgg =0 : 100 Q.
Tfe Common-Source Forward f = TkHz 7500 12,500
. - Transconductance (Note 1) f = 100MHz 7000 gmho -
Jos Common-Source Output Gonductance f=1KHz2 45
Crag Common-Source Reverse Vpg =18V, Ip = 2mA | f = 1MHz 3
Transgfer Capacitance _ - oF
Ciss common-Source Input Gapacltance . 2 |°
NF Spot Noise Figure f = 10Hz, Rg = 1M 1.0 dB
e, Equivaient Short Circuit f="10Hz B0 i
Input Noise Voltage vHz
_ _ 17550 :
SYMBOL PARAMETERS CONDITIONS CMIN. MAX. UNIT
Ipss1 Saturation Drain Current
besz ' Ratio (Notes 1 and 2} Vpg =15V, Vgg =0 0.95 1 -
|Vesi-Yass| Differential Gate-Source ' 50 my
Voltage Vpg =15V, Ip = 2mA
4|Vesr-Vass| Gate-Source Voltage (To = —55°C to +125°C) :
AT Differential Drift (Note 3) - . 100 pVI°C
9ts1 Transcondustance Ratio
G2 (No1es 1 and 2) VDS =15V. |D =2mA f = ikHz 0.90 1. —_
NOTES: 2. Assumes smaller valug in numerator

1. Pulse test re_quired; pulse width 300us, duty cvele 5_.'3%.
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FEATURES

Low ON-Resistance
High Gain ' ' -
Low Noise Voltage

High Input Impedance

Low Leakage

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

Drain Current _.......vvvoviiarreaieanenns 50 mA
-Storage Temperature ....,. . -65°C1o+200°C
Operating Temperature.Range ... -55°Cto--150°C
Lead Temperature (Soldering, 10 sec) ..... +300°C
Power Dissipation .....ovuvviveeiiinn.n- 375 mW

Derate above 25°C ..o vvi o rinse- ImWw/»cC

- JT1700

" P-Channel Enhancement
Mode MOSFET

1

CHIP

NOTE SUBSTRATE

PIN .
| conFIGURATION TOPOGRAPHY
TO-72 1503
e b o -
e _
N : o e 3
. -
s o o e

15 BOBY

ORDERING INFORMATION*

TO-72

" WAFER

DICE

171700

IT1700/W

IT1700/D

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

ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted), Vgs = 0 unless o‘cherwise; noted.

PARAMETER . MIN MAX UNITS TEST CONDITIONS
BVDSS Drainto Source Breakdown Voltage -40 v VGas=0,Ip=-10uA
BV5DS _ Source to Drain Breakdown Voltage -40 v Vgs=0,ip=-~104A
IG5S Gate Leakage Current ' (See note 2}
IDss . Drain to Source Leakage Currént 200 pA
iDss {150°C) Drain to Source Leakage Current 0.4 uA Ves=0,vps=-20V
- spg Source to Drain Leakage Current. | 400 pA )
IgDs (150°C) | Source to Drain Leakage Current 08 T pA
Vsith) - Gate Threshold Voltage- =2 -5 Y VGs=Vps, ID =-10 uA
DS fon) - Stetit Drain to Source “on”' Resistance| 400 ‘ahms CVgg=-10V, Vps=0
Ipg lon) Drain 1o Source "'on’” Current Z _ mA o VGs = _—10.V, VDSf -15V
8¢5 " Forward Transconductance 2000 4000 wmhas Vps=-15V, Ip = —10 mA.
) Common Saurce ‘ o ' Cf=1kHz _ o
Ciss 1 Small Signal, Shart Circuit, Common & pF . Vpg =-15V, Ip = -10 mA
Source, (nput Capacitarice ' S _ | F=1MHz
Crss Small Signal, Short Circuit, Common 1.2 pF ‘Vpgm-18V,Ip=0
Source, Reverse Transfer Capacitance o f=1 MHz .
Coss Small Signal, Short Circuit, Common 3.5 pF Vpg=-16V, Ip=-10 mA
" Source, Qutput Capacitance . f=1MHz

NOTES: 1. Device must not be tested.dt £125V more than once nor fonger than 300 ms.

2. Actual gste current is-immeasurable. Package suppliers are required

‘to guarantee a Ipackags leakage of < 10 pA. Externél package

isakdge it the dominant mode-which is sensitive-to both transient and storage environment, which cannot be.guarantead.
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IT1 750
N-Channel Enhancement
Mode MOSFET

FEATURES

* Low ON Resistance : PIN _
¢ Low Cydg CONFIGURATION
¢ High Gain

. TO-72

Low Threshold Veltage

1 |

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

Peak Gate-Source Voltage ¢ Note 1 3 PN 128V
Drain Current ... ..%......... PR T PP U 100 mA
Storage Temperature Range -.......... -65°C to +200°C .
Operating Temperzature Range ........ -55°C to +150°C : : CHiP
Lead Temperature (Soldering, 10 sec.) ......... +300°C : ' TOPOGRAPHY
Power Dissipation ................ ... inn. 375 mw .
Derate above 25°C ..o et e 3mW/rC I 1003
: - 28, ooy | Co_L og, eaem]
WQ! o) [ 7 T '
;-
ot:w ¢ %%" %
. 01180
W -
e T o i

* NOTE SUBSTRATE
) 1§ BODY

ORDERING INFORMATION*

TQ-72 | WAFER | DiCE
ITI750. | 1TI750/W | 1T1750/D

*When ordering wafer!dice refer to Appendlx B-23

ELECTRICAL CHARACTER|ST|CS (TA 25°C, Body connected to Source and VBS 0. unless otherwise notedi

PARAMETER MIN TYP MAX UNITS . TEST CONDITIONS
©IVGS(th) |° Gate to Spurce Threshoid Valtage 050 | 1671 30 V . | Vps=Vags Ip=10uA
Ipss | Drain Leakage Gurrent 0 ' 0.1 00 [ nA Vps =10V, vVgs=0
1GSS Gate Leakage Current - ‘ ‘See note 2. .
1BVDss - Drain Breakdown Voltage s K v Ip,=10uA, Vgg=10
DS (bn] Orain To -Source on Resistance 25 50 ohms Vg =20V
ID{an) Drain Current 10 IR . mA | Vpg=vgs=10V
Yis Feorward Transadmittance .| 3.000 T wmhos VD§ =10V, Ip=10 mA,
. . ‘ o =1 KHz
Cigs - Total Gate Input Capacitance . 5.0 8.0 pF 1 ID - 10,mA' Vps =10V,
_ » =1 MHz
Cdg | Gate to Drain Capacitance ] 1.3 1.6 aF Vpg =10 v, f= 1 MHz

NOTES:

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

2. Actual gate current {s immeasurable, Package suppliers are required to guarantee a package leakage of < 10pA.
External package leakage is the dominant mode which s sensitive to both transient and storage environment, which
cannot be guaranteed.
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 J105-J107
N-Channel JFET

- - o , ~ PIN
CONFIGURATION
FEATURES . S T_Q~92.
¢ LOW Ipgiony : :
APPLICATIONS
® Analog Switches
¢ Choppers _
e Commutaiors s b G

ABSOLUTE MAXIMUM RATINGS

{Ta = 25°C unless otherwise noted)

Gate-Drain or Gate-Source Voltage ,..... -25V
~ Gate Current ..... [P PR evev.s B0MA

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 ................... 380 mW B ORDERING INFORM__AT‘ON
o ]
Derate above 25°C 3.3 mwy/ C 3105 | TO-92 only

J106 TQ-92 only
J107 | TO-92 only

ELECTRICAL CHARACTERISTICS ~ — _
TEST CONDITIONS: 25°C unless otherwise noted "Wnen erdering waferidice refer to Append B:25.

, o J105 ' "J108 R L1 _ ‘
. PARAMETER - : o i Toree | max [ il | YR IMAX | MIN ] TYP | MAX JUNIT TEST CONDITIONS
.'GSS | Gate-Reverse Current {Note 1} -3 -3 E -3 | nA JVpg =0V, Vgg=—15V
VGsoty) | Gate-Source Cuteff Voltage —4.5 -10 [ -2 E -5 |-0.5 ~45 Vpg=5Viip=1wh
[ BUgss | Gele-Source Breakdown voitage =25 ~25 |25 1 Y [Vps =0V, Ig=-1.4A
Ipss . | Draln Saturatlon CurrentNote2) - [ 500y |  |200 {100 | mAfvps =15V, Vg =0V B
Inoi) Drain Cutct! Curront {Nota 1) ) j . R 3 ] | 3 R Y \_"Ds'ﬁ 5V, Vg =—10V
'DSjony | Draln source ON Resigtance : 8 § : -8 | % [Vpg=0aV, Vgg =0V
C Drain Gate OFF Capacilance . a5 35 | 35 |- ' .
dutot._4 it ' : -_ i Bl Vpg =0V, Vgg = ~10V
Cyg(otf) Source Gate OFF Capacliance 35 13 35 - _ .
Caglon) ; I f21 MHz
+ Drain Bate plus Source Gate : 180 ' 160 1 180 | oF [Vog=Veg=0V.
Cagion) ON Capacitance h
Taton Turn On Delay Time ‘ T NS PR IET 15 " [Switehing Time Test Conditions -
T, Alse Time 1 ) 20 EO | v 31;?_11%
- Torn Off Do ; - na | ¥oD 1.6V . 158V 15V
taoft) ~ Turn Off Delay Tims 15 15 15 1 Vaswem  -12v -7V =8V
t § Fail Time ' 20 - 20 20 R son 500 500

NOTES: 1. Approximately doubles for every 10°C increase in Ta.
2. Pulse test duration =300 ps; duty cycle=3%.
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o J111 J113
N Channel JFET

* Low Cast CONFIGURATION TOPOGRAPHY
‘¢ Automated Insertion Package
* Low Insertion Loss : To-32 5051
.* No Offset or Error Vollage Generated by Closed
Switch 00136 FULL WADIIE
Purely RESIS‘WE 0175, DRAN] '\_’1 W? lnor: SUBSTRATE (SGATE
, High isolation Resmtance from Driver i
¢ Fast Switching
* Short Sample and Hold Aperture Tnme L) an
‘APPLICATIONS = Jm e
* Analog Switches — o3y * G
. Chopgers p.S5 @ ;_%__[ ISOURCE
-+ Commutators :
ABSOLUTE MAXIMUM RATINGS ORDERING INFORMATION*
(Ta = 25°C unless otherwise noted)
Gate-Drain or Gate-Source Voltage .......... ve.. =38V TO-92 WAFER DICE |
Gate Curment ... ..., 50 mA . 1 11w J111/D
Storage Temperature Range .......... -65°C to +200°C . —— —
‘Operating Temperature Range ........ -55°C to +150°C J112 JI2/W . J112/D
Lead Temperature (Solderlng, 10 $€G. ) ........ +300°C J113 J113IW J113!D
Power Dissipaion. .........itee.iovieaios, .. 310 mw ' '
Derate Above 25°C ..,............... 28 mw/ec
*When ordering waferidice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS ~
TEST CONDITIONS 25"0 unless otherwise noted _ L L
Ji111 . d12 . J113 .
PARAMETERS MINITYP|MAX|MIN | TYP[MAX|MIN[TYP|MAX|UNIT| . TEST CONDITIONS
| lgssA Gate Reverse Current (Note 1) -ty -1 ' -1 { nA [Vps =0V, Vgg =—15V .
Vasiotf) - | Gate Source Cutoff Valtage ) <3 =10 b -1, -5 |05 -3 ] v LVDs=5Y, lo=1uA
BVass - | Gate Source Bréakdown Voitage . [-35 .| -85 =35 - Vos= 0V, g = =TuA
) _Drain Saturation Current (Note 21§ 20-|. | 5 2 | | mA | ¥ps =15V, Vag = 0V
! | IDiofn Drain’ Cutoff Current (Note 1) 14 1 L 1| nA [Vbs =5V, Vgs =10V ..
rDSon) | Drain Scurce-ON Resistance 30 50 1001 & |Vps =01V, Vag = 0V C
‘Cdgtofhy | “Drain Gate OFF Capacitance 5 5 51 -
Csaiotf) | Source Gate OFF Capacitance 5 -5 -5} F' Vps =0V, Vas = 109 )
Cdgiony [ Drain Gate Plus. Source Gate 28 28 28| p Vos = Ves o F =1 MHz,
Csgion) | ON Capacitance . - S
| tdion) Turn On Delay T|me 7] ] 7 7 Switching Time Test Gonditions
[ tr " | Rise Time - ‘B [ - B [ | o111 J112 J113
tdioty .| Turn Off Delay Tfme 20 20/ T 20 ns |Vop 10w 0V qov
t I Fall Time 15 15 N Vast, -12V . -7v -8y
) ] R 0.8k 1.8kiY 3.2k0
NOTES: '
1. Apprommately doubles for every 10°C increase in Ta.
2. Pulse Test duration 300us; duty cycle < 3%
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 J174-9177
P-Channel JFET

_ PIN CHip
FEATURES CONFIGURATION TOPOGRAPHY (Note 1)
o Low Insertion Loss TO-92 Stes
s No Offset or Error Generated by Closed o & !
; i )

Switch L . i ¢ 0035 0037
Purely Resistive oo 7 peTt
High Isolation Resistance from Driver | {118 T g

e Short Sample and Hoid Aperture Time 0657 " BT “‘1l .
e Fast Switching 1
) . NOTE SUBSTRATE 16 CATE
- . . D G 5
APPLICATIONS N
* Analog Switches : ORDERING INFORMATION™
» . . .
. gh&ppe? A T0-82 | WAFER | DICE
.Commutators JTX [ JImaw | ATXID
“When orderlng waieridlce refer to Appendix B-23.
ABSOLUTE MAXIMUM RATINGS (Ta = 25°C unless otherwise noted;
Gate-Drain or Gate-Source Voltage (Note 1) ........ooioiiiivniiiiain, e 30V
Gate Cufrent ... it inirananriannreennaronns e eaaeese e 50 mA
Storage Temperature RaNge .......oovviiiiiiniiiiiianss .. B5°C to +200°C
Operating Temperature Range .......coervrenreernnaaansss P -55°C 14 +150°C
Lead Temperature {Solder:ng. TOSBO.) vevirrinrerasirnaannsiineinrans Yer.. A300°C
Power Dissipation ...........ccciiiivieen.ns S ke e v 350 mW
Derate above 25°C  vvvrnrennnniaas b b e e aaieee e 35 mW/~C
ELECTRICAL CHARACTERISTICS
TEST CDNDITIONS 25°C unless otherwise noted _
oL 175 J176 77
PARAMETERS : MIN| TYP[MAX [MIN] TYP[maX [MIN [ TYP| MAXIMIN[TYP|MAX | UNIT TEST CONDITIONS
lassr | Gate Reverse Current B O 1 . o1 1 nA [Vps =0, Vas =20V
iNgte 2) + - e - e
Vesetn | Gate-S¢urce Cutoff 5} o8 e |1 4 (o8 225 ‘Vpg ==15V, Ig ==10n4
Voltage . ' { v | )
EVgss | Gate-Source Breakdown | 30 | . a0 -] 30 30 . 1 Vos =0, Ig = 1pA
' Voltage AT PR SRR A R T U DR OO SUN R D M
lpss Saturation Drain Current | <20 - |[-100] -7 | -80 [=2 [ |-25 |15 <204 mA [Vps=-15V, Ves=0
{Note & ) . i
ID(off} Drain Cutoff Gurrent -1 -1 -1 ] -1} nA |vpg=-15V, Vas = 10V
{Mote 2 i . . ) ) A 1.
roSion) | Drain-Source ON g5 125 250 300 & |[vas=0,vps =-0.1v
) Resistance . . ] .
Cagtotny | Drain-Gate OFF 5.5 5.5 55 5.5
... . |GCapasitance . N _ . N e e — a4
Caglofy | Source-Gate OFF . 55 155 55 e[| Vo =0, Vs =10V )
Capagilance : ] I P |
Cudglon) | Drain-Gate Plus Source ‘ i | PF o f=1MHz
© + | Gate ON Capacitance 1 40 40 b 4D 40 |vos=Vas =0
ngtr.‘:n)' ) . B L . . R
taen) | Turn Cn Defay Time: 2 5 15 20 | Switehing Tife Test Conditions
: - ‘ : J174 | J175] J176 [ J17T
tr . Rise Time . 5 10 20 25 | ns | ¥oD -0V [.-8V | -6V | -BV
tager) ¢ Turn Off Delay Time 5 10 15 20 1 7 [veswm n12v {8V 8V |3V
t | Fall Time : 10 20 20 25 AL 5600 {12K0Y 5.6K(L 10K
' ’ : ' ' ' : | vesem OV | OV | OV | OV
NOTES:
1. Geometry is symmemcal Units.may be operated with source and drain Ieads interchanged.
2. Approximately doubles for every 10°Clincrease in Ta. .
3. ‘Pulse test duration -300us; duty cycle = 3%, .

178 ) ‘ i
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J201 J204
N-Channel JFET

1 . - . - PIN . CCHIP
FEATURES ' CONFIGURATION " TOPOGRAPHY
s High Input: Impedance - P . :
TO-92 5010*
* Lowigss
. ) ’ . ?mf%F”LL A,
’ ' . . . . ? o .
. o i) BT
ABSOLUTE MAXIMUM RATINGS _ [~ imm;u. ouasons
. . ‘ B | D035 080] T .0O3EL
{(Ta = 25°C unless otherwise noted) L
Gate-Source or Gate-Drain Voltage . ..... -40V : Jovroreret '
Gate Current ..............coonae., - 50mA L g st | TR
Storage Temperature Range ...-65°C to'+200°C | T e
Operating Temperature Range -55°C to +150°C- ORDEHING INFORMATION*
Lead Temperature (Soldering, 10 sec.). ..+300°C
Power Dissipation ................... 360 mW , .T092 - WA.FER DICE
Derate above 25°C ........... 3.3mW/ C J201 J2OUW J201/D
' ' J202 | J202iW J202/D
J203 - J203/W | J203/D
J204 L J204/W - J204/D .
*DICE'WITH 4 MIL BONDING PADS
AVAILABLE. CONSULT FACTORY.
: : FOR DETAILS. )
ELEGTHlCAL GHARA_CTER|ST|CS ’ *When ordering waferidice refer to Appendi-x‘B—za.
TEST CONDITIONS: 25°C uniess otherwise noted . )
. ' _ © J201 1202 Ja3 . 204
PARAMEYERS min i) TYP | MAX MIN | TvP [mak Lmin [Tve [wmax [ win ] 7ve [ wiax | uwir[ - rEsT conomions
lass Gate Reverse. Current [-100 (- 100 | ~100 : <1601 pa |vpg =0 vgg= ~20V
{NOta 2) ] . - : . o
- { Vasior Gate-Source CutoH ) 03| . -15 [ -08 | —48 | -20 ) =100/ g5 | - . -20 Ypg =20V, Ig =10 na
- Voltage ) . : . -
BVggg | Gate-Source Breakdéwn Tl -40 -40 -0 -28 Vog =0 lg= 18R
1 Voltage
IDSS Eatu'railon Drain"Curranl 02 1 .'1.0. . 0‘..9 E 4.5 4.0 . 20 1 \1._2 o ma Vés =2‘C|V, "’GS= s
{Note 3 j I : .
' Gate Current {Note 1) ) ]~35] -5 ~35 -35 pA [Vpg =20V, Ip =200,
s Common-Source Forward | 500 : 7.000 1,500 T 7500 '
Transconductance(Note 2) .
Ir'm “Gomman Source Outpu: . {11 35 | 0 | | 28 kmha Vosu2ov,vggmo | 1T
Conductance | :
CIQQ Comman-Source Input s | 4 ' 4 ] s
- Capaditance ' i ) ' el g
s [ CommonSource Reversa | UK I A Y | I - I " =1 Mz
. Transfer Capacitance i
& - Equivalant ShortCleouit | B ' 5 -3 ' o - nV [Vpg =10V, Vg =0 - |- f=1kHz
Input Noise Voltage A vag .

_ NOTES: 1. Approximately doubles for every 10°C increase in Ta.
k 2, Pulse test duration =2ms.
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J201-J204 - BINTERSIL

J204 .
PARAMETERS ‘ MIN | TYP | MAX UNIT TEST CONDITIONS
| Gate Reverse Current - 100 A v 0.V ooV
GSS (Note 2) P ps = U Vgs = _
8 y Gate-Source Cutoff 05 20 v v 20V, 1D = 10nA
-}, —_, = ' = N
l GS{oth Voitage bs
T BY Gate-Source Breakdown o5 Ve = 0| A '
1 GSS Voltage ' ‘b he s g
G | Saturation Drain Gurrent 12 A v — 0
. . m - y =
Dss (Note 3) DS GS
ig Gate Gurrent {Note 1) ~35 pA | vpg = 20V, I 2004A
Common-Soutce Forward ' '
O¢s : 1500 .
Transconductance (Note 2) ] I .
- amho f=1kHz
o1 Common Source Output -
:; Yos Conductance - v 20V, V 0
A lc . Commaon-Source Input . s = P Tes T
iss '
Capacitance
M P oF f= 1MHz
I Common-Source Reverse :
C CI’SS . 1
Transfer Capacitance
Equivalent Short-Circuit : nv
en . 10 — VDS = 10V, VGS =0 f=1kHz
Input Noise Voltage : Hz
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FEATURES

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

» Low Noise

¢ Dynamic Range Greater than 100 dB
* Easily Maiched to 75() Input

APPLICATIONS

* VHF/UHFE Amplifiers -
¢ Oscillators

* Mixers

ABSQLUTE MAXIMUM RATINGS
{Ta=25°C unless otherwnse noted),

Drain-Gate Voltage ....... e it aaa, -25V
Craim-Source Voltage ...._............. e, ~25V
Continuous Forward Gate Current D 10 mA

Storage Temperature Range ..........
Operatirig' Température Range . ..., .

-65°C to +200°C
. -55°C t0 +150°C

‘Lead Temperature 1Soldering:. 10 segt ......... +300°C
Power Dissipation e e a e 300 MW
Derate above 25°C ... e 1.7 mwreC

ELECTRICAL CHAHACTERIST]CS
TEST CONDITIONS: 25°¢ unlgss otherwise noted

Y

. J308-J310
N-Channel JFET

PIN

- CHIP
CONFIGURATION TOPOGRAPHY
TO-92" -
}" Tang T "'I
Dy,
0a21 * apsu \_\ b
5021 % o e
= & |
s b o CEER e Bhem

ORDERING INFORMATION*

T0-92

_WAFER DICE

J30X

J3OXIW

" J30X/D

*When ordering

waterldice refer to Appendix B-23.

J308 J309 J310
PARAMETER MIN | TYP [ MAX | MIN T TYP | MAX | MIN TYP | MAX| UNIT TEST CONDITIONS
BVags | Gate-Source Brezkdown -25" -25 -25 v lg ==~1uA, Vps =0
Voitage - | .
icesn | Gale Revarse Corrant™ -1.0 -1.0 -1.0 | nA Ve =315V,
[Ta=125°¢C -1.0 -1.0 “10 1 WA |vps=0
Vas(ef) | Gate-Source Cutoff 4 -1.0 -6.5 | -1.0 . -4.0 | -2.0 5| VvV Vpg =10V, I = 1nA
. ‘Voltage ’ i - )
bss Saturation Drain 12 60 12 a0 24 80 " mA | Vpg =10V, Vgz = 0
Current (Note 1 | .
Ngsy | Gate-Source. Forward 1.0 1.0 1.0 v Vos=0,lg =1 mA
Valtage ) !
Gts ‘Comman~3ource Forward: 18,000 - |20,000[16,000 20,0001 8,000 18,000
Transcondugtance .
gos | Common-Source 200 200 200
Output Conductance Vps = 10V, _
arg Common-Gate Forward 13,000 13,000 12,000 #mhos IDDi oma t=1kHz
Transconductance .
Yog Common Gate Output 150 150 150
Conductance
Cgd Gate~Drain 1.8 2.5 1.8 2.5 1.8 2.5 ]
Capachtance Vpg =0, -
Cos | Gate-Source i3 [ 50 73 |50 73 150 PF | vas = —ov f=1MHz
Capacitance
€n Equivalent Shart-Gircuit 10 10 10 nv- | Vpg = 10V, f = 100 Hz
*|input Noise Voltage VHZ o= 10 mA
Rewvisy | Camman-Source Forward 12 12 12 :
Transconductance
Reqvtgy | Common-Gate input 14 14 14 .
Conductance )
Rewvisy | Common-Source fnput 0,4 0.4 0.4 mmbo
__._| Conductance ' f =105 MHz
Reee | Common-Source Gutput 0.15 0.15 0.15 Vps = 10V,
Conductance In = 10mA
Gpg Common-Gate Power 16 16 16
Gain at Nelse Match
NF Noise Figure 1.5 1.5 ‘1.5 dE
Gipg Common-Gate Power 11 11 ik
Gain at Noise Mateh f = 450 MHz
NF Noise Figure 27 2.7 2.7 i
NOTE: 1. Fulse test PW 300 us, duty cycle < 3%.
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RS |]|L LM114/H,LM114A/AH
e Monolithic Dual NPN
Transistor

GENERAL DESCRlPTION o ‘ FEATURES

These devices contain a pair of junction-isolated NPN transis-
tors fabricated on-asinglé silicén substrate. This monolithic
structure makes possible extremely tight parameter matching
at low cost. Further, advanced processing technigques yield
exceptionally high current gains at low collector currents, High breakdown voltage

virtual elimination of “popcorn noise,” low loakages and Matching guaranteed over a OV to 45V collector-basevol-
improved long-term stability, tage range

' ¢+ CMRR>100dB

Low offset voltage
Low drift

High curreht gain
Tight beta match

Although designed primarily for high breakdown voltage and PIN CHIP
exceptional DC characteristics, these transistors have surpris-
ingly good high-frequency performance. The gain-bandwidth GOP#_F;I_%URATION TOPOG HAPHY
product is 300MHz with TmA collector current and BV col- T0-78 : . 4003
lector -base voltage and 22MHz with 10uA collector current. ) .
Typical coliector=base capacitance is only 1.6 pF at BV, , A T oo .
. COLLECTOR =71 —— O—ISDLATION .
ABSOLUTE MAXIMUM RATINGS i | =2 He ZPLACES
. gons o
(Ta = 25°C unless otherwise noted) L R FpLacEs
. o040
_ Collector-Base Valtage () ........ooeenn e : anse 13- \ ‘g2 DIAMETER.
Collector-Emitter Voltage (1} .vieevin. oo P ! EMITTER =2  0040°
Collector-Goltector Voltage . P . EMITTER =1 TYP. ZPLACES ::::1 eren
Emitter-Base Violtage (1) .......... : g%l €
. . o . [+
Collector Current (1] ..... RN - g 8 N
Storage Temperature Range B5°C ta +200°C ORDERING INFORMATION
Operating Temperature Range _-55°C 1o +150°C
Lead Temperature (Saldering, 10 $8C.) ....ivveiiavnes +300°C TC-T1 TO-78 | WAFER DICE
Power Dissipation ........coee.oues i raeri e anens 800mW LMi14 | LM114aH | EMI14/W | LM114/D
Derate above 25°C ... oo iiiiiia P 14mw/e G LM114A | LMT14AH ;
ELECTRICAL CHARACTERISTICS {Note 2) *When ordering wafer/dice refer 1o Appendix B-23.
_ MAXIMUM LIMITS ‘
PARAMETER o _ LM114A, 8H LM1i4, H uUNITS CONDITICNS
OffsetVoltage - 05 2.0 my 1A = Ig s 10044
. Offset Current ' 2.0 10 - nA Ig = 104A
0.5 lg = 1pA
Bias Gurrent 20 . 40 nA lg = 10pA
' 3.0 _ o g A -
Offset Voltage Change ‘ 0.2 15 . mv OV = Vgg = Vyax, Ig = 10sA
Oftset Current Change. 1.0 4.0 nA
Offset Voltagé Drift ' . 20 ' 10 EVI°C
Offset Gurrent . 12 50 —55°C £ Tp & #125° Ig = 1024
Bias Current ' o 60 150 A
Coliector-Base Leakage Current Vod = Yiax
- 10 50 pA
[ Ta=125C | 10 _ 50 nA
Collector.Emitter Leakage ! Ve = Vmax, Vep = OV
Current 50 200 pA . ’
[ Fa=126°C | ~ 50 200 nA
Collector-Collactor Leakags ) : Voo = VMax
Current ] 100 300 pA '
| Ta=125°C 100 300 nA

Mote 1: Pertransistor.

glg\tla 2! These specifications .su:n:nlt,r for Ta = +25°C and OV < Vg < VMAX, unless otherwise specified. For the LM114 and LM114A, Viyax =
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R M116'
Dlode Protected

N Channel Enhancement
Mode MOSFET

I:E&LUIRESS PIN - : DEVICE _
* Inteqrated Zener Clamp for GGate Protection CONF’GURATIOI_“ - S1CH_EMATIC

1 . ' To-12.

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

Drainfo Sgurce Voltage .. ..ee v s e van s 30V
Gate to Drain Voltage ........................ . 30V
Drain Current... ... e e e 50 mMA
Gate Zener Currenit .....................c...s £0.1 mA T
Storage Temperature Range .......... -65°C to +200°C N RN C_HiP
Operating Temperature Range ........ -55°C to +150°C ' G o TOPOGRAPHY
Lead Temperature (Soldering, 10 sec. } ........ +300°C ' S 1003
Power Digsipation-..........0..... ... ..., 300 - mw
Derate:above 25°C ................. 2.2 mW7°C X5 5 =5
' }
o ‘ o ouzsx boze
ﬁﬁ%&ﬁ | o kg

NOTE ' SUBSTRATE
15 B00Y

' ORDERING INFORMATION®

TO.72 | WAFER | DICE
M116 . | M116/W | M116/D

"W'hen ardering wafer.fciiée refer to Appendix B-23.

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

PARAMETER i T mes] UNITS TEST CONDITIONS

rDS_(Om Orain SourceION Resistance _ ;gg Q 32: : fg x :g : :llgg ,ﬁ: \\:::Ss;g
- VGS(th Gate Threshoid Voltage 1 5 Ves= VDS, Ip =10uA, Vgs=0 =

BVpsgs Drain-Source Breakdown Voltage 30 v D=1uA VG5=VpRs=0

BVspg ] Source-Drain Breakdown Voltage 30" Ig=1HA Vep=VBp =0
BVGEpS Gate-Body Breakdown Voltags - 30 80 | Ig=10uA Vag=VpR =0

ID{OFF} " Drain Cutoff Current ' 10 nA VDs=20V,Vgs= Vs =0

IS{OFF) Source Cutoff Current : RT3 | V§p=20V,Vgpn=Vpp =0

Iss” Gate-Bpdy Leakage | 1 100 pA VGg =20V, Vpg=Vag=0

Cas Gate-Source T 2.5 VGR=VDE=VsE=0,f=1MHz

Cod Gate-Drain Capacitance - : ) 25 i Body Guarded

Cdb Drain-Body Capacitance : 7 pF Vae =0, Vpp=10V, f=1 MH:z

Cies Input Capacitance ' 1. 10 :’E? [;&:VDB =10V, Ves =0
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BINTERSIL

U200 U202

“N- Channel JFET

PIN CHIP .
CONFIGURATION TOPOGRAPHY
TO-18 ' - _
FEATURES | S001

s Low insertion Loss
* Good OFF lsolation

APPLICATIONS
» Analog Switches
e Commutators
s Choppers

Furt HAEIUS
IDRMNI

_n-m:s

g

ORDERING INFORMATION®

TO-18 | WAFER ~_DICE

! - U200 U200/wW u2c0/D
U201 U201/W u201/D
U202 U202/wW U202{D

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

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

_Gate-Drain -or Gate—Source VORAGE . vviereniionemmateariainnnranaarssvones =30V
L) (=R 1] 1= 1 | S A R T T 50 mA
“Storage Temperature RANGE «.vuveevrrnneini e -85° C to +200°C
Operating Temperature Range ......vveirsersarnnriorernaasans -55°C to +150°C
" Lead Temperatura (Soldering, 10 BEE.) v e renr e e hi +3800°C
Total Device DISSIPANON ... viair v iier i ciiesaaiaainnaeanns vereeeen 1LBW
Derate aBOVE 25°C . vuuiieree i b 10 W/ G
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
U200 U201 ya02 . o
_Parameter e . o Unit . - Test.Conditions
S : . Min |-Max | Min | Max-| Min | Max S i
N T S A R R -1lpa . :
| lggs | Gate Reverse’ Current ‘ - e — I VEaes = 20V, Vg =0 . .. ..
_ _ ITA215U°CV R IR EITY s
BUss | Gate-Source Breakdown Voltage | =30} ~ |-30 (30 y Pa=1pAVos=0
Vas(oth | Gate-Source Guioff Voltage 1-05] ~3|-156| -5|-85|-10 | VDg =20V, 1p =10nA
g Drain Cutoff Gurrent : ! ! Lm0V Vas = — 12V
‘Drain Gutofi Curren g = = -
Diothy ) T Ta=150°C 1 1] 1] pa | DO TTES :
‘DSS Saturation Drain Current (Note 1) 3L 28] 15( "5l 30| 150| mA | vpg=20V.Vag= 0 _
rdsion) | Drain-Source ON Resistance ' © 150 75| 50| ohmfvgg =0,1np=0 f e 1 kHz "
: | Common-Source Input .
. Capacitance {Note 1) . : '
- pr f=1MHz
e Commen Source Reverse Transfer ’ 5 8 v oV 12V
188 Capacitance 8 ps o GS =

NOTE 1: Pulse test requlred, pulsewidth = 300 gsec, duty cycle' =3%.
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RS

_FEATURES 3

s Good: Matchmg Characteristics
APPLICATIONS

. & Differential Amplifiers

- ® Low and Maximum Frequency Amplifiers-

ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unigss otherwise noted}

" Gate-Source or Gate-Drain Voltage {Note 1} ...... -50V
‘Gate Current (Note T 50 mA
Storage Tempetdturé Range .......... -65°C to. +200°C
Operating Temperature Range ........ -55°C to'+150°C
Load Temperature {Soldering, 10 sec.) ........ +300°C
Power Dissipation .......cooiiiiiiiiiian, 300 mw

Derate above 26°C .................. 1.7 mW/~ G

ELECTRICAL CHARACTEHlSTlCS _
TEST CONDITIONS 25°C unless othefwise noted.

. U231-U235

. Monolithic Dual N- Channel JFET

PIN CHIP .
CONFIGURATION TOPOGRAPHY
TO-71 6037 bz -

5 Dan, % Dy 5 Gi '
ALL BOND PAI.?S ARE 4 x 4 MiL.

ORDERING INFOHMATION_*

T0-T1 WAFER DICE
U23x | U23X/wW U23XiD

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

Parameter N Min_| Max | Unit Test Conditions
i Ce =100 pA .
lGssA Gate Reverse C"urfént‘ : Vas =-30V,Vps =0
e A Ta=150"C —500 nA
BVass Giate-Source Breakdown Yoltage =50 lg = 1uA, Vps=0
VGEsioff) Gate-Sourca Cutoff Voltage -05 | 45 v Vos = 20V, Ip =1 nA
Vas Gate-Source Voltage. .. 0.3 | 4.0
-50 | pA | Voa =20V, I = 200pA
I . Gate Operating Current . SEETRE S . :
' TA=135°C 250 | nA .
bss - Saturation Drain Current [Note 2} : 05 | 50 mA | Vbe =20V, Vas =0
: ) : : 1000 | 3000 f=1kHz
gis Common-Source Forward Transconductance (Note 1) Vps = 20V, Vas =0 -
. ) . . 1000 amho . ' ] f =100 MHz
Ofs Common=-Sopurce Forward Transconductance (Note 1) BQ0 1600 T Vo = 20V, Ip = 200pA
Qos Common-Source Qutput Capacitance | 35 Vps =20V, Veg=10 f=1kHz
dos Common-Source Cutput Conductance . 10. Vog = 20V,'Ip =-200uA
Ciss Comimon-Source Input Capacitance []
_ : w— s _ e "
_ Crss Common-Source Reverse Transfer Capacitance a1 ; Vos =2 UV.I.V(.as -0 .
®n Equivalent Short Circuit Input Noise-Voitage B0 |+ Hz T=100 Hz
' s : U231 [ uza2 |'u2a3 | U234 | U235
Matching Characteristics Max | Max | Max | Max | Max | Unit ‘Test Conditions
lg1-las] Differential Gate Current 10 1 1o 10 10 10 nA | Vpg =20V, Ip = 200zA [125°C
|lpgsi-lossa! Saturation Drain Current | & & 8 0 7T 1% ) % Vps. =20V, Vgg = D ’
ipss1 Match [Note 27 I . T
Vasi-Vasz| | Differentiai Gate-Source 5 10 15 20 25 mv
) ) Voltage _ _
ST B : - {Ta=256°C
|AlVas1-Vasal Gate-Source Voltage - 10| 25 50 75 100 . Ta=125°C
' AT | Differentiai Drift {Note 3) - pvrc | . -~ |Ta=-88C
i ” - 10 { 25 50 75 | 100 Vog =20V, Ip=20CuA |Te = 25°C
(gfs1-gssal’ | Transtonductance Mafch 3 5 N 10 ' 15 %] : ’ )
gis1 - (Note 2) . _ ' =1 kMz
| Gos1-Bos2 | " Diffsrential Output 5 5 —5 5 5 | xmho
R Conductance . - | ¢
'NOTES:; .
1. Per transistor. ’
:2, Puise test required, pulse width.=.300. LN duty cycle.= 3%.
3. Measured at end points, Ta and Te.
f
1-86

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5791093/OP05.html

U287
Monollthlc Dual
N-Channel JFET

&0

FEATURES PIN : CHIP
. > 5000 umho from DC to 100 MHz -
. ﬁnf;tched Vés, gt and gos CONFIGURATION TOPOGRAPHY
TO-99 ' © 6022
: [ % e
ABSQLUTE MAXIMUM RATINGS 1 £, ‘f" ZPLaces)
Oy =
1Ta = 25°C unless otherwise noted) I o e - 5
. ITYP. 2 PLACES!
Gate-Drain or Gate-Source Vollage (Note 1) ...... -25V Ar——
Gate Current (Note 1) ... iaett e 50 mA ;03: R
Storage Temperature Range .......... ~65° C to +200°C '
Cperating Temperature Range ........ -55°C to +150°C
Lead Temperature {Soldenng. 10s8ec) --:vn.. +300°C
ONE SIDE BOTH SIDES
Power Dissipation.......... e 250 'MW 500 mw
Derate above 25°C ......... 38 mw/,C 7.7 mWreC

ORDERING INFORMATION*

, " [Toe8 | WAFER | DICE
U257 | U257W | U257/D

. “When ordering waferidice rofer 1o Appendix B:23,

r

ELECTRICAL CHARACTERISTICS 25°C unless otherwise noted)

PARAMETER ] -] MIN MAX | UNIT ) TEST CONDITIONS
. ' I 100 | pA. . _ -
I - o - | r 0 = =
GSSR Gate Reversé Current [Ta=150°C| 350 oA VGS 16V, Vps=0
BvYgGss _ Gate-Source Breakdown Voltage - -25 v Ig=-1uA, Vpg=0 N
VGSiof) | Gate-Source Cutoft Voltage o _ =1 -5 Vos = 10V, ip=1nA
loss "~ | Saturation Drainy Current {Néte 21 5 40 mA | Vpg=10V,Vgg=0
gis Common:Source Forward Transeonductance 5000 | 10,000 Vps=10V,Ip=5mA [f=1kHz
afy ~ | Commion-Source Forward Transconductance 5000 | 10,000 mho Vpg =10V, Ip=5mA | f= 100 MHz,
Jos Common-Source Ouiput Conductance o 150 H C | Vpg=10V,Ip=6mA |f=1kHz
doss Common-Source Output Conductance 150 . 1 - ’ f =100 MHz
Ciss Common-Source Input Capacitance iy . B .
s = i = f=1M
Crss . . Common-Source Reverse Transfer Capacltance 1.2 p:F VpG=10V,Ip=5mA =1 Hz. .
. ) ny .
28 - Equivalent input.Noise Voltage o . 30 | JHz [ - -7 |£=10kHz
% . Drain Current Ratio at Zero Gate Voltage {Note 2) | 0.85 1 ) Vps=10V,VGs=0
[VGs1-vGs2l | Differentizl Gate-Source Voltage . 100 mV .
. -gff% " Transconductance Ratio 1 0.85 1 Vpg=10V,Ip=5mA,
5 . . :
—— - - f=1kH
] 19051-g0527! Differeitial Output Conductanee : _ 20 | pmho z
NOTES:

1. Per transistor. -
2. Pulse test requured pulse width = 300 us, duty'cyele < 3%
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FEATURES

* Low ON Resis{ance
® Ip(otf) <500 PA . '
. Swnches dlrectly from T2L Logic (U306)

APPLICATIONS

.. Analog Switches -
o Commutators ..

o U304 U306
P-Channel JFET‘

PIN :
CONFIGURATION

TQ-18

. Choppe.rs b ogeg §
- A CHIP
ABSOLUTE MAXIMUM RATINGS TOPOGRAPHY (Note 1)
{Ta = 256°C unless otherwise noted) .
Gate-Draln or Gate-Source Voltage (Nate 1) ... ....... 30V il _
Gate Current ......coviiiiiiiiiinen, e 50 mA 5508 . | Ly 3335183‘;3;
Storage Temperature Range ............ 65°C to +200°C e uas
Operating Temperature Range .......... -55°C to -+150°C e * obeM o6é
Lead Temperature {Soldenng 10 sec. ) veveareans 300°C srash
Power Dissipation, ... . ..l i ee wawe 350 MW Sotet oosai 1 |
' Derate above 25°C L ..iiiiiyiairieeens 2.8 mW/C D37 0930
00271 0G5S
NOTE SUBKTRATL I5GATE
ORDERING INFORMATION"
TO-18 WAFER DICE
. U304 U304/W Uan4/D
' ‘ U3aos U30s/W U305/D
U306 U306/W u306/D
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted. *When ordering wafer/dice refer to Appendix B-23.
S : E U305 U306
. Parameter -| Min | Max | Min | Max | Min | Max | Unit Test Conditions
_ [ Iso0 [ - 1500 1 500 | pA
lassp | Gate Reverse Current { - ; - 'Vas = 20V, Vbg =0
) | Ta=150°C 110 1.0 1.0 ua |
BVgss | Gate-Source Breakddwn Voltage | 30 B 30 1 .30 . C | IG="Tuh Vps =0
Vs (o] Gate-Source Cutdff Voltage 5 | 10 3 6 1 4 | ‘[vos =158V, Ip =-1pA
L L "1 b Y | ves =0 o= -15mawsos,
. Nosion)| Drain:Source ON Voltage. -1 0.8} 08" : v o = ~TmA (U305),
, o o Il - _ Ip = -3mA (U308)
| Ipgs< | Saturation Drain Current (Note 2}, |-30 [-80 |-15{ 60 ] -5 [ -25 {mA [Vpy=-15V Ves=0
L ' 1 =500 © [-500 -500 ph | Vos = <15V, Vgs = 12V (U304}
It | Drain Cutoff Gurrent 1 . , _ Vag= TV (U305
: Ta=180°C —1.0 =1.0-| - 1.0} wA |- Vas =38V (U308,
[DS{on) _-'Stahc Drain-Source ON Resistance . 25 110 175-f o | Ves =0V, lo=~1mA ]
rdsien) | Drain-Seurce QN Resistance 85 170 175 | 1 | Ves =0V, Ip=10 =1 kHz
Ciss Common-Souree: Input Capacitance ' a7 27 | 27 " |Vps=-18V, Vag =0 - :
i 5 R B ' Vbs =1, Ves = 12V U304} f=1.MHz
' Gommon-Source Reverse Transfer oF Vas =7V (U305, i
Crss Capacitance : 7 7 7 o Vag = AV (LI306)
N ' ' . U304 | U305 | U306
tden) | Turn-ON Delay Time 20 o5 [ oes , L -
j , Vob -10v -6V BV
tr Rise Time 15 25 39 |'ns IVasem] 12V 17V 5
tdioti) Turn-QFF Delay Time 30 15 20 RL 5800 [ 743() | 13004
tr Fall Time 25 40 60 Vagonl |0 1]
Dy | -1omMA ] -/mA | =3mA
NOTES:

1. Due to symmetricai geometry these units may be operated W|th source and drain leads mterchangecl

2, Pulse test pulsewidth = 300us, duty cycle <3%
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U308-U310
"N-Channel JFET

FEATURES PIN CHipP
¢ Indusiry Standard Part in Low Cost Plastic Package | CONFIGURATIONS TOPOGRAPHY
+ High Power Gain : TO-52 _ ' g '
¢ Low Noise —i
- . W j]
* Dynamic Range Greater than 100 dB - g2 13- LN [,
i . i . ' P f v
s Easily Matched to 750 Input _ m 502 | \ e
ABSOLUTE_MAXIMUM RATINGS
{Ta=25°C unless otherwise noted) . e
Gate-Drain or Gate- Source Voltage ....... cerneeres 25V MO Gare aronces SN O |
Gate CUITeNT . .vev et ein e cnneines Cheewea.. 20 MA G.C *
) s ORDERING INFORMATION
Storage Temperature ............ ... -65°C to +200°C
Operating Temperature Range ......... -358°C to +150°C _ T0-52 WAFER DICE
Led Temperature {Soldering, 10 sec.) ........... +300°C U308 U30aiw U3osain
Power Disstpation ... .. ... aeeees 500 MW Uang | U309/W U309/D
Derate gbove 25°C ......... i easeares AMW/SCC k1] U31ow U310/D
. *When ordering waferidice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted}
SYMBEOL| PARAMETER U308 U309 usto UNIT TEST CONDITIONS
C MIN | TYP| max| MINl TYP| MAX| MIN| TYP| MAX S
) _ -150 -150 S0 opA | Vgg=-18V
'GSSR Gate Reverse Current . '
TA = 125°C] . -150 -150 : -150 | nA | V=0
Gate-Source Breakdown ’ i " ; _
BVGss |veitage | =26, : -25| -25 Mg E-T8A,Vpg=0
v (ate-Source Cutoff - - v
GS{off)| Voltage -1.0 -60 i-10 ~40 |-2.5 -6.0 . Vpg= 10V, ip=1nA
Saturation Drain-Current ; . - : : . _ _
Inss | (Note 1) iz 60 | 12 | 0| 24 80 | mA . Vpg=10V, Vgg=0
Gate-Source Forward' 1 : : : ) - o
Vasi) | voltage . . 1.0 1.0 |10} v | P 1:0 mA, Vs =0
Commeon-Gate Forward | i ' . L )
94g Transconductance (Note 1) 10 ' 20 10 20 10 18 mmho Vo =10
, _ ps= 10 V.
; z - f=1kHz
Common-Gate Dutput . ID =10 mA
9008 Conductance . 150 - 150 . 180 umbho | ]
C d Drain-Gate Capacitance ) 25 25 2.5
gd . : Vgg=-10V,
! pF Vo &10V f=1MHz
Cgs Gate-Source Capacitance 5.0 50 ) 5.0 DS
: Equivalent Short Circuit 1 10 10 10 oy Vpg= 10'\_:‘. #= 100 Hz
n \nput Noise VYoltage ) ) . _ Nz . ID 210 mA
_ Common-Gate Forwerd: | 15 15 | 15 f= 100 MHz
g  Transconductance 14 14 14 S | F =450 Mz
. : . mmho |
A e - | commen-Gate Qutput 0.18 | 018 . 0.18 | f =100 MHz
ogs Conductance 0.32 0.32 0.32 Vpg= 10V, =450 MHz
G [Common-Gate Powe: | 18 1 18" 116 lp=10mA | 5 =100 MHz
Pe Gain 11 | 1 n = 450 MHz
: : = ; dB -
L 15 15| 1.5 . ) =400 MKz
NF Naise Figure kAN _ 57 57 - |f= 350 MMz
NOTE: Pulse test duration = 2 ms. _
1-89 _ "
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BINTERSIL . U401-U406
R Monollthlc Dual N- Ch?ll;nE?I!

S ‘ _ IN . CHIP
FEATURES ' . CONFISURATION TOPOGRAPHY
« Minimum System Error and Cahbrallon 1071 -
¢ Low Drift with Temperature - o ,'_603? .
e Operates from Low Power Supply Voltages '.""“_""”G:_"‘ :
. ngh Output lmpedance |

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

Gate-Drain or. Gate-Saurce Voitage {Note 1) ,....... 50V .
Gate Current (Note 1) ......... oo ias 10 mA _ AL BUNDG;ADSARE‘.M'J wiL
Storage Temperature Range ..... vea.. B5°C to +200°C ' _ o
‘Operating Temperature Range +....... -55°C to +150°C
Lead Temperature- Solde 10 8€C) vovunnian +300°C
perafure-{Soldering, 10 sec) ORDERING INFORMATION*
'ONE SIDE  BOTH SIDES .
Power Dissipation ........ 300 mW . 500 mW
: - ' T0-71 WAFER DICE
Derate above 25°C .. 26 mWeC 5 mw/C - :
S u40x . uanxiw U40x/D
' r o, . L oL
ELECTRICAL CHARACTERISTICS _ _
TEST CONDITIQNS: 25° unless otherwise noted. *When ordering waferfdice refer to Appendix B-23.
' ] vam U4z | Uags | U404 | U405 | uame | -
t ' - - it t CondHi
Parameters ‘Min | Max | Min | Max ['Min | Max| Min.| Max| Min | Max | Min | Max Uni Test Con Imns
BVg3s Gate-Scurca Breakdown. -50 50 | -50 -50 .50 | -50 .V [Vps = o.a = ~ud
.| Vaoltage i | o
' lcss Gate Reverse Current : 25| |25 -25 =51 |25 5| pA Tvos =0, Vas = 30V
. {Note 2| : i
Vasiof) Gate-Source Cutoff -5 [-2&| -5 |-=5| -5 |28 -5]|+858| & |25 -5]|~25 Vps = 15V, [p=1nA
¥ Voltage - . ) ) - . v _
Vasion) Gate-Source 23 2.3 230 (23| |-2a 23 [Vog = 15V, I0 = 200uA"
. Voltage (on) . _ i . -
loss " Saturation Drain Current — 05 110.0] 0.5 [180] 0.5 [106] 0.5 [100] 0.6 [10.0] 0.5 10,07 mA |Vos= 10V, Ves =0
{Note 31 . e =
Operatlong 1 -5 IEEI IR EE -15 T-18T " T-15] pA [Vba=15Y,
Ig Gate Current (Note 2) [Ta = 125°G =10 -10: =10 [ =10 —10 10| nA | lp=200uA .
BVg1-a2 Gate-Gate Breakdown +50 +50 | +50 x50 +50 50| v Vps = O Ves=0la=£TpA ;
* Voltage . i
Ofs Common-Source Forward 2000 7000| 2000 [700012000] 7000 2000] 7000 |2000{Z00G|2000( 7000 s
Transconductanget Note 3) ' - Vos =10V, | ¢y ihg
dos’ Common-Source Output 20 | . 20 20 | a0 20 NS Ve =10 : A
) Conductance ' ' ) umio |-
Qis Common-Source Forward ~T1cao|1e0a]1000(1 600 (1000} 1800} 1000|1600 {10001 1600{ 1000 1800 .
: Transconductance- i i - , _ i ¢=1kHz
Gos Cemmen-Source Quiput 20 204 |ao| 2.0 2.0 72.0 ~ I
Conductance - _ _ ; : VoG = 18Y,
Ciss Commen-Source Input - aqaf 0 8.0 | 8.0 8.0 8.0 Ip = 200uA
: Capagitange - ] ! i E . V=1 MHz
Crss ]. Common-Source Reverse ] a0} 3.0 3.0 3.0 3.0 Els] P )
Transfer Capacitance . - T T
en T [ Equivalent Short-Circuit 20 20 20 20 | 20 |20 | BV _|Vps= o | e 10 Hz
Input Noise Voitage : VHz | Vas=10 ‘
CMAR Common-kMode Rejection 85 | o5 | 95 @5 80 ] [ dB | Vpg =10 to 20V, Ig = 200uA
. Ratio (Note 4) t i _ L ]
[Ves1-Vasa| Differential Gate-Source ' s T 710 110 s Teg) T 49 | mv | Voag = 10V, Ip =200pA
. Viitage ] B . - - . . 1 . .
AlVeg-Vass) | Gate-Source Voltage Ciffer- 10 | 10 25 25 40 80 |«V/°C|Vpg =10V, |Ta=-35°C,
AT | ential Drift (Note 5! .1 ) - | . T iipe= gggpp,‘ Tp=+25°C,
' ‘ : Ip = 200xA
i To = +125°C
NOTES: C : AVeD -
1.. Per transistor, . 5. CMRR =20 ion[m] ,AYpD =10V,
2. Approximately doubles for every 10°G increase in Ta. . Vs, 2l

3. Fulse test duration = 300 usec; duty cycle < 3%.
4, Measured at'end points, Ta and Tg. :

. .
1-20
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1S, - | '_'_U1_89"--7-U1_899.
alhanf | N-Channel JFET

FEATURES

* Low Insertion Loss ' PIN CHIP
* No Error or Offset Voltage Generated CONF'%""“T'ON ' Toposeug:hPHY
by Closed Switch To%2 o o
. TR ST DA PR
APPLICATIONS - . - U e i
Analog Switches, Choppers e |
~ ABSOLUTE ‘MAXIMUM RATINGS ' . . P *‘%:;L,;'__:
(Ta = 25°C unless otherwise noted) =~ - ‘ l
Gate-Drairi or Gate-Source Voltage - ....... -40V ’ D
Forward Gate Current ................. 10 mA ' L m___ S | s
Storage Temperature Range .. -65°C to +200°C s-e 6 -
‘ " Operating Temperature Range. .-55°C to +150°C ORDERING INFORMATION#
Lead Temperature (Solderlng, 10 sec). .. +300°C . . ' : :
Power Dissipation ............... ce.. 350 mW T0-92 | 70-92-18 | WAFER | DIGE -
Derate above 25°C .......... 35 mW/eC U1697 1 U1897-18 | U1897/W | U1897/D
) . . ' ‘ - U1898 | U1898-18 { U1898/W | U1898/D
ELECTRICAL CHARACTERISTICS . U1899 | U1899-18 [ U1899/W | U1899/D

TEST CONDITIONS: 25°C unless otherwise noted"

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

o . 1897 11298 U1599 |
PARAMETERS | 'MIN [MaxX [MIN [MAX | MIN |MAX |UNIT] ) TEST CONDITIONS
BVges Gate-Source Breakdown Voltage . —40 —40 —40 | V | 1G= =14, Vpg=0
lzssR Gate Reversa Gurrent ]  |~400 - 400 — 400 Vag=-20V, Vpg =0
ipgo | Drain-Gate Leakage Gurrent 1 200 200, 200 VpE =20V, Ig=0.
Isgo - | Source-Gate Leakage Current . 200 200 200| pA-|Vgg=20V,Ip=q j :
Ipeff) | Draln Gutoff Current e 200 200 200 Vpg =20V, Vgg = — 12V {L1897)
S | Tp=85"C ' 10 10 10] nA | Vg = —BV (U1898) Vg = -6V (U1899)
Vasioty) | Gate-source Cutoff Voltage [—5.0] ~ 10| -2.0] -7.0] —1.0] -60| Vv | Vpg=20V, =1 na
TTbss Faturafion Drain Gurrent - 30 15‘. 8.0 mA [Vpg =20V, Vg =0
{Note 1) : ! .
' | Ygg =0, ip=6.6ma (U1837}
VDs(on) 1 - Drain-Source ON Voltage 7 0.2 0.2 02| V | ip=40mA U1898) Ip=2.5mA L1899}
TDS{on) Statle Draln-Source ON EE 30 v . 80| O [Igp=1mA, .VGS =0
: |- Feslsfance - . e = ) )
Cdg Drain-Gate Capacitance o 5 5§ j. 5 Vpg =20V, Ig=0
Csg Source-Gate Capacitance [ 5 5 5 | Vo =20V, Ip=0 _
Ciss | Common-Source Input’ 16 16 16| pF | f=1MHz
_ Capacltance O R . Vpg =20V, Vgg =0
Crss ] Common-Source Flevarsa R a.5| - 3.5 35 )
Transfer Capacltarice - ) ) ] . . .
t-d(onj “ 1 TumON Delay Tima 15 1 15 20 Switching Tima Test Conditions )
i Rise Time . 10 20 ~4G] ns - U1Ee7 - Uisss U1E%9 -
- T ' . R Voo 3v 3v av
. . - ) Vasion) 0 - 0 0
totf | TumOFFTIme . 40| 60 80 Vaspfy -12v -8V -6V
| S Lo Ay 4250 7700 11200
Ibjon) B.EMA 4mA.  2.5mA

NOTE: 1. Pulse test pulsewidth =300 gs; duty cycle<3%
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RINTERSIL VCR2NI3PI4NI7N

Voltage Controlled
Remstors

APPLICATIONS - 3 | '
‘ - A . ~ o= - CHIP S
» Small Signal Atteruators R . TOPOGRAPHY _
-8 Filters \PHY. . )
oo P IT P VCR2N VCRTN
* Amplifier Gain Control . 5001 e 5007
* Oscillator Amplitude Contral o | oanss e mnos _ gom moe—t== o P o, vus
‘ - . . 00175 JDBAIN) N ;o077 Lote SUBSTRATE IS GATE, palt - w;s_* pass ¢
ABSOLUTE MAXIMUM RATINGS - | T LT e
e : : ; e | W |ex
{Ta = 25°C unless otherwise notedy . ais oz ez | e
Gate-Drain or Gate-Source Voltage ....... 15V o o o] @ | s
S i . SQURCE LN A L
Gate Current ... ol e 10 mA . : l : r'**""iﬁll'"f \ :
Starage Temperature R_ange .. =B5°C to +200°C o Looes Dot L 0 L MR ewes
‘Operating Temperature Range- --55° C to +150%C T e Tsoumce '
Lead Temperature (Soldering, 10 sec) . 3000 C i o _
Power Dissipation ..., ........... " ... 300 mW - ‘ : veRaN P :
Derate above 25°C ... ...... . 2'mW/ieC . T meo : . 5010.(4Ny " / . %‘f‘ FULL A
PIN versp | . 5 Soxs ooy SN | rr
- W 025 ooaT o : - _
CONFIGURATIONS 5508 1, *HJ T
) - . Brad | . .unzsx% —t I
'T0-18 TO 72 . - TO-?Z i e Bl -t ' o o Vooas
) P Channel\ [N-Chiannet) - : e it : 0050 NaTE: S;Jgs?;“"
' 7 NOTE suasmm ISGATE _%1—;’"'"
ORDERING INFORMATION*
TO48 | TO.T2 WAFER - [~ DICE
VERZN — VCRZN/W 1 VCRENID
“VCRAN e VCRAN/W | - VCRAN/D
— VCR3P |~ VGRaP/W _| VCRSPID |
— .| vee?rN | veRYN/W | VCRIN/D

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

ELECTRICAL CHARACTERISTICS 25°C. unless otherwise noted)
' -Channel VCR FETs

. n VCHZN | VCR4N | VCRTN _ ] )
' Parameser Min | Max | Min | Max | Min | Max | Unit Test Conditions
% lass  [Gate Reverse Current -~ "~~~ | -5 1021 —0.1]'nA |Vag =-15V, Vps =0
A{BVass |Gate-Source Breakdown Voltage | -15| - | 15 15 V le=-1TpA Vps =0
T Vasiott) [ Gate-Source Cutoff Voltage =25 =7 |-BB) =F |1-25] -5 [I0™="1 pA; Vps = 10V E
C | rdsion) Drain Source ON Resistance . .| 20 | 60 | 200 [ 600 [4,000{8,000] {} |Vas=0,Ip =0 f=1kHz
| Cdgo Drain-Gate Capacitance | |75 [~ | 8 | 15| pp{Vep =10V s =0 L 4 ypsy
Y | Csgo Source-Gate Gapacutance ' 1. 1 75| 3| 1.5 - Vg =-10V, Ip =0
P—Channel VCFI FETs , : e
. Parameter C T TN YCRap Unit = ) Test Conditions
8| Igss Gate Reverse. Current T 20 nA Vas = 15V, Vps =0
X BVass Qate-Source Breakdown Voltage NI ' -V ") lg=1uA, Vos =0
- T Vesef) | Gate-Source Cutoff Voltage - R EE 7 ' Ip = -1uA, Vbs = -10V]
C | rdsion) Drain-Source ON Resistance 70 | 200 | 9] Ves=0,lp=0 - f=1KkHz
1D Cdgo Drain-Gate Capacitance = 1 B | . : Vo =10V, g =0 o
- = pF — f =1 MHz
Y | Csgo Source-Gate Capacitance 6 Vs =10V, In=0
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JFETS AS VOLTAGE CONTROLLED RESISTORS

The voltage controlled resistor is a junction field effect tran-
sistor whose drain to source ON resistance is ¢controlled by
gate to source voltage.

The gate control terminal is high impedance thereby allow-
ing negligible control current. The gate voltage is zero for
minfmum resistance, and increases as the gate valtage ap-
proaches the pinch-off voltage.

This VCR is intended for use on applications using low level
AC signals. Figure 1 shows the output characteristics, with
an eniarged graph of VDS = 0 for AC signals with .no DC
component. Operation is in the first and third quadrants; the
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,

-

JFET QUTPUT CHARACTERISTICS
ENLARGED AROUND Vpg = 0

BINTERSIIL

Figure 1 also shows that certain combinations of gate con-
trol voltage and signal levels will cause resistance modula-

-tion. This distortion may be improved by introducing local

feedback as shown in figure 2 for best frequency response
and impedance levels; eliminating the feedback capacitor
will require the gate control voltage to be double for the
game ON resistance. The resistor values should be equal,
and about 100kQ. '

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

Vgs = 0V

Vgs = -2V
Vas = -4V
Vgs = -6V
¥as = -BY

Vpg-VOLTS

JFET OUTPUT CHARACTERISTICS

FIGURE 1 .

>

R ‘
GATE CONTROL O— AN

rl}

FIGURE 2

1-93

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/5791093/OP05.html

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/5791093/OP05.html

