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' ENGINEERING SOLUTIONS ON A CHIP
FROM INTERSIL

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

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

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

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

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

ANALOG SWITCHES AND MULTIPLEXERS

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

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

31%4- and 4V2-digit display output (DVM) analog-to-digital converters; 12-, 14- and 16 kit
microprocessor-compatible analog-to-digital converters; and high- speed precision
digital-to-analog converters up to 14 bits.

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

A wide range of low-power counters, timers and multidigit LED, LCD and vacuum
fluorescent display decoder/drivers, 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 spebifications
contained in these data sheets at any time without
rotice, such chariges 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
avaitability 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, Gooex, ICLxxxx, [CMxxxx,
etc.) then by numeric sequence (ie: LM100, LM101A4,
LM102, LM105, etc.} and ignoring package/temperature/
pin number suffixes. The basic numbering sequence,
is sorted by reading the part number characters from

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

BASE NUMBER INDEX

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

FUNCTION INDEX

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

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

are organized alphabetically by function. The Funec-
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: ane 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 |gft-hand col-
umn, the competitive device part number is organized
alphabetically by manufacturer. The Intersil pin-for-pin

- replacement appears in the right hand column.

SELECTOR GUIDES

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

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

DIE SELECTION CRITERIA

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

HIGH-RELIABILITY PROCESSING

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

Intersil reserves the right to make changes in Gircuitry 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 WARF!ANTED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVECES
AND/OR $YSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF. INTERSIL INC.

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

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

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

Intersil cannot assume responsibllity for use of any circuitry descrlbed other than tirGuitry entirely embodied in an Intersil proguet, No clrcult patent licenses are
Implied, Intersil reserves the right to change the circuitry and specifications without notice at any time.

A-2



ALPHANUMERIC INDEX

TYPE # PAGE TYPE # PAGE TYPE # PAGE TYPE # PAGE
2N26807 19 - 2M5115 137 3N173 1-60 - ICH8500 5-208
2N2608 1-8 2N5118 137 3N188 1-81 ICH8510. 5-214
2N2609 1-8 2ZN5117 1-39 . 3N189 - 1-61 ICHB8515 5-222
2N3684 3-10 2N5118 139 "3N190 1-61 ) ICH8520 5-214
2N3685 1-10 2N5119 1-39 3N191 161 - ICH8530 5214
2N3686 1-10 2N5196 1-40 pAT23 b IGL101AEN 546
2N3687 110 2N5197 1-4Q HATIZ b ICL108ALN  5-46
2N3810 111 2N5198 1-40 . whT40 b ICL30AALN  5-46 .
2N3811 1-11. 2N5199 1-40 pAT41 i ICLI0BLN 5-46
2N3821 113 2N5397 1-41 PLYL] A ICL7104 4-166

- 2N3B22 113 IN5398 141 wATTT 549 - - ICL7106 4-20
2N3823 1-14 2N5432 1-42 ADSGS = ICL7107 420
2N3824 - 1-16 2N5433. 142 ADSE0: - 528 .- ICL7109 4307
2M3921 1-16 2N5434 1-42 ADTAIK - ICL7115 4-46
2N3922 1-16 2N5452 1-43 AD7520 4-138 ICL7116 - 4-59
2N3954 117 . 2MN5453 1-43 - AD7521 4138 7 1CL7117 4.59
2N3955 117 2N5454 1-43 ADY523 4144 " ICL7126 4:67
2N3956 117 2N5457 144 AD7530 4-138 - - ICL7129 4-75
2N3957 117 2N5458A. 144 . AD7531 4138 . ICL7134 4-85
2N3958 117 2N5489 144 - AD7533 4148 - 1CL7135 498

- 2N3970 1-18 . -, 2N5460 1-45 . ADT541, 4-152 IGL7138 4108

2N3971 1-18 ) 2ZN5461 145 . ADCO0801 4-4 : ICL7137 4-116
2N3972 1-18 2N5462 145" ADCO0802 4-4 ICL7145 4124
ZN3993 . 1-19 2N5463 145 ADC0803 4.4 C1CL7146 4-132
2N3994 119 2N5464 1-45 ADCOHO4 4-4 ICL741HS 5-44
2N4044 120 - 2N5485 1-45 ) . D123 39 ICL741LN 5:46
2N4045 1-20 2N5484 1-46 D125 39 ICL7805 563 .
2N4091 . 1-22 2N5485 1-46 - D129 3-13 ICL7606 563
2N4082 1-22 2N5486 1-46 . DG118 36 . ICL7611 5-73
2N4093 122 2N5515 1-47 DG123 3-6 IGL7612 573
2N4100 1-23 2ZN5516 147 - . DG125 36 ICL7613 573
2N4117 1-25 2N5517 1-47 DG139° 315 ICL7614 573
2N4118. | 1-25 2N5518 1-47 - DG142 - 315 ICL7B15 5-73
2N4118 125 2N5519 147 .. DG143- 315 1CL7621 573
2N422¢ 126 2N5520 1-47 DG144 - 315 ICL7622 573
2N4227 1-26 2N55621 -1-47 DG145. 315 ICL7637 573
2N4222 1.26 2N5522 1-47 DG 148 3-15- ICL7832 5:73
2N4223 127 2N5523 147 DG16T . 315 ICL7641 5-73
2N4224 1-27 2N5524 47 DG162 315 . ICL7642 5-73
2N4338 1-28 2N5638 1-49 DG163- 315 - ICL7650 5-88
2N4339 . 128 2N5639 1-48 ' DG164 . 315 1CL76562 506
2N4340 1-28 2N5640 1-49 DG180 319 1CL7660 5-104
2MN4341 1-28 2N5902 1-50 DG181 319 ICL7663 5111
2N4351 129 2M5903 1-50 - DG182 3-19° ICL7664 5111
2N4391 1-30 2N5204 1-50. DG183 319 1CL. 7665 54121.
2N4392 1-30 2N5905 150 DG184 3-19 ICL7667 5128

- 2N4393 1-30 - 2N5908 1-5Q DG185 319 ICLBOOT 5135 -
2N4416' 1-33 2N5907 160 - DG186 319 - 1GLBODT 5-139
2N4B56 1-32 2N5308 160 = - - DG187 3-19 1CLB00B 5-142
2N4857 1-32 - 2NS909 150 DG188 319 1CL3013 b-144
2N4858 . 1-32 2N5911 1-51 . DG189 319 ICLEO17 5-151
2N4859 132 - 2N5912 1-51 ’ DG180 319 | 1CLBO18A 4-158
2N 4860 132 . . 2N6483 1-52 DG19 3-19 ICLE8019A 4-158
2N4861 132 - . 2N6484 1-52 . DG200 328 ICLB020A 44158
2N4867 133 ' 2N6485 1-52 DPG201 3-32 1CL8021 . 4155
2N4888 1-33 3N187 156 DGM181 323 1CL8022 5155
2N4869 1-33 3N163 1-57 DGM182 - 323 - |CL8G23 5155
2N4878 1-34 - 3N164 1-57 . DGM184 323 {CLBO38 5158
2N4879 1-34 3N1B5 1-58 " DGM185 3-23 ICLBO43 5167
2N4880 1-34 3N166 - 1.58 DGM187 3-23 ICLBD48 5174 .
2N5018 1-36 - 3N170 159 DGM188 3-23 ICL8049 5174
2N5018 1-36 - 3N1IT1 159, DGM180 3-23 ICL8052A 4-166
2N5114° 1-37 3N172 1-60 + DGM191 3-23 1CLB063 5182
** (bsolete product, refer to page AS. -



ALPHANUMERIC INDEX

TYPE # -

1CL.8068
1CLB06G
ICLB075
ICLBO76G
1G1 8077

IGLBOTS
1CL8072
IGLa211
1CLB212
ICM1115

ICM7038
ICM7045
1CM7050
1CM7051

ICM7070
1GM7201
ICM7206
1ICM7207
ICM7207A

ICM7208
1CM7209
ICM7211
ICM7212
ICM7213

ICM7215
ICM7216
ICM7217
ICM7218
ICM7223

ICM7223A
ICM7223VF
ICM7224
ICM7225
ICM7226

ICM7227
ICM7231
ICM7232
1ICM7233
1CM7234

ICM7235
ICM7236
1CM 7240
ICM7241:
1CM7242

ICM7243
ICM7245
ICM7250
ICM7260-
ICM7281

ICM75855
ICM7556
1D100
D101
1GC10000

{H5009
IH5010
-IH5011
IH5012
IH5013

1H5014
IH5015
IH5016
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TYPE #
IH5017

IH5018 -

IH5012
IH5020
IH5021

145022
IH5023
IH5024
IH5025
IH5026

IH5Q27
IH5028
145029
IH5030
IH5031

1H5032
IH5034
IH5035
IH5036
IH5G37

IH5038
IH5640
IH5041
IH5042
IH5043

IH5044 .

IH5045
IH5046
IH5047
1H5048

1H5048
IH5050
IH5051
IH5052
IH5053

IH5101
IH5108
IH5110
IH5111
IH5112

IH5113
IH5114
IH5115
IH5140
1H5144

IH5142
IH5143
IHE144
15145
IH5200

IH5201-

IH5208
1H5341
IH5108
IH&118

1HB201
IH6208
IH6216

1M8402
IM6403
IMB653

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

3-48
3-48

TYPE #

IME654
M7332
IM7364
1MB20C43
IMF6485

1T100
17101
17120
IT121
IT122

17124
IT126
IT127
IT128
IT1289

IT130
1131
IT132
IT136
IT137

11138
IT139
[T1700
IT1750
IT500

IT501
11802
17503
11504
17505

1T550
{T5911
115912
ITE40871
iTE4082

1TE4093
ITE4391
ITE4392
ITE4393
ITE4416

LH2107A
LH2108 .

LEH2110

LH2111

LH23014

1-74
151
151
1-22
122

1-22
1-30
1-30
1-30
131

177

1.77
177
1-78
1-78

1-78
179
179
1-79
179

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

e}

-

555
'

TYPE #

LH2308
LH2310
LH2311
LLM100
LM101A -

Lim102
LM105
LM107
LM108
LM110

LM111
LM114
LM300
LM301A
LM302

 LM305

LM307
LM308"
LM310
LM311

LM4250
M118
NES36 -
NE/SES92
NE592-8

OPO5
OPO7
SUB36.
u1897
U1898

U1898
U200 -
L
U202
U231

U232
U233
U234
U235
U257

PAGE
385
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5-24
1-83
LR 3

.

524 -
*w
1-84
5.38
541
58
5-16
192
102
192

1-86



BASE NUMBER INDEX

TYPE # PAGE | TYPE# PAGE | TYPE® PAGE | TYPE# PAGE
LH 0042 o DG 164 315 U 257 187 2N 2118 125
oP 05 58 aN 165 1-58 2N 2607 1.9 2N 4119 125
oP 07 5.18 3N 166 158" 3N 2608 19 2N 4220 126

ADC 0801 44 aN 170 1.59 2N 2509 19 2N 4221 126

- ADC 0802 44 IT 1700 175 VCR 3P 62 2N 4222 126

ADC 0803 44 3N 171 159 LM 300 o 2N 4223 1.27

ADC (804 44 3N 172 1-60 LM 301A i 2N 4224 1:27
ID 100 162 3N 173 1-60 ICL 301ALN 546 LM 4250 "
. IT 100 164 J 174 179" LM 302 " 2N 4338 1-28
LM 100 s J 175 179 U 304 188 2N 4339 1.28
ICL 101ALN  5:48 IT 1750 176 LM 305 . 2N 4340 128
D 101 162 - J 176 179 U 305 1.88 2N 4341 1.28
IT 101 164 1 177 1.79 U 306 188 2N 4351 129
LM 107A - DG 180 319 LM . 207 - TN 430 130
LM 102 " DG 181 319 ICL 208LN  5-46 ITE 4391 1.30

4105 177 DGM 181 223 J 308 182 2N 4392 +30
LM 105 " DG 182 319 LM 308 ' 524 ITE 4302 1.30
1 108 177 DGM 182 3:23 U 308 .89 3N 4393 1-30

J 107 177 DG 183 319 J 309 1-82 ITE 4393 .30 -
LM 107 . DG 184 3-49 U 309 1-89 2N 4416 131
ICL 10BALN 5446 DGM 184 323 4 310 1.82 ITE "4416 1.31
LM 108 5.24 DG 185 3-19 LM 310 *w 2N 4358 1.32
LM 110 ¢ e DGM 185 323 LU0 189 2N 4857 132

111 1.7 DG 186 1 e
| . 2N 4858 132
LM 111 DG 187 319 2N 3684 110 2N 4838 132
ICM 1115 7-19 DGM 187 323 2N 3685 110 2N 4860 132

J 112 178 aN 188 161 2N 3686 110 2N 4861 132

J 113 1.78 DG 133 3.19 2N 3687 1-10 2N 4867 133
LM 114 183 DGM 188 - - 323 2N 3810 1411 oN 4868 133
M 116 .84 aN 189 161 2N 3811 114 2N 4808 158
DG 118 38 DG 189 319 2N 3821 143 2N 4878 1-34
“UIT. 120 165 U 1897 192 2N 3822 113 2N 4879 1.34
IT 121 165 U 1898 152 2N 3823 144 2N 4880 1.34
IT 122 1.85 U 1899 192 2N 3824 1-15 T 500 7

D 123 39 3N 190 151 2N 3921 118 e Iy
DG. 123 36 DG 190 319 2N 3922 116 IT 501 . 171
IT 124 1-66 DGM 190 323 2N, 3954 117 IH 5010 336

D 125 39 3N 191 1:61 2N 3955 147 IH 5011 336
DG 125 3.6 DG 191 319 2N 3958 117 . M 5012 236
IT 126 1-67 DGM 191 323 2N 3957 117 M 5012 33
IT 127 187 VCR 2N 192 2N’ 3958 117 IH 5014 3-36
IT 128 167 DG 200 328 2N 3970 1-18 H 5015 336

D 129 313 200 1.85 2N 3971 118 M 5016 336
IT 129 167 DG 201 3.32 2N 3972 118 H 5017 236
IT 130 1.68 201 1-80 2N 3093 119 LI 336
IT 131 1-68 u 201 1.85 aN 3994 119 IH 5018 336
IT 132 1-68 J 202 1-80 VCR 4N 1:02 2N 5019 1-36
IT 136 1-69 U 202 1-85 U 401 1.0 IH ‘5019 336
IT 137 169 J 203 1-80 U 402 190 T 502 71
IT 138 1-69 1204 1-80 U 403 190 8 BN
IT 139 1-69 LH 21014  ** U 404 1:90 H 5021 335
DG 139 3415 LH 2108 555 2N 4044 120 H 5022 336
iE B oman ) AES g | RIS

- 2111 . 1
- - H 5024 336
DG 144 315 LH 2301A U 406 +90 T 32
DG 145 315 LH 2308 © 555 2N 4091 122 H 5026 3-41
DG 146 315 U 231 188 ITE 4091 122 H 5627 341
3N 161 100 ll:n z3i0 = 2N dos2 122 IH 5028 ‘34
. " E 4092 1:22
DG 162 315 U 232 1.86 2N 4093 122 A‘; 2029 4
3N 163 157 U 233 186 ITE 4093 122 IT 503 171
DG 163 3-15 U 234 1-86 2N 4100 1-23
3N 164 157 U 235 186 2N 4117 1-25

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

TYPE #

IH 5030
IH 5031
IH 5032
IH 5034
IH 5035

IH 5036
IH 5037
IH 5638
1T 504

IH 5040

IH 5041

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

DISCRETES

JFET Single
Switches

N-Channel Page
2N3970-72 118
2N4091-93 122
2N4391-93 1-30
2N4856-61 1-32
2N5432-34 1-42
2N5638-40 149
ITE4091-3 1-22
ITE4391-3 1-30
J105-F 1.77
J111-13 1-78
U200-2 1-85
U1807-99 192
P-Channel

2N3993/4 119
2N5018/19 1-36
2N5114-16 1-37
[T100H 1-64
J174.77 1.78
JFET Single
Amplifiers

N-Channel

2N3684-87 110
2N3821/22 1-13
2N3823 1-14
2N3824 1-15
2N4117-19 1-25
2N4220-22 1-26
2N4223/24 127
2N4338-41 1.28
2N4416 1-31
2N4867-69 1-33
2N5397/98 1-41
2N5457-59 1-44
2N5484-86 1-46
ITE4416 1-31
J201-4 1-80
J308-10 1-82
U308-10 180
P-Channel

2N2607-9 1.9
2N5460-65 1.45
U304-6 1-88
JFET Dual
Amplifiers

N-Channel

2N3921/22 1-16
2N3954.58 1-17
2N5196-99 1-40

2N5452-54 1:43
2N5515-24 1-47
2N5902-9 1-50
2N581112 1-51
2NB483-85 1.52
IMF&485 1-54
IT500-5 171
17550 1-74
IT891112 - 1-51
u23t-35 ‘ 1-86
U257 . 1-87
U401-6 1-90
MOSFET Switches/
Amplifiers
N-Channel
2N4351 1-29
IN170M 1:59
IT1750 1-76
M116 184
P-Channel :
3N161 1-56
3N163/64 1-57
IN17273 1-60
1T1700 1-75
Dual P-Channel
3N165/66 1-58
3N188-91 161
Bipolar Dual
- Amplifiers ‘
NPN Devices -
2N4044/45 - 120
2N4100 123
2N4878-80 1-34
IT120-22 1-65
IT124 1-66
1712629 1:67
‘LM114 1-83
PNP Devices
2N3810/11 i-11
2N5117-19 1-39
IT130-32 1-68
IT136-39 “1-68

Special Function
High Speed Dual Diodes

1D1001 1-62
Voltage Controiled
Resistors

VCR2-7 . 182

DIGITAL

Memory
NMOS ROMs " .
IM7332 2-18
IM7364 221
CMOS EPROMs
IMB653/4 2-11
Gate Arrays

| 1cc1o000 2-28 |
' Peripherals
IMB402/3 2-3
IMB2C43 ‘2-24
ANALOG \

| SWITCHES AND

| MULTIPLEXERS
Multiplexers

| IH5108 3-63
IH5208 379
IH6108 3-93
IH6118 3-99

| 1H86208 3109
IHB216 3115

{ Analog Switch
Drivers/ -

| Level Translators
D123/125 3.9 |
D129 3-13
IH6201 3-105.

Analog Switches

| with Drivers

DG118/123/125
DG139A Family
DG180 Family
DGM181 Family
DG200

DG201
IH5009-24
IH5025-38
IH5040-51
1H505213
1H5140-45
IH5200

t IH5201

A7

36
3-15
- 319
3-23
3-28
332
3-36
3.41
3-48
3-56
3-71
3-28
3-32

Video/RF Switch

1H5341 . 387
DATA
ACQUISITION
AID Converters
DVM Circuits
ADC0801-4 44
ICL7106(7 4.20
ICL7109 430
IGL7115 446
ICL7116/17. - 4-59
ICL7126 A6T.
ICL7129 475
ICL7135 4-98
tIGL7136 4-108
1CL7137 4118
ICLBO52A/T104 4-166
ICLBOBSI7104 4-166
1The ICL71386 is recom:
mended for all applica-
tions which currently
employ the ICL7126.
D/A Converters
AD7520/21/30/31  4-138
AD7523 4-144
AD7533 4-148
AD7541 4-152
ICL7134 4-86
ICL7145 4-124
ICL7148 4-132
D/A Current
Switches
| 1cL8018A/19A/20A 4-158
LINEAR
| Amplifiers

Driver Amplifier for
Power Transistors
ICLB063

Driver Amplifier for
Actuators, Motors
1CHB8510/20/30
ICHB515

Instrumentation -
Commutating Auto-Zero

5-182

5-214
5-222

ICL7605/6 5-63
Log-Antilog )
ICLB048/49 5-174
QOperational, '
Chopper Stabilized
ICL7650 5-88 -
iICL7652 - 5-96




FUNCTIONAL INDEX

Operational, FET Input

LHOD42 o
ADB03 o
SU/NES36 .
uAT40 i
|CLE8007 5139
ICLB043 5167
1CH8500 5-208
Operational, General
Purpose '

OP-05 5-8
OP-07 516
LM101/301 il
LM107/307 "
LM108/308 : 524
pATH I
ICL741HS 5-44
AD741K -
[CL7A1LN 5-46
pAT48 e
pATTT 5-49
LH2101/2301 v
LH2108/2308 5-55
145101 hld
1CL8008 ' 5-142

Operational, H'igh Speed
ICL8O17 5151
Operational, Low Power

LM4250 ' b
ICL76XX Series 5-73
ICLB021.23 5155
Video
$A733 -
NE/SE592 5-38 |
NES92-8 541
Voltage Followers
LM102/302 .
LM110/310 e
LH2110/2310 '
Comparators
Dual c
LH2111/2311 e
Low Power
1CL800T | 5-135
Precision '
‘LM111/311 "
Sample and Hold
IH5110-15 567 -
Temperature
Sensor
AD590 - 5-28

**Obsolete product, fefer to page A9,

-

Voltage Reterence

ICLB06Y 5-180
1CL8075-9 5-192
ICL8211/12 5198 |
Voltage
Regulators
LM100/300 oo
LM105/305 S
pA723 e
ICL7663/64 o 511
Special Function
Multiplier

ICL8O13 5144
Voltage Converter
ICL7880 5-104

| waveform Generator

1CL8038 " 5-158
Low Battery Detectors
ICM7201 -
ICL7665 54121
IcL8211m12 5-200

Dual Power MOS Driver
ICL7667

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

| TIMERS,
COUNTERS,.AND
DISPLAY
DRIVERS
Timers
ICM7240/50/60 6-116
IGM7242 6127 |
1CM7555 6-155
ICM7556 6-155
Counters
ICM7208 87
ICM7216 6-24
ICM7217/27 £-39
ICMT7224/25 6-64
ICM7226 872
ICM7236 8-110
Counter

{ Timebase
ICM7207/A

5-128 |

6-3

Disblay Drivers
614

[cM7211/12
ICM7218 6-55
ICM7231-34 6-84
ICM7235 . 6-104
ICM7243 6-133
ICM7281 6-143
TIMEKEEPING,. _
DTMF CIRCUITS
Stopwatches
ICM7045 7-10
ICM7215 7-47
Display
Watches/Clocks
ICM7223 7-63
ICM7223A 7-59
|ICM7223VF 767
Analog ©
Watches/Clocks -
ICM1115 7-19
ICM7038 75
| 1cm7050 7-19
1 1Icm7051. 7-23
I('_JM?O?O'- ' 7-27
IGM7245 L 77T
| Clock Generators
| 1IEM7209 739
ICM7213 7-42

| Frequency Divider

ICM7241 7-75
Touch Tone
Encoder

7-31

ICM7206

A-8




OBSOLETE PRODUCTS | B A

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

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

AM2502/3/4 ADB03

AM25102/3/4 SUINE536

DG126A Family rAT40

G115/123 LM104/301

G116-19 LM107/307

G125-32 phAT4T

ICL7600/01 AD741K

ICLB052/7101 rAT48

ICL8052/71C03 . LH2101/2301

ICL8068/71C03 IH5101

ICLB052/53 - " LM4250

tH401 pAT33 ‘ )
IMF5911/12 < LM102/302

LD110/111 LM1107310 .
LD114 LH2110/2310 .
MMA450/550 LH2111/2311

MM451/551 LM111/311

MM452/552 LM100/300

MM455/555 LM105/305

VCRSP rA723

LHO042 ‘ ICM7201

A-9



A

IC ALTERNATIVE SOURCE INDEX

AMOD

AM9232
AMS264
LH2101

743

AMI

568332
568364

Analog Devices

ADRT4H
AD7506/COMICHIPS
AD7506/MIL/CHIPS
AD7506JD
AD7506JD/8538
ADTSDGJN

ADR7506
ADTSDGKDI‘SBSB
AD7506KN

ADTS0650
AD75063D/3838
AD7T506TD
AD7506TD/BB3B

AD7507/COMICHIPS
AD7507IMILICHIPS
AD7507J0D
AD750740/8838
AD7507JN
AD7507KD
ADR7507KD/8838
AD7507KN
AD750750
AD7507S0/B83B
AD75C7TD
AD7507TDa83B
AQ7520JD
ADTS02JN
ADTS20KD
AD7E20KN
AD?820LD
AD7520LN
AD75205D
AD?7520TD
AD7520UD
AD7521JD
AD7521JN
AD7521KD
AD7521KN
AD7521L0D

AD7521TD
AD7527UD
AD7523AD
AD7523BD
AD7523CD
AD7523JN
AD7523KN
AD7523LN
AD75235D
ADT523TD
ADT523UD
AD7530JD

- AD75304N

AD7530KD
ADT530KN
AD?530LD
AD7PSIOLN -
ADTS31JD
AD7SI1IN

Intersil

IM7332
IM7364

-LH2101

LH2301
LH2311
LM101

uAT4B

Intersil

IM7332
IM7364

imersil
LM101

uhA
IHG‘} 16C/D
(H&11BM/D
IHB116CJ}
IHB116J1/883B
IHG116CPI
IHG136C.I
IHG6116CJ1/8838
[HB116CPI
(HET16Mi
IH6116MJ1:8838B
IHE116MJI
IHB116MJI/BB3B
IHB216C/D
IHB216M/D
IHG216CJI
{HE216C 118838
IH8216CP!
IHG6216CJI
IHG216CJ [f8BAB
IHB216CFI
THE216MJ)
HH6216MJIBB3R

" IHB216MY|

IH6216MJ1/8838
AD75200D
AD7520JN
AD7520KD
ADTS20KN
AD7520LD
AD7520LN
AD7S208D
AD7520TD
AD7520UD
AR7S5214D
AD7521UN
AD7521KD
AD7S21KN
AD7821LD
ADTE21LN
AD75218D
AD7521TD
AD7521U0

AD7523CD
AD7523J4N
AD7823KN
AD7E23LN
AD75238D
AD7523TD
ARTS23UD
ADT5304D
ADTH30JN
AD7530KD
ADT7530KN
AD7530LO
ADTB0LN
AQ7SIID
AD7531JN

AD7531KD
ADTS31KN
AD7531LD
AD7531LN

-ARYSIZAL

AD7533BD
AD7533CD

JAD7E33UN

AD7533KN
AD7E33LN
AD75335D
AD7533TD
AD7533UD
AD7541AD
AD7541BD
ADTS541JN
AD7541KN
AD75418D
AD7541TD

Commaodore
2332

2364

Datel

AMC-8013
DAC7520
DACT521
DAC7523

VR 5059

Eurosil

E1115
E1151

Exar

XR2240
XR8038
XRLSS5
XRL556
XR2242

Fairchild

#ATD1
1A102

Harris

HA2720
HDE402

HI0-0200-5
HI1.0200-2
HI1-0200-4
HI1-0200-5
HI1.0200.8
H120200.2
H12.0200.4
H12.0200-5
H12.0200-8
H13.0200.5
HI0.0201-6
HI1:0201-2

‘HI1-0201-4

A-10

AD7531KD
AD7S31KN
AD7531LD
ADZEIILN

"AD7533AD

AR75338D
AD7533CD

. ADT533IN

ADRT533KN
ADTB33LN
AD75335D
AD7533TD
AD7533U0
AD7541AD
AD7541BD
AD7541JN
AD7SA1KN:
AD75415D
AD7541TD:

Intersit -

1M7332 -
7364,

Intersil

ICLBO13
AD7S20 .
AD7521
£D75R3
AD7533
AD7SET
ADE8G
ICL803E
ICLBCES: - -

Intersijl
ICM1L15A

_IGMTH5B

*Intersit

‘ICM7240-
1CL8038
ICM7555
ICM7556

_|Gmraaz

Intersil

LM101
LM162
LM105
LM107
LM108
LM110
LM111
LM307

pA723
#8733
wh740

wA777?

Intersil

IM?7332
IM7364

Intersil

2114
iM7352
IM7384

Intarsit

1GLBG21
1MG402
DG2008/0
DG200AK
DG200BK
DG200BK
DG200AK/BI38
DG200AA

DG200AA/883B
DG200Cy
DG201B/C
DG201AK
DG201BK

“HI1.02015

HI1-0201-8
HI3-02015
HI0:0508-6 .
HI1.0508.2
HI4-0508-5
HI1-0508-6 -
HI3-0508-5

HI0-0508A6" '

H11-0508A-2
HIT-0508A5
HI1-05084-8

HI2-0508A:5
H10-0506-6
HI1.0509-2
HI1 05085
H11-0509-8
HI3.0508-5
HI0-05094-6
HI1-05094-2
HI1.0503A-5
Hi1-050948

HI13-0509A-5
HI0.0506-6
HI1-0506.2
HI1-0506-3,
HI1-0506-8
HI3-0506.5
HI0-0507-6
H11-0507-2.
H11-0507.5
HI1-0507-8
H13-0507-5

H10-5040-5
H11-5040-2
H11-5040-5
HI1-5040-8
Hi0-5041.6
Hi1-5041-2

HI1-5041.5

M11-8041-8

HI0-5042-6 .

HI1.5042-2
HI1-5042.5
HI1.5042-8
HI0-5043-6
HI1-5043.2
HI1-5043-5
HI1-5043-8
HI0-5044-5
H11-5044-2
HI11-5044.5
H11:5044-8
H10-5045-6
HI1-5045-2
H11.5045-5
HI1.5045-8
HiQ-5046-6
H11-5046-2
H!1-504€-5
HI1-5046-8
HI0-5047-6
H11-5047-2
H11-5047.5
HI1-5047-8
HI-5048-6
H11.5048.2
HI1.5048.5
HI1.5048.8

-HID-5048-6

HI1.5049-2

HI.5049-5 ~

H11.5049.8
HI0-5050-6
H11-5050-2
H1i1-50560-8
Hi1.5050-8
HID-5051-6
HI1-5051-2
HI1-5051-5
HI1-5051-8
LM101
LM4250

MicroPower
Systams

MP75204D
MP7520JN
MF7520KD
MP7520KN
MFP7520LD
MP7320LN
MP752050
MP7520TD

" DGI01BK. .
DG201AK/8838
BG2G1G)

_IHE10BCiD

IHE10BMJE
IHE108CJE
FHE105MJEISBSB
IHE108CP
\H51OSC!D
(H5108M.JE,
IH5108IJE
IH5108MJE/B83B

IH3108CPE
[H6208C/D
IMB2OBMJIE
IH620BCJE
{HE20B8M.JE/BB3B
|H620BCPE
IH5208C/D

- IHE20BMJE
IH52081JE
* IH5208MJE/8B38

" IH5208CFE

'HB116C/D
IHE116MJI
IH5 116G
IH&116M,)1/8838
IHG116CP
1H6216G/D
IHES 16MJ1
IHB216CI
IHB2Z 16MJ1/8838
IHB216CP!

- IH5040C/D

IM5040MJE
IH5040CFE
IH5040MJE/BB3E
IH5041CID
IHS041MJE
'HS041CPE
IH5041MJE/BBIB

- 1H5042CID

{H5042MJE
(H5042CPE

- IHEQ42M.JE/853B

IH5043C/D
IHS043MJE -
TH5043CFE
IH5043MJE/BR3B
IHQ44CID
IH504aMJE
|H5044CPE  *
IHED44M.)E/883B
1H5045C/D :
IH5045MJE
IH5045CPE
[H5045MJE/BB3B
IH5046C/0
IH5046M.E
IH5046CPE
IH5046MUE/G835
IHSQ47 /D
IH3047MJE
IH5047CPE
1H5047MJE/BB3B
|H50485/D
IHS046MJE
{H504BCJE,CPC
|HS04BMJE/BBIR
IH50495/D
IHS5049MJE
IH5046CJE CPE
IHE049M.E/BBIB
IH5050C/D
IHS050MJE
IHE050CJE.CPE
IHE050M, E/3838
IHS051GID
JH5051MJE
1H5081CJE,CPE
iH5051MJE/BSIB
LMT01 -
LM4250

"Interstl

AD75204D
AD75200N
AD7520KD

ADT7S02LN
AD7520SD
AD75207D



IC Alternate Source Index {continued)

continuud

MP7520UD
MP7521J0
MP7521JN
MP7521KD
MP7521KN
MP?521LD
MP7521LN
MP752150 :
MP7521TD
MP7521UD
MF7523JN
MPT523KN
MP7523LN
MP7530JD
MP75304N
MP7530KD.
METSIORN
MP7530LD
MP7S30LN
MP7531JD
MP7531N
MP7EITKD
MB7EIKN
MP?521LD
MP7531LN
MP?7533AD
MF7533BD
MP7523CD
MBTEIIIN
MP7533KN
MP7533LN
MP753350
MP7533TD
MP7533UD
MP7821AD
MP7621BD
MP7621JN
MP7621 KN
ME76215D
MP7621T0

" Mitsubishi
M58435P

Molorala -

LM101
LM105
LM107
LM110
L1114
LM301
LM305
LM307
LM308
LM310
LM311
MCMB8332
MCMBB364
MC1723
MC1741
MG1748
MHWS9C

National
Semiconductor

AD75204D (DAC1022LCD)
AD7520JN (DAC1022LCN)
ADT520KN (DAC1021LCD)
AD7520KN (DAC1021LCN)
AD7520L0 (DAC1020LCD)
AD?520LN (DAC1020LCN)
AD75205% (DAC1022L.D}
AD7520TD (DACTD21LDY
AD7520UD (DAC1020LD)
AD7521JD (DAC1222LGD)
AD7521JN (DAG1222LCN)
AD7521KD (DAC1221LCD)
AD7521KN (DAC12211L.CN)
AD7521LD (DAC1220LCD)
AD7SZ1LN (DAG1220LCN)
AD7521SD (DAG1222LD)
ADY521TD (DAC1221L0)
AD7521UD (DAC1220L.D}
AD75304D (DAC1022LCD)
AD7530JN (DAC1022LCN]
AD7530KD (DAC1021LED)
ADTS30KN (DAC1021LCN}
AD7530LD (DAC1020LCDY
* AD7530LN (DAG1020LCN)
AD75214D (DACT222LCD)
AD7531JN (DAC1222LCN}
AD7S31KD {DAC1221LCD)
AD7531KN (DAC1221LCN)
AD7531LD (DAC1220LCD)

AD7520UD
AD7521JD
AD7521JN
AD7521KD
ADTH21KN
ADS21LD
ADT521LN
ADTH215D
ADTE21TD
ADTS2IWD
ADTB20N
ADT523KN
AD7520LN
AD75304D
ADT530JN
AD7530KD
ADT530KN
ADT530LD
ADT530LN
AD7531JD
ADT5314N
ADT531KD
AD7531KN
AD7531LD
ADRTEIILN
AR7533AD
ADT533BD
AD?7533CD
AD7533JN

ADVEIAKN

ADZS33LN
AD75333D
AD?533TD
AD7533U0
AD7541AD
AD754180
ADTS41JN
AD7541LN
AD75413D
AD7541TD

intersil
ICM1115B

Intersil

LM101
LM103
LM1G7
LM110
LM111
LM301
LM305

Intersit

AD7520JD
AD7520KD
AD7520KD
AL7520KN
AD7520LD
AD7520LN
AD75208D
AD7520TD
AD7520UD
AD7521J0
ADT521JN
AD7521KD
ADTE21KN
AD7524LD
ADT521LN
AD752150
AD7E21TD
AD7521UD
AD7530JD
AD7S30JN
- AD7530KD
AD7530KN
AD?SI0LD
ADTSIOLN
SAD?S314D
ADTHITIN
ADTS31KD
ACTSIIRN
AD7531LD

AD7531LN (DAC1220LCN)
ADT533AD (DAC1022LCL}Y
AD7533BD (DAC1021LCD)
AD7533C0 (DAL 1020LCD)
AD7533JN (DACI022LCN)
ADTHI3KN (DAC1021LCN)
AD7533LN (DAG1020LCN)
AD753350 (DAG1022LD)
AD7533TD (RAC1021LC)
ARTHIEU0 (DAG1020LD)
AHD138CD '
AHD1380 |
AHQ138D/883

AMO142C0

AHQ142D

AHO142DiBR3

AHO143CD

AHO143D

AHO143DiB883

AHD144GD

AHO144D

AHO144D/883

ADD145CD

AHO145D

AHQ145D/883

AHO146CD

AHO146D.

AHO146D/883

AHGIB1CD

AHOIB1D -

AHD1610/83

AHO162CD

AHQ1620

AMC162D/8838
AHO163CD

AHD163  °

AHO1630/883

AHO164CD

AHCG164D

AHQ1640/883

AHS009CN

AHS010CN

AHSO11CN

AHEQ12CN

ANS013CN

AHSD14UN

AHEDISCN

AHS018CN

AMIT0ACN

AMI7COACN

AMI7TI0CN

AMI7CI0CN

AMITTICN

AMITCTICN

AMITI2CN

LF11201D -
LF11201Digda
LF115080
LF115080/883
LF11509D.

LF 1156901863
LF13207

LM741
LM742
MMS2132°
MMS52164
MMT74C946

A-11

ADT531LN
AD7533AD

ADT533LN
ADT5333D
ADTSIITD
ADTSI3UD
DG139BK
DG139AK
DG139AK/8838
DG142BK
DG142AR
DG4RAKIBE3B
CG143BK
CG143AK

DG 143AKIBEIR
DG r44BK
DGE144AK
DG144AK/B83B
DG145BK
DGE145AK |
CG145AKIBEIR
DG146BK
DG146AK
BG146AK/BEIE
DG161BK

" DGIB1AK

DG1G1AKIBESB
DG162BK
DGI62AK
DG162AK/BE3R
DG163BK
DGIB3AK
DG163AK/EBIB
DG164BK
DG164AK
DG164AKIBEIR
I45009CPD
IH5010CPD
IHS0T1CRPE
IHS012CPE
TH5013CPD
IH5014CPD
IH5015CPE
IHS01ECPE
{HS009CPD
|HS009CPD
IH5010CFD
1H5010CPD
IH5011CPE
IH5011CPE
IH5012CPE
IHS012CPE
ICM7555
ICM7E56
PG201AK
DG201AK/IE83B
|HE108MJE
{HE108MJE/B83B
|HB208MJE
{HE208MJE/283B
0G201

LHGD42

LH2108
LH2110
LH211%
LH2301
LH2368
LH2310
LH2311

LM100

LM,

£M102

zAT4E
IM7332
IM7384
ICM7224

NEC

«PD816C
«PD820C

wPD2332
xPD2364 -

NPC

. SM5510 -

oKl

MSM503
Panasonic/Maizushita
MNB0S

MNG6093
Phillips/Fasalec

ME7B
MB101
M3103

© MB105

MB107

Plessay
SCT48
PMI

PM308
558741

' Raytheon

LH2101
LH2301
LH2311
LM101
LM105
LM107

CD220158
CPDG402

Samsong

KS5240U01E
KS5240B01J

KS5240B01H,
KS5240810H
KS5240BY2H.

| KS5240820H

Sanyo
LC7523

Signelics

RAT23
#AT38
wAT4D
wAT41
wAT48
LH2101
LH2108
LH2301
LH2308

Intersil
ICM70388

ICM11158 © -

ICM?223,
ICM7050
IM7332
IM7364

Intersil
ICM11158

Infersil
ADS03
Intersil

ICM70388
IGM7051A

Intersil

ICM?2450
ICM72458 -
ICM72456
ICM7245U
ICM7248D
ICM7245E
ICM7245A
ICM7245F
ICM1115B

tntersil
wA748
Intersil

LM308 .
praze

Intersli

LHZ101
LH2301 -
LH2311
LM101
LM10%
LM107
LM108

uAT41
pAT4B

Intersil

LM101
LM107

A 748
ICMT7051A
IMB402

1ntersii

ICM7245U
ICM7245A
ICM7245B
1CM72450
ICM7245E
ICM7245F

Intorsil
AD7523

Intersil
uAT23
uAT7IR
AATAD

LH2301
LH2308




IC Alternate Source Index (conti'nued)

l \ continued

Silicon General

AT
G101
3G105

$G7523

Silizonix

DF412
DG123AL
DG123AP
DG123BP
DEG125AL
DG 125AP
DG1258P
DG139AL -
DG139AF
DG139BP
DG142aL
DG1424P
DG142BP
0G143AL
DG143AP
DG143BP
DG144AL
DG144AP
DG144AP
DG145AL
DG145AF
. BG145BP
DG146AL
DG14BAP
DG146BF
DG151AL .
DG151AP
DG1618P
DG1682AL
DGE162AP
DG 162BF
DG163AL
DG163AP
DG1638F
DG164AL
DG164AP
DG164BP
DG180AA
DG 180AL
DG180AP
DG130BA
DG1808P
DG1G1AA
DG181AL
RGTS1AP
DG1B1BA.
DG181BP
DG182AA

DG1B2AL
DG182AP
DG1828A |
DG182BP
DG183AL

DG185AL
DG185AP
DG185BP

DG186AA
DG188AL

Intarsil

AD7521
AD7533

Intersil

HCM7211

DG123AL
DG123AK
DG123BK
DG125AL
DG125AK
DG1258K
DG135AL
DG13SAK
DG139BK
DG142AL
DG142AK
DG142BK
DG143AL
DG143AK
DG143BK:
DG144AL
DG144AK
DG144BK
DG14SAL
DG145AK
CG145BK
DG146AL
DG14BAK
DG146BK
DGIB1AL
DG16TAK
DG161BK
DG162AL

DGM1826K
DG183AL
DG183AK
DG183BK
DG184AL
DG184AK
DG184BK
DG185AL
DGM185AL
DG185AK
DGM185AK
DG185BK
DGM185BK
DG186AA
DG186AL

DG186AP
DG186BA
DG1888R
DG1874A
DG187AL
DG187AP
DG137B4
DG1E7BR
OG1BBAA

DG18BAL
DG188AP
DG188B4A

DG138BP

DG1AL
DG1§1AP
DG191BP

. DG200AA

DG200AL
DG200AP
DG200BA
DG200BF
DG200C
DG201aP
DG201BF
DG201CS
DGIBTAA
DGIBTAK
DG3B1AP
DG381BA
DG3BIBK:
0G381BP
DGAZTCY
DG3B4AK
DG384AP
DG384BK
DGAAABP
0G384C)
DGIBTAA
DGIBTAK .
DGIBTAP
DGIBTBA
DG3B7BK
DG3ILTBP
DG3I0AK
DG390AP

D12341,
Di23AP
D123gP
D125AL
D125AF

D12sBR

D12gAL
0129AR
D1295p

Spragus

UCN-4112M
UCN-4113M
UHP-503

Synertek

5Y3332
SY2364

DG188AK
0G186BA

DGM188BA
DG188BK
DG189AL
DG189AK
DG1BIBK
DG190AL
DG190AK

DGMT191AL
DG191AK
DEMI91AK
bG191BK.
DGM191BK
DG200AA
DG200AL
OG20GAK
PG200BA
DG200BK
DG200C)
DG201AK
DG201BK
DG201Cy
DGMT8ZAA
DGM182AK
DGM182AK
OGM1878A
DGMIB1BK
DEMT8I1BK
DGMI81CY
DGMIBSAK
DGM1BSAK

DGEM1B4BK -

DGM184BK
DGM184CY
DGM18BAA

DGM18BAK *

DGM188AK
DGM187BA
DGM1878K
DGM187BK
DGM191AK
DGM191AK
DEM1S0BK
DGM1S0BK
DGM180C.

ADS03
IHE116MJL
IH6116C)1
{HE116CPI
IH8218MJI
IHE218CJf
IHE218CP1
IH8108MJE
|HE108CJE
IHS108CPE
IHG208MJE
IHE208CJE
IHE208CPE
D123AL
D123AK
D123BK
D12584
D125AL
D125AK
D128BK
012884
D125AL
D129AK
D129BK

Intersil

ICM70514
{CM7038B
ADS503

Intersil

IM7332
IM7364

Tl

© pAT23

#A733
wAT41

SN745188
TL182CL
TLI82CN
TL182IL
TL182IN
TL182ML
TL185CY
TL185CN
TL1851d
TL185IN
TL185MJ
TL1B8CL
TL1BSCN
TL1BSIL
TL1BBIN
TL18BML
TL191CS
TL191CN
TL1911S
TL191IN
TL181MJ
TL503

Toshiba
TC8031P
TC8051P
TGBOSEPA

TCBOS7P
TMM2114

TMM2332 .
TMM2364

Intersil

pAZ23
uAT733

DGM182BA
DGMYB2BA
DGM1B2C)
DGM182BA
DGM1B2C
DGM182A4A
IH5045CJE
IHE045CPE .
IH3045CJE
tH5045CPE
IHB045MJE
{HE0420TW
IM5042CPE
IH5042CTW
IH5042CPE
IH5042MTW
IH5043CJE
1H5043CPE
IH5043CJE
IH5043CPE
IH5043MJE
ADS03

Infersil

ICM7038A
ICM70388
iCM11158
ICMT7038D
2114
IM7332_
IM7364



DISCRETE CROSS REFERENCE

-
ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EGUIVALENT SOURCE PRODUCT  'EQUIVALENT SOUREE PRODUCT EQUIVALENT
1008 2N5458 ENZEO5 2N2607 2N3331 BN5270 N394 132
000 - 2NBE84 2NBE07 2N2807 BN3332 2N5268 2N3815 17132
102M ENIEEE 2N2B08 2N260B 2NB333 7132 2N3B16 17130
1028 2NE457 2N2B09 2N2508 2N3324 132 2N3B16A 171304
103M 2NE457 ENQSOQJAN 2NZE0BJAN 2N3335 a2 2N3B17 11130
1038 ANG4ES 2N2B3Y 17128 2NBaZE iT132 2N3817A (71308
104M 2NS45B . 2N2640 m22 EN3347 1m37 EN3B1Y 2NS4B4
105M 2N5455 aNzed T 22 2N334B T43B 2N3320 2NIETE
105U 2N4340 2N2B42 11120 BN3349 17139 2n3821 " 2N3821
0EM - 205485 2NZE43 iree 2N3350 17137 . 2Nn3822 2N3822
107 2N5488 ENZ544 Imag ENG351 17138 . 2N3SE3 2N382s
110U EN3EES 2NBE5E 11120 EN3352 17139 . 2N33Ra N384
1200 2NIGE . EN2B52A IT120 2N3385 2N4340 2N3007 17120
125U 2N4338 2N2720 17120 - 2NZ3EE 2NAZ38 2N2808 T2 -
12774 oNEgaz ANE7ET 1m122 2N3387 2n4338 2N3909 2NZ608
12784 2Naa21 gNE7eR 17120 .| enz3ss 2M4341 2NIS0SA 2N2E08
¥ 1279A . 2N3821 2NZ802 11133 2N3389 2N4335 BN3921 eN3s21
12804 2N4224 2NZ2B08 17138 SN3370 2N4338 2N3922 aN3gaz
1281A 2N3822 2N2804 1138 2N3376 2N2508 2N39a8 ST132
12824 2NA34T 2N2ZBOS 17138 2N3378 2N2608 2N3350 T3z
1283A 2N4340 IV 171339 2N3380 2NZ508 2N3854 2N2554
12844 2NaRze 2N2B07 11139 . 2N33g2 2N39g4 2N3354A ENISH4A
12854 ENd821 2NE841 2N2EG? 2N3384 2N25e3 « | En3858 2N2955
1288A 2N4220 ENEEL] 2N2807 2N33as 2N5114 2N2S554 2NIB55A
130U 2N3E87 | 2N3p4z 2NZED7 - 2N3409 IT122 2N3856 2N3E56
13854 2N4zz2 2NEB44 2N2607 2N3410 IT122 2N3957 2N33957
1350 2N4339 2NZ903 m22 2N3411 1128 2N3D6E 2N441E
14T 2N4Z24 EN25802A 17120 2N3423 IT122 EN3SE7 2Na221
135U 2N4416 22310 1122 2N3424 mze BN3EG7A 2N4221
17144 2N434D° - | oeNea IT122 2N3425 mzz2 2N3988 " 2N3E8E
1825 EN4331 2N2314 IT120 . | enzazs 2N4341 2N3EEEA 2N3ERS
1835 2N3B23 2N2915 IT120 EN2437 2Na340 2N3359 2N3685
1875 2N4338 2N291 EA IT120 2N3438 2N9338 2N29E9A 2N3685
1985 2N4340 . 2N2915 , IT120 EN3452 aN4220 . 3N2370 2N3870
1868 2N4341 2N2916A IT120 2N3453 - 2N4338 2N3971 ' 2N3971
2000M 2N3823 2N2917 17122 2N3454 2N4338 2Nga7e 2N3972
2001M 2N3823 2NZ918 22 2N3455 2M4340 2N3933 . 2N3953
2008 2N4RS2 2N2918 11720 2N3458 2N4338 239934 BN38S3
200U BNEgRd . 2N29134 T120 EN34E7 2N4338 2M3394 2N3334
2018 2N4391 ENZ320 2N2920 BN3458 2N4341 S 2N3954A BN2334
2005 2N43gR 229204 . EN252D 2NE459 2N433Y 2N4008 17132
2035 2ngaR] 2N2938 1120 2N3450 2N4338 BNADTD 17132
2045 ZNRE21 2N2937 IT120 2N3513 RNF-E) 2Na011 7132
207BA 2NBI55 2N2872 IT122 2N3514 123 EN4015 17138
20784 203955 aNEB73 ITaz2 2N3B1S mza 2N4016 IT137
20804 2N3ZE5A 2NRe74 11120 2N3516 17123 ENAD17 17138
20814 2N3955A 2N2875 IT12D 2NB517 IT122 2N401B 17138
20593M 2NIEB7 2N2E7E 17120 2N3521 17122 2NA019 17138
2084M 2NIESE 2N2g77 IT120 2N3532 IT122 2N402D . 11138
2035M 2N3EEE 2NZ87B IT120 2NE574 2N2E07 2NaD21 IT138
20984 N3954 2N2378 IT120 2NEE75 ENZED7 2N4022 . ITmigs
2099A aNaassA - 2N28B0 17121 2N3578 2N2B08 2N4D23 11187
210U 2N4415 . ENZ881 ez 2N3587 122 2N4024 17137
2130U 2N5452 EINEERS 1122 2N3508 3NT72 2N4025 13137
21320 2N3885 . 2N3043 T121 2N35EQ IT120 | 2n4025 aN1E3
212344 2N3ZEB . 2NE044 T122 2N3884 2N3B84 2N4038 : 2N4351
21380 EN3SSY 23045 7128 - ZN3B84A 2N3EE4 2N4039 2N4359
21380 2N3E58 2N3046 IT121 2NEsEs ENZEES EN40BS 3N1B63
21380 2N3858 2N2047 IT122 2N3EBSA 2N2685 2N40BE 3N1BE
2147U 2N3958 2N3048 Im2e 2N3EEBE - 2N3685 2N4087 3N188
214BU 2N395EE 2N3043 17139 2N3EBEA 2N3E8S BN4DEE 2N3gs4
2148U 2N3B5 2N3050 mag 2N3EB7 2N3587 2N4083 2N3955
231§ 2N3954 2NAD51 17139 2N3EB7A 2N3587 2N4084 2N3D54
2828 2N3955 2N3052 11129 2N3728 17131 2NAQES 2N38585
2338 2N3956 2N3038 17139 ZNE7E7 17130 - ENagst 2N4091
2048 2NF357 2N30EE EN}%&D 2N3728 11122 2N4DD1A 2N4091
2055 2N3958 2N2067 2NA338 2N3725 17127 ENADITJAN 2NA0971JAN
2410 2N4BES 2N3066 2N43328 2N3800 IT132 2N4091 JANTX 2NAOTTJANTX
230U 2N40ST - ZN30ED 2N4341 2N3801 11132 BN40S1JANTRY EN4OTJANTRY
251U 2N4382 2N3070 oN4338 . 2N3g02 . IT132 2N4082 an4fae
anz050 T120 2N3D71 2N4338 2N3803 IT182 2N40924 ENdDEE
2N20S0A m121 2N3054 2N4339 ENZ804 171280 2nag92JAN IN4DSZIAN
2N20E0B 7121 ENG08S 2NA333 EN3B04A 71304 BNADZ2JANTY 2N4DS2JANTX
2NER23 IT122 2N3085 2N4339 2N3B0S 17130 2NADEZIANTRY 2NAQSEJANTRY
2N22234 mai - 2N3087 2N4333 EN3ED5A IT120A 2N4083 2N4093
2N2388 2N2B08 2N3088 2N4339 2N 3E06 1122 2N40S3A 2NADE3
2N238EA 2N2B08 2N30AEA 2N4339 2N3807 7122 ENAGEZJAN  ,  ENADB3UAN
ENE4S3 IT122 2N3089 2N4339 2N3808 INEF] 2NA0I3JANTX 2NADSZJANTX
2N24534 121 - 2NZ082A 2N4339 2n380e IT122 ENADIBIANTXY 2NADSIIANTXY
2N2480 IT122 EN3T13 2N2607 2N3810 ENZE10 2Na1D0 2N4100 .
EN2A20A IT121 2N3277 2N2GAS 2M3810A . 2N3810A 2N4117 2Na117
2NR4g7 EN2602 2N3278 2N2807 2N3S11 2N2811 BN4117A aNG1174
ENEEEL] 2N2608 2N3328 2NE2ES5 2N3811A 2N3B114A 2N4118 2N4118
~  ENE439 ENZB0S 2N3325 BNS2E7 2N3E12 maz - ENA118A 2N41184
ENE500 2N2B08 2M3330 2N5288 3N3843 1328 1 2na11s aN4118

T _ o +CONSULT FACTORY
A-13



DISCRETE CROSS REFERENCE (cont.)

A ALTERNATE NTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE {NTERSIL
SOURCE PRODUCT Eauwm.zm' SOURCE PRGDUCT  EQUIVALENT SOUACE PROJUCT EQUIVALENT SOURLE PRAOPUCT.  EQUIVALENT
2NA41 194 2N41194 2NE045 ‘7 2Ng4se 2NE484 2N5484 NG 2NE484
2N4120 3N163 2N5048 2N5454 ENG4B5 2N3485 2NB48S 2NB483
2N4139 23322 2NE047 2N5454 2N5485 2N5485 2NEI02 T122
2Ndz20 BN4Z20 2N5078 2NE3S7 2N5515 2NBS1S 2NB503 71228
2N4220A BN4Z20 2N5030 KEE] 2N5516 2NBS15 2NB550 2NABBEBA
2Ndzzt 2N4E21 2N5103 2N4418 2NS517 2N5517 ENESER 2N5432
2N4ZB1A 2N422] BNS104 2N4415 2N55148 2N5518 250284 IT122
2Nag 2N4222 2N5105 2N441B 2NS519 3NB519 2311 2NE2ED7
2Na2228 2N4233 2N5114 2Ng114 2N5520 2N3520 25012 2N2607
EN4223 2N4333 2NST14UAN BNG1 148N 2ns521 2N5521 2513 2NG270
2N4224 2N4224 2NS114JANTX BN5 11 4JANTX 2nssaa 2N55a2 25118 2N2E07
2N4Z67 3N1E3 NG T14JANTRY 2N51 ‘\4.JANTXV 2N5523 2N5523 2318 aN2607
2N42E8 3N181 ENS115 + BNSUS ENEG24 2NS524 2547 i
2N4302 2N43a2 ENG115JaN 2NE115JA) 2N5545 2N354 25448 it
2N4303 2N5459 2NS115JANTX ENE‘l‘LS.JANTX 2NS546 2N39554 25148 i
2N4304 ¢+ 2NB45B 2N5115IANTRY 2NE115JANTRY EN5547 2N3855 28450 v
2N4328 ENa338 2N5115 2N5116 2N5548 2N4033 23J78 -
2N4333 2N4333 2N51184AN 2NB116JAN 2N9555 J310 -258)79 s
BN4340 2N4340 2W5118JANTX 2N5116JANTX 2NS65E 2N3EE5 28,480 "
2N4341 aN4349 2NET16JANTXY 2N5116JANTXY 2N5557 2N3584 23K11 2NB457
2N4342 2N5AG1 2N5117 | 2N5117 2N5558 2N3584 28K12 2N5457 B
2N4343 2N5482 2N5118 BN5118 2NBES1 u4d1 SK13 2N5457 :
2Na357 2N4351 2N5148 2N5119 2N5552 U402 2SK132 ”
2N43! 3N1E3 2N5120 131 2N5563 u4ds 25K1233 ve
2N4353 3N172 2N5121 imaz2 BNEGE4 17550 25K134 e
2N43B0 2NS4E0 2N5122 ITt32 2NE5ES IT550 25K135 ow
2N43ZET 2N2609 2N5123 iT131 2NE5ES 7550 23K15 2N48E8
2NadeR 2N5115 2N5124 17132 2N5592 3N3E22 25K17 2N5404
2N438 T 2N4391 2N5125 IT132 2NE5593 2N3822 261178 e
. ENa3ga 2N43g2 3N5158 aN5434 ELEEES 2npadz 25K174 "
2N4383 2N4393 2N5159 BN5433 2NE838 2NS638 K18 2N3821
2N5ATE NA41E 3N5163 2NZEE2 2NS539 2NSE39 251180 -
2N4416A EN441BA BNS196 2N518E 2N5640 2N5B40 SK19 ITE4416
BN4417 2N4416 2N5197 2N5197 2N5547 2N41174 25123 2N545
3N44as NS 2N51S8 2NBYSE , | EnGEes 2N4117A 25K30 2NS458
2N444E 543 2N5 189 2N5189 ENSE48 2N4117A PSK32 ENZEZ2
2N4447 2N5432 2N5245 ITE4415 2N5553 2N5639 25K33 2N5397
N444 2N5434 2N5246 2n3484 2N5654 2NSB29 25K34 2N3g22
2N4856 2N4BEE BNE247 2N5488 2N5EER BNE4B4 25K37 BNBAS4
2N4855A 2h485€E ENS246 2N548E ANSBES 2NG54B5 25K41 2N5459
2N4BSEJIAN 2N4E56JAN 2N5254 11132 2NSE70 ENSA4EE 25Kk42 2N3B22
PNABSEIANTX 2NAZSEJANTX 2NE2ES IT132 2N5783 11129 25K42 ITE4082
2N4BEBJANTXV 2N4EEEIANTXY 2N3256 IT130 2N5784 17129 25K44 ITE4418
NABS7 2N4857 2N5257 2N5457 2NE7SS IT139 25K48 2N5489
2N4B57A aN4g57 2N5258 2NS458 2N5788 IT139 25K48 BNZEEt
2N4ES7JAN 2N4857.AN 2N5258 2N5458 BN5797 2N2608 23Kag 2NBAB4
2NA8E7JANTX 2N4BSZUANTX 2N52E5 2N2E07 PN57IE 2N2E02 25K50 {TEA416
2NABSTIANTXY 2NABS7JANTXV 2NIZEE 2NZB07 2N5799 2N2E08 23K54 2nN3gz2
EN4B5A 2N4B58 ENSRE7 2N2808 2N5B00 2NZE0E 25K55 2N3822
ZN4B5BA 2N4B58 2NS268 2NEBDB 2N5Ea1 2N43393 25KS6 NG
2N4BSEJAN 2N4ESBUAN 2N5268 2NZEDD 2N5802 2nd3ag 25K81 2N5387
2N4BSEJANTX 2N4B5BIANTX 2N5270 2NZE09 2N5E03 2N4332 3SKES 201
2NAZTBIANTRY EN4SEBJANTXY 2N5277 2Naz4) 2N5843 430 2SKES 2N3B21
2N4859 2N4853 2N5279 2N4241 3N5844 T30 25SKE8 2N3ga2
BN4855A 2N4858 SN5358 2N4220 EREE] 2N5302 28K72 285198
2N4G5IUAN 2N485EJAN 2M5338 2N4220 2N5503 2N5503 G5 2N3821
BN4BEIIANTX 2NABSEJANTX 2N5360 2N4239 2NSS04 EN55D4 3N145 an1g3
2N4880 2NS381 ZN4221 2N5305 2N5805 3N14B AN163
2N48E0A 2N4BB0 2N536E 2N42az SN5908 2NES08 3N147 3N1Eg
2N4BBOJAN 2N4857UAN 2NG36E 2N4322 2N5S07 2NSS07 3N148 3NTBS
ZNABEDJANTX PN4B57IANTX NS3 2n4g22 2N5808 2n5808 an14g aN1E1
ENJEE] 2N48E1 2N5391 2N4BE7A ENSE0g 2N5809 3N150 3N163
N4BE1A 2M4BS1 2n5392 2NABEBA 2NEST1 2N5317 aN151 3N180
ZN4BETJAN 2NABSIJAN 2N5a93 EN4BESA 2Nsg12 2NET1Z aN155 3N7E2
EN4BETJANTX SNABSEJANTY ENBIg4 2N4BBOA 2NS34g 2NG488 aN15534 INTE3
2N4gE7 4857 2N5395 2N4BE0A 2N5850 2NG488 158" 3N163
2N4BB7A 2N4BETA 2N5395 2N4BEOA 2NBE51 ENELE] 3N1SEA 3N1E3
2N48ER 2N4BE8 2N5337 2N5387 BNES52 2N5¢8q 3N157 3N1B3
SN4BEEA 2N4BBaA 2N5398 2N5398 2NSg53 2N5424 3N1574 ZNTES
24868 . 2N4B8S ENS432 NGa32 ¢ 2NBa5 T2 158 N8
2N4885A 2N4BB3A 2N5433 2N5433 2nBoas IT122 3N158A SN1EZ
2N4a78 N4B7S 2N5434 2NE434 ENEB087 IT181 3NT80 3N1gT
2N4B79 2N4B79 2NB452 angagz 2NB08a T2 anén 3N18]
2N43dn 2N48ED ENB453 2N5453 2Ng0sa 122 aN1E3 3N1E3
© EN4E37 17731 2N3454 2N3454 2NB0E0 1121 3N164 aN1Ee
ENALSE T3z h54! ENZ457 2NBOS 1m21 i| BN1BS AN1BS  ~
2h4g39 11132 2NE4EE 2N5458 2NB092 IT124 aN1E6 3N1ES
2N4g4n 11132 2N5458 2N5459 2NB44T IT182 2N1E7 3N181
24847 IT131 2N5480 ENS480 2NB442 IT122 3N1EB N8
aNagaz IT132 BNG4E1 2N5451 2NE443 17122 3n1es 3NT70
2N43885 IT128 2Ng462 ENE4B BNE444 IT122 3N17¢ aN170
EN492E Im1ga 2N5463 BNB4B3 | ENBads 7121 3N171 aN121
2N4g77 N5433 EN54E4 2NS4E4 2NE446 11121 3N172 3N172
2N4g72 2N5433 2N5465 2NS4ES 2NBa47 17121 » aN173 3N173
2N4973 2N4B5S 2N5471 2NS2E5 NS4 ™24 IN17a 3NiES
2NS018 2N5018 2N5472 2NE2ES 2NE4S1 U310 aN175 3N170
2N5019 2N5018 BNE47E 2N52E8 2NE452 U310 3N175 3N170
2NS020 2N2843. 2NS474 2N5285 2NB453 U310 aN1z? a1
2N5021 2NaBg7 2NS475 2N5285 2NB454 us1o 3N 78 3178
2N5Da3 2N5450 - BN5478 2N52E8 2NE4E3 2NE4B3 BN179 3N172
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DISCRETE CROSS R'EFERENCE (cont.) ‘ T S RS

ALTERNATE INTERSIL ALTERNATE INTERSIL. ALTERNATE INTERSIL | ALTERNATE INTERSIL A

SOURCE PRODUCT EOUIVALENT S0URCE PRODUCT EQUIVALENT - - [ SOURCE PRODUCT EQUIVALENT. | SOUACE PRODUET  EQUIVALENT...

SNi8D BN17R 8cYBes |T182 | BFxX78 . 2N5387 CMBS2 -+, ENS432

3NT81 aN1B1 BF244 2NS4BB 8FxB2 2NS019 CMESS 2N5433

2N182 3N1BT BF2444 2N3484 | BFXB3 . 2NB01B . . cMeaz 'L EN3433

2N183 aN181 BFa448 2N3485 BFX29 IT120A . « CMBOD 2N5433

3N1B8 3N18B BF244C . 2N5488 . BFY2D maz » . CMBEE 2N5433

3N188 SN1ED BF245 2ND48E BFYR1 T2z R CMBBO © 2N4BSEA

3N190 3N180 BF2435A ' 2N4418 BFYE2 [T122 CMX740 2N5432

3n191 3N18% BF2458 2N4g16 BFYE3 IT122 CPGag 24081

aNz07 3N18D BF2450 - 2Naj18 - BFYB4 T2z CPE43 2N5434

3Nz08 3N1EE . . BF245 2N5ABE ' BFYBS mizz - CPE30 ENGa32

3gKaz 2NS485 BF24gA 2NgE38 . | BFYBS iT122 - | CPBS1 2N5433

IBK23 2N53g7 BF2AER 2NGE3s BFYS1 IT1E2 CPB52 2NB433

35K28 2N5387 BFE4SC 2N3G38 BFYS2 iTz2 . | CPBS3 ¢ BNSezd

421 2N4382 2h40a1 BN208 X mzz D1101 - 2n3E !

43607TP 2N54E82 BFEG?A 2N4031 BEVRR 2N4418 . 21102 2N3821

S033TR : 2NS480 ' BE2478 2N4gE1 85v7e8 . 2N4B5EA . 51193 2Naa38

s58au 2N4416 BF247C 2N4091 BEV7E 2N4B57A | 01177 - 2NgEa

58T 2ZN54587 . BF25E 2NSag4 | BEVEC 2N4BEBA - D1178 2N3821

897 2N4416 BF25BA o 2N5484 | BExe2 2N3822 01178 2Na33d

v . 2M4220 B8F25e8 2N4416 I ca1 Z2N3821 B1180 2ZN3ER2

704U 2N4220 BF258C0 2N4416 . | C2305 .. EN5188 [ D111 . 2N4338

705U 2N4234 BF320 - 2NE481 ca8 . 2N4338 + Di182 24338 '

707U 2N4B60 [ BF320A BNE4ED . | 413N ' 2N5434 . D1183 2N4341

714U 2N3822 | BF320B 2NS4E7 €510 2N4332 D184 i 2N4340

734EU 2N4418 BF320C 2M5488 ~ 1 CB1M . 2Naz21 - . D185 ' 2N4333

7340 - 2N5516 . BF348 ITE4392 . CE1R 24221 D120 2N4224

710 2N4340 | BF347 J201 CE13 2N4ee1 01202 E2Naga

752l 2N4340 i BF348 J31d CE14 2h4z20 . | 01203 £Nd220 ,

7830 2Na341 | BFE00 2N48E7 CB1H © E2Ndz21 . D1301 2N4z22 e

754U ' 2N4340 BFEq1 2N4BE7 - Ce&e2D 2Nagen D132 .- E2N4220 :

733U 2N4341 ’ BFEOZ 2N4328 o521 2N4220 D1303 w 2nNg220

758U 2h4340 BFE04 2N4338 . cea22 co. 2N4220 D1420 - BN48E8

A18D ITE4418 BFEOS 2N4859 ce23 2N4220 - B1421 . BNa3gaz

A181 : TE4415 BFEDE 2N48E9 C&aq 2N4220 D422 2Na853

A182 | 2N4418 BFBO8 . 2N48E8 525 - 2N4220 | D2T2218 . Imes

A183 2NE484 BFB10 2N4858 G850 . - : 2Nazag | D2T2218A IT2%

Al24 X 2N5484 BFET1 2N4B58 Cé51 . 2M4230 ‘ DETEE'IS 1128

A1E3 2N5484 BFE15 2N4a53 CB32 2N4220 0272213, © o ITies

A188 ITE4418 | BFE1E 2N4B55 Ce53 . 2N4220 . De12 D4 - 7138 -

A197 ) _ITE42E1 - BFR1Y 2N4B58 . CGE30 2N4341 . DET2904A -+ iT139

‘A198 ITE4392 BF818 2N4B58 o | CE631 2N4341 . pey2ens - - o, IT138

A8a ITE4383 BFQ10 X L4071 CEES2 2N4333 : 0272805 - 17138

AST2821 2NZ484 BFQ1Y uant £os73 204341 27318 IT128

AST3E22 2N54a4 BFQ12 Uagz . CE74 2N4341 . DAlg2 o 2NS1H6

ADT3g23 2N4418 BFU13 T Uad3 CBBO 2N4338 | Daag2 . 2NET06

AST3B24 2N4341 BFO14 u404 CEBDA EN4BBB . DN3ossA 2N3B21 -

ASTS4E0 2N5480 BFR15 UJags CEB1 : "| DW30BZA 2N4338

ASTS481 . 2NS451 . . BEGME ' U408 CEB1A ENQSSB . DN3DG8A 2N4338

ASTE4B2 2N54B2 BFO23 IT3g12 ceg2 . 2N4333 - ON30E5A 2Nzgz2

03954 ZN3D54 | BFQ256 - UaD3 i CEBRA 2Na338 - DN3070A .- 2N3s2t

ADESS4A 2N3S54A . BFQ44 75912 | Leea 2N4338 . DN3071A E2N4338 !

AD3855 2N3955 BFQAG 175912 . CBE3A ©+ EN4338 DN23E5A 2N4ZPD

AD3358 23956 BFQ4gA 2N30355 - CE84 N 2N4Z2D ON33E5B 2N408 7

A03858 2N3858 BF349B 2N3368 CEB4A eNaga0 DN336BA . 2N3586

AD3805 2N5905 BFR48C X 2Nags8 L8685 - 2Ndz20 - DN3386B .. 2Na081

AD5908 2NSB0E BFS21 2NS1589 CB23A 2N423g DN33E74 ZN3ES7

ADS307 2N5907 . BFS21A° 2N3188 cao 2N4338 . ' DN33878 . 2NA031T

ADS908 2N5908 : BFSE7 2N3E21 Gl 2N4338 B ON3ZE8A . 2hN43s

ADSE03 2N3908 BFSE7P 2N5459 C84 . EN4338 | DN33EEB . 2N4ga1

AD810 | 2N4B78 BF563 2nz823 . cas 2Nedas | DN33634 . 2N4339

ADB11 2N4378 BEFSEAP 2N4416 G391 2N4868 ON33BEB | 2N4z20

ADB12 2N4878 BES70 283821 Ca2 2N4031 . DN337DA 2N4333 :

ADB13 : 2N4878 BFS71 2N3822 caa .. EM4383 DN33708 .- 2N4238 . R

ADB14 IT124 BFS72 2N3823 Coa 2N5457 ' DN34364 <ot EN433T s

ADBIS IT124 BFS73 2N3B21 CO4E 2NBa57 [ DN24388 . BN4gEz - .

ADB1E IT1208 BFS74 2N4BEE co5 2NB457 . - . DN34374 . 2Na340

ADETE IT140 BFE75 . 2N4BET CasE 2N5459 . DON33378 - 2Nd220

ARB20 IT122 SFS78 - 2N4BSE ' COBE . 2NE4B4 ;o ON34384 © eNqg3e

ADEZ? 171304 BES?7 ! 2N4858 : CS7E 2N3BR2 DN34388 EN4:

ARz 1T1304A BFS78 2N4850 CaBE 2N3822 . ON3458A 2N43a1

ADS30 - 2NS520 BF578 2N4BE1 .| ccaass - .. . 2NS4@2 . . DNE4588 - ¢ ghgage

ADB3Y 2N5521 BFSB0 2N4416A £04446 2N5434 L DN3459A . 2N4339

ADg3aa 2NG5ez BFT10 2N5337 CCBS7 : 2N4| Lo ON24598 - 2hN4220

ADB33 25523 BFT11 2NE01S CF2386 2N5458 : DN34604 . 2K2338

ADB23A K 205524 BFWI0 2N3823 CFa4 eN3824 DN3460B 2N4220

ADB3S 2N3854 BFW11 2N3822 . CFRM13026 EN4B5E OnX1 2N4338 '

ADB3S 2n3888 | BFW12 2Na418 . CME00 . 2Ne032 DNX2 2N4338 C

ADB37 2N3355 BRW13 - 2N4g&7 CMB01 2N403) ' ONX3 204338

ADB3G 2N3956 BFWES 17128 CMBO2 2N4051 . DNX4 2N4889

ADB3g 2N3857 BFW35A T120 : CMED03 2N4agE) DNKS 2N4888 '

ADB40 2N5520 Brwvaq 2Ngeze CMB4D : 2nN4093 DONXE . eN4338

ADBa1 2N5521 X BFWES 2N3B22 CMB41- 2N4093 DNX7 . 2N4d16

ADB42 2N3523 BFWSE 2NABBD | . CMEdR . 2Na033 DNxg v 2N4418

BC284 2NB845g . BFWS{ 2N4224 CME4R 2N40S2 DNX8 . 2N4339

BCRE4A 2N5457 . BFX11 T3z . CME44 2N4092 . Dusz32 2N5387

BC284B - 2NS4SE BFX15 iT122 CMB45 - 2N4DEz | DUs3ag . ‘. BNG358

BL254C 2N5455 BFX36 . 17131 CMEAE 2N4032 Ei00 2NS458

BC2540 EN4418 BEX70 IT122 CME47 2N4031 . E101 204

BCYE? mza1 BRX71 IT122 . CMESD 25432 Ef02 © ENB4S7

BCyse T2z BFX72 ITaz2 CMEST . enNBa33 Lo E103 2N3459
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DISCRETE CROSS REFERENCE (cont.)

ALTERNATE INTERSIL ALTERMATE INTERSIL ALTERM. . INTERSIL. ALTERNATE INTERSIL -
SOURCE PRODUCT EQUIVALENT SOURCE FRODUCT EQUIVALENT: ' SOURGCE PRDDUGT EQUIVALENT | SOURCE PRUDUI:T EQUIVALENT
E108 J105 FFa00 5457 17127 IT127 |TEES77 rmag
E108 4198 f FM1100 ZN3554A ] IT128 ITE29TE iT120
E107 J197 b FM1100A 2NES06 roIm2s 17129 |TE2S79 1T120
E108 J108 . FM1101A ENS308 130 IT180 |TEZUES 2N28E85
€108 J108 FAT 102 2N3954 T1304 111304 TES087 2M3686
E110 J107 FM1102A 2N3908 T131 IT131 ITE30ER EN2EE?
E111 J111 FM1703 2N3855 IT132 1132 ITE3347 maz7
E111A J111 FM1103A 2N3308 i IT13E 1T138 ITE3348 17138
112 J112 FM1104 2N3857 . 11187 11137 ITEZ343 11139
E112a 4118 FM11044 2N5308 . IT138 IT138 ITE3350 iTe7
£113 413 FM1105 BNITE4A 17139 . IT138 i ITE3351 11138
E113A J11a EM11058 ITE0G [T140 11140 - ITEZEED 1120
114 J204 FM1406 2N3954A 11700 111700 ITEZE00 IT132
E174 J174 FM 11084 T500 IT1701 anN172 1TE3BO2 17138
E175 J175 . FM1107 2N3854 IT1702 IN1B3 ITESBO4 IT130
E176 J178 FM1107A [TS00 IT1750 IT1750 |TE3806 IT132
E177 J177 FM1108 - 2N3955 172700 N1G5 |ITE38Q7 1IT132 .
E201 Jai FM1108A IT5C2 12701 3N165 ITE3808 7132
E202 J2g2 FM1103 2N2d57 11400 2h4392 \ ITE2309 132
E203 Jaoa FM1108A ITS503 11500 {7500 ITE3R10 IT130
£2 Jan4 FW1110 2NE955 IT500P T500 TERE11 17130
E21D . 2NBzaz FM11104 2N3908 i7501 7501 ITER907 17120
E211 2NS397 FM1i11 2N3357 ITSQ1P TS01 TE3808 17120
E212 25397 - FM11114 2N5808 IT502 17502 1TE4017 17133
E230 BN4BE7 FMT112 2NS186 i ITSDEP 17502 ITE4D18 IT139
E231 2N4868 ) FM1200 | 2N3954 IT503 11603 1ITEA019 17189
E232 2N4B59 1201 2N3854 TBe03P 11503 ITE4020 17135
Sh B0 F1508 ENoea 120 T TEabo2 HE
05 ITE4022
E30D0 2N5397 FM1304 3855 11550 ITEED TEAD23 7137
E304 2ZNSAEE ' FM1205 2N3g54 75811 ITE811 [TE4D2¢ IT137
E305 2NGag4 FM1208 2N3954 176312 1ITS212 [TE4D25 iT137 |
E308 J308 - FM1207 EN3954 ITC2972 ir122 1TE4DS1 ITE4031
E308 - J3og ‘EM120E E2NI9534 1TC2573 IT122 TE4DS2 ITE4092
E31Q J310 FM1209 2N3955 ITC2874 120 iTE4DE!3 ITE4093
£311 Ja10 Fi1210 EN3955A 1702975 IT120 ITE4117 ,2hNa117
EaE 2N5387 FM1211 115811 |ITC2876 |T120 ITE4118 24118
£400 2N3955 FM3954 eN3954 ITC2877 IT180 [TE4118 BNA119
E401 RN395S FMA354A 2N39544 ITC2978 IT120 ITE4338 2Na338
E402 2N3357 FM2955 2N3855 ITCRE78 [T120 | [TE4339 2N4333
€410 2N3955 FM33955A 2SN395HA 1703347 17137 | TE4240 2N4340
E411 175911 FM3355 2N3956 1TC3348 17138 ITE4341 2M4347
E41E ITS811 FW3857 2MN2957 1TC3343 IT138 |TE4391 ITE43g1
E413 2N3454 FM3958 IT5911 ITC3350 137 |TE4392 ITEA32
Ea14 - 2N3SEB . FPA33S 2N4338 TC2251 {T1368 . ITE4333 ITE4393
E415 2N3857 434 2N4340 ITC3352 7139 ITE4418 ITE4416
E420 IT591 1 FTOBS44A 2N5488 ITC3800 T3z ITE48E7 2N4BE7
Ed21 FT05548 2N5486 |TC2802 1132 ITE4858 2N4BEE
£430 JEDE(XE) FTOG54C 2h4221 |TC3804 1130 ITE4BBY 2N4BE3
E431 Ja1aixat - FT08540 2N4221 ITC3808 M3z 100 2NS468
Sh2 Li4g1 FT3820 2NE018 [TC3807 IT132 J181 2N4338
ESM25A uag FT3820 2N5480 |TC2808 7132 J1g2 2NG5457
ESM4091 2N409 FT3908 2N5013 ITC3809 1132 Ji03 BNS459
ESM4092 2N4092 FT703 3N1E1 | TE3810 1130 105 J103
ESMWa003 ZN4Da3 FT704 3N163 |TC3811 17130 J10E-1B J105
ESM4302 ENS457 GETS457 2NGAST ' ITCe01? 1T138 108 J106
ESM4303 2N5450 GET5458 NS48 |TC4018 17132 Ji0B-18 J108
ESMA304 2N5458 GET5459 2NE480 ITC4019 17138 107 J107
ESMA445 2N5432 A7B0 IT132 \TC4020 IT138 J107-18 Jigz7
ESMada8 2N5434 HA7808 [T132 1TC4021 IT138 ; 108 J105
ESM4447 anS432 HOIG1020 | 3N1B3 ITCA022 11138 Jigg1e J108
ESM4ddE . 2NS434 HEPEO1 2N3822 ' ITEa023 IT137 109 J108 ,
FEQES4A 2N4388 HEPBD2 2N5484 TC4024 IT37 J109-18 J108
FEOE54E NG4S - HERE03 2NSD19 TC4025 | IT137 10 J187
FE1Q0 2N3821 HEPFOO21 2N54B4 [ ITE2453 IT120 J10-18 J107
FE100A 2Ngaz1 s HEPF1035 J176 ITEE632 T80 J111 J111
aNa118 HEPF20Q4 2NS484 TESE40 IT122 J111-18 JT11
FE102A 2N4118 HERF2005 2NE45S TE2E41 17122 J1114 J11
FE104 2Ma118 12100 [Tu [ala] TE2542- 17120 J111818 J11a
FE1D4A 2N4118 [inidnd] 0101 TE2B43 T122 J11g Jie
FEB0Q 2Mg0gE IMF3954 2N3854 . ITERB44 122 J11218 J11z
FE200 2N3821 IMFIB54A ZN2ST4A ITEE720 17120 J112a J12
FE202 2N3821 IMF3355 2N3A35E 1782721 g2 J1124-18 J112
FE204 2N38281 IMF39554 ENBS55A IE2722 IT12a J113 J113
FE2QQ 2N3022 IMF3956 EN3936 ITE2903 iTi22 J113-1B J113
FE302 ZN38z2e IMF3857 2N3857 TE2913 ITz2 J113A J113
FEID4 2N3BE1 IME3358 2N3368 TE2S14 IT122 J113A-18 4118
FE3819 BNS484 " IMF5911 IMFS811 " |ITEZZ1S IT120 J114 ZNSR5T
FE4302 BNG457 IMFER12 IMFES12 TE2S16 1120 J1401 17801
FE4303 2N5488 IMFB485 IMF848S TE2S17 Imaz2 Ji4geg ITS02
430 2N5458 17190 17100 |TEZ918 171822 41403 ITS03
FEG245 2N4416 7101 1T ITEEZ1E IT120 J1404 ITED3
FES246 . SNS484 IT108 ITE4418 ITE2820 IT120 J1405 |7504
FES247 £NB548E IT109 ITE4418 ITE2D3IE IT120 J1408 |TS0S
FES457 2NB457 IT120 11120 | ITE2837 17120 174 J174
FES45E 2N5458 IT1204 [T1204 TE2g72 IT122 J174-18 J174
' FE9458 ' 2N5459 - IT181 IT121 ITE2S73 IT22 J179 178
548 25484 IT122 [T122 (TE2974 17120 J175.18 4178
FE5485 2NB485 T124 IT124 1TE2975 IT120 J176 J178
548 2N5486 126 IT126 IVE2976 17120 J17E-18 178
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DISCRETE CROSS REFERENCE (cont.)

ALTERNATE NTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL A
SOURGE PRODUCT EIILII\I'AI.ENT SOURCE FRODUCT EQUIVALENT SOURCE PROCUCT EQUIVALENT | SOURGE PRODUCT EQUIVALENT
4197 k30818, Japg LS5105 2N5486 MDZO028 IT12e
J177-18 J177 K310.98 J510 LSEP45 ITE4416 MD7003 11132
J2o1 KE3BE4 EN3B8q 155245 2NE4B4 MD7003A 11132
J2g1.18 J201 KEZEES 2N3Eas 155247 2N5485 070038 1132
Jage Jzo2 KEABEG 2N3B88 55248 2N54E5 Mo7004 Im2g
J202-18 . Jeg2 KEZEB7 2NgEg7 185358 Jz2oa MD7007 11128
J203 J203 KE3823 2N3823 LS5359 Jans MOD70074 11128
J203-18 J203 KE3870 [TE4331 1.S5380 J202 o MG?70078 m2g
Jz04 J204 KES871 ITE4382 185381 J202 | mD708 IT128
JE04-18 J204 KE3972 ITE4393 LS5382 J203 : MD7084 7129
J210 BN5Ra7 KE40D1 ITE4D21 L5538 Jz202 MD7DEE 17129
J211 - BN53g7- KE4092 . ITE4D32 185354 J203 MDE0D1 ITieg
J212 . 2nNsS3g7 KE4023 ITE4033 | 1S53t - 2N4BETA | wiDeooz 120
Jg30 - 2N4B87 KE4220 ANBAST LS5388 NABSEA {1 MDBOO3 - T8z
J231 ZN4gEs KE4EET ENB4SS LS535E ) _EMBESA . MDBT8 ITige
Jgs2 . 2N4853 : KE4222 2NS459 185384 ENaBEEA MD318A T2z
J270 J270 KE4223 J204 L5395 2N48EBA mDg 188 iig2
J27018 - J270 KE4391 [TE4291 | s53sE SN4B8SSA MDSER - T3
: J271 KE4392 . ITE4332 55457 2N5457 : MDggd - 7138
NErARE] J271 ) KE4393 ITE4393 . LS5458 2N5asg MEF103 2N5457
J300 2N5297 KE4415 ITE4415 155458 2NBASE MEF104 2N5459
J304 S 2NS5488 KE4BSE ITE4291 | LS5484 SNEAg4 MEF3069 2N4344
J305 2N5484 KE4BE7 ITE4322 | L534B5 2S48 MEF2070 2N4339
J308 . J208 . KE4B58 ITE4323 LSS48E . 2N5488 | MEF3458 2N4341
Japg 2208 KE4359 ITE4391 | LS5556 ' ZNDEES MEF3452 2N4333
J310 Jag . KE4BG0 ITE4852 LS5557 2N3BE4 MEE3460 2N4338
J315 2N5397 KE4861 ITE4383 LSBRER EN3EE4 MEF3684 2N3684
J316 Uz0s KE510 iTE4393 LS5638 SNE638 1 MEF3EBS 2N35B5
a7 U310 ' KES103 155638 2NSE38 , MEF3E85 2N3538
23970 ITE4391 KE5104 ITE4415 LS5840 ENSEAD MEFIGE? 2N3G87
u3971 |TE42g2 KES105 ITE4416 M103 3N1E1 MEF3821 2N3821
J3572 |TE4393 KES11 1FEqaga ' M104 SN161 MEF3a22 2N3g28
J401 17501 KHS5188 2N5195 M105 3N1E6 MEF3823 2N3823
Japz IT5D2 KH3197 2N5197 M107 3N1ES MEF3954 2N3354
403 IT503 KHS188 2N5158 Mi08 N9 ) MEF3855 2N3955
Ja0d . |T503 KH5159 2N51399 M113 181 MEF3955 2N3558
Ja05 IT504 LOFEO3 2N4221 M114 3151 MEF3957 2N3957
J406 IT505 LDFBO4 - 2N4221 M115 M11B MEF3958 2n3358
Jang] ITE4091 LOFEDS 2N4221 M117 2N4351 MEF4223 2N4223
NI ITE4032 tM114 - T120 | mMite aANTE MEFa224 2N4224
J4na3 ITE4QaR LM1144A 1T1204 M163 3N1B3 MEF4331 ITE4391
410 |T502 LM1144H IT120A M1B4 3N1B4 MEE4382 ITE4ag2
2411 IT503 LM114H 17120 M511 an172 MEF4333 ITE4393
Ja12 7503 LM115 IT120 M514A : aN172 - | MEF4418 ITE4416
J42a 175811 LM1154 IT120A ) M317 . 3N1B3 MEFABSE 2N4B5E
Jaz21 175812 LM1154H [11204 MATBOY IT132 : MEF485? 2N4857
Ja220 Jaog LM115H 1120 MA7BOS ©oImaa | MEF4858 2N4B58
Jagal Jaoa LM194 IT12QA MAT-012H 11140 MEF4855 2N4BES
Jagaa J203 LM384 IT1204 MAT-01FH 11140 MEF4860 2h6820
J4Z23 1202 | LS&D89 2N5458 MAT-0415H 11140 MEFA4881 EN4BE1
Jago4 Jag Lssbn70 ZN5458 MAT-Q1H 11148 MEFS103 ITE4416
JSDQ!XQJ L§3071 2N8458 1401120 IT122 MEF5104 TEA415
Jazoz 2N4302 - . (53458 J204 | wmo11z1 Im122 MEF5105 TE4415
J4303 ENBA5 153453 . J204 MD1122 11122 MEF5245 TE4415
Jad04 - 2Nga3e L53480 JB04 MD1123 it1ag ’ MEF5248 2N5Ag4
4431 1310062 LE3E84 EN3ES4 MD1128 ITi28 MEF5247 2N54EE
J4d3 2N5457 LE2625 EN3585 | MD1130 11138 MEF5248 ZNEASE
J4a3s aN5457 L23666 ZN2686 | MO=2218 m2g8 MEF5a84 2N5484
J4338 2NE457 LS36B7 2N3eS7 MD2218A 11128 MEF5285 2NS488
J4391 ITE4391 L&3819 EN5484 | MO2218 IT128 MEF5286 2NS486
Jaase . ITE4332 L53821 2N5457 | mMD22124 T8 MEFS5E1 uae1
J4333 11E4358 LS3828 2N5458 | MR2358 IT128 | MEF5SE2 uagz
J4d1B .. ITE4418 LE3823 BN5458 | mMO228SA T129 MEFSEE3 uaa
JAHSE ITE4858 53521 2N3g21 1 mM023598 1122 MEMS11 anNi7e
J4857 : TE4857 LS2922 EN3g2z | MO2904 1139 MEMS11a anNt172
. J4838 I1e4858 1.53866 ITE4416 - MO2304A {1138 MEMS14C 3N172
J4853 ITE4858 L52957 ITE4416 MO2905 7139 MEMS17 . 3N172
14880 ITEAB20 LS2968 ITES215 MD2305A - 1138 MEMS1 74, .oz
14881 ITE4881 133969 ITE4416 NO2574 IT120 | MEMS178 3N172
Jaga? 2N4BB7 Ls4220 J2n4 MO2875 IT120 | MEMS1IC 3N172
148574 ENqu?A . L5422 Jaoz MO2S78 T120 MEMSE0 3N1B9
., J4BE7RR 2 4E - 54222 J203 MO2979 IT120 MEMSS0C - 3NTER
856 LS4223 4202 MD3008 712D MEMEE0F 3N1E9
J4BE6A EN4EBBA 54224 J202 MDO3250 T3 MEMSS1 3N180
J4BEERR 2NABE8 154338 BN45T _MD22504 - IT18% | MEMS51C 3N1BS |
JaBeg ' EN4BEY L54333 2N5457 MD3257 7132 MEMSEE 3N 72
J48E5A ZNAB6EA L54340 2N3457 MD3251A 17131 MEMESEC INTT2
J4BBEAR 2N4BBS 154341 2N5458 03408 17129 | MEMEED 3N181
15108 | . 2NE484 L542g1 ITE4391 MD3410 iT128 MEMSEDG 3NTE
J5104 2N5485 154332 ITEa392 MD34E7 71339 MEMSE1 3N183
J5108 2NS486 | Ls4ms3 ITE4093 MD3728 IT129 MEME81C 3N163
Ji163 2NS486 L54418 ITE4416 MDE7E2 17139 MEMS5E2 2N4351
€11498 - BNE5SS L54858 1TE4091 MD4gs7? (e MEMBSE2C 2N4351
K210-18 2N5397 L84857 11E4092 MDS000 7732 MEMSE3 2N4351
K211-18 2N5337 L5485 ITE4083 MDST00A iT132 | MEMSE3C 2N4351
K212-18 © BNG387 L54852 TEADY1 wvDsggoe iT132 MEM711 M1 16
K300-18 2N5397 L54880 ITE4092 MD7000 ir128 MEM7%2 M116
K304.18 2N5486 LS4881 ITE4093 MDZ001 17189 NEM712A M11B
K305-18 2N5484 | 155102 2N59Bq MD7002 IT122 - | MEMIIZ 2N
Ka08-18 J30B | LS3104 aN5485 W07002A iTe2 MEMEDE 3NTE3
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DISCRETE CROSS REFERENCE (cont.)
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A A ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
. SOURCE PRODUCT EQUIVALENT . | SOURCE PRODUCT ;- EQUIVALENT . : | SOURGE RRODUCT EQUIVALENT SUURGCE PRODUCT ° -EQUWIVALENT
MEMSOEA ferii=rc I - | MPB4Q .. 2N3520 NKTBO111 2N4220 . SAZ718 IT122
EME - 3N172 MPB41 aN5s21 - - NKTBO112 2N4220 5A2713 ! IT120
MEMEBD7A amze 42 2N5523 | NKTBQ113 2N3821 1 SA2720 IT121
MEME14 . aN1&1 . MPF102 2N3486 . NKTBOZ 11 2N4333 . SAZ721 IT22
MEMB1E i =R -1 MPRIO3 2N5457 NKTBOZ12 2n43323 . SAR722 IT120
MEMB17 an172 .. | MPE1D4 2NB458 - 7 NKTB0E13 2M4238 | seazaz IT121
MEMBZ3 MFEB23 . MPF105 2N54588 . - 4 NKTEJ214 2NA339 | sA2724 IT122
MEMS54 : an1ag . | MPF10B 2N3485 NKTBO215 . 2M4339 . 5 SAZ2728 IT1e2
MEMI54A an188 e | MPE1O7 2N5488 § NKTE0218 eN4333 SA2727 T8
- MEME34B an1as MPF10B 2N5488 o NKTS0421 - 2N4220 TAZ736 iT120A
MEMS55 -+ 3N1E0 MPF103 2N5484 . NKT80422 2Ng220 | SAZ73g IT120
MEMSESA 3N18Q oA, MPET1 © . EN5ag8 . NKT80423 . 2N4220 S0F1007 2h5432
MEMSES8 SN1sQ . i MPE11E2 . 2N5a58 NKTE0424 2N4220 SDF1002 aN3423
MFE10 .. Enagsg2 1 MPFE1E1 i 2NS328 . 4 NPCTOS 2N5484 . 80F1003 2h5434
MFEO3 . 2N4338 s MPF20B an3gal . NPC211N 2Na338 SDFE00 2NE520
MFE1B 2N4858 MPF209 | 2N3821 NPC212N 2N4338 SOFS507 2NGE520
MFEZOOD - 2N4d1E . MPFEEE . -, TE4418 - . NPC213N 2nN4338 SDFs0z 2N3520
MFE2001 2N44 18 .o | MPR4381 : ITE4331 NPCZ214N 2Ne238 v SOF503 2N5520
MFEZ0D4 - 2Na0g3 . | mPr4a3g2 ITE43g2 NPCZ15N 2N4333 : SOFE0q 2NGEE0
MFEZODS | ... 2N4092 | MPF4382 |TE4383 NPCR1EN 2M4239 || BDF305 2N3520
MFEZODE | 2Naga1 . .- 1 MPREED . Jaig NPDS55E4 17550 . i SOFS08 2N5520
MFEE0D7 - 2N4860 X | MPFEZ0 | J178 . 1 NPD5365 17550 ! SDF307 b 2N3520
MFE2008 2N43833 . 1 MPES71 . J178 1 NPD55ES TS50 S0OFS08 2N5520
MFESODS .- . .- 2N4859 . | MTF100 2N5434 NPDE301 2N3354 SOF308 2N3520
MFE2010 - 2N4g5s { MTFi02 aNBaga X - NPDB302 2MN2885 | SDF510 2N3354
MFE2011 2NSa33 . MIF103 - 2NGa57 NPDE302 2N3358 SDF312 2N3834
MFE2D12 aN5433 . . | MYF104 . 2N5453 .. 073 2NaZ3s S0DF513 2N3854
MFEED1Z . 2N5434 T i NDS700 . Mz2oa . P1004 2N3116 - SDF314 2N3384
MFE2083 - 2N4338 E | ND5701 <7 IT120A Lo F1005 2N5115 . SDFGET ° ITi22
MFE2024 . 2n43ag NDS702 7120 .- i P1027 ENSBE7 SDFEBz ITi22
MFE2035 - 2nN4340 - NDF9401 7500 | P1az8 2N5270 SOFE53 IT122
MFE2133 -7 . 2N4BEQ -1 NDFS4Q2 ITS01 1 Pigzg anNG270 SES3B19 2n5484
MFE2812 | - 2N5433 R NOF2403 -, 1802 P10G3E 2N2508 *| SFTENM 24338
MFE3Q02 T, 9NYF0 - NOFg9404 17503 - | P10EBE . 2N3115 SFTS02 2n43328
MFEZ0D3 S0 BN1E4 : NOF2405 ITS04 P1087E 2N5518 | SFTE03 . 2N4338
MFEGQ20 . BN1BE | NOF940s 17500 F1117E 2NSGa0 - SFTE04 2N4333
MFE3Q21 3N1B8 B NOFg407 ITS01 P111BE . 2N5641 SLA0TAT IT128
MFEAQO7 - . 2N3BEE NDFg408 ITS02 P1118E 2N5E40 SL301BT IT129
MFE4008 . 2N36BE - NOF9405 . IT503 : PF310 2MNE115 SLEET IT129
MFE40DS | . EN3BES NDFg410 ITED4 PFEI01 2NAEE7 SLA0TET IT128
MFE4010 2N2B08 NF3818 2N5484 PF3102 2N4BE7 SLasoc . IT128
MFE4011 2NZB08 NF4302 2N5457 PE5103 2N4867 SL3E2C IT128
MFE4Q12 2N2809 . | NFa203 . 2NG5459 1 PEEN 2M5114 SU2000 2N4340
MFES23 . . . 171700 ! | NF4304 - 2N5458 PFE3Q1 2M4118A 5U2620 .2N3954
M0 T e ENd4TE - 1 NF44a5 2N5432 © | PF5301-1 ENA1174 Suz021 2N3954
MMF1 . 2N5187 | MNF4g448 2N5433 . | PFg201-2 2N4118A Suzn=e 2N3I54
WMMF2 . 2N3g21 . NF4447 . 2NS433 . PF5301-3 2N4118A SU2023 2NF954
MMF3 1 2NS188 | NF4448 2N5433 PL1091 2N3823 SU2024 2N3934
MMFS 2N3g22 NF500 2N4224 PL1092 " aN3823 Su2025 2NG354
MMFS . 2n3193 NF3D1 2N4224 PLI0Z3 aNzEz2a su2026 2N3354
MMFB - 2N39E5A, NFSQ6 2N4415 1 PL1C84 a2ngg823 Suz027 2N3954
MMT3823 . 2N3B22 o NEG101 2N4g87 PN3&84 2N3Ea4 Suzozs 2NE954
#P301 124 - NF5102 2nNage? | PM3885 2n3685 Su2029 2N3I54
MP302 T124 .. | NF5193 2N4BE7 PN3E8E 2N3E88 . SL2029 2N5197
MP303 . m24 . NFS11 . 2N4860 PN3687 2N3E87 . 542020 2NG954
rMP31Q . 2N4Q45 | NF3183 © ENa34qn , . PNAQST ITE4D21 Su2080 | 2N@955
MP311 2N4adab NF520 2N3684 PNA0S2 ITE4052 SU2037 2NE954
MP312 . 2Nagad T . NES21 EN3E85 PN4023 |TE4093 SU2031 2N5188
MR313 a4 . NE532 2N2G9E PN4220 J204 SU2032 2N2854
MP318 . T120A NF523 2N3865 | PNaza1 J202 §U2033 2N2954
MP3SQ . 13z NF330 2N4341 PrNagag J203 542034 2N3234
MR351 1130 B NFE301 ENd1184 FNa223 w204 SUz2034 2N3350
MP352 T30 NF5301-1 . EN41174 FN4224 J202 §U2035 ENB954
MP3sa IT130A NF5301-2 2N4118A PNa342 2NS461 SU2035 2N3955
MP3BEQ L Im132 NFS3O1-3 . 2N4118A | PMN43EQ 25480 SU2074 2N2954
MP3GT IT130A . | NEI31 ZN4339 ' PNQSg'I ITE4391 -l gu2a73 EN3334
MP352 . 71304 NFG32 2N4341 PN43g2 ITE4382 SUz076 : N334
MP3354 ’ 2N3S54 ; NFS33 2N4339 | FNasle ; ITE441B8 5Uz2077 aN3s54
MR33S4A 2N3854A . NF5457 2N5a57 FNA85S 2N4B58 sU2077 8N3g55
MP3IB5 . BNB8SE . NFS458 2NB458 FNags? aN4857 su2078 2N3955
MP3S5E . 2N3E3E NF5489 END493 . .| PN4BSE 2N4358 SuU2078 2N3855
MP3FS? t o 2N3g57 NFESAE4 2NS434 ' PNA8SY . 2N4ggg Sw2080 U404
MPIgEE 2N3S58 NFS485 . 2NS4BS . FNagEq . 214860 sU2081 404
MPE05 . 2N3805 WEEAES 2NB486 ENagg1 2N4281 . Suzass 2nNS1g7
MP3308 - 2N3808 i .| NFS553 2N53484 FNBOB3 - - 2NB4G0 SUg038A 2N3197
MPZ907 2N5S07 . | NFSE38 2NGB38 FTC151 ENG484 3U208BE . 2NE188
MPS08 ToL- BNES0E L NFSE3T . 2N5B3S 1 PTC1S2 2N5485 502009 2N5197
MRS308 2NT08 NFSE40 2N5840 . SAEES3 iT122 | SU2099a 2N5187
MP5a11 2N3ETT | NFSE53 2N4BEQ SA2254 1122 SU2388 2N3854
MP5812 2NB812 | NFSES4 . 2N4B81 - BAZ255 IT122 SU2385A 2NEEs4
MPE04 . 2NS5e0 NFSEd 2NB43R SA2544 . 11120 SU2366 2N3993
MPE30 .. ENSSEQ NFEE1 2N54.32 S42c48 7120 SU23664 2N3935
MPa31 T 2N5521 NEGEZ - gNS433 . S5A2710 20 SU23g7 2N3855
MPE32 . 2N35ee g NFS83 2ND434 SA2711 Fhck=tsl SU2387A 2h3855
MPE33 . 2N3523 . NFS84 . 2NG433 | SAB712 -im21 . SU2388 2N3858
MPE35 2N3854 . | NFS85 2N4BST - . SAB713 18] SU23584A - 2NEBSE
MPE36 2n3835 - 1 NFB441 uzn SAZ2714 1T122 SU236 203857
MPE37 . 2N33s3 NFE452 . us1o . SAR715 17120 Suz383a 2N3957
MPE38 - 2N3856 | NF5453 . u3n S5A2716 iT120 . sU24 25507
MPE32 T 2N3sS? ) | WFE454 usio - 5AR717 el Su2411 25808

**GONSULT FACTORY
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DISCRETE CROSS REFERENCE (cont.) : ' S

1
. 1
ALTERNATE FNTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL A

SOURCE PRGDUCT .- EQUIVALENT SOURCE PRODUCT - EQUIVALENT SOURCE PRODUET EGUIVALENT SOURCE PRODUGT EOUIVALENT - -
slz412 2N5808 TBES03A 2N5909 u1s3 2N3ER4 o U408 u40s
sU2852 uagt X 05911 113871 U1B37E ENB4ES u4ans u4as
SUB552M U4t TOBS114 . 75817 utgq 23397 a1 2N3955
SL28E3 udpi 105918 - ITE31E U1B97E L1887 U411 EEERE]
SU2EEAM - Uao TDS59124 78812 L1588 u18sB ta12 2N3838
SU2E84 Touam 0700 ' iT12g U18asE’ U1895 uam 2NSa08
Suz884M Uagn T0701 71282 g7 2NA338 uaz2 anBaos
SUZ2E5S U402 TO708 . Im22 u13s 2Ng340 u4z3 2N5309
SU2E35M u4ga 70710 s TeE | U183 2N4341 424 2NS908
Su2ase lJd0a ™71 122 u1994E EN44TE uazs . _2N3308
SU2635M uaps 0713 17122 y200 2N4Eg1 u4zs 2MBIDg -
SX3B19 2N5489 TI514 2N4340 U201 2N4880 ua3g . J309(X2)
SX3820 © EN2808 | ms28 2N3854 u20 £N4958 U431 . J30IXE)
D100 ITieg TISZE EN2Z54 uzgaze 2Nd9416 Uagh ii=E]
D104 ey TIS=? 2NE9EE uza1 - ENAZET a4l . 5812 .
10102 IT129 TIS24 2NEABE bpoa o dei=] uetog 2N3584 !
10200 11129 TI541 2N4858 u231 1 uer1g - 2NBGEES ,
TO201 1IT128 TIS42 2N4383 . 23R U232 UG115 . 24340
TD2CE IT128 TIS58 . 2N5484 uzaa ugas uc12g 2N3bB6
TD2218 IT128 TISS8 FENEEET 11204 U234 uc1as BN3EE7
D224 IT128 TISER ' © 2N3985A uz3s * U233 1 uc1ss 2Na418
10223 IT122 TISB8 2N33585A 240 2N5432 Ue1760 3N1BE3
0226 IT1288 TIE70 23938 U241 2NB433 UC1764 BN163
TRR27 IT1228 TIS?3 1TE4391 242 2N3432 uc2g 2NIEBS
TD228 IT122 TIS74 ITE4R52 U243 2N5433 uc200 ZN3E24
2229 1122 TIE7S ITE4393 Ue44 2N5433 4 uCz20t EN3B29
70230 ' IT121 TISEB 2NA415 Ug4e 2N5302 uca1 2N3EE7
TD231 1121 TISE6A 24415 | U248a 2N5905 uc210 2N4416
D232 T22 TIXS33 2N4392 uz49 2N3803 | Ue2130 2NS452
TO233 mz22 TIXS35 2N4857 uzasa 25907 1 ucz21ae 2N5453
10234 . ima2e2 TIX538 2N43g1 uUz50 2N5304 uc2134 2NS454
10235 Tm22 TIX541 2MN4859 uzs0a 2NS908 ucz213s 2NE454
TRR2IE 11122 TIX542 2NSE39 1 u2s) 2N3805 uc2138 2ND454
TOR237 IT12g TIXSES 2NS459 U251A 2N5809 uc2139 2N3958
TD228 Im122 TIXS78 2N4341 . | ussE 15871 LUc2147 2N3858
TO238 1T1228 TIX879 cNa341 | ues3 118812 uca149 2N3Z58
10240 IT121 | TNa117 2N4117 uzs4 204859 ucz1a3 EN3S5E
TD241 IT121 TNAT17A ZN4117A U2ss 2N4850 uce=no - 2n3322
TD242 171204 TN4118 2N4118 U2a8 2N4B51 Lcza0 2N4BES
TD243 111208 TNA11BA 2Na1184 uz257 ugs7 Lic241 2N4BES
TD244 IT123 4118 2N4119 U252i70.71 UZS7/T0-71 4c250 2N4081
TD245 . mas TN4119A 2N4119A L2668 NaB5E | ucasy 2h4392
TD246 IT129 TN4338 2N4338 Uzy3 2N4711BA UCEZ766 3N1E6,
TD247 . ITes TN4339 2ha4238 2734 2N411BA 1 uC300 2N2608
TOR4B mag TN4340 2N4340 Lz74 2M41 188 . UG31D . EN2607
TDE50 IT120A TN4341 2N4341 U274a 2N47118A uG3en 2NZED7

. TOZS05 17139 TNE277 2nNA341 U275 ENa1184 uc3zC ENZEQ7

i 70400 11139 INE278 2N4341 u27sa : 2N4T19A | uca4o 2N2607
10401 17139 | TPS114 2N3114 | U280 ENE452 | Ucag 2N2608
TO402 17138 TP5115 2MNS115 uza1 25453 Uc400 2N5270
70300 1T738 TPS1158 2N3116 uUzgz 2NG453 UCau 2N5116
70507 17138 u11a ZN2EOE ToU2e3 2N3453 Uca1 2nN26508
TDS02 IT139 ur11 2N2608 LUzB4 2N5454 UC410 2N3268
TD502 IT132 umnz 2N2808 U2Bs 2N5454 Luc420 205267
TO318 1IT138 U113 2NZe08 Ueso 2N5432 uc4sn 2N5114
TOE11 IT132 U114 . 2N2808 uzs 2N5434 LIG451 2N5116
TD512 IT132 u1177 aN42E0 u2gs 2N5432 | UCs588 - 2N4216
TD513 IT132 u1178 2N3821 | b2gs . 2N5434 uc?e3 2NdzEg
TD514 maz . ‘ U117 2N3921 UsbD - 2N5114 Uc704 2N4220
T0517 IT132 U11B0 2Nsa2 Usboo 2N4341 uczos 2N4224
D518 . IT132 U111 2N4220 U3oo1 2M4333 uc7az7 2N4BB0
oS8 1IT132 u11g2 2N3B1 | uzo0z 2NM4338 . uc714 2N3g22
TA520 11139 L1877 2N3E84 g 2NS115 UC714E 2N4341
0521 11139 1278 2NIGRS . U3n10 2N4341 LC734 ENAA 1
TO522 7139 U127 2NIEBS U301 2N4340 UC734E 2N4416
10523 17139 . U1z2en 2NIERS uaoe 2N4338 UC751 24340
0524 IT139 u1281 2N3822 U3oq U204 uc7sz 2N4340
TB525 Ir132 uizge 2Nd341 : uzgs Uz0s uc753 2N4341
TDE26 T132 L1283 L uane U306 UGc7s4 EN4340
Tha27 IT131 Uizg4 2N4341 uzoe U3na LUC7EE 2Na341
TOE28 T3 U1285 2hNa2z20 C|ou3pe Lzog 1| UC756 2Ng3a0
TOE432 2N5432 1286 , 2Nd341 Uckin] uig . UCBDS 2NEE70
Tha433 2M5433 u12g7 2N4092 | U3t 4310 ucBo7? 2N5115
TDS434 2N3434 u1321 ZN4BED u3ie 2NG397 J{ UCB14 25270
TOS50 IT128 u13z2z2 ehNagzz u3ia . 2N5553 UcBs1 2N3EOB
TDSS02 2N5a02 u1323 eN3822 | uz1s 2N5397 LUcBs2 2N2808
TRSg902A + 2N5308 U1324 2NBES7 U315 uz09 uces4 2NIS0R
TDSS03 2N3903 u1325 2N3E86 L U3z u31o LICBSS 2N260g
7059034 2N5303 .u133 2N2EDA uzz2o 2h5433 [Tyfs] 2N5337
TOS8904 2NE304 u1420 2N3B21 321 2NE43L ut101 2N5387 .
TDES04A 2NS904 U421 2N3E22 Uazz 2NE433 uxczgio” 1IT128

205 2NSE05 U142z anN3B2e u3zg e VGR1ON BN4BES

T05S05A 2N5805 U146 2N3B0B u3=9 e VCETIN YNRIIN
7052068 2N5308 w147 . 2N2e08 . U330 i VER1EN . 2N3gs8
TOSITEA BN3808 g BNZEOR [T " . YCR13N 2N3958
TOS907 2NS207 U149 2N2E0S J35a "~ VCRZON 2N4341
038074 2N5807 [h{=E) 2NZE0Y U401 L14g1 VCRZN VCHZN
105908 2N5308 U1714 2M4340 a0z . uap2 VCR3P VCR2P
TDSS08A 2N5808 U115 2N4240 U403 L1403 VCRAN VCR4N
TDS5908 BEN5909 uie2 2N4B87 U404 UaDs VCRSP VCRSP -
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DISCRETE CROSS REFERENCE (cont.)

A ‘ ALTERNATE INTERSH,
SOURGE PAGDUCT - EQUIVALENT

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT ° EQUIVALENT SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQUIVALENT
VCREP VGREP
VCA7N VCRAZN -
F2B 2N4352
VFE11 2N48SB
VFB1S 2N4BEB
Fwag IT122
N VEWA0A 11120
W2454 ITE441E
w2438 ITE4416
We4s0 ITE4A1E
wagg 2NS398
W3I00A 2N5397
Waoas 2NB397
waaoc 2N5397
W3aao 2N5398
WKE457 2N5457
WKSASE 2NS458
WKE459 2ng458
Z0T40 . T2g
Z0741 m1as
20742 IT1289
Z0T44 IT129
ZOT45 7128

A-20
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ANALOG SWITCH CROSS REFERENCE

T SN \

ALTERNATE INTERSIL ALTERNATE INTERSIL ' ALTERNATE . INTERSIL ALTERNATE ERSIL
SOURCE PRODLCT . EQUIVALENT SOURCE PRODUCT EQUIVALENY SOURCE PRODUCT EQUIVALENT SOURCE PRODUCT EQI.II\MI.EI\I'I'
AD7508/COMICHIPS  {HE1 160/ AHS01DCN I=5016CPD DG18C0AF | OGTBHAK DE200AK DE200AK
ADYSOEMILICHIPS  1HE"11BM/D AHSO1ECN IHS012CPE DG180BA DE1BOBA : DG2D0AL DG2D0AL
AD7506; IHGT1BCJI AHSE13CN . IHBO13CRR DG180BP DE1E0BK DG20DAP DGEE00AK
AD7S0BJC/BB3R IH571BCJI1B838 AHS014CN 1H5314CF0 0G1814A 0G1B1AA - DG200BA CG200BA
AD7506UN 1HE118GPI AHI015CN . IHBD1SCPE DG1E1AA DGEM181AA DGE00EK DG200BK
AD7E06KD IH&118Cdi AHS015CN IHED1BCPE DE181AL : DEI18TAL DE2008P DE2008K
AD7EDEK0/A838 IHE118CJI1BB3S AMSO11CN IHEQ11EPE DB1E1AL BGM1B1AL DG2OACY DG20RGJ
AD7B0BKN - IHB118CRI , D123AL D123aL DEEAP DE181AK : DGERIAK DGE201AK
AD750850 IHET 15MJ| D123AP D123aK . 0G1B14P DGM181aK QG201AP DG201AK
AD?S0EE0/E838 IHE116MUI/B83E D1238P 01238,/ DG18184 DG181BA oGanek pe2o1exK
AD7S08TD 1511 EM D123es D1238K . - DGTE1BA DGMIE1BA DG201C0J DG201C
AD7S08TD/BE3R IH81 TEMUIBE3E D138AL D12SAL OG181BP DG181BK DE2108P DG2018K
AD7507/COM/CHIPS |HER1EC/T D1250P D1254P " DG1B1BP OGM1B18K OG281AA - IH182MTW
ADVSQ7MILICHIES HE216MID D1256P D1258K . D181BP: DGMIBICY DER81AR 1H182MJ0
AQ75071D IHE216CH D1224L D1ESAL , DG182a4 DG182aA DG2a1RA [H182CTwW
AD7507J0/8838 IH821EC /8838 D128aP D1239aK DG182A4 DGM1B2AR OGeB1BF |H1BEZCJD -
AD75074N IHG215CPI 01298P D139BK 3 DG1824l, . DG1B2Al, DGZB4AP IH71BBME *
.AR7B07KD IHG216C| DE123AL DG123AL DG182AL DGM182AL DGe848P |H1B3CJE
AD7B07K[/EB38 IHE218CJIB83B 0G1234P DE1234K D&182AP DG1BRAK DGEB7AA: IFH1BEMTW
AD7E07KN IHG21ECP) DG1238P DGT238K: 0G1824P . OGM182AK DG2e7aP TH18BMUD
AD7S0750 HE218MIT DG125AL DG1258L DG1B2BA DG182BA DE287BA IH1BBCTW -
ADZS07S0/8838 HB216M1/8838 DG1EEAF‘ DG123AK DG1B2BA DGM1828A DG287BR IH188C.)0
52180 G1258P - DG1258BK DG1B2BP DG1828K 0G230AP [HT9TMIE
AD7507TCHEB3B IHE215MJI/B838 DE'IEEAK DG126AK - DG1828P. DGM1828K OGZ30BP IH191CE
AHOI1E2ECD DG12BBK * DG128AL DE188AL DG1828R DGM182CJ ) 0G3gTAs DGMIERAA
- AHO1280 DG126AK DG128BP DG126BK . OB183AL DG183AL DC3E1AK OGM182AK
AHO1250/883 DG126AK/88368 .| DG129AL . DGT28AL DG183AP DG183AK DG2g1AP DGMTBRAK
AMO12860 DG 208K 0G129AP DG129aK DG183BP DG183BK DG3a18A DGMTB18A
AHD1290 : DE128AK DG1298P 0G1298K DG1B4AL DG1B4AL ODGER18K OGM1B18K.
AHO1280/883 DG1254K/8836 PE1334L DG133AL . DGt1agaL DGMIB4AL DG3B1BP DGMIBI1BK
AHD'33CD D51338K DG133AP DG1334K OG184AP DG1B4AK ° DGEE1CJ DGMI81CJ
AHQ1330 DG133AK 0G133BP ~ DG1YEBK DG1a4aP DEMI1B4AK DG384AK DGM185AK
AHU1330083 . DG133AK/BEAR OG134Al, . DG1344Al, DG1848P DOG184BK DG3B4AP - DGM185AK
AHJ134C0 OG124BK DG1344P DG134AK DG1848P CEM1B4BK DG334AK, DGMTE4BK
AHO134D DG1348K DG134BP DG1328K DG1B4BF DGM184C. DG3s4BR DGEM1B4BK  +
AHD134DIBBG DG134AK/B838 DG13%AL OG133AL DG1B5AL DG18SAL OG334Cs ' DGM1B4C.
C DG135BK DG133AP DG139AK DG1BSAL DGM185AL DG3B7AA : DGM188AA
AHD'I D(5139AK - DG138BF 0G1398K DG183AP DG18B; DG387AK DGM138AK
AHG1 GEDtEIBB DGE133AK/8838 DG1a0aL DG140AL DE185AP DGM185AK DG3arap DGM188AK
DC140BK OG14DAP DG1404K 0G1858P OG1858K DG3B7EA LGM1E78A
AHO1400 DG140AK DG1408P DG140BK BG185B8 BGM1858K. RG367EK DGMIB7BK
AHDMUDIEBS " DG140AK/883E DG141AL DG14%AL DG185BP OGM1B5CY DC3B78P DGM1B78K
DE1418K - DB141AR O0G1471AK DGTE5AA DGTESAA DG3A0AK DGEM181AK
AH DG1418K DG141BP 0G141BK DG186AL DG1B6AL DE230AF DGMIBTAK
AHD141 DIEEE DG141AK/2838 DG142AL 0G142AL DG1BGAP DG1BBAK OGRO0BK, DGEM1S0BK
AHO7T42C0 D(51428K UE1424P DG142AK D(518584 0G1868A DGasoap DGM1S0BK
ARD1420 0G142AK DG1428P DG1426K ‘DG1geEr . DOB1EBBK DG390CJ OGM130G.)
AHD1420/883 DG142AK/BA3E OG7142AL DG 14341, DG1874A DG187A4 ' DGE04DAK IHSQ40MJE
AHQ143C0 OG143BK . DG143AR DG143AK DG187AA LGMIB7AA DGS04DAL IH5040MFD
AHO748D 0G1438K DG1428P 0G1438K DG187AL o187aL DG50a0CJ IHS040CPE
AHO1430,883 DG143AK/B838 DG144aL OG144AL DG TB7AL DGM187AL DES0400K [H5040CJE"
AHD144CD OG143BK DG144AP DG144AK DG'1B7AP DG187AK DG5041AA IH3041MTH
AHO144D DG1444K | DGlaasp LG1448K 0G187AP QEMI187AK 0G5041aK IHSQ41MJE
AHO144D/883 DG144AK/8838 DG145AL DG145AL DG18784A DG1878A DGS041AL IHS0A1MFD
AHO146C0 DGT458K DB145AP DG145AK DG187RA DGMTB7BA DCEO41L IHS041CPE
AHO1450 . DG145aK T | DGtasEP DG145BK - DG187BP DE1B78K D135041C|< IHED41CJE -
AHO01450/883 DG145AK/B838 DGT46AL DOG146AL DG187BP | CGM1B7BK OGED42A |HED42MTW
AHDT48C0O DG1458K OG146AR BGT4EAK - DG1B3AA OG18BAA ] DGEE42AK IHSDA2MJE
AHO1450 DG14BAK 0G148BF ‘DG14EBK DG188AA " DGM1BEAA DGS042AL THS042MFD
AHO1460/893 DG148AK/E838 DG1GTAL DE151AL DG183AL DG18BAL. DESR42C] |HED42CPE
AHO151C0 0G151BK DE1591AP 0G151AK DGTBBAL DGM188AL DG5RazCK IH5042CJE
AHD1S10/883 DG1G51AK/E838 DG1518R DG151BK DE'1EBAP DG188AK . OGJ043AK IH5043MJE
AHO1S2C0 DG152BK DG152AL DG1528L DG1BBAP DGM188AK 0Ga043AL IH5043MFD
AHO158D DG152AK OG152AR CG152AK DG18BAP OGM188BK 0GS043cy IH5043CPE -
AHO162D/883 DG1524AK/B8358 0G152BP 0G152BK DGiseBA - OG188EA - DGS043CK IHSQ43ACJE
AHO153C0 061538k DG15IAL DG153aL DG1868BA DGM1BABA . DG5044A4: IHSO4aMTW
AHO153D 0G152AK DG1S3AP DG153AK DG188BP DG1B888K DGS044AK IHE044MIE
AHD1530/883 DG163AK/8838 DG1538F DG153BK 0G189AL DE1BSAL | 0GED4aAL IHED44MFD
AHD154C0 DG1548K DG154AL DG15dAL - DI5183AP DG183AaK OG5044C) |H5044CPE
AHDS54D OG154AK, DG154AP DE1544K, 0G183EP 0G1898K DGS044CK IHSD44CUE
AMO1540/883 DG143AK/BB38 DG1548P DG1548K DGI90AL  * . DGISOAL ' DGS045AK © IHEQ45MIE
AHO1550 DG151AK BG1E1AL DG1BTAL DG180AL DGM1QDAL DBS045AL {HS045MFD)
AHQ1B1CD OG181BK ' RGI1B1AP DE{81AK . DGT90AP [RE18) DG5095CY . IH5045CPE
AHD187 OG1ETAK DGT1B1BP DOG1E1BK DG TE0AP DEM190AK . DG5G45CK IHSD4SCIE
AHD1E10/883 OG161AK/2838 DG162AL DG162AL DG1508P DG1908K DGE508AR [HET16MI
AHO162CT DG1E2BK DG18R2AP DG1628K oe1s0ap OEMI908K DBSQSER IHE11B8CJI
AHO1520 DG TE2AK DG162EP DG 1528K DG1S0BR DGM1S0C.) DG50EC IHS116CPI
AHO1620/2838 DG1624K/B838 DG163AL DG153AL 0G187AL DG191AL - DG507AR HEZ18M)
AHOTB3CD OG1B38K DB163AP DE1E3AK DE1E1AL BGM1BTAL DESQ78R IHB216CJI
AHD183D DG163AK DGTE3BR DG1E3BK DG13AP | DETITAK DE507C) HE216CR
AHDIB3D/883 DG1E3AK/BE3B DG1B4AL . DR1B4AL DE131AP OEM181AK , DGSOBAR |HE1DBMJE
AHD164CD DG1848K DG1E4AP DG 164AK 0G1918R DE1818K oosgegr - HE1DBCJE
AHO1Bal DE184AK OG184BP DG 1B4BK . DG1818P PGM1518K DGSJEC IHE10BCRE .
AHO1B40/PEI DG1B4AK/BBIB DG18DAA DG1EDAA DG1g18p DGM181CJ DES08AP . IHS20BMJE
AHSODICN IMSD08CR0 DG150AL DG1B0AL DG200AA BG200AA DGE0SBP IHBR20BCUE

CONSULT FACTORY
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ANALOG SWITCH CROSS REFERENCE (cont.)

ALTERNATE

- ALTERNATE INTERSIL : INTERSIL TERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT EGUIVALENT SOQURCE PRODUCT EQUIVALENT SOURCE PRODUGT EQUIVALENT SOURCE PRODUCT EQUIVALENT

DG50C IHE20BCPE HI1-5041-3 HS041CJE TL182CN DEMEg20J
OGM1T11AL DB111AL HI1-5041-8 IFS041MJEBB3E TL1EEIL DGM182BA
DEM111AP DG1171AK Hli-5042-2 IHEQ42MIE TL1B2IN DGM1820J
DCGM1118P DG1118K HI1-5042-5 IHSQ48CJE | TL1BEML OGM182A4 -
G1154R G1194K Hi1-5042-8. . IHB142MJEBB30 TL1BaCY 1M5045CJE
G1158P $11584 b HI1.E042.2 IH5143MUE TL1BECN IHSD4SCRE
G1158F G119BK HI1-56043-8 IHE143CJE TL1BSI IHG04SCUE
- G11BAL G116AL H11-8043.8 LHE143MJE/BB3R TLTBSIN IH30450PE
G TEAR G116AK H11-5044.2 IHG144MUE . TL185M IH5DA4SM.IE
G1168P G1168d HI1-5044!5 115144CJE TL128cL IHS042CTW
G1168P G118BK H|1.5044:8 IHS144r4EMRB3E TL188CN IH5Q42CPE
G117AL G117AL HI1-5045-2 IHS145MJE TR188IL IHS042CTW
G118AL G118AL HI1-5045.5 IH5145CJE TL1BBIN IHSQ42CPE
G118AP G118AK H1-3045-8 |H3145MIEBRSE TL188ML, IHSQ42MTW
G1184L G119AL HI1-5048-2 IH504BMUE '] TL191cd IHE043CJE
G1338L G123AL HI1-5048-5 IHSD46CJE TL121CN IHSDA3CFE
G122AP 123AK Hi1-5046-8 |HSDAGN IEBRID TL1E11d tHE043C.UE
Hig-0207-8 DE204C/ HI1-5047-2 IHED47AE TLIS1IN 1H5043CPE
HIO-0321-8 -OGM181C/D HI1-8047-6 1HEDA7CIE TLIg1M 1HE043MUE
Hi0-0284-6 OGM184G/0 HI1-5047-8 JHSD47MJEBB3E

Hid-0387.6 DGBMI1B7C/D HI1-5045-2. IHS149MUJE - -
HIQ-0320-6 DGM120C/D HI1-2048-5 IH314904E

H3-05Q8-5 IHE116C/D HI1-5049-8 |H5149MUEEB38

HIB-0S0BA-B IHS11BG/D HI1-5080-2 ' IHS150MJE -
HIG-0507-6 IHEZ21BC/D HI1-5080-5° IH3150CJE

HIZ-05074-5 1 IHSE1 80/ HI1-5050-8 |H51SOMUE/SS3R ‘

HIC-050B-6_ - IHE10BC/D HI1-5081-2 [HE 15T,

HID-O5B8A-8 IHS108G/0 HI1-5051-5 IHS1

HIO-0509-6 IHE20BC/T Hi1-8051-8: |H5151MJE/B83B

RID-0503A-6 IHE208C/0 Hi2-0200-2 o DG200AA

HIO-5040-6 1HE140C/0 HI2-0200-4 -+ DG200BA

HID E041-6 |HS141E/0- H12-0200-5 DG200BA

-5042-6 |H5142C/D H(2-0200-8 DG2U0AABEIR 4

HIO 50435 IH5143C/0 H|2-0381-2 QGM1B24A

HIC-ED44-5 |HE144C/0 HI2-0:387-5 OGEM1B184

HIQ-5045-8 IH5145C/0 HI2-0381-8: DEM181AA/B838

HIQ-5046-6 IH5046C,0 HI2-0387.-2 OGM1BEAA

HIQ-E047-5 IH5D47C/0 H2-0387-5 DGM187BA

HIO-5048-5 HB148C0/0 HI2-0387.8 OGM188AA/B83B

HIg-3050-6  * IHS150G0 HI3-0200-5 DG200Cd

HID-5051-8 IHSQ51C/0 HI3.0201:5 DG201CJ

HI1-0200-2 DG200AK HI3-0381.5" OGMIE81G)

Hi1-0200-4 DG2008K HI3-0384-5 DGMI840.)

HI1-0200-5 DE2008K HI3-0380.5 DGM150Cd

HI1-0200-6 0G2a0c/o HI3-05308-5 IHG1 16CPE

HI1-0200-8 DGQGDAKFBEEB HI3-O508A-5 IH51 16CFI

Hi1-0201.2 HI3-0507-3 IHEE 15CRI

H|t-0201-4 -DGEmELK Hr3-0307A-5 IHE21BCR

HI1-0201-5 QGR18I Hi3-0508-5 IHB108CPE

HI1-0201.8 DGEEHAK#EEBB HI3-030BA-5. IH5108CPE

HI1-0581-2 DGM1B2AK HI3-05Q8-5 JHEECIECPE '
HI1.0881.5 DGM1B1BK HI3-U502A-5 1HS208CPE

Hi-0381-8 DGM182AK/BB38 LF112018 0G201AK

Hi1-0384-2 DGM1ESAK LF112010/B83 0G201AK/EE3E

Hi1.03845 DGM1B4BK . LF112020 |H202MJE

Mi1-0384-8 DGM185AK/BBIB LF112020/BB3 IH202MIJE/GE3E

HI1-0387-2 OGM18BAK LF115090 1+E108MIE

HI1-0387-5 OGM1E78K LF115080/883 IHE108MJE/a838

HI3- OSB‘."-‘E. OGM1BBAK/3838 LF115090 1HE20BME-

H11-0380 OCMI121AK LF115090/883 IHE20EMUEISE3B

HI1-D320-5 DGM1S0BK LF132010 DGERTEK -

Hi1-0350-8 DGM1814K/8828 - . LF13201N DGaD1GJ

Hi1-0508-2 \HE'I‘]BMJ LF132020 |HED2CJE

HI-0506-5 11801 LF135G80 IHE10BCJE

Hi1-05068:8 \HB‘HGMJUEEGE LF13508N IHE10BCPE

HI1-BE06A-2 |HS7116MJr, LF135080- IHB20ECJE

HI1-0506A-5 |HS 1181 LF1350SN IHE20BEPE

HI71-DS06A-B IHB118MJNEBSE fAM&SOH MMASDH

HI-2807-2 |HE218MJ Mnad5TH MMASTH

HI1.0507-5 IHE216CdI MMa520 Mm452d

0507-8 HE216MJI/BE3E MMAS2F MhM452F

Hl'l GED?A 2 IHEE TEM.I MM455H WIMASEH

HI1-05074-5 JHS2 161! MMSSOH MMS50H

HI1-0507A4-8 1HS216M.JiB83E MMESTH MMSS1H

HI1:050B.2 IHET0BMJE - MMES20 MiSs2d

HI1-0508-5 IHE108CJE: MMSEIF MnG5EF

ki 1-0508- IHE10BMJE/IBR3E S55H MME5!

Hl1-0508A-2 1H5108MJE SJM181BCE: JMIEST011106CC

H11-0208A-5 M5 108IE SJMIETEIC JM3B3T0MT110TEIC ) '
HI1-0508A-8 _\HS‘IOEMJEISB&B SJM1S2BCC '+ JMBBRTOM 1102808

HI1-0509-2 JHEEDSMJE SJM182BIC JM38510/1 1102810

H11.0509-8 S4M1848EC JM3F510:11103BEC

Hi1-0508-8 IHEEUEMJE#EBSE SIM1838EC JM3BG10r1 11 D4BEC

HI1-0508A2 IH320BM.JE - SJM1878CC JM3IB510/1 7105800

Hi1.06098-5 HS20BIE SJM1878IC JM3B510i1 110580

HIT.05084.8 |HS208MJE/S838 SJM1886CC JM38510/111068CC

HI1-5040-2 |HSD40MUE SIM128BIC JM38510r11106818

HI1-5040-5 |HE040CIE SJM1S0BEC JMB3B510V111078EC

HI1.5040-8 \HED4QMJEI8335 SJMTSTBEC JM3BZ10/111088EC

HI1-5041.2 IH5047M, " TUABACL | OGM1B2BA 1

A-22°
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DATA ACQUISITION CROSS REFERENCE

INTERSIL

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL . ALTERNATE

SOURCE PRODUCT EFQUIVALENT *© | SDUHCE PRODUCY EQNVALENT SOURCE PRODUCT - EQUIVALENT SOURCE PRODUCT EGUIVALENT
AD7520JD AD7520D . MP7521LN AD7521LN

AD75200N AD752DIN MP752150 AD752180

AD7520K0 AD?S520KD MP?52170 AD7E21TQ

ADZ520KN AD7520KN MP752110. AD7E21UD

AD7S20LD AD7SEOLD MP7SEBIN AD7S23N

AD7S520LN AD7520LN MP7528KN AD752IKN 4
AD752080 AD752080 MP7523LN AD7523LN .
AD?52070 AD7520TD MP7621A0 AD7547TAD
AD7320UD AD7520UD MPYE2180 AD7541B0

AD7S21JD AD752140 MP7EZ5.N AD7541 N

AD7E21JN AD7521uN MP7E21KN AD7541KN

AD7521KD ADYS2IKD MP?7E2150 AD7541S0
AD75271KN AD7S2TKN MP7821T0 AD7541TD

AD7321LD AR7ERILD

AD7521LN AD7521LN

AD752150 AD75218D -

AD7EZ1TD ~ ADS21TD

AD7521UD ~ AD7S21UD

AR7523A0 AD7523AD

AD752380 AD0752380

AD7523C0 AD752800

AD7523N AD7523IN

AD7523KN AD7523KN

AD7SZ3LN AD7S2ELN .
AD752350 AD752380

AD7523T0 AQ7523TD

AD7523U0 AD7523U0

AD7530JD AD7530J0

AD7530JN AB7530JN

AD7530KD AD7E20KO

AD7530KN AD7SBOKN

AD7530LD AD7530LD '
AD7320LN AD7580LN

AD753140 AD7S31J0

AD7531IN AD7531JN

AD7531KD, AD7531KD

AB7531KN AD7531KN

AD7531L0 AD7531L0

AD7EI1LN AD7631LN

_AD75334D AD7533A0

AR753380 AD7533BD

AD7S3ECO AD7538C0 ‘
AD7E3BIN AD7533JN

AD7533KN . AD7S33KN

AD7S33LN AD7SE3LN

AD753350 AD753350 .
AD7533TD AD7533T0

AD?33300 AD753BUD

AD7541AD AD7541A0

AD754180 AD7541B0

AD7541JN AD7541JN

AD7541KN AD7541KN -

AQ754150 AD754150

AD754170 AD7341TD

DAC1020LED AD7520L0

DAC1020LD ADZ520UD

DAC1021LCD AD7530KD

1021 752070

DAC1022LCO AD?52040

DAC1022L0 AD75208D

DAC1218LCD AD754180

DAG121BLCN AD7S4TKN

DAC121BLEN AD7547LN

DAC1218LCD AD75474D

DAG1218L.CN AD7541N

DACY220LC0 AD7521LD

DAR1220L0 AD7521UD ,

DAG12287LCD AD7S21KD

1221L0 AD7521TD

DAC1222LC0 AD7521D

DAC1222L D AD752150

MP752040 AD7520J0

MP7320JN AD7520JN

MP7520K0 AD?520KD

MP7520KN AD7EE0KN

MP7520L0 AD7S20LD

MP7520LN AD7SZ0LN

MP752080 AD7520SD

MP7520TD AD7320TD

MP7520LI0 AD7520UD

MP7821JD AD7521JD

MP7821JN AD752TIN

MP7521KD AD7531KD .
MP7521KN AD75231KN

MP?7524LD AD75E1LD

A-23
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WATCH & CLOCK CROSS REFERENCE

ALTERNATE INTERSIL ALTEHNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL

SOURCE PRODUCT  EGUIVALENT | SOURCE PRODUCT  EQGUIVALENT | SOURCE PROBUCT  EQUIVALENT  |SOURCE PRODUCT  EGUIVALENT
€O22001H 1GM1424C

CDE20158 ICM7051A

E1115 ICM13158

1151 1eM11158

E1428 1EM70500

HD43871 ICM7050G

HO43871 * ICM7O5IH

K85183 CM7268 )
KS5240B01H (EM7245E

KS5240801J ICM72454, : v
. KE5240B10H ICM72450

K55340B12H ICM7245E

K55240820H ICM7245F

K53340001E ICM7245L)

NIE004 ICM72E8

MSB4T4P 16M70380

M52435P IEM11158

MEE43E-001P 1EM7050G

MEE437.001F 1GM70700

MB101 |EM 73458

MB103 \CM7245E

MB1CE ICM7243U

MEB107 ICM72450

MB108 ICM7245E

MB143 ICM7245A

MB144 ICM7245F

MBS0 \Ch11158

MBE1T . ICM7050H

MBE12 ICM7050H

MEE13 IEM7050G

ME521 |TS9068

MES22 |TE9068

MB537 . IcM7050H

MESE3 ICM7050H

MBS41 ICM7052

MBS42 ICM7052

ME7E iCM72451

MCCT4440 IGM1424C

MCC1 4483 CM7210

M4 ICM1424C .
MJE ICM7220

MNEOg1 ICh70388

MNEOS2A ICM7038E

MNEOS3 ICM7051 A&

MNB252 IEM7050G .

MISM5001 ICM72E8 .
MEMS011 IChi142ac .

MSMS577 ICM1424C :

$1424 IEM1424C

5CL54301 |GM1 4240

SCL5478 IcV7263 ,
SM5011 IEM7050G B

SM5510 IEM11158 .

EMBEE308 1GM7Q70P

TCHO31R IEM70334

TCa03ER ICM7038F

TCBOSTP ICMZ0368

TCBgseP |EM703EE

TCANSEPA 1EM11158

TCAIETR \EM703B0

UCN-4111M IGM7038C -

UGN-4118M IEM70514

LIEN-41713M IEM7Q3ER

UPD1852F ICM7220MRA

UPD18EaE ICM70505

UPD1863C |CM7050 .

[IPOe7T5C ICM7038E

UPD&1EC ICM7038E8

UPDEZDC CM11158

UPDEZACE ICh7223

N

+'CONSULT FACTORY
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LINEAR CROSS REFERENCE

ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL ALTERNATE INTERSIL
SOURCE PRODUCT EQUIVALENT SDURCE PRODUCT EQUIVALERT SOURCE PRODUGY EQUIVALENT SOURCE PRODYCT EQUIVALENT

723 ua723 ME1741 UA7a1 .
753 UA733 MC1748 Ua748
241 UA741 MHWESD 520
748 UA748 MES5010 IEL80E
ADID1 Lm1a1 E5E0 580
AD10B LM108 NE5ZE NES32
AD301 L2017 OP-05 OP-0S
AD308 LMz208 oP07 OP-D7
AD503 ADS03 OP.08 OF0B
AD532 AD532 Phacs LM308 ,
ADG34 D534 acrea UA723
ADSS0 ADSS0 aCy3a 1JA733
Ad7a1 A741 AC741 UA741
AM2502 AM2502 AC748 UAZ48
AMBS0 AMES03 AM723 UA723
AM2504 AMES04 AM741 uaz741
Amuue HAZ505 RivVi748 UA748
AMS402 Ha2525 5C748 UA748
CATO1 M101 SG101 Lm1e1
CA107 Cmio7 SG105 LM108
cA111 LM111 SG107 LM107
CABQ1 V301 SG108 ]
CA307 M307 SG110 LM110
£A3D8 LM30B SE111 LM111
Ca314 LM371 562602 AN2ED2 :
CA723 UA723 S52503 AMEED3
CA7af LA74] 55301 LM301
CA74 UA748 5GR05 LM205
DG503 AD503 58307 LM307
OM2502 AMB502 5GE08 LM3D8 ‘
DM2503 AMB503 86311 LMa1 1
OM2504 AME504 SG4250 LM4280
HAZ500 HAZ=s00 SByas A723 & .
HA2502 HA2502 56783 UA733
HAZ305 HA2505 8G741 UA741
HAZ507 HA2507 56748 UUA748
HAZ510 HA2310 585741 UA741
HA2512 HAZ512 L5385 SUs35
HAZB1S HAZ515 TL503 ADEOZ
HAZ517 HAZ517 T 582 NES32
HAZ520 HAR520 T1-590 ADS80
HAZSZ2 HARSD, ua101 LM1D1
HAZS25 HAZ53S LATO2 LM102
HADEDZ HAZ527 UA1DS LM108
HAZROE HAZE00 UA07 LM107
HA2GD2 HARBOZ UA108 LM108
HAZE05 HA2B805 UA110 LM110
HAZEQ7 HAZE07 Uat11 LM111
HaZE20 HA252d UAz01 Lmaa1
HaPE22 Ha2522 La3ge Lma3oe
HABE2S HAZE2S uAZgS LM205
HAZE27 HaRs27 uAg0? LM207
HAR?ZD IGLBC21 UA308 LM308
LHDD42 LHOD42 uaz1q LM310
LH2101 LH2101 Ua311 LM311
LHZ108 ' LHe108 UA723 UA723
LHE14D LHZ11Q A735 UA733 L
LHa117 K211 UAZ40 Ua740
lLH2301 LHg301 UAZ41 UA741
LH23208 LH2308 UA748 UA748
LHadi0 LHE310 777 UAY77
LHZ311 LHE311 UHP-503 ADS02
LM100 LM100 VR-B0E9 [CLE0ES
Lwm101 LM101 We-8038 ICLAG38
LM102 LM102 XRE038 iCLR038
LM10S LM105
LM107 LM107
Lm108 LM1
LM110 v LM
LM11% ma11 .
LM200 LM200
LM3g1 LM301
L302 LM302
LM308 LM305
LM307 LM307 .
LMa08 LM3ce -
LM3G [M310
Lha11 LW311
LMa250 L4250

723 ua723
| M733 UAZE3
LM740 UAZ74D
LM741 UJAZ41
LM748 Oa7ag
MC1723 uA723

A-25
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JFET Single Switches

N-Channel
2N3970.72
2N4091-93
2N4391-93
2N4856-61
2N5432-34
2N5638-40
ITE4091-3
ITE4391-3
J105-7
J111-13
u2¢o-2
LI1897-99
P-Channel
2N3993/4
2N5018/19
2N5114-16
IT100/1
J174-77

JFET Single
Ampilifiers

N-Channel
2N3684-87
2N3821/22
2N3823

2N3824

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

2N4867-69
2N5397/98

Page
1-18
1-22
1-30
1-32
1-42
1-49
1-22
1-30
1-77
1-78
1-85
1-92

R G QT G G IR R R QT G Y

Aodrorron Ll il
Thlipuonokno

ZN5457-59
2N5484-86
1TE4416
J201-4
J308-10
U308-10
P-Channel
2N2607-9
2N5460-65
U304-6

JFET Dual

—_ it
Q00000 & B
NG LoD

_L_l
oA T

Amplifiers
. N-Channel

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

| 2N5902-9 1-50

2N5911/12 1-51
2NB483-85 {52
IMF6485 1-54
IT500-5 1471
A0S0 (IT 500) 173
1T550 174
1801112 1.51
U231-35 1-86
U257 - 1-87
U401-6 1-90

- MOSFET Switches/

Amplifiers
N-Channel
2N4351

3N170M1

IT1750

M116

P-Channel
3N161

1 3N163/64

3N172/73
IT1700

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

Bipoiar Dual
Amplifiers

NPN Devices
2N4044145
2N4100 ’
2N4878-80
IT120-22
1T124

IT126i7
LM114

PNP Devices
2N3816/11
2N5117-19
IT130-32
1T136-39-

Special Function

High Speed Dual Diodes
D100 162

— b ek ol d ek ok
OO NWNRAY
O~ OtE WO

T
Dy
DGl

Voltage Controlled
Resistors
VCR2-7 192




/ DISCRETE PRODUCT REFERENCE GUIDE
Swiiches — Junetion FET ‘

Brdering Information

Preterred : T0(on) vy lgss BVgsg Ingatry Inss Giss Crss
Part . max min/max © max min max min/max Rax max max
Number  .Package - - Q@ v ) pA v pA mA ns pF pF
N-channei: Ganerally requires' dfiver circult fo translate the pepular logic levels to voltages required to drive the JFET. -
23970 TC-18 30 —49 —-10.0  (~250) —a0 250 50 150 50 25 6.0
2N3971 To-18 B0 -2.0 —-50  (=250) —40 250 © 28 75 90 25 6.0
2Nag72 TO-18 100 ~0.5 —-30 (=250) —40 250 5 30 180 25 6.0
2M4091 TO-18 30 -5.0 ~10.0 —200 —40 200 ac 85 18 50 .
204092 TO-18 50 ~«20 = =70 - 200 —40 200 15 85 18 5.0
2N4093 T0-18 80 ~1.0 -45.0 —200 —40 200 8. 140 16 5.0
2N2391 70-18 30 -4.0 -10:0 —100 —40 100 50 150 55 14 35
2N4392 T0-18 60 ~2.0 ©—50 —100 —40 100 25 75 75 14 3.5
2N4293 T0-18 100 -0.5 -3.0 —100 —40 100 5 30 100 14 3.5
2N4B56 T0-18 25 —4.0 —10:0 — 250 —40 250 50 34 18 8.0
284857 T0-18 40 -20 . -6.0 - 250 ~41 250 20 100 50 18 8.0
2N4858 T0-18 B0 ~0.8 —4.0 —250 —40 250 8 80 120 18 8.0
2N4859 To-18 2% . —40 —10:0 —250 - 30 250 50 34 18 8.0
2N4860 To-18 40 -2.0 —-6.0 ~ 250 ~30 250 20 100 &0 18 - 8.0 -
24881 TO-18 60 -0a  —-40 — 250 -30 _ 250 3 30 120 18 8.0 -
2N5432 T0-52 5 —-4.0 ~10.0 —-200  —25 200 150 4 30 15.0
2N5433 T0-52, 7 -30 -9.0 - 200 —25 200 100 4 30 15.0
2N5434 70-52 10 ° =10 —4.0 —200 -25 200 . 30 41 30 15.0
2N5638 T0-82 30 —-12.0 —1nA -30 TnA 50 24 10 4.0
2N 5638 T0-92 60 —~8.0 —1nA -3 1nA 25 44 1 4.0
2N5640 .T0-92 100 —E.0 ~1nA -30 nA ;8 83 10 4.0
ITE4Q91 T0-82 30 -5.0 —10:0 —200 —4p 200 30 85 16 5.0
ITE4092 TC-92 50 -2.0 —7.0 —200 —40 - 200 18 95 18 5.0
ITEADS3 TG-92 80 -1.0 =59 —200 —40 200 3 140 16 50
1TE4391 T0-92 30 —4.0 =100 -100 —40 100 50 150 55 14 35
ITE4392 T0-92 60 -2.0 -5.0 —100 —41 100 25 75 75 14 3.5
ITE4393 T0-82 100 -0.5 =30 —100 —40 100 5 30 100 14 3.5
J105 T0-82 3 —4.3 —10.0 —3nA -25 3nA 500 - 60 (70} {3.5)
4106 TO-82 B —-2.0 —4.0 —3nA - 25 3na 200 — 60 S {rdy - (3.5)
J107 TQ-92 8 —0.5 —4.5 —3nA =25 3nA 100 — 50 (70} (3.5)
J111 T0-92 30 —3.0 —10.0 —1nA —35 1nA 20 43 {16) (5.0} -
J112 T0-32 50 -1.0 - 5,0 ~1nA - 35 1nA 5 48 116) (5.0)
J113 TQ-92 i+« -0.5 -30 —1nA - 35 1nA 2 48 118} 15.0)
P-channel:
2N3993 T0-72 150 4.0 8.5 1.2nk 25 1.2nA —10.0 16 4.5
2N3994 T0-72 300 1.8 5.5 1.2RA 25 1.2nA —z.0 18 4.5
2N5114 T0-18 75 5.0 10.0 500 30 500 —30.0 490 37 25 7.0
2N5115 T0-18 100 3.0 6.0 500 300 - 500 —15.0 -80 58 25 7.0
25116 T0-18 150 1.0 4.0 500 30 500 -5.0 -25 102 25 7.0
IT100 T0-18 75 2o 45 - 200 35 100 =10.0 35 12.0
T TC-18 BO 4.0 10.0 200 35 100 =20.0 35 12.0
J174 TG-32 | 85 5.0 10.0 A 30 - 1nA -20.0 —100 22 25) 8.0
J175 T0-92 125 3.0 6.0 1nA 30 —1nA -7.0 =60 45 (25) (8.0
J176 - T0-92 250 1.0 4.0 1nA 30 —1nA —-20 -125 70 (25) (8.0)
177 T0-92 aoe 0.8 225 inA 30 ~1nA -1.5 -0 a0 125) (8.0)
J270 -T0-92 — 0.5 2.0 200 30 - -2.0 —15 - 32tyn. 4.0 typ.
Jary T0-92 —_ 1.5 4.5 200 30 - =6.0 —50 - 32typ. 4.0 typ.
P1085 | TO0-92 7% —_ 10.0 2n4 30 . —10nA =10.0 — 100 45 10.0
— 5.0 215 LE 10.0

P1087 T0-92 150

2nA 30 —10nA =50 -

{- ) Approximate Value



Switches and Amplifiers — MOSFET

Ordering Information - VisTH) - B T

Preferred Vasi0rF) BVgss Ipss lgss Gig TDS(ON) larony
Part . min/max . mim “max max . min max . min/max

Number  Package V. v i, PA pA zmho Q- mA .
P-Channel Enhancement: Gen. used where max isclatian between. Sigral solrce and logic drive required: swe "'0n'" resislance varies wilh signal amplitiude.

3181 T0-72 -1.5 ~5.0 —25 —10nA  =100.0 -3500.0 {125) —40 —120 Digde Protected

3N183° ° TO-72 =20 -50 . —-40 - -200 =10.0 "2000.C 250 "~ 5 - 30

3164 TO-72 - =20 -510 =30 =400 . -10.0  2000.0 300 -3 =% . ’

3N172 70-72 =20 -50 =40 =400 . —200.0 (2000.0) 250 -5 — &0 Diode Protected

a7 To-72 -20 -5.0. =10 —10nA  -500.0 (1000.0} . 350 -.5 = 30 Diod# Protected

IT1700 10-72 . —210 -5.0 -40 ~200 —10.0 20000 400 -2 -
N-Chaririel Enhancement: Can switch positive signals directly from TTL logie; gen. requirgs driver or transiator circuit to switch bipolar signals-

2N4351 TC-72 1.0 5.0 25 1004 10.0 1000.0 300 3 )

3N170 TQ-72 1.0 .20 25 10n4 10.0 1000.0 200 10

3N1T1 T0-72 1.5 3.0 25 TO0nA . 10.0 1000.0. 200 10 E

IT1750 T0-72 0:5 3.0 25 10n4 - 10.0 3000.0 50 10 100

M116 T0-72 . 1.0 5.0

30 (10nA) 100.0  {1000.0) 400 — o Diade Protected

Ampli'fiers — N-Channel Junction FET
Ordering Information '

Preferred Gis Inss ¥ lgsg BVgssg Liss Crss B

" Part min min/max ’ min/ max max mn | max | max. oomax, |
Number Package zmho mA v pA oy pF - pF ©onvfgHz -
2N 3684 TQ-72 2000 2.5 7.5 ~2.0 =50 —100 —50 4 1.2 140 @ 100Hz .
203685 To-72 1500 1.0 3.0 -1.0 -3.5 —100 —50. - 1.2 140 @ 100Hz
2N3686 T0-72 1000 0.4 - 1.2 - —=0.6 =2.0 —100 —50 4 1.2 140 @ 100Hz
2N3887 T0-72 500 9.1 © 05 -0.3 -1.2 —100 =50 4 - 1.2 140 @ 100Hz .~
ZN3821 T0.72 1500 0.5 25 T w40 —100 -50 6 30 200 @ 10Hz-
2N3822 0-72 3000 2.0 10.0 -~ 6.0 -108 -50 B 3.0 200 @ 10Hz
2N3823 - TO-72 3500 4.0 20.0 -8.0 —500. -30 6 2.0 - -
N384 T0-72 - — — (-8.0) . —100 ~-50 . & 30 —
2N4117 TO-72 70 0.03 0.09 =0.6 ~1.8 -10 ~40 3 1.5 —
2N4117A TO-72 70 0.03 Q.09 —-0.6 -1.8- -1 —40 L3 1.5 —
2N4118 T0-72 80 0.08 0.24 —-1.0 —-3.0 -10 —40 3 1.5 —
2N41184 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 TQ-72 : 100 0.2 06 2.0 =60 =1 40 3 1.5 —
2N4220 TQ-72 1000 0.5 0.3 . —-4.0 —100 -3 § 20 -
2N4221 TO-72 2000 2.0 R -6.0 —100 —30 5] 2.0 —
2N4222 * T0.72 23500 5.0 15.0 —8.0 —100 -30 8 A —
2N4223 T0-72 3000 30 18.8 ~0.1 —-8.0 — 250 -30 -] 2.0 —
2N4224 T0-72 2000 2.0 20.0 -0 ~B8.0 —500 ~ 30 6 2.0 —
2N4338 .- TO-18 600 0.2 0.5 -~0.3 -1.0 —100 -50 7 3.0 85 @ 1kHz
2N4339 T0-18 800 0.5 1.5 0.8 =1.8 -100 —5&0 7 a0 6% @ 1kHz
2N4340 TO-18 1300 1.2 3.6 -1.0 ~3.0 -100 -50 7 3.0 65 @ 1kHz
2N4341 TO-18 2000 3.0 g0 2.0 —-8.0 100 -50 7 3.0 65 @ TkHz
2N4416 T0-72 4500 5.0 15.0 -6.0 —-100 -30 4 2.0 -
2N4BE7 T0-72 700 0.4 1.2 -0.7 -2.0 —250 —40 25 38 10 @ 1kHz
2N4BBTA TQ-72 ) 700 c.4 1.2 -0.7 -2.0 - 250 —40 25 5.0 5 @ tkHz
2N4858 T0-72 1000 1.0 3.0 ~1.0 -3.0 —250 —-40 25 5.0 10 @ 1kHz
2N4868A TQ-72 . 1000 1.0 3.0 -1.0 -3.0 —250 —40 25 5.0 5@ 1kH2
2N4869 T0-72 1300 2.5 7.5 ~1.8 -5.0 —250 —40 25 5.0 10 @ 1kHz
2N4869A TO-72 1300 2.5 7.5 —~1.8 -5.0 — 250 —-40 25 5.0 5@ tkHz
2N5397 T0-72 6000 10.0 30.0 ~1.0 —6.0 —100 -25 5 1.2 3.5dB @ 450MHz
2N5398 T0-72 , 3500 5.0 40,0 =1.0 —€.0 -100 =25 55 1.3 .=
2N5457 T0-82 1000 1.0 5.0 =01 —6.0 -1nA =25 7 3.0 —
2N5458 TO-92 1500 2.0 9.0 -1.0 ~-7.0 -1nA -25 7 -3.0 —
2N5459 TO-82 2000 4,0 16.0 —-2.0 -3.0 =~ 1nA -25 7 3.0 —
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“Amplifiers — N-Channel Junction FET (continued)

Ordering Information

Prefarred O . doss Vp lgss  BVgss Ciss Crss en
Patt min min/max min/max max min max max max -
Number  Pagkage pgmhe . mA- v pA ¥ pF  pF. nv//Hz
oNSsg4  T0-2 U - 3000 - 140 T 50 ~03 =30 -t - —25 5 1,0 120 @ 1kHz
2N5485 T0-92 . 3500 4.0 10.0 -0.5 ~4.0 —1nA -25 5 1.0 120 @ 1kHz
2N5486 T0-92 4000 8.0 20,0 =2.0 —-6.0 —1nA- —-25 5 1.0 120 @ 1khz
{TE4416 7092 4500 5.0 15.0 . -6.0 —100 -0 4 2.0 -
J201 T10-92 500 0.2 1.0 -0.3 —-1.5 —100 —40 4 1.0 5@ 1kHz . -
J202 TQ-82 ©© 1000 0.9 4.5 —0.8 - -4.0 —-100 -40 4 1.0 5@ 1kHz -
J203. ToER 1500 4.0 200 - -20 =100 -100 —40 4 1.0 5 @ 1kHz
204 T0-92. 1500 1.2 fyp. —0.5 —2.0 - =100 . -85 4 1.0 10 @ 1kHz
J308- - - T0-92 - 8OO0 120 - BO:0 -1.0 -6.5 = A ~235 (8) 5.0y —
J309 T0-92 10,080 12.0 30.0 -1.0 —4.0 —-1nA —25 ® {3.0) —
J310 T0-92 BOOO . 24.0 80,0 -8 -85 =1pA - -25 ° (8 {5.6) —— ‘
u308 T0-52 - 10,000, 12,0 -60.0 =1.0 -6.0 —150 ~25 Tiyp, 4.0 typ, 10 @ 100Hz typ.
[Wkcfile] ‘TG-52 10,000 120 30.0 =1.0 ~4.0 . =150 -25 7 typ. 4.0 typ. 10 @ 100Hz typ,
.- U310 TG-52 - 10,000 24,8 -60.0 —-2.5 —6.0 —150 ~25 7typ: - 4.0 typ. 10 @& 100Hz2 typ.

Amplifiers — P-Channel Junction FET

Ordering Information

Prefarrad Os lpss vp lgss . BVgss -~ Digs Crss en

Part’ . omin - min/max min/max max . wmin max max . max
Number  Package - pmho mA: v nA v pF pF nv/Hz
oN2607  T0-18 330  ~03 =15 1.0 40 a3 10 — 400 @ 1kHz
2N2608: . T0A18 1000 ~0.9 -45 1.0 4,0 10 30 17 - 140 @ 1KHZ
2N2609 T0-18 © 2500 -20 -0 1.0 4.9 30 30 30 - 14) @ 1kHz
2N5460 T0-82 " 1000 -1.00  -50 075 6.0 5 50 7 2 115 @ 100Hz
2N5461 T0-82 .- 1500 -0 =30 10 7.5 5 40 7 H 115.@ 100Hz
2N5462 T0-62 2000 -40 -—180 1.8 9.6 5 ap 7 z 115 @ 100Hz
2N5463 T0-82 ©4000 . -0 =50 0.7 6.0 5 80 7 2 115 @ 100Hz
2N5464 T0-2 1500 -2.0 -80 1.0 7.5 5 60 7 2 115 @ 100Hz
2N5465 T0-g2 2000 ~40  -1860 18 9.0 3 60 7 2 115 @ 100Hz
U304 1018 — ~300 ~90.0 5.0 10.0 5 0 27 7 C—
J305 T0-18 - —150, -80.0 3.0 5.0 -5 0 27 7 —
U306 T0-18 - —50° -250 1.0 4.0 5 kU] a7 7
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Differential Amplifiers — Dual Monolithic N-Channel Junction FET

Preferred - Vag-z AVgs Ig BVgss Ve A Inss o
Part max max max min min/ max min/ niax min/max max -
Number Package my wV/°C pA v v . pmho mA . nv/Hz
2N3921 T0-71 5 10 —250 - -50 - =30 1500 7500 1.0 10.0 —
2N3922 T0-71 5 25 . -250 -50 - ~3.0 1500 7500 1.0 10.0 -
2N3954 T0-74 5. 10 -50 =50 ~1.0 —4.5 1000 3000 0.5 5.0 160 @ 100Hz.
2N3954A  TO-TY 5 5 ~50 —50 -1.0 —4.5 1000 3000 0.5 5.0 160 @ 100Hz
2N3955 T0-71 10 25 -80. —-50 -1.0 -4.5 1000 3000. 0.5 5.0 160 @ 100Hz
2N39554  T0-71 15 15 =80 =50 ~—1.0 —4.5 1000 3000 0.5 5.0 160 @ 100Hz
2N2956 T0-71 15 50 -50 —50 -1.0 —4.5 1000 3000 0.5 5.0 160 @ 100Kz
2N3957 TO-71 2 . 7 =50 ~50 -1.0 ~4.5 1000. 3000 0.5 - 5O 160 @ 100Hz
2N3958 T0-71 25 100 -50 =50 ~1.0 - =45 - 1000 3000 0.5 50 160 @ 100Hz
2N5136 TO-74 5 5 ~15 =50 -07 —4.0 700°@ 200pA 0.7 7.0 200 @ 1kHz
. 2N5197 T0-71+ 5 .10 -15 =50 -0.7 -4.0 700 @ 200pA 0.7 7.0 20 @ TkHz
2N5188 70-71 10 20 -15 =50 -0.7 —4:0 700 @ 200uA 0.7 7.0 26 @ 1kKz
2N5109 T0-71 15 40, =15 =50 -0.7 =-4.0 700 @ 200pA 0.7 7.0 20 @ 1kKz
2N5452 T0-71 5 5 IG8S—100 -—50 ~1.0. -4.5 1000 4000 0.5 5.0 20 @ 1kKz
2N5453 TO-71 10 10 IGS5~100 50 ~1.0 —4.5 1000 4000 0.5 5.0 20.@ 1kHz
2N5454  TO-7i 15 25 . 1G85-100 ~50 1.0 -45 1000 4000 0.5 5.0 20 @ kHz
2N5515 TO:7Y 5 5 —100 -40 -0.7 —4.0 1000 4000 0.5 7.5 30 @ 104z
2N5516 T0-71 5 10 —-100 ~40 ~0.7 -4.0 1000 4000 0.5 7.5 30 @ 10Hz
2N5517 T0-71 1] 20 —-100 -40 -0.7 -4.0 1000 4000 0.5 . 7.5 30 @ 10Hz
2N5518 T0-71 15 40 —-100 -40 -0.7 ~4.0 1000 4000 0.5 © 7.5 30 @ 104z
2N5519 T0-71 15 80 =100 ~40 ~0.7 —-4.0 - 1000 4000 0.5 7.5 30 @ 10Hz
2N5520 T0-71 5 5 =100 —40 -0.7 —4.0 10007, 4000 0.5 7.5 15 @ 104z
2N5521 T0-T1 5 10 ~100 —40 -0.7 —4.0 1000 4000 0.5 B -1 15 @ 10Hz
2N5522  UTO-TH 10 T 20 =100 -40 -0.7 —4.0 1000 4000 0.5 7.5 15. @ 104z
2N5523 T0-71 5 40 © =100 -40 -0.7 —4.0 1000 4000 0.5 7.5 15. @ 10Hz
2N5524 T0-71 7 15 30 =100 40 =0.7 —4.0 1000 4000 0.5 7.5 15 @ 10Hz
2N5902 T0-99 5 5 ~3 =40 -0.6 —-4.5 70 250 0.3 0.5 200 @ 1kHz
2N5903 T0-99 5 10 -3 -4 -0.86 —4.5 70 250 0.03 .05 200 @ 1kHz
2N5904 T0-9% 10 20 -3 —40 -0:6 —4.5 70 - 250 0.03 .05 200 @1kHz
2N5905 T0-98 - 15 - 40 -3 =40 -0.6 —4.5 70 250 0.03 ©.05 200 @ 1kHz
2N5906 T0-99 5 5 -1 —40 " ~0B 4.5 70 250 0.03 .05 100 @ 1kHz
2N8907 T TO-99 . 5 . 1T -1 =40 06 -4.5 70 250 0.03 08 100 @ 1kHz
205908 T0-99 10 20 -1 40 -0.6 —-4.5 70. 250 0.03 05 100 @ 1kHz
2N5909 T0-99 15 40 -1 —4) -0.6 —4.5 70 250 0.03 05 100 @ 1kHz
2N5911 T0-99 10 20 —-100 -25 -1.0 5.0 5/10 @ 5 mA . 7.0 40.0 20 @ 10kHz
2NBG12 T0-99 15 40 100 -25 -1.0 -5.0 5/10 @ 5 mA 7.0 40.0 20 @ 10kHz
2NE483  TO-T1 5§ 5 -100 -50 -0.7 —4.0 1000 4000 0.5 7.5 10 @ 10Hz
2NB484 T0-71 10 10 -100 -50 -0.7 —4.0 1600 4000 0.5 7.5 10 @ 10Hz
2NB485 T0-71 15 25 —-100 -50 -0.7 —4.0 1000 4000 0.5 7.5 10 @ 105z
IMFE485  TO-74 25 40 —-100 -50 -0.7 ~4.0 1000 4000 0.5 75 15 @ 10Hz
IT500 T0-52 5 5 -5 -50 -0.7 —-4.0 700 1600 0.7 7.0 35 @ 10Hz
17301 T0-52 5 10 -5 -50 -0.7 —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 @ 104z
IT503 T0-52 15 40 -5 —50 -0.7 -4.0 700 1600 0.7 7.0 35 @ 10Hz
IT504 T0-52 T 25 100 -5 —50 -0.7 —4.0 700 1600 0.7 7.0 35 @ 104z
17505 T0-52 50 200 -5 -50 -0.7 -4.0 700 1600 0.7 7.0 35 @ 10Hz
IT5911 TO-71 10 20 -100 -25 -1.0 -5.0 5/10 @ 5 mA 7.0 40.0 20 @ 10kHz
175912 T0-71 15 40 -100 -25 -1.0 ~5.0 5/10 @ 5 mA 7.0 40.0 20 @ 10kHz
u2s7 T0-99 100 - |GSS—-100 -85 -1.0 -5.0 5000 10000 5.0 40.0 30 @ 10kHz
U401 T0-71 5 10 -15 =50 -0.5 -25 2000 7000 0.5 10.0 20 @ 10Hz
U402 T0-71 10 10 -15 =50 -0.5 =25 - 2000 7000 0.5 10.0 - 20 @ 10Kz
U403 T0-71 10 25 -15 —50 -0.5 -2.5 2000 7000 0.5 10.0 20 @ 10Hz
U404 T0-71 15 25 -15 —50 -0.5 -2.5 2000 7000 0.5 10.0 20 @ 10Hz
U405 T0-71 20 40 -15 =50 -0.5 ~2.5 2000 7000 0.5 10.0 20 @ 10Hz
U406 TO-71 40 30 ~15 ~50 ~0.5 -25 2000 7000 0.5 10.0 20 @ 10Hz
U421 70-99 10 10 0.1 —60 -0.4 -2.0 300 80 - 60-10004 20 @ T0Hz
U422 70-99 15 25 0.1 -B0 - -04 -2.0 300 800 60-10094 20 @ 18Hz
U423 T0-99 25 40 0.1 —60 ~0.4 -2.0 300 800 60-1000xA 20 @ 10Hz
U424 70-99 10 10 0.5 — B0 -0.4 -3.0 300 1000 60-1000zA 20 @ 10Hz
U425 T0-99 15 25 0.5 -60 -0.4 -3.0 300 1000 60-1000xA 20 @ 10Hz
U426 T0-98 25 40 0.5 —60 -0.4 -3.0 300 1000 60-10002A +20 @ 10Hz
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Praferred Vis(TH) B¥gss  lpss lgss Bts *DS}DN) _TDs(ony
Part min/max min/max max max min min/max max max
Number Package ¥ ph pA #mhe mA ] my
3N165 T0-99 -2 -5 —40 —200 -1 1500 -5.0 -30 300 - 100
3N166 T0-99 -2 -5 —40 —200 —-10 1500 -5.0 -30 . 00 |
N188 T0-29 -2 =5 —40 —20e —200 1500 -59, =30 300 - 100 Zener Protected -
3N189 T0-¢9 -2 -5 —40 — 200 —200 1500 -5.0 -30 300 Zener Protected
190 T0-99 -2 -5 —40 — 200 —200 - 1500 —5.0 -30 300 100 Zener Protecied
[ IN191 T0-99 ~2 -5 —40 — 200 —200 1500 -5.9 -3 300 .

Differential Amplifiers — Dual NPN Bipolar Transistors \

. o lBi2@
Ordering Information o o hEs Ig=10zA
Pratarred Vag 1-2 AVge lp=10pA  Vep=5V BVgen Iceo Noise R Coba

Part my W/PE Vpop=5Y nh ¥ nA - [iL:] MHz@lp pF
Numbear Package max max min . max " min miax max min max Structurs
2N4044 T0-78 3 3 200 5 50 1 2 200 @ 1mA 0.8 . Dielec. 1sol.
2N4045 T0-78 5 10 80 25 45 A 3 150 @ 1mA 0.8  Dielec. Isol.
2N4100 TO-78 5 5 150 10 55 B 3 150'@ 1mA 0.8 Dielec, I50l
2N4878 TO-71 3 3 200 5 B0 Al 2 200'@ 1mA 0.8 Dielec. 150l
2N4879 T0-71 5 5 130 10 55 A 3 150 @ ImA 0.8 Dielec. Isol.
12N4880 T0-71 3 10 80 25 45 A 3 150 @ mA 0.8 Dielec. {sol.
IT120 T3-18 TO-H 2 5 200 5 45 1 2typ. 220 @ 1mA 2 Junc. 150l
IT120A T10-78 T0-71 1 3 200 2.5 45 1 2typ.  220@ 1ma 2 Jurc. Isel.
iT121 T0-78 TO-71 3 10 80 25 45 1 2typ.  180@ 1mA 2 June. Isol.
im22 - TQ-78 TG-71 5 20 80 25 . 45 1 2typ.  180@ 1mA 2 June. Iscl.
IT124 70-78 5 15 1500 0.6 @ 2 A 3 100°@ 100pA 0.8 June. Isol.
: Veg = 1V

IT126 TO-78 TO-71 1 3 200 2.5 60 B 1typ. 250 @ 10mA 4 Dielec. Isol.
Im27 T0-78 T0-71 2 5 200 5 60 3 1typ. 250 @ 10mA 4 Dielec.. Isol.
IT188 - T0-78 TO-71 3 10 150 10 45 A 1typ. 200 @ 1OmA 4 Dielec, Isol.
IT128 - T0-78 To-71 5 20 20 45 A 1typ. 150 @ 10mA 4 Dislec. Isol.

" Differential Amplifie

" Ordering Information

rs — Dual Monolithic P-Channel MOSFETS {Enhancement)

Va2




Differential Amplifiers — Dual PNP Bipolar Transistors

Ordering tnformatien ME@ Io=10pA
Preferred Vee 1o AVge  lo=10pA  Vpe=5¢ . BVgg leeo MNoise f Cobo

Part my W0 Vop=5hV HA ¥ nA dB WMHz @, pF
Number Packape max max min’ max min max max min max Structure
2N5117 10-78 3 3 - 100 10 43 R 4 100 @0.5mA .B Dielec. Isol.
205118 T0-78 5 5 100 15 45 A 4 100 @0.5mA .8 Dielec. isol.
2N5118 TQ--78 5 10 50 40 45 A 4 100 @0.5mA R} Diglec. fsol.
17130 T0-78 TQ-71 2 5 200 5 —~45 1 2iyp. 110 @ImA 2 June, fsol,
IT130A  TO-78 TG-71 1 L 200 2.5 =60 1 2typ. 0 @1mA 2 June, [sol,
T3 70-78 TQ-71 § 10 80 C 10 —45 ¥ Elyp. B0 @ima 2 Junc. Isof.
132 TO-78 T0-71 10 20 80 , 25 —45 1 2typ. 0 @ImA 2 June, 1s0l,
IT136 T0-78 T0-71 1 3 150 2.5 —B0 A 2p. 150 @10mA 4 Diglec. Isol.
T137 T0-78 70-71 2 5 150 3 —60 A 21yp. 150 @10mA 4 Dielec. Isol.
17138 T0-78 T0-71 '3 10 120 10 ~55 A 21typ.. 180 @10mA Dielec. Isol,
IT139 1078 TO:7 5 1 2typ. 10 @mA 4 Dielec. Isol,

R | 20 —i5

Spocially ltems

ID-100 This product is a diode combination. used to protect those-P-channel MOSFET duals which are not diodé frofected. Their chief characteristic

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

" VCR2N . o

VCR3P ' )

VCR4N The VCR family consists of three terminal variable resistors where the: resistance valug betwaen twa of the terminals is controlled by the

YCRAP voltage potential applied to the third. :

VCR7N

VCRTIN (Dual)

Note: Intersil offers the following military gualified device_s:'

N-channel switches - N-chaqnel amplifiers P-channel switches P-channel amplifiers

2NA09T JAN, JANTX, JANTXV 2N3BZ1 JAN, JANTX, JANTXYV 2N5114 JAN, JANTX, JANTRY 2N2608 JAN
2NA0IZ JAN, JANTX, JANTXV 2N3823.JAN, JANTX, JANTXY 205115 JAN, JANTX, JANTXY
2N4093 JAN, JANTX, JANTXV 2W5116 JAN, JANTX, JANTXY

2NA4B5E JAN, JANTX, JANTXY
2N4857 JAN, JANTX, JANTXV
2N4858 JAN, JANTX, JANTXV

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

EINTERSIL

Hecommended Part Numbers

Detalled Important Single Single Dual | Single Single Dual Dual Dual
Application P s N-Ch I | P-Channel | N-Channel | N-Channel |-P-Channel | P-Channel| NPN PNF
L. JFET JFET JFET MOSFET MOSFET | MOSFET | Bipolar | Bipolar
Audio low noise 2N4220, | 2N2607 | 2N3958 | 2N4351 3N163 2N4044 | IT130
2N3821 2N5460 1T505 3N170-1 | 3N164 2N4378 )
Buffer low leakage, high| 2N4221 2N2609 | 2N5905 M116 3N172 IT120 |[IT138
|-gain . 2N5462 | IT505 1T1750 | IT1700 | ' _
Differential good matching & — — 2N3854 — — [ 3N165 IT126 | 2N3810
drift U4o1
Fet Input Op Amp — — 2NB515. — —_ — -
High Impedance low leakage 2N4117A | IT100 2N5805 — —
J176 [T505
_ 1 2N5116 | U428 IT1750 1T1700 -
Amplifiers ['High Fraquency highgain, fow | U308 2N5114 | 2N5912 | 2N4351 [3N163 | 3N188 | 2N4044| 17130
. - 2N4878
- capacitance 2N5397 J176 1T5912 1 3N164 IT120 | IT136
Low Supply Voltage | (ow pinch-off ZN4338 | 2N5265 | U406 3N170-1 IT126 |2N3810
voitage 2N3687 J177 2N3958 IT140 | -
Low Noise low ngise 2N4867A° | ZNB176 | ZN5519 M116 3N172 .
J176 AN5199 2N4044 | 1T130 .
Preamplifier high gain 2N5397 2N5116 | ITE50 2N4044 | 1T130
! U310  J176 406 2N4B7B | IT136
' 1720
Video high gain, iow 2N4393 IT100 ° [ iT5912 IT126 | 2N3810
capacitance ITE4393 2N5912 [
VHF RF parameters, |[U31D IT100 2N6485 —_ — — — —
Mixers 2N53a7 J174
HF high grs/Crss J310 2N5114 | 1T5912
2N5484 2N5912
Commutators low Crss 2N4391 2N3993-4 IT1750 IT1700 -
ITE4391 1IT100-1 IT660
Sample and Held 2N5114-6 3N163 | 3N165
Analog Gates fast switching, 2N4091-3 | 2N5114-6] 2N5912 '
Switches 2N4391-3 —_ —_
Digital 10w roson) ITE4391-3| J174-7 IT5912 3N170-1 | 3N164 3N188
Chopper 5N5432-4 | IT100-1 . 3N172
Integrator Reset low rpsan), high | J111-3-
Inss J108-7
Voltage | Gain Control VCR2N VCHGP '
Contrel | Amplitude Stability | high Vasiofs VCR4N VCR11N — — — — —
Resistars | Attenuators VCR7N )
Protection | Signal Clipping low leakage - - = = - — | I9100-1| IT1a9
Diodes |and Clamping current
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EINTERSIL -

‘APPLICATIONS

+ Low-leve] Choppers
- Data Switches
e Commutators

-

ABSOLUTE MAXIMUM RATINGS
(Ta-= 25°C unless otherwise noted)
‘Gate-Source Voltage ......ceuinriiiveannnnnan... 30V
Gate-Drain Voltage ........oov'iviieaennenannna.,. 30v
Gate Current ... 50 mA
Storage Temperature Range ,......... -85°C to +200°C
Operating Temperature Range ....... -55°C to +150°C
Lead Temperature 1Soldering, 10se¢1 ......... +300°C
Power Dissipation .......cooiiviiiiiieit. 300 mWw

Derate above 25°C .. ... ..o Ll 2mw/ec

ELECTRICAL CHARACTERISTICS (@ 25°C unless o;c

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

~ PIN CHIP
CONFIGURATION TOPOGRAPHY
5510 tor 2N2607, B)
TO-18 Dz
: / /—,gg}; tuLL A
. LAY
s lrrl o1
- mMs
0025 oo 4 |
00X ¥ 2035 t—t
oc4s .
DGO NOTE SUBSTRATE
o IS GATE
o
b sc 8
5508
s 003, 003 {for 2608, 2802 JAN}
_ |02 " ouz
AR
o g 5 oo foae
| Fq
_Lf'- 3'438-_-- M A
'ORDERING INFORMATION*
TO-18 WAFER DICE
2MN2607 2N2607/W 2N2607/D
2N2608 2N260BIW 2N2608/D
2N2609° 2N2609/W 2N2609/D
2N2609 JAN — —

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

herwise noted)

2N2607 2N2608 2N2z608 .
4 PARAMETER Test Conditions
Min | Max | Min | Max | Min | Max | Unit .
‘ 3 10 30 n..‘\ V.G5=30V,VDS=.0
1zs8R .. Gote Reverse-Cufrent . - . R
L ‘ 3 10 30 | wA Vgg=BY.Vpg=0,T,=150°C
BVass \Glao‘::gerain Breakdown | 39' ] 20 30 Vv 1G =1 A, VDS =0
VP Gate-Source Pinch-Off - 1 4 i 4 1 4 v VDS'F -5V, ID =-1 MA
Voitage .
| | Draln Current at Zefo Gate ©  |-0/30|-1.50{-0.80|-4.50] =2 {-10 | mA Vg -8V, Ve =0
DSS Voltage,
g Small-Signal Common-Source | 330 1000 2500 Hmho VDS =-3V, VGS-= 0,f="1 kHz
§ Farward Transconductance . . . 1 R .
c. Common-Source Input 10 17 30 | pF Voo==8V, Ve =1V,
5§ Capacitance DS f=140 kGHSz
_ 3 Vpg=-5VY, RG=10MQ
NF Noise Figure de V.e=0 -
aGs -
3 3 f=1kHz Rg= 1MQ




BINTERSIL

FEATURES
* Low Noise

- ¢ High Input Impedance
+ |L.ow Capacitance

APPLICATIONS

s | ow Level Choppers
Data Switches.
Multiplexers

Low Noise Amplifiers

ABSOLUTE MAXIMUM RATINGS
{Ta = 252C unless otherwise noted)

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

Derate above 25°C

l.ead Temperature {Saldering, 10 sec-:.').' '

50 mA
-65°C to +200°C
-65°C to +150°C
-+300°C
300 mW -
1.7 mw/e g

2N3684-2N3687
N-Channel JFET

PIN
CONFIGURATION

- TO-72

a % s

CHIP
TOPOGRAPHY

S010°
D2

. m

0075, 0075 | - l
5035 X ‘po3s. " Emadmrd]

£013 )
/-— 0017 FULL R

o011
015

0046

0050 NOTE- SUBSTRATE
1S GATE

.on

015

*DHCE WITH 4 MIL BONDING PADS |
AVAILABLE. CONSULT FACTORY

FOR DETAILS.
ORDERING INFORMATION*
TO-T2 WAFER DICE
2N3684 | 2N3684/W 2N3684/D
2N3685 | 2N3685/W 2N3686/D
2N3686 | 2N3686/W 2N3686/D
2N3687 2N3687/W 2N3687/D

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

2N3684 2N 3685 2N3686 2N3687
PARAMETER . MIN MAX | Win MAX MIN NAX | MIN MAN LUNITS TEST CONDITIONS
BV 555 | Gate to Source Breakdown Voltage  |-50 ~50 =50 =50 v ‘Vps=0.1g=1.0uA |
Vp Pinch-Off Valtage 2.0 5.0 1.0 35 | 06 2.0 3.3 1.2 Vps =20V, Ip = 0.001 uA
Igss | Total Gate Leakage Clrrent =01 -0.1 -0.1 -{.1 nA Vas==30 V,Vpg=0
[ Ta=150°C -0.5 -0.5 -0.5 [ -085 [ wuA
Ipgs  {Saturation Current, Drain-to-S8aurce | 2.8 7.8 1.0 3.0 0.4 1.2 0.1 85 |' mA Veg=0,Vpg=20V
Prsgl Forward Transadmittance 2000 3000 | 1500 25600 11060 2000 600 1500 pmmhes
Gos Common Source Qut- 50 25 10| 3 umhes
put Condustance . Vps=20V,Vgs =0,
Cigg Common Source Input 4.0 4.0 4.0 a0 pF f=1kHz
Capacitance
Crss Common Source Shart 1.2 1.2 12 1.2 pF
Circuit Reverse Transfer Capacitance
TDS(on) | On Resistance : 600 300 1200 2400 Ohms Vpg=0,Vgg=0
NF Neise Figure 0.5 05 0.5 0.5 dB f=100 Hz, R = 10 M
NBW =6 Hz, vphg = 10V
Mgg =0V . )




ElINTnERSIIL

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

Emitter-Base Voltage (NOt@ 1) .. uvevveerrrvinvnnnr oons -5V
Collector-Base or Collector-Emitier Voltage (Note 1 .. 60V
Collector Current (NOte 1) ... s ieinenns 50 mA
Storage Temperature Range ............. . “65°C 10 +200°C
Operating Temperature Range ........ e . -85°C o H150°C
Lead Temperature {Soldering, 10 sec.} ... ......... +300°C
‘ A . . OMNESIDE BOTH SIDES
Power Dissipation ............. oo B00mMW 600 mw
Derate above 25°C ...... ... 28 mW/°C 34 mW/C

2N3810/A, 2N3811/A
Monolithic Dual Matched

PNP Transistor

PIN- ;.
CO_NFIGURATION

TO 78

& L]

4501

.. .GHIP
TOPOGRAPHY

oo
2A50

f

YL
g

Q029

UDEQ
T¥P. 2PLACES

[~ sast poac o030

‘Boan " D04
TYP 2 PLACES

— tmiTTER D029
- Dozt

COLLECTOR
.OUJBI Q033
0045 7 G0a4
. TYP. 2 PLACES. o
ORDERING INFORMATION*
T0O-78 WAFER DICE
2N3810 | 2N3B10/W | 2N3B10/D
2N3B10A i
2N3811 2N3B11/W 2NIBID
2N3B11A
ELECTRICAL CHARACTERISTICS *When ordering wafer/dice refer to Appendix B-23.
TEST CONDITIONS: 25°C Ambient Temperature unless otherwise noted
’ 2N3B1O/A 2N3B1IA
SYMBOL PARAMETER MIN | MAX | MIN [ MAX | UNITS TEST CONDITIONS
BVceo Coliector-Base Breakdown Voltage -60 -60 lc=-10 uA, IE=0
Bveeo Collector-Emitier Breakgown .
Voltage tNote 2 -60 -60 v Ic=-10mA, Ig=10
BVERD Emitter-Base Breakdown Voltage -5 -5 Ilg=-10 4A, Ic=0
tCtott Collector Cutoff Current -1 -0 nA _ _
. [F=F150°C 10 0| _pA | vVeB=-50V1e=0
LEoity Emitter Cutoli Current =20 -20 [ nA Vee = 4V,lIc =0
. 100 225 ’ I = -10uA
hee Static Forward Current ° 150 450 300 800 Vee = -5V Ic = -100pA tog -1 mA
Transfer Ratio 1Note 2: 125 250 . Ic =10 mA
[Ta=-55°C} 75 150 I = 100 uA
‘ iof -0.7 0.7 Vece= -5V, [lg= -10xA
VBE(san Base-Emitter Saturation Voltage Note 21 0B 08 I = -100 xA [Ta = -10"‘01 h
Veesan Cotllector-Emitter Saturation Voltage -0.2 -0.2 v lg = -10 uA, Ig = -100 uA
INote 2 -G.28 -0,25 Ig = -100 uA, Ic = -1 mA
hie _Input Impedance 3 30 10 40 4] Vs & 10V
hte | Forward Current Transfer Ratio 150 | 800 | 300 | 800 Ic=-1ma
hre Reverse Voitage Transfer Ratio 0,25 0.25 f=1KHz
Noe Cutput Admittance 5 60 5 60 urmhe )
| hte| Magnitude of small signal 1 5 1 5 Vee = -5V [ g = -1mA, f= 100 MHz
- current gain 1 1 ) [ lc = -500 A, F= 30 MHz |
NOTES:

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




2N3810/A, 2N3811/A

BINTERSIL

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

2N3810/A 2N3811/A

SYMBOL PARAMETER Wik TR UNITS TEST CONDITIONS
Cobo Qutput Capacitance 4 4 Ves = -5V, le=0,f = 100 MHz
Cibe input Capacitance ] B pF Ve = 0.5V, Ic = 0.f = 100 KHz
M e, | OC Current Gain Aatio T T o221 | Vog = -5V, Ig = 100 uh
'iVaE,-VaEd Base-Emitter Voltage -5 5 Llc = 70 zA to 10 mA
Lifterential . [_A devices -25 . =2.5 my Veoe = -5V
) -3 -3 Ig = 100 pA
| [ A devices -1.5 i -1.5 : :
A-VBE, —V8E, | Base-Emitter Voitage : 10 ) 0 '
31 | Differential ' pVI*C | VCE = -5, Ig = 100 pA
Gradient A devices 5 5 o .
. : 7 4 ] Vge = =10V, Ig = -100 gA, Rg = 3Kk,
© | f=100Hz -~ NoiseBandwidth=20Hz
3 1.5 . VgE = =10V, I¢ = -100 pA, Ag = 3k,
_ ) de f = TkHz, Noise Bandwidth = 200 kHz
NF Spot Noise Figure 25 1.5 . Vge = -10V, Ic = -100upA, Rg = 3 k()
' . e . |Lf =10 kHz, Noise Bandwidth = 2 kHz
3.5 2.5 Vee = -10V, Ic = -100 xA, Rg = 3k{},

. T ' ' | Noise Bandwidth = 15.7 kHz | Note 3)

NOTES: .
3 3 dBdown at 10 Hz and-10 kHz.
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BINTERSIL

FEATURES

* Low Capacitance
» Up to 6500 ymho Transconductance

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

Gate-Source VOIage ......onviiviiiiiiianiinan -50V
Gate-Drain Voltage ........cvviviiiiiiiaaes., ~50V
Gate Current .. .ouiii it e 10 mA
Storage Temperature Range .......... -65° 5 to +200°C
‘Operating Temperature Range ........ -55° G to +150°C
Lead Temperature (Soldering, 10 sec.} ........ +300°C
Power Dissipation .........c.iiiiiiiiiiiianas 300 mW

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

2N3821y2N3822
N-Channel JFET

PIN
CONFIGURATION

TO-72

CHIP
TOPOGRAPHY

5003

D035, 0029
0076 0025

_l_ 35 35
e g S som* oo
- o .
1 -

o _Dwd___
ol

]-a

NOTF SUBSTRATE
BGATE

ORDERING INFORMATION*

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

) *When orderlng wafer/dice refer {o Appendix B-23, -
ELECTRICAL CHARACTERISTICS (25° C unless otherwise noted)

’ 2N3821 2N3822
PARAMETER MIN MAX WIN- AR UNIT TEST CQNDITIDNS
-0. -0.1 A : .
}lGss Gate Reverse Current [Ta=T50°C _g : o1 :A Ves=-30V,Vps=0 -
BV@ess | Gate-Source Breakdown Voltage -50 . =50 Ig=-1uA,Vpg=0 ~
YVGsioft| Gate-Sonree Cutoff Voltage -4 -6 v Vpg=15V,Ip=05nA
-0.B -2 VDg =15V, 1D =50 A
1Ves Gate-Source Voltage o or Vps= 15V, 1p= 200 FA
Ipss Saturation Drain Current 05 2.5 2 10 mA Vpg=16V, Vgg=0
Commeon-Scurce Forward : ez
j 8 | Transconduetance (Note 1) 1500 | 4500 3000 | 6500 f=1kHz
Cormmon-Sgurce Forward
=1 H
sl Transadmittance 1500 3000 amko 00 MHz
. Common-Source Cutput
= = £=1KH
Yos Conductance {Note 1) " @ VDs =18V, Vg5 =0 :
c Common-Seurce Input 5 5
s Capacitance X E | fe1MHz
Common-Source Reverse Transfer P |
Crss Capaci 3 3
pacitance. . 5
, Lo - - ] Vps=15V,VEs=0,
MNF NDI?& Figure . 5 5 dB | Rgerr= 3 meg, BV = § Hz o104
®n Equivalent Input Noise Voltage 200 200 \/:l—_\; Vps =15V, VEs=0,BW=5Hz

Nota 1: These parameters are measured during a 2 msee interval 100 msee after DC power is applisd,
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EBINTERSIL

FEATURES

¢ Low Noise

¢ Low Capacitance

s Transductance up o 6500 umho

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

Gate-Source or Gate-Drain Voltage
GateCurrent ..........oo i e,
Storage Temperature Range
QOperating Temperature Range

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

Lead Temperature (Solderlng, 108eC) oo, +300°C
Power DIssnpatlon ............................... 300 mw
Derate above 25°C ...........0ivevvnnns 1.7 mw/eC

- 2N3823
N Channel JFET

;

PIN | " 'CHIP
CONFIGURATION TOPOGRAPHY
TO-72

5000

2038, 0038
o02s T 0On

KUBSTHATE
WAATE

ORDERING INFORMATION*

T0-72
2N3823

WAFER __
2N3823/W

DICE
2N3823/0

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

_ PARAMETER MIN MAX UNIT TEST CONDITIONS
: ' . 0.5 nA B
lsss | Gate Reverse Current{T, =150°C 05 A | VB =20V Vos =0
BVass | Gate-Source Breakdown Voltage, | -30 Ig=1uA Vs =0
VGsiof) | Gate-Source Cutoff Voltage -8 v Vps = 15V, Ip = 0.5 nA
Vas Gate-Source Voltage | 10| -75 | ¥ps = 15V, Iy =400 A
Ipss Saturation Drain Current - 4 1" 20 mA | Vps =15V, Vgs =0
ofs Commorn-Source Forward 3,500 | 6500 | KHz (Note 11
. Transconductance i .

[Y1s] Common-Source Forward 3,200 £ = 100 MHz -

Transadmittance ) S .
Gos Coammon-Source Quiput 35 imho f=1KHz (Note 1)

: Transeonductance i

Giss . Common-Source Input " 800 Vos =15V, Vas = 0

Conductance f = 200 MHz
Goss Cornmon-Source Output 200 |-

Gonductance <
Ciss Common-Source Input 6

Capacitance ' _
Cras Common-Source Reverse z pF f=1MHz

Transfer Capacitance ) T
NF Moise Figure 25 dB . | Vpg =15V, Vgs =0 § = 100 MHz

Rg = 1-kQ} :

NOQTE 1: These parameters are measursd during a 2 msec intarval 100 msec after DC power is applied.
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BINTERSIL

FEATURES
® rys < 250 ohms
. 10(0"} <0.1nA

N

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

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

. Derate above 25°C e e 1T MWRC

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted

| 2N3824
'IN'-ChanneI JFET

PIN ' CHIP
CONFIGURATION TOPOGRAPHY
TO-72 . 5003

oo oozs
© pazs X 0028

. 003 , 005
e1a 3 £ a07s
o g )/ e

] ]

X -
|__ [T "'l NUTE SUDSTAATE
o0 IS GATE,

ORDERING INFORMATION*

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

*When ofdering wafarfdice refer to Appandix B-23.

. PARAMETER . MIN | MAX | UNIT TEST CONDITIONS -
. - ' ‘ 0.1 nA ,
. lass. Gate Reverse Current. . | Th=150°C 01 WA Ves =-30V, Vps = 07 _
BVgss | Gate-Source Breakdown Voitage -50 . V |la=1pA Vps=0
0.1 nA :

(o) Drain Cutoif Current rTA - 150°C | 01 A Vpg = 1§V, Vgs =-8V

Tds(on} Drain-Source QN Resistarice 250 n | Vas=0v,Ip=0 F=1kHz
Ciss Common-Source Input Capacitance 5 oF Vos = 18V, Vas = 0. i
Crse Common-Source Reverse Transfer Capacitance 3 Vgs =-8V, Vps =0 _
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FEATURES

¢ Low Drain Current

* High Qutput fmpedance )
* Matched Vg, AVog, and gy,

ABSOLUTE MAXIMUM RATINGS -
(Ta = 25°C unless otherwise noted
Gate-Source or Gate-Drain Voltage (Note 1) ......
Gate Current iNote 1!
Storage Temperature Range
Operating Temperature Range
Load Temperature (Soldering, 10 sec.)
Power Dissipation
Derate above 25°C

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

INTERSIL

=50V
50 mA
-65°C to +200°C
-5§°C to +150°C
+300°C

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

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-T1 BO37
r-“.oz: —
G2
|
5,2l &y

4]

© Gy :
ALL BOND PADS ARE 4 X 4 MIL.

0y

ORDERING INFORMATION* -

TO-T WAFER - DICE
2N3921 | ZN3921/W | 2N3921/D
2N3922 | 2N3922/W [ 2N3822/D

*When ordering waferfdice refer to Appendix B-23.

PARAMETER MIN | MAX | UNIT TEST CONDITIONS
. e ' -1 nA ‘
lgssR Gate Reverse Current | Ta=100°C| . -1 ah | Ves=-36V, Vog =0
BVpgo | Drain-Gate Breakdown Voltage 50 D=1pA ls=0
Vasiory | Gate-Source Cutoff Voltage [ -3 V | Vbs =10V, Ig=1nA
Ves _ Gate-Source Voltage 02| 27 Vps = 10V, Ip = 100A
T ‘ {250 | pA ' ‘
Is Gate O_pe.ra‘tmg Current [TA=700°C =5 nA | Vba = 10V, Ip = 700uA
Ipss Saturation Drain Current {Note 1) o 1 10 mA | Vps =10V, Vgs =10
| ots Gommon-Source Forward Transconductance (Note 2}/ 1500 | 7500 | hol ' C
Gos Common-Source Output Conductance ' 35 #mne
Ciss Common-Source Input Capacitance 18 E Vos = 1QV, Vas=0 |f=1kHz
Crss Commo#a-Source Reverse Transfer Capacitance B P
dts Common-Seurce Forward Transconductance 1500 .
- - - — — - Q| =- = =
GJoss Common-Saurce Qutput Conductance 20 -"Lrnh Voe =10V, in =700 pA. f‘ 1kHz
. : — ‘ S e
i fgun dB [ Vos =10V, Vgs =0 !
NF Spot Noise Figure 2 }DS GS Ra = 1meg
2N3921 2N3922 -
MATCHING CHARACTERISTICS MIN MAX MIN MAX UNIT TEST CONDITIONS
|Ves1-Vass| Differential Gate-Source Veltage 5 5 . mv
AlVes1-Vass] Gate—Sour.ce Differential Voltage 10 25 VoG | Voo - 10V, TA_= oocj )
AT Change with Temperature ‘ Ip = 700 A e =100°C
gfs2 Transconductance Ratio 0.95 1.0 0.95 1.0 f=1kHz

NOTES: 1. Pertransistor.
2.Pulse testduration=2 ms,
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GINTERSIL  Neostanssss

| N-Channel JFET

FEATURES ' PIN CHIP TOPOGRAPHY
¢ Low Offset .and Drift CONFIGURATION s0a7
¢ Low Capacitance
+ Low Noise ' :
s Superior Tracking Ability To-1 ]
ALL BOND PADS -
* Low Qutput Conduclance AREAx 4MIL, H
ABSOLUTE MAXIMUM RATINGS B
iTa = 25°C unless otherwise noted) ] |
Gate-Source or Gate-Drain ‘ ! ,
Breakdown Voltage [Note 1) ...... 50V -ORDEnlNGJNFORMAﬂON‘
Any Pin to Case Voltage .......... 100V K pin
Gate Current (Note 1) ........ .. 50 mA TO-11 | WAFER DICE
Storage Temperature .. -65°C to +200°C 2N3954 | IN3954/W | 2N3954/D :
Operating Temperature  -55°C to -+150°C s n,ﬁ B2l T 2N3054A | 2N3954A/W | INIGE4A/D
Lead Températuie . ! robe 2NI955 [ 2N3955/W- 2N3955/D'
{Soldering, 10 sec.} .......... +300°C 2N3955A | 2N3955A/W | 2N3955A/D
FU ' gl':)El‘:‘ gl%?s' 2N3956 | 2N3956/W [ 2N3956/D°
Power Dissipation 250 mW 508 mw 2W3067 | 2N3957/W | 2N3957/D
Derate above 25°C 2.8 mW/°C 4.3 mW/°C 2N3968 | 2N3858/W [ 2N3958/D

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

ELECTRICAL CHARACTERISTICS (25“0 unless otherwise noted)

2N3954 .2N3954A -ZN3855 2N 29554 2N3956 | 2N3957 2N3958
PABAMETEB - I MIN ] MAX T | mAX | v [MaX | i | MAXIMIN | MAX [MIN. | MAX |MIN | MAX PNIT TEST COND'TIONS
Iass Gate Reverse Current -100 -100 =100 | -10C -100 | [ -100 100 BA IVGS = s v,
n [T.-125°C 500 600 500 =500 500|800, |-800] nA |Vp5=0 )

Gara:Source 'Breakdawn | [ in | Vp5=0
BYass Voltege -50 ] -50 | 50 -50 -50 -850 S A

Gate-Sourge Cutolf i [ vps =20V,

VGSiaft valtage 1.0 =45 |-1.0| 46 [-1.0| -45{~1.0] ~45]1-1.0| -4.5 }|~1.0" -46 [-1.0} -4.5 V Ip=1nA

Gate-Souree Forwerd 1. ’ " . Vpg=0
V_Gs:f) Voltage. 2.0 2.0 2.0 20 2.0 ‘ 2.0 20 1Gs 1mA
Vs Gate-Source Voltage .2 | 42 -4 4.2 -4 4.2 .2 Vpg 20y |BTS0ah

-05f -4.0 [-05]| -40 [-05]-4.0| 04} -40|-05| -4.0 |-05 | -4.0 | -D.5| =40 - - |ip =200 uA
; Gate Operating Currant St =50 .| =50 =50 =50 -50 +50 -50] pA |Vps=20V,
s [Zar12s°c -260 -250 -250° -250 -250 -250 2501 na {ip=2000A .
| Saturation Drain | ) 1 Vpg=20V,
lpss Current 05| 58| 05| 50| 05| BG| 95 5<E_). 05| BO| 08| 50| 06| 5.0 mA Vas=b -
, . | Bemmon-Source Forward [ 1000 | 3000 11000 [ 3000 {1000 |300C (1000, 2000.} 1000 | 3006 |1000 [ 3000 {1000 | 3000 1=1kHz
s Transconductance | 1000 1000 1000 1000 __|100¢ 1000 1000 h £=200 MH2
- " amho
: Cornmon-Source Output . it : e | . _
Gos . Conductarice ) 735 35 35 36, ) 38 35 .35' - Vs = 20 y, f:— 1 -k.‘HZ
g ) Commaon-Soure-Input . | 40 an a0 g a0 0 a0 VGs=0
1= Capacitence | = - i} ) ’ ) ]
Common Soprce Reverse o ]
. . . 1. . . . $=1MH
Crss .| Transfar Capacitance 1.2 12 A 1.2 12 I 1.2 12 1.2 .pF - ] &
Cdgo Drain-Gate Capasitnce 15 15 15 15 15 15 15 :’5‘3:5; oy,
: Vo= 20V
NF g:’i's‘;“:gli:‘"“ Spot es| | os o5 | o8 0s | os es| B |ves=0  [f=100ke
Rg =10 M& .

Differential Gate vpg =20V, "
ha1-1G2l | Gy 10 10 10 10 w0 1w ol xS |71
s51/Ipgsz | Drain Sewratian Current | g gg| 10 | gog| 10 |0es| 1o|oes| 10[ees| 10l080| i0|085| 10 M

110952 | Ratio ) . ) ) Vs =0
i ial Gate-S
Ives1-Vasz! 3:::;::"? ate-Source 5.0 50 10.8 50 15 20 25
Avesivesal sa‘lf'swc'ﬁ“ Di“‘*?::“ia' 0.8 0.4 20 1.2 40 1 &0 80| ™ |ypg=pov, |T=28°Cto-55°C
oltage Change wi | .
aT Temperature 1| | os 2.5 15 5.0 75 1.0 Ip = 200 4A [T =25°C 10 125°C
8¢.1/9552 Transconductance Ratio | 097| 1.0 | 097 1.0(|097| 1.0] 095 10| 098 1.0[ 080 1.0 | 0.BS e’ f=1kHz

NOTE 1: Per transistor.
117



BINTERSIL

FEATURES

L] LOW rDS('o.n)

* Ipjoin < 250 pA
: » Fast Switching -

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

Gate-Source or Gate-Drain Valtage ..............
Gate Current 50 mA
-65°C to +200°C

-55°C to +150°C

Qperating Temperature Range

Lead Temperaturg (Soldermg, 10. s, Vo, +300°C
Power D|SSIpaton .................................. i.8wW
10 mw/eC

Derate above 25°C. |

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted

' 2N3970-2N3972
N-Channel JFET

1

PIN CHIP
COMFIGURATION TOPOGRAPHY
TO-18 - 5001

D018 FLL mamUS

G078 iDRALR) \ nnn ncm. SURSTRATE 15 GATE
L]

G| T

14 ISOURCE)
o ¥ %?7

ORDERING INFORMATION *

Q.

T0-18 WAFER DICE
2N3970 | 2N3970/wW | 2N3970/D |
2N3971 | 2N397T1MW .| 2N3971/D
2N3972 | 2N3g72/w | 2N3972/D

“When ordering waferldice refer to Appendix B-23.

1-18

2N3970 2N3971 2N3972
PARAMETER L MIN | MAX [ MIN. | MAX | MIN | MAX JUNIT TEST CONDITIONS
BVGss |Gate Reverse Breakdown Voltage -40 -40 ) =40 V |lg=~1uA, ¥ps=0
lpgo- |Drain Reverse Gurrent . 250 250 250 [ pA _ _
[Ta = 150°C 500 500 500 | nA |00 =20V, Is=0
oty |Drain Cutoff Current o 250 [ ‘| 250 250 | pA N .
, o [Ta=150°C 500 500 500 | na | 0@ =20V Vas=-12v
Vas(er| Gate-Source Cutoff Voltage -4 |10 | ~2 -5 |05 | -3 V lVps =20V, Ip = 1 nA
Ipss Saturaﬁc?‘n Drain Current 50 150 25 |75 [ 30 mA |Vps = 20V, Veé =g
(Pulse width 300us, duty cycie < 3%)
o 2 |'lo=5mA
" | VDs{on)| Drain-Source ON Voltage 1.5 V Ves=0 Ip =10 mA
’ 1 ' In = 20 mA
ros{on) | Static Drain-Sourcé ON Resistance 30 60 100 Vag=0,lb=1mA
réston) [Drain-Source ON Resistance 30 60 100 0 Ves=0lp=0 f=1kHz
Ciss {Common-Souree Input Capacitance 25 25 25 Vps =20V, Vas =0 .
Crs  {Common-Source Reverse Transter | 6 6 8 pF o — dou |f=1MHz
Capacitance Vbs =0, Vgs = -12V
g Voo =10V, Vas(on) =0
ty Turn-On Delay Time 10 15 40 Ioten) Vs RL
tr Rise Time 10 15 40 ns [2N3870 20 mA -10V 4500
tort Turn~Qff Time 30 60 100 | 2N3971 10mA -5V BSQQ
) 2N3972 5mA - 3V 16Kn
Voo ' ’
L= Yoo - Ybsten) INPUT PULSE SAMPLING SCOPE
V'O"Lf;;' RISE TIME 0.25 ns RISE TIME 0.4 ns
FALL TIME 0.75:ns INPUT RESISTANCE 10 M
VIN PULSE WIDTH 200 ns INPUT CAPACITANCE 1.5 pF
PULSE RATE 550 pps



BEINTERSIL

FEATURES

* Low I'Ds(on)

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

APPLICATIONS

a

Used in high-speed commiitator and chopper applications. -

Also ideal for “Virtual Gnd” switching; needs no ext.
translator cireuit to switch £10 VAC, Can be driveh direct
frorn T2L or GMOS logic.

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

Drain-Gate Voltage .......cciviiiiiiiiiiniennnnn -25V
Drain-Source Voltage .........u.. e ~25V
Continuous Forward Gate Current ............. -10 mA

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

Lead Temperature (Soldering, 10 sec.) ........ +300°C
Power Dissipation ............... ...l 300 mw
Derate above 25°C . .. it viene oo 1T MW/SC

2N3993, 2N3994
P-Channel JFET

ORDERING INFORMATION*

T0-72 WAFER DICE
2N3993 | 2N3gO3/W | 2N3993/D
2N3994 | 2N3994/W | 2N3994/D

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-72 5508
. Lo, o

Oi4a I l
180

e o Pr
- NOTE suss-rnn-islsc.nrs- o

0 g% g

'Whan ordering water/dice refer to Appendix 8-23.
ELECTRICAL CHARACTERISTICS @ 25°C free-air temperature {unless otherwise noted)

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

23993 2N 3994 .
NS (Note 3
$YMBOL PARAMETER WIN 1 MAX | Wi T MAX UNIT | TEST CONDITIO S (Note 3)
BVGESS Gate-Source Breakdown Voltage | 25 25 . \ Ig=1uA,  Vps=0
=1.2 -1.2 nA Vpg=-15V, =
' IDGO Drain Reverse Current ) Vpg==158V I5=0,
“1.2 12 | wA T = 150°C
' lpss - 'Zaro-Gate-Voitage Drain Current —:1‘0 -2 . mA | Vps=-10Y, :‘éGeE;(ge 3
-1.2 nA Vpg=-10V, Vgs=BV
-1 uA vpg=-10V, V55=6\=f,
| Drain Cutoff Current _ Ta = 160°C
'Dioff) rain Lutott Lurren 732 nA | Vps=-10V. VGg=-10V
¥pg=-10V, VEs=10V,
- HA  Ta=150°C
VGsiotf) Gate-Source Voltage [} 8.5 1 5.5 v vpg=~10V, Ip=~1uA
Small-Signal Drain-Source ; Vs =0, 1p=0,
fds(on) On-State Resistance 150 300 f=1TkHz
: Small-Signal Cormmon-Source Vpg=-10V. Vgg=0,
h
vl Forward Transfer Admittance 5 ) 12 4 . 10 mmie | £ 29 kHz, {See Note 1)
e Cornmon-Source Short-Circuit 16 16 N r | VDs= ~10¥, Vgs=0,
155 _ Input Capacitance PP f= 1 MHz, (Sea Note 2)
: ) 5 oF ¥pg=0, VEg =6V,
G Commaon-Source Short-Circuit ] f=1MHz
| Crss Reverse Transfer Capacitance FL | Vps=0, Vgs =10V,
45 F- -
] . f=1MHz
NOTES 1. Thése parameters must be measured usmg pulse techniques. t, = 100 ms, duty cycle £ 10%.




.I]N'I'Esl]ﬂ__, '2N4044, 2N4045, 2N4 100,
2

4878, 2N4879, 2N48&® |

Dlelectrlcally isolated Dual

FEATURES

s High Gain at Low Current -

* Low Ouiput Capacitance

¢ Good hgg Match

Tight Vg Tracking

* Dielectrically Isolated Matched Pairs for
Differential Amplifiers.

ABSOLUTE MAXIMUM RATINGS
" {Ta = 25°C unless otherwise noted)
Collector—Base or Collector—[‘-.’mﬁter Voltage (Note 1)

2NA044, 2NABTB . oo 60V
2N4T00, 2N48T9 . .. i i 55V
2N4045, 2N4880 .. ..o 45v
Coltector-Collector Voltage ...................... 100V
Emitter-Base Voltage (Note 2) .._.................. v
Collector Current (Note 1) ............ 10 mA

Storage Temperature Range .......... -65“0 to +200°C

Operating Temperature Range

Lead Temperature {Solderirig, 10 sec.} ........ +300°C
’ TO-71 TC-78
QMNE “BOTH - GNE BOTH

. SIDE SIDES SIDE SIDES
Power
Dissipation .. 300 mw . 500 mw 400 mW 750 mw

Derate '

above 25°C

me!“C) P 2.9 " 23 43

-55°C to +150°C

NPN Transnstor

PIN
CONFIGURATION

TO-71
TO-76

CHIP
TOPCGRAPHY
© 4000

021

035
f COLLECTOR =

' [*COLLECTOR 2uunu .003g
g:g TYP 2PLAGES  gga0 * oudo

‘ T“ [~BasE 2

TYP. 2 PLACES MJ'}
BASE ‘

\-smrrza ]
TYF. 2PLACES goag

olA
EMITTER =1 o

ORDERING INFORMATION*

T0-78 | . TO-M WAFER DICE
2NA044 | 2NAB7B | INACAA/W | 2N4044/D
2N4045 | 2N4B79 2N4D45/W | ZN4045/D
2N4100 | 2N4880. | 2N4100AW 2N4100/D

*When orderlng waferfdice refer to Appendix B-23.

ELECTRICAL CHARACTERISTICS 25°C unfess otherwise noted)

2N4044 2N4100 2ZN40d5 ]
PARAMETER 2N4878 2N4879 2N4880 | UNIT | TEST CONDITIONS
MIN | MAX | MIN | MAX | MIN | MAX |
hre DC Current Gain 200 | 600 | 960 | 500 | 80 | a&oo Ig =10 A, Vg = 5V
‘ 225 176 100 Llg=1.0mA, Veg=5V
[ Ta=-55%C 75 50 30 v [lo=10pA,Vop=5V
VBE(gn) Emitter-Base On Voltage 0.7 0.7 |- 0.7 ’ '
VCE(sat] Callector Saturztion Voltage 0.35 0.35 0.35 Ic=1.0mA, Ig=0,1 mA
" leag Collector Gutoff Current 0.1 01 ] 6.1* | nA [ig=0, Veg =46V, 30 V"
[ Ta = 160°C 0.1 0.1 1% | pa |,
IERO Emitter Cutoff Current T 04 - 01 0.1 nA | lg=0,VEg=58Vv
Cobo Output Capacitance 0.8 0.8 08 | pF |Ig=0,Vgg=5V

1-20



BINTERSIL

2N4044, 2N4045, 2M4100, 2N4B78, 2N4&?9,'2N4380

ELECTRICAL CHARACTERISTICS (25°C unleéss otherwise noted) 7
o | 2N4044 2N4100 2N4045
PARAMETER L 2N4878 2N4879 2N45E0 UNIT , TEST CONDITIONS
. MIN | MAX | MIN | MAX | MIN | MAX
Emitter Transition i . .
Cte Gapacitance 41 1 1 PF | Ig = 0, Vgg = D&Y
Collector to Collector ' : 1 :
001‘ S Gapacitance . . . ) Q.8 0.8 0.8 o o 'VCQ =0 . . ‘
Collector to Collector
gy, op Leakage Gurrent o OF 5 5 | pA Voo = =100V
Collector to Emitter S : : . o
Voeosusty | Sustaining Veltage &0 55 45 Vo |lg=1mA, lg =0
Cirrent Gain Bandwlidth ’ .
o Product 200 150 150 " MHz | Ig = 1A, Vog = 10V
' Current Gain Bandwidth ’ L
I Product 20 15| | 1B || MHz|lg = 10k Vg = 1OV
N o 1 2 3 . | a de | lc = 10sA, Vo = 5V|f=1kHz
NF . B .
1 Narrow lB:and Notse Flgure | { Rg = 10 kohms BW=200 Hz
.| Gollestor Base Breakdown - : : )
BVceo - |  voltage 60 55 45 | V |lg = 10p4 1g = 0
- -| Emitter Base Breakdown aE
| BVemo Voltage . : ’ 7 7 . 7 V |lge=10eAlc=0
MATCHING CHARACTERISTICS (25°C unless ofherwnse noted)
oG Curfent Gain Ratio ) . Ic = 10pA to 1mA,
hrg, /hrg, (Note 3) 0.8 1 085 | 1. | 08 1 . Veg = 5V
1., " |Base Emitter Voltage 1T T | _ L
1Vee  Veg,| Differential . -8 , 5 S8 | mv | o= 10uA Vg = BV
lg;-lgy| Base Current 1 : 3 _ -
171Bg Differential R | s | 0 2 | ona |9 10an., VCF sV
Base Emitter . :
|AVgE, Y, AT V_oltage Dh_‘ferentlal i 5 5 10 | wvrte _ R
AVeey Veeg AT Change with ' : lg = 106,
Temperature | Voe = 5V -
i Ta= —55°C to'+125°C
) Base Current ] ‘ ‘
|alip, gy |/AT Ditferential 03 05 {1 |narc
1 | Ghange with !
 Temperaturs.
SMALL SIGNAL CHARACTERISTICS o
PARAMETER - TYPICAL UNIT TEST CONDITIONS
VALUE
hip Input Resistance ) 28 " ohms S ey
Prp __ Voltage Feedback Ratio 43 X 108 lc = 1mA, Vg = §V
he Small Signal Currant Galn - 250 ' )
Ny QOutput Conductance ) 60 ) " umhos
e Input Reslstance . 86 " kohms I = 1mA, Vor =5V
hre 1 -+ Voltage Feedback Ratio 42 1 % 10-3
hoe Qutput Conductance [ 12 gmhos
" - . . _ ’
NOTES:
1. Per transistor.
2. The reverse hase-emliter voltage mugt never exceed 7.0 volts and the reverse base-emitter currant must never exceed 10 uamps
3. The lowast of two hgg readfngs is taken as Rg, for purposes of this ratlo.
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BINTERSIL

FEATURES

® Low rps(on)

* ID(OFF) < 100 pA (JAN TX Types)
- & Fast Switching

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

Gate-Source or Gate-Drain VOtage ............ ~40V
Gate Current . ..o v i e 10 MA
Storage Temperature Range ..... -65“0 to +200°C
Operating Temperature Range ,. ~85°C to +150°C -
" Lead Temperature (Soldering, 10 sec] ...... +300°C
: . TO-18 TO-92
- Power Dissipatiorr ©.:.......... TAW .y, 360 mW

Derate above'25°C ....1. )7 mW/°C .. 3.0 mWreC

ITE4091-ITE4093

2N4091-2N4093, JANTX*

'N- Channel JFET

PiN o CHIP
CONFIGURATIONS TOPOGRAPHY
TO-18 TO-82 5001
‘ g:'ﬁ-":;:_'::fs_ ‘I w7 mor: SUBSTRALL 1S GATE
N
A ‘_F
' s o e ]____ ::_;__] ISOURCE !

__ORDERING INFORMATION*

TO-92 TO-181 | WAFER DICE
ITE 4091 2N4091 | 2N4091/W [ 2N4091/D
ITE 40914 | 2N4091A R t
ITE 4092 2N4092 T | 2N4092/W | 2N4092/D | .
ITE 40924, | 2N40924&
ITE 4093 2N4093 2N4083/W | 2N4093/D
ITE 4093A | 2N4093A
-fadd JANTX to-these.part rumbers if JANTX processing is desired.

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

_ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N/ITE 4092 | 2N/ITE 4093

2ZNIITE 4099 -
PARAMETER Test Conditions
. Min. | Max. | Min. { Max. | Min. | Max. | tnit b
BVass Gate-Source Breakdown Vchage B -40 -40 40 | v la=-1uh, Vbs =0
’ Drain Reverse Gurrent . 200 200 200 | pA | | s
Ince {Nat JANTX Specified) | Ta = 150°C{ 400 400 400 | nA | Vao =-20V,Is=0
Gate Revarse Current ~100 -100 -100 | pA ’
lass (SANTX, |TE devices cnly); TA=150°C -200 -200 ’ «200 | nA [ ves =-20V, Vos =0 .
: ) ‘ 100 100 100 VosT 20V | Vas=-12v(4081)
lotorr: |- JANTX Ta =28°C 200 200 ] 200 pA 1 Vag = -8Vc4§}92]
Vs = -6Vi4093] |
Drain Gutoff Gurrent: ) 200 200 200 :
JANTX, Ta = 150°C 400 400 400 “nA
Ve | @Gate-Source Pinch-Off Voltage st 0|2} 7|11 -51v | vos=avln=1na
: ‘ ma | VDs =20V, Vas =0,
foss Drain Current at Zero Gate Voitge 30 15 8 Pulse Test Duraton = 2 ms
. a2 [ | | Io=25mA
Voswow | Drain-Sourcs ON Voltage 02’ v | vas=o Ip=4mA
) - 02 ) Ip = B.6 mA
foSion) Static Drain-Source ON Fiesrstanca 30 50 1 80 1 Ves =0 lp=1mA
rdsion) ‘ Statle Drain Seurce . | A 30 50 . 80 o Ves =0/dp=0,f=1kiHz
ON Resistance - . | o
Ciss - Common-Sourge fnput Capacttance 16 16 16 ‘.\.' o v ot MH
= 20V, =0 =1
TIANTX Gnly . _ 5 5 pF | VP8 =80V Vs e
Crass Comman-Source { & S5 5 | - VDS = b, Vag = 20V, f = 1 MHz
Reverse Transfer Capacrtance
) tid('c;mr o Turn-ON Delay Time T s 15 | =0 Voo = 3V, Vcasrcur =0
] Ioreny  ¥EEieih Ry
St Rise Titme 10 20 40 ns 400 BEmA-— 12V izon
’ . 4092 4 mA -8y 7000
totr Turn-OFF-Time ' . 40 | 60 | 80 - 4083 25 mA -5V 11200

i-22



ﬂN]'E‘l][L 2&84-@4-45 2N4045, 2N4100,
- 2N4878, 2N4879, 2N4880
Dlelectrlcally Isolated Dual

~ NPN Transustor

FEATURES - PIN .-
* High Gain at Low Current CONFIGURATION
e Low Output Capacitance Ig;;

¢ Good hgg Match

+ Tight Vg Tracking

# Dielectrically isolated Matched Pairs-for
Differential Ampilifiers.

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise noted}
‘Collector-Bage or Coilector-Emiiter Voltage (Noie 1)
’ 2N4044, 2N4878

CHIP
2N4100, 2NABTD vttt e
INADA5, DNABBO . .1\ ' seesnensnnens TOPOGRAPHY
Collector-Caliector Voltage 4000 ,
Emitter-Base Voltage (Note 2) ..................... ‘ .
Collector Current (Nate 1) . ..ovveviiiininnen. s 10-mA S .
Storage Temperature Range .... . -65°C to +200°C f =) eon £eToR 1
Operating Temperature Range -55°C to +150°C 215 | Q) (R Vb 2hiaces gous = Soa
Lead Temperature (Soldering, 10 sec.) ........ +300°C L b TYh hRACEs a0
TO-T1 TO-78 ORI B NI Al mm
ONE BOTH ONE BOTH enrvres a1 - 0040 O
SIDE SIBES SIDE SIDES .
Power
Digsipation .. 300mW  500mW 400 mW 750 mW L
Derate ORDERING INFORMATION*
above 25°C . -
(MW/°C) ... 1.7 29 2.3 43 TO-78 TO0-11 WAFER DICE
2N4044 | 2N4878 | IN4O44/W | 2N4044/D
"2N4045_| 2N4879 ! INAD4S/W | 2N4045/D
2N4100 2N4880 | 2N4100/W 2N4100/D

*When ordering wateridice refer to Appendlx B- 23

ELECTRICAL CHARACTERISTICS (25°C unless otherW|se noted)..

ZNA0ad ZNa100 ZNAGAE
PARAMETER. 2NABTS 2N4879 2N4880 UNIT TEST CONDITIONS
. ) MIN [ MAX | MIN | MAX. [ MIN [ MAX |
hpg DC Current Gain - 200 | 600 | 150 ] &0O 8D | 800 Sile= 1D.uA, Vg = 5V
: | 225 175 | 100 | J llg=109mA, VpE=5V
Ta =-55°C 75 50 a0 | v |lg=10uA, VCE=5EV
VBE({on) _Emitter-Base On Voltage 07| 0.7 07 | - . .
VCE(sat) Collector Saturation Voltage 0.35 0.35 0.35 Ig=1.0mA, Ip=0.TmA
leeo Collector Cutotf Current 0.1 0.1 0.1* nA |IE=0,Vop=46V, 30V
Ta = 150°C 0.1 0.1 0.1 | uA :
IEBD Erhitter Cutoff Current 01 0.1 0.0 | nA [lg=0,VER=5YV
Cobo Qutput Capacitance 0.8 08 | 0.3 pF |Ig=0;Vpg=5V
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2?54044;‘ 2?44@45, 2N4100, 2H4878, 2?@48?95 2?@-&83@

| ELECTRICAL CHAHACTERISTK:S {25°C unless otherwise noted)

» ) 2N4naa 2N4100 2N4045 i
"*PARAME.IER“ . 3Nag7e | .2n4879 - 2N4880 UNIT TEST CONDITIONS
- slE R T TN | MAX ] MING [ MAX] MIN | MAX
e mitter Transition : :
Cte. Gapacitahce  © ~ . |.* - 1 1 1 PF |l = 0, Vgp = 0.5v
Collector to Collestor- . . | -} '
Cei, ¢ Capacltance .8 0.8 08 [ pF |Vgg=10
- “Collector to Collector
1lgy, 6 - Leakage Gurrent - . | - 5 7 5 1 s pA | Vge = =100V
i Collector to.Emitter . )
| Veeaisusy | Sustaining Voltage 60 55 45 Vo|le = 1mA lg =0 !
Current Gain Bandwidth
fi Product - 200 150 | 150 | MHz | g = 1mA, Vg = 10V
Current Gal Bandwidth ' ' '
i Product . 20 BRI 15 MHz | Ig = 10, Vg = 10V
: N ; . 2 ) 3 a dB | lc = 10wA, Vgg = 5V|f=1kHz
NF Narrow Band N F
nd Noise Figure Rg = 1 kohms BW=200 Hz
Collector Base Breakdown ' .
| B¥emo Voltage = .- 60 85 45 V ol = 104A,Ig = 0
Emitier Basé Breakdown T -
T 7 7 7 V | lg = 104, Ig = 0
‘ BVEsp Voltage | i E: e C -
MATCHING CHARACTERISTICS (25°C unless otherwise noted)
DC Current Galn Ratlo ; lg = 10xA to 1mMA,
| hegih Q. Y (
: FE{/NFEZ (Noted) 09 1 | 08s 1 . OB, 1 Vog = BV
. ., |Bage-Emitter Voitage. [ S -
| Vee:Vee,! | Differentlal ¢ 3 5 5 | mv | lc= 100A Vg = 5V
|lgylgs| B_aga Curvent. . . : _ ~
| 2 * Differential § 1. | 10 2. | nA_| Ig = 106, Ve = 6V
Base Emitter . .
| AVpe, VB TAT | Voltage Differential .- . =~ - 3 5 10 | avicc
1. EJ B2 |.. Change with ] | lg = 10uA,
. Temperature - S - Vee = 5V
v - Ta= =55°C to +125°C
| R, | Base Gurrent " -
1A 1 v Differentlal -~ |" - ~i
Allg, g AT : o . B : 5
| Meyrle VST * changewith | [~ | %) 0.5 1 | narc
Temperaiure . '
SMALL SIGNAL CHARACTERISTICS . ‘ o
PARAMETER ] TYPICAL uUNIT TEST CONDITIONS
e . ___VALUE | )
hiy " Input Resistance " ohms ‘ _
“hag - — | - Voltage Feedback-Ratio - - - | 43 X103 lo = 1mA, Vog = 5V
hig .. [. . - Small Signal Current Gain'. "~ 250 . i :
hgp - " Output Conductance - 80 { . mmhos .
M. ... Input Resisiance R - 88 - kohms e =1mA, Vgg =5V
hre Voltage Feadback Ratio™ |- 42 ‘ x10-38.
o hge | Output:Conductance. - - T2 . gmhos
| NoTES:
1. Per transistor. :
2. The reverse base-emitter.voliage must never éxcéed 7.07elts and the reverse bage-emitter currant must never exceed 10 uamps
3. The lowest of two "'FE readirfgs Is taken as hFE., for purpases of this ratio.
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INTERS]L  2N4117-19, 2N4117A-19A
I]NTEHI]IL - ‘,N-CI'iahnel JFET

) : : PIN -
FEATURES
* L.ow Leakage ’ CONFIGURATION

* Low Capacitance TO-72

ABSOLUTE MAXIMUM RATINGS
ITa = 25°C unless otherwise noted)

Gate-Source or Gate-Drain Voltage ........... fo 40V w
Gate Cument ... 50 mA
Storage Temperature Range .......... -85°C to +260°C
Operating Temperature Range ......... -55°C to +150°C CHIP
Lead Temperature (Soldering, 10 sec.) ........ +300°C i ’
Power Dissipation ........coeveiiiiiinnn, 300 mW TOPOGRAPHY .
Derate 4boVe 25°C ....nueenrranann., 1.7 mW/°c 5007 g
w_ml f‘_ 025, 0026
i AR H
_m‘sn_' f-. 013
0082 0180
Tept NOTE
b SRE S

9025 ;—"HJ'“ / \

505 © 0026 DAAIN o ruL A
ORDERING INFORMATION*
TO-72 . WAFER CHIP
2N4117 INA17/W 2N 17/D

2NA117A —_— —_—
2N4118 ZNAVIB/W 2N4118/D
2N4118A — —
2N4118 2NA119/W 2N4119/D
ZN4119A —_— —

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

ZNATT7 2NaT1E | ZNaiis T
PARAMETER =~ | ZN4117A 1 2N3118A | 2N47119A I unir I TEST CONDITIONS
S . MIN MAX | MIN. MAX. | MIN MAX
BYGss Gate-Saurce Breakdéwn Voltags | -40 R ~4Q v Ig=-1pA Vp3=0
Gate ReverseCurrent |A P ~110 ;If - _110 pPA . ‘
IGsss ’ - il - _25 : =5 __25 VGs = -20V,Vpg=0
‘ Ta = +100°C : nA '
[ A devices -2.5 =2.5 ] 25 -
VGs (off) - Gate-Source Pinch-0ff Voltage -06 | -1.8 -1 -3 -2 -6 v , Vpg=10V,ip=1nA
1 Drain Current st Zero Gate Vps=10V
Dss Voltags {Note 1] .0.02: | O.BQ 0.08 ‘ 0.24 0.20. 0.60 mAa Veg=0
Cominon-Source Forward ) Vpg=10V
[} . . .
s Transconductance {Naté 1) 70 ) 210 I B0 | 250 ] 100 330 F=1%Hz
. Cammon-Source Forward |
g, o - o= =
fs ) Transcanductance 60 0 90 pimhe ves O'Vf 30 MHz
Common-Source Qutput 3 : 5 ' 10 ) Vpgs=10V,vgs=90.
Y05 Conductanze 1 f=1KkHz |
o Common-Source Input 3 3 3 Vpg=10V,.Vas=0,
58 Capzcitance c f=1 kHz |
c Commen-Source Reverse 15 15 15 P Vpg=10V,Vesr0,]
res Transfer Capacitance. ' f=1kHz ’
NOTE: 1. Pulse test: Puise duration of 2 ms usad during test. : :
1-25



'l] Il  2N4220-2N4222

N-Channel JFET

‘ o PiN
FEATURES R ) X CONFIGURATION
¢ Crgs <2 pF TO-T2
* Moderately High Forward Transconductance
ABSOQOLUTE MAXIMUM RATINGS
(TA‘= 25°C unless otherwise noted)
Gate-Source or Gate-Drain Voltage B TR ERFrS -30V
Gate Current ... .. i 10 mA . .
.S_torage Temperature Range ............. -65°C to +200°C a e
Operating Temperature Range ........... -85°Cto +150°C o s
Lead Temperature (Soldering, 10'sec.) ........... +300°C CHIP TOPOGRAPHY
Power Dissipation ...........00c.cuuuen.. P 300 mw 5010
Derate above 25°C ..................., 1.7 mW/~C oi2!
: — R FuLLA.
' L
St
st PRUE I e * '
0095~ 2078 —
0045
0050 NOTE: SUBSTRATE
o1 IS GATE.
R
*DICE WITH 4 MIL BONDING PADS
AVAILABLE, CONSULT FACTORY
FOR DETAILS.
ORDERING INFORMATION™*
TO-72 WAFER DICE
2N4220 2N4220/W | 2N4220/D
2N422N 2N4221IW 2N4221/D
2N4222 |  2N4222/W | 2N4222/D

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

e oN4zzo | anazat _ZN4222
PARAM - d £L
;TER Wi | MAX [WIN ] MAX Wi T e 1o | TEST CONDHTIONS
) ] ) 0.1 -0.1 | -0 nA c_ apar
lgggR | Sate Aeversa Current [fa-180°¢ 0 o0 = A Vag=-18V,Vpg=0
BVpog | Gate-Source Breakdown Voltage "] -390 17~ -30 -30 v Ig =w10pA, Vpg=0
. VS(off) | Gate-Source Cutoff Voltage -4 ~B =3 Vpg=15V,.ip=0.7nA )
vGs Gate-Source Valtage |08 | 25| 1 5| -2 | -8 v ‘ip =50 pA (2N4220)

Vg =15V | Ip = 200 uA (2N4221)
Ip = 500 pA (2N4222)

R e 065 ( 3| 2| 6( 5| 15 | mA| vpg=15v,vgs=0

Common-Souree Forward . : | -
1000 | -4 00 f=1kHz
ofs. Transconductance (Motgi) 000 | 2000 | 5000 | 2300 | OO
.| Comman-Source Farwarg y .
B f= MH.
' Iyis| Transadmittarce 750 750 50 5 ].:mho_ - 109 z
e Cammen:Saurce Qutput ) : .
. g & =15V, Vgg=0 f=1kHKz
fos Conguctance {Note 1) i 20 _ 0 ¥ps=1 /GS
. Common-Source Input 2 ]
| Ciss Capacitance i 6 N 5 £ £ 1 MHz
i c Commaon-Saurce Reverse 2 ) 2 3 )
res Transfer Capacitance

NOTE 1: Pulse test duration 2.ms.
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FEATURES

* NF = 3 dB Typical at 200 MHz
® Crgs< 2 pF

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

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

.10 mA

-85°C to +200°C
-55°C to +150°C

Lead Temperature (Soldering, 10.s6c.) ........... +300°C
Power Dissipation ............ T 300 mWw
Derate above 25°C ..................... 1.7 mw/eC

2N4223, 2N4224
N-Channel JFET

PIN CHIP
CONFIGURATION TOPOGRAPHY
70-72‘ o .5000
[ ] vagy , o03s
:[?_ \éw—rwﬂ o078
J_ ozl [SH—I*T
—-’ ] i-h NOTE SUBSTRATE
6 € 5 )

ORDERING INFORMATION*

T0.72 WAFER DICE
2N4223 | 2N4223/W | 2N4223/D |
2N4224 2N4224MW 2N4224/D |

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

ELECTRICAL. -C'HAFIACT_ERISTICS (25°Cl uniess otherwise noted)

L 2N4223 2N422a8
P, TEST CONDITIONS
ARAMETER MIN | MAX N NAX UNIT E OND
1 : ) -0.25 -0.5 nA -
. T Vpe =
IGSSR Gate IlRevej—.se (?urrentl Ta= H50°C ]| R 85 Py VGs = -20 V, vpg =0
BVgse Gate-Source Breakdown Voltage ~30 ) -30 Ig=-10pA, Vps =0
VGs(aft) | Gate-Sovrce Cutoff Voltage =041 _s' 01 -8 fp = 0.25 nA (2N4223)
-1.0 -7.0 =10 -7.5 D =0.
Al Gate-Source Voliage Ip = 0.2 mA {2N4224)
IDss Saturation Drain Current [Note 1) 3 18 2 20 mA Vps=15V, Vgg=0
| Commen-Source Forward i ~
975 Transeanductance iNote 1} 3000 7000 2000: 7500 umho . f=1kHz
i Commaon-Source Input | _ o =
Ciss Capacitance {Output Shortea) ) 8 6 ‘F VDs=15V,Vgs=0 | f=1 MHz
e Comrnon-Source Reverse - 2 5 P ’
1SS Transfer Capacitance
: Common-Source Forward
Vsl Transadmittance ) 2700 1700
Common-Souree Input
g!“ Conductance {Output Shorted) , 800 800 ,umr.w VDS = 15 V. Vas =0
Common-Source Qutput 200 200 bs= (VGBS T f‘= 200 MHz
J90ss Conductance (Input Sherted) .
Gps Small Signal Pawer Gain 10 o
. . Vps=15V,VGgs=0,
L NF Noise Figure ] dB Rgen = k82

Note 1: Pulse test, duration 2 msec.
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NTERS M~ 2N4338.2N4341
I] B I]IL ~ N-Channel JFET

PIN
FEATURES . ‘ CONFIGURATION
e Exceptionally High thure of Merit ) ’ T0-18
= Radiation Immunity .
» Extremely Low Noise and Capacitance
[ ]

High Input Impedance

APPLICATIONS .- 0
* Low-level Choppers )

s Data Switches .

» Multiplexers and Low Noise Amplifiers

ABSOLUTE MAXIMUM RATINGS CHIP

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

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

Gate CUIent vveverveseve.. e P 50 mA oz

Storage Temperature Flange cve.. -B5°C 10 +200°C / o ruun

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

Lead Temperature (Soldering, 16 sec.) ........ +300°C 5“'\ h"’i o

Power Dissipation .............. e e 300 mw wis L ILLI

Derate above 25°C ... .. .. ..., 1.7 mW/~°C S & .

m MNOTE SUBSTRAYE
o | 15GATE.

“DICE WITH & MIL 3ONDING PADS
AVAILABLE. CONSULT FACTORY
FOR DETAILS.

ORDERING INFORMATION*

TO-18 | WAFER | DICE
2N4338 | 2N4338/W | 2N4338/D
2N4339 - | IN4339/W | IN4339/0 |
2N4340 2N4340/W 2N4340/D
2N4341 | 2N4341/W 2N4341/D

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

' 2N4323 2N4339 2|.\|434D 2N4341 R
PARAMETER TR | WMAX | MR ] WAX [ MR | WAX | TN | MAX ] CMITS TEST CONDITIONS
, ) -0.1 -0.1 -0.1 -0.1 nA
1Gss Gate Re_‘veraeCurrem]TA:Tsogc - ] o 51 53 AT . VGEg=-30V,Vpg=0
BVass | Gate-Source Breakdown Voltage | -50 ~50 ~50 -~50 v Ig=-1pA ¥pg=0 |
VGS(off) | Gate-Source Cutoff Valtage ~0.3 ~1 =0.6 =18 =1 -3 =2 =B Vps =15V, Ip = 0.1 uA
— 005 005 005 007 | nA Vos = 15V,
ID[off) Drain Cutoff Current 1-5) 1-6} i5) (101 v Vas=1 )
lpss - Saturation Drain Current 0.2 0.6 05 15 1.2 36 3 9 mA Vos=15V,Vas=0
ats Sormman-Saurce Forward eo0 | 1800 | @00 | 2400 | 1300 | 3000 | 2000 | <o00
Common-Source Output 3 ; armha Vpg=18V.Vgg=0
[:%Y3 Conductance 1 15 30 B0 f=1kHz
rDS{an} | Drain-Source ON Resistance T 2600 17040 1600 800 ohm vps=9, Ips - ] i
G| o , v 7 v .
Cammon-Source Reverse - . pF Vpg= 15V, Vgs =0 f=1 MHZ
Erss Transfer Capacitance | s 3 3 3 3 ' ’ '
e ’ ’ . - vpg =18V, ves=0 ~
NF N F =
aise Figure 1 1 1 ) 1 dB Rgen = 1 meg, 8W = 200 Hz f=1kHz
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2N4351

N Channel Enhancement
Mode MOS FET

FEATURES

* Low ON Resistance

* Low Capacitance

* High Gain

» High Gate Breakdown Voitage
' Low Threshold Voltage

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

Brain-Source Vottage or Drain-Gate Voltage ....... 25V
Peak. Gate-Source Voltage (Note 1} ...... P 125V,
Drain GUITEM .. e orrretirinaesaomnaennns 700 mA
Storage Temperatire Range ,......... -85°C 10 +200°C
Cperating Temperature Range ........ -85°C to +150°C
Lead Temperature {Soldering, 10 sec.) ........ +300°C

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

Derdte above 25°C

- Substrate connected to source,
!

L]

PIN
CONFIGURATION
TO-72 '

LA

ﬁcs

CHIP
TOPOGRAPHY
1003

o

o230 |
0250

1

o M3, 0%
oo [ O e
‘ota:
]
I
om . .
e oods ° o T

ORDERING INFORMATION*

NOTE SUBSTRATE
1£80DY.

TO-72

'WAFER DICE

2N4351

2N4351/W | 2N4351/D

o . *When orderlng wafer/dics refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C uniess otherwise noted) -

UNITS

PARAMETER MIN ‘ MAX _ TEST CONDITIONS -

BVpss Drain-Source Breakdown Voltage 25 \4 1D =10uA, Vs =0 - .

lGss Gate legkage Current .10 pA VGs =30V, Vpg =0

Ipss Zero-Gate-Voltage Drain Current 10 nA Vp5=10V,Vgg=0

VEsieh Gate-Source Threshold Voltage : 5 Y Vps =10V, Ip = 10 uA

ID{on) “ON' Drain Current 3 ‘ mA Vgs=10V,vpg=10V

VDSion) | Drain-Source “ON" Voltage 1 v Ip=2mA, Veg =10V

rpsion) ' Drain-Seurcé Resistance 300 ohms VEs=10V,Ip=0, f=1kHz

Ivfsl Forward Transfer Admittance 1000 umho VDS =10V, ip=2 2mA, f= 1 kHz

Crsg Reverse Transfer Capacitance 1.3 Vps=0,Vg5=0,f=140 kHz
 Cigs Input Capacitance © 50 pF Vps =10V, Vgs=0,.7=140 kHz

C:'d(sub] Urain-Substrate Capacitance 50 Vpisue) =10V, f= 140 kHz

taony | Tum-0n Doty 5 e
tr Rise Time ) ns - ”“WN”;:M o

tdiotf) | Tum-Off Delay 60 e et ]

tF Fall Tirne 100 VD.:_J,. "o 4 . A

- Note 1. Device must not be tested at 125V more than ance or longer than 300 ms.
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| BINTERSIL . ITE4391-1TE4393

" 2N4391-2N4393
N-Channel JFET

FEATURES - ]

. PIN CHIp .
* fdsion) < 30 ohms (2N4391) - CONFIGURATIONS TOPOGRAPHY .
* Ip(off) < 100 pA F . t
* Switches =10 VAC with =15V Supplies TO18  TQ-92 : 5001
1 (2N4392’ 2N4393) ' . '2:_: "‘;j:"l“':rmw _—‘ %-’5. NOTE: SUBITRATE 13 GutE
T
ABSOLUTE MAXIMUM RATINGS : ¥ - K S
{Ta = 25°C unless otherwise noted; ‘ : % ‘
Gate-Source or Gate-Drain Veltage ............ -40V ] : - et
Gate Current ........ooviiiniiiiiin 50 mA : f— AR
Storage Temperature Range ....... -85°C to +200°C | puncer.
Operating Temperaturé Range ... .. -55°C to +150°C ac. c 5 $:p e B ]
Lead Temperature (Scldering, 10 sec.! ...... +300°C ' v o
: TO-18 TO-92
Power Dissipation ........... .. 18W ... 360 mw
Derate above 25°C .. ... 1.7 mwW/°C .. 3.0 mWw/~C - '
: R ORDERING INFORMATION*
T0-92 | TO-18 | WAFER | DICE
ITE 4391 | 2N4391 | 2N4391/W | 2N4391/D
{TE 4392 | 2N4392 | 2N4392/W|2N4302/D
ITE 4393 | 2N4393 | 2N4393/W|2N4393/0

- *Wh deri feridi fer to A dix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) = o 1o (o Appendix

4337 4392 4393
PARAME-"I’ER_ MIN | MaX | MIN | Wax | wiR | WAx UNIT TEST CONDITIONS
. ) <100 100 100 | pA N z
lGss Gate Reverse Current TaTI50°C =00 200 T vy Vas = —2th V. Vpg=0
BVGss Gate-Source Breakdown Valtage -40 40 | | 40 v 15 =14A VD=0 -
. - " Vgg=-5V (4393
1 . i
Diatf) Drain Cutoff Current - 100 : 100 10!? pA VDS? WV Vgg=-TV 14392)
) |TA-150 ¢ 200 200 200 | nA - Vs =-12 V (4391}
VGSIf) Gate-Source Farward Voltage 1 1 1 v Ig=1mA Vps=D
VGSioss) | Gate-Source Cutoff Voltage -4 -10 iG] 5 | -05 3 Vps=20V, Ip=1nA
Terton Droi Carent
Ipss (s;:tf?f n Drain Cuierent = 50 | 150 | 26 76 5| 30| ma | vpg=20v,vgs=0
B ] o= 3 mA (4393)
VDS(on) | Drain Source ON-Voltage 04 04 04| v | vgs=0 |lp=6mA(4392) ~
i | Ip = 12 mA-(4391H
DS(on) | "Static Drain-Source ON Resistance 30 50 100 o [Ves =50, Ip=1mA U
fds{on) Drain-Source ON Resistance 30 60 | 100 " | vgg=0.ip=0 =1 kHz
Ciss Common-Source Input Capacitance i 14 14 L lVps=20V,Veg=0
J ) 35 Vg = -8 V
c _ 33 |vgs = V|
Crs C::a:;::i:urce Reverse Transfer 5E oF | vps=0- [Ves=7v | t=1MHd
- : . 35 Vgg=-12V
g __Tum:ON Delay Time 15 18 5 "] VDD =10V, VG§lon) =0
tr Rise Tim# : 5 . 5 E s 1Djon) . VGs{off|
Loff Turn-OFF Delay Time 20 . . 36 50 | 4391 TZmA =12V
[T Fall Time 15 | 20 . 30 4392 6 -7
4383 3 -5
NOTE: ) INPUT PULSE SAMPLING SCOPE
1. Pulse test required, RISE TIVE < 0.5 RISE TIME 0.4 ns
. = g .5 ns .4 ns
pulse width = 300 us, duty cycle < 3% FALL TIME < 0.5ns INPUT RESISTANCE 50 {!

PULSE DUTY CYCLE 1%




BINTERS[L  'TE4416, 2Nasteia

N-Channel JFET

FEATURES

L . : . PIN
* Low Noise ~ ° ) CONFIGURATIONS
s Low Feedback Capacliance TO-72 TO-82

* Low Quipul Capacitance
* High Transconductance
* High Power Gaifi

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°G unless otherwise noted) o 3

Gate-Source or Gate-Drain. Voltage CHIP
2N4416, ITE4416 ... ... ieenn.. s =30V ‘ gy
INA4T6A L.\ S 35V . TOPOGH,APHY

Gate Current G2 Fuiin, 5000

Storage Temperature Range

2NA416/2N4416A ... ., ~65°C 1o +200°C T ® ) o
ITE4416 .. ...o.ieiiiezs., ~B5°Cto +125°C o é;
Operating Temperature Range ! _I_ oz, s
2NA416/2N4416A ... ..., -85°C to +200°C —
ITE4416 ... covivnine .., -55°C fo +125°C L""" nOTE. SuBSIRATE
Lead Temperatire (Soldenng. 10 sec. ) ... HB00°C i
Power Dissipation ..................... co.. 300 mw *
Derate,above 25°C ................. ' . ORDERING INFORMATION
INGATB/INAZTBA . ... 1.7 mW/°C 1082 | TO-72 | WAFER | DICE
1TE4416..... 3.0 mMW/S O ITE 4416 2N4418 2N4418/W 2N4_416fD
. — 2NA416A | 2N4a16A/W | 2N4416AID

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

ELECTRICAL CHARACTERISTICS (25“C onless otherwnse noted)

) PARAMETER | MIN MAX - UNIT ¢ TEST CONDITIONS
VGS(f) | Gate— Source Forward Voltage ‘ 1 R o= 1A, Voa =0
] =01 A - o
[Fel] Gate He\(erse Current ITA 1500 1 WA VGS = _?P_..\I'.\{DS = ,D
- ) 2N4416/ITE446 |° 30 [ o . o
BVGss | Gate-Soure Br.eakn'nwn Volage | = y IG.= =1 pA, Vpg =0
[ 2N4416/ITEGATE 1T -6 I
VGS(otft | Gate-Source C.utoff Voltage INA4TER - 75 — = . “| Vpg=1B6V,Ip=1nA.
1Dss Drain Current at Zero Gate Voltage S | 15 mA
[ Common-Souree Forward Transconductance 4500 | 7500: umhe’ . S
- + T=17 kHz]|
9o5 Cammon-Source Dutput Conductance 50 umho Vpg = 18 V, Ve =0 |
Crss Common-Source Reverse Transter Capacitance 4...08 pF Ds o Gs .
Ciss Cémmon-Source Input Capacitance ) 4 ;
. F f=
Coss ' | Common-Source Output Capacitance 2 _p . 1MHz
100 MHz 400 MHz
PARAMETER miN | MAX | N [iax ] UNT . TEST CONDITIONS
Giss |} Common-Source Ingut Conductance | . 100 {1000
biss Common-Seurce Input Susceptance |, 2500 ] 10,000 .
g Common-Sourtce Output T
Joss Conductance 78 100 umho | Vpg=16V,Vgg=0
Common-Source Qutput '
boss Susceptarce 1000 4000
Common-Source Forward
9t Transconductance + 4000 .
Gps | Common.Saurce Power Gain 18 | 10 ' Vpg=15V,Ip=5mA
NF Noise Figure 2 4 dB VDg=15V,Ip=5mA, Rg=1K2

BRLC)
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2N4856- 2N4861
2N4856-2N4858 JAN,

JTX, JTXV* .

N-Channel JFET

RISE TIME 0.25 ns

FALL TIME 0.75

PULSE WIDTH 100 ns

PULSE DUTY C¥CLE < 10%

PIN - GHIP
FEATURES. CONFIGURATION TOPOGRAPHY -
* Low rps(on) TO-18 5001
* Ip(otn<250 pA
* Switches +10V Signals with +15V Supplies o rust o o
09176 {DRAINY 0072
(2N4858’ 2N4861) _" NOTE. SURSTAATE IS GATE
ABSOLUTE MAXIMUM RATINGS L‘Z. n-.l;
{Ta = 25°C unless otherwise noted) ‘ s
Gate-Source or Gate-Drain Vollage l -L
2N4856-58 ..... e s 40V £ R e
ZNABSTET  1.ieinninineeiieaans -30V e s e D
_Gate Current ... e e 50 mA
Storage Tempefature -65°C to +200°C .
Operating Temperature Bange ... -55°C to +150°C ORDERING INFORMATION*
Led Temperature (Soldering, 10'sec.) . +300°C TO.18 WAFER DICE
Power Dissipation ......... cccvuiiiiiiiin 1.8W ON4856 T 2N4856/W 2N4B56/D
Derate above 25°C ... . ...oonntn. 10 mw/°G SN4BST T ONABSTIW 2N4857/D
' 2N4858 + 2N4AB58/W | ' 2N4858/D
" 2N4B53 2N4B5/W 2N4859/D
2N48560 “2N4BBOIW [ 2N4B&0/D
2N4861 2N4BB1W 2N4861/D
tadd JAN, JTX, JTXV, t0 basic parl numbar ko specify theae devices.
. (EgléﬂEgE;?[L(S:sAgtr%ﬂﬁszﬁ%;E?ISTICS *When ordering waferfdice refer to Appendix B-23,
2ZN4BE659 2N4857,60 2ZN4§58,61
PARAMETER i T wax T T s @ | max ] N7 TEST CONDITIONS
Gate-Saurce [2n4856-68 | ~40 | —40 40 L o
BVYGSS - | Breakdown Voltage ™ [2N4859-61 -30 30 -30 v lg™= -1 uA, Vpg =0
| Gate R e ] j 250 | -280 250 | pA |
GSSR ate Heverse UMt [Ta = 150°C "G00 500 500 | n& | Vgg=-18 V. Vps-0
. 250 280 250 | pA
ID{atf} Drain Cutoff Current [Ta=150°C 500 500 500 oy Vps=15V,V5s=-10V
VGS{off} | Gate-Source Cutoff Voltage . -4 -10 -2 -6 | -08 -4 v’ ¥pg=15Y, Ip=0.5nA
e s0 | 20 wo| & | 8 |'mA | vps-15V.vas=0
) 0,75 " 0.50 0.50 v _ R :
VDSian} | Drain-Seurce ON Voltage (20) 1a) (5) ima) Vgs=0,Ip=1{ |
Tdston) Drain-Source ON Resistance 25 40 80 | ohm | Ves=0,!p=0 f=1kHz
Ci . Cammon-Source Input Capacitance 18 18 18 R
Jiss : = = = .
C. Comman-Sauree Reverse Transfer g 8 g pF Vps=0,Vag=-10V =1 MHz
rss Capacitance . .
g4 Turn-ON Delay Time B B 10 464 §3 (2N4856,69)
| Vpp=10V,RL = 853 212N 4857 ,60)
e 3 4 0 | ns. | VGSlon)= 1910 §2{2N4858,81)
1y Rise Time .
- VGs{off)=-T0V, Ip = 20 mA {2N4866, 9]
. R 100 | WG8lot)==BV, [p = 10 mA (ZNAB57, 60}
{ toff Turn-OFF Time : | VGslofn==4V, Ip = 5 mA [2N4858, &1
NOTE: Voo
1. Pulse test required, pulsewidth = 100 us, duty cydle < 10%. . VOD-YDSION] )
1D{ON] N
° INPUT PULSE SAMPLING SCOPE
‘ouT

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



.I] m I][L 2N4867IA-2N4869IA

N Channel JFET

FEATURES |

* Low Noise Voltage . :
¢ Low Leakage . _
* High Gain _ o PIN CHIP
N I ' CONFIGURATION - .. TOPOGRAPHY

ABSOLUTE MAXIMUM RATINGS o723 o . 5005 ’
{Ta = 25°C unless otherwise noted! : A -
Gate-Source or Gate-Dralh Voltage .............. -4V et .
Gate Current ..............ioi i 50 mA 96 10t n i_f
Storage Temperature Rangsa .......... -65°C to +200°C = ) m
Operating Temperature Range ........ -55°C to +150°C soures 11 — 8T 4
Lead Temperature (Soldering, 10 sec.1 ........ +300°C wre spasraare b oz
Power Dissipation ...._.......cccoevvnenen.... 300 mw —

Derate above 25°C ........coivees... 1.7 mw/ec

ORDERING INFORMATION* - -
TO-72 WAFER | . DICE .
[2N4B67 | 2N4BET/W - | "2N4BEF/D
2N4BE7A | 2N4BBZA/W | 2N4BE7AD
2N4868 | 2N48B8/W - | 2N4B6E/D |
2N4B68A | 2N4BEBA/W | 2N486BA/D
| 2N48e9 | 2N4869/W | 2N4869/D
2N48B9A- | 2NEBEIA/MW | 2N4BEOA/D | --

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

2N4BE7 . 2N4868 2N 4869
PARAMETER 2NABE7A. - 2N4863A 248694 UNIT | ~ TEST CONDITIONS
) MIN. MAX | MIN MAX | MIN MAX
1GSSR (3ate Reverse Cun.‘en!' Ta S TEE _gi: _gi: _g;: Eﬁ Yeg=-30V, Vps=0
BYGss Gate-Source Breakdown Voltage | -40 | .| -a0. -40 v Ig=-1pA,. ¥Vpg=0
VGS{off) | Gate-Source Curoff Voltage -0.7 | -2 -1 ~3 -1.3 -5 Vpg=20V,ip=1uA .
1055 | puneqrr D Gurrent 04 | 12 | 1 [ 3 | 28 [ 75'| mA'| vpg=ovivgse0 0 -
Commi ource Furward ;
e qommen db;mnce s 700 | 2000 |1000 | 3000 | 7300 | 4000 e .
a Comman-Source Qutput 15 '4' 10 ;.n-nhch ) B R =1 kriz-
08 Conductance . -
= Vps=20V, Vag=0
. Common-Source Reverse .
CFSS . : 5 5 I 5 .
. Transfer Capacitance . N N A . . R
= pF . f=1MHz |
¢ Commen-Source Input 25 25 A . . o
155 Capacitante ) 1 . | R N TN . )
20 [ | 70 | 20 | o o 5=+ nz
- Short Circuit Equivalent Input _ |. 10 10 10 nVF VDR 10V R #=1KHz
n | Meise voitage,  devlims 1 10 10 | - 10 | vHz | vas=o- ' f=10Hz
| 5| 5 . 5 B R =1 kHz
. ' y ) : VDs=10V,Vgs=G. . . -
| NF Spot Noiss Figure. 1l 1] 1 dB | Pgan =20K, {IN4BE7 Series)  [f < 1 kHz
: ] : : N T Rgen =BK, €2ZN486?A Series) ’
NOTE: 1. Pulse test duration = 2 ms. T
133



& umssuu,

'2N4044, 2N4045, 2N4100,

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

FEATURES

» High Gain at Low Current

* Low Output Capacitance

s Good hg Match

¢ Tight Vg Tracking

« Dielectrically Isolated Matched Pairs for
Dlﬂerential Amplifiers.

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

2NAD44, 2N4B78 ... 80V
2NA10Q, 2N4879 ...l . BBV
2N4045, 2N4BBO . ... iciiii e 45V
Collector-Collector Voltage ... :..cccvveriiiuans. 100V
Emitter-Base Voltage (Note 2} .. ................... v
Collector Current (Note 1) ..... . ... 10 mA
Storage Temperaiure Range .... -65”0 to +200°C
Operating Temperature Range ........ -55°G to. +150°C
" Lead Temperaturg {Saildering, 10 sec.) ........ +300°C
TO-71 TO-78
ONE BOTH. ONE. BOTH
SIDE SIDES SIDE SIDES
Power : ]
Dissipation ,. 300mW  500mW  400mW 750 mW
Derate
above 25°C
(MW/eCH ... .17 29 23 43

NPN Transistor

PIN :
CONFIGURATION

©TO-T1
TO-78

A

E &

CHip
TOPOGRAPHY

4000

o7y
o= T

i

"
98
e

{-COLLECTOR =1
FCOLLECTOR -2 0030 0010
[ TVP 2PLACES 0040 " 004D
[™BASE =2
‘ TYP. 2 PLACES UBJB DIA

J - EMITTER =2
BASE =1 TYP. 2 FLACES uu:u DA

EMITTER =1

ORDERING INFORMATION*.

TO-78 TO-M WAFER DICE
2N4044 | 2N4B78 | 2N4044/W | 2N4044/D
2N4045 | 2N4879 | ZN4045W | 2N4045/D
2N4100 | 2N4880 | 2N4100/W | 2N4100/D

" *When. ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHARACT ERISTICS (25° G unfess otherwise noted)

2N4044 2N4100 2N4045° |, )
PARAMETER 2N4878 2N4879 2N4EB0 UNIT TEST CONDITIONS
MIN | MAX | MIN | MAX | MIN | MAX '
hFg DC Current Gain 200 | 600 | 150 | 0O 80 800 I =10 gA, VCE =5V
225 175 100 Ic=1.0mA, Voe =6V~
, [ Ta=-55%C 75 50 30 v |lg=10pA VeE=5V
- 'VBE{on) Emitter-Base On Voltage 0.7 0.7 ‘0.7
VCE(sat) Collector Saturation Valtage 0.35 0.35 _0;35 . Ig=1.0mA, I1g=0.1 mA
leBo Collector Cutoff Current 0.1 0.1 0.1* { nA [IE=0,Vgg=45V, 30V~
[Ta=1850C 0.1 0:1 | 01 | uA
[f3Te) Emitter Cutoff Current 0.1 0.1 0.1 nA |lg=0,VER=5VY
Cabo Qutput Capacitance 0.8 . .0.8. | 08 pF. |lg=0,Vgop=8V
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| 2M4044, 2M4045, 2M4100, 2N4878, 2N4879, 2N4880 [

TERSIL

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4044 2N4100 2N4045 .
PARAMETER 2N4878 2N4B79 2N4880 UNIT TEST CONDITIONS
. . o MIN | MAX | MIN | MAX | MIN | MAX
. | ‘Emitter Transition ] o .
Cte Capacitance . ‘ 1 : 1 -1 pF |ig =0, VEB_‘ =_,U.'5V. .
Gollector to Collector J 1o
Copc Capacitance 08 } o8 08 | pF [Veg=0
" Colleétor to Gotlector | . ) .
lc, ¢z J.. Leakage Current . RN 5 5 pA | Vop = =100V~
- Collector to Emitier ] R
VoEoisusty | Sustaining Voltage 60 . 58 45 V [lg=1mA g =0
Current Gain Bandwidth
it Product 200 150 150 MHz | Ig = 1mA, Vog = 10V
Current Gair Bandwidth
f. Product 20 | 1% MHz | Ig = 1084, Vg = 10V _
. . 3 3 3 de | o = 10uA, Vgg = BV[f=1kHZ - .
NF Narrow Band No ur I
N d Nolse Figure | Rg = 10-kohims BW=200 Hz
» | Collector Base Breakdown - T
BVcao Voltage _ 60 55 45 vV |ig.= 1064, g = 0
Emitter Base Breakdow ] = ) ‘
BVEgo 'Voltage . . 7 7 7 : V |lg= 10pA, g = ©

MTCHING CHARACTERISTICS (25°C unless otherwise noted)

DC Current Gain Ratic nae | | lg = 10pA to 1mA,
h k :
g MFEp ‘Note 3} 0g | 1 ‘o.ss |+ | o8| 1 Vg = 5V
Base Emitter Voltage ' | ' [y A
VBE,VBE,| Differential _ _ 3 |5 S| ™| o= 10k Voe = 5V
[ © '|Base Cument B : 1 T _ _
1782 Differential ] 5 10 % nA i ..“M' VQE 5V
_ |Base Emitter
| £5(VgE, -V, jaT| Voltage Differential 'y 5 10 | wVioC ) .
By Very)| Change:with - lo = 10:A, -
Température - - - 1 ] VgE = 5V
C Ta=.—85°C to. +125°C
Base Currant ’
Differential [
Aflg, -l T Y Al°C
[A(lgy-lgg) (4T Change with 03 05 1 |n ;
Temporature
SMALL SIGNAL_ C_HARAGTERISTICS L
PARAMETER : - T‘m_?é'* UNIT | TEST CONDITIONS
hyp Input Reslstance ] 723 ohms | _ g
Mep ____Voltage Feedback Ratlo : a3 x10-3 | o =1mA Vop =&V .
hie | Small Signal Current Gain 250
hop - Output Cenductance " B0 wrhos .
T h, " Input Reslstance : 9.6 k ohms o= tmA; VeE= 5V
g Voltage Feedback Ratic 42 X 10-3
hag Output Conductance 2 amhos

NOTES:
1. Per transistor.

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

: - : - - PIN CHIP .
FEATURES | . ’ CONFIGURATION TOPOGRAPHY
¢ Low Insertion Loss . T0-18 ‘ L ss08
* No Offset or Error Voltages Generated T e
. by Closed Switch . : i i‘““_ 10, .
¢ Purely Resistive - ) . ' i - , Q0 a0
. X . ) ] in 0075 " ntei
APPLICATIONS : ‘ m | IS
“» Analog Switches C : e & “i~_~_ :
+ Commutators - ’ : _
‘s Choppers ' . - : : NOTE ‘SUBSTRATE IS GATE
ABSOLUTE MAXIMUM RATINGS = . o . o
(Ta = 25°C unless otherwise noted) B S ORDERING INFORMATION*
Gate-Drain or Gate-Source Voltage e B0V R
‘Gate CUITENT . ..vveecainenaieees \ : T0-18 | WAFER DICE
Storage Temperature Aange ... . [ 2N50718 | 2NSO18IW | 2N5018/D
Operating Temperature Range ... -55°C to +150°C SN50T9 2N5019 W | 2N5019/D
‘Lead Temperature {Soldering, 10 secl) ... +300°C . : | _2NSO “ W e
.Power Disslpation .......coieeineans 500 mW
Derate above 25°C .« voovnennrene 3 mw/°G *When ordering waler/dice refer to Appendix B-23.
ELECTRICAL CHARACTEHISTICS (@ 25°C unless otherwise: noted) ' ‘
2N5018 2N5019 . -
PARAMETER r Unit ' Test Conditions
L Min | Max Min | Max |- ’
BVgss Gate-Source Breakdown Voltage -~ 30 30 v Ig=14AVpg=0
lgssA- | Sate Reverse Current 2 21 na T vgs=15V.vps=0
= E 10 ‘ Vg = 12 V (@N5018)
. ID{ain Draln Cutoff Gurrent . | Ta = 150°C 1o 0| A Vpg=-15V, Vag =7V @N5018)
- - e = - — T _ __
Ipgo Drain Reversa Current Vpg=-15VIs=0
iT_A=1so°c -3 —3 | A .
Vasiot) | Gate-Soutce Cutott Voltage 10 5 V Vpg = —15Y,ip= —1xA
Ipss Saturation Drain Current -10 -5 mA Vpg = -20V,Vas =0
VDsion) | Drain-Sotrce ON Voltage —os| . |-es| v Vas =0 :g" :Zm g:zg::;
Static Drain-Source ON .
*DS{on) ) 75 150 | 2 Ip= ~1mA Vgg=0
Resistance : . .
Idson) Drain-Source ON Resistance ’ 75 150 Ip=0Vgg=0 f=1kHz
s |, | Gamm‘on-SQurceanut | 45 . Vpg= =15V, Vgg =0 .
Capacitance pF =1 MHz
Common-Source Reverse . Vpg-=0, Vg =12 V.{2N5018),
c-"rss ) . ) 10 10 aoe
o Transfer Sapasitance ) ] . I Vag="7VEN5019
d{on) Tuff-ON Delay Time | ‘ 15 s 18 VYpo = —BY,Vason =0 .
t RiseTime .. . | 1o | T - ‘
B ] ; 1 | ns Vasiofh) Dion
d(otf) Turn-Off Delay Time .. 15 25 2N5018 12V  =6ma 9i0R
[ Fall Time . 50 100  2NSO19 7V =3mA 18K2
— : — —— ‘ .‘ -
INPUT PULSE SAMPLING SCOPE
- \ Yt 4 uF RISETIME < Tns - " ' RISE TIME 0.4 ns
NOTE 3 B b S geomety e o FALLTIME < 1nis ~ . INPUT RESISTANGE 10 MQ.
e oros oy crain leads , PULSEWIDTH 100ns  INPUT CAPACITANGE 1.5 pF
interchanged. ' R T sin  REPLETION RATE 1 MHz




BINTERSIL

FEATURES

¢ Low ON Resistance
. ID(Off = 500 pA
e Switches directly from T2L Logic

GENERAL DESCRIPTION

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

ABSOLUTE MAXIMUM RATINGS
1Ta = 25°C unless otherwise noted)

Gate-Drain or Gate~-Source Voltage . .......... 3oV
Gate CUITBNT ot iar e 50 mA
Storage Temperature Range ..... -B59C to +200°C
Operating Temperature Range ... ~55°C to +150°C
Lead Temperature :Soldering, 10 sec.1 ... +300°C
Power Dissipation .............coo i 500 mw

Derate above 25°C ... ... ...l 3 mW/°C

ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)

' 2N5114-2N5116 JAN,

JTX P-Channel JFET

: PIN
CONFIGURATION

TO-18

oot °

CHIP
TOPOGRAPHY

5508

NOTE: SUBSTRATE IS GATE

ORDERING INFORMATION*

TO181 WAFER DICE

2NE114 2NB114/W | 2N5114/D
2NB115 2NS115/W | 2N5115/D
2N5116 - 2NB116/W | 2N5116/D

Tadd JAN, JTX to basic parf number to specify these devices

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

2NB114 2N5115 2N5116 '
PARAMETER N MAX | B WAX | MIN T UNIT TEST CONDITIONS
BVEss Gate-Source Breakdown Voltage 30 ’ 30 30 Vv | lgeiphVps=0 i
i) 500 500_| pA - N
IGssR Gate Reverse Curtent SIS 0 10 10 | wA Vgg=20V,VDs=0 )
Ilowtt | Drain Cutoff Currert el =22 L e | 15,V ;:2”; iy
Dioff) in Cuteff Curren " — — = = - ' = =
° | T - 160°C 1 e T A ] P O Nstise sV
Vp Gate-Seuree Pinch-Otf Valtage 5 10 3 6 1 4 v Vpg=-15V,Ip=-1nA
. 2M5174=-18 V'
Drain Current at Zera Gate Voltage
Ipss {Nate 1) ! .30 | -et -6 | 60 | -5 | 28 | mA | vgs=0,vDs = gm:ngi -11:\\.‘"
Vassk | Forward Gate-Source Voltage -1 -1 -1 IG=-1mA,VDs=0
R 2ZNBT14 = =15 mA
¥osion) Drain-Source ON Voltage -1.3 -0.8 -0.8 v Ves=0.1p =2NG115 = - 7 mA
ZNE116 = - 3 rhA
TDS{on) | Statie Drain-Source ON Resistance 75 100 150 VGE5=0,1D= <1 mA
Srall-Signal Drain-Source ON 75 100 150 I+
fdson) | Resistance Han T oty 75 100 176 Ves=0.)p=0,7=1kH2
Cammon-Sourca input 25 25 25
c : o =0.f=
i Capacitance [Jan TX only 25 25 27 VDg =15V, Vgg = 0. 1= 1 MHz
Commen-Source Reverse . 2NB114 =12V
Crss Transfer Capachanca 7 7 7 oF | Vps=D.vgs  —2NB115= TV
t=1MHz ZN51i16= B8Y

Note 1. Pulge test; duration = 2 ms.
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2N5114.16, JAN JTX

EINTERSIL

SWITCHING CHARACTERISTICS (25° C unless otherwise noted)
' AN JANTX | JANTX | JANTX
PARAMETER 2N5114 | 2N5115 | 2N5116 | aNsi1a | 2Nssii5 | 2N5116 | UNIT
MAX MAX MAX MAX MAX MAX
id  Turn-ON Delay Time 6 10 12 3 10 25
tr  Rise Time 10 20 30 10 20 35 ns
tosf Tum-OFF Delay Time <] 8 19 6 8 29
ty  Fall Time ' - 15 a0 50 {not JAN TX specified)
[
X IMPUT
TEST CONDITIONS o ' e
2N5114 | 2N5115- | 2N5118 n o . n
Voo -10v | -6V [ -8V [—ta _;,,““
Vag 20V 12v - BY Vas (0N} = s12
AL 4300 | 9109 2 Ka SAMPLING
Aa 1002 | 220g | 3900 oy % o = Soore
Ipon) | —15mA | —7mA | —3mA - Mt TMEOIn
ViN ~12v | -7V -5V euTRUT INeUs Capmortancs vagE 1 1
Vip ¥5TDS (ON). ¥p vs lgss Vpvsqs
100 160 00 T
84. a0 8.0 1 7
] H 7 —
&0 80 80 7
50 50 1 50 i
40 40 ¥ 40 /
z * 3, z * L vos = 20 Ea * i vos = gﬂv
" T * 2 Ay 7 o
>
10 1.8 / — 1.0
o1 5 bt o8
& [—
] 3 b o8 Z
1] - L d a5 a5
10 0 ) 102 300 1,008 3 10 0 100 1,000 3,000 10,000 20,000 mo,uug‘-
oeon) {ohms) toss {mA) Dts (wv)
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BINTERSIL

FEATURES

‘e High Gain at Low Current

¢ Low Output Capacitance

* Good heg Match

s Tight Vg Tracking

¢ Dielectricaliy Isolated Maiched Palrs for
Difterential Ampliflers.

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

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

Storage Temperature Range .......... -65°C to +200°C
Operating Temperature Range ........ -55°C to +150°C

Lead Temperature (Soldering, 10 sec.) ........ +300°C
ONE SIDE BOTH SIDES
Peower Dissipation ..... Cereeel 400 MW 750 mW

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

2N5117-2N5119
Dielectrically Isolated
Dual PNP Transistor

ELECTRICAL GHARACTERISTICS (25°C unless otherwise noted)

PIN
CONFIGURATION
‘ . To-T8
' CHIP
{ TOPQGRAPHY 501 € 8 O
foo 1 J—
0356 _
¥ | — EMITTEA P'JE‘ D029
20| @) @) Fee aseaces
| | B —past fo30, o030
Em'r';;g—»—/ \‘L_ TYP EP'LACES
0045 * 0543
T¥P. 2 PLACES
ORBERING INFORMATION*
TO-78 WAFER DICE
2N5117 2N5117/W | 2N5117/D
2N5118 2N5118/W | 2N5118/D
2N5119 2N5119/W 2N5119/D

*When ordering Ivaferfdipe refer to Appendix B-23

2N5117 .
PARAMETER ZNE115 ?NS‘HQ ] uNIT TEST CONDITIONS
" MIN MAX MIN MAX L
100 | 300 50 I =10 A, VEE=5.0 V
hEg DC Cutrent Gain 100 ~ 50 Ic =500 uA, VEE=5.0V
. T =-85c | 30 20 lg =10 pA, VCE =50V
[[e]:1e) Collector Cutoff Current 0.1 0.1 nA IgE=0,Vpr=30V
» [ Ta = 150°C 0.1 0.1 ey -
| __'E30 Emitter.Cutoff Current 0.1 01 | nA g =0, VEg =50V . .
It:‘1—c:2 Collector-Collector Leskage . 6.0 5.0 . PA Vege=100V
GBW Current Gain Bandwith Product 00 100 MHz | 1g =500 uA, VEE= 10V
Cob Output Capasitance . 08 0.8 lg=0,Vgg=50V
Cia - Emitter Transition Capatitance 1.0 1.0 | pF 16=0,VEE =05V
. Coy-05 Collector-Collector Capacitance 0.8 0.8 ) Vee=0 |
VCEO(sust) Collector-Emitter Sustaining Voltage 45 . 45 v Ilg=1.0mA, lg=0 .
NF Narraw Band Noise Figure 0 40 a6 | .'a%ﬁg&?h\iﬁ =50V =1 KHe Rg = 10 KE)
BVcpo Collector Base Breakdown Voltage 45 45 v lg=10pA, lg=0
BVERO Emitter Base Brezkdown Voltage 7.0 .70 v Ig=10¢gA 1c=0
MATCHING CHARACTERISTICS (25° C unless otherwise noted) . '
PARAMETER - MI.ZI\II\IS']I\::)( Mlzl\?ls‘:\;'llix Mlzl\l:ls:v::x umniT TEST CONDITIONS
et s DG Gurrent Gain Ratio 09 | 1.0 I = 10 1A to 500 A, VEE =5 Y )
[Note 3} 085 [ 10 | 08 | 10 I =10 uA, Ve = 5.0V
ase-Emitter Voltage 3.0 mV | Ig =10 Ao 500 uA, Voe =5V
VBE)-VBEy ? Differendlal 50 50 — Rl
IBy-18, Base Current Differential 10.0 15 a | ra
AiVBE1-VE)far | Baéi:i:':??if ITf:,enr:::;Lre 30 50 10 | e ig=10p8, Ve =50V Ta = -55°C 10 +125°C
8ilg;-aglir Baéf"ai::'::itt: ::::E'::Lm 03 08 10 |nAfC A -55"C 0 +125%C

1. Per transistar.

2, The reverse base-to-emitter voltage must never excead 7.0 volts and the ravarse base-1g-gmitter current must never excesd 10 HA.

3. Lower of two hpg readings is deflned as RFEq-
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BINTERSIL

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

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

Gate Current (Note 1) ... ..coiviiinnnas vere. B0 MA

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

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

Lead Temperature (Soldering, 10-sec.} ........ +300°C
: ONE SIDE BOTH SIDE

Power Dissipation .............. 250 mwW ... 500 mW

Derate above 25°C ..

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

ceea. 2BEMW/PC,, 43 mW/SC

2N5196-2N5199
Dual Monolithic
N-Channel JFET

PIN ~ CHIP
CONFIGURATION TOPOGRAPHY
TO-18 6037
023 —=

Gz

J Elcges
Gq
ALL BOND PADS'ARE 4 x 4 MIL.

ORDERING INFORMATION*

s, P2l 8;

8
Gy oy

- TO0-M WAFER DICE
2N5196 | 2N5196/W | 2N5196/D
_2N5197 | 2N5197/W | 2N5187/D
_2N5198 | 2N5198/W | 2NS198/D
2N5198 | 2N5199/W | 2N5189/D

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

PARAMETER | MIN MaXx UNIT TEST CONDITIONS
. T A -
1555R Gate Reverse Current [Fa=To0C 50 o VG =-30V,Vpg=0
BVGSs Gate-Source Breakdown Voltage -560 Ig==1uA Vns=0
VGS5{aft] Gate-Source Cutoff Voltage ~-0.7 -4 v Vps=20V,[p=1nA
vas Gate-Source Voitage -0.2 -3.8
L -15 pA VoG = 20V, Ip = 200 uA
G Gate Operating Current, [T = 125°C =T oA
ipss Saturation Drain Current {Note 2) 0.7 ? mA “Vpg=20V,V55=0
ofe Common-Source Forward Transeonductance 1000 4000 Vps=20V,Vgs=0
Gfs Commeon-Source Forward Transcondustance 700 1600 h VoG =20V, 1D = 200 A f=1kHz
gos Common-Source Cutput Conductance 50 #mno Vpg=20V,Vas=0
9os Comman-Source Cutput Conduciance 4 Vg =20V, Ip = 200 A
Ciss Common-Source Input Capgcitance i [ oF ’ : =1 MHz
[ Commen-Saurce Reverse Transfer Capacitance 2
. . =100'Hz,
NE Spot Noise Figure 0.5 dB Vpg=20V. Vag=0 Rc = 10 MQ
% Equivalent rput Noise Voltage 20 ..&'.“l_ f=1kHz
A/ Hz
2N5196 2N8197 2N5198 2N5199 .
PARAMETER = UNIT TEST CONDITIONS
MIN | MAX | MIN | MAX | MIN | MAX [ MIN | MAX
- itterentl : ! " ' VDG =20V, [
igi-1
lig1-1g2l Differential Gate Current 5 5 5 5 nA D = 200 A 126°C
I ipgs2 | Seturation Drain € i ‘ '
Des1/ ipgsy | Ssturation Drain Current Ravio | g oo 1 Joge | 1 |oes | 1 |oss| 1 Vpg© 20 ¥, Vag =0V
- [Note 2) . :
s 1/ 9fs2 Transconductance Ratio . k ) ]
{Nate 2} 0.97 1 10.97 1 0.95 1 0.95 1 f=1kHz
¥Gg1-Vaga | Differentisl Gate-Source Voitage i 5 10 15 mvV :
. Vpg=20V,| Ta=25°C
1
Gate-Source Differential Voltage 5 ¢ . n “ o Ip=200pA | Tg=125"C
AlVEE1-VEs2l h . — — W/ g
AT Change with Temperature 5 10 2 4 Tp = -BE"C
[Note 3) . 0 Tg = 25°C
19051 -9as?| Differential Qutput Conductance 1 1 | 1 1 irha f=1kHz

NOTES: 1. Per transistor.

2. Pulse test required, pulsewidth = 300 us, duty eyele < 3%,

3. Measured at endpoints T, and Tg.
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|]|]|L | 2N5397, 2N5398

N-Channel JFET

FEATURES

* Gpg = 15 dB Minimum ( Common Gale) at:450.MHz . :

s Low Noise ’ ‘ PIN CHIF
* Low Capacitance . CONFIGURATION TOPOGRAPHY

TOT2 5011

::-;: NOTE SUBSTAATE IS GATE,

) 005 . 447
0100 [ T P aozs © w2
» o010

l—

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

Drain-Gate Voltage ..... e -25Y

Drain-Souwrce Voltage .................. e -25V \
Continuous Forward Gate Current ............. -10 mA o 0005, 0dTs
Storage Temperzture Range ........:. -85°C to +200°C oo ooaas
Operating Temperature Range ........ 55°C to +150°C

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

Power Dissipation ..........ouene., e e 300 mw

Derate above 25°C 1.7 mwW/°C

ORDERING INFORMATION*

. TO-72 WAFER DICE
2N5397 2NB397/W | 2N5387/D
2N5398 2NS398/W | 2N5398/D

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

ELECTRICAL CHARACTERISTICS (25°C uriless otherwise noted)

2N5397 © 2N5398 . . .
P.ARAMETER N MAX MiN MaX ‘ITJN!T i TEST CQNDITIONS
- - nA y
‘ |GSSA (Sate Révérse C?urrent iTA ] _51 _g:: 7K Vgg=-15 .V, V:D.S =0 [ﬁﬁc_.-
BVggg Gate-Source Breakdown Voliage © 25 . -25 v Vpg=0,lg=-1¢pA )
Vris{ofr) | Gate-Scurce Cutoff Voltage -1.0 -6.0 -1.0 -850 | ) Vpg= 10V, I =1nA
ipgs Saturation Drain Current (Note 1) 10 30 -] 40 mA | Vpg=10V¥,¥pg=0
VGsi) Gate-Source Forward Voltage 1 ] 1 K Vpg=0.1g=TmA
Commen-Source Forward 6000 | 1.0,000 ] Vpg =10V, Ip = 10 mA
5t Transcenductance [Note 1) __| B500 [ 10,000 pmho Vpg= 10V, Vgg =0 f=1kHz
Commen-Source Qutput 200 . | Vpg=10V,lp=10mA
Hoss Conductance . 400 | Vpg=10V,Veg=0
Cres ; Common-Source Reverse Transfer 1.2 Vpg =10 V. lp=10mA .
Capacitance 1.3 pE Vpg =10V, Vgg=C f=1MHz
Cig Common-Source [nput Capacitance 50 Vpg=14V, ip = T0mA
55 " Bh VDS= 10 V,VG5=0
. Common-Source |nput . 2000 . | Vpg=10V,Ip=10MmA
fiss Conducrance . I T A
Common-Seurce Qutput 400 vVpg =10V, Ip=10 mA
Soss Cenductance 500 | “MNC Vps =10V, Vgg=0
. Comron-Source Forward 5500 9000 . : Vpg =10V, In=10mA f =450 MHz
ofs Transconductance {Note 1) 5000 | 10,000 Vps=10V,Vags~=0
Gps Common-Scurce Power Gain 15
{neutralized) ; .
NE Common-Source, Spot Noise a8 VDG =10V, Ip =10 mA
) X 3.5
Figure (neutralized)

Note 13 Pulse test duration = 2ms
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Ml 2N5432-2N5434
ﬂ["L N-Channel JFET

FEATURES | ' | PIN CHI"F'.

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

¢ Low Cufoff Current

S— — o
6310 W o038
oozs ™ goze

ABSOLUTE MAXIMUM RATINGS
{TA = 25°C unless otherwise noted)
Gate-Source Voltage ..........oviiiiiiniaanns, -25V :
Gate-Drain Volage .....oeeveeerrieeeaaraiinns 28y - o NoTE _
Gate Current ..........co i uiiinn.. ... 100mA [ | susstRATE 15 0aTE
Drain Current ..., ivveeeiniiiiiveianinnaiin, . 400 mA
Storage Temperature Range .......... =85° G to +200° C |
Operating Temperature Range ........ . ~55°C to +150°C ac s A
Lead Temperature (Soidering, 10 sec.) ........ +300°C C T oo X o
Power Dissipation .............oivveviiiiins 300 mw ‘ '
Derate above 25°C 23 mWreg

ORDERING INFORMATION*

TO-52 WAFER DICE

2NB432 | ZN5432/W | 2N5432/D
2N5433 | 2N5433/W | 2N5433/D
INGA34 | 2NGA34/W | 2N5434/D

*When ordering wafer/dice refer 10'Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted}

2N5432 ¥ 2N5433 2N5434
PARAMETER — - T CONDITI
. i MAX [ MIN MAX | MIN MAX uNiT TESTE TIONS
. : : . ~200 ~200 -200 pA _ -
IG.S.SR Gate Re\(erse Curren; |TA = 150°C 200 560 T 200 A VEg=~15V,Vpg=0
BV @Ess Gate Source Breakdown Voltage -25. -25 -25 \i Ig=-1uA Vps=0
" 200 200 200 pA
N - =5y = o
Dloff} Drain Cutoff Current [Fa=is0c| - - 00 255 200 A Vps =8V, Vgg=-~10V
VGSio#) | Gate-Source Cutoff Voltage -4 ~10 -3 -9 -1 -4 v Mps=5V,Ip=3rnA
’ | Saturation Drain Current _ _
Ipss (Note 1} ; 150 100 30 . mA | Vps=15V,vgg=0
DS (an) Static Drain-SaLree ON Resistance 2 5 7 10 | chm . " -
VDSton! Drain-Source ON Voltage 5. 70 100 my VGs=0,1p=10ma
rds{on Drain-Source ON Resistance 5 7 10 | ohm | Vgg=D0,ip=0 ] F=1kHz
Cisg Common-Seuree Input Capacitance . 30 20 30 i
Commeon-Source Reverse Transter pF Vps=0,VGge=-10V f=1MHz
Crss . i 15 15 15
Capacitance )
tg Turn-ON Delay Time 4 4 © 4 Vppo=15Y,
I Rise Time : 1 1 1 ns VGsion) = 0.
toff Turn-0FF Delay Time . 6 [ 5 . VGsioff) = =12V, 7
# Fall Time 30 30 30 IDfon} = 10 mA
NOTE: 1. Pulsg test requirad, pulsawidth 300 us, duty eycle < 3%, : ) ’
Voo
- VDD-VDS[OI\ID
TB{ON)
in Vour INPUT PULSE SAMPLING SCOPE 1460 {2NE4B2)
RISE TIME 0.25 ns RISE TIME 0.4 ns . ‘Ri= 74341 {2N5433}
RG FALL TIME 0,75 INPUT RESISTANCE 10 M 1400 (2N5434)
500 PULSEWIOTH Z00ns  INPUT GAPACITANGE 1.6 pF

. PULSE RATE 550 pm
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@INERS

FEATURES

* Low Offset Voltage .
Low Drift

Low Capacitance )

Low Qutput Conductance

GENERAL DESCRIPTION

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

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

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

-65°C to +200°C
-55°C to +150°C

Lead Temperature (Soldering, 10 se¢.) ........ +300°C
: ‘ ONE SIDE BOTH SIDES
Power Dissipation ............ 250 mwW 500 mw
29 mW/°G .. 4.3 mW/eC

Derate above.25°C.......

2N5452 2N5454
'Dual Monolithic
N-Channel JFET

] PIN : CHipP )
CONFIGURATION TOPOGRAPHY
TO-T1 6037 '
--——-Dzic-z‘—-—ij
Sy~- -
Dy - g o
%)) o ’
= G.n B M g1

ALL BOND PADS ARE 4x 4 MIL,

ORDERING INFORMATION*

DICE

‘TO-71 WAFER

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

: *When ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted)

. 2N5452 2N5453 2N5454 |
PARAMETER «'(.- VIN MAX | NN MAX_ | MIN MAK UNITS TEST CONDITIONS
; -100 =100 -} ~100 ol _ I
lgssh Gate Reverse Curr.emt‘iTA —750°C] 500 e T 200 Y vgg=-30v,Vpg=0
Gate-Source Breakdawn :
- K _ = =1 A
BVgss Voltags 50 50 50 Vps=0,1g H
VESiof) Gate-Source Cutaff Voltage -1 -45 | -1 -4.5 -l -4.5 v Vps=20V,Ip=1nA
VGES Gate-Source Voltage B 0.2 -42 1 =0.2 -42 1 07 | 4.2 VDS = 20V, Ip = B0 1A
VGESit) Gate-Source Forward Vu\tage . NEE 2 2 Vps=0,1G=1mA
Ings Saturation Drain Current 0.5 5.0 a5 ] 50 0.5 50 mA Vps =20V, Vag=0
Common-Source Forward 1000 : 3000 | 1000 [ 300C - 1000 | 3000 |Lf=71kHz
afs Transconductance 1000 1000 1000 mho | Y05 = 20V, ¥Ggg=0 =100 MHz "
| Common-Source Gutput 3.0 3.0 30 H . f=1kHz
Hos . Conductance 1.0 1.0 1.0 Vg =20V, Ip =200 pA
Cies gz;z:‘annf:urce Input 1 40 a0 - 49
¢ Cornman-Source Reverse 7_‘ 2 I 1'2 12 | oF VDs=20V,Vas=0 | £=1mHz
7SS Transfer Capacitance N ol
“Cdgo Drain-Gate Capacitance 1.8 EE 1.5 Vpg=10V,15=0 )
- Equivalent Short Cireuit | nv |, - _ F=1kH
€n Input Noise Voltaga 20 20 o 20 e Vpg=20V,Ves=0 : 2
Common-Source Spat e Vps =20V, Ves=0 t=100H
d Nige Figure Lo o8 06 | 4B | pi-tomn - 180 ne
1nggy/1nséz Drzin Saturation Current Ratio 0.95 1.0 0,85 1.0 | 0.88 1.0 Vg =20V, Vge=0
Differential Gate-Source o
A4 - | Q |
IV551-Yaszl Voltage 50 | 10.9 150 | mv
Gate-Source Vohage o a
0.4 0.8 2.0 T=25°Cro=55¢C
AIVGS1-VGszl | Differéntial Change with 0F 1o 3 Vg =20 V. 1p = 200 pA [ T= Z°C 1o 1125°C
Temperature . K .
0f31/0f52 Transconductance Ratio 0.87 1.0 | 0.87 1.0 | 098 2
Differentisl Gutput . P E -
19051 -gos2| Conductance 0.25 0.25 0.25 | umhos = 1kHz

NOTE: 1, Per transistor.
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BEINTERSIL

ABSOLUTE MAXIMUM RATINGS -
{Ta = 256°C unless otherwise noted)

Drain-Gate Voltage .........c.ooiiiiiamnnnnicnns 25V
Drain-Source Voltage ......... ... . .coiiiaiaaat 25V
Continuous Forward Gate Current .. ............ 10 mA

Storage Temperature Range .......... -65°C 'to +200°C
Operating Temperature Range ........ -55°C to +150°C

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

2N5457-2N5459
-Channel JFET

PIN
CONFIGURATION
TO-92
0D s &
CHIP TOPOGRAPHY
5010*
nez)
Gy Fulea
i

SHJ\ arr
b [

0025, 0025 _ g

0035 © 0035 4
0046
B TH50 NOTE SUBSTRATE
on IS GATE
B3] -

*DICE WITH 4 MIL BONGING PADS
AVAILABLE. CONSULT FACTORY

FOR DETAILS.
ORDERING INFORMATION*
TO-92 WAFER DICE
2N&457 ZNB45TIW 2N5457/D
2N5458 2N5458/W 2N5458/0D
2N5459 ZNSA5HW | 2N5459/D

*When 6r_derlng water/dice refar to Apbendix B;ZS.

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

PARAMETER MIN TYP MAX | UNITS TEST CONDITIONS
BViss Gate-Source Breakdown Voltage 1 -25 -60 v Ig=-10pA.Vps=10
) T e ' Vgs= 16V, Vps=0
iGss Gate. Reverse.Current 05 300 nA "NGs= 1BV, VDS B Ta=100°C
2N5457 | ~0.5 -6.0
V@ES(off) | Gate-Sodrce Cutoff Voltage: 2Ng8458 | ~1.0 -7.0 v Vpg =15V, ID =70 nA
) : 2N5459 | -20 -8.0
INGAG7 2.5 ~"Vps=15V, Ip ~ 100 4A
vVGs Gate-Source Voltage 2N5488 3.5 WV vps =156V, Ip = 200 A
2N5459 45, Vps =15V, Ip = 400 KA
Zera-Gate-Voltage Drain 25457 1.0 30 50 . -
Ipss Current 2N5458 24 6.0 9.0 mA Vpg =15V, Vgg=0
. 2N5459 | 4.0 9.0 16
2N5457 | 1000 | 3000 | 5000 . :
[vfs! Forward Transfer Ad mi?tance 2N5458 | 1500 | 4000 | 5500 umho vVps'=15V,vGg=0f=1kHz
2NB459 | 2000 | 4500 | 6000 :
lyos! Qutput Admittance 10 B0 | umho Vps=15V,Vge=0,f=1kHz
Cisgg Input Capacitance 45 | 70 pF Vps=15YV,VGs=0,f=1MHz
Crgg Reverse Transfer Capacitance 15 3.0 pF Vps=18V,v¥gg=0,f=1MHz
NF Noise Figurs . . 3.0 'dB g\?’i:_l 15’:_; g?i’:lg' Rg =1 MHz

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



| (L, 2N5460-2N5465

P-Channel JFET

PIN
CONFIGURATION
TO-92
ABSOLUTE MAXIMUM RATINGS
(Ta =25°C unless otherwise noted) . ,
Drain-Gate or Source-Gate Voltage
ONSAB0 - 2NS4B2 Lo vtiieei it aaniatcse e 40V ) . .
2NS463 = ZNBABS . . covesersanseneneannaeaiee e 6OV s o o
Gate CUITENT ... iit it et aanrsnnmrrraeeamrensans 123[;'?2 CHIP
Storage Temperature Range ...vvuviiiiirineaanaes -B5°C to +2
Operating Temperature REaNGE . ..vcev i eivnnnnnen -55°C to +150°C TOPOGRAPHY
‘Lead Temperature (Soldefing, 10 S8C.) .....ivoiiiviniirrnnnns +300°C : ngg;x;gggg 5503

POWEE DiSSIPAHON v aernn s imeraenreeeneerssedinriaainnns 210 mW

Derate 2bove 25°C vivvniinnereennns SO 2.8 MW/ C ‘g '
. o130 5 0035 x_..GD:!S
‘0170 g / 0025 70025
. . ' ~1

_ 0140 I NOTE: SUBSTRATE
. (8 GATE

ORDERING INFORMATION*
TO-92 | WAFER DICE

2NS5460 | 2N5460/W | 2N5460/D
2ZNB461 | ZNS481/W | 2NB4AG1/D
2N5462 | 2NS462/W | 2NE5462/D
2N5463 | 2NB463/W | 2NB463/D
2N5464 | 2N5464/W | 2NB464/D
2N5465 | 2NS465/W | 2ZNG6465/D

*When ordering waferldice refer to Appendix B-23.

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

PARAMETER MIN | TYP | MAX | UNITS | . - TEST CONDITIONS
© BVgES' Gate-Souires Bredkdown' Veitage 3::222: ;mz:g;: zﬁgggg’ gg . — }" Ig =10 uAde, Vpg =0
] |2NB4BD, 2N5463 0.75 6.0
VGSioff) Gate-Source Cutoff Voltags 2N5467, 2N5464 1.0 . 1.6 vV Vpg =18 Vde, Ip = 1.0 gAde
| . [ o | 2NBA62, 2NEABE . 18 . 4.0
i 2NE460, 2N5461, INBAGZ 5.0 Vps=0 | vgg =20V
\ Gate Reverse Current 3N563, ZNGABA, INGA65 [ 56 | " Ve 30V
GSsR - [2NB480, 2NBAGT, 2NGAEZ 1.0 ] . Vgg = 20V
Ta = 100" CloiE 53, ZN54%5, ZNGAES | o] A Vg = 307
2ZN5460, 2NE463 -1.0 -5:0
1pss Zero-Gate Veoltage Dratn Current | ZNG461, 2NG464 -2.0 X ~8.0 mA
; 2NE452, 2NEAGE -4 j -16 | VDg==15V | VYes=0 |
] ‘ 2NE450, ZNS462 9.5 4.0 ! p=0.1mA .
Vs, Gate-Source Voltage 2ZN5461, 2NG4Ed 0.8 4,5 v Ip = =02 mA |
: : 2NB&E2, 2NE46E [ i5 5.0 Ip = -D.A mA
. . . 2N5460, 2NS463 1000 4000
9 .| Farward Transadmittance 2N5461, 2NS464 1800 5000 | wmha
3 i 2ZNG5462Z, 2N54E65 2000 6000 Vpg = =15V f=1.0 kHz
0§ Quiput Admittance A 75 | umho | Vigg =0V
Ciss | Input Capacitance - 5.0 7 pF
Crss Reverse Transter Capacitance 1.0 2.0 pF
NF Common-Scurca Noise Figure K 25 dB =100 Mz
. Equivalgnt Shatt-Circuit lni:ut : Y BW = 7.0 Hz i
— el 1l 1 =
n ] Moise Voitage €0 ns \/m | Rg = 1.0 M2 J

1-45



EINTERSIL

FEATURES

* Up io 400 MHz Operation
* Economy Packaging

® Cus<1.0pF

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise specified)
Drain-Gate Voltage ...........ociiiiiiiiiiinnens
Source Gate Voltage ... et 25V

Drain Current ............. PR 30 mA
Farward Gate Current ...l 10 mA
Storage Temperature Range .......... -65°C to +200°C
Operating Temperature-Range ........ =55°C to +150°C
Lead Temperature-(Soidering, 10 sec.) ........ +300°C
Power Dissipation 7 ... ..c.iiiiivieiiiiinan 310 mw

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

2N5484-2N5486
N-Channel JFET

PIN
CONFIGURATION

TO-92

CHIP.
TOPOGRAPHY

L a - 5000

A B ™

e 3 g
? mul mels T neda
f 5\:--..'_ .

a7

an

.
ik

A

NOTE SUBSTHATE
T INBATE

T
i
av

ORDERING INFORMATION*

T0-92 WAFER DICE

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

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

ELECTRICAL CHARACTERISTICS (25°C uniess otherwise noted)

2M5484 |7 2nNS485 ] T 2N5486 N o .
PARAMETER N T MAaX | MIN AKX TN T MAX UNITS. TEST CONDITIONS
! Gate Reuerse Current =10 19 28 L oA | vag=-20v,vps=0
GssR e e = 100°C 200 200 o0 | " Gs - VDS
BvVggs | Gate-Source Breakdown Voltage | -25 S -25 BN v I = -1 A, Vs =0
VGsioff) | Gate-Source Cutoff Voltage -0.3 =30 -05 [ -4.0 | <20 =50 Vpg =16V, Ip=10nA
1055 Saturation Drain Gurrent 1.0 SO0 7a0°T 0T T8G T ~mA Vps= 157\.'.\/:;9 = {Note 7]
ot Semman-Source Forward 3000 | 8000 | 3500 7000 | 4000 | 8000 - ' :
ransconductance | 1 21 Mz
Commen-Seurce Qutput 50 50 75
dos Conductance i
Retyf Common-Saurca Forward 2500, . - =100 MHz
W) | Tramseondustance 3000 500 - = 400 MHz
Re, | Coimmon-Sotrce Qutput 75 . “ f =100 MHz
Wos! | gonductance 100 100 ; VDs =15V, Vgs=0 =400 MHz !
Re ‘Commen -Source Input 100 =100 MH2
tis! | Condugtance 1000 1000 ¥= 400 MHz
! Common-Souree Input
Cigs Capacitance 5.0 5.0 5.0
. Common-Source Reversa ' _
Crss Transfer Capacitence 10 1.0 1.0 RF ) F=1MHz
Coss ‘gammon-Scurce Qutput 20 20 20
apaciance b X
35 25 2.5 VBg = 15 V, Vg = 0, Rg = 1 fs2 1= 1 kHz
ise Flgura - Vp5=15Y.1p =1 mA, Rg = 1kiL '
NF | Moise Figure 30 PR, -0 VDS . 1: v‘ IE! = mA. HG = F="100 MHz
40 AT psraviipeemA g Tl F= 200 MHz
S Ypg=15V.lp=1mA f =100 MHz
Gpg Common-Source Power Gain 18 30 18 30 Vng =15V | ;4' ma H
0 | 2 0 ] % oS e f = 400 MHz

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

* Tight Temperature Tracking

* Tight Malching - :
* High Common Mode Rejection
* Low Noise

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

Gate-Source or Gate-Drain Voltage .............. -40V
Gate Current (NOte 1) .....ovivvvririwaeannin. SO MA
Storage Temperature Range .......... -65°C to +200°C
Operating Temperature Range ........ -55°C to +150°C
Lead Temperature (Soldering, 10 sec.} ........ +300°C
ONE SIDE  BOTH SIDES
Pawer Dissipation .......... 250mwW .., 500 mwW
Derate above 25°C ..., 3.8 mW/~GC |, 7.7 mwW/C

¥ NOTE: Per transistor.

2N5515-2N5524
Monolithic Dual
N-Channel

JFET

" . PIN.
CONFIGURATION
TO-11
0y g
. 8 =D1 5
CHIP
TOPOGRAPHY
12N5515-19 12N5520-24)
6037 ) 6019
By
e D20 \b—— 039 —-I
Gz | G \: . .0035 0080
o . L 0025 %
5 DzT . \E"—z’ ! TVP;ZPI?::ES
g i 7 gz }—-—~—-—.i _.oox oo
! LG, .00z ™,
By LT ahcH _L l_—-——————-g‘.\ :;z'TDeP,zPE?\"::Tis
g A . ™, 005 0035
1 8 0025 ™ 0026

TYP: 2 PLACES
ALL BOND PADS ARE 4 x 4 MIL,

ORDERING INFORMATION*

70-72 | WAFER DICE
2N5515 | 2N5515/W | 2Nss15/D
"2N5516 | 2N5516/W | 2NS516/D .
2N5517 | 2N5517/W | 2Ns517/D
2N5518 | 2N551B/W | 2N5518/D
2N5819 | 2N5519/W | 2N5519/D
2N5520

2N5521

2N5522

2N5523

2N5524

*When ordering waferidice rafer t& Appendix B-23.
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- 2N5515 thru 2N5524

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

- BINTERSIL

' PARAMETER MIN | MAX [ UNITS TEST CONDITIONS
-250 pA _ _
lgssR Gate Reverse Current [Ta < 150°C 750 vy Vgg=-30V, Vpg=0
BVegg | Gate-Source Breakdown Vaoltage -40 v Ig==1pA,Vpg=0
Vp Gate-Source Pinch-Off Voltage -07 ~4 Vps=20V,Ip=TnA
IDss Drain Current at Zero Gate Voltage (Note 1) 0.5 75 mA ’
ot Common-Source Forward Transcondugtance j 1000 | 4000 . |
{Note 1) . umho ; =1 kHz
Soss Common-Source Output Conductance 10 Vps=20V,Vgg=0
c Common-Source Reverse Transfar 5
rss Capacitance , : pF f=1 MHz
Ciss Gommon-Source [nput Capacitance 25 '
2N5515-19 30
: — =10 Hz
B Equivalent Input Noise Voltage ZN5520-24 15| nVivHz _
en Auivalent Input Notse VOIa%e 13reEi57g - m |, f=1kHz
-100 pA j
| Gate Current - g -
G - [Ta =125°C -100 | nA VDG =20V, 1D = 200
VGsg Gate Source Voltage . -0.2 ~-3.8. A
o Common-Source Forward Transconductance 500 | 1000 | wmho =1 kHz
{Note 1) .
doss Cammaon-Source OQutput Conductance a unqho
MATCHING CHARACTERISTICS (25°C uniess otherwise noted) =
2NE515,20 2N5616.21 2NE517 22 2N5518,23 2N6519,24 .
PARAMETER TR ] MAX | WIN | MAX | WIN | MAK | MIN | MAX | MIN | MAX | “N TEST CONDITIONS
Ipss] Drain Current Ratio.at 085 1 095 1 0.85 1 0985 1 0.90 1 Vps=20V,Vgs=0
Ipss2 Zerc Gate Voltage.(Note 1) . i
gt~ g2l Differantial G.ﬂ“:ﬁ'éfsffg 10 0 10 0 10 nA | Vpg=20V,Ip = 200 kA
%51 Transconductance Ratio 097 1 0.97 1 085 1 095 1 0,90 1 Vo =20V, p =200 uA
952 {Note 1) f=1KHz
IBoss? - gossz| + | g;j;f;:i'cf“p”‘ o1 01 04 0.1 01 | umho :"Ef ;:‘: V. 1D =200 2A
Differential Gate-Source -
IVEs1 ~Vasal Valtags . 5 5 10 15 15 my | Vpg =20V, ip=200pA
Gate-Source Voltage Differ-
MGSL—;VGS?—T ential Drift {Ta = -55%€ to - 5 10 20 40 g | wvic| vpg=20v.1p=200ua
+125°C) :
Common, Moda Rejectian . _ ; _
CMRR Ratio (Note 2! 100 i 100 a0 dB [Vpp=10to 20V, Ip=200u4
NOQTES:

1. Pulse duration of 28 ms used during test,
2. CMRR =20 LogqgaVpp/81Vgs: - Vaszl, (AvVpp = 10V)
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INFREBE ' 2N5638-2N5640
|][|ﬂ= * 'N-Channel JFET

FEATURES ' PIN cHip
‘ CONFIGURATION TOPOGRAPHY
s Economy Packaging o
s Fast Switching : TO-82, 5001 ‘
¢ Low Drain-Source ‘ON’ Resistance 00136 Pk RADILS, .
DOI7E, DAAIN) —-T uv:ﬁ&; SUBSTRATE 15 GATE
. "— T !
ABSOL-UTE MAXIMUM RATINGS . _ 7 ' o " ‘ oz
{Ta = 25°C unless otherwise specified) ____l_
Drain-ScurceVoltage .................... ceeienas 30V - oo
Drain-Gate VOIAGE . vvvveeinerrerernrrnnin R 30V - K ebuReL)
Source-Gate Voltage .................. e 30V e I'_‘:W l ’
Forward Gate Current .............. e 10 mA
- Storage Temperature Range .......... -85°C to +200°C ‘ )
Operating Temperature Range ........ ~55°C to +150°C ORDERING |NFOBMAT|0N'
Lead Temperature (Soldering, 10 sec.} ........ +300°C - - .
Power Dissipation ................. Lo 310 mwW 1_TO-92 WAFER DICE
Derate above 25°C ............. eees 2BMWAC 2N5638 | 2NS63G/W | 2NSG38/D
) 2N5638 | 2N5639/W | 2N5638/0
2N5640 | 2N5640/W | 2NS5S640/D

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

2NS638 2N5638 1 2N5B840.
PARAMETER - NI TEST CONDITIONS
: Wi | wax | W | Max | win | max | SN , X .
BVoEs Gate Reverse Breakdown Voltage -30 =30 1 =30 k v I = ~10uA, Vg =0
-1.0 -10 =10 nA .
I = =
GESR Gate Reverse Current [Ta=1307€ 10 ] 0 A Ves=-15V,Vpg=0
i . 1.0 1.0 1.0 na Vpg =15V, VGs = -12 v (2NEG38]
IDjotf) | Drain Cutoff Current  me—=ag 0 T0 10 | #A | Vgs= <8V (25639} Vs = -6 V [ZN56AD)
1053 Saturation Drain Current 50 25 5.0 mA Vpg =20V, Vg5 = 0'(Note 1)
v o Vgs =0, 1p = 12 mA (2N5E38),
OSlon) Drain-Source ON Voltage 0.5 0s 4.5 v Ip = 6 mA (2NS639), Ip = 3 mA [2N5840)
rDSion] Static Drain-Source ON Resistance 307 1 60 100 o In=1mA, Vgs=0
Tds {an) Drain-Source ON Resistance . 30 ] 0 w0 | Ves=01p=0 . [r=1kHz
S| comamen " 0 o
F vGg=-12 V. Vpg=0 F=1MH
Comrmon-Source Reverse Transfar P vGs 2V. Vs z
Crss . 4.0 4.0 4.0
LCapacitance .
td{on} Turn-On Delay Time. ) a0 5.0 2.0 Vpp =10V 1D{pn) * 12 mA {2N5638)
S U Rise Time . 5.0 80 10 s VGESian) =0 1D{on} = 6 mA (2N5B39)
td . Turn-QFF Delay Time 5.0 10 15 | VESletf) =-10V  1Dfoni = 3 mA [2N5640)
tf Fall Time 10| . 20 20 R =508
NOTE: 1. Pulse test; PW < 300us, duty cyele < 3.0%.
v Von
AL = % ~rpStar +50) = 10VDC 0.1 4F
INPUT TO 50 OHM SCOPE 8
{SCOPE Al 10% Vesion
0% - mmwm e VGS5ioH)

PULSE

- 001 uF
GENERATOR| F——j—== Aiadle

—p -—I‘_]——ld(onl,
It
ouPUT - - .

[SCOPE B)

¢ TO 50 OHM SCOPE A

s = SCOPE
TEKTRONIX 567A
OR EQUIVALENT
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FEATURES
* Tight Tracking
* Good Matching

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

Voltage (Note 1} . ...ooiiiiiiia oo -40V
Gate Current tNote 1) .........oiiaiioia., 10 mA
Storage Temperature Range ........ .. -B5°C to +200°C
Operating Temperature Range ........ -85°C to +150°C
Lead Temperature (Soldering, 10 sec.) ........ +300°C

. ONE SIDE BOTH SIDES
Power Dissipation ........ . 367 mw 500 mwW
4 mWseC

Derate zbove 25°C 3 mMW/PC

ELECTRICAL CHARACTERISTICS 125°C unless otherwise noted) i

2N5902-2N5909
‘Monolithic Dual
N-Channel JFET

CHIP
TOPOGRAPHY
B01S

GATES ARE
| 045 _ ISOLATED FROM
68152 " sussTRATE

FULLR ‘
"G~ e
EaTh

PIN
CONFIGURATION
TO-99

004y
0042
TYP _Efﬂ_ 0032
Sgff D2|| 92 *
<
8 p 5

ORDERING INFORMATION*

70-89 | WAFER | picE | [T0.90 ] waFER | DicE

ZM5902| 2N5502/W, 2N5802/D | [ ZN5I06| 2NSB06/W| 2N5I06/D
2N5803{2N5903/W| 2N5803/ D | 2NS907 | 2N5907/W | 2N5907/D
2N59042N5904/W] 2N50904/D| [2N5908| 2N6908/W| 2N50081D
2N5005| 2N5905/W[ 2N5005/D] | 25808 2N5305 W] 2N5309ID

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

2N5902.5 2N59806-9
PARAMETER TN MAX | MIN MAX UNIT TEST CONDITIONS
1GSSK | Gate Reverse Current 45 -2 PA Vds =~20¥,Vpg=0
[ Ta=1257C 10 -5 nA .
Bvgss | Gate-Source Breakdown Valtage . - . | -40 ~40 ) T | lg=-1pA. Vpg=0
VGsioff) | Gate-Source Cutoff Valtage. -0.6 |--4.5 | -0.8 -4.5 v vpg=10VY,Igp=1nA
VGs {ate Source Voltage -4 i ~4
. -3 -1 pA _ _
Ig Gate Operating Current [a=ET - 5 = Y Vpg =10V, Ip=30pA
Ings Saturation Drain Current ’ kD) 500 { 30 7 800 | nA j o
Common-Sourge Forward o ]
8fs Transconductance o | 0 e 250 mho : 1F=1kHz
9os, Commen-Source Quiput Condugtance ] 5 5 | * Vps =10V, ¥gs=0 j
Ciss Commeon-Source Input Capacitance. 3 3 BE " =1 M2
¢ Common-Source Reverse Transfer 15 15
rs Capacitance = ’
ois Commun-Source Forward | =0 150 50 180
! Trarisconductance mho | Ve =10V, b = 30 kA
Gos Comman-Sourge Output Conductanae 1 1 | # PG SR . 121 KRz
= Equivalent Short Circuit Input o2 01 ) wY
n . . R .
Vol :; . .
Noise Voltage Hz 1} Vos =10V, vgs=0 _
NF Spot Noise Figure . 3 1 EL) £=100 5z
Rg = 10 M2
2N5902-8 2ZNE903.7 2N5904-8 2N5905-9
PARAMETER MIN MAX | MIN  MAX | MIN MAX | MIN  mAX UNIT TEST CONDITIONS
. Do 20 20 20 28 | /PeS 8V anssozs
G1-1Gz| Ifferentlal Gate Curtent 0.2 0.2 B2 02 s} HE ' [ZNEGOGD
Ta=125°C
IDssi . N e ;
m Saturation, Drain Current Ratio 095 1 095 095 1 085 1 Vps=10V,vgg=0
%:_s.l. Transconductance Ratio -,,-0.97 T 0.87 0.9% 1 098 1 f=1kHz
IVs1-Yagzl | Differential Gate-Source Voltagé 5 10 15 mY . :
. N R ) [ Vpg=10V,.|[Ta=25C
Gate-Source Voltage Differential 5 10 20 40 o
. in= =
ﬂs&;]ﬂ Drift {Measured at end points - wvrle| D HuA ;i - 1_252 g
_ Taand Tg) 5 10 20 40 Tg = 25°C
190¢1-90s2] Differentiat Output Conductance 0.2 0.2 02 0.2 | gmho f=1kHz

NOTE 1: Per transistor.
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2N5911, 2N5912
IT5911,1T5912
" Monolithic Dual
N-Channel JFET

EINTERSIL

FEATURES

* Tight Tracking
* Low Insertion Loss

* Good Matching PIN : CHIP
CONFIGURATION TOPOGRAPHY
TO-99 TO-7 L wm, 8022
G260 o e
ABSOLUTE MAXIMUM RATINGS s v
(Ta = 25°C unless otherwise noted) eSS ':;’j | o, ovar , o037
Gate-Drain or Gate Source Yoliage .............. -25V B ? 3 uiﬁ:z:f:‘;ﬁsw
Gate Current .ouu it e, 50 mA - \---s:l o037 0937
Storage Temperature Range .......... -65°C to +200°C Ton 2 oL acEs:
Operating Teriperature Rarige ........ -55°C to +150°C
Lead Temperature (Soldering, 10 sec.) ........ +300°C
TO-71 " To.s o5 Dz || Gz
ONE SIDE BOTH SIDES ONE SIDE BOTH SIDES 9 b 5y
Power Dissipation 300 mW 5C0 mW 300 mw 500 mWW
Derate above 25°C mWieG mwiG  mWiPC miwAC ORDERING INFORMATION*
TO0:T1 TO-89 WAFER DICE
1IT5311 2N5911 2NS5911/W 1 2N5911/D
1T5912 2N5912 2NSI12IW | 2N5912/D |

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

PARAMETER | MIN MAX | UNIT TEST CONDITIONS
I ' Lo ' S PR Vgs=-15V,Vps~
GSSR ._ Gate_ Reverse . urrent [T, =150 . 550 Yy GS=~— ,Vps=0
BVGss Gate Reverse Breakdown Voltage -25 Ig=-1uA, Vpg=0
VGSioff) | Gate-Source Cutoff Voltage -1 ~5 i Vps=10V,Ilg=1nA
Vs Gate-Source Voltage 0.3 -4 )
] ) L ) . ~100 pA Vg =10V, Ip=5mA
Ie] Gate Opérating Current [Ta-i125C —0 oA
Saturation Drain Current (Pulsewidth 300 ps, ; .
| B . = =
pss duty cycle < 3%) . 1 7 7 40 mA Vpg= 1DV, Vs =0V
afs Comman-Source Forward Transconductance 5000 | 10,900 f=1kHz
gfs Common-Source Forward Transconductance 5000 | 10,000 mho =100 MHz
das Common-Source Qutput Conductance ] 00| M f=1kHz
dass Common-Source Qutput Conductance 150 1 £=100 MHz
Ciss  Common-Souree Input Capacitance 5 “OF Vpr=10V,Ip=5mA =1 MHz
Crss | Common-Source Reverse Transfer Capacitance 1.2 P '
- . . - . nV -
[ Equivalerit Short Circuit Input Noise Voltage 20 Tz f=10%Hz
L f=10kHz
NF Spot Nois¢ Figure ) 1 dB Rg = 100K
IT, 2N5911 | IT, 2N5912
PARAMETER N TAR I TiAR UNIT TEST CONDITIONS
lig1-1G2! Differential Gate Current 20 20 nA | Vpg=10V,Ip=5mA 1 126°C
15551 . . \ ' Vpe=10V,Veg=0 .
TDSS2 Saturation Drain Current Ratio 0.85 1 : 0.95 1 (Pulsewicith 300 s, duty cycle < 3%) -
VEs1-Vasel Differentizl Gate-Source Voltage 10 15 my
' . ) ) Ta= 25°C
AVEs1-VEe! Ga.te-Sourog Voltage thfe.rennal 20 40 . Tg = 125°C
——————""=| Drift (Measured at end points, uv/C _ o ———5
AT T dTg) 0 40 Vpg =10V, Ip=5mA Ta=-65"C
Aand B o Tg=25C
9fs1 ' i )
Ef——z- Transconductance Ratio 0.95 1 | 095 1 f=1kHz
s




BINTERSIL

2N6483-2N6485

Monohthlc Low Noise Dual

FEATURES

N- Channel JFET

i’
« Ultra Low Noise_
* High CMRR
* Low Offset PIN CHip
o Ti .
Tight Tracking. CONFIGURATION TOPOGRAPHY
TO-71 6019
0y X
'ABSOLUTE MAXIMUM RATINGS S v
(Ta = 25°C unless otherwise noted) e LR
Gate-Source or Gate-Drain Voltage (Note.1) -50V o2 ‘:r____.l'._ﬁz Ly my
Gate-Gate Voltage ..................... Craiae.s. 25OV L T o
Gate Gurrent (NOtE 11 ...veiiiien et iiiiian. s 50 mA 5 s
Storage Temperature Range .......... -65°C to +200°C
Operating Temperature Range ........ -55°C to +150°C h
Lead Temperature (Soldering, 10 sec.) +300°C % "’u G g
N 1
‘ ONE SIDE .. BOTH SIDES !
Power Dissipation ......... 250 mw 500 mw
Derate above 25°C" .. 3.8 mw/°C 7.0 mw/eC
ORDERING INFORMATION*
TO-71 WAFER DICE
2ZN6483 2ZNB4B3/W | 2N6483/D
2N6484 | 2N6484/W | 2MG4841D
2NG4B5S | 2NG4B5/W | 2NG4B5/D
*When ordermg waferl/dice reter to Appendix-B-23.
ELECTRICAL CHARACTERISTICS {25°C unless otherwuse noted) \
SYMEBOL PARAMETER Tmin | max, NIt . TEST CONDITIONS
] 200 pA | Vgg = =30V, Vpg - 0,
| Gate R C M - =
GSS everse Lurren l Ta = 180°C 700 A :
- BViss Gate Source Breakdown Volla;;e- 50- | Ig = teA Vpg=0
= - - v -
Vp Gate Source Pinch-0ff Voliage o7 40 { Ypg-aov, p = 1A
‘DS_S Orain Current at Zero Gate Vollage (Nate 2) 0.5 7.5 mA ¥pg =20V, Vg 0
9t Common Souree Forward'Tfanscongluctancr) 1000 4000
iNote 2 BTG | Vpe s 20V, Vg 0,1 T KH2
doss Commen Sourcs Quipul Conductance 0. '
Ciss | commen-Source Input Capacitance 20
- . — - : BE | Vpg 2P0V Vg = 0 f = 1 MHz
Crsg Common-SourceReverse Trangfer Capacitance 25 ’ i N
F g Gate Current 100 sl Vgp 20 Y' o= 20084,
I Ta = BO°C 08 A .
Vas Gate.Source Voltage 0z 38 V| Vpgra0V,ip - 200uA
agg Common Source Forward Trensconductance 500 1560 Vpg =20V, Ig = 2006, = 1 KMe
Hmho .
[ Common Source Quiput Conductance 1 Vpg 2 20V, ig = 200 pA
i ’ Vpg = 20V, Ig = 20044, T - 10 H
. 8n Equivalent Input Noise Voitage 150 NV ASHT ng Ty ‘-':g g :A, — KH‘Z
NOTES: 1. Per transistar. ’ :
2. Pulse test required; pulse width = 2 ms. 1-52



‘2N6483 - 2N6485 o L |]|]|L

MATCHING CHARACTERISTICS (@ 25°C unless otherwise noted|

PARAMETER. " aNeass - | anedsd’ 26485 .
SYMBOL RAMETER C I TSR MIN, MAK. TN, AKX, UNIT CONDITIONS

) IDSS? Drain Current Ratio at Zero

Vpg =20V, Vge = C
Tosss | Gate voltoge foss | 085 | 1 | 088 | 1 MR
Hai-lgz! _-Differential Gate Gurrent ] 11w 10 10 na |Vpg =20V, 15 -20044
. E N Ta=+125°C
:;—:‘2 ! | Transcbndugtance Ratio 097 o 107 1 0.65 1 1 :":D?;:S {‘;';g ;200 uA,
19051 - bgs2! | E’;‘,fjf,f;;‘:‘cf“‘p“ 0.1 0.1 0.1 | umhe :/3‘13;:? ¥ilp = 200uA,
IVas1-Vasz| | Pl GateSource 5 10 5 v Vg =0V, ip = 200 kA

AlVgg1 - Vgsa | |Gate-Source Voltage Differan: . - : L +e ] )
— T |talbrint 5 10 I ] pVC | Vpg =20V, Ip = 2004
Ta = -55°C to +128°C.

- : e “vpp=10t020v
Common Mede Rejection " i 1YoD sV
CMRR Ratio 1oe 100 ) 190 | dB Ip = 200 uA (Note 3}

NOTES: 1. These ratings are limiting values above which the serwceabllaty of any individual semiconductor device may be impaired.
2, Puise duration of 2 ms used during zest.

3. FMRR = 20L0g, oAV 0/AIV et - Vel (aVLy = 10 V), not ingluded in JEDEC registration

TYPICAL OPERATING CHARACTERISTICS )
e“ VS, FHEQUENCY ) &, vs. FREQUENCY
100 100
] T 111 I | T T I
: | ] I
{'n = 200 uA ] 5 . \\,Ds.fqu\
2 i | |'
] - F ) E O kot Ol S Y A
:‘ |/1p =100 4
1 10—~ = 4 N
P o 20
- SR n.
“1ox Sk " e 00 ® 10K 100K
. Traquency (Hal frequency {Hz}
GATE CURRENT vs. Vpg . TYPICAL CAPACITANCE vs. Vps
100 5
o — R
, } 13 -
= . - 12 [P : }' G0y o —
Il' v Pt Taa
gz =z 1 2 m
2 / , F W)
= /7— b £ e
ay g Ip = 200 A, +—
10 A= A 5
8.0 o 7
6.0 — e v 4 6 ]
40 2L tagg Lo Vs 5
i [ a
I~ a P, ]
20 h_/m-amaa . Pl ; e T
Ty = 20044 ! |
1.nu R T 5 20 25 2 . % 2 4 6 80 9% 9416 18 20 22 2¢ 26 28 0
Vpg V) : Vpg vl -
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| e . IMF6485
I] ["I‘" Monolithic Low Noise Dual
-ChanneIJFET

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-
s 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-

plifiers,

PIN : CHIP
CONFIGURATION TOPOGRAPHY
TO-11 _ 6019
‘ N ‘
ABSOLUTE MAXIMUM RATINGS . "R — ] o - o
{Ta = 25°C unless otherwise noted) ~ s 50 o ™ oo
Gate-Source or Gate-Drain Voltage (Note 1) .. ... . =50V o ‘:-'2-11 %;: L:-gui?
-Gate-Gate Voltage ......ovviiiviiiivininines .. 250V | E\::Gz TvP 2 PLARES
Gate-Current (Nota 1) ............ee e 50 mA - g . B1 rs ¥ o
Storage Temperafire Range .......... -85°C to +200°C ’ IR 7 RaEs
‘Operating Temperature Range ........ -55°C to +150°C
" Lead Temperature {Saldering, 10 sec.) ........ +300°C A D’ﬂ 8; b 5
ONE SIDE BOTH SIDES o
Power Dissipation ......... 280 mw ... 500 mW
Derate above 25°C.... 3.8 mW/ C..... 7.7 MW/ G
ORDERING INFORMATION*
T0-11 WAFER. DICE
| 1MFE485 | IMFE4B5/W | IMFB485/D |

*When ordering waferidice refer to Appendm B-23.
ELECTFIICAL CHARACTERISTICS (25"0 uniess otherwise noted)

SYMBOL PARAMETER ’ MEN. MAX, UNIT |- TEST CONDITIONS
' -200 A Vs =30V, Vg =0,
lgss Gate Reverse Current ! l G& s
Ta = 150°C -0 na
BVgsg | GateSource Breakdown Voltage -50 v Ig.=-11A, Npg =0
Vo Gate-Source Pinch-Off Voltage: 07 | -40 Vpg =20V, Ip = 1nA
Drain Current at Zero Gate Valtage ] - -
ings oo 21 05 75 mA | Vpg=20V,Vgg=0
9 Comman-Source Forward Transconductance 1000 4000 amihe Vpg =20V, Vg = 0, f= 1 KHz
{Note 2} .
oss  Comman-Source Qutput Corductance 19 Vpg =20V, Vgg =0. F=1.KHz
™ Common-Source Input Capacitance 20 pF Vpg = 20V, Vas * 0,F=1MH:z
Cms Common-Source Reverse Transter.Capacitance 35 NMpg =20V, Vgg = 0, F=1MHz
' ) -100 A | Vag =20V i1p =206 uA,
Ig | Gate Current . pA_ | Voo o #
. Ta = 150°C -100 nA
‘ Vas ’ Gate-Source Voltage ‘ 02 -38 v VDG 20V, Ip = 200 A
B Comman-Seurce Forward Transconductance 500 1500 umho Vpg * 20 V.Ig = 200 pA, =1 KH2
] Sos Commoan-Saurce Sutpur Conductance 1 VDG = 20 W, ip= 2008
. ‘ ‘ 15 VAT | Vg =20V, Iy = 200 4A, T = 10 H2
&, Equivalent Input Noise Voltage ) " 0 Vpg 20V, Ip =200 A f = T KH2
NOTES:

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



IMF6485

INTERSIL

MATCHI’NG C‘HARACTEHISTICS‘ (@ 25° C upless otherwise note&) '

s_V:MBOL . . - PARAMETER " MIN. MAX. | UNIT CONDITIONS
lngsq Drain Currént Ratio at Zeral Gate 'Voltage 0.95 1 Vpg = 0 v, Vgs ™ 6 (Note 2
Ipssa ‘ :

i ’G‘-[ - IGZ l Differential Gate Current '10 ’ nA VDG =20V, ID & 200 wA

N Ta = +128° C . .

e Transconductance Ratio 0.9% 1 VDG = 20 V, 'D = 200 wA,
9gs2 _ ' " |41 KHz (Note 2)

8561 = o572 Differential Qutput Conductence . 0.1 umho VDG =20 V, |D = 200 pA,

’ f=1KHz
| Vegr - VG52| Differential Gate-Source Voltage 25 ‘mVv VDG =20V, g =200 pA’
A|\4rG51 - szz| Gate-Source Voltage Differential Drift . 40 RVP G| Vg = 20V, (= 200 pA
- 7 . o
AT o Ty = -85°C 10.+125° C

CMRR Common Mode Rejection Ratio |l 80 dB ‘VDD =10 to 20 V,

Ip = 200 pA {Note 3}

NOTES: 1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
2. .Puise duration.of 2 ms used during test,
3. CMRR = 20Log, UAVD_D'rANGS1 - VGS2” {A\J‘DD =10 V)

- TYPICAL OPERATING CHARACTERISTICS

€ Vs, FREQUENCY B, vs, FR EQUENCY
100 T 100 -
_ IET . |
| | | |'o2006A g Vpg=20V
E
E o 4
1= | Hip = 100 44
10 pamdtemr Vo = 16V 10 it
J= 05, \ ||5-zuo;n
Vps=20V My o W
,\ =N H to = 40058
LN e bk S L 2N
Vpg =25V oS S A= i
1 . 1 L
0 106 1® 106 00K, ; 10 100 ™ ok 100K
- frequency (Hz) frequency (}le)
f
GATE CURRENT vs, Vpg . TYPICAL CAPACITANCE vs, Vps
100 - . 1% -
80 ] 1
" 1 13 -
® [~ o]
g 12 - gk
~ 40 £ N
- -
- /I F o
= b -
- / 7L s 1,
o = : Lo
B0 -] 7 H
i) - :
] = prd
4.0 v )
s P 4 |
" 3 =
20 |—== /'D'“WHA 3 Ml ] - | S
f |
Ig = 200 xA [
1 0 - - -
0 5. M 15 0 5 30 : 0 Z 4t B 101217416 18 20 22 24 26.20 30
Vpg V! Vpg Vi
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BINTERSIL. 3N161
Diode Protected P-Channel
Enhancement Mode MOSFET

FEATURES - PIN

¢ Channel Cut Off with Zero Gate Voltage ] CON F!GUHATION
* Square-Law Transfer Characlerlstlc Reduces’ ' o
, Distortion TO-72

. Independent Substrate Connection Provides
Flexibilty in. Biasing

¢ Internally Conneciled Diode Protects Gate from
Damage due to-Overvoltage . .

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

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

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

Gate Forwvard CULreNt .ovretveensoneessenens 10 A, . CHIP

Gate Reverse Current ..., .... SR AmA TOPOGRAPHY 1507
Storage Temperature ............... -85°C 1o +200°C 25 Ml
Operating Temperature .............. -55°C to.+150°C $ s 8]
Lead Temperature (Soldering, 10 sec.) "......... +300°C

Power Dissipation .......... e 375-mwW

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

27 MIL
)|

. ORDERING INFORMATION*
TO-72 | WAFER | DICE
aN16t | 3NIBUW | 3N161/D

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

\

PARAMETER ' MIN | TYP | MAX | UNIT ‘ TEST CONDITIONS
1GSSF Forward Gate-Terminal Current =100 pA Vgs=-25V, Vpg=0
) [Ta =+100°C =1 nA . ‘
Forward Géte-Sdurc’e Break- ‘ _

BVGSS down Voltage 25 v Ig -0.1 mA, Vpg=0,

e " ~10 nA Vps=-~15V,Vgs=0
Ipss -Zero-GatesVoltage Drain Current 0 %A | Vbs=—25V Vas=0
Vastin Gate Source Threshgld Voltage =15 -5 v’ Vps = -15V, Ip = - 10 uA -
VGs Gate-Source Voltage i | -4.5 -8 Vps=~-15V,Ip=-8B mA
ID{or) On-State Drain Currént’ =40 =120 | mA VDg=-16V, V¥gg=-16V

’ - Small-Signal Comman-Source :
: 6500
sl Farward Transfer Admittance ‘“3500 h f=1KH2
Yol © Small-Signal Comman-Souree 250 Hmne | : . .
Yos Qutput Admittance ) .
- f Vpg=-15V, Ip=-8mA
c: Common-Source Short- Ctrcun ‘ 10 . -
I8 : :
_Input Capacttance i ) oF £=1MHz
c Comman:Source Short- Cu'cmt T 4 .
rss - Reverse Transfer Capacitance:
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BINTERSIL ~ 3N163, 3N164
- P-Channel Enhancement
I:EV"::‘r"y'ul-llz‘i‘gEr-|s‘lnp'ut.Iml:nadar'lcre ‘ | ‘ MOde Mos FET

+ High Gate Breakdown

s Fast Switching PIN CHIP
* Low Capatitance o ) CONFIGURATION - ' TOPOGRAPHY
ABSOLUTE MAXIMUM RATINGS (Note 1) TO-72 . 1503
[Ta = 25°C unless otherwise noted) z - —
Drain-Source or-Drain-Gate Voltage
BNTB3 Lo s . A0V
aN1Bd L., e e 30V o o 2300 202
Static Gate-Source Voltage -
INTBS . et e L 40V
BNT1B4 L e ... T30V
Transient Gate-Source Voltage (Note 23, - ...... .. F125V |
Drain GUFIENt .....iweeeeneeet o eeaneneens 50 mA ‘ Bl TTEDR
- Btorage Temperature ................ -65°C to +200°C ¢ 5% b € 80Dy '
CL)pera_;c-ing Te_mperat;re ....... 5 .. -55°C to +150°C ORDERING INFORMATION*
ead Temperature (Soldeting, 10 sec.) ......... +300°C -
Power DIsSipation ..i....iieeerenreieeernnnns 375 mw ;S;;g ; ::3:5::” : ;:ﬁgam
Derate above 4+25°C . vvaevvvrniiinas 3.0 mw/seC - ’
1. See handling precautions on 3N170 data sheet, - - - -
2. Devices must not be tested at +125V more than once, *When grdering waferidice refer to Appendix B-23. -

nor for longer thafh 300 ms.

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

. Syrmbo! ! Paramieter ' e e UNITS TEST CONDITIONS
) N MIN MAX MIN MAX
Iggsr | Gate Bevel:ge {_eakage Current ~ N o ' 10
IGssF Gate Farward Current 1. -0 L =10 pA \\;g: ::;gmgﬁ:gﬁ’;
T Ta=4125°C | - -5 [ 25 ‘ )
BVpss Orain-Source Breakdowr Valtage -a0 ~30 lp = -10pA, Vgg = O
BVsps |  Source Drain Breakdewn Vﬁl:age -4n -30 15 FRI0uA, Vop 20 Vpe 0
Vasont Threshold Voltage -2.0 -5.0 -2.0 -50 v Vos ™ Vs lo T -10uA
Vg Threshold Voltage , 72‘0 ' -5.0 -20 | -50 Vgg © =18V, I - =10 A
Veas Gate Source Voltage -3.0 ] -6.3 =30 | 8% . 1 Vpg =.-15V, [p = -0.5mA
Ipss Zerp Gate -\;‘ullagn Drain Current | 00 ) 400 Vg = =15V, Vgg - 0 .
[ Source Dfain Current a0 1 | 800 pA Voo - 15Y, Vg~ Vop=0
Osiont DralvSource on Resistinge | 280 . 300 ahims Vg = -20V, b -~ 100 A
loignl | On Drain Current -5.0 -300 | -30 300 WA | Vg~ T8V, Vgg- -0V
Qs Forward Transcnnductanne‘ 2000 4000 1000 | 4000 s i Vog s 15V, 1 10 mA. 1+ 1 KHy
fos Qutput Admittance o . 250 250 ’
Ci Input Capaeitanee - Cutput Shorted 1 25 25
Crs Reverse Transfer Capaciance 07 - 07’ pF Vpsg © -15\",‘-ID : =10 mA, =1 MHz
.C'w QutputCapacitance Input Sherted 1 3:0 30 ’
SWITCHING CHARACTERISTICS 1@ 25°C and Vgg = 0} _ )
toir Turn-On Delay Time . 12 17 Vpp = -15Y
t Risa Time 24 ) ns L
o | TurmGFf Time ' ] 50 - 80 Bg = AL = 1.4 ki1,
SWITCHING TIME CIRCUIT SWITCHING WAVEFORM
veo 10%
Rq
Ra — MOuT

500

1-57



BINTERSIL 3N165, 3N166

Dual P-Channel
Enhancement Mode
MOS FET

FEATURES

) . ) . PIN DEVICE
* Very High impedance CONFIGURATION SCHEMATIC
* High Gate Breakdown : : TO-99 ‘
» Low Capacitance - ) ,_T T_,
JO——J _r| e.

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

3N1ES . ..., R R EEEEEEEPRPY 40V 2506 TOPOGRAPHY

BNTBE « it e 30v o o200
Transient Gate-Saurce Vaitage (Note 3) .......... +125 T e TT e BOTE
Gate-Gate VOHAGE « ...+ cooweee e e eeemeananennins =80V B T ]
Drain Current {(Note 2} ....o.vevoe U 50 mA : -_::: ’ ooz 1
Storage Temperature ....... ... uess -65°C to +200°C sy 0190
Operating Temperature .............. 55°C to +150°C S fﬁ-g sor B
Lead Temperature (Soldermg. 10 sec, ) ........ +300°C ' N : il
Power Dissipation : - o Boay

Oneside ..vvviiiiiiiniiiiiiiiiicanaans, 300 mW *

Both Sides .........o00.. e enaas 5258 mw ORDERING INFORMATION

Total Derating above 26°C ., ..., ...... 4.2 mwW/ec TO-99 [ WAFER DICE

‘ « |_3N165 3N165/W |- 3N165/D
' 3N166 3N166/W 3N16B/D | -

*When ordering walerldice refer to Appendix B-23.

ELECTRICAL CHARACTERISTICS (@ 25°C and Vs = 0 unless hotes)

PARAMETER "MIN | MAX [ UNITS TEST CONDITIONS
llgssr | Gate Reverse Leakage Current 10 Vgg = 40V
lgssk | Gate Forward Leakage Current ~10 . Vas = —40V
|Ta=+125°C —25 PA
Ipss Drain to Source Leakage Current . —200 Vpg = —20V
Ilsps Source to Drain Leakage Current ‘ - 400 Vsp = —=20,Vpe = 0
Ip{on), | ©On Drain Current . -5 - 30 mA Vpg = — 15V, Vgg = - 10V
Vasith) | Gate Source Threshold Voltage -2 -5 V | Vps = —15V,Ip = - 10zA
Vst | Gate Source Threshold Voltage ~2 =5 Vps = Vas, Ip = —10pA
rpsion; | Drain Source ON Resistance ) 300 ohms | Vgg = —20V,Ip = —100xA
e Output Aaihanse g #hes | Vos = <18V, lp = —10mA € = iz
Cigs- | Input Capacitance ’ . 3.0 -
Crge Reverse Transfer Capacitance 0.7 pF Vpg = =18V, lp = —10mA, f = 1MHz
Coss Qutput Capacitance ] | 3.0 . )
Re(Yts) | Common Source Forward Transconductance | 1200 L gmhos | Vpg = —15V, Ip = —10mA, f = 100MHz|
MATCHING CHARACTERISTICS 3N166
PARAMETER MIN | MAX | UNITS TEST CONDITIONS |
Yia1/Yiso [Forward Transconductance Ratio 0.90 1.0 Vpg = —15V, Ip = —1500p4, f = 1KHZ
Vasi-z |Gate-Source Threshold Veltage . 100 my Vpg = =158V, lp = —500:A
Differential .
AVgsi_2|Gate Source Threshold Voltage 100
AT Differential Change with Temperature. WV/°C | Vps = —18Y, Ip = —5004A
100 . Ta=-55°Cto+25°C
Note 1: See handling precautuons on 3N170 data sheet. Note 3: Davices must nat be tested at £125Y more than once, nar for
Mote 2: Per transistor. . longer than 300 ms.
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3N170, 3N171

N- Channel Enhancement

Mode MOS FET

FEATURES

# Low Switching Voltages

¢ Fast Swilching Times

¢ Low Drain-Source Resistance

» Low Reverse Transfer Capacitance

'ABSOLUTE MAXIMUM RATINGS
1Ta = 25°C unless otherwise noted)

Drain-Gate VORAGE .. ...rcennnn ... +35V
Drain-Source Voltage ............... 25V
Gate-Source Voltage ............ . +35V
Drain Current oo o.iiivneeiiaanns 30 mA
Storage Temperature
_ Range ............. -85°C to +200°C |
Operating Temperature

Range ............. -55°C to +150°C

lL.ead Temperature
{Soldeting, 10 sec.] ... ...t +300°C
Power Dissipation .............. 300.mW
Derate above 25°C s LT MWRG

PIN
CONFIGURATION

TO-72

cB
G 5

CHIP

TOPOGRAPHY

0025 0029 -

1003
0220

HANDLING PRECAUTIONS

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

1. To avoid the bwld .up of siatlc charge, the leads of
the devices should ramain shorted together with a
metal #ing except when being tested or used:

‘2, Avoid unnecessary handiing. Pick up devices by
the case instead of the leads,

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

ORDERING INFORMATION*

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

0635 ¥ do%a

0140
n1ad

0260 N
L7

1 3N171 ANT70/W | - 3N170/D

0025 ., 0028
S 5035 * ‘o030

.0040 0039

Nmn: Subatrate
. isbody.

Al ]

fa20 , 0028
0040 © .0038

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

ELECTRICAL CHARACTERISTICS (2

5°C unless otherwise noted) Substrate connectored {o source.

~ PARAMETER MIN MAX UNITS TEST CONDITIONS

BVpss | Drain‘Source Breakdown Voitage | 25 v o= 10uA, Vgg=0
1Gss - Gate Leakage Currt-_'lu.'lTA T175°E 1150 oA VGg=-36V,Vpg=0.
Ipss - Zero-Gate-Voitage Drain Current 10 nA Vps=10V, Vgs =0

' [Ta =125°C] 10 iy .
VGS(th) Gate-Source Thresholdi,_3N170 | 1.0 20 V. [VDS=10V.Ip=10uA

Voltage 171 | 15 3.0 o
1D{on) “ON" -Drain-Current 10 mA  [VGs=10V,Vps=10V
VDSion) Drain-Seurce “ON"™ Voltage 20 Ip = T0mA, Vgs =10V
rds{on) Drain-Source ON Resistance 200 Q Vgs =10V, |p=0,f=1.0kHz
~ |Vps=10V.,ip=20mA,

I‘r.’f.s i o Fofward Transfer Admittance 1000 ;.zrr‘mc?s t=10kHz . )

" Cres ] Reverée Transfer Capacitance 1.3 ~|Vps=0,vGgs =9, f=1.0MHz
Cigs Input Capacitance 5.0 pF Vps =10V, Vgs =0, = 1.0 MHz
Cd(sub) -Drain-Substrate Capamtance 5.0 Vp(gug) =10V, f=1.0 MHz

_tdfon) .|, Turn-On Defay Time 3.0 ViD= 10V, Ipjon = 10 mA,
tr Rise Time 10 *ng L _

’ i " V&s(on) = 10V, VGS(off) =
td{off) Turn-Off Delay Time 30 R = B0 O -

t : Fall Time 15
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FEATURES
» High Input Impedance
* Diode Protected Gate

ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C unless &therwise noted) -
Drain-Source or Drain-Gate Veltage )
3N172 e
. BN173 L.
Drain Current
' Gate Forward- Gurrent
Gate Reverse Current .. ...

. Storage Temperature vy fB5°C 10 4200°C
Operating. Temperature. ... . =B5°C to +150°C
iead Temperature {Soldering, 10 sec} +300°C

Power Dissipation ....................
Derate above 25°C

30 mw/eC

L 375 mW

i3“172;3n175
- Diode Protected

P cha,““el Enhancement

Mode MOS FET

PIN ° - DEVICE
CONFIGURATICN SCHEMATIC
TO-72
«-I =02,
b A
3
R S )
‘ CHiP
TOPOGRAPHY 15032
o = '
T .
oa
g un s ST o g
ORDERING INFORMATION*
TO-72 WAFER DICE
3N172 SNI1721W IN172(D
3N173 SN173/W AN173ID

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

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

an172 3173 | s '
PARAMETER UNITS TEST CONDITIONS
- MIN MAX MIN MAX .
lassr Gate Reverse Current -200 -500 pA. Vag =20V
' Ta= +125°C 08 20 | wa
BVgss Giate Braakdown Voltage. —-40 138 -30 =125 Ip = ~10uA
BVpss Drain-Source Breakdown Voltage -40 "1 =30 lg = ~10 A
‘BVens Source-Drain Breakdown Yoltage 40 -30 v | lg=-104A, V=0
Vesi Threghold Voltage =20 -5.0 -2,0 ~5,0 Vpg = Vas. Ip = -10 A
‘ 20| =50 -2.0 50 | Ve = ~15V, Ig = =10 wA
Vas Gate Source Violtage -3.0 8.5 72.5 -85 Vpg = =16V, I = ~500 .u/-\
Ioss Zero Gatg Voltage Drain Current 0.4 10 né Vps = =18V, Vgg =0 '
lens Zero Gate Voltage Source Current ~{.4 -10 Vgp = =15V, VDB. =0, Vgp =0
*o8ion] _ Drain Source.On Resistance ) 250 350 ohims Vag = =20V, Ig = ~100 pA
Iptont On Drain Current . -5.0 -30 -5.0 -30 mA Vps = =15V, Vgg = =10V
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FEATURES

3N188-3N191
Dual P- Channel

Enhancement Mode MOSFET

¢ Very High Input Impedance PIN CHIP |
» High Gate Breakdown 3N180-3N191 CONFIGURATION TOPOGRAPHY
® Zener Proiected gate 3N188-3N189 TO-98 2506
* Low Capacltance
ooz erily NOTE
ABSOLUTE MAXIMUM RATINGS goap [ a0 SUBSTRATE
{Ta = 25°C unless utherwise noted) ™l e Bem 1Yo SRODY
Drain-Source or Drain-Gaie Voltage (Note 1) .;, ] e ¥
SN1B8, 3N18S. ...t P 40V - sn2 —'-
GATE 2 ) 0
ANT90, BN1ST ... 30V e f_,/E__-f A
Transient Gate-Source Voltage (Notes 1and 2) .. 128V | Laooy
Gate-Gate Valtagae ..........0...0.0.00 e +80V - IND0,3N19T DALY
Drain Current (Note 1) ..... P S 50 mA NOTE: Body is connected 1o case.
Storage Temperature ..... e -65°C to +200°C
Cperating Temperature .............. -55°C to +150°C "
Lead Temperature (Soldering, 10-sec.) ........ +300°C ORDERING INFORMATION
Power Dissipation TO-989 WAEER DICE
One Side ........... )
. 3N188 — —_
Both Sides ............... aN189 — p—
Total Derating above 25°C ............ -
3N180 3N190/W 3N150/D
SN191 3N191/W 3N191D |
*When ordering wafer/dice refer to Appendix B- 23 e
ELECTRICAL CHAHACTERISTICS (26°Cand Vps = 0 unless otherwise nated)
3N188 3N180
. 3N189 3191
L PARAMETER . MIN MAX MiIN MaX UNITS TEST CONDITIONS _
lGssR | Gate Reverse Currént - 10 R VGg = 40V
” ~200 -10 A .
lagsF | Gate Forward-Current - l AT TG “35E _;5 P Vs = -40V
BVpsg | Drain-Sdurce Breakdown Voltage -40 -40 1o = ~10uA
BVgpg | Source-Drain Breakdown Voltage -40 | - -40 g =-10uh Vgp=0
VG$teh) | Threshold Voltage -2.0 -5.0 -2.0 -B.C ' Vpg = =15V, In =-10 pA
-2 | -50 -20[ -&D Vpg = VGS. Ip =-10 uA
Vgg - | Gate Sodrce Valtage ~30 -6.5 -30 -6.5 Vpg = ~15V ip = -500 A
Ipss Zero Gate Voltage Drain Current -200 - 200 Vpg = -15V
1sDs Saurce Drain Current -400 ~400 pA Ven = -15V, Vpg = 0
Miginnl | Drain-Seurce o Aesktance 300 300 ohms Vpg = -20V, Ip = =100 pA
IDton) [ On Drain Carrent’ ~50 -30.0 -5.0 -30.0 mMA Vpg = -18V, Vgg = -10V
Ofs Forward Transconductancz{Note 3 1500 ARQO 1500 4000
Yos Cutput Admittanes 300 380 Kmhos = 1kHz
Ciss . .| Inpur Capacitance QutputShorted ) .45 4.5 Vps=-15V, Ipr-5mA
Cres | Revarse Transfer Capacitance 1.5 10 | pF e 1Mz
Cosg Cutput Capacitance Input.Shoried 3.0 30

SWITCHING CHARACTERISTICS (@ 25°GC and Vgg = 0unless noted)

MIN_ | -maX [ UNITS TEST CONDITIGNS
|  ten) |Turn On Delay Time 15 1~ Vpp=-15V,ip =-5mA
T, Rise Tima ER Rg = Ay =74k
toft Turn Off Time | B0
MATCHING CHARACTERISTICS (@ 25°C and Vis = 0 unless noted) 3N188 and 3N190
MIN | MAX | UNITS . i
st{"yfsz Forward Transcondustance Ratle 0.85 1.0 Vpg =~15V, Iy =-500 2A, fo 1 kHz &
VGS1-2 {5&Te Source Threshold Voltage-Differantial 100 ™y VI‘JS" SI5V, ‘D =~500 uA
av, Gate Source THISsABID VoTtage DT erentar. Chan CH Y == E .
551:2 ge g 100 Vg =-18V, i 500 pA,
At with Temperature{iote 4 wre D8 T= —55’% to +25°C
LVGS1-2 | Gata Source Threshold Veltage Differential Change 100 Vs = -16V, Ip = -500uA
AT wnh TernperatureMote 4) A T = 4250 1o +125°C
NOTES: . .
1. Per transistor 3, Pulse test duretion = 300 zsec: duty cycle < 3%,
2. Approximately doubles for every 10°C incraase in Ta. 1-61 4. Measured at end points, T4 and Tg.
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FEATURES

* Ig = 0.1 pA (typical)
« BVR> 30V

® Cygs = 0.75 pF (typical)

GENERAL DESCRIPTION

The 1D100 and 1D101 are monolithic dual diodes iritended
for use in applications requiring extremely low leakage
currents. Applications include interstage coupling with
reverse isolation, signal clipping and clamping and protec-
tion of ultra low leakage FET differential dual and opera-
tional amplifiers. '

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

Diode Reverse Voltage ............... e 30V
Diode to Diode Voltage ............c.cuee. T 50V
Forward Current . ......ov i iiiiiinaierianes 20 mA
Reverse Current ............. et e 100 A
Storage Temperature Range ..... s -65°C to +200°C
Operating Temperature Range ........ -55°C to +150° C
Lead.Temperature {Soldering, 10 se¢.) ........ --300°C
Power Dissipation ..............ovhveiatn +ae 300 MW
Derate above 25°C ..... e 1.7 mwseC
.

PIN
CONFIGURATIONS

» Aalf Ky
"

TO-71
TO-78

a K

*These leads must not be tied together nor
cannected 10 the circuit in any way.

-1

CHIP
TOPOGRAPHY
. 420 | 4000
n75
L] —] CATHODE M
o T CATWODE #2. 0030 , 0030
a18 =, | TYP.2FLACES ooac” 0040 .
08 ‘ ‘ [~ ANQDE #2
| TYP, ZPLAGES 030 1 e ren
J o0an
ANODE #1

ORDERING INFORMATION*

TO78

- TOT

WAFER CHIP

D101

D100

ID10O/W | 1D100/D

) *wWhen ordefing water.'diée“rémr tﬁ Appendix B-23.
ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)

D100, 1D101 : ) !
.PAHAMETER YT TYP. MAX, UNITS | TEST COMDITIONS
VE . Forward Voltage Drop 0.8 1.1 v lg =10mA
BVR Reverse Breakdown Voltage 30 \ g =TuA
In Reverse Leakage Current 0.1 pA VR : 1v
' _ 2.0 19 o
[Ta =125°C 10 nA V=10V
“R, - IR2| Differential Leakage Current 3 pA '
| Cres | Total Reverse Capacitance 075 | 1 oF | VR=10V,f=1MHz
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ID100, ID101

TYPICAL CHARACTER!STICS OF iD100/1D101

REVERSE CURRENT vs. VOLTAGE ) . CAPACITANCE vs. VOLTAGE
12 : 10 =
1 0.9 h—
10 08 \
-&- g “5_ ‘\_I____._-_-
0.7 -
E s ——
£ - 0.5
& : 05
5 // 0.4
4
- 03
3 . //
] 0.2
‘2 //
0.1
1 ’/ F 8
0 0.
o [ 10 15 20 25 30 ) 5 10 15 20 25 30
VR(V) Vg (v]

FORWARD CURRENT vs. VOLTAGE

100 mA

10 mA ,,/' ’
/ T T
2 1TmA : L/ :
3 :
‘ /
100 xA ! L/
/i
10 pA = /
Fi
1uA ’./ i
Fi i
L L i I
o 05 1.0 1.4
L v
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FEATURES

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

* Ip(oft) < 100 pA

GENERAL DESCRIPTION

This P-channel JFET has been designed to directly interface
with T2L logic, thus elifninating the need for costly drivers,
in analog gate circuitry. Bipolar inputs of +16'V can be
switched. The FET is OFF for hi level inputs (+5-V or
+15 V) and ON for low fevel inputs (< 0.5 V for 1T100;<
1.5 V for IT101,

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

Gate-Source Voltage ... .c.ovvviieiiiiiiiiiins 35V
Gate-Drain VOEGE ... iivrriereranneencrainnss 35V
Gate Current ... oot i S0mA
Storage Temperature Range .......... -85°C to +200°C
Operating Temperature Range ........ -55°C to +150°C
Lead Temperature [Soldering, 10 sec.} ........ +300°C
Power Dissipation .......coivvvriiiiiiiiiaans 300 mw

................ 1.7 mW/° G

Derate above 25°C

IT100, IT101
‘P-Channel JFET

FUL
I

PIN
CONFIGURATION

TO-18

aec

CHIP
TOPOGRAPHY
5514

D186
Q180

0037

GSOUHCEI

S

L AADIUS
DRAAIN

|
- ]

0018
OB

L0086
"6bst
L X

ala
B

ORDERING INFORMATION* -

oo "]
KOTE SUBSTHATE IS GATE.

TO-18 WAFER DICE
1T100 IT100/W 1T100/D
1T101 IT101/W IT101/D
*When ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) .
PARAMETER MINIT10n?1AX MIR:T10:\1AX UNIT TEST CONDITIONS
Ipss Drain Current -10 -20 ) mA |  Vgs=0,Vps=-1BV
vp' Pirch Off Voltage . 2 45 4 10 v Ip=1nA,Vps =&V
BVGss Gate-Source Breakdown Voltage 35 35 lg=tuA Vpg=0
lassm Gate Reverse Current Y 200 200 pA VGgg=20V,Vpg=0
9% Transconductance 8 8
Gas Qutput Conductance 1 1 mrmho V@s=0,Vps =15V
.|D{Off) Drain (OFF}) Leakage -100 -100 pA Vpgs=-10V, Vgs=1oV
'TpS{on) | Drain-Source “ON Resistance 75 60 Q ves =0, Vpg=0.1V
Ciss Input Capacitance 35 35 VoG =20V, Vag =0
Crss Reverse Transfer Capacitance 12 12 Rk VpGg=-10V,15=0
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FEATURES

¢ High hpp at Low Current
Low Output Capacitance
Good Matching

Tight Vgg Tracking

ABSOLUTE MAXIMUM RATINGS

[Ta = 25°C-unless otherwise noted)
Collector-Base Voltage [Note.1) ...............
Collector-Emitter Voltage (Note 1% .......
Emitter Base Voltage {Notes 1 and 2)

IT1 20-IT1 22
Monollthlc Dual
NPN Transistor

PIN
CONFIGURATION
TO-M
TO-78

1-65

Collector Current (Note 1) ...........
Collector-Callector Voitage ........... CHIP
Storage Temperature Range ... TOPOGRAPHY
Operating Termperature Rangs . ;. . -65°C to +150°C 4008
Lead Temperature {Soldering, 10 sec) ceiaaens. FT300°C
TOT1 . TO-78 . o oo
ONE '~ BOTH .ONE BOTH T coLLECTOR 21 m"““‘m’“ﬁ?s ‘o035
Power SIDE SIDES SIDE SIDES 0230 g‘;w 2PLAGES
_ Dissipation ... 400-mW  750mW 300 mW 500 mw ‘“T“ e
Derate ADGVE . . i 'l;:lsg 22 TYF. 2 PLACES
" " _ J " oy DIAMETER
25°C ........ 1.7 mW/°C 28 mW/°C 2.3 mW/°C 4.3 mwW/C BASE ] Y
. . EMITTER :-'2 nodn
' EMITTER. 91 TYP.2 PLACES (Go35 CIAMETER
ORDERING INFORMATION*
i — -
TO-78 TO-M1 __WAFER | DICE
17120 IT120-TO71 IT120/W | IT120/D
IT121 9 712771 | iT121/W . 1T121/D
IT122 IT122-TO71 1T122/W 17122/D
ELECTRICAL CHARACTERISTICS
. . . 'When orderln wafen’dlce refer to A endlx B.23.
(25° C uriless otherwise noted) : - _ ¢ pe
IT120A |T120 IT121 IT‘IZZ )
PARAMETER CiIN | MAX [ W | MAX i ] maX TR [ ax] UNIT | TEST CONDITIONS
200 200 | b odol ] B0 : Ie.= 10 A, VEE =50V |
hFg DG Current Gain 225 225 190, 100 Ic=1.0mA, Vog=5.0V
Ta = -85° 0 ,
__ _ A = -BE°C 75 75 ) 30 lo= 103A, Vog =50¥ -
VBEION] Emitter-Base On Voltage | 0.7 0.7 0.7 0.7 : .
VCEISAT] Collector Saturation Voltage 0.5 0.5 0.5 0.5 v Ig=0.5mA, Ig = 0.05 mA
lcao Coliectar Cutqﬁ Current — 1.0 1.0 1.0 1.0 . nA,  1E=0,Vop =45 V '
B Ta, = H160°¢ 10 . 10 10 4 10| pA L
IEBQ Emitter Cutoff Current 1.0 1D 1.0 L 1e |oaA Tlp=0. VER=5.0V .
Cabo QOurput Capacitamce . 20 2.0 Sl 20 | 28 TTE=0,Vep 56.0V|" 5=
Cia Emitter Tradsition Capacitance 2.5 25 I 25 | 25 pF . g =0, VER.=-0.5V | T MHz {
Cc1.cp Gollector 10 Collegtor Capagitance ) 40 40 | pen | 40 [ee=d
I0y.Cz |Collecter to Collector Leakage Current 1 10 . 0 | ] 1o 10 nA [ Vpp =260V
VoEQ{BUSET) Colléctor to Emittér Sustaining Voltage | 45 45 | L 45 [ 45 ] Y ]lc=10mA,Ig=0
Current Gain - 10 7 tF S o =10 wA, VeEFEY
G Bandwidth Product 220 220 180 [ 1300 1MH2 F e =1 ma, veg =5V
JVBET-VBEQJ IBase Emitter Voltage Differential N 2 3 b B[ my ke e T
llgq=Igsl [Base Current Differential 28 B 258 2E A ].le=T10 “A’ VCE.-E‘EfO_V
A{MBE, - VBE 4] |Baie-Emitter Volrage Differential on | Ta=-B5"Cto+125°C
1 T iChange with Temparature’ 3. 5 10 o |mre lg=104A, VCE =50V
NOTES: 1. Per transistor.

2. The reverse base~to-gmirter voltage must never excazad 7.0 volts and the reverse base—to—emmer current must never exceed 10 nA.
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FEATURES
» Very High Gain

. - IT124
Monolithic Dual

Super-Beta NPN Transistor

* Low Outpui Capacitance

_* Tight Vpe Matching
* High GBW

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

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

Collector-Current (Note 1)

Collector-Collector Voltage

Storage Temperature Range
Operating Temperature Range
‘Lead Temperature {Soldering, 10 sec)

Power Dissipation
Derate above 25°C

................... 2y
................. 2V
.............. Kk
..................... 10 mA
...................... 100V
.......... -65°C to +200°C
........ -58°C to +150°C
......... +300°C.
TO-78
ONE BOTH

- SIDE SIDES

......... 300 mW 500 mw
........ 1.7 mW/°C 43 mW/ G

PIN CHIP
CONFIGURATION TOPOGRAPHY
T0-78 ' 4003Y
D?SO
~g- g
T GCOLLEGTQR =1—} mr?.ro—nls:lﬂ&ﬂm
=, %1 5
o T g
) 4035 % 10635
BASE =2 TYR 2PLACES

D49 DIAMETER
BASE =1 0030

. \m EMITTER #2 004D
EMITTER =1 ) TYP 2 PLACES 0030

DIAMFTER
C2
€
&g,

ORDERING INFORMAT!ON*

TO-78
IT124

WAFER
IT124/W

DICE
IT124/D

*When ordsnng wateridice refer to Appendix B-23.

ELECTRICAL CHARACTERISTICS @ 25°C {unless otherwise noted)

SYMBOL PARAMETER MIN MAX | UNITS CONDITIONS
1500 Ig = 1uA, Vge = 1V
hrE DC Current Gain 1500
[ Ta=-55°C| 800 Ic = 10uA, Vce = 1V
VBelON) + - | Emitter-Base "ON" Voitage 0.7 v
VGE(SAT) Caollector Saturation Voltage 0.5 lg =1mA, Is = 0.1mA
| Iceo Collector Cutoff Curtent 100 pA _ _
' [Ta=+150°G 100 na ] E=OVes=1Y
lEBOQ Emitter Cutoff Current 100 pA Ic =0, Veg =5V
Cobo Qutput Capacitance 0.8 e =0,Vce =1V f=1 MHz
| Cie. Emitter Transition .Capacitance 1.0 pF Ic =0, Vgg = 0.5V
Ceicz Collector to Collector Capacitance 0.8 Voo =0
 lcicg Collector to Collector Leakage Current] 250 pA Voo = £50V
) . 10 Ig = 10uA, Vg =1V
GBW Current Gain Bandwidth Product o5 MHz I = 1002A, Vor = TV
NF Narrow Band Neise Figure 3 fal=3 lc'= 10pA, VcE = 3V,
' =1 KHz, Rg = 10 Kohms,
BW = 200 Hz
| BVceo Collector-Base Breakdown Voltage 2 g =10pA, lE=0
BVEBO (Note 2) -Emitter-Base Breakdown Voltage 7 v Ig=10uA, Ic =0
VeealSUST Collector-Emitter Sustaining Voitage 2 =1mA, Iz =0
MATCHING CHARACTERISTICS @ 25°C (unless otherwise noted)
SYMBOL " PARAMETER TYP | MAX [ uniTS CONDITIONS
iVee1-VeE2! "Base Emitter Voltage Differential 2 5 my Ic = 10uA, Vez =1V
AlVBE1-VBE2) /AT Base Emitter Voltage Differential 5 .15 wVPC | Ic = 10uA, Vog = 1V
Change with Temperature T =-55°C to +125°C
{le1-Ip2| Base Current Differential B nA Te =10pA, Vee =1V
NOTES: : R . ’

1. Per transistor.

2. The reverse base—to—emmer voltage must never exceed 7.0 vons and the reverse base-lo-emitter current must never exceed 10,{.&!\
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FEATUFIES :

* High Gain at Low Currenl

* Low Qutput Capacltance

Tight Ig Match

Tight Vgg Tracking

Dielectric Isolated Matched Pairs for Differential
Amplifiers .

ABSOLUTE MAXIMUM RATINGS

(Ta = 25°C unless otherwise specified)

Collector-Bass Voltage (Note 1)

IT126, IT127

IT128 ........

8 -
Collector-Emitter Voltage {Note 1)

IT126, IT127 oo v e 6OV

IT128 e e e 55V

L - 45V
Emitter-Base Voltage (Notes 1and 2} .........v... 70V

~ Collectar Current {Note 1) ..........ovvuun... 100 mA’

Coilectar-Collector Voltage .............c.cccvie 7oV

Storage Temperature Range
Operating Temperature Range

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

Power Dissipation . One Slde 'Both Sides Oneé Sidé  Both Sides
Total Disslpation at 25°C

Cast Temperature 0.3 Watt 0.5 Watt 0.4 Watt. 0.75 Watt

Derating Factor 17mW/AC 28 mW/»SC 2.5 mWAC 4.3mw/iee

ELECTRICAL CHARACTERISTICS

1T126-1T129
- Monolithic Dual NPN
Transistor

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-71 TO-78 © 400
_:2a10 EMITTER
0350 ‘ oz 00z
— _— 0029 " .0033-
c21g TYP. 2 PLACES | |
ezsn [~ BASE l
q‘ . 0830 0dde-
‘EMITTEH:// N . ooaa o040
BASE. COLLECTOA: TYP.2 PLACES
E, i G 2035 2034 . )
E B & (0045 " 0oed

TYP. 2 PLACES

ORDERING INFORMATION*

TO73 TO-T WAFER | DICE
IT126 | IT126-TO71 | ITI26/W [1T126/D
IT127 | IT127.TO71 | IT127/W [ IT127/D
17128 | IT128-TO71 | IT128/W |IT128/D
, IT129 | IT129-7071 | IT128/W- | 1T128/D

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

25°C unless otherwise noted)

/

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

IT126 11127 17128 IT129 i
PARAMETER U MIN MAX | MIN | MAX | MIN | MAX | MIN . MAX unis CONDITIONS
160 | 180 100 70 Ig = 104A, VgE =5V
1{ 200 800 200 800 150 800 100 Ig=1.0mA, VCE =5V
heg BC Current Gain 1230 230 170 118 lg=10mA, Vg =BV
100 100 75 50 Ic=S0mA, Vg =5V
Ta =-55°C 75 - = 75 60 40 I =1 mA, Vo = 5V
VaE(an} Emitter-Base On Voltage .8 ] g ] Ig =10 mA, Vo =5V
. . 1.0 10 | 10 10 v o =50 ma, Vgg = 6V
VGE(sat) Coliector Saturation Voltage . 3 3 20 3 g =10mA, Ig=1mA
10 1.0 . .0 1.0 lg=80mA, lg=5mA
Icgo Caollector Cutoff Current BN 0 1 03 0.1* n& Ig =0, Vpg = 46V, 30V*
I Ta = #150°C %] 0.1 0.1 0.1% A
lERO { Emitter Cutoff Current 0.1 [N 03 [iN] nA 16 =0,Vgg =56V
Cobo Qutput Capacitance . 3 3 3 3 PF g &0, Vg = 20V
BVe,c, Callector. to Collector Breakdown | £100 <100 £ 100 o =21 uA
Voltage .
VCEO(sust) * | Collector to Emitter Sustaining 0 60 55 45 ) o= 1mA,lg=0
Voltage | .
BVoao  Collector Base Breakdown Voltage | B0 60 55 | 45 Ig=10ua, Ig=0
BYERD Emitter Base Breakdewn Voltage 7 7 7 7 lg=10uA, lg=0
MATCHING CHARACTERISTICS )
IVBE - VBE2 Base Emitter Voltage Differential 1 1 2 3 ] rn\tf . I = 1 ma, VCE_ =5V
Al ] VBEq = - [Base Emitter Volage Differential | 3 5 10 20 uV°C | 1g=1 mA, VoE = 5V
VBEZ' LAAT| Ghange with Temperature o Tp = =B5°C ta +125°¢
| |B1 IBZ‘ | Base Current Differemia\ 25 5 10 20 nA 'Ic =10uA, Vo = 5v
. 25 5 10 2.0 #A | Ig=1mA, Vgg =5V
' NOTES:
1. Per transistor, .
2. The raverse base-io-smitter volage must never exceed 7.0 volts and 1-87




BINTERSIL

FEATURES.

¢ High hpp at Low Current
_ = Low Output Capacitance

 Tight Ig Maich

s Tight Vgg Tracking

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

-65“ Cto+200°C

Operating Temperature Range ........ -55°C 10 #150°C
Lead Temperature (Soldering, 10 sect ......... +300°C
TO-71 TO-78
ONE BOTH QONE BOTH
Power SIDE SIDES SIDE . SIDES
750'mW  300mw 500 mW

Dissipation..... 400 mw
. 2.3 mMW/PC 4.3 MW/RC 17 mW/PC 43 mW/°C

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

IT1 30 IT1 32

Monollthlc Dual PNP

Tranmstor

. PIN
CONFIGURATIONS
To-71
TO-78
I3
Ep | B2 || S2 .
]
Eq B, |
CHIP
TOPOGRAPHY
b 4503
T COLLECTOR 1 ——mmc?r.n.zcran '5"'-'"'”""3“.2_;'5 %;‘E
#2 TYP, 2PL,
%‘MACES
J0035 © .0035
1 HASE =2 TYP. ZPLACES
sase ﬂ m: DIAMETER
EMITTER ,,‘__ ‘ wll"-;f’fn‘:is ‘ooap BIAMETER
ORDERING INFORMATION*
TO-78 T0-M WAFER DICE -
ITH30A .IT130A-T071. 1T1304/W tT130A/D
IT130__ | 1T130-TC71 IT130/W 1T130/D
IT131__ | AT131.T07 T131/W {1T131/8
17132 1T132-TO71 IT132/w | IT132/D

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

1T130. T130 131 17132
PARAMETER N MAAX MII:I MAX Mll\I.IT VAR | MIN | MAX UNIT TEST CONDITIONS
200 f © {200 T 80 80 1o=10pA, Vg =60V
hFE | DG Current Gain 295 225 100 | 100 ig=19ma; Ve =50V
[7a=-85°¢|. 75 k2 30 30 . ie - 10 A, VEE =50 V
VR EION] |Ernitter-Base On Voltage 0.7 0.7 oz | 9.7 Ic=10uh, Veg =5.0V
VEEISAT) Collecter Saturation Voltage 0§ | 0.5 0.5 0.5 v Ic=0.5mA, Ig=0.08 mA
. -1.0 ~1.0 -1.0 -1.0 nAa
Heeo Collector Cutoff Current [Ta=r50C T0 —ty 0 T10 | A lg=0, Veg =45V
1B Emitter Cutoff Current -1.0 1 =10 ~1.0 | -10 [ nA |1g=0VEg= 6OV
Cob Qutput Capacitance 2.0 2.0 2.0 20 [ lg=0,Vep=50V
Cie Erriittar Transition Capacitarics 25 2.5 25 - 25 | oF |lc-0.Vea=05v
I “|Gatiscior 1o Collector Capacitance 4.0 4.0 4.0 4.0 Veg=0
(Tei-Co Collector to Collector Leakage Current 10 18- 10 | 10+ nA | Vos =60V
| Veep(SUST) Collestor 1o Emitter Sustaining Voltage |--45. 45 ] -45 v | lg=19mA ig=0
Current Gain 5 5 4 4 dlg=10pAW 5V
Gaw Bandwidth Product - © [0 110 0| 0 Mz fé ST vct;:: BV
I¥BE=VRES| Base Emitter Voltage Ditferential ‘ 1 2 3 5 | mv [lg=10ua Veg=BQV
tHB4-lBsl “| Base Current Differential 25 5 28 25 nd | = 10uA Vo =50V,
B | f R T _ ) . 3
R e A 2 B Y T ) B B PR S U

) NOTES:
1. Pér transistor.

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

FEATURES .

¢ High Gain at Low Current

¢ Low Qutput Capacitance

¢ Tight g Match

* Tight Vgg Tracking

» Dielectrically Isolated Maiched Pairs for Differential
Amplifiers

.ABSOLUTE MAXIMUM RATINGS
(Ta = 25°C ufiless otherwise noted)
Collsctor-Base Vo'tage (Note 1]

ITH36, ITI8T o vve e v e vt ven e e e i e e 60V
[ 1< 7 55V
L < I 45V
Collector-Emitter Voltage (Note 1)
186, 1T137 i e eea s B0V
L1130 12 S5V
3 I = A T 45
.Emities-Base Voltage {Notes:1 and 2} ............... 7V
Collector Curient (Note 1) - 100 mA
Collector-Collector Voltage .........coeveiiinnts 70V
Storage Temperature Range ......... -85°C to +200°C
Operating Termperature Range .. ..... -55°C to +150°C
Lead Temperature (Soldering, 10-sec.d ........ +300° ¢
TO?8
ONE BOTH
SIDE SIDES
Power Dissipation .. ...ivviivaaans 0.4 Watt - -G.75 Watt
Derate above 25°C ...c...... 2.3 mW/eC 4.3 mW/res
TO71
ONE BOTH
. SIDE SIDES
Power Dissipation - ............... 0.3 Watt 0.5 Watt

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

.

© 1-69

IT136-IT139
Monollthlc Dual PNP
Translstor

PIN
CONFIGURATION

TO-71
TO-78

Cy
E '

45071

CHIP
TOPOGRAPHY

[]J'Lﬂ
T A

1 PRaE——
D210
0250 | Xy

LYy

EMITTEH://
. BASE

BDZB 0028
0035 % 0038 .
TYP. 2PLAGES

| ™~~—BASE 0030 0030
0040 * 000
TYP, 2 PLAGES

/—ewwen

COLLECTOR
0035 .0034
‘0645 *T0dad
© TYP 2 PLACES

CRDERING INFORMATION*

TO-78| TO-T1 | WAFER |- DICE
iT138 | 1T136-TO71 | 1T136/W | IT126/D
IT187 | (T137-TO71 | IT137/W | 1T137/D
1T138 | IT138-TO71 | (T138/W | IT138/D
IT139 | IT139-TO71 | IT138/W | 1T139/D

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



(T136 = IT139

INTERSIL

ELECleCAL CHARACTER'IS;I'ICS t@ 26°C unless otherwise noted)

IT136 IT137 17138 17139 )
FARAMETER MIN [ MAX | MIN | MAX | MIN | MAX | MIN | MAX UNITS CONDITIONS
160 150 100 70 I = 10p.A,'VCE =5y
150 [.800 j150 | sco [100 | s00 | 70 | =00 Ig=10'mA, Vo =5V
hFE DC Current Gain 125 125 80 50 g =10mA, Ve =5V .
' & &0 40 P13 I = 50 mA, Vo = 8V
Ta=B8c| 78 75 80 40 L 1g=1mA, Vg =6V
VEBE{an) Emitter - Base On Viltage 9 9 9 5 Ic=10 mA, Vg =8Y
' : 1.0 i0 10 1.0 v Ig = 50 mA, Voe=5V
VCE(sat) Collector Saturation Valtage -3 3 3 3 Ig=1mA, Ig=.1mA
; 8 6 6 8 lg=10mA, lg=1mA
lceo Collectar Cutaff Current 0.1 (R 0.1 Q1% | - nA Ig = 0Vcg = 45V, 30v*
[Ta - 150G X 0.1 0.1 0.1* | uA '
IEBe Emitter Cutetf Current 0.1 0.1 0.1 0.1 nA ‘CI: 0,Vgg =5V
Cobo Output Capacitance 3 3 3 3 ‘pF  [Ig=0Nvcg20v, =1 MHz
o iT136 1T137 IT138 IT139 '
PARAVETERS ¥ MIN | MAX | MIN MAX MIN | MAX | MIN | MAX s CONDITIONS
Bve,c, ] c‘:;lecmr to Collect6r Breakdown |, 100 « 100 £100 +10D c : i1 i
) altage
VCEO(sust) C::I;::; ta Emitter Sustaining 50 60 55 5 v lc=1mA,ig=0
BVepo Collector Base Breakdown Voltage [534] 60 55 45 \c =10 pA, IE =0
BVERD Emitter Base Breakdown Valtage 7 7 7 7 lg=10pA, lg=0
. . 1T136 17137 1T138 17139
PARAMETERS - - UNITS CONDITIONS |
. MIN [ MAX | MIN | MAX | MIN | MAX | MIN | MAX .
WBE1 - V352[ Base Emitter Voltage Differential 1 2 3 S mV |lg=1ma, Vgg =6V
AltvgE, - VaE, |/AT | Base Emitter Voltage Differential 3 5 10 20 | wviC | 1g=1ma, Vg =5V
Change with Temperature ) Ta= -55°C 19 +125°C
| I8y -1Bg| Base Current Differential 25 5 10 26 na | 1g=10uA, vop =5V
: .25 5 1.0 20 | @A |lg=1mA, Vpog=5v

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

[FEATURES

e Cppn > 120dB

¢ Ig < 5pA @ 50Vpg
- CrSS < 0.5 pF

* gos > .025 umhos

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

Drain-Source and Drain-Gate

Voltages (NOt@ 1) ... iiiii i 60V
Drain Current (Note 1) ..o iarre i 50 mA
Gate-Gate VOIEEE .. oo vvinnriisnrmncaianiaiaanns 60V
Storage Termperature ...........ciiiines -65°C to +200°C
Qperating Temperature ............00uen -55°C to +150°C
Lead Temperature (Soldering, 10 s6C.) ..evuvvn--- +300°C

OMNE SIDE  BOTH SIDES
Power Dissipation ............ 250 mw - © 500 mw
Derate above 25°GC ...... 3.8 MW/ C 7.7 mW/re G

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

IT500-IT505
Monolithic Dual
Cascoded

N Channel JFET

GENEHAL DESCRIPTION

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

while giving high transconduciance and very high common,,
mode rEJectlon ratlo.

G' g %‘

PIN
CONFIGURATION

TO-71
low piallle

CHIP
TOPOGRAPHY'
[Note 2)
6028 DRAIN 1
n22 D03 x.003
— = >
) 33:?31}{ ud 1
cuer, —TMEET |2
' 1003 x 003 %?
' p"'lm—Eai- a0
DRAIN 2 Lu-L!
/003 % 003 Y
SOURGE 2
003 x 002
ORDERING INFORMATION*
__TO.-78 WAFER DICE
17500 ITS00/W 1T500/0
. 17501 1IT501/W IT501/D
1T502 ITS02/W IT502/D
17503, IT303/W iT503/D
_IT504 - ITE04/W IT504/D
IT505 IT505/W- 1T505/D

*When ordering waferidice refer to Appendix B-Eé_.

1-71
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IT500-1T505

EBINTERSIL

ELECTRICAL CHARACTERISTICS {@ 25°C unless otherwise specified}

VoG - DRAINGATE VOLTAGE - VOLTS

DRAIN TO SOURCE VOLTAGE

V@g ~ GATE SOURCE VOLTAGE - VOLTS

1.72

. S\'mbol Characteristics Min Max Unit Test Condltmns
j B I -100 pA _ _
lgssR Gate HE\,{Er;E Current | T 125°C = A VGS —20V, Vpg =0
BVgsg Gate-Source Breakdown Voitage -60 . Ig=-1MA Vpg =0
Vas (off) Gate-Source Cutaff Voitage -0.7 ~4 vV | Vpg=20V,Ip=1nA
Vas Gate Source Voltage 1 =02 | -38
L j ’ | -5 pA | Vpg = 50V, Ig = 200 ptA
lg Gate Operating Currer..'TA —175°C — Py
I'DSS- . Saturation’Drain Current {Nota 1) 0.7 7 mA [ Vg =20V, Vg =0
. Common-Source Forward § B - -
Gfs Transconductance (Note 1) 1000 | 4000 Vps = 20V, Vg5 =90
Common-Source Forward = - \
s Transconductance (Note 1) 700 1600 Vpg = 20V, Ip = 200 uA
Cammen-Source Qutput Hmho - _ f=1kHz
Yos Conductarice ' ! Vog =20V Vgg=0
Commen-Source Qutput = = ;
Qps. Conductance 10.025 Vpg =20V, Ip 2GQ WA
Cat92 Gate to Gate Capacitance a5 pF Vg1 = Vgg = 10V
c Camman-Source Input 7 :
185 Capagitancge f=1MHz
Commen-Source Reverse pF _ -
Cess Transfer-Capacitance {Note 3) G5 Vps = 20V. Vgg =0
. . =100 Hz,
NF Spot Moise Figure 0.5 dB Rg = 10 Mo
- N o . (v =10 Hz
€ Equivalent Input Noise Voltage 0.035 | _HV —
n i > ’ o0 |V Ay ‘ =1 kiz
o T IT500 IT501 ITSR2 ET503 1T504 17505 ~ Test Conditi
Symbol ch.ar“te"s“cs "Min | Max | Min | Max| Min|Max| Min |Max | Min | Max | Min | Max Unit est Conditions
Differential' Gate ' : Vi = 20V,
lgr gz Current 5 5 5 5 10 15 na < 200.a F125°C
Nosst Saturation Drain | . :
? Curregnt Ratlo 095| 1 (095 * |095| 1 |085]1 |09 1 (085 1 VDS = 20V, VGS = oV
|0552 (Note 1) }
Sis1/Grs2 Transconductance | 97| 4 |ng7| 1 [0.95) + |05 1 [oso] 1 [oss| 4 f = 1kHz
Ratio (Note 1)
Diffarential Gate-
VegrVese | Sourcevoltage | | 8 5 10 15 25 50 | mv
Gate-Sourge Dit-
& Vg Vggs | ferential Voltage 5 10 20 40 100 200 Vg = 2V | T, = 25°C
| Changewith : avi°c Ip = 200 e[ Tg = 125°C
Temp. {Note 2) 5 10 20 40 100 200 ' Ty, = —55°C
Ty = 25°C
CMRR" Common Mode. 120 1201 120 120 120 120 dB & Vpp = 10V, |5 = 200 A
Refection Ratlo:
- cMHH = 20 logg Avpp/ &1 Vgey - Vgegl . AV pg = 10/ - 20V
NOTES:. 1. Pulse lest requlred, pulsew:dlh = 300 us, duty cycle éa% ’ 2. Measured at end peoints, TA and TB'-
3. With case guarded Cyyg is typically < 0.5 pk.
- TYPICAL PERFORMANCE CURVES ‘
SATE LEAKAGE -OUTPUT TYPICAL CAPAGITANCE VS.
GATE L, A CHARACTERISTICS GATE-SOURCE VOLTAGE
g5 <25 < 28 10
g E ‘vgguluv g Pl
s Ip = 2004 - + Vpg 20V
£+ Ta=25°C E 20— vegm-t2v—1  Z 20 L8 B T m T
] ] s T |¥es=-tav & o
ba - 818 Trasr-oev g 18 F Y
] w 2
2 . 2 T |Vgg " -08V o \ [
¥ S 1a a8 < g Ry Sa.}
& / & | ves=-tov 8 \ % LS
£ - A b s vos = 1V—  Z o5 1! % ]
g | L & | fVas " 1V b \ {
R B, i - Vg = —16v] : Sa
] o & o @ - - 0 I
T oW oz, 30 4, 50 B 0 2 4 € 8 [ . 0 -05 -10 -15 =20 -Z5 0 -2 -4 5 -2 -0

Vgs - GATE-SUURACE VOLTAGE ~ VOLTS



Using the

IT500 Family to
‘Improve the

Input Bias Current of
BIFET OPAMPS

EINTERSIL

INTRODUCTION

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

The 17500, like the others in its family, is a dual cascoded n-
channel JFET pair, featuring a typical input bias current of
<1pA with inpuis ranging from -15V to +15V,; actual Ig is
guaranteed to be less than S5pA @ Vpa = 50V.

30pA @ Vi=-10V, to 50 pA @ Vin =0V, and finally to B0pA @
Vin = +10V. This can be improved markedly by using one of
the IT500 series to drive the inputs of the LF156.

Figure 1 shows an I1T500 being used to drive the inputs of an
LF156: This greatly reduces the input bias current, and in ne
way affects the already superior slew rate; the offset voltage is
not significantly degraded because of the excellent matchlng

of the IT500.
+15V
I ﬁ
1T500
+INPUT>'—-— -—_<—INPUT
1k 1% 2 1%
. ‘v‘v‘v ‘V‘v‘v
. LF186
40004 "
CONSTANT
A\ CURRENT
SOURCE

~18V

FIGURE 1. INPUT DRIVE CIRCUIT USING IT500

The constant current source can be designed W|th any
transistor paif having a high beta & I¢ = 400pA, See Figure 2.

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

+18Y

to the LF156 CMRR of 85dB; ‘ T Tae)
This configuration is ideal for eiectrometer circuits, with good s :
measurement accuracy down to 10pA of input current (< 10%
error with 10pA’ of input current). A 10MQ glass feedback. |

- resistor connected between the -INPUT and OPAMP OUTPUT IT130 DUAL

does the trick. Other possible applications include sample and
nold amplifiers, instrumentation amplifiers, eic.

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:

'

FIGURE 2. CONSTANT CURRENT SDURGCE
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- ' ~ - IT550
I] |]|L Dual N- Channel JFET

FEATURES ' © PIN CHIP
. Spocihed Matching Charactenshes CONFIGURATION TOPOGRAPHY
. ngh Gain T0-71 6033
* Low “ON” Resistance \\ 5\\
4 a5
ABSOLUTE MAXIMUM RATINGS i i 0
{25°C Unless otherwise noted) . TR i
Gate-Drain or-Gate-Source Voltage ................. 40V o . 34 //'_G
~Gate Current ..o ... .. i e raararea s 50 mA N ’ ;_s_i”
Gate-Gate VORAgGE ........ovieeriiieiniinneiiinnns +B0V ' il 2l
Sterage Temperature Range . ...0aus. . B5°C o +200°0 ., 02 g, BEEL EPAN
Operating Temperature Range .......... -55°Cito +150°C [ TR s‘ e 33 -
Lead Temperaturae {Seldering, 10sec) ..., ..., . +300°C -
T : One Side.  Soth Sides . ORDERING INFORMATION
Power Dissipation ............... 326mwW 650mwW
Derate above 25°C ........... 22mW/C 3.3mW/eC To-7 WAFER RICE
17550 IT550/W IT550/D
ELECTRICAL CHARACTERISTICS *When ordering wafer/dice refer to Appendix B-23.
TEST CONDITIONS {25°C unless otherwise noted)
‘ SYMBOL PARAMETERS TEST CONDITIONS MiN. MAX, UNIT
iasshR Gate-Reverse Current Veg = —20V,Vpg=0| - —100. pA
Ta=150°C T - 200 mA
BVgss Gate-Source Breakdown Voltage lg=—1pA, Vps =0 : -40
Vasioff Gate-Sourte Cutoff Vollage Vpg =18V, ip = 1nA 0.5 -3 v
Vasip - Gate-Source Voltage Vpg = 0V, Ig = 2mA 1.0
Inss | Saturation Drain Gurrent (Note 1) 'Vps =15V, Vgg = 0 5 30 mh -
rDS(on) " Static Drain Sourca ON Resistance Ip = 1TmA, Vgg =0 100 Q.
s Commeon-Source Forward f = TkHz 7500 12,500
-Transconductance (Note 1) i | F=100MHz 7000 pmho -
9os Common-Source Output Conductance f=1kHz 45
Cres Common-Source Reverse Vpg =15V, Ip=2mA | f=1MHz a
Transfer Capacitance ) . oF
Cigs Common-Source lnput CGapacliance . 12 -
NF Spot Noise Figure f = 10Hz, Rg =1M: 1.0 dB
eq Equivalent Short Circuit f ="10HZ 50 v
: Input Noise Voltage - ' vHz
17550 _ :
SYMBOL PARAMETERS ’ CONDITIONS ) MINT ' MAX. UNIT
Ipgs1 Saturation Drain Gurrent ‘
lbssz ' Ratio (Notes 1 and 2) Vpg =18V, Vgg =0 | 0.95 1 -
|VasiVasz| Differential Gate-Source . 50 mv
Voltage Vpg = 15¥, [p = 2mA
alVasiVasal Gate-Source Voltage (Ta= -55°C to +125°C) :
AT ; B Differential Drift (Note 3). - . 100 wieG -
Qis1 Transconductance Ratio
Ttes (Notes 1 and 2) Vpg=15V,Ip=2mA  f=1kHz 0.90 1 —
NOTES: 2. Assumes smaller value in numerator
1. Pulse test required; pulse width 300us, duty cycle < 8%. 3. Measured at end points Tx and Tg

174



| . IT1700
- P-Channel Enhancement
Mode MOSFET

1

BINTERE

FEATURES

s Low ON-Resistance
¢ High Gain ) -
e Low Noise Voltage

* High Input Impedance

¢ Low Leakage PIN . GHIP
.| CONFIGURATICN TOPOGRAPHY
TC-72 1503
‘A oozs , o1 w27
ABSOLUTE MAXIMUM RATINGS won i ™ - i et
{Ta = 25°C unless otherwise noted) b - '
Drain-Source and Gate-Souree Voltage ...... 40V L. .
Peak Gate-Source Voltage (Note 1)."........ +125V o e
Drain CUMENt .oeeeneiiviiiiiieranaeecuns 50 mA
-Storage Temperature ... .e..... —65°C10+200°C !
Operating Temperature.Range ... -55°Cto +150°C 1 . .
Lead Temperature (Soldering, 10 sec) ... .. +300°C WRES ST e soabeare —-o GE0 o
Power Dissipation ...t 375 mW FE0DY
Derate above 25°C ..o iivnienenn- Imw/iC )
’ ORDERING INFORMATION*
TO-72 WAFER DICE
1T1700 1T1700/W 1T1700/D
*When ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted), Vgs = 0 unless otherwise noted.
PARAMETER . MIN MAX UNITS TEST CONDITIONS
BVDSS Drainto Source Breakdown Valtage -40 A9 | Vas=0,Ip=-10pA
BVsDS _ Source to Drain Breakdown Veltage -40 v Vgs=0.Ip=-10uA
IGsS | Gete'Leakage Gurrent, = . (See note 2}
IDss - |- Drain to Source Leakage Current . 200 | pA
Ipgs {150°CY | Drain to Source Leakage Current 0.4 { uA | Vgs=0,vVpg=-20V
-~ 'sps | Source to Drain Leakage Current. . 400 | oA :
IgDs (150°C) | Source to Drain Leakage Current 08 E HA
Visith) - Géte Threshold Voltage =2 j =5 o -V VGg=Vps, Ip=-10uA
DS fon) - Stati¢ Drain to Source “on”’ Resistance| | 400 } | ohms Ves=-10V, Vps=0
Ipg loni Drain to Source "on’” Current ' - m/_’\_- o VEs=-10V, VDS_‘ -1V
Bfg Forward Transconductance . 2000 4000 umhos Vps=-18V, p=-10mA
' Commaen Source e 1 f=1kHz
Ciss " Small Signal, Short Circuit, Common 5 pF 1 Vpg=-18Y, Ip = ~10 mA.
Source, Input Capacitarice - o o ) f=1MHMz .
Crss Small Signal, Short Circuit, Common N 1.2 pF Vpg=-15V,1p=0
Source, Reverse Transferrcapacitance ] f_= 1 MHz ‘
Coss Small Signal, Short Circuit, Common 35 pF Vpg=-15V, Ip=-10mA
" Source, Quthut Capacitance | o f=1MHz

NOTES: 1. Device must not be tested.at 125V mere than once nor ionger than 300 ms. )
2. Actual gate current isimmeasurable. Package suppiiers are required to guarantee a packags leakage of < 10 pA. External package
tealkkage is the dominant mode which is sensitive-to both transient and starage environment, which cannot ba.guaranteed.

1-75



II]N'I'EH[IIL . Im7s0

FEATURES

* Low ON Resistance PIN

s Low Cg CONFIGURATION
» High Gain ’

s Low Threshold Voltage TO-72

I

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

Peak Gate-Source Vdltage {Note 1) ............. L. +125V
Drain Gurrent ..... E 100 mA
Storage Temperature Rande ... . e -65°C to +200°C CHIP
Operating Temperature Range ........ -55°C to +150°C
Lead Temperature {Soldering, 10 sec.) ......... +300°C ' TOPOG RAPHY
Power Dissipation ............ooiiiiiiia.. 375 mw
Derate above 26°C .........ooiiiuuao... .. AmWec I 1003
. mEmm _om o
0035 0039 o280 i
8T
i o X S
::I:
A
oo 5T S0 G S

N-Channel Enhancement
Mode MOSFET

- NOTE SUBSTRATE
.. &BoDY

ORD.ERING INFO_RMATION* '
TQ-72 | WAFER | DICE
IT1750. | IT1780/W | LT1750/D

*When ordéring waferldnce refer to Appendlx B-23,

ELECTR'CAL CHARACTEHISTICS (TA 25°C, Body connected to Source and Vg, = 0.unless otherwise noted)

PARAMETER MIN TYP MAX UNITS TEST CONDITIONS |
- IVGsith) |- Gate to Source Threshold Valtage | 050 | "16 | 30 v Vps =Vas, Ip = 10 uA
Ipss Drain Leakage Gurrent ' 0.1 10 " nA Vps=10V, Vgs=0
Hass Gare Leakage Current - _ i ‘See note 2. ;
BYpss Drain Breakdown Voltage 26 L \'% 1p.=10uA, VGs=0
Ds lon) Drain To-Source on Resistance 25 50 ohms Vas =20V
ID{an} Drein Current 10 - 50 j . mA | Vps=VEs=10V
' ; Vog=10V, Ip=10 mA,
Ytg Forward Transadmittance 3,000 . ‘ wmhos #= 1 KHz
) ' iD=10mA, Vpg = 10V,
Cigs - Total Gate lnput Capacitance 5.0 6.0 ] pF 1. D ) DS
f=1MHz
Cdg Gate to Drain Capacitance 1 1.3 1.6 pF . | Vpg =10V, f=1MHz
NoTes. - —_— - - ——

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

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

BINTERSIL L robision

N : ‘ _ FIN
: CONFIGURATION
FEATURES . _ TO-92
¢ Low Ipgon ‘ :
I
APPLICATIONS
* Analog Switches
¢ Choppers I

e Commutaiors S p G

ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless otherwise noted)
Gate-Drain or Gate-Source Voltage ,..... -28Y
 Gate Current ...... v e 50 mA
Storage Temperature Range .. -85°C to +200°C
~ Operating Temperature Range -55°C to +150°C
Lead Temperature (Soldering, 10'sec.)...+300°C
Power Dissipation .............c...0 360 mw
Derate above 25°C .......... 33 mwiec

ORDERING INFORMATION*

J105 | TO-92 only
J106 TO-92 only
J107 | TO-92 only

ELECTRICAL CHARACTERISTICS , :
TEST CONDITIONS: 25°C unless otherwise noted *When UrdEFing wafefidice refer 1o Appendix B-23.

; - oS J106 107 .
o ‘PARAMETER - . | wn Trve [max [mMin [Typ ['MAX | MIN | TYP | MAX |UNIT TEST CONDITIONS
\Gss | Gate-Fevarse Current (Note 1} IS -3 | -3 | A Jupg=0v, vgg= -15V
Vgsioth | Gate-Source Cutoff Voltage ~4.5 -0 | -2 € -6 |-05 -45 Vpg =5V ip=1 A
BVggs | Gate-Source Breakdown Voltage ~25 -25 =S T v [Vpg =0V, Ig=—1.4A
Ipss - Drain Satratlen Current (Note 2) - | S00° ] | 200 100 . mA |Vps =15V, Vg =0V
oo Drain Cutoff Current (Noté 1)~ K . 3 3 : 3| A [Vpg=5V, Veg=—10V
DStan) . Drain source ON Resigtance ] 3 : 6 . 8 v_-psso‘wi Vgs =0V
Or. ate OFF Capacitance 3s S 35 .
Caglof). ain Gato GFF Capaciian ] 8 L3 1 |vpg=ov. vag=-tov
Caglot) Source Gate OFF Capacltance £ 1% B
cdﬂ(’-’"} 1a | . f=1MHz
+ Drain Gap plus Source Gata . 1600 160 [ 160 | oF Vog=Vgg=0V.
Cagiom ON Gapacitance o
15(0,1) Turn'.'On Dalay fime . 1% | - 15 - 15 - | Switehing Tima Test conditiaﬁs -
. bl 4105 J108  J107-
t Rlse Time 20 20 20 —_— ]
- ns Vop 16V . 15V 15V
Nagotty . Turn Off Delay Time 15 15 1% Yasio v -7y -5
t b Fail Time j 70 7 20 20 AL 500 500 50R

NOTES: 1. Approximately doubles for every 10°C increase in Ta.
2. Pulse test duration =300 us; duty cycle=3%.
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|][|[L  J111-J113

N Channel JFET

FEATURES - PIN CHIP
* Low Cost " CONFIGURATION TOPOGRAPHY
-* Automated Insertion Package
* Low Insertion Loss T0-92 5001
.* No Offset or Error Vollage Generated by Closed :
Switch Q0L FULL RADIIS .
Pu'.ely Res'st've ﬂ”ﬁ lM:lNl _-1[ ﬂ“ }MO'E SUBSTRATE (SGATE
High iIsolation Resistance from Driver B |
'« Fast Switching
¢ Short Sample and Hold Aperture Time g
APPLICATIONS . ‘ Jw_ .
* Analog Switches it
* Choppers g —|
* Commutators : '
ABSOLUTE MAXIMUM RATINGS ‘ ORDERING INFORMATION*
{Ta = 25°C unless otherwise noted) L E
Gate-Drain or Gate-Source Voltage .............. -35v 70-92 | - WAFER | DICE
Gate Current ..........coiiiiiiiiie e, 50 mA | . ” p s
Storage Temperature Range ..... P -65°C to +200°C ‘ ‘ 411 "“.",IW 41D
‘Operating Temperature Range ........ -55°C to +150°C J112 L dn2w | 112D
Lead Temperature (Soldermg 10 SEC.) ........ +300°C a J113 JUIW _ J113!D
Power Dissipation, ., ........ ... v s 310 mW ' S o
Derate Above 25°C e 28 mw/ec

"When ordering waferidice refer to Appendix B-23,

ELECTRICAL CHARACTEFIISTICS
TEST CONDITIONS‘ 25°C unless otherwise noted ) L
L5 W ) . J1i3

PARAMETERS MIN| TYP|MAX|MIN | TYP[MAX|MIN [ TYP|MAX|UNIT| TEST CONDITIONS
lgasa Gate Reverse Current (Note T; HIEN| -1 1 -1 1§ nA |Vps = 0V, Vgg'=—15V ..
Vas(off) ' | Gate Source Cutoff Valtage ) -3 | =10 -1 -5 [-05 -3 |- v 1Vps = 8V, Ip'= 1pA
BVGss - | Gate Source Breakdown Voliage .- |-a5 . ] -35 ] =35 - . . [Vps=0V, Ig = -TuA
loss "Drain Saturation Current (Note 2] 20.1. 5 2] mA_|Vps =15V, Vgg = OV
Iniath) Drain: Cutoff Current (Note 1) 1 1 1 IR 1| nA _[ViBs =5V, Vs = —10V
'ogen) | Drain Source-ON Resistance 30 50 100]. & [Vpos =01V, Vag =0V
Cdgtathy | Drain Gate OFF Capacilance 5 5 &1 _ = L I
Csatoth | Source Gate OFF Capaciance . 5 5 5 | £ Vs = W, Vas = 10\/.'_
Cdglon) Drain Gate Plus Saurce Gate 28 28 28 1 9 Vog=Vas=0 f=1 MHZ‘
ng(on) . ON Capacitance 1 - L
| td{on) Turn On Delay Tlme 7 7 7 Switching Time Test Conditions
tr | Rise Time - 8 6 6 J11 J112 J113
tatoth .| Turn Off Delay T:me 0 20° 20 ns (Von 10V 10V o
t Fall Time 15 N EE] .18, Vasetn -12V  -7v -5y
. . . AR SR | RL 0.8k 1.Bkit 8.2k
NOTES: ‘ :

1. Approxlmately doubles for every 10°Cincrease in Ta,
2, Pulse Test duration 300us; duty cycle < 3%,
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I]["L | J174.J177

P-Channel JFET

PIN CHiP
FEATURES CONFIGURATION TOPOGRAPHY (Note 1}
o Low Insertion Loss TO-22 5508
¢ No Offset or Error Generaied by Closed R A
A e .

Switch o S s 0 o
Purely Resistive e 0078 * geE
High Isolation Resistance from Driver ‘ onr oom ™

» Short Sample and Hold Aperture Time e
e Fast Swiiching {
X N NOTE SUBSTAATE 1S GaTe
. [ ]
APPLICATIONS ; *
* Analog Switches ‘ ORDERING INFORMATION™
[ . . .
it gh"ppe;s{ TO-92 | WAFER DICE
Lommutaiars JTX | AW | XD
*When ordering waier!dlce reter to Appendix B-23,
ABSOLUTE MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
Gate-Drain or Gate-Source Voltage (Note 1) ... it icens 3o0v
Gate CUMBNT wuve i iinr et s iiaranereierriaennnreas ereraenee P 50 mA
Storage Temperature RANGE .. vvvivrrvrenenerannneaniiiannss e to +200°C
Operating Temperature Range .......coovverenreannannnis. aen- B5°C 10 +150°C
Lead Temperature {Soldering, 10 sec.) :
Power Dissipation ...c....ciiiiiiniiiiiins
Derate above 25°C  ...ovviiiinnnin
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS 25° G unless otherwise noted
Ji74 i175 JI76 177
PARAMETERS . WIN] TYP[MAX |MIN] TYP[MAX [MIN [TYP|MAX MIN | TYP|MAX | UNIT TEST CONDITIONS
lassr | Gate Reverse Current R 1 1 1] nA [Vbs =0, Vgs =20V
‘iNate 2) ! : . . . e
Vst | Gate-Scurce Cutoff 5] [1oi3 (K 4 |08 225 "Vpg ==15V, lp=-10n4A
Voltage 1 . v .
BVass | Gate-Source.Breakdown | 30 . a0 - | 30 30 . I Vps =0, lg =1pA
‘ Voltage R N b L o Lo :
lnss Saturation Drain Current | =20 -+ [-100] =7 | 80 [=2| |25 -8 1=203 mA [Vps =-15V, Ves =0
Note 3) . e
ipietty | Drain Cutoff Current -1 -1 -1 | -1} nA |Vps=-15¥, Vs =10V
{Note. 2) . . . : |-
rogtony | Drain-Source ON 85 125" 250 30| 0 |ves=0, Vps=-0.1V
Reslstance . ) !
Cagtoty | Drain-Gate OFF 551 5.5 55 5.5
L Capacitance. o g . . P P
Caglofiy | Source-Gate OFF 55 155 TE T - Vos. =0, Veg = 10V ]
Capacilance ' 1 N P |
Cuygion) | Drain-Gate Plus Source ] PF - f=1MHz
+ Gate ON Capacitance 40 40 |40 40 ‘|vos=Ves =0
Csglony . - . .
tdien) | Turn On Defay Time: 2 5 18 20 Switching Time Test Conditions
- : J174 | J1T5] J176 [J177
tr Rise Time ) 5 10 20 | 25 s | VoD —1QV [, -6Y | BV | -BY
taerfy  + Turn Off Delay Time 5 10 15 20 ] Vesof) TRV | BV 4 BV 3V
1 | Fall Time 10 26 ) 5 AL 5600 12K 56K [10K0
' : g : : | Vasem OV | OV OV [ OV
NOTES:

1. Geometry is symmemcal Units.may be cperated with source and drain Ieads interchanged.
2. Approximately doubles for every 10° Clincrease in Ta.
3. ‘Pulse test duration -300us;-duty cycle = 3%.
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'FEATURES

* High Input Impedance

* Low Igss

ABSOLUTE MAXIMUM RATINGS

(Ta =25°G unless otherwise noted)
Gate-Source or Gdte-Drain Voltage

Gate Current

Storage Temperature Range ..

BINTERSIL

. 50 mA
.=B65°C to +200°C

Operating Temperature Range -55°C to +150°C.
Lead Temperature (Soldering, 10 sec.). .

Power Dissipation
Derate above 25°C

ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted

LI I T A A

.+300°C
360 mw
3.3mw/°C

J201 J204
N Channel JFET

PIN . CHIP
CONFIGl_._l‘RA_TION ‘ TOPO‘GRAPHY
TO-92 5010*
o ﬁ::mruun.
77 '
? L)
s 015008
\"m nnzs{,oe‘.\sl DO2%,0435)
| | P ‘uﬁ“s?““] DA% |
NGTE: SUBSTRATE IS GATE
. .mm,nu;l
o s o.g o
II1HJI|I
ORDERING INFOQRMATION*
T0-92 WAFER _] DICE
J201 _ J20'1!7W J201/D
J202 J2_02[W | J202/D
J203 J203/W .J203/D
J204 - J204IW J204/D
*DICE WITH 4 MIL BONDING PADS
AVAILABLE. CONSULT FACTORY
FOR DETAILS. -

“When ordering waferidice refer 1o Appendi'x‘ B-23. .

" s20i J202 J203 J204

PARAMETERS Min | TYP | MAX [MIN | TYP [ Max [MIN | TYP [ MAX | min | TYP | MAX | UNIT TEST CONDITIONS
lass Gata Reverse Currant J|-100 | =100 | ~100 =100 pA VDSEO, Vas= —glov

{Nota 2) | N

X VGS(QH] Gate-Source Cutoft -0.3 =-15|~08 X —4.0 | =20 -100 | -85 N -20 Vpg=2v,Ip=10 f'“
| Voltage i v
BVags | Gate-Source Breakdéwn 1 -40] -40 | -0 -25 Yos =0 Ig= 14
i Valtage .

Inss Saturation Drair Current oz | 10" | o8 a5 | 4o 20 12 ma |Vpg =20V, Vgg =0

{Note 3) ] .
s Gate Current (Note 1) ) 35 -5 ~35 -35 pA |Vpg =20V, Ip=200ua
s Commen-Source Forwarg 500 1,000 1,500 1500 g

Transconductance{Note 2)

A - . smmho fet kHz

Oos Cemmon Suu:ce Output 1 38 10 25 Vpg =20V, Vgg =0

Condusiance .
Ciss Comman-Souree Input 4 4 4 . 4

. Capaditance

A b FF 1=1MHz2
Cras Gommon:Source Reverse 1 1 1 1

Transfer Capacitance
B, Equivalent Short-Clrouit 5 5 ] 10 - v [Vpg =10y, vgg =0 - =14z

Input Noise Voltage YRz

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

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

J204 .
PARAMETERS ' MIN | TYP | MAX UNIT TEST CONDITIONS
| Gate Reverse Current 100 A v oV 0V
GSS (Note 2} p pg = W ¥Vgs =
5 v Gate-Source Cutoff 05 20 v v 20V, 1D = 10nA
-0, -2 = , = 10n
l GS{off) Voltage DS
T ey Gate-Source Breakdown o5 v o R '
' GSS Vollage ‘ ps = Yhilg = —w
c | Saturation Drain Current 12 A v SOV, v 0
. . . m = y =
Dss (Note 3) DS GS
ig Gate Gurrent {Note 1) ~-35 pa | vpg = 20V, I 200uA
Commen-Source Forward
Ots : 1500
Transconductance (Note 2) l .
- amho f=1kHz
D Common Source Output 25
; Jos Conductance v - o
A | . Common-Source Input 4 bs = P Es =
M iss Capacitance
pF f=1MHz
| Common-Source Reverse :
C CI’SS . 1
Transter Capacitance
Equivalent Short-Circuit ‘ nv
en . 10 = Vpg = 10V, Vgg = 0 f=1kHz
Input Noise Voltage Hz
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EINTERSIIL

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

* Low Noise

* Dynamic Range Greater than 100 dB

¢ Easily Matched to 750} Input

_APPLICATIONS

* VHF/UHE Amplifiers -
¢ Oscillators

* Mixers

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

Drain-Gate Voltage
Dram-Source Voitage

".85°C to +200°C
. -55°C to +150°C

Storage Temperature Range ..........
Qperating Température Range .

Lead Temperature 1Soldering, 10 sec 4 .. +300°C
Power Dissipaton ............... .. L. 300 mwW
Derate above 25°C Lt 1‘.7 mw/° G

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

o

. J308-J310
N-Channel JFET

PIN
CONFIGURATION

TO-927

CHIP
TOPOGRAPHY
oo
2 ge [
<R
AN

NOTE

/AN

]
SUBSTRAl
4 zm\.-(s onm

ORDERING INFORMATION*

T0.92

WAFER

DICE

J30X

J3OX/wW

JAOX/D

R
Larh]

ama

\ bons
a02s

“When ordering waferidice refer to Appendix B-23.

J308 J309 Ja10
PARAMETER MiN'| TYP [ MAX | MIN T TYP | MAX | MIN TYP [ MAX ] UNIT TEST CONDITIONS
BVass | Gate-Source Breakdown | -25- -25 -25 v lg = ~1uA, Vs =0
Voltage ] .
lgssp | Gafe Reverse Currem -1.0 -1.0 -1.0 | nA [ Ves =715V,
i{Ta=125°C 1.0 -1.0 =10 wA |vps=0
Vs | Gate-Source Cutcit 7 -1.0 65 | 1.0 4.0 | -2.0 25| V |Vos=10V, 1D = 1nA
- Voltage i - .
lnss Saturation Drain 12 60 12 30 24 60 | mA [Vos = 10V, Vgs = 0
Current (Note 1) | .
Nesi | Gate-Source Forward 1.0 1.0 1.0 v Vos'=0,1g =1 mA
Voltage
Gis ‘Common-Source Forward 18800 20,000(10,000 20,000 3,000 13,000
Transcondugtance .
Gos Common-Source 200 200 200
Output Conductance Vps = 10V, _
e Common-Gaié Farward 3,000 3,000 12,000 pmhos |02 f=TkHz
Transconductancge
Goq Common Gate Qutput 150 150° 150
Conductance
Cga Gate-Drain 1.8 25 1.8 2.5 1.8 25 )
Capaclitance Vos =0, -
Tos | Gale-Sourcs 13 50 73 |50 73 |50 " |ves=-10v f=1Mrz
Capacitance
en Equivalent Shart-Circyit 0 10 10 v | Vps =10V, f = 100 Hz
- input Noise Voitage VHZ o =10 mA
Rewvisy | Common-Seource Forward 12 12 12 -
Transconductance
Rejvtgy | Common-Gate input 14 14 14 .
Conductancs i mmbo
Repvs | Common-Source nput 0,4 0.4 0.4
Conductance ) f =105 MHz
Revesy { Common<Eource Output 0.18 Q.15 0.18 Vps = 10V,
Conductance Ip = 10mA
Gpg Common-Gate Power 16 18 18
Gain at Noige Match
NF Noise Figure _ 1.5 1.5 1.5 dB
Gieg Common-Gate Power 1 i i )
Gain at Noise Match =450 MHz
NF Noise Figure 27 2.7 27 :
NOTE: 1. Pulse test PW 300 us, duty cycle < 3%.
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umL. LM114/H, LMY 1A/ AR

GENERAL DESCRIPTION

These devices contain a pair of junction-isclated NPN transis-
tors fabricated on-a'single silicén substrate. This monolithic
structure makes possible extremely tight parameter matching
at low cost. Further, advanced processing techniques yield
exceptionally high current gains at iow collector currents,
virtual elimination of “popcorn noise,” low leakages and
improved long-term stability.

Although designed primarily for high breakdown voltage and
exceptional DC characteristics, these transistors have surpris-
ingly good high-frequency performance. The gain-bandwidth
product is 300MHz with TmA collactor current and 5V col-
lector-base voltage and 22MHz with 10uA collector eurrent.
Typical coliector=base capacitance is only 1.8 pF at 5.

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

. Collector-Base Valtage (1) .oivienerieennnn . 45V
Collector-Emitter Voltage (1}, ..
Collector-Collestor Voltage

Emitter-Base Voltage (1) ...... . BY
Collector Current (1) .ovvaves O 20mA
Storage Temperature Range .. -85°C to +200°C
Operating Temperature Range ..... ... -55°C 10 +150°C
Lead Temperature (Soldering, 10 sec.) -.......ovntis +300°C
Power DIsSIPAtioN .....v i 800mwW
Derate above 25°C ...t e 14mW/~° G

ELECTRICAL CHARACTERISTICS (Note 2)

Monolithic Dual NPN

Transistor
FEATURES .

+ Low offset voltage

o Low drift

« High current gain

+ Tight beta match

« High breakdown voltage

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

tage range
¢ CMRR=>100dB B )
PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-71 L
TO-78 ) 4003
. _-“__u_zlsg_-._ - goa5 | OogE
. ‘0075 * 0035
Tcou.ecmn =1 mp——— TO—RIS?LAT\GN
%zg?ig | ;zé.‘lvvuzmcas
0035 " 003G
l BASE 22 TYP 2 PLACES
. 7 -5— DIAMETER .
et \_/ \ EMITTER =2 004D
EMITTER #1 TYP, 2 PLACES 0030
(7] ' DIAMETER
A
€ 8

ORDERING INFORMATION*

T0-71 TO-78 | WAFER DICE
LM114 | LM114H | LM114/W | LM114/D

LM114A | LM114AH

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

MAXIMUM LIMITS

UNITS CONDITIONS

B
PARAMETER L | mmisaAH LM114, H
Oifset Valtage a5 2.0 my WA = Ig = 1008
. Offset Current  * 2.0 © 10 nA g = 10uA
0.5 Ig = 1uA
Bias Gurrent 20 . 40 nA lg = 10zA
' a0 ] Ig = 1pA
Offset Voltage Change ) 0.2 15 . mv 0V = Vg s Vyax, Ic = 1ﬂpA
Oftset Current Change 1.0° o 4.0 nA .
Off$et Voltagé Drift ’ . 20 10 aviec
Ctiset Current 12 50 —56°C = Tp s +125°, Ig = 10gA
Bias Current ' - 60 150 riA
Caoliector-Base Leakage Current Vor = Yuax
10 50 DA
[ Ta=15°C | 10 50 nA
Collector-Emitter Leakage ‘ ! Ve = Vvax, Vgg = OV
Current 50 200 ph .
{ Ta=126°C | 50 - 200 nA
Collector-Collactor Leakage . Voo = ViMax
Current 100 300 pA
nA

Ta=126°C 100 300

mote 1: Per transistor.

Nota 2! These spécifications apply for Ta = +28°C and OV < Vg < VMAX, unless otherwise specified. For the LM11i4 and LM114A, Viax =

aov.
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."IIL . Mm116

Dlode Protected
N Channel Enhancement
Mode MOSFET

':E,ﬂv":zfss PIN . DEVICE
s Integrated Zener Clamp for Gate Protection CONFIGURATION ' S1CHEMATIC

TO-T2 L

L,

* ABSOLUTE MAXIMUM RATINGS

{Ta = 25°C unless otherwise noted) 3=
Drain to Source Voltage ,.....o.ieinoimennnnns Jov - —03
Gate to Drain Voltage +....................... G, 30V g :
Drain Current .. ... e, P v re 50 A 4

Gate Zener Current ........o.oueeeiennenean... +0.1 mA S

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

Operatmg Temperature Range ........ -55°C to +150°C b a o TOPOGHAPHY

Lead Temperature fSoIdermg, 10sec.) ........ +300°C ' t 1003

Pawer Dissipation ... ... 0 000 L, 300 mw

Derate:above 25°C .. oo veeeionn. 2.2 mW/eGC

Lo 2 o2

-m;‘mns s ng}g‘_gﬂz_q_ !

ORDERING INFORMATION*

TO-72 | WAFER | DICE
M116 | WMi18/W | M116/D

*When ordering wafer.'diée refer to Appendix B-23.

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

M116

PARAMETER _ MIN | MAX UNITS TEST CONDITIONS
'DS(ony Drain SourceION Resistance ;gg 0 ¥g§ - fg : :B - :gg :’ii' x§§= 3
VGS(th) Gate Thresheld Voltage 1 5 VGs= Vs, Ip=10uA, Vgg=0 =
BVnss Drain-Source Breakdown Voltage 30 vV iD=14A Vgs=Vgg=0
BVspsg ) Seurce-Drain Breakdown Voltage 307 Ig=1uA, Vep=Vep =0
BVGas Gate-Body Breakdown Veltage 30 80 | Ig=10uA Vga =V =0
ID{OF F) " Drain Cutoff Cutrent ‘ 10 nA VDs=20V,Vag=Ves=0
IS{OFF) Source Cuteff Current : Sl 10 i Vgp=20V,Vgp=Vep =9
Iggs " Gate-Body Leakage 1 100 pA Vs =20V, Vps=VEs=0
Cos Gate-Source ' 25 VGE=VYDB=VgE=0,f=1MHz
Cad Gate-Drain Capacitarice : 2.5 Bedy Guarded
Cdb Drain-Body Capacitance - 7 pF Ve =0, Vpp= 10V, =1 MHz
Ciss Input Capacitance C L 10 :/E? r‘_ﬂg'zVDB =10V, Ves =0
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EINTER " u200-u202
BINTERSIL . Channel JFET

PIN CHIP - .
CONFIGURATION  TOPOGRAPHY . -
‘ TO-18 ' i
FEATURES s0a1

£8135 FULL RABILS'
00775 IDRAINI

* Low insertion Loss
» Good OFF Isolation

—_ )
'f‘f’_.‘_‘,r:pu SWBUTRATE 15 GATE

APPLICATIONS
» Analog Switches
e Commutators

s Choppers

ORDERING INFORMATION®

T0-18 | WAFER DICE__ |
' | U200 U200/W u200/D |

U201 uz20i/w [ U201D

U202 U202/W Uz202({D

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

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

Gate-Drain or Gate-Source Voltage .........:. A S 30V
Gate CUITENT . vivr e iina i e ai i e i uas e 50 mA
Storage Temperature Range ........covvvins e -65°C to +200°C
Operating Temperature Range . ...ooviiiiniiainariniriinaanns -55°C to +150°C
Lead Temperaturé (Soldering, 10-s&c.) -.......... e iiianaas . +300°C
Total Device Dissipation ... PR e eiiaaas e e 1.8W

Derate above 25%C o1y uyuriveerelannaaa it 10 mW/e G

ELECTRICAL CHARACTERISTICS {25°C unless otherwise noted)

- . U200 U201 oz . | |
Parameter . . . — e Unit . Test.Conditions
. . L . Min |-Max | Min | Max-| Min | Max - i
R . S S Y
lggs | Gate Reverse'Current = - —— s - - [VGEs =20.V, Vpg=0... .
: [Ta -150°C___ I IR EIEY
BVGsS Gate-Source Breakdown Voltage ] —30] -30] [-30 y [le=1#AVos=0
Vas(offy | Gate-Source Culoff Voltage ' 1-05] =3|-1.5 -5|~35|-10 -} Vpg =20V,1p =10 nA
‘ DS D ;
i Drain Gutoff Curreat _ ! ! 1A by os =10V, Vas = — 12V
) Drain Guto urren o - = = -
.D(o1f) Ta=150°C A 1l 1] oA 4 VDS \VGs :
ipss | ‘Saturation Drain Current (Note 1) 3| 25 15[ 75| a0l 150] m& |Vos=20VVes=0
fds(on) | Drain-Source ON Resistance o 180 178 50| ohmf Vas=0,lp=0 - = 1kHz
o | Gormmon-Source Input a0 30 a0 | v = 20 v 0
s Capacitance (Note 1} ‘ 1 Dg = 0% YEs = S
— § pF | e —{f=1MHz
e Commen Source Reverse Transfer ’ 8 ' 8 v oy 12y
18 Capacitance 8 s =R as=

NOTE 1: Pulse test rquired, pulsewidth = 300 xsec, duty cyclé =3%.
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FEATURES -
* Good Matching Characteristics
APPLICATIONS

. # Differential Amplifiers
. Low and Maximum Frequency Amplifiers-

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

L]

" Gate-Source of Gate-Drain Voltage (Note 1) ...... -850V
Gate Currant (Note B 50 mA
Storage Temperaturé Range .......... ~65° G to +200°C
Operating Temperature Range ........ -55°C to+156° C
Load Temperature (Soldering, 10 sec.] ........ +300°C
Power Dissipation ............vivvviieriinnns 300 mw
i Derate above 25°C ...........00.0000s 1.7 mW/~°C

ELECTRICAL CHARACTEHISTICS
TEST CONDITIONS 25°C unless otherW|se noted.

.. U281-U235

‘_’Nlonollthlc Dual N Channel JFET

PIN " GHIP .
CONFIGURATION TOPOGRAPHY
TO-71 6037

S1—
Dy —
52 °=n1 Qz o 5 &
ALL BOND PADS ARE 4x 4 MIL.
ORDERING INFORMATION*
TO-71 WAFER DICE
023X | U23XW UZ3XTD

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

1. Per transistor.
: 2. Puise test required,. pulse width.=.300.x8, duty cycle.< 3%.
3. Measured at end points, Ta and Te.
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. Parameter - Min | Max | Unit Test Condilions
. A =100 pA o
IGssR _Gate Reverse Current. . Vas =—30V, Vpg =0
N o Ta=150°C 500 nA
BVass Gate-Source Breakdown Voltage -50 =1uA, Vps =10
Vgs(of) | Gate-Source Cutoff Voltage 05 | 45 vV [Vps =20V, Ip="1pA
Vas Gate-Source Voliage. - 023 | 40
50 | pA | Voo = 20V, D = 200pA
[ Gate Operating Current - — I
i Ta=125°C —250 | nA
Ipgs Saturation Drain Current [Note 2) 0.5 5.0 mA | Vbg =20V, Vgs =0
1000 | 3000 f=1kHz
grs Common-Source Forward Transconductance tNote 1) Vpg =20V, Vgs =0~ -
1000 |- amho , 1= 100 MHz
Gts Common-Source Forward Transconductance (Note 1) 800 | 1600 ’ Voa = 20V, Iy = 200uA
Jos Common=-Source Output Capacitance ] 35 Vps =20V, Vas=10 f=1kHz
dos Common-5Source Qutput Conductance . 10 . Vpa = 20V, 1o = 200uA
Ciss Common-Source Input Capacitance [
— | . PF =1 MHz
Crss Comman-Source Reverse Transfer Capacitance 2’ . Vos = EUV.hVGs -0
©n Equivalent Short Circuit Input Noise-Voitage BO Hz =100 Hz
- - U231 | U232 | U233 | U234 | U235
Matching Characteristics Max | Max | Max | Max | Max | Unit ‘Test Conditions
Ig1-lga! Differential Gate Current 10 10 10 10 10 nA | Vpg =20V, In =200sA |125°C
‘Ilpss1-loss2} Saturation, Drain Current i - 8 5 10 7151 % Vos =20V, Vas =0 .
|L__iosss Match (Note 2} i - . :
AVas1-Vaszl [ . Differential, Gate-Source 5 10 15 20 25 mv
) Voltage ’
’ o b ] - - ATa=25°C
AlVas1-Vasa| Gate-Source Voltage - 10 | 25 50 | 78 100 . Tp=125°C
AT | oitferentiat Drift {Note a) - ] BVAG L ‘ . s =8¢
’ " : 0 | 25 50 75 100 Vo =20V, [p=200pA |Tg = 25°C
| tgts1-grs2) | Transconductance Match - 3 5 [ .5 10 | 15 % ]
gfsl {Note 2) ) ) I f=1kHz
| Gos1-Gas2| " Differential Output 5 5 "5 5 [ umho
B Conductance = | *
:NOTES:



MERS | U257
I]' ["L Monolithic Dual
N-Channel JFET

FEATURES PIN CHIP
. > 5000 umho from DC to 100 MHz
. B hed Vas, gre and gos CONFIGURATION TOPOGRAPHY
TO-98 ) " 622
£ mpat- -1
ABSCLUTE MAXIMUM RATINGS . (FYP.2PLACES)
e .
{Ta = 25°C unless otherwise noted) s & 0 000 2
. TYP. 2 PLACES!
Gate-Drain or Gate-Source Voltage (Note 1) ...... -25V s, Ln:l 037
Gate Current (Note 1) . ..oomiiiensieiiiinnns 50 mA -(?3;; o
Storage Temperature Range .......... -65° Cto +200°C ' ‘
Cperating Temperafure Range ........ -55°C to +150°C
Lead Temperature (Soldering, 10 sec.) ........ +300°C
: ONE SIDE BOTH SIDES
Power Dissipation .. .c.ocoeonnns 250 mw 560 mw
Dertate above 25°C......... 3.8 mw/°C 7.7 mW/°C

ORDERING INFORMATION*

. TO-95 | WAFER DICE
U257 | U267/W | U257/D

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

ELECTRICAL CHARACTERISTICS +25°C unless otherwise noted)

PARAMETER MIN | MAX | UNIT . TEST CONDITIONS
. . A —100 PA. .
| Gat : - - = =
GESR ate Revarsé Current . [Ta=150°C 250 Ty VGS 16V, Vps=0
BVGss ] Gate-Source ‘Breakdown Voltage ) 25 - Vo Ig=-1puA, VDQ =0 )
VGS(off) 1. Gare-Seurce Cutoff Voltage ) -1 -5 Vps= 10V, ip.= 1 nA:
IDss Saturation Draine Curkent {Note 2) 5 40 mA | Vpg=10V,Vgs=0 :
Ofs Common-Source Forward Transconductance 5000 | 10,000 Vpg=10V,Ip=6mA |f=1kHz
Ofs | Common-Source Farward Transconductance ‘5000 | 10,000 mho Vpg=10V,Ip=5mA ;f=100 MHz,
Yos Common-Scurce Qutput Conductance . . . 180 # ‘Vpg=10V,. Ip=8mA |f=1kHz
dosg B Common-Source Output Conductance 150 . . ' f=100 MHz
Ciss Copmion-Source Input Capaditance - .5 _ A _
Cres . Common-Source Reverse Transfer Capacitance 1.2 p:F Vpg=10V.Ip=5 mA f=1MHz
ny
] | Equivalent Input Noise Voltage o ) 30 | e | . 7 |e=10kHzZ
% . Drain Currént Ratio at Zero Gate Volage {Note 2) | 0.85 1 : Vps=10V,ves=0
[VGs1-VGsa) | Differential Gate-Source Veltage . 100 | mv .
.g}t% Transconductance Ratio 0.85 1 Vpg=10V,IpD=5mA,
s . : Y
} 19:,51-90_52__! ] Differential Output Conductance : ' ] 20 | umho f=1kHz
NDTES: '

1. Per transistor, . . ) :
- 2. Pulse test required, pulse widtli = 300 us, duty.cycle € 3%,
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FEATURES

» Low ON Resistance

= Ip(or) <500 pA

* Switches dlrectly from T2L Logic (U306)

APPLICATIONS

N« Analog Switches
“» Commutators .
s Choppers

U304-U306
P-Channel JFET

PIN :
CONFIGURATION
TQ-18

b g s
L. Vo CHIP
ABSOLUTE MAXIMUM RATINGS TOPOGRAPHY iNote 1]
{Ta = 25°C unless otherwise noted) -
Gate-Drain or Gate-Source Voltage (Note 1) .., ....... 30V Gkl -
Gate Gurrent ... e 50 mA 5508 [ Ly mlggggg;
Storage Temperature Range ............ -65°C to +200°C .
Operating Temperature Range .......... -55°C to+150°C 012, 3551  Shart oidky
Lead Temperature (Soldermg 10 SEC)  vvrvrerreens 300°C arel 4571
Power DisSipation, . ;. . .us yiieit i wn s weg. 350 MW e Wi
Derate above 25°C ....... [N 2.8 mW/°C U
. 00271 OGBS
NOTE SUBKTRATL I5GATE
ORDERING INFORMATION*
TO-18 WAFER DICE
- U304 L304/W U304/D
' U305 U3ans/w U305/
U306 U306/W U306/D
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted. *When ordering wafer/dice refer to Appendix B-23.
- , U308 U305 Uste
. Parameter -| Min | Max | Min | Max | Min [ Max | Unit " Test Conditions
L [ 's00 [ - 1500 | 500 | pA -
lassp | Gate Reverse Clrrent B | Vs =20V, Vps =0
- | Ta=1s50°C - 1.0 1.0 1.0 | uh
BVgss | Gate-Sgurce Breakdown Veltage | 3G N .30 ] [ 1G =1 A, VD =0
Vasotty| Gate-Soyrce Cutoff Voltage |5 p10 3 6 1 4 | VDs = —15V, [p =-1pA
S R : | c -V | vas = 0, Ip-= ~15mAUSOa,
. Vpsion)| Drain-Source ON Voltage. | 0.8 [ -0.6] + o =~TmA (U305),
_ : o . - i . Ip = -3mA (U308!
| Ioss: | Saturation Drain Current tNote EIN —30 [=80 =151 60 1 -5.[ -25 {mA |Vpg=-18V, Vas =0
] ] ) -500 C | -500 500 | pA .| Vos = -15V, Vgs = 12V (U304}
Ingth | Drain Cuteff Gurrent o 1 . " ) Vas = 7V (U305
Ta=150°C ~ 1-1.0 =1.0- | =1.0:f uA | Vg = 8V (U306,
1DS(on) 'Stahc Drain-Source ON Resisfance | a5 110 175 0 | Ves =0V, lp=~1mA .
Tdsion) | Drain-Seurce ON Resistance 83 110 75 | N [Vas =0V, Ip=0 f=1kHz
Ciss Commen-Source: Input Capachance ? 27 27 | 27 VUps = —18Y, Vas =0 - :
: : - [Vos =10, Vg = 12V IU304) f=1.MHz
' Gommon-Source Reverse Transfer | pF Yas =7V (U305, i
Crss Capacitance - 17 7 7T ] Vas = 5V (U306}
1 . ] U304 | U306 | U306
td{on) Turn-ON Delay Time 20 25 25 . T S -
j \ YD =10V -6V BV
tr Rise Time 15 25 35 ['ns VVaswewm| 12V TV 5y
tdrott) Turn-QFF Delay Time g0 15 20 RL 5800717430 | 180002
t Fall Time 25 40 B0 Vagsen|0 - |0 i
[ iDiony [ ~15MA | -7mA | =BmA
NOTES:

1. Due to $ymmetrical geometry these units may be operated with sourge and drain leads mterchanged

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

FEATURES PIN CHIP
s Indusiry Standard Part in Low Cost Plastic Package CONFIGURATIONS TOPOGRAPHY
¢ High Power Gain . TO-52 —m 5
¢ Low Noise - :
* Dynamic Range Greaier than 100 dB SR Lo ‘
s Easily Matched to 750 Input - 5024 \ o
ABSOLUTE MAXIMUM RATINGS
{Ta = 25°C unless otherwise noted) s
Gate-Drain or Gate- Source Noltage ......oeeoenns -25V o suasraate s SRR
Gate CUTENT . .vvr e e n e vias s i asnnmrens ec g s ORDERING INFORMATION*
Storage Temperature :
Operating Temperature Range ......... -55°C to +150°C T0-52 WAFER DICE
Led Temperature {Soldering, 10sec.] ........... +300°C U308 Uaps/w U308/D
Power Dissipation .......... ... i, 500 mW U309 U309/W 1J309/D
Derate above 25°C ... ..o iiiiiniiiians AW/ C U310 U310/W U310/D
. ' *When ordering wafer/dice refer to Appendix B-23.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
SYMBOL| PARAMETER u308 Y309 usto uNIT TEST CONDITIONS
] MIN | TYP| MAX| MIN| TYP| MAX! MIN] TYP| MAX| -
| -150 -150 | -150 |. pA Vgg =18V
lassh .Ga{e Reverse Current . . | I
Ta=125°C =150 -150 -150 nA VGS=D
Gate-Source Breakdown ' " B _
BVGsS |valtage =25, -25 -25 Ig= 1 4A, Ve =0
v Gate-Source Cutoff : Y%
GStoff)| Valtage -10 | -6.0 -10 ~-4.0 |-25 -60 Vpg= 10V, ip=1nA*
Saturation Drain-Current 3 = _ _
lnss Note 1) 12 80 | 12 30| 24 B0 | mA. | VYpe=TMV, V=0
Gate-Source Forward' . - -
Vasih) Voltage 1.0 1.0 10| v lg= 10 MA, Vao=0
Common-Gate Forward | . L )
g Transconductance (Noté 1) 1o 20 10 0| 10 18| mmho -
[ VDS =10V,
= f=1kHz
Common-Gate Output | p=10mA
gog5 Conductance 150 150 150 xmha
C d Drain-Gate Capacitance 2.5 1 25 25
- ‘ Vgg=-10V,
oF Vo= 10V f=1MHz
Cgs Gate-Source Capacitance 5.0 50 5.0 DS
z Equivaleny Short Cireuit 10 10 10 oM VDS'=_ 10V, F= 100 Hz
n Input Noise Voltage Hz y= 10 mA
) Common-Gate Forward: 15 15 15 f=100 MHz
g f Transconductance 14 14 14 += 450 Mhz
) mmhe |
g - | Commen-Gate Output 0.18 0.18 9.18 f=100 MHz
©g8 Condustance 0,32 0.32 0.32 Vpg= 10V, =450 MHz
G I Common-Gate Power 18 16" 16 Iy =10mA | 5= 100 MKz
PE Gain K 1 11 = 450 Mhz
. o8 .
e 15 1.5 1.5 =400 MHz
NF Noise Figure 27 27 57 | T= 450 MHz

NOTE: Puise test duration = 2 ms.
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INMEIRSIL  U401-U406
| Monollthlc Dual N-Channel

JFET

. .. R CONFIGURATlON TOPOGRAPHY
* Minimum System Error and Calibration o7t :
* Low Drift with Temperature o
¢ Operates from Low Power Supply Yoltages ‘ S M
] ngh Output Impedance
- "
a
ABSOLUTE MAXIMUM RATINGS y
{Ta = 25°C unless otherwise noted) . A . ] 01—
Gate-Drain or. Gate-Saurce Voltage {Note 1) ,....... 50V 0. o,
Gate Current (Note 1) ... e eneans 10 mA b a o, O NDG; DS ARES 4Mi'L
Storage Temperature Range ... vvie. -B5°C to +200°C ALL BOND PADS ARE4 x-
‘Operating Temperature Range ........ -55°C to +150°C .
Ledd Temperature-{Soldering, 10 sec) ......... +300°C
perature (Soldering, 10 sec) ORDERING INFORMATION*
P ‘D ONE SIDE BOTH SIDES .
ower Dissipation ........ 300 mW . .. 500 mW
; : al WAFER DICE
Derate above 25°C .. 2.6 mW/°C 5 MW C 10 .
u4cx . U40X/W U40X/D
[ . oL
ELECTRICAL CHARACTERISTICS ‘ ) i
TEST CONDITIONS: 25° unless otherwise noted. “When ordering wafer/dice refer to Appendix B-23,
Uso1 U402 vans | waoa uq0s |. waoe | o
1? . } . "
Parameters Wil M| s [ Wi | Wil | Miaoe| Wi | M | Wi W | i [ M, o | Test Condiiens
BVgss Gate-Source Breakdown. =50 50 [ =50 -50 | —50 50 . M |Vog=o.lg=~1uA
.| Voltage i ] L
lass Gate Reverse Current : =25 " ]-25 -25 -25 -25 25 pA Jvps =0, Vgs =30V
. tNote 2| .
VGS(of) Gate-Source Cutoeff -5 [-2.5] -5 |25 -5 |28 -5|-25] ~B |-25] -5 |~25 Vpg =13V, Ip=1nA
¥ Voltage : . ) v
Vasion) Gate-Source 23 23 23 =3 B 1) 23 VoG = 15V, |0 = 200pA
Voltage fon! : . 3
lss © 1 Saturation Drain Current — 105 10.0] 0.5 |10.0] 05 [100] 0.5 [10.0] 0.6 [100] 05 ] 10.0] mA |Vps="10V, Vas =0
{Note 31 _
Operationg ] 15 EF =15 -15 -5 -15] pA [Voa=15v,
I Gate Current (Note 2) |TA =125°C =10 =10, ~10 | -10 =10 10| nA | lp = 200uA i
BVgi-a2 Gate-Gate Breakdown +50 *50 +50 x50 +50 +50 vV [Vos=0,Vas=0.la= 1A
* Voltage :
Ofs Common-Solrce Forware [200G] 7060 2000 [700012000| 7000 2000|7000 | 2000|7006 | 2000[ 7000 -
Transconductanget Note 3) ] i Vos 210V | ¢y g
Gos’ Comman-Source Quiput 20 20 20 | | 20 20 | 20 Vas=0. L
: Conductance : ' amio .
ats Common-Source Forward 1006 180a[ 100016001000 1600] 1000[ 1eae [1006] 1620 1000 1600
: Transconductance- : . ) =1 kHz
Gos Commaon-Source Output 20 29l |20 2.0 20 2.0
Conductance . : Vog = 18V,
Ciss Commen-Source Input B R aqf a0 g0 |80 2.0 B0 Ip = 200:A
Capagitance - i ] ] £ . =1 MHz
Crss | Commean-Source Reverse. 35| [0 30 30 30 | °
Transfer Capacitance .
en T [ Equivalent Short-Circuit 20 20 0 20 120 [ 20 | _n¥_| Vps =15V, 4= 10 Hz
Input Noise Voilage WV Hz | Vas =0
CMAR | Common-Mdde Rejection 95 | 95 - 95 95 80 dB | Vpa =10 to 20V, o = 200aA"
Ratio [Note 4} L i - -
Vas1-Vase| Differential Gate-Source TTs T 10 10 s T TeeTr Ol 49 | mv [ Vpg =10V, Ip =200uA
. Vbitage - . - ] | . .
AlVesvass| | Gate-Source VoMage Differ- 10 10 25 25 40 80 [uV/°ClVpg =10V, |[Ta=-55°C,
aT © entizl Drift (Note 53 i . - ’ Io = 200uA | Te=-+25°C,
: : Ip = 2006A
! T = +125°G
NOTES: . : AVoD '
1.. Per transistor, 5. CMRR =20 Icg1o[ﬂ&T]. AVpp =10V,
Appraximately doubles for every 10"G mcrease in Ta. . I 881 %]

2.
3. ‘Pulse test duration = 300 usec; duty cycle < 3%.
4. Measured at'end points, Ta and Tg. .
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FEATURES

* Low Insertion Loss

¢ No Error or Offset Voltage Generated
by Closed Switch

APPLICATIONS
Analog Switches, Choppers

ABSOLUTE MAXIMUM RATINGS

{Ta = 25°C unless otherwise noted)

Gate-Drairi or Gate-Source Voltage -40V
Forward Gate Current ................. 10 mA
. Storage Temperature Range .. -65°C to +200°C
Operating Temperature Range. .-55°C to +150°C

Lead Temperature (Soldenng, 10 sec). .. +300°C
Power Dissipation ............... veo. 350 MW
3.5 mW/PC

Derate above 25°C ..........

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

U1897-U1899
N-Channel JFET

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-82 5001
Samm—
i ND?:?:;::"MH 18 QATE
l- - B
b4 D G ‘“‘*Inﬁ‘“" SOURCE)
ORDERING INFORMATION*
TO-92 | T0-92-18 | WAFER | DICE .
u1897 | u1897-18 | u1saTw | U1se7ID
U1898 | U1898-18 | UiB98/W | U1898/D
U1899 | U1899-18 | U1889/W | U1899/D

*When crdering waferidice refer to Appendix B.23.

. ) 1897 U1898 U189 |
PARAMETERS [ 'MIN [MAX [MIN [MaX | MIN |MAX [uNIT| TEST CONDITIONS
BVgss Gate-Source Breakdown Voltage —40 —40 —40 ¥ 11G= -1, Vpg =0 |
lgssR Gate Reverse Gurrent - 400 w4001 — 400 Vag=—20V, Vpg=0
lbeo Drain-Gate | eakage Current | 200 200 200 Vpg =20V, Ig=0
IsGO Source-Gate Leakage Current . 200 200 200 | pA | Vgg=20V,Ip=q
IDtOff] Draln Gutoff Current i 2® 200 200 [ Vps =20V, Vgg = — 12V (U1887)
‘ | Ta=857C ‘ 10 10 10| nA | Vgg = —BY (1898) V5= -6V {U1899)
Vas(otty | Gate-Source-Cutofi Voltage =50 =10 | -2.0) =70 —1.0] 60| V |Vpg=20V,Ip=11a
Tipss Saturation Drain Current 1§|. 8.0 mA | Vps =20V, Vg =0
{Nota 1} : 4 e
' | Yas =0, Ip=6.6ma [U18g7}
Vpsion) | -Drain-Source ON Voltage ) ] 02 i u._z 02| V ip=40mA (U1898) 15 =2.5mA (U1889)
TDS(ony | Statle Draln-Source ON 30 Ey 80| @ |Ig=1mA; V5g=0
|- Reslsfance ) ) B B )
Cdg Drain-Gate Capacitance . 5 5 j.. 5 Vpg=2WV, lg=0
Csy Source-Gate Gapacitance o -5 5 5 | Vg =20V, Ip=0 _
Ciss Common-Seurce {nput’ 16 16 16| pF 11=1MHz
Capacltance ) ) Vpg =20V, Vg =0
Crgs ] Common-Source Heversa A 3.5| 35 35 |
Transfer.Capacltance - . . .
td(oni Turn 'ON Delay Tima 15 15 20 Switching Time Test Conditions
it Rise Time 10 20 40| ns U1897 - L4808 L1899 -
i ' ) VbD av 3V av
. ) ) V&s(on) 0 0 0
tott | Tum GFF-Time 40 80 80 Vasiof) -t2v  -BY -8V
Ry 4250 7700 11200
Ipion). B.6MA 4mA. 2.5mA

NOTE: 1. Pulse test pulsewidth =300 us; duty cycle<3%
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APPLICATIONS -

@ Small Signal Attenuators

¢ Filters ) )

* Amplifier Gain Control \
* Oscillator Amplitude Control

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

Gate-Drain or Gate—Source Voltage
Gate Current ... e 10 mA
Storage Temperature Range .. =B5°C to +200°C
Operating Température Range- --55°C to +1505C

VOR2N13PI4NI7N
Voltage Controlled
- Resistors

Lead Temperature (Scldering, 10 sec Yoo +300°C o
Power Dissipation ....0.........0 0, VERAN Dr2)
Derate above 25°C . - -| 5010. (4N} ) /'—%‘ FULL A
- i Wz e .
v [
PIN . vorap ! . o g0 o | rr
. L - i S T T - _
CONFIGURATIONS: 5808 e ™
. . '. B ) 'ﬁ'!sd ‘DDZSK% | i _L
“To-18 TO72 - . TOg2 o G ol T e b
’ 1P-Channel {N-Channety - * "5 NaTE: suas'ﬂ;mz
T ‘ NOTE SUBSTRATE IS GATE _%—*

- CHIP ..
TOPOGRAPHY = = .
VOR2N 03w VCR7N
5001 e 5007
D01 FULL AADIUS oos om_“"“{ ' |"'~

iy '”“_‘T"’" ] ™7 NOTE SUBSTRATEIS GATE. 1§ ::g ::2
; T w| V@ |gm

a1y -
2 % LI . 8| SmsianTE

SQURCE. \ FSGATE<

r""““"ﬁn‘f'-‘ / \ '

| s, e MBes

ISOLAGET. -

ORDERING INFORMATION

TO48 | TO-TR WAFER DICE
VERZN — VCRZN/W -1 VCRZN/D
‘VCR4N e VCR4AN/W | VCR4N/D
— VCR3P | - VCRaPW - [ VCR3PID |
— | vgr?N VGR7NIW- | . VCRVN/D |

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

ELECTRICAL CHARACTERISTICS 25°C- unless otherwise noted) .

N-Channel VCR FETs

. VCREN | VCR4N | VCR7N ‘ ~
‘ Parameter Min | Max | Min | Max | Min | Max [Unit Test Conditions
S|less | Gate Raverse Current - ) | -5 102 —0.1] nA |Vgg =-15V, Vpg =0
I BVass | Gate-Source Breakdown Voltage | -15 —15 =15 v Ig =—1 pA, VD§ =0
T Vasiofy |[Gate-Source Cutoff Voltage =35 =7 [-85) -7 )-25) -5 Io =1 uA; Vos = 10V
C | rdston) Drain Source ON Resistance 20 | 60 | 200 | 600 [4,000{8,000] O [Vas=0, Inp=0 f=1kHz
D] Cdgo Drain-Gate Capacitance l75 | | 3 15 | pp{Vep =710V, Is=0 L _ ¢\
Y| Csgo Source-Gate Gapacntance 7.5 ‘3 1.5 - [Vég=—10V, Ip =0 :
P-Channel VCR FETs ‘ : LA
. Parameter - YCR3P Unit ~ ‘Test Conditions
S| lass Gate Reverse Gurrent 20 nA Vas = 15V, Vbs =.0
I BVgss Gate-Source Breakdown Voltage 15 [ VV lg =1uA, Vos =0
1 T ‘Vesefy | Gate-Source Cutoff Voltage 3.5 7 Ip = =1uA, Vbs = -10V]
C | rosom Drain-Source ON Resistance 70 200 Ves=0,lp=0 f=1kHz
1D | Cage Drain-Gate Capacitance B B C | Vao = 10V, 1g=0 M
: = pF f =1 MHz
Y | Csgo Source-Gate Capacitance 6 Vas =10V, Ib=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
minimum resistance, and increases as the gate vollage ap-
proaches the pinch-off voltage.

This VCR is intended for use on applications using low level
AC signals, Figure 1 shows the output characteristics, with
an eniarged graph of VDS = 0 for AC signals with no DC
component. Operation is in the first and third quadrants; the
daevice witl operate In the first quadrant only if a constant
current is applied to the drain and the input signal level Is
kept low,

wr

BINTERSIL

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

-tion. This distortion may be improved by introducing local

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

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

Vgs = 0V
Vgs = -2V
Vag = -4V
Vas = -BY
i Vgg = -8V

JFET OUTPUT CHARACTERISTICS
ENLARGED AROUND Vpg = 0

Vpg-VOLTS

JFET OUTPUT CHARACfERISTICS '

FIGURE 1 '

GATE CONTROL

FIGURE 2
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