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Siliconix

How to Use

Thic dota kank ronteing seven areas of product information.
These areas are:

. Analog Switches

. Drivers for FET Switches

. Multi-Channel FET Switches

. Die Process and Topography Information
. Burn-In Pin Connections

. Mechanical Data

. Appendices

NO s WwWN -

The next pages provide Cross Reference and Selector
Guides for rapid determination of the product you desire
in your application.

If you have an application and are not familiar with the
analog switch parameters you need, turn to page 0-8 and
choose one of the listed applications which is related. You
may select the type of switch recommended and proceed
to the data sheets, or, you may select one or more of the
important parameters and proceed to the next selector guide.

If you have an application and are familiar with the analog
switch parameters you need, turn to page 0-11 to the Prod-
uct Selector Guide by Parameters or to page 0-12 for the
Preferred Product Selector Guide. These guides contain
a listing of Siliconix’s popular switches with some of their
parameters. |f you desire a specific switch combination

(DPST, Differential Multiplexer) turn to page 0-12 for

you will be able to select the device you need. Once you
have decided on the analog switch for your application,
turn to the data sheet section for more complete electrical
specifications of the part; the page number can be found
in the Table of Contents.

The Mechanical Data section (Index 6) provides complete
dimensional detail (in English and metric rule) for all
packages.

For our customers buying chips, Die Topography Infor-
mation (Index 4) gives complete information by part
number for die pad locations for lead bonding.

Complete burn-in specifications and bias conditions are
given in Index 5. These are the Siliconix standard burn-in
conditions and are encouraged for use by customers doing
their own incoming burn-in sampling or for use in their
specification drawings.

For more application information, page 7-1 lists Siliconix’s
current application notes and articles which are available
from your local Siliconix sales representative.

To order your analog switches, refer to page 0-21 for
Ordering Information and to the last pages for a listing of
Siliconix’s sales offices world-wide.

©1980 Siliconix incorporated
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Siliconix incorporated reserves the right to make
changes at any time in order to improve design and
to supply the best product possible.

Siliconix incorporated assumes no responsibility
for the use of any circuits described herein and
makes no representations that they are free from
patent infringement.
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Cross Reference/Substitution Guide g
Integrated Circuits Siliconix

Direct Replacement: Suggestions are based on the similarity of mechanical and electrical
characteristics, as reported in the manufacturer’s published data. Inter-
changeability is not guaranteed. Before selecting a device as a
substitute, compare the specifications.

Similar Function: Suggestions are based on the similarity of electrical characteristics, as
reported in the manufacturer’s published data. Interchangeability is not
guaranteed, as these parts usually have different pin configurations.
Before selecting a device as a substitute, compare the specifications.

Migr's SILICONIX DEVICE Migr's SILICONIX DEVICE
Device Direct Device Direct
Number Replacement Simitar Function Manufacturer’s Description Number  Replacement Similar Function Manufacturer’s Description
AD7501 DG508 8 x Analog Mux, CMOS CAG21 DG184 2x DPST JFET Analog Switch,
AD7502 DG509 4xDiff Analog Mux, CMOS Low rpg
AD7503 DGS508 8x Analog Mux, CMOS CAG22 DG181 2x SPST JFET Analog Switch,
Ag7ggﬁ Dgggg gex l‘\’nalog Mux, CMc?wSos Low g
AD7507 D X Diff Analog Mux,
AD7510 DG201 4% SPST Analog Switch, CMOS CAG23 DG181 2X SPST JFET Analog Switch,
AD7511 DG201 4x SPST Analog Switch, CMOS Low rpg
AD7512 DG303 2x SPDT Analog Switch, CMOS CAG24 DG134 2x SPST JFET Analog Switch,
AD7513 DG200 DG300 2x SPST Analog Switch, CMOS Low 1ps | ow Power
AD7516 DG201 4 x SPST Analog Switch, CMOS CAG27 DG141, DG180 2x SPST JFET Analog Switch,
AD7519 DG515 4 x SPDT Steering Switch Very Low rpg
, )
AHO014 DG303, DG30T DPDT MOS Analog Switch CAG30 DE181(%) SPEJW";:DEST Analog Switch,
AH0015 DG172, DG201 4% SPST MOS Analog Switch CAG42 DG181 2x SPST JFET Analog Switch,
AH0019 DG184, DG302, 2 x DPST MOS Analog Switch Low rpg
DG306 CAG45 DG181 2% SPST JFET Analog Switch,
AHO0126 DG126 2x DPST JFET Analog Switch Low rpg
AHO129  DG129 2x DPST JFET Analog Switch CAGES DG184 2x DPST JFET Analog Switch
AHO133  DG133 2x DPST JFET Analog Switch
AHO134  DG134 2x SPST JFET Analog Switch CD4016 DG201 4x SPST CMOS Analog Switch
AHO139  DG139 DPDT Diff JFET Analog Switch CD4051 DG508 8 Channel CMOS Mux
AHO140  DG140 2 DPST JFET Analog Switch CD4052 DG509 4 Channel GMOS Diff Mux
AHO141  DG141 2x SPST JFET Analog Switch CD4067 DG506 16 Channel CMOS Mux
AHO142  DG142 2 DPST JFET Analog Switch CD4097 DG507 8 Channel CMOS Diff Mux
AHO0143 DG143 2 x SPST JFET Analog Switch
AHO144  DG144 SPDT Diff JFET Analog Switch CDA2 DG181 2% SPST JFET Analog Switch
AHO145  DG145 DPDT 2 x Diff JFET Analog Sw CDA18 DG187 SPDT JFET Analog Switch, Fast
AHO146  DG146 SPDT Diff JFET Analog Switch oDA23 DG186 SPDT JFET Analog Switch, Fast
AHO151  DG151 2x SPST JFET Analog Switch CDR5 DG139(%) Low-Level to High-Level
AHO152  DG152 2x SPST JFET Analog Switch Interface Gircuit
AHO0153 DG153 2 x DPST JFET Analog Switch CDR125AP D125AP 6 x FET Driver
AHO154  DG154 2x DPST JFET Analog Switch CD4052 DG509 4 Diff CMOS Analog Mux
AHO161 DG161 SPDT Diff JFET Analog Switch CD4053 DG170 3x SPDT CMOS Analog Switch
AHO0162 DG162 SPDT Diff JFET Analog Switch CD4066 DG201 4% SPST CMOS Analog Switch
AHO163  DG163 DPDT Diff JFET Analog Switch D123 D123 6 x FET Driver
AHO164  DG164 DPDT Diff JFET Analog Switch D125 D125 6 x FET Driver
AH2114 DG181, 184 DPST JFET Analog Switch DG DGM111 2% SPST MOS Analog Switch
AH5009 DG172 4 x SPST Virtual Gnd Analog Sw DG116 DG116 4% SPST MOS Analog Switch
AH5010 DG172 4 x SPST Virtual Gnd Analog Sw DG118 DG172 4xSPST MOS Analog Switch
AH5011 DG201 4x SPST Virtual Gnd Analog Sw DG123 DG123 5% SPST MOS Analog Switch
AH5012 DG201 4 x SPST Virtual Gnd Analog Sw DG125 DG125 5x SPST MOS Analog Switch
AHS5013 DG172(%) 3 x SPST Virtual Gnd Analog Sw DG126 DG126 2% DPST JFET Analog Switch
AH5014 DG172(%) 3 x SPST Virtual Gnd Analog Sw DG129 DG129 2x DPST JFET Analog Switch
AH5015 DG201(%) 3 X SPST Virtual Gnd Analog Sw DG133 DG133 2x SPST JFET Analog Switch
AH5016 DG201(%) 3 x SPST Virtual Gnd Analog Sw DG134 DG134 2% SPST JFET Analog Switch
DG139 DG139 DPDT Diff JFET Analog Switch
AM181 DG181 SPST BIFET DG140 DG140 2x DPST JFET Analog Switch
Amis2 DG182 SPST BIFET DG141 DG141 2 SPST JFET Analog Switch
AM184 DG184 2xDPST BIFET DG142 DG142 DPDT Diff JFET Analog Switch
AM185 DG185 2XDPST BIFET DG143 DG143 SPDT Diff JFET Analog Switch
AM187 De187 SPOT BIFET DG144 DG144 SPDT Diff JFET Analog Switch
AM188 DG188 SPDT BIFET DG145 DG145 DPDT Diff JFET Analog Switch
AM190 DG190 2x SPDT BIFET DG146 DG146 SPDT Diff JFET Analog Switch
Amig1 na191 2xSPDT BIFET DG151 DG151 2x SPST JFET Analog Switch
AM2009 G115, G118 6x MOS Analog Switch DG152 DG152 2x SPST JFET Analog Switch
AM251 DG1s1 SPST BIFET Switch DG153 DG153 2x DPST JFET Analog Switch
AM282 DG182 SPST BIFET Switch DG154 DG154 2x DPST JFET Analog Switch
AMS705 513705 8xMOS Analog Mux DG161 DG161 SPDT Diff JFET Analog Switch
AM9709 DG172 4XxSPST Virtual Gnd Analog Sw DG162 DG162 SPDT Diff JFET Analog Switch
mg;}(" gg;gf :x gﬁg; zi':“a“ g"g :"3:09 gw DG163 DG163 DPDT Diff JFET Analog Switch
X irtual ni nalog Sw i i
AM9712 DG201 4x SPST Virtual Gnd Analog Sw pa164 pa164 DPDT Diff JFET Analog Switch
AY5-1016 DGS507 8 Diff PMOS Mux (Stgentr) DG181 DG181 DG381 2x SPST JFET Analog Switch
AYE-4018 D&507 6 Diff PMOS Mux (Stgentr) DG181 DG381 2% SPST JFET Analog Switch
DG182 DG182 DG381 2 SPST JFET Analog Switch
CAGE DG141(v2),DG180(Y:) SPST JFET Analog Switch, Very DG184 DG184 DG384 2% DPST JFET Anamg Switch
Low rpg DG184 DG384 2x DPST JFET Analog Switch
CAG7 DG145, 161, 186, 187 SPDT JFET Analog Switch, Very DG185 DG185 DG384 2x DPST JFET Analog Switch
Low rpg DG187 DG187 DG387 SPDT JFET Analog Switch
CAG13 DG181 2x SPST JFET Analog Switch, DG188 DG188 DG387 SPDT JFET Analog Switch
Low ros Dot bagn oo 3SPDT JFET Analog Switeh
1 x nalog Switci
CAGT4 DG181 R e g alog Switeh, DG191 DG191 DG390 2x SPDT JFET Analog Switch

©1980 Siliconix incorporated
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Cross Reference/Substitution Gu

iconix

Migr's

Device Direct

Number Replacement

DG200 DG200

DG201 DG201

DG211 DG211

DG300 DG300

DG301 DG301

DG302 DG302

DG303 DG303

DG304 DG304

DG305 DG305

DG306 DG306

DG307 DG307

DG308 DG308

DG381 DG381

DG384 DG384

DG387 DG387

DG390 DG390

DG426- DG126-
DG464 DG164

DGM111 DGM111

DGM122 DGM122

G115 G115

G116 G116

G117 G117

G118 G118

G119 G119

G123 G123

HI-200 DG200

Hi-201 DG201

HI-506 DG506

HI-506A DG506

HI-507 DG507

HI-507A DG507

HI-508A DG508

HI-509A DG509

HI-1800

HI-1800A

HI-1818

HI-1818A

Hi-1828

HI-1828A

HI-1840

HI-5040

HI-5041

HI-5042

HI-5043 DG191

HI-5044

HI-5045

HI-5046

HI-5046A

HI-5047

HI5047A

HI-5048

HI-5049 DG184

HI-5050

HI-5051 DG190

HS-1000

1H181 DG181

1H182 DG182

IH184 DG184

IH185 DG185

IH187 DG187

IH188 DG188

IH190 DG190

IH191 DG191

1H200

1H201 DG211

1H202

IH5001

1H5002

1H5003

Cross Reference/Substitution Guide
Integrated Circuits (Cont'd)

SILICONIX DEVICE

SILICONIX DEVICE

Similar Function

DG184, DG302,
DG:

DG185, DG302,
DG306

DG304(%2)

DG182, DG200,
DG300, DG304

DG188, DG301,
DG304

DG303, DG307,
DG390

DG182, DG185(v2),
DG200, DG300,
DG302(%2), DG304,
DG306(%2)

DG302, DG306

DG191, DG303,
DG307

DG190, DG303
DG307

DG185, DG302,
DG306

DG184, DG302,

DG181, DG300,
DG304
DG302, DG306,
DG384
DG187, DG301,
DG305
DG303, DG307,
DG390
DG506

DG200
DG201
DG201
DG133(%)
DG134(%)
DG133

Manufacturer’s Description

2% SPST CMOS Analog Switch
4 xSPST CMOS Analog Switch
4 x SPST CMOS Analog Switch
2x SPST CMOS Analog Switch
SPDT CMOS Analog Switch
2x DPST CMOS Analog Switch
2x SPDT CMOS Analog Switch
2 x SPST CMOS Analog Switch
SPDT CMOS Analog Switch
2xDPST CMOS Analog Switch
2x SPDT CMOS Analog Switch
4 xSPST CMOS Analog Switch
2 xSPST CMOS Analog Switch
2x DPST CMOS Analog Switch
SPDT CMOS Analog Switch
2x SPDT CMOS Analog Switch
See DG126/DG 164 preceding
for part description

2x SPST PMOS Analog Switch
2x DPST PMOS Analog Switch

6 x MOS FET Switch
5xMOS FET Switch
5x MOS FET Switch
6x MOS FET Switch
3 x Diff MOS FET Switch
4 x MOS FET Switch

2x SPST CMOS Analog Switch
4 x SPST CMOS Analog Switch
16 X CMOS Analog Mux

16 x CMOS Analog Mux

8x CMOS Diff Analog Mux

8 x CMOS Diff Analog Mux

8 x CMOS Analog Mux

4 x CMOS Diff Analog Mux

2x DPST CMOS Analog Switch

2 x DPST CMOS Analog Switch

8x CMOS Analog Mux

8x CMOS Analog Mux

4 x CMOS Diff Analog Mux
4 x CMOS Diff Analog Mux
16 x CMOS Analog Mux
SPST CMOS Analog Switch

2 x SPST CMOS Analog Switch
SPDT CMOS Analog Switch
2x SPDT CMOS Analog Switch
DPST CMOS Analog Switch

2x DPST CMOS Analog Switch
DPDT CMOS Analog Switch

DPDT CMOS Analog Switch
4PST CMOS Analog Switch
4PST CMOS Analog Switch
2xSPST CMOS Analog Switch
2x DPST CMOS Analog Switch
SPDT CMOS Analog Switch

2xSPDT CMOS Analog Switch

16 x JFET Analog Mux

2x SPST JFET Analog Switch
2x SPST JFET Analog Switch
2 x DPST JFET Analog Switch
2 x DPST JFET Analog Switch
SPDT JFET Analog Switch
SPDT JFET Analog Switch

2x SPDT JFET Analog Switch
2x SPDT JFET Analog Switch
2 x SPST CMOS Analog Switch
4 x SPST CMOS Analog Switch
4 x SPST CMOS Analog Switch
SPST JFET Analog Switch
SPST JFET Analog Switch

2x SPST JFET Analog Switch

Migr's
Device
Number Replacement

1H5004
1H5005
IH5006
1H5007
1H5009
1H5010

[H5011
IH5012
1H5013
1H5014
IH5015
IH5016
1H5017
IH5018
IH5019
1H5020

1H5021

1H5022

1H5023

1H5024

1H5025
1H5026
1H5027
IH5028
1H5029
IH5030
IH5031
1H5032
1H5033
IH5034
1H5035
1H5036
IH5037

1H5038

1H5040

1H5041
1H5042
1H5043
1H5044

1H5045
1H5046
1H5047
1H5048
1H5049
IH5050

IH5051

Direct

DG191

DG185

DG184

DG190

Similar Function

DG134
DG141
DG133
DG134
DG172
DG172

DG201
DG201
DG172(%)
DG172(%)
DG201(%)
DG201(%)
DGM111, DG200,
DG300, DG304
DGM111, DG200,
DG300, DG304
DGM111, DG200,
DG300, DG304
DGM111, DG200,
DG300, DG304
DG200(%),
DG300(%%),
DG304(%2)
DG200(%2),
DG300(%),
DG304(Y2)
DG200(Y2),
DG300(%),
DG304(%2)
DG200(%),
DG300(%),
DG304(Y2)
DG172

DG172
DG201

DG201

DG172(%)
DG172(%)
DG201(%)
DG201(%)

DGM111, DG200,
DG300, DG304
DGM111, DG200,
DG300, DG304
DGM111, DG200,
DG300, DG304
DGM111, DG200,
DG300, DG304
DG200(%%),
DG300(%),
DG304(V2)
DG200(%%2),
DG300(%),
DG304(V2)
DG182(%),
DG200(%),
DG300(%),
DG304(%)
DG182, DG200,
DG300, DG304
DG188, DG301,

DG305

DG303, DG307,
DG390

DG182, DG185(%),
DG200, DG300,
DG302(V2), DG304,
DG306(Y2)

DG302, DG306,
DG384

DG191, DG303,
DG407

DG185, DG302,
DG306

DG181, DG300,
DG3

DG302, DG306
DG384

DG187, DG301,
DG305

DG303, DG307
DG390

Manufacturer's Description
2 x SPST JFET Analog Switch
2x SPST JFET Analog Switch
2xSPST JFET Analog Switch
2x SPST JFET Analog Switch
4 x SPST Virtual Gnd Analog Sw
4 x SPST Virtual Gnd Analog Sw

4 x SPST Virtual Gnd Analog Sw
4 x SPST Virtual Gnd Analog Sw
3x SPST Virtual Gnd Analog Sw
3 x SPST Virtual Gnd Analog Sw
3x SPST Virtual Gnd Analog Sw
3 x SPST Virtual Gnd Analog Sw
3x SPST Virtual Gnd Analog Sw

2 x SPST Virtual Gnd Analog Sw
2x SPST Virtual Gnd Analog Sw
2 X SPST Virtual Gnd Analog Sw

SPST Virtual Gnd Analog Sw
SPST Virtual Gnd Analog Sw
SPST Virtual Gnd Analog Sw
SPST Virtual Gnd Analog Sw

4 x SPST Positive Signal
Analog Switch

4 x SPST Positive Signal
Analog Switch

4 x SPST Positive Signal
Analog Switch

4 x SPST Positive Signal
Analog Switch

3x SPST Positive Signal
Analog Switch

3 x SPST Positive Signal
Analog Switch

3% SPST Positive Signal
Analog Switch

3 x SPST Positive Signal
Analog Switch

2 x SPST Positive Signal
Analog Switch

2x SPST Positive Signal
Analog Switch

2x SPST Positive Signal
Analog Switch

2x SPST Positive Signal
Analog Switch

SPST Positive Signal
Analog Switch

SPST Positive Signal
Analog Switch

SPST CMOS Analog Switch

2x SPST CMOS Analog Switch
SPDT CMOS Analog Switch
2xSPST CMOS Analog Switch
DPST CMOS Analog Switch

2x DPST CMOS Analog Switch
DPDT CMOS Analog Switch
4PST CMOS Analog Switch
2x SPST CMOS Analog Switch
2x DPST CMOS Analog Switch
SPDT CMOS Analog Switch

2x SPDT CMOS Analog Switch

©1980 Siliconix incorporated



Cross Reference/Substitution Guide
Integrated Circuits (Cont'd)

Migr's SILICONIX DEVICE Mfgr's SILICONIX DEVICE
Device Direct Device Direct

Number Replacement Similar Function Manufacturer’s Description Number Replacement Similar Function Manutfacturer’s Description
1H5052 DG211 DG201 4 x SPST CMOS Analog Switch MM4504 G118 6x PMOS Analog Mux
1H5053 DG211 4 x SPST CMOS Analog Switch MM5504 G118 6x PMOS Analog Mux
1H5060 DG506 16 x CMOS Analog Mux
IH5070 DG507 8 x Diff CMOS Analog Mux MP7510 DG201 4x SPST CMOS Analog Switch
1H6108 DG508 8 x CMOS Analog Mux MP7511 DG201 4x SPST CMOS Analog Switch
IH6116 DG506 16 x CMOS Analog Mux MP7513 DG200, DG300 2% SPST CMOS Analog Switch
IH6208 DG509 4 x Diff CMOS Analog Mux MP7516 DG506 16 x CMOS Analog Mux
1H6216 DG507 8 x Diff CMOS Analog Mux

MUX08 DG508 8x CMOS Analog Mux
LFXX331 DG201 4 x SPST JFET Analog Switch MUX16 DG506 16 x CMOS Analog Mux
LFXX332 DG201 4 x SPST JFET Analog Switch MUX24 DG509 4 x Diff CMOS Analog Mux
LFXX333 DG201 4 x SPST JFET Analog Switch MuXx28 DG507 8 x Diff CMOS Analog Mux
LFXx201 DG201 4 SPST IFET Analog Switch MuXss 8 x Diff JFET Analog Mux
LFXX202 ey 4 x SPST JFE1 Anaioy Switcn
LFXX506 DG506 16 x CMOS Analog Mux MVD409 DG507 4xVIff CmlT . o0y e
LFXX507 DG507 8 x Diff CMOS Analog Mux MVD807 DG507 8 x Diff CMOS Analog Mux
LFXX508 DG508 8 x CMOS Analog Mux MV808 DG508 8 x Diff CMOS Mux
LFXX509 DG509 4 x Diff CMOS Analog Mux

MXDA409 DG509 4 x Diff CMOS Analog Mux
MM4504 G115, G118 6 x MOS Analog Switch MXD807 DG507 8 x Diff CMOS Analog Mux
MMS5504 G115, G118 6 x MOS Analog Switch MX1606 DG506 16 x CMOS Analog Mux
MPC-16S DG506 16 x CMOS Analog Mux 37052 DG501 8 x Analog Mux, MOS
MPC-8D DG507 8 x Dift CMOS Analog Mux 37053 S13705 DG501 8 x Analog Mux, MOS
MPC-8S DG508 8x CMOS Analog Mux 37082 S13705 DG501 8 x Analog Mux, MOS
MPC-4D DG509 4 x Diff CMOS Analog Mux 37083 S13705 DG501 8 x Analog Mux, MOS
MPM-8S DG508 8x MOS Analog Mux TL182 DG182 DG381 SPST BIFET
MC1150L DG501 8% MOS Analog Mux TL18S DG185 DG384 2 x DPST BIFET
MC1151L DG511 4 x Diff MOS Analog Mux TL188 DG188 DG387 SPDT BIFET
MC14016 DG172, 201 4 x SPST CMOS Analog Switch TL190 DG190 DG390 2x SPDT BIFET
MC14051 DG508 8x CMOS Analog Mux TL191 DG191 DG390 2x SPDT BIFET
MC14052 DG509 | 4 x Diff CMOS Analog Mux TL601 DG301 SPDT PMOS Analog Switch
MC14053 DG170 3 x SPDT CMOS Analog Switch TL604 DG301 SPDT PMOS Analog Switch
MC14066 DG172, 201 4x SPDT CMOS Analog Switch TL607 DG301 SPDT PMOS Analog Switch
MC14529 DG508, 509 8x CMOS Analog Mux

uC4250 L144(vs) Low Power Op Amp
MMD-8 DG507 8 x Diff CMOS Analog Mux uc4252 L144(2/) 2 x Low Power Op Amp
MM16 DG506 16 x CMOS Analog Mux uC4253 L144 Triple Low Power Op Amp

TEMPERATURE RANGE AND PACKAGE CROSS REFERENCE

The following table relates Siliconix packages and temperatures to those of several competitors. The chart is further
illustrated by including examples in the table.

This table and the accompanying IC Cross Reference are intended to be used with intelligent study of the applicable
data sheets and not as a guaranteed replacement guide.

Temperature Pack Examples
Company Range ackage
DG200 DG201 DG181 DG506
o o L L ) L8 o 16X
i & 9 H % H 30 2 | 2xsPsT | 4xspST | 2xsesT
o 2 ° g2 g8 Ex E = I MUX
- s ° £Ea Ea Eu Es 2 cMos cMos JFET cMos
3 « < T T T T3
1
siticoni P K L A J  |DG200AA | D6201AP | DG181AA| DG50BAR
Hieonix c DG200CJ | DG201CJ | DG181BP | DG506C
5 1 1 2 HI2002 | HI201-2 HI506-2
Harris 9 3 | His0415 HI1840
9 HI5048-2
D F T P |IH5041M | IH201M IH5005 | IH6116C
Intersil M | c P L A IH5048C 1H202! IH5006
nterst J IH200C | IH5052C
IH5083C
A J s AD7513S | AD7510D1J AD7506S
Analog Devices B K T AD7516J
c L U
M c 3 J H N LF11201 AMIBI LF1106
National 1 2 D D F CD4066BC
ationa w CD4016C
AM193
Y Q M K X SSS7510A MUX16A
PMI Q X Q SSS7511A
X X Y
JA A T L N TP4016A/B | TL182M
T M c L JB JB FA LA P
P P J
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Siliconix Product Selector Guide by Applications
Product Selector Guide by Applications
Application Feature of Application Important Switch Parameters Major Tradeoffs Suggested Switches

Battery Operated or Battery
Back-Up Supply

1) Low Power

Low Supply Current

CMOS DG304-DG308
DG300-DG303, DG381-DG390
JFET DG126-DG164

2) Minimum Number of
Power Supplies

Only One or Two Supplies
Needed

CMOS DG300-DG308

(Can Also Be Used As Single Supply)
CMOS DG200, DG201

(For MUX: DG506-DG509)

3) Low Standby Power

Low Standby Current

CMOS DG304-DG308
JFET DG126-DG164

Audio

1) Low Signal Distortion

Low rds(on)
Constant rds(on)

JFET is Constant, rds(on)
Signal Range Limited
Toward Negative

Supply

CMOS Slight rgs(on) Varia-
tion, Full Signal Range

JFET DG180-DG191
CMOS DG300-DG308, DG381-DG390

2) Low Noise

Low rds(on)

CMOS DG300-DG308, DG381-DG390
JFET DG180-DG191

3) Wide Signal Range

+15 V Signal Range

CMOS DG300-DG308, DG381-DG390
CMOS DG200, DG201
(MUX: DG506-DG509)

Signal Range is From the
Positive Supply to Above the
Negative Supply

Higher rgs(on)
(Must Stay Above
Negative Supply By
5Vto75V)

JFET (75Q2) DG182, DG185, DG188, DG191
(10 2, 30 2) Remainder of DG181-DG190
Family

4) Large Dynamic Range

Wide Signal Range and Low
Thermocouple Noise

CMOS DG304-DG308
DG300-DG303, DG381-DG390

Video (High Frequency)

1) High OFF Impedance,
Small Feedthrough of
Signal

High OFF Isolation

Higher rgs(on)

JFET (30 2, 75 ©2) DG181, DG182, DG184, DG185,
DG187, DG188, DG190, DG191

CMOS DG200, DG201

CMOS DG300-DG308, DG381-DG390

2) Good Impedance
Matching, Minimum
Signal Drop Across
Switch

Low rds(on)

Lower OFF Isolation

JFET (10 ) DG180, DG183, DG186, DG189
(302) DG181, DG184, DG187, DG190
CMOS DG300-DG308




Product Selector Guide by Applications

Application

Feature of Application

Important Switch Parameters

Major Tradeoffs

Suggested Switches

Differential Signal Switching

1) Good Matching of
Switch Parameters

Monolithic Switch

CMOS DC 300, DG302, DG303, DG304,
DG306 DG307, DG381, DG384, DG390
CMOS DG200, DG201

2) Low Thermocouple
Offset Voltage

Drain and Source of FET
Switch in Close Proximity on
Small Chip

JFET Switches Not
Monolithic

JFET DG’ 83, DG184, DG185

Low Power Dissipation on
Switch Driver

CMOS DG 304, DG306, DG307, DG308
DG30(-DG303
DG381-DG390

Small Signal (<1 V)

1) Low Noise

Low rds(on)

Higher Leakages

JFET (10 Q) DG180, DG183, DG186, DG189
(30 2, 75 2) (Remainder of DG181-
DG 91 Family)

CMOS DC 300-DG307, DG381-DG390

2) High Impedance
Inputs or Load

Low Leakage

Higher rds(on)

CMOS DC300-DG307, DG381-DG390,
DG200-D'3201 JFET DG181, DG182, DG184,
DG185,DG187, DG188, DG190, DG191

3) Low Thermocouple
Offset Voltage

Low Power Switch

CMOS DG304-DG307
DG30(-DG303, DG381-DG390

Drain and Source of FET
Switch in Close Proximity
on Small Chip

JFET DG 180-DG190

pe1es0diodul X1Uodi|IS 086LO

CMOS D506, DG507, DG508, DG509

Multiplexing 1) Break-Before-Make ton is Greater Than toff
Switching PMOS DC 501, DG503
2) Binary Controlled Binary Decoding Stage on Chip
Logic Inputs
3) Differential Multi- Dual Switching Action CMOS D(;507, DG509
plexing
4) D/A Conversion Binary Weighted ON Resistance NMOS Df5515, DG516
and Channel Resistance to
Minimize Error
xuoos suolyndijddy Aq aping 10439|9§ §Inpoid




oL-0

pajesodiodul xjuodi|iS 0861 ®

Siliconix Product Selector Guide by Applications
Product Selector Guide by Applications
Application Feature of Application Important Switch Paramet;ars Major Tradeoffs Suggested Switches

Sample and Hold

1) Low Droop Rate

Low Leakage

Higher ON Resistance

CMOS DG300-DG308, DG381-DG390
JFET DG180-DG191
CMOS DG200, DG201

2) Low Sample to Hold
Offset

Low Charge Coupling

Higher ON Resistance

CMOSs DG200, DG201

CMOS DG300-DG308

JFET DG181, DG182
(30%2,7552) DG184, DG185, DG187,
DG188, DG190, DG191

3) Fast Acquisition Speed

Low ON Resistance

Higher Leakage

Higher Charge
Coupling

JFET (10 2) DG180, DG183, DG186, DG189
(30 2, 75 2) Remainder of DG181-DG191
Family

CMOS DG300-DG307, DG381-DG390

CMOS DG200, DG201

Switching to High Impedance

1) Low Error Voltage

Low Leakage

CMOS DG300-DG307, DG381-DG390

Inputs DG200-DG201 JFET DG180-DG191
2) Low Switching Low Charge Coupling CMOS DG200, DG201
Transient Error DG300-DG307, DG381-DG390
Voltage '
Low Cost 1) Best Performance Monolithic CMOS DG211, DG300-DG308

for Lowest Cost

Good Switch Performance

DG200, DG201, DG381-DG390

Military System

1) Hi-Rel Specified

JM38510/XXXXX
(See Current Certified QPL
or BS9000 Listings)




Siliconix

Product Selector Guide by Parameters

TYPICAL PERFORMANCE CHARACTERISTICS

Typical ton/toff Typical "DS(on) Vs VD
U ® N V+=4+15V
900} 7 _ N Vo=-15V
2 MAX LIMIT g Ta=25°C
800}~ H | PMOS (DG172)
z TVRICAI VAl LIE S 100 L CMOS (DG201)
I -4 — p— = e o 24— I7TTIZZ97 18R 188 191)
g 'g I~ il CMOS (DG200)
g g L~ | ~— JFET (DG181, 184, 187, 190)
3 3 | ™~ CMOS (DG300 SERIES)
z £ L : JFET (DG180, 183, 186, 189)
& 5
7 5
1
F:¥s 583 88 ¢ 5 ¢ § e e s o0 s
gz g2 g8 22 2@ & = ¢ Vp — ANALOG SIGNAL VOLTAGE (VOLTS)
2333 238282 8 8 3§ % ’
=k 88 2888 81 g NOTE: The CMOS switches are the only ones capable of switching
VO VO Y WY QO Q . .
6a 68 66 66 0A 5] signals down to the negative supply.
SELECTION GUIDE, LISTED BY PERFORMANCE:
. ton/t Analog Signal Range
DS(on) ON’OFF (with £15 V supply)
Device No. (€2) Device No. (ns) Device No. (Volts)
DG180, DG183 100 DG181, DG184, 150/ 130 DG200, DG201,
DG186, DG189 DG187, DG190 DG506", DG507* +15t0 =15V
DG181,DG184, 309 DG182,DG185, 250/ 130 DG508, DG509
DG187, DG190 DG188, DG191 DG300-DG303
DG300-DG303 DG304,D6305, .0 gggg‘:ggggg *15to-15V
DG304-DG307 50 §2 DG306, DG307 ’
DG381-DG390 DGI80, DG83, L o D Do 15t0-10V
DG200 702 DG186,DG189 ’
DG180, DG181
DG182, DG185, DG300-DG303 ’ !
75 Q2 300/ 250 DG183, DG184,
DG188, DG191 DG381-DG390 DG186, DG 187, +15t0-75V
DGM111 75 to 200 §2 DG172 300/ 750 DG189, DG190
DG201 175 Q2 DG200, DG201 1000/ 500 DG170,DG172,
DG173,DGM111, +15to -5V
DG5K01* ! ‘
G5 150 to 250 2 bDGM111 300/1000 DGM122
DG172, DG173 150 to 450 2 DGM122 300/2000
DG506", DG507*
DG508", DG509* 4002
DG503* 150 to 800 §2
DG170 200 to 800 §2

*Multiplexers

Better performance than shown can be obtained from Siliconix analog switches by special sorting at customer request, or
by using discrete FET devices chosen for optimal switching characteristics.

©1980 Siliconix incorporated
0-11
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Siliconix Preferred Product Selector Guide
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Preferred Product Selector Guide
ANALOG SWITCHES
t.
Basic ) c:;':; rDS(on) 1D(off) Switching Logic Levels o S‘n\zn kv Vahage
Part Switch ax (nA) Time )
No. Type Range ) (usec) wv) () () Logic  Ref. Comments Switch Configuration
ot 1) wv) (Note 4) o torr VINL  VINH Sup. Sup. Sup.  Sup.
(Note 4) V+ V-V VR
TWO CHANNEL SPST
DGM111 PMOS +10t0-10 75-200 1 03 10 05 46 10 -20 5 -
DG180 N-JFET +10t0-125 10 10 03 025 08 20 10 -20 5 0 Break-Before-Make
+15t0- 7.5 10 10 03 02 08 20 15 -15 5 0 15V Supplies
DG181 N-JFET +10t0-12.5 30 1 015 013 08 20 10 -20 5 0 Break-Before-Make 2 SPST Switches per Pickage
+15t0~ 7.5 30 1 015 0.3 08 2.0 15 -15 5 0 15 V Supplies
DG182 N-JFET +10t0-15 7% 1 025 0.13 08 20 0 20 5 0 Break-Before-Make (o fio
+15 t0-10 75 1 0.26 0.13 0.8 2.0 15 -15 5 o 15 V Supplies D D ED D
DG200 cmos +15t0-15 70 2 10 05 08 24 15 -15 - (Note3)
DG300 cmos +15t0-15 50 1 03 025 08 4.0 15 15 - Low Power, TTL In
DG304 cmos +15 to -15 50 1 025 0.5 35 1.0 15 15 - - Low Power, CMOS In
DG381 cMos +15 to ~15 50 1 03 025 0.8 4.0 15 15— - Low Power, DG181 Pin Out
FOUR CHANNEL SPST
DG201 cMOS +15 1015 175 1 10 05 08 24 15 15— (Noted)
DG211 cmos +15 015 175 2 05 04 08 24 1B 15— 5 Low Cost, TTL In 4 SPST Switches per Package
DG308 cmos +15 10 -15 100 1 0.17  0.085 35 1.0 15 15— - Low Cost, CMOS In o——oMao o——ofao
> D
ONE CHANNEL SPDT
DG186 N-JFET +10t0-125 0 0 03 025 08 2.0 10 20 5 0 Break-Before-Make
N-JFET +15t0- 7.5 10 10 03 025 08 20 1B 15 5 0 15 V Supplies
DG187 N-JFET +10t0 125 30 1 015 013 08 20 0 20 5 0 Break-Before-Make 1SPDT Switch per Package
N-JFET +15t0- 7.5 30 1 015 013 08 20 15 <15 5 0 15V Supplies
DG188 N-JFET +1010 -15 75 1 025 0.3 08 20 0 20 5 0 Break-Before-Make o PN
N-JFET +1510-10 7% 1 025 013 0.8 20 1B -5 5 0 15V Supplies — o
DG301 CMOs +15t0-15 50 1 03 0.25 08 4.0 15 15 - ~ Low Power, TTL In °‘D‘>"
DG305 cmos +16 10 -15 50 1 025 0.15 35 1.0 15 15 - Low -Power, CMOS In
DG387 cmos +15 to -15 50 1 03 025 08 4.0 15 15— - Low Power, DG187 Pin Out
TWO CHANNEL SPDT.
DG189 N-JFET +10 0125 10 10 03 025 038 2.0 0 20 5 ) Break-Before-Make
N-JFET +1510- 7.5 10 10 03 025 08 20 15 15 5 0 15V Supplies
DG180 N-JFET +10 10 -12.5 30 1 015 0.3 08 20 0 20 5 0 Break-Before-Make 2 SPDT Switches per Packige
N-JFET +15t0- 7.5 30 1 015 013 0.8 20 15 5. 5 0 15V Supplies
DG191 N-JFET +10 10 ~15 75 1 025 013 08 20 10 20 5 0 Break-Before-Make
N-JFET +1510-10 75 1 025 013 08 20 15 155 0 15V Supplies B A Y S—— Y
DG303 cmos +15t0-15 50 1 03 025 08 4.0 15 [ - Low Powei TTL In 6———ofho o——oTho
DG307 cMos +15 t0 -15 50 1 025 0.15 35 1.0 15 [ - Low Power, CMOS In O O
DG390 cmos +15 015 50 1 03 025 038 4.0 15 [ - Low Power, DG190 Pin Out
TWO CHANNEL DPST
DGM122 PMOS T10t0-10 100-450 3 03 20 04 1mA (1) 0 20 5 )
DG183 N-JFET +10t0-125 10 10 0.3 0.25 0.8 2.0 10 -20 5 0 Break-Before-Make
N-JFET +15t0- 7.5 10 10 0.3 0.25 0.8 20 15 15 5 0 15 V Supplies
DG184 N-JFET +10 10125 30 1 015 013 08 20 0 -2 s ° Break-Before-Make 2 DPST Switches per Package
. N-JFET +15to—~ 7.5 30 1 0.1 0.13 08 2.0 15 -15 5 0 15 V Supplies L ”
DG185 - N-JFET +10t0-15 7% 1 025 013 08 20 0 20 5 0 Break-Before-Make lr““ 1=
N-JFET +15t0-10 7% 1 025 0.3 08 2.0 15 15 5 0 15V Supplies D+ - =
DG302 cMmos +15 to 15 50 1 03 025 0.8 4.0 15 15 - - Low Power, TTL In Db
DG306 cmos +15 1015 50 1 025 0.15 35 1.0 15 <15 - Low Power, CMOS In
DG384 cmos +1510-15 50 1 03 025 08 4.0 1B 15 - - Low Power, DG184 Pin Out
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Preferred Product Selector Guide (Coni'd)

ANALOG SWITCHES (Continued)

Basic Analog DS(on} Switching . Opt. Supply Voltage
. t
Part Switch Voltage Man 1ot Time Loglc( \;.)m s o
No. Type Range ) (nA) (usec) +) () Logic Ref. Comments Switch Configuration
1 VINL  VINH
(Note 1) [\9] (Note 4) tON  tOFF Sup.  Sup. Sup. Sup.
(Note 4) v+ V- Vi VR
FOUR CHANNEL SPDT D/A CONVERTER SUMMING NODE SWITCHES
DG515 NMOS (see comments) 40 012 017 0.5 75 8.0 o - - R1=6.25,Ry=1259,
R3=259,Rq =500 kL -
TEN CHANNEL SPDT D/A CONVERTER SUMMING NODE SWITCHES [ 5
DG516 NMOS (see comments) 40 012 017 0.5 75 8.0 o - - Ry =100 2, Ry =200 Q, waoG
R3 =400 2, Ry =800 0, T T
Rg = 1600 Q, N oo
o
Rg = 10 = 3200 @
ANALOG MULTIPLEXERS
Analog . Opt. Supply Voltage
Basic Proces: Voltage r["a(:‘;") T'::::::" Logic Levels (V)
Part ocess Range 1D(off) ) +) -) Ref. Comments Switch Configuration
Type «) (usec)
No. V) (Note 4) (Note 2) VINL  VINH Sup.  Sup. Sup.
(Note 4) v+ V- VR
EIGHT CHANNEL MUX + ENABLE M iltiplexer F—— Differential Multiplexer
DG501 PMOS +5t0-5 150-250 8 15 06 35 5 -20 0 Logic Pullup Resistors weuts =
DG503 PMOS +101t0 10 150-800 8 15 0.6 8.5 10 20 0 00— — Tl 1T A
10— Tl
DG508 CMOS +15t0 -15 400 10 1.0 0.8 2.4 15 -15 - Break-Before-Make . : | outPUT |
| I . ¢
SIXTEEN CHANNEL MUX + ENABLE o—: i : : 2"‘4"
DG506 cMOs +15 10 15 400 10 1.0 08 24 15 -15  (Note3) Break-Before-Make No—f—oTal —
FOUR CHANNEL DIFFERENTIAL MUX + ENABLE o ooe o
DG509 cMOs +1510-15 400 10 10 08 24 15 15 - Break-Before-Make
EIGHT CHANNEL DIFFERENTIAL MUX + ENABLE
A s e b
DG507 cMos +1510-15 400 5 1.0 08 24 15 15 (Note 3) Break-Before-Make woress Aooness
8-Channel 16-Channel 4-Channel 8-Channel
DRIVERS FOR FET SWITCHES
OFF Level
o V(out) OFF N
fosc N Y ON Level At mput  "MPUCEIS  optimum Supply
asie 5 T ) V(out) ON to V- Rated Current Logic INH Voltages ‘9
Part [ P Function and Uses At or for Vine (V) v Time (us)
u Vi
No. 1 3 Rated Current(s) l(out) OFF  Vour (low) W UiNR) YDy v TON tOFF
s (mA)
s At
Rated Voltage
D125 6 6 Six Separate MOSFET- 04V@5mA 0.1 uA@10V 0 05 46 (Note5 20 5 - 06 1.2
Drivers
D129 7 4 Four Channel [BV =50) 0.7V@10mA 0.1uA@10V 1 07 22 (Note5) 20 - - 025 08
MOSFET -Driver with
Decode
D139 2 4 Dual High-Speed 11V@10uA Vyi-2Ve Output and 08 2.0 10 20 5 0 017 0.2
Drivers/with Compli- 15V@2mA 2mA Compliment 08 2.0 10 20 5 0 017 02
mentary Outputs Available
] ] ITCH
MULTIPLE FET SWITCHES NOTES:
s 1. The devices shown in boldface are recommended parts for n w designs.
0 g 2. The appropriate switching characteristic for multiplexers is t fRANSITION: N0t tON. tOFF-
?,“"’ U RS switth  switch DS MAX (©2) v 1S(off) VGsith) 3. VREF = 1.5 V is used when supply voltages < + 15 V are us d. Not needed when supply voltages of + 15 V are used.
art ' T Function Type @Vg=+10V  @Vg=-10V Dss (nA) Min  Max 4. Analog voltage range is a function of supply voltages. Where 3 FET switch is PMOS or CMOS, rpg is also a function
No. € N E of Supply Voltage and Analog Voltage. See individual data si eets for more detail. Values shown are for temperature suffix A.
sSs S 5. Deviceormally operates with resistor to +10 V.
G115 6 1 6  SP6T PMOS 100 450 -30 05 15 40 6 Switches, Common Out
G123 4 2 4 2XSPDT  PMOS 100 450 -30 0.5 15 40  4Switches
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Process Option Flow Chart
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Siliconix
°
Process Option Flow Chart
The Process Option Flow Chart shows the standard screening options
provided by Siliconix for Analog Switches
Column 1: Denotes the screening process for MIL-883, Class B. To order a part screened to this option, add a ‘//883"

following the package suffix letter. If Group B or C Quality Conformance is also required, call out as a
separate line item. Parts in this classification are carried in inventory.

Column 2: Is the screening procedure for military grade standard products (A’ temperature suffix).
Column 3: Is the normal screening procedure for industrial and commercial grade products (B and C temperature suf-

fixes). An industrial and commercial grade product (B and C temperature range) may be given a 160 hour
burn-in at 125°C by adding a Dash 4 (—4) following the package suffix letter.

©1980 Siliconix incorporated
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Process Option Flow Chart

r—=——

MIL-STD-883B
METHOD 5004
Class B

Preseal Inspection
Method 2010
Condition B

wmoo~

]

Stabilization Bake
Method 1008, Cond. C
150°C, 24 Hours

womm~

Temperature Cycle
Method 1010, Cond. C
-65°C to +150°C

10 Cycles

woe~

Y

Centrifuge
Method 2001, Cond. E
30,000G Y1 Axis

¥

Hermeticity (Fine Leak)
Method 1014, Cond. A or B
<5 %1078 ce/sec

¥

Hermeticity (Gross Leak)
Method 1014, Cond. C

wmo~

WL~

wwo~

R
r_leclm:al Test

I Per Data Sheet

at 25°C

L____i___l

Burn-In
Method 1015
125°C, 160 Hours

wWoo~

I
| [—e.em.mL — 7

I ' Per Data Sheet

100% at 25°C IB

| Lsgemense |

Quality Conformance
I Group A*
I Method 5005

woe~

¥

External Visual /
Method 2009** 8
100% H

(A Temperature Suffix)

Preseal Inspection
Method 2010
Condition B

wWoo~

¥

Stabilization Bake
Method 1008, Cond. C
150°C, 24 Hours

W~

_

!

Temperature Cycle
Method 1010, Cond. C
-65°C to +150°C

10 Cycles

wWmo~

I
I
I
I
I
I
|
I
I
I
I
I
|
I
|

y
[_;:enlnfuge | /
Method 2001, Cond. E '
8

| 30,000G_Y1 Axis

Hermeticity (Fine Leak)

Method 1014, Cond. A or B
<5 x 10~8 ce/sec

T

Hermeticity (Gross Leak)
Method 1014, Cond. C

weoo~

|
I
I
|
I
|
|
I
I
I
I

]
Mt ]

l I 100% Per Data Sheet 'H
| S ———
| Oualnv Conformance -|
Electrical Test
I Per Data Sheet lB
|seaa

I External Visual /
| Method 2009** 8
2.5% AQL g

= J

wom~

*Group B and C tests done to customer order on /883 parts

**Physical Dimensions Excluded

The latest revision of MIL-STD-883 is applicable

I
I
I
I
I
I
I
|
l
I
I
I
|
|
I
I
|
|
I
|
|
I
I
I
I

|

I
I
I

|NDUSTRIAL/COMMERCIAI—I

I (B-C Temperature Suffix) and I
—4 (Burned-in)

Preseal Inspection - -—l

| Siliconix Industrial

Specifications

Y

Siliconix

Hermeticity (Gross Leak)
(Non-Plastic Only)
Method 1014, Cond. C

woo~

Burn-in

(-4 Only)

125°C, 160 Hours E: 1

L —

Guality Conformance

Electrical Test
Per Data Sheet

[—Fmal Electrical Test - _—l

| I 100% Per Data Sheet

S

External Visual
2.5% AQL

© 1980 Siliconix incorporated
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JAN 38510 Analog Switches

iconix

JAN 38510 Analog Switches ;3

Siliconix

“Several Siliconix Analog Switches 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 M38510/11107BEC
LLLCLL SRR -5 3

Lead Finish

A—Solder dip
B—Bright tin plate
C—Gold plate

Case Outline

C—14 Lead side braze
E—16 Lead side braze
1—10 Lead can

Device Class

S—Class S
B—Class B
C—Class C

Generic Part Number

| “JAN” Certification Mark
[ Military Designator | I—
Detail Specification (Slash Sheet)
/111—DG181 Series
/116 —DG300 Series
/123—DG200 Series
Device Type
01—DG181 05—DG187
111 02—DG182 06—DG188
03—DG184 07—DG190
04—DG185 08—DG191
01—DG300 05—DG304
116 02— DG301 06—DG305
03—DG302 07—DG306
04—DG303 08— DG307
123 03—DG200
04—DG201
Part Number Order Part Number
JM38510/11101BCC SJM181BCC
JM38510/11101BIC SJM181BIC
JM38510/11102BCC SJM182BCC
JM38510/11102BIC SJM182BIC
JM38510/11103BEC SJM184BEC
JM38510/11104BEC SJM185BEC
JM38510/11105BCC SJM187BCC
JM38510/11105BIC SJM187BIC
JM38510/11106BCC SJM188BCC
JM38510/11106BIC SJM188BIC
JM38510/11107BEC SJM190BEC
JM38510/11108BEC SJM191BEC
JM38510/11601BCC SJM300BCC
JM38510/11601BIC SJM300BIC
JM38510/11602BCC SJM301BCC
JM38510/11602BIC SJM301BIC
JM38510/11603BCC SJM302BCC
JM38510/11604BCC SJM303BCC
JM38510/11605BCC SJM304BCC
JM38510/11605BIC SJM304BIC
JM38510/11606BCC SJM305BCC
JM38510/11606BIC SJM305BIC
JM38510/11607BCC SJM306BCC
JM38510/11608BCC SJM307BCC
JM38510/12303BCC SJM200BCC
JM38510/12303BIC SJM200BIC
JM38510/12304BEC SJM201BEC

DG181AP/883
DG181AA/883
DG182AP/883
DG182AA/883
DG184AP/883
DG185AP/883
DG187AP/883
DG187AA/883
DG188AP/883
DG188AA/883
DG190AP/883
DG191AP/883
DG300AP/883
DG300AA/883
DG301AP/883
DG301AA/883
DG302AP/883
DG303AP/883
DG304AP/883
DG304AA/883
DG305AP/883
DG305AA/883
DG306AP/883
DG307AP/883
DG200AP/883
DG200AA/883
DG201AP/883

0-16
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JM38510/883 Process Option

Flow Chart

Class S

Class B

Class C

Visual Inspection
Method 2010
Condition A

Visual Inspection
Method 2010
Condition B

Visual Inspection
Method 2010
Condition B

v

v

v

Stabilization Bake
Method 1008
24 Hours

Stabilization Bake
Method 1008
24 Hours

Stabilization Bake
Method 1008
24 Hours

v

v

Temperature Cycle
Method 1010

Temperature Cycle
Method 1010

Temperature Cycle
Method 1010

v

v

v

Constant Acceleration
Method 2001
Condition E

Constant Acceleration
Method 2001
Condition E

Constant Acceleration
Method 2001
Condition E

v

L 2

v

Hermeticity Fine
Method 1014
Condition A or B

Hermeticity Fine
Method 1014
Condition A or B

Hermeticity Fine
Method 1014
Condition A or B

v

v

v

Hermeticity Gross
Method 1014

Hermeticity Gross
Method 1014

Hermeticity Gross
Method 1014

Condition C Condition C Condition C
P.LN.D
Method 2020
Condition A or B
v v v
Electrical Test Electrical Test Electrical Test
Data Sheet Data Sheet Data Sheet
Burn In Burn In
Method 1015 Method 1015
240 Hours, 125°C 160 Hours, 125°C
Hermeticity Fine
Method 1014
Condition A or B
Hermeticity Gross
Method 1014
Condition C
v v
Electrical Test Electrical Test
Data Sheet Data Sheet
Radiographic
Method 2012
Two Views
v A4 ) 4

Quality Conformance
Group A, B,C, and D

Quality Conformance
Group A, B,C, and D

Quality Conformance
Group A, B,C,and D

;4

Siliconix

0-17
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BS9000 Approved Analog Switches

iconix
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Siliconix
BS9000 Approved Analog Switches

Siliconix is the first company to receive BS9000 approval for analog switch devices. The advantages of such approval are:

e a controlled inspection procedure is known to the customer, so reduces the customer's need for Goods Inwards
Inspection

* a more consistent quality of product

¢ easier interchangeability of suppliers

¢ a product of known quality levels with, in general, a minimal increase in costs

It is the policy of the UK government to encourage the growth of the BS9000 scheme for the benefit of both government

and industry. The Ministry of Defense is therefore insisting on the maximum possible use of BS9000 components in

defense equipment. Intending suppliers will be expected to ensure that their components have been specified and receiv-

ed Qualification Approval with the BS9000 scheme.

Interpretation of Ordering Information

DGXXX X X BS X
—AR/AR = —_
—l_— Screening Level
BS9000 Approval
Package
Temperature Range
Device Number
Key
Temperature Range )
A —55°C to 125°C
B —20°C to 85°C
Package
A Metal Can
L Flatpack
P Dual-In-Line

Screening Level
(Blank)  Full Assessment

S1 Screening Level S1
S2 Screening Level S2
S3 Screening Level S3
S4 Screening Level S4

©1980 Siliconix incorporated
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BS9000 Series Process Option S_I_H _
Flow Chart SHeens

CATEGORY S1 CATEGORY S2 CATEGORY §3 CATEGORY s4 FULL

LEVEL A LEVELB LEVELC LEVEL D LEVEL

1 | 1

Pre-Cap Inspection Pre-Cap Inspection Pre.Cap Inspection
858400 1.2.10 658400 1.1.10 859400 1.2.10
Lovel A Lovel B Lovel B

1 1 ]

High High High
Storage Storage Storage
Asasnn 1263 £€0400 1.26.3 859400 1.26.3

I 150°C for 24 Hours I l 150°C ror 24 Hours I I «wv C for 24 Hours I

Rapid Change of
Temperature
Liquid Immersion
853400 1.26.19

1

Rapid Change of id Change of Rapid Change of
BS9400 1.26.13 BS9400 1.26.13 859400 1.26.13
10 Cycles 10 Cycles 10 Cycles

~65°C to 150°C ~65°C to 150°C —65°C t0 150°C

I

Shock at
14700 m/s?
859400 1.2.6.6

Steady State Steady State Steady State

859400 1.26.9 59400 1.26.9 859400 1.26.9

296 000 m/s 296 000 m/s 296 000 m/s?

in Diractions Y1, Y2 in Direction Y1 in Direction Y1

Fine and Gross Fine and Gross Fine and Gross

Losk Tosts Loak Tests Loak Tosts

859400 859400 859400

126,14 (1), (2) 12614 (1), (2) 12614 01),(2)

Electrical Tosts at Etectrical Tests at Electrical Tosts at Electrical Tests at

25°C as Subgroup. 25°C as Subgroup. 25°C as Subgroup 25°C as Subgroup

A3 (a) of the A3 (8) of the A3 (a) of the A3 (a) of the

Burn-in Screen Burn-in Screen Burn-in Scraen

859400 1.2.7.2. 859400 1.2.7.2.1 859400 1.2.7.2.1

240 Hour Minimum 168 Hour Minimum 168 Hour Minimum

at1zs°c at125°c at125°C

Electrical Tests at

25°C as Subgroup

A3 (a) of the

Specification

Burnin Scraen

Reversa Bias

859400 1.2.7.2.1

72 Hours Minimum

at 150°C

Final Electrical Final Electrical Final Electrical Final Electrical Final Electrical

Testsat 26°C Tests at 265°C Tests at 25°C Tests at 25°C Tests at 25°C

as Subgroup 2 Subgroup s Subg

A3 (a) of the A3 (a) of the A3 (a) of the A3 (a) of the A3 (a) of the

Radiographic Tests
Groups Groups Groups Groups Groups
A,B,CandD I Aa.s.candp [ a.8.candD A,8,CandD - a.8.candp
Inspection Inspection Inspection Inspection Inspection

v JV

INSPECTION REQUIREMENTS Al tests to be conducted at T,, = 25°C unless otherwise specified. Samples submitted to tests marked
‘D’ shall not be accepted for release under BS9000 (see 2.6.5 of BS&‘)OO Part 1).

Flow chart for 100% screening test (see also i ion batches ing greater than 10% defective
units subsequent to Burn-in will not be issued for release.

Radiographic tests Each device shall be examined, for extraneous matter and assembly defects, in the X and Y directions.

©1980 Siliconix incorporated
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BS9000 Approved Parts

iconix

BS9000 Approved Parts

DEVICE
PART NUMBER

DG126
DG129
DG133
DG 134
DG139
DG140
DG141
DG142
DG143
DG144
DG145
DG146
DG151
DG152
DG153
DG154
DG161
DG162
DG163
DG164
DG180
DG181
DG182
DG183
DG184
DG185
DG186
DG187
DG188
DG189
DG190
DG191
DG200
DG201
DG501
DG503
DG506
DG507
DG508
DG509
SI13705

BS DETAIL SPECIFICATION

9491-F-0814 to 9491-F-0831
9491-F-0832 to 9491-F-0849
9491-F-0850 to 9491-F-0867
9491-F-0868 to 9491-F-0885
9491-F-0886 to 9491-F-0903
9491-F-1030 to 9491-F-1038
9491-F-1039 to 9491-F-1056
9491-F-0904 to 9491-F-0921
9491-F-0922 to 9491-F-0939
9491-F-0940 to 9491-F-0957
9491-F-1084 to 9491-F-1092
9491-F-1093 to 9491-F-1110
9491-F-1057 to 9491-F-1074
9491-F-0958 to 9491-F-0975
9491-F-1075 to 9491-F-1083
9491-F-0976 to 9491-F-0993
9491-F-1111 to 9491-F-1128
9491-F-0994 to 9491-F-1011
9491-F-1129 to 9491-F-1137
9491-F-1012 to 9491-F-1029
9491-F-0688 to 9491-F-0714
9491-F-0508 to 9491-F-0534
9491-F-0535 to 9491-F-0561
9491-F-0733 to 9491-F-0750
9491-F-0562 to 9491-F-0579
9491-F-0580 to 9491-F-0597
9491-F-0751 to 9491-F-0777
9491-F-0598 to 9491-F-0624
9491-F-0625 to 9491-F-0651
9491-F-0715 to 9491-F-0732
9491-F-0652 to 9491-F-0669
9491-F-0670 to 9491-F-0687
9491-F-0778 to 9491-F-0804
9491-F-0805 to 9491-F-0813
9491-F-1138 to 9491-F-1146
9491-F-1147 to 9491-F-1155
9491-F-1165 to 9491-F-1173
9491-F-1174 to 9491-F-1182
9491-F-1183 to 9491-F-1191
9491-F-1192 to 9491-F-1200
9491-F-1156 to 9491-F-1164

For a detailed specification on any of these parts,
contact Siliconix Ltd., Morriston, Swansea SA6 6NE
Telephone (0792) 74681 Telex: 48197

g

Siliconix

0-20
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Siliconix

Device Ordering Information

DG 187 P /883
DG 303 P -4
DG 506 J

- —_——

EER— S

L— Process Option

Package

Operating Temperature Range

Device Number

DEVICE FAMILY
(1, 2 or 3 Letters)

D — Drivers for FET Switches
DG — Analog Switches

DGM — Analog Switches

G — Multi-Channel FETs

Si — Siliconix Second Source Part
SJM — QPL Listed Part

DEVICE NUMBER
(3 or 4 Digit Numbers)

OPERATING TEMPERATURE RANGE
(1 Letter)

A— -55t0 125°C

B— -20t085°C

C— 0to70°C

B temperature range parts receive industrial processing unless
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 for
complete information.

Device Family

PACKAGE

(1 Letter)

A — Metal Can

J — Dual In-Line Package — Plastic

K — Dual In-Line Package — CERDIP
L — Flat Package

P — Dual In-Line Package — Side Braze
R — Dual In-Line Package — Side Braze

PROCESS OPTION

/883 MIL-STD 883, Class B
—4 160 Hour Burn-In
BS9000 Series

0-21

© 1980 Siliconix incorporated
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2-Channel Monolithic SPST E:3
PMOS Switch with Driver Sheon

designed for... BENEFITS

. * ® Minimizes Standby Power Requirements
® Communication Systems o 550 uW
m Portable, Battery Operated Units * Low Leakage
=x1n
[ ] que-Before-Breuk Swifching ® Reduces External Component Requirements

- Dizdec Prataot 2!l MOS

i.e. Feedback Resistor Switching Y el Zene
in Variable Gain Op-Amps

B Sample and Hold Circuits
DESCRIPTION

These switching circuits contain two channels in one package; each channel consists of a driver circuit controlling an SPST
MOS FET switch. The driver interfaces with DTL, TTL, or RTL logic signals for multiplexing, commutating, and D/A
converter applications. Logic “0’’ at the input turns the FET switch ON, and logic “‘1" turns it OFF. Switches have make-
before-break action.

PIN CONFIGURATIONS SCHEMATIC DIAGRAM
Flat Package VL" ‘gg
~bf
—J
™ 12 ’-—Il_ 2
! oo
‘]"_—J 14
ﬁ '_L""o $1
< .
7 8
TOP VIEW ’-ﬁ
ORDER NUMBER: DGM111AL J
SEE PACKAGE 5 " =
6
*Common to Substrate and Base of Package e 4 |_|__°sz
]
v 3,
Dual-In-Line Package S ™
ne e T) [T 51
Dy EZ_A\P_—I_E:]NC 2
ner 3] | (723, V-
V-3 11 v,
= :%3‘ : APPLICATION HINTS*
Nl (101N, VIN
[ V+ V- VL . Vs
D. 6 9 +
25 i T Positive Negative Logic L?::tlanput Analog
Ne 7] 5 s Supply Supply Supply v I\?I‘i!n / Voltage
TOP VIEW Voltage Voltage Voltage VlNH Max Range
ORDER NUMBERS: DGM111AP OR DGM111BP V) v) v) ""('\-,) v)
SEE PACKAGE 11
10%* -20 5 4.6/0.8 -10to +10
SWITCH STATES ARE FOR LOGIC “1” INPUTS 15 -15 5 4.6/0.8 -5 to +15
(POSITIVE LOGIC) 20 -10 5 4.6/08 0t0+20
+5 -15 5 4.6/0.8 -5 to +6
LoGic | switcH *Application Hints are for DESIGN AID ONLY, not guaranteed
and not subject to production testing.
? 8':': **Electrical Characteristics are based on V+ = +10 V, V— =20 V
only.

©1980 Siliconix incorporated
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iconix

V+toVporVs..
VgtoV—......
VptoV—......
VstoVp. ..
VptoV—.
ViLtoVIN - ..

ABSOLUTE MAXIMUM

Current (Any Terminal)
Storage Temperature . . ...

RATINGS

—65 to 150°C

ELECTRICAL CHARACTERISTICS

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits
to assure conformance with specifications.

Operating Temperature (A Suffix). . ... .. —56 to 125°C
(B Suffix)....... =—20to85°C

Power Dissipation®

Flat Package** .......... e eieee.... 750 mW

14PinDIP*™™ ... . . .. ... .... 825mw

*All leads welded or soldered to PC board.
**Derate 10 mW/°C above 75°C
***Derate 11 mW/°C above 75°C
“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

MAX LIMITS :
CHARACTERIS B SUFFI TEST CONDITIONS, UNLESS NOTED:
ARACTERISTIC A SUFFIX FIX UNIT V+=10V,V—=—20V,V| =45V
-55°C 25°c | 125°Cc | -20°C 25°C 85°C .
1 75 75 115 75 75 100 Vp=10V
] Drain Source _ Is=~-1mA
_2 rDS(on) ON Resistance 100 100 150 115 115 150 2 Vp=0 ViN =05V
3 vsv 200 200 300 | 250 250 300 Vp=-10V
I Source OFF _ _ . _ o -
4 T 15(off) Leakage Current 1 1,000 & 100 Vg=-10V,Vp=10V
| c Drain OFF ViN=41v
rain o N
S| wi'Dloff) Leakage Current -1 -1,000 -5 -100 nA Vp=-10V,Vg=10V
—1 Channel ON
+ =Vg= =
6 ID(on) * Is(on) Leakage Current 1 1,000 5 100 Vp=Vg=10V VIN=05V
Logic Input Current, . -
7 ) HNL Input Voltage Low 0.7 0.7 0.7 1 1 1 mA ViN=05V
N Logic Input Current,
8 HINH input Voltage High +1 £1 +10 +10 +10 10 KA VIN=4.1V
9 ton Turn:ON Time 0.3 0.3
1 us See Switching Time Test Circuit
10 p [toff Turn-OFF Time 1 1
Y Source OFF . . _ -
11 |Cstof) Capacitance 5Tve 5Typ Vs=0.1p=0
1A -
Drain OFF . . _ - -
12 nln Cp(off) Capacitance 5Typ 5 Typ pF Vp=0,Ig=0 f=1MHz
c . Channel ON . . Ve =
13 Cp(on) * Cs(on) Capacitance 16 Typ 16 Typ Vp=Vg=0
14 Off Isolation Typ > -50 dB at 5 MHz* R =100%2, C|_=3pF
15 I+ Positive Supply Current 3 35
s
16 u I— Negative Supply Current -4.5 -5 mA VN = 0.5 V, One Channel ON
—
17| P LI Logic Supply Current 15 2
18 P I+ Positive Supply Current 10 10
— L
19|y |1—- Negative Supply Current =20 -20 MA VN = 4.1V, All Channels OFF
2 I Logic Supply Current 10 10

*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

CMBG

LOGIC
t<10ns
t<10ns

SWITCH

inpUT VS

OUTPUT

npUT 48V —\

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. V(g 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

|

swiTcH |

Vo-fos

— -

ton

v, v+
Tsv ?wv
SWITCH SWITCH
INPUT S ‘/ D OUTPUT
Vg=+10V O— i A Vo
c
LOGIC IN | Ry L
INPUT _ " KG9 IaspF
= = =
Vo=Vg — bt é
0=Vs -20
RL*rDston) 2 2oV

1-2
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-l
rDS(on) 'S VD and Typical delay, rise, fall, settling times, and —
_ Temperature Capacitance vs VD switching transients in this circuit. —
é 400 40
3 .'D= T mA CAPACITANCE IS MEASURED FROM VL v+
@ 350 TEST TERMINAL TO COMMON. | ?sv ?,0\,
<Zt _ f=1MHz
& 300 5 3
£ 250 8
g 2
o 200 125°C g 2 v
g 25°C g Cp(on)- Cs(on) -
> 150 & o < TR —
5 N~ _s5°C S
2 Sdpa ‘
2 100 pg o 10—
FS Q\\\\\J,q Cp(otf)- Cs(off) |
8 so = B ——+—t
ool I 1 ] | ) I I B N
% 108 6 -4-2 02 4 6810 -0 86 420 2 4 6 8 10 o .
e Vp — DRAIN VOLTAGE (VOLTS) Vp — DRAIN VOLTAGE (VOLTS) If RGeN, RL or Ci is increased, there will
be proportional increases in rise and/or fall
e . RC times.
Switching Time vs VD 'D(off)/'S(off)
and Temperature _ vs Temperature
<
1000 £ 1000
p
mans
L 800 vD=+1ov7 £ — é
£ Ag 100 g 10
= i .
S« S5
2 toff i & 28 ¢ h -]
T O w S0 :
O 400 =10V T w 23 4
E D 5 O o=
= Suw 8 LOGIC (o]
s ~ zy 3 2 INPUT ——] -—
1
= 200 Vp=+10V ] § z o | (o]
——————
0 , |VD=—‘IJV & 6 m
0 N L 2 . 1
55 -35 -15 5 25 45 65 85 105 125 S \ W
T — TEMPERATURE (°C) e T — TEMPERATURE (°C) 2 i
0 ;.
2 Vaen=+5V |
Input Current vs Input Voltage Supply Current 0 (o}
-4 =
and Temperature vs Temperature o
6
60 5
" wn
3 2
= < 4
= E N o
c 40 s N~
5 E 4 = - -2 VGEn=*1V
: E ~ e [ »
2 ~55°C ° \\'li*' 3
H N 25°c Z 2 T 2 6
o < o N~~~ w
g 2 N 125°C ; | 8 4
<1 | L 5
| - 1 3 2
E \ LI — Z o
= H=H"-'LH [~
[ —— 2 v oy
0 -56 -35-15 5 25 45 65 85 105 125 5 -2 GEN =TT —]
0 1 2 3 ., 3 | |
T — TEMPERATURE (°C) | 4
Vi — LOGIC INPUT VOLTAGE (VOLTS) o
> 6
. 4
“OFF" Isolation vs R_ )
and Frequency o /]
100
-2 { VGEN = -1V —]
g ) '
z 80
<] 4
£ 70
g o ~d ~LRL- 1000 Viy B _—0/ A v 5
2 M n SIGNAL ° .
L 50 SOURCE B RL
z 50 3 pF
:5 w0 N < z=50Q P -2 l
e LN == = = L Jleasl |
~ V!
2 N “QFF" ISOLATION 2 20 LOG — I r L1
3 ; v ! -1 0 1 2 3 4 -
S A - DRAIN OF “OFF” SWITCH ¢ < TIME (us) n
= B - SOURCE OF “OFF” SWITCH o
0
105 108 107 108 3
f— FREQUENCY (Hz) ;'

©1980 Siliconix incorporated
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DGM122

iconix

2-Channel Monolithic DPST e
PMOS Switch with Driver Do

designed for... BENEFITS

>

H H ® Minimizes Standby Power Requirements
®m Communication Systems o 50 W
® Portable, Battery Operated Units  © ton Leskase
B SQmp'e and Ho'd Circuifs ® Reduces External Component Requirements
. . O Internal Zener Diodes Protect all MOS
B Make-Before-Break Switching Gates

i.e. Feedback Resistor Switching
in Variable Gain Op-Amps

m DPST for Higher CMRR Switching
Applications

DESCRIPTION

The DGM122 contains four MOS field-effect transistors designed to function as electronic switches. They are connected in
pairs with level-shifting drivers which enable a low-level input (0.4 to 1.3 V) to control the ON-OFF condition of each pair
of switches. In the ON state each switch conducts current equally well in either direction, and in the OFF state the switches
will block voltages up to 20 V peak-to-peak. In the OFF state, total circuit power dissipation is < 0.5 mW, Positive logic ‘1"’
at the input turns the switch ON. Switch action is make-before break.

FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM
Vi v+ $1828354
v"u a
{ f [
S0 o1 N L T
i S ; Ej s
8. ot
S?“ B L |
N — o
Nzo— DD | o
m—D— —1:»—]
2 L‘IZ )
Vg (ENABLE) V- foun
T
SWITCH STATES ARE FOR LOGIC 1" INPUT
(POSITIVE LOGIC)
Vg V- Dy D,

PIN CONFIGURATIONS

Dual-In-Line Package

INy

Nz [ Vi Vg (ENABLE)

Vi (ENABLE) 7] o 1N o
NC &3] 7 v— LOGIC | SWITCH v+
Vi Fene o
= = 0 OFF o
s s, 1 ON
S IS4 52 7 %

ORDER NUMBERS: DGM122AP OR DGM122BP ORDER NUMBER: DGM122AL

SEE PACKAGE 11 SEE PACKAGE 5

*Common to Substrate and Base of Package

©1980 Siliconix incorporated



ABSOLUTE MAXIMUM RATINGS Current (Any Terminal) . . . 30 mA g
Storage Temperature . ...... . —65 to 150°C
VHtoV—. ... ...... e 36V Operating T ture (A Suffix) 55 t0 125°C g
3BV perating Temperature uffix). . ... (o] -
T e e s s e e s s e s e e e s oA eaa e e e e e e . O
xD toV body (B Suffix) . . . .. . 20t085°C| =
Vs to \\/I— ............................ oy Power Dissipation*
toVg . ... + .o
vD vS i Flat Package** . ............ R 750 mW
toV—. ... ... .. e e . .
vL v oy 14Pin DIP*™ 825 mW
¢ R .
VR o v 6V *All leads soldered or welded to PC board.
TOVIN - -« - oo o
VL VIN oV **Derate 10 mW/°C above 75°C
TOVIN - - - oo o
VR VlN ***Derate 11 mW/°C above 75°C
INOVR - v 2V “Absolute Maximum Ratings are stress limits only. Exceed-
ELECTRICAL CHARACTERISTICS ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”
Al UC parameters are 10U% wsteu at Z9 L. LoL die 3Tl ool 1ul AC puranilicrs 202 hich and law +emneratyre limits
to assure conformance with specifications.
MAX LIMNTS TEST CONDITIONS, UNLESS NOTE
3 D:
CHARACTERISTIC A SUFFIX B SUFFIX UNIT | 00V, Vo= 20V, V| = 45 V, Vg = 0
-55°C | 25°C | 125°c | -20°Cc | 25°C 85°C
1 100 100 125 | 125 125 150 Vp=10V
Drain-Source - Is=-1mA,
2| |rpsion) ON Restotamee 200 200 250 | 225 225 300 Vp=0 I = 100 4A
3 450 450 600 | 500 500 600 Q Vp=-10V
S Resistance Difference
4{Wlarps(on) Between Differential 40 50 Vp=-10V,lg= -1.0mA
! Switches
T
c Source OFF ~ _ . ~ o _
5(C{1stotn) Laskage Current 1 1000 5 100 Vs=-10V,Vp=10V
VN = 0.4V >
6| |1 Drain OFF 3 | -3000 -10 | -300 nA | Vp=-10V,vg=10V
D(off) Leakage Current B D Vs :
Channel ON = = = n
7| |1Dlon) *1S(0n) | paage Gurrent 3 3000 10 300 Vp=10V,Ig=0 I)n = 100 wA
8 Logic Input Current, 1 1 10 10 ViN =04V o
1INL Input V. KA «Q
g9 N nput Voltage Low 1 10 ViN=03V
10| |Vinn Input Voltage, High 1.3 1.3 1 1.3 1.3 1.3 v N = 100 uA w
1] {ton Turn-ON Time 03 0.5 o i
us See Switching Time Test Circuit
12|45 | toft Turn-OFF Time 2 2 =‘
Y Source OFF "
. . -0, 1n=
13| [ Cstofe) Capacitance 5 Typ 5 Typ Vs=0,1p=0 5
A -
Drain OFF m
* * = = f= H
14,:/| Cp(off) Capacitance 9 Typ 9 Typ pF Vp=0,ig=0 1 MHz b
c Channel On . * = =
15 Cp(on) + Cs(on) Capacitance 17 Typ 17 Typ Vp=Vs=0
16| |Off Isolation Typ > -50 dB at 5 MHz* RL =100, C_=3pF
17 I+ Positive Supply Current 3 3
18 I— Negative Supply Current -6 -6
19 mn Logic Supply Current 3 3 mA IyN = 100 A, One Channel ON
s
20(ufig Reference Supply 15 15
P Current
21|p |1+ Positive Supply Current 10 20
22 ; I— Negative Supply Current -20 -40
23 N Logic Supply Current 10 20 HA VN = 0.4 V, All Channels OFF
24 IR Reference Supply 15 o5
Current
*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. CMBA
SWITCHING TIME TEST CIRCUIT +5V +ov
o, “
SWITCH SWITCH
a5V INPUT ¢ < | OUTPUT i
< - I
t<10ms ey Vg=10V O—i | Vo |
etons LocIc H . R |
INPUT _D"D—' 35 pﬂ: KQ
SWITCH = = m
INPUT Vo 1 L[) E-:
SWITCH 09 Vg V- n
OUTPUT 01 = ov -20v
0 (REPEAT TEST FOR 4 CHANNELS) 0
~—ton = toff v ey R :
O 7S R +rps(on) ;'

©1980 Siliconix incorporated




DGM122

HICconix

TYPICAL CHARACTERISTICS

'DS(on) VS Vp and

g Temperature

I 1K T——T—T

) vi=10V ]
5 Ve=-20V ]
Z = TEST 125°C ]
5 N ® TEST -55°C
2 o

2 Q 125°C AND 25°C

- \§ \Zr\z °C

S

w100 [~

g

2 55°C

o

1z

2

<

o«

a

I

3

2 10

8 -0 0 10

Vp/Vg — DRAIN/SOURCE VOLTAGE (VOLTS)

Switching Time vs Vpy
and Temperature

1600
1400
1200 Vp =+10V
= 1000 ot
£ y,
"
= 800 "
z
' ol
~ 600
400
200 | ton Vp=+10V
o1 Vp=~-10V ]—‘
-55 -36-16 5 25 45 65 85 102 125
T — TEMPERATURE (°C)
I|N vs V| and Temperature
500 ///
<
Z 400
p
e /I
3 am I T
o |
e 25°C
5 "
2
£ 200
(23
o N
: /
2
I 100
ES v
17

0 02 04 06 08 10 12 14
VN — LOGIC INPUT VOLTAGE (VOLTS)

"“OFF" Isolation vs Ry
and Frequency

IVynl/ IV | - “OFF" ISOLATION (dB)
2

108 107
f— FREQUENCY (Hz)

Capacitance vs Vp

40 ——r——
CAPACITANCE IS
35 MEASURED FROM
TEST TERMINAL
TO COMMON
T 30 b
=
8 25
2
R
o C
9 D{on)
% 15 —IL
(&}
TS Cpioff)
. |
Cs{off)
[
~10-8-6 -4 -2 0 2 4 6 8 10
Vp ~ ANALOG VOLTAGE (VOLTS)
'D(off)/IS(off) v
Temperature
211000
g
B
&
4
g 100 A
o Ip(off) (B SUFFIX) = =|
] [ (A SUFFIX) TSI T—T-A]
g D(off) NS A 7
X
S 10
=
; e e e e
N = e e
£ =t s e s
2 S lstotty (B SUFFIX)
z ? = __Is(om(ASUFFIX)é
= =3 1 } I S " — —
[ et i S O |
P A O
% 45 65 8 106 125
T - TEMPERATURE (°C)
Supply Current vs
Temperature
_ . (7RETIVEE
2 V—=-20V]
.‘E’ VR_=0 b
& TesT{ VL8V
o« ™
3 Tt~
o
g 10
2
1z
w
2
F
2
[=}
4
|
ES
0.1
—50 0 50 100 150
T — CASE TEMPERATURE (°C)
\ B A \
IN S~ L
SIGNAL
soeness @ Fus

T

Wiy!
Al

“OFF” ISOLATION £ 20 LOG

A - DRAIN OF “OFF” SWITCH
B - SOURCE OF “OFF” SWITCH

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

VL v+
? 5V ?10 v
Rgen =0
GEN 1/ D v,
al 9
s |
Vv, | Ry L
— VGENn _D_>_| 10K 10 pF
L IN
LoGIC (])
INPUT Vr -20V

If RGeN., RL or CL is increased, there will
be proportional increases in rise and/or fall
RC times.

(VOLTS)

|4
LOGIC INPUT

Vi — LOGIC INPUT VOLTAGE

VGen -5V

-2

VgEn=*1V
-a

Vgen =0

Vg — OUTPUT VOLTAGE (VOLTS)
~

2 1 4

VGen=-1V
_a N,

-2
B |

—6

VGen =5V

-8

o 1 2 3 4
t = TIME (us)
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5-Channel SPST PMOS g

° ° ° Siliconix
Switches with Drivers =
designed for... BENEFITS

® Minimizes Standby Power Requirements
B Communication Systems o sou
® Low Leakage
o <1nA

® Portable, Battery Operated Units

B Make-Before-Break Switching
i.e. Feedback Resistor Swirching
in Variable Gain Op-Amps

® Reduces External Component Requirements
O Internal Zener Diodes Protect All MOS

Qatac

DESCRIPTION

The DG123 contains five MOS field-effect transistors designed to function as electronic switches. Level-shifting drivers
enable a low-level input (0.4 to 1.3 V) to control the ON-OFF condition of each switch. In the ON state each switch con-
ducts current equally well in either direction, and in the OFF state the switches will block voltages up to 20 V peak-to-peak.
In the OFF state, total circuit power dissipation is < 0.5 mW. Positive logic ““1’" at the input turns the switch ON. Switch
action is make-before-break.

FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM
v+ v+ S5 S4 S3 Sy Sy
[ (] T 9000
2 3
Z‘ $ B <D SChEMATIC
20 — CHANNEL 5
550 — —Df
13
540
N7 i |»J
D | =
tol LOGIC | SWITCH b}
o INg O——o
INy O o [ s
D> o | on N/
. [ 1 OFF
3 —_ : |
|
8 [
Ngo4+——"\ N, B |
PP ! [ ‘
il pm B - :
Tro T INg & CHANNEL 4
Vg V-
(INHIBIT) ] |
SWITCHES CLOSED FOR LOGIC 1" INPUT |
(POSITIVE LOGIC)
IN3 o CHANNEL 3
PIN CONFIGURATIONS s
I L
Flat Package Dual-In-Line Package [
Sz ERR] w
e Y 20 CHANNEL 2
D 3 [ 55
V- 3] v 1 L
M- [i01 VR (INHIBIT) r
INy & [ INg
INg 7 [Ny IN; O CHANNEL 1
7 8 TOP VIEW
ToPviEw
ORDER NUMBER: ORDER NUMBERS: ] {
DG123AL DG123AP OR DG123BP l o
SEE PACKAGE 5 SEE PACKAGE 11 VR V- 4
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ELECTRICAL CHARACTERISTICS

Current (Any Terminal) . ............ ..... 30mA

Storage Temperature .. ...... ....... —65t0 150°C

Operating Temperature (A Suffix). . ..... —55to 125°C
(B Suffix)....... —20to85°C

Power Dissipation*

Flat Package™™ ............... ceee... 750 mW

14PinDIP*** . ... ....... e .. 825mw

*All leads soldered or welded to PC board.
**Derate 10 mW/°C above 75°C.
***Derate 11 mW/ °C above 75°C.
“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits
to assure conformance with specifications.

MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC A SUFFIX B SUFFIX UNIT V+=10V,V—=-20V, VR =0
-55°C 25°C 125°C | -20°C 25°C 85°C
1 100 100 125 125 125 150 Vp=10V
Drain-Source _ Is=-1mA,
2| |rDs(on) ON Resistance 200 200 250 225 225 300 Q Vp=0 Iy =1mA
3 s 450 450 600 500 500 600 Vp=-10V
w Source OFF
- - — - Vg = - =
4 ) I1S(off) Leakage Current 1 1000 5 100 s=-10V,Vp=10V
T ViN=04V
5|c|i Drain OFF -1 | 4000 -10 | -300 | nA | Vp=-10V,Vg=10V
E D(off) Leakage Current D Vs
Channel ON _ _ -
6 ID(on) * !S(on) Leakage Current 4 4000 10 300 Vp=Vg=10V Iin=1mA
Logic Input Current,
7 VN = 0.
| IINL Input Voltage Low 1 1 100 5 5 100 HA IN=04V
— N
8 ViINH Input Voltage, High 1.3 1 08 1.3 1 1 \2 N =1mA
9 ton Turn-ON Time 0.3 0.5 o § L
— 1D us See Switching Time Test Circuit
10 y |toff Turn-OFF Time 2 2
N Source OFF . . _ _
n A Cs(off) Capacitance 3Typ 3Typ Vs=0.1p=0
—m Dram OFF pF f=1MHz
rain
. . Vp=0,lg=
1211 |Cp(off) Capacitance 7Typ 7Typ D=01s=0
——C
13 Off Isolation Typ > -50 dB at 5 MHz* R =100, C|_=3pF
14 I+ Positive Supply Current 3 3
—— -
15 s I— Negative Supply Current -6 -6 mA IiN = 1 mA, One Channel ON
16|u iR Reference Supply _05 ~05
P Current
17|p |1+ Positive Supply Current 15 25
L i -
18 v 1— Negative Supply Current 20 -40 WA VN = 0.4 V, All Channels OFF
19 ™ Reference Supply ~10 20
Current

*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

EIDB + MABA

LOGIC “1” = SW. ON
LOGIC 24V
INPUT
t<10ns

SWITCH

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.

12v [ }
tg<10ns 0—7 L_

INPUT

SWITCH
QUTPUT

—

toff

SWITCH

v+
?WV

SWITCH
INPUT o ouTPUT
vs=+mvo—___.__—o/'| a Vo
N
LoGic _~! ! Ry
INPUT CL xa
16K 2 35 pF

(REPEAT TEST FOR 5 CHANNELS)
é —-20V

Sov
VR

R
v, L

e
0" 7S R+ "Ds(on)
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-l
'DS(on) VS VD and Typical delay, rise, fall, settling times, and XY
= Temperature Capacitance vs V switching transients in this circuit.
@ D g
2 K — 12
e v+=10v  J
] V-=-20V 7
o 4
z = TEST 125°C 10 oy
5 N N ® TEST -55°C | z T
@ K. 125°C AND 25°C 2 Colof
& N~ " w 8 o = Rgen =0 D Vo
z N\ — 25°C Z
o 100 \Z\\ E s I s | ¢
7] 2] | Ry L
& — Q — Vaen 10K 10 pF
2 55°C % _]'_
2 S a4 L L N
E & Csfoff) —1 N = =
2 PULSE v 4’
3 2 1mA R -20v
1 e V-
S oi—l 1. N [P L S S S L
8 _10 0 10 -0 -8 -6 -4 -2 0 2 4 6 8 10
- Vp/Vg — DRAIN, £ VOLTAGE (Vi Lo )
Vp/Vs — DRAIN/SOURCE VOLTAGE (VOLTS) 0/Vs ~ DRAIN/SOURCE VOLTAGE (VOLTS) If RGeN., RL or CL is increased, there will
. . . be proportional increases in rise and/or fall
Switching Time vs V | Nn vs A
9 D D(off)/'S(off) RC times.
and Temperature Temperature
1200 < 1000
T
P s
1000 @ . 16
Vp=+10V % 100 23 12
200 D ] 3 ID(off) (B SUFFIX) == EX
= w 1D(off) (A SUFFIX) ; 74 oL
z & 1L oL 08
H o g o P gz
w 4
= 600 — < 10 Sz 0
= toff 1 Vp=-10V ui 1
T — 7 e A z3 o LOGIC IN >
L S PUT
o : B = e 3
N = 'Sloff) (B SUFFIX) Q
200 x ® Is(otf) (A SUFFIX)g 8 —
ton Vp=+10V 10V ‘?. P> il N SR [ S SO S —— 6 °
| g et I N O N N D i |
. 5 N O O s \ «Q
—65-35 —15 5 25 45 65 85 105 125 25 45 65 85 15 125 2 I A\ W
T — TEMPERATURE (°C) T — TEMPERATURE (°C) o
VGEN~*5V i
Supply Current vs -2 —— _-.o
l|n vs VN and Temperature Temperature 6 N
18 4.0 4 -
. LI N : | ®
<
B 125=51 35 \N o N (7]
14
z [ _ 30 2
z H I~~~ @ Vgen=*1V
s I 25°C E 35 o4 Lt
o 10 E 2
- g > 6
2 | g 20 ™
z /1] 5 N g
92 o6 © 15 H
o U | P~——_ 3 2
S - [t > Ya
- - 1.0 £ o
> ] —55°C 5
Zo2 — L 5 £ -2
| in 3 VoEn-0Y
>
0
0 02 04 08 08 1 -60-40 -20 0 20 40 60 80 100 120 140 L 6
V) — LOGIC INPUT VOLTAGE (VOLTS) T _ TEMPERATURE (C) .
“OFF" Isolation vs R 2 ‘
and Frequency 0 2 ]
-2
10 VGen = -1V
o ! - .
g
z 80 2
e s 0
E 70~
= V, B A V,
5 . < N RL-1000 IN 7 L S
2 M Y SIGNAL N I !
L 50 SOURCE B R, = + |
& y N 2509 509 3pFI L .
S 40 — T
O R =1KQ ~ = = = = . Vgen=-5V
L V! -
5 A “OFF” ISOLATION 2 20 LOG —Y 0 ! 2 3 4
S 2 ! t— TIME (us)
E A - DRAIN OF “OFF” SWITCH -
E B - SOURCE OF “OFF” SWITCH a d
0
105 108 107 108 o
— FREQUENCY (Hz)
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5-Channel SPST PMOS e
Switches with Drivers SHeen
designed fOf e o o BENEFITS

® Minimizes Standby Power Requirements

® Communication Systems o
B Portable, Battery Operated Units ° 'ov ik

o <1nA
B Make-Before-Break SW“’Ching ® Reduces External Component Requirements
. N . o O Internal Zener Diodes Protect All MOS
i.e. Feedback Resistor Switching Gates

in Variable Gain Op-Amps

DESCRIPTION

The DG125 contains five MOS field-effect transistors designed to function as electronic switches. Level-shifting drivers
enable a low-level input (0.4 to 5 V) to control the ON-OFF condition of each switch. In the ON state each switch conducts
current equally well in either direction, and in the OFF state the switches will block voltages up to 20 V peak-to-peak. In
the OFF state, total circuit power dissipation is < 0.5 mW. Positive logic 1" at the input turns the switch OFF. Switch
action is make-before-break.

FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM
\%;11 \: v+ S5 54 S3 Sp §¢
2 — 3 T 3] 0 Q0 00
$16 14 -oD
! i
Spo LT
— T —DF
sas M |
S5 I IJ"/‘_ '
MDD
. Pl LOGIC | swITCH '\_ ;
Ny o 0 oN
== |
i=eanill 1| o
3¢ N | TeicaLl
TED> b
INgO m ______ 4 :
|
: | 1
'NSC _D—D"- ________ N
IN4 o3 CHANNEL 4
o010 &4
vy V-
SWITCH STATES ARE FOR LOGIC “1” INPUT I
(POSITIVE LOGIC) ] [
INg O— CHANNEL 3
PIN CONFIGURATIONS
Flat Package Dual-In-Line Package |—
. . e o 11
S4 S, 2] [137 S, INy O CHANNEL 2
S5 D 3] [Z1 S5
V+ V- 7] [T v+ |
VL (ENABLE) N, (5 [:1 v, (ENABLE)
INg N ] 5 INs 1 [
7 75 IN,
) n Na N3 <] — o e INy O] CHANNEL 1
Torview
ORDER NUMBER: DG125AL ORDER NUMBERS: i
SEE PACKAGE 5 DG125AP OR DG125BP S
SEE PACKAGE 11 V- D
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Vi to VIN

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS

All DC parameters are 100% tested at 25”C. Lots are sample-tested for AC parameters and high and 10w tenpeiaiute inniw
to assure conformance with specifications.

Storage Temperature . .............. —65 to 150°C

Operating Temperature (A Suffix)...... —55to 125°C
(B Suffix)...... —20 to 85°C

Power Dissipation ™

Flat Package™ . .................... . 750 mW

14PInDIP*™ ™ . 825 mW

*All leads soldered or welded to PC board.
**Derate 10 mW/ °C above 75°C.
***Derate 11 mW/°C above 75°C.
“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

MAX LIMITS TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC _ A SUFFIX _ _ BSUfFIX ‘ uNIT V=10V, V= —20V, V| =45V
-55°C | 25°C | 125°C | -20°C | 25°C 85°C
1 100 100 125 125 125 150 Vp=10V
] Drain Source — Ig=-1mA,
2 . rDS(on) ON Resistance 200 200 250 225 225 300 Q Vp=0 Vin = 0.5 V
3 450 450 600 500 500 600 Vp=-10V
Y S (e} >
1 ource OFF _ _ i _ =_ =
4 1|'stott Leakage Current 1 1000 5 100 Vg=-10V,Vp=10V
c ViN=4.1V
5| H|1 Drain OFF 1 4000 10 300 A | vp=-10V,vg=10V
Dloff) Leakage Current - B - - n b=~ VST
1
Channel ON
+ = = =
6| |ID(on) *Is(on) Leakage Current 4 4000 10 300 Vp=10V,lg=0 ViN=05V
7| | Logic Input Current, 07 | -07 -0.7 1 -1 -1 A | viy=05V
| INL Input Voltage Low . . ) - m IN =5
N Logic Input Current, _
8l |linH Input Voltage High o1 1 10 £10 10 £10 uA ViN =41V
9 ton Turn-ON Time 0.3 05 .
——D us See Switching Time Test Circuit
10|y |toff Turn-OFF Time 2 2
N
Source OFF
1 - * = -
T1A|Cs(ot) Capacitance 3Tve 3Twe Vs=0.1p=0
—M = pF f=1MHz
! Drain OFF . . _ _
12| ¢ |Coloff) Capacitance 7 Typ 7Tye Vp=0.1s=0
—
13 Off Isolation Typ > -50 dB at 5 MHz* R =10092, C_=3pF
14 1+ Positive Supply Current 3 3
S
15|y|'— Negative Supply Current -6 -6 mA ViN = 0.5V, One Channel ON
16|P |1 Logic Supply Current 3 3
P L 9
17 |+ Positive Supply Current 15 25
18{Y[i- Negative Supply Current -20 -40 HA VIN = 4.1V, All Channels OFF
19 I Logic Supply Current 10 20

*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

BID + MABA

LOGIC
INPUT

45 V———N
< 10ns

g 10ns

SWITCH
INPUT S

SWITCH
OuUTPUT

LOGIC “0” = SW ON

‘ 50% 7

0

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.

g

Vi V-
?4,5v TWV

SWITCH SWITCH
INPUT S C’/‘/ D ouTPUT
Vg=+10V | 1o J_ O Vo
LOGIC IN, | R S
INPUT W K 2 I35PF
- = =
Vo=Vg — L (L
0=Vs .
R+ 1Ds(on) O 20V

— V-

(REPEAT TEST FOR 5 CHANNELS)
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TYPICAL CHARACTERISTICS

t— TIME (ns)

VNIV |~ “OFF" ISOLATION (dB)

"DS(on) ~ DRAIN SOURCE ON RESISTANCE (OHMS)

'DS(on) V$ Vp and

Temperature Capacitance vs VD
1K 12
V+=10V 3
V-=-20v ] 4
= TEST 125°C ] 10 /
N © TEST -556°C ] T
N(125°¢ AND 25°C 2, Cpioff)
\\ I~ | -25C g
\\ 52 2
100 T £ s
<
—55°C o
o 4
i C.
& S(off) L~
2
10 o
—10 0 10 -10 -8 -6 -4 -2 0 2 4 6 8 10
Vp/Vg — DRAIN/SOURCE VOLTAGE (VOLTS) Vp/Vg — DRAIN/SOURCE VOLTAGE (VOLTS)
Switching Time vs Vp ID(off)/1S(0ff)
and Temperature vs Temperature
1600 < 1000
1400 s
&
1200 Ve S 100 -
o 1D(off) (B SUFFIX) :
1000 Vp = +10V Q Ip(of) (A SUFFIX) T§A —1
totf g 1 b -
800 Vp = —10V— § 10 Z
600 ] ! == e
= = P
— : e Sar s
400 s I5(off) (B SUFFIX)
Vp = 3 F—=F= Ig(off) (A SUFFIX)
200 [—t, t € 7 N S S N |
on Iy Iy 3 1 I |
T T I P LT [
-65 -356-15 5 25 45 65 85 105 125 25 45 65 85 105 125
T — TEMPERATURE (°C) T — TEMPERATURE (°C)
Supply Current vs
Temperature
4.0
35—\
N
N
3.0
z I~ -
i
E 25 —
£
3
E 2.0 N
3 s ™~ -
L ——
1.0 +—
5
0
-60-40 -20 0 20 40 60 80 100 120 140
T — TEMPERATURE (°C)
“‘OFF" Isolation vs R
‘and Frequency
100
90
80
° ~ T V B A
N N v
60 ] .
I i b SIGNAL
40 NN N SO R 50 3 pFI Fu
R =1KQ I N = = = =
30 N Vi
20 h “OFF" ISOLATION £ 20 LOG v
10 A - DRAIN OF “OFF"SWITCH -
B - SOURCE OF “OFF” SWITCH
0
108 108 107 108

f — FREQUENCY (Hz)}

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

Vi v+

?5v ?‘IDV
_____o/]/A__ S0

R c
D> |3 T™
iN
PULSE I

sV -20v

Rgen =0

= Veen

If RGeN., RL or CL is increased, there will
be proportional increases in rise and/or fall
RC times.

w
<
£ 8
3
9 6
-
58 ¢
23
Q 2
g 0
- ) LOGIC INPUT
2
> 8
6
a " |
O
[
VGEN =15V
2 L
6
4
2 Vs
o s
-2
@ VGEn=+1V
- —4
3
> 6
w
o 4
<
52
o
>
- 0 Va
2
= -2
> Vgen =0V
3 GEN,
"
o
> 6
4
2
A
0 1
2 L
VGen=-1V
_s 1
2
[
_2 [
-4
-6
. Vgen= -5V
0 1 2 3 a
t - TIME (us)
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2-Channel Drivers with SPST o
and DPST FET Switches Sikconix

designed for ... BENEFITS

m Switching High Frequencies ® Higher Signal Bandwidth Switching Capa-
bilities
] Swifching in Satellite O OFF lIsolation > 60 dB @ 1 MHz
H H ® Better Radiation Resistance than PMOS
Applications o
B Portable, Battery Operated v Bibuiar Lnvers ,
° ° mni (-} andby rFower Requirements
® Minimizes Standby P R t
Circuits o <1mW Standby Power
. . . ca L ¢ Less Signal Distortion than CMOS or PMOS
m Low Signal Distortion Switching Y e anal Distortion than GNIOS or
Circuits such as Audio Switching © Constant ON Resistance

DESCRIPTION

These switching circuits contain two channels in one package; each channel consists of a driver circuit controlling SPST or
DPST junction FET switches. The driver interfaces with DTL, TTL or RTL logic signals for multiplexing, commutating,
and D/A converter applications. Logic /1’ at the input turns the FET switch ON, and logic ‘0" turns it OFF. Switches
have make-before-break action. It is recommended that the DG 185 and DG182 be used for new designs.

PIN CONFIGURATIONS SCHEMATIC DIAGRAMS
Flat Package Dual-In-Line Package v 1
1S
z 0, L3 [ER % J
13
h: N2 sS4 EME INy s K~ gDa
12
v 04 3] iz v- Ny o HDH— 3ss
1 .
V+ NC E'Z E] v+
10 — L
[[——1 Vi (ENABLE) Dy Ea:; 7071 Vi (ENABLE) 7 1o,
9 —
e s o o
I
s, o, TP ~o——J51s,
7 8
ToPVIEW TOP VIEW . T 503
ORDER NUMBER: ORDER NUMBERS: INg o— rDH "I:CES
\ 3
DG126AL DG126AP OR DG126BP <
SEE PACKAGE 5 SEE PACKAGE 11 »_4"\/"—*
= 7
[}
LOGIC | SWITCH 4—_—"3 !
0 OFF LA 8
! ON Vg (ENABLE)
Flat Package Dual-In-Line Package T
12
1 52 0, iy, 72 s, , DG126 v
+
Ny ne O 2] ! 133N, m
vr Ne [ 4] (110 v+ 3 K o,
Vg (ENABLE)  NC 5] 701 Vg (ENRBLE) IN, »-um %——’:Clz 5
Ny ne o6 | E=L
1 —F
1 5 01 7 3‘0———3 $ T 701
: 9
:'OP VIEWB TOP VIEW INgo— ._M.E: /T 8 o
ORDER NUMBER: ORDER NUMBERS: t
DG134AL DG134AP OR DG134BP iR
SEE PACKAGE 5 SEE PACKAGE 11 [
*Common to Substrate and Base of Package 10 412
SWITCH STATES ARE FOR LOGIC 1" INPUT Vg (ENABLE) DG134 V-
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DG126 DG134

iconix

ABSOLUTE MAXIMUM RATINGS

VHEIOV— . 36 V
V+toVD .o oo v e e 36V
VporVgtoV— .. ... ... ... ., ... 36V
VDtoVS. ... v 22V
VHEFIOVR . oot e i e e c.... 25V
VRtoV—....... e e 25V
VINtoV— . . 30V
V+ttoVIN ... ..., .. e . 25V
VINtOVR « o oo ... 16V

ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC
parameters and high and low temperature limits to assure conformance with specifications.

Current (Any Terminal) .. ............... . 30 mA

Storage Temperature. . . . . .. .e+...... —651t0150°C

Operating Temperature (A Suffix)...... —55to0 125°C
(B Suffix) . ..... —20 to 85°C

Power Dissipation™

Flat Package™™ ........... ... 750mW

14PinDIP*™ ™ ... ... ..... ..., 825mW

*All leads welded or soldered to PC board.
**Derate 10 mW/ °C above 75°C.
***Derate 11 mW/ °C above 75°C.
“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

MAX LIMITS
DG126A DG134A ) TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC 26A, G126B, DG134B UNIT V+=12V,V—=—18V, VR =0
-55°C 25°C | 125°C | -20°C 25°C 85°C
_ . Drain-Source 80 80 150 Q Vp=10V Ig=-10mA,
5| |TDSten) ON Resistance 100 100 150 Vp=8V VIN=25V"
3|S Source OFF 1 100 Vg=10V,Vp=-10V
V| 'stoff) Leakage Current
_4 5 100 Vg=8V,Vp=-8V Vin = 0.8 V>
5| T Drain OFF 1 100 Vp=10V,Vvg=-10v | N7
— €|Ip(off) K nA
6| H Leakage Current 5 100 Vp=8V,Vg=-8V
7 Channel ON -2 -100 Vp=Vg=-10V
—8 ID(on) * IS(on) Leakage Current r T100 Vo-Vs- 8V ViN=25V
Input Current, _ .
9 . IINL Input Voltage Low 0.1 0.1 2 4 4 4 VN =08V
N ) c HA
nput Current, - .
10 |IINH Input Voltage High 120 60 60 150 100 100 ViN =25V
1 ton Turn-ON Time 0.6 1
— us See Switching Time Test Circuit
12 o toff Turn-OFF Time 1.6 2
Y Source OFF Lo - -
13 N Cs(off) Capacitance 2.4 Typical Vg=0,Ip=0
— |A Drain OFF pF f=1MHz
rain P - _
14'|Vl Cp(off) Capacitance 2.4 Typical Vp=0,lg=0
c Channel ON ical** = =
15| 1Cp(on) * Cs(on) Capacitance 2.8 Typical Vp=Vg=0
16 Off Isolation Typ > 60 dB at 1 MHz** RL=758
17 1+ Positive Supply Current 3.0 3.3
la_ s I— Negative Supply Current -1.8 -2.0 mA VN = 2.5 V, One Channel ON
19|u IR Reference Supply 14 15
P Current
20 [ I+ Positive Supply Current 25 25
21}y |- Negative Supply Current -25 -25 uA Both Vy = 0%, All Channels OFF
22 IR Reference Supply _25 _o5
Current

*V N must be a step function with a minimum rise and fall rate of 1 V/us.

**Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

LODC + NC

SWITCHING TIME TEST CIRCUIT

spikes at leading and trailing edge of output waveform.

LOGIC “1” = SW. ON

LoGIC 3v
INPUT 25V
t,<10ns :
Fem o (N
SWITCH v
INPUT
09
SWITCH 0—r, 0.1
OUTPUT
—=| ton —| ‘toff

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. V is the steady state output with switch on. Feedthrough via gate capacitance may result in

12v
SWITCH v
INPUT
SWITCH
tom Vg 1 - |o, ouTPUT
toff. —Vg | Vo
c
IN 1 Ry L
Logic " K2 35 pF
INPUT
$ Ve v J) (AREPEAT TEST FOR S5
T ov Sy ANDING S, ANDSg)
VS: “10 V ASUFFIX RL

Vg = -8V BSUFFIX Vo=Vs g
s Ri.* "DS(on)
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TYPICAL CHARACTERISTICS

= TIME (us) DS on) — DRAIN-SOURCE RESISTANCE (OHMS)

Vin — INPUT THRESHOLD VOLTAGE (VOLTS)

V)n/Vy — “OFF" ISOLATION (dB)

2
3

°

'DS(on) Vs
Temperature

2
1.8
16
14
1.2

1
0.8
0.6
0.4
0.2

[

L 1 " L 1

-50 -25 0 25 50 75 100 125

T — TEMPERATURE (°C)

Switching Time vs V
and Temperature

[ ]
le= —1'0\/ p
—1

]
= ‘off$ Vp=+10V
L1
ton
Vp=$10V
[ |

—65 -35 —15 5 25 45 65 85 105 125

T — TEMPERATURE (°C)

VN vs Temperature

2 V—=-18V ]
@% ON
OFF QQ

1

0

-75 -25 % 75 125

T — TEMPERATURE (°C)
“OFF" Isolation vs Ry
and Frequency

100 i

90 K

80 hY

N
70 3
60 -
\\
50
a0 q
™~
30 M
20 | v+=+12V,V-= 18V {|
VR=0,R =759
10 [ vy =220mV RMS |”
) Ll LU L1l
108 108 107 108

f— FREQUENCY (Hz)

Capacitance vs Vp

5 ——— —
CAPACITANCE IS f=1MHz
I~ | MEASURED FROM“"‘—-|S= 0 7
4 || TEST TERMINAL
- TO COMMON.
o
s ]
u [
z 3 Cbion) —
[
5 =S ———
& 2 CD(off) ——
<
o
|
(5]
1
P -
-10-8-6 -4-2 0 2 4 6 8 10
Vp — DRAIN VOLTAGE (VOLTS)
IS(off) Vs Temperature
1000
===
; —1 1 I 1 1 | - 1}
g 100 %
&
&
p=3
o
e
w /
o =
]
5
3 =1
= ! é@
2 i ==
o | I N |
or L1 111
25 45 65 85 105 125
T — TEMPERATURE (°C)
Supply Current vs
Temperature
26 I
1
_ 22 1+(on) =
<
£
£ 18 -
Pt
2
E: 1~(on)!
5 14
3 —
%
a 10
g ——
3 —
| I |
2z R
2 o6 (on)
]
0.2

-50 —25 0 25 50 75 100 125
T — TEMPERATURE (°C)

Equivalent “OFF" Circuit

0.1pF
'e
3.2pF 35pF Lg
_| |___J

——Tm

3.8 pF

ViN —I—
o

O— <

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

V+
?ﬂzv
R =0
GEN D
_va—c % BT,
s |
v | R S
— VGen 10K
I P

5V $
PULSE VR -18v

||'»

If RGeN. RL or Ci is increased, there will
be proportional increases in rise and/or fall
RC times.

(VOLTS)

Vjy - LOGIC INPUT

VN — LOGIC INPUT VOLTAGE

~
Pt
=

Vaen =5 V| Y

-2
VGEn=*1V
;i

-4

Vgen = 0

Vg — OUTPUT VOLTAGE (VOLTS)

Vgen -1V
\
2 \ ]

-4

-6

°
>

-1.0 0 10 2.0 3.0 40
t — TIME (us)
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DG129 DG133

iconix

2-Channel Drivers with
and DPST FET Switches

designed for . . .

m Switching High Frequencies

m Switching in Satellite .
Applications

m Portable, Battery Operated .
Circuits .

m Low Signal Distortion Switching
Circuits such as Audio Switching
DESCRIPTION

These switching circuits contain two channels in one package; each channel consists of a driver circuit controlling SPST or
DPST junction FET switches. The driver interfaces with DTL, TTL or RTL logic signals for multiplexing, commutating,
and D/A converter applications. Logic ““1”" at the input turns the FET switch ON, and logic “/0” turns it OFF. Switches
have make-before-break action. It is recommended that the DG184 and DG181 be used for new designs.

BENEFITS

. 4

Siliconix

SPST

Higher Signal Bandwidth Switching Capa-
bilities

O OFF Isolation>60dB @ 1 MHz

Better Radiation Resistance than PMOS
Drivers

O Bipolar Drivers

Minimizes Standby Power Requirements

0 <1 mW Standby Power

Less Signal Distortion than CMOS or PMOS
Switches

O Constant ON Resistance

PIN CONFIGURATIONS

Flat Package
1 14

Dual-In-Line Package

b2

Sy DzEV—ESZ

Sq BEI INy Sq EZMEJ IN2
o — v 04 3] 721 v-

NC — v+ NC 2 [ v+
10
}—3 Vg (ENABLE) D3 EK?G‘I.E] VR (ENABLE)
=G o 5y

9
;I:l“‘ﬁ
D, 7T o—{8 15

D3

S3

D, $1
7 8 TOP VIEW
TOP VIEW
ORDER NUMBER: ORDER NUMBERS:
DG129AL DG129AP OR DG129BP
SEE PACKAGE 5 SEE PACKAGE 11
LOGIC | SWITCH

0 OFF
1 ON

Flat Package Dual-In-Line Package

1 14
52 02 Oy xR
Ny ne £Z] | (133 1N,
v-* Ne O 3] 123 v
v+ = 110 v+
VR (ENABLE)  nc 5| 701 Vg (ENABLE)
INq L =13 E=L
$1 o1 7] I 8051

ToPviEw. TOP VIEW
ORDER NUMBER: ORDER NUMBERS:
DG133AL DG133AP OR DG133BP

SEE PACKAGE 5
*Common to Substrate and Base of Package

SEE PACKAGE 11

SWITCH STATES ARE FOR LOGIC 1" INPUT

SCHEMATIC DIAGRAMS
v+

nm

J 3

N Dg
2

/ | : Sa

13
INy o—K

;
1,

1
et
1 = 5
INg g——— i[—*ﬁ:‘éz:
,\L"’* 7
MR
Vg (ENABLE) .-——|<l_;:

13
|Nzo—ﬁ

9
INqo—

%ﬂ) 12

VR (ENABLE) DG133 V-

la

1-16
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ABSOLUTE MAXIMUM RATINGS Current (Any Terminal) . ........ eee..... 30mA
VATOV o e e e ... 38V Storage Temperature . .......... .... —65t0150°C
VAEOVD e oo ae et ... 38V Operating Temperature (A Suffix)...... —55to0 125°C
VporVgtoV— .....coo.on... iiiii.a... 3BV (B Suffix) ... ... —20to85°C
VD OVG . o v et ettt +29y  Power Dissipation®

VFtOVR. .o e, A viieei..... 28y FlatPackage™ ....... .. ... .. L 750 mw
VROV oo ee et e .. 25y T4PIRDIPTFT L 825 mW
VINTOV—. oot e 30V *All leads welded or soldered to PC board.
V+toVIN -« - - - O 25V **Derate 10 mW/OC above 75°C.

VINTOVR - v e eveee e +6V ***Derate 11 mW/°C above 75°C.

“Absolute Maximum Ratings are stress limits only. Exceed-

ing these limits may cause device damage. Electrical Charac-

teristics define the functional operating limits.”
ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 256°C. Lots are sample-tested for AC
parameters and high and low temperature imits to assure conformance with specifications.

MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC DG1 :
L 29A,DDG133A _ oDG1293,"DG133B UNIT V+=12V,V—=—18V, VR =0
~55°C 25°C 125°C | -20°C 25°C 85°C
1 Drain-Source 30 30 60 Vp=10V =
——{ |rDS(on) ON Resi Q = s _10 mA
2 esistance 50 50 75 Vp=8V VIN =25 V™
33’ \ Source OFF 1 100 Vg=10V,Vp=-10V
4| Sloff) Leakage Current 5 100 Vg=8V,Vp=-8V
— T ViN=08V*
5 c Drain OFF 1 100 Vp=10V,Vg=-10V
—1 ©|1D(off) Leakage C nA
6| H eakage Current 5 100 Vp=8V,Vg=-8V
P .l Channel ON -2 | -100 Vp=Vs--10V _ -
gl |'Dlom T iston) | cakage current 5 ~100 Vp=Vg=-8V ViN=25V
Input Current, _ .
9 . NL Input Voltage Low 0.1 0.1 2 4 4 4 VinN=08V
N Input Ci HA
nput Current, - *
10| |hNH Input Voltage High 120 60 60 150 100 100 VIN=25V
1 ton Turn-ON Time 0.6 1
—— - us See Switching Time Test Circuit
12 D toff Turn-OFF Time 1.6 2
Y, Source OFF . _ _
13] n| Cs(off) Capacitance 2.4 Typical Vg=0,I1p=0
—1 Al
™M Drain OFF - - = -
14 \ Cp(off) Capacitance 2.4 Typical pF Vp=0,lg=0 f=1MHz
Cc
Channel ON
15[ |C + ical** =Vg=
Dlon) * Cs{on) Capacitance 2.8 Typical Vp=Vs=0
16 Off Isolation Typ > 60 dB at 1 MHz** R =758
17 I+ Positive Supply Current 3.0 3.3
— -
18 s I— Negative Supply Current -1.8 -2.0 mA V|N = 2.5V*, One Channel ON
Reference Supply
19| YN - -
9 P R Current 1.4 1.5
20 r I+ Positive Supply Current 25 25
21| Y|I—- Negative Supply Current -25 -25 uA Both V| = 0%, All Channels OFF
2 IR Reference Supply 25 _25
Current
*VN must be a step function with a minimum rise and fall rate of 1 V/us. . LODC + NC

**Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

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.

12v
LOGIC "1” = SW. ON S ? v+
LoGIC 3v SWITCH
INPUT k \ s 0, ouTPUT
4 <10ns 25V 1 ‘ :o;“’ *_\;S > ——_O/‘/‘_
t<10ns 0 off- 7%
LOGIC
SWITCH v, INPUT
INPUT s
09
v v (L (REPEAT TEST FOR S3
SWITCH — o1 R AND IN,, S, AND Sy)
outeur  ° = ov -8V 272 4
—= ton —] toff Vg= 110V ASUFFIX Ry

Vg = '8V BSUFFIX VorVs i,
s RL * 'DS(on)
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DG129 DG133

iconix

TYPICAL CHARACTERISTICS

*DS(on) ~ DRAIN SOURCE ON RESISTORS (OHMS)

t — TIME (us)

Vin = INPUT THRESHOLD VOLTAGE (VOLTS)

le/vL — “OFF"” ISOLATION (dB)

'DS(on) V8
Temperature
100
T
/
10
1
-50 —-25 0 25 50 75 100 125
T — TEMPERATURE (°C)
Switching Time vs Vp
and Temperature
. T
18
[
16 Vp=-10V 4
14
1.2 ] ]
1 l‘l/ ‘oﬂ4' {E=+1av-
1 1
0.8
/
0.6
04 fon
Vp=:10V
0.2 i J

0
-55 -35 -15 5 25 45 65 85 105 125°

T - TEMPERATURE (°C)

V|N vs Temperature

T T
VR=0
V+=+12V
V-=-18V™]|

ON

OFF Y

0
-75 —25 2% 7% 125
T — TEMPERATURE (°C)
“OFF" Isolation vs R
and Frequency
100
%
.
=K i
\-
70
60
\N
50
40
N
® m I
20 [ V+=412V,V-=-18V
VR=0,R =750
10 I vy =220mv RMS
0 Ll
108 108 107 108

f— FREQUENCY (Hz)

C — CAPACITANCE (pF)

=

I5(off) — SOURCE OFF CURRENT (nA)

| — ON SUPPLY CURRENT (mA)

Capacitance vs VD

5 T T T T
CAPACITANCE IS f=1MHz
[~ | MEASURED FROM Ig=0 n
| | TEST TERMINAL
4 [~ To coMMON.
Ir
3 Cbion) —
—
2 Cp(off) —
1

0
-10-8-6 -4-2 0 2 4 6 8 10
Vp — DRAIN VOLTAGE (VOLTS)

Ig(off) vs Temperature

T - TEMPERATURE (°C)

Supply Current
vs Temperature

26

14 '~(on)!

06 ] "R(on)'

0.2

-50-26 0 25 50 75 100 125
T — TEMPERATURE (°C)

Equivalent “OFF"’ Circuit

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

If RGeN., RL or CL is increased, there will
be proportional increases in rise and/or fall
RC times.

w
g 8
<
a3 6
>3 .
-
23
28 2
2 0
§ ) Vjn - LOGIC INPUT
5
2 s
6
s [
. /
) \
, Vaen =5 V| 4
6
4
A
2 \
° .
-2 VgEn=*+1V
7 g1,
5
S 6
&5 4
<
52 A
g
[
v
2
£ -2 v [) -
g -
3 GEN
o
S e
. T[]
Vgen=-1V
0 \ LA
2 \
'y
-6
4
\ [ 1]
VGEnN=-5V
[
-2 \ /
- | /
1 4
-0 o 1.0 20 30 40
t— TIME (us)
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Drivers with Normally Open & &

° Siliconix
Normally Closed FET Switches ~—
designed for . . . BENEFITS
] SWi"'Ching High Frequencies ° ::-iﬁher Signal Bandwidth Switching Capa-
ilities
B Switching in Satellite o OFF Isolation > 60 dB @ 1 MHz
H H ® Better Radiation Resistance an P
Appllcuflons gr:ers Radiati Resist: th MOS

O Rirclar Drivers

]

- m_ "= - - - «_ &
roriuble, oartery vperaica o )
® Minimizes Standby Power Requirements

CirCUits o <1 mW Standby Power

° . ° . . Less Signal Di ion than CMOS PMOS
B Low Signal Distortion Switching  ° o o oron fan SO er

Circuits such as Audio Switching © Constant ON Resistance
DESCRIPTION

The DG139 contains four junction-type field-effect transistors designed to function as 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 so that with input IN2 connected to a 2.5 voltage reference, a positive logic ‘0"’ at input INq will turn
switches 1 and 3 OFF and switches 2 and 4 ON. A positive logic “/1"" at IN{1 will turn switches 1 and 3 ON and switches
2 and 4 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,
has a series resistance of < 30 ohms, and a shunt leakage of < 2 nA. In the OFF state the switches will hold off voltages
up to 20 V peak-to-peak. Switches have make-before-break action. The DG144 is similar to the DG139, except that it
contains two FET switches instead of four. It is recommended that the DG190 and DG187 be used for new designs.

PIN CONFIGURATIONS SCHEMATIC DIAGRAMS
Flat Package Dual-In-Line Package v+ 3
1
Da
152 e T m 25y
N, S4 2] 150 1N, }
== v Dq 3] \ | 23V- 1DZ
— v+ NC |:‘\I 11 V+ [‘——":E:‘sz
9
=1 Vg (INHIBIT) D3 L5} [0 Vg (NHIBIT) | INg
9
N, 83 %] 5N, |N213 AKI_ .
1S Dy 7} =g D3
7 s ! SW1 ]| swz Ve o 42583
TOP VIEW LOGIC sw3 swa
ORDER NUMBER: ORDER NUMBERS: 10
DG139AL 0 |[OFF | ON | pG139AP OR DG139BP VR | :801
SEE PACKAGE § 1_|ON | OFF SEE PACKAGE 11 8
Flat Package Dual-In-Line Package T
Dz LT}~y {11 S, 12
NC 2] ‘ Bl DG139 V-
Ne 3] Il_ [z v— V4
| o— NC 4] T V4 T"
— NC [:"E [ _1_7;] Vg (INHIBIT)
=G 5, 1,
oy ezl famsy E_J:E;s:
7 8 TOP VIEW
TOP VIEW 9
ORDER NUMBER: [EOSIC | SW1 | SW2 | qppnep numeeRs: '"‘Q_Kl_'_,}‘ T Io,
DG144AL o OFF | ON DG144AP OR DG144BP Ny >t 4:[.;5,
SEE PACKAGE 5 1 ON OFF SEE PACKAGE 11
*Common to Substrate and Base of Package
SWITCH STATES ARE FOR o T
VN1 = LOGIC “1” INPUT AND V|2 = 2.6 V BIAS Vg 12
(POSITIVE LOGIC) DG144 V-
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DG139 DG144

iconix

V+to VIN1 orV|N2

VporVgtoV—
VptoVsg....
V+to VR .

VR to V—.

VIN1 to VIN2

VIN1or VIN2 to VR
VIN1or ViN2 to V—
Current (Any Terminal)

ABSOLUTE MAXIMUM RATINGS
V+to V—, Vpor Vg

ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC
parameters and high and low temperature limits to assure conformance with specifications.

Storage Temperature . .............. —65 to 150°C

Operating Temperature (A Suffix). ..... —55to0 125°C
(B Suffix)...... -20t085°C

Power Dissipation™

Flat Package™™ . ........... e, 750mW

M4PINnDIP*™ ™ .. . 825mwW

*All leads welded or soldered to PC board.
**Derate 10 mW/ °C above 75°C.

***Derate 11 mW/ °C above 75°C.
“Absolute Maximum Ratings are stress limits only. Exceed-

ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

MAX LIMITS TEST CONDITIONS, UNLESS NOTED!
CHARACTERISTIC . A SUFFIX B SUFFIX UNIT V4=12V,V—= 18V, VR =0, Vjy2 = 25 V*
~55°C 25°C 125°C | -20°C 25°C 85°C
1 Drain-S 30 30 60 Vp=10V Is=-10mA
— |rosion On R Q 2l Ving =3 V* (SWq 3 ON),
2| 50 50 75 Vp=8V VINT = 2V (SWa'g ON)
3|lw . Source OFF 1 100 Vg=10V,Vp=-10V
— 1 1] 'Sloff)
4l T Leakage Current 5 100 Vg=8V,Vp=-8V ViNT =2 V* (SWq 3 OFF)
5/¢|, Drain OFF 1 100 Vp=10V,Vg=-10V | VIN1 =3 V* (SW2 4 OFF)
g|H| Dloff) Leakage Current 5 w0 | ™ [Vo-sv.vs-sv
7 Channel ON -2 | -100 Vp=Vs=-10V ViNT =3 V* (SWq 3 ON)
——| |'Dlon) * Iston) .
8 Leakage Current -5 ~100 Vp=Vg=-8V VINT =2 V* (SW2 4 ON)
Input 1 Current, _ .
9| [nniL Inbut 1 Voltsge Low 0.1 0.1 2 4 4 4 ViNT =2V
16 ) Input 2 Current, 01 01 2 4 4 a v =2V* ViNg =25V*
\ IN2L Input 2 Voltage Low : : IN2 ViNT = 2
1 HA
N Input 1 Current, .
1 IINTH Input 1 Voltage High 120 60 60 150 100 100 ViN1 =3V
Input 2 Current, - - - .
12| | inzH Input 2 Véttage High 120 60 60 | 150 100 100 ViN2=3 V", VNG =25V
13 ton Turn-ON Time 0.8 1
HS See Switching Time Test Circuit
14 o toff Turn-OFF Time 1.6 2
Y Source OFF g 4T - -
15| N Cs(off) Capacitance 2.4 Typ 2.4 Typ Vg=0,Ip=0
A . . e
Drain OFF
M = = =
16 | Cp(off) Capacitance 2.4 Typ 2.4 Typ pF Vp=0,lg=0 f=1MHz
c Channel On . e
17 Cp(on) * Cs(on) Capacitance 2.8 Typ 28 Typ Vp=Vs=0
18| Off Isolation Typ > 60 dB at 1 MHz** R =759
19| I+ Positive Supply Current 4.2 4.5
20 s - Negative Supply Current -2 -2.2 mA VIN{ =2 V*orVng =3 V*, One Channel ON
U Reference Supply
2 p|'R Current 22 24
—p
22f |+ Positive Supply Current 25 25
Y|1- - -
23 1 Negative Supply Current 25 25 WA VN1 = VN2 = 0.8 V¥, All Channels OFF
Reference Supply
1 - -
2 R Current 25 25

*V|N must be a step function with a minimum rise and fall rate of 1 V/us.
**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

LODF + NC

LOGIC
INPUT
4~ 10ns
¢~ 10ns

SWITCH
INPUT

SWITCH
OUTPUT

2A5Vj
o

Vs

LOGIC 1" = SW. ON
3v

J

SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vg =

—

toff

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.

25V 12v
SWITCH |N2 V+

INPUT SWITCH
ton *Vg S, o, OUTPUT
totf, —Vs o Vo
Vg =10V A SUFFIX :51 4 Dy
Vs=:8VBSUFFIX |

N R C
LOGIC U KQ 35 pF
INPUT

R = =
Vo= Vg ot (REPEAT FOR S3 AND S4)
RL*rDson) = (DG139)

°
<

-1
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TYPICAL CHARACTERISTICS

'DS(on) V8
Temperature

g 10

I

o

w

Q

Z

& —

a =

o

z 10

w

Q

o«

2

2

z

<

©

o

a1

s 50 -25 0 25 50 75 100 125

G T — TEMPERATURE (°C)

Switching Time vs Vp
and Temperature
2

|
|1

16 Vp =10V 3
14

1.2

1

0.8

t— TIME (us)

0.6

0.4

0.2

o
-55-35-15 5 25 45 65 85 105 125
T — TEMPERATURE (“C)

VIN(th) vs Temperature
T 1

T T T 1
SW.1&3AREON —|
SW. 2 & 4 ARE OFF _|

LI
| ALL SWITCHES “"OFF" =
I

VN1 — INPUT 1 THRESHOLD VOLTAGE (VOLTS)

-50 -26 0 25 50 75 100 125
T - TEMPERATURE (°C)

“OFF" Isolation vs RL

and Frequency
100
920

70

20 | v+#=+12V,V-= 18V
VR=0,R =759
10 T vy = 220mv RMS
0 L L LI Ll

Vin/Vy — “OFF" ISOLATION (dB)
3
/
7

108 108 107 108
f— FREQUENCY (Hz)

Capacitance vs Vp

5 —T—r—
CAPACITANCE IS f= 1 MHz
MEASURED FROM 15=0
o | TEST TERMINAL
T TO COMMON.
] Il
] |
z 3 Cpion) —
= T ]
S — ]
g, Co(off) I o —
e
3
I
o
1
a
-10-8-6-4-2 0 2 4 6 8 10

Vp — DRAIN VOLTAGE (VOLTS)

Is(off) Vs Temperature

i

|

Vjn — LOGIC INPUT VOLTAGE

I(off) — SOURCE OFF CURRENT (nA)
3

T - TEMPERATURE (°C)

Supply Current vs

Temperature
26 i
T —
I 22 H(on) —
E |
s P
2 18
&
1=(on)|
3 14 on
>
z 1.0
El NRjon) __L—F—+
4 -
O 06
I
0.2
-50 -26 0 25 50 75 100 125

T - TEMPERATURE (°C)

Equivalent “OFF"’ Circuit

0.1 pF
it
T
—F .
s 3.2pF 35 pF o
‘——O

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

+12v
?V*
D V
——Q/I/A— °

L [ o]
= IN,
25V
VR

If RGeN., R or Ci is increased, there will
be proportional increases in rise and/or fall
RC times.

Ry
10K o
10 pF

5V
PULSE (j)
V-

-18V

(VOLTS)

Vyy - LOGIC INPUT

Vaen =+5 V| \Y

-2

Vaen=+1V
4 il

-2

-4

Vg — OUTPUT VOLTAGE (VOLTS)
~

L

-2

-6
-1.0 0 1.0 20 3.0 4.0

t = TIME (us)
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DG140 DG141

iconix

2-Channel Drivers with SPST o
and DPST FET Switches Siliconix

designed for . . . BENEFITS

® Higher Signal Bandwidth SWitching Capa-
bilities
O OFF lIsolation> 60 dB @ 1 MHz

® Better Radiation Resistance than PMOS

m Switching High Frequencies
m Switching in Satellite

Applications Drivers
O Bipolar Drivers
u Portable’ Batfery operated ® Minimizes Standby Power Requirements
CirCUifS o <1 mW Standby Power
. . . . . ® Less Signal Distortion than CMOS or PMOS
®m Low Signal Distortion Switching Switches
Circuits such as Audio Switching © Constant ON Resistance

DESCRIPTION

The DG140 contains four junction-type field-effect transistors (JFETs) designed to function as two double-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 /0"’ 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. ON series resistance is < 10 ohms, and ON shunt leakage is < 2 nA. With both
drivers in the “switch OFF’’ state total power consumption is < 750 uW. Switches have make-before-break ‘action. The
DG141 is similar to the DG140 except that it contains two SPST switch functions. It is recommended that the DG183 and
DG180 be used for new designs.

PIN CONFIGURATIONS SCHEMATIC DIAGRAMS
v+
n

Flat Package
) 3
13 N D4
Ny Hg Foh— [——l"—z 5
1 K = 1
D2
—\F*I:‘z‘sz
T 5,
Torvien” o D Ji} ’
TOP VIEW 10—
LOGIC | SWITCH VAR S3
ORDER NUMBER:
DG140AL 0 OFF —ul(l—‘
SEE PACKAGE 5 1 ON T o,
8
ir‘,:[:&
10
ENABLE|
Flat Package Dual-In-Line Package Vi (ENABLE) =
O Lifyo—[n %2 DG1a0 v’
ne z] | 153 v o
e €3] [ v-
Ne 2] 7 v+
ne .5} 7622 Vr (ENABLE) 13 ™ 1402
INy s,
ne 5] | T, [
|
o1 7] =R 1 .
1
Tor vnew8 ToPVIEW ’N19 r’t,_\—‘;s
ORDER NUMBER: ORDER NUMBERS: m !
DG141AL DG141AP OR DG141BP 1
SEE PACKAGE 5 SEE PACKAGE 11 1 T
*Common to Substrate and Base of Package 10 12
SWITCH STATES ARE LOGIC “1” INPUT VR (ENABLE) DG141 V-
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ABSOLUTE MAXIMUM RATINGS Storage Temperature . .............. —65 to 150°C
V+toVe . 36V Operating Temperature (A Suffix)....... —55to0 125°C
VitoVporVg ....... 36V (B Suffix)....... —20to85°C
VporVgtoV— ........ P2V Power Dissipation™

VptoVg....... o +22V Flat Package™™ ... ................... 750 mw
VHTOVR . oo e .. 25y TAPInDIPTTT 825 mW
VRtOV—....... AU R .. 25V *All leads welded or soldered to PC board.
VINTOV= it e 30V **Derate 10 mW/ °C above 75°C.

VHETOVIN «eoveeee e 25V ***Derate 11 mW/ °C above 75°C.

VINTOVR oo e e et e 6V “Absolute Maximum Ratings are stress limits only. Exceed-
Current (Any Terminal). . ... .............. 30 mA ing these limits may cause device damage. Electrical Charac-
ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.”

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits
to accura canfarmar2o with gpecifiratinne,

MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC DG140A, DG141A DG140B, DG1418 UNIT V4+=12V,V_= _18V,VR =0
-55°C | 25°C | 125°C | -20°C | 25°C 85°C
1 . Drain-Source 10 10 20 o Vp=10V Ig=-10mA,
| |Pstom ON Resistance 15 15 25 Vp=8V ViN=25V*
3 vsv , Source OFF 10 | 1000 Vg=10V,Vp=-10V
4 S(off) Leakage Current 15 300 Vg=8V,Vp=-8V v 08V
| IN=08V*
5 z . Drain OFF 10 1000 A Vp=10V,Vg=-10V
—] n
6| H D(off) Leakage Current 15 300 Vp=8V,Vg=-8V
7 Channel ON -2 | -100 Vp-Vs--10V
— + =2, *
3 ID(or) * IS(on) Leakage Current s T100 Vo -Vs- 8V VIN=25V
Input Current, _ N
9 . hnL Input Voltage Low 0.1 0.1 2 4 4 4 ViN=08V
N Input C A
0] |hNH I:“:‘:I VZ’;::;:High 120 60 60 | 150 100 100 ViN=25V*
1" ton Turn-ON Time 1 15
—] us See Switching Time Test Circuit
12 toff Turn-OFF Time 25 25
D
Source OFF ** *x
13| Y [Cs(off) Capacitance 3 Typ 3 Typ Vg=0,Ip=0
—{n P
A Drain OFF iy **
= = f=1MH
14 p,l/. Cp(off) Capacitance 3Typ 3Typ pF Vp=0,1g=0 1 MHz
c Channel ON bl ol _ -
15 CD(O") * CS(O") Capacitance 28Typ 28Typ VD=Vs=0
16 Off Isolation Typ > 50 dB at 1 MHz** R =100 2, Cy = 3 pF
17 I+ Positive Supply Current 3 3.3
18 s I— Negative Supply Current -1.8 -2 mA V|N = 2.5 V*, One Channel ON
19| U IR Reference Supply 14 15
P Current
20 t I+ Positive Supply Current 25 25
21| Y|I—- Negative Supply Current -25 -25 WA Both V) = 0%, All Channels OFF
Reference Supply
2 'R Current 25 25

*V N must be a step function with a minimum rise and fall rate of 1 V/us.

**Typical values are for DESIGN AID only, not guaranteed and not subject to production testing. LODC + NIP

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. Vq is the steady state output with switch on. Feedthrough via gate capacitance may result in

spikes at leading and trailing edge of output waveform. oy

SWITCH T v+
g INPUT
LOGIC “1” = SW. ON NPU SWITCH

:_'?:ﬂg 3V ﬁ___! ton. +Vg sq D4 ouTPUT
25V y o—+——o7 a4 v,
t, <10ns toff. —Vsg o
lem o I |

R c
IN I L L
Losic ! __D_D_J K 35 pF
SWITCH v INPUT

INPUT

8 J, Vg V,J_) (REPEAT TEST FOR S3 (DG140);
SWITCH o 0.1 ov _1gv  ANDIN,, S5 AND S4 (DG140)]
ouTPUT —

—»! ton — toff V= '10VASUFFIX R
Vg = '8V BSUFFIX

Ve b
0" "S R " ros(on)
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— -
¢ | TYPICAL CHARACTERISTICS |
= 1
0o 'DS(on) V$ ) : 3
& Temperature Capacitance vs Vp Typical delay, rise, fall, settling times, and
° g 5 — hing transients in this circuit.
I 100 — —T
‘ =) CAPACITANCE IS £=1MHz
] - MEASURED FROM I5=0 |
Loy 2 TEST TERMINAL
< _ 4 I"TocommON.
2 3 ¢ 1
@ E
a 2 2 Dlonl
z g 3 T
o Lt S T
w10 5 C(off)
3 <
R g e
% B}
z |
§ ©
z 1
t
B
s 1 ]
a 50 -256 0 25 50 75 100 125 -10 -8 6 -4 -2 0 2 4 6 8 10
T — TEMPERATURE (°C) Vp — DRAIN VOLTAGE (V) If Rgen, RL or Ci is increased, there will
. . . be proportional increases in rise and/or fall
Switching Time vs Vy RC times
and Temperature IS(off) vs Temperature
2 T 1000
18 Ee
% ! 1Iov £
16 =-10v
° .~ & 100
14 o "
- < — —— <] 8
2 vine g = —— <
Il -
I =L tor 4 =Va - 10V S 10 g ¢
S = 1 o "= [
| 08 Sk
M - S 23 2
06 3 52
t [ ] 0
04 - s S Vi - LOGIC INPUT
Vp =10V 3 ; | A
0.2 r— K3 1 |
[ [ | ] 2
0 0.1
-65 35 15 6 25 45 65 85 105 125 % 45 65 8 105 125 4
T — TEMPERATURE (°C) T - TEMPERATURE (°C) 2 I
Supply Current vs 0
-2 —-Vgen=5V
VIN(th) vs Temperature Temperature GEN |
-a
. 26
T i
3 R= . T g —
> VH=412V I 22 (on) 4 A
w 2 H — il
2 Q ON = 4 2
£ g o
<]
a OFF iz § 14 (o)l ~2 f—Veen=1V N
8 > | vV
& £ 10 — g ™
] X
w 3 "Rion)!__J—A—1 3 6
£ z — s,
£ S 08 s A
2 - g 2
S 02 5 ]
[ 2 o
z2 o0 2
- 5 % - 25 50 256 0 25 50 75 100 125 5 - T —
T — TEMPERATURE (°C) T — TEMPERATURE (°C) »g e GEN=0V
1
“OFF" solation vs Ry o ¢
2
and Frequency
0
—
0 7 , '/
10 T 4 |-l Veen=-1V \/
» R -1k | R -6 L1 ,
@ 30 i )
z vin_B AV ¢ [T 1
g 7. y— A
2 /1 ] 2 Vgen = -5V
g 50 s SIGNAL
3 = SOURCE B R 0
2 60 Z7-509 50Q 3 pF L =
] 4 A Va
B g L] 4 L L L -2 ‘ 7
& = = =
X ° w “OFF" 1SOLATION 2 20 LOG 2N' -
el OFF" ISOLATION £ M S
[« £y A - DRAIN OF “OFF” SWITCH 0 1 2 3 4
o 100 B - SOURCE OF “OFF" SWITCH ¢~ TIME (us)
0 001 0.1 1 10 100
- f— FREQUENCY (MHz)
1)
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Siliconix

Drivers with Normally Open &
Normally Closed Switches
designed for . . .

m Switching High Frequencies
® Switching in Satellite

BENEFITS

® Higher Signal Bandwidth Switching Capa-
bilities
O OFF lIsolation > 60 dB @ 1 MHz

® Better Radiation Resistance than PMOS

AppliCﬂfionS Drivers
. N Zipnler Dricere
u P.orta.blel Ba'fery operated ® Minimizes Standby Power Requirements
C|rCU|'I'S o <1 mW Standby Power

o Less Signal Distortion than CMOS or PMOS
Switches

O Constant ON Resistance

B Low Signal Distortion Switching
Circuits such as Audio Switching

DESCRIPTION

The DG142 contains four junction-type field-effect transistors designed to function as 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 so that with input IN2 connected to a 2.5 voltage reference, a positive logic “’0"* at input IN1 will turn switches
1 and 3 OFF and switches 2 and 4 ON. A positive logic *“1"" at IN{ will turn switches 1 and 3 ON and switches 2 and 4 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, has a series resistance
of < 80 ohms, and a shunt leakage of < 2 nA. In the OFF state the switches will hold off voltages up to 20 V peak-to-peak.
Switches have make-before-break action. The DG143 is similar to the DG142, except that it contains two FET switches
instead of four. It is recommended that the DG191 and DG 188 be used for new designs.

SCHEMATIC DIAGRAMS

V+

PIN CONFIGURATIONS

Flat Package Dual-In-Line Pack: 3
ackag al-In-Line Package In . !_r;DA
Py s,
D2 7]
84 2] I ﬁ T .
D4 3] S— _,]:"_1—352
Ne o7 Ny 8 :
03 5] 13 A
IN, E
S3 6] S D3
0, 7] ™ 8,
7 8 TOP VIEW
TOP VIEW sw 1 sw 2 10 ;
ORDER NUMBER: LOGIC SW3 SW4 ORDER NUMBERS: Vg D4
DG142AL o OFF ON DG142AP OR DG142BP _":531
SEE PACKAGE 5 SEE PACKAGE 11
1 ON OFF
Flat Package Dual-In-Line Package T
12
P2 iy o——En S, -
vecz] | —_ DG142
NC 3 : B='S V+11
NCCT] < [T v+ T
NC (5 ,r [0 Vg (INHIBIT) ]
=G [oam, "sDz
oyl :
9
7 8 TOP VIEW IN.
Tor viEw LoGIC | sw1 | sw2 11:_m L 201
ORDER NUMBER: F ORDER NUMBERS: INy Dt 8
DG143AL 0 | OFF | ON DG143AP OR DG143BP !
SEE PACKAGE 5 1 _JON [ OFF SEE PACKAGE 11
*Common to Substrate and Base of Package T
10

SWITCH STATES ARE FOR
ViNn1 = LOGIC “1"” INPUT AND VN2 = 2.6 V BIAS

(POSITIVE LOGIC)

DG143
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DG142 DG143

iconix

"ABSOLUTE MAXIMUM RATINGS

V+toV—,VporVg........... e 36V
VporVgtoV—-............ e . 36V
VptoVg...... e e i 22V
V+toVR......... e 25V
V+toVINTOor VIN2. - . . .. e 25V
VRtoV—..... T e . 25V
VINTtoVIN2. .. .. - < AV
ViINtorVIN2tOVR .. ............ cee... 1BV
ViN1orVIN2tOoV— . .. .. .. ... cee..... 30V
Current (Any Terminal) .................. 30mA

ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC
parameters and high and low temperature limits to assure conformance with specifications.

Storage Temperature . .............. —65 to 150°C

Operating Temperature " (A Suffix)... ... —551t0125°C
(B Suffix) . . . . —20 to 85°C

Power Dissipation™ :

Flat Package™™ ... ... e e ... 750 MW

14PinDIP*™™ . ... . 825 mw

*All leads welded or soldered to PC board.
**Derate 10 mW/ °C above 75°C.
***Derate 11 mW/ °C above 75°C.
“Absolute Maximum Ratings are stress limits only. Exceed
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC A SUFFIX B SUFFIX unIT V+=12V, V== —18V, VR = 0, Vyyz = 2.5V
-56°C | 25°C | 125°C | -20°C | 25°C | &5°C ’
1 . 80 80 150 Vp=10V lg=-10mA,

—! |rbston) Drain-Source Q D Ving =3 V" (SWq 3 ON),
2 ON Resistance 100 100 150 Vp=8V VINT =2 V" (SW'q ON)
M | Source OFF 1 100 Vs=10V,Vp=-10V
4l Stoff) Leakage Current 5 100 Vg=8V,Vp=-8V

— T VINg =2 V* (SWq 3 OFF),

“2eliserm prain OFF L na [ YDT10V.VS=-10V | ving =3V* (sSWp4 OFF)
6| H| 2 Leakage Current 5 100 Vp=8V,Vg=-8V
1, “ Channel ON -2 -100 Vp=Vg=-10V ViNT =3 V* (SWq,30N),
g| |'Dlen TIslon) | gakage Current 5 | -100 Vp=Vg=-8V ViNg =2 V™ (SW34 ON)

Input 1 Current, = *
9 IIN1L Input 1 Voltage Low 0.1 0.1 2 4 4 4 VINTI =2V
Input 2 Current, - . _ .

10| |inac Input 2 Voltage Low 0.1 0.1 2 4 a 4 ViN2 =2V, VN1 =25V

al'|: Input 1 Current, 120 60 60 | 150 100 100 g ViNg=3V*
INTH Input 1 Voltage High N1
Input 2 Current, - . . .
12| |hinozH Input 2 Voltage High 120 60 60 150 100 100 ViN2 =3 V*, ViNg =25V
13| |ton Turn-ON Time 0.8 1
us See Switching Time Test Circuit
14 toff Turn-OFF Time 1.6 2
—D
Source OFF * % s
15| |Cstofr) Capacitance 247Typ 247Typ Vg=0,1p=0
A Drain OFF e -~
18 lv‘/l Cploff) Capacitance 24Typ 2.4 Typ pF | Vp=0,i5=0 =1 MHz
c Channel ON ax o

1717 |Coton) * Csfon)  capacitance 2.8 Typ 28Typ Vp=Vs=0
18 Off Isolation Typ > 60 dB at 1 MHz** RL=75Q
19 I+ Positive Supply Current 4.2 4.5
20 s - Negative Supply Current -2 =22 mA VIN1 =2 V*or Vi =3 V*, One Channel ON

Reference Supply
u - ~

21 ulin Corremt 2.2 2.4
22 t I+ Positive Supply Current 25 25
23|y |1 Negative Supply Current -25 -25 uA Vl‘N1 = VN2 = 0.8 V¥, All Channels OFF

Reference Supply
24 IR Current -25 -25

*V|N must be a step function with a minimum rise and fall rate of 1 V/us.

**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

LODF + NC

SWITCHING TIME TEST CIRCUIT

switching time test circuit. V(g is the steady state output
spikes at leading and trailing edge of output waveform.

LOGIC “1” = SW.ON
LOGIC 3V
INPUT l s
t < 10ns 25V ]
t<10ns 0

]

SWITCH
INPUT s
09
SWITCH fym— 0.1
OUTPUT
—= ton =1 Toff

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

with switch on. Feedthrough via gate capacitance may result in

25V 12v
SWITCH INZ V+

INPUT T T SWITCH
ton +Vg s, 0, ouTPUT
toft. ~Vs o— Vo

s D
Vg = +10V A SUFFIX 1 e 1
vg=:8VBsUFFix O I
Ny R CL
Logic ®Q 38 pF
INPUT

(REPEAT FOR S3 AND Sg)
(DG142)

Vo

]
<
E)

- Ry
Vs RL*"DS(on)
ov 18V
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TYPICAL CHARACTERISTICS

Dt {on) ~ DRAIN-SOURCE RESISTANCE (OHMS)

Vin 1 — INPUT 1 THRESHOLD VOLTAGE (VOLTS) t— TIME (us)

Vin/VL — “OFF” ISOLATION (dB)

'DS(on) Vs
Temperature

LErL

-0 -26 0 25 50 75 100 126
T - TEMPERATURE (°C)

Switching Time vs Vpy
and Temperature

2

" | E

16 Vp=-10V

14

1.2 ]

1 = -l
1 tort 1~ Vp=+10V

08

08 =" ||

ton Vp =10V
04
02

0
-55 -36-15 &

25 45 65 85 105 125
T — TEMPERATURE (°C)

VIN(th) Vs Temperature

[ T Lvibadreon |

2 —

SW. 2 & 4 ARE OFF _}

|
A\L!I swi CHEf “OFF"

-50 -25 0 25 50 75 100 125

T — TEMPERATURE (°C)

"OFF" Isolation vs Ry_
and Frequency

V+=412V,V-= 18V H

VR=0,R =760

Vin =220 mV RMS
Ll L L1l

105

108 107 108
£~ FREQUENCY (H2)

Capacitance vs V

T T T T T T T
| __ CAPACITANCE IS f=1 MMz_
MEASURED FROM Ig=0
4 | TEST TERMINAL
T TO COMMON.
= I
]
3 C,
2 D
2 on) —
E
Q 1 -
% 2 Cp(off) ™
<
$
1
(8]
1
-10-8-6 -4-2 0 2 4 6 8 10
Vp — DRAIN VOLTAGE (VOLTS)
Is(off) vs Temperature
1000
3
z
=
2
¥ 100
== : ===
I i i B |
b
&
o 10
P —
Q — T =7 G —
o | S — - 1 T
2 | I .l | Il I
o
Lz
e
o S ——— — I — — |
@ | . I R | | | | |
PPN I N O I O O R
25 45 65 85 105 125
T — TEMPERATURE (°C)
Supply Current vs
Temperature
26
|
22 +(on)  —
H et
e -
= 18
2
g 1~(on)!
5 14
Q
%
g 1.0
a e,
g 0.6 “R(on)‘
1
0.2
—50 —25 0 25 50 75 100 125

T — TEMPERATURE (°C)

Equivalent “OFF’’ Circuit

0.1pF
|1
F g
3.2pF 35 pF b

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

+12V

?w
RGEn=0 g o/]/ D )
O

A7
Lo
—Vgen IN1 I l
O~ Ry
INy 10K ¢,
25V 10 pF
iVR ‘L e
L —18v —

If RGeN., Ry or CL is increased, there will
be proportional increases in rise and/or fall
RC times.

|||—|

5V
PULSE

w
2 8
2
3 s
>a A
23
28 2
Q
g 0
s Vi - LOGIC INPUT
I
2 s
6
4
2 /
0 \
> Veen=*5V
6
4
A
2 \
0 \\’
-2
= VeEn=+1V
7 _a EN
5
S s
Y 4
g
52 A
o
Z o
= Vel
£ 2 v [)
5 A
3 GEN
L s
) J T
VGEN271V
0
L ¢
2 \ ]
\
-4
-6
; [ ]
2
V, =
0 A | Veen=-5V
. | -
N | /
L
-0 0 10 20 30 40
t = TIME (us)
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DG145 DG146

iconix

Drivers with Normally Open & _ &
Normally Closed FET Switches —
designed for... BENEFITS

® Higher Signal Bandwidth Switching Capa-

m Switching High Frequencies bilities
. . . . O OFF lIsolation > 60dB @ 1 MHz
u sw“c.hln.g in Satelllte ® Better Radiation Resistance than PMOS
Applications Drivers
O Bipolar Drivers
| Porfable, Baffery Operu‘l'ed ® Minimizes Standby Power Requirements
circu“.s 0 <1 mW Standby Power

® Less Signal Distortion than CMOS or PMOS
B Low Signal Distortion Switching Switches ,
. . ° . . O Constant ON Resistance
Circuits such as Audio Switching

DESCRIPTION

The DG 145 contains four junction-type field-effect transistors designed to function as 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 so that with input IN92 connected to a 2.5 voltage reference, a positive logic 0" at 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 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, has a series resistance
of < 10 ohms, and a shunt leakage of < 2 nA. In the OFF state the switches will hold off voltages up to 20 V peak-to-peak.
Switches have make-before-break action. The DG146 is similar to the DG145 except that it contains two FET switches
instead of four. It is recommended that the DG189 and DG 186 be used for new designs.

PIN CONFIGURATIONS SCHEMATIC DIAGRAMS
Flat Package AT 3
C | o o0
1S, AJ\ J R4 Los,
=N, L
1
— Vv-* LOGIC swi1 sw2 ‘ 14D2
i Hl e SW3 | swa . ~—M——~FZ: s,
| [——3 Vg (INHIBIT) 0 OFF ON ""113
s - Ny 1 ON OFF | N, E s
> D.
18 . o —J{ész
7 8 3
TOP VIEW |
ORDER NUMBER: v | L o
DG145AL f —"% s1
SEE PACKAGE 5 !
Flat Package Dual-In-Line Package T
1 14 +
D1 _'/Ip__T'—‘;: Sy 12
neez] | [ v, DG145 v
e | [Eev- v
vwed] | v [
necE] § (7631 Vi (INHIBIT) :
necE] | Fo i, Yo,
ool s, / s,
;OPWEWs TOP VIEW N 9
LOGIC | swW1 | sw2 1 7
ORDER NUMBER: orF 1o ORDER NUMBERS: w 1M — 1 t::sn1
DG146AL’ 0 oN | DG146AP OR DG146BP 2 - $1
SEE PACKAGE 5 1_|ON FF SEE PACKAGE 11 :
*Common to Substrate and Base of Package .
SWITCH STATES ARE FOR 10 1
VN1 = LOGIC “1" INPUT AND VN2 = 2.5 V BIAS VR o
(POSITIVE LOGIC) DG146 -
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ABSOLUTE MAXIMUM RATINGS Current (Any_Terminal) ................... 30 mA U
Storage Temperature . . ............. —65 to 150°C Q
VHto V=, VporVg .. .......oooouo..... 36V Qperating Temperature (A Suffix). . . . . . . -55 to 126°C ;
VporVgtoV— ... ... ... ... .. ... ...... 32V (B Suffix)....... —20to 85°C '
VDtoVSg. ... 22V Power Dissipation™
VEIOVR. ..o 25V Flat Package™™ . .. ................... 750mw | &
VHtoVINTOrVINZ .o 25V 14PnDIP*™™ .. . ... .. 825 mw @
VRtoV—. .. .. 25V *All leads welded or soldered to PC board. ;
VINTTOVIN2. .. 6V **Derate 10 mW/ °C above 75°C. o
VINTOrVIN2tOVR . .. ... . 6V ***Derate 11 mW/ °C above 75°C.
VINTOorVIN2toV— .. ... . L 30V “Absolute Maximum Ratings are stress limits only. Exceed-

ing these limits may cause device damage. Electrical Charac-

teristics define the functional operating limits.”
ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC
parameters and high and low temperawre 1units o assure conformance witn specificatuons.

I saYd4IMG Bojpuy

MAX LiMITS TEST CONDITIONS, UNLESS NOTED,
IST F g :
CHARACTERISTIC _ Asu“nx _ _ B SUFFIX UNIT V4 =12V, V== 18V, VR = 0, Vjnz = 26 V*
-s5°C | 26°C | 125°c | -20°c | 25°c | 8s'C
1 Drain- 10 10 20 Vp=10V Is = -10 mA
_A "OSlon) ON Pesmranee @ — ViNg =3 V* (SWq30N),
15 15 25 Vp=8V Ving = 2 V* (SWp g ON)
3:’ | Source OFF 70 | 1000 Vs=10V,Vp--10V
S(off)
2 .,r Leakage Current 15 300 Vg=8V,Vp=-8V VIN1 =2 V" (SWq 3 OFF),
5|c . Drain OFF 10 1000 A Vp=10V,Vg=-10V | VINT1 =3 V" (SW3 4 OFF)
— n
6|H Dloff) Leakage Current 15 300 Vp=8V,Vg=-8V
7 Channel ON -2 -100 Vp=-Vs=-10V VNt =3 V" (SWq 3 ON),
"2l ['Dfon) *Is(on) IN1 13
8 on on Leakage Current 5 ~100 Vh=Vg=-8V VinT =2 V* (SWp 4 ON)
Input 1 Current,
| “ove
° INTL Input 1 Voltage Low 01 01 2 4 4 4 ViNT =2V
: Input 2 Current
‘ 1 1 4 = * =25V"*
10 . IiN2L Input 2 Voltage Low [ o 2 4 a n VIN2 = 2V*, VN = 25
N Input 1 Current,
1| [Ntk Input 1 Voltage High 120 60 60 150 100 100 ViNT =3V
Input 2 Current,
P L3y . .
12} [hin2H Input 2 Voltage High 120 60 60 150 100 00 ViN2 <3 V'. ViNg 25V
13| |[ton Turn-ON Time 1 15
.1 HS See Switching Time Test Circuit
18] ltose Turn-OFF Time 25 25
—D
Source OFF L i
M T Vg:0,ip=
15 M Cs(off) Capacitance 3 Typ 3Typ s-0,Ip=0
A
Drain OFF . .-
T T F Vp=0,15=0 f=1MHz
16'\:‘ Coloff) Capacitance 3Tve 3Tve P D S
c Channel ON - -
8T Vp-=Vs=-0
1717 [Colom * Cslon)  capacitance 287Typ 28 Typ D= Vs
18| |Off Isolation Typ > 50 dBat f = 1 MHz** R =100 Q,C_ =3 pF
19 1+ Positive Supply Current 4.2 45
20 s - Negative Supply Current -2 -2.2 mA VN7 =2V* or ViNg = 3 V*, One Channel ON
u Reference Supply ~ ~
211UlIR Current 2.2 2.4
22 : I+ Positive Supply Current 25 25
23|Y [1— Negative Supply Current -25 -25 wA | Ving = Ving - 0.8 V*, All Channels OFF
Reference Supply B
24f |Ig Current -25 25

*V|N must be a step function with a minimum rise and fall rate of 1 V/us
**Typical values are for DESIGN AID ONLY, not guaranteed and not 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. 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.

LODF + NIP

25V 12v
LOGIC “1” = SW.ON SWITCH N, v+
LOGIC 3v INPUT SWITCH
INPUT ! \ ouTPUT
t, < 10ns 75"7 t ton. *Vs s, D,
4 <10ns o toff. ~Vs o—
Vg =10V A SUFFIX m
swiTeH v Vg = 8V B SUFFIX
INPUT s LoGIC o
INPUT
SWITCH 0—i 0.1 0
ouTPUT . == 3
L
] ] o Vo=Vg — b — _ (REPEAT FOR S5 AND Sg) =
on ° O S R *wpsion) = AL Iy V" (DG145) 3 X
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DG145 DG146

iconix

TYPICAL CHARACTERISTICS

'DS(on) v$
& Temperature Capacitance vs Vp
§ 100 5 T™TTT T T
= CAPACITANCE IS f=1MHz
w [~ MEASURED FROM Ig=0 7]
g A TEST TERMINAL
& - [~ TO COMMON.
@ Iy 1
@ s €o(on)
3 ] 3 |
3 L+ Z !
g £ Cp(ott)
= g -

2

z it
<
5 ° o
1
H
s 0
g -50 -26 0 25 S50 75 100 125 -0 -8 -6 -4 -2 0 2 4 6 8 10

T - TEMPERATURE (°C) VD - DRAIN VOLTAGE (V)

Switching Time vs Vy

and Temperature IS(off) vs Temperature

2 T 1000
18 T O _]
16 Vp=-10V 4 5
1 & 100
14
3
312 P 2 — o s |
- - 4 w B 11
&
2 = t — B 1 o
£ — ot Vp=+10V H 10 =
- - '~ 3
1 3
06 3
04 Yo £ ! E
’ Vp=+10V 3 F g —
02 ] K4 S N S SR A SRS N |
0 o L 1
-65 35 —15 5 25 45 65 85 105 125 % 45 65 8 105 125
T - TEMPERATURE (°C) T - TEMPERATURE (°C)
Supply Current vs
VIN(th) vs Temperature Temperature
a
3
3 S L 26 I
S SW.1&3AREON | |
w — SW.2& 4 ARE OFF _| z 22 (on) =
¢ [ L1 g 2
5 E 4
<] z 18
2 &
3 < 1={om!
(=] T 2 14
1 Au.Li SWITCHES “OFF" =3 > —
w | -
« 1
z < % 1o R (on)' s s M
- z 1
5 S oe
2 1
T 02
2z
> -80 -26 0 26 50 75 100 126 50 -26 0 25 50 75 100 125
T - TEMPERATURE (°C) T — TEMPERATURE (°C)
“OFF" Isolation vs R_
and Frequency
° AT
10 ~--{
» R =1KQ E"
@ L "
g » o
z | | L1 vy 8 A v
R Sl we [ ]a v
< 50 L SIGNAL
- SOURCE 8 R
8 e [H43 4 H z-500 509 3PFI t
s LTl L L 11
& = = = =
[ s Vin'
80 “OFF” ISOLATION £ 20 LOG o
L
% H A - DRAIN OF “OFF" SWITCH
B - SOURCE OF “OFF" SWITCH
100 .
0.01 0.1 1 10 100

f — FREQUENCY (MHz)

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

+12v

?v«

Rgen =0
GEN=0 g D A
___o/]/A_ °

\
—Vgen | INT I
I [ O |
5V INy 10K C
PULSE 25V v é 10 pF
R V-
— ~18v =

If RGeN., Rp or Cr is increased, there will
be proportional increases in rise and/or fall
RC times.

(VOLTS)

Vi - LOGIC INPUT

VN — LOGIC INPUT VOLTAGE

N
P

-2 —1—-Vgen=5V

-2 —-VeEn=-1V

Vo — OUTPUT VOLTAGE (VOLTS)
)

Vgen =0V
_a N
4 B
2
o
\
-2
4
o L vaen - -1v_[\/
-6
4
T
2 VGEn= -5V
0
=
—2 A
-4
-6 T
o 1 2 3 4
t— TIME (us)
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2-Channel Drivers with SPST &
and DPST FET Switches Siliconix

designed for... BENEFITS

= SWifChing High FrequenCieS ° :,:?::: Signal Bandwidth Switching Capa-
B Switching in Satellite o ppp ioation = 0048 8 THE o
. ) etter adiation esistance than
Applications Drivers
- . - - ~  Ripnlar Drivers
n Por'a.ble’ Battery Operarea ® Minimizes Standby Power Requirements
Circuits o <1 mW Standby Power
. R . . . ® Less Signal Distortion than CMOS or PMOS
® Low Signal Distortion Switching Switches
Circuits such as Audio Switching © Constant ON Resistance
DESCRIPTION

The DG153 contains four junction-type field-effect transistors (JFETs) designed to function as two double-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 “0’’ 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 15 V peak-to-peak. ON series resistance is < 15 ohms, and ON shunt leakage is < 2 nA. With both
drivers in the “switch OFF'’ state total power consumption is < 750 uW. Switches have make-before-break action. The
DG151 is similar to the DG153 except that it contains two SPST switch functions. It is recommended that the DG180 and
DG183 be used for new designs.

PIN CONFIGURATIONS SCHEMATIC DIAGRAMS
v+
Flat Package Dual-In-Line Package n
o ify o J 1
NC 2] ' 137 N, |N21°3—K ‘M‘m "sz
ne 3] 70 v- [
ne ] [T ve — 1 ,
Dy
Ne 5] [11 VR (ENABLE) IN1g— [—»FC,; .
Ne o] | E] Ny 1
|
Y= 1 — - T —Kl“
7 8 TOP VIEW %
TOP VIEW 10 12
ORDER NUMBER: ORDER NUMBERS: Vi (ENABLE) DG151 V-
DG151AL DG151AP OR DG151BP o
SEE PACKAGE 5 SEE PACKAGE 11 IJ
3
13 oDq
Flat Package Ny o~ w"b‘“_\i 25,
- 1 1o,
= =k
LOGIC | SWITCH
0 OFF ——l{i s
1 ON o 4:503
N
Ny o—| P/ 5
7 8 T o,
TOP VIEW 8
ORDER NUMBER: pVAN . Los,
10
DG153AL Vg (ENABLE)
SEE PACKAGE 5 =
*Common to Substrate and Base of Package

12
V-

o
2]
-
o
w

SWITCH STATES ARE FOR LOGIC “1"" INPUT
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DG151 DG153

iconix

ABSOLUTE MAXIMUM RATINGS
V+toV—orVp...... ... .. 36V
Vp to V— 32V

VHIO VINTOr VIN2: « v v oo oo e e e e e 25V
VRtoV—. ... ... i RPN . 25V
VINTIOVINZ - oo oo e i e e e 6V
VINTOrVIN2tOoVR ..o oo 6V
VINTOrVIN2tOV— ... 30V

ELECTRICAL CHARACTERISTICS

to assure conformance with-specifications.

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits

Current (Any Terminal). . . ............ ... 30mA

Storage Temperature . ........... ... —651t0150°C

Operating Temperature (A Suffix)...... —55to 125°C
(B Suffix). ... .. —20 to 85°C

Power Dissipation™

Flat Package™™ ....... e .. 750 mW

14PinDIP*™™ .. ... .. ... e 825 mW

*All leads welded or soldered to PC board.
**Derate 10 mW/°C above 75°C.
***Derate 11 mW/°C above 75°C.
“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC DG151A, DG153A DG151B, DG153B UNIT V+=15V,V—=—15V,VR =0
-65°C | 25°C | 125°C | -20°C | 25°C | 85°C
1 . Drain-Source 15 15 30 Q Vp=75V Is=-10mA,
2] Dston) ON Resistance 20 20 35 Vp=55V VIN=25V*
3|s Source OFF 10 1000 Vg=75V,Vp=-75V
—2|W|'stoff) Leakage Current
al, g 15 300 Vg=55V,Vp=-55V Vi 08 V"
5| T Drain OFF 10 | 1000 Vp-75V.Vg-75V | N O
—2 €|'plofh) Leakage Current nA
61 eakage Curren 15 300 Vp=65V,Vg=-55V
7 Channel ON -2 -100 Vp=Vg=-75V
— 1 I =2. *
8 Dfon) * Is(on) Leakage Current -5 -100 Vp=Vg=-55V ViN=25V
Input Current, - *
i ] IINL Input Voltage Low 01 01 2 4 4 4 Vin=08V
R N | t Ci t, KA
nput Current, = *
10| [UNH Input Voltage High 120 60 60 150 100 100 VIN=25V
n ton Turn-ON Time 1 1.5
s See Switching Time Test Circuit
12} |toff Turn-OFF Time 25 25
—D
Source OFF bid % - B
13 ; Cs(off) Capacitance 3 Typ 3 Typ Vg=0,Ip=0
A Drain OFF iy %
T T F Vp=0,ig= f=
14 y:a Cploff) Capacitance 3Typ 3Typ P! D=0,15=0 1 MHz
c Channel ON o "fl_ V= Ve =
15|~ | Cp(on) * Cs(on) Capacitance 2.8 Typ 28 Typ D=Vs=0
16 Off Isolation Typ > 50dB at 1 MHz** R =100Q,C|_=3pF
17 I+ Positive Supply Current 3 33
1_8 s I— Negative Supply Current -1.8 -2 mA VN = 2.5 V*, One Channel ON
U Reference Supply
190, |1r Current -1.4 -15
1P
20 L 1+ Positive Supply Current 25 25
11_ Y- Negative Supply Current -25 -25 WA VN = 0%, All Channels OFF
22 IR Reference Supply _25 25
Current

*V|N must be a step function with a minimum rise and fall rate of 1 V/us.

**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

LODC + NIP

SWITCHING TIME TEST CIRCUIT

spikes at leading and trailing edge of output waveform.

LOGIC “1” =SW.ON

LOGIC 3v
INPUT ! N
4 < 10ms 25v [

t<10ns 0

SWITCH

v
INPUT s
09
SWITCH ym— 0.1
ouTPUT
—=1 ton —— tO"

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. V(y is the steady state output with switch on. Feedthrough via gate capacitance may result in

+15V
SWITCH ? Vi
POT
INPU SWITCH
D OUTPUT
ton, +Vg Sc;_ 1 1 N
Yoff. ~Vs I N o
R L
1 ] L
Loaic 1 KaQ 35 pF
INPUT

bva v

-5V

(REPEAT TEST FOR S5 (DG153)
AND 1, S, AND S4) (DG153)

Vg =£7.5V A SUFFIX

R
Vg=:55VBSUFFIX VO

Svg b
RL * DS(on)
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-l
"DS(on) Vs ) o -t
@ Temperature . Capacitance vs VD Typical delay, rise, fall, settling times, and
H 100 5 —T T switching transients in this circuit. U
e CAPACITANCE IS £=1MHz
] | MEASURED FROM 1§=0 ]
H TEST TERMINAL
g 4 I Tocommon. v+_15v oy
= uw N
I < €p(on) ? v
o ) ! R =0 w
z g 3 1 GEN D Vo
3 |+ S } T a
w10 5 Cpioff) ! c
< 4 v | L L
2 = a 2 —— VGEN 10K 10 pF
g 8 Sl
z 1 = IN — =
] ° s -7
v
e PULSE i"n J)—15V
ER : . I , = =
23
8 50 —25 0 25 50 75 100 125 -10-8 6 -4 -2 0 2 4 6 8 10
T - TEMPERATURE (°C) Vp — DRAIN VOLTAGE (V)
If RGeN. RL or CL is increased, there will
. . be proportional increases in rise and/or fall
Switching Time vs V RC times.
and Temperature 'S(off) vs Temperature
2 1000
18 I I < w
] £ ¢ 8
16 Vp=-10V [ g
1 o 3 6
14 « S _
- 5 =% 4
212 2‘/ o 25
w & 23 2
: 1= =i = - +10 v S 10 2 >
= }) ] I 0
1 o8 g f S Vin - LOGIC INPUT -
] 3 I | -2 (o]
0.6 @ F
04 5
Vp =10V 3 + ; — 4
02 5 = ! 5 — ] «Q
o [ | o | | — 2
65 35 —15 5 25 45 65 85 105 125 2% 45 65 85 105 125 0 w
T — TEMPERATURE (°C) T - TEMPERATURE (°C) s
-e
Supply Current vs '-‘Il
6
VN vs Temperature Temperature . . =
5 26
] I : it 3
R= T —
g V=412V 5 22 M(on) 0
2 V—=_18V] -
é Q ON £ P -2 |- Vgen =1V
5 £ [ 11V
g 4 a ™
> 1= | -
H OFF @@z £ e fon) 3 s
g 5 5
%
g 1 g 1.0 g,
T 3 =
- z ot IIR( | =
£ g os on) g o —
H L 5 -2
T 02 & . Vgen =0V
5 -
z 0 <}
> s -25 2% 75 125 50 -256 0 25 50 75 100 125 S oa
T — TEMPERATURE (°C) T — TEMPERATURE (°C) >,
P— . 0 =
OFF" Isolation vs R ) 1
- 4
and Frequency . -—A-Ves~=-1i’ \/
0 _
10 ‘1- -6
4
20 A :7- | I |
@ 30 K9 41 I Vin B S A v 2 Vgen=-5V
z 0
3 w . v 4 SIGNAL A
% 5 ALATI SopRcE e 509 3pFI R -2 I
3
3 [ R = 1000 s
2 g 7 -t = = = =
I ¢
I A 4 Vil -6
6 70 “ T “OFF” ISOLATION & 20 Locl-v'—"'J 0 1 2 3 4 m
80 T A - DRAIN OF “OFF"SWITCH © t — TIME (us) --
% B - SOURCE OF “OFF" SWITCH a'
I 0
001 0.1 1 10 100 3 |
f — FREQUENCY (MHz) il
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DG152 DG154

iconix

2-Channel Drivers with SPST _ &
and DPST FET Switches Siliconix

designed for... BENEFITS

[ ] Swifching High Frequencies . ll;l.ilgtfer Signal Bandwidth Switching Capa-
ilities
m Switching in Satellite © OFF Isolation > 60 dB @ 1 MHz
* H ® Better Radiation Resistance than PMOS
Applications o
O Bipolar Drivers
u P,orfa,b'e’ Bﬂffery operated ® Minimizes Standby Power Requirements
CIrCUI‘I'S o < 1 mW Standby Power
. . . . . ® Less Signal Di i han CMOS or PMOS
u Low ?lgnal Distortion Switching o anal Distortion than CMOS or
Circuits such as Audio Switching © Constant ON Resistance

DESCRIPTION

The DG 154 contains four junction-type field-effect transistors (JFETs) designed to function as two double-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 ‘0" 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 15 V peak-to-peak. ON series resistance is < 50 ohms, and ON shunt leakage is < 2 nA. With both
drivers in the “‘switch OFF" state total power consumption is < 750 uW. Switches have make-before-break action. The
DG152 is similar to the DG154 except that it contains two SPST switch functions. It is recommended that the DG181 (or
DG182) and DG184 (or DG185) be used for new designs.

PIN CONFIGURATIONS SCHEMATIC DIAGRAMS
Flat Package Dual-In-Line Package et
D, 3 -g,lo————EJ S2
=53 (133 Ny
Ne 03] (17 v-
Ne ] [T v+
Ne 5] (10,1 VR (ENABLE)
ve o] | 55
o T [+ 51
7 TOP VIEW
TOP VIEW
ORDER NUMBER: ORDER NUMBERS: Vg (ENABLE  DG152 v
DG152AL DG152AP OR DG152BP ve
SEE PACKAGE 5 LOGIC | SWITCH SEE PACKAGE 11 "
0 OFF
1 ON R
13 'j oD
o-k 2
Flat Package Dual-In-Line Package N2 >h 3/ CO S4
L0 P o IO o = 1
Dy
! IN
i Sl aiats
D4 3] 127 v-
e L] [T e 1 .
. 3
0; E}} 701 VR (ENABLE) S " 1_4:‘;; N
L ERL]
1
L =2 e E= '-—LC: 7
7 8 TOP VIEW 4___:91
TOP VIEW 85
ORDER NUMBER: ORDER NUMBERS: £ !
DG154AL DG154AP OR DG154BP Ve ENABLE)
R
SEE PACKAGE 5 SEE PACKAGE 11 'ﬂ ES
*Common to Substrate and Base of Package ¢L
SWITCH STATES ARE FOR LOGIC 1" INPUT DG154 v
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VIN1 0 VIN2

VIN1 or VN2 to VR
VIN1 or ViN2 to V—

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS

to assure conformance with specifications.

6V
30V

All N naramatare are 1N0% tosted at 25°C. | ots are sample-tested for AC parameters and high and low temperature limits

Current (Any Terminal) . ................. 30 mA

Storage Temperature . .............. —65 to 150°C

Operating Temperature (A Suffix). ...... —55to 125°C
(B Suffix). ...... —20 to 85°C

Power Dissipation™

Flat Package™™ . ..................... 750 mw

14 Pin DIP*™* ... . ... ....... ... ... 825 mwW

*All leads welded or soldered to PC board.
**Derate 10 mW/ °C above 75°C.
***Derate 11 mW/ °C above 75°C.
“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

MAX LIMITS
A ISTI TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC DG152A, DG154A DG1528B, DG154B UNIT V+=15V,V—=-15V,VR=0
-55°C | 25°C | 125°C | -20°C | 25°C 85°C
1] . Drain-Source 50 50 100 o Vp=75V Ig=-10 mA
5| [DSton) ON Resistance 100 100 150 V=55V ViN=25V*
j——
3is . Source OFF 1 100 Vg=75V,Vp=-75V
—1 ff
4 V|V Sloff) Leakage Current 5 100 Vg=65V,Vp=-55V
ViN=08V*
— IN
5| T Drain OFF 1 100 Vp=75V,Vg=-75V
[— c|p(off nA
6| D(off) Leakage Current 5 100 Vp=56.5V,Vg=-55V
7 Channel ON -2 -100 Vp=Vg=-75V
——1 |['Dfon) *ISton) | cakage C ViN=25V*
8 eakage Current -5 ~100 Vp=Vg=-55V
Input Current,
1 X =08V*
9 . IINL Input Voltage Low 0. 0.1 2 4 4 4 ViN=08V
N Input C A
nput Current, = *
10| |INH Input Voltage High 120 60 60 150 100 100 VIN =25V
1 ton Turn-ON Time 0.6 1
— s See Switching Time Test Circuit
12 | tost Turn-OFF Time 1.6 2
AL S OFF - w
ource
1 . . = =
3 ; Cs(off) Capacitance 2.4 Typ 2.4 Typ V5=0,Ip=0
A Drain OFF ** **
14{p1 | Coloff) Capacitance 2.4 Typ 2.4 Typ pF Vp=0,ig=0 f=1MHz
! *x -
Channel ON
15[C +C. . . =vVg=
Colon) +Cslon)  cypacitance 2.8 Typ 2.8 Typ Vp=Vg=0
16| [ Off Isolation Typ >60dB at 1 MHz** R =758
17 I+ Positive Supply Current 3 3.3
|—]
18 s - Negative Supply Current -1.8 -2 mA V|N = 2.5 V*, One Channel ON
u Reference Supply
1 1 -1. -1.!
9 p|'R Current 14 5
P
20f, 11+ Positive Supply Current 25 25
ﬂ Y- Negative Supply Current -25 -25 WA V|N = 0%, All Channels OFF
Ref |
2 IR eference Supply o5 o5
Current

*V|N must be a step function with a minimum rise and fall rate of 1 V/us.
**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

LODC + NC

LOGIC
INPUT
t,<10ns
4 <10ns

SWITCH
INPUT

SWITCH
OUTPUT

LOGIC “1” = SW. ON

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

3v Eﬁ
25V
o—1 |
Vs
09
0 0.1
—={ o —! toff

+15V
SWITCH ? V+
INPUT
SWITCH
s D OUTPUT
ton tVg 51 'y 1
toff. —V. o A V,
off. S 1 n CL o
L
Logic M KQ 35pF
INPUT

[REPEAT TEST FOR S3
(DG153); AND IN, S

= AND S, (DG154)]
Vg =175V ASUFFIX

Vg = #55 V B SUFFIX

R

Vg=Vg =t
0" 'S R *rps(on)

1-35

©1980 Siliconix incorporated

vS19da Tsloa

I saYd4Img Bojpuy

XIUoD!




DG152 DG154

*DS(on) — DRAIN SOURCE

iconix

TYPICAL CHARACTERISTICS

t = TIME (us)

Vin — INPUT THRESHOLD VOLTAGE (VOLTS)

Vin/VL — “OFF" ISOLATION (dB)

ON RESISTANCE (OHMS)

'DS(on) V8
Temperature
100
—
[
10
1
-50 —-25 0 25 50 75 100 125
T — TEMPERATURE (°C)
Switching Time vs V
and Temperature
. ]
18
[
16 Vp=-10V 4
1
14
1.2 Z‘/
) P - toff ‘/v,:=+1ov-
08 -
0.6
04 fon .
Vp=:10V
0.2 L L

o
—55 -35 —15 5 25 45 65 85 105 125

T - TEMPERATURE (°C)

VN Vs Temperature

T
VR=0
V+=+12V
2 T v-=-18V]
iz
OFF b
1
)
-75 -25 25 75 125
T — TEMPERATURE (°C)
"OFF" Isolation vs R|_
and Frequency
100 m
920
N
80
~N
70 3
60 .
\\ m
50
40
N
\~~
30
20 FV+=+412V,V—=-18V
VR=0,R =750
10
V| =220 mV RMS
0 Lt Ld it
108 108 107 108

f— FREQUENCY (Hz)

C — CAPACITANCE (pF)

I5(off) ~ SOURCE OFF CURRENT (nA)

| — ON SUPPLY CURRENT (mA)

Capacitance vs Vp
5 T — —
CAPACITANCE | f=1MHz
[ MEASURED FROM Ig=0 .
TEST TERMINAL
4 [ T0 COMMON.
i
3 €D(on)
2 Cpyof) ——
1
0
-10-8-6 -4-2 0 2 4 6 8 10
Vp — DRAIN VOLTAGE (V)
I(off) Vs Temperature
100
v
10 =
>
-
===
0.1 l F § E 1 ’
25 45 65 85 105 125
T — TEMPERATURE (°C)
Supply Current vs
Temperature
26
I
2.2 H(on) =
P
18
14 I1=(on)!
1.0
06 ] "Rion)'!
0.2
-50-25 0 25 50 75 100 125

T —~ TEMPERATURE (°C)

Equivalent “OFF"’ Circuit

B
H
E

O—S—

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

If RGeN., RL or C|_ is increased, there will
be proportional increases in rise and/or fall
RC times.

8
2 8
5
2 6
>$ 4
B
28 2
2 0
Q
s Vi - LOGIC INPUT
]
z
E s
6
N
. \
0
Vaen =+5 V| \Y
2 )
6
4
2 A
\
0 \‘
-2
_ VGEN=+1V
B _4 N
]
3
S s
w
4
2
4 2 A
H
]
[
E -
2 Vv =0
R GEN
1
o 4 k
S a
. NEEN
Vgen=-1V
0
\
2 \ ]
\oA
—4
-6
: [ 1]
2
VGEn=-5V
0 \ =
-2
J{uEi Ny,
~10 0 10 20 30 40

t— TIME (us)
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Drivers with Differentially E:3
Driven Normally Open and =™
Normally Closed FET Switches
designed for... BENEFITS

® Higher Signal Bandwidth Switching Capa-

B Switching High Frequencies

bilities
B Switchina in Satellite o OFF bomton>E0dB @Mz
. 'y « Dotts Poldiction Rosietzize than <
Appllcu‘l'lons Drivers
O Bipolar Drivers
u Portable’ Bﬂtfery opera*ed ® Minimizes Standby Power Requirements
CirCUifS o <1 mW Standby Power
. . . . . ® Less Signal Distortion than CMOS or PMOS
® Low Signal Distortion Switching Switches
Circuits such as Audio Switching © Constant ON Resistance

DESCRIPTION

The DG163 contains four junction-type field-effect transistors designed to function as 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 so thatwith input IN2 connected to a 2.5 voltage reference, a positive logic 0" at input INq will turn switches
1 and 3 OFF and switches 2 and 4 ON. A positive logic 1" at IN{ will turn switches 1 and 3 ON and switches 2 and 4
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, has a
series resistance of < 15 ohms, and a shunt leakage of < 2 nA. In the OFF state the switches will hold off voltages up to
15 V peak-to-peak. Switches have make-before-break action. The DG161 is similar to the DG 163, except that it contains
two FET switches instead of four. It is recommended that the DG186 and DG 189 be used for new designs.

PIN CONFIGURATIONS SCHEMATIC DIAGRAMS

Flat Package Dual-In-Line Package V{n

D, EE"',(’—E Sz Fﬁ .
NC 2] : (131N, MDZ
Ne 3] L [ v- S2
NC 4] < [ v+ Ny 7
Vg (INHIBIT) NC 5] ,T (7671 Vg (INHIBIT) 13 D1
I
1

©

=G ERLL]) N2
0,3 »—l‘Lo——I;] 54
LOGIC | SW1 | SW2
7 8 TOP VIEW
TOP VIEW o OFF ON 10 ‘
ORDER NUMBERS: 1 ON OFF ORDER NUMBERS: VR DG161 v 12
DG161AL DG161AP OR DG161BP -
SEE PACKAGE 5 SEE PACKAGE 11 ‘%’n 30,
2

Flat Package Sy
L 1 1,
3 ” 1a_2
9

sw1 |swz2 1 ’ s2
LOGIC sw3 | swa |N113 |

0 OFF | ON N2 ’ 5
1 ON | OFF J :n3
o 653

10 7
7YO"V\EWG VH + :8 D'
ORDER NUMBER: DG163AL $1

SEE PACKAGE 5
*Common to Substrate and Base of Package
SWITCH STATES ARE FOR VIN1 = LOGIC “1"” INPUT AND
Vin2 = 2.5 V BIAS (POSITIVE LOGIC) DG163 V2

©1980 Siliconix incorporated
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‘3 ABSOLUTE MAXIMUM RATINGS Current (Any Terminal). . ... ....... L. 30 rr;A
— VHFIOV— o oo e . 36 V Storage Temperature ... ..... e —65 to 150°C
0 V+toVporVs ....... e ... 38V Operating Temperature (A Suffix)....... —b5to 1~25°C
Q VDorVStoV— .. .ot 32V p Dissibation® (B Suffix) . .. ... -+ T20t085C
+ ower Dissipation
Q | VPeve I e FlatPaskage™ . 750mw
| VrteViNTorVing T Ley 4PInDIPYY L e . 825mW
G VRtOV—..... L 25 V *All leads welded or soldered to PC board.
Q VINTIOVINZ o v eeeeeee e ... 1BV **Derate 10 mW/ZC above 75:C'
VINTOF VIN2TOVR « v eovee e e BV ***Derate 11 mW/"C above 75°C.
VINTOr VIN2tOV— . ..o o 30V “Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.”

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits
to assure conformance with specifications.

MAX LIMITS
CHARACTERISTIC SOFFi = NIT TEST CONDITIONS, UNLESS NOTED:
¢ ASUFFIX __BSUFFIX v V+=15V,V—=—15V, VR =0, V|N2 = 2.5 V*
-55°C | 25°C | 125°C | -20°C | 25°C 85°C
- Ig = -10 mA
1 Drain-Source 15 15 30 Vp=75V S
— | Ds(on) ON Resistance 5 Voo v Ving =3 V* (SWq 3 ON),
2 20 20 35 D=55 ViNg = 2 V" (SWq 4 ON)
3iS , Source OFF 10 1000 Vg =75V,Vp=-75V
W i
aly Sloff) Leakage Current 15 300 Vg=565V,Vp=-55V
ViN1 =2 V* (SWq 3 OFF),
5 Drain OFF 10 1000 VD=75V,Vs=-75V | y,\1=3V"* (SWy 4 OFF)
— | 'ploff) nA N1 24
6|1 Leakage Current 15 300 Vp=55V,Vg=-55V
7 , o Channel ON -2 -100 Vp=Vg=-75V ViNT =3 V* (SWq 3 ON),
3| | Plont T ISlon) | gakage Current 5 | 100 Vp-Vs- 55V VINT = 2 V* (SW2.4 ON)
input 1 Current, _ .
9 IIN1L Input 1 Voltage Low 01 01 2 4 4 4 VIN1 =2v
Input 2 Current, e - .
10| oL Input 2 Voltage Low 0.1 0.1 2 4 4 4 ViN2=2V*, VN =25V
— A
N In| *
put 1 Current, _ .
1) | yne Input 1 Voltage High 120 60 60 150 100 100 ViNT1 =3V
Input 2 Current,
. , Z3y+ - .
12 |hnzn Input 2 Voltage High 120 60 60 150 100 100 VIN2 =3 V5, VN =256V
13 | ton Turn-ON Time 1 1.5
ol us See Switching Time Test Circuit
14| | toff Turn-OFF Time 25 25 R
—D
v Source OFF - iy _
Vg=0,lp=
15|y Cstoff) Capacitance 3Tye 3Tve 5=0.10=0
A - T
Drain OFF iy
Vp=0,lg= f=1MH.
16 nln Cp(off) Capacitance 3Typ 3Typ pF D=0,Is=0 2
c Channel ON g ot - Ve =
17|71 CDlon) * Cslon)  Copacitance 2.8 Typ 2.8 Typ Vp=Vs=0
18| | Off Isolation Typ > 50 dB at 1 MHz** Ry =100 2, Cp =3pF
19 [+ Positive Supply Current 4 44
ol -
20 s - Negative Supply Current -2 -2.2 mA VINT =2 V*or Vi1 = 3 V*, One Channel ON
V] Reference Supply
21p| 'R Current -2 22
22! : I+ Positive Supply Current 25 25
23| Y[ 1- Negative Supply Current -25 -25 uA | VINT=Ving =08 V*, All Channels OFF
24 IR Reference Supply 25 05
Current

*V{n must be a step function with a minimum rise and fall rate of 1 V/us.
**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. LODF + NIP

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

— 25V +15V
LOGIC “1 = SW. ON SWITCH N, v+
LOGIC 3v INPUT swiTcH
INPUT 25y / S_ . o oUTPUT
4, <10ns - ’ on- TVs Sy 2
% <10 ns o — totf. ~Vg F——————o T %4 Vo
- Vg=+75VASUFFIX  $1 ra Oy
c SWITCH v, Vg=:55VBSUFFIX O | . c
INPUT s INg L L
0 09 Logic ®Ka 35pF
0 INPUT
. SWITCH Py— 0.1
= ouTPUT A ==
L
- ot Vo=Vg ——& _  (REPEAT FOR S3 AND S)
m fon oft 0" S R roston = AL 1 \y (DG163)
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TYPICAL CHARACTERISTICS

DS{ ) DRAIN-SOURCE ON RESISTANCE (OHMS)

t — TIME (ps)

Vin 1 - INPUT 1 THRESHOLD VOLTAGE (VOLTS)

OFF ISOLATION (dB)

100

'DS(on) V$
Temperature

T—_—

-50 —25 0 25 50 75 100 125
T — TEMPERATURE (°C)

Switching Time vs Vp
and Temperature

. 1]
18
18 vp=-10v ] A
14
/
12
B 1 L~

08

0.6

/r toft |~ Vp=+10V
L~

0.4

Vp=+10V

0.2

0
-55-35-15 5

25 45 65 85 105 125
T — TEMPERATURE (°C)

VIN(th) Vs Temperature

T 1 I
SW.1&3AREON —

[

=

SW. 2 & 4 ARE OFF _J

. ALL[ SWITCHES “OFF”

i

-50 -25 0 25

50 75 100 125
T — TEMPERATURE (°C)

"OFF" Isolation vs R_
and Frequency

10

30

40

50

60

70 4

N
AN
AN

80

100
0.01

0.1 1 10 100
f — FREQUENCY (MHz)

Capacitance vs Vp

5 T —T
CAPACITANCE IS f=1MHz
T MEASURED FROM I5=0 N
TEST TERMINAL
_ 4T T0common.
& ?
2 CDion)
u !
z 3 1
g T
S Cpoff)
g 2
o
1
o
1
ot L L :
-10 -8 -6 -4 -2 0 2 4 6 8 10
Vp— DRAIN VOLTAGE (VOLTS)
Is(off) vs Temperature
1000
<
=
=
E 100
3 — 1
w I |
Iy
S 10
w =
[%) — -
e
2
Q
2
oot =
3
g
0.1
25 45 65 85 105 125
T — TEMPERATURE (°C)
Supply Current vs
Temperature
26 J
T
—
_ 22 (on)
<
E
£ 18 3
L
i}
& '~(on)!
S 14 N
=)
%
g 10
5 ——
B =
| Iy !
z R
Z o6 (on)
I
02
—50 -25 0 25 50 75 100 125
T — TEMPERATURE (°C)
vV B A \4
N ——o/ L
SIGNAL
SOURCE B 50 Ry
Z=509
VN
“OFF" ISOLATION ¢ 20 LOG——
IVL\

A - DRAIN OF “OFF” SWITCH
B - SOURCE OF “OFF” SWITCH

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

Vo

If RGeN, RL or CL is increased, there will
be proportional increases in rise and/or fall
RC times.

(VOLTS)

Vjy - LOGIC INPUT

V) - LOGIC INPUT VOLTAGE

=2 —VGeN

]
@
—<

~
—t

Vg — OUTPUT VOLTAGE (VOLTS)

_a b1 Veen=-1V \/

2 VGen=-5V

] 1 2 3 a4
t — TIME (us)
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DG162 DG164

iconix

Drivers with Differentially b

° Siliconix
Driven Normally Open and —
[
Normally Closed FET Switches
designed for ... BENEFITS
[ SWifChing High FrequenCies o I!;Illlglj::: Signal Bandwidth Switching Capa-
u SWitChing in sufe"ife o :etct)e':F I‘::(Il?aﬂt(i):n> 225?:;?0: Mt:jazn PMOS
Applicufions Drivers
u Por'able’ Battery operated ° ;"2::::: SDt::Zrl:y Power Requirements
CirCU“’S 0 < 1 mW Standby Power
. . . . ® Less Signal Distortion than CMOS or PMOS
B Low Signal Distortion Switching Swiches
Circuits such as Audio Switching © Constant ON Resistance
DESCRIPTION

The DG164 contains four junction-type field-effect transistors designed to function as 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 so that with input IN2 connected to a 2.5 voltage reference, a positive logic ‘0" at input IN{ 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 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, has a series resis-
tance of < 50 ohms, and a shunt leakage of < 2 nA. In the OFF state the switches will hold off voltages up to 15 V peak-to-
peak. Switches have make-before-break action. The DG162 is similar to the DG164, except that it contains two FET
switches instead of four. It is recommended that the DG187 (or DG188) and DG190 (or DG191) be used for new designs.

PIN CONFIGURATIONS SCHEMATIC DIAGRAMS
Flat Package Dual-In-Line Package \?11
D2 (T~ o——["3 S,
necz] | 5, <0,
necs] | (7 v- s,
NC L 4 < 117 V+ - 9
NC é ,r [103 Vg (INHIBIT) 11;_K|_'_PT T '_,l D,
N ] | (501N, N2 ™ 85,
D, ._Jg:)—rlo—— 595,
7 8 I TOP VIEW
oPviEn LOGIC | SW1 | SW2 10 il
ORDER NUMBER: - ORDER NUMBERS: vi —
DG162AL 0 | OFF | ON | pG162AP OR DG162BP DG162 v
SEE PACKAGE 5 1 _JON | OFF | SEEPACKAGE 11 i, s
Flat Package Dual-In-Line Package . I:: 204
Sa
182 D, EE'—V/(’—‘—E;‘ Sy ] | ﬁ—l
a1 — N2 SacZfy | 751 N, ‘ :1 Dz
v+ Dy EE}( ' 23 V- 9 /] Msz
v+ Ne 7] < T V4 INg
= 13
— V& (INHIBIT) D3 5] _11 [0 Vg ONHIBIT) | 1N, T .
Ny 3 ] J 5 INg :sDS
sy L . o E 83
7 8 SW1 SW 2
TOP VIEW LOGIC TOP VIEW 10 5
sw3 | swa v, D,
ORDER NUMBER: ORDER NUMBERS: R = g
DG164AL 0 | OFF OEF DG164AP OR DG164BP s
SEE PACKAGE 5 1 ON | O SEE PACKAGE 11
*Common to Substrate and Base of Package T
SWITCH STATES ARE FOR V}y; = LOGIC “1" INPUT AND 12
VN2 = 2.5 V BIAS (POSITIVE LOGIC) DG164 V-

©1980 Siliconix incorporated
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ABSOLUTE MAXIMUM

V+to Vp or Vg
VporVgtoV—
Vp to Vg
V+to VR

ELECTRICAL CHARACTERISTICS Aill DC parameters are 100% tested at 25°C. Lots are sample-tested for AC

RATINGS

Current (Any Terminal). . ... .............. 30 mA

Storage Temperature .. ............. —65 to 150°C

Operating Temperature (A Suffix). .. ... —55to 125°C
(B Suffix) . ..... -20 to 85°C

Power Dissipation™

Flat Package*™ ...................... 750 mwW

14PINDIP*™ ™ . 825 mwW

*All leads welded or soldered to PC board.
**Derate 10 mW/ °C above 75°C.
***Derate 11 mW/ °C above 75°C.
“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

parameters ana nigh and 10W TemMperawure s 10 assUre LONTLUIMANLE Wil spoui ICdUONS.
MAX LIMITS TEST CONDITIONS, UNLESS NOTED
CHARACTERISTIC A SUFFIX B SUFFIX uNIT V+=15V, Vo= 15V, VR =0, Ving = 25 V*
-s5°c | 25°c | 125°c | -20°c | 25°Cc | 85°C
- Ig = -10 mA
1 in- 50 50 100 Vp=75V s
—! |osion Orain-Source o 0 Vint =3 V* (SWy 3 ON),
2 ON Resistance 100 100 150 Vp=55V IPSVH '
D ViNg =2 V* (SWp 4 ON)
3Ist, ; Source OFF 2 100 Vs=75V,Vp=-75V
oY Stoff) Leakage Current 5 100 Vs=55V,Vp=-55V | v\ =2V* (SWq 3 OFF),
5/ T . Drain OFF 2 100 A [YD=75V.Vs--75V VINT =3 V" (SWp 4 OFF)
6 f, Dloff} Leakage Current 5 100 Vp=55V,Vg=-55V
7, N Channel ON -2 100 Vp=Vg=-75V VINT =3 V* (SWy 3 ON)
8 Dlon) * Is(on) Leakage Current 5 100 Vp=Vg=-65V ViNT =2 V* (SWp 4 ON)
input 1 Current, - -
9 INTL Input 1 Voltage Low 01 01 2 4 4 4 Vint =2V
Input 2 Current, = » - .
10, . N2l Input 2 Voltage Low 0.1 0.1 2 4 4 4 . ViNZ =2V, VN1 =25V
—_ I
N Input 1 Current,
1| | iNte Input 1 Voltage High 120 60 60 150 100 100 ViN1 =3V
Input 2 Current, - . = *
12| | hin2H Input 2 Voltage High 120 60 60 150 100 100 ViNz =3V, ViNi =25V
13| |ton Turn-ON Time 0.8 1
——— us See Switching Time Test Circuit
14| | toff Turn-OFF Time 1.6 2
—o
Y Source OFF it o _ _
5]\ | Cstof) Capacitance 24 Typ 247Typ Vs=0.1p=0
—a -
Drain OFF . .
1 = = =1MH
SnIA Co(otf) Capacitance 24Typ 24Typ pF | Vp=0.15=0 MHz
c Channel ON - i _ _
171 [CDlon) * Cslon)  cypacitance 28Typ 28Typ Vp=Vs=0
18| Off Isolation Typ > 60 dB at 1 MHz** RL=759
19 I+ Positive Supply Current 4 4.4
20| s I— Negative Supply Current -2 -2.2 mA ViNT = 2 V* or VN1 =3 V*, One Channel ON
U Reference Supply
I - -2
2p 'R Current 2 22
—p
22| L I+ Positive Supply Current 25 25
23|Y | I— Negative Supply Current -25 -25 uA VINT = VN2 = 0.8 V*, All Channels OFF
24 \ Reference Supply 25 _25
" Current

*V|N must be a step function with a minimum rise and fall rate of 1 V/us.
**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

LODF + NC

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. Vp 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
INPUT
4 <10ns
4 <10ns ]

SWITCH

v
INPUT s

SWITCH o
OuTPUT

25V

LOGIC “1” = SW. ON
3v

—]

N

toff

Vo

25V +15V
SWITCH Ny v+
INPUT SWITCH
ton. +Vg S, D, OUTPUT
toff. —Vs o—4—0T - Vo
Vg = £7.5V A SUFFIX 31_____0/{/‘_ 0q
Vg = 55 V B SUFFIX | A c
L L
Logic ‘™1 K 35 pF
INPUT
Vg L (REPEATTF(;_R_S AND S4)
-vg v 3 4
RL*fDS(on) = AL sy (DG184)
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DG162 DG164

X
£
0
0

TYPICAL CHARACTERISTICS

Vin 1 — INPUT 1 THRESHOLD VOLTAGE (VOLTS)

Vin/VL — “OFF” ISOLATION (dB)

'DS(on) V§
Temperature
100
52 —
gz
R
£ 3 10
< 2
&5
L&
H3
23
1
-50 -25 0 25 50 75 100 125
T — TEMPERATURE (°C)
Switching Time vs Vp
and Temperature
2
s [ [
18 vp=-10v] 4
14
g 12 ]
AT
ER = ol
5 L1 toft” LAV, =+10v
I 08
—
- /
1T
1, =+1
04 on D
0.2
]
-55-35-15 5 25 45 65 85 105 125
T — TEMPERATURE (°C)
VIN(th) vs Temperature
[ L T T 1
SW.1&3AREON —
— SW. 2& 4 ARE OFF _|
2 L | 1
—

-

T
- ALIi SWITCHES “OFF" 3
|

g

-50 =25 0 25 50 75 100 125
T — TEMPERATURE (°C)

“OFF" Isolation vs R
and Frequency

i

8 8

3

3

@
S

83 8 8

3

L L LI

V+=+12V,V-=—-18V
VR=0,R =750

V) =220 mV RMS
Ll i}

105

108 107
- FREQUENCY (Hz)

Capacitance vs Vp

5 ———— —
CAPACITANCE IS f=1MHz
- MEASURED FROM 1g=0 ]|
| TEST TERMINAL
— TO COMMON.
z
% ]
w 1
g 3 Cp(on)
<
[
Q —_—
S 2 Cp(off) I ——
<
o
1
(&)
1
[}
-10-8-6 4-2 0 2 4 6 8 10
Vp — DRAIN VOLTAGE (V)
Is(off) vs Temperature
1000
100 %
—+ —— o — —
1 1 11 4
10

I5(off) — SOURCE OFF CURRENT (nA)

T — TEMPERATURE (°C)

Supply Current vs

Temperature
26
+ __

_ 22 +(on)
z =
-~ -
% 1.8
g l1—(on)!
S 14
o
5
g 1.0
3 —
Z o6 ] "R(on)!
1

0.2

-50 =25 0 25 50 75 100 125
T — TEMPERATURE (°C)

Equivalent “OFF"’ Circuit

0.1pF
1L
i I3
—F -
s 3.2pF 3.5pF D
O— —O
———
% |
ViN 3.8pF T VIL
Oo— O

VN — LOGIC INPUT VOLTAGE

(VOLTS)

Vo — OUTPUT VOLTAGE (VOLTS)

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

If RGeN, RL or CL is increased, there will
be proportional increases in rise and/or fali
RC times.

Vi — LOGIC INPUT

VGen=+5V

el

-2

-4

-2

-4

Vgen =0

[ 1T

Vgen=-1V

-2

-4

1]

Vgen= -5V

-2

et

/

7

-6
-1.0

o

1.0 20 3.0 40
t— TIME (us)
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Monolithic 4-Channel Driver E: 3
with PMOS Switches Sheon

designed for... BENEFITS

B Make-Before-Break Switching " ST CMOS, DTL Direct Drive Compa
i.e. Feedback Resistor Switching tibility
in variable Guin Op-AmpS ° (I';{e(’i\luces External Component Req}:irements
o Interface Components Required
- :_cw Lesk;-e 5‘;"5'!':!‘!5:‘." SL':h o Zoltaqe—Limifing Diodes Protect PMOS
as Sample and Hold Circuits "

DESCRIPTION

The DG172 contains four MOS field-effect transistors designed to function as electronic switches. Level-shifting drivers
enable a low-level input (0.8 to 2.0 V) to control the ON-OFF condition of each switch. In the ON state, each switch will
conduct current equally well in either direction. In the OFF state, the switches will block voltages up to 20 V peak-to-peak.
Positive logic 0" at the driver input will turn each switch ON. A common driver terminal V| may be used to clock all four
switches by switching the device from the ENABLE mode (=>4 V) to the INHIBIT mode (< 0.4 V).

’—J»l—lJ L 14

I -0,

FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM
s,"i __o/:/( 30 zq__ 2,
—T— : ot u =S EN
w1
Ny i i e
I

7

IN3 O »jD"D"'—-—_J
6

INg O- .D_D"' _______

r 053

[ lz‘}x K
L

LOGIC | SWITCH

0 ON
1 OFF

Aol

SWITCH STATES ARE FOR LOGIC “1" INPUT.

1 Os
(POSITIVE LOGIC) Vg V-
PIN CONFIGURATIONS
Flat Package Dual-In-Line Package
)
S3 831} [ s
Sa Sa 7] R
] D3] (120 v+
NC NC L2 [(Tavg
v—+ V-] (e vy
INg INg (] E Ny
INg N3 7] 55 1Ny
7 s Torview
o ORDER NUMBERS: DG172AP OR DG172BP
ORDER NUMBER: DG172AL SEE PI‘\CKAGE 1
SEE PACKAGE 5
DG172CJ
*Common to Substrate and Base of Package SEE PACKAGE 7
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DG172

ABSOLUTE MAXIMUM RATINGS

V+toV—...... e e e e e . 36V Operating Temperature (A Suffix) -55 to 125°C

V+toVp....... e 25V (B Suffix) . . . —20 to 85°C

VHIOVS oot i ee.... 25V (C Suffix) . . . 0to70°C

VgtoV—. .. ... e 36V Power Dissipation™

VptoV—. ... iee... 3BV Flat Package®™ . . . . . . . . . . . 750mW

VStoVD oo i e B . 25V 14 Pin DIP (ceramic)*** . . . . . . . . 825mW

VEtoV—. . e ..... 30V 14 Pin Plastic DIP**** . . . . . . . 470 mW

VLEOVIN - v v oo enn FE 6V *All leads welded or soldered to PC board

VEEOVR . oo oot oo ... 3BV **Derate 10 mW/°C above 75°C

VINTOVR « oot i 6V ***Derate 11 mW/°C above 75°C

Current (Any Terminal) . .. .. e 20 mA ****Derate 6.3 mW/°C above 25°C

Storage Temperature (A & B Suffix) .. ... —65 to 150°C “Absolute Maximum Ratings are stress limits only. Exceed-
(CSuffix) ........ -65 to 125°C ing these limits may cause device damage. Electrical Charac-

teristics define the functional operating limits.”

ELECTRICAL CHARACTERISTICS

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits
to assure conformance with specifications.

iconix

MAX LIMITS
ryTo TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC DG172A DG1728 DG172 UNIT |y 230w, Ve = —20 V, Vi = 5V, VR = 0
~85°C | 26°C | 125°C | -20°C | 25°C | 85°C 25°C
1 orains 150 150 250 | 150 150 200 200 Vp=10V 5= 1 mA
51 rain-Source -
7] | 'osion) OrainSou 200 200 350 | 275 225 300 300 @ [Vp=o -
— o esistance 50 500 | 500 | 500 500 500 Vp =10V Vin=08V
Source OFF - =
4 ; 15(off) Leakage Current -1 | -1000 -5 | -100 -10 Vs=-10v.vp=tov | oy
" Drain OFF N N
o P i Coele Gurrent -a | -a000 -10 | -300 -10 nA | vp=-10V,vg=10V
Channel ON - - -
6( |1Dton) *1s(on)  Loekage Gorrent 4 | 4000 10 300 10 Vp=Vg=10V VIN=08V
Input Current, -
7], e Inbs Varreos' Low -05 | -05 -05 -1 -1 -1 -1 mA | Viy=0
N Input Current, -
8|l inm Ins Votroas’High 0.1 0.1 10| o1 1 10 1 uA | V=5V
S {ton Turn-ON Time 03 05 0.08 Typ" I )
100 [ 1o Turn-OFF Time 0.75 1 05 Typ” us See Switching Time Test Circuit
101y
11| n | Cs(off) g‘;:;ft?niz 5 Typical® Vg=0,1p=0
—a :
12w | Coroft) g;;‘a';i?;'; 18 Typical* oF | vp=0ig=0 =1 MHz
: Channel ON -
13|c | Co(on) + Cslon)  Gapacitance 28 Typical* Vp=Vs=0
14| | Off Isolation Typ > 60 dB at 5 MHz* RL =100 %,C =3 pF
15 I+ Positive Supply Current 3 3 3
6| [1- Negative Supply Cufrent EX] 53 BN
|—77] - 57 57 57
_181 s Iy Logic Supply Current PX] PX] 37 mA s o—l VIN =0, One Channel ON
—u T
19(p [1r Reference Supply 36 36 36
20|P [+ Positive Supply Current 10 10 10 A
21 b = Negative Supply Current 20 20 —20 “
2| [ Logic Supply Carrent a5 75 75 mA ] Vin =5V, All Channels OFF
23] |t gic Supply Curre 70 0 0 WA | TRr=0]
24| |ig Feference Supply 45 45 -45 mA
*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing cMD

LOGIC
INPUT

4, <10ns
tf<10ns

SWITCH
INPUT

SWITC!

OuTPUT

5V
2,5V}k ]
0

Vs

SWITCHING TIME TEST CIRCUIT

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

H o

5V 0V
Vi V+
sprcH SWITCH
INPUT
~ | by OUTPUT
Vs=+10V i A Vo
| Ry CL
Logic ! 2K G 35 pF
INPUT

éVR

ov

(1/4 CIRCUIT SHOWN)
REPEAT FOR Sy — Sy

V&

-20V

Vo=

R

Vg ot
S RL* DS(om)
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-l
'DS(on) VS VD and Typical delay, rise, fall, settling times, and N
Temperature Capacitance vs Vp or Vs switching transients in this circuit. N
7 800 80 — T T T
H CAPACITANCE IS MEASURED v Ve
S 700 70 | FROM TEST TERMINAL TO L
u COMMON. 5V ?wv
2 600 T 60 [—r+—t _
&5 = f=1MHz Rgen =0 o Vo
2 500 % g L o Ta
« Z | c
400 R L
3 12 g ® p v = Veen | 10K 10pF
w AN T 125°C kS Dion) T
g 300 L %5 E 5 Pt g N
2 L _s5°C S — = = =
2 200 haLPAL 20 Coloff) LoGIc
2 ¥ © INPUT VR -20v
2 == 1 v
& 100 = 10 c = = B
3 S(off)
[ L I L LT PR S B S B B
3
S 086 -4-2 0 2 46 8110 -10-8-6-4-2 0 2 4 6 810 If RGeN, RL or Cp is increased, there will
e Vp — DRAIN VOLTAGE (VOLTS) Vp OR Vg — DRAIN OR SOURCE VOLTAGE (VOLTS) be proportional increases in rise and/or fall
itching Ti v | RC times.
Switching Time vs Vp D(off)/!S(off) VS
and Temperature Temperature
800 < 1000
b
-4
&
o
600 § 100 Y
: Vp=+10V 1D(off) (BSUFFIX) 2
= /7 A & 1 (A SUFFIX) 3 5 i
z = v g D(off) ’ 0% - 3
w — off b4 / > 6
= 400 @10 5a
T Vp=-10V n 2P 4 >
: : L BRI 23
N S St §= * 3
200 I [ton 2 I5(off) (B SUFFIX) S o LOGIC IN Q
L~ Vp=+10V ] < I(ofs) (A SUFFIX) =] , [ —
=] P
= == = N S —— 2z o
aEEPT— 3 N A | >
0 =1V 5 4 - \ «Q
—55-35-15 5 25 45 65 85 105 125 2 45 65 8 106 125 4 ’ \ w
T — TEMPERATURE (°C) T — TEMPERATURE (°C) 2 i
0
Supply Current vs -
-2 VGeEN =5V -l
lin vs VN and Temperature Temperature . L a
100 6 T 1 T
= VinL =0V . o®
kY _ s Vinu=5V_| > w
<
z £ 3?2
g Eoe Ea f
3 & ] Veen=1V—
5 | 5 s £ M
3 5
E [ s g
o z E 6
o IR=0 g 2 5
S @ —_{ 5 4
i - R °
z ! f 12
E 5
o | 3
0 1 2 3 4 5 —55-35-16 5 25 45 65 85 105 125 -2 Veen =0V
V) - LOGIC INPUT VOLTAGE (VOLTS) T - TEMPERATURE (°C) -4 L1
“ " : 6
OFF" Isolation vs R .
and Frequency 2
100 o
5 %
g a0 -2 Vgen=-1V
z
e N Il s I
g 70N ¥ R =100 vy B A v
2 s ~N ~ AL =100 IN —o/A——— L 4
3 N N SIGNAL 2
L 50 SOURCE B R
£ . W N Z-509 50 3pFI ° )
5 RL=1KQ [THS ] H’I = = = -2
> % y Vin! = -5V
2 N “OFF" ISOLATION £ 20 LOG — -4 7 VGeN =5 V]
S 2 A L1 1|
>‘3 A - DRAIN OF “OFF” SWITCH -6
= B - SOURCE OF “OFF" SWITCH -1 0 1 2 3 4 ﬁ
t— TIME (us)
o0
10° 108 107 108 o
f — FREQUENCY (Hz) 3
i.

©1980 Siliconix incorporated




DG180-DG191 Series

iconix

High-Speed Driver with  _ 8
JFET Switches designed for...

m Fast Acquisition Speed in BENEFITS
sumple cnd H°|d CirCUi's ® Eliminates Large Signal Error

= Low Leakage Switching e s e
B ey o Samplo and & o S
H.OId CIrCI."'l's . ® Higher Bandwidth Switching F:agpabilities

m High Frequency Signal T s Loy

SWifChing SUCh as VidGOSimls ® Easily Interfaced

H H ° . o TTL, DTL, RTL Direct Dri
m Low Distortion SWItgh!n Comabiny irect Drive

AUdio Signals Less Signal Distortion than CMOS or PMOS

. Switches
| |.0w I-evel SWI'I'C ) ! O Constant ON Resistance
Impedance Circuits

Low Voltage Drop Across Switch in the ON
State

m Fast, Low Resistan

Ladders

O rds(on) <10 Q2
DESCRIPTION

The DG180 series contains two to four N-channel junction-type field-effect transistors (JFET) designed to function as
electronic switches. Level-shifting drivers enable low-level inputs (0.8 to 2.0 V) to control the ON-OFF state of each switch.
The driver is designed to provide a turn-off speed which is faster than turn-on speed, so that break-before-make action is
achieved when switching from one channel to another. In the ON state each switch conducts current equally well in either
direction. In the OFF condition the switches will block voltages up to 20 V peak-to-peak. Switch-OFF input-output feed-
through is > 60 dB at 10 MHz, because of the low output impedance of the FET-gate driving circuit.

FUNCTIONAL DESCRIPTION SCHEMATIC DIAGRAM (Typical Channel)
g i
PART vP Ron Eﬂ hI
NUMBER TYPE (MAX) <]
DG180 Dual SPST 10 :
DG181 Dual SPST 30 1
DG182 Dual SPST 75 ™ s
DG183 Dual DPST 10
DG184 Dual DPST 30 ) °
DG185 Dual DPST 75 L
DG186 SPDT 10 !
DG187 SPDT 30 —~ —
DG188 SPDT 75 o
DG189 Dual SPDT 10
DG190 Dual SPDT 30 NP S
DG191 Dual SPDT 75 s S
Il
Il

<

EY
<
T
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PIN CONFIGURATIONS

Metal Can Package

DUAL SPST
LOGIC | SWITCH
0 ON
1 OFF

SWITCH STATES ARE
FOR LOGIC “1" INPUT
(POSITIVE LOGIC)

TOP VIEW

ORNER MUMBERS:
DG180AA OR DG180BA
DG181AA OR DG181BA
DG182AA OR DG182BA

SEE PACKAGE 2
*Common to Substrate and Case

Flat Package

Dual-In-Line Package

s o] A
e T ECY [P
NC 3 [1Z3 ne
NC g E"] NC
INy 5 101 Ny
v €] T -
Vi E:j 8 1 VR
7 TOP VIEW
ToPviEW ORDER NUMBERS:
ORDER NUMBER: DG18uar un DG180Br
DG181AL DG181AP OR DG181BP

SEE PACKAGE 5
*Common to Substrate and Base of Package

DG182AP OR DG182BP
SEE PACKAGE 11

DUAL DPST
LOGIC | SWITCH
0 OFF
1 ON

SWITCH STATES ARE
FOR LOGIC 1" INPUT
(POSITIVE LOGIC)

ORDER NUMBERS:
DG184AL OR DG185AL
SEE PACKAGE 5
*Common to Substrate and Base of Package

Flat Package Dual-In-Line Package
RIEEN 2 [cn s
neczZ) | (51N,
Da‘f\z"_‘ j [apv—
37 :L___ [E=Vva
Sa<E3 T A v
Dy @;] v+
[ [N,
Dy B ERD

TOP VIEW

ORDER NUMBERS:
DG183AP OR DG183BP
DG184AP OR DG184BP
DG185AP OR DG 185BP

SEE PACKAGE 12

7 8
TOP VIEW

SPDT Metal Can Package
LOGIC | SW1 | sSW2
0 OFF | ON
1 ON OFF

SWITCH STATES ARE
FOR LOGIC 1" INPUT
(POSITIVE LOGIC)

TOP VIEW
ORDER NUMBERS:
DG186AA OR DG186BA
DG187AA OR DG187BA
DG188AA OR DG188BA
SEE PACKAGE 2
*Common to Substrate and Case

Flat Package Dual-In-Line Package

NC %\_F NC Ne o) [T NC

2 13 NC 7] [7 NC

NDc E F EZ Dy qj:?_,__AE. D,

Ry B o S o st s,

w4 e w s > [ ne

v E ™ v_» hagatd [Fn V-

., ] Ve
v VR

TOP VIEW

ORDER NUMBERS:
DG186AP OR DG186BP
DG187AP OR DG187BP
DG188AP OR DG188BP

SEE PACKAGE 11

ORDER NUMBERS:
DG187AL OR DG188AL
SEE PACKAGE 5
*Common to Substrate and Base of Package

Flat Package Dual-In-Line Package
165 51
DUAL SPDT =i
[l v—
SW1 | sw3
LOGIC R
SW2 | swa 2=
0 OFF | ON v
1 ON OFF Fomin,
SWITCH STATES ARE vy ERD

FOR LOGIC 1" INPUT
(POSITIVE LOGIC)

ORDER NUMBERS:
DG190AL OR DG191AL
SEE PACKAGE 5
*Common to Substrate and Base of Package

TOP VIEW

ORDER NUMBERS:
DG189AP OR DG189BP :
DG190AP OR DG190BP \
DG191AP OR DG191BP
SEE PACKAGE 12

7 8
TOP VIEW

©1980 Siliconix incorporated
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DG180-DG 191 Series

iconix

ABSOLUTE MAXIMUM RATINGS

V+toV— .
V+to Vp

VptoV— .
VptoVsg .
VitoV— .
VL toVIN .
VLtoVR .
VINto VR .
VRtoV— .
VRto VIN .

Current (Any Terminal e

xcept Sor D) .

36V
33V
30V
22V
36V
8V
8V
8V
27V
2V
30 mA

Currents (SorD) 302,752 . . . . . . 30mA
10Q0nly . . . . . . 200 mA
Storage Temperature . . . . . . —65to 150°C
Operating Temperature (A Suffix) . . —55to 125°C
(B Suffix) . . —20 to 85°C

Power Dissipation*
Metal Can** . . . . . . . . . . .450mw
14PinDIP*** . . . . . . . . . .828mw
16 Pin DIP**** | .. . . .900mw

*All leads welded or soldered to PC board.
**Derate 6 mW/°C above 75°C.
***Derate 11 mW/°C above 75°C.
****Derate 12 mW/°C above 75°C.

“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

ELECTRICAL CHARACTERISTICS |All DC parameters are 100% tested at 25-°C. Lots are sample tested for AC
parameters and high and low temperature limits to assure conformance with specifications.

MAX LIMITS
CHARACTERISTIC A SUFFIX B SUFFIX unir | TEST CONDITIONS, UNLESS NOTED:
- — — — V#=15V,V==—15V,V| =5V, Vg =0
-s5°C | 25°c | 125°C | -20°c | 25°c[ss°c
Drain Source _ Is=-10mA
1 *Dston) O essiance 10| 10 20 10| | 20| | vy=asv Sn08voraoy New
10V
2 o Source OFF 10 | 1000 15| 300 A
v Sloff)
alw Leakage Current 10 | 1000 15| 300 Vs=75V,Vp
1
nA | Vp=10V,Vg=-10V | ViN=20Vor08V
D Vs IN
: <T: IDloft) Drain OFF R 5| 3% V+=10V,V—=-20V | Note2
o — Dlof
85w eakage Current 10 | 1000 15] 300 Vp =75V, Vg =75V
8 Channel ON -
gl ¢ 'Dfon) *'Slon)  {eakage Current -2 | -200 -10] -200 Vp=Vg=-75V
sl 7 Ipss Saturation Drain Current 300 Typical* mA | 2msec Pulse Duration
ol
18 Tnput Current, ~
HEBE oot Vatens Low 250 | -250 | -250 | -250 | -250] -250 N Viy=0
ar—w
. Input Current, =
HIN 'INH Input Voltage High 0 20 e Vin=sV
HIE ton Turn-ON Time 300 350
Mo ns | See Switching Time Test Circuit
1]y o Turn-OFF Time 250 300
—
12 : Csfotf) Source OFF Capacitance 21 Typical* Vg=-5V,I5=0
13] M| Cport) Drain OFF Capacitance 17 Typical® oF [ vp=5sV,ig5=0 = 1MHz
12] £ Cotom * Cston)_ Chennel ON Capacitance 17 Typical® Vp=Vs=0
15 OFF Isolation Typical >55 dB at 1 MHz * R =758
Drain-Source _ Is=—10mA
1 DS(on) ON Retistance 30| 30 0| so| so| 75| 2 | vp--75v Sn-08vorzoy Noel
1 1 s| 100 Vs=10v. Vi
2ls st Source OFF 0 Vi=10V,V—
1 (off)
3 v," Leakage Current 1 100 5| 100 Vg=75V,Vp=—75V
T Vp-10V,Vs--10V, | ViN=20Vor08V
4 < vowm Drain OFF ! 100 5| 100 | ma |\l jovivo=—20V | Note2
L st
gl s Do Leakage Current 1 100 5| 100 Vp=75V,Vg=-75V
6 Channel ON
o - - - - Vp=Vg=-75V
gl e 1D(on) *IS(on)  gokaee Gurrent 2 | -200 10| 200 D=Vs=-75
1
@ Input Current,
o - - = - 250 | - Vin=
; gl || e Inpat Vortage Low 250 | -250 | -250 | -250 | -250 | -250 . IN=0
3 N Input Current, “
g . -5V
H 8 ™ Inmat Verieos High 10 20 0] 20 Vin=5
) Turn-ON Time 150 180
s ° fon e ON T ns | See Switching Time Test Circuit
al 1 toft Turn-OFF Time 130 150
] Il -
1| Y| esworn Source OFF 9 Typical Vg=-5V,1p=0
N
A Drain OFF
6 Typical* Vp=-5V,ig=0 £=1MHz
" " Colort) Capacitance Ve PF o s
c Channel ON
14 Typical® =vs=0
13 CDlon) * CSlon)  casamrennen 4 Typica Vp=Vs
14 Off Isolation Typical > 50 dB at 10 MHz RL-75%
Drain-Source - Is =10 mA
1 *DS{on) e 75| 75| 100 | 100 | 100f 150 Vp=-10v S 0sveraoy Nowlt
Vs=10V, V|
2| s st Source OFF ! 100 S| 1o V+=10V, V-
L o
3] v Leakage Current 7 700 5| 100 Vs =10V, V,
M oo -
5=10V, V: ViN=20Vor08V
_ M g - Drain OFF ! 100 Sl 100} A |yl j0v v Note
—— o
§ 5 Leakage Current 1 100 s| 100 Vp=10V, Vg
d Channel ON
gl ° 'Dfon) *18(0n) | gkage Current -2 | -200 10| -200 Vp=Vs=-10V
o
sl 8| Input Current, . . . ~ . ~ B
#lg e ot Vornens Low 250 | 250 | -250 | -2s0 | -250 -250 ViN=0
5 N Input Current, “
1 ¥ =
gl s INH Input Voltage High 10 20 o 2 ViN=5V
g ton Turn-ON Time 250 300
I3 ) ns | See Switching Time Test Circuit
H R toft Turn-OFF Time 130 150
‘Source OFF
¥ . - -
| N| Cster Capacitance 9 Typical Vs=-5V,Ip=0
— :
Drain OFF . = =
12 ,r Coloff) Conacitance 6 Typical oF Vp=-5V,Is=0 f=1MHz
c Channel ON -
1 . cve=
3 Colon) * Csfon)  Capacitance 14 Typical Vp=Vg=0
1a Off Isolation Typical > 50dB at 10 MHz AL-759 ,
NOTES: 1. V| =0.8Vor 20V to turn ON switch under test. 2. ViN =08V or 2.0 V to turn OFF switch under test.
IN

1-48

©1980 Siliconix incorporated



ELECTRICAL CHARACTERISTICS Power Supply Current (25°C)

A OR B SUFFIX MAX LIMITS
CHARACTERISTIC DG180, DG181 DG183 DG186 UNIT TEST CONDITIONS, UNLESS NOTED:
DG183, DG187 DG184 DG187 V+=16V,V-=-15V,V| =5V,VR=0
DG190, DG191 DG185 DG188 1
1+ Positive Supply Current 1.5 3 0.8
- Negative Supply Current -5 -5.5 -3
AllViN=0V
IR Logic Supply Current 4.5 45 3.2
IR Reference Supply Current -2 -2 -2 A
m
I+ Positive Supply Current 1.5 0.1 0.8
- Negative Supply Current -5 —4 -3
AllV|y=5V
I Logic Supply Current 45 45 3.2
et Pzlcicnue ouppty Current l z I z | -2 | I
CMJA + NC — DG184,DG185 CMJB + NC — DG181, DG 182, CMJC + NC — DG187, DG188
CMJA + NIP — DG183 DG190, DG191 CMJC + NIP — DG186

CMJB + NIP — DG180, DG 189

SWITCHING TIME TEST CIRCUITS

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.

DG180 — DG185 DG186 — DG191
5V 1BV
\cll)Lﬁv Vfwv sv'v"l“T’ﬁ'; TVL TVCC SWITCH
W 5 e S oy (& o S
ton. Vg =+3V, o | R vo :g",vs=_3v { é]__ f/A_ D4

V= -3V | R L
toff. Vs INg borL boF Ny | Ry o
Loaic LoGIC _D_D_l 3009 30 pF
L INPUT l

INPUT =
JL

Vo=Vs L VR g —15V (REPEAT TEST FOR . ==
R = v v Nz AND 2! Vo=Vs (REPEAT TEST FOR
L*DS(on) = RL*DS(om) = VR Vee ey

ov -5V

LOGIC “1” = SW. ON

LOGIC 3v
INPUT ! s
1 NOTE: LOGIC INPUT WAVEFORM

5V
t, < 10ns -
(; <10ns o_J [—_— IS INVERTED FOR SWITCHES

THAT HAVE THE OPPOSITE
LOGIC SENSE CONTROL

SWITCH v 13V
INPUT 0svo
SWITCH 0 —t 0.1V
OUTPUT
—{ ton — toff
APPLICATION HINTS*
Vin
V+ V— AN VR Logic Input Vg
R Positive Negative Logic Reference  Voltage Analog
Switch .
Famil Supply  Supply  Supply Supply  VyyH Min/ Voltage
v Voltage Voltage Voltage Voltage V) ni Max Range
(V) (V) (V) V) ) (V)
10Q | +16** -15 +5 Gnd 2.0/08 ~7.5t0 +15
and | +10 -20 +5 Gnd 2.0/08 -125to0+10
300 | +12 -12 +5 Gnd 2.0/0.8 —4.5to +12
+16** -15 +5 Gnd 2.0/0.8 —10to +15
7% | +10 -20 +5 Gnd 2.0/0.8 -15to +10
+12 -12 +5 Gnd 2.0/0.8 -7to+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, V| =5V,

VR = Gnd.

©1980 Siliconix incorporated
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DG180-DG 191 Series

iconix

TYPICAL CHARACTERISTICS

RDS(on) —~ DRAIN SOURCE ON RESISTANCE (OHMS)

t— TIME (ns)

LEAKAGE CURRENT (nA)

Supply Current vs Temperature

IiN vs V| and Temperature

5 100
VinL =0
VINH =5V
I 4 T 80 N
RS
g s | é 60 D ]
& ~ LT z NN
: o g =
> SN~ 2 a0 NG
H H
—1y — |
i 2 z D
Lo = 20
— I+
R
0 0
-56 -35 —-15 5 25 45 65 85 105 125 -56-35-15 5 25 45 65 85 105 125
T — TEMPERATURE (°C) T— TEMPERATURE (°C)
100 300 75 Q
DG180 DG181 DG182
DG183 DG184 DG185
DG186 DG187 DG188
DG189 DG190 DG191
rDS(on) Vs Temperature & rDS(on) Vs Temperature P 'DS(on) V$ Temperature
‘ =
100 % 1000 - I 1000
VD =-Va(max) o Vg =-Vp (MAX). o Vg=-10V
Is =-10mA u Ip=1mA W Ip=-10mA
z Z
% %
2 a
« &
z -4
o o B SUFFIX
10 w 100 W 100
3 -4 —
> 35 ASUFFIX T—]]
<] B SUFFIX 2
@ %
z z
3 > g
8 T ASUFFIX s
1
N = 3
S 1
50 25 25 50 75 100 125 [ — 2 5 105 8 s -1 25 65 105
T — TEMPERATURE (°C) T — TEMPERATURE (°C) T — TEMPERATURE (°C)
Switching Time vs Vp Switching Time vs Vp Switching Time vs Vp
and Temperature and Temperature and Temperature
230 130 130
210 L 120 120
/,o -7 110 110
190 A
N = 100 Vp=75 P Vp=75V
10b—— ’1f, I 1,\1 é D 2 100 D )
) o — w < - w
— O, = s 9 D=_75% g % /p=-75,
150 o 15 —to—— - Ton FVp=-75V, 7 e on APy
> - 1t - —1 M
130 L [ JB{ toff v =76V toff L
» el 70 = =75V 7 = Vp=75V]
1|n/
60 60
) 50 50
55 -3 -15 5 25 45 65 85 105 125 —65-35 15 5 25 45 65 85 105 125 65 -35 -15 5 25 45 65 85 105 125
T — TEMPERATURE (°C) T — TEMPERATURE (°C) T — TEMPERATURE (°C)
Leakage vs Temperature ID(off) vs Temperature 'D(off) vs Temperature
100 — 1 1000
V+=10V TEST LIMITS V+=10V,V-=-20V -
V—=-20V 3 = BSUFFIX L=5V,Vg=0 < VL=5V.vg=0
VL=5V = o ASUFFIX Vp=-10V,Vg=10V e Vp=-10V,Vg=10V
= /) = D S =
VR=0 Z 100 2
7] | & g
10 z &
= 3
—T 777 it £ g0
istof) AL A g v S
. H z
F E B SUFFIX 8 B SUFFIX
—D(on) * Is(on) o U |
- 5 A SUFFIX g A SUFFIX
o
4 'p 3 3
a (off) - c
0.1 a 4 — 0.1 0.1
25 45 65 85 105 125 i "

T — TEMPERATURE (°C)

N
a

45 65 85 105
T — TEMPERATURE (°C)

125

25

45 65 85 105
T — TEMPERATURE (°C)

125
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TYPICAL CHARACTERISTICS (Cont’d)

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

vy v+
? 5V ?10 v
l/ o] \/0
i C,

L
= VGen 10 pF
L (%

}_VR <L«20v
— V-

If Rgen. Ry or Cy is increased, there

Rgen =0

LOGIC
INPUT

will be proportional increases in rise
and/or fall times.
DG180, DG183, DG186
DG189
w
Q
<
5
o 6
>
23 2
Q2
8% o
S LOGIC INPUT
: hit bl
z
>
® A
o
VGgen =10V
6
R /
2
@
s GEN=5V
<3
2
w
Q
<
[
5
2 2
5 o \
[
8 2
| VGEN =
5 LGENT
>
2
0
-2 \
/
-4
h VGEN=-5V
-5 \
- VGEN=-10V
0 0.4 08 | 12 1.6
t — TIME (usec)

Vin — LOGIC INPUT (VOLTS)

Vg - OUTPUT VOLTAGE (VOLTS)

+6
+4

+2

+10

-2

-6

Capacitance vs Vp or Vg

10 Q FET
30
VINL =08V
VINH=2V
£ =1MHz
26
3 N.Cstoff)
e 22 +
NN
g 18— CD{on) *+ Csfon T2
s L~
I
© Cp(off)
1|
© [

8 -4 [) 4 8
DG181, DG182, DG184,
DG185, DG187, DG188,

DG190, DG191

LOGIC INPUT
| \
VgEn = 10V
[ |
/GEN =5V
P
L4
Vgen -0
L
4
/
Vgen =8V
Vgen = -0V
0 04 08 12 16
t — TIME {us)

Capacitance vs Vp or Vg
30-75 Q FET

ViNL=08V
18 VINH=2V
£=1MHz

Cp(on) * Cs(on)

Csoff)

[

C — CAPACITANCE (pF)

—— ]

1
| CAPACITANCE IS MEASURED FROM ___|
TEIST TERMINAL T? COMMON

~10-8-6-4-20 2 4 6 8 10

Equivalent “OFF"’ Circuit
30-756 Q2 FET

0.1pF
1
1

I e SOUSAE YOI TAGE (VOLTS)

4.5 pF

200 @

Equivalent “OFF" Circuit
10 Q FET

0.1pF
1
Ll

'E
10pF

12 pF
— —=*-o
r

> ?
2000 S T 14 pF vl"
-0

“OFF" Isolation vs Frequency

o—= -9

10Q FET
@
=
z
g
= N VN > 220 mV RMS
a‘ 60
2
i N
© 4\
S 40 g
_ N
25
1= 20 S
0
105 106 107 108

f — FREQUENCY (Hz)

"OFF" Isolation vs Frequency

30-75 Q FET
100
% <
@ 80 N
2 N
g 70
g
E 60
2 50
L
&
s N|
1
2| VR=0
2l L 44
i Viogic =*5V I
10 }RL=759 i
Vin 2 220 mV RMS
0
108 108 107 108

f — FREQUENCY (Hz)
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DG200

iconix

Dual Monolithic SPST CMOS 5

° Siliconix
Analog Switch
BENEFITS
designed for
¢ 0 ® Environmentally Rugged
. N . O Latch-proof CMOS
B Low Transient Switching e Easily Interfaced
i e sample und Ho|d CirCUifs o TTL, DTL and CMOS Direct Control
e Interface Over Military Temperature
m Switching Multiple Signals Range
h M I *o I . l t ® Reduces External Component Requirements
such as v |P eXIng nPU S O *15 V Analog Signal Range with £15 V
° . . Supplies
= TTI' compaﬂble Swﬂchlng ® Reduced System Cross-Talk
Sysfems O Break-Before-Make Switching
. . ® Eliminates Signal Error
] ngh Frequency SIQHGI © 10 pA Typical Leakage From Source or
Switching, such as Video Signals Drain

DESCRIPTION O Low Charge Coupling

The DG200 is a 2-channel, single-pole, single-throw analog switch which employs CMOS technology to insure low and
nearly constant ON resistance over the entire analog signal range. The switch will conduct current in either direction with
no offset voltage in the ON condition, and block voltages up to 30 V peak-to-peak in the OFF condition. The ON-OFF state
of each switch is controlled by a driver. With a logic "“0’’ at the input to the driver (0 V to 0.8 V) the switch will be ON,
and a logic “1” (2.4 V to 15 V) will turn the switch OFF. The input can thus be directly interfaced with TTL, DTL, RTL,
CMOS and certain PMOS circuits. Switch action is break-before-make.

PIN CONFIGURATIONS

Metal Can Pack: :
V+ (SUBSTRATE ANDgggE) Dual-In-Line Package

IN2 1 Z2=I3
Ne 2] (13 Ne
ORDER NUMBERS: oND o
LOGIC | SWiTCH DG200AP OR DG2008P "° =] 723 5 uesrrate)
0 ON SEE PACKAGE 11 NC [ 4] | ! [iTaNe
1 OFF DG200Cy 11 INQ 77151
SEE PACKAGE 7 02CF] I I /l/o-‘z\,]m
V-7 8 JVREF"
ORDER NUMBERS: gt <
DG200AA OR DG200BA *Optional (Normally Left Open) TOP VIEW
SEE PACKAGE 2 SWITCH STATES ARE FOR LOGIC “1” INPUT (POSITIVE LOGIC)
SCHEMATIC DIAGRAM (Typical Channel)
v+ * VRer
o
Saka L’ kJ 220K 2 :t = — AEJ _|kJ
$ —1|| |r— b3 G = s
oJ o
1 - V- b
{:€ b=
ol oy ey
1 —0s
Iy 5K Q
™ o__J_J I_.{'— —JFAv.'A_ i

)
:E 23K }
3
'_55 . = L‘h: e

— !

l 4 *OPTIONAL (NORMALLY LEFT OPEN)
\
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ABSOLUTE MAXIMUM RATINGS
VN and VRgg to Ground . . . .

Vgor Vp to V+
VgorVptoV— .
V+ to Ground

V- to Ground

Current, Any Terminal Except Sor D .

Current, SorD .

Current, S or D Pulsed
(1 msec, 10% Duty Cycle Max) . .
Operating Temp. (A Suffix) .
|(B Suffix) . . . .
(CsSuffix) . . . .

ELECTRICAL CHARACTERISTICS

0.3V, V+
0,-32V
0,32V
16V
-16V
30 mA
20 mA

. . . 100mA
.55 10 125°C
—20 t0 85°C
0to 70°C

Storage Temp. (

(CSuffix) . . . . . .

A &BSuffix) . . . .

Power Dissipation (Package)*

* %

Metal Can
14 Pin DIP***
14 Pin Plastic D

IP****

-65 to 150°C

-85 to +125°C

. 450 mW
. 826 mwW
. 470 mW

*Device mounted with all leads welded or soldered
to PC board.
**Derate 6 mW/°C above 75°C

***Derate 11

mW/°C above 75°C

****Derate 6.5 mW/°C above 25°C

“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
tarigtire dofina the funrtional operatina limits.”

parameters and high and low temperature limits to assure conformance with specifications.

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC

t Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.
“Ip(on) is leakage from driver into “ON" switch.
“"“OFF" isolation = 20 log Vg/Vp, Vg = input to OFF switch, Vy = output

Functional operation is possible for supply voltages less than 15 V, but the input logic threshold will shift. For V+ = =

applied to VR terminal. The VREE terminal has Ry = 21K 2. See Applications Section.

10V, 1.4 V may be

o . MAX LIMITS TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC JAG ASUFFIX B/CSUFFIX __ 1 yniT | v+=15V,V—=—15V, Gnd = 0, VREF = Open***
-s5°C | 25°c [125°c | ~20/ | 25°c | 85/
o’c 70°C
v Minimum Analog Signal .
1 ANALOG Handling Capability 15 15 | =15 15 | £15 | V| Switch ON Ig=10mA
2 Drain Source 45| 70 70| 100 | 80 80 | 100] , [Vp-10V ViN=08VY,
3|5y OSton) ON Resistance 45| 70 70| 100 | 80 80 | 100 Vp =10V Ig=-1mA
a1 [, Source OFF +0.01 2| 100 5 | 100 Vg =14V, Vp =14 V
5 (7: Sloff) Leakage Current 20.02 ~2 [ =100 75 |-100 Vg=-14V,Vp = 14V savy
slnl, Drain OFF +0.01 2 [ 100 5 [ 100 A Vp=14V,Vg=-14V VIN = 2
n.
7 Dloff) Leakage Current 20.02 2] 100 5 [—100 Vp=-14V,Vg= 14V
8 | A Channel ON 0.1 2| 200 5 | 200 Vp=Vg=- 14V v osv
9 Dlon) Leakage Current ~01 ~7 [ —200 5 |-200 Vp=Vg=- 14V INTH
ol T, Input Current 0.0009 I T 1| -10 VinN=24V
Ty | W Input Voltage High 0.005 T 10 T 10 Vin=15V
P Peak Input Current
12 [ | Ningpeak) Required for Transition | =20 HA | See Curve Iy vs Vi
T Input Current, -
13 IINL Inout Vortags Low -.0015 1| -0 -1 -0 ViN=0V
ON Ti 240 7000 7000
M4 lon Turn-ON Time ns | See Switching Time Test Circuit
8| b | toff Turn-OFF Time 370 500 500
Y Source OFF _ _
18| n | Cs(off) Capacitance 2.0 Vs=0.ViN=5V
A -
Drain OFF *
= =5V =140k
17 l:/l Cp(oftf) Cooatitance 9.0 pF |Vp=0,V|N=5 140 kHz
18| C | Cp(on) * Cs(on) ~ Channel ON Capacitance 25 Vp=Vg=0,V|N=0
- 5V, R, = 1K, Cp = 15 pF,
19 OFF lsolation 72 dB V& & 7 VRMS, £ = 500 kH‘E
Positi I 3 2 7
20 R I+ ositive Supply Current +2, Both Channels “ON,” Vyy = 0
21 v - Negative Supply Current -2.3 -4 -4 mA
T db Positive Supply Ci 0.7 2 2
22| p | I+ Standby osm\‘/e upply Current + Both Channels “OFF.” V= 5V
23 |- Standby Negative Supply Current -0.6 -2 -2
NOTES: ICXE

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

INpUT 35V

¢ < 20.ns
tg<20ns

SWITCH

INPUT

SWITCH
OUTPUT

o

S

—

LOGIC 0" = SWON

N 50% 7

0

|

]

OPEN +15V
v v+
REF ?
sm:ﬁ: ? SWITCH
3 ~ o, ouTPUT
V§=45V O | A Vo
R CL
IN | L
Losic o' ®a 35 pF
INPUT
J’ (REPEAT TEST FOR IN)
GND V-
ov -15V
R
L
Vo

Svg b
RL* DS(on)
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TYPICAL CHARACTERISTICS

rDS(on) Vp and

_ Temperature

g

g V+=+15V
= V-=-15V]
8 100

2

B

2

1]

@

&

g LA~~~ 125 C -
w [

% 5 LA~ oib

3 1

5 P~ '55,"’\ ~
[ 3

o

I

E ° 10 5 [} 5 10 15
s Z5 - -

8

Vp — DRAIN VOLTAGE (VOLTS)

Switching Time
vs Temperature

RS T—T
V+=+15V
V—=-15V
__ 800
£
H
£ 600
2
2 —
.:‘E-’ 400 A/f/ st
H e
1
=~ 200
0
-55 -35 -15 5 25 45 65 85 105 125
T — TEMPERATURE (°C)
IInvs VIN
-250 T T
V+=+15V
< —=-15V
2
E 200 .
z 1-55°¢
3 "' I
3 0
3 -150 25°C
° 25°C
2
g2
z
£ _100
Q
o
]
2
1 =50
Zz
° T
1 TYPVy, 2 3

VN — LOGIC INPUT VOLTAGE (VOLTS)

VT (Input Logic Threshold)
vs Power Supply Voltage

I I
[

@«

e
o

Vi~ INPUT LOGIC THRESHOLD (VOLTS)

10 n 12 13 14 15
V+ = |V—|, POWER SUPPLY VOLTAGE (VOLTS)

1DS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS)

113 (off)l OR 1lp(off)| — SOURCE OR
DRAIN OFF LEAKAGE CURRENT (nA)

%
100 No
/ N
74 1
B —s
=
%0 e~

°

'DS(on) VS Vp and Power
Supply Voltage

T
A—V+=+15V,V
B—V+=+12V, V:
C—V+=+10V, V.
D—-V+=+8V, V-
PSR RS T A

o
-15 -10 -5 o 5 10 1

Vp - DRAIN VOLTAGE (VOLTS)

Is(off) OF ID(off)
vs Temperature™

0.01
25 45 65 85 105 125

- o

11p(on) |~ CHANNEL ON LEAKAGE CURRENT (nA)
°

°
2

—~| — SUPPLY CURRENT (mA)

I+,

[
-55 -35 -15 5

T — TEMPERATURE (°C)

ID(on) vs Temperature™

T — TEMPERATURE (°C)

Supply Current
vs Temperature

Vs +15V ===
V—=-15V —]
T—1
1
25 45 65 85 108 125

5 T
V+=+15V
V—=-15V
4
3
INJ_ I+, lI-] BOTH CHANNELS ON
2
1 I+, rl—mm ELS OFF

25 45 65 85 105 1
T— TEMPERATURE (°C)

25

*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.

Typical delay, rise, fall, settling times, and
switching transients in this circuit.
VREF v+
?OPEN ?HSV
D Vo
R S
10K I'IOpF
LOGIC v <L
INPUT R -15V
V-

If RGeN. R or Ci is increased, there will
be proportional increases in rise and/or fall
RC times. Applying VGeN to D rather than
S results in much greater spikes.

(VOLTS)
O N » O ®

LOGIC INPUT
M-

Vin — LOGIC INPUT VOLTAGE

VGEN=10V

VouT — OUTPUT VOLTAGE (VOLTS)

<

VGEN=-1
-1 0 1 2 3 4

t— TIME (us)
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TYPICAL CHARACTERISTICS (Cont'd)
“OFF" lIsolation Equivalent Circuit and Data

°~l‘|nF lF—= 100 V+=+15V,V—= 15V
1r q VgnD =0 .
(s) 25pF ©) 25pF © 8 30 N chA?=1sp
o—t I | ; 0 g N vSl lﬁlzl?IRMS
21k ;[_espr e 5 e K2 o
o pF < 09 pF 2 NN
! S T2 —=— & h
Vs a2 Vo S a
0.9 pF 1 0.9 pF 2B
} — S
1.3&3: T : I”
o o . I
105 106 107 108
¢ FhEALENAY (1Y)
. &
APPLICATIONS 5 %4
Application Hints* Z%s
\" Vg or £
V+ _ IN S 5
- v . VREF Logic Input Vp
Positive |Negative| Reference
Supply | Supply Pin Voltage Analog o -
\% Mi Volt & - b
Voltage | Voltage | Connection| . NH in/ oltage T s
) ) W) Vinp Max Range % 450
(V) (V) § 675
+15** -15 Open 2.4/08 |[-15to+15 il e s )
FREQUENCY (Hz)
+12 | -12 | Openor | 5408 |-12t0+12 e
1.4V Application Hints are for DESIGN AID ONLY, not
guaranteed and not subject to production testing.
+10 -10 1.4V 24/0.8 |-10to+10
**Electrical Characteristics chart based on V+ = +15 V,
+8**| -8 | 14v 24/08 | -8t0+8 V—=-15V, VRgF = Open.

xR

Operation below £8 V is not recommended.

Logic Inputs
Logic input circuitry protects the input MOS gate from static transients. A series MOS device shuts off when VN exceeds
the positive power supply. Negative transients are clamped to ground by a diode clamp.

The input voltage characteristics have a current spike occurring at the transition voltage when the logic goes from ViNH
to VNL. If a series resistor is used for additional static protection, it should be limited to less than 4.7 KQ to insure
switching with worst case current spikes.

The Function of VRgE

VREF is an internal connection which allows the user to establish the logic threshold voltage at which the switch changes
state. The actual threshold voitage is equal to the voltage on the VREF pin. VREF is internally connected for a 1.4 V
threshold at V+ = +15 V. For other thresholds and/or supply voltages, one may connect VREF to a voltage source or
resistive divider whose output voltage is equal to the desired threshold. The internal impedance of VREF is 21 K +30%.

Additionally, to adjust VREF, a single pullup resistor can be used from the VREF pin to a positive supply voltage to shunt
the upper internal divider resistor. The equation below shows the calculation of the shunt resistor for the desired logic
threshold voltage — this calculation is based on nominal internal resistor values, which are +30% in absolute magnitude.
The adjusted trip point voltage (VREF) should be limited to an upper level of 5 V to avoid input logic switching transition
hysteresis.

+ .
R1 x RZ( vt 1) Calculation of RgqyNT
RSHUNT = Vir Where R1=220 KQ: nominal values,
[ ( vt )] R2=23KQ  *30% run to run
R1—-R2 -1
Vtr

Example: for V+ =15V, VTR|p = 5 V, using nominal R1, R2 calc RgHUNT = 58 K2.

©1980 Siliconix incorporated
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iconix

APPLICATIONS (Cont'd)

. X . Non-Inverted Operation (Logic 1 = ON)
Programmable Gain Non-Inverting Amplifier

. Can be used with a second DG200 connected in
with Selectable Inputs
the standard way to make a DPDT without
the need for an additional inverter.

J—Lm cMOS
5V LOGIC IN

v+ DG200  VREF
ViN1 O ° ﬂ/ll/‘ ° T T
10 7
1 -0 Vout
cu1o__¢D_>.J L v+ DG200 VRer
100K 2 Q 9 N 8
4 5 ¢ SO 0y
ViNz O- o T4 |
2 | INg 1
oo DD
v GND . .
6 :ﬂ_ 20 "/]/‘ 0 D,
“15V = ° |

V- GND
o— _D—D—J P
GAINg JeKe ls

3
4
L_s] oA x =
| x4 1N914 S5V
2 ] 3 e
o—|
GAINy | L
v GND = =
ti 3
-5V =
NOTE: Both channels switch simultaneously
Integrator Reset
+15V NC
Tw T7
v+ DG200 v c
REr g 1200 (100 pF -1uF)
9 ./]/A AA 1L
VWA

L

1 D D l +15V
2§ 4 N 5 100K
VINO- VWA
D>

V- GND
!5 ls
o] =

RESET AND HOLD -5V

2
Vo=%fvmdt (CinuF)
3]

NOTE: Pin connections shown for metal can package

©1980 Siliconix incorporated
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APPLICATIONS (Cont'd)
VIDEO SWITCH
(f=DC to 10 MHz)
+15V OPEN
TV CAMERA 1 10T 7i
o A~ o Y P s v
’ %0 CAMERA

® 45dB ISOLATION A T 10 MHz OFF CAMERA

als, A a5 | TO ON CAMERA
| © 40 dB ISOLATION AT 10 MHz, LOAD FROM
l CAMERA H = EACH CAMERA WHEN BOTH ARE OFF
TV CAMERA 2 25eL ECT v, 1 - 4205 UN InCIT ru Lo
750 2 D [
oo} T
6 3
= -5V -
VIDEO SWITCH WITH VERY HIGH OFF ISOLATION
(f=DC to 10 MHz2)
TV CAMERA 1
0G200 DG200
759 %
e AAA—, o~ Vint ﬁ,,/‘/ ﬁ,]/ L
VWA
S >
ét 503 I 2 | dika
] .4/‘ ] ﬂ/]/ S
t +
L R I J_
=  94.dB ISOLATION AT 10 MHz OFF
CAMERA TO ON CAMERA
80 dB ISOLATION AT 10 MHz LOAD
FROM EACH CAMERA WHEN BOTH
CAMERAS ARE OFF
 1.0dB ON INSERTION LOSS
CAMERA 1 SELECT
TV CAMERA 2
— CAMERA 2 SELECT
7%Q Vinz 4
e AAA W N A
VWA
<
B2
3 5
ﬁ-fl/A
]

-4

NOTE: Pin connections shown are for metal can package

©1980 Siliconix incorporated
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APPLICATIONS (Cont'd)

A Latching SPDT

contact closures.

+V (50r 15 V)

The latch feature insures positive switching action in response to non-repetitive or erratic commands. The A1 and A inputs
are normally low. A HIGH input to A4 turns Sy ON. Desirable for use with limit detectors, peak detectors, or mechanical

NC
I,

Ag—]

VREF

v+ DG200
+5V
Q 1| ing
+5V
2| N,y
Q
QUAD 2INPUT NAND GATES
TTL-DMS400 or DM7400 V-
CMOS CD4011 or MM74C00 3

L

-15V

TRUTH TABLE

D—D——{
D,

STATE OF SWITCHES
COMMAND AFTER COMMAND
A, Aq Sy Sq
0 0 (normal) same same
0 1 ON OFF
1 0 OFF ON
1 1 INDETERMINATE
Operation From a Unipolar Supply
+30V NC
‘ |oi 7T
v+ VREF
SRy DG200
S1Ka 9,4
A s ViN
L2 IN
1N965 D D 7
1BV )
-~ 1 1 2 5Vou*r
|
— V- GND
15V OPEN COLLECTOR TTL

NOTE: Pin connections shown for metal can package

0<VanNALOG <30V

1-68
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Quad Monolithic SPST CMOS

Analog Switch
designed for . . .
B Low Transient Switching
i.e. Sample and Hold Circuits
m Switching Multiple Signals
such as MuiTipiexing inpuis
® High Frequency Signal
Switching
B TTL Compatible Systems

DESCRIPTION

Siliconix

BENEFITS

Environmentally Rugged

O Latch-proof CMOS

Reduced Switching Error

O Low Charge Coupling

Easily Interfaced

O TTL, DTL and CMOS Direct Control
Interface Over Military Temperature
nange

Reduces External Component Requirements

O +15 V Analog Signal Range with £15 V
Supplies

Reduced System Cross-Talk

O Break-Before-Make Switching

Eliminates Signal Error

O 10 pA Typical Leakage From Source or
Drain

The DG201 is a 4-channel single pole signal throw analog switch which employs CMOS technology to insure low and nearly
constant ON resistance over the entire analog signal range. The switch will conduct current in either direction with no offset
voltage in the ON condition, and block voltages up to 30 V peak-to-peak in the OFF condition. The ON-OFF state of each
switch is controlled by a driver. With a logic ‘0" at the input to the driver (0 V to 0.8 V) the switch will be ON, and a logic
1" (2.4 V to 15 V) will turn the switch OFF. The input can thus be directly interfaced with TTL, DTL, RTL, CMOS and

certain PMOS circuits. Switch action is break-before-make.

PIN CONFIGURATION
Dual-In-Line Package
N e
Dy 2} I (150 02

—, |l
AL

S i

V- rj’z E] V+ (SUBSTRATE)
GND 5| (121 Veer"
s ] a5,

B Tace
¥ S e L
I

g B[O LK 9 1

TOP VIEW

DG201CJ
SEE PACKAGE 8

ORDER NUMBERS:
DG201AP OR DG201BP
SEE PACKAGE 12

*Optional (Normally Left Open)
SWITCH OPEN FOR LOGIC 1" INPUT (POSITIVE LOGIC)

LOGIC | SWITCH
0 ON
1 OFF

SCHEMATIC DIAGRAM (Typical Channel)

v+ *VRer
o
5E5K" ET:-;_I 220K 52 SE r'gl j'::—_‘l —|'-"J --|:-;_‘J
Lt o2
M S
wos It 21PN

3
e 23K Q
b3

.
1

i

84
<
¥

__BLT_T‘-LJ

o
1k
"

*OPTIONAL (NORMALLY LEFT OPEN)
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ABSOLUTE MAXIMUM RATINGS
VN and VREF toGround . . . . . . -03V,V+
VgorVptoV+ . . . . . . . . . . . 0-32V
VgorVptoV—. . . . . . . . . . . 0,32V
V+toGround . . . . . . . . . . . . . 16V
V—toGround. . . . . . . . . . . . . =16V
Current, Any Terminal ExceptSorD . . . . 30 mA
Continuous Current,SorD . . . . . . . 20 mA
Peak Current, Sor D
(pulsed at 1 msec, 10% duty cycle max) . . 70 mA
Storage Temperature (A & B Suffix) . . -65to 150°C
(CSuffix) . . . . -65t0125°C

Operating Temperature (A Suffix) —55to 125°C
(B Suffix) . —20 to 85°C
(C Suffix) . . 0to 70°C

Power Dissipation (Package)*

16PinDIP*™ . . . . . . . . . . . 900 mw

16 Pin PlasticDIP*** . . . . . . . . . 470mW

*Device mounted with all leads soldered or welded
to PC board.
**Derate 12 mW/°C above 75°C
***Derate 6.5 mW/°C above 25°C
“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC
parameters and high and low temperature limits to assure conformance with specifications.

ITS
TYPt MAX Lim TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC 2°c A SUFFIX B/C SUFFIX UNIT| 4215V, V— =15V, Gnd = 0, VREF = Open***
-65°C | 25°C | 126°C | -20°C/ | 25°C | 85°C/
o°c 70°C
Minimum Analog Signal | R ) ) B
1] | VanALOG Handling Capability 15 15 15 +15 115 \ Switch ON Ig = 10 mA
—
2 Drain-Source 115 175 175 250 200 200 250 Vp=10V
ﬂ;, "DS(on) ON Resistance @ = VIN=08V,ls=-1mA
3 75 175 175 250 200 200 250 Vp=-10V
e 1
afv|, Source OFF 0.01 1 100 5 100 Vg =14V, Vp =—14V
’“"‘5 c| 'stoff) Leakage Current 20.02 =] 100 5 ~100 Vg =—14V, Vp = 14V v 24V
—1H =2.
sl |, Drain OFF 0.01 1 100 5 100 N Vp =14V, Vg = =14V N
ey n
7 e Leakage Current —0.02 -1 ~100 -5 | -100 Vp =—14V, Vg = 14V
8 Drain ON 0.1 1 200 5 200 Vp - Vs - 14V
1Dfon)* Leakage C —_— ViN=08V
9 eakage Current -0.15 -1 | 200 -5 | —200 Vp = Vg =—14V
1o/} Input Current, —.0004 -1 -10 -1 -10 ViN =24V
N ' Input Voltage High =
e nput Voltage Higl 003 1 10 1 10 ViN=15V
v
Peak Input Current
_ \
12| | lin(peak) Required for Transition | 20 #A | SeeCurveljnvs VIN
Input Current, -
13 | hine input Voltage Low -.0004 1 10 1 -10 ViN=0
14| | ton Turn-ON Time 580 1000 i
—— ns See Switching Time Test Circuit
15 toff Turn-OFF Time 370 500
D
Source OFF
= =5V
16 x Csloff) Capacitance 7 Vs=0.Vin
A Drain OFF
= = f=
17| Cototn) Capacitance 7 pF Vp=0,ViN=5V 140 KHz
e 1]
Channel ON
18|%) Colon) * Cslon)  ¢opacitance 20 Vp=Vs=0,VIN=0
Vi =5V, R, =1K 2,C, =20pF
ion** IN UL "L
19| | Off Isolation 54 dB Vg = 7 VRWS, f = 500 kHz
20|S| 1+ Positive Supply Current 2.1 4.0 4.0
—u One Channel “ON,” V=0
21|p| 1= Negative Supply Current =21 -4.0 -4.0 A
— m,
22| P| 1+ Standby Positive Supply Current 1.4 3.0 3.0
—{L All Channels “OFF,” V| =5 V
23] y| |- Standby Negative Supply Current -1.4 -3.0 -3.0
tTypical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. ICXF
Ivgl
*1D(on) is leakage from driver into “ON" switch. **“OFF" Isolation = 20 log m
***Functional operation is possible for supply voltages less than 15 V, but the input logic threshold will shift. For V+ = V—|= 10V, +1.4 V

may be applied to the VgEgp terminal. The Vg terminal has Ry = 21K Q. See the Applications Section.

SWITCHING TIME TEST CIRCUIT

spikes at leading and trailing edge of output waveform.

LOGIC 0" = SW ON

LOGIC
INPUT 35V _!
t, <20ns
t<20ns
[
SWITCH
inPUT VS v
<y &)
SWITCH Vo 01
OUTPUT
—={ ton .

SWITCH
INPUT

Sy 1 Dy R
s=+2V O~ I A Vo Vo

LOGIC
INPUT

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. V( is the steady state output with switch on. Feedthrough via gate capacitance may result in

OPEN

? VREF

+15V
P

SWITCH
OUTPUT

svg—— bt
R * "pS(on)

Ry Cp
KD I:ﬁpF

(LV (REPEAT TEST FOR Ny, IN3 AND INg)

-5V
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TYPICAL CHARACTERISTICS

rDS(on) Vs Vp and 'DS(on) Vs Vp and
Temperature Power Supply Voltage
w w
g 2
H g
& 200 2 200
a 4 pA
« : //
2
o D,
3 _ LA w / AN
Eg L g C A L I~
88 j00f|J12s°c 1 g 100 B =
E be=t"1 25°C ] 2 =T A -
4 Lt o T
o - a A—V+=415V,V—=-15V-]
L T |-se°c L B-Vi=+12V,V—
B 5 C—V+=+10V, V-
2 3 D-V+=48V,V—
n - - —t e S I e
-15 -10 -5 0 5 10 15 -15 -10 -5 [ 5
Vp — DRAIN VOLTAGE (VOLTS) Vp — DRAIN VOLTAGE (VOLTS)
Switching Time vs ID(off) OF IS(off)
*
Temperature vs Temperature
10
1000 i VH=+15V
° V-=-15V
<]
5 800 5_
£ ] 23
E 0 ton —1 g; 1
- - T T T T
¢ L] H ——
E cc T
3 —t] ?u
£ 400 — =0
H 1 tof 32 01—
L Bg
200 ]
5
3
0 Ed
65-35-156 5 25 45 65 85 105 125 = o001
25 45 65 85 105 125
T — TEMPERATURE (°C)
T — TEMPERATURE (°C)
*
N Vs ViN _ ID(on) Vs Temperature
<
— g
-200 BN a1y =
< 2 V-=-15V ]
e £
—160
z 4-55°C 3
x f| 1 5
S5_120 25°C b4
° 25°C 2
1 3
4 4
z z
9—80 S
8 2 on
- z
1—40 S
2 o
= il
z
° y 3 001
1 2 3 =
TP Vrn = 2 45 65 85 105 125
ViN— LOGIC INPUT VOLTAGE (VOLTS)
T — TEMPERATURE (°C)
OFF lIsolation vs Frequency Supply Current vs Temperature
100 = = 5
V+=+15V,V—=—-15V PRSIV
VenD =0 _ Ve=-15V]
CLOAD = 15 pF <
. 80 - E£E 4
3 [~ M _7V|RMS| I =4
z | 1T i}
8 oS hcmealll
2 N I~ o i
3 ~ Suy| > [+, 1-| ONE CHANNEL ON
P S 5 2 =i
5 R =1KQ ] a I —
120 I -
1A o 11+, {I-| ALL CHANNELS OFF
|2 +
E4PY I |
0 oL T T T T
108 106 107 6535 156 5 25 45 65 85 105 125

f— FREQUENCY (Hz) T~ TEMPERATURE (°C)

*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.

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

VREF v+

? OPEN T*15 v

If RGeN. RL or C_ is increased, there will be
proportional increases in rise and/or fall RC
times. Applying VGgN to D rather than S
results in much greater tq, spikes.

L8
v
2K 6
23 -
02 4 |
o w
cu
3g T
'2.4 0 LOGIC __|
29 INPUT
> L1
-2
20
15
10
[
0 vGEN-novﬁ—
-5 L1 11
20
15
10
5
0 VGEN=*5V
v
5 s [ 1
<]
2 15
w
2 0
5
3 s
>
5 0
o =
5 -5 VGen=0Vv
(=]
T 10 L1
5
3 10
>
s
: /
-5
-10 Vgen=-5V
15 | |
10
s
[
-5 IJ
—10
Vgen =-10V
-15
-1 0 1 2 3 4

t — TIME (us)
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APPLICATIONS Application Hints*
V+ V— VREF Y'N Vs or
. X Logic Input Vp
Positive |Negative| Reference Voltage Analo
Supply | Supply Pin 9 9

. \ Min/ Voltage
. Voltage | Voltage | Connection INH
Application Hints are for DESIGN AID ONLY, not Vv ™M

W | V) INL Max | Range

guaranteed and not subject to production testing. (V) (V)
**Electrical Characteristics chart based on V+ = +15 V, +15°% -15 Open 2.4/0.8 -15t0 +15
V—=-15 V, VREF = Open4
. , #12 | -12 | Openor 1 5408 (1210412
Operation below *8 V is not recommended. 14V
+10 -10 1.4V 2.4/0.8 ~10to +10
+8""” -8 1.4V 2.4/0.8 -81to +8

Logic Inputs

Logic input circuitry protects the input MOS gate from static transients. A series MOS device shuts off when V| exceeds
the positive power supply. Negative transients are clamped to ground by a diode clamp.

The input voltage characteristics have a current spike occurring at the transition voltage when the logic goes from V|NH
to VINL. If a series resistor is used for additional static protection, it should be limited to less than 5.6 K2 to insure
switching with worst case current spikes.

The Function of VREF

VREF is an internal connection which allows the user to establish the logic threshold voltage at which the switch changes
state. The actual threshold voltage is equal to the voltage on the VREF pin. VREF is internally connected for a 1.4 V
threshold at V+ = +15 V. For other thresholds and/or supply voltages, one may connect VREF to a voltage source or
resistive divider whose output voltage is equal to the desired threshold. The internal impedance of VREF is 21 K2 £30%.

Additionally, to adjust VREF, a single pullup resistor can be used from the VREF pin to a positive supply voltage to shunt
the upper internal divider resistor. The equation below shows the calculation of the shunt resistor for the desired logic
threshold voltage — this calculation is based on nominal internal resistor values, which are £30% in absolute magnitude.
The adjusted trip point voltage (VREF) should be limited to an upper level of 5 V to avoid input logic switching transition

hysteresis. R1x RZ( vt B 1) Calculation of RSHUNT
RSHUNT = tr Where R17=220 K2 nominal values,
B [ ( vt )] R2 =23 KQ +30% run to run
R1-R2{—-1
Vir

Example: for V+= 15V, VTR|p =5 V, using nominal R1, R2 calc RgqUNT = 58 K.
Sample and Hold

+15V NC
13 12

K

AAA 34 4
W +15V

£ 200 n'_-‘ 2N4400
r 7‘_ 50 pF

1000
3 O)/A 2 I —OVour
20 pF V- DG201 -
° = " EL €500 €507
l = [}

TYPICAL PERFORMANCE: 15V LOGIC
AQUISITION TIME =25 uSEC INPUT
APERATURE TIME = 1uSEC LOW = SAMPLE 1BV
SAMPLE TO HOLD OFFSET =< 5 mV HIGH = HOLD -

DROOP RATE =5 mV/SEC

©1980 Siliconix incorporated



APPLICATIONS (Continued)
Programmable Gain Non-Inverting Amplifier
with Selectable Inputs
+15V
+15V
13? 5| =
v DG201 Gw '
Vin O T i+ 3
, | LM101A U ’ O Vout
cu,o——D——D—J 2| d
14
Vinz O o~ A— 5 8| 30pF
|
sl PN N
R i S v
1 10
Ving O— ﬁ'7|/A 13 5| =
o | V¥  DG201 Gnd
cn,o——«D—>~J 2 < 13
/ 7 | >
| GAIN, 18K 2
cHya 02 —D—-D—-' 15 OI/“
V- |
AN, Stooksa
—15v 10 %A_ 1l
|
9 _QI }.D_J
GAINg
z o/l/‘—
| 3
8 i 3100 0
GAIN, |
V— =
-15V
Active Low Pass Filter with Digitally
Selected Break Frequency
+15Vv NC
13 12T
160
Ca= 150 pF v+ DG201 VRe ,
fca 120
SELECT O -
10 © —,
2 ~ LM101
fc3 2 8 . oPEN LOOP GAIN
SELECT O- D"—D—I g \\
- cz-lo.msﬁ ) 9/1/A s 3 L
CONTROL 4 | 2 1 iz fes  lied
fc2 16 5 40 L
SELECT O— S \ N
C1=0154F R NI
| c/\/A \ N
. ; ; | ° SN2 N3 NN
SELECT O D—D—J \\
Gnd V- w©
5 4(L 0 100 1K 10K 100K 1M
= -5V FREQUENCY - Hz
A
R3=1M Ay (VOLTAGE GAIN BELOW BREAK FREQUENCY)
Vino AAA =:_3= 100 (40 dB)
1
fc (BREAK FREQUENCY) =
Vout © 27R3Cx
1
AL (UNITY GAIN FREQUENCY) = 5 2o
MAX ATTENUATION ="B8(on) < _4048

1-63
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APPLICATIONS (Continued)

SEQUENCER (2 BIT BINARY COUNTER) DECODER ANALOG SWITCH 5
0 = F—O0——O0Vim
1 [
20 20.2" ey INg
— a | —
MUX K 0,
SEQUENCE O—f————Q  FLIP
RATE FLOP 30) 20.31 gy E O Vin2
1 Reser @ Nz D D
| ——
RESET ] 02
20.21 gy £ Js‘ O Vin3
T O+ D>-7| .
K ./ D,
FLIP 2.2 gy
. FLOP 5 31 L] C 0 Vi
RESET 1 L™ I ) D _
L ] 02
O O ouT
DG201

4-Channel Sequencing MUX

DUAL J-K FLIP FLOP POSSIBILITIES
TTL — SN6473
CMOS — CD4027

ENABLE O—

3 INPUT NAND POSSIBILITIES
TTL - 1-1/3 SN5410
CMOS - 1-1/3CD4023

Truth Table
MUX SEQUENCER SWITCH STATES
ENABLE | SEQUENCE OUTPUT (- DENOTES OFF)
RATE 20 21 |swi sw2 sw3 swsa
0 0 0 0 - - - -
1 4] V] 0 ON — - -
1 1 pulse 1 0 - ON - -
1 2 pulses 0 1 - - ON -
1 3 pulses 1 1 - - - ON
1 4 pulses 0 o] ON -— - -

Operation From a Unipolar Supply

——

+30V NC
12T
v+ VREF

DG201

— Vout

1-64
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APPLICATIONS (Continued)

A Latching DPDT

The latch feature insures positive switching action in response to non-repetitive or erratic commands. The A4 and Ay inputs
are normally low. A HIGH input to Aj turns S1 and Sy ON, a HIGH to A4 turns S3 and S4 ON. Desirable for use with
limit detectors, peak detectors, or mechanical contact closures.

+15V NC
IBT 12?
[ I I v Vaee |

3
—0 5

" D> ]
J___B—oouﬂ
Az — 9 D_D__ ? 1"

~

——-o0 53
a2 o
Al 16
g D>—7 |
CMOS —- CD4011 7 ouT 2
or DM74C00
8
D_D. —5\’_ s
———0 54
V- Gnd
-1 SJ__.
R -
Truth Table
Com d State of Switches
man
After Command
Ay Aq S3& Sy S$1 &Sy
0 0 same same
0 1 on off
1 0 off on
1 1 INDETERMINATE
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DG211

iconix

Quad Monolithic SPSTCMOS &
Analog Switch w/‘go“ Siliconix

designed for . . . WO penerirs

® Environmentally Rugged
O Latchproof

m Low Transient Switching © Operation up to 40 V
i.e., Sample and HOId Circuits ® Reduced Switching Error

O Low Charge Coupling

m Switching Multiple Signals ® Easily Interfaced
h | ° ° O TTL, DTL and CMOS Direct Control
such as Mu 'I‘Iplexmg |I‘IPU'|'S Interface Over Military Temperature
° ° Range
u ng.h Fl:equency Slghd' ® Reduces External Component Requirements
Sw|-|'ch|ng e.g., Compuier 0 #15 V Analog Signal Range with 15 V
° ° Supplies
Perlpheral qu.llpmel‘l'l ® Reduced System Cross-Talk
m TTI- Compdﬁble sys‘,ems O Break-Before-Make Switching
® Eliminates Signal Error
Including Microprocessor © 0.01 nA Typical Leakage From Source
Or Drain
sys fems ® Pin for Pin Compatible with Intersil
1H5052
DESCRIPTION ® Low Cost

The DG211 is a 4-channel single pole single throw analog switch which employs CMOS technology to insure low and nearly
constant ON resistance over the entire analog signal range. The switch will conduct current in either direction with no offset
voltage in the ON condition, and block voltages up to 30 V peak-to-peak in the OFF condition. The ON-OFF state of each
switch is controlled by a driver. With a logic ““0" at the input to the driver (0 V to 0.8 V) the switch will be ON, and a logic
“1" (2.4 V to 15 V) will turn the switch OFF. The input can thus be directly interfaced with TTL, DTL, RTL, CMOS and
certain PMOS circuits. Switch action is break-before-make. Logic inputs can directly connect to op-amp output swings.

PIN CONFIGURATION

Dual-in-Line Package

Ny C(I‘D‘P: :—4@7_5,51 )
| D.
ozl o ER e
s o3| b KR
Vo LJ‘Z Ej V+ (SUBSTRATE) LOGIC | SWITCH
0 ON
GND 5 | [(70 viesv) 1 OFF
Sa 6] 11083
B Far A =i
04 7] I 1052 03
1
e CEHDD T s

TOP VIEW

SWITCH OPEN FOR LOGIC 1" INPUT (POSITIVE LOGIC)

TENTATIVE DATA SHEET

This page provides tentative information on a new product. Siliconix reserves the right to change specifications for this
product in any manner without notice.

©1980 Siliconix incorporated

1-66



ABSOLUTE MAXIMUM RATINGS Operating Temperature (A Suffix). . ... ... -55 to 125°C u
(B Suffix) ....... ~20t0 85°C Q
VINTO GroUNd « oo eeee e V-, V4 (CSuffix) ......... 0to 70°C N
VSOrVDto VA Lot 0,-40 V Power Dissipation (Package)* -t
VgorVpto V- .. . . . .0,40V 16PINDIP*™ 900 mW el
VA 10 Ground . v o v ove e 20V 16 Pin Plastic DIP*™* .. ... ............. 470 mW
V=toGround . .. ...t -20V *Device mounted with all leads soldered or welded to
Current, Any Terminal ExceptSorD ......... 30 mA PC board.
Continuous Current, SorD .. ............. 20 mA **Derate 12 mW/°C above 75°C
Peak Current, S or D ***Derate 6.5 mW/°C above 25°C
(pulsed at 1 msec, 10% duty cycle max) . .... 70 mA “Absolute Maximum Ratings are stress limits only. Exceed-
Storage Temperature (A & B Suffix) .. .... —65 to 150°C ing these limits may cause device damage. Electrical Charac-
(C Suffix) ......... -65 t0 125°C teristics define the functional operating limits.”

ELECTRICAL CHARACTER'STICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and

low temperature limits/to assure conformance with specifications.

| PROPOSED MAX | |

LIMITS
CHARACTERISTIC C SUFFIX UNIT TEST CONDITIONS, UNLESS NOTED:
TPl V+=15V,V—=—-15V,Gnd =0,V =5V
o
25°C 25°C
Min. Analog Signal _
1 VANALOG Handling Capability +15 +15 \ Is =10 mA When ON
2 Drain Source 125 175 Vp=10V
" ; 2 VIN=08V,Ig=-1mA
3 s pston) ON Resistance 15 175 Vp=-10V N s
4 Y . Source OFF 0.01 7 Vs= 14V, vp=_14V
5 T Sloff) Leakage Current ~0.02 1 Vg=-14V,Vp =14V
c - - ViN =24V
IN = 2
8 H . Drain OFF 0.01 1 N Vp- 14V, Vg- 14V
n
7 bleff) Leakage Current ~0.02 = Vp=—14V,Vg=14V
8 Drain ON 0.1 1 Vp-Vs- 14V
1D(om)? "y ViN=08V
9 eakage Current ~0.15 -1 Vp=Vg=-14V
10 | \ Input Current, —0.0004 -1 ViN =24V
1 ':)‘ INH Input Voltage High 0.003 1 ViN-15V
KA
U Input Current, : -
12 T lINL Input Voltage Low ~0.0004 -1 ViN=0
13 ton Turn-ON Time 420 500 Vg-2v
14 tof1 Turn-OFF Time 360 400 ns R =1KQ i‘z(sg'r‘:::'tng Time
15 toff2 Turn-OFF Time 390 Cp=35pF
Source OFF = =
16 o Csloff) Capacitance 7 Vg=0,ViN=5V
Y "
N Drain OFF : _ _
17 A Cp(off) Capacitance 7 pF Vp=0,V|N=5V f=1MHz
M
Channel ON
18 & CDlom *CSlon)  Canacieance 20 Vp=Vg=0,Viy=0
19 OFF Isolation 50 dB
VIN=5V,RL=1KQ,CL=15pF
Interchannel Vg =2VRMS, f=1MHz
20 Crosstalk 50 dB
Isolation
21 s I+ Positive Supply Current 0.25 0.4
22 u - Negative Supply Current 0.22 0.4 mA Viy=0or 24V
P
23 IR Logic Supply Current 0.5 1.2
1. Typical values are for DESIGN AID ONLY, not guaranteed and TENTATIVE DATA SHEET ICMC-A
not subject to production testing. . . . . .
2. Ip(on) is leakage from driver into ON switch. This page {.7‘rov/¢‘ies tentative /n{ormat/on on a new
Vel product. Siliconix reserves the right to change spec-
3. OFF Isolation = 20 log s . Vg = input to OFF switch, ifications for this product in any manner without
Vp = output. IVp! notice.

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. VQ is the steady state output with switch on. Feedthrough via gate capacitance may result in

spikes at leading and trailing edge of output waveform. 5V BV
?VL ? v+
Loaic sm:ﬁ? SWITCH
INPUT (iNq) r—'— $q D4 OuTPUT
t,<20ns  50% Vg=+2V Ot | A Vo
< 20 ns | c m
0 INqg ! R 3 -
Logic CI ) DOJ ®e :[ 35pF =
INPUT
SWITCH o =] foff1 == = = 0
INPUT ERY 0.9 Vg (REPEAT TEST FOR INy, IN3 AND INg)
= Vo GND Vo
SWITCH 0.1V L ov ~15v 3J
OUTPUT (Vo) — - R >3
N [ —=] toff2 Vo b3

svg— L
RL *"DS(on)
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DG281 DG284 DG287 DG290

iconix

Low-Charge Coupling JFET s

A I S .‘" h Siliconix
designed for
g (X X ) BENEFITS
® Minimum Signal Errors
| | I.ow Error sample und HOId O Low Charge Feedthrough 7 Picocoulombs
° . Typical
C'rcur's O Low “ron x ID(OFF) Error Factor
° ° ° O Low Leakage Less Than 10 Picoamps
m 100 MHz Signal Switching with Typical
High OFF Isola.l.ion O Low Distortion — Constant ON Resistance
® Easily Interfaced
m Presettable Integrators with o TTL and CMOS Logic Compatibility
o o Over Full Temperature Range
Minimum Offset Error e
® Compact Circuit Layouts
] Low Distorfion CIick Free O Several Form Factors Available in Single
A d. S .1- h. Packages (eg. 2XSPST, SPDT, 2XSPDT,
uaio switching 2XDPST)

DESCRIPTION

The DG281 series incorporates N-channel junction-type field-effect transistors (JFETs) designed to function as electronic
switches. Level-shifting drivers enable TTL or CMOS outputs to control the ON-OFF state of each switch. The driver is
designed to provide break-before-make action when switching from one channel to another. The low switch capacitance
results in a minimal amount of charge-feedthrough into the analog signal path. In the ON state each switch conducts current
equally well in either direction. In the OFF condition the switches will block voltages up to 22.5 V peak-to-peak.

PIN CONFIGURATIONS (Top View)  pual-in-Line Package T0-116 | SCHEMATIC DIAGRAM (Typical Channel)
Metal Can Package TO-100 %
= ] 153 < ; A
o
0, E"z_r | (B E= 1
DUAL SPST we 3] 7 ne ={{}:=
LOGIC |SW18&2] ] o ne
0 ON
1 oFf | ™GE 1 e I
G [0 v- = s
IN
Vi 7] E=R]
D
ORDER NUMBERS: ORDER NUMBERS: |
DG281AA OR DG281BA DG281AP OR DG281BP !
SEE PACKAGE 2 SEE PACKAGE 11 JlH
Metal Can Package Dual-In-Line Package P H:‘
5 SPDT = e 0 4
LOGIC SV? 1| sSw2 e o 00 H H i:
D1 3] {1 02
s E(EJ“EE-‘ sy Il
o | oFf]| on e D o e ne IS
1 ON OFF el o Ve V-
V. 'R *Common to Substrate and Case Vi<]] [ VR
ORDER NUMBERS: ORDER NUMBERS: APPLICATION HINTS*
DG287AA OR DG287BA DG287AP OR DG287BP v
IN
SEE PACKAGE 2 SEE PACKAGE 11 Vs Vo Vi VR Logic Input Vs
Dual-In-Line Package DUAL DPST Dual-In- Line Package Positive Negative Logic Reference Voltage Analog
Supply  Supply Supply  Supply ViyH Min/ Voltage
0,5~ bin s, LOGIC | SWITCH o, ifr——Jmn s, Voltage Voltage Voltage Voltage V| Max Range
neez] | [, 0 OFF weea] | b,y ) (v) ) (v) ) )
0y T [io v- ! ON oGy 3 [
s; &= Y [Eove sy Y [Eovq +15%* -15 +5 Gnd 2.0/0.8 ~7.51t0 +15
st v, DUAL SPDT se—R fEav
=l - ah I L +10 -20 +5 Gnd 20/08 -125t0+10
Panitf> [ Logic | SW1 | SW3 Da e} [ +12 12 +5 Gnd 20/08  -45to+12
ned] [ v, SW2 | swW4 nedd] (05 n, It -
0, e——5bs, 0 OFF | ON o, (o5, -
1 ON OFF *Application Hints are for DESIGN AID ONLY, not guaranteed
ORDER NUMBERS: ORDER NUMBERS: and not subject to production testing.
DG284AP OR DG284BP 'f(‘;‘“TCH STATESARE  DG290AP ORDG290BP| . o o Ve 15V Ve - 18y
SEE PACKAGE 12 R LOGIC “1” INPUT SEE PACKAGE 12 ECffICS araTeter art based on = ,V—=— ,
(POSITIVE LOGIC) VL=5V.VR=Gnd.
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ABSOLUTE MAXIMUM RATINGS

V+to V- Power Dissipation™

V+to Vp Metal Can™™ . .. .. B

Vp to V- M PINnDIP*™™ 825 mW

Vp to Vg 16PINDIP*™ . . ... 900 mwW

Vi to V-

VLW VN *All leads welded or soldered to PC board.

Vi to VR **Derate 6 mW/°C above 75°C.

VIN to VR ***Derate 11 mW/°C above 75°C.

VR to V= ****Derate 12 mW/°C above 75°C.

VRIOVIN . o oo 8V

Current (Any Terminal). ... ............... 20 mA

Storage Temperature . . .. A -65 to +150°C “Absolute Maximum Ratings are stress limits only. Exceed-

Operating Temperature (A Suffix) ..... -55 to +125°C ing these limits may cause device damage. Electrical Charac-
(B Suffix) ..... —20 to +85°C teristics define the functional operating limits.”

ELECTRICAL CHARACTERISTICS
All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits
to assure conformance with specifications.

MAX LimITS TEST CONDITIONS,
CHARACTERISTIC DG281A, DG284A | DG281B, DG2848 | T UNLESS NO_TED:
DG287A, DG290A | DG2878, DG290B V+=15V,V-=-15V,

-s5°C| 25°C [125°C| ~20°C| 25°C|85°C VL=5V.VR=0

1| |rostm o Souree 300 | 500 300| 500 @ | vp=-75V | Ig=-1mAft
2 v? 15(0ff) S et 05| 100 2| 100 \‘55017_3;/\/ N

3 é ID(off) D et 02| 100 1| 100| na ‘\;g:j;f‘svv'

41 [100om * 150001 oo corrent -2|-200 -10{-200 Vlasv | m

Input Current, B
s N Input Voltage Low | 250 | ~250 | =250 | 250 | ~250|-250 ViN=0
HA

z2-

I saydmg Bojouy 062940 L3T9A v8TOA 18794

Input Current, -
6 IINH Input Voltage High 10| 20 10| 20 VIN=5V
7 ton Turn-ON Time 150 180
ns See Switching Time Test Circuit
8 toff Turn-OFF Time 130 150
Source OFF
D ical®
9 v Cs(off) Capacitance 6 Typical
N -
Drain OFF
A ical® _
10 " Cp(off) Capacitance 2 Typical pF f=1MHz
1
Channel ON
Cc A *
1 CDlon) * CS(on) Capacitance 14-17 Typical
12 AQ Charge- 11 Typical* ¢ See Charge-Feed-
13 Feedthrough 4 Typical P through Test Circuit
POWER SUPPLY CURRENTS
CHARACTERISTIC
25°C MAX LIMITS DG281 DG284 DG287 DG290 UNIT TEST CONDITIONS
14 1+ Positive Supply Current 15 3 0.8 0.8
15| S { - Negative Supply Current 5 —55 -3 -3 vy =0t
16 : I Logic Supply Current 45 4.5 3.2 3.2 A
17 P 1+ Positive Supply Current 1.5 0.1 0.8 0.8
18| | | |- Negative Supply Current 5 —4 -3 -3 Vin=5VT
19| v | I_  Logic Supply Current 45 45 3.2 3.2
20 IR Reference Supply Current 2 -2 -2 -2 Both V=5V, VN =0
Tif driver has two channels, both are active. DG281 CMJB-NH
*Typical values are to DESIGN AID ONLY, not guaranteed and not subject to production testing. DG284 CMJA-NH
Switch being tested ON or OFF as indicated. Input Logic Low 0.8 V. DG287 CMJC-NH
Input Logic High 2V. DG290 CMJB-NH
TRUTH TABLE
DEVICE| IN1 SW1 sw3 IN2 | swW2 | sw4
DG281 | 08V | ON - 08V | on -
20V | OFF — 20V | OFF - m
DG284 | 08V | OFF OFF 08V | OFF OFF 4
20V | ON ON 20V | ON ON —
DG287 | 08V | OFF | — - ON - 0
20V | ON — - OFF - o
DG290 | 08V | OFF ON 08V | OFF ON :
20V [ ON OFF 20V [ ON OFF i.

©1980 Siliconix incorporated
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DG281 DG284 DG287 DG290
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CHARGE INJECTION TEST CIRCUIT

Charge Feedthrough vs
Rgen and VGeN

ius v 20
SWITCH
ouTPUT 8
Vi
‘0——] ° Z 16
CHOLD 3
390 pF g 1 |
£z GEN = 100K ©
53 12
= g8s o P
J,_.sv 58 A [ Reen-0%
28 s
<8 L~
3 o —f~
| 1
v LOGIC “1” = SWITCH ON 9 4
2
LOGIC INPUT o
< 10ns
% <10ns LOGIC “0” = SWITCH OFF

VGEN — GENERATOR VOLTAGE (VOLTS)

switcH outeuT  VGEN /
Vo
0

\ * e B R
——=

4Vg = ERROR VOLTAGE GENERATED Q= CHARGE INJECTED BY SWITCH
ACROSS CAPACITOR DURING TURN-OFF

=4Vo X CHoLD

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. VQ is the steady state

output with switch on. Feedthrough via gate capacitance
may result in spikes at leading and trailing edge of output
waveform.

Switching Time vs Vg and

Temperature
240
LOGIC 1" = SW. ON Vi v+ 220
LOGIC 3v ? 5V ? 15V
INPUT t % 200
< 10ns 15V SWITCH SWITCH
< 10ns 0_7 L_ INPUT 31_ /‘_ Dy oqu‘\l.-; 5 10
| H ¢ @ 160
SWITCH ¢ Ny | KS b - z 4
INPUT Vg=75
09 Vo Logic _D_D_‘ :l: L s
o1V, INPUT - = 120 /
SWITCH VO
ouTPuT ° Vg $ -15V (REPEAT TEST FOR 100 %n _’
—! ton N L ov = o Al P "1 Vs=-715V
= o BL —— e Vs=75VT —t—
07 S R+ bs(on) 60 Vs=-75V | |
40
-65 35 —15 5 25 45 65 85 105 125
T - TEMPERATURE (°C)
Supply Current vs Supply Current vs
ID(off) vs. Temperature Temperature Temperature
1000 e —r—r—r—r—r— 5 I [ 25 [
g DG281 20 0628
- 4 3 .
/ S S
E 100 éE % N~ g s N )
3 +— .
e ~ & ™~ ‘\\L‘ & U
S e 3 — 3
_ R —
g y : o2 .\[\ z 10 ~
& 10 3 ] Y
1 = > =R 2
g va TEST LIMITS - - 05
2 A V=16V, V—=—16V I+ I+
& Vi =5V,Vg=0V t
Vp=75V,Vg=-75V, o °
' 3 s ® s 1% ~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) T — TEMPERATURE (°C)
““OFF"" Isolation vs Supply Current vs Supply Current vs
Frequency Temperature Temperature
100 s
_ S s 1]
g o z
> _ DG284 z 4 pozee
o R <= £ ~
£ 80 E - ~J
< I : < RS
8 70 I N e 3 't T z N \\LE
£ i : - 3 .

3 s s
5| 60 H! m\\ % 2 I~ Z o2 \‘
EM V=415V N g | 5
z2j2 V-=—15V A 2 =i — 2 ~1g

50 tygp=ov [ I R 1,
V=45V - =+
R =759 .
40 IVin =71 mV RMS . | o
105 108 107 108 ~65 -35 —15 5 25 45 65 85 105 125 —55-35 -15 5 25 45 65 85 105 125

 — FREQUENCY (Hz)

T — TEMPERATURE (°C)

T — TEMPERATURE (°C)
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rDS(on) vs Temperature IIN vs V|N and Temperature Capacitance vs Vp or Vg 8
% 1000 1 20
g Vg=—-75V 00 VinNL=0 N
H Ip=-1mA Vinn =5V 18 [=Cp(on) * Csfon) (-]
w I 80 16 =1 wd
z 3 \\ T CAPACITANCE IS MEASURED ON
;( 5 2 TEST TERMINAL TO COMMON
@ ] w
z 3 g I
z £ ~J g 10 VinL =0.8 V-
w 40 Ving =
g 1 g g 8 [~Cspor e N
3 | | |~
7 z o 6
E L1 = 20 .
% o T Nk Coloff)
0 /r 0 2 ]
8 100 —55-35 -15 5 25 45 65 85 105 125 0
-85 -15 25 65 105 T _ TEMPERATURE (°C) -0 -8 6 -4 -2 0 2 4 6 8 10
T - TEMPERATURE (°C) Vp OR Vg — DRAIN OR SOURCE VOLTAGE (VOLTS) N
Y o
TravAL vy EUITING T RANDIcN O q
LOGIC INPUT
Vi v+ Equivalent ““OFF"’ Circuit _ 46
?5v (rnsv QP
§ § +4 {
Rgen =0 2
GEN 1 D v, 0.34 pF [ N
| 1k g
v ! Ry a4 z
= Veen D D 10K I 28eF 2.9 pF 0.8pF o
N O
= = = VGEN=5V
LoGIC
INPUT VR -15V "
- - +4 >
If RGN, R or C is increased, there will be 2 \
proportional increases in rise and/or fall times. N -
0 Q
b
Application: THREE MODE INTEGRATOR . (]
GEN = «Q
2
R3 . w
AA 29
WA~ ES €
DG28 c °g A .
1 RS ] -
okr
Ry o* i >3 :\..
SET VA s A g -2
nput 9 VvV -
i I ouTPUT o
Vs Rq * +
ANALOG s o”, VGeEn=-5V
Y ineut O—‘VW——-—o’r‘ 4 — Vo 2 w
i JVA 0
T 1 : .
L -4
FEATURES 6
© MINIMAL INTEGRATION ERROR
$ $ DUE TO LOW CHARGE FEEDTHROUGH
© LOW LEAKAGE 0 0.4 08 1.2 16
1 2
LOGIC INPUTS T — TIME (uS)

Application: VIDEO/BLANKING/SYNC. SIGNAL COMBINER

DG281
o*
VIDEO ' s VIDEO
INPUT W vipEomITe m‘ ourruT
o |
SYNC/BLANKING o\ an | —sc,/]/L !
I | LEVEL (~ve DC) T
BLANKING _D-D—l :
I | BLANKING —aD—D__ — :t
SYNC <
VIDEO
ouTePUT
T 0
r | a
-
FEATURES SYNC o———LD—D—I 0
© MINIMAL OUTPUT SPIKES 0
DUE TO LOW CHARGE FEEDTHROUGH | 1/2x DG281 | 3
© NEGLIGIBLE FEEDTHROUGH | | =
DURING BLANKING INTERVAL X
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DG300 DG301 DG302 DG303
DG304 DG305 DG306 DG307

iconix

;4

Siliconix

Monolithic CMOS Andlog
Switches
designed for . . . o ncowesnaby Fuged

O Latchproof CMOS

: 1#c ® Low Standby Power
® Portable, Battery Operated Circuits * - 0 e e
B Low Leakage Switching ® Miinizee Stgmol Eeror
° . . © 0.1n ypical Leakage
i.e. Sample and Hold Circuits o Low Operating Power
. . O 0.06 uW Typical for DG304-407
m communlcatlon SYSfems ® Reduced Voltage Drop Across Switch in ON
H H H : Condition
B Low Level Switching Circuits o raion <50
m Fast Switching Circuits ® Minimizes Suitching Time
. O Typ ton & toff ns
SUCh as MUItlplexers ® Minimizes System Power Requirements
. O Single Supply Operation Capabilities
m Standard Linear Dual Supply o Easiy Intorfacod
Voltages or Single Supply Systems o 77L, oTL and cMOS Input Compatible
® Reduces External Component Requirements
DESCRIPTION O Logic Input Overvoltage Protection

The DG300 through DG307 switch family features four switching functions using CMOS technology for low and nearly
constant ON resistance (less than 50 2) over the full analog signal range. In the ON condition the switches will conduct
current in either direction with no offset voltage. With low power dissipation, (a few milliwatts for the DG300-303, a few
hundred microwatts for the DG304-307), this series of switches becomes an ideal candidate for battery-powered or remote
-switching applications. The switching speed is among the fastest available with the low quiescent power dissipation. In the
OFF condition, the switches will block voltages up to 30 V peak-to-peak. A logic input driver controls the ON/OFF state of
the switches. (See the ‘“Pin Configuration’’ for switch status with a logic “‘1"" input.) The DG300-303 switches are TTL and
CMOS input compatible and have a logic ““0" state with an input less than 0.8 V and a logic ““1”* state with an input greater
than 4.0 V. A pull-up resistor should be added for totem pole TTL outputs. The DG304-307 switches are CMOS input
compatible and have a logic ‘0"’ state with an input less than 3.5 V and a logic /1" state with an input greater than 11 V
(for 15 V positive supply). The logic inputs are protected against overvoltage up to 18 V above and 36 V below the positive
supply. The combination of low cost, low power, low resistance and fast speed optimizes system design.

PIN CONFIGURATIONS
DUAL SPST DG300 or DG304
Dual-In-Line and Flat Package

SPDT DG301 or DG305
Dual-In-Line and Flat Package

Metal Can Package

Metal Can Package

ORDER NUMBERS:

V+ (SUBSTRATE AND CASE)
P NC [ [5 V+ pG300AP OR DG300BP | DG301AP OR DG3018P NC [
D1 D2 5g304ap OR DG3048P | DG305AP OR DG30sBP D10 ]
NCG] AA [EINC e packace 11 seepackage 11 NC O -
S1[E | (] So S1[E] :
i DG300CJ DG301C
NC [5] I 7] NC NC [] I
o= I O =t DG304Cs DG305C) = |
1> i 2 SEEPACKAGE7 SEE PACKAGE 7 b O,
GND [7] [s] V— GND [7] 5] V— GND
DG300AL OR DG304AL | DG301AL OR DG305AL
TOP VIEW TOP VIEW TOP VIEW TOP VIE
SEE PACKAGE 16 SEE PACKAGE 16 w
ORDER NUMBERS: ORDER NUMBERS:
DG300AA OR DG300BA [ oGic|SwiTeH Toaic T swi1 [ sw2z]DG301AA OR DG301BA
DG304AA OR DG304BA o | orF o ToFF T On | DG305AA OR DG305BA
SEE PACKAGE 2 1 | own 1 |on | oFe| sEEPackaGE2

ORDER NUMBERS:

DUAL DPST DG302 or DG306

Dual-In-Line and Flat Package ORDER NUMBERS:

I:c O ] ¥+ DG302AP OR DG3028P
3 [z} (2154 pG306aP OR DG306BP
D3 E:r] [’:::E D4 see packace 11 LOGIC| SWITCH

D1z D

1 & 7 Dy 0 | OFF

i 0 Jas, o Lo

G"‘:; g"' ‘42 'sz SEE PACKAGE 7
5 v
N DG302AL OR DG306AL
TOP VIEW

SEE PACKAGE 16

SWITCH STATES ARE FOR LOGIC "“1” INPUTS (POSITIVE LOGIC)

DUAL SPDT DG303 or DG307
ORDER NUMBERS: Dual-In-Line and Flat Package

DG303AP OR DG303BP I\SIC ] [ v+
DG307AP OR DG307BP 3 [ 7 S4
SW1[sw3

LOSICIsw 2 swa SEE PACKAGE 11 ?)3 E—-;] E,v—'_“«l 34
o [oFF|on DG303CJ s1 E-“_ﬁ ¢ZI Sz

1 |on |oFF DG307CJ |N1 E~ o "&’
SEE PACKAGE 7 16 L IN2

DG303AL OR DG307AL ONP [ & v—-

TOP VIEW

SEE PACKAGE 16
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ABSOLUTE MAXIMUM RATINGS

ViNtoGround . . . . . . . vtaigv,vt-36V

VgorVp . . . . . . . . . ... .Vtov-
V¥toGround. . . . . . . . . . . . . *36V
VitoV- . . . . . . . . . . . . . . 438V
Current, Any Terminal (ExceptSorD) . . . . 30mA
Current, Sor D, Continuous . . . . . . . . 30mA
Pulsed 1 ms 10% DutyCycle . . . . . . 100mA
Operating Temperature (A Suffix) . . . -5bto +125°C
(B Suffix) . . . =-20to0+85°C

(CSuffix) . . . . 0to+70°C

Storage Temperature (A & B Suffix) . . -65to+150°C
(CSuffix) . . . . -65to+125°C

ELECTRICAL CHARACTERISTICS

Power Dissipation™

14 Pin Sidebraze DIP (P)** . . . . . . . 825mW
14 Pin Plastic DIP (J)*** . . . . . . . . 470mW
Metal Can (A)**** . . . . . . . . . 450mW
Flat Package (L)***** . . . . . . . . . 750mW
*Device mounted with all leads welded or soldered to

PC board.

**Derate 11 mW/°C above 75°C
***Derate 6.5 mW/°C above 25°C
****Derate 6 mW/°C above 75°C
*****Darate 10 mW/°C above 75°C
“Absolute Maximum Ratings are stress limits only. Exceed-
inyg thecs limiss moi- cauce devica d=maae Electrical Charac-
teristics define the functional operating limits.”

All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters and high and low temperature limits

to assure conformance with specifications.

Max Limits
h A/B Suffix C Suffix Unit Test Conditions
Characteristics V+=+15V,V-=-15V,Gnd =0 V
Tye! -850 o | 125760 o) asoc| 70°c "
25°C |-20°C 85°C
Minimum Analog Signal i =
1 15 216 | 215 216 |+ V |switch ON Ig = 10mA
VANALOG Handling Capability * 15 S
—]
2 Drain Source 30 | so 50 75 | 50 so| 75 Vp=+10V,ig=-10mA
"DSs(on) ON Resistance Q - - Note 2
3 30| s0 50 75 | s0 s0| 75 Vp =-10V,ig=+10 mA
s
a | w ‘ Source OFF 0.1 1| 100 s | 100 Vg=+14V,Vp=-14V
5 :, S(off) Leakage Current ~0.1 1 | -100 _5 |-100 Vg=-14V,Vp=+14V ot 2
[ - ote
S1H |, Drain OFF 0.1 1| 100 5| 100] |vD=+14V,vs=-14v
7 Dloff) Leakage Current _0.1 -1 | -100 -5 |-100 Vp=-14V,Vg=+14V
=1
8 | Channel ON 0.1 1 100 5| 100 Vp=Vg=+14V Note 2
9 D(on) Leakage Current 1 o 2 | —200 _5 |-200 Vp =Vg=-14V
[ -
01N . Input Current DG300-3030nly  |-0.001 | -1 -1 -1 -1 ViN=t15V
nld INH Input Voltage High| pG300-307 onty | 0.001 [ 1 1 1 1 WA [viy=+15V
12 g L Input Current Input Voltage Low -0.001 | -1 -1 -1 -1 Vin=0
13 ton Turn ON Time 0G300-303 150 300
14 toff Turn OFF Time Only 130 250
— See Switching Time Test Circuit
15 ton Turn ON Time DG304-307 110 250 ns
16 tof Turn OFF Time Only 70 150
o DG301/303
Break-Before-Make . A
- -Bef - |
17 x Ton ~ toff Interval DG305/307 Only 50 See Break-Before-Make Time Test Circuit
181 o | Csionm Source OFF Capacitance 14 Vg = 0, Note 2
19| & | o Drain OFF Capacitance 14 Vp =0, Note 2
20 Cmon) +Cg(on) Channel ON Capacitance 40 pF |Vp = Vg =0, Note 2 f=1MHz
21 6 Vin=0
J— Cin Input Capacitance
22 35 VN =+15V
Vim0 AL 1K, C = +75 oF
OFF Isolation3 62 as | N L L
23 Vg =1 Vgus, f =500 kHz
24 i+ Positive Supply Current 0.23 1 0.5 0.5 1 mA
1 Vin =4V (One input) (Al Other Inputs = 0)
25 - Negative Supply Current -0.001 [ -10 | -10 | =100 -100 .
gative Supply Current | 1z300.303
%6 | g | 1+ Positive Supply Current Only 0.001 | 10 10 | 100 100
u Vin = 0.4 V (All Inputs)
27 |5 |- Negative Supply Current -0.001 | =10 | -10 | -100 -100
— LA
s | P I+ Positive Supply Current 0.001 [ 10 10 | 100 100 (A
il Iy VN = +15 V (All Inputs)
29 Y - Negative Supply Current | 55304.397 [-0-001 | -10 -10 | -100 =100
30 I+ Positive Supply Current Only 0.001 | 10 10 | 100 100
— Vi = 0 (Al Inputs)
3 - Negative Supply Current -0.001 | -10° | -10 | -100 -100
NOTES: DG300 ICMA-A  DG302 ICMB-A
1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. DG301 ICMA-B DG303 ICMB-8
2. VN = Input voltage to perform proper function, DG300-303: VN — For logic “1" = 4 V, for logic *
DG304-307: V, — For logic “1” = 11 V, for logic DG304 ICMA-C  DG306 ICMB-C
3. “OFF" Isolation & 20 log Vg/Vp, Vg = Input to OFF switch, Vp = Output . DG305 ICMAD  DG307 ICMB-D
s/Vo- Vs [5)

p ((S(ata]l

©1980 Siliconix incorporated
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DG381 DG384 DG387 DG390

iconix

Switches

Siliconix

Monolithic CMOS Analog

BENEFITS
® Environmentally Rugged
O Latchproof CMOS

Low Standby Power
O 0.06 uW Typical

designed for . . .

m Portable, Battery Operated Circuits *

[ Low Leqkage SWifChing ® Minimizes Signal Error
. r4 ° O 0.1 nA Typical Leakage
i.e. Sample and Hold Circuits o Low Operating Power
° . o 7.5 mW Typical
u communlcahon SYStems ® Reduced Voltage Drop Across Switch in
H N H H ON Condition
m Low Level Switching Circuits > oo <500
B Fast Switching Circuits ® Minimizes Switching Time
' ° O Typ ton & toff < 180 ns
SUCh as MUH’Iplexers ® Minimizes System Power Requirements
. O Single Supply Operation Capabilities
®m Standard Linear Dual Supply :
A h ® Easily Interfaced
Voltages or Single Supply Systems o 77L, D7L/cMOS Input Compatible
O Pin to Pin Replacement for DG 180 Series
Switches )
©® Reduces External Component Requirements
DESCRIPTION O Logic Input Overvoltage Protection

The DG381 through DG390 switch family features four switching functions using CMOS technology for low and nearly
constant ON resistance (less than 50 £2) over the full analog signal range. In the ON condition the switches will conduct
current in either direction with no offset voltage. With low power dissipation, a few milliwatts, this series of switches
becomes an ideal candidate for battery-powered or remote switching applications. The switching speed is among the fastest
available with the low quiescent power dissipation. In the OFF condition, the switches will block voltages up.to 30 V
peak-to-peak. A logic input driver controls the ON/OFF state of the switches. (See the ‘“Pin Configuration’ for switch
status with a logic ““1"" input.) The switches are TTL and CMOS input compatible and have a logic 0"’ state with an input
less than 0.8 V and a logic “/1" state with an input greater than 4.0 V. A pull-up resistor should be added for totem pole
TTL outputs. The logic inputs are protected against overvoltage up to 18 V above and 36 V below the positive supply. The
combination of low cost, low power, low resistance and fast speed optimizes system design.

SWITCH STATES ARE FOR LOGIC “1” INPUTS (POSITIVE LOGIC)

PIN CONFIGURATIONS
DUAL SPST DG381 SPDT DG387
Metal Can Package Dual-In-Line Package Dual-In-Line Package Metal Can Package
s, s NC ] I ne 01 B2
D1 "+=D2 o NC ] 5] NC -
Ne 7 NC Losic LoGic [ sw1[swz]. Dy EE} —b2 s ST
NC ém Ne 2 0 [OFF [oN | S1E— ISy Qne
IN &} 51 INy ‘1’ - gn: 1 | on |orr| INEFD-ifNe  INGQD> O v-
\Z30 BA , Ve [ AV oy GND
NC [ . [EIGND NC (] 5] GND Ne
TOP VIEW TOP VIEW TOP VIEW
TOP VIEW ORDER NUMBERS: ORDER NUMBERS:
; DG381AP OR DG381BP DG387AP OR DG3878P
ORDER NUMBERS: SEE PACKAGE 11 *(SUBSTRATE *(SUBSTRATE SEE PACKAGE 11 ORDER NUMBERS:
DG381AA OR DG381BA DG381CS AND CASE) AND CASE) DG387C) DG387AA OR DG387BA
SEE PACKAGE 2 SEE PACKAGE 7 SEE PACKAGE 7 SEE PACKAGE 2
DUAL DPST DG384 DUAL SPDT DG390
Dual-In-Line Package Dual-in-Line-Package
D1 f—® IS'\'II 2 [ i S — ] Sr\':
2| | 5] | "

ORDER NUMBERS: 'gg E ' v - 'gg E_‘ % W ORDER NUMBERS:
DG384AP OR DG384BP g/ | 5 GND LOGIC | sW1-4 Logic | W1 [ sws3 S3E T GND  DG390AP OR DG3908P
SEE PACKAGE 12 Sa G2 [N 0 OFF W2 swa) o =" FENc SEE PACKAGE 12
DG384C) D4 B! é,m vi 1 oN 0 | OFF | ON Dz G é_ﬂ ve DG390C)

SEE PACKAGE 8 .| oFF SEE PACKAGE
Nel] | T INg 1 _Lov el | TN CRAGES

Dy E=—-{31Sy Dg EH—-5 S2
TOP VIEW TOP VIEW

1-74
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ABSOLUTE MAXIMUM RATINGS

VINtoGround . . . . . . V+ +18V, V+ —=36 V Power Dissipation™

Vs to Vp P e A 14 Pin Sidebraze DIP (P)** . . . . . . . 826mW
V+toGround . . . . . . . . . +36V 14 Pin Plastic DIP (J)*** . . . . . 470 mW
V+to V— e £ A Metal Can (A)**** . . . . . . . . . . 450mW
Current, Any Terminal (ExceptSorD) . . 30 mA
Current, Sor D, Continuous . . . . . . . . 30mA
Pulsed 1 ms 10% Duty Cycle . . . . . 100 mA
Operating Temperature (A Suffix) . . -55to+125°C *Device mounted with all leads welded or soldered to
(B Suffix) . . -20to+85°C PC board.
(C Suffix) . 0o +70°C **Derate 11 mW/°C above 75°C
Storage Temperature (A & B Suffix) . . -65to+150°C ***Derate 6.5 mW/°C above 25°C
(C Suffix) . . -65 to +125°C ****Derate 6 mW/°C above 75°C

“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

ELECTRICAL CHARACTERISTICS

All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters and high and low temperature limits to
assure conformance with specifications.

Max Limits
L - - . Test Conditions
Characteristics A/B Suffix C Suffix Unit V+=+16V,V—=—-15V,Gnd =0V
Typ' [-85°C/| ., [125°C/} o o
25°c | -20°C 25°C 85°C 0°c|25Cc|70C
1 Minimum Analog Signal R . _
VANALOG Handling Capability 15 £15 | 215 #16| 15| Vv | Switch ONIg=10mA
2 Drain Source 30| 50 50 75| 50 [ 50| 75 Vp =+10V, Ig=-10 mA
—— DS(on) Q Note 2
3]s ON Resistance 30 50 50 75| 50 50{ 75 Vp=-10V,ig=+10 mA
— W
_4 AN Source OFF 0.1 1 100 5| 100 Vg=+14V,Vp=-14V
5|1 Stoff) Leakage Current 0.1 -1 | -100 5 | -100 Vs--tav.vp-+tav |
— ote
6| H Drain OFF 0.1 1 100 5| 100 Vp=+14V,Vg=-14V
—1 | 'olotn Leakage Current nA .
7 eakage Curren -0.1 -1 | -100 -5 | -100 Vp=-14V,Vg=+14V
8 Channel ON 0.1 1 100 5| 100 Vp=Vg=+14V
— ID(on) Note 2
9 Leakage Current -0.1 -2 | -200 -5 | -200 Vp=Vg=-14V
10 . Input Current -0.001]| -1 -1 -1 -1 ViN=+5V
e L Input Voltage High 0.001 1 1 1 1 pA [vy=+15V
12 IINL Input Current Input Voltage Low -0.001 -1 -1 -1 -1 Vin =0
13 ton Turn ON Time 150 300 ] o
— See Switching Time Test Circuit
14 toff Turn OFF Time 130 250 oS
_Before-
15} D | ton - toff Break-Before-Make 1, 387/390 only 50 See Break-Before-Make Time Test Circuit
Y Interval
16 ': Cs(off) Source OFF Capacitance 14 Vg =0, Note 2
17imM CD(off) Drain OFF Capacitance 14 Vp =0, Note 2
1_8 é CD{on) + CS(on) Channel ON Capacitance 40 pF | Vp =Vg=0, Note 2 f=1MHz
9 ) 3 Vin=0
Cin Input Capacitance
20 35 ViN=+16V
ViN=0,R_=1KQ, C| =+15pF
2 OFF Isolation® 62 ag | N L L
Vs=1VRus. f =500 kHz
22 STis Positive Supply Current 0.23 1 0.5 0.5 1 mA
—u VN =4V (One Input) (All Other Inputs = 0)
23lp | I- Negative Supply Current -0.001 -10 -10 -100 -100
24| P |1+ Positive Supply Current 0.001 10 10 100 100 HA
—L - Vin = 0.4 V (All Inputs)
25 v I— Negative Supply Current -0.001 -10 -10 -100 -100
NOTES:
1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing DG381 ICMA-E  DG384 ICMB A
2.V = Input voltage to perform proper function, Vy for logic 1" = 4 V, for logic 0" = 0.8 V DG387 ICMAB  DG390ICMB B

06€90 £L8€9a ¥8€9a L8€9a

I saypjImg Bojpuy

3. "OFF" Isolation £ 20log Vg/Vy = Input to OFF switch, Vp, = Output
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DG300 DG301 DG302 DG303
DG304 DG305 DG306 DG307
DG381 DG384 DG387 DG390

iliconix

TYPICAL CHARACTERISTICS
'DS(on) V$ Vp and

'DS(on) Vs Vp and

Temperature Power Supply Voltage
100 T T 1 - 25°
Vt=+15V_| Ta=25°C
z v-=-15V z
S g S
3] 8
£2 g
s
23 e 8% /\:_
Su Su /
2z £z
TE 40 <= 40 / c
a2 et~ 125°C a2
[ 2 B
3= T 25°C Ha A~ -
5 z 20
g - 8 A
55°C
0 0 ;
15 10 5 0 5§ 10 15 -5 -0 -5 0 5 10 15
Vp — DRAIN VOLTAGE (VOLTS) Vp — DRAIN VOLTAGE (VOLTS)
Devnce. Pov_ver Dissipation OFF Isolation Insertion Loss
vs Switching Frequency vs Frequency
Single Logic Input
100 100
Evi=+15v 7
Ev-=—15v - 0
s - Ta=25°C 2322
E - vs=15v / T 8 S 2s|5
z RL=2KQ z ISR = a4
2 10 3 NS INSERTION =
2 7 2 e N| LOSS 6 2
o & < m
@ y A - =
g # 3 < ] -8 3
a DG300-303 2 N ]
« L 40 2
o, DG381-300 s N o
g 7 i 4
5 — I" 22 % ”I &
& - DG304-307— V+=15V,V—=—15V]
} } I CLoAD =3 pF
T I Vs=1VRms
L BMS
0.1 1 10 100 1K 10K 100K 1M 108 108 107 108
LOGIC SWITCHING FREQUENCY (Hz)
50% DUTY CYCLE f — FREQUENCY (Hz)
*
Is(off) OF ID(ofﬂ vs Temperature™ 'D(on) vs Temperature
100 =5V | 3 0 FsTEv ——¥
_ y-=-15V I = v-=-15V —1
e 3 — z IVpl=iVs = 15 V 1
i £
oz 2
-4 3]
3x 10 w1
@* 3 <
19 <
— <
= w
S = ]
23 5
S 1 g' 0.1
= Z
5z i
2< o
25 ] )
aQ —=
H
0.1 2001 z
25 45 65 85 105 125 - 25 45 65 85 105 125

T — TEMPERATURE (°C)

T — TEMPERATURE (°C)

*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.

Output ON Capacitance
vs Drain Voltage

50

Cpyon) * Cs(on) — OUTPUT ON CAPACITANCE (pF)

20

[} 2 4 6 8 10 12 14
Vp — DRAIN VOLTAGE (VOLTS)

Cyn — INPUT CAPACITANCE (pF)

Input Capacitance vs
Input Voltage

04-DG307)

|, TRANSITION (INDETERMINATE
DUE TO ACTIVE INPUT

(DG300-DG303)
(DG381-DG390)

0 2 4 6 8 10 12
Vin — INPUT VOLTAGE (VOLTS)

14 16

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

RGEN=0 s

If RgeN. Ry or C is increased, there will be
proportional increases in rise and/or fall RC
times. Applying VGEN to D rather than S
results in much greater spikes.

Vi = LOGIC INPUT (VOLTS)

Vg — OUTPUT VOLTAGE (VOLTS)

e !
4 DG300 THRU DG303—
DG384 THRU DG390
2 DG381 INVERTED LOGIC
° I
woaicveut |||
il
® 1
10 DG304 THRU DG307—
INPUT
5
0
LOGIC INPUT
e
+10 I I
’ *SEE NOTE
+5
VGen=10V e~
0 v
" N
0
VGEN =5V
5
0
s VGEN =0V
[ ]
0
S e
VGEN=-5V
0
5 74/
-10 I
VGEN=-10V
[ 0.4 08 12 16
t— TIME (us)

*Note: The turn-off time is primarily limited here by the
RC time constant (100 ns) of the load.

1-76
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t— SWITCHING TIME (ns)

ton/tofi/thbm —
SWITCHING TIME/BREAK-BEFORE-MAKE TIME (ns)

ton/toff — SWITCHING TIME (ns)

TYPICAL CHARACTERISTICS (Cont'd) SWITCHING TIME TEST CIRCUIT
o — (DG300-307 DG381-390)
Switching Time vs Temperature Switching Time vs Temperature
DG300-303, DG381-390 DG304-307
220 220
FTTEY T T
200 } o= 15y A 200 |- V*t=+15V LOGIC “1” = SWITCH ON *
% v Vv-=-15V VINH
180 | ViNH =40V 1 S8y sy ) LOGIC / \
ViNL =0V toN 2 L _ INPUT 50%
160 — ; 160 ViNL =0V r t,<20ns o /- ‘\
140 Z 140 t<20ns
e o 1
120 T OFF % :ztﬂ) ON vs
100 e [ I 90%
80 z 80 i —
60 | 60 T SWITCH 10%
- ouTPUT
40 40
20 20 | ‘Oll |~ | (0" |—-—
o
-55 -35 -1 &® 25 45 65 85 105 125 -556-35 -15 5 25 45 65 85 105 125 t ViINH !
T — TEMPERATURE (°C) T — TEMPERATURE (°C) pon s somnnern
[DG304-307 5V |
Switching Time and Break-Before-Make Time Switching Time *INVERTED LOGIC FOR DG381
vs Positive Supply Voltage vs Positive Supply Voltage
DG300-303, DG381-390 DG304-307 +18v
v
. 240 V- =-15V v SWITCH
5 V= -5V Ta =25°C s D ouTPUT
Ta =25°C VINH = V1 Vg=3V O T A Vo
ViNH=4.0V g 200 ViNL =0 1
400 ViNL=0V < \ IN _'l RL [
X ; 300 33pF
= 160 \
[} N
300 '0"\ 2 . - =
I n
3 Logic -
200 § 120 toff \ — INPUT _GND v l —15v
‘O.N\ @ N = =
3 \\
100 — \S 80
thbm DG301/DG303 ONLY
0 40
0 5 10 15 0 5 10 15
Vv* — POSITIVE SUPPLY VOLTAGE (VOLTS) v+ — POSITIVE SUPPLY VOLTAGE (VOLTS}
Switching Time Switching Time Input Switching Threshold
vs Negative Supply Voltage vs Negative Supply Voltage vs Positive Supply Voltage
DG300-303, DG381-390 DG304-307 DG300-307, DG381-390
250 I EETEEY 240 v Trisv |
Ta =25°C Tpo =25°C . 'r_ = ;;?CV
V| =+40V \ =+15V P Ffa= T "
200 v::: =0 F 200 N v:::‘ -0 © e DG304-307
s N E /
£ on gy
150 ton g 160 é E 4
8 23 -
- 5
100 n g 1 \ g E 3 / .
T ~ s
] LA
= 2 2 L A
K3 > i— ///////////
50 % 80 it z V///////////// DG300-303
K t———t 1 DG381-390 —|
40 {
0 -5 -10 -15 0 -5 -10 -15 0 5 10 15

V- — NEGATIVE SUPPLY VOLTAGE (VOLTS)

V- — NEGATIVE SUPPLY VOLTAGE (VOLTS)

v+ — POSITIVE SUPPLY VOLTAGE (VOLTS)

BREAK-BEFORE-MAKE TIME TEST CIRCUIT SPDT (DG301, DG303, DG305, DG307, DG384, DG390)

LOGIC “1” = SWITCH ON Viny
Loaic Vinm DG300-303 DG381-DG3%0 4V +15V
0% DG304-307 15V T vt
2 '\ SWITCH
ov 5 D, OUTPUT
Vsi Vs1=3V Cs> ﬁ?\,_l———(‘rb -0 Vo1
2 2
/_.—._\ Vep=3V & ../I" O Vo2
(I Epawmal
swch"ov__Jvo‘ 3 4 Riag Rig L2 L Cut
ouTPUT 300 2 3300 0% T33 pF T 33pF
LoGIC
%7
s2 INPUT
Vo2 GND =
50% = = v-
SWITCH - - 15V
ouTPUT ov
= tBBM  —|
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DG300 DG301 DG302 DG303
DG304 DG305 DG306 DG307
DG381 DG384 DG387 DG390

iconix

GNDO-

4

v-O

e be by

INPUT PROTECTION

APPLICATIONS

Single Supply Operation

The DG300 series of analog switches will switch positive analog signals while using a single positive supply. This will allow
use in many applications where only one supply is available. The trade-offs or performance given up while using single
supplies are: 1) Increased rpg(ON); 2) slower switching speed. Typical curves for aid in designing with single supplies are
supplied in the Figures below. As stated in the absolute maximum ratings section of the data sheet, the analog voltage
should not go above or below the supply voltages which in single operation are V+ and 0 volts.

RDS(on) Vs Analog and Positive Supply Voltage

170

150

130

110

90

70

"DS{on) — ON RESISTANCE (OHMS)

With V—=0V

A Tasasic

\

~—_]

V+=45V
[

<

T

V+=+15V

|11

L]

2 4 6 8 10 12 14
VA~ ANALOG VOLTAGE (VOLTS)

5

°

c
N

o

V71h — INPUT LOGIC THRESHOLD (VOLTS)

LOGIC INTERFACE AND SWITCH DRIVERS

ton/toft — SWITCHING TIME (us)

Threshold Voltage vs Positive Supply

V-=0v
Ta=25C

DG304-307—

DG300-303
DG381-390

5 10 15
V+ — POSITIVE SUPPLY VOLTAGE (VOLTS)

Switching Time vs V+ — Positive Supply Voltage

ANALOG SWITCH

—
V-=0V

Tp =25°CH

5 10 15
V+ — POSITIVE SUPPLY VOLTAGE (VOLTS)

Single Supply Range:
(V—and GND Tied Together)
V+: 45V to +26 V

Analog Signal Range:
V—-< VANALOG < V+
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Quad Monolithic SPST =3

Siliconix
[ ] Bl
CMOS Analog Switch
[ ce
designed for... W
\!
BENEFITS
m Portable, Battery @ High Speed Switching With Break-Before-
Instrumentation e 00 msee Tvoica
° ° ° ~ EOT-=L?\O"¢QC T-Dll)ri’call
m Automotive Applications

® Single Supply Operations

m Computer Peripherals © +5V 10430V
® CMOS Compatible (positive logic)

n High speed MUI“PIeXing ® Wide Signal Range +15 V
m Low Leakage Switching .
m Sample and Hold .
m Data Acquisition Systems

Low Standby Power
O 300 uWatt Max

Minimizes Signal Error
o rpg <100 Q
O Ip(off) = 0.1 nA Typical

® Environmentally Rugged
O Latchproof CMOS Process

DESCRIPTION

The DG308 is a monolithic quad single-pole single-throw analog switch fabricated in complementary MOS technology. In
the ON condition, each switch will conduct current in either direction and in the OFF condition each switch will block
voltages up to 30 volts peak-to-peak. The ON-OFF state of each switch is controlled by a driver. With CMOS logic ‘1’ at the
input the switch will be ON, with logic ‘0" at the input the switch will be OFF.

PIN CONFIGURATION

Dual-In-Line Package

Ny OO =L
1
o1z, I R
S I g
V- 4} [130 v+ (SUBSTRATE)
GND Z] 123 N/C
4 (5} 1S3
D4 E}_H.CE}J%
|
INg 8} LQG— 9 1INg
TOP VIEW
LOGIC SWITCH
0 OFF
1 ON

TENTATIVE DATA SHEET

This page provides tentative information on a new product. Siliconix reserves the right to change specifications for this
product in any manner without notice.

©1980 Siliconix incorporated
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DG308

iconix

ABSOLUTE MAXIMUM RATINGS Storage Temperature (A & B Suffix) .... —65to +150°C
VN to Ground vt+igv,vt-36v (CSuffix) ....... —65 to +125°C
VgorVp ......... vitov™ Power Dissipation (Package)*
VItoGround .. ..ot +36 V 16PinDIP* .. ... ... ... . 900 mW
VItV +36 V 16 Pin Plastic DIP*** ... ... .......... 470 mW
Current, Any Terminal (ExceptSorD) ........ 30 mA *Device mounted with all leads soldered or welded to
Current, Sor D, Continuous . . ............. 30 mA PC board.
Pulsed 1 ms 10% Duty Cycle . .. ... 100 mA **Derate 12 mW/°C above 75°C.
Operating Temperature (A Suffix) —55 to +125°C ***Derate 6.5 mW/°C above 25°C.
(B Suffix) ...... ~20 to +85°C “Absolute Maximum Ratings are stress limits only. Exceed-
(C Suffix) ....... 0t0+70°C  ing these limits may cause device damage. Electrical Charac-

ELECTRICAL CHARACTERISTICS

teristics define the functional operating limits.”

All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters and high and low temperature limits

to assure conformance with specifications.

MAX LIMITS
(Note 1) T TEST CONDITIONS
CHARACTERISTIC TYP A/B SUFFIX CSUFFIX  |uyniT Vi=+15V
25°C [-55°C o~ [125°C/ o o o V-=-15V,Gnd =0V
—20°C 25°C 85°C 0°c | 25°Cc|70°C
Minimum Analog
1 VANALOG Signal Handling +16 15 +15 +156l| 15 v Switch ON Ig =10 mA
Capability
2 Drain Source <90 100 100 Vp=10V,Ilg=-1mA
DSlon) N Resistan Q ViN=15V
3 s esistance <90 100 100 Vp=-10V,ig=1mA
4 |w Source OFF 0.1 1 5 Vg=14V,Vp=-14V
1| Is(off) Leakage Current ViN=0V
5171 eakage Curren -0.1 -1 -5 Vg=-14V,Vp =14V
[ . = ==
6|k oot Drain OFF 0.1 1 5 A LYs=14v.vp--14 v Vin =0V
7 Leakage Current -0.1 -1 -5 Vg=-14V,Vp=14V
8 Drain ON 0.1 1 5 Vp=Vg=14V
1D(on) Leakage C ViN=18V
9 eakage Current -0.1 -2 -5 Vp=Vg=-14V
Input Current
1 =
0 '{‘ lINH Input Voltage High | ©%01 1 1 VIN=18V
p Input Current HA
npu urren
1 _ _ _ -
‘1'-, lINL Input Voltage Low 0.001 1 1 ViN=0V
12 ton Turn-ON Time 100 170 170
RL=1KQ
13 toff1 Turn-OFF Time 70 95 95 ns
. See Switching Time Test Circuit
14 -
3 toff2 Turn-OFF Time 95 CL = 35pF,Vg=3V
15 2 Cs(off) Source OFF 7 Vg=0V,Viy=0V
M Drain OFF - -
16 ! CDlof)  (capacitance 7 pF [Vp=0V,V|y=0V
Cp(on) *+  Channel ON
17 =Vg= =
Cs(on) Capacitance 20 VD=Vs=0V,ViN=15V
) VIN=0 V,R_=1K 2, CL = 15 pF
1 |
8 OFF Isolation (Note 2) >50 dB V§ = 1 Vrme, f = 1 MHz
19 I+ Positive Supply 10 100
s Current
u HA ViN=15Vor0V
20]|p|- Negative Supply _10 _100
Current
NOTES:

TENTATIVE DATA SHEET

ICMD

1. Typical values are for DESIGN AID ONLY, not guaranteed
and not subject to production testing.

Vg = Input to OFF Switch

Vpl
2. OFF Isolation = 20 log19 —— Vp = Output

IVg!

This page provides tentative information on a new
product. Siliconix reserves the right to change spec-
ifications for this product in any manner without
notice.

SWITCHING TIME TEST CIRCUIT

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

v

CHANNEL 1 G1sv
swirc L1 Qs
INPUT SWITCH

S1 o, ouTPuT
Vg3V oo T 2]

v
| o
i, |
Locic
WUt

L,

ov

(REPEAT TEST FOR

Vo=V,
o Ysa= CHANNELS 2, 3AND 4)

Ry
"DS(on}

LOGIC “1” = S ON
Lo6ic sV,

INPUT

<10ms 75V 7 u
y<toms o
swiTcH
INPUT 7
swiTeh 09 Vo 09vo
ouTPUT ]
o 01vo
— ot
= ton f=— | o2
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8-Channel Multiplex Switch g

with Decode Stieenb
i f
desngned or... BENEFITS
H : : ® Reduces Cross-Talk in Systems
. MU""pIQXIng Slgnals O Break-Before-Make Switching
[ ] Dafa Acquisifion ® Easily Interfaced
O Pull-Up Resistors on Inputs for TTL
Compatibility

CESenipTioNn

The DG501 is designed to function as a single-pole, 8-position (plus OFF) electronic switch. The function is implemented
by using eight P-channel MOS field-effect transistors as analog switches. In the ON state, each switch will conduct current
equally well in either direction and in the OFF state each switch will block voltages up to 10 V peak-to-peak. The ON-OFF
state of each switch is controlled by drivers, which are in turn controlled by a 3-bit binary word plus an Enable-Inhibit
input. The truth table shown below indicates the binary word required to select any one of the eight switch positions. Logic
input levels ““L" and ““H"’ correspond to positive logic ’0’' and ““1"*. Assuming supply voltages of +5 V and —20 V, logic "‘L"’
< 0.6 V and logic “H"” > 3.5 V. “Pull-up’’ resistors are provided at each logic input to improve TTL compatibility. The rise
and fall times of the drivers are designed to provide break-before-make switch action.

FUNCTIONAL DIAGRAM PIN CONFIGURATION

Dual-in-Line Package

var 7] [0 a1
o
SIGNAL INPUTS o] 120 &
['s S S5 S v 4] 13 v—
12 " 10 9
j ? 7 ? 5 5] (70 51
L LD 11 1L 5 0] [,
S5L.8 (555
—1 TOP VIEW
o ORDER NUMBERS: DG501AP OR DG501BP
14 % SEE PACKAGE 12
A0 2
Logic © I ? » DG501CJ
INPUT | = 3 SEE PACKAGE 8
Al 2 —OD * . . .
2 Both V+ lines are internally connected, either one
% 7 or both may be used. V+ common to substrate.
A2
L 2
I TRUTH TABLE
LOGIC INPUTS CHANNEL
A A" A? ‘ON’
e A
8 <£ 7 J) 6 é) 5 L H L H S
| S Se S Ss | 3
SIGNAL INPUTS H H L H Sa4
L L H H Sg
H L H H Se
L H H H S7
H H H H Sg
X X X L OFF

©1980 Siliconix incorporated
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DG501

iconix

ABSOLUTE MAXIMUM RATINGS
VHtoV—. ... .... ... —03,+30V. Operating Temperature (A Suffix). . ..... —55to 125°C
VHO VA, VER « «cveeeeeeeeenn .. —03,+30V (B Suffix)....... —20to85°C
V+HtoVDOrVg. « o evveeeennnann.... —0.3,430V (CSuffix)...... . 0to 70°C
VptoVg...... - 54 AV Power Dissipation ™
VA, VEhtoV—. . ... 30V 16PINDIP*™ ... ... ......... e 900 MW
VporVgtoV— . ... ..ot 30V 16 Pin Plastic DIP**% . . .. .............. 470mW
Current (Any Terminal) ................. 20mA *Device mounted with all leads welded or soldered
. (]
Storage Temperature (A & B Suffix) ..... —65to0 150 C to PC board.
. 0
(CSuffix) ...... .. —6510125°C **Derate 12 mW/°C above 75°C
.0
***Derate 6.5 mW/°C above 25°C
“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.”
All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits
to assure conformance with specifications.
MAX LIMITS TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC DGSNIA DGO0IE/C uNIT V—=-20V,V+=5V, Vgy=3.5V
—s5°C | 25°C . [125°C [ -20°c/| 25°C | 8s°c/ VAL=06V.Van=35V
o°c 70°C
1 150 150 225 | 150 150 200 Vp=5V
2| 200 | 200 300 | 200 | 200 | 300 Vp-0 '\;5_: ='1_;“0A\'/
B Drain-Source 250 250 375 | 250 250 350 o [y
9s "DS(on) ON Resistance 200 200 300 | 200 200 300 Vp=5V
B 250 250 375 | 250 250 350 '\;5_‘ ;1“105‘:?’
_5'1'. 600 600 900 | 600 800 900 Vp=-5V
—|c Source OFF _ -
7|n [1s(off) Loakoge Current -1 | -1000 -3 | -150 Vs=-5V,Vp=5V
— Sorr VEN=06V
rain _ _
8| |iD(off) Leakage Current -8 ~-4000 -10 -500 nA Vp=-5V,Vg=5V
Channel ON e
9] [1D(on) #5000 | gavage Current 8 | 4000 10 500 Vp=Vg=5V
Input Current, :
10, [ Inut Voltage Low -1.2 -1.2 mA | vaL=0
Input Current,
1| |iynH Input Carrent High -150 Min ~150 Min| KA
12 " Switching Time of 15 15 | See Switching Time Test Cricuit
3| | ftransition Multiplexer 55 25 | Vs1= 11V, Veg =71V, Vg7 = gnd
14| lton Turn-ON Time 1.2 Typ* 1.2 Typ*
15| | toff Turn-OFF Time 0.8 Typ* 0.8 Typ* us \S/ee Swi(cl;i:\/g Time Test Circuit
—v S(all) =
Break-Before-Mak . *
16} : topen I(:f;vale ore-Make 0.05 Typ 0.05 Typ'
77|M [ton Turn-ON Time 20 Typ* 2.0 Typ*
— Same as Above, Except V- = —15 V/
18] ¢ [toff Turn-OFF Time 08 Typ* 0.8 Typ*
m Source OFF R R
19 |Cs(off) Capacitance 10Tye 10Tye
— — pF | Vg=Vp=5V VEN =06V, f=1MHz
N rain . .
2] |Coiofd Capacitance 20Typ 20Typ
S|1— Drain Supply Current -6 -6
v Source Supply Current ) ) VEN©O
pli+ ource Supply Curres mA AllVA=0
Pl Drain Supply Current -6 -6
L VEN=35V
v+ Source Supply Current 7 7
*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. IPAA
APPLICATION HINTS*
V+ V- VEN YIN Vgor Vp
L. . Enable Input Logic Input
Positive Negative Analog
Suppl Supp! Voltage Voltage Signal
PPy PPY " Min High/  VynH Min/
Voltage Voltage Range
V) W) Max Low  VjNL Max W)
(v) v)
+5** -20 3.5/0.6 3.5/0.6 -5to +5
+5 -15 3.5/0.6 3.56/0.6 -5 to +5
*Application Hints are for DESIGN AID ONLY, not guaranteed
and not subject to production testing.
**Electrical parameters chart based on V+=5V,V—=-20V.

1-82

©1980 Siliconix incorporated



TYPICAL CHARACTERISTICS

'DS(on) Vs VD
and Temperature

1000 —F—
V+=+5V —]
" V= 20¥—]
g3 I
8z I — [
o =
T R Ry e
2 Z 100 = = C.
-
o a
La —65°C
e
2z
25
10 & ;
-5 -4-3-2-1 01 2 3 4 5
Vp — DRAIN VOLTAGE (VOLTS)
'DS(on) VS VD
and Temperature
1000 ——
Ve=45V
w V—=-15V—
= -
3% I I e LG
oo [~ 3y
P &’\\L\ '\\1 25°C
22 .0 —
2 _— =
s 2 —55"C—
LE
€
%8
o
10
-5 -4-3-2-1 0 1 2 3 4 5
VD — DRAIN VOLTAGE (VOLTS)
Switching Time vs
Temperature
30 —I l I
ton Vp=-5V
Y <
w
2 20 //
Y
1) Let=""1
z ton Vp=+5V
I 15
g
H torf Vpr+5V—{ |
10 -
M
05 toff Vp=—5V"

0
-55 -356 -16 6 25 45 65 85 105 125
T — TEMPERATURE (°C)

“OFF" Isolation vs R
and Frequency

100 m
90
80
_ N §=1000
g 70
i— R = TKON N
g & NS
H
50
3 NN
2 % N
e \\
I
S

10 H
|
0
108 107
f — FREQUENCY (Hz)

108

1p(off)/!s(off) ~ DRAIN AND SOURCE

LEAKAGE CURRENT (nA) C — CAPACITANCE (pF)

CURRENT (mA)

Cp(off): Cs(off) Vs VD

Vi=45V
0 [-y_ =gy
va
)
2 Cd(otf)
- ’_—d}
15
10
//
5
e L o S

-6 4-3-2-1 0 1 2 3 4 5
Vp — DRAIN VOLTAGE (VOLTS)

1D(off)/1S(off) VS

Temperature
100
| 1
10 D(off)
1
1S (off)
|
0.1
| - S, LJ[ i t
s T T
PP N [ I

25 45 65 85 105
T — TEMPERATURE (°C)

125

Supply Current vs

Temperature
9 T T
V=45V
8 V—=-20V 1
; ALL INPUTS=0V
6
N
5 I+
s O ™~
3
3 I~ -l
——
2
1 IIAI
1

0
-60-40-20 0 20 40 60 80 100 120 140
T~ TEMPERATURE (°C)

+5V

v

-20V

A

o[ AT AE
1A l A L1_J_ A l
45V 4BV

1V, I
“OFF” ISOLATION =20 LOG ~-OUT
IVINI

If RGEN. RL or Ci is increased, there will
be proportional increases in rise and/or fall

RC times.
E 5 8
2 F
5 6
2595
Q2 4
gy
=4 2
[
zd O
5 IN
-2
6
: "
Nl
[
VGEn =5V
-2
6
4
2
0 ~
-2
Vgen=+1V
4 GEN \
6
4
2 2
3
g o
W -2
Q
VGEN=0V
2 GEN
ot
H
C o4
g
g 2
2
© o
|
5 -2
2 4
VgeEn= -1V
GEN
-6
2
0
-2 //
-4 \\ 7/
-6
Vgen=—5V
-8
-1 1 2 3 4
t— TIME (us)

OUTPUT

0

CL
10 pF

i
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DG501

iconix

SWITCHING TIME TEST CIRCUIT

SCHEMATIC DIAGRAM

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.

5V
INPUT
tt;<20ms \

+5V -20Vv
50% -
V+ V-~ K ov
$ O/‘ b [+ ton—*
Vs1 o-——g ¢—O OUTPUT v o]
2 _0/ _l_
A 30 pF
s X P OUTPUT v
3 O/A - 90% l A—
< Vs(aLL) =+1V
4 = =
v S QA 10% NG~
s2:7 5 e
c A 4 OUTPUT topen S Vo
S O/A Vg =-1V
Vgg=+1V
S7 —O/‘— 8
< 10%
;) /
Vgg O——0C- A
90%
A1 ATl a2 lEN \\
10% .
INPUT 5V ouTPUT Ne—— Vg
Vgp=+1V
= s1 [+——"{"ransition transition
Vgg=-1V

T

o s hglhe bg L Le b b Le bg Lelgly LI1 s
1 o 7 g g g g .
Y E - | P
o % 1';3_ E‘E Ll'gr_* L"é— LI';_§:_‘ ‘5___ = ii.t:oi&v}:s'.}'.‘vs
LOGIC INPUT ’ = L‘E LIE L]lé: L-Ig
R | e i
- Ty [ TRl [T
a0 i [ = = s, =Tt . = 15
i “tE e RlE e v,
AT iy o o5
.:fJ ;H ;L'J fj_di_:t g‘itdg

Sg J CHANNEL NO.

3

©1980 Siliconix incorporated

1-84




8-Channel Multiplex Switch

with Decode
designed for . . .

B Multiplexing Signals
B Data Acquisition

DESCRIPTION

The DG503 is designed to function as a single-pole, 8-position (plus OFF) electronic switch. The function is implemented
by using eight P-channel MOS field-effect transistors as analog switches. In the ON state, each switch will conduct current
equally well in either direction, and in the OFF state each switch will block voltages up to 20 V peak-to-peak. The ON-OFF
state of each switch is controlled by drivers, which are in turn controlled by a 3-bit binary word plus an Enable-Inhibit
input. The truth table shown below indicates the binary word required to select any one of the eight switch positions. Logic
input levels ‘L and ‘“H’’ correspond to positive logic ‘0" and “1”’. Assuming supply voltages of 10 and —20 V, logic “‘L"
< 0.6 Vandlogic “H"” > 8.5 V. The rise and fall times of the drivers are designed to provide break-before-make switch action.

Siliconix
BENEFITS

® Reduces Cross-Talk in Systems
O Break-Before-Make Switching

FUNCTIONAL DIAGRAM

SIGNAL INPUTS

3 s
Qm
Ll

[

1

ENO-

ADM 20

LOGIC l 2

INPUT| —
Al O~T—D

21

16 2

| 22

L
b & &b

PIN CONFIGURATION

Dual In-Line Package

ENC (160 A2
v+ 7] [i50 A
03] 72 40
v+ 4] =R
S0g] 775 5
576 770 52
%] o 5
] 7 s

TOP VIEW
ORDER NUMBERS: DG503AP OR DG503BP
SEE PACKAGE 12

*Both V+ lines are internally connected, either one
or both may be used. V+ common to substrate.

TRUTH TABLE

LOGIC INPUTS CHANNEL
A Al A g ‘ON’
L L L H )
H L L H S5
L H L H s3
H H L H S4
L L H H S5
H L H H Sg
L H H H s7
H H H H sg
X X X L OFF

1-85
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DG503

iconix

ABSOLUTE MAXIMUM RATINGS

Current (Any Terminal) .. ... e -20 mA

V+toV—.....

V+to VA, VEn . . Storage Temperature (A & B Suffix) ... ... -65 to 150°C

VHIOVDOrVS. v et oo ee e eaen e . Operating Temperature (A Suffix). .. .. ... —55to 125°C

VDIOVS . et ettt e e e (B Suffix)......... —20 to 85°C

VA.VEnhtoV—. . ... i Power Dissipation®. ... .. ... e 900 mW

VporVstoV—.........ooinvnnnnnn, *All leads soldered or welded to PC board. Derate
12 mW/°C above 75°C

“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

ELECTRICAL CHARACTERISTICS

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits
to assure conformance with specifications.

MAX LIMITS TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC A SUFFIX B SUFFIX UNIT V—=-20V,V+=10V,Vg,=85V
-55°C | 25°C |125°C | -20°C | 25°C | 85°C VaL=06V,Vay=85V
1 150 150 225 150 150 200 Vp=10V
2| |osion) g":'"'s‘,’“'” 250 250 375 | 250 | 250 350 o [ vp-o Is=-1mA
3 \fV 600 800 1250 600 800 1000 Vp=-10V Ig=-100 A
I Source OFF = -
4 ¢ [1s(0th) Loakage Current -2 | -2000 -3 -150 Vg=-10V,Vp=10V
—c ——r VEn =06V
H rain i » = _ - -
5|Hlip(otf) Leakage Current 8 4000 10 500 nA Vp=-10V,Vg=10V
—
Channel ON
=Vg=10V
6 1'Dlon) * ISlon) | gakage Current 8 4000 10 500 Vp =Vg=10
1 Input Current, _ =
7 N lINL Input Voltage Low - ! kA VaL=0
8 " Switching Time 15 15 See Switching Time Test Circuit
ttransition of Multiplexer i : Vg1=t1V Vgg=71V,Vgy_7=gnd
9o [ton Turn-ON Time 1.2 Typ* 1.2 Typ* us
" See Switching Time Test Circuit
10| Y |t Turn-OFF Time 0.8 Typ* 0.8 Typ*
M Py il — Al Vs(all) =1V
Break-Before-Make
A o .
1 I topen Interval 0.05 Typ 0.05 Typ
|
Source OFF . »
12| | Cs(off) Capacitance 5Typ 5 Typ Ve =05V,
PF | Vs=Vp=0 f=1MHz
13 |c Drain OFF 20 Typ" 20 Typ*
Dloff) Capacitance
14 S {1— Drain Supply Current -6 -6
—u VEn=0
15] 1+ Source Supply Current 8 8
—P mA
16| P |1— Drain Supply Current -6 -6
—L VEn=85V,Va=0
17y 1+ Source Supply Current 7 7
*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. IPAA
APPLICATION HINTS*
VEn VIN
V+ V- . VgorV
L i Enable Input Logic Input N D
Positive Negative Volt Analog
Suppl Suppl Voltage 019 signal
Vo:,t: ye Vo.l):;ye Min High/ ViINH Min/ Ragn e
vy vy MaxLow  VINLMax T
(v) (v)
+10** -20 8.5/0.6 8.5/0.6 -10 to +10
+5 -20 3.5/0.6 3.5/0.6 -10 to +5
+10 -15 8.5/0.6 8.5/0.6 -5 to +10
+5 -15 3.5/0.6 3.5/0.6 -5to +5

*Application Hints are for DESIGN AID ONLY, not guaranteed
and not subject to production testing.

**Electrical parameters chart based on V+=+10V, V—=-20 V.
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TYPICAL CHARACTERISTICS

"DS(on) ¥ VD

and Temperature Cp(off) Cs(off) Vs VD
1000 —
V+=+10V 3]
v—=—20v ] 30 vi=+10V _|
w V-=-20V
2z
33 N +125°C z >
s e N T~ “ /
w - w 20
2 2 100 Sy - % //
g E 1 +25°C E o5 Cdloff)
58 i ER S P o
?: g 10
38 !
8 ° s
Csoff)
W——— - ~— " — - l —
-10-8-6 -4 -2 0 2 4 6 8 10 -10-8-6 —4-2 0 2 4 6 8 10
Vp — DRAIN VOLTAGE (VOLTS) Vp — DRAIN VOLTAGE (VOLTS)
ID(off)/!S(off) VS
Switching Time vs Vp Temperature
' ' ' 100
Vi =410V 3 F |
30 v—=-20V | 5 1 -
= 23
i 28 N g &m0
w \ Z2 e ; =
w N L8 Dloff)
= 20 - R LZ
o gc
2 \ 83 1
I 15 ow " T
e ) —
E ton £ —
& 10 ; 53 's(off)
Ji 1?\\ T4 o e
0s = :
0 001
-10 -8 -6 -4 -2 0 2 4 6 8 10 25 45 65 85 105 125
Vp — DRAIN VOLTAGE (VOLTS) T — TEMPERATURE (°C)
Switching Time vs Supply Current vs
Temperature Temperature
Z T 1
:,’: =+—1;o\(/ V=410V
R 30 §L=1K — 6 V—=-20V —
B L =30 pF A
W 25 Vp=+1V 5 I+, [1—
¥ - . N -
£ 20 ] I RNSYEEN
o - =
2z ton e I~
I o z \\\\
g s € 3 -
H 0 / 3 2 I+, (1| r
1 - t, i Vog =85V
M f h OE
4 I B B e e
05 1
0 0
—60-40-20 O 20 40 60 80 100 120 140 ~60-40-20 0 20 40 60 80100 120 140
T — TEMPERATURE (°C) T - TEMPERATURE (°C)
“OFF" Isolation vs R
and Frequency
+5V -20V
100
V+ V-
" f f
80 ~ ? oVout
=1
@ 70 N G o — RL J'HF
§ R =1K u\ \\ —c/ I
g o0 S | ==
5 s N AN I
g 40 ™ \‘ _q/
20
10 Aol Aﬂ__T__IAz lEN
0 +10V = +10V
105 108 107 108

f— FREQUENCY (Hz)

1V, |
“OFF” ISOLATION = 20 LOG - OUT
Vin!

+5V -20V
e v

- D___outwur
12:2 'Lfl'i F
| I Pl
> = <
_0/
|
L
DA
200 A10 2 EN
LOGIC
INPUT

If RGeN. R or Ci is increased, there will
be proportional increases in rise and/or fall
RC times.

8
5@
55 6
20
02 4
85
o< 2
]
zg °
<3 IN
-2
8
6
: ’[
: J
[
VgEN =¥5 V
-2
6 T
: |
2
0 ~/
-2
VGEn =1V
L GEN )
6
PR S
@ 2
3
g o
w |
Q =
g VGEN =0V
-4
5
S
4
2
& 2
2
5 o
I
-
52
i
Vgen =-1V
-6
2
0
2 //
N \
-6
s Vgen = -5V
-1 0 1 2 3 4
t = TIME (us)
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DG503

Siliconix

SWITCHING TIME TEST CIRCUIT

0V
+10V —-20V INPUT
ot < 20 ns
?w Tv— ( 0% ov 7*

-O OUTPUT [*—ton—
v =ttt

&
A
PO

30 pF
OUTPUT

V,
3 90% [ Am———
Vs(aLL) =1V \[
! 10% - —
Vsa27 S5 o/A
open

OUTPUT et

t,
pe 90%
% Q/A Vgp=-1V
s Veg=+1V
7 ~
A4
S 10%
3 o

1”-—\/\/\/&4
I

Vgg O—0 4
90%
A0 Al] a2 lEN
10%
INPUT +10V OUTPUT N——v,
Vgy=+1V
= S1 Ytransition Yransition
Vgg=-1V

SCHEMATIC DIAGRAM.

T
]
v_vt:
ﬁ.
I
iy
VA4

T O v-
L|<, (NEGATIVE
p >3 SUPPLY)

n
]
WA
A
WA
]
e

1
S
iy

Y]
_11
=0
_17
5]
_I
a3
_
25U
_I

13
[ve % L] ':_i _L]E HE Hi v
: L e ]|

i1 R R R k1 = S

LOGIC INPUT

ST |p9]
_
LRNIRS
_
35]
_
3]

-
It

-H—kl—T " H<
l
||‘-Iilr
1
a3
7
A 3]
_I
1S
_1

3] HS]
_r‘P
]

e [0
IR

il

B
BT
I
IS
IFal
1]
_
ST
Fal
1
_
=T
il

ol B B8 B

| S S2 S3 Sq S5 Sg
INPUTS

r

Sg ICHANNEL NO.
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Differential 8-Channel/

16-Channel CMOS  wcverrs
Analog Multiplexer . ;oo
designed for...

Easily Interfaced

O TTL, DTL and CMQOS Direct Control
m Data Acquisition Systems .
= Multinlaxina Reference Sianals .«

Over Military Temperature Range
[} ]
m Communication Systems

® Low Stand-By Power

O 36 mW Typical Stand-By Power

Reduces System Cross-Talk

O Break-Before-Make Switching Action

Reduces External Component Requirements

O 15 V Analog Signai nanye wiu £33 Y

Supplies

DESCRIPTION
The DG506 is a single-pole 16-position (plus OFF) electronic switch array [DG507 is a double-pole 8-position (plus OFF)]
which employs 16 pairs of complementary MOS (CMQOS) field-effect transistors designed to function as analog switches.
In the ON condition each switch will conduct current in either direction, and in the OFF condition each switch will block
voltages up to 30 volts peak-to-peak. The ON-OFF state of each switch is controlled by drivers, which are in turn controlled
by a 4-bit binary word (DG507 by a 3-bit binary word) input plus an Enable-Inhibit input. The truth table below shows the
binary word required to select any one of the 16 switch positions, provided a positive logic ‘1" is present at the Enable
Input. With logic 0"’ at the Enable input all switches will be OFF. The logic decoder and the Enable inputs will recognize
voltages between 0 and 0.8 V as logic ‘0" voltages, and voltages between 2.4 and 15 V as logic ‘1"’ voltages. The input can
thus be directly interfaced with TTL, DTL, RTL, CMOS and certain PMOS circuits. Switch action is break-before-make.

FUNCTIONAL DIAGRAMS

16 Channel MUX DG506 8 Channel MUX DG507

V& V- Gnd Vet V& V= Gnd Vet
h br T ha ’ T r he hs
e 5 $iz0 ot
s 1] a
s3-22 — AR % e 28,5
83 & =
§7 . $7a 2 |
8 28.p g}: 1 g
Szp- 1
A 2
— sg,';,- | Dp
4 el Séb
T § v
L A= : 5 i H
DG506 CMOS DECODE LOGIC DG507 CMOS DECODE LOGIC

14 15 16 17 18 15 l‘ls l17 118

A3 Ay Ay Ag E, *OPTIONAL (NORMALLY LEFT OPEN) ' Az Ay Ag En
TRUTH TABLE PIN CONFIGURATIONS
2 DG506 DG507 Dual-In-Line Package DG507 DG506
A3 v+ <] 281 Tn
NC ]2 271>

X NC 3 26[ [

0 S16 <I]a 25| Tn

0 S15 <s 24| TH

0 S1 =I]e 2[Ts

Y S13 =<7 2{Tn

Y s12 s 21[ T

0 D S11 <o 20 Tn

0 1 G S10 <] {10 19| Tn

o La 8 4 8 l s S gn  wefD

1 0 0 0 1 9 ° GND 2 w[Th

1 0 0 1 1 10 6 *VREF <13 16

1 0 1 0 1 11 A3 <L 1

1 0 1 1 1 12 TOP VIEW

AT I N romones o v

1 : 9 (1) : :‘; ORDER NUMBERS:

1 1 1 1 1 16 DG506AR OR DG506BR DG506CJ

DG507AR OR DG507BR DG507C
Logic “0" = VAL < 0.8V, Logic “1"" = VoY > 2.4 V, Screen is DG507 SEE PACKAGE 13 SEE PACKAGE 14
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DG506 DG507

iconix

V=toGround . ........

Continuous Current, S or D
Peak Current, Sor D

VIN (A, En, or VREF) to Ground
VgorVptoV+ .............
VgorVptoV— .............
V+toGround . . .............

Current (Any Terminal, Except S or D)

ABSOLUTE MAXIMUM RATINGS

(Pulsed at 1 msec, 10% Duty Cycle Max)
Storage Temperature (A & B Suffix).. ...
(C Suffix) . ......

ELECTRICAL CHARACTERISTICS

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits
to assure conformance with specifications.

. 03V, v+
0,-32V

0,32V

16V
-16 V
30 mA
20 mA

40 mA
—65 to 150°C

. —65t0 125°C.

Operating Temperature (A Suffix). ...... -55to 125°C
o .. (BSuffix)....... —20to85°C
(CSuffix)........ 0to70°C

Power Dissipation (Package)*
28 PinDIP*™*. . ... .. e
28 Pin Plastic DIP***

1200 mW
625 mW

*All leads soldered or welded to PC board.
**Derate 16 mW/°C above 75°C.
***Derate 8.3 mW/°C above 25°C.
“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.””

Lr"°' Note 1 MAX LIMITS
lote 1)
MEASURED [TESTS A SUFFIX B/C SUFFIX TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC TERMINAL | PER g; o - UNIT] s < 15V, V—=—15 V, Ground = 0, VRg = Open
N o o | — N
TEMP -85°c | 25° [128°C | 7 125°€ 0 (Note 4)
1] | vanaLog Minimum Analog Signal 15 15| 15 15 | 15| v | Switch ON Ig=10mA
Handling Capability
2 Drain Source sob 16 270400 | 400] 500 | 450 |450 | 650] | Vp=10V,ls=-200uA | sequence each switch on
-~ | - = .
3] |™PSlo") ON Resistance 16 | 230|400 | 400| 500 | 450 |450 | 550 Vp =10V, 15=-200uA| VAL =08V, Van =24V
4| |arps(on) Drain-Source ON StoD 16 6 % " rbS(on) AVE
Resistance Between 10V <Ve<10V
Channels B S
1S
5 16 [~0.005 +1] 250 +5 | 150 Vg=10V,Vp=-10V
W iiorm Source OFF Leakage s s D
6 ~'r Current 16 |-0.005 1| 50 5 | 150 Vs=-10V,Vp=10V
7l ¢ 1| —0.03 +10 [+300 +20 |+300 Vp=10V,Vg=—10V
— H DG506 VEN =0
8l ", Drain OFF Leakage o 1] -003 10 |£300 £20 |+300 Vp=—-10V,Vg=10V
ry Dloff) Current 2 [-0.015 +5 [£200 +10 |+200 Vp=10V,Vg=-10V
— DG507 nA
10 2 |-0.015 +5 [£200 +10 |+200 Vp=-10V,Vg=10V
1 16 | —0.06 +10 [£300 +20 |+300 Vs(all) =Vp=10V
= DGS06 .
12 1p(on) Channel ON Leakage o 16 | -0.06 +10 ]300 +20 {300 Vs(all) =Vp=-10V Sequence each switch on
13 (Note 2)  Current 16 | -0.03 +5 [+200 £10 |+200 Vg(an) =Vp =10V VAL=08V,Vay=24V
— DG507
14 16 | —0.03 +5 |£200 £10 |+200 Vs(all) = VD =10 V
15 } Address Input Current, (5) 4 |-0.002 -10] -30 -10 | -30 Vp=24V
I Input Voltage High 514 | 0.006 10| 30 10| 30 Va-15V
N Peak Address Ag. A1, A:
. A1, A, — I "
17 5 1A(peak)  pous current Tag) EN (5) 4 75 uA | See Curve “Ip vs VA
18| T Address Input Current, 3 [-0.002 —10] -30 ~10 | 30 VEN =24V |
— |iaL . AllVA=0
19 Input Voltage Low 1 1-0.002 ~10| -30 -10 | -30 VEN =0 |
Switching Time "
20| | twansiton  of ;M::e;" b 06 1 See Figure 1
Break-Before-Mak
reak-Before-Make
21 topen Interval D 0.2 us
22| 2 {ton(eN)  Enable Turn-ON Time D 1 1.0 15
— Y See Figure 2
2 2 toff(EN)  Enable Turn-OFF Time D 1 04 1
™M . VEN=0,RL = 1K ©,Cy_ = 15pF
4
2 (': OFF Isolation (Note 3) D 68 dB Vg = 7 VRMS, f = 500 KHz
Source OFF -
25| |Cs(off) Capacitance s 16 6 Vs=0
— oF Vegn =0, f = 140 KHz
26l 1. Drain OFF DG506 o 1 a5 Vp =0
27 Dloff)  capacitance DG507 2 23 D
281§ |1+ Positive Supply Current v+ 1 5.2 10 10
—lu - VEN=5V
29{p |- Negative Supply Current V- 1 -5.2 -10 -10
—1r - mA AllVA=0
L Positive Supply Current v+ 1 1.2 25 25 Ve =0
I Negative Supply Current V- 1] 12 -25 -25 EN
NOTES:
1. Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing DG506 ICXBA,
2. Ip(on) is leakage from driver into “ON" switch. DG507 ICXBB
Vpl
3. OFF Isolation A 20log —— Vg = input to “OFF" switch Vp = output due to Vg.
= st .
4. Functional operation is possible for supply voltages less than 15 V, but the input logic threshold will shift.

(See the applications section.)

For V+=|V—{ < 10V, 1.5 V may be applied to the VREF terminal. The VRgF terminal has R\ = 45K Q
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TYPICAL CHARACTERISTICS

1} S(on) — DRAIN-SOURCE ON RESISTANCE (OHMS)

Vin — INPUT LOGIC THRESHOLD (VOLTS)

rDS(on) Vs Vp and Temperature

'DS(on) Vs Vp and
Power Supply Voltage

g I
700 V=415V g 700
V-=-15V e I
W |
600 g s D
g
«
500 2 500 4
H ~
400 z 400 e
125°C M ()
1 P
300 e o 300 ~
25°C. =) A
ot 1T ] t
200 I 2 200 A—V=+18V, V== —15V
=1 Z
-{»5“}3 < B - V+=+12V, V=
100 11 g 100 C—V+=+10V, V== 10V
| L .D—V+:+8V,V-=—BV
%5 -0 -5 0 5 10 15 g -5 10 -5 0 5 10 15
vp— LOAIN VUL s mel IIUTT 8 He — NRAIN VO TARE (MNL TE
i *
Logic Threshold | S(off) Vs Temperature
vs Power Supply Voltage
2 10
20 £ V=415V
s V—=-15V
&
o
15 5
: 3}
s § !
\'\\\\\\\\\\\\ §
1.0 = ::JJ
I
5
o 01
05 2 E
2
3
I
£ oo
8 £10 12 +15 # 2 4 65 8 106 125

V+ AND V— POWER SUPPLY VOLTAGE (VOLTS)

IavsVa
(Terminals Ag. A1, Ag, Az, EN)
-125 T T T T
Vi=415V |
< V-=-15V
=100
z s
& LB
S s 25°C
o 25°C
e
2
g
Z 50
o
Q
o
-
| 25
<
0 T
1 TYPV, 2 3
V — LOGIC INPUT VOLTAGE (VOLTS)
OFF lIsolation vs Frequency
100 [~
U I[JI%
™
g w0 [ R =1KQ
> N
o
I a1
] \\
8
E o Ry = 10 megQ
S
1
)
32 V4= 415V, Vo= 16V
VGND =0, VEN =0 U]
CLOAD = 15 pF, Vg = 7 VRMS m
0 Ll LIibl L1 LI
104 108 108 107

f— FREQUENCY (Hz)

T — TEMPERATURE (°C}

ID(off) and Ip(on) Vs Temperature™

10
V+=+415V
V-=-15V

\\\\\\\\\\\Q\i\\\\i?\\\\i\i\\\\\\
ALUMIMDMIMIIN

A Y
s IR
A T T R T T THHR

T T T T  H*’k}w
ARl HHHHHnnnw

S\ x\\\\\\\\\\\\\\\\\\\\\\\\

/

CURRENT (nA)

o

I1D(off)! o ID(on)l— DRAIN ON LEAKAGE

/

25 4 125
T - TEMPERATURE (°C)
Power Supply Current
vs Temperature
—_ T T
<é 7 V+=415V
- V-=-15V
o, ~ | T
2
VEn=24V
< _ ~q_Ven
=1
(=]
>
g ~
2
< 3
H
o 2
3 e Ven =0
« 1 I ———
= I

0
-65 -35 -15 5 25 45 65 85 105 125
T — TEMPERATURE (°C)

*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.

Typical delay, rise, fall, settling times, and
switching transients in this circuits.

15V OPEN -15V
Rg=1000 GND VRgp V-
S1
e Sy
|
]
|
: DG506 D Vour
- : Cu
15 pF
I
RGEN = 1000 =
S16
Ag Ay Ay Az EN
L ' |
=_VGEN
LOGIC
INPUT
3 +15V

If RGEN- Rs: or C_is increased, there will be
proportional increases in rise and/or fall RC
times.

@
-
o
(<]
2
w
Q
<
-
3
>
-
g 2 ]
£ 0
2 LOGIC INPUT
g -2
g
S
1
z
>
.
5
VGEN=+10V
s
p
A
4
2
VGEN=+5V
2
w
Q
s
-
-
[=]
>—-
5g 2
E2, — -
22
| -2 v
. -
3 LGENT
>
2
"
4 VGEN=-5V.
b I
6 T 1
5
-5 Vgen=-10V
-10 I
-1
t - TIME (uSec)
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DG506 DG507
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SCHEMATIC DIAGRAM

Typical Logic In

V+ [SUBSTRATE]

terface (+SUPPLY)

Typical Switch

3

g
e

]

g
—f
T

H

—

]

a8
A e Q4 a6 Qa9
D W ) = !
LOGIC O—4 I—| _—~ F
INPUT F‘
R4
v+ 5KS Q10 a3
=
a7 v —< | fom
R2
450K | —— an
r—o VREF H
R3 I i
50K I
GND Ey'  GND V-
(CMOS LEVELS) (~SUPPLY)

SWITCHING TIME TEST CIRCUIT

Vsiy,
08 Vs “
SWITCH OUTPUT
Db
(SEE FIG 1)
[
08 Vsgy
Vssh
Logic
ttransition —mm| {~— ttransition INPUT
S1,0N
—{ ton (En) — - toff (En)
0
0.1 vol|-
SWITCH OUTPUT
Db
(SEE FIG 2)
0.9 Vol
vol-
Vsib'-
LOGIC
3svre INPUT
LOGIC INPUT
tr < 20 ns
tf < 20 n
' ) 50%}- -
0
APPLICATIONS Application Hints*
A" Vg or
+ - IN S
V. . v . VREF Logic Input VD
Positive Negative Reference
s ) s ! Pin Voltage Analog
upPPly - Supply . V|ynMin/  Voltage
Voltage Voltage Connection v Max Range
v) (v) v) INL 9
(V) (v)
+16** -15 Open 2.4/0.8 -15 to +15
Open or
+ - - +
12 12 1.4V 2.4/0.8 12to +12
+10 -10 1.4V 2.4/0.8 ~10to +10
+8*** -8 1.4V 2.4/0.8 -8 to +8

v+
D
Ap arn l Q72 [ -0
PCH
orive [T B2 "‘"‘T
I I Sm
CHm o O
NCH |
DRIVE 1
a73
V-
DECODE
AND
SWITCH
DRIVE
424V OPEN +15 V
VREF v+
En Sip—0:10v
Sq5 THRU
Sgg. D —o-_l
8ar “ar
Ag Sab THRU Sz, =
Ay DG507 Sgp[——O 10V
SWITCH
Ay Dy OuTPUT
GND = Voo
50 1MQ 35 pF
25 T
Figure 1
OPEN +15V
VREF v+
En Sipf—0-5 Vv
Sq5 THRU
"o SaarDa =07
A Sap THRU Sgp, —
) =
DG507 SWITCH
Ay Dy ouTPUT
GND V- Vpb
50
Q 1K 35 pF
2" T
Figure 2

* Application Hints are for DESIGN AID ONLY, not
guaranteed and not subject to production testing.

**Electrical Characteristics chart based on V+ = +15V,
V—=-15V, VREF = Open.

***Operation below +8 V is not recommended.
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8-Channel/4-Channel B
Differential CMOS =,

o TTL, DTL and CMOS Direct Control

Ana Iog Mu Iti plexer QOver Military Temperature Range

® Low Stand-By Power
O 36 mW Typical Stand-By Power

des '.gn ed for o000 ® Reduces System Cross-Talk

O Break-Before-Make Switching Action

|| Da'a AchiSition Sysfems ® Reduces External Component Requirements
° - O *15 V Analog Signal Range with 15 V
m Multiplexing Reference Signals Supplies
. . ® Environmentallv Ruaged
m Communication Systems o Latch-proof CMOS
DESCRIPTION

The DG508 is a single-pole 8-position (plus OFF) electronic switch array [DG509 double-pole, 4-position {plus OFF)], which
employs 8 pairs of complementary MOS (CMOS) field-effect transistors designed to function as analog switches. In the ON
condition each switch will conduct current in either direction, and in the OFF position each switch will block voltages up to
30 V peak-to-peak. The ON-OFF state of each switch is controlled by drivers, which are in turn controlled by a 3-bit binary
word input plus an Enable-Inhibit input. The truth table below shows the binary word required to select any one of the 8
switch positions, provided a positive logic ‘1" is present at the Enable Input. With logic 0"’ at the Enable input all switches
will be OFF. The logic decoder and the Enable inputs will recognize as logic 0" any voltage between 0 and 0.8 V, and any
voltage between 2.4 and 15 V as logic "*1"" inputs. The inputs can thus be directly interfaced with TTL, DTL, RTL, CMOS
and certain PMOS circuits. Delays are designed into logic decode and driver circuits to insure that switch action is break-
before-make.

DECODE TRUTH TABLE PIN CONFIGURATIONS
D 7 Flat Package Flat Package
1 16 1 16
G Aol — | m— m—
5 X "= T fo 7 T
° 0 _ En|:3 —T E"C3: T
8 | o v-— ——6ne V- —1
Y 13 3 13
0 $1 :5 |:zl Vi S1a:5‘ :? S1b
V] i ] S2 — 7Y S— S2p
1 0 ) L 1= 6 T 6 [
ogic 53|:7 !:0 S 53:;[; ? Sa3p
A T N O I N e e —
b X : 1 8 Logic “0" = D [—1ss  Da] Dy,
VAL <08V TOP VIEW TOP VIEW
FUNCTIONAL DIAGRAM DG508 ORDER NUMBER: ORDER NUMBER:
v s Gnd DG508AL DG509AL
fis Is [1a SEE PACKAGE 17 SEE PACKAGE 17
S1o—g 11 *Common to Substrate and Base of Package
:zo_a—-————/ y
3
Sa 1; T 118 op Dual-In-Line Package Dual-In-Line Package
Sso3
o
R " ma g e
sgo—f—{—— En 7] (750 A2 Enc 7] (15 16ND
DG508 CMOS
DECODE LOGIC V-3 147 ano V-3 (12 v+
I G Iz 10 4] 130 v+ Star 4] EJS“’
oMk & %3] 25 5 S20c5] 20
FUNCTIONAL DIAGRAM DG509 8306 =K s S3p
vr v- Gnd 306 110 56 326 | OF]
T1a 13 1s Sar 7] 107 57 Saar 7] 10154
4
:;a 5 - ~ . oc’s [9hsg D, g 9 1Dy
53: 6 Da TOP VIEW TOP VIEW
Saa 1; g V+ COMMON TO SUBSTRATE
S1b 9
Sppo2 o ORDER NUMBERS: ORDER NUMBERS:
P B2 Dy
s:: 0] DG508AP OR DG508BP DG509AP OR DG509BP
Pr—— SEE PACKAGE 12 SEE PACKAGE 12
DECODE LOGIC DG508CJ DG509CJ
l.ls l‘ lz SEE PACKAGE 8 SEE PACKAGE 8
Aq Ag En
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DG508 DG509

ABSOLUTE MAXIMUM RATINGS Storage Temperature (A & B Suffix) . . =65 to 150°C
(CSuffix) . . . . -65to125°C

VlN(A' EN}to Ground . . . . . . . -03V,v+ Power Dissipation (Package)*

VgorVptoV+ . . . . . . . . . . . 0-32V 16PInDIP** . . . . . . . . . . . . 900mw

VsorVptoV—. . . . . . . . . . . 0.3V yepipasticDIP*™* . . . . . . . . . 470mW

V+toGround. . . . . . . . . . . . . 16V Flat Package™** . . . . . . . . . . 750mwW

V—toGround. . . . . . . . . . . . . =16V .

Current (Any Terminal, Except Sor D) . . . 30 mA All leads soldered or welded to PC board.

**Derate 12 mW/°C above 75°C

Continuous Current, SorD . . . . . . . 20 mA o
***Derate 6.3 mW/°C above 25°C

Peak Current, S or D

(Pulsed at 1 msec, 10% Duty Cycle Max) . .  40mA ****Derate 10 mW/°C above 75°C
Operating Temperature (A Suffix). . . .—55to 125°C “Absolute Maximum Ratings are stress limits only. Exceed-
(B Suffix). . . . —20t085°C ing these limits may cause device damage. Electrical Charac-
(CSuffix). . - . . 0to70°C teristics define the functional operating limits.””

ELECTRICAL CHARACTERISTICS

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits
to assure conformance with specifications.

iconix

ot AR LTS DITIONS, UNLESS NOTED:
MEASURED| TESTS| TYPt TEST CONDITIONS, UNLE :
CHARACTERISTIC TerminaL| per | 25°c A SUFFIX B/C SUFFIXES _|UNIT V4= 15V, V—= 15 V, Ground = 0
TEMP. -55°c| 25°c | 125°c| -20°c | 25°C | 85°C
o°c 70°C
Minimum Analog Signal
1 VANALOG Handling Capability +15 15 | +15 15| +15 | v | Switch ON Ig=10mA
Capability
2 Drain-Source StoD 8 270 | 400 | 400 | 500 | 450 | 450 | 550 Q Vp=10V,lg=-200 A [Sequence each switch on
— T o
3 DS{on) ON Resistance 8 230 | 400 | 400 | s00 | 4s0 | 450 | s00 Vp=-10V, Ig = -200 uA | VAL=08V,Vay =24V
Greatest Change in Drain Ar [ DSton MAX - rps(on M'N)
4| | arpsion Source ON Resistance StoD 8 6 % | °'DSton) "DS(on) AVE
Between Channels -10V<Vg<10V
—s
sjwi | Source OFF s 8 |-0005 1 | 50 5| 50 Vg=10V,Vp=-10V
o] v| 'St Leakage Current s | -0.005 1| +50 5| <50 Vg=-10V,Vp=10V
7|s 1 |-0.015 £10 | +200 20 | +200 Vp=10V.Vs=-tov_| .
[~ Drain OFF DG508 ENT
- 0] - 720 | 22 Vp=-10V,Vg=10V
—8 1 1ptorn) Leakage b T ]-0015 10 | £200 20 [z200| [Vp=-10v,vg
9 [ ~0.001 P P +20 | 100 Vp=10V,Vg=—-10V
Current G509 2 |-0.008 +10 [ +100 0 NS s
70 2 |-0008 T70 | 100 T30 | 100 fVp==10v,vg=10V
—]
1 8 | -0.03 £10 | +200 20 | £200 Vs(all) = Vp = 10V
Drain ON DG508
2] | Leskage o 8 | -0.03 10 | 200 120 | 200 Vsia) = Vp = —10 V. Sequence each switch on
— on)
13 Current G509 8 |-0015 £10 | +100 +20 | £100 Vs = Vp =10V VAL=08V.,Vay =24V
12 8 |-0015 10 | +100 120 | £100 Vs(all) = Vp = 10V
ERE ‘Address Input Current, 43 |-0.002 -0 | -30 ~10 [ -30 Va=24V
6|1 AH Input Voltage High Ag. Ay (A)[ )3 | 0.006 70 | 30 0] 30 Va=-15V
=N
Peak Address EN " "
wle _ 1A VsV,
7181 1 AGpeak) ot o @3 75 uA | See Curve “I vs V!
18| T N Address Input Current | A Aq (Ag)| 3 | -0.002 -10 | -30 -10 | -30 Ve =24V | AIVA <0
L A=
19 Input Voltage Low EN 1 |-0.002 -10 | -30 -10 | -30 Ve =0 |
. Switching Time of
20| | Yeansition Multiplexer D 06 1 See Figure 1
Break-Before-Make
21 fopen Interval 0 0.2 Hs
22{D | tonlEN) Enable Turn-ON Time D 1 1.0 15
—y ~ See Figure 2
23] ot EN) Enable Turn-OFF Time D 1 0.4 1
A o VEN=0,R_=1KQ,C =15pF
FF 3 ‘L
24 W OFF Isolation D 8 68 98 lvg=7 VAMS, f = 500 kFiz
c Source OFF _
25[ 71 Csfoff) Capacitance s 8 5 Vs =0
— oF VEN =0, f = 140 kHz
%] | ¢ Drain OFF | DG508 D 1 25 Vi =0
27 Dloff) Capacitance [ DG509 5 2 2 o
28|S| I+ Positive Supply Current v+ 1 3.5 8.0 8.0
—{ U - VEN=5V
29]p [ 1- Negative Supply Current v 1 -35 -8.0 -8.0
—p — - mA AllVA =0
30 L I+ Standby Positive Supply Current V+ 1 1.0 2.4 2.8 v °
31| Y| I-Standby  Negative Supply Current V- 1 1.0 24 2.8 ENT
ICXG-A DG508
ICGX-B DG509

t Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

*1p(on) is leakage from driver into “ON" switch

IVpl
**OFF isolation £ 20 log |T/£| . Vg = input to “OF F* switch, Vp = output due to Vg.
s
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TYPICAL CHARACTERISTICS

'DS(on) Vs Vp and Temperature

T T
700 V+=+15V 7
> V-=-15V
S 600
S
g% 500
38
ZW 400
9
g2 -t
F .
8% 00 LS
La 25°C
ﬁoz 200 = 1
1 -56°
100
0
-15 -10 -5 0 L] 10 15
Vp — DRAIN VOLTAGE (VOLTS)
Logic Threshold vs
Power Supply Voltage
_ 20
@
2
-
(<]
2
9 15
o
I
&
&
£
10
o
Q
o
-
N
> o5
2
|
Z
>
+8 +10 12 15

V+ AND V- POWER SUPPLY VOLTAGE (VOLTS)

lavsVa
(Terminals Ag, A1, Ag, EN)
-125 T 1T 11
- V+=+15V J
g V—=-15V
2 00
o
=
o
3 - r| 25°C
o 25°C
>
2
-4
G 50
Q
o
S
1 -2
2
o T
1 TYPVL, 2 3
VIN - LOGIC INPUT VOLTAGE (VOLTS)
OFF Isolation vs Frequency
100 [~
AL et
™
g w0 FRy = 1Ke m
= ™
£
< 60
N
3 N
] ’ﬂ
g P Ry = 10 meg2
|
@D
e VH=+15V,V—= 15V
VGND = 0. VEn =0
[ CLOAD = 15 pF. Vg = 7 VRMS
0 L L LLLUL L L
104 108 108 107

f— FREQUENCY (Hz)

"DS(on) — DRAIN-SOURCE ON
RESISTANCE (OHMS)

I(off)! — SOURCE OFF LEAKAGE CURRENT (nA)

ID(off) and Ip(on) Vs Temperature®
10

700
600
D,
/]
500
4
~
400 1C
'/ A
300 e
] A
200 =1
A—V+=+15V,V—
B—V+=+12V,V—
100 C—V+=+10V,V—
o D-V+=48V,V—

'DS(on) Vs VD and
Power Supply Voltage

-5 -10 -5 o 5 10 15
Vp — DRAIN VOLTAGE (VOLTS)

IS(off) Vs Temperature®

10
V+=+15V
V-=-15V
1
0.1
0.01 L4

25 45 65 85 105 125
T - TEMPERATURE (°C}

g V+=+15V
< V-=-15V
: ] |
u 1
z
o 1
2g
<L
o<
sk
1w
=
55
23 0=
z —
o
s
2 oo
25 45 65 85 105 125
T — TEMPERATURE (°C)
Power Supply Current
vs Temperature
5.0 T
E MIRAR
E 40 LN ]
E [
w 35
g Nk =24V
£ 30 ~
o
> 25 ™~
z
3 20
1z
I
] s el [ VEn=0V
5— 1.0
- 05

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

*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.

Typical delay, rise, fall, settling times, and
switching transients in this circuit (similar cir-
cuit for DG509).

+15V -5V
Rg=1000 V+ GND V-
$1
= S2
= 5
s, Vout
4 DGS08 D —fo
s,
5 o
Sg 15 pF
RgeN = 100 2 S7
Sg =
A1 Ay EN
VGEN Ao A1 Az

el

+15V
LOGIC INPUT

1f RGEN- RS, or C_is increased, there will be
proportional increases in rise and/or fall RC
times.

@
2
5
<]
2
w 4
Q
s 2
5
o
NI
IS LOGIC INPUT
2 -2 —
2
Q
Q
o
S
1
> 10
>
5
VGEN=+10V
5 L GENT
6
A
4
2
&
2 o0
5 VGEN=+5V
2 -2 .
>A
52
E3
2
32
2
r
3
S o
-2
GEN=
LGN,
2
o A
-2
-4 GEN=-5V
P
6 L1
5
5 Vgen =-10V
a1 Jl
-1
t - TIME (sSec)
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conNix

DG508 DG509

Typical Logic Interface Typical Switch
V+ (SUBSTRATE)
(+ SUPPLY)
a1 l ais Q12 v+
o
o — = m = nl= »
SR | P : Ay an ar2 ©
g 1 l ] ' ol | PCH i
3 b r——— | r— v DRIVE "'*"‘.’—I o
T l s
ais cHM — o
a8 NCH | ‘—"
Ag ]’ o4 OIG o' ° DRIVE 1
LOGIC O—4 I Q73
INPUT __F e F‘
ve 5K Q10 (K]
= V-
a7 v —et | ==
R2 L
136K F:" P an DEAC’\?DDE
H SWITCH
f!‘. DRIVE
R3 e~
14K l
. (2]
En’ GND —
GND N
(CMOS LEVELS) (= SUPPLY)
S +24V +5V
v+
En si—0z:10v
Sz
THARU [—0-
08 xsu | — A1 DG508 S7 =
8 V1 A Sgf—Os10v
SWITCH OUTPUT 2 SWITCH
Vb
A3 D OUTPUT
(SEE FIG 1
0
50 ™ a 35 pF
8" T
08v, = = = = =
s8
Vgg Figure 1(a)
ttransition e f==—- Uransition
s10N
+24V +15V
V+T
~== ton (En) == -1 toff (En) En s‘lb 0:10V
0 $1, THRU
S4a: Da,
o1vor 3 Sp. AND Sg;, 1_
SWITC A DGs09 e
w r:] ouTPUT SWITCH
o Az Dy ouTPUT
(SEE FIG 2) LOGIC GND v,
INPUT bb
50 V- ™ 35 pF
09 vol- I
vor 15V 1 1
vs - o
Figure 1(b)
35V +5V
LOGIC INPUT
t 20ns
t- 20ns v+
50% EN S1p—0O-5V
S2
0 A1 DG508  THRU —-o;L
A2 =
SWITCH
LoGIc A3 0| OuTPUT
INPUT GND V- Vo
1K 2 35 pF
Er-Y I
Figure 2
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*Application Hints are for DESIGN AID ONLY, not

guaranteed and not subject to production testing.
**Electrical Characteristics chart based on V+ = +15 V,
V—=-15V.

***Qperation below *8 V is not recommended due to the
shiftin VREE.

APPLICATIONS Application Hints*
v Vg or
— IN S
V.+. v . VREF Logic Input VD
Positive Negative Reference
Supply  Supply Pin Voltage Analog
PP i VINH Min/  Voltage
Voltage Voltage Connection Max Range
INL
VW v V) v)
+16** -15 Open 2.4/0.8 -15to +15
Open or
+12 -12 1.4V 2.4/0.8 -12to +12
+10 -10 1.4V 2.4/0.8 -10 to +10
+8*** -8 1.4V 2.4/0.8 -8 to +8
Logic Inputs

Logic input circuitry protects the input MOS gate from static transients. A series MUS Qevice siuis uit whion Yy Sivecde
the positive power supply. Negative transients are clamped to ground by a diode clamp.

The input voltage characteristics have a current spike occurring at the transition voltage when the logic goes from V|NH
to VINL. If a series resistor is used for additional static protection, it should be limited to less than 9.1K  to insure
switching with worst case current spikes.

Truth Table

MUX

ENABLE | SEQUENCE

MUX INPUTS

DG508 SWITCH PAIR STATES

(- DENOTES OFF)

RATE Ag Aq

Ay s1 s2 s3 sS4 S5 S6 s7 S8

1 4 pulses 0 1 - - - — ON - _ _
1 5 pulses 1 0 1 - - — - — ON — —
1 6 pulses ] 1 1 - - - - — ON -
1 7 puises 1 1 1 - - - - - - - ON
1 8 pulses 0 0 0 ON - - - - - — —
8 Channel Sequential Mux (Demux) Differential 4 Channel Sequential Mux/Demux.
+15V -15V
+15V -5V
“ |15 = |3
13 |14 = 3 B V+ GND V-
4| Voo V- 0—'5 S1a
O—5 Sq o—6 Soa .
o—s2 O—1S3a bA—o0
[ DIFFERENTIAL
o0—s. O——saa DIFFERENTIAL
ANALOG o—7> 53 ANALOG ANALOG DG509 ANALOG
INPUT 12|04 ocsos o—o0 output INPUTS o OUTPUTS
{OUTPUTS) O—-—1- Sg (INPUTS) (OUTPUTS) P SiB s (INPUTS)
o—4 Sg o—11 SzB Dg—0
+15V o—-‘% Sz o— 1338
O—ss O—sa8
Ap A} Ay EN Ag Ay EN
a4
1 2
v T |6 |15 |2 1 6 I
9
CLOCK 8 ag H5V
N O—&in 0 )
DM7493
ap}2
ne—24 A 3 4
" - e 14 Vee 12 7 9
01 o2 GND 4, Q B o
G cLocK 1/2 MM74C73 1/2MM74C73
= Lto cLock cLock
+15V
3 _|13 10 =L
—« afF—n~c L« al—
CLEAR GND CLEAR
ENABLE
N O— 2 -J:I ®
(MUX ON-OFF CONTROL) =
RESET
enasLe
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1[IS 08610

1 X1Uu0d

paies0diodu

ili i DG508 DG509
Siliconix
Thermistor Multiplexer Industrial Control Multiplexing %
+15V -5V Transducers Multiplexer Monitor :
| ] . S
14 15 3
+V
) A V+ V- e :_'.
—o{s1a ;1/ o
3 2
3 > s
W g —
Lo [«)
0 s | =]
3 BN =1
INSTRUMENTATION F.‘
4 AMPLIFIER o
DA l l
-V +15V A/D ~
. 0 /oA
3 S INTERFACE
:D 01534 DG509 » A e
S P DECODE
3
-V 7 A
+V TTTT DG508
(D T 7 POSITION 62,
O—1Saa L2
be VELocITY L
kY VOLTAGE COMPUTER]
v 13 CALIBRATE
—0—sS18
12 Control Output
" S28
S: .
10| 38 DG509 Thermocouple Multiplexer
Sag
-V
Ag Al EN +15V -15V
rr 1
14 15 - 3
v+ GND V-
I';\‘l;ﬁl.:.:s MATERIAL “A"” 4 s
TCq MATERIAL “B" 1A
8 Input Sample-and-Hold ol S
sV -5V TC2 m— MATERIAL JU:‘oszT:l)ON +15V
6 A" O
= Tea QOO [
13 14T |3 COPPER INSTRUMENTATION
R V+ GND = TCa San | | AMPLIFIER
INyO——] ¢ 13 DG509 | |
o—s, S8 COPPER
o—3s, oP AMP Vout 12 ° | |
7 S28 Dg
:: 2% obess o wATEmAL Y )
1
11
o—1% CHoLD" S38 c{n
o—sls T . _t
: s r=—--"
INg O———sg = 4B
Ap A7 Az EN‘] *The acquisition time and droop rate Ag Aq EN | |
T |16 |15 |2 depend on the size of the hold 1 16 2 | |
capacitor and the characteristics of ™ |
CHANNEL the buffer amp. : I comen
SELECT
o *1f the signal source impedances are .ﬁ?ﬂ? -
HIGH = SAMPLE greater than 300 2 or the analog —1—‘—0——‘|~L 3 COPPER
t‘é’é.é“m signal range is restricted to less CONSTART
inpuT © than +5V, Rg may be omitted. TEMPERATURE
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An 8 Channel Mux/Demux System

(P3u0d) SNOILVYIITddV

+15V =15V +15V
T‘3 I"“ = T3 13 out
V+ GND V- L
4] - +
200 2
o—; Sq FET INPUT
0——; Sy OP-AMP
Iy I
O—1ss 8 8 7 -15V
INPUTSY 512 DG508 D = D G508 Sab—» =
" s P2y | TOOTHER
oﬁ Sg SS I > AMPLIFIERS
o—_ss 55 0
O—sg ’ls >
Ap A1 A2 EN sgp—
+15V Ag Ay Az EN
e 1 16 [15 |2
+5V
? +5V
+15V b (o] 15V
I5 +15V s
v+
1 A + 12
cLock -1 8 2Na402 \ ap
N 14 MM74C90 BUFFER 8Dy 9
o AN ¢ 10K 1, MM74C90 3
Rg1 Rg2 GND Ro Rgp O AN i
e |7 [0 Rg1 Rgz GND Rg1 Rgp D~ NC
_l__l 5K 3
100 pFI 1 .
= - 10K
= IN914 sy
45V
10K GND
Dg Dq Dy D3 D4 D5 Dg D7 Dg Dq MM74C00 OR CDA4011
l—»———————————TRANswﬁER—————————--——l——————————————--—-———necswm————-———————-—l
xjuoons soypymg Bojpuy 60S9d 80S9d




Siliconix DG508 DG509
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>
] i
-l
r
>
Differential Mux/Demux System ~
(@)
2
(%2}
+15V -5V ’5
+15V -5V e +15V g
T | ] T 1w fis - |3 -
a = V+ GND V- Q.
14 |15 3 INSTRUMENTATION -~
J Ve V= Safg AMPLIFIER
O——s1a S2a = ] 1o i
5 Saa k8 Vout
0—6 S2a 8 3A ——>7 OTHER = |
AMPLIF
()—7 S3A DA — ¢ Hoa Desos  S4A ? 300 2 1eRs
O——s4a 9 9 S1B|
INPUTS 13 DG509 D, § D 12 ,,
s1 B )7 B SoB P 10 I.om
o— 25z Ss8 10 23:5:1: RS ~ eV
o—sss : Sagf—> €
o—Ysss Ag A7 EN
Ag Aq EN T |16 |2
T 6 |2 +H5v 5V
+5V Q o +15V
+15V b
4
5 +15V
V+ .
1 A 1], 12 75 of2
cLock  —] AN B 2N4402 X
IN 1 MM74C90 c BUFFER I
54 BD|N 10K 1 5 i
Ro1 Rgz GND Roj Rgz D S AN cLocK cLocK I
6 I7 lw 2 l/‘(
] 3 _|3 10 .
1 100pF = e [ apf—nc L« |
= I CLEAR GND CLEAR !
B EE
lz j_l MM74C73 6

= IN914 sV ’ l l l I
b 10KQ
10K GND

D1D2D3D4 D1D2D3D4
' | MM74C00 OR CD4011 !

L e e e e CTRANSMITTER= — — o — — — — o RECEWER= — — — — ]




D/A Converter Switches

designed for . . .

4, 10 or 14 Bit DACs

Binary or BCD DACs
Multiplying DACs

Successive Approximation ADC

P ~n C.- H
riegucnsy Synthocizers

B Virtual Ground Switches
DESCRIPTION

The DG515 and DG516, 4 and 10 bit SPDT switches, combine NMOS

switches feature low channel ON resistance, binary weighting of ON resistance and channel resistance matching to minimize
the errors that can lead to non-monotonicity in D/A converters. The binary ON resistance weighting (doubling for each bit)
is continued from the DG515 to the DG516 to allow the pair to be used as a 14 bit DAC.

Siliconix
BENEFITS

® Easily Interfaced
O Binary Weighting of ON Resistances

® Minimizes System Power Requirements
O 40 uW Operating Power

® Reduces Systems Costs
O Single Supply Operation

analog switches with CMOS switch drivers. These

PIN CONFIGURATIONS/BONDING DIAGRAMS

Dual In-Line Package

I 0.110 |

s‘::I EV~ [ 279 1

mee] e [N N ER (@)
g e R e

S3C e Dasis 118,

o4 - 0Gs15 a0

S203] 1008, sumacT v- |
‘N‘GL:?CE 9 v+ v+ By 82 B3 B E

o] Tan OE B B B

TOP VIEW

SUBSTRATE"*

Dual In-Line Package
0.070
1781 |

<L 28| Tass Y
P R = DEEEEEE
8743 26] Tosy Ss S7 Se 3
sg{|a 25 %s; Sz@
s9<T s 24{ T2 ANALOG

Gnd ANALOG

neT e 23 Tas; S‘° Gnd
$1050]7 pgsie 22[ L7 sumdct _ s
v-]s 21 Tavs V DG516 '@ odsz
810 |0 20[ o8, [Elew sumuct 22 | 7208
8= J10 19 T8,
Bs |11 18[ Tane [io]es vz
nee ]2 1 Taey s|
n%u 16 ::Eﬂa .B' Bg Bg By s;, s
814 15[ TRes 8y 2

B EEE

ORDER NUMBERS:
DG515AP
DG5158BP

SEE PACKAGE 11
DG515CJ

SEE PACKAGE 7

* ORDER NUMBERS:
DG515ADICE
DGS515BDICE
DG515CDICE

ORDER NUMBERS:
DG516AR
DG516BR

SEE PACKAGE 13
DG516CJ

SEE PACKAGE 14

*CONTACT FACTORY FOR TESTING AND INSPECTION CRITERIA
** SHOULD BE LEFT UNCONNECTED OR CAN BE TIED TO v+

* ORDER NUMBERS:

DGS516ADICE
DG516BDICE
DG516CDICE

FUNCTIONAL DIAGRAMS

DG515
S2

I:

Vi S

T9 ?7

S3

I

S2

P

v+

fo Ya

$1

0%

DG515

1f

DG516

Se S7

I8

F—o &

SN -

1

14 gn

By

o—]

V—

L
N

SWITCH STATES ARE FOR LOGIC 1"

INPUT

i
L bbb A A
Sl I R I T
e [ |1 ] NININININEN
72 122404020028 0F
S S S A A

1-101
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DG515 DG516

iconix

ABSOLUTE MAXIMUM RATINGS

Vgto Sum Jctor-AnalogGnd . . . . . . —200mV
V| (Bit Logic Input)t . . . . . . .V=SV|NSV+
IswitcH - -+ « « « « « o .. 10mA
Current (Any Terminal Except Switch) . . . 30 mA

Storage Temperature (A & B Suffix) . . —-65to 150°C

(CSuffix) . . . . -65t0125°C
Operating Temperature
(ASuffix) . . . . . . . . . . -55t0125°C
(BSuffix) . . . . . . . . . . -20t085°C
(CSuffix) . . . . . . . .. . . 0t70C
Power Dissipation (Package)*
14 Pin Ceramic DIP** ., . . . . . . . . 825mW
14 Pin Plastic DIP*** . . . . . . . . . 470mW

ELECTRICAL CHARACTERISTICS

28 Pin Ceramic DIP**** . . . . . . . 1200 mwW
28 Pin Plastic DIP***** .~ . . . . . 626mW
*Device mounted with all leads welded or soldered

to PC board

**Derate 11 mW/°C above 70°C
***Derate 6.3 mW/°C above 25°C
****Derate 10 mW/°C above 25°C
*****Dorate 8.3 mW/°C above 25°C
TNOTE: Exceeding these voltage limits can result in a latch-
up condition, excessive |+ and possible destruction to
the device. Placing a 2K £ resistor in series with V+ will
protect the device and allow recovery (without power sup-
ply cycling) after the overvoltage is removed.

“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters to assure conformance with specifi-
cations. DICE are sorted by DC parameter tests and visual inspections.

] DG515 MAX LIMITS DG516 MAX LIMITS
DG515| DG515A/8 DG515C DG516 DG516A/8 DG516C Test Conditions
Characteristic Tval [55€ 125°C o' [55€ 125°C unie[ OV Ve oV
ospc] To [zc] To |oc e} oc], yec| To |25 | To | oc | 25°¢ | 70°c -
-20°C 85°C }-20°C 85°C
1 DS(on)  Switch 1 625 | 625 | 90 | 78 | 78 | 112
2 DS(on) - Switch 2 125 | 125 | 180 |156 | 156 | 225 Is=10mA
3 (DS(on) _ Switch 3 250 | 250 | 360 |312 | 312 | 45.0
2 'DS(on)  Switch 4 500 | 50.0 | 720 |625 | 625 | 90.0
5| s [ rpsion)  Switch 1 100 | 100 | 144 | 125 | 125 | 180
w o [1s=10mA
6| 1 | roSion)  Switch 2 200 | 200 | 288 | 250 | 250 | 360
T -
7] & [ DSton) _Switch 3 400 | 400 | 576 | s00 | so00 | 720
8| H| rps(on)  Switch 4 800 | 800 | 1150 | 1000 { 1000 | 1440
9 "DS(on]  Switch & 1600 | 1600 | 2300 | 2000 | 2000 | 2880 15=0.1mA
0 DSlon) _ Switch 6-10 3200 | 3200 | 4600 | 4000 | 4000 | 5760
Switch to ANLG GND . . _ _
i ATDS(on)  Sien 1o SUM JCT 20 20 % | ViNH=80V,ViN_=0V
12 IDloff)  TANALOG Gnd (off) 100 | 40 ] 2000 | 100 | 40 | 2000 100| 40 | 2000 | 100| 40| 2000 | na x:':ﬁ';goﬁ'f\;“’ =ov,
ISUMMING VSUMMING Jct=0V,
13 1D Jumction (otf) 100 | 40 [2000 [100 | 40 | 2000 100 | 40 | 2000 | 100 | 40 | 2000 Voo
14 ) LU Threshold 40 4.0 v
N Input Current
- 10 } =10 {10 | -10 | -1 s10}-10) —10] -10] -10 | 1. -
15 8| ine It Vortags Low 10 |10} -10 |-10 | <10 | —10 10} -10| -10] -10 0 0 VINL=0V
v Input C uA
T nput Current
K =80V
16 HINR Input Voltage High +1.0 | +1.0 [ +1.0 [+1.0 | +1.0 | +10 +1.0 | #1.0.| +1.0 | +10 | +1.0 | +1.0 ViNH = 8.0
17 ton Turn-ON Time 120 180 120 180 See Switching Time Test
ns ;
18 toff Turn-OFF Time 170 250 170 250 Circuit
Output Capacitance
19 o ANLG GND 60 20
S — pF [ ViNL=0V f=1MHz
utput Capacitance
20 co somoT 40 14
Output Capacitance
2 o ANLG GND 40 14
S ro— pF | ViNH=80V f=1MHz
utput Capacitance
22 co SMaeT 60 20
2 I+ Positive Supply 50 | 50150 |50 ]| 50| 150 50| 50| 50| 50| 50| 150
Current
Negati VINH=80V
24 - egative Supply 50 |60 |-150 |-50 | 50 |-150 -50 | 5.0 | -150 | 5.0 [ 50 | -150
Current
ies KA
25 I+ Positive Supply 50 [ 50 | 150 |50 | s0 | 150 50f 50| 150 | 50| 50 | 150
Current .
- VINL=0V
2 - Negative Supply 50 |50 |-150 |-50 | -50 |-150 50 | 50 | ~150 | -5.0 [ 5.0 | -150
Current
NOTES: DG515-ICAS
* Typical values are for Design Aid only, not guaranteed and not subject to production testing DG516-ICAT
* Delta rpg(on) as Percent of maximum resistance.
**This is the worst typical mismatch seen on a device.
©1980 Siliconix incorporated
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TYPICAL CHARACTERISTICS

Rps(on) vs Temperature

| = Vg=0V

100

SWITCH 1 DG51

= SWITCH 1 DG51

RD: {on) — DRAIN SOURCE ON RESISTANCE (OHMS)

T - TEMPERATURE (°C)

Supply Current vs Toggling Rate

1+ — SUPPLY CURRENT (rA)

f — FREQUENCY (Hz)

Switching Time Test Circuit

Rp (ohms) SV ——— —
ovour | SW'TCH —Gasis [ besie
1 E Logic ,
I”P 1 50 300 weut AV———
= 2 100 300
r @ @ 3 200 300 °
Sp SUMMING JCT Vout
—_—— 4 200 510 (POSITION 2)
DG515 or
DG516 5 510
ANALOG 6 1000
i 1 —_——— 7 1000
= By D t ll - 8 1000
LoGic 9 1000 Vout
INPUT 10 1000 (POSITION 1)

R\ 1$(on) — DRAIN SOURCE ON RESISTANCE (OHMS)

1+ — SUPPLY CURRENT (nA)

RDS(on) vs Supply Voltage

\
X
\

100 DG516 (SWITCH 1),

{SWITCH 1)5

(V+TOV-) - VOLTS

Quiescent Supply Current

vs Temperature
100

— 7
V+=8V Il 7
7/
10 DG515.
7 Bq
VA y A
Z 516.
y
4
y

0.1
-85 15 25 6 105

T — TEMPERATURE (°C)

Leakage vs Temperature

100 IXTAY
Vp (SUM JCT) = 200 mV.

1D(off) — SUMMING JUNCTION LEAKAGE (nA)

105
T — TEMPERATURE (°C)

Typical Channel (DG515 or DG516)
jSUMMING
JcT

5—.:'
= ﬁ@%*
Hig

ANALOG
Gnd

1
i/

T
1

<
1

Switching Test Waveforms
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DG515 DG516

iconix

APPLICATIONS

The following Application Circuits are intend-
ed to illustrate the following points:

1. A 2K Q resistor should be in series with
V+ to limit supply current with negative
ringing of the bit inputs.

2. Temperature compensation for RDS(on)
can be provided in the feedback path of
the Op-Amp.

3. 4 Quadrant multiplication is possible by
using the Analog Gnd current.

4. Bipolar reference voltages can be used in

all configurations.

5. Resistor weighting other than Binary can
be used.

4 Bit Multiplying Current Switch D/A

v+
10KQ 220K Q40K Q80K
VREF 2K
9 7 5 4 1

n
i

7 2

5K

SEE
NOTE Vout

:

- T~

=3 -V
14 10 " 12 13
TYPICAL FEEDTHROUGH ERROR
By 82 B3 Bg OF 2mV p-p FOR VRgg =10V p-p
= (MSB) (LSB) AND f = 100 MHz
Figure 1

10 Bit D/A Converter

5 *x
DG516 R
2N4092
22
e b pdd o——-
SEE
l | | | | | [ I 24 NOTE 0
1 I i ' ! ! | ) ! —+ Vout
; ; ; i l -v
8 &zo 19 17 16 15 14 13 El] 10 9 *TYPICALLY 25K &
**TEMPERATURE COMPENSATION
By 8, B3 Bg Bg Bg By 8g B9 Byo FOR CHANGE IN Rps(on)
= (MsB) (LsB) WITH TEMPERATURE
BINARY INPUT TYPICAL FEEDTHROUGH ERROR
Figure 2 OF 10mV p-p FOR VRgg = 10V p-p,

f=100 kHz AND R = 26K 2

Unipolar Binary Operation

DIGITAL INPUT ANALOG OUTPUT
T111111110 ~Vger (1-2719)
1000000001 -VRer (112+2710)
17000000000 -VRer/2
0111111111 ~Vger (172-2710)
]
0000000001 ~Vaer (2719
0000000000 0
Figure 3
NOTE:
A. Op-Amp characteristics effect D/A accuracy and settling time. The following Op-Amps, listed in order of increasing speed, are
suggested:
1. LM101A 2. LF156A 3. LM118

©1980 Siliconix incorporated
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APPLICATIONS (Cont'd)

10 Bit, 4 Quadrant Multiplying DAC
(Offset Binary Coding)

Vout

91$9da S1$9d

B2 B3 By Bs Bg B, Bg Bg B1o
OFFSET BINARY INPUT Figure 4 = v
Bipolar (Offset Binary)* Operation Unipolar Binary Operation
DIGITAL INPUT ANALOG OQUTPUT DIGITAL INPUT ANALOG OUTPUT ?
-14,
1111111111111 -V -
1111111111 Ve (1-279 rer 12 )14 Q
- +27
1000000001 rer 29 1000000000000 1 Vger (112+ 2719 o—
1 00 0 RY
000000000 5 0000000000000 REF/2 - «©Q
11111 R -
SEEEERERE] Vs 29 011111111111 11 Veer (112-271%
) 0000000000000 1 ~Vger (2719 -
0000000001 Vaee (1-279) . i
00000000000000 0
0000000000 VREF -—.‘.
NOTE: 118 =2 v (o]
*Complementing B4 (MSB) will give 2's complement coding. r
Figure 6 a
Ve Figure 5
7 14 Bt Binary DAC (unipolar) “
<
g2«

27 28 2

R*

o b

1 B

1 i | |
| TR HH b . BIEIW)
LA " [ ] || l I 5
! | | ! L | ! } | | A Vout
T T T T T T T T T +
*TYPICALLY 25K @
£4 Lm ln gz ga 8 ‘Lzo gs (Lw 16 ys ‘Lu (!)13 g: go r

= B B2 B Bs 85 Bg B7 Bg Bg  Bjp By Biz Bz By m
= BINARY INPUT Figure 7 :
NOTE: 0
A.Op-Amp characteristics effect D/A accuracy and settling time. The following Op-Amps, listed in order of increasing speed, are o
suggested: 3
-
1. LM101A 2. LF156A 3. LM118 x
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Monolithic SPST MOS Switch &
with Driver Siieonbe
designed for... BENEFITS

® Reduces External Component Requirements

H H H O Internal Zener Diodes Protect All MOS
® Switching Analog Signals such as i

L]
Reference Signals e Easily Interfaced
O TTL and DTL Integrated Logic

DESCRIPTION

The S13002 contains two P-channel MOS field-effect transistors designed to function as single-pole double-throw electronic
switches. A level-shifting driver enables a low-level input (0.8 to 2 V) to control the ON-OFF state of the switches. In the
ON state, each switch will conduct current equally well in either direction. In the OFF state the switches will block voltages
up to 20 V peak-to-peak. With logic ‘0"’ at the driver input, a common drain (D) is connected through an ON switch to
source (S1). With logic ““1”" at the input, “’D’" is connected to S2. Switch action is make-before-break.

PIN CONFIGURATIONS

Metal Can Package Dual-In-Line Package
NC LT [143 ne
va [
sSw1| sw2 E:
ON OFF :’ '\I
OFF | ON ne o] N =R
|
o xﬁ—%to:@ s
e E] el
ne 7] 5 e
TOP VIEW
TOP VIEW
ORDER NUMBER: Si3002AA ORDER NUMBER: Si3002BP
SEE PACKAGE 2 SEE PACKAGE 11
LOGIC STATES ARE FOR LOGIC “1” INPUT
(POSITIVE LOGIC)
SCHEMATIC DIAGRAM
% ] ] % v+
|l——---—cz $1
N Vg : l | oo
4K LI

A\
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ABSOLUTE MAXIMUM RATINGS Operating Temperature (A Suffix). ... ... 55 to 125°C (_ﬂ.
(B Suffix). ... ... -20 to 85°C 8

V+toV— .......... e, 3BV Power Dissipation® o

V+toVgorVp....... B 25V Metal Can** . . . oo 450 MW | N9

V+toVROrVIN .. ..o A PAY 14PinDIP*** . . . 8B mw

VDtoV—. ..o 36V *Device mounted with all leads soldered or welded to PC

VgtoV—. . ... ... i 3BV board

x[)t:)vvs ..... tz:z **Derate 6 mW/°C above 75°C.

INtOVR . .. oo - < “*xDorate 11 bove 75°
Current (Any Terminal) ........ A .. 30 mA erate 11 mW/"C above C.
Storage Temperature . .............. —65 to 150°C “Absolute Maximum Ratings are stress limits only. Exceed-

ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

ELECTRICAL CHARACTERISTICS

All DC parameters are 100% tested at 256°C. Lots are sample-tested for AC parameters and high and low temperature limits
to assure conformance with specifications.

MAX LIMITS TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC A SUFFIX B SUFFIX UNIT V=10V V-=’-20V VR=0 :
-55°C | 25°C | 125°C | -20°C | 25°C | 85°C ’
1 100 100 150 100 100 150 Vp=10V
2|s |rps(on) Drain-Source 150 150 250 | 150 150 250 e [ vp=0 Ig=-1mA
3|W N 400 400 500 | 400 | 400 500 Vp =10V VINL =08V (Swq ON)
| D~ ~ VINH = 2.0V (Swp ON)
T Source OFF
= = B - Vg=-10V,Vp=10V
4lc |'stoff) Leakage Current 1 1000 5 100 A S o
H n >
Channel ON
5[ 11Dp(on) * Is(on) Leakage Current -2 | -2000 -10 ~200 Vp=-10V,1g=0 5
| Input Current
§ - -0. -0. =1, -0 -0. VIN =0 (S N
6 ,: IINL it Voltage Low 1.0 08 08 | -10 038 08 | ma IN = O (Swy ON) Q
u Input Current, = o
7|7 nn Input Voltage High 0.1 0.1 10 0.1 0.1 10 wA | ViN=55V (Swp ON) Q@
ton Turn-ON Time 1.0 1.0 . .
D us See Switching Time Test Circuit w
9}y | toff Turn-OFF Time 15 15
N B
Source OFF i
* Typ* Vg=0 f=1MH
10 [Cstoth) Capacitance 6Tvp 6Tve . S : -=e
1 1+ Positive Supply Current 3 3.5 g
12 [- Negative Supply Current -3 -3 mA ViN=0 :
s
13ju IR Reference Supply _o01 _01 O
P Current (7]
14 t I+ Positive Supply Current 3 3.5
15 Y Ji— Negative Supply Current -3 -3 mA ViN=5V
—
Reference Supply -
16 |Ir Cuarrent 1.5 15

*Typical values are for DESIGN AiD ONLY, not guaranteed and not subject to production testing. CMBC

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 SWITCH

"f:ﬁr v [‘ — _! INPUT SWITCH
ns
:<1o ns VBV 7 ( s b ouTPUT
o ton Vg =-10v | © 1 Vo
on: Vs Sy
tof, Vg = +10V | 2

SWITCH S,. ™ | RL Cp
INPUT T LogiC g Ke 35 pF
SWITCH j 9Vo INPUT D m
OUTPUT s 0.1V -
o ! ° = = _l
ton (S) Toft (Sq), CL J)
e . | )|
toft (S9) ton (Sp) = ° VVR _20 VV_ Vgo=Vg R
RL*"DS(on)

XIUuoJl
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TYPICAL CHARACTERISTICS

Supply Current
vs Temperature

DS(on) ¥ VD
and Temperature

2
£ w0 3
8 I =—1ma — Vi=+10V
& 380 v-=-20V
?_ i VR=0 —
@ 300 — L=
g ===
& 250 E e — -
z —
z O T e i
& 200 o H
g ]
3 150 . 3
8 N 125°C .
2 100 1
F N
S o S —
[ —55°C 'RH
S | |
2 %086 42 02406 810 —L
o —Bos e —60-40-20 O 20 40 60 80 100 120 140
Vp — DRAIN VOLTAGE (VOLTS) T TEMPERATURE (°C)
Switching Time Is(off)
vs Temperature vs Temperature
1100 1000
1000 =
900 -
800 - g 10
—_ IN = —— T — T ]
R HEE====S=S=S
w 600 K B SUFFIX
= «c 10
~ 500 o
| L =
= 400 toff =10 Viy 35
o
300 £
200 =T
100 T to, £10Viy
L1

o
—60-40-20 0 20 40 60 80 100 120 140

T — TEMPERATURE (°C) T — TEMPERATURE (°C)

Vin Vs N

and Temperature and Frequency

300 0
= = -10
3 3
= Z -20
g 2 -3
& 200 5
E] —55°C o 40
3 N\ 2 Ry = 1K
5 n \ w 50
g e v
H S 60
by 25°C Jd td R =1000
@ 100 s -70
] . g et
: 25°C 3 a0
>
A\ .
0 —100
0.01 0.1 1 10

0 1 2 3

Vi — LOGIC INPUT VOLTAGE (VOLTS) f~ FREQUENCY (WHz)

“OFF" Isolation Circuit

V+=+10V V—=20V
Vin B o/ A s
[ T
SIGNAL
SOURCE 50 Q
2=500

- = VR= ov —_— _
Y
“OFF" ISOLATION 2 20 LOG T\;—N:
L

“OFF" Isolation.vs R|_

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

5V 2V
?VL ?V+
[ :/(A—HD; .
_i_VGEN '
| )“D—l R

= IN, 1ok
5V

Lo Lo

L —18V

10 pF

'l|———'_g‘)|'———o<

If RGeN, R or CL is increased, there will
be proportional increases in rise and/or fall
RC times. : -

4
-
3
2
o 8
g
z s
-
S 4
Z
5 2
£
s °
g LOGIC INPUT
o -2 —
S
]
-8
> 6
4 \
2 \
0
VGEN=15V
- GEN,
6 b
4
2
AN
A
3 -2
3 T
S | VeEn=+1V
S
g
2 6
3
S 4
5 2
2
5 /
ST
1
2 [ VGen =0V
-4
6
a
2
o y.
]
-2 lr A
Vgen=-1V
4 GEN,
2
0 -
-2
-4 1
-6
. VGEN=-5V
= o 1 2 3 s
t— TIME (us)
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Monolithic 8-Channel g

Multiplex Switch with Decode Siliconbx
designed for... BENEFITS

: H H ® Reduces External Component Requirements
B Multiplexing Analog Signals e Decoion

O Internal Zener Diodes Protect MOS Gates
® Minimizes Channel Cross-Talk Problems
O Break-Before-Make Switching

DESCRIPTION

The Si3705 is designed to function as a single-pole, 8-position (plus OFF) electronic switch. The function is implemented
by using eight P-channel MOS field-effect transistors as analog switches. In the ON state, each switch will conduct current
equally well in either direction, and in the OFF state each switch will block voltages up to 5 V peak-to-peak. The ON-OFF
state of each switch is controlled by drivers, which are in turn controlled by a 3-bit binary word plus an Enable-Inhibit
input. The truth table shown below indicates the binary word required to select any one of the eight switch positions.
Logic input levels “L" and "“H’’ correspond to positive logic “0"” and ‘“1”. Assuming supply voltages of 5 and —20 V,
logic “L’"" < 0.6 V and logic “H’* > 3.5 V. The rise and fall times of the drivers are designed to provide break-before-make
switch action.

FUNCTIONAL DIAGRAM PIN CONFIGURATION
Dual-In-Line Package
EN 1| (160 A2
v+t 7] EJ Al
SIGNAL INPUTS D3] =Fy
s s s T sl vt 7] 135 v-

12 ?11 ?10 ?9 Socre s,
It I = iy

1 ye =
Se 7] 107 53
S5 Cz 9S4

ORDER NUMBERS: Si3705142K, Si3705143K,
14 Si3705192K OR S§i3705193K
a0
LOGIC I
INPUT

SEE PACKAGE 10
ORDER NUMBER: Si3705192P

5 3
A.O_T._b L oo SEE PACKAGE 12
2 tBoth V+ lines are internally connected, either one

AZ‘“ 22 or both may be used. V+ common to substrate.
L 22

TRUTH TABLE

AR LN Y]

LOGIC INPUTS CHANNEL
A Al AZ ‘ON’
T TT 17T TT Loros 3
1 H L L H S7
155a A o° 335] L H L H S3
SIGNAL INPUTS H H L H S4
L L H H Sg
H L H H Sg
L H H H sz
H H H H sg
X X X L OFF

©1980 Siliconix incorporated
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Si3705

iconix

VttoV—. . ... oo
V+to VA, VEn - -
V+toVporVs..
VptoVsg....
VA, VEnto V—
Vp or Vg to V—

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS

All DC parameters are 100% tested at 25°C
to assure conformance with specifications.

03,35V
—0.3,35V
—0.3,35V
25V
3BV
3BV

. Lots are sample-tested for AC parameters and high and low temperature limits

Current (Any Terminal) . ... ............. —20mA
Storage Temperature ~65 to 150°C
Operating Temperature (A Suffix). ... ... -55 to 125°C

: (CSuffix). . ....... 010 70°C
Power Dissipation™ . .................. 900 mW

* All leads soldered or welded to PC board. Derate 12 mW/°C
above 75°C

“Absolute Maximum Ratings are stress limits only. Exceed-

ing these limits may cause device damage. Electrical Charac-

teristics define the functional operating limits.”

MAX LIMITS TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC S13705142/S13705143 S13705192/S13705193 UNIT V-=-20V,V+=5V,VE,=35V
-55°c | 25°c |85°C | o°C 25°c | 70°C VAL=06V,Vay=35V
1 150 150 225 150 150 200 Vp=5V
Drain-! =
_2 S |rps(on) or,:m Source 200 200 300 | 200 200 300 Q Vp=o0 Is=-1mA
w ' -
3[y 400 | 400 | 400 | 400 400 400 Vp=-sv _142and
T -192 only
c Source OFF - -
4$|'stotn Leakage Current -1 | -100 -3 -150 Vg=-5V,Vp=5V
— A VEn=06V
5[ |1 Drain OFF 8 | -500 10 | -s00 " Vp=-6V,Vg=5V &
Dloff) Leakage Current - B - D=-5V,Vs=5
N Input Current, _ _ -
6 N INL Input Voltage Low 1 1 A VaL=0
7 K . Switching Time 15 15 See Switching Time Test circuit
transition Of Multiplexer - : Vg1 =1V, Vgg=+1V,Vs_7=gnd
8 ton Turn-ON Time 1.2 Typ* 1.2 Typ*
— - us See Switching Time Test Circuit
9 3 toff Turn-OFF Time 0.8 Typ* 0.8 Typ* Vs(al) =1V
Break-Before-Make
10[N] topen Imtoreat 0.05 Typ* 0.05 Typ*
—A
M
1/} [Csiorn) s"""‘:‘g‘z 10 Typ* 10 Typ* Vs=Vp=5V
c Capac oF VEp =06V
Drain OFF f=1MHz
1 * =
2 Cp(off) Capacitance 20 Typ 20 Typ* Vp=5V
13 Pp Power Dissipation 175 175 mwW V—=-31V,V+=0

*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

IPAA

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

Vs2.7 S5

"rJ\) OUTPUT

1K 30 pF

I

INPUT
.4 < 20ns S i

ouTPUT
Vs(aLL) =+1V

ouTPUT
Vgy=-1V
Vss=+1 v

OUTPUT
Vg1=+1V
Vgg=-1V

5V

ll

50%
ov

v [ttt

10%

90%

/]
N

N——v,

Ytransition

ttransition
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TYPICAL CHARACTERISTICS

'DS(on) Vs VD

2 and Temperature
I
1000
e V+=+5V
w =
g V—-=-20V
<
=
@«
] P~
< +125°C
3 \‘\\\\\l
S 100 = +25°C
[
2
3
° -55°C
e
z
<
o
a
1
g e
g -5 -4 -3 -2-1 0 1 2 3 4 5
= Vp — DRAIN VOLTAGE (VOLTS)
Switching Time vs Vp
30
H
o 25
=
=
© 20
z
5 15 N
’é Nl fon
"" 10
- toff ———
05
o
-5 -4 -3-2-1 0 1 2 3 4 5
Vp — DRAIN VOLTAGE (VOLTS)
Switching Time vs
Temperature
T T T
V+=+5V
30 V—=-20V -]
z Vp=+1V
o 25 RL=1k
H €| =30pF
& 20 f
2 1,
£ on b
i
g 15
H L AT tost
) 0 — ——
L |
=TT
05
0
—60 -20 20 60 100 140

T — TEMPERATURE (°C)

"OFF" Isolation vs R
and Frequency

100 T
20 i H
80
R R _=1009
g 70
= R TR | N
§ o0 N
% 50 N
3 N
2 4 S
w N
N
& N
20
10
0
105 108 107 108

f— FREQUENCY (Hz)

o »
& 8 & 8

C - CAPACITANCE (pF)
3

v

-5-4-3-2-1 0 1 2

= 3
5 3

1D(off)/!s(off) — DRAIN AND SOURCE LEAKAGE
CURRENT (nA)
-

Cp(off)- Cs(off) ¥s VD

Cs(off)
. 4_‘//

I

3 4 5
Vp — DRAIN VOLTAGE (VOLTS)

ID(off)/IS(0ff) VS
Temperature

=
A F
1
0.1 's(off)
0.01
25 45 65 85 105 125
T — TEMPERATURE (°C)
Supply Current vs
Temperature
9
T T
8 V+=45V 4
V-=-20V
7 ALL INPUTS =0V -
E 6
5 s
£ .1
3 ~ lipp! lss
L3 —
2
1
0
—-60 -20 20 60 100 140
T — TEMPERATURE (°C)
+5V -20V
TV+ TV—
ﬁ& A ? 84— v,
S out
szo—-—-—o/ Ry 'L::F
T T
4 = =
ViN [Ss
s,
50 0 »—so—_——o/
Sz __0/
Sg ~
Aol A“‘_T_J A2 lEN

+5V +5V

)
“OFF" ISOLATION =20 LOG LOUT'
|V|Nl

If RGeN., RL or CL is increased, there will
be proportional increases in rise and/or fall

RC times.

Vi — LOGIC INPUT
VOLTAGE (VOLTS)

VouT — OUTPUT VOLTAGE (VOLTS)

.

Vgen=+5V

-2

-4

VGen=0V

Vgen=-1V

AN J

Vgen=-5V

1 2 3 4
t— TIME (us)
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Siliconix

SCHEMATIC DIAGRAM

> 4 . ) ‘
:; 'J }ij 2 i'I L! L{:’ L{b b3 S
< < b3 2 > b3 3 :

(?
IH<—
8T
12
_
1
1
_r
kg
_r
I
]
nFT T | ]
I 1
WS k7] | ]
1
S k]| ]
I
] ]

_

SUPPLY)

. = V+
v+
5 —L (SUBSTRATE
= AND POSITIVE
—4

1H<—
7L
_I
||}J§I
_IT
1]

LOGIC INPUT

By

|||.I;I
_[1

I

_

193]

_I1

WHST ]
||-I—3_T

o SIGNAL

Ifithi@ gidml . e BT
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Monolithic 6-Channel FET f:

Switch Drivers
designed for . . .

Siliconix

BENEFITS

] Interfacing Low Level Signals ‘I'O ® Reduces System Component Requirements

O Six Interface Circuits on One Chip

FET Switches such as G115 and O Performs Amplification and DC Level
6122 Series Mu",i_channel FET Shifting Required Between Low Level

Switches

DESCRIPTION

Logic and FET Switches

The D123 contains six drivers designed to perform the level-shifting and amplification needed to interface low-level logic
outputs and field-effect transistor switches (MOS FET or JFET). With the input logic reference, VR, at 0 V, the driver
output reference, V— may be set between —3 and —30 V. Each output is designed to sink 5 mA of current in the ON condi-
tion, and to hold off up to 30 V in the OFF condition. The input stage is a common-base emitter-input PNP transistor,
and thus has a low input impedance. For the ON condition, an input current equal to or greater than 1 mA is required.

FUNCTIONAL DIAGRAM

2
Ny 5]
w, &
13
2 O _D___Do__o ouT,
3
IN3 O- 12
D>

INg 11
| o out,
6
N
5 O- i ) D o 100 ouTy
7
INg O 3 outg
Os & 1
Vg (ENABLE) v-

SCHEMATIC DIAGRAM PIN CONFIGURATIONS

Flat Package

14

2 ouT,

8

13
Ny o O out, TOP VIEW
ORDER NUMBER: D123AL
[ b SEE PACKAGE 5
—O OuT.

INg L}_ﬁ 3 *Common to Substrate and Base of Package

Dual-In-Line Package

5 ___3 ouT,
INg O——
¢ b N2 [13300T2
g g_ -0 0UT; INzé [1230uT3
IN3C:I 11]0UTs
, 1 '__(g) our INg 5 | %oun—,
INg O— INs [ 6] 9 1ouTe
N 7| =7
TOP VIEW
8\5'; \?_1 ORDER NUMBERS: D123AP OR D123BP

SEE PACKAGE 11
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D123

iconix

ABSOLUTE MAXIMUM RATINGS

VotoV— ..... 36V
VRtoV—............ 25V
VINtoV—........... 30V
VINtoVR .. .. X2V
Current (Any Terminal). . . . .. ..., 30MA
Storage Temperature . . . . .. cie...... —651t0150°C

Operating Temperature (A Suffix). . .... —55to 125°C
(B Suffix). ... ... —20to 85°C

Power Dissipation™ )

‘Flat Package™™ ............ .. 750mW

14PinDIP*™* . . . . . .. . . 85mwW
*All leads welded or soldered to PC board.
**Derate 10 mW/ °C above 75°C.
***Derate 11 mW/°C above 75°C.
“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC
parameters and high and low temperature limits to assure conformance with specifications.

MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC D123A D123B UNIT V—=-20V,VR=0
-55°C | 25°C | 125°C | -20°C | 25°C | 85°C
1o |VoL Output Voltage, Low -19.6 -19.6 -19.5 ~19.6 -19.6 -19.5 v lo=5mA, IjN=1mA
—
U
2|7 [ion g;‘;:”‘ Current, 0.1 0.1 10 0.1 0.1 10 | wa | vo=10V,ViN=04V
Input Current, -
3 | INL Input Voltage Low 1 1 100 1 1 100 | wA | VN=04V
N Input Voltage,
4 . . v IIN=1
4" |VinH High 1.3 1 0.8 1.3 1 1 IN=1mA
5|7 |ton Turn-ON Time 05 0.5 _
— us See Switching Time Test Circuit
6 ';' toff Turn-OFF Time 1.2 15
7 1— Negative Supply Current -1 -1 -15 -1 -1 -15
— mA | 1g=0 ling = TmA,
8|S |in Reference Supply 05| -05| 05| -06 | -06 | -08 All Other Vi =04V
P Current
9|P |I— Negative Supply Current -2 -2 -200 -5 -5 -100
— L
£ uA Vo=10V [AllViN=04V
1Y IR Reference Supply 1 1 _150 5 _5 ~100 [e] IN
Current
EID
TYPICAL CHARACTERISTICS
Propagation vs
IhINVs VN t4(off) Vs lIN(PEAK) ‘Temperature
18 ——1— 500 1000 T
VR= | ’ ov
- V-=-20v 125° I ] v /
g 14 | 400 L 800 e
£ 25°C 1 — H | loyT=5mA
s >t = s Coyt = 35 pF Pt
& —85°C % 300 g 600 ="
s Y = <
SN ?
2 r“[ F 200 Ve=_20v T S L Tdiott)
£ o6 V+=10V 3
| /0 R T
z Tp=25°C 200 —
z 4 / 100 0< Coyr < 1000 pF ton
02 A / 0< 1oyt <5mA
p4D4 . [ 0
0 02 04 06 08 1 1 2 3 4 60 0 & s 125
Vjy — INPUT VOLTAGE (VOLTS) 1iN(peak) — INPUT PEAK CURRENT (mA) T — TEMPERATURE (°C)
SWITCHING TIME TEST CIRCUIT
+45V
Vin
t<10ns
< 10ns
Vout
7.0V (90%)
Vout o
35pF
° D123 17V (90%) -17V (10%)
t<10ns
= t<10ns = *SEE GRAPH
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Monolithic 6-Channel FET ;T
Switch Drivers Sheen
designed for... BENEFITS

] InferfGCing Low Level Signals .l.o ® Reduces System Component Requirements

O Six Interface Circuits in One Chip

FET Switches such as G115 and o Performs Amplification and DC Level
G122 Series Multi-Channel FET Shifting

® Required Between Low Level Logic and

Switches FET Switches
DESCRIPTION

The D125 contains six drivers, designed to perform the level-shifting and amplification needed to interface low-level logic
outputs and field-effect transistor switches (MOS FET or JFET). With the input logic supply, V|, at 5 V, the driver output
reference, V— may be set between —1 and —25 V. Each output is designed to sink 5 mA of currentin the ON condition,
and to hold off up to 30 V in the OFF condition. The input stage is a base-input PNP transistor, with the emitter returned
to the V_supply through a resistor. To turn the driver ON, the logic stage driving it must be capable of sinking 0.7 mA.

FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM PIN CONFIGURATIONS

Flat Package

ENABLE (V) Vi
8

14
2 —oout IN
INTO- ;l ) D 1 !

2 14
ouTq
13 3 13 8
|N2é W—OOUTZ INg —O0uT2
TOP VIEW
ORDER NUMBER:
4 I< y 12 D125AL
L{
g{

8

12
4
Nz [OoouTs | N3 —oouTs SEE PACKAGE 5

*Common to Substrate and Base of Package
1
5 —o0 ouTs INg
INg
6 10
IN
N5 O —Oo0uTs 5

Dual-In-Line Package

V- 1} 13 "oty
N 2] (13 70uT2
N2 3] 12 J0uT3
IN3[[4] 1T J0uTs

i

INa[[5 | [10J0uTs
Pl e pp S s IR o
N6 7| KR
TOP VIEW

1L

V-

ORDER NUMBERS:
D125AP OR D125BP
SEE PACKAGE 11

TYPICAL CHARACTERISTICS

H SOUIHIMS 134 40} SIdALIQ

Propagation vs Supply Current vs
Temperature Temperature
800
Vr=10V tOFF,VL=5V Sy
V—=-20V ~ VL=5v 1
— 10=25mA V—-=-20V
2 goo| CO=35PF 20 ONE DRIVER ON
- —t = | %
= _ ==
= — /"OFF,VL=2<3V" CO s ]
z £ " \:\5
2 400 =4 I~
&
{(a T 10
< E
o tON,VL=5V o
E 200
] | 05
tON.VL =28V
0 1 1 0
-25 [] 25 50 75 100 -656 -35-15 5 25 45 65 85 105 125
TEMPERATURE (°C) TEMPERATURE (°C)
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D125

iconix

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS

VotoV— .o 36V Power Dissipation™
VLto Ve e 30V Flat Package™ . ..................... 750 mW
VINtOV— . 30V 14PinDIP*™ . .. .. ... 825 mW
VINtOVL . 6V
Current (Any Terminal) . ................. 30 mA *All leads welded or soldered to PC board.
Storage Temperature —65 to 150°C **Derate 10 mW/ °C above 75°C.
Operating Temperature (A Suffix). ... ... —55 to 125°C ***Derate 11 mW/°C above 75°C

(B Suffix)........ ~20 to 85°C “Absolute Maximum Ratings are stress limits only. Exceed-

ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits
to assure conformance with specifications.

MAX LIMITS TEST CONDITIONS, UNLESS NOTED
CHARACTERISTIC D125A D1258 UNIT _ ; _ :
0 g g 0 0 o V—=-20V,V =5V
~55"C 25C 125°C | -20°C 25°C 85°C
1| VoL f_’::vp”‘ Voltage, -196 | -196 | -195 | -196 | -196 | -195 V | 10=5mA, vV =45V, V|y=05V
—u
2|7 1o S:‘;:“‘ Current, 0.1 0.1 10 0.1 0.1 10 Vo=10V,V|y=46V
‘ [} C KA
nput Current, -
3 I 1INH Input Voltage High +1 +1 10 10 +10 +20 ViN=46V
N Input Current, . _ - _ -
4NN Input Voltage Low -0.7 -0.7 0.7 1 1 1 mA | ViN=0
5 T ton Turn-ON Time 0.5 0.5 L . .

— us See Switching Time Test Circuit

6{M| to5f Turn-OFF Time 1.2 1.5
E
718)1- Negative Supply Current -25 -25 -2.5 -2.5 -2.5 -25 ViNT =0,

—u mA Io=0 _
8lp|IL Logic Supply Current 25 25 25 25 25 25 All Other VN = 4.6 V
ofP|1- Negative Supply Current -2 -2 -200 -2 -2 -100

—L cos A | Vo=10V |AllV|y=46V

10ly]| 1L Logic Supply Current 1 1 100 2 2 100
BID

SWITCHING TIME TEST CIRCUIT

viN - — VL

< 100 ns 4 S

< 100 j 24v 24V

0 ;———
—={ tOFF |[=— 10V
Vout
-17 V (90%)
-20v
—=tON

©1980 Siliconix incorporated



4-Channel MOS FET Switch 3
Driver with Decode SHeenE
designed for . . . BENEFITS

[} lnferfaCing Low Level Signqls .l,o ® Reduces System Component Requirements

O Four Interface Circuits in One Chip

FET Switches such as G115 and e Easily Interfaced

6123 Series Multi.Channel FET O Inputs Compatible with Low Power TTL
° and DTL If = 200 uA Max
SWH'CheS O Output Current Sinking Capability 10 mA
DESCRIPTION

The D129 is a four-channel driver designed to provide the DC level-shifting and amplification functions needed to interface
low-level logic outputs (0.7 to 2.2 V) and field-effect transistor switch inputs (up to 50 V peak-to-peak). With an input logic
supply of 5 V, the output transistor emitter, V—, may be set at any voltage between —5 and —30 V. In the ON state, the
output collector will sink up to 10 mA of current, and in the OFF state will hold off voltages up to 50 V above V—. Each of
the four drivers has a 3-input logic gate, with each of the inputs either open or at positive logic ‘1", the driver will be ON.
With any of the inputs either grounded or at positive logic ‘0", the driver will be OFF. Some of the logic inputs to the
four gates are internally connected to facilitate decoding from a binary counter; however, one input to each gate provides
a means for independent operation of each driver, if desired.

PIN CONFIGURATIONS SCHEMATIC DIAGRAM

Flat Package

1 14

INg VL
2 13
N ] ouTy
3 12
INg —] H out,
4 11
Ny —] ouTy
5 10
INs ]} F 0uTy v
6 ] 9
-Na:Q—J = 7
N, ] VR B¢
7 8 S 36K 2.6K
TOP VIEW INPUTS 1
ORDER NUMBER: D129AL
SEE PACKAGE 5 o0—4 Vo
*Common to Substrate and Base of Package &
o— a3k S 343k
Dual-in-Line Package : : l —O V-
!
N1 7] 3= R Va
INZ E:Z‘ 13 ; OUT1
INg EE (157 0uT2
Ny (7] E;‘ oUT,
INg 75 757 0uTs
N6 6| 9 v-
N7 7] 81 VR
TOP VIEW

ORDER NUMBERS: D129AP OR D129BP
SEE PACKAGE 11
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D129

iconix

ABSOLUTE MAXIMUM RATINGS : Operating Temperature (A Suffix) . . . .-55t0 125°C
VotoV—(ASuffix) . . . . . .-... . . 5OV (BSuffix) ., . . . —20t085°C
VotoV=(BSuffix) . . . . . . . . . . 36V Power Dissipation™

VRtoV—(ASuffix) . . . . . . . . . . 33V Flat Package®* . . . . . . . . .. . 750mW
VRtoV—(ASuffix) . . . . . . . . . . 24V 14 Pin DIP*** | . . . .. . 82%5mw
VL®©OVR -« . .« o o o o oo 8V *All leads soldered or welded to PC board.

VINtoVR. . . . . . ... 16V **Derate 10 mW/°C above 75°C

VN to VIN (Any Other V|N Termmals) Coe 6V ***Derate 11 mW/°C above 75°C

Current (Any Terminal) . . . . . . . . 30 mA

“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
ELECTRICAL CHARACTERISTICS teristics define the functional operating limits.”

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits
to assure conformance with specifications.

Storage Temperature . . . . . . . -65to150°C

MAX LIWITS TEST CONDITIONS, UNLESS NOTED
CHARACTERISTIC D129A D129B UNIT _ ’ :
- - - - V-=-20V,VR=0,V =5V
-55°C 25°C 125°C | -20°C 25C 85°C .
1 V Output Voltage, Low -19.3 -19.3 -19 | -19.25 | -19.25 -19 Iop=10mA
ol oL v o VIN=2.2V,V =45V
2|U| VoL Output Voltage, Low -19.8 -19.8 | -19.75 ) lop=1mA
3 T loH Output Current, High 0.1 0.1 20 0.2 0.2 10 A Vo=10V,V|N=07V
. Input Current, VIN =5 V Input Under Test,
4 \ lINH Input Voltage High 0.26 0.25 5 L 1.0 5 A VIN = 0 All Other Inputs
— M
N . Input Current, _ _ _ . . . _ _
5{N| N Input Voltage Low 250 200 160 250 225 | -200 VIN=0,V =55V
T
6[1|ton Turn-ON Time 0.25 03 5
—m us See Switching Time Test Circuit
7 E | toff Turn-OFF Time 1.0 1.5
8is|i— Negative Supply Current -2 -2.25
—u mA One Channel “ON"
9 P I Logic Supply Current 3 3.3 V—=-20V,
10 t [ Negative Supply Current -10 ~25 uA V=55V Al Vi =0,
My |IL Logic Supply Current 0.75 1 mA All Channels "OFF""
*Per gate input IBAD-A
TYPICAL CHARACTERISTICS : )
Current Propagation
Iinvs VN vs Temperature vs Temperature
- 3
VL =5V
V-=-20V v =sv 1400
VR=0 V—=-30V ]
I 120 _ <~ Vg=0 21200
3 g g -
s —55°C E 2 . = L1
MN : <~
o« [ toff
L E: N 3 s00 oft_r~1]
= 2°C N 3 - ~ < 1
3 L N \ N B s 1~(on) g %0 =
2 &
| 40 [— 125°C L g 400
S \ — ~'Rion)- 'Lioff) * N
20 \ \ . 200 on
0 0 C [}
0 1 2 3 -60-40-20 0 20 40 60 80 100 120 140 —60-40 ~20 0 20 40 60 80 100 120 140
Vi — INPUT VOLTAGE (VOLTS) T — TEMPERATURE (°C) T — TEMPERATURE (°C)

SWITCHING TIME AND TEST CIRCUIT

+10vV

vesisv t < 100 ns +5V
t; < 100 ns
T tou=Tis IN +15V
f= 100K Hz 0
IN O—
— ton. toff.
+10V

50 pF 90%A-+7V
ouT ov
L _20v =17 V-X-90%
V-=-20V

©1980 Siliconix incorporated
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monolithic 2-channel FET g

switch driver
designed for... BENEFITS

H H ® Easily Interfaced
m Interfacing Low Level Signals to T o RTL Gompatible

FET SWifCheS ® Minimizes Switching Time
. 150 ns Typical P ion Ti
B Interfacing TTL to CMOS o Verngre e Fropagetion Time

O Complementary Outputs
O Up to 30 V Lutput Swing

—-— B . L e . - —~ e -
= Inferrace iivin 1 1. 16 OHhei LoHic

Levels, i.e. PROM Program Levels

DESCRIPTION

The D139 is a dual low level to high level voltage translator with complementary outputs. Uses include bipolar to MOS logic
interface and bipolar logic to FET analog switch control.

The following characteristics of the input circuit provide an ideal interface to the common logic forms TTL, CMOS, and
DTL: light loading (=~ 1/3 TTL load) to ““0"" inputs, a 1.2 V trip point, and high input impedance with high breakdown to
“1" inputs.

The output can drive up to 30V peak-to-peak into pure capacitive loads or moderate resistive loads. Current source coupling
between the input and output and split power supplies allow wide flexibility in the actual output voltage levels. Comple-

mentary outputs permit maximum application versatility, allowing functions such as double-throw analog switch control.

A positive logic ‘1"’ at the input provides a 1" at OUT and a ““0’" at OUT.

SCHEMATIC DIAGRAM (Typical Channel) PIN CONFIGURATIONS
Metal Can Package

TOP VIEW
*COMMON TO SUBSTRATE AND CASE

ORDER NUMBERS
—o out D139AA or D139BA
i SEE PACKAGE 2

"/mo Dual-In-Line Package

Ne €3 [733 ne

Ré
a3 Qs 1— . N
LN ouT oUTT 3] 121 0072
L
<
S Re a1z out1 4 171 ouT2
INTEB [100 N2

\f-; > v+ 6 EJ V-

v 7] 53 v
- ————— TOP VIEW

Logic | OUT | OUT ORDER NUMBERS D139AP

o V- V+ OR D139BP

1 v+ | v- SEE PACKAGE 11

ORDER NUMBER D139CJ

.
T

—\A-
=
w

<

SEE PACKAGE 7

©1980 Siliconix incorporated
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D139

iconix

ABSOLUTE MAXIMUM RATINGS

V+to V—

V+to VR

V+to Vg

VLtoVR .

VIN to VR .

VRtoV—

VitoV—

Vo toV— .

VptoVin .+ . . . .

Current (Any Terminal) DC
Peak (Any Terminal)
(200 us pulse width, 100 pps)

Operating Temperature

(A Suffix)
(B Suffix)
(C Suffix)

36V
36V
36V
8V
8V
36V
36V
36V
8V
12 mA
100 mA

.=6510 125°C
—20t0 85°C
. 0to70°C

ELECTRICAL CHARACTERISTICS

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits

to assure conformance with specifications.

StoragekTemperature
(A & B Suffix) .
(C Suffix) .. . .. . .
Power Dissipation (L Package)® .
(P Package)™ .
(J Package)*

Thermal Resistance (6 4, J Package)

*All leads soldered or welded to PC board.
Derate L package 10 mW/°C above 75°C
Derate P package 11 mW/°C above 75°C
Derate' J package 6.5 mW/°C above 25°C

“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

-65 to 150°C
=65 to 125°C
750 mW

825 mW

470 mW
0.16°C/W

D139AA/AP D139BA/BP (D139CJ) TEST CONDITIONS,
CHARACTERISTIC (MIN)/MAX LIMITS (MIN)/MAX LIMITS UNIT UNLESS NOTED:
o 5 soc | —20°C . 85°C V+=10V,V =5V,
-55°C | 25°C 125°C ©°c) 25°C (70°¢) V-=-20V,VR=0
1 Output Volt: High 1.1 09 0.7 1.1 0.9 0.7 lout = =10 A
VorIVGH utput Voltage, Higl Vg =2V for
2 (V+1to Vo) 15 15 15 15 15 15 lout=-2mA | vovor,
\%
3 Output Voltage, Low 13 1.1 09 1.3 1.1 0.9 IQUT = 10 KA ViL = 0.8V for
VoLVBL (o v VoR/VoL
4 otoV— 15 1.5 15 15 15 15 louT =2mA
Input Ci t, Input
5 | inn neut Burrent, Inpu 10 20 10 20 VIN=5V
Voltage High
uA
| t Current, Input
6 | hne neu Py (~600) |(-500) | (~500) | (~600) | (~500) | (~500) ViN=0
Voltage Low
Switching Time, Low to
7 () A o 170 170
High, Delay Plus Rise Time See Switching Time Test Circuit
ns
Switching Time, High t (CL=35pF)
8 t(_) witching Time Igi 0 200 200
Low, Delay Plus Fall Time
+ Positi . N
9 | ositive Supply Current 0.1 0.1 Input Voltage High
10 I Logic Supply Current 4.0 4.0 or
- Input Voltage Low
1 1— Negative Supply Current -3.0 —-3.0
mA
Reference Supply Current
12 | —1.6) (—1.6) \ =V =5V
RH Input Voltage High { IN1 IN2
Reference Supply Current,
13 |1 -1 (=1.1) \% =V =0V
RL Input Voltage Low ! ! N1 ‘lN2 °

cmo

2-8
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TYPICAL CHARACTERISTICS

Logic Input Current vs
Logic Input Voltage

-100 T
3z vi-ov—]
E 80 \ _s5°C
Sk 1)}
25°C

\j\\
o —40
& el
e
z N

L\

0 1 2 3 4 5
V) — LOGIC INPUT VOLTAGE (VOLTS)

Supply Current vs Temperature

3 T T T ™
V+=10V,V =5V
VR=0,V—=-20V
¢ T ]
o2 ILHAND I
2z —~
SN
3 —IH— AND —i =T~
s ~~
g 1 ~lgn
g
2 T
@ —IRL
I+ AND —I + l
N TN
—55 35 —-15 5 25 45 65 85 105 125
T — TEMPERATURE (°C)
Switching Time, Low to
High, vs Load Capacitance
SO0 1T T T T T
|_SEE TEST CONDITIONS /1
AND DEFINITIONS
_ 400 <
£ A
w
H A
i 300 7 g
o N r
z
z dayd
~ 200
B /|
|
- i
100
Z | —t g
o
0 100 200 300 400 500

Cy — LOAD CAPACITANCE (pF)

LOGIC INPUT
t, < 20 ns

- 20ns 3V

0

Vout VguT 'S
THE COMPLEMENT

OF Vourt! 09
(Vou - Vor)
VoL
-
t
A -

(VoL — V~) — OUTPUT “LOW"
VOLTAGE WITH RESPECT TO V— (VOLTS)

V+ (VOLTS)

t— SWITCHING TIME (ns)

26
24
2.2
20
18
16

1.2

1.0
0.8

500

400

300

200

o 100

Output ““Low”’ Characteristic
[

vi=10vV —f
VR=0

V=5V
v-=—20v_|

—

—565°C

-
—

| —
Ry 125°C

K ITTT T

0 2 a 6 8 10
I, — OUTPUT “LOW” CURRENT (mA)

Selecting V+ and V—
T

-vg=ov

OPERATING 4
REGION

V— (VOLTS)

Switching Time, High to
Low, vs Load Capacitance

L
| SEE TEST CONDITIONS
AND DEFINITIONS

200 300 400
C|_ - LOAD CAPACITANCE (pF)

500

TEST CONDITIONS AND DEFINITIONS

Switching Time Test Circuit

LoGIC
INPUT

Output “High” Characteristic

_ 26
@ | |
3 24 vi=10vV —
2 9 vg=0 _|
5% 22 vi-sv
> - _20v |
§:O 2.0 \2 20V
P
Dk 18
e
16
It
~I 14
T 55°C b1
= ke L1
9% 12 - —
+8 10 RN
2Z L+~ 4"~ 125°C
3 o8
4
E Hl
A
0 -2 -4 -6 -8 -10

Ion — OUTPUT “HIGH” CURRENT (mA)

Selecting V+ and V—

The output swings between V+ and
V— (VOH = V+ and VoL = V-).
Select V+ and V—, within the oper-
ating region of curve at left, to pro-
vide the desired output swing. Note
that V— can be —2.0 V to —30 V
and V+ — V— must be at least 10 V.

Switching Time vs Temperature

300 —T
C =35 pF( I '
| !
SEE TEST CONDITIONS |
2 AND DEFINITIONS
- 1
S 200
=
Q
z
H T
L:) T e
2 100
@« I —
1 e I
’ Tl
. ||
-55 ~35 15 5 25 45 65 85 105 125
T - TEMPERATURE (C)
+5V +10V

‘OVW

O Vout

30—
]
}
oll
s
2l
s
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D139

DRIVING PMOS ANALOG SWITCHES

DPDT PMOS
+10V
06
45V
7
T ]
Vi v 5 ol B
CONTROL 3 2: Gy | °
= . ouT 1 '__‘»—'
cmos, ottt s2| 12
DTL A 3 | ¥e)
OUT 1 ©
— ANALOG IN/(OUT)
D139 n
s3
12 3 ez, T
St © e L'l —e
0 IiN2 L 10
Oo— sS4,
1 5 laa g | 0)
ST I ° h »—
VR .V P oy g
A1 FROM CONTROL CONNECTS S2 TO D1 AND 3 TO D2 i
Van RANGE = +10V TO =10V 8 9 ANALOG OUT/(IN)
-20v s
1 D2
= G123 -0
PMOS Interface Circuit

Figure 1

Driving PMOS Analog Switches. The D139 output swing is dictated by the analog signal range. VQH is the PMOS “"OFF"”
level and must equal the most positive analog voltage. VoL is the PMOS “ON" level and must be 10 V more negative than
the most negative analog voltage. Therefore for VAN =110 V = V+=+10 V and V—= —20 V. PMOS control is make-before-

iconix

break.

PMOS LOGIC INTERFACE

BV
7 T 60 =
Vi v+
3
—O =
TTL, 5 ouTt -
cmos$ N1 Vss
oTL s |
"% i
PMOS
LoGIC
Vob
—20v

Figure 2
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DRIVING NJFET ANALOG SWITCHES

Fast Dual SPST, NJFET, for
Low Frequency Signals (1)

Dual SPST, NJFET for High
Frequency Signals (1)

+5V

+15V

7T Te 7T Ta
A v+ vy v+
CONTROL 3 CONTROL 3
oUT 1 P sk oUT 1 0K
TTL, 5 fina s TTL, 5 lina s
€MOS, t—O— cmos, |—o—
poy A N961 2N4393 DTL a N961 2N4393
OUT 1 G b ouT1 G D
D139 D139
12 1
—t1+—0 —1+—0
oUT 2 oUT 2
TTL, 10 {in2 TTL, 0 |in2
cMOS, |—O— €MoS, |—0—
DTL " 1Ng61 s D DTL " 1961 s o
ouT2 2N4393 ouT 2 2N4393
Vi V— Vi V-
R s R s
l 100 pF 50K ‘L 50K
8 9 8 9
—15V Y

THE 2N4393 WILL BE “ON” FOR A “1” FROM CONTROL.

Van RANGE = +10V TO -10 V.

Driving NJFET Analog Switches. VQH is the “ON" NJFET level and must be isolated from the gate by a series diode as shown
above to prevent forward gate current. Vo is the “OFF" NJFET level and must be more negative than the most negative

+15V

Van RANGE =+10V TO ~10 V.
Figure 3

analog signal voltage by (IVGs(off)! +2 V). NJFET control is break-before-make.

(1) See Siliconix Application Note “Driver Circuits for the J-FET Analog Switch”” AN73-5, August 1973.

THE 2N4393 WILL BE “ON" FOR A “1” FROM CONTROL.

IN914
I
+5V +13.0V '
T T IN914
v+ +15V
+15V
| Q IN914 +STV
— w l IN914
NZ CRA470
l@ IN914 < —
D139
CR470
IN914 < —
3621
sy 50V (INTEL) 5VO
01
(4 mA) CR470
°: . IN914 < —
— > 03
1.2K
4mA A Amhlcs, 04 D139
D139
CR470
IN914 ﬁ I
— >
L +15V +5V

fo

*C1 IS USED TO SLOW THE RISE TIME TO ~400 ns

D139 Used in Programming the Intel 3621 PROM
Figure 4

2-11
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D139

iconix

APPLICATIONS (Cont'd)

5V +15V

+15V

1D ”

R=300Q
R
D139 MD: v+ 04 VWA
vz=10V R
2N4400 z 0, AAA
- > o N
Vz=10V [ 3 p
T I 04 A
INTEL r
-5V M3601
+5V +1% v
— +15V
___D{ CR100 =
2N4400
D139
—1 E
- -5V
D139 Used in Programming the Intel 3601 PROM
Figure 5
\
5V +26V +1%v +5V

= *C1 USED IN OBTAINING THE PROPER RISE AND FALL TIMES
**R1 USED IN LIMITING CURRENT INTO D139

D139 Used in Programming the Intel 2708 PROM
Figure 6

grounded.

V—.

the operating region.

PROGRAM CTS/WE
D139 l %msuIlm' 1N914 D139
_D'{:E =T = <
= Ry (INTEL) Ry*t =
2708
+5V +5V
-5V -5V
05V 05V
TTL DATA BUS ) DATA BUS TTL
ADDRESS +5V +12V -5V 0V DATA
LOGIC LOGIC

D139 2-Channel Interface. The D139 may be used to interface 0.5 V TTL to CMOS Logic by setting V|, VR, V+ and
V— to the proper levels. If 0 to 5 V TTL levels are to be used to control the switch, V| should be set to 5 V and VR

V+ and V— may be set to whatever levels are needed. The operating region of the D139 is determined by the graph of V+ vs

Note. V— must be at least 2 V below VR in order for. the D139 to operate. See the V+ vs V— graph for selecting the supply voltages within

2-12
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Monolithic 6-Channel E:3
Enhancement-Type MOS FET °~ ™
Switch

designed for o o o BENEFITS

® Reduces External Component Requirements

L] o L]
u SW“'Chlng Analog Slgnals O Internal Zener Diode Protects the Gate

: H O Six Switches Per Chip
= MUItIpIeX|ng O Intearatad MOS FET for Fach Gate to
Provide ‘‘Pull-Up’ Current for Gate-

Driver Circuit

DESCRIPTION

The G115 contains six enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to
30 V peak-to-peak. The switches are integrated on a silicon substrate (body). The switches have a common drain terminal
(D) which will function equally well as a common source. In the same manner, the source terminals (S) will function equally
well as drains. Each gate (G) is provided with a normally OFF “‘pull-up” MOS FET which may be turned ON to provide a
current source to the gate-driving circuit. The pull-ups are turned ON or OFF by connecting the ‘‘P’’ terminal to a negative
supply or to the ““B’* terminal respectively.

FUNCTIONAL DIAGRAM

G, G G3 Gy Gg Gg
SRR A A A
T T T T -O B (V+)
| | | |
uifuiluifuiui
e s s s
| n
?C; o\J\v i ! } I OD
o N S
I RN !
: e
Sg O o\k,
PIN CONFIGURATION SCHEMATIC DIAGRAM
G, Gy Gz Gy Gy Gg agm
Dual-In-Line Package ' 2 3 04 05 6 ?7 9
PO ’ D
[2=51 16D L L L
- e P PR R R E L
Gzc‘z Ejsz s|o157 1 L-: = = = = - ":sop
63 4] 1353 = T
Ga5 ] 1705, s;0 .llr -
GSE Ejsf' s, 08 - Tj_r
e 7] 1056 : = -
=5 B 53 022 -'Ir -
TOP VIEW =
: [L
ORDER NUMBERS: G115AP OR G115BP % o ‘-I‘ L
SEE PACKAGE 12 55 O Jj_u
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ABSOLUTE MAXIMUM RATINGS

VBtoVS......... e iei .. 21030V
VgtoVp...... S .. 21030V
VptoVsg....... e e ee.L... 30V
VBtoVg,VgtoVp .......... e 35V
I, Ip .. e ..... 100 mA
IG .................... c e e e e 5 mA
poo e e 100 UA

ELECTRICAL CHARACTERISTICS

Storage Temperature ............... —65to 150°C
Operating Temperature (A Suffix). . .. .. -55t0 125°C

(B Suffix) . . . .. . —20t085°C
Power Dissipation™ . ............... 900 mW

*All leads soldered or welded to PC board. Derate 12 mW/°C
above 75°C.

“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits

to assure conformance with specifications.

MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC G115A G1158 unIT Vpg =0, Vpg = 0
-55°C 25°C 125°C -20°C 25°C 85°C
1 _ 100 100 125 125 125 150 Vpg =0, Vgp = -30 V.
2| |rosion) g:';;s"i’s‘::; 200 200 250 250 250 300 a 10V, VGp=-20V |ig=-1mA
3 450 450 600 500 500 600 20V, Vgp = -10V
Source OFF
al |isiofe) -0.5 -500 -5 -500 Vsp=-20V,Vgp =0
Leakage Current
Drai f)FF ke
rain - - -
5| {ipofe) Leakage Current -25 -2500 -10 -1000 Vpg=-20V,VGs =0, Vsg =0
6|s|iGton) Gate ON Current -08to-24 -0810-2.4 mA | Vgg=-30V, Vpg=-30V
—7
Al Gate-Channel _ B ~ . .
7|41ass Leakage Current 05 500 5 500 nA | vgg=-20v
1
Gate-Source - - -
8/c|VGsith) Threshold Voltage | =15 10 =4.0| ~1.6t0-4.0{ -1.5 0 -4.0| ~1.5 t0 -4.0[ ~1.5 10 ~4.0| ~1.5 t0 ~4.0 p=-104A,VpG =0, Vsg = 0
—{
i Drain-Source - - -
9] [BVossMin g Voltage -30 -30 -30 -30 -30 -30 Ip=-50 4A, Vgg = 0, Vgg = 0
! Source-Drain . _
10| favspsMin 2 n Voltage -30 -30 -30 -30 -30 -30 v Is=-101A, Vgp = 0
. Gate-Body L
11| [BVGasMin L own Voltage | 3510790 | ~3510-90 | 3510-90 | 351090 | -35t0-90 | -3510-90 iG=-10kA
P
ull-Up Gate-Body . _
12| |BVpBSMin o fown voltage | 351090 | ~3510-90 | 35t0-90 | -3510-90 [ -35t0-90 | -35t0-90 Ip=-104A, Vg =0
Gate-Source . . .
"3 |G Capacitance 0.9 Typ 0.9 Typ Drain Guarded
D) Gate-Drain . . Vpg = Vsg =0,
14[2} Cga Copacitance 0.9 Typ 0.9 Typ Bty Guared Source Guarded
N -
Drain-Source . . Vgp=0
15 a Cs{off) OFF Gopecitance 04Typ 04 Typ oF Gate Guarded 3% e
! Source-Body . . _ _ .
16] | Csb Copacitance 2Typ 2Typ Vpg=0,Vsg=-5V | Gateand Drain Guarded
—
Drain-Body . _ _
17| |can Copacitance 12 Typ* 12 Typ Vsg=0,Vpg=-5V | Gateand Source Guarded

*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

MAB-A

TYPICAL CHARACTERISTICS

IS(off)- ID(off) VS

B 'DS(on) ¥s Vas Temperature Capacitance vs Vg or Vgg Igvs Vpg
2
=10t ———
£" = Vgp=-30V
o = r Vg =Vse =
o -
H =20V 4 < T H
BS
2 Ta-25c/ £ % f -55°C
g1 z 8 g o =
3 = ¥ 4 < ~ T
1 < f—t
& Vps =0 ~ § 5 %1, /> 1257c 4
8 framizmc /g\/vssxo ¥ 3 Cton) Vep= 30V u
P Taz25c| £ 3 - 3
z E) g E Cap (Vap = 0V) il o y
2 e T0f G (V6D “E e - V.
8 A Csb (Vgs=0V) | - /)
3 [ 0.1
g -30 -2 -20 -15 -0 -5 o -30 -20 -10 0 -10 -20 -30

Vgs — GATE-SOURCE VOLTAGE (VOLTS) T — TEMPERATURE (°C)

Vpg OR Vgg ~ DRAIN-BODY OR
SOURCE-BODY VOLTAGE (VOLTS)

Vppg — PULL-UP GATE TO BODY
VOLTAGE (VOLTS)
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Monolithic 5-Channel R
Enhancement-Type MOS FET =~ =™
Switch

designed fOl" o o o BENEFITS

® Reduces External Component Requirements
O Internal Zener Diode Protects the Gate
O Five Switches Per Chip
O Integrated MOS FET for Each Gate to
Provide “Pull-Up’”" Current for wate-
Driver Circuit

m Switching Analog Signals
® Multiplexing

DESCRIPTION

The G116 contains five enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to
30 V peak-to-peak. The switches are integrated on a silicon substrate (body). The switches have a common drain terminal
(D) which will function equally well as a common source. In the same manner, the source terminals (S) will function equally
well as drains. Each gate (G) is provided with a normally OFF “pull-up” MOS FET which may be turned ON to provide a
current source to the gate-driving circuit. The pull-ups are turned ON or OFF by connecting the /P’ terminal to a negative
supply or to the ““B” terminal respectively. It is recommended that the G115 be used for new designs.

PIN CONFIGURATIONS FUNCTIONAL DIAGRAM
Flat Package 6, G, Gy G, a5
A L A
o t H } t } —0 B (V+)
| ! | | |
|
S2 P O—s i . — —o |
:3 s o—o IL : | }L ob
“ S2 O— v t T
N oo RN P |
s BN |
B (V+)* 4 O O\J\'
Top view %0 Q\J\v——‘
ORDER NUMBER: G116AL
SEE PACKAGES
*Common to Substrate and Base of Package SCH EMATIC DIAGRAM
Dual-In-Line Package 1 ‘32 Gy s fésq . Gy . G(?e B 1v;)
= o T T LI TL
o I = T F P g
G2 3] 1271 %2 3= '_r = = = = S
63 2] [T s 51 0'—“7 - oD
G4 @ E;:‘ Sa Sz 1C2 ]Ir
65 CF] (9155 wh = Tj—[—
NC O 7 [8B(Vv+) = -
TOP VIEW 541C0 I_[ ]
ORDER NUMBER: G116AP =
SEE PACKAGE 11 S5 L TLLA
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G116

1ICoNIX

ABSOLUTE MAXIMUM RATINGS

VBtoVS .. .....coiiiiinnnnenn..—21030V
VBtoVD.........coiviviiiine... 21030V
VptoVS. ... i i ... 230V
VBtoVg,VBtoVp .................... 35V
Ig lp v . 100 mA
Ipee ... 100 KA
Storage Temperature. . .. ............ —65t0150°C

ELECTRICAL CHARACTERISTICS

All DC parameters are 100% tested at 25°C.
to assure conformance with specifications.

Operating Temperature. . . . .......... —55to 125°C
Power Dissipation™

Flat Package™™ ...............
14 Pin DIP***

750 mW
................. ..... 825mwW
*All leads soldered or welded to PC board.
**Derate 10 mW/°C above 75°C.
***Derate 11 mW/°C above 75°C.

“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

Lots are sample-tested for AC parameters and high and low temperature limits

MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC G116A G116B uNIT Vpg =0, Vpg = 0
-55°C 25°C 125°C -20°C 25°C 85°C
1 100 100 125 125 125 150 Vpg=0,VGgp=-30V
Drain-Source
2| |ps(on) ON Resiotance 200 200 250 250 250 300 o [ Vpg=-10V,Vgp=-20V |ig=-1mA
3 450 450 600 500 500 600 Vpg - 20V, Vgp = 10 V
Source OFF
- - - -500 - -
a4l |is(off) Leakage Current 0.5 500 5 . Vsp=-20V,Vgp =0
1 n
Drain OFF _ _ N
s| |ioorn) Leakage Current -25 -2500 -10 -1000 Vps =20V, VGs=0,Vsg=0
6] s lictom Gate ON Current -08t0-24 -08t0-2.4 mA | Vgg=-30V,Vpg=-30V
S
Gate-Channel —
7 ? Igss Leakage Cumrent -05 -500 -5 -500 nA | vgg=-20v
! Gate-Source
8|c[Vas(h Theeshold Voltage | =15 10 =4.0] ~1.5 0 -4.0] ~1.5 10 -4.0{ ~1.4 to ~4.0] ~1.5 t0 -4.0 | -1.5 10 -4.0 Ip=-104A, Vsg =0, Vpg =0
. Drain-Source _ N R
9] [BVDss Min ool own Voltage -30 -30 -30 -30 -30 -30 Ip=-504A, Vgg = 0, Vgg = 0
_ Source-Drain ~ N
10[ [svsps Min o en Voltage -30 -30 -30 -30 -30 -30 v | 1g=-10uA,Vgp=0
. Gate-Body —
" BVgps Min Breakdown Voltage 35 to =90 ~35 to -90 ~35 to ~90 -35 to -90 =356 to -90 ~35 to -80 I 10 uA
. Pull-Up Gate-Body __ -
12 Jevpgs Min L e onare | 331020 [ 351090 | 351090 | 351090 [ 351000 | -3510-90 Ip=-104A, Vgg = 0
Gate-Source N R )
13[ {Ces Capacitance 0.9 Typ! 0.9 Typ Drain Guarded
D Gate-Drain 0. . . VpB = Vsg = 0,
4y |Ced Capacitance -9 Typ 09 Typ o e Source Guarded
N N
Drain-Source Vgg=0
04 Typ* .4 * Gate Guarded
15 3 Cds(off) OFF Capacitance v o4Tve o oo e f=1MHz
| Source-Body . . i
16l c|Csp Copacitanee 2Tvp 2Ty Vpg=0,Vsg=-5V | Gateand Drain Guarded
Drain-Body . . _ _
17| e Capacitance 12T 12Typ Vsg=0,Vpg=-5V | Gate and Source Guarded
*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. MAB-A
IS(off)- ID(off) Vs
- 'DS(on) Vs VGS Temperature Capacitance vs Vppg or Vgp Ig vs Vpg
210t —
S Vgp=-30V
§ s Vpg=Vsg=0V
z =20V 4 I 4 <
BS S
s | = z 3
@ 103 £ - £ —
8 >
g = g g B 25°C ~| /j
F « = / 3 o
5 Vgg=0 —Z 3 5 < : 31 T
g framizc P Vg0 w z (on) (Vgg =—30V) LA - =
2 Tp=25°C N et
g10? =-2 X S = @ -
E Vae=0 = © lcgpVgp=0v) | Lt ©
£ S esc 10 g
Q A Cp (Vs =0V) /
g L o o
2 -3 -5 -20 -15 -10 -5 [ -30 -20 -10 0 -10 -20 -30

Vgs — GATE-SOURCE VOLTAGE (VOLTS)

T — TEMPERATURE (°C)

Vpg OR Vgg — DRAIN-BODY OR
SOURCE-BODY VOLTAGE (VOLTS)

Vpg — PULL-UP GATE

TO BODY VOLTAGE (VOLTS)
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Monolithic 5-Channel
Enhancement-Type MOS FET
Switch

designed for . . .

n SW|tChIng Anulog S|gnals O Internal Zener Diode Protects the Gate

° o ° H O Five Switches Per Chip
® Multiplexing with Enable Switch Integrated MOS FET for Each Gate to

Provide “Pull-up
Driver Circuit

BENEFITS

Current  tor Sawe

DESCRIPTION

The G117 contains six enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to
20 V peak-to-peak. The switches are integrated on a silicon substrate (body). The drains of five of the switches are internally
connected to the source of the sixth switch. This arrangement is intended for use of the device as a 5-channel first-level
and one-channel second-level multiplexer. Each of the six gates are provided with an internal ““pull-up’’ current which may
be turned ON or OFF by connecting the pull-up control terminal (P) to a negative supply or to the body (B) terminal.

FUNCTIONAL DIAGRAM

Gy G, Gy Gy Gg Gg
9 Q 9 Q Q ?
; - R S S W
| | | | |
| | J” [ [“ [ J‘{ | "| |

PO i _ — IL ¢ o T |

$10 O\J\' : : i ! y—OD

20— N

S3 0— v t

"o e

S5 O ﬂ\l\v_

PIN CONFIGURATION SCHEMATIC DIAGRAM
Flat Package . . o 6 o G B

1 14

S3 S O
S 5 g - .,IL -
S5 =

B (V+)*

7
TOP VIEW

ORDER NUMBER: G117AL 9 =
SEE PACKAGE 5

*Common to Substrate and Base of Package
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G117

1conix

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS

to assure conformance with specifications.

VBtoVg . ....... ... —2t030V

VBtoVp........ .. 21030V
VptoVsg..... - << [0 V)
VBtoVG,VBtoVp . ... ..o 3BV
e .. 100 mA
. e 5mA
P 100 uA

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits

Storage Temperature . .............. —65to 150°C
Operating Temperature (A Suffix)...... —55to0 125°C
(B Suffix)...... —20t085°C
Power Dissipation® ................... 750mW
*All leads soldered or welded to PC board. Derate
10 mW/°C above 75°C.
“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

MAX LIMITS
\ TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC G117A G1178 unIT VB - 0, Vpg = 0
-65°C 25°C 125°C —20°C 25°C 85°C
1 100 100 125 125 125 150 Vpg = 0, Vgp = ~30 V
— . Drain-Source . -
2| 1rpsion) oN G, 200 200 250 250 250 300 @ | Vpg=-10V,Vgp=-20V |Is=~1mA, Vgep = Vap
3 450 450 600 500 500 600 VDB = 20 V, VGp = ~10 V.
Source OFF
4| lis(off) Leakage Current -0.5 -500 -5 -10 Vgp=-20V,Vgp =0
in OF
5| |iniosh) f;:L"a; CFu"em -25 -2500 -10 -500 nA | Vps=-20V,Vgs=0,Vges=-30V,Vgg=0
]
Drain OFF _ B - -
8] |/ttt Leakoge Current 05 -500 - -100 Vos =20V, Vgs = -30V. Vgep = 0. Vsp = 0
—r
7|A[i6(om Gate ON Current -081t0-24 -0810-24 mA | Vgg=-30V,Vpg=-30V
— T -
! Gate-Channel
8clicss Loakags Corrent -05 -500 -5 -500 oA | vge=-20v
o |vasim ?:::j:‘l“;c\jomge -1.510-4.0[ -1.5t0-4.0| ~1.5t0-4.0 | ~1.5t0-4.0] ~1.510-4.0 | ~-1.510-4.0 15 =10 kA, Vpg1-5 = 0. Vage = 20V
10| |Vasih) ?:::j.?l‘:\jonag, -1510-4.0 | -1.5t0-4.0| ~1.510-4.0 | -1.510-4.0 | ~-1.510-4.0 -1.5t0-4.0 Is1 = 104A, Vpgg = 0, Va1 = 20 V
_— -
1] |svpss min ';,’::;‘::v“v:;o"aw -30 -30 30 -30 30 -30 Ip = -50 kA, VGg = 0, Vg = 0
— v
12| |8vsps Min 2‘:;’::3";"“,0‘“@ -30 -30 -30 -30 -30 -30 I =-10 A, VGp = 0
13| |8vgas Min 2::;(3‘::’" Voltage | 35190 | -3510-90 | -3510-90 | -3510-90 | -35t0-90 | -3510-90 IG = ~10 4A
14| |8vpgs Min :f;';:(’:aii'i:ﬁg; 3510-90 | -3510-90 | -3510-90 | 3510-90 | -35t0-90 | -35t0 80 Ip = -104A, Vgg = 0
15[ [Ces (?:;chl:)aur:: 0.9 Typ** 0.9 Typ** Drain Guarded
o Gate-Drain " . VpB = Vs =0,
16| [Cad Capacitance 09 Typ 0.9 Typ Bty Guarded Source Guarded o
—In GB
17)A |Cas(orn)* g:;"gp:'j;nce 04 Typ** 0.4 Typ** oF Gate Guarded =1 MHz
| end M
18 é [ 2‘;:;:‘5::’ 2Typ** 2Typ** VpB =0, Vgg = -5V | Gateand Drain Guarded
Drain-Body . . Vs(1-5)8 = 0, VG(1-5)8 = 0, VGes = -30 V. Vpg = -5 V,
of  fCav Capacitance 127Typ! 12Typ All Gates and Sources Guarded
*This is resistance (capacitance) from each source to common internal node. Multiply resistance by two for total resistance from inputs to output. MAB
**Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.
IS(off). ID(off) Vs
R rDs(on) Vs VGS Temperature Cd Vs VDB |G 'S VPB
2 100 100 T T
3 T F - -
S g F Vse=VaB=Veg =0
u - w 80 [ Vagp=-20V
H Vgg =20V I e [ f=1MHz 4
= 'rszs‘c’ £100 2 £ —55°C|
@ 3 = |4 / - ——
a1 g g 2 g 26°C —
= 3 >
« 4 o 4 S _—
3 7 — -1 3 —// E 2 rizsc
M Vgs=0 27 ) > 10 o e =
S [Ta=125°C oL Vs = ] 3 E -
3 | Ta=25c| & 2 s 7
3 = : : - g
z Vgs =0 = § o b // Y
& [ra--ssc 2 P
o 1 2
L 3
$ 1 01
2-3 -25 -20 -15 -0 -5 0 2% 45 6 8 105 125 -3 -25 -20 -15 -10 -5 0 -10 -20 -30
" Vgs - GATESOURCE VOLTAGE (VOLTS) T - TEMPERATURE (°C) Vpg - DRAIN-BODY VOLTAGE (VOLTS) Vpg — PULL UP GATE:BODY VOLTAGE (VOLTS)
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Monolithic 6-Channel
Enhancement-Type MOS FET
Switch

designed for . . .

Siliconix

BENEFITS

® Reduces External Component Requirements
O Internal Zener Diode Protects the Gate
O Six Switches Per Chip

m Switching Analog Signals
m Multiplexing

DESCRIPTION

The G118 contains six enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to
20 V peak-to-peak. The switches are integrated on a common substrate (body). They have a common drain terminal (D)
which will function equally well as a common source; likewise, the source terminals will function as drains.

PIN CONFIGURATIONS FUNCTIONAL DIAGRAM

Flat Package

Gy [

s |

Gz
?
I
|
5 S2 O a\]\ﬁ

S3 O—

)

Gz

v

/—J——-—o@
LA
/Z)—— -+ ——-+—of
<
/?__ —_— = —TL_O"’O
1

Gg
S4 O—

-
Gs

S5 O—

G
6
Sg O—

B (V+)*[

7
TOP VIEW

ORDER NUMBER: G118AL
/ SEE PACKAGE 5

SCHEMATIC DIAGRAM

*Common to Substrate and Base of Package

6 [ G3 Gy G Gg B (V+)
Dual-In-Line Package ! 7? 3 7 ?s ?° 7
w g o o P o el L
Gy 1] $1 S Ir —oo
G2 L—'\Z E;‘ S2 13 = ']—r
e = wo———
64 O7] 1S 53 1& ij
85 fE: S5 " = T_l'
% <5} R o il
B (v+) C 7] (= S5 o - -IIL

TOP VIEW —

ORDER NUMBER: G118AP —
SEE PACKAGE 11
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G118

iconix

ABSOLUTE MAXIMUM RATINGS Operating Temperature (A Suffix)...... —55to0 125°C
Ve 1oV 91030V : (B Suffix)...... =—20to85°C
VBtoVs................ —2t03bv Power Dissipation™
VBtOVD"""""""""""'_t°+30v Flat Package®™ ...................... 750mW
th°VS--------~-----'~----'---'--- v 14PInDIP*™* ... .. .. .............. 825mwW
IB'tO G100 A *All leads soldered or welded to PC board.
P I T R e e e e e o
lS' D 5 mA **Derate 10 mW/°C above 75°C.
D R R T R R R R ) o 0
G i m. ***Derate 11 mW/°C above 75°C.
Storage Temperature . . . ... ... ...... —65t0 150 C )
“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”
ELECTRICAL CHARACTERISTICS
(o] . . .
All DC parameters are 100% tested at 25 C. Lots are sample-tested for AC parameters and high and low temperature limits
to assure conformance with specifications.
MAX LIMITS TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC G118A G118B UNIT VDB'=u0 SS NOTED:
-55°C 25°C 125°C -20°C 25°C 85°C
1 X 100 100 126 125 126 150 Vpg =0, Vgp = -30 V.
2| Iroston) g:‘;ﬂ.’;:; 200 200 250 250 250 300 e | vpg=-10V,vgp=-20V |I1g=-1ma
3 450 450 600 500 500 600 Vpg=-20V,Vgp =-10V
4| Pistorer i:;‘;?:g; ot 05 500 -5 -500 Vsp=-20V,Vgp=0
5] [iowom f;::;rgmem -3 3000 -10 -1000 na | Vps=-20V,Vgs=0,vsg=0
T
6|allss f::f:g:fr'em 05 500 = -500 VGg = -20V
[T
7|4 [vasim $::::‘I‘;‘;D"m ~1.5 t0 ~4.0/ 1.5 t0 -4.0| -1.5 t0 ~4.0|-1.5 t0 -4.0| =1.5 to 4.0} ~1.5 10 -4.0 Ip=-104A, VGp =0, Vgg = 0
8| [Bvpss Min ';"::j:v‘::‘";o"aw 20 30 -30 -30 30 -30 Ip = -50 uA, Vs = 0, Vgg = O
— i v
9| [svsps Min i::;l:ﬂ:"\‘/ollaw -30 -30 -30 -30 -30 -30 Is=~104A, VGp = 0
10] |8vaasMin g’::;g:‘::" Voltage | 351090 | 351000 | 351090 | -35t0-00 | 351000 | 351000 IG = ~10uA
1| [egs g:;:cs:;‘,:: 09 Typ* 0.9 Typ* Drain Guarded
D] ‘Gate-Drain - - v =Vgg =0,
121y Capacitance 097Tye 09Typ de"v o Source Guarded
M -
13 |ACasorn g:’,‘,";;‘;ﬁ;m 0.4Typ* 0.47Typ* oF Gate Guarded ;’S? M:’h
14]c|C%b ‘S:::;z::iy 2Typ* 2Typ* VpB =0, Vsg=-5V | Gateand Drain Guarded
15| |ca 2;:::::; 12Typ* 12Typ* Vsg=0,Vpg =5V | Gate and Source Guarded
*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. MABA
TYPICAL CHARACTERISTICS
Is(off): ID(off) VS
3 'DS(on) V$ Vas Temperature Capacitance vs Vg or Vs
£ 10% = 1000 50
()
w
g A
< Vps=20V 4 F a0
g 5 Tp=25°C : 100 z
u o o z P w
z s I3 7 g 30
8 < o <
] Vas= 74 3 10 § Caton) (VGg = 30V
3 Tp = 125°C A Ve =0 w g (on) (VGB /]
5 AL 58 25C ] 1D(off) & 20
3 10? A= 2 ” 3 L
2
] Vgs = = ©  1o|-Cdb Vep=0V) ]
8 Ta=-55%C = ==t
L l 01 45(0”)( [-Csb (Vas=0V)
H L1 JITTITT
‘3 -30 -26 -20 -15 -10 -5 1] 25 45 65 85 105 125 -30 =20 =10 0
Vs — GATE-SOURCE VOLTAGE (VOLTS) T — TEMPERATURE (°C) Vpg OR Vgg — DRAIN-BODY OR
SOURCE-BODY VOLTAGE (VOLTS)

©1980 Siliconix incorporated



Monolithic 6-Channel i
Enhancement-Type MOS FET =™
Switch

designed fOl‘ o o o BENEFITS

6119

® Reduces External Component Requirements
O Internal Zener Diode Protects the Gate

B Switching Analog Signals such as

o .
Differential Inputs o Six Switches Per Chip
- - - - O Integrated MOS FET for Each Gate to
B Muitipiexing Frovige “Fuii-Up” Gurfeni o Gutt

Driver Circuit

DESCRIPTION

The G119 contains six enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to
30 V peak-to-peak. The switches are integrated onto a silicon substrate (body) and are internally connected into two groups
of three switches per group. This arrangement facilitates the switching or multiplexing of differential analog signals. Each
group has a common drain terminal (D{ and D2) which will function equally well as a common source. Each gate terminal
(G) controls a pair of switches and is provided with a normally-OFF “pull-up” MOS FET which may be turned ON to
provide a current source to the gate-driving circuit. The pull-ups are turned ON or OFF by connecting the “'P*’ terminal to a
negative supply or to the “B” terminal respectively.

FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM

Gy

?
I
|
|

-0 B (V+)

Gy G G B (v+)

G3

9

|

|

! . ) 03 04 0s 6

] PO-
! L L |
°\1L\' E

l L

. 1w = = 1
S o ﬂ\}l\' 0 b2 $1 O— 11_“ — —0 D4
Sg O— JJ\I\' 1l

S1 O—

S3 O-

S5 O—
S2 0

aRes

= s13d [PuupYD-HINW

PIN CONFIGURATION % _T_[ . 2o,
Flat Package 0 = T
PIN CONFIGURATION S3 O ]Ir
ot o h .

B(VH)*

D2

7 8
TOP VIEW
ORDER NUMBER: G119AL
SEE PACKAGE 5

XIUuod|

*Common to Substrate and Base of Package
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G119

iconix

VBtoVD ...,

VBtoVS ......iiiiiiiin.

VptoVg........
VBtoVG,VBtoVp ..........
Iglp v o
IGge oo

ABSOLUTE MAXIMUM RATINGS

—2t0 30V
...—2to30V
30V
3BV
100 mA
5 mA

ELECTRICAL CHARACTERISTICS

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits
to assure conformance with specifications.

P P 1+ J77:
Storage Temperature ............... —65t0 150°C
Operating Temperature (A Suffix). . .... —55to 125°C

(B Suffix)...... =—20to85°C
Power Dissipation® ................... 750mW

*All leads soldered or welded to PC board. Derate

10 mW/°C above 75°C. '
“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC G119A G1198 unIT VoB=0, Vpg = 0
-55°C 25°C 125°C —20°C 25°C 85°C
1 100 100 125 125 125 150 Vpg =0, Vgp = -30 V
2| |rostom Drain-Source 200 200 250 250 250 300 @ [ vpg=-10V,vgp=-20V |ig=-1mA
3 450 450 600 500 500 600 VpB = 20 V, VGp = -10 V
——
Source OFF -
s ['stern Leakage Current 05 -500 -5 -500 . Vsp = -20 V. VGp =0
T - n
Drain OFF
- - - R - 20V, Vas - -
A Loakags Garrent 15 1500 10 1000 Vps =20V, Vgs = 0, Vsg = 0
|
6|c|'Glon Gate ON Current -08t0-24 -08t0-24 mA | Vag=-30V,Vpg=-30V
—
Gate-Channel
~o. E - - - 20V
7| |iass Lakage Current 05 500 5 500 na | veg=-20
—
Gate-Source
- -4.0|-1.5 t0 -4.0] - ~4.0|-1.5 to -4.0[ -1. 0| -1. X - - -
8] |Vas(th) Threshold Voltage 1.510 4.0/ -1.6 t0 -4.0| -1.5 t0 -4.0 | 1.5 to -4.0| ~1.5 to -4.0 5 to —4.0 Ip=-10uA, Vgg =0, Vgp = 0
Drain-Source
i B - E - - - - Vgs =0, Vsg =
9| [BVoss Min DRSO rege 30 30 30 30 30 30 Ip=-504A, Vgs =0, Vsg = 0
s
M  Source-Drain B B B B B _ . _
10]Ulavsps Min 0 o 30 30 30 30 30 30 v | 1g=-10uA,Vgp=0
P " Gate-Body
1 L BVGas Min g Voitage | 351090 | 351080 | -3510-90 | 351090 | -3510-90 | -35t0-90 1G=-10uA
_ Pull-Up Gate-Body o -
12| JBVegs Min L n Vonase | 351090 | 351080 | -3510-90 | 351090 | —35t0-90 | -35t0 90 Ip=-104A, Vgg =0
Gate-Source )
B8Typ* 1.8 Typ*
13| s Capacitance 18Typ e Drain Guarded
[ Gate-Drain . . Vpg =Vsg =0,
4y[Ca Capacitance 18Typ 187Typ B s Source Guarded
A
Drain-Source . 80
A .
15(AlCastorn OFF Cansoance 04Typ 04 Typ oF Gate Guarded S8 e
! -
16]c|cs g::;::’:’c‘:" 2Typ* 2Typ Vpp=0,Vsg=-5V |Gateand Drain Guarded
Drain-Body )
. . N _ v
7] |G Capacitance 6Tvp 6Tvp Vsg=0,Vpg=-5V |Gateard Source Guarded

*Typical values are for DESIGN' AID ONLY, not guaranteed and not subject to production testing.

MABB

TYPICAL CHARACTERISTICS

IS(off)- ID(off) Vs

V@s — GATE-SOURCE VOLTAGE (VOLTS)

T - TEMPERATURE (°C)

DS(on) Vs VGs Temperature Capacitance vs Vppg or Vgg Ig vs Vpg
g
£ 0t =
] -+
u i
g Vgs =20V 3 — 4 2
g "?:=25‘°[ ) £ —55°C
7 103 8 'E., P — /—_
H 7 = 3 © b R P
3 Voe=0 Z £ ER 2 [izsc
. 1 3 ]
g R //<,/vsls=o g Cafon) Vg = —30 V) LA e
S 5, [~ Ta=25°C 3 1] $ Z
g1 E ! = i A —
2 Vg0 ©  lcas Vap=0v) L tet-T"] o
g Inissc 1 » x
cla ! Cep (Vs =0V) /
H ‘ 01
E -30 -25 -20 -15 -10 -5 0 -30 -20 -10 0 =10 -20 -30

Vpg OR Vgg — DRAIN-BODY OR
SOURCE-BODY VOLTAGE (VOLTS)

Vpg — PULL-UP GATE-BODY VOLTAGE (VOLTS)

3-10
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Monolithic 4-Channel : 8
Enhancement-Type MOS FET =™
Switch

d&SigﬂEd for... BENEFITS

m sw“_ching Analog Signcﬂs SUCh as ® Reduces External Component Requirements

O Internal Zener Diode Protects the Gate

Differential Inputs o Four Switches Per Chip
. - O Integrated MOS FET for Each Gate to
| MU“"plexn‘g Provide “Pun-Up” Current tor wGaic

Driver Circuit

DESCRIPTION

The G122 contains four enhancement-mode P-channel MOS FETs designed to function as analog switches. In the ON state
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to
30 V peak-to-peak. The switches are integrated onto a silicon substrate (body) and are internally connected into two groups
of two switches per group. This arrangement facilitates the switching or multiplexing of differential analog signals. Each
group has a common drain terminal (D1 and D2) which will function equally well as a common source. Each gate terminal
(G) controls a pair of switches and is provided with a normally-OFF “pull-up” MOS FET which may be turned ON to
provide a current source to a gate-driving circuit. The pull-ups are turned ON or OFF by connecting the ‘P’ terminal to a
negative supply or to the ““B’’ terminal respectively.

FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM
G, G
Q
B (V+)

| | 03 ?5
$; 0O O D 8
1 :’\I\v | 1 _ Sews

o-

e

e
-
|||-——<

10 9
PIN CONFIGURATION $10 -’_T_r Nl

Flat Package " ‘J_[
1 14 S) O— j_

P 102

=
. i M s
=
%2 Sq 1C:i .!I[

NC

Gz

NC

Gy

NC

Ne [ 3 B (v4)*
8

7
TOP VIEW

ORDER NUMBER: G122AL
SEE PACKAGE 5

*Common to Substrate and Base of Package
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G122

iconix

ABSOLUTE MAXIMUM RATINGS

VBtoVg ................ i .. —21t030V
VBtoVD...... ... —21030V
VptoVg........ B < 1A
VBtoVgorVp. .. ............ e 35V
Iglp v .. 100MA
Ip 100 uA

ELECTRICAL CHARACTERISTICS

- Storage Temperature ............... —65to 150°C

Operating Temperature (A Suffix)...... —55to 125°C

(B Suffix)...... =—20to85°C
Power Dissipation™ . .................. 750 mW
*All leads soldered or welded to PC board. Derate

10 mW/°C above 75°C.

“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.”

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits

to assure conformance with specifications.

MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC A SUFFIX B SUFFIX unIT Vg =0, Vpg = 0
-55°C 25°C 125°C -20°C 25°C 85°C
1 100 100 125 125 125 150 Vpg =0, Vgp =-30V
Drain-Source - - =
2| [rps(on) ON Rosistonse 200 200 250 250 250 300 o | vpg--10V,Vvgp=-20V |ig=-1mA
3 450 450 600 500 500 600 Vpg=-20V,Vgp=-10V
‘Source OFF _ _
41 's(off) Leakage Current 05 -500 -5 -500 . Vsp=-20V,Vgp=0
— n
Drain OFF
- - -10 - = - -
5| |iptore) Loakage Current 1 1000 1000 Vps=-20V, VG =0, Vsg =0
5] |'Ston) Gate ON Current -0.810-2.4 -08t0-2.4 mA | Vgg=-30V,Vpg=-30V
T Gate-Channel ~ ~ ~ .
7[alless Leakege Carrant 0.5 500 5 500 nA | vgg=-20V
T
Gate-Source . _ _
8 é VGs(th) Threshold Voltage | =15 ©©=4.0| ~1.5t0-4.0| ~1.5 10 ~4.0| 1.5 t0 ~4.0| ~1.5 t0 -4.0 | 1.5 t0 -4.0 Ip=-104A, VGp =0, Vsg = 0
. Drain-Source - = =
9| [BVoss Min g voltage -30 -30 -30 -30 -30 -30 Ip=-104A,Vgs =0, Vsg =0
7 s -
N ource-Drain _ _
10 [BVsps Min o e Voltage -30 -30 -30 -30 -30 -30 v Is=-104A, VGp =0
" Gate-Body
1] |BVGES Min gl own Voltage | ~3510-90 | 3510-90 [ -35t0-90 | -35t0-80 | -35t0-90 | -35t0-90 Is=-104A
. Pull-Up Gate-Body _ . _
12| [BVeBs Min gl etge | 351090 | -3510-90 | -35t0-90 | -35t0-00 | 35t0-90 | -35t0-90 Ip=-104A, VGg = 0
Gate-Source .
. 1. .
3l [Cas Capacitance 18Typ 8 Typ Drain Guarded
D Gate-Drain . . Vpe=Vsg=0
14| 9|Cga citance 1.8 Typ 1.8 Typ Body Guarded Source Guarded
N .
Drain-Source . . VGg=0
15 a Cds(off) OFF Canacitance 0.4Typ 0.4 Typ! PF Gate Guarded PVl
| Source-Body N . _ .
16| c|Csb Capacitance 2Typ 2Typ VpB=0,Vsp=-5V | Gateand Drain Guarded
Drain-Body Typ* 6Typ* - -
17| [Cab Capacitance 6Typ yp Vsg=0,Vpg=-5V | Gateand Source Guarded

*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

MABB

TYPICAL CHARACTERISTICS

DS(on) Vs VGs

and Temperature Ig vs Vpp IS(Off) vs Temperature Capacitance vs Vppg and VGS
% === Vgg=-30V —
w _ VpB=Vsp =0V
E Vgg=20V < =3 P
E 'F:xzs“c/ £ e = 5 I
- =i "
o A — 5°C —| A u S
s—= 24— ¢, ] £ g /
u o | vesso 7w - A e g Caton) (Vg =30 LA [/
2 A L~ VBsTO - Q % j—
3 102 | _Ta=25Cc) & g 3 [ P
2 ! /‘ b 'L L~
2 [Vgs=0 o E 10} Cdb VgD = OV}ttt
& T se°C Cgp (Vg =0V) 1
: ]
N [ // sb Vgs
B 0.1
® -30 -26 -20 -15 -—10 -5 0 -10 -20 -30 -30 -20 -10 0
8

Vgs — GATE-SOURCE VOLTAGE (VOLTS) Vpg — PULL-UP GATE-BODY VOLTAGE (VOLTS)

T~ TEMPERATURE (°C) Vpg OR Vgg — DRAIN-BODY OR

SOURCE-BODY VOLTAGE (VOLTS)

©1980 Siliconix incorporated
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Monolithic 4-Channel 5
Enhancement-Type MOS FET =™
Switch

designed fOl‘ ¢ o o BENEFITS

° ° H ® Reduces External Component Requirements
u sw“.Chlng Anﬂlog S|9nqls O Internal Zener Diode Protects the Gate
o . O Four Switches Per Chip
u M"".hplex'ng O Intergrated MOS FET for Each Gate to
nicuids UPUN R Turtal for Gates

Driver Circuit

DESCRIPTION

The G123 contains four enhancement-mode P-channel MOS FETSs designed to function as analog switches. In the ON state
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to
20 V peak-to-peak. The switches are integrated on a silicon substrate (body). Separate source and gate connections are
provided for each switch; the drains are connected in pairs to two drain terminals. Functions of the drain and source
terminals may be interchanged with comparable performance. Each gate terminal (G) is provided with a normally-OFF
“pull-up’”* MOS FET which may be turned ON to provide a current source to a gate-driving circuit. The pull-ups are turned
ON or OFF by connecting the ‘P’ terminal to a negative supply or to the ’B’’ terminal respectively.

PIN CONFIGURATIONS FUNCTIONAL DIAGRAM
Flat Package
Gy [ G3 [
1 14
. A G
T ul 0 1 O B(V+)
Gq $ éi I I é‘
G2 S2 !
[N Sz SP o— | . T . t .
Gy Sq 51 Z Q\I\f i I o
NC D2 s: o G\l\' o | oD
A4 1 2
ne 18 (v+)* S5 O ~ 'j
7rov vqewa ﬂ\l\

ORDER NUMBER: G123AL

SEE PACKAGE 5 SCHEMATIC DIAGRAM

*Common to Substrate and Base of Package

Dual-in-Line Package

] o, J.EJ{IELP;’LIFLJ % o

&1z (170 C- i
o2c3] a5 sot i "o,
ssccq] Foss = L
G, s S, 002 JIT
. = 202 1

B 30, N 3
=l (5102 53(}11 j_r ° 60,
NCEE EJB(V*) =

TOP VIEW Sa Gw .I_I__

ORDER NUMBERS: G123AP OR G123BP
SEE PACKAGE 11
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Hconix

VgtoVg ............
VBtoVD............
VptoVg............

Storage Temperature . . ...

ABSOLUTE MAXIMUM RATINGS

—-21t0 35V

+30V
3BV
100 mA
5 mA
100 A
-65 to 150°C

ELECTRICAL CHARACTERISTICS

-2t 30V

Operating Temperature (A Suffix). ... ..

(B Suffix)......

—55 to 125°C
. -20to 85°C
Power Dissipation™
Flat Package™™ . .....................
14PinDIP*™ ™ . . . . ...
*All leads soldered or welded or PC board.
**Derate 10 mW/°C above 75°C.
***Derate 11 mW/°C above 75°C
“Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits.””

750 mW
825 mW

All DC parameters are 100% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits

to assure conformance with specifications.
MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC A SUFFIX B SUFFIX UNIT Vpg =0, Vpg =0
-56°C 25°C 125°C -20°C 25°C 85°C
1 100 100 125 125 125 150 Vpg =0, Vgp = -30 V
— rai
i - - -
2| |rosion) ON Resistance 200 200 250 250 250 300 9 [ vpg=-10V,vgp=-20v |ig=-1ma
3 450 450 600 500 500 600 Vpg=-20V, Vgp = -10 V
Source OFF - -
4| lisiorn Leakage Current -0.5 -500 -5 ~500 . Vsp =-20V,Vgp =0
n
Drain OFF _ ~ _
5] |iplotn) Leakage Current -1 -1000 -10 ~1000 Vps =-20 V, Vgs =0, Vsg = 0
6}s liGion) Gate ON Current -0810-2.4 -08to 2.4 mA | Vgg=-30V,Vpg=-30V
7
A Gate-Channel ~ B B . L
7|4 fiass Leakage Current 0.5 500 5 500 nA | Vgg=-20V
1
Gate-Source
-1.5 10 -4.0| 1,5 to =4.0| 1.5 to ~4,0| =1.5 10 ~4.0 | ~1.5 t0 -4.0 | ~1.5 to -4. .- - -
8]C [Vas(th) Threshold Voltage b 15t 5t 0 -4.0 !0 = -104A, VGD =0, Vsg = 0
Drain-Source _ .
9] [BVossMin gl own voltage -30 -30 -30 -30 -30 -30 ip=-10kA, VGs =0, Vgp = 0
Source-Drain = =
10] [BVspsMin o own Voltage -30 -30 -30 -30 -30 -30 v Is = =10 4A, Vgp = 0
Gate-Body
35 to 35 to - 35 10 35 to 35 to -35 1o = Ig =~
1] [BVGBs Min g Voliage | 81090 | -3510-90 | -3510-90 | -3510-90 | -3510-90 | -35t0-90 G=-10uA
Pull-Up Gate-Body » i R . . -
12 BVpgs Min Breakdown Voltage ~36 to ~90 -35 t0 -90 -36 to -90 -35 to -90 35 to -90 35 to ~90 Ip 10 kA, Vg =0
Gate-Source R .
13 [Cgs Capacitance 18Ty 1.8 Typ Drain Guarded
D Gate-Drain . . Vpg=Vsg=0
141y [Cod Capacitance 1.8 Typ 1.8 Typ Body Guarded Source Guarded
N -
Drain-Source R R VG =0
18| 'G Cds(off) OFF Capacitance 04 Typ 04 Typ oF Gate Guarded f=1MHz
! Source-Body . . _ _
16}c |Csb Capacitance 2Typ 2Typ Vpe=0,Vgg=-5V |Gateand Drain Guarded
Drain-Body . R ~ -
17| lcab Capacitance 6 Typ 6Typ Vsg =0,Vpg=-6V |Gate and Source Guarded
*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. MAB-C
'DS{on) ¥ VG5 I T t Capaci Vpg and V IgvsV
and Temperature S(off) vs Temperature apacitance vs Vppg and Vgg G PB
2
2 400 1000 § 40
I Vgg=-30V
o —
o Vpg=Vsg=0V—]
3] . S B S
z =20V 4 I <
BS < -
5 Ta=25c/ £ g E —55°C|
@ 108 £ w 5 -
R 7 Z <] i 26°C ~J A4
o + ] -4 «© L1 —
z i ] & S & LAt
va £ El 125°C
o V=0 2 3 g 2 71 o™ =
8 Tp = 125° A V=0 w 2 Cd(on) (Vg =~30V) w P
o A A\ 8BS Q % TR SR N T TS =
2 102 | _Ta=26°C] £ S s Z
§ g S 0 = ) . 7
2 fugg=0 4 ©
H y:i _86°C - Can Vep=ov1 LY g
o A T I
A | T P /
H o1 [ ] CntVgs=0V 04
H -3 -25 -20 -15 -10 -5 0 25 45 65 85 105 125 _30 _20 10 0 -10 ~20 -30

Vgs — GATE-SOURCE VOLTAGE (VOLTS)

T - TEMPERATURE (°C)

Vpg OR Vgg — DRAIN-BODY OR
SOURCE-BODY VOLTAGE (VOLTS)

Vpg ~ PULL-UP GATE-BODY VOLTAGE (VOLTS)

©1980 Siliconix incorporated
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Device
Number

DGM111
DGM122
DG123

DG125
DG126, DG134
DG129, DG133
DG139, DG144
DG140, DG141
DG142,DG143
DG145, DG 146
DG151, DG153
DG152, DG154
DG161, DG163
DG162,DG164
DG170

DG172

DG173

DG180

DG181

DG182

DG183

DG184

DG185

DG186

DG187

DG188

DG189

DG190

DG191

DG200

DG201

DG281

DG284

DG287

DG290

Technology

PMOS Switches

JFET Switches

PMOS Switches

JFET Switches

CMOS Switches

JFET Switches

DIE TOPOGRAPHY INDEX

Page
No.
4-4
4-4
4-4
4-5
4-5,4-6
45,46
4-6,4-7
4-5,4-6
4-6,4-7
4-6, 4-7
4-6,4-5
46 45
4-7,4-6
4-/, 4-0
4-7
4-8
4-8
4-8

4.8

4-10

Device
Number
DG300
DG301
DG302
DG303
DG304
DG305
DG306
DG307
DG381
DG384
DG387
DG390

Si3705
D123
D125
D129
D139
G115
G116
G117
G118
G119
G122
G123
G124

Technology

CMOS Switches

l PMOS Multiplexers
» CMOS Multiplexers

} PMOS Switches

Bipolar Drivers

PMOS FETs

Page

4-11
4-12
413
4-13
4-11
4-12
4-14
4-14
4-14
4-15
4-15
4-15
4-16
416
4-17
4-18
4-19
4-19
4-20
4-20
4-20
4-21
4-21
4-21
4-22
4-22
4-23
4-23
4-23
4-23
4-24
4-24
4-24
4-23
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Siliconix

Die Process Information

Siliconix is a large-volume supplier of die to the hybrid industry. Both military and industrial grades are available. 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. Die are supplied to length and width dimen-

Sions which bava o2 coolialy of 2002 inchag

Bonding pad location may be identified from the die topography shown. Contact factory for ordering information.
Each die or wafer is passivated with approximately 8,000 angstroms of non-crystalline glass.

Die are supplied without gold backing. Gold backing is available as an option.

Die metallization is deposited aluminum approximately 12,000 angstroms thick.

Die Screening Criteria

Electrical Probe — All dice are 100% probed in wafer form at 25°C to DC criteria designed to support ““A” Suffix data
sheet limits. An optional screen to “‘C” Suffix limits is available.

Visual Criteria — Each die receives a visual inspection to MIL-STD-883 Method 2010 Condition B criteria. Siliconix QC
Department samples each lot to an LTPD of 10%.

Alternate visual criteria, including Method 2010 Condition A or Siliconix Industrial criteria, are available.
Packaging

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

Assembly

Die supplied in waffle packs normally do not need cleaning, while wafers need to be cleaned. The ink currently used is
soluble in most alcohols.

Die may be handled either with a “’protected tip’’ vacuum pick-up or with die attach tweezers.
Die attach may be gold eutectic or conductive epoxy.

Die bonding pads are aluminum and may be lead bonded using either thermal compression gold wire or ultrasonically
bonded aluminum wire.

The customer’s interests will best be served if static sensitivity handling procedures are used.
Part Number Designations

Dice supplied to ““A” Suffix testing limits, Condition B (MIL-STD-883), visual and waffle packed, have a part number
suffix designation of “ADICE"".

Example: The DG200AA supplied in die form would be DG200ADICE. (See die ordering information.)

©1980 Siliconix incorporated
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Die Process Information

iconix

Die Process Information (Continued)

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.

Wafer Qualification to Unprobed Parameters

Wafer Qualification to Unprobed Parameters — Sample testing of purchased die to demonstrate capability to perform at
data sheet temperature extremes or to switching time test limits by use of LTPD techniques can be provided.

Alternate Visual Criteria — Siliconix offers visual inspection to internal Siliconix specification 5018 as an alternative for the
Industrial/Commercial user, at a reduced price. (“IDICE’’ ordering information.)

Visual inspection to customer generated specifications can be provided.

Alternate Electrical Probe — A 100% DC electrical probe to support ““C” Suffix 25°C electrical specs is available. (*'IDICE"
ordering information.)

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

® FETs (NC, NIP) —750A min
® |C’s (all) —45004 min

Hot Probe — Siliconix has a chip processor/distribution with hot probe capability available.

©1980 Siliconix incorporated



Die Process Information (Continued)

Chip and Wafer Processing

Chip Packaging

Chips are packaged as ind

to allow ease of loading/unloading and also prevents die from rotating within the cavity.

I CHIPS !
v
WAFER | l
PROCESSING sAw
e — AND
VISUAL | FRACTURE I
INSPECTION
T -
100% | 100% I SAMPLE ASSEMBLED
-ty ey avaniricATiON
PROBE INSPECTION
(OPTIONAL)
l o |
ELECTRICAL Vi <
INSPECTION | (VISUAL) |
GOLDBACK | CARRIER l
(OPTIONAL) I LOADING l
PACKING AND SHIPPING

ividual die in the flat waffle carrier illustrated in Figure 1. The carrier has a cavity size adequate

/ CARRIER TOP

‘\/_.MYLAR SHEET

LENS PAPER—— <

NOTE: CARRIER TOP & BOTTOM SECURED BY CLIPS

Figure 1

©1980 Siliconix incorporated
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Die Topography Information

iconix

Die Topography Information

Some of Siliconix’s analog switches are of multi-chip
design with inter-chip connections. The DG123, for exam-
ple, consists of a separate driver chip (EID) and a separate
MOS switch chip (MABA). Figure 1 illustrates the bond-
ing arrangement in the DIP package. Note that the two
chips are mounted on electrically separate islands. This
is due to the different substrate potentials, the MABA
substrate is at the positive supply voltage while the EID
substrate is at the negative supply voltage.

The JFET switches, for example, are also of multi-chip
design. The DG190 consists of a separate driver chip
(CMJB) and four separate JFET transistors (NC). Figure 2
illustrates the bonding diagram arrangement in the DIP
package. The driver and the JFET switches are mounted so
that the substrates are electrically isolated. The substrate
of the driver is at the negative supply voltage while the
substrate of the JFET switches is the gate connection. A
bond wire connects the driver to the JFET gate.

;4

Siliconix

The pin connections for the JFET switch chips can be
determined from the chip section and switch pin-out
in the data sheet. For example, from the DG190 pin
configuration we see that the DG190 has 4 JFETs in
one package; D3 and S3 are the drain and source of the
third JFET.

Die Diagrams/Dimensions

These negative image photos are of the metallization
pattern. Scale is ~32x. Bonding pads are 4 mil (0.10 mm)
square, glass-free aluminum metallization. Pad identification
numbers correspond to pin numbers for the dual-in-line
package on data sheets. The ‘‘geometry’ is an alpha code
used in the factory for identification.

The following pages contain layout, die dimensions and
pad identification.

AN

RN

LEAD TRACE
TOPIN

S2

il
S:

CHIP
INTERCONNECT —
WIRES

SEPARATE DIE ATTACH
1> ISLANDS TO ELECTRICALLY
ISOLATE THE SUBSTRATE

|-

]

Ll G

Figure 1. DG123 Analog Switch (Multi-Chip)

4-4
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Die Topography Information
(Continued)

6 N

NC CHIPS  \Dq

5 LEAD TRACE TO PIN
—d —
S (N \Gz Sz
\ ALL
, BONDING
WIRE
¢ Ny Fo—
n
—
SEPARATE DIE ATTACH ISLAND FOR
| / ISOLATING JFET SUBSTRATES
1.
[Pz \%

B

Figure 2. DG190 JFET Analog Switch

NOTE:Die Topography is for reference only

©1980 Siliconix incorporate
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PIN NO. FUNCTION
2 DRAIN 1
4 V— (SUBSTRATE)
6 DRAIN 2
8 SOURCE 2
9 v+
10 LOGIC INPUT 2
1 VL
12 LOGIC INPUT 1
14 SOURCE 1

Pin numbers are for dual in-line packages

Die Topography Information

DGM111

PIN NO. FUNCTION
1 INPUT 2
2 VR
4 V+
5 DRAIN 1
6 SOURCE 1
7 SOURCE 2
8 SOURCE 4
9 SOURCE 3
10 DRAIN 2
12 V— (SUBSTRATE)
13 INPUT 1
14 v

Pin numbers are for dual in-line packages

DGM122

iconix

Sil

fEERRY

EID !

i 0.055 |
(1.40) '

PIN NO. FUNCTION I oos2 '
4 V— (SUBSTRATE) '
5 INPUT 1
6 INPUT 2
; mgtﬁ Z PIN NO. FUNCTION INTERCHIP PAD CONNECTIONS
9 INPUT & 1 SOURCE 2 A GATE 1
2 SOURCE 1 B GATE 2
10 VR
3 DRAIN c GATE 3
4 V- D GATE 4
INTERCHIP PAD CONNECTIONS 1 V+ (SUBSTRATE) E GATES
A TO GATE 1 12 SOURCE §
B TO GATE 2 13 SOURCE 4
c TO GATE 3 14 SOURCE 3
D TO GATE 4
E TO GATE 5
DG123

DR'VER CH'P Pin numbers are for dual in-line packages MOS szTCH CH'P

©1980 Siliconix incorporated
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I PIN NO. l FUNCTION l

V— (SUBSTRATE)

| |

! (157) '

DRIVER CHIP

4 PIN NO. FUNCTION INTERCHIP PAD CUNNEC 11UING |
5 INPUT 1
o INPUT 2 1 SOURCE 2 A GATE 1
7 INPUT 3 2 SOURCE 1 B GATE 2
3 DRAIN c GATE 3
8 INPUT 4
° INPUT & 4 v— D GATE 4
10 VL 1 V+ (SUBSTRATE) 3 GATE 5
12 SOURCE 5
13 SOURCE 4
INTERCHIP PAD CONNECTIONS 14 SOURCE 3
A TO GATE 1
B TO GATE 2
c TO GATE 3
D TO GATE 4
E TOGATES
DG125

Pin numbers are for dual in-line packages

MOS SWITCH CHIP

BOTH GATE PADS ARE COMMON,
GATE ALSO ON BACKSIDE

=

] o
L |

(0.76)

GATE ON BACKSIDE

|
0.030
(0.76)

|

PIN NO FUNCTION INTERCHIP CONNECTIONS INTERCHIP INTERCHIP
I
9 INPUT 1 A TO GATE 4 CONNECTIONS FUNCTION CONNECTIONS FUNCTION
10 VR B TO GATE 2 D DRAIN D DRAIN
11 V+ C TO GATE 3 S SOURCE S SOURCE
- ATE
1; v I(S:,JS:-;RATE) o TOGATE Gate is on backside of chip G i
* Either gate pad may be used, gate
Pin numbers are for dual in-line packages connection is also on backside of
chip
30,75 Q2 1080
DRIVER CHIP JFET SWITCH CHIP JFET SWITCH CHIP
DEVICE | JFET USED | NO. OF JFETs
DG126 75 Q 4
DG129 300 4
DG140 100 4
DG153 100 4
DG154 30 4

©1980 Siliconix incorporated
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Die Topography Information

iconix

GATE ON BACKSIDE

0.021

_

BOTH GATE PADS ARE COMMON,
GATE ALSO ON BACKSIDE

PIN NO FUNCTION INTERCHIP CONNECTIONS
9 INPUT 1 A TO GATE 2
10 VR B NO CONNECTION
1 V+ C TO GATE 1
12 V— (SUBSTRATE) D NO CONNECTION
13 INPUT 2

Pin numbers are for dual in-line packages

DRIVER CHIP

INTERCHIP INTERCHIP
FUNCTION
CONNECTIONS ° connecTions | FUNCTION
D DRAIN D T DRAIN
s SOURCE s SOURCE
Gate is on backside of chip G GATE

30, 75
JFET SWITCH CHIP
DEVICE | JFET USED | NO.OF JFETs
DG133 3080 2
DG134 75 2
DG141 10 Q2 2
DG151 100 2
DG152 30 Q 2

*Either gate pad may be used, gate
connection is also on backside of
chip

10 2
JFET SWITCH CHIP

GATE ON BACKSIDE

0.021
(0.53)

‘ 0.021
{0.53)

BOTH GATE PADS ARE COMMON,
GATE ALSO ON BACKSIDE

! 0.030 1
(0.76)

PIN NO. FUNCTION INTERCHIP CONNECTIONS
9 INPUT 1 A TO GATE 4
10 VR B TO GATE 2
1 V+ Cc TO GATE 3
12 V— (SUBSTRATE) D TO GATE 1
13 INPUT 2

Pin numbers are for dual in-line packages

DRIVER CHIP

INTERCHIP FUNCTION INTERCHIP FUNCTION
CONNECTIONS CONNECTIONS
D DRAIN D DRAIN
S SOURCE S SOURCE
Gate is on backside of chip G GATE

30,75 2
JFET SWITCH CHIP
DEVICE | JFET USED | NO. ON JFETs
DG139 302 4
DG142 75 Q 4
DG145 102 4
DG163 100 4
DG164 300 4

*Either gate pad may be used,
gate connection is also on
backside of chip

100
JFET SWITCH CHIP

4-8
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0.030
(0.76)
! oot ! t 0030 ‘
' (1.60) ' (0.76) :
PIN NO. FUNCTION INTERCHIP CONNECTIONS INTERCHIP INTERCHIP
9 INPUT 1 A TO GATE 2 CONNECTIONS FUNCTION CONNECTIONS FUNCTION
10 VR B | NOCONNECTION D DRAIN D DRAIN
1 V+ c TO GATE 1 s SOURCE s SOURCE
12 V— (SUBSTRATE) D | NOCONNECTION I N G GATE
13 INPUT 2 Gate is on backside of chip N
Either gate pad may be used,
Pin numbers are for gate connection is also on backside
dual in-line packages of chip
30,752
DRIVER CHIP JFET SWITCH CHIP 10 &2
JFET SWITCH CHIP
DEVICE | JFET USED | NO. OF JFETs
DG143 759 2
DG144 309 2
DG146 100 2
DG161 100 2
DG162 30 2 2

BOTH GATE PADS ARE COMMON,
GATE ALSO ON BACKSIDE

GATE ON BACKSIDE

Pin numbers are for
dual in-line packages

y PIN NO. FUNCTION
! (112) ' 1 SOURCE 3
2 SOURCE 4
3 DRAIN
5 V- (SUBSTRATE)
6 INPUT 4
7 INPUT 3
8 INPUT 2
9 INPUT 1
10 Vi
1 VR
12 v+
13 SOURCE 1
DG172 14 SOURCE 2

0.045
(1.14)

PIN NO. FUNCTION
1 INPUT 1
2 INPUT 2
3 Vi
5 VR
7 V— (SUBSTRATE)
8 V+
9 DRAIN 2
10 SOURCE 4
n SOURCE 3
12 SOURCE 1
13 SOURCE 2
14 DRAIN 1

Pin numbers are for dual in-line packages

DG173

©1980 Siliconix incorporated
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iconix

Die Topography Information

DRIVER CHIP DRIVER CHIP
DEVICE | JFET USED | NO. OF JFETs DEVICE |JFET USED | NO. OF JFETs
DG180 100 2 DG183 10 2 4
DG181 300 2 DG184 30 2 4
DG182 75 Q 2 DG185 75 4
DG281 300 @ 2 DG284 300 4
INTERCHIP PAD CONNECTIONS INTERCHIP PAD CONNECTIONS
PTG A NO CONNECTION A FROM JFET 1, SOURCE
TN NO. FUNCTION B NO CONNECTION PIN NO. FUNCTION B TO JFET 1, GATE
6 V+ c TO JFET 2, GATE 10 INPUT 2 c TO JFET 3, GATE
7 Vi D FROM JFET 2, SOURCE 1 V+ D FROM JFET 3, SOURCE
8 VR E FROM JFET 1, SOURCE 12 Vi E FROM JFET 4, SOURCE
9 V- (SUBSTRATE) F TO JFET 1, GATE 13 VR F TO JFET 4, GATE
10 INPUT 2 G NO CONNECTION 14 V- (SUBSTRATE) G TO JFET 2, GATE
15 INPUT 1 H NO CONNECTION 15 INPUT 1 H FROM JFET 2, SOURCE
Pin numbers are for Substrate is V— Pin numbers are for Substrate is V—
dual in-line packages dual in-line packages.
BOTH GATE PADS ARE COMMON,
GATE ALSO ON BACKSIDE GATE ON BACKSIDE
INTERCHIP PAD FUNCTION
CONNECTIONS INTERCHIP PAD
° FUNCTION
S SOURCE 0.021 CONNECTIONS
D DRAIN (0.53) s SOURCE
| 0.030 G GATE D DRAIN
(0.76)
*Either gate pad can be used, Gate is backside contact
&m backside is also gate
o cl |
R 1002 {0.53) 30[ 75 Q)
{ oo § JFET SWITCH CHIP JFET SWITCH CHIP
(0.76) !
GATE ALSO BACKSIDE CONTACT
INTERCHIP PAD
conNEcTIONs | FUNCTION
s SOURCE
D DRAIN
G GATE

JFET SWITCH CHIP

4-10
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0,044 I

(1.12) !

DRIVER CHIP

DEVICE | JFET USED| NO. OF JFETs
DG186 108 2
DG187 309 2
DG188 759 2
DG287 | 300 Q 2
INTERCHIP PAD CONNECTIONS
A NOT CONNECTED
PIN NO. FUNCTION B FROM JFET 2, SOURCE
5 INPUT 1 c NOT CONNECTED
6 v+ D NOT CONNECTED
7 VL E TO JFET 2, GATE
8 VR F NOT CONNECTED
9 NOT CONNECTED G TO JFET 1, GATE
10 V— (SUBSTRATE) H FROM JFET 1, SOURCE

0.044 ‘

(1.12) '

DRIVER CHIP

DEVICE | JFET USED | NO. OF JFETs
DG189 10 0 a
DG190 30 @ 4
DG191 75 Q 4
DG290 | 3009 4
INTERCHIP PAD CONNECTIONS
A FROM JFET 1, SOURCE
PINNO.[  FUNCTION 8 TO JFET 1, GATE
10 INPUT 2 c TO JFET 3, GATE
11 v+ D FROM JFET 3, SOURCE
12 Vi E FROM JFET 4, SOURCE
13 VR F TO JFET 4, GATE
14 |V— (SUBSTRATE) G TO JFET 2, GATE
15 INPUT 1 H FROM JFET 2, SOURCE

Pin numbers are for
dual in-line packages

BOTH GATE PADS ARE COMMON,
GATE ALSO ON BACKSIDE

P

(0.76)

Substrate is V—

0.630
(0.76)

INTERCHIP PAD
CONNECTIONS FUNCTION
S SOURCE
D DRAIN
G GATE

* Either gate pad can be used,

backside is also gate

10Q

JFET SWITCH CHIP

GATE ALSO BACKSIDE CONTACT

Pin numbers are for
dual in-line packages

GATE ON BACKSIDE

INTERCHIP PAD

CONNECTIONS FUNCTION
S SOURCE
D DRAIN
G GATE

JFET SWITCH CHIP

Substrate is V—

INTERCHIP PAD

conNEcTIons | FUNCTION
s SOURCE
D DRAIN

Gate is backside contact

30,75 Q2
JFET SWITCH CHIP

©1980 Siliconix incorporated
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Die Topography Information

PIN NO. FUNCTION
1 INPUT 2
GROUND
SOURCE 2
DRAIN 2

V—

VREF
DRAIN 1
SOURCE 1

V+ (SUBSTRATE)
INPUT 1

3]
ARNOCONO W

s 6 7 8 9 10 Pin numbers are for dual in line packages

0.059
(1.50)

DG200

iconix

NOTE ROUND PAD (#1)

PIN NO. FUNCTION

INPUT 1
DRAIN 1
SOURCE 1

V—
GND
SOURCE 4
DRAIN 4
INPUT 4
INPUT 3
DRAIN 3
SOURCE 3
VREF

V+ (SUBSTRATE)
SOURCE 2
DRAIN 2
INPUT 2

SO RPN SO0 NO U AWN =

PR Pin numbers are for dual in line packages

DG201

©1980 Siliconix incorporated
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0.072

(1.83)

DG304

PIN NO. FUNCTION
2 DRAIN 1
4 SOURCE 1
6 INPUT 1
7 GROUND
8 V-
9 INPUT 2
" SOURCE 2
13 DRAIN 2
14 V+ (SUBSTRATE)

Pin numbers are for dual in-line packages

4-13

©1980 Siliconix incorporated

uoypwioju) Aydnibodo] a1q

uoypuwuoju] Aydnibodoy

PUB Ss$930.d 39iq

XIUOD!




Die Topography Information

iconix

7 8
0.072
(1.83)

PIN NO. FUNCTION
2 DRAIN 1
4 SOURCE 1
6 INPUT 1
7 GROUND
8 V—

1 SOURCE 2
13 DRAIN 2
14 V+ (SUBSTRATE)

Pin numbers are for dual in-line packages

DG301

7 8
0,072
(1.83) !
PIN NO. FUNCTION
2 DRAIN 1
4 SOURCE 1
6 INPUT 1
7 GROUND
8 V-~
1" SOURCE 2
13 DRAIN 2
14 V+ (SUBSTRATE)

Pin numbers for dual in-line packages

DG305

4-14
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0.096
(2.44)

L]
6 7 8 9
0.072 |
(1.83) '

PIN NO. FUNCTION
2 SOURCE 3
3 DRAIN 3
4 DRAIN 1
5 SOURCE 1
6 INPUT 1
7 GROUND
8 V—
9 INPUT 2
10 SOURCE 2
11 DRAIN 2
12 DRAIN 4
13 SOURCE 4
14 V+ (SUBSTRATE)

Pin numbers are for dual in-line packages
DG302 DG303
©1980 Siliconix incorporated
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Die Topography Information

iconix

— J—
2 1 13
1 n =
3 12
a 1
0.096
0.096 " " (2.42)
(2.44)
!
5 10
1
6 7 8 9
0.072
! (1.83) '
PIN NO. FUNCTION
2 SOURCE 3
3 DRAIN 3
4 DRAIN 1
5 SOURCE 1
6 INPUT 1
7 - GROUND
8 V-
9 INPUT 2
10 SOURCE 2
11 DRAIN 2
12 DRAIN 4
13 SOURCE 4
14 V+ (SUBSTRATE)
DG306 Pin numbers are for dual in-line packages DG307
© 14
PIN NO. FUNCTION
_— 1 SOURCE 1
13 2 DRAIN 1
“ 5 INPUT 1
0.063 6 V+ (SUBSTRATE)
0 (1.60) 8 VR
9 V-
10 INPUT 2
13 DRAIN 2
14 SOURCE 2
Pin numbers are for dual in-line packages
9 10
0,072
(1.83) '
DG381

4-16
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PIN NO FUNCTION
1 DRAIN 1
3 DRAIN 3
4 SOURCE 3
5 SOURCE 4
6 DRAIN 4
8 DRAIN 2
9 SOURCE 2
10 INPUT 2
11 V+ (SUBSTRATE)
13 GROUND
14 V—
15 INPUT 1
16 SOURCE 1
DG384 Pin numbers are for dual in-line packages DG390
6
12
" 1| PIN NO. FUNCTION
" 3 i DRAIN 1
A= = ]
0.063 5 INPUT 1
0 (1.60) 6 V+ (SUBSTRATE)
8 VR
9 V-
1 SOURCE 2
12 DRAIN 2
Pin numbers are for dual in-line packages
9
0.072
(1.83)
DG387

4-17
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Die Topography Information

iconix

NOTE LARGE PAD (=2)

PIN NO. FUNCTION
¢ — 13 1 ENABLE
[C— 2t V+ (SUBSTRATE)
—| — |K 3 DRAIN
4t V+ (SUBSTRATE)
[ ] ] 5 . SOURCE 8
5 12 008 6 SOURCE 7
(2.26) 7 SOURCE 6
8 SOURCE 5
| 9 SOURCE 4
1 = I 10 SOURCE 3
. - 1 SOURCE 2
12 SOURCE 1
13 V-
14 ADDRESS 0
! —— 15 ADDRESS 1
EE— 16 ADDRESS 2
*13a is connected to V—
7 ? : 10 T Pins 2 and 4 are interconnected,
either one may be used
— Pin numbers are for dual in-line packages
0.061
! (1.55) '
DG501
NOTE LARGE PAD (=2) _
2 1 16 15 14
134"
3 PIN NO. FUNCTION
4 13 1 ENABLE
- 2* V+ (SUBSTRATE)
—l| —m—= 3 DRAIN
e 4* V+ (SUBSTRATE)
5 SOURCE 8
: [ 6 SOURCE 7
12 0.089 7 SOURCE 6
(2.26) 8 SOURCE 5
9 SOURCE 4
I | l 10 SOURCE 3
= = 1 SOURCE 2
6 1 12 SOURCE 1
13 V—
14 ADDRESS 0
15 ADDRESS 1
;__uI 16 ADDRESS 2
*Pins 2 and 4 are interconnected,
= = either one may be used
7 8 9 10 Pin numbers are for dual in-line packages
0.061
! (1.55) '
DG503

4-18
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NOTE SLANTED EDGE

FUNSTIAN |

T—

15

I

}

b
=
-
"\

!

DG506

1 V+ (SUBSTRATE)
4 SOURCE 16
5 SOURCE 15
6 SOURCE 14
7 SOURCE 13
8 SOURCE 12
9 SOURCE 11
10 SOURCE 10
1 SOURCE 9
12 GROUND
13 VREF
14 ADDRESS 3
15 ADDRESS 2
16 ADDRESS 1
17 ADDRESS 0
18 ENABLE
19 SOURCE 1
20 SOURCE 2
21 SOURCE 3
22 SOURCE 4
23 SOURCE 5
24 SOURCE 6
25 SOURCE 7
26 SOURCE 8
27 V—
28 DRAIN
Pin numbers are for dual in-line packages

4-19
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Die Topography Information

Siliconix

NOTE SLANTED EDGE

DG507

PIN NO. FUNCTION
1 V+ (SUBSTRATE)
2 DRAIN b
4 SOURCE 8b
5 SOURCE 7b
6 SOURCE 6b
7 SOURCE 5b
8 SOURCE 4b
9 SOURCE 3b
10 SOURCE 2b
1 SOURCE 1b
12 GROUND
13 VREF
15 ADDRESS 2
16 ADDRESS 1
17 ADDRESS 0
18 ENABLE
19 SOURCE 1a
20 SOURCE 2a
21 SOURCE 3a
22 SOURCE 4a
23 SOURCE 5a
24 SOURCE 6a
25 SOURCE 7a
26 SOURCE 8a
27 V-

28 DRAIN a

Pin numbers are for dual in-line packages

4-20
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NOTE ROUND PAD (=1)

uoynw Ioju| Aqdmﬁodb 1 a1a

0,073
(1.85)

PIN NO. FUNCTION PIN NO. FUNCTION

1 ADDRESS 0 1 ADDRESS 0
ENABLE 2 ENABLE
3 V— 3 V—
4 SOURCE 1 4 SOURCE 1a
5 SOURCE 2 5 SOURCE 2a
6 SOURCE 3 6 SOURCE 3a
7 SOURCE 4 7 SOURCE 4a
8 DRAIN 8 DRAIN a
9 SOURCE & 9 DRAIN b
10 SOURCE 7 10 SOURCE 4b
11 SOURCE 6 1" SOURCE 3b
12 SOURCE 5 12 SOURCE 2b
13 V+ (SUBSTRATE) 13 SOURCE 1b
14 GROUND 14 V+ (SUBSTRATE)
15 ADDRESS 2 15 GROUND
16 ADDRESS 1 16 ADDRESS 1
Pin number are for dual in-line packages Pin numbers are for dual in-line packages
DG508 DG509

©1980 Siliconix incorporated
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Die Topography Information

iconix

NOTE ROUND PAD (=1)

0.059

0.070 . I

(1.78)

(150)

PIN NO. FUNCTION
1 SOURCE 4
3 ANALOG GROUND 2
4 SOURCE 3
5 SOURCE 2
6 ANALOG GROUND 1
7 SOURCE 1
8 SUM JCT
9 V+ (SUBSTRATE)
10 B1
1 B2
12 B3
13 B4
14 V—

Pin numbers are for dual in-line packages

PIN NO. FUNCTION
2 SOURCE 6
3 SOURCE 7
4 SOURCE 8
5 SOURCE 9
7 SOURCE 10
8 V—
9 B10
10 B9
11 B8
13 B7
14 B6
15 B5
16 B4
17 B3
19 B2
20 B1
21 V+ (SUBSTRATE)
22 SUM JCT
23 S1 .
24 ANALOG GROUND
25 S2
26 $3
27 S4
28 S5

Pin numbers are for dual in-line packages

DG515 DG516

PIN NO. FUNCTION
2 VR
3 V— (SUBSTRATE)
5 SOURCE 1
9 DRAIN
10 SOURCE 2
12 V+
13 INPUT

0.060

(1.52)

Pin numbers are for dual in-line packages

*THISPAD IS AN ALTERNATE
FOR PAD 13 AS AN INPUT

©1980 Siliconix incorporated



NOTE LARGE PAD (#2)

0.061

0.089
(2.26)

(1.55)

Si3705

PIN NO. FUNCTION
1 ENABLE
2 V+ (SUBSTRATE)
3 D
4 V+ (SUBSTRATE)
5 SOURCE 8
6 SOURCE 7
7 SOURCE 6
8 SOURCE 5
9 SOURCE 4
10 SOUKCE s
1" SOURCE 2
12 SOURCE 1
13 V—
14 ADDRESS 0
15 ADDRESS 1
16 ADDRESS 2

Pin numbers are for dual in-line packages

Both V+ pads are internally
connected, either one or both
may be used. V+ common to
substrate.

0.055

(1.40)

PIN NO. FUNCTION
1 V— (SUBSTRATE)
2 INPUT 1
3 INPUT 2
4 INPUT 3
5 INPUT 4
6 INPUT 5
7 INPUT 6
8 VR
9 OUTPUT 6
10 OUTPUT 5
11 OUTPUT 4
12 OUTPUT 3
13 OUTPUT 2
14 OQUTPUT 1

Pin numbers are for dual in-line packages

D123

BIC

jI"{‘IH

i

0.055 l

(1.40) '

PIN NO. FUNCTION

1 V— (SUBSTRATE)

INPUT 1

3 INPUT 2

4 INPUT 3

5 INPUT 4

6 INPUT 5

7 INPUT 6

8 "

9 OUTPUT 6

10 OUTPUT 5

11 OUTPUT 4

12 QUTPUT 3

13 OUTPUT 2

14 OUTPUT 1

Pin numbers are for dual in-line packages

D125

©1980 Siliconix incorporated
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Die Topography Information

iconix

0.050

(1.27)

PIN NO. FUNCTION
1 INPUT 1
2 INPUT 2
3 INPUT 3
4 INPUT 4
5 INPUT 5
6 INPUT 6
7 INPUT 7
8 VR
9 V— (SUBSTRATE)
10 OUTPUT 4
1 OUTPUT 3
12 OUTPUT 2
13 OUTPUT 1
14 Vi

Pin numbers are for dual in line packages

D129

0.043

(1.09)

PIN NO.

FUNCTION

3

5
6
7
8
9
10
11
12

OUT 1
OuT 1
INPUT 1

V+

Vi

VR

V— (SUBSTRATE)

INPUT 2
OouUT 2
OUT 2

Pin numbers are for dual in-line packages

D139

4-24
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0.062

(1.57)

*Both ““D" pads are electrically common. Either can be used for drain contact.

G115 G116 G117 G118 G124
DUAL IN-LINE | DUAL IN-LINE DUAL IN-LINE | DUAL IN-LINE
PAD FLAT PACK FUNCTION
PACKAGE PACKAGE PIN NO PACKAGE PACKAGE
PIN NO. PIN NO. ’ PIN NO. PIN NO.
TGy 2 2 3 1 2 GATE 1
TGy 3 3 4 2 3 GATE 2
TG 4 4 5 3 4 GATE 3
TGq 5 5 6 4 5 GATE 4
TGy 6 6 7 5 NOT USED GATE5
tGg 7 NOT USED 2 6 NOT USED GATE 6
B 9 8 8 7 8 BODY (SUBSTRATE) V+
D 16 14 NOT USED 8 14 DRAIN
S 10 NOT USED 14%* 9 NOT USED SOURCE 6
Sg 1 9 9 10 NOT USED SOURCE 5§
S4 12 10 10 11 10 SOURCE 4
S3 13 1 1 12 1 SOURCE 3
S2 14 12 12 13 12 SOURCE 2
S1 15 13 13 14 13 SOURCE 1
TIED TO
P 1 1 1 SUBSTRATE 1 PULL UP GATE INPUT

TAny unused gates should be connected to the substrate V+; unused sources can be left open

**The G117 uses the Sg pad as the drain output (pin 14 on package).

©1980 Siliconix incorporated
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Die Topography Information

1ICONIX

0.045

(1.14)

G119 G122
PAD | FLATPACK FLAT PACK
FUNCTION FUNCTION
PIN NO. PIN NO.
Gy 3 GATE 1 3 GATE 2
Gp 4 GATE 3
G¢ 5 GATE 5 TNOT USED
Ge¢
Gp 5 GATE1
Ga
B 6 BODY (SUBSTRATE V+) 8 BODY (SUBSTRATE V+)
Dp 7 DRAIN 2 9 DRAIN 1
SE 9 SOURCE 2 10 SOURCE 1
SE 10 SOURCE 4 11 SOURCE 2
Sp 1 SOURCE 6 NOT USED
Sc 12 SOURCE 5 NOT USED
Sg 13 SOURCE 3 12 SOURCE 3
SA 14 SOURCE 1 13 SOURCE 4
D, 1 DRAIN 1 14 DRAIN 2
P 2 PULL UP GATE INPUT 1 PULL UP GATE INPUT

TAny unused gates should be connected to the substrate V+; unused sources can be left open.

G119
G122
PIN NO. FUNCTION
1 P (PULL UP GATE INPUT)
2 GATE 1
3 GATE 2
4 GATE 3
5 GATE 4
8 BODY (SUBSTRATE) V+
9 DRAIN 2
10 SOURCE 4
11 SOURCE 3
12 SOURCE 2
13 SOURCE 1
14 DRAIN 1
Pin numbers are for dual in-line packages.
0.045 t
(1.14) '
G123

4-26
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Die Ordering Information

DG 187 A DICE

——

DIE FAMILY
(1, 2 or 3 Letters)

D — Drivers for FET Switches
DG — Analog Switches

DGM — Analog Switches

G — Multi-Channel FETs

Si — Siliconix Second Source Part

DEVICE NUMBER
(3 or 4 Digit Numbers)

SCREENING CRITERIA
(1 Letter)

A — Electrically probed @ 25°C to "“A”" Suffix of respective data sheet;
visual criteria screening to MIL-STD-883, Method 2010 Condition B.

I — Electrically probed @ 25°C to *‘C’" Suffix of respective data sheet;

visual criteria screening to Siliconix Specification 5018.

PACKAGE
(4 Letters)

DICE — Chips waffle packed per Figure 4 in Die Process Information

OTHER OPTIONS

SEM, wafer qualification should be specified as a separate line item on a

request for quote.

Options for Die-In-Wafer form goldbacking, Class A visual, to customer visual
criteria are considered “‘special’”’ and a special part number will be assigned.
Please identify as ‘‘Similar to with the following additional

conditions

Package
Screening Criteria
Device Number

Device Family

g

Siliconix

©1980 Siliconix incorporated
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Burn In Pin Connections

The following table lists the standard Burn-In Pin Connections for most

Siliconix Analog Switches. Devices are listed in Alpha-Numerical order accord-
ing to package type. Following the tables are two examples illustrating Burn-

In Pin Connections for different switches and packages.

Ham
|

Burn-In Pin Connections B

Siliconix
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Burn In Pin Connections

The following table lists the standard Burn-In Pin Connections for most Siliconix Analog Switches. Devices are listed in Alpha-Numerical order according to package type. Follow-
ing the tables are two examples illustrating Burn-In Pin Connections for different switches and packages.

Part
Type

Package
Type

Pins

10

11

12

13

14

15

16

DGM111

P/L

GND

—20V

GND

10K~
—-20V

5V

+5V

+5V

GND

GND

DG123

P/L

GND

GND

GND

-20V

4.7K~>
+5V

4. 7K~
+5V

47K~
+5V

4. 7K~
+5 V

47K~
+5V

GND

+5V

GND

GND

GND

DG125

P/L

GND

GND

GND

—-20V

GND

GND

GND

GND

GND

+5V

+5V

GND

GND

GND

DG126
DG129
DG133
DG134
DG139
DG140
DG141
DG142
DG143
DG144
DG145
DG146
DG151
DG152
DG153
DG154
DG161
DG162
DG163
DG164

P/L

10K—>
GND

+10V

10K~
GND

+10 V

10K~
GND

10K~
GND

+10V

GND

GND

+10V

-20V

GND

+10V

DG172

P/L

To
Pin 14

GND

GND

-20V

GND

+5V

+5 V

5V

+5V

GND

+5V

T

o
Pin 14

7.5K~>
-20V

Parentheses indicate direct connection to indicated pin i.e. (2) = connect to pin 2; All voltages +5%; Package types: P = All Dual-In-Line Packages, L = All f lat Packages, A = All 10-Lead TO-5's, R = 28-Pin

Dual-In-Line Packages.
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Siliconix

Burn-In Pin Connections

Burn-In Pin Connections (Continued)

Part
Type

Package
Type

Pins

10

11

12

13

14

DG180
DG181
DG182
DG186
DG187
- DG188
DG281

+15V

10K->
GND

GND

+15V

5V

GND

—-15V

GND .

10K~
GND

+15V

DG180
DG181
DG182
DG281

P/L

+15V

10K~
GND

GND

+15V

+5V

GND

—-15V,

GND

10K~
GND

+15V

DG183
DG184
DG185
DG189
DG190
DG191
DG284
© DG290

10K~
GND

10K~
GND

—-15V

—-15V,

10K~
GND

10K~
GND

+15V

GND

+15V

+5V

GND

—-15V

GND

+15V

DG183
DG184
DG185
DG186
DG187
DG188
DG189
DG190
DG191
DG284
DG290

—15 V

10K~
GND

10K~
GND

+16V

GND

+15V

+5V

GND

—-15V

GND

+15V

10K->
GND

10K->
GND

—-15V

DG200

A

P/L

+15V

+15V

+15V

GND

GND

(9)

9

(10)

-15V

(10)

—-15V

(9)

10K~
GND

(10)

+15V

10K
GND

+15V

+15V

DG201

P/L

+15V

(15)

(15)

15V

GND

(15)

(15)

+156V

+15V

(15)

(15)

+15V

(15)

10K~
GND

+15V

Parentheses indicate direct connection to indicated pin i.e. (2) = connect to pin 2; All voltages +5%; Package typés: P = All Dual-In-Line Packages, L = All Flat Packages, A = All 10-Lead TO-5's, R = 28-Pin

Dual-In-Line Packages.
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Burn-In Pin Connections (Continued)
Part Package Pins
Type Type 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
DG300
bG301 A (9) (9) GND — GND —-15V| GND (9) 10K +15 V
DG304 GND
DG305
DG300
DG301
DG302
DG303 10K~
DG304 P/L - (13) (13) (13) (13) GND GND —15V| GND (13) (13) (13) GND +15V
DG305
DG306
DG307
DG381 A/P See DG181
o DG384 A/P See DG184
w DG387 A/P See DG 187
DG390 A/P See DG190
DG501
1K~ 10K~
DG503 P/L (16) +15V | (13) +15V | (13) (13) (13) (13) (13) (13) (13) (13) 20V (16) (16) 15V
SI13705
1 2 3 4 5 6 7 8 9 10 11 12 13 14
5506 A5V (28 | o 08 |20 |8 |28 | (28 | (28 |(28) | 0B | GND | - _|GND
DG507 R 15 I 16 17 18 19 20 21 22 23 24 25 26 27 28 28 Pins
GND | GND | GND | GND | (281 | (28) | (28) | (28) | (28) | (28 | (28 | (28 |-15v| S
. DG508 P/L GND GND -15V| (12) (12) (12) (12) (12) (12) (12) (12) é?“K; +15V | GND GND GND
3 DG509 PL|GND | GND | —1sv| a3 | te [ as [ a3 | s | |03 |63 |03 | | v | 6N | anp
"
= - - - —
gv D139 P/L - - ;i(:]K4 lli(:\K3 +5‘V +10V ] 46V GND —20V| GND ;&Ku ;&K” - —
g Parentheses indicate direct connection to indicated pin i.e. (2) = connect to pin 2; All voltages +5%; Package types: P = All Dual-In-Line Packages, L = All F'at Packages, A = All 10-Lead TO-5's, R = 28-Pin
g Dual-In-Line Packages.
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Siliconix Burn-In Pin Connections

Burn In Pin Connections (Continued)

Part Package Pins
Type Type 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
10K~ 10K~
D129 P/L (7) (7) (7) GND | (7) (7) +5V GND | -30V| (13) (13) (13) +5V +5V
D123/ 10K~
D125 P/L =30 V| (14) (14) (14) (14) (14) (14) (14) (14) (14) (14) (14) (14) GND
G115 P/L (16) —-156V| —15V| —15V| —-16V| —15V| —15V| (16) (16) (16) (16) (16) (16) (16) (16) l?g;
10K~
G116 P/L (14) —15V| —-15V| —-15V| —15V| —15V| —15V| (14) (14) (14) (14) (14) (14) 0V
10K~
G118 P/L —-15V| —-15V| —-15V| —15V| —-15V| —15V| (14) (14) (14) (14) (14) (14) (14) 10V
10K~
G119 P/L (14) (14) —15V| —-15V| —15V]| (14) (14) (14) (14) (14) (14) (14) (14) 0V
. 10K~
G122 P/L (14) —-15V| —=15V| —-15V| —-15V| —-15V| —-15V| (14) (14) (14) (14) (14) (14) 10V
10K~
G123 P/L (14) —15V| —15V| —-15V| —-15V| —15V| —15V| (14) (14) (14) (14) (14) (14) 10V

Parentheses indicate direct connection to indicated pin i.e. (2) = connect to pin 2; All voltages +5%; Package types: P = All Dual-In-Line Packages, L = All Flat Packages, A = All 10-Lead TO-5's, R = 28-Pin
Dual-In-Line Packages.




Burn-In Pin Connections (Continued)

Examples of Burn-In Circuit Configurations

5V +15V

ﬁs, INy QO V— QGNDQ V| QO V+ QINy Lsz
6 |15 J1a i3 fi2 [ [0 e

1 Lz 3 4 5 6 L7 8
Dy D3 QS3 } S4 QD4 D2
10K 10K @

| —aA
v

K S

=15V GND

DG190/DG191 (PACKAGE TYPE P)

+15V

GND -15Vv

DG200 (PACKAGE TYPE A)

5-5
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1<-0.185__1. 0500 —=|
(;1;5 (12.70)
o33 | (475 MIN
0.305
(851 = 0.040
(7.75) (1.02)
N MAX 0.045
J_. ] 0.029
(1.14)
0.370 7
s 0.230
p (5.84)
(8.51) 1
I [~ 10 LEADS
0.050 (.727)—{ |=— 0,019 (483) p|a

INSULATOR 0.016 (.406)
MAX

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS) BOTTOM VIEW

PACKAGE 2
10 LEAD TO-100 TYPE METAL CAN (A)

a5

Siliconix

6-1
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Mechanical Data

iconix

0.050

(0.127) Tve
0010 o .
(0.25)
— —
]2 le ¥ wBp|/————7f 1
[ e— | e———|
3 12 t 0.280 (7.17)
——————4 NMgE——— 0.240 (6.70)
C—————1s 10—
————6 7 § OSfp——————
=T - T
I EE
— - 0.015
(7.11) (9.40) (0.48) TYP
07m0 (6.10) (6.35) 0.38)
(19.1) 0.035
TOP VIEW 0.015
(0.89)
(0.38) ,
0.210 T I
0.150
(5.33) 0.006 0.085
(3.81) 0.004 0.070
(é 15) (2.16)
—  (1.78)
(0.10)
PACKAGE 5

14 LEAD FLATPAC (L)
(BOTTOM BRAZE)

PIN 1 INDEX 1S ONE OR MORE OF THE FOLLOWING
® DOT (INK OR IMPRESSION) ON TOP AND/OR BOTTOM OF PACKAGE
® NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE

® NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

6-2

©1980 Siliconix incorporated



[71 (6] [®] [41 [3] [21 [7]

0.230

(6.86)

(5.}84)

(el [of Dof [f [2] [13] [1a]

TOP VIEW

0.050
0.785 (19.9)

—————=1{ 0.020

0.700 (17.8) (1.27)

(.51)

T
0.200 (5.08)

|
SEATING -
PLANE 0.150(3.81)

0.125(3.18)
0310 (7.87)
‘IL I 0.290 (7.37)
0,023 0.110(2.79) ¢ 15°
0015 . 0 o 0090 (2.29) V¥ g g.gf,g
(.58) [ g TOLERANCE (31 TYP
(.38) (.76) NON-ACCUMULATIVE (.20)
PACKAGE 7
14 LEAD DUAL IN LINE PACKAGE (J)
(PLASTIC)

[8] [7] [*] [®] [4] [3] [z] [1]

[=1l=]
SR
o

S
R
8

o o] [ = =] W [ @

TOP VIEW

0050
0.785 (19.9) 0.020
0.700 (17.8) (7.52’;[

0.150 (3.81)
0.125 (3.18)

0310 (7.87)
' L L I 0.290 (7.37) J\
_ || 0023 0,070 0.090 (2.29) .
0015 Tvp 0030 0.110 (279) TYP Olos Q012
(1.78)TY? TOLERANCE 0008 _ o
% (.76) NON-ACCUMULATIVE .
PACKAGE 8
16 LEAD DUAL IN LINE PACKAGE(J)
(PLASTIC)

PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING

® DOT (INK OR IMPRESSION) ON TOP OF PACKAGE

® NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE

® NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

©1980 Siliconix incorporated

6-3

D{DQ [PIIUDYIDW

Xuoos H BiRQ |PIIUDYIBW




Mechanical Data

iconix

TINDEX MAY BE PARTIALLY
FILLED WITH GLASS

B o [ @ & = =

TOP VIEW
0.040
0.785 (19.9) 0.020
0.740 (18.8) (1.02)
(51)
1 il
0.200 (5.08)
0.150 (3.87) i
SEATING
PLANE "¢ 165 (4.79)
0.125 (3 18)
0.310 (7.87)
|L ’ 1 \/ 0.290 (7.37) l\'
0.023 |- __5. 0.110 (2.79) 0to 15°
0015 0.000 (2.29) '¥" TYP %‘%@
TOLERANCE (31)
133) (89} NON-ACCUMULATIVE (.20)
PACKAGE 9
14 LEAD DUAL IN LINE PACKAGE (K)
(CERDIP)
[8] [7]1 [e] [s] [&] [3] 2] [1]
0.280
0.240
(7.11)
(6170)
o] 1] 1] [12] [13] [1a] [15] he] | INDEX MAY BE PARTIALLY
Ll Lol [nn] iz [as] [re] [1s] be] | Noex mav e € PART
0.040
0785 (19.9) 0.020
0.740 (18.8) (1.02)
(.51)
} |
0.200 (5.08)
g .150 (3.81) il
L SEATING
PLANE
0.165 (4.19)
0.125 r3 17)
0.310 (2.87)
L \/ 0.290 (7.37) l\’
- 0.023 0.110 (2.79) 0to 15°
0015 _ 0.035 1y, 0.090 (229) TYP Tvp 879—.2,.%
(.58) (1.65) TOLERANCE :
(.38) (.89) NON-ACCUMULATIVE (.20)
PACKAGE 10
16 LEAD DUAL IN LINE PACKAGE (K)
(CERDIP)

PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING

® DOT (INK OR IMPRESSION) ON TOP OF PACKAGE

® NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE

® NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM

ALL DIMENSIONS IN INCHES
{ALL DIMENSIONS IN MILLIMETERS)

6-4
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N\

SNOP
o B9

SN vjo

f——
8

8 9 10 1 12 13 14
| S——

T T T T /I

RiDQ |PIIUDYIBW

TOP VIEW
0050
0.786 (19.96) 0.020
0.640 (76.26) (1.27)
(.51)
T T
| 0.200 (5.08) | l
0.100 (254) I
al:l-\uNu: H
PLANE
0.160 (4.06)
0125 (3 | |
o lle 0,012 (37
l"o 008 (20) 7P
0023 . 0.070 0110 mwp . 0320 (813 |
0015 0.040 U 0.090 (2.29) 0.290 (7.37)
(58) (1.78) TOLERANCE
(.38) (1.02) NON-ACCUMULATIVE
PACKAGE 11
14 LEAD DUAL IN LINE PACKAGE (P)
(SIDE BRAZE)
T ST e 5 4 3 N2 T 1
0.310
0.275
( (7.87)
(6.99)
9 10\ 1 12 13 14 J15 16 l
—T —3 —d —J | — g S —
TOP VIEW
0,050
0.830 (21.1) 0.020
0.740 (18.8) 1.27
(.51)
[
)
0.200 (5.08) |||||
A 1 | 6 I O 0.100 (2.54)

SEATING
PLANE

l‘_ .012 (31 1y
0.008 (20) "
0.110 (2.79) 0.320 (8.13)
0.090 (2.29)7Y° 0290 (7.37)

(sg) TYP (1.78) TYP TOLERANCE
(38) (1.02) NON-ACCUMULATIVE
PACKAGE 12
16 LEAD DUAL IN LINE PACKAGE (P)
(SIDE BRAZE)

PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING

® DOT (INK OR IMPRESSION) ON TOP OF PACKAGE

® NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE

® NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

©1980 Siliconix incorporated
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Mechanical Data

P e e e
“ 13 2 1M a5 5 6 5 4 3 2 1
0.600
( 0.568
15.24
(14.43)
15 16 17 18 U9 20 21 22 23 2| 5,5 5 3 g3
D e e e e e e e
TOP VIEW
1420 (36.1) 0.060
1.380 (35.7) 0.020
(1.52)
(.51)
I i | ‘ L 1
s g N
0.100 (2.54)
SEATING
PLANE
0200 (5.
0125 (3.18)
_'I"oooe (.20)
0.023 0,070 0.110 LJZ 9] TYP 0.620 (15.75)
0.015 1yp 0.030 _ 0.090 (2.29) 0.590 (14.99)
. (1.78) TOLERANCE
(.38) (.76) NON-ACCUMULATIVE
PACKAGE 13
28 LEAD DUAL IN LINE PACKAGE (R)
(SIDE BRAZE)
[1a] [i3] [2] [31] [r0] [e] [®] [7] [e] [F] [@] [3] [21[71
ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)
0.560°
0530
(14.22)
(13.46)
Lis] (6] [a7] [a8] [19] [20] [21] [22] [23] [24] [25] [26] [27] [28]
1.480 (37.60/ | oao r.az)
1430 (36.32) I (0.5
o1so 4.57)
l 0130 13.30)
SEATING
PLANE
0.150 (3.81)
0.100 (2.54)
’ +15°
| 0.060 0.040 o TP / 0610 (1549
(132 — =0z 0023 - 0590 (74.99) 0012 -
— ~— 0.100(2.54) TYP B | ?tg:/
TOLERANCE 10.58) 10.20)
NON—ACCUMULATIVE 10.33)
PACKAGE 14
X 28 LEAD'DUAL IN-LINE PACKAGE (J)
.E (PLASTIC)
8 PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING
= e DOT (INK OR IMPRESSION) ON TOP AND/OR BOTTOM OF PACKAGE
P e NOTCH OR HOLEINPIN 1 VISIBLE FROM TOP AND/OR SIDE

e NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM

©1980 Siliconix incorporated
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0.019 (0.48)
0.015 (0.38)
| E— Hp— }
——————J 13 1
| — 22— | 0.390
————————4 ne——— [9.07] MAX
—————]s o—— ——-L
C———————]s6 s———————
—7 8
0.050 (1.27)
0325 (8.26) 0370 (9.40) TYP
0.270 (6.86) 0.250 (6.35) 0.025
0.015
l—— 0.75'3I 'f“19.05)—>l (6.64) '
J (0.38)
J 0.210 (5.33) 0.006 (0.15) T 0.100 (2.54)
0.190 (4.83) 0.004 (0.70) 0.075 (1.91)
PACKAGE 16
14 LEAD FLATPAC (L)
(BOTTOM BRAZE)
0.019 (0.48)
0.015 (0.38)
1 16 1 ‘
L 2 15 -
C 3 14 1 }
C 4 13 1 —L 0.440
C 5 12 - (11.18) MAX
C 6 " — 4050
L 7 10 3 1277
i 8 9 1
0300 (7.62) _ 0370 (9.40)
0.260 (6.60) 0.250 (6.35) 0.025
0.015
! 0.750 (19.05) (0.64)
MIN L (0.38)
0.200 (5.08) 0.006 (0.15) ' 0.100 (2.54)
0.180 (4.57) 0.004 (0.70) 0.075 (1.97)
PACKAGE 17

16 LEAD FLATPAC (L)
(BOTTOM BRAZE}

PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING .

e DOT (INK OR IMPRESSION) ON TOP AND/OR BOTTOM OF PACKAGE
e NOTCH OR HOLE INPIN 1 VISIBLE FROM TOP AND/OR SIDE

e NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

©1980 Siliconix incorporated
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Mechanical Data

iconix

10 LEAD FLATPAC (L)
(BOTTOM BRAZE)

PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING
e DOT (INK OR IMPRESSION) ON TOP AND/OR BOTTOM OF PACKAGE
e NOTCH OR HOLE INPIN 1 VISIBLE FROM TOP AND/OR SIDE

e NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM

ALL DIMENSIONS IN INCHES

(ALL DIMENSIONS IN MILLIMETERS)

0.050
(1.22)7YF
——— 1 10 B | ’
2 : 1 o
T MAX
3 8 . T @z
4 7 1 (6.35)
¥
5 6 1 T ‘
0.290 (7.37) 0370 1940) g“'g:_:%%
0.250 (6.35) 0.250 (6.35) ’ ’
0.025
0.750 (19.05) 0015
IN 0.015
(0.64)
1 fa.fe)
0.190 &8_3/[ 0.006 (0.75) t 0.100 (2.54)
0.160 (4.06) 0.004 (0.70) 0.075 (7.97)
PACKAGE 18

6-8
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Catalog Document

(See Key) Number

AN70-1
v ANIU-¢

AN71-1
F AN72-1
A AN72-2
F AN73-1
A AN73-2
A AN73-3

AN73-4
A AN73-5
L AN73-6
F A AN73-7
L AN74-1
A AN74-2

AN74-3
F AN74-4
A * AN75-1

AN76-1
VA AN76-3
L * AN76-4
L AN76-5
A * AN76-6
L * AN76-7
L * ANT7741
F, VA * AN77-2
L * AN77-3
T * AN77-4

Publications Index

Title

Application Notes
FET Cascode Circuits Reduce
Feedback Capacitance
relSs 1or ViIaeo Ampliiicis
A High Resolution CMRR Test
Method
FETs in Balanced Mixers
FETs as Analog Switches
FETs as Voltage-Controlled Resistors
IC Muitiplexer Increases Analog
Switching Speeds
Switching High-Frequency Signals
With FET Integrated Circuits
Junction FETs in Active Double-
Balanced Mixers
Driver Circuits for the JFET Analog
Switch
Function/Application of the L144
Programmable Micro-Power Triple
Op Amp
An Introduction to FETs
Function/Application of the LD110/
LD111 3%z Digit A/D Converter Set
Analog Switches in Sample and Hold
Circuits
Designing Junction FET Input
Op Amps
Audio-Frequency Noise
Characteristics of Junction FETs
CMOS Analog Switches—A Powerful
Design Tool
Measuring High Frequency
S-Parameters on the Dual Gate
MOSFET
VMOS—A Breakthrough in Power
MOSFET Technology
Function/Application of the LD110/
LD114 32 Digit A/D Converter Set
Function/Application of the LD130
+ 3 Digit Converter
DG300 Series Analog Switch
Applications
Function/Application of the L161
Industry’s First Programmable Micro-
power Comparator
Function/Application of the LD120/
LD121 4%, Digit A/D Converter Set in
Measurement Systems
Don’t Trade Off Analog Switch
Specs. VMOS—A Solution to High
Speed, High Current, Low Resistance
Analog Switches
Function/Application of the LD120/
LD121 472 Digit A/D Converter Inter-
faced with an 8080A Microprocessor
Function/Application of the DF331/
DF332 New Companding Converter
Chip Set

Catalog Document

(See Key) Number

Siliconix

Title

VA * AN79-1 A 500 KHz Switching Inverter for
12 V Systems :
VA * AN7Y-S Dvrainic inpul Characiensics vi a
VMOS Power Switch
F, VA * AN79-4 Driving VMOS Power FETs
AN79-5 Using the VNB4GA High Current,
High Power VMOS Power FET
VA * AN79-6 Using VMOS Transistors to Interface
from IC Logic to High Power Loads
AN79-7 Applications of the VN10KM VMOS
Power FET
VA * AN80-1 A Key to the Advance of Switching
Power Supplies
VA * AN8D-2 Meet.the VMOS FET Model
ANB80-3 Ultralinear Broadband Amplifier
ANB80-4 . Enjoy V.HF Power Amplifier Design
VA * AN80-5 An Alternative Power Amplifier
Design S
Design Aids
L DA74-1 Design Aid of the LD110/LD111 3%
Digit DVM Demonstrator Board
L DA76-2 Design Aid of the LD130 + 3 Digit
DVM Demonstrator Board
L DA76-3 Design Aid of the LD130 +3 Digit
Auto-Ranging DMM
L DA77-1 Design Aid to Build a Portable 0 to
99.9°F LCD Display Thermometer
Using the DF411
L DA77-2 Design Aid of the LD120/LD121 4%,
Digit DVM
T * DA78-1 Design Aid to Build a CODEC Evalua
tion Demonstrator with the DF331/
DF332/DF334
T * DA78-2 Considerations for the Filtering of
Analog Signals in DF331/DF332/
DF334 CODEC Converter
Applications  ~
VA * DA80-1 A Low Cost Regulator for
Microprocessor Applications
Key
Catalogs
A =Analog Switches and T =Telecommunications
Their Applications Data Book
F =FET Design Catalog VA =VMOS Applications
Handbook

L= LSI Data Book

*Available in bound catalog only.
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Publications Index

iconix

Catalog Document

(See Key) Number

F DI711"

Publications Index (Cont'd)

Title

Design Ideas

The FET Constant Current Source
DI71-4 Wideband Mixer-Preamplifier Using
FETs '
DI71-5 A FET Frequency Doubler
DI71-6 Using FETs in Selective VHF
; Amplifiers
DI71-8 Using JFETs in Ultra-Wideband UHF
Amplifiers
F DI71-9 ‘Wideband UHF Amplifier with High
Performance FETs
F DI173-2 - High Performance FETs in Low-Noise
VHF Oscillators
~ Technical Articles
TA7041 High Frequency Junction FET
Characterization and Application
F TA70-2 FET Biasing .
A TA731 Multiplexer Adds Efficiency to
32-Channel Telephone System
A TA73-2 Designing with Monolithic FET
’ Switches
TA76-1 VMOS Power FETs in Your Next
Broadband Driver
TA76-2 . A New Technology: Application of
VMOS Power FETs for High Frequen-
cy Communications
T * TA781 Designing with CODECs: Know Your
A’'s and p’s
VA * TA78-2 Designing a VMOS 250 Watt Off-Line
‘ Inverter
T * TA79-1 . CODEC Has On-Chip Signaling for

Phone Applications

Catalogs

Analog Switch Data Book

Analog Switches and Their Applications ($7.95
charge)

FET Design Catalog

LS| Data Book

Telecommunications Data Book

VMOS Power FETs Design Catalog

VMOS Power FETs Applications Handbook

OEM Pricing/Product Information Selector Guide

Title

Reprints & Reports
Designing a VMOS 250 Watt Off-Line Inverter.
David C. Hoffman, Powercon 3/78
Designing with CODECs: Know Your A’s and y's.
Thomas J. Mroz, EDN 5/76
Log Data under p Control. Gary Grandbois,
Electronic Design 5/76
Higher Power Ratings Extend VMOS FETs’
Dominion. Arthur D. Evans, David C. Hoffman,
Edwin S. Oxner, Walter Heinzer and Lee Shaeffer.
Electronics 6/78
Siliconix, Inc. Annual Report.
CODEC has On-Chip Signaling for Phone
Applications, Walter Heinzer and Steve Bolger,
Electronics 6/7/79
A Microprocessor Controlied VMOS Power
Supply, David C. Hoffman
Control Analog Signals with Voltage, Stephen
Moore, Electronic Design, 1978
Exploit VMOS FETs’ Advantages to Drive Bipolar
Power Transistors, F. Michael Barlage, Powercon
5/78

Key
Catalogs

A = Analog Switches and T= Telecommunications

Their Applications Data Book
F =FET Design Catalog VA =VMOS Applications
Handbook

L =LSl Data Book

*Available in bound catalog only.
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Glossary of Terms and
Abbreviations

Ao A1, A2 Ag
A% Al A2 A3

AvoL
B
BVpgs
BVGBs

BVgss
BVpgs

BVsps

Cab

Cp(off)

Cp(on) * Cs(on)
Cas(off)

cgb

Cgd

Cgd(off) * Cys(off)
Cgd(on) * Cgs(on)

Cys

Cin
CL

CMRR

A
1A(peak)

IaAH

"

]

Address Inputs

D.C. Open Loop Voltage Gain
Body

Druns Suires Breabdawn \/oltane
Gate-Body Breakdown Voltage

Gate-Source (Channel) Breakdown
Voltage

Pull-Up Gate-Body Breakdown
Voltage

Source-Drain Breakdown Voltage
Drain-Body Capacitance

Drain OFF Capacitance

Channel ON Capacitance
Drain-Source OFF Capacitance
Gate-Body Capacitance
Gate-Drain Capacitance

Gate-Channel OFF Capacitance

= Gate-Channel ON Capacitance

Gate-Source Capacitance

Logic Input Capacitance

Load Capacitance

Common Mode Rejection Ratio
Source-Body Capacitance
Source OFF Capacitance

Drain

Enable Input
Gate
Address Input Current

Peak Address Input Current

Address Input Current, Input Volt-
age High

IBlAS

In+

I+

'p

ID(off)

ID(on)

'Dlon) * 's(on)
Ipss

IH—

i

= Channel ON Leakage Current

1

Address Input Current, Input Volt-
age Low

Voltage High

age High

Logic Supply Current, Input Volt-
age Low

Output Current, Low

Pull-Up Gate Current

) : 1

Siliconix

Input Bias Current

Positive Supply Current, Input
Voltage High

Cosities Cimmlas Purvvan:
rosiuve Sugphy Current Innat

Voltage Low
Drain Current
Drain OFF Leakage Current

Drain ON Leakage Current

Drain Current at Zero Gate Voltage
Negative Supply Current, Input
Negative Supply Current, Input
Voltage Low

Gate-Body Leakage Current

Gate Current

Gate ON Current

Gate-Channe! Leakage Current
Input Current

Input Current, Input Voltage High
Input Current, Input Voltage Low
Logic Supply Current

Logic Supply Current, Input Volt-

Output Current, High

Input Offset Current

©1980 Siliconix incorporated
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Glossary of Terms and Abbreviations

iconix

NC

ocC

, P

Pp

'DS(on)

Arpsion)

| Rin

RL

S

Sr

Ta
toff
toff(En)
ton
ton(En)
topen
Yransition
Va

Vau

Reference Supply Current

Reference Supply Current, Input
Voltage High

Reference Supply Current, Input
Voltage Low

Source Current

Short Circuit Output Current
Source OFF Leakage Current
Positive Supply Current
Negative Supply Current

No Connection

Open Collector Logic

Pull-Up Gate

Power Dissipation

Drain-Source ON Resistance (D.C.
measurement)

Fractional Change in Drain-Source
ON Resistance (D.C. measurement)

Input Resistance
Load Resistance
Source

Slew Rate

Ambient Temperature

= Turn-Off Time

Enable Turn-Off Time
Turn-On Time

Enable Turn-On Time
Break-Before-Make Interval
Switching Time of Multiplexer
Address Input Voltage

Address Input Voltage, High

VaL
Ve
Vb
Vos
VEn
Ve
Vee
Veb
Vas
VGsi(off)
VGsith)
Vin
ViNH
VinL
VL
Vo
VoH
VoL
Vos
Vout
Ve
Ve
VR ‘

VREF

Address Input Voltage, Low
Body Voltage

Drain Voltage

Drain-Body Voltage

Enable Input Voltage

. Gate Voltage

Gate-Body Voltage
Gate-Drain Voltage
Gate-Source Voltage
Gate-Source Pinchoff Voltage
Gate-Source Threshold Voltage
Input Voltage

Input Voltage, High

Input Voltage, Low

Logic Supply Voltage

Output Voltage

Output Voltage, High

Output Voltage, Low

Offset Voltage

Output Voltage

Pull-Up Gate Voltage

Pull-Up Gate to Body Voltage

Reference Voltage

Threshold Reference Voltage

Source Voltage
Source-Body Voltage
Positive Supply Voltage

Negative Supply Voltage

©1980 Siliconix incorporated




U.S. Sales Offices

SALES REPRESENTATIVES

ALABAMA, Huntsville (35803)
Ran. Ine

11527 S. Memorial Pkwy.
(205)881-9270

Twx: 810-726-2102

ARIZONA, Tempe (85281)
Quatra Incorporated

1801 S. Jen Tilly

Suite C-14

(602)894-2808

Twx: 910-950-1153

CALIFORNIA, Cupertino (95014)
Costar Incorporated

10080 North Wolfe Rd., Suite SW3-175
(408)446-9339

Twx: 910-338-0206

CALIFORNIA, Irvine (92714)
Celtec Company

18009 Sky Park Cr.,, Suite B
(714)557-5021

Twx: 910-595-2512

CALIFORNIA, San Diego (92111)
Celtec Company

7867 Convoy Ct,, Suite 312
(714)279-7961

Twx: 910-335-1512

CALIFORNIA, Sherman Oaks (91403)
Celtec Company

15335 Morrison Street

Suite 215

(213)783-0620

Twx: 910-495-2008

COLORADO, Littleton (80122)
Quatra Incorporated

2275 E. Arapahoe Road, Suite 217
(303)795-3187

Twx: 910-935-0874

CONNECTICUT, Ridgefield (06877)
Phoenix Sales Company

389 Main Street

(203)438-9644

Twx: 710-467-0662

FLORIDA, Largo (33540)
Perrott Associates

511 Rosery Rd. NE
(813)585-3327

Twx: 810-866-0328

FLORIDA, Orlando (32807)
Perrott Associates

1607 Forsyth Road
(305)275-1132

Twx: 810-850-0103

FLORIDA, Sunrise (33313)
Perrott Associates
V91D V. Duinise ot
(305)792-2211

Twx: 510-955-9831

ita 240

GEORGIA, Tucker (30084)
Rep. Inc.

1944 Cooledge Road
(404)938-4358

ILLINOIS, Northtield (60093)
Electron Marketing Corp.

500 Central Ave.

(312)441-7477

Twx: 910-992-0686

INDIANA, Carmel (46032)
Rich Electronic Marketing
599 Industrial Or.
(317)844-8462

Twx: 810-260-2631

INDIANA, Fort Wayne (46804)
Rich Electronic Marketing

3448 W. Taylor St.

(219)432:5553

Twx: 810-332-1404

IOWA, Cedar Rapids (52402)
Technical Reps Inc.

1930 St. Andrews Dr. N.E.
(319)393-5510

Twx: 910-525-1344

KANSAS, Wichita (67206)
Technical Reps Inc.

360 No. Rock Rd., #4
(316)681-0242

MARYLAND, Baltimore (21208)
Pro Rep

107 Sudbrook Lane

(301)653-3600

Twx: 7108620862

MASSACHUSETTS, Reading (01867)
Kanan Associates

100 Main Street

(617)944-8484

Twx: 710-393-6552

MICHIGAN, Brighton (48116)
A.P.J. Associates

9880 E. Grand River Ave.
(313)229-6550

Twx: 810-242-1510

MINNESOTA, Minneapolls (55435)
KELCOM

5200 West 73rd Street

(612)835-0242

Twx: 910-576-2740

MISSOURI, Earth City (63045)
Technical Reps Inc.

502 Earth Citv Plaza, #201
(314)291-0001

Twx: 910-762-0685

MISSOURI, Kansas City (64111)
Technical Reps Inc.

406 W. 34th, #516

(816)756-3575

Twx: 910-749-6412

NEW JERSEY, Teaneck (07666)
RT. Reid Associates

705 Cedar Lane

(201)692-0200

Twx: 710-990-5086

NEW JERSEY, Mariton (08053)
B. G. R. Associates

3001 Greentree Exec. Campus
(609)428-2440

Twx: 510-665-5685

NEW YORK, Syracuse (13206)
T? Electronics

4054 New Court Ave.
(315)463-8592

Twx: 710-5641-0554

NEW YORK, Victor (14564)
T? Electronics

2 E. Main St.

(716)924-9101

Twx: 510-254-8542

NORTH CAROLINA, Cary (27511)
Montgomery Marketing

P. 0. B. 520, (1212 Lane Dr)
(919)467-6319

Twx: 510-920-0634

OHIO, Dayton (45414)
Lyons Corporation

4812 Frederick, Suite 101
(513)278-0714

Twx: 810-459-1754

OHIO, Highland Heights (44143)
Lyons Corporation

6151 Wilson Mill Rd., Suite 101
(216)461-8288

TENNESSEE, Jetferson City (37760)
Rep. Inc.

P. O. B. 287

(615)475-4105

Twx: 810-570-4203

b’ 4

Siliconix

TEXAS, Richardson (75080)
Semiconductor Sales Associates
P.O. Box 2618

4n Pinhan #108)

(214)2316181

VIRGINIA, Charlottesville (22901)
Pro Rep

1616 Inglewood Dr.

(804)977-0031

Twx: 710-236-9011

WASHINGTON, Seattle (98107)
Blair Hirsh Co,, Inc.

4013 Leary Way NW

(206)783-3423

WISCONSIN, Milwaukee (53220)
JM Sales

6522 W. Forest Home Ave.
(414)546-0040

Twx: 910-651-5977

CANADA

ONTARIO, Etobicoke (M9C 1E7)
R.F.Q. Ltd.

385 The West Mall, Suite 209
(416)626-1445

Twx: 610-492-2540

ONTARIO, Ottawa (K2G 1X7)
R.F.Q. Ltd.

3 Starwood Avenue
(613)226-6610

QUEBEC, (H9G 2H8)

R.F.Q. Ltd.

P.0. Box 213, Dollard Des Ormeaux
(613)226-6610

U.S. CHIP
DISTRIBUTOR

FLORIDA, Oriando (32807)
Chip Supply Inc.

1607 Forsyth Road
(305)275-3810

Tix: 810-850-0103

©1980 Siliconix incorporated
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International Sales Offices

iconix

EUROPEAN DISTRIBUTORS/REPRESENTATIVES

AUSTRIA

Ing. Ernst Steiner
A-1130 Wien
Geylinggasse 16
Tel: 222/822674
Tix: 135026

BELGIUM

Ritro Electronics BV

172 Plantin en Moretusiei
B-2000 Antwerpen-B

Tel: 031-3563272

Tix: 33637

CYPRUS

Eltrom Electronics Ltd.
P.O. Box 5393

Nicosia

Tel: 21 279 82

Tix: 2655 or 3529

DENMARK

Ditz Schweitzer A.S.
Vallensbaekvej 41
Dk-2600 Glostrup
Tel: (01)45-30-44

Tix: 33257

FINLAND

Oy Findip AB
Teollisuustie 7. P. O. B. 34
SF 02700 Kauniainen -
Tel: 90-502255

Tix: 12-3129

FRANCE

Almex

48 Rue de L Aubepine
92160 Antony

Tel: 666-21-12

Tix: 250067

Alrodis

40 Rue Villon
69008 Lyon
Tel: (78) 695952
Tix: 330174

Application Electronique
Rue de Broussan

30800 Garons

Tel: (66) 20.07.77

Tix: 480569

Application Electronique
10 Rue du Chapeau-Rouge
31300 Toulouse

Tel: (61) 42.64.28

Tix: 480569

A. Baltzinger

18-26 Route du General de Gaulle
67300 Schiltigheim

Tel: (88) 331852

Tix: 870952F

Quest Components

57 Rue Manoir de Servigne
ZI, Route de Lorient

Tel: (89) 54.01.531

Tix: 740311

Sanelec Electronique

7 Rue de la Couture

Z 1, de la Pilaterie
59700 Marcg-en-Baroeuil
Tel: (20) 98-92-13

Tix: 160 143F

SCAIB

80 Rue d'Arcueil
94150 Rungis
Tel: 687-23-13
Tix: 204 674F

GERMANY
Ditronic GmbH
IM Asemwald 48
7000 Stuttgart 70
Tel: (0711) 724844
Tix: 07-255638

Ing. Buro K.H. Dreyer
Flensburger Strasse 3
2380 Schieswig

Tel: (04621) 23121

Tix: 02-21334

EBV Elektronik GmbH
Oberweg 6

D-8025 Unterhaching
Tel: 089-61105-1

Tix: 05-24535

EBV Elektronik GmbH
Alexanderstrasse 42
7000 Stuttgart 1

Tel: (0711) 247481

Tix: 07-22271

EBV Elektronik GmbH
Ostrasse 129

4000 Dusseldorf

Tel: (0211) 84846/7
Tix: 08-587267

EBV Elektronik GmbH
Kiebitzrain 18

3006 Burgwedel 1/Hannover
Tel: (05139) 5038

Tix: 09-23694

EBV Elektronik GmbH
Myliusstrasse 54
6000 Frankfurt 1

Tel: 0611/7204 16/7
Tlx: 04-13580

iv-electronic

Klaus Vespermann Kg
Bachstrasse 30a

6380 Bad Homburg V.D.H.
Tel: (06172) 23061-5

Tix: 0415864

Uitratronik GmbH
Munchner Strasse 6
8031 Oberaiting-Seefeld
Tel: (08152) 7774

Tix: 05-27832

GREECE

General Electronics, Ltd.
209 Thevon St.

Nikaia, Piraeus 77

Tel. 361-8145

Tix: 212949 GELT GR

HOLLAND

Datron B.V.

P.0. Box 75

1243ZH S-Graveland-NL
Tel: 035-60834

Tix: 4 3943

International Sales Offices

Ritro Electronics BV
Gelreweg 22

Postbox 123

3770 AC Barneveld:NL
Tel: 03420-5041

Tix: 40553

Ritro Electronics BV
P.O. Box 7035

5605 JA Eindhoven
Tel: 040-525355

Tix: 59527 RIEHVNL

ITALY

Adelsy

Via Novara 570
20153 Mitan
Tel: (02)4524651
Tix: 33 2423

Dott. Ing. Giuseppe DeMico
Via Manzoni 31

20121 Milano

Tel: 653131

Tix: (02)312035

NORWAY

A. S. Kjell Bakke

Postbox 143

2010 Strommen, Nygaton 48
Tel: (02)71 18 72-71 53 50
Tix: 19407

PORTUGAL

Telectra S.A.R.L.

Rua Rodrigo da Fonseca 103
1000 Lisbon

Tel: 615270

Tix: 12598

SPAIN

ATAIO

Enrique Larreta 10Y12
Madrid 16

Tel: 733.05.62 or 733.37.00
Tix: 27249

SWEDEN
Komponentbolaget NAXAB
Box 4115

8-17104 Solna

Tel: 08.985140

Tix: 17912 KOMP

OTHER INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES

ARGENTINA

EMSE Electronica S.A.
Div. Semiconductores
Ayacucho No. 311
1025 Buenos Aires
Tel: 40-2071

AUSTRALIA

STC Cannon Components PTY. LTD.
248 Wickham Road - P.O. Box 62
Moorabbin, Victoria 3189

Tel: Melbourne 95-1566

Tix: Melbourne AA 30877

Cable: CANNONLEC - MELBOURNE

BRAZIL

Cosele LTDA

Rua da Consolacao,
867-Cj 22

01310 Sao Paulo

Tel: 257-3535 or 258-4325
Tix: 1130869-CSEL-BR

INDIA

Zenith Electronics

541 Panchratna

Mama Parmanand Marg
Bombay 400004

Tel: 384214

Tix: 011-3152

ISRAEL

. Talviton Electronics, Ltd.

9 Biltmore St.
Tel Aviv

Tel: 44.45.72
Tix: Vitko 33400

JAPAN

Teijin Advanced Products Corp.
1-1 Uchisaiwai-cho, 2-Chome
Chiyoda-Ku, Tokyo, 100

Tel: (03) 506-4670

Tix: J-23548

KOREA

Yeonil & Co. Ltd.
KPO Box 1437
Seoul

Tel: 65-0461

Tix: K24123

MEXICO

Mexel

Tlacoquemecat! No. 139-401
Mexico 12, D.F.

Tel: 575-78-68, y 575-79-24
Tix: MEXEL 017 71823

NEW ZEALAND
S.T.C. Auckland

10 Margot St.
Epsom, Auckland 3
Tel: 500-019

Tix: NZ21888

PHILIPPINES
Alexan Commercial
812 El Cano St.

P.O. Box 4459, Manila
Tel: 405923

Tix: 27484

SINGAPORE

Carter Semiconductor PTE. Ltd
807, 8th Floor Front Block
Orchard Road, Orchard Towers
Tel: 235 6653

Tix: RS 25968

SOUTH AFRICA
Electrolink (Pty) Ltd.
P.O. Box 1020
Capetown

Tel: 457656/7

Tix: 57-7320
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SWITZERLAND
Kontron Electronic AG
Bernerstrasse Sud 169
8048 Zurich

Tel: 01-62-82-82

Tix: 58836

UNITED KINGDOM
Dage Eurosem Ltd.
Haywood House
High Street

Pinner

MIDDLESEX

Tel: 01-868-0028

Tix: 24508

Linburg Electronics Ltd.
Hillend Industrial Estate
Dunfermline
SCOTLAND

Tel: (0383) 823222

Tix: 727438

Macro-Marketing Ltd.
396 Bath Road
Slough, Berks

Tel: (06286) 4422

Tix: 847945

Semiconductor Specialists (UK) Ltd.
Carrol House

High Street

West Drayton

MIDDLESEX

Tel: (08954) 45522

Tix: 21958

Woolley Components Ld.

Tudor Road, Broadheath Ind. Est.
Altrincham, CHESHIRE WA145RZ
Tel: (061941) 1911

Tix: 669735

YUGOSLAVIA

Beiram S.A.

83 Avenue des Mimosas
1150 Brussels, Belgium
Tel: 734.33.32 734.26.19
Tix: 21790

TAIWAN

Don Business Corp. 3 FL.
354 Chang Chung Rd.
Taipei

Tel: 571-2911

Cable: “DONBC” TAIPEI
Tix: 25641 DONBC

VENEZUELA

P. Benavides SRL

Avilanes a Rio

Edificio Rio Caribe, Local 9
La Candelaria

Apartado #20249

San Martin, Caracus

Tel: 52 92 97

Tix: 21801 PBTH
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MANUFACTURING FACILITIES Siliconix
UNITED KINGDOM
Siliconix Ltd.

Morriston SWANSEA SA6 6NE
Tel: (0792) 74681

UNITED STATES
Siliconix incorporated
2201 Laurelwood Rd.
Santa Clara, CA 95054

Tel: (408) 988-8000 Tix: 48197
Tix: 910-338-0227
HONG KONG TAIWAN

Siliconix (Taiwan) Ltd.

Nantze Export Processing Zone
Kaohsiung

Tel: 362010, 362019

Tix: 78571235

Siliconix (HK) Ltd.
5/6/7th Floors

Liven House

6163, King Yip Street
Kwun Tong, Kowloon
Hong Kong

Tel: 3-427151

Tix: 74449SILXHX

FAR EAST SALES OFFICES

U.S. SALES OFFICES

TAIWAN

Siliconix (Taiwan) Ltd.

Nantze Export Processing Zone
Kaohsiung

Tel: 362010, 362019

Tix: 785 712 35

HONG KONG

Siliconix (H. K.) Ltd.

5/6/7th Fioors

Liven House

61-63 King Yip Street, Kwun Tong
Kowloon, Hong Kong

Tel: 3-427 151

Tix: 74449 SILX HX

Eastern Central Northwestern

Siliconix incorporated Siliconix incorporated Siliconix incorporated
401 Broad Hollow Rd., Rt. 110 1040 S. Milwaukee, Suite 117 2201 Laurelwood Rd.
Expwy Plaza, Suite L120 Wheeling, IL 60090 Santa Clara, CA 95054
Melville, L. I, NY 11747 (312)541-0131 (408)988-8000
(516)694-8474 Twx: 910-651-5977 Twx: 910-338-0227

Twx: 510-224-6508

JAPAN
Nippon Siliconix incorporated

Southwestern

Siliconix incorporated
395 Totten Pond Rd.
Waltham, MA 02154
(617)890-7180

Twx: 710-324-1783

Richfield, OH 44286
(216)659-9305
Twx: 810-427-2978

EUROPEAN SALES OFFICES

UNITED KINGDOM
Siliconix Ltd.

Brook House
Northbrook Street
Newbury, Berks

WEST GERMANY
Siliconix GmbH
Postfach 1340
Johannesstrasse 27
D-7024 Filderstadt-1

RG13 1AH Tel: (0711)702066
Tel: (0635)64846 Tix: 7-255 553
Tix: 849357

®

Siliconix incorporated
4615 W. Streetsboro Rd. #204

Siliconix incorporated
1525 E. 17th St., Suite L
Santa Ana, CA 92701
(714)547-4474

Twx: 910-595-2643

FRANCE

Siliconix S.A.R.L

70-72 Avenue du General de Gaulle
Echat 660

94022 Creteil Cedex

Tel: 377.12.51

Tix: Silconx 230389F

1-1, Uchisaiwai-cho, 2-chome
Chiyoda-ku, Tokyo 100

Tel: (03) 506-4670

Tix: J-23548




