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Siliconix

How to Use

This data book contains 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

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. If you desire a specific switch combination

(DPST, Differential Multiplexer) turn to page 0-12 for
the Preferred Product Selector Guide. From these guides
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 assumes no responsibility
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Cross Reference/Substitution Guide

Direct Replacement:

Similar Function:

Migr's
Device

Number Replacement

AD7501
AD7502
AD7503
AD7506
AD7507
AD7510
AD7511
AD7512
AD7513
AD7516
AD7519

AH0014

AH0015
AHO019

AHO0126
AHO129
AHO0133
AH0134
AHO0139
AHO0140
AHO141
AHO0142
AHO0143
AHO144
AHO0145
AHO0146
AHO0151
AH0152
AHO153
AHO0154
AHO161
AHO162
AHO183
AHO164
AH2114
AH5009
AHS5010
AH5011
AHS5012
AH5013
AH5014
AH5015
AH5016

AM181
AM182
AM184
AM185
AM187
AM188
AM190
AM191
AM2009
AM281
AM282
AM3705
AM9709
AMO710
AMO711
AM9712
AY5-1016
AY6-4016

CAG6

CAG7

CAG13

CAG14

SILICONIX DEVICE

Direct

DG506
DG507

DG200

DG126
DG129
DG133
DG134
DG139
DG140
DG141
DG142
DG143
DG144
DG145
DG146
DG151
DG152
DG153
DG154
DG161
DG162
DG163

DG164

SI13705

Similar Function

DG508
DG509
DG508

DG201
DG201

DG303, DG307

DG172, DG201
DG184, DG302,
DG306

DG181, 184
DG172
DG172
DG201
DG201
DG172(%)
DG172(%)
DG201(%)
DG201(%)

DG181
DG182
DG184
DG185
DG187
DG188
DG190
DG191
G115, G118
DG181
DG182

DG172
DG172
DG201
DG201
DG507
DG507
DG141(2), DG180("2)
DG145, 161, 186, 187
DG181

DG181

Integrated Circuits Siliconix

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.

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.

Manufacturer's Description

8 x Analog Mux, CMOS

4 x Diff Analog Mux, CMOS

8 x Analog Mux, CMOS

16 x Analog Mux, CMOS

8 x Diff Analog Mux, CMOS

4 x SPST Analog Switch, CMOS
4 x SPST Analog Switch, CMOS
2 x SPDT Analog Switch, CMOS
2 x SPST Analog Switch, CMOS
4 x SPST Analog Switch, CMOS
4 x SPDT Steering Switch

DPDT MOS Analog Switch

4 x SPST MOS Analog Switch
2x DPST MOS Analog Switch

2 x DPST JFET Analog Switch
2x DPST JFET Analog Switch
2 x DPST JFET Analog Switch
2 x SPST JFET Analog Switch
DPDT Diff JFET Analog Switch
2x DPST JFET Analog Switch
2x SPST JFET Analog Switch
2 x DPST JFET Analog Switch
2x SPST JFET Analog Switch
SPDT Diff JFET Analog Switch
DPDT 2 x Diff JFET Analog Sw
SPDT Diff JFET Analog Switch
2 x SPST JFET Analog Switch
2 x SPST JFET Analog Switch
2 x DPST JFET Analog Switch
2x DPST JFET Analog Switch
SPDT Diff JFET Analog Switch
SPDT Diff JFET Analog Switch
DPDT Diff JFET Analog Switch
DPDT Diff JFET Analog Switch
DPST 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
3 x SPST Virtual Gnd Analog Sw
3 x SPST Virtual Gnd Analog Sw
3 x SPST Virtual Gnd Analog Sw
3 x SPST Virtual Gnd Analog Sw

SPST BIFET

SPST BIFET

2 x DPST BIFET

2 x DPST BIFET

SPDT BIFET

SPDT BIFET

2x SPDT BIFET

2x SPDT BIFET

6x MOS Analog Switch

SPST BIFET Switch

SPST BIFET Switch

8x MOS Analog Mux

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
8 x Diff PMOS Mux (Stgentr)

8 x Diff PMOS Mux (Stgentr)

SPST JFET Analog Switch, Very
Low rpg

SPDT JFET Analog Switch, Very
Low rpg

2 x SPST JFET Analog Switch,
Low rpg

SPST JFET Analog Switch,
High Speed

Migr's SILICONIX DEVICE
Device Direct
Number Replacement Similar Function Manufacturer’s Description
CAG21 DG184 2x DPST JFET Analog Switch,
Low rpg
CAG22 DG181 2Xx SPST JFET Analog Switch,
Low rpg
CAG23 DG181 2 x SPST JFET Analog Switch,
Low rpg
CAG24 DG134 2Xx SPST JFET Analog Switch,
Low rps Low Power
CAG27 DG141, DG180 2x SPST JFET Analog Switch,
Very Low rpg
CAG30 DG181(%2) SPST JFET Analog Switch,
Low rpg
CAG42 DG181 2x SPST JFET Analog Switch,
Low rpg
CAG45 DG181 2x SPST JFET Analog Switch,
Low rpg
CAG48 DG184 2x DPST JFET Analog Switch
CD4016 DG201 4 x SPST CMOS Analog Switch
CD4051 DG508 8 Channel CMOS Mux
CD4052 DG509 4 Channel CMOS Diff Mux
CD4067 DG506 16 Channel CMOS Mux
CD4097 DG507 8 Channel CMOS Diff Mux
CDA2 DG181 2x SPST JFET Analog Switch
CDA18 DG187 SPDT JFET Analog Switch, Fast
CDA23 DG186 SPDT JFET Analog Switch, Fast
CDR5 DG139("z) Low-Level to High-Level
Interface Circuit
CDR125AP  D125AP 6% FET Driver
CD4052 DGS09 4 x Diff CMOS Analog Mux
CD4053 DG170 3x SPDT CMOS Analog Switch
CD4066 DG201 4 x SPST CMOS Analog Switch
Diz3 oiz2s 8 X FET Driver
D125 D125 6 x FET Driver
DG111 DGM111 2x SPST MOS Analog Switch
DG116 DG116 4 x SPST MOS Analog Switch
DG118 DG172 4 xSPST MOS Analog Switch
DG123 DG123 5x SPST MOS Analog Switch
DG125 DG125 5 x SPST MOS Analog Switch
DG126 DG126 2x DPST JFET Analog Switch
DG129 DG129 2 x DPST JFET Analog Switch
DG133 DG133 2x SPST JFET Analog Switch
DG134 DG134 2x SPST JFET Analog Switch
DG139 DG139 DPDT Diff JFET Analog Switch
DG140 DG140 2x DPST JFET Analog Switch
DG141 DG141 2 x SPST JFET Analog Switch
DG142 DG142 DPDT Diff JFET Analog Switch
DG143 DG143 SPDT Diff JFET Analog Switch
DG144 DG144 SPDT Diff JFET Analog Switch
DG145 DG145 DPDT Diff JFET Analog Switch
DG146 DG146 SPDT Diff JFET Analog Switch
DG151 DG151 2x SPST JFET Analog Switch
DG152 DG152 2 x SPST JFET Analog Switch
DG153 DG153 2x DPST JFET Analog Switch
DG154 DG154 2x DPST JFET Analog Switch
DG161 DG161 SPDT Diff JFET Analog Switch
DG162 DG162 SPDT Diff JFET Analog Switch
DG163 DG163 DPDT Diff JFET Analog Switch
DG164 DG164 DPDT Diff JFET Analog Switch
DG181 DG181 DG381 2x SPST JFET Analog Switch
DG181 DG381 2x SPST JFET Analog Switch
DG182 DG182 DG381 2x SPST JFET Analog Switch
DG184 DG184 DG384 2x DPST JFET Analog Switch
DG184 DG384 2x DPST JFET Analog Switch
DG185 DG185 DG384 2x DPST JFET Analog Switch
DG187 DG187 DG387 SPDT JFET Analog Switch
DG188 DG188 DG387 SPDT JFET Analog Switch
DG190 DG190 DG390 2xSPDT JFET Analog Switch
DG190 DG390 2x SPDT JFET Analog Switch
DG191 DG191 DG390 2xSPDT JFET Analog Switch

©1980 Siliconix incorporated
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Cross Reference/Substitution Guide

iconix

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
DG200 DG200 2 x SPST CMOS Analog Switch 1H5004 DG134
DG201 DG201 4 x SPST CMOS Analog Switch IH5005 DG141
DG211 DG211 4 x SPST CMOS Analog Switch IH5006 DG133
DG300 DG300 2 x SPST CMOS Analog Switch IH5007 DG134
DG301 DG301 SPDT CMOS Analog Switch 1H5009 DG172
DG302 DG302 2 x DPST CMOS Analog Switch IH5010 DG172
DG303 DG303 2 x SPDT CMOS Analog Switch
DG304 DG304 2 x SPST CMOS Analog Switch
DG305 DG305 SPDT CMOS Analog Switch IH5011 DG201
DG306 DG306 2 x DPST CMOS Analog Switch 1H5012 DG201
DG307 DG307 2 x SPDT CMOS Analog Switch IH5013 DG172(%)
DG308 DG308 4 x SPST CMOS Analog Switch IH5014 DG172(%)
DG381 DG381 2 x SPST CMOS Analog Switch IH5015 DG201(%)
DG384 DG384 2 x DPST CMOS Analog Switch IH5016 DG201(%)
DG387 DG387 SPDT CMOS Analog Switch 1H5017 DGM111, DG200,
DG390 DG390 2 x SPDT CMOS Analog Switch DG300, DG304
DG426- DG126- See DG126/DG164 preceding IH5018 DGM111, DG200,
DG464 DG164 for part description DG300, DG304
1H5019 DGM111, DG200,
DGM111 DGM111 2 x SPST PMOS Analog Switch DG300, DG304
DGM122 DGM122 2 x DPST PMOS Analog Switch 1H5020 DGM111, DG200,
DG300, DG304
G115 G115 6 x MOS FET Switch IH5021 DG200(%2),
G116 G116 5 x MOS FET Switch DG300(2),
G117 G117 5 x MOS FET Switch DG304(%2)
G118 G118 6 x MOS FET Switch 1H5022 DG200(z),
G119 G119 3 x Diff MOS FET Switch DG300(Y2),
G123 G123 4 x MOS FET Switch DG304(2)
1H5023 DG200("z),
HI-200 DG200 2 x SPST CMOS Analog Switch DG300('%),
Hi-201 DG201 4 x SPST CMOS Analog Switch DG304(2)
HI-506 DG506 16 x CMOS Analog Mux 1H5024 DG200(2),
Hi-508A DG506 16 X CMOS Analog Mux DG300(%z),
HI-507 DG507 8 x CMOS Diff Analog Mux DG304('z2)
HI-507A DG507 8 x CMOS Diff Analog Mux 1H5025 DG172
HI-508A DG508 8 x CMOS Analog Mux
HI-509A DGS509 4 x CMOS Diff Analog Mux IH5026 DG172
HI-1800 DG184, DG302, 2 x DPST CMOS Analog Switch
DG306 iH5027 DG201
HI-1800A DG185, DG302, 2 x DPST CMOS Analog Switch
DG306 IH5028 DG201
HI-1818 DG508 8 x CMOS Analog Mux
HI-1818A DG508 8 x CMOS Analog Mux IH5029 DG172(%)
HI-1828 DG509 4 x CMOS Diff Analog Mux
HI-1828A DG509 4 x CMOS Diff Analog Mux IH5030 DG172(%)
HI-1840 DG506 16 X CMOS Analog Mux
HI-5040 DG182(Yz), SPST CMOS Analog Switch I1H5031 DG201(%)
DG200(Vz),
DG300("z), 1H5032 DG201(%)
DG304("z2)
HI-5041 DG182, DG200, 2 x SPST CMOS Analog Switch IH5033 DGM111, DG200,
DG300, DG304 DG300, DG304
HI-5042 DG188, DG301, SPDT CMOS Analog Switch IH5034 DGM111, DG200,
DG304 DG30C, DG04
HI-5043 DG191 DG303, DG307, 2 x SPDT CMOS Analog Switch 1H5035 DGM111, DG200,
DG390 DG300, DG304
HI-5044 DG182, DG185("2), DPST CMOS Analog Switch IH5036 DGM111, DG200,
DG200, DG300, DG300, DG304
DG302(Yz), DG304, 1H5037 DG200(%%),
DG306("2) DG300(%2),
HI-5045 DG302, DG306 2 x DPST CMOS Analog Switch DG304("2)
HI-5046 DG191, DG303, DPDT CMOS Analog Switch IH5038 DG200("2),
DG307 DG300("2),
HI-5046A DG190, DG303 DPDT CMOS Analog Switch DG304(z2)
DG307 1H5040 DG182(2),
HI-5047 DG185, DG302, 4PST CMOS Analog Switch DG200("2),
DG306 DG300(2),
HI5047A DG184, DG302, 4PST CMOS Analog Switch DG304("2)
IH5041 DG182, DG200,
HI-5048 DG181, DG300, 2 x SPST CMOS Analog Switch DG300, DG304
DG304 1H5042 DG188, DG301,
HI-5049 DG184 DG302, DG306, 2 x DPST CMOS Analog Switch DG305
DG384 IH5043 DG191 DG303, DG307,
HI-5050 DG187, DG301, SPDT CMOS Analog Switch DG390
DG305 1H5044 DG182, DG185('%),
HI-5051 DG190 DG303, DG307, 2 x SPDT CMOS Analog Switch DG200, DG300,
DG3%0 DG302("2), DG304,
DG306("2)
HS-1000 DG506 16 X JFET Analog Mux IH5045 DG185 DG302, DG306,
IH181 DG181 2 x SPST JFET Analog Switch DG384
1H182 DG182 2x SPST JFET Analog Switch IH5046 DG191, DG303,
1H184 DG184 2 x DPST JFET Analog Switch DG407
IH185 DG185 2 x DPST JFET Analog Switch 1H5047 DG185, DG302,
IH187 DG187 SPDT JFET Analog Switch DG306
IH188 DG188 SPDT JFET Analog Switch 1H5048 DG181, DG300,
IH190 DG190 2 x SPDT JFET Analog Switch DG304
1H191 DG191 2 x SPDT JFET Analog Switch 1H5049 DG184 DG302, DG306
IH200 DG200 2 x SPST CMOS Analog Switch DG384
1H201 DG211 DG201 4 x SPST CMOS Analog Switch IH5050 DG187, DG301,
1H202 DG201 4 x SPST CMOS Analog Switch DG305
IH5001 DG133(Y2) SPST JFET Analog Switch
IH5002 DG134("2) SPST JFET Analog Switch IH5051 DG190 DG303, DG307
1H5003 DG133 2 x SPST JFET Analog Switch DG390

Manufacturer’s Description

2 x SPST JFET Analog Switch
2 x SPST JFET Analog Switch
2x SPST 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
3 x SPST Virtual Gnd Analog Sw
3x SPST Virtual Gnd Analog Sw
3 x SPST Virtual Gnd Analog Sw
3 x SPST Virtual Gnd Analog Sw
3x SPST Virtual Gnd Analog Sw

2x SPST Virtual Gnd Analog Sw
2x SPST Virtual Gnd Analog Sw
2x 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 Signai
Analog Switch

4 x SPST Positive Signal
Analog Switch

3 x SPST Positive Signal
Analog Switch

3 x SPST Positive Signal
Analog Switch

3 x SPST Positive Signal
Analog Switch

3 x SPST Positive Signal
Analog Switch

2 % SPST Positive Signal
Analog Switch

2 x SPST Positive Signal

"
h

2 x SPST Positive Signal
Analog Switch

2 x 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
2x SPST 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




Migr's
Device
Number

IH5052
1H5053
1H5060
1H5070
1H6108
1H6116
1H6208
1H6216

LFXX331
LFXX332
LFXX333
LFXX201
LFXX202
LFXX506
LFXX507
LFXX508
LFXX509

MM4504
MM5504

MPC-16S
MPC-8D
MPC-8S
MPC-4D

MPM-8S

MC1150L
MC1151L
MC14016
MC14051
MC14052
MC14053
MC14066
MC14529

MMD-8
MM16

Cross Reference/Substitution Guide

SILICONIX DEVICE

Direct

Replacement Similar Function

DG211

DG506
DG507
DG508
DG506
DG509
DG507

DG201

DG508
DG509

DG506
DG507
DG508
DG509

DG508

DG201
DG211

DG201
DG201
DG201

DG201
DG506
DG507

G115, G118
G115, G118

DG501
DG511
DG172, 201
DG508
DG509
DG170
DG172, 201
DG508, 509

DG507
DG506

Manufacturer’s Description

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

8 x Diff CMOS Analog Mux

8 x CMOS Analog Mux

16 x CMOS Analog Mux

4 x Diff CMOS Analog Mux

8 x Diff CMOS Analog Mux

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

8 x Diff CMOS Analog Mux
8x CMOS Analog Mux

4 x Diff CMOS Analog Mux

6 x MOS Analog Switch
6 x MOS Analog Switch

16 x CMOS Analog Mux

8 x Diff CMOS Analog Mux
8 x CMOS Analog Mux

4 x Diff CMOS Analog Mux

8x MOS Analog Mux

8x MOS Analog Mux

4 x Diff MOS Analog Mux

4 x SPST CMOS Analog Switch
8 x CMOS Analog Mux

4 x Diff CMOS Analog Mux

3x SPDT CMOS Analog Switch
4 x SPDT CMOS Analog Switch
8x CMOS Analog Mux

8 x Diff CMOS Analog Mux
16 x CMOS Analog Mux

Mfgr's
Device
Number

MM4504
MM5504

MP7510
MP7511
MP7513
MP7516

MUX08
MUX16
MUX24
MUX28
MUX88

MVD409
MVD807
MV808

MXD409
MXD807
MX1606

37052
37053
37082
37083

TL182
TL185
TL188
TL190
TL191
TL601
TLE04
TL607

UC4250
uC4252
UC4253

Replacement

SILICONIX DEVICE

Direct

DG508
DG506
DG509
DG507

SI3705
S13705
S13705

DG182
DG185
DG188
DG190
DG191

Integrated Circuits (Cont'd)

Similar Function

G118
G118

DG201
DG201
DG200, DG300
DG506

DG507
DG507
DG508

DG509
DG507
DG506

DG501
DG501
DG501
DG501

DG381
DG384
DG387
DG390
DG390
DG301
DG301
DG301

L144(Ys)
L144(2/3)
L144

TEMPERATURE RANGE AND PACKAGE CROSS REFERENCE

Manufacturer's Description

6 x PMOS Analog Mux
6 x PMOS Analog Mux

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

8 x CMOS Analog Mux

16 x CMOS Analog Mux

4 x Diff CMOS Analog Mux
8 x Diff CMOS Analog Mux
8 x Diff JFET Analog Mux

4 x Diff CMOS Analog Mux
8 x Diff CMOS Analog Mux
8 x Diff CMOS Mux

4 x Diff CMOS Analog Mux
8 x Diff CMOS Analog Mux
16 x CMOS Analog Mux

8 x Analog Mux, MOS
8 x Analog Mux, MOS
8 x Analog Mux, MOS
8 x Analog Mux, MOS

SPST BIFET

2x DPST BIFET

SPDT BIFET

2xSPDT BIFET

2xSPDT BIFET

SPDT PMOS Analog Switch
SPDT PMOS Analog Switch
SPDT PMOS Analog Switch

Low Power Op Amp
2 x Low Power Op Amp
Triple Low Power Op Amp

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 Package Examples
Company Range DG200 DG201 DG181 Dases
o [$) 2 2 L2 Q& © 16X
o g 9 3 H H 30 £ | 2xspsT | 4xspsT | 2xspsT
] 2 ° 2 2 ES €= @ MUX
- 2 [ Es Ed Eu Es k: cmos cMos JFET cMos
8 « ° T T T T2
I
L P K L A J |pG200AA | D6201AP | DG181AA | DG506AR
Siticonix c DG200CJ | DG201CJ | DG181BP | DG506CJ
2 5 1 1 2 HI200-2 HI201-2 HI506-2
Harris 9 3 |His0415 HI1840
9 HI5048-2
D F T P |IH5041M | 1H201M 1H5005 1H6116C
) M | c P L A 1H5048C 1H2021 1H5006
Intersil J 1H200C | IH5052C
IH5053C
A J s AD7513S | AD7510DIJ AD7506S
Analog Devices B K T AD7516J
c L U
M c 3 J H N LF11201 AMIBI LF1106
onal 1 2 D D F CD4066BC
National w CD4016C
AM193
Y Q M K X S557510A MUX16A
PMI Q X Q $SS7511A
X X Y
JA A T L N TP4016A/B | TL182M
T M c L JB JB FA LA 3
P JP J

0-7
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Siliconix

Product Selector Guide by Parameters

TYPICAL PERFORMANCE CHARACTERISTICS

Typical tgn/toff Typical rpg(on) ¥s Vp
1K
Vi=T5V
B 2 N N
900 f ﬁ 5 AS v-= ’15 v
a0 MAX LIMIT é E Ta=25°C
- I
~ ? H - |- —Pmos (DG172)
::: 700 TYPICAL VALUE é 3 100 —— CMOS (DG201)
2 e00 g Z JFET (DG182, 185, 188, 191)
2
& % 2 . CMOS (DG200}
o 500 u = —— JFET (DG181, 184, 187, 190)
g 400 5 3 | | ™~ cMOs (DG300 SERIES)
= 300 % L JFET (DG180, 183, 186, 189)
3 7 3
200 % 3
7 e
100 %
0 1
—_—————a—— 15 <10 5 0 5 10 15
S - 85 9@ e 8 5 =8
22 22 88t 88 % 8 3 z Vp ~ ANALOG SIGNAL VOLTAGE (VOLTS)
85 88 8588 88 8 5 2 3
=k 28 81 28 §g’§ § NOTE: The CMOS switches are the only ones capable of switching
VY YO VY VO QO Q E .
668 68 66 66 0O ] signals down to the negative supply.
SELECTION GUIDE, LISTED BY PERFORMANCE:
/ Analog Signal Range
"DS{on) ton/toFF (with £15 V supply)
Device No. (€2} Device No. {ns) Device No. (Volts)

DG180, DG183 DG181,DG184, DG200, DG201,
DG186, DG189 08 DG187, DG190 150/ 130 DG506", DG507"  +15t0 -15V
DG508*, DG509*

DG181, DG184, DG182, DG18S,
DG187, DG190 308 pG1gs DGio1 20 130 DG300-DG303
DG300-DG303 DG304,DG305, o0 o gggg?'gggg; *i5to-15 v
DG304-DG307 50 2 DG306, DG307 :
pe3BILaIn DG180, DG83, - 5, 550 321222;' gglg? *15t0-10V
DG200 709 DG186, DG189 '
DG180, DG181
DG182, DG185 DG300-DG303 '
: 759 300/ 250 DG183, DG 184,

DG188, DG191 DG381-DG390 o186 Datgy, TIPTS5V
DGM111 75 t0 200 2 DG172 300/ 750 DG189, DG190
DG201 175Q DG200, DG201 1000/ 500 DG170,DG172,

. DG173, DGM111, +16t0 -5V
DGS01 150 to 250 2 DGM111 300/1000 o9
DG172,DG173 150 to 450 &2 DGM122 300/2000

DG506*, DG507*

DG508", DG509” 4002
DG503* 150 to 800 Q2
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.
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Process Option Flow Chart

icConix

9

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  siiconix
T T 0 T STANDARD PRODUCT | F INDUSTRIAL/COMMERCIAL |
| MILVSTg[:)Sgs‘B I I (A Temperature Suffix) | (B-C Temperature Suffix) and |
METH 004 —4 (B ed-in)
' Class B ' l I l I urnea-in l
Preseal Inspection / Preseal Inspection / Prasnal lnspactmn - —I
I Method 2010 8 I I Method 2010 8 I I Siliconix Industrial I
|
I Condition B 8 ‘ I Condition B g I ’ Specifications I
- PR |
¥ ¥
I Stabilization Bake / I I Stabilization Bake / I I I
| | Method 1008, Cond. ¢ 8 l | Method 1008, Cond. C 8 I | I
150°C, 24 Hours g 150°C, 24 Hours g
I I I I I I
| | I | I I
I I I I | I
I Y | I 4 I | I
T Cycle Tem, t Cyel
[ 14| | e ™ ], | | |
jii) . 65 s H
|| wevew i 1P 2 | |
I | I I I I
| I | I I I
| | | | , | | |
I Centrifuge / | i [_(:enxmuge R I l ,
Method 2001, Cond. E 8 Method 2001, Cond. E
| 30,000G Y1 Axis g | | Lisioooc Y1 Axis I B l ' I
—_ __2r
| ] I | R I I I
Hermeticity (Fine Leak) / Hermeticity (Fine Leak) /
I Method 1014, Cond. AorB |8 I | Method 1014, Cond. AorB | 8 I I |
| <5 x 1078 cefsec H | { <5x 1078 cefsec 8 | | I
v ¥ v
I Hermeticity (Gross Leak) / I I Hermeticity (Gross Leak) / I I Hermeticity (Gross Leak) N I
Method 1014, Cond. C 8 Method 1014, Cond. C 8 (Non-Plastic Only) 8
I g I I 8 I I Method 1014, Cond. C 8 I
3
I I | I I |
o - | : | |
I at 25°C 1 l | I
I |
| ¥ I I I I r I
Burn-in j Burn-in
I Method 1015 8 I I I I 125°C, 160 Hours = I
| 125°C, 160 Hours g | | | | (-4 Only) I
v y | v |
I I_:'“["”“'s:‘es' _I I I I—s.m.. Elecmcal Test I I—Fmal Electrical Test —I
I I 131)%3:25 9;‘ IBI I I 100% Per Data Sheet ‘ I I 100% Per Data Sheet |H I
IL—_EfCand‘IIEC _ 1 I IL'__——_I I IL____ 1 I
| I | | I I
| | | I I |
| v | | v | e _Y_ _ |
Quality Conformance / I I rE;amy Conformance I rg;z‘::lvca‘i‘;“:;'ma"ce —l I
|ee : e = P |=
| . | [oseaa | | Lo L_i____l |
I External Visual / I I External Visual / I External Visual I
' :A:(;;:d 2009+* g I I ;n;;u:ioz:ue" g I | 2.5% AQL ;¢ I
100% 3 2.5% AQL 3

&

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

**Physical Dimensions Excluded

The latest revision of MIL-STD-883 is applicable

0-15

© 1980 Siliconix incorporated

$40Y) moj4 uoidQ ssa30.id

XIUoJ!



JAN 38510 Analog Switches

iconix

“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 M38510/111 07 BEC
LLLLLL ALY L83 3

—

“JAN” Certification Mark

l

Military Designator

I

Detail Specification (Slash Sheet)

/111 —DG181 Series
/116 — DG300 Series
/123 —DG200 Series

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 Type

01—DG181 05— DG187

1111 | 02—DG182 06— DG188
03—DG184 07—DG190
04—DG185 08— DG191
01— DG300 05— DG304

1116 | 02—DG301 06— DG305
03— DG302 07— DG306
04— DG303 08— DG307
03— DG200

N23 | 04 DpG2o1

Device Class

S—Class S
B—Class B
C—ClassC

Part Number

Order Part Number

Generic Part Number

JM38510/11101BCC
JM38510/11101BIC
JM38510/11102BCC
JM38510/11102BIC
JM38510/11103BEC
JM38510/11104BEC
JM38510/11105BCC
JM38510/11105BIC
JM38510/11106BCC
JM38510/11106BIC
JM38510/11107BEC
JM38510/11108BEC
JM38510/11601BCC
JM38510/11601BIC
JM38510/11602BCC
JM38510/11602BIC
JM38510/11603BCC
JM38510/11604BCC
JM38510/11605BCC
JM38510/11605BIC
JM38510/11606BCC
JM38510/11606BIC
JM38510/11607BCC
JM38510/11608BCC
JM38510/12303BCC
JM38510/12303BIC
JM38510/12304BEC

SJMm181BCC
SJM181BIC
SJM182BCC
SJM182BIC
SJM184BEC
SJM185BEC
SJM187BCC
SJM187BIC
SJM188BCC
SJM188BIC
SJM190BEC
SJM191BEC
SJM300BCC
SJM300BIC
SJM301BCC
SJM301BIC
SJM302BCC
SJM303BCC
SJM304BCC
SJM304BIC
SJM305BCC
SJM305BIC
SJM306BCC
SJM307BCC
SJM200BCC
SJM200BIC
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
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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

2

Stabilization Bake
Method 1008
24 Hours

Stabilization Bake
Method 1008

Stabilization Bake
Method 1008
24 Hours

24 Hours
v

v

Temperature Cycle
Method 1010

Temperature Cycle
Method 1010

Temperature Cycle
Method 1010

L 2

v

2

Constant Acceleration
Method 2001
Condition E

Constant Acceleration
Method 2001
Condition E

Constant Acceleration
Method 2001
Condition E

v

2

v

Hermeticity Fine
Method 1014
Condition A or B

Hermeticity Fine
Method 1014
Condition A or B

Hermeticity Fine
Method 1014
Condition Aor B

v

v

v

Hermeticity Gross
Method 1014

Hermeticity Gross
Method 1014

Hermeticity Gross
Method 1014

Condition C Condition C Condition C
P.ILN.D
Method 2020
Condition A or B
v \ 4 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
L 2 v
Electrical Test Electrical Test
Data Sheet Data Sheet
Radiographic
Method 2012
Two Views
vy A 4 A 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

- 1

Siliconix
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BS9000 Approved Analog Switches

iconix

=

Siliconix
BS9000 Approved Analog Switches

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

¢ 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 BS3000 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
T T

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 8

Flow Chart

CATEGORY S1 CATEGORY §2 CATEGORY §3 CATEGORY $4

FULL

LEVEL A LEVELB LEVELC LEVELD

LEVEL

1 | i

Pro-Cap Inspoction Pro-Cap Inspection Pro-Cap Inspection
859400 1.2.10 858400 1.1.10 859400 1.2.10
Lovel A Lovel 8 Lovel B
High High High
Storage Storage Storage
859400 1.26.3 BS9400 1.26.3 858400 1.26.3
150°C for 24 Hours 150°C for 24 Hours 150°C for 24 Hours
Rapid Change of
Temperature
Liquid Immersion
859400 1.26.19
Rapid Change of Rapid Change of Rapid Change of
859400 1.26.13 859400 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 to 150°C
Shock at
14700 m/s?
859400 1.26.6
Steady State Steady State Steady State
BS8400 1.26.9 859400 1.2.6.9 BS9400 1.26.9
296 000 m/s? 296 000 m/s’ 296 000 m/s
in Directions Y1, Y2 in Direction Y1 in Dirsction Y1
Fine and Gross Fine and Gross Fine and Gross
Loak Tosts Loak Tasts Loak Tests
859400 859400 859400
12614 (1), (2) 1.26.14 (1), (2) 1.26.14 (1), (2)
Electrical Tests at Electrical Tests at Electrical Tests at Electrical Tosts at
25°C as Subgroup 25°C as Subgroup 25°C as Subgroup 25°C as Subgroup
A3 (a) of the A3 (a) of the A3 (a of the A3 (a) of the
Burn-in Screan Burn-in Scraen Burn-in Sereen
859400 1.2. 859400 1.2.7.2.1 859400 1.2.7.2.1
240 Hour Minimum 168 Hour Minimum 168 Hour Minimum
at125°C at125°c at125°C
Eloctrical Tests at
25°C as Subgroup
A3 (a) of the
Spacification
Burn-in Screen
Reverse Bias
Final Electrical Final Electrical Final Electrical Final Elactrical Final Electrical
Tests at 26°C Tests at 25°C Tests at 25°C Testsat 25°C Tests at 25°C
2 Subgroup as Subgroup 2 Subgroup as Subgroup a5 Subgroup
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,Cand D I A.8.CandD =~ A.B.CanaD I A.B.CadD - A.8.candaD
Inspection Inspaction Inspaction Inspection Inspection
v v v
INSPECTION REQUIREMENTS All tests to be conducted at T, 25°C unless otherwise specified. Samples submitted to tests marked
‘D’ shall not be accepted for release under BS3000 (see 2.6.5 of BSI000 Part I).
Flow chart for 100% screening test (see also i qL ion batches 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.

Siliconix
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BS9000 Approved Parts

iconix

BS9000 Approved Parts

PARI’)TEIYI‘JCMEBER BS DETAIL SPECIFICATION
DG126 9491-F-0814 to 9491-F-0831
DG129 9491-F-0832 to 9491-F-0849
DG133 9491-F-0850 to 9491-F-0867
DG134 9491-F-0868 to 9491-F-0885
DG139 9491-F-0886 to 9491-F-0903
DG140 9491-F-1030 to 9491-F-1038
DG141 9491-F-1039 to 9491-F-1056
DG142 9491-F-0904 to 9491-F-0921
DG143 9491-F-0922 to 9491-F-0939
DG144 9491-F-0940 to 9491-F-0957
DG145 9491-F-1084 to 9491-F-1092
DG146 9491-F-1093 to 9491-F-1110
DG151 9491-F-1057 to 9491-F-1074
DG152 9491-F-0958 to 9491-F-0975
DG153 9491-F-1075 to 9491-F-1083
DG154 9491-F-0976 to 9491-F-0993
DG161 9491-F-1111 to 9491-F-1128
DG162 9491-F-0994 to 9491-F-1011
DG163 9491-F-1129 to 9491-F-1137
DG164 9491-F-1012 to 9491-F-1029
DG180 9491-F-0688 to 9491-F-0714
DG181 9491-F-0508 to 9491-F-0534
DG182 9491-F-0535 to 9491-F-0561
DG183 9491-F-0733 to 9491-F-0750
DG184 9491-F-0562 to 9491-F-0579
DG185 9491-F-0580 to 9491-F-0597
DG186 9491-F-0751 to 9491-F-0777
DG187 9491-F-0598 to 9491-F-0624
DG188 9491-F-0625 to 9491-F-0651
DG189 9491-F-0715 to 9491-F-0732
DG190 9491-F-0652 to 9491-F-0669
DG191 9491-F-0670 to 9491-F-0687
DG200 9491-F-0778 to 9491-F-0804
DG201 9491-F-0805 to 9491-F-0813
DG501 9491-F-1138 to 9491-F-1146
DG503 9491-F-1147 to 9491-F-1155
DG506 9491-F-1165 to 9491-F-1173
DG507 9491-F-1174 to 9491-F-1182
DGS508 9491-F-1183 to 9491-F-1191
DG509 9491-F-1192 to 9491-F-1200
SI13705 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

Siliconix
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Siliconix

Device Ordering Information

DG 187 A P /883
DG 303 B P -4
DG 506 c J
- T -[
Process Option
Package
Operating Temperature Range
Device Number
Device Family
DEVICE FAMILY PACKAGE
(1, 2 or 3 Letters) (1 Letter)
D — Drivers for FET Switches A — Metal Can
DG — Analog Switches J — Dual In-Line Package — Plastic
DGM — Analog Switches
G  — Multi-Channel FETs K — Dual In-Line Package — CERDIP
Si  — Siliconix Second Source Part L — Flat Package
SJM  — QPL Listed Part P — Dual In-Line Package — Side Braze
DEVICE NUMBER R — Dual In-Line Package — Side Braze

(3 or 4 Digit Numbers)

OPERATING TEMPERATURE RANGE

(1 Letter)

A— -55to0 125°C

B— -20to 85°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.

PROCESS OPTION

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

0-21
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2-Channel Monolithic SPST
PMOS Switch with Driver

designed for . . .

B : 1

Siliconix

BENEFITS
H H ® Minimizes Standby Power Requirements
® Communication Systems o 580 1
® Portable, Battery Operated Units  © Lov Leaksge
=1In
B Make-Before—Breqk swi‘l'ching ® Reduces External Component Requirements

O Internal Zener Diodes Protect all MOS
Gates

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

m 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 V‘-n VT*Q
1 14 DI:_]
12 ’—] l
INg 2 o,
'1 14
$1
: j
7 8
TOP VIEW —DF
ORDER NUMBER: DGM111AL J
SEE PACKAGE 5 M —
10 M 6
*Common to Substrate and Base of Package N2 | l_r‘—o S2
K i S
D2
Dual-In-Line Package
Ne T =k
Dy [_‘_"Z,_A\y\_J—EJNC 20
ne O3] f =l v-
v-C 3 v
= ﬁ:’ : APPLICATION HINTS*
necs] | T, Vi
| V+ V- Vi . Vs
D. ] mmd 9 V+
2 ¢ B Positive Negative Logic Lc:?::':‘put Analog
Ne 7] (s s, Supply Supply Supply v I:I?n / Voltage
ToP VIEW Voltage Voltage Volitage V'NH Max Range
ORDER NUMBERS: DGM111AP OR DGM111BP v) v) (v) Ny 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 4.6/0.8 010 +20
+5 -15 5 4.6/0.8 -5to+5
* L .
LoaGic | switcH Appllcatlon. Hints are for.DESIG.N AID ONLY, not guaranteed
and not subject to production testing.
? 8’:F **Electrical Characteristics are based on V+ = +10 V, V— = 20 V
only.

©1980 Siliconix incorporated
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DGMI111

iconix

ABSOLUTE MAXIMUM RATINGS

VAo Ve e e e 36V
V+toVpDorVg. .« v oii i -0.5,25 V
VGOVt o et 36V
VDtoV—. . ... 3BV
VStoVD . . oo o 25V
VEtoV—. 30V
VELIOVIN oo e e et e e e e 6V
Current (Any Terminal) .. ................ 30 mA
Storage Temperature .. ............. —65 to 1560°C

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

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

Power Dissipation™®

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

14 PInDIP*™ .. 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+=10V,V—=—20V,V =45V
-55°C | 25°C | 125°C | -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 VN =05V
3 \?v 200 200 300 | 250 250 300 Vp=-10V
Source OFF
i - - - - = =
4 ' 1S(0ff) Leakage Current 1 1,000 5 100 Vs=-10V,Vp=10V
— c Drain OFF ViN=4.1V
rain
5| y|iD(off) Leakage Current -1 -1,000 -5 -100 nA Vp=-10V,Vg=10V
Channel ON -
6 ID(on) * 1S(on) Leakage Current 1 1,000 5 100 Vp=Vg=10V ViN=05V
Logic Input Current, _
7 e 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 uA ViN=4.1V
9 ton Turn-ON Time 0.3 0.3
us See Switching Time Test Circuit
10/ 5 [tofs Turn-OFF Time 1 1
Y Source OFF
1 Typ* - Vg = =
! N Cs(off) Capacitance 5Tye 5Tvp §=0.1p=0
— A §
Drain OFF - * - = =
12 nln Cp(off) Capacitance 5 Typ 5 Typ pF Vp=0,ig=0 f=1MHz
c Channel ON . . _ _
13 Cp(on) * Cs(on) Capacitance 16 Typ 16 Typ Vp=Vg=0
14 Off Isolation Typ > -50 dB at 5 MHz* R =100, C = 3pF
15 I+ Positive Supply Current 3 3.5
—1S
16 U I— Negative Supply Current -4.5 -5 mA VN = 0.5V, One Channel ON
17| P |iL Logic Supply Current 1.5 2
18 t I+ Positive Supply Current 10 10
19|y |- Negative Supply Current -20 -20 KA VIN = 4.1V, All Channels OFF
20 IS Logic Supply Current 10 10

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

CMBG

SWITCHING TIME TEST CIRCUIT

spikes at leading and trailing edge of output waveform.

LOGIC 0" = SW ON

LoGic
INPUT “’V__E
t, < 10ns

1 << 10 ns

]

SWITCH
INPUT S Vo Fos
swiTcH | Voo
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(y is the steady state output with switch on. Feedthrough via gate capacitance may result in

Vi
? 5V
SWITCH SWITCH

INPUT § oUTPUT

D
Vg=+10V o.______o/‘/A_q Vo
c
LOGIC IN 1 R L
INPUT _D_D_) ] 35 pF

K8
= = =
Ve =V L 1
0°Vs g —— & -
RL*oson) O v

©1980 Siliconix incorporated
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TYPICAL CHARACTERISTICS

'DS(on) Vs Vp and

Temperature
@
=
I 400 T T T
o Ip=-1mA
)
o
z
<
I 300 —
2
& 250
g
w 200 125°C
g L 25°C
3 ORI~ ss°c
% N
Z 100
I NI —~—
= e gy S N ey
S s0
I
T o
% ~-0-8 -6 -4 -2 0 2 4 6 8 10
o

Vp — DRAIN VOLTAGE (VOLTS)

Switching Time vs Vp
and Temperature

1000

11
_ 800 Vp=+10V ]
£ /_
w —
—
£ - /
g toff
z |
& =10V //
H
i 1
~ 200 Vp=+10V
I —
Vp=-10V
o o | | Yo
-55 -35 -15 5 25 45 65 85 105 125
T — TEMPERATURE (°C)
Input Current vs Input Voltage
and Temperature
60
<
2
s
zZ
2
x40
o<
3
e N
2 N 55
2 N~ 25°c
Q Y °
g 2 \Qusc
Q
-
: N
z \
0
[] 1 2 3
Vin — LOGIC INPUT VOLTAGE (VOLTS)
"OFF" Isolation vs R
and Frequency
100
@ 9
2
80
5 * K]
FERAE NN 4 R, = 1002
S N N A=
3 ® SN S
2 j
L 50 <
S a0 xd ! IEd
5 %0 R =1KQ ||
s A
= 20
z
> 10
0,05 6 7 8
10 10! 10 10°

f — FREQUENCY (Hz)

30

C — CAPACITANCE (pF)
N
S

Capacitance vs VD

CAPACITANCE 1S MEASURED FROM
TEST TERMINAL TO COMMON.
f=1MHe
v
CD(on)- Cs(on) 1
‘:7 T CT
Dloft)-Csfofn) |

-0 -8 -6 -4 -2 0 2 4 6 8 10

Vp — DRAIN VOLTAGE (VOLTS)

ID(off)/IS(0ff)
vs Temperature

100

Is(off) OR 'D(off)
DRAIN OR SOURCE OFF LEAKAGE CURRENT (nA})
>

1 — SUPPLY CURRENT (mA)

25 a5 65 85 105 125
T — TEMPERATURE (°C)

Supply Current
vs Temperature

/

[
/
71:'

™~~~
—

W=t ILH
1 Lt

-55 -35 -156 5 25 45 65 85 105 125

SIGNAL
SOURCE B
2=50Q

T - TEMPERATURE (°C)

vy B A %
IN -—o/ L

50 Q 3pF

3 ||H

N Vin
“OFF ISOLATION % 20 L0G =

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

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

Vi v+

?5v ?WV

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

(VOLTS)
o N & o ®

V)n — LOGIC INPUT VOLTAGE

o

o N &
1

2 f VGen=*1V

-2 VGen=0V 4

Vg — OUTPUT VOLTAGE (VOLTS)
N

-2 VGEN=-1V —

'
N
—t

1

-5V

GE

N
- <

-1 o 1 2
t — TIME (us)
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DGM122

iconix

2-Channel Monolithic DPST
PMOS Switch with Driver

designed for . . .

® Communication Systems

m Portable, Battery Operated Units
m Sample and Hold Circuits
]

Make-Before-Break Switching
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.

——

Siliconix

BENEFITS

® Minimizes Standby Power Requirements
O 550 uW
® Low Leakage
O <1nA
® Reduces External Component Requirements
O Internal Zener Diodes Protect all MOS
Gates

FUNCTIONAL DIAGRAM

Vi v+

T|4 T4
s‘s o
533 TR
Sy P
S 6 _44‘}—-20‘
([P o W SO

13
Ny O
o

2
VR (ENABLE) V-

SWITCH STATES ARE FOR LOGIC ““1" INPUT

(POSITIVE LOGIC)

INg

INy

SCHEMATIC DIAGRAM

Vi v+ $15253S,

[
i

=
——
el

131

t

Vg V- D, D,

PIN CONFIGURATIONS

Dual-In-Line Package

N2 n VL
VR (ENABLE):’\:‘j [ 1N,
NC 3] [ v~
v+ 3] [ NC
D1F] [ D2
SqE] [=n 83
Sz [= Sq

o viEw,

ORDER NUMBERS: DGM122AP OR DGM122BP
SEE PACKAGE 11

LOGIC | SWITCH
0 OFF
1 ON

INy
VR (ENABLE)

7 0
o view

ORDER NUMBER: DGM122AL
SEE PACKAGE 5
*Common to Substrate and Base of Package

1-4
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ABSOLUTE MAXIMUM RATINGS

VR to VIN
VN to VR

ELECTRICAL CHARACTERISTICS

36V
36V
36V
25V
25V
25V
6V
6V
2V

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

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

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

Power Dissipation™

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

14 PInDIP*™™ 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.”

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 NOT!
L ED:
CHARAC A FFIX FFl y
ARACTERISTIC _ suc ] _ BSUD X _ UNIT V+=10V,V-=-20V,V =45V, Vg=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 = S 3
'DS(on) ON Resistance 200 200 250 225 225 300 Vp=0 11 = 100 kA
3 450 450 600 500 500 600 Q Vp=-10V
s Resistance Difference
4|W] arps(on) Between Differential 40 50 Vp=-10V,ig= -1.0mA
! Switches
T
c Source OFF B e ~ i g 5
5|, |'stoft) Leakage Current 1 1000 5 100 Vg=-10V,Vp=10V
Drain OFF Vin = 0.4V
rain - -
6 ID(off) Leakage Current -3 -3000 -10 -300 nA Vp=-10V,Vg=10V
Channel ON
+ = = =
7| |'oton #1860 {gacage Current 3 3000 10 300 Vp=10V,ig=0 1N = 100 kA
8 Logic Input Current, 1 1 10 10 ViN=04V
t{hiNL kA
g N Input Voltage Low 1 10 ViN=03V
10| |ViNH Input Voltage, High 1.3 1.3 1 1.3 1.3 1.3 v Iin = 100 A
1] |ton Turn-ON Time 0.3 0.5
us See Switching Time Test Circuit
12 [tor Turn-OFF Time 2 2
Y Source OFF
* * Ve=0,1n=
3 N Cstoff) Capacitance 5Typ 5Tvp s=0.1p=0
A
Drain OFF
- Typ* F | Vp=0,ig=0 f=
14 uln Cp(off) Capacitance 9 Typ 9 Typ pl D=0, Ig 1 MHz
c Channel On N 4 . N :
15 Cp(on) * Cs(on) Capacitance 17 Typ 17 Typ Vp=Vs=0
16| |Off Isolation Typ > -50 dB at 5 MHz* R = 10092, C_= 3 pF
17 I+ Positive Supply Current 3 3
18 1— Negative Supply Current -6 -6
= |
19 L Logic Supply Current 3 3 mA Ijn = 100 uA, One Channel ON
s
20lulir Reference Supply 15 15
P Current
21{p |1+ Positive Supply Current 10 20
22|t [i- Negative Supply Current -20 -40
Y = | F
23] 1L Logic Supply Current 0 20 KA | VIN =04V, All Channels OF
2| |in Reference Supply s 25
Current
*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. CMBA
SWITCHING TIME TEST CIRCUIT 5V 0V
o, v
SWITCH SWITCH

SWITCH
INPUT Vo ros
SWITCH :
ouTPUT 01
0 |
|
—~—ton —~| |‘+ toff 4>—§

OUTPUT

INPUT o o
Vg=10V O——--Ad————0~ A Vo
LogiC
Co
35 ni

INPUT

I

S v
= ov —20V
(REPEAT TEST FOR 4 CHANNELS)

R
L
Vo=Vg -

o S

R * 1Ds(on)
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DGM122

iconix

TYPICAL CHARACTERISTICS

'DS(on) VS Vp and

& Temperature Capacitance vs VD
H
I 1K T  m— 40 T T T T T
(=] V+=10V ] CAPACITANCE IS f=1MHz
W Ve=-20V 35 | MEASURED FROM V+=10V
b4 oc ] TEST TERMINAL V= _20V
2 o TEST125°C 1 TO COMMON 20
5 \‘ ® TEST —55°C | T 30 vp=sv |
@ Q 125°C AND 25°C s VR=0
« 8 25
z \\\: L 25°C %
w100 = = 20 Cou = ]
o D(on) _—
5 55°C 3 +
2 % 15 i
w o c
2 1
] o 10 D(off)
] |
| 5
z Csioff)
H
S 49 ]
8 1w 0 10 -10-8-6-4 -2 0 2 4 6 8 10
Vp/Vg — DRAIN/SOURCE VOLTAGE (VOLTS) Vp — ANALOG VOLTAGE (VOLTS)
Switching Time vs Vp lD(off)/IS(off) vs
and Temperature Temperature
1600 <1000
g
1400 =
g
o«
1200 Vp=+10V Z 100 A
o 1p(otf) (B SUFFIX) =
2 1000 u 1D(off) (A SUFFIX) 1A
£ Vi 4 : P T ]
w JFd ¥
£ 800 g 10
[S - totf-<—1 VD = -10V - ==
L 600 o L T
- : R
400 5, e 5o} (B SUFFIX)
« | (A SUFFIX)
= 'S(off)
w0 Lo 00 5 B e
- 3
o | Vpz -0V B8 oq L1 I O T |
-565 ~356—-15 5 25 45 65 85 102 125 25 45 65 85 105 125
T — TEMPERATURE (°C) T — TEMPERATURE (°C)
Supply Current vs
lIN vs V| and Temperature Temperature
500 1 7
V=10V [/ " (ZEECE
d - H V-=-20V
= 400 VL5V = VR=0 1
z VR =0 e [[ /] z e vi=sv
w + o« P
7 - == 1]
300 o —
o 25°C L /| > ~
2 g 1o
£ 00 2
8 / —55°C Y
S E
I 100 8
z f 5
- +
4 01
0 02 04 06 08 10 12 14 —50 0 50 100 150
Vjn — LOGIC INPUT VOLTAGE (VOLTS) T — CASE TEMPERATURE (°C)
“OFF" Isolation vs R
and Frequency
100
@ 9
=
8 YK
= 70 N Vin B A '
< N N AL = 1000 Lo A}
g o0 R SIGNAL
i SOURCE B R
i 50 N ~1 22800 50 3pFI L
3 N ~
P 4 = = = =
i R = 1K |~ Wl
[ 30 N “OFF” ISOLATION £ 20 L0675
3 A - DRAIN OF “OFF” SWITCH
0 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.

¥ RgeN., Rp or Cp is increased, there will
be proportional increases in rise and/or fall
RC times.

w
o
<
2
5
g 6
5a
g8
=0
oz ?
Qo
S 0 v
| 2 LOGIC INPUT
-
>
6
s m
2
R -
VGEN = *SV
—2 SEN, 0
4
2
o |
-2 v 1V
T
> GEN
[
)
(=3
2
o e
<
5 2
H
0
e
5 \4
B -2
2
°
o
>
4
2
0
1 7
—2 Y
VGEN =-1V
_a SN,
2
0
2 ,/
_a {
-6
VGEN = -5V
-8
0 1 2 3 4
t — TIME (us)
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5-Channel SPST PMOS

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

® Minimizes Standby Power Requirements
B Communication Systems . ‘:oﬁ’emge
o <1nA

m Portable, Battery Operated Units
® Reduces External Component Requirements

n Make-Before-Bl"euk SWifChing O Internal Zener Diodes Protect All MOS
i.e. Feedback Resistor Switching Gates
in Variable Gain Op-Amps

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. S35, S
?” ° 5 ©4 93 g 0!
3
:‘? b °b SCHEMATIC
2 a CHANNEL 5
S30- " D
13 /
S40- D —
55 & :wl/._ |"_]
MDD Do o
8 — \ i : LOGIC SV\{ITCH Ny o - —
20 Db—--- P 0 ON A [
1 OFF b
INgO- . :
THo> B
NgOH+——\ N J' 1 ]
0 ’—‘D P |
T Do . :
510 ba INg O CHANNEL 4
'S V-
(INHIBIT) L
SWITCHES CLOSED FOR LOGIC “1" INPUT I
(POSITIVE LOGIC)
IN3 O CHANNEL 3
PIN CONFIGURATIONS :
] |
Flat Package Dual-In-Line Package [
o e sy
s, 7] o sg INy o CHANNEL 2
D3] [ S5 T T
V- &} [T v+
IN‘ CE E] VR (INHIBIT) l
N €] ERLL]
IN3 7] [50INg INy O— CHANNEL 1
Torview' ToRVIEW
ORDER NUMBER: ORDER NUMBERS: "——J t——-
DG123AL DG123AP OR DG123BP o [}
SEE PACKAGE 5 SEE PACKAGE 11 VR V- o
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DG123

iconix

VINtoVR ... ..

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS

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

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

Operating Temperature (A Suffix). . . . . .. —55 to 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.”

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
RISTI A SUFFIX TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC _ 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 Isg=-1mA
. 00 200 25 Q Vp = S g
2 rDS(on) ONR 2 250 225 2 300 D=0 N =1mA
3 s 450 450 600 500 500 600 Vp=-10V
w Source OFF - _
4 \ 1S(off) Leakage Current -1 -1000 -5 -100 Vg=-10V,Vp=10V
—r ViN =04V
siclt Drain OFF -1 | 4000 -10 300 A | vp=-10Vv,vg=10V
:-:I Dfoff) Leakage Current B " D= VS =
Channel ON - =
6 ID(on) + 1S(on) Leakage Current 4 4000 10 300 Vp=Vg=10V N =1mA
Logic Input Current, i P .
7, [ine Input Voltage Low 1 1 100 5 5 100 HA ViN = 0.4V
— 1N
8| |VINH Input Voltage, High 1.3 1 0.8 1.3 1 1 v N =1mA
9 ton Turn-ON Time 0.3 0.5
— 1D HS See Switching Time Test Circuit
10 y [toff Turn-OFF Time 2 2
N Source OFF . . _ _
1" A Cs(off) Capacitance 3 Typ 3Typ Vg=0,1p=0
—m P pF f=1MHz
rain M * = =
12 IC Coloff) Capacitance 7 Tye 7 Tye Vp=0.1s=0
13| |Off Isolation Typ > -50 dB at 5 MHz* R = 10082, C|_= 3 pF
14 I+ Positive Supply Current 3 3
15 s - Negative Supply Current -6 -6 mA 1IN = 1 mA, One Channel ON
Reference Supply
1 -0. -0.
16 : R Current 05 05
17 (p [+ Positive Supply Current 15 25
L i -
18 v I— Negative Supply Current 20 -40 LA VN = 0.4 V, All Channels OFF
Reference Supply
19 'R Current 10 20

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

EIDB + MABA

LOGIC
INPUT
t < 10ns
<10 ns

SWITCH
INPUT

SWITCH
OUTPUT

LOGIC " SW.ON

24v
12v

SWITCHING TIME TEST CIRCUIT

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

2 _—

Vs

09

ton

—]

toff

SWITCH

V+
?1OV

SWITCH
P
INFUT s D OUTPUT
Vg=+10VO—dt— o~ Vo
|
IN R
LoGic _A! ! c wa
INPUT L
1.6K Q 35 pF
(REPEAT TEST FOR 5 CHANNELS)

ov
VR

-20V
V-

R
Vo=Vg — b
O 7S R_*1Ds(on)
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TYPICAL CHARACTERISTICS

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

'DS(on) Vs Vp and

Temperature
1K T T T
V+=10V 3
V-=-20V 7
= TEST 125°C J
g © TEST —55°C _|
\ 125°C AND 25°C
N 5°C
NS
100
§5°C -
10
-10 o 10

Vp/Vg — DRAIN/SOURCE VOLTAGE (VOLTS)

Switching Time vs V
and Temperature

1200
1000 ,/
Vp=+10V
b
800 T
z — )
Y 600 pt]
e
H toff ——1 Vo=-twvVv
J
' a00
200 o Vg =0V Vp=-10V
0
-55-35 —15 5 25 45 65 B85 105 125
T — TEMPERATURE (°C)
lin vs VN and Temperature
b LI
< T
£ 125“cl
E 14
2
g /
S Izs“c
3 10 { I
e
5 Il |
2
S R
o
g JU ]
o
S
L / J |]-ssc
£ 02 / i
0o 0.2 04 0.6 0.8 1
V) ~ LOGIC INPUT VOLTAGE (VOLTS)
"OFF" Isolation vs R
and Frequency
100
g » I
=
Z 8
<] N
5 Ry =100 0
N L=1000
2 q
L 50 \‘\ b
S a0 nstl st
o Ry = 1K 2 |~
3 MK
< 20
£
> 10
0,05 6 7 8
10 10 10 10

f— FREQUENCY (Hz)

Capacitance vs VD

10 1
¢ /
=3 C

8 ~D(off)

u (01) T
=4

<

=)

g

2

b

<

© 4

1 C,

& S(off) 1

2

0

-10 -8 -6 -4 -2 0 2 4 6 8 10

Vp/Vg — DRAIN/SOURCE VOLTAGE (VOLTS)
ID(off)/Is(off) VS
Temperature

21000

z

=

g

E 100 /

S e Z—

w N 17

Q Dioff) > 5

¥ Y /

I 10

Y =

| t —

: S

;% 1 S(off) (B SUFFIX)

S I5(off) (A SUFFIX) =55

P ‘7 1 1 I I T

g 1

B oa L I

25 a5 65 85 105 125
T — TEMPERATURE (°C)
Supply Current vs
Temperature

4.0

35 \

30
< I —

: ~-
= 25
z
xc 20
5 N
L\’ 5 — I+
- \-‘~_
1.0
5
'R
0
-60-40 -20 0 20 40 60 80 100 120 140
T - TEMPERATURE (°C)
V B e A \
IN L
SIGNAL
SOURCE B
=509 soq

W i

2 Vin!
“OFF"” ISOLATION £ 20 LOG m
A - DRAIN OF “OFF” SWITCH

B - SOURCE OF “OFF” SWITCH

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

Rgen =0

——-——c/]/ 2 Vo
R CL
| )D | 10K 10pF
N
}_‘/R éAzov
— V-

= Vagen

PULSE
1mA

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

5 16
§3 2
g o8
o
g&
c 04
g
zo 0
= LOGIC INPUT
—04 i .
8
6
4 \
| \
|
0 v, 5V
GEN = *
-2
6
4
2 Ve
o [ N
-2 v v
- -+
2 4 GEN| .
3
S 6
S 4
<
5 2
2
s
- 0 [
2
E -2
2
]
°
> 6
4
2
0 ]
2 |
VGen = -1V
—a :
2
i i
2 I
-4
-6
Vgen= 5V
-8
o 1 2 3 a
t — TIME (us)
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DG125

iconix

5-Channel SPST PMOS 75

Siliconix

Switches with Drivers T
designed for ... BENEFITS

° . ® Minimizes Standby Power Requirements
B Communication SYSfemS o 550 uW
® Portable, Battery Operated Units ° 'ovieee
] Make_Before_Break SWifChing ® Reduces External Co.mponent Requirements
. . . . 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
Vi:n Vi v+ S5 S4 S3 Sy ¢
2 3 o o 9 o O
$16 o Ta oD T
szé4 s
1
T —bf I
sa?z 1 ‘j/ ,.__',_
S50 T
‘Nlo—m_ | [ INg &
Pl LOGIC | SWITCH 1\L e
INy O oo ! N
DD ol (1) gFF
7 .
N30 R B TYPICAL]
THD> B At
INg O D Do N |
0 |
NgOA———~ n § . 1 [
P é4 IN4 o~ CHANNEL 4
A V-
SWITCH STATES ARE FOR LOGIC 1" INPUT I
(POSITIVE LOGIC) ] [
|N3 (o2 CHANNEL 3
PIN CONFIGURATIONS
Flat Package Dual-In-Line Package I——w
S3 S2 1] [0 S3 . '
S4 S, 2} (15 S, IN; o CHANNEL 2
S5 0 3] [0 S5
v+ V- 2} v+ l |
Vi (ENABLE) N, (3] [761 V| (ENABLE)
INg IN, ] Fo INg | |
7 [z IN,
] - 'Na che — [ Ma INg O] CHANNEL 1
Topview
ORDER NUMBER: DG125AL ORDER NUMBERS:
SEE PACKAGE 5 DG125AP OR DG125BP ks
SEE PACKAGE 11 v— D
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Vi to VN

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS

Current (Any Terminal)

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

Power Dissipation™

FlatPackage™™ ... ................... 750 mW

14PinDIP*™™ ... .......... . ... 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.”

MAX LIMITS TEST CONDITIONS, UNLESS NOTED
CHARACTERISTIC . ASUfFIX 3 - B SUFFIX 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 rpDS(on) ONR 200 200 250 225 225 300 Q Vp=0 ViN =05V
3 ‘z 450 450 600 500 500 600 Vp=-10V
] Source OFF _ _ i _ o -
4| 1lisotf) Leakage Current 1 1000 5 100 Vg=-10V,Vp=10V
—1 c Drain OFF VIN=4.1TV
rain _
5[ H|1p(off) Leakage Current -1 -4000 -10 -300 nA Vp=-10V,Vg=10V
Channel ON
6 ID(on) * Is(on) Leakage Current 4 4000 10 300 Vp=10V,ig=0 ViN =05V
Logic Input Current, _
7 | INL Input Voltage Low -0.7 -0.7 -0.7 -1 -1 -1 mA ViN=05V
N Logic Input Current, .\ _
8l [hinH Input Voltage High 0 1 10 £10 10 110 uA ViN =41V
9 ton Turn-ON Time 0.3 0.5
—— D us See Switching Time Test Circuit
10|y [toff Turn-OFF Time 2 2
N
Source OFF . . _ _
11| A|Cs(off) Capacitance 3 Typ 3 Typ Vg=0,1p=0
—M oo OF pF f=1MHz
| rain F . . _ _
12| ¢ |CDloff) Capacitance 7Tve 7Tve VD=0.15=0
13 Off Isolation Typ > -50 dB at 5 MHz* R =10082, C_=3pF
14 I+ Positive Supply Current 3 3
1S
15 u I— Negative Supply Current -6 -6 mA VIN = 0.5 V, One Channel ON
16 : [N Logic Supply Current 3 3
17| |1+ Positive Supply Current 15 25
18 Y [ Negative Supply Current -20 -40 uA VN = 4.1V, All Channels OFF
19 IS Logic Supply Current 10 20

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

BID + MABA

LOGIC
INPUT
t, 10 ns
tf~ 10 ns

SWITCH
INPUT

SWITCH 0

OUTPUT

a5v

Vs

LOGIC “0" = SW ON

o

‘ 50% j

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.

)

|

——

Vi v+
? 45V ?10 v
SWITCH SWITCH
INPUT S ——_0/]/ D OuTPUT
Vg =+10 V O A Vo

| Ry

Ve =V, RL J)
0°Vs 75— 4
RL*"s(on) O 20V

LOGIC

INg
INPUT

Cp
I 35pF

(REPEAT TEST FOR 5 CHANNELS)
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DG125

iconix

TYPICAL CHARACTERISTICS

t— TIME (ns)

V)nl/1Vy | - “OFF” ISOLATION (dB)

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

1600

1400

1200

1000

600

400

200

0
-55 -35 -15 5

100
20
80
70
60
50
40
30
20

0
108

1K T T

10

'DS(on) VS Vp and
Temperature

V+=10V
V-=-20V
= TEST 125°C
© TEST —55°C |

AND 25°C

°C

Il

-10 4 10
Vp/Vg — DRAIN/SOURCE VOLTAGE (VOLTS)

Switching Time vs V
and Temperature

A
7
A
v
4
Vp = +10V.
toft
Vp =—-10 v—
—
Vp = =10V—Vp = 410V
. o
on Iy Iy
L |

25 45 65 85 105 126
T -~ TEMPERATURE (°C)

Capacitance vs Vp

™y
= Cpotf)
8 “Dlo
3] —
2
I
=S}
2
a
<
o 4
i C.
o S(off) "
2
0
-10 -8 6 -4 -2 0 2 4 6 8 10

Vp/Vg - DRAIN/SOURCE VOLTAGE (VOLTS)

ID(off)/!S(0ff)
vs Temperature

3
8

3
8

ID(O“) B SUFFIX) 3——
1b(oft) (A SUFFIX) 157

3

1D(off) OR Is(off) ~ LEAKAGE CURRENT (nA)

°
)
a

45 65 85
T — TEMPERATURE (°C)

Supply Current vs
Temperature

4.0

35 N

N

3.0

25

2.0

| — CURRENT (mA)

o
~60 -40 -20 0 20 40 60 80 100 120 140

T — TEMPERATURE (°C)

"OFF" lIsolation vs R
and Frequency

~ H

R =1KQ [T

107 108

f— FREQUENCY (Hz)

108

Vv B A V|
IN —o/A— L
SIGNAL
SOURCE B R
Z-509 509 3pF l L

Vyn!
“OFF” ISOLATION 2 20 LOG %‘
v
A - DRAIN OF “OFF” SWITCH
B - SOURCE OF “OFF" SWITCH

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

Vi v+
? 5V ?w v
RGen =0 l/ [3}
_[ R
— VeEn D D ! 10K
L ! N

Vo

C
I 10 pF

PULSE
5V

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

w
2
S 8
3
2 6
5 & fa
F
23
oz ?
Qo
g 0
J} 2 LOGIC |NPPT
2
> 8
6
: i
2 I A\
° V, 5V
-
L GEN
6
4
2 73
o r N
-2
@ VGEN =+1V
- -4
3
> 6
w
Q 4
2
3 2
=3
>
o Va
2
E -2
3 ] Vgenz OV
1 -4
o
> 6
4
2
° f]
2 L
VGeN= -1V
_a
2
0
2 lf
4 ;!
-6
VGEN =-5V
8 ;
0 1 2 3 4
t — TIME (us)
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2-Channel Drivers with SPST
and DPST FET Switches

designed for . . . BENEFITS

| SWifching High Frequencies ® Higher Signal Bandwidth Switching Capa-
bilities
] Swifching in Satellite © OFF Isolation > 60 dB @ 1 MHz
e 5 ® Better Radiation Resistance than PMOS
Applications peer
m Portable, Battery Operated © Bipolar Drivers ,
N N ® Minimizes Standby Power Requirements
Circuits 0 <1 mW Standby Power
. . . . . Less Signal Di i han CMOS PMOS
m Low §|gnal Distortion Sw.ltd!mg % ol Distortlon than =
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 reccommended that the DG185 and DG 182 be used for new designs.

PIN CONFIGURATIONS SCHEMATIC DIAGRAMS
v+

Flat Package Dual-In-Line Package o 1

Y ol p 2o 3= R j
selZf | Bl

13 ™N S0,
04 03] 121 v- e o *-\..1‘4:[«% S
!

¢

e 7] [T ve

D3 :E}:—} 7071 Vi (ENABLE) 'ﬁ T

= ke 1 Rl Sl
|
o, LT ~o——f7s;
7 8 1
T oP VIEW TOP VIEW T

1
S
5
9 Ps
ORDER NUMBER: ORDER NUMBERS: INg o— Dt Z—OI:’L:;
7
L

DG126AL DG126AP OR DG126BP
SEE PACKAGE 5 SEE PACKAGE 11 1

LOGIC | SWITCH

0 OFF 1Z 1 S
1 ON 10
Vg (ENABLE) 4
Flat Package Dual-in-Line Package T

512
15, DG126 v
] L L v
IN, Ne 2 ! 131Ny -

v+ NC O3] 12 v J
V+ NC [C 4 11 ] v+ 1 1 o

13 2
VR (ENABLE) N 5 1031 Vi (ENABLE) iNg o m s,
N,

ve ol | el

i |
S =
] s, P1 7] Bl l i 7
7 8 TOP VIEW - 8
Tor view 1 P T

ORDER NUMBER: ORDER NUMBERS:
DG134AL DG134AP OR DG134BP —Fx 1
SEE PACKAGE 5 SEE PACKAGE 11 T
*Common to Substrate and Base of Package %10 b 12
SWITCH STATES ARE FOR LOGIC "“1” INPUT VR (ENABLE) DG134 V-

©1980 Siliconix incorporated
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DG126 DG134

iconix

ABSOLUTE MAXIMUM RATINGS

VHtoV—. . ... 36V
V+toVp....... e e e 36V
VporVgtoV— . ... ... ............. ... 36V
VDtoVS . . ..o ... X222V
V+toVR..... 25V
VRtoV—........ 25V
VINtoV—..... 30V
V+toVIN .. ... 25V
VINtOVR . .. oo oo 6V

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

Storage Temperature . ........ ... —6510150°C

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

Power Dissipation™

Flat Package™™ .. ........ S 750 mwW

14 PInDIP*™ . 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.”

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
DG126A. DG134A BG1260. DO134B \ TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC , L UNIT V+=12V,V—=-18V,VR =0
-56°C | 25°C | 125°c | -20°C | 25°C 85°C
1 . Drain-Source 80 80 150 Q Vp=10V Is=-10mA,
5| |'Dston) ON Resistance 100 100 150 Vp=8V ViN=25V*
3|S Source OFF 1 100 Vg=10V,Vp=-10V
W] Istoff) K
4! Leakage Current 5 100 Vg=8V,Vp=-8V
T ViN=08V*
5 Drain OFF 1 100 Vp=10V,Vg=-10V
— Cl1D(off) Leakage C nA
6| H eakage Current 5 100 Vp=8V,Vg=-8V
7 Channel ON -2 -100 Vp-Vs--10V
— + - B
3 ID(on) * Is(on) Leakage Current s T100 Vo-Vs- 8V VIN=25V
Input Current,
| . A 2 = -
9 fl INL Input Voltage Low 01 0 4 4 4 ViN =08V
N ) S HA
nput Current,
1 I = -
0 INH Input Voltage High 120 60 60 150 100 100 VIN =25V
11 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 .
. 1o Vg = =
13 N Cs(off) Capacitance 2.4 Typical s=0,Ip=0
—a S orr pF f=1MHz
rain
M 4 ical** Vp = =
14 X Cp(off) Capacitance 2.4 Typical p=0,Is=0
c Channel ON
1 + . ical** = =
5 |Cblon) * Cslon)  capacitance 2.8 Typical Vp=Vs=0
16 Off Isolation Typ > 60 dB at 1 MHz** RL=75%
17 I+ Positive Supply Current 3.0 3.3
18 I— Negative Supply Current -1.8 -2.0 mA VN = 2.5 V, One Channel ON
—s SV,
19|u IR Reference Supply 14 15
P Current
20 t I+ Positive Supply Current 25 25
21|y |- Negative Supply Current -25 -25 uA Both V| = 0%, All Channels OFF
Reference Supply
22 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.

LODC + NC

LOGIC
INPUT
t, <10 ns
<10 ns

SWITCH
INPUT

SWITCH
OUTPUT

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

LOGIC “1" = SW. ON

2.5V7
[

Vs

¥ A

)

—= ton

12v
SWITCH v+
INPUT
SWITCH
ton Vs S ~ | oy OUTPUT
toff. —Vg
LOGIC
INPUT
J) Vi v (REPEAT TEST FOR S3
T ov 18y ANDINy S; ANDSg)
Vg = 10V A SUFFIX R

8V BSUFFIX Vo

<
»

Ve b
S
Ri* 'DS(on)
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'DS(on) V8
Temperature Capacitance vs Vp Typical delay, rise, fall, settling times, and
2 100 5 T———— oy switching transients in this circuit.
] CAPACITANCE IS =1MHz
o [~ | MEASURED FROM T "ig=0 |
w o |_L TEST TERMINAL
g = TO COMMON. v
Y !
5 2 ?nzv
w o 3 C;
g <z( Dfon) Rgen =0
w | -y
Q 10 S — ] ———o/l/t—
3 g Cp(off) ]
3 -4
3 o
z |
< o
E 1
|
s v
z 1 [
£ -50 -25 0 25 50 75 100 125 1086 -4-2 0 2 4 6 8 10
T — TEMPERATURE (°C) Vp — DRAIN VOLTAGE (VOLTS) o )
If RGen, RL or Cp is increased, there will
Switching Time vs VD be p.roportlonal increases in rise and/or fall
RC times.
and Temperature IS(off) Vs Temperature
(off)
2 ] [ 1000
v ] H
16 Vp=-10V 4 5 -
14 g =" : s
5 T g 5 6
42 f o [
w L1 |~ e 7 o5 4
= 1 t, -t - 4 o =3
H — off =X Vp=+10V 2 10 el 2 § )
I 08 & o=
. L 2 ] 0
0.6 2 <] Vi — LOGIC INPUT
’ Vp = £10V 5 zZ 4
0.2 A 7 - Sz
[ 1 o
0 L 0.1
-55 -35 15 5 25 45 65 85 105 125 25 45 65 8 105 125 4 f
T - TEMPERATURE (°C) T — TEMPERATURE (°C) 2 [ \
0 \
Supply Current vs ) Vaen =5 V| 4
VN Vs Temperature Temperature R
5 26
E v T o I I a
R= T — A
g V= +12V _ 22 (on) et 2 A0
w 2 V- =18 V] € et ° \
g Q oN E 18 ha \
5 | Z -2 = —
g Z T 7 Yoen [T
2 OFF K2 £ 14 “lon) e
- o | w— o
e > R
& g 10 T
g 3 =T g
E Z o6 T | 'Rion)’ 3z 2 A
= o Y (=3
2 | Z o
7 0.2 g _2 /
z o0 3 s Vgen =0
> -5 -25 2% 75 125 50 -26 0 25 50 75 100 125 1
T - TEMPERATURE (°C) T - TEMPERATURE (°C) L oa T I ]
) 2 r i
“OFF" Isolation vs R|_ o VGEn = -1V
and Frequency Equivalent “OFF’’ Circuit 2 ¢ \ V|
100 -
-4
s 9
=z P 0.1pF 6
z 80 11
2 N 1 e a
£ 70 S - l I l
3 3.2pF 35 pF D 2
60 N Vgen = -5V
2 N o——l {—o o {1 o
Lo ? l = ? | -
-2
<]
S 40 H Vin 38pF v ) |
| N 4 t +
g ® 1 | :
\E 20 V+=+12V,V-= 18V ¢ © -1.0 o 1.0 20 3.0 4.0 m
> VR=0,R =750
R=0,R -7
10 | vy =220mv RMS {7 TIME Gus) =
0 L L L1l 0
10° 108 107 108 u
f-- FREQUENCY (Hz) 3
;.
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DG129 DG133

iconix

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

designed for . .. BENEFITS

® Higher Signal Bandwidth Switching Capa-

m Switching High Frequencies bilities
op L . . O OFF Isolation > 60 dB @ 1 MHz
u SAWIflc.hln.g in Sute"'te ® Better Radiation Resistance than PMOS
ications Drivers
pp O Bipolar Drivers
| Porthlel Bai'fery Oper ated ® Minimizes Standby Power Requirements
H H © <1 mW Standby Power
CerUITS ® Less Signal Distortion than CMOS or PMOS
® Low Signal Distortion Switching Switches
. N . ° . O Constant ON Resistance
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 imultiplexing, 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.

PIN CONFIGURATIONS SCHEMATIC DIAGRAMS
Flat Package Dual-In-Line Package v
1 14
D, [ ] S2 D, qz ' 12 "j S, J
13
N e P e 2] | 137 1N, g 30,
13
NC I& v+ NC [::I 1 ; v+
10
D3 l—— vk (ENABLE) D3 E;E}:I 701 VR (ENABLE) 1
9 - D,
S5 = ™, S3 0.6 E E=L ——\3,‘[_":\,:‘1?52
oy LT o——F s [
D, C 1 L = N
7 8 TOP VIEW 1 L
TOP VIEW T 503
ORDER NUMBER: ORDER NUMBERS: Ny o] e ,I:S
DG129AL DG129AP OR DG1298BP VAN S3
SEE PACKAGE 5 SEE PACKAGE 11 1
= 7
LOGIC | SWITCH Dy
0 OFF 1 35,
1 ON 10
Vg (ENABLE)
Flat Package Dual-In-Line Package T
s b12
hy o—— S DG129 V-
0, i g .
Ny Ne C 2] ' B on
v+ Ne 4] 1 v+ 1< 1 o,
VR (ENABLE)  ne 5] [1071 Vg (ENABLE) 'N21°—K3 “Df’m [ 'l :" Sz
INg LS =3 901N 1
| 4
7 8 9
TOP VIEW TOP VIEW INqo— [_’!:231
ORDER NUMBER: ORDER NUMBERS: |
DG133AL DG133AP OR DG133BP |
SEE PACKAGE 5 SEE PACKAGE 11 i T
*Common to Substrate and Base of Package %10 12
SWITCH STATES ARE FOR LOGIC “1" INPUT VR (ENABLE) DG133 v-

©1980 Siliconix incorporated
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ABSOLUTE MAXIMUM RATINGS

VHtoOVD . oo

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

Storage Temperature ............... —65t0150°C

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

Power Dissipation™

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

M4 PinDIP*™* ... ........ .... 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.”

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:
CHARAC ISTIC 29A, D y
TER :JG1 . G133A _ ODG1ZBB,ODG1338 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 a Vp=10V Is=-10mA,
—5| |'DSton) ON Resistance 50 50 75 Vp=8V ViN=25V*
3 \?v . Source OFF 1 100 Vg=10V,Vp=-10V
1 S(off
al) Leakage Current 5 100 Vs=8V,Vp=-8V
— T ViN=08V*
5| ¢ Drain OFF 1 100 Vp=10V,Vg=-10V
ID(off) Kage C nA
6| H Leakage Current 5 100 Vp=8V,Vg=-8V
’ Channel ON -2 | -100 Vo=Vs-_10V
- ! +1 = -
8 Dfon} * Is(on) Leakage Current -5 ~100 Vp=Vg=-8V ViN=25V
Input Current
| ) A . = *
9 , INL Input Voltage Low 0.1 0.1 2 4 4 4 ViN=08V
N | C HA
nput Current, - «
10 HINH 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 b toff Turn-OFF Time 16 2
Y Source OFF L olew _
13| n Cstoff) Capacitance 2.4 Typical Vg=0,Ip=0
—1 A
Drain OFF
M ical** N = -
14 \ Cp(off) Capacitance 2.4 Typical pF Vp=0,lg=0 f=1MHz
c
Channel ON e _ _
15 Cp(on) * Cs{on) Capacitance 2.8 Typical Vp=Vg=0
16 Off Isolation Typ > 60 dB at 1 MHz** RL=759
17 I+ Positive Supply Current 3.0 3.3
18 s - Negative Supply Current -1.8 -2.0 mA VN = 2.5V*, One Channel ON
19 U IR Reference Supply 14 15
P Current
20 : I+ Positive Supply Current 25 25
21| Y|I— Negative Supply Current -25 -25 wA Both Vjp = 0%, All Channels OFF
2 ™ Reference Supply _25 25
Current

*ViN 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 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
t, < 10ns
tf<10ns

SWITCH
INPUT

SWITCH
OUTPUT

LOGIC 1" = SW. ON

toff

12v
SWITCH ?v+
INPUT

SWITCH
tom *Vg 501_ |0y OUTPUT

toff. ~Vsg | Vo

| R CL
Logic 1 1w 35 pF
INPUT
é Va V_(L (ARNEPEAT TEST FOR S5
T ov Sy D IN,, S, AND Sg)
VS:"IOVASUFFD( RL

=8V FFIX Vo Vs g
Vg = '8V B SUFF 0™ Vs B ostom
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DG129 DG133

1IcConix

TYPICAL CHARACTERISTICS

'DS(on) V8
% Temperature
% 100
=]
1%
o
=3
I 1
a
o«
3 L1
w10
o
2
o
w
2
<
o<
a
i
..8 -50 -25 [} 25 50 75 100 125
T — TEMPERATURE (°C)
Switching Time vs Vp
and Temperature
2
16 [ ]
16 VD=—1(”
14
312 2\—/ -
w /
H Lt 1, - J
ERRE off Vp=+10V
| 08
- /,
0.6
t,
04 il
Vp =10V
0.2 ll i

o
-85 -35 -15 5 25 45 65 85 105 125

T — TEMPERATURE (°C)

VN Vs Temperature

4 T T
e VR=0

2 V+=+12V
w 2 V—=-18V"]
g ON

a 2

s

2 OFF

S

g

a1

o«

X

[

e

2

&

=

I

ER)

> -1 -25 3 75 126

T — TEMPERATURE (°C)

"OFF" Isolation vs R
and Frequency

100
%0 m
K

8
Vi
==

20 | V+=+12V,V-=-18V
VR=0,R_ =769
VN =220 mV RMS
0 LU LU Ll i)

105 108 107 108
f— FREQUENCY (Hz)

Vin/Vy — “OFF" ISOLATION (d8)
-]
3
/

C — CAPACITANCE (pF)

1 — ON SUPPLY CURRENT (mA)

IS(off) — SOURCE OFF CURRENT (nA) .

Capacitance vs Vp

T T
CAPACITANCE IS £=1MHz
[~ MEASURED FROMTT"15=0 |
TEST TERMINAL

4 =T TO COMMON.
|

CD(on)

w

Cp(off)

~N

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

Is(off) Vs Temperature

g

A

7
==
1 T 1)
. T
/
1
o ) B s s
S I —
eal LT T T T T 1T T 1
25 a5 65 85 105 125
T — TEMPERATURE (°C)
Supply Current
vs Temperature
26
|
22 (on) 1
]
P
18
14 "—(on)]
1.0
06 1 R (on)!
0.2
-50 —25 0 25 50 75 100 125

T - TEMPERATURE (°C)

Equivalent ““OFF’’ Circuit

o—i—»T'ﬂ

L
B
Wl

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

v+
?nzv
Rgen =0 ( D Vo
s
v, { Ry oL
= Vagen _D—D_' 10K I1ODF
L W 1
5V
PULSE Vr -18v
V-

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

(VOLTS)

V|n - LOGIC INPUT

V| — LOGIC INPUT VOLTAGE

~
> 3

VGEN =TV

-2

v =0
_a GEN

Vo — OUTPUT VOLTAGE (VOLTS)

Vgen=-1V

|

o
I -

N

-1.0 0 1.0 20 30 4.0
t = TIME (us)

1-18
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Drivers with Normally Open & &

Normally Closed FET Switches "™
designed for ... BENEFITS

] Swifching High Frequencies ° Hilgher Signal Bandwidth Switching Capa-
bilities
B Switching in Satellite © OFF Isolation > 60 dB @ 1 MHz
H H ® Better Radiation Resistance than PMOS
Applications Domer
m Portable, Battery Operated © Bipolar Drivers _
. . e Minimizes Standby Power Requirements
CII"CUI‘I‘S o <1 mW Standby Power
. . ° ° . Less Signal Di i han CMOS PMOS
m Low Signal Distortion Switching S o onal Distortion than o
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 IN7 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 < 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 DG 187 be used for new designs.

PIN CONFIGURATIONS SCHEMATIC DIAGRAMS
Flat Package Dual-In-Line Package v
1" 3

1 14 s T Dy
Dy —8; Dy (G~ p——1@a S Py :254
K Sa QZ'\_ ! FEI IN; 1
o4 ozt [teav , il lo
Ne DPDT - i ( e

i < [T v+ R L | S

Dg D4 CE} i 71 Vg (INHIBIT) | 1N ?1]

S3 S3 (5] 1 ERRU] Y — - '_ﬁ__j: s
D4 Dy EE—‘J“)—E‘J $q | 203
! 7 s sw1 | swz2 T s

TOP VIEW LOGIC SW3 SWa TOP VIEW .&WSZ 3
ORDER NUMBER: ORDER NUMBERS: 10 ~4<L_; 5
DG139AL 0 | OFF | ON DG139AP OR DG139BP \Z S <01
SEE PACKAGE 5 1_|ON | OFF SEE PACKAGE 11 Ve s 5
Flat Package Dual-In-Line Package {
1 14 s 3 | |
D, 152 Dy Cij~ o——@as; j
0 12
Ne —] N, necz] | (131N, DG139 V-
Ne —| —v-+ SPDT NC 3] L 720 v— v
NC —] = v+ Ne O] [T v+ T"
— b VR UNHIBIT) necs| | (7531 Vg (INHIBIT)
Ne ] i INg NC 6| | (501N, 1o
. " (= I S — S g
7 TOP VIEW
T Logic | sw1 | sw2 Ny &g '
ORDER NUMBER: ORDER NUMBERS: . 7o,
DG144AL 0 OFF [ ON DG144AP OR DG144BP Ny s
SEE PACKAGE 5 1 ON OFF SEE PACKAGE 11

*Common to Substrate and Base of Package
SWITCH STATES ARE FOR
ViN1 = LOGIC “1” INPUT AND VN2 = 2.5 V BIAS Va 1.2
(POSITIVE LOGIC) DG144 V-

vv19d 6€194
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DG139 DG144

iconix

ABSOLUTE MAXIMUM RATINGS

V+to V—, Vp or Vg

Vp or VgtoV—
VptoVs.....
V+to VR

V+to VIN1 or VIN2
VINT1 to VIN2. .

VIN1 or VIN2 to VR
VINTor VIN2to V— .. ...
Current (Any Terminal)

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). .. ... -55t0125°C
(B Suffix) . .. ... -20to 85°C

Power Dissipation™
Flat Package™*
14 Pin DIP*** 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 _ ASUFFIX __ __ BSUFFIX UNIT VH=12V,V—=—18V, VR =0, Ving = 25 V*
-55°C 25°C 125°C -20°C 25°C 85°C
1 Drain-Source 30 30 60 Vp=10V Is=-10mA
—5 |oston ON Rostnes = = — I Y ViNT =3 V" (SWq 3 ON),
s D= VIN1 =2 V* (SWp 4 ON)
3(w \ Source OFF 1 100 Vs=10V,Vp=-10V
1 1| 'Sloff)
4 T Leakage Current 5 100 Vg=8V,Vp=-8V VINT =2 V" (SWq 3 OFF)
5| c . Drain OFF 1 100 A Vp=10V,Vg=-10V [ VIN1=3 V" (SW3 4 OFF)
6lH D(off) Leakage Current 5 100 n Vp=8V,Vg=-8V
e ‘ Channel ON -2 | -100 Vp=Vg=-10V Vin1 =3 V™ (SWq 3 ON)
—8 D(on) * !S(on) Leakage Current 5 —100 Vp=Vg=-8V ViN1 =2 V™ (SW3 4 ON)
input 1 Current, - *
Nt Input 1 Voltage Low o1 01 2 4 4 4 Vint =2V
10| |1 Input 2 Current, 0.1 0.1 2 4 4 4 ViNZ=2V*, Ving = 25 V*
\ IN2L Input 2 Voltage Low : . IN2 - ViN1 .
HA
N Input 1 Current
1 y 15 100 =3V~*
1 iNTH Input 1 Voltage High 120 60 60 50 100 ViNg =3V
Input 2 Current, = . - B
12 hiN2H Input 2 Voltage High 120 60 60 150 100 100 ViN2=3V*, VN1 =25V
13| [ton Turn-ON Time 0.8 1
us See Switching Time Test Circuit
14] ot Turn-OFF Time 16 2
Y Source OFF i i
15 4T 4T Vg=0,Ip~=
n| Cstoff) Capacitance 247Typ 2.4 Typ 5=0,1p=0
A . .. -
Drain OFF
- 4T = - §=
16!IVI Cp(off) Capacitance 2.4 Typ 2. yp pF Vp=0,Ig=0 1 MHz
c Channel On b '
8 8T = =
17} | Colon) * Cslon)  capacitance 2.8Typ 2.8 Typ Vp=Vs=0
18 Off Isolation Typ > 60 dB at 1 MHz** RL=75Q
19! I+ Positive Supply Current 4.2 45
20 s 1— Negative Supply Current -2 -2.2 mA VINT =2 V* or Ving = 3V, One Channel ON
u Reference Supply
1 | - =
2 P R Current 22 24
—p
22 L I+ Positive Supply Current 25 25
Y- - -
23 | Negative Supply Current 25 25 uA VINT = ViNZ = 0.8 V*, All Channels OFF
24 IR Reference Supply g _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. 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.

LOGIC
INPUT
t, <~ 10 ns

SWITCH

v,
INPUT S

SWITCH

OUTPUT

LOGIC “1” = SW.ON

Y A
25V
1~ 10 ns o——7

——

toff

25V 12v
SWITCH N, v

INPUT SWITCH
ton. *Vg Sy D, OUTPUT
toff. ~Vg o—t———oT - Vo

=4 S. o}
Wiavesrx O 410
s=* | R c
INg L L
Logic KQ 35 pF
INPUT

(REPEAT FOR S3 AND S4)
(DG139)

R
. & $‘
\Y
o v v

Vs aw
L*'os(on) =
ov 18V
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TYPICAL CHARACTERISTICS

t— TIME (us) "DS{on) ~ DRAIN SOURCE ON RESISTANCE (OHMS)

Vin 1 — INPUT 1 THRESHOLD VOLTAGE (VOLTS)

Vin/VL - “OFF” ISOLATION (dB)

'DS(on) Vs
Temperature

=)
3

-
10
1
-50 -25 0 25 50 75 100 ‘125
T — TEMPERATURE (°C)
Switching Time vs Vp
and Temperature
2
% |
16 vp=-10V [
14 4
12 ] —

1

Vo =+10v

0.8
0 1|

oV

04
0.2

0
-55 -36 -15 &

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

VlN(th) vs Temperature

I I 1 1
I ‘ SW.1&3AREON —
 — SW. 2 & 4 ARE OFF _|
2
} l‘(/ = Z =
1 I
| ALL SWITCHES "DW
B N Z

-50 -26 0 25 50 75 100 125

T — TEMPERATURE (°C)

"OFF" Isolation vs R|_
and Frequency

100
90

80

70

60

50
40

30

20
10
0

V4=+12V,V—= 18V
VR=0,R =75Q
Vi =220 mV RMS

L L Il

Ll 1l

108

108 107 108
— FREQUENCY (Hz)

Capacitance vs Vp

5 —r— .
CAPACITANCE IS f=1MHz
MEASURED FROM Ig=0

a TEST TERMINAL

iy TO COMMON.

2 !

w I

z 3 Cpon)
=4 T 1
o e ——
g Cp(off)
<

S

]

o

1

o

-10-8-6-4-2 0 2 4 6 8 10

Vp — DRAIN VOLTAGE (VOLTS)
Is(otf) vs Temperature
1000

Is(off) — SOURCE OFF CURRENT (nA)

| — ON SUPPLY CURRENT (mA)

286

22

0.6

0.2

SE=========

—
T
71

—+—+ —t—t
T i S —
17T T

T — TEMPERATURE (°C)

Supply Current vs

Temperature
{on) =]
1
P
ii=jom!
—
“R(on)‘ |
1
50 26 0 25 50 75 100 126

T — TEMPERATURE (°C)

Equivalent “OFF"’ Circuit

0.1pF
11
LA TS
s 3.2pF 3.5 pF D
—_—
|
3.8pF v,

=
z

Q?
+—
0

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

+12V

?V+

RGen=0 g

Vgen VINT |

; Oﬂ:D-'D—J AL

IN, 10K T

L
25V 10 pF
VR

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

5V
PULSE

—-18v — =

w
4 8
=
2 6
> @ .
-
25
28 2
52
K 0
S Vi - LOGIC INPUT
1
Z s
6
4
. /
. \
i VGEN = 5V
6
4
A
2 \ z
0
-2 M
_ VGEN=*1V
5 _a EN
5
S 6
s 4
<
52 A
S
> o
£ -2 -
3 _a VGen =0
1
L s
) NEEE
o VGEN =-1V
C
2 \ ]
\
-4
-6
4
) I
. A | Veen
. | -
S 7
L 7
-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 &
and DPST FET Switches Siliconix

designed fOf ¢ o o BENEFITS

m SWitChing High Frequencies L :'llg';:: Signal Bandwidth Switching Capa-
u Switching in Sate"ife O OFF Isolation > 60 dB @ 1 MHz
° . ® Better Radiation Resistance than PMOS
Appllcaflons Drivers
O Bipolar Drivers
n Portablel Ba"*ery operated ® Minimizes Standby Power Requirements
Circuifs © <1 mW Standby Power
o . . N . ® 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 DG 140 except that it contains two SPST switch functions. It is recommended that the DG183 and
DG180 be used for new designs.

PIN CONFIGURATIONS SCHEMATICVDIAGRAMS

"

J :

Flat Package

D,
13 4
. S
L1 6Dz
—
= SD
7 8 Ny o Ji:é ’
TOP VIEW 10—
LOGIC | SWITCH y S3
ORDER NUMBER: OFF £
DG140AL 0 L
SEE PACKAGE 5 1 ON T 7o,
8
Y F’l:: $1
10
L
Flat Package Dual-In-Line Package VR (ENABLE) L
02 (T fy o pc1ao  v.°
NC 2] ! [133 N2
ne 3] 7 v-
e 4] [T v+
NC 5] (751 Vg (ENABLE)
NC E | E;‘ Ny
|
o1 T Po— w5
TOP VIEW TOP VIEW
ORDER NUMBER: ORDER NUMBERS:
DG141AL DG141AP OR DG141BP
SEE PACKAGE 5 SEE PACKAGE 11
*Common to Substrate and Base of Package 10 1
SWITCH STATES ARE LOGIC “1" INPUT VR (ENABLE) DG141 v-

\ ©1980 Siliconix incorporated
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ABSOLUTE MAXIMUM RATINGS

VHtoV—. ... . 36V
V+to Vp or Vg 36V
VporVgtoV— ............. 32V
VDtoVg............ L. 22V
VFIOVR . . o e 25V
VR to V— 25V
VIN to V— 30V
V+to VIN 25V
VIN to VR . 1V
Current (Any Terminal). . .. ............... 30 mA

ELECTRICAL CHARACTERISTICS

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

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

Power Dissipation™

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

14 PinDIP*™ ™ ... 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.”

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 QDG140A, DG141A DG14OB,‘DG141B UNIT V+=12V,V_= _18V,VR=0
-56°C | 25°C | 125°C | -20°C | 25°C 85°C
"o, Drain-Source 10 10 20 o Vp=10V Is=-10mA,
2 DSfon) ON Resistance 15 15 25 Vp=8V VIN=25V*
3(S Source OFF 10 1000 Vg=10V,Vp=-10V
——1W|'s(otf) Leakage Current
4l eakage Curren 15 300 Vg=8V,Vp=-8V v 08V
— IN =08V
5| T Drain OFF 10 1000 Vp=10V,Vg=-10V
Clib(oth) Leakage C nA
6| H ge Current 15 300 Vp=8V,Vg=-8V
7 Channel ON -2 | -100 Vp=Vs=-10V
— |t + ViN=25V*
8 D(or) * Is(on) Leakage Current -5 ~100 Vp=Vg=-8V IN=25V
input Current, _ *
9 \ HINL Input Voltage Low 0.1 0.1 2 ) 4 4 VN =08V
N | c HA
nput Current, - -
10| [inH Input Voltage 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 2.5
D
Source OFF el T _
13 ; Cs(off) Capacitance 3 Typ 3 Typ Vg=0,Ip=0
A Drain OFF T iy
= = f= H
14 M CD(off) Capacitance 3Typ 3 Typ pF Vp=0,1g=0 1 MHz
—1!
c Channel ON bl o = =
15 CD(on) * Csl(on) Capacitance 2.8 Typ 28 Typ Vp=Vg=0
16 Off Isolation Typ > 50 dB at 1 MHz** R =100 2,C_ = 3 pF
17 I+ Positive Supply Current 3 3.3
18 s 1— 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 uA Both V| = 0*, All Channels OFF
Reference Supply
-25 -25
22 'R 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

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

spikes at leading and trailing edge of output waveform.

LOGIC “1” = SW. ON

LOGIC 3V
INPUT 25V
t,<10ns -
t<10ns o L—

SWITCH v

INPUT
0.9

SWITCH PO o1

OUTPUT
— ton —1 toff

12v
SWITCH v+
INPUT
SWITCH
s D ouTPUT
ton. +Vg 1 1 1
o al
toff. =Vg |
INg |
LoGIC
INPUT
é Vg Vo (REPEAT TEST FOR S3 (DG140);
ov 1"y ANDIN,, S, AND S4 (DG140))
Vg = *10V A SUFFIX R
Vg = '8V B SUFFIX Vo=Vs g
s RL*DS(cn)
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DG140 DG141

iconix

TYPICAL CHARACTERISTICS

'DS(on) Vs
g Temperature
g 100
w —
Q
2
<  E—
=
@
4]
o«
3 |+
3 10
9 3
2 =+
o
2
z
<
o
a
1
5 -50 -26 0 25 50 75 100 125
T — TEMPERATURE (°C)
Switching Time vs Vp
and Temperature
2
1.8 T L
16 VD=—10V_
/
14 -
%2 7
H 1 L1
= 1 t, = 4
F — oft = Vp=+10V
L 08
0.6
1,
04 Al
Vp =10V
0.2 1 "
0 [

-556 -35 —-15 5 25 45 65 85
T — TEMPERATURE (°C)

105 125

VIN (th) Vs Temperature

4 T
R-
5 V=412V
w 2 V—=-18V|
< @% ON
2
5
S
OFF
3 i
o
I
R
&
x
-
-
2
2
2
]
z o
> -1 —25 25 75 125
T — TEMPERATURE (°C)
"“OFF" Isolation vs R_
and Frequency
0
1T
0 B %I
20 ;
R =1KQ L] 2
B 30 4
= ) |
§ 40 l// l
7 50
3 / i
60
2 41 Pg i
w 70 < 1
=}
80 §
20 !
I |
100
0.01 0.1 1 10 100

f — FREQUENCY (MHz)

Capacitance vs V

5 ————— —
CAPACITANCE IS f=1MHz
- MEASURED FROM 1g=0 n
TEST TERMINAL
_ 4 " 10 cOMMON.
z i
2 €D(on)
S I
2 3 I —
S -
S CDloff)
g
< 2
o
7
Q
1
0
-10 -8 -6 -4 -2 0 2 4 6 8 10
Vp— DRAIN VOLTAGE (V)
'S(off) vs Temperature
1000
<
:
s
w 100
£ =
3 f .|
3
o I |
&
© 10
w
w =
o
2
Q
3
o
3
»
0.1
25 45 65 85 105 125
T — TEMPERATURE (°C)
Supply Current vs
Temperature
26 l
L ——
I 22 +(on) —
E —1
e P
E 18
&
l1=(on)!
3 14
> —
g [
g 10
5 Rion) ———
z
o 06
]
02
-50 -25 0 25 50 75 100 125
T — TEMPERATURE (°C)
vy B A v
IN e L
SIGNAL
Sogzgg?z 502 SpFI RL
V!
“OFF” ISOLATION £ 20 LOG Rll“J

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

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

+

v
?+1zv
__o/l/ 2 Vo

I
D>
‘-_L Vin

J)-nv

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

N A O ®

(VOLTS)

V)N — LOGIC INPUT
—2 A

V) — LOGIC INPUT VOLTAGE

Vo - OUTPUT VOLTAGE (VOLTS)
o

1V
—4 —tVeen=-1V

6 [ |

1
|

@

<

A
2 VGEN

[ 1 2 3 4
t — TIME (us)
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Drivers with Normally Open & e
Normally Closed Switches S
designed for ... BENEFITS

] Swi.l.chin Hi h Fre UenCieS ® Higher Signal Bandwidth Switching Capa-
9 g q bilities
= SWifChing in sa‘.e"i'e O OFF lIsolation > 60 dB @ 1 MHz
. . e B Radiati Resi h PMOS
Apphca'l‘lons D:it:::s adiation Resistance than
O Bipolar Drivers
u P.orfa.ble' Battery opera"ed ® Minimizes Standby Power Requirements
Clrcuﬂs o <1 mW Standby Power
. o ° . . ® Less Signal Distortion than CMOS PMOS
® Low Signal Distortion Switching Switches x
Circuits such as Audio Switching © Constant ON Resistance
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 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 < 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.

PIN CONFIGURATIONS SCHEMATIC DIAGRAMS
Flat Package Dual-In-Line Package v+" 3D
4
DF ,—..I:: 2
D2 3 74 S2 I *
sa 7] 5 N, T T 1
D.
D, _ 2
4 3] 23 v , . J:|J1asz
NC :’z 11 V+ INg
D3 ;’E (7071 VR (INHIBIT) IN213 1
$3 5] =L i 5 o5
o] s, e
?fOP VIEWs TOP VIEW
SW1 sw 2 10 = .
ORDER NUMBER: | LOGIC | o0 | o0 ORDER NUMBERS: Vg 0,
DG142AL orr DG142AP OR DG142BP g N
SEE PACKAGE 5 0 ON SEE PACKAGE 11
1 ON OFF —T
Flat Package Dual-In-Line Package
12
Dy 7] /];)——EJ Sy V-
vee] | v, DG142
NC £ 3} ll B vfn
NC |:"1’ < 71 V+
NC 5] [- [10,1 Vg (INHIBIT) 1
NCCE : [N, ":2
oyl fous, 2
7 8 TOP VIEW IN bd
Torview LoGic | sw1 | sw2 1°_§_[_r)_} Io,
ORDER NUMBER: ORDER NUMBERS: INy's ot a!i;;s
DG143AL 0 | OFF | ON DG143AP OR DG143BP !
SEE PACKAGE 5 1 _|ON | OFF SEE PACKAGE 11
*Common to Substrate and Base of Package T
SWITCH STATES ARE FOR V' — O
ViNn1 = LOGIC “1” INPUT AND VN2 =25 V BIAS V-
(POSITIVE LOGIC) DG143
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DG142 DG143

ABSOLUTE MAXIMUM RATINGS Storage Temperature . .............. —65 to 150°C
V+H1o V=, VDOrVg. . .« oveiiiiii e 36V Operating Temperature (A Sufflx) ..... . —5510125°C
VDOrVStoV— . oo 36V (B Suffix). .. ... —20 to 85°C
VptoVg. FR 22V Power Dissipation™

V+to VR . o 25 V Flat Package™™ ............. e . 750 mwW
V+ to V|N1 or V|N2 ..................... 25V 14PinDIP*™ ™ . ... 825 mW
VRtOV—. . ... . i i 25V *All leads welded or soldered to PC board.
VINTIOVINZ .« e v v ee e e L. ..., 1BV **Derate 10 mW/ °C above 75°C.
VINTOrVIN2tOVR - oo e e . 6V ***Derate 11 mW/ °C above 75°C.

VIN1Or VIN2tOV— . . ... .. e, 30V “Absolute Maximum Ratings are stress limits only. Exceed
Current (Any Terminal) . ........ . .......30mA 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
FFIX X TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC A SUFFI B SUF UNIT V+=12V,V-=-18V, VR =0, Vjy2 = 26V*
-55°C 25°C 125°C | -20°C 25°C 85°C
1 . 80 80 150 Vp=10V Is=-10mA,
— |oston Drain-Source 2 o Ving =3 V* (SWq 3 ON),
2 ON Resistance 100 100 150 Vp=8V Ving=2V* (SW2'4 oN)
s ) _ .
3w , Source OFF 1 100 Vg=10V,Vp=-10V
al Sloff) Leakage Current 5 100 Vs=8V,Vp=-8V
7 - p 700 Vo= 10V Ve ViN1 =2 V* (SWq 3 OFF),
5|c Ioiott) Drain OFF oA D= .Vg=-10V ViN1 =3 V* (SW2 4 OFF)
6|ln| P'° Leakage Current 5 100 Vp=8V,Vg=-8V
7 Channel ON -2 | -100 Vp=Vs=-10V VN1 = 3 V* (SWq 3 ON),
— | + 1 IN1 13
g| |'Dlem TIston) y eakage Current 5 | -100 Vp-Vg--8V VINT =2 V* (SWp 4 ON)
Input 1 Current,
. . Nl VINT=2V*
iNTL Input 1 Voitage Low 01 0 2 4 4 4 INT=2V
Input 2 Current, - " _ -
100, Nt Input 2 Voltegs Low 0.1 0.1 2 a 4 4 . VIN2=2V* VN1 =25V
—In M
input 1 Current
' 1 1 =3v*
1| [hN1H Input 3 Voltage High 120 60 60 150 00 00 Vint =3
Input 2 Current,
| =3V* VN =25V
12 IN2H Input 2 Voltage High 120 60 60 150 100 100 ViN2 =3V, VN =25V
13 ton Turn-ON Time 08 1 . .
us See Switching Time Test Circuit
14 toff Turn-OFF Time 1.6 2
-0
Source OFF *» il
Y = =
MG Capacitance 24 Typ 24 Typ Vg=0,1p=0
A Drain OFF . g
Vp = = f=1MH
16 nln Cp(oth) Capacitance 247Typ 24 Typ pF D=0.1s=0 1 MHz
.
171 [Co(on * Cstom g:;:;f;,‘i’: 28Typ 28Typ Vp=Vg=0
18 Off Isolation Typ > 60 dB at 1 MHz** RL=759
19| |1+ Positive Supply Current 4.2 45
20 s I— Negative Supply Current -2 -2.2 mA ViNT =2 V* or Vin = 3 V*, One Channel ON
Reference Supply
uh - -
2 P R Current 22 24
22 FL' I+ Positive Supply Current 25 25
23|y [1- Negative Supply Current -25 -25 uA ViN1 = VIN2 = 0.8 V*, All Channels OFF
Reference Supply
24 'R Current % 25

*VN 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. 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.

iconix

25V 12v
LOGIC “1” = SW. ON 5‘:\"":3'; INy v+
LOGIC 3v SWITCH
INPUT { ! ton, +Vg s b OUTPUT
4 <1008 25 vj \ toft, Vg o7l v
t<10ns o p (]
Vg = +10V A SUFFIX 1 r 0q
Vg = +8V B SUFFIX o |
SWITCH INg Ry CL
INPUT S LOGIC 1KQ 35 pF
09 INPUT
SWITCH Py— 0.1 ——
ouTeuT Vo=Vg P v é " (REPEAT FOR S3AND Sg)
—{ ton = toff RL*'DS(on) = ov' R 18v (DG142)
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TYPICAL CHARACTERISTICS

Vin 1 — INPUT 1 THRESHOLD VOLTAGE (VOLTS) t— TIME (us) DS(on) ~ DRAIN-SOURCE RESISTANCE (OHMS)

Vin/Vp — “OFF” ISOLATION (dB)

'DS(on) Vs
Temperature
100
10
1
-50 -25 0 25 50 75 100 125
T — TEMPERATURE (°C)
Switching Time vs Vp
and Temperature
2
16 Vp=-10V S
14
12 B el =
1 1
1 toft— 14 Vp=+10V
0.8
|~
0.6
‘OI'\
04
0.2
0
—~55-35-15 65 25 45 65 85 105 125
T — TEMPERATURE (°C)
VIN(th) Vs Temperature
T T L. 1
SW.1&3AREON —
- SW. 2 & 4 ARE OFF _|
2 —| L1 |
/////
=
hA\LLI swi CHEIS “OFF"
! <
VNt
ooy
-50 =26 0 25 S50 75 100 125
T — TEMPERATURE (°C)
“OFF" Isolation vs R
and Frequency
100
90
N
80 >
N
70 3
60
‘\\
50
40
30 ™
20 fF V+=+412V,V-=-18V
VR=0,R =750
10 T vin =220 mV RMS
] L LU L1l
105 108 107 108

f— FREQUENCY (Hz)

C — CAPACITANCE (pF)

| — ON SUPPLY CURRENT (mA)

Is{off) — SOURCE OFF CURRENT (nA)

s T T T T T T 7
| _ CAPACITANCE IS =1 MHI.‘
MEASURED FROM Ig=0
4 |— TEST TERMINAL
TO COMMON.
!
3 CD(on}
]
2 Cojott) - —
1
o
-10 -8 -6 -4-2 0 2 4 6 10
Vp — DRAIN VOLTAGE (VOLTS)
Is(off) vs Temperature
000

26

22

0.6

0.2

Capacitance vs VD

S==

T — TEMPERATURE (°C)

Supply Current vs

Temperature

T
H(on)

.

!'~(on)!

e

" on)!

-50 -256 0 25 &0

Equivalent “OFF’’ Circuit

T — TEMPERATURE (°C)

0.1pF
I
10 I3
s 3.2pF 3.5 pF
o— —O
—_—
r
viN 3.8 pF _[.
[,

75 100 125

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

+12v

RGen=0 ¢ o Vo
A
Vgen VINT |
I7 O |-
Tsv INy 10K T,
PULSE 10 pF

25V
VR

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

(VOLTS)

Vi — LOGIC INPUT

V|N — LOGIC INPUT VOLTAGE

VGEN =5V

=

VGE.N ::| \4

Vgen =0

Vo — OUTPUT VOLTAGE (VOLTS)
N

VGen= -1V

-2

-4

-6

/

4

|
N
.

-1.0 o 10 20
t = TIME (us)

3.0 4.0
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DG145 DG146

iconix

Drivers with Normally Open & ;I_HW
Normally Closed FET Switches ~—

designed for ... BENEFITS

® Higher Signal Bandwidth Switching Capa-

m Switching High Frequencies bilities
. ° . ° O OFF lsolation > 60 dB @ 1 MHz
L SAW|1ic'hln'g n sute““‘e ® Better Radiation Resistance than PMOS
ications Drivers
PP O Bipolar Drivers
n Por‘l‘able, Baf'l'ery Operu‘l'ed ® Minimizes Standby Power Requirements
CirCUits o <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 DG145 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 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
V+,
Flat Package 1 3
Qe { o N=Pi
RERE==E
SW1 | sw2 RS L1 'o,
sw3 | swa . [**".::Msz
OFF ON INg o= K)
ON OFF Ny .
t:"z
D 6
7 ‘8 L £ S3
TOP VIEW “——
ORDER NUMBER: S0 L 7o
DG145AL R g B =y
SEE PACKAGE 5 !
Flat Package Dual-In-Line Package %
1 14
D LT~ ———[®A S, 12
nee] | R DG145 v
neeE] | 20 v v
NC 4] < 119 V4 T
NC 5 ,r (101 Vg (INHIBIT)
necs] | (o7 20,
Y =L 52

'/TOPVIEwﬂ TOP VIEW N 9
1 7

ORDER NUMBER: Lo?c 2":: Zv:l 2| ORDER NUMBERS: N 1?@1 — 1 oDy

DG146AL | DG146AP OR DG146BP 2 >t ~ :51
SEE PACKAGE 5§ 1_|ON | OFF SEE PACKAGE 11

*Common to Substrate and Base of Package
SWITCH STATES ARE FOR “ 1
ViN1 = LOGIC 1" INPUT AND VN2 = 2.5 V BIAS Va 12
(POSITIVE LOGIC) DG146 -
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VporVgtoV—
Vp to Vg

V+1to VR .

V+to VN1 or VIN2
VR to V—

ABSOLUTE MAXIMUM RATINGS

V+to V-, Vpor Vg

VINTIOVINZ. o oo
VIN1 or VN2 to VR
VIN1or VIN2 to V—

Current (Any—Terminaf) ................... 30 mA

Storage Temperature . ... ... .. ...... —65t0150°C

Operating Temperature (A Suffix). . ... .. —55 t0 125°C
(B Suffix). ...... —20 to 85°C

Power Dissipation™

FlatPackage™™ ... ................... 750 mW

14 PinDIP*™™ 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.”

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 oNS. Ui
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC _ A susnx i _ B sut:nx uNIT V4 =12V, V- =18V, VR =0, Vinz = 2.5 V*
-s5°c | 26°Cc | 125°c | -20°c | 25°C | 85°C
- Is=-10 mA
1 g 10 10 20 Vp-=10V s
—1 |'DS(on) 3’;‘;2‘_’;;‘; Q@ 2 Vin1 =3 V* (SWq 3 ON),
2 15 15 25 Vp=8V Ving =2 V* (SWp g ON)
3 o Source OFF 10 | 1000 Vs=10V,Vp--10V
] o
a ;. Leakage Current 15 300 Vs=8V,Vp=-8V VINT =2 V* (SWq 3 OFF),
5¢c|, Drain OFF 10 | 1000 oA |LYD=10V.Vs=-t0v VIN1 =3 V" (SW3 4 OFF)
6|H D(off) Leakage Current 15 300 Vp=8V,Vg=-8V
2, o Channel ON -2 -100 Vp=Vg=-10V ViNT =3 V* (SWq 3 ON),
g| |'Dfom *Iston) | cakage Current 5 | -100 Vp=Vg=-8V ViNg =2 VT (SW3 4 ON)
Input 1 Current,
1 . . =2v*
° INTL Input 1 Voltage Low 0.1 01 2 4 4 4 ViNg =2
Input 2 Current,
A .1 \Y = Vv = v
10 , hiN2L Input 2 Voltage Low 0.1 0. 2 4 4 4 A IN2=2V*", VN7 =25
N Input 1 Current,
‘ \2 =3Vv*
1] [hN1H input 1 Voltage High 120 60 60 150 100 100 N1 -3
Input 2 Current
g v =-3V*", Vv A%
12] [hinzH 18put 2 Voltage High 120 60 60 150 100 100 IN2=3 V" ViNT =25
13| |ton Turn-ON Time 1 15
1 HS See Switching Time Test Circuit
18] |toft Turn-OFF Time 25 25
—D
Source OFF -e I
Y Vs -0, Ip =
s N Cslotf) Capacitance 3Tve 37w s°01p=0
A Drain OFF o~ =
T F Vp=0,lg=0 f=1MH
16 n‘n CDloff) Capacitance 3Tvp 3Typ o p-0.1s 2
Slel - Channel ON o At Ve Ve - O
7] [Colon) * Cslon)  gapacitance 28 Typ 28 Typ Vp=Vvg=0
18| |off 1sotation Typ >50dB at f = 1 MHz** RL =100 ©2,Cy =3 pF
19 [+ Positive Supply Current 42 45
2| = Negative Supply Current -2 -2.2 mA | "ViN1 =2 V* or Ving = 3 V", One Channel ON
U Reference Supply _ 24
21YlR Current 2.2 .
22 : I+ Positive Supply Current 25 25
23|Y [1— Negative Supply Current -25 -25 WA Vin1 = VIN2 = 0.8 V*, All Channels OFF
Reference Supply
R -25
2 'R Current 2 2

*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

LOGIC
INPUT
t, < 10ns
<10 ns

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.

N

o
Vg ——
09
0.1
o
—={ ton —— toff

25V 12v
SWITCH Ny v+
INPUT T T SWITCH
ton. +Vs o, ouUTPUT
toff, ~Vs Vo

Vg =10V ASUFFIX
Vg =8V B SUFFIX

Vg=Vg -
o SRL*'D

2 T_w T@
L

| R c,
LOGIC KQ 35 pF
INPUT
RL i
v (REPEAT FOR S3 AND Sy)
S(on) = VR (DG145)
ov —18v
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DG145 DG146

iconix

'DS(on) V§
& Temperature Capacitance vs Vp Typical delay, rise, fall, settling times, and
& 100 s —— — switching transients in this circuit.
- CAPACITANCE IS f=1MHz
; [~ MEASURED FROM 1g=0 7
TEST TERMINAL
b 4 I 10 coMMON. nzv
a g ! v+
w e €p(on) ?
« w 3 |
V,
8 ] z ! S ot BN
g ] Cp(otf) |
§ = et g 2
g . 1ok
< o CL
9 1 J) 10 pF
R VR V-
€ L L 18V —
z 0 = = = =
G -50 -26 0O 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
Switching Time vs VD be proportional increases in rise and/or fall
and Temperature Is(off) vs Temperature RC times.
2 1000
18 E —
16 e
E 100
14 & i I} s
Z 92 3 I T . cai —— | 2.
2 | |~ i S A | 5 6
H =T F S
= 1 — off - 10 === -3 4
Q b=
| o8 g SS== 23 »
L € 23
0.6 . 3 o=
ton | o 0
0.4 = S Vin — LOGIC INPUT
Vp=:10V .8 | -2
0.2 et K z
1 S 2 .
0 0.1 [
-55 -35 —15 5 25 45 65 85 105 125 25 45 65 85 105 125 4 [
T - TEMPERATURE (°C) T - TEMPERATURE (°C) 2
0
Supply Current vs , v v
-2 tvgen -
> VIN(th) vs Temperature Temperature e |
[
3 1 L .1 28 T 6
> SW.1& 3AREON —
= 4 ARE OFF . L ——] 4 A
8 - SW.2& 4 AR | z 22 (on) I\
£ 2 £ ] 2 \
- — 7 =4 1
[<] Z 18
s T——_—_—_—— & 0 —
o |~ [ 1—(on)! _2 b——VGen=1V
) 1 3 14 — |
5 + ALII SWITCHES “OFF" — : —4 I
w i 1 @
« 1 & 4
£ << é 10 1R(on)! e 2 ¢
- >
5 8 o6 w
2 i ]
z - z 2
[N 02 2 o
z 0 >
> =5 -25 0 25 50 75 100 125 50 -25 0 25 50 75 100 125 5 -2 3 v
0, GEN *
T - TEMPERATURE (°C) T — TEMPERATURE (°C) ’é _4 bR
'
. 4
“OFF" Isolation vs R 2 1
2
and Frequency
0
o
10 [ —2 '/
-4 —}VGen=-1V \/
20 A1 |
= R =1KQ A y -
g w2 L A pa 6
z ViN B8 A V, 4
& % p o A - 11
< 50 A LT SIGNAL 2 Vgen =-S5V
= RCE B
2 60 |—+H f SR 50§ 3 nFI R [)
& il Ll L L . A
80 “OFF” ISOLATION ¢ 20 LOG \VLNI -4
90 A - DRAIN OF "OFF"SWITCH t -6 3 a
Hil] B - SOURCE OF “OFF" SWITCH o 1 2
100 t = TIME (us)
0.01 01 1 10 100 .
f — FREQUENCY (MHz)
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2-Channel Drivers with SPST g
and DPST FET Switches Sikiconix

designed for . . . BENEFITS

] SWitChing High FrequenCies ° H.ig_;h.er Signal Bandwidth Switching Capa-
bilities
m SWitChing in Safe“i'l'e © OFF Isolation > 60 dB @ 1 MHz
. . ® Better Radiation Resistance than PMOS
Applications Drivers
O Bipolar Drivers
u P.orta.blel qufery operated ® Minimizes Standby Power Requirements
CerU“’S o < 1 mW Standby Power
. . N o . ® Less Signal Distortion than CMOS or PMOS
B 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 DG 180 and
DG183 be used for new designs.

PIN CONFIGURATIONS SCHEMATIC DIAGRAMS
v+
Flat Package Dual-In-Line Package om
o (i e—fmn s ¢ o,
| 13
Ne 2] (131N, Ny o r._.t: s,
ne 3] 2 v- L.y
ne 4] [T v »—ﬁ—
D
NC 5] 10,1 VR (ENABLE) Ing_ [ﬂ"::é;
ne cE] | [T, L2y !
oy s, — 1
7 8 TOP VIEW %
TOP VIEW 10 $12
ORDER NUMBER: ORDER NUMBERS: VR (ENABLE) DG151 v-
DG151AL DG151AP OR DG151BP ‘I,*"
SEE PACKAGE 5 SEE PACKAGE 11
J o
13 I 4
Flat Package Nz ok %ﬁ[—":l_g Sq
kT 1 "
N T
14,
S2
LOGIC | SWITCH
0 OFF 1 .
1 ON 9 D3
S| Ra oy
7
7 8 Dy
TOP VIEW ";\J:E
ORDER NUMBER: il e $
o ¥
DG153AL Vg (E:\JABLE)
SEE PACKAGE 5 =
*Common to Substrate and Base of Package ) o
SWITCH STATES ARE FOR LOGIC 1" INPUT DG153 v—
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DG151 DG153

iconix

ABSOLUTE MAXIMUM RATINGS

V+to V—or Vp. 36V
VptoV—............. 32V
VptoVg..... 22V
V+to VR e e e L.... 25V
VHtOVINTOrVIN2: « v o o e e 25V
VRtOV—. . 25V
VINTTIOVINZ - - oot e 6V
VINTOrVIN2tOoVR . .o oo 6V
VINTorVIN2toV— ... .. ... ... ... 30V

ELECTRICAL CHARACTERISTICS

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

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

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

Power Dissipation™

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

14 PInDIP*™™ ... 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.””

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 ITION: H
CHARACTERISTIC DG151A, DG153A DG151B, DG153B UNIT CPND IO f’ UNLESS N?TED
= - — = V+=15V,V-=-15V,VR=0
-56°C | 25°C | 125°C | -20°C | 25°C 85°C
1 ‘ Drain-Source 15 15 30 Q Vp=75V Ig=-10mA,
2] DS(on) ON Resistance 20 20 35 Vp=55V VIN=25V*
3|s . Source OFF 10 1000 Vg=75V,Vp=-75V
—w f
40, Stoff) Leakage Current 15 300 Vg=55V,Vp=-55V gV
— VN = 0. *
5| T Drain OFF 10 1000 Vp=75V,Vg=-75V N
— C|!D(off) Leakage C nA
6|lH ge Current 15 300 Vp=55V,Vg=-55V
7 Channel ON -2 -100 Vp=Vg=-75V
— + = -
Py D(on) * IS(on) Leakage Current = "0 Vo-Ve- 55V VIN=25V
Input Current, _ .
9 [} fiNL Input Voltage Low 01 01 2 4 4 4 A Vin =08V
- M
Input Current, _ .
10 IINH Input Voltage 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
—lo
Source OFF iy il
13]Y [ Cs(off) Capacitance 3 Typ 3Typ Vg=0,1p=0
—|N
A Drain OFF iy iy
T F | vp= = =
14 T Cp(off) Capacitance 3 Typ 3Typ p D=0,1s=0 f=1MHz
c Channel ON ot b _ N
15 Cp(on) * Cs(on) Capacitance 2.8 Typ 28 Typ Vp=Vg=0
i6 Off isoiation Typ > 50 dB at 1 MHz** R =100%,C=3pF
17 1+ Positive Supply Current 3 33
‘1.8- s I— Negative Supply Current -1.8 -2 mA VN = 2.5 V*, One Channel ON
V) Reference Supply
19 p|'R Current 14 =18
P
20 L I+ Positive Supply Current 25 25
Yii— i - -
ﬁ 1 Negative Supply Current 25 25 uA VN = 0*, All Channels OFF
| [ o Sy

*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. 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 “1” = SW.ON
LOGIC 3v
INPUT 2 ! §

1, <10ns

5V
t<10ns o-—]

WITCH
S Vg

|

INPUT
0.9
SWITCH ° 0.1
OUTPUT
—= ton —= toff

+15V
SWITCH ? v+
INPUT
SWITCH
o Vg S1 ~ |o, ouTPUT
tott. Vg O] | Vo
INg 1 Ry CL
LoGIC K 35pF
INPUT

(REPEAT TEST FOR S3 (DG153)
AND 15, S5 AND S,) (DG153)

&vﬁ v—é

oV -15V

Vg =175V ASUFFIX
Vg = 5.5V B SUFFIX

Vo= V. ls
O 7S R+ os(0m
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TYPICAL CHARACTERISTICS

'DS(on) Vs
2 Temperature
?O: 100
w
8
2
<
%
@
a
&
3 L
w10
Q
o
2 .
o
@
E4
<
z
o
]
.
:8 -50 -26 0 25 50 75 100 125
T — TEMPERATURE ("C)
Switching Time vs Vp
and Temperature
2
" [ ]
T
16 VD:—1w
14
212 //
. = 4 =
= — off =5 Vp=+10V-
| 08
L =
0.6
t,
04 Ul
Vp=:10V
0.2 i i

0
-55 -35 -156 5 256 45 65 85 105 125
T —~ TEMPERATURE (°C)

VN vs Temperature

E T T
a VR=0
2, V=412V
w V-=-18V-]
2 %‘)N
k ~
: T
>
OFF
3 oo
2
& o
o
I
=
=
2
2
z
I
z o
> 75 ~25 25 75 125
T — TEMPERATURE (°C)
"ORF" Isolation vs R
and Frequency
0
LAl
10 4
2 Ry = 1K LA
—~ B p »
8 w L
g w 1
= // 4l
< 50 A
2 [ R =101
2 60 |t Y
e i 4
c 70
80
£
100 :
0.01 0.1 1 10 100

f — FREQUENCY (MHz)

Capacitance vs Vp

5 —— T
CAPACITANCE IS =1MHz
I MEASURED FROM 1g=0 |
TEST TERMINAL
4T Tocommon.
z |
2 €b(on)
w !
z 3 1
S T
s Cpyoff)
g
5 2
o
1
(8]
1
0
-0 -8 -6 -4 -2 0 2 4 6 8 10
Vp — DRAIN VOLTAGE V)
IS (off) vs Temperature
tooo =]
<
z
-
2
w 100
©
[ =
2 T
e I
e
&
© 10
w —=
w =
o
€ = — ——
[=]
3
o
€ =
s
5
0.1
25 45 65 85 105 125
T — TEMPERATURE (°C)
Supply Current vs
Temperature
26 I
1
—
~ 22 (on) =]
<
£
£ p
£ 18
2
3
£ 1=(on)!
S 14
o
o
a 10
é i ———
2 o6 ] I"Ron)!
Z o
]
0.2
50 -25 0 25 50 75 100 125
T - TEMPERATURE (°C)
V, B A \Y
IN ~ A L
SIGNAL
SOURCE B
Z-500 500 3pFI R
V!
“OFF" ISOLATION £ 20 LOG IV
v

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

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

v+

?—15v

_E«Nv—o-————o/\/t— 5 Yo
|
R, Cp

I )D | 10K :l:'lOpF
—:[_- Vin L
_{VR £—15v
— V-

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

@

Nos o

(VOLTS)

)

Vjy ~ LOGIC INPUT

|
N

VN — LOGIC INPUT VOLTAGE

-2 —VGen=5V

Vg — OUTPUT VOLTAGE (VOLTS)
)

| Vgen=-1V

_s L1

2 A—Veen=-5v

-4

-6

0 1 2 3 4
t — TIME (us)

1-33
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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.il&_?h.er Signal Bandwidth Switching Capa-
ilities
m Switching in Satellite O OFF Isolation > 60 dB @ 1 MHz
. * ® Better Radiation Resistance than PMOS
Applications Drvers
O Bipolar Drivers
. P.orta.ble' Battery operated ® Minimizes Standby Power Requirements
C|rCU“'S o < 1 mW Standby Power
m Low Signal Distortion SWifChing ® |ess Signal Distortion than CMOS or PMOS
Switches
Circuits such as Audio Switching © Constant ON Resistance
DESCRIPTION

The DG1564 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 DG 184 (or DG185) be used for new designs.

PIN CONFIGURATIONS SCHEMATIC DIAGRAMS
Flat Package Dual-In-Line Package Wn
1 14
Dz L 152 D, q:,,lo——'r_.p Sz j 1
we 7] | [ 2 W <0,
e 3] [ v- A T 52
a oo v 1L
Ne 5] 701 Vi (ENABLE) . T 70‘
Ne ] .qdzp-m Mo “”’mr‘tza
|
ocTpe—tens
7 8 TOP VIEW i T
TOP VIEW
10 12
ORDER NUMBER: ORDER NUMBERS: Vo ENABLE)  DG152 v
DG152AL DG152AP OR DG152BP v+
SEE PACKAGE 5 LOGIC | SWITCH SEE PACKAGE 11 o
s} OFF
1 ON 3
—oDg
13
Flat Package Dual-In-Line Package N2 Iﬂ \/ I ;—02 Sa
S TR | 151N L e
o4 3] o v- YT
Ne 4] [T v+ 1 5
C D3
03 q:s:}_} [70,1 Vg (ENABLE) |N1?,_ ‘r:::gs
e g (5, A s
l
0, T ~o——{53 5 1 ,
- TOP VIEW .-.I::__E D4
TOl
ORDER NUMBER: ORDER NUMBERS: % (VAN $1
DG154AL DG154AP OR DG154BP Ve (ELOABLE)
SEE PACKAGE 5 SEE PACKAGE 11 3
*Common to Substrate and Base of Package
SWITCH STATES ARE FOR LOGIC “1" INPUT DG154 V2
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VINTtOVINZ2 -+« o oo et .
VIN1 or VIN2 to VR
VIN1Or VIN2tOV— . ..

ABSOLUTE MAXIMUM RATINGS

36V
36V
22V
25V
25V
25V

6V
30V

ELECTRICAL CHARACTERISTICS

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

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

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

Power Dissipation™

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

14 Pin DIP* ™ . . ... ... ... .. 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.”

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 DG152A, DG154A DG1528, DG 1548 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 g =-10mA
2 DS(on) ON Resistance 100 100 150 Vp=55V ViN=25V*
381, Source OFF 1 100 Vg=75V,Vp=-75V
4 vlv Stoff) Leakage Current 5 100 Vg=55V,Vp=-55V
— ViN=08V*
5 Z Dot Drain OFF 1 100 oA Vp=75V,Vg=-75V
6|1 Dlof Leakage Current 5 100 Vp=65V,Vg=-55V
7 Channel ON -2 -100 Vp=Vg=-75V
— ID(on) * IS(on) Leak c VinN=25V*
8 eakage Current -5 -100 Vp=Vg=-55V
Input Current, = *
, hNL Input Voltage Low 0.1 0.1 2 4 4 4 VinN =08V
rA
N Input Current,
, = *
10| |[hNH Input Voltage High 120 60 60 150 100 100 VIN=25V
1 ton Turn-ON Time 0.6 1
L — MS See Switching Time Test Circuit
12 toff Turn-OFF Time 1.6 2
D *
Source OFF » . - B
13 x Cs(off) Capacitance 2.4 Typ 24 Typ Vg=0,Ip=0
A Drain OFF [ - ) ) .
14 M CD(off) Capacitance 2.4 Typ 24 Typ pF Vp=0,Ilg=0 f=1MHz
: Channel ON i o
15(€ | Cp(on) *+ Cs(on) Capacitance 2.8 Typ 2.8 Typ Vp=Vg=0
16 Off Isolation Typ > 60dB at 1 MHz** RL=75Q
17 I+ Positive Supply Current 3 3.3
18 s I— Negative Supply Current -1.8 -2 mA VN = 2.5 V*, One Channel ON
U Reference Supply
9 P 'R Current 14 15
20 t I+ Positive Supply Current 25 25
21|Y|1— Negative Supply Current -25 -25 uA VN = 0, All Channels OFF
22 IR Reference Supply o5 _25
Current

*Vin 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 “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. 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 3V
INPUT l S
t, <10ns 25V i i
<10 ns ]

SWITCH

INPUT s
09
SWITCH Po— 0.1
OUTPUT
—= ton N

+15V
SWITCH ? v+
e SWITCH
s ~ |o OUTPUT
ton. *Vs 1 1
toff. ~Vg o | Vo
R c
N | L L
LoGIC " 1K Q 35 pF
INPUT
Vg V- (REPEAT TEST FOR S
ov _15y  (DG154); AND INp, S,
= AND S, (DG154)]
Vg=+75V A SUFFIX RL

Vg =155V B SUFFIX

Vg =Vg —mmm
© 7S R+ "os(om)
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DG152 DG154

"DS{on) — DRAIN SOURCE
ON RESISTANCE (OHMS)

iconix

TYPICAL CHARACTERISTICS

V|n — INPUT THRESHOLD VOLTAGE (VOLTS) t— TIME (us)

Vin/Vy — “OFF" ISOLATION (dB)

'DS(on) Vs
Temperature
100
|~
10
1
-50 -25 0 25 50 75 100 125
T — TEMPERATURE (°C)
Switching Time vs Vp
and Temperature
2
18 [ ]
1
16 Vp=-10v
/
14
1.2 Z/ ]
1 L1
1 — ‘oﬂ)' Vp=+10V
0.8 —
0.6
1,
04 —
Vp =10V
0.2 i i
0
—~66 —35 —156 5 25 45 65 85 105 125

T — TEMPERATURE (°C)

V|N Vs Temperature

IR
VR=0
V+=+12V
2 V—=-18 V]
ks
b |
OFF et
1
0
-75 -2 25 75 125
T — TEMPERATURE (°C)
"OFF" Isolation vs R
and Frequency
100
90
»
80 |
N
4
70 !
60
‘\~
50
40 N
N
30 N
20 | V+=+12V,V-= 18V
VR=0,R =750
10 I vy =220 mV RMS
0 IR L1l
10° 108 107 108

f — FREQUENCY (Hz)

C — CAPACITANCE (pF)

| — ON SUPPLY CURRENT (mA)

Is(off) — SOURCE OFF CURRENT (nA) o

Capacitance vs Vp

5 T T
CAPACITANCE IS f=1MHz
MEASURED FROM =0
TEST TERMINAL
TO COMMO!

i
3 €p(on)
——

2 Cpotfy —

1

0

~10-8-6 -4-2 0 2 4 6 8 10

Vp — DRAIN VOLTAGE (V)

IS(off) vs Temperature

/
10 ===
il
L
1
= —t—
=i ==
o 1
25 45 65 85 105 125
T — TEMPERATURE (°C)
Supply Current vs
Temperature
26
}
T
2.2 H(on)
B,
P
18
14 11=(on)!
10
06 — 1R(on)!
02
-50 —25 0 25 50 75 100 125
T — TEMPERATURE (°C)
Equivalent “OFF’’ Circuit
0.1 pF
I
{
s 3.2 pF 35 pF o
O— O

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

v+

?—15V

D

Vo

R CL
10K I 10 pF
5V
PULSE }_VR (I)—15v
Vo

J

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

(VOLTS)

Vin — LOGIC INPUT

VN — LOGIC INPUT VOLTAGE

a1

VGEN =45V

VGen=*+1V
R

Vgen =0

o k
EENEEE
Vgen=-1V

t
_2 \ ]

A

Vg — OUTPUT VOLTAGE (VOLTS)

-4 VA

-1.0 o 1.0 20 30 4.0
t — TIME (us)
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Drivers with Differentially E:3
Driven Normally Open and "™
Normally Closed FET Switches
d&SigﬂEd for ... BENEFITS

® Higher Signal Bandwidth Switching Capa-

m Switching High Frequencies

bilities
m Switching in Satellite © OFF lsolation>60dB @ 1 MHz
. . ® Better Radiation Resistance than PMOS
Applications Drivers
O Bipolar Drivers
u P?r'able’ Batfery operated ® Minimizes Standby Power Requirements
Circuits 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 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 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 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 < 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 DG163, 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 an
Dy C
2 Dy l;’I-—'/‘Ip——E:J Sy I ‘ ) .
NC NeC o 7} 1 [1373 1N, E_{ _L - 2
NC NC 3] : [iz0 v- S2
NC NC 2 < v+ N 9
NC Ncg .f [751 Vg (INHIBIT) 1‘:—<LT_P_] 1 Zo,
! ™, o s
Ne NeCE] E;:m, g
1= T C a5 [Logic [ swa [ sw2 | D' 2551
7 8 TOP VIEW
TOP VIEW 0 OFF ON 10 T
ORDER NUMBERS: 1 ON OFF ORDER NUMBERS: VR DG161 12
DG161AL DG161AP OR DG161BP V-
SEE PACKAGE 5 SEE PACKAGE 11 304
Flat Package ["* [—*@54
J_i _,—c‘:u
2
S — 14
Loaic | SW1 [sw2 7; | s,
sWw3 | swa :.
o] OFF ON | F_‘ﬁAT 5
1 ON OFF J | E':Dz
L 6
° I S3
1 8 VR1° | T 4 D,
TOP VIEW | ‘
ORDER NUMBER: DG163AL f:\w,ﬁﬂxf:" s
SEE PACKAGE 5
*Common to Substrate and Base of Package T
SWITCH STATES ARE FOR VIN1 = LOGIC “1" INPUT AND

Vin2 = 2.5 V BIAS (POSITIVE LOGIC) DG163 v

©1980 Siliconix incorporated
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DG161 DG163

iconix

ABSOLUTE MAXIMUM RATINGS

V+to V—

V+to Vp or Vg
VporVgtoV—
VptoVs..... .

V+to VR

V+to VN1 or VN2
VINTtOVIN2. - .« o oot

VN1 or VIN2 to VR
ViNtor ViN2 to V— ..

ELECTRICAL CHARACTERISTICS

All DC parameters are 100% tested at 25°C. Lots
to assure conformance with specifications.

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). ... ... —55 to 125°C
(B Suffix)....... —20 t0 85°C

Power Dissipation™

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

MPINDIP*™ ™ 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+=15V,V—=—15V, Vg = 0, ViNz = 2.5 V*
-65°C | 25°C | 125°C | -20°c | 25°c | 85°C
1 Drain-Source 15 15 30 Vp=75V Is ==-10 mA ' o
1 ["DS(on) i Q ViN1 =3 V" (SWq 3 ON),
2 ON Resistance 20 20 35 Vp =55V VinNg =2 V* 'SW2,4 ON)
3|s , Source OFF 10 1000 Vg =75V,Vp=-75V
—w #
3] st Leakage Current 15 300 Vs=55V,Vp=-55V
— 1 VINT =2 V* (SWy 3 OFF),
s, ot Drain OFF 10 1000 N VD=75V.V§=-75V | y,\1=3V" (SWyq OFF)
— n 4
6| H| Dloff) Leakage Current 15 300 Vp=56.5V,Vg=-65V
7 . " Channel ON -2 -100 Vp=Vg=-75V ViNT =3 V* (SWq 3 ON),
8 Dfon) * Is(on) Leakage Current 5 ~100 Vp=Vg= 55V ViNT =2 V* (SWp 4 ON)
Input 1 Current, = .
of |nn1L Input 1 Voltage Low 0.1 0.1 2 4 4 4 ViNT1 =2V
10| |1 Input 2 Current, 0.1 0.1 2 4 a 4 ViN2 =2 V*, Ving = 25 V*
' IN2L input 2 Voltage Low ) : IN2= cVINT TS
N Input 1 Current, HA
npu urrent, - .
1| [ hinte Input 1 Voltage High 120 60 60 150 100 100 ViN1 =3V
Input 2 Current, _ . _ »
12| | unon Input 2 Voltage High 120 60 60 150 100 100 ViN2=3V*, VN =25V
13 ton Turn-ON Time 1 1.5
— us See Switching Time Test Circuit
14| [ toft Turn-OFF Time 25 25
Y Source OFF *x s
Ve = -
18] | Cstoth) Capacitance 3Tve 3Typ §=0,Ip=0
—a -
Drain OFF . i
16 "Iﬂ CD(off) Capacitance 3Typ 3Ty pF | Vp=0,i5=0 f=1MHz
c Channel ON e b
17|”| Clon) * Cson)  Capacitance 2.8 Typ 2.8 Typ Vp=Vs=0
18] | Off Isolation Typ > 50 dB at 1 MHz** RL =100 2,C = 3pF
190 |1+ Positive Supply Current a a4
20 s - Negative Supply Current -2 -2.2 mA VINT = 2V* or Vin7 = 3 V*, One Channel ON
u Reference Supply
21p| 'R Current -2 22
—ip
22|, 1+ Positive Supply Current 25 25
vii- i _ _
23|Yfi Negative Supply Current 25 25 YA VINT = ViNg = 0.8 V*, All Channels OF F
Reference Supply
24f |iR Cutrent -25 -25

*VN 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

LOGIC
INPUT
4, <10ns

25V
t<10ns u—]

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.

N

SWITCH g
INPUT
0.9
SWITCH 0 0.1
OUTPUT
—=1 ton —w—i  toff

Vo

25V +15V
SWITCH N, v+
INPUT SWITCH
ton. *Vg s, 0, ouTPUT
toff. ~Vs (oo Vo
s
7.5V A SUFFIX 1 e
55VBSUFFIX O | A
N S
LOGIC 1 35 pF
INPUT

R
Vs Ry
L*DSlon) =

(REPEAT FOR S3 AND Sy)

oy (G163

1-38
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TYPICAL CHARACTERISTICS

t — TIME (us)

Vin 1 — INPUT 1 THRESHOLD VOLTAGE (VOLTS)

OFF ISOLATION (dB)

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

'DS(on) Vs
Temperature
100
.
1
10 =]
1
-50 -25 0 25 50 75 100 125
T — TEMPERATURE (°C)
Switching Time vs V
and Temperature
: L]
18 ]
1.6 Vp=-10V ;
14
12 ] -~
1 7
L~ toff | A Vp=+10V
0.8 t
LT
0.6 4!‘ i
ton Vp=+10V
04
02

o
-55 -35-15 5

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

VIN(th) vs Temperature

T T T I
SW.1& 3 AREON —

SW. 2 & 4 ARE OFF _|

=

Z
1 =
|- ALL SWITCHES “OFF” 3
|
<
~50 -256 0 25 50 75 100 125

T ~ TEMPERATURE (°C)

“OFF” Isolation vs R|_
and Frequency

==

0.1 1 10
f — FREQUENCY (MHz)

0

w IS

C — CAPACITANCE (pF)
~

0
-0 -8 -6 -4 -2 0 2 4 6 8 10

o 2 g
3 8 8

IS(off) = SOURCE OFF CURRENT (nA)

0.1

26

22

0.6

| — ON SUPPLY CURRENT (mA)

0.2

SIGNAL
SOURCE B
z2=50Q

Capacitance vs Vp

T T

CAPACITANCE IS f=

I MEASURED FROM

TEST TERMINAL

[ TO COMMON.
1

€b(on)
L
1
Cpioff)

Vp — DRAIN VOLTAGE (VOLTS)

IS(off) vs Temperature

T
SRS S S — T
1 I
25 45 65 85 105 125
T — TEMPERATURE (°C)
Supply Current vs
Temperature
I+{’ ) "1
—
-(on)!
——
b1 ”R(on);
-50 -25 0 25 50 75 100 125
T — TEMPERATURE (°C)
V B A \7
IN _0/ L
R
505 3 pFI L
V!
“OFF” ISOLATION £ 20 LOG—
A

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

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

+15V
?v+
RGen=0 g 1/ D Vo
A
Ry
10K T
10 pF

Lo

-15v

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

N & O ®

(VOLTS)

)

Vin— LOGIC INPUT

Vin — LOGIC INPUT VOLTAGE

-2 ———’.—VGENF 5V

Vg - OUTPUT VOLTAGE (VOLTS)

Vgen=-1V

>
-

-2

et

-4

[} 1 2 3 4
t — TIME (us)

©1980 Siliconix incerporated

sayd4Img Bojpuy £919d 1919a

p ([ [ote]]



DG162 DG164

iconix

Drivers with Differentially g

° _ Siliconix
Driven Normally Open and
[ ]
Normally Closed FET Switches
designed for . . . BENEFITS
[ SWifChing High Frequencies L ll;llllg';::: Signal Bandwidth Switching Capa-
®m Switching in Satellite o ooy Floaton 0B @ 1Mz
App“cuﬁons D:it:::s adiation esistance an
u Por'able’ Baftery operuted ° ;\)ni::::::SDt::ZI:y Power Requirements
CirCUifs © < 1 mW Standby Power

. . . . . ® Less Signal Distortion than CMOS or PMOS
B Low Signal Distortion Switching Switches

CirCUifs SUCh as Audio switching O 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 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 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 \{fn
1 14
Dy C 1S, D w9 s.
_ S mpam— 1
Ne —] [— N, NC 2} : [1373 1N, D,
NC =] i o] | 7 v s,
Ne =] v+ NeEE] < [ ve .2
r- 10— 7
ne ]} VR(INHIBIT) Ne 5] : (1033 Vi (INHIBIT) o r | <0y
NC ] — N, NeCE] =100 2 bt 4"::51
Dy —s4 (Y50 o re— P
7 8 | TOP VIEW
Torview LoGic [ sw1 | sw2 0 1
ORDER NUMBER: — ORDER NUMBERS: v, b
DG162AL 0 |0 ON | pG162AP OR DG162BP DG162 vl
SEE PACKAGE § ' |ON | OFF | SEEPACKAGE 11 v, s
Flat Package Dual-In-Line Package D4

13 INp D,
23v- \ Sy
CATa v Ny
13
103 Vg (INHIBIT) INy T

|
d 5
| o N, :
O 6
55 5 53
Topview” LOGIC Sw1 | sw2 TOP VIEW 10 ,
sw3 | swa K o
ORDER NUMBER: T on ORDER NUMBERS: R e
DG164AL N OFF DG164AP OR DG164BP St
SEE PACKAGE 5 1 ON j O SEE PACKAGE 11
1

*Common to Substrate and Base of Package
SWITCH STATES ARE FOR V| = LOGIC 1" INPUT AND
Vin2 = 2.5 V BIAS (POSITIVE LOGIC) DG164 V-

©1980 Siliconix incorporated
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ABSOLUTE MAXIMUM RATINGS

V+to Vp or Vg

VporVgtoV— ...
Vp to Vg
V+to VR
V+to VIN1T or VIN2.

VIN1 to VIN2. . .
VIN1 or VIN2 to VR
VIN1 or VIN2 to V—

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 . .............. -65 to 150°C

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

Power Dissipation™

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

MPInDIP*™™ . .. 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+=15V, V== —15V, VR =0, ViNz = 2.5 V*
! -55°C | 25°C | 125°c | -20°C | 25°C 85°C
- Ig=-10mA
1 Drain-Source 50 50 100 Vp=75V s
—— |rDSsion) ; Q VN1 =3 V* (SWq 3 ON),
2 ON Resistance 100 100 150 Vp =55V Ving =2 V* (SWp'4 ON)
3|s | Source OFF 2 100 Vg-75V,Vp=-756V
4] "I“ Stoff) Leakage Current 5 100 Vs=55V,Vp=-55V | vy =2V (SWq 3 OFF),
5| T IDloff Drain OFF 2 100 oA Vp=75V,Vg=-75V | ViNT =3 V" (SW24 OFF)
6 5 Dloff) Leakage Current 5 100 Vp=55V,Vg=-55V
7 , o Channel ON -2 100 Vp=Vg=-75V VN1 =3 V* (SWq 3 ON)
3| | 'Dlem Tislon) | gakage Current 5 700 Vo-Vs- 55V ViNT =2 V* (SWp 4 ON)
Input 1 Current
. . . 4 ViNT =2V*
9 HLIN Input 1 Voltage Low 01 01 2 4 4 N1
Input 2 Current
: .1 1 2 4 4 4 VIN2=2V*, ViNg =25V
10 | lIN2L Input 2 Voltage Low 0 o N IN2 IN1
— M
N Input 1 Current
g 1 100 ViN =3V*
1 | hintH 1nput 1 Voltage High 120 60 60 150 00 o IN1
Input 2 Current,
. 12 0 6 150 100 100 Vinz =3V*, ViNp =25 V*
2] |hiN2H Input 2 Voltage High 0 6 0 IN2 INT
13| |ton Turn-ON Time 0.8 1 o
— us See Switching Time Test Circuit
14 toff Turn-OFF Time 1.6 2
—o
v Source OFF = 3 Ve=0,1p =0
15| 1| Cstof) Capacitance 24 Typ 24Typ s=0.1p
—
A Drain OFF -~ Yy
F Vp=0,1g=0 f=1MH
16h'ﬂ Co(off) Capacitance 24Typ 24Typ P D s z
c Channel ON il > _ -0
1717 | CDlon) * Cslon)  capacitance 28Typ 28 Typ Vp=Vg=
18| | Off Isolation Typ > 60 dB at 1 MHz** R_L=75Q
19 |1+ Positive Supply Current 4 4.4
20| s I— Negative Supply Current -2 -2.2 mA VIN1 =2 V*or VN7 =3 V*, One Channel ON
() Reference Supply
-2 -2.2
2pllR Current
22| t I+ Positive Supply Current 25 25
—]
23|Y | 1- Negative Supply Current -25 -25 uA VIN1 = ViNg = 0.8 V*, All Channels OFF
24 ' Reference Supply _25 25
R 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. Vy is the steady state output with switch on. Feedthrough via gate capacitance may result in

spikes at leading and trailing edge of output waveform.

LOGIC 1" = SW. ON

LoGIC av
INPUT / !
t <10ns 25V
t<i0ns O L_ _
SWITCH ¢
INPUT
09
SWITCH R 0.1
ouTPUT
—=1 ton ——1 toff

25V +15V
SWITCH INy V+
INPUT SWITCH
ton. +Vg S5 o, ouTPUT
toff, ~Vs o—4——oT - Vo
s o
75V A SUFFIX 1 A a 1
55VBSUFFIX O |
N R S
LOGIC U K 35 pF
INPUT
Vo=Vg b (REPEAT:FO:S AND Sq)
0= Vs 3 2}
RL*DS(on) = VR (DG164)

-15V

©1980 Siliconix incorporated
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DG162 DG164

ICONIX

TYPICAL CHARACTERISTICS

'DS(on) Vs
Temperature
100
W L1
¥
gs
z 8 o
g 2
<
&5
| @
TE
g8
1
—-50 —-25 o 25 50 75 100 125
T — TEMPERATURE (°C)
Switching Time vs Vp
and Temperature
2
[ {
16 vp=-1ov [+
14
=z 2 1
=T I
£
H toft” LA Vp=+10V
I 08 —-
- LT 1
0.6 +
0a ton Vp=+10V
0.2

0
65 -35-15 5
T — TEMPERATURE (°C)

VIN(th) vs Temperature

25 45 65 85 105 125

[ 1

N

T T T 1
SW.1& 3AREON —
SW.28& 4 ARE OFF _J

V|n 1 - INPUT 1 THRESHOLD VOLTAGE (VOLTS)

T
| ALL SWITCHES “OFF"” 3
i 1 Z
0
-50 =25 0 25 50 75 100 125
T — TEMPERATURE (°C)
“OFF" Isolation vs R
and Frequency
100
s 90
= N
> 80 >
=] Ny
: 70 g
3 e
- ™
L 50
g
© 40 q
| N
30 B
2
z 20 V+=+412V,V-=-18V
> VR=0,R =750
0 b R L
VN = 220 mV RMS
0 RN L1l
105 108 107 108

f — FREQUENCY (Hz)

C — CAPACITANCE (pF)

15(0") — SOURCE OFF CURRENT (nA)

| — ON SUPPLY CURRENT (mA)

Capacitance vs Vp

5 T T T ™
CAPACITANCE IS f=1MHz
" MEASURED FROM le=0
| TEST TERMINAL s
4 [ T0 COMMON.
i
3 Cpion) —
2 Cp(off) I —
1
0
-10-8-6 -4-2 0 2 4 6 8 10
Vp — DRAIN VOLTAGE (V)
IS(Off) vs Temperature
000

=

|

= -+
e
Fr
111 | 1 I I T
oo L T T T T T 1171
25 45 65 85 108 125

T — TEMPERATURE (°C)

Supply Current vs

Temperature
26 l
22 IﬂI )

l/
18—
14 1= (on)!
1.0
I

06 —1 "R(om'
0.2

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

Equivalent “OFF"’ Circuit

0.1 pF
i
1
¥
s 3.2pF 35 pF D
o——| p—-<—o
—_—
T
3.8 pF \

VL T

b

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

V+

?—15\/

D

Vo
R

c
L L
10K 10 pF

d

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

i

(VOLTS)

Vi — LOGIC INPUT

VN — LOGIC INPUT VOLTAGE

-2

VGEN=*+1V
4 N

-2

V, =0
_a GEN

Vg ~ OUTPUT VOLTAGE (VOLTS)

-2

-4

HEnl
J

-1.0 0 10 20 3.0 4.0
t — TIME (us)
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Siliconix

Monolithic 4-Channel Driver
with PMOS Switches

designed for . . .

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

B Low Leakage Switching such
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).

BENEFITS

® Easily Interfaced
O TTL, CMOS, DTL Direct Drive Compa-
tibility
® Reduces External Component Requirements
O No Interface Components Required
O Voltage—Limiting Diodes Protect PMOS
Gates

FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM
V‘]’;ﬂ w\é)L 12\(/-;
51:‘% o] :/ 3o b ,
s 0 R iE ;;1 oD
e :1 A} s 5] 8
545 L E ~/'I/L_ i ! !
D L i
8 [ L
INy O— | I T
“TED> || : PRl SET= = &'N
IN3 O
NgO—T—— N N i .
»D_D‘” 7 ’_J»J L
1 o5,
o10 &5 é'ﬁ l/
Vg V- Vg % '\1
o K T —
LOGIC | SWITCH ¢ "—I'_l = s,
0 ON
1 OFF
SWITCH STATES ARE FOR LOGIC “1” INPUT. " os
(POSITIVE LOGIC) Vi V-

PIN CONFIGURATIONS

Flat Package Dual-In-Line Package

B

152 Sz [eh Sz

Sq $q Sa 2 [33 Sq
[ v+ D3} [z v+
NC Vg NC 4] [ave
v-* A V- 5] o v
INg Ny INg 5] ERRL
N
INg [ 1IN, N3 7] [51 IN2

TOP VIEW
ORDER NUMBERS: DG172AP OR DG172BP
SEE PACKAGE 11

DG172CJ
SEE PACKAGE 7

7 8
TOP VIEW

ORDER NUMBER: DG172AL
SEE PACKAGE 5

*Common to Substrate and Base of Package
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DG172

iconix

V+toV—.. ..
V+toVp....
V+to Vg
VY§to V-
Vp toV—.
Vg to Vp
ViptoV—
VLtoVIN ...
V| to VR
VIN to VR

ABSOLUTE MAXIMUM

Current (Any Terminal)
Storage Temperature (A & B Suffix) .. ...

RATINGS

(C Suffix)

ELECTRICAL CHARACTERISTICS

36V
25V
25V
36V
36V
25V
30V
6V
6V
6V
20 mA
—65 to 150°C
-65 to 125°C

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

Power Dissipation®

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

14 Pin DIP (ceramic)*** . . . . . . . 825 mwW

14 Pin Plastic DIP**** | .. 470 mW

*All leads welded or soldered to PC board
**Derate 10 mW/°C above 75°C
***Derate 11 mW/°C above 75°C
****Derate 6.3 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.”

MAX LIMITS
= TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC DG172A DG1728 DG172C UNIT |\, 10V, Ve = 20V, V = 5V, Vg = 0
-55°C | 25°C | 125°C | -20°C | 25°C | 8s°C 25°C
1 BrainaS 150 150 250 | 150 150 200 200 Vp=10V 1= ~F M
7] |rDs(on) Drain-Source 300 200 350 | 225 225 300 300 e [Vp=o N
M sistance 750 | 450 600 | 500 | 500 500 500 Vp = -10V VIN =08V
Source OFF = -
4 ; 15(off) Denkuge Current -1 | -1000 -5 | -100 -10 vs--1ov.vp=tov | oy,
5| ¢lip(off) E;:LZ;FCFUNEM -4 | -4000 -10 | -300 -10 nA | vp=-10V,vg=10V
—1n
6| |1Dton *Isionl  Chorme O one 4 | 4000 10 300 10 Vp=Vs=10V ViN =08V
Input Current, =
7{, [N Inbut Vorsge' Low -05 | -05 -05 -1 -1 -1 -1 mA | vin=0
8| [inn Input S‘(‘;[Z:;'High 0.1 0.1 10| o1 1 10 1 WA | Vin=5V
S| [ton Turn-ON Time 03 05 0.08 Typ* )
10]D | togs Turn-OFF Time 0.75 1 0.5 Typ* us See Switching Time Test Circuit
1Y Source OFF -
11 {n | Cs(off) Copouitance 5 Typical® Vg=0,1p=0
A Drain OFF
12|m | Coloff) C;:'a'::hance 18 Typical* pF Vp=0,i5=0 f=1MHz
! Channel ON -
13|c | CD(on) * Cs(on) Ca:;‘diance 28 Typical* Vp=Vg=0
—
14| | off 1solation Typ > 50 dB at 5 MHz* R =1009,Cp = 3pF
15| 1+ Positive Supply Current 3 3 3
6| [1- Negative Supply Current 51 5 51
77 ) 57 5.7 57
| ——— = |
sl Logic Supply Current > 5 = mA  |=—pq Vin =0, One Channel ON
19 l; o Reference Supply 36 -36 -36
] Y Current
20| P [1+ Positive Supply Current 10 10 10 A
21 t = Negative Supply Current =20 ~20 =20 s
22| Y[} Logic Supply Current 75 35 a5 mA | Vin = 5V, All Channels OFF
23| |- gic Supply Gurd 70 70 70 WA | 1r=0]
24| |Ig Reforance Supply -45 -45 45 mA
*Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing cmMD

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(y 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 5V 'x
t<10ns 25V
t<10ns
0
SWITCH
INPUT v
ofos
SWITCH / Vo 0.1
OUTPUT
—= ton |=— = tont

5V nov
™ I

SprTcH SWITCH
INPUT
$q D4 ouTPUT
Vs =+10V O I A Vo
c
IN | R L
Logic o K% 35 pF
INPUT
dva v
ov -20v
(1/4 CIRCUIT SHOWN) Vo=V A
REPEAT FOR S — Sg. S RL* "Ds(on)
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TYPICAL CHARACTERISTICS

Iy — LOGIC INPUT CURRENT (uA) t — TIME (ns) rDS(on) — DRAIN SOURCE ON RESISTANCE (OHMS)

\V.NV\VLl — “OFF" ISOLATION (dB)

'DS(on) VS Vp and

Temperature
800
700
600
500
400 O I
= 125°C
300 = 26°C
= —55°C
200 PP !’
100 ™~ P— T—
. i
-10-8-6 -4-2 0 2 4 6 8 10
Vp — DRAIN VOLTAGE (VOLTS)
Switching Time vs Vp
and Temperature
800
p
600
Vp=+10V
o A
— 1 .
— toff L1
400
|—t VD =-10V
1 "1
200 ‘L ton
—t< VD=f10\4._
. ] Il
oo

0
-55-356-15 &

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

I/n vs VN and Temperature

100
80
| _ss°c
¢ 1~ 25°C Vp=0
60 % ZSOT |
A
a0 1N 1125"cI I
\\ & 25°C 1g=0
N\ <% ~55°C
20 04:4 {
o L
0 1 2 3 4 5
V) - LOGIC INPUT VOLTAGE (VOLTS)
“OFF" Isolation vs R_
and Frequency
100
20
80
N
0 ST Ry = 1002
60 HISNLL ™
h T
50 N ~
40 =
R_=1KQ | TN
L ~
30 S
20 =
10
0,05 6 7 8
10 10f 10 10

f — FREQUENCY (Hz)

Capacitance vs Vp or Vg

80 T T T T T T
CAPACITANCE 1S MEASURED
70 FROM TEST TERMINAL TO
COMMON.
E 60 # Jv*
; f=1MHz
Q 50
z
<
= 40
54
S Cp(on) /
% 30 T :
o T T
i C
o 20 Dioff) 4
10 Cs(off)
0

-10-8 6-4 -2 6 2 4 6 8 10
Vp OR Vg — DRAIN OR SOURCE VOLTAGE (VOLTS)

ID(off)/1S(0ff) VS

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

Vi
?5v

Rgen =0 D v,
A lo o

e TS T L
— VGEn '—D—D_‘ 10K 10 pF
L IN
LOGIC
INPUT VR -20v

— — V-

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

(VOLTS)

LOGIC IN -

Vin — LOGIC INPUT VOLTAGE

2 Vgen =5V —

a

~

o

Vgen =1V —

L1

Vour — OUTPUT VOLTAGE (VOLTS)
o n a0 b b

Temperature
< 1000
=
-
z
s
&
S 100
N 15(off) (B SUFFIX) =
g 1p(off) (A SUFFIX) J L7
o P
b4
&
ot 10
L — A+
£ —
2 2 T 11
© | (B SUFFIX)
1 = 's(off)
5 s== Is(att) (A SUFFIX) =]
£ S S S S—
s I -
5 o I |
25 45 65 85 105 125
T - TEMPERATURE (°C)
Supply Current vs
Temperature
6 TT
ViNL=0V
_ s VINH=5V ]
<
£
o4
il
o
R
o
; S‘ Iy g AND Igy
1
2 T
., I"“’ |L+—--
"
-55-35-15 5 25 45 65 85 105 125
T — TEMPERATURE (°C)
Viv B ———o/ A Vi
SIGNAL
RCEB R
et 50 3PFI L
s Vin'
“OFF” ISOLATION £ 20 LOG —
rVL‘

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

—2 A

—4 GEN = —5 V7
-6 1 1
-1 [ 1 2 3 4
t— TIME (us)
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DG180-DG191 Seri

iconix

High-Speed Driver with 7

Siliconix
JFET Switches designed for...
m Fast Acquisition Speed in BENEFITS
Sample and Hold Circuits o Etiminatos Large Signd Eivr
m Low Leakage Switching T o O e B S
Applicaﬁons i.e. Sample and ® Increased Current Handling Capabilities

O 200 mA Maximum Switching Current

[ ] [ ]
Hold Circuits . e o
® Higher Bandwidth Switching Capabilities

] High Frequency Signal . O Cross-Talk and OFF Isolation > 55 dB

° ° - . at 1 MHz (75 Q Load)
Switching such as Video S Is . oy interfoced

O TTL, DTL, RTL Direct Drive
Compatibility

Less Signal Distortion than CMOS or PMOS
Switches

O Constant ON Resistance

Low Voltage Drop Across Switch in the ON
State

O rds(on) S 1082

Audio Signals

m Low Level Switchi
Impedance Circuit:

m Fast, Low Resistance D/A
Ladders

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)
Vi v+
PART R L ,J
oN
NUMBER TYPE (MAX) %
DG180 Dual SPST 10 |
DG181 Dual SPST 30 N
DG182 Dual SPST 75 1 .
DG183 Dual DPST 10
DG184 Dual DPST 30 R
DG185 Dual DPST 75 |
DG186 SPDT 10 -
DG187 SPDT 30 .
DG188 SPDT 75 i
DG189 Dual SPDT 10
DG190 Dual SPDT 30 £
DG191 Dual SPDT 75 j
1
t
]
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PIN CONFIGURATIONS

Metal Can Package Flat Package

1 14

DUAL SPST
LOGIC | SWITCH
o] ON
1 OFF

SWITCH STATES ARE

FOR LOGIC 1" INPUT

TOP VIEW

ORDER NUMBERS:
DG180AA OR DG180BA
DG181AA OR DG181BA
DG182AA OR DG182BA

SEE PACKAGE 2
*Common to Substrate and Case

8

(POSITIVE LOGIC) :'opwsw

DG181AL

ORDER NUMBER:

SEE PACKAGE 5
*Common to Substrate and Base of Package

Dual-In-Line Package

S "\..’.J-ﬁ‘_' . 143 52
N =] o] ! tE] Dy
Ne 3] E}: Ne
NC 4] 111 NC
INy 5] 10,1 INp
v 8] [ v-
v 7] [5 ve
TOP VIEW

ORDER NUMBERS:
DG180AP OR DG 180BP
DG181AP OR DG181BP
DG182AP OR DG 182BP

SEE PACKAGE 11

Flat Package

Oyt 6584
nNecz) ! [T50INg

DUAL DPST oot =
LOGIC | SWITCH ssﬁﬁt_:: [55 VR
a OFF Sa o fz v

1 ON D46} ; TV
ne7) [N,

SWITCH STATES ARE L

FOR LOGIC 1" INPUT
(POSITIVE LOGIC)

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

Dual-In-Line Package

TOP VIEW

ORDER NUMBERS:
DG183AP OR DG183BP
DG184AP OR DG184BP
DG185AP OR DG185BP

SEE PACKAGE 12

SPDT Metal Can Package Flat Package
LOGIC [ sw1 | sw2 NC %’-—E Ne
0 OFF | ON NC |=3: b= N
1 ON OFF Dy = ¥ ;:, D,
s ,:;(.__?_ ‘_1_)“:—_—; Sy
SWITCH STATES ARE ne=t—O o
FOR LOGIC 1" INPUT v+ = = v+

(POSITIVE LOGIC)

TOP VIEW

ORDER NUMBERS:

7
ToP VIEW

Dual-In-Line Package

TOP VIEW

ORDER NUMBERS:

DG186AA OR DG186BA

DG187AA OR DG187BA

DG188AA OR DG188BA
SEE PACKAGE 2

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

DG186AP OR DG186BP
DG187AP OR DG187BP
DG188AP OR DG 188BP

*Common to Substrate and Case

SEE PACKAGE 11

Flat Package
DUAL SPDT
SW1 | sw3
LOGIC sw2 | swa
(o] OFF | ON
1 ON OFF

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

7 8
TOP VIEW

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

Dual-In-Line Package

01y [0 8
neez] ! (501N,
p—a —
D33} ,j [ih v
ss——_Y [Eve
SqE [Zov
1
DyoEl, [TV
1
neo7] ! (101N,
b, i o——us,

TOP VIEW

ORDER NUMBERS:
DG189AP OR DG 189BP
DG190AP OR DG190BP
DG191AP OR DG191BP

SEE PACKAGE 12

1-47
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DG180-DG 191 Series

iconix

ABSOLUTE MAXIMUM RATINGS Currents (SorD) 302,752 . . . . . . 30mA

1020nly . . . . . . 200mA

VHtoV= o e e e e 36V Storage Temperature . . . . . . —65t0150°C
V#toVp . . . . o 3BY Operating Temperature (A Suffix) . . —55to 125°C
VptoV— . . . . . . . . . . . . .. 33V (B Suffix) . . —20 t0 85°C
VptoVg . . . . . . . . . .. . . .12V Power Dissipation*
VLtoV— . . . . . . . . . . .. .. 3V MetatCan** . . . . . . . . . . .450mW
VLWOVIN. « o o o 8V 14Pin DIP*** . . . . . . . . . .8285mw
VL to VR o 8V 16PinDIP*™** . . . . . . . . . .900mw

. Flat Pack®***** . . . . . . . . . .900mw
VINOVR. . . . . . . . ... ... 8V *All leads welded or soldered to PC board.
VRtoV— . . . . . . . . ... ... 21V **Derate 6 mW/° C above 75°C.
VROVIN: . - - « . . ... 2v ***Derate 11 mW/°C above 75°C.
Current (Any Terminal except SorD). . . . 30mA ***“Derate 12 mW/°C above 75°C.

*****Derate 10 mW/°C above 75°C.

““Absolute Maximum Ratings are stress limits only. Exceed-

ing these limits may cause device damage. Electrical

Characteristics 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
sTic T T o TEST CONDITIONS, UNLESS NOTED:
CHARACTER - - - - - V+=15V,V-=—15V,V) =6V,Vp=0
-ss°c | 25°c | 125°c | -20°c | 25°c|8s’c
Orain Source Ig =10 mA
1 pSlon) ON Resistance 10 10 20 15 15 25 Q Vp=-75V Vin=08Vorzoy Now!
Vg =10V, V, 10V
10 1 S YD
2 . Source OFF 000 N e V+=10V,V—=-20V
1 ; S(otf) Leakage Current 10 1000 15) 300 Vg=75V,Vp=-15V
! na [ Vp-10v.vV, ViN=20Vor08V
1 1 D + Vs IN
4 2 . Drain OFF ° 000 sf 300 V+=10V, V- Note 2
— ) .
g1 5] o Leakage Current o | 1000 5] 300 Vp =75V, Vg =75V
g Channel ON =
A 10(0n) * 1S(on)  { eakage Current -2 -200 -10| -200 Vp=Vg=-75V
a8l 7 'Dss Saturation Drain Current 300 Typical* mA 2 msec Puise Duration
P
2|g Toput Current
e : -250 | -250 -250 | -250 | - - v, o
4 I L Input Voltage Low 2 250} -2%0 N
HINNE Input Current, 10 20 10f 20 - Vin =5V
g INH Input Voltage High N
@
10 t, Turn-ON Time 300 350
° — o == ns See Switching Time Test Circuit
i [ Turn-OFF Time 250 300
v e
12| NI Cgorn) Source OFF Capacitance 21 Typical® Vg=-5V.1p=0
— a
131 M| Cplotn Drain OFF Capacitance 17 Typical® 3 Vp=5V.15=0 f=1MHz
14] & | Cotom * Cston) _ Channel ON Capacitance 17 Typical” Vp-Vs-0
15 OFF Isolation Typical >55dB at 1 MHz * Ry =75 Q
Drain-Source . 15 =-10mA
1 DS(on) ON Resistance 30 30 60 50 so| 75 a Vp=-75V Vin-08vorzoy Nl
Vg=10V,Vp=-10V,
2ls , Source OFF ! 100 S| e V+=10V.V==-20V
3| W] e Leakage Current 1 100 s| 100 Vg=75V,Vp=-75V
' 3
T Vp=10V,Vg=-10V, ViN=20Vor08V
4] c \ Drain OFF ! 100 S 100 nA V+=10V,V-=-20V Note
1+ Dioff)
gl s Leakage Current 1 100 5| 100 Vp=75V.Vg=-15V
4 Channel ON VR
al s 1D(on) *15(0n)  ggkage Current -2 | -200 10| -200 Vp=Vs=-75V
w
2
5 Input Current, B
- - - - - - Vin =0
|8l 7 o] Input Volisge Low 250 250 250 250 | -250 | -250 IN
gls~ uA
Input Current, -
- 1 ViN=5V
g 8 "IN Input Voltage High ° 20, ol 20 N
: Turn-ON Tim: 150 180
8| ° fon . i ns See Switching Time Test Circuit
ol 10 toff Turn-OF F Time 130 150
er— ©
u FF
" ; Cs(off) Souree O 9 Typical* Vs=-5V,Ip=0
A Drain OFF . .
12| m| Cplotn Copasitance 6 Typical oF Vp=-5V,ig=0 =1 MHz
—
c Channel ON . IV
13 Colon) * Cslon)  Capacitance 14 Typical Vp=Vs=0
4 Off Isolation Typical > 50 dB at 10 MHz R =750
Drain-Source . Is=—10mA
! fOs(on) ON Resistance s s 100 100 100} 150 Vo=-1ov ViN=08Vor20V Note 1
Vs =10V, V,
s [ Source OFF 1 100 5| 100 v otovy
- o
B Leakage Current 1 100 5| 100 Vs=10V,Vp
T Vp=10V,Vg=-10V, ViN=20Vor08V
M 1D(otf) Drain OFF ! i SL'f A | veetovivo- 20y Note 2
s }— | oo
§ 5 Leakage Current 1 100 s| 100 Vp=10V,Vg=-10V
Channel ON
5 - - -10] - “vg=-10V
§ 6 '0onl * 1SNl | akage Current 2 200 10| -200 Vp=Vs=-10
@
al8 Input Current, . ~ . B B B B
glgl ™ Input Voltage Low 250 | -250 | -250 | -250 | -250 -250 Vin=0
K L Input Current, uA
put Curcent,
8| @ 'INH Input Voltage High 0 20 o) 20 ViN=5V
IR ton Turn-ON Time 250 300
@ ns See Switching Time Test Circuit
al toff Turn-OFF Time 130 150
—] o
Source OFF
Y 9 Typical* - -
_'_‘_ n| Cstern Capacitance ypical Vs=-5V,1p=0
A Fi
12| m| o Z;‘:I‘l;' 6 Typical® of | vp--sv.i5-0 =1 Mz
b !
c Channel ON R
13 Colon) * Csfon) Capacitance 14 Typicai Vo=Vs=0
4 Off Isolation Typical > 50 dB at 10 MHz R_=750

NOTES: 1. Viy =0.8 Vor 20V to turn ON switch under test. 2. V)N =0.8V or 2.0 V to turn OFF switch under test.
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ELECTRICAL CHARACTERISTICS Power Supply Current (25°C)

A OR B SUFFIX MAX LIMITS
CHARACTERISTIC DG180, DG181 DG183 DG186 UNIT TEST CONDITIONS, UNLESS NOTED:
DG182, DG189 DG184 DG187 V+=15V,V-=-15V,V| =5V,VR=0
DG190, DG191 DG185 DG188
1+ Positive Supply Current 1.5 3 0.8
- Negative Supply Current -5 5.5 -3
Al V=0V
L 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
Al V|N=5V
I Logic Supply Current 45 45 3.2
IR Reference Supply Current -2 -2 -2

CMJA + NC — DG184,DG 185
CMJA + NIP — DG183

CMJB + NC — DG181, DG182,
DG190, DG191
CMJB + NIP — DG180, DG189

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

CMJC + NC — DG187, DG188
CMJC + NIP — DG 186

DG186 — DG191

5V 1BV

Ve v+ SWITCH A Vee
? 5V ? 1BV INPUT T T SWITCH
SWITCH gﬁqﬁn S3 O3 ouTPUT
INPUT Sq ] Dy v ton, Vg =43V o A Vo
ton, Vg =+3V ] | toff, Vs = -3V 051 g
= R L
fott: Vs =3V Ny D D | ook IWDF Locic ™1 | oL
..<| ).D__J 30 pF
LoGic
INPUT = = INPUT :[
Vo= Vs Ry Vg (L—wv (REPEAT TEST FOR X ==
0 Vsg—ro o L ov V- IN; AND S) Vo=Vg ——t— (REPEAT TEST FOR
L*'DS(on) = RL*fDS(on) = R i VVEE IN,, S AND Sq)
LOGIC “1" = SW. ON
LOGIC 3v
ineoT 15V F 1 NOTE: LOGIC INPUT WAVEFORM
<10 : :
:; <10 :: 0_7 r_ IS INVERTED FOR SWITCHES
THAT HAVE THE OPPOSITE
LOGIC SENSE CONTROL
SWITCH v 3V
INPUT
0.9 Vo
SWITCH ym— 0.1 Vg
OUTPUT
—= o —— loff
APPLICATION HINTS*
Vin
V+ V- Vo VR Logic Input Vg
) Positive Negative Logic Reference Voltage Analog
Switch .
Family Supply  Supply  Supply Supply  V|NH Min/ Voltage
Voltage Voltage Voltage Voltage VN Max Range
(V) (V) (V) (v) (V) (v)
10 | +15** -15 +5 Gnd 2.0/0.8 ~7.5t0+15
and +10 -20 +5 Gnd 2.0/0.8 ~12.5t0 +10
300 | +12 -12 +5 Gnd 2.0/0.8 -4.5t0 +12
+15** -15 +5 Gnd 2.0/0.8 —10to +15
7% 9 | +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.
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DG180-DG191 Seri

1ICONIX

TYPICAL CHARACTERISTICS

Supply Current vs Temperature

lin vs VN and Temperature

5 100
ViNL =0
ViNH = 5V
3z 4 < 80
H -
A EASS 5 -
w3 ~ ~ I — € 60 N -liNL
g I~ 2 \
3] 1 ° ~
% 2 I~ S 40 N
= ~ a
g I 2 L
~lg I ~
i : :
- 1 —+— = 20
1+
. ||
r 'INH
] 0
-556 -35 —-15 5 25 45 65 85 105 125 -55-35-15 5 25 45 65 85 105 125
T — TEMPERATURE (°C) T— TEMPERATURE (°C)
10 Q 30 Q 75 Q
DG180 DG181 DG182
DG183 DG184 DG185
DG186 DG187 DG188
DG189 DG190 DG191
2 rDS(on) Vs Temperature 2 rDS(on) Vs Temperature 2 rDS(on) Vs Temperature
F I 1000 I 1000
g™ VD = ~VA(max) <] Vg = =Vp MAX). e Vs=-10v
Y Is =-10mA W Ip=1mA I Ip=—-10mA
E4 z E
£ 2 2
@ @ @
@ 2 ]
o« 3 o
g CZ) g B SUFFIX
§ 10 g 100 ‘é-' 100
g £ ] ASUFFIX T—]
2 ] B SUFFIX 2
z z I z
g Z =T g
o
? o A SUFFIX QI
1
: N | :
73 Z 10 s 10
xg -50 -25 25 50 75 100 125 ? _55 _15 2 &5 105 :g _85 15 2% 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
LA
210 120 120
110 110
190
- - 100 Vp=75V — 100 Vp=75V
£ o g o £ o
H g 9% Vp=-75 g o /p=-15
- 150 L ton /" _ [t ton =
| | 80 Vp=-75V, | g0 Vp=-75V]
- - f Lt - et
130 off V=75V toft Vp=75V
Vo 70 D=75V+ 70 D=/5V+
= = —
60 60
20 50 50
-65 -35 -16 & 25 46 65 85 106 126 —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)
Leakage vs Temperature 'D(off) vs Temperature 1D (off) Vs Temperature
100 == 1000 £ 1
V+=10V TEST LIMITS == V+=10V,V—= 20V E TEST LIMITS V+=10V,V—=-20V
Vo= -20V z = BSUFFIX VL =5V,Vg=0 2 F= BSUFFIX VL =5V,Vg=0
y. : o ASUFFIX VD="1OV'VS=“’V : |-e ASUFFIX VD'—'|0V,VS='IDV
‘Z VR=0 E 100 E 100
£ E# & g ; e
4 3 3 T S
£ 71/ & &
3 4 ] 5 10
e S(off) z z
g ] =
g = z BSUFFIX
S 7 1 1
= L v
- vl g g ASUFFIX
A L. 3 =)
e 7T Dot £ £
0.1 A 4 L 0.1
® & 6 & 106 125 105 125 2% % 6 8 106 125
T — TEMPERATURE (°C) T — TEMPERATURE (°C) T - TEMPERATURE (°C)
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TYPICAL CHARACTERISTICS (Cont'd)

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

' v+

C — CAPACITANCE (pF)

If RGEN: R or Cis increased, there
will be proportional increases in rise
and/or fall times.

DG180, DG183, DG 186

Capacitance vs Vp or Vg

10 2 FET
0 VINL =08V
VinH=2V
f =1MHz
26
N
R Cstorn
22 +
A
\\ T~
18 CD(on) * Cson)
1 s
I~
1 Cp(off)
[
" [
-8 -4 [ 4 8

Vp or Vg — DRAIN or SOURCE VOLTAGE (VOLTS)

DG181, DG182, DG184,
DG185, DG187, DG188,

DG189 DG190, DG191
§ e
)_-‘ o
2 6 2 6
> b 5
E= 4 +4
>0 E
g5 2
25 2 o 2
o3 ]
7] S o
8 LOGIC INPUT | LOGIC INPUT
| 1 i 1 i E 1 1 1
>§ >
° +10
T TN I |
N s
0 0 -
VGeEN =10V Vgen = 10V
6 f\ +6
4 I 4 ] \
2 A\ +2
@ 0
=5V .
.E': GEN N Vgen 5V
£
w o
2 2
2 8
g 2 2
= \ s 2
20 \/ g
&
g - 5, \
F LGEN® 5 GEN O
2 2
\
z o 2
0
\ 1
-2 / 2 /1
-4 Y
-4
- -6
1 GEnN " VGEN © -5V
GEN,
5
+5
5 \ 0 1
-5
10, ~ —
) 0.4 08 12 1.6 M
t - TIME (usec) 0 04 08 12 16
= TIME (us)

Capacitance vs Vp or Vg

30-75 Q2 FET
20
ViNL =08V
8 VINH=2V
. £=1MHz
g Cp(on) * Cs(on)
S 1
-]
g 12
£ 10 ™
o o~
S 5 D Cs(off)
3 —~—
o ° —— Dloff) ||
4
T 1
2 | CAPACITANCE IS MEASURED FROM __|
TEST TERMINAL TO COMMON
0 2T JErmiAL TR covme

-0-8-6-4 -2 0 2 4 6 8 10

Vp or Vg - DRAIN or SOURCE VOLTAGE (VOLTS)

Equivalent “OFF '’ Circuit

30-75 Q2 FET
0.1pF
'E
s 4.5 pF 38 pF o
o—— o
VTN 200 14 pF T VIL
! !

Equivalent “OFF’’ Circuit

10 Q2 FET
0.1pF
] -
ir I3
s 12 pF 10 pF o
—
> '7
Vin 2000 3 14 pF VI"
o o)
“OFF" Isolation vs Frequency
10Q FET
e V+=15V
_ V—=_15V
2 VR=0
z VL =5V
) RL=75Q
2 N VN > 220 mV RMS
S 60
2
& N
e @ N
- N
2z N
212 2
0
105 106 107 108
f — FREQUENCY (Hz)
“OFF” Isolation vs Frequency
30-75 Q FET
100
%
@ g0 \\
2 N
5 70 \
=
< 60
3
2 so
s
S NIl
30
Z| -
S5 20 ey
10 H
VN > 220 mV RMS
0
10° 108 107 108

f — FREQUENCY (Hz)
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DG200

Dual Monolithic SPST CMOS B

° Siliconix
Analog Switch
BENEFITS
designed for
g ¢ oo ® Environmentally Rugged
. . N O Latch-proof CMOS
B Low Transient Switching e Easily Interfaced
ie sample und Hold CirCUifs o TTL, DTL and CMOS Direct Control
ot Interface Over Military Temperature
m Switching Multiple Signals Range
h M "_- I . | 1' ® Reduces External Component Requirements
Suc as U lp eXIng npu S O %15 V Analog Signal Range with *15 V
° . . Supplies
u TTL Compai‘lble SW|tCh|ng ® Reduced System Cross-Talk
Systems O Break-Before-Make Switching
* . ® Eliminates Signal Error
| ngh Frequency S|gna| © 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 Packa i
V+ (SUBSTRATE AND C’A;E) Dual-In-Line Package

iconix

IN2CT =117
NC 2 13 NC
ORDER NUMBERS: ano o
LOGIC | SWITCH DG200AP OR DG2008P 2 (SUBSTRATE)
0 ON SEE PACKAGE 11 LT = | [anc
1 OFF DG200Cy sCEfed s
SEE PACKAGE 7 D IE NN 171 o1
TOP VIEW v-0 7 8 JVREF"
ORDER NUMBERS: C:
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
$sxa LT!J 20k0 $ J —{J —{‘E_J ,{‘.J
< r—1 m b rr—l r—l m
a2l His R
I"] 0P /- f <
r_l os
L3 5K Q |

H LT

4 s
N o—J L{ v~
ﬁTﬁ :E 23K 0
<
5K 2
r~{1 AAA gi'—! __‘

YW

T

*OPTIONAL (NORMALLY LEFT OPEN)

o—
1—
"
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Vgor Vp to V+
VgorVptoV—.

V+ to Ground

V- to Ground
Current, Any Terminal
Current, SorD . .
Current, S or D Pulsed

| ExceptSorD .

(1 msec, 10% Duty Cycle Max) .
Operating Temp. (A Suffix)
|(B Suffix) .
(C Suffix) . . . .

ABSOLUTE MAXIMUM RATINGS
Vin and VRgfp to Ground . . . .

Storage Temp. (A & B Suffix) .

-65 to 150°C

0.3V, V+ (C Suffix) . . . . -65t0+125°C
. 0,-32V Power Dissipation (Package)*
. 0,32V Metal Can™ .. . . . 450mw
.. 18V 14 Pin DIP*** | . e . . . . . . . 825mwW
.. -18V 14 Pin Plastic DIP**** | | .. . . . 470mwW
. 30 mA *Device mounted with all leads welded or soldered
. 20 mA to PC board.
**Derate 6 mW/°C above 75°C

. 100 mA ***Derate 11 mW/°C above 75°C

. =55 t0 125°C ****Derate 6.5 mW/°C above 25°C
_zg :0 3(5;2 “Absolute Maximum Ratings are stress limits only. Exceed-

o

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.

**"OFF" isolation

=20log Vg/Vp, Vg =

“Ip(on) is leakage from driver into “ON" switch.

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

input to OFF switch, Vp = output

MAX LIMITS TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC ngfé A SUFFIX B/C SUFEIX UNIT | V+=15V,V—=~15V, Gnd = 0, VREF = Open***
-s5°C | 25°c |128°C | 20/ | 25°c | 85/
o’c 70°C
Minimum Analog Signal
1 VANALOG Handling Capabi?ityg =15 15 +15 +15;| 15| V | Switch ON Ig=10mA
2 Drain Source 45| 70 70| 100 | 80 80 | 100f" “vp-10V ViN=08V,
3|5 | Ostn ON Resistance 45| 70 70| 100 | 80 80 | 100 Vp=-10V Ig=-1mA
a1ty Source OFF +0.01 2| 100 § | 100 Vg=14V,Vp =-14V
51T S(off) Leakage Current 20.02 -2 1 100 8 1-100 Ve=-14V, Vs = 14 V
c = - ViN =24V
6 |H Drain OFF +0.01 2| 100 5 | 100 A Vp-14V,Vg=-14V | "IN™
7 'Dloff) Leakage Current -0.02 —2 [ 100 E[-t00| " [Vp-_14V,Vg=1aV
5| 20 Vp=Vg=1aV
8 Io( R Channel ON +0.1 2 200 5 ] D S Vin=08V
9 on) Leakage Current -0.1 -2 —200 -5 [-200 Vp=Vg=-14V
ol 1, Input Current 0.0009 S -0 T T Vin=24V
1 n | "N Input Voltage High 0.005 1 0 T 10 Vin=15V
P Peak Input Current _ | v
12y VIN(peak) Required for Transition 150 uA | See Curve Iy vs ViN
T Input Current
. _ - _ - - =0V
13 IINL Input Voltage Low .0015 1 10 1 10 ViN=0
- 7000 1000
M Llon Turn-ON Time 440 ns | See Switching Time Test Circuit
1510 | torf Turn-OF F Time 370 500 500
Y c Source OFF 9.0 Vg=0,V|y=5V
16N S(off) Capacitance : $=%VIN
A
Drain OFF = = =
17 “1” Coioff) Canatitance 9.0 pF |Vp=0,V|y=5V =140 kHz
18| C CD(on) + CS{on) Channel ON Capacitance 25 VD =Vg=0,ViN=0
VIN-5V, Ry = K2, C( = 15 pF,
19| | OFF Isolation 72 98 | Vil 7 VRMS: £ = 500 kH
7 2
20 s I+ Positive Supply Current +2.3 Both Channels “ON,” Vy = 0
21 u I— Negative Supply Current -2.3 -4 -4 mA
+0. 2 2
22| p | I+ Standby Positive Supply Current +0.7 Both Channels “OFF,” V| = 5 V
23 |— Standby Negative Supply Current -0.6 -2 -2
NOTES: ICXE

***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 Vggg terminal. The Vg terminal has Ry = 21K 2. See Applications Section.

LOGIC
NpUT 35V
¢ < 20.n5
< 20ns

SWITCH

Y

LOGIC 0" = 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. 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.

|

v,
INPUT S

SWITCH ¢
OUTPUT

ton

OPEN +15V
Vv v+
SWITCH ? REF ? swiTcH
T
INPU 1 ~ Dy OUTPUT
Vs=+5V O— i  —-— Vo
IN |
LoGic o' s 35 oF
INPUT
é (REPEAT TEST FOR INp)
GND v
ov -5V
R
Vo= S

VS —
RL* bs(on)

00Z9a

I saydmg Bojpuy
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DG200

iIconix

TYPICAL CHARACTERISTICS

rDS(on) V$ Vp and

)

-15 -10 -5 o 5 10 15

_ Temperature
7]
g V+=+15V
- V—=-15V]
100
g
-
2
“
&
g I~ 126°C 2N
w I
O 50
é et O . fl?/
T 1
Z L~ s
9
a
|
H
8

Vp — DRAIN VOLTAGE (VOLTS)

Switching Time
vs Temperature

® —
V+=+15V
Vo=—-15V
_ 800
E
5
= 600
g . —
on ——=
I I
5 o B
E
H —— e
1
“ 200
0
55 35 15 5 25 45 65 85 105 125
T - TEMPERATURE (°C)
Iinvs VIN
-250
<
3
= -2 .
g 1-55°C
[
3 -150 h 25°C
t 25°C
2
o
2
5 -0
Q
]
S
1 50
E
T
0 1 TYPVg, 2 3

V)N — LOGIC INPUT VOLTAGE (VOLTS)

V1n (Input Logic Threshold)
vs Power Supply Voltage

15
|
]

05

Vy4—INPUT LOGIC THRESHOLD (VOLTS)

o

10 1 12 13 14 15
V+ = |V—|, POWER SUPPLY VOLTAGE (VOLTS)

'DS(on) Vs Vp and Power
Supply Voltage

|
[l>
/ N
4

)
~—

A\

— Lt

T

A—-V+=+15V, V.
B-V+=+12V, V.
C—-V+=+10V,V-=-10V
D-V+=+8V,V-=-8V
° VIR S A S N G
-15 -10 -5 o 5 10 15

rDS(on) — DRAIN-SOURCE ON RESISTANCE (OHMS)

Vp - DRAIN VOLTAGE (VOLTS)

Is(off) O ID(off)
vs Temperature®

g
wz
L
S
3g
23
! w
zQ
Kk
og
=
o
S 0.1
z°o
52z
pa
-«
o
0.01
25 45 65 85 105 125
T - TEMPERATURE (°C)
*
ID(on) vs Temperature
10
V+=+16V 1 : |

V—=-16V T

// /////’/// ,Ill A
/////// // ,,,,,

0.1

ZA 22 X557
/// //// A 7// 7550
VA //// //

/;;//
;//; 7
// A//

25 65

24
U
.

105 125
T — TEMPERATURE (°C)

Supply Current
vs Temperature

0.01

11D(on) | — CHANNEL ON LEAKAGE CURRENT (nA)

T T
V+=+15V
V—-=-15V

I+, {I-| BOTH CHANNELS ON

—

1+, |I—| — SUPPLY CURRENT (mA)
w

1 w— 1+, |I-| BOTH CHANNELS OFF

[T 11T T

o
-56 -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.

VREF v+

? OPEN ?«15 v
Rgen =0 D v,
a o

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.

w
Q
2 8
o
9 6
55 a
e
25
0o 2
52
8 0
n LOGIC INPUT
[ -2 PR
z
> 20
15
10 -
5
[
VGEN=10V
8
A
¢ \
2 \\
[
— VGEN=5V
z EN,
ar
S &
] 4
<
5 2
S
e 0 ¥
2 |
E -2
=3 T
3 VGEN =0
> GEN .
5 2
83
]
2 /
4
-4
VGen=-5V
s EN,
20
15
10
5
VGen=-10V
-5
) [] 1 2 3 a
t— TIME (us)
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TYPICAL CHARACTERISTICS (Cont'd)
“OFF" Isolation Equivalent Circuit and Data

0.1pF Ip— 100

V+=415V,V—-=-15V
{— N NI Venp =0
(sc) 282F © 280 @ g s B N 3;1%??2’;;.:3‘
r " Z Tt
$hs lssps 7 — g 1Ko g 750
o.srr < T oﬂpr § L \\ q
J ) | & TININ
> o 40
Vs 0.9 pF $4 0.9 pF Vo L \§h
—i i 22
|3K;E ir3—> 2
o o °
105 106 107 108
f— FREQUENCY (Hz)
g0
APPLICATIONS 54,
Application Hints* SEde
g
H
V+ V— v V‘N Vs or ) L
. . REF Logic Input Vp
Positive |Negative| Reference
X Voltage Analog o
Supply | Supply Pin . st
i VNH Min/ Voltage & 228 s
Voltage | Voltage | Connection v M Ran =
v | v v) INL Hlax | Tanee 3
(V) (V) g w15
X
+15** -15 Open 2.4/0.8 |-151t0+15 B e i o
+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 2.4/0.8 -10to +10
**Electrical Characteristics chart based on V+ = +15 V,
+8*** -8 1.4V 2.4/0.8 -8to +8 V—=-15V, VReg = Open.

***Operation below *8 V is not recommended.

Logic Inputs

=
a
Py
-
~
v
3
>
o+
W
(]
+
w
-+
5
[

nsients. A series MOS device sh
1IENTS. /A SEries vivs Ge S Sv

[
=
]

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 VL. If a series resistor is used for additional static protection, it should be limited to less than 4.7 K 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 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 VRgF 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.

+ .
R1x R2( vt 1) Calculation of RgHyUNT
RSHUNT = Vir ) Where R1=220 KQ2: nominal values,
[ ( vt )] R2=23KQ  *30% run to run
R1-R2 -1
Vtr

Example: for V+ =16V, VTR|p =5 V, using nominal R1, R2 calc RgqUNT = 58 KS2.

©1980 Siliconix incorporated
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DG200

iconix

APPLICATIONS (Cont'd)

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

with Selectable Inputs Can be used with a second DG200 connected in

the standard way to make a DPDT without
the need for an additional inverter.

TTL CMOS
sV I I LOGIC IN
10 I7
O Vout

ViN1O— 2 */(‘

\ |
CH1°—_D—->-J v+ DG200 VREF
100K 2 Q 9 A 8
4 5 ¢ S0 0D
ViN2 O ol | L |
O =D
CH
2 Ne
v GND 9 ) s
s& 3 7 S20- A 00,
= V+ DG200  VREF |
-5V 8 9
3,14 INy 2
x
| D‘D‘I
! il - GND
st |
GAINg :: 18K @ 6 3
4
5 A
3x -
| X8 N914 -5V
2 J ‘: 2KQ
O—
GAINg L
V- GND = =
6 3
R4 =

NOTE: Both channels switch simultaneously

Integrator Reset

+15V NC

L T

v+ 0G200 VREF

4
120 @ (100 pF -1 uF)
9 ,/]/A & A 4
r WA {—

4 5 100K ¢
o L

) O Vour
V- GND
r 3 5.1 megs2
Py =
RESET AND HOLD -5V
2
Vo:lcg VN dt (CinuF)
t

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)

e 45dB ISOLATION A T 10 MHz OFF CAMERA

* 40 dB ISOLATION AT 10 MHz, LOAD FROM
EACH CAMERA WHEN BOTH ARE OFF

* 0.5dB ON INSERTION LOSS

> 1K
‘P

+15V OPEN
TV CAMERA 1 1oT 7T
v+ VREF
759
Ve o~ 9|s1 _,'(A oqf8 Vi NG
7503 CAMERA ]
2 1SELECT IN SiKa
o 4 >
= 4|sy e L _l- TO ON CAMERA
CAMERA } =
TV CAMERA 2 2 SELECT [IN2, J
o —_—
750 2
AAA PN
VWA
p: V-~ GND
%ag
s bl :
= -15v =
VIDEO SWITCH WITH VERY HIGH OFF ISOLATION
(f=DC to 10 MHz)
TV CAMERA 1
DG200 DG200
750 3 \
—AAA o~ Vint A "(‘ L
Wy ¢
<
] e | 2 (- !
| ! a/]/A
T
= | | | _J_
CAMERA 1 SELECT
TV CAMERA 2 i
DG200 A2 SELECT
759 Vina

——AAA

D

® 94 dB ISOLATION AT 10 MHz OFF
CAMERA TO ON CAMERA

* 80dB ISOLATION AT 10 MHz LOAD
FROM EACH CAMERA WHEN BOTH
CAMERAS ARE OFF

e 1.0dB ON INSERTION LOSS

VW

759

1A

NOTE: Pin connections shown are for metal can package
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DG200

iconix

APPLICATIONS (Cont'd)

A Latching SPDT

contact closures.

+V (5or 15V} +15

1 f

The latch feature insures positive switching action in response to non-repetitive or erratic commands. The Aq and A5 inputs
are normally low. A HIGH input to A turns Sy ON. Desirable for use with limit detectors, peak detectors, or mechanical

z
o

<

QUAD 2-INPUT NAND GATES
TTL-DM5400 or DM7400

DG200 VREF

CMOS CD4011 or MM74C00 sl

TRUTH TABLE

STATE OF SWITCHES
COMMAND AFTER COMMAND
Az Aq S2 $1
0 0 (normal) same same
Y 1 ON OFF
1 0 OFF ON
1 1 INDETERMINATE
Operation From a Unipolar Supply
+30V NC
10 7T
v+ VREF
SRy DG200
S0k @ 9,4
s VIN
12N
1N965 D t -
LAY
—— | D|8.5
A F— Vout
|
|
= V- GND
15V OPEN COLLECTOR TT!
ool 3 oes
= 1BV
0<VANALOG <30V =

NOTE: Pin connections shown for metal can package

1-58
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Quad Monolithic SPST CMOS

Analog Switch
designed for . . .

Low Transient Switching
i.e. Sample and Hold Circuits

Switching Multiple Signals
such as Multiplexing Inputs

High Frequency Signal
Switching

TTL Compatible Systems

DESCRIPTION

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.

BENEFITS

=

Siliconix

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
Range

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

PIN CONFIGURATION

Dual-In-Line Package

DD <K {80 N2
(15 D2

Ny 23

Dq 2}

I
1
dio

]
4

DG201CJ
SEE PACKAGE 8

ORDER NUMBERS:
DG201AP OR DG201BP
SEE PACKAGE 12

$103] i 52
v- 4] (730 V+ (SUBSTRATE)
GND 5| [1zn VRee"
N T
N _‘: i" AR TN
Na EEQDT:;?F Eb s *Optional (Normally Left Open)

SWITCH OPEN FOR LOGIC “1"” INPUT (POSITIVE LOGIC)

LOGIC | SWITCH
0 ON
1 OFF

SCHEMATIC DIAGRAM (Typical Channel)

IN O—4

v+

1)

*
VREF
o

>
<

> 5K 5
35!

1

—

L Q 200 3
T,—. @g

i

=

I 1

L

:: 23K 0
Q

m

[
rgr |
: & |
) ) -

T

i

Ly

e

.—T..j:_
i

| I

*OPTIONAL (NORMALLY LEFT OPEN)

1-569
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DG201

iconix

VsorVp to V+
Vgor Vp toV—
V+ to Ground .
V— to Ground .

ABSOLUTE MAXIMUM
VN and VRgE to Ground .

(C Suffix) .

Current, Any Terminal Except Sor D .
Continuous Current, SorD . .
Peak Current, Sor D

(pulsed at 1 msec, 10% duty cycle max) .
Storage Temperature (A & B Suffix) .

RATINGS

Operating Temperature (A Suffix) —-55 to 125°C
03V V+ (B Suffix) . . —20t0 85°C
N ’ . O
. 0,-32V . o , k(C ijfax) NN 0to70°C
] 0,32V ower Dlsst*atlon (Package)
16V 16 Pin DIP e e e e e . . . 900 mw
' 16V 16 Pin Plastic DIP*** . . . . . . . . . 470mW
. 30 mA *Device mounted with all leads soldered or welded
) 20 mA Hto PC board. .
Derate 12 mW/°C above 75°C
***Derate 6.5 mW/°C above 25°C
. 70 mA » . . .
o ‘Absolute Maximum Ratings are stress limits only. Exceed-
-65t0 15000 ing these limits may cause device damage. Electrical Charac-
-65t0 125 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
TYPt SoFF TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC 25°C A SUFFIX B/C SUFFIX UNIT| 4o 15V, V= —15V, Gnd = 0, VREF = Open***
-55°C | 25°C 125°c | -20°c/ | 25°C | 85°C/
o°c 70°C
Minimum Analog Signal N . _
1| |vanaLoG Handling Capability +15 15 +15 115 +15 \ Switch ON Ig = 10 mA
2 in- 118 175 175 250 200 200 250 Vp=10V
2| osiom Drain-Source o D VN8V, Is= 1 mA
3|W ON Resistance 75 175 175 250 200 200 250 Vp=-10V
—1
aft Source OFF 0.01 1 100 5 100 Vs =14V, Vp =—14V
—
5|c| st Leakage Current —0.02 -1 | —100 -5 | —100 Vg =—14V, Vp = 14V
—H ViN=24V
6 Drain OFF 0.01 1 100 5 100 A Vp = 14V, Vg = —14V
= n
7 Dloff) Leakage Current —0.02 -1 —-100 -5 -100 Vp =—14V, Vg = 14V
8 Drain ON 0.1 1 200 5 200 Vp = Vg = 14V Vi 08V
— | . - 0.
o| | Ot Leakage Current ~0.15 1 | —200 5 | 200 VDb = Vg = — 14V IN
10 ,'q , Input Current, —.0004 -1 -10 -1 -10 VIN=24V
11]p INH Input Voltage High .003 1 10 1 10 Vin=15V
v Peak Input Current
- A v
12 7| in(peak) Required for Transition 120 s See Curve Iy vs VIN
Input Current,
- - - -1 -10 VIN =
13 lINL Input Voltage Low 0004 1 10 IN=0
14 ton Turn-ON Time 580 1000 ) . .
— ns See Switching Time Test Circuit
15| | tosf Turn-OFF Time 370 500
D
Source OFF - -
16]¥| Cstoff) Capacitance 7 Vs=0,ViN=5V
N
A Drain OFF
1 il WeYSROON 7 F =0, = f =140 KH.
7im| Coloft) Capacitance ol Vp=0.ViN=5V z
1
c Channel ON Vi = Ve =0, VIn =
18[%| Cblon) * Cslon)  capacitance 20 D=Vs=0,VIN=0
VN =5V, R = 1K 2,C =20pF
ion** IN R CL
19| | Off Isolation 54 dB Vol 7 vAMS, 1 = 500 ks
20| S| i+ Positive Supply Current 2.1 4.0 4.0
—ju il One Channel “ON,” VN =0
21|p| I- Negative Supply Current | -2.1 -4.0 -4.0 N
- m
22|P| i+ Standby Positive Supply Current 1.4 3.0 3.0
—L All Channels “OFF,” Vi =5 V
23] y| 1— Standby Negative Supply Current -1.4 -3.0 -3.0
1+Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. ICXF
Vs
*1D(on) is leakage from driver into “ON" switch.  **“OFF" Isolation = 20 log [y |
***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 Vg terminal. The Vg terminal has Ry = 21K Q. See the Applications Section.

LOGIC “0” = SW ON
LOGIC

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.

INPUT 345"_3 l—
4, <20ns 50%
<20 \ ;

f ns N

SWITCH

INPUT v

ofo9
SWITCH ¢ Vo 0.1
ouTPUT
—={ ton ——]  toff

OPEN +15V
SWITCH

TVREF ? v+
INPUT
3 —Q/I/A_
Vg=+2V O

D>

&GND
ov

IN
LOGIC
INPUT

I,

-15V

SWITCH
OUTPUT

Vo

R CL
Ka Iasm:

(REPEAT TEST FOR N2, IN3 AND INg)

D
1 Ry

Vo =Vg — =
0" 7S R+ 1psonm

1-60

©1980 Siliconix incorporated




TYPICAL CHARACTERISTICS

rDS(on) V$ Vp and

Temperature
w —r—
g V+=+16V ]
2 V-=-15V
b 200
«
w
o
o p

-

%% Y '~
22 100 |1—125°C 7
H =t"125"c ]
4 LT
[=)
| 1 -55°C
H
s
Z
] [

-15  -10 -5 0 5 10 15
Vp — DRAIN VOLTAGE (VOLTS)

Switching Time vs

Temperature
1000 T T

V+=+15V
V—=-15VT}

~ 800

2

w -

s 1, L1

F 600 on

—

2 —

x et

£ a0

H —T

f toff

" 200

[}
-55 -35 -15 5 26 45 65 85 105 125

T - TEMPERATURE (°C)

invs ViN
-~200 T 1 11
_ V+=+15V |
;(3 V—-=-15V
——160
2
&
o
o©
3-120
[~
5
z
£
2—80
Q
o
S
1 —a0
2
° T
1 TYPVY, 2 3
Vi — LOGIC INPUT VOLTAGE (VOLTS)
OFF lIsolation vs Frequency
100 V+=+16V,V—=-15V
Vanp =0
80 CLOAD = 15PF
g LY
2
o T
£ 60
™~
b -
Q
2
z 40
i
I
e
' 20
»lB
212
0
108 106 107

f— FREQUENCY (Hz)

DS(on) V§ Vpand
Power Supply Voltage

w
=3

2

<

@ 200

g paA

g =

3 / AN

g ¢ 1/ e~
z 100 LB <

z - A et

4 T

f' A—V+=+15V,V—=—15 V]
~ B—V+=+12V,V-=-12V ]
B C—V+=+410V,V=—=-10V
1’3

=)

D-V+=+8V,V-= -8V
1 1 1 L 1 1 1 1

-15 -10 -5 o 5 10 15
Vp — DRAIN VOLTAGE (VOLTS)

ID(off) OF Is(off)
vs Temperature®

E V+=+15V
o V—=-15V
Q
0@
D_.
83
S 1
ok
2 g T 1 T
sw T 1T
<x T
£5
e o
Jw
=Y
=
s o1
od
S
=
s
s
o
= 0
25 a5 65 8 106 125
T — TEMPERATURE (°C}
*
_ ID(on) Vs Temperature
<
s 10
et V+=+15V
z V-=-15V |
@
©<
2
o
&
<
x . T
g S B ——
u -
2
=}
5
L o1
z
<
X
Qo
1
z
S
2001
- 25 45 65 85 106 125

T - TEMPERATURE (°C)

Supply Current vs Temperature
5

T
V+=+15V
V—=-15VT]

I+, [I-| ONE CHANNEL ON |
N

[t —
[~
111+, [I-| ALL CHANNELS OFF

|
L T T T T 1

-55-35 -16 5 25 45 65 85 105 126

I+ |I—| — SUPPLY CURRENT (mA)

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 ?ns v
Rgen =0
GEN |/ 5} vo
_[ s

|
R CL
- ! 0k IIDnF
L [w D>

<]_>—1sv

Tow

If RGeN. R or Cy 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 tgp, spikes.

L 8
28 &
23 —
o2 4
Q w
08 ,
32 T
'zb' 0 LoGic __|
34 INPUT
2 L1
20
15
10
5
0 VGEN = +10 V o
s L1 11
20
15
10
® N
_ 0 Vgen = +5V
g I
5]
2 15
w
2 10
5
3 s
>
5 o
2
’é -5 VGen =0V
7 10 L L
.
3 10
>
5
0
L~
-5 /
-10 VGen = -5V
-15 |
10
5
0
A
-5
-1 v 1{
=10V
s GEN
-1 0 1 2 3 4

t — TIME (us)
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DG201

iconix

APPLICATIONS . Application Hints*
v+ V— VRer | V|:\p : V\? or
Positive | Negative| Reference f.:,gu:t npu . ?
Supply | Supply Pin oltage nalog

VlNH Min/ Voltage

* Application Hints are for DESIGN AID ONLY, not | Voltage | Voltage | Connection VinL Max | Range
guaranteed and not subject to production testing. v ) v (V) (V)
**Electrical Characteristics chart based on V+ = +15 V, +15** -15 Open 2.4/0.8 -15to0 +15

V—=-156 V, VREF = Open.
s . _ +12 | -12 | Openor | 5408 [-1210+12
Operation below £8 V is not recommended. 1.4V
+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 V|NL. If a series resistor is used for additional static protection, it should be limited to less than 5.6 K 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 R2< B 1) Calculation of RSHUNT
R ~ Vir i Where R1=220 K2 nominal values,
SHUNT = Vas R2 =23 KQ +30% run to run
R1—-R2{ ———1
L tr

Example: for V+ =15V, VTR|p = 5 V, using nominal R1, R2 calc RgHUNT = 58 KS2.
Sample and Hold

+15V NC
13 12

v+

14 a/]/‘ 15
g

1K Q
AAA 34 4
vy +15V

r—-q—Gn— 45 50 pF

30F V- DG201
- a EL
TYPICAL PERFORMANCE: R LV - LOGIC
AQUISITION TIME =25 uSEC INPUT L
APERATURE TIME = 1uSEC LOW = SAMPLE v
SAMPLE TO HOLD OFFSET = < 6 mV HIGH = HOLD

DROOP RATE =5 mV/SEC

©1980 Siliconix incorporated
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APPLICATIONS (Continued)

Programmable Gain Non-Inverting Amplifier
with Selectable Inputs

+15V
+15V
B ] 1BY
v+  DG201 Gnd 7
3 2 3
ViN1 O | A + 3
: | wina D vout
14 1
Ving O——f————0"T ] 8| 30 pF
|
cnzoi_D_D_J
+15V
11 10
Ving O | & 13 5’ =
0 ! v+ DG201 ona
cnso———D—D—-’ 2 —oTX% 3
X
6 7 |
Ving © O/r‘ 1 ]
s | GAIN, 18K
e D | B e
OI/' X Sasx
_ < a
A2 16 J 2Kq
0 o
GAINz S1ooka
- <
- >
-5V 10 A 1 <
{ 700X
3
p.
9 3 Soa
GAINg i
2 Y]/‘ £ =
000X
| s
8 d J1000
GAIN,
v— =
—15V
Active Low Pass Filter with Digitally
Selected Break Frequency
+15V NC
mT 121> 160
A% Vi
Cq = 150 pF * DG201 VRef
I A 7
I
fca 8 ! 120
SELECT O-
C3=1500pF ({‘/ 0 ——
| L 8 ~ LM101
fe3 9 ! 2 80 ~ L OPEN LOOP GAIN
SELECT O- D_D__J 3 ~
C2=0.015.F S N,
s h 14 :/I/‘ 15 w 3
CONTROL & i < fcr  [fc2 fc3 e
fca 16 5 4 AL
SELECT O— S \ \ \ ~
C1=0154F 2 > \
} J./‘/‘ \ \ ~N
o I ; | 0 ML NG 2 N3 N N
\ SELECT O \
Gnd v w©
5 % 1 10 100 1K 10K 100K 1M
= -5V FREQUENCY - Hz
‘YAY‘Y
A1 - 10K Rz=1m AL(VOLTAGE GAIN BELOW BREAK FREQUENCY)
Vin °_1w\,_‘ =5§';* = 100 (40 dB)
_ 1
0 Vour fc (BREAK FREQUENCY) = sk
1
(UNITY GAIN FREQUENCY) =
(L '" ZRex
Ry = 10K
MAX ATTENUATION ='j§b—)1 K" = -40dB

©1980 Siliconix incorporated
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DG201

iconix

APPLICATIONS (Continued)

4-Channel Sequencing MUX

SEQUENCER (2 BIT BINARY COUNTER) DECODER ANALOG SWITCH 5
- ——o0————ov,
0.51 1 N1
20 2°-20Ey N,
-1 e - L1 = b
MUX J-K 1
SEQUENCE O—f————Q  FLIP
RATE FLOP 5 -
x 5 20 20.21 gy . g O Vin2
RESET 1\ N2 D D _
RESET 1 H—/ D2
202" gy O Vin3
=D | .
—/ D,
2021 gy
—k FLop a 2! —] F O Ving
RESET 1 ] 'NZI ) D _
L1 D2
——O—&—OouTt
DG201

DUAL J-K FLIP FLOP POSSIBILITIES
TTL — SN5473
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 2' | sw1 sw2 sw3 swa
0 0 0 - - - -
1 0 0 0 ON — - —
1 1 pulse 1 0 - ON - -
1 2 pulses 0 1 - - ON -—
1 3 pulses 1 - - - ON
1 4 pulses o] 0 ON — - -
Operation From a Unipolar Supply
+30V NC
13] 'IZT
v+ VREF
S Ry DG201
Ske
S — Vin
IN D D _
IN965
1BV | D
- = — Vout
|
|
= V— Gnd
15 V OPEN COLLECTOR TTL 4 5
__I__ § IN965
1’V

0<VaANALOG <

30V

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 A1 and A5 inputs
are normally low. A HIGH input to Ay turns Sq and Sy ON, a HIGH to Aq turns S3 and S4 ON. Desirable for use with
limit detectors, peak detectors, or mechanical contact closures.

+15V

of

4
o

3 12
v+ VREF
+5V 3 5
1 D t ;
Ay — p—
1 1—— .
:]_9}-0 ouT1
BV J—'
9 D t
Az — - ? n
—-=033
QUAD 2 INPUT -1-‘-—0 Sz
NAND GATES 16| 5
TTL — DM7400 ﬁ‘D_D_ -
OR DM5400 15
CMOS — CD4011 1_300UT2
or DM74C00
8
‘D‘D‘ _BL_' .
—-=054
A Gnd
4 5
-15Vv =
Truth Table
c J State of Switches
omman
After Command
A A S3&S S, &S
2 1 3 4 1 2
0 0 same same
0 1 on off
1 0 off on
1 1 INDETERMINATE

©1980 Siliconix incorporated
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DG211

iconix

Quad Monolithic SPSTCMOS 5
Analog Switch % Siliconix

O

° O
designed for . .. > BENEFITS
® Environmentally Rugged
. . . O Latchproof
m Low Transient Swi fChll‘\g © Power Supply Overvoltage to 40V
i.e., Sample and Hold Circuits #: Reducad Switching Error
Low Charge Coupling
m Switching Multiple Signals o Easily Interfaced
h l ° I ° O TTL, DTL and CMOS Direct Control
such as Mu "P ex'“g |nPu'|'s Interface Over Military Temperature
° Range
. Hig.h Fl:equency SIgn°| ® Reduces External Component Requirements
SW|fCh|ng e.g., Compu'l'er O *15 V Analog Signal Range with 15 V
. ° Supplies
Perlpheral qu‘"pmeni ® Reduced System Cross-Talk
] TTL Compa..ible sys..ems O Break-Before-Make Switching
® Eiiminates Signal Error
Including Microprocessor o (OD.OITDnA Typical Leakage From Source
r Drain
sys.lems ® 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

1 SO <CHER

R o U N (EE R

e e 2 ORDER

N LOGIC | SWITCH

v- 4] 150 V* (SUBSTRATE) o oN NUMBER:
Sa '-‘\E—\V f‘E‘H S3

o, 7| -Ei— o =B

|
g B K91

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.
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ABSOLUTE MAXIMUM RATINGS

VL to Ground . . ..
Vgor Vp to V+
Vgor Vp to V—
V+ to Ground
V- to Ground
Current, Any Terminal Except Sor D
Continuous Current, Sor D

Peak Current, Sor D

(pulsed at 1 msec, 10% duty cycle max)
Storage Temperature (A & B Suffix)
(C Suffix)

70 mA
...... —65 to 150°C
......... —65 to 125°C

Operating Temperature (A Suffix). . ... ... 55 t0 125°C
(B Suffix) ....... -20t0 85°C
(CSuffix) ......... 0o 70°C

Power Dissipation (Package)”

16 PINnDIP*™ . 900 mW

16 Pin Plastic DIP***
*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.”

ELECTR'CAL CHARACTERISTICS aiibc 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:
TYpl V+#=16V,V—=—-15V,Gnd=0,V| =5V
25°C
25°C
Min. Analog Signal _
1 VANALOG Handling Capability +15 £15 \ Ig = 10 mA When ON
2 E Drain Source 125 175 Vp=10V
3 s DS(on) ON Resistance 115 pp Q Vo 10V ViN=08V,lg=-1mA
w
i | | Source OFF 0.01 5 Vg=14V,Vvp=-14V
5 T Sloff) Leakage Current 20.02 5 Vs-—14V,Vp-14V
¢ VinN =24V
5 H , Drain OFF 0.01 5 Vp=14V,Vg=-14V
nA
7 D(off) Leakage Current ~0.02 5 VD--14V,Vg-14V
8 , 2 Drain ON 0.1 5 Vp=Vg=14V o8
9 Dion) Leakage Current —0.15 5 Vp-Vg--14V ViN=08V
10 ] ' Input Current, —0.0004 -1 VIN=24V
1 N INH Input Voltage High 0.003 7 Vin-15V
HA
u Input Current,
2 T L Input Voltage Low ~0-0004 - Vin =0
13 ton Turn-ON Time 460 590 -
14 : Vs 2v See Switching Time
toff1 Turn-OFF Time 360 450 ns RL=1KQ Test Circuit
5 toff2 Turn-OFF Time 390 C_=35pF
Source OFF
16 D Csloff) Capacitance 7 Vs=0.ViN=5V
Y
N Drain OFF _ _ _
7 A Co(off) Capacitance 7 pF Vp=0,ViN=5V f=1MHz
M
Channel ON
18 ¢ Colon) * Csfon) Capacitance 20 Vp=Vs=0,ViN=0
19 OFF Isolation3 70 dB
VIN=5V,R =1K Q,C = 15pF
Interchannel Vg =1VRMS, f = 100 kHz
20 Crosstalk 90 dB
Isolation
21 s I+ Positive Supply Current 0.25 0.4
22 u - Negative Supply Current 0.22 04 mA Vin=0o0r24V
P
23 I Logic Supply Current 0.5 1.2

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

2. Ip(on) is leakage from driver into ON switch.

3.

I
OFF Isolation = 20 log
Vp = output. Vp !

Vsl

, Vg = input to OFF switch,

TENTATIVE DATA SHEET

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.

ICMC-A

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.

0GIC

INPUT (INq) L_

4, <20ns  50%

<20 ns

0
SWITCH =] lofft =
INPUT j
09 Vo 09Vo
SWITCH 0.1Vo
QUTPUT (Vo) —
—= ton —= toff2

5V 415V
Vo v+
SWITCH
INPUT SWITCH
s, D, ouTPUT
Vg=+2V O—- o~ | d Vo
Ny | Ry CL
LoGIC KD 35 pF
INPUT
é (REPEAT TEST FOR IN2, IN3 AND INg)
GND v
L ov 15V
R
v, L

0=Vs L
S RL* "DS(om)
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DG281 DG284 DG287 DG290

iconix

Low-Charge Coupling JFET

Analog Switches

designed for...
m Low Error Sample and Hold

Circuits

m 100 MHz Signal Switching with

High OFF Isolation

m Presettable Integrators with
Minimum Offset Error

m Low Distortion Click Free

Audio Switching
DESCRIPTION

Siliconix

BENEFITS
® Minimum Signal Errors
O Low Charge Feedthrough 7 Picocoulombs
Typical
O Low “ron x Ip(OFF) Error Factor
O Low Leakage Less Than 10 Picoamps
Typical
O Low Distortion — Constant ON Resistance

® Easily Interfaced
O TTL and CMOS Logic Compatibility
Over Full Temperature Range

® Compact Circuit Layouts
O Several Form Factors Available in Single
Packages (eg. 2XSPST, SPDT, 2XSPDT,
2XDPST)

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)

Dual-In-Line Package TO-116

Metal Can Package TO-100 L(: s
S2 $1 0 74 S2
o c:z}‘u f’{E: o
DUAL SPST e 3] e
LOGIC |sw1&2] T e
0 ON
1 oFF | ™GY o e
a [0 v
Vi 7] [85 Va
ORDER NUMBERS: ORDER NUMBERS:
DG281AA OR DG281BA DG281AP OR DG281BP
SEE PACKAGE 2 SEE PACKAGE 11
Metal Can Package Dual-In-Line Package
Oz NC €3 b Ne
SPDT NC [Z [iih Ne
LoGic [ sw1[swz2] oy, w0,
0 OFF | ON .SN' Q—J ‘—#f’ S2
1 | on | oFe| ™ ;D‘V e
YR *Common to Substrate and Case Vi< [ VR

Vi
ORDER NUMBERS:
DG287AA OR DG287BA
SEE PACKAGE 2

ORDER NUMBERS:

DG287AP OR DG287BP

SEE PACKAGE 11

SCHEMATIC DIAGRAM (Typical Channel)

Vi v+

?

e

VWA

Dual-In-Line Package DUAL DPST
LOGIC | SWITCH
IR a2 RN
neeZ] ! =10'N 0 OFF
053] j' by 1 ON
S3cli—i=m [ vg
i g DUAL SPDT

54€$ Fzm v W
04 i} [ ve LOGIC SW1 | Sw3
ned7] WhINg SW2 | sw4
D, 5} Tps, 0 OFF | ON

1 ON OFF
ORDER NUMBERS:

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

DG284AP OR DG284BP
SEE PACKAGE 12

Dual-In- Line Package

oy e s
o T
ne<Z] ) {150 IN,
J
i

oIy I -
S35

o va

T
Sa G A PPV
Dg CE@ [T vs
neoz] ! (103N,
o, (pF o———95s,

ORDER NUMBERS:
DG290AP OR DG290BP
SEE PACKAGE 12

APPLICATION HINTS*

Vin

V+ V- Vi VR Logic Input Vg
Positive Negative Logic Reference Voltage Analog
Supply Supply  Supply Supply  VynH Min/ Voltage
Voltage Voltage Voltage Voltage VjpnL Max Range

(V) (V) (V) (V) (V) (v)
+15** 15 +5 Gnd 2.0/0.8 7.5t0 +15
+10 20 +5 Gnd 2.0/0.8 12510 +10
+12 12 +5 Gnd 2.0/0.8 4.5 to+12

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

**Electrical Parameter Chart based on V+ =
Vi =5V, VR =Gnd.

+15V, V- = 15V,




ABSOLUTE MAXIMUM RATINGS

V+to V- Power Dissipation®

V+to Vp Metal Can™*

VpDtoV— ... 33V MPInDIP*™™ 825 mW
Vp to Vg WBPINDIP™ ™™ . . 900 mW
Vi to V-

VLIOVIN covei e 8V * All leads welded or soldered to PC board.

VLIOVR o 8V **Derate 6 mW/°C above 75°C.

ViNto VR . 8V ***Derate 11 mW/°C above 75°C.

VRtOV= . 27V ****Dorate 12 mW/°C above 76°C.

VRIOVIN « ot 8V

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

—65 to +150°C
-55 to +125°C
~20 to +85°C

Storage Temperature
Operating Temperature {A Suffix)
(B Suffix)

ELECTRICAL CHARACTERISTICS
All DC parameters are 100% tested at 25°C.
to assure conformance with specifications.

“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,
CHARACTERISTIC DG281A, DG284A DG281B, DG284B UNIT UNLESS NOTED:
DG287A, DG290A | DG287B, DG290B V+=15V,V-=-15V,
—s5°C| 25°c [125°C| ~20°C] 25°C|85°C VL=5V.VR=0
Drain Source
= = tt
1 DS (on) ON Resistance 300 s00 300 500 @ | vp=-75V | Ig=-1mA
S Source OFF Vg=75V,
2 w S(off) Leakage Current 05] 100 2| 100 Vp=-75V
Tt
T Drain OFF Vp=75V,
3 S 1D(off) Leakage Current 02| 100 1| 100| nA Ve=-75V
Channel ON Vp =
4 IDlon) * IS(on) | eakage Current 2| 7200 ~10]-200 Vg=-75V | tt
Input Current, .
5 IINL Input Violtage Lowe 250 | -250 | -250 | ~250 | -250|-250 ViN=0
Y Input C kA
N nput Current, -
6 hiNH 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-OF F Time 130 150
Source OFF Vg=-5V
D * S B
o v Cs(off) Capacitance 6 Typical Ip=0
N
Drain OFF Vp=-5V
A - D . -
10 " Cp(off) Capacitance 2 Typical pF 1= 0 f=1MHz
1
Channel ON
[+ - - = =
" Cblon) * Cslon) capacitance 14-17 Typical Vp=Vsg=0
12 Charge- 11 Typical* V=75V | See Charge-Feed-
AQ pC
13 Feedthrough 4 Typical Vg=-75V through Test Circuit
CHARACTERISTIC
25°C MAX LIMITS DG281 DG284 DG287 DG290 UNIT TEST CONDITIONS
14 1+ Positive Supply Current 15 3 0.8 1.5
15 S | Negative Supply Current -5 —-55 3 -5 VIN = ot
U
16 I Logic Supply Current 4.5 45 3.2 4.5
P L g pply mA
17 P I+ Positive Supply Current 15 0.1 0.8 1.5
18] | Negative Supply Current 5 —4 3 -5 Vin=5VTt
19| v | g Logic Supply Current 45 45 3.2 4.5
20 IR Reference Supply Current -2 -2 2 -2 Both Vi =5V, V Ny =0

T1f driver has two channels, both are active.

DG281

*Typical values are to DESIGN AID ONLY, not guaranteed and not subject to production testing. DG284
Switch being tested ON or OFF as indicated. Input Logic Low 0.8 V. DG287
Input Logic High 2V. DG290

CMJB-NH
CMJA-NH
CMJC-NH
CMJB-NH

TRUTH TABLE

DEVICE | IN1 SW1 sw3 IN 2 SW 2 swa
DG281 08V ON - 08V ON -
20V OFF - 20V OFF -
DG284 | 08V OFF OFF 08V OFF OFF
20V ON ON 20V ON ON
DG287 | 08V OFF - - ON -
2.0V ON - - OFF —
DG290 | 08V OFF ON 08V OFF ON
20V ON OFF 20V ON OFF
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DG281 DG284 DG287 DG290

iconix

CHARGE INJECTION TEST CIRCUIT

LOGIC “1” = SWITCH ON

3v
LOGIC INPUT
t,<10ns

%<10ns LOGIC “0" = SWITCH OFF

g

f

switcHoutpPur  VGEN /
Vo
0

)\ —

avo

Charge Feedthrough vs
RGEN and VGEN

20
18
S
16
2
i
Eﬁ GEN = 100K 2
12
i >
"":3: 1 R 0
8 GEN =
i
Iz ¢ |
o /
i
] 4
2
o
4 -6 -4 -2 0 2 4 6 8

VGEN — GENERATOR VOLTAGE (VOLTS)

Vg = ERROR VOLTAGE GENERATED 5Q = CHARGE INJECTED BY SWITCH
ACROSS CAPACITOR DURING TURN-OFF
=4V 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

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

— as per switching time test circuit. VQ is the steady state waveform.
Switching Time vs Vg and
Temperature
240
LOGIC "1" = SW. ON Vi v+ 220
LOGIC 3v _r_--—J 5V 1BV
INPUT 15V SWITCH ? ? SWITCH 200
t, < 10ns -
<10ns o——7 INPUT cs)‘_ /fl 01 OUTP‘L,‘; g w0
Hy c Y 180
SWITCH ¢ Ny ! K 10pF = 4
INPUT 0.9 v Loaic —D—D—‘ I Z 140 Vg=175
INPUT = = 120
SWITCH ° 0.1 Vg & /
OUTPUT V, —-15V (REPEAT TEST FOR 100
—={ ton ——] toft = ov " V- 1Nz AND Sp) - Vs=—75V]
) Vo=R R * == Vso TS5V
07 "SR+ "Ds(on) 60 Vs--75v | |
o il
-56 -36 -15 5§ 25 45 65 85 105 125
T — TEMPERATURE (°C)
TYPICAL PERFORMANCE CURVES
Supply Current vs Supply Current vs
ID(off) vs. Temperature Temperature Temperature
1000 Tt == 5 T 25 T
E baae: 20 bz
=z 4 T 2
g Y R IR
4 P e ~3
é 100 = z 3 = W +— é 15 I~ L
£ 7 z N~ T~ H N~
5 L/ 3 \:< 3 Tin
E 4 Z 2 ] Zow ==
o« . a a
a 10 > —ie — 3
: 2 R H
g TEST LIMITS Lo ! oos
g V+=15V,V—=—-16V I+ I+
£ VL =5V,VR=0V
Vp=75V,Vg=-75V o o
125 a5 65 85 106 125 145 -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 5
5
T o —"
3 N DG284 3 4 e
2 w0 S z =
2 £
3 = - z i~
2 70 g 3 N~ T~ L M z 3 I~ |
i 3 W
T 60 < > % 2 ™~
V+=415V N % W+ | § e —
Vo= -15V — —ig 7] “ ~'rR
VR=0V K ' I — 8 LY
V=45V s I+
RL=75Q
40 Uty = 71 mv AMS il 1 0
0
105 108 107 108 -85 35 —15 5 25 45 65 85 105 125 -85 -35 —15 5 25 45 65 85 105 125

f — FREQUENCY (Hz)

T - TEMPERATURE (°C)

T - TEMPERATURE (°C)
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rDS(on) vs Temperature

g
g

liN vs VN and Temperature

Capacitance vs Vp or Vg

@ 100 20
g Vg =75V Vi -0
é Ip=-1mA Vinp =5V 18 [~Cp(on *Cs(on)
W T g 16 <
z 2 N T CAPACITANCE IS MEASURED ON
hy s R TEST TERMINAL TO COMMON
2 [T N [+ | |
u g S g n i
=
z E \\ g 10 VinL = 0.8 V]
g 1 8 ¢ % 8 |-Csiom Ve =2V
5 L1 = A o f=1MHz
8 ! ~ | ] ~
z L P o 6 1
H |~ 4
8 1 mEnrm c?(oﬂ)
0 L1 0 2 7]
8 100 —55-35-15 5 25 45 65 85 105 125 0
-85 -15 25 65 105 T — TEMPERATURE (°C) ~10-8 6 -4 20 2 4 6 8 10
T - TEMPERATURE (°C) Vp OR Vg — DRAIN OR SOURCE VOLTAGE (VOLTS)
TYPICAL SWITCHING TRANSIENTS
LOGIC INPUT
Vi v+ Equivalent “OFF"’ Circuit e
? Y ?ns v o@
8 § +4 I
Rgen =0 D 72
1 Vo 0A3'4lpF ‘55 2
s | oL 1 =g
=V, ! o 125 pF = 0
= VGen 10K dd 29pF 0.8 pF
I e (s)__{ L 3
= = = VGen=5V
Logic _+_v é . ,
INPUT T ? R v:"’ v Vin 100 2 Tu P v, .
; Iy ! "
If RGEN, Ry or CL is increased, there will be 2
proportional increases in rise and/or fall times. N
0
Application: THREE MODE INTEGRATOR oy
GEN =
2
A 53
VA~ ES .
Qu
DG281 c 1€ o A
S — of
SET A s /]’ o > ‘;J' -2
INPUT ] hA ouTPUT
Vs Rq * I 4,
ANALOG S D V, =5V
§ ineor O—N—o-TA— = Vo +2 =
1 va o
= L -2
L -4
FEATURES -6
© MINIMAL INTEGRATION ERROR
é & DUE TO LOW CHARGE FEEDTHROUGH
C O © LOW LEAKAGE 0 04 08 1.2 16
LOGIC INPUTS T — TIME (uS)
Application: VIDEO/BLANKING/SYNC. SIGNAL COMBINER
DG281
VIDEO VIDEO
INPUT VIDEO INPUT O— oUTPUT

SYNC/BLANKING o AAA
LEVEL (—ve DC)

BLANmNGo—i

BLANKING

SYNC

VIDEO

OUTPUT
FEATURES SYNCO—

© MINIMAL OUTPUT SPIKES

DUE TO LOW CHARGE FEEDTHROUGH
+ NEGLIGIBLE FEEDTHROUGH

DURING BLANKING INTERVAL

?

1/2 x DG281
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DG300 DG301 DG302 DG303
DG304 DG305 DG306 DG307

iconix

Monolithic CMOS Analog

Switches
designed for . . .

B Low Leakage Switching

i.e. Sample and Hold Circuits

® Communication Systems
® Low Level Switching Circuits
® Fast Switching Circuits
such as Multiplexers
m Standard Linear Dual Supply

Voltages or Single Supply Systems

- T T «w - - - - T -

DESCRIPTION

Portable, Battery Operated Circuits *

Siliconix

BENEFITS
o Environmentally Rugged
O Latchproof CMOS
Low Standby Power
O 0.06 uW Typical
® Minimizes Signal Error
O 0.1 nA Typical Leakage
® Low Operating Power
O 0.06 uW Typical for DG304-407
® Reduced Voltage Drop Across Switch in ON
Condition
O rds(on) <508
® Minimizes Switching Time
O Typ ton & toff < 180 ns
® Minimizes System Power Requirements
O Single Supply Operation Capabilities
® Easily Interfaced
O TTL, DTL and CMOS Input Compatible
® Reduces External Component Requirements
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 ) 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

Metal Can Package Dual-In-Line and Fiat

Package
ORDER NUMBERS:

V+ (SUBSTRATE AND CASE)
NC ]

[{ V+ ba300AP OR DG300BP
(@02 pa30anp OR DG304BP

D1}
NC [ }‘{ [% FINC e packAGE 11
s1E— | 1 L4312
i DG300CS
NCE | [ENC DG304C
IN Ji 5] IN.
GN‘; E_‘> «? 2 SEEPACKAGE 7
DG300AL OR DG304AL
TOP VIEW TOP VIEW SEE PACKAGE 16
ORDER NUMBERS:
DG300AA OR DG300BA LOGIC|SWITCH
DG304AA OR DG304BA 0 | off
SEE PACKAGE 2 1 | on

Dual-In-Line and Flat Package

ORDER NUMBERS:
DG301AP OR DG301BP
DG305AP OR DG305BP

SEE PACKAGE 11
DG301CJ
DG305CJ

SEE PACKAGE 7

DG301AL OR DG305AL
SEE PACKAGE 16

SPDT DG301 or DG305

Metal Can Package

NC [ ] V+

D1 [} e D2

NC E}_tﬂ NC

S10 7 S

NC (] ! [ENC

IN [——--1 [(INC 0

GND [3] o= GND
TOP VIEW TOP VIEW
ORDER NUMBERS:
LoGIC | sw1 | sw2 | DG301AA OR DG301BA

0 | OFF | oN |DG305AA OR DG30SBA
1 ON OFF SEE PACKAGE 2

DUAL DPST DG302 or
Dual-In-Line and Flat Package ORDER NUMBERS:

DG306

Nc [ [4l V+ DG302AP OR DG3028P
S3 [3] [:—_’J S4 DG306AP OR DG306BP
D3 [} 1204 sge packace 11 LOGIC| SWITCH
D1 [ i—'_‘—' D2 DG302C4 0 | OFF
S1[E] L1 S 1 ON
1 o 2 DG306CJ
MNERD idIN2 o baokace 7
GND ] [ v—- DG302AL OR DG306AL
TOP VIEW

SEE PACKAGE 16

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

D

SW1|sw3
G
Locic SW2|SW4
o OFF | ON
1 ON | OFF

UAL SPDT DG303 or DG307
ORDER NU Dual-In-Line and Flat Package

DG303AP OR DG3038p NC [1] W] V4
DG307AP OR DG3078P 53 [ 5] Sq
SEE PACKAGE 11 D3 E;] CE Dg
DG303Cs Dq E:D 17 D2
DG307CS S10E— [ S2

SEE PACKAGE 7 INTEH L IN2
DG303AL OR Da3o7aL GNP [l V-

TOP VIEW

SEE PACKAGE 16

1-72
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ABSOLUTE MAXIMUM RATINGS

V)N to Ground .
VgorVp . . .
Vvtto Ground . .
vtiov- . ..

Current, Any Terminal (Except S or

D) . . .

Current, Sor D, Continuous . . . . . . .
Pulsed 1 ms 10% Duty Cycle . . . . . .

Operating Temperature (A Suffix) . . .

Storage Temperature (A & B Suffix) . .
(C Suffix) . . . .

(B Suffix) . . .
(CSuffix) . . . .

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.

vt+1gv, vt -36V

vito V-
. 436V
. +36V
. 30 mA
. 30mA

100 mA

-55to +125°C
-20 to +85°C

0to +70°C
-65 to +150°C
-65 to +125°C

Power Dissipation™

14 Pin Sidebraze DIP (P)**
14 Pin Plastic DIP (J)*** .
Metal Can (A)**** |

Flat Package (L)*****

*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
*****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.”

825 mwW
470 mW
450 mwW
750 mW

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

2. VN = Input voltage to perform proper function,

DG300-303: V) — For logic 1"
DG304-307: V| — For logic "
3. “OFF" Isolation 420 log Vg/Vp, Vg = Input to OFF switch, Vp = Output

4V, for logic
=11V, for logic

DG300 ICMA-A

Max Limits
ch - A/B Suffix C Suffix Unié Test Conditions
aracteristics =+ = =
Tyn‘ _ss°C/] e 125°¢C, wel wvcl 7o A 15V, V 15V, Gnd =0V
25°C |-20°C 85°C
Minimum Analog Signal ]
15 + + + + A\ =
1 VANALOG Handling Capability + 15 15 +15 | +15 Switch ON Ig = 10 mA
2 Drain Source 30 50 50 75 50 50 75 Vp=+10V,ig=-10mA
'DS(on) ON Resistan 2 Note 2
3 esistance 30 | 50 50 75 | 50 50| 75 Vp=-10V,Ig=+10mA
S
4 | w \ Source OFF 0.1 1 100 5| 100 Vs =+14V,Vvp=-14V
1
5 T S(off) Leakage Current —0.1 -1 -100 -5 |-100 Vg =-14V,Vp=+14V
— ¢ Note 2
6 {H |, Drain OFF 0.1 1| 100 5| 100f  [VD=*14V.vs=-14V
B Dloff) Leakage Current —0.1 _1 | -100 -5 |-100 Vp=-14V,Vg=+14V
8 ' Channel ON 0.1 1 100 5 | 100 Vp=Vg=+14V Note 2
9 Dlon) Leakage Current -0.1 -2 | -200 -5 |-200 Vp=Vg=-14V
| =
e |, Input Current DG300-3030nly  [-0.001 | -1 -1 -1 -1 V iy = *4.0V
N A Input Voltage Highl" 5G300-307 Only | 0.001 | 1 1 1 1 uA [Vig=+15 Vv
12 T I Input Current Input Voltage Low -0.001 -1 -1 -1 -1 Vin=0
s INL IN
13 on Turn ON Time DG300-303 150 300
14 tofs Turn OFF Time Only 130 250
— See ing Time Test Circuit
15 ton Turn ON Time DG304-307 110 250 nS
16 tosf Turn OFF Time Only 70 150
D Break-Before-Make | DG301/303 .
17 | Y| ton= o ey reae DG305/307 Only 50 See Break-Before-Make Time Test Circuit
18 lel Cs(off) Source OFF Capacitance 14 Vg = 0, Note 2
19| & | Coporn Drain OFF Capacitance 14 Vp =0, Note 2
20 Cp(on) * Cs(on)  Channel ON Capacitance 40 pF [Vp = Vg =0, Note 2 f=1MHz
2 6 Vin=0
— Cin Input Capacitance
22 35 Vin=+18V
ViN=0.R_=1K2,C| = +15pF
OFF Isolation3 62 ag [ N L L
23 Vg =1Vgps. f =500 kHz
24 I+ Positive Supply Current 0.23 1 05 05 1 mA
— Vin =4V (One Input) (All Other Inputs = 0)
25 [ Negative Supply Current | 5G300.303 |-0.001 | -10 -10 | -100 -100
26 | g | I+ Positive Supply Current Only 0.001 | 10 10 | 100 100
— v Vi n =4 V(All inputs)
27 P 1— Negative Supply Current -0.001 | -10 -10 -100 -100
28 P I+ Positive Supply Current 0.001 10 10 100 100 BA
— L V)N = +15 V (All Inputs)
29 Y - Negative Supply Current DG304-307 -0.001 | -10 -10 -100 -100
30 I+ Positive Supply Current Only 0.001 10 10 100 100
— Vin = 0 (All Inputs)
31 1— Negative Supply Current -0.001 | -10 -10 | -100 -100
NOTES:

DG302 ICMB-A

DG301 ICMA-B DG303 ICMB-B
DG304 ICMA-C DG306 ICMB-C
DG305 ICMA-D DG307 ICMB-D
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DG381 DG384 DG387 DG390

iconix

Monolithic CMOS Analog
Switches
designed for . . .

H H ® Low Standby Power
® Portable, Battery Operated Circuits ® [°) J=nt Pove
= Low Leakage switching ® Minimizes Signal Error
. re . O 0.1 nA Typical Leakage
i.e. Sample and Hold Circuits e Low Operating Power
. ° O 7.5 mW Typical
. Communlcatlon SYStems ® Reduced Voltage Drop Across Switch in
. ° . . ON Condition
B Low Level Switching Circuits S raom <800
® Fast Switching Circuits ® Minimizes Switching Time
o O Typ ton & toff < 180 ns
SUCh as Mu"'Plexers ® Minimizes System Power Requirements
. Single Supply Operation Capabilities
m Standard Linear Dual Supply .o
R Easily Interfaced
Voltages or Single Supply Systems o t7L,DTL/cMOS input Compatible
O Pin to Pin Replacement for DG 180 Series
Switches
® Reduces External Component Requirements
DESCRIPTION O Logic Input Overvoltage Protection

Siliconix

BENEFITS
® Environmentally Rugged
O Latchproof CMOS

The DG381 through DG390 switch family features four switching functions using CMOS technology for low and nearly
constant ON resistance (less than 50 () 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.

PIN CONFIGURATIONS
DUAL SPST DG381 SPDT DG387
Metal Can Package Dual-In-Line Package Dual-In-Line Package Metal Can Package
$1 O, [ S2 NC [ [[NC
D1 1'{@1D2 NC [z} [51 NC
NC [] [z NC LoGic :\‘:vv ; LOGIC [ sW1 [ sw2 | Dq E} —7 D2
NC [ [ Ne = 0 |oFF [on | S1E-< T3S
IN7 5] i) INp R o 1 | on | off | INE-D>-- [@NC
v+ [£] V- V+ [ [l v—
NC [ 7] GND NC[E [5] GND
TOP VIEW TOP VIEW TOP VIEW
TOP VIEW ORDER NUMBERS: ORDER NUMBERS:
DG381AP OR DG3818P DG387AP OR DG3878P
ORDER NUMBERS: SEE PACKAGE 11 *(SUBSTRATE *(SUBSTRATE SEE PACKAGE 11 ORDER NUMBERS:
DG381AA OR DG381BA DG381CJ AND CASE) AND CASE) DG387CJ 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
D143 IS’\] D1 E»—._r—wva IS-|
I 3
ORDER NUMBERS: ',‘;g E ! % v_‘ gg E_ % \l,\'_‘ ORDER NUMBERS:
DG384AP OR DG384BP g E__ﬂl;] Monp  [LOSIc [swi-a Losic | SN | SW3 | 53 E_t'j S Gnp  DG320AP OR DG300BP
SEE PACKAGE 12 SaG—="3 FINC o OFF SW2 | swa ) o A= FENe SEE PACKAGE 12
DG384Cs o4 Gl é_':‘ v 1 on 0 | oFf | oN D‘: SN ém v DG390C)
SEE PACKAGE N FF
8 Nel | 5 INg 1 [o] [d NC | 5 1N SEE PACKAGE 8
D2 G=—5s> Dz B —1A1S2
TOP VIEW TOP VIEW

SWITCH STATES ARE FOR LOGIC 1" INPUTS (POSITIVE LOGIC)
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ABSOLUTE MAXIMUM RATINGS

VN to Ground V+ +18 V, V+ -36 V

Vg to Vp I Y
V+toGround. . . . . . . . +36 V
V+toV— e +36 V
Current, Any Terminal (Except S or D) 30 mA
Current, Sor D, Continuous . . . . . . . . 30mA
Pulsed 1 ms 10% Duty Cycle . . . . . 100 mA
Operating Temperature (A Suffix) -55to +125°C
(B Suffix) . . -20to+85°C

(CSuffix) . . . 0to+70°C

Storage Temperature (A & B Suffix) . -65 to +150°C
(CSuffix) . . . . -65t0+125°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.

Power Dissipation™

14 Pin Sidebraze DIP (P)** ., . . . . . . 825mW
14 PinPlasticDIP ()*** . . . . . . . . 470mwW
Metal Can (A)*™** . . . . . . . . . . 450mw

*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

“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
gt " " . Test Conditions
Characteristics i _ A/B Suffix _ C Suffix Unit V+=+15V,V—=—15V,Gnd =0V
Typ' | -55°C/ o 125°c/| o o
25°¢ | -20°¢ 25°C 85°C 0°'c|2sc|70C
Minimum Analog Signal . . 41 . . _
1 VANALOG Handling Capability +15 +15 +15 +15 15| Vv | Switch ON Ig=10mA
2 Drain Source 30| 50 50 75| 50 50| 75 Vp=+10V,1g=-10 mA
— rDS(on) X Q Note 2
3]s ON Resistance 30| 50 50 75 | 50 50| 75 Vp=-10V, Ig=+10 mA
—_— W
i, Source OFF 0.1 1 100 5| 100 Vg=+14V,Vp=-14 V
5| T| Stoff) Leakage Current o1 -1 | -100 5| -100 Vs=-14V, Vp - +14 V
— C Note 2
6|l H Drain OFF 0.1 1 100 5 100 Vp=+14V,Vg=-14 V
1 | 'ototn) Leakage C nA
7 eakage Current -0.1 -1 -100 -5 | -100 Vp=-14V,Vg=+14 V
8 Channel ON 0.1 1 100 5| 100 Vp=Vg=+14V
— 1D(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
[ N Input Voltage High 0.001 1 1 1 1 pA [V =+15V
12 HINL Input Current Input Voltage Low -0.001 -1 -1 -1 -1 ViN=0
13 ton Turn ON Time 150 300 ]
See Switching Time Test Circuit
14 toff Turn OFF Time 130 250 s
15| D | ton - tofs ?ﬂ'f::je""e'make DG387/390 only 50 See Break-Before-Make Time Test Circuit
—_Y
16 ': Cs(off) Source OFF Capacitance 14 Vg =0, Note 2
17| M| Cp(off) Drain OFF Capacitance 14 Vp =0, Note 2
18 (I: Cp(on) * Cs(on, Channel ON Capacitance 40 pF | Vp =Vg=0, Note 2 f=1MHz
19 6 ViN=0
— Cin Input Capacitance
20 35 ViN=+15V
ViN=0,R_=1KQ, C| =+15pF
21 OFF Isolation® 62 dB IN L L P
Vs=1VRys, = 500 kHz
22 ST Positive Supply Current 0.23 1 0.5 0.5 1 mA
—u VIN =4V (One Input) (All Other Inputs = 0)
23| p | I- Negative Supply Current -0.001 -10 -10 -100 -100
24| P |1+ Positive Supply Current 0.001 10 10 100 100 uA
— L - VIN = 0.4 V (All Inputs)
25y | 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, Vyy for logic 1" = 4V, for logic 0" = 0.8 V DG387 ICMAB  DG390 ICMB B

3. “OFF" Isolation 2 20 log Vg/Vpy = Input to OFF switch, Vpy = Output
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DG304 DG305 DG306 DG307
DG381 DG384 DG387 DG390

DG300 DG301 DG302 DG303

iconix

TYPICAL CHARACTERISTICS
'DS(on) V$ Vp and

'DS(on) V$ Vp and

Temperature Power Supply Voltage
100 T 100 —r
- A VH=415V,V-=-15V" Ta =25°C
V=415V M - A
v B vt=+10v,v-=-10V
-, i F3 C V*=475V,V-=_75V
3 w 80 Fovi-ssv,v-=-5v
£2 22 Vi
H
RS 23 AN
L D
ge & g8 V1 ™
S w P ow
zg £g
<< << Y.
< = 40 <= 40
% o " &6 7 N
oz — ] 125°C - > 2 A N
P - 25°C Ha - -
z g =
L2 prs c
0 0 :
15 -10 5 0 5 10 15 15 10 5 0 5 10 15
Vp — DRAIN VOLTAGE (VOLTS) Vp — DRAIN VOLTAGE (VOLTS)
. issipatio ] .
Dewce. Povyer Dissipation OFF Isolation Insertion Loss
n
vs Sw!tchmg. Frequency vs Frequency
Single Logic Input
100 100
EVvt=+15v £
4 0
. / e
5 =
z / B 80 < TNEL - 10 I "2§|§
z R = 10K Q : N =
S 10 =4 z KR = 1k e o
> = N z2
< > E 60 - &
= ’ 4 Y { 3
] 7 2 ~ R =250 -8 =
a DG300-303 2 N S
« L 40 z
& DG381-390 5 N 5
£
s —_— .. o
| ya #12 2 ]
g /0G304-307 || V+=16V,V—= 15V
J | CLoaD = 3pF
[ | VsrlVews, l
0.1 110 100 1K 10K 100K 1M 108 108 107 108

LOGIC SWITCHING FREQUENCY (Hz)
50% DUTY CYCLE

IS(off) OF ID(off) Vs Temperature™

100
|
z —
£ 3
3?—
Yz
i
3% 10
“ 5
lw
€9
LS
o3
« -
Si 1
=
52
S
=g -
a
0.1
25 45 65 85 105 125

T — TEMPERATURE (°C)

f — FREQUENCY (Hz)

1D(on) Vs Temperature™

3

vt=+15V

<
T
"
N
]
<

—t

» /
or //
,, /
v,
0.01 4
25 4 6 85

T — TEMPERATURE (°C)

1Ip{on)! — CHANNEL ON LEAKAGE CURRENT (nA)

*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

T 70 Y

A vy

ug —‘\I/--‘-;sv
s=Vp

é 60

Q

<

3

S s0

o

=

E -

5 a0

o

I

z

o

% 30

o

by

H

s

a 20

o

0 2 4 6 8 10 12 14 16
Vp — DRAIN VOLTAGE (VOLTS)

Input Capacitance vs
Input Voltage
20

VF= 415V
_ v-=-15v
5 TA=25°C
ERL
§ ya
=4
S 12 |—|(DG304-DG307)
2 —
% L— j— ]
e TRANSITION (INDETERMINATE
5 /1~ DUE TO ACTIVE INPUT]
g’ [ [ ]
s f
| A~
2 (DG300-DG303)
s (DG381-DG390)
S 4 ;
0 2 4 6 8 10 12 14 16

V| — INPUT VOLTAGE (VOLTS)

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

If RGE'N' RL orC is increased, there will be
proportional increases in rise and/or fall RC
times. Applying Vggy to D rather than S
results in much greater spikes.

8 %
a DG300 THRU DG303—
DG384 THRU DG390
a 2 DG381 INVERTED LOGIC]
5
S o L—
2 LoeicneuT | |
bl
e
2
H
o [
5 15
[=]
T 10 DG304 THRU DG307—
> INPUT
2 s
>
0
LOGIC INPUT
e TPT
+10 1 +
’ *SEE NOTE
+5 N
Vgen =10V ~
o v
? N
- 5
~
3 ™~
> 0
w VGEN =5V
] 3EN
= 1
=
5
o
>
-
2
g
3
| '
o
> o +
VGen = 0V
N FT
AL —
5 i
VGEN=-5V
0 —
-5 ,4
10 o
VGEN=-10V
[) 0.4 0.8 12 16
t— TIME (us)

*Note: The turn-off time is primarily limited here by the
RC time constant (100 ns) of the load.
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TYPICAL CHARACTERISTICS: (Cont'd) SWITCHING TIME TEST CIRCUIT
o . T (DG300-307 DG381-390)
Switching Time vs Temperature Switching Time vs Temperature
DG300-303, DG381-390 DG304-307
220 220
=T ivi=+sv li | I
200 b= _15v A 200 |—V*=+15V LOGIC “1” = SWITCH ON *
% L v-=-15V VINH
180 | Vinn =40V ~ S 180 Iy =415y LoGic / \
z VinL =0V ton| 4+~ z L v oy / INPUT 50%
£ 160 . o 160 INL - t,<20ns \
£ 140 ] ] Z 140 tg<20ns OV
2 120 ] tOFF g 120 oN
% 1 z 100 Vs
8 100 g 4/, T 90%
S 80 z 8 -——-—:2# —
7 ! " SWITCH 10%
| 0
1 e ~ 6 outeut %
40 40
20 |— 20 —| ton |=———| toff |<—
0 0 Vi
-65 -35 -15 § 25 45 65 85 105 125 —56 -35 —-15 5 25 45 65 85 105 125 INH
T — TEMPERATURE (°C) T — TEMPERATURE (°C) DG300303.. DG381-DG390 4v
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
= 240 - Tv*
s T e > St
u V= =15V A =2 - D
E Ta =25°C VINH = V1 V=3V O— ! H Vo
w \ VINH= 40V 5 200 Vin =0
3 400 ViNL=0V = \ N ! RL cL
= \ H \ - 3002 Iss pF
= =
| \ " 160
2 300 g = =
T torf\ s N ton _]_
& 3 Logic anD -
~°§ S 120 toff \ L ineur L Vd sy
<4 200 DN H = =
La N |
£ ~ 3 N
= 100 & 80 ~J
g — K
z tbbm DG301/DG303 ONLY
e 0 40
H 0 5 10 15 [ 5 10 15
V* — 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 vt =+15V 240 vt =415V ’ T
Ta =25°C Tpo =25C . ‘T" = ;;?CV
ViNH = +4.0V VINH=+15V & FTa= 1
Z 200 VinL =0 7 200 AN VinL =0 - Da304-307
AN 2
H z ton Su
2 150 ton g 160 é E 4
I I 5o
2 totf e 2>
& 100 Z 120 29 3
2 ? ~ 3
- = EZ
£ S >k
H E 80 ud £ DG300-303
s % 2 = "oy DG381-390
40 |
10

-5 -10
V- — NEGATIVE SUPPLY VOLTAGE (VOLTS)

15

0

-5 -10 -15
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

LOGIC

DG300-303 DG381-DG390

INPUT VINH .
0% DG304-307
ov

Vs

ZSD% S

SWITCH | Vo
ouTPUT

Vs

|

SWITCH

OUTPUT

1
_‘_._J
2
Voz
50%
ov

t8BM ~l

ViINH
4av +15V
1BV v*
SWITCH
s D OUTPUT
Vs1=3V O —o— 10— O Vo1
2 D2
Vg2=3V O J"ff— O Vo2
! l
N g R2Q RLig Ltz Lcn
300 2 $300 oS TSS oF T33 pF
LoGIC
INPUT
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DG300 DG301 DG302 DG303
DG304 DG305 DG306 DG307
DG381 DG384 DG387 DG390

iconix

PARTIAL SCHEMATIC OF TYPICAL SWITCH {DG300-307, DG381-390)

= [ L pg = p’J

\ake,

INOj[r

iy

Syl
-

;

L
¥
T
.
M L i’y
. —r_ 1
]
|

GNDO-
—] - - [ -
F;I—’ :—‘;ﬁ —i;s? —i,-<_—1 '11 oo
v-O
INPUT PROTECTION LOGIC INTERFACE AND SWITCH DRIVERS ANALOG SWITCH
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 Switching Time vs V+ — Positive Supply Voltage
With V—=0V
170 T 5 T
V-=0V V-=0V
150 f\ Ta=25°C Ta=25°CH
2 / \ _ a
& 130 A T
S N >
] / =
g 110 g 5
2 V+=+5V g \
1] 1 1 =3
g 5 \
z VAN E 2
S e N V+=+10V H \
1 T L ton
£ 50 T 3 \
S L+ N | B N £ 1
] I3
2 a0 V+=+15V 2 tof N
LLL — —
10
1] 2 4 6 8 10 122 14 0 5 10 15
Va — ANALOG VOLTAGE (VOLTS) V+ — POSITIVE SUPPLY VOLTAGE (VOLTS)

Input Threshold Voltage vs Positive Supply

7

_ v-=0v
Ta=25°C
2
9 s
2
E A Single Supply Range:
T (V—and GND Tied Together)
g 3 V+:+5V to +25 V
S
S
5 2
E| X DG300-303 Analog Signal Range:
DG381-390
;5 l 1-390 V-<VANALOG < V+
0 5 10 15

V+ — POSITIVE SUPPLY VOLTAGE (VOLTS)

©1980 Siliconix incorporated
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Quad Monolithic SPST 5

CMOS Analog Switch e
i /
designed for... 5o
o=
BENEFITS
m Portable, Battery ® High Speed Switching With Break-Before-
o Make
Instrumentation o t_, =130 nsec Typical
° ° ° O t_¢ = 90 nsec Typical
m Automotive Applications off _
® Single Supply Operations
m Computer Peripherals G 48 10430y
. . . ® CMOS Compatible (positive logic)
u ngh speed MU|flpIeXIng ® Wide Signal Range £15 V
m Low Leakage Switching ® Low Standby Powar
O 300 uWatt Typical
m Sam Ie and HO'd ® Minimizes Signal Error
p .« eie o rpg <100
m Data Acquisition Systems S ID(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

wn o ICH > e
o1z, L fEee
sy G_f \_3 sz
V- 4] [137 v+ (SUBSTRATE) ORDER NUMBER
GND &5 [2aN/C DG3o8CJ
SEE PACKAGE 8
Seag W T
L u s DL
I
INg O HCH TN
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.
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DG308

iconix

ABSOLUTE MAXIMUM RATINGS

VN to Ground
VgorVp.....
vt to Ground
Vittov-.....

Current, Any Terminal (Except Sor D) ....

Current, S or D, Continuous
Pulsed 1 ms 10% Duty Cycle
Operating Temperature

ELECTRICAL CHARACTERISTICS
All DC parameters are 100% tested at 25°C.
to assure conformance with specifications.

vt+18v, vt_zg v

Storage Temperature . . ... ......-6510 +125°C

Power Dissipation (Package)*

... Vitov- 16 Pin Plastic DIP** . ... ........ ceeee.... 470 MW
ve....136V *Device mounted with all leads soldered or welded to PC

ce.....438V board.

ce....30mA **Derate 6.5 mW/°C above 25°C.

cee. . 20mA “Absolute Maximum Ratings are stress limits only.

..... 100 mA Exceeding these limits may cause device damage. Electrical
.. 0to+70°C Characteristics define the functional operating limits.”

Lots are sample tested for AC parameters and high and low temperature limits

(Note 1) MAX LIMITS TEST CONDITIONS (Note 3)
CHARACTERISTIC TYP UNIT V+=+15V
25°C 0°c 25°C 70°C V-=-15V,Gnd =0 V
Minimum Analog
1 VANALOG Signal Handling 15 +15 +15 A\ Switch ON IS =10 mA
Capability
2 Drain Source 70 100 100 125 VD =10V, I ==-1mA
S r 2 V,y=18V
3 w DSfon) ON Resistance 60 100 100 125 Vg =-10V, ls =1mA N
4 | Source OFF 0.1 5 100 V=14V, V_ =-14V
r h S D V=0V
5 | ¢ Sloff) Leakage Current -0.1 -5 -100 Vg=-14V,Vy =14V IN
6 H Drain OFF 0.1 5 100 VS =14V, VD =14V
| nA V,y=0V
7 Dloff) Leakage Current -0.1 -5 -100 Vg=-14V,V =14V IN
8 Drain ON 0.1 5 200 Vh=Vs=14V
[ b 'S -
Dlon) Ve Vin=18V
9 Leakage Current -0.1 -5 -200 Vp VS -14V
\ Input Current
10 I 0.001 1 V,, =15V
N iNH Input Voltage High iN
P uA
U . Input Current 0.001 ' v ov
11 X - =
T INL Input Voltage Low IN
12 o Turn-ON Time 130 200 R =1K®,C =35pF, Vg=3V
3 ot Turn-OFF Time 50 50 ne See Switching Time Test Circuit
14
Vg=0V,V,\ =0V
B 5 Gt Source OFF 7 s N
N Drain OFF
16 A C 7 F V=0V, V=
M Dloff) Capacitance P o] N0V
! CD(on)+ Channel ON
17 c X 20 VD=VS=0V,V|N=15V
cs(on) Capacitance
N-OV.R _=1KQ,C _=3pF
18 OFF lIsolation (Note 2) >50 dB
VS =70 mVrms, f = 500 kHz
Positive Supply
19 1+ 100
S Current
u A Viy=15Vor0Vv
P Negative Supply M IN or
20 - -100
Current
NOTES: TENTATIVE DATA SHEET ICMD
1. Typical values are for DESIGN AID ONLY, not

guaranteed and not subject to production testing.

2. OFF lIsolation = 20 log1g IVpl Vg = Input to OFF Switch

Vgl

3. Vi — For Logic “1” =11 V min
— For Logic 0" = 3.5 V max

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. 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.

SWITCH
INPUT

1
Vs=3v o

Vo Vs g

Ny
LoGic
INPUT )O‘

= ov

L
= "DS(on)

Vp = Output

Vi
CHANNEL 1 ? BV

Sve

(REPEAT TEST FOR

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

notice.

SWITCH
outPuT

CHANNELS 2,3 AND 4)

Vo

LoGic
"V

Locic S ON

NPUT

w<20m TSV
swircw
v —
swircn josvo 09vo
it
o—rt .
o =
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8-Channel Multiplex Switch &

o Siliconix
with Decode T
designed for . . . BENEFITS
B Multiplexing Signals Y O Break BatorEMeks Switoing

B Data Acquisition ® Easily Interfaced
O Pull-Up Resistors on Inputs for TTL

Compatibility

DESCRIPTION

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
ENCT | 16 A2
V4 2] EJ Al
SIGNAL INPUTS LLEl 127 20
[s: s s3 sq v+ 4] (o v-
Iu ?11 ?10 ?9 58 ] 7 s
L 1D 1D 1L 5 ] i 52
607 10053
S5O 8 E=M

ENO ORDER NUMBERS: DG501AP OR DG501BP
” # SEE PACKAGE 12
- A ” DG501CJ
INPUT = SEE PACKAGE 8

15 2! 3
Al 0D * . . .
2 Both V+ lines are internally connected, either one

or both may be used. V+ common to substrate.

A216 ?
i »
| | | TRUTH TABLE
LOGIC INPUTS CHANNEL

A% A" A2 g ‘ON’

I T TI 1T P R

H L L H Sy

Sss és7 és é’s] L H L H S3

SIGNAL INPUTS H H L H Sa

L L H H Sg

H L H H S

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

V+toVA, VEn - -+« oot
V+toVporVs. ..
Vp to Vg
VA, VEnhtoV—. .. ........
VporVstoV—
Current (Any Terminal) ... ..

(C Suffix)

Storage Temperature (A & B Suffix) ... ..

RATINGS

. —0.3,+30V.
—0.3, +30 V
-0.3,+30 V
25V

—-20 mA
—65 to 150°C
-65 to 125°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). . ..... —55to 125°C
(B Suffix) . —20 to 85°C
(C Suffix) . 0to 70°C

Power Dissipation*

16 Pin DIP** ... ... R . 900 mw

16 Pin Plastic DIP*** . . . ... e i 470 mW

*Device mounted with all leads welded or soldered
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.””

MAX LIMITS
ki TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC DGS501A DG5018/C UNIT V—=-20V,V+=5V,Vgy=35V
—s5°C | 25°C . |125°C | -20°C/| 25°C | 85°C/ VAL=06V, VAl =35V
oc 70°C ’
1 150 150 225 | 150 150 200 Vp=5V
51 Ig=-1mA,
200 200 300 | 200 200 300 Vp=0 S :
_2| 2 Vo - 20V
3 Drain-Source 250 250 375 | 250 250 350 Vp=-5V
— T N £
s Dsfon) ON Resistance 200 | 200 300 | 200 200 300 Vp=5V
“s|lw 250 | 250 375 | 250 | 250 | 380 Vp-0 STo1%0en
"6+ 600 | 600 900 | 600 | 800 900 Vo- -5V
—lc Source OFF _ _
7|4 |1stotf) Loakage Current -1 | -1000 -3 | -150 Vg=-5V,Vp=5V
— YT VEN=06V
Drain _ _
8| |ipotn Looksgs Currant -8 | -4000 -10 | -500 nA | Vp=-6V,Vg=5V
. Channel ON —
9] |'ton) *1Ston | gakage Current 8 4000 10 500 Vp=Vs=5V
Input Current,
-1.2 -1.2 A | vaL=0
10 hine Input Voltage Low 2 m AL
s Input Current, ~150 Min ~150 Min A | Vanu=35V
INH Input Current High “ AH :
12 . Switching Time of 15 15 V-=--20V ] See Switching Time Test Cricuit
73| |ftransition Multiplexer 25 25 V_-_15v "] Vs1=11V.Vsg=+1V.Vsy 7= and
14| |ton Turn-ON Time 1.2 Typ* 1.2 Typ*
15| p | toff Turn-OFF Time 0.8 Typ* 0.8 Typ* us See Switching Time Test Circuit
MM Break-Before-Make Vstain =1V
3 - - Typ*|
18] 2 topen Interval 0.05 Typ 0.05 Typ’
17|M [ton Turn-ON Time 2.0 Typ* 2.0 Typ*
— ) - Same as Above, Except V- =-15V
18] c |toff Turn-OFF Time 0.8 Typ* 0.8 Typ*
: c Source OFF 10 Typ* 10 Typ*
S(off) Capacitance ye e
—| pF | Vg=Vp=5V VEN =06V, f =1 MHz
20l |c Drain OFF 20 Typ* 20 Typ*
Dloff) Capacitance Yp yp
2118 {i- Drain Supply Current -6 -6
—u VEnN=0
22| p |1+ Source Supply Current 8 8
| mA AllVA =0
23| Pfi- Drain Supply Current -6 -6
fid Y VEN =35V
24y |1+ 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- EN VIN Vs or Vp
... . Enable Input Logic Input
Positive Negative Analog
Suppl Suppl Voltage Voltage Signal
u ul o X
PRy PPl Min High/ V) nH Min/ 9
Voltage Voltage Range
w) V) Max Low VN Max W)
(v) (V)
+5** -20 3.5/0.6 3.56/0.6 -5to +5
+5 -15 3.5/0.6 3.5/0.6 -5 to +5

*Application Hints are for DESIGN AID ONLY, not guaranteed

and not subject to production te

**Electrical parameters chart based

sting.
onV+=5V,V—=-20V.
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TYPICAL CHARACTERISTICS

"DS{on) ~ DRAIN TO SOURCE

"DS(on) — DRAIN TO SOURCE

t— SWITCHING TIME (us) ON RESISTANCE (OHMS) ON RESISTANCE (OHMS)

OFF ISOLATION (dB)

"DS(on) Vs VD
and Temperature

1000 F——
V=45V
V—=-20
1
t
] i
P — +125°C
\.,\\ ™~~~
100 = I~ +25°C—
1
L
S |
10
-5 -4-3-2-1 01 2 3 4 5
Vp — DRAIN VOLTAGE (VOLTS)
'DS(on) Vs VD
and Temperature
1000 T T T
——
V+=+5V
V—=-15V—]
~—]
~_] ~_%5C
~ | P~ 25°c
~—_|
100 .
—55°C —
55°
10 [
-5 -4-3-2-1 0 1 2 3 4 5
Vp — DRAIN VOLTAGE (VOLTS)
Switching Time vs
Temperature
3.0 l l
ton Vp=-5V
25
——
2.0
//
ton Vp=+5V
15
toff Vp=+5V— ,/
10 s
_____-!-—"—'ﬁ
I e m
05 toff Vp =5V’
. il
—55 -35 -15 5 25 45 65 85 105 125
T — TEMPERATURE (°C)
"OFF" Isolation vs R|_
and Frequency
100
20 ]
80 ’
70
60
50
40 \\
\ ™N
30 N
s
20
10
[
105 108 107 108

f — FREQUENCY (Hz)

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

LEAKAGE CURRENT (nA) C — CAPACITANCE (pF)

CURRENT (mA)

B —y_-_15v

0

-5 -4

100

]
—60-40-20 0 20 40 60 80 100 120 140

Cp(off)- Cs(off) Vs VD

V=45V

Cdott)

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

4 5

ID(off)/1S(0ff) VS
Temperature

1D(otf)

=
' 1

-
D2

1
8|
1

(off)

d

EZE

T
1
[

45

65 85
T — TEMPERATURE (°C)

Supply Current vs
Temperature

T T
V=45V
V—=-20V 1
ALL INPUTS=0V

N
1

T — TEMPERATURE (°C)

45V -20v
Tw Tv—
S, .13 —oVour
220——0/ Ry : ls pF
?30__./ 1 J:
SN - -
Vin | Sg
S,
s00f o2
Sy _‘O/
s | A
Aol AﬂTIAz EN

+BV +BV

Vout!

“OFF"” ISOLATION = 20 LOG
V!

If RGeN. RL or CL is increased, there will

-20v
o
[v-
D OUTPUT
Ry CL
10K Im pF
ENn
LOGIC
INPUT

]

be proportional increases in rise and/or fall
RC times.
= 8
2 F
2g °
o2 4
o w
R
5
zg °
554 IN
-2
8
6
a4 | [
’ l’
0 Vaen =45V
=+
> GEN
6
4
2
o ~/
i
2 i
V, =+1V
_4 | GEN .
6 -
|
| |
2 2
3
g o
|
w |
& +
VGEN=0V
2 . GEN
5
g
Z 4
g
g 2
2
© o
i
5 -2
o
> -4
Vgen=-1V
-6
2
0
2 //
a A\
-6
VGEN =
-8
-1 1 2 3 4

t— TIME (us)
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DG501

iconix

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.
5
+5V =20V INPUT
T T .4 < 20 ns A L
v+ V— ov 7
Vmo—? c/‘ > _'Lﬁ')ouwm W
sz .___Q/A__ ,K% 30 pF oUTPUT. v
> —O/L_' I Vs(aLL) =*1V —=°
Sq JJ/A - =
V, - -
s27 3 —(/L—ﬁ ouTPUT a0% Vo
Sg O/A Vgy=-1V
s Vgg=+1V
57 O/A 10%
Vg O—G g
90%
Ao! A1| Azl lEN
INPUT +5V OUTPUT 10% Vu
= zz; : t: \\: Lransition Ytransition
SCHEMATIC DIAGRAM
’ —-ov-
I e e e e 5 e lg by pmeye
ot
1 T ] g ] ] ] ] ]
- - = - = = e —d = V+
= ‘_l'_‘ e Li9¢ L1
- R O O - B A .
o= I';i H'ﬁ_‘ Ll';i H;‘i_“ “1‘;3:_‘ '5;- = &%@?‘.‘Jﬁe
LOGIC INPUT — - ) - '; I—_—< —q —o
AlO— (= — — ra — = = ‘ll—
= L~ — —q
e TS S T s s W TR
1 e AET] JET] CAE = b
= - i il iy i O SIGNAL
ol SR OF M S
i1 1 1 ki i st s
l ) Sz S3 Sa Ss Se Sy Sg ‘CHANNEL NO.
SIGNAL INPUTS.
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8-Channel Multiplex Switch

with Decode
designed for . . .

m 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. Thé 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 Vand logic “H"” > 8.5 V. The rise and fall times of the drivers are designed to provide break-before-make switch action.

3 4

Siliconix

BENEFITS

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

FUNCTIONAL DIAGRAM

SIGNAL INPUTS

S3

[T

ENO-

%Dﬁ!—*-"
[ S

INPUT

14 20

A z

LoGIC 20
2!

Fas

—
—

&0
o

SIGNAL INPUTS

PIN CONFIGURATION

Dual In-Line Package

ENC1 (16,0 A2
v+ 7] =Ky
03] [ 40
v+ 4] =R
53 s s
o] i 50
s 3] 515

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
A0 Al A% g ‘ON’
L L L H St
H L L H Sy
L H L H S3
H H L H Sa
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

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.

V+1to VA, VEn
V+to Vp or Vg
Vp to Vs
VA, VEh to V—
Vp or Vg to V—

Current (Any Terminal) . ................ -20 mA
Storage Temperature (A & B Suffix) ...... -65 to 150°C
Operating Temperature (A Suffix). .. ..... —55to 125°C

(B Suffix). . ..... —20to 85°C
Power Dissipation®. . . .. ................ 900 mw

*All leads soldered or welded to PC
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.”

board. Derate

MAX LIMITS TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC A SUFFIX B SUFFIX UNIT V—-=-20V,V+=10V,VE,=85V
-56°C | 25°C [125°C | -20°C | 25°C | 85°C VAL=06V,Vay =85V
1 150 150 225 150 150 200 Vp=10V
s Drain-Source — Is=-1mA
2| |rpsion) ON Rosistance 250 250 375 | 250 250 350 Q Vp=0
3 \?\l 600 800 1250 600 800 1000 Vp=-10V Ig =-100 pA
[ Source OFF = -
4| 1 |1s(ot) Leakage Current -2 | -2000 -3 -150 Vg=-10V,Vp=10V
e [ o orE VEn =06V
H rain . . _ . =_ =
5| H ip(off) Leakage Current 8 4000 10 500 nA | Vp=-10V,Vg=10V
Channel ON - =
6 |1D(on *1Son) | qakage Current 8 4000 10 500 Vp=Vg=10V
1 Input Current, _
7 N hine Input Voltage Low ! ! LA VaL=0
8 t . Switching Time 15 15 See Switching Time Test Circuit
transition of Multiplexer ) i Vg1=41V Vgg=%1V,Vgp_7 = gnd
9 b |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*
o I Vs(ai) =1V
A Break-Before-Make . «
1 oy topen Interval 0.05 Typ 0.05 Typ
1
Source OFF N .
12| ¢ | Cs(off) Capacitance 5Tve 5Tve VEn=05V,
] i pF | Vs=Vp=0 f=1MH
13l e Drain OFF 20 Typ' 20 Typ* :
Dloff) Capacitance v P
14|S 11— Drain Supply Current -6 -6
ey 1V} VEn=0
15| 1+ Source Supply Current 8 8
—qPr mA
16| P |i— 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*
VE VIN
V+ V— n . Vg or V,
o _ Enable Input  Logic Input 'S °" VD
Positive Negative Vol Analog
Suppl Suppl Voltage Ol signal
- . : n;
Vo:)t‘;gye Vo:’t:gye Min High/  ViINH Min/ Ragn e
W) ) Max Low VinL Max (v?
(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 -10to +5
+10 -15 8.5/0.6 8.5/0.6 -5 to +10
+5 -15 3.5/0.6 3.5/0.6 -5 to +5

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

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

1-86
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TYPICAL CHARACTERISTICS

"DS(on) ~ PRAIN TO SOURCE
t = SWITCHING TIME (us) ON RESISTANCE (OHMS)

t — SWITCHING TIME (us)

OFF ISOLATION (dB)

"DS(on) Vs VD
and Temperature

1000 .
Vi=110V
V—=_-20V
N +125°C
e
NN ™~
e R N ey
100 f——
—— +25°C
—56°C
10
-10-8-6 -4 -2 0 2 4 6 8 10
Vp ~ DRAIN VOLTAGE (VOLTS)
Switching Time vs Vp
V= +10V
30 v—=-20v |
25 N
20 \,
15 \
\'on
1.0 &
toft | Tt
05

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

Switching Time vs

Temperature
3.0
25
20
ton |
15
LA
1.0
A " toff et
|t
0s | —
o

-60-40-20 O 20 40 60 80 100 120 140
T — TEMPERATURE (°C)

“OFF" Isolation vs R_
and Frequency

100 —
- (T ]
| i
5 N{TTN\gL = 1002
70 \
h N
o RN | N
\\ N
50 ™ q
™
40 N N
™N
™
30 N
20
10 t
o I
108 108 107 108

f — FREQUENCY (Hz)

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

C — CAPACITANCE (pF).

LEAKAGE CURRENT (nA)

| — CURRENT (mA)

100

0.1

0.01

Cp(off)- Cs(off) ¥s VD
V+=+10V
. V-=-20V" |
25
20 Vi
15 Cd(off) — /
_——-—P“—.—-—_
10
5 Cs(off) A
0
~10-8 -6 4-2 0 2 4 6 8 10
Vp — DRAIN VOLTAGE (VOLTS)
Ip(off)/IS(off) V8
Temperature
i
-
10
Tp(off) 72 =
1
1
1
71
H A 'stoff)
7z
25 45 65 85 105 125
T — TEMPERATURE (°C)
Supply Current vs
Temperature
T I
V+=+10V
6 V—=-20V—
~
N
5 ' I+, 1=
NN Vog=0V
. N | VoE
s \\1\\
™~
I+, 1=
2 Vop =85V
1

[}
—60-40-20 0 20 40 60 80 100 120 140

T — TEMPERATURE (°C)

A0 AT A2 lEN

+10V +10V

) |
“OFF" ISOLATION = 20 LOG ~QUT
\VlNl

45V ~20v
fve = Tu-
~ D OUTPUT
T
o I p
~ .
L
l
It
It
ADO A10 22 EN
LOGIC
INPUT

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

8
5a
£§5 s
Z0
o2 g4
88
S8 2
[
zg °
=5 IN
-2
8
6
: ’r
N}
[
VGen=+5V
= GEN
6 T
a |
2 :
0 ¥ L
-2
H V, =+1V
e | GEN
6 T -
| | |
A g T
g o2 i
2 |
s ° 1
wo_p | |
Q
V, =0V |
2 GEN |
5
S
[
2
E 2
2
S o
I
5 -2 [—
o
> s
| Vgen=-1V
—6
2T k
0
- //
-4 AN J
-6
VGeEn= 5V
-8
-1 0 1 2 3 a
t— TIME (us)
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DG503

Siliconix

SWITCHING TIME TEST CIRCUIT

1oV

+10V —20v INPUT
.t < 20 ns
—+— 50%
ov

o
<
—o
b

.
$1 / D
Vs O——O A -O—4—4—0 OUTPUT [ ton—]
S, ~ J_ v [ toff
. A—y K 30 pF — ’I
3 . ouTPUT
1 I VsiaLw) =H1V oo% "
S - =
4 c/‘
v s, 10% NJ-
s2.7 5 /A
ouTePuUT —
S G/A Vg=-1V fopen 90% Vo
517~
s Vgg=+1V
7 /A s8 /
g 0/ 10%
Vgg O——O- A

90%
A0 Al a2 lEN \
INPUT +10V OUTPUT 10% N Vo
ransition ition

Vgr=+1V
Vgg=-1V

SCHEMATIC DIAGRAM

R AR R O B I B P I B I

[ % 5 RS R R RS R RS e "

Y : | E
mo % 1';5__ "155__* T‘IE L‘E-E: LI"B_‘_‘ 72_ = gﬁ%‘%ﬁ;

LOGIC INPUT = L]lg LIE LII—ET—: LIE}::

* Tﬁ‘& i) H;—i H;i HE I

' W OTE e |
A0 o [ =, ]
g 2 Tl e e .,

Tl

&5

T
s S S|

CHANNEL NO.
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Differential 8-Channel/ 8
16'Ch°nnel CMOS BENEFITS Shtconx

° ® Environmentally Rugged
Analog Multiplexer . ;oo
g p ® Easily Interfaced

® o TTL, DTL and CMOS Direct Control

des,gned for. PPs Over Military Temperature Range
® Low Stand-By Power
P © 36 mW Typical Stand-By Power

] Ddi'u AchISIfIOI‘I Sys‘l'ems ® Reduces System Cross-Talk

. ° . O Break-Before-Make Switching Action
[ ] MUH‘IpleXlng Refel‘ence Slgnals ® Reduces External Component Requirements

. - O %15V Analog Signal Range with £15 V

m Communication Systems 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 (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 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  Vief* v+ v— Gnd  Viet*
Tl T27 ‘r12 T‘.’! 71 TZ7 T‘\Z Y‘IJ
$123 " 19) -
gg 21 — s 1
Sg°5 Ty 28, 1y
S3°2 A 10,
$7 R 1
8o T H28.p 7
s [] T i}
§ i
s A [ H2.p,
S1a—g——11 e
ST mE , i ‘
pGSOS CMOS DECODE LOGIC DG507 CMOS DECODE LOGIC
14 [15 16 17 [18 15 6 17 18
Az Az Ay  Ag E, *OPTIONAL (NORMALLY LEFT OPEN) | Az A7 Ag En
TRUTH TABLE PIN CONFIGURATIONS
e —— DG506 DG507 Dual-In-Line Package DG507 DG506
Az | Az H  Ap En ] 2B |
.- = - ¢
0 g g 24T
o fho o0 23[Ta
0 0 1. i 2T
0 1 L Qi 21[Ta
0 S B e Yo D 20 T»
o v 1 0 4 o s
0 1 1 1 i 5 8[Th
1 0 0 0 1 0 7 [TA
1 0 0 1 1 6 1 %
1 0 1 0 1 ®
1 0 1 1 1 TOP VIEW
1 1 0 0 1 *OPTIONAL (NORMALLY LEFT OPEN)
1 1 0 1 1 V+ COMMON TO SUBSTRATE
b 1 . 0 . ORDER NUMBERS:
1 1 . , . DG506AR OR DG506BR DG506CJ
DG507AR OR DG507BR DG507C
Logic 0" = VA < 0.8V, Logic 1" = Van > 2.4 V, Screen is DG507 SEE PACKAGE 13  SEE PACKAGE 14
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DG506 DG507

iliconix

ABSOLUTE MAXIMUM RATINGS Operating Temperature (A Suffix). ...... —55to 125°C
(B Suffix)....... —20to085°C

VIN (A, En, or VREF) to Ground . ...... -0.3V, V+ (C Suffix). . ... ... 0to70°C
VgorVptoV+ . ................ .... 0,32V Power Dissipation (Package)™®
VgorVptoV— ..... e aleaiai e anseneee 0,32V 28PinDIP*™ . ... ... ... ... .. ..o... 1200 mW
V+toGround . .. ... .. ... ... 16V 28 Pin Plastic DIP*** . .. ... ... B25mW
V-toGround . . ............. .. ..., -16 V
Current (Any Terminal, ExceptSorD) ....... 30 mA *All leads soldered or welded to PC board.
Continuous Current,SorD ....... . 20 mA **Derate 16 mW/°C above 75°C.
Peak Current, S or D ***Derate 8.3 mW/°C above 25°C.

(Pulsed at 1 msec, 10% Duty Cycle Max) . ... 40 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-

(CSuffix)........ —65t0 125°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.

NO. [ note 1 MAX LIMITS
ote 1)
MEASURED [TESTS A SUFFIX B/C SUFFIX TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC TERMINAL | PER 2’; 07 - UNIT) \4 =18V, V-=-15V, Ground = 0, VREgF = Open
TEMP I-s5°C | 25°C |125°C | 25°c|, (Note 4)
o’c 70°C
Minimum Analog Signal 415 15 i =1
1 VANALOG Handling Capability + £15] =1 +15 15 \ Switch ON Ig 0mA
2 Drain Source 16 270 [ 400 | 400 s00 | 450 [450 | 550 Vp = 10V, I =—200 kA | sequence each switch on
—1 |™Dson  on Resi StoD e Z Z VAL=08V,Vapu=24V
3 esistance 16 230 (400 | 400] s00 | 450 [450 | s50 Vp=-10V,1g=-200uA| VAL =08V, VaH = 2-
Greates Change n sroston - [ 25ton MAX ~TDs(on) MIN
: N =
4 Arps(on)  Drain-Source ON StoD 16 6 % rDS(on) AVE
Resistance Between v
Channels —10V<Vg<
5 31 , Source OFF Leakage s 16 [-0.005 +1| +50 +5 | +50 Vg=10V,Vp=-10V
— ff) o
6] ! Stof Current 16 |-0.005 1| +50 5 | +50 Vg=—-10V,Vp=10V
71 ¢ 1] -0.03 +10 300 £20 |+300 Vp=10V,Vg=—10V
— H DG506 VEN =0
8 \ Drain OFF Leakage o 1| -0.03 £10|+300 +20 [+300 Vp=-10V,Vg=10V
° Dioff) Current 2 |-0.015 +5 [£200 £10 | 2200 Vp=10V,Vg=—10V
—— DG507 nA
10 2 |-0.015 +5 [£200 +10 |+200 Vp=-10V,Vg=10V
11 16 | —0.06 +10 | +300 +20 [+300 v, =Vvp=10V
DG506 s(all) = VD
12 1D(on) Channel ON Leakage o 16 | -0.06 +10 [+300 +20 |+300 Vs(all) =Vp=-10V Sequence each switch on
13 (Note 2)  Current G507 16 | -0.03 +5 |+200 +10 |+200 Vs(all) =Vp =10V VAL=08V,Vap=24V
14 16 | -0.03 +5 [+200 £10 |+200 Vs(all) = Vp =—10V
15 . Address Input Current, (5) 4 |-0.002 —10| —30 -10 | —30 Va=24V
6], | A" Input Voltage High (5)4 | 0.006 10| 30 10 | 30 Va=15V
N Peak Address Ag. A1, A2, "
17 5 1Aeak)  |nou current (ag) EN (514 | -75 uA | SeeCurve “Ia vs V'
18| T . Address Input Current, 3 [-0.002 -10| -30 -10 | -30 VEN =24V ]A” Va0
19 AL Input Voltage Low 1 |-0.002 ~10] -30 ~10 | 30 Ven =0 |
Switching Time .
20 transition  of Mum:lemr 3} 06 1 See Figure 1
Break-Before-Make
21 topen Intarval D 0.2 us
22 P lton(en)  Enable Turn-ON Time D 1 1.0 15
— Y See Figure 2
23 x toff(EN)  Enable Turn-OFF Time D 1 04 1
™M _ VEN=0,R| = 1K Q,C = 15pF
1
24 (I: OFF Isolation (Note 3) D 68 dB Vg = 7 VRMS, f = 500 KHz
Source OFF
25 Cs(off) Capacitance s 16 6 Vs=0
— pF Vegn =0, =140 KHz
26 c Drain OFF DG506 o 1 a5 Vn=0
27 Dloff)  Capacitance DG507 2 23 D
28|s |1+ Positive Supply Current V+ 1 5.2 10 10
=1y - VEN=5V
29| p [1- Negative Supply Current V- 1] -s2 -10 -10
301 P mA AllVa=0
30| P [+ Positive Supply Current v+ 1 1.2 25 25 Vew =6
31| Y |- Negative Supply Current = 1] -12 25 25 ENT
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 20 log —— Vg = input to “OF F" switch Vp = output due to Vg.
= 2

4. Functional operation is possible for supply voltages less than 15 V, but the input logic threshold will shift.
For V+ = V=] < 10V, 1.6 V may be applied to the VRgg terminal. The VREF terminal has Ry = 45K
(See the applications section.)
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TYPICAL CHARACTERISTICS

'DS(on) V$ Vp and Temperature

73
£ 700 V=415V
=] V—=-15V,
8 e00
z
R
@ 500
o
@
z 400
125° —
R e
£ =¢
2 200 = T =
; T 1—1
E -56°C
« 100 +—+
8 1
N I 1
8§ -15 -0 -5 0 5 10 15
8 Vp — DRAIN VOLTAGE (VOLTS!

Logic Threshold

vs Power Supply Voltage
20

05

V| — INPUT LOGIC THRESHOLD (VOLTS)

+8 +10 +12 +15
V+ AND V- POWER SUPPLY VOLTAGE (VOLTS)

Iavs Va
(Terminals Ag, Aq, Ag, Az, EN)
-125 T T
V+=+15V
< V-=-15V
=100
£ 55°C
z :
E . i
) 25°C
e
2
g
£ 50
Q
Q
<]
S
| —-25
<
° T
1 TYPVE, 2 3
Vp — LOGIC INPUT VOLTAGE (VOLTS)
OFF lIsolation vs Frequency
100
ML 1l
. L
g @ " RL=1K®
> ™N
<] ™M
£
w Ry = 10 meg
5 a0
l
—.,,‘a
212 20 v4=+15V,V—=-15V
| VenD =0, VEN=0
CLOAD = 15pF. Vg =7 VRMS
0 1L L IR
104 108 106 107

f— FREQUENCY (Hz)

rDS(on) Vs VD and
Power Supply Voltage

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

2 +15V OPEN -15V
: T ?
g 0 i — l
8 e00 1
g 600 D Rg=1002 [v+ GND Vmgr V-
2 s
% s00 Vanad| 1
8 A
o 3 D = s,
Zz 400 H
<} V. ~ |
§ 300 P= L |
é =3 A | DG506 D VouTt
T |
2 A= V+=+15V, V= _l_ i
S B V+=+12V,V = i CuL
g 10 C—V+=+10V,V. S1s I 15 pF
T D V+=+8V,V-=-8V Rgen = 10092 =
s s
S s 0 5 0 5 10 15 16
A7 Ay A EN
e Vp — DRAIN VOLTAGE (VOLTS) L I B
—=_VGEN
T - LoGIC
1
'S(off) vs Temperature NPUT .o,
2 = =
R V=415V
e
V—=-15V s .
é If Rgen: Rs, oF C_ is increased, there will be
5 proportional increases in rise and/or fall RC
R times.
2 .
8 3
pu] 2
I
5 ]
w 01 g
o
&
E g 4
3 5 2
£ z
€ o014 o ©°
3 2 4 65 8 105 125 g LOGIC INFUT
T— TEMPERATURE (°C) n
z
>
*
ID(Off) and 'D(on) vs Temperature 10
10
w V+=+15V 4'4.:.'
] V=15V 1 R VGEN = +10V
x
<
o
3
5_ 1 6
zg ! A
< 4
3
o S N
e
4
T
3 0 —
a° 0.1 VGEN=+5V
= 2 LOEN .
° w
g ¢
5 5
= o ]
25 45 65 85 106 125 v 2
=
T — TEMPERATURE (°C) E3 o
23
32
Power Supply Current T -2
5 Jeen-9
vs Temperature 3
- T T
I 7 V+=+15V o
£ V= —15V 2
] s N | 0 N
3 VEN=24V
g 5 N -2
N s VGEN=-5V.
A < —_—
g 6 LT 1
2
e 3
H
g 2 s
=~ VEN=
. I
<] 5 VGen=-10V
R I \
-55-35-15 5 25 45 65 85 105 125 - l
T — TEMPERATURE (°C) -1 [

*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.

t — TIME (uSec)
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SCHEMATIC DIAGRAM  Typical Logic Interface  *'Setorer” Typical Switch

o o s

Q3 Qﬂ ’__1
R1
5K
—ﬂl_tL e - PCHL o ym— 1 i

a

L3

N

5

[®
L
:
-
bo

_— v DRIVE
Sm
ais I cH I l
m a7a
a9 NCH |

6
DRIVE
> I ar3
R4
S

Qa4
Ao
LOGIC O—d _Tﬂ-—-{ ':%_

INPUT
v a10 Qi3 ﬁ
a7 v+ — |4 | r V-
s
R2 DECODE
450K > an SWIToH
O VReF H DRIVE
50K
L
GND EN' GND V-
(CMOS LEVELS) (~SUPPLY)

SWITCHING TIME TEST CIRCUIT

Vs, 424V OPEN +15 v
0.8 Vgqp é T
SWITCH OUTPUT
Vbb VREF v+
(SEE FIG 1) En Sipf—0:10V
[} Sy, THRU
Sga. Da. O
Ag Sop THRU S =
v Ay pgso7  Ssp[—O710V
0.8 Vggy, SWITCH
Vsgb D,
Logic Ay b OUTPUT
) GND V- v,
ttransition — | Sgpy ON———=1 == ttransition INPUT bb
S1,0N 50 0 (L 1MQ 35 pF
5T
—={ ton (En) — toff (En)
Figure 1
0
0.1vol
SWITCH OUTPUT OPEN +15 Vv
Vob
(SEE FIG 2) T
VREF v+
E Sipl—0-5V
0.9 Vol N T
Vot
v S5 THRU
S1b- Ag Sga. D, —O_—L
A Sap THRU Sgy, —
. =
DG507 SWITCH
- LOGIC A, Dy ouTPUT
INPUT GND V- Vbb
LOGIC INPUT 50
tr< 20ns 2 <L 1K Q 35 pF
t < 20 ns
50% |- — v
0 Figure 2
I L x
APPLICATIONS Application Hints
v+ V- VREF ViN Vs or
L. . Logic Input VD
Positive Negative Reference Voltage Analog
Supply Supply Pin

VinH Min/ Voltage

Voltage Voltage Connection V|N|_ Max Range

*Application Hints are for DESIGN AID ONLY, not

(V) (V) (V) V) W) guaranteed and not subject to production testing.
e _18 Open 2.4/0.8 ~15t0 +15 **Electrical Characteristics chart based on V+ = +15V, 4
V—=-15V, VREF = Open.
Open or
+12 =12 1.4V 2.4/0.8 -1210+12 ***QOperation below 8 V is not recommended.
+10 -10 1.4V 2.4/0.8 -10to +10
+8* -8 1.4V 2.4/0.8 -8 to +8

©1980 Siliconix incorporated

1-92



8-Channel/4-Channel
Differential CMOS ;
Analog Multiplexer

designed for...

m Data Acquisition Systems

m Multiplexing Reference Signals

m Communication Systems

DESCRIPTION
The DG508 is a single-pole 8-position (plus OFF) electronic

Siliconix
BENEFITS e
Easily Interfaced
O TTL, DTL and CMOS Direct Control
Over Military Temperature Range
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 Signal Range with £15 V
Supplies
® Environmentally Rugged
O Latch-proof CMOS

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
[ Flat Package Flat Package
D A2 1 16 1 16
G Ao A Aoq 1A
5 X 2 15 2 15
En ] 1A, En[ [ _Gnd
0 0 3 2 3 12
8 [} Vvl; ?Gﬂd V—I; _‘___3_IV+“
4] By ] m— [ v+ S — 1Y
5 12 5 12
0 20— m— R N — m—
1 0 0 1 5 Logic “1" = | s - se Ss ] —T
! 0 ! ! 6 VAH > 24V | o7 sy S =t
1 1 0 1 7 Logic ‘0" = 8 9 8 9
1 1 1 1 8 va <ogv | T m— EER Y — [— o,
AL = B TOP VIEW TOP VIEW
FUNCTIONAL DIAGRAM DG508 ORDER NUMBER: ORDER NUMBER:
Ve V- Gnd DG508AL DG509AL
s E f1a SEE PACKAGE 17 SEE PACKAGE 17
:1 5 “] *Common to Substrate and Base of Package
SO | I
276
S0l o s Dual-In-Line Pack Dual-In-Line Pack
s; 2 , 18 o ual-In-Line Package ual-In-Line Package
M
S oA A A A
sg 1; _,:/ z Agd (167 A1 0T (16041
sgo——~{Ai—— EnC 2] [150 A2 Enc7] [T506ND
DG508 CMOS
DECODE LOGIC V-3 (127 6D V-.3] [1ap v+
s I 1z S04} [130 v Stac 4] BN
A2 A1 Ao En S5 (170 85 S2a5 ] (12052
FUNCTIONAL DIAGRAM DG509 ] i se ] -
v+ V- Gnd
f1a Ta T1s Sac7] [0 57 StacL7] =
4
218°_5'——‘"—'_°/ s D8] i=EN 0,8 [0 LDy
5;2;: 6 A Dy TOP VIEW TOP VIEW
s,ao_%u “ L V+ COMMON TO SUBSTRATE
S1bo33 —1"
S2bo7 P A—1 |9 D ORDER NUMBERS: ORDER NUMBERS:
:i: 10 - DG508AP OR DG508BP DG509AP OR DG509BP
DG509 CMOS SEE PACKAGE 12 SEE PACKAGE 12
DECODE LOGIC DG508CJ DG509CJ
SEE PACKAGE 8 SEE PACKAGE 8
16 L1 (Lz
A1 Ao Ep
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DG508 DG509

iconix

Vin (A, EN) to Ground . .
VgorVptoV+ . . . . .

VgorVptoV—. . . . .
V+toGround. . . . . .
V—to Ground. . . . .

Continuous Current, Sor D .
Peak Current, S or D

Operating Temperature

Current (Any Terminal, Except S or D)

ABSOLUTE MAXIMUM RATINGS

(Pulsed at 1 msec, 10% Duty Cycle Max) .
(A Suffix).
(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.

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

40 mA
.—55t0 125°C

-20 to 85°C

0to 70°C

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

Power Dissipation (Package)*

16 PinDIP** . . . . . . . . 900 mW

16 Pin PlasticDIP*** . . . . . . . . . 470mwW

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

*All leads soldered or welded to PC board.
**Derate 12 mW/°C above 75°C
***Derate 6.3 mW/°C above 25°C
****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.”

No. MAX LIMITS
MEASURED| TESTS| Tvpt TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC TERMINAL| PeR | 25°C A SUFFIX B/C SUFFIXES _ |UNIT V=16V, V- =15V, 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 +15 215 | «15 215 15 | v | Switch ONIg=10mA
2 Drain-Source S10D 8 270 400 | 400 | 500 450 | 450 850 . |Vp= 10V is--200uA [ sequence each switch on
— | o
3 DS({on) ON Resistance 8 230 400 | 400 | 500 | 450 | 450 | 500 Vp=-10V, Ig = -200 uA | VAL =08V, Vay =24V
Greatest Change in Drain o _(DS{on) MAX - rps onﬂ)
a| | apsion Source ON Resistance StoD 8 6 % | 'OSton) "DS(on) AVE
Between Channels S10V<Vg< 10V
—s
51, Source OFF s 8 | -0.005 1| +50 5| 50 Vg=10V,Vp=-10V

— 1

6l | 'Sto” Leakage Current 8 [-0.005 1 | 50 5| +50 Vs=-10V,Vp=10V
M 1 [-0015 £10 | £200 +20 | +200 Vp=10v.vs--tov_ | o
s Drain OFF | DG508 T_|-0015 10 | +200 20 | 200 Vp=-10V, Vg =10V EN

2| 1ot Leakage D
9 Current 56509 2 |-0.008 £10 | +100 220 [=100] . Fvp=10V,vg=—10V
70 2 |-0.008 770 | +100 20 | £100 Vp = —10V, Vg = 10V
1 8 | -0.03 10 | +200 +20 | +200 Vs =Vp =10V

— Drain ON DG508 - - —1~ —

220 | ipgom* Leakage o 8 | -003 +10 | +200 +20 | +200 [Vsia = Vo= —10V__| Sequence each switch on
13 Current G509 8 [-0.015 <10 | +100 120 | £100 Vst = Vp =10V VAL=08V,Vay =24V
2 8 |-0.015 10 | +100 120 | +100 Vs(all) = Vp = 10V
15 | Address Input Carrent, )3 |-0.002 -10 | -30 -10| -30 Va=24V
e[| AM Input Voltage High Ag. Ay (A @3 | 0.006 0 | 30 10| 30 Va-15V

—n

P Peak Address EN _ i "
1718 | 1atpea) ot Gotront @3 75 uA | See Curve “I5 vs V5
18] T Address Input Current | Ag. A7 (Ag)| 312 | -0.002 -10 | -30 -10] -30 Ve =24V |
‘AL Input Voltage Low - AllVA=0
19 EN 1 [-0.002 -10 | -30 -10| -30 Ve =0 |
Switching Time of
20 transition Multiploxer D 0.6 1 See Figure 1
Break-Before-Make
21 [°pen Interval o 02 Hs
22| D] ton(EN) Enable Turn-ON Time 0 1 1.0 1.5

—y - See Figure 2

23] [ orr(EN) Enable Turn-OF F Time D T 0.4 1

A . VEN=0, R = 1K Q,Cp = 15 pF

FF Isolat EN=0. R Cp

24 I:A Ol solation D 8 68 dB Vg = 7 VRMS, f = 500 kFiz

c Source OFF B
25 Csiotf) Capacitance 8, 8 5 Vs=0

oF VEN =0, f = 140 kHz

26 c Drain OFF | DG508 D 1 25 Va0
27 Dloff) Capacitance | DG509 D B 2 b
28|S| 1+ Positive Supply Current V+ 1 35 8.0 8.0

—U VEN=5V
29| 1- Negative Supply Current = 1 -35 -8.0 -8.0

— e mA AllVA =0
30 L I+ Standby Positive Supply Current V+ 1 1.0 2.4 2.8 v o
31| ¥ [ 1- Standby Negative Supply Current V- 1 -1.0 24 28 ENT

*1D(on) is leakage from driver into “ON" switch

Vol
**OFF isolation £ 20 log Vo] + Vs = input to “OFF* switch, Vp = output due to Vg,
N

ICXG-A DG508
ICGX-B DG509

t Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.
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TYPICAL CHARACTERISTICS Typical delay, rise, fall, settling times, and
'DS(on) V§ VD and switching transients in this circuit (similar cir-
'DS(on) VS Vp and Temperature Power Supply Voltage cuit for DG509).
T
700 V4= +15Iv 1 700 HgV -15V
> V-=-15V
S 600 g 600 =
Sa w D
Qv
£ 2 s00 € 2 500 /' Rg=1000 V+ GND V=
38 gs 5
2 400 2w 400 tC
é% 125°C ~ 52 A P> i = %
S5 300 bt &5 300 ot B S3 v
La 25°C 12 - A s ouT
£ = =2 = 4 DG508 D
g* 20 = 2= 20 A—V+=+15V,V—= 15V 55 c
) s5°¢ 8 A NV Sg xs‘.‘pr
100 I 100 RGEN = 1009 s7 I
o I 0 S8 =
-5 -0 5 0 5 10 15 -5 -10 -5 0 5 10 15 VGEN Ag A1 A2 EN
Vp — DRAIN VOLTAGE (VOLTS) Vp — DRAIN VOLTAGE (VOLTS) !
Logic Threshold vs +15V
. Logic INPUT (1
Power Supply Voltage 'S(off) vs Temperature
= -
B 2.0 g vy
3 z VY If R R is i i
g g GEeN- Rs. or Cis increased, there will be
g 15 S proportional increases in rise and/or fall RC
] R times.
17 Q
w <
g :
= 10 3
Q : —
@
3 5 g
- w 0 3
2 05 < - 4
2 3 2
@ <
: | 52
2 = <] J
> $ 001 L _J c ¢
8 +10 +12 +15 5 B 45 65 85 105 125 5 LOGIC INPUT
V+ AND V— POWER SUPPLY VOLTAGE (VOLTS) T - TEMPERATURE (°C} g
1]
S
IavsVa -
H * =
(Terminals Ag, A, Ap, EN) ID(off) @nd Ip(on) Vs Temperature > |
-125 T T T 10 "
_ Ve 15V w V+—_+155\(/ o
£ V—=-15V M V‘I‘ “‘ . VGen =+10V
= -100 g T
Z P z
< T ° 1
3 - LY z3 ¢ A
o 25°C gt A | =
> 8z
g | & 2
= =
o 90 T 3
7] 23 0= 2 0 =
S = — 3 . VGeEN=+5V
1 -2 ] 2=
= H zE
= s 1<)
r 2 oo 32
0 1 TvPvg, 2 3 %5 45 65 8 106 125 12
V) — LOGIC INPUT VOLTAGE (VOLTS) T - TEMPERATURE (°C) >8 0 —
-2
Power Supply Current Vaen-
OFF Isolation vs Frequency vs Temperature
100 5.0 LI
‘~‘~ l ” 45 V+=+15V | 2
_ N ! H &E‘ all S V_|= -5V N
g =0 Ry = 1K O C a0 I
g i 3 35 2
<] { - Ven = 24V Veen = -5 V
% 60 ~ T 30 ™~ -4 LOEN"
2 o N 6 L1 1
2 > 25
o R = 10 megst g
£ a0 m 5 20
' L. L s :
90 & Ven =0V
S5 20f ve=+15V,V—=-15V 3 10 e 0
| Venp =0. VEN=0 = o5 T 5 VGen = -10V
CLoAD = 15pF, Vs = 7 VRMS : T
0 IR L L LIl 0 -
104 108 108 107 55 -35 -15 5 25 45 65 85 105 125 L
-1
f— FREQUENCY (Hz) T — TEMPERATURE (°C) 4
t — TIME (uSec)
*The net leakage into the source or drain is the n-channel leakage minus the p-channel
leakage. This difference can be positive, negative, or zero depending on the analog
voltage and temperature, and will vary greatly from unit to unit.
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DG508 DG509

SCHEMATIC DIAGRAM

Typical Logic Interface Typical Switch

V+ (SUBSTRATE)

1ICONIX

(+ SUPPLY)
Q1 Q4 Q12 v+
a3 as — — — o OD
-] 4
san a2 l l Ay an l a7n2 I
— ) ' 1 | PCHL o o] i
s ;.1 e————— >_.| — V- DRIVE I 7—1
s
Qis CHM
a7s
N @ | . '
N LJ
LOGIC O—d {[—| (= 075_
INPUT Fq f i R |
4
5K 370 Q13 ; }
v+ - V-
a7 v+ —= | 1493
R2 L
136K = 7 an DEIS\?: £
4 SWITCH
F{ DRIVE
R3 —
14K l
_ o
GND Ey’ GND V-
(CMOS LEVELS) (= SUPPLY)
+24V +15V
V+
En si—o:10v
S2
THRU L—OJ
Vst §
Aq DG508 7 -
0.8 Vs g —o:10v
SWITCH OUTPUT Az b
! SWITCH
3}
A3 D ouTPUT
(SEE FIG 1)
! LoGIC GND _
° INPUT hd o
500 (L o 35 pF
$ T
08vgg = = = = =
Vsg Figure 1(a)
Uransition - S8ON - [~ Utransition
s10N
+24V +15V
w]
—={ ton En S1pp—0:10Vv
Sq14 THRU
S4a: Dar —q
Sop. AND Sgp —
Sap 10V
SWITCH OUTPUT pese SWITCH
OUTPUT
Vob

ol

35V

LOGIC INPUT
tr- 20ns
tf- 20ns

50%

(En) f=— - toff (En)
0
0.1 vol-
Vo
(SEE FIG 2)
0.9 Vol
Vo

A
A, Dy
LoGic D °
INPUT
50 © V'(L ™o
-15Vv

IaS pF

Figure 1(b)

+15 v

F—O-5V

A1 DG508

2
THRU _o_]
Sg

A2 =

SWITCH

A3 D ouTPUT
GND V- Vo

K 35 pF
25T

Figure 2

1-96

©1980 Siliconix incorporated




APPLICATIONS
v+ Vo VIN Vg or
L. . Logic Input VD
Positive Negative
Suppi Supply Voltage Analog
Suppiy .
M Volt:
Voltage Voltage V'NH in/ oltage
) W) VinL Max Range
(V) (v)
+15** -15 2.4/0.8 -15 to +15
+12 -12 2.4/0.8 -12to0 +12
+10 -10 2.4/0.6 -10 to +10
+8*** -8 2.4/0.4 -8 to +8
Logic Inputs

Application Hints*

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

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

***QOperation below +8 V is not recommended due to the

shiftin V

INL(MAX)"

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 9.1K £ to insure
switching with worst case current spikes.

Truth Table
MUX MUX INPUTS DG508 SWITCH PAIR STATES
ENABLE | SEQUENCE (- DENOTES OFF)
RATE Ag Aq A, s1 S2 S3 sS4 S5 S6 s7 S8
o o % . I _
o 1 o o om0
5 1 ¢ g o ON = - - - -
g 3 0 = SEON ~ - - - -
‘ 1} 3 auses 1 oL N - - - -
1 4 pulses 0 - - - - ON - — -
1 5 pulses 1 - - - - - ON - -
1 6 pulses 0 1 1 - - - — — - ON -
1 7 pulses 1 1 1 - - - — — - - ON
1 8 pulses 0 0 0 ON - - - - - - -
8 Channel Sequential Mux (Demux) Differential 4 Channel Sequential Mux/Demux.
+15V -5V
+15V -15v
14 |15s = |3
13 U= |3 v+ GND V-
4
. V+ GND V- O—5 S1a
Oo——s1 ()—6 Saa s
o—23s, O—1%3a baA—o0
6 53 DIFFERENTIAL o— SdA DIFFERENTIAL
ANALOG 7 ANALOG ANALOG Dases ANALOG
INPUT o 12154 oosos oE—o0 ouTeuT INPUTS 13 OUTPUTS
(ouTPuTS) | O—31Ss (INPUTS) (OUTPUTS) 0—‘2 S18 s (INPUTS)
O——{sg o152 Dg[—O
+15V o—H S5 OT S3g
o—Ys; O——Sas
Ap A7 Az EN Ap A1 EN
4
1 % |2
- T 16 |15 |2
9
cLock 8 ag “5V
N O——Bin 10 )
DM7493
Q 12
ne—a 13 4
N Oaf=—Ne Vee
01 o2 GND L4l ol2 7], ole
1 éz n < 1/2 MM74C73 1/2 MM74C73
= CLOCING cLock cLock
+15V
L3« anc L_m K 5’-———B
CLEAR GND CLEAR
ENIANBLE(} 2 _t‘ -
(MUX ON-OFF CONTROL) =
RESET
ENABLE
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DG508 DG509

Analog Switches

Siliconix
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Siliconix

D/A Converter Switches
designed for . . .

BENEFITS

° ® Easily Interfaced
= 4’ lo or 14 Blf DACS O Binary Weighting of ON Resistances
] Binury or BCD DACS ® Minimizes System Power Requirements
O 40 uW Operating Power
u MU“’ip|Ying DACs ® Reduces Systems Costs
. R . O Single Supply Operation
B Successive Approximation ADC
m Frequency Synthesizers
B Virtual Ground Switches
DESCRIPTION

The DG515 and DG516, 4 and 10 bit SPDT switches, combine NMOS analog switches with CMOS switch drivers. These
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.

PIN CONFIGURATIONS/BONDING DIAGRAMS

Dual In-Line Package 0070 )

| 7% |

. BSTRATE b R .
Dual In-Line Package ? T"ATESSC; :3}: AEGEE = E’E's,
| 0110 ) s<L]3 26| Tasy So S 7 S S5 Sa
seCT A V- = (279 | se<]4 5[ Tas, .28
So (T ] FTsANALOG
_— =0 M EEEO s L ety o B
ANAGL’B;;CE 76, B mé\":o‘c 2 S AN:”I:;G Sa i‘fg::: G518 Z g:‘j""” Elv- saste si[z] s
s34} 06515 =L oo 810 ]9 20[ T8, e sumuct [22] | 7208
S205 ] (1018, SuM JcT oeste [ s W
5 8eT |11 18 %Nﬁ [ioJes v+[2]
ANA i . e ne<]2 17| Do,
= B (Ung oo s® = oo [y
Sy 7 8 6 14 15, By ©
i xr —_1s ler [ [ el [ K
ORDER NUMBERS: * ORDER NUMBERS: ORDER NUMBERS: * ORDER NUMBERS:
DG515AP DG515ADICE DG516AR -DG516ADICE
DG5158BP DG515BDICE DG516BR DG516BDICE
SEE PACKAGE 11 DG515CDICE SEE PACKAGE 13 DG516CDICE
DG515CJ DG516CJ
SEE PACKAGE 7 SEE PACKAGE 14
* CONTACT FACTORY FOR TESTING AND INSPECTION CRITERIA
** SHOULD BE LEFT UNCONNECTED OR CAN BE TIED TO V*
FUNCTIONAL DIAGRAMS
DG515 DG516
v+ Sq Sz S3 Sy v+ S Sz S3 Sg S5 3;5 Sy i}; Srs; S10
o o o
9 T-, T5 4 T1 Tu Tzs Tzs Tzs 27 Tza 2 Ts 4 5 7
DG515 & G516 & & &
> ‘X p 4 > > > > > > > > ll\
|1rll 1 ! 8 I ll ll lel | &1 \1 1SUMJCT
| + } O SUMJCT | 1 H H o
| H 3 5 ANALOG | I i ! z
I | I 6 O Gnaz | | | | l I ' | | | 24
4 3 + O ANALOG } i 4 $ + 1 $ " i
Gnd1 ; ANALOG
r ‘Lzo ‘Lg
Bio

<
)
2
©
Ny
]
P
d
g

o—
S|
o—
=

SWITCH STATES ARE FOR LOGIC “1” INPUT

1 10

8 By
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DG515 DG516

iconix

ABSOLUTE MAXIMUM RATINGS

Vg to Sum Jct or Analog Gnd . . -200 mV
VN (Bit Logic lnput)t. . . . . . . V=<V|N<V+
IswitTcH - - - « « « « « o .o . 10mA
Current (Any Terminal Except Switch) . . . 30 mA

-65 to 150°C
-65 to 125°C

Storage Temperature (A & B Suffix)
(C Suffix) . . . .
Operating Temperature
(ASuffix) . . . . . . . ..
(B Suffix) . . . . . . . . ..
(CSuffix) . . . . . . . . . ..
Power Dissipation (Package)*
14 Pin Ceramic DIP** . . . . . . . . .
14 Pin Plastic DIP*** . . . . . . . . .

. -55t0125°C
-20 to 85°C
0to 70°C

825 mW
470 mW

ELECTRICAL CHARACTERISTICS

28 Pin Ceramic DIP**** . . . . . 1200 mW

28 Pin Plastic DIP***** . | . . . 625mW
*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
*****Derate 8.3 mW/°C above 25°C
tTNOTE: Exceeding these voltage limits can result in a latch-
up condition, excessive I+ 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
}———__DGsis ma
DG51 DG51
) DG515| __ DGS15A/B__ 5C 516 DGSi6A/8 _ DG516C Test Conditions
Characteristic Tvo! | 55€ 125°C Typ! [55 125°C unit| L R ov Va0
eec| To || To |oc | 2sc]roc] DR | To |25c | To | o°c | 25°c | 70°c ale
20°C 85°C |-20°c 85°c
1 'DSlon)  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 | 36.0 |312 | 31.2 | 45.0
4 rpS(on) Switch 4 50.0 50.0 720 625 625 90.0
5| s | rpson) Switch 1 100 | 100 | 144 | 125 | 125 | 180
w o |ig=10ma
6] 1 | rDSlon)  Switch 2 200 | 200 | 288 | 250 | 250 | 360
T
7] ¢ L'DsSlon) _ Switch 3 400 ] 400 | 576 | s00] 500 | 720
8| H| rpsion) Switch 4 800 [ 800 | 1150 | 1000 | 1000 | 1440
9 rDS(on)  Switch 5 1600 | 1600 | 2300 | 2000 | 2000 | 2880 Is = 0.1 mA
10 'DSlon) _ Switch 6-10 3200 | 3200 | 4600 | 4000 | 4000 | 5760
Switch to ANLG GND .. .. _ R
1 ATDS(0n)  guiteh o SUM JCT 20 20 % | ViNH=80V,Vin =0V
12 IDloff)  'ANALOG Gnd (off) 100 | 40 | 2000 | 100 40 | 2000 100 | 40 | 2000 | 100 40 | 2000 | nA zA')‘A';gonG\;"’ =ov.
o
13 | 'summING 100 | 40 | 2000 | 100 | 40 | 2000 100 | 40 | 2000 | 100 | 40 | 2000 VSUMMING Jet =0V,
Dfoff)  junction (off) Vs =-100mV
i Y Threshold 40 4.0 v
N input Current
—1. =1 —1. —1. -1 —1. —1. —1.1 K 1. =1 -1 =
15 8] une Int Vettags Low 0 o] -10 o|-10 0 1.0 o| 10| —10|-10 | -10 VINL=0V
v s uA
T Input Current =
16 NINH tnput Velage High +10 | +10 | +1.0 [+10 | +10 | +10 +10 | +1.0 | +1.0] +10 | +1.0 | +10 ViNH =80V
17 ton Turn-ON Time 120 180 120 180 See Switching Time Test
ns | O%€ S
18 toff Turn-OFF Time 170 250 170 250 Cireuit
Output Capacitance
° Co ANLG GND 60 20
S o oF | ViNL=0V f=1MHz
utput pacitance
20 Cp SUM JCT 40 14
Output Capacitance
21 cp ANLG GND 40 14
pF | ViNH=80V f=1MHz
22 c Output Capacitance 60 20
D SUM JCT
23 I+ Positive Supply 50 | 50 | 150 | 50 | 50 [ 150 50| 50| 1s0| 50| s0 | 150
Current
—— VINH =80V
24 - egative Supply 50 |50 |-150 |-50 | -50 | -150 50|60 | 150 | 50 | -50 | -150
Current
— uA
25 1+ Positive Supply 50 | 50 [ 150 | 50 | 50 | 150 50| s0 | 150 | s0| 50 | 150
Current
- ViNL=0V
26 - Negative Supply 50 |50 [-150 |50 | -50 |-150 50| -50 | -150 | 50 | 50 |-150
Current
NOTES: DG515-ICAS
1 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.
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TYPICAL CHARACTERISTICS

R Rps(on) Vs Temperature - RDS(on) Vs Supply Voltage Leakage vs Temperature

2 2 -

£ 3 < 100

S Vs=0V <) £ V+=8V

7] ] L & Vp (SUM JCT) = 200 mV'
b4 <

2 \

g 5 E
1] w

H @ A =

8 100 s g 100 DG516 (SWITCH 1) z

3 8 % 5

8 w 3\ 2

u o 3

T g °

3 <1 2

3 10k 2 10 = = H

z = SWITCH 1 DG51 = 2 +— DG515 (SWITCH 1) s

S = a

o a 1

! L €

- o

3 5 -3

2 55 -15 25 65 105 8 2 4 6 8 10 =

< -3

T — TEMPERATURE (°C) (V+TO V-) —VOLTS T - TEMPERATURE (°C)

Quiescent Supply Current
vs Temperature

Supply Current vs Toggling Rate Typical Channel (DG515 or DG516)

00— - v
8V +
Adfiad ," A o SUMMING
2 V s JcT
g s /1
e z [
5 o =| 5 =
o [
g § 10 DG515. . :}_——l—t—_{
: z y a4 1 Hm m |—| O$1
g & 7 basie
3 @ y is.*.
2 . 7177 L
H ® / /// H
0.1 % (L 4
= . 65 1
™ 55 15 25 Ve ANALOG
f — FREQUENCY (Hz) T — TEMPERATURE (°C) Gnd
Switching Time Test Circuit
Switching Test Waveforms
1v
%RD switcH |—Rp fohms) | BV————
+ OVourt DG515 | DG516 oaie
L
IJO PF 1 50 300 puT 4V
r B ® = 2 100 300 ov
@ 3 200 300 v
Sp SUMMING JCT ouTt
- — —— 4 200 510 (POSITION 2)
DG515 or
DG516 5 510
ANALOG 6 1000
P 7 1000
= Bp 8 1000
@ °© l ) D 9 1000 Vour
:_I\IOP?JI? 10 1000 (POSITION 1)
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DG515 DG516

iconix

APPLICATIONS 4 Bit Multiplying Current Switch D/A
The following Application Circuits are intend- ' . *
ed to illustrate the following points: v
1. A 2K £ resistor should be in series with VRer x 0Ke g20Ka 4ok 8K

V+ to limit supply current with negative

ringing of the bit inputs. = T 7 5 4 )
2. Temperature compensation for Rpg(on) DG5S 5K

can be provided in the feedback path of V-

the Op-Amp. 1 1 l +v
3. 4 Quadrant multiplication is possible by | ] ! | l s ,

using the Analog Gnd current. | | + t 30— ,fé%s O vour

. 6

4. Bipolar reference voltages can be used in ! ! t t +

all configurations. é é é
5. Resistor weighting other than Binary can = v

be USed. £4 L‘O &” l‘z é‘l:& TYPICAL FEEDTHROUGH ERROR

B 8, 83 A OF 2mV p-p FOR VRgg = 10V pp
= (MsB) (LSB) AND f = 100 MHz
Figure 1
10 Bit D/A Converter
R R R R R R R R R

?5
P/% ] p/ l >/% 1
| ] |
i L]
1 } } ]
8 J}zo 19 J)17 <Lm gs J)u (Lu iu 10 9 *TYPICALLY 25K @
**TEMPERATURE COMPENSATION
1 B 82 B3 Bg Bg Bg 87 Bg Bg By FOR CHANGE IN Rpg(on)
= {mMsB) (LSB) WITH TEMPERATURE
BINARY INPUT TYPICAL FEEDTHROUGH ERROR
Figure 2 OF 10 mV p-p FOR VRgg =10V pp,

f=100 kHz AND R = 25K

Unipolar Binary Operation

DIGITAL INPUT ANALOG OUTPUT
T 111100 ~Vger (1-2710)
1000000001 ~Vgee (112+2710)
T000000000 ~VRer/2
0111111111 ~Vgee (1/2-2719)
0000000001 ~Vger (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
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APPLICATIONS (Cont'd)

10 Bit, 4 Quadrant Multiplying DAC
(Offset Binary Coding)

1=

3
<
Sima
<

2N4092

|
T
l
-

24

?

)

4 J;s
Bg Bg Bz

OFFSET BINARY INPUT

Bipolar (Offset Binary)” Operation

Bg Bg Bio
4

Oo—
o—
3

Figure

2N4092 Ry

Vout

— -v

Unipolar Binary Operation

DIGITAL INPUT ANALOG OUTPUT DIGITAL INPUT ANALOG OUTPUT
T1111 111111111 ~Vgee (1-2714)
11111110 Vaeg (1-279 REF
5 10000000000001 ~Vpge (1/2+ 2719
1000000001 ~Vger (279
T0000000000000 ~VgRer/2
1000000000 0 =
01111111111 111 ~Vger (1/2-2
0111111111 Vier (279 REF !
=5 0000000000000 1 Vaer (2719
0000000001 Vigr 1-279
00000000000000 [
0000000000 VREF
; -29
NOTE: 1LSB =22 vpep

*Complementing B (MSB) will give 2's complement coding.

v Figure 5

14 Bit Binary DAC

'A% AAAS
2R 2R 2R 2R
VREF
- {9 7 5 4 1

Figure 6

(unipolar)

b

1

*TYPICALLY 25K @

8 22 . 1
| T RS 1 1 1 1 1
HE u | | HERE
| | 1 5 l ] ! | |
‘4 + I + I: ' I
£4 10 1 yz Lla 8 J)zo gs &17 gs <L15 14 13 in <Lm As
L B B8y B3 By Bg Bg By Bg Bg Bio By B2 B3 Big
= BINARY INPUT Figure 7
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
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$i3002

iconix

Monolithic SPST MOS Switch E: 3
with Driver Shaenx
designed for ... BENEFITS

® Reduces External Component Requirements

= SWifChing Anqlog Signuls such as O Internal Zener Diodes Protect All MOS

- Gates
Reference Signals o Easily Interfaced
O TTL and DTL Integrated Logic

DESCRIPTION

The SI13002 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 Sp. Switch action is make-before-break.

PIN CONFIGURATIONS

Metal Can Package Dual-In-Line Package

e £7] o e

Ve 2] ERR
sw1[swz

V- 3 12 V+
ON | OFF =2 1€3
OFF | ON Ne 4] i [TA e

I

]
s CE]-o APt 5,
= ﬁz;.u

NC 7] 8 1 NC
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

L ot |
. ! -|"‘->T<"°s‘
- Flig

A\

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

VHtoV— .. .... 36V Power Dissipation™®
V+toVgorVp............... P 25Y Metal Can** - . . o 450 mW
V+toVROrVIN ...... I 12V 14PinDIP*™* . _ . . . 8Bmw
VDtoV—. ..., Ceeriideca... 36V *Device mounted with all leads soldered or welded to PC
VgtoV—. . . 36V board

i .
x?Nt?OVVSR. [P [ _izx **Derate 6 mW/°C above 75°C.

F e T - * kK o

Current (Any Terminal) . ... .............. 30 mA Derate 11 mW/°C above 75°C.
Storage Temperature . .............. —65t0150°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

Ail DC parameters are 100% tested at 25°C. Lots are sampie-tested for AC parameters and high and iow temperature iimits
to assure conformance with specifications.

MAX LIWTS TEST CONDITIONS, UNLESS NOT!
3 ED:
CHARACTERISTIC = ASU:FIX - _ BSUOFFIX — UNIT V+=10V,V—=-20V, VR =0
-56"C 25°C 125°C | -20°C 25°C 85°C
1 100 100 150 100 100 150 Vp=10V
2|s |rpston) g::'"'s‘,’“"e 150 150 250 | 150 150 250 e [ vp=0 tg=tma | 08 (S ON)
w — INL = O w1
3 1 400 400 500 400 400 500 Vp 10V VINH =20V (Swp ON)
T Source OFF
-1 -1 ! - Vg=-10V,Vp=10V
4 c 1S(off) Leakage Current 000 5 100 A S -Vp=10
H n.
Channel ON
- = - o Vp = - =
5 |'Dlon) *1S(on)  {gakage Current 2 2000 10 200 D=-10V,Ig=0
| Input Current, -
6| :. HNL Input Voltage Low -1.0 -08 -08 | -1.0 -0.8 -0.8 mA Vin = 0 (Swq ON)
U Input Current, -
7|5 |tinH Input Voltage High 0.1 0.1 10 0.1 0.1 10 uA VIN = 5.5 V (Swp ON)
8| |ton Turn-ON Time 1.0 1.0
D us See itching Time Test Circuit
91y |toff Turn-OFF Time 1.5 1.5
N N
Source OFF
Typ* 6 Typ* Vg=0 f=1MH
10] | Cstoff) Capacitance 6Tvp it S i
1| i+ Positive Supply Current 3 35
12 1— Negative Supply Current -3 -3 mA VIN=0
S
Reference Supply
U -0.1 -0.1
13 P 'R Current 0
19} 1+ Positive Supply Current 3 35
15| [1— Negative Supply Current -3 -3 mA | vin=sV
Reference Supply 5 15
16 'R Current -t -
*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.

v
v+

Logic SWITCH
IPiP:.:)T 3v INPUT SWITCH
t,<10ns OUTPUT
t<tom 1SV 7 ‘ Sy b y
0 ton Vg = =10V SO o
toft, Vg = +10V CZ A

SWITCH s. ™ Ry [}
INPUT — 2, LOGIC _D__. 1K Q 35 pF
SWITCH X -9Vo INPUT
OUTPUT S 0.1V
0 : ° ==
seerd g vy T I .
toff (Sq) ton (Sp) = QVr _20V Vo=Vs L
RL* "Ds(on)
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$i3002

iconix

TYPICAL CHARACTERISTICS

"DS(on) s VD
and Temperature

a

=

g «° o Timn
e s = —1mA —
& as0

2

<

& 300

a

@

< 250

z

S

\éazoo

3 N,

2 150 N zs°c

Z .00 NN,

= A

z =

7 50 —

E o PR I 1
8 -10-8-6-4-2 0 2 4 6 8 10

Vp — DRAIN VOLTAGE (VOLTS)

Switching Time
vs Temperature

1100 T T
V+=+10V
1000 F y__ _z0v
900 | Ry =1K
€L =30pF =
8o r fotf +10 V.
toff +
Te' 700 /‘N
w 600 >
= 1
= 500 =
| -
~ 400 -
toff —10ViN T
300
—t
200
100 1 ton £10 Vyy
o L1 |
—60-40-20 0 20 40 60 80 100 120 140
T — TEMPERATURE (°C)
Vinvs N
and Temperature
300
V+=+10V
3 e
2 R
2
]
€ 200 ~
3 \ \\ —85°C
5 N
a8
= "
° 2 c\
g 10
g e \ \ \
2 \ \
o N

[} 1 2 3
V)N — LOGIC INPUT VOLTAGE (VOLTS)

Supply Current
vs Temperature

3
2 2
E ] =
- e Tt
2 |H7}-~___
o«
3
=3
o
1 1

'RH
1
—60-40-20 0O 20 40 60 80 100 120 140
T — TEMPERATURE (°C)
Is(off)
vs Temperature

1000

1 = ==

I 1 1T 1 T 1

F —1 ]
E 100 —
= F—— i
3 i i i
» B SUFFIX
c 10
o
5
o

T — TEMPERATURE (°C)

“OFF" Isolation vs Ry

and Frequency

N,

-80 4+

b
P jﬂ—— %_ I
~100 Ll L1l

R = 1K
R = 1009

=

0.1 1 10 100
f— FREQUENCY (MHz)

“OFF" Isolation Circuit

V+=+10V

V-=20V

A

ot

SIGNAL

SOURCE 50 Q

Z=500

VR=0V

“OFF" ISOLATION 220 LOG -:—‘\:—"l:
L

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

5V 12v
™ P

RGen=0g

L
Ny 10K ¢
10pF

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

2
5
=3
2
w 8
g
<L 6
5
S a4
5
2 2
z
o 0
7] LOGIC INPUT
& -2
S
1
z ®
> 6 a— —
4
2
0
VGEN=*5V
-2
6 ] T T
4
2
) ! /N
a ° f 7
5 |
2 -
g ] VaEn =1V
o 4
2
< 6
3
Q 4
v
g 2
5 /
2y
[
-2 |
(=} T
> Veen =0V
-4 l
6
4
2
0 V.
-2 14 'I
! Veen=-1V
-4
2
0
-2
—a >
-6
VGEn= -5V
-8
— 0 1 2 3 a
t— TIME (us)
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Siliconix

Monolithic 8-Channel
Multiplex Switch with Decode

designed for ... BENEFITS

® Reduces External Component Requirements
O On Board Decoding
O Internal Zener Diodes Protect MOS Gates
® Minimizes Channel Cross-Talk Problems
O Break-Before-Make Switching

B Multiplexing Analog Signals

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

ENC | (160 A2
v+ 7] [i50 AT
SIGNAL INPUTS D3} =r
I s'12 ?11 $1o %‘l V:E KER] :_
K i n = =
S S = =
Se 7] 105 53
‘@7 $5 3] (5584
—1 TOP VIEW

ORDER NUMBERS: Si3705142K, Si3705143K
Si3705192K OR Si3705193K
SEE PACKAGE 10

ORDER NUMBER: Si3705192P
SEE PACKAGE 12

,

‘Loaic
INPUT

3
E:
R R

I

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

[ | TRUTH TABLE
LOGIC INPUTS CHANNEL
A% A A2 g ‘ON’
1T T T7T 77T oL :;
I Y A S B

Iss Sp S7 SaJ 3
SIGNAL INPUTS H H L H Sa

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
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Si3705

V+toV—....
V+toVA,VEn - v+« - .
V+to Vp or Vs.
Vp to Vg
VA, VERtoV—. .. ... .
Vp orVgtoV—

ABSOLUTE MAXIMUM RATINGS

Current (Any Terminal) .. ............... —20 mA
Storage Temperature . ... ........... ~65 to 150°C
T —03,35V Operating Temperature (A Suffix). ... ... —55 to 125°C
ceeee.. 703,35V (CSuffix) . .. ...... 0t0 70°C
s : _03’+ggx Power Dissipation™ .. ................. 900 mW
"""""" - * All leads soldered or welded to PC board. Derate 12 mW/°C
. 3BV above 75°C
iiiiin.... 3BV

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.

“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 $13705142/513705143 $13705192/513705193 UNIT V-=-20V,V+=5V, Vg, =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
2 Drain-Source 200 200 =
vsv rpS(on) DrainSe 200 300 200 300 a Vp=0 Is = -1 mA
3|y 400 400 | 400 | 400 400 400 vp=-5v T142and
T -192 only
[ Source OFF _ _
4|5 1storn) Leakage Current -1 | -100 -3 -150 Vg=-6V,Vp=5V
| Drain OFF A VEn=06V
5| |1D(off) Loakage Current -8 | -500 -10 -500 Vp=-5V,Vg=5V
1 Input Current, _ _ _
6 N fINL Input Voltage Low ! ! wA VaL=0
7 N . Switching Time 15 15 See Switching Time Test circuit
transition Of Multiplexer ) ) Vg1 =1V, Vgg =71V, Vs_7=gnd
8 ton Turn-ON Time 1.2 Typ* 1.2 Typ*
— - us See Switching Time Test Circuit
9|p| toff Turn-OFF Time 0.8 Typ* 0.8 Typ* Vs =1V
Y
Break-Before-Make
10|N| topen Intorval 0.05 Typ*| 0.05 Typ*
—] A
M Source OFF
1| Cstoft : 10 Typ* 10 Typ* Vg=Vp=5V
(l: (off) Capacitance oF s°’° VEn=06V
Drain OFF " =1MHz
12| | Cp(off) Capacitance 20 Typ 20 Typ* Vp=5V
13 Pp Power Dissipation 1756 175 mW V—=-31V,V+=0

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

IPAA

Siliconix

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.

+5V -20v
T v
$1 / D
Vs O—C A ¢—O OUTPUT
%2 / _}_
A K 30 pF
S3 :,/A I
Sa OA = =
Vs27 Sg o/‘
Se o/‘
b4 _0/‘——4
Sg ———o/
Vgg O———O— S
A0 Al A2 lEN
INPUT 45V

5V
INPUT
t.1< 2005 S

50% - [
ov
[ ton—=|
v |
OUTPUT — Vo
Vs(aLL) =1V /L
10% N
ouTPUT — topen B —
Vg1=-1V
s1
Vgg=+1V
10%
90%
10%
OUTPUT N———v,
Vgp=+1V
51 Ytransition Ytransition
VSB =1V
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TYPICAL CHARACTERISTICS

DS(on) V8 VD
and Temperature

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

2
I
(=]
e Vi =15V
% V=20V
g
a
§

+125°C |
z P~ P~

I

& 100 +25°C
g 2
3
2 —55°C
e
z
<
o
[=}
I
T 10
S
2

Switching Time vs Vp

T
V=145V
30 V—=-20V]
= RL=1K
2 25 C,_ =30 pF —|
w 2 L=30p
=
=
5 20
=
5 s
s N fon
2 10
L toff I ——
05
-5 -4-3-2-1 0 1 2 3 4 &
Vp — DRAIN VOLTAGE (VOLTS)
Switching Time vs
Temperature
3.0
£
S 2 R =1K i
S Cy =30 pF
o 20 }
2
I ton_p
g 15
H o LT ot
[ — —
- I
T |
05
[}
60 -20 20 60 100 140
T — TEMPERATURE (°C)
“OFF" Isolation vs R
and Frequency
100 T
% ;
80
g
2
g oo
g
2 so
= N
3w 4 \\
&g \ \~\
<] T
20
10
[}
108 108 107 108

f— FREQUENCY (Hz)

Cp(off)- Cs(off) Vs VD

V=45V
Voo
20 5V
% //
8 v
2 2 Cd(off)
S | L—t
g 15
<
(&)
10 C
© 11t
o L+
5 ]
0
-5 -4-3-2-1 0 1 2 3 4 5
Vp-— DRAIN VOLTAGE (VOLTS)
ID(off)/IS(off) Vs
. Temperature
Q
§ 100 E
<
S
4
3 10
< ==
o3z |
2c 'Doff) ]
st —
3z d
w1
2
& A
=5 A
50 71
1
g o1 . /I‘S(oﬁ)
z =
2 oot
- 25 45 65 85 105 125
T — TEMPERATURE (°C)
Supply Current vs
Temperature
° I
8 V+=45V B
V—=-20V

ALL INPUTS =0 V

<
g s
E 5
A .
3 I~ ''bp''ss
[}
- \\_
2
1
[
—60  —20 20 60 100 140
T — TEMPERATURE (°C)
+5V -20V
TV+ TV‘
s D
?10——‘/ Vout
szo__/ RL3 =5 pF
S M
4 = =
Vin
s,
50&1'—60———0/
S5 1
»iao—_._a/
Aol A1I_IJA2J>EN

5V - +5V

“OFF* ISOLATION = 20 LOG  LOUT'
Vin'

5V -20v

D QUTPUT

L Cp
[10K ]:10 PF

LOGIC
INPUT

i
|

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

oN & @ ®

V) — LOGIC INPUT
VOLTAGE (VOLTS)

1}
N

s 0 @

VGgen =5V

s J Vgen=+1V

| VGen =0V

VouT — OUTPUT VOLTAGE (VOLTS)

Vgen=-1V

VGEn= 5V

-1 [ 1 2 3 4
t— TIME (us)

1-111

©1980 Siliconix incorporated

GOLE!S

saydmg Bojpuy

XIUQ2Ij



$i3705

Siliconix

SCHEMATIC DIAGRAM
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Monolithic 6-Channel FET

Switch Drivers

designed for . . .

® Interfacing Low Level Signals to
FET Switches such as G115 and

Siliconix

BENEFITS

G122 Series Multi-Channel FET

Switches

DESCRIPTION

® Reduces System Component Requirements
O Six Interface Circuits on One Chip
O Performs Amplification and DC Level
Shifting Required Between Low Level
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
N
10 l > Dn 104 ouT,
3
INy O 13
D
12
| O ouTy
INg "
j ) Du o 0uT,

4
N3 O

INg & 10
DD 8
7
INg O- i ) DC 09 ouTg
Os é 1
VR (ENABLE) V-

SCHEMATIC DIAGRAM

10
—o outg

B2k

N ouT,
Y
Bl

9
7 —o) DUYS
INg O—
80 01
VR V-

PIN CONFIGURATIONS

Flat Package

v+ ouTy
INq —out,
IN2 [—ouTs
IN3 —ouTs
INg —outs
INs I—ouTs
IN6 1VR

TOP VIEW

ORDER NUMBER: D123AL
SEE PACKAGE 5

*Common to Substrate and Base of Package

Dual-In-Line Package

V- 7] E;:loun
|N1cz Ejourz
IN2CT3 ouTs
N3 2 11J0UTs
INg Eours
‘NSEZ [5 ouTe
lNGE(z Bl

TOP VIEW

ORDER NUMBERS: D123AP OR D123BP
SEE PACKAGE 11

21
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D123

iconix

Vo toV—

ABSOLUTE

MAXIMUM RATINGS

VIN to V—
VIN to VR
Current (Any Terminal). . . ... .
Storage Temperature

36V
25V
30V
2V

30 mA

Operating Temperature (A Suffix). .. ... —55 to 125°C
(B Suffix). . ... .. —201t0 85°C

Power Dissipation™ '

‘Flat Package™™ .. .......... A 750 mW

14 Pin DIP*** | | . .. . . 82%Bmw

*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.

t,<10ns
= t<10ns

Vout

MAX LIMITS TEST CONDITIONS, UNLESS NOTED
CHARACTERISTIC D123A D1238 UNIT V_=_20 \'/ VR=0 :
-55°C | 25°C | 125°C | -20°C | 25°C 85°C
1|0 |VoL Output Voltage, Low -196 | -196 | -195 | -196 | -196 | -19.5 v 10=5mA, Ijy=1mA
Y
2|7 1on 2;‘:“‘ Current, 0.1 0.1 10 0.1 0.1 10 | wuAa | vo=10v,viny=04V
Input Current, _
3| ' hNL Input Voltage Low 1 1 100 1 1 100 kA ViN =04V
N Input Voltage
' . . 1 =
4 VINH High 1.3 1 0.8 13 1 v IIN=1mA
5(7 |ton Turn-ON Time 05 05
- us See Switching Time Test Circuit
6| "E" toff Turn-OFF Time 1.2 1.5
7 I— Negative Supply Current -1 -1 -1.5 -1 -1 -1.5
T s f i mA | 1g=0 NS A
8|y iR Referancs Supply 05| 05| -05| 06| -06 | -06 All Other Vi = 0.4 V
Current
—p
9|{P|I— Negative Supply Current -2 -2 ~200 -5 -5 -100
— L
kA Vo=10V |AllV|y=04V
10l Y IR Reference Supply 1 1 _150 5 _5 ~100 o IN
Current
EID
TYPICAL CHARACTERISTICS
Propagation vs
IInvs ViN ta(off) VS IN(PEAK) ‘Temperature
18 ——1— 500 1000 T
Vg =0 I | vs=1t0v
[v—=—20v " V-=-20V
_ 125°C et
< L 400 - 800 [— VR =0
14
E 25°C ‘I 4/ = | loyr=5mA P
= 7 = C, =35pF Ptore*
s ENY/ z ouT off
& —s6°C 3 300 ] S 600 —
£ / g g —]
E > I s Vr= g 400
2 r“-l 2 200 V-=-20V g L~ [ diotn
5 oe V+=10V o
z l Ta=25°C <~
z 7 100 0< Cout < 1000 pF 200 ton
02 Y, y, 0<ioyr <5mA
A% . [ 0
0 0.2 0.4 0.6 08 1 1 2 3 4 -50 o 25 7% 125
Vn - INPUT VOLTAGE (VOLTS) IiN(peak) ~ INPUT PEAK CURRENT (mA) T — TEMPERATURE (°C)
SWITCHING TIME TEST CIRCUIT

Vout
D123

-17 V (10%)

*SEE GRAPH

2-2

©1980 Siliconix incorporated



%

Monolithic 6-Channel FET
Switch Drivers
designed for . . .

m Interfacing Low Level Signals to
FET Switches such as G115 and
G122 Series Multi-Channel FET
Switches

DESCRIPTION

BENEFITS

® Reduces System Component Requirements
O Six Interface Circuits in One Chip
O Performs Amplification and DC Level
Shifting
® Required Between Low Level
FET Switches

Logic and

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 current in 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
Os 8
14 2 14
lN1é b-;ID'_D"_—OOUH INg {OUH
13 3 13
FEE = pp SN K o
TOP VIEW
ORDER NUMBER:
12 4 P 12 D125AL
N30 ._oD_D"_""W“ '“3""{ oot SEE PACKAGE §
*Common to Substrate and Base of Package
" g b Dual-In-Line Package
'N“; —0 ouTs INg ﬁ—(—oouu v_ql“ EOU‘H
N2
, 102 130UT,
10 6 LawwA——4 10 N2C3 2
s ;l >—|>°——Oou75 INs ouTs 23] Houts
IN5 O |N3|:z 11]0UT,
IN4CT5 10 JouTs
9 3
leé———_oD_Do_—-OOUTG IN5 6| 5 30uTe
N6 L7 v
L TOP VIEW
1 ORDER NUMBERS:
V- D125AP OR D125BP
SEE PACKAGE 11

TYPICAL CHARACTERISTICS

Propagation vs Supply Current vs

Temperature Temperature
Vi= 10V TOFF, VL =5V "5V
Vo= -20V — - zL 5\2’ov
_ 10=25mA —=-
2 g00| €0~ 3 pF_—"] 20 ONE DRIVER ON ]
w — L | |
H - —— T
F p— 1OFF.VL =28V~ = - w
2 =
(=]
2 400 s 't.;
- &
g g 1.0
=3
8 tON.VL=5V o
£ 200 1 | s
tON,VL =28V
0 l 1 0
-25 0 25 50 7% 100 -66 -35-15 5 25 45 65 85 105 125

TEMPERATURE (°C) TEMPERATURE (°C)

©1980 Siliconix incorporated

2-3

scla

H SOYIHIMS |34 10} SI2ALIQ

XIUODI



D125

iconix

VIN to VL
Current (Any Terminal)
Storage Temperature
Operating Temperature

ABSOLUTE MAXIMUM RATINGS

(B Suffix)

(A Suffix). . ..

36V
30V
30V
6V
30 mA
—65 to 150°C

...—5510 125°C
....=201to 85°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.

Power Dissipation™
Flat Package™™ . .....................
14PinDIP**™ . . . . . . . ...

*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 D125A D125B UNIT Ve =—20 V’ V =5V :
-s5°C | 25°C | 125°Cc | -20°c | 25°c | 85°C ’
Output Voltage, - = =
1o VoL Lowp 9 -196 | -196 [ -195 | -19.6 | -19.6 | -19.5 v 10=5mA, V| =45V, VN =05V
—u
Output Current,
2|7 |ion Hig: 0.1 0.1 10 0.1 0.1 10 Vo=10V,V|N=46V
uA
Input Current
’ t % t t 1 % =46V
3 'INH Input Voltage High 1 o 10 10 +10 20 ViN 6
— 1
N Input Current, . . 07 . . -1 A Vin =0
4™ hinL Input Voltage Low 07 07 0. m IN
5 T ton Turn-ON Time 0.5 0.5 o . _
—! us See Switching Time Test Circuit
6[M| tofs Turn-OFF Time 1.2 1.5
E
7(8|1- Negative Supply Current -25 -2.5 -25 -2.5 -25 =25 A | o ViNT =0,
—] m, (o -
8 :;' I Logic Supply Current 25 25 25 25 25 25 All Other V| = 4.6 V
o|Pli1—- Negative Supply Current -2 -2 -200 -2 -2 -100
—L wA | vo=10V [ANV|y=46V
10|y | IL Logic Supply Current 1 1 100 2 2 100
BID

VIN
1 < 100 ns

Vout

20V

SWITCHING TIME TEST CIRCUIT

Vi

y 100w Zz.av N 24v
o—-/- \—

-17 V (90%)

24
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4-Channel MOS FET Switch e
Driver with Decode S ont
designed for . . . BENEFITS

n In"erfaCing Low Level Signqls to ® Reduces System Component Requirements

O Four Interface Circuits in One Chip

FET Switches such as G115 and e Easily Interfaced

6123 Series Mu"‘i.ChanneI FET O Inputs Compatible with Low Power TTL
. and DTL I = 200 uA Max
sw'fChes O OQOutput 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 C VL
2 13
INy |:£ ouT,
3 ¥ 12
IN3 ] ouTz
4 "{: 1
INg :{1 ouTy
5 »-F 10
INs ] 1 OuTy
6 ] 9
‘NGEI—J v+
INy [ VR
7 8
TOP VIEW INPUTS

ORDER NUMBER: D129AL
SEE PACKAGE 5

]

*Common to Substrate and Base of Package

i

Dual-in-Line Package

Ny 7] =\
INy [:\’Z EJ ouT,
N3 73] 175 0UT,
Ny 7] [T 0T
INg EE [0 0UTa
'NB C\Z 1—;‘ V-
INg E E] VR
TOP VIEW

ORDER NUMBERS: D129AP OR D129BP
SEE PACKAGE 11

©1980 Siliconix incorporated

2-5

6tld

H SOYIIIMG 134 10} SI3ALIQ

XIUo2I



D129

iconix

ABSOLUTE MAXIMUM RATINGS

VotoV—(ASuffix) . . . . . . . . . . B0V
Vo toV—(BSuffix) . . . . . . . . . 36V
VR toV—(ASuffix) . . . . . . . . . 33V
VRtoV—(ASuffix) . . . . . . . . . . 24V
VLtoVR . . . « . . o ... 8V
VINtoVR. . . . « « « . . . . . . . %6V
VN to VIN (Any Other VN Terminals) . . . . 6V
Current (Any Terminal) . . . . . . . . 30 mA
Storage Temperature . . . . . . . -65t0150°C

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

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

Power Dissipation™

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

14PinDIP*™** . . . . . . . . . . . 85mw

*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 D129A D1298 UNIT V—=-20V,VR=0,V =5V
-55°C | 25°C | 125°C | -20°C | 25°C 85°C
1 Vi Output Voltage, Low -19.3 -19.3 -19 | -19.25 | -19.25 -19 Io=10mA
— o oL i g v o VIN=22V,V| =45V
2|U VoL Output Voltage, Low -19.8 -19.8 | -19.75 Ip=1mA
3 T IoH Output Current, High 0.1 0.1 20 0.2 0.2 10 uA Vg=10V,V|y=07V
. Input Current, VN =5 V Input Under Test,
4 . lINH Input Volitage High 0.2 0.2 5 ! 1.0 5 A VN = 0 All Other Inputs
—] M
N . Input Current, . . ~ _ _ _ _ -
5 hiNL Input Voltage Low 250 200 160 250 225 200 VIN=0,V_ =55V
T
6|1 |ton Turn-ON Time 0.26 0.3
—M us See Switching Time Test Circuit
7 E | toff Turn-OFF Time 1.0 1.5
8|s|I— Negative Supply Current -2 -2.25 A One Ch | ON"
] m ne Channel
9 l; i Logic Supply Current 3 3.3 V—=-20V,
10{P | 1— Negative Supply Current -10 -25 MA V=55V AllV|N =0,
11 l\; I Logic Supply Current 0.75 1 mA All Channels “OFF"
*Per gate input IBAD-A
TYPICAL CHARACTERISTICS .
Current Propagation
IIN VS VN vs Temperature vs Temperature
3
1T
vLTov 1400
v-=-30v —
— VR =0
< 120 . ~ R 2 1200
2 g £ -
£ -58°c £ 2 ™~ w 1
z 10 P ~ \ = 1000
£ | z e = ot |
£ g z 3 s00
5 Z;N\ 3 ~ I N E L1
g N\ Y O (on) g e
T a0 | 125°C T g 400
= \ \ — ~'R(on)- 'Llof) = .
20 200 on
\ k B
0 0 0
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
Vin — INPUT VOLTAGE (VOLTS) T~ TEMPERATURE (°C) T — TEMPERATURE (°C)
SWITCHING TIME AND TEST CIRCUIT
+10V
Vrrsv t < 100 ns 45V
t, < 100 ns
T tow = 145 IN +15V
3K = 100K Hz 0
IN O—
_$—>‘>— out ton—m] toff.
+10V 90%TTV
ouT ov
(L 20V —~17 VX 90%

©1980 Siliconix incorporated



monolithic 2-channel FET s.gnx
switch driver [ERRECEE
designed for... BENEFITS

H : ® Easily Interfaced
u IFré:_e;fa?;nl‘? Low Level SIgnals to O TTL,DTL and RTL Compatible
wirtcnes

® Minimizes Switching Time

- Interching TTI. "'o CMOS O 150 ns Typical Propagation Time

® Versatile

B Interface from TTL to Other Logic > Un 130 v Orvtut Swimg
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 30 V 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 QUT.

SCHEMATIC DIAGRAM (Typical Channel) PIN CONFIGURATIONS

Metal Can Package
v+ oUT,

Vi
? oUT, w ouT,
! OhdO
R1 o1 [—l. .I—I out, (2 (),
Q5 et - a6
(¥ P R

RO¥G 20N

%; R2 Jm
Vi
IN Q1 Q2 TOP VIEW
a8 *COMMON TO SUBSTRATE AND CASE
03 RS ORDER NUMBERS
t+—O OUT D139AA or D139BA
o4 0 SEE PACKAGE 2
J/

a10 Dual-In-Line Package
L {F— an e G 1477 ne
Ne O 2] 1310 ne
Ko oty o oo 3] i oo
Vo %Ra % R4 12 ouT1 [ 4] (111 out2
b N1 5] [0 N2
\2 v VL_ v+ 6] (90 v-
vy 7] E=i
TOP VIEW

Logic | OUT | ouT ORDER NUMBERS D139AP
0 v— | v+ OR D1398BP
1 v | ov- SEE PACKAGE 11
ORDER NUMBER D139CJ
SEE PACKAGE 7

©1980 Siliconix incorporated
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D139

iconix

ABSOLUTE MAXIMUM RATINGS

Storage Temperature
(A & B Suffix)
(C Suffix) . . . .

Power Dissipation (L Package)*

(P Package)*
(J Package)*

Thermal Resistance (6, J Package)

-65 to 150°C
-65 to 125°C
750 mW

825 mW

470 mW
0.16°C/W

*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

V+to V— 36V
V+to VR 36V
V+1to Vg 36V
VL to VR 8V
VINto VR . 8V
VR to V— 36V
Vi toV— 36V
Vo toV— . 36V
VeptoVInN . . . . . . 8V
Current (Any Terminal) DC Coe . 12 mA
Peak (Any Terminal) . . . . . . 100mA
(200 us pulse width, 100 pps)
Operating Temperature
(A Suffix) .55 to 125°C
(B Suffix) —20 to 85°C
(C Suffix) . 0to 70°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.

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

D139AA/AP D139BA/BP (D139CJ) TEST CONDITIONS,
CHARACTERISTIC (MIN)/MAX LIMITS (MIN)/MAX LIMITS UNIT UNLESS NOTED:
07 3 V+=10V,VL =5V,
-55°C 25°C 125°C 20°C 25°C 85°c L
(0°c) (70°C) V-=-20V,Vg=0
1 ___ Output Voltage, High 1.1 0.9 0.7 1.1 0.9 0.7 louT = —10 KA
VOoH/VoHr (V+pt Vo) g 9 ViH=2V for
] = .
2 o 1.5 15 1.5 1.5 15 15 v louT =--2mA VoH/VOL.
3 _ Output Voltage, Low 13 1.1 0.9 13 11 0.9 louT = 10kA ViL = 0.8V for
VouL/Vor Vo to V) VGR/VoL
4 otoV— 15 15 1.5 15 1.5 15 louT =2mA
Input Current, Input
5 | 10 20 10 20 VIN=5V
INH Voltage High IN
KA
Input Current, Input
6 INL ne P (-600) |(-500) | (~500) | (--600) | (—~500) | (—500) ViN=0
Voltage Low
Switching Time, Low to
7 | v witehing T oW 1o 170 170
High, Delay Plus Rise Time See Switching Time Test Circuit
ns
s to) Switching Time, High tf; 200 200 (CL =35pF)
Low, Delay Plus Fall Time
I+ Positi | . .
9 ositive Supply Current 0.1 0.1 Input Voltage High
10 N Logic Supply Current 4.0 4.0 or
Input Volt L
1 - Negative Supply Current -3.0 -3.0 put Voltage Low
mA
12 . Reference Supply Current -1.6) (=1.6) v -V BV
RH Input Voltage High : : INY IN2 7
Reference Supply Current,
13 1 (—=1.1) (=1.1) v =V =0V
RL Input Voltage Low IN1 IN2 =0

cMo
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TYPICAL CHARACTERISTICS

Logic Input Current vs
Logic Input Voltage

-100 T
— Vp =5V
g Vg =0V —
z 0 —85°C
@

g

s U Rzl

2

-

AN

L-20

z N
\N

0 1 2 3 4 5
Vin — LOGIC INPUT VOLTAGE (VOLTS)

Supply Current vs Temperature

3
T~
s I~~~
f 2 ILH AND Iy
2z I
il
3 ~I}— AND :IL\v"\\
—
] ™~
g 1 ~IRH
2
? ~IRL
I+ AND i+
N
-85 ~35 —15 5 25 45 65 85 105 125
T — TEMPERATURE (°C)
Switching Time, Low to
High, vs Load Capacitance
SO0 T T T T
|_SEE TEST CONDITIONS pd
AND DEFINITIONS r
_ 400 <
£ LA
w
g )
£ 300
5 v v
4 L /’
3 iR Vs
£ 200
3 A
|
- A
100
Lt tas
[
0 100 200 300 400 500

C_ — LOAD CAPACITANCE (pF)

(VoL — V-) — OUTPUT “LOW"
VOLTAGE WITH RESPECT TO V— (VOLTS)

V+ (VOLTS)

t— SWITCHING TIME (ns)

26
24
22
20
1.8
1.6
14
12
1.0
08
0.6

500

400

300

200

100

Output “"Low’” Characteristic

V-=-20V_§

25°C

| —t
-~ C//
%
0 2 4 6

1oL — OUTPUT “LOW" CURRENT (mA}

-
—t
1
i

10

OPERATING
REGION

-30 -20
V- (VOLTS)

-10 [}

Switching Time, High to
Low, vs Load Capacitance

T T T T T T
| _SEE TEST CONDITIONS
AND DEFINITIONS

N\
\
\

—
T

o 100 200 300 400
C_ ~ LOAD CAPACITANCE (pF)

500

TEST CONDITIONS AND DEFINITIONS

LOGIC INPUT
t, < 20ns
1< 20ns 35V

Vour (VoUT 'S
THE COMPLEMENT
OF VouT!
VoL =—

—

Switching Time Test Circuit

LOGIC
INPUT

Output ““High’” Characteristic

_ 286
@ I
’6,‘ 24 vi=10v —
: VR=0
> R —
@; 2.2 V=5V
2 20 V—=-20V ]
=R
2+ 18
5a
3% 16
I
~% s
IE -55°C |4
2= 2
| ow 25°C 1 L1
18 o [T
2: 4 |~ [~ 125°C
g 08 3 > I l
0.6
0 -2 -4 -6 -8 -10

Igy — QUTPUT "HIGH” CURRENT (mA)

Selecting V+ and V—

The output swings between V+ and
V— (VOoH = 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 T
C_ =35 pF! ] !
SEE TEST CONDITIONS
AND DEFINITIONS

N
15
S

SWITCHING TIME (ns)

=]
S

0
-55 -35 -15 5 25 45 65 85 105 125

T~ TEMPERATURE ( C)

+10V

29
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DRIVING PMOS ANALOG SWITCHES

DPDT PMOS
10V
06
+5V
7
f G
v v+ B
t sil 3,
CONTROL 3 F (|
= . ouT1 ]'_""——"
cmMoS, —o—fiNT s2| 12
DTL A 3 e 0
outh ',_l" ! ANALOG IN/(OUT)
D139 "
s3
12 4 lozy T 0
ouT 21 ~ »—
0 JiN2 ™
o— s4 wJ
1 5 loay T 2
Ak B ° ] —
va v R of
A1 FROM CONTROL CONNECTS S2 TO D1 AND S3 TO D2 i
Van RANGE = +10V TO -10V 8 9 ANALOG OUT/(IN)
—20v o
— D2
= G123 -0
PMOS Interface Circuit

Figure 1

Driving PMOS Analog Switches. The D139 output swing is dictated by the analog signal range. VoW is the PMOS “OFF"
level and must equal the most positive analog voltage. VgL is the PMOS “ON"’ level and must be 10 V more negative than
the most negative analog voltage. Therefore for VAN =10V > V+=+10 V and V— = —20 V. PMOS control is make-before-
break.

PMOS LOGIC INTERFACE

5V I
9 0 =
Vi v+
3
_o L
ouT 1 =
L 5 1Nt
cMOS  —o—] Vss
DTL 4 |
—o—4——
1/20139 ouT1
PMOS
\ v LOGIC
8 9
-20v Voo
-20v

Figure 2

©1980 Siliconix incorporated
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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 5V +15V
7T ?s 7T Ta
Vi v+ A v+
CONTROL 3 CONTROL 3
i I oy S| O oK
TTL, - f—‘ s TTL, 5 |ina S
CMOS, —O— CMOSs, —O—
DTL a N961 2N4393 DTL s 1N961 2N4393
ouT 1 P o OUT 1 P o
D139 D139
12 12
oUT 2 oUT 2
TTL, 10 |in2 TTL, 10 |in2
CcMOS, —O— cmos, —O—
DTL " 1N961 G ) DTL " 1N961 s o
ouT 2 i4203 OUT 2 INA393
% V- % v—
R s R s
100 pF 50K 50K
8 9 8 9
—1Bv TRV
THE 2N4393 WILL BE “ON" FOR A “1 FROM CONTROL. THE 2N4393 WILL BE “ON" FOR A 1" FROM CONTROL.
Van RANGE =+10V TO —10 V. Van RANGE=+10V TO —10V.
Figure 3

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. VoL is the “OFF” NJFET level and must be more negative than the most negative
analog signal voltage by (|VGS(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.

IN914
K
v
8 ”3?‘0" IN914
H 3V +i5V N +15V
| o IN914 +"’Tv
——D—{ IN914
szaoo ] CR470
_I_ v+ IN914 < —
I o
= D139
CR470
IN914 < —
3621
5.0V INTEL
+15V ( ! —5V O—" __.L
01
(4 mA) CR470
02 IN914 < —
] 4 1.2K 03
. 4
dmh AAA- mAlcs, 04 D139
D139
CR470
IN914 < —
— 4
L J’ . +15V +5V
5V

*Cq IS USED TO SLOW THE RISE TIME TO ~400 ns

D139 Used in Programming the Intel 3621 PROM
Figure 4

©1980 Siliconix incorporated
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APPLICATIONS (Cont'd)

+5V +15V

+15V

m l) R=300Q
2N440

R
D139 *w V+ 01 VA
Vz=10V R
2N4400 z 0, VWA
— > NA
Vz=10V O3 W
— R
.L I Oq *—AN—
INTEL L
-5V M3601
+5V +15V

— +15V
_D{ CR100 =
2N4400

D139
L s
- -5V
D139 Used in Programming the Intel 3601 PROM
Figure 5
+5Tv +26V +12V +5V
E PROGRAM TS/WE i

D139 l §1N914ic|. 1N914 D139

|
A
|

= Ry™* (INTEL) Ry** =
2708
+5V +5V
? -5V -5V
05V o5V

TTL DATA BUS ) K DATA BUS TTL

ADDRESS 45V +12V -5V 0V DATA
LOGIC Logic

= *Cq 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.

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

©1980 Siliconix incorporated
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Monolithic 6-Channel e

Enhqncement-Type MOS FET SHiconx
Switch
deSigned for ... BENEFITS

® Reduces External Component Requirements

= SWIfChlng Analog Slgnﬂls O Internal Zener Diode Protects the Gate

H : O Six Switches Per Chip
u MU|flpleXIng O Integrated MOS FET for Each 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

Gq G G3 Gy Gs Geg
AL A 2 2
t + t t | } B (V+]
HERY ] i | i '
[ 8 I L
PO ‘ i ¢ — i - 0 :
EERRN | I } | °°
S;C y‘\l\v } v !
o N
: e —
J |
S6 O | v
\
PIN CONFIGURATION SCHEMATIC DIAGRAM
[N Gy Gy ‘;; ::?5 (;g sgm
Dual-In-Line Package X 2 3 A s s ] 9
PO i
2= (163D L L L L L L
o P P L
G 3} (1475, S1015—: r = = = = = %D
63 4] KRR = 137
S5} 72550 %20t et
o5 (3] 1% ool -0t
Gg 7] 10256 ’ = T
NCC B 908 (v s 02 jir -
TOP VIEW . 011 = Tj_[
ORDER NUMBERS: G115AP OR G115BP ® = —
SEE PACKAGE 12 S ol Jj_[.__

©1980 Siliconix incorporated
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ABSOLUTE MAXIMUM RATINGS

VgtoVg...... e e —2t0 30V
VBtoVp...... TR P —2to30V
VDtoVS. .. 30V
VBtoVG,VBTOVP . ... . i 3BV
|s, ID e e e e e e e 100 mA
'G ........ . 5mA
lp....... N ... 100 uA

ELECTRICAL CHARACTERISTICS

All DC parameters are 100% tested at 25°C.
to assure conformance with specifications.

Storage Temperature . .............. —65 to 150°C
Operating Temperature (A Suffix). . . ... —-55 to 125°C

(B Suffix). .. ... —20 to 85°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.”

Lots are sample-tested for AC parameters and high and low temperature limits

MAX LIMIT.
H TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC G115A G1158 uNIT Vo = 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.
— Drain-Source
250 Q A\ ==-10V, V, =-20V Ig=-1mA
2| |roston O Rt 200 200 250 250 300 o8 G0 s=-1m
3 450 450 600 500 500 600 Vpg=-20V,VGp=-10V
Source OFF
y - - - Vsp = ~20 V, Vgp =
a| |isiorn Coakaas Current -05 500 5 500 . SD=-20V,Vgp=0
] n
Drain OFF
- - - R Vps = -20 V. - -
5| [ipotn Loaknge Current 25 2500 10 1000 DS =-20V,VGs=0,Vsg =0
65| 1aton Gate ON Current -081t0-24 -081t0-24 mA | vgg=-30V,Vpg=-30V
—T
A Gate-Channel s . i A Veg =
7|Aligss Conha Gurrant -05 500 5 500 n Ga=-20V
T
Gate-Source
R _a.0| - —a0]|- —40| - _a0| - _a.0|- - Ip=-104A, Vpg =0, Vsg =
8|c|Vasitn Threshold Voltage 1.5 to -4.0| 1.5 10 -4.0| ~1.5 to -4.0| -1.5 t0 -4.0| ~1.5 t0 -4.0[ -1.5 t0 -4.0 o kA, VDG s8 =0
Drain-Source
i = - = ~ E - Ip=-50 A, VGs = 0, Vsg =
9| [BvbssMin o voltage 30 30 30 30 30 30 D uA, Vs s =0
Source-Drain
i - - = - E E Ig = ~10 A, Vgp = 0
10f favspsMin o ortage 30 30 30 30 30 30 v s=-104A, Vgp
Gate-Body
35 to 35 to - 35 to 35 to — 35 to 35 t0 - Ig=-10uA
11| [BVaesMin i o vottage | 351090 | 351090 | -3510-90 | -35t0-90 | 351080 | -3510-90 G=-10x
I Pull-Up Gate-Body N -
BVpgs M 35 10 35 to 35 to 35 to 35 10 -35 0 -90 Ip=-104A, VG =0
12 PBS Min o vanage | ~351090 | -3510-90 | 351000 | -3510-00 | -3510-90 | -3510 P A, Vge
Gate-Source . . i
13| |cgs Copacitance 0.9 Typ 0.9 Typ Drain Guarded
ol Gate-Drain . R Vpg = Vsg =0,
4] y] Cod Capacitance 0.9 Typ 0.9 Typ Body Guarded Source Guarded
—n| -
Drain-Source . . 8=0
15 nAn Cds(off) OFF Capacitance 04Typ 0.4 Typ pF Gate Guarded £o1 MHz
| Source-Body .
27Typ* 2Typ* Vpg =0, Vsg =-5V | Gate and Drain Guarded
16fc|Co Capacitance \s Typ o8 s8
Drain-Body _ _
. Typ* Vsg=0,Vpg=-5V | Gateand Source Guarded
7| |Cav Capacitance 127yp 12Typ s8 =0, VDB

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

MAB-A

TYPICAL CHARACTERISTICS

IS(off)- |D(off) VS

Vgg — GATE-SOURCE VOLTAGE (VOLTS) T~ TEMPERATURE (°C)

'DS(on) Vs VGs Temperature Capacitance vs Vppg or Vgg

g, 50
== T = 10
: e -
5] 1 | A _
= Vgg =20V J 3z _ z
s Tp =25 £ s I £
@ 3 A E e
@ 10 z w 2
& / g H 2 3
g Ves <o Z # g 5 / 51. {> 125°C |
3] Tp = 125°C 7 /4N w £ Cd(on) (Vg =-30V) L/ / w =
4 A L—~Z2_VBs Q DY L
8102 [~ Ta-25c] & g i P g -~

= < |
z S T > [ L
] Vg0 2 © ol Cdb Vap = 0v) L] o I A -
g fra--ssc B 7}
8 ; Cep (Vg =0V) | V4
s o I 01
2 -3 -2 -20 -15 -0 -5 0 -30 -20 -10 -10 -20 30

Vpg OR Vgg — DRAIN-BODY OR
SOURCE-BODY VOLTAGE (VOLTS)

Vpg — PULL-UP GATE TO BODY
VOLTAGE (VOLTS)

32
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Monolithic 5-Channel E: 3
Enhancement-Type MOS FET =™
Switch

designed for ... BENEFITS

m SWifChing Analog signals ® Reduces External Component Requirements

O Internal Zener Diode Protects the Gate
. . o Fi . P .
| MU"l‘IpleXIng Five Switches Per Chip

O Integrated MOS FET for Each Gate to
Provide ‘'Pull-Up’”" Current for Gate-
Driver Circuit

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 Gy Gy [ Gy Gg
D § 9 ¢ ¢ 3
P 10 t t T + -O B (V+)
| | | |
Gy $1 '—‘ | ’_‘ | | [_‘ |
[ S2 P O—se I, . ¢ —e |
65 S3 $1 0 4\}\]\' % : i O D
Gy 4 2 O ﬂ\l\ I i
’ w * = ~J !
Ne 18(v+)* Bo o\j\'
Topview” %0 O\JQ
ORDER NUMBER: G116AL
SEE PACKAGES
*Common to Substrate and Base of Package SCHEMATIC DIAGRAM
Dual-In-Line Package (é; 2 ‘g 3 (g 4 Go4 s %” 6 B“_’V;‘
1
PO P>
re [0 L LI L L
Sl =E1 (1335 PLL EL BL EL FL A
6 3] 121 5, 5= T = as L L =
$10 O D
G3 E E S3 =
%] e ol )8
G5 [ 6 [97Ss 533 = 'II[‘
Ne O 7] 81 B(V4) = -
TOP VIEW Se g JIL
ORDER NUMBER: G116AP =
SEE PACKAGE 11 S5 é .Il[_
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ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS

All DC parameters are 100% tested at 25°C.
to assure conformance with specifications.

i, =21030V
...—2to30V
VDtoVS ... i

30V
3BV

100 mA

.... 100 uA

—65 to 150°C

Operating Temperature . . . . . e s w e e
Power Dissipation™

Flat Package™™ . ... ..
14 Pin DIP***

—55to 125°C
e . 750 mW
AR SRR 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.”

Lots are sample-tested for AC parameters and high and low temperature limits

Vgs — GATE-SOURCE VOLTAGE (VOLTS)

T - TEMPERATURE (°C)

Vpg OR Vgg — DRAIN-BODY OR
SOURCE-BODY VOLTAGE (VOLTS)

MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC G116A G1168 unIT Vog =0, Vpg = 0
-55°C 5°C 125°C -20°C 25°C 85°C ’
1 100 100 125 125 125 150 Vpg = 0,Vgp = 30 V
— Drain-Source
2| |roston ptpitvrin 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, - -
4| |iscorn) Lonkage Current -05 -500 -5 500 Vsp=-20V,Vgp =0
— oA
Drain OFF
5| |ipton Leokage Current -25 -2500 -10 -1000 Vps =20V, Vgs =0, Vsg =0
6|5 |iGlon Gate ON Current -081t0-2.4 -0810-24 mA | Vgg=-30V.Vpg=-30V
—
Gate-Channel
A -0. - R - -
7|3 iass Loatags Corrent 05 500 5 500 nA | vgg=-20V
1
Gate-Source
8|c|Vasith) Threshold Voltage | ~1-5 10 =4.0] =1.5 10 -4.0 ~1.5 10 -4.0( 1.4 10 -4.0f =15 10 4.0 | 1.5 10 -4.0 Ip=-104A, Vsg =0, VpgG = 0
Drain-Source
9| [BVDss Min L m Voltage -30 -30 -30 -30 -30 -30 Ip=-504A, VGs =0, Vsg = 0
. Source-Drain - -
10| |Bvsps Mim  ort o ehage 30 30 -30 -30 -30 -30 vV | ig=-10uA,Vgp=0
. Gate-Body N .
1] [Bvges Min L n Voltage | 391090 | 351090 | -3510-90 | -35t0-90 | -3510-90 | -3510-90 ig=-104A
Pull-Up Gate-Body
35 to 35 10 = 36 to 35 to = 35 to -35 to - _104A -
12| |BVpes Min Ll e anare | 3510790 | 351090 | -3610-90 | -35t0-80 | -3510-90 | -3510 80 Ip=-104A, Vgg = 0
Gate-Source . .
'3[ |Ces Capacitance 0.9 Typ 0.9 Typ Drain Guarded
o Gate-Drain 0.9 Typ® N VpB = Vsg =0,
14 Y Cgd Capacitance .9 Typ 0.9 Typ Body Guarded Source Guarded
N
Drain-Source -0
A 04 Typ* X . F ded
154 Castott OFF Cepscttance vp 0.4 Typ o Gate Guar ¢ S8 e
[ Source-Body . . : B
16{c[Cs Copocitonce 6 Typ 6 Typ Vpg=0,Vsg=-6V | Gateand Drain Guarded
Drain-Body 12 Typ* . = = - d
171 |Can Capacitance e 12 Typ 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 Vpp or Vgg Ig vs Vpg
7
=10t = — —
g - VGB =-30V —
Yy VoB=Vsg =0V —
R — - _
H =20V 4 I — 4 <
Z 8BS
= Tam2scf £1 % 1 £
2 103 [ - =
& = & 2 3 o ¢~ AT
z 3 < / 3 LT
g 3 5 3 Tare
M S g Cdon) (Vg = —30 V) /1 & B
g < s = s
3 102 % ; = A @ "‘74/ B I
> w o |
E = 10} Cab Vap =0 V) ] o 7
8 Cep (Vgg =0 V) ] // T
> sb (Vs } s
3 1
§ .
2 -30 o -30 -20 -10 0 -10 -20 -30

Vpg — PULL-UP GATE
TO BODY VOLTAGE (VOLTS)

3

4




Monolithic 5-Channel g

Enhancement-Type MOS FET =~
Switch
designed for . . . BENEFITS

m SWifChing Anulog signuls ® Reduces External Component Requirements

O Internal Zener Diode Protects the Gate
. H * H O Five Switches Per Chip
|
Multiplexing with Enable Switch o Inteeated MOS, FET for. Eadh Gas o
Provide “Puii-Up”* Current for Gate-
Driver Circuit

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
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R
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i

g
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palszm
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|
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t
|
|
!
S4 O O\l\'
|
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PIN CONFIGURATION SCHEMATIC DIAGRAM

Flat Package
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) . T T LILLIL Li”‘j
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S3 s o— _ﬂ- - — - - o .T- So
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e it
Topview: o B ']I]'
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*Common to Substrate and Base of Package
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ABSOLUTE MAXIMUM RATINGS

Vg to VG, Vg to Vp
'S'ID
Ig- -
p...

—2to 30V
—2t030V
+30V
35V
100 mA

ELECTRICAL CHARACTERISTICS

Storage Temperature . .............. —65to 150°C
Operating Temperature (A Suffix)...... —55to 125°C

(B Suffix) ... ... —20to 85°C
Power Dissipation® .. ... B 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 G117A G1178 unIT Vop =0, Vg =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} }rosiom* g;\‘j‘:'s"“”e 200 200 250 250 250 300 @ | Vpg=-10V,Vgp=-20V |is=-1mA,Vgep = VgD
3 450 450 600 500 500 600 VDB = 20V, Vgp = 10 V.
Source OFF
4| isiorn oo Gusrant -05 -500 -5 10 Vsp =-20V,VGp =0
p—
Drain OFF
s| oo Cenicoge Carrant -25 2500 -10 -500 nA | Vps=-20V,vGs=0,Vges=-30V, Vs =0
—
6| Drain OFF -05 -500 5 100 Vps ==20V, Vgg = -30 V, Vg = 0, Vgg = 0
s|'Dlore) Leakage Current - - - DS - Vas +Vaes = 0. Vs
—1T
7|a 16 (om Gate ON Current -081t0-24 -0810-24 mA | veg=-30V,Vpg=-30V
l—y T
' Gate-Channel
8|c|icss Lonkage Corrent -05 -500 -5 -500 na | vgg=-20v
o |Vasim ?:::i‘;‘,‘:\jouage -1510-4.0| -1.510-4.0| ~1.5t0-4.0| ~1.510-4.0| ~1.510-4.0 | ~1.5t0 4.0 Is= 104A, VpG1-5 = 0, VG = 20 V
10| |vesum ?::z::‘!‘:colww -1510-4.0[ -1510-4.0] -1.510-4.0 | -1.5t0-4.0| -1.510-4.0] ~1.510-4.0 I51 = 104A, Vpgg = 0, Va1 = 20V
11| |BVpss Min ::::;’j:v‘:;‘fw"m -30 -30 -30 -30 -30 -30 I = -50 uA, Vgs = 0, Vsg = 0
—] v i
12| |BVsps Min .S;T:;Ef,ﬂffio.mge -30 -30 -30 -30 -30 -30 Is = ~10 uA, Vgp = 0
13| |BVGRs Min gf::;zz‘xﬁ Voltsge | 35190 | -3510-90 | -3510-90 | -35t0-80 [ -3510-90 [ -35t0-00 Ig = -10 kA
Pull- -
14| |BVpgg Min B‘r‘eaf:"ii‘j/:a‘:‘g’e ~3510-90 | ~3510-90 | -3510-90 | -35t0-90 | ~35t0-90 | -35 10 -90 Ip=-10uA, Vgg = 0
Gate-Source
18] s Capacitance 0.9Typ** 0.9 Typ** Drain Guarded
o Gate-Drain ; " VpB = Vsg =0,
161y %o Capacitance 09Typ 09 Typ o s Source Guarded ,
N GB =
17]A |Castorn* g?;"ésa‘;‘;:;nce 0.4 Typ** 0.4 Typ** pF Gate Guarded f=1MHz
i Source-Bod
ource-Body )
. 3 Tve* -0, Ve =
18] ¢ [eso Commenones 2Typ Typ! VDB =0,Vgg=-5V | Gateand Drain Guarded
Drain-Body e . Vs(1-5)8 =0. VG(1-5)8 = 0. VGeB = -30 V. Vpg = -5 V,
9] [Cav Capacitance 127Typ 127Tye 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
- 'DS(on) Vs VGS Temperature Cqvs Vpg Igvs Vpg
I
g, 100 -
g t = =S=EEEsstE . Fvaiv v do—F —1— F—Fveg--30v =
H i — T F Vse=Vee = VP =0 — “Vpg =Vgp =0V —]
4 T - A w 50 |- Vegp=-20V ] e -8
Vpg =20V 1 =z 2 [~ f=1MHz <
g Tp = 25° ’ £100 K A £ —55°C]
@3 = — = £ = —
g 10 z = 3 2 - H - =
] o — g A & ¢ AT
2z « < |t « >/ T
M 3 10 NIR ) 21 v 125°C |
] M 2 W AA
Q —
£ g 1D(otr) = 8 L E — g PAA
2 102 X — z o 7
s < 1
z ER - E o AN
£ -
H = >, V|
[ 01 Is(off) - 3 Y
L - I S
B 1 0.1
-3 -2 -20 -15 ~-10 -5 o 25 45 665 85 105 125 -30 -25 -20 -15 -10 -5 0 -10 -20 -30
8
Vs — GATE-SOURCE VOLTAGE (VOLTS) T - TEMPERATURE (°C) Vpg - DRAIN-BODY VOLTAGE (VOLTS) Vpg — PULL UP GATE-BODY VOLTAGE (VOLTS)
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Monolithic 6-Channel I : 1

Enhancement-Type MOS FET =™
Switch

designed for ... BENEFITS

" Switching Andlog Signals " e Some D s o

m MUItipleXing O Six Switches Per Chip

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

1 14 ' Gy Gy G3 Gy Gg Gg
? ? ? ? ? T
LG S P S o o
2 N T f I 1
v N
S4 O— 1
O\l\' f !
|

§

:
/

7
TOP VIEW

ORDER NUMBER: G118AL
SEE PACKAGE 5

SCHEMATIC DIAGRAM

*Common to Substrate and Base of Package

Gy G2 G3 Gy Gs Gg B (V+)
02 Q3 o
Dual-In-Line Package ! 7 s ?° 7
& €] [ 51 Spe— = 3o
& 7] [ 52 —_— ]i,-
o3 3] 2 % 20 L C
64 4] (777 S S3 g .[-Ir
% 5 [ 5 " i
Ss 6] [97 S S0 L -
B v+ C7] EB=L 55 O -Ij"-
TOP VIEW = L
w il

ORDER NUMBER: G118AP =
SEE PACKAGE 11
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G118

iconix

Storage Temperature .. ......

All DC parameters are 100% tested at 25°C.
to assure conformance with specifications.

ABSOLUTE MAXIMUM RATINGS

ELECTRICAL CHARACTERISTICS

—2to 30V
—2to 30V

5 mA

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

Power Dissipation*

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

14 Pin DIP*** ... .... e e 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.”

Lots are sample-tested for AC parameters and high and low temperature limits

Vgs — GATE-SOURCE VOLTAGE (VOLTS)

T — TEMPERATURE (°C)

MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC G118A G1188 UNIT 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
1 Drain-Source - - -
2| |rosion) ON Resistance 200 200 250 250 250 300 Q Vpg=-10V,Vgp=-20V |Ig=-1mA
3 450 450 600 500 500 600 Vpg = =20 V., Vgp = ~10V
Source OFF - -
41 |'stoff) Leakage Current -05 -500 -5 -500 Vgp=-20V,Vgp =0
j—
Drain OFF = - -
5 s 1D(off) Leakege Current -3 -3000 -10 -1000 nA | Vpg=-20V,VGs=0,Vsg=0
T Gate-Channel
ate-! =
S]a|'css Leakage Current -05 -500 - -500 Vgp=-20V
—
h Gate-Source _ _aol_ - _ _aol- a0l - - _ . . - -
7 & VGS(th) Threshold Voltage 1.5 to ~4.0|-1.5 t0 -4.0| -1.5 to -4.0|-1.5to -4.0| -1.5 to -4.0| -1.5 to -4.0 Ip=-10pA,VGgp=0,Vgg =0
. Drain-Source - - -
8| [BVDssMin ol own Voitage -30 -30 -30 -30 -30 -30 y Ip = -50 A, Vgs = 0, Vsg = 0
—1
. ‘Source-Drain ~ -
9| [Bvspsmin L e vortage -30 -30 -30 -30 -30 30 Is=~104A, Vgp = 0
Gate-Body » _ » R . . e R » B » o
10 BVggs Min Breakdown Voltage -35 to -90 35 to -90 35 to -90 35 to -90 -35 to ~90 35 to -90 a 10 uA
Gate-Source - "
09T o. .
11| [Cgs Copecitance VP 9 Typ Drain Guarded
D Gate-Drain 0.9 Typ* 0.9 Typ* VpB = Vsg = 0.
121y|%d Capacitance M B Gued Source Guarded
N "
Drain-Source . . 8= 0
13 IA‘ Cas(off) OFF Capacitance 0.4 Typ 0.4 Typ pF Gate Guarded £o8 MHz
[} Source-Body . .
T = =
14|c|Cso Capacitance 2Typ 2Typ Vpg =0, Vgg=-5V | Gate and Drain Guarded
Drain-Body 12Typ® . _ L
18] |Cdb Capacitance Tve 12Typ Vgg =0,Vpp=-5V | Gateand Source Guarded
*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. MABA
IS(off)- ID(off) VS
& 'DS(on) Vs VGS Temperature Capacitance vs Vpp or Vgg
Z 0% 1000 =r 50
s — === S
8 -
2
< Vgs=20V 4 2 100 4
@ Tp =25°C £ = T
g 103 = z A w
= 7 3 b g 3
] —A z A z /
w Vgg=0 3 10 =
& _BS_. 7/ ° 3] Cdon) Vaa = -30V) |A
g [Ta=125°C ¥ vgg=0 w e T < 20
2 102 ” Ta=25"C g : 71 T 3 L+
2 — — g 1 : 1
g Vgg =0 = = = :’é% ©  10}-Cap(VGp=0V) o
a Tp=-55°C A —t—t—t—t—1
L = 01 BT 'stotf) I - [-Csb (Vas =0 Vi
s 1 o LI T
:g -30 -25 -20 -15 -10 -5 1] 25 45 65 85 105 125 -30 =20 -10 0

Vpg OR Vgg — DRAIN-BODY OR
SOURCE-BODY VOLTAGE (VOLTS)

3
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Monolithic 6-Channel [ o

Siliconix

Enhancement-Type MOS FET
Switch
designed for . . . BENEFITS

m SWifChing Analog signals SUCh as ® Reduces External Component Requirements

O Internal Zener Diode Protects the Gate

(] °
Differential Inputs o Six Switches Per Chip
. . O Integrated MOS FET for Each Gate to
] MUIf'pIeX|ng Provide “Pull-Up” Current for Gate-

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 (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 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
I
|
| v

——O B (V+)

o5 2 03 04 ?s 6
T T 1L “—1

P
$1 0/

/Z_..__,_/Z_.__ —_— ..QJ;"
< <

At 4
“§;

=

)

S3 0
|
50— {0 S | G O |/ S
S, O- °\j\v O Dy 5 g = ]I_r = = S0
S4 O =
$g O
g —
PIN CONFIGURATION o2 j_l' - 2o,
Flat Package = 1T
PIN CONFIGURATION Sq .g JIT
D1 L Sg 101 ] Ti[
, =
Gq
G3
Gs
B (v4)*

D, [
8

7

TOP VIEW

ORDER NUMBER: G119AL
SEE PACKAGE 5

*Common to Substrate and Base of Package
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iconix

ABSOLUTE MAXIMUM RATINGS

VBIOVS .. ittt i i —2to 30V
VBtoVDp ..... e iiaieiiiee..—21t030V
VDtoVS . . oo 30V
VgtoVg,VBtoVp .................... 3BV
IS lD v o . 100 mA

ELECTRICAL CHARACTERISTICS

lpoviiii L 100 uA
Storage Temperature ............... —85to0150°C
Operating Temperature (A Suffix). ... .. —55 to 125°C

(B Suffix)...... —20to85°C
Power Dissipation™ . ................ .. 750 mwW

*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 G119A G1198 unIT Vog =0, ‘VPB -0 :
-55°C x°C 125°C -20°C 25°C 85°C
1 100 100 125 125 125 150 Vpp =0, Vgp = -30 V
Drain-Source
— - Is=—
2| |rpsion) ON Rrosimtamce 200 200 250 250 250 300 o | vpg=-10V,vgp=-20V [Ig=-1mA
3 450 450 600 500 500 600 Vpg = -20 V, Vgp = 10 V
Source OFF B E
4s['storn Loakaga Gurrent -05 -500 -5 -500 Vsp=-20V,Vgp =0
r Drain OFF A
rain L _ _
i Lookege Current -15 -1500 -10 -1000 Vps=-20V,Vgs=0,Vsg =0
1
6|clicion Gate ON Current -08t0-2.4 -0810-2.4 mA | vgg=-30V,Vpg=-30V
Gate-Channel N
7| |'ess Leakage Current -05 -500 -5 -500 nA | vgg=-20v
Gate-Source
-1.510 ~4.0|-1.5 10 -4.0| - -4.0|-1. 0| -1 L0 | 1. . == - -
8| |vasitn Threshold Voltage 1.51t0-4.0{ -1.5 10 -4.0| -1.6 10 -4.0 | -1.5 10 -4.0[ ~1.5 t0 4.0 | ~1.5 10 ~4.0 Ip = -104A, Vgg =0, Vgp = 0
. Drain-Source B R _
9| [BVDss Min g o voltage -30 -30 -30 -30 -30 -30 Ip = -50 A, Vs = 0, Vgg = 0
s
Source-Drain
u i - E - - - _ - -
10[U]BVsDs Min gl R Voltage 30 30 30 30 30 30 v | 1g=-10uA,Vgp=0
P - GateBody
1 L BVGBS Min g o n Voltage | 351090 | -3510-90 | -35t0-90 | 351090 | -3510-90 | -3510-90 Ig=-104A
Pull-Up Gate-Body - -
12 [BVpBs Min gl b Voltage | T3510 790 | -3510-90 | 351090 | -3510-90 | -35t0-90 | -35t0-90 Ip=-104A, Vgg = 0
Gate-Source -
18Typ" 1.8 Typ*
3] |Ces Capacitance Typ YP Drain Guarded
D Gate-Drain . . Vpg = Vsg =0,
14]9[Coa Capacitance 18Typ 1.8 Typ By Guarted Source Guarded
N
Drain-Source . Vgg =0
A .
15| AlCastorn OFF Capacitance 04Typ 0.4 Typ PF Gate Guarded £ OB bz
! Source-Body & .
16 c|Csp Capacitance 2Typ 2Typ Vpg =0, Vsg=-5V | Gate and Drain Guarded
Drain-Body 6Typ* 6Tvo* _ BV
7] |G Capacitance e ve Vsg=0,Vpg=-5V |Gateand Source Guarded
*Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. MABB
r vs V 's(off)- D(off) vs Capacitance vs V Vv | V|
DS(on) GS Temperature P DB Or Vs GVsVpB
)
H —
3 = Vgg=-30V —
a F——Vos=Vsg=0v—|
z =20V 4 3 <
BS 2 —
5 Tam2c] £ g E 1 _ssecH
@3 £ o £ —
@ 10 z <] 3 25°C | A
g = & z 11 £ S
3 Vee=0 2 3 £ 31 P 125°C
w . 2 2 Cdfon) (Vgg = =30 V)
g Tp =125 /"\¥Bs-oc ugl g on) (VB o 1 E A
2 =25 —
g — E i ] ¢ o
- w (3] 1
] Vgs =0 = 10}Cdb Vop =0V 11 | | o 7
& Tp=-55°C A
A
5 T Cep (Vg =0V)
> l sb (VGs VY
§ o 0.1
2 -30 -25 -20 -5 -10 -5 0 -30 -20 -10 o -0 -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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Monolithic 4-Channel E:3
Enhancement-Type MOS FET =™
Switch

designed for ... BENEFITS

) SWitChing Anulog Signu'S such as ® Reduces External Component Requirements

O Internal Zener Diode Protects the Gate

Differential Inputs o Four Switches Per Chip
. N : O Integrated MOS FET for Each Gate to.
| MU'flpleXIng Provide “'Pull-Up” Current for Gate-

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 (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 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+)
[
. i I S5 9s
T

"—

O Dy 8
’ O B (V+)
.__J 3

10 9
PIN CONFIGURATION $10- -I_T_r 0 04

Flat Package "
1 14 $20

'”-3':[-

12
S3 0

—
LT

13
O Dy

'II—'E”

7 8
TOP VIEW

ORDER NUMBER: G122AL
SEE PACKAGE 5

*Common to Substrate and Base of Package
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ABSOLUTE MAXIMUM RATINGS

VBtoVS ...... ..ol i 21030V
VBtOVD ... ieieiiiiiieine . 21030V
VptoVg........ T PN c.... X0V
VgtoVgorVp. .. ............ e .. 3BV
I lp v Cee e 100 mA
P 100 nA

ELECTRICAL CHARACTERISTICS

to assure conformance with specifications.

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

Storage Temperature . .............. —65 to 150°C
Operating Temperature (A Suffix). .. ... —55t0 125°C

(B Suffix)...... —20t085°C
Power Dissipation® . .......... e 750 mwW

*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.”

tested for AC parameters and high and low temperature limits

WA TS TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC A SUFFIX B8 SUFFIX unIT Vo =0, Vpg = 0 ’
s5°C 25°C 125°C —20°C 25°C 85°C ’
1 100 100 125 125 125 150 Vpg =0, Vgp = -30 V
2| |roston DrainSource 200 200 250 250 250 300 2 [Vpg=-10V,vgp=-20V |Is=-1mA
—— ON Resistance
3 450 450 600 500 500 600 Vpg - 20 V, Vgp = ~10 V.
Source OFF - -
4| Psiofn Labkens Corent ’ 0s -500 -5 -600 V§p=-20V,Vgp =0
— nA
Drain OFF
5| |iporn Loakage Current -1 -1000 -10 -1000 Vps =-20V, Vgs =0, Vgg = 0
6] . [1Gion) Gate ON Current ~0.8t0-2.4 0.8 t0-2.4 mA | Vgp=-30V,Vpg=-30V
T Gate-Channel ~ B N
NS Loakage Current 05 500 -5 -500 nA | veg=-20V
A
Gate-Source
8|1 |Vasin Thvedhord voltags | ~1:5 10 40| ~1.510-4.0| 1.5 10 -4.0[ 1.5 10 4.0[ 15 t0 4.0 -15 10 4.0 Ip=-104A, Vgp =0, Vsg = 0
. DrainSource .
of [Bvoss Min g e voitage -30 -30 -30 -30 -30 -30 Ip=-104A, Vgs =0, Vsg = 0
” Source-Drain _ -
10| [BVsps Min  Loe R age -30 -30 -30 -30 -30 -30 v | 1s=-104A,vgp=0
 Gate-Body -
1| BVeas Min gt o Voltage | 35190 | ~3510-80 | 351090 | 3510980 | -35t0-80 | -3510-90 Is = ~104A
—
Pull-Up Gate-Body . -
12| [BVpas Min o Vonare | 351090 | -3510-90 | -35t0-90 | -3510-90 | -35t0-90 | -3510-90 Ip=-104A, Vgg = 0
Gate-Source . . !
3] % Capacitance 187Tvp 18Ty Orain Guarded
D Gate-Drain . ., Vpg =Vsg =0
14l v[Ced Capacitance 18Typ 1.8 Typ Bt Gusried Source Guarded
N -
Drain-Source . R Vgg=0
15| A[Castott) OFF Commcitance 04Typ 04 Typ pF Gate Guarded £ S8 e
1 Source-Body . N - - )
16| c|cew Commchanes 2Typ 2Typ VpB=0,Vsg=-6V | Gate and Drain Guarded
Drain-Body 6Typ* . - -
17| [Cab Conacitonce VP 6 Typ 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 i
pera Ig vs Vpg IS(Off) vs Temperature Capacitance vs Vpg and VaGs
2
2 5
] o — Vgg=-30V
a Vo= Vg =0V —]
z Vg =20V 4 -2 e e e —1- 4
BS
g . | Ta=wc) £ —65°C 4 5
@ 10 2z w
@ = = & 25°C —_ A1 Q
« I L~ z
<
3 -0 27 — 3. /4>: Fizsec £ /
b Ta=125°C Ay, ! -0 w ~a S Cdton) (Vg = —30V) |
E s & 7 —] 3 L
g = b 74 9 - v
o
E Ves=0 — o A 104 Cdb8Vgp =0 V) LT
& Tp=-55°C A P
a y — 7 Csp (Vgs =0 V)
3 L 0.1 [
2 -3 -2 -20 -5 -10 -5 0 -10 -20 -30 -30 -20 -10 0
N Vs — GATE-SOURCE VOLTAGE (VOLTS) Vpg — PULLUP GATE-BODY VOLTAGE (VOLTS) T - TEMPERATURE (°C) Vpg OR Vg — DRAIN-BODY OR

SOURCE-BODY VOLTAGE (VOLTS)
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Monolithic 4-Channel ;—ff
Enhancement-Type MOS FET =™
Switch

designed for ... BENEFITS

H H H ® Reduces External Component Requirements
u Sw“.Ch"‘g Anulog SIgnu‘S O Internal Zener Diode Protects the Gate
H H O Four Switches Per Chip
- MUIflpIeX|ng O Intergrated MOS FET for Each Gate to

Provide ‘’Pull-Up’* Current for Gate-
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.

G3

PIN CONFIGURATIONS FUNCTIONAL DIAGRAM
Flat Package
Gq G2 G3 Gq
1 14
. R IR
t t ' 1 1 ——O B (V+)
o 5 é‘, | ! %_4'
[ S2
p O—d8 - . t
|

Gy Sa no Q\Q I 0

6 9 50 O v
Ne 0, U |
S3 0 ol v 1 O D2
[} = ] B (v+)* ~N v_I

Sa O O\]\
8

7
TOP VIEW

ORDER NUMBER: G123AL
SEE PACKAGE 5 SCHEMATIC DIAGRAM

*Common to Substrate and Base of Package

Gq G2 G3 Gq
] o [}
Dual-In-Line Package :A ? 3 ¢ ° 80 B (V+)
D [ fn{ !
o [EpEpEnE 5 ]
1] [551 ! C
Gz[:z E;]Sz s|c13 TIT- wool
Sac[a] s =
" T
e s 0"
6 9 1D B £
Ne 6] (530, S3o Jj_r 260,

NC C:I 8 1B (V4 =
TOP VIEW Sq & T‘T_

ORDER NUMBERS: G123AP OR G123BP
SEE PACKAGE 11

©1980 Siliconix incorporated
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G123

iliconix

ABSOLUTE MAXIMUM RATINGS

VBtoVg . ......... ... i, —2t035V
VBtOVD . . v it i i e —2to 30V
VDtoVg . ..o i .. 230V
VBtoVgorVp. .. ..........iiiii... 3BV
IS'ID ......................... .... 100 mA
lG... ..... 5 mA
lp .. 100 uA
Storage Temperature . —65 to 150°C

ELECTRICAL CHARACTERISTICS

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

Power Dissipation™®

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

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.”

825 mwW

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.

Vgs — GATE-SOURCE VOLTAGE (VOLTS) T~ TEMPERATURE (°C)

MAX LIMITS
TEST CONDITIONS, UNLESS NOTED:
CHARACTERISTIC A SUFFIX BSUFFIX unIT VDB = 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
— Orain-Source _
2| Joston ON Resistonce 200 200 250 250 250 300 Q VpB = -10V,VGp = 20V |Is=~1mA
3 450 450 600 500 500 600 Vpg = 20V, Vgp = -10 V
Source OFF _ B
41 ['stort) Leakage Current 05 -500 -5 -500 Vsp=-20V,Vgp =0
nA
Drain OFF ~ R i
5| llo(off) Leakage Current -1 -1000 -10 -1000 Vps =-20V, Vgs = 0, Vsg = 0
6|5 iGion Gate ON Current 0810 -24 -081t0-2.4 ma | vgg=-30V, Vpg=-30V
—
71A 0 Gate-Channel -05 -500 -5 -500 na | vgg=-20v
T[©SS Leakage Current - GB
! Gate-S
ate-Source
-1.5t0 -4.0| -1.5 10 -4.0| -1.5 t0 -4.0| 1.5 t0 -4.0 | ~1.5 t0 -4.0 | -1.5 t0 -4. - - -
8lc{Vasim Threshold voltage 5t0 o 1.5 t0 -4.0 | -1.5t0 -4.0 Ip = -10 A, Vgp = 0, Vgp = 0
—
Drain-Source L e
o IBVossMin L en Voltage -30 -30 -30 -30 -30 -30 Ip=-104A,VGs =0, Vsg = 0
‘Source-Drai
ource-Drain — B
10| |evsosMin e Vortage -30 -30 -30 -30 -30 -30 v | Is=-104A,Vgp -0
Gate-Body _
1| [evees Min g vortage | 351090 | -3510-90 | 351090 | -3510-90 | -3510-80 | -3510-90 ig=-10kA
Pull-Up Gate-Body _ N
12| [evess min O e | 381090 | -3510-90 | -35t0-90 | -3510-00 | 351090 |-3510-90 Ip=-104A, VGg =0
Gate-Source A .
3] [Cas Capacitance 18Typ 1.8 Typ Drain Guarded
D Gate-Drain . . VpB = Vsg = 0
141, [Cqd Capacitance 1.8 Typ 1.8 Typ I Source Guarded
N
15) A |Cysiof Drain-Source 04 Typ* 0.4 Typ* oF Gate Guarded Vaee =
| dstof? OFF Capacitance £=1MHz
—
! Source-Body . . R R
18 [cen Copacitance 2Typ 2Typ Vpg =0,Vsg=-5V |Gate and Drain Guarded
Drain-Body . . R .
17 Cab Capacitance 6 Typ 6 Typ Vgg =0,Vpg =-5V | Gate and Source Guarded
“Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing MAB.C
'DS(on) Vs VGS | T ¢ Capaci v Y | v
and Temperature S(Off) vs lemperature apacitance vs pB an GS GVSVpg
a
2tee== 1000 “© Vgg=-30V
3 =
e =Vgg=0V—]
5 VpB=Vsg =0
2 “20V z _ g
= TA=25°C/ £ g3 E —55°C
. 3 e 2 £ —
21 H 5} g =
2 — s g S b 25°C —_! - L1
3 =5 Z H I E - > ]
8 =T 774NN 3 g Catom Vag=-30 | Y| &
& A r—~"__Ves I} % AN 7 B - —]
2 — Ta=26C| & Fd S Z
g = ¥ ) J oz -
2 Ve = 0 “ o 10 = L © g
E4 BS . . Cap (Vgp=0V) LA =
& Tp=-65°C | > A B . -
N = 744 ]
|
z { 0 [ [ CbMes=0V) 01
Z -3 -2 -20 -15 -10 -5 0 25 45 6 8 105 125 “30 —20 10 o -10 -20 -30

Vpg OR Vgg — DRAIN-BODY OR
SOURCE-BODY VOLTAGE (VOLTS)

Vpg — PULL-UP GATE-BODY VOLTAGE (VOLTS)

©1980 Siliconix incorporated




DIE TOPOGRAPHY INDEX

Device Page Device Page
T hnol
Number echnology No. Number Technology No.
DGM111 44 DG300 ) 411
DGM122 , 44 DG301 412
DG123 PMOS Switches 44 DG302 413
DG125 45 DG303 413
DG126, DG134 45,46 DG304 4-11
DG129, DG133 45,46 DG305 , 412
DG139, DG144 46,47 DG306 p CMOS Switches 414
DG140, DG141 45,46 DG307 414
DG142, DG143 A 46,4.7 DG381 4-14
g FET .
DG145, DG146 JFET Switches 46,4.7 DG384 415
DG151, DG153 46,45 DG387 4-15
DG152, DG154 46 45 DG390 ) 4.15
DG161,DG163 4.7,46 DG501 . 4-16
DG162, DG164 4.7,46 DG503 PMOS Multiplexers 416
DG170 4.7 DG506 417
DG172 PMOS Switches 48 DG507 418
DG173 48 DG508 _ 419
DG180 4.8 DG509 » CMOS Multiplexers 4-19
DG181 4.8 DG515 4-20
DG182 4.8 DG516 J 4-20
DG183 49 $i3002 , 4-20
DG184 4.9 Si3705 PMOS Switches 4-21
DG185 . 4.9 D123 421
DG186 ( JFET Switches 49 D125 Bioolar Dri 421
DG187 4.9 D129 Ipolar Lirivers 422
DG188 4.9 D139 4.22
DG189 4-10 G115 4-23
DG190 4-10 G116 4-23
DG191 4-10 G117 4.23
DG200 . 410 G118 4.23
DG201 CMOS Switches 41 G119 ( PMOS FETs 4-24
DG281 48 G122 4.24
DG284 ) 4.9 G123 4.24
FET

DG287 JFET Switches 49 G124 J 423
DG290 4-10
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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 have an accuracy of +.003 inches.

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 DC
parameters. 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

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.)

4-1
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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 at additional
cost.

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) 7504 min
® |C's (all) 35004 min

Hot Probe — Siliconix has a chip processor/distribution with hot probe capability available.

42




Die Process

Chip and Wafer Processing

Information (Continued)

WAFER
PROCESSING

VISUAL
INSPECTION

v

100%
ELECTRICAL
PROBE

:

ac
ELECTRICAL
MONITOR

i T

GOLDBACK
(OPTIONAL)

L

Chip Packaging

A

CHIPS I

SAW
AND
FRACTURE

|
v

100%
VISUAL
INSPECTION

I

ac &
(VISUAL) <«

SAMPLE ASSEMBLED

a FOR WAFER

QUALIFICATION
(OPTIONAL)

'

CARRIER
LOADING

PACKING AND SHIPPING

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

/CARRIER TOP

‘\/— MYLAR SHEET

LENSPAPER— 3
/CARRIER BOTTOM
DIE 0 < >:< >:< >
\S%G%C%C%C%C%
<><><>00

NOTE: CARRIER TOP & BOTTOM SECURED BY CLIPS

Figure 1
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Die Topography Information

iconix

- 4

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.

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.

H

il

LEAD TRACE [Nt
TOPIN

lu
|
S

CHIP
INTERCONNECT —
WIRES

SEPARATE DIE ATTACH
ISLANDS TO ELECTRICALLY
ISOLATE THE SUBSTRATE

INg BONDING|
WIRE

IN;
H

Ll Gl

J

Figure 1. DG123 Analog Switch (Multi-Chip)

4-4
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Die Topography Information
(Continued)

I 2| l 1 | ‘GI le
NC CHIPS  \D1 $1
t )
D!
h—> _—
3 | INq 14
N % /o]
| v-
I (SUBST)
s, Gq sy
3 CMJB CHIPS
\_.é = L
4 L~ 13
L s3
! 3
Sa Vi
5 \ 12| LEAD TRACE TO PIN
F<] [~ 72|
V+
Sa Gy Gy Sy
ALD
| l BONDING
WIRE
L— INy Rery
D, '
4 SEPARATE DIE ATTACH ISLAND FOR
ISOLATING JFET SUBSTRATES
| 7| | l‘ol

Figure 2. DG190 JFET Analog Switch

NOTE:Die Topography is for reference only

©1980 Siliconix incorporated
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Die Topography Information

iconix

0.060

(1.52)

PIN NO. FUNCTION
2 DRAIN 1
4 V— (SUBSTRATE)
6 DRAIN 2
8 SOURCE 2
9 V+
10 LOGIC INPUT 2
11 Vi
12 LOGIC INPUT 1
14 SOURCE 1

Pin numbers are for dual in-line packages

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 Vi

Pin numbers are for dual in-line packages

DGM122

Lagpas
Y7L 1Ay

0.045
(1.14)

PIN NO. FUNCTION (0‘.05672) |
4 V— (SUBSTRATE) :
5 INPUT 1
6 INPUT 2
7 INPUT 3
PIN NO. FUNCTION
8 INPUT 4 INTERCHIP PAD CONNECTIONS
9 INPUT § 1 SOURCE 2 A GATE 1
10 VR 2 SOURCE 1 B GATE 2
3 DRAIN C GATE 3
4 V— D GATE 4
INTERCHIP PAD CONNECTIONS 1 V+ (SUBSTRATE) E GATE 5
A TO GATE 1 12 SOURCE 5
B TO GATE 2 13 SOURCE 4
C TO GATE 3 14 SOURCE 3
D TO GATE 4
E TO GATE 5
DG123
DRIVER CHIP Pin numbers are for dual in-line packages MOS SWITCH CHIP

4-6
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PIN NO.

FUNCTION

-
PN W N

V— (SUBSTRATE)
INPUT 1
INPUT 2
INPUT 3
INPUT 4
INPUT 5

Vi

INTERCHIP PAD CONNECTIONS

mgoO >

TO GATE 1
TO GATE 2
TO GATE 3
TO GATE4
TO GATES

DRIVER CHIP

DG125

~0.062

(1.57)

PIN NO. FUNCTION INTERCHIP PAD CONNECTIONS
1 SOURCE 2 A GATE 1
2 SOURCE 1 B GATE 2
3 DRAIN o] GATE 3
4 V— D GATE 4
1" V+ (SUBSTRATE) E GATE 5
12 SOURCE 5
13 SOURCE 4
14 SOURCE 3

Pin numbers are for dual in-line packages

MOS SWITCH CHIP

GATE ON BACKSIDE

BOTH GATE PADS ARE COMMON,
GATE ALSO ON BACKSIDE

|
uoiypuwioju) Aydoabodoy

pup ssaxoid aid

0.030
(0.76)

PIN NO. FUNCTION INTERCHIP CONNECTIONS INTERCHIP INTERCHIP
FUNCTIO
9 INPUT 1 A TO GATE 4 CONNECTIONS UNC N CONNECTIONS FUNCTION
10 VR B TO GATE 2 D DRAIN D DRAIN
1 V+ C TO GATE 3 S SOURCE S SOURCE
:g V-—:Sggﬁ‘l’;ﬂATE) ot TOGATET Gate is on backside of chip G GATE
* Either gate pad may be used, gate
Pin numbers are for dual in-line packages connection is also on backside of
chip
30,75 Q 10 Q2
DRIVER CHIP JFET SWITCH CHIP JFET SWITCH CHIP
DEVICE | JFET USED | NO. OF JFETs
DG126 75 Q 4
DG129 30 Q@ 4
DG140 100 4
DG153 109 4
DG154 30 4

4.7
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Die Topography Information

iconix

GATE ON BACKSIDE

0.021
(0.53)

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
11 V+ Cc 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 DRAIN
S SOURCE s SOURCE
Gate is on backside of chip G GATE

30,75 Q
JFET SWITCH CHIP
DEVICE | JFET USED | NO.OF JFETs
DG133 30 2 2
DG134 75 Q2 2
DG141 100 2
DG151 100 2
DG152 300 2

*Either gate pad may be used, gate
connection is also on backside of
chip

100
JFET SWITCH CHIP

0.063

(1.60)

GATE ON BACKSIDE

0.021
(0.53)

BOTH GATE PADS ARE COMMON,
GATE ALSO ON BACKSIDE

0.030
(0.76)

i f

0.030 I
(0.76)

PIN NO. FUNCTION INTERCHIP CONNECTIONS INTERCHIP FUNCTION INTERCHIP FUNCTION
9 INPUT 1 A TO GATE 4 CONNECTIONS CONNECTIONS
10 VR B TO GATE 2 D DRAIN D DRAIN
11 V+ Cc TO GATE 3 S SOURCE S SOURCE
:g V= (?xF?LSJ?I"RZATE) o TOGATE1 Gate is on backside of chip G GATE
*Either gate pad may be used,
Pin numbers are for dual in-line packages gate connection is also on
backside of chip
30,75 Q2 108
DRIVER CHIP JFET SWITCH CHIP JFET SWITCH CHIP
DEVICE | JFET USED | NO. ON JFETs
DG139 30 2 4
DG142 75 Q 4
DG145 109 4
DG163 109 4
DG164 308 4

48
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| 0,063

! (1.60) '
PIN NO. FUNCTION INTERCHIP CONNECTIONS

9 INPUT 1 A TO GATE 2

10 VR 8 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

GATE ON BACKSIDE

0.021
{0.53)
INTERCHIP
CONNECTIONS FUNCTION
D DRAIN
S SOURCE

Gate is on backside of chip

30,75 Q2
JFET SWITCH CHIP

DEVICE | JFET USED | NO. OF JFETs
DG143 | 750 2
DG144 | 300 2
DG146 1080 2
DG161 100 2
pGi162 | 300 2

BOTH GATE PADS ARE COMMON,
GATE ALSO ON BACKSIDE

INTERCHIP
CONNECTIONS FUNCTION
D DRAIN
S SOURCE
G GATE

* Either gate pad may be used,
gate connection is also on backside
of chip
100
JFET SWITCH CHIP

o

65
(1.65)

Pin numbers are for
dual in-line packages

FUNCTION

I 0.044 i
|

! (1.12)

DG172 4

SOURCE 3
SOURCE 4
DRAIN
V— (SUBSTRATE)
INPUT 4
INPUT 3
INPUT 2
INPUT 1
Vi
VR
V+
SOURCE 1
SOURCE 2

PIN NO. FUNCTION
1 INPUT 1
2 INPUT 2
3 Vi
5 VR
7 V— (SUBSTRATE)
8 V+
9 DRAIN 2
10 SOURCE 4
1 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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Die Topography Information

iconix

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 300 4
oGig2 | 750 2 DG185 750 4
DG281 | 300 @ 2 DG284 | 3000 4

INTERCHIP PAD CONNECTIONS INTERCHIP PAD CONNECTIONS
A NO CONNECTION A FROM JFET 1, SOURCE
PIN NG. FUNCTION 8 NO CONNECTION PIN NO. FUNCTION 8 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 3 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,
backside is also gate

E 0.021 {
— 1 108 (0.53) 30,7582
‘ 0.030 ’ JFET SWITCH CHIP JFET SWITCH CHIP

{0.76)

Gate is backside contact

Bp

‘GATE ALSO BACKSIDE CONTACT

INTERCHIP PAD
COnNecTiONs | FUNCTION
s SOURCE
D DRAIN
G GATE
300

JFET SWITCH CHIP

103811

©1980 Siliconix incorporated

4-10



0.044

(1.12)

DRIVER CHIP

DEVICE | JFET USED | NO. OF JFETs
DG186 109 2
DG187 30 @ 2
DG188 759 2
DG287 300 @ 2
INTERCHIP PAD CONNECTIONS
A NOT CONNECTED
PIN NO. FUNCTION 8 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

sou |

(1.12) !

DRIVER CHIP

DEVICE | JFET USED | NO. OF JFETs
DG189 10 Q2 a4
N DG190 30 2 4
DG191 75 Q2 4
DG290 300 2 4
INTERCHIP PAD CONNECTIONS
A FROM JFET 1, SOURCE
PIN NO. FUNCTION B TO JFET 1, GATE
10 INPUT 2 o] TO JFET 3, GATE
1" 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

Substrate is V—

Bp

0.030
(0.76)

, 0.030 ‘
! (0.76)

INTERCHIP PAD
CONNECTIONS FUNCTION
S SOURCE
D DRAIN
G GATE

* Either gate pad can be used,
backside is also gate

100

JFET SWITCH CHIP

GATE ALSO BACKSIDE CONTACT

103811

Pin numbers are for

dual in-line packages

GATE ON BACKSIDE

(0.53)
0.021 I
{0.53)
INTERCHIP PAD
connecTions | TUNCTION
s SOURCE
D DRAIN
G GATE

JFET SWITCH CHIP

300 2

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

iconix

1 12
= ]
P— ]

sl 7 s ] 10

0.059

0.061
(1.55)

(1.50)

DG200

PIN NO. FUNCTION
1 INPUT 2
3 GROUND
5 SOURCE 2
6 DRAIN 2
7 V—

8 VREF

9 DRAIN 1

10 SOURCE 1

12 V+ (SUBSTRATE)
14 INPUT 1

Pin numbers are for dual in line packages

NOTE ROUND PAD (#1)

0.081
(2.06)

PIN NO. FUNCTION
1 INPUT 1
2 DRAIN 1
3 SOURCE 1
4 V-
5 GND
6 SOURCE 4
7 DRAIN 4
8 INPUT 4
9 INPUT 3
10 DRAIN 3
1 SOURCE 3
12 VREF
13 V+ (SUBSTRATE)
14 SOURCE 2
15 DRAIN 2
16 INPUT 2

Pin numbers are for dual in line packages




0.063
[0 (1.60)

0.072

(1.83) !

DG300

6 7 8 9
0.072
! (1.83) !
DG304

PIN NO. FUNCTION
2 DRAIN 1
4 SOURCE 1
6 INPUT 1
7 GROUND
8 V-
9 INPUT 2
1 SOURCE 2
13 DRAIN 2
14 V+ (SUBSTRATE)

Pin numbers are for dual in-line packages
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Die Topography Information

iconix

0.072

(1.83)

PIN NO. FUNCTION
2 DRAIN 1
4 SOURCE 1
6 INPUT 1
7 GROUND
8 V-
11 SOURCE 2
13 DRAIN 2
14 V+ (SUBSTRATE)

Pin numbers are for dual in-line packages

DG301

0.072

(1.83)

PIN NO.

FUNCTION

W~NOO AN

11
13
14

DRAIN 1
SOURCE 1
INPUT 1
GROUND
V—
SOURCE 2
DRAIN 2

V+ (SUBSTRATE)

Pin numbers for dual in-line packages

DG305

4-14
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TG P

———
te
58

L ]
8 9 6 7 8 9
0.072 : | 0.072 |
(1.83) ! ! (1.83) '
PIN NO. FUNCTION
2 SOURCE 3
3 DRAIN3
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
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Die Topography Information

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

1 T- 6 14
,I " PIN NO. FUNCTION
l 1 SOURCE 1
2 " 2 DRAIN 1
I"“l 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

iconix

0.072

(1.83)

©1980 Siliconix incorporated



8 it : s 1
0.096 0.096
(2.44) " (2.44)
B ] U
9 16 9 u u 16
U 3
10 13 i 15 10 13 14 15
0072 ‘ 0.072 |
(1.83) ! (1.83) !
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
1 V+ (SUBSTRATE)
13 GROUND
14 V-
15 INPUT 1
16 SOURCE 1~
DG384 Pin numbers are for dual in-line packages DG390
6
3 12
“ ll 1] PIN NO. FUNCTION
. " 3 DRAIN 1
4 SOURCE 1
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
5 8
0.072
(1.83)
DG387

©1980 Siliconix incorporated
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Die Topography Information

iconix

NOTE LARGE PAD (=2)

1 16

PIN NO. FUNCTION
‘ 13 1 ENABLE
2t V+ (SUBSTRATE)
—] e=—=l|| /——— 3 DRAIN
a4t V+ (SUBSTRATE)
[ ] = 5 SOURCE 8
5 12 odss 6 SOURCE 7
(2.26) 7 SOURCE 6
8 SOURCE 5
9 SOURCE 4
1 1 10 SOURCE 3
- vl 1 SOURCE 2
12 SOURCE 1
13 V—
14 ADDRESS 0
1t ———— I 15 ADDRESS 1
16 ADDRESS 2
*13a is connected to V—
7 ? 10 TPins 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
13a")
’ PIN NO. FUNCTION
4 » 1 ENABLE
2* V+ (SUBSTRATE)
] 3 DRAIN
e 4* V+ (SUBSTRATE)
5 SOURCE 8
el [] 6 SOURCE 7
12 0.089 7 SOURCE 6
1226) 8 SOURCE 5
9 SOURCE 4
1 | i 10 SOURCE 3
] ‘2 ] 11 SOURCE 2
6 1 12 SOURCE 1
13 V—
14 ADDRESS 0
15 ADDRESS 1
;._._;———-—-—II 16 ADDRESS 2
11| *Pins 2 and 4 are interconnected,
= either one may be used
7 8 10 Pin numbers are for dual in-line packages
| 0.061
f (1.55) '
DG503

4-18

©1980 Siliconix incorporated




NOTE SLANTED EDGE

PIN NO. FUNCTION

1 V+ (SUBSTRATE)
4 SOURCE 16
5 SOURCE 15
6 SOURCE 14
7 SOURCE 13
8 SOURCE 12
9 SOURCE 11
10 SOURCE 10
11 SOURCE 9
12 GROUND
13 VREF

54 14 ADDRESS 3

01) 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

DG506
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Die Topography Information

Siliconix

NOTE SLANTED EDGE

DG507

0.158
(4.01)

PIN NO. FUNCTION
1 V+ (SUBSTRATE)
2 DRAIN b
4 SOURCE 8b
5 SOURCE 7b
6 SOURCE 6b
7 SOURCE 5b

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
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Die Process and n
Die Topography Information Topography Information Siliconix

DG509

DG508




Die Topography Information

NOTE ROUND PAD (=1)

0.082
(2.08)

e
=

’ | |
" | o |
PIN NO. FUNCTION
’ ° 2 SOURCE 6
“ | 3 SOURCE 7
= s 4 SOURCE 8
5 SOURCE 9
__ 7 SOURCE 10
0.059 o ] 8 V—
(150 9 B10
10 B9
11 B8
PIN NO. FUNCTION 13 B7
1 SOURCE 4 14 B6
3 ANALOG GROUND 2 15 B5
4 SOURCE 3 16 B4
5 SOURCE 2 17 B3
6 ANALOG GROUND 1 19 B2
7 SOURCE 1 20 B1
8 SUM JCT 21 V+ (SUBSTRATE)
9 V+ (SUBSTRATE) 22 SUM JCT
10 B1 23 S1
11 B2 24 ANALOG GROUND
12 B3 25 S2
13 B4 26 $3
14 V— 27 S4
Pin numbers are for dual in-line packages 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

Pin numbers are for dual in-line packages

iconix

S

‘ (1.52) 18i3002

*THIS PAD IS AN ALTERNATE
FOR PAD 13 AS AN INPUT

4-22
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NOTE LARGE PAD (#2)

@

]

16 15 14
13a"

13

—|

—x

12

[}

1

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 SOURCE 3
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 — (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 QUTPUT 2
14 OUTPUT 1

Pin numbers are for dual in-line packages

D123

waem

0.055 |

(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 Vi

9 OUTPUT 6

10 OUTPUT 5

1 OUTPUT 4

12 OUTPUT 3

13 OUTPUT 2

14 OUTPUT 1

Pin numbers are for dual in-line packages

D125
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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
PIN NO. FUNCTION
3 OouT 1
ouT 1
5 INPUT 1
6 V+
7 Vi
8 VR
9 V— (SUBSTRATE)
10 INPUT 2
1 OouUT 2
12 ouT 2
Pin numbers are for dual in-line packages
0.043
(1.09)
D139

©1980 Siliconix incorporated
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s

0.062

*Both ‘D’ pads are electrically common. Either can be used for drain contact.

(1.57)

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.
TG4 2 2 3 1 2 GATE 1
Gy 3 3 4 2 3 GATE 2
TG 4 4 5 3 4 GATE 3
TG4 5 5 6 4 5 GATE 4
TGg 6 6 7 5 NOT USED GATE 5
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
Se 10 NOT USED 14%* 9 NOT USED SOURCE 6
Sp " 9 9 10 NOT USED SOURCE 5
S4 12 10 10 " 10 SOURCE 4
S3 13 i1 11 12 11 SOURCE 3
S2 14 12 12 13 12 SOURCE 2
Sq 15 13 13 14 13 SOURCE 1
TIEDTO
P 1 1 1 SUBSTRATE 1 PULL UP GATE INPUT

t Any 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).

4-25
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Die Topography Information

iconix

l 0.045

(1.14)

G119 G122
PAD | FLAT PACK FLAT PACK
FUNCTION FUNCTION
PIN NO. PIN NO.
G, 3 GATE 1 3 GATE 2
Gp 4 GATE 3
G¢ 5 GATE 5 TNOT USED
GC
Gp 5 GATE 1
Ga
B 6 BODY (SUBSTRATE V+) 8 BODY (SUBSTRATE V+)
Dp 7 DRAIN 2 9 DRAIN 1
SF 9 SOURCE 2 10 SOURCE 1
S 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
Dy 1 DRAIN 1 14 DRAIN 2
P 2 PULL UP GATE INPUT 1 PULL UP GATE INPUT

T Any unused gates should be connected to the substrate V+; unused sources can be left open.

G119
G122

0.045

(1.14)

G123

FUNCTION

P (PULL UP GATE INPUT)
GATE 1
GATE 2
GATE 3
GATE 4

BODY (SUBSTRATE) V+
DRAIN 2

SOURCE 4
SOURCE 3
SOURCE 2
SOURCE 1
DRAIN 1

Pin numbers are for dual in-line packages.
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Die Ordering Information

DG 187 A DICE
-T- --

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.

| — 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
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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.

XIUOJI






Burn In Pin Connections

Burn-In Pin Connections

Siliconix
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Burn In Pin Connections Burn-In Pin Connections Siliconix
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Burn-In Pin Connections (Continued)

Examples of Burn-In Circuit Configurations

—-15V GND

DG190/DG191 (PACKAGE TYPE P)

+15V

GND -5V

DG200 (PACKAGE TYPE A)
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Siliconix

Mechanical Data IEH







|--0.185 |
0.165
(4.70)
0335
0.305 (4.19)
(8.51) -
(7.75)

tr_—_f‘
J,

0.335
(9.40/
(8.51)

J_:f—;%_.-ﬂ_

t— 0.500 —=—
(12.70)
MIN

= 0.040
(1.02)
MAX

0.230
(5.84)

|
1\10 LEADS

0.050 (.727)—

== 0019 (.483) p|a

INSULATOR 0.016 (.406)
MAX
ALL DIMENSIONS IN INCHES TYp
(ALL DIMENSIONS IN MILLIMETERS) BOTTOM VIEW
PACKAGE 2

10 LEAD TO-100 TYPE METAL CAN (A)

6-1
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Mechanical Data

iconix

.050
0010 o .
(0.25)
L [ h—
2 ¢ ¥ Bp——7—— t
[ eem— —
3 12 1 0.280 (7.11)
| e— NgE—— 0.240 (6.10)
C——————5 10—
C—————6 7 8 9 — -
T I
o280 0310 | you0
0240 |, 0250 I Go1s
(7.11) (9.40) (0.48) Typ
070 (6.10) (6.35) 10.38)
.1
(19.1) 0.035
TOP VIEW 0.015
(0.89)
(0.38) J
0.210 1 t
0.150
- 0.085
(5.33) 0.006 ——
(3.81) 0.004 0.070
(z; 15/ (2.16)
—— (1.78)
(0.10)
PACKAGE 5

14 LEAD FLATPAC (L)

(BOTTOM BRAZE)

PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING
® DOT (INK OR IMPRESSION) ON TOP'AND/OR BOTTOM OF PACKAGE
® NOTCH OR HOLE INPIN 1 VISIBLE FROM TOP AND/OR SIDE

® NOTCH IN END OF PACKAGE VISIBLE,FROM TOP AND/OR BOTTOM

ALL DIMENSIONS IN INCHES
fALL DIMENSIONS IN MILLIMETERS)
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[7]1 [e] [s]1 [41 [31 [2] [7]

Gl Gl o o i = ™

TOP VIEW
0785 (19.9) 0.050

0.700 (77.8)

SEATING
PLANE | 0.150(3.81)
0.125(3.18)

A“‘o.ozg 0.070 ' l 0.110 2.79) Typ
0.015 0.030 0.090 (2.29)

(58) (1787 TOLERANCE
(.38) (.76 NON-ACCUMULATIVE

PACKAGE 7

14 LEAD DUAL IN LINE PACKAGE (J)
(PLASTIC)

[Bl [71 [e] [5] [4] [31 [7] [i]

-]
Y
Ao

ol [ [ = W W
TOP VIEW
0.050

0.785 (19.9 0.020
0.700 (17.8) 1(12272/1

R}
0.200 (5.08)
0.110 (2.79)
I SEATING
PLANE

0.150 (3.81)
0.125 (3.18)

0.015 Typ

0,070 | 0,090 229 0
0.030 0.110 (2.79)
(1.8 TYP TOLERANCE

(.38) (.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)

0.310 (7.87)

0.290 (7.37)
0to 15° 0.012
TYP

0310 (7.87)
0.290 (7.37)
0to15° 0.012

TYP  0.008
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Mechanical Data

iconix

[71 [e] [5] [#]1 [3] 7] [3]

]

0.280
0.240

ol

INDEX MAY BE PARTIALLY
FILLED WITH GLASS

N I I ) 23 I Y

TOP VIEW

0.020
0,785 (19.9)
0.740 (18.8) {,—5‘};?1

me
0.150 (3.87) ll|

SEATING{ #
PLANE

0.165 (4.19)
0.125 (3.18)

S |

ozso (737/
—|le0023  _] 0.065 0.110 (2.79) 1yp 0to 15°

0.015 o 0.035 1 0.090 (2.29) TYP
(58) (1.65) TOLERANCE
(.38) (.89 NON-ACCUMULATIVE

PACKAGE 9

14 LEAD DUAL IN LINE PACKAGE (K)
(CERDIP)

[e] [7] [e1 [51 [#1 [3] [=] [7]

e\

/ 20/

0,280
( 0.240
(2.11)
(6.10)
9 10‘| l 1 l I 12 l 13 14 I 15 16 INDEX MAY BE PARTIALLY
L] u u U FILLED WITH GLASS
0.040
0.785 (19.9) p °2°
0.740 (18.8) ( 57)
|
g o 150 13 81j il
L4 ‘ SEATING
PLANE
0.165 (4.19)
0.125 (3 17)
L -J L o 290 (7 37) l\’
| |- 0023 0.065 0.110 (2.79) 0to 15° 0.012
0015 . 0.035 1yp 0.090 (2.29) TV TP 0.008
TOLERANCE (31)
(.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)
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e [

7 6 5 4 3 2 1 '
0.310
r 0.275
\\ (7.87)
(6.99)
8 9 0 11 12 13) 14 l
B = ) Sm— | S— g ) Se— | — | m— | —— g
TOP VIEW
0.050
0.786 (715.96) | 0.020
0.640 (76.26) (1.27,
(.51)
[} —
0.200 (5.08) 4
0.100 (2.54) )
Y SEATINGH .
| | PLANE
0.160 (4.06)
0.125 (3.18)
d .
f 1l 0.012 (37
- 0.008 (20) ¥
0.023 | 0.070 0.110 (279) 1yp 0.320 (8.13) |
0.015 0.040 _ 0.090 (2.29) 0.290 (7.37)
L58) (1.78) TOLERANCE
(.38) (1.02) NON-ACCUMULATIVE
PACKAGE 11
14 LEAD DUAL IN LINE PACKAGE (P)
(SIDE BRAZE)
8 7 6 5 4 TNz 1 T
0.310
0.275
J (7.87)
(6.99)
9 W\ 11 12 13 14 J15 16 ‘
—J | S— ) S— —T — —J | Se— | S—
TOP VIEW
0.050
0.830 (21.1) 10020
0.740 (78.8) (1.27)
(.51)
T =
0,200 (5.08) ””I
0.100 (2.54)

SEATING
PLANE

I |« 0.012 (31)ryp
0.008 (.20)
N 0070 .| . 0.110 (2.79) +yp 0.320 (8.13) ]

0040 0.090 (2.29) 0.290 (7.37)
(58 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
fALL DIMENSIONS IN MILLIMETERS)
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Mechanical Data

P I
w1 12 N s 5 5 & &5 ¢ 3 2 1
( 0.568
(15.24)
(14.43)
1 16 17 g 19 20 2 22 28 2] 5 5 g g
————r T T — Tt
TOP VIEW
1.420 (36.1) 0.060
1.380 (35.1 0.020
&1 (1.52)
(.51)
‘ [
0.200 (5.08)
0.100 (2.54)
SEATING
PLANE
0.200 (5.08)
0125 (3.18)
I —|f--0012 L37)
0.008 (.20)
0,023 0.070 0110 (2.79) typ
0.015 1yp 0030 . 0.090 (2.29)
(.58) (1.78) TOLERANCE
(.38) (.76) NON-ACCUMULATIVE
PACKAGE 13

[] (3] (2] [37] [wo] o] [®] [7] [e] [ [4] [3] [2] [7]

0.620 (15.75)

28 LEAD DUAL IN LINE PACKAGE (R)
(SIDE BRAZE)

ALL DIMENSIONS IN INCHES
(ALL DIMENSIONS IN MILLIMETERS)

0.590 (74.99)

0.560
0530
(14.22)
(13.46)
5] (16| [1z] (18] Tao] T20] [21] T221 T23] [24] [25] [26] T2771 T28]
1.480 (37.60 | 0.040 (1.02)
1430 136.32) ;1 0.020 (0.57)
}
0.180 (4.57)
lo.zao (3.30)
— 1 seaTing
PLANE
Tm&a_v
0.100 (2.54)

r +15°
—0° TYP‘/

*?T"%?) o ‘_ﬁg‘g ™ 0.023
PR L g =l ™
NON—ACCUMULATIVE (0.33)
PACKAGE 14
28 LEAD DUAL IN-LINE PACKAGE (J)
(PLASTIC)

PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING

e DOT (INK OR IMPRESSION) ON TOP AND/OR BOTTOM OF PACKAGE
e NOTCHOR HOLE INPIN 1 VISIBLE FROM TOP AND/OR SIDE

e NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM

0.610 (15.49)
0.590 (74.99)

—_—
0012 __»
0.008
(0.30)
(0.20)
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0.019 (0.48)
0.015I(038)
—1 11—l
| S———— ] 13 1 | ;
—————————— —
3 12 ' 0.390 A
| EES————— P NneEe—————1 (9.91)
C————— 3§ oE————1 '—“‘L
————6 or————1
— 17 8 !
0.050 (7.27)
0.325 (8.26) 0.370 (9.40) TYP
|t e e | s —
0.270 (6.86) 0.250 (6.35) 0.025
0.750 (19.05)——————————> 0.015
MIN (0.64)
l (0.38)
ﬁ—t
0.210 (5.33) 0.006 (0.15) ' 0.100 (2.54)
0.190 (4.83) 0.004 (0.70) 0.075 (1.917)
PACKAGE 16
14 LEAD FLATPAC (L)
(BOTTOM BRAZE)
0.019 (0.48)
0.015 (0.38)
[ o 1 16 1 1
1 2 15 J
[ 3 14 1 )
L 4 13 —J _L 0.440
C 5 12 ] ____’.. (11.18)
( 6 " 1 0.050
L 7 10 1 (7..27) TYP
 — 8 9 3
. 0.300 (7.62) | 0.370 (9.40)
0.260 (6.60) 0.250 (6.35) 0.025
0.015
t 0.750 (79.05) (0.64)
MIN (0.38)
0.200 (508/' 0.006 (0.15) f 0.100 (2.54)
0.180 (4.57) 0.004 (0.70) 0.075 (1.917)
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 IN PIN 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)

X

MAX
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Mechanical Data

iconix

0.050
(1.27)7°°
L s 1} 10 1 l }
. 2 9 — 1 0290
s 0250,
I 8 1™ T s
[ 4 7 j 1638
 — 5 6 u| T l
0.019 (0.48)
0.290 (7.37) 0.370 (9.40) ==l
‘ ~70.250 (6.35) 0.250 (6.35) 0015 (0.35)
0.025
} 0.760 (79.05) 0.015
MIN
(0.64)
(0.38)
0.190 (4.83) 0.006 (0.15) r 0.100 (2.54)
0.160 (4.06)™ 0.004 (0.10) 0.075 (1.91)

PACKAGE 18

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 IN PIN 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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Siliconix

Appendices







Catalog Document
(See Key) Number

AN70-1
F AN70-2

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 AN741
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 *AN7741
F, VA * AN77-2
L * AN77-3
T * AN77-4

Publications Index

Title

Application Notes
FET Cascode Circuits Reduce
Feedback Capacitance
FETs for Video Amplifiers
A High Resolution CMRR Test
Method
FETs in Balanced Mixers
FETs as Analog Switches
FETs as Voltage-Controlled Resistors
IC Multiplexer 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 4Y2 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 4. 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 * AN79-3 Dynamic Input Characteristics of 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 * ANBO-1 A Key to the Advance of Switching
Power Supplies
VA * AN8D-2 Meet the VMOS FET Model
ANB80-3 Ultralinear Broadband Amplifier
ANB8O0-4 Enjoy VHF Power Amplifier Design
VA * AN80-5 An Alternative Power Amplifier
Design
Design Aids
L DA74-1 Design Aid of the LD110/LD111 32
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 472
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
Their Applications

F=FET Design Catalog

L=LSI Data Book

T =Telecommunications
Data Book
VA = VMOS Applications
Handbook

*Available in bound catalog only.

7-1

©1980 Siliconix incorporated

Xapuj suoindijqnd

XIuoos l sasipuaddy
N



Publications Index

iconix

Catalog Document
(See Key) Number

Publications Index (Cont'd)

Title

Design Ideas

DI7141 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
DI71-9 Wideband UHF Amplifier with High
Performance FETs
DI73-2 High Performance FETs in Low-Noise
VHF Oscillators
Technical Articles
TA70-1 High Frequency Junction FET
Characterization and Application
TA70-2 FET Biasing
TA731 Multiplexer Adds Efficiency to
32-Channel Telephone System
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
* TA78-1 Designing with CODECs: Know Your
A's and x’s
* TA78-2 Designing a VMOS 250 watt Off-Line
Inverter
* 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
LSI 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 x 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 Controlled 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 =LSI Data Book

*Available in bound catalog only.
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Glossary of Terms and
Abbreviations

Ao, A1, Az, A3
A% Al a2 A3

AvoL
B
BVpgs
BVgas

BVgss
BVpgs

BVgps

Cdb

Cp(off)

Cb(on) * Cs(on)
Cds(off)

Cgb

Cgd

Cad(off) * Cgs(off)
Cgd(on) * Cgs(on)

Cgs

CiN
CL

CMRR

Ia
| A(peak)

laH

]

Address Inputs

D.C. Open Loop Voltage Gain
Body

Drain-Source Breakdown Voitage
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

i

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

Igias

Iy+

I+

Ip

ID(off)

ID(on)

'Dion) * !s(on)

Ipss

]

]

n

- 1

Address Input Current, Input Volt-
age Low

Input Bias Current

Positive Supply Current, Input
Voltage High

Positive Supply Current, Input
Voltage Low

Drain Current

Drain OFF Leakage Current

Drain ON Leakage Current

Channel ON Leakage Current

Drain Current at Zero Gate Voltage

Negative Supply Current, Input
Voltage High

Negative Supply Current, Input
Voltage Low

Gate-Body Leakage Current

Gate Current

Gate ON Current

Gate-Channel Leakage Current
Input Current

Input Current, Input Voltage High
Input Current, Input Voltage Low
Logic Supply Current

Logic Supply Current, Input Volt-
age High

Logic Supply Current, Input Volt-
age Low

Output Current, High
Output Current, Low
Input Offset Current

Pull-Up Gate Current

©1980 Siliconix incorporated
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Glossary of Terms and Abbreviations

iconix

NC
oc
P

Pp

'DS(on)

Arps(on)
Rin

RL

S

Sy

Ta

toff
toff(En)
ton
ton(En)
topen
Yransition
Va

VaH

[}

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

VGs(off)
VGs(th)
Vin
ViNH

ViNL

VREF

Vs

Vse

V+

]

]

n

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
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March 1981

MANUFACTURING FACILITIES

UNITED STATES
Siliconix incorporated
2201 Laurelwood Rd.
Santa Clara, CA 95054
Tel: (408) 988-8000

Tix: 910-338-0227

HONG KONG
Siliconix (HK) Ltd.
5/6/7th Floors

Liven House

61-63, King Yip Street
Kwun Tong, Kowloon
Hong Kong

Tel: 3-427151

Tix: 74449SILXHX

UNITED KINGDOM
Siliconix Ltd.

Morriston SWANSEA SA6 6NE
Tel: (0792) 74681

Tix: 48197

TAIWAN

Siliconix (Taiwan) Ltd.

Nantze Export Processing Zone
Kaohsiung

Tel: 362010, 362019

Tix: 78571235

U.S. SALES OFFICES

Eastern

Siliconix incorporated
401 Broad Hollow Rd., Rt. 110
Expwy Plaza, Suite L120

Central

Siliconix incorporated
Two King James South, Suite 143
24650 Center Ridge Road

Northwestern

Siliconix incorporated
2201 Laurelwood Rd.
Santa Clara, CA 95054

Melville, L. I, NY 11747
(516)694-8474
Twx: 510-224-6508

Siliconix incorporated
395 Totten Pond Rd.
Waltham, MA 02154
(617)890-7180

Twx: 710-324-1783

Westlake, OH 44145
(216)835-4470

(408)988-8000
Twx: 910-338-0227

Siliconix incorporated
P.O. Box 487

(403 E. Wall)

Grapevine, TX 76051
(817)481-7502 or 7503

Siliconix incorporated
1040 S. Milwaukee, Suite 117
Wheeling, IL 60090
(312)541-0131

Twx: 910-651-5977

Southwestern

Siliconix incorporated
1525 E. 17th St., Suite L
Santa Ana, CA 92701
(714)547-4474

Twx: 910-595-2643
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