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SILICONIX
INTEGRATED CIRCUITS

For over 25 years, Siliconix, has been a leading supplier of small-signal FETSs,
power MOSFETS, and a broad selection of analog integrated circuits (ICs). With
worldwide corporate and manufacturing headquarters in Santa Clara, California,
Siliconix also has manufacturing facilities in Wales, Hong Kong and Taiwan.

The IC products detailed in this data book include analog switches and multi-
plexers, data converters, wideband/video switches and multiplexers, display
drivers, power conversion ICs, and special function ICs and analog/digital gate
arrays. These products are designed for applications in the industrial, computer
peripherals, communications, and military markets. Siliconix serves these cus-
tomers with products of unequaled performance, quality and reliability through
the use of our leading design, processing, packaging and testing technologies.

The product specifications listed in this data book are arranged in a new, simpli-
fied format. The electrical tables and performance curves contain detailed infor-
mation, simplifying the tasks of design and component engineers. Each of the
data sheets has been controlled by the Siliconix quality assurance organization
which guarantees that all limits stated are fully tested in production.

We solicit your comments and suggestions, and look forward to continually serv-
ing your future analog integrated circuit requirements.
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About This Edition of the
Siliconix Integrated Circuit Data Book

NEW PRODUCT DATA SHEETS APPEARING FOR THE FIRST TIME:
PART NUMBER DESCRIPTION PAGE NUMBER

ANALOG SWITCHES AND MULTIPLEXERS

DGP201A Precision Quad Analog Switch (A/S) ........... ..o, 5-102
DGP303A Precision Dual SPDT A/S ... ittt ittt ittt 5-173
DG400-405 High Performance A/S .......cciuiiininininnnnnrenanans 5-212
DG408/409 High Performance 8-Channel/Differential 4-Channel

Multiplexers (MUX) ... viiii ittt ittt iiniincnennnnness 5-229
DG411/412/413 High Performance Quad A/SS ........cciviiiiinrnnnnnennns 5-234
DG417/418/419 High Performance Mini DIP Switches ..............ccvvuns 5-245
DG421/423/425 High Performance Dual A/Ss With Latches .................. 5-255
DG441/442 Improved Si-Gate Quad A/Ss (DG201A/202 Upgrade) ......... 5-265
DG444/445 Improved Si-Gate Quad A/Ss (DG211/212 Upgrade) .......... 5-274
DG480 8-Channel SWItCh Array .......ccviiiiiernerntinennrnnenns 5-282
DG485 8-Channel Low-Power Switch Array ..........coovivnnrnnenn. 5-288
DGP508A Precision 8-Channel MUX ...........ccciiiiiiiiiinnnnnnns 5-314
DG548/549 8-Channel/Differential 4-Channel Overvoltage Protected MUXs .. 5-369
DG566 Serial-loading Octal High-Voltage A/S ...................... 5-375
DG601 Low Charge High-Speed Quad A/S .............cciviiv.n 5-407
DG908/3909 8-Channel/Differential 4-Channel Fault-Protected MUXs ........ 5-414

DATA CONVERSION INTEGRATED CIRCUITS

Si2504 High Speed CMOS Successive Approximation Register ......... 6-22
Si7240 12-Bit Voltage-Output DAC ... .. vtiiiiiiiiiininnennnnnens 6-43
Si7533 10-Bit CMOS Multiplying DAC ... it in i i ieeeenennn 6-51
Si7541 12-Bit CMOS Multiplying DAC (MDAC) .. ...ovvinvinnnrnnennss 6-58
Si7541A 12-Bit CMOS Multiplying DAC ... vt ii it ie i ieenenenns 6-67
Si7542 12-Bit CMOS MDAC With 4-Bit Latches .............c00viuunnn 6-76
Si7543 12-Bit CMOS MDAC With Serial Input ...........ccovvieinn.. 6-90
Si7545 12-Bit CMOS MDAC With Latches ........covviiviinnennnnn. 6-104
Si7820 8-Bit Half Flash A/D Converter .........coviiiuvnnenernnnns 6-120
Sig603 8-Bit A/D Converter With Sample/Hold ..................... 6-130
Sig604 8-Bit A/D Converter With Sample/Hold ..................... 6-141

WIDEBAND/VIDEO INTEGRATED CIRCUITS

DG534 4-Channel Wideband/Video MUX ..........ciiiiiiiinnnnnnnnn 7-3
DG535 16-Channel Wideband/Video MUX (DIP-28) ...........cvvunn. 7-21
DG536 16-Channel Wideband/Video MUX (PLCC-44) ................. 7-34
DG538 8-Channel/Dual 4-Channel Wideband/Video MUX .............. 7-47
DG540 Quad Wideband/Video “T” Switch (20 Lead) ................. 7-65
DG541 Quad Wideband/Video “T” Switch (16 Lead) ................. 7-70

DG542 Dual SPDT Wideband/Video “T” Switch ................ ... ... 7-75
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NEW PRODUCT DATA SHEETS APPEARING FOR THE FIRST TIME (Cont’d)
PART NUMBER DESCRIPTION . PAGE NUMBER
SPECIAL FUNCTIONS

D470 Octal Driver/Buffer Switch Array ..........ccoviiiiiiinnnan, 8-29

Si7652 Low-Noise Chopper-Stabilized Op-Amp ........c.cvvviiveennn, 8-56
DISPLAY DRIVERS

Sig560 Electroluminescent Symmetric Row Driver ................... 9-27
ASIC

ISO5 15-Volt Analog/Digital Gate Arrays . ......cccveeevenncneeennss 11-3
POWER CONVERSION

Si9100/Si8101 1-Watt, High-Voltage Switchmode Regulators ................ 10-16

Sig9102 1-Watt, High-Voltage Switchmode Regulator ................. 10-26

Sig110/Si9111 High-Voltage Switchmode Controllers . . ....vvevvevvernnnnnn 10-35

Sig9115/8i9116 Off-Line Switchmode Controllers ........oovviiernnrnennns 10-43

DISCONTINUED/NEW UPGRADE CROSS REFERENCE:

PART NUMBER AVAILABILITY/REPLACEMENT/UPGRADE
D123 Note 2
DF320/320A Note 2
DF322A Note 2
DF331/332 Note 2
DF820 Note 2
DG151/153 Note 2
DG152/154 Note 2
DG161/163 Note 2
DG162/164 Note 2
DG200 DG200A
DG201 DG201A, DGP201A, DG441
‘DG300-308 DG300A-308A
DG381-390 DG381A-390A
DG491 Note 1
DG506-509 DG506A-509A
DG5240,2,4 Note 1
DG5241,3,5 DG421/423/425
G115-117 Note 2
G122/123 Note 2
PWM25 Note 1
PWM27 Note 1
PMW125 Note 1
Si25HC04 Si2504
Si8020/21 Note 1

NOTES:

1. Obsolete product.
2. Contact factory on availability.
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Si7533 ...
Si7541 ..
Si7541A ..
Si7542 ...
Si7543 ...
Si7545 ...
Si7652 ...
Si7660 ...
Si7661 ...
Si7820 ...
Sigeo1 ...
Sig6o2 ...
Sig603 ...
Sigeo4 . ..
Sig9ot ...
Si9100 ...
Sig101 ...
Si9g102 ...
Sig110 ...
Sig111 ..
Sig115 ...
Sig116 ...
Sigs51 ...
Sig552 ...
Sig553 ...
Sigs54 ...
Sigs55 ...
Si9556 . ..
Si9560 ...

6-10, 6-16
6-16
7-81
7-81
7-81
7-88
7-88
7-88
6-22
5-425
6-31
6-43
8-52
6-51

. 6-58

6-67
6-76
6-90
6-104
8-56
10-2
10-9
6-120
6-130
6-141
6-130
6-141
8-67
10-16
10-16
10-26
10-35

. 10-35

10-43
10-43
9-12
9-12
9-18
9-18
9-18
9-18
9-27
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ISO5 .... 11-3
LD110 ... 6-4
LD111A .. 6-4
G118 .... 5-419
G119 .... 5-422

LD120 ... 6-10
LD121A .. 6-10, 6-16
LD122 ... 6-16

DG123 ... 5-8
D125 .... 8-3
DG125 ... 5-11
DG126 ... 5-15
D129 .... 8-6
DG129 ... 5-15
DG133 ... 6-22
DG134 ... 5-22
D139 .... 8-9
DG139 ... 5-30

DG140 ... 5-15
DG141 ... 5-22
DG142 ... 5-30
DG143 ... 5-38
DG144 ... 5-38
L144 .... 8-35
DG145 ... 5-30
DG146 ... 5-38

L161 .... 8-41
D169 .... 8-13
DG172 ... 5-46
DG180 ... 5-51
DG181 ... 5-51
DG182 ... 5-51

DG183 ... 5-62
DG184 ... 5-62
DG185 ... 5-62
DG186 ... 5-74
DG187 ... 5-74
DG188 ... 5-74

DG189 ... 5-85
DG190 ... 5-85
DG191 ... 5-85

DG200A .. 5-96

NUMERIC-ALPHA INDEX

DG201A ..
DGP201A .
DG202 ...
DG211 ...
DG212 ...
DG221 ...
DG243 ...
DG271 ..
DG300A ..
DG301A ..
DG302A ..
DG303A ..
DGP303A .
DG304A ..
DG305A ..
DG306A ..
DG307A ..
DG308A ..
DG309 ...
DG381A ..
DG384A ..
DG387A ..
DG390A ..
DG400 ...
DG401 ...
DG402 ...
DG403 ...
DG404 ...
DG405 ...
DG408 ...
DG409 ...
DG411 ...
DF412 ...
DG412 ...
DG413 ...
DG417 ...
DG418 ...
DG419 ...
DG421 ...
DG423 ...
DG425 ...
DG441 ...

5-117
5-102
5-117
5-129
5-129
5-143
5-151

. 5-156

5-161
5-161
5-161
5-161
5-173
5-184
5-184
5-184
5-184
5-195
5-195
5-201
5-201
5-201
5-201
5-212
5-212
5-212
5-212
5-212
5-212
5-229
5-229
5-234
9-2

5-234
5-234
5-245
5-245
5-245
5-255
5-255
5-255
5-265

DG442 ..
DG444 ..
DG445 ..
D469 ....
D470 ....
DG480 ..
DG485 ..

DG501
DG503

DGP508A

DG526 ..
DG527 ..
DG528 ..
DG529 ..
DGSB34 ..
DG535 ..
DG536 ..
DG538 ..
DG540 ..
.. 7-70
DG542 ..
DG548 ..
DG549 ..
DG566 ..
DG568 ..
DG569 ..
.. 5-407
DG908 ..
DG909 ..
Si2504 ..
§i3002 ..
SD5000 . .
SD5001 ..
SD5002 . .
DG5040 .
. 5-389
DG5042 .
. 5-389
. 5-389

DG541

DG601

DG5041

DG5043
DG5044

5-265
5-274
5-274
8-23

8-29

5-282
5-288

.. 5-294
.. 5-299
DGS506A .
DG507A .
DG508A .

5-303
5-303
5-331
5-314
5-345
5-345
5-357
5-357
7-3
7-21
7-34
7-47
7-65

7-75

5-369
5-369
5-375
5-381
5-381

5-414
5-414
6-22
5-425
7-81
7-81
7-81
5-389

5-389

DG5045 . .
DG5140 ..
DG5141 ..
DG5142 ..
DG5143 ..
DG5144 ..
DG5145 ..
SD5400 ..
SD5401 ..
SD5402 ..
Si7135 ...
Si7240 ...
Si7250 ...
Si7533 ...
Si7541 ...
Si7541A ..
Si7542 ...
Si7543 ...
Si7545 ...
Si7652 ...
Si7660 ...
Si7661 ...
Si7820 ...
Sigeo1 ...
Sig602 ...
Sigeos3 ...
Sigeo4 ...
Sigoot ...
Sig100 ...
Sig101 ...
Sig102 ...
Si9110 ...
Sigt11 ...
Sig115 ...
Sig116 ...
Sigs51 ...
Sig552 ...
Sig553 ...
Sig554 . ..
Sigh5s . ..
Sig9556 . ..
Sigs560 ...

5-389
5-398
5-398
5-398
5-398
5-398
5-398
7-88
7-88
7-88
6-31
6-43
8-52
6-51
6-58
6-67
6-76
6-90
6-104
8-56
10-2
10-9
6-120
6-130
6-141
6-130
6-141
8-67
10-16
10-16
10-26
10-35
10-35
10-43
10-43
9-12
9-12
9-18
9-18
9-18
9-18
9-27
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DEVICE ORDERING INFORMATION

Integrated Circuits and Power ICs

DG 187 A P 1883
DG 303 A B K -4
DG 506 A (%] _J .
Device Family T
Device Number
Device Revision (when used)
Operating Temperature Range
Package
Process Option
DEVICE FAMILY PACKAGE
(1, 2, or 3 Letters) (1 Letter)
D - Drivers for FET Switches
DF - Digital Function A - Metal Can
DG - Analog Switches and Analog Muiltiplexers H - Eight Pin Mini Dip-Plastic
DGP - Precision Analog Switch J - Dual-In-Line Package-Plastic
G - Mult-Channel FETs K - Dual-In-Line Package-CERDIP
L - Linear L - Flat Package
LD - Linear Digital Combinations M - Ceramic J Bend Quad (CLCC)
SD - Siliconix DMOS Product N - PLCC
Si - Slliconix Proprietary Integrated Circuit or P - Dual-In-Line Package-Side Braze
Second Source Part R - Dual-In-Line Package-Side Braze
SJM- QPL Listed Part Y - Small Outline Package (SOIC)
2 - Leadless Chip Carrier (LCC)

DEVICE NUMBER
(3 or 4 Digit Numbers)

OPERATING TEMPERATURE RANGE
(1 Letter)

A -55 to 125°C
B -25to 85°C
c 0 to 70°C
D -40 to 85°C

B and D temperature range parts receive industrial processing
unle'sas a process option dash number Is added to the part
number.

C temperature range parts are given commercial processing.

All possible combinations of device types, temperature
ranges, package types and MIL-883 process options are not
necessarily available. Consult individual data book pages or
sales office for complete information.

PROCESS OPTION

/883 - Processing to the current revision of MIL-STD-883,
Level B. Compliant-Non JAN

-2 - Non Compliant-Non JAN*

-4 - 160 Hour Burn-in

/BS - BS9000 Compliant

* Many older -2 processed parts are now upgraded to
/883 process flows.

Note: Please refer to the following page for data acquisition
nomenclature.

1-1




Device Family

Data Acquisiton

Si

Device Number

7545 G U

1T

Gain Error Designator (optional)

Temperature Range and Grade

Package

L

Process Option

Siliconix
incorporated

1883
(or 883)

TEMPERATURE RANGE
(1 Letter)

A -40 to 85°C
B -40 to 85°C
C -40 to 85°C

0 to 70°C
0 to 70°C
0 to 70°C

rxXxc

-55 to 125°C
-55 to 125°C
-55 to 125°C

cHo

GRADE

Good
Better
Best

Good
Better
Best

Good
Better
Best

PACKAGE

(1 Letter)

D - Side Braze DIP

E - LCC

N - Plastic DIP

P - PLCC (Plastic Quad J-Bend)
Q - CERDIP
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DIE ORDERING INFORMATION

MONOLITHIC CHIPS

Form

Screening Criteria

Device Revision (if/when used)

Device Number

Device Family

SCREENING CRITERIA

A - Electrically probed @ 25°C; visual criteria
screening to MIL-STD-883, Method 2010
Condition B.

| - Electrically probed @ 25°C; visual criteria
screening to Siliconix Specification 501B.

Example: DG 201 A A DICE
B

DEVICE FAMILY
(1, 2 or 3 Letters) (1 LETTER)
D - Drivers for FET Switches
DG - Analog Switches
DGP - Precision Analog Switch
G - Multi-Channel FETs
L - Linear
Si - Siliconix Propristary or Second Source Part

DEVICE NUMBER
(3 or 4 Digit Numbers)

MULTICHIP

To order die which form multichip devices the driver
chip and corresponding JFETs should be ordered us-
ing the geometry designations as shown in Table 1.

Example: For DG190 die, order
CMJB1000
and NC1000

To determine number of JFETs required to go with
each driver in a multichip device, see number in pa-
renthesis following geometry codes as shown in
Table 1.

FORM
(4 Letters)

DICE - Chips waffle packaged per Figure 1 in
Die Process Information

OPTIONS

The following options are considered “special” and a
special part number will be assigned:

1. Die in wafer form

2. Gold Backing on Integrated Circuit dice

3. Class A visual

4. Customer visual criteria

Please identify as “similar to with

following additional conditions ",

1-3
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Part No.
DG126
DG129
DG133
DG134
DG139
DG140
DG141
DG142
DG143
DG144
DG145
DG146
DG180
DG181
DG182
DG183
DG184
DG185
DG186
DG187
DG188
DG189
DG190
DG191

Table 1

Geometry Code

Driver FET
LODC1000 NC2000(4)
LODC1000 NC1000(4)
LODC1000 NC1000(2)
LODC1000 NC2000(2)
LODF1000 NC1000(4)
LODC1000 NIP1000(4)
LODC1000 NIP1000(2)
LODF1000 NC2000(4)
LODF1000 NC2000(2)
LODF1000 NC1000(2)
LODF1000 NIP1000(4)
LODF1000 NIP1000(2)
CMJB1000 NIP1000(2)
CMJB1000 NC1000(2)
CMJB1000 NC2000(2)
CMJA1000 NIP1000(4)
CMJA1000 NC1000(4)
CMJA1000 NC2000(4)
CMJC1000 NIP1000(2)
CMJC1000 NC1000(2)
CMJC1000 NC2000(2)
CMJB1000 NIP1000(4)
CMJB1000 NC1000(4)
CMJB1000 NC2000(4)

Technology
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch
JFET Switch

Siliconix
incorporated
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BS9000 ORDERING INFORMATION
ANALOG SWITCHES AND MULTIPLEXERS

BS9000 Part Numbering System

Device Type NumbeLI—

Temperature Range
A -55 to 125°C

DG181 A P | BS| S2
—| Screening Level
L————  BS9000 Approval
Package
A Metal Can
P, R Sidebraze
K CerDIP

Available Parts

Ordering Part No.

Ordering Part No.

Ordering Part No.

DG181AABS S2
DG185APBS S2
DG187APBS S2
DG189APBS S2

DG190APBS S2
DG191APBS S2

DG200AAABS S2
DG200AAKBS S2

DG300AAABS S2
DG300AAKBS S2
DG301AAABS S2
DG301AAKBS S2
DG302AAKBS S2
DG303AAKBS S2
DG304AAABS S2
DG305AAABS S2
DG307AAKBS S2
DG308AAKBS S2

DG384AAKBS S2
DG390AAKBS S2

DG506AAKBS S2
DG507AAKBS S2
DG508AAKBS S2
DG509AAKBS S2

Contact one of the Siliconix sales offices for latest information.
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JAN38510 ORDERING INFORMATION
ANALOG SWITCHES AND MULTIPLEXERS

Several Siliconix Analog Switches and multiplexers are available fully certified on the QPL (Qualified Parts List)
published monthly by Defense Electronics Supply Center (DESC). The QPL numbers follow this format:
JM38510/XXXXX. Refer to the current Siliconix Price list for available part types and order numbers.

JAN Part Numbering System
J M38510 /111 07 BEC

| “JAN” Certification Mark
Lead Finish
| Military Designator Ii
A--Solder Dip
C--Gold Plate
Detall Specification (Slash Sheet)
/111--DG181  Serles
/116--DG300A Serles Case Outline
/123--DG200A Series
gjértsad Se prazo

I--10-Lead Mstal Can
A--14-Lead Flatpack

Device Type
01-DG181 05-DG187
/111 | 02-DG182 06-DG188
03-DG184 07-DG190 Device Class
04-DG185 08-DG191
S—-Class S
01-DG300A 05-DG304A B--Class B

/116 | 02-DG301A 06-DG305A
03-DG302A 07-DG306A
04-DG303A 08-DG307A

/123 | 01-DG200A 02-DG201A

/190 | 01-DG506A 07-DG508A
03-DGS507A 08-DGS509A

Available JAN Parts

Generic Part Number | JAN Part Number Order Part Number
DG181AP/883 JM38510/11101BCC SJM181BCC
DG181AP/883 JM38510/11101BCA SJM181BCA
DG181AA/883 JM38510/11101BIC SJM181BIC
DG181AL/883 JM38510/11101BAC SJM181BAC
DG182AP/883 JM38510/11102BCC SJM182BCC
DG182AP/883 JM38510/11102BCA SJM182BCA
DG182AA/883 JM38510/11102BIC SJM182BIC
DG182AL/883 JM38510/11102BAC SJM182BAC
DG184AP/883 JM38510/11103BEC SJM184BEC
DG184AP/883 JM38510/11103BEA SJM184BEA
DG184AL/883 JM38510/11103BAC SJM184BAC
DG185AP/883 JM38510/11104BEC SJM185BEC
DG185AP/883 JM38510/11104BEA SJM185BEA
DG185AL/883 JM38510/11104BAC SJM185BAC
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Available JAN Parts (continued)

Generlc Part Number

JAN Part Number

Order Part Number

DG187AP/883
DG187AP/883
DG187AA/883
DG187AL/883

DG188AP/883
DG188AP/883
DG188AA/883
DG188AL/883

DG190AP/883
DG190AP/883
DG190AL/883

DG191AP/883
DG191AP/883
DG191AL/883

DG200AAP/883
DG200AAP/883
DG200AAA/883

DG201AAP/883
DG201AAP/883

DG300AAP/883
DGB300AAP/883
DG300AAA/883

DG301AAP/883
DG301AAP/883
DG301AAA/883

DG302AAP/883
DG302AAP/883

DG303AAP/883
DG303AAP/883

DG304AAP/883
DG304AAP/883
DG304AAA/883

DG305AAP/883
DG305AAP/883
DG305AAA/883

DG306AAP/883
DG306AAP/883

DG307AAP/883
DG307AAP/883

DGS506AAR/883
DG507AAR/883
DG508AAP/883
DGS08AAP/883
DGS509AAP/883
DGS509AAP/883

JM38510/11105BCC
JM38510/11105BCA
JM38510/11105BIC

JM38510/11105BAC

JM38510/11106BCC
JM38510/11106BCA
JM38510/11106BIC

JM38510/11106BAC

JM38510/11107BEC
JM38510/11107BEA
JM38510/11107BAC

JM38510/11108BEC
JM38510/11108BEA
JM38510/11108BAC

JM38510/12301BCC
JM38510/12301BCA
JM38510/12301BIC

JM38510/12302BEC
JM38510/12302BEA

JM38510/11601BCC
JM38510/11601BCA
JM38510/11601BIC

JM38510/11602BCC
JM38510/11602BCA
JM38510/11602BIC

JM38510/11603BCC
JM38510/11603BCA

JM38510/11604BCC
JM38510/11604BCA

JM38510/11605BCC
JM38510/11605BCA
JM38510/11605BIC

JM38510/11606BCC
JM38510/11606BCA
JM38510/11606BIC

JM38510/11607BCC
JM38510/11607BCA

JM38510/11608BCC
JM38510/11608BCA

JM38510/19001BXC
JM38510/19003BXC
JM38510/19007BEA
JM38510/19007BEC
JM38510/19008BEA
JM38510/19008BEC

SJM187BCC
SJM187BCA
SJM187BIC

SJM187BAC

SJM188BCC
SJM188BCA
SJM188BIC

SJM188BAC

SJM190BEC
SJM190BEA
SJM190BAC

SIJM191BEC
SJM191BEA
SJM191BAC

SJM200BCC
SJM200BCA
SJM200BIC

SJM201BEC
SJM201BEA

SJM300BCC
SJM300BCA
SJM300BIC

SJM301BCC
SJM301BCA
SJM301BIC

SJm3oiBCC
SJM301BCA

SJM303BCC
SJM303BCA

SJM304BCC
SJM304BCA
SJM304BIC

SJM305BCC
SJM305BCA
SJM305BIC

SJM306BCC
SJM306BCA

SJM307BCC
SJM307BCA

SJM506BXC
SJM507BXC
SJMS08BEA
SJM508BEC
SJM509BEA
SJMS509BEC
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STANDARD MILITARY DRAWING (SMD)
/883 Compliant/Non JAN
Class B

Siliconix offers products which meet requirements of MIL-STD-883 paragraph 1.2.1 “Provisions for the use of
MIL-STD-883 in conjunction with compliant non-JAN devices."”

SMD Compliant/Non JAN

SMD/DESC Part # Generic Part #
7705201EA DGS508AAK DESC
7705201EC DG508AAK DESC
770520FC DG508AAL DESC
7705301EA DG201AAK DESC
7705301EC DG201AAP DESC
7801401CA DG129AP DESC
7801401CC DG129AP DESC
8100601EA DG5140AK DESC
8100601IC DG5140AA DESC
8100602EA DG5141AK DESC
8100602IC DG5141AA DESC
8100603EA DG5142AK DESC
8100603IC DG5142AA DESC
8100604EA DG5143AK DESC
8100605EA DG5144AK DESC
8100605IC DG5144AA DESC
8100606EA DG5145AK DESC
8100609EA DG5140AK DESC
8100609IC DG5140AA DESC
8100610EA DG5141AK DESC
8100610IC DG5141AA DESC
8100611EA DG5142AK DESC
8100611iC DG5142AA DESC
8100612EA DG5143AK DESC
8100613EA DG5144AK DESC
8100613IC DG5144AA DESC
8100614EA DG5145AK DESC

Class B
/883 Compliant/Non JAN

Industry Part # Siliconix Part # Industry Part # Siliconix Part # Industry Part # Siliconix Part #
AD7506JD/883 DG506AAR/883 AHO0140D/883 DG140AP/883 AH0163D/883 DG145AP/883
AD7507JD/883 DG507AAR/883 AHO0141D/883 DG141AP/883 AH0164D/883 DG139AP/883
AD7541ASD/883 SI7541ASD/883 AH0143D/883 DG143AP/883 DGM184AK/HR DG405AK/883
AD7541ATD/883 SI7541ATD/883 AHO0144D/883 DG144AP/883 DGM184AK/883B DG405AK/883
AD7545SD/883 S175458D/883 AHO0145D/883 DG145AP/883 DGM185AK/HR DG405AK/883
AD7545TD/883 SI7545TD/883 AH0146D/883 DG146AP/883 DGM185AK/883B DG405AK/883
AD7545UD/883 S17545UD/883 AH0151D/883 DG141AP/883 DGM190AK/HR DG403AK/883
AHO0126D/883 DG126AP/883 AH0152D/883 DG133AP/883 DGM190AK/883B DG403AK/883
AH0129D/883 DG129AP/883 AH0153D/883 DG140AP/883 DGM191AK/HR DG403AK/883
AH0133D/883 DG133AP/883 AH0154D/883 DG129AP/883 DGP201AAK/883 DGP201AAK/883
AH0134D/883 DG134AP/883 AH0161D/883 DG146AP/883 DGP201AAZ/883 DGP201AAZ/883
AH0139D/883 DG139AP/883 AH0162D/883 DG144AP/883 DGP303AAK/883 DGP303AAK/883
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Class B
/883 Compliant/Non JAN (Cont’d)

Industry Part #

Siliconix Part #

Industry Part #

Siliconix Part #

Industry Part #

Siliconix Part #

DGP303AAZ/883
DGP508AAK/883
DGPS508AAZ/883
DG123AL
DG123AL-2
DG123AL/HR

DG123AL/883
DG123AP-2
DG123AP/HR
DG123AP/883
DG125AL
DG125AL-2

DG125AL/HR
DG125AL/883
DG125AP-2
DG125AP/HR
DG125AP/883
DG126AK/HR

DG126AL
DG126AL-2
DG126AL/HR
DG126AL/883
DG126AL/883B
DG126AP-2

DG126AP/883
DG129AL
DG129AL-2
DG129AL/HR
DG129AL/883
DG129AL/883B

DG129AP-2
DG129AP/883
DG133AL
DG133AL-2
DG133AL/HR
DG133AL/883

DG133AL/883B
DG133AP-2
DG133AP/883
DG134AL
DG134AL-2
DG134AL/HR

DG134AL/883
DG134AL/883B
DG134AP-2
DG134AP/883
DG139AL
DG139AL-2

DG139AL/HR
DG139AL/883
DG139AL/883B
DG139AP-2
DG139AP/883
DG140AL

DG140AL-2
DG140AL/HR
DG140AL/883
DG140AP-2
DG140AP/HR
DG140AP/883

DGP303AAZ/883
DGP508AAK/883
DGP508AAZ/883
DG123AL/883
DG123AL/883
DG123AL/883

DG123AL/883
DG123AP/883
DG123AP/883
DG123AP/883
DG125AL/883
DG125AL/883

DG125AL/883
DG125AL/883
DG125AP/883
DG125AP/883
DG125AP/883
DG126AP/883

DG126AL/883
DG126AL/883
DG126AL/883
DG126AL/883
DG126AL/883
DG126AP/883

DG126AP/883
DG129AL/883
DG129AL./883
DG129AL/883
DG129AL/883
DG129AL/883

DG129AP/883
DG129AP/883
DG133AL/883
DG133AL/883
DG133AL/883
DG133AL/883

DG133AL/883
DG133AP/883
DG133AP/883
DG134AL/883
DG134AL/883
DG134AL/883

DG134AL/883
DG134AL/883
DG134AP/883
DG134AP/883
DG139AL/883
DG139AL/883

DG139AL/883
DG139AL/883
DG139AL/883
DG139AP/883
DG139AP/883
DG140AL/883

DG140AL/883
DG140AL/883
DG140AL/883
DG140AP/883
DG140AP/883
DG140AP/883

DG141AL
DG141AL-2
DG141AL/HR
DG141AL./883
DG141AP-2
DG141AP/883

DG142AL
DG142AL-2
DG142AL/HR
DG142AL/883
DG142AL/883B
DG142AP-2

DG142AP/883
DG143AL
DG143AL-2
DG143AL/HR
DG143AL/883
DG143AL/883B

DG143AP-2
DG143AP/883
DG144AL
DG144AL-2
DG144AL/HR
DG144AL/883

DG144AL/883B
DG144AP-2
DG144AP/883
DG145AL
DG145AL-2
DG145AL/883

DG145AP-2
DG145AP/883
DG146AL-2
DG146AL/883
DG146AP-2
DG146AP/883

DG151AL-2
DG151AL/883
DG151AP-2
DG151AP/883
DG152AL-2
DG152AL./883

DG152AP-2
DG152AP/883
DG153AL-2
DG153AL/883
DG153AP-2
DG153AP/883

DG154AL-2
DG154AL/883
DG154AP-2
DG154AP/883
DG161AL-2
DG161AL/883

DG161AP-2
DG161AP/883
DG162AL-2
DG162AL/883
DG162AP-2
DG162AP/883

DG141AL/883
DG141AL/883
DG141AL/883
DG141AL/883
DG141AP/883
DG141AP/883

DG142AL/883
DG142AL/883
DG142AL/883
DG142AL/883
DG142AL/883
DG142AP/883

DG142AP/883
DG143AL/883
DG143AL/883
DG143AL/883
DG143AL/883
DG143AL/883

DG143AP/883
DG143AP/883
DG144AL/883
DG144AL/883
DG144AL/883
DG144AL/883

DG144AL/883
DG144AP/883
DG144AP/883
DG145AL/883
DG145AL/883
DG145AL/883

DG145AP/883
DG145AP/883
DG146AL/883
DG146AL/883
DG146AP/883
DG146AP/883

DG141AL/883
DG141AL/883
DG141AP/883
DG141AP/883
DG133AL/883
DG133AL/883

DG133AP/883
DG133AP/883
DG140AL/883
DG140AL/883
DG140AP/883
DG140AP/883

DG129AL/883
DG129AL/883
DG129AP/883
DG129AP/883
DG146AL/883
DG146AL/883

DG146AP/883
DG146AP/883
DG144AL/883
DG144AL/883
DG144AP/883
DG144AP/883

DG163AL-2
DG163AL/883
DG163AP-2
DG163AP/883
DG164AL-2
DG164AL/883

DG164AP-2
DG164AP/883
DG172AL
DG172AL-2
DG172AL/883
DG180AA-2

DG180AA/883
DG180AL
DG180AL-2
DG180AL/883
DG180AP-2
DG180AP/883

DG181AA-2
DG181AA/883
DG181AL
DG181AL-2
DG181AL/883
DG181AP-2

DG181AP/883
DG182AA-2
DG182AA/883
DG182AL
DG182AL-2
DG182AL/883

DG182AP-2
DG182AP/883
DG183AL
DG183AL-2
DG183AL/883
DG183AP-2

DG183AP/883
DG184AL
DG184AL-2
DG184AL/883
DG184AP-2
DG184AP/883

DG185AL
DG185AL-2
DG185AL/883
DG185AP-2
DG185AP/883
DG186AA-2

DG186AA/883
DG186AL
DG186AL-2
DG186AL/883
DG186AP-2
DG186AP/883

DG187AA-2
DG187AA/883
DG187AL
DG187AL-2
DG187AL/883
DG187AP-2

DG145AL./883
DG145AL/883
DG145AP/883
DG145AP/883
DG139AL /883
DG139AL/883

DG139AP/883
DG139AP/883
DG172AL /883
DG172AL./883
DG172AL/883
DG180AA/883

DG180AA/883
DG180AL/883
DG180AL/883
DG180AL/883
DG180AP/883
DG180AP/883

DG181AA/883
DG181AA/883
DG181AL/883
DG181AL/883
DG181AL/883
DG181AP/883

DG181AP/883
DG182AA/883
DG182AA/883
DG182AL/883
DG182AL /883
DG182AL/883

DG182AP/883
DG182AP/883
DG183AL/883
DG183AL/883
DG183AL/883
DG183AP/883

DG183AP/883
DG184AL/883
DG184AL/883
DG184AL/883
DG184AP/883
DG184AP/883

DG185AL/883
DG185AL/883
DG185AL/883
DG185AP/883
DG185AP/883
DG186AA/883

DG186AA/883
DG186AL/883
DG186AL/883
DG186AL/883
DG186AP/883
DG186AP/883

DG187AA/883
DG187AA/883
DG187AL/883
DG187AL/883
DG187AL/883
DG187AP/883




Class B
/883 Compliant/Non JAN (Cont’d)

Siliconix
incorporated

Industry Part #

Siliconix Part #

Industry Part #

Siliconix Part #

Industry Part #

Siliconix Part #

DG187AP/883
DG188AA-2
DG188AA/883
DG188AL
DG188AL-2
DG188AL/883

DG188AP-2
DG188AP/883
DG189AL
DG189AL-2
DG189AL/883
DG189AP-2

DG189AP/883
DG190AL
DG190AL-2
DG190AL/883
DG190AP-2
DG190AP/883

DG191AL
DG191AL-2
DG191AL/883
DG191AP-2
DG191AP/883
DG200AAA-2

DG200AAA/883
DG200AAK-2
DG200AAK/883
DG200AAP-2
DG200AAP/883
DG201AAK-2

DG201AAK/883
DG201AAZ/883
DG201AK/883
DG202AK-2
DG202AK/883
DG221AK-2

DG221AK/883
DG243AK-2
DG243AK/883
DG271AK-2
DG271AK/883
DG271AZ/883

DG281AA-2
DG281AA/883
DG281AP-2
DG281AP/883
DG284AP-2
DG284AP/883

DG287AA-2
DG287AA/883
DG287AP-2
DG287AP/883
DG290AP-2
DG290AP/883

DG300AAA-2
DG300AAA/883
DG300AAK-2
DG300AAK/883
DG301AAA-2
DG301AAA/883

DG187AP/883
DG188AA/883
DG188AA/883
DG188AL/883
DG188AL/883
DG188AL/883

DG188AP/883
DG188AP/883
DG189AL/883
DG189AL/883
DG189AL/883
DG189AP/883

DG189AP/883
DG190AL/883
DG190AL/883
DG190AL/883
DG190AP/883
DG190AP/883

DG191AL/883
DG191AL/883
DG191AL/883
DG191AP/883
DG191AP/883
DG200AAA/883

DG200AAA/883
DG200AAK/883
DG200AAK/883
DG200AAP/883
DG200AAP/883
DG201AAK/883

DG201AAK/883
DG201AAZ/883
DG201AAK/883
DG202AK/883
DG202AK/883
DG221AK/883

DG221AK/883
DG243AK/883
DG243AK/883
DG271AK/883
DG271AK/883
DG271AZ/883

DG181AA/883
DG181AA/883
DG181AP/883
DG181AP/883
DG184AP/883
DG184AP/883

DG187AA/883
DG187AA/883
DG187AP/883
DG187AP/883
DG190AP/883
DG190AP/883

DG300AAA/883
DG300AAA/883
DG300AAK/883
DG300AAK/883
DG301AAA/883
DG301AAA/883

DG301AAK-2
DG301AAK/883
DG301AAZ/883
DG302AAK-2
DGB302AAK/883
DG303AAK-2

DG303AAK/883
DG303AAZ/883
DG304AAA-2
DG304AAA/883
DG304AAK-2
DG304AAK/883

DG305AAA-2
DG305AAA/883
DG305AAK-2
DG305AAK/883
DG306AAK-2

- DG306AAK/883

DG307AAK-2
DG307AAK/883
DG307AAZ/883
DG308AAK-2
DG308AAK/883
DG309AK-2

DG309AK/883
DG381AAA-2
DG381AAA/883
DG381AAK-2
DG381AAK/883
DG384AAK-2

DG384AAK/883
DG387AAA-2
DG387AAA/883
DG387AAK-2
DG387AAK/883
DG390AAK-2

DG390AAK/883
DG400AK/883
DG401AK/883
DG401AZ
DG401AZ/883
DG402AK/883

DG403AK/883
DG403AZ
DG403AZ/883
DG404AK/883
DG405AK/883
DG405AZ

DG405AZ/883
DG411AK/883
DG411AZ/883
DG412AK/883
DG412AZ/883
DG413AK/883

DG413AZ/883
DG417AK/883
DG418AK/883
DG419AK/883
DG480AK/883
DG485AK/883

DG301AAK/883
DG301AAK/883
DG301AAZ/883
DG302AAK/883
DG302AAK/883
DG303AAK/883

DG303AAK/883
DG303AAZ/883
DG304AAA/883
DG304AAA/883
DG304AAK/883
DG304AAK/883

DG305AAA/883
DG305AAA/883
DG305AAK/883
DG305AAK/883
DG306AAK/883
DG306AAK/883

DG307AAK/883
DG307AAK/883
DG307AAZ/883
DG308AAK/883
DG308AAK/883
DG309AK/883

DG309AK/883
DG381AAA/883
DG381AAA/883
DG381AAK/883
DG381AAK/883
DG405AK/883

DG405AK/883
DG387AAA/883
DG387AAA/883
DG387AAK/883
DG387AAK/883
DG403AK/883

DG403AK/883
DG400AK/883
DG401AK/883
DG401AZ/883
DG401AZ/883
DG402AK/883

DG403AK/883
DG403AZ/883
DG403AZ/883
DG404AK/883
DG405AK/883
DG405AZ/883

DG405AZ/883
DG411AK/883
DG411AZ/883
DG412AK/883
DG412AZ/883
DG413AK/883

DG413AZ/883
DG417AK/883
DG418AK/883
DG419AK/883
DG480AK/883
DG485AK/883

DG501AP-2
DG501AP/883
DGS503AP-2
DG5040AK-2
DG5040AK/883
DG5041AK-2

DG5041AK/883
DG5042AK-2
DG5042AK/883
DG5043AK-2
DG5043AK/883
DG5044AK-2

DGS5044AK/883
DG5045AK-2

DG5045AK/883
DG5048AK/883
DG5049AK/883
DG5050AK/883

DG5051AK/883
DGS506AAK-2
DGS506AAK/883
DGS06AAR-2
DGS506AAR/883
DGS506AAZ/883

DG507AAK-2
DG507AAK/883
DG507AAR-2
DG507AAR/883
DG507AAZ/883
DGS508AAK-2

DGS508AAK/883
DGS508AAZ/883
DG509AAK-2

DG509AAK/883
DG509AAZ/883
DG5140AK/883

DG5141AK/883
DG5142AK/883
DG5143AK/883
DG5144AK/883
DG5145AK/883
DG534AP/883

DGS35AP/883
DGS536AM/883
DG538AP/883
DG540AP/883
DG541AK/883
DG542AK/883

DG548AK/883
DG548AZ/883
DG601AP/883
DGB841AM/883
DG908AK/883
DG908AZ/883

D123AK/HR
D123AL-2
D123AL/883
D123AP-2
D123AP/883
D125AK/HR

DG501AP/883
DG501AP/883
DG503AP/883
DG5040AK/883
DG5040AK/883
DG5041AK/883

DG5041AK/883
DG5042AK/883
DG5042AK/883
DGS5043AK/883
DG5043AK/883
DG5044AK/883

DG5044AK/883
DG5045AK/883
DG5045AK/883
DG5048AK/883
DG5049AK/883
DG5050AK/883

DG5051AK/883
DGS506AAK/883
DGS506AAK/883
DG506AAR/883
DGS506AAR/883
DGS506AAZ/883

DG507AAK/883
DG507AAK/883
DG507AAR/883
DG507AAR/883
DG507AAZ/883
DGS508AAK/883

DGS508AAK/883
DGS508AAZ/883
DG509AAK/883
DGS509AAK/883
DG509AAZ/883
DG5140AK/883

DG5141AK/883
DG5142AK/883
DG5243AK/883
DG5144AK/883
DG5145AK/883
DG534AP/883

DG535AP/883
DG536AM/883
DG538AP/883
DG540AP/883
DG541AK/883
DG542AK/883

DG548AK/883
DG548AZ/883
DG601AP/883
DG841AM/883
DG908AK/883
DG908AZ/883

D123AK/883
D123AL/883
D123AL/88

D123AP/883
D123AP/883
D125AK/883




Siliconix
incorporated

Class B
/883 Compliant/Non JAN (Cont’d)

Industry Part # Siliconix Part # Industry Part # Siliconix Part # Industry Part # Slliconix Part #
D125AL-2 D125AL/883 HI1-5041-8 DG5041AK/883 IH5144MJE/883 DG5144AK/883
D125AL/HR D125AL/883 HI1-5042-8 DG5042AK/883 IH5145MJE/883 DG5145AK/883
D125AL/883 D125AL/883 HI1-5043-8 DG5043AK/883 L161AL-2 L161AL/883
D125AP-2 D125AP/883 HI1-5044-8 DG5044AK/883 L161AL/883 L161AL/883
D125AP/883 D125AP/883 HI1-5045-8 DG5045AK/883 L161AP-2 L161AP/883
D129AL-2 D125AL/883 HI1-506-8 DG506AAR/883 L161AP/883 L161AP/883
D129AL/HR D129AL/883 HI1-506L-8 DG526AK/883 AD7541ASD/883 SI17541ASD/883
D129AL/883 D129AL/883 HI1-507-8 DG507AAR/883 AD7541ASE/883 SI7541ASE/883
D129AP-2 D129AP/883 HI1-507L-8 DG527AK/883 AD7541ATD/883 SI7541ATD/883
D129AP/HR D129AP/883 HI1-508-8 DGS508AAK/883 AD7541ATE/883 SI7541ATE/883
D129AP/883 D129AP/883 HI1-508L-8 DG528AK/883 AD7541SD/883 S17541SD/883
D139AA-2 D139AA/883 HI1-509-8 DG509AAK/883 AD7541SE/883 SI17541SE/883
D139AP-2 D139AP/883 HI1-509L-8 DG529AK/883 AD7541TD/883 S17541TD/883
D139AP/883 D139AP/883 HI2-200-8 DG200AAA/883 AD7541TE/883 SI7541TE/883
D169AK-2 D169AK/883 HI2-300-8 DG300AAA/883 AD7542SD/883 S175425D/883
D169AK/883 D169AK/883 HI2-301-8 DG301AAA/883 AD7542TD/883 S17542TD/883
D169AP-2 D169AP/883 HI2-304-8 DG304AAA/883 AD7543SD/883 S17543SD/883
D169AP/883 D169AP/883 HI2-305-8 DG305AAA/883 AD7543TD/883 S17543TD/883
D469AP-2 D469AP/883 HI2-381-8 DG381AAA/883 AD7545UD/883 S17545UD/883
D469AP/883 D469AP/883 HI2-387-8 DG387AAA/883 AD7545UE/883 SI7545UE/883
D470AP/883 D470AP/883 IH5040MJE/HR DG5040AK/883 SI8603AK/883 SI8603AK/883
HI1-200-8 DG200AAK/883 IH5040MJE/883 DG5040AK/883 SI8604AK/883 SI8604AK/883
HI1-201-8 DG201AAK/883 IH5041MJE/HR DG5041AK/883 SW-01BQ883 DG201AAK/883
HI1-300-8 DG300AAK/883 IH5041MJE/883 DG5041AK/883 SW-02BQ883 DG202AAK/883
HI1-301-8 DG301AAK/883 IH5042MJE/HR DG5042AK/883 SW-05BK883 DG200AAA/883
HI1-302-8 DG302AAK/883 IH5042MJE/883 DG5042AK/883 SW-05BY883 DG200AAK/883
HI1-303-8 DG303AAK/883 IH5043MJE/HR DG5043AK/883
HI1-304-8 DG304AAK/883 IH5043MJE/883 DG5043AK/883
HI1-305-8 DG305AAK/883 IH5044MJE/HR DG5044AK/883
HI1-306-8 DG306AAK/883 IH5044MJE/883 DG5044AK/883
HI1-307-8 DG307AAK/883 |H5045MJE/HR DG5045AK/883
HI1-381-8 DG381AAK/883 |IH5045MJE/883 DG5045AK/883
HI1-384-8 DG405AK/883 IH5140MJE/883 DG5140AK/883
HI1-387-8 DG387AAK/883 IH5141MJE/883 DG5141AK/883
HI1-390-8 DG403AK/883 IH5142MJE/883 DG5142AK/883
HI1-5040-8 DG5040AK/883 IH5143MJE/883 DG5143AK/883




BURN-IN CONNECTIONS Silicon
incorporated
Part |Package] 1 2 3 4 5 6 | 7 8 9 (10 |11 [12 [ 13 |14 |15 | 16 | 17 | 18
Type | Type
D125 P/L Bov| () | e | 4 | aa) | e | as | aa | a9 | a9 | (4 | (9| (14 2;%5
D129 P/IL @ | | @ [eno| @ | @ |10k-| aND | -30v| (13) | (13) | (13) | 10K~ | 45V
+5V +5V
D139 P/L — | N/e |{10k- | 10K~ | 45V | +10v]| +5v | GND | -20v| GND |10k~ [ N/C | N/C
D169 Pin 3 | Pin 4 Pin 12
D469 GND [ +10V | GND | +10V | +10V| GND | GND | +10V| GND | N/C |N/C | N/C | N/C | +10V
DG123 P/L GND | GND | GND | 20V |4,7K-|4.7K~|4.7K~| 4.7K-| 4.7K-| GND | +5V | GND | GND | GND
45V |45V |45V |45V |45V
DG125 PIL GND | GND | GND | -20V | GND | GND | GND | GND | GND | +5v | +5V | GND | GND | GND
DG126 P/L 10K=| +10V | 10K~ - +10V | 10K~ | 10K=| +10V| GND | GND | +10V | =20V | GND | +10V
DG129 GND GND GND | GND
DG133 P/L 10K~ | +10V | 10K~ - +10V | 10K~ | 10K~ | +10V| GND | GND | +10V | =20V | GND | +10V
DG134 GND GND GND | GND
DG139 P/L 10K- | +10V [10k- | — [ +10V | 10K= [ 10K~ | +10V| GND | GND | +10V [ -20V [ GND | +10V
DG140 GND GND GND | GND
G141 10K-| 10V [10k- | —- | 10V | 10K~ [ 10K~ | 10v | GND| GND| 10V |20V | GND | 10V
GND GND GND | GND
DG142 P/L 10K=- | +10V | 10K~ - +10V| 10K= | 10K=| +10V| GND | GND | +10V | =20V | GND | +10V
DG143 GND GND GND | GND
DG144 P/L 10K- | +10v [ 10k- | — | +10v| 10K~ | 10K~ | +10v| GND | GND | +10V | -20v | GND | +10V
DG145 GND GND GND | GND
DG146 P/L 10K- | +10V [10K= | — | +10V| 10K~ | 10K~ | +10v| GND | GND | +10v | -20v | GND | +10v
GND GND GND [ GND
DG172 P/L To GND | GND - -20V| GND | 45V | 456V | 46V | 46V | GND +5V | To |7.8K-
pin pin |-20v
14 04
DG180 A +15V | 10K- |GND | +16V| +5V | GND | =15V | GND | 10K-| +15V
DG181 GND GND
DG180 P/L +18V | 10K-| — —_ GND | +15V | +5V | GND | -15V| GND| — -~ | 10K~ | +16V
DG181 GND GND
DG182 P/L +16V | 10K~ | — - GND | +15V | +6V | GND | -15V| GND | -- == | 10K~ | +15V
GND GND
DG182 A +15V [ 10K~ | GND [ +158v| +5v | GND | -16V| GND | 10K-| +15V
DG186 GND GND
DG183 L -18V | 10K- | 10K~ [ +15Vv| GND | +15V | +5V | GND | -15v| GND | +15V [ 10K- | 10K~ | 15V
DG184 GND | GND GND | GND
DG185
DG183 P 10K=| -- |10k~ | <18V | -18V| 10K | -= | 10K-| +15V| GND | +15V [ +5V | GND | -15V| GND | +15v
DG184 GND GND GND GND
DG185
DG184 P =15V ]| 10K- | 10K~ | +15V| GND | +15V | +56V | GND | =15V | GND | +15V | 10K~ | 10K~ | =15V
GND | GND GND | GND
DG185 P -15V | 10K~ | 10K~ | +15V| GND | +16V | 45V | GND | -15v| GND | +15V | 10K~ | 10K-
GND | GND GND | GND
DG186 P/L -16V | 10K~ [ 10K~ | +158V| GND | +15V | +5V | GND | -15V| GND | +15V [ 10K- | 10K- | -158V
DG187 GND | GND GND | GND
DG188
DG187 A +16V [ 10K~ | GND | +15V| 45V | GND | -15V | GND | 10K~ +15V
DG188 GND GND
DG189 L =15V | 10K- | 10K~ | +15V | GND | +16V | +56V | GND | -15V| GND | +15V | 10K~ | 10K~ | -15V
DG190 GND |GND GND [ GND
DG191
DG189 P 10K~ | —- [10Kk- | 18V | ~18V| 10K- | -- | 10K-| +15V| GND [+15V | 46V | GND [ -15V | GND | +15v
BS}SQ GND GND GND GND

1-12



Siliconix BURN-IN CONNECTIONS
incorporated
Part | Package] 1 {23 |a|s|6| 7|8 |9 |10f11|12]13 14| 15|16 |17 | 18
Type | Type
DG200 A +15V| +158V| GND 9) 9) | -15v| — (9) | 10K= | +15V
GND
DG200A P/L +18V —_ GND _— (10) (10) | -18v - (10) 16%6 —_— +18V] — +15V
DG201 P/L +15V| (158) | (15) | =18V| GND | (15) | (15) | +18V | +16V | (15) | (15) - |+18V | (15) | 10K= | +15V
DG201A GND
DG202 +15V| 10K~]| 10K= | =15V | GND | 10K~ | 10K~ | +15V | +156V | 10K=| 10K= | N/C |+15V | 10K~ | 10K~ | +15V
GND | GND GND | GND GND | GND GND | GND
DG211 P +18V ]| (15) | (15) | =158V | GND | (15) (15) | +18Vv | +16V | (15) | (15) +5V |+15V | (15) 25?:(5 +15V
DG212 -15V| 10K-| 10K~ | =15V | GND | 10K~ | 10K~ | =15V | =15V | 10K=| 10K~ | +5V |+156V | 10K~ | 10K- | =15V
GND | GND GND | GND GND | GND GND | GND
DG221 15V | 10K~-] 10K~ | =15V | GND | 10K~ | 10K~ | 15V | 15V | 10K~ | 10K~ | =15V |15V 10K- | 10K~ | 15V
GND | GND GND | GND GND | GND GND | GND
DG243 (16) -_— (16) (16) (16) (16) | — (16) (16) | GND | 15V 5V |GND | -15V| GND 2;0'11(6
DG271 +15V| 10K-| 10K~ | =15V | GND | 10K~ | 10K~ +15V | +15V | 10K=| 10K= | N/C |+15V | 10K~ | 10K~ | +15V
GND | GND GND | GND GND | GND GND | GND
DG300A A (9) (9) |GND | — GND | -15V | GND (9) | 10K~ | +18V
GND
DG300A P/L — (13) | (13) | (13) (18) | GND | GND | =15V | GND | (13) | (13) | (13) { 10K~ | +15V
GND
DG301A A (9) 9) |GND | — GND | =15V | GND (9) | 10K~ | +15V
GND
DG301A P/L -_— (13) | (13) (13) (13) | GND | GND | =15V | GND | (13) | (13) | (13) |10K- | +15V
GND
DG302A P/L —_— (13) | (13) (13) | (13) | GND | GND | =15V | GND | (13) | (13) | (13) éOK— +15V
ND
DGS303A P/L _ (13) | (13) (13) (13) | GND | GND | -15V | GND | (13) (13) | (13) | 10K~ | +15V
GND
DG304A A ©@ | © |ano| — | anp| -1sv| G | (9) | 10k- | +15v
GND
DG304A P/L —_— (13) | (13) (13) (13) | GND | GND | =15V | GND | (13) | (13) | (13) |10K= | +15V
GND
DG305A A © | © |anD| — | anD | -18v| aND | (9) | 10k- | +15Vv
GND
DG305A P/L - (13) | (13) (13) (13) | GND | GND | =15V | GND | (13) | (13) | (13) éO'\Il(— +15V
D
DG306A P 9) (9) |GND | — GND | ~15V | GND (9) | 10K~ ] +15V
GND
DG306A P/L (13) | (13) | (13) (13) | GND | GND | =18V | GND | (13) | (13) | (13) ;‘S?\'l(— +15V
D
DG307A P © | © |anD| - | aND | -18v| GhD | (9) | 10Kk- | +15V
GND
DG307A P/L (13) | (13) (13) | (13) | GND | GND | =15V | GND | (13) | (13) | (13) 23%‘(5 +15V
DG308A P +15V| (15) | (18) | ~18V| GND | (15) | (15) | +15V | +15V| (15) | (15) - |+15V | (15) | 10K~ | +15V
GND
DG309 -18V| (15) | (15) | ~18V| GND | (15) | (15) | =18V | =18V | (15) | (15) _— (18) | (15) | 10K~ | -18V
GND
DG381A A +15V] 10K-| N/C N/C | GND | +16V| 45V | GND | =15V | GND [ N/C N/C |10K~ | +18V
GND GND
DG381A P +15V| 10K-| — -_— GND | +15V | +5V | GND | =15V | GND - — |10K- | +18V
GND GND




BURN-IN CONNECTIONS incorporated

Part | Package 1|23 4| s| 6| 7|89 |10]11]12]13 |14 |15 |16 [17 [18
Type Type .
DG384A L -16V | 10k- | 10k~ | +15v| GND| +15Vv| 46V | GND | =15V | GND | +15V | 10K~ | 10K~ | 18V
GND | GND GND | GND
DG384A P 10K- | — |10K-| -18v| -15Vv] 10K~ —- | 10K~ | +15V | GND | +15V | +5V | GND | 156V | GND | +15Vv
GND GND GND GND
DG387A P ~15V | 10K~ | 10K~ | +15V| GND| +15V| 45V | GND | =15V | GND | +15V | 10K~ | 10K~ | =15V
GND | GND A GND | GND
DG390A P 10K- 10K- | -15Vv| -15V| 10K~ 10K~ | +18V | GND | +15V | +6 V | GND | -15V | GND | +15Vv
GND GND GND GND '
DG400 10K- | N/C | 10K~ | 10K=| 10K-| 10K-{ N/C | 10K- | 10K-| GND | +16V | 46V | GND | -16V | GND | 10K-
GND GND | GND| GND| GND GND | GND GND
DG401 10K~ [ N/c | 10K= | 10K-| 10K-| 10K-| N/c | 10K~ | 10K- | GND | +15V | +5V | GND | -15V | GND | 10K-
GND GND | GND| GND| GND GND | GND GND
DG402 10K~ | N/C [ 10K= | 10K-| 10K-] 10K~| N/C | 10K~ | 10K~ | GND | +15V [ 45V | GND | -15V | GND | 10K~
GND GND | GND| GND| GND GND | GND GND
DG403 10K= | N/C | 10K~ | 10K~| 10K~| 10K-| N/C | 10K~ | 10K= | GND | +15V | +5V | GND [ -15V | GND | 10K~
GND GND | GND| GND| GND GND | GND GND
DG404 10K= | N/C | 10K= | 10K-]| 10K~] 10K~| N/C | 10K~ | 10K~ | GND | +15V | +5V | GND [ -156V | GND | 10K~
GND GND | GND| GND| GND GND | GND GND
DG405 10K= | N/C | 10K= | 10K-]| 10K~] 10K-| N/C | 10K- | 10K~ [ GND | +156V | +5V | GND | -16V | GND | 10K~
GND GND | GND| GND| GND GND | GND GND
DG411 P +15v | (15) | (15) | —15v| GND| (15) | (18) [+16V | +15V | (15) | (15) |+6V | +15V | (15) 1Go'5]<6 +15V
DG417 K 10K- | N/c | GND | +18V | 48V | +18V | -15V| (3)
GND
DG421 10K~ | GND | 10K~ | 10K-| 10K-| 10K~} GND | 10K~ | 10K- [ GND | +15v | 45V | gND | -15v | GNI 10K~
GND GND | GND| GND| GND GND | GND o o GND
DG423 10K- | GND | 10K- | 10K-| 10K~ 10K-| GND | 10K~ | 10K- | GND | +15v | +5v | aND | -15v | oD | 10K-
GND GND | GND| GND| GND GND | GND GND
DG425 10K~ | GND | 10K- | 10K-| 10K-] 10K-| GND | 10K~ | 10K~ | GND | +15Vv | +5Vv -15v | Gl 10K-
GND GND | GND| GND| GND GND | GND GND | -18 ND GND
gggg; P/L (16) | 4 | @ | +ov] (120} (12) | (12)| (12) | (12) | (12) | (12) | -10V | =16V ] (16) | (16) | GND
813705
DGS08A PL |GND [GND |-18v | (12) | (12) | (120 | (12) | (12) | (12) | (12) | (12) éOK- +15V | GND | GND | GND
. ND
DGS09A P/L JGND |GND [-15v | (13) | (18) | (13) | (18) | (13) | (13) | (13) | (13) | (13) 23?31(5 +15V| GND | GND
DG528 P GND |GND [GND | =18V | (13) | (13) | (13)| (13) | (13) | (13) | (13) | (13) 2;?\'1(5 +15V | GND | GND | GND | GND
DG529 P GND | GND |GND [-15V | (14) | (14) | (14) | (14) | (14) | (1) | (14) | (14) | (1) a%(— +15V | GND [ GND | GND
. . D
DG568 GND | GND [10K-| -60 | (13) | (13) | (18) | (13) | (13) | (13) | (13) | (13) | 10K~ | 10K~ | GND | GND | GND | GND
+15V GND | 460,
DG569 GND | GND | 10K= | 10K-| (14) | (14 14) | (14, 14 14) | (14 14) | (14) | 10K~ | 10K-| aND | GND | GND
v | 188 (14) | (14) | (14) | (14) | (14) | (14) | (14) ()()GND 1o
DG5040 P 10K- | — | 10K-| 10K~| 10K-| 10K~-| N/C | 10K~ | 10K~ | GND | +15V | +5V | GND [-15V [ GND | 10K~
DG5041 GND GND | GND| GND| GND GND | GND GND
DG5042 P 10K~ | —- | 10K= | 10K~| 10K-| 10K-| —- |10K- | 10K~ | GND|+15V [ 45V | GND | -15V | GND | 10K~
DG5043 GND GND | GND| GND| GND GND | GND . GND
DG5044 P 10K~ | == | 10K~ | 10K-| 10K- | 10K=| — | 10K~| 10K-| GND | +15Vv | 45V | GND | -15Vv | GND | 10K~
DG5045 GND GND | GND | GND | GND GND | GND GND
DG5140 10K= | N/C | 10K= | 10K-{ 10K~ | 10K=1 N/C | 10K~| 10K-| GND | +15V | +5V | GND | -156V|GND | 10K~
GND GND | GND | GND | GND GND | GND GND




eorporated BURN-IN CONNECTIONS

Part | Package] 1| 23| a|s|e| 7|89 |10]11[12]|13]|14 |15 |16 [17 |18
Type Type
DG5141 10K~ | N/C | 10K=| 10K~| 10K-| 10K-| N/C | 10K~ | 10K-| GND | +15Vv | 45V | GND | -15V | GND | 10K~
GND GND | GND [ GND | GND GND | GND GND
DG5142 10K= | N/C | 10K= | 10K=| 10K~ | 10K- | N/C | 10K=| 10K~ | GND | +15V | +5V | GND | -15V | GND | 10K~
GND GND | GND | GND | GND GND | GND GND
DG5143 10K=| N/C | 10K= | 10K~ 10K=| 10K~ | N/C | 10K-| 10K-| GND | +15V | +6V | GND | =15V | GND | 10K-
GND GND | GND | GND | GND GND | GND GND
DG5144 10K= | N/C | 10K= | 10K=| 10K~ | 10K~ | N/C | 10K~ | 10K~ | GND | +15V | +5V | GND | =15V | GND | 10K~
GND GND | GND | GND | GND GND | GND GND
DG5145 10K-| N/C | 10K= | 10K~ | 10K~ | 10K-| N/C | 10K~ | 10K-| GND | +15V | +5V | GND | =15V | GND | 10K~
GND GND | GND | GND | GND GND | GND GND
DGP303 P/L — 1 (13) | (13) | (13) | (13) | GND | GND | ~15V | GND | (13) | (13) | (13) 2;%5 +15V
G118 PIL -5V | -15Vv| =158V | =18V | =18V | ~158Vv| (14) | (1) | () | (1) | (19 | (1) | (14) 1%-
+10V
G119 P/L (14) | (14) | =18V | =158V} -15v| (1) | (14) | (19 | (14 | 14) | 4 | (14) | (14) | 10K~
+10V
L144 P/L  J3aMQ4 (13) | (1) | eNDfGND| (@) | — | — | ©® |220-| 3) | aND| (@) | 220-
+15V =15V +15V
L161 P -15V | +15V| =15V | +15v| -15V | +15V | 18V ] +158v | -18V]| — | — =1 =1 |amal+sv
+15V
LD110 3K- | 8k~ |3k~ | 3k~ |eKk- [180 |1000.| GND | 18k-| 30k~ | 180 | GND| 3k~ | 3Kk~ [3K-
5V sV 5v sV s5v 5V 5V 5v s5v 5V sV s5v 5v
LD111 N/C | GND | +15V | GND 105|<— -15vV| GND | N/C | Pin 11 GND | Pin 9 | N/C ;/1.36 -15V| GND | +15V
+1
LD121 (18) | (18) | sv | GND |5k~ |sKk- | — |20/ | (18) [ (18) | (18) | (18) | (18) | 5V |-18Vv | (18) | (18) | 2.5K]
5V | sV 200K 5%
-15V
S13002 N/c | N/c | N/C | Pin9| GND | -20v [ GND | GND | Pin 4| +10v
SI7240 GND | GND | GND | 1K~ [ 1K= | 1K= | 1K= | 1K~ | 1K= | 1K~ | 1K= | 1K~ | 1K~ | 1K= [1K- | 1K~ | 10V | 10V
15V [15v | 18v | 18V |16V | 18v [ 15V |18V | 158V | 158V | 15V |15V | 15V
SI7250 N/c | GND [N/ | N/e | Nie | Nic| Nie | GND | Ne [ Nre [N | Nie [ Nie | e [Nie | 12y
SI7541 GND | GND | GND | 16 16| 16 | 16 6 | 16 | 16 | 16 16 | 16 16 | 16 1K—V +10V | +10V
415
SI7T541A GND | GND|GND | 16 16| 16 | 16 16| 16 | 16 | 16 6| 16 | 16 | 16 1K-v +10V | +10V
+15'
si7542 GND | GND | GND | GND [ GND | 1K~ | 1K~ | GND [ GND | 1k~ | 1K~ | GND| 1K~ | 1K~ 1K~ | 1K-
sv | sv sv | 5V sV | 1sv [1s5v |15V
SI7543 GND | GND | GND | GND [ GND | 1K~ | 1K~ | GND [ GND | 1k~ | 1K~ | GND| 1K~ | 1K~ [1K- | 1K~
sv |sv sv | sv 15v | 158v |15V [ 15V
si7e52 AWF| IMF] N/C | Pin (9100 N/c |680f2| . 1F| N/C[Pin4| +15 | N/C [ N/C | N/C
To |To 10 |[To GND | To
Pin |Pin }gK Pin
8 GND 2
SI7660 — — |GND | — |iKk- [ — | — |1k~
sV sV
SI7661 N/C | N/ | GND | N/C [ 1K= | N/c | N/e | 1K=
-158V 15V
S18602 45V | CLK | 5.6K-| 5.6K-{ 5.6K~| 5.6K-| Pins | GND | GND | +5Vv | Pins | 5.6K~| 5.6K~|5.6K-|5.6K~| 22K~
15v | 15v |18V |18V | (11) (16) | GND | GND |GND | GND | GND
(16) (17) (1)
(7)
SI8604 45V | CLK | 5.6K-| 5.6K~| 5.6K-| 5.6K~| Pins | GND | GND | +56V | Pins | 5.6K~| 5.6K~[5.6K~|5.6K~] 22K~
15V [ 15v [15v |15V | (11) (16) | GND | GND | GND | GND | GND
(16) (17) (11)
7)




BURN-IN CONNECTIONS Siiconix
incorporated
Part/ 1 2 3 4 5 6 7 8 9 |10} 11 |12 | 13 14115 |16 |17 | 18 [ 19 | 20 | 21 |22
Pk
Tyge 23 | 24 | 25 |26 |27 | 28| 29 |30 | 31|32 |33 |34 |35 | 3637138 |39 |40 |41 |42 |43 |44
@) | +5v | +15v| (18)|-15v| (18) | +15V] (18) | -15V| (18)| +15V]+15M GND | GND| 10K | -15V|+15V|10K |-15V | (18) | +15V| (18)
D470 GND GND
28 Pin
coP -16M (18)] +15v| Nc | aND [aND
+5v |10k [ 10k | 10k |430 [10k |10k [10k |10k | 10k ] 10K |10k | 10k |10k [10K |10k |10k [10k [10k |10k | 10k |10k
2.5v|2.5v| 2.5V . |2.5v]2.5v|2.5v|2.5v| 2.5 2.5V|2.5V] 2.5Vv|2.5v|2.5v| 2.6V | 2.5V |2.5V |2.5V | 2.5V | 2.5v|2.5V
2.5V
DF412/P
10K |10k | 10k | 10k |GND |GND| GND[+5Vv | GND| +5Vv | GND+5v | GND 400 |10k | 10K [10K |10k
2.5V[2.5V | 2.5V | 2.5V| pf- |2.5v| 2.5V |2.5V |2.5v
+5V
+15V] (28) (28) | (28) | (28) | (28) | @8) | (28) | (28)] (28) | anD GND|GND| GND | GND |GND | (28) | (28) | (28) | (28)
DG506
DG506A
(28)| (28)] (28) | (28)|-15Vv|10k
GND
vk |- @ (@ |@ |@ |@ |@ | @ |@ |eno|— |anp|enp|enpfand [enD |20 @ | @ @
DGS507A/R GND
@|@|@ @) |-15v](@)
15v | (28)| GND| (28) | (28) | (28) | (28) | (28) | (28) | (28)| (28) | GND| GND | GND| GND| GND [ GND [GND | (28) | (28) | (28) | (28)
DG526
_15v|10K
@8) | (28) (28) | (28) | -15v]| 10K
15v | (28)| GND| (28) | (28) | (28) | (28) | (28) | (28) | (28) (28) | GND| GND | GND| GND| GND | GND [GND | (28) | (28) | (28) | (28)
DGs27
_15v] 10K
@8)| @8 (28) | (28)|-15v[ 10K
GND 18 |18 |18 [18 |18 |18 (18 f18 |18 |18 |GND| GND|GND|GND|GND(GND |18 |18 | 10K-| 18 |18
ND
 DGS36
10K
18 [ 18 {18 |18 [18 [415v
10K [GND | 10K | GND| 10k |GND| 10K 10K | GND| GND| GND | GND] GND | GND| 10K | 10K |10k [GND |10k | GND | 10k |GND
+15V +15V +15V +15V| +15V +15V| +15v| GND +15V +15V]
DG536
28
DG566/ (28)} (28) (28) | (28) | (28) | (28) | (28) | (28) ;85 ;85 (19) | (19) | (19) | (19) | (19) | (19) |GND | (28) | (28) | (28)
SB/J
PLCC 28)| (28)] (28) (28) |10k
GND
N/c|1.5K | PIN | 1.5K| 1.5K | 1.6K | 1.5K}1.5K | 1.5K| N/c| +s |GND| cLk |Pin |N/c | 1.5k | 1.5K | 1.5k [1.5K | 1.5k | 1.5K|N/C
GND | 14 | GND| GND | GND | GND | GND | GND 2KHZ 3 GND | GND | GND |GND | GND | GND
SI2504
1.5K
GND| +5V
100 [400K | GND| 1.5 [, 1pF [6.8m| . uF |. 1F [ GND[ 4004 ;o0 [N/ ] Nre [NIG NG [N/ [NiS [N7e [Nre |20k | Nic [+6
+5 ur |GND To |To +5 To Clk
2 100K F Q10 lon 1004 Q. Pin
si7135 | —sv |GND GND ano| " | aNg| Lo 26
N/e | aNDf 20k | 20k [nse [Nre | e
+5V | Pin
20
GND| GNDI aND| 15 |15 |15 [15 |15 |15 |15 |15 |15 |15 [15 [1k- |anD|GND [1k- |1k= | 1K~
SI7545 +15V +15v | +15V | +15V
+5V |8KHZ| 5.6K | 5.6K|5.6K |5.6K| 22K |GND | GND| GND| GND | GND| +5v [+5v [+5v |+5v |anD [+sv [anD | (7) | +sv [ 7)
Ck |8V |5V |5V |5V |GND
SI8601
+15V]+15V | 5.6K | 5.6K!5.6K [5.6K| (27) | GND [ GND| GND| GND | GND| +15v| +15V| +15V| +15v| GND |+15v |anD | (27) | +10v] (27)
Clk | +15V| +16\ +15V|+15V
sI8602
5.6K(5.6K | 5.6K | 5.6K| 22k |GND
GND|GND | GND | GND| GND
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PROCESS OPTION FLOW CHARTS

Military and Extended Hi-Rel

Column I The first column identifies Siliconix’ MIL-M-38510 Compliant JAN, Class B, process
flow option. MIL-M-38510 JAN product will be processed in accordance with the appli-
cable detail slash sheet requirements.

Column II: The /883 Compliant/Non-JAN, Class B process flow meets the requirements of MIL-
STD-883, paragraph 1.2.1. Devices which are processed to this flow are identified
within the generic part number suffix as /883.

Column lli: The Extended Hi-Rel 1 flow offers customers, with Space type requirements, the op-
tion of a Space Rated flow for generation of specification control drawings.

Column IV: The Extended Hi-Rel 2 flow is offered to customers that can accept product that has
SEM and a 240 hour static burn-in.




Mil-M-38510 JAN
Class B

PROCESS OPTION FLOW CHART

/883 Compliant/Non-JAN
Method 5004/5005

P
E

T >r om

| mmIw

* MIL-STD-883
The latest revision of
MIL-STD-883 at time

of order Is applicable.

*X Avallable Option SEM
Fekek Dual burn-in may be

performed In reverse.

Extended Hi/Rel 1

Siliconix
incorporated

_Extended HilRel 2

Method 2001, Cond E

WAFER LOT ACCEPTANCE skk
Method 5007
INTERNAL VISUAL INTERNAL VISUAL INTERNAL VISUAL
Method 2010, Cond B Method 2010, Cond A Method 2010, Cond A
NDT |
Method 2023
Y
DIE SHEAR (Cert & Data) DIE SHEAR (Cert & Data)
(Method 2019) (Method 2019)
Bond strength (cert & data) Bond strength (cert & data)
(Method 2011) (Method 2011)
STAB BAKE STAB BAKE STAB BAKE
Method 1008, Cond C Method 1008, Cond C Method 1008, Cond C
TEMP CYCLE TEMP CYCLE TEMP CYCLE
Method 1010, Cond C Method 1010, Cond C Method 1010, Cond C
CONSTANT CONSTANT CONSTANT
ACCELERATION ACCELERATION ACCELERATION

Method 2001, Cond E

v

Method 2001, Cond E

PIND
Method 2020, Cond A

PIND
Method 2020, Cond A

FINE LEAK, Cond A or B
GROSS LEAK, Cond C

FINE LEAK, Cond A or B
GROSS LEAK, Cond C
hod 1014

FINE LEAK, Cond A or B
GROSS LEAK, Cond C

Method 1014

Method 1014

INITIAL (Pre-burn In)
ELECTRICAL
(per data sheet)

INITIAL (Pre-burn In)
ELECTRICAL (Datalog)
(per data sheet)

INITIAL (Pre~burn In)
ELECTRICAL (Datalog)
(per data sheet)

\ 4

skokok v v
BURN-IN 160 hrs (min) BURN-IN 240 hrs( min) BURN-IN 240 hrs (min)
Method 1015 Method 1015 Method 1015
Cond Aor C Dynamic Cond Aor C
INTERIM ELECTRICAL INTERIM ELECTRICAL
(Post Burn In) (Post Burn in)
Static @ 25°C _PDA=5% (Per Data Sheet)
Xk 4
BURN IN REVERSE BIAS
ondition A
72 hrs @ 150 C v

INTERIM ELECTRICAL
{Post Burn In)
Static @ 25°C PDA=5%
Functional @ 25°C, PDA=3%
(datalog)

INTERIM ELECTRICAL
(Post Burn In)
Static @ 25°C PDA=5%
Functional @ 25°C,
PDA=3%
(datalog)

FINAL ELECTRICAL
per data sheet
min/max oper temp

FINAL ELECTRICAL
per data sheet
min/max oper temp

datal

FINAL ELECTRICAL
per data sheet
min/max oper temp
atal

FINE LEAK, Cond A or B
GROSS LEAK, Cond C

FINE LEAK, Cond A or B
GROSS

AK, Cond C
1014

Method 1014
X-RAY X-RAY
Method 2012 Method 2012
v
QCl Groups A, B, QCl Groups A, B, QCl Group A,
C, D (As Required) D (As Required L]

" Dlethod 8058 Msthod 2608 Method 5005
100% EXTERNAL 100% EXTERNAL 100% EXTERNAL
VISUAL L VISUAL
Method 1009 Method 1009 Method 1009

2-2



Siliconix

* incorporated
n
Hi-Rel and Standard Flow

Column I: This flow is for Military/Aerospace/Industrial customers that can use a noncompliant/
non-JAN device in their equipment, while gaining the advantage of environmental and
infant mortality screening.

Column II: The standard flow outlined within this column is intended for plastic and hermetic
packages with burn-in.

Column Il The standard flow outline within this column is intended for plastic and hermetic pack-

ages without burn-in.
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PROCESS OPTION FLOW CHART

Hi-Rel STD (Burn-in) STD
INTERNAL YiSuAL INTERNAL VISUAL INTERNAL VISUAL
Cond B (Industrial) (Industrial)
STAB BAKE
Method 1008, Cond C
l \4 v
TEMP CYCLE TEMP CYCLE
TEMP CYCLE
Mot TS BE 4 o Method 1010, Cond C Method 1010, Cond G

(Plastic only)

, C
(Plastic only)

v

CONSTANT
ACCELERATION
Method 2001, Cond E

v

v

v

FINE LEAK, Cond B
GROSS LEAK, Cond C
Method 1014

GROSS LEAK
Method 1014, Cond C
(Hermetic only)

GROSS LEAK
Method 1014, Cond C
(Hermetic only)

v

v

INITIAL (Pre-burn In)
ELECTRICAL T = 25°C
(per data sheet)

INITIAL (Pre-burn In)
ELECTRICAL T =25°C
(per data sheet)

v

v

BURN-IN 160 hrs

BURN-IN 160 hrs

Method 1015 Method 1015
Cond Aor C Cond Aor C
INTERIM ELECTRICAL
(Post Burn In)
Static @ 25°C
l \4 v
Fle':lr- E;icm& FINAL ELECTRICAL FINAL ELECTRICAL
=259 —nE O
min/max oper temp T=26°C T=25"C
acl Qcl QcCl
QA electrical (AQL) QA electrical (AQL)
Group A T=25°C T=25°C
100% EXTERNAL EXTERNAL EXTERNAL
VISUAL VISUAL (AQL) VISUAL (AQL)
Method 1009 Method 1009 Method 1009
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Die Shipments
Column It This flow offers customers the option of assembling canned sample to verify the die
are capable of meseting the military temperature range, electrical test limits. Die At-
tach and Bond Strength will also be performed to insure assembly operation.
Column II: Column Il is the same as die/canned sample flow with burn-in added for confidence
that die samples do not shift across this screen. Die Attach and Bond Strength will
also be performed to insure assembly operation.
Column i This column identifies Siliconix’ die shipment option without canned samples.

2-5



Siliconix
incorporated

PROCESS OPTION FLOW CHART

DIE SHIP
CANNED SAMPLES

DIE SHIP
CANNED SAMPLES
WITH BURN-IN

DIE SHIP

WAFER SCREEN: *

WAFER SCREEN: *

WAFER PROBE WAFER PROBE
Static 25°C (min) Static 25°C (min)
(per data sheet)

(per data sheet)

v

!

WAFER SCREEN:

WAFER PROBE
Static 25°C (min)
(per data sheet)

!

INTERNAL VISUAL
Method 2010 Method 2010
Cond Aor B Cond AorB

INTERNAL VISUAL

INTERNAL VISUAL
Method 2010
Cond AorB

CANNED SAMPLE:

CANNED SAMPLE:

LTPD=10 LTPD=10
FINAL ELECE,T PRE BURN-IN ELECT
Static @ 25°C Static @ T=25°C (min)

Min operating temp
Max operating temp

(per data sheet)

* Available Option SEM

(per data sheet)

v

BURN-IN TEST
Method 1015
Cond Aor C

T

FINAL ELECT
Static @ 25°C
Min operating temp
Max operating temp
(per data sheet)
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Die Process Information

Siliconix is a large-volume supplier of dice to the hy-
brid industry. Screening includes 100% DC electrical
probe and 100% visual inspection of each die.

PHYSICAL DATA

Physical layout and dimensions are presented in the
Die Topography section Dimensions are shown as
1{‘—,‘,’,’%. Dice are supplied to length and width dimen-
sions which have an accuracy of +3 mils. Thickness
will be 15 £1 mils for integrated circuit die with gold
backing, and 21 £1 mils without gold backing, and 8

+2 mils for FETs.

Bonding pad location may be identified from the die
topography shown. Contact factory for ordering infor-
mation. Each die or wafer is passivated with approxi-
mately 8000 A of either silicon nitride or non-crystal-
line glass. FET chips are supplied with gold backing;
gold backing is available as an option for integrated
circuits. Die metallization is deposited aluminum ap-
proximately 12000 A thick.

DIE SCREENING CRITERIA

Electrical Probe -- All dice are 100% probed in wafer
form at 25°C to DC parameters as shown on the wa-
fer test limits specification (available upon request).
Hot chuck is also available at additional cost.

Visual Criteria -- Each die receives a visual inspec-
tion to MIL- STD-883. Method 2010, Condition B crite-
ria. Siliconix QC Department samples each lot to an
LTPD of 10%. Alternative visual criteria, including
Method 2010, Condition A, or Siliconix industrial crite-
ria are available as options.

PACKAGING

Die are supplied in dust-proof, anti-static waffle
packs (see illustration - Figure 1)

ASSEMBLY

The customer's interests will best be served if static
sensitivity handling procedures are used.

PART NUMBER DESIGNATIONS

See ordering information.

OPTIONS

(Price will be quoted upon request.)

SEM -- Scanning electron microscope examination
and control in accordance with MIL-STD-883 Method
2018 can be ordered on die and wafers. SEM wafer
qualification should be specified as a separate line
item on a request for quote.

Wafer Qualification to Unprobed Parameters --
Sample testing of purchased die to demonstrate ca-
pability to perform at data sheet temperature ex-
tremes or to switching times test limits by use of
LTPD techniques can be provided at additional cost.

Visual inspection to customer generated specifica-
tions can be provided.

Gold Backing -- IC dice may be purchased with gold
alloyed to the backside. This is a special order item.
Gold thickness would be as follows:

FETs (NC, NIP) 1500 A minimum

ICs (all) 3500 A minimum

Hot Chuck -- Siliconix can perform wafer sort at the
high-temperature limit, at additional cost.

CHIP PACKAGING

Chips are packaged as individual die in the flat waffle
carrier illustrated in Figure 1. The carrier has a cavity
size adequate to allow ease of loading and unloading
and it also prevents die from rotating within the cav-
ity.
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CARRIER TOP

MYLAR SHEET

LENS PAPER

CARRIER BOTTOM

DIE

NOTE: CARRIER TOP & BOTTOM SECURED BY CLIPS

Figure 1

MULTI-CHIP DIE TOPOGRAPHY
INFORMATION

Some of Siliconix’s analog switches are of multi-chip
design with inter-chip connections. For example, the

Siliconix
incorporated

DG190 consists of a separate driver chip (CMJB) and
four separate JFET transistors (NCB). Figure 2 illus-
trates the bonding diagram arrangement in the DIP
package. The driver and the JFET switches are
mounted so that the substrates are electrically iso-
lated. The substrate of the driver is at the negative
supply voltage while the substrate of the JFET
switches is the gate connection. A pattern-bottom
side braze package is used to connect the driver to
the JFET gate.

The pin connections for the JFET switch chips can be
determined from the chip section and switch chips
can be determined from the chip section and switch
pin-out in the data sheet.

Die Diagrams/Dimensions

The negative image photos show the metallization
pattern. Scale is normally 20x. Bonding pads are 4
mil (0.10 mm) square, glass-free aluminum
metallization. Pad identification numbers usually cor-
respond to pin numbers for the dual-in-line package
on data sheets.

Wafer test limits are available upon request.

Figure 2. DG190 JFET Analog Switch
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BS9000 Series Process Option
Flow Chart

l LEVEL S2 J
[

PRE-CAP INSPECTION
BS9400 1.2.10
Level B

I

HIGH TEMPERATURE STORAGE
BS9400 1.2.6.3

150°C for 24 hours

RAPID CHANGE OF
TEMPERATURE
BS9400 1.2.6.13
10 CYCLES

-85 to 150°C

ACCELERATION STEADY STATE
BS9400 1.2.6.9

294,000 m/s?

IN DIRECTION Y2

T
FINE AND GROSS LEAK TESTS
BS9400
1.2.6.14 (1), (2)

I
ELECTRICAL TESTS at 25°C
AS SUBGROUP A3(a) of the
SPECIFICATION

T
BURN-IN SCREEN
BS9400 1.2.7.2.1
168 HOUR MINIMUM at 125°C

|
FINAL ELECTRICAL TESTS at

25°C AS SUBGROUP A3(a)
of the SPECIFICATION

GROUPS
A,B,C, AND D
INSPECTION

Y

INSPECTION REQUIREMENTS: All tests performed at Tamp = 25°C unless otherwise specified.
100% SCREENING TEST PROCEDURES
Production batches containing greater than 10% defective units subsequent to burn-in will not be issued for release.

For complete details of screening and inspection refer to the appropriate detall specification avallable on request from
your nearest Siliconix sales offices.
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Tps(on) - Drain-to-Source ON-Resistance

ANALOG SWITCH SELECTOR CHART

SWITCHING SPEED t(on) OR t(off) , WHICHEVER IS GREATER

20/35 to
10 ns 60/75 ns 125/150 ns 200 ns 250 ns 300 ns 500/600 ns 750 ns 1us 1.5/1.6 uS 2/2.5p8
175) DE201A (G, Q. 59) Da211 (C,Q,SS) DG123
,Q, (P,S,CD,r)
Q9 ggng%m((cc'.od.ssss) DG172 (P,8,CD\N| p212 (C.Q,85) |S13002 (P,S,SD.N|pG125 (P.S.CD.r)
DG441 (C,Q,SS)
100 DG442 (C,Q,5S) [pa3osa (C,Q,ss) DG221(C,Q, SS,L)
Q@ DG444 (C,Q,SS) |DG309 (C,Q,SS)
DG445 (C,Q,SS)
et a2 el 8sy 21 1228 ]
80 DGS41 (D,Q,SS) 1 \D, ,D, SS) adiation
o DG188 (J,S,SD) DG200A (C,D, SS)| pG142 (J,D,DD) Resistant
Q@ DGS42 (D, Q,SS) DG191 (J.D,SD) DG143 (J,S,SD)
sD210 (D, S,SS,r) | DG271 (C,Q,SS) |Das140 (C,s,85) |DG5142 (C, S, SD) JDG304A (C,D, SS)|DG300A (C,D, SS)|DGS048 (C,D, SS) DG243(C,D, SD, M; DGS66 (H,8,SS,r)
sp211 (D, S,SS,r) DG5141 (C,D,SS) | DG5143 (C,D, SD) |DG305A (C, S, SD) | DG301A (C, S, SD)|DG5049 (C,D,DS)
sb212 (D,S,SS,r) DG5144 (C,S,DS) | DG306A (C,D,DS)|DG302A (C,D,DS)|DG5050 (C, S, SD) DG5040 (C,S,SS)
50 |SD213 (D,S,SS.r) DGS5145 (C,D,DS) |DG307A (C,D, SD)|DG303A (C,D,SD){DG5051 (C,D,SD) DG5041 (C,D, SS)
Q. |sb214 (0,s,88,n DGP303A(C,D, SDYDG381A (C,D, SS) DG5042 (C,S,SD)
sD215 (D, S, SS,r) DG384A (C,D,DS) DG5043 (C,D, SD)
SD2100(D, S, SS,r) DG387A (C,S,SD) DG5044 (C,S,DS)
SD2110(D, S, SS,r) DG390A (C,D,SD), DG5045 (C,D,DS)
SD2120(D, S, SS,r)
30 | SD5000(D, Q, SS, r)f DG601 (L,Q,SS) {DG181 (J,D,SS) DG129 (4,D,DS)
£, |SD5001(D, Q, S, 7, DG184 (4,D,DS) DG133 (J,D, SS) Radiation
SD5002(D, Q, SS, ! - |DG187 (J,8,8D) DG139 (J,D,DD) Resistant
SD5400(D, Q, SS, . DG190 (J,D,SD) DG144 (J,S,SD)
to |SD5401(D,Q, SS, .
SD5001D. 0,801 Bat01 (C..58)
2 e DG402 (C,S,SD)
Q (D,S,SS,1) DG403 (C,D,SD)
$12400(D, S, SS,r) gg:% =g.g.gs)
,D,DS)
DG411 (C,Q,SS)
DG412 (C,Q,SS)
DG413 (C,Q,SS)
DG417 (C,S,SS)
DG418 (C,S,SS)
DG419 (C,SD, S)
DG421 (C,D,SS,L.
DG423 (C,D,SD,L.
DG425 (C,D,DS, L
DG180 (4,D, SS) G140 (J,D,DS)
10 DG183 (J,D,DS) Radiation DG141 (J,D,SS)
Q@ DG186 (J,S,SD) Resistant DG145 (J,D,DD)
DG189 (J,D,SD) G146 (J,S,SD)
Parenthesls information Process No. per Package Configuration Miscellaneous
(Cc, Q Sss L) Plus-40 CMOS or 44 V Si-Gate Single (1 per package) S8 = Single-Pole Single~Throw r = rDS(ON) Is a function of drive voltage

| L=¢

Miscellaneous
Configuration

o. per Package
Process

DMOS or D/CMOS
JFET

PMOS
High Voltage
D/

L = Low Voltage CMOS (PolyMOS)

Dual (2 per package)
Quad (4 per package
= Eight per package

s
D
Q
8

O
CD = Common Drain

Single-Pole Double-Throw
Double-Pole Single-Throw
Double-Pole Double~Throw

M= M
L = Latchable Inputs

ake-Before-Break

!

ouj
s
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ANALOG SWITCHES

ros Vsou“p:gg swlltrcnh;ng Levels Package and Temperature Range Offerings:
(on, 1 (ns MAX) Analog Logic
Functional | Basic MAX 'S (off VL ;:It. . ;v:‘AX V;Ia(::: l'rgué N
Conhgura Nember Sx:h (\(g')) MnA vilv=l @ [7&r°] ton] tott Range V) switch |VinL|VinH Comments P ] 501 conr |oase |edpamd "ou
1 Ch., SPST|DG417 |CMOS +40} 35 0.25| 15 § -15 5 30 175] 145) 44 V+ to V- o 0.8] 2.4 Mini DIP, Low Power DJ DY
1 Ch, SPS’ ICMOS + 40} 35 0.25] 15 | -15 5 30 175] 145] 44 V+ to V- 1 0.8} 2.4 |Mini DIP, Low Power DJ DY
1 Ch. SPS [CMOS + 40} 25 0.25| 15§ -15 5 30 175] 145) 44 V+to V- 1 0.8] 2.4 JLow Power, High Perf. DJ AK
1 Ch. SPS ICMOS +40] 30 0.50| 15 | -15 5 30 200] 125§ 44 V+ to V- 1 0.8] 2.4 |Use DG400 for New Designs] CJ AK,CK
1 Ch. SPS ICMOS +40] 50 1.00) 15 } -15 5 30 [1000] 500§ 44 V+ to V- 1 0.8] 2.4 JUse DG400 for New Designs| CJ AK,CK
2 Ch. SPST|DG401 [CMOS +40] 25 0.25] 15 | -15 5 30 125) 75| 44 V+ to V- 1 0.8] 2.4 |Low Power, High Perf. DJ AK AZ
2 Ch. SPST|DG421 [CMOS +40| 35 0.25) 15 | -15 5 30 175] 145 44 V+to V- 1 0.8] 2.4 JOn Board Latches DJ AK
2 Ch. SPST|DG5048 [CMOS +40] 25 0.50] 15 | -15 5 30 125) 75| 44 V+ to V- 1 0.8] 2.4 |Low Charge Injection DJ AK
2 Ch. SPST|DGS5141 [CMOS + 40| 30 050} 15 | -15 5 30 200§ 125] 44 V+ to V- 1 0.8] 2.4 jUse DG401 for New Designs] CJ AK,CK
2 Ch. SPST|DG181 N-JFET 30 1.00} 10 | -20 5 20 150 130] 36 |(V+) to (V-)+7.5 o 0.8] 2.0 JUse DG401 for New Designs AP, BP AL | AA,BA
2 Ch, SPST|DG181 N-JFET 30 1.00} 15 | -15 5 15 150§ 130 o 0.8} 2.0 JUse DG401 for New Designs AP, BP AL | AA,BA
2 Ch. SPST|DG133 N-JFET 30 1.00} 12 | -18 20 6001600 36 J(V4)-2 to (V-)+8 1 0.8] 2.5 jUse DG401 for New Designs AP, BP AL
2 Ch, SPST|DG304A |[CMOS +40] 50 1.00] 15 |} -15 30 250] 150 44 V+ to V- 1 3.5]11.0§JAN Qualified cJ AK, BK, CK|
2 ch. spsT|DG381A Jcmos +40] so | 1.00] 15 | -15 30 | soo| 250 44 V4 to V- 0 0.8] 4.0 Juse DG401 for New Designs| cJ AK, BK, CK| AA,BA,CA
2 Ch. SPST|DG300A |CMOS +40] 50 1.00] 15 ] -15 30 300] 250 44 V+ to V- 1 0.8 4.0 JJAN Qualified cJ AK, BK, CK| AA,BA,CA
2 ch. spsT|pasos1 Jemos +40] so | 100 15]-15] 5 30 |1000| soo| 44 V4 to V- 1 0.8] 2.4 Juse DG401 for New Designs| CJ AK,CK AA,BA,CA
2 Ch. SPSTIDG182 N-JFET 75 1.00] 10 | -20 5 20 250] 130] 386 (V+) to (V=)+5 o 0.8] 2.0 JUse DG401 for New Designs AP, BP AL | AA,BA
2 ch. spsTjpais2 N-JFET | 75 100 15]-185] 5 20 | 250| 130 0 0.8] 2.0 Juse DG401 for New Designs AP, BP AL | AaBA
2 Ch. SPST|DG134 N-JFET 80 1.00f 12 | -18 20 600]1600f 36 |(V+)-2 to (V-)+5 1 0.8] 2.5 |Use DG401 for New Designs AP, BP AL
2 ch. sPST|DG180 N-JFeT | 10 J10.00] 10 ]-20} s 20 | soo| 250] 36 |(v+) to (v-)+7.5] o© 0.8] 2.0 |Use DG401 for New Designs AP, BP AL | aaBA
2 Ch. SPST|DG180 N-JFET 10 10.00] 15 | 15 5 15 300} 250 o 0.8] 2.0 JUse DG401 for New Designs AP, BP AL | AA,BA
2 Ch, SPST|DG141 N-JFET 10 10.00] 12 | 18 20 |1000§2500] 36 J(V+4)-2 to (V-)+8 1 0.8] 2.5 JUse DG401 for New Designs AP, BP AL
2 Ch. SPST|DG200A |CMOS +40] 70 2.00] 15| -15 30 |1000] S00| 44 V+to V- o 0.8] 2.4 JJAN Qualified cJ AK,BK, CK| AL |AA,BA,CAl
4 Ch. SPST|DG411  |CMOS + 40} 35 0.25) 15 | -15 5 175) 145] 44 V+ to V- o 0.8] 2.4 JLow Power, High Perf, DJ DY AK
4 Ch. SPST|DG412 |CMOS + 40} 35 0.25} 15 | -15 5 30 175] 145) 44 V+ to V- 1 0.8] 2.4 }Low Power, High Perf. DJ DY AK
4 Ch. SPST|DG413 JCMOS + 40| 35 0.25] 15} -15 5 30 175] 145) 44 V+ to V- INote (6)] 0.8] 2.4 |Low Power, High Perf. DJ DY AK
4 Ch, SPST|DG441 |CMOS + 40| 175 0.25] 15 | -15 30 175] 145) 44 V+to V- 0 0.8] 2.4 |DG201A Upgrade DJ DY AK
4 Ch. SPST|DG445 |CMOS + 40| 175 0.25] 15 | -15 5 30 175] 145 44 V+to V- ] 0.8] 2.4 |DG212 Upgrade DJ [»)'4 AK
4 Ch. SPST|DGP201AICMOS + 40} 175 0.25) 22 | -22 44 600] 450 44 V+ to V- 0 0.8] 2.4 JHigh Precision DJ DY AK AZ
4 Ch, SPST|DG442 [CMOS + 40} 175 0.25f 15 | -15 30 175 145| 44 V+to V- 0 0.8] 2.4 | DG202 Upgrade DJ DY AK
4 Ch. SPST|DG444 |CMOS + 40] 175 025} 15 | -15 5 30 175| 145] 44 V+ to V- o 0.8] 2.4 ] DG211 Upgrade DJ )4 AK
NOTES: 1. XXX Not recommended for new designs.

2. For most products, the analog voltage range is a function of supply voltages. For PMOS or CMOS switch, r pgon) Is also a function of supply and

analog voltage. See Individual data sheets for more details.

3. Logic supply voltage required for TTL compatible inputs.

4. Preliminary product. Specifications subject to change. Contact the factory for avallability.

5. Input reference voltage of 2.5V Is required. See individual data sheets for more detalils.

6. See data sheets for switch states of and multipk
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ANALOG SWITCHES

uppl Switching .
DS (o) VsoI?:gﬁ (n:m:x) Analog Levels Package and Temperature Range Offerings:
Functional Baslc MAX |'s(off) Volt. MAX Voltage Input
Configura- Part Switch (V) |MAX2 Vi Range Supp. Range for ON Plastid Plastid Side Flat Metal
tion Nummber | Type @ | ra]ve]v-1 @ | @ ]ton | ot |Range (V) Switch |VinL VinH Comments o | so| cediP |eraze JLcq{Pack| can

4 ch. sPsT|DG271 |cmMos +40f 50 | 1.00 | 15 | -15 3 | 7s] 75| 44 V4 to V- o }o.8] 2.0]High Speed, Low Charge In.| cJ | DY |AK,BK,CK| AZ
4 Ch. SPST|DG309 JCMOS + 40y 100 1.00 } 15118 30 200) 150} 44 V+ to V- ] 3.5 J11.0] Single Supply cJ DY ]AK,BK,CK]
4 Ch. SPST|DG308A JCMOS + 40§ 100 1.00 } 15 | =15 30 200] 150 44 V+to V- 1 3.5 }11.0] Single Supply cJ DY JAK,BK,CK|
4 Ch. SPST|DG221 CMOS +40f 100 1.00 | 15 ] -15 30 550 | 340| 44 V+ to V- 0 0.8 | 2.4}Latchable Inputs cJ DY JAK,BK,CK
4 Ch, SPST|DG172 PMOS 150 1.00 | 10§-20] 5 20 300 7501 36 |(V+) to (V-)+10 o 0.8 ] 2.0]Chip Select Function cJ AP, BP| AL
4 Ch. SPST|DG201A JCMOS +40) 175 1.00 | 15 | -15 30 600§ 450 44 V+ to V- ] 0.8 2.4]JAN Qualified cJ DY |AK,BK,CK AZ| AL
4 Ch. SPST[DG202 |CMOS +40§ 175 1.00 | 15 | -15 30 600 | 450) 44 V+ to V- 1 0.8 ] 2.4JJAN Qualified cJ AK,BK,CK
4 Ch, SPST|DG540 D/CMOS 60 j10.00 ] 12} -3 10 90 50§ 18 (V+) -5 tov- o 0.8 } 2.4]Wideband Video DJ DN AP
4 Ch., SPST|DG541 D/CMOS 60 ]10.00 | 12 -3 10 90 s0f 18 (V+) -5 tov- [ 0.8 ] 2.4} Wideband Video DJ DY AP
4 Ch. SPST|DG212 JCMOS +40§ 175 500 | 15])-15] & 30 [J1000 | 500f 44 V+ to V- 1 0.8 | 2.4fLow Cost cJ DY
4 Ch. SPST)DG211 CMOS + 40 175 5.00 J15})-15) & 30 J1000 ) 500) 44 V+ to V- 0 0.8 ] 2.4]Low Cost cJ DY
5 ch. SPST|DG125 pMos | 100 Jt1.00 | 10]-20] & 20 | 300 f2000] 36 |(v4)to(v-)+10| o fo.5] 4.6]Low Standby Power AP,BP AL
8 Ch. SPST|DG566 D/CMOS| 100 5.00 | 60 } -60} 15 100 |2000 | 1500§ 124 | (V+)-10 to (V-) [ 4.0 |11.0fHigh V, Serlal Load cJ AP, DF}
1 Ch, SPDT|DG419 |CMOS + 404 25 025 | 15| -15] 5 30 125 75 44 V+ to V- Note 6 | 0.8 1 2.4]Minl DIP, Low Power DJ
1 Ch. SPDT|DG402 JCMOS + 40) 25 025 | 15 -15) 5 30 125 75] 44 V+ to V- Note 6 | 0.8 | 2.4]Low Power, High Perf, DJ AK
1 Ch. SPDT|DG5050 JCMOS + 40) 25 050 | 16} 15} & 30 125 78] 44 V+ to V- Note 6 | 0.8 § 2.4}Low Charge Injection DJ AK
1 Ch. SPDT|DG5142 JCMOS + 40 30 0.50 | 15| -15) & 30 200 125) 44 V+ to V- Note 6 | 0.8 | 2.4]Use DG402 for New Designs| CJ AK,CK
1 Ch. SPDT|DG187 N-JFET 30 1.00 J 10 -20] 5 20 1501 130§ 36 |(V+) to (V-)+7.5] Note 6 | 0.8 | 2.0jUse DG402 for New Designs AP, BP| AL AA,BA
1 Ch. SPDT|DG187 N-JFET 30 1.00 f 5})-15) & 15 150 | 130 Note 6 | 0.8 ) 2.0JUse DG402 for New Desligns AP, BP| AL AA,BA
1 Ch. SPDT|DG144 N-JFET 30 1.00 | 12 | -18] 20 800 | 1600] 36 |](V+)-2to (V-)+8] Note 5 | 2.0 | 3.0JUse DG402 for New Designs AP, BP| AL
1 Ch. SPDT|DG301A |CMOS + 404 50 1.00 | 15 | ~15] 30 300 ] 250 44 Vi to V- Note 6 | 0.8 ] 4.0]JAN Qualified cJ AK, BK, CK| AA,BA,CA
1 Ch. SPDT|DG387A |CMOS + 40} 50 1.00 | 15 | -15 30 300§ 250 44 Vi+ to V- Note 6 | 0.8 | 4.0]Use DG402 for New Designs| CJ AK,BK,CK AA,BA,CA
1 Ch, SPDT|DG305A |CMOS + 40 50 1.00 | 15 | -15 30 250§ 150} 44 V+to V- Note 6 | 3.5 }11.0} JAN Qualified cJ AK,BK, CK AA,BA,CA
1 Ch. SPDT|DG5042 |CMOS +40] 50 1.00 | 15]-15] & 30 1000} 500] 44 V+ to V- Note 6 | 0.8 ] 2.4]Break-Before-Make cJ AK,CK
1 Ch. SPDT|DG188 N-JFET 75 |1.00 | 15]-15] 5 20 | 250 130 Note 6 | 0.8 | 2.0JUse DG402 for New Designs AP, BP) AL | AABA
1 Ch. SPDTJDG188 N-JFET 75 1.00 f 10§ -20} & 20 250§ 130] 36 (V+) to (V-)+5 | Note 6 | 0.8 | 2.0]Use DG402 for New Designs AP, BP)| AL AA,BA
1 Ch. SPDT}DG143 N-JFET 80 1.00 § 12 | -18 20 800 ] 1600] 36 ](Vv+)-2 to (V-)+5|] Note 5 | 2.0 | 3.0]Use DG402 for New Designs AP, BP) AL
1 Ch. SPDT}DG186 N-JFET 10 [10.00f 15| -15} 5 15 300§ 250 Note 6 | 0.8 ] 2.0JUse DG402 for New Designs AP, BP| AL AA,BA
1 Ch. SPDT} 8i3002 PMOS 100 1.00 | 10 | -20 20 1000 | 1500] 36 J(V+) to (V-)+10 | Note 6 | 0.8 | 2.0JUse DG402 for New Designs
1 Ch. SPDT{pG186 N-JFET 10 J10.00 ] 10 ] -20}] & 20 300 250] 36 |(V+) to (V=) +7. | Note 6 | 0.8 | 2.0JUse DG402 for New Designs AP, BP) AL AA,BA
1 Ch. SPDT|DG146 N-JFET 10 |10.00 | 12 | -18 20 1000 | 2500] 36 |(V+)-2to (V-)+8] Note § | 2.0 | 3.0jUse DG402 for New Designs AP, BP| AL
NOTES: 1. _XXX Not recommended for new designs.

2. For most products, the analog voltage range Is a function of supply voltages. For PMOS or CMOS switch, rpg(on) is also a function of supply and

analog voltage. See Individual data sheets for more details.

3. Logic supply voltage required for TTL compatible inputs.

4. F y product. subject to change. Contact the factory for availability.

5. Input reference voltage of 2,5V Is required. See individual data sheets for more details.

6. See data sheets for switch states of and !
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ANALOG SWITCHES

Suj Switching :
ros(on I VOHPElY; vitehi g Ansiog Logic I'-_:e:s Package and Temperature Range Offerings:

Functional | Basic MAX | 'S(off) Volt. (ns Max) | max Voltage Input

Contigura- | Part Switch () | MAX2 VL [Range Supp. Range for ON PlastiqPlasti Side Flat | Metal

tion Number]  Type @ | na |vi]v-] @ | @ | ton]teft|Range W) switch | Vint]VinH Comments DIP | SO | cerDIP |Braze JLc{Pack] Can

2 ch, sPDT|DG423 |CMOS +40] 25 025 |15]-15] s 30 | 125] 75] 44 V4 to V- Note 6] 0.8] 2.4 JOn Board Latches oJ | oy AK

2 ch. sPDT|DG403 |cMos +40] 25 025 | 15]-15] 5 30 | 125] 75] 44 V4 to V- Note 6] 0.8] 2.4 JLow Power, High Pert. oy | oy AK AZ

2 ch. sPDT|DGS051 |eMos +40] 25 050 | 15]-15] 5 30 | 125] 75| 44 V4 to V- Note 6 | 0.8] 2.4 |Low Charge Injecticn oJ | oy AK

2 ch. SPDT|DGP303AJCMOS + 40] 50 0.50 | 22 |-22 30 | 300) 250 44 V+ to V- Note 6] 0.8] 4.0 |High Precision bJ | oy AK AZ

2 ch. sSPDT|DG5143 [CMOS + 40| 30 050 | 15]-15] s 30 | 200) 125 44 V4 to V- Note 6] 0.8] 2.4 |use DG403 for New Designqd CJ AK,CK

2 ch. SPDT|DGS42 p/cMos| 6o Jio.oo | 12] 3 10 90} 50| 18 J(v4) -5toV- Note 6] 0.8] 2.4 Jwideband Video pJ | oNn AP

2 ch. SPDT|DG190 N-JFET 30 1.00 | 15]-15] s 15 | 150} 130 Note 6] 0.8]| 2.0]use DG403 for New Designs AP,BP AL

2 ch. SPDT|DG190 N-JFET 30 1.00 | 10]-20] s 20 | 150| 130] 36 |(V+4) to (v-)+7.5| Note 6] 0.8] 2.0 Juse DG403 for New Designg AP,BP AL

2 ch. SPDT|DG307A |CMOS + 40| 50 1.00 | 15}-15 30 | 250 150] 44 V4 to V- Note 6 | 3.5] 11.0 JUAN Qualitied cy AK,BK, CK

2 ch, SPDT|DG303A JcMos +40] 50 1.00 | 15|-15 30 | 300|250 44 V+ to V- Note 6§ 0.8] 4.0 |UAN Qualified cJy | by |ak,BKk,Ck AZ

2 ch. SPDT|DG5043 |CMOS +40] 50 1.00 | 15]-15] s 30 [1000] s00| 44 V4 to V- Note 6] 0.8] 2.4 Juse DG403 for New Designqd CJ AK,CK

2 ch. SPDT|DG3%0A JCMOS +40] 50 1.00 | 15]-18 30 | 300f250| 44 V4 to V- Note 6| 0.8] 4.0 use DG403 for New Designd CJ AK,BK, CK

2 ch. sPDT|DG243 |CMOS +40f 50 1.00 | 15]-15] s 30 [1000} s00 | 44 Vi+ to V- Note 6 | 0.8] 2.0 Juse DG403 for New Designqd CJ AK, CK

2 Ch. SPDT|DG191 N-JFET 75 1.00 | 10]-20] s 20 | 250} 130} 36 | (V4) to (V-)+5 | Note 6] 0.8] 2.0 Juse DG403 for New Designg AP, BP| AL

2 ch. sPDT|DG191 N-JFET 75 1.00 | 15]-15] 5 20 | 250 130 Note 6] 0.8] 2.0JUse DG403 for New Designs AP, BP| AL

2 ch. SPDT|DG189 N-JFET 10 J10.00 | 10-20] s 20 | 300f250] 36 |(Vv+) to (v-)+7.5] Note 6] 0.8] 2.0 Juse DG403 for New Designs AP, BP| AL

2 ch. SPDT|DG189 N-JFET 10 J0.00 | 15}-15] 5 15 | 300] 250 Note 6] 0.8] 2.0 Juse DG403 for New Designs AP, BP| AL
1ch. DPsT|DG404 |cMOS +40] 25 o2 |15]-15] 5 30 | 125] 75| 44 V+to V- Note 6] 0.8] 2.4 |Low Power, High Pert. DJ AK

1 ch. DPST|DGS144 |CcMOS +40] 30 oso | 15)-15] s 30 | 200f 125| 44 V4 to V- Note 6| 0.8} 2.4 Juse DG404 for New Designq CJ AK,CK

1 Ch, DPST|DGS044 |cMOS +40] 50 1,00 | 15)-18] 5 30 | 1000 s00] 44 V4 to V- Note 6| 0.8] 2.4 Juse DG404 for New Designd CJ AK,CK
|2 cn. DPsT|DG425 JcMos + 40 25 0.25 | 15 |-15 5 30 |15 ] 5] 44 V4 to V- Note 6 ] 0.8 | 2.4 fon Board Latches oJ | oy AK

2 ch. DPST|DG405 JCMOS +40] 25 025 | 15|15 30 |15 ] 75] 44 V+ to V- 1 Jo.8 | 2.4 Jow Power, High Perf. oJ | oy AK ¥4

2 Ch. DPST|DG5049 |CMOS +40] 25 0.50 | 15 |-15 30 |15 ] 75] 44 V+ to V- 1 ]0.8 | 2.4 JUse DG405 for New Designs] DJ | DY AK

2 Ch. DPST|DG5145 |CMOS +40] 30 0.50 | 15 |-15 30 |200 | 125] 44 V4 to V- 1 |o.8 ] 2.4 use DG405 for New Designs] CJ AK,CK

2 ch. DPST|DG184 N-JFET | 30 1.00 | 10 |20 5 20 150 | 130] 36 [(v4) to (V-)47.5 1 0.8 | 2.0 juse DG405 for New Designs| AP, BP AL
2 ch. DPST| DG184 N-JFET | 30 1.00 | 15 |-15 5 15 150 | 130 1 |o0.8 ] 2.0 Juse DG405 for New Designs| AP, BP AL
NOTES: 1. XXX Not recommended for new designs.

2. For most products, the analog voltage range Is a function of supply voltages. For PMOS or CMOS switch, rpg(on) Is also a function of supply and
analog voltage. See Individual data sheets for more detalls.
Logic supply voltage required for TTL compatible Inputs.

3.
4.
5.

6. See data sheets for switch states of

y product.

and

subject to change. Contact the factory for availability.
Input reference voltage of 2.5V is required. See individual data sheets for more details.
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ANALOG SWITCHES

Suppl Switchin, 3
ros(om I S ;?:a); Mitehi g Analog Logic :_'ogl‘,: Package and Temperature Range Offerings:
Functional | Basic MAX | 'S(off) volt. | _(ns Max) | max Voltage Input svels
Configura- | Part Switch (f) | MAX2 VL |Range Supp. Range for ON PlastiqPlasti Side Flat | Metal
tion Number| Type @ | na |ve]v-| @ | @ | ton]tort|Range ) switch | VinL[VinH Comments oP | so| ceDP |Braze |Lcq{Pack| can
2ch. opsT|pG129 | N-oreT | 30 | 1.00 | 12]-18 20 | 600 |1600] 36 |(v#)-2to (v-)8 1 |o.8] 2.5 |Juse DG405 for New Designs] AP,BP) AL
2 ch. DPST|DaG3024 fcMos +40] 50 | 1.00 | 15]-15 30 {300 250] 44 Vi to V- 1 Jo.8] 4.0 |uan Quaiitied cJ AK,BK, CK
2 ch. DPST|DG306A fcmos +40] so | 1.00 | 15)-15 30 | 250 | 1s0] 44 Vi to V- 1 }3.5|11.0 AN Qualitied cJ AK,BK,CK
2 ch. DPST|DG3s4A fomos +40] so | 1.00 | 15]-15 30 | 300 | 250] 44 Vi to V- 1 Jo.8] 4.0 Juse DG405 for New Designs cu AK,BK, CK
2 ch. ppsT|DGs04s Jomos +40] so | 1.00 | 15]-15 30 |1000| s00] 44 V4 to V- 1 | 0.8 2.4 Juse Da405 tor New Designd cu AK,CK
2ch. opst|oaies | n-oreT | 75 | 100 | 15]-15] s | 20 |2s0] 130 1 Jo.8] 2.0 Juse DG405 for New Designs] AP, BP AL
2ch opst|paies | n-orer | 75 | 100 | 10]20] s | 20 |2s0] 130] 36 | (v 10 (v-yes 1 | 0.8] 2.0 Juse DG40S for New Designd AP, BP| AL
2ch. ppsT|Da12s | N~reT | 8o | 1.00 | 12]-18 20 | 600 |1600] 38 |(v#-2 10 (v-)45 1 Jo.8] 2.5 Juse DG405 for New Designs] AP, BP) AL
2ch. opsT|DG1a3 | n-reT | 10 fr0.00 | 1s]-15) s | 15 |300| 250 1 | 0.8] 2.0 Juse DG405 or New Designd AP,BP) AL | AA,BA
2ch. oPst |pa14o | N~reT | 10 fr0.00 | 12]-18 20 |1000|2500] 36 |(v+)-2to (v-)+8 1 Jo.8} 2.5 |use DG405 for New Desligns AP,BP AL
2ch opst|oaies | n-orer | 10 1000 | 10]-20] s | 20 |a00| 250] 36 | (v#)to(v-)48 1 | 0.8} 2.0 juse DG405 for New Designs AP, BP) AL | AA,BA
1ch. oPOT|DG139 | N-reT | 30 | 1.00 | 12]-18 20 | 800 | 1600] 36 |(v#)-2 to (v-)+8 | Note 5] 2.0 3.0 Juse DG403 tor New Designd AP,BP) AL
1ch. oPOT|DG142 | N-reT | 80 | 1.00 | 12]-18 20 | 800 f1600] 36 |(v4)-2 to (v-)45 | Note 5| 2.0 | 3.0 Juse DG403 tor New Designd AP, BP AL
1ch. opoT|DG14s | N~reT | 10 J10.00 | 12]-18 20 |1000}2500] 36 |(v#)-2 to (v-)+8 | Note 5| 2.0 3.0 Juse DG403 tor New Designs AP, BP) AL

NOTES: 1. XXX Not recommended for new designs.

2. For most products, the analog voltage range is a function of supply voltages. For PMOS or CMOS switch, rps(on) is also a function of supply and
analog voltage. See Individual data sheets for more detalils.
3. Loglc supply voltage required for TTL compatible inputs.

4. y product. subject to change. Contact the factory for availability.
5. Input reference voltage of 2.5V Is required. See Individual data sheets for more detalils.
6. See data sheets for switch states of and
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DRIVERS

MAX Package and Temperature Ranges:
MAX
Basic # # Input v Output Drive| Output |Break-} Optimum Supply Voitage
Part | of of Logic for |VinL|VinH  current Swing | down | ton | toft Plastic side | Flat | Metal
Number | Inputs |Outputs| Function VoutL [v) [v) (mA) ™) ™ Jns| s | v+ v-] VR Comments DIP | cerDIP| Braze | Pack | Can
D125 6 6 Six Separate 0 0.5} 4.6 -5 -30 36 50011500 ¢ 10 |-20] 5 JFET Drivers AP AL
Drivers AP/883 JAL/883]
D129 7 4 Four Channel Driver] 1 0.7]2.2 -10 50 50 |300)1500) 10 |-20} 5 0 JFET Drivers
with Decode
D139 2 4 Dual Driver with Note 3 [N K] 10 30 36 170§ 200 | 10 | -20 5 0 Level Shifter, cJ AP AA
Decode JFET Driver AP/883 AA-2
D169 2 4 Dual Driver with Note3 J0.8]2 +/-40 33 36 ]170] 200} 15 |-15) & [} Smaller MOSPOWER cJ AK AP
Complementary Driver, 2-1/2 Bridge AK/883| AP/883
Outputs Level Shifter, Line Driver
D469 8 4 Quad Driver with Note3 0.83 +/- 500 12.6 14 j100} 100 ] 12 0} n/a n/a | MOSPOWER Driver, cJ AP
Complementary 4 Separate Drivers, AP/883
Inputs Low-V H-Bridge Driver BP
D470 8 8 |Octal Driver with Note3 f0.812.4] +/-100 +/- 15 44 |100] 100 | 15 [-15| n/a n/a | FET Driver, 8 Separato DJ AP
Serial Input Drivers, Serial Data Input
C (pF) ; and Temp.
Basic Pull-up DS (on) MAX Vas(th) Cos Gis Csb
Part Switch on Is(off) (Cg) (Cq) (Cs) Side Flat
Number | Sources | Drains Gates Type Gate | VS=10V |VS=-10V|BVpgs| (nA) MIN MAX MAX MAX MAX Braze Pack
G118 6 1 8 SPET No 100 450 -30 0.5 -1.5 -4.0 0.9(typ) | 0.4(typ) | 2(typ) |AP,AP-2 JAL,AL-2
G119 6 2 3 DP3T Yes 100 450 -30 0.5 -1.5 4.0 | 1.80typ ] 0.4typ) | 20typ) | AP.AP-2 |AL,AL-2
SD5000 4 4 4 4%x8PST| No 50 20 10.0 0.1 2.0 (3.5) (1.6) (5)
SD5001 4 4 4 4 X SPST No 50 10 10.0 0.1 2.0 (3.5) (1.6) (5)
SD5002 4 4 4 4XSPST| No 50 15 10.0 0.1 2.0 (3.5) (1.6) (5)
SD5400 4 4 4 4 X SPST No 50 20 10.0 0.1 2.0 3.5) (1.6) 5)
SD5401 4 4 4 4xspsT] No 50 10 10.0 0.1 2.0 (3.5) (1.6) (5)
SD5402 4 4 4 4 X SPST No 50 15 10.0 0.1 2.0 (3.5) (1.6) (5)
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ANALOG MULTIPLEXERS

MAX t:g:s \slglp&lyss Package and Temp. Range Offerings:
s DS (on) Analog % o
asic Range [Trans.|
Part input | &) oMl v Time I Side Hermetic Quagl Flat

Function Number Latche: ) (nA) @) ®8) MMnLVink | v+ V- VL Comments DIP CerDIP Braze Quad/LCCJPLCC]Pack] SO
Eight Ch. Serial Input Switch Array DG480 YES 75 1 +/-15 0.2 §0.8] 2.4} 15 -15 Any of Eight Dy AK
Eight Ch. Serial Input Switch Array DG485 YES 75 1 +/-15 0.2 J0.8] 2.4] 15 -15] § |Low Power DG480f DJ AK
Eight Channel MUX + Enable DG408 NO 100 1 +/-15 0.2 ]0.8] 2.4 15 -15 High Performance| DJ AK DYy
Eight Ch. Single/Four Ch. Diff. MUX | DG538 YES 90 10 |-5to+10] 0.3 Jo.8] 2.4] 15 -5 Wideband/Video | DJ AP AZ DN
Eight Channel MUX + Enable DG908 NO 1000 1 +/-15 1.0 Jo.8] 2.4} 15 -15 Fault Protected DJ AK oY
Eight Channel MUX + Enable DG501 NO 150 8 +/-5 1.5 10.6) 3.5] & =20 cJ AP,BP
Eight Channel MUX + Enable Si3705 NO 150 8 +/-5 1.6 J0.6] 35| & ~20 142K, 143K 192P
Eight Channel MUX + Enable DGS503 NO 150 8 +/-10 1.5 }0.6] 3.5] 10 -20 cJ AP,BP AZ
Eight Channel MUX + Enable DGP508A NO 400 2 +/-15 1.0 j0.8] 2.4} 15 -15] Precision DJ JAK,BK,CK AL | CY,DY
Eight Channel MUX + Enable DGS08A NO 400 10 +/-15 1.0 Jo.8} 2.4] 15 -15 CJ | AK,BK,CK AL fCY,DY
Eight Channel MUX + Enable DG528 YES 400 10 +/-15 1.0 0.8 24| 15 =15 Latches On Board] CJ |[AK,BK,CK
Eight Channel MUX + Enable DG568 YES 100 120 +/-50 2.0 §4.0]11.0} 60 -60] 15 | High Volitage cJ BP
Eight Channel MUX + Enable DGS48A NO 1500 10 +/-15 1.0 J0.8) 2.4] 15 -15 Over Vol. Prot. cJ AK,BK AZ DY
Sixteen Channel MUX + Enable DG536 YES 90 10 0to10 ] 0.3 §4.5)10.5} 15 0 Wideband/Video AM DN
Sixteen Channel MUX + Enable DGS535 YES 20 10 0to10 ] 0.3 j4.5]10.5] 15 [} Wideband/Video DJ AP
Sixteen Channel MUX + Enable DGS506A NO 400 10 +/-15 1.0 Jo.8} 2.4} 15 -15! CJ JAK,BK,CKJAR,BR,CR AZ
Sixteen Channel MUX + Enable DG526 YES 400 10 +/-15 1.0 jo.8| 2.4} 15 -15 Latches On Board] CJ |]AK,BK,CK
Four Channel Dual MUX DG409 NO 100 1 +/-15 0.2 0.8} 24] 15 -15 High Performance] DJ AK DY
Eight Ch. Single/Four Ch. Diff. MUX | DGS38 YES 90 10 |-5to+10] 0.3 J0.8] 2.4} 15 -5 ‘Wideband/Video DJ AP AZ DN
Four Ch. Single/Two Ch. Diff. MUX DGS534 YES 90 10 |-5to+10] 0.3 J0.8] 2.4] 15 -5 Wideband/Video DJ AP AZ DN
Four Channel Dual MUX DGP509A NO 400 10 +/-15 1.0 Jo.8 | 2.4} 15 ~15] CJ ]AK,BK,CK AZ DY
Four Channel Dual MUX DG529 YES 400 10 +/-15 1.0 |0.8] 2.4] 15 -15 Latches On Board] CJ JAK,BK,CK
Four Channel Dual MUX DG509A NO 400 10 +/-15 1.0 jo.81 2.4] 15 -15 Precision CJ |JAK,BK,CK AZ DY
Four Channel Dual MUX DG569 YES 100 120 +/-50 2.0 J4.0]11.0] 60 —60] 15 | High Voitage cJ BP
Eight Channel Dual MUX + Enable DGS07A NO 400 5 +/-15 1.0 j0.8] 2.4} 15 -15 CJ JAK,BK,CKJAR,BR,CR AZ
Elght Channel Dual MUX + Enable DG527 YES | 400 5 +-15 | 1.0 Jo.e] 2415 | -15 Latches On Board] cu |AK,BK,CK

Notes: 1,

XXX Not recommended for new designs.

2. For most products, the analog voltage range Is a function of supply voltages. For PMOS or CMOS switch, rDS(on) is also a function of supply and

analog voltage. See individual data sheets for more details.
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HIGH VOLTAGE MULTIPLEXERS

Analog Logic Levels Supply Voltages Pkg. and Temp.
Basic MAX Voltage Transition V) V)
Part Input rDS(on) | Ip(oFF) Range Time Plastic Side Braze
Function Number | Latches| (&) (nA) v) ®s) VinL Vi | V+ V- | W DIP DIP
Eight Channel MUX + Enable DGS568 YES 100 120 (V+) = 10 to (V=) 2.0 4.0 11.0 60 -60 15 cJ AP,BP
Four Channel Dual MUX DGS569 YES 100 120 (V+) = 10 to (V=) 2.0 4.0 11.0 60 -60 | 15 cJ AP,BP

DATA CONVERSION PRODUCTS: A/Ds AND D/As

Logic Logic Package and Temp. Range Offerings:
Settling/ Levels Levels MAX
Gain | Conver-] (Vsupply = | (VSupply = | Supply
INL | Error | sion 15 V) 5V) Volt Herme-|
Basic Resolu-] Time tic
Part tion Plastic Side Quad/ | Quad
Function Number | (Bits) t Ls8 ®S) | VinL {VinH | VinL | VinH] v+ | V- Comments DIP CerDIP Braze Lce | PLce
8 Ch. Data Acq. Sys. 518601 8 0.5 | 0.25 25.0 n/a n/al 1.5 | 3.5 | 6.5 0 | MP Interface, S/H on-board DJ AK, AK/883
8 Ch. Data Acq. Sys. 518602 8 0.5 | 0.25 25.0 1.5 §J13.5] n/a | n/a 15 0 | BP Interface, S/H on-board DJ AK, AK/883
A/D Converter 518603 8 0.25 | 0.25 25.0 n/a n/aj 1.5 | 3.5 | 6.5 0 | uP Interface, S/H on-board DJ AK, AK/883 DN
A/D Converter 518604 8 0.25 | 0.25 25.0 } 1.5 |13.5] n/a | n/a | 15] O JRBP Interface, S/H on-board DJ AK, AK/883 DN
Successlve Approx. Reg. Si2504 12 n/a n/a n/a n/a n/a) 0.8 |24 |75 0 § 40 MHz Operation, Low Power cJ AK
4 1/2 Digit A/D Converter Si7135 15 1 1 | 500000 } n/a n/aj 0.8 | 2.8 6 | -9 | DVM/DMM Applications cJ CK DN
4 1/2 Digit A/D Converter LD120/121A} 15 1 1 ]200000 } 0.5 4| n/a | n/a 15 | -15 | DVM/DMM Applications cJ
4 1/2 Digit A/D Converter LD122/121A} 15 1 1 ] 200000 | 0.5 41 n/a | n/a 15 | -15 | DVM/DMM Applications cJ
3 1/2 Digit A/D Converter LD110/111A] 11 1 1] 25000 | 0.5 4| n/a | n/a 15 {-15 | DVM/DMM Applications cJ
CMOS Mult. DAC Si7533 10 0.5 14 0.6 0.8 24| n/a | n/a 15 0 JReplaces AD7520 and AD7533 JJUN,KN,LN AQ,BQ,CQ 8§D, TD,UD | TE JP,KP
CMOS Mult, DAC Si7541 12 0.5 | 12.5 0.6 | 0.8 24| n/a | n/a 15 0 JReduced Output Capacitance JN, KN 8D, TD TE
CMOS Mult. DAC SI7T541A 12 0.5 1 0.6 0.8 2.4 n/a | n/a 15 0 § Reduced Output Capacitance JN,KN N 8D, TD TE JP,KP
CMOS Voltage Out DAC Si7240 12 0.5 1 0.6 0.8 2.4 n/a | n/a 15 0 JReduced Output Capacitance JN,KN 8D, TD TE
CMOS Mult. DAC w/Latches|Si7545 12 0.5 1 2 16 |13.5] 0.8 | 2.4 15 0 | #P Compatible JN,KN,LN SD,TD,GUD} GUE |} JP,LP
CMOS Mult. DAC w/Latches|SI7542 12 0.5 1 2 0.8 24) 08 |24 15 0 J4 Bit Bus Input JN, KN, GKN SD,TD,GTD | GUE
CMOS Mult. DAC Serial In  |SI7543 12 0.5 1 2 08 24) 08 |24 15 0 | Serial In JN, KN, GKN SD,TD,GTD| GUE

ul
S

Notes: 1, XXX Not recommended for new designs
2. For most products, the analog voltage range is a function of supply voltages. For PMOS or CMOS switch, DS(on) Is also a function of supply and
analog voltage. See individual data sheets for more detalis.
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* Available in Commercial, Industrial, and Military versions

Pkg. and Temp. Ranges:‘
open | MN | MAX | nput \ Tc‘
Basic Loop [Supply |Supply Offset Inpu
Functional Part Gain g Itage] Voltage ( 0\'}5%‘ Plastic Side Metal
Configuration Number| Technology | (dB) (V) (V) J(mv) Max] ‘B /°C) Comments DIP Braze CerDIP Can
Triple Op Amp L144 Bipolar 80.0 | +/-1.5] +/-18 5.0 3.3 Programmable Supply Current] CJ |JAP,BP, /883
Quad Comparator Lie1 Bipolar 80.0 {+/-1.5§ +/-18 3.0 n/a Programmable Supply Current] CJ |AP,BP,/883
Chopper Stabilized Op Amp | Si7652 CMOS 120.0 | +/-3 +/-9 0.005 0.05 Ultra Precision DJ,DH DK DA
Pkg. & T >
MaximumClock Output Voitage 9 emp Ranges
Part Rate @ Supply Currents
Number Description Ta=25°C Rated Current Supply Voltages (Worst Case Over Temp.) ‘gl:glc? 401:88
g:g%;/ Goz-channcelE?.pFe‘n Dl;aa!ln 4 MHz \IIQLQ =30 V(MAX) @ 80 mA VL =10.8t0 15V lL =0.5mA CN AM
utput A low Driv- 10p A@YV, = v
ers w/Serial Data Input OFF BA@VoD 200
g:gg/ %Z—Channclel:ugh-lpull 10 MHz VorLq =8 V(MAX) @ 15 mA V|_ =10.8to 15V Iy =0.5 mA CN AM
utput A olumn = \" = ! =1mA
Drivers w/Serlal Data VoHq =50 VIMN) @ 15 mA DD =60V DD
Input
g:ggssg/ aoz-charArgIEtuéh;wll 10 MHz VoLa =8 VIMAX) @ 15 mA Vi =10.8t015V I =0.5mA cN AM
utput olumn =70 V(MI A VDD = | =5mA
Driver w/Serlal Data VoHq =70 V(MIN) @ 15 m DD =80V I
Input
§19560 34-Channel 4 MHz VoLa = 30 V(MAX) @ 70 mA Vo = 10.8to 15V I =0.5 mA CN DM
Symmetric AC Vi = 195 V(MIN) @ 70 mA Vpp = Ipp =8mA
EL Row Driver OHQ (MIN) @ DD =225V DD
Notes: 1. g 1 mA of rrent drive.
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VOLTAGE CONVERTERS

MAX MIN MAX | MIN MAX Pkg. & Temp. Ranges:
Basic input  |Supply JSupply |Output JOutput
Functional Part Technology |Current JVoltage ge|Voltage]Voltage Plastic Metal
Configuration Number (mA) V) [\2] V) V) Comments DIP Can so
Voltage Doubler/Inverter | Si7660 CMOS 0.5 1.5 10 -10.0 § 20.0 CJ |AA, Aa/g83 | CY
Voltage Doubler/Inverter | Si7661 CMOSs 2.0 60.0 20 -20.0 40.0 | Increased Voltage Range cJ AA, AA/883 | CY

SWITCHMODE REGULATORS/CONTROLLERS*

Pkg. & Temp. Ranges:

o Vi "}Mx r lgﬂs?gN) ’;ZST ! s;z:cs ';:\IPK VREF Plastic

Nza:ber ‘(/\I/I;l ((\)/l)JT | o pravi oy | accoraey oP Cerdip Surface-Mount
sigtioo | 70 | 150 5 - - - 1% DJ AK DN
819101 70 150 5 - - - +10% DJ AK DN
si9102 | 120 | 200 7 - - - +1% DJ AK DN
sig110 |120 | - - 20 150 200 +1% DJ AK pY
Sig111 120 - - 20 150 200 +10% DJ AK DY
Siotie’ Jaoo | - - - 150 200 1% oy AK by

* Regulators (S19100/01/02) have onboard output MOSFETs. Controllers (Si9110/11/15/16) are designed to drive external MOSFETs.
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Siliconix

incorporated

Siliconix Direct Replacement

Siliconix Similar Replacement

Cross Reference

Suggestions are based on the similarity of. mechanical and electrical
characteristics, as reported in the manufacturer's published data.
Interchangeability is not guaranteed. Before selecting a device as a substi-
tute, compare the specifications.

Suggestions are based on the similarity of electrical characteristics, as
reported in the manufacturer’'s published data. Interchangeablity is not
guaranteed, as these parts may have different pin configurations. Before
selecting a device as a substitute, compare the specifications. For devices
not shown in this guide, or for additional information, the user should contact
the nearest Siliconix sales office.

Siliconix Siliconix Slliconix Siliconix

Part Direct Similar Part Direct Similar
Number Replacement Replacement Number Replacement Replacement
ADG200AA DG200AAA AD7521JP SI7541AJP
ADG200AA/883 DG200AAA/883 AD7521KN SI7541AKN
ADG200AP DG200AAP AD7521KP SI7541AKP
ADG200AP/883 DG200AAP/883 AD7521LN SI7541AKN
ADG200BA DG200ABA AD75218D SI7541ASD
ADG200BP DG200ABP AD7521TD SI7S41ATD
ADG200CJ DG200ACJ AD7521UD SI7541ASD
ADG201ABQ DG411AK AD7533AQ SI7533AQ
ADG201AKN DG411DJ AD7533BQ SI75338Q
ADG201AP DG411AK AD7533CQ SI7533CQ
ADG201AP/883 DG411AK/883 AD7533JN SI7533JN
ADG201ATQ DG411AK AD7533KN SI7533KN
ADG201ATQ/883 DG411AK/883 AD7533LN SI7533LN
ADG201BP DG411AK AD7533LP SI7533LP
ADG201CJ DG411DJ AD7533SD SI7533SD
ADG202ABQ DG412AK AD7533TD SI7533TD
igg‘;;:f; gg::zii AD7533UD SI7533UD
AD0145CD DG145BP 23;::::38 ::;::1 :Sg
AD72400N SI72400N AD7541AIN SI7541AIN
:g;;:gﬁg ::;;:gi’; AD7541AJP SI7541AJP
AD7240BQ Si7240BQ 23;55:} :::;l :g:: : 2;’;‘
AD7240TD 8I7240TD AD7541AQ SI7541AQ
AD72408D Si72408D AD7541ASD SI7541ASD
AD7501JD DG501BK
AD7501JN DGS01CY AD7541ASD/883 SI7541ASD883
AD7501KD DGS01BK AD7541ATD SI7541ATD
AD7501KN DG501CJ AD7541ATD/883 SI7541ATD883
AD7501SD DG501AK o Sheaisa

Al 17545AQ
:g;:gjz ggggg'j AD7545BQ 8I7545BQ
AD7503KD DG503BK AD7545CQ sI7545CQ
AD7503KN DG503CJ AD7545GCQ 8I7545GCQ
AD7503SD DGS03AK AD7545GLN SI7545GLN
AD7506D DGSOBABK AD7545GUD S17545GUD
AD7506JD/883 DGS06AAR/883 AD7545.N SI7545JN
AD7506N DG506ACJ AD7545.P Si7545.P
AD7506KD DGSO06ABR AD7545KN SI7545KN
AD7506KN DGS06ACJ AD7545LN SI7645LN
AD7506SD DGS06AAK AD7545LP S17545L.P
AD7506TD DGS06AAR AD7545SD SI75455D
AD7507JD DGS07ABK AD7545SD/883 8I75458D/883
AD7507JD/883 DG507AAR/883 AD7545TD SI7545TD
AD7507JN DGS507ACJ AD7545TD/883 SI7545TD/883
AD7507KD DG507ABR AD7545UD §17545UD
AD7507KN DGS07ACJ AD7545UD/883 §17545UD/883
AD7507SD DG507AAK AD7820LN SI7820LN
AD7507TD DGS07AAR AD7820KN SI7820KN
AD7508KD DGS08ABK AD7820LP Si7820LP
AD7508KN DGS08ACJ AD7820KP SI7820KP
AD7508SD DGS508AAK AD7820CQ SI7820CQ
AD7509KD DGS09ABK AD7820BQ SI7820BQ
AD7509KN DGS09ACY AD7820UQ Si7zg20uQ
AD7509SD DGS09AAK AD7820TQ S§17820TQ
AD7521JN SI7541AIN AHO0126CD DG126BP
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Cross Reference P ated

Slliconix Siliconix Siliconix Siliconix
Part Direct Similar Part Direct Similar
Number Replacement Replacement Number Replacement Replacement
AH0126D DG126AP CDG309AK DG412AK
AH0126D/883 DG126AP/883 CDG309BJ DG412DJ
AH0129CD DG1298BP CDG309BK DG412AK
AH0129D DG129AP CDG309CJ DG412DJ
AH0129D/883 DG129AP/883 CDG309J DG412AK
AH0133CD DG133BP CDG309N DG412DJ
AH0133D DG133AP D123AK D123AP
AH0133D/883 DG133AP/883 D123AK/HR D123AK/883
AH0134CD DG134BP D123AP D123AP
AH0134D DG134AP D123AP-2 D123AP/883
AHO0134D/883 DG134AP/883 D123AP/883 D123AP/883
AHO0139CD DG139BP D123BK D123BP
AHO0139D DG139AP D123BP D123BP
AHO0139D/883 DG139AP/883 D125AK/HR D125AP/883
AHO0140CD DG140BP D125AL D125AL
AHO0140D DG140AP D125AL-2 D125AL /883
AH0140D/883 DG140AP/883 D125AL/HR D125AL/883
AH0141CD DG141BP D125AL/883 D125AL/883
AH0141D DG141AP D125AP D125AP
AH0141D/883 DG141AP/883 D125AP-2 D125AP/883
AH0142CD DG142BP D125AP/883 D125AP/883
AHO0142D DG142AP D1258K D125BP
AH0143D DG143AP D125BP D125BP
AHO0143D/883 DG143AP/883 D128AK D129AP
AH0144CD DG144BP D129AL D129AL
AHO0144D DG144AP D129AL-2 D129AL/883
AH0144D/883 DG144AP/883 D120AL/HR D129AL/883
AH0145D DG145AP D129AL/883 D129AL/883
AHO0145D/883 DG145AP/883 D129AP D129AP
AHO0146CD DG146AP D129AP-2 D129AP/883
AHO0146D DG146AP D129AP/HR D129AP/883
AHO0146D/883 DG146AP/883 D129AP/883 D129AP/883
AH0151CD DG141BP D129BK D12gBP
AHO151D DG141AP D129BP D129BP
AH0151D/883 DG141AP/883 D139AA D139AA
AH0162CD DG1338P D139AA-2 D139AA/883
AHO0152D DG133AP D139AA/883 D139AA/883
AH0152D/883 DG133AP/883 D139AP D139AP
AHO0153CD DG140BP D139AP-2 D139AP/883
AHO153D DG140AP D139AP/883 D139AP/883
AH0153D/883 DG140AP/883 D139BA D139AA
AH0154CD DG1298BP D139BP D139BP
AH0154D DG129AP D13sCy D139CJ
AH0154D/883 DG129AP/883 D169AK D169AK
AHO0161CD DG146AP D169AK-2 D169AK/883
AH0161D DG146AP D169AK/883 D169AK/883
AH0161D/883 DG146AP/883 D169AP D169AP
AH0162CD DG144BP D169AP-2 D169AP/883
AH0162D DG144AP D169AP/883 D169AP/883
AH0162D/883 DG144AP/883 D169CJ D169CJ
AH0163CD DG145BP D469AP D469AP
AH0163D DG145AP D469AP-2 D469AP/883
AH0163D/883 DG145AP/883 D469AP/883 D469AP/883
AHO0164CD DG139BP D469BP D469BP
AH0164D DG139AP D469CJ D469CJ
AH0164D/883 DG139AP/883 D470AP D470AP
AM25L04XC SIl25HC04CJ D470AP/883 D470AP/883
AM2504C Sl25HC04CJ D470DJ D470DJ
AM2504XC Si25HC04CJ DG123AL DG123AL/883
AMB3705CD DG501BP DG123AL-2 DG123AL/883
AM3705D DGS501AP DG123AL/HR DG123AL/883
ANO120NA SNO120NA DG123AL/883 DG123AL/883
ANO130NA SNO130NA DG123AP DG123AP
ANO140NA SNO140NA DG123AP-2 DG123AP/883
CDG201AK DG411AK DG123AP/HR DG123AP/883
CDG201BJ DG411DJ DG123AP/883 DG123AP/883
CDG201BK DG411AK DG123BP DG123BP
CDG211CJ DG411DJ DG125AL DG125AL/883
CDG308AK DG411AK DG125AL-2 DG125AL/883
CDG308BJ DG411DJ DG125AL/HR DG125AL/883
CDG308BK DG411AK DG125AL/883 DG125AL/883
CDG308CJ DG411DJ DG125AP DG125AP
CDG308J DG411AK DG125AP-2 DG125AP/883
CDG308N DG411DJ DG125AP/HR DG125AP/883
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Siliconix C Ref
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Siliconix Sliiconix Siliconix Siliconix

Part Direct Similar Part Direct Similar
Number Replacement Replacement Number Replacement Replacement
DG125AP/883 DG125AP/883 DG140AP DG140AP
DG125BP DG125BP DG140AP-2 DG140AP/883
DG126AK DG126AP DG140AP/HR DG140AP/883
DG126AK/HR DG126AP/883 DG140AP/883 DG140AP/883
DG126AK/883 DG126AP/883 DG140BK DG140BP
DG126AL DG126AL/883 DG140BP DG1408P
DG126AL-2 DG126AL/883 DG141AK DG141AP
DG126AL/HR DG126AL/883 DG141AK/HR DG141AP/883
DG126AL./883 DG126AL/883 DG141AK/883 DG141/883
DG126AP DG126AP DG141AL DG141AL/883
DG126AP-2 DG126AP/883 DG141AL-2 DG141AL/883
DG126AP/HR DG126AP/883 DG141AL/HR DG141AL/883
DG126AP/883 DG126AP/883 DG141AL/883 DG141AL/883
DG126BK DG126BP DG141AP DG141AP
DG126BP DG126BP DG141AP-2 DG141AP/883
DG129AK DG129AP DG141AP/HR DG141AP/883
DG129AK/HR DG129AP/883 DG141AP/883 DG141AP/883
DG129AK/883 DG129AP/883 DG141BK DG141BP
DG129AL DG129AL /883 DG141BP DG141BP
DG129AL-2 DG129AL /883 DG142AK DG142AP
DG129AL/HR DG129AL/883 DG142AK/HR DG142AP/883
DG129AL/883 DG129AL/883 DG142AK/883 DG142AP/883
DG129AP DG129AP DG142AL DG142AL/883
DG129AP-2 DG129AP/883 DG142AL-2 DG142AL/883
DG129AP/HR DG129AP/883 DG142AL/HR DG142AL/883
DG129AP/883 DG129AP/883 DG142AL/883 DG142AL/883
DG129BK DG129BP DG142AP DG142AP
DG129BP DG129BP DG142AP-2 DG142AP/883
DG133AK DG133AP DG142AP/HR DG142AL/883
DG133AK/HR DG133AP/883 DG142AP/883 DG142AP/883
DG133AK/883 DG133AP/883 DG142BP DG142BP
DG133AL DG133AL/883 DG143AK DG143AP
DG133AL-2 DG133AL/883 DG143AK/HR DG143AP/883
DG133AL/HR DG133AL/883 DG143AK/883 DG143AP/883
DG133AL/883 DG133AL/883 DG143AL DG143AL/883
DG133AP DG133AP DG143AL-2 DG143AL/883
DG133AP-2 DG133AP/883 DG143AL/HR DG143AL /883
DG133AP/883 DG133AP/883 DG143AL/883 DG143AL /883
DG133BK DG133BP DG143AP DG143AP
DG133BP DG133BP DG143AP-2 DG143AP/883
DG134AK DG134AP DG143AP/HR DG143AP/883
DG134AK-2 DG134AP/883 DG143AP/883 DG143AP/883
DG134AK/HR DG134AP/883 DG143BK DG143AP
DG134AK/883 DG134AP/883 DG143BP DG143AP
DG134AL DG134AL /883 DG144AK DG144AP
DG134AL-2 DG134AL /883 DG144AK/HR DG144AP/883
DG134AL/HR DG134AL /883 DG144AK/883 DG144AP/883
DG134AL./883 DG134AL/883 DG144AL DG144AL/883
DG134AP DG134AP DG144AL-2 DG144AL./883
DG134AP-2 DG134AP/883 DG144AL/HR DG144AL /883
DG134AP/883 DG134AP/883 DG144AL /883 DG144AL /883
DG134BK DG134BP DG144AP DG144AP
DG134BP DG134BP DG144AP-2 DG144AP/883
DG139AK DG139AP DG144AP/HR DG144AP/883
DG13%AK/HR DG139AP/883 DG144AP/883 DG144AP/883
DG139AK/883 DG139/883 DG144BK DG144AP
DG139AL DG139AL /883 DG144BP DG144AP
DG139AL-2 DG139AL/883 DG145AK DG145AP/883
DG139AL/HR DG139AL /883 DG145AK-2 DG145AP/883
DG139AL./883 DG139AL/883 DG145AK/HR DG145AP/883
DG139AP DG139AP DG145AL DG145AL /883
DG139AP-2 DG139AP/883 DG145AL~2 DG145AL./883
DG139AP/HR DG139AP/883 DG145AL/HR DG145AL/883
DG139AP/883 DG139AP/883 DG145AL/883 DG145AL/883
DG139BK DG139BP DG145AP DG145AP
DG139BP DG139BP DG145AP-2 DG145AP/883
DG140AK DG140AP DG145AP/HR DG145AP/883
DG140AK/HR DG140AP/883 DG145AP/883 DG145AP/883
DG140AK/883 DG140/883 DG145BK DG145BP
DG140AL DG140AL/883 DG145BP DG145APDG146AK
DG140AL~2 DG140AL /883 DG146AP
DG140AL/HR DG140AL /883 DG146AK-2 DG146AP/883
DG140AL/883 DG140AL /883 DG146AK/HR DG146AP/883
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Siliconix Siticonix Siliconix Siliconix
Part Direct Similar Part Direct Similar
Number Replacement Replacement Number Replacement Replacement
DG146AK/883 DG146AP/883 DG180AL DG180AL/883
DG146AL DG146AL DG180AL-2 DG180AL/883
DG146AL-2 DG146AL/883 . DG180AL /883 DG180AL/883
DG146AL/HR DG146AL /883 DG180AP DG180AP
DG146AL/883 DG146AL/883 DG180AP-2 DG180AP/883
DG146AP DG146AP DG180AP/883 DG180AP/883
DG146AP-2 DG146AP/883 DG180BA DG180BA
DG146AP/HR DG146AP/883 DG180BP DG180BP
DG146AP/883 DG146AP/883 DG181AA DG181AA
DG146BK DG146AP DG181AA-2 DG181AA/883
DG146BP DG146AP DG181AA/883 DG181AA/883
DG151AL DG141AL DG181AL DG181AL/883
DG151AL-2 DG141AL/883 DG181AL-2 DG181AL/883 .
DG151AL/883 DG141AL/883 DG181AL/883 DG181AL/883
DG151AP DG141AP DG181AP DG181AP
DG151AP-2 DG141AP/883 DG181AP-2 DG181AP/883
DG151AP/883 DG141AP/883 DG181AP/883 DG181AP/883
DG161BP DG141BP DG181BA DG181BA
DG152AL DG133AL DG181BP DG181BP
DG152AL-2 DG133AL/883 DG182AA DG182AA
DG152AL/883 DG133AL/883 DG182AA-2 DG182AA /883
DG152AP DG133AP DG182AA /883 DG182AA /883
DG152AP-2 DG133AP/883 DG182AL DG182AL/883
DG152AP/883 DG133AP/883 DG182AL-2 DG182AL/883
DG152BP DG133BP DG182AL /883 DG182AL/883
DG183AL DG140AL DG182AP DG182AP
DG1583AL-2 DG14AL /883 DG182AP-2 DG182AP/883
DG153AL/883 DGHM0AL /883 DG182AP/883 DG182AP/883
DG183AP DG140AP DG182BA DG182BA
DG1§3AP-2 DG140AP/883 DG182BP DG182BP
DG153AP/883 DG140AP/883 DG183AL DG183AL/883
DG153BP DG140BP DG183AL-2 DG183AL/883
DG154AL DG129AL : DG183AL/88S DG183AL/883
DG154AL-2 DG129AL/883 DG183AP DG183AP
DG154AL/883 DG129AL /883 DG183AP-2 DG183AP/883
DG154AP DG129AP DG183AP/883 DG183AP/883
DG154AP-2 DG129AP/883 DG183BP DG183BP
DG154AP/883 DG129AP/883 DG184AL DG184AL/883
DG154BP DG129BP DG184AL-2 DG184AL/883
DG161AL DG146AL DG184AL /883 DG184AL/883
DG161AL-2 DG146AL/883 DG184AP DG184AP
DG161AL/883 DG146AL /883 DG184AP-2 DG184AP/883
DG161AP DG146AP DG184AP/883 DG184AP/883
DG161AP-2 DG146AP/883 DG184BP DG184BP
DG161AP/883 DG146AP/883 DG185AL DG185AL/883
DG161BP DG146AP DG185AL-2 DG185AL/883
DG162AL DG144AL DG185AL /883 DG185AL /883
DG162AL-2 DG144AL/883 DG185AP DG185AP
DG162AL /883 DG144AL/883 DG185AP-2 DG185AP/883
DG162AP DG144AP DG185AP/883 DG185AP/883
DG162AP-2 DG144AP/883 DG185BP DG185BP
DG162AP/883 DG144AP/883 DG186AA DG186AA
DG162BP DG144AP DG186AA-2 DG186AA/883
DG163AL DG145AL DG186AA/883 DG186AA/883
DG163AL~2 DG145AL/883 DG186AL DG186AL/883
DG163AL/883 DG145AL/883 DG186AL-2 DG186AL/883
DG163AP DG145AP DG186AL/883 DG186AL/883
DG163AP-2 DG145AP/883 DG186AP DG186AP
DG163AP/883 DG145AP/883 DG186AP-2 DG186AP/883
DG163BP DG145BP DG186AP/883 DG186AP/883
DG164AL DG139AL DG186BA DG186BA
DG164AL-2 DG139AL/883 DG186BP DG186BP
DG164AL/883 DG139AL/883 DG187AA DG187AA
DG164AP DG139AP DG187AA-2 DG187AA/883
DG164AP-2 DG139AP/883 DG187AA/883 DG187AA/883
DG164AP/883 DG139AP/883 DG187AL DG187AL/883
DG164BP DG139BP DG187AL-2 DG187AL/883
DG172AL DG172AL/883 DG187AL/883 DG187AL/883
DG172AL-2 DG172AL/883 DG187AP DG187AP
DG172AL./883 DG172AL/883 DG187AP-2 DG187AP/883
DG180AA DG180AA DG187AP/883 DG187AP/883
DG180AA-2 DG180AA/883 DG187BA DG187BA
DG180AA/883 DG180AA/883 DG187BK DG187BK
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Siliconix C R f
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S}llcotnlx g:llcl?nlx Part ES)I[IIchIx g:llclcl)nlx
rect milar
Zﬂrr:\ber gers&cement Rg;;lai::remant N?J;nber Replacement Replacement
DG187BP DG187BP DG221AK DG221AK
DG188AA DG188AA DG221AK-2 DG221AK/883
DG188AA-2 DG188AA/883 DG221AK/883 DG221AK/883
DG188AA/883 DG188AA/883 DG221BK DG221BK
DG188AL DG188AL/883 DG221CJ DG221CJ
DG188AL-2 DG188AL/883 DG221CK DG221CK
DG188AL/883 DG188AL/883 DG221CY DG221DY
DG188AP DG188AP DG221DY DG221DY
DG188AP-2 DG188AP/883 DG243AK DG243AK
DG188AP/883 DG188AP/883 DG243AK-2 DG243AK /883
DG188BA DG188BA DG243AK/883 DG243AK/883
DG188BP DG188BP DG243CJ DG243DJ
DG189AL DG189AL/883 DG243CK DG243DK
DG189AL-2 DG189AL /883 DG243DJ DG243DJ
DG189AL/883 DG189AL/883 DG243DK DG243DK.
DG189AP DG189AP DG271AK DG271AK
DG189AP-2 DG189AP/883 DG271AK-2 DG271AK/883
DG189AP/883 DG189AP/883 DG271AK/883 DG271AK/883
DG18eBP Da1soaP DG271AZ/883 DG271AZ/883
DG190AL DG190AL/883 DG271BK DG271BK
DG190AL-2 DG190AL/883 DG271Cd DG271CJ
DG190AL/883 DG190AL/883 DG271CK DG271CK
DG190AP DG190AP DG271CY DG271DY
DG190AP-2 DG190AP/883 DG271DY DG271DY
DG190AP/883 DG190AP/883 DG2BIAA DGIBIAA
DG1908P DG190BP DG281AA-2 DG181AA/883
DG191AL DG191AL /883 DG281AA/883 DG181AA/883
B g
DG281AP-2 DG181AP/883
gg}:}ﬁz_z gg:g::":l a83 DG281AP/883 DG181AP/883
DG191AP/883 DG191AP/883 ggg::ﬁ gg}::gg
DG191BP DG191BP
DG200AA DG200AAA DG284AP ba1s4AP
DG200AAA DG200AAA DG284AP-2 DG184AP/883
DG200AAA-2 DG200AAA/883 DG284AP/883 DG184AP/883
DG200AAA/883 DG200AAA/883 362345” DG1848P
DG200AAK DG200AAK G287AA DG187AA
DG200AAK-2 DG200AAK /883 DG287AA-2 DG187AA/883
DG200AAK/883 DG200AAK/883 DG287AA/883 DG187AA/883
DG200AAP DG200AAP DG287AP DG187AP
DG200AAP-2 DG200AAP/883 DG287AP-2 DG187AP/883
DG200AAP/883 DG200AAP/883 DG287AP/883 DG187AP/883
DG200ABA DG200ABA DG287BA DG187BA
DG200ABK DG200ABK DG2878P DG187BP
DG200ABP DG200ABP DG290AP DG190AP
DG200ACA DG200ACA DG290AP-2 DG190AP/883
DG200ACY DG200ACJ DG290AP/883 DG190AP/883
DG200AK DG200AAK DG290BP DG190BP
DG200BA DG200ABA DG300AAA DG300AAA
DG200BK. DG200ABK DG300AAA-2 DG300AAA/883
DG200CJ DG200ACJ DG300AAA/883 DG300AAA/883
DG201AAK DG201AAK DG300AAK DG300AAK
DG201AAK-2 DG201AAK/883 DG300AAK-2 DG300AAK/883
DG201AAK/883 DG201AAK/883 DG300AAK/883 DG300AAK /883
DG201AAZ/883 DG201AAZ/883 DG300ABA DG300ABA
DG201ABK DG201ABK DG300ACA DG300ACA
DG201ACJ DG201ACJ DG300ACJ DG300ACJ
DG201ACY DG201ADY DG300ACK DG300ACK
DG201ADY DG201ADY DG301AAA DG301AAA
DG201AK DG201AAK DG301AAA-2 DG301AAA/883
DG201AK/883 DG201AAK/883 DG301AAA/883 DG301AAA/883
DG201BK DG201ABK DG301AAK DG301AAK
DG201CJ DG201ACJ DG301AAK-2 DG301AAK/883
DG202AK DG202AK DG301AAK/883 DG301AAK/883
DG202AK-2 DG202AK/883 DG301AAZ/883 DG301AAZ/883
DG202AK/883 DG202AK/883 DG301ABA DG301ABA
DG202BK DG202AK DG301ACA DG301ACA
DG202CJ DG202CJ DG301ACY DG301ACJ
DG211CJ DG211CJ DG301ACK DG301ACK
DG211CY DG211DY DG302AAK DG302AAK
DG211DY DG211DY DG302AAK-2 DG302AAK/883
DG212CJ DG212CJ DG302AAK/883 DG302AAK/883
DG212CY DG212DY DG302ACJ DG302ACJ
DG212DY DG212DY DG302ACK DG302ACK
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ar rect milal
Zﬁgber I:Ft)ler;lcatcement Rerglaagement Number Replacement Replacement
DG303AAK DG303AAK DG387AAK-2 DG387AAK/883
DG303AAK-2 DG303AAK/883 DG387AAK/883 DG387AAK/883
DG303AAK/883 DG303AAK/883 DG387ABA DG387ABA
DG303AAZ/883 DG303AAZ/883 DG387ABK DG387ABK
DG303ACJ DG303ACJ DG387ACA DG387ACA
DG303ACK DG303AAK DG387ACY DG387ACJ
DG303ACY DG303ADY DG387ACK DG387ACK
DG303ADY DG303ADY DG390AAK DG390AAK
DG304AAA DG304AAA DG390AAK-2 DG390AAK/883
DG304AAA-2 DG304AAA/883 DG390AAK/883 DG390AAK/883
DG304AAA/883 DG304AAA/883 DG380ABK DG390ABK
DG304AAK DG304AAK DG3YOACY DG3g0ACY
DG304AAK-2 DG304AAK/883 DG390ACK DG390ACK
DG304AAK/883 DG304AAK/883 DG400AK DG400AK
DG304ABA DG304ABA DG400AK/883 DG400AK /883
DG304ACA DG304ACA DG400CJ DG400DJ
DG304ACJ DG304ACJ DG400CK DG400AK
DG304ACK DG304ACK DG400DJ DG400DJ
DG305SAAA DG305AAA DG400DY DG400DY
DG305AAA-2 DG305AAA/883 DG401AK DG401AK
DG305AAA/883 DG305AAA/883 DG401AK/883 DG401AK/883
DGI0EAAK DG30SAAK DGA401AZ DG401AZ
DGI05AAK-2 DG305AAK/883 DG401AZ/883 DG401AZ/883
DG305AAK/883 DG305AAK/883 DG401CS DG401DJ
DG305ABA DG30SAAA DG401OK DG401AK
DG305ABK DG305AAK DG401DJ DG401DJ
DG3OSACA DG30SAAA DG401DY DG401DY
DG305ACJ DG305AAK DG402AK DG402AK
DGI0SACK DG30SAAK DG402AK/883 DG402AK/883
DG306AAK DGBOBAAK DG402CJ DG402DJ
DG306AAK-2 DGB306AAK/883 DE402OK DG402AK
DG306AAK/883 DG306AAK/883 DG402DU DG402DJ
DG306ABK DG30BAAK DG402DY DG402DY
DG306ACY DG30BAAK DG403AK DG403AK
ggg:ﬁi gggsxﬁ DGA403AK/883 DGA403AK/883
Do Casiraass e s Do
DG307AAK/883 DG307AAK/883 De40sC De4030s
DG307AAZ/883 DG307AAZ/883 DO403OK DO403AK
DG307ABK DG307ABK DG403Dy DG403DY
DG307ACJ DG307ACY DO403DY DG403DY
DG307ACK DG307ACK
DG30BAAK DG308AAK DGA404AK DGA404AK
DGI0BAAK-2 DG30BAAK /883 DG404AK/883 DG404AK/883
DG30BAAK/883 DG308AAK/883 DG4o4Cd DG404DJ
DG308ACY DG308ACJ DGA404CK DG404AK
DG308ACK DG308ACK DG404DJ DG404DJ
DG308ADY DG308ADY DG404DY DG404DY
DG309AK DG309AK DG405AK DG40SAK
DG309AK-2 DG309AK/883 DG405AK/883 DG405AK/883
DG309AK/883 DG309AK/883 DG405AZ DGA405AZ/883
DG309CJ DG309CJ DG405AZ/883 DG405AZ/883
DG309CK DG309CK DG405CJ DG405DJ
DG308DY DG309DY DG405CK DG405AK
DG381AAA DG381AAA DG405DJ DG405DJ
DG381AAA-2 DG381AAA/883 DG405DY DG405DY
DG381AAA/883 DG381AAA/883 DG408AK DG408AK
DG381AAK DG381AAK DG408AK /883 DG408AK /883
DG381AAK-2 DG381AAK/883 DG408CJ DG408DJ
DG381AAK/883 DG381AAK/883 DG409AK DG409AK
DG381ABA DG381ABA DG409AK/883 DG409AK/883
DG381ABK DG381ABK DG409DJ DG409DJ
DG381ACA DG381ACA DG409DY DG409DY
DG381ACJ DG381ACY DG411AK DG411AK
DG3B1ACK DG381ACK DG4 11AK/883 DG411AK/883
DG384AAK DG384AAK DG411DJ DG411DJ
DG384AAK-2 DG384AAK/883 DG411DY DG411DY
DG384AAK/883 DG384AAK/883 DG412AK DG412AK
DG384ABK DG3B4ABK DG412AK/883 DG412AK/883
DG3B4ACY DG384ACY DG412DJ DG412DJ
DG384ACK DG384ACK DG412DY DG412DY
DG387AAA DG387AAA DG413AK DG413AK
DG387AAA-2 DG387AAA/883 DG413AK/883 DG413AK/883
DG387AAA/883 DG387AAA/883 DG413DJ DG413DJ
DG387AAK DG387AAK DG413DY DG413DY
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Siliconix Siliconix Siliconix Siliconix
Part Direct Similar Part Direct Similar
Number Replacement Replacement Number Replacement Replacement
DG417AK DG417AK DGS5043AK-2 DG403AK/883
DG417AK/883 DG417AK/883 DG5043AK/883 DG303AK/883
DG417DJ DG417DJ DG5043CJ DG403DJ
DG417DY DG417DY DG5043CK DG403AK
DG418AK DG418AK DGS5044AK DG404AK
DG418AK/883 DG418AK/883 DGS5044AK-2 DG404AK /883
DG418DJ DG418DJ DG5044AK/883 DG404AK/883
DG418DY DG418DY DG5044CJ DG404DJ
DG41SAK DG419AK DG5044CK DG404AK
DG419AK/883 DG419AK/883 DG5045AK DG405AK
DG419DJ DG419DJ DGS5045AK-2 DG405AK/883
DG419DY DG419DY DG5045AK /883 DG405AK/883
DG421AK DG421AK DG5045CJ DG405DJ
DG421AK/883 DG421AK/883 DG5045CK. DG405AK
DG421DJ DG421DJ DG5048AK/883 DG5048AK/883
DG421DY DG421DY DGS06AAK DGS06AAK
DG423AK DG423AK DGS06AAK-2 DG506AAK/883
DG423AK/883 DG423AK/883 DGS06AAK/883 DGS06AAK/883
DG423DJ DG423DJ DG506AAR DGS06AAR
gg:g:iz ggzggi’l DGS06AAR-2 DG506AAR/883
DG506AAR/883 DG506AAR/883
DG425AK/883 DG425AK/883 DGS06AAZ/883 DG506AAZ/883
DG425DJ DG425DJ DG506ABR DG506ABR
DG425DY DaG425DY DGS06ACU DGS06ACU
oS- pastence
DGS507AAK DGS507AAK
DG441DJ DG441DJ DGS07AAK-2 DG507AAK/883
DG441DY DG441DY DG507AAK/883 DG507AAK/883
DGa4a2AK DGa42AK DG507AAR DGS507AAR
gg:ggﬁ’ 883 333235’ 883 DG507AAR-2 DGS07AAR/883
DGS507AAR/883 DGS507AAR/883
gg::iﬁ: gg:ﬁﬁ; DG507AAZ/883 DGS07AAZ/883
DGS07ABR DGS507ABR
333335’ 883 gg:::gf/ 883 DGS07ACY DG507ACJ
DGS507ACR DGS507ACR
gg::gﬁ: Do DGS08AAK DGS508AAK
DG44EAK /883 DO44EAK /883 DGS08AAK-2 DG508AAK/883
DGA4EDY DG445DY DGS50BAAK/883 DG508AAK/883
DG445DY DG445DY DG508AAZ/883 DG508AAZ/883
DGABOAK DG4B0AK DGS508ABK DGS508ABK
DG480AK/883 DG480AK/883 gg:ggﬁgi gg:g::gi
gzggi‘é gzggii DGS08ACY DGS508ACY
DG4B5AK/883 DG4B5AK/883 DGS08ADY DG508ADY
DG485DJ DG485DJ DGS0SAAK DG509AAK
DGS509AAK-2 DGS09AAK/883
gg:g::ﬁ 323}2’: DGS509AAK/883 DG509AAK /883
DG501AP-2 DG501AP/883 DGS509AAZ/883 DGS509AAZ/883
DGS01AP/883 DG501AP/883 DG509ABK DG509ABK
DG501BK DGS01AP DGS509ACY DGS09ACS
DG501BP DGS01AP DGS09ACK DGS09ACK
DG501CJ DG501CJ DGS09ADY DGS0SADY
DG501DK DGS501AP DG5140AK DG400AK
DG503AK DG503AP DG5140AK/883 DG400AK/883
DG503AP DG503AP DG5140CJ DG400DJ
DGS03AP-2 DGS503AP/883 DGS5140CK DG400AK
DG503BP DG503AP DG5141AK DG401AK
DG503CJ DG503CJ DG5141AK/883 DG401AK/883
DG5040AK DG400AK DG5141CJ DG401DJ
DG5040AK~2 DG400AK/883 DG5141CK. DG401AK
DGS5040AK/883 DGA400AK/883 DG5142AK DG402AK
DG5040CJ DG400DJ DG5142AK/883 DG402AK/883
DG5040CK DG400AK DG5142CJ DG402DJ
DG5041AK DG401AK DGS5142CK DG402AK
DG5041AK-2 DG401AK/883 DG5143AK/883 DG403AK/883
DG5041AK/883 DG401AK/883 DG5143AKE DG403AK
DG5041CJ DG401DJ DG5143CJ DG403DJ
DG5041CK DG401AK DG5143CK DG403AK
DGS5042AK DGA402AK DG5144AK DG404AK
DG5042AK~2 DG402AK/883 DG5144AK/883 DG404AK/883
DG5042AK/883 DG402AK /883 DG5144CJ DG404DJ
DGS5042CJ DG402DJ DG5144CK DG404AK
DG5042CK DG402AK DGS5145AK DGA405AK
DGS043AK DG403AK DGS5145AK/883 DG405AK/883




Cross Reference Siioonix
incorporated
Siliconix Siliconix Sillconix Siliconix
Part Direct Similar Part Direct Similar
Number Replacement Replacement Number Replacement Replacement
DG5145CJ DG405DJ DGM182AL /8838 DG381AAL/883
DG5145CK DG405AK DGM182BA DG381ABA
DG5241AK DG421AK DGM182BK DG381ABK
DGS241CJ DG421DJ DGM182¢J DG381ACJ
DG5241CK DG421AK DGM184AK DG405AK
DG5243AK DG423AK DGM184AK/HR DG405AK/883
DG5243CJ DG423DJ DGM184AK/8838 DG405AK /883
DG5243CK DG423AK DGM184AL DG184AL
DG5245AK DG425AK DGM184AL/HR DG184AL/883
DG5245C DG425DJ DGM184AL /8838 DG184AL/883
DG5245CK DG425AK DGM184BK DG405AK
DG526AR DG526AR DGM184CJ DG405DJ
DG527AR DG527AR DGM185AK DG405AK
DG528AR DG528AR DGM185AK/HR DG405AK/883
DG529AR DGS29AR DGM185AK/8838 DG405AK/883
DG534AP/883 DG534AP/883 DGM185AL DG185AL
DG534DJ DG534DJ DGM185AL/HR DG185AL/883
DGS35AP DGS35AP/883 DGM185AL /8838 DG185AL/883
DG535AP/883 DG535AP/883 DGM185BK DG405AK
DGs3sCY DGS36DN DGM185CJ DG405DJ
DGS35DJ DGS535DJ DGM187AA DG387AAA
DG536AM DG536AM DGM187AA/HR DG387AAA/883
Das3ecy DGS536DN DGM187AA/8838 DG387AAA/883
DGS36DN DGS36DN DGM187AK DG387AAK
DG536DY DGS36DY DGM187AK/HR DG387AAK
DGS538AP DGS38AP DGM187AK/8838 DG387AAK/883
DG538DJ DG538DJ DGM1878A DG387ABA
DG538DN DG528DN DGM1878K DG387ABK
DG546AK/883 DG546AK/883 DGM187CJ DG387ACY
DG546AZ/883 DG546AZ/883 DGMIBBAA DG387AAA
DaB46D. DG546DJ DGM188AA/HR DG387AAA/883
DG548AAK DG548AAK DGM188AA/8838 DG387AAA/883
DG548AAK/883 DGS548AAK/883 DGM18BAK DEIBTAAK
Da548AAZ DGS48AAZ DGM188AK/HR DG3B7AAK
DGS48ABK DAS4BABK DGM188AL DG3B7AAL
gg:gﬁg‘;‘( gggﬁg‘\’, DGM188AL/HR DG387AAL/883
DGM188AL /8838 DG387AAL/883
Das48DJ DG548DJ DGM188BA DG387ABA
DG566AP DGS66AP ;
DGS66AP-2 DGS66AP-2 ' ngmsaK 82338;"3"
DGM188CJ 87ACY
DGS66CJ DGS566CY
DGM190AK DG403AK
ggggg:z ggggi}: DGM190AK/HR DG403AK/883
DG568AP-2 DGEEBAP-2 DGM190AK/883B DG403AK/883
DGS68BP DGSE8BP DGM190AL DG190AL
DG568CY DGEE8CY DGM190AL/HR DG190AL/883
DGSE9AP DGS69AP DGM190AL/883B DG190AL/883
DGM190BK DG403AK
3§§§§Q§ 2 gg?,gggﬁ 2 DGM190CJ DG403DJ
DGM191AK DG403AK
322??2:, /883 Bgigfif, /883 DGM191AK/HR DG403AK/883
DGE11DJ DGE01DY DGM191AK/8838 DG403AK
DG611DY DG601DY DGM191AL DG191AL
s b B EH
DG841DN DG841DN
DGOYOBAK DG90BAK DGM191BK DG403AK
DGY0BAK/883 DG908AK/883 bGMm1s1Cd DG403DJ
DGY08DJ DG908DJ DGP201AAK DGP201AAK
DGE08DY DGZ08DY DGP201AAKS83 DGP201AAKE83
DGM181AA DG381AAA DGP201AAZ883 DGP201AAZ883
DGM181AA/HR DG381AAA/883 DGP201ADJ DGP201ADJ
DGM181AA /8838 DG381AAA/883 DGP201ADY DGP201ADY
DGM181AK DG381AAK DGP303AAK883 DGP303AAK883
DGM181AK/HR DG381AAK DGP303AAZ883 DGP303AAZ883
DGM181AK/883B DG381AAK/883 DGP303ADJ DGP303ADJ
DGM181BA DG381ABA DGP303ADY DGP303ADY
DGM181BK DG381ABK DGP508AAK DGP508AAK
DGM181CJ DG381ACJ DGP508AAKS83 DGP508AAK883
DGM182AA DG381AAA DGP508AAZ883 DGP508AAZ883
DGM182AA/HR DG381AAA/883 DGP508ADJ DGP508ADJ
DGM182AA/883B DG381AAA/883 G116AP-2 G116AP
DGM182AK DG381AAK G116BP G116BP
DGM182AK/HR DG381AAK/883 G117AL G117AL
DGM182AL DG381AAL G117AL-2 G117AL
DGM182AL/HR DG381AAL/883 G118AP G118AP
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Siliconix ( : R f
incorporated ross e erence
Sillconix Slliconix Siliconix Siliconix
Part Direct Similar Part Direct Similar
Number Replacement Replacement Number Replacement Replacement
G119AL G119AL HI1-506L-8 DG526AK/883
G119AL-2 GlI9AL HI1-507-2 DGS507AAR
G119AP G119AP HI1-507-8 DG507AAR/883
HI1-200-2 DG200AAK HI1-507A-2 DGS507AAR
HI1-200-4 DG200ABK HI1-507A-5 DGS07ACR
HI1-200-5 DG200ACK HI1-507A-7 DG507AAR/883
HI1-200-8 DG200AAK/883 HI1-507A-8 DG507AAR/883
HI1-201-2 DG201AAK HI1-507L-2 DG527AK
HI1-201-8 DG201AAK/883 HI1-507L-5 DG527CK
HI1-201HS2 DG271AK HI1-507L-8 DG527AK/883
HI1-201HSS DG271AK HI1-508-2 DGS08AAK
HI1-201HS8 DG271AK/883 HI1-508-5 DGS08ACK
HI1-300-2 DG300AAK HI1-508-8 DGS508AAK/883
HI1-300-5 DG300ACK HI1-508A-2 DGS548AK
HI1-300-8 DG300AAK/883 HI1-508A-5 DG548CK
HI1-301-2 DG301AAK HI1-508A-7 DG548AK/883
HI1-301-5 DG301ACK HI1-508A-8 DGS48AK/883
HI1-301-8 DG301AAK/883 HI1-508L-2 DG528AK
HI1-302-2 DG302AAK HI1-508L-5 DG528CK
HI1-302-5 DG302ACK HI1-508L-8 DG528AK/883
HI1-302-8 DG302AAK/883 HI1-508-2 DGS0SAAK
HI1-303-2 DG303AAK HI1-509-5 DGS09ACK
HI1-303-5 DGO03ACK Hi1-509-8 DGS09AAK/883
HI1-303-8 DG303AAK/883 HI1-500L-2 DG529AK
HI1-304-2 DG304AAK HI1-509L-5 DG529CK
HI1-304-5 DG304ACK HI1-509L-8 DG529AK/883
HI1-304-8 DG304AAK/883 HI1-548-1 DGS48AK
HI1-305-2 DG30SAAK HI1-548-5 DG548DJ
::‘ ‘ggg‘i Dgggﬁi" - HI1-548-8 DG548AK/883
1-305- o Kie HI1-549-1 DG549AK
HI1-306-2 DG306AAK
HI1-549-5 DG549DJ
HI1-306-5 DG306ACK HI1-549-8 DG549AK/883
HI1-306-8 DG306AAK/883
HI1-7541JD-5 SI7541AIN
HI1-307-2 DG307AAK 17541
~7541KD-5 SI7541AKN
HI1-307-5 DG207ACK
HI1-75418D-2 SI7541ASD
HI1-307-8 DG307AAK/883
HI1-7541TD-2 SI7541ATD
HI1-381-2 DG381AAK
HI2-200-2 DG200AAA
HI1-381-5 DG321ACK
HI2-200-4 DG200ABA
HI1-381-8 DG331AAK/883
HI1-384-2 DG3B4AAK Hi2-200-5 DG200ACA
H1-384-5 DGABAAAK HI2-200-8 DG200AAA/883
HI1-384-8 DG384AAK/883 Hi2-300-2 DG300AAA
Hi1-387-2 DG387AAK HI2-300-5 DG300ACA
HH-887-5 DGIBTACK HI2-300-8 DG300AAA/883
HI1-387-8 DG387AAK/883 Hi2-301-2 DG3O01AAA
HI1-390-2 DGIBOAAK HI2-301-5 DG301ACA
HI1-390-5 DGIGOAAK HI2-301-8 DG301AAA/883
HI1-390-8 DG390AAK/883 Hi2-304-2 DG304AAA
HI1-5040-2 DGA400AK Hi2-304-5 DG304ACA
HI1-5040-5 DGA00AK HI2-304-8 DG304AAA/883
HI1-5040-8 DGA400AK/883 Hi2-305-2 DG305AAA
HI1-5041-2 DG401AK HI2-305-5 DG30SACA
HI1-5041-5 DG401AK HI2-305-8 DG305AAA/883
HI1-5041-8 DG401AK/883 Hi2-381-2 DG381AAA
HI1-5042-2 DG402AK HI2-381-5 DG381ACA
HI1-5042-5 DG402AK HI2-381-8 DG381AAA/883
HI1-5042-8 DG402AK/883 HI2-387-2 DG387AAA
HI1-5043-2 DG403AK HI2-387-5 DG387ACA
HI1-5043-5 DG403AK HI2-387-8 DG387AAA/883
HI1-5043-8 DG403AK/883 HI3-200-6 DG200ACJ
HI1-5044-2 DG404AK HI3-201-5 DG201ACY
HI1-5044-5 DG404AK HI3-201HS5 DG271DJ
HI1-5044-8 DG404AK/883 HI3-300-5 DG300ACY
HI1-5045-2 DG405AK HI3-301-5 DG301ACJ
HI1-5046-5 DG405AK HI3-302-5 DG302ACY
HI1-5045-8 DG405AK /883 HI3-303-5 DG303ACY
HI1-506-2 DGS06AAR HI3-304-5 DG304ACY
HI1-506-7 DGS06AAR/883 HI3-305-5 DG305ACY
HI1-506-8 DG506AAR/883 HI3-306-5 DG306ACJ
HI1-506A-2 DGS506AAR HI3-307-5 DG307ACJ
HI1-506A-5 DGS06ABR HI3-381-5 DG381ACJ
HI1-506A-7 DGS06AAR/883 HI3-384-5 DG384ADJ
HI1-506A-8 DGS06AAR/883 HI3-387-5 DG387ACY
HI1-506L-2 DG526AK HI3-390-5 DG390ADJ
HI1-506L-5 DG526CK HI3-5040-5 DG400DJ




Cross Reference s
incorporated

Siliconix Siliconix Siliconix Siliconix

Part Direct Similar Part Direct Similar

Number Replacement Replacement Number Replacement Replacement

HI3-5041-5 DG401DJ IHS043MJE/883 DG403AK/883

HI3-5042-5 DG402DJ IH5044CJE DG404AK

HI3-5043-5 DG403DJ IH5044CPE DG404DJ

HI3-5044-5 DG404DJ IH5044MUE DGA404AK

HI3-5045-5 DG405DJ IH5044MJUE/HR DG404AK/883

HI3-506-5 DGS06ACS IH5044MJE /883 DG404AK/883

HI3-506L-5 DGS526ACJY IH5045CJE DG405AK

HI3-507A-5 DG507ACJ IH5045CPE DG405DJ

HI3-507L-5 DG527CJ IH5045MJE DG405AK

HI3-508-5 DGS508ACJ IH5045MJE/HR DG405AK/883

HI3-508A-5 DG548CyY IH5045MJE /883 DG405AK /883

HI3-508L-5 DG528CJ IH5108CPE DG908DJ

HI3-509-5 DGS09ACY 1H5108IJE DGS08DK

HI3-509L-5 DG529CJ IH5108MUE DGY0BAK

Hi4-506-8 DGS0SAAZ/883 IH5140CJE DG400AAK

HI4-506A-8 DGS06AAZ/883 IH5140CPE DG400ADJ

Hi4-507A-8 DOS507AAZ/883 IH5140MJE DG400AK

HI4-508A-8 DGs47AZ /883 IH5140MJE/883 DG400AK/883

ICL7135CJl SI7135CK IH5141CJE DG401AK

ICL7135CPI si7135Cd |H5141CPE DG401DJ

ICL7652CPA SI7652DH IHE141MJE DG401AK

1CL7652CPD 8176520, IH5141MJE/883 DGA401AK/883

10L7652CTV Si7652DA IH5142CJE DGA402AK

ICL76521JD SI7652DK |H5142CPE DG402DJ

1oL7652ITV SI7652DA IH5142MJUE DG402AK

ICL7660CBA SI7660DY IH5142MJE/883 DG402AK/883

ICL7660CPA SI7660CJ |H5143CJE DG403AK

ICL7660CTV SI7660CA |HS1430PE DG403DJ

ICL7660MTV SI7660AA IH5143MUE DGA03AK

ICL7660SCBA SI7660DY IH5143MJE/883 DGA403AK/883

ICL7660SCPA SI7660CJ

ICL7660SCTV SI7660CA :::1::2:2 gg:g:g\'f

ICL7660SMTV SI7660AA IHE144MUE DGA04AK

10L7662CPA siree1cy IH5144MJE/883 DG404AK/883

ICL7662CTV SI7661CA IHE145CUE DGAOSAK

IH181CJD DG181BP IHE1450PE DG405DU

IH181CTW DG1818A H5145MUE DG405AK

IH181MTW DG181AA

JH1820UD DG1828P IH5145MJUE /883 DGA405AK /883

IH182CTW DG182BA IH5208CPE DGS09ADJ

IH182MJD DG182AP IH5208IJE DGS09ADK

\H182MTW DG182AA 1H5208MUE DGS09AAK

|H184CJE DG184BP IH6108CJE DGS08ACK

H1B4MUE DG184AP 1H6108CPE DGS08ACJ

\H1850UE DG185BP IH6108MJUE DGS08AAK

IH18SMUE DG185AP H6116CJI DGS06ACK

IH187CTW DG187BA H6116CPI DGS06ACJ

|H187MJD DG187AP 1HE116MJI DGS06AAK

H187MTW DG187AA IH6208CJE DG509ACK

IH188CUD DG187BP IH6208CPE DGS09ACJ

IH188CTW DG188BA 1H6208MJE DGS09AAK

IH188MJD DG188AP IH6216CJI DGS07ACK

IH188MTW DG188AA IH6216CPI DG507ACJ

IH190CJE DG190BP IH6216MJI DGS507AAK

IH190MJE DG190AP IH9108CPE DGS568CJ

IH191CJE DG191BP IHO108IUE DGS68BP

1HS5040CJE DG400AK IH9108MUE DGS68AP

IH5040CPE DG400DJ LDlocy Lb110CJ

IH5040MJE DG400AK LDHI1ACY LD111ACY

IH5040MJE/HR DG400AK /883 LDI4CR LD114CR

IH5040MJE /883 DGA400AK /883 LDI20cJ LDb120CJ

IH5041CJE DG401AK LDI21ACY LD121ACY

1H5041CPE DG401DJ LDi22cJ LD122cy

IH5041MJE DG401AK LF11201D DG411AK

IH504 1IMJE/HR DG401AK/883 LF11201N DG411DJ

IH504 1MJE /883 DG401AK/883 LF11202D DG412AK

IH5042CJE DGA402AK LF12201D DG411AK

IH5042CPE DG402DJ LF12202D DG412AK

IH5042MJUE DG402AK LF12202N DG412DJ

IH5042MJE/HR DG402AK/883 LF13201D DG411AK

IH5042MJE /883 DGA402AK/883 LF13201N DG411DJ

IH5043CJE DGA403AK LF13202D DG412AK

IH5043CPE DG403DJ LF13202N DG412DJ

IH5043MUE DG403AK LTC1044CH SI7660CA

IH5043MJE/HR DG403AK/883 LTC1044MH SI7660AA
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Dliconi ated Cross Reference

Siliconix Siliconix Siliconix Siliconix
Part Direct Simllar Part Direct Similar
Number Replacement Replacement Number Replacement Replacement
LTC1052CH SI7652DH1 PM7541ABX SI7541ASD
LTC1052CJ SI7652DK PM7541AGP SI7541AKN
LTC1052CN SI7652CJ PM7541ANP SI7541AIN
LTC1052MH SI7652AA PM7545AR SI7545GUD
LTC1052MJ SI7652AK PM7545BR SI7545UD
LTC7652CH SI7652DH1 PM7545GP S17545GLN
L144AL L144AL PM7545HP SI7545LN
L144BL L144AL PM7645AR SI8045GUD
L161AL-2 L161AL/883 PM7645BR S18045UD
L161AL/883 L161AL/883 PM7645GP SIB045GLN
L161AP L161AP PM7645HP SIB045LN
L161AP-2 L161AP/883 SI25HC04CJ S12504CJ
L161AP/883 L161AP/883 SI12504CJ SI12504CJ
L161BP L161BP SI3002 SI3002AA
L161CJ L161CJ SI3002A SI3002AA
MAX331MJE DG411AK SI3002AA SIB002AA
MAX332MJE DG412AK SI3002AP SI3002AP
MPC16S DGS06ABK SI3002BK SI3002BP
MPC4D DGS09ADK SI3002BP SI3002BP
MPC8D DGS507ABK SI3705DK DG501DK
MPC8S DGS08ADK SI3705142K DG501DK
MP200DIAA DG200AAA SI3705143K DG501DK
MP200DIAP DG200AAK SI3705192K DGS501DK
MP200DIBA DG200ABA SI3705192P DG501DK
MP200DICJ DG200ACJ SI3705193K DG501DK
MP200DIPB DG200ABK SI6009DL G118AL
MP201DIAP DG411AK SI72400N SI72400N
MP201DIBP DG411AK SI7240KN SI7240KN
MP201DICJ DG411DJ SI7240AQ SI7240AQ
MP302DIAP DG302AP SI72408Q SI7240BQ
MP302DIBP bgac2ap S17240TD SI7240TD
MP302DICJ DG302CJ SI7240SD SI72408D
MP30SDIAP DG303AP SI7250CK S17250CK
mggg:g:g’j gggggz SI7533AQ SI7533AQ
Sresee sresee
MP7501JN DGS01CY SI78330N SI75330N
MP7501KD DGS01BK Si78330P Si7s330P
MP7501KN DG501CY SI7533KN SI75a3KN
MP7501SD DGS501AK SI7533KP SI7533KP
MP7501TD DGS01AK
MP7503JD DG503BK SI7S33LN SI7533LN
SI7533SD SI75338D
MP7503JN DG503CJ
SI7533TD SI7533TD
MP7S03KD DG5038K SI7533UD SI7533UD
MP7503KN Dae5036. SI7541AIN SI7541AIN
MP7503SD DGS03AK
MP7503TD DG503AK SI7541AKN SI7541AKN
MP7506JD DGS06ABK SI7541ASD SI7541ASD
MP7506JN DGS0BACY SI7541ASD883 SI7541ASD883
MP7506KD DGS06ABR SI7541ASE883 SI7541ASE883
MP7506KN DGS06ACY SI7541ATD SI7541ATD
MP7506SD DGS06AAK SI7541ATD883 SI7541ATD883
MP7506TD DGS06AAR SI7541ATESS3 SI7541ATESE3
MP7507JD DGS07ABK SI7541IN SI7541IN
MP7507JN DG507ACJ SI7541KN SI7541KN
MP7507KD DG507ABR SI7641SD SI7541SD
MP7507KN DGS07ACJ S17541SD/883 8175418D/883
MP7507SD DGS07AAK. SI7541SE/883 SI7541SE/883
MP7507TD DGS07AAR SI7541TD SI7541TD
MP7508KD DGS08ABK SI7541TD/883 SI7541TD/883
MP7508KN DGS08ACJ SI7541TE/883 SI7541TE/883
MP7508SD DG508AAK SI75424N SI7542JN
MP7509KD DGS5S09ABK. SI7542KN S17542KN
MP7509KN DGS509ACJ S17542SD/883 8176425D/883
MP7509SD DG509AAK 817542TD/883 S17542TD/883
MP7541TD SI7541ATD SI7543JN SI7543UN
MP7621JN SI7541AIN SI7543KN SI7543KN
MP7621KN SI7541AKN SI7543SD/883 SI7543SD/883
MP7621SD SI7541ASD SI7543TD/883 SI7543TD/883
MP7621TD SI7541ATD SI7545AE SI7545AE
MP7623JN SI7541AIN SI7545GLN SI7545GLN
MP7623KN SI7541AKN SI7545GUD SI7545GUD
MP7623SD SI7541ASD SI7545GUD/883 SI7545GUD883
MP7623TD SI7541ATD SI7545GUE/883 SI7545GUE883
PM7541AAX SI7541ATD SI7545UN SI75450N




Cross Reference o ated

Slliconix Siliconix Siliconix Siliconix

Part Direct Similar Part Direct Similar
Number Replacement Replacement Number Replacement Replacement
SI7545KN SI7545KN 1109CP DG400DJ
SI7545LN SI7545LN 1109MD DG400AK
SI7545SD S8I75458D 1110CD DG401AK
SI7545TD 8|7545TD 1110MD DG401AK
SI7545UD SI7545UD 11100P DG401DJ
S17545UD/883 S|75§5UD/833 1111CD DG402AK
SI7545UE/883 SI75645UE /883 1111CP DG402DJ
SI7652BA S8I7652DA 1111MD DG402AK
SI7662BK Sl76§2DK 1112CD DG403AK
SI7652CA SI7652DA 1112CP DG403DJ
SI7652CH SI7652DH 1112MD DG403AK
817652CJ SI7652DJ 1113CD DG404AK
SI7652DA SI7652DA 1113CP DG404DJ
S17652DH Si7652DH 1113MD DG404AK
S17652DJ 8l7652DJ 1114CD DG405AK
817652DK SI7652DK 1114CP DG405DJ
SI7660AA si7e60AA 1114MD DG405AK
SI7660CA SI7660CA 1115CD DG406AK
SI7660CJ SI7660CJ 1115¢P DG406DJ
SI7660DY SI7660DY 1116MD DGA0BAK
SI7661AA SI7661AA 1116¢D DG407AK
SI7661CA SI7661CA 11160P DG407DU
Si7661CJ bl ki 1116MD DG407AK
SI7820LN SI7820LN 38510/11101BAC SIMI81BAC
SI7820KN SI7820KN 38510/11101BCA SIM181BCA
Sir820LP Stra20Le 38510/11101BCC sJM181BCC
SI7820KP Sir820KP 38510/11101BIC SIM181BIC
Si7é20cQ Si7820CQ 38510/11102BAC SIM182BAC
Si76208Q Si76208Q 38510/11102BCA SIM182BCA
Si7820UQ Sire20uQ 38510/11102BCC SJM182BCC
817820TQ S17820TQ

38510/11102BIC SJM182BIC
SI7820TD/883 817820TD/883

v 38510/11103BAC SJM184BAC

SI8601AK/883 SI8601AK/883

38510/11103BEA SJM184BEA
S18601DJ Si8601DJ

38510/11103BEC SJM184BEC
SI8601DK S18601DK

38510/11104BAC SJM185BAC
SIB602AK /883 SI8602AK /883
S18602DJ 518602DJ 38510/11104BEA SJM185BEA

38510/11104BEC SJM185BEC
SI8602DK S18602DK

38510/11105BAC SJM187BAC
SIB603AK/883 SIB603AK/883
S18603DJ SI18603DJ 38510/11105BCA SJM187BCA
SI18603DK S18803DK 38510/11105BCC SJM187BCC
SIB604AK/883 SI8604AK /883 38510/11105BIC Sum187BIC
186040, S18604DU 38510/11106BAC SIM188BAC
SI604DK SIBB04DK 38510/11106BCA SJIM188BCA
SW-01BQ DG201AAK 38510/11106BCC SIM188BCC
SW-01BQ883 DE2OTAAK /883 38510/11106BIC SJM188BIC
SW-01FQ DG201ABK 38510/11107BAC SIM190BAC
sw-028Q DG202AAK 38510/11107BEA SJM190BEA
SW-028Q883 DG202AAK/B83 38510/11107BEC SJM190BEC
SW-02FQ DG202ABK 38510/11108BAC SIM191BAC
SW-05BK DGRODAAA 38510/11108BEA SUM191BEA
SW-05BK883 DG200AAA /883 38510/11108BEC SJM191BEC
SW-05BY DG200AAK 38510/11601BCA SJMB00BCA
SW-058Y883 DG200AAK/883 38510/11601BCC SJM300BCC
SW-05FK DG200ABA 38510/11601BIC SJM300BIC
SW-05FY DG200ABK 38510/11602BCA SUM301BCA
SW-05GP DG200ACY 38510/11602BCC SJM301BCC
SW-201BQ DG411AK 38510/11602BIC SJM301BIC
SW-201BQ883 DG411AK/883 38510/11603BCA SJM302BCA
SW-201FQ DG411AK 38510/11603BCC SJM302BCC
SW-201GP DG411DJ 385]0/1 1604BCA SJM303BCA
Sw-202BQ DG412AK 38510/11604BCC SJM303BCC
SW-202BQ883 DG412AK /883 38510/11605BCA SJM304BCA
SW-202FQ DG412AK 38510/11605BCC SJM304BCC
SW-202GP DG412DJ 38510/116058BIC SJM3048BIC
TL520N S18601DJ 38510/11606BCA SJM305BCC
TSC7135CJl S17135CK 38510/11606BCC SJM305BCA
TSC7135CPI S17135CJ 38510/11606BIC SJM305BIC
TSC7541UN SI7541AIN 38510/11607BCA SJM306BCA
TSC7541KN SI7541AKN 38510/11607BCC SJM306BCC
TSC75418D SI75641ASD 38510/11608BCA SJM307BCA
TSC7541TD SI7541ATD 38510/11608B6CC SJM307BCC
TSC7660COA S17660DY 38510/12301ABCA SJM200ABCA
TSC7660CPA SI7660CJ 38510/12301ABCC SJM200ABCC
1108CD DG400AK 38510/123014BIC SJM200ABIC
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SlconiX ated Cross Reference

Slliconix Siliconix Siliconix Siliconix

Part Direct Simillar Part Direct Similar
Number Replacement Replacement Number Replacement Replacement
38510/12302ABEA SJUM201ABEA 8100603EA DG5142AK DESC
38510/12302ABEC SJUM201ABEC 8100603IC DG5142AA DESC

38510/19001BXC SJUM506BXC 8100604EA DG5143AK DESC

38510/19003BXC SJM507BXC 810060SEA DG5144AK DESC

38510/19007BEC SJUMS08ABEC 8100605IC DG5144AA DESC

38510/19008BEC SJMS09ABEC 8100606EA DG5145AK DESC

7705201EA DGS08AAK DESC 8100609EA DG5140AK DESC

7705201EC DGS08AAK DESC 8100609IC DG5140AA DESC

7705301EA DG201AAK DESC 8100610EA DG5141AK DESC

7705301EC DG201AAK DESC 8100610I1C DGS5141AA DESC

7801401CA DG129AK DESC 8100611EA DG5142AK DESC

7801401CC DG129AP DESC 8100611IC DGS5142AA DESC

8100601EA DG5140AK DESC 8100612EA DG5143AK DESC

8100601IC DG5140AA DESC 8100613EA DG5144AK DESC

8100602EA DG5141AK DESC 8100613IC DGS5144AA DESC

8100602IC DG5141AA DESC 8100614EA DG5145AK DESC

This Cross Reference materlal Is accurate to the best knowledge and bellef of Siliconix incorporated. Since Individual
circuit design and layout can Influence device performance, the purchaser must be responsible for the ultimate selection
and determination of interchangeability.
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ANALOG SWITCHES AND MULTIPLEXERS

INTRODUCTION

Siliconix is the world’'s leading supplier of high performance, precision solid-state analog switches and mul-
tiplexers. Through the implementation of state-of-the-art technologies (CMOS, DMOS, bipolar/PMOS, and JFET
processes) in conjunction with advanced design techniques, the products shown in this section represent a
broad selection of industrial, military, and commercial grade parts suiting a wide range of applications. Siliconix
is dedicated to giving the designer the widest range of functions, performance, and packaging as standards to
ensure ease of design.

The products in this section include all of the popular Siliconix “DG” series of single, dual, and quad analog
switches, single-ended and differential multiplexers plus many new and preliminary devices.

Siliconix is branching out into the higher performance switch and multiplexer arena with our proprietary high
voltage silicon gate DG400 family. The established DG200, DG300, and DG500 families are made on our mature
metal gate process which gives adequate performance for many applications. If higher performance (i.e. lower
ON resistance, leakage currents, and power dissipation with faster switching) is required in your application,
then the DG400 family is recommended. Most of our DG4XX devices, including analog switches, multiplexers,
latched switches, and switch arrays, incorporate ESDS protection > 4000 V. Single supply operation, charge
injection optimization, and a wide range of packaging options including gull-wing small outline, PLCC and LCC
packages are additional benefits of this family.

A wide range of preliminary products are covered in this section including multiplexers (Dl and silicon gate),
PolyMOS™ fast switches, and silicon gate switch arrays. In the near future, Siliconix will release two DI (dielectric
isolation) multiplexers with overvoltage (DG548) and/or fault protection (DGS08) and two high performance
silicon gate multiplexers (DG408/409). If extremely fast switching and very low ON resistance are the most
important parameters in your system, then the DG601 PolyMOS™ quad analog switches, pin compatible with the
industry standards DG201A/202, are the devices of choice.

Switch arrays (serial-in, parallel-out) are a new architecture giving designers greater levels of flexibility in routing
signals. The DG480/485 are silicon gate switch array multiplexers that allow control of any of eight switches.
Now, summing node applications can be accomplished using a high performance switch array architecture.

Finally, Siliconix continues to expand the increasingly popular lines of U.S. MIL-M38510 QPL and European
BS9000 approved parts which have been screened for use in military applications.

The following discuss important selection criteria for analog switches and multiplexers. See the detailed selec-
tor guide to make the job of selecting the correct part for a specific application easier.

Functional Description

One of the most common control elements in electrical circuitry is the ON-OFF switch. The switch has evolved
over the years from the manually operated circuit breaker of the early experimenters to the multi-switch inte-
grated circuits of today. However, the function of the switch has remained the same; to electrically isolate or
connect two sections of a circuit. The ideal switch has the following characteristics:

1) Zero ON resistance
2) Infinite OFF resistance
3) Instantaneous toN and torF times

5-1
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Although an analog switch is not perfect and can have many different parasitic elements (Figure 1), it can still
be a very good approximation of the ideal switch. ON resistance (rps(on)) can be as low as 10 Q, OFF isolation
can be as high as 90 dB (at 1 MHz), and switching speeds can reach 60 ns for a CMOS part, while PolyMOS™
can obtain 30 ns switching speeds.

ON Ideal OFF
o} o—4& lo) o o/‘ ‘o)
ON OFF
\4
Analog Switch RLEAKAGE

| +—F—

T LT
T ITI

1
1

Figure 1. Comparison of the “Ideal” Switch to a Solid-state Analog Switch

Analog Switch Types

Before discussing specific parameters of the Siliconix analog switch product line, a brief description and the
prime differences between the four processes used in analog switches is provided.

JFET

The n-channel JFETs used in analog switches such as the DG180 family are depletion mode devices. To main-
tain a depletion mode JFET switch in the ON state, the value Vgs should be at or near zero. The switch is turned
OFF by making Vgs more negative than 6 volts. When the switch is ON, Vgs is maintained at zero by a floating

gate drive circuit. This makes the ON resistance extremely constant over the entire analog signal range (Figure
2).

'os

Vi = -10 0 +10 V

Figure 2. JFET “ON” Resistance
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PMOS

To maintain an enhancement mode PMOS switch in the ON state, the gate is held at a negative voltage that
ensures thatVgs exceeds the threshold voltage of the FET even when the analog signal is at the extremes of its
range. However, since the rps(on) of a MOSFET is a function of Vas , the ON resistance will vary with the analog
signal voltage (Figure 3).

The variation in ON resistance of the PMOS analog switch is a serious limitation in some applications since it can
cause distortion of the analog signal. This effect can be minimized if the load resistance is high compared to the
switch resistance.

DMOS

DMOS (double diffused MOS) switches are n-channel (NMOS) enhancement mode devices capable of sub-
nanosecond switching speeds due to their short channel length and lateral, as opposed to vertical, current flow.
Lateral construction also allows low parasitic capacitances which makes DMOS switches ideal for wideband
signals (> 500 MHz). However, they exhibit similar ON resistance variations as the PMOS switches.

CcMos

Since CMOS analog switches are parallel combinations of p- and n-channel MOSFETSs, the effective ON resis-
tance is a combination of the PMOS and NMOS resistance curves (Figure 4). This gives a fairly constant ON
resistance over the entire analog voltage range. The CMOS switch also has the advantage of very low quiescent
supply current because other than for channel leakage, no current flows in the driver except when a control
input transition occurs.

PMOS NMOS
\ 1
\ /
\ /
\ /
rps ros \ //
N /
~ >~/
P A
- ~
L Q\
EFFECTIVE PARALLEL RESISTANCE
Va =-10 0 +10V -15
Vas = -10 -20 30 v 1BV M Hsv
Figure 3. Varlation of PMOS Switch Figure 4. Graph of CMOS Switch Resistance
Resistance with Signal Voltage vs. Analog Signal

Metal Gate And Silicon Gate CMOS

Both metal and silicon gate technologies are incorporated into our CMOS processes, but each is used with
separate product lines. The mature metal gate process, is used for our DG200, DG300, and DG500 families. Our

newer silicon gate process (DG400 family) is recommended for applications needing state-of-the-art perform-
ance and versatility.
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Figure 5 gives a comparison of the ON resistance curves for a JFET (DG180), a PMOS (DG172), a metal gate
CMOS (DG201A) and a silicon gate CMOS (DG400) analog switches.

1k
\
\‘
PMOS (DG172)
100 CMOS (DG201A) _j_—-:
=
fps(on) DG411
10 JFET (DG180)
V+=15V
V- = -15V
Ta = 25°C
1 1
-15 -10 -5 0 5 10 15

Vp- ANALOG SIGNAL VOLTAGE (V)

Figure 5. Performance of FET Switches

Important Switch Parameters

Each switch family in the Siliconix product line has a set of distinct characteristics that make it suitable for
certain types of applications. Several major specifications should be compared and prioritized before selecting
an analog switch for a particular circuit.

Tbs(oNn)

This specification is simply the dc resistance of the channel when the analog switch is in the ON state. As
explained earlier, the ON resistance of an analog switch depends upon the device type and the analog signal
magnitude. Although the resistance may vary across the entire analog signal range, the worst case is normally
specified on the data sheet.

Switching Speed

Switching speed is the elapsed time from the application of the control signal on the input pin to the appearance
(or disappearance) of the analog signal at the output. Switching speed can be affected by the load on the
analog switch. Each data sheet shows a switching time test circuit with a standard load for comparison pur-
poses.

Switch Current

The amount of current that can be fed through the switch channel is sometimes important. For example, the
DG411 can handle up to 100 mA of pulsed current or 30 mA of continuous current, while the DG180 can pass up
to 200 mA of continuous current.

Break-Before-Make vs. Make-Before-Break

For most analog switch applications, break-before-make switching is desired. This is the case because in most
applications it is necessary to disconnect one signal source before connecting another to avoid source
crosstalk. However, make-before-break switching is critical in some control circuits such as the feedback resis-
tor gain selector for programmable gain op amps, to avoid opening the loop.
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Electrostatic Discharge Sensitivity (ESDS)

Electrostatic discharge is the transfer of charge that occurs when an object makes contact with a device at a
different potential. The government, per MIL-883C method 3015, has classified three levels of voltage protec-
tion that a device must withstand on all pins (logic input pins are the most susceptible). Class 1 devices are
protected to 1999 V, Class 2 from 2000 to 3999 V, and Class 3 protection is greater than 4000 V. Our DG200,
DG300, DG506-509 families of metal gate devices are designed to withstand between 600 and 1999 V. Begin-
ning with the DG411 series, all our new devices have Class 2 or 3 ESDS ratings and are marked accordingly.

Charge Injection

Charge injection is the transfer of charge to a load from the gates of the FETs during switching. In a sample and
hold circuit, charge injection is critical as the charge added or subtracted from the holding capacitor is seen as
an error. The lower the charge injection the better. The DG400 family, especially the DG44X and DG411 series,
are designed for balanced (near zero) charge injection. The DG601 and DG44X use internal compensation on
the drain and/or source to minimize the charge injection seen by applications sensitive to this parameter.

Power Supplies and Power Consumption

A bipolar supply means positive and negative voltages are used, while single supply means the negative supply
is grounded. Most analog designs use bipolar supplies, but a growing number are turning to single supply
operation to save board space and cost. Most of our devices work well with bipolar supplies but only a few
function properly in the single supply mode. The DG400 family of analog switches and multiplexers not only
functions superbly in a single supply mode, but is fully characterized and specified with V+ at 12 V and V- at
GND. The lower the power consumed by a device within a system the better. The DG400 family generally
consumes under 10 pA of supply current compared to the milliamps required by previous products.

Interfacing

This can be one of the most important parameters of an analog switch application since so many possibilities
exist. The two most important interface criteria are logic compatibility and microprocessor compatibility.

The two most common logic families are TTL and CMOS. The standard logic levels for both logics are displayed
in Table 1. Remember that not all analog switches are compatible with both types of logic. Refer to the func-
tional diagram section of each data sheet to determine the required logic levels.

Table 1
LOGIC TTL CMOS
“0” <08V <15V
“qr 2 24V 2 Vee-1.5V

Logic Levels for TTL and CMOS Compatibility

Microprocessor compatibility is a growing concern when designing with analog switches. Standard analog
switches require a constant control signal present on the input to hold the switch in the desired position (ON or
OFF). This could tie up a microprocessor control system unless external latches are added to control the switch.
The DG221 and DG42X series have incorporated these latches, complete with control logic, onboard to mini-
mize parts count and ease interface to microprocessor-based control systems.
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Multiplexing

Analog multiplexers represent a higher level of integration of analog switches. They have many (4, 8, 16, or
more) inputs with only 1 or 2 common outputs. Multiplexers are used where it is necessary to transfer informa-
tion from many signal channels at a transmitting point to a central or common receiving point, or vice versa.
This is most often used when only one transmission line is available for all data transfer between points. The
transmitted signals are in either analog or digital form, with multiplexers in this section being the analog variety
that pass bipolar voltages or currents which are often obtained from transducers. The analog signals may
represent any physical phenomenon such as temperature, pressure, velocity, speech, etc. Examples of this
can be found in data acquisition, industrial process control, aircraft systems monitoring, medical electronics,
telemetry, and communications.

Differential vs. Single-Ended Multiplexing

When is it better to select a differential multiplexer versus a single-ended configuration? Figures 6 and 7 demon-
strate both options. Single-ended multiplexing, as shown in Figure 6, applies to systems that have signal
sources that are close to full-scale range and are referenced to a common point (usually ground). Another case
is where differential signal sources with small signal amplitude (millivolt range) are generated by transducers.
Instrumentation amplifiers can be used to provide a common reference for all of the signals and reduce
feedthrough errors and losses while tailoring each signal source to a desired voltage (or current) to obtain the
maximum resolution available in an A/D or D/A converter or other device driven by the multiplexer.

Differential multiplexing (Figure 7) is utilized when all signal sources are uniform or close to full-scale range and
can tolerate switching transients or some mismatch without a significant degradation of the signal accuracy via
the multiplexer. Major considerations are switch matching (rps(on). | (oFF) , and capacitance), common-mode
rejection, and the system’s tolerance to switching transients introduced by the break-before-make switching
sequence.

—ANo—

o— A 1
! | o—A
| o—A\c— O OUTPUT A
2
2 OUTPUT o—A O OUTPUT B
: : | . .
H H | . H
: : . .
N o—A
N N
|

DECODE
LOGIC

Figure 6. Single-Ended Multiplexing Figure 7. Differential Multiplexing
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Factors Affecting System Performance

In any muitiplexer application, the following factors should be considered:

1) System Attenuation -- Includes loss in the analog signal caused by the multiplexer and the transmission
path. This is a frequency dependent factor.

2) Channel Isolation -- At low frequencies, this is principally a function of channel OFF leakage currents,
and at high frequencies, it is a function of device and system capacitances.

3) Crosstalk -- There are several sources of crosstalk, the main ones being overlapped between switching
channels due to imperfect break-before-make switching, switch leakages, OFF switch capacitances,
inter-switch capacitances, stray circuit capacitances, distortion in the transmission medium, etc.

4) Noise -- There are several sources of noise, including thermal or Johnson noise generated in any
resistive components, crosstalk, leakages, switching transients, as well a thermal EMFs and trans-
mission path pickup.

5) Switching Rate -- This is important in sampling system where it determines the maximum bandwidth
frequency of the multiplexer (via the sampling theorem) and defines crosstalk errors.




DG123 Pacrrerated
5-Channel SPST
PMOS Analog Switch
FEATURES BENEFITS APPLICATIONS
e Low Level Logic Control ® Reduces External ® Feedback Switching for
Components Required Op Amps

o Make-Before-Break
Switching Action

® Very Low Standby Power
Requirements

® Reduces Switching Errors

® Commutation Systems

® Portable and Remote
Operation

DESCRIPTION

The DG123 is a 5-channel single-pole, single-throw
analog switch designed for low level logic controlled
analog switching in instrumentation, process
control, and communications systems. Featuring
make-before-break action, the DG123 can be used
inside closed loop systems to select one of five
inputs for multiplexing/demultiplexing of analog
signals, or for gain bandwidth control (by switching
passive elements), without opening the loop. The
reference pin (VR) is normally connected to ground
to allow a low-level input (0.4 V to 1.3 V) to control

the ON-OFF condition of each switch. The standby
or OFF state power consumption is less than
0.5 mW. The DG123 is a bi-directional MOS switch,
rated to handle £10 V analog signals at up to 30 mA
continuous current. Each switch will block 20 V
peak-to-peak signals when OFF. Package options
are the 14-pin ceramic DIP and flatpack. The former
is characterized for operation over the standard
industrial, B suffix and military, A suffix temperature
ranges, while the latter is specified for the military
range only.

PIN CONFIGURATION

FUNCTIONAL BLOCK DIAGRAM

Flat Package

S ———1 14— §;

s, ——————]2 13— s

1

p E=——s pE——— s;

i ——--1 Hnp—m v}
Ny =———5 10F=———= vpq (nhibit)
N2 ze 9:z INg
INg b sF——— i

Top View

Order Number: DG123AL/883

Dual-In-Line Package

Sa

S4

Ss

V4

Vg (inhibit)
INg

IN 4

Top View

Order Numbers: DG123AP or DG123BP

S10 oTE— oD
S20 o=
$e0 T
§40 T
Sso } T o7
IN 1 0 J |l 11
Neot— Do | ||
RS,
N4 o= DDo- == |
I D
S 3 s
VR V+ V-
(Inhibit)

One 5-Channel Switch per Package*

Truth Table
LOGIC | SWITCH

0 OFF

1 ON

Logic "0” < 0.4V
Logic "1” > 1.3V

* Switches Shown for Logic “1” Input
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ABSOLUTE MAXINMIUM RATINGS

V410 Ve e e 36V Current (Any Terminal) ...........oiviiiivin, 30 mA
VDo Vo BV Storage Temperature .................... -65 to 150°C
Vo Vo sV Operating Temperature (A Suffix) ......... -55 to 125°C
VD EOVS  tee ittt e e e 25V (B SUHIX) .vvvvrrnns -25 to 85°C
VgtoVp i 25V Power Dissipation (Package)*
VR0 Vet ettt 30V Flat Package** ...............coovvininnn. 750 mw
14-Pin DIP*** i 825 mwW
VI 10 Vm et 30V
v v, 6V *  All leads soldered or welded to PC board.
RWOVIN o ** Derate 10 mW/°C above 75°C.
VINTOVR e 2V *** Derate 11 mW/°C above 75°C.
ELECTRICAL CHARACTERISTICS 2
LIMITS
Test Conditions 1o25°C
Unless Otherwise Specified:| ,_ o A B
2=125,85"C | SUFFIX SUFFIX
V=10V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
Vo=-20V d b b H
PARAMETER SYMBOL VR=0V TEMP| TYP | MIN MA)e) MIN |MAX | UNIT
SWITCH
Analog Signal Range © VaNALOG 1,2,3 -10 10 | -10 10 Y
1,3 70 100 125
Vp=10V 2 125 150
Drain-Source ls=-1mA -0 1,3 | 100 200 225
ON Resistance 'Ds(oN) I =1ma | V= 2 250 30| &
IN m
_ 1,3 | 270 450 500
Vp=-10V 2 600 600
Source OFF | Vg=-10V,Vp =10V 1 -1 -5
Leakage Current S(OFF) Vi = 0.4V 2 -1000 -100
Drain OFF | Vp=-10V, Vg=10V 1 -1 -10
Leakage Current D(OFF) Vi = 0.4V 2 -4000 -300 nA
Channel ON Ipon) + Vp=Vg=10V 1 4 10
Leakage Current I's(ony) Iy =1 mA 2 4000 300
INPUT
1 1 1
Input Voltage HIGH VINH In=1mA 2 .8 1.0 \
3 1.8 1.8
Input Current with _ 1,3 1 5
Input Voltage LOW finw Vin = 0.4V 2 100 100 | #A
DYNAMIC
Turn-ON Time ton 1 0.3 0.5
See Switching
Time Test Circuit us
Turn-OFF Time tore (CL=35pF, R =2kQ) 1 2 2

Not Recommended for New Designs 59
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ELECTRICAL CHARACTERISTICS 2
LIMITS
Test Conditions T525°C
Unless Otherwise Specified:| o A B
Vi 10V 2=125,85°C | sUFFIX SUFFIX
+= 3=-55,-25°C|-55 to 125°C | -25 to 85°C

Vo=-20V d b b b
PARAMETER SYMBOL VR=0V TEMP| TYP | MIN MA)JJ MIN|MAX ] UNIT
DYNAMIC (Cont’d)
Source-OFF Capacitance Cs(oFF) VS? S Y‘ML'IDZ: 0 1 5

pF
Drain-OFF Capacitance Co(orR) Vo ?2 ;’ iw',_'s; 0 1| 18
R_ =100 2, C_ =3 pF

Off Isolation £ = 5 MHz 1 >50 dB
SUPPLY
Positive Supply Current 1+ 1 3 3
Negative Supply Current - One Channel ON 1 -6 -6 mA

Iin=1mA
Reference Supply Current Ir 1 -0.5 -0.5
Positive Supply Current I+ 1 15 25
Negative Supply Current - A e O 1 -20 -40 HA
Reference Supply Current Ir 1 -10 -20

NOTES:

a.

b
this data sheet.

c.

d. Typical values are for DESIGN AID O

Refer to PROCESS OPTION FLOWCHART for additional Information.
. The algebraic convention whereby the most negative value is a minimum and the most positive a maximum, is used in

Guaranteed by design, not subject to '\Productlon test.
LY, not guaranteed nor subject to production testing.

SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg may be +

or — as per switching time test circuit.

Vo is the steady state output with switch on.

capacitance may result in spikes at leading and trailing edge of output waveform.

Feedthrough via gate

10V
V40

oge PYZTUT\.a HIEE W o e

1.2V 1.2V ti<10ns

INPUT -\ ] N2y Vg=+10V o- ol/A— Vour

IN 4 !

INPUT Vs NPUT [ mJ ICL RL
SWITCH 0.9 0.1 — =
OUTPUT OV : Vin J, J, = =

—1 ton —= torr Vg V-
ov -20V (Repeat test
= for 5 channels)
v v R
(LOGIC "1" = SWITCH ON) ouT =Y S R et
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Poserbrated DG125
5-Channel SPST
PMOS Analog Switch
FEATURES BENEFITS APPLICATIONS
e Internal Zener Diode ® Reduces Switching Errors o Communication Systems
Protection

® |Low Standby Power Components

Requirements
(PsTpBY < 0.5 MW)

@ Low OFF Leakage
e Low Level Logic Control

® Reduces External

e Portable and Battery
Operation

® Op Amp Switching
e Variable Gain Switching

DESCRIPTION

The DG125 is a 5-channel single-pole, single-throw
analog switch designed for low level logic controlled
analog switching in instrumentation, process
control, and communications systems. Featuring
make-before-break action, the DG125, built on
Siliconix’s PMOS process, can be used inside
closed loop systems to select one or more of five
inputs for multiplexing/demultiplexing, summing of
analog signals, or for gain bandwidth control (by
switching passive elements), without opening the
loop.

In standby or OFF state, power consumption is less
than 0.5 mW. The DG125 is a bi-directional MOS
switch, rated to handle *10 V analog signals at up
to 30 mA continuous current. Each switch will block
20 V peak-to-peak signals when OFF.

Packaging for the DG125 includes 14-pin side braze
and flatpack options. Performance grades include
both the military, A suffix (-55 to 125°C) and
industrial, B suffix (-25 to 85°C) temperature
ranges. The flatpack option is only available in the
military grade.

PIN CONFIGURATION

FUNCTIONAL BLOCK DIAGRAM

Flat Package

S2 =— 7 14— S,
S, 2 13 1 Sy
D f 3 12 1 Sg
V- I 4 11 ! v
IN ¢ 5 10 1V _(Enable)
INp T 6 9 1 INg
IN3 = 7 8 1 IN4
Top View

Order Number: DG125AL/883

Dual-In-Line Package

S3

S4

Ss

V+

VL (Enable)
IN 5

IN 4

Top View

Order Numbers: DG125AP or DG125BP

S10 ofa oD
Sz20 }
S3o —oTa
[l
|

Ss0

<
il

1
Sso -
M=o |
INs o 21:)-(>°--J
IN5 O

T o
IN4© @.Do_.__.__l
—{ Do

INg© ——

oV, (LV+ &V—

One 5-Channel Switch per Package*

Truth Table
LOGIC | SWITCH
0 ON

1 OFF

Logic "0” < 0.5V
Logic "1" > 4.1V

*Switches Shown for Logic "1" Input
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DG1 25 isn"cig?gg(rated

ABSOLUTE MAXIMUM RATINGS

V410 Ve i e 36V Current, (Any Terminal) ..............coiinn 30 mA
Vp to V- o e 36V Storage Temperature .................c... -65 to 150°C
Ve to Vo 3BV Operating Temperature (A Suffix) ......... -55 to 125°C
(B Suffix) .......... -25 to 85°C
Vp to Vg i e e 25V
Power Dissipation (Package)*

Ve 1OVD o 25V Flat Package** ............coooienniiiins.n 750 mW
VL0 Voot et ettt e 30V T4-PIn DIP*** i 825 mw
Vi to V- 30V * Al leads soldered or welded to PC board.

INEET e e ** Derate 10 mW/°C above 75°C.
VLtOVIN o 6V *** Derate 11mW/°C above 75°C.

ELECTRICAL CHARACTERISTICS 2
LIMITS
Test Conditions 13550
Unless Otherwise Specified: |~ A B
2=125,85°C |  SUFFIX SUFFIX
V+=10V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
VoM d b b A
PARAMETER . SYMBOL VL= 4.5V TEMP| TYP | MIN MAXID MIN"IMAX] UNIT
SWITCH
Analog Signal Range ¢ VANALOG 1,2,3 -10 10 -10 10 \Y%
1,3 70 100 125
Vp =10V 2 125 150
Drain-Source lsg=-1mA —ov 1,3 | 100 200 225
ON Resistance oS (oN) Viy =0.5V V? 2 250 300 Q
_ 1,3 270 450 500
Vp=-10V 2 600 600
Source OFF | Vg==-10V, Vp=10V 1 ~0.02 -1 -5
Leakage Current S(OFF) Vin=4.1V 2 -1000 -100
Drain OFF | Vp=-10V, vg=10V 1 -0.7] -1 -10
Leakage Current D(OFF) V=41V 2 -4000 -300 nA
Channel ON Ipony + Vp=10V, Vjy =0.5V 1 |-0.003 4 10
Leakage Current Is(on) lg= 0 2 4000 300
INPUT
Input Current with - 1,3 {0.006] -1 1 -10
Input Voltage HIGH N Vin =41V 5 S0l 10 | Zio 1g HA
Input Current with _ 1,8 1-0.51-0.7 -1
Input Voltage LOW fine Vin =0.5V 2 -0.7 -1 mA
DYNAMIC
Turn-ON Time ton 1 0.1 0.3 0.5
See Switching s
Time Test Circuit I
Turn-OFF Time torr 1 0.65 2 2
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SoniX ted DG125

ELECTRICAL CHARACTERISTICS 2
LIMITS
Test Conditions T25°C
Unless Otherwise Specified: | = A B
P 2=125,85°C | SUFFIX SUFFIX
Vi =10V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
Vo= d b b b)
PARAMETER SYMBOL Vo= 4.5V TEMP| TYP ¢ MIN®|MAX®] MIN®|MAXT] uNIT
DYNAMIC (Cont’d)
Source-OFF Capacitance Cs(oFF) Vs : 3 ;/'Ml'_'f; 0 1 3
pF
Drain-OFF Capacitance Cp(oFF) Vo : S :/'Nlll-isz =0 1 7
R_=100Q, C_ =3 pF
Off Isolation £= 5 MHz 1 > 50 dB
SUPPLY
Positive Supply Current I+ 1 1.4 3 3
Negative Supply Current - On\?"\?l?__ag'_-'se lVON 1 -2.4 -6 -6 mA
Logic Supply Current IR 1 1.15 3 3
Positive Supply Current I+ 1 0.1 15 25
Negative Supply Current - All Channels OFF 1 |-0.02] -20 —40 A
Vin = 4.1V
Logic Supply Current I 1 | o0.04 20 20
NOTES:

a. Refer to PROCESS OPTION FLOWCHART for additional information.

b. Tr?e glgtebrﬁlc ;:onventlon whereby the most negative value is a minimum and the most positive a maximum, is used in
this data sheet.

c. Guaranteed by design, not subject to production test.

d. Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg
may be + or — as per switching time test circuit. Vo is the steady state output with switch ON.
Feedthrough via gate capacitance may result in spikes at leading and trailing edge of output waveform.

LOGIC "0" = SW ON 1 V+
Logic , ., SWITCH T 4.5V T 10V
ur 4 —_—
INP § V. INPUT
tr<10ns s D

50%
N 7 | oAl Vo SWITCH
t;< 10 ns Vg=+10V 0 : Epjedigal
SWITCH v Loaic M1 L Dol R oL
INPUT Vo 0.9 \ INPUT 2 kL 35 pF

: p
SWITCH ¢ ____7 N_Vo 0.1 = =
OUTPUT -20 v R
on tott = V- Vo .
(REPEAT TEST FOR IN,)

= Vs —_—
RL+ DS (on)
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APPLICATION HINTS

Vin

V+ V- VL Logic Input Vs or Vp
Positive Negative Logic Voltage Analog
Supply Supply Supply ViNH Min/ Voltage
Voltage Voltage Voltage VinL Max Range

V) ) V) v) )

10 -20 4.5 4.1/0.5 -10to 10

15 -15 4.5 4.1/0.5 -5to 15

20 -10 4.5 4.1/0.5 0to 20
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Poorporated DG126/129/140
Dual DPST JFET
Analog Switches

FEATURES BENEFITS APPLICATIONS

e < 1 mW Standby Power
@ Bipolar Drivers

® Constant rps(on)
Over Signal Range

o OFF Isolation > 60 dB

@ 1 MHz Switching

@ Minimizes Standby
Power Requirements

e Better Radiation Tolerance
® |Less Distortion

e Higher Frequency

e Portable and Battery
Powered Systems

e Switching in Satellite
Applications

o Low Distortion Circuits

e High Frequency Switching
Circuits

DESCRIPTION

The DG126, DG129 and DG140 are dual double-pole
single-throw  analog switches for wuse in
instrumentation, process control, and audio
communication systems. This series is ideally
suited for applications requiring a constant ON
resistance over the entire analog range.

ON resistance for the DG126 is < 80 Q, the DG129
< 30 Q and the DG140 < 10 Q, and ON leakage for
all three is < 2 nA. With all switches OFF, total
power consumption is < 750 pW. These switches
have Make-Before-Break action and due to the
processing are relatively Radiation tolerant. An
enable pin (VR) simplifies interfacing with
microprocessor, or other logic. Package options
are the 14-pin side braze and flat pack.

Each device contains four junction-type field-effect
transistors (JFETS) to achieve constant on
resistance. Level-shifting drivers enable low-level
inputs (0.8 to 2.5 V) to control the ON-OFF state of
each switch. With logic “0” at the driver input the
switches will be OFF. With a logic “1"” at the input
the switches will be ON. In the ON state each
switch will conduct current in either direction, and in
the OFF state each switch will block voltages up to
20 V peak-to-peak.

Packaging for this series includes 14-pin side braze
and flatpack options. Performance grades include
both military, A suffix (-55 to 125°C) and industrial,
B suffix (-25 to 85°C) temperature ranges. The
flatpack option is only available in the military
grade.

PIN CONFIGURATION

Flat Package

s4 2 1B3fF/————— IN2

D4 ————————]3 PRF/——m v-

NC —————4 11— V+

Dy —5 10f—————= VR(Enable)
Sy =—¢ f— IN 4

D1 7 g————— s

1
Top View

Order Numbers:

DG126AL/883, DG129AL/883,
DG140AL/883

Dual-In-Line Package

S2

IN 2

V-

V+

v R (Enable)

Top View

Order Numbers:
DG126AP, DG126BP
DG129AP, DG129BP
DG140AP, DG140BP
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DG126/129/140

Siliconix
incorporated

FUNCTIONAL BLOCK DIAGRAM

Sy © oA —o0p,
S3 © 3"4 ODj3
| Truth Table
IN; 1
LOGIC | SWITCH
0 OFF
Vg
(ENABLE) 1 ON
Logic "0” < 0.8V
IN2 a1 Logic "1" 5> 2.5V
Sz © © ] oD, *Switches Shown for Logic "1" Input
sS4 0 o— & oD,
Two DPST Switches per Package™
ABSOLUTE MAXIMUM RATINGS
R Lo T 36V Current (Any Terminal) ...........cccvvvinnnnn 30 mA
VHEtoOVD t ittt ittt ittt i 36V Storage Temperature ...........ccoevvunn -65 to 150°C
VporVg toV- . it 36V Operating Temperature (A Suffix) ......... -55 to 125°C
VD tOVg tiiiniiiiiieiiiee e innnneanes t22v (B Suffix) .......... -25 to 85°C
VETOVR cenentneeeneenennrenreneanrenenenes 25V Power Dissipation*
Flat Package** ........civiiiiiiinnnnnrinns 750 mW
Vi Vo it it it i e i e 25V
VR t:o v 30V 14-pIn DIP*** i i e e 825 mwW
VIN Ve 25V *  All leads welded or soldered to PC board.
FOVIN it e e e ** Derate 10 mW/°C above 75°C.
VINTOVR i i e t6v *** Derate 11 mW/°C above 75°C.
ELECTRICAL CHARACTERISTICS 2 DG126
LIMITS
Test Conditions To25°C
Unless Otherwise Specified:| A B
P 2=125,85°C | SUFFIX SUFFIX
\>/+_= 1128\\// 3=-55,-25°C]-55 to 125°C| -25 to 85°C
PARAMETER SYMBOL VR=0V TEMP| TYP °| MIN’|MAXT] MIN®|MAX®] uNiT
SWITCH
Analog Signal Range VANALOG 1,2,8 -10 10 -8 8 \
1,3 30 80
Vp=10V :
Draln-Source r Jls=-10mA 2 150 150 N
ON Resistance DSON) v =2.5V
_ 1,3 | 25 100
Vp=8V 2 150
Vg=10V 1 0.01 1
Source OFF | Vp=-10V 2 100
Leakage Current S(OFF)
Vg=8V 1 0.05 5
Vp=-8V 2 100
Vin = 0.8V 0 nA
Vp=10V 1 ]0.005 1
Drain OFF | Vg=-10V 2 100
Leakage Current D(OFF)
Vp=8V 1 0.025 5
Vg= -8V 2 100
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incorporated DG126/129/140

ELECTRICAL CHARACTERISTICS 2 DG126
LIMITS
Test Conditions T035°C
Unless Otherwise Specified: | ~ o A B
: 2=125,85"C |  SUFFIX SUFFIX
V+=12V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
V-=-18V " " o n
PARAMETER SYMBOL VR=0V TEMP| TYP MIN MA)@ MIN [MAX} UNIT
SWITCH (Cont’d)
Vp=Vs=-tov | 1 [700?| 2
Channel ON oot |y o5y nA
Leakage Current I's(on) N = e
Vp=vs=-8v | 1 |-005 -5
©2 -100
INPUT
Input Current with _ 1,21 20 60 100
Input Voltage HIGH Fin Vin =25V 3 120 150
HA
Input Current with _ 1,3 10.004 0.1 4
Input Voltage LOW I Vin =0.8V 2 2 4
DYNAMIC
Turn-ON Time © ton 1 0.4 0.6 1
See Switching
Time Test Circuit us
Turn-OFF Time © torr 1 1.3 1.6 2
Source-OFF Capacitance C s(oFF) Vg=0,Ip=0 1 2.4
Drain-OFF Capacitance Cp(oFF) f=1MHz Vp=0,1g=0 1 2.4 pF
Channel ON Capacitance CDp+S(ON) Vp=Vg=0 1 2.8
Off Isolation R.=75Q, f=1MHz 1 >60 dB
SUPPLY
Positive Supply Current I+ 1 2.1 3 3.3
Negative Supply Current - Ong Channgt N 1 |12 -1.8 -2.0 mA
Reference Supply Current Ir 1 -1 -1.4 -1.5
Positive Supply Current I+ 1 0.1 25 25
Negative Supply Current - A ohaynels OTF 1 |-05| -25 -25 HA
Reference Supply Current Ir 1 -0.5 | -25 -25
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DG126/129/140 incorporated

ELECTRICAL CHARACTERISTICS 2 DG129
LIMITS
Test Conditions T35°0
Unless Otherwise Specified:| A B
P 2=125,85°C |  SUFFIX SUFFIX
Vi=12V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
hvinie L d b b B
PARAMETER SYMBOL VR=0V TEMP| TYP '] MIN MA)&’ MIN"[MAX ] UNIT
SWITCH
Analog Signal Range V ANALOG 1,2,3 -10 10 -8 8 \"
Vp=10V 1é3 20 gg
Drain-Source r ls=-10 mA a
ON Resistance DSION) v, =2.5V
_sv 1,3 | 30 50
VD = 2 75
Vg=10V 1 | o0.03 1
Source OFF | Vp=-10V 2 100
Leakage Current S(OFF)
Vs = 8 V 1 5
Vp=-8V 2 100
VIN =08V
Vp =10V 1 0.02 1
Drain OFF | Vs=-10V 2 100 A
Leakage Current D(OFF)
Vp =8V 1 | o1 5
Vg=-8V 2 100
Vp=Vs=-tov| 1 |00 ;go
Channel ON Iblon* |y 225V -
Leakage Current I's(on) IN = e
Vo=veo-gy | 1 |-0:08 -5
b= Vs 2 -100
INPUT
Input Current with _ 1,2 15 60 100
Input Voltage HIGH IiNH Vin =25V 3 120 150
3 |0.005 0.1 uA
Input Current with _ 1, .0 . 4
Input Voltage LOW I ViN =0.8V 2 2 4
DYNAMIC
Turn-ON Time® ton 1 0.5 0.6 1
See Switching
Time Test Clrcult us
Turn-OFF Time © torr 1 1.1 1.6 2
Source-OFF Capacitance Cs(orF) Vg=0,Ip=0 1 2.4
Drain-OFF Capacitance Cp(oFF) f=1MHz Vp=0,lg=0 1 2.4 pF
Channel ON Capacitance Cp+s(ON) Vp=Vg=0 1 2.8
Off Isolation R =758, f=1MHz 1 >60 dB
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incorporated DG126/129/140

ELECTRICAL CHARACTERISTICS 2 DG129
LIMITS
Test Conditions 1o25°C
Unless Otherwise Specified:| A B
P 2=125,85°C |  SUFFIX SUFFIX
V=12V 3=-55,-25°C|-55 to 125°C| -25 to 85°C
V-=-18V " " 5 "
PARAMETER SYMBOL VrR=0V Temp| TvP | MIN®|MAX| MIN?MAXT uNiT
SUPPLY
Positive Supply Current I+ 1 2.5 3 3.3
Negative Supply Current I- Ong, Shagnel ON 1 |-16]-18 -2.0 mA
Reference Supply Current Ir 1 -1.1] -1.4 -1.5
Positive Supply Current I+ 1 0.1 25 25
Negative Supply Current |- Ago(fﬂa\;:,'lelf (? '\:,F 1 -0.5 | -25 -25 HA
Reference Supply Current Ir 1 -0.5 | -25 -25
ELECTRICAL CHARACTERISTICS 2 DG140
LIMITS
Test Conditions To35°C
Unless Otherwise Specifled: |~ A B
2=125,85°C | SUFFIX SUFFIX
Nasul A4 3=-55,-25°C|-55 to 125°C | -25 to 85°C
PARAMETER SYMBOL VR=0V TEMP| TYP d MINb MA)JJ Mle MAXb UNIT
SWITCH
Analog Signal Range VANALOG 1,2,3 -10 10 -8 8 \
Vo= 10V 19| 83 10
Drain-Source r lg=~10 mA
ON Resistance DSON) fy, =25V s | o8 " 9
Vo=8V 2 | 25
Vg=10V 1 | o0.04 10
Source OFF | Vo =-10V 2 1000
Leakage Current S(OFF)
Vg=8V 1 | o0.06 15
Vp = -8V 2 300
Vin =0.8V
Vp =10V 1 10
Drain OFF | Vg=-10V 2 1000 N
Leakage Current D(OFF) n
Vp=8V 1 15
Vg=-8V 2 300
1 -0.4 -2
Vp=Vg=-10V
Channel ON Ipony + Vi = 2.5V 2 -100
Leakage Current I's(oN) IN = &
Vp=Vg=-8v | 1 | - -;go
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ELECTRICAL CHARACTERISTICS 2 DG140
LIMITS
Test Conditions T025°C
Unless Otherwise Specified: | ,_ A B
i 2=125,85°C | SUFFIX SUFFIX
\>/+ = 1128\</ 3=-55,-25°C|-55 to 125°C| -25 to 85°C
PARAMETER sYmBoL VR=0V TEMP| TYP °| MIN®|MAX| MIN®|MAX®] uNIT
INPUT
Input Current with _ 1,2 | 13 60 100
Input Voltage HIGH TN Vin =2.5V 3 120 150
A
Input Current with _ 1,3 10.004 0.1 4
Input Voltage LOW I Vin =08V 2 2 4
DYNAMIC
Turn-ON Time® ton 1 0.6 1 1.5
. See Switching
Time Test Circuit Us
Turn-OFF Time © torr 1 1.15 2.5 2.5
Source-OFF Capacitance C s(oFF) Vg=0,1p=0 1 3
Drain-OFF Capacitance Cp(oFF) f=1MHz Vp=0,lg=0 1 3 pF
Channel ON Capacitance Cp+s(oN) Vp=Vg=0 1 2.8
Off Isolation RL=75Q, f=1MHz 1 >50 dB
SUPPLY
Positive Supply Current I+ 1 2.4 3 3.3
Negative Supply Current - Ong Channgt N 1 |-15]-1.8 2.0 mA
Reference Supply Current Ig 1 -1 -1.4 -1.5
Positive Supply Current I+ 1 0.1 25 25
All Channels OFF
Negative Supply Current - Both Vjy =0 V 1 -0.5 | -25 -25 HA
Reference Supply Current Ig 1 -0.5 | -25 -25

NOTES:

a. Refer to PROCESS OPTION FLOWCHART for additional information.

. ;I'hr;e glgebrﬁlc convention whereby the most negative value Is a minimum and the most positive a maximum, is used In
s data sheet.

. Guaranteed by design, not subject to ’\Froduction test. .

. '\l’)/pical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

IN must be a step function with a minimum rise and fall time of 1 V/us.

o

000
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incorporated

DG126/129/140

SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg may be +
or - as per switching time test circuit. Vg is the steady state output with switch on. Feedthrough via gate
capacitance may result in spikes at leading and trailing edge of output waveform.

(REPEAT TEST FOR

12V
t, <10 ns torr: - Vg V+ SaAND N2, S2 & S4)
LOGIC 3 tr<i0ns  ton:i+ Vs SWITCH
INPUT 2.5V / A SWITCH Sy VY OUTPUT
oV 7 S INPUT  © S Vour
I
IN I c. R
SWITCH J
INPUT Vs 0 oSie — - % p'::l: 1kQ
0.1 L L
Vin o7
B ov o v
ov -8V
torF Vg= - 10 V (A SUFFIX) Vour =Vs h—+'?'l;_
(LOGIC "1" = SWITCH ON) Vs=- 8V (BSUFFIX) L7 7 DSION)
APPLICATION HINTS
VIN
Logic Input v V
V+ V- s or Vp
Positive Negative VR vVoIt:ﬁge/ Analog
Supply Supply Reference INH Min Voltage
Voltage Voltage Voltage ViNL Max Range
v) v) (v) v) v)
12 -18 0 2.5/0.8 -10 to 10
15 -15 0 2.5/0.8 -7 to 13
7 -12 0 2.5/0.8 -5t05
5 -15 0 2.5/0.8 -7t03
5 -10 0 2.5/0.8 -2to 3
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DG133/134/141

Dual SPST JFET
Analog Swiches

Siliconix
incorporated

FEATURES BENEFITS
® Low Standby Power o Minimizes Standby
(<1 uwW) Power Requirement

o Bipolar Drivers

® Constant rps(on)
Over Signal Range

@ High Off Isolation
(>60dB @ 1 MHz)

Switching

e Better Radiation Tolerance
® Less Signal Distortion
e Higher Frequency

APPLICATIONS

® Portable and Battery
Powered Systems

® Switching in Satellite
Applications

® Low Distortion Circuits

@ High Frequency Switching
Circuits

DESCRIPTION

The DG133, DG134, and DG141 are dual precision
single-pole, single-throw analog switches for use in
process control, communication, and instrumenta-
tion applications. This series is ideally suited for
applications requiring a constant ON resistance
over the entire analog range.

ON resistance of the DG134 is < 80 Q, the DG133 is
< 30 O, and the DG141 is < 10 Q, and ON shunt
leakage for all three is < 2 nA. With both drivers in
the “switch OFF” state, total power consumption is
750 pW. Because JFET and bipolar processing is
used, all three devices are relatively radiation
tolerant.

The DG133, DG134, and DG141 each contain two
junction-type field-effect transistors (JFETs) de-

signed to function as two single-pole, single-throw
electronic switches. Level-shifting drivers enable
low-level inputs (0.8 to 2.5 V) to control the
ON-OFF state of each switch. With a positive logic
“Q” at the driver input the switches will be OFF.
With a positive logic “1” at the input the switches
will be ON. In the ON state each switch will conduct
current in either direction, and in the OFF state
each switch will block voltages up to 20 V
peak-to-peak.

Packaging for this series include a 14-pin side braze
and flatpack options. Performance grades include
both a military, A suffix (-565 to 125°C) and
industrial, B suffix (-25 to 85°C) temperature
range. The flatpack option is only available in the
military grade.

PIN CONFIGURATION

Flat Package

D2 —no——o~HT; e S2

NC 2 13— N>

NC ¢ 3 12— V-~

NC ¢ 4 Nl ————W%

NC ——o¢ 10— VR(Enable)
NC —r—¢ If— 1

Dy —7 gf—— s,

Top View

Order Numbers:

DG133AL/883, DG134AL/883
DG141AL/883

* Common to Substate and Base of Package

Dual-In-Line Package

S2
IN2

A\ R (Enable)
IN 4
81

Top View

Order Numbers:
Side Braze: DG133AP, DG133BP
DG134AP, DG134BP
DG141AP, DG141BP
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DG133/134/141

FUNCTIONAL BLOCK DIAGRAM

S1°7

VR
(Enable)

Ny oo |

SZC

oA o0,
) |
D—D—

—O/L‘—O D,

Two SPST Switches per Package*

Truth Table
Logic Switch
0 OFF
1 ON

Logic "0" £ 0.8 V
Logic "1" 22.5V

*Switches Shown for Logic "1" Input

ABSOLUTE MAXIMUM RATINGS

V+ 0 Ve e 36V Current (Any Terminal) ..........coiivinennuns 30 mA
VHtoVp o 36V Storage Temperature .................... -65 to 150°C
VD OrVeto V= ovvviiiiniiiiiie BV Operating Temperature (A Suffix) ......... -55 to 125°C
N 122V (B SUFFIX) ©.vvrennns -25 to 85°C
VEIOVR i 25V Power Dissipation*
VRO Ve ottt 25V Flat Package** ............cccciinn, 750 mw
14-Pin DIP*** e 825 mw
VIN e T 30V
*  All leads welded or soldered to PC board.
VEBOVIN - eeee et e 25V + Dorate 10 mW/°G above 76°G.
VINTOVR i e e 6V *** Derate 11 mW/°C above 75°C.
ELECTRICAL CHARACTERISTICS 2 DG133
Test Conditions LIMITS
Unless Otherwise Specified: | 1=25°C A B
V=12V 2=125,85°C | sUFFIX SUFFIX
= 3=-55,-25°C]-55 to 125°c | -25 to 85°C
V- 18V
Vg =0 d b )é’ b b)
PARAMETER SYMBOL TEMP| TYP | MIN |MA MIN |MAX} UNIT
SWITCH
Analog Signal Range © VANALOG 1,2,3 -10 | 10 8| 8 v
1,3 0
| vo-rov | 1] 0
Drain-Source ls=-10 mA
ON Resistance "pson \}S —2.5V Q
N =2 ~ 1,3 | 30 50
Vp=8V 2 75
Vg=10V 1 |o0.03 1
Vp=-10V 2 100
Source OFF D
Leakage Current Is(oFF) VN =0.8V nA
V=8V 1 5
Vp= -8V 2 100
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DG133/134/141 |

ELECTRICAL CHARACTERISTICS 2 DG133
Test Conditions LIMITS
Unless Otherwise Specified: | 1=25°C A B
Vi=12V 2=125,85°C |  SUFFIX SUFFIX
V-=-18V 3=-55,-25°C|-55 to 125°C| -25 to 85°C
Vg=0V d b & b o)
PARAMETER SYMBOL TEMP| TYP '| MIN |MA MINIMAX] UNIT
SWITCH (Cont'd)
Vp=10V 1 |o0.02 1
Vg=-10V 2 100
Drain OFF | s
Leakage Current D(OFF) Vi =0.8V
9 Vp=8V 1| 01 5
Vg=-8V 2 100
nA
Vo=Ve=-tov| 1 003} 2
Channel ON Ipony + _
Leakage Current I's(ony Vin =25V
Ve=ve=-gv| 1 [-0-08 -5
p=7s 2 -100
INPUT
Input Current with - 1,2 60 100
Input Voltage HIGH ViNH Vin =25V 3 120 150
HA
Input Current with 1,3 0.1 4
Input Voltage LOW IinL Viy = 0.8V s 5 4
DYNAMIC
Turn-ON Time ton 1 0.6 1
See Switching s
Time Test Circuit® H
Turn-OFF Time torr 1 1.6 2
Drain-OFF Capacitance Cp(oFF) YSD:: v 1 2.4
Source-OFF Capacitance Cs(oFF) =1 MHz IVDS: g v 1 2.4 pF
Cpon) +
Channel-ON Capacitance (ON) Vp=Vg=0 1 2.8
P c S(oN) D S
OFF lIsolation OIRR R =758, f=1MHz 1 >60 dB
SUPPLY
Positive Supply Current I+ 1 2.1 3 3.3
Negative Supply Current I- On\? Crla;nse|\;3N 1 -1.2] -1.8 -2 mA
IN = 2.
Reference Supply Current Ig 1 -1 -1.4 -1.5
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ELECTRICAL CHARACTERISTICS ? DG133
Test Conditions LIMITS
Unless Otherwise Specified: | 1=25°C A B
Vez12V 2=125,85°C | sUFFIX SUFFIX
V- = 18 V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
Vg=0V d b )ea b b
PARAMETER SYMBOL TEMP| TYP "| MIN'|MAX'| MIN'[MAX| UNIT

SUPPLY (Cont'd)

Positive Supply Current I+ 1 0.1 25 25
All Channels OFF
Negative Supply Current - Both Vjy =0 V 1 -0.5 | -25 -25 HA
Reference Supply Current IR 1 -0.5 | -25 -25
ELECTRICAL CHARACTERISTICS 2 DG134
Test Conditions LIMITS
Unless Otherwise Specified: | 1=25°C A B
Viz12V 2=125,85°C | SUFFIX SUFFIX
Ve = 18 V 3=-55,-25°C|-55 to 125°C| -25 to 85°C
PARAMETER SYMBOL VR=0V TEMP TYPd Mle MA)&3 MINb MAXb UNIT
SWITCH
Analog Signal Range © VANALOG 1,2,3 -10 | 10 -8 8 \%
. V=10V 1é3 30 18500
Drain-Source r lg=-10 mA QO
ON Resistance DS(ON) Vi =2.5V
IN : 1,3 35 100
Vp=8V 2 150
Vg=10V 1 ] o0.01 1
Vp=-10V 2 100
Source OFF D
Leakage Current I's(oFF) Vin =0.8V
Vg=8V 1 0.05 5
Vp=-8V 2 100
Vp=10V 1 |0.005 1 nA
Drain OFF | Vg=-10V 2 100
Leakage Current D(OFF) Vin =0.8V
Vp=8YV 1 [0.025 5
Vg=-8V 2 100
Vp=Vs=-10V ; -0.02 ;go
Channel ON Ipiony + -
Leakage Current I's(on) Vin =25V
Va=Ve=-sv| 1 |-0.05 -5
b="vs 2 -100
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ELECTRICAL CHARACTERISTICS a DG134
Test Conditions LIMITS
Unless Otherwise Specified: ] 1=25°C A B
Vi=12V 2=125,85°C |  SUFFIX SUFFIX
V-=-18V~ 3=-55,-25°C|-55 to 125°C | -25 to 85°C
Vg=0V d b A bl
PARAMETER SYMBOL TEMP| TYP | MIN MA)@ MIN |MAX| UNIT
INPUT
Input Current with = 1,2 60 100
Input Voltage HIGH hin Vin =2.8V 3 120 150
HA
Input Current with 1,8 0.1 4
Input Voltage LOW N Viy =0.8V 5 5 4
DYNAMIC
Turn-ON Time ton 1 0.6 1
See Switching us
Time Test Circuit®
Turn-OFF Time torr 1 1.6 2
Drain-OFF Capacitance Cp(oFF) ?/SD:: v 1 2.4
Source-OFF Capacitance Cs(oFF) f=1MHz IVDS: g v 1 2.4 pF
Cpon) + '
Channel-ON Capacitance (ON) Vp=Vg=0 1 2.8
P Cson) D s
OFF Isolation OIRR R =758, f=1MHz 1 >60 dB
SUPPLY
Positive Supply Current I+ 1 2.1 3 3.3
Negative Supply Current - One Channel ON 1 -1.2 ] -1.8 -2 mA
VIN =25V
Reference Supply Current Ir 1 -1 -1.4 -1.5
Positive Supply Current I+ 1 0.1 25 25
Negative Supply Current I- ABHO?: e:z:el: 00 CF 1 -0.5 | -25 -25 HA
Reference Supply Current Iy 1 -0.5 | -25 -25
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ELECTRICAL CHARACTERISTICS 2 DG141
Test Conditions LIMITS
Unless Otherwise Specified: | 1=25°C A B
Ve 12V 2=125,85°C SUFFIX SUFFIX
VooV 3=-55,-25°C| 55 to 125°C| -25 to 85°C
= B
PARAMETER SYMBOL Va=0V TEMP| TYP ¢ MIN®|MAX| MIN®|MAX®] uNIT
SWITCH
Analog Signal Range © VaNALOG 1,2,3 -10 10 -8 8 Y
Vp=10V 1é3 6.3 ;g
Drain-Source lg=-10 mA
ON Resistance "ps(on) \}s =25V @
N S8V 1,3 | 9.5 15
Vp=8 2 25
Vg=10V 1 0.04 10
Soulr(ce ogF Isorm | Vi 0.8V Vp=-10V 2 1000
N = 0.
Leakage Current Ve=8V 1 0.06 15
Vp=-8V 2 300
Vp= 10V 1 10 nA
Vg=-10V 2 1000
Drain OFF S
Leakage Current Ip(oFm) Viy =0.8V
Vp=8V 1 15
Vg=-8V 2 300
1 -0.4 -2
VD=Vs=—10V 2 ~100
Channel ON Ipony + B
Leakage Current Is(on) Vin =25V
Va=Ve=-sv | 1 |-10 -5
p="'s 2 -100
INPUT
Input Current with = 1.2 60 100
Input Voltage HIGH TN Vin =2.5V 3 120 150
HA
Input Current with 1,3 0.1 4
Input Voltage LOW VR Vg =0.8V 5 5 2
DYNAMIC
Turn-ON Time ton 1 1 1.5
See Switching us
Time Test Clrcuit®
Turn-OFF Time torr 1 ]1.15 2.5 2.5
Drain-OFF Capacitance Cp(oFF) IVSD:(? v 1 3
Vg=10
Source-OFF Capacitance C s(oFF) f=1MHz ]Ds= 0 v 1 3 pF
Cpon) +
Channel-ON Capacitance Vp=Vg=0 1 2.8
P (o) S(ON) D S
OFF Isolation OIRR R.=754,, f=1MHz 1 >50 dB
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DG133/134/141
incorporated
ELECTRICAL CHARACTERISTICS 2 DG141
Test Conditions LIMITS
Unless Otherwise Specified: | 1=25°C A B
Vi=12V 2=125,85°C | surrFIXx | SUFFIX
V-=-18V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
VR=0V d el maxt b y
PARAMETER SYMBOL TEMP| TYP | MIN"|MA MIN|MAX UNIT
SUPPLY
Posltive Supply Current I+ 1 2.1 3 3.3
One Channel ON
Negative Supply Current - Vg =2.5V 1 -1.2]-1.8 -2 mA
Reference Supply Current Ir 1 -1 -1.4 -1.5
Positive Supply Current 1+ 1 0.1 25 25
Il Channels OFF
Negative Supply Current - ABoth av‘Ne: ov 1 -0.5 | -25 -25 HA
Reference Supply Current IR 1 -0.5| -25 -25

NOTES:

a. Refer to PROCESS OPTION FLOWCHART for additional information.

b. ;I'htlle glgtebrgdc {:onventlon whereby the most negative value Is a minimum and the most positive a maximum, is used in
s data shee

c. Guaranteed by design, not sub]ect to production test.

d. Typlcal values are for 'DESIGN AID O LY, not guaranteed nor sub{ect to production testing.

e. Viy must be a step function with a minimum rise and fall time of 1 V/us.

SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg
may be + or - as per switching time test circuit. Vg is the steady state output with switch ON.
Feedthrough via gate capacitance may result in spikes at leading and trailing edge of output waveform.

LOGIC 3 t <10 ns Switch 12v
INPUT 2.5V { — ) t; <10 ns Input T Vi
. ( Switch
0 V——j ton: +Vs °§1_ 1/ Al D, Output
tors V6 :
SWITCH v, Loge N RL3
NPUT s o Input 1 —-D—D—' ®Qy 3s pa
-0.1 = =
SWITCH L =
ouTPUT OV— V) vl
oV -8V (Repeat Test for S,
tore and IN,, S; and S;)
Vg = 10 V A Suffix vo=vs-—-5-|=—
(LOGIC "1" = SWITCH ON) Vg =8 V B Suffix R+ rps(on)
5-28
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APPLICATION HINTS

ViN
Logic Input V. V,
V+ V- s or Vp
Positive Negative VR vVoItah\/%e/ Analog
Supply Supply Reference INH Min Voltage
Voltage Voltage Voltage VinL Max Range
(V) (V) v) (V) (V)
12 -18 0 2.5/0.8 -10 to 10
15 -15 0 2.5/0.8 -5to 13
10 -10 0 2.5/0.8 Oto 8
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DG139/142/145

Dual DPDT JFET
Analog Swiches

Siliconix
incorporated

FEATURES
e (<1 puw) Standby Power

BENEFITS

® Bipolar Drivers

@ Constant rps(on)
Over Signal Range

e High Off Isolation
(>60 dB @ 1 MHz)

than CMOS

than CMOS

e Higher Frequency

Switching

® Minimizes Standby
Power Requirement

© Better Radiation Tolerance

e Less Signal Distortion

APPLICATIONS

® Portable and Battery
Powered Systems

e Switching in Satellite
Applications

® Low Distortion Circuits

® High Frequency Switching
Circuits

DESCRIPTION

The DG139, DG142, and DG145 are precision dual
double-pole double-throw analog switches designed
for use in low distortion, high frequency circuits.

ON resistance of the DG138 is < 30 Q, the DG142
<80 O and the DG145 is <10 Q and ON shunt
leakage for all three is < 2 nA. With buth drivers in
the “switch OFF” state, total power consumption is
< 750 pW. By using the JFET process, all three
analog switches are relatively radiation tolerant.

The DG139, DG142 and DG145 each contain four
junction-type field-effect transistors (JFETS)
designed to function as two double-pole
double-throw electronic switches. Level-shifting
drivers enable low-level inputs (2 Vito 3 V) to
control the ON-OFF state of the switches. The driver
inputs are connected differentially, therefore with

input IN2 connected to a 2.5 voltage reference, a
positive logic “0” at the input IN1 will turn switches
1 and 3 OFF and switches 2 and 4 ON. A positive
logic “1” at IN1 will turn switches 1 and 3 ON and
switches 2 and 4 OFF. The normally grounded Vg
terminal may be used as an “inhibit” terminal, in
which case all switches may be held OFF with a
positive voltage applied to VR. In the ON state each
switch conducts equally well in either direction, and
in the OFF state each switch will block voltages up
to 20 V peak-to-peak.

Packaging for this series includes the 14-pin side
braze and flatpack options. Performance grades
include both a military, A suffix (-55 to 125°C) and
industrial, B suffix (-25 to 85°C) temperature
range. The flatpack option is only available in the
military grade.

PIN CONFIGURATION

Flat Package

1Qgp————— S,
BpEe—— N
— .2
Hne——m v+

P4
[¢]
FERGEY I

oF/————— |N1
SF———— ¢
1

Top View

Order Numbers:
DG139AL/883, DG142AL/883
DG145AL/883

1f——3 VR (Inhibit)

Dual-In-Line Package

S2

IN2

V-

V+

Vg (Inhibit)
IN 4

S4

Top View

Order Numbers:
DG139AP, DG139BP
DG142AP, DG142BP
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FUNCTIONAL BLOCK DIAGRAM

S, o O/I/A——o D, Two DPDT Switches per Package*
S4 0— o:/ A_o0D, Truth Table
|
SwWi1 Sw2
::2 o—-——> ————— - Logic sSw3 SW4
- AR
1o 7 0 OFF OoN
Sio o-T&—o0 D, 1 ON OFF
|
S3 0 O)/‘—O D, *Switches Shown for Logic "1” Input

at INy and a 2.5 V reference at INp

ABSOLUTE MAXIMUM RATINGS

V+to V-, Vp orVg . iiiiiiiiiiiiiiiiinn i, 36V Current, (Any Terminal) ........... ..o, 30 mA
VporVgto V- ..o 36V Storage Temperature .................... -65 to 150°C
VDO Vs ot 22 v Operating Temperature (A Suffix) ......... -55 to 1256°C
Vd B0 VRt i e e 25V (B Suffix) .......... -25 to 85°C
V+IoViNT OFVINZ vt 25V Power Dissipation*
VR0 Ve ot 25V Flat Package** .............ooooviiiiiiennn, 750 mW
14-Pin DIP*** e 825 mwW
T 6V
*  All leads welded or soldered to PC board.
Vint OF Ving t1OVR v 6V «*+ Derate 10 mW/°C above 75°C.
VintorVing toV— oo 30V *** Derate 11 mW/°C above 75°C.
ELECTRICAL CHARACTERISTICS 2 DG139
Test Conditions LIMITS
Unless Otherwise Specified: | 1=25°C A B
Vi=12V 2=125,85°C |  sUFFIX SUFFIX
V—V= —13 \% 3=-55,-25°C|-55 to 125°C | -25 to 85°C
R =
PARAMETER sYMBOL Ving = 2.5V TEMP| TYP ¢ MIN?|MAX] MIN®|MAX®] UNIT
SWITCH
Analog Signal Range ° VANALOG 1,2,3 -10 10 -8 8 Y
I's=-10 mA 1,3 | 20 30
Drain-S Ving =3V Vp=10V 2 60
rain-Source
ON Resistance "'DS(ON) (SW1, 3 ON) 13 5 50 Q
V|N1 =2V ’
Vh=8V
(SW2, 4 ON) b 2 75
Vint =2V \>/3_=J1%\</ ; 0.15 1;0 nA
Source OFF I's(oFF (SW1, 3 OFF) D~
Leakage Current OFF) vy =3V ~
(w2, 4 oFF) | Vs=8Y 1 |o.7s 5
’ Vp= -8V 2 100

Not Recommended for New Designs 5-31



DG139/142/145 iRcorporated

ELECTRICAL CHARACTERISTICS 2 DG139
Test Conditions LIMITS
Unless Otherwise Specified: ] 1=25°C A B
Ve=12V 2=125,85°C | SUFFIX SUFFIX
MV 3=-55,-25°C|-55 to 125°C | -25 to 85°C
PARAMETER SYMBOL Ving =2.5V TEMP| TYP °] MIN®|MAX| MIN?|MAax®] uNiT
SWITCH (Cont’d)
Vint =2V VD—= 10 \</ 1 0.03 1
Draln OFF | (SW1, 3 oFF)| Vs=-10 2 100
Leakage Current DOFF) | vy =8V
(W2, 4 oFF)| Vo=8Y 1 |o0.15 5
, Vg=-8V 2 100
nA
Vi =3V |vp=Vg=-10V ; -0.05 _;(2)0
Channel ON Ipony + | (SW1, 3 ON)
Leakage Current Is(oNy Vi =2V ] 012 5
(SW2, 4 ON) |vp=Vs=-8V ] ] Too
INPUT
Input 1 Current Input _ 1,3 {0.001 0.1 4
1 Voltage LOW I Ving =2V 2 2 4
1,3 |0.001 0.1 4
S Raiage Low T hinaL Vine =2V, Vi =25V 2 2 4
HA
Input 1 Current Input _ 1,21 20 60 100
1 Voltage HIGH fiNtH Vint =3V 3 120 150
Input 2 Current Input - - 1,2 20 60 100
2 Voltage HIGH TNz ViNg =3V, Ving = 2.5V 3 120 150
DYNAMIC
Turn-ON Time ton 1 0.8 1
See Switching S
Time Test Circuit® L
Turn-OFF Time torr 1 1.6 2
Drain-OFF Capacitance Cp(oFF) YSD: : v 1 2.4
Source-OFF Capacitance | Cs(orr) f=1MHz |VDS==3 v 1| 2.4 pF
[¢] +
Channel-ON Capacit D(ON) Vp=Vg=0V 1 2.8
apacitance Csion) b s
OFF Isolation OIRR RL=758, f=1MHz 1 | >60 dB
SUPPLY
Positive Supply Current I+ 1 2.6 4.2 4.5
One Channel ON
Negative Supply Current - Vit =2V or Viys =3 V 1 -1.3 -2 -2.2 mA
Reference Supply Current Ir 1 -1.4 | -2.2 -2.4
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incorporated
ELECTRICAL CHARACTERISTICS 2 DG139
Test Conditions LIMITS
Unless Otherwise Specified: | 1=25°C A B
Vi=12V 2=125,85°C |  SUFFIX SUFFIX
V-=-18V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
Ve =0 d b b
PARAMETER SYMBOL Ving = 2.5 V TEMP| TYP | MIN®|MAX’| MIN®|mMAX T uniT
SUPPLY (Cont'd)
Positive Supply Current I+ 1 0.75 25 25
All Channels OFF
Negative Supply Current I- Ving =Ving = 0.8V 1 -1 -25 -25 HA
Reference Supply Current IR 1 -0.2 -25 -25
ELECTRICAL CHARACTERISTICS a DG142
Test Conditions LIMITS
Unless Otherwise Specified: | 1=25°C A B
Ve=12V 2=125,85°C | SUFFIX | SUFFIX
V-V = —1503 v 3=-55,-25°C | -55 to 125°C| -25 to 85°C
" =
PARAMETER SYMBOL Vine = 2.5V TEMP| TYP ¢ | MIN° | MAX] MIN?|MAX®] UNIT
SWITCH
Analog Signal Range © VanaLoa 1,2,3 0] 10] -8 8 v
lg=-10mA 1,3 | 30 80
Drain-Source Ving =8V Vo= 10V 2 150
ON Resistance 'ps(on) | (SW1, 3 ON) Q
Ving =2V Ny 1,3 | 35 100
(SW2, 4 ON) b 2 150
Vpgy =2V Vg= 10V 1 | o0.01 1
Source OFF | (sw1, 30FF) | Vo=-10V | 2 100
Leakage Current SOOFF) |y -3V
N OFF Vg=8V 1 ] o0.05 5
(swz, V| vp=-8V 2 100
Ving =2V Vp=10V 1 0.005 1
Drain OFF | (SW1, 3OFF) | Vs=-10V 2 100
Leakage Current D(OFF) |V =3V nA
(sw2, 4 OFF) | Vo=8V 1 ]0.025 5
Vg=-8V 100
Vit =3Vl ove=-tov| 1 |-0.02] -2
D S
Channel ON Ipony + | (SW1, 3 ON) 2 100
Leakage Current I's(ony Vint =2V
(SW2, 4 ON) Vs 1 |-0.05 -5
Vo=Vs=-8V | , -100
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ELECTRICAL CHARACTERISTICS 2 DG142
Test Conditions LIMITS
Unless Otherwise Specified: | 1=25°C A B
V=12V 2=125,85°C SUFFIX SUFFIX
V-v= -13 v 3=-55,-25°C | -55 to 125°C| -25 to 85°C
R =
L b b
PARAMETER SYMBOL Vine = 2.5V revp| Tve ¢| MIN°|MAX| MIN°IMAX®] uNIT
INPUT
Input 1 Current Input ) = 1,3 [0.0005 0.1 4
1 Voltage LOW I Vit =2V 5 5 M
Input 2 Current Input = = 1,3 | 0.001 0.1 4
2 Voltage LOW linaL Ving =2V, Viny =25V ) » M
MA
Input 1 Current Input - 1,2 25 60 100
1 Voltage HIGH tintk Vint =8V 3 120 150
Input 2 Current Input - - 1,2 25 60 100
2 Voltage HIGH Iinzn Ving =3V, Vi = 2.5V 3 120 150
DYNAMIC
Turn-ON Time ton 1 0.5 0.8 1
See Switching us
Time Test Circuit®
Turn-OFF Time torr 1 1.1 1.6 2.0
Drain-OFF Capacitance Cp(orF) ;/SD:(? v 1 2.4
Source-OFF Capacitance C s(0FF) f=1MHz :/DS:g v 1 2.4 pF
Channel-ON Capacitance Coon * Vp=Vg=0V | 1 2.8
S(ON)
OFF Isolation OIRR RL=75%, f=1MHz 1 >60 dB
SUPPLY
Positive Supply Current I+ 1 2.6 4.2 4.5
Negative Supply Current - One Channel ON 1 -1.3 -2 -2.2 mA
Vint =2V, Viyg =3V
Reference Supply Current Ig 1 -1.4 | -2.2 -2.4
Positive Supply Current I+ 1 0.75 25 25
All Channels OFF
Negative Supply Current - 1 -1 -25 -25 UA
Vint = ViNeg = 0.8 V
Reference Supply Current Ir 1 -0.2 | -25 -25
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ELECTRICAL CHARACTERISTICS 2 DG145
Test Conditions LIMITS
Unless Otherwise Specified: | 1=25°C A B
Vi=12V 2=125,85°C | SUFFIX SUFFIX
V—V= —13 \ 3=-55,-25°C|-55 to 125°C | -25 to 85°C
R =
PARAMETER SYMBOL Vg = 2.5V TeEMP| TYP ¢ MIN°|MAX| MIN°[MaXT] uNiT
SWITCH
Analog Signal Range ¢ VaNALOG 1,2,3 -10 10 -8 8 \Y,
lg=-10 mA 1,3 7 10
Drain-S Vint =3V Vp=10V 2 20
ON Resistance rosiony | (SW1, 3 ON) Q
Vit =2V Vo8V 1,3 15
(SW2, 4 ON) P 2 25
Vi =2V Vg=10V 1 | 04 10
Source OFF | (sw1, 3 oFF)| Vb= v 2 1000
Leakage Current SIOFF) vy =3V Vez 8V
(SW2, 4 OFF) s=8 ! 15
' Vp=-8V 2 300
Vint =2 V Vp=10V 1| 0.1 10
Drain OFF (SW1, 3 OFF)| Vs=-10V 2 1000
Leakage Current oEFF) | Vi =3V nA
(SW2, 4 OFF)| Vp=8V 1 15
Vg= -8V 2 300
Vi =3V | _yooqoy| 1 [-004] -2
b=Vs=
Channel ON Ipony + | (SW1, 3ON) 2 100
Leakage Current I's(on) Vint =2V
(SW2, 4 ON) Vn=Vg= -8V 1 -5
D= 'S 2 -100
INPUT
gne;;ltgg?au[roew Input o Ving =2V 1é3 0.001 0é1 :
12n lgltzag%u[roew Input linzL Vine=2V, Vg =25V 1é3 0.001 0é1 3
HA
Input 1 Current Input ] Vg =3V 1,2 20 60 100
1 Voltage HIGH INTH IN1 3 120 150
Input 2 Current Input | Vine = 3V, Vg = 2.5V 1,2 20 60 100
2 Voltage HIGH IN2H IN2 » VI 3 120 150
DYNAMIC
Turn-ON Time ton 1 0.5 1 1.5
See Switching s
Time Test Circuit® A
Turn-OFF Time torr 1 1.2 2.5 2.5
Drain-OFF Capacitance Cp(oFF) ?;D: 00 v 1 3
Ve=
Source-OFF Capacitance C s(oFF) f=1MHz IDS= g v 1 3 pF
Channel-ON Capacitance Coon * Vp=Vg=0 1 2.8
S(ON)
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DG139/142/145 2

ELECTRICAL CHARACTERISTICS 2 DG145
Test Conditions LIMITS
Unless Otherwise Specified: [ 1=25°C
. A B
Vi=12V 2=125,85°C SUFFIX SUFFIX
V- =-18 V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
Vr =0 d b b Y

PARAMETER SYMBOL Vine =2.5V TEMP| TYP | MIN MA)eD MIN [MAX] UNIT

DYNAMIC {Cont’d)

OFF Isolation OIRR R =758, f=1MHz 1 >50 dB
SUPPLY
Positive Supply Current I+ 1 2.6 4.2 4.5

One Channel ON

Negative Supply Current I- Vi =2V, Vigr =8V 1 -1.2 -2 -2.2 mA
Reference Supply Current Ir 1 -1.4 | -2.2 -2.4

Positive Supply Current I+ 1 0.75 25 25
Negative Supply Current - V;;\'\ILC:ha\;E:ls:Oof':BF v 1 -1 -25 -25 A
Reference Supply Current Ig 1 -0.2 -25 -25

NOTES:

a. Refer to PROCESS OPTION FLOWCHART for additional information.

b. Thl'lxe czillgebrl;allc é:onventlon whereby the most negative value Is a minimum and the most positive a maximum, is used In
this data shee

¢. Guaranteed by design, not subJect to ’\Productlon test.

d. Typlcal values are for DE LY, not guaranteed nor sub‘{ect to production testing.

e. Viy must be a step functlon wlth a minimum rise and fall time of 1 V/us.

SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg
may be + or - as per switching time test circuit. Vg is the steady state output with switch ON.
Feedthrough via gate capacitance may result in spikes at leading and trailing edge of output waveform.

2.5V 12V
IN2 V4
t, <10 ns
Fadie 3 VL_——-_X t; <10 ns Switch T T Switch
2.5V Input S, D, Output
I e e CaE LT 1Y
SWITCH off =78 ! Q| o5pF
INPUT 78 0.9 o Logic N = =
: —0.1- Input go—
SWITCH |
ouTtpuT 0V ' — Vel -v]
oV -18 V (Repeat Test for S5 & S4 )
— ton = torr (DG139)
R
(LOGIC "1" = SWITCH ON) Vs = 10 V A Suffix Vg = Vg E—L
Vs = + 8V B Suffix L+ 'Ds(on)
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DG139/142/145

APPLICATION HINTS

V+ V- VN1 Vs or Vp
Positive Negative VR Input 1 ViN2 Analog
Supply Supply Reference Voltage Input 2 Voltage
Voltage Voltage Voltage VINH/ VINL Voltage Range

(V) (V) (V) (V) (V) (V)

12 -18 0 3/2 2.5 -10 to 10

15 -15 0 3/2 2.5 -5to 13

5 -15 0 3/2 2.5 -5t0 3

Not Recommended for New Designs
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DG143/144/146

SPDT JFET
Analog Swiches

FEATURES
® Low Standby Power (< 1 uW)

BENEFITS

® Minimizes Standby
Power Requirement

APPLICATIONS

e Portable and Battery

e Bipolar Drivers Powered Systems

e Better Radiation Tolerance e Switching in Satellite

® Constant r
DS(ON) Applications

Over Signal Range
© High Off Isolation

o Less Signal Distortion

o Higher Frequency e Low Distortion Circuits

(>60 dB @ 1 MHz2) Switching

o High Frequency Switching
Circuits

DESCRIPTION

The DG143, DG144, and DG146 are precision
single-pole double-throw analog switches designed
for use in low distortion, high frequency circuits.

ON resistance of the DG143 is < 80 Q, the DG144
<30 QO and the DG146 is < 10 Q and ON shunt
leakage for all three is < 2 nA. With the driver in the
“switch OFF” state, total power consumption is
< 750 uW. By using the JFET process, all three
analog switches are relatively radiation tolerant.

The DG143, DG144 and DG146 each contain two
junction-type field-effect transistors  (JFETs)
designed to function as single-pole double-throw
electronic switches. Level-shifting drivers enable
low-level inputs (2 to 3 V) to control the ON-OFF
state of the switches. The driver inputs are
connected differentially, therefore with input IN2

connected to a 2.5 voltage reference, a positive
logic “0” at the input IN¢ will turn switch 1 OFF and
switch 2 ON. A positive logic “1" at INy will turn
switch 1 ON and switch 2 OFF. The normally
grounded VR terminal may be used as an “inhibit”
terminal, in which case all switches may be held
OFF with a positive voltage applied to VR. In the ON
state each switch conducts equally well in either
direction, and in the OFF state each switch will
block voltages up to 20 V peak-to-peak.

Packaging for this series include a 14-pin side braze
and flatpack options. Performance grades include
both a military, A suffix (-55 to 125°C) and
industrial, B suffix (-25 to 85°C) temperature
range. The flatpack option is only available in the
military grade.

PIN CONFIGURATION

FUNCTIONAL BLOCK DIAGRAM

Flat Package

Dual-in-Line Package

IN2 O——

D2
Dp 1 14— S, NG
NC ———]2 BE— N, INy O—
NC ——ox—x3 1/ v~ NC
NC /—————14 LR ——————— VY NC
NC =———xAs 10f————3 VR INHBIT
NC —————¢ sfF——= N, NC §1 O
Dy ———7 gf—— s, NC
Top View Dy One SPDT Switch per Package”
Top View
Truth Table
Order Numbers: Order Numbers:
A DG143AP, DG143BP LOGIC SW1 SW2
DG143AL/883, DG144AL/883 DG144AP’ DG144BP
or DG146AL/883 DG146AP. DG146BP 0 OFF ON
' 1 ON OFF

*Switches Shown for Logic *1" Input at
IN1,and 2.5 V Reference at INp,

5-38 Not Recommended for New Designs



incorporated DG143/144/146

ABSOLUTE MAXIMUM RATINGS

V+toV-,Vp orVg ... it 36V Current, (Any Terminal) .............coovnn, 30 mA
VD orVgto Vo oo v Storage Temperature .................... -65 to 150°C
VD tO VG ettt et et e e +22 V
Operating Temperature (A Suffix) ......... -55 to 125°C
VEtOVR oo 25V (B Suffix) .......... -25 to 85°C
V+ to VIN1 or VINZ ............................ 25V Power Dissipation*
VR0 Vm ettt 25V Flat Package** ...........coviiieniiianniins 750 mW
14-PIn DIP*** e 825 mwW
VINt tOVINZ  vvei e i e 6V
Ving OF V. BOVE oo 6V *  All leads welded or soldered to PC board.
INTPEEINZ ERIR e - ** Derate 10 mW/°C above 75°C,
Ving OFVing 1o V= o 30V *** Derate 11 mW/°C above 75°C.
ELECTRICAL CHARACTERISTICS 2 DG143
Test Conditions LIMITS
Unless Otherwise Specified: | 1=25°C A B
V=12V 2=125,85°C | SUFFIX SUFFIX
V-=-18V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
Va=0V d b b o
PARAMETER SYMBOL Ving =2.5V remp| TvP ] MIN°[MAX?] MIN°|MAXT] uNiT
SWITCH
Analog Signal Range © VANALOG 1,2,8 -10 10 -8 8 \
ls=-10mA 1.3] 30 80
Draln-Source Ving =3V Vp=10V 2 150
ON Resistance 'ps(oN) (SW1 ON) Q
Vint =2V V=8V 1,3 35 100
(SW2 ON) b~ 2 150
Vg=10V 1] 0.15 1
Source OFF | Vp=-10V 2 100
Leakage Current S(OFF)
_ Vg=8V 1| 0.75 5
Ving =2 V Vp=-8V 2 100
(SW1 OFF) D
Vint =3V _
(SW2 OFF) Vp=10V 1 | 0.03 1 nA
Drain OFF | Vg=-10V 2 100
Leakage Current D(OFF)
Vp=8V 1 ] o0.15 5
Vg=-8V 2 100
ViNt =3V lyp=Vg=-10V ; -0.05 ;go
Channel ON Ipon) + (SW1 ON) -
Leakage Current Is(on) Vint =2V 1 0.12 5
SW2 ON =Vg=- Y. -
( ) |Vp=Vs=-8V 2 100
INPUT
Input 1 Current Input _ 1,3 | 0.001 0.1 4
1 Voltage LOW N Ving =2V 2 2 4
MA
1,3 .00 0.
Enelﬁtggi;ulr_'gw input It Ving =2V, Vg =2.5V 2 o.001 21 :
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ELECTRICAL CHARACTERISTICS 2 DG143
Test Conditions LIMITS
Unless Otherwise Specified: | 1=25°C A B
Ve=12V 2=125,85°C |  sUFFIX SUFFIX
V-=-18V 3=-55,-25°C|-55 to 125°C| -25 to 85°C
VR=0V d b b B
PARAMETER SYMBOL Ving =2.5V TEMP| TYP | MIN®|MAX®] MIN®|MAX®] uNiT
INPUT (Cont’d)
Input 1 Current Input _ 1,2 | 25 60 100
1 Voltage HIGH fintH Ving =3V 3 | 35 120 150
A
Input 2 Current, Input _ _ 1,2 26 60 100
2 Voltage HIGH IiNzH Ving =3V, VN1 =2.5V 3 | 35 120 150
DYNAMIC
Turn-ON Time ton 1 0.5 0.8 1
See Switching s
Time Test Circuit® H
Turn-OFF Time torr 1 1.1 1.6 2
Drain-OFF Capacitance Co(oFF) VF;:oOV 1 2.4
Source-OFF Capacitance C s(oFF) f=1MHz VISD:OOV 1 2.4 pF
(o] +
Channel-ON Capacitance D(ON) Vp=Vg=0V] 1 2.8
P c S(ON) D S
OFF Isolation R =758, f=1MHz 1 > 60 dB
SUPPLY
Positive Supply Current I+ 1 2.6 4.2 4.5
One Channel ON
Negative Supply Current - Ving =2V or Vi = 3V 1 -1.8 -2 -2.2 mA
Reference Supply Current Ig 1 -1.4 ] -2.2 -2.4
Positive Supply Current I+ 1 0.75 25 25
All Channels OFF
Negative Supply Current I- Vint =V = 0.8V 1 -1 -25 -25 MA
Reference Supply Current Ir 1 0.5 -25 -25
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ELECTRICAL CHARACTERISTICS 2 DG144
Test Conditions LIMITS
Unless Otherwise Specified: | 1=25°C A B
Ve=12V 2=125,85°C |  SUFFIX SUFFIX
V-=-18V 3=-55,-25°C]-55 to 125°C | -25 to 85°C
VR=0V d b b B)
PARAMETER SYMBOL Ving = 2.5V TeMP| TYP | MIN®|mAX®] MmiIN®|MAax T uNiT
SWITCH
Analog Signal Range © VANALOG 1,2,3 -10 | 10 8| 8 Y
lg=-10 mA 1.3] 20 30
Drain-s Vivy =3V Vp=10V 2 80 Q
rain-Source
Oi\ia Resistance Fps(on) (SW1 ON)
Vit =2V Vo= 8Y 1,3 | 35 50
(SW2 ON) b~ 2 75
Vg=10V 1 | 0.5 1
Source OFF Vp=-10V 2 100
I's(oFF)
Leakage Current
_ Vg=8V 1 0.75 5
Ving =2 V Vp=-8V 2 100
(SW1 OFF) D
V|N1 =3V _
(SW2 OFF) | Vo=10V 1 | 0.03 1 nA
Drain OFF ! Vg=-10V 2 100
Leakage Current D(OFF)
Vp=8V 1| 015 5
Vg=-8V 2 100
Vint =3V iy =Vg=-10V ; -0.05 ;go
Channel ON ID(ON) + (SW1 ON) -
Leakage Current Isony Vint =2V 1 0.12 5
SW2 ON =Va= -8V -v. -
( V' [Vo=Vs 2 -100
INPUT
Input 1 Current Input _ 1,3 | 0.001 0.1 4
1 Voltage LOW P ST Ving =2V ) s "
s 0. 0.
Izm\)/LgltigCeu[rgw nput linzL Vine =2V, Ving =2.5V 123 001 21 :
HA
Input 1 Current Input _ 1,2 20 60 100
1 Voltage HIGH LNtk Ving =3V 3 120 150
Input 2 Current Input _ _ 1,2 20 60 100
2 Voltage HIGH TNz Ving =3V, Ving =2.8V 3 120 150
DYNAMIC
Turn-ON Time ton 1 0.5 0.8 1
See Switching
Time Test Circuit® Hs
Turn-OFF Time tore 1 1.0 1.6 2
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ELECTRICAL CHARACTERISTICS 2 DG144
Test Conditions LIMITS
Unless Otherwise Specified:| 1=25°C A B
Ve=12V 2=125,85°C |  SUFFIX SUFFIX
V\; = -108VV 3=-55,-25°C|-55 to 125°C| -25 to 85°C
R =
PARAMETER SYMBOL Vinz = 2.5 V remp| TvP ¢ MIN®|MAX| MIN?|MAXT UNIT
DYNAMIC (Cont’d)
Drain-OFF Capacitance CD(OFF) |VSD==00 v 1 2.4
Vg =
Source-OFF Capacitance C s(0FF) f=1MHz IDS= g v 1 2.4 pF
C +
Channel-ON Capacitance ngg":; Vp=Vg=0V| 1 | 2.8
OFF lsolation R.=75%,, f=1MHz 1 >60 dB
SUPPLY
Positive Supply Current I+ 1 2.6 4.2 4.5
. One Channel ON
Negative Supply Current - Vs =2 V or Vg = 3V 1 -1.3 -2 -2.2 mA
Reference Supply Current Ir 1 -1.4 ] -2.2 -2.4
Positive Supply Current I+ 1 0.75 25 25
All Channels OFF
Negative Supply Current I- Vint =Ving = 0.8V 1 -1 -25 -25 HA
Reference Supply Current Iy 1 -0.5 | -25 -25
ELECTRICAL CHARACTERISTICS 2 DG146
Test Conditions LIMITS
Unless Otherwise Specified:| 1=25°C A B
V=12V 2=125,85°C |  SUFFIX SUFFIX
V\; = -})SVV 3=-55,-25°C|-55 to 125°C | -25 to 85°C
R =
PARAMETER SYMBOL Ving = 2.5V Temp{ TvP ¢| MiN®|mAaX] MIN®|MAaXT uNIT
SWITCH
Analog Signal Range ° VANALOG 1,2,3 -10 | 10 8| 8 v
ls=-10mA 13| 7 10
Drain-S Vit =8V Vp=10V 2 20
rain-Source
ON Resistance Fps(on) \(/SW1 ON\)/ s Q
N1 =2 _ 1,3 1
(SW2 ON) Vo=8V 2 25
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ELECTRICAL CHARACTERISTICS 2 DG146
Test Conditions LIMITS
Unless Otherwise Specified:| 1=25°C A B
V=12V 2=125,85°C | SUFFIX SUFFIX
V-=-18V 3=-55,-25°C]-55 to 125°C | -25 to 85°C
VR =0v d b b bl
PARAMETER SYMBOL Ving =2.5V TEMP| TYP ¢ MIN®|MAX| MIN?|MAXT uNIT
SWITCH (Cont’d)
Vg=10V 1 0.1 10
Soull;ce O(E;F Is(orm) Vp=-10V 2 1000
t
Leakage Curren Vo =2V Ve=8V ] 15
1= ==
(sw1 oFF) | Vo= BV 2 300
Vit = 3V _
sweorr) | Vo2 T, |4 | O 1000 nA
s=-
Eggwage':gurrent Ip(oFr)
Vp=8V 1 15
Vg= -8V 2 300
Vi =3V fyg=ve=-tovf 117004 2
Channel ON Ipony + (SW1 ON)
Leakage Current Ision) Ving =2V 1 5
SW2 ON =Va= - -
( ) Vp=Vs=-8V 2 ~100
INPUT
Input 1 Current Input _ 1,3 {0.001 0.1 4
1 Voltage LOW fntL Vint =2V 2 2 4
1,3 |0.001 0.1 4
uA
Input 1 Current Input _ 1,2 20 60 100
1 Voltage HIGH It Ving =3V 3 120 150
Input 2 Current Input _ _ 1,2 20 60 100
2 '\)/oltage Hian Iz Vine =8V, Vg =2.5V 3 120 150
DYNAMIC
Turn-ON Time ton 1 0.5 1 1.5
See _Switching s
Time Test Circuit® K
Turn-OFF Time torr 1 1.2 2.5 2.5
Drain-OFF Capacitance Coorm) IVSD:(;J v 1] s
Source-OFF Capacitance C s(oFF) f=1MHz ?/DS: 8 v 1 3 pF
Cpon) +
Channel-ON Capacitance (ON) Vp=Vg=0V 1 2.8
P Cs(on) p=vs
OFF lIsolation RL=75%., f=1MHz 1 | >80 dB
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ELECTRICAL CHARACTERISTICS 2 DG146
Test Conditions LIMITS
Unless Otherwise Specified:| 1=25°C A B
Vi=12V 2=125,85°C | SUFFIX SUFFIX
V-=-18V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
VR=0V d b b b
PARAMETER SYMBOL Ving = 2.5V TEMP| TYP | MIN®|MAX®| MIN?|MAX®T] uNIT
SUPPLY
Posltive Supply Current I+ 1 2.6 4.2 4.5
. One Channel ON
Negative Supply Current - Vit =2 V or Vpgy = 3V 1 -1.2 -2 -2.2 mA
Reference Supply Current Ir 1 -1.4 ] -2.2 -2.4
Positive Supply Current I+ 1 0.75 25 25
All Channels OFF
Negative Supply Current 1- Vint =Ving = 0.8V 1 -1 -25 -25 HA
Reference Supply Current Ir . 1 -0.5 ] -25 -25
NOTES:

a. Refer to PROCESS OPTION FLOWCHART for additional information.

b. Thhe glgebrﬁic convention whereby the most negative value is a minimum and the most positive a maximum, Is used In
this data sheet.

c¢. Guaranteed by design, not subject to production test.

d. '\I’/yplcal values are for DESIGN AID ONLY, not guaranteed nor sub{ect to production testing.

e. Viny must be a step function with a minimum rise and fall time of 1 V/us.

SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg
may be + or - as per switching time test circuit. Vg is the steady state output with switch ON.
Feedthrough via gate capacitance may result in spikes at leading and trailing edge of output waveform.

2.5V 12V
t, <10 ns <leg V+?
t{ <10 ns . SWITCH
Loaic VY \ jorF TVS s, D, OUTPUT
LOGIC Fosv (2.5 V ton:i+Vs 8L x| Vour
ov SWITCH ¢ :
INPUT St D,
SWITCH oo T4
INPUT V'S = . |
0.9 0.1 IN I c R
SWITCH 1 L L
OUTPUT 0V —o -] LoaIC =Dz’ 35 pF 1k
INPUT
— toN —1 torF — =
Vin (L (L
Vg V-
(LOGIC "1” = SWITCH ON) = ov -8V
Vg= £10 V A SUFFIX Vour =Ve— b
Vg=+ 8V B SUFFIX RL*rps(on)
(REPEAT TEST FOR
S3AND S4)
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DG143/144/146

APPLICATION HINTS

V4 V- Vint Vs or Vp
Positive Negative VR Input 1 VinNz Analog
Supply Supply Reference Voltage Input 2 Voltage
Voltage Voltage Voltage VINH/ VINL Voltage Range

(V) (V) (V) (V) (V) (V)

12 -18 0 3/2 2.5 -10 to 10

15 -15 0 3/2 2.5 -7 to 13

10 -15 0 3/2 2.5 -7to8
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Monolithic 4-Channel
PMOS Analog Switch

B Siliconix
incorporated

FEATURES BENEFITS APPLICATIONS
e TTL, CMOS Direct e Easy Interface e Programmable Gain
Interface ® Reduces External Amplifiers

® Voltage Limiting Diodes
Protect PMOS Gates

® Four Independent
Switches

® Chip Select Pin (VL)

o Make-Before-Break
Switching

Protection Components ® Sample/Hold
e Solid-State Logic

e Will Not Leave Op Amp Trees
Input Floating

® Easily Expandable

DESCRIPTION

The DG172 is a 4-channel single-pole, single-throw ON-OFF condition of each switch. The DG172 is a

analog switch designed for low level logic controlled
analog switching in instrumentation, process
control, and communications. Featuring Make-
Before-Break action, DG172 can be used inside
closed loop systems to select one of four inputs for
multiplexing/demultiplexing of analog signals or for
gain bandwidth control (by switching passive
elements) without opening the loop. The reference
pin (VR) is normally connected to ground to allow
TTL level inputs (0.8 V to 2.0 V) to control the

bi-directional MOS switch rated to handle 20 V
peak-to-peak analog signals at up to 30 mA
continuous current. Each switch will block 20 V
peak-to-peak signals when OFF. Package options
are the 14-pin ceramic and plastic DIP and flatpack.
The former is characterized for operation over the
standard industrial, B suffix (-25 to 85°C) and
military, A suffix (-55 to 125°C) temperature
ranges, while the latter is specified for the military
range only.

PIN CONFIGURATION

Flat Package

83 —1 Hufp——s,
S4 —c—2 13— 81

D /——————]3 i ————————— 1%
NC ————"""14 11=VR
V- —————15 fE——V,
IN4I=‘3 9::IN1
INg——{7 s———n,

Top View

Order Number:
DG172AL/883

* Common to Substrate and Base of Package

Dual-In-Line Package

Top View

Order Numbers:

Side Braze: DG172AP, DG172BP
Plastic: DG172CJ
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FUNCTIONAL BLOCK DIAGRAM AND TRUTH TABLE

V+
Q
S10 of4 0D
Sz20 jo s
Sao 1 5314 Truth Table
S40 : ; r°’l|/‘ Loaic | swWITCH
‘ N
Nyo—q Do 1| | S S
! 1 OFF
|
N2 o= Po-— ll i Logic "0 < 0.8V
NG ] | Logic "1" > 2.0V
3 :‘_ED_DO___
! *Switches Shown for Logic “1” Input
N4 O ) o~
3 o s
A Vg V-

One 4-Channel Switch per Package*

ABSOLUTE MAXIMUM RATINGS

V0 Ve i s 3BV Storage Temperature (A & B Suffix) ....... -65 to 150°C
VA EOVD + ettt tie et e 25V (C Suffix) .......... -65 to 125°C
VA OV 1ttt et e e e 25V Operating Temperature ((’; :”;gx; --------- -525“: 1§g:g
Uffix) ...l -25 to
Vg 80 Vot ettt 36V (C SUFX) oo 0 to 70°C
VD10 Vo e 36V Power Dissipation (Package)*
Vg o VDt e 25V Flat Package** ............ooiiiiiieiiinnne, 750 mwW
VL0 Vo et 30V 14-Pin Ceramic DIP*** ... ..............ne 825 mw
VLAOVIN et e BV 14-Pin Plastic DIP**** . ... ... . ovviiiiinn, 470 mW
Vv, toV, 6V * All leads welded or soldered to PC board.
L [= T T I I T P Derate 10 mW/°C above 75°C.
VIN to VH ..................................... 16V *** Derate 11 mW/°C above 75°C.
Current (Any Terminal) ............ocoiiiennn.. 20 mA **** Derate 6.3 mW/°C above 75°C.
ELECTRICAL CHARACTERISTICS
Test Conditions Unless LIMITS
Otherwise Specified: ry
1=25°C A B c
ooy 2=125,85°C | SUFFIX SUFFIX SUFFIX
v = oV 3=-55,-25°C]-55 to 125°C | -25 to 85°C | 0 to 70°C
R=
PARAMETER SYMBOL VL=5V TEMP| TYP ¢ MIN°|MAX] MIN°|MAxT MIN°|MAX®| uNiT
SWITCH
Analog Signal F(angec VANALOG 1,2,3 -10 10 -10 10 -10 10 \%
_ 1,3 100 150 150 200
Vp=10V | 250 250
Drain-Source r Ig=-1mA V=0V 1,8 130 200 225 300
ON Resistance BSON) vy =0.8Vv]| D~ 2 350 300 Q
1,3 300 450 500 600
=-10V !
Vo= -10 2 600 600
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ELECTRICAL CHARACTERISTICS 2
Test Conditions Unless LIMITS
Otherwise Specified: 1225°C . = o
V+#=10V 2=125,85°C
Vo= -20 V ’ SUFFIX SUFFIX SUFFIX
\; = ‘0 v 3=-55,-25°C|-55 to 125°C | -25 to 85°C | 0 to 70°C
R =
B b)
PARAMETER SYMBOL VL=56V TEMP| TYP d MIN}:> MA)& Mle MAX] MIN®|MAX | UNIT
SWITCH (Cont’d)
Source OFF | Vg=-10V,Vp =10V 1 [-0.03] -1 -5 -10
Leakage Current S(OFF) Vin =2V 2 -1000 -100
Drain OFF Vp=-10V, Vg=10V 1 |-0.12) -4 -10 -10
Leakage Current 'o(oFF) Vi =2V 2 -4000 -300 nA
Channel ON Ipony + Vp=Vg=10V 1 4 10 10
Leakage Current Ison) Viy =0.8V 2 4000 300
INPUT
Input Current with _ 1,3 0.1 1 1
input Voltage HIGH I Vin =5V 2 10 10 HA
Input Current with _ 1,3 -0.5 -1 -1
Input Voltage LOW [N Vin =0V 2 -0.5 -1 mA
DYNAMIC
Turn-ON Time ton 1 0.3 0.5
See Switching
Time Test Circuit us
Turn-OFF Time torr 1 0.75 1.0
Source OFF °© Vs=0V, Ip=0
Capacitance C s(oFF) St o1 Mz 1 5
Drain OFF © Vp=0V,lg=0
Capacitance Cop(oFF) B o1 M 1 18 oF
Channel ON® CpoN) *|Vp=Vg=0V, V=0V § 28
Capacitance Cs(oN) f = 140 kHz
R.=100 Q, C_ =3 pF
c L » CL
Off Isolation f= 5 MHz 1 >50 dB
SUPPLY
Positive Supply I+ 1|13 3 3 3
Negative Supply One Channel ON
Corant - Vo =0V 1 | -2.0(-5.1 -5.1 -5.1
1 2.5 5.7 5.7 5.7 | mA
Logic Supply Current |
ogic Supply Curren L One Channel ON
Vin=0V 1|08 2.1 2.1 2.1
Ig=0
Reference Supply One Channel ON
Piathhat IR Vg = 0V 1| -1.5]-3.6 -3.6 -3.6
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ELECTRICAL CHARACTERISTICS 2
Test Conditions Unless LIMITS
Otherwise Specified: e
1=25°C . A B c
Nidll '8 # 2=125,85°C |  SUFFIX SUFFIX SUFFIX
Ve ‘0 v 3=-55,-25°C|-55 to 125°C| -25 to 85°C | 0 to 70°C
R =
PARAMETER sYMBoL V=5V TEMP| TYP 9| MIN°IMAX] MIN?|MAXT] MIN?[MAXT uNIT
SUPPLY
Positive Supply
Curront I+ 1 0.1 10 10 10
HA
Negative Supply _ All Channels OFF ~ _ ~ _
Currant ! Viy =5V 1 0.01] -20 20 20
1 2.0 4.5 4.5 4.5 | ma
Logic Supply Current |
gle Supply t 'All Channels OFF
N =5V 1 0.1 10 10 10 | »A
lg=0
Reference Suppl!! All Channels OFF
Piatbalt Y Ip Vi = 5V 1 2.0 | -4.5 -4.5 -4.5 mA

NOTES:

a. Refer to PROCESS OPTION FLOWCHART for additional information.

The algebraic convention whereby the most negative value is a minimum and the most positive a maximum, is used In
this data sheet. .

b.
c. Guaranteed by design, not subject to production test.
d. Typlcal values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

DIE TOPOGRAPHY

Pad Function

Source 3
Source 4
Drain

V- (Substrate)

1
<——— 65 mils —-——>| :2;
5
6 Input 4
7
8
9

Input 3
Input 2

Input 1
44 mils 10 VL

13 Source 1
14 Source 2

1
20X
CMDA 4 PNP Bipolar Transistors
8 Resistors 4 NPN Bipolar Transistors

8 P-channel enhancement MOSFETs 7 Diodes
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SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vg = constant with logic input waveform as shown.
may be + or - as per switching time test circuit. Vo is the steady state output with switch ON.
Feedthrough via gate capacitance may result in spikes at leading and trailing edge of output waveform.

Note that Vg

5V 10V
?VL V+ T
WIS o o, S
5V 1 1
LoGIC / t <10 ns - o] Y;
INPUT |, §<2.5v A28V (lions V=IOV O ! our
IN4 | CL Ry
SWITCH 4 35 pF o2
iNPUT VS Loas —{ Do P I 2k
0.9 = =
SWITCH
OUTPUT 0V 0.1 Vi $Vn Ve ‘L
— ton —= toFF ov 20V
v VgL
(1/4 CIRCUIT SHOWN) OUT = TS R * T posion)
EPEAT FORS 5 - S
APPLICATION HINTS*
Vin
V4 V- VL Logic Input Vs
Positive Negative VR Logic Voltage Analog
Supply Supply Reference Supply VINH Min/ Signal
Voltage Voltage Pin Voltage VinL Max Range
v) v) Connaction v) V) v)
10** -20 GND 5 2.0/0.8 ~-10 to 10
10** -20 OPEN 5 4.6/0.5 -10 to 10
15 -15 GND 5 2.0/0.8 -5 to 15
20 -10 GND 5 2.0/0.8 0to 20
5 -15 GND 5 2.0/0.8 -5t05
5 -25 GND 5 2.0/0.8 -15t0o 5

*

** Electrical Characteristics are based on V+ = +10 V, V- = =20 V only.

Application Hints are for DESIGN AID ONLY, not guaranteed and not subject to production testing.
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Pecrperated DG180/181/182
High-Speed Driver with
Dual SPST JFET Switches

FEATURES BENEFITS APPLICATIONS

® Constant ON Resistance ® Low Distortion ® Audio Switching

over Entire Analog Range
o Low Leakage Errors

® Low Crosstalk
Capability

® Eliminates Large Signal

e High Bandwidth

e Video Switching
® Sample/Hold
® D/A Ladder Switches

DESCRIPTION

The DG180-182 are precision dual single-pole,
single-throw (SPST) analog switches designed tt
provide accurate switching of video and audio
signals. This series, like the entire DG180 family, is
ideally suited for applications requiring & gonstant
ON resistance over the entire analog range.

The major design differenca is the ON resistange,
being 10, 30, and 75 £ for the DGE180, DG181, and
DG182 respectively. Reduced switching errors are
achieved through low leakage current ( |s(oFF)
<1nA for the DG181/182). Applications which
benefit from flat ON resistance include audio
switching, video switching, and sample and holds.

Each' device comprises four N-channel JFET
transistors and a bipolar driver (TTL compatible) to
achieve fast and acgurate switch performance. In
the ON stata, each switcty conducts current equally
welf in either direction. in'the ‘'OFF condition, the
switches will hlock up to 20 V peak-to-peak, with
feedthrough lass than -60 dB at 10 MHz.

Packaging options for the DG180-182 include a
14-pin side braze and 10-pin metal can options.
The flatpack version is only available for the DG181.
Performance grades include both a military, A suffix
(-55 to 125°C) and industrial, B suffix (-25 to
85°C) temperature ranges. The flatpack option is
only available in the military grade.

PIN CONFIGURATION

Dual-In-Line Package
Top View

Flat Package

Top View

S1 /—H
D1 c———=]
NC ———
NC ————
IN 4y /———
- ——
v e=——

NO OB ON S

14 f————2 Sz
13— D2
12 —=—=>3 NC
11— NC
10— IN,
ofF————)) V-~
—
8 VR

Order Numbers:
Side Braze:

DG180AP or DG180BP
DG181AP or DG181BP
DG182AP or DG182BP

Top View

Order Number:
DG181AL/883

Metal Can Package

Order Numbers:

DG180AA or DG180BA
DG181AA or DG181BA
DG182AA or DG182BA

*Common to Substrate and Case
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FUNCTIONAL BLOCK DIAGRAM

sy O O D,
|
sp O o/‘,/‘ 0 p,

Two SPST Switches per Package

Truth Table*

LOGIC | SWITCH

0 ON
1 OFF

Logic “0”

<08V
Logic “1" >

20V

*Switches Shown for Logic “1” Input

ABSOLUTE MAXIMUM RATINGS

B (T 36V Current (All Other Pins) ..........cvoviiivnnnen 30 mA
VHIOVD vt 3V Storage Temperature .................... -65 to 150°C
VD0 Vm ettt e e 33V o
Operating Temperature (A Suffix) ........ -55 to 125°C
VptoVg toiiiiii i e 22V (B SUffiX) ......... -25 to 85°C
A A, 36V Power Dissipation®
VL tOVIN tiiii ittt it it ettt e 8V
V, toV, 8V 10-Pin Metal Can** ............coiiiviiniinns 450 mwW
LEBTR corerrrmeer e 14-PIn DIP*** L it 825 mwW
VINTOVR i i i 8V 14-PIn Flat Pack** ** o .\'riieiiireanennnn 900 mwW
VRO Vm e i e e 27V + Al leads welded or soldered to PC board.
VRIOVIN i it 2V **  Derate 6 mW/°C above 75°C.
Current (Sor D) DG180 ........civvveennnnnnn 200 mA *** Derate 11 mW/°C above 75°C.
Current (S or D) DG181, DG182 ................ 30 mA **** Derate 10 mW/°C above 75°C.
SCHEMATIC DIAGRAM (Typical Channel)
VL V+
o
4 =] =
—
b 4 ]
3 |
B H
i _]'r: s
IN 1t
If ° |._|
[V D
h 4 N
2 1l
ML
]
K
s !
3 2
] I
o
a 7
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ELECTRICAL CHARACTERISTICS 2 DG180
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
Vi =15V 2=125,85°C SUFFIX SUFFIX
V-=-15V 3=-55,-25°C]-55 to 125°C| 25 to 85°C
W=sv d b 3
PARAMETER SYMBOL Vg= 0V TEMP| TYP MIN MA)@ MII\P MAX | UNIT
SWITCH
Analog Sighal Range © VANALOG 1,2,3 -7.5 15 ~7.5 15 \Y
Drain-Source . ls=-10mA, Vp=-7.5V 1,31 7.5 10 15 Q
ON Resistance DS(ON) Vin = 0.8V 2 20 25
Vg=10V, vp=-10V 1 0.05 10 15
Source OFF | Ve=10V,V-=-20v|] 2 1000 300
Leakage Current S(OFF)
Vg=7.5V 1 0.05 10 15
Vp=-7.5V 2 1000 300
Vin = 2.0 V
Vg=-10V,vp=10V 1 0.04 10 15 nA
Drain OFF | V+=10V,V-=-20V| 2 1000 300
Leakage Current D(OFF)
Vg=-7.5V 1 0.03 10 15
Vp=7.5V 2 1000 300
Channel ON Ip(on + Vp=Vg=-7.5V 1 ]1-01] -2 -10
Leakage Current I's(ony Vin =0.8V 2 -200 -200
Saturation Drain Current Ipss 2 ms Pulse Duration 1 300 mA
INPUT
Input Current with | Vi =5V 1 <0.01 10 10
Input Voltage HIGH INH N 2 20 20
HA
Input Current with -
mEut Voltage LOW fine VN =0V 1,2,3| -30 | -250 -250
DYNAMIC
Turn-ON Time ton 1 240 300 350
See_Switching ns
Time Test Circuit
Turn-OFF Time torr 1 140 250 300
Source-OFF Capacitance | Cs(oFF) Vg=-5V,[p=0 1 21
Drain-OFF Capacitance CpoorF) | f=1MHz Vp=-5V,lg=0 1 17 pF
) Cpony + ,
Channel ON Capacitance Vp=Vg=0V 1 17
Cs(on)
OFF Isolation f=1MHz, RL=75Q 1 >65 dB
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ELECTRICAL CHARACTERISTICS 2 DG180
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
Vi =15V 2=125,85°C SUFFIX SUFFIX
V\; = -155\)/ 3=-55,-25°C|-55 to 125°C | -25 to 85°C
L=
PARAMETER SYMBOL Va= 0V TEMP| TYP ¢| MIN®|MAX| MIN®|mAX™| uNiT
SUPPLY
Positive Supply Current I+ 1 0.6 1.5 1.5
Negative Supply Current - 1 -2.7 -5 -5
Vn=0Vor5V mA
Logic Supply Current I 1 3 4.5 4.5
Reference Supply Current Ir 1 -1 -2 -2
ELECTRICAL CHARACTERISTICS 2 DG181
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
V=15V 2=125,85°C | SUFFIX SUFFIX
V\; = -155\>/ 3=-55,-25°C|-55 to 125°C | -25 to 85°C
L =
PARAMETER SYMBOL VR= 0V TEMP| TYP ¢] MIN? |MAX] MIN|MAX®] uNIT
SWITCH
Analog Signal Range © VANALOG 1,2,3 -7.5 15 -7.5 15 \YJ
Drain-Source r ls=-10 mA, vp=-7.5V 1,3 18 30 50 Q
ON Resistance DS(ON) Vi =0.8V 2 60 75
Vg=10V, vp=-10V 1 0.05 1 5
Source OFF | V=10V, V-=-20Vv| 2 100 100
Leakage Current S(OFF)
Vg=7.5V 1 | o0.07 1 5
Vp=-7.5V 2 100 100
Vin=20vV
Vg=-10V,vp=10V| 1 [ 0.5 1 5 A
n
Drain OFF | V=10V, V-=-20V| 2 100 100
Leakage Current D(OFF)
Vg=-7.5V 1 0.6 1 5
Vp=7.5V 2 100 100
Channel ON Ipony + Vp=Vg==-7.5V 1 ]-0.02] -2 -10
Leakage Current Is(ony Viy =08V 2 -200 -200
INPUT
Input Current with _ 1 <0.01 10 10
Input Voltage HIGH Hinw Vin =5V 2 20 20
UuA
o aams a I Vin =0V 1,2,3| -30 | -250 250

5-54




Siiconix DG180/181/182
incorporated
ELECTRICAL CHARACTERISTICS 2 DG181
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
Vi=15V 2=125,85°C |  SUFFIX SUFFIX
V-=-15V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
=5V d b b B
PARAMETER sYMBOL Vp= 0V TeEMP| TYP | MIN®|MAX| MIN?|Max T uniT
DYNAMIC
Turn-ON Time ton 1 85 150 180
See Switching ns
Time Test Circuit
Turn-OFF Time torr 1 95 130 150
Source-OFF Capacitance | Cs(orF) Vg=-5V,Ip=0 1 9
Drain-OFF Capacitance Cporr) | f=1MHz Vp=-5V,lg=0 1 6 pF
C
Channel ON Capacitance b(on) * Vp=Vg=0V 1 14
Cs(oN)
OFF lIsolation f=1MHz, RL=758, 1 >50 dB
SUPPLY
Positive Supply Current I+ 1 0.6 1.5 1.5
Negative Supply Current - 1 -2.7 -5 -5
Vin=0VorsVv mA
Logic Supply Current I 1 3.1 4.5 4.5
Reference Supply Current Ig 1 -1 -2 -2
ELECTRICAL CHARACTERISTICS 2 DG182
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
V+=15V 2=125,85°C SUFFIX SUFFIX
V\; = -155VV 3=-55,-25°C|-55 to 125°C| -25 to 85°C
L=
PARAMETER SYMBOL Va= 0V TEMP| TYP ¢ MIN®|MAX] MIN®|MAXT] uNIT
SWITCH >
Analog Signal Range® VANALOG 1,2,3 -10 15 -10 15 \
Drain-Source Ig=-10mA, Vp=-10V 1,3 | 35 75 100 | o
ON Resistance ps(on) Vi =0.8V 2 150 150
Vg=10V, Vp=-10V 1 0.05 1 5
100 100
Source OFF V+ =10V, V- =-20V,
Leakage Current Isorr) |Vin=2.0V nA
Vg=10V 1 |o.07 1 5
Vp=-10V 2 100 100

5-55




DG180/181/182 | incorporated

ELECTRICAL CHARACTERISTICS 2 DG182
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
V+=15V 2=125,85°C SUFFIX SUFFIX
V-=-1§V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
V=SV d b )
PARAMETER SYMBOL Vg= 0V TEMP| TYP | MIN MA)é: Mll\iD MAX'} UNIT
SWITCH (Cont’d)
Vg=-10V,yp=10V 1 0.4 1 5
2 100 100
Drain OFF _ V+ =10V, V- = =20 V|
Leakage Current Iporr) |Vin=2.0V
‘ Vg=-10V 1 0.5 1 5 A
Vp =10V 2 100 10| "
Channel ON ID(ON) + VD = Vs =-10V 1 -0.02 -2 -10
Leakage Current Isiony Vin =0.8V 2 -200 -200
INPUT
Input Current with _ 1 <0.01 10 10
Input Voltage HIGH TN Vin =5V 2 20 20
HA
Input Current with = _
Input Voltage LOW N VN =0V 1,2,3| -30 | -250 250
DYNAMIC
Turn-ON Time ton 1 120 250 300
See Switching ns
Time Test Circuit
Turn-OFF Time torr 1 100 130 150
Source-OFF Capacltance | Cs(orF) Vg=-5V,Ip=0 1 9
Drain-OFF Capacitance Cporr) | f=1MHz Vp=-56V,ig=0 1 6 pF
(o]
Channel ON Capacitance D(oN) * Vp=Vg=0V 1 14
Cs(on)
OFF lIsolation f=1MHz, RL=750, 1 >50 dB
SUPPLY
Positive Supply Current I+ 1 0.6 1.5 1.5
Negative Supply Current - 1 -2.7 -5 -5
Vn=0VorsV - mA
Logic Supply Current L 1 3.1 4.5 4.5
Reference Supply Current Ir 1 -1 -2 -2
NOTES:

a. Refer to PROCESS OPTION FLOWCHART for additional information.

b. ;I'hl?e glgebrﬁic {.’:onventlon whereby the most negative value is a minimum and the most positive a maximum, Is used in
s data sheet.

¢. Guaranteed by design, not subject to ,\Production test.

d. Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
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DIE TOPOGRAPHY

Interchip Pad Connections

No Connection

No connection

To JFET 2, Gate
From JFET 2, Source
From JFET 1, Source
To JFET 1, Gate

No Connection

No Connection

o>

IOTMmMOO

Pad Function
No.

10 Input 2
11V
CMJB 2 v
6 Capacitors 8 PNP Bipolar Transistors 13 VR
7 Reslstors 4 NPN Blpolar Transistors 14 V- (Substrate)
8 P-channel enhancement MOSFET 4 Diodes 15 Input 1
2 N-channel depletion JFET
TYPICAL CHARACTERSITICS
Supply Current vs. Temperature I vs. Vi and Temperature
5 100 T
Vine =0
Vi =5V
4 80
~
=l
I, I- I~
L \\ B— Ny
+,1g 3 S _1 Iy 60 o
(mA) \lT‘ (MA) ~
2 S~ 40
| p— \
"R .y
1 T 20
I+
[ lINH
0 0
-55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125
T - TEMPERATURE (°C) T - TEMPERATURE (°C)
10 Q) DG180 10 Q) DG180
rps(on) VS. Temperature Switching Time vs. Vp and Temperature
100 230
Vo = -Va(MAX). —] »
Ig = =10 mA —
—< 210 —7
ON Yo
/, Pl
190 |- _— —
170 Ww=75V _A W=-75V
FDs(oN) |_— ton, P —
(f) 10 = torr torr
— (ns) 150 7‘&% = —
- A |
130 [—p =T 1
v VWb=75V
110
1 90
-50 -25 0 25 50 75 100 125 -55 -35 -15 5 25 45 65 85 105 125
T - TEMPERATURE (°C) T - TEMPERATURE (°C)
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TYPICAL CHARACTERSITICS (Cont’d)

10 Q) DG180
Leakage vs. Temperature
100
EV+=10V
FV-=-20V
L Y)_ =5V
L =0 A
R
10 = C
Ip, Is yAW4
(nA) Is(oFF) A
1 /
TR
[ Ibon) + Is(ony) 7, e
Z
Io(oFF)
0.1 AL T
25 45 65 85 105 125
T - TEMPERATURE (°C)
30 () DG181
Switching Time vs. Vp and Temperature
130
120
110
100 Ww=756V
ton, i Vo ="7.5V 1
torr 90 =
o T
80
torF
70 — VWo=75V
60
50
-66 -35 -16 5 25 45 65 85 105 125
T - TEMPERATURE (°C)
75 ) DG182
rps(on) Vs. Temperature
1000 r r T
Vs =-10V
Ip = =10 mA
rDS(ON) 100 IB SUFFIX ]
()

10
-55 -15 25 65 105

T - TEMPERATURE (°C)

30 {) DG181
rps(on) VS. Temperature
1000 . —
Vs = —VA(MAX).
Ip=1mA
ps(oN) 100
(L)
B SUFFIX4 .
>
= —
" A l3ur=r X
10
-55 -15 25 65 105
T - TEMPERATURE (°C)
30 ) DG181
Ip(oFF) vs. Temperature
1000
E TESTLIMITS 3 V+ =10V, V-=-20V
Lm BSUFFIX 3V  =5V,Vg=0
[ ® A SUFFIX Vp=-10V,Vg=10V
100
Ip
(nA) 10
———— =
[ B SUFFIX >
,
1 = A SUFFIX =
T
0.1 .
25 45 65 85 105 125
T - TEMPERATURE (°C)
75 Q) DG182
Switching Time vs. Vp and Temperature
130
120
110
100 Vo=75V
J -
ton. g0 Vo =-75V
OFF
(ns) g4 ton é[vo =-7.5V ]
torr
70 — Vo=75V
60
50
-55 -35 -15 5 25 45 65 85 105 125

T - TEMPERATURE (°C)

5-58



Siliconix
incorporated

DG180/181/182

TYPICAL CHARACTERSITICS (Cont’d)

75 Q) DG182
Ip(oFF) vs. Temperature
1000
TESTLIMITS F V¢ =10V, V-=-20 V
| B SUFFIX VL =5V,Vg=0
® A SUFFIX Vp=-10V,Vg=10V
100
o 10
(nA) =t
o — — —-
i B SUFFIX P
(
1 ; == A SUFFIX =
ol |
0.1 L
25 45 65 85 105 125

T - TEMPERATURE (°C)

Capacitance vs. Vp or Vg (30-75 Q) FET)

20 Vi, = 0.8 V
18 Vi =2V 4
f=1MHz

16 I"Cpiony + Csiony
14

Cs,C D12

(PF) 10 \~\
8 S ~— Cs(oFr)
6 \‘j CD(OFF')-—
4 |
CAPACITANCE IS MEASURED FROM

2 | TEST TERMINAL TO COMMON
0 1 1 1 1 1 1 1 1

-10 -8 -6 -4 -2 0 2 4 6 8 10
Vp or Vg - DRAIN or SOURCE VOLTAGE (V)

“OFF” Isolation vs. Frequency (30-75 L FET)

100
90
N
80 ™
70 N
N
60 s
1SO.
(dB) 50
40 Fve=15V N
30 | V-=-15V ™
Ve =0
20 | Vioaig =+5V
R 275 Q.
10 | Vi 2 220 mV RMS
o L_L 1Ll |1
108 108 107 108

f - FREQUENCY (Hz)

Capacitance vs.Vp or Vg (10 £y FET)

30
26
vNL =0.8V
N INH =2V 1
C =
22 \‘ S(OFF) 1 MHz i
Cs.Cp LN
N i a e N
(pF) 18 ™\ Coon + Cs(on)
e N
T~
14 Co(oFF)
| |
0 | |
-8 -4 0 4 8
Vp or Vg - DRAIN or SOURCE VOLTAGE (V)
“OFF” Isolation vs. Frequency (10, FET)
100 V=15V
V-=-15V
Ve =0
80 vV =5V
RL =750
J Viy 2 220 mV AMS
1so, ©°
(dB)
N
40 SIS,
N
N
20 .
0
108 108 107 108

f - FREQUENCY (Hz)

Typlcal delay, rise, fall, settling times,
and switching transients in this circuit.

If Rgen, R, or C_ Is Increased, there

will be proportional increases In rise
and/or fall times.
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TYPICAL CHARACTERSITICS (Cont'd)

DG180 DG181, DG182
6 6
- -
4 4
Vin Vin
(V) 2 v) 2
0 0
LOGIC INPUT LOGIC INPUT
Vain N
\(/o 10 I X/O) 10 ‘
V) s J AN 5 \
0 0
Vgen =10V Vgen =10V
6 6
4 ’ 4 /i
Vo I Vo I
(V) 2 AN v) 2 ]
0 0
vg?" =.5 V. vg."" =.5 v.
2 . 2
Vo \ Vo A
V) o V) o
-2 '/ -2 \I/
Vgen =0 Van =0 ¥
2 A 2
0 \ 0 —
-2 -2 /
Vo Vo 4
V) _4 / V) -4 /
-6 -6 | Vgen = -5 V
Voen =5V T
5 5
Vo ° \ Vo °
V) -5 Z V) s
-10 / -10
ngen =I_1°lv vguen =|-101v
0 0.4 0.8 1.2 1.6 . 0 0.4 0.8 1.2 1.6
t - TIME (us) t - TIME (us)
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SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vs
may be + or - as per switching time test circuit. Vg is the steady state output with switch ON.
Feedthrough via gate capacitance may result in spikes at leading and trailing edge of output waveform.

toN:V =
LoaGic eV 5 1.5V Z tr<10ns toppzvz =3V 5V 15V
NPUT R /T ti<1ons TVL v+ ?
SWITCH SWITCH
SWITCH NPUT sc:— I g W L bl
NPUT VS : Vo
7 os |
SWITCH IN Cc R
OUTPUT 0V = LoGIC 1 - 30 ';)il: 3009
—= toN |*— —= toFF INPUT 1 L
y — =
n Lo 1
L ov -5V
Vour = Vg — L (REPEAT TEST FOR
Ry* rpsoN) IN2, Sz, Do)
APPLICATION HINTS*
ViN
Vi V- VL VR o aaant Vs
Positive Negative Logic Reference Vi Min/ Analog
Switch Supply Supply Supply Supply INH Voltage
Family Voltage Voltage Voltage Voltage VinLMax Range
v) V) v) (V) V) v)
10 0 16%* -15 5 GND 2.0/0.8 -7.5t0 15
and
30 0 10 20 GND 2.0/0.8 12.5 to 10
12 -12 5 GND 2.0/0.8 -4.5to 12
15** -15 5 GND 2.0/0.8 -10 to15
75 Q 10 -20 GND 2.0/0.8 -15to 10
12 -12 5 GND 2.0/0.8 -7 to 12

*

** Electrical Parameter Chart based on V+ = 16V, V- =-15V, VL =5V, Vg = GND.

Application Hints are for DESIGN AID ONLY, not guaranteed and not subject to production testing.
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Dual DPST JFET Switches

FEATURES

® Constant ON Resistance
over Entire Analog Range

BENEFITS

e Low Leakage
® Low Crosstalk Isolation

e Break-Before-Make
Switching
Channels

® Low Distortion
® Reduced Switching Errors
® Improved Channel

® Eliminates Inadvertent
Shorting Between

APPLICATIONS

® Audio Switching

® Precision Switching
e Video Switching

® Video Routing

® Sample/Hold
D/A Ladder Switches

DESCRIPTION

The DG183-185 are precision dual double-pole,
single-throw (DPST) analog switches designed to
provide accurate switching of audio and vidgp

signals. This series is ideally suited for agp’lications -

requiring a constant ON resistance over the enti
analog range.

The major design difference is in ON’#
being 10, 30, and 75 Q for the DG183
DG185, respectively.

Reducing switchin

DG184/185). Applictti shi Bénefit from flat
ON resistance includé udio switching, video
switching, and sample and holds.

Each device consists of four N-channel JFET
transistors and a bipolar driver (TTL compatible) to

achieve fast and accurate switch performance. The

',':dnver is designed to achieve Break-Before-Make

wftchlng action, eliminating inadvertent shorting

';and :the crosstalk between channels that may
irasult, Jn the ON state esich switch conducts current

equally welkin e{ther dlrectxon,}ln the OFF condition
the switches wilf black up 10:20 V peak-to-peak,

© with feadthrougmess thart 760 dB at 10 MHz.

Packégging options for the DG183-185 include a

"“16-pin side braze and flatpack. Performance

grades include both the military, A suffix (-55 to
125°C) and industrial, B suffix (-25 to 85°C)
temperature ranges. The flatpack option is only
available in the military grade.

The DG184 and DG185 are JAN qualified devices.

PIN CONFIGURATION

Flat Package

——r] 1 14 S5
D4 e=—x—> 13— D3
Dy c————]3 12— D4
Sy ———44 11— §4
Ny =————p wpF——=n,
Vi Ee——————1¢ sf——— v-
[ 8 f———=— v

Top View

Order Numbers:
DG184AL/883, DG185AL/883

Dual~In-Line Package

Top View
Order Numbers:

Side Braze:

DG183AP, DG183BP
DG184AP, DG184BP
DG185AP, DG185BP
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FUCTIONAL BLOCK DIAGRAM

sy © oA 0p,
s3 © o/:" 0 by Truth Table
Ny O_D_D__l LOGIC | SWITCH
0 OFF
S O oA 0 b, 1 ON
S4 O o— A& O D, Logic "0" < 0.8 V
1 Logic "1" > 2.0V
IN2 —
*Switches Shown for Logic “1" Input
Two DPST Switches per Package™
ABSOLUTE MAXIMUM RATINGS
Y2 2R (< T TN 36V Current (SorD) DG183 .........ccivivnrnvnns 200 mA
V+toVp ot 33v Current (S or D) DG184, DG185 ............... 30 mA
VD 10 Vo ottt s 33V Current (All Other Pins) .............oovvvvnen, 30 mA
VD OV + ettt ettt ettt +22 V Storage Temperature .................... -65 to 150°C
VLo V- i e 36V Operating Temperature (A Suffix) ........ =55 to 125°C
Vi toV. 8V (B Suffix) ......... -25 to 85°C
LY VN i s e e Power Dlsslpatlon"
VL to VR ....................................... 8V 16-PIN DIP** & v et 900 mwW
ViIN OVR 8V Flat Pack® ™ * ..ottt 900 mW
VRO V= e 27V * All leads welded or soldered to PC board
VRO V- 27V i Derate 12 mW/°C above 75°C
VRIOVIN i e 2V ***  Derate 10 mW/°C above 75°C
SCHEMATIC DIAGRAM (Typical Channel)
V|_ V+
o
h 4 = t:]
= s
A 4
$ -
A |r-ﬂ —o0 S
}_
IN I
L] ) |_|
[V D
) 4 N
A 4 —
Il
]
T~ j.‘
g $
| |
| |
o I 1 o
Vgp V-
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ELECTRICAL CHARACTERISTICS 2 DG183
Test Conditions LIMITS
Unless Otherwise Specified 1=25°C A B
o
Vi=15V 2=125,85°C SUFFIX SUFFIX
V-=-15V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
=5V d b b B
PARAMETER SYMBOL Vg= 0V TEMP| TYP | MIN°[MAX®| MIN®|MAXT] UNIT
SWITCH
Analog Signal Range © VanaLoG 1,2,3 75| 15 | -7.5| 15 Y
Draln-Source Is=-10mA, Vp=-7.5V 1,3 7.5 10 15
ON Resistance TDS(ON) Vin =20V 2 20 25 | @
Vg=10V, vp=-10V 1 0.05 10 16
Source OFF T Vi=10V,V-=-20v] 2 1000 300
eakage Curren
g Vg=7.5V 1 0.05 10 15
Vp=-75V 2 1000 300
Vi = 0.8V
Vg=-10V, vp=10V 1 0.04 10 15
‘ Ve 10V, Vo= -20v] 2 1000 300 | MA
Drain OFF | + = s =
Leakage Current D(OFF)
Vg=-7.5V 1 0.03 10 15
Vp=7.5V 2 1000 300
Channel ON ID(ON)+ VD= VS =-75V 1 -0.1 -2 -10
Leakage Current Is(oN) ViN=2.0V 2 -200 -200
Saturation Drain Current Ipss 2 ms Pulse Duration 1 300 mA
INPUT
Input Current with _ 1 1<0.01 10 10
Input Voitage HIGH IINH ViN =5V 2 20 20
MA
Input Current with =
lngut Voltage LOW i Vin =0V 1,2,3| -30 | -250 -250
DYNAMIC
Turn-ON Time ton 1 | 240 300 350
See Switching ns
Time Test Circuit
Turn-OFF Time torr 1 140 250 300
Source-OFF Capacitance | Cs(oFF) Vg=-5V,Ip=0 1 21
Drain-OFF Capacitance Cporr) | f=1MHz Vp=-6V,Ig=0 1 17 pF
[¢]
Channel ON Capacitance p(oN) * Vp=Vg=0 1 17
Cson)
Off Isolation f=1MHz, Rp=75Q 1 >55 dB
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ELECTRICAL CHARACTERISTICS 2 DG183
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
Vi=15V 2=125,85°C |  SUFFIX SUFFIX
V-=-15 V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
=5V d b b A
PARAMETER SYMBOL Vg= 0V TEMP| TYP '} MIN MA)&3 MIN[MAX'| UNIT
SUPPLY
Vin (Ally =0 V 1 3 3
Positive Supply Current I+
Vin (All) =85V 1 0.1 0.1
Vin (All) =0V 1 -5.5 -5.5
Negative Supply Current -
Vin (All) =5V 1 -4 -4
mA
Vi (Al =0 V 1 4.5 4.5
Logic Supply Current I
Vi (All) =5V 1 4.5 4.5
Vin (Al) =0V 1 -2 -2
Reference Supply Current Ig
Vin (All) =5V 1 -2 -2
ELECTRICAL CHARACTERISTICS 2 DG184
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
Vi=15V 2=125,85°C |  gSUFFIX SUFFIX
V-=-15V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
V=5V d b b b}
PARAMETER SYMBOL| Vr= 0V TEMP| TYP ¢| MIN’|MAX] MIN®|MAXT] uNiT
SWITCH
Analog Signal Range © VanALOG 1,2,3 -7.5| 15 | -7.5| 15 Y
Drain-Source ls=-10mA, Vp=-7.5V 1,3 | 22 30 50 Q
ON Resistance DS (oN) Vi =2.0V 2 60 75
Vg=10V, vp=-10V 1 0.06 1 5
Source OFF : Vi=10V, V-=-20v] 2 100 100
Leakage Current S(OFF)
Vg=7.5V 1 0.05 1 5
Vp =-7.5V 2 100 100
Vi =0.8V
Vg=-10V,vp=10V| 1 | 0.04 1 5
_ o 2 100 100 | NA
Drain OFF | V+=10V, V- = -20 V|
Leakage Current D(OFF)
Vg=-7.5V 1 0.03 1 5
Vp=7.5V 2 100 100
Channel ON ID(ON)+ Vp=Vg=-7.5V 1 -0.02 -2 -10
Leakage Current Ision) Viy =2.0V 2 -200 -200
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ELECTRICAL CHARACTERISTICS @ DG184
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
V+ =15V 2=126,85°C SUFFIX SUFFIX
V-=-15V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
Vi= SV d b b H
PARAMETER SYMBOL Vg= 0V Temp| TvP ¢ MiN®|MAX] MIN®|maxT] uNiT
INPUT
Input Current with _ 1 10 10
Input Voltage HIGH L Vin =5V 2 |<0.01 20 20
WA
Input Current with _ _ _ _
input Voltage LOW IiNL VN =0V 1,2,3| -30 250 250
DYNAMIC
Turn-ON Time ton 1 85 150 180
See Switching ns
Time Test Circuit
Turn-OFF Time torr 1 95 130 150
Source-OFF Capacitance | Cs(oFF) Vg=-5V,Ip=0 1 9
Drain-OFF Capacitance Cporr) | f=1MHz Vp=-56V,lg=0 1 6 pF
[#]
Channel ON Capacitance p(oN) * Vp=Vg=0 1 14
Cs(ony
Off Isolation f=1MHz, RL=75Q 1 >50 dB
SUPPLY
VN (Al) =0V 1 3 3
Positive Supply Current I+
Vin (Al =5V 1 0.1 0.1
Vin (All) =0V 1 -5.5 -5.5
Negative Supply Current I-
Vin (All) =5V 1 -4 -4
mA
Vin (Al =0V 1 4.5 4.5
Logic Supply Current I
Vin (Al) =5V 1 4.5 4.5
Vin (All) =0V 1 -2 -2
Reference Supply Current Ig
Vin (All) =5V 1 -2 -2
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ELECTRICAL CHARACTERISTICS 2 DG185
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C
o A B
V+ =15V 2=125,85°C SUFFIX SUFFIX
V-=-15V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
D=sv d b b b
PARAMETER SYMBOL Vg= 0V TEMP| TYP | MIN MA)(b MIN |MAX | UNIT
SWITCH
Analog Signal Range® VANALOG 1,2,3 -10 15 -10 15 \%
Drain-Source r ls=-10 mA, vp=-10V 1,3 | 35 75 100 f o
ON Resistance DS(ON) Vi =2.0V 2 150 150
Vg=10V, vp=-10V 1 0.05 1 5
Source OFF | Vi=10V, V-=-20v| 2 100 100
Leakage Current S(OFF)
Vg=10V 1 | o0.07 1 5
Vp=-10V 2 100 100
Vi = 0.8V
Vg=-10V,vyp=10V 1 0.04 1 5 A
Drain OFF | V=10V, V-=-20V] 2 100 100
Leakage Current D(OFF)
Vg=-10V 1 0.03 1 5
Vp =10V 2 100 100
Channel ON ID(ON) + Vp=Vg=-10V 1 -0.03 -2 -10
Leakage Current Ision) VN =2.0V 2 -200 -200
INPUT
Input Current with _ 1 <0.01 10
Input Voltage HIGH i Vin =8V 2 20 20
HA
Input Current with _
Input Voltage LOW Iine Vin =0V 1,2,3| -35 | -250 -250
DYNAMIC
Turn-ON Time ton 1 120 250 300
See Switching ns
Time Test Circuit
Turn-OFF Time toee 1 100 130 150
Source-OFF Capacitance | Cs(oFF) Vg=-5V,Ip=0 1 9
Drain-OFF Capacitance CporF) | f=1MHz Vp=-5V,lg=0 1 6 pF
(o]
Channel ON Capacitance | ~2©ON * Vp=Vg=0V 1| 14
Cs(on)
Off Isolation f=1MHz, RL=75Q 1 >50 dB
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ELECTRICAL CHARACTERISTICS 2 DG185
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
V+=15V 2=125,85°C SUFFIX SUFFIX
V-=-15V 3=-55,-25°C|-55 to 125°C| -25 to 85°C
V=5V d b b A
PARAMETER SYMBOL Vg= 0V TEMP| TYP | MIN MA)@ MIN |MAX'| UNIT
SUPPLY
Vin (Al =0V 1 3 3
Positive Supply Current I+
Vin (All) =5V 1 0.1 0.1
Vin (All) =0 V 1 -5.5 -5.5
Negative Supply Current I-
Vin (All) =5V 1 -4 -4
mA
Vin (Al) =0V 1 4.5 4.5
Logic Supply Current I
Viy (All) =5V 1 4.5 4.5
Vin (Al =0V 1 -2 -2
Reference Supply Current Ig
VN (All) =5V 1 -2 -2
NOTES:

a. Refer to PROCESS OPTION FLOWCHART for additional information.

. The algebraic convention whereby the most negative value is a minimum and the most positive a maximum, is used in

b
this data sheet.
g Guaranteed by design, not sub]ect to production test.

Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

DIE TOPOGRAPHY (DRIVER)

CMJA
8 Capacitors 10 PNP Bipolar Transistors
7 Resistors 4 NPN Bipolar Transistors

12 P-channel enhancement MOSFETs 4 Diodes
4 N-channel depletion JFETs

Interchip Pad Connectlons

A From JFET 1, Source
B To JFET 1, Gate

[¢] To JFET 3, Gate

D From JFET 3, Source
E From JFET 4, Source
F To JFET 4, Gate

G To JFET 2, Gate

H From JFET 2, Source
Pad Function

No.

10 Input 2

11 V+

12 Vi

13 Vg

14 V- (Substrate)

15 Input 1
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TYPICAL CHARACTERSITICS

Supply Current vs. Temperature

5
4 ~
~
3 \\\\ N —
||_, - ‘\ ‘\ L
I+, g T~
(mA) 2 \_:I-
T~
TR
! I+
0 I
-56 -35 -16 5 25 45 65 85 105 125
T - TEMPERATURE (°C)
10 () DG183
rps(on) VS. Temperature
100
V = =V AMAX)
| &-10 mA -
r'Ds(oN) 10 "]
() 22‘;
1
-50 -25 0 25 50 75 100 125
T - TEMPERATURE (°C)
10 ) DG183
Leakage vs. Temperature
100 p——p=— ——
F V+ =10V
F V- =-20 V
X :/)_ =5V
L VR =0 /4
10 i
Ip, Is AN 4
(nA) Is(orr) A—A
=
| +Igq 7
D(oN) + Is(on) A~
// /) //"D(OFF)
0.1 AL ||
25 45 65 85 105 125

T - TEMPERATURE (°C)

Iin vs. iy and Temperature

100 T T
VinL =0
Vinn =5V
80 P
60 P —
IIN \\
A
(1A) 40
\
.
20
INH
0
-55 -35 -156 5 25 45 65 85 105 125
T - TEMPERATURE (°C)
10 () DG183
Switching Time vs. Vp and Temperature
230
'/
P
210
,/,tON
190 ~ > ]
(Vo =75V A Vo=-7.5V
170 >
ton, A —1__|
tOFF tOFF
(ns) 150 Vo = 7.5V —
o |
130 ~
7 —rT__1
|~ Vp=7.5V
110
90
-55 -35 -15 5 25 45 65 85 105 125
T - TEMPERATURE (°C)
30 () DG184
rps(on) VS. Temperature
1000

Vs = -Va (MA>I<).
A

lpb=1m

DS(ON) 100
QO

B SUFFIX

g
,’4 ——
/, A SUFFIX
1o | |
-55 -15 25 65 105

T - TEMPERATURE (°C)
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TYPICAL CHARACTERSITICS (Cont’d)

30 () DG184
Switching Time vs. Vp and Temperature
130
120
110
¢ 100 Vo =75V
ON, I 1 ]
torF  go vV =-7.5V
(ns) ton E
80 Vo=-75V
70 L Wp=75V
60
50
-55 -35 -15 5 25 45 65 85 105 125
T - TEMPERATURE (°C)
75 Q) DG185
rps(on) VS. Temperature
1000 Y T r
Vg =-10V
Ip = =10 mA
rDS(ON) 100 IB SUFFIX
()
= f—=t—1 A SUFFIX
10
-55 -15 25 65 105
T - TEMPERATURE (°C)
75 Q) DG185
Ip(oFF) vs. Temperature
1000 EE=T—F —F—p—pp e
[ M B SUFFIX
® A SUFFIX
Ip
A —=—=—
1 __1__1 -
7
B SUFFIX -
1 %_zk = A SUFFIX =
0.1 :
25 45 65 85 105 125

T - TEMPERATURE (°C)

30 () DG184
Ip(oFF) vs. Temperature

1000

TEST LIMITS 3 V+ =10 V, V- = =20
mBSUFFIX V. =5V,Vg=0
L ® A SUFFIX = Vp=-10V,Vg =10V
100 —4
Ip
(nA) 10
= 5 SURFIX =
— =
1 = A SUFFIX =
——
0.1
25 45 65 85 105 125
T - TEMPERATURE (°C)
75 Q) DG185
Switching Time vs. Vp and Temperature
130
120
110
100 Vp=7.5V
|
ton, | Vo =Z7.5V 1
torr 90
(ns) ON Vp=-7.5V 1
80
torF iﬂlr T T
70 - Vo =75V
60
50
-56 -35 -16 5 25 45 65 85 105 125
T - TEMPERATURE (°C)
Capacltance vs.Vp or Vg 10 Q) FET
30
26
N VinL = 0.8V
\ VinH =2V 1
22 \‘ Cs(oFF) f  =1MHz |
Cs:.Co P T —
(PF) 18 \‘ Cp(on) + Cs(on)
] N
T
14 Cp(oFF)
| |
0 [ |
-8 -4 0 4 8

Vp or Vg - DRAIN or SOURCE VOLTAGE (V)
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TYPICAL CHARACTERSITICS (Cont'd)

Capacitance vs.Vp or Vg 30-75 Q) FET “OFF" Isolation vs. Frequency 10y FET
20
Vine =0.8V 100 V=15V
18 ViNH =2V e V-=-15V
f=1MHz VR =0
16 I"Cp(ony * Csiony 80 V=5V
14 R =750
] Vi 2 220 mV RMS
12 60
Cs.Co o N iso.
T~
(pF) et Cs(oFF) (dB) NN
8 40 N
6 ~ r‘|::(0|=|=')— \‘\
4 i 20 N
2 CAPACITANCE IS MEASURED FROM
TEST TERMINAL TO COMMON ]
0 1 1 1 1 1 1 1 1 1 0
-10 -8 -6 -4 -2 0 2 4 6 8 10 108 108 107 108
Vb or Vs - DRAIN or SOURCE VOLTAGE (V) f - FREQUENCY (Hz)

Typical delay, rise, fall, settling times,
and switching translents in this clrcult.

“OFF” Isolation vs. Frequency 30-750, FET

100
90
\\
80
70 N
N
60 N
1SO.
(dB) 50
40 Fve=15V {
| V-=-15V |
3 Fvazo
20 | Viocag =+5V
RL = 95“
10} viy 2 220 mv RMS
0 L 11
108 108 107 100

f - FREQUENCY (Hz)
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TYPICAL CHARACTERSITICS (Cont’d)

6
Vi 4
v,
0
vo 10
(‘?) 5
0
6
vV, 4
(‘?) 2
0
A/ 2
(\?) 0
-2
2
0
Vo -2
M
-6
5
V, 0
M
-10

Rgen s
___I genw
DG183
LOGIC INPUT
J ~N
Vgen = 10 V
[
J N
Vgen =5V
A\
\ A
Vg.en =.0 )
A
V.
Vgen = -5 V
\ Z
/
Vgen = 10 V
0 0.4 0.8 1.2 1.6
t - TIME (us)

V,
WY

V,
Ry}

V,
™

V
Y|

V,
™)

If Rgen, R, or C_Is increased, there

will be proportional increases in rise
and/or fall times.

DG184, DG185

+6
+4
+2

LOGIC INPUT

+10
s B \

Vgen = 10 V

+6
+4
+2

P~
et

Vgen =5 V

2
+0 A
2 \1/
Vgen =0 v

+2

2 /Z
-4

-6 Vgen = =5 V
|

Vgen = -10'V

0 04 0.8 1.2 1.6
t - TIME (1)
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SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg
may be + or - as per switching time test circuit. Vg is the steady state output with switch ON.
Feedthrough via gate capacitance may result in spikes at leading and trailing edge of output waveform.

(REPEAT TEST

3.0V —————\ t <10 ns ton :Vg=+3V 53,_ V+15V FOR INp, S AND D3)
ose #1.5v K1.5V  tr<10ns torr:Vg=-3V ? ? SWITCH
ov swiren S D, OUTPUT
o— o] Vour
SWITCH
INPUT VS £3V INPUT :
0_9 ]N1 I C L R L
SWITCH
OUTPUT 0 V —— el WUt D> | pF:I: 300
—=1 toN —= toFF —- =
vn L. v
oV A -5V
(LOGIC “1" = SWITCH ON) =
RL
Vour =Vs RL* rpsion)
APPLICATION HINTS*
VIN
Logic Input
V+ V- Vi Vs
Positive Negative Logic VR VVoIt:ﬂgis / Analog
Switch Supply Supply Supply Reference INH Voltage
Family Voltage Voltage Voltage Voltage ViNLMax Range
(V) (V) V) (V) v) (V)
10 a 15%* -15 5 GND 2.0/0.8 -7.51t0 15
and
30 0 10 20 5 GND 2.0/0.8 -12.5t0 10
12 -12 5 GND 2.0/0.8 -4.5 to 12
15** -15 5 GND 2.0/0.8 -10 to15
75 Q 10 -20 5 GND 2.0/0.8 -15to 10
12 -12 5 GND 2.0/0.8 -7 to 12

* %

Application Hints are for DESIGN AID ONLY, not guaranteed and not subject to production testing.
Electrical Parameter Chart based on V+ = +15 V, V- =-15V, VL = 5 V, Vg = GND.
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with SPDT JFET Switch
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FEATURES

@ Constant ON Resistance
over Entire Analog Range

BENEFITS

® Low Leakage Errors

® Low Crosstalk
Capability

© Low Distortion
e Eliminates Large Signal

o High Bandwidth

APPLICATIONS

@ Audio Switching

e Video Switching

® Sample/Hold

e D/A Ladder Switches

DESCRIPTION

The DG186-188 are precision single-pole,
double-throw (SPDT) analog switches designed tg

provide accurate switching of video and audia®,
signals. This series, like the entire DG180 family, is .:

ideally suited for applications requiring a ganstant
ON resistance over the entire analog range.

The major design difference is the ON resistgrﬁ;e,
being 10, 30, and 75 Q for the G186, DEG187; and

DG188 respectively; Reéduced switching: érrors are -

achieved through low ledkage current { 1s(oFF)
< 1nA for the DG187/188). .Applications which
benefit from flat ON (gsistance include audio
switching, video switching, and sample-and-holds.

Each device comprises four N-channel JFET
transistors and a bipolar driver (TTL compatible) to

achieve fast and accurate switch performance. The

‘driver is designed to achieve break-before-make

switching action, eliminating the inadvertent
shorting between chanriels arid the crosstalk which
would result, In the ON state, each switch conducts

_ current equally weli-in either ‘direction. In the OFF
" condition, the switches will ‘block up to 20 V

peak-to-peak, with feedthrough less than -60 dB at
10 MHz.

Packaging for the DG186-188 includes a 14-pin side
braze, flatpack, and 10-pin metal can options.
Performance grades include both a military, A suffix
(-55 to 125°C) and industrial, B suffix (-25 to
85°C) temperature range. The flatpack option is
only available in the military grade.

PIN CONFIGURATION

Dual-In-Line Package
Top View

Flat Package

Top View

NC ——1
NC ————]»>
D4 ————s3
S ———4
IN —————5
V+ —————¢
VL=‘7

14— NC
13 —————= NC
12— D2
MNMf——=3 S,
1of———= NC
of—— v-
sf———— vy

Order Numbers:
Side Braze:

DG186AP or DG186BP
DG187AP or DG187BP
DG188AP or DG188BP

Top View

Order Numbers:
DG187AL/883 or DG188AL/883

Metal Can Package

Order Numbers:

DG186AA or DG186BA
DG187AA or DG187BA
DG188AA or DG188BA

*Common to Substrate and Case
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FUNCTIONAL BLOCK DIAGRAM

s, O oA 0,

g0 Aoy,
|
|

One SPDT Switch per Package

Truth Table*

LOGIC SW 1 SW 2

0 OFF ON

1 ON OFF
Logic “0" < 0.8 V
Logic “1” > 2.0 V

*Switches Shown for Logic “1” Input

ABSOLUTE MAXIMUM RATINGS

B o T 36V Current (Al Other Pins) ........ciivvnvnnininns 30 mA
VEtOVp ot 33V Storage Temperature .................... -65 to 150°C
Voto V- oo a3V Operating Temperature (A Suffix) ........ -55 to 125°C
Vo tOVg vttt 122V (B Suffix) ......... -25 to 85°C
VLo Ve 36V Power Dissipation*
VLIOVIN covvneeniiiiiiiii 8V Metal Can** ....'eeivieiiineeeeeenennennnns 450 mw
VL to VFl ....................................... 8V 14-PIN DIP* % o oo e 825 mwW
le TOVR ¢ iiiii it i i i e e 8V Flat Pack* *** oo e 900 mW
VRI0O Vo i i e e 27V
Rto * All leads welded or soldered to PC board.
VR to VIN ..................................... 2V P Derate 6 mW/°C above 75°C.
Current (Sor D) DG186 .............cvvnvennn 200 mA *++ Derate 11 mW/°C above 75°C.
Current (S or D) DG187, DG188 ................ 30 mA **** Derate 10 mW/°C above 75°C.
SCHEMATIC DIAGRAM (Typical Channel)
Vi V+
[]
h 4 — I
=G
h 4
3 = s
IN ’—l
D
A 4 N
A 4 1"
Ir
P
K e
| ]
Lo
A V-
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ELECTRICAL CHARACTERISTICS 2 DG186
Test Conditions LIMITS
Unless Otherwise Specified: |1=25°C A B
V=15V 2=125,85°C | sUFFIX SUFFIX
V-=-15V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
V= 5V d b b Y
PARAMETER SYMBOL Vg= 0V TEMP| TYP | MIN MA)e MIN |MAX] UNIT
SWITCH
Analog Signal Range© VANALOG 1,2,3 -7.5 15 -7.5 15 v
Vp=-7.5V 1,3 | 7.5 10 15
Drain-Source D , .
ON Resistance Tps(on) lg=-10 mA 2 20 25 | @
Vg=10V, vp=-10V 1 0.05 10 15
Source OFF | Ve=10V,v-=-20v] 2 1000 800
Leakage Current S(OFF)
Vg=7.6V 1 0.05 10 15
=-7.5V 2 1000 300
Vin =0.8V Vo=-7
e
or2.0Veiye- fo0v,vp=10v| 1 |o0.04 10 15
vi=10V,v-=-20v] 2 1000 300 | MA
Drain OFF | + = s =
Leakage Current D(OFF)
Vg=-7.5V 1 0.03 10 15
Vp=7.5V 2 1000 300
Channel ON Ip(ony + “Ve= - 1 1-01] -2 -10
Leakage Current |s((or\:) Vo=Vs=-7.5V 2 -200 -200
Saturation Drain Current Ipss 2 ms Pulse Duration 1 300 mA
INPUT
Input Current with | Vi =5V 1 1<0.01 10 10
Input Voltage HIGH INH N 2 20 20
MA
Input Current with . -
Inout Voltage LOW FINL Vi =0V 1,2,3| -30 | -250 -250
DYNAMIC
Turn-ON Time ton 1 240 300 350
See Switching ns
Time Test Circuit
Turn-OFF Time torr 1 140 250 300
Source-OFF Capacitance | Cs(orr) Vg=-5V,Ip=0 1 21
Drain-OFF Capacitance Cporr) | f=1MHz Vp=-5V,lg=0 1 17 pF
C
Channel ON Capacitance | ~D(ON * Vp=Vg=0V 1] 17
Cs(on)
OFF lIsolation f=1MHz, RL=758Q 1 >55 dB

5-76



incorporated DG186/187/188

ELECTRICAL CHARACTERISTICS 2 DG186
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
Vi=15V 2=125,85°C SUFFIX SUFFIX
V\; = —155VV 3=-55,-25°C|-55 to 125°C ] -25 to 85°C
L=
PARAMETER SYMBOL Vg= 0V TeEMP| TYP /| MIN°|MAXE] MIN[mMax®] uNiT
SUPPLY
Positive Supply Current I+ 1 0.8 0.8
Negative Supply Current |- 1 -3 -3
Vin=0Vor5V mA
Logic Supply Current I 1 3.2 3.2
Reference Supply Current Ir 1 -2 -2
ELECTRICAL CHARACTERISTICS 2 DG187
Test Conditions LIMITS
Unless Otherwise Specified. 1=25°C A B
V=15V 2=125,85°C SUFFIX SUFFIX
V-=-15 V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
L=V d b b b
PARAMETER SYMBOL, V= 0V TEMP| TYP °| MIN®|MAX] MIN®|MAXT] uNIT
SWITCH
Analog Signal Range VANALOG 1,2,3 -7.5 15 -7.5 15 v
Drain-Source . Vp=-7.5V 1,3 | 22 30 s0 | o
ON Resistance DS(ON) lg=-10 mA 2 60 75
Vg=10V,vp=-10V| 1 [o0.06 1 5
Source OFF | Vi=10V, V-=-20v| 2 100 100
Leakage Current S(OFF)
Vg=7.5V 1 |o0.13 1 5
Viy = 0.8V Vp=-75V 2 100 100
e
or2OVEy s tov, vp=t0v| 1 |o.04 1 5 R
Drain OFF | Vi=10V, v-=-20v| 2 100 L
Leakage Current D(OFF)
Vg=-7.5V 1 |0.03 1 5
Vp=7.5V 2 100 100
Channel ON Ipony + RV 1 |-0.02] -2 -10
Leakage Current IS((ON) Vo=Vs=-7.5V 2 -200 -200
INPUT
Input Current with _ 1 <0.01 10 10
Input Voltage HIGH fink Vin =5V 2 20 20
HA
lRB‘u‘i Sglrtraegé oW I ViN =0V 1,2,3| -30 | -250 -250
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ELECTRICAL CHARACTERISTICS @ DG187
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C
. A B
V+=15V 2=125,85°C SUFFIX SUFFIX
V-=-16V 3=-55,-25°C|-55 to 125°C| -25 to 85°C
V=sv d b b H
PARAMETER SYMBOL Vg= 0V TempP| TYP ¢| MIN®|MAX] MIN®|MAX®] uNIT
DYNAMIC
Turn-ON Time ton 1 85 150 180
See Switching ns
Time Test Circuit
Turn-OFF Time torr 1 95 130 150
Source-OFF Capacitance | Cs(orF) Vg=-5V,Ip=0 1 9
Drain-OFF Capacitance Cporr) | f=1MHz Vp=-5V,lg=0 1 6 pF
C
Channel ON Capacitance DN * Vp=Vg=0V 1 14
Cs(on)
OFF lsolation =1 MHz, R_=75%, 1 >50 dB
SUPPLY
Posltive Supply Current I+ 1 0.8 0.8
Negative Supply Current - 1 -3 -3
VAL =0Vors5V mA
Logic Supply Current I 1 3.2 3.2
Reference Supply Current Ig 1 -2 -2
ELECTRICAL CHARACTERISTICS 2 DG188
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C
R A B
V=15V 2=125,85°C SUFFIX SUFFIX
V\; = -1550/ 3=-55,-25°C|-55 to 125°C| -25 to 85°C
L=
PARAMETER sYMBOL VR= 0V TEMP| TYP ¢ MIN®|MAX| MIN®|MAXT] UNIT
SWITCH
Analog Signal Range © VANALOG 1,2,3 -10 15 -10 15 \Y
Drain-Source Vp=-10V, Viy=2.00r0.8V° | 13| 35 75 100 | o
ON Resistance "ps(on) lg=-10 mA 2 150 150
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ELECTRICAL CHARACTERISTICS 2 DG188
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
V+=15V 2=125,85°C SUFFIX SUFFIX
V-=-15V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
=5V d b b B)
PARAMETER SYMBOL| Vg= 0V TEMP| TYP ¢ MIN®|MAX] MIN°|MAX ] uNIT
SWITCH (Cont’d)
Vg=10V, vp=-10V 1 0.05 1 5
Source OFF | V=10V, V-=-20v| 2 100 100
Leakage Current S(OFF)
Vg=10V 1 0.07 1 5
Vp=-10V 2 100 100
Vg =0.8V|Vs=-10V,vp=10V]| 1 | 0.04 1 5 A
Drain OFF | or2.0Ve|y, _qov, v-=-20v| 2 100 100
Leakage Current D(OFF)
Vg=-10V 1 0.05 1 5
Vp =10V 2 100 100
Channel ON Ipon + “Ve= - 1 1-0.03} -2 -10
Leakage Current I's(on) Vo=Vs=-10V 2 -200 -200
INPUT
Input Current with | Vi =5V 1 <0.01 10 10
Input Voltage HIGH INH IN = 2 20 20
HA
Input Current with -
Inbut Voltags LOW IinL Vin =0V 1,2,3| -30 | -250 -250
DYNAMIC
Turn-ON Time ton 1 120 250 300
See Switching ns
Time Test Circuit
Turn-OFF Time torF 1 100 130 150
Source-OFF Capacitance | Cg(oFr) Vg==-5V,Ip=0 1 9
Drain-OFF Capacitance Cporr) | f=1MHz Vp=-6V,Ig=0 1 6 pF
(o
Channel ON Capacitance b(oN) * Vp=Vg=0V 1 14
Cs(on)
OFF Isolation f=1MHz, RL=75Q0 1 >50 dB
SUPPLY
Positive Supply Current I+ 1 0.8 0.8
Negative Supply Current - 1 -3 -3
Vn=0VorsV mA
Logic Supply Current I 1 3.2 3.2
Reference Supply Current Ir 1 -2 -2
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DG186/187/188 incorporated

ELECTRICAL CHARACTERISTICS 2

NOTES:

a. Refer to PROCESS OPTION FLOWCHART for additional information.

b. The algebrﬁlc convention whereby the most negative value is a minimum and the most positive a maximum, Is used In
this data sheet.

c. Guaranteed by design, not subject to '\Productlon test.

d. 1\‘/yplcal values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

e. Vi = Input voltage to perform proper function.

DIE TOPOGRAPHY (DRIVER)

Interchip Pad Connections
A Not Connected
B From JFET 2, Source
C Not Connected
- 80 mils - D Not Connected
E To JFET 2, Gate
F Not Connected
G To JFET 1, Gate
8 H From JFET 1, Source
44 mils
7
Pad Function
6 No.
F G H 5 5 Inputi
6 V+
20X 7 VvV,
8 V
9 Na Connected
10 V- (Substrate)
CMJC
4 Capacitors 5 PNP Bipolar Transistors
4 Resistors 4 NPN Bipolar Transistors
6 P-channel enhancement MOSFET 4 Diodes
4 N-channel depletion JFET
TYPICAL CHARACTERSITICS
Supply Current vs. Temperature Iin vs. Vin and Temperature
5 100 T T
Vine =0
Viyp =5V
4 80 P
]
\§ -
S~ .
IL' [ 3 ‘\ ‘\ [L — 60 g "'lNL
o 1g \I\ Iin <
i ~I- A
(mA) ~." BAY
~
i ~
-lr g
1 20
I+
[ e
0 0
-556 -36 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125
T - TEMPERATURE' (°C) T - TEMPERATURE (°C)
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DG186/187/188

TYPICAL CHARACTERSITICS (Cont’d)

10 {) DG186
rps(on) VS. Temperature
100
Vb = -Va(MAX).
Ig=-10 mA
r'DS(ON) I
(.Q. ) 10 ZZZ
1
-50 -25 0 25 50 75 100 125
T - TEMPERATURE (°C)
10 ) DG186
Leakage vs. Temperature
100 p=—r—r———————————
EVe=10V
F V- =-20V
X \\ﬁ_ =5V
L Vg = 0 A
10 A=A
71 7
ID , s | “, v
(nA) S (OFF) /
1
C Io(ony + s . o
bon) * Is(on) A
// /) //'|D(OFF)
o1 A L1
25 45 65 85 105 125
T - TEMPERATURE (°C)
30 Q) DG187
Switching Time vs. Vp and Temperature
130
120
110
100 VWb =75V
ton, i Vo =75V ]
torr 90 | G —
(ns) ton §IVD =75V ]
80 Z T
torr =T 1
70 o |VD =75V
60 i
|

50
-56 -36 -15 5 25 45 65 85 105 125
T - TEMPERATURE (°C)

230
210

190

t 170
ON,
torr
(ns) 150

130

110

90
-55 -36 -15 5 25 45 65 85 105 125

1000

rps(ony 100
(£2)

10

10 {) DG186
Switching Time vs. Vp and Temperature

r/'
~ton
/, | /7¢
B | P
Vo =75V _F \Vp=-71.5V
L~

P —

\

tor

\

Vo =-7.5V

|
A 7.5V
- b=7,

T - TEMPERATURE (°C)

30 Q) DG187
rps(on) V8. Temperature

Vs = -V (MAX).
Ip=1mA

B SUFFIX s
]

]
> —
= A SUFFIX

-
/

-55 -15 25 65 105

1000

100

|
(nz) 10

0.1

T - TEMPERATURE (°C)

30 () DG187
Ip(oFF) vs. Temperature

[ TEST LIMITS
-8 B SUFFIX
F® A SUFFIX

V=10 V, V- = -20 V
V_=5V,Vg=0
Vp=-10V,Vg =10V

I D
[ B SUFFIX P

= A SUFFIX =<

25 45 65 85 105 125

T - TEMPERATURE (°C)
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DG186/187/188 Siiconix

incorporated
TYPICAL CHARACTERSITICS (Cont'd)
75 () DG188 75 () DG188
rps(on) VS. Temperature Switching Time vs. Vp and Temperature
1000 T . 130
Vg =-10V
Ip = =10 mA 120
110
100 Vo=75V
1
t Vp =-7.5V 1
FDS(ON) 4gg |B SUFFIX tg:l’:. 90 D :
Q) — (ns) ;ﬁélvo v
—— A SUFFIX 80 torr _4/!7 —
70 Ll Ww=75V
60
10 50
-55 -15 25 65 105 -66 -356 -15 5 25 45 65 85 105 125
T - TEMPERATURE (°C) T - TEMPERATURE (°C)
75 Q) DG188
Ip(oFF) vs. Temperature Capacitance vs.Vp or Vg (10 Q) FET)
1000 P T T 30 "
F TEST LIMITS V¢ =10V, V-=-20V
[ M B SUFFIX VL =5V,Vg=0
[ ® A SUFFIX Vp=-10V,Vg =10V 26
100 N VinL =0.8V
S VINH =2V 1
22 \‘ Cs(oFF) f  =1MHz |
o 10 Cs.Cp ™ i
(nA) ==== ? (PF) 14 \‘ Cpon) + Cs(on)
l [ ]
| B SUFFIX P — N
— ~—
1 = =
: = A SUFFIX 14 b?(OFT)
0.1 L 10 | |
25 45 65 8 105 125 -8 -4 0 4 8
T - TEMPERATURE (°C) Vp or Vg - DRAIN or SOURCE VOLTAGE (V)

Capacitance vs.Vp or Vg (30-75 ), FET) “OFF" Isolation vs. Frequency (10£) FET)

20 00
Via = 0.8 V 1 Vi< 15V
18 leH =2V - V-=-15V
f=1MHz Va =0
16 I"Coiony + Csion 8 V=5V
14 RL =75 \Q. 1
N VlN = 220 mV RMS
12 60
Cs:Co N 1SO
F ~J )
(pF) ~J__ CS(OFF) (dB) N
8 40 N
6 ~ Cp(orF) — N
| N
4 ] 20
2 CAPACITANCE IS MEASURED FROM
TEST TERMINAL TO COMMON ]
0 1 1 1 1 1 1 1 1 L 0
-10 -8 -6 -4 -2 0 2 4 6 8 10 108 108 107 108
Vp or Vg - DRAIN or SOURCE VOLTAGE (V) f - FREQUENCY (Hz)
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P ated DG186/187/188

TYPICAL CHARACTERSITICS (Cont’d)

Typlcal delay, rise, fall, settling times,

“OFF" Isolation vs. Frequency (30-75 L FET) and switching transients in this circuit.
100
90
N,
80 AN sV, v
70 ? L ?v+
M Rgen g o
60 _J:-Wv—o——_o"]/‘—w
1SO. 50 ——Vgen IN !
(dB) =t 4 Iwc -
a0 ety | l D> 10ka | p
30 LV-=-15Vv N L T = =
VR =0 _+_VR 20V
20 F Viogig =15V = =
R°S95
10 | Vi 2 220 mV RMS
[¢] " L 11 '”"e L - o If Rgen, R, or C Is Iincreased, there
10 10 10 10 will be proportional increases In rise
f - FREQUENCY (Hz) and/or fall times.
DG186 DG187, DG188
6 6
iy 4 —] vy 4 —
v) 2 LOGIC INPUTH v) 2 LOGIC INPUT—
° 1 ’ 1
Vo 10 ' Vo 10
v) 5 JI \\ V) 5 } \\
0 0
Vgen =10V Vgen =10V —
6 ~ 6
vo [T vo  2T] \
A\ \"
(V) 5 7 ] V) 5 7
Vgen=5V | Vgen=5V |
2 2
Vo o Fa Vo o oL_IA
v 2 ] v, \
) - V?en s 0 . i ) 4 V°.°" =.° ) i
2 2
0 A\ 0
Vo -2 Vo -2
V), p (7 P4
-6 Vgen=-5V | -6 Vgen =-6V ]
1 11
5 5
Vo O a Vo 0
Ry AN ] v -5
-10 / Vgen =10V -10 Vgen = 10V ]
[ | [ |
0 0.4 0.8 7.2 1.6 0 0.4 0.8 1.2 1.6
t - TIME (us) t - TIME s)
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SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vs
may be + or — as per switching time test circuit. Vg is the steady state output with switch ON.
Feedthrough via gate capacitance may result in spikes at leading and trailing edge of output waveform.

(LOGIC "1" = SWITCH ON) 5V 15V
PV w ? SWITCH
3.0V, t.<10 ns ton:Vg=+3V
LogIc 1.5V 1.5V ] Vg=-3v S1 D, OUTPUT
INPUT oy \ N tt <10 ns torr:Vs o —o/x_l Vour
SWITCH ¢ "
SWITCH INPUT é———o’l/l— %
FinpoT Vs £3V |
A
0.9 |
SWITCH IN c R
OUTPUT 0 v—-———/ 0.1 LOGIC __D_D-_l 30 'ﬁF:I: 3000
— ton f— torr INPUT 1L
Vin <[ i o7
NOTE: LOGIC INPUT WAVEFORM IS INVERTED 0 \y R V‘1 5V
FOR SWITCHES THAT HAVE THE == -
OPPOSITE LOGIC SENSE CONTROL.
Vour =Vs .
R+ rps(on)
APPLICATION HINTS*
Vin
vi v- v Ve | Losicimput | g
Positive Negative Logic Reference y 0 t:/lgig f Analog
Switch Supply Supply Supply Supply INH Voltage
Family Voltage Voltage Voltage Voltage ViNLMax Range
(V) (V) V) (V) V) V)
100 15* -15 GND 2.0/0.8 -7.51t0 15
and
30 O 10 . =20 GND 2.0/0.8 -12.5 to 10
12 -12 GND 2.0/0.8 -4.5to 12
15** -15 5 GND 2.0/0.8 -10 to15
75 Q 10 -20 5 GND 2.0/0.8 -15 to 10
12 -12 5 GND 2.0/0.8 -7 to 12

*

** Electrical Parameter Chart based on V+ =15V, V- =-15V, V. =5V, Vg = GND.

Application Hints are for DESIGN AID ONLY, not guaranteed and not subject to production testing.
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Pesrporated DG189/190/191
High-Speed Driver with
Dual SPDT JFET Switches

FEATURES BENEFITS APPLICATIONS

e Constant ON Resistance
over Entire Analog Range

® |ow Leakage Errors

® Low Crosstalk
Capability

o Low Distortion

® Eliminates Large Signal

e High Bandwidth

® Audio Switching

® Video Switching

e Sample/Hold

® D/A Ladder Switches

DESCRIPTION

The DG189-191 are precision dual single-pole,
double-throw (SPDT) analog switches designed to
provide accurate switching of video and audio
signals. This series, like the entire DG180 family, is
ideally suited for applications requiring a constant
ON resistance over the entire analog range.

The major design difference is the ON resistance,
being 10, 30, and 76 {1 for the DG189, G190, and
DG191 respectively. Reduced switching errors are
achieved through law leakage cutrent ( ls(oFF)
< 1 nA for the DG180/181). Applications which
benefit from flat ON resistance include audio
switching, video switching, and sample and holds.

Each device comprises four N-channel JFET
transistors and a bipolar driver (TTL compatible) to

achieve fast and accurate switch performance. The
driver is designed to achieve break-before-make
switehing action, eliminating the inadvertent
shorting between channels angf the crosstalk which
would result, In the ON state, each switch conducts
curregnt equally well in either direction. In the OFF

‘condition, the switches will block up to 20 V

peak-to-peak, with feedthrough less than -60 dB at
10 MHz.

Packaging options for the DG189-191 include the
16-pin side braze, and the 14-pin flatpack. The
flatpack version is only available for the DG190/191.
Performance grades include both the military, A
suffix (-55 to 125°C) and industrial, B suffix (-25 to
85°C) temperature ranges. The flatpack option is
only available in the military grade.

PIN CONFIGURATION

Dual-In-Line Package
Top View

D1E
NG [Z]
03E
SsE
S4E
B, [&]
Ne [7]
D2 [&]

Order Numbers:
Side Braze:

DG189AP or DG189BP
DG190AP or DG190BP
DG191AP or DG191BP

Flat Package

S4 1 14— 83
Dy —= 2 13 1 D3
D2 —— 3 12 1 D4
Sp 4 1 ! S1
IN2 5 10 1IN 4
V+ 6 9 1V~
\7% 7 8 1 VH
Top View

Order Numbers:
DG190AL/883 or DG191AL/883
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FUNCTIONAL BLOCK DIAGRAM

sjo————— oA ——op;

sao—————o/:/l————oo:;
|
|

IN1o———| >—I>-_I

s0————— o0& —op,

S4 o———o/:/l-—oo‘«,
|
|

Two SPDT Switches per Package*

Truth Table

SW 1 SW 3

LOGIC SW 2 SW 4

0 OFF ON

1 ON OFF
Logic “0” < 0.8V
Logic “1" > 2.0V

*Switches Shown for Logic “1” Input

ABSOLUTE MAXIMUM RATINGS

VHE o Ve i e 36V Current (S or D) DG190, DG191 ............... 30 mA
VHtoVD i e e e 33V Current (All Other Pins) ................ooviutn 30 mA
Vpto V- BV Storage Temperature .................... -65 to 150°C
VptoVg i e 22V Operating Temperature (A Suffix) ........ -55 to 125°C
Veto V- e 36V (B Suffix) ......... -25 to 85°C
VL OV v e 8V Power Disslpation*
VLIOVR o 8V 16-PIN DIP** .ottt 900 mW
VINtOVR (o e 8V 14-Pin Flat Pack*** o\ ovvee s 900 mwW
VRIO V= e 27V * All leads welded or soldered to PC board.
VRIOVIN ot e 2V **  Derate 12 mW/°C above 75°C.
Current (SorD) DG189 .......covvviiinvinnen 200 mA *** Derate 10 mW/°C above 75°C.
SCHEMATIC DIAGRAM (Typical Channel)
\'/% V+
2 e
h 4
s | s
N -
| D
h 4 IT
h A It
L
I
' j
A X
1 |
Do
A V-
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Filconk DG189/190/191
incorporated
ELECTRICAL CHARACTERISTICS 2 DG189
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
Vi=15V 2=125,85°C SUFFIX SUFFIX
V-=-15V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
=5V d b b H
PARAMETER SYMBOL Vp= 0V TEMP| TYP 9| MIN®|MAX] MIN®|MAXT] uNIT
SWITCH
Analog Signal Range® VANALOG 1,2,3 -7.5| 15 | -7.5| 15 \Y,
Drain-Source r Vp=-7.5V 1,3 7.5 10 15 Q
ON Resistance DS(ON) lg=-10 mA 2 20 25
Vg=10V, vp=-10V 1 0.05 10 15
Source OFF | Vi=10V, V-=-20v| 2 1000 300
Leakage Current S(OFF)
Vg=7.5V 1 0.05 10 15
Vp=-7.5V 2 1000 300
Vg =0.8V|Vs=-10V,vp=10V] 1 |0.04 10 5
Drain OFF | or2.0Velvi=10v,v-=-20v| 2 1000 300
Leakage Current D(OFF)
Vg=-7.5V 1 0.03 10 15
Vp=7.5V 2 1000 300
Channel ON Ipony + “Veo 1 1-01] -2 -10
Leakage Current Is((o,j) Vp=Vs=-7.5V 2 -200 -200
Saturation Drain Current Ipss 2 ms Pulse Duration 1 300 mA
INPUT
Input Current with | Vg =5V 1 <0.01 10 10
Input Voltage HIGH INH IN = 2 20 20
HA
IRS‘J% 33&':&2 oW I ViN =0V 1,2,3| -30 | -250 —250
DYNAMIC
Turn-ON Time ton 1 240 300 350
See Switching ns
Time Test Circuit
Turn-OFF Time torr 1 140 250 300
Source-OFF Capacltance | Cs(oFF) Vg=-6V,Ip=0 1 21
Draln-OFF Capacitance Cporr) | f=1MHz Vp=-5V,lg=0 1 17 pF
C
Channel ON Capacitance p(on) * Vp=Vg=0V 1 17
Cs(on)
OFF Isolation f=1MHz, RL=75Q, 1 >55 dB
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DG189/190/191 incorporated

ELECTRICAL CHARACTERISTICS i DG189
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C
. A B
V=15V 2=125,85°C SUFFIX SUFFIX
V-=-16 V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
=5V d b b o
PARAMETER SYMBOL Vg= 0V TEMP|{ TYP | MIN MA)eD MIN' |MAX] UNIT
SUPPLY
Positive Supply Current I+ 1 0.6 1.5 1.5
Negative Supply Current | |- 1 -2.7 -5 -5
Vin(All) = 0V or 5V mA
Loglc Supply Current I 1 3.1 4.5 4.5
Reference Supply Current Ir 1 -1 -2 -2
ELECTRICAL CHARACTERISTICS 2 DG190
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C
. A B
Vi=15V 2=125,85°C | SUFFIX SUFFIX
V\; = -155VV 3=-55,-25°CJ-55 to 125°C | -25 to 85°C
L=
PARAMETER SYMBOL VR= 0V TEMP| TYP ?| MIN?|MAX] MIN?|MAXT uNIT
SWITCH
Analog Signal Range © VaNALOG 1,2,8 -7.5 15 -7.5 16 \Y
Drain-Source - r Vp=-7.5V 1,3 ] 18 30 50 a
ON Resistance DS(ON) ls=-10 mA 2 60 75
Vg=10V, Vp=-10V 1 0.06 1 5
Source OFF | Vi=10V,v-=-20v] 2 100 100
Leakage Current S(OFF)
Vg=7.5V 1] 0.1 1 5
Vp =-7.5V 2 100 100
Viu=08Y|Vs=-10V,vp=10V| 1 | 0.05 1 2
Drain OFF l or2.0Vely, _qov, v-=-20v] 2 100 100
Leakage Current D(OFF)
Vg=-7.5V 1 ]0.08 1 5
Vp=7.5V 2 100 100
Channel ON Ipiony +, RV 1 -0.02] -2 -10
Leakage Current Is((o,j) Vo=Vg=-7.5V 2 -200 -200
INPUT
Input Current with | Vi =5V 1 <0.01 10 10
Input Voltage HIGH INH N = 2 20 20
HUA
D anrant v I Vi =0V 1,2,3] -30 | -260 -250
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ELECTRICAL CHARACTERISTICS 2 DG190
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
Vi =15V 2=125,85°C SUFFIX SUFFIX
V-=-15V 3=-55,-25°C|-55 to 125°C | -25 to 85°C
w=sv d b o
PARAMETER SYMBOL V= 0V TEMPl TP | MIN |MA><b MIN|max uniT
DYNAMIC
Turn-ON Time ton 1 85 150 180
See Switching ns
Time Test Circult
Turn-OFF Time tore 1 95 130 150
Source-OFF Capacitance | Cg(orF) Vg=-5V,Ip=0 1 9
Drain-OFF Capacitance Cporr) | f=1MHz Vp=-5V,lg=0 1 6 pF
[¢]
Channel ON Capacitance DN * Vp=Vg=0V 1 14
Cs(ony
OFF lsolation f=1MHz, RL=758 1 >50 dB
SUPPLY
Positive Supply Current I+ 1 0.6 1.5 1.5
Negative Supply Current I- 1 -2.7 -5 -5
Vin (Al =0Vor5V mA
Logic Supply Current 1 1 3.1 4.5 4.5
Reference Supply Current I 1 -1 -2 -2
ELECTRICAL CHARACTERISTICS 2 DG191
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
V=15V 2=125,85°C |  SUFFIX SUFFIX
V\; = -155vV 3=-55,-25°C|-55 to 125°C | -25 to 85°C
L=
PARAMETER SYMBOL V= 0V TEMP| TYP | MIN®|MAaX] MIN"|MAX®] UNIT
SWITCH
Analog Signal Range ¢ VaNALOG 1,2,8 -10 15 -10 15 \%
Drain-Source Vp=-10V,Viy =2.00r 0.8V | 4,3 | 35 75 100 | o
ON Resistance 'ps(oN) lg=-10 mA 2 150 150
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ELECTRICAL CHARACTERISTICS 2 DG191
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C A B
Vi=15V 2=125,85°C SUFFIX SUFFIX
V-=-15V 3=-55,-25°C|-55 to 125°C| -25 to 85°C
V= 5V d b b B
PARAMETER SYMBOL| Vr= 0V TEMP| TYP ¢| MIN?|MAX] MIN®|mAXT uNiT
SWITCH (Cont’d)
Vg=10V, vp=-10V] 1 | 0.05 1 5
- - 00 100
Source OFF 'siorF) V+=10V, V-=-20V] 2 1
Leakage Current Vg=10V 1 0.07 1 5
Vp=-10V 2 100 100
VN =0.8V|[Ve=-10V,vp=10V] 1 | 0.04 1 5 nA
or 2.0 ve — = 00 100
Erall? OFE . In0m) V¢=10V,V-=-20V] 2 1
urren
eakage turre Vg=-10V 1 | o0.05 1 5
Vp =10V 2 100 100
Channel ON Ipony + Vp=Ve=-10 V 1 [-0.03} -2 -10
Leakage Current Ision) pmrs 2 -200 -200
INPUT
Input Current with _ 1 <0.01 10 10
Input Voltage HIGH TiNH Vin =5V 2 20 20
MA
Input Current with - _ _ _
Input Voltage LOW I Viy =0V 1,2,3| -85 250 250
DYNAMIC
Turn-ON Time ton 1 120 250 300
See Switching ns
Time Test Circuit
Turn-OFF Time torr 1 100 130 150
Source-OFF Capacitance | Cgs(oFr) Vg=-5V,Ip=0 1 9
Drain-OFF Capacitance Cporr) | f=1MHz Vp=-5V,Ig=0 1 6 pF
(o}
Channel ON Capacitance pron) * Vp=Vg=0V 1 14
Csoon)
OFF Isolation f=1MHz, R =750, 1 >50 dB
SUPPLY
Positive Supply Current I+ 1 0.6 1.6 1.5
Negative Supply Current - 1 -2.7 -5 -5
Vin(A) =0 Vor 5V mA
Logic Supply Current I 1 3.1 4.5 4.5
Reference Supply Current Ir 1 -1 -2 -2
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incorporated DG189/190/191

ELECTRICAL CHARACTERISTICS ?

NOTES:

. Refer to PROCESS OPTION FLOWCHART for additional information.

. The algebralic convention whereby the most negative value Is a minimum and the most positive a maximum, Is used In
this data sheet.

. Guaranteed by design, not subject to production test.

. Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

. VN = Input voltage to perform proper function.

o000 Un

DIE TOPOGRAPHY (DRIVER)

Interchip Pad Connections
With 2 JFET's

No Connection

No connection

To JFET 2, Gate
From JFET 2, Source
From JFET 1, Source
To JFET 1, Gate

No Connection

No Connection

44 mils With 4 JFET's

From JFET 1, Source
To JFET 1, Gate

To JFET 3, Gate
From JFET 3, Source
From JFET 4, Gate
To JFET 4, Gate

To JFET 2, Gate
From JFET 2, Source

IIi"ad Function
o.
CMJB 10  Input 2

8 Capacitors 10 PNP Bipolar Transistors 11 V+

7 Resistors 4 NPN Bipolar Transistors 12V

12 P-channel enhancement MOSFET 4 Diodes 13 vp

4 N-channel depletion JFET 14 V- (Substrate)
15  Input 1

l< 80 mils n»l

IOTMMOOW>

IOTMMOOW>

TYPICAL CHARACTERSITICS

Supply Current vs. Temperature iy vs. i and Temperature

5 100

|
ViN

L
ViNH

J
=0
=5

\'

~

—
~

‘: ~ " 60 o
I~ 'Y

I+, Ig ]
\.l (HA) ~N

[ KNG

0 0
-55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 85 105 125
T - TEMPERATURE (°C) T - TEMPERATURE (°C)
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TYPICAL CHARACTERSITICS (Cont’d)

10 Q) DG189
rps(on) VS. Temperature
100
V p= -Va(MAX). ]
lg=-10 mA 1
rDs(oN) | ]
() —
o
1
-50 -25 0 25 50 75 100 125
T - TEMPERATURE (°C)
10 Q) DG189
Leakage vs. Temperature
100 — —
E V+ =10V
V- =-20V
X v\)_ =5V
L VR = 0 /A
10 i
Ip, | /I /,
D' ls
(nA) Is(oFF) A4 /
==
E Ioony + | . i
b(oN) + Ison) A
v /) //'ID(OFF)
0.1 A A [ 1
25 45 65 85 105 125
T - TEMPERATURE (°C)
30 ) DG190
Switching Time vs. Vp and Temperature
130
120
110
100 Ww=75V
ton, i 75V 1
torr 90
(ns) ton 4‘ pat
80 . Vo =-7.5V ]
OFF
/
70 - Wb = 7.5 v
60
50
-556 -35 -15 5 25 45 65 85 105 125

T - TEMPERATURE (°C)

230
210

190

170
ton,

torF
(ns) 150

130
110

90

1000

rDS(ON) 100
()

10

1000

100

|
(ni) 10

0.1

10 Q DG189
Switching Time vs. Vp and Temperature

r/’
/tON 7‘

Vo =75V

-
—

556 -36 -15 5 25 45 65 85 105 125

T - TEMPERATURE (°C)

30 ) DG190
rps(on) VS. Temperature

Vs = ‘VA(MAX)
Ir=1mA

B SUFFIX
"

P L1
/, A ISUFFllX

-15 25 65
T - TEMPERATURE (°C)

105

30 Q) DG190
Ip(orF) Vs. Temperature

TE ST LIMITS J V¢ =10V, V. 2
@ B SUFFIX V|_=5VV -0
® A SUFFIX Vp=-10V,Vg=10V

T
B SUFFIX

= A SUFFIX =

25 45 65 85 105 125
T - TEMPERATURE (°C)
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DG189/190/191

TYPICAL CHARACTERSITICS (Cont’d)

75 ) DG191
rps(on) V. Temperature
1000 v T T
Vs = -10 V
Ip = 10 mA
rps(oN) 100 IB SUFFIX
() -
. A SUFFIX
10
-55 -15 25 65 105
T - TEMPERATURE (°C)
75 Q) DG191
Ip(oFF) vs. Temperature
1000
F TESTLIMITS 3 V+ =10V, V-=-20V
F mB SUFFIX 9V, =5V,Vg =0
® A SUFFIX Vp=-10V, Vs-10V
100 —
o 10
(nA) ——
IR W — —
B SUFFIX -
1 : = A SUFFIX =]
0.1 L
25 45 65 85 105 125
T - TEMPERATURE (°C)
Capacitance vs.Vp or Vg (30-75 Q) FET)
20 VlNL =0.8 V
18 Vit =2V 4
f=1MHz
16 " cpon) + Csiony
14
12
CS-CD 10 \
F S
(pF) 8 S~ Cs(oFF)
6 e~ C D(0FF) —
4 |
CAPACITANCE IS MEASURED FROM
2 TEST TERMINAL TO COMMON ]
0 ] 1 1 1 1 1

10—8—6—4—2 0o 2 46 8 10
Vp or Vg - DRAIN or SOURCE VOLTAGE (V)

75 ) DG191
Switching Time vs. Vp and Temperature
130
120
110
100 Vo=75V
ton, - =75V ]
topr 90
(ns) oN §va =-7.5V ]
80
torF
70 - Vp=7.5V
60

50
-56 -35 -15 5 25 45 65 85 105 125
T - TEMPERATURE (°C)

Capacitance vs.Vp or Vg (10 ) FET)

30
26
N Vi =0.8V
\\ c VINH =2V ]
22 S (OFF) f =1 MHz |
Cs.Cp \\ T
PF) g ™ Coon) + Cs(ony
T | N
Ty
14 C?(OFT)
I | |
-8 -4 0 4 8
Vp or Vs - DRAIN or SOURCE VOLTAGE (V)
“OFF" Isolatlon vs. Frequency (10 £} FET)
100 Vi =15 V il
V-=-15V
VR =0
80 VL =5V
R_=758
W Vin 2 220 mV RMS
60
I(s&gi
N
40 NS
N
20 N
0
108 108 107 108

f - FREQUENCY (Hz)
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TYPICAL CHARACTERSITICS (Cont’d)

1SO.
(dB)

V)

V)

Vo
(V)

v)

Vo
(V)

“OFF” Isolation vs. Frequency (30-75 ) FET)

100

90

N

80
70

60

50

40 I ve=1
V-=-15V

I Vit

20 [ Vioag =#5V
RS9 a

10 | Vyy 2 220 mV RMS

|

0

5V

108

108 107

108

f - FREQUENCY (Hz)

DG189

onN A~ O

LOGIC INPUTH

| I 1

Vgen = 10V

o A~ O

N

Vgen =5V

v Vgen =| 0 b

-5

]

-10

/ er" - 1o|v -

0.4 0.8 1.2
t - TIME (us)

1.6

v)

Vo
v)

Vo
v)

Vo
(V)

onN»>»O

(=]

oN MO

-5
-10

Typlcal delay, rise, fall, settling times,
and switching transients in this circuit.

5V 10V
VL Qv+

If Rgen, Ri, or C_Is Increased, there

will be proportional increases In rise
and/or fall times.

DG190, DG191

LOGIC INPUT—
1 l
[ 1
] \
Ji N
Vgen =10V —
/ |
Vgen=5V
A
\‘/V;en—o |
1 1 1
j
/1 Vgen=-5V |
1
Vgen =10V |
L1 1
0 1.6

0.4 0.8 1.2
t - TIME @9)
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SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg
may be + or — as per switching time test circuit. Vg is the steady state output with switch ON.
Feedthrough via gate capacitance may result in spikes at leading and trailing edge of output waveform.

(LOGIC "1" = SWITCH ON) 5V 15V
3.0V ? Ve w9 SWITCH
toaic V" Wisv gy (rS1Ons  ton:Vs=+43V oUTPUT
. . t;<10ns Va=-3V S3 Ds
INPUT ] N torriVs=-3 o——o 7% Vour
T =, o
1
W ve v > =
0.9
SWITCH 0.1 IN ' CL R
OUTPUT 0V —— LoGic _D_D._! 30 pF 3000,
—={ ton — torFr INPUT
Vin J;. L -
NOTE: LOGIC INPUT WAVEFORM IS INVERTED VR V-
FOR SWITCHES THAT HAVE THE 1 oV -15V
OPPOSITE LOGIC SENSE CONTROL. = .
Vour =Ve ———t—
RL* rpson)

(REPEAT TEST FOR INp, Sp, S4. Dy, AND Dy)

APPLICATION HINTS*

Vin
Logic Input
V+ V- VL VR Vs
Positive Negative Logic Reference VVOR:A(‘??‘ / Analog
Switch Supply Supply Supply Supply INH Voltage
Family Voltage Voltage Voltage Voltage VinLMax Range
V) V) (V) (V) (V) (V)
10 O 15%* -15 5 GND 2.0/0.8 -7.510 15
and
30 0 10 -20 5 GND 2.0/0.8 -12.5 to 10
12 -12 5 GND 2.0/0.8 -4.5 to 12
16%* -15 5 GND 2.0/0.8 -10 to15
75 Q 10 -20 5 GND 2.0/0.8 -15to 10
12 -12 5 GND 2.0/0.8 -7 to 12

*

Application Hints are for DESIGN AID ONLY, not guaranteed and not subject to production testing.
** Electrical Parameter Chart based on V+ =15V, V- =-15V, V| =5V, Vg = GND.
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Dual Monolithic SPST
CMOS Analog Switch

Siliconix
incorporated

FEATURES
® +15 V Input Signal Range

BENEFITS

e Wide Dynamic Capabilities

® 44 Volt Maximum Supply
Ratings

® ON Resistance < 70 Q

e TTL and CMOS
Compatability

o Higher Power Supply
Tolerance

e Simple Interfacing

@ Reduced External
Component Count

APPLICATIONS
® Servo Control Switching

® Programmable Gain
Amplifiers

® [ntegration Reset
Switching

e Static Protected Logic
Inputs

DESCRIPTION

The DG200A is a dual, single-pole, single-throw
analog switch designed to provide general purpose
switching of analog signals. This device is ideally
suited for designs requiring 4 wide analog voltage
range coupled with tow ON resnstance

The DG200A is designed on’ Sihcomx PLUS-40
CMOS process to actiave a high voltage rating and
superior switch performance. An epitaxial layer
prevents latchup.

Edch switch conducts equally well in both directions
when ON, and blacks up it 30 volts peak-to-peak

‘when OFF. In the ON condition, this bi-directional
- .’switch introduces no offset voltage of its own.

'Packaging for the DG200A include a 14-pin CerDIP,

metal can, and plastic DIP options. Performance
grades include military, A suffix (-55 to 125°C),
industrial, B suffix (-25 to 85°C), and commercial,
C suffix (0 to 70°C) temperature ranges.

PIN CONFIGURATION

FUNCTIONAL BLOCK DIAGRAM

Dual-In-Line Package

IN 4
NC
V+ (SUBSTRATE)
NC

Top View
Order Numbers:

CerDIP: DG200AAK, DG200AAK/883
DG200ABK, DG200ACK
Plastic: DG200ACJ

V+ (SUBSTRATE AND CASE)

Top View

Metal Can Package

Order Numbers:

DG200AAA, DG200AAA/883
DG200ABA, DG200ACA

s, o o{‘——op,

|
“o D>

S, O 0{"—OD2

| |
v D>

Two SPST Switches per Package*

TRUTH TABLE

LOGIC | SWITCH
0 ON
1 OFF

LOGIC "0” < 0.8V
LOGIC "1"2 2.4V

* Switches Shown for Logic "1" Input
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ABSOLUTE MAXIMUM RATINGS

V10 Vo i i i e 4V
GND 10 V- i i i i e e 25V
Digital Inputs!, Vg, Vp ..\ ..t (V-) -2V to (V+) +2 V or
...................... 30 mA, whichever occurs first.
Current (Any Terminal) Continuous .............. 30 mA
Current Sor D
(Pulsed at 1 ms, 10% Duty Cycle Max) ......... 100 mA
Operating Temperature (A Suffix) ......... -55 to 125°C

Storage Temperature (A & B Suffix) ....... ~65 to 150°C
(C Suffix) ........... ~65 to 125°C

Power Disslpation (Package)*

Metal Can** ...ttt 450 mwW
14-Pin Ceramic DIP*** ... ... ... .covviiiinnnn, 825 mwW
14-Pin Plastic DIP**** ... ... .. i, 470 mW

* All leads soldered or welded to PC board.
**  Derate 6 mW/°C above 75°C.

(B Suffix) .......... -25 to 85°C *** Derate 11 mW/°C above 75°C.
(C Suffix) ........... 0 to 70°C **** Derate 6.5 mW/°C above 25°C.

ELECTRICAL CHARACTERISTICS ?
LIMITS
Test Conditions To25°C
Unless Otherwise Specified: |~ A B,C
2=125,85,70°C |  SUFFIX SUFFIX
Vi =+15V 3=-55,-25,0°C |-55 to 125°C
Vano 18V d b b )
PARAMETER SsYMBOL GND =V reEMP| TYP? | MIN°{MAX] MIN?[MAX®] UNIT
SUPPLY
Analog Signal Range © VaANALOG 1.2.3 -15 15 -15 15 \
Draln-Source r Vp=+10V, Vy =08V 1,3 45 70 80 a
ON Resistance DS(ON) lg = -1mA 2 100 100
Vs=14V 1 0.01 2 5
Source OFF | Vp=-14V 2 100 100
Leakage Current S(OFF)
Vg=-14V 1| -002 | -2 -5
Vp= 14V 2 -100 -100
le =2.4 V
Vp=14V 1 | o.01 2 5
Drain OFF | Vg=-14V 2 100 100 A
Leakage Current D(OFF) n
Vp=-14V 1 -0.02 -2 -5
Vg=14V 2 -100 -100
1 0.1 2 5
Vg=Vp =14V, V=08V
Ehal?ne] OCN . Ioon) 2 200 200
eakage urrent + |s
(ON)
Vg=Vp =-14V, Vjy =0.8 V 1 -0.1 -2 -5
s=Vo N 2 -200 -200
INPUT
1 0.0009 | -0.5 -1
Vi =24V ) b o
Input Current with |
Input Voltage HIGH INH ] 5.005 s ]
Vin =18V 2 | 1 10 | #A
Input Current with _ 1 |[-0.0015| -0.5 -1
Input Voltage LOW I Vin =0V 2 -1 ~10
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ELECTRICAL CHARACTERISTICS 2
LIMITS
Test Conditions 3025°C
Unless Otherwise Specified: |, A B8,C
P 2=125,85,70°C| SUFFIX SUFFIX
Vi =+15V 3=-55,-25,0°C | -55 to 125°C
V-=-16V 3 n 5 n
PARAMETER sYMBOL GND=0V emp| Tvp ¢ | MINTMAX| MIN°[MAX®] UNIT
DYNAMIC
Turn-ON Time ton 1 440 1000 1000
See Switching ns
Time Test Circuit
Turn-OFF Time tore 1 340 425 425
Cy = 1000 pF, Vgen =0 V
- C
Charge Injection Q Rgen=08 1 10 p
Vg=0V,Vn =5V
Source-OFF Capacitance | Cs(orr) s f=1 40|:Hz 1 9
Vp=0V,Vpy =5V
Drain-OFF Capacitance | Cp(oFF) o f=1 40"“:'_‘2 1 9 pF
CD(ON)"' VD=VS=0V
Channel ON Capacitance 1 25
P Cs(ony Vin =0V
OFF Isolation® 1 75
Vin =5V, Z =750 B
Vg=2V, f=1MHz
Crosstalk 1 20
(Channel-to-Channel)
SUPPLY
Positive Supply Current I+ 1 0.8 2 2
Both Channels ON or OFF mA
Viw=0Vand2.4V
Negative Supply Current - 1 -0.23 -1 -1
NOTES:

a. Refer to PROCESS OPTION FLOWCHART for additional information.

. ;I'hl;a ceiilgtebrﬁlcz {:onventlon whereby the most negative value Is a minimum ana the most positive a maximum, is used in
s data shee

. Guaranteed by design, not subject to production test.

. T)g)lcal values are for DESIGN AID ONLY, not g uaranteed nor subject to production testing.
OFF isloation A 20 log V, Input to OFF switch, Vp = output.

. Ip(on) Is leakage from dﬁver%to “ON” switch

-.-SD 00 T
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DIE TOPOGRAPHY

«—— 61 mils ——>»]
Pad  Function
No.
1 Input 2
3 Ground
5 Source 2
6 Drain 2
7 V-
62 mils 9 Drain 1
10 Source 1
12 V+ (Substrate)
5 14 Input 1
6
7 20X
ICMEA
4 Capacitors 23 N-channel enhancement MOSFETs
7 Resistors 8 Diodes
25 P-channel enhancement MOSFETs
TYPICAL CHARACTERSITICS
rps(on) Vs. Vp and Power Supply Voltage Leakage Currents vs. Analog Voltage
A: 5V LR
120} B: *1ov Ta =25°C J +6
| C: 12V
D: ¥15V || or | =
100} E: 120V / J \ 0 D(OFF) S(OFF — /
A — 1 >
\ 6 Ipiony
rDS(ON) ’ , Ip, Is -
Q) 7 \ (pA) / P
60 A B -12
> L~
EoN > g
N "
= LA~ -18 /4
40 —
20 -24
-15 0 15 -15 0 15
Vb - DRAIN VOLTAGE (V) VanaLoag - ANALOG VOLTAGE (V)
Input Switching Threshold vs. V+ and V-
Supply Voltages Supply Currents vs. Toggle Frequency
2.5 US| UL B L L
L Ve = 15V HH
| V-=-15V 11
2.0 6] Both logic Inputs
. — toggled simultaneously TTT]
1.5
Vg I+, I~
v) (mA)
1.0 3 | Vf
¢ 2 1+ /l
0.5 ety >
1 «uIR}
) . i
0 +5 +10 +15 +20 103 104 108 10°
V+, V- - POSITIVE & NEGATIVE SUPPLIES (V) TOGGLE FREQUENCY (Hz)
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SWITCHING TIME TEST CIRCUIT
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Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg
may be + or — as per switching time test circuit. Vg is the steady state output with switch ON.
Feedthrough via gate capacitance may result in spikes at leading and trailing edge of output waveform.

LOGIC "0" = SW ON

Logic Vi
v SWITCH T
INPUT N coo R4 INPUT
ty<20 ns ° 8 D
: ¢ o ! v
tg<20ns Vg=+5V O Ao © YO SWITOH
. I
SWITCH vg woaic ™1 Lol RL cL
INPUT Vo0 Vo 0o NPUT « | o pr
SWITCH __7 l l - -
0
OUTPUT _ ¢ GND V- RL
ton off = ov -5V VosVs /01—
RL* DS (on)

(REPEAT TEST FOR IN,)

CHARGE INJECTION TEST CIRCUIT

R
G | Sx fa Ox Vo Vo
V ——
GEN I o
l Ny 1000 pF_I
= = INy ON OFF oN

-=®1D>--

A Vo = MEASURED VOLTAGE ERROR DUE TO CHARGE INJECTION
THE CHARGE INJECTION IN COULOMBS IS AQ = C X AVy

OFF ISOLATION TEST CIRCUIT

+15V
N
SIGNAL = V¥
GENERATOR o Vs
e N VIN
>
ANALYZER
CHAN A ) |VD
| RL ™ GND V-
CHAN B S
C =001 1F[[.01uF Vs 15V -
CHIP CAPACITORS CCRR = 20 LOG IW|
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CHANNEL-TO-CHANNEL CROSSTALK TEST CIRCUIT

15V
o]
SIGNAL - V¥ Vi
GENERATOR ~ Vst & Vo1] ~ S0
X i X 4L
- |
oV, 24V INY 0
= IN
r__< I_—L—_?___o o0V, 2.4V
| —L
! =
ANALYZER
CHAN A o 3 Vb2 g Vs2 one
1 RL — GND v-
CHAN B l o
c=.01uF Il 1nF Vs1 -15 V -
CHIP CAPACITORS CCRR = 20 LOG| Voo

SCHEMATIC DIAGRAM (Typical Channel)

V+ o L
S Y:"I o Sx
V+ i1
NN CoMP o
> LowW = I
> +” SWITCH |+: -
b3 ON :l_
oo B .
INx © AN
|l—
. lq
V- o
BURN-IN DIAGRAMS
Dual-In-Line Packages Metal Can Package

-15v NOTE: All Resistors are 10 k) unless otherwise specified.
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Precision Monolithic Quad
SPST CMOS Analog Switch

FEATURES
® + 22 Volt Input Range

BENEFITS

e 10 Q MaxArps(on)

Any Combination Of Supplies

e Fully Tested Around
+10.8, £16.5 and t22 V

APPLICATIONS
® Precision Data Acquisition

@ Automatic Test
Equipment

® Radar Systems

Switches @ Pin Compatible With
e 0.25 nA Max At 25°C DG201A - Simplifies
+15 V ' Upgrades

e 50 pC Max Charge
Transfer Error

o Tested Aton and
Atorr< 50 ns

e Simplifies Worst
Case Analysis

e TTL Compatible

DESCRIPTION

The DGP201A is a precision quad single-pole
single-throw analog switch designed for critical
applications requiring improved performance over
that obtainable with the popular DG201A. Produced
on an enhanced proprietary high voltage process,
the DGP201A has been fully specified with input
analog signals to ¥22 V making it an ideal choice for
high voltage applications or where the added
margin of safety over traditional switches is of
importance.

In addition to the low current leakage specifications,
charge injection, Arpg(on), Aton and Atorr have
been tested and guaranteed at various input
voltages to assure worst case error analysis. An
epitaxial layer prevents latchup.

Packaging for this device includes a 16-Pin CerDIP,
plastic, and small outline options. Performance
grades include military, A suffix (-55 to 125°C) and
industrial, D suffix (-40 to 85°C) temperature
ranges. Additionally, LCC packaging is available.

PIN CONFIGURATION AND FUNCTION BLOCK DIAGRAM

Four SPST Switches per Package

Leadless Chip Carrler

Dual-In-Line Package

Truth Table
LOGIC | SWITCH INg d
0 ON
1 OFF o B
s, B
logic“0" < 0.8V 1 B
Logic “1”" > 2.4V v- [3]
GND [5}
SO Package Sy E
AAHAAAAA 04 [
16151413121110 9 N, [E]
(Same pinout as DIP) | Order Number: 4 Dy Ny NC INg Dy
12345678 DGP201ADY .
Top View Top View
Top View Order Numbers: Order Number:
CerDIP: DGP201AAK DGP201AAZ/883

DGP201AAK/883
Plastic: DGP201ADJ
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DGP201A

THE DGP FAMILY OF ANALOG SWITCHES AND MULTIPLEXERS

Siliconix has improved its high voltage metal gate
CMOS process to allow for lower variation
performance.  Additionally, through dramatic
improvements in automated testing technology,
specifications and limits that were previously
untestable are now 100% tested and specified on
the DGP201A data sheet.

The data sheet specification tables are in a new
format as well. The format is that of a military
drawing, where all specifications are 100% tested,
eliminating any uncertainty about what is actually
tested. Many parameters that were previously listed
as “typical” or “guaranteed by design” are now
100% tested with minimum and maximum values,
so that a worst case design can be realized.

For example, charge transfer error (or charge
injection) was listed only as a typical value in the
DG201A data sheet, and no maximum value was
guaranteed. A maximum limit of 50 pico Coulombs
has been established on the data sheet, and this
value is 100% tested. This allows the design
engineer to design precision switching circuits,
such as sample-and-hold amplifiers, with fixed
limits for the charge compensation circuit.

The DGP201A also specifies certain parameters
that have never been seen on a DG201A standard
product data sheet in min/max or typical form. An

important example of this is the variation of the
switching time over all channels, which is specified
with a maximum of 50 ns. The variation of “ON"
resistance is similarly specified and 100% tested to
be less than 10 ohms over six different drain
voltage and source current conditions, over all four
channels tested, resulting in 24 different readings.
This specification is necessary for determining the
worst-case distortion and signal level variation due
to differences in channel resistance and ON
resistance modulation effects.

Leakage currents are specified and tested to new
lower limits at both room temperature and over the
full temperature range. For example, the industrial
range devices' leakages have been reduced from
100 nA (over temp) on the DG201A to 1 nA (over
temp) on the DGP version. Additionally, the
leakages are specified at the extremes of the
operating ranges (e.g. £16.5 V instead of ¥15 V),
where the leakages tend to be the highest. This is
essential for designs where worst-case leakage
must be well known, such as precision instruments
and sample-and-hold ampilifiers.

The operating range of the DGP201A is increased
beyond that of the DG201A, up to 22 V and down
to £10.8 V. This allows the switches to have
guaranteed performance limits with power supplies
as low as ¥12 V (10%).

ABSOLUTE MAXIMUM RATINGS

Voltages Referenced to V-

Vot e 4V
GND e 25V
Digital Inputs' Vs, Vo .......... (V=) =2V to (Vi) +2V
..................... or 30 mA, whichever occurs first
Continuous Current (Any Terminal) .............. 30 mA
Current, Sor D (Pulsed 1 ms 10% duty) ........ 100 mA
Storage Temperature (A Suffix) .......... -65 to 150°C
(D Suffix) ......o.ut -65 to 125°C

Operating Temperature (A Suffix) ......... -55 to 125°C
(D Suffix) .......... -40 to 85°C

Power Dissipation (Package)*

16-Pin Plastic DIP** ...........cciiiiiivvnnn. 450 mW
16-Pin CerDIP*** . . . .. . . . i, 900 mW
20-Pin LCC**** e 750 mwW
16-Pin SO***** e e 600 mW
* All leads welded or soldered to PC board.

ol Derate 6 mW/°C above 75°C.
***  Derate 12 mW /°C above 75°C.
**** Derate 10 mW/°C above 75°C.
***+* Derate 7.6 mW /°C above 75°C.

! Signals on Sx, Dx, or INx exceeding V+ or V- will be
clamped by internal diodes. Limit forward diode
current to maximum current ratings.
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ELECTRICAL CHARACTERISTICS 2

LIMITS
Test Conditions 1o25°C
Unless Otherwise Specified:| ,~ o A D
Vi=15V,Vo=-15v |2=125:85°C | SUFFIX | SUFFIX
X 3=-55,-40 -55 125 ~ 8
GND =0V (j tob C| -40 tbo 5 Cb
PARAMETER SYMBOL Viy =2.4V,08V® TEMP| TYP | MIN |MA)€ MIN]MAX UNIT
SWITCH
Analog Signal Range © VANALOG 1,2,3 -15 15 -15 156 \Z
V+=13.5V, V-=-13.5V 1,3 | 115 175 175
|s= 1mA, Vy=110.0V 2 250 250
Drain-Source Mos(oN) \1+ l 11°;:AV'\>/":+1%2 },’ 1,3 | 145 250 250
ON Reslstance ST v, = 0'34 v 2 325 325
INT Y- o
V=22V, V-=-22V 1,3 | 85 125 125
lg=1mA, V, =15V 2 225 225
Delta Drain-Source A Vo= +5, 3 'f X'8|\s/= 1 mA 1,3 5 10 10
ON Resistance "ps(on) Worst Comblnation 2 15 15
VD =-16.5V 1 0.015]-0.25| 0.25 |-0.25| 0.25
= -15. 2 -20 20 -2 2
V+=16.5V Vs 188V
V-=-18.5Vl v, =+15.5V 1 |0.015]-0.25| 0.25 |-0.25 | 0.25
Vg=+16.5V 2 -20 20 -2 2
Vp=-21V 1 Jos| 2| 2 | -2 2
Vo=-21V - -
Channel ON +‘D(0N) Ve=22V s 2 200] 200 ) 20 | 20
Leakage Current Isony | V-=-22Vv Vp = +21 V 1 los| - s 2 2
Vs =421V 2 -200 | 200 | -200 | 200
Vo=-5V
V=5V 2 0| 10 f 2| 2
Vp =45V
Vs 45V 2 -10 10 -2 2
Vp=-12.5V 1 |-0.01 0.25 0.25
Vg=+12.5V 2 10 1
V+=13.5V nA
V-=-13.5V| Vp =+12.5V 1 [-0.01]-0.25 -0.25
Vg=-125V | 2 -10 -1
Vp =-15.5V 1 |o.015 0.25 0.25
Vg=+165v | 2 10 1
V+=16.5V
V-=-16.5V Vp =+15.5V 1 |-0.015| -0.25 -0.25
Source OFF |S(°FF) Vg=-15.5V 2 -10 -1
Leakage Current Vp=-21V 1 0.15 1 1
Ve=22V yoss2ty 2 100 10
V-=-22V
Vn =8V [V =+1V 1 |-0.15] -1 -1
Vg=-21V 2 -100 -10
Vp=-5V
Vg=+5V 2 5 1
Vp =45V \ s 1
Vg=-5V
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ELECTRICAL CHARACTERISTICS 2
LIMITS
Test Conditions T35°0
Unless Otherwise Specified:| ° A D
Vi =15V, Vo = 15 V 2=125,85°C SUFFIX SUFFIX
§ 3=-55,-40°C|-55 to 125°C | -40 to 85°C
GND =0V 5 b b 5
PARAMETER SYMBOL Viy =2.4V,08Ve TEMP| TYP | MIN lMA)&l MIN IMAX UNIT
SWITCH (Cont’d)
Vp =-12.5V 1 | o.01 0.25 0.25
Vg=+12.5V 2 10 1
V+=13.5V
V-=-13.5V|V, = +12.5V 1 |-0.01]-0.25 -0.25
Vg=-125V 2 -10 -1
Vp =-15.5V 1 |0.015 0.25 0.25
VS =+15.5V 2 10 1
V+=16.5V
V-=-16.5V|Vp =+15.5V 1 |-0.015] -0.25 -0.25
Drain OFF ID(OFF) Vg=-15.5V 2 -10 -1 A
Leakage Current Vp =-21V 4 0.15 4 1
V+=22V Vg=+21V 2 100 10
V-=-22V
Vg =3V |Yo =2V 1 |-0.15] -1 -1
Vg=-21V 2 -100 -10
Vy=-5V
D
2 5 1
Vg=45V
Vp =15V . s ;
Vg=-5V
INPUT
V+=22V,V-=-22V 1 |-0.005] -0.5| 0.5 | -0.5| 0.5
Vinunder test =2.4 V 2 -5 5 -5 5
Input current with Viy I
HIGH V=22V, V-=-22V 1 |-0.008] -0.5| 0.5 | -0.5{ 0.5
Vi under test = 22 V 2 -5 5 -5 | 5 RA
Input current with Vin | V+=22V,V-=-22V 1 0.005} -0.5 | 0.5 -0.5| 0.5
LOW L V)N under test = 0 V 2 -5 5 -5 5
DYNAMIC
Turn-ON Time ton 213 450 ggg ggg
SeeTSwitghlng t‘l‘lme
est Circuits
Turn-OFF Time torr 213 320 ggg ggg
ns
A Worst Combination among 1 30 50 50
Delta t channels of the ton
oN ton measurements 2,3 100 100
Worst Combination among 1 30 50 50
Delta togg A channels of the torr
torr measurements 2,3 100 100
V, =0V 1 25 50 50
Charge Injecti Q Rgen = 04 - c
arge Injection C =10 nF p
Vgen =+10 V 1 33 100 100
Source OFF Capacitance d Cs(orr) f=1MHz, Vg=0V 1 4.5 pF
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ELECTRICAL CHARACTERISTICS 2
LIMITS
Test Conditions T25°C
Unless Otherwise Specified:} o A D
Ve=15V,V-=-15v |2125:85°C | sUFFIX SUFFIX
! 3=-55,-40 . - !
GND =0V (z 55::125C 40t:850b
PARAMETER SYMBOL VN =2.4V,0.8V® TEMP| TYP | MIN |MA)(b MIN |MAX UNIT
DYNAMIC (Cont’d)
Drain OFF Capacitance d CD(OFF) f=1MHz, Vg=0V 1 5.5
pF
q Cp(on)
Channel ON Capacitance +C f=1MHz, Vg=0V 1 15
S(ON)
Crosstalk RL=500 CL=5pF 1 05
(Channel-to-Channel) f=1MHz
dB
OFF Isolation RL=500 Cp =5pF 1 80
f=1MHz
SUPPLY
Positive Supply e ViN=0orsV 1 0.8 1.5 1.5
Current Vi=116.5V 2 2.5 2.5
mA
Negative Supply - Vin=0orsVv 1 0.26 -1 -1
Current Vi=+16.5V 2 -2 -2
NOTES:
a. Refer to PROCESS OPTION FLOWCHART for additional information.
b. me glgtebrﬁlc fonventlon whereby the most negative value is a minimum and the most positive a maximum, Is used in
s data sheet.
c. Guaranteed by design, not subject to r\I:roductlon test.
d. Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
e. Vin = input voltage to perform proper function.

DIE TOPOGRAPHY

Pad  Function
80 mils | No.
1 Input 1
A 2 Drain1
3 Source 1
4 V-
5 GND
6 Source 4
4 7 Drain 4
8 Input 4
5 72 mils 9 Input 3
10 Drain 3
6 11 Source 3
13 V+ (Substrate)
14 Source 2
15 Drain 2
\] 16 Input 2
7 8 9
20X
ICMCB
8 Capacitors 49 P-channel enhancement MOSFET
9 Resistors 45 N-channel enhancement MOSFET
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TYPICAL CHARACTERSITICS

Charge Injection vs. rps(on) Vs.Vp and
Analog Voltage (Vs ) Power Supply Voltage
40 T T 500 T T T T
= A A:Vi= 5V,
35 H Q ct=11°n:(:; 4/ 450 [— Bivi= 8V,
t V= f
- C: ¢ = 100 pF // 400 |—] E;x+=}§¥,
: V= f
N // 8 L 350 —{ F:ve=20V,
25 [
Q ~ r'pDs(oN) 800 A
[ 20 (
(PC) —— (Q) 20 ‘\/\L
15 200
10 c 150 j'\—/
é
5 100 —
——
0 50
-15 -10 -5 0 5 10 15 -26 -5 -5 s 15 25
Vs (VOLTS) Vp (VOLTS)
Charge Injection vs. rps(on) Vs.Vp and
Power Supply Voltage Temperature
40 ~T7 240 < T r
[ ] | 220 g 1288 | [vr=rsv] |
35 H Ao =10k pF g 2.8 V-=-15V
a0 || B: CL= 1kpF A 200 E —40 2C
4 B F -55 °C
o5 4 180
a 7 i roson) 2 P N
(pC) 20 7 (oM S NE
P (Q) o —
° s 120 WZTIN —
N — Y
10 100 /’\{
5 | 80 Za \ = gy
f F‘ —— -_‘7
0 60
5 7 9 11 13 15 17 19 21 23 25 -15 -10 -5 0 5 10 15
POSITIVE/N(I%/%?_‘_II'_IQI)E SUPPLIES Vp (VOLTS)
Charge Injection vs.
Power Supply Voltage
( one supply held constant ) Iy Vs ViN
T T 100
[vi=+15Vv ] [v-=-15Vv] [ 1 |
30 [\ 80 Vi =415V

e \ A :2 V-=-15V —]
\\ f’fl In 20 ]

(pC) s \ r/ (PA) _2(0)
10 \ 40 |-~

-60
5
-80
] -100
-25 ~-15 -5 5 15 25 0o 2 4 6 8 10 12 14 16

OSIT
POSI IVE/N(I%/%;::'_I}I%/)E SUPPLIES Vin (VOLTS)
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TYPICAL CHARACTERSITICS

Supply Current vs. Supply Voltage
( one supply held constant )
2000 T l

1700 v+ =+15 v | [v-=-1sv H
1400 A

1100 l
800 /

T4

-, I+ 500 H g
(mA)
200 /
P ——

- s
-400 N

25  -15 -5 5 15 25
POSITIVE/NEGATIVE SUPPLIES
(VOLTS)

Supply Current vs. Viy

N ® A

-, I+
(mA)

(=]

-1_\ -

V] 2 4 6 8 10 12 14 16
Vin (VOLTS)

Insertion Loss vs.
Power Supply Voltage

I T 1
2 H ref, 0.0 dBm
f =100 kHz
See INSERTION LOSS
-4 H Test Setup
Loss
50 )
-8
-10 //
-12
5 7 9 1" 13 15

POSITIVE/NEGATIVE SUPPLIES
(VOLTS)

(o]
(PF)

C
(PF)

(dB)

Capacitance vs.
Analog Voltage

20 T T
18 |—| V+=+15V
V-=-15V
16— f=1MHz
14 + ;
12 Cs(oN) + Cp(oN)
10
. I
Cp(oFF)
¢ o
4 Cs(oFF)
2 .
o |

-1 -10 -5 o 5 10 15

7

Vp (VOLTS)

Capacitance vs. Temperature

1 1 1 1
18 }— V+=+15V
V-=-158V
16— f=1MHz
14 —t—4
T 1)
12 b— Cs(oN) + Co(on)
10
8
6 Co(oFF)
4
2 Cs(0FF)
0

-55 35 -156 5 25 45 65 85 105 125
TEMPERATURE (°C)

Off Isolation & Insertion Loss vs.

Temperature

0 N
-10 1t
20 |—{ V+=+15V =100 kHz
30 }—4] V-=-15V ;:500hm

’ mm |NSERTION LOSS

—40 [ ==% OFF ISOLATION
-50
-60
-70
-80
-0 S N S — —
-100

-66 -35 -15 6§ 25 45 65 85 105 125
TEMPERATURE (°C)
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TYPICAL CHARACTERSITICS

Supply Current vs. Switching Frequency

6 T=T=T=T"TTTT T—TT=TTTTT =TT TTTTTTTT TT=T"TTTTT
M Vi =415 V
V-=-15V
1+
2
-, I+ o
(mA) - -
-2 \
-4
-6 1 11 1 1111 1 Ll Llt) 1 Lt 1 trll 1 Ll L lll L Lt 11111
100 1K 10K 100K ™M 10M
FREQUENCY (Hz)
Insertion Loss vs. Frequency
2'0 L} LR L} LIS L) LR} T LERBLERRL T LA} L} LB
M
0.0
1K Q
-2.0 H V+=+15V ref. 0.0 dBm
(dB) V-=-15V \
See INSERTION LOSS
—-4.0 H Test Setup
R =500 \
-6.0
] 1111111 L Lt tiill 1 Ll Ltill 1 LL 1111l L Ll LilL] 1 LU LLlLlLL
100 1K 10K 100K ™M 10M 100M
FREQUENCY (Hz)
Crosstalk & Off Isolation vs. Frequency
o T lIllIIlI L} e L LN} L} LELLRRRA) L} LB RARI T llllllﬂ
20 H v¢#=+15Vv ref. 0.0 dBm
V-=-15V
-40 H See_CROSSTALK &
OFF ISOLATION i Lso Q
-60 Test Setup OFF ISOLATION i
(dB) -80
|50 O
-100 //
CROSSTALK
-120 4_,/
bé_
-140
-160 1 P L 1111l Lol Llilll L Ll lllll L L LlLlll 1 LL 111l 1 Ll L Ltll
100 1K 10K 100K ™M 10M 100M

FREQUENCY (Hz)
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TYPICAL CHARACTERSITICS

| S(OFF) VS. Temperature

100.0  ——
Vi = +18V |
10.0 V- =-15V N =
Vp=+-14V O
1.0 ——*——#—
1p(0FF) ‘)\\\S"ﬂ ‘
(nA) 0.1 —/I/
0.01
1
0.001 e
*
0.0001
L

I
-65 -35 -16 5 25 45 65 85 105 125
TEMPERATURE (°C)

Ip(ony Vs. Temperature

100.0
Vi =+15V l‘.\
V- =-15V i
10.0 Vp=+/-14V \(\Cs“o/"
1.0 | g?ﬁc’//
. W
| vgﬁﬂ,/ﬁ” o
D(ON) 0.1 W
(nA) ) L
0.01 A
0.001
*
RS B e e

-66 -85 -156 5§ 25 45 65 85 105 126
TEMPERATURE (°C)

Leakage Current vs.

Analog Voltage
10 T T T T 1
— WHEN VonaLoG EXCEEDS

8

6 POWER SUPPLY, SWITCH
SUBSTRATE DIODES

4 |- BEGIN TO CONDUCT.

2

0

T /
(nA)
-2 1
- Vi= 18V V-=-15V
Ta =25°C
-6
-8 FOR IpoFF): Vs=-Vp
0 FOR !sorF): YD =-Vs

20 -16 <10 -5 0 5 10 15 20
Vg / Vp (VOLTS)

sk Leakeage currents In this reglon are determined by extrapolation. Attem|
by the ability to control humidity and leakages pin to pin below t|

limit

100.0
10.0
1.0

Ip(oFF)
(nA) 0.1
0.01

0.001

0.0001

Ip(oFF) Vs. Temperature

S N |
Vi =418V

V- =-15V
Vp=+/-14V

L
-85 -35 -16 65 25 45 65 85 105 125

TEMPERATURE (°C)

Supply Current vs.

Temperature
1.0
b—
P t——
“\. I+
0.5
V+ =+15V
V- =-15V
I-, I+ 0.0
(mA)
-
-0.5
-1.0
-55 -35 -15 5 25 45 65 85 105 125
TEMPERATURE (°C)
I N vs. Temperature
220 T 1
-225 V+ =415V
V-=-15V
-230 ViN =24V ]
-235
1 ™
IN  -240 -
(nA) I~~~
-245
_—
-250 —
-255
-260

-56 -85 -15 6§ 25 45 65 85 105 125
TEMPERATURE (°C)

ts to measure In production are
e dew point (where water condenses).
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TYPICAL CHARACTERSITICS

Switching Time vs.

Switching Time vs.
Input Logic Voltage (Vin ) 9

Temperature
700 1000 ——T—T—T
V+=+15V Vg=+2V
650 900 H v-=-15Vv
600 1 800 [ "™ ton ™ toFF
550 % 200
ton, o § o= tt o' 600
! toN OFF
torr 450 ’i/ (ns) 500 |t
(ns) 400 ——
400 et PP i
350 |— topp —
300 300
L0501
250 200
200 100
2 3 4 5 -55 35 -156 5 25 45 65 85 105 125
Vin (VOLTS) TEMPERATURE (°C)
Switching Time vs.
Switching Time vs. Power Supply Voltage
Power Supply Voltage 500 ( one supply held constant )
1000 1 T T T
| | | |
RRRRRRS
900 [=="toy == torr H 1300 | _. ton toFF |
800 V4 =415V V-=-15V
1100 \
700
ton 600 ton . 900 i
torr N torF 1\
(ns) 500 \,.,\ \\ (ns) 700
400 m‘% “\ 500 — %‘
300 o000,
200 [*eoeoad 300 N
100 100
10 12 14 16 18 20 22 -25  -15 -5 5 15 25
POSITIVE SUPPLY POSITIVE/NEGATIVE SUPPLIES
(VOLTS) (VOLTS)
rps(on) vs- Vp and rps(on) vs-Vp and
Positive Supply Voltage Negative Supply Voltage
V-=-15V V+=+15V
240 I T 240
sy oo |
200 — CcvVv+=20V _TA=25,C 200 |— _TA=25°C
180 180
160 A . A
TDS(ON) 149 B FDS(ON) 449
7 /
@) IS Pa Q) i — /N
L~ " c -
100 /'/\ 100 ~ =
80 [——— 80 — _4/
60 60
-5 -10 -5 0 5 10 15 20 20 -15 -0 -5 0 5 10 15 20
Vp (VOLTS) Vp (VOLTS)
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SCHEMATIC DIAGRAM (Typical Channel)

GATE BIAS CIRCUIT

V REF CIRCUIT

1
13

INPUT, SWITCHING CIRCUIT

/
T
]
(2]

"I -
|| =

-
[Hl

D1

T

JlE T

Lo T
M
e ple

|—<E1 = -5 -

SWITCHING TIME TEST CIRCUITS

Vo is the steady state output with the switch on. Feedthrough via switch capacitance may result
in spikes at the leading and trailing edge of the output waveform.

Loaic 3.0V tr <20 ns
INPUT m, <20 ns
ov

I- tov=v=—!

SWITCH v
INPUT

SWITCH oV
OUTPUT

+15V
V+
Vg=2V
swiren 510 ofa _J_
INPUT JI %
LOGIC & GND V- _ =
INPUT i (Repeat test for
= ov -15V IN2, IN3, and INg4 )

For load conditions, See Electrical Characteristics
CL (includes fixture and stray capacitance)
R
L
Vo =V,

s ———
R * Rpg(oN)
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DGP201A
CHARGE INJECTION TEST CIRCUIT

+15V l
Vi
RaeN of. Dy Vo—/ Av,
J-vav— F——of a—+ —TO Vo
v, S
T 1 TN
GNDJJ @ J,V' =
= ov = .isv
Vi =3.0V a=Av,c
CROSSTALK TEST CIRCUIT
+15 V
e
Enator 0.0 dBm . Vs Vp so
. P
T T v
= ! = = FREQUENCY SIGNAL ANALYZER
= _J N 0V, 2.4V TESTED GENERATOR
oV, 24V _L IIN1 r-<l 100 Hz to | HP33308 HP3571A
| — 13 MHz Automatic Tracking
P ) 1 Synthesizer Spectrum
Analyzer :l: O NC Analyzer
Chan A Ry - [¢]
GND| V- i—| I:L
Chan B -5V
OFF ISOLATION TEST CIRCUIT
+15 V
e
SN tor 0.0 dBm s
.i FREQUENCY SIGNAL
T = N v 24y TESTED GENERATOR | ANALYZER
l x 2.
- < I— 0 100 Hz to HP3330B HP3571A
(k_ i_ 13 MHz Automatic Tracking
v — Synthesizer Spectrum
Analyzer g Al , D Analyzer
Chan A R = ]
g GNDl v i——i l-_—l_
Chan B -5V
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INSERTION LOSS TEST CIRCUIT
15V
.__I:ﬁ_iw
ol tor 0.0 dBm s
== = FREQUENCY SIGNAL
1_ _ <]'Nx ? oV, 2.4V TESTED GENERATOR | ANALYZER
== 100 Hz to HP3330B HP3571A
Vp 13 MHz Automatic Tracking
Analyzer + A:l: Synthesizer igglct{:;n
Chan A RL _ [¢] 4
GNDI V- t—| I:I_
Chan B -5V
SOURCE/DRAIN ON CAPACITANCE
+15V
N V+
CAPACITANCE
METER METER
IN ov BOONTON 72BD
‘l— - <4 Capacltance
eter
v, or equivalent
° b
c
GNDl V- t—| I:I_
- -5V =
SOURCE/DRAIN OFF CAPACITANCE
+15V
|° Vi
S, METER
‘\ INy | 24V gOON?;ON 72BD
CAPACITANCE W apacitance
METER | ‘& Uy Meter
1 or equivalent
' v
o2
c
GNDl V- i—| tl_
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BURN-IN CIRCUIT

-15V

LT

® N O ;A N =

<
1

L1

135

O+15 v

Note: All Resistors are 10 k {) unless otherwise specified

-15V

Q+5V

Note: LCC package uses same circuit and conditions as the DIP

PIN DESCRIPTION

SYMBOL DESCRIPTION

S An Analog Channel Input or Qutput
D An Analog Channel Output or Input
IN Logic Control Input

V+ Positive Supply Voltage

V- Negative Supply Voltage

GND Digital Ground

\7% Logic Supply Voltage

APPLICATION HINTS

ViN
Logic Input V Vv,
V+ V- s or Vp
Positive Negative VVoIte;ﬂge ] Analog
Supply Supply INH Min Voltage
Voltage Voltage VinL Max Range
(V) (V) (V) (V)
5 -5 1.0/0.2 -5t0 5
10 -10 1.5/0.5 -10 to 10
15 -15 2.4/0.8 -15to 15
22 -22 3.0/1.2 -22 to 22
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APPLICATION HINTS (Cont’d)

Sample-and-Hold Circuit:

The DGP201A helps to reduce two common
sources of error. First, its low charge injection
reduces DC offset errors that would appear at the
holding capacitor Cp. Second; its guaranteed low
leakage current reduces the voltage drop rate
during the holding period. When further charge
injection is required, the Schmitt trigger (54HC14)
and compensation capacitor Cc may be used to
generate a charge of opposite polarity.

+15V

i i
LEAKAGE 'BIAS
LF157A
- —
o :/IA p ~ Vo

Sample-and-Hold Circuit

Precision Instrumentation Amplifier With Digitally
Programmable Gains:

This instrumentation-quality differential amplifier
can be designed for high gains. The input stages
take advantage of the low leakage characteristics
of the DGP201A to provide switching of the gain
setting resistors (Rgx) without causing excessive
DC offsets.

Unlll

GAIN 1 o—}
GAIN 2 o—]}
GAIN 3 o—f |- DGP201A
GAIN 4 o—1- - /
253
RgS <1> 470 kL 10 kL
>
il S 10k
i1} R R
LF444A =

Precision Instrumentation Amplifier
with Digitally Programmable Gains
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isrfgg?gg(rated DG201 A/ 202
Quad Monolithic SPST
CMOS Analog Switches

FEATURES BENEFITS APPLICATIONS

@ + 15 Volt Input Range

e Wide Dynamic Range

® Disk Drives

o Low OFF Leakage e | ow Distortion Switching ® Radar Systems
(Is(oFF)) <1nA) ® No Pull-Up Resistors @ Communication Systems
e Low ON Resistance Required ® Low Transient
® 44 V Maximum Supply ® Reduced Power Supply Sample/Holds
Ratings Consumption
e TTL and CMOS ® Can be Driven from
Compatible Comparators or Op Amps

Low Power Requirements

Logic Inputs Accept
Negative Voltages

o Multiple Sourced

Without Limiting Resistors

DESCRIPTION

The DG201A and DG202 are quad SPST analog
switches designed to provide accurate switching
over a wide range of input signals. By combining a
low ON resistance and a wide signal range (+15 V)
with low charge-transfer makes these devices wall
suited for industrial and military applications,

Built on Siliconix’ high voltage metal gate process
to achieve optimum switch performance, each
switch conducts equally well in both directions when
ON. When OFF these switches will block up to 30 ¥
peak-to-peak and have a 44 V maximum power
supply rating. ON resistance is very flat over the full
15 V analog range rivaling JFET performance

without the inherent dynamic range limitation.
Internal pull-up resistors simplify interface to CMOS
or TTL drive circuits. An epitaxial layer prevents
latch up.

These two devices are differantiated by the type of
switch actions, as shown in the functional block
diagram. Package options for this series includes
both the 16-pin plastic and CerDIP. Performance
grades include the military, A suffix (-55 to 125°C),
industrial, B suffix (-25 to 85°C), commercial, C
suffix (0 to 70°C) and extended industrial, D suffix
(-40 to 85°C) temperature ranges. Additionally,
the DG201A is available in surface mount 20-pin
LCC and 16-pin SO packages.

PIN CONFIGURATION

Dual-In-Line Package

LCC Package

IN o
D2
S2 SO Package
Top View [ V+ (SUBSTRATE) HHAAHAAAH
NC 16151413121110 9
S3 (Same pinout as DIP)
D3 12345678 Top View
N3 oodddddhb
Order Numbers: o (;l'op l\\lllewb
CerDIP: DG201AAK, DG201AAK/883 rder Number:
DG201ABK, DG201ACK DG201ADY

DG202AK, DG202AK/883
DG202BK, DG202CK

Plastic: DG201ACJ
DG202CJ

Dy Ny NC INg Dg

Order Number:
DG201AAZ/883
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FUNCTIONAL BLOCK DIAGRAM
DG201A DG202
—o's, [—° S,
oDy oD
| oD, —o Dy
L 0 S, |—o S,
INzo——cD—D—-—{ INZO——D—D—
o D2 —o D2
—o Sy —o S3
INao——D—D-—? |N3o-—cD—>-—
—0 D3 —oO Dg
L —0 s4 —o S4
[N4O——D—>——{ |N4°._CD_>__
o D, —o D,
Four SPST Switches Per Package*
LOGIC DG201A DG202 LOGIC “0" £ 0.8 V
0 ON OFF LOGIC “1" 22,4 V
1 OFF ON
*Switches Shown for Logic “1" Input
ABSOLUTE MAXIMUM RATINGS
Voltages Referenced to V- Operating Temperature (A Suffix) ......... -55 to 125°C
(B Suffix) .......... -25 to 85°C
Y 44 Vv (C Sufﬂx) ............ 0 to 70°C
GND .ttt 25V L -40 to 85°C
Power Dissipation (Package)*
Digital Inputs® Vg, Vo ...... ... (V=) =2 Vto (V+) v2 V 16-Pin CerDIP** ... .00 ieiiinniiens, 900 mW
.................... or 20 mA, whichever occurs first. 16-Pin Plastic DIp*** ... ....vviivinnnnn... 470 MW
20-Pin LCC**** | i 750 mw
Current, Any Terminal Except SorD ............ 30 mA 16-Pin SO**& k% 640 mW
Continuous Current, SorD .................... 20 mA * Device mounted with all leads soldered
or welded to PC board.
Tsﬁie?:f? t{nf c’1r0?/‘, duty cycle max) 70 mA "+ Derate 12 mW/°C above 75°C.
POTT T AR e ol Derate 6.5 mW/°C above 25°C.
Storage Temperature (K, Z Suffix) ........ -65 to 150°C ****  Derate 10 mW/°C above 75°C.
(J, Y Suffix) ....... -65 to 125°C *##+*** Derate 7.6 mW/°C above 75°C
ELECTRICAL CHARACTERISTICS 2
LIMITS
Test Conditions To35°0
Unless Otherwise Specified: - o A B,C,D
2=125,85,70°C |  sSUFFIX SUFFIX
V+=+16V 3=-55,-25,0°C |-55 to 125°C
V-=-15V " " o "
PARAMETER SYMBOL GND =0V temp| TYP? | MIN°[MAX| MIN®|MAX®] UNIT
SWITCH
Analog Signal Range® VANALOG 1,2,3 -15 15 -15 15 \
Drain-Source r VD =+ 10V VIN =08V (DGZOTA) 1,3 115 175 175 Q
ON Resistance DSON) | | =1mA [Vin=2.4V (DG202) 2 250 250
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ELECTRICAL CHARACTERISTICS 2
LIMITS
Test Conditions T35°0
Unless Otherwise Specified: |, A B,C,D
P 2=125,85,70°C|  SUFFIX SUFFIX
Vi =+15V 3=-55,-25,0°C |-55 to 125°C
Vo=-15V d b b o)
PARAMETER SYMBOL GND =0V TEMP| TYP ¢ | MIN®[MAX] MIN®|MAX®] uNiT
SWITCH (Cont’d)
Vg= 14V 1 | 0.01 1 5
Source OFF | Vp=-14V 2 100 100
Leakage Current S(OFF) v v ; 0.02 ; s
V|N=2.4V S;_ e __ __
(Da201A) Vp= 14V 2 100 100
Vin =0.8V Vp= 14V 1 0.01 1 5
DG202 ==
Orain OFF | ( ) Vg=-14V 2 100 100 A
Leakage Current D(OFF) :
Vp=-14V 1] -0.02 | -1 -5
Vg=14 V 2 -100 -100
Vin = 0.8V 1 0.1 1 5
DG201A) 2 200 200
Drain ON = = (
Leakage Currentf Ip(ony Vs=Vp=14V
Vin=2.4V 1 | -0.15 | -1 -5
(DG202) 2 -200 -200
INPUT
1 -0.0004 -1 -1
Vin =2.4V M 2 10
Input Current with |
Input Voltage HIGH INH ] 0.003 ; ]
VIN = 15 V 2 10 10 llA
Input Current with _ 1 |-0.0004| -1 -1
Input Voltage LOW hine Vin =0V -10 -10
DYNAMIC
Turn-ON Time ton 1 480 600 600
See Switching ns
Time Test Circuit
Turn-OFF Time torr 1 370 450 450
Cy = 1000 pF, Vgen = 0 V
Charge Injection 2 1 20
ge Inj Q Rgen = 0 pC
Source-OFF Capacitance | C 1 5
P S(OFF) Ve=0V
V]N =5V
Drain-OFF Capacitance Cp(oFF) f=1MHz 1 5 pF
3 Cpoony+t| Vp=Vs=0V
Channel ON Capacitance 1 16
Cson) Vin =0V
OFF lIsolation 1 70
Vin =5V, ZL=75Q B
Vg=2V, f =100 kHz
Crosstalk 1 90
(Channel-to-Channel)
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ELECTRICAL CHARACTERISTICS 2
LIMITS
Test Conditions T25°C
Unless Otherwise Specified: |,_ A B,C,D
P 2=125,85,70°C |  sUFFIX SUFFIX
V+=+15V 3=-55,-25,0°C | -55 to 125°C
V-=-15V 3 n
PARAMETER sYMBOL GND =0V TemP| TYP® | MmN [MAX| MIN [MAX®] uNIT
SUPPLY
Posltive Supply Current I+ 1 0.9 2 2
All Channels ON or OFF mA
Negative Supply Current - 1 -0.3 -1 -1
NOTES:

. Refer to PROCESS OPTION FLOWCHART for additional information. .
. ;I'hl'lte glgtebrﬁlc ::onventlon whereby the most negative value is a minimum and the most positive a maximum, Is used In
s data sheet.
. Guaranteed by design, not subject to '\Productlon test.
. Typlcal values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
. Signals onSyx, Dx, or INx exceeding V+ or V- will be clamped by internal diodes. Limit forward
diode current to maximum current ratings.
- Ip(ony Is leakage from driver into “ON" switch.

™ 000 TN

DIE TOPOGRAPHY

DG201A
Pad  Functlon
-t 80 mils | No.
1 Input 1
2 Drain 1
3 Source 1
4 —
5 GND
6 Source 4
7 Drain 4
4 8 Input 4
5 9 Input 3
10 Drain 3
6 11 Source 3
13 V+ (Substrate)
14 Source 2
16 Drain 2
16 Input 2
20X
ICMCB
8 Capacitors 49 P-channel enhancement MOSFETs
9 Resistors 45 N-channel enhancement MOSFETs
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DG201A/202

DIE TOPOGRAPHY

o O W

mils

20X
ICMCD
8 Capacitors 49 P-channel enhancement MOSFETs
9 Resistors 45 N-channel enhancement MOSFETs

Pad Function

=z
°

Input 1
Drain 1
Source 1
V-

GND
Source 4
Drain 4
Input 4
Input 3
10 Drain 3
11 Source 3
13 Vi (Substrate)

OCONOGHWN =

14  Source 2
16 Drain 2
16 Input 2

TYPICAL CHARACTERSITICS

Charge Injection vs. Analog Voltage (Vg)

I I
C_ = 1000
35 L=1 pF
30 /
25 -~
/
(p%) 20 /,./
\_../
15
10
Vi =416V
5 V-=-15V —
. -
-15 -10 -5 0 5 10 15

rDS(ON)
(L)

rps(oN) Vs. Vp and Power Supply Voltage

500

A Vt= 5V, V-=-5V
450} B Vi= BV, V-=-8V

C: V#=10V, V-=-10V
400 D: V+ =12 V, V-=-12V

E: V=15V, V-=-15V
350
300 A
250 A\ Ta = 25°C —
200 5
150 /\_/,\A‘C
100 —
50

25 -15 -5 5 15 25
Vp (V)
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TYPICAL CHARACTERSITICS (Cont’d)

rps(on) vs.Vp and Temperature I vs. VN
240 VT S T 100 T
. o V+=+16V 80 —
220 B: 85°C —— y_-_15V - V=415V
C: 25°C V-=-15V
200 D: 0°C 60 [—
E: -40°C 40 B
180 F: -55°C —
160 \A 20 -~
r'DS(ON) L/ g& IN 0 p.
@) 140 A2 (PA)
AN —_— -20
120 /\m T — 47 -40 Va
100 e TN 0 /
/ O~ -60 P/
80 = — E -80
60 -100
-16 -10 -5 0 5 10 15 0 2 4 6 8 10 12 14 16
Vp (V) Vin (V)

Supply Current vs. Switching Frequency
6 T T T T T LLLLRAL T T 1110 T |||||7 T I RLL

V+ =415V

AF—vV-=-15V /
2 1+

I+, |-

(mA) 0 — — ——— "
-2 \
-4
-6 1 L L Ll L (I Al 1 L1 111l ] L1 Ui
100 1k 10k 100 k 1M 10 M
FREQUENCY (Hz)
Insertion Loss vs. Frequency
2.0 T T 1 LTI T 1 1T LI L T T 1T TITn T IR | LR
1Mo
0.0
1 k)
- . V+=+15V
2.0 Vo= 45V ref. 0.0 dBm
Loss
(dB) See INSERTION LOSS \
4.0~ Test Setup
R =508 \
-6.0
1 I I 1 T Y O I I W 11 L1 1ty | L1 L1 111 1 L 111
100 1k 10 k 100 k iM 10M 100 M

FREQUENCY (Hz)
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P ated DG201A/202

TYPICAL CHARACTERSITICS (Cont’d)

Crosstalk & Off Isolatlon vs. Frequency

0 T T T 1T T T T 1T | — ] T T 1T T T T 1T T T T 1T
20— V+ =415V
Vo= 18V ref. 0.0 dBm
~40
See CROSSTALK & L 500
_60|— OFF ISOLATION OFF ISOLATION e
Test Setup
XraLk ;80 / /' 508
1SO. 100 —
e | _—— 1 — crossTAK
et
-120 :_: /
-140
160 L1 1 L1 L1 L1l L1 [ BRI
100 1k 10k 100 k 1M oM 100 M
FREQUENCY (Hz)
1 vs. Temperature | vs. Temperature
100.0 g s(o;:F’ P 100.0 gy ID(O']:F’
V+=+15V V+=+15V
V-=-15V V-=-15V
10.0 Vb =#14V 10.0 Vp = £14 V
1.0 1.0
I's(oFF) L~ Io(oFF) ]
(nA) 0.1 (nA) 0.1
L~ L~
// //
0.01 — 0.01 —
L~ L~
0.001 0.001
0.0001 0.0001
-556 -35 -15 5 25 45 65 85 105 125 -55 -35 -156 5 25 45 65 85 105 125
TEMPERATURE (°C) TEMPERATURE (°C)
Ip(on) vs. Temperature Leakage Current vs. Analog Voltage
100.0 gr—y—7— 10 —T—T—T—T—1
Vi =+15V WHEN VANALOG EXCEEDS
V-=-15V 8 POWER SUPPLY SWITCH,
10.0 Vp = +14 V 6 |- SUBSTRATE DIODES
BEGIN TO CONDUCT.
1.0 4 )
L~ 2
Ip 0.1 Is.lp
(nA) : [ (pA) O
] -2 177, VRN,
0.01 — » /| Vi=15V V-=-15V |
|~ " | Ta=25°C
0.001 -6 T 1 1 1 1
FOR Ip(oFF),Vs = -Vp
-8 FOR Is(orF), Vb = -Vs
0.0001 _10 1)
-56 -36 -16 5 25 45 65 85 105 125 -20 -15 -10 -5 0 5 10 15 20
TEMPERATURE (°C) Vs/Vp (V)
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. TYPICAL CHARACTERSITICS (Cont’'d)

Switching Time vs. Temperature

1000 1000 T T T
I | ' ——toNn = =torr
900 F— V+ =415V Vg=+2V 900
V-=-15V
800 = =m===tgoy == torr 800
700 700
ton, 600 ton, 600 AN
torr "] torr "\ N
(ns) 500 —— (ns) 500 F—<
400 ] -t T~ I~
=" 400 <~{_ ~—_]
300 = 300 S
- had <
200 200 -
100 100

-56 -36 -15 5 25 45 65 85 105 125
TEMPERATURE (°C)

Switching Time vs. Power Supply Voltage

10 12 14 16 18 20 22
POSITIVE SUPPLY (V)

SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg
may be + or — as per switching time test circuit. Vg is the steady state output with switch ON.
Feedthrough via gate capacitance may result in spikes at leading and trailing edge of output waveform.

LoaGic™

av +15V
INPUT \ /. A
tr<20ns 50% SWITCH TV+ Vo= Vs T
r N_"__ INPUT L* "DS(on)
te< 20 ns S, D1
Vg=+2V O ofatlo )
SWITCH v, | ]
INPUT S roac ™1 R c
INPUT s
SWITCH ¢ — | 35 pF
OUTPUT = =
ton fotf GND V-

* Logic Shown for DG201A, Invert for DG202.

= ov -5V
(REPEAT TEST FOR IN, ,INgAND IN4)

CHARGE INJECTION TEST CIRCUIT

. 4
CffN SX_of'a X o Vo / \
LW i I f
| A, T o
- = INX OFF ON OFF
: A Vo = MEASURED VOLTAGE ERROR DUE TO CHARGE INJECTION.

THE CHARGE INJECTION IN COULOMBS IS AQ=C| X A Vg
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isnitlzi:gggg'ated DG201 A/ 202

OFF ISOLATION TEST CIRCUIT

+15V
= v+
SIGNAL
GENERATOR oy Vs
- ‘X\__ _ IN % ? o VIN
>
ANALYZER] | v
CHAN A E D
‘ RL GND V-
CHAN B _I_ c
C =.0011F||.14F :,s -5V -
CHIP CAPACITORS ~ CROSSTALK = 20 LOG V_I
CHANNEL-TO-CHANNEL CROSSTALK TEST CIRCUIT
+15V
SIGNAL - v VL
GENERATOR ~  |Vsi o4& voi| ~ 5o
|
hil ; T L
ov, 2.4V Ny _Jl
- INo
r —i—co V, 2.4V
| —
| =
ANALYZER
CRANAI™ o 3 Vb2 th Vs2 one
| AL GND V-
CHAN B

1 L

C=.0011F||.14F = =

CHIP CAPACITORS Vsi S5V
CROSSTALK = 20 LOG [V,

5-125



DG201A/202 incoporated
SCHEMATIC DIAGRAM (Typical Channel)
V+0
T
compP v o
e £ ]
ON - I_
GND zl: I" oDx
INx © AAA
I ;
"
V-0 :

APPLICATION HINTS*

ViN
Logic Input | v V
V+ V- s or Vp
Positive Negative VVoltiﬂge , Analog
Supply Supply INH Min Voltage
Voltage Voltage ViNL Max Range
(V) (V) v) V)
15 ** -15 2.4/0.8 -15to 15
12 -12 2.4/0.8 -12 to 12
10 -10 2.4/0.8 -10 to 10
8 **x -8 -8to8

not guaranteed nor
testing.

* k

Application Hints are for DESIGN AID ONLY,

subject to production

Electrical Characteristic chart based on
V+ =415V, V===

15 V.

*** QOperation below 8 V is not recommended.

DG201A
LOGIC SWITCH LOGIC
INPUT STATE VOLT LEVEL
0 ON 0.8V
1 OFF 224V
DG202
LOGIC SWITCH LOGIC
INPUT STATE VOLT LEVEL
0 OFF <0.8V
1 ON 224V
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incorporated DG201A/202

APPLICATIONS
+15 V
13
Gy, o] 1 De201A ;
I A
( fos _;Is(l) s i 160
SELECTO——E—L—D——D——
L 11 -~ 110
" T
TTL SELECT 2;00 FQ_D’—D—_ =
conTROLY 2] e oTalls -\\
c2 0,015 1F] 16 - LM101A
SELECT O~ o a_D_D_ 4 » 80 OPEN LOOP GAIN ——
I
feq Nl 1 oj/‘ o 2%a =
L SELECTO—M&E__D,_D__ ain o1 | ton | foo 1
) N K\mif\\
40 \
1 10 100 1k 10k 100k 1M
Vour FREQUENCY - Hz

A (VOLTAGE GAIN BELOW BREAK FREQUENCY)
=?1= 100 (40 dB)

fo (BREAK FREQUENCY) =

297 RaCx
1
1, (UNITY GAIN FREQUENCY) = ——lt—
Ll )= ZmAcx
r
MAX ATTENUATION = ——'ﬂi(—;’")— x -40 dB

Active Low Pass Filter with Digitally Selected Break Frequency

14

10]

1 kL
AAA °<I +15 Vv
1"
_ <| ( I: 8
r J230
|_

6
e 2001}
[ 7_ 50 pF 1000 |
MQ 2 I pF | Jout
3] . DG201A or DG202 oacl =
sy s INPUT ©
= DG201A | DG2o2
SAMPLE | LOW HIGH
HOLD HIGH LoW 5V
TYPICAL PERFORMANCE
AQUISITION TIME o518
APERTURE TIME =1us
SAMPLE TO HOLD OFFSET =5 mV
DROOP RATE =5mv/s

Sample and Hold
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2 kL 100 100 &

APPLICATIONS
30 pF
+15V NC
T 10 7 1| +15v
7
9| Vi DG200A VReg_~ |8 3
ViNt © _ET l + 8 & Voutr
4 A 5
ViNg O o T T +15V T NC °
b 13 12 RF1 RE2 RE2
CHy o—‘—D—D—J | V1 o"a__DG202 3|18k 9.9 k& 100 kL
| |
2 1 |
avsodl D> S
Vo GND 15 | |
el B — — oTa L
-15V = |
- | ] :,I/A 6
4 II | Ra1 Rag2 2> Ras
GAIN 1 (X1) O : D—D—— :

|
Re . R GAIN 2 (X10) O D——D—
GAN= —t—G 16
Ra
NOTE: Pin Connections Shown GAIN 3 (X100) O 9 D_D—l
Are For Metal Can Package.
GAIN 4 (X1000) O 3

LOGIC HI = SWITCH ShD 2
C HIGH = SWITCH ON " 5
-15V =

A Precision Amplifier with Digitally Programmable Inputs and Gains
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Poorporated DG211/212
Low Cost 4-Channel Monolithic
SPST CMOS Analog Switches
FEATURES BENEFITS APPLICATIONS
e +15 V Analog @ Wide Signal Range e Disk Drives
Signal Range ® Video Terminals

e TTL Compatibility
e PLUS-40 Process

e Logic Inputs Accept
Negative Voltages

e ON Resistance <175 Q

Consumption

e Simple Logic Interface
o Reduced Power

@ Communication Systems

DESCRIPTION

The DG211 and DG212 are low cost quad
single-pole single-throw analog switches for use in
general purpose switching applications in
communication, instrumentation and process
control. These devices differ only in that the digital
control logic is inverted, as shown in the truth table.
The use of both p- and n-channel devices mini-
mizes ON-resistance variations over the analog
signal range.

Designed with the Siliconix PLUS-40 CMOS process
to combine low power dissipation with a high
breakdown voltage rating of 40 V, both switches will

handle *15 V input signals with ease, and have a
continuous current rating of 20 mA. An epitaxial
layer prevents latchup.

Both devices feature true bi-directional perform-
ance (with no offset voltage) in the ON condition,
and will block signals to 30 V peak-to-peak in the
OFF condition.

Packaging for this series includes 16-pin plastic DIP
and small outline options. Performance grades
include both commercial, C suffix (0 to 70°C) and
industrial, D suffix (-40 to 85°C) temperature
ranges.

PIN CONFIGURATION

FUNCTIONAL BLOCK DIAGRAM

Dual-In-Line Package

Top View
IN 4 E SO Package
°12] HEAAAAARA
s 4[] 6151413121110 9
v-[4] (Same pinout as DIP)
GND[5] 12345678
s, [
4 dHHHBHEH
04 Top View

w, ]
Order Numbers:
DG211CJ, DG212CJ

Order Numbers:
DG211DY, DG212DY

Truth Table
LOGIC DG211 DG212
0 ON OFF
1 OFF ON

Logic "0" < 0.8 V
Logic "1" > 2.4V

.N1o_{)4>_g% wet D]
Ao o[
.Naw{)»-g’ss st D)
.MT%D».E—OS“ WLD%{*

O S

| 5 D4
S2

| 5D

| —o D2
Lo S3

| o D3 Lo D3

[—O D4 -0 Dy

Four SPST Switches per Package*

* Switches Shown for Logic “1" input
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ABSOLUTE MAXIVIUM RATINGS
VH10 Vo i e e 40V Peak Current, S or D

(Pulsed at 1 ms, 10% duty cyclemax) .......... 70 mA
VINETOGND i V-, V+

Storage Temperature .................. -65 to 1256°C
VLIOGND i -0.3V, 25V

Operating Temperature (C Suffix) ............ 0 to 70°C
VgorVptoV+ ..o 0, 40V (D Suffix) ........... 40 to 85°C
VgorVpto V- ... 0,40V Power Dissipation (Package)*

16-Pin Plastic DIP** ............ ..ot 470 mwW
VHEoGND ..ottt i 25V 16-Pin Small OUtINE* ** oo, 600 mW
V-otoGND .ottt ittt iii it -25V .

Current, Any Terminal Except SorD ..........

Continuous Current, SorD ..................

PC board.
** Derate 6.5 mW/°C above 25°C.
*** Derate 7.6 mW/°C above 75°C.

Device mounted with all leads soldered or welded to

ELECTRICAL CHARACTERISTICS 2
Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C C,D
P 2-85.70°C SUFFIX
V=15V, V-=-15V Rt 0 to 70°C
V, =5V,GND=0V 3=-40,0 C —40 to 85°C
PARAMETER SYMBOL ViN=2.4V,08Ve TEMI;I TvP °| MIN® |MAX | uNiIT
SWITCH
Analog Signal Range ¢ VaNALOG 1,2 -15 15 A
Vi = 0.8 V (DG211) -
Draln-Source ON r Vin = 2.4 V (DG212) 1 115 175
Resistance DS(ON) Is 21 mA, Vp=+10V Q
Vg=14V
1 0.01 5
Source OFF | Vp=-14V
Leakage Current S(OFF)
Vin=2.4V VS=—14V 1 0.02 5
(DG211) Vp= 14V - -
V|N=0.8V V=14V
(DG212) VD= 14V 1 0.01 5
Drain OFF Ib(oFF S nA
Leakage Current (OFF) V12V
5= -
Vo= 14V 1| -002| -5
V|N=0.8V VS=VD= +14 V 1 0.1 5
Drain ON ¢ Ipony (DG211)
Leakage Current Vi =2.4V
(DG212) VS=VD= -14V 1 "0.15 —5
INPUT
Vin=2.4V 1 |-0.0004] -1
Input Current with |
Input Voltage HIGH INH
Vi =15V 1 | 0.003 1 LA
Input Current with
Input Voltage LOW T Vin=0V 1 |-0.0004] -1
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%ggggg;ated DGZ1 1/ 21 2

ELECTRICAL CHARACTERISTICS ®

Test Conditions LIMITS
Unless Otherwise Specified: 1=25°C c.D
o i
V+=15V, V== -15V 2=85,70°C SUFFIX
VL= 5V,GND=0V 3=-40,0'C 0 to 70°C
PARAMETER SYMBOL Vin=2.4V,08Ve TEMP| TYP ° | MIN® |MAX °| uNIT
DYNAMIC
Turn-ON Time ton 1 460 1000
See Switching
torF1 Time Test Circuit 1 360 500 ns
Turn-OFF Time Vg=2V
torr2 1 450
Vin=5V
Source-OFF Capacitance 9 C s(oFF) Vg=0V 1 5
VIN =5V
Draln-OFF Capacitanced Cp(oFF) f=1MHz Ve=0V 1 5 pF
b=
Cpony + Vin=0V
i d
Channel ON Capacitance Csion Ve=Vp=0V 1 16
Off Isolation’ Vin =5V, R =1kQ 1 70
C_= 15 pF, Vg= 1 VRMS dB
Crosstalk f =100 kHz 1 a0
(Channel-to-Channel)
SUPPLY
Positive Supply Current I+ 1 0.35 0.48
. V+=15V, V-=-15V
Negative Supply Current - Vpy =00r5.0V 1 0.3 0.48 mA
Logic Supply Current I 1 0.5 1.2

NOTES:

. Refer to PROCESS OPTION FLOWCHART for additional information.

. ;lme glgtebrﬁlc fonventlon whereby the most negative value is a minimum and the most positive a maximum, Is used in
s data sheet.

. Guaranteed by design, not subject to production test.

. Typlcal values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

VN = input voltage to perform proper function.

. OFF lIsolation = 20 Log I
Vour

- opo Op

5-131




DG211/212

Siliconix
incorporated

DIE TOPOGRAPHY

DG211
Pad Function
80 mils No.
‘ 1 Input 1
2 Drain 1
3 Source 1
4 V-
5 GND
6 Source 4
72 mils 7 Drain 4
8 Input 4
9 Input 3
10 Drain 3
1 Source 3
12 VL
' 13 V+ (Substrate)
14  Source 2
15 Drain2
20X 16  Input 2
ICMCA
8 Capacitors 49 P-channel enhancement MOSFET
9 Resistors 45 N-channel enhancement MOSFET
DG212
Pad Function
No.
A 1 Input 1
2 Drain 1
3 Source 1
4 V-
5 GND
6 Source 4
mils 7 Drain 4
8 Input 4
9 Input 3
10 Drain 3
1 Source 3
12 VvV
' 13 V+ (Substrate)
14  Source 2
15 Drain 2
20X 16 Input 2
ICMCC
8 Capacitors 49 P-channel enhancement MOSFET
9 Resistors 45 N-channel enhancement MOSFET
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TYPICAL CHARACTERSITICS

The electrical characteristic table guarantees the DG211 and DG212 for operation

at *15V, * 10%; however, functional operation occurs over the designed range of
+ 5V to + 20V power supplies. These characteristic graphs show the effect of de-

vice parameters over several parameter permutations including power supply vari-
ations. These graphs are for design aid only and are not subject to production

testing.
rps(on) Vs.Vp Temperature
600
500
400
'pDs(oN)
() 300
200 — 125°C
25°C
100 =t —
-55°C
0 ] 1
-15 -10 -5 0 5 10 15
Vp- DRAIN VOLTAGE (V)
s(oN)Vs. Vp and .
" Powe(r A &pply Vottage Switch Current vs. Switch Voltage
| | | | Ta=25°C e s v z
A VizisY, V=5V ol IRV ’
500 | B V+=+7.5V, V-=-7.5V 50 I~y _s5v 7
e Vit vV, V-+-10V 40 |- 152 250 -
D V+=+12V, V-=-12V 30 A z
. 400 LE V+=+15V, V-=-15V 20 7
DS(ON) /
W) 300 A (ISA) 18 “
m
( A \ -10 /
200 -20
B o= | N p)
-30
p S = /7 _ SLOPE = 1/fps(on
100 P 40 f ™
E -50 £
-60 #Z
0 -70 L
-5 -10 -5 0 5 10 15 -10 -8 -6 -4 -2 0 2 4 6 8 10
Vp- DRAIN VOLTAGE (V) Vps = SWITCH, DRAIN TO SOURCE

VOLTAGE (V)
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TYPICAL CHARACTERSITICS (Cont'd)

Ip(oFF) O Is(oFF) V8. Temperature*

10 = —
= 'Vez 15V €
— V-=-15V / =
[— Vi=5V / 3
1 f/ f=—
Is,Ip vd 3
(nA) / 3
0.1 / / =
-56 -35 -15 5 25 45 65 85 105 125
T - TEMPERATURE (°C)
Supply Current vs. Temperature
1.0 T T T
[— V+ =415V
| V-=-15V
B8V =45V
I+, -, |
IL B L
(mA) 4
Q-—“\ 1+
.2 —
\I- —

0
-56 -36 -15 5 25 45 65 85 105 125
T - TEMPERATURE (°C)

Switching Time vs. Positive And
Negative Supply Voltage

5000
V|_ = 5 V
Ta=25°C
4000 \
t 3000
ON, '
torr \ON
(ns)2000 \
N
1000 tOFF1 \
\
0 0 +5 +10 15

V+, V- - POSITIVE & NEGATIVE SUPPLY (V)

Ip(on) vs. Temperature*

WETTT ] 7] =
= Vi 1?.avv / =
— V-=- —
— V. =5V / —
1 E // —
Io — / =
(nA) [— / -
0.1 [, =]
-56 -35 -15 5 25 45 65 85 105 125
T - TEMPERATURE (°C)
Leakage Current vs. Analog Voltage
60 e s e
WHEN VanaLog EXCEEDS
a0 F POWER SUPPLY SWITCH
SUBSTRATE DIODES BEGIN
20 TO CONDUCT
|11 Ip(oFF) L‘
0 I's(oFF ——
's' ' D _20 —
(PA) ™ Ip(oNy
0 H
V+=15V V-=-15V
-60 VL=5V  Ta=25°C —
-80 FORIp(oFr) Vs =0 V —
FORIs(orr) VD =
~100 L T Tt T T
-16 -10 -5 0 5 10 15
VanaLoG - ANALOG VOLTAGE (V)
Switching Time vs. Input Logic Amplitude
800 V+=15V V-=-15V
VL=5V Vg=2V
R =1k CL= 35 pF
700 GND =0V
600
ton,
torr 500
(ns) / - ton
' 400 \
300 torr1
200

0 1 2 3 4 5 6
VinH - INPUT LOGIC AMPLITUDE (V)

* The net leakage Into the source or drain Is the n-channel leakage minus the p-channel leakage. This difference can be
positive, negative, or zero depending on the analog voltage and temperature, and will vary greatly from unit to unit.
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TYPICAL CHARACTERSITICS (Cont'd)

DG211 Shown

L R e
<

Vin
V) 1

LOGIC INPUT
-1

20
15

Vour 10
Typical delay, rise, fall settling times,

and switching transients in this circuit. 0 Vgen= +10V

&.1

Vour 10

Vo
Al
y bR < - V) s 7/ \
I GEN J' 10k cL 0 o/
— N 10 pF VGEN'_' +5V

== -5

Turn-OFF time is primarly limited here v)
by the RC time constant (50 ns) of the
load. -10

Vaen=0V

If Vgen ,Rr orCy is increased, there
will be a proportional increase in rise
and/or fall RC times. ApplyingVgen to
D rather than S results in much greater 0
spikes.

VGEN =-5V

VGEN= -0V
-4-2 0 .2 4 6 810121416
t - TIME (us)
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TYPICAL CHARACTERSITICS (Cont’d)

Switching Time vs. Temperature

1000
V+=+15V Rp=1kO
V-=-15V | C(=35pF
VL =45V
800 Fyg=+2V
Ta=25°C t
ON /
t 600 =
ON,
torr // O
(ns) 400 —
== L—""1 torri
|
200
(1]
-656 -356 -15 5 25 45 65 85 105 125
T - TEMPERATURE (°C)
Input Switching Threshold vs.
7 Loglc Supply Voltage
1
V=15V
6l ¥— =-15V i
A= 25°C /:'a
5 7/
Vo4 v
) L
3 A1
. Y
A7
1
0
0 5 10 15 20
VL - LOGIC SUPPLY (V)
Capacitance vs. Vp or Vg
30
| |
f=1MHz
24 = Ta=25°C
18 Lt
CsCo Cp(ON) +Cs(ﬂ/
®F N "1
6 Cp(OFF) OR Cg (OFF) ]
0
-15  -10 -5 0 5 10 15

Vp or Vg - DRAIN OR SOURCE VOLTAGE (V)

THD
(%)

Input Switching Threshold vs.
V+ and V- Supply Voltage
2.5

V=5V
Ta=25°C

oy o gee o
FUEE CASCURUIENE EEA R

S B
e et e e

0

0 5 10 15 20
V+, V- POSITIVE & NEGATIVE SUPPLIES (V)

Total Harmonlc Distortlon vs. Frequency

10 R R R R T TTTT
V+=15V
V-=-15V
Ta=25°C
TEvg=2Vpp
Ry = 10081
A
RL=1k&
.01 —
RL= 10k
001 prvonpt vy vty
100 1k 10 k 100 k

f - FREQUENCY (Hz)

Some applications of the DG211 or DG212 will
find the logic control inputs INy driven from
the output of comparators or op-amps with
nearly plus to minus 15 volt transitions. In
these applications the user can shift the Input
logic transition voltage from the normal 1.6 V
of TTL to zero volts by connecting thev pin
to the GND pin. In this mode of operation the
Input offset voltage between Ny and v

(= GND) measure less than + 500 mV.

Vi =5V presets the Input threshold voltage
for TTL logic compatibility. Improved noise

Immunity for CMOS logic compatibility results
by connecting v, to they terminal of the
CMOS logic.
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TYPICAL CHARACTERSITICS (Cont'd)

Power Supply Rejection vs. Frequency Charge ln]ectlon vs. Analog Voltage
8O T T Ty T T T T T T T T T T T T 70 v T T T
70| +PSRR = 2010g AVE Vi =184 60 ANALG % .
AVp 8 |
VL =5V 50 |~ CI1000pF =]
60 _psAR=2010g AY= Vs =0V L oM e or |
s AVp g = ggopgﬂ | 40 [REVERSE S&D FOR Qp MEASUREMENT |
1 -PSRR INj= "1" 30 —
PSRR 40 \ X2 Q 20 \ QD mep—
(dB) +PSRR ~ (pC) Bam—
30 10 Q /4
0 o ]
20 Vi =15V
-10 V- =-15 V o
10 VL =5V
-20 Ta =25°C 7]
0 -30 L
10 100 1k 10k 100k 1M 10M 15 -10 -5 0 5 10 15
f - FREQUENCY (Hz) VanaLog (V)
Switching Time vs. Positive Supply Voltage Switching Time vs. Negative Supply Voltage
5000 550
V- =-15V Vi =15V
V=5V V, =5V
- o —_ o
4000 | La=25°C 500 |Ta=25°C
3000 \ 450 ton
ton, ton,
torF torr
(ns) 2000 ton (ns) 400
1000 \ 350 torr
0 300
0 5 10 15 0 -5 -10 -15
V+ - POSITIVE SUPPLY (V) V- NEGATIVE SUPPLY (V)
Insertion Loss vs. Frequency OFF lIsolation vs. Frequency
5 mmmwm 160 £
- ~ V+ =15V V- =-15V
Loss O AL S 140 NV =5 v le = LOGIC “1 |
<
(dB) N 3 \Vs =1V
-5 120 < TEST SETUP FIGURE 2 .
R_= 500 NG| O\URL= 500
-10 100 BN ~ i
Ve =ISV Ve =-1SV 150 50 NN R = 500
VL =5V INy = LOGIC “0 N Ey
= dB) «_ (TERMINATOR)
Vs =1Vrms ( NG \ S
TEST SETUP FIGURE 1 60 N T RL= 1k
1
JBL= 500 4 \ {hus10ka \
0 T | N
Phase _ N RL= 100kQL
(deg) - R = 1kQ 20
-10 Lo 3l 0
100 1k 10k 100k 1M 10M 100 M 100 1k 10k 100k 1M 10M 100M
f - FREQUENCY (Hz) f - FREQUENCY (Hz)
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TYPICAL CHARACTERSITICS (Cont’d)
Channel-to-Channel
Crosstalk vs. Frequency
160
[~ s Vi =15V V. 15V
N, N + = - = -
140 N \ VL =5V
120 PN <—FR.-500 | Ve s LVAms
NN S Ru= TEST SETUP FIGURE 3
100 NN S = RL= 1kQ
X-talk NG NG S S = 508
(dB) ~ ~K (TERMINATOR)
RL= 10k THNGPN \
60 I S \
_}.\ \
40 |— Ri=100k0 -~ .
R, = 1kQ.—»\
20 L
0
100 1k 10k 100k 1M 10M 100M
f - FREQUENCY (Hz)
+15V 0 45
I I I I I c
SIGNAL = —
GENERATOR ~
FR"F?SUF%CY GENERATOR ANALYZER = oV, 24V
100 to 50 MHz WAVETEK HP3575A " i
MOD 142 GAIN-PHASE METER yrrT— —
Mo 00z | TATRONX | (ESEEA vour veren o T o
L —
CHAN B J_:. i—|
= = -15 Vv
C=.001uF Il 1uF
CHIP CAPACITORS
Figure 1. Testing Insertion Loss vs. Frequency
?HSV ;
SIGNAL = —_-
GENERATOR o
FREQUENCY SIGNAL |
TESTED GENERATOR ANALYZER — OV 2.4V

100 to 50 MHz = &

HP3580A HP3580A
TRACKING OSC| SPECTRUM ANALYZER

1M to 100 MHz | TEKTRONIX HP8405A Analyzer o -
MOD 191 VECTOR VOLT METER CHAN A I Vp
100k to 10 MHz | HPBSE8A HPB5E8A Ry GND V-
TRACKING OSC| SPECTRUM ANALYZER =
CHAN B _L_ i—‘ }___lc
= - -5V —

C =.001uF Il 1uF
CHIP CAPACITORS

Figure 2. Testing OFF Isolation vs. Frequency
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TYPICAL CHARACTERISTICS (Cont’d)

T Hig

SIGNAL r—
GENERATOR

.y
FREQUENCY SIGNAL
TESTED GENERATOR ANALYZER — [ 1
— | IN 4 r-< Np

i
23

A

)
o
100 to 50 MHz | HP3580A HP3580A - 0V, 2.4V
TRACKING 0SC| SPECTRUM ANALYZER = |
1M to 100 MHz | TEKTRONIX HPB405A Analyzer o Lo o =
MOD 191 VECTOR VOLT METER CHAN A I Vb
100k to 10 MHz | HP8568A HPBS68A R GND V-
TRACKING OSC| SPECTRUM ANALYZER =
CHAN B _J__
= - -15V C —=
C =.001uF Il 1uF
CHIP CAPACITORS
Figure 3. Testing Crosstalk vs. Frequency
SCHEMATIC DIAGRAM (Typical Channel)
v+ ©
Vi
[—. O Sx
Loaic CoMP Ml
TRIP- N . =1
POINT = > Low
REF +” SWITCH -
ON '!=

GND le 0Dy
INxo A%

SWITCHING TIME TEST CIRCUIT

1Tt

V- O

Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vg
may be + or — as per switching time test circuit. Vg is the steady state output with switch ON.
Feedthrough via gate capacitance may result in spikes at leading and trailing edge of output waveform.

:;%gd?lN +5V +15V
1 5
50% Vi V+
A M v T s
Switch _S1 o1 Dy utpu
Input ° : A Vo
Switch
Input Vs Logic INg ! k2R C.
0.9V, Input 35 pF
Switch = =
Output Vo — GND | v
oV -15V (Repeat Test for IN,
1 ton - R and INg, and IN, )
Vo = Vg ——
> © 7S R+ ros(on)
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APPLICATIONS
46V +5V -15V
12 13 J4
DG211 OR DG212
1vo-s 2
2v ol I ofa 15 [ vo
avoll : : 0,1/ N 10
4vol } t z 10 k€
AA MDA
1 l’ 16 J}g $e =
IN 1 [INPY INg  INg
B.B.M. INTERVAL (DEAD TIME)
—> -—
4—
Vo a—
voLTs ,_|
-
— <
N 1Us
IN o I I
IN I l
IN4 I I
Figure 4. Four-Channel Analog Multiplexer
PRECISION ATTENUATOR
+5V 45V +5V Vi N
16 12 13 VIN (MAX) = +150 V
Vee 2 1 Vi V+
[ Qo -—: 9 MO
D3 [
7 16
DATA BUS 32 Qy D— | 900 k.
1 !
Do r_A\c
175 10
QUAD @2 > 90 k@
D
PROCESSOR %
SYSTEM BUS

ADDRESS ADDRESS
BUS DECODER
Figure 5.

Microprocessor Controlled Analog Signal Attenuator
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APPLICATIONS (Cont’d)

+15V
FET INPUT
OP AMP 3 %-15 v
VINO
IN + 6 o VouT
2 / GAIN ERROR IS DETERMINED ONLY BY
THE RESISTOR TOLERAN!
15V HV OFFSET AND CMRR ML LT ACGURACY
13 12 OF CIRCUIT.
V+ VL
2 o ats

|
GAN ¢ o 1 GD—DJ 90 kL
Ay =1

GAIN2 o 5k

Ay =10

VOUT Ri+Rp + R3 + Ry
1 Vin R4

(/l y -
9 | WITH SW4 CLOSED
GAN3 O :D—DJ 4k
oq/‘_
|
i

=100

Ay =20 7

GAN4 o 8
Ay =100

1 k&
DG211 or DG212

V- GND
= I

-15Vv

Figure 6. Precision-Welghted Resistor Programmable-Gain Amplifier

_.
n
;
Jj"
o
W
>
<
=
(4

-

X

-
o
-

:q +15V

8
:._ —
6 ot 7
-— _<_< F_ 7! cq R1
| 50 pF 2
5.1 MO - > cs Vc
3 Va GND 1000 pF| _L out
-15Vv = LOW = SAMPLE
HIGH = HOLD

Figure 7. DG211 Sample-and-Hold
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APPLICATION HINTS*

DG211, DG212

Vin
Vi V- Vi L"'{?Ift nput fvs or Vp
Positive | Negative | Logic v ° :Agle / Analog
Supply Supply Supply INH - Min Voltage
Voltage | Voltage | Voitage | Vine Max Range
V) V) v) V) V)
* Application Hints are for DESIGN AID ONLY, not
20 -20 5 2.4/0.8 ~20 to 20 guaranteed and not subject to production testlng
15 15 5 2.4/0.8 15 to 15 ** Operation below +8 V is not recommended.
12 -12 5 2.4/0.8 -12 to 12
10 -10 5 2.4/0.8 -10 to 10
8** -8 5 2.4/0.8 -8to 8
10 -10 10 5/2 -10 to 10
. 13? +15V 12? 5V
[-] Vi VL
DG212
IN1 S1
1/2MM74073 14 ! —-D—D——
1/6 74C04 14| 1/6 7ac04f 14} I 1 112 >R M 1
NS S 13} oK 3 1 s 14 )
> 3 a s 12 I
c = R Kelr 16]
2 | 10 s | D2p |1s
1/6 74C04 2 D
R 1
2 1 IV 4 6 N3 S3 o
1/2MM74C7: s] |
JEER || PO
1s] ] ek a3 D3P 10
10} ke L e | . D I & o
6 | 8 __l >_>_ 3\
7 D4 7
= V2 GND
4 [s 9 1o
_______________ o _é v = iscops
r HEV CHANNEL 1 AMPLIFER | -
N A (IDENTICAL T0 2,3,4)
o—t + (SEE BELOW)

4v

R
(SEE BELOW)

|

|

|

|

+15v |
? |
|

|

L
O.A.11S OP AMP WITH SUITABLE BANDWIDTH, SLEW RATE,

ETC., FOR DESIRED

R IS ADDED XTRA GA!N ACCORDING TO FORMULA

VOLTAGE GAIN 2+1
R

Figure 8. The “Scope Extender” Which Displays 4-Channels Simultaneously On A Single Trace Scope
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4-Channel Monolithic SPST
CMOS Analog Switch with Data Latches
FEATURES BENEFITS APPLICATIONS
® Accepts 230 ns Write e Compatible with Most e uP Based Systems
Pulse Width rP Buses

@ On Chip Regulator
® Built on PLUS-40 Process

[ Latch_e_g_ Are Transparent
with WR Low

© Allows Wide Power Supply
Tolerance Without Affecting
TTL Compatibility

® Reduced Power Supply
Considerations

® Automatic Test Equipment
e Communication Systems

e Data Acquisition Systems

o Allows Flexibility of Design

DESCRIPTION

The DG221 is a monolithic quad single-pole,
single-throw analog switch designed for precision
switching applications in communication, instru-
mentation and process control systems. Featuring
independent onboard latches and a common WR
pin, each DG221 can be memory mapped, and
addressed as a single data byte for simultaneous
switching.

Designed on the Siliconix PLUS-40 CMOS process
to combine low power dissipation and ON
resistance (60 Q typ.) while handling continuous
currents up to 20 mA. An epitaxial layer prevents
latchup.

This device features true bidirectional performance
in the ON condition, and will block signals to 30 V
peak-to-peak in the OFF condition. ON resistance is
extremely flat over the +15 V analog signal range.

Packaging for this device includes 16-pin ceramic,
plastic, and small outline options. Performance
grades include military, A suffix (-55 to 125°C),
both industrial, B and D suffix (-25, -40 to 85°C),
and commercial, C suffix (0 to 70°C) temperature
ranges.

PIN CONFIGURATION

FUNCTIONAL BLOCK DIAGRAM & TRUTH TABLE

Dual-In-Line Package

IN o
s INy D ak- Truth Table
- e,
WR
S

S3 D 2 1] o OFF
D3 ¢ [, Maintains
Na o Dy, X 1 Prsetvl:)us

ate

Top View

Order Numbers:
CerDIP: DG221AK, DG221AK/883,
DG221BK, DG221CK

Logic "0” < 0.8 V
Logic "1" > 2.4V

|
s

Nz D>
s D>1p
IN4°-D>

Plastic: DG221CJ D Sy WR input Is level
sensitive (not
SO Package L 1c Q -—; edge triggered)
HAARAAAAA B oo,
16151413121110 9
(Same pinout as DIP) Order Number: WR O0————

DG221DY

123465678

gbdobdbd

Top View

Four Latchable SPST Switches Per Package*

*Switches Shown for Logic "1" Input
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ABSOLUTE MAXIMUM RATINGS
Voltages referenced to V- Operating Temperature (A Suffix) ......... -55 to 125°C
(B Suffix) .......... -25 to 85°C
2 44 Vv (C SUfiX) v 0 to 70°C
GND ottt 25V (D Suffix) .......... -40 to 85°C
Digital inputs, WR, Vg, Vpf ... (V=) =2V to (V+) 42 V or Power Dissipation (Package)*
....................... 20 mA, whichever occurs first 16-Pin CerDIP** . ........cvvtiiierenneenn... 900 mW
16-Pin Plastic DIP*** .. ...... .. ... .iiiiiinn 470 mW
Current, Any Terminal Except SorD ............ 30 mA
Y P 16-Pin SO**** e 600 mW
Continuous Current, SorD .................00. 20 mA
* Device mounted with all leads soldered or
Peak Current S or D
Pulsed 1 10% d | 70 mA welded to PC board.
(Pulsed at 1 ms, b duty cycle max) .......... m. **  Derate 12 mW/°C above 75°C.
Storage Temperature (A & B Suffix) ....... -65 to 150°C *** Derate 6.5 mW/°C above 75°C.
(C & D Suffix) ...... -65 to 125°C **** Derate 7.7 mW/°C above 75°C.

ELECTRICAL CHARACTERISTICS 2

Test Conditions LIMITS
o
Unless Otherwise Specified: |1=25°C . A B,C,D
Vi =415V 2=125,85,70°C |  SUFFIX SUFFIX
_=-15V 3=-55,-40,0 °C|-55 to 125°C
PARAMETER sYMBoOL GND =WR =0V remp| Tvp ¢ | MIN®|MAX| MIN®|MAX®] uNiT
SUPPLY
Analog Signal Range © VANALOG 1,2,3 -15 | 15 | -15 | 15 \%
1,3 60 90 90
=10V
Drain-Source © r Vi = 0.8V Vo 2 135 135
ON Resistance DS(ON) _ Q
ls = -1 mA 1,3 70 90 90
Vp =-10V !
D 2 135 135
Vg=14V 1 0.01 1 5
Source OFF Vp=-14V 2 100 100
Leakage Current I's(oFF)
Vg=-14V 1 -0.02 -1 -5
Vp= 14V 2 -100 -100
Vg = 2.4V
Vg=-14V 1 | o.01 1 5
Drain OFF Vp=14V 2 100 100
Leakage Current Ip(oFR) nA
Vg=14V 1 -0.02 -1 -5
Vo= -14V 2 -100 -100
1 0.1 1 5
Vp=Vg = 14V
Drain ON | Vi = 0.8 V S 2 200 200
Leakage Current D(ON) N = 0.
Vp=Vg=-14V | 1 | -0.15 | -1 -5
2 -200 -200
INPUT
1 |-0.0001 -1 -1
VN =2.4V
Input Current with Iinw N 2 -10 -10
Input Voltage HIGH | WRH
_ 1 0.003 1 1
Vin =18V 2 10 10 | #A
Input Current with [N Vi =0V 1 |-0.0004] -1 -1
Input Voltage LOW 1 WAL IN = 2 -10 -10
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ELECTRICAL CHARACTERISTICS 2

Test Conditions LIMITS
Unless Otherwise Specified: =25°
ss P 1=25°C A B,C,D
Vi = +15V 2=125,85,70°C |  SUFFIX SUFFIX
-=-15V 3=-55,-40,0 °C|-55 to 125°C
= WR = b
PARAMETER SYMBOL GND = WR =0V Temp| TYP | MIN?MAX| MIN®|MAX®] uNiT
DYNAMIC
Turn-ON Time ton 1 550 550
See Switching
TImeF'II'est Circuit
Turn-OFF Time tore gure 1 1 340 340
ns
Turn-ON Time Write tons WR 1 550 550
See Switching
TImeFTest Circult
Turn-OFF Time Write torr WR lqure 2 1 340 340
C = 1000 pF, Vgey =0V
(o]
Charge Injectlon Q Rgen = 00 1 20 p
VS =0 V
Source-OFF Capacitance | C g(oFF) Vi =5V 1 8
Drain-OFF Capacitance | Cpopr) | f=1MHz Vo =0V 1 9 pF
D(OFF) Vin =5V
Cpony + Vp=Vg=0V
Channel ON Capacitance 1 29
P Cs(on) Vin =0V
OFF lIsolation Viy =5V 1 70
dB
Interchannel Vs =1 Vpp, f=100 kHz 1 %0
Crosstalk Isolation C_=15pF, R_L=1kQ
SUPPLY
Positive Supply Current I+ 1 0.8 1.5 1.5
All Channels ON or OFF mA
VlN =0Vor24V
Negative Supply Current - 1 -0.4 -1 -1
NOTES:

a. Refer to PROCESS OPTION FLOWCHART for additional information.
. ;l;_.he gl%ebrglc convention whereby the most negative value Is a minimum and the most positive a maximum, Is used in
is data sheet. '

. Guaranteed by design, not subject to productlon test.

. Typlcal values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

+ Arpg(on) Is guaranteed to be within £5% switch-to-switch within a package (not a tested parameter).

. Signal on Sx, Dx, WR, INx exceeding V+ or V- will be clamped by Internal diodes. Limit forward diode current to
maximum currerzft ratings.

ST 000 T
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DIE TOPOGRAPHY

- 88 mils -
Pad Functlon
No.
1 Input 1
‘ 2 Drain 1
3 Source 1
4 -
5 GND
6 Source 4
3 7 Drain 4
8 Input 4
4 9 Input 3
mils 10 Drain 3
5 11 Source 3
12 WR
6 13 V+ (Substrate)
14 Source 2
15 Drain 2
16 Input 2
ICMMA 20X
8 Capaciltors
11 Reslstors 68 N-channel depletion MOSFETs
66 P-channel depletion MOSFETs 2 NPN Bipolar Transistors
FUNCTIONAL SCHEMATIC (Single Channel Shown)
V+ O
O S X
V+ l—||
—
I\ !
GND O——n| LEVEL =
N SHIFT — L4
xO——i S
_ T B I_| oDy
WRO—W\V + 1=
I "—'
—
V-0
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DG221

SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vg = constant with logic input waveform as shown. Note that Vs may be +
or — as per switching time test circuit. Vg is the steady state output with switch ON. Feedthrough via gate
capacitance may result in spikes at leading and trailing edge of output waveform.

ov__ +15V
? WR  V+ ?
3V
\ /[ + <10 SWITCH SWITCH
Nh S 50% t,<10ns INPUT S o, OUTPUT
ov -\_.__/ ti <10 ns Vg=+2V O _._—O/IA_ Vour
|
S ve e T R
s 0.0 Logic —D—Do—' 35 pF 1k
SWITCH : : INPUT
OUTPUT 0V — = =
ViN
— ton —»| toFF CLGND V-<!>
oV -15V
R
LOGIC "0" = SWITCH ON Vour =Vs 57— (REPEAT TEST FOR
SRL* Foson) INy . INg AND INg )
Figure 1
WR SWITCHING TIME TEST CIRCUIT
LOGIC t,<20ns
INPUT t§<20ns
v 1 +15V
3V—— = WR V4 ?
SAIS L. ©
WR M\ 0% SWITCH SWITCH
ov i INPUT S+ D, OUTPUT
3v I Vg=+2V 0———04— Vour
IN \ / ]
0V—o INY I c, RL
Vs LOGIC —CD—-DO-I 35 pF 1 k&
\% INPUT
ouT 0.9 0.9 _- =
ov Vin
lGND V- l
o tﬂq — tﬂp ov -15V
(WR) (WR) =
Vour =Vs %—- (REPEAT TEST FOR
LOGIC "0" = SWITCH ON L*rpsoN) INp ,INg AND INg )
Figure 2
WR SETUP CONDITIONS
v WR/INPUT MINIMUM TIMING REQUIREMENTS
WR 1.5V £15V PARAMETER MIN LIMIT [ UNIT
ov
tww > Write Pulse Width tww 230
t t
av ow wo Data Valld to Write tow 180 ns
Ny 0.8V 0.8V Data Valid After Write two 30
Figure 3
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CHARGE INJECTION TEST CIRCUIT

. AV,
GEN Sx DX v VO
_EVW———-O‘I ‘—-—TO o
v 1 ¥
GEN-— _ N C = 1000 pF
- | INx ON\ OFF / ON

AV, = measured voltage error due to charge injection.
The error voltage in coulombs is AQ = C_ xAV,.

|—
sz
=

OFF ISOLATION TEST CIRCUIT

+16V

SIGNAL
GENERATOR A
Y Vs
- INx
_ — '
R, = ND_WR V-
CHAN A c
ANALYZER = 1 =
CHAN B - -5V
C =0.0014F // 1uF _ Vs
CHIP CAPACITORS OFF ISOLATION = 20 Loel Vo|
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DG221

CHANNEL TO CHANNEL CROSSTALK TEST CIRCUIT

+15V
=
V+
SIGNAL
GENERATOR A Vst o Vb1 ~ 508
|
I . A
| -
IN 1
ov o—_?_‘_‘_D‘—
— <| IN2
- — = ov
! i
|
CHAN A
o Vs o|/‘ Vo2 o NC
ANALYZER Y.
CHAN B éR'- ) GND __WR V-
= ___l C
= -15V
\
C=0.0014F || 14F . _gl
CHIP CAPACI"II'ORS CCRR = 20 LOGl V2l
APPLICATION HINTS
V+ V-
Positive Negative Input Analog
Supply Supply J— Logic Signal
Voltage Voltage GND WR Voltage Range
V) v) v) v) (V) V)
15 -15 0 0.8/2.4 0.8/2.4 15
20 -20 0 0.8/2.4 0.8/2.4 +20
10 -10 0 0.8/2.4 0.8/2.4 10
10 -5 0 0.8/2.4 0.8/2.4 +10/-5
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APPLICATIONS
INy | IN2 | IN3 | INg |['WR*| ON Switch WR | INy |IN2 [IN3 | INg | Gain
0 0 0 0 0 All 0 0 1 1 1 0.1
1 1 1 1 0 None 0 1 0 1 1 0.01
0 1 1 1 0 1 0 1 1 0 1 0.001
1 0 1 1 0 2 0 1 1 1 0 0.0001
1 1 0 1 0 3
1 1 1 0 0 4
* 'WR may be held at “0” for temporary operation similar
to DG201A’s. With WR at “0” SW1 will remain ON as
long as“IN¢" Is held at “0".
+15V Vin
TV-:-
9MO
DG221
" Nio— P>
Q .
—1C o 900 kL
INzo— Iy
DO ]
—c 90 k)
DATA BUS d
INgo—] L Io
OD> |
—jC P 9 k&)
(Nso—H >+ :\
c Q __P 1 kL
WR ‘_\ WR =
ADDRESS Cs
BUS cs
V- —O0 Vo
ADDRESS
DECODER

-15V

selected voltage divider provides attenuation.

Figure 4. JL P Controlled Analog Signal Attenuator

The TLO81 is used as unity gain buffer while DG221
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i?\itlsig?ggf'ated G243
Monolithic General Purpose
CMOS Analog Switch
FEATURES BENEFITS APPLICATIONS
© PLUS-40 Process o Reduced Power Supply o Programmable Gain
© Make-Before-Break Considerations Amplifiers

Operation
o Full Rail-to-Rail Analog
Signal Range

o True TTL Compatibility Required

o Reduced Switching Noise
© Reduced Need for Buffers

o Analog Multiplexing
@ Servo Control Systems

o Pull-Up Resistors Not

DESCRIPTION

The DG243 is a monolithic dual SPDT analog switch
designed for general switching applications in
communication, instrumentation, and process
control systems. Featuring make-before-break
action, the DG243 can be used in closed loop
systems to switch gain or bandwidth networks
without opening the loop.

The DG243 is designed on the Siliconix PLUS-40
CMOS process to combine low power dissipation

with a high breakdown voltage rating of 40 V. An
epitaxial layer prevents latchup.

Each switch conducts equally well in both directions
when ON, and blocks up to 30 Volts peak-to-peak
when OFF. ON resistance is fairly flat over the full
115 V analog signal range.

Packaging for this device includes a 16-pin CerDIP
and plastic options. Performance grades include
military, A suffix (-55 to 125°C) and commercial, C
suffix (0 to 70°C) temperature ranges.

PIN CONFIGURATION

FUNCTIONAL BLOCK DIAGRAM

Dual-In-Line Package

Top View

Order Numbers:
CerDIP: DG243AK, DG243AK/883
Plastic: DG243CK, DG243CJ
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