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ABOUT OUR COVER

We, at Intersil, believe in using the wisdom of the past
to help turn today’s ideals into tomorrow’s realities. This
policy is reflected in our advertising posters, each of
which shows one of history’s great thinkers.

A copy of one or all of the posters is yours for the asking.
See the back of this Product Guide for offer details.
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Intersil reserves the right to make changes in the
circuitry or specifications contained herein at
any time without notice.

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

" infringement.

Intersil, Inc.

10710 N. Tantau Avenue

Cupertino, California 95014

U.S.A. /
Tel: (408) 996-5000

TWX: 910-338-0171 (INTRSLINT CPTO)

Printed in U.S.A. © Copyright 1981, Intersil, Inc., All Rights Reserved.
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Intersil is ranked among the ten largest independent
manufacturers of semiconductors in the United States.
The present Intersil is the result of a 1976 merger
between Intersil, Inc., a major supplier of semicon-
ductor devices, and Advanced Memory Systems (AMS),
a leading source of add-on and add-in memories for
computers and computer-related equipment. This
strength was further augmented in 1979 by the
acquisition of Datel Systems, inc., a company widely
known for superior data acquisition products and

" systems.

Intersil employs over 4000 people in its three oper-
ating divisions (Semiconductor, Memory Systems and
Datel-Intersil) and carries out product development
and manufacturing activities at plants in Cupertino,
Santa Clara and Sunnyvale, California; Mansfield,
Massachusetts; Bombay, India; and Singapore. The
company produces analog and digital integrated
-circuits, using CMOS/LSI, MOS/LSI, low-power CMOS,
and bipolar LS| technologies. Applications and markets
include data acquisition and processing, industrial
process control, portable and fixed instrumentation,
RF and telecommunications, data conversion, and
horological equipment.

Intersil’s Systems Division is a major manufacturer
of add-on meémories for upgrading IBMs 370, 360 and .
303XX series of computer mainframes, and to date has
shipped and installed more than five billion bytes of
semiconductor memory. The group also manufactures
a line of standard and custom microsystems and
memory expansion boards for numerous micro and
minicomputer applications.

Significant new semiconductor products introduced
in 1980 include: .

O IVN60OOK Series Vertical Power FETs—A propri-
etary double-diffusion planar process yields vertical
power MOS FETs with breakdown voltage ratings
as high as 450V. Unique geometry of the IVN6000
series provides for low ON resistance and high
current density. Devices can switch in 10 ns, ten
times faster than other DMOS power transistors

. on the market.

ICL7660 Voltage Converter—A unique CMOS chip

which converts positive voltage to negative voltage

with 99.9% accuracy (R, =55%). Power conversion
efficiency is 98% and Iy ; is greater than 40 mA.

Solves the problem of providing a second power

supply, and can be cascaded or paralleled for

greater negative voltages or more current.

ICL7650 Ultra-Stable Op Amp—YVery nearly the

“universal” op amp, in terms of error-free oper-

ation, low power consumption, DC stability and

input offset voltage. Long-term drift with temper-
ature is only 0.01 xV/°C over the full temperature
range. DC input bias current is only 10 pA, and
gain, CMRR and PSRR are extremely high—in
excess of 130 dB. High slew rate is 2.5V/us. Gain-
bandwidth product is 2 MHz. Needs no trimming
potentiometer to maintain stability. Phase error is
less than 10°.

82HM Series High-Speed ROMs—An attractive

alternative to the hard-to-get bipolar 82S series
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PROMs; pin-for-pin replacements, but with better
delivery time and better prices. HMOS. process
-provides high reliability and cost effectiveness.

Available ROMs include:
82HM137 (1K x 4)
82HM141 (5612 x 8)
82HM181 (1K x 8)
82HM185 (2K x 4)
82HM191 (2K x 8)

'1ICM7240/50/60 CMOS Programmable Timer/

Counters—A family of RC oscillators/timers/

counters with selectable output counts from RC to

255 RC. High frequency operation to 13 MHz.

Timing may be programmed from microseconds to

days, and counting modes can be straight binary

or decimal.

ICL7126 Micropower 3%2-Digit A/D Converter— -

A CMOS chip which includes all active devices
needed for direct LCD interface, including seven
segment decoders, direct display drivers, reference
and clock. Capable of operation for as long as 9000
hours—nearly a year—on a single 9V battery.
High-accuracy features include auto-zero to less
than 10 nV, zero drift of less than 1 uV/°C, input
bias current of 10 pA max, and rollover error of less
than one count.

ICM7236 412-Digit VF Counter-Driver—New low-
power CMOS up-counter with static drivers for
vacuum fluorescent displays. High-performance
device includes decoders, output latches, count
inhibit, reset and leading-zero blanking on a single
chip. For fast counting, 15 MHz is guaranteed and
25 MHz is typical. Maximum count to 19999.

Typical power consumption is 10 pA.

IM80C48/IM80C35 CMOS Microprocessor—An 8-bit
single-chip microprocessor which is pin-and func-
tion compatible with the NMOS 8048/8035 while.
offering the inherent low power dissipation and
excellent noise immunity typical of CMOS. Power
dissipation with a 6 MHz crystal (3 MHz internal -
clock) is less than 55 mW. The devices also feature
a power-down mode which retains RAM data
‘integrity.

ICM7235 4Y2-Digit VF Display Decoder/Driver—
A single-chip interface between microprocessors
and non-multiplexed 7-segment vacuum fluorescent
displays. Available with multiplexed BCD input for
digital logic interface, or with high-speed pP inter-
face, and in hexadecimal (0-9, A-F) or Code B

(0-9, dash, E, H, L, P, blank) outputs. The CMOS
device features display blanking, static discharge
protection, brightness control and low power
consumption.

Intersil’s full range of quality integrated circuits and
discrete devices is available through a world-wide -
network of stocking distributors. Field sales offices are
located in all major market areas of the United States
and Canada to provide a high level of product support.
A complete listing of these distributors, Sales Repre-
sentatives and Company Sales Offices is |nc|uded at
the end of this publlcatlon

Access times are 60 ns
for the 137 and 141, 70 ns
for the 181 and 185, and
80 ns for the 191.

O
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BASE NUMBER INDEX )

If only the basic part number is known, use the Base
Number Index, as a locator aid. The Base Number
Index is organized in alpha-numeric sequence, with
prefix letters appearing in bold 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/temperature/pin number suffixes are included,
~_but may be obtained from the specific product data
sheet.

FUNCTIONAL INDEX

This is an‘index of Intersil device types categorized by
product grouping and function. The first major sub-

" section, DISCRETES, is further subdivided into cate-

gories for JFETs, MOSFETs, and special function

devices. VMOS, the next major subsection, is arranged

- according to device characteristics for rpg oy All -

. remaining major subsections (ANALOG SWITCHES/
MULTIPLEXERS, DATA ACQUISITION, LINEAR,
TIMERS/COUNTERS, CONSUMER CIRCUITS, MEM-
ORIES, MICROPROCESSORS/PERIPHERALS and
DEVELOPMENT SYSTEMS) are organized alphabeti-
cally by function within easy grouping. The Functional
Index appears in its entirety in the front matter section
of this publication, and an appropriate sub-index
appears at the begmmng of each major product
subsection.

CROSS-REFERENCE GUIDES

‘Two cross-reference guides are provided, including

one for discrete devices and one for integrated circuits.

The discrete device cross reference indicates
whether Intersil can provide the industry-standard
type, or an Intersil-preferred part instead.

The IC alternate source cross-reference lists com-
petitive manufacturer device types for which Intersil:
makes pin-for-pin replacements. In the left-hand
column, the competitive device part number is organ-
ized 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 provide a
quick reference of key parameters for the devices
contained in that section.

DEVICE FUNCTION/PACKAGE CODES
Diagrams which provide decoding information for
device prefix and suffix codes are provided as rear

. matter material, as are package dimensions.

DIE SELECTION CRITERIA
Many of Intersil’'s semiconductor products are available -
in die form. This séction 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

Defines Intersil’s commitment to 100 percent com- .
pliance with MIL-STD-883, MIL-STD-750, MIL-M-38510
and MIL-S-19500 specifications. Also outlines Intersil’s
programs for quality conformance, quality testing and
limited use qualification, and includes a glossary of
military/aerospace Hi-Rel terms.

‘NOTE:

In this publlcatlon PRELIMINARY
is used to indicate that at the
time of printing the device was

" not fully characterized. ADVANCE
' INFORMATION means that the

device is in the pre-production
stages.
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- TYPE # PAGE TYPE # PAGE TYPE # PAGE TYPE # . PAGE l \
LH 0042 5-6 D 129 3-35 DG 185 3-41 | HA 2507 5-104
ADC 0801 4-9 DG 129 3-31 DGM 185 3-45 . HA 2510 5-99
ADC 0802 4-9 G- 129 3-29 IH 185 3-50 HA 2512 5-99
ADC 0803 4-9 IT 129 1-20 DG 186 - 341 HA 2515 5-99
ADC 0804 4-9 G 130 3-29 DG 187 3-41 HA 2517 5-104
VN 10KM 2-3 IT 130 1-21 DGM 187 3-45 | HA 2520 5-99
ID 100 1-11 G 131 3-29 IH 187 3-50 HA 2522 5-99
IT 100 1-13 IT 131 1-21 3N 188 1-31 HA 2525 5-99
LM 100 5-11 G 132 3-29 DG 188 3-41 HA 2527 - 5-104
ICL 101ALN 5-75 IT 132 1-21 DGM 188 3-45 U 257 1-36
ID 101 1-11 DG 133 3-31 IH 188 3-50 HA 2600 5-106 -
IT 101 1-13 G 1330 3-29 3N 189 1-31 HA 2602 5-106
LM 101A 5-15 DG 134 ‘ 3-31 DG 189 3-41 HA 2605 5-106
LM 102 5-17 G 1340 3-29 U 1897 1-50 - 2N 2607 1-51
J 105 1-14 G 1350 3-29 U 1898 1-50 HA 2607 5-107-
LM 105 5-23 IT 136 1-22 © U 1899 1-50 2N 2608 1-51
J 106 1-14 G 1360 3-29 3N 190 1-31 2N 2609 1-561
J 107 1-14 IT 137 1-22 DG 190 3-41 HA 2620 5-106
LM 107 5-27 IT 138 1-22 DGM 190 3-45 HA 2622 5-106
ICL 108ALN 5-75 IT 139 1-22 IH 190 3-50 HA 2625 5-106
LM 108 5-32 DG 139 3-37 3N 191 1-31 HA 2627 5-109
LD 110 4-4 LM 139 5-41 DG 191 3-41 VCR 3P - 1-9
LM 110 5-19 DG 140 3-31 DGM 191 3-45 VN 30AB 2-5
DG 111 3-6 IT 140 1-24 IH 191 3-50 LM 300 511
J 111 1-13 DG 141 3-31 VCR 2N 1-9 LM 301A 5-15
LD 111 4-4 DG 142 3-37 DG 200 3-55 ICL 301ALN 5-75
LM 111 5-33 ICM 1424 " 75 IH 200 3-59 LM 302 5-19
ICM 1115 7-4 DG 143 3-37 U 200 1-32 U 304 1-37
D 112 3-9 DG 144 3-37 DG 201 3-61 LM 305 5-23
DG 112 3-6 DG 145 3-37 IH 201 3-65 U 305 1-37
J 112 1-13 DG 146 3-37 J 201 1-33 U 306 1-37
D 113 3-9 DG 151 3-31 U 201 1-32 LM 307 5-27
J 113 1-13 DG 152 3-31 IH 202 3-65 ICL 308LN 5-756
LD 114 4-4 DG 153 3-31 J 202 : 1-33 J 308 1-38
LM 114 1-16 DG 154 3-31 . U 202 1-32 LM 308 5-32
G 115 3-13 "3N 161 1-25 J 203 1-33 U 308 1-39
DG 116 3-15 DG 161 3-37 J 204 1-33 J 309 1-38
G 116 3-18 DG 162 3-37 LH 2101A 591 U 309 1-39
M 116 1-17 3N 163 1-26 LH 2108 593 J 310 1-38
G 117 3-18 DG 163 3-37 LH 2110 5-95 LM 310 5-19
DG 118 3-15 3N 164 . 1-26 LH 2111 5-97 U 310 1-39
G 118 3-18 DG 164 3-37 2114 8-5 LM 311 5-33
G 119 3-18 3N 165 1-27 M 2114L 8-9 LM 324 5-78
D 120 " 39 3N 166 1-27 2147 8-13 LM 339 5-41
DG 120 3-21 3N 170 1-28 M 2147 8-16 VN 35AB 2-5
IT 120 1-18 IT 1700 1-48 2148 8-20 VN 35AK 2-7 -
D 121 3-9 3N 171 1-28 M 2148 8-24 2N 3684 1-52
DG 121 3-21 3N 172 1-29 LH 2301A 591 2N 3685 1-52
IT 121 1-18 3N 173 1-29 LH 2308 593 2N 3686 1-52
IT 122 1-18 J 174 1-30 U 231 1-35 2N 3687 1-52
D 123 3-25 J 175 1-30 LH 2310 5-95 2N 3810 1-53
DG 123 3-15 IT 1750 1-49 LH 2311 597 2N 3811 1-563
G 123 3-13 ©J 176 1-30 U 232 1-35 2N 3821 1-55
IT 124 1-19 J 177 1-30 U 233 1-35 2N 3822. 1-55
LM 124 5-36 DG 180 3-41 U 234 1-35 2N 3823 1-56
D 125 3-25 DG 181 o 34 - U 235 1-35 2N 3824 1-57
DG 125 3-15 DGM 181 3-45 HA 2500 5-99 2N 3921 1-58
G 125 3-29 IH 181 3-50 AM 25L02 4-11 2N 3922 1-58
DG 126 3-31 DG 182 3-41 AM 2502 4-11 2N 3954 1-59
G 126 3-29 DGM 182 3-45 HA 2502 5-99 2N 3955 1-59
IT 126 1-20 IH 182 3-50 AM 25L03 4-11 2N 3956 1-59
G 127 3-29 DG 183 3-41 AM 2503 4-11 2N 3957 1-59
IT 127 1-20 DG 184 3-41 AM 25L04 4-11 2N 3958 1-59
G 128 329 | DGM 184 3-45 AM 2504 4-11 2N 3970 1-60
IT 128 : 1-20 IH 184 3-50 HA 2505 5-99 2N 3971 1-60
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BASE NUMBER INDEX

TYPE #-

3972
3993
3994

4N
40AF
401
401

402 -

4027
403

404
4044
4045
405
406

4091

4091

4092
4092
4093

4093
410
4100
411
4117

4118
4119

421
422 .

4220
4221
4222
4223
4224

423
424
425
4250
426A

426

429A
433A
4338
4339

434A
4340
4341
4351
439A
4391
4391
4392
4392
4393

4393
440A

441A 7

441
4416

4416 -

442A
443A
444A

PAGE

1-60
1-61
1-61
1-9
2-9

3-68
1-41
1-41
8-212
1-41

1-41
1-62
1-62
1-41-
1-41

1-64
1-64
1-64
1-64
1-64

1-64
1-42
1-62
1-42
1-65

TYPE #

445A

"446A

450
451
451A

452
452A
453A
454A
455

46AF
461A
462A
463A
464A

4856
4857
4858
4859
4860

4861
4867
4868
4869
4878

4879
4880
5P

500
5000AN

5000AZ
50008
50008
5000T
5001

5001A
5001B
50018
5001T
5002

5003
5004
5005
5006
5007

5009
501

5010
5011
5012

5013
5014
5015
5016
5017

5018
5018
5019
5019
502 -

5020
5021
5022
5023
5024

TYPE #

5025
5026
5027
5028
5029

503
503
5030
5031
5032

5034
5035
5036
5037
5038

504

5040
5041
5042
5043

5044
5045
5046
5047
5048

5049
505

5050
5051
5052

5053
5101
5108
5110
5111

5112

5113
5114
5114
5115

5115

5116 -

5117
5118

5119 ° .

5140
5141
5142
5143
5144

5145
5196
5197
5198
5199
5200

5200
5200H
5200K
5200T
5201
5201C

5201H
5201K
5201T
5208
536

PAGE

3-96
3-96
3-96
3-96
3-96

5-49
1-45
3-96
3-96
3-96

3-96
3-96
3-96
3-96
3-96

1-45

3-103
3-103
3-103
3-103

3-103.

3-103
3-103
3-103
3-103

3-103
1-45

3-103
3-103

C 3111

3111
5113
3118
5115
5115

5-115
5-115

5-115

1-75
1-75

5-115
1-75
1-77
1-77
1-77

3-127
3-127
3-127
3-127
3-127

- 3-127

1-78
1-78
1-78
1-78
3-55

8-28
2-23
2-25
2-27
3-61

© 2-29

2-23
2-25
2-27
3-135
5-52

- 1-84

1-84

3-81
1-85
1-85
1-85

1-85
1-85
3-81
1-85
1-85

1-85
1-85
1-85
3-81
6-3
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TYPE # PAGE TYPE # PAGE TYPE # PAGE TYPE # PAGE
IM 6101 8-77 ICM 7045A 7-15 ICM 7242 6-134 ICL 8018A 4-88
IM 6102 8-97 ICM 7049A 7-4 ICM 7245 7-56 ICL 8019A 4-88
IM 6103 8-120 ICM 7050 7-24 ICM 7250 6-123 ICL 8020A 4-88
IH 6108 3-143 ICM 7051 7-4 ICM 7260 6-123 ICL 8021 5-187
IH 6116 3-149 ICL 7101 4-96 ICM 7270 7-2 ICL 8022 5-187
IH 6201 3-155 ICL 71C03 4-104 ICM 7271 7-60 ICL 8023 5-187
IH 6208 3-159 ICL 7104 4-118 ICM 7272 7-66 ICL 8038 5-190
IH 6216 3-165 ICL 7106 4-17 ICM 7273 7-2 ICL 8043 5-198
IM 6312 8-132 ICL 7107 4-17 ICM 7307 7-4 ICL 8048 5-205
IM 6316 8-139 ICL 7109 4-26 nA 733 5-63 ICL 8049 5-205
IM 6402 8-144 ICL 7116 4-42 IM 7332 8-227 ICL 8052 4-104
IM 6403 8-144 ICL 7117 4-42 IM 7364 8-230 ICL 8053 4-135
2N 6483 1-91 ICL 7126 4-50 nA 740 5-66 ICL 8063 - 5-213
2N 6484 1-91 ICL 7135 . 4-58 nA 741 5-70 ICL 8068 4-104
2N 6485 1-91 IM 7141 . 8219 AD 741K 5-74 ICL 8069 5-221
IMF 6485 1-93 IM 7141M 8-223 ICL 741HS 5-72 IM 82C43 8-233
IM 6504 8-152 ICM 7201 6-9 ICL 741LN 5-75 82HM137 8-237
IM 65X08 8-157 ICM 7206 7-28 nA 748 5-78 82HM141 8-240
IM 6512 8-163 ICM 7207 6-11 AD 7520 4-68 82HM181 8-243
IM 6514 8-169 . ICM 7207A 6-11 AD 7521 4-68 : 82HM185 8-247
IM 65X18 8-157 ICM 7208 6-15 AD 7523 : 4-74 82HM191 8-251
IM 65X51 8-174 ICM 7209 6-22 AD 7530 4-68 ICL 8211 5-223
IM 65X61 8-174 ICM 7210 7-2 AD 7531 4-68 ICL 8212 5-223
VN 66AF 2-11 ICM 7211 6-25 AD 7533 4-78 .| MFE 823 1-47
VN 66AK 2-7 ICM 7212 6-25 AD 7541 4-82 ICH 8500 5-233
IM 6653 8-180 ICM 7213 6-35 ICM 7555 6-140 ICH 8510 5-239
IM 6654 8-180 - ICM 7214A 7-2 ICM 7556 6-140 ICH 8515 5-247
IVN 6660 2-37 ICM 7215 7-36 ICL 7600 5-121 ICH 8520 5-239
2N 6660 2-39 ICM 7216 6-40 ICL 7601 5-121 ICH 8530 ) 5-239
IVN 6661 2-37 v ICM 7217 6-55 ICL 7605 5-130 VN 88AF 2-11
2N 6661 2-39 ICM 7218 6-67 ICL 7606 5-130 VN 89AB 2-5
VN 67AB 2-5 ICM 7220A 7-2 ICL 7611 5-140 VN 89AF 2-9
VN 67AF 2-9 ICM 7220FA 7-2 ICL 7612 5-140 VN 90AB 2-5
VN 67AK 2-7 ICM 7220MA 7-2 ICL 7613 5-140 VN ‘98AK 2-7
6801 8-187 ICM 7220MFA 7-2 ICL 7614 5-140 VN 99AK 2-7
6901 8-191 ICM 7223 7-42 ICL 7615 5-140 -
6910 8-192 ICM 7223A 7-3 ICL 7621 5-140
6912 8-196 ICM 7223VF 7-48 ICL 7622 5-140
6914 8-197 ICM 7224 6-76 ICL 7631 5-140
6915 8-198 ICM 7225 6-76 ICL 7632 5-140
6920 8-200 ICM 7226 6-83 ICL 7641 5-140
6941 8-201 ICM 7227 6-55 ICL 7642 5-140
6942 8-201 - uA 723 5-57 ICL 7650 5-155 ’
6950 8-205 ICM 7231 6-94 ICL 7660 5-161
6970-IFDOS  8-211 ICM 7232 6-94 nA 777 5-85
VCR 7N 1-9 ICM 7233 6-94 ICL 8001 5-167
IM 7027 8-212 ICM 7234 6-94 ICL 8007 5-171
ICM 7038A 7-4 ICM 7235 . 6112 ICL 8008 5-172
ICM 7038B/D/E/G  7-11 ICM 7236 6-118 ICL 8013 5-176
ICM 7045 7-15 ICM 7240 6-123 ICL 8017 5-183
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A DISCRETES
JFET Single
Switches
N-Channel Page
J105-7 1-14
J111-13 1-15
U200-2 1-32
U1897-99 - 150
2N3970-72 1-60
2N4091-93 1-64
ITE4091-93 1-64
2N4391-93 1-70
ITE4391-93 1-70
2N4856-61 1-72
2N5432-34 1-80
2N5638-40 1-88
P-Channel .
IT100/1 1-13
J174-77 1-30
2N3993/4 1-61
2N5018/19 1-74
2N5114-16 - 1-75
JFET Dual Switches
N-Channel
2N5564-66 1-87
JFET Single
Amplifiers
N-Channel :
J201-4 1-33
J308-10 1-38
U308-10 1-39
2N3684-87 1-52
2N3821/22 . 155
2N3823 1-56
2N3824 1-57
2N4117-19 1-65
2N4220-22 166
2N4223/24 1-67
2N4338-41 1-68
2N4416 1-71
ITE4416 1-71
2N4867-69 1-73
2N5397/98 1-79
2N5457-59 1-82
2N5484-86 1-84
P-Channel
U304-6 1-37
2N2607-9 1-51
2N5460-65 1-83
JFET Dual
Amplifiers
N-Channel
U231-35 1-35
U257 1-36
U401-6 1-41
U421-26 1-43
U440/41 1-44
IT500-5 1-45

2N3921/22 1-58
2N3954-58 1-59
2N5196-99 1-78
» 2N5452-54 1-81
2N5515-24 . 185
2N5902-9 X 1-89
2N5911/12 1-90
IT5911/12 1-90
2N6483-85 , 191
IMF6485 193
MOSFET Switches/
Amplifiers
N-Channel
M116 1-17
3N170/71 1-28
IT1750 1-49
2N4351 - 1-69
P-Channel
3N161 1-25
3N163/64 C 126
3N172/73 1-29
IT1700 - 1-48
MFE823 1-47
Dual P-Channel .
3N165/66 127
3N188-91 1-31
Bipolar Dual
Amplifiers
NPN Devices
LM114 1-16
IT120-22 1-18
IT124 T 119
1T126/27 1-20
IT140 1-24
2N4044/45 1-62
[ 2N4100 1-62
2N4878-80 1-62
PNP Devices
IT130-32 1-21
IT136-39 1-22
2N3810/11 1-53
2N5117-19 177

‘Special Function

High Speed Dual Diodes
1D100/1 , 1-11

Voltage Controlied
Resistors
VCR2-7 .19

VERTICAL POWER
MOSFETS

'BVpss> 350V,

rpS(on) < 5Q
IVNBOOOKN Series  2:31

DG111/112 3-6
DG116/118/123/125 3-16
DG120/121 3-22
DG126A Family 3-31
DG139A Family 3-37
DG180 Family 3-41
DGM181 Family 3-45
IH181 Family 3-50
~-DG200 3-55
IH200 3-59
DG201 3-61
1H201/202 3-65
1H401 3-68
IH5001/2 3-83
IH5003/4 3-85
IH5005/6/7 3-87
IH5009-24 3-91

BVpss <100V, -
rDS(°n)< 0.5
IVN5200/1HN Series  2-23
IVN5200/1KN Series 2-25
IVN5200/1TN Series  2-27
IVN5201CN Series 2-29
BVpss< 100V,
rps(on) < 5Q
VN10KM 2-3
VN30AB Series 2-5
VN35AK Series 2-7
VN40AF Series 29
VN46AF Series 2-11
IVN5000/1AN Series  2-13
IVN5000/1BN Series 2-15
IVN5000/1SN Series  2-17
IVN5000/1TN Series  2-19
IVN5001AZ Series 2-21
IVN6660/61 Series 2-37
2N6660/61Series 2-39
ANALOG
SWITCHES AND
MULTIPLEXERS
Multiplexers
IH5108 ~ 3118
IH5208 3-135
IH6108 3-143
IH6116 3-149
1H6208 ‘ 3-159
1H6216 3-165
Analog Switch
‘Drivers
D112/113/120/121 39
D123/125 3-25
D129 3-35

Analog Switches
with Drivers

IH5025-38 - 39

IH5040-51 3-10:
IH5052/3 311
IH5140-45 3-12
IH5200 3-5
IH5201 3-6

Analog Switches

| without Drivers

G115/123 3-1
G116-19 3-1
G125-32, 3-2
G1330/40/50/60
MM450/550, 3-8
. MM451/551,
MM452/552/MM455/555

Digital Translator/
Analog Driver

TTL or CMOS to
Higher Levels

IH6201 3-15!
DATA
ACQUISITION

AID Converters
LD110/111/114 4
ICL7109 4-2
ICL7126 4-5(
ICL7135 4.5
|CL8052/3 413!
ICL8068/8052A/7104 ~4-11¢
DIA Converters
ADC0801-4 4
AD7520/21/30/31 4.6
AD7523 4.7
AD7533 C 4T
AD7541 4.8
DVM Circuits
ICL7106/7 4.1
ICL7116/17 | 4-4:
ICL8052/7101 4.9
ICL8052/71C03 4-10.
ICL8068/71C03 4-10.
Successive
Approximation
Registers
AM25(L)02/3/4 41
DI/A Current
Switches
ICL8018/19/20 4.8



INEAR

mplifiers

river Amplifier for

ower Transistors  Page
L8063 5-213
river Amplifier for
ctuators, Motors -
H8510/20/30 5-239
'H8515 5-247

strumentation,
ommutating Auto-Zero

L.7605/6 5-130
»g-Antilog
1.8048/49 5-205
perational,
hopper Stabilized

5-155
peratlonal

ommutating Auto-Zero
L7600/1 5-121

perational, FET Input
100 5-6

42 -

03 5-49
JINE536 5-52
\740 5-66
L8007 5-171
18043 5-198
H8500 5-233
perational, General
Irpose
v101/301 5-15
v107/307 5-27
v108/308 5-32
1124/324 5-38
\741 5-70
L741HS * 5-72
D741K 5-74
L741LN 5-75
\748 - 5-78
\777 5-85
12101/2301 5-91
12108/2308 593 -
5101 5-113
L8008 . 5-174
perational, High
ipedance
A2600 Family 5-106
A2607/27 5-109
perational, High Speed
A2500 Family 5-99
A2507/17/27 5-104
L8017 5-183.

perational, Low Power
14250 5111

L76XX Series 5-140
L8021-23 5-187
deo

\733 5-63
omparators

al

12111/2311 5-97

7

Followers
LM102/302 5-19
LM110/310 5-19
LH2110/2310 - 595
Low Power
1CL8001 5-167
" Precision
LM111/311 5-33
Quad .
LM139/339 5-41
Sample and Hold
IH5110-15 5-115
Temperature Sensor
AD590 5-55
Voltage Reference
ICL8069 5-221
1CL8211/12 5-223
Voltage Regulators
LM100/300 511
LM105/305 5-23
pA723 - 5-57
Special Function
Multiplier
ICL8013 5-176
Voltage Converter
ICL7660 5-161

Waveform Generator
1CL8038 5-19

TIMERS,
COUNTERS AND
DISPLAY DRIVERS
| Timers

NE/SE555 6-3
NE/SE556 6-7
ICM7240/50/60 6-123
ICM7242 6-134
ICM7555 6-140
ICM7556 6-140
Counters

ICM7208 6-15
ICM7216 6-40
ICM7217/27 6-55
ICM7224/25 6-76
ICM7226 6-83
ICM7236 6-118
Counter Timebase
ICM7207/A 6-11
Display Drivers
ICM7211/12 6-25
ICM7218 6-67

' ICM7231-34 6-94
ICM7235 6-112

A-9

 Oscillator/Clock

Generator
ICM7209 6-22
ICM7213 6-35
Low Battery
Indicator
.ICM7201 69
CONSUMER
CIRCUITS
Watches
ICM1424C/IMC 7-5
ICM7245 7-56
ICM7271 7-60
|CM7272 7-66
Clocks
|CM7038 7-11
JCM7050 7-24
ICM7223 * 7-42
ICM7223VF 7-48
Stopwatches
ICM7045 7-15
ICM7045A 7-15
ICM7215 7-36
Touch Tone -
Encoders
ICM72068 7-28
DIGITAL
Memory
NMOS Static RAMs

2114 85
M2114L 89
2147 813
M2147 8-16
2148 8-20
M2148 8-24
7141 8-219
7141M 8-223
CMOS Static RAMs
IM6504 8-152
IM65X08 8-157
IM6512 8-163
IM6514 8-169
IM65X18 8-157
IM65X51 8-174
IM65X61 8-174
NMOS Dynamic RAM
IM7027/4027

8-212

NMOS ROMs

IM7332

IM7364

82HM137

82HM141

82HM181

82HM185

82HM191

CMOS ROMs

IM6312

IM6316

CMOS EPROMs

IM6653

IM6654

6920 EPROM
Programmer

" Bipolar PROMs

IM5200FPLA 8
IM5600/10 8-
IM5603/23 8
IM5604/24 8
Bipolar PROM
Programming
Specifications

Microprocessor

IM6100
6801Sampler Kit

Peripherals

IM6101
IM6102
IM6103
IM6402/3
82C43.

Development
Systems

InterceptJr. 8-205
Interceptll 8-192
Intercept CPU with Dual

8-55
8-187

877
8-97

8-144
8-233

Serial /10 8-196
Double Density

Flexible Disc

Controller 8-197
Concept-48 8-201
4K x 12 CMOS .

Memory Module  8-191
32K x 12 RAM

Board 8-198

6970 Disc Operatlng

System

8-120 -
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AMD

AM2502
AM2503 *

AMI
56508
$6518

Analog Devices

'AD7506/COM/CHIPS
AD7506/MIL/CHIPS
AD7506JD
AD7506JD/883B
AD7506JN

AD7506KD
AD7506KD/8838
AD7506KN

AD7506SD .
AD7506SD/883B
AD7506TD

AD7506TD/883B
AD7507/COM/CHIPS
AD7507/MIL/CHIPS
AD7507JD
AD7507JD/883B
AD7507JN
AD7507KD
AD7507KD/883B

- AD7507KN

AD7507SD
AD7507SD/883B
AD7507TD
AD7507TD/883B
AD7520JD
AD7520JN
AD7520KD

Intersil
AM2502

ﬁSL741
LM748

Intersil
IM65X08

-IM65X18

Intersil

AD741
IH6116C/D
IH6116M/D
IH6116CJI
IH6116CJ1/883B
IH6116CPI
IH6116CJI
IH6116CJ1/883B
IH6116CPI

IH6116MJI
IH6116MJ1/883B
IH6116MJI

IH6116M.1/883B
IH6216C/D
IH6216M/D
1H6216CJI
IH6216CJ1/883B
IH6216CPI
IH6216CJI
1H6216CJ1/883B
IH6216CPI
IH6216MJI
IH6216MJ1/883B
IH6216MJI
IH6216MJ1/883B
AD7520JD

* AD7520JN

AD7520KD

AD7520KN
AD7520LD
AD7520LN
AD7520SD
AD7520TD
AD7520UD
AD7521JD
AD7521JN
AD7521KD

AD7523AD
AD7523BD
AD7523CD
AD7523JN

AD7523KN
AD7523LN
AD7523SD
AD7523TD
AD7523UD
AD7530JD

AD7530LD
AD7530LN
AD7531JD
AD7531JN
AD7531KD
AD7531KN
AD7531LD
AD7531LN
AD7533AD

AD7533UD
AD7541AD
.AD7541BD
AD7541JN

AD7541KN

AD7541SD
AD7541TD

Datel
AM5402

EMM/SEMI
2114

Exar
XR2240

XRL556
Fairchild

AD7520KN
AD7520LD
AD7520LN
AD7520SD
AD7520TD
AD7520UD
AD7521JD

AD7521JN

AD7521KD

AD7523AD
AD7523BD
AD7523CD
AD7523JN
AD7523KN
AD7523LN
AD7523SD
AD7523TD
AD7523UD
AD75304D

AD7530LN
AD7531JD
AD7531JN
AD7531KD
AD7531KN
AD7531LD
AD7531LN
AD7533AD

AD7541TD

Intersil

HA2505
HA2525

Intersil
2114

Intersil

ICL7240
LM148
NES55
NES556
1CL8038
ICL7555
ICL7556

Intersil

LF155
LF156
LF157
LF255
LF256
LF257

HI0-0506-6
HI1-0506-2
HI1-0506-5
HI1-0506-8
HI3-0506-5
HI0-0507-6
HI1-0507-2

HI3-0507-5-

HI0-0200-6
HI1-0200-2
HI1-0200-4
HI1-0200-5

HI1-0200-8

IM5624

Intersii
IM7141

IM65X16 .

Intersil

HA2500
HA2502

1CL8021

IM6402 .
IH6116C/D
IH6116MJI
IH6116CJI
IH6116MJI/883B
IH6116CP}
IH6216C/D
IH6216MJI
IH6216CJI
IH6216MJI/883B
IH6216CPI
1H200B/D

DG200B/D
IH200AK

DG200B|
IH200AK/883B
DG200AK/833B
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continued
HI2-0200-2

HI2-0200-4
HI2-0200-5
HI2-0200-8

HI3-0200-5
HI0-0201-6

HI1-0201-2
HI1-0201-4
HI1-0201-5
HI1-0201-8

+13-0201-5
HI0-5040-6
HI1-5040-2
HI1-5040-5
HI1-5040-8
HI0-5041-6
HI1-5041-2
HI1-5041-5
HI1-5041-8
HI0-5042-6
HI1-5042-2
HI1-5042-5
HI1-5042-8
HI0-5043-6
‘HI1-5043-2
HI1-5043-5
HI1-5043-8
HI0-5044-6

HI1-5051-5
HI1-5051-8
HM6100
HM6101

HM7620
HM7621

Intel
2104A

IH200AA/8838
DG200AA/883B
DG200CJ
IH201C/D
DG201B/D
IH201MJE
DG201AK
IH201CJE
DG201BK
IH201CJE
DG201BK
IH201MJE/883B
DG201AK/883B
DG201CJ
IH5040C/D
IH5040MJE
IH5040CPE
IH5040MJE/883B
IH5041C/D
IH5041MJE
IH5041CPE
IH5041MJE/883B
IH5042C/D
IH5042MJE
IH5042CPE
IH5042MJE/883B
IH5043C/D
IH5043MJE
IH5043CPE
IH5043MJE/883B
IH044C/D
IH5044MJE
IH5044CPE
IH5044MJE/883B
IH5045C/D
IH5045MJE

IH5046MJE
IH5046CPE
IH5046MJE/883B
IH5047C/D
IH5047MJE
IH5047CPE

IH5047MJE/883B

IH5049CJE,CPE
IH5049MJE/883B
IH5050C/D
IH5050MJE
IH5050CJE,CPE
IH5050MJE/883B
IH5051C/D
IH5051MJE
IH5051CJE,CPE
IH5051MJE/883B

IM5624

Intersil
IM7027

IM87C41

Maruman
MIC2114

MicroPower
Systems

MP7520JD

MP7520LD
MP7520LN
MP7520SD
MP7520TD
MP7520UD
MP7521JD
MP7521JN

MP7521KD
MP7521KN
MP7521LD
MP7521LN
MP7521SD
MP7521TD
MP7521UD
MP7523JN

MP7523KN
MP7523LN
MP7530JD

MP7530JN

MP7530KD
MP7530KN
MP7530LD
MP7530LN
MP7531JD

MP7531JN

MP7531KD
MP7531KN
MP7531LD
MP7531LN
MP7533AD
MP7533BD
MP7533CD
MP7533JN

MP7533KN

MP7621BD
MP7621JN
MP7621KN
MP7621SD
MP7621TD

6331-1

Mostek
MK4027

‘Motorola

Intersil
2114

Intersil
AD7520JD

AD7520JN
AD7520KD

. AD7520KN

AD7520LD
AD7520LN
AD7520SD
AD7520TD
AD7520UD
AD7521JD

AD7521JN

AD7521KD
AD7521KN
AD7521LD
AD7521LN
AD7521SD
AD7521TD
AD7521UD
AD7523JN

AD7523KN
AD7523LN
AD7530JD

AD7530JN

AD7530KD
AD7530KN
AD7530LD
AD7530LN

.AD7531JD

AD7531JN
AD7531KD

AD7533CD
AD7533IN
AD7533KN
AD7533LN
AD7533SD
AD7533TD
AD7533UD
AD7541AD
AD7541BD
AD7541JN

* AD7541LN

AD7541SD
AD7541TD

Intersil
IM5603

IM5610

Intersil

IM7027
MK4027

Intersil

LF155
LF156
LF157
LF255
LF256

MC3302

National
Semiconductor

AD7520JD (DAC1022LCD)

AD7520JN (DAC1022LCN
AD7520KN (DAC1021LCD;

. AD7520KN (DAC1021LCN

AD7520UD (DAC1020L0
AD7521JD (DAC1222LC|
AD7521JN (DAC1222LCN
AD7521KD (DAC1221LCD
AD7521KN (DAC1221LCN
AD7521LD (DAC1220LCD,
AD7521LN (DAC1220LCN;
AD7521SD (DAC1222LD)
AD7521TD (DAC1221LD)
AD7521UD (DAC1220L0
AD7530JD (DAC1022L.CD)
AD7530JN (DAC1022LCN)
AD7530KD (DAC1021LCD)
AD7530KN (DAC1021LCN
AD7530LD (DAC1020LCD!
AD7530LN (DAC1020LCN)
AD7531JD (DAG1222L.CD)
AD7531JN (DAC1222LCN)
AD7531KD (DAC1221LCD)
AD7531KN (DAC1221LCN)
AD7531LD (DAC1220LCD!
AD7531LN (DAC1220LCN;
AD7533AD (DAC1022LCD
AD7533BD (DAC1021LCD)
AD7533CD (DAC1020LCD
AD7533JN (DAC1022LCN
AD7533KN (DAC1021LCN)
AD7533LN (DAC1020LCN)
AD7533SD (DAC1022LD
AD7533TD (DAC1021LD
AD7533UD (DAC1020LD)
AH0126CD

AHO126D

AHO0126D/883

AH0129CD

AHO0129D

AH0129D/883

AHO0133CD

AH0133D

AH0133D/883

AHO134CD

AHO0134D

AH0134D/883

AH0139CD

AHO0139D

AH0139D/883"
AH0140CD

AHO0140D

AH0140D/883

AH0141CD

AHO141D

AH0141D/883

AH0142CD

AH0142D

AH0142D/883

AH0143CD

AHO0143D

AH0143D/883

AH0144CD

" AH0144D

AHO0144D/883
AD0145CD
AH0145D
AH0145D/883
AH0146CD
AH0146D
AH0146D/883
AH0151CD

MC3302

Intersil

AD7520JD
AD7520KD
AD7520KD
AD7520KN
AD7520LD

AD7520UD
AD7521JD
AD7521JN
AD7521KD
AD7521KN
AD7521LD
AD7521LN
AD7521SD
AD7521TD
AD7521UD
AD7530JD
AD7530JN
AD7530KD
AD7530KN
AD7530LD
AD7530LN
AD7531JD
AD7531JN
AD7531KD
AD7531KN
AD7531LD
AD7531LN
AD7533AD
AD7533BD
AD7533CD
AD7533JN
AD7533KN
AD7533LN
AD7533SD
AD7533TD
AD7533UD
DG126BK
DG126AK
DG126AK/883B
DG129BK

DG133AK/883B
DG134BK
DG134AK
DG134AK/883B
DG139BK
DG139AK
DG139AK/883B
DG140BK
DG140AK
DG140AK/883B
DG141BK
DG141AK
DG141AK/883B
DG142BK
DG142AK
DG142AK/883B
DG143BK

DG143AK
DG143AK/883B
DG144BK
DG144AK
DG144AK/883B
DG145BK
DG145AK
DG145AK/883B
DG146BK
DG146AK

DG146AK/883B
DG151BK
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continued
AH0151D
AHO0151D/883
AH0152CD
AH0152D
AH0152D/883
AH0153CD
AHO0153D
AH0153D/883
AH0154CD
AH0154D

AHO0154D/883
‘AH0161CD

AHO0161D
AH0161D/883
AH0162CD
AH0162D
AH0162D/883B
AH0163CD
AH0163D
AH0163D/883
AH0164CD

AH0164D
AH0164D/883
AH!

ANS5013CN
AH5014CN
AHS5015CN
AH5016CN
AM9709CN
AM97CO9CN
AMO710CN

AM97C10CN -

AM9711CN
AM97C11CN
AM9712CN
AM97C12CN
DM545188
DM545287

‘DM74S5188
DM745287
DM745288
DM74S8387

LF356

LF357
LF11201D
LF11201D/883
LF11202D
LF11202D/883

LF11508D
LF11508D/883
LF11509D
LF11509D/883
LHO042
LH2101

DG151AK
DG151AK/883B
DG152BK
DG152AK
DG152AK/883B
DG153BK
DG153AK
DG153AK/883B
DG154BK
DG154AK °
DG154AK/883B
DG161BK

DG161AK
DG161AK/883B

DG162BK

DG162AK
DG162AK/883B
DG163BK
DG163AK
DG163AK/883B
DG164BK
DG164AK
DG164AK/883B
IH5009CPD
IH5010CPD
IH5011CPE

1B5012CPE
IH5013CPD

IH5009CPD
IH5010CPD
IH5010CPD
IH5011CPE
IH5011CPE
IH5012CPE
IH5012CPE

IH201MJE
DG201AK
IH201MJE/883B
DG201AK/883B
1H202MJE
DG202AK
IH202MJE/883B

IH6208MJE/883B
LHO0042
LH2101

MMS555

MM74C920
MM74C929
MM74C930

NEC

1PB403
uPD2114
uPD6508

'Plessey
SC748

PMI

PM155
PM156
PM157
PM255
PM256
PM257
PM308
PM355
PM356
PM357
SSS741

Raytheon

LF155
LF156
LF157

-A-12

IM65X51
IM65X08
IM65X18

Intersil
IM5603

2114
IM65X08
Intersil
LM748

Intersil

©ICL741

Intersil
LF155

LF156
LF157

RM741

' RM748

RV3302

RCA
CA101

CA748
CDP1854

“Signetics

ICL741
LM748
MC3302

Intersil

AD101
LM107

- LM111

NE556
IMB0C49
IM5610
IM5603
IM5623
IM5604
IM5624
IM5600 ..

Intersil
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continued

Siliconix

DGM111AL
DGM111AP
DGM111BP
DG123AL
DG123AP
DG123BP
DG125AL

DG181AL
DG181AP

DG181BA

DG181BP
DG182AA

DG182AL
DG182AP

Intersil

DG111AL
DG111AK
DG111BK
DG123AL
DG123AK
DG123BK
DG125AL

DG182AL
DGM182AL

DG182AK
DGM182AK

DG182BA

DG182BP.

DG183AL
DG183AP
DG183BP
DG184AL
DG184AP
DG184BP

. DG185AL

DG185AP
DG185BP
DG186AA
DG186AL

DG188AA
DG188AL

DG188AP
DG188BA

DG191AL
DG191AP
DG191BP
DG200AA
DG200AL
DG200AP
DG200BA
DG200BP

DG200CJ
DG201AP

DG201BP
DG201CJ

DG506AR
DG506BR

D125AP
D125BP
D129AL

G115BP

G116AL
G116AP
G116BP

G117AL
G118AL
G118AP
G119AL

DG182BA
DGM182BA
DG182BK
DGM182BK
DG183AL

DG185AK
DGM185AK
DG185BK
DGM185BK
DG186AA
DG186AL
DG186AK
DG186BA
DG186BK

DG190BK
DG191AL
DGM191AL
DG191AK
DGM191AK
DG191BK-
DGM191BK
IH200AA

IH6116MJI
IH6116CJ!
IH6116CPI
1H6216MJI
IH6216CJI

" 1H6216CPI
IH6108MJE

G118AK
G119AL

A-13

G123AL

Synertek
SY2114

G123AL

G123AK
LD110
LD111
LD114
MM452
MM455
MM552
MMS55

Intersil
2114

Intersil

733
ifﬁm
bt
LF155
LF156
LF157
LF255

DGM182BA
DGM182CJ
DGM182BA




NEAREST NEAREST NEAREST NEAREST
INDUSTRY INTERSIL INDUSTRY INTERSIL INDUSTRY INTERSIL INDUSTRY INTERSIL
STANDARD EQUIVALENT STANDARD  EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT
100S 2N5458 2N2606 2N2607 2N3331 2N5270 2N3814 1T132
100U 2N3684 2N2607 2N2607 2N3332 2N5268 2N3815 IT132
102m 2N5686 2N2608 2N2608 2N3333 IT132 2N3816 IT130
102s 2N5457 2N2609 2N2609 2N3334 IT132 2N3816A . IT130A
103M 2N5457 2N2609JAN 2N2609JAN 2N3335 IT132 2N3817 IT130
103S 2N5459 2N2639 IT120 *2N3336 IT132 2N3817A IT130A
104M 2N5458 2N2640 IT122 2N3347 IT137 2N3819 © 2N5484
105M 2N5459 2N2641 . IT122 2N3348 1T138 2N3820 2N2608
105U 2N4340 2N2642 IT120 2N3349 IT139 2N3821 2N3821
106M 2N5485 2N2643 IT122 2N3350 IT137 2N3821JAN 2N3821JUAN
107M 2N5485 2N2644 IT122 -~ 2N3351 IT138 . 2N3821JANTX 2N3821JANTX
110U 2N3685 2N2652 IT120 2N3352 IT139 2N3821JTXV 2N3821JTXV
120U 2N3686 2N2652A IT120 2N3365 2N4340 2N3822 2N3822
125U 2N4339 2N2720 IT120 2N3366 2N4338 2N3823 2N3823
1277A- 2N3822 2N2721 IT122 . 2N3367 2N4338 2N3823JAN 2N3823JAN
1278A 2N3821 T 2N2722 IT120 2N3368 2N4341 2N3823JANTX 2N3823JANTX
1279A 2N3821 2N2802 IT139 2N3369 2N4339 2N3823JANTXV 2N3823JANTXV
1280A 2N4224 - 2N2803 IT139 2N3370 2N4338 2N3824 2N3824
1281A © 2N3822 2N2804 IT139 2N3376 2N2608 2N3907 IT120
1282A 2N4341 2N2805 IT139 2N3378 2N2608 2N3908 IT120
1283A 2N4340 2N2806 IT139 2N3380 2N2609 2N3909 2N2609
1284A 2N4222 2N2807 IT139- 2N3382 . 2N3994 2N3909A 2N2609
1285A 2N3821 2N2841 2N2607 2N3384 2N3993 2N3921 2N3921
1286A 2N4220 2N2842 2N2607 2N3386 2N5114 2N3922 2N3922
130U . 2N3687 2N2843 2N2607 2N3409 IT122 2N3949 IT132
1325A 2N4222 2N2844 2N2607 2N3410 IT122 2N3950 IT132
135U - 2N4339 2N2903 \ IT122 2N3411 1T122 2N3954 2N3954
147 2N4224 2N2903A IT120 2N3423 17122 2N3954A 2N3954A
155U 2N4416 2N2910 IT122 2N3424 IT122 2N3955 2N3955 -
1714A 2N4340: 2N2913 IT122 2N3425 IT122 . 2N3955A 2N3955A
182S 2N4391 2N2914° IT120 2N3436 2N4341 2N3956 2N3956
1835 . 2N3823 . 2N2915 IT120 2N3437 2N4340 2N3957 2N3957
197S 2N4338 2N2915A IT120 2N3438 2N4338 2N3966 2N4416
198S : 2N4340 2N2916 IT120 2N3452 2N4220 2N3967 2N4221
1998 2N4341 2N2916A IT120 2N3453 2N4338 2N3967A 2N4221
2000M 2N3823 2N2917 IT122 2N3454 2N4338 2N3968 2N3685
2001M 2N3823 B 2N2918 IT122 2N3455 2N4340 2N3968A 2N3685
200 . 2N4392 2N2919 IT120 2N3456 2N4338 2N3969 2N3686
200U 2N3824 2N2919A IT120 2N3457 2N4338 b 2N3969A 2N3686
201S . 2N4391 2N2920 2N2920 2N3458 . 2N4341 2N3970 2N3970
202s 2N4392 2N2920A 2N2920 2N3459 2N4339 2N3971 2N3971
203S 2N3821 2N2936 IT120 2N3460 2N4338 2N3972 2N3972
204S 2N3821 2N2937 IT120 | 2N3513 IT122 2N3993 2N3993
2078A . 2N3955 2N2972 IT122 2N3514 IT122 2N3993A 2N3993
,2079A 2N3955 2N2973 IT122 2N3515 IT122 2N3994 2N3994
2080A 2N3955A 2N2974 IT120 2N3516 17122 2N3994A 2N3994
2081A 2N3955A 2N2975 IT120 2N3517 IT122 2N4009 IT132
2093M 2N3687 2N2976 IT120 2N3521 IT122 2N4010 IT132
2094M 2N3686 2N2977 IT120 2N3522 IT122 2N4011 IT132
2095M 2N3686 2N2978 17120 2N3574 2N2607 2N4015 IT139
2098A 2N3954 2N2979 17120 2N3575 2N2607 ' 2N4016 IT137
2099A 2N3955A 2N2980 IT121 2N3578 2N2608 2N4017 IT139
210U . 2N4416 2N2981 IT122 2N3587 . 17122 2N4018 IT139
2130U 2N5452 2N2982 IT122 2N3608 3N172 2N4019 IT139
2132u 2N3955 2N3043 IT121 2N3680 IT120 ° 2N4020 IT139
2134u 2N3956 2N3044 IT122 2N3684 2N3684 2N4021 IT139
2136U 2N3957 2N3045 IT122 2N3684A 2N3684 2N4022 IT139
2138U 2N3958 2N3046 IT121 2N3685 2N3685 2N4023 . IT137
2139U 2N3958 2N3047 IT122 2N3685A 2N3685 2N4024 IT137
2147V 2N3958 2N3048 IT122 2N3686 2N3686 2N4025 IT137
2148U 2N3958 2N3049 IT139 2N3686A 2N3686 2N4026 3N163
2149u 2N3958 2N3050 IT139 | 2N3687 2N3687 2N4038 2N4351
231S 2N3954 2N3051 IT139 2N3687A 2N3687 2N4039 - 2N4351
. 232s 2N3955 2N3052 IT129 2N3726 IT131 2N4065 3N163
233s . 2N3956 2N3059 IT139 2N3727 17130 2N4066 3N166
234s 2N3957 2N3066 2N4340 .| 2N3728 IT122 2N4067 3N166
2358 2N3958 2N3067 2N4338 2N3729 IT121 2N4082 2N3954
241U 2N4869 2N3068 2N4338 2N3800 IT132 2N4083 2N3955
250U 2N4091 2N3069 . 2N4341 2N3801 17132 2N4084 2N3954
251U - 2N4392 2N3070 2N4339 2N3802 IT132 2N4085 2N3955
2N2060 IT120 2N3071 2N4338 2N3803° 17132 2N4091 2N4091
2N2060A IT121 2N3084 2N4339 2N3804 1T130 2N4091A 2N4091
2N20608 IT121 2N3085 2N4339 2N3804A IT130A 2N4091JAN 2N4091JAN
2N2223 IT122 2N3086 ' 2N4339 2N3805 IT130 2N4091JANTX 2N4091JANTX
2N2223A . IT121 2N3087 2N4339 2N3805A IT130A 2N4091JANTXV 2N4091JANTXV
2N2386 2N2608 2N3088 2N4339 2N3806 : IT122 2N4092 2N4092
2N2386A 2N2608 2N3088A 2N4339 2N3807 IT122 2N4092A 2N4092
2N2453 IT122 2N3089 2N4339 2N3808 IT122 2N4092JAN 2N4092JAN
2N2453A IT121 2N3089A 2N4339 2N3809 IT122 2N4092JANTX 2N4092JANTX
2N2480 IT122 2N3113 2N2607 2N3810 2N3810 2N4092JANTXV 2N4092JANTXV
2N2480A IT121 2N3277 2N2606 2N3810A 2N3810A 2N4093 2N4093
2N2497 2N2608 2N3278 2N2607 2N3811 2N3811 2N4093A 2N4093
2N2498 2N2608 2N3328 2N5265 2N3811A 2N3811A 2N4093JAN 2N4093JAN
2N2499 2N2609 2N3329 2N5267 2N3812 B 17132 2N4093JANTX 2N4093JANTX
2N2500 2N2608 2N3330 2N5268 2N3813 IT132 2N4093JANTXV 2N4093JANTXV

**CON FACTORY
A4 CONSULT FACTOF



INTEERSIL

NEAREST NEAREST NEAREST NEAREST

INDUSTRY - INTERSIL INDUSTRY INTERSIL INDUSTRY INTERSIL INDUSTRY ._INTERSIL
STANDARD EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT
2N4100 2N4100 2N4979 2N4859 2N5471 2N5265 2N6448 IT121
2N4117 2N4117 2N5018 2N5018 2N5472 2N5265 2N6451 u31o
2N4117A 2N4117A 2N5019 2N5019 2N5473 2N5265 2N6452 u3io
2N4118 2N4118 2N5020 2N2843 2N5474 2N5265 2N6453 u31o
2N4118A 2N4118A 2N5021 2N2607 2N5475 2N5265 2N6454 u31o
2N4119 2N4119 2N5033 2N5460 2N5476 2N5266 2N6483 2N6483
2N4119A 2N4119A 2N5045 2N5453 2N5484 2N5484 2N6484 2N6484
2N4120 3N163 2N5046 2N5454 2N5485 2N5485 2N6485 2N6485
2N4139 2N3822 2N5047 2N5454 2N5486 2N5486 2N6502 IT122
2N4220 2N4220 2N5078 2N5397 2N5515 2N5515 2N6503 ° IT122
2N4220A : 2N4220 2N5090 IT122 2N5516 2N5516 2N6550 2N4868A
2N4221 2N4221 2N5103 2N4416 2N5517 2N5517 2N6568 2N5432
2N4221A 2N4221 2N5104 2N4416 2N5518 2N5518 2N6656 IVN6657
2N4222 2N4222 2N5105 2N4416 2N5519 2N5519 2N6657 2N6657
2N4222A 2N4222 2N5114 2N5114 2N5520 2N5520 2N6658 - 2N6658
2N4223 2N4223 2N5114JAN 2N5114JAN 2N5521 2N5521 2N6659 IVN6658
2N4224 2N4224 2N5114JANTX 2N5114JANTX 2N5522 2N5522 2N6660 2N6660
2N4267 3N163 2N5114JANTXV 2N5114JANTXV 2N5523 2N5523 2N6661 2N6661
2N4268 3N161 2N5115 2N5115 2N5524 2N5524 25C294 IT122
2N4302 2N4302 2NS5115JAN 2N5115JAN 2N5545 2N3954 28411 2N2607
2N4303 2N5459 2N5115JANTX 2N5115JANTX 2N5546 2N3955A 25J12 2N2607
2N4304 2N5458 2N5115JANTXV 2N5115JANTXV 2N5547 2N3955 25J13 2N5270
2N4338 2N4338 2N5116 2N5116 2N5549 2N4093 25J15 2N2607
2N4339 2N4339 2N5116JAN 2N5116JAN 2N5555 J310 25J16 2N2607
2N4340 -2N4340 2N5116JANTX 2N5116JANTX 2N5556 2N3685 25447 ) ..
2N4341 2N4341 2N5116JANTXV 2N5116JANTXV 2N5557 2N3684 25J48 .
2N4342 2N5461 2N5117 2N5117 2N5558 2N3684 25449 .
2N4343 2N5462 2N5118 2N5118 2N5561 u401 25450 ..
2N4351 2N4351 2N5119 2N5119 2N5562 u402 25478 ..
2N4352 3N163 2N5120 IT131 2N5563 U404 25479 .
2N4353 3N172 2N5121 17132 2N5564 2N5564 25J80 "
2N4360 2N5460 2N5122 IT132 2N5565 2N5565 2SK11 2N5457
2N4381 2N2609 2N5123 IT131 2N5566 2N5566 2SK12 2N5457
2N4382 2N5115 2N5124 IT132 2N5592 2N3822 25K13 2N5457
2N4391 2N4391 2N5125 IT132 2N5593 2N3822 2SK132 b
2N4392 2N4392 2N5158 2N5434 2N5594 2N3822 2SK133 .
2N4393 2N4393 2N5159 2N5433 2N5638 2N5638 25K134 ..
2N4416 2N4416 2N5163 2N3822 2N5639 2N5639 2SK135 ot
2N4416A 2N4416A 2N5196 2N5196 2N5640 2N5640 25K15 2N4868
2N4417 2N4416 2N5197 2N5197 2N5647 2N4117A 25K17 2N5484
2N4445 2N5432 2N5198 2N5198 2N5648 2N4117A 25K178 .
2N4446 2N5434 2N5199 2N5199 2N5649 2N4117A 2S5K179 ..
2N4447 2N5432 2N5245 ITE4416 2N5653 2N5638 25K18 2N3821
2N4448 2N5434 2N5246 2N5484 2N5654 2N5639 25K180 e
2N4856 2N4856 2N5247 2N5486 2N5668 2N5484 25K19 ITE4416
2N4B56A 2N4856 2N5248 2N5486 2N5669 2N5485 25K23 2N5459
2N4856JAN 2N4856JAN 2N5254 IT132 2N5670 2N5486 25K30 2N5458
2N4856JANTX 2N4B856JANTX 2N5255 IT132 2N5793 IT129 25K32 2N3822
2N4856JANTXV 2N4856JANTXV 2N5256 IT130 2N5794 IT129 25SK33 2N5397
2N4857 2N4857 2N5257 2N5457 2N5795 IT139 2SK34 2N3822
2N4B57A 2N4857 2N5258 2N5458 2N5796 17139 25K37 2N5484
2N4857JAN 2N4857JAN 2N5259 2N5459 2N5797 2N2608 25K41 2N5459
2N4B57JANTX 2N4857JANTX 2N5265 2N2607 2N5798 2N2608 25K42 2N3822
2N4857JANTXV 2N4857JANTXV 2N5266 2N2607 2N5799 2N2608 \25K43 ITE4092
2N4858 2N4858 2N5267 2N2608 2N5800 2N2608 25K44 ITE4416
2N4858A 2N4858 2N5268 2N2608 2N5801 2N4393 25K46 2N5459
2N4858JAN 2N4858JAN 2N5269 2N2609 2N5802 2N4393 25K48 2N3821
2N4858JANTX 2N4858JANTX 2N5270 2N2609 2N5803 2N4392 25K49 2N5484
2N4B58JANTXV 2N4858JANTXV 2N5277 2N4341 2N5843 IT130 2S5K50 ITE4416
2N4859 2N4859 2N5278 2N4341 2N5844 IT130 25K54 2N3822
2N4859A 2N4859 2N5358 2N4220 2N5902 2N5902 25KS55 2N3822
2N4859JAN 2N4856JAN 2N5359 2N4220 2N5903 2N5903 25K56 2N5459
2N4859JANTX 2N4B56JANTX 2N5360 2N4221 2N5904 2N5904 25K61 2N5397
2N4860 2N4860 2N5361 2N4221 2N5905 2N5905 2SK65 J201
2N4860A 2N4860 2N5362 2N4222 2N5906 2N5906 25K66 2N3821
2N4860JAN 2N4857JAN 2N5363 2N4222 2N5907 2N5907. 25K68 2N3822
2N4B60JANTX "2N4857JANTX 2N5364 2N4222 2N5908 2N5908 2SK72 2N5196

N4861 861 2N5391 2N4867A 2N5909 2N5909 GS 2N3821
2N4861A 2N4861 2N5392 2N4868A 2N5911 2N5911 3N145 3N163
2N4861JAN 2N4858JAN 2N5393 2N4869A 2N5912 2N5912 3N146 3N163
2N4861JANTX 2N4B58JANTX 2N5394 2N4869A 2N5949 2N5486 3N147 3N189

N4867 2N4867 2N5395 2N4869A 2N5950 2N5486 3N148 3N189
2N4867A 2N4867A 2N5396 2N4869A 2N5951 2N5486 3N149 3N161
2N4868 2N4868 2N5397 2N5397 2N5952 | 2N5484 3N150 3N163
2N4868A © 2N4868A 2N5398 2N5398 2N5953 2N5484 3N151 3N190
2N4869 2N4869 2N5432 2N5432 2N6085 IT122 3N155 3N163
2N4869A 2N4869A 2N5433 2N5433 2N6086 17122 3N155A 3N163
2N4878 2N4878 2N5434 2N5434 2N6087 IT121 3N156 3N163
2N4879 2N4879 2N5452 2N5452 2N6088 17121 3N156A 3N163
2N4880 2N4880 2N5453 2N5453 2N6089 IT122 3N167 3N163
2N4937 IT131 2N5454 2N5454 2N6090 IT121 3N157A 3N163
2N4938 ITI32 2N5457 2N5457 2N6091 IT121 3N158 3N163
2N4939 IT132 2N5458 2N5458 2N6092 17121 3N158A 3N163
2N4940 IT132 2N5459 2N5459 2N6441 IT122 3N160 3N161
2N4%41 IT131 2N5460 2N5460 2N6442 IT122 3N161 3N161
2N4942 17132 2N5461 2N5461 2N6443 IT122 3N163 3N163
2N4955 17122 2N5462 2N5462 2N6444 IT122 3N164 3N164
2N4956 11122 2N5463 2N5463 2N6445 IT121 3N165 3N165
2N4977 2N5433 2N5464 2N5464 2N6446 17121 3N166 3N166
2N4978 2N5433 2N5465 2N5465 2N6447 ITi21 3N167 3N161

A-15

**CONSULT FACTORY




INTERSIL

NEAREST NEAREST NEAREST
INDUSTRY - INTERSIL INDUSTRY INTERSIL . INDUSTRY INTERSIL INDUSTRY INTERSIL
STANDARD EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT
3N168 3N161 ADB38 2N3956 BFX36 IT131 CM646 2N4092
3N169 3N170 ADB39 2N3957 BFX70 IT122 CM647 2N4091
3N170 3N170 AD840 2N5520 BFX71 IT122 CM650 2N5432
3N171 3N171 AD841 2N5521 BFX72 IT122 CM651 2N5433
3N172 3N172 AD842 2N5523 BFX78 2N5397 CM652 2N5432
3N173 3N173 BC264 - . 2N5458 BFX82 2N5019 CM653 2N5433
3N174 3N163 BC264A " 2N5457 BFX83 2N5019 CM697 2N5433
3N175 3N170 BC2648B 2N5458 BFX99 IT120A CM800 2N5433
3N176 3N170 BC264C 2N5458 BFY20 IT122 CM856 -2N5433
3N177 3N1T71 BC264D 2N4416 BFY81 IT122 CM860 2N4868A
3N178 3N172 BCY8B7 IT121 BFY82 IT122 CMX740 2N5432
3N179 3N172 BCcYss IT122 BFY83 IT122 P640 2N4091
3N180 3N172 BCY89 IT122 BFY84 IT122 CP643 "2N5434
3N181, 3N161 8D512 o BFY85 IT122 CP650 2N5432
3N18. . 3N161 BD522 IVNSOO1BNE BFY86 IT122 CP651 2N5433
3N183 3N161 BF244 2N5486 BFY91 IT122 CP652 2N5433
3N188 3N188 BF244A 2N5484 BFY92 17122 CP653 2N5433
3N189 3N189 BF2448B 2N5485 BN209 IT122 01101 2N3821
3N190 3N190 - BF244C 2N5486 BSv22 2N4416 01102 2N3821
3N191 3N191 BF245 2N5486 BSV78 2N4856A D1103 2N4338
3N207 3N190 BF245A 2N4416 BSvV79 2N4857A D1177 2N3821
3N208 3N188 BF2458 2N4416 BSveo 2N4858A 01178 2N3821
3SK22 2N5486 BF245C 2N4416 ‘BSX82 2N3822 D1179 2N4338
3SK23 2N5397 BF246 2N5485 c21 2N3821 D1180 2N3822
3SK28 2N5397 - BF246A 2N5639 C2306 2N5196 D1181 2N4338
427 2N4392 BF2468 © 2N5638 38 2N4338 Dp1182 2N4338
4360TP 2N5462 - BF246C 2N5638 C413N 2N5434 D1183 \ 2N4341
5033TP 2N5460 BF247 2N4091 C610 2N4392 D1184 2N4340
588U 2N4416 BF247A 2N4091 C611 2N4221 D1185 2N4339
58T 2N5457 BF2478 2N4091 C612 2N4221 D1201 2N4224
597 2N4416 BF247C 2N4091 €613 2N4221 D1202 2N3821
703U 2N4220 BF256 2N5484 C614 2N4220 D1203 2N4220
704U 2N4220 BF256A 2N5484 C615 2N4221 01301 2N4222
705U 2N4224 BF2568B 2N4416 C620 2N4220 01302 2N4220
707U 2N4860 BF256C 2N4416 Cc621 2N4220 01303 2N4220
7140 2N3822 BF320 2N5461 C622 2N4220 D1420 2N4868
734EU 2N4416 BF346 ITE4392 €623 2N4220 D1421 2N3822
734U 2N5516 BF347 J201 C624 2N4220 D1422 2N4869
751U 2N4340 BF348 J310 C625 2N4220 D2T72218 IT129
7520 2N4340 . BF800 2N4867 C650 2N4220 D2T2218A IT129
753U 2N4341 BF801 2N4867 €651 2N4220 D2T72219 IT129
754U 2N4340 BF802 2N4338 €652 2N4220 D272219A IT129
755U 2N4341 BF804 2N4338 C653 2N4220 0272904 IT139
756U 2N4340 BF805 2N4869 C6690 2N4341 D2T2904A IT139
A190 ITE4416 BFB06 2N4869 C6691 2N4341 D2T2905 IT139
Al91 ITE4416 BFB08 2N4868 - C6692 2N4339 D2T2905A IT139
A192 2N4416 BF810 2N4858 C673 2N4341 027918 T12!
A193 2N5484 BFB811 2N4858 C674 2N4341 DA102 2N5196
A194 2N5484 BF815' 2N4858 €680 2N4338 DA402 2N5196
A195 2N5484 BF816 2N4858 C680A 2N4338 DN3066A 2N3821
A196 ITE4416 BF817 2N4858 681 2N4338 DN3067A 2N4338
A197 ITE4391 BF818 2N4858 C681A 2N4338 DN3068A - 2N4338
A198 ITE4392 BFQ10 uao1 682 2N4339 DN3069A 2N3822
A199 ITE4393 BFQ11 u401 C682A 2N4339 DN3070A 2N3821
A5T3821 2N5484 BFQ12 uv402 C683 2N4339 . DN3071A 2N4338 !
A5T3822 2N5484 . BFQ13 uao3 C683A 2N4339 DN3365A 2N4220
A5T73823 2N4416 BFQ14 u404 684 2N4220 DN33658 2N4091 -
A573824- 2N4341 BFQ15 u40s C684A 2N4220 . DN3366A 2N3686
A5T5460 2N5460 BFQ16 u406 C685 2N4220 DN33668 2N4091
A5T5461 2N5461 BFS21 2N5199 C685A 2N4220 DN3367A 2N3687 -
A5T5462 2N5462 BFS21A 2N5199 [o3:10] 2N4338 + DN33678 2N4091
AD3954 2N3954 BFS67 2N3821 c81 2N4338 DN3368A 2N4341
AD3954A 2N3954A BFS67P 2N5459 Cc84 2N4338 DN3368B 2N4221
AD3955 2N395 BFS68 2N3823 c8s 2N4338 ON3369A 2N4339
AD3956 2N3956 BFS68P 2N4416 c91 2N4858 ON33698 2N4220
AD3958 2N3958 BFS70 2N3821 c92 2N4091 DN3370A 2N4338 N
AD5905 2N5905 BFS71 2N3822 Cc93 2N4393 DN33708 2N4338
AD5906 2N5906 BFS72 2N3823 Cc94 2N468 DN3436A 2N4341
AD5907 2N5907 BFS73 2N3821 C94E 2N5457 DN34368 2N4222
AD5908 2N5908 BFS74 2N4856 cos 2N5457 DN3437A 2N4340
AD5909 2N5909 BFS75 2N4857 C9SE 2N5459 DN34378 2N4220
ADB10 2N4878 BFS76 2N4858 C96E . 2N5484 DN3438A 2N4338
ADBI11 2N4878 BFS77 2N4859 C97E 2N3822 DN34388 2N4339
AD812 2N4878 BFS78 2N4860 C98E 2N3822 DN3458A 2N4341
AD813 2N4878 BFS79 2N4861 CCa445 2N5432 DN34588 2N4222
AD814 IT124 BFS80 2N4416A CC4446 2N5434 DN3459A © 2N4339
AD815 IT124 BFT10 2N5397 697 2N4856 DN34598 2N4220
AD8B16 IT120A BFT11 . 2N5019 CF2386 2N5458 DN3460A 2N4338
ADB18 IT140 BFW10 2N3823 CF24 2N3824 DN34608 2N4220
AD820 IT132 BFW11 2N3822 CFM13026 2N4858 DNX1 2N4338
AD821 IT130A BFW12 2N4416 CM600 2N4092 DNX2 2N4338
AD822 IT130A BFW13 2N4867 CM601 2N4091 DNX3 2N4338
ADB30 2N5520 BFW39 IT129 CM602 2N4091 DNX4 2N4869
AD831 2N5521 BFW39A IT120 CM603 2N4091 DNX5 2N4868
AD832 2N5522 ° BFW54 2N3822 CM640 2N4093 DNX6 2N4338
ADB33 2N5523 BFW55 2N3822 CM641 2N4093 DNX7 2N4416
ADB33A 2N5524 BFW56 2N4860 CM642 2N4093 DNX8 2N4416
AD835 2N3954 BFW61 2N4224 CM643 2N4092 DNX9 2N4339
AD836 2N3955 BFX11 IT132 CM644 2N4092 0uU4339 2N5397
AD837 2N3955 BFX15 IT122 CM645 2N4092 DU4340 2N5398
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**CONSULT FACTORY "



INTERSIL

NEAREST NEAREST NEAREST EAREST
INDUSTRY  ~  INTERSIL INDUSTRY INTERSIL INDUSTRY INTERSIL INDUSTRY INTERSIL
STANDARD EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT
E100 2N5458 FE5459 2N5459 IRF132 . ITC3806 IT132
E101 J204 FE5484 2N5484 IRF133 . I7C3807 IT132
E102 2N5457 FE5485 2N5485 IRF150 . ITC3808 IT132
E103 2N5459 FE5486 2N5486 IRF151 b ITC3809 IT132
E105 J105 FF400 2N5457 IRF152 * ITC3810 IT130
E106 J106 FM1100 2N3954A IRF153 * ITC3811 IT130.
E107 J107 FM1100A 2N5906 IRF300 .. ITC4017 IT139
E108 J105 FM1101A 2N5906 IRF301 . ITC4018 IT139
E109 J106 FM1102 2N3954 IRF305 .. 1TC4019 IT139
E110 J107 FM1102A 2N5906 IRF306 . 1TC4020 IT139
Elll J111 FM1103 2N3955 IRF330 . 1TC4021 IT139
E111A Ji11 FM1103A 2N5908 IRF331 . ITC4022 IT139
El12 J112 FM1104 2N3957 IRF332 .. 1TC4023 IT137
E112A Jl12 FM1104A 2N5909 IRF333 . 1TC4024 IT137
E113 J113 FM1105 2N3954A IRF350 .. ITC4025 IT137
E113A J113 FM1105A 500 IRF351 . ITE2453 IT120
El14 J204 FM1106 2N3954A IRF352 * ITE2639 IT120
E174 J174 FM1106A IT500 IRF353 . ITE2640 17122
E175 J175 FM1107 2N3954 IRF530 . ITE2641 IT122
E176 J176 FM1107A 11500 IRF531 . ITE2642 IT120
E177 J177 FM1108 2N3955 IRF532 . ITE2643 IT122
E201 J201 FM1108A 17502 IRF533 .. ITE2644 IT122
E202 J202 FM1109 2N3957 IRF730 . ITE2720 IT120
E203 J203 FM1109A IT503 IRF731 .. ITE2721 IT122
E204 J204 FM1110 2N3955 IRF732 . ITE2722 IT120
E210 2N5397 FM1110A 2N5908 IRF733 .. ITE2903 IT122
E211 2N5397 FM1111 2N3957 IT100 IT100 ITE2913 IT122
E212 2N5397 FM1111A 2N5909 IT101 IT101 ITE2914 IT122
E230 2N4867 FM1112 2N5196 IT108 IT108 ITE2915 IT120
E231 2N4868 FM1200 2N3954 IT109 IT109 ITE2916 IT120
E232 2N4869 FM1201 2N3954 IT110 IT110 ITE2917 IT122
E270 J270 FM1202 2N3954 IT111 IT111 -ITE2918 IT122
E271 J271 FM1203 2N3955A IT120 IT120 ITE2919 IT120
E300 2N5397 FM1204 2N3955 IT120A IT120A ITE2920 IT120
E304 2N5486 FM1205 2N3954 IT121 IT121 ITE2936 IT120
E305 2N5484- FM1206 2N3954 IT122 11122 ITE2937 IT120
E308 J308 FM1207 2N3954 IT124 IT124 ITE2972 IT122
E309 J309 FM1208 2N3955A IT124A IT124A ITE2973 IT122
E310 J310 FM1209° 2N3955 IT1248 IT1248 ITE2974 IT120
E311 J310 FM1210 2N3955A IT125 IT125 ITE2975 IT120
E312 2N5397 FM1211 IT5911 17126 IT126 ITE2976 IT120
E400 2N3955 FM3954 2N3954 17127 IT127 ITE2977 IT120
E401 2N3955 FM3954A 2N3954A IT128 IT128 ITE2978 IT120
E402 2N3957 FM3955 2N3955 IT129 17129 ITE2979 IT120
€410 2N3955 FM3955A 2N3955A IT130 IT130 ITE3066 2N3685
E411 IT5911 FM3956 2N3956 IT130A IT130A ITE3067 2N3686
E412 IT5911 FM3957 2N3957 IT131 IT131 ITE3068 2N3687
E413 2N5454 FM3958 IT5911 IT132 IT132 ITE3347 IT137
E414 2N3956 FP4339 2N4339 IT136 IT136 ITE3348 IT138
E415 2N3957 FP4340 2N4340 IT137 IT137 ITE3349 IT139
E420 IT5911 FT0654A 2N5486 IT138 17138 ITE3350 IT137
E421 IT5912 FT06548B 2N5486 RN IT139 IT139 ITE3351 IT138
E430 J309(X2) FT0654C 2N4221. 11140 IT140 ITE3680 IT120
E431 J310(X2) FT0654D 2N4221 IT1700 IT1700 ITE3800 IT132
ESM25 u401 FT3820 2N5460 IT1701 3N172 ITE3802 IT132
ESM25A u401 F13820 2N5019 IT1702 3N163 ITE3804 17130
ESM4091 2N4091 FT3909 2N5019 IT1750 IT1750 ITE3806 IT132
ESM4092 2N4092 FT703 3N161 112700 3N165 ITE3807 IT132
ESM4093 2N4093 FT704 3N163 172701 3N165 1TE3808 IT132
ESM4302 2N5457 FVN2 VN67AK 17400 2N4392 ITE3809 IT132
ESM4303 2N5459 FVP2 .. 17404 IT404 ITE3810 IT130
ESM4304 2N5458 GET5457 2N5457 17500 17500 ITE3811 IT130
ESM4445 2N5432 -GET5458 2N5458 IT500P IT500 ITE3907 IT120
ESM4446 2N5434 GET5459 2N5459 501 17501 ITE3908 IT120
ESM4447 2N5432 HA7807 IT132 IT501P IT501 ITE4017 IT139
ESM4448 2N5434 HA7809 IT132 IT502. 17502 ITE4018 IT139
FEO654A 2N4386 HDIG1030 3N163 IT502P 17502 ITE4019 IT139
FE06548 2N5485 HEP801 2N3822 IT503 IT503 ITE4020 IT139
FE100 2N3821 HEP802 2N5484 IT503P IT503 ITE4021 IT139
FE100A 2N3821 HEP803 2N5019 17504 17504 ITE4022 IT139
FE102 2N4119 HEPF0021 2N5484 176911 IT5911 ITE4023 IT137
FEL102A 2N4119 HEPF1035 J176 IT5911 175911 ITE4024 IT137
FE104 2N4118 HEPF2004 2N5484 175912 175912 ITE4025 IT137
FE104A 2N4118 HEPF2005 2N5459 ITC2972 IT122 ITE4091 ITE4091
FE1600 2N4092 ID100 ID100 ITC2973 IT122 ITE4092 ITE4092
FE200 2N3821 ID101 ID101 ITC2974 IT120 ITE4093 ITE4093
' FE202 2N3821 IMF3954 2N3954 ITC2975 IT120 ITE4117 2N4117
FE204 2N3821 IMF3954A 2N3954A ITC2976 IT120 ITE4118 2N4118
FE300 2N3822 IMF3955 2N3955 ITC2977 IT120 ITE4119 2N4119
FE302 2N3821 IMF3955A 2N3955A 1TC2978 IT120 ITE4338 2N4338
FE304 2N3821 IMF3956 2N3956 ITC2979 IT120 ITE4339 2N4339
FE3819 2N5484 IMF3957 2N3957 ITC3347 IT137 ITE4340 2N4340
FE4302 2N5457 IMF3958 2N3958 ITC3348 IT138 ITE4341 2N4341
FE4303. 2N5459 IMF5911 IMF5911 ITC3349 IT139 ITE4391 ITE4391
FE4304 2N5458 IMF5912 IMF5912 ITC3350 17137 ITE4392 ITE4392
FE5245 2N4416 IMF6485 IMF6485 ITC3351 17138 ITE4393 ITE4393
FE5246 2N5484 IRF100 . ITC3352 IT139 ITE4416 ITE4416
FE5247 2N5486 IRF101 . ITC3800 IT132 ITE4867 2N4867
FES5457 2N5457 IRF130 ** ITC3802 17132 ITE4868 2N4868
FE5458 2N5458 IRF131 . ITC3804 IT130 ITE4869 2N4869
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INDUSTRY INTERSIL INDUSTRY INTERSIL INDUSTRY INTERSIL INDUSTRY INTERSIL
STANDARD EQUIVALENT . STANDARD EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT
IVN5000AND IVN5000AND | J203 J203 KE3823 2N3823 155359 . J204
IVNSOOOANE IVNS000ANE J203-18 J203 KE3970 ITE4391 L55360 J202
IVNS000ANF IVNSO00ANF J204 J204 KE3971 ITE4392 .LS5361 J202 .
IVN5000BND IVN5000BND J204-18 204 KE3972 ITE4393 LS5362 J203
IVNS000BNE IVN5000BND 210 2N5397 KE4091 ITE4091 LS5363 J203
IVNS000BNF IVNSO00BNF J211 2N5397 KE4092 ITE4092 LS5364 J203
IVNS000SND IVN5000SND J212 2N5397 KE4093 ITE4093 LS5391 2N4867A
IVN5000SNE IVN5000SNE J230 2N4867 KE4220 2N5457 LS5392 2N4868A
IVN5000SNF IVN5000SNF J231 2N4868 KE4221 2N5459 155393 2N4869A
IVN5001AND IVNS001AND J232 2N4869 KE4222 2N5459 LS5394 2N4869A
IVN5001ANE IVNSOO1ANE J270 J270 KE4223 J204 L55395 2N4B69A
IVN5001ANF IVNSOO1ANF J270-18 J270 KE4391 ITE4391 LS5396 2N4869A
IVN5001BND IVN50018ND 271 J271 KE4392 ITE4392 LS5457 2N5457
IVN5001BNE IVNS001BNE J271-18 J271 KE4393 ITE4393 LS5458 2N5458
IVN5001BNF IVN5001BNF 300 2N5397 KE4416 ITE4416 LS5459 2N5459
IVN5001SND IVN5001SND J304 2N5486 KE4856 ITE4391 LS5484 2N5484
IVN5001SNE IVN5001SNE J305 2N5484 KE4857 ITE4392 LS5485 2N5485

VN5001SNF IVN5001SNF J308 J308 KEA4858 ITE4393 LS5486 2N5486
IVNS5200HND IVN5200HND J309 J309 KE4859 ITE4391 LS5556 2N3685
IVN5200HNE IVN5200HNE J310 J310 KEA4860 ITE4392 LS5557 2N3684
IVN5200HNF IVNS200HNF J315 * 2N5397 KE4861 ITE4393 LS5558 2N3684
IVN5200KND IVN5200KND J316 U309 KE510 ITE4393 155638 2N5638
IVN5200KNE IVNS200KNE J317 u310 KE5103 J204 L55639 2N5639
IVN5200KNF IVN5200KNF 43970 ITEA4391 KE5104 ITE4416 LS5640 2N5640
IVN5200TND IVN5200TND J3971 ITE4392 KE5105 ITE4416 M103 3N161
IVN5200TNE IVN5200TNE J3972 ITE4393 KES511 ITE4392 M104 3N161
IVN5200TNF IVNS200TNF Jao1 IT501 KH5196 2N5196 M106 3N166
IVN5201CND IVN5201CND Jao2 17502 KH5197 2N5197 M107 . 3N189
IVN5201CNE IVN5201CNE Ja03 17503 KH5198 2N5198 M108 3N191
IVN5201CNF IVN5201CNF Jao4 17503 KH5199 2N5199 M113 3N161
IVN5201HND IVN5201HND J405 17504 LDF603 2N4221 M114 3N161
IVN5201HNE IVNS201HNE J406 17505 LDF604 2N4221 M116 M1l
IVN5201HNF IVN5201HNF J4091 ITE4091 LDF605 2N4221 M117 2N4351
IVN5201KND _IVN5201KND Ja092 ITE4092 LM114 1T120 M119 3N161
IVN5201KNE IVN5201KNE J4093 ITE4093 LM114A IT120A M163 3N163
IVN5201KNF IVN5201KNF Ja10 . IT502 LM114AH IT120A M164 3N164
IVN5201TND IVN5201TND Ja1l 17503 ‘LM114H IT120 M511 3N172

_ IVNS201TNE IVN5201TNE Ja12 17503 LM115 1T120 M511A 3N172
IVN5201TNF IVN5201TNF Ja20 IT5911 LM115A IT120A M517 3N163
IVN6657 IVN6657 Jaz1 IT5912 LM115AH IT120A MA7807 IT132
IVN6658 IVN6658 J4220 J204 LM115H 17120 MA7809 IT132
IVN6660 IVN6660 Ja221 J202 LM194 IT120A MAT-O01AH 1T140
IVN6661 IVN6661 Ja222 J203 LM394 IT120A MAT-O1FH 17140

100 2N5458 J4223 J202 LS3069 2N5458 MAT-01GH 17140
J101 2N4338 Ja224 J202 LS3070 2N5458 MAT-01H IT140
J102 2N5457 Ja30 J309 (X2) 153071 2N5458 MD1120 IT122
J103 2N5459 Ja302 2N4302 L53458 J204 MD1120F .

105 J105 J4303 2N5459 LS3459 J204 MD1121 17122
J105-18 J105 J4304 2N5458 LS3460 J204 MD1122 IT122
J106 J106 Ja3 J310(X2) LS3684 2N3684 MD1123 IT139
J106-18 J106 433 2N5457 153685 2N3685 112 IT129
J107 J107 J4338 2N5457 LS3686 2N3686 MD1129F .
J107-18 J107 J4339 2N5457 L53687 2N3687 MD1130 IT139
J108 J105 J4391 ITE4391 LS3819 2N5484 MD1130F .
J108-18 J105 J4392 ITE4392 LS3821 2N5457 MD2218 17129
J109 J106 J4393 1TE4393 LS3822 2N5458 MD2218A IT129
J109-18 J106 Ja416 ITE4416 LS3823 2N5458 MD2218AF .
J110 Jioz J4856 ITE4856 LS3921 2N3921 MD2218F .
J110-18 J107 J4857 ITEA4857 153922 2N3922 MD2219 IT129
Ji11 J111 J4858 . ITEAB58 LS3966 ITE4416 MD2219A IT129
Ji111-18 J111 J4859 ITE4859 LS3967 ITE4416 MD2219AF .
JI111A Ji J4860 ITE4860 153968 ITE4416 MD2219F .
J111A-18 Ji11 J4861 ITE4861 L53969 ITE4416 MD2369 IT129
Ji12 J112 J48e7 2N4867 154220 J204 MD2369A IT129
J112-18 J112 J4867A 2N4B67A 154221 J202 MD2369AF .
J112A Ji12 J4B67RR 2N4867 Ls4222 J203 MD23698 IT122
J112A-18 J112 J4868 2N4868 LS4223 J202 MD2369BF .
J113 J113 J4868A 2N4868A LS4224 J202 MD2369F . ..
J113-18 J113 J4868RR 2N4868 154338 2N5457 MD2904 IT139
J113A J113 869 2N4869 LS4339 2N5457 MD2904A IT139
J113A-18 J113 J4B69A 2N4869A LS4340 2N5457 MD2904AF .
J114 2N5555 J4B69RR 2N4869 LS4341 2N5458 MD2904F .
J1401 T501 J5103 2N5484 154391 ITE4391 MD2905 IT139
J1402 17502 J5104 2N5485 LS4392 ITE4392 MD2905A IT139
J1403 17503 J5105 2N5486 LS4393 ITE4393 MD2905AF .
J1404 17503 J5163 2N5486 LS4416 1TE4416 MD2905F .
J1405 17504 K114-18 2N55565 L54856 ITE4091 MD2974 IT120
J1406 17505 K210-18 2N5397 LS4857 1TE4092 MD2975 1T120
Ji174 J174 K211-18 2N5397 LS4858 ITE4093 MD2978 17120
J174-18 J174 K212-18 2N5397 LS4859 ITE4091 MD2979 IT120

75 J175 K300-18 2N5397 LS4860 ITE4092 MD3008 17120
J175-18 J175 K304-18 2N5486 154861 . ITE4093 MD3250 IT132
J176 J176 K305-18 2N5484 LS5103 2N5484 MD3250A IT131
J176-18 J176 K308-18 308 LS5104 2N5485 MD3250AF .
nrr J177 K309-18 J309 LS5105 2N5486 MD3250F ey
J177-18 J177 K310-18 J310 LS5245 ITE4416 MD3251 17132
J201 J201 KE3684 2N368 LS5246 2N5484 MD3251A CIT131
J201-18 J201 KE3685 N36! LS5247 2N5486 ° MD3251AF o

202 J202 KE3686 N3686 LS5248 2N5486 MD3251F .
J202-18 J202 KE3687 2N3687 LS5358 J204 MD3409 IT129
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STANDARD EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT
MD3410 IT129 MEF5563 403 MHQ6100 . MPQ6100A .
MD3467 IT139 MEM511 3N172 MHQ6100A .. MPQ6501 .
MD3467F .. MEM511A 3N1T72 MK10 2N4416 MPQ6502 s
MD3725 IT129 MEM511C 3N172 MMF 1 2N5197 MPQ6600 ..
MD3725F . MEM517 3IN172 MMF2 2N3921 MPQ6600A b
MD3762 IT139 MEM517A 3N172 MMF3 2N5198 MPQ6700 *
MD3762F . MEM5178 3N172 MMF 4. 2N3922 MPQ918 s
MD4957 IT132 MEM517C 3N172 MMF5 2N5199 MQ1120 i
MD5000 IT132 MEM550 3N189 MMF6 2N3955A MQ1129 .
MD5000A IT132 MEM550C 3N189 MMT3823 2N3823 MQ2218 .
MD50008 IT132 MEMS50F 3N189 MP301 . IT1248 MQ2218A =
MD7000 IT129 MEM551 3N190 MP302 IT125 MQ2219 .
MD7001 IT139 MEM551C 3N189 MP303 IT1248 MQ2219A *
MD7001F .. MEM556 3N172 MP310 2N4045 MQ2369 .
MD7002 IT122 MEM556C 3N172 MP311 2N4045 MQ2484 *
MD7002A IT122 MEM560 3N161 MP312 2N4044 MQ2904 .
MD70028 IT122 MEM560C 3N161 MP318 IT120A MQ2905 s
MD7003 IT132 MEM561 3N163 MP350 IT132 MQ3251 ..
MD7003A IT132 MEM561C 3N163 MP351 17130 MQ3467 ..
MD7003AF .. MEM562 2N4351 MP352 IT130 MQ3725 .
MD70038 IT132 MEM562C 2N4351 MP358 IT130A MQ3762 *
MD7003F .. MEM563 2N4351 MP3954 2N3954 MQ3798 *
MD7004 IT129 MEM563C 2N4351 MP3954A 2N3954A MQ3799 .
MD7004F . MEM711 M116 MP3955 2N3955 MQ3799A .
MD7007 IT129 MEM712 M116 MP3956 2N3956 MQ7001 .
MD7007A IT129 MEM712A M116 MP3957 2N3957 MQ7003
MD70078 IT129 MEM713 3N170 MP3958 2N3958 MQ7004 .
MD7007BF . MEMB06 3N163 MP5905 2N5905 MQ7007 .
MD7007F . MEMBO6A 3N163 MP5906 2N5906 MQ930 ..
MD708 IT129 MEMB07 3N172 MP5907 2N5907 MQos2 .
MD708A IT129 MEMBO7A 3N172 MP5908 2N5908 MTF101 2N5484
MD708AF . MEM814 3N161 MP5909 2N5909 MTF102 2N5484
MD7088 IT129 MEMB16 3N172 MP5911 2N5911 MTF103 2N5457
MD708BF . MEMBL7 3N172 MP5912 2N5912 MTF104 2N5459
MD708F . MEMB23 MFEB23 MP80O4 2N5520 ND5700 IT120A
MD8001 IT120 MEM954 3N188 MP830 2N5520 ND5701 IT120A -
MD8002 IT120 MEM954A 3N188 MP831 2N5521 ND5702 IT120
MDB0O3 IT122 MEM9548 3N188 MP832 2N5522 NDF9401 IT500
MD918 . MEM955 3N190 MP833 2N5523 NDF9402 I7501
MD918A .. MEM955A 3N190 MP835 2N3954 NDF9403 17502
MD918AF . MEM9558 3N190 MP836 2N3955 NDF9404 IT503
MD9188 . MF510 2N4092 MP837 2N3955 NDF9405 17504
MD918F .. MF803 2N4338 MP838 2N3956 NDF9406 IT500
MD918F . MF818 2N4858 MP839 2N3957 NDF9407 IT501
MD982 IT139 MFE2000 2N4416 MP841 2N5521 NDF9408 IT502
MD982F . MFE2001 2N4416 MP842 2N5523 NDF9409 IT503
MD984 IT139 MFE2004 2N4093 MPF102 2N5486 NDF9410 IT504
MEF103 2N5457 MFE2005 2N4092 MPF103 2N5457 NF3819 2N5484
MEF104 2N5459 MFE2006 2N4091 MPF104 2N5458 NF4302 2N5457
MEF3069 2N4341 MFE2007 2N4860 MPF105 2N5459 NF4303 2N5459
MEF3070 2N4339 MFE2008 2N4859 MPF 106 2N5485 NF4304 2N5458
MEF3458 2N4341 MFE2009 2N4859 MPF107 2N5486 NF4445 2N5432
MEF3459 2N4339 MFE2010 2N4859 MPF108 2N5486 NF4446 2N5433
MEF3460 2N4338 MFE2011" 2N5433 MPF109 2N5484 NF4447 2N5433
MEF3684 T 2N3684 MFE2012 2N5434 MPF111 2N5458 NF4448 2N5433
MEF3685 2N3685 MFE2012 2N5433 MPF112 2N5458 NF500 2N4224
MEF3686 2N3686 MFE2093 2N4338 MPF161 2N5398 NF501 2N4224
MEF3687 2N3687 MFE2094 2N4339 MPF208 2N3821 NF506 2N4416
MEF3821 2N3821 MFE2095 2N4340 MPF209 2N3821 NF5101 2N4867
MEF3822 | 2N3822 MFE2133 2N4860 MPF256 ITE4416 NF5102 2N4867
MEF3823 . 2N3823 MFE2912 2N5433 MPF4391 ITE4391 NF5103 2N4867
MEF3954 2N3954 MFE3002 3N170 MPF4392 ITE4392 NF511 2N4860
MEF3955 2N3955 MFE3003 3N164 MPF4393 ITE4393 NF5163 2N4341
MEF3956 2N3956 MFE3020 3N166 MPFB820 J310 NF52 2N3684
MEF3957 2N3957 MFE3021 3N166 MPF970 J175 NF521 2N3685
MEF3958 2N3958 MFE4007 2N3686 MPF971 J175 NF522 2N3686
MEF4223 2N4223 MFE4008 2N3686 MPQ1000 .- NF523 2N3865
MEF4224 2N4224 MFE4009 2N3685 MPQ1050 . NF530 2N4341
MEF4391 ITE4391 MFE4010 2N2608 MPQ2221 . NF531 2N4339
MEF4392 ITE4392 MFE4011 2N2608 MPQ2222 . NF532 2N4341
MEF4393 ITEA4393 MFE4012 2N2609 MPQ2369 . F53 2N4339
MEF4416 ITE4416 MFE5000 . MPQ2483 * NF5457 2N5457
MEF4856 2N4856 MFEB823 MFEB23 . MPQ2484 .. NF5458 2N5458
MEF4857 2N4857 MHQ2221 . MPQ2606 . NF5459 2N5459
MEF4858 2N4858 MHQ2222 .. MPQ2607 - NF5484 2N5484
MEF4859 2N4859 MHQ2369 .. MPQ3303 * NF5485 2N5485
MEF4860 2N4860 MHQ2483 . MPQ3467 .. NF5486 2N5486
MEF4861 2N4861 - MHQ2484 .. MPQ3546 .. NF5555 2N5484
MEF5103 .ITE4416 MHQ2906 . MPQ3725 . NF5638 2N5638
MEF5104 ITE4416 MHQ2907 . MPQ3725A . NF5639 2N5639
MEF5105 ITE4416 MHQ3467 . MPQ3762 . NF5640 2N5640
MEF5245 ITE4416 MHQ3546 . MPQ3798 i NF5653 2N4860
MEF5246 2N5484 MHQ3798 . MPQ3799 . NF5654 2N4861
MEF5247 2N5486 MHQ3799 . MPQ3904 . NF580 2N5432
MEF5248 2N5486 MHQ4001A b MPQ3906 . NF581 2N5432
MEF5284 2N5484 MHQ4002A . MPQ4003 b NF582 2N5433
MEF5285 2N5485 MHQ4013 . MPQ4004 b NF583 2N5434
MEF5286 2N5486 MHQ4014 . MPQ6001 . NF584 2N5433
MEF5561 u401 MHQ6001 . MPQ6002 . NF585 2N4859
MEF5562 u402 MHQ6002 . MPQ6100 . NF6451 u3io
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INDUSTRY INTERSIL INDUSTRY INTERSIL INDUSTRY INTERSIL INDUSTRY INTERSIL
STANDARD  EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT _STANDARD EQUIVALENT
NF6452 u31o S75v01 .. SU2075 2N3954 70520 IT139
NF6453 u31o S75v02 .. SU2076 2N3954 TD521 IT139
NF6454 u31o S75v03 IVNS5000BNF SU2076 2N3954° TD522 IT139
NKT80111 2N4220 T S75V11 L Su2077 2N3955 TD523 IT139
NKT80112 2N4220 S75v12 .. SU2077 2N3954 TD524 IT139
NKT80113 2N3821 S75v21 . SuU2078 2N3955 TD525 IT132
NKT80211 2N4339 S75v22 . SU2079 2N3955 TD526 IT132
NKT80212 2N4339 SA2253 1Ti22 SU2080 U404 TD527 IT131
NKT80213 2N4339 SA2254 IT122 SU2080 u404 TD528 IT131
NKT80214 2N4339 SA2255 IT122 su2081 ' U404 TD5432 2N5432
NKT80215 2N4339 SA2644 IT120 SuU2081 U404 TD5433 2N5433
NKT80216 2N4339 SA2648 IT120 SuU2098 2N5197 TD5434 2N5434
NKT80421 2N4220 SA2710 17120 SU2098A 2N5197 TD550 IT129
NKT80422 . 2N4220 SA2711 IT120 SU20988 2N5196 TD5902 2N5902
NKT80423 2N4220 SA2712 IT121 SU2099 2N5197 TD5902A 2N5902
NKT80424 2N4220 SA2713 IT121 SU2099A 2N5197 TD5903 2N5903
NPC108 2N5484 SA2714 IT122 SU2365 2N3954 TD5903A 2N5903
NPC211N 2N4338 SA2715 IT120 SU2365A 2N3954 TD5904 2N5904 |
NPC212N 2N4338 SA2716 IT120 SU2366 2N3955 TD5904A 2N5904
NPC213N 2N4338 SA2717 IT121 SU2366A 2N3955 TD5905 2N5905
NPC214N 2N4339 SA2718 IT122 + SU2367 2N3955 TD5905A 2N5905
NPC215N 2N4339 SA2719 IT120 SU2367A 2N3955 TD5906 2N5906
NPC216N 2N4339 SA2720 IT121 SU2368 2N3956 TD5906A 2N5906
NPD5564 2N5564 SA2721 IT122 SU2368A 2N3956 TD5907 2N5907
NPD5565 - 2N5565 SA2722 17120 SU2369 2N3957 TD5907A 2N5907
NPD5566 2N5566 SA2723 IT121 SU2369A .2N3957 TD5908 2N5908
NPD8301 2N3954 SA2724 IT122 Su2410 2N5907 TD5908A 2N5908
NPD8302 2N3955 SA2726 IT122 su2411 2N5908 TD5909 2N5909
NPD8303 2N3956 SA2727 IT122 Su2412 2N5909 TD5909A 2N5909
NVO109N1 VN99AJ SA2738 IT120A SU2652 U401 TD5911 IT5911
oT3 2N4338 SA2739 IT120 SU2652M U401 TD5911A IT5911
P1004 2N5116 SDF1001 2N5432 SU2653 U401 TD5912 IT5912
P1005 2N5115 SDF1002 2N5433 SU2653M v401 TD5912A 175912
P1027 2N5267 SDF1003 2N5434 SU2654 U401 700 IT122
P1028 2N5270 SDF500 2N5520 SU2654M U401 TD701 IT122
P1029 2N5270 SDF501 2N5520 .SU2655 U402 TD709 IT122
P1069E 2N2609 SDF502 2N5520 SU2655M U402 10710 IT122
P1086E 2N5115 SDF503 2N5520 SU2656 U404 TD711 IT122
P10OB7E 2N5516 SDF504 2N5520 ,SU2656M U404 TD713 IT122
P1117E 2N5640 SDF505 2N5520 X3819 2N5484 TIS14 2N4340
P1118E 2N5641 SDF506 2N5520 S$X3820 2N2608 TIS25 2N3954
P1119E 2N5640 SDF507 2N5520 TD100 IT129 TIS26 2N3954
PF510 2N5115 SDF508 2N5520 10101 IT129 TIS27 .2N3955
PF5101 | 2N4867 SDF509 2N5520 TD102 IT129 TIS34 2N5486
PF5102 - 2N4867 SDF510 2N3954 TD200 IT129 TIS41 2N4859
PF5103 2N4867 SDF512 2N3954 TD201 IT129 TIS42 2N4393
PF511 2N5114 SDF513 2N3954 TD202 IT129 TIS58 2N5484
PL1091 2N3823 SDF514 2N3954 1D2219 IT129 TIS59 2N5486
PL1092 2N3823 SDF661 T122 TD224 17122 TIS68 2N3955A
PL1093 2N3823 SDF662 IT122 TD225 IT122 TIS69 2N3955A
PL1094 2N3823 SDF663 IT122 TD226 17122 TIS70 2N3956
PN3684 2N3684 SES3819 2N5484 TD227 17122 TIS73 2N4391
PN3685 2N3685 SFT601 2N4338 TD228 17122 TIS74 2N4392
PN3686 2N3686 SFT602 2N4338 TD229 17122 TIS75 2N4393
PN3687 2N3687 SFT603 2N4339 TD230 IT121 TIS88 2N4416
PN4091 ITE4091 SFT604 2N4339 TD231 IT121 TIS88A 2N4416
PN4092 ITE4092 SL301AT IT129 TD232 IT122 TIXS33 2N4392
PN4093 ITE4093 SL301BT IT129 TD233 IT122 TIXS35 2N4857
PN4220 J204 SL301CT IT129 TD234 1T122 TIXS36 2N4391
PN4221 J202 SL301ET IT129 TD235 IT122 TIXS41 2N4859
PN4222 J203 SL360C IT129 TD236 IT122 . TIXS42 2N5639
PN4223 J204 SL362C 17129 10237 17122 TIXS59 2N5459
PN4224 J202 SU2000 2N4340 TD238 IT122 TIXS78 2N4341
PN4342 2N5461 SU2020 2N3954 TD239 17122 TIXS79 2N4341
PN4360 2N5460 Su2021 2N3954 TD240 17121 TN4117 2N4117
PN4391 ITE4391 SU2022 -2N3954 10241 17121 TN4117A 2N41F7A
PN4392 ITE4392 SuU2023 2N3954 TD242 IT120A TN4118 2N4118
PN4416 ITE4416 SuU2024 2N3954 TD243 IT120A TN4118A 2N4118A
PN4856 2N4856 SU2025 2N3954 70244 IT129 TN4119 2N4119
PN4857 2N4857 SuU2026 2N3954 TD245 IT129 TN4119A 2N41_19A
PN4858 2N4858 SuU2027 2N3954 TD246 IT129 TN4338 2N4338
PN4859 2N4859 SuU2028 2N3954 TD247 17129 TN4339 2N4339
PN4860 2N4860 Su2028 2N3954 TD248 IT129 TN4340 2N4340
PN4861 2N4861 SU2029 2N5197 TD250 IT120A TN4341 2N4341
PN5033 2N5460 SuU2029 2N3954 TD2905 IT139 TN5277 2N4341
PTC151 2N5484 SU2030 2N3955 TD400 IT139 TN5278 2N4341
PTC152 2N5485 SU2030 2N3954 10401 IT139 TP5114 2N5114
PV210 VN35AK u2031 2N5198 TD402 IT139 TP5115 2N5115
PV211 VN67AK U2031 2N3954 TD500 17139 TP5116 2N5116
Pv212 VN99AK u2032 2N3954 TD501 IT139 ul10 " 2N2608
Q272222 s SuU2032 2N3954 TD502 17139 ul1ll 2N2608
Q272905 .. SuU2033 2N3954 TD509 IT132 U112 2N2608
Q273244 b SU2033 ' 2N3954 TD510 , IT132 U113 - 2N2608
Q273725 . SuU2034 2N3955 TD511 IT132 U114 2N2608
S55V01 * SuU2034 2N3954 . TD512 IT132 u1177 2N4220
S55V02 .. SU2035 2N3955 TD513 IT132 u1178 2N3821
S55V11 . SuU2035 2N3954 TD514 17132 u1179 2N3821
S55V12 .. SuU2074 2N3954 TD517 17132 u1180 2N4221
S55v21 b SuU2074 2N3954 TD518 17132 ulisl 2N4220
S55v22 b SuU2075 2N3954 TD519 IT132 ui1s2 2N3821

e e —
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INTERSIL_

EAREST NEAREST NEAREST NEAREST

INDUSTRY INTERSIL INDUSTRY INTERSIL INDUSTRY INTERSIL INDUSTRY INTERSIL
STANDARD EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT
u1277 2N3684 u301 2N5115 UCT714E 2N4341 VN1308N2 .
U1278 2N3685 u3010 2N4341 uc734 2N4416 VN1308N3 e
u1279 2N3686 u3011 2N4340 UCT734E 2N4416 VN1308N6 ..
U1280 2N3684 u3012 2N4338 uc751 2N4340 VN1308ND .
u1281 2N3822 U304 u3o4 uc752 2N4340 VN1309N2 .
u1282 2N4341 U305 U305 uc753 2N4341 VN1309N3 ..
u1283 2N4340 U306 U306 uc754 2N4340 VN1309N6 .
u1284 2N4341 U308 u308 uC755 2N4341 VN1309ND .
u1285 2N4220 U309 U309 UC756 2N4340 VN1A VNBIAA
U1286 2N4341 u310 u310 uc805 2N5270 VN18 -VNB7AJ
u1287 2N4092 u31l U310 ucso? 2N5115 VN2 VN67AK
u1321 2N4860 U312 2N5397 ucs14 2N5270 VN2A VNB9AB
u1322 2N3822 U314 2N5555 ucas1 2N2608 VN28B VN67AK
u1323 2N3822 u31s 2N5397 ucss3 2N2608 VN3 IVN5000ANE
U1324 2N3687 U316 U309 ucss4 2N2608 VN30AA VN30AA
u1325 2N3686 U317 U310 ucess 2N2609 VN30AB VN30AB
U133 2N2608 U320 2N5433 UT100 2N5397 VN33AJ VN35AJ
U1420 2N3821 U321 2N5434 uT101 2N5397 VN33AK VN35AK
u1421 2N3822 u322 2N5433 UXC2910 17126 VN35AA VN35AA
u1422 2N3822 u32s . VCRION 2N4869 VN35A8 VN35AB
U146 2N2608 U329 .. VCR11N VNRLIN VN35AJ VN35AJ
U147 2N2608 U330 . VCR12N 2N3958 VN35AK VN35AK
U148 2N2608 u33l . VCR13N 2N3958 VN35JA .
U149 2N2609 U350 . VCR20N 2N4341 VN3A IVN5000ANF-
U168 2N2609 uao1 U401 VCR2N VCR2N VN3B IVNS000AND
u1714 2N4340 U402 U402 VCR3P VCR2P VN4 IVN5000BNE
u1715 2N4340 U403 U403 VCRA4N VCR4N VN4NAF VN4OAF
u182 2N4857 U404 U404 VCRSP VCRSP VN45JA .
U183 2N3824 U405 U405 VCR6P VCR6P VNABAF VN46AF
U1837E 2N5486 U406 U406 VCR7N VCR7N VN4A IVNS000BNF
U184 2N5397 u4a10 2N3955 VF28 2N4392 VN4B IVN5000BND
U1897E u1897 U411 2N3956 VF811 2N4858 VN5 .
U1898E U1898 U412 2N3958 VF815 2N4858 VN5A .
U1899E u1899 U421 U421 VFWA0 IT122 VN5B o
U197 2N4338 U422 U422 VFWA0A 17120 VN64GA - .
U198 2N4340 u423 U423 VMP1 IVN6657 VN6 6AF VNG6AF
U199 2N4341 U424 ua24 VMP11 IVN6657 VNB6AJ VN66AJ
U1994E 2N4416 U425 U425 VMP12 IVN6658 VNB6AK VNB6AK
U200 2N4861 U426 U426 * | ovmp2 IVN6660 VNE7AA VN6TAA
U201 2N4860 U430 J309(X2) VMP21 IVN6660 VN67AB VN6TAB
U202 2N4859 U431 J310(X2) VMP22 IVN6661 VNBTAF VNBTAF
U2047E 2N4416 U440 U440 VMP4 e VNB7AJ VN67AJ
u221 2N4391 U441 U441 VNO104N1 VNB7AJ VN67AK VNB7AK
U222 2N4391 uc100 2N3684 VNO104N2 VN6TAK VNB4GA .
U231 u231 uc110 2N3685 - VNO104N3 IVNS000AND VNB6HF IVNSO00OVNF
U232 U232 uc115 2N4340 VNO104N5 . VNBBAF VNBBAF
u233 U233 uC120 2N3686 VNO104ND . VNBIAA VNBIAA
U234 U234 uc130 2N3687 VNO106N1 VN67AJ VNB9AB VNBIAB
U235 U235 uC155 2N4416 VNO106N2 VNBTAK VNBOAF VNBIAF
U240 2N5432 uC1700 3N163 VNO106N3 TVN5000ANE VN9OAA VN9OAA
U241 2N5433 uc1764 3N163 VNO106N5 . VN9OAB, VNIOAB
U242 2N5432 uc20 2N3686 VNO106N6 .. VN9BAJ VN9BAJ
U243 2N5433 uCc200 2N3824 VNO106ND . VN9IBAK * VN9BAK
U244 2N5433 uc201 2N3824 VNO108N1 VN99AJ VN99AJ VN99AJ
U248 2N5902 uc21 2N3687 VNO108N2 VN99AK VN9I9AK VN99AK
U248A 2N5906 uc210° 2N4416 VNO108N3 IVN5000ANF VND .
U249 2N5903 uC2130 2N5452 VNO108N5 . . VNDA .
U249A 2N5907 uC2132 2N5453 VNO108N6 VNDB .

250 2N5904 uc2134 2N5454 VNO108ND . VPO104N1 .
U250A 2N5908 UC2136 2N5454 VNO109N2 VN9BAK VPO104N2 .
u251 2N5905 uc2138 2N5454 VNO109N3 . VPO104N3 .
u251A 2N5909 uc2139 2N3958 VNO109N5 . VPO104N5 .
u252 175911 uc2147 2N3958 VNO109ND . VP0104N6 .
U253 IT5912 uC2148 2N3958 VN1 VN6TAJ VPO104ND ..
U254 2N4859 uCc2149 2N3958 VN1014N6 . VPO106N1 .
U255 2N4860 uc220 2N3822 VN1OKM IVN5000ANE VPO106N2 .
U256 2N4861 uc240 2N4869 VN1204N1 IVN5200KND VPO106N3 .
U257 U257 uc241 2N4869 VN1204N2 IVN5200TND VPO106N5 .
U257/T0-71 U257/70-71 uC250 2N4091 VN1204N5 IVN5201CND VPO106N6 .
U266 2N4856 uc2s1 2N4392 VN1204ND . VPO106ND .
U273 2N4118A uC2766 3N166 VN1206N1 IVN5200KNE VPO108N1 ..
U273A 2N4118A C300 2N2608 | VN1206N2 IVN5200TNE VPO108N2 .
U274 2N4119A uCc310 2N2607 VN1206N5 IVN5201CNE VPO108BN3 .
U274A 2N4119A uc320 2N2607 VN1206ND . VPO108N5 .
U275 2N4119A uCc330 2N2607 VN1208N1 IVN5200KNF VPO108N6 .
U275A 2N4119A uc340 2N2607 VN1208N2 IVN5200TNF VPO108ND .
U280 2N5452 uc4o 2N2608 VN1208N5 IVN5201CNF VPO109N1 .
u281 2N5453 UC400 2N5270 VN1208ND .. VPO109N2 N
u282 2N5453 uC401 2N5116 VN1209N1 IVN5200KNF VPO109N3 ..
U283 2N5453 ucal 2N2608 VN1209N2 IVN5200TNF VPO109N5 i
u284 2N5454 uc410 2N5268 VN1209N5 IVN5201CNF VPO109N6 .
U285 2N5454 UC420 2N5267 VN1209ND .. VPO109ND .
U290 2N5432 uca450 2N5114 VN1304N2 .. .
U291 2N5434 uc451 2N5116 VN1304N3 . VP1A .
U295 2N5432 ucs88 2N4416 VN1304N6 . VP1B .
U296 2N5434 uc703 2N4220 VN1304ND . VP2 .
U300 2N5114 uc704 2N4220 VN1306N2 . VP2A .
U3000 2N4341 uc#05 2N4224 VN1306N3 . VP2B .
u3001 2N4339 uc707 2N4860 VN1306N6 .. vP3 ..
U3002 2N4338 uc714 2N3822 VN1306ND . VP3A .
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INTERSIL

NEAREST . NEAREST - NEAREST
INDUSTRY INTERSIL INDUSTRY INTERSIL INDUSTRY - INTERSIL INDUSTRY INTERSIL
STANDARD EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT STANDARD EQUIVALENT
VP38 . .

VP4 .

VP4A e

VP48 i )

VPS5 .

VPSA .

VP58 i

VPD .

VPDA .

VPDB ..

W245A ITE4416

w2458 ITE4416

W245C ITE4416

w300 2N5398

wW300A 2N5397

w3008 2N5397

w300C 2N5397

W3000 2N5398

‘WK5457 2N5457

WK5458 2N5458

WK5459 ' 2N5459

Z0T40 IT129

ZDT41 17129

ZDT42 17129

ZDT44 IT129

ZDT45 17129
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- JFET Single Switches

N-Channel Page
J105-7 - 114
J111-13 1-15
U200-2 1-32
U1897-99 1-50
2N3970-72 1-60
2N4091-93 1-64
ITE4091-93 1-64
2N4391-93 1-70
ITE4391-93 1-70
2N4856-61 1-72
2N5432-34 1-80
2N5638-40 1-88
P-Channel

1T100/1 1-13
J174-77 1-30
2N3993/4 1-61
2N5018/19 1-74
2N5114-16 1-75
JFET Dual Switches
N-Channel

2N5564-66 1-87

JFET Single
Amplifiers

N-Channel
J201-4
J308-10
U308-10
2N3684-87
2N3821/22
2N3823
2N3824
2N4117-19
2N4220-22
2N4223/24
2N4338-41

)

SSSadadadaan
DTN WWW
O~NOONNOOIN oW

2N4416 1-71
ITE4416 1-71
2N4867-69 173
2N5397/98 1-79
2N5457-59 1-82
2N5484-86 1-84
P-Channel
U304-6 1-37
2N2607-9 1-51
2N5460-65 1-83
JFET Dual
Amplifiers
N-Channel
U231-35 1-35
U257 - 1-36
U401-6 1-41
U421-26 1-43
U440/41 1-44
IT500-5 1-45
2N3921/22 1-58
2N3954-58 1-59
2N5196-99 1-78
2N5452-54 1-81
2N5515-24 1-85
2N5902-9 1-89
2N5911/12 1-90
IT5911/12 1-90
2N6483-85 1-91

| IMF6485 1-93
MOSFET Switches/
Amplifiers
N-Channel
M116 117
3N170/71 1-28
IT1750 1-49

1-69

2N4351

e 6 s ret s e 20 et e it s ot nn

1D100/1 '

P-Channel
3N161 1-2
3N163/64
3N172/73
IT1700

MFE823

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

Bipolar Dual
Amplifiers

NPN Devices
LM114

1T120-22
1T124
1T126/27
1T140
2N4044/45
2N4100
2N4878-80
PNP Devices
1T130-32
1T136-39
2N3810/11
2N5117-19

Special Function
High Speed Dual Diode1s11

P
PNRORNREOOOD

NOIORN  OODNNON 4

— ek d
NN =

Voltage Controlled
Resistors

VCR2.7 19
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Switches — Junction FET

Ordering Information

Preferred Tps (on) v, lass BVgss  Ib (off) Ipss tap Crss Ciss
Part max min/max max min max + min/max max max max
Number Package 4] v pA v pA mA ns pF pF
N-channel: Generally requires driver circuit to translate the popular logic levels.to voltages required to divide the JFET,
2N3970 T0-18 30 -40 -100 - -40 © 250 50 150 50 25 6.0
2N3971 T0-18 60 | 20  -50 - -40 250 25 75 90 25 6.0
2N3972 T0-18 100 -0.5 -3.0 - -40 - 250 5 30 180 25 6.0
2N4091 T0-18 30 -5.0 -10.0 -200 -40 200 30 65 - 16 50
2N4092 T0-18 50 .20 <70 -200 -40 200 15 95 16 50
2N4093 T0-18 80 -1.0  -50 -200 -40 200 8 ; 140 16 5.0
2N4391 T0-18 30 -40 -100 -100 -40 100 50 150 55 14 35
2N4392 T0-18 60 =20 -50 -100 -40 100 25 75 75 14 35
2N4393 T0-18 100 -0.5 -3.0 -100 -40 100 5 30 100 14 35
2N4856 T0-18 25 -40 -100 -250 -40 250 50 34 18 6.0
2N4857 T0-18 40 -2.0 -6.0 -250 -40 250 20 100 - 60 18 6.0
2N4858 T0-18 60 -08  -40 -250 -40 250 8 80 120 18 6.0
2N4859 T0-18 25 -40 -100 -250 -30 250 50 34 18 8.0
2N4860 T0-18 40 20  -6.0 -250 - =30 250 20 100 60 18 8.0
2N4861 T0-18 60 -0.8 -4.0 -250 -30 250 8 80 120 18 8.0
2N5432 T0-52 5 -40 -100 -200 -25 200 150 41 30 15.0°
2N5433 T0-52 7 -3.0 -9.0 -200 -25 200 -100 4 - 30 15.0
2N5434 T0-52 10 S0 -40 -200 -25 200 30 41 30 15.0
2N5638 T0-92 30 -12.0 -1nA -30 1nA 50 24 10 4.0
2N5639 T0-92 60 -8.0 -1nA -30 1nA ?5 54 10 4.0
2N5640 T0-92 100 -6.0 -1nA -30 1nA 5 63 10 40
ITE4091 -70-92 30 -50 -10.0 =200 -40 200 30 65 T 16 5.0
ITE4092 T0-92 50 -20 -100 -200 -40 200 15 95 16 5.0
ITE4093 T0-92 80 -1.0 -100 -200 , -40 200 8 R 140 16 5.0
ITE4391 T0-92 60 -40 -100 -100 -40 100 50 150 55 14 ‘35
ITE4392 T0-92 100 -20 -100 -100 -40 100 %5 75 75 14 35
ITE4393 T0-92 30 -05 -100 -100 -40 100 5 30 100 14 35
J105 - T0-92 3 -45 -10.0 -3nA -25 3nA 500 — 20 . - —
J106 T0-92 6 2.0 -6.0 -3nA -25 3nA 200 —_ 20 —_ —_
J107 T0-92 8 -05  -45 -3nA -25 3nA 100 — 20 — -
Jim T0-92 30 -30  -100 1nA 35 1nA 20 — — -
SJ112 T0-92 50 -0 -50 1nA 35 1nA 5 — — -
J113 T0-92 100 -0.5 -3.0 * 1nA 35 1nA 2 — — —
P-channel: i
2N3993 T0-72 150 4.0 95 12nA 25 120nA -10 16 45
2N3994 T0-72 300 10 55 1.2nA " 25 1.2 nA -2 16 45
2N5114 T0-18 75 50 100 500 30 500 -30 -90 37 25 7.0
2N5115 T0-18 100 30 60 500 30 500 -15 -60 68 25 70
2N5116 T0-18 150 10 40 500 30 500 -5 -25 102 25 7.0
IT100 T0-18 75 20 45 200 35 100 -10 35 12.0
1T101 T0-18 60 40 100 200 35 100 -20 35 12.0
J174 T0-92 85 50 10.0 1nA 30 -1nA -20 -100 —_ — —
J175 T0-92 125 30 60 1nA 30 -1nA -7 60 — — —
J176 T0-92 250, 10 40 1nA 30 -1nA -2 -25 — — —
J177 T0-92 300 08 225 1nA 30 -1nA -15 -20 - — —
J270 T0-92 - 0.5 2.0 200 30 - -2 -15 = 20 5.0
J2r1 T0-92 — 15 45 200 30 — - 6 -50 — 20 5.0
P1086 T0-92 75 — 100 2nA 30 -10 nA -100 — 15 45 10
P1087 T0-92 150 — 5.0 30 -10nA -50 — 25 45 10

2nA
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Switches and Amplifiers — MOSFET

Ordering Information Vas (tH)
Preferred Gstofh Blgss Ipss lass Gys Tos (on) - 10 (on)
Part . min/max min max max min max min
Number Package v v pA pA umho Q mA
P-Channel Enhancement: Gen. used where max isolation between signal source and logic drive required: sw. “On" resistance varies with signal amplitude.
3N161 T0-72 -1.5 -5.0 -25 -10nA  -100.0 3500.0 - * -40  -120 Diode Protected
3N163 T0-72 -2.0 -5.0 -40 -200 -10.0 2000.0 250 -5 - 30
3N164 T0-72 -2.0 -5.0 -30 400 10.0 1.0 . 300 -3 - 30
3N172 T0-72 -2.0 -5.0 -40 -400 .-10.0 1500.0 250 -5 - go Diode Protected
3N173 T0-72 20 -50 -30 -10nA  -500.0 — 350 -5 - 80
IT1700 T0-72 0.2 -5.0 -40 200 10.0 20 400 2 —
N-Channel Enhancement: Can switch positive signals directly from TTL logic: gen. requires driver or translator circuit to switch bipolar signals.
2N4351 T0-72 1.0 5.0 25 10 nA 10.0 1000.0 300 3
2N170 T0-72 1.0 20 25 10 nA 10.0 1000.0 200 10
2N171 T0-72 1.5 30 25 10 nA 10.0 1000.0 200 10
1T1750 T0-72 0.5 3.0 25 10 nA 10.0 30.0 50 10 100
M116 T0-72 1.0 5.0 30 - 100.0 — 100 — Diode Protected
Amplifiers—N-Channel Junction FET
Ordering Information
Preferred Os lpss Vo lass BVgss Ciss Cres en
Part min min/max min/max max min max max max
Number Package u« mho mA v pA v pF pF nv/\ Hz
2N3684  TO-72 2000 25 75 -2.0 =5.0 -100 -50 4 12 140 @ 100 Hz
2N3685  TO-72 T 1500 1.0 3.0 -1.0 -3.5 -100 -50 4 1.2 140 @ 100 Hz
2N3686  T0-72 1000 0.4 1.2 -06 -2.0 -100 -50 4 12 140 @ 100 Hz
2N3687  T0-72 500 0.1 0.5 -0.3 -1.2 -100 -50 4 1.2 140 @ 100 Hz
2N3821  TO-72 1500 05 - 25 -4.0 -100 -50 6 30 200 @ 10 Hz
2N3822  T0-72 3000 2.0 10.0 -6.0 -100 -50 6 30 200 @ 10 Hz
2N3823  T0-72 3500 4.0 20.0 -8.0 -500 -30 6 - 2.0 —
2N3824  TO-72 - — — : -100 -50 6 2.0 —
2N4117 - TO-72 70 . 003 0.09 -06 -1.8 -10 -40 3 15
2N4117A  T0-72 70 0.03 0.09 -0.6 -1.8 -1 -40 3 1.5
2N4118 T0-72 80 0.08 0.24 -1.0 -3.0 -10 -40 3 1.5
2N4118A  TO-72- 80 0.08 024  -10 -3.0 -1 -40 3 15
. 2N4119  TO0-72 100 0.2 0.6 -2.0 -6.0 -10 -40 3 15 .
2N4119A  T0-72 100 0.2 0.6 -2.0 -6.0 -1 -40 3 15
2N4220  TO-72 1000 0.5 3.0 -4.0 -100 -30 6 20
2N4221  T0-72 2000 20 6.0 -6.0 -100 -30 6 20
2N4222  TO-72 2500 5.0 15.0 -8.0 -100 ©-30° 6 2.0
2N4223  TO-72 3000 3.0 180 ° -01 -8.0 -250 -30 6 20
2N4224  TO-72 2000 2.0 20.0 -0.1 -0.8 -150 -30 6 2.0
2N4338  TO-18 600 0.2 0.6 -0.3 -1.0 -100 -50 7 3.0 65@ 1 kHz
2N4339  TO-18 800 0.5 15 -0.6 -1.8 -100 -50 7 3.0 65@ 1 kHz
"2N4340  TO-18 1300~ 1.2 36 -1.0 -3.0 -100 -50 7 3.0 65 @ 1 kHz
2N4341  TO-18 2000 3.0 9.0 -2.0 -6.0 -100 -50 7 3.0 65@ 1 kHz
2N4416  TO-72 4500 5.0 15.0 - -6.0 -100 -30 4 2.0
2N4867  TO-72 700 0.4 1.2 -0.7 -2.0 -250 -40 25 5.0 10 @ 1 kHz
2N4867A  TO-72 700 0.1 1.2 -0.7 -2.0 - -250 -40 25 5.0 5@ 1kHz
2N4868  TO-72 1000 1.0 3.0 -1.0 -3.0 -250 -40 25 5.0 10 @ 1 kHz
2N4868A  TO-72 1000 1.0 30 -1.0 -3.0 -250 -40 25 5.0 5@ 1kHz
2N4869  TO-72 1300 25 75 -1.8 -5.0 -250 -40 25 5.0 10 @ 1 kHz
2N4869A  TO-72 1300 25 75 -1.8 -5.0 -250 -40 25 5.0 5@ 1kHz
2N5397  TO-72 6000 10.0 30.0 -1.0 -6.0 ° -100 -25 .5 1.2 3 dB @ 450 MHz
2N5398  T0-72 5000 5.0 40.0 -1.6 -0.1 -100 -25 55 13
2N5457  TO-92 1000 1.0 5.0 -0.5 -6.0 1 nA 25 7 3.0 3 dB @ 450 MHz
2N5458  T0-92 1500 20 © 90 -1.0 -7.0 1 nA 25 7 3.0 3dB @ 450 MHz
2N5459  T0-92 2000 4.0 16.0 -2.0 -8.0 -1 nA -25 7 3.0 3dB @ 450 MHz




Amplifiers — N-Channel Junction FET continued

1.0

2N5484  T0-92 3000 1.0 5.0 -0.3 -0.3 -1nA -25 5 120@ 1 kHz
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 -30 5 1.0 120@ 1 kHz
ITE4416 - T0-92 4500 5.0 15.0 -6.0 -100 -30 4 2.0
J201 T0-92 500 0.2 1.0 -0.3 -1.5 -100 -40 4 1.0 5@ 1kHz
J202 T0-92 1000 09 45 -0.8 -4.0 -100 -40 4 1.0 5@1kHz
J203 70-92 1500 4.0 20 -2.0 -10.0 -100 -40 4 1.0 5@ 1kHz
J204 T0-92 1500 12 typ -0.5 -2.0 -100 . =25 . -4 1.0 10 @ 1 kHz
J308 T0-92 8000 120 60.0 -1.0 ' -1nA -25 - - 10 @ 100 Hz
J309 T0-92 10,000 12.0 30.0 -1.0 -1nA -25 - - 10 @ 100 Hz
J310 T0-92 8000 24.0 600 20 -1nA -25 - = 10 @ 100 Hz
U308 T0-52 10,000 12.0 60.0 -1.0 -6.0 -150 -25 7 typ. 4.0 typ. 10 @ 10 Hz typ.
U309 T0-52 10,000 12.0 30.0 -1.0 -4.0 -150 -25 7 typ. 4.0 typ. 10 @ 10 Hz typ.
U310 T0-52 10,000 24.0 60.0 -25 -6.0 - =150 -25 7typ.-  40typ 10 @ 10 Hz typ.
Amplifiers — P-Channel Junction FET

Ordering Information o .
Preferred Oss Ipss vP lass BVGSS Ciss Crss €n .

Part min min/max min/max max min max max max
Number Package 1 mho mA v nA v pF pF nv/\/ Hz
2N2607 T0-18 330 -0.3 -5 10 © 40 . 3 30 7 2 400 @ 1 kHz
2N2608 T0-18 1000 -0.9 -4.5 1.0 4.0 10 30 7 2 180 @ 1 kHz
2N2609 T0-18 2500 -2.0 -10.0 1.0 4.0 30 30 7 2 180 @ 1 kHz
2N5460 T0-92 1000 -1.0 -5.0 0.75 6.0 5 40 7. 2 115 @ 100 Hz
2N5461 T0-92 1500 -2.0 -9.0 1.0 75 5 40 7 2 115 @ 100 Hz
2N5462 T0-92 2500 -4.0 -16.0 1.5 9.0 5 40 7 2 115 @ 100 Hz
2N5463 T0-92 1000 -1.0 5.0 0.75 6.0 5 60 7 2 115 @ 100 Hz
2N5464 T0-92 1500 - -2.0 -90 - 10 75 5 60 7 2 115 @ 100 Hz
2N5465 T0-92 2500 -40 - -16.0 1.8 9.0 5 60 7 2 115 @ 100 Hz
U304 T0-18 -30 -90 .5 5 30 27 7 —
U305 T0-18 -15 -60 3 5 30 2 7 —
U306 T0-18 -5 -25 1 5 30 27 7 -




Differential Amplifiers — Dual Monolithic N-Channel Junction FETs

Ordering Information

Preferred Vasiz A Vgs I - BUgss Ve Ois lpss [

Part max max max min _ min/max min/max min/max max
Number Package mV uV/°C pA v v p mho mA v/  Hz
2N3921 TO-71 5 10 -250 -50 - -3.0 1500 7500 1.0 100 -

- 2N3922 TO-71 5 25 -250 -50 - -3.0 1500 7500 1.0 10.0 —
2N3954 TO-71 5 10 -50 -50 -1.0 -45 1 3 0.5 5.0 160 @ 100 Hz
2N3954A T0-71 5 5 -50 -50 -1.0 -4.5 3 0.5 5.0 160 @ 100 Hz
2N3955 T0-71 10 25 . -50 -50 -1.0 -4.5 1 3 0.5 5.0 160 @ 100 Hz
2N3955A TO-71 10 10 -50 -50 -1.0 -4.5 1 3 0.5 5.0 160 @ 100 Hz
2N3956 T0-71 15 50 - -50 -50 -1.0 -4.5 1 3 0.5 5.0 160 @ 100 Hz
2N3957 - T0-71 20 75 -50 -50 -1.0 -4.5 1 3 0.5 5.0 160 @ 100 Hz
2N3958 T0-71 25 100 -50 -50 -1.0 -45 1 3 0.5 5.0 160 @ 100 Hz
2N5196 T0-71 5 5 -15 -50 -0.7 -4.0 700 @ 200 xA 0.7 7.0 20.@ 1 kHz
2N5197 T0-71 5 10 -15 -50 -0.7 -4.0 700 @ 200 A 07 70 20 @ 1 kHz
2N5198 TO-71 10° 20 -15 -50 -0.7 -4.0 700 @ 200 uA 0.7 7.0 20 @ 1 kHz
2N5199 T0-71 15 40 -15 -50 -0.7 -4.0 700 @ 200 A 0.7 7.0 20 @ 1 kHz
2N5452 T0-71 5 5  .1GSS-100 -50 -1.0 -4.5 1 4 0.5 5.0 20 @ 1 kHz
2N5453 T0-7 10 10 1GSS-100 -50 -1.0 -4.5 1 0.5 5.0 20 @ 1 kHz

- 2N5454 TO-71 15 25 1GSS-100 -50 -1.0 -4.5 1 4 0.5 5.0 20 @ 1 kHz
2N5515 T0-71 5 5 -100 -40 -0.7 -4.0 1 4 0.5 75 30 @ 10 Hz
2N5516 T0-71 5 10 -100 -40 -0.7 -4.0 1 4 05 75 30 @ 10 Hz
2N5517 TO-71 10 20 -100 -40 -0.7 -4.0 1 4 0.5 75 30 @ 10 Hz
2N5518 TO-71 15 40 -100 -40 -0.7 -4.0 1 4 05 75 30 @ 10 Hz
2N5519 T0-71 15 80 -100 -40 -0.7 -4.0 1 4 0.5 75 30 @ 10 Hz
2N5520 T0-71 5 5 -100 -40 -0.7 -4.0 1 4 0.5 75 .15 @ 10 Hz
2N5521 T0-71 5 10 -100 -40 -0.7 -4.0 1 4 0.5 75 15 @ 10 Hz
2N5522 T0-71 10 20 -100 -40 -0.7 -4.0 1 4 05" 75 . 15 @ 10 Hz
2N5523 TO-71 15 40 -100 -40 -0.7 -4.0 1 4 0.5 75 15 @ 10 Hz
2N5524 T0-71 15 80 -100 ©-40 -0.7 -4.0 1 4 0.5 75 15 @ 10 Hz
2N5564 T0-71 5 10 - -40 -0.5 -3.0 75 125 5.0 30.0 10 @ 10 Hz
2N5565 T0-71 10 25 = -40 -0.5 -30 75 125 5.0 30.0 10 @ 10 Hz
2N5566 T0-71 20 50 — -40 -0.5 -3.0 75 125 5.0 30.0 10 @ 10 Hz
2N5902 T0-99 5 5 -3 -40 -0.6 -4.5 70 250 03 0.5 100 @ 1 kHz
2N5903 T0-99 5 10 : -3 -40 -0.6 -45 T 70 250 0.03 .05 100 @ 1 kHz
2N5904 T0-99 10 20 -3 T4 -06 - -45. 70 250 0.03 .05 100 @ 1 kHz
2N5905 T0-99 15 40 -3 -40 -06 - -45 - 70 250 0.03 .05 100 @ 1 kHz
2N5906 T0-99 5 5 -1 -40 -0.6 -4.5 70 250 0.03 .05 100 @ 1 kHz
2N5907 T0-99 5 10 -1 -40 -0.6 -45 - 70 250 0.03 05 100 @ 1 kHz
2N5908 T0-99 10 20 -1 -40 -0.6 -4.5 70 250 0.03 .05 100 @ 1 kHz
2N5909 T0-99 15 40 -1 -40 -0.6 -4.5 70 250 0.03 .05 100 @ 1 kHz
2N5911 T0-99 10 20 -100 -25 -1.0 -5.0 5/10 @ 5 mA 70 40.0 20 @ 10 kHz
2N5912 T0-99 - 15 40 -100 -25 -1.0 -5.0 5/10 @ 5 mA 7.0 40.0 20 @ 10 kHz
2N6483 T0-71 5 5 -100 -50 -0.7 -4.0 1000 4000 0.5 75 10 @ 10 Hz
2N6484 T0-71 15 10 -100 -50 -0.7 -4.0 1000 4000 0.5 75 10 @ 10 Hz
2N6485 T0-71 15 25 -100 -50 -0.7 -4.0 1000 ~ 4000 0.5 75 10 @ 10 Hz
IMF5911 T0-99 10 20 -100 -25 -1.0 -5.0 5/10@5mA 70 40.0 20 @ 10 kHz
IMF5912 T0-99 15 -40 -100 -25 -1.0 -5.0 5/10@5mA 70 400 20 @ 10 kHz
IMF6485 TO-71 25 40 . -100 -50 -0.7 -4.0 1000 4000 0.5 75 15 @ 10 Hz
1T500 T0-52 5 5 R 5 -50 -0.7 -4.0 700 1600 0.7 7.0 35 @ 10 Hz
1T501 T0-52 5 10 ) -5 -50 -07 . -40 1700 1600 0.7 7.0 35 @ 10 Hz
17502 T0-52 10 20 -5 -50 -0.7 -4.0 700 1600 0.7 7.0 35 @ 10 Hz
1T503 T0-52 15 40 ' -5 -50 -0.7 -4.0 700 1600 0.7 7.0 35 @ 10 Hz
1T504 T0-52 25 100 -5 -25 -0.7 -4.0 700 1600 0.7 7.0 35 @ 10 Hz
IT505 - T0-52 50 200 -5 -25 -0.7 -4.0 700 1600 0.7 7.0 35 @ 10 Hz
15911 T0-52 10 20 -100 -25 -1.0 -5.0 5/10@5mA 7.0 40.0 20 @ 10 kHz
1T5912 T0-52 15 40. -100 -25 -1.0 -5.0 5/10@5mA 70 40.0 20 @ 10 kHz
U257 T0-99 100 - -100 -25 -1.0 -5.0 5000 10000 5.0 40.0 30 @ 10 kHz
U401 TO-71 5 10 -15 -50 -0.5 -2.5 2000 7000 0.5 10.0: 20 @ 10 Hz
U402 T0-71 10 10 . -15 -50 -0.5 =25 2000 7000 05 . 100 20 @ 10 Hz
U403 T0-71 10 25 -15 -50 -0.5 -2.5 2000 7000 05 10.0 20 @ 10 Hz
U404 T0-71 15 25 -15 -50 -0.5 -2.5 2000 7000 0.5 10.0 20 @ 10 Hz
U405 T0-71 20 40 -15 -50 -0.5 -25 2000 7000 0.5 10.0 20 @ 10 Hz
U406 T0-71 40 80 -15 -50 -0.5 -2.5 2000 7000 0.5 10.0 20 @ 10 Hz
u421 70-99 10 10 0.1 -60 -0.4 -2.0 © 300 800 60-1000.A 20 @ 10 Hz
U422 T0-99 15 25 0.1 -60 -04 -2.0 . 300 800 60-10001A 20 @ 10 Hz
U423 T0-99 25 40 0.1 -60 -04 -2.0 © 300 800 60-1000A 20 @ 10 Hz
U424 T0-99 10 10 05 -60 -0.4 -3.0 300 1000 60-1800xA 20 @ 10 Hz
U425 T0-99 15 25 . 05 -60 -04 -3.0 300 1000 60-18004.A 20 @ 10 Hz
U426 T0-99 25 40 0.5 -60 -0.4 -3.0 300 1000 60-18000.A 20 @ 10 Hz




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

Ordering Information

Preferred Vst BVoss Ipss lass Uts Ip(on) TDS(on) Vgs 1-2

Part -min/max min/max max max min min/max max max
Number Package v v pA pA umho . mA - 1] mV
3N165 T0-99 -2 -5 -40 -200 -10 1500 -5.0 -30, 300 100
3N166 T0-99° -2 -5 -40 -200 -10 1500 5.0 -30 300 .
3N188 T0-99 -2 5 . -40 | -200 -200 1500 -5.0 -30 300 100 Zener Protected:
3N189 T0-99 - -2 -5 -40 -200 -200 -1500 -5.0 -30 300 Zener Protected
3N190 T0-99 -2 -5 -40 -200 -200 1500 -50 . -30 300
3N191 T0-99 -2 -5 -40 -200 -200 . 1500 -5.0 -30 300

1 Differential Amplifiers — Dual NPN Bipolar Transistors
: ' : . lp1-2 @
Ordering Information . heg®  lc=104A

Preferred Vee1z Mge  lc=10uh  Vge=5  Blcgo  leso Noise iy Cobo

Part mv uv/°C Vee =5V " nA v nA dB MHz @ I pF
Number Package max max - min max min max max min max  Structure
2N4044 T0-78 3 3 200 5 60 1 2 200 @ 1 mA 0.8 Dielec. Isol.
2N4045 T0-78 5 10 80 25 45 1 3 150 @ 1 mA 0.8 Dielec. Isol.
2N4100 T0-78 5 5 150 10 55 A 3 150 @ 1 mA 0.8 Dielec. Isol.
2N4878 T0-71 3 3 200 5 60 A ‘2 200 @ 1 mA 0.8 Dielec. Isol.
2N4879 T0-71 5 5 150 10 55 A 3 150 @ 1 mA 0.8 Dielec. Isol.
2N4880 T0-71 5 10 80 25 45 Al 3 150 @ 1 mA 0.8 Dielec. Isol.
17120 T0-78 TO-71 2 5 200 5 45 1 2 typ. 150 @ 1 mA 2 Junc. Isol.
IT120A T0-78 TO-71 1 3 200 25 45 1 21typ. 150 @ 1 mA 2 Junc. Isol.
IT121 « T0-78 TO-71 3 10 80 25 45 1 2typ. 180°@ 1 mA 2 Junc. Isol.
1T122 T0-78 TO-71 5 20 ¢ ‘80 25 45 1 2typ. 180 @ 1 mA 2 Junc. Isol.
IT124 TO-78 5 10 1500, 06AVge=1V 2 A 3 100 @ 200 pA 0.8 Dielec. Isol.
IT126 T0-78 . TO-71 1 3 200 2.5 60 A 1typ. 250 @ 10 mA 4 Dielec. Isol.
IT127 T0-78 TO-71 2 5 200 5 45 A 1typ. 250 @ 10 mA 4 Dielec. Isol.
1T128 T0-78 TO-71 5 10 100 10 45 5 1typ. 250 @ 10 mA . 4 Dielec. Isol.
IT129 T0-78 TO-71 10 20 100 25 45 5 1typ. 250 @ 10 mA 4 Dielec. Isol.
IT140 T0-71 1 3 300 25 22 1 2typ. 250 @ 10 mA 2 Junc. Isol.
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Differential Amplifiers — Dual PNP Bipolar Transistors

lp1-2@
Ordering Information hee @ Ic=10uA
Preferred " Veei-2  AVge Ic =10 pA Vee =5V BVceo lceo Noise fy Cobo
Part mV puv/°C Vee =5V nA v nA dB Miz @ I pF
Number Package max max min max min max max min ‘max Structure
2N5117 T0-78 3 3 100 10 45 A 4 100 @ 0.5 mA .8 Junc. Isol.
2N5118 T0-78 5 5. 100 15 45 A 4 100 @ 0.5 mA .8 Junc. Isol.
2N5119 T0-78 5 15 50 40 45 A 4 100 @ 0.5 mA 8 Junc. Isol.
IT130 T0-78 T0-71 2 5 200 5 -45 1 2typ. 150 @ 1 mA 2 Junc. Isol.
IT130A T0-78 T0-71 1 3 200 25 -60 1 2typ. 150 @ 1 mA 2 Junc. Isol.
IT131 T0-78 TO-71 5 10 80 10 -45 1 2typ. 150 @ 1 mA 2 Junc. Isol.
IT132 T0-78 TO-71 10 20 80 25 -45 1 2typ. 150 @ 1 mA 2 Junc. Isol.
IT136 T0-78 TO-71 1 3 200 2.5 -60 A 2 typ. 250 @ 10 mA 4 Dielec. Isol.
IT137 T0-78 TO-71 2 5 200 5 -45 A 2typ. 250 @ 10 mA 4 Dielec. Isol.
IT138 T0-78 TO-71 5 10 100 10 -45 5 2 typ. 250 @ 10 mA 4 Dielec. Isol.
IT139 . T0-78 TO-71 10 20 100 25 -45 5 2 typ. 250 @ 10 mA 4 Dielec. Isol.
Specialty Items . )
IC-10? This product is a back to back diode combination used to protect those P-channel MOSFET duals which are not diode protected. Their chief
ID-10 characteristic is <1 pA leakage when voltage across them is less than 5 mV. If voltage across diodes is adjusted to OV £0.1 mV, leakage
is less than 0.01 pA.
VCR2N
VCR3P )
VCR4N The VCR family consists of three terminal variable resistors where the resistance value between two of the terminals is controlled by the voltage
VCRSP potential applied to the third.
VCR7N
VCR11N (Dual)

Note: Intersil offers the following military qualified devices:*

N-channel switches

N-channel amplifiers

P-channel switches

P-channel amplifiers

2N4091 JAN, JANTX, JANTXV
2N4092 JAN, JANTX, JANTXV
2N4093 JAN, JANTX, JANTXV
2N4856 JAN, JANTX, JANTXV
_ 2N4857 JAN, JANTX, JANTXV
2N4858 JAN, JANTX, JANTXV

2N3821 JAN, JANTX, JANTXV
2N3823 JAN, JANTX, JANTXV

" 2N5114 JAN, JANTX, JANTXV
2N5115 JAN, JANTX, JANTXV
2N5116 JAN, JANTX, JANTXV

2N2609 JAN

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

INTERSIL

R

ded Part Numb

Detailed Important Single Single Dual Single Single Dual Dual Dual
Applicati Paramet N-Ch 1| P-Ch 1| N-Ch 1|.N-Ch | | P-Channel | P-Channel{ NPN PNP
JFET JFET JFET MOSFET | MOSFET | MOSFET | Bipolar | Bipolar
Audio low noise 2N4220, | 2N2607 | 2N3958 | 2N4351 | 3N163 2N404411T130
2N3821 2N5460 | IT500-5 [ 3N170-1 | 3N164
Buffer low leakage, high| 2N4221 2N2609 | 2N5905 | M116 3N172 IT120 |1T136
gain 2N5462 | U426 1T1750 1T1700
Differential good matching & — — 2N3954 — —_— 3N165 IT126 | 2N3810
drift U401 1T140
Fet Input Op Amp — — 2N5515 — — — —
High Impedance low leakage 2N4117A | IT100 2N5905 — —
J176 1T503
. . 2N5116 | U426 1T1750 1T1700 .
Amplitiers I'High Frequency high gain, low. | U308 2N5114 | 2N5912 | 2N4351 | 3N163 | 3N188 [ 2N4044|1T130
capacitance 2N5397 J176 175912 3N164 IT120 [1T136
Low Supply Voltage | low pinch-off 2N4338 * | 2N5265 U406 3N170-1 IT126 - | 2N3810
voltage 2N3687 J177 2N3958 1T140
Low Noise low noise - 2N4867A | 2N5116 | 2N5519 | M116 3N172 — —
J176 2N5199 ’
Preamplifier high gain 2N5397 2N5116 2N5566 2N4044 | 1T130
us10 J176 U406 IT120 |I1T136
Video high gain, low 2N4393 1T100 1T5912 | IT126 | 2N3810
. capacitance ITE4393 2N5912 1T140
VHF RF parameters, |[U310 1T100 2N6485 | — —_ — — —
Mixers : 2N5397 J174 175912
UHF high gts/Ciss J310 2N5114 | 2N5912
2N5484
Commutators low Crss 2N4392 2N3993-4 IT1750 IT1700
) ITE4391
Sample and Hold | 2N5114-6| 2N5564-6 3N163 3N165
Analog Gates - fast switching, 2N4091-3 | 2N5114-6| 2N5912
Switches i 2N4391-3 — —
Digital - low rps(on) ITE4391-3| J174-7 3N170-1 | 3N164 3N188
Chopper 2N5432-4 | IT100-1 3N172
Integrator Reset low rps(on), high |J111-3
Ipss J105-7 :
Voltage [ Gain Control . VCR2N VCR3P
Control | Amplitude Stability | high VGs(otf) VCR4N VCRS5P VCR11N — - — — —
_Resistors | Attenuators VCR7N
Protection | Signal Clipping low leakage —_ — — — — — ID100-1 —
Diodes |and Clamping current
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INTERSIL : VCR2NI3PI4NI5PI7N
- Voltage-Controlled Resistors

APPLICATIONS CHIP
¢ Small Signal Attenuators ’ ' TOPOGRAPHY
o Filters . VCR2N oro____| VCR7N
¢ Amplifier Gain Control ‘ : 50018 oo | 5007
* Oscillator Amplitude Control 3_”*; B e sumsrnareonre o o
' N\
. - . L
0 = e |
ABSOLUTE MAXIMUM RAT'NG (25 C) % g+§-;*_ (TYp) . ;«o;szm e
. N / . IU AT A
Gate-Drain or Gate-Source Voltage ......... 15V J | sounce—"] e /L\ —-L“ i
Gate CUITENT « . veeee et ieaee aeee 10 mA : T s oo ompom L N g
Total Device Dissipation at Ta = 25°C _ —| " oo ¥ o WRTAE O o
(Derate at 2.0 mW/°C to 175°C) ...... 300 mW BT
Storage Temperature Range ...... =55 to +175°C VCR4N b(2)
o0 VCR5P 23
o230 5010 —t T
PIN VCR3P s goss oo s o
/ CONFIGURATIONS 55088 oo H ~
: ‘ &KMETO I : o g T |
T°‘18 T0'72 . .0027 © .0025 ‘ [~ . %57 NOTE: lssugiTT'ZATE
NOTE: SUBSTRATE IS GATE 0_15_——
ORDERING INFORMATION
TO-18 TO-72 WAFER DICE
VCR2N VCR2N/W | VCR2N/D
VCR4N | VCRAN/W | VCR4N/D
VCR3P VCR3P/W VCR3P/D
ac s D oS s VCRS5P VCR5P/W VCRSP/D
° VCR7N VCR7N/W | VCR7N/D

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
N-Channel VCR FETs

. VCR2N VCR4N VCR7N
Characteristic ’ Min | Max | Min | Max | Min [ Max | Unit Test Conditions
| 1]S|[less Gate Reverse Current -5 02| | -01]nA[Vgs=-15V,Vps =0
2 | X BVgss | Gate-Source Breakdown Voitage| -15 -15 -15 Ic=-1uA, Vps=0
3 T Vas(off) | Gate-Source Cutoff Voltage -35| -7 |-85| -7 |25| -5 v Ip=1puA, Vps = 10V| :
4] C|rdsion) | Drain Source ON Resistance 20 60 | 200 | 600 [4,000]8,000] O |Ves=0,Ip=0 1=1kHz
| 5 |D[Cdgo Drain-Gate Capacitance 7.5 -3 1.5 pF Vep =-10V, Is=0 = 1 MHz
6]Y|[Csgo Source-Gate Capacitance 7.5 3 1.5 Vgs =-10V, Ip =0
P-Channel VCR FETs .
Characteristic VCR3P VCR5P Unit Test Conditions
| 1| $ lass Gate Reverse Current 20 10 | nA [ Vgs =15V, Vps =0
|2 | A| BVass Gate-Source Breakdown Voltage | 15 15 ’ v Ic = 1uA, Vps =0
| 3 | -Ir Vas(off) | Gate-Source Cutoff Voltage 3.5 7 3.5 7 Ip =-1uA, Vps = -10V|
4 | C | rdson) Drain-Source ON Resistance 70 { 200 | 300 [ 900 | @ [ Vgs=0,lp=0 f=1kHZ
[ 5 | D | Cdgo Drain-Gate Capacitance 6 | 3 pF Vep =10V, Is=0 =1 MHz
6 | Y| Csgo Source-Gate Capacitance 6 3 Vas = 10V, Ip =0

Intersil cannot assume responsibility for use of any circuitry described other than circuitry entirely embodied in an Intersil product. No other circuit
patent licenses are implied. Intersil reserves the right to change the circuitry and specifications without notice at any time.
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VCR2NI3PI4NI5PI7N S - INTERSIL

~ JFETS AS VOLTAGE CONTROLLED RESISTORS

The voltage controlled resistor is a junction field effect tran-  Figure 1 also shows that certain combinations of gate con-
sistor whose drain to source ON resistance is controlled by  trol voltage and signal levels will cause resistance modula-
gate to source voltage. » tion. This distortion may be improved by introducing local
The gate control terminal is high impedance thereby allow-  feedback as shown in figure 2 for best frequency response
ing negligible control current. The gate voltage is zero for ~ and impedance levels; eliminating the feedback capacitor-

minimum resistance, and increases as the gate voltage ap- Wil require the gate control voltage to be double for the
proaches the pinch-off voltage. same ON resistance. The resis'tor values should be equal,

This VCR is intended for use on applications using low level apd about 100kg. ' o )
AC signals. Figure 1 shows the output characteristics, with ~ Best gate control voltage for best linearity is up to about
an enlarged graph of VDS = 0 for AC signals with no DC 0.8Vpgk; ON rgsistance increases rapidly beyond this point.
component. Operation is in the first and third quadrants; the :
device will operate in the first quadrant only if a constant '
current is applied to the drain and the input signal level is

kept low.
30 : Vgs = 0
, T
_'CI Vgs = —2
Vas = -4
\
Vgs = -6
= Vgs = —8

10

Vps-VOLTS

JFET OUTPUT CHARACTERISTICS

JFET OUTPUT CHARACTERISTICS
ENLARGED AROUND Vpg = 0

'

FIGURE 1

GATE CONTROL

FIGURE 2



INTERSIL "~ 1D100, ID101
| Low Leakage
Monolithic Dual Diode

FEATURES
PIN

e Igr = 0.1 pA (typical) - . CONFIGURATIONS
* BVR > 30V : .

e C; = 0.75 pF (typical) : . TO-71 '
TO-78

GENERAL DESCRIPTION

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

« A2 KZ.
ABSOLUTE MAXIMUM RATINGS oK

(@ 25°C unless otherwise noted)

Maximum Temperatures /

Storage Temperature -65°C to +200°C * These leads are not to be tied together nor
N N o esS
Operating Junction Temgerature ) o +200°C connected to the circuit in any way.
Lead Temperature (soldering, 10 sec. time limit) +300°C
Maximum Power Dissipation : cHIP
Device Dissipation @ Free Air Temperature 300 mW TOPOGRAPHY
Linear Derating 1.7 mw/°C
Maximum Voltages & Currents 1 .7 - -o4—~ 4000
V, Reverse Voltage : 30V CATHODE #
R ? : e | QW W CAMOBER: sn s
VDD, Diode to Diode Voltage +50 V : o T-‘ ;0\ TORACES o0a0 ™.
B l Il TYP. 2 PLACES .0030 DIAMETER
IF Forward Current : . 20 mA {0040
ANODE #1
'R Reverse Current ) 100 uA 2 6

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

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)

1D100, ID101
PARAMETER MIN. TYP. MAX. UNITS . TEST CONDITIONS
VE Forward Voltage Drop . 0.8 1.1 \% Ig =10mA
BVR Reverse Breakdown Voltage 30 \Y; Ig =1uA
'R Reverse Leakage Current 0.1 . pA .VR =1V, TA = 25°C
20 - 10 PA VR=10V, T, =25C
7 10 nA VR=10V, T, =126°C
h Ry" |R2 | Differential Leakage Current , 3 pA VR=10V
Cr Total Reverse Capacitance. 0.75 1 pF VR =10V, f=1MHz




ID100, ID101 ' | INTERSIL

TYPICAL CHARACTERISTICS OF 1D100/1D101

REVERSE CURRENT-VOLTAGE CAPACITANCE vs. VOLTAGE
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1T100, IT101

INTERSIL
| ' P-Channel JFET

FEATURES PIN
* Interfaces Directly with T2L Logic Elements so that CONFIGURATION
No Extra Driver Stage is Required. To48

* rps(on) < 752 for 5V Logic Drive
* Ip(off) < 100 pA

GENERAL DESCRIPTION

This P-channel JFET has been designed to directly interface
with T2L logic, thus eliminating the need for costly drivers,
in analog gate circuitry. Bipolar inputs of £15 V can be
switched. The FET is OFF for hi level inputs (+5V or ) b gc S
+15 V) and ON for low level inputs (< 0.5V for IT100 <
1.5V for IT101.

" CHIP
ABSOLUTE MAXIMUM RATINGS TOPOGRAPHY
@25°C (unless otherwise noted) 5514

Maximum Temperatures

(SOURCE)

0186 .0037 ,, .0039

0037 .0039

.0190 .0027 © .0029

Storage Temperature -65°C to +200°C
Operating Junction Temperature +200°C
Lead Temperature (Soldering, U kB
10 sec time limit) +300°C. AN o o
Maximum Power Dissipation : n
Device Dissipation @ Free Air Temperature 300 mwW
Linear Derating 1.7 mW/°C 260 |
. -0300 —t
Maximum Voltages & Current NOTE: SUBSTRATE IS GATE. ’
VGS Gate to Source Voltage 35V .
VGD Gate to Drain Voltage. 35V ORDERING INFORMATION
Ig  Gate Current 50 mA .
) TO-18 WAFER DICE
1T100 1T100/W 1T100/D
IT101 1T101/W 1T101/D
ELECTRIC CHARACTERISTICS @ 25°C (unless otherwise noted)
17100 1T101 X
CHARACTERISTIC MIN MAX MIN MAX UNIT TEST CONDITIONS
IDSS Max Drain Current -10 - -20 - mA - Vgs=0,Vps=-15V
Vp Pinch Off Voltage 2 45 4 10 \Y Ip=1nA,Vpg=-15V
BVGSs Gate-Source Breakdown Voltage 35 35 \ Ig=14A,Vps=0
Igss Gate Leakage Current 200 200 pA VGgs=20V,Vps=0
9 - Transconductance -8 -8 mmho Vgs=0,Vps=-15V
9os Output Conductance -1 -1 mmho VGgs=0,Vps=-15V
ID(off) . Drain (OFF) Leakage’ -100 -100 pA Vps=10V, Vgs=-15V
DS(on) Drain-Source "“ON" Resistance 75 60 Y Vgs=0,Vps=-0.1V
Ciss Input Capacity 35 35 pF VpG =20V, VGs=0
Crss Reverse Transfer Capacity 12 12 pF VpGg=-10V,Is=0

113




INTERSIL

FEATURES
* Low rpgp) (32 MAX J105)

APPLICATIONS
-Analog Switches, Choppers, Commutators

ABSOLUTE MAXIMUM RATINGS (25°C)

J105-J107
N-Channel JFET

PIN
CONFIGURATION

TO-92

Gate-Drain or Gate-Source Voltage......... —-25V
Gate Current..... e 50mA
Total Device Dissipation at 25°C Ambient
(Derate 3.27mW/°C). .. ..., 360mwW
Operating Temperature Range...... -55t0135°C
Storage Temperature Range........ -55t0150°C O ‘
Lead Temperature Range _ ORDERING INFORMATION
(1/16” -from case for 10 seconds). ......... 300°C .
J105: | TO-92 onl
J106 | TO-92 only
J107 | TO-92 only
ELECTRICAL CHARACTERISTICS ‘
TEST CONDITIONS: 25 °C unless otherwise noted
J105 J106 J107 .
PARAMETER MIN | TYP | MAX | MIN |TYP | MAX | MIN | TYP | MAX |UNIT TEST CONDITIONS
S | lgss Gate-Reverse Current (Note 1) -3 -3 -3 nA {Vpg =0V, Vgg=-15V
T | Vas(otfy  Gate-Source Cutoff Voltage -45 -10 | -2 -6+|-05 -4.5 Vps =5V, Ip=14A
A | BVgss Gate-Source Breakdown Voltage -25 1-25 -25 v Vps=0V, Ig=-14A
T | 'oss Drain Saturation Current (Note 2) 500 L 200 100 “mA |Vpg =15V, Vgg =0V
I {'oofh Drain Cutoff Current (Note 1) 3 3 3 nA |Vpg =5V, Vgg = - 10V
C | 'DS(on) Drain source ON Resistance 3 6 8‘ Q2 |Vpg=0.1V, Vgg =0V
Cdg(otfy  Drain Gate OFF Capacitance 35 35 35 Vps =0V, Vs = —10V
Csg(off) -, Source Gate OFF Capacitance 35 35 35 ’
[: Cdg(on) pF f=1MHz
+ Drain Gate plus Source Gate 160 160 160 Vps =Vgs =0V
N ON Capacitance
; Csg(on)
| td(on) _ Turn On Delay Time 15 15 15 Switching Timj1‘0rgst JCf;editij);:;
c tr Rise Time 20 20 20 VoD 15V 15V 15V
© [ td(ofry Turn Off Delay Time 15 15 15 ns VGSoffy  —12V -7V -5V
t Fall Time 20 20 20 R 50@ 500 500

NOTES: 1. Approximately .doubles for every 10°C increase in Ta.

2. Pulse test duration =300 pus; duty cycle<3%.

1-14



INTERSIL

APPLICATIONS

e Analog Switches
e Choppers
e Commutators

FEATURES

* Low Cost

¢ Automated Insertion Package

® Low Insertion Loss
Ips(on) < 3002 (J111)

* No Offset or Error Voltage Generated by Closed

Switch '

Purely Resistive
High Isolation Resistance from Driver

* Fast Switching i
tb(on) + tr = 13 ns Typical .

e Short Sample and Hold Aperture Time
Cgd(off) <5 pF

J111-J113
N-Channel JFET

PIN CHIP
CONFIGURATION TOPOGRAPHY

5001B

TO-92

V%-":‘:‘t':fmus :L%L;o_rs SUBSTRATE 1S GATE
T T
T
b s G °°§3uacz.°

e

ORDERING INFORMATION

1. Approximately doubles for every 10°C increase in Ta.
2. Pulse Test duration 300us; duty cycle < 3%.

1-15

Cgs(off) <5 pF
T0-92 WAFER DICE
J111 J111/W J111/D
. oy J112 J112/W J112/D
ABSOLUTE MAXIMUM RATINGS (@ 25°C) . 113 W T J113D
Gate-Drain or Gate-Source Voltage ..................... -35V )
Gate Current .. ...t e 50 mA
" Total Device Dissipation (TLeaD =25°C) ............. 625 mW
Power Derating (to +135°C) ...........ccovinnn.. 5.68 mW/°C
Storage Temperature Range ................. -55°C to +135°C
Operating Temperature Range ............... -55°C to +135°C
Lead Temperature (1/16" from case for 10 seconds) ...+300°C
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted
Ji11 J112 J113 .
PARAMETERS MIN| TYP|MAX|MIN | TYP|MAX|MIN| TYP| MAX|UNIT TEST CONDITIONS
| 1/S|lgss . Gate Reverse Current (Note 1) 1 11 1| nA |Vbs =0V, Vgs =-15V
| 2| T | Vas(off) Gate Source Cutoff Voltage 3 10 | 1 5 |05 3| y |Vos=5V,Ib=1pA
‘| 3|A|BVass Gate Source Breakdown Voltage | 35 35 35 Vps =0V, Ig = -1uA
| 4| T | lbss Drain Saturation Current (Note 2)| 20 5 2 mA |Vbs = 15V, Vgs = 0V
511 | Ip(off) Drain Cutoff Current (Note 1) 1 1 1 | nA |Vps =5V, Vgs = -10V
‘6|C|rpsion) Drain Source ON Resistance 30 50 100 Q |[Vbs=0.1V, Vgs =0V
| 7|D [ Cdgotf) Drain Gate OFF Capacitance 5 5 5 [ _ __
| 8]Y | Csg(otf) Source Gate OFF Capacitance 5 5 5 I Vos =0V, Vas 10Y . ’
9N [Cag(on) Drain Gate Plus Source Gate 28 28 28| P" [Vpbs=Vas=0 f=1MHz
| |A | Csdion) . ON Capacitance
[10{M { td(on) Turn On Delay Time 7 7 7 Switching Time Test Conditions
1] 1 [tr Rise Time 6 6 6 J111 J112 J1138
12|C | td(off) Turn Off Delay Time 20 20 20 ns |Vop 10v 10V 0V
13 . [% Fall Time 15 15 15 Vaspf)y -12V -7V -5V
Ru 80002 1,6000 3,2000
NOTES:
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INTERSIL

GENERAL DESCRIPTION

_These devices contain a pair of junction-isolated NPN transis-

tors fabricated on a single silicon substrate. This monolithic
structure makes possible extremely tight parameter matching
at low cost. Further, advanced processing techniques yield
exceptionally high current gains at low collector currents,
virtual elimination of “popcorn noise,” low leakages and
improved long-term stability.

Although designed primarily for high breakdown volfage and

LM1 1_4IH_‘, LM114A/AH
Dual NPN Monolithic

Transistor
FEATURES

Low offset voltage — 0.5mV maximum

Low drift — 2uV/° C maximum from ~55°C to +125°C
High current gain — 500 minimum at 10z A

Tight beta match — 10% maximum

High breakdown voltage — to 60V

Matching guaranteed over a OV to 45V collector-base vol-
tage range

e CMRR > 100dB

exceptional DC characteristics, these transistors have surpris- PIN CHIP
ingly good high-frequency performance. The gain-bandwidth CONFIGURATION TOPOGRAPHY
product is 300MHz with TmA collector current and 5V col- To.71
lector-base voltage and 22MHz with 10uA collector current. 10-78 4003
Collector-base capacitance is only = 100pF at 5V. lL__ox0__ | -~
. ozso ) 10035 * 10035
T COLLECTOR =1~ m'smmw"
ABSOLUTE MAXIMUM RATINGS 020 =2 TVP. 2 PLACES
0270 Auoosl 0045
.0035 © .0035
Collector-Base Voltage (BVCBO) ................. 45V l '%‘,;fg =2 TYP. 2PLACES
Collector-Emitter Voltage (BVGER). . . . . . . ... ... ... 45V BASE | ‘o030 DIAMETER
Collector-Collector Volyage ..................... 45V ., EMITTER 31 w.':;?:;czgs %
Emitter-Base Voltage (BVEBQ) . .. . .o o ov it 6V e Bl c, DIAMETER
Collector CUTTENt .« o v v v v e v et e e e e e e e e 20mA 2 g By O i
Total Power Dissipation (Note 1) . . . ... ........... 0.8W ORDERING INFORMATION
Operating Junction Temperature . . . . ... ... ~65°C to +150°C
Storage Temperature . . . . ... .......... -65°C to +150°C _TOo-711 TO-78 WAFER .| DICE
Lead Temperature (soldering, 10sec) . . ... ......... +300°C LM114 | LM114H | LM114/W | LM114/D
' , LM114A | LM114AH -
ELECTRICAL CHARACTERISTICS (Note 2) ,
. MAXIMUM LIMITS
PARAMETER CONDITIONS LM114A, AH LM114, H UNITS
Offset Voltage 1A = Ig = 100,A 0.5 . 20 mV
Oftset Current Ic = 104A 20 10 nA
Ic = 1kA 0.5 . nA
Bias Current = 10pA 20 40 nA
Ic = 1A 3.0 nA
Offset Voltage Change OV = Vgp = Vmax, Ic = 104A 0.2 15 mv
Offset Current Change OV = Vg =< Vmax, lc = 104A 1.0 4.0 - DA
Offset Voltage Drift -55°C = Tp = +125°C, 2.0 10 rVI°C
= 10pA '
Offset Current —55%C = Ty = +125°, 12 50 nA
Ig = 104A
Bias Current -55°C = Ty = +125°C, 60 150 nA
Ic = 104A
Collector-Base Leakage Current Ves = VMax
Ta = +25°C 10 50 pA
. Ta = +125°C 10 50 nA
Collector-Emitter Leakage Vce = Vmax, Ves = OV :
Current Ta = +25°C 50 200 pA
o Ta = +125°C 50 -200 nA
Collector-Collector Leakage Vee = Vmax '
Current Ta = +25°C 100 300 pA
Ta = +1256°C 100 300 nA

Note 1: The maximum dissipation given is for a +25° C case temperature. For operation under other conditions, the device must be derated based on a .
+150° C maximum junction temperature and a thermal resistance of +70°C/W junction to case of +230°C/W junction to ambient.

VMAX, unless otherwise specified. For the LM114 and LM114A, Viyax =

Note 2: These specifications apply for Ta = +25°C and OV < Ve <
30V.
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-M11 6
Dlode Protected
N-Channel Enhancement

Mode MOS FET

INTERSIL

GENERAL DESCRIPTION

PIN DEVICE
® Lowlggg CONFIGURATION SCHEMATIC
1
® |ntegrated Zener Clamp Protects the Gate TO-72 L
Ly o2
ABSOLUTE MAXIMUM RATINGS (25°C) } 7 ¢
Drain-to-Source Voltage ‘ 30V —o3
Gate-to-Drain Voltage. 30V a
Drain Current 50 mA
Gate Zener Current 0.1 mA CHIP
Storage Temperature ~65t0 150°C P TOPOGRAPHY
Operating Junction Temperature -55 to 125°C 1003-2
Total Device Dissipation (Derate R oo
2.25 mW/°C to 125°C) 225 mW ous ™ 039 o

g

| g 025, 0029
‘0035 % ‘0039

%x%s—/ D 0030 9028
NOTE: SUBSTRATE
1S BODY.

ORDERING INFORMATION

TO-72 WAFER DICE

M116 M116/W | M116/D

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
PARAMETER m116 UNITS TEST CONDITIONS
MIN | MAX .
. . 100 VGgs=20V,Ip=100uA, Vs =0
'DS(on) Drain Source ON Resistance 200 Q Ves =10 V. Ip = 100 uA. VBS = 0
VGS(th) Gate Threshold Voltage 1 5 \Y VGs =Vps, Ip =10 uA, Vs =0
BVpss Drain-Source Breakdown Voltage 30 \ ID=1uA,VGgs=VBs =0
BVsps -Source-Drain Breakdown Voltage 30 : \ Is=1uA,VGp=VBp =0
BVGBS Gate-Body Breakdown Voltage 30 60 \ Ig=10uA,Vsg =Vpp =0
ID(OFF) Drain Cutoff Current 10 nA Vps=20V,Vgs=VBs=0
IS(OFF) , ‘Source Cutoff Current 10 nA Vgp=20V,Vgp=VBp =0
1Gss Gate-Body Leakage 100 pA VGgs=20V,Vps=Vps =0
Cgs or Gate-Source or 25 E VGe=VDB=Vsg=0,f=1MHz
Cqd Gate-Drain Capacitance : P Body Guarded
Cdb Drain-Body Capacitance 7 pF Vg =0,Vpg=10V, f=1MHz
. . vge=0,vVpg=10V, VBS 0

Ciss Input Capacitance 10 pF =1 MHz
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INTERSIL |

IT120-1T122

Dual Monolithic

NPN Transistor

FEATURES PIN
® High h at Low Current >
o e at Low Current. > 200 @10 uA CONFIGURATION
® Low Output Capacitance < 2.0 pf
° - R ,
IB1 IBz <25nA T0-71 ‘
® Tight Vg Tracking < 3.0 uV/°C . T0-78
ABSOLUTE MAXIMUM RATINGS (Note 1)
@ 25°C (unless otherwise noted)
Maximum Temperatures
Storage Temperature -65°C to +200°C g% ¢
. - c
Operating Junction Temperature +200°C Ey By !
Maximum Power Dissipation CHIP ’
1078 071 TOPOGRAPHY
ONE SIDE BOTH SIDES ONE SIDE BOTH SIDES )
Total Dissipation at 25°C 4003 '
0.4 Watt 0.75 Watt 0.3 Watt 0.5 Watt
Case Temperature . 0250 |
Derating Factor 2.3mW/°C a.ynwfc 1.7mW/°C  4.3mW/°C [*— 0290 N
. ; : I COLLECTOR #1—} e —Ce WA
Maximum Voltage & Current for Each Transistor oo -$‘|' r—gg#',c;%tms 0035 00
: o045 0045
VCBO Collector to Bas? Voltage 45V 0270 Q0ds, 0085 )
\Y) Collector to Emitter Voltage 45V [BASE 2 TYP.2PLACES
CEO . B 0040 ) ameTER
Vego Emitter to Base Voltage 70V BASE #1 \ 0030
Veeo Collector to Collector Voltage 60 V EMITTER #1 : wﬂi‘éﬁs a3 OIaveTeR
Ic Collector Current 50mA
' ORDERING INFORMATION
" TO-78 TO-T1 WAFER DICE
1T120 1T120-TO71 IT120/W | IT120/D
IT121 1T121-T071 IT121/W_ | 1T121/D
1T122 1T122-TO71 1T122/W 1T122/D
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
1T120A 17120 1T121 17122 B
PARAMETER IMIN MAX |MIN MAX |MIN MAX | MIN MAX UNIT TEST CONDITIONS
heg DC Current Gain 200 200 80 80 Ic=10uA, VCE=5.0V
hEE DC Current Gain 225 225 100 100 Ic=1.0mA,VCg=5.0V
hgg(-56°C) DC Current Gain 75 75 30 30 Ic=10uA, VCE =50V
VBe(ON) Emitter-Base On Voltage 0.7 0.7 0.7 0.7 \ Ic=10uA, VCE=5.0V
VCE(SAT) Collector Saturation Voltage 0.5 _ 0.5 0.5 05 ) Ic=0.5mA, Ig = 0.05 mA
lceo Collector Cutoff Current 1.0 1.0 ‘1.0 . 1.0 nA lg=0,Vgg =45V
1cBO(+160°C) Collector Cutoff Current 10 10. 10 10 pA | 1g=0,Vcp=45V
IEBO Emitter Cutoff Current 1.0 1.0 1.0 1.0 nA Ic=0,VEg=5.0V
CoB Qutput Capacitance 2.0 2.0 2.0 2.0 pF Ig=0,Vcg=5.0V
Cre Emitter Transition Capacitance 2.5 25 2.5 25 pF Ic=0,VEg=05V
Ccq. C2 Collector to Collector Capacitance 4.0 4.0 4.0 4.0 pF Vee =0
Ic1. Co Collector to Collector Leakage Current 10 10 10 10 nA Vge =60 V
VCEQ(SUST) Collector to Emitter Sustaining Voltage 45 45 45 . 45 \% Ic=1.0mA,Ig=0
GBW Current Gain 10 10 7 7 MHz | Ic=10uA, VCg=5V
Bandwidth Product 220 220 180 180 MHz | Ic=1mA,Vcg=5V
IVBE1-VBE,! Base Emitter Voltage Differential 1 2 3 | 5 mV | Ic=10pA, VCE=5.0V
1'B1-185! Base Current Differential 25 5 25. . 25 nA | Ic=10uA, VCE=5.0V
Base-Emitter Voltage Differential o~ | Ta=-55°Cto +125°C
i -
AlVBE-VBED)! Change with Temperature 3 5 10 20 e Ic=10pA, V=50V

NOTES: (1) These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.
(2) The lowest of two h-< readings is taken as hrg, for purposes of this ratio.
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INTERSIL . * IT124
| Super-Beta Dual

Monolithic NPN Transistor

FEATURES . PIN CHIP
¢ Very High Gain — hrg = 1500 @ 1 and 10u.A CONFIGURATION ‘TOPOGRAPHY
¢ Low Output Capacitance — Cobo < 0.8 pF TO-78 4003
* Tight Vee Matching — |VBet1 - VBe2 | —2mV TYP. o0 | o5 0ods
e High fr — 100 MHz ) _ 0250 10035 * 0035
ABSOLUTE MAXIMUM RATINGS (Note 1) f COLLECTOR 4177 coLLecToR SOLATION
@ 25°C (unless otherwise noted) ] k % %ﬁpﬁéms
Maximum Temperatures l [ BASE =2 TVP. 2PLACES
Storage Temperature .............. -65°C to +200°C ' R gase = / 0030 DIAMETER
Operating Junction Temperature ............. +200°C enTER o1 T s 240
Lead Temperature (soldering, 10 second . DIAMETER
time limit) .............. e +260°C & ()% || %
Maximum Power Dissipation ONE SIDE 'BOTH SIDES E g, !
Device Dissipation @ Free Air 400 mW 750 mwW . '
Linear Derating Factor ....... 23 mW/°C 43 mW/°C ' :
Maximum Voltage and Current for Each Transistor ORDERING INFORMATION
Vceo Collector to Base Voltage ......... PEPP 2V . . :
Vceo Collector to Emitter Voltage ................ 2V TO-78 WAFER - DICE
VesBo Emitter to Base Voltage (Note 2) ............ v X 1T124 IT124/W 1T124/D
Vcco Collector to Collector Voltage ............ 100V .
Ic Collector Current ...........covvvinn... 10mA
ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)

SYMBOL' CHARACTERISTICS MIN MAX | UNITS CONDITIONS
hFe DC Current Gain 1500 ) Ic = 1uA, VCE = 1V
hre DC Current Gain 1500 Ic = 10uA, Vce =1V
hre(-55°C) DC Current Gain 600 Ic = 10uA, Vce = 1V
VBe(ON) Emitter-Base “ON” Voltage 0.7 \ Ic = 10uA, Vce = 1V
VCe(SAT) Collector Saturation Voltage 0.5 \ Ic = 1mA, Is = 0.1mA
lcBO Collector Cutoff Current- 100 pA le=0, Vce =1V
lcBo(+150°C) Collector Cutoff Current 100 nA le=0, Vce =1V
IEBO ) Emitter Cutoff Current 100 pA Ic =0, Ve = 5V
Coso B Output Capacitance ]1.08 pF lge=0,Vcg=1V
C1E . Emitter Transition Capacitance ) 1.0 pF Ic =0, Ves = 0.5V
Ccicz Collector to Collector Capacitance 0.8 pF Vcc =0
lc1c2 ' Collector to Collector Leakage Current 250 pA Vce = £50V
fr Current Gain Bandwidth Product 10 MHz Ic = 10uA, Vce = 1V
fr * Current Gain Bandwidth Product 100 MHz Ic = 100uA, Vce = 1V

‘NF Narrow Band Noise Figure- ‘ 3 dB lc = 10uA, Vce = 3V,
' ' . f=1KHz, Rg = 10 Kohms,
. BW = 200 Hz
- BVceo Collector-Base Breakdown Voltage 2 ) Ic =10uA, IE=0
BVEBO -Emitter-Base Breakdown Voltage 7 \Y le =10uA, Ic =0
Vceo(SUST) Collector-Emitter Sustaining Voltage 2 V | lc=1mA,Ig=0
MATCHING CHARACTERISTICS @ 25°C (unless otherwise noted)

SYMBOL . _CHARACTERISTICS TYP | MAX | UNITS CONDITIONS
|VBE1-VBE2| Base Emitter Voltage Differential 2 5 mV Ic = 10uA, VcE = 1V .
|(VBE1-VBE2)|/°C Base Emitter Voltage Differential 5 15 uv/eC Ic = 10uA, Vce = 1V

. Change with Temperature 1 T=-55°Cto +125°C
|IB1-IB2] Base Current Differehtial .6 nA Tc = 10uA, Vce = 1V
NOTES:

1. These ratirgs are limiting values above which the serviceability of any semiconductor device-may be impaired.
2. The reverse base-to-emitter voltage must never exceed 7.0 volts and the reverse base-to-emitter current must never exceed 10uAmps.
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 INTERSIL

FEATURES

IT126-1T129

Dual Monolithic NPN

Transistor

« High Gain at Low Current — hgg > 230 at 10 mA : PIN
VeE = FE mA, CONFIGURATION
CE = 5V
’ TO-71
e Low Output Capacitance — Copo < 3 pF 1078
Tight Ig Match — |B-|.2 < .25 A at 1 mA,
Vce = 5V
Tight Vg Tracking — A(VBE4 - VBEp) < 3 xV/°C
—-55°C to +125°C )

* Dielectrically isolated matched pairs for '

differential amplifiers
B2 | ¢,
\ E; by 2 2, c,

ABSOLUTE MAXIMUM RATINGS

@ 25°C (unless otherwise noted) :

Maximum Temperatures :

_BE° 00° CHIP
Storage Temperature 65 C to +200°C
L . . o TOPOGRAPHY
Opeérating Junction Temperature +200°C
. ) © 4001
.0310
TOo7 TO78 [*~ 0350 " . .

Maximum Power Dissipation  ONE SIDE  BOTH SIDES ~ ONE SIDE BOTH SIDES | —emiTTen 0008« o

Total Dissipation at 25°C : %;’?g q TYP. 2 PLACES

Case Temperature 0.3 Watt 0.5 Watt 0.4 Watt 0.75 Watt ' | ql B [~—sase 0030 0030

Derating Factor 1.7 mW/C 29 mW/°C 23mW/SC  4.3mW/e°C — * 0040 * 0040

b EMITTER “—COLLECTOR TYP. 2 PLACES

Maximum Voltage and Current for Each Transistor 1T126,7 IT128 IT129 BASE —/ 0035 _ 0034

Vcgo Collector to Base Voltage 60V 55V 45V : 0045 * 0044

N " ' TYP.2 PLACES

VGEO Collector to Emitter Voltage, 60V 55V 45V )

VEBO Emitter to Base Voltage (Note 2) v v v ORDER'NG INFORMATION

Veeo  Collector to Collector Voltage 70V 70V 70V !

Ic Collector Current 100mA  100mA 100 mA TO78 TO-7 WAFER DICE |
IT126 | IT126-TO71 | IT126/W |1T126/D
1T127 | IT127-TO71 | IT127/W |1T127/D

1 IT128 | 1T128-TO71 | IT128/W |IT128/D
1T129 | IT129-TO71 | I1T128/W |1T128/D

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)

PARAMETER 1T126 1T127 17128 1T129 ONITS CONDITIONS
: MIN | MAX | MIN [ MAX | MIN | MAX | MIN [ MAX
hee DC Current Gain 150 150 100 70 Ic= 10 A, VeE = 5V
hEE DC Current Gain 200 | 800 | 200 | 800 | 150 | 800 | 100 Ic=10mA, Vg =6V
heE DC Current Gain 230 230 170 115 Ic=10mA, Vgg =5V
heg . DC Current Gain 100 100 75 -50 Ic =50 mA, Vg =5V
hpg(-55°C) DC Current Gain 75 75 60 40 Ic=1mA, Veg = 5
VBE(on) Emitter-Base On Voltage: 9 | 9 9, 9 v ic=10mA, Veg =BV
1.0 1.0 10 10 \ Ic =50 mA, Vg = 5V
VCE(sat) Collector Saturation Voltage 3 3 -3 3 \ Ic=10mA, lg=1mA
1.0 - 1.0 1.0 1.0 Vv lc=50mA, ig=5mA
lceo Collector Cutoff Current 0.1 0.1 0.1 0.1 nA Ig =0, Vgg = 45V, 30V
Icgo(+150°C) Collector Cutoff Current 0.1 0.1 0.1 |04 HA lg=0,Vcp =48V, 30V
IEBO Emitter Cutoff Current 0.1 0.1 0.1 0.1 nA Ic=0,Vgg=5vV
Cobo Output Capacitance 3 3 3 3 pF g =0, Vg = 20V
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IT130-IT132

Dual Monolithic PNP

Transistor

FEATURES

« High hgg at Low Current > 200 @ 10 xA
¢ Low Output Capacitance < 2.0 pF

i |B1-|B2 < 25nA

¢ Tight Vg Tracking < 3.0 xV/°C

ABSOLUTE MAXIMUM RATINGS (Note 1)
@ 25°C (unless otherwise noted)

Maximum Temperatures
Storage Temperature -65°C to +200°C
Operating Junction Temperature © +200°C

Maximum Power Dissipation
TO-78 TO-71
ONE SIDE BOTH SIDES ONE SIDE BOTH SIDES

Total Dissipati °C
otal Dissipation at 25°C 6y iy 075Wett 03 Watt 0.5 Watt
Case Temperature

Derating Factor 23mW/°C  4.3mW/°C 1.7mW/°C  2.9mW/°C

Maximum Voltage & Current for Each Transistor

Vegoo Collector to Base Voltage 45V
VCEO Collector to Emitter Voltage 45V
VEBO Emitter to Base Voltage ’ 70V
VCCO Collector to Collector Voltage 60 V
g Collector Current 50 mA

PIN
CONFIGURATIONS

TO-71
TO-78

CHIP
TOPOGRAPHY

0250

o290 4503

5 .0045

004
— ——————ISOLATION ‘~2F x ===
T COLLECTOR #1  coLLECTOR 10035 * 0035 ‘
0230 #2 TYP. 2 PLACES
0270 0045 0045
‘ .0035 * 0035
l -BASE =2 TYP. 2 PLACES

%%; DIAMETER
BASE #1 -
EMITTER #2 004

0
EMITTER #1 TYP. 2 PLACES 'go30 D'AMETER

ORDERING INFORMATION

TO-79 TO-71 WAFER DICE
IT130A IT130A-TO71 IT130A/W IT130A/D
1T130 1T130-TO71 1T130/W 1T130/D
1T131 1T131-TO71 1T131/W 1T131/D
17132 1T132-TO71 1T132/W 1T132/D
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
IT130A 1T130 1T131 1T132
PARAMETER MIN TMAX | MIN | MAX [TMIN TMAX | MIN | MAX UNIT TEST CONDITIONS
hgEg DC Current Gain 200 200 80 80 Ic=10uA, VcE=50V
hEg DC Current Gain 225 225 100 100 Ic=1.0mA, Vcg=5.0V
hgg(-55°C) DC Current Gain 75 75 30 30 . Ic=10uA, Vg =50V
VBE(ON) Emitter-Base On Voltage 0.7 0.7 0.7 0.7 \ Ic=10puA, VCE=5.0V
VCE(SAT) Collector Saturation Voltage 0.5 0.5 0.5 0.5 \ Ic=0.5mA, Ig =0.05 mA
IcBO Collector Cutoff Current -1.0 -1.0 -1.0 -1.0 nA Ig=0,Veg=45V
1cBO(+150°C) Collector Cutoff Current -10 -10 -10 -10 HA Ig=0,Veg=45V
IEBO Emitter Cutoff Current -1.0 -1.0 -1.0 -1.0 nA Ic=0,VEg= 50V
Cob Output Capacitance 2.0 2.0 2.0 20 pF Ig=0,Vgg=50V
Cte . Emitter Transition Capacitance 25 25 25 25 pF Ic=0,Vgg=05V )
CC1-C2 Collector to Collector Capacitance 4.0 4.0 4.0 4.0 pF Vee=0
[ Collector to Collector Leakage Current 10 10 10 10 nA Veg =160V
VCEQ(SUST) Collector to Emitter Sustaining Voltage |-45 -45 -45 -45 \" Ic=10mA,Ig=0
GBW Curren't Gain’ 5 5 4 4 MHz [ Ic=10uA,VCE=5V .
Bandwidth Product 110 110 90 90 MHz [Ic=1mA,VCcg=5V
IVBE-VBE)! Base Emitter Voltage Differential 1 2 3 5 | mV | Ic=10uA, Vce=50V
11B4-1B,! Base Current Differential 25 5 25 25 nA | Ic=10uA, Vcg=5.0V
: Base-Emitter Vol ifferential = .55° 25°(
IAVBE1=VBED)  Change with Té?ntsgfazlr: e 3 5 10 20 |uvc Té - 135;4273/:;52 250V
NOTES: (1) These ratings are limiting values above which the ser i ility of any i device may be impaired. K

{2) The lowest of two hgE readings is taken as hFE| for purposes of this ratio.
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FEATURES
. . PIN
— > .
® High Gain at Low Current hege 200 @ TmA CONFIGURATION
® Low Output Capacitance — Cobo <3pF .
TO-71
° Tin;;htlBMa'(ch-—IB1 _2<.25/.1A@1 mA -5V T0.78
® Tight Vg Tracking — A(VBE; - VBE9) < 3uv/c .
-55°C to + 125°C . :
® Dielectrically i/solated matched pairs for differential amplifiers.
’ \
ABSOLUTE MAXIMUM RATINGS
@ 25°C (unless otherwise noted)
Maximum Temperatures e |l c
Storage Temperature -65°C to +200°C . B ¢,
Operating Junction Temperature +200°C & g \
Maximum Power Dissipation TO71 To78
. ONE SIDE BOTH SIDES ONE SIDE BOTH SIDES CHIP
Total Dissipation @ 25°C : TOPOGRAPHY
Case Temperature 0.3 Watt 0.5 Watt 0.4 Watt  0.75 Watt N 0310 E
Derating Factor 1.7mW/°C  2.9mW/°C 2.3mW/°C  4.3mW/°C [ o030
' ’ f | emiTTeR S0 305
Maximum Voltage and Current for Each Transistor fuad q TYP. 2 PLACES
1T136,7 IT138 IT139 | ( ! I~—s8ase Q%:_g R '3?%
VCBO} Collector to Basg Voltage 60V 55V 45V emrren—, COLLECTOR VP 2 PLACES
Vceo Collector to Emitter Voltage 60V 55V 45V BASE 0035 0034
\Y Emitter to Base Voltage v v v 0045 ~.0044
VEBO TYP. 2 PLACES
cco Collector to Collector Voltage 70V 70V 70V 4501
Ic ?ollector Current 100mA 100mA 100mA
ORDERING INFORMATIOVN
T0-78| TO-71 WAFER DICE
1T136 | IT136-TO71 | IT136/W | IT136/D
IT137 | IT137-TO71 | IT137/W | IT137/D
1T138 | IT138-TO71 | IT138/W.| I1T138/D
IT139 | I1T139-TO71 | IT139/W | IT139/D

iIT136-IT139
Dual Monolithic PNP
Transistor
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IT136 = IT139 : ‘ INTEESIL

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

R 1T136 1T137 1T138 1T139
PARAMETER MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX UNITS CONDITIONS
hFé DC Current Gain 160 150 100 70 . Ic =10 uA, Vo =86V
heg DC Current Gain 150 | 800 150 800 100 800 70 800 Ic=10mA, Vgg = 8V
hEE DC Current Gain ©125 | 230 | 125 80 50 . Ic =10 mA, Vcg =5V
heg DC Current Gain 65 60 ) 40 25 Ig= 50 mA, Vg =5V
hgg(-55°C) DC Current Gain 75 75 60 40 Ic=1mA, Vg =5V
VBE(on) Emitter - Base On Voltage 9 9 9 9 vV | 1c=10mA, v =5V
1.0 1.0 1.0 1.0 v Ic =50 mA, Vgg = 5V
VCE(sat) Collector Saturation Voltage 3 3 ) ) 3 .3 \% Ic=1mA, lg=.1TmA
6. 6 8 6 v Ic=10mA, Ig=1mA
lcBo Collector Cutoff Current 0.1 0.1 0.1 0.1 nA Ig=0,Vcp =45V, 30V
IcBol+150°C) Collector Cutoff Current 21 0.1 . 0.1 0.1 MA Ig=0,Vcg =456V, 30V
IEBO Emitter Cutoff Current 0.1 0.1 0.1 0.1 nA | Ig=0,Vgg=5V
Cobo butput Capacitance ) 3 3 3 3 pF Ig=0,Vgg =20V

ELECTRICAL CHARACTERISTICS @ 25°C (unless otherwise noted)

1T136 1T137 1T138 17139 ,
PARAMETERS UNITS CONDITIONS i
- |[MIN [ MAX | MIN [ MAX | MIN |MAX | MIN | MAX
BVC, C, C':/":]:;:; to Collector Breakdown 100 100 100 100 v Io=*1uA
VCEO(sust) C(:/'::]:;;; to Emitter Sustaining 60 60 | X 55 ‘45 v lc=1mA,ig=0
BVcgo o Collector Base Breakdown Voltage | 60 60 55 45 \ Ic=10uA,1IE=0
BVERO. - . Emitter Base Breakdown Voltage 7 7 7 7 \% Ig=10pA, Ic=0

MATCHING CHAhACTERISTICS @ 25°C (unless otherwise noted)

' 17136 17137 17138 1T139
PARAMETERS UNITS CONDITIONS
MIN | MAX | MIN | MAX | MIN | MAX | MIN | MAX

|VBE1 - VBE:' - Base Emitter Voltage Differential 1 : 2 3 ‘ 5 mV |lc=1ma,Vgg=5V

1A(VgE, - vBEzn/"c Base Emitter Voltage Differential 3 5 10 20 |uV/C |Ic=1mA, VcE = sv
Change with Temperature N Ta= -55°C to +125°C
‘|B1 - I32| Base Current Differential ‘25 5 -1 10 20 nA Ic=10uA, Vg = 5V

) : 25 5 1.0 20 | wA |lg=1mA,Vgg=5V
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IT140
Dual Matched NPN
Transistor

FEATURES

¢ Excellent Conformance CONFIg:JNRAﬂON
¢ Tight Vgg Match < 1.0mVv TO-71
» Tight Vgg Tracking < 3.0 xV/°C
ABSOLUTE MAXIMUM RATINGS (Note 1)
® @ 25°C (unless otherwise noted)
Maximum Temperatures
Storage Temperature —65°Cto +200°C
Operating Junction Temperature +200°C A
Maximum Power Dissipation E ZE' Ce 0,
To-1 CHIP
ONE SIDE BOTH SIDES TOPOGRAPHY
Total Dissipation at 25°C
Case 1Pemperature 0.3 Watt 0.5 Watt 4?22? S
Derating Factor 1.7mW/°C 4.3mW/°C R o048
Maximum Voltage & Current for Each Transistor OLOC"fLEc"’“ i -ggLTLVEPQ;gL::Sm'ON o5 * 00%
) Vceo Collector to Base Voltage 2V ‘0270 o Sot5 ot N\
Vceo Collector to Emitter Voltage 20V l —%gsg =2 TYP. 2 PLACES
Vego Emitter to Base Voltage 7.0V onse o1/ 030 DIAMETER
Yoco CollrioColeeotese e
ORDERING INFORMATION
TO-T WAFER DICE
1T140 IT140/W IT140/D
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) ; ‘
] PARAMETER MIN MAX UNIT TEST CONDITIONS
hrg DC Current Gain 200 Ic = 10mA, Vgg = 5V
hee DC Current Gain 100~ Ic = 10pA, Vo = 5.0V
heg DC Current Gain 250 Ic = 1.0mA, Vcg = 5.0V
hre(-55°C)  DC Current Gain 30 . Ic = 10pA, VG = 5.0V
VBe(ON) Emitter-Base On Voltage : 07~ V. Ic = 10pA, Vg = 5.0V
Vce(SAT) Collector Saturation Voltage 0.3 Vv Ic = 0.5mA, |g = 0.05mA
lceo . Collector Cutoff Current 200 nA lg = 0,Vcp = 45V
Iceo(+150°C) Collector Cutoff Current 1.0 uA le = 0,Vgg = 45V
lEBO Emitter Cutoff Current 400 nA Ilc = 0, Vgg = 5.0V
. Cos Output Capacitance 2.0 pF | lg =0,Vcg = 5.0V
Cre Emitter Transition Capacitance 25 pF Ilc =0, Vgg.= 0.5V
Ccy, Co Collector to Collector Capacitance 4.0 pF Vec =0
Icy, Co Collector to Collector Leakage Current 10 nA Vee = =60V
VCEO(SUST) Collector to Emitter Sustaining Voltage 20 Vv Ic =1.0mA,lg =0
Current Gain MHz Ilc = 10pA, Vg = 5V
fr. Bandwidth Product 400 . MHz | Ig = 1mA, Vg = 5V
VBE4-VBE, Base Emitter Voltage Differential - 1 mV Ilc = 10pA, Vg = 5.0V
IB4-IB, Base Current Differential 25 nA Ic = 10pA, Vg = 5.0V
Base-Emitter Voltage Differential ) Ta = =-55°Cto +125°C
A(VBE-VBy)  Change with Temperature 3 pVI°C | Ic = 10pA, Vcg = 5.0V
hFEq PP Current Gain Match 5% Ic = 104A, Vce = 8V |
hFE2
Te Emitter Resistance 15 Q I =1004A to 1mA, Vg =5V
NOTES: (1) These ratings are limiting values above which the serviceability of any device may be impaired. - '

(2) The lowest of two hgg readings is taken as “FE for purposes of this ratio.
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3N161
Diode Protected P-Channel
Enhancement Mode MOS FET

INTERSIL

GENERAL DESCRIPTION

o
S
3
]
~
=

PIN

DIODE-PROTECTED ENHANCEMENT-TYPE CONFIGURATION
M‘ETAL-OXIDE-SEMICONDUCTOR TRANSISTOR 10.72 )
For applications requiring very high input impedance, such
as series and shunt choppers, multiplexers, and commuta-
tors. ]
FEATURES
® Channel Cut Off with Zero Gate Voltage
® Square-Law Transfer Characteristic Reduces Distortion
® Independent Substrate Connection Provides Flexibility c 5

in Biasing ’ :
® |[nternally Connected Diode Protects Gate from Damage CHIP

due to O |

ue to Overvoltage TOPOGRAPHY 1503-2

DESCRIPTION (2 per package)

These devices are designed for applications requiring very
. high input impedance, such as choppers, commutators, and
logic switches. Each device is protected from excessive
input voltage by a shunting diode connected from the gate
to the substrate. This eliminates the need for most precau-
tionary handling procedures associated with unprotected

r

g
8
8
<
2

LT

0025 0029
0035 X 0039

—G

MOS devices. 0030, 0029 s —/ N\ p 0030, 0028
0040 * [0039 nore.sussraare “0040 % ‘0038

ORDERING INFORMATION

TO-72 WAFER DICE
3N161 3N161/W 3N161/D

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

1-25

PARAMETER MIN TYP MAX | UNIT TEST CONDITIONS
. -0.1 nA VGs=-25V,Vps=0
IGSSF Forward Gate-Terminal Current = oA Vas = 25V . Vps =0, TA=100°C
f Forward Gate-Source Break-
=25 \Y -0. =
BVGss down Voltage ) Ig-0.1mA, Vps=0,
i : -10 nA Vps=-15V,VGgs=0
Ipss Zero-Gate-Voltage Drain Current =T A VDS =25V, Vgg = 0
VGS(th) Gate-Source Threshold Voltage -1.5 -5 \% Vps=-15V,Ip=10uA
VGSs Gate-Source Voltage -4.5 -8 \ Vps=-15V,Ip=-8 mA
1D{on) On-State Drain Current -40 -120 | mA Vps=-15V,Vgg=-15V
Small-Signal Common-Source
6500 mho
Ivfs! Forward Transfer Admittance 3500 “ f=1KkHz
Small-Signal Common-Source
250 | umho
Vosl Output Admittance
— Vps=-15V,Ip=-8 mA
Common-Source Short-Circuit
Ciss Input Capacitance 10 pF
: P f=1MHz
C Common-Source Short-Circuit 4 oF
rss ‘Reverse Transfer Capacitance




INTERSIL

FEATURES

| 3N163,3N164
P-Channel Enhancement
- Mode MOS FET

SWITCHING TIME CIRCUIT

V..

Voo

® Very High Input Impedance
) ‘ PIN CHIP '
® High Gate Breakdown CONFIGURATION TOPOGRAPHY
® Fast Switching . 1503-Z
: TO-72 0025 0029 0220
® Low Capacitance D05 X 0039 5260 :
MAXIMUM RATINGS (@ 25°C ambient unless noted) Nt
| 0025, 0029,
3N163  3N164 o140 0035 0038
. 1
- Vgss  Static Gate to Source Voltage +40V 30V e
Vgss!?! Transmit Gate to Source Voltage +125V  +125V
Vpss  Drain to Source Voltage -40V -30Vv
Vsps  Source to Drain Voltage -40v -30V
Vogo  Drain to Gate Voltage -40v  -30V Lo, 0029 s—/ . o0, 0z
lo Drain Current -50 mA -50 mA ¢ s NOTE: ssusggnz
Po Power Dissipation 375 mW G o 158
Derating Factor 30mw/C ORDERING INFORMATION
Ty Operating Junction Temperature -55 to +150°C
Tao - Storage Temperature -65 to +200°C” TO-72 WAFER DICE
T Lead Temperature 1/16" from +265°C 3N163 3N163/W 3N163/D
- Case for 10 sec max
‘ 3N164 3N164/W 3N164/D
(1)Devices must not be tested at 125V more than once or for
fonger than 300 ms
" NOTE: See handling precautions on 3N170 data sheet.
ELECTRICAL CHARACTERISTICS (@ 25°C and Vg = 0 unless noted)
3N163 3N164
e UNITS TEST CONDITIONS
MIN MAX MIN MAX
lgss Gate Reverse Leakage Current | 10® 10® pA ®V<ss =40V, ®V°5 =30V -
law Gate Forward Current ' _10@ _10® PA ®VGS _ ’40V,@Vcs - .30V
g Gate Forward Current @ 125°C —25® 5@ pA ®VGS = —40V,® Vgs =-30V
BVpss Drain-Source Breakdown Voltage -40 -30 \ Ip = -10uA, Vgs = 0
BVgps Source Drain Breakdown Voltage -40 -30 . \ Is =-10uA, Vgp =0, Vpg =0
Vasim Threshold Voltage -2.0 -5.0 -2.0 -5.0 \ Vps = Vgs. lp = -10 kA
: .
Vasith Threshold Voltage -2.0 -5.0 -2.0 -5.0 Y Vps = =15V, Ip = ~10 A
Vgs Gate Source Voltage -3.0 -6.5 -3.0 -6.5 \Y Vps = -15V, Ig = 0.5 mA
loss Zero Gate Voltage Drain Current 200 400 pA Vps = -15V, Vgg = 0
Isps Source Drain Current 400 800 pA Vgp = 15V, Vgs ='Vpg =0
Tdston) Drain-Source on Resistance 250 300 ohms Vgs = =20V, Ip = -100 uA
1o6em On Drain Current -5.0 -30.0 -3.0 -30.0 mA Vps = -15V, Vgg = =10V
Yie Forward Transconductance @ 1 kHz 2000 +4000 1000 4000 umhos Vps = -15V, Ip = =10 mA
Yos Output Admittance @ 1 kHz 250 250 umhos Vps =-15V, Ip = -10 mA
Cis Input Capacitance — Output Shorted 25 .25 pF Vps = =15V, lp = -10mA, f = 1 MHz
Crss Reverse Transfer Capacitance 0.7 0.7 pF Vps =-15V, Ip = =10 mA, f = 1 MHz
Coss Output Capacitance Input Shorted 3.0 3.0 pF Vops = -15V, Ip = =10 mA, f = 1 MHz
SWITCHING CHARACTERISTICS (@ 25°C and Vgg = 0)
ton Turn-On Delay Time 12 12 ns Vpp = =15V
t Rise Time 24 24 ns 15(om = 10 MA
ton Turn-Off Time 50 50 ns Rg=R.=14 kQ
SWITCHING WAVEFORM
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INTERSIL 3N165, 3N166
~ Dual P-Channel

Enhancement Mode

MOS FET

FEATURES ‘ PIN DEVICE
® Very High Input Impedance CONFIGURATION SCHEMATIC
® High Gate Breakdown . TO-99 | 'j t
® | ow Capacitance ’ s | —g—s| .
MAXIMUM RATINGS (@ 25°C ambient unless noted) v
Vgss  Static Gate to Source Voltage 40V s 4
Vass'!! Transient Gate to Source Voltage 125V " CHIP
Vpss  Drain to Source Voltage -40Vv | 2506C TOPOGRAPHY
Vgps  Source to Drain Voltage -40V o025 - | 0200 _.f )
Vgg  Gate to Gate +80V cl) P2\ s “o03 e 030 SURSTRATE
Vo Any Lead to Case / +40V S g D " |og = deee TYP| 1 BODY.
o Drain Current - 50 mA } 1—' o -S/0 2
Pp Power Dissipation’(each side) 300 mwW GATE 2%%:5‘02 ﬁ;_?;
o (both sides) 525 mW GATE 1 w
) Total Derating Factor 42mw/°C ) sD — -Laoov
T Operating Junction Temperature -55 to +150°C . 3N190/3N191 ONLY
Tog . Storage Temperature -65 to +200°C ORDERING INFORMATION
T T "1/16" °
L een e Tom | waren | ice
P 3N165 3N165/W 3N165/D
E)i\;-:fs(hr::séorao:n:e tested at 125V more than once or for 3N166 3N166/W 3N166/D
NOTE: See handling precautions on 3N170 data sheet.
ELECTRICAL CHARACTERISTICS (@ 25°C and Vgs = 0 unless noted)
) ’ MIN | MAX | UNITS TEST CONDITIONS
lgss’ Gate Reverse Leakage Current 10 pA Vgs = 40V
la(f) Gate Forward Leakage Current -10 pA Vgs = —40V
lg(f) Gate Forward Leakage Current (+125°C) -25 pA Vgs = —40V
Ipss Drain to Source Leakage Current -200 pA Vps = —20V
Isps Source to Drain Leakage Current —400 pA Vsp = —20,Vpg =0 .
Ip(on)  On Drain Current -5 -30 | .mA Vps = —-15V, Vgg = - 10V
Vgs(th) Gate Source Threshold Voltage -2 -5 v Vps = =15V, Ip = —10xA
Vas(th) - Gate Source Threshold Voltage -2 -5 v Vps = Vgs, Ip = —10sA
ffs(on)  Drain Source On Resistance 300 ohms Vgs = —20V, Ip = —100zA
Ofs Forward Transconductance 1500 | 3000 | wmhos | Vps = =15V, Ip = —10mA, f = 1kHz |
Jos Output Admittance ‘ 300 | wmhos | Vpg = —15V,Ip = —10mA, f = 1kHz :
Ciss Input Capacitance 3.0 pF Vps = —15V,Ip = =10mA, f = 1MHz
Crss Reverse Transfer Capacitance 0.7 pF Vps = =15V, Ip = —10mA, f = 1MHz
Coss Output Capacitance Input Shorted 3.0 pF Vps = —15V,Ip = —10mA, f = 1MHz
Re(Yss) Real Part Forward Transconductance 1200 | gmhos | Vpg = —15V,Ip = —10mA, f = 100MHZ
MATCHING CHARACTERISTICS 3N165 :
MIN | MAX | UNITS TEST CONDITIONS
Yts1/Yis2 Forward Transconductance Ratio 0.90 1.0 Vps = =15V, Ip = —1500uA, f = 1KHZ
Vgs1-2 Gate-Source Threshold Voltage 100 mV Vps = =15V, Ip = —500A
Differential : . : .
AVgs1-2 Gate Source Threshold Voltage 8 mV Vps = =15V, Ip = —500,A
Differential Change with Temperature T= -55°Cto +25°C
AVgs1-2 Gate-Source Threshold Voltage 10 mV Vps = —15V,Ip = —500A
Differential Change with Temperature . ‘ T = +25°Cto +125°C
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INTERSIL | 3N170, 3N171
N-Channel Enhancement
Mode MOS FET

FEATURES -
Low Switching Voit Vil 30V PIN MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)
" Low Switching Voltages—Vgsum = 30V - CONFIGURATION
* Fast Switching Times—t, < 10 ns RATING SYMBOL|] VALUE |UNIT
. L s D s 9 A " 2000 TO-72 Drain-Source Voltage Vps 25 - \
ow Drain-Source Resistance rggon) = Drain-Gate Voltage VDG 135 v
(Max) P
ate-Source Voltage VGs 135 \Y
* Low Reverse Transfer Capacitance C,gg = 1.3pF Drain Current ’ D 30 mA
(Max) Power Dissipation @ T = 25°C PD 300 | mw
. ) Derate above 25°C 1.7 mW/°C
: ‘ . Power Dissipation @ T¢ = 25°C PD 800 mW
. Derate above 25°C 456  |mw/°C
HANDLlNG PRECAUT|ONS Operating Junction Temperature T) 175 °c
MOS field-effect transistors have extremely high in- Storage Temperature Range Tstg |65 t0+200| "C
put resistance. They can be damaged by the ac-
cumulation of excess static charge. Avoid possible b o ORDERING INFORMATION
damage to the device while wiring, testing, or in ac- -
tual operation, by following the procedures outlined T0-7(2) WAFER DICL
below: 3N17 3N170/W ‘| 3N170/D
CHIP
1. To avoid the build-up of static charge, the leads of TOPOGRAPHY 3N171 3N170/W 3N170/D
the devices should remain shorted together with a "
metal ring except when being tested or used. 10025 ,, 0029 10220
2. Avoid unnecessary handling. Pick up devices by 00350039 j-— 0260 ——i 1003
the case instead of the leads. T
3. Do not insert or remove devices from circuits with ' —G -gg——gg X -gg%
the power on as transient voltages may cause per- |- 0
manant damage to the devices. _ '
.0030 , 0028
0030, .0029 S en .0040 ** .0038
0040 0039 R

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) szsnate connected to source.

PARAMETER | MIN I MAX I UNITS l TEST CONDITIONS
OFF CHARACTERISTICS .
V(BR)DSS  Drain-Source Breakdown Voltage 25 \ Ip=10uA,VGs=0
10 Vgs=-35V, Vps=0
1GSs Gate Leakage Current . pA GS DS °
_ / 100 VGs=-35V,Vps=0,Ta=125C

. 10 nA Vps=10V,VGgs=0
| Zero-Gate-Voltage D c t ! °
DSS ero-Gate-Voltage Drain Curren 10 LA VDs =10V, Vgs =0, Ta = 125°C

ON CHARACTERISTICS

VGS(th) . Gate-Source Threshold Voltage 1.0 2.0 \% Vps=10V,Ip=10uA . 3N170
. 1.5 3.0 3N171

ID(on) “ON’* Drain Current 10 o mA- Vgs=10V,Vps=10V

VDS(on) Drain-Source “ON"* Voltage 2.0 Vv ID=10mA, Vgs =10V
SMALL SIGNAL CHARACTERISTICS

tds(on) . Drain-Source Resistance 200 Q VGgs=10V,Ip=0,f=1.0kHz

’ _ . VDs=10V,ip.=20mA,

Y | Forward Transfer Admnttanqe : 1000 . umhos f=1.0kHz

Crss Reverse Transfer Capacntance 1.3 pF Vps=0,Vgs=0,f=10MHz

Ciss - Input Capacitance : 5.0 pF Vps=10V,Vgs=0,f=1.0MHz

Cd(sub) Drain-Substrate Capacitance 5.0 pF Vp(sug) =10V, f=10MHz . ‘
SWITCHING CHARACTERISTICS ’ ‘

td(on) Tl'.trn-C.)n Delay Time 3.0 ns VDD =10V, Ipjon) = 10 mA, -

tr Rise Time i 10 ns VGS(on) = 10V, VGS(off)

td(off) Turn-Off Delay Time © 3.0 ns RG 50 Q-

tf Fall Time ) 15 ns
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INTERS(L 3N172, 3N173
Diode Protected

| P-Channel Enhancement
FEATURES | Mode MOS FET

® High Input Impedance
® Diode Protected Gate

PIN DEVICE
CONFIGURATION SCHEMATIC
TO-72
MAXIMUM RATINGS (@ 25°C ambient unless noted) v
. . Lo o
3N172  3N173 T
Vgss Gate to Source Voltage -40V -30V ’
Vpss Drain to Source Voltage -40V -30V 4
Vsps  Source to Drain Voltage ° -40V  -30V c %o
Vpgo Drain to Gate Voltage -40Vv -30V CHIP
Io Drain Current -50mA -50mA )
la Gate Forward Current 10 A 10 uA - TOPOGRAPHY 1503 Z
lg(n Gate Reverse Current 1.0mA 1.0mA TEX [T T e —
Po Power Dissipation 375mW - Ny
Derating Factor 3.0mW/°C ( r
Ty Operating Junction Temperature -55 to +150°C =G 305 X 0038
Terg Storage Temperature -65 to +200°C oo
T Lead Temperature 1/16" from +256°C
Case for 10 sec max
W00 % 5053 o g gk

_ NOTE: SUBSTRATE
* IS B8O

ORDERING INFORMATION

TO-72 WAFER DICE
3N172 3N172/W 3N172/D
3N173 3N173/W 3N173/D

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

3N172 3N173
PARAMETER . UNITS TEST CONDITIONS
MIN MAX MIN MAX
lgss Gate Reverse Current -200 -500 pA Vgs = -20V
lgss Gate Reverse Current (+125°C) -0.5 -1.0 HA Vgs = =20V
BVgss Gate Breakdown Voltage -40 -125 . =30 -125 \ Ip = -10 A
BVpss Drain-Source Breakdown Voltage -40 -30 \ Ip =-10pA
BVsps Source-Drain Breakdown Voltage . -40 -30 Vv Is =-10uA, Vpg =0
Vs Threshold Voltage : ) -2.0 -5.0 -2.0 -5.0 v Vps = Vags, lo = -10pA -
Vas(th) Threshold Voltage -2.0 -5.0 -20 -5.0 \ Vps = -15V, Ip = -10 uA
Vas . Gate Source Voltage -3.0 -6.5 -25 -6.5 v Vps = =15V, Ip = -500 uA
lpss Zero Gate Voltage Drain Current -0.4 -10 nA_ Vps =-15V
Isps Zero Gate Voltage Source Current -0.4 -10 nA Vgp = -15V, Vpg =0~
Tasion) Drain Source On Resistance 250 350 ohms Vgs = -20V, Ip = -100 uA
lp(n) _ On Drain Current -5.0 -30 -5.0 -30 mA Vps = -15V, Vgg = -10V

1-29



[lﬂﬂ,

APPLICATIONS |

J174-J177
P-Channel JFET

: PIN k ‘CHIP
® Analog Switches CONFIGURATION TOPOGRAPHY
® Choppers o 70.92 55088
o Commutators n 0190
. .0230 *.1 .
|
0035 0037
| FEATURES | o7 * ooz
y . .0140
® Low Insertion Loss 0186
T ds (on)< 850 (J174) e IR
* No Offset or Error Voltages Generated by Closed I 4
Switch . N
Purely Res|st|ve QTE. SUBSTRATE IS GATE
High Isolation Resistance from Driver e s
e Short Sample and Hold Aperture Time ORDERING INFORMATION
Csg(off) < 5.5 pF . .
Cudg(off) < 5.5 pF TO-92 WAFER DICE
® Fast Swntchmg J17X JI7XIW J17XID
td(on) +tr=7ns Typlcal
ABSOLUTE MAXIMUM RATINGS (25°C)
* -Gate-Drain or Gate-Source Voltage (Note 1) ......coiiiviiiiinininine, 30V
JGAtE CUMENE L ttttteii e eeeererneeneereenerennenesnenns PN 50 mA
Total Device Dlssmatlon (25°C Free-Air Temperature) .................. 350 mW
“Power Derating (t0 +125°C) .........oiiiiiiiiiiini i 3.5 mW/°C
Storage Temperature Range ................ 0 ciiiiiiiin.., -55 to +125°C
Operating Temperature RaNGe .......ovuerererenerenenenenenennnn -55 to +125°C
Lead Temperature (1/16"" from case fOr 10 SECONAS) «.nveneeeanennannnn. 300°C
ELECTRICAL CHARACTERISTICS -,
TEST CONDITIONS: 25°C unless otherwise noted
- J174 J175 ] J176 | JI77T
PARAMETERS [MIN[TYP|MAX|MIN! TYP|MAX [MIN [ TYP|MAX |MIN ] TYP|MAX]| UNIT TEST CONDITIONS
1 lass Gate Reverse Current 1 1 ' 1 1 nA |Vps =0, Vgs = 20V
n (Nate 2) . - :
2 Vas(otf) | Gate-Source Cutoff 5 10 | 3 6 1 4 108 2.25 Vps =-15V, Ip =-10nA
| |S Voltage : . v
13| T [BVass | Gate-Source Breakdown | 30 30 30 30 Vps =0, Ig = 1TuA
LT Voltage
4| A {lpss Saturation Drain Current | -20 -100| -7 -60 | -2 -25 |-1.5 -20 | mA |Vps =-15V, Vgs =0
| |T (Note 3)
5| | | ID(offy Drain Cutoff Current -1 -1 -1 -1 | nA [Vpg=-15V, vas = 10V
| |C (Note 2) -
rDS(on) | Drain-Source ON 85 125 250 300 O |Vgs=0,Vps=-0.1V
Resi ce . ) i
17 Cadg(off) | Drain-Gate OFF 5.5 5.5 55 55
|| Capacitance . _ _
8| [Csgiom | Source-Gate OFF 55 55 55 55 Vos =0, Vas =10V | -
| Capacitance i
D | Cdg(on) | Drain-Gate Plus Source . PR f=1MHz
9lY + | Gate ON Capacitance 40 40 40 40 Vos = Vas =0
|| N} Csgon) . ) :
101 A [tdon) ~ | Turn On Delay Time 2 5 15 20 | Switching Time Test Conditions
™ 174 175 J176 J177
1] 1 ]t Rise Time 5 10 20 25 ns | Voo -10V- -6V / -6V -6V
12| C | td(ot) Turn Off Delay Time 5 10 15 20 Vaspffy 12V 8V 6V 3V
13| [ Fall Time 10 120 20 25 RL 56002 12K(} 5.6K() 10K(2
i VGson) OV OV OV OV
NOTES:

1. Geometry is symmetrlcal Units may be operated with source and drain leads mterchanged

2. Approx1mately doubles for every 10°C increase in Ta.
3. Pulse test duration -300us; duty cycle < 3%.
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INTERSIL ~ 3N188-3N191
Dual P-Channel
Enhancement Mode MOS FET

FEATURES ;
® Very High Input Impedance ® Low Capacitance PIN CHIP
® High Gate Breakdown 3N190-3N191 eVg & (TH) Matched CONFIGURATION TOPOGRAPHY
® Zener Protected gate 3N188-3N189 eV & (TH) Trackin
9 9 To99 2506C
o .
'MAX|MUM RATINGS(@25 'C amblent unless noted)
3N188  3N190 - o025 2290 NOTE:
0035 [+ 0330 —= qpsTRATE
3N189 3N191 TVP 0025 1vp | 1SBODY
Vgss  Static Gate to Source 40V -40V K -1 |+ 0035
Voltage . }g‘sﬂ 2 1
VGSS“) Transient Gate to 40V 125V . : ' _/ Fs/p2 0190
: GATE 2 L 0230
Source Voltage . / S/D1
\ Drain to Source -40V  -40V GATE 1 ] '
Dss . L
Voltage N sD1 . BODY
Vgps  Source to Drain . -40v  -d0V ' G| S2|f O } 3N190:3N191 ONLY
Voltage c 4 s D, !
'n Drain Current 50 mA 50 mA ! !
Pp Power Dissipation .
(each side) 300 mW .
(each sde) 300 mu ORDERING INFORMATION
. o
\ Total D.eratmg chlor 4,2 mW/ S . TO-99 WAFER DICE
Ti Operating Junction . -55t0 +150°C
Temperature 3N188
' Tetg Storage Temperature ~65§c65°280°c ' 3N189 .
T Lead Temperature +:
I e for 3N190 | 3N190/W | 3N190/D
i 10sec max 3N191 3N191/W 3N191/D
() Device must not be tested at 125V more than .
once or for longer than 300 ms.
ELECTRICAL CHARACTERISTICS (@ 25°C and Vgg =0 unless noted)
3N188 . 3N190
3N189 3N191
MIN MAX MIN MAX UNITS TEST CONDITIONS
IGgss Gate Reverse Current 10 pPA VGs = 40V
IG(f) Gate Forward Current -200 -10 PA VGs = -40V
1G(f) Gate Forward Current @ 125°C’ -200 =25 PA VGs = -40V
BVpsgs Drain-Source Breakdown Voltage -40 ~-40 \2 Ip = -10uA
BVgps Source-Drain Breakdown Volitage -40 -40 \4 Ig=-10uA, Vgp =0
VGs(th) Threshold Voltage -2.0 -5.0 -20 -50 | V Vpg=-15V, Ip = =10 A
VGs(th) Threshold Voltage ~2.0 -5.0 -20 -5.0 A\ Vps = VGS, Ip = -10 kA
VaGs Gate Source Voltage ~-3.0 -6.5 -3.0 -6.5 v Vpg =-15V Ip =~500 uA
Ipss Zero Gate Voltage Drain Current -200 -200 PA . Vps =-15V '
Isbs Source Drain Current : -400 -400 pPA ‘Vgp =-15V,Vpg =0
fds(on) Drain-Source on Resistance . 300 300 ohms Vps =~-20V, Ip =-100 pA
ID(on) On Drain Current -5.0 ~30.0 -56.0 -30.0 mA Vps =-15V, Vgg =-10V
gfs Forward Transconductance ’ 1500° 4000 1500 4000 umhos Vpg =-15V, Ip = -5 mA, f=1kHz
Yos Output Admittance 300 300 umhos Vps =-15V, Ip =-6 mA, f=1kHz
Ciss Input Capacitance Qutput Shorted 4.5 4.5 pF Vps=-15V, Ip =~5mA, f=1MHz
Crss Reverse Transfer Capacitance 1.5 . 1.0 pF Vpg=-15V, Ip =-56mA, f =1 MHz
Coss Output Capacitance Input Shorted - 3.0 3.0 pF Vps =-15V, Ip = -6 mA, f=1MHz
SWITCHING CHARACTERISTICS (@ 25°C and Vgg = 0 unless noted)
MIN MAX UNITS TEST CONDITIONS
tp(on)  Turn On Delay Time : 15 ns Vpp ==18V, Ip =-5mA
t, Rise Time . 30 ns Rg=R_=1.4kQ
toff Turn Off Time . 50 ns :
MATCHING CHARACTERISTICS (@ 25°C and Vgg = 0 unless noted) 3N 188 and 3N190
MIN MAX  UNITS
Y,s1/stz Forward Transconductance Ratio 0.85 1.0 VDS =-15V, |p =-500 pA, f =1 kHz
. VGsi-2 Gate Source Threshold Voltage Differential 100~ mv Vpg =-15V, Ip = -500 pA
AVGs.2 Gate Source Threshold Voltage Differential Change 8 mVvV Vps =-15V, I =-500 uA,
with Temperature T=-55°C to +25°C
AVGS1-2 Gate Source Threshold Voltage Differential Change 10 mV Vpg =-15V, Ig =-500 uA,
CAT with Temperature T = +25°C to +125°C
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INTERSIL - . U200-U202
| N-Channel JFET

Applications PIN . CHIP
¢ Analog Switches CONFIGURATION . TOPOGRAPHY
e Commutators TO-18 .
» Choppers © 50018
' o o _-l ;g:i_;’:ko_u SUBSTRATE IS GATE
N
FEATURES : . o _I
¢ Low Insertion. Loss . S os ooz
® I'ds (on)< 50Q (U202) ’ ’ ac s |_ o ___| o Rcer
* Good Off-Isolation Ip(off) <1 nA ° . o
ORDERING INFORMATION
TO-18 WAFER DICE
U200 U200/W U200/D
U201 U201/W U201/D
U202 U202/W . U202/D
ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Drain or Gate- Source Voltage. . ..ovve it i i e -30V
B C E- T L= 7 1 ¢ -1 1| U PP 50 mA
Total Device Dissipation at 25°C Case Temperature :
(Derate 10 MW/ C) . ..ottt it it et ea et nann s 1.8 W
Storage Temperature Range. .........cooviiiiiiinnnennnnnnnns —65to +200°C
Lead Temperature . ' -
TempPerature. . ...ttt i i e et i -55to +150°C
(1/16” fromcase for 10seconds). ... ..o ev e iin i iiineianaas . .300°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) -
' U200 U201 U202 .
Characteristic :Unit Test Conditions
) Min | Max | Min | Max | Min | Max
-1 1 -1 -1| nA ) ‘
lgss Gate Reverse Current | - Vgss=20V,Vpg=0
S -1 -1 -1| pA 150°C
T| BVgss Gate-Source Breakdown Voltage -30 -30 -30 v Ig=1rA,Vps =0
A VGS(off) Gate-Source Cutoff Voltage -05| -3|-15] -5]-35|-10 Vps=20V,Ip=10nA
T' | Drain Cutoff C t ! ] A \ 10VVI = -12V
| D(off) rain Cutoff Curren \ p ‘ p 1A DS = ,\VGs = _150°C
C| Ipss Saturation Drain Current (Note 1) 3/ 25| 15| 75| 30| 150| mA Vps=20V,Vgs =0
’ fds(on) Drain-Source ON Resistance . 150 75 50( ohm | Vggs =0,Ip=0 " ff=1kHz
D . . Common-Source Input 30 30 30 Vne = 20V.Vae = 0
Y 1sS Capacitance (Note 1) . 0SS Ves=
pF f=1MHz
N c Common Source Reverse Transfer 3 8 8 Ve =0 Vas = —12V
rs Capacitance | ps="%Vas =

NOTE 1: Pulse test required, pulsewidth = 300 usec, duty cycle <3%.
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INTERSIL  J201-9204
N-Channel JFET

FEATURES PIN CHIP

¢ High Input Impedance (IG = 35pA Typ.) :

« Low IGSS (IGSS = 100pA max) CONFIGURATION TOPOGRAPHY
TO-92 5010

.0017(.0432)

011(.279)
015(.381)

.0025(.0635) , .0025(.0635)
.0035(.0888) ~' .0035(.0889)

ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage.......... — 40V NOTE: SUBSTRATE IS GATE
Gate Current..................ooiiiaaa 50mA i 00461.1168)
Total Device Dissipation at 25°C Ambient o s ¢ o |
(Derate 3.27 mW/°C)........ et 360mW : o
Operating Temperature Range. ...... ~55to0 135°C ORDERING INFORMATION
Storage Temperature Range......... —-551t0.150°C )
Lead Temperature Range T0-92 WAFER - DICE
(1/16” from case for 10 seconds). ........... 300°C J201 J201/W * | "J201/D
J202 J202/W J202/D
J203 J203/W J203/D
ELECTRICAL CHARACTERISTICS 1204 J1204/W J204/D
TEST CONDITIONS: 25°C unless otherwise noted ——
J201 J202 J203
PARAMETERS MIN | TYP |MAX | MIN | TYP | MAX | MIN | TYP | MAX | UNIT TEST CONDITIONS
Igss Gate Reverse Current -100 -100| - —100 | pA [Vps=0,Vgg= —20V
(Note 2)
: Vas(off) Gate-Source‘Cutoff | =03 -15(-08 -40|-20 -10.0 ’ Vpg =20V, Ip=10 rTA
A Voltage v
T |BVass Gate-Source Breakdown -40 -40 -40 | ° ‘ : Vps=0,lg=—-14A
Voltage
; Ipss Saturation l?rain Current 0.2 1.0 0.9 45 4.0 - 207 mA |Vpg=20V,Vgg=0 )
(Note 3) .
I Gate Current (Note 1) -35 -35 -35 | PA [Vpg=20V, Ip=200.A
s Common-Source Forward 500 1,000 1,500
Transconductance(Note 2)
D #mho f=1kHz
v | 90s Common Source Output 1 35 lq Vps =20V, Vgg =0
N Conductance
A | Cigs Commc_m-Source Input 4 4 4
M Capacitance oF B f=1 MHz
1 | Crss Common-Source Reverse 1 1 . 1 -
c Transfer Capacitance
& Equivalent Short-Circuit 5 5 5 nv |Vpg=10V, Vgg=0 f=1kHz
Input Noise Voltage VHz

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

J204 .
PARAMETERS MIN TYP | MAX UNIT TEST CONDITIONS
liass ' Gate Reverse Current ‘ 100 pA Vps =0, Vgg = — 20V
‘S (Note 2)
T Gate-Source Cutoff ~05 _20 v Vpg =20V, ID=10 nA
A Voltage :
T BVgss ‘ Gate-Source Breakdown : . _o5 ‘l, Vps=0,lg = —uA
. . Voltage
¢ |bss - Saturation Drain Current - 12 mA Vpg =20V, Vgg =0
. (Note 3) . .
la Gate Current (Note 1) -35 pA Vpg =20V, Ip = 200,A
s Common-Source Forward . 1500,
5 Trénsconductance(Note 2) amho R f=1KHz
g Common Source Output
v os . 25
N Conductance Vpg =20V, Vgg =0
A |Ciss Common-Source Input 4 -
M Capacitance . oF : f=1MHz
c » Common-Source Reverse :
| rss . 1
c © . Transfer Capacitance
- hort-Circui ] nv
en Equlvaylervn Short-Circuit 10 = Vpg =10V, Vgg =0 f=1 kHz
Input Noise Voltage .
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INTERSIL U231-U235
~ Monolithic Dual N-Channel JFET

APPLICATIONS PIN CHIP

¢ Differential Amplifiers CONFIGURATION - ‘TOPOGRAPHY'
® Low and Maximum Frequency Amplifiers - TO.71 6017
FEATURES . —
e Good Matching Characteristics ' u[o c._L.'!__._q
ABSOLUTE MAXIMUM RATINGS (25°C) ' Ls,- I el
Gate-Drain or Gate-Source Voltage ..... SO -50V “omain. 313t
Gate CUMENt ...t 50 mA .02/ & ore
Total Device Dissipation at 25°C ‘o o %

(Derate 1.7 mW/°C t0 200°C) ................. 300 mW :
Storage Temperature Range ........... ... =65 to +200°C ORDERING INFORMATION
Lead Temperature

(1/16" from case for 10 seconds) ................ 300°C TO-71 WAER ~_DICE
ELECTRICAL CHARACTERISTICS U2sX | USXIW | U23XiD
TEST CONDITIONS: 25°C unless otherwise noted. *

Characteristic Min_| Max Unit Test Conditions
1 ) -100 pA
— lgss Gate Reverse Current Vgs =-30V, Vps =0
_2_ﬂ ) . o . -500 nA 150°C
| 3 | S| BVass Gate-Source Breakdown Voltage -50 . |la=1uA, Vps =0
| 4 | T | Vas(off) Gate-Source Cutoff Voltage -0.5 | 45 \ Vpbs =20V, Ip=1nA
| 5 | A| Vas Gate-Source Voltage -03 | 40
T -50 _PA Vbag =20V, Ip = 200pA
6| 1] la Gate Operating Current
| | C -250 nA 125°C*
7 Ipss Saturation Drain Current (Note 1) 0.5 5.0 mA | Vps =20V, Vas =0
1000 | 3000 f=1kHz
8 gfs Common-Source Forward Transconductance (Note 1) - Vps =20V, Vas =0
) 1000 umho . | f=100 MHz
9 | v [ gfs Common-Source Forward Transconductance (Note 1) | 600 | 1600 Vbg = 20V, Ip = 200uA
110 | N | GQos Common-Source Qutput Capacitance- 35 | Vbs = 20V, Vgs=0 f=1kHz
(11 | A | Gos Common-Source Output Conductance 10 VpG = 20V, Ip = 200uA
12 | m| Ciss Common-Source Input Capacitance 6 B
— pF =1 MHz
13 | ¢ | _GCrss Common-Source Reverse Transfer Capacitance 2 - Vbs = 20 V. Vas = 0
. n
14 ©n Equivalent Short Circuit Input Noise Voltage ’ .80 vV Hz . . f=100 Hz
U231 | U232 | U233 | U234 | U235
Characteristic Max | Max | Max | Max | Max | Unit Test Conditions
115 | |lg1-lg2| Differential Gate Current | 10 10 10 10 10 nA [Vbe =20V, Ip =200uA [125°C
16 (Ipss1-Ipss2) Saturation Drain Current| 5 5 5 10 15 % Vps =20V, Vgs =0
] Ipss1 Match (Note 1) '
17 | M [IVasi-Vaszl Differential Gate-Source | 5 10 15 20 25 mV
A Voltage
T N - : Ta=25°C
18 | C A|Vgsi-Vas2|  Gate-Source Voltage 10 25 50 75 100 o Ts=125°C
— | H AT Differential Drift (Note 2) rVI°C Ta=-55°C
119 | ! 10 25 50 75 100 Vpag =20V, Ip = 200xA |Tg = 25°C
20 | N (gfs1-Qfs2) Transconductance Match| 3 5 5 10 15 %
| [ G| o (Note 1) , » | f=1kHz
21 |gos1-Gos2| Differential Output 5 5 5 5 5 | umho
Conductance
NOTES:

1. Pulse test required, pulsewidth = 300 us, duty cycle < 3%.
2. Measured at end points, Ta and Tg,
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INTERSIL

FEATURES

U257

Dual Monolithic
N-Channel JFET

PIN CHIP
® g, > 5000 umho from d to 100 MHz CONFIGURATION TOPOGRAPHY
® Matched Vg, ¢ and g, T0-99 6022
o] a o, 009
{FYP. 2 PLACES)
ABSOLUTE MAXIMUM RATINGS i ‘
@ 25°C (unless otherwise noted) 2% o -0, 9037, 0037
(TYP. 2 PLACES)
Gate-Drain or Gate-Source Voltage -25V ! 5, 003 o037
Gate Current 3 50 mA e ameaes)
Device Dissipation (Each Side), TA =85C
(Derate 3.85 mW/°C) , 250 mW "ol P2
Total Device Dissipation, T p = 85°C G o, S
(Derate 7.7 mW/°C) 500 mW
Storage Temperature Range -65°C to +150°C
ORDERING INFORMATION
TO-99 | WAFER DICE
U257 u257/W U257/D
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) -
PARAMETER MIN MAX | UNIT TEST CONDITIONS
) : : -100 pA _ _ :
IGss Gate Reverse Current 250 oA VGs=15V,Vps=0 150°C
BVGss Gate-Source Breakdown Voltage -25 v lg=-1uA,Vps=0
VGS(off) Gate-Source Cutoff Voltage -1 -5 Vps=10V,ip=1nA
IDSS Saturation Drain Current (Note 1) 5 40 mA Vps=10V,Vgs=0
afs Common-Source Forward Transconductance 5000 | 10,000 Vps=10V,Ip=5mA |f=1kHz
gfs .Common-Source Forward Transconductance 5000 | 10,000 mho Vpg=10V,Ip=5mA |f=100 MHz
dos - Common-Source Output Conductance 150 H Vps=10V,Ip=5mA =1kHz
doss Common-Source Output Conductance 150 =100 MHz
Ciss Common-Source Input Capacitance 5 _ _ C_
Crss Common-Source Reverse Transfer Capacitance 1.2 pF VbG=10V.Ip=5mA | i 1 MHz
- nVv .
en Equivalent Input.Noise Voltage 30 | —— f=10 kHz
1DsSS1 ) e
@ Drain Current Ratio at Zero Gate Voltage (Note 1) | 0.85 1 Vps=10V,Vgs=0
IVGS1-VGs2l  Differential Gate-Source Voltage 100 mV
%:% Transconductance Ratio 0.85 1 VpG=10V,Ip=5mA .
S . . ] ] ~
l90s1-90s2! Differential Output Conductance 20 umho f= 17 kHz
NOTE:

1. Pulse test required, pulse width = 300 s, duty cycle < 30%.
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INTERSIL | U304-U306
P-Channel JFET

APPLICATIONS Pil
* Analog Switches CONFIGURATION
e Commutators : TO-18
e Choppers
FEATURES
¢ ON Resistance <85 ohms ( U304 )
® Ip(off) <500 pA - :
. o Switches directly from T2L Logic (U306) .
. ' D gc S
ABSOLUTE MAXIMUM RATINGS (25°C) . CHIP
Reverse Gate-Drain or Gate-Source Voltage (Note 1) ... 30V TOPOGRAPHY
Gate Current .......iiiiiiiiii 50 mA otsLasa)
Total Device Dissipation, Free-Air - R I
(Derate 28 MW/°C) .vviiiiiiiiiiainneeieans 350 mwW 55088 B ]
Storage Temperature Range ............... 65 to +150°C ) . 003709390
Lead Temperature . Ttaern oGSy
(1/16" from case for 60 seconds) ................. 300°C Q03s(0809)
ont oo
.0027{ 0685) ¥
NOTE* SUBSTRATE IS GATE
ORDERING INFORMATION
T0-18 WAFER DICE
U304 u304/W U304/D
U305 u305/wW U305/D
ELECTRICAL CHARACTERISTICS : ' U306 u306/W U306/D
TEST CONDITIONS: 25°C unless otherwise noted.
U304 U305 U306
Characteristic Min | Max | Min | Max | Min | Max | Unit Test Conditions
. 500 500 500 | pA
lgss Gate Reverse Current Vgs = 20V, Vps =0
H 1.0 1.0 1.0 | wA 150°C
3| BVgss _Gate-Source Breakdown Voltage 30 30 30 lc=1puA, Vps=0
4 Vas(otf) Gate-Source Cutoff Voltage 5 10 3 6 1 4 Vps =-15V, Ip = 1A
—|S
T , V' | vas =0, Ip = -15mAWU304),
5|A| Vbspn) Drain-Source ON Voltage - -1.3 -0.8 -0.6 Ip = -7mA (U305),
|7 : Ip = —3mA (U306)
1 6[1] lbss .Saturation Drain Current (Note 2) -30 [-90 |-15 |60 | -5 | 25 | mA |Vps=-15V,Vgs =0
| 7|C . -500 -500 -500| pA |Vps =-15V, Vgs =12V (U304),
| looff) Drain Cutoff Current Vas = 7V (U305),
18] | . -1.0 -1.0 -1.0 | uA | Vs = 5V (U306) 150°C
-9 rps(on)  Static Drain-Source ON Resistance 85 110 175 Q@ |Ves =0V, Ip=-1mA .
10 | rdson)  Drain-Source ON Resistance 85 110 175] Q |[Ves=0V,Ip=0 f=1kHz
11 ] D] Ciss Common-Source Input Capacitance 27 27 27 Vps =-15V, Vas =0
Y 'Vbs =0, Vas = 12V (U304) |f=1MHz
N Common-Source Reverse Transfer pF '
12 Crss Capacitance 7 7 7 Vags = 7V (U305),
Vgs = 5V (U3086)
U304 | U305 | U306
13| S| td(on) Turn-ON Delay Time 20 25 25
—w Vpb -10V_ | -6V -6V
[14] 1] tr Rise Time 15 25 35 Vas(ofn)| 12V v 5V
15| T| tdott)  Turn-OFF Delay Time 10 15 20 RL 58000 | 7430 | 18000
16|C| tr Fall Time 25 40 60 VaGs(on)| 0 0 0
H - ID(on) -15mA | -7mA -3mA
NOTES:

1. Due to symmetrical geometry these units may be operated with source and drain leads interchanged.
2. Pulse test pulsewidth = 300us, duty cycle <3%. 1.37



INTERSIL f J308-J310
N-Channel Silicon JFET

APPLICATIONS ‘ PIN ' ‘
¢ VHF/UHF Amplifiers CONFIGURATION CHIP
e Oscillators : ‘ TOPOGRAPHY
. T0-92
* Mixers —a—
FEATURES ‘ ‘ Shcs [ . ‘
* Industry Standard Part In Low Cost Plastic Package ' sez1 N
® High Power Gain ' o
11 dB Typical at 450 MHz ’ T~ j
Common-Gate ) . . /
¢ Low Noise - 2.7 dB Typical at 450 MHz o
L Wid_e Dynamic Range Greater than 100 dB b 6 s NOTE: suBsTRATE VP 203y g0
e Easily Matches to 75 Q Input
ABSOLUTE MAXIMUM RATINGS (25° C)
Drain-Gate Voltage ................... .. ) ORDERING INFORMATION
Source-Gate Voltage . . . . :
Forward Gate Current TO-92 WAFER DICE
Total Device Dissipation (TLEAD = 25° (0) B 625 mW T J30X J30X/W J30X/D
Derate above 25°C ..........icciuinen..l 5.68 mW/°C :
Storage Temperature Range .............. .—55 to +150°C
Operating Junction Temperature Range ....-55 to +135°C
ELECTRICAL CHARACTERISTICS v
TEST CONDITIONS: 25°C unless otherwise noted : ‘
J308 J309 J310
PARAMETERS MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | UNIT TEST CONDITIONS
1 BVaGss ‘| Gate-Source Breakdown -25 i -25 -25 \% lg =-1uA, VDs =0
|| . | Voltage .
| 2|S |lass Gate Reverse Current -1.0 -1.0 -1.0| nA [Vgs=-15V,
| 3]T ) -1.0 -1.0 -1.0 ] pA Vps =0 T =1+125°C
4 |A | Vas(off) | Gate-Squrce Cutoff | =1.0 -6.5 | -1.0 -40 | 2.0 -6.5 \ Vps =10V, Ip = 1nA N
T Voltage . ) .
511 |lbss Saturation Drain 12 | 60 12 30 24 60 | mA [ Vps =10V, Vas =0
| |C Current (Note 1) )
6 Vas(f) | Gate-Source Forward 1.0 ‘ 1.0 1.0 \ Vps =0, lg =1mA
Voltage
7 Its Common-Source Forward {8,000 20,000(10,000 20,000 8,000 18,000
] . Transconductance . .
Jos Common-Source 200 200 200
D Output Conductance Vps = 10V, _
Y [o7 Common-Gate Forward 13,000 73,000 12,000 pmhos | "2 1oma f=1kHz
N Transconductance
10 |A |Qog Common Gate-Output 150 | 150 150
| M Conductance
11|1 {Cgd Gate-Drain - 1.8 2.5 1.8 25 1.8 2.5
| |C Capacitance Vbs =0, f=1MH
12 Cgs Gate-Source 43 150 4.3 5.0 43| 5.0 PF Vgs =-10V z
Capacitance
73] [en Equivalent Short-Circuit 10 ] 10 1 10 nV_|Vos=10v, 1t =700 Hz
Input Noise Voltage . ‘'vVHz | lp =10 mA
14 Re(vfs)y | Common-Source Forward 12 . 12 . 12
Transconductance N :
B Re(vig) | Common-Gate Input 14 14 14
| Conductance ) mmho
16 |H |Re(vis) | Common-Source Input 0.4 . 0.4 0.4
! Conductance : : b f =105 MHz
17 Re(vos) | Common-Source Output 0.15 0.15 0.15 . * | Vbs =10V,
| |F Conductance Ip = 10mA
18 |R | Gpg Common-Gate Power 16 16 16
| _|E Gain at Noise Match '
119 |Q [NF Noise Figure 1.5 1.5 1.5 dB
20 Gpg Common-Gate Power 1 1 1"
Gain at Noise Match ’ f = 450 MHz
21 NF Noise Figure . 2.7 2.7 2.7

NOTE: 1. Pulse test PW 300 us, duty cycle < 3%.
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FEATURES
® High Power Gain
15dB Typical at 100MHz, Common Gate
10dB Typical at 4560MHz, Common Gate
@ | ow Single Sideband Noise Figufe )
1.5dB Typical at 100MHz, Common Gate
3.2dB Typical at 450MHz, Common Gate
® Wide Dynamic Range — Greater than 100dB
® Offered in Wide Variety of Packages for Most Any
Circuit Configuration.

GENERAL DESCRIPTION

This family of N-channel Junction FETs are designed and
characterized for VHF and UHF applications requiring high
gain and low noise figure. The forward transconductance

U308-U310
N-Channel JFET

is relatively flat out to 1000MHz. Applications for these
devices .in military, commercial and consumer communica-
tions equipment include low noise, high gain RF amplifiers,
low noise mixers with conversion gain, and low noise, ultra
stable RF oscillators.

PIN
CONFIGURATIONS
TO 52 TO-92
G.Cc b s S D G

QRDERING INFORMATION

CHIP
TOPOGRAPHY

0170
0210
0031 ., 0068

021 % ‘0058 S~ Lo |
\ 0140

0180

/1 ~ l

s
NOTE: SUBSTRATE
IS GATE,

5021

P 0035, 0035
2PLACES .0025" 0025

T0-52 TO-92* WAFER DICE
U308 usos/w U308/D
U309 U309/w U309/D
U310 usio/w U310/D

*See J308-310 data sheet for TO-92 package.

ABSOLUTE MAXIMUM RATINGS (25°C)

Gate-Drain or Gate-Source Voltage

Gate Current

Total Power Dissipation

Power Derating (to maximum operating temperature)
Operating Temperéture Range

Storage Temperature Range

Lead Temperature (1/16"' from case for 10 sec)

T052 T0-92
—25V —25V
20mA 10mA

500mwW 300mwW
4.0mW/°C 3.0mwW/°C

—65 to 150°C —55 10 +125°C

—65 to 200°C —55 10 +125°C
300°C -300°C
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ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

INTERSIL

CHARACTERISTIC usos U309 usio UNIT TEST CONDITIONS
MIN | TYP| MAX| MIN| TYP| MAX| MIN| TYP| MAX|
-150 -150 -150 | pA Vgs=-15V
IGSS Gate Reverse Current
. -150 ~-150 -150 nA VGS=0 T=125°C
Gate-Source Breakdown = -
BVgss Voltage -25 -25 -25 Ig=-1#A,Vpg=0
G v ‘
v ate-Source Cutoff
GS(off) Voltage -10 -6.0 [-1.0 -4.0 [-25 -6.0 VDS =10V, lD =1nA
Saturation Drain Current ‘ . = -
Ibss (Note 1) | 12 60 12 30 | 24 60 | mA Vps=10V.V5s=0
' Gate-Source‘Forward : - -0
VGS(f) Voltage 1,.0 1-.0 10| V Ig=10 mA, Vpg=0
Common-Gate Forward y .
g Transconductance (Note 1) 10 0 10 2 10 18 | mmho Vae=10 V
. DS s
p T = f=1kHz
Common-Gate Output ‘ Ip=10mA
gogs Conductance 150 150 150 umho
Coy Drain-Gate Capacitance 25 25 25 )
9 : : Vgg=-10V, :
pF Vo.=10V f=1MHz -
Cgs Gate-Source Capacitance 5.0 5.0 5.0 DS
H Eé[u}ivalent Short Circuit - 10 10 10 Vv VDS =10V, = 100 Hz
n Input Noise Voltage Hz Ip=10 mA
. Common-Gate Forward 12 12 - 12 f =100 MHz
gfg Transconductance 1" n 1 . f=450 MHz
B - mmho .
g Common-Gate Output 0.18 0.18 |’ 0.18 ‘ f=100 MHz
995 Conductance 0.7 .07 07 Vpg=10V, |f=450MHz
G,  Common-Gate Power 15 15 15 Ip=10mA |'t= 100 MHz
Ps Gain 10 10 10 f= 450 MHz
. . .
NF Noi . ' 15 1.5 1.5 =100 MHz
oise Figure 32 32 32 =450 MHz.

NOTE: Pulse test duration =2 ms. ~
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U401-U406

Monolithic Dual N Channel

JFET

FEATURES PIN CHIP
e Minimum System Error and Calibration — 5mV
! . G p FIGURATION TOP APHY
Offset Maximum (U401), 95dB Minimum CMRR CONFIGURATIO OPOGRAPH
(U401-04) TO-M 6017
e Low Drift with Temperature — 10.V/°C Maximum
(401 02) fe— 023 £ 002 ———={
® Operates from Low Power Supply Voltages — ola L.,
VaGs(off) <2.5V oo G,__.:.
o Simplifies Amplifier Deslgn — Output Impedance o l——l—' oz
>500K0 L
SOURCE 3 x6MIL
DRAIN 3 x3MIL
ABSOLUTE MAXIMUM RATINGS (25°C) o2l o GATE 3eami
. ; s 2
Gate-Drain or Gate-Source Voltage ................. 50V e 0¥
Forward Gate Current ..............ccoeiina... 10 mA
Device Dissipation (each side)
@ Ta=85°C derate 26 mW/°C .............. 300 mW ORDERING INFORMATION
Total Device Dissipation
@ TA =85°C (derate 5 mW/°C) ............... 500 mW TO-71 - WAFER DICE
Storage Temperature Range ................ —65 to 200°C V40X U40XIW U40X/D
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25° unless otherwise noted.
U401 U402 U403 U404 U405 U406
teristi
- Characg st Min | Max | Min |Max | Min | Max| Min | Max | Min | Max | Min | Max 9"" Test Conditions \
1 BVagss Gate-Source Breakdown |-50 -50 -50 -50 -50 -50 A Vos =0, Ig = -1uA
| Voltage
2 lass Gate Reverse Current -25 -25 -25 -25 -25 -25{ pA |Vbs =0, Vgs = -30V
(Note 1)
3| s [ Vasor Gate-Source Cutoff -5 [25| -5 |-25| -5 |-25| -5 | 25| -5 |-25| -5 25 Vpbs = 15V, Ip = 1 nA
| T Voltage v
4 ['A | Vas(on) Gate-Source —23 -2.3 -2.3 -23 -2.3 -2.3 Vbg = 15V, Ip = 200pA
T Voltage (on)
5|1 | Ipss Saturation Drain Current | 0.5 [10.0| 0.5 [10.0| 0.5'|10.0{ 0.5 | 10.0| 0.5 |10.0] 0.5 | 10.0] mA |Vps =10V, Vgs =0
| |c (Note 2) .
6 -15 -15 -15 -15 -15 -15| pA | VoG =15V,
| 7] I Gate Current (Note 1) —10 -10 -10 -10 -10 -10[ nA | Ib=200uA [Ta=125°C
r—T BVai-g2  Gate-Gate Breakdown +50 +50 +50 +50 +50 +50 Vv Vps =0,Vgs =0, lg=*1uA
Voltage 1
9 dfs Common-Source Forward [2000{7000]|2000|7000]2000{7000{2000|7000|2000|7000}2000| 7000
| Transconductance (Note 2) Vos = 10V, f=1kKHz
10 Jos Common-Source Output 20 20 20 20 -20 20 Vas =0
| Conductance mho
11|D | gts Common-Source Forward |1000|1600|10001600[1000|1600]1000| 1600{1000[1600{1000] 1600| *
Y Transconductance f=1KH
12| N | gos Common-Source Output 2.0 20 20 20 20 2.0 N z
| |A Conductance VoG = 15V,
13 |M | Ciss Common-Source Input 8.0 8.0 8.0 8.0 8.0 8.0 lp = 200pA
! Capacitance _
14| C | Crss Common-Source Reverse 3.0 3.0 3.0 3.0 3.0 3.0 PF f=1MHz
| . Transfer Capacitance
15 en Equivalent Short-Circuit 20 20 20 20 20 20 nV_| Vps = 15V, f=10 Hz
Input Noise Voltage v Hz | Vas =0
16 [M | CMRR ~ Common-Mode Rejection | 95 95 95 95 90 dB | Vpg = 10 to 20V, Ip = 200pA
| 1A Ratio (Note 3)
17 | T | IVasi-Vgs2| - Differential Gate-Source 5 10 10 15 20 40 | mV | Vpg = 10V, Ip = 200uA
| |C Voltage .
18 | H | A]Vgsi-Vesz| Gate-Source Voltage Differ-| - 10 10 25 25 40 80 [uV/°C|Vbg =10V, |TA=-55°C,
| AT ential Drift (Note 4) Ip =200uA | Te=+25°C,
N Ip = 200puA
G Tc=+125°C
NOTES: . oD
1. Approximately doubles for every 10°C increase in Ta. 2. Pulse test duration=300us, duty cycle <3%.3. CMRR =20 logyo [ m]

AVpp = 10V. 4. Measured at end points, Ta, Tg and Tc.
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INTERSIIL | U410 -U412
Monolithic Dual
N-Channel JFET

APPLICATIONS FEATURES PIN CHIP
e FET Input Amplifiers ¢ Minimum System Error and Calibration CONFIGURATION TOPOGRAPHY
* Low and Medium Frequency 10 mV Offset Maximum (U410) TO-71
Amplifiers - . 70 dB Minimum CMRR (U410) . 6017 e ore00r
» Impedance Converters ¢ Low Drift with Temperature ’ l
e Precision Instrumentation 10 xV/°C Maximum (U410) o i’: __-’(——I ™
Amplifiers ) « Simplifies Amplifier Design o l——i!--r.,
* Comparators Low Output Conductance i L" "'_——.J-”v
' ' a3+t
GATY 3x 3nu
ABSOLUTE MAXIMUM RATINGS (25°) ool o
Gate-To-Gate Voltage..............coouviinnn.a., +40V 6 o O
Gate-Drain or Gate-Source Voltage ................... 50 —40V
Gate CUMENt. .. oo et e e it ie e 50 mA ORDERING INFORMATION
Total Package Dissipation (25 °C Free-Air). e 375 m:N To7 WAFER DICE
PowerDerating............ ... ... ... ... P 3.0 mW/°C
. o U410 u410/W U410/D
Storage Temperature Range. .................. —65to +150°C Uaii UA1IW ~U411/D
Lead Temperature ' U412 U412IW | U412/D
(1/16” fromcasefor10seconds). .. ...coovvviiiiinn i ennnn 300°C
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
U410 uatt U412
Characteristic Unit Test Conditions
: ) Min | TYP | Max | Min | TYP | Max | Min | TYP | Max
lgss  oate Reverse —200 * |-200 —200 | pA | Vpg=0,Vgg=-30V
s (Note 1) . . -
Gate-Source Cutoff :
T VGS(off)' Voltage ‘— 1.0 -351-10 -351-10 -35 v Vps=20V,Ip=1nA
A Gate-Source Breakdown
- - : - Vps =0V, ig=-1pA
T BVGss Voltage 40 40 40 ps=0V,ig w
| " Saturation Drain Current - .
. . . X . X - | Vpg =20V, Vgg =0V
c | 'bss (Note 2) 0.5 50| 05 50| 05 50 | mA DS GS )
g Gate Current (Note 1) —200 - 200 —200 pA Vpg = 20 V, Ip = 200 4A
Vas Gate-Source Voltage -0.2 -30]-02 -3.0|-02 -3.0 v -
- Vps = Vas =
. Common-Source Forward | "0%% 4,000 [1,000 4,000 |1,000 4,000 DS=20V,Vgs=0V
s :
3 Transconductance 600 1,200 | 600 1,200 | 600 1200 | | VpG=20VIp=2004A
N Common-Source Output 20 20 20 | © Vps = 20V, Vgs = OV - .
A 90s " Conductance _ , 5 - 5 ‘ 5 VpG = 20V, Ip = 200 4A
Common-Source Input ' )
M| Ciss Gapacitance 45 45 45
(I: c Common-Source Reverse 12 : 12 . 12 PF VDs =20V, Vgs =0V |f=1MHz
rss Transfer Capacitance i i i
M _ Equivalent Short-Circuit
Al ®n Input Noise Voltage 50 50 50 Vps=20V,Ip =2004A f=100Hz
T . Differential Gate-Source
c [VasiVessl Voltage - 10 20 40 | mv | Vpg=20V,Ip=200A
';' AVesrVesalgate-source . . 25 80 | wviec ¥0G =20V 1p = 20044
N AT Differential Drift (Note 3) # Ta=25°CtoTg=85°C
‘A . Common-Mode Rejection : Vpp=10VtoVpp =20V
R
G| OMRR " patio (Note 4) 8 8 70 9B | 1p=2004a

Note 1: Approximately doubles for every 10°C increase in Ta. AVDD

Note 2: Pulse test duration = 300 usec; duty cycle <3%. Note 4: GMRR =20 log1g [—_] AVpp =10 V.
Note 3: Measured at end points, T and Tg. AtVgsiVas2!
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U421-U426
.Monolitic Dual
N-Channel JFET

2. Measured at end points Ta, T and Tc.

‘3. CMRR = logyg | —4Y0D | Avpp =10V
0 [A|VGS1'VGS2| oo
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APPLICATIONS
¢ Very High Input Impedance
Differential Amplifiers PIN CHIP
¢ Electrometers . CONFIGURATION TOPOGRAPHY
e Impedance Converters 6034
TO-99 -
FEATURES
e High Input Impedance
Ic = 0.1 pA Maximum (U421-3)
¢ High Gain gfs = 140 umho
Ip = 30 nA (U421-3) 18 mil
e Low Power Supply Operation
VGs(offy = 2V Maximum (U421-3) R
® Minimum System Error and Calibration
10 mV Maximum Offset s,]] 02| G2 o
90 dB Minimum CMRR (U421, U424) ¢ 6 b S
B 1
ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-to-Gate Voltage ...................veva... 40V ORDERING INFORMATION
Gate-Drain or Gate-Source Voltage ............... —40V T0-99 WAFER DICE
Gate Current ............‘.‘.....................10mA U421 U421/W u421/D
Device Dissipation (Each Side), Ta = 25°C
" (Derate 3.2 MW/°C 10 150°C) ................. 400 mw U4z | U422/W | U422/D
Total Device Dissipation, Ta =25°C U423 U423/w U423/D
(Derate 6.0 mW/°C to 150°C) ................. 750 mW U424 U424/W U424/D
Storage Temperature Range .............. =65 to +150°C U425 U425/W U425/D
. U426 u426/W U426/D
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted
U421-3 U424-6
) Characteristic Min | Typ | Max | Min | Typ | Max Unit - Test Conditions
| 1] BVgss Gate-Source Breakdown Voltage —40 | -60 -40 | 60 v Ig =-1uA, Vps =0
[ 2] BVGiG2 Gate-Gate Breakdown Voltage +40 +40 lg=-1pA, ID=0,1s=0
_3_ ? lass Gate Reverse Current (Note 1) gg :g s: ;zﬁgsgcc Vas =-20V, Vps =0
4 ? [ Gate Operating Current (Note 1) _2'30 -230 PA :::ﬁg;?c Vpg = 10V, Ip = 30uA
5] | [ Vesii) Gate-Source Cutoff Voltage -0.4 -2.0 [-0.4 -3.0 Vps =10V, Ip =1 nA
6| C [Vos __ Gate-Source Voltage 18 29| VY VoG = 10V, Ip = 304A
7 Ipss Saturation Drain Current 60- 1000} 60 1800 y Vos = 10V, Vas = 0
| 8 | gfs Common-Source Forward Transconductance | 300 800 | 300 1000 U .
9 | Jos Common-Source Output Conductance 3.0 } 50 | * Vos = 10V, Vas =0 f=1kHz
110 | D | Ciss Common-Source Input Capacitance 3.0 3.0 s =1 ,GS _ B
[11 1Y [ Crss Common-Source Reverse Transfer Capacitance] 1.5 1.5 pF f=1MHz
|12 | N | gfs Common-Source Forward Transconductance | 140 250 | 135 300 h P
13 | A | gos Common-Source Output Conductance 0.5 7.0 | MO | ypg = 10v, f=1kHz
[12 | M [en Equivalent Short Circuit Input 20 | 50 20 | 70 V/H Ip = 30pA {=10 Hz
| Noise Voltage . 10 0 [ 80 |"VHE T=1kAz
15 | C | NF Noise Figure 1.0 1.0 dB f=10Hz Rg = 10M Q
" U421,4 - U422,5 U423,6 K .
Characteristic 'ﬁn Typ [Max | Min| Typ | Max | Min | Typ |Max Unit Test Conditions
|16 | M| |VGsi-Vas2| Differential Gate-Source Voltage | 10 15 25 mV_ | Vb = 10V, Ip = 30uA
17 | A | |Ves1-Vgsz| Differential Gate-Source Voltage Vog = 10V, Ip = 30¢A,
T AT Change With Temperature (Note 2, 10 25 40 |uV/°C| Ta =-55°C, Tg = 25°C, Tc = 125°C
18 | C | CMRR Common Mode Rejection Ratio I 90 | 95 80 | 90 80 | 90 dB | Io = 30uA, VbG = 10 to 20V
H (Note 3)
NOTES: 1. Approximately doubles for every 10°C increase in Ta..
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- U440, U441
Matched Dual
N-Channel JFET

Features . PIN CHIP
« High Gain CONFIGURATION TOPOGRAPHY
gts = 4500 zmho Minimum 7071 6022 |\ . ,
.0260 . 9037 037
[ V0027 * 0027
o‘|90 o:_ (TYP. 2 PLACES)
(TYP. 2 PLACES)
S‘ 0037 x 0037
.0027 © .0027
(TYP.2 PLACES)
\ A ORDERING INFORMATION
2
= o b, T6-71 WAFER DICE
U440 u440/W U440/D
U441 U441/W U441/D
ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-To-GateVoltage. . ...............ovvunn. et e +50V
Gate-Drain or Gate-Source Voltage. .= . .......iiiiiiniiiiin i -25V ,
Gate CUMeNt. . .o it i i e e e e e 50 mA ,
Total Package Dissipation ) )
(25°C Free-Air Temperature)...........coovvvunnnnnn e 350 mW
Power Derating..................... P i 2.8 mw/°C
Storage Temperature Range........... et i, .....—65t0 +150°C
Lead Temperature . .
(1/16” from case for 10 SeCOoNAS). . . v vt v iii it iinn it ianeransannss 300°C
"~ ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
: U440 U441
~ Characteristic Unit Test Conditions
Min | Typ | Max | Min |Typ| Max
s | lass Gate Reverse Current (Note 1) -500 -500 | pA |Vps=0,Vgs=—-15V
T | VGs(offy Gate-Source Cutoff Voltage -1 -6{ -1 -6 v Vps=10V,Ip=1nA
': BVgss Gate-Source Breakdown Voltage -25 -25 ] Vps=0,ig= - 1A
| Ipss Saturation Drain Current (Note 2) 6 30 6 30| mA |Vps=10V,Vgs =0
cl|la Gate Current (Note 1) -500 —-500| pA |Vpg=10V,ip=5mA
’ - Common-Source Forward '
dfs T onductance 4,500 9,000(4,500 9,000
D . ransc J pmho f=1kHz
Y gos gomdmo;\-Source Output 200 200 .
N onductance i Vpg=10V,Ip=5mA
A | Ciss Common-Source Input
M Capacitance 35 85
X ap pF f=1MHz
C | Cres Comqwn-Source Reverse 08 08 )
Transfer Capacitance
M| Vast- . Differential Gate-Source Voltage 10} 20| mV | Vpg =_i0 V,Ip=5mA
A VG'S2 . ‘ {
T .

NOTE 1: Approximately doubles for every 10°C increase in T,
NOTE 2: Pulse test duration =300 usec; duty cycle < 3%.
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FEATURES

* CMRR > 120 dB

e Ig > 5pA @ 50Vpg

* Low Miller Capacitance (Csg)
e Low gos > .025 xmhos

ABSOLUTE MAXIMUM RATINGS

(@ 25°C unless otherwise noted)
Maximum Temperatures

Storage Temberature ............ -65°C to +150°C
Operating Temperature ................... +150°C
Lead Temperature (soldering, 10 sec time limit) . +300°C

Maximum Power Dissipation
Device Dissipation @ 85°C Free Air Temperature

onesSide .......cciiiiiiii i e 250 mW

Both Sides .............. e 500 mw
Linear Derating

OneSide ......... et 3.85 mW/°C

Both Sides ...... St 7.7 mW/°C

Maximum Voltages & Currents

Vps Drain t0 Source Voltage ................... 60V
Vgs GatetoSource Voltage . ................... 60V
Vgp Gate to Drain Voltage . ...... PP FRIN 60V
Vg1 g2 Gateto Gate Voltage ............. P 60V
Ig Gate Current ........... e S .. 50 mA

NOTE: Due to the non-symmetrical structure of these devices, the

drain and source ARE NOT interchangeable.

IT500-IT505
Dual Monolithic

Cascode
N-Channel JFET

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

while giving high transconductance and very high common
mode rejection ratio.

D4 D2
Gy 0— t—0 Gy
$1 S2
PIN
CONFIGURATION
TO0-T1
fow profile
s |02 Gy
G p, S
CHIP
TOPOGRAPHY
5028 DRAIN1
022 003 x.003

. 0% 1. '
BODY
1003 DIA. Ld
SOURCE 1
GATE 1 rill L~ 033x.003 °

003x.003 026

028 B cATE2
003 x .003

DRAIN 2 LLLL!

.003 x .003 \ -
SOURCE 2
.003 x .003
ORDERING INFORMATION
TO-78 WAFER DICE
~ IT500 IT500/W IT500/D
IT501 1T501/W 1T501/D

1T502 IT502/W 1T502/D
1T503 1IT503/W 1T503/D
1T504 1IT504/W 1T504/D
_IT505 | 1T505/W 1T505/D
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INTERSIL

3. With case guarded Cpgg is typically < .15 pF -

" TYPICAL PERFORMANCE CURVES

IGg - GATE LEAKAGE CURRENT - PA

GATE LEAKAGE

OUTPUT

CHARACTERISTICS

5 <25 <
i v -]ov B
ip = 2004A ~ GS” ‘l
4 Ta=25°C é 20 Vgs = —0.2V H
H Vs = —0-4V =
3 / ) § 5 Vos - 06V é
o Vgs = ~0.8V %]
2 210 L + - . 5
/ 2 r Vgs = —1.0V 3
2
A 3 r Vgs = —1-2V. E
1 205 (R e I
/ -3 4 Vgs = —1.4V S
| Vgs = —1.6V °
o0 ]
0 20 30 4 60 o 2 4 & 8 10

VpG - DRAIN-GATE VOLTAGE - VOLTS

DRAIN TO SOURCE VOLTAGE
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2. ‘Measured at end points, TA and TB'

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified)
Symbol Characteristics Min Max | Unit Test Conditions
-100 | _pA _ -0 |
lgss Gate Reverse Current ) ar oA Vgs = —20V, Vpg =0 [F125°¢
Q BVGss Gate-Source Breakdown Voltage -50 Ig=~-1UA Vpg=0
.2 VGS (off) Gate-Source Cutoff Voltage -07 -4 V | Vpg=20V,Ip=1nA
& Vgs Gate-Source Voltage -0.2 -3.8
} - -5 pA | Vpg =50V, Ip = 200 uA
. g Ga(fe OPerat|ng Current 3 oA . 125°C
Ipss Saturation Drain Current (Note 1) 0.7 "7 mA | Vpg =20V, Vgs=0
Common-Source Forward - -
9fs Transconductance (Note 1)’ 1000 | 4000 Vps =20V, Vgg =0 )
‘ Common-Source Forward - -
9fs Transconductance (Note 1) 700 | 1600 Vpg =20V, Ip = 200 uA
Common-Source Output umho _ . _ f=1kHz N
Yos Conductance ! Vps = 20V". Vgg =0
Common-Source Output . - -
o 9os Conductance 0.025 ‘Vps =20V, Ip = 200 A
E Cq1g2 Gate to Gate Capacitance 35 | pF [Vgy =Vga = '10V‘
2 c Common-Source Input 7
E Iss Capacitance f=1MHz
Common-Source Reverse pF - -
Crss Transfer Capacitance (Note 3) 05 Vbs =20V, Vgs =0
e . f=100Hz,
NF Spot Noise Figure 0.5 dB Rg = 10 Mo
— . F . Vv f=10 Hz
e Equivalent Input Noise Voltage 0035 | KV -
" C ¢ 0.010 |V Hz f=1kHz
.~ oh 1T500 1T501 17502 1T503 1T504 IT505 Test Conditi
7 Min| Max | Min | Max| Min | Max| Min | Max | Min| Max | Min | Max Unit est Conditions
> Differential Gate Vpg = 20V,
lgile2 Current 5 5 ) 5 5 10 15 nA Ip = 200 uA -.+125’C
Ipsst Saturation Drain
Current Ratio 095 1 [095| 1 [095| 1 |095/090| 1 |085[ 1 - Vpg = 20V, Vgg = OV
2 |'oss2 (Note 1) '
I 9ts1 Transconductance | 097/ 1 |o.97| 1 |0.95] 1 |0.95| 1 |090| 1 |oss| 1 - f = 1kHz
e 952 Ratio (Note 1) )
g Differential Gate-
VastVas2 Source Voltage 5 5 10 15 25 5 | mv
Gate-Source Dif- . 1 i
AVgsrVase |_ferential Voltage 5 10 20 40 100 200 . Vpg = 20V | Ty = 25°C
—r | Changewith WI°C Ip = 200 pA| T = 125°C
Temp. (Note 2) 5 10 20 40 Ty = —55°C
, : , : Tg = 25°C
Cymrr"" Common Mode | 120 120 120 120 dB | AVpp = 10V, 1y = 200 4A
Rejection Ratio
. ** CmRR = 2010910 AV pp/ A1 Vygy - Vool [ AVpp =10/ -20v  ~/
NOTES: 1. Pulse test required, pulsewidth = 300 s, duty cycle <3%. -

TYPICAL CAPACITANCE VS.

GATE-SOURCE VOLTAGE
25 10
L]
e \ &‘9 VD%:?:MH‘__‘
15 . = \
N =0
o A
10 \ § N
05 N 2 T
\ Crss
o }
0 -05 -10 -15 -20 -25 o 2 -4 6 -8 -10

Vgs — GATE SOURCE VOLTAGE — VOLTS

VGs — GATE-SOURCE VOLTAGE — VOLTS




INTERSIL =~ " MFE823
» | | - Enhancement Mode
P-Channel MOSFET

APPLICATIONS PIN CHIP

o High-input Impedance Amplifiers CONFIGURATION TOPOGRAPHY

* Smoke Detectors . To18 1503

¢ Electrometers , - B oz |

* pH Meters

FEATURES : v J'

* High Input Impedance ' O 4 o g go
lgss = 30 Femto Amp Typical ' se L o 00400033 wore: suastnate ooe0 003

¢ High Gain_
dts = 1000 xmho Minimum

Go——l
v :1 » ORDERING INFORMATION
S

TO-18 . WAFER DICE
MFE823 MFE823/W | MFE823/D

ABSOLUTE MAXIMUM RATINGS (25°C)

Drain-Source Voltage. . ........ccoiiiiiiiii i et it 25V

Gate-Source Voltage. .......coiiiiiii i i e +10V
cDrain Current. ... e e 30 mA

Total Device Dissipation at (Or Below) To= 25°C .

(Derate 3MW/°Cto +150°C). ... oiiiiii ittt ii i iineaennn 375 mW

Operating Junction Temperature...................... —-55to +150°C

Storage Temperature. .........ccviiiiinnnrnnnnnnnnns —65to +200°C

Lead Temperature ’

(1/16” from case for10seconds). . . . ... ..o iiiiiiiin i, 265°C

ELECTRICAL CHARACTERISTICS (25°C) :
Characteristic Min Max Unit . Test Conditions

s | lass Gate-Source Leakage Current -1.0 pA Vgs=-10V,Vps =0
T | BVpss Drain-Source Breakdown Voltage | -25 v Ip=-10pA,Vgs =0
? VGs Gate-Source Voltage : | —20 -6.0 -V Vps=-10V,ip= -10 A
1 | Ipss Drain Cutoff Current -20 nA | Vpg=-10V,Vgs=0
C | Ip(on) ON Drain Current -3.0 mA Vps=-10V,Vgs= =10V
C on-S
o | ofs ommon-Source Forward 1000 umhos | Vps= -10V,Ip= —2mA, f=1kHz.
v Transconductance . )
N | Ciss Common-Source Input 6.0
,G Capacitance .
F Vps = — Vgs = — =
! Common-Source Reverse 15 P bs 10V Ves 1oV, f=1 MHZ
C | Crss Transfer Capacitance 1.5
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INTERSIL | " IT1700
P Channel Enhancement

Mode MOS FET

FEATURES

® Low On-Resistance — "DS(on) < 400 ohms ® High Input Impedance — 1015 ohms
® High Gate Breakdown Voltage — Vgss 125V ® Low Leakage — 1DSS < 200 pA
@ High Gain — ggg > 2000 pmhos '

® Low Noise Voltage — enISD nV/v/Hz typical @ 100 Hz

PIN CHIP
AB: TE MAXIMUM RATIN N .
ASSOLUTE MAXIMUM RATINGS (Note 1) CONFIGURATION ~ TOPOGRAPHY
Maximum Temperatures TO-72 ' 1503
Storage Temperature -65°C to +200°C s 000 o220 ]
Operating Junction Temperature -55°C to +150°C 0035 00‘3797 0260
Lead Temperature (soldering,
10second time limit) ~ ~ +30C°C ‘[ r
Maximum Power Dissipation | -G o5 X Goey
Total Dissipation at 25°C 'g:ég
Ambient Temperature 0.375 W
Linear Derating Factor at 25°C ‘
Ambient Temperature 3mw/°C {
Total Dissipation at 25°C i _L .
Case Temperature 1.25wW 0030, 0029 g/ 0030, 0028
Linear Derating Factor at 25°C c G s D oo * 039 NOTE: lssua"gm"“ ® ooto ouss
Case Temperature 10 mw/°C )
Maximum Voltages and Current’ ' )
Vpss Drain to Source and Body Voltage -40V ORDERING lN FORMATION
VSDS Source to Drain and Body Voltage -40 v R
Vgss Transient Gate to Source Voltage 125V TO-72 WAFER DICE
(Note 2)
Vass Gate to Source Voltage -40 vV 1T1700 1T 700/W 1T1 700/D
'D(on) Drain Current 50 mA o -
ELECTRICAL CHARACTERISTICS (® 25°C unless otherwise noted)
PARAMETER MIN MAX UNITS TEST CONDITIONS
BVpss - Drain to Source Breakdown Voltage -40 Y Vgs=0,Ip=-10uA
BVsps ’ Source to Drain Breakdown Voltage -40 \ VGs=0,Ip=-10uA
IGSs Gate Leakage Current . " | (See Note 2)
IDSS Drain to Source Leakage Current 200 pA VGs=0,Vps=-20V.
Ipss (150°C)  Drain to Source Leakage Current 04 HA Vgs=0,Vps=-20 V
ISDS Source to Drain Leakage Current 400 pA VGgs=0,Vps=-20V
Isps (160°C)  Source to Drain Leakage Current : i © 08 MA VGs =0, Vpg=-20V
VGs(th) Gate Threshold Voltage -2 -5 \Y VGs=Vps, ID=-10uA
ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)
PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
DS (on) Static Drain to Source ““on’’ Resistance 400 ohms Vgs=-10V, Vps=0
Ips (on) ‘Drain to Source “‘on’* Current 2 ) mA Vgs=-10V, VDS =-15V
Ofs Forward Transconductance 2000 " 4000 umhos | Vpg=-15V, Ip =-10 mA
- Common Source . =1kHz
Ciss Small Signal, Short Circuit, Common 5 pF Vps=-15V, Ip= ‘10 mA
Source, Input Capacitance f=1MHz
Crss . Small Signal, Short Circuit, Common ) 1.2 pF Vpg=-15V,Ip=0
Source, Reverse Transfer Capacitance f=1MHz
Coss Small Signal, Short Circuit, Common 35 - PF Vpg==15V, Ip=-10 mA
Source, OQutput Capacitance f=1MHz
®n _ Equivalent Input Noise Voltage 150 nV/A/Hz | Vpg=-15V, Ip =-1mA
' f=100 Hz; BW= 1Hz

NOTE: 1. These ratings are limiting values above which the serviceability of any semiconductor device may be impaired.

2. Actual gate current is immeasurable. Package suppliers are required to guarantee a package leakage of < 10 pA. External package
leakage is the dominant mode which is sensitive to both transient and storage environment,.which cannot be guaranteed.
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INTERS L

FEATURES

® | ow On-Resistance — 502

Low Capacitance — 1.7 pF

High Gain — 3,000 umhos

High Gate Breakdown Voltage — £125V
Low Threshold Voltage — 3 V

ABSOLUTE MAXIMUM RATINGS (Note 1)

@ 25°C (unless otherwise noted)
Maximum Temperatures
Operating Junction Temperature -55°C to +150°C

Maximum Power Dissipation

Total Dissipation at 256°C Ambient Temp. 375mw
Linear Derating Factor at 25°C
Ambient Temp. 3mw/°c
Maximum Voltages and Current ’
VDSS Drain to Source and Body Voltage 25V
VGSS Transient Gate to Source Voltage 125V
ID(on) DPrain Current 100 mA

ELECTRICAL CHARACTERISTICS (Ta = 25°C, Body connected to Source unless otherwise noted)

IT1750

N-Channel Enhancement

Mode MOS FET

* 0035 X 0039

PIN
CONFIGURATION

TO-72

; b g% s

CHIP
TOPOGRAPHY

1003

0025 ., 0029 — .. ... 020 __
X ™ 0260

LT

0140
0180

!

g 2025 0029
© "G035 X ‘0038

=

0030, 0029 5 \__p 0030, 0028

X 0040 0038
00407 0039 NOTE: SUBSTRATE
1SBODY

ORDERING INFORMATION

TO-72 WAFER
IT1750 1T1750/W

DICE
1T1750/D

PARAMETER MIN TYP MAX UNITS - TEST CONDITIONS
VGS(TH) Gate to Source Threshold Voltage 0.50 1.5 3.0 \% Vps=VGs, ID =10 4A; Vs =0
1DSS " Drain Leakage Current 0.1 10 nA Vps=10V,VGgs=VBs=0
1gss Gate Leakage Current (Note 2) . : (See Note 2)
BVpss Drain Breakdown Voltage 25 \ ID=10uA, VGgs =VRgs =0
“|'ds(on) Drain To Source on Resistance 25 50 ohms VGs=20V,Vps=0 "
ID(on) Drain Current 10 50 mA Vps=VgGgs=10V,Vgs=0
Yis Forward Transadmittance 3,000 umhos :/E? ;:3‘;5;(;0 mA,
. : ID=10mA,Vps=10V,
Ciss Total Gat‘e Input Capacitance 5.0 6.0 pF f=1MHz, Vgs =0
Cdg Gate to Drain Capacitance 1.3 1.6 pF VpG=10V,VBs=0
Note: 1. These ratings are limiting values above which the serviceability of any semiconductor device fnay be impaired.

2. Actual gate current is immeasurable. Package suppliers are required to guarantee a package leakage of <10pA.
External package leakage is the dominant mode which is sensitive to both transient and storage environment, which

cannot be guaranteed.
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INTERS L ~ U1897-U1899
| | - N-Channel JFET

FEATURES
* Low insertion Loss : PIN cHIP
r CONFIGURATION TOPOGRAPHY
DS(on) < 3092 (U1897) ) B
* No Error or Offsel Voltage Generated - TO-92 5001B
by Closed Switch
00135(.03429) FULL RADIUS
R . “00175(04445) (DRAIN) oossTan
APPLICATIONS » : , N -
Analog, Switches, Choppers, Communicators P 1
ABSOLUTE MAXIMUM RATINGS (25°) ful L] ;::;’1;:;:;;
Gate-Drain or Gate-Source Voltage.......... —40V
Forward GateCurrent...................... 10mA :
Total Continuous Device Dissipation . L
at (or Below) T, =25°C $ DG T ‘
(Derate 3.5mW/°C to 125°C).............. 350mwW ’ :
Storage Temperature Range. ...... —-55to0 +125°C ORDERING IN FORMAT|0N
Operating Temperature Range. . ... -55to +125°C TO-92 WAFER DICE
e 10 second 350°C LUtz | utsgziw | u1897/D
( rom case for ‘ seconds............ U1898 U1898/W - U1898/D
ELECTRICAL CHARACTERISTICS U1899 U1899/W | U1899/D
TEST CONDITIONS: 25°C unless otherwise noted
u1897 uU1898 U1899
PARAMETERS MIN |MAX |MIN [MAX | MIN |MAX. |UNIT TEST CONDITIONS
BVgss Gate-Source Breakdown Voltage —40]. - 40) —40 : IG= —14A, Vpg=0
BVpGgo Drain-Gate Breakdown Voltage 40 40 40 V [lg=-1kAlg=0 '
BVsgo Source-Gate Breakdown Voltage 40 40 40 Ig=—1eA, Ip=0
lgss: = Gate Reverse Current — 400 — 400 - 400 Vgs=-20V,Vpg=0
s | Ipgo Drain-Gate Leakage Current 200 200 200 Vpg =20V, Ig=0
T |'sco Source-Gate Leakage Current 200 200 200} pPA | Vgsg=20V,Ip=9
a | 'Dioth) Drain Cutoff Current 200 200 200 Vps =20V, Vgg == 12V (U1897)
i , 10 10) 10| nA | Vgg= -8V (U1898) .
T . .| Vag= -6V (U1899) [Ty =85°C
I [ VGs(offy Gate-Source Cutoff Voltage . -5.0] -10| =20 -7.0 —-1.0} -5.0] V |Vpg=20V,Ip=1na
c |Toss Saturation Drain Current . 30 75| 80 | | mA|Vpg=20V,Vgs=0
(Note 1) .
. Vgs =0, Ip=6.6mA (U1897)
Vps(on)  Drain-Source ON Voltage 0.2 - 0.2 02| Vv |1p=4.0mA (U1898)
. ’ ' Ip=2.5mA (U1899)
DS(on) Static Drain-Source ON 30 -50 80| @ [Ip=1mA, Vgs=0
Resistance . .
Cpa Drain-Gate Capacitance : 5 5 5 Vpg =20V, Ig=0
Csg Source-Gate Capacitance 5 5 1 5 Vsg =20V, Ip=0
Ciss Common-Source Input 16, . 16 16| pF f=1MHz
D Capacitance Vps =20V, Vgg =0
Y Crss Common-Source Reverse 3.5 3.5 3.5 ’
N Transfer Capacitance ) .
A td(on) Turn ON Delay Time 15 15) 20 Switching Time Test Conditions
m i Rise Time . 10 20 40| ns . U1897  U1898  U1899
| / ’ Vbp av 3v 3V
cl. Vas(on) 0 0 0
toff Turn OFF Time 40 60 80 Vaspf) -12v - -8V -6V
: RL 4300 7000 11000
1Don) 66mA . 4mA  25mA

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

i

2N2607-2N2609

2N2609 JAN

P-Channel JFET

APPLICATIONS PIN
® Low-level Choppers CONFIGURATION
® Data Switches
TO-18
® Commutators
ABSOLUTE MAXIMUM RATINGS
@ 25°C (unless otherwise noted)
Maximum Temperatures
Storage Temperature -65°C to +200°C
"Operating Junction Temperature +175°C
Lead Temperature (Soldering, 10 sec. ) +260°C
: s
Maximum Power Dissipation b e
Device Dissipation @ Free Air Temperéture 300 mW
Linear Derating 2.0mw/°C’ _
Maximum Voltages & Current
VDG Drain to Gate Voltage 30V
Vgg Source to Gate Voltage 30 V.
Ig Gate Current 50 mA

0025

0035 %

0130
0170

0025
0035

CHIP
TOPOGRAPHY

5010 (for 2N2607, 8)

b2y

]
s

| |

0013
/— 0017 FULL R

on
015

0046

0050 NOTE SUBSTRATE
IS GATE

on

015

55038

p 0035, 0035 (for 2609, 2609 JAN)

{ 0025 X 0025

=

0035
.0025

0035
0025

NOTE' SUBSTRATE

.0140 |
IS GATE

0180

ORDERING INFORMATION

TO-18 WAFER DICE
2N2607 2N2607/W 2N2607/D
2N2608 2N2608/W 2N2608/D
2N2609 2N2609/W- 2N2609/D
2N2609 JAN | 2N2609 JAN/W | 2N2609 JAN/D

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)
2N2607 2N2608 2N2609
Characteristic Test Conditions
Min | Max | Min | Max | Min | Max | Unit
VGS=30 V,VDS=0 3v 10 30 nA
'GSS Gate-Source Cutoff Current - )
VGS=5V,VDS—0,TA—150 o3 3 10 30 MA
BV Gate-Drain Breakdown 1~.=1UA, V =0 30 30 30 \Y
GDs Voltage G Ds
V . Gate-Source Pinch-Off \Y =-5V, I =-1UA 1 4 1 4 1 4 \%
P Voltage DS D
| Drain Current at Zero Gate VDS= -5V, VGS =0 -0.30|-1.50}-0.90{-4.50] -2 |-10 mA
DSS Voltage .
9. Small-Signal Common-Source VDS =-5V, VGS =0,f=1kHz |[330 1000 2500 Umho
s Forward Transconductance
Ciss * Gate-Source Input Capacitance VDSI= =5V, Vgg=1V, 10 17 30 | pF
' © - f=140 kHz
Vpg=-5V. Rg = 10MQ2 3
NF Noise Figure \Y) s~ 0, dB
f=1.KHz Rg= 1 M2 3 3
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INTERSIL

FEATURES

2N3684-2N3687
N-Channel JFET

- PIN
® Cggs<1:2pF 'CONFIGURATION
/’ .
® Exceptionally high figure of merit T0-72
® Radiation Immunity
® Symmetrical devices for low-level choppers, data
switches, multiplexers and low noise amplifiers
® Extremely low noise and capacitance
® High input impedance
® Zero offset
® High reliability silicon epitaxial planar construction ¢ o s
SOLUTE MAXIMUM RATINGS ,
o . TOPOGRAPHY
@ 25 C (unless otherwise noted) .
. . 5010
Maximum Temperatures o)
Storage Temperature -65°C to +200°C 03 Lo
Operating Junction Temperature +200°C y //_ o
Lead Temperature (Soldering, s |
10 sec time limit) +260°C \\H.J s
Maximum Power Dissipation o3 X oo — 4 ——‘—
Device Dissipation @ Free Air Temperature 300 mwW 0046
.0050 NOTE: SUBSTRATE
Linear Derating - 1.7 mw/°C o 1S GATE.
L . [ o1
Maximum Voltages & Current
) VGS Gate to Source Voltage -50V
Gate to Drain Voltage -50V ORDERING INFORMATION
'G Gate Current 50 mA -
TO-72 WAFER . DICE
2N3684 | 2N3684/W | 2N3684/D
2N3685 | 2N3685/W | 2N3685/D
2N3686 | 2N3686/W | 2N3686/D
2N3687 | 2N3687/W | 2N3687/D
ELECTRICAL CHARACTERISTICS (25°C unless otherwise specified)
) 2N3684 2N3685 2N3686 2N3687
PARAMETER [WIN | MAX [WIN | MAX [MIN | MAX [WIN | MAX | UNITS TEST CONDITIONS
BVGss Gate to Source Breakdown Voltage |-50 -50 -50 1 -50 \ Vps=0V,Ig=1.0uA
Vp . Pinch-Off Voltage 2.0 5.0 1.0 3.5 0.6 2.0 0.3 1.2 \ ' Vps =20V, Ip=0.001uA
IGss  Total Gate Leakage Current -0.1 -0.1 -0.1 -0.1 nA Vgs=-30V,Vps=0
1GSs . Total Gate Leakage Current (150°C) -0.6 -0.5 -0.5 -0.5 Ty VGS=-30V, VDs =0 @150°C
Ipss  Saturation Current, Drain-to-Source | 2.6 7.5 1.0 3.0 0.4 1.2 0.1 0.5 mA Vgs=0V,Vps=20V
IYtsl Forward Transadmittance 2000 3000 [1500 | 2500 | 1000 | 2000 | 500 1500 umhos | Vps=20V,Vgg=0V
f=1kHz
Ciss Comm\onvSource Input Capacitance 40 4.0 4.0 4.0 pF Vps=20V,Vgs =0,
(Output Shorted) f=1kHz
Gos Small Signal, Common Source Out- 50 25 10 5 | umhos Vps=20V, VGS 0,
put Conductance (input shorted) f=1kHz
Crss Small Signal, Common Source Short 1.2 1.2 1.2 12° pF Vps=20V,Vgs =0,
Circuit Reverse Transfer Capacitance f=1kHz
'pS(on) On Resistance 600 800 1200 2400 Ohms Vps=0,Vgs =0
INF Noise Figure (Spot) 0.5 05 0.5. 05 dB f=100 Hz, Rg = 10 MQ
NBW =6 Hz, Vpg =10 V
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INTERSIL 2N3810/A, 2N3811/A
Monolithic Dual Matched
PNP Transistor

ABSOLUTE MAXIMUM RATINGS

Maximum Temperatures
Storage Temperature
Operating Temperature
Lead Temperature (10 SECONAS) ... uuiutiuinn et intietneenreneanesronesneanonanens 230°C

Maximum Power Dissipation )

Total Dissipation at ........ One Side Both Sides
25°C Ambient Temperature . 500 mW 600 mW
Linear Derating Factor ...... 29 mW/°C 3.4 mW/°C

Maximum Voltage and Current ( i
VEBO Emitterto Base Voltage .......coeeiiiiiiiiiiiiiiiiiiiiiiiiiirinneenninaens
VcBo Collector to Base Voltage .......couveiiiiiiinienirninninneneenennnn ..
Vceo Collector to Emitter Voltage ..........ccoviiiiiiiiiiiiiiiiniiiiinn. .
lc DC Collector Current ................... RETTRT e s eeeian

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

. 2N3810 2N3811
SYMBOL . CHARACTERISTIC MIN. | MAX. | MIN. | MAX. | UNITS TEST CONDITIONS
IcBo Collector Cutoff Current 10 10 nA Ve =-50V, Ic =0
) 10 10 pA Vcg =-50V, le =0, Ta =150°C
IEBO Emitter Cutoff Current 20 . 20 nA | Veg =-4.0V
BVEBO Emitter to Base Breakdown Voltage -5.0 5.0 -V Ic =0, le = 10uA
BVcBeo Collector to Base Breakdown Voltage | 60 -60 \' le=0, Ic = 10uA
BVceo Collector to Emitter Breakdown -60 : -60 Vv Ic =10 mA
Voltage
hre DC Current Gain 100 225 Ic =10 uA, Vce =-5.0V
150 450 300 900 Ic = 100pA, Vce = -5.0V
150 450 300 900 Ic = 500uA, Vce = -5.0V
150 450 300 900 - | lc=1.0mA, Vce = -5.0V
125 250 Ic =10 mA, Vce = -5.0V
75 ~ | 150 Ic = 100uA, Vce = -5.0V, Ta = -55°C
VBE(ON) Base to Emitter “On” Voltage -0.7 07| .V Ic = 100uA, Vce = -5.0V )
VCE(sat) Collector to Emitter Saturation 0.2 -0.2: \ Ic = 100uA, I = 10pA
' Voltage -0.25 -0.25 Vv Ic = 1.0 mA, I = 100uA
VBE(sat) Base to Emitter Saturation Voltage 0.7 0.7 Vv Ic = 100uA, I8 = 10uA
—0.8 . —0.8 \i Ic = 1.0 mA, Is = 100uA
hre1 DC Current Gain Ratio 0.9 1.0 0.9 1.0 Vce =-5.0V, Ic = 0.1 mA
hre2 :
|VBe1-VBe2| | Base to Emitter Voltage -5.0 -5.0 mV Vce =-5.0V, Ic = 10pA to 10 mA
. Differential -3.0 -3.0 mV Vce = -5.0V, Ic = 100pA
|A(VBE1-VBE2)| Base to Emitter Voltage -1.0 -1.0 mV Vce =-5.0V, Ic = 0.1 mA
Differential Gradient . Ta=25°Cto 125°C
-0.8 —0.8 mV | Vce=-5.0V, Ic =0.1 mA
Ta =-55°C to +25°C
Cob Output Capacitance 4.0 4.0 pF Ve =-5.0V, I =0, f =100 kHz
Cib Input Capacitance 8.0 8.0 pF VeEg = 0.5V, Ic =0, f = 100 kHz
|htel Magnitude of Common Emitter 1.0 1.0 | Ic = 500uA, Vce = -5.0V, f = 30 MHz
Small Signal Current Gain 1.0 5.0 1.0 5.0 Ic-=1.0 mA, Vce =-5.0V, f = 100 MHz
hie - Input Impedance 3.0 30 10 40 . kQ Vce =-10V, Ic = 1.0 mA, f = 1.0 kHz
hre Reverse Voltage Feedback Ratio 25 25 x 10-4 | Vce =-10V, Ic =1.0 mA, f=1.0kHz .
hoe Output Conductance 5.0 60 5.0 60 pumho [ Vce =-10V, Ic =1.0mA, f = 1.0 kHz
hte Small Signal Current Gain 150 600 300 900 Vce =-10V, Ic =1.0 mA, f= 1.0 kHz
RE(hie) Real Part of Common Emitter 3.0 30 10 40 kQ Vce=-10V, Ic =1.0 mA, f=1.0 kHz
Small Signal Input Impedance L
NF Noise Figure 3.0 1.5 dB Ic = 100uA, Vce = -10V, f = 1.0 kHz,
: PBW = 200 Hz, Rg = 3.0 kQ
25 1.5 dB Ic = 100xA, Vce = -10V, f = 10 kHz,
. PBW = 2.0 kHz, Rg = 3.0 kQ
7.0 4.0. 'dB Ic = 100uA, Vce = - 10V, f = 100 Hz,
PBW = 20 Hz, Rg = 3.0 kQ
3.5 2.5 dB Ic = 100pA, Vce = -10V, Rg = 3.0 k(2
3.0 dB down at 10 Hz and 10 kHz~
PBW = 15.7 kHz
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2N3810/A, 2N3811/A

- INTERSIL

0045

.0035 * 0035

PIN CHIP
CONFIGURATION TOPOGRAPHY
1078
4503
0250
0290 "
0045
I COLLECTOR =1— ———— ISOLATION
0231 =2 TYP. 2 PLACES
0270 0045 0045
.0035 * 10035
1 BASE =2 TYP. 2 PLACES
0040
At o - \_ G030 DIAMETER
EMITTER =2 0040
B - TYP.2 PLACES 0o30 D'AMETER
E (2 EMITTER =1
Ey By Cq

ORDERING INFORMATION

T0-78 WAFER DICE

2N3810 | 2N3810/W | 2N3810/D

2N3810A | 2N3810A/W | 2N3810A/D

2N3811 | 2N3811/W. | 2N3811/D

2N3811A | 2N3811A/W | 2N3811A/D

ELECTRICAL CONDITIONS

TEST CONDITIONS: 25°C Ambient Temperature unless otherwise noted

‘ 2N3810A 2N3811A Co
SYMBOL CHARACTERISTIC MIN. | MAX. | MIN. | MAX. |UNITS TEST CONDITIONS
Iceo Collector Cutoff Current 10 10 nA Ve =-50V, Ic =0
10 10 pA Ve =50V, le =0, TA =150°C
lEBO Emitter Cutoff Current 20 20 nA | Ve =—-4.0V
BVEBO Emitter to Base Breakdown Voltage -5.0 -5.0 ) Ilc =0, lg = 10uA
BVceo Collector to Base Breakdown —60 —60 Vv le=0, Ic =10pA
Voltage
BVceo Collector to Emitter Breakdown -60 —60 v Ilc =10 mA
N Voltage
hre DC Current Gain 100 225 Ic = 10uA, Vce = -5.0V
150 450 300 900 Ic = 100pA, Vce = -5.0V
150 450 300 900 lc = 500uA, Vce = 5.0V
150 450 300 900- Ic = 1.0 mA, Vce =-5.0V
125 250 . Ic =10 mA, Vce = -5.0V
75 150 Ic = 100uA, Vce = -5.0V, Ta = -55°C"
VBE(ON) Base to Emitter “On”-Voltage 0.7 -0.7 \') Ic = 100uA, Vce = -5.0V
VCE(sat) Collector to Emitter Saturation -0.2 0.2 Vv Ic = 100uA, I = 10pA
: Voltage . —0.25 —0.25 ) Ic =1.0 mA, Is = 100pA
VBE(sat) Base to Emitter Saturation Voltage 0.7 0.7 \ Ic = 100uA, Is = 10 A
0.8 0.8 \' Ic = 1.0 mA, Ig = 100uA
bhrer DC Current Gain Ratio 0.95 1.0 0.95 1.0 Vce =-5.0V, Ic = 0.1 mA
hre2 0.85 1.0 0.85 1.0 ° Vce =-5.0V, Ic = 0.1 mA,
- Ta =-55°C to +125°C
|VBE1-VBE2| Base to Emitter Voltage Differential -5.0 5.0 mV Vce = -5.0V, Ic = 10uA to 10 mA
-1.5 -1.5 mV_ | Vce =-5.0V, Ic = 100uA
| A(VBE1-VBE2)| Base to Emitter Vpltage 0.5 -0.5 mV Vce =-5.0V, Ic = 0.1 mA
. Differential Gradient Ta = 25°C to 125°C
. . —0.4 -0.4 mV | Vce =-5.0V, Ic = 0.1 mA
: Ta =-55°C to +25°C .
Cob Output Capacitance 4.0 4.0 pF Ve = -5.0V, I =0, f = 100 kHz
Cib Input Capacitance 8.0 8.0 pF Veg = 0.5V, Ic =0, f = 100 kHz
|hte| Magnitude of Common Emitter 1.0 1.0 Ic = 500uA, Vce =-5.0V, f = 30 mHz
Small Signal Current Gain 1.0 5.0 1.0 5.0 . Ic = 1.0 mA, Vcge = 5.0V, f =100 MHz
hie . Input Impedance 3.0 30 10 40 kQ Vce =-10V, Ic =1.0 mA, f = 1.0 kHz
hre Reverse Voltage Feedback Ratio 25 25 x 10-4 | Vce =10V, Ic = 1.0 mA, f= 1.0 kHz
hoe Qutput Conductance 5.0 60 5.0 60 pmho | Vce =-10V, Ic =1.0 mA, f= 1.0 kHz
hie Small Signal Current Gain 150 600 300 900 Vce =-10V, Ic =1.0 mA, f=1.0 kHz
RE(hie) Real Part of Common Emitter 3.0 30 10 40 kQ Vce =-10V, Ic =1.0 mA, f =1.0 kHz
Small Signal Input Impedance A o .
NF Noise Figure 3.0 1.5 dB Ic = 100uA, Vce = -10V, f = 1.0 kHz,
. PBW = 200 Hz, Rg = 3.0k
25 1.5 dB Ic = 10pA, Vcg = -10V, f = 10 kHz,
PBW = 2.0 kHz, Rg = 3.0 k)
7.0 4.0 dB Ic = 100uA, Vce =-10V, f = 100 Hz,
PBW = 20 Hz, Rg = 3.0 kQ
35 2.5 dB Ic = 100pA, Vce =-10V, Rg = 3.0 k{),
3 dB down at 10 Hz and 10 kHz
PBW = 15.7 kHz




INTERSIL

FEATURES .

* Low Capacitance
e Up to 6500 xmho Transconductance

ABSOLUTE MAXIMUM RATINGS

@ 25°C (unless otherwise noted)
Maximum Temperatures

Storage Temperature -65°C to +200°C
Operating Junction Temperature +200°C
Lead Temperature (Soldering,

10 sec time limit).

Maximum Power Dissipation

Device Dissipation @ Free Air Temperature 300 mW

Linear Derating 1.7 mwW/°C
Maximum Voltages & Current

VGS Gate to Source Voltage -50 V

VGD Gate to Drain Voltage -50 V

'G Gate Current 10 mA

ELECTRICAL CHARACTERISTICS (25 °C unless otherwise noted)

+260°C

2N3821, 2N3822
N-Channel JFET

PIN
CONFIGURATION

TO-72

CHIP
TOPOGRAPHY

5003B

0035 0035
\ 0025 ™ 0025
0130

0140
0180

0035, 0035

0025 " 0025

NOTE. SUBSTRATE
1S GATE

ORDERING INFORMATION

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

2N3821 2N 3822
T TEST CONDITI
PARAMETER MIN MAX MIN MAX UNI ES ONS
-0.1 -0.1 nA
= =0
Igss Gau? Reverse Current K] 0. uA VGgs =-30V, Vps 150°C
BVGss Gate-Source Breakdown Voltage -50 -50 Ig=-1uA,VDs=0
VGS(off) Gate-Source Cutoff Voltage -4 -6 v Vps=15V,Ip=05nA
-0.5 -2 Vps =15V, Ip =50 uA
VGs Gate-Source Voltage = = Vs =15V, 1p =200 A
IDsSs Saturation Drain Current 0.5 25 2 10 mA Vps =15V, VGgs = 0 (Note 3)
Common-Source Forward _
9fs Transconducfance (Note 1) - 1500 4500 3000 6500 f=1kHz
Common-Source Forward
/ f=100 MH
Iysl Transadmittance 1500 3000 pmho 2
Common-Source Output
9os Conductance (Note 1) 10 20 Vbs =15 V. VGs =0 f=1kHez
Cise g:mn'!omSource In}pul 6 6
pacitance F f=1MHz
Common-Source Reverse Transfer P
Crss " Capaci . 3. 3
pacitance
- =15V,VGs =0,
NF Noise Figure 5 5 dB Vs _ GS _ :
! Rgen = 1 meg, BW =5 Hz _
f=10 Hz
en Equivalent Input Noise Voltage 200 200 v Vps=15V,Vgs=0,BW=5Hz
i VHz
NOTE: 1. These parameters are measured during a 2 msec interval 100 msec after d-c power is applied.
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INTERSIL

FOR VHF AMPLIFIER OSCILLATOR
MIXER APPLICATIONS ’

* Noise Figure < 2.5 dB at 100 MHz
f » Low Capacitance
e Transconductance up to 6500 umho

ABSOLUTE MAXIMUM RATINGS (25°C)
Gate-Source Voltage
Gate-Drain Voltage
GateCurrent ...
Total Device Dissipation at (or below) 25°C

Free-Air Temperature ....................... 300 mw
Storage Temperature Range .....:....... —65 to +200°C
Lead Temperature 1/16" From Case to 10 Sec ..... 300°C

ELECTRICAL CHARACTERISTICS (25°C)

2N3823

N-Channel JFET

PIN CHIP
CONFIGURATION TOPOGRAPHY
TO-72 — 5000
[ ] 0035 . 0035
_0!7_ X%_\rmrs 0025
—l— o2 s:—r
‘.| %zz }‘— NOTE SUqS‘Rﬂ’E
o ’
[} s

ORDERING INFORMATION

DICE
2N3823/D

T0-72
2N3823

WAFER
2N3823/W

CHARACTERISTIC MIN | MAX | UNIT TEST CONDITIONS
: i -0.5 nA _ _

lass Gate Reverse Current o5 | A | VES =720V, VDs =0 150°C

BVgss = Gate-Source Breakdown Voltage -30 Ic=1uA, VDs =0

Vas(offy Gate-Source Cutoff Voltage -8 \Y Vps = 15V, Ip = 0.5 nA

Vas Gate-Source Voltage -1.0 | -75 ) Vps = 15V, Ip = 400 pA

Ipss Saturation Drain Current 4 20 mA Vps = 15V, Vas = 0 (Note 3)

Ofs Common-Source Forward 3,500 | 6,500 f =1 kHz (Note 1) |
Transconductance

Jvis| Common-Source Forward 3,200 f = 100 MHz -
Transadmittance

Jdos Common-Source Output 35 umho f=1 kHz (Note 1)
Transconductance

Qiss Common-Source Input 800 - Vps = 15V, Vgs =0
Conductance

Joss Common-Source Output 200 f=200 MHz
Conductance

Ciss Common-Source Input 6 _
Capacitance ]

Crss Common-Source Reverse 2 ‘ pF f=1 MHZ
Transfer Capacitance .

NF  Noise Fi 25 B Vps =15V, Vgs =0 ‘

ise Figure d DS— GS f = 100 MHz
. Rg =1k
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NOTE 1: These parameters are measured during a 2 msec interval 100 msec after d-c power is applied.
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- INTERSIL | | ~ 2N3824
B N-Channel
JFET

FOR HIGH SPEED COMMUTATORS
AND CHOPPERS » _ PIN CHIP

. CONFIGURATION TOPOGRAPHY
® r4s < 250 ohms

® Ip(off) < 0.1 nA To.72 5003B
R %
ABSOLUTE MAXIMUM RATINGS (25°C) l 7 : ‘
Gate-Source Voltage ........cvvniiiiiieininninnnnnnns -50V o % s Sosex o
* Gate-Drain Voltage ..., . 50V L i o
. Gate Current ...ttt e e 10 mA I___.g::g__ NOTE: f;’éi‘r‘éf‘“
Total Device Dissipation at (or below) 25°C
Free-Air Temperature ........c..euvuveneeraennenns 300 mW
- Storage Temperature Range ................. -65 to +200°C . o
Lead Temperature (1/16" from case for 10 seconds) ... 300°C 0 s

ORDERING INFORMA1"|ON

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

" ELECTRICAL CHARACTERISTICS
v " “TEST CONDITIONS: 25°C unless otherwise noted

CHARACTERISTIC MIN | MAX | UNIT TEST CONDITIONS
, o —0.1 nA .
lass Gate Reverse Current ) WA Vs =-30V, Vps =0 150°C
BVaGss Gate-Source Breakdown Voltage -50 \ lc=1uA, VDs=0
. 0.1 nA

ID(off) Drain Cutoff Current 01 A Vps = 15V, Yes =-8V 150°C
rds(on) Drain-Source ON Resistance 250 [¢) Ves=0V,Ip=0 - | f=1kHz
Ciss Common-Source Input Capacitance 6 pF Vps =15V, Vas =0 f=1 Msz
Crss . Common-Source Reverse Transfer Capacitance 3 pF | Vas=-8V,Vps =0
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MATCHED FET PAIRS FOR

2N3921, 2N3922
Dual Monolithic
N-Channel JFET

PIN , CHIP
DIFFERENTIAL AMPLIFIERS CONFIGURATION TOPOGRAPHY
e |g <250 pA (25 nA at 100° C) TO-71 6017
® goss < 20 umhos (Ip = 700 pA) _
e Matched Vgs, AVas, and grs o073 + 007 ——f
¥
D1 -‘_:l—--sl
il ————]
+ “ . . -——c;
[} >
e o
GATE 3x3MIL
S, D2{| g, ’
Gy Dy !
ABSOLUTE MAXIMUM RATINGS (25°C) 'ORDERING INFORMATION
Gate-Drain or Gate-Source Voltage ............ccovevvnnn.. -50V -
Gate CUITENT ... ettt it e, 50 mA T0-M WAFER DICE
Total Device Dissipation (Derate 1.7 mW/°C to 200°C) ... 300 mW 2N3921 .| 2N3921/W | 2N3921/D
Storage Temperature.Range .....................: -65 to +200°C 2N3922 | 2N3922/W | 2N3922/D
ELECTRICAL CHARACTERISTICS
TEST CONDITIONS: 25°C unless otherwise noted ] }
CHARACTERISTIC MIN | MAX | UNIT TEST CONDITIONS
-1 nA
lass = Gate Reverse Current -1 rA | Vas=-30V,Vps=0 [100°C
BVpco Drain-Gate Breakdown Voltage 50 Ip=1uA, Is=0
Vas(offy Gate-Source Cutoff Voltage -3 v Vps =10V, Ip =1 nA
Vas Gate-Source Voltage 0.2 | 2.7 Vps = 10V, Ip = 100uA
. -250 pA
la Gate Operating Current 25 | nA VpG = 10V, Ip = 700uA 700°C
Ipss Saturation Drain Current (Note 1) 1 10 mA | Vbs =10V, Vas =0
dfs Common-Source Forward Transconductance (Note 1)|1500 | 7500 mho :
Jos Common-Source Output Conductance 3B | .V — 10V i o 0 f=1KH
Ciss Common-Source Input Capacitance 18 F bs = TOV, ‘j"s - - z
Crss - Common-Source Reverse Transfer Capacitance 6 P
| gfs Common-Source Forward Transconductance 1500 .
h = = =
Joss Common-Source Output Conductance 20 #MAO| VbG =10V, Ip =700 pA|f =1 kHz
NF Spot Noise Figure ‘ 2 4B | Vos=10v,vas=0 |/ =1kHz
- |RG =1meg
) 2N3921 2N3922 . :
CHARACTERISTIC . MIN | MAX | MIN | MAX | UNIT TEST CONDITIONS
|Vas1-Vas?| Differential Gate-Source Voltage - 5 ~ 5. mV .
A|VGsi-Vasz| Gate—Sourf:e Differential Voltage 10 25 uV/°C | Vog = 10V, [ Ta ,=_0°CD.
AT Qhange with Temperature v Ip = 700 pA tg = 100°C
dfs1/ gfs2” . Transconductance Ratio 0.95 1.0 0.95 1.0 - — : =1kHz

‘NOTE: 1. Pulse test duration = 2 ms.
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INTERSIL - 2N3954-2N3958
" Monolithic Dual
N-Channel JFET

GENERAL DESCRIPTION

Matched FET pairs for differential amplifiers. This family

of general purpose FETs is characterized for low and PlN CHlp N

medium frequency differential amplifiers requiring low CONFlGURATlON TOPOGRAPHY

offset voltage, drift, noise, and capacitance. 6017 e o23t002

FEATURES . [ .
B . . 0y —.‘ l-s1

o Offset Voltage <SmV @ Drift <5uV/°C T0.71 U .-jl ,

® Low Capacitance — Cj¢, = 4 pF Max . = N ;-”52

. N N 2 ..-_

® Spot Noise Figure = 0.5 dB Max . l oz

® Superior Tracking Ability ' : oA asmt

® Low Output Conductance — 95 = 35 umho Max GATE Baami

ABSOLUTE MAXIMUM RATINGS '
@ 25°C (unless otherwise noted) ORDERING INFORMATION

Any Case-To-Lead Voltage +100 V . . TO-71 WAFER DICE

Gate-Drain or Gate-Source Voltage -50 vV

Gate-To-Gate Voltage +100 vV b, 2N3954 2N3954/W 2N3954/D

Gate Current 50 mA s, 2l 62 s, v 2N3954A | 2N3954A/W | 2N3954A/D

Total Device Dissipation 85°C (Each Side). * 250 mW G Dy o 2N3955 | 2N3955/W | 2N3955/D

o Case gemgefat:‘ée b side) (Both Sides) ) 865°?N "/;‘g 2N3955A | 2N3955A/W | 2N3955A/D
T RETENS  oth Sides) PP ‘ 2N3956 | 2N3956/W | 2N3956/D

Storage Temperature Range -65°C t0 +125°C : 2N3957 | 2N3957/W | 2N3957/D

Lead Temperature . 2N3958 | 2N3958/W 2N3958/D

(1/16" from case for 10 seconds) 300 C :

ELECTRICAL CHARACTERISTICS (25°f3 unless otherwise noted)

2N3954 2N3954A '2N3955° 2N3955A 2N3956 2N3957 2N3958

PARAMETER MIN | MAX | MIN | MAX | MIN [ MAX | MIN | MAX|MIN | MAX |MIN | MAX [MIN | Max | UN/T|  TEST CONDITIONS
| o h - - ~100 ~100 ~100 =100 7100 100 ~100 | pA [VGs= 30V.]
GSS ate Reverse Current 500 500 500 500 7500 | - |-500 500| nA |Vps=0  |Ta=125°C
Gate-Source Breakdown Vps=0
BVGss Voltage -50 -50 -50 -s0| .| -50 -50 -50 oo A
Gate-Source Cutoff ) : ) ~ ) _ - |vbs=20v,
VGS(off) Voltase 10| -45 | 10| -45 {-10|-45 |-10| «45|-10| 45 |-10| 45 |-10| -45 , lo=1a
Gate-Source Forward ‘ Vps=0
VGSi(f) Voltage 20 20 20 2.0 2.0 2.0 20 IG=1mA
Ves Gate-Source Voltage 42 a2 4.2 42 -4.2 -4.2 -4.2 Vbs-20v [DZ50kA
i -05] -4.0 | -05] -4.0 [-05| -4.0[-04] -40|-05] -4.0 [-05| -4.0 | -05] -4.0 Ip = 200 A
. Gate Operating Current -50 -50 -50 -50 -50 50 -50| pA |Vps=20V,
G perating 250 250 250 250 250 250 250 | nA |Ip=200pA [Ta-=125°C
Ipss Saturation Drain 05| 50| 05| 50| 05| 50| 05| 50| 05 50| 05| 50| 05| 50| ma |VDS=20V.
Current VGs=0
Common-Source Forward | 1000 | 3000 | 1000 | 3000 {1000 {3000 | 1000 3000 | 1000 | 3000 [1000 | 3000 | 1000 | 3000 f=1kHz
s Transconductance - 1000 1000 1000 1000 1000 1000 1000 . f = 200 MHz
y pmho
9os Comman-Sourcz Output 35 35 35 35 35 35 35 ‘ f=1kHz
Conductance . L Vps=20V,
Soure VGs =0
Ciss - CGommon-Source Input 40 40 4.0 40 4.0 4.0 40 Gs=>

Capacitance

Common Source Reverse | . .
. B B . 1. 1. . 1.2 F f=1MH
Crss Transfer Capacitance 12 12 12 12 2 2 P :

- ‘ 1
Cdgo Drain-Gate Capacitance 15 15 15 15 15 15 15 YSD=Go ov.
Vps =20V
NF ﬁ°’.“'“:"'s°“'" Spot 05 05 05 05 05 05 05| a8 |vgs=0 f=100 Hz
oise Figure Rg = 10 MQ
Differential Gate VDS=20V, | .o
lig1-lg2! Current 10 10 10 10 10 10 10| nA D= 200 4 T=125°C
Drain Saturation Current N : Vps =20V
095| 1.0]095| 10|095| 1.0|095| 10[095( 10]090| 10|08 10
1DsS1/1DSS2  Ravio ) VGs=0 .
Differential Gate-Source
R ! X 10.0 15 20 " 25
IVGs1-Vasal Voltage 5.0 5.0 50
AVeer v \G/"’:"'S"'g"f D‘“‘*_’e:“a' 038 04 20 | 12 40 6.0 80| ™ |vps=20v, |T=25Cto-55°C
- | Voltage Change witl = =
Gs1Yes2 T ; ¢ 10 05 25 15 5.0 7.5 100 ID=200UA |T=25"Ct0126°C
Ofs1/9fs2 Transconductance Ratio | 0.97| 1.0|097{ 1.0|097| 1.0|095| 10| 0.95 1.0] 0.90 1.0 085 1.0 f=1kHz
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INTERSIL 2N3970-2N3972
N-Channel
JFET

FEATURES . PIN CHIP
* rps(on) < 30 ohms (2N3970) - CONFIGURATION TOPOGRAPHY
* Ingoft) < 250 pA T0-18 50018
* Fast Switching o013 FuLt maows_ __
00175..(0RAIN) _.1 0072 [NoTe SUBSTRATE IS GATE
~T 1
o1 023
023 _mlr—l
ABSOLUTE MAXIMUM RATINGS (25°C) ' L I x ot
Reverse Gate-Drain Voltage ..............c.ccevuvunn.. ~—40V s f— o | ovmem
Gate-Source Voltage ............... e e, . —40V .
Gate Current ....... e e, 50 mA" ORDERING INFORMATION
Total Device Dissipation at 25°C Case Temperature ... 1.8 W TO-18 WAFER DICE
Storage Temperature Range ................. —65 to +200°C 2N3970 2N3970/W 2N3970/D
Lead Temperature (1/16” from case for60 seconds) . ... .. 300°C 2N3971 2N3971/W | 2N3971/D
ELECTRICAL CHARACTERISTICS 2N3972 | 2N3972/W | 2N3972/D
TEST CONDITIONS: 25°C unless otherwise noted
) . 2N3970 2N3971 2N3972
CHARACTERISTIC - [ MIN TmAX | MIN [ MAX | MIN ] MAX JuNIT TEST CONDITIONS
BVgss Gate Reverse Breakdown Voltage | —-40 -40 -40 V |lg=-1pA, Vbs =0
Ibpco Drain Reverse Current 250 250 250 | pA _ _
500 500 500 | na | /PG =20V 1s=0  Homem
Ip(offy Drain Cutoff Current 250 250 250 | pA _ —
' 500 500 500 | nA |06 =20V Ves=12Vireroe
VaGs(off) Gate-Source Cutoff Voltage -4 |-10 -2 -5 |05 | -3 V |Vbs=20V, Ip=1nA
Ipss  Saturation Drain Current 50 | 150 25 75 5 30 _ _
(Pulse width 300ps, duty cycle<3%)| | mA |Vos =20V, Vas =0
) o 2 ) Ip=5mA
Vps(on) Drain-Source ON Voltage 1.5 B V [Ves=0 Ip=10 mA
’ . 1 Ip =20 mA
rps(on) Static Drain-Source ON Resistance 30 60 100 QO |Ves=0,Ip=1mA
rds(on) Drain-Source ON Resistance 30 60 100 O |Ves=0,Ip=0 f=1kHz
Ciss Common-Source Input.Capacitance| 25 25 25 Vps = 20V, Vgs =0
Crss Common-Source Reverse Transfer 6 6 6 pF _ _ f=1MHz
Capacitance , : Vos =0, Vgs =12V
. ) Voo =10V, VGS(on) =0
td Turn-On Delay Time 10 15 40 ID(on) VGs(off)
tr . .Rise Time 10 15 40 ns |2N3970 20 mA -10V
toff Turn-Off Time - : 30 60 100 2N3971 10 mA -5V
2N3972 5 mA - 3V.
Vpbp . .
Rp%@ﬂl "INPUT PULSE SAMPLING SCOPE
Vout RISE TIME 0.25 ns . RISE TIME 0.4 ns
FALL TIME 0.75 ns INPUT RESISTANCE 10 M
PULSE WIDTH 200 ns INPUT CAPACITANCE 1.5 pF

PULSE RATE 550 pps
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INTERSIL

2N3993, 2N3994
P-Channel JFET

FEATURES
PIN CHIP -
® low 'DS(on) ~ 15082 Max (2N3993) CONFIGURATION TOPOGRAPHY
o High st /Ciss Ratio (High-Frequency Figure-of-Merit)
' TO-72 5508B
APPLICATIONS SR
Used in high-speed commutator and chopper applications. I . . s 0035 0037
Also ideal for “Virtual Gnd"” switching; needs no ext. o140 oo
translator circuit to switch £10 VAC. Can be driven direct w037 0038 0180 | |
from T2L or CMOS logic. w27 * 0025 Ol |
MAX' MUM RATI NGS NOTE: SUBSTRATEAS GATE
D ¢ '
@25°C free-air temperature {unless otherwise noted) ¢
Drain-Gate Voltage -25V
Drain-Source Voltage -25V )
Reverse Gate-Source Voltage . 425V ORDERING INFORMATION
Continuous Forward Gate Current -10 mA .
Continuous Device Dissipation at (or below) -TO-72 WAFER DICE
25°C Free-Air Temperature (See Note 1) 300 mw . 2N3993 | 2N3993/W | 2N3993/D
Storage Temperature Range ' -65°C to 200°C 2N3994 | 2N3994/W | 2N3994/D
Lead Temperature 1/16 Inch from Case ’ '
. for 10 Seconds 300°C
ELECTRICAL CHARACTERISTICS @ 25°C free-air temperature (unless otherwise noted)
2N3993 2N3994
1- A 3
PARAMETER TEST CONDITIONS N MAX TN MAX UNIT
BVgss Gate-Source Breakdown Voltage | |G =1 uA, Vps =0 25 25 Y
e , VDG=-15V, I5=0 ’ -1.2 1.2 nA
IDGO Drain Reverse Current’ VpGg=-15V, Is=0, ’
‘ Ta = 150°C 1.2 1.2 nA
. : R . Vps=-10V, V@Ggs=0, _ ~
IDSS Zero-Gate-Voltage Drain Current e See Note 2 10 2 mA
Vps=-10V, Vgs=6V -1.2 nA
‘ Vps=-10V, VGs=6\!, 4 LA
ID(of Drain Cutoff Current - Ta=150C ' ,
Dloff) Vps = -10V, VGs =10V 12 1T [ nA
Vpg=-10V, Vgg=10V," B o
TA = 150°C ! : KA
VGsioff) . Gate-Source Voltage Vps=-10V, Ip=-1uA 4 95 | . 1 "55 Y
. Small-Signal Drain-Source Vgs=0, Ip=0, y
fds(on) On-State Resistance f=1kHz ) 150 e
Small-Signal Common-Source Vps=-10V, Vgs=0, .
. h
Ivfs! Forward Transfer Admittance f=1kHz, See Note 2 6 1? 4 . 10 mmno
C Common-Source Short-Circuit Vps=-10V, VGs=0, 16 16- pt;'
18 Input Capacitance f=1MHz, See Note 3 ’
Vps =0, VGgs=6V, 5 oF
C Common-Source Short-Circuit f=1MHz
rss Reverse Transfer Capacitance Vps =0, VGgs =10V, ] ’
. 45 | . 45 pF
~ f=1MHz )

NOTES: 2. These parameters must be measured using pulse techniques. tp = 100 ms, duty cycle < 10%.
3. This parameter must be measured with bias voltages applied for less than 5 seconds to avoid overheating.
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INTERSIL 2N4044, 2N4045, 2N4100,
2N4878, 2N4879, 2N4880

Dual Monollthlc ‘Matched

| NPN Silicon Planar

- FEATURES ' Transistors

® High Gain At Low Current hpp >200@ 10 uA

® Low Output Capacitance C, < 0.8 pF : PIN

® hpp Match hFE1 /hFE2 <10% CONFIGURATION

® Tight VBE Tracking TO-71
A(Vgg, - Vgg,) S31V/C-55°C o +125°C : 1078

o Dlelectrlcally isolated matched pairs for differential amplifiers.

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

Maximum Temperatures o ) E Bﬁe C; . c
Storage Temperature -65°C to +200°C T
Operating Junction Temperature " +200°C
Maximum Power Dissipation : !
TO71 - T0-78 ‘ . CHIP
ONE SIDE | BOTH SIDES | ONE SIDE | BOTH SIDES T,OPOGRAPHY
Total Dissipation at 26°C | o 4 oo | o5 wart |04 Wate | 0.75 Watt \ 4000
Case Temperature
Derating Factor 1.7mW/° 2.9mW/°C_ [ 2.3mW/°C | 4.3mW/°C . .o
N .025
2N4044 2N4100 2N4045 ¥ | COLLECTOR =1
2N4878 2N4879 2N4880 o -gey;ggggssz o, 9030
Vego  Collector to Base Voltage 60 V 55V 45V | n \;’5352 2 ces 09 5
VCEO Collector to Emitter Voltade 60,V 55 V 45V EMITTER =2
VEBO Emitter to Base Voltage (Note 2) 7V 7V A2 BASE ~1 TYP.2PLACES 0030 1\
VCCO Collector to Collector Voltage 100 vV 100 V 100 V EMITTER =1 0040 )
IC Collector Current 10iA 10mA 10mA
ORDERING INFORMATION
TO-78 TO-71 WAFER . DICE
2N4044 2N4044/W 2N4044/D
2N4045 | . 2N4045/W | 2N4045/D
2N4100 2N4100/W 2N4100/D
: 2N4878 )
2N4879 )
2N4880

ELECTF\;ICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4044 2N4100 2N4045
PARAMETER . 2N4878 2N4879 2N4880 UNIT TEST CONDITIONS
. MIN | MAX | MIN | MAX | MIN | MAX

hFg DC Current Gain ‘| 200 600 [ 150 | 600 80 800 lc=10uA, Vg =5V
hrg " DC Current Gain 225 175 -100 ) Ic=10mA,Vcg=5V
hpg(-55°C) DC Current Gain 75 ‘50 30 lc=10uA, VCE=5V
VBE(on) Emitter-Base On Voltage - 0.7 0.7 0.7 \ Ic=10uA,Vee=5V
VCE(sat) Collector Saturation Voltage 0.35 0.35 0.35 \ Ic=1.0mA, Ig=0.1mA
IcBO Collector Cutoff Current . 0.1 0.1 0.1 nA ‘|lIg=0,Vgg=45V,30V*
IcBO(+150°C)  Collector Cutoff Current . 0.1 0.1 0.1 A |1g=0, Veg=45V,30V*
lEBO Emitter Cutoff Current 0.1 0.1 - 0.1 nA |[Ic=0,VEB=5V
Cobo Output Capacitance 0.8 ' 0.8 ‘08 pF [Ig=0,Vcg=5V
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2N4044, 2N4045, 2N4100, 2N4878, 2N4879, 2N4880
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

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

MIN | MAX | MIN | MAX | MIN | MAX

Emitter Transition

Cre Capacitance 1 1 1 pF |Ig = 0, Vgg = 0.5V
Collector to Collector
[ Ccy, Co Capacitance 0.8 0.8 0.8 pF | Vec = 0
Collector to Collector .
Icq, Gy Leakage Current 5 5 5 pA | Vog = =100V
Collector to Emitter
VCEO(sust) Sustaining Voltage 60 55 45 : V |lc=1mAlg =0
Current Gain Bandwidth
fr Product 200 150 150 MHz | I = 1mA, Vgg = 10V
Current Gain Bandwidth :
fr Product - 20 15 15 MHz | Ic = 10pA, Vcg = 10V )
_ . 2 3 3 dB | lc = 10uA, Vg = 5V|f=1kHz
NF Narrow Band Noise Figur
vise Figure Rg = 10kohms  |BW=200 Hz
Collector Base Breakdown
BVcao Voltage 60 55 45 V |lg =10sAIg = 0
Emitter Base Breakdown .
BVEgo Voltage 7 7 7| V |Ig =10uA,Ic = 0

MATCHING CHARACTERISTICS (25°C unless otherwise noted)

DC Current Gain Ratio . Ic = 10pA to 1TmA,
h]:E1Ih|:E2 (Note 3) 0.9 1 0.85 08 4 1 Vog = 5V
Base Emitter Voltage
[VBE;-VBE, | Differential 3 5 5 | mv | Ic=10sA Vcg = 5V
|1g,-lg, ] Base Current _ _
17'B2 Differential 5 10 25 jA Ic = 10pA, Vcg = 5V
Base Current i Ic = 10pA,
|A(VBEy-VBEp)I/°C  Differential Vce = 5V
Voltage Differential 3 5 10 | pVi°C
Change with o Ta= —-55°C
Temperature to +125°C
I = 104A,
Allg,-lgy)|/°C Base Current . h
|Allpyle)! Differential . 05 1 | narc Vee = 8V .
Change with . ’ Ta= -55°C
Temperature. . to +125°C
SMALL SIGNAL CHARACTERISTICS
PARAMETER TYPICAL UNIT TEST CONDITIONS
VALUE
hip Input Resistance 28 ohms Ic = 1mA, Vgg = 5V
hrp Voltage Feedback Ratio 4.3 x 10-4 Ilc = 1mA, Vgg = 5V
hte Small Signal Current Gain 250 . Ilc = 1mA, Vgg = 5V
hob. Output Conductance 0.6 x 10=7mhos Ic = 1mA, Vgg = 5V
hie Input Resistance 9.6 k ohms Ic = TmA, Vgg = 5V
hre ) Voltage Feedback Ratio . 4.2 x 10-4 : Ic = 1mA, Vgg = 5V
hoe Output Conductance 12 pmhos Ic = 1mA, Vgg = 5V

\
NOTES: '
1. These ratings are limiting values above which the serviceablity of any semiconductor device may be impaired.
2. The reverse base-to-enter voltage must never 'exceed 7.0 volts and the reverse base-to-emitter current must never exceed 10 pamps.
3. The lowest of two hgg readings is taken as hFE1 for purposes of this ratio.
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INTERSIL  ITE4091-ITE4093
.~ 2N4091-2N4093, JANTX*
-Channel JFET

FEATURES ,
® rps(ON) < 30 ohms (2N4091) ‘
< 10 : o PIN CHIP
* Ip (oFF) < 100 pA (JAN TX Types) CONFIGURATIONS TOPOGRAPHY
TO-18 T0-92 50018

* Fast Switching » 00135 FULL RADIUS

» ~ A S oonzs, ‘0"‘“"' _-I % Fc;re SUBSTRATE IS GATE
1 ABSOLUTE MAXIMUM RATINGS - __'_
@ 25°C (unless otherwise noted) - . m -
Maximum Temperatures’ . , m 0127
Storage Temperatures -55°Cto +200°C __L ,
" Operating Junction Temperature —-55t0 + 175°C i oot o3
Lead Temperature (Soldering, 10 sec) - +300°C ' (SOURCE!

H:e——l

Maximum Power Dlsslpatlon

Device Dlsslpatlon @ Free Air Témperature 360 mW .
Linear DeratingTO 18 10mW/°C ORDERING INFORMATION
. TO92 16 mW/°C e :
_ Maximum Voltages & Current 7092 _ T0-18* WAFER | DICE
Vee Gate to Sgurce Voltage _doV ITE 4091 2N4091 2N4091/W | 2N4091/D
VGS Drain to Drain Voltagge 40V ITE 4092 2N4092 2N4092/W | 2N4092/D
GD . - : s
' .o o : ) 4 2N4093/W | 2N4093/D|-
Vpg Drain to Gate Voltage " . 40V ITE 4093 ZN4098 N4093 il .
lg Gate Current o 10 mA

*add .IANTX to these pan numbers if JANTX processing is deslred

ELECTRICAL CHARACTERISTJCS (@ 25°C unless otherwise noted)

. 4091 4092 4093 . .
Characteristic " " = — Unit Test Conditions
- . Min.| Max.| Min.| Max. | Min.| Max.
BVGss Gate-Source Breakdown Voltage -40 -40 -40 V | Ig=-1uA,Vps=0
| Drain Reverse Current : 200 200 200 | pA v - 20V, 1o =0 . 25 C
DGO (Not JANTX-Specified) : 400 400 200 | nA | ' GD S 150 C
. Gate Reverse Current -100 -100 -100 | pA v i 20V Vic=0 - 25°C )
GSS [(JANTX, TTE devices only) 200 | _ [-200 [ _ |-200 | nA | GS - VDS 150 C
- . : 100 | pA v o 6V 25 C
- ' . ' 200 | nA ' Gs~, 150 C
JANTX 100 - | pA 25C
. Vgs=- 8V -
Only 200 nA 150 C |
100 pA 25°C
. K A Vgs=-12V —
| . . 200 nA B : 150°C
'DloFF) Drain Cutoff Current 200 | oA Vpg=20V g BC
i . Vgs=- 6V
- 400 | nA ; 150 C
200 | - pA ] 25 C.
Vgg=- 8V "
400 ] nA 150°C
200 , ) pA Vgs = 12V 25‘ c
400 nA 150°C
Vp GateSource P»inch-OH Voltage -5 1 -10 -2 -7 -1 -5 \" Vpg =20V, Ig=1nA
Vpg=20V,V =0,
Ipss Drain Current at Zero Gate Voltage | 30 15 8 mA | DS GS
: . . Pulse-Test Duration = 2 ms
. . 0.2 Ip=25mA
VDS(ON) ) Drain-Source ON Voltage 1 0.2 \Y VGS =0 ip=4 mA
. 0.2 RN : Ip=66mA "
'DS(ON) . Static Drain-Source ON Resistance , 30 50 80 Q | Vgg=0.1p=1mA :
Small-Signal Drain-Source : 10 50 80 alv 01 0.f=1KH
r = = =
ds(on) ON Resistance GS™ D" z.
Ciss - Common-Source Input Capacitance 16 16 16 | pF VDS =20V, VGS =0,f=1MHz
[ -JANTX Only 5 5 § | pF | Vpg=20V,V5g=0,f= 1 MHz
Cres Common-Source !
5 5 5 F | Vps=0.Vgg=-20V,f=1MH
Reverse Transfer Capacitance P 0s GS z
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INTERSIL - 2N4117-19, 2N4117A-19A
N-Channel
JFET

FEATURES . PIN
® Low Leakage — Iggg <1 pA CONFIGURATION
® | ow Capacitance — C_. < 1.5 pF
pacrtance = Lrss P TO-72
ABSOLUTE MAXIMUM RATINGS
@ 25°C (unless otherwise noted) '
Maximum Temperatures
Storage Temperature -65°C to +200°C
Operating Junction Temperature +200°C
Lead Temperature (Soldering, ' A c 5 '
10 sec time limit) 300°C ‘ °
. Lo CHIP
Maximum Power Dissipation
Device Dissipation @ Free Air Temperature 300 mW TOPQGRAPHY
Linear Derating 1.7 mW/°C 5007 - L—g%—
Viaxi oo .
Maximum Voltages & Current S
\% Gate to Source Voltage -40V
GS
\'gp Gate to Drain Voltage ) -40 V —EL,— 'n [ ] at
lg - Gate Current 50 mA Tve) " vore
/. . , SUBSTRATE
SOURCE TAN IS GATE
r—‘lﬁll’“/
0025 ,, .0025 0013
70035 X 10035 DRAIN ‘0077 FULLR

ORDERING INFORMATION

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4117 2N4118 2N4119
PARAMETER 2N4117A 2N4118A 2N4119A UNIT TEST CONDITIONS
MIN MAX | MIN MAX | MIN MAX :
BVGss Gate-Source Breakdown Voltage | -40 ° -40 -40 \ Ig=-1uA,Vps=0
1GSS Gate Reverse Current . -10 -10 -10 pA VGs=-20V,Vps=0
1GSs (+100°C)  Gate Reverse Current 25 -25 25 nA VGs=-20V, Vps =0
VGs (off) Gate-Source Pinch-Off Voltage -0.6 -1.8 -1 -3 -2 -6 \ Vps=10V,Ip=1nA
Drain Current at Zero Gate ) Vps=10V
IDSs Voltage (Note 1) 0.02 0.09 0.08 0.24 0.20 0.60 mA VGs =0
Common-Source Forward . Vps=10V
9
fs Transconductance (Note 1) 70 210 80 250 100 330 pmho f=1kHz
. Common-Source Forward
g N = =
fs Transconductance 60 70 90 umho VGs =0, f =30 MHz
: Common-Source Output Vps=10V,VGgs=0,
dos Conductance 3 5 10 umho f=1kHz
. Common-Source Input . Vps=10V,VGgs =0,
Ciss Capacitance 3 3 3 PF f=1kHz
Common-Source Reverse Vps=10V,VGs =0,
Crss Transfer Capacitance 15 1.5 1.5 pF f=1kHz

NOTE: 1. Pulse test: Pulse duration of 2 ms used during test.
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1

INTERSIL

FEATURES
® C. <2pF

® Moderately High Forward Transconductance

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

Maximum Temperatures

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

Operating Junction Temperature
Lead Temperature (Soldering,
10 sec time limit)

Maximum Power Dissipation
Device Dissipation @ Free Air Temperature
Linear Derating

Maximum Voltages & Current
VGS Gate to Source Voltage
VGD Gate to Drain Voltage
IG Gate Current

+260°C

300 mW
1.7 mW/°C ¢

-30Vv
-30V
10 mA

‘-ELECTFNCAL CHARACTERISTICS (25°C unless otherwise noted) '

2N4220 -2N4222
N-Channel JFET

PIN
CONFIGURATION

TO-72

CHIP
TOPOGRAPHY

5010
oi2)

2 FuLLR

L/—%
4
L
015
4

I

0025, .0025
025, 0025 __j= | |
0035 ™ 0035
=
0046
.0050 NOTE: SUBSTRATE
1S GATE.
011
o

ORDERING INFORMATION

TO-72 WAFER DICE
2N4220 2N4220/W | 2N4220/D
2N4221 2N4221/W_| 2N4221/D
2N4222 2N4222/W | 2N4222/D

2N4220 2N4221 2N4222 . . -
] PARAMETER MIN MAX | MIN MAX | MIN MAX UNIT TEST CONDITIONS
1Gss Gate Reverse Current :g: :g: :g?l ;2 VGs=-15V,Vps=0 150°C
BVGss Gate-Source Breakdown Voltage | -30 -30 -30 v IG=-10uA,Vps=0
. VGS(off) Gate-Source Cutoff Voltage -4 -6 -8 Vps=15V,Ip=0.1nA
-0.5 -2.5 -1 -5 -2 -6 Vv _ _
VGs Gate-Source Voltage 150 (50) | (200 (200) | (500)  (500) | WAl Vps=15V, ‘ID ( )
Saturation Drain Current : _
IDSS (Note 3) 0.5 3 2 6 5 15 mA Vps=15V,Vgs=0
Common-Source Forward
4 f=1kH
dfs Transconductance (Note 3) 1000 000 | 2000 5000 | 2500 6000 z
Common-Source Forward 1
h f= M
Ivis| Transadmittance 750 750 750 umho 100 MHz
Common-Source Output N ’
. P a =15V, Vgs = f=1kH
gos Conductance (Note 3) i0 20 0 Vps=15V,VGs=0 z
Ciss gomn:)n-Source Input 6 6 6
apacitance pF f=1MHz
c Common-Source Reverse 2 9 2 .
rss Transfer Capacitance
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INTERSIL - 2N4223, 2N4224
N-Channel JFET

FEATURES
® NF =3 dB Typical at 200 MHz
) PIN CHIP
® Crss<2pF CONFIGURATION TOPOGRAPHY
TO-72 s 5000
0025 FULL R.\
‘ ) e 0035, 0035
- . \ _‘_L_,oozs 0025
ABSOLUTE MAXIMUM RATINGS o T
@ 25°C (unless otherwise noted) o sl
Gate-Drain or Gate-Source Voltage -30V -.‘ £ I__ NOTE: SUBSTRATE
Gate Current 10 mA SR
Drain Current 20 mA .
Total Device Dissipation at (or below) 256°C . A c %
Free-Air Temperature 300 mW °
Storage Temperature Range -65°C to +200°C .
Lead Temperature MATION
(1/16"" from case for 10 seconds) 300°C ORDERING INFOR
TO-72 WAFER DICE
“2N4223 | 2N4223/W | 2N4223/D
2N4224 | 2N4224/W | 2N4224/D

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N4223 2N4224
P TEST CONDITIO
ARAMETER MIN MAX MiN MAX UNIT . NS
- | -0. A
IGss - Gate Reverse Current _gz: _g : ;A VGgs=-20V,Vps=0 150°C
BVGss Gate-Source Breakdown Voltage -30 » -30 \ Ig=-10uA,Vps=0
- -0.1 -8 -0.1 -8 \
VGS(off) Gate-Source Cutoff Voltage 025 | 025 05 05 Al
- - - - Vps=15V,Ip={()
-1.0 -70 | -1.0 -75 \
VGs  Gate-Source Voltage 03 | ©3 | 02 [ 02 | (mAl
IDsSs Saturation Drain Current’ 3 .18 - 2 20 mA Vps=15V,VGgs=0
ofs $°'""‘°“'S°“'°e Forward 3000 | 7000 | 2000 | 7500 | pmho f=1KkHz
ransconductance
! Common-Source Input _ .
| Ciss Capacitance (Output Shorted) 6 . 8 E VDs=15V.VGs=0 =1 MH
c Common-Source Reverse ’ 2 2 P \ z
rss Transfer Capacitance ) : .
Common-Source Forward
Ivfs! Transadmittance . 1700
Common-Source Input
Giss Conductance (Output Shorted) 600 8500 , pmho Vi = 15V Ve =0
, Common-Source Output 200 200 Ds= VGS = £ = 200 MHz
Yoss Conductance (Input Shorted) . :
Gps Small Signal Power Gain 10 dB
NF Noise Figure -5 \éDS =-115KV, Vas=0.
: gen =
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INTERSIL

FEATURES
® Exceptionally high figure of merit
® Radiation Immunity

® Symmetrical devices for low-level choppers, data

switches, multiplexers and low noise amplifiers
® Extremely low noise and capacitance
® High input impedance
® Zero offset )
® High reliability silicon epitaxial planar construction

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

Maximum Temperatures

Storage Temperature —65°C to +200°C

Operating Junction Temperature ' +200°C

Lead Temperature (Soldering, )
10 sec time limit) +260°C

Maximum Power Dissipation

Device Dissipation @ Free Air Temperature 300 mW
Linear Derating 1.7 mW_/°C

. Maximum Voltages & Current
Gate to Source Voltage -50 V
VGD Gate to Drain Voltage -50 vV
'G‘ Gate Current 50 mA

2N4338-2N4341
N-Channel JFET

-PIN
CONFIGURATION |

TO-18

GC

CHIP
TOPOGRAPHY

5010

o2

v 7 '
su)\ ah
q o015
0025, 0025 __{ o
0035 X 0035~ =t

0046
0050 NOTE: SUBSTRATE
1S GATE.

o
o5

ORDERING INFORMATION

TO-18 WAFER DICE

2N4338 2N4338/W | 2N4338/D

2N4339 | 2N4339/W | 2N4339/D

2N4340 | 2N4340/W | 2N4340/D

2N4341 2N4341/W | 2N4341/D

ELECTRICAL CHARACTERISTICS (25°C unless otherwise specified)
2N4338 2N4339 2N4340 2N4341
PARAMETER WiN T MAX TN T WAX TWiN T WAX |WiN | MAX UNITS TEST CONDITIONS
0.1 0.1 0.1 0.1 nA ~ - ‘
Igss Gate Reverse Current 04 o1 o o A Vgs=-30V,Vps=0 T50°C
BVGss Gate-Source Breakdown Voltage | -50 -50 -50 -50 v Ig=-1uA,Vps=0
VGS(off) Gate-Source Cutoff Voltage -0.3 -1 -0.6 -1.8 -1 -3 -2 -6 Vps=15V,Ip=0.1 uA
. 0.05 0.05 0.05 0.07 nA Vps=15V
1D(off) Drain Cutoff Current (=5) (-5) (=5) (=10) W) vas=1( )
Ipss Saturation Drain Current 0.2 0.6 0.5 15 1.2 36 3 9 mA Vps=15V,Vgs=0
afs g’r’::s"c‘;:dsu"c‘::i:°'wa rd 600 | 1800 | 800 | 2400 | 1300 | 3000 | 2000 | 4000 .
umho” Vps=15V,Vgs=0 -
Common-Source Output -
%os Conductance 5 15 30 60 f=1kKHz
rds Drain-Source ON Resistance 2500 1700 1500 800 ohm Vps=0,Vgs=0
Ciss g:;';f;:um fnput 7 7 7 7 ‘
c Common-Source Reverse 3 3 3 3 PF Vps=15V,Ves =0 f=1MH2
rss Transfer Capacitance i
I Vps=15V,VGgs=0 -

NF Noise Figure 1 1 1 1 dB Rgen = 1 meg, BW = 200 Hz f=1kHz
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INTEIRS L

2N4351

N-Channel Enhancement

FEATURES

® L ow ON-Resistance — 5082

Low Capacitance — 1.7>pF

High Gain — 3,000 umhos

High Gate Breakdown Voltage — £125 V
Low Threshold Voltage — 3V

ABSOLUTE MAXIMUM RATINGS (Note 1)
® 25°C (unless otherwise noted) \
Maximum Temperatures

Operating Junction Temperature -55°C to +150°C
Maximum Power Dissipation

Total Dissipation at 25°C Ambient Temp 375 mW

Linear Derating Factor at 25°C Ambient Temp.3 mW/°C

Maximum Voltages and Current

VDSS Drain to Source and Body Voltage . 25V
VGSS Transient Gate to Source Voltage +125V
'D(on) Drajn Current 100 mA

Mode MOS FET

PIN
CONFIGURATION

TO-72

DGCS

CHIP
TOPOGRAPHY
1003

x " 0220
0035 ™ .0039 0260

| o 0025, 0029
110 10035 X 0033
0180
0030, 0029 g

10040 * ‘0039

p 0030 . 0028
0040 X ‘0038
NOTE: SUBSTRATE
1S BODY

ORDERING INFORMATION

TO-72 WAFER DICE
2N4351 | 2N4351/W | 2N4351/D
ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted)
Substrate connected to source. )
PARAMETER. | MIN I MAX , UNITS | TEST CONDITIONS
OFF CHARACTERISTICS
V(BR)DSS Drain-Source Breakdown Voltage 25 \Y Ip=10uA, Vgs=0
1GSS Gate Leakage Current 10 pA VGs=%30V,Vps=0
IDSS Zero-Gate-Voltage Drain Current 10 nA Vps=10V,VGgs=0
ON CHARACTERISTICS
VGS(TH) Gate-Source Threshold Voltage 1.0 5 \% Vps=10V,Iip=10puA
ID(on) “ON” Drain Current’ - 3 ) mA Vgs =10 V,'VDS =10V
VDS(on) - Drain-Source “ON" Voltage 1.0 2 Ip=2mA,Vgs=10V
SMALL SIGNAL CHARACTERISTICS )
Ards(on) Drain-Source Resistance 300 ohms Vgs=10V,Ip=0,f=1kHz
lyfs! Forward Transfer Admittance 1000 umho Vps=10V,Ip=2mA,f=1kHz
Crss Reverse Transfer Capacitance 1.3 pF Vps=0,Vgs=0,f=140 kHz
Ciss Input Capacitance 5.0 pF Vps=10V,VGs =0, f=140 kHz
Cd(sub) Drain-Substrate Capacitance 5.0 pF Vp(sug) =10 V, f= 140 kHz
SWITCHING CHARACTERISTICS :
td(on) Turn-On Delay 45 ns - e e eReuT maverons
ty Rise Time 65 ns o s‘:m " I_;» -
td(off) Turn-Off Delay 60 ns Tov ) °:.::t.':°
tf _ Fall Time 100 ns : s
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INTERSIL " ITE4391-ITE4393
| 2N4391-2N4393
N-Channel JFET

FEATURES ) PIN ' CHIP
® Tfds(on) < 30 ohms (2N4391) : : CONFIGURATIONS TOPOGRAPHY
* Ip(off) < 100 pA _ ‘
¢ ‘Switches +10 VAC with +15V Supplies TO-18 TO-92 50018
(2N4392, 2N4393) ’ % ‘F:RL:':;‘DIUS —.I g‘%}f m;e- SUBSTRATE IS GATE
. U
ABSOLUTE MAXIMUM RATINGS T T
(25°C unless otherwise noted) o o
@ 25°C (unless otherwise noted) ot
Maximum Temperatures - . ol ‘.\ o X o
Storage Temperatures —-65°Cto +200°C ac -
Operating Junction Temperature TO 18 +200°C p S$ s oG
TO92 +125°
Lead Temperature (Soldering, 10 sec) +300°C
Maximum Power Dissipation ‘
Device Dissipation @ Free Air Temperature 300mMW . " ORDERING INFORMATION
Linear Derating TO 18 1.7mW/°C i
TO92 3.0mwW/°C T0-92 | TO-18 | WAFER | DICE
Maximum Voltages & Current o ITE 4391 | 2N4391 | 2N4391/W|2N4391/D
Vs Gate to Source Voltage - Co_a0v ITE 4392 2N4392 | 2N4392/W|2N4392/D
VgpGate to Drain Vol'tage . ) _40\} ITE 4393 | 2N4393 | 2N4393/W|2N4393/D
lg Gate Current 50 mA ’

. ELECTRICAL CHARACTERISTICS (25°C unless otherwise nofed)

4391 4392 4393 . i
CHARACTERISTIC MIN | MAX | MIN MAX | MIN MAX UNIT TEST CONDITIONS
| -100 -100 ~100 | pA _ ~ l ‘
1GSss Gate Reverse Current 200 300 =200 YN VGs = -?0 V,Vps=0 750°C
BVGss Gate-Source Breakdown Voltage -40 -40 -40 \ Ig=1uA,Vps=0
; T 100 | pA ~
200 | _nA Ves=-5V 55c
. 100 pA _ o
ID(off) Drain Cutoff Current 200 oA ] VDS=20V |VGs=-7V e
100 N ‘PA _
. 200 ‘ nA | Ves=-12V Hage
VGSs(f) Gate-Source Forward Voltage 1 1 1 v Ig=1mA,Vps=0
VGS(off)  Gate-Source Cutoff Voltage -4 -10 -2 "5 | -05 -3 Vps=20V,Ip=1nA
1DSS Saturation Drain Current 50 150 25 75 5 20 mA | Vps=20V,Vgs=0
(Note 1) . - :
0.4 ) Ip=3mA
‘VDS(on) Drain Source ON Voltage 1- ) 0.4 \ Vgs=0 Ip=6mA
04 . Ip=12mA
'DS(on) Static Drain-Source ON Resistance 30 60 100 Q VGs=0, Ip=1mA
fds(on) Drain-Source ON Resistance 30 60 100 Q Vgs=0.1p=0 f=1kHz
Ciss Common-Source Input Capacitance 14 14 14 Vps=20V,Vgs=0 -
3.5 Vgs=-5V :
Crss g:mrriut)nr:ource Reverse Transfer 35 oF Vps =0 VGS= 7V | f=1MHz .
pacitance 35 ) Vgs=-12V
14 Turn-ON Delay Time C 15 15" 15 | Vpp =10V, VGSs(on) =0
1 Rise Time 5 5 51 ID(on) VGS(off)
toff Turn-OFF Delay Time .20 35 50 4391 12 mA © =12V
tf Fall Time 15 20 30 4392 6 -7
- - 4393 3 -5
NOTE: INPUT PULSE SAMPLING SCOPE
1. Pulse test required, ME < 0. RISE TIME 0.4
pulse width = 300 us, duty cycle < 3% RISE TIME < 0.5 ns S E0.4ns

FALL TIME <0.5ns INPUT RESISTANCE 50 2
PULSE DUTY CYCLE 1% .




INTERSIL ITE4416, 2N4416/A
| | ‘N-Channel JFET

FEATURES

¢ Silicon Planar Epitaxial Construction

PIN
¢ Low Noise - NF = 2.0 dB max. @ 100 MHz
NF = 4.0 dB max. @ 400 MHz CONFIGURATIONS

T0-72 . TO-92

¢ Low Feedback Capacitancef- C;gs = 0.8 pF max.
¢ Low Output Capacitance - Cggg = 2.0 pF max.
¢ High Transconductance - g¢g = 4000 smho min.
¢ High Power Gain - Gps = 18 dB min. @ 100 MHz
Gps = 10 dB min. @ 400 MHz

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

G [+

Maximum Temperatures ) o s
Storage Temperature TO72 —65°Cto +200°C
TO92 ~55°C10125°C CHIP
Operating Junction Temperature TO72 +200°C ) TOPOGRAPHY
T092 +125°C 0% pin, 2000
0025
Lead Temperature (Soldering, 10 sec
time limit) "+300°C I%%x%%%
Maximum Power Dissipation o o
Device Dissipation @ Free Air Temperature. 300 mw ""’ s T
Linear Derating TO 72 1.7mW/°C ) ..{
TO92 3.0mW/°C o MO e
Maximum Voltages & Current ‘ e
2N4416
(ITE 4116) 2N4416A ORDERING INFORMATION
Vas Gatf: to Sour.ce Voltage -30V -35V TO-92 TO-72 WAFER DICE
Vgp Drain to Drain Voltage -30V - 35V \TE 4416 2N4416 IN4416/W 2N4416/D
-l Gate Current 0V 10mA » 2N4416A | 2N4416A/W | 2N4416A/D
ELECTRICAL CHARACTERlSTICS (25°C unless otherwise noted)
PARAMETER MIN MAX UNIT TEST CONDITIONS
: -0.1 nA _ _ -
IGSs Gate Reverse Current - 01 A Vgs=-20V,Vps=0 150°C
, -30 _ _ 2N4416,ITE
BVGSss Gate-Source Breakdown Voltage 35 - \ Ig=-1uA,Vps=0 >N4416A
) -6 B _ 2N4416,ITE
VGs(off) Gate-Source Cutoff Voltage 55 3 \% Vps=15V,Ip=1nA 2NA416A
IDss Drain Current at Zero-Gate Voltage 5 15 mA
9. Common-Source Forward Transconductance 4500 7500 umho _
s =1kHz
dos Common-Source Output Conductance 50 umho Vhe = 15 V. Vas = 0
Crss Common-Source Reverse Transfer Capacitance 0.8 pF Ds - VGS
Ciss Common-Source Input Capacnt.?nce 4 oF £=1MHz
Coss Common-Source Output Capacitance 2
- 100 MHz 400 MHz
PARAMETER MIN MAX MIN MAX UNIT ) TEST CONDITIONS
Jiss Common-Source Input Conductance 100 1000 umho
biss Common-Source Input Susceptance 2500 10,000 umho
Common-Source Output
Joss Conductance s 100 Hmho Vps=15V,Vgs=0
Common-Source Output ) :
boss Susceptance 1000 4000 umho
Common-Source Forward
9fs Transconductance 4000 umho
Gps Common-Source Power Gain 18 10 dB "Vps=15V,Ip=5mA
NF Noise Figure 2 4 dB Vps=15V,Ip=5mA, Rg=1KQ
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INTERSIL " 2N4856-2N4861
2N4856 2N4858 JAN,
JTX JTXV*

N-Channel JFET

FEATURES

* rps(oN) < 255 (2N4B56, 2N4859) PIN ~_CHIP .
.l <00 \ CONFIGURATION .~ TOPOGRAPHY
: Dioff) S <3V P ' ‘
® Switches £10 V Signals with £15 V Supplies (2N4858, To-18 ' 5001B
2N4861) ' ) 5001
ABSOLUTE MAXIMUM RATINGS ‘ s w7 9 [Rote supsraare saare
@25°C (unless otherwise noted) . f N
. ) ) : an
Maximum Temperatures :
Storage Temperature TO18 ~ -65°C to +200°C b oy
. Operating Junction Temperature TO18 +200°C o N
Lead Temperature (Soldering, 10 sec time limit) +300°C J N 0036,
o N 0035 0026
Maximum Power Dissipation e o S ) i< ey fsouRes
Device Dissipation @ Free Air Temperature © 1.8w ) ’
Linear Derating TO18 . 10mwW/°C
Maximum Voltages & Current ) ORDERING INFORMATION
) 2N4856-58  2N4859-61 TO-18 WAFER DICE
VGS Gate to Source . =40V -30V . 2B4856 * 2N4856/W 2N4856/D
Voltage ‘ . __2N4857 * 2N4857/W 2N4857/D
VGD Gate to Drain ~40 V -30V 2N4858 * 2N4858/W 2N4858/D
Voltage : 2N4859 - 2N4859/W 2N4859/D
. 2N4860 2N4860/W 2N4860/D
1 Gate C t 0 .
G ateturent S0mA S0 mA 2N4861 2N486T/W | 2N4861/D
. . . dd JAN, JTX, JTXV, to basic part number to specify these devices.
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) z -
CHARACTERISTIC 2N4856,59 2N4857.60 2N4858.61 | UNIT ' TEST>CONDITIONS
MIN MAX | MIN MAX | MIN MAX
Gate-Source 2N4856-58 -40 -40 N -40 _ _
BVGSS - Breakdown Voltage [ 2Nasse61 | -30 30 1 =30 V |'e=TuAVDs=0
2N4856.58 250 | ~250 —250 | pA | VGs=-20V,Vpg=0
less Gate Reverse Current |5 arco 61 500 500 " 500 | nA | Vgs=-15V,Vpg=0 750°C
T o ' 250 250 | . 250 | pA _ Y
ID(off) . Drain Cutoff Current 500 500 500 A Vps=15V,Vgs=-10V 150°C
VGS(off) Gate-Source Cutoff Volitage -4 -10 -2 -6 | -08 - -4 \% Vps=15V,Ip=0.5nA
Saturation Drain Current N _ o
Ipss (Note 1) 50 20 100 8 80 | mA | Vps=15V,Vgs=0
) 0.75 - 050 - 080 [ Vv _ .
VDS(on) Drain-Source ON Voltage (20) (10) ) (8 (mA) VGgs=0,Ip=1( ")
rds{on) Drain-Source ON Resistance - 25 40 60 ohm | VGs=0,Ip=0 f=1kHz
Ciss Common-Source Input Capacitance 18 .18 . 18 . ,
Common-Source Reverse Transfer pF Vps=0.VGs=-10V . f=1MH;
Crss Capaci 8 8 . 8 .
- apacitance .
6 ¢ 10 ns 464 Q 2N4856,59
g Turn-ON Delay Time (20) (10) - (5)- ] (mA) | Vpp=10V,RL = 953 2N4857,60
[-10] [-6] [-4] v} . 1910 2 2N4858,61
3 4 10 ns VGS(on) = '
tr Rise Time ) (200 | . (10 (5) | (mA) .
: (-10] . [-6] 1-4] VI | ID(on)=1( ),
: , 25 50 100 ns
toff Turn-OFF Time (20) (10) (6) | (mA) | VGs(off)=1()
[-10] [-6] _[-4] [\ -
NOTE: ’
1. Pulse test required, pulsewidth = 100 us, duty cycle < 10%. _ VDD-VDS(ON) ‘
ID(ON) }
vour  'NPUTPULSE SAMPLING SCOPE
RISE TIME 0.25 ns RISE TIME 0.75 ns
FALL TIME 0.75 - INPUT RESISTANCE 1M

PULSE WIDTH 100 ns INPUT CAPACITANCE 2.5 pf
PULSE DUTY CYCLE <10% ;




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

FEATURES
® Low Noise Voltage — e, <5nV// Hz
® Low Leakage — 'GSS <0.25nA :
® High Gain — Y > 1300 < 4000 umho ‘ PIN CHIP
CONFIGURATION TOPOGRAPHY
ABSOLUTE MAXIMUM RATINGS . '
@ 25°C (unless otherwise noted) ‘
Maximum Temperatures TO-72.. 5005
Storage Temperature -65°C to +200°C o X S0
Operating Junction Temperature +200°C s i
Lead Temperature (Soldering, mm") oz
10 sec time limit) +260°C sounce 1~ | Rt |
. s f—5n—
Maximum Power Dissipation NoTe: suBsTRATE ORAIN (2)
Device Dissipation @ Free Air Temperature 300 mW o2
Linear Derating 1.7 mW/°C
Maximum Voltages & Current e %
Vgg Gate to Source Voltage -40V N
Vgp Gate to Drain Voltage ) -40V
lg  Gate Current . 50mA ORDERING INFORMATION .
TO-72 WAFER DICE
2N4867 2N4867/W 2N4867/D
2N4867A | 2N4867A/W 2N4867A/D
2N4868 2N4868/W 2N4868/D
2N4868A | 2N4868A/W 2N4868A/D
2N4869 2N4869/W 2N4869/D
2N4869A | 2N4869A/W 2N4869A/D
. ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N4867 2N4868 2N4869 :
PARAMETER 2N4867A 2N4868A 2N4869A UNIT TEST CONDITIONS
MIN  MAX |MIN MAX [ MIN  MAX
i -0.2 -0.25 -0.25 A
Igss . Gate Reverse Current _0.22 -0.25 _0.55 ZA VGs=-30V,Vps=0 150°C
BVGss Gate-Source Breakdown Voltage | -40 -40 -40 v Ig=-1uA,Vps=0
VGS(off) Gate-Source Cutoff Voltage -0.7 -2 -1 -3 -1.8 -5 Vps=20V,Ip=1uA
Saturation Drain Current _ _
IDss (Note 1) 0.4 1.2 1 3 2.5 75 | mA | Vps=20V,Vgs=0
9t g‘r’a";s"c‘z:dsfc‘:;i: ;’I(l"ovi':; ) 700 2000 | 1000 3000 | 1300 4000
umho f=1kHz
Common-Source Qutput 15 a 10
Jos Conductance
Vps=20V,VGgs=0
Common-Source Reverse
Crss . 5 5 5
Transfer Capacitance -
Common-Source Input PR ' f=1MHz
Ciss . 25 25 25
Capacitance
20 20 20 2N4867 Series [ _
= Short Circuit Equivalent Input 10 10 10 nV Vps =10V, | 2N4867A Series
n Noise Voltage 10 10 10 VHz | Vgs=0 2N4867 Series £=1KHz
5 5 5 2N4867A Series
Vps=10V,Vgs=0 )
NF Spot Noise Figure 1 1 1 dB | p _20K, 2NABG7 Series|f=1kHz
98N 7 5K, 2N4867A Series

NOTE: 1. Pulse test duration - 2 ms.
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INERSIIL

APPLICATIONS

2N5018,2N5019
P-Channel JFET

PIN CHIP
* Analog Switches CONFIGURATION TOPOGRAPHY
e Commutators T0-18 5508B
° I 0190
Choppe s I ()?jﬂ
FEATURES , w0ss o3t
0025 0027
* Low Insertion Loss rds(on) <752 (2N5018) orao. [ ]
¢ No Offset or Error Voltages Generated 0037 0035 ]
= 0027 + 0025 [~
by Closed Switch I\‘
) ¢ ’Pu[ely Resistive R SUBSTRATE IS GATE
ABSOLUTE MAXIMUM RATINGS
Reverse Gate-Drain or Gate-Source Voltage D
(Note 1)....ovneinniiii it 30V G s ORDERING INFORMATION
Gate Current..................... ... 50 mA
Total Device Dissipation, Free-Air TO-18 WAFER DICE
(Derate 3mW/°C).................. 500 mW 2N5018 2N5018/W | 2N5018/D
Storage Temperature Range. ... —-65to +200°C 2N5019 | 2N5019/W | 2N5019/D
Lead Temperature -
(1/16” from case for 60 seconds)......... 300°C
ELECTRICAL CHARACTERISTICS (25 °C unless otherwise noted)
2N5018 2N5019 ;
Characteristic Unit Test Conditions
Min-| Max | Min | Max
BVGss Gate-Source Breakdown Voltage 30 30 \ Ig=1pA Vps=0
lgss Gate Reverse Current 2 2 nA Vgs=15V,Vps =0
S | Ipefh Drain Cutoff Current —10 =10 Vps = —15V. Vgs = 12V (2N5018)
T ) -10 -10 | uA VaGs = 7 V(2N5019) 150°C
A -2 -2 nA
T Ipgo Drain Reverse Current Vpg=-15V,ig=0
| -3 -3 | pA . ) 150°C
c BGS(off) Gate-Source Cutoff \_/oltage 10 \ Vps=—-15V,ip=-1,A
Ipss Saturation Drain Current =10 -5 mA Vps=-20V,Vgs =0
. Drains ~ - VGs =0, 1p = —6mA (2N5018),
\VDS(on) Drain-Source ON Voltage 05 0.5 \ ID = —3mA (2N5019)
. Static Drain-Source ON :
DSEN) L istance 75 150 | @ Ip=-—1mA,Vgs =0
. fds(on) Drain-Source.ON Resistance 75 © 150 Q Ip=0,Vgs=0 f=1kHz
D Ci Common-Source Input 45 45 Wps = —16V,Vag = 0
Y iss Capacitance oF DS Gs f = 1MHz
2 Crss Common-Source F.teverse 10 10 Vps =0, Vgs = 12V (2N5018),
M Transfer Capacitance Vgs =7V (2N5019)
t - i
| d(on) : Turn-ON Delay Time _ 15 15 Vpp = -6V, VGS(on) -
Clt Rise Time 20 75
: ns . VGs(otf) Ibon)  RL
_ici(o") Turn-Off Delay Time 15 25 2N5018 12V -6mA 9100
t Fall Time 50 100 2N5019 7V -3mA 18KQ

T

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

INPUT PULSE
RISE TIME < 1 ns
FALL TIME < 1 ns
PULSE WIDTH 100 ns
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SAMPLING SCOPE
RISE TIME 0.4 ns
INPUT RESISTANCE 10 MQ
INPUT CAPACITANCE 1.5 pF

REPLETION RATE 1 MHz



INTERSIIL

FEATURES

® ON Resistance < 75 ohms (2N5114)

® Ip(off) <500 pA

® Switches directly from T2 Logic (2N5116)

GENERAL DESCRIPTION

ldeal for inverting switching or “Virtual Gnd” switching
into inverting input of Op. Amp. No driver is required and
+10 VAC signals can be handled using only +5V logic (T2L
or CMOS).

ABSOLUTE MAXIMUM RATINGS

@25°C (unless otherwise noted)

Maximum Temperatures

Storage Temperature -65°C to +200°C
Operating Junction Temperature +200°C
Lead Temperature (Soldering,

10 sec time limit) +260°C

Maximum Power Dissipation

Device Dissipation @ Free Air Temperature 500 mW

Linear Derating 3.0 mW/°C
Maximum Voltages & Current

’ Vgg Gate to Source Voltage 30V

VGD Gate to Drain Voltage 30V

| G Gate Current 50 mA

2N5114-2N5116 JAN, JTX

P-Channel JFET

55088

.0037

.0035
0027 * 0025

PIN
CONFIGURATION

TO-18

b gec °
CHIP
TOPOGRAPHY

- .0190
.0230

|

.0140

.0180

Dl\\

-0035 x .0037
.0025 © .0027

T

NOTE: SUBSTRATE IS GATE

ORDERING INFORMATION

TO18* WAFER DICE

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

*add JAN, JTX to basic part number to specify these devices
(To 18 package only)

ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise noted)

“ CHARACTERISTIC 2NB114 2N5115 2N3116 UNIT TEST CONDITIONS
MIN MAX | MIN MAX | MIN MAX | °
BVGss Gate-Source Breakdown Voltage 30 i 30 30 \4 Ig=1uA, Vps=0
500 500 500 | pA R 25°C
I = =
GSS Gate Reverse Current,; 70 70 70 A VGs=20V,Vps=0 150°C
\ , -500 -500 . -500 | pA NS =12V Hper
D(OFF)  Drain Cutoff Current =) 70 10 A Vps =-15V, VGs = 2N5115 i 7V 150°C
2N5116= 5V
Ve Gate-Source Pinch-Off Voltage 5 10 3 6 1 4 \ Vps=-15V,Ip=-1nA
2N5114=-18 V'
Ipss Drain Current at Zero Gate Voltage -30 -90 -15 -60 -5 -25 mA VGs =0, Vps =2Nb116=-15V
. 2N5116=-15V
. Pulse Test Duration=2'ms
VGSSF Forward Gate-Source Voltage -1 -1 -1 \% IG=-1mA,Vps=0
’ 2N5114 = -15 mA
VDS(ON)  Drain-Source ON Voltage -1.3 -0.8 -0.6 \ VGs=0,Ip =2N5116=~- 7 mA
- 2N5116 = - 3 mA
DS(on) Static Drain-Source ON Resistance 75 100 150 Q VGs=0,Ip=-1mA
Small-Signal Drain-Source ON 75 100 150 - Q ' _
fds(on)  Resistance [Jan TX only 75 100 175 | @ | Ves=0.10=0.f=1kHz
Common-Source Input 25 25 25 pF
G =_ = =
1S Capacitance IJan TX only 25 25 27 pF Vbs=-15V,VGs =0, f=1MHz
Common-Source Reverse 2N5114=12V
Crss Transfer Capacitance 7 7 7 pF VDs =0, VGs =2N5115= 7V
f=1MHz 2N5116= 5V
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2N5114-16, JAN JTX

INTERSIL

SWITCHING CHARACTERISTICS (@ 25°C unless otherwise noted)
: ' JANTX | JANTX | JANTX
HARACTERI
CHARACTERISTIC 2N5114 | 2N5115 | 2N5116 | oN5114 | 2N55115 | 2N5116 | UNIT
MAX MAX MAX MAX MAX MAX
td  Turn-ON Delay Time 6 10 12 6 10 25 ns
tr Rise Time 10 20 30 10 20 35 ns
totf Turn-OFF Delay Time 6 8 19 6 8 29 ns
ts Fall Time 15 30 50 (not JAN TX specified) . ns
TEST CONDITIONS INPUT
2N5114 | 2N5115 | 2N5116 10%
Voo -0V | -6V -6V so% . OF
IN
Vag 20V | 12v 8V torr
- RL 4300 | 9100 2Ka P oo
Rg 100Q 2200 3900 i
SAMPLING
Ip(on) —-15mA | -7mA -3mA 10% = SGaPE
ViN -12V | -7V -5V SAMPLING SCOPE
st “MEESOé,T"’ ICE 10 MH:
outeut m:ﬁﬁ (RJAP'ACG:NCEI.S o L L
Vp v8 IDS (ON) Vp vs Ipss Vf VS Gfs
10.0 10.0 L 10.0 T
9.0 9.0 9.0
g-g. 8.0 8.0 ,'
60 o 7 s —
50 50 4 50 I
r /
40 - 40 // - 40 /
3.0 30 / —~ 30
s \ s ,/Vos = 20V ?; / Vps = 20V
S 0 Vps = 0.1V = | Ves=0 b Vgs = 0
g Vs = 0 o2 b7 (pulsed) 20 (pulsed)
%t
1.0 \ 1.0 / 1.0
09 N 09— 09
0.8 08 08
07 o7 5% 07
06 \ o6 - o /|
05 05 05 v:
-10 30 100 300 1,000 1 3 10 30 100 1,000 3,000 10,000 30,000 100,000
“os(on) ohms) ' toss (mA) 91s (uv)
JAN TX and JAN TX V Processing
. INSPECTION LOTS ' TXV PROCESSING REQUIRES
PRODUCTION | FormED AFTER LOTS PROPOSED | vISUAL INSPECTION BEFORE
1. Raw Material — T —— —— — - > FINAL ASSEMBLY TX OR TXV FINAL ASSEMBLY; PLEASE
2. Factory Processing ) OPERATION TYPES CONSULT THE FACTORY FOR
: + A (SEALING) ORDERING INFORMATION.
PRE-CAP VISUAL .
LinspecTion For | .
“JAN TXV LOTS
100% POWER BURN-IN
' 1. Measurement of specified
100% PROCESS CONDITIONING barametors INSPEGTION TESTS REVIEW OF
1. High-temp. storage 2. Burnin TO VERIFY LTPD GROUPS A, B, C
—»] 2. Temp. Cycling (thermal shock) 3 Measurement of specified |~ GROUP A > DATA FOR'
3. Acceleration (centrifugal) " parameter to determine it ACCEPT OR REJECT
4. Hermetic-seal test(s) - delta (2)
4. Lot evaluation
y A
PREPARATION ~
FOR
DELIVERY
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INTERSIL \ 2N5117-2N5119
| > | Dual Monolithic PNP
Transistor

ABSOLUTE MAXIMUM RATINGS (25°C unless otherwise noted) (Note 1) PIN

L o CONFIGURATION
Dissipation at 25 C Case Temperature
Each side (Note 1) - | 0.4W . © To-78
Both sides 0.75W
Derating Factor . ;
Each side 2.3mW/°C
Both sides 4.3mW/°C CHIP 5 |l ¢
Voltage ' , TOPOGRAPHY U e |
Collector to Base 45V . 4503 20| ! -:’°‘+5x 0045
Collector to Emitter 45V 1 P — i "I‘;;SLA::’SZ
Emitter to Base (Note 2) 7.0V o ) oouLector
Collector to Collector 100V 0270 9085 , 0048
Collector Current 10mA 1 [ BASE =2 TYP. 2PLACES
Storage Temperature - —65to +200°C BASE =1 o03g DAMETER
Lead Temperature for 10 Seconds +300°C ewTTER =1 TP 2 PLAGES. o0 3
DIAMET!
ORDERING INFORMATION
TO-78 WAFER DICE

2N5117 | 2NB117/W | 2N5117/D
2N5118 | 2N5118/W | 2N5118/D
2N5119 | 2N5119/W | 2N5119/D

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5117
PARAMETER 2N5118 2N5119 UNIT ‘ " TEST CONDITIONS
MIN MAX MIN MAX
heg DC Current Gain 100 300 50 Ic=10puA,VCg=50V
hFg DC Current Gain 100 50 Ic =500 uA, Vcg=5.0V
hege DC Current Gain (-55°C) 30 20 Ic=10uA,VCg =50V
IcBO Collector Cutoff Current 0.1 0.1 nA Ig=0,Veg=30V
IcBO . Collector Cutoff Current (150°C) 0.1 0.1 HA IE=0,Vcg =30V
IEBO Emitter Cutoff Current 0.1 0.1 nA Ic=0,VEg=50V
) 'c1—62 Collector-Collector Leakage 5.0 5.0 pA Vce =100V
GBW Current Gain Bandwith Product 100 100 . MHz Ic =500 uA, VCcg =10V
Cob Output Capacitance 0.8 0.8 pF Ig=0,Vgg =50V
Cte Emitter Transition Capacitance 1.0 1.0 pF Ic=0,VEg=05V
Cci-co Collector-Collector Capacitance © 08 0.8 pF Vee =0
VCEO(sust) Collector-Emitter Sustaining Voltage 45 45 | .V Ic=1.0mA, Ig=0
NF Narrow Band Noise Figure 4.0 4.0 dB IBCW= LO:OQ'XSE =50V f=1KHz, Rg=10KQ
V(BR)CBO Collector Base Breakdown Voltage, 45 ) 45 : Vv Ic=10pA, lg=0
V(BR)EBO Emitter Base Breakdown Voltage 7.0 7.0 Vv IE=10pA, Ic=0
MATCHING CHARACTERISTICS (25°C unless otherwise noted)
- 2N5117 2N5118 2N5119
PARAMETER MIN [MAX | MIN | MAX |MIN |MAX UNIT . TEST CONDITIONS .
h . DC Current Gain Ratio 0.9 1.0 Ic =10 uA to 500 uA, VCE=5 V
FE1/NFE? (Note 3) 085| 1.0 {08 [ 10 1= 10 A, VeE =5.0V
VBE-VBE, Basg-Emim.er Voltage 3.0 mV | Ic i 10 pA to 500_yA, VCE=5V
Differential 5.0 5.0 Ic=10uA, VCE=5.0V
'B]"Bz Base Current Differential 10.0 15 40 nA | Ic=10uA VCcg=5.0V
AIVBE{-Vagy) Bag;:\::ﬁ::::‘;::';'ure 30 50 10 |uvree| ic=10uA, Veg =5.0V TA = -55°C to +125°C
Allgy-1gy) Baéﬁi::if.ﬁf?:ﬁ:iﬂ:';'ure 03 05 1.0 |{nA”C| 1c=10pA, VeE =50V Ta = -55°C to +125°C

. Maximum ratings are limiting values above which devices may be damaged. These ratings give a maximum junction temperature of 200 C.
. The reverse base-to-emitter voltage must never exceed 7.0 volts and the reverse base-to-emitter current must never exceed 10 uA.
3. Lower of two hgg readings is defined as hFgq-

~
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INTERSIL

ABSOLUTE MAXIMUM RATINGS (Note 1)

2N5196-2N5199
Monolithic Dual
N-Channel JFET

@ 25°C (unless otherwise noted) PIN » CHIP
Maximum Temperatures . CONFIGURATION TOPOGRAPHY
Storage Temperature -65°C to +200°C
g . pe . o .. TO-71 6017 |———.023 £.002 ———
Operating Junction Temperature +150°C -
Lead Temperature (Soldering, - I 01—*:.— s1
10 sec. time limit) - +300°C o020 c1-t-4fl
X L .002 |——.! G
Maximum Power Dissipation $p :
Device Dissipation @ 85°C Free Air Temperature -0
One Side 250 mwW . SOURCE 3x6MIL
H DRAIN  3x3MIL
. .Both Sldes. 500 mW ! GATE 3.3MIL
Linear Derating . s 206l B
One Side 2.56 mW/°C G b ,
Both Sides 43mW/ C ORDERING INFORMATION
Maximum Voltages & Currents ) TO-71 WAFER DICE
Vas Gate to Source Voltage -50V 2N5196 | 2N5196/W | 2N5196/D
Vgp Gate to Drain Voltage -50 vV 2N5197 | 2N5197/W [ 2N5197/D
lg Gate Current 50 mA 2N5198 | 2N5198/W | 2N5198/D
2N5199 | 2N5199/W | 2N5199/D
ELECTRICAL CHARACTERISTICS (25°C unless otherwise specified)
PARAMETER MIN "MAX UNIT TEST CONDITIONS
-2 A
IGss Gate Reverse Current _,52 zA VGgs=-30V,Vps=0 hr
BVGss Gate-Source Breakdown Voltage -50 Ig=-1pA, Vps=0
VGS(off) Gate-Source Cutoff Voltage -0.7 -4 \ Vps=20V,Ip=1nA
VGs Gate-Source Voltage -0.2 -3.8 B . ) :
C ) -15 pA VpG =20V, Ip = 200 yA ! ’
Ig Gate Operating Current 15 A i v 126°C 1
Ipss Saturation Drain Current (Note 1) 0.7 7 mA Vps=20V,VGgs=0
gfs Common-Source Forward Transconductance (Note 1) 1000 4000 Vps=20V,Vgs=0 )
afs Common-Source Forward Transconductance (Note 1) 700 1500 mho VDG=20V.Ip=200pA +. .
dos Common-Source Output Conductance 50 | VDs=20V,VGs=0 :
Jos Common-Source Qutput Conductance 4 : Vpg =20V, Ip =200 uA
Ciss Common-Source Input Capacitance : 6 oF . ‘ =1 MHz
Crss Common-Source Reverse Transfer Capacitance’ 2 .
} — : S f=100 Hz,
NF Spot Noise Figure 0.5 dB Vps =20 V VGgs=0 Rg = 10 MQ
_ M
en - Equivalent Input Noise Voltage 0.020 f=1kHz
n q p OI‘S oltag %0 \/H_z v
" 2N5196 2N5197 2N5198 , 2N5199 UNIT TEST CONDITIONS
PARAMETER MIN MAX [ MIN MAX | MIN MAX [ MIN MAX
= . . : : Vpg=20V, on.
lg1-lg2l Dufferentlal Gate Current ’5 5 5 5 nA Ip = 200 uA 125°C
| i ’
v DSS1/ IDSS2 Saturation Drain Current Ratio 095 1 095 1 0.95 1 0.95 1 _ VDs=20V,Vgs=0V
(Note 1) ) h
afs1/ 9fs2 T[ansconductance Ratio 0.97 1 0.97 ] 0.95 1 0.95 1 _ f=1kHz
R (Note 1) ‘ !
IVGs1-VaGs2! Differential Gate-Source Voltage 5 5 10 15 mV
' . ) Vpg=20V,| Ta=25°C
10 2 40
AlVGsi-Vasal Gate-Source Differential Voltage . ° 0 Ve Ip=200uA | Tg=125°C -
__A—T~__ Change with Temperature 5 10 2 40 u TA= -55°C
(Note 2) : . Tg =25°C
190s1-90s2! Differential OQutput Conductance 1 1 1 1 umho f=1kHz
NOTE: 1. Pulse test required, pulsewidth = 300 Us, duty cycle < 3%. . '

2. Measured at end points, Ta and Tg.
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2N5397, 2N5398
N-Channel! JFET

FEATURES
e G__=10dB Typical (Common Gate) at 450 MHz
ps : PIN CHIP
e NF = 3.5 dB Typical'at 450 MHz CONFIGURATION - TOPOGRAPHY
® C, = 1pF Typical TO-72 5011
0130 NOTE SUBSTRATE IS GATE
. r‘—air—*’i ;
ABSOLUTE MAXIMUM RATINGS b 0635, o0az
@ 25°C (unless otherwise noted) I H‘lm“ |M 00z 7 ooz
Maximum Temperatures :
Storage Temperature -65°C to +200°C s 0035, ootos
Operating Junction Temperature +200°C oo e
Lead Temperature (Soldering, A c o
10 sec-time limit) 300°C P
Maximum Power Dissipation
Device Dissipation @ Free Air Temperature 300 mW
Linear Derating 1.7 mW/°C ORDERING INFORMATION
Maximum Voltages & Current
VGS Gate to Source Voltage . -25V TO-72 WAFER DICE
VGD Gate to Drain Voltage -5V 2N5397 2N5397/W | 2N5397/D
g Gate Current 10 mA 2N5398 2N5398/W | 2N5398/D
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
¢ 2N5397 - 2N5398
PARAMETER MIN MAX | MIN MAX UNIT TEST CONDITIONS
-0.1 -0.1 nA _ \ -
lGss Gate Reverse Current 01 0. A YGS =- 15V, VpS 0 EECES
BVGss  Gate-Source Breakdown Voltage -25° -25 v Vps=0,Ig=-1uA
VGS(off) Gate-Source Cutoff Voltage -1.0 -6.0 | -1.0 -6.0 Vps =10V, Ip=1nA
IDSS Saturation Drain Current 10 30 5 40 mA Vps=10V,Vpg=0
VGS(f) Gate-Source Forward Voltage 1 1 Y] Vpg =0, 1g=1mA
Common-Source Forward, 6000 10,000 ] Vps =10V, Ip =10 mA
9fs Transconductance (Note 1) . 5500 10000 | ~no| VDs=10V,Vgs=0 f=1KHz
Common-Source Output 200 ’ ) Vpg=10V,Ip=10mA
9oss Conductance 400 Vps=10.V,Vgg=0
C Common-Source Reverse Transfer 1.2 Vps=10V,Ip=10mA .
rSs . - -
Capacitance 1.3 oF Vps=10V,Vgg=0 f=1MHz
c c S inout Canact 5.0 Vpg =10V, Ip = 10 mA
iss ommon-Source Input Capacitance 5.5 Vps=10V,Vgg=0 .
. Common-Source Input 2000 Vpg =10V, Ip=10mA
Jiss Conductance N 3000 Vpg =10V, Vgs=0
Common-Source Output 400 h VpGg =10V, Ip =10 mA
Joss Conductance . 500 |“™° 1 ypg=10V,vGs=0
Common-Source Forward 5500 9000 Vpg =10V, Ip=10mA f =450 MHz
gts Transconductance (Note 1) 5000 10,000 Vps =10V, Vgs=0
G Common-Source Power Gain 15
= {neutralized) d8 | Vpg=10V,Ip=10mA
) Common-Source, Spot Noise ba D
NF N A 35
Figure (neutralized)
Note 1:  Pulse test duration = 2ms
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2N5432-2N5434
- N-Channel JFET

FEATURES
o < 5 ohms PIN . CHIP
ds (on) onm CONFIGURATION TOPOGRAPHY
e Excellent Switching — ton < 4 ns
. toff < 6 ns TO 52 5018
I 0290 ] o
1 e Low Cutoff Current — Ip(off) < 200 pA | 0330 05, 003
. %g% NOTE
ABSOLUTE MAXIMUM RATINGS SUBSTRATE 15 GATE
@25°C (unless otherwise noted)
Maximum Temperatures ac 5 s
o o 0035 | 0035
Storage Temperature -65 Cto+200 C s 0025 " 0025
Operating Junction Temperature +200°C
Lead Temperature (Soldering, 10 sec time limit) +260°C
Maximum Power Dissipation ' ORDERING INFORMATION
Device Dissipation @ Free Air Temperature 300 mW
Linear Derating " 23mw/°C JoO-52 WAFER DICE
. 2N5432 | 2N5432/W | 2N5432/D
Maximum Voltages & Current
VI Gate togSource Voltage 25V ~ 2N5433 | 2N5433/W | 2N5433/D
GS : - 2
VGD Gate to Drain Voltage -25V 2N5434 NE434/W 2N5434/D
IG Gate Current 100 mA
b Drain Current 400 mA
ELECTRICAL CHARACTERISTICS (25°C unless otherwise specified)
2N5432 2N5433 2N5434
CHARACTERISTIC MIN MAX | MIN MAX | MIN MAX UNIT TEST CONDITIONS
-200 -200 -200 pA - _
Igss Gate Reverse Current 7200 ~200 7200 oA Vgs=-15V,Vps=0 [W
BVGsS Gate Source Breakdown Voltage -25 -25 -25 4 Ig=-1uA, Vps=0 i
: . 200 200 200 A
ID(off)  Drain Cutoff Current o 56 o T oA VDS=5V.Ves=-10V 'W
VGS(off)  Gate-Source Cutoff Voltage -4 -10 -3 -9 -1 -4 \ Vps=5V,Ip=3nA R
IDss (auoration Drain Current 150 100 30 mA | Vps=15V,Vgs=0
rDS(on) Static Drain-Source ON Resistance 2 5 7 10 ohm | - - _
VDS(on) Drain-Source ON Voltage 50. 70 100 mV VGs=0.1p=10mA
rds(on) Drain-Source ON Resistance 5 7 10 | ohm | Vgs=0,Ip=0 f=1kHz
Ciss Common-Source Input Capacitance 30 30 30
Common-Source Reverse Transfer pF Vps=0,Vgs=-10V f=1MHz
Crss ) . 15 15 15
Capacitance .
td Turn-ON Delay Time 4 4 4 Vpp=15V,
tr Rise Time 1 1 1 ns VGS(on) =0,
toff Turn-OFF Delay Time 6 6 6 VGS(off) = =12V,
tf Fall Time 30 30 30 ID(on) = 10 MA
NOTE: 1. Pulse test required pulsewidth 300 us, duty cycle < 3%. o
Voo
AL - YDD-VDS(ON)
1D(ON)
VIN Vout INPUT PULSE SAMPLING SCOPE

FALL TIME

1-80

RISE TIME 0.25 ns

PULSE WIDTH 200 ns
PULSE RATE 550 pps

RISE TIME 0.4 ns
INPUT RESISTANCE 10 M
INPUT CAPACITANCE 1.5 pF
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2N5452-2N5454
Monolithic Dual
N-Channel JFET

FEATURES
® Offset Voltage 5 mV
® Drift 5 uV/°C
. e e PIN CHIP
ow Capacitance CONFIGURATION TOPOGRAPHY
® Low Output Conductance — 1 umho Max
TO-71 6017
GENERAL DESCRIPTION
Matched FET pairs for differential amplifiers. This family o 023+ 007 —]
of general purpose FETs is characterized for low and ' 014 a Ls,
medium frequency differential amplifier applications 0o G --:"
PITE o . +002 r——...l Lc,
requiring low drift and low offset voltage. | s,_."___—
. .—--D;
1
ABSOLUTE MAXIMUM RATINGS . soumer 3o
@ 25°C (unless otherwise noted) s, P2l 6 GATE  '3a3mIL
2 Sy
Maximum Temperatures & 0
Storage Temperature -65°C to +200°C
Operating Junction Temperature +150°C
Lead Temperature (Soldering,
10 sec. time limit) +300°C
Maximum Power Dissipation ORDERING INFORMATION
Device Dissipation @ 85°C Free Air Temperature
One Side 250 mw TO-71_| WAFER DICE
Both Sides 500 mw 2N5452 | 2N5452/W | 2N5452/D
Linear Derating . 2N5453 | 2N5453/W_| 2N5453/D
One Side 2.86 mw/ C 2N5454 | 2N5454/W | 2N5454/D
Both Sides 4.3 mwW/°C -
Maximum Voltages & Currents
VGS Gate to Source Voltage -50 V
VGD Gate to Drain Voltage -50 V
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N5452 2N5453 2N5454
PARAMETER M max | MmN max | N max | UNITS TEST CONDITIONS
] -100 -100 -100. | pA o _ .
1Gss Gate Reverse Current 200 200 200 A Vgs=-30V,Vps=0 lﬁn—c——‘
Gate-Source Breakdown
- - - = = -1 uA
BVGss Voltage 50 50 50 Vps=0,ig=-1u
VGS(off) Gate-Source Cutoff Voltage -1 -4.5 -1 -4.5 -1 -4.5 \ Vps=20V,Ip=1nA
VGs Gate-Source Voltage -0.2 -42 | -0.2 421 02 -472 Vps =20V, Tp = 50 uA
VGS(f) Gate-Source: Forward Voltage o 2 2 2 Vps=0,Ig=1mA
IDss Saturation Drain Current 0.5 5.0 0.5 5.0 0.5 5.0 mA Vps=20V,VGs=0
Common-Source Forward 1000 3000 | 1000 3000 | 1000 3000 f=1kHz
9fs Transconductance 1000 1000 1000 mho *Vps=20V,Vgs=0 f =100 MHz
Common-Source Output 30 | 3.0 3.0 H ) f=1KHz
dos Conductance 10 1.0 1.0 VDs = 20 V, Ip = 200 A
"Ciss g:g‘a'c':t"a"i:“'“ Input 40 40 40
Coe Common-Source Reverse 12 12 12 I VDs=20V.VGs =0 f= 1 MHz
rss Transfer Capacitance } ) i P
Cd_g_o Drain-Gate Capacitance 15 15 15 Vpg=10V,Ig=0
_ Equivalent Short Circuit nV
- = f=1kH
€n Input Noise Voltage 20 20 ,20 VHz Vps=20V.VGs=0 z
Common-Source Spot Vps=20V,Vgs=0 _ H
NF Noise Figure . ) 0.5 05 05 | dB R - 10 MO f=100 Hz
1Dss1/1Dss2 Drain Saturation Current Ratio 0.95 1.0 0.95 1.0 | 095 1.0 Vps=20V,Vgs=0
Differential Gate-Source
IVGsi1-VaGsal Voltage 5.0 10.0 15.0
Gate-Source Voltage Iy o
: . X 04 0.8 20 | mv v , T =25°C to -656°C
AlVGS1-VGs2l  Differential Change with 05 10 25 VDs=20V, Ip =200 4A [ T=25Cto $125°C
. Temperature
9fs1/9fs2 Transconductance Ratio 0.97 1.0 | 097 10| 095 1.0
Differential Output
- f=1kH
19051-90s2! Conductance 0.25 0.25 0.25 | umhos 2

1-81




INTERSIL ~ 2N5457-2N5459
L - N-Channel JFET
ABSOLUTE MAXIMUM RATINGS '

o : PIN ___CHIP
(25°C unless otherwise noted) ; CONFIGURATION ~ TOPOGRAPHY

Vps Drain-Source VOHAage ..........cveveveneeenennns 25V 1092 5010
Vpg Drain-Gate Voltage .............ccoiivuinninenns 25V ‘ o
Vgs(r) Reverse Gate-SourceVoltage ..................... 25V o '/ § 5 PR
Ig . GateCurrent ............. ... e 10mA s | r? ok
Total Device Dissipation @ Tp = 26°C .......... 310mwW \LL| j:
PD Derate @bove 25°C ............eeiveennns 2.82mW/°C . "R
T, Operating Junction Temperature ................ 135°C . o | NoTE SuBsTRATE
Tstg Storage Temperature Range ........... -65to +150°Q S b s e - ‘ o

ORDERING INFORMATION

TO-92 WAFER DICE ~
2N5457 2N5457/W | 2N5457/D
2N5458 2N5458/W | 2N5458/D
2N5459 2N5459/W | 2N5459/D

ELECTRICAL CHARACTERISTICS'(25 °C unless otherwise specified)

PARAMETER S win | Tyl | max | units |- " TEST CONDITIONS
OFF CHARACTERISTICS , ‘ ’
BVGss  Gate-Source Breakdown Voltage | -25 ~-60 v Ig=-10puA,Vpg=0 °
1Gss Gate Reverse Current 05 _2108 nA | \égz _ _:z :// xgg _ 8 T = 1600(:
-0.5 -6.0 ~ 2Nb4b7-
VGS(off) Gate-Saurce Cutoff Voltage - -1.0 -7.0 \% Vps=15V,Ip=10nA 2N5458
- -2.0 -8.0 . 2N5459
; - 25 - VDsS=15V,1p = 100 uA - 2N5457
VGs Gate-Source Voltage ' 3.5 Vv Vps=15V, Ip =200 uA ' 2N5458
45 i Vps =15V, Ip = 400 uA 2N5459
ON CHARACTERISTICS ] ) ) . )
) . 1.0 3.0 5.0 ’ 2N5457
IDSS éz:‘::jf‘e'vmage Drain 20 | 60 | 90 mA Vps =15V, Vgs =0 " 2Nb5458
. 4.0 9.0 16 . . 2N5459
DYNAMIC CHARACTERISTICS ) : . : . ’
' : 1000 | 3000 | 5000 i - 2N5457
lygsl . Forward Transfer Admittance 1500 | 4000 | 5500 umho Vps=15V,Vgs=0,f=1kHz 2N5458
2000 | 4500 | 6000 B , 2N5459
lyosl Output Admittance 10 50 umho Vps=15V,VGgs =0, f=1kHz ’
.Ciss Input Capacitance 45 | 7.0 pF Vps=15V,Vgs=0,f=1MHz
Crss , Reverse Transfer Capacitance 15 3.0 pF VDs=15V,VGs =0,f=1MHz
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INTERSIL '~ 2N5460-2N5465
| P-Channel JFET

PIN
CONFIGURATION
N TO-92
. s b G
CHIP :
TOPOGRAPHY
) 50035 0035 .
| 1028 0025 5503B
MAXIMUM RATINGS 1N R
0130 .5 0035,
2N5460 2N5463 0170 g 025 HEES
RATING SYMBOL 2N5461 | 2N5464 | UNITS _l_ :

4 . 2N5462 2N5465 0140 | NOTE: SUBSTRATE
Drain-Gate Voltage VDG 40 60 Vdc 0180 IS GATE
Reverse Gate-Source Voltage ’ VGS(r) 40 60 Vdc ORDERING INFORMATION
Forward Gate Current 1G(f) 10 mAdc N
Total Device Dissipation @ Tp = 25°C 310 mwW 10-92 WAFER DICE

Derate above 25°C o 2.82 mW/°C 2N5460 | 2N5460/W | 2N5460/D
Storage Temperature Range Tstq -65 to +150 °C 2N5461 | 2N5461/W | 2N5461/D
Operating Junction Temperature Range Ty -65 to +135 °C 2N5462 | 2N5462/W | 2N5462/D

- 2N5463 | 2N5463/W | 2N5463/D
2N5464 | 2N5464/W | 2N5464/D
2N5465 | 2N5465/W | 2N5465/D

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) N 5
] PARAMETER MIN TYP MAX | UNITS TEST CONDITIONS
40 2N5460, 2N5461, 2N5462
V(BR)GSS  Gate-Source Breakdown Voltage 60 Vdc 1g = 10 uAdc, Vpg =0 ] 2NB463, 2N5464. 2NBAGS.
0.75 6.0 ) 2N5460, 2N5463
VGS(off) Gate-Source Cutoff Voltage 1.0 7.5 Vdc Vps = 15 Vdc, Ip = 1.0 pAdc 2N5461, 2N5464
1.8 9.0 : 2N5462, 2N5465
50 na VGs = 20 Vdc, Vps =0 2N5460, 2N5461, 2N5462
5.0 na VGs =30 Vdc, Vps =0 2N5463, 2N5464, 2N5465
lGss Gate Reverse Current 10 | WAde vgz =20 Vde, VBZ 20,TA=100°C  2N5460, 2N5461, 2N5462
1.0 na VGs =30 Vdc, Vps =0, TA = 100°C  2N5463, 2N5464, 2N5465
ON CHARACTERISTICS
s i 1.0 5.0 2N5460, 2N5463
IDSs Zero-Gate Voltage Drain Current 2.0 9.0 mAdc |. Vps=15Vdc, Vgg=0 2N5461, 2N5464
4.0 16 } 2N5462, 2N5465
0.5 4.0 Vps =15 Vdc, Ip = 0.1 mAdc 2N5460, 2N5463
. VGS Gate-Source Voltage 0.8 4.5 Vdc Vps = 16 Vdc, Ip = 0.2 mAdc 2N5461, 2N5464
1.5 6.0 Vps = 15 Vdc, Ip = 0.4 mAdc 2N5462, 2N5465
SMALL-SIGNAL CHARACTERISTICS
1000 4000 2N5460, 2N5463
95 Forward Transadmittance 1500 5000 | umhos Vps=15Vdc, VGs =0, f= 1.0 kHz 2N5461, 2N5464
2000 6000 2N5462, 2N5465
9os Output Admittance 75 umhos Vps =15 Vdc, Vs =0,f=10kHz -
Ciss Input Capacitance 5.0 7 pF Vps=15Vdc, Vgs =0, f=1.0 MHz
Crss Reverse Transfer Capacitance 1.0 2.0 pF . Vps=15Vdc, Vgg =0, f=1.0MHz
NF Common-Source Noise Figure . 1.0 2.5 dB Vps =15 Vdc, VG =0, RG =1.0 Megohm, f = 100 Hz, BW=1.0 Hz
A E‘:;’:::e'ec;lst::e"'c"cu" Input 60 15 %/7 Vps = 16 Vdc, Vgs = 0, f = 100 Hz, BW = 1.0 Hz
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INTEESIL 7 2N5484-2N5486
| N-Channel JFET

FEATURES : PIN

® Specified for 400 MHz Operation CONFIGURATION
® Can Be Used as a Low Capacitance Switch TO92

® Economy Packaging

® C. < 1.0 pF

ABSOLUTE MAXIMUM RATINGS , b s a

Drain-Gate Voltage 25V ‘ CHII;
Source Gate Voltage ' 25V
Drain Current ’ 0mA TOPOGRAPHY |
Forward Gate Current 10mA B cuun 5000 ’
Total Device Dissipation @ 25°C 310 mW T |
o . L] 2038, 0035

Derate above 25 C 2.82 mw/°C ] o \ _| [ e
Operating Junction Temperature Range -65°C to +150°C ";_3 é _T
Storage Temperature Range -65°C to +150°C N o

0062
0066 NOTE SUBSTRATE
’ IS GATE
o
GH

ORDERING INFORMATION

TO-92 WAFER DICE

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

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

2N5484 2N5485 2N5486 :
PARAMETER MIN MAX | MIN MAX | WiIN MAX UNITS TEST CONDITIONS
j -1.0 1.0 1.0 _ _ ]
Igss Gate Reverse Current 200 500 - 500 nA Vqs =-20V,Vps=0 Taz 100°C
BVGss Gate-Source Breakdown Voltage -25 -25 -25 v IG=-1uA,Vps=0
VGS(off) Gate-Source Cutoff Voltage -0.3 -30 | -05 -40 | -20 -6.0 Vps =15V, Ip =10 nA
Ipss Saturation Drain Current i 1.0 5.0 40 10 8.0 20 mA Vps = 15V, VGs = 0 (Note T}
afs. i:’a':s"c'z:ffc‘::fc:"'wa'd 3000 | 6000 | 3500 ' 7000 | 4000 | 8000
P Common-Source Output 50 60 75 f=1khz
Sos Conductance ? :
Re Common-Source Forward 2500 ; f =100 MHz
lyts) Transconductance 3000 3500 mh . f =400 MHz
Re Common-Source Output 75 umhos f=100 MHz
(Yos) Conductance 100 100 Vps=15V,VGs=0- . f =400 MHz
Re(v: Common-Source Input 100 {=100 MHz
(vis) Conductance 1000 1000 f =400 MHz 1,
o Common-Source Input
Ciss Capacitance 5.0 5.0 5.0
- Common-Source Reverse _
Crss Transfer Capacitance 10 - 10 1.0 pF N f=1MHz
Common-Source Output
Coss Capacitance 20 : 2.0 20 }
I 25 2.5 25 VDs = 15 V, VGs = 0, Rg = 1 M2 T=1kHz
NF Noi i 3.0 Vps=15V,Ip=1mA, Rg = 1k
orse Flaure ZU Z0 vDs=|5v |D=4 A RG=1kﬂ {= 100 MH,
: 4.0 4.0 . bs b-4mAHe T= 400 MHz
.16 25 Vps =15V, Ip=1mA =100 MHz2
Gps . Common-Source Power Gain 18 30 18 30 Vos = 15 V. Ip = 4 mA
0 | 20 | 10 | 20 DS D f = 400 MHz
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INTERSIL

ABSOLUTE MAXIMUM RATINGS (Note 1)
®25°C (unless otherwise noted)

Maximum Temperatures

Storage Temperature -65°C to +200°C
Maximum Power Dissipation ONE SIDE BOTH SIDES
Device Dissipation 250 mW 500 mwW
@ Free Air Temperature 85°C 85°C
Linear Derating 3.85mwW/°Cc  7.7mW/°C
Maximum Voltages & Current
VGS Gate to Source Voltage -40V
VGD Gate to Drain Voltage -40V
IG Gate Current 50 mA

'FEATURES

® Tight Temperature Tracking — AVGS <suv/°c
® Tight Matching —
Vas <5mV .
|G< 10nA@125C
s <3%
Yoss <.1 umho
® High Common Mode-Rejection — CMRR < 100 db

® Low Noise —e, <15nV /+VHz @10 Hz

1-85

2N5515-2N5524
Monolithic Dual
N-Channel

JFET

PIN
CONFIGURATION

TO-71

s; 02 e,

S,
G Dy !

CHIP
TOPOGRAPHY !
(2N5515.19)

6017

(2N5520-24)
., 6019

039’ |e— 0232 00, —]
G, t :
0035 0080
N S1 ‘o025 ¥ om0 I “'-‘lE.'“*‘
Na——mrgi= & | ol
h i
037 0037 coor | pmm——|
025 ':ll—az ‘0027 X “0027 * B
» TYP. 2 PLACES 52 Lo,
~
+ “EE L t
TYP.2 PLACES

S2 SOURCE 3+ 6MIL
DRAIN 3« 3AMIL
GATE  3vamn

ORDERING INFORMATION

TO-72 WAFER DICE

2N5515 | 2N5515/W | 2N5515/D
2N5516 | 2N5516/W | 2N5516/D
2N5517 | 2N5517/W | 2N5517/D
2N5518 | 2N5518/W | 2N5518/D
2N5519 | 2N5519/W | 2N5519/D
2N5520 | 2N5520/W | 2N5520/D
2N5521 | 2N5521/W | 2N5521/D
2N5522 | 2N5522/W | 2N5522/D
2N5523 | 2N5523/W | 2N5523/D
2N5524 | 2N5524/W | 2N5524/D
2N5525 | 2N5525/W | 2N5525/d




2N5515 thru 2N5524

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

INTERSIL

PARAMETER MIN MAX | UNITS TEST CONDITIONS
. (+ 25°C) -250 pA
Vgs=-30V,Vps=0
IGss Gate Reverse Current (+150°C) _250 nA s GS DS
BVGss Gate-Source Breakdown Voltage -40 \ Ig=1uA,Vps=0
Vp . Gate-Source Pinch-Off Voltage -0.7 -4 v Vps=20V,Ip=TnA
“Ipss Drain Current at Zero Gate Voltage (Note 2) 05" 7.5 mA Vps=20V,VGgs=0
ofs ((Zl\cjcr:;mz);'\-Source Forward Transconductgnce 1000 | 4000 | umho VDs =20V, Vgs=0 £=1KkHz
doss Common-Source Output Conductance 10 umho Vps=20V,VGgs=0 f=1kHz
Cres Commbn-Source Reverse Transfer 5 pE Vps=20V,Vgs=0 =1 MHz
Capacitance
Ciss Common-Source Input Capacitance 25 pF Vps=20V,Vgs=0 f=1MHz
- 2N5515-19 30 [nVA/AZ| VpGg=20V,Ip=200uA f=10Hz
= . O 2N5520-24 15  |nV/A/Hz VpG=20V,Ip=200uA f=10Hz
en Equivalent Input Noise Voltage IN5515-24 ! 10 nVA/Hz| VpGg=20V,Ip=200uA f=1kHz
: (+ 25°C) -100 pA
’ =20V, Ip = 200uA
Ig Gate Current. (+125°C) ~100 nA VDG D M
VGs Gate Source Voltage -02 | -38 \ VpGg =20V, Ip=200uA
ofs ((Zl\c:;r;;n;)n-Source Forward Transconductance 500 | 1000 | umho- ‘ VDG =20V, Ip=200uA f=1KkHz
doss” Common-Source Output Conductance 1 umho VpGg =20V, Ip = 200 uA
MATCHING CHARACTERISTICS (25°C unless otherwise noted)
2N5515,20 2N5516,21 2N5517,22 2N5518,23 2N5519,24
PARAMETER MIN | MAX | MIN | MAX [ WIN | MAX [ MIN | MAX [N | max ] ST TEST CONDITIONS
‘|D551 Drain Current Ratio at 0.95 1 0.95 1 0.95 1 0.95 1 0.90 1 Vps=20V,VGgs=0
1DSS2 Zero Gate Voltage (Note 2)
Differential Gate Current
lig1 -1g2l (+125°C) 10 10 10 10 .10 nA | Vpg =20V, Ip =200 uA
9fs1 Transconductance Ratio 0.97 1 0.97 1 095 - 1 0.95 1 0.90 1 VpG =20V, Ip =200 uA
9fs2 (Note 2) f=1KHz
lBosst ~goss2l  ourrerential Qutput 0.1 01 0.1 0.1 01 | umho | /DG - 20V 10~ 200kA
IVGs1 -Vas2l 5::::':: tial Gate-Source 5 5 10 15° 15 | mv | vpg=20V,ip = 200A
Gate-Source Voltage Differ- :
: é&l_qs%__‘;ves_zj ential Drift (Ta = +25°C to 5 10 20 40 80 | uvrc| vpg=20v,1p=200uA
+125°C) >
Gate-Source Voltage Differ-
A—'VGSZT;VGS?-' ential Drift (T = +25 to 5 10 20 40 80 | uv/°C| Vpg=20V,Ip=200pA
-=55°C)
CMRR E{:;?::I\TmMeo;)e Rejection 100 100 90 dB |Vpp=10t020V, Ip = 200 uA
NOTES:

1. These ratings are Ilrmtmg values above which the serviceability of any individual semiconductor device may be |mpa|red
2. Pulse duration of 28mS used during test.

3. CMRR =20Log;gAVpp/AlVGst - Vol . (AVDD—10V)
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INTERSIL | - 2N5564-2N5566
Dual N-Channel JFET

FEATURES PIN. | CHIP

e Specified Matching Characteristics CONFIGURATION TOPOGRAPHY
¢ High Gain — 7500xmho Minimum 1071 6033
* Low “ON” Resistance — 1002 Maximum : o~ s
) ' \ 3.4 \ 35
34 35
ABSOLUTE MAXIMUM RATINGS -ég-! ||||||||||||||||-|| I
(25°C .unless otherwise noted) |7 “'/fc
" Gate-Gate Voltage.................. R, +80V o . LIRS
Gate-Drain or Gate-Source Voltage ................ — 40V s I | I | I I I I ' DIk
GateCurrent............ooiiiiiiiiiiin i, 50mA 35X EZA
Device Dissipation (Each Side), Tpo=25°C s, s, [__«‘imli ,,,,, 7;‘
(Derate 22mWI/°C).....cvivviiiiiiiiinennn. 325mwW
Total Device Dissipation, Ta =25°C ORDERlNG INFORMATION
(Derate 3.3mWI/°C).......oovvieninennnnnn.. 650mwW
Storage Temperature Range .......... —-65°Cto +200°C T0-71 WAFER DICE
Lead Temperature
; 2N5564 | 2N5564/W | 2N5564/D
(1/16”’ from case for 10 seconds) .............. 300°C 5N5565 | 2N5564/W | 2N5565/D
ELECTRICAL CHARACTERISTICS | 2N5566 | 2N5566/W | 2N5566/D
TEST CONDITIONS: 25°C unless otherwise noted _
SYMBOL " PARAMETERS CONDITIONS MIN. MAX. UNIT
Igss Gate-Reverse Current ‘ Vgs = -20V, Vpg =0| —100 PA
150°C -200 nA
s BVGss Gate-Source Breakdown Voltage Ig=—1A, Vpg=0 -40
T VGs(off) Gate-Source Cutoff Voltage Vps =15V, Ip=1nA . . -05 -3 v
? VGs(f) : Gate-Source Voltage ) Vps =0V, Ig=2mA 10
| Ipss Saturation Drain Current (Note 1) Vps =15V, Vgs =0 5 30 mA
c DS(on) Static Drain Source ON Resistance I'D =1mA, Vgg =0 100 Q
Comr’non-Source Forward Transconductance ' f=1khz 7500 12,500 mho
9ts © | Note 1) ‘ f=100MHz 7000 K
[Y) dos Common-Source Output Conductance f=1kHz 45
N | Css ) Common-Sourceé Reverse Transfer Capacitance Voa _ 15V, Ip=2mA| f=1MHz 3 PF
a Ciss Common-Source Input Capacitance 3 12
| NF Spot Noise Figure - f=10Hz, Rg=1M 1.0 dB
Cc R
®n Equivalent Short Circuit Input Noise Voltage f=10Hz . 50 \%
2N5564 2N5565 2N5566
SYMBOL PARAMETERS CONDITIONS UNIT
- MIN. | MAX. | MIN. | MAX. | MIN. | MAX.| °
| 1 Saturation Drain Current ) =
DSS2 Ratio (Notes 1 and 2) Vps= 15V, Vgs =0 ) 0.95 1 0.95 1 0.95 1| —
M
A V Differential Gate-Source : A
T | VestVasal Voltage 5 10 20 mv
g A|VGSI Vasol Gate-Source Voltage :ll'-A =1225:°CC 10 % ‘ %0
1-VGs2 - = = B= K
| -y Differential Drift (Note 3) | 'DS=15V:ID=2mA P ——— wiItc
N A=~ 10 25 50
G Tg=25°C
9fs1 Transconductance Ratio v K 09 ] 090 4
Tsz (Notes 1 and 2) ps=15V,Ip=2mA | f=1kHz 0.95 1 .90 . -
NOTES:

1. Pulse test required, pulse width 300ys, duty cycle <3%.
2. Assumes smaller value in numerator.
3. Measured at end points, Taand Tg.

1-87



INTERSIL

2N5638-2N5640
N-Channel JFET

FE R
ATURES PIN CHIP
e Economy Packaging CONFIGURATION TOPOGRAPHY
® Fast Switching —t, <5 ns (2N5638) T0.92 5001B
H . ’ . {00135 FULL RADIUS &
® | ow Drain-Source ‘ON’ Resistance < 30 2 (2N5638) 0175 (ORAINY 1 7 [agre susstaare s are
T 1
ABSOLUTE MAXIMUM RATINGS m oz
Drain-Source Breakdown Voltage 30V _
Drain-Gate Breakdown Voltage 30V SN 2ots 0036
- 0026
Source-Gate Breakdown Voltage 30V b s & o I *souncer
Forward Gate Current 10 mA ' ‘ o
Total Device Dissipation at 25°C 310 mW .
Derate abovi °
ate above 25 C 2.82 mW/’C ORDERING INFORMATION
Operating Junction Temperature Range -651t0 +135° C
Storage Temperature Range -65 to +150°C TO-92 WAFER DICE
2N5638 | 2N5638/W | 2N5638/D
2N5639 | 2N5639/W | 2N5638/D
2N5640 | 2N5640/W | 2N5640/D
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N5638 2N5639 2N5640
CHARACTERISTIC TR BT T TS T T TEST CONDITIONS
BVGss Gate Reverse Breakdown Voltage -30 -30 -30 Vv Ig=-10uA,Vps=0
1gss Gate Reverse Current :: g ::8 :: g 22 VGgs=-15V,Vps=0 TA=+100°C
. 1.0 1.0, 70 | nA | Vps=15V,VGs = -12 V (2N5638)
ID(off)  Drain Cutoff Current 70 10 T0 | #A | Vgs= -8V (2N5639), Vgs = -6 V (2N5640)| TA = +100°C
Ipss Saturation Drain Current 50 . 25 5.0 mA Vps =20V, Vgs =0 (Note 1)
v - . VGs =0, Ip = 12 mA (2N5638),
DS(on) Drain-Source ON Voltage 05 0.5 05 v Ip = 6 mA (2N5639), Ip = 3 mA (2N5640)
rDS{on) Static Drain-Source ON Resistance 30 60 100 Q Ip=1mA,Vgs=0 ,
Tds(on) Drain-Source ON Resistance 30 60 100 Vgs=0.1p=0 f=1kHz
Ciss g:::;?: rﬁ:u’ce nput 10 10 10
Common-Source Reverse Transfer PF | Ves=-12V, \{DS =0 f=1 MKz
Crss _ 40 4.0 40 .
Capacitance
td{on) Turn-On Delay Time 4.0 6.0 8.0 Vpp=10V ID(on) = 12 mA (2N5638)
tr Rise Time 5.0 8.0 10 VGS(on) =0 ID(on) = 6 MA (2N5639)
td Turn-OFF Delay Time 5.0 10 15 ns VGS(off) = 10V Ip(on) = 3 mA (2N5640)
t Fall Time 10 20 30 RG =50 Q
NOTE: 1. Pulse test PW < 300 ps, duty cycle < 3.0%. 1w
Voo
—= =10VvDC 0.1 uF

Ry =

\Y
';D -(rps(on) *+50)

1

INPUT

(SCOPE A) w_ VGsion)
0% __F---—- VGs(otf)
- -4 —}—— td(on)
)
ouTPUT %

(SCOPE B)
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INMERSIL

FEATURES }
® Tracking<5uVv/°C e 'G <1pa
® Matched VGSI~A VGS/AT' LI & 9oss

2N5902-2N5909
Dual Monolithic
N-Channel JFET

PIN ‘ CHIP
CONFIGURATION TOPOGRAPHY
TO-99 ' 6015
GATES ARE

ISOLATED FROM
SUBSTRATE

SO 1) [ | p——
0135

ABSOLUTE MAXIMUM,RATINGS : =
. Ty as
@ 25°C (unless otherwise noted) 0048 @-._L %
10042 0038 1\
Gate-Drain or Gate-Source Voltage -40 V TYP _ 0032
Gate Current 10 mA
Device Dissipation (Each Side), T = 26°C
(Derate 3 mW/°C) 367 mw
Total Device Dissipation, T A= 25°C
(Derate 4 mW/°C) 500 mW ORDERING INFORMATION
. Storage Temperature Range -65°C to +150°C T0-99 | WAFER | DICE ||TO-99| WAFER | DICE
’ 2N5902|2N5902/W|2N5902/D| |2N5906|2N5906/W| 2N5906/D
2N5903|2N5903/W | 2N5903/D| |2N5907|2N5907/W| 2N5907/D
2N5904|2N5904/W| 2N5904/D| [2N5908| 2N5908/W| 2N5908/D
2N5905| 2N5905/W| 2N5905/D| | 2N5909( 2N5905/W| 2N5909/D
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N5902-5 2N5906-9
PARAMETER MIN MAX | MIN MAX UNIT TEST CONDITIONS
-5 -2 pA - a0 |
Igss Gate Reverse Current =T = oA VGs=-20V,Vpg=0 [125°¢
BVGSss Gate-Source Breakdown Voltage -40 -40 Ig=-1uA, Vps=0
VGS(off) Gate-Source Cutoff Voltage -0.6 -4.5 -0.6 -4.5 \ Vps=10V,Ip=1nA
VGs - Gate Source Voltage -4 -4
. -3 -1 pPA _ _
I'e} Gate Operating Current 3 1 nA Vpg =10V, Ip=30uA 125°C
Ipss Saturation Drain Current 30 500 30 500 HA
ot 1C-ommon-Source Forward 70 250 70 250
ransconductance mho f=1kHz
Jdos Common-Source Output Conductance 5 5 M Vps=10V,VGs=0
Ciss Common-Source Input Capacitance 3 3 pF f=1MHz
c Common-Source Reverse Transfer 15 15
rss Capacitance : :
afs Common-Source Forward 50 150 50 150
Transconductance mho | Vhe =10V In = 30 kA
Yos Common-Source Output Conductance 1 s DG D ¥ =1 KHz
= Equivalent Short Circuit input 0.2 0.1 uVv
n . . .
Noise Voltage :7Hz Vps=10V,Vgs=0 _
NF Spot Noise Figure 3 1 dB f=100 Hz
RG=10M
2N5902-6 2N5903-7 2N5904-8 2N5905-9
PARAMETER MIN MAX [ MIN MAX | MIN MAX | MIN MAX UNIT| . TEST CONDI,TIONS
. Vpg=10V,
. X . 20 2.0 2.0 2.0 O 2N5902-5
lig1-1gal Differential Gate Current 02 0.2 0.2 0.2 nA 'D =30 “ﬁ\' 2N5906-9
TaA=125C
1Dss1 . ) )
ngi— Saturation Drain Current Ratio 0.95 1 0.95 1 0.95 1 0.95 1 —_ Vps=10V,VGgs=0
-g‘;% Transconductance Ratio 097" 1 0.97 1 0:95 1 0.95 1 f=1kHz
s . i
IVGS1-VGs2l  Differential Gate-Source Voltage 5 5 10 15 mV
ifferénti VpG=10V,[{TA=25C
Gate-Source Voltage Differéntial 5 10 20 40 - 1980
w Drift (Measured at end points uv/°c 'D=30uA %}é—-
TAand Tg) 5 10 20 40 Tg = 25°C
l90s1-90s2! Differential Output Conductance 0.2 0.2 0.2 0.2 umho f=1kHz
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INTERSIL

- 2N5911, 2N5912
IT5911, IT5912
Dual Monolithic

N-Channel JFET

FEATURES
® Tracking <20 uV/°C - PIN CHIP
® g <5000 umho, 0 -100 MHz CONFIGURATION TOPOGRAPHY
' \ TO-99 TO-71
® Matched Vg, AVo/AT, g, 9¢o o0 | 6022
i ~G, 0037, 0037
S, .0027 © .0027
0190 D:_ (FYP_2 PLACES)
ABSOLUTE MAXIMUM RATINGS TvP. 2 PLACES)
@ 25°C (unless otherwise noted) s, .0037, 0037
l 10027 © .0027
Gate-Drain or Gate-Source Voltage -25V (TYP. 2PLACES)
Gate Current 50 mA -
Device Dissipation (Each Side), 367 mW s,/ 02| 62
Linear Derating 3mw/°C & b, S s, D’G 62V S
Total Device Dissipation, 500 mW v
Linear Derating 4 mw/°C
Storage Temperature Range -65°C to +200°C ) ‘
. ORDERING INFORMATION
TO0-M1 TO-99 WAFER DICE
‘ 1T5911 2N5911 2N5911/W 2N5911/D
175912 2N5912 2N5912/W | 2N5912/D
ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted) .
PARAMETER . MIN | MAX | UNIT TEST CONDITIONS
-100 pA
IGss Gate .Rgverse Current 550 oA VGs=-15V,Vps=0 150°C
BVGss Gate Reverse Breakdown Voltage -25 Ig=-1uA,Vps=0 :
VGS(off) Gate-Source Cutoff Voltage -1 -5 Y Vps=10V,Ip=1nA
VGs Gate-Source Voltage -0.3 -4
. -100 pPA Vpg=10V,Ip=5mA
G Gate Operating Current _100 nA 125°C
Saturation Drain Current (Pulsewidth 300 us, _ _
IDSs duty cycle < 3%) 7 40 mA Vps=10V, VGS oV
gfs Common-Source Forward Transconductance 5000 | 10,000 f=1kHz
Ofs Common-Source Forward Transconductance 5000 | 10,000 mho f=100 MHz
dos Common-Source Output Conductance 100 u f=1kHz
Jdoss Common-Source Output Conductance 150 f=100 MHz
Ciss Common-Source Input Capacitance 5 F VpG=10V,Ip=5mA £=1MHz
Crss Common-Source Reverse Transfer Capacitance 1.2 P
- . - : nVv -
€n Equivalent Short Circuit Input Noise Voltage 20 |- e f=10 kHz
: . . f=10 kHz
NF Spot Nplse Figure 1 dB | RG = 100K
IT, 2N5911 | IT, 2N5912
I_’ARAMETER MIN TMAX | MIN TMAX UNIT TEST CONDITIONS .
ltg1-1G2! "Differential Gate Current 20 . | 20 nA Vpg=10V,Ip=5mA - [ 125°C
IDSS1 . ) ) Vps=10V,VGs =0
IDSS2 Saturation Drain Current Ratio 0.95 1 10.95 1 (Pulsewidth 300 gs, duty cycle < 3%)
IVGs1-VGs2! Differential Gate-Source Voltage 10 15 | mv
) ) v Ta= 25°C
AIVGS1-VGS2! ‘Ga_te-Source Voltage lefe'rentlal 20 40 Tg = 125°C
—— a7 . Drift (Measured at end points, uv/°C VDG =10V, Ip=5mA A= -55°C
Ta and Tg) 20 | 40 \ Tg = 25°C
gfs1 : . )
?2- Transconductance Ratio 0.95 1 10.95 1 f=1kHz
s




INTERSIL . 2N6483-2N6485
| Low Noise Dual Monolithic
_— N-Channel JFET

FEATURES

® Ultra Low Noise
En <10 nV/y/Hz at 10 Hz
® High CMRR > 100 dB . PIN CHIP
® Low Offset CONFIGURATION TOPOGRAPHY
81 Vgsy = Vgsal <6 mv
® Tight Tra(iking
A | Vggq - Vaso | /AT <5 uv/°C
GS1 GS2 TO-71 6019
. 0,
ABSOLUTE MAXIMUM RATINGS (Note 1) o {\' o — w035 - o000
0 . N X
(@ 25°C unless otherwise noted) . N .\I\EI: St Lo
. . 05 | il 0037 , 0037
Maximum Temperatures . . ‘ E‘ oy gozr oozt
Storage Temperature -65 C to +150 C Y 0t 03
Operating Junction Temperature +150°C S2 TYP 2 PLACES
Lead Temperature (soldering, 10 sec. time limit) +300°C
Maximum Power Dissipation R LN
Device Dissipation @ 85°C Free Air Temperature ; G Dy
One Side 250 mW
Both Sides ) 500 mW -
Linear Derating
One Side 3.85 mW/°C
Both Sides 7.7 mwW/°C o
. ' - : ORDERING INFORMATION
Maximum Voltages & Currents
VGS Gate to Source Voltage -50 vV
. . TO-71 WAFER DICE
Vv Gate to Drain Voltage -50 V
‘GD ] 9 2N6483 | 2N6483/W | 2N6483/D
+ 7
VG1 G2 Gate to Gate Voltage oV 2NG484 | 2N6484/W | 2N6484/D
'G Gate Current ' 50 mA 2N6485 | 2N6485/W | 2N6485/D
ELECTRICAL CHARACTERISTICS (@ 25°C unless otherwise specified)
SYMBOL CHARACTERISTICS MIN. | MAX. UNIT- | - TEST CONDITIONS
200 pA VGg = -30V.Vpg <0, Tp = 125 C
Igss Gate Reverse Current 200 nA VGS - .30V, VDS <0, Tp= 1150 C
BVgss Gate-Source Byeakdown Voltage ‘ 50 ) \ Ig= 1uA Vpg=0
Vp Gate-Source Pinch-Off Voltage 0.7 -4.0 \ Vps =20V, Ip=1nA
Ipss - Drain Current at Zero Gate Voltage 05 75 mA Vps =20V, Vgg = 0 (Note 2)
9 Common-Source Forwar-d Transconductance 1000 4000 umho Vpg =20V, Vgg =0, f = 1KHz (Note 2)
9oss Common-Source Output Conductance 10 umho VDS =20V, VGS =0,f=1KHz
Ciss Common-Source Input Capacitance . 20 pF VDS =20V, VGS =0,f=1MHz
Crgs Common-Source Reverse Transfer Capacitance 35 pF Vpg=20V,Vgg=0.f=1MHz
100 PA | Vgp-20V.1p=2004A, Ty - 125°C ‘
's Gate Current 100 nA | Vpg=20V.1p=200uA, Ty - +150°C
Vgs Gate-Source Vol(a‘ge 02 38 \ VDG =20V, I.‘D = 200 pA
-1 Common-Source Forward Transconductance 500 1500 umho v Vpg = 20V, Ip =200 pA, f = 1 KHz (Note 2)
95 Common Source Output Conductance 1 umho Vpg =20 V. Ip = 200 uA
i ) ) ) 10 NVA/AZ | Vpg=20V,Ip=200uA, f - 10 Hz
&, Equivalent Input Noise Voltage 5 NWA/AZ | Vpg=20V,1p=2004A, - 1 KHz
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2N6483- 2N6485 INTERSIL

MATCHING CHARACTERISTICS (@ 25°C unless otherwise noted)

YMBO 2N6483 2N6484 2N6485
SYMBOL CHARACTERISTIC MIN. MAX. MIN. MAX. MIN. MAX. UNIT CONDITIONS
i : : Vpg=20V,Vag =0
DSS1 Drain Current Ratio at Zero DS - VGS
ipss2 Gate Voltage 0.95 ! 0.95 1 0.95 ! ~ l(Note 2)
‘Differential Gate Current . _ _
g1 -lg2! 10 10 10 A |Vpg =20V, Ip=200uA
. : T = +125°C
9fs1 . : . Vpg =20V, Ip =200 kA,
@-2 Transconductance Ratio 097 1 0.97 | 0.95 1 - f=1KHz (Note 2)
Differential Output VpG =20V, 1p =200 A,
19051 - 90s2! Conductance 0.1 0.1 0.1 umho | ¢ 4y,
Diff tial Gate-S ’
IVgst - Vasa! VLI;';: 8l Bate-Source 5 10 15 mV |Vpg =20V, Ip =200 uA

AlVgg1 - Vgs2! | Gate-Source Voltage Differen-
— AT |tial Drift 5 10 25 uv/°c VDG =20V, Ip=200uA
Ta= +25°C to +125°C
A1Vgs1 - Vgs2 || Gate-Source Voltage Differen-
—— a7 |tial Drift ‘5 10 25 | uV/°C|Vpg =20V, Ip = 200 uA
Tp =-55°Cto +25°C

Vpp = 10t0 20V,

. Common Mode Rejection
CMRR Ig = 200 uA (Note 3)

Ratio 100 100 90 dB

NOTES: 1. These ratings are limiting values above which the serviceability of any individual semiconductor device may be impaired.
2. Pulse duration of 2 ms used during test.
3. CMRR = 20L°910AVDD/A'VGS1 - VGSZ" (AVDD = ?0 V), not included in JEDEC registration

TYPICAL OPERATING CHARACTERISTICS

e, vs. FREQUENCY €, vs. FREQUENCY
100 T : 100 1T
S : o
b u K] Vps=20V
3 5 \
< H A K - i
] |
& | |Lip= 1004
10 |- Vpg=15Va2Vy 10 i
Tt . L Ip = 200 uA
Vpg=20V : R — en
Hd . -~ Ip =400 uA
NN
- — | 1]
Vps=25V - - e
1 1
10 100 K 10K 100K . 10 100 1K 10K 100K
frequency (Hz) frequency (Hz)
GATE CURRENT vs. Vpg TYPICAL CAPACITANCE vs. Vg
100 : 15
80 ] 1
6 f :2 S ¢
/ P = S ]
— 40 & n
2 /] E oo
£ 0 &
N i -
— o
4 = 4
o . L // y 8 Ip - 20044
80 S ’
80 Z 4 6
Z 4 s
40 A Igss L /7 '
P 4
e P
/- 3 ™~ N 1]
20 =10 =400 uaL~ " ~— Cras
|
Ip = 200 uA 1 I
10 0
0 5 0 15 20 25 20 0 2 4 6 8101214 16 18 20 22 24 26 28 30
Vpg V) Vpg V)
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INTERSIL IMF6485
Low Nmse Dual Monolithic

N-Channel JFET

FEATURES GENERAL DESCRIPTION

® &, < 10nV/{yHz @ 10Hz o This N-Channel Junction FET is characterized for ultra’

low noise applications requiring tightly controlled and speci-
LR L : fied noise parameters at 10 Hz and 1000 Hz. Tight match-
oA IVGS1 *Vgs2 |< 25 mV ing specifications make this device ideal as the input

- ° stage for low frequency differential instrumentation am-
® AlVgs*Vgsy I<40nvrC plifiers.
ABSOLUTE MAXIMUM RATINGS (Note 1)
(@ 25°C unless otherwise noted) PIN CHIP
CONFIGURATION TOPOGRAPHY
Maximum Temperatures
Storage Temperature -65°C to +150°C TOo-7 o . Gl
Operating Junction Temperature +150°C : \b_ p—
Lead Temperature (soldering, 10 sec. time limit) +300°C °‘$ sy 08 x om0
. .. . : TYP 2 PLACES
Maximum Power Dissipation - - ] il o
Device Dissipation @ 85°C Free Air Temperature } :: 1% e 2paces
One Side 250 mW _52 02 0% x %03
Both Sides 500 mW TYP zpLcEs
Linear Derating ’ A
One Side B 3.85 mW/°C s ZG G2 b, St
Both Sides 7.7 mW/°C v
Maximum Voltages & Currents
Vas Gate to Source Voltage -50 vV ORDERING INFORMATION
Vep Gate to Drain Voltage -50 Vv
Vg 1-Gg2 Gate to Gate Voltage 50V TO:71 WAFER DICE
|g Gate Current 50 mA IMF6485 | IMF6485/W | IMF6485/D

ELECTRICAL CHARACTERISTICS ’(@ 25°C unless otherwise specified)

SYMBOL CHARACTERISTICS MIN. MAX. UNIT TEST CONDITIONS

1Gss "Gate Reverse Current :;gg :2 zgz : :gg x ://gz : g :: : :f::OCC

BVGSS Gate-Source Brgakdown Voltage -50 v Ig=-1 A, Vps = 0

Vp Gate-Source Pinch-Off Vol}age -0.7 -4.0 v Vps=20V,Ip=1nA

Ipss Drain Current at Zero Gate Voltage 0.5 7.5 mA Vps =20V, Vgg = 0 (Note 2)

9 Common-Source Forward Transconductance 1000 4000 umhq; Vps =20V, VGS =0, f=1KHz (Note 2)

9oss Common-Source Output Conductance 10' umho Vpg =20V, Vgg =0, f=1KHz

Ciss Common-Source Input Capacitance 20 pF Vps = 20V, VGS =0,f=1MHz

Crss Common:Source Reverse Transfer Capacitance 35 . pF Vps = 20V, Vgs = 0,f=1MHz

s Gate Current :gg :2 522: ;g \\: :g : ;gg :: I: i :?::)EC
. Vags Gate-Source Voltage S 02 -3.8 \ Vpg =20 V. Ip = 200 uA

9fs Common-Source Forward Transconductance 500 1500 umbho Vpg =20V, 1p=200pA, f=1KHz (Note 2)

9 Common-Source Output Conductance 1 umho Vpg =20 V: ip = 200 A

e, Equivalent Input Noise Voltage ) 11(? :z;ﬁ zg: : zg \\: :g : ;gg :2 ; : :OK':‘ZI
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IMF6485 S S | INMMERSIL

MATCHING CHARACTERISTICS (@ 25° C unless otherwise noted)

SYMBOL " CHARACTERISTIC MIN. MAX. UNIT - : CONDITIONS
Ibss1 Drain Current Ratio at Zero Gate Voltage 0.95 1 - Vpg = 20V, Vgg =0 (Note 2)
'pss2
| IG1 - IG2 | Differential Gate Current R 10 nA VDG =20V, ID = 200 uA
L _ o
Ta = +125° C
9eq Transconductance Ratio 0.95 1 - VDG =20V, 'D = 200 pA,
952 : ‘ | =1 KHz (Note 2)
| 951 ~ 9052 I Differential Output Conductance 0.1 umho VDG =20V, ID =200 pA,
' =1 KHz

| VGS‘I - VGSZI Differential Gate-Source Voltage 25 mV VDG =20 Y, ID = 200 pA
AIVGS‘I - VGSZI Gate-Source Voltage Differential Drift 40 uVvre c _VCG =20V, ID = 200 uA
- U . ~ o o

T . , Tp = +25" C to +125° C
AIVGs1 'VGSZ' Gate-Source Voltage Differential Drift ‘40 rVP C VDG =20V, lD = 200 pA
- VU _ ego o

AT Tp =-55° C to +25 C
CMRR * | common Mode Rejection_Ratio 90 dB VDD =10 to 20 Vv,

’ = 200 pA (Note 3)

NOTES: 1. These ratings are limiting values above which the serviceability of any nndlvndual semiconductor device may be lmpalred
2. Pulse duration of 2 ms used during test.
3 CMRR = 20Log10AV /AIVGS1 GSZ' (AV D‘- 10V)

TYPICAL OPERATING CHARACTERISTICS -

e, vs. FREQUENCY €, vs. FREQUENCY
100 T 100 T i H
Ip = 200 A g Vps=20V
— 2
o s
=
; III=
=
i |}p = 1004A
10 ——=Vps=15V 10 —
1= Vos N . o Ip=200u
Jos"20Y R 1 = 400 uA
§ T'o u
\ ) NI
Vps=25V 11 ~—= -
1 1
10 100 K 10K 100K 10 100 K 10K 100K
frequency (Hz) frequency (Hz)
GATE CURRENT vs. Vpg TYPICAL CAPACITANCE vs. Vpg
100 15 - :
8 - 7 1
T . 13
60 i ~ 1
/ T 12 <] “iss
-~ 40 e n
< -
L / I S 10
S — 2 9
= ] 2
L — 2 8 1p = 200 JA +—
10 4 M
8.0 ] 7 7 .
6.0 =z 4
0 ass s
/’ / 4
20 Ip =400 uA 2 N~ rss-
To Ip = 200 A ;
o 5 10 15 20 2 30 ) 0 2 4 6 810121416 18 20 22 24 26 28 30
' Vpg (V) . Vps (V)

194



BVpss>350V,

rps(on) < 5
' Page
IVNBOOOKN Series 2-31
. BVpss < 100V,
; rps(on)< 0-50

IVN5200/1HN Series 2
IVN5200/1KN Series  2-25
7 . IVN5200/1TN Series = 2-27
7 IVN5201CN Series 2-29

N
(X3

RERTEHE

BVpss< 100V,
rDS(on) < 9

VN10KM

VN30AB Series
VN35AK Series
VN40AF Series
VN46AF Series
IVN5000/1AN Series
IVN5000/1BN Series
IVN5000/1SN Series
IVN5000/1TN Series
IVN5001AZ Series
IVN6660/61 Series
2N6660/61 Series

DS E

dorpiaiill

)

NN NN NN
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N

SELECTOR GUIDE N-CHANNEL ENHANCEMENT MODE VERTICAL POWER MOS BVpss < 100V

TSN

Tosion) 1oy Vasqn) Po BVpss — DRAIN-SOURCE BREAKDOWN VOLTAGE
WATTS i
OHMS AMPS VOLTS PACKAGE
Te=25°C 35V MIN 40V MIN 60V MIN 80V MIN 90V MIN
MAX | STEADY | PEAK | MIN | MAX MIN ZENER NON-ZENER ZENER NON-ZENER ZENER NON-ZENER ZENER NON-ZENER ZENER NON-ZENER
0.5 5.0 12 | 08 | 20 50 IVN5200KND IVN5200KNE IVN5200KNF 103
0.5 5.0 12 | 08 | 36 50 IVN5201KND IVN5201KNE IVN5201KNF )
0.5 4.0 10 | 08 | 20 125 IVN5200TND IVN5200TNE IVN5200TNF
0.5 40 | 10 | 08 | 36 125 IVN5201TND IVN5201TNE IVN5201TNF
25 12 30 | 08 | 20 6.25 VN35AK IVN5000TND IVNS000TNE IVN5000TNF IVNS000TNG
2.5 1.2 30 | o8 | — 6.25 VN35AB IVN5001TND IVN5001TNE IVNS001TNF IVN5001TNG
3.0 1.2 30 |-08 | 20| 625 IVN6660 VNB6AK TO-39
3.5 1.2 30 | 08 | 20 6.25 VNB7AK
35 1.2 30 | 08 | — 6.25 VN67AB
4.0 1.2 30 | 08 | 20 6.25 IVNB661 VN9BAK
45 1.2 30 | 08 | 20 6.25 VN99AK
45 12 3.0 0.8 - 6.25 VNB9AB '
5.0 1.2 30 | 08 | — 6.25 VN30AB VNSOAB
25 0.9 30 | o8 | 20 3.13 IVN5000SND IVN5000SNE IVN5000SNF Tos52
25 0.9 30 | 08 | 36 3.13 IVN5001SND IVN5001SNE IVN5001SNF
0.5 5.0 12 | 08 | 20 30 IVN5200HND IVN5200HNE IVN5200HNF 1066
0.5 5.0 12 | 08| 36 30 IVN5201HND IVN5201HNE IVN5201HNF ;
3.0 1.7 30 | 08 | — 12 VN46AF VN66AF
35 17 30 | o8 | — 12 VN67AF \
4.0 1.7 30 [ o8 | — 12 VNBBAF 10202
45 1.7 30 | 08 | — 12 VNBYAF (PLASTIC)
5.0 1.7 30 | 08 | — 12 VN40AF
25 1.7 30 | 08 | 20 12 . IVN5000BND IVN5000BNE IVN5000BNF
2.5 1.7 30 | o8 | 36 12 IVN5001BND IVN5001BNE IVN5001BNF
- - TO-220
05 5.0 12 | 08 | 36 30 IVN5201CND IVN5201CNE IVN5201CNF
(PLASTIC)
25 0.7 20 | o8 | 20 20 IVN5000AND IVNS000ANE IVNS000ANF
25 0.7 20 | 08 | 36 2.0 _ IVN5001AND IVN5001ANE IVN5001ANF TO-237
- 05 1.0 | 03| 25 1.0 VN10KM (PLASTIC)
3.0 05 20 | 08 | 38 20 ! IVN5001AZE IVN5001AZF
Roson) I(on) Vasgn) - Po
BV
OHMS AMPS VOLTS ATTS bss
Tc=25°C
MAX | STEADY| PEAK| MIN | MAX MIN 350V 400V 450V
3.0 225 75 | 20 | 50 36 IVNBOOOKNR IVNBOOOKNS IVNBOOOKNT




INTERSIL

FEATURES
¢ Directly drives inductive loads

High speed, high peak current switching

Inherent current sharing capability when paralleled
Directly interfaces to CMOS, DTL, TTL logic
Simple, straight-forward DC biasing

Inherent protection from thermal runaway

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

Drain-source Voltage..............oovviiin ot 60V
Drain-gate Voltage .......................oo.e, 60V
Continuous Drain Current (see note 1) ......... 0.5A
Peak Drain Current (seenote 2) ............... 1.0V
- Gate-source Forward Voltage .................. +15V

Gate-source Reverse Voltage ............... 1. 0.3V
Continuous Device Dissipation at (or below)

25°C Case Temperature ..................... 1.0W
Linear Derating Factor .................... 8mw/°C
Operating Junction

Temperature Range................ -40 to +150°C
Storage Temperature Range .......... -40 to.+150°C
Lead Temperature

(1/16 in. from case for 10sec) ............. +300°C

Note 1. Tc = 25°C; controlled by typical rps(on) and maximum
power dissipation.

Note 2. Maximum pulse width 80usec, maximum duty cycle 1.0%.

Note 3. The Drain-source diode is an integral part of the MOSFET
structure.

2-3

VN10 KM

"n-ChanneI Enhancement-mode

Vertical Power MOSFET

APPLICATIONS

e LED and lamp drivers

e TTL and CMOS to high current interface
¢ High speed switches

¢ Line drivers ‘

¢ Relay drivers

e Transformer drivers

SCHEMATIC DIAGRAM

(OUTLINE DWG. TO-237)
DRAIN :

(see note 3)

— 1

GATE

e— %
|

Body internally connected to source
Drain common to tab S G D

CHIP TOPOGRAPHY

o
SOURCE J

llw g9

j< . 60 mil

X
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VN10 KM

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

- INTERSIL

Characteristic -Min Typ Max Unit Test Conditions
1 BVpss Drain-Source Breakdown 60 V |. Vgs =0V, Ip =100 A
2 Ves(thy  Gate Threshold Voltage 0.3 2.5 " Vps = Vgs, Ip=1mA
3| S| lass  Gate-Body Leakage 10 nA | Vas=10V,Vps=0
T Gato Vor Note 2
a| Al ipgs  ZoroGateloltage 10 uA | Vos=40v vas=0
; T Drain Current
|
5 c i 0.25 A Vps = 25V, Vgs = 5V
= I(on) ON-State Drain Current
6 0.50 Vps = 25V, Vgs = 10V
Note 1
7 VDs(on)  Drain-Source ON Voltage : 25 v VGs = 10V, Ip = 0.5A
8 D dfs Forward Transconductance 100 200 mmho Vps = 15V, Ip = 0.5A -
9 y | Ciss Input Capacitance 48
10 : Coss.  Output Capacitance 16 pF | Vps =25V, f=1MHz
11 | M| Crss Feedback Capacitance 2 Note 2
I N
12 ) o[ ton Turn-ON Time 5 " ns | See Switching Times Test
13 “torF Turn-OFF Time 5 Gircuit, page 2-42
NOTES: 1. Pulse te.st —80 us pulse, 1% duty cycle.
2. Sample Test.
THERMAL RESPONSE DC SAFE OPERATING REGION
‘ Tc = 25°C
1 TIT 10
w —_ = T HT 500,
2 D=05 = 2 1 i
‘zt - = Smsec v >100usec
[ = < —~+ < 1
2 L1 - | § N 10usec|
i D =0.2 T T3 A e 10 = 5
1 2 — ~— H
2. i £ Dc% = T
< N
;’ E LT 1 i 3 |VN5000A N
£ 3 l 0-0 17 Z 0'E==vN5001ANDS E
z 4 v E
&z o L~ a IVNS00TANE N
2z - o 1 e
2 g . I— 0.01 IVN5001ANF
=g . | 1.0 10 100
g t _.‘ Vps DRAIN — SOURCE VOLTAGE (VOLTS)
8 e .
w .
e DUTY CYCLE,D =tyt,
L POWER DISSIPATION
k: DERATING
0.01 24
0.01 0.1 1, 10 100 1000 @ '
ty — TIME (msec) . E 20
. ER N
116 \ INFINITE HEAT SINK
g™ 62.5°C/W 7
N AN
=
. N
o 08 :
< FREE un\
3 208°C/W
g o
: ~\

Note: For other 5000 family characteristic curves, see page 2-41.
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NTEES VN30AB, VN35AB, VN67AB
" It " VNS89AB, VNOOAB

n-Channel Enhancement-mode
Vertical Power MOSFET

FEATURES . _ - APPLICATIONS
» High speed, high current switching . + Switching power supplies
¢ Current sharing capability when paralleled : « DC to DC inverters
e Directly interface to CMOS, DTL, TTL logic ¢ CMOS and TTL to high current interface
* Simple DC biasing ¢ Line drivers
+ Extended safe operating area + Logic buffers
¢ Inherently temperature stable s Pulse amplifiers
ABSOLUTE MAXIMUM RATINGS SCHEMATIC DIAGRAM (OUTLINE DWG. TO-39)
(Ta = 25°C unless otherwise noted) .
Drain-source Voltage DRAIN
© VNBOAB, VN35AB ...coiiiiiiiiiiiinnnannn, 35V .
VNBTAB ..ottt eniinaees 60V (see note 3)
VNBIAB ..ottt ittt 8oV . -7
VNIOAB ..o i e o0V !
Drain-gate Voltage : l— t
‘VN30AB, VN35AB ........... F 35V — !
VNB7AB .ottt ieiieeiennennn, 60V GATE |
VUNBIAB ..ottt iiiet e 8oV
VNGOAB ©.eteee et eeieieiiiaaaaeans .. 90V —2 5
Continuous Drain Current (see note 1) ......... 1.2A ‘ SOURCE
Peak Drain Current (see note 2) ............... 3.0A _ - o U soumce
Continuous Forward Gate Current ............ 2.0mA ’
Peak-gate Forward Current.................. 100mA g‘:;’r" ':;:':;'x t?::::'ed to source.
Peak-gate Reverse Current .................. 100mA .
Gate-source Forward (Zener) Voltage .......... +15V CHIP TOPOGRAPHY
Gate-source Reverse (Zener) Voltage.......... -0.3v
Thermal Resistance, Junction to Case ....... 20°C/W +
Continuous Device Dissipation at (or below)
25°C Case Temperature ..............o..... 6.25W
Linear Derating Factor .................... 50mW/°C
Operating Junction
Temperature Range ...... [T, -55 to +150°C
Storage Temperature Range .......... -55 to +150°C
Lead Temperature g
(1716 in. from case for 10 sec) ...... ceeea +300°C T
: . . . | 7 mil |«
Note 1. Tc = 25°C; controlled by typical rpS(on) and maximum s;ﬁ-souncs
. power dissipation.
Note 2. Pulse width 80usec, duty cycle 1.0%.
Note 3. The Drain-source diode is an integral part of the MOSFET
structure. v

25



'VN30AB, VN35AB, VN67AB, VN89AB, VN9OAB INTERSIL

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

VN30AB VN35AB VN67AB VNB9AB VNS0AB
CHARACTERISTIC UNIT | TEST CONDITIONS
MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP | MAX -
1 BVpss Drain Source Breakdown 35 35 60 80 90 v Ip = 10pA, VGs = 0
2 Vas(th) Gate Threshold Voltage 08 | 1.2 08 | 1.2 081 1.2 08 | 1.2 08 | 1.2 Ip = 1.0mA, Vps = Vs
‘3|8 | lass Gate-Body Leakage 0.01| 05 001| 05 0.01 0.5 0.01| 05 001 05 A Vas = 10V, Vps = 0
T Zero Gate Voltage . s
4| A |Ipss . 10 10 10 10 10 Vps =25V, Vgs =0
T Drain Current
s (': Rosion) Drain-Source ON-State 6.0 45 5.1 5.1 6.0 o Vas = 5V, Ip = 300mA
DSlon Resistance (Note 1) 22 5.0 R 22| 25 22 | 35 22 45 22| 5.0 Vas = 10V, Ip = 1.0A
ON-State Drain Current \
6 ID(on) 1.0 | 20 10| 20 1.0} 20 1.0 | 20 1.0] 20 A Vps = 25V, Vgs = 10V
(Note 1) .
7 gts Forward Transconductance 250 250 250 250 250 mQ | Vps =25V, Ip = 0.5A
8| p | Ciss . Input Capacitance (Note 2) 50 50 50 50 50
9 lvl Ci Reverse Transfer 10 10 10 10 10 Ves = 0, Vps = 24V,
A i Capacitance (Note 2) oF Gs , Vbs \
- - f = 1.0MHz
L] Common Source Output - -
10| 1 | Coss . 40 40 40 40 40
c Capacitance (Note 2) .
11}~ | ton Turn-ON Time (Note 2) - - 4 10 4 10 4 10 4 10 4 10
12 totf Turn-OFF Time (Note 2) 4 10 4 10 4 10 4 10 4 10 ns
Note 1. Pulse Test — 80us, 1% duty cycle.
Note 2. Sample Test.
. 1 T T
T P 11
LHH F
o ) L1 TH
23 ] 11
wn Ly
- E‘ pal
5Z y
wo v
w2 E— ,
g A
E z 0.1
w 2‘_), '
2w |'
EQ
o2 =
BET o - ,
] |
g | , t‘—>i
= ty——
=
i DUTY CYCLE, D =t,/t,
LI
0.01 0.1 1 10 100 . 1000
t, — TIME (msec)
POWER DISSIPATION vs CASE = DC SAFE OPERATING REGION BREAKDOWN
OR AMBIENT TEMPERATURE Tc = 25°C VOLTAGE VARIATION
80 - 10 =500 250 3100 410 1 :
- = I
2 2 Fte =5 ms SRR 12
= 75 ‘= T 3
< < b N o
H et | _DbC RERE w A
6.0 —> z 1 yo
g N INFINITE HEAT SINK @ 3 A
< a5 Naoem g TN g, P
e \ o ] N 31 ] A
g AN E VN0AB, VN35AD] T 1 “
o 3. I 01 = , V.
5 30 FaR— 3 09
w o VN67ABF—H1H g
= 15 ——FREE AIR 1 T + .
s - o . a VN89AB
s % N\ = VNSOAB 08
S~ 0 0.01 ’ (]
0 +40 +80 +120 +160 +200 1 10 100 -40 -20 0 20 40 60 80 100120140
T - TEMPERATURE (°c) ) Vps — DRAIN TO SOURCE VOLTAGE (VOLTS) TEMPERATURE — °C
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INMERSIL

VN35AK, VN66AK, VN67AK,

VN98AK, VN99AK

n-ChanneI Enhancement-mode

FEATURES

"« High speed, high current switching
« High gain-bandwidth product

¢ Inherently temperature stable

« Extended safe operating area

e Simple DC biasing

Requires almost zero current drive

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

Drain-source Voltage

VUNBBAK it i iiieii e 35V

VNBBAK, VNB7AK ... . it 60V

VNOBAK, VNOSAK ... ittt i, g0V .
Drain-gate Voltage

VNBBAK it e 35V

VNBBAK, VNB7AK ... .coiiiiiiiiiiiinna., 60V

VNOBAK, VNOIAK ....iiiiiiiiiiiiiiienann, a0V
Continuous Drain Current (see note 1) ......... 1.2A
Peak Drain Current (seenote 2) ............... 3.0A
Gate-source Forward Voltage .................. +30V
Gate-source Reverse Voltage .................. -30V
Thermal Resistance, Junction to Case ....... 20°C/W
Continuous Device Dissipation at (or below)

25°C Case Temperature .......ccovvvveenn.. 6.25W
Linear Derating Factor .................... 50mwW/°C
Operating Junction .

Temperature Range ................ =55 to +150°C
Storage Temperature Range .......... -55 to +150°C
Lead Temperature : :

(1/16 in. from case for 10sec) ............. +300°C

Note 1. Tc = 25°C; controlled by typical rDS(on) and maximum
power dissipation.

Note 2. Pulse width 80usec, duty cycle 1.0%.

Note 3. The Drain-source diode is an integral part of the MOSFET
structure.
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Vertical Power MOSFET

APPLICATIONS

« High current anaiog switches
* RF power amplifiers

o Laser diode pulsers

o Line drivers

¢ Logic buffers

Pulse amplifiers

SCHEMATIC DIAGRAM (OUTLINE DWG. TO-39)

DRAIN

(see note 3)

GATE

SOURCE 3

2
DRAIN
SOURCE

GATE

Body internally connected to source.
Drain common to case.

CHIP TOPOGRAPHY




VN35AK, VN66AK, VN67AK, VN9SAK, VNOSAK

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

nuLL.

) VNQS;\K VN66AK VN98AK
CHARACTERISTIC VN67AK VNS9AK UNIT TEST CONDITIONS
MIN [ TYP | MAX| MIN | TYP | MAX | MIN | TYP | MAX i
| 1] BVpss _ Drain-Source Breakdown 35 60 90 v Vgs =0, Ip = 10pA
| 2| VaGs(th) Gate-Threshold Voltage 0.8 -20 | 0.8 20 | 0.8 2.0 Vos = VGs, Ip = 1mA
3 0.5 | 100 0.5 | 100 0.5 | 100 Vgs = 156V, Vps =0
— - k
4 less  Gate-Body Leakage 500 500 500 | ™ [Ves = 15V, Vps = 0, Ta = 125°C (Note 2)
| 5| 10 1 10 10 Vps = Max. Rating, Vgs = 0
6 : \ Zero Gate Voltage 500 500 500 pA | Vos = 0.8 Max. Ratiqg. Vas =0,Ta=125°C
—1 | pSs Drain Current - (Note 2)
. 7] c 100 100 100 "] nA |Vps=25V,VGgs =0
| 8| Ip(on)  ON-State Drain Current 1.0 | 20 1.0 | 2.0 1.0 | 2.0 A | Vps = 25V, Vgs = 10V
B VNBBAK 1.0 1.1 VGs =5V, Ip = 0.3A
10 VoS on) Drain-Source VNIBAK 22 | 3.0 22 | 40 v Vas = 10V, Ip = 1.0A (Note 1)
1 S1on’ Saturation Voltage | VN3SAK 1.0 1.1 12 Vas = 5V, Ip = 0.3A
12 VNI9AK 22 | 25 22 | 35 22 | 45 Vgs =10V, Ip = 1.0A
13| gfs Forward Transconductance 170 | 250 170 | 250 170 | 250 mQ | Vps = 24V, Ip = 0.5A, f = 1KHz
14| p | Ciss Input Capacitance 40 50 40 50 40 50 ' ’ ’
Y Common Source Output : -
38 | 4 = = =
E N | Coss Capacitance 5 35 40 32 40 pF | Ves =0, Vbs 24V,'f 1MHz | (Note 2)
16 Cl Crss Reverse Transfer Capacitance 7 10 6 10 5 10
[17] | | ton Turn ON Time 3 8 3 8 3 8 n
18| ¢ [tor Turn OFF Time 3| 8 3 | 8 3 | 8 s
Note 1. Pulse test — 80us pulse, 1% duty cycle. Note 2. Sample test.
THERMAL RESPONSE
1 1111 1 11
NN -
T ImEEsss
D=05 = = tH =
- 1 1H
E ’
% g ‘/ ! A
[ 2 =g 1
£z M
wo 1
wa /
21
< /
33
ws 7
2w
£5 =i 4 L
== iy
<z
- lz-———-b
DUTY CYCLE, D =1,/t,
‘ LLOI L
! 0'03).01 0.1 1 . 10 100 1000
t, — TIME (msec) . .
POWER DISSIPATION vs CASE ~ DC SAFE OPERATING REGION BREAKDOWN
OR AMBIENT TEMPERATURE Tc = 25°C VOLTAGE VARIATION
P WITH TEMPERATURE
20 v = on . .M 250 4 100 43 10 -
@ g tp =5 ms<] - t 12
- 7.5 b4 == <j 1 '~ L ot
3 g e FS~RET - »
; 6.0 2 . & 1 = = g ' o
s N INFINITE HEAT SINK u ; 3
£ \oew s = I P
; 45 \ ; i NG L g 4/
a 2 ! ' |
E 30 \\ g 0.1 HE VN3SAK R 8 o9 -
£ 15— rFRecar b VUNGGAK, VNETAKT, ®
e 208°C/W £ VN9BAK, VNISAK - 08
° j ) 0.01 IR T
0  +40 +80 +120 +160 +200 1 10° 100 -40-20 0 20 40 60' 80 100 120140

T — TEMPERATURE (°C)

Vps — DRAIN-TO-SOURCE VOLTAGE (VOLTS)
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TEMPERATURE — °C



INTEESIL | VN4OAF, VN67AF, VNS8OAF

n-Channel Enhancement-mode
Vertical Power MOSFET

FEATURES : APPLICATIONS

* High speed, high current switching « Switching power supplies

« Current sharing capability when paralleled * DC to DC inverters

« Directly interface to CMOS, DTL, TTL logic e CMOS and TTL to high current interface

« Simple DC biasing o Line drivers :

* Extended safe operating area ¢ Logic buffers

¢ Inherently temperature' stable * Pulse amplifiers ’ 2

+ Reliable, low cost plastic package DC motor controllers

ABSOLUTE MAXIMUM RATINGS i SCHEMATIC DIAGRAM  (OUTLINE DWG. TO-202)
(Ta =.25°C unless otherwise noted)

Drain-source Voltage :
VNAOAF .« e 40V

DRAIN

VNB7AF .« i ie e e e ieaann 60V ] B
VNBOAF ..ttt niee e 8ov ¢
Drain-gate Voltage I
VN4OAF . . e 40V GATE —
VNB7AF . . e 60V
VUNBOAF . . i e e e e e enans 80V
Continuous Drain Current (see note 1) ......... 1.7A [¢]
Peak Drain Current (see note 2) ............... 3.0A : SouRce
Continuous Forward Gate Current ............ 2.0mA Body internally connected to source.
Peak-gate Forward Current .................. 100mA Drain common to tab.
Peak-gate Reverse Current .................. 100mA
Gate-source Forward (Zener) Voltage .......... +15V CHIP TOPOGRAPHY
Gate-source Reverse (Zener) Voltage.......... -0.3V '
Thermal Resistance, Junction to Case ......10.4°C/W T
Continuous Device Dissipation at (or below)
25°C Case Temperature ........oovvneennnn.n 12W
Linear Derating Factor .................... 96mW/°C
Operating Junction
Temperature Range................ —40 to +150°C
Storage Temperature Range .......... —-40 to +150°C
Lead Temperature
(1/16 in. from case for 10sec) ............. +300°C

Ilw g9

Note 1. Tc = 25°C; controlled by typical rDS(on) and maximum
power dissipation.

Note 2. Pulse width 80usec, duty cycle 1.0%. ‘ | 7 mil }‘#
Note 3. The Drain-source diode is an integral part of the MOSFET ' T
structure. 6 mil SOURCE

|« 60 mil |
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VN4OAF, VN67AF, VNS89AF

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

INTERSIL

VN4OAF VN67AF VNB89AF
ARACTERISTIC 1
CHARAC TYP [MAX | MiN | TYP |MAX |MiN| Tvp MAX | °NT TEST CONDITIONS
1 . 60 80 Vgs = 0, Ip = 10uA
Y Drain-Source Breakdown ===
B rain-Sou 60 80 v [Ves=0,lp=25mA
3 Gate-Threshold Voltage 1.2 0.8 | 1.2 08 | 1.2 Vps = VGs, Ip = 1mA
4 0.01 10 0.01 10 . 0.01 10 Vgs = 10V, Vps =0
— Gate-Body Leakage
5|s ate-Body Leakag 100 100 7100 Vas = 10V, Vps = 0, Ta = 125°C (Note 2)
| 6] I 10 10 10 p#A | Vps = Max. Rating, Vgs = 0
| s = i = = 0
7T Zer? Gate Voltage 100 100 100 Vps = 0.8 Max. Rating, Vas =0, TA=125°C
1 Drain Current ] (Note 2)
_8 c 100 100 100 nA | Vps =25V, Vgs =0
9 ON-State Drain Current 2 10| 2 1.0 A | Vps =25V, Vgs = 10V
[10] v _ 03 03 0.4 Vs =5V, Ip = 0.1A
| 11 Drain-Source Saturation 1.0 | 2.0 1.0 | 1.7 14 | 19 v Vas =5V, Ip = 0.3A Note 1
12 Voltage 1.0 1.0 ) 13 Vas = 10V, Ip = 0.5A (Note 1)
13 . 22 | 5.0 22 | 356 22 | 45 Vgs = 10V, Ip = 1.0A
14 . Forward Transconductance 250 250 250 mU | Vps =24V, Ip = 0.5A, f = 1KHz
15 Input Capacitance 50 50 50
16| [Y) Reverse Transfer Capacitance 10 10 10 pF |Vas =0, Vps = 25V, f=1.0MHz
17| N Commf)n-Source Output 50 50 50
| A Capacitance . , (Note 2)
18| M Turn-ON Delay Time 2 5 2 5 2 5
9] & Rise Time ) 2 |5 2 |5 2 [ 5
[20] Turn-OFF Delay Time 2 | s 2 | 5 2 [ 5 | ™
21 Fall- Time . 2 5 2 5 2 5
Note 1. Pulse test — 80us pulse, 1% duty cycle.
Note 2. Sample test.
THERMAL RESPONSE
1 1
1
| = ==
+ LT —1
- | —_ A
<z T =
£3 I L1 =
wh L A
£ 3 //’ M
2 [0 /
TBe | /]
21 o V|
£z ©
we
2w =
EQ
B2 __.I-
] g t »I
1
Tw
DUTY CYCLE, D =t,/t,
00801 1 10 100 1000
t, — TIME (msec)
POWER DISSIPATION vs DC SAFE OPERATING REGION BREAKDOWN
CASE TEMPERATURE Tc = 25°C VOLTAGE VARIATION
WITH TEMPERATURE
10 700 eacEEE] ]
@ = =] msec-stgtq 190 '-‘:?.c"wc 1.2
E g F—tp=_5mseci NN -
£ H AN A a .
z = 0 ~ H 11 7
2 E HEAT SINK| é ! it 3 P
= 04°c z 1| —— L = 1
] .3 TN, . E -
3 z VN 20AF E P
& F —— £ = ! 1
= S TAF L] 3 09
g . wWeArER £
| -] VN 89AF =:=:ﬂj @
& — 0.01 | o8
: +80 +120 +160 +200

T — TEMPERATURE (°C)

10
Vps =~ DRAIN-SOURCE VOLTAGE (VOLTS)

210

-40 -20 0 20 40 60 80 100 120140
TEMPERATURE — C



INMTERSIIL , VN46AF, VN66AF, VN88SAF

n-Channel Enhancement-mode
Vertical Power MOSFET

FEATURES . APPLICATIONS
* High speed, high current switching ) + Switching power supplies
* Current sharing capability when paralleled e DC to DC inverters *
 Directly interface to CMOS, DTL, TTL logic e CMOS and TTL to high current interface
¢ Simple DC biasing " ¢ Line drivers '
» Extended safe operating area « Logic buffers
« Inherently temperature stable « Pulse amplifiers
ABSOLUTE MAXIMUM RATINGS SCHEMATIC DIAGRAM (OUTLINE DWG. TO-202)
(Ta = 25°C unless otherwise noted) DRAIN
- Drain-source Voltage Body internally connected to
VN4BAF . ..ot eeaas 40V source. Drain common to tab.
VNBBAF . ..ottt 60V
VNBBAF .. ittt ee i e 8ov
Drain-gate Voltage : (see note 3)
VNABAF ..ol 4OV
VNBBAF . ..ottt 60V
VNBBAF ...ttt ittt 8ov
Continuous Drain Current (see note 1) ......... - 1.7A
Peak Drain Current (seenote 2) ............... 3.0A
Continuous Forward Gate Current ............ 2.0mA
Peak-gate Forward Current .................. 100mA Eime
Peak-gate Reverse Current .................. 100mA .
‘Gate-source Forward (Zener) Voltage ........ . +15V CHIP TOPOGRAPHY
Gate-source Reverse (Zener) Voltage.......... -0.3V
Thermal Resistance, Junction to Case ...... 10.4°C/W -
Continuous Device Dissipation at (or below)
25°C Case Temperature ...........cvvvevnnn.. 12W
Linear Derating Factor .................... 96mW/°C
Operating Junction ’
Temperature Range ................ -40 to +150°C
Storage Temperature Range........... -40 to +150°C
Lead Temperature
(1/16 in. from case for 10 sec) ............. +300°C

llw g9

Note 1. Tc = 25°C; controlled by typical rpS(on) and maximum
power dissipation.

Note 2. Pulse width 80usec, duty cycle 1.0%. -

Note 3. ;rhe Drain-source diode is an integral part of the MOSFET
structure.

| 60 mil i
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VN46AF, VN66AF, VNSSAF - INTERSIL

ELECTRICAL CHARACTERISTICS (25°C uniess otherwise noted)

. VN46AF VNE6AF VNB8BAF
CHARACTERISTIC MINTTYP | MAX | MINTTYP | MAX | MINT VP | MAX UNIT TEST CONDITIONS
1 ) 40 ] 60 80 Vas = 0, Ip = 10pA
1 Vi - Breakd:
2] BVpss Drain-Source Breakdown 20 - 50 80 V [Vas=0 1o = 2.5mA
| 3| . | Vas(th) Gate-Threshold Voltage 08 | 1.7 08 | 1.7 0.8 | 1.7 Vps = Vgs, Ip = 1mA
4 0.01| 10 0.01] 10 0.01 | 10 Vgs = 10V, Vps = 0
— I Gate-Body Leakage
5] ¢ GSs ' Y 9 100 100 100 Vas =10V, Vps = 0, TA = 125°C (Note.2)
| 6] 1 : 10 10 10_| wA | Vbs = Max. Rating, Vas = 0
A Zero Gate Voltage 2 Vps = 0.8 Max. Rating, Ves =0, TA=125°C
_7_ T | loss Drain Current 100 100 100 (Note 2) . :
B cl: 100 100 100 nA_| Vos = 25V, Vas = 0
| 9] ID(on)  ON-State Drain Current 1.0 2 1.0 2 1.0 | 2 A | Vps =25V, Vas = 10V
[10] i 03 0.3 0.4 Vgs = 5V, Ip = 0.1A
11| Vos(on) Drain-Source Saturation 10 | 15 1.0 | 15 14 | 1.7 v Vgs = 5V, Ip = 0.3A Note 1
[12] | %5 voltage 10 1.0 13 Vas = 10V, Ip = 0.5A (Note 1)
13| 22 { 3.0 22 | 3.0 22 | 4.0 Vgs = 10V, Ip = 1.0A
_& gis Forward Transconductance 150 | 250 150 | 250 150 | 250 m{ | Vps = 24V, Ip = 0.5A,f = 1KHz
15 | D Ciss Input Capacitance 50 50 50
16| y | Crss Reverse Transfer Capacitance 10 10 10 pF | Vas =0, Vbs = 25V,
. f = 1.0MHz
17 : Coss Comm'on Source Output 50 50 50
|| Capacitance
18] M [talon) _ Turn-ON Delay Time 2 | 5 2 | 5 2 | 5 (Note 2)
[19] ¢ [t Rise Time 2|5 2 |5 2 | 5
20|  [td(o) _ Turn-OFF Delay Time 2 | 5 2 | 5 2 15 | ™
21 tf Fall Time 2 5 2 5 2 5
Note 1. Pulse test — 80us pulse, 1% duty cycle. Note 2. Sample test.
THERMAL RESPONSE ‘ ot
1 1L 1
NN
THIL H a2
D = 0! A
2 T _
3 1 L
wN - 1
. 3 s T 1 !
- L1 Y
5z o |- b
g T A
2= _‘ ¥
;f 3z 0.1 -
S D=
ws g
2w -
. k5
wa t,—»l
1w .
§‘ ty—
DUTY CYCLE, D =t,/t,
%01 o 1 10 100 1000
. t, — TIME (msec)
POWER DISSIPATION vs CASE DC SAFE OPERATING REGION BREAKDOWN
OR AMBIENT TEMPERATURE . Tc = 25°C : VOLTAGE VARIATION
N ’ - _WITH TEMPERATURE
— 18 - =
£ 7 12
<15 S ’
- : 8, p
.9_ 1 INFINITE HEAT SINK N & g B P
< 9 04°ch g i : 1
2 \ -3 I g 1 =
a 2 VNAGAF, 2 .
§ 6 \ § 01 VN46AF s ) —
3 FREE AIRL—N\{ | VNBBAF 8 09
! 04°cIw 2 VN8BAF, e
€ 0 1 0.01 L1 08
10 440 +80 +120 +160 +200 e ps 100 .
T — TEMPERATURE (°C) Vps — DRAIN-SOURCE VOLTAGE (VOLTS) ’ -40-20 0 20 40 60 80 100 120140

TEMPERATURE — °C



INTERSIL ~ IVN5000/1 AN Series
, n-Channel Enhancement-mode
Vertical Power MOSFET

FEATURES ' APPLICATIONS
« High speed, high peak current switching LED and lamp drivers
High. gain, wide-band amplifiers

¢ Inherent current sharing capability wher) paralleled
« Directly interfaces to CMOS, DTL, TTL logic
« Simple, straight-forward DC biasing

- Inherent protection from thermal runaway

High speed switches
Line drivers

Logic buffers

« Reliable, low cost plastic package Pulse amplifiers

.- SCHEMATIC DIAGRAM  (OUTLINE DWG. T0-237)
ABSOLUTE MAXIMUM RATINGS ' DRAIN

(Ta = 25°C unless otherwise noted)

Drain-source Voltage ‘ gy
IVN5000AND, IVNSOOTAND. i, 40V ' i
IVNS000ANE, IVN5001ANE ... ... A 60V ¢— t (see note 3)
IVN5000ANF, IVNS0O1ANF .........ccovnnnnn. 80V i

. GATE i

Drain-gate Voltage !
IVN5000AND, IVN5S00TAND. ......cvvveinynnn. 40V aan
IVNS000ANE, IVNSO01ANE ........oovvinan., 60V
IVN5000ANF, IVNSOOTANF ................... 80V SOURCE

. . Body internally connected to source .

Continuous Drain Current (see note 1) ......... 0.7A Drain common to tab S G b

Peak Drain Current.(seenote2) ............... 20A

Gate-source Forward Voltage..... e +30V CHIP TOPOGRAPHY

Gate-source Reverse Voltage .................. =30V g

Thermal Resistance, Junction to Case ...... 62.5°C/W

Continuous Device Dissipation at (or below)
25°C Case Temperature .........o.coevvuunnnn. 2.0W T

Linear Derating Factor ................ ....16mW/°C

Operating Junction :

Temperature Range ................ -40 to +150°C

Storage Temperature Range .......... -40 to +150°C

Lead Temperature
(1/16 in. from case for 10.sec) ........ P +300°C

Note'1. Tc = 25°C; controlled by typical rps(on) and maximum -
. power dissipation.

lw g9

Note 2. Maximum pulse width 80usec, maximum duty cycle 1.0%.

Note 3. The Drain-source diode is an integral part of the MOSFET
structure.

| 60 mil - >
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IVN5000/1 AN Series | | INTERSIL

ELECTRICAL CHARACTERISTICS (25°C unless otherwis‘e noted), Vs = 0

) . IVNS000AND IVN5S000ANE IVNSO00ANF - ) .
CHARACTERISTICS IVN5001AND IVN5S001ANE INV5001ANF UNIT TEST CONDITIONS
B MIN |TYP [MAX | MIN | TYP | MAX | MIN | TYP | MAX
1 BVoss Dralrj-Source Breakdown 40 80 ‘ 80 Vas = 0, Ip = 104A
] Voltage .
2 Gate IVN5000 Series | 0.8 20 | 08 20 | 08" 20| V ) :
— Vas(th) Threshold Vbs = Vas, Ip = 1mA
3 Voltage . | IVN5001 Series | 0.8 36 | 08 36 | 08 36
4] 0.1 10 0.1 10 0.1 10 Vags = 15V, Vps =0
E s lass Gate-Body Leakage . I 5 0 nA Vas = 15V, Vos = 0, Ta = 125°C
| 6| T 10 10 10 Vbs = Max. Rating, Vas = 0
| 7] A | lbss g::.,%aut:,e\::"age . 500 500 500 | wA | Vbs =0.80 Max. Rating, Vas =0, TA=+125°C
8l T 20 20 . 20 nA | Vps =24V, Vgs =0
]! o) ON-State IVN5000 Series | 1,0 | 1.9 1.0 |19 1.0 | 1.9 A | Vos =24V, Vgs = 10V
[10] © [ ®'°"  Drain Current |1VN5001 Series | 1.0 | 1.9 10 [19 10 [ 19 Vos = 24V, Vas = 12V_ _
AND 1. . K = =0.
al Drain-Source v”ggggANE 5 15 15 Vs = 8V, lp = 0.3A
1921 | Vos(on) Saturation  |IVNSOOOANF 20 | 25 20 | 25 20 25| | [Ves=10v,Ip=1.0A
T [ VNS00TAND 12 72 1.2 [Ves=7V.Io=03A
| 14] 9 VN5001ANF 19 | 25 19 [ 25 19 ] 25 Vas =12V, Ip = 1.0A Note 1
15 Static Drain- | jyN5000 Series 20 | 25 20| 25 ‘l20] 25 Vas =10V - (Note 1)
1 rps(on) Source ON Ip =1.0A
16 Resistance IVN5001 Series 19 | 25 19| 25 19| 25| o |Ves=12v
17 Small-Signal ||\ <005 Series 20 | 25 20| 25 20| 25 Vas =10V 10 = 1.0
— | rds(on) Drain-Source - _
18| p ON Resistance | IVN5001 Series 19 | 25 19 | 25 19 | 25 Vas = 12V = 1KHz
E Y | gts Forward Transconductance 170 | 280 170 | 280 170 | 280 mU | Vps =24V, Ip = 0.5A, f = 1KHz
120] N | Ciss Input.Capacnénce . 40 50 40 50 40 50 Vos = 24V, Vgs = 0
_g_1_ A | Coss - Output Capacitance 27 | 40 27 | 40 27 | 40 pF R (Note 2)
3?_ MICe Reverse Transfer Capacitance 6 10 , 6 10 6 10 f.= IMHz
(23] . [Talon) _Turn-ON Defay Time z [ 5 75 5 ,
|24 tr Rise Time 2 5 2 5 2] 5 See Switching Times Test Note 2)
25| [talo) Turn-OFF Delay Time 7 | 5 2 | s 2 | 5 | ™ | Circuit, page 2-42. (Note
2 te Fall Time 2 5 2 5 2 5
Note 1. Pulse test — 80usec, 1% duty cycle:
Note 2. Sample test. i
THERMAL RESPONSE DC SAFE OPERATING REGION
' Tc = 25°C
1 : T 10 tp=F
] - gz R
3 D=05 ne 1 — % Smsec
g 1L T 1.0
2 D =02 L > % =
b D=0.1 41 o<
g T .0 A 2 0.1 =={VNa00TAND &8
3 | g =\ VN5000ANE
=] L1 z v
g% oa ——IVN5001ANE 5
59 L IVNS000ANF
s _— I- _ 0.01 IVNS001ANF
€5 : .0 10 100
w = (1_,1 . Vps DRAIN — SOURCE VOLTAGE (VOLTS)
5 ety ’
w .
I DUTY CYCLE, D = tyt. .
w d 1/%2
0 POWER DISSIPATION
E DERATING
0.01 ] 24
0.01 0.1 1 10 100 ] 1000
tq — TIME (msec) 20 N
' 16 ™\ INFINITE HEAT SINK_|

‘25°C/W
N
FREE \IR\
208°C/W

; ~\

. T 0 40 80 120 160 200
Note: For other 5000 family characteristic curves, see page 2-41. T—TEMPERATURE—(°C)
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INTERSIL

FEATURES

o High speed, high peak current switching

¢ Inherent current sharing capability when paralleled
¢ Interfaces directly with CMOS, DTL, TTL logic

« Simple, siraight-forward DC biasing

¢ Inherent protection from thermal runaway

+ Reliable, low cost plastic package

These devices are Non-Zener equivalents of the
VNA40AF Series.

Original Type No. Equiv. Type No.

Zener Protected . Non-Zener
VN40AF IVN5001BND
VN46AF IVN5001BND
VN66AF » IVN5001BNE
VNG67AF IVN5001BNE
VNB8BAF IVN5001BNF

VN8SAF 'IVN5001BNF

ABSOLUTE MAXIMUM RATINGS
(25° C unless otherwise noted)
Drain-source Voltage

IVN5000BND, IVNSQO1BND ..............eel, 40V

IVNS000BNE, IVN5001BNE ............. e 60V

IVN5000BNF, IVNSOO1BNF ..........co0vvnnnn. 8sov
Drain-gate Voltage

IVN5S000BND, IVN5001BND .................. 40V

IVN5000BNE, IVN5001BNE ........ e 60V

IVNSOOOBNF, IVN5001BNF ................... 80v
Continuous Drain Current (see note 1) ........ 17A
Peak Drain Current (seenote 2)............... 3.0A
Gate-source Forward Voltage ................. +30V
Gate-source Reverse Voltage ................. -30V
Thermal Resistance, Junction to Case.... 10.4° C/W
Continuous Device Dissipation at (or below)

25°C Case Temperature ............ccoovuen 12wW .
Linear Derating Factor................... 96mwW/° C
Operating Junction

Temperature Range................ -40 to +150° C
Storage Temperature Range.......... -40 to +150°C
Lead Temperature : :

(1/16 in. from case for 10 sec)............ +300°C

Note 1. Tc = 25°C; controlled by typical rpS(n) and maximum
" power dissipation.

Note 2. Maximum pulse width 80usec, maximum duty cycle 1.0%.

Note 3. The Drain-source diode is an integral part of the MOSFET
structure. .

215

IVN5000/1 BN Series
n-Channel Enhancement-mode
Vertical Power MOSFET

APPLICATIONS

L]

Switching power supplies
DC to DC inverters

High gain, broad-band VHF/UHF Ampliﬂers

Line drivers
Logic buffers
Pulse amplifiers

SCHEMATIC DIAGRAM

DRAIN

—————

1 (;see note 3)

GATE

1
“—x
. 1
1

SOURCE

(OUTLINE DWG. TO-202)

CHIP TOPOGRAPHY

w69

2
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IVN5000/1 BN Series sk

ELECTRICAL CHARACTERISTICS (25°C unless otherwnse noted), Vas = 0

IVN5000BND IVN5000BNE IVN5000BNF ]
CHARACTERISTICS IVN5001BND IVN5001BNE IVN5001BNF | UNIT / TEST CONDITIONS
MIN [TYP [MAX [ MIN [TYP [MAX | MIN [TYP [MAX .
Drain-Source Breakdown . .
40 = =
1 BYoss Voltage 60 80 Vas =0, Ip =10pA
2] Gate IVN5000 Series | 0.8 20 | 08 20 | 08 20| V
- Vags(th) Threshold Vos = Vas, b = 1mA
3 Voltage IVN5001 Series | 0.8 36 | 08 36 | 0.8 36
4| 01 | 10 01 | 10 01 | 10 Vas = 15V, Vps = 0
M te-Body Leak A
5| g | /058 GaterBody Leakage 50 50 50 | " [Ves=15V,Vps =0, Ta= +125°C
6| T 10 10 10 Vps = Max. Rating, Vgs = 0
— te Volt: -
(7| A |1ogs  Zoro Sate Voliage 500 500 500 | uA [ Vos=0.80Max. Rating, Vas =0,TA=+125°C
| 8] T 20 20 ‘20 nA | Vps = 24V, Vgs = 0
9] ! ot ONState 1VN5000 Series | 1.0 | 1.9 10 | 1.9 10 | 1.9 A | Vos = 24V, Vas = 10V
110] C | 'olon Drain Current | IVN5001 Series | 1.0 | 1.9 | 1.0 [ 19 1.0 [ 1.9 i Vps = 24V, Vgs = 12V
1 N VN5000BND 15 15 15 | ~ | Ves =5V, Ip = 0.3A
KEI [ V. g:l'j':ai‘:r’]'ce IVN2OOOBNE 20 | 25 20 | 25 20 [25 | |, [Ves=1ov.ip-1.08
53 orage IVNB0OTBNE 1.2 12 2 b
14 9 IVN5001BNF 1.9 25 1.9 2.5 1.9 2.5 Vgs = 12V, Ip = 1.0A N ;
. " " ote
15 Static Drain- | )yN5000 Series 20| 25 20| 25 20 | 25 Vas = 10V 7| (Note 1)
1 ros(on) Source ON - Ip = 1.0A
16 Resistance IVN5001 Series 19 | 25 19 | 25 19 | 25 | ¢ |Ves=12v
17 Small-Signal | \\/\6600 Series 20 | 25 | |20 (.25 20 | 25| . |Ves=10V I = 1.0A
— ras(on) Drain-Source >
18( ON Resistance | IVN5001 Series 19 | 25 19 | 25 19 | 25 Vas = 12V f=1KHz
19| ¥ [grs Forward Transconductance - | 170 | 280 170 | 280 170 | 280 mQ | Vos =24V, Ip = 0.5A, f = 1KHz
[20| N [Ciss _ Input Capacitance 40 | 50 40 | 50 40 | 50 -
= Vps = 24V, =
21| A [Coss - Output Capacitance v 27 | 40 27 | 40 27 [ 40| pF | ZS1M;‘:Z Ves =0 (Note 2)
22| M Crss - Reverse Transfer Capacitance 6 10 6 10 6 10
23] (': talon) Turn-ON Delay Time 2 5 2 5 2 5
124) tr Rise Time 2 5 2 5 2 5 s See Switching Times Test N t’ 2
25| [td(or) Turn-OFF Delay Time 2 | 5 2 | 5 2. | 5 | ™ | Circuit page 2-42. (Note 2)
26 t Fall Time 2 | 5 2 5 2 | s
Note 1. Pulse test — 80usec, 1% duty cycle.
Note 2. Sample test.
THERMAL RESPONSE DC SAFE OPERATING REGION
: Tc=25°C
’ 1 111
” i —_—— - 10 = 500 usect-100 usec!
Y — i =aez g e e S
T T— 3 ~oaa
2 | T 2 3
< ~ ~
so | A =g £ 10 DC IVN5000BND
EN v ’ g EH IVN5001BND
-k i : S
] S IVNS000BNE
&g q Z o0 IVN5001BNE
nZ 4
21 / o
$: oo p ] IVN5000BNF
) b= 2 IVN5001BNF
ST = 001
FO 1.0 10 100
22 - : |- . Vps — DRAIN-SOURCE VOLTAGE (VOLTS)
b - .
ua : |
E= t—] - POWER DISSIPATION vs CASE
DUTY CYCLE, D =t,/t, OR AMBIENT TEMPERATURE
LI 1 |
“0.01 0.1 1 10 100 1000 {:
: t, - TIME (msec) I
2
S 12 INFINITE HEAT SINK
< 0.4°C/W
g 9
5 \
©
S \
2 3 FREE AIR N
| 104°C/W
® o L
. . e ‘0 +40 +80 +120 +160 +200
Note: For other 5000 family characteristic curves, see page 2-41. : T — TEMPERATURE (°C)
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INTERSIL

FEATURES.
¢ High speed, high current switching

« High gain-bandwidth product

¢ Inherently temperature stable’

+ Extended Safe Operating Area

* Simple DC biasing

¢ Requires almost zero current drive
* Small hermetic package

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

‘Drain-source Voltage

IVNS00OSND, IVN5001SND ........cvvvvunn... 40V

IVN5000SNE, IVN5001SNE ...........ccn..... 60V

IVN5000SNF, IVN5S001SNF ................... 80V
Drain-gate Voltage

IVN5000SND, IVN5001SND . .......cvvvvnnnn.. 40V

IVN5000SNE, IVN5S001SNE ................... 60V

IVNS0OOSNF, IVNS001SNF ............ ...t 80V
Continuous Drain Current (see note 1) ......... 0.9A
Peak Drain Current (seenote2) ............... 3.0A
Gate-source Forward Voltage .................. +30V
Gate-source Reverse Voltage .................. -30V
Thermal Resistance, Junction to Case ....... 40°C/W
Continuous Device Dissipation at (or below)

25°C Case Temperature .............oov.... 3.13W
Linear Derating Factor .................... '25mW/°C

Operating Junction
Temperature Range
Storage Temperature Range
Lead Temperature
(1/16 in. from case for 10 sec)

Note 1. Tc =
power dissipation.

-55 to +150°C
-55 to +150°C

+300°C

Note 2. Maximum pulse width 80usec, maximum duty cycle 1.0%.

Note 3. The Drain-source diode is an integral part of the MOSFET
structure.

+

25°C; controlled by typical rps(on) and maxlmum .

217

" IVN5000/1 SN Series

n-Channel Enhancement-mode

Vertical Power MOSFET

APPLICATIONS

Switching power supplies

DC to DC inverters

High gain, broad-band VHF/UHF Amplifiers
Line drivers -

Logic buffers

Pulse amplifiers .

Motor Controls

SCHEMATIC DIAGRAM (OUTLINE DWG. TO-52)

DRAIN

(see note 3)

—————

——

[—

GATE

'SOURCE

GATE SOURCE

Body internally connected to source
Drain common to case

CHIP TOPOGRAPHY

nw 59




IVN5000/1 SN Series

'ELECTRICAL CHAﬁACTERISTICS (25°C unless otherwise noted), Ves = 0

 INTERSIL

IVN5000SND

IVN5000SNE IVN5000SNF
CHARACTERISTICS IVN5001SND IVN5001SNE INV5001SNF__ | UNIT TEST CONDITIONS
MIN ‘| TYP | MAX | MIN | TYP | MAX | MIN [TYP [MAX
Drain-Source Breakdown
40 = =
1 BVpss Voltage 60 80 VGs =0, Ip = 10pA
2 Gate IVN5000 Series | 0.8 20 | 0.8 20 | 08 20| V
— Vas(th) Threshold Vps = VGs, Ip = TmA
_i Voltage IVN5001 Series | 0.8 36 | 08 36 | 0.8 3.6
4 01 | 10 01 | 10 01 | 10 VGs = 15V, Vps = 0
— I Gate-Body Leakage - A -
EHEY Y 9 50 50 50 | " [Vas =15V, Vs = 0, Ta = +125°C
6| T : 10 10 10 Vps = Max. Rating, Vgs =0
— . |- Zero Gate Volt
| 7| A | loss D:?ﬁ ctreren(: 298 500 500 500 | pA | Vos =0.80 Max. Rating, VGs =0, TA=+125°C
8] T 20 | . } 20 20 nA | Vos =24V, Vgs =0 :
9| ! ofon) ON-State IVN5000 Series| 1.0 | 1.9 1.0 [ 1.9 1.0 [ 1.9 A | Vos =24V, Vas = 10V
10} € | Iolon) 5 in Current [1VNS5007 Series | 1.0 | 1.9 10 [ 1.9 1.0 [ 1.9 Vps = 24V, Vgs = 12V
ND . . . = -
1] Drain-Source lwgggggNE 1.5 1.5 15 Vas = 5V, Ip = 0.3A
12 Vos(on) Saturation IVN5000SNF 20 | 25 20 | 25 20 | 25 v Vas = 10V, Ip = 1.0A
13| Dsfon Voltace IVNSQOTSND 12 12 12 Vas = 7V, Ip = 0.3A
[ 14] N IVN5001SNF 19 [ 25 19 | 25 19 | 25 VGs = 12V, Ip = 1.0A N 1
15 Static Drain- | jyN5000 Series 20 |25 20 | 25 20 | 25 Vas = 10V (Note 1)
— ps(on) Source ON - Ip = 1.0A
16 Resistance IVN5001 Series 19 | 25 19| 25 19 | 25 | o |Ves=12Vv
17 Smg"-slgnal JVN5000 Series 20| 25 20| 25 20 | 25 Vas = 10V 1o = 1.0A
F— rds(on) Drain-Source >
18| p ON Resistance | 'VN5001 Series 19 | 25 19 | 25 19 | 25 Vas = 12V f=1KHz
E Y | ots Forward Transconductance 170 | 280 170 | 280 170 | 280 mQ | Vps =24V, Ip = 0.5A, f = 1KHz
20| N | Giss _ Input Capacitance 40 | 50 40 | 50 40 | 50 _ _ |
[21] A [ Coss _Output Capacitance 27 | 40 27 | 40 27 | 40 | pF ‘f/‘fs1;Aﬁ|4Y' Vas =0 (Note 2)
22| M [Crss Reverse Transfer Capacitance 6 10 6 10 6 10 i
23] &, [Talon) _Turn-ON Delay Time 7| 5 2 | 5 Z [ 5
124] tr Rise Time 2 5 2 5 2 5 n See Switching Times Test Note 2
(25| [talom) _Tum-OFF Delay Time 2 | 5 2 | 5 2 | 5 S | Gircut, page 2-42. (Note 2)
2 t Fall Time 2| 5 2 5 2 5
Note 1. Pulse test — 80usec, 1% duty cycle.
Note 2, Sample test.

Teth — EFFECTIVE TRANSIENT THERMAL RESISTANCE

(°C/W-NORMALIZED)

THERMAL RESPONSE

T T T
1 |
D=05 |=
Ran
L+ U
=02 ==
T P
D=01 1
// L
LT A
D= //
0.1 ~
. I-
t,-»l
t2—>
DUTY CYCLE, D= l1/t2
0.01
0.01 0.1 1 10 100

t1 — TIME (msec)

Note: For other 5000 family characteristic curves, see page 2-41.
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DC SAFE OPERATING REGION

ID DRAIN CURRENT — (AMPS)

Pp — POWER DISSIPATION (WATTS)

Tc =25°C

10

th=7 :
Imsec. 100pusec
|

SmsecN
ANY

D

{4

.

1
1

1
T
1

N

) ) 3

==1IVN5001SND== N
A NE

0.1

——IVNSo0TSNE

001 IVNS001SNF
10 10 100
Vs DRAIN — SOURCE VOLTAGE (VOLTS)

POWER DISSIPATION DERATING

3.6
3.0 ‘\
{‘IFIN TE HEAT SINK
u
24 \ 40°cC/wW
18 \
AN
FREE AIR
,
06— 250°C/W
0

40 80 120 160
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INTERSIIL o " IVN5000/1 TN Series

n-Channel Enhancement-mode
Vertical Power MOSFET |

FEATURES These devices are non-zener improved equivalents of
the following series.

¢ High speed, high current switching

~ " Intersil Equivalent Type No.
* High gain-bandwidth product Original Type No. Original Type No. Non-Zener or Preferred
¢ Inherently temperature stable Zener Protected  No Zener Protection Replacement
¢ Extended safe operating area VN30AB o IVN5001TND
) ) VN35AB IVN5001TND
* Simple DC Biasing VN35AK IVN5000TND 2
¢ Requires almost zero current drive VNE6AK IVN5000TNE
E VN67AB IVN5001TNE
’ VNB67AK 1IVNS000TNE
APPLICATIONS VNB9AB IVN5001TNF
. VNSCAB IVN5001TNG
* High current analog switches } VN9BAK IVN5000TNG
* RF power amplifiers VN99AK IVN5000TNG
oL diod I 2N6659 IVNS000TND
aser diode pulsers 2N6660 . IVN5000TNE
® Line drivers 2N6661 ‘ . IVNS000TNG
* Logic butfers "~ | SCHEMATIC DIAGRAM  (OUTLINE DWG. TO-39)
o Pulse amplifiers
DRAIN
ABSOLUTE MAXIMUM RATINGS
(T, = 25°C unless otherwise noted) (see note 3)
Drain-source Voltage -7
IVNS000TND, IVNS00O1TND ...........oueet. 40V i
IVNS000TNE, IVNS001TNE .............oott 60V O t
IVN5000TNF, IVNSOO1TNF .................. 80V GATE !
IVNS000OTNG, IVNS001TNG ....... e 90V -
Drain-gate Voltage
IVN5000FND, IVNS5001TND .........covvent.. 40V SOURCE s
IVNS000TNE, IVNS001TNE .................. 60V 2
IVN5S0OOTNF, IVNSOO1TNF .................. 80V DRAIN souRcE
IVN5000TNG, IVN5001TNG .......uovvnnn.. 9oV Body internally connected to source. '
Continuous-Drain Current (see note 1) ........ 1.2A Drain common to case.
Peak Drain Current (seenote 2)............... 3.0A .
Gate-source Forward Voltage ................. +30V CHIP TOE'OGRAPHY
Gate-source Reverse Voltage ................. -30V
Thermal Resistance, Junction to Case.... 20°C/W
Continuous Device Dissipation at (or below)
25° C Case Temperature .................. 6.25W
Linear Derating'Factor................... 50mW/°C
Operating Junction
Temperature Range............... —55 to +150°C
_ Storage Temperature Range......... —55 to +150°C
Lead Temperature v kil
(1/16 in. from case for 10sec)............ +300°C 5'2-“”““
Note 1. Tc = 25° C; controlled by typical rps(en) and maximum
. power dissipation.
Note 2. Maximum pulse width 80usec, maximum duty cycle 1.0%. su" 1
Note 3. The Drain-source diode is an integral part of the MOSFET '

structure.
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IVN5000/1 TN Series

ELECTRICAL CHARACTERISTICS (Ta = 25°C unless otherwise noted), Vgs =0

/

INTERSIL

Note: For other 5000 family characteristic curves, see page 2-41.

2-20

IVN5000TND IVN5000TNE IVN5000TNF IVN5000TNG .
CHARACTERISTICS INV5001TND IVN5001TNE IVN5001TNF IVN5001TNG UNIT TEST CONDITIONS
MIN | TYP [ MAX | MiN [ Ty [ Mmax [ min [ Tvp [ Max | min | Tvp | MAX
STATIC )
BVoss Drain-Source Breakdown - :
PSS voltage - 40 60 80 90 Vas =0, lp = 10 uA
Gate IVN5000 Series| o :
8 20 | 08 20 | 08 20 | 08 20 | v - -
Vasi Threshold Vps =Vgs, Ip =1 mA
() Voltage VN5001 Series| 0-8 36 | 0.8 36 | 08 36 | 08 3.6
01 [ 10 01 | 10 01 | 10 01 [ 10 Vas = 15V, Vps = 0
l ate-B
Gss  Gate-Body Leakage 50 50 50 50 | nA | Vas =15V, Vps =0,
Ta=+125°C"
10 10 10 10 Vps = Max. Rating,Vgs =0
] ] .
loss  Zero Gate Voltage 500 500 500 500 | uA | Vos = 0.80 Max Rating,
VGs =0, Ta = +125°C
20 20 20 20 nA Vps = 24V, Vgs = C
| ON-State IVN5000 Series| 1.0 | 1.9 10 | 1.9 1.0 | 1.9 1.0 | 1.9 Vps = 24V, Vgs = 10v /1!
PO Drain Current [TVNS007 Series| 7.0 19 10 | 19 1.0 19 10 | 19 A Vps = 24V, Vgs = 12V 11|
Drain-S IVN5000 Seri 15 15 15 15 Vas = 5V, Ip = 0.3A 111
rain-source ries T .
Vos(on) Saturation fg 25 ?2 25 fg 25 fg 25 \ xGS ;?Iv'l Io
Voltage IVN5001 Seri - - - - Gs=/V.lp=
5001 Series 19 | 25 19 | 25 19 | 25 19 | 25 Vs = 12V, Ip = 1.0AT -
* Static Drain-  [1yN5000 Series 20 [ 25 20 | 25 20 | 25 20 | 25 Vgs = 10V 1b=1.0a"
foston) gg:i'sctznocg |VN5001 Series 19 | 25 19 | 25 19 | 25 19 | 256 | 0 [Vas=12v i
DYNAMIC
' g’"?"'gig"a' IVN5000 Series 20 |'25 20 | 25 20 | 25 20 | 25 | | Ves=10v Io=10a"
T rain-Source = =
PStom - N Revtance| IVN5001 Series 19 | 25 19 | 25 19 | 25 19 | 25 Vas = 12V f=1KHz
gts Forward Transconductance 170 | 280 |° 170 | 280 170 | 280 170 | 280 m( | Vps=24V,Ip=0.5A,f=1KHz ||
Ciss Input Capacitance 40 50 40 50 40 50 40 50 Vps = 24V, Vgs = 0
Coss Output Capacitance 27 40 27 | 40 27 40 27 40 pF f=1MHz
Crss Reverse Transfer Capacitance |. 6 10 6 10 6 10 6 10 (see note 2)
“toon) Turn-ON Delay Time 2 5 27 5 2 5 2 5
t Rise Time 2 5 2 5 2 5 2 5 gera Snwi'chi"g 1‘;‘05 Test
tom__ Turn-OFF Delay Time 2 | 5 2 | 5 2 | 5 2 | 5 | ™ | Geonies)
t Fall Time 2 5 2 5 2 5 2 5 :
Note 1. Pulse test — 80usec, 1% duty cycle.
) Note 2. Sample test.
THERMAL RESPONSE DC SAFE, OPERATING REGION
- o
- Tc=25°C
i s 0
A1y s | e
D = 0. = = — 2 F—tp - 5mseca> -\
s ma 1] = - <
2 [T T 2 e A
is T A = £ 0 DC IVN5000TND
ze =T = g L IVN5001TND
] L] ,/ - I
(== AT LA 3
33 z IVN5000TNE
wo / I 01 IVN5001TNE
a2 o
Z L o
2z o1 | IVNS000TNF
-3 D= ° IVNS001TNF
wa o .
> H . 00
=4a] 1.0 1 100N\ IvNso00TNG
3 § Vps — DRAIN-SOURCE VOLTAGE (VOLTS) IVNS001TNG
o . .
w »n -
%8 il ,
E ——t—> POWER DISSIPATION vs CASE
DUTY CYCLE, D =1/t OR AMBIENT TEMPERATURE
L 1] .
0.01 - ;
0.01 0.1 1 10 100 1000 £
t, — TIME (msec) £
- g2
= \INFlNI'I‘E HEAT SINK
< 0.4°C
5 9
s \
« 6
&
H \
2 3|—FREEAIR
® |

0 +40  +80

+120 . +160 +200

T - TEMPERATURE (°C) ' .



INTERSIIL

IVN5001 Ai Series

n-Channel Enhancement-mode

FEATURES
.+ High speed, high peak current switching

« Inherent current sharing capability when paralleled
o Directly interfaces to CMOS, DTL, TTL logic

* Simple, straight-forward DC biasing ’

¢ Inherent protection from thermal runaway

« Reliable, low cost plastic package

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

Drain-source Voltage -
IVNSOOTAZE .. oot 60V

IVNSOO1 AZF ... it 80V
Drain-gate Voltage '
IVNSOOTAZE ... it 60V
IVNSOOTAZF ...y e .. 80V
Continuous Drain Current (see note 1) ......... 0.5A
. Peak Drain Current (see note 2) ............... 2.0A
Gate-source Forward Voltage........ e +15V
Gate-source Reverse Voltage ................. -0.3V
" Thermal Resistance, Junction to Case .. .... 62.5°C/W
Continuous Device Dissipation at (or below)
25°C'Case Temperature ..................... 2.0W
Linear Derating Factor ............ e 16mwW/°C
Operating Junction
Temperature Range ................ -40 to +150°C
Storage Temperature Range .......... —-40 to +150°C
Lead Temperature
(1/16 in. from case for 10sec) ............. +300°C

Note 1. Tc'= 25°C; controlled by typical rps(on) and maximum
power dissipation.

Note 2. Maximum pulse width 80usec, maximum duty cycle 1.0%:

_ Note 3. The Drain-source diode is an integral part of the MOSFET
structure.

Vertical Power MOSFET

APPLICATIONS

LED and lamp drivers )
High gain, wide-band amplifiers
High speed switches

Line drivers

Logic buffers . »
Pulse amplifiers . 2

SCHEMATIC DIAGRAM  (OUTLINE DWG. TO-237)

DRAIN

————n

[—

i
* (see note 3)
GATE I !
1
!

SOURCE
Body internally connected to source
Drain common to tab S G D

CHIP TOPOGRAPHY

Ly
© 6 mil GATE
X

{6 mil <

hw g9

->| 7 mil |«

L 6 mﬂ SOURCE

f 60 mil —— i
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IVN5001 AZ Series | | . INTERSIL

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted), Ves = 0

. IVN5001 AZE IVN5001 AZF
CHARACTERISTICS MIN| TYP | MAX | MIN| TYP | MAX ] UNIT TEST CONDITIONS
1 BVpss Drain-Source Breakdown Voltage 60 80 Vas = 0, Ip = 10uA
2] VaGs(th) Gate Threshold Voltage 0.8 2.5 0.8 2.5 Vv Vps = Vas, Ip = 1mA
| 31 s| iass ~ Gate-Body Leakage : 01] 100 Ot] 100} 4 | Ves=15V.Vos =0
4 T 500 500 Vags = 15V, Vpg = 0, TA = +125°C
5 A 10 10 Vps = Max. Rating, Vas = 0 .
A Zero Gate Voltage A
6| [ g L = S
6| 1| 'DSs Drain Current . 500 500 Vps = 0.80 Max. Rating, Vgs = 0, T = +125°C
711 . 20 20 nA Vps = 24V,Vgs = 0
8| C 'D(°“l ON-State Drain Current 1.0 1.9 1.0 1.9 A Vps = 24V, Vgg = 12
9 Vos(on Drain-Source - ) 1.2 1.2 v Vags = 7V, Ip = 0.3A
10 Saturation Voltage ) 1.9 3.0 1.9 3.0 -| Vas =12V, Ip = 1.0A (Note 1)
1 roson) o2t Drain-Source 19| 30 19| 30 Vas = 12V, Ip = 1.0A
ON Resistance
12| | rason Small-Signal Drain-Source 19| 30 19] 30| a | vVes=12vIp=10A1=1kHz
ON Resistance
13| D| ats Forward Transconductance 170 | 280 170 | 280 . ‘mU Vps = 24V, Ip = 0.5A, f = 1KHz
14| Y| Ciss Input Capacitance 40 50 40 50 .
15| N| Coss Output Capacitance 27 40 27 40 pF Vos = 24V, Vas ,= 0 (Note 2)
116 Al Crss Reverse Transfer Capacitance 6 10 6 10 f = 1MHz
17 ':' taon)  Turn-ON Delay Time 2 5 2 5 .
Bl Rise Time ] 2 S 2 51 nhs | SeeSwitching Times Test (Note 2)
19 td(ott)y  Turn-OFF Delay Time 2 5 2 5 Circuit, page 2-42 :
20 t Fall Time 2 5 2 5
NOTES: 1. Pulse test —80 us pulse, 1% duty cycle.
2. Sample Test.
THERMAL RESPONSE : , DC SAFE OPERATING REGION
‘ . Tc = 25°C
10
1 { 1T _ tp=
= @ 3
§ D =05 - % Smsec
< Basr® <
§ = U I 1.0
173 D= 02 - 1 -
9‘1 et 1 . E‘ Du,r
2 D=0.1 L4 « - e
H 2t 3
[ 1 P> 0.1 VNS
N LT -0 M 2 o §|VN5001AND
3 > s B E
=] a T IVNSQOIANE
4 TR
& Z o1 ] o _lvnggoo
2z - . 0.01 |IVNSQOIANF
iz BE= _ I- ‘ 10 10 100
E =~ t1_,| : Vps DRAIN — SOURCE VOLTAGE (VOLTS)
é ty)——>
i | DUTY CYCLE, D =1tq/ty
w
[
£
oo - ' POWER DISSIPATION
001 - 01 . 1 10 100 1000 DERATING
: ty — TIME (msec)
. 24
20 \

\ INFINITE HEAT SINK_ |

‘2 5°C/W
N
FREE AIR \
208°C/W

i ~N

: [/} 40 80 120 160 200
Note: For other 5000 famnly characteristic curves, see page 2-41. T-TEMPERATURE—(°C)
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INMERS L

IVN5200/1 HN Series

n-Channel Enhancement-mode

FEATURES
« High speed, high current switching

« Inherent current sharing capability when paralleled
Directly interfaces to CMOS, DTL, TTL logic

¢ Simple, straight-forward DC biasing

« Extended safe operating area

Inherently temperature stable

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

Drain-source Voltage

IVN5200HND, IVN5201HND .................. 40V

IVN5200HNE, IVN5201HNE ................... 60V

IVN5200HNF, IVN5201HNF .................L. 80V
Drain-gate Voltage

IVN5200HND, IVN52Q1HND .................. 40V

IVN5200HNE, IVN5201HNE ................... 60V

IVN5200HNF, IVN5201HNF ................... 8oV
Continuous Drain Current ..................... 5.0A
Peak Drain Current (seenote 1) ................ 12A

. Gate-source Forward Voltage .................. +30V

Gate-source Reverse Voltage .................. =30V
Thermal Resistance, Junction to Case ...... 4.17°C/W
Continuous Device Dissipation at (or below)

25°C Case Temperature ........ .covvinnn.. 30W
Linear Derating Factor ................... 240mW/°C
Operating Junction

Temperature Range ................ -55 to +150°C
Storage Temperature Range .......... -55 to +150°C
Lead Temperature

(1/16 in. from case for 10sec) ............. +300°C

Note 1. Maximum pulse width 80usec, maximum duty cycle 1.0%

Note 2. The Drain-source diode is an integral part of the MOSFET
structure.

2-23

Vertical Power MOSFET

APPLICATIONS
« Switching power supplies

* DC to DC inverters
¢ Logic buffers

e Line drivers
« Motor controllers 2

« Power amplifiers

SCHEMATIC DIAGRAM  (OUTLINE DWG. 16-66)

DRAIN

(see note 2)

GATE

SOURCE

Body internally connected to source.
Drain common to case.

CHIP TOPOGRAPHY

1w 9oL

|14 mit>|

GATE 11 mil
i2

| 100 mil 1l




IVN5200/1 HN Series S ITERSIL

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted), Vés =0

IVN5200HND IVN5200HNE 1IVN5200HNF . N
CHARACTERISTICS IVN5201HND IVN5201HNE INV5201HNF UNIT TEST CONDITIONS
MIN | TYP | MAX | MIN | TYP | MAX | MIN | TYP MAX
1 BVoss Drain-Source Breakdown 40 60 80 Vs = 0, Ip = 1004A
| Voltage . v
2 Gate IVN5200 Series | 0.8 20 [ 08 20 |08 2,0 :
— Vas(th) Threshold - Vps = Vgs, Ip = 5mA
| 3 Voltage IVN5201 Series | 0.8 36| 0.8 36 | 08 36 | .
4 0.2 20 02 ] 20 0.2 20 Vas = 12V, Vps = 0
— ate-Body Leakage A
(5] |'oss @ y teakage 100 100 100 | " [Vas = 12V, Vbs = 0, Ta = +125°C
6|S 100 100 100 | uA | Vbs = Max. Rating, Vas = 0
1 Zero Gate Volta .
7 I Ioss D::’n C‘Zfrem 9e 5.0 5.0 [ 5.0 | mA | Vos = 0.80 Max. Rating, Vs = 0, TA= +125°C
el 7 100 100 100 nA_| Vos = 24V, Vas = 0
| 9] 1| 1o(on) ON-State IVN5200 Series | 5.0 | 10 5.0 | 10 5.0 <10 A Vps = 24V, Vgs = 10V
10| ¢ | °°"  Drain Current [IVN5201 Series | 5.0 | 10 50 [ 10 | 50 [ 10 [ Vps = 24V, Vgs = 12V
EE} VN5200HND . . R = =2.
1 Drain-Source |IVN5200HNE * 15 15 15 Vas = 5V, Ip = 2.0
12 . VN5200HNF 19 | 25 19 | 25 19 | 25 Vas = 10V, Ip = 5.0A
1 Vps(on) Saturation o v
|13 Voltage \r{l’\\‘/ggg CNE 1.2 1.2 1.2 Vas =7V, Ip = 2.0 (Note 1)
|14 9 VN5201HNF 18 | 25 18 | 25° 18 125 | . Vaes = 12V, Ip = 5.0A X
15 ] Static Drain-  |,yN5200 Series 0.38 | 0.50 0.38 | 0.50 0.38 | 0.50 VGs = 10V
— rps(on) Source ON Ip = 5.0A
16 Resistance  |IVN5201 Series 0.36 | 0.50 0.36 | 0.50 036050 | o | Ves=12v
17 Small-Signal | |yN5200 Series 0.38 | 0.50 0.38 | 0.50 0.38 | 0.50 Vas = 10V -
. ) Ip = 5.0A
— rds(on) Drain-Source - — f= 1KHz
_1_8’ o ON Resistance |!VN5201 Series 0.36 | 0.50 0.36 | 0.50 0.36 | 0.50 Vas = 12V
19|y | ofs Forward Transconductance 1.0} 1.8 |. 10 | 1.8 1.0 | 1.8 mho | Vps =24V, Ip = 5.0A, f = 1KHz
[20| N [ Ciss___Input Capacitance 210 | 250 210 [ 250 210 | 250
121| A | Coss Output Capacitance 160 | 200 160 | 200 160 | 200 pF | Vbs =24V, Vgs = 0 (Note 2)
22|M | Crss Reverse Transfer Capacitance 45 | 60 45 | 60 45 | 60 f=1MHz
23| | {td(on) Turn-ON Delay Time 4 20 4 20 4 20
Eyale - , - Ip = 4.0A
12417 |t Rise Time 4 120 412 4120 | s | See Switching Times Test (Note 2
25 td(off) Turn-OFF Delay Time .4 20 4 20 4 20 o 9 e2)
=— - Circuit, page 2-44.
26 tf Fall Time 4 20. 4 4 20
Note 1. Pulse test — 80usec, 1% duty cycle.
Note 2. Sample test.
) T
THERMAL RESPONSE » POWER DISSIPATION vs -
X CASE TEMPERATURE
111 | ] '
i —— 5
D = 0, G E
2 iii £
a UL z INFINITE HEAT SINK
E § D= -1 AN S = A\ —  417°C/W —]
£2 il g \
g B / g "
o - - .
oG L1 L 2 \
2 I ﬂ g "
< D= = \
£g o 2 s
ge l
¢ r < ol \
s . (0 440 480 4120 +160 +200
w2 t1—>| . T — CASE TEMPERATURE (°C)
| w
EI N > . v .
DUTY CYCLE, D =t;/t, - DC SAFE OPERATING REGION
LU L  Te=2s°C |
0.01
0.01 0.1 1 10 100 1000 100 =
- t, — TIME (msec) : 7 1 “I""vi T
= By 10t
E i) ! | l Lo
5 10—
&
« DC
2 N
= —IVN5200HND)|
%10 lVN5201HNDE Y
< 1VN5200HNE ~
] ——IVN5201HNE! =
o | __IVNS200HNF
0.1 L YNe20tHNE]|
1.0 10 100

-Note: For other 5200 family characteristic curves, see page 2-43.
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INTERSIL

IVN5200/1 KN Series

n-Channel Enhancement-mode

FEATURES
¢ High speed, high current switching

« Inherent current sharing capability when paralleled
-« Extremely low drive currents

« Simple, straight-forward DC biasing

« Extended safe operating area

o Inherently temperature stable

ABSOLUTE MAXIMU}M RATINGS
- (Ta = 25°C unless otherwise noted)

- Drain-source Voltage : ; - i
IVN5200KND, IVN5201KND .........ccvvvnnnn.. 40V

IVN5200KNE, IVNS201KNE ..........covnnn 60V

IVN5200KNF, IVN5201KNF ....... P ... 80V
Drain-gate Voltage

IVN5200KND, IVN5201KND . .......cooivett 40V

IVN5200KNE, IVN5201KNE ................... 60V

IVN5200KNF, IVN5201KNF ..............c..e. 80V

" Continuous Drain Current ...................u. 5.0A
Peak Drain Current (seenote 1) ................ 12A
Gate-source Forward Voltage .................. +30V
Gate-source Reverse Voltage .................. =30V
Thermal Resistance, Junction to Case....... 2.5°C/W
Continuous Device Dissipation at (or below)

25°C Case Temperature ..........coeevveenn.. 50W
Linear Derating Factor ................... 400mwW/°C
Operating Junction ‘ .

Temperature Range........ e -55 to +150°C
Storage Temperature Range .......... -55 to +150°C
Lead Temperature

(1/16 in. from case for 10 sec) ............. +300°C

Note 1. Maximum pulse width 80usec, maximum duty cycle 1.0%

Note ‘2. The Drain-source diode is an integral part of the MOSFET
structure. ’

2.25

Vertical Power MOSFET

APPLICATIONS

Switching power supplies

DC to DC inverters '

CMOS and TTL to high current logic

High current line drivers .

Motor controllers. 2
Power amplifiers

SCHEMATIC DIAGRAM (OUTLINE DWG. TO-3)

DRAIN

(see note 2) '
@ A2

- SOURCE \
]
! 1

— x cate X Q
i
GATE L_ ! 3DRAIN

1

SOURCE

" Body internally connected to source
Drain common to case

CHIP TOPOGRAPHY

T

w901

. 1
SOURCE 14 mil
_ i

|14 mit>|

| 100 mil al




IVN5200/1 KN Series | T

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted); Vas = 0

) IVN5200KND IVN5200KNE .| IVN5200KNF
CHARACTERISTICS IVN5201KND IVN5201KNE INV5201KNF UNIT TEST CONDITIONS
MIN [ TYP | MAX | MIN | TYP | MAX | MIN | TYP MAX
Drain-Source Breakdown
. 40 = =
1 BVpss Voltage } 60 80 Vas =0, Ip = 100pA
o Gate : Y}
2 1IVN5200 Series | 0-8 20 | 08 20 | 08 2.0
L —{ |Ves(tn) Threshold NE01 Se'fes , Vbs = Vas, Ip = 5mA
r'i . Voltage eries | 0.8 36 | 0.8 36 | 08 3.6
4 ' 02 | 20 021 20 02| 20 |- Vgs =12V, Vps =0
— | Gate-Body Leakage
[ 5| g | G55 eerody reakag T 100 100 | ™ [Ves =12V, Vos = 0, Ta = +125°C
6T 100 100 100 | wA | Vbs = Max. Rating, Vgs = 0
— Zero Gate Volt;
[7]A | 1oss o0 00 oRese 50 50 5.0 | mA | Vos =0.80 Max. Rating, Vas = 0, Ta= 125°C
_8‘ T 100 100 100 nA | Vps =24V, Vs =0
9! 1blon] ON-State IVN5200 Series | 5.0 | 10 50| 10 50| 10 A Vps = 24V, Vgs = 10V
10 C | 'olon Drain Current | IVN5201 Series | 5.0 | 10 50| 10 5.0 | 10 Vps = 24V, Vgs = 12V
117 VN5200KND 1. . ] = =2,
Ky Drain-Source vngzoo(\jg 5 15 1.5 Vs = 5V, Ip = 2.0A
12 > VNS200KNE 1.9 | 25 19 | 25 1.9 | 25 Vas = 10V, Ip = 5.0A
— Vps(on) Saturation - "
[ 13 Voltage VN5201KND 12 12 12 Vas = 7V, Ip = 2.0A
74] volag NSO KNE 18 | 25 18 | 25 18 | 25 Ves = 12V, Ip = 5.0A (Note 1)
15 o :tatic D(r)a’i\ln- |VN5200 Series 0.38 | 0.50 0.38 | 0.50 0.38 | 0.50 Vas = 10V
— | ros(on) Source - Ip = 5.0A
16 Resistance | VNB201 Series 0.36 | 0.50 0.36 | 0.50 036|050 | . |yas=12v
17 Small-Signal | |\ 15500 Series 0.38 | 0.50 0.38 | 0.50 0.38 | 0.50 Vas = 10V Ip = 5.0A
rds(on) Drain-Source —— _ X
18, ON Resistance | V5201 Series | 0.36 | 0.50 0.36 | 0.50 0.36 | 0.50 Ves = 12V . f=1KHz
119 ¥ | gfs Forward Transconductance 10 | 1.8 10] 1.8 1.0 1.8 mho. | Vps =24V, Ip = 5.0A, f = 1KHz
ﬂ N | Ciss Input Capacitance 210 | 250 210 | 250 210 | 250 |. - .
| 21 A [ Coss Output Capacitance 160 | 200 160 | 200 160 | 200 pF | V