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How to Use 

-;-~:(' :::+':1. ~::'<"'lk ,...-::-"'t .... :"", sewm arp:::ts of product information. 

These areas are: 

1. Analog Switches 

2. Drivers for FET Switches 

3. Multi·Channel FET Switches 

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

6. Mechanical Data 

7. 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 

0-3 

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

the Preterreo rroauct ~tieclu, uU;.::!":'. ;-"~;7, +~::;:: :'_'irles 

you wi II 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. 
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Cross H .. 
0 

Integrated Circuits Siliconix := 
::Ia 

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

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

SILICONIX DEVICE Ir Mtgr's SILICONIX DEVICE Mfgr's 
VI Device Direct Device Direct .. Number Replacement Similar Function Manufacturer's Description Number Replacement Similar Function Manufacturer's Description -. 

AD7501 DG508 8 x Analog Mux, CMOS CAG21 DG184 2 x DPST JFET Analog Switch, .. 
AD7502 DG509 4 x Dllf Analog Mux, CMOS Low rOS C AD7503 DG508 8 x Analog Mux, CMOS CAG22 DG181 2 x SPST JFET Analog Switch, .. AD7506 DG506 16 x Analog Mux, CMOS Low rOS -. AD7507 DG507 8 x Diff Analog Mux, CMOS 

CAG23 DG181 2 x SPST JFET Analog Switch, 0 AD7510 DG201 4 x SPST Analog Switch, CMOS 
Low rOS AD7511 DG201 4 x SPST Analog Switch, CMOS ::::a AD7512 DG303 2 x SPDT Analog Switch, CMOS CAG24 DG134 2 x SPST JFET Analog Switch, 

AD7513 DG200 DG300 2 x SPST Analog Switch, CMOS Low rOS Low Power 

Q AD7516 DG201 4 x SPST Analog Switch, CMOS CAG27 DG141, DG180 2 x SPST JFET Analog Switch, 
AD7519 DG515 4 x SPOT Steering Switch Very Low rOS 

C CAG30 DG181(V2) SPST J FET Analog Switch, 
AH0014 DG303, DG307 DPDT MOS Analog Switch 

Low ros -. 
AH0015 DG172, DG201 4 x SPST MOS Analog Switch CAG42 DG181 2 x SPST JFET Analog Switch, A. 
AH0019 DG164, DG302, 2 x DPST MOS Analog Switch Low ros CD 

DG306 CAG45 DG181 2 x SPST JFET Analog SWitch, 
AH0126 DG126 2 x DPST JFET Analog Switch Low rOS 
AH0129 DG129 2 x DPST JFET Analog Switch CAG48 DG184 2 x DPST JFET Analog Switch 
AH0133 DG133 2 x DPST J FET Analog Switch 
AH0134 DG134 2 x SPST JFET Analog Switch CD4016 DG201 4 x SPST CMOS Analog Switch 
AH0139 DG139 DPDT Diff JFET Analog Switch CD4051 DG508 B Channel CMOS Mux 
AH0140 DG140 2 x DPST JFET Analog Switch CD4052 DG509 4 Channel CMOS Oiff Mux 
AH0141 DG141 2 x SPST JFET Analog Switch CD4067 DG506 16 Channel CMOS Mux 
AH0142 DG142 2 x DPST JFET Analog Switch CD4097 DG507 8 Channel CMOS Diff Mux 
AH0143 DG143 2 x SPST JFET Analog Switch 
AH0144 DG144 SPOT Diff JFET Analog Switch CDA2 DG181 2 x SPST JFET Analog Switch 
AH0145 DG145 OPOT 2 x Oiff JFET Analog Sw CDA18 DG187 SPOT JFET Analog SWitch, Fast 
AH0146 DG146 SPOT Oiff JFET Analog Switch CDA23 DG186 SPOT JFET Analog Switch, Fast 
AH0151 DG151 2 x SPST J FET Analog Switch CDR5 DG139('h) Low-Level to High-Level 
AH0152 DG152 2 x SPST JFET Analog Switch Interface Circuit 
AH0153 DG153 2 x OPST JFET Analog Switch CDR125AP D125AP 6 x FET Driver 
AH0154 DG154 2 x OPST JFET Analog Switch CD4052 DG509 4 x Diff CMOS Analog Mux 
AH0161 DG161 SPOT Diff JFET Analog Switch CD4053 DG170 3 x SPOT CMOS Analog Switch 
AH0162 DG162 SPOT Dlff JFET Analog Switch CD4066 DG201 4 x SPST CMOS Analog Switch 
AH0163 DG163 OPDT Oiff JFET Analog Switch D123 D123 6 x FET Driver 
AH0164 DG164 OPOT Oiff JFET Analog Switch D125 D125 6 x FET Driver 
AH2114 DG181,184 OPST JFET Analog Switch DG111 DGM111 2 x SPST MOS Analog Switch 
AH5009 DG172 4 x SPST Virtual Gnd Analog Sw DG116 DG116 4 x SPST MOS Analog Switch 
AH5010 DG172 4 x SPST Virtual Gnd Analog Sw DG118 DG172 4 x SPST MOS Analog Switch 
AH5011 DG201 4 x SPST Virtual Gnd Analog Sw DG123 DG123 5 x SPST MOS Analog Switch 
AH5012 DG201 4 x SPST Virtual Gnd Analog Sw DG125 DG125 5 x SPST MOS Analog Switch 
AH5013 DG172(%) 3 x SPST Virtual Gnd Analog Sw DG126 DG126 2 x OPST JFET Analog Switch 
AH5014 OG172(%) 3 x SPSl Virtual Gnd Analog Sw DG129 DG129 2 x OPSl JFET Analog Switch 
AH5015 DG201(3,4) 3 x SPST Virtual Gnd Analog Sw DG133 DG133 2 x SPST JFET Analog Switch 
AH5016 OG201(3/_) 3 x SPST Virtual Gnd Analog Sw DG134 DG134 2 x SPST JFET Analog Switch 

DG139 DG139 OPOT Oiff JFET Analog Switch 
AM181 DG181 SPST BIFET DG140 DG140 2x OPST JFET Analog Switch 
AM182 DG182 SPST BIFET DG141 DG141 2x SPST JFET Analog Switch 
AM184 DG184 2 x OPST BIFET DG142 DG142 OPOT Oiff JFET Analog Switch 
AM185 DG185 2 x DPST BIFET DG143 DG143 SPOT Oitt JFET Analog Switch 
AM187 DG187 SPDT BIFET DG144 DG144 SPOT Oift JFET Analog Switch 
AM188 DG188 SPDT BIFET DG145 DG145 DPDT Diff JFET Analog Switch 
AM190 DG190 2 x SPOT BIFET DG146 DG146 SPOT Ditt JFET Analog Switch 
AM191 DG191 2 x SPOT BIFET DG151 DG151 2 x SPST JFET Analog Switch 
AM2009 G115. G118 6 x MOS Analog Switch DG152 DG152 2 x SPST J FET Analog Switch 
AM281 DG181 SPST BIFEl Switch DG153 DG153 2 x OPST JFET Analog Switch 
AM282 DG182 SPST BIFET Switch DG154 DG154 2 x OPST JFET Analog Switch 
AM3705 SI3705 8 x MOS Analog Mux DG161 DG161 SPOT Oiff JFET Analog Switch 
AM9709 DG172 4 x SPST Virtual Gnd Analog Sw DG162 DG162 SPOT Diff JFET Analog Switch 
AM9710 DG172 4 x SPST Virtual Gnd Analog Sw DG163 DG163 DPOT Diff JFET Analog Switch 
AM9711 DG201 4 x SPST Virtual Gnd Analog Sw DG164 DG164 DPOT Diff JFET Analog Switch 
AM9712 DG201 4 x SPST Virtual Gnd Analog Sw 
AY5-1016 DG507 8 x Diff PMOS Mux (Stgentr) DG181 DG181 DG381 2 x SPST JFET Analog Switch 
AY6-4016 DG507 8 x Diff PMOS Mux (Stgentr) DG18l DG381 2 x SPST J FET Analog Switch m DG182 DG182 DG381 2 x SPST JFET Analog Switch 
CAG6 DG141(Y2),OG180(Y2) SPST JFET Analog Switch, Very DG184 DG184 DG384 2 x OPST JFET Analog Switch 

Low rOS DG184 DG384 2 x OPST JFET Analog Switch ci' CAG7 DG145, 161, 186, 187 SPOT JFET Analog SWitch, Very DG185 DG185 DG384 2 x OPST JFET Analog Switch 
Low fOS DG187 DG187 DG387 SPOT JFET Analog Switch 0 2 x SPST J FET Analog Switch, DG188 DG188 DG387 SPOT JFET Analog Switch CAG13 DG181 

DG190 DG190 DG390 2 x SPOT JFET Analog Switch J Low rOS 
DG190 DG390 2 x SPOT JFET Analog Switch 

>C' CAG14 DG181 SPST JFET Analog Switch, OG191 DG191 DG390 2 x SPOT JFET Analog Switch High Speed 
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• Cross Reference I Substitution Guide " --:::I Integrated Circuits (Cont'd) C) 
C Mfgr's SILICONIX DEVICE Mfgr's SILICONIX DEVICE 

Device Direct Device Direct 

0 Number Replacement Similar Function Manufacturer's Description Number Replacement Similar Function Manufacturer's Description -- OG2oo OG200 2 x SPST CMOS Analog Switch IH5004 OGl34 2 x SPST JFET Analog Switch ... OG201 OG201 4 x SPST CMOS Analog Switch IH5OO5 OG141 2 x SPST JFET Analog Switch 

:::I OG211 OG211 4 x SPST CMOS Analog Switch IH5006 OG133 2xSPST JFET Analog Switch ... OG300 OG3oo 2 x SPST CMOS Analog Switch IH5007 OG134 2xSPST JFET Analog Switch 
OG301 OG301 SPOT CMOS Analog Switch IH5OO9 OG172 4 x SPST Virtual Gnd Analog Sw -- OG302 OG302 2 x DPST CMOS Analog Switch IH5010 OG172 4 x SPST Virtual Gnd Analog Sw ... OG303 OG303 2 x SPOT CMOS Analog Switch 

VI OG304 OG304 2 x SPST CMOS Analog Switch .a OG305 OG305 SPOT CMOS Analog Switch IH5011 OG201 4 x SPST Virtual Gnd Analog Sw 

:::I OG306 OG306 2 x DPST CMOS Analog Switch IH5012 OG201 4xSPST Virtual Gnd Analog Sw 
OG307 OG307 2 x SPOT CMOS Analog Switch IH5013 OGl72(%) 3 x SPST Virtual Gnd Analog Sw 

CIt OG306 OG308 4 x SPST ,cMOS Analog Switch IH5014 OG172('4) 3 x SPST Virtual Gnd Analog Sw 

"'-
OG381 OG381 2 x SPST CMOS Analog Switch IH5015 OG201(%) 3 x $P$T Virtual Gnd Analog Sw 
OG384 OG384 2 x DPST CMOS Analog Switch IH5016 OG201(%) 3 x SPST Virtual Gnd Analog Sw • OG387 OG387 SPOT CMOS Analog Switch IH5017 OGM111,OG200, 3 x SPST Virtual Gnd Analog Sw 

'" 
OG390 OG390 2 x SPOT CMOS Analog Switch OG300, OG304 
OG426· OG126· See OG126/0G164 preceding IH5018 OGM111,OG200, 2 x SPST Virtual Gnd Analog Sw 

C OG464 OG164 for part description OG300, OG304 

a. IH5019 OGM111,OG200, 2 x SPST Virtual Gnd Analog Sw 
OGM111 OGM111 2 x SPST PMOS Analog Switch OG300, OG304 .. OGM122 OGM122 2 x OPST PMOS Analog Switch IH5020 OGM111,OG200, 2 x SPST Virtual Gnd Analog Sw 

i 
OG300, OG304 

G115 G115 6 x MOS FET Switch IH5021 OG2DO(%), SPST Virtual Gnd Analog Sw 
G-116 G116 5 x MOS FET Switch OG300(Y,), 
G117 G117 5 x MOS FET Switch OG304(%) 

IX G118 G118 6 x MOS FET Switch IH5022 OG200(%), SPST Virtual Gnd Analog Sw 
G119 G119 3 x Oiff MOS FET Switch OG3OD(%), 

a G123 G123 4 x MOS FET Switch OG304(%) 
IH5023 OG200(%), SPST Virtual Gnd Analog Sw 

HI·200 OG200 2 x SPST CMOS Analog Switch OG300(%), 
HI·201 OG201 4 x SPST CMOS Analog Switch OG304(%) .. HI·506 OG506 16 x CMOS Analog Mux IH5024 OG200(%), SPST Virtual Gnd Analog Sw 
HI·506A OG506 16 x CMOS Analog Mux OG300(%), 

U HI·507 OG507 8 x CMOS Olff Analog Mux OG304(%) 
HI·507A OG507 8 x CMOS OUt Analog Mux IH5025 OG172 4 x SPST Positive Signal 
HI·508A OG508 8 x CMOS Analog Mux Analog Switch 
HI·509A OG509 4 x CMOS Diff Analog Mux IH5026 OG172 4 x SPST Positive Signal 
HI·18oo OG184, OG302, 2 x DPST CMOS Analog Switch Analog Switch 

OG306 IH5027 OG201 4 x SPST Positive Signal 
HI·1800A OG185, OG302, 2 x DPST CMOS Analog Switch Analog Switch 

OG306 IH5028 OG201 4 x SPST Positive Signal 
HI·1818 OG508 8 x CMOS Analog Mux Analog Switch 
HI·1818A OG508 8 x CMOS Analog Mux IH5029 OG172(%) 3 x SPST Positive Signal 
HI-1828 OG509 4 x CMOS Diff Analog Mux Analog Switch 
HI·1828A OG509 4 x CMOS Oit1 Analog Mux IH5030 OG172('4) 3 x SPST Positive Signal 
HI·1840 OG506 16 x CMOS Analog Mux Analog Switch 
HI·5040 OG182(%), SPST CMOS Analog Switch IH5031 OG201(%) 3 x SPST Positive Signal 

OG200(%), Analog Switch 
OG300(%), IH5032 OG201(3,4) 3 x SPST Positive Signal 
OG304(Y,) Analog Switch 

HI·5041 OG182, OG200, 2 x SPST CMOS Analog Switch IH5033 OGM111,OG2oo, 2 x SPST Positive Signal 
OG300, OG304 OG300, OG304 Analog Switch 

HI·5042 OG188, OG301, SPOT CMOS Analog Switch IH5034 OGM111,OG200, 2 x SPST Positive Signal 
OG304 OG300, OG304 Analog Switch 

HI·5043 OG191 OG303, OG307, 2 x SPOT CMOS Analog Switch IH5035 OGM111,OG200, 2 x SPST Positive Signal 
OG390 OG300, OG304 Analog Switch 

HI·5044 OG182,OG185(%), OPST CMOS Analog Switch IH5036 OGM111,OG200, 2 x SPST Positive Signal 
OG200, OG300, OG300, OG304 Analog Switch 
OG302(%),OG304, IH5037 OG200(%), SPST Positive Signal 
OG306(%) OG300(%), Analog Switch 

HI·5045 OG302, OG306 2 x OPST CMOS Analog Switch OG304(%) 
HI·5046 OG191, OG303, DPOT CMOS Analog Switch IH5038 OG2oo(y,), SPST Positive Signal 

OG307 DG300(%), Analog Switch 
HI-5046A 00190, OG303 DPDT CMOS Analog Switch DG304(%) 

OG307 IH5040 OG182(%), SPST CMOS Analog Switch 
HI·5047 OG185,OG302, 4PST CMOS Analog Switch DG200(%), 

OG306 OG300(%), 
HI5047A OG184,OG302, 4PST CMOS Analog Switch DG304(%) 

OG306 IH5041 OG182, OG200, 2 x SPST CMOS Analog Switch 
HI·5048 OG181, OG300, 2 x SPST CMOS Analog Switch OG300, OG304 

OG304 IH5042 OG188,OG301, SPDT CMOS Analog Switch 
HI·5049 OG184 OG302, OG306, 2 x DPST CMOS Analog Switch OG305 

OG384 IH5043 OG191 OG303, OG307, 2 x SPST CMOS Analog Switch 
HI·5050 OG187, 00301, SPOT CMOS Analog Switch OG390 

OG305 IH5044 OG182, OG185(Y,), OPST CMOS Analog Switch 
HI·5051 OG190 OG303, OG307, 2 x SPOT CMOS Analog Switch OG2oo, OG300, 

OG390 OG302(%),OG304, 
OG306(%) 

HS·1000 OG506 16 x JFET Analog Mux IH5045 OG185 OG302, OG306, 2 x OPST CMOS Analog Switch 
IH181 OG181 2 x SPST JFET Analog Switch OG384 
IH182 OG182 2xSPST JFET Analog Switch IH5046 OG191, OG303, OPOT CMOS Analog Switch 
IHl84 OG184 2 x DPST JFET Analog Switch OG407 

)( 
IH185 OG185 2 x OPST JFET Analog Switch IH5047 OG185, OG302, 4PST CMO? Analog Switch 
IH187 OG187 SPOT JFET Analog Switch OG306 

'f IH188 OG188 SPOT JFET Analog Switch IH5048 OG181, OG300, 2 x SPST CMOS Analog Switch 
IH190 OG190 2xSPDT JFET Analog Switch OG304 

0 IH191 OG191 2 x SPOT JFET Analog Switch IH5049 OG184 OG302, OG306 2 x OPST CMOS Analog Switch 
IH200 OG2oo 2 x SPST CMOS Analog Switch OG384 

~ IH201 OG211 OG201 4 x SPST CMOS Analog Switch IH5050 OG187, OG301, SPOT CMOS Analog Switch 
IH202 OG201 4 x SPST CMOS Analog Switch OG305 

m IH5001 OG133(%) SPST JFET Analog Switch 
IH5OO2 OG134(V2) SPST JFET Analog Switch IH5051 OG190 OG303, OG307 2 x SPDT CMOS Analog Switch 
IH5003 OG133 2 x SPST JFET Analog Switch OG390 
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Cross Reference I Substitution Guide 
Integrated Circuits (Cont'd) 

Mlgr's SILICONIX DEVICE Mfgr's SILICONIX DEVICE 
Device Direct Device Direct 

Number Replacement Similar Function Manufacturer's Description Number Replacement Similar Function Manufacturer's Description 

IH5052 DG211 DG201 4 x SPST CMOS Analog Switch MM4504 G118 6 x PMOS Analog Mux 
IH5053 DG211 4 x SPST CMOS Analog Switch MM5504 G118 6 x PMOS Analog Mux 
IH5060 DG506 16 x CMOS Analog Mux 
IH5070 DG507 8 x Diff CMOS Analog Mux MP7510 DG201 4 x SPST CMOS Analog Switch 
IH610B DG508 8 x CMOS Analog Mux MP7511 DG201 4 x SPST CMOS Analog Switch 
IH6116 DG506 16 x CMOS Analog Mux MP7513 DG200, DG300 2 x SPST CMOS Analog Switch 
IH6208 DG509 4 x Diff CMOS Analog Mux MP7516 DG506 16 x CMOS Analog Mux 
IH6216 DG507 8 x Diff CMOS Analog Mux 

MUX08 DG508 8 x CMOS Analog Mux 
LFXX331 DG201 4 x SPST JFET Analog Switch MUX16 DG506 16xCMOS Analog Mux 
LFXX332 DG201 4 x SPST J FEr Analog Switch MUX24 DG509 4 x Oiff CMOS Analog Mux 
LFXX333 DG201 4 x SPST JFET Analog Switch MUX28 DG507 8 x Diff CMOS Analog Mux 
LF){X?Ol DG201 ~ '"' ~PB.T II=ET Analog Switch MUX88 8 x Diff JFET Analog Mux 
LFXX202 Uu ... vl 4 X SPST J FEl AnalOY ::swl1l.:n 
LFXX506 DG506 16 x CMOS Analog Mux MVD409 DG507 4 x ulff c...,.::: r·,:-~:'~ ,.:_ .. 
LFXX507 DG507 8 x Ditt CMOS Analog Mux MVD807 DG507 a x Diff CMOS Analog Mux 
LFXX508 DG508 8 x CMOS Analog Mux MV808 DG508 ax Dlft CMOS Mux 
LFXX509 DG509 4 x Diff CMOS Analog Mux 

MXD409 DG509 4 x Diff CMOS Analog Mux 
MM4504 G115, G118 6 x MOS Analog Switch MXD807 DG507 a x Dlff CMOS Analog Mux 
MM5504 G115, G118 6 x MOS Analog Switch MX1606 DG506 16 x CMOS Analog Mux 

MPC16S DG506 16 x CMOS Analog Mux 37052 DG501 a x Analog Mux, MOS 
MPC·8D DG507 a x Diff CMOS Analog Mux 37053 SI3705 DG501 8 x Analog Mux, MOS 
MPC·8S DG508 a x CMOS Analog Mux 37082 SI3705 DG501 8 x Analog Mux, MaS 
MPC·4D DG509 4 x Diff CMOS Analog Mux 37083 SI3705 DG501 8 x Analog Mux, MaS 

MPM·8S DG508 8x MOS Analog Mux TL182 DG182 DG381 SPST BIFET 

MC1150L DG501 a x MaS Analog Mux TL185 DG185 DG384 2 x DPST BIFET 

MC1151L DG511 4 x Diff MaS Analog Mux TL188 DG188 DG387 SPDT BIFET 

MC14016 DG172,201 4 x SPST CMOS Analog Switch TL190 DG190 DG390 2 x SPDT BIFET 

MC14051 DG508 a x CMOS Analog Mux TLl91 DG191 DG390 2 x SPDT BIFET 

MC14052 DG509 4 x Diff CMOS Analog Mux TL601 DG301 SPOT PMOS Analog Switch 
MC14053 DG170 3 x SPOT CMOS Analog Switch TL604 DG301 SPOT PMOS Analog Switch 
MC14066 DG172,201 4 x SPOT CMOS Analog Switch TL607 DG301 SPOT PMOS Analog Switch 
MC14529 DG508,509 a x CMOS Analog Mux 

UC4250 L144(%) Low Power Op Amp 
MMD·8 DG507 8 x Diff CMOS Analog Mux UC4252 L144(%) 2 x Low Power Op Amp 
MM16 DG506 16 x CMOS Analog Mux UC4253 L144 Triple Low Power Op Amp 

TEMPERATURE RANGE AND PACKAGE CROSS REFERENCE 

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

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

Temperature 
Package 

Examples 
Company Range DG200 OG201 DG181 OG506 

~ 0 0 
u u u .2 :; u 16X 

~ ~ '" ~ .9- Q;n: ;0 2XSPST 4XSPST 2XSPST 

~ 
m Q. 

0 MUX E .- ~u: E-
"0 ~o i !!! m CMOS CMOS JFET 

~ m 0: CMOS 
:J: :I: :I: :I:~ 

I I I 

Siliconix 
p K L A J DG200AA D6201AP DG181AA DG506AR 

A B C DG200CJ DG201CJ DG181BP DG506CJ 

2 4 5 1 1 2 H1200·2 H1201·2 H15D6·2 

Harris 9 3 H15041·5 HI1840 

9 H15048·2 

D F T P IH5041M IH201M IH5005 IH6116C 

M 1 C P L A IH5048C IH2021 IH5006 
Intersil 

J IH200C IH5052C 
IH5053C 

A J S AD7513S AD7510DIJ AD7506S 

Analog Devices B K T AD7516J 

C L U 

M C 3 J J H N LF11201 AMIBI LF1106 

1 2 D D F CD4066BC 
National 

W CD4016C 

AM193 

Y Q M K X SSS7510A MUX16A 

PMI Q X Q SSS7511A 

X X Y 

JA JA T L N TP4016AIB TL182M 

TI M C L JB JB FA LA P 

JP JP J 

©1980 Siliconix incorporated 
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Siliconix 

Application 

Battery Operated or Battery 
Back-Up Supply 

Audio 

Video (High Frequency) 

-

Product Selector Guide by Applications 

Product Selector Guide by Applications 
Feature of Application I mportant Switch Parameters Major Tradeoffs Suggested Switches 

1) Low Power Low Supply Current CMOS DG304-DG308 
DG300-DG303, DG381-DG390 

JFET DG126-DG164 

2) Minimum Number of Only One or Two Supplies CMOS DG300-DG308 
Power Supplies Needed (Can Also Be Used As Single Supply) 

CMOS DG200, DG201 
(For MUX: DG506-DG509) 

3) Low Standby Power Low Standby Current CMOS DG304-DG308 
JFET DG126-DG164 

1) Low Signal Distortion Low rds(on) JFET DG180-DG191 
Constant rds(on) JFET is Constant, rds(on) CMOS DG300-DG308, DG381-DG390 

Signal Range Limited 
I Toward Negative 

Supply 

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

2) Low Noise Low rds(on) CMOS DG300-DG308, DG381-DG390 
JFET DG180-DG191 

3) Wide Signal Range ± 15 V Signal Range CMOS DG300-DG308, DG381-DG390 
CMOS DG200, DG201 

(MUX: DG506-DG509) 

Signal Range is From the Higher rds(on) JFET (75m DG182, DG185, DG188, DG191 
Positive Supply to Above the (Must Stay Above (10 D, 30 S1) Remainder of DG181-DG190 
Negative Supply Negative Supply By Family 

5 V to 7.5 V) 

4) Large Dynamic Range Wide Signal Range and Low CMOS DG304-DG308 
Thermocouple Noise DG300-DG303, DG381-DG390 

1) High OFF Impedance, High OFF Isolation Higher rds(on) JFET (30 D, 75 m DG181, DG182, DG184, DG185, 
Small Feedthrough of DG187, DG188, DG190, DG191 
Signal CMOS DG200, DG201 

CMOS DG300-DG308, DG381-DG390 

2) Good Impedance Low rds(on) Lower 0 F F I sol ati on JFET (10 m DG180, DG183, DG186, DG189 

Matching, Minimum (30D) DG181, DG184, DG187, DG190 

Signal Drop Across CMOS DG300-DG308 

Switch 
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Product Selector Guide by Applicatioli IS 
Application Feature of Application Important Switch Parameters 

Differential Signal Switching 1) Good Matching of Monolithic Switch 
Switch Parameters 

2) Low Thermocouple Drain and Source of FET 
Offset Voltage Switch in Close Proximity on 

Small Chip 

Low Power Dissipation on 
Switch Driver 

Small Signal «1 V) 1) Low Noise Low rds(on) 

2) High Impedance Low Leakage 

I nputs or Load 

3) Low Thermocouple Low Power Switch 
Offset Voltage 

Drain and Source of F ET 
Switch in Close Proximity 
on Small Chip 

Multiplexing 1) Break-Before·Make ton is Greater Than toff 
Switching 

2) Binary Controlled Binary Decoding Stage on Chip 

Logic Inputs 

3) Differential Multi- Dual Switching Action 
plexing 

4) DiA Conversion Binary Weighted ON Resistance 
and Channel Resistance to 
Minimize Error 

X!UDO!I!S 

Major Tradeoffs 

J F ET Switches Not 
Monolithic 

Higher Leakages 

Higher rds(on) 

Suggested Switches 

CMOS DC 
DG306 

300, DG302, DG303, DG304, 
DG307, DG381, DG384, DG390 

200, DG201 CMOS DG 

JFET DG' 83, DG184, DG185 

CMOS DG 104, DG306, DG307, DG308 
·DG303 DG30(· 
·DG390 DG381· 

JFET (10 
(30 
DG 

CMOS DC 

-
[2) DG180, DG183, DG186, DG189 
[2,75 [2) (Remainder of DG181· 
91 Family) 
300·DG307, DG381·DG390 

CMOS DC: 300-DG307, DG381.-DG390, 
DG200·DI, 
DG185, Dl 

0201 JFET DG181, DG182, DG184, 
G187, DG188,.o_G190,DG1_9_1 
-

CMOS DC,: 304·DG307 
DG30C· DG303, DG381·DG390 

JFET DG I 80·DG190 

-
CMOS DC: 
PMOS DC 

506, DG507, DG508, DG509 
501, DG503 

-
CMOS D(j! 507, DG509 

-
NMOS Df'; 515, DG516 

SUOIID:)!lddy Aq 8J,!ng JOI:)818S I:)npOJd 
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Siliconix Product Selector Guide by Applications 

Product Selector Guide by Applications 
Application Feature of Application Important Switch Parameters Major Tradeoffs Suggested Switches 

Sample and Hold 1) Low Droop Rate Low Leakage Higher ON Resistance CMOS OG300-0G308, OG381-0G390 
JFET OG180-0G19l 
CMOS OG200, OG201 

2) Low Sample to Hold Low Charge Coupling Higher ON Resistance CMOS OG200, OG201 

Offset CMOS OG300-0G308 
JFET OG18l, OG182 

(30D, 75D) OG184, OG185, OG187, 
OG188, OG190, OG19l 

3) Fast Acquisition Speed Low ON Resistance Higher Leakage JFET (10 m OG180, DG183, OG186, DG189 

(30 D, 75 m Remainder of OG18l-0G19l 
Higher Charge Family 

Coupling CMOS OG300-0G307, OG38l-0G390 
CMOS OG200, OG201 

Switching to High Impedance 1) Low Error Voltage Low Leakage CMOS DG300-DG307, DG381-0G390 

Inputs OG200-0G201 JFET OG180-0G19l 

2) Low Switching Low Charge Coupling CMOS OG200, DG201 

Transient Error OG300-0G307,OG38l-0G390 

Voltage 

Low Cost 1) Best Performance Monolithic CMOS OG211, OG300-0G308 

for Lowest Cost Good Switch Performance OG200, OG20l, OG38l-0G390 

Military System 1) Hi-Rei Specified JM38510/XXXXX 
(See Current Certified QPL 
or BS9000 Listings) 

-- ---- ---- _ .. -------- ----
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TYPICAL PERFORMANCE CHARACTERISTICS 

Typical tonltoff 

I~t - j 
MAX LIMIT 

~AL\JhLIJI: 
:9 
~ 
i!j 
~ = 
~ .9 

-' 

~--. ---. ---. ---. -;z 0 ill m g g &l~ MO ~ om 
<; <; <; <; C;E MM g ~ ~ ~" 

~ 
0 0 0 0 0 0 00 00 0 

;;' ~. ~. ~. g' g" ~-~- o~ ~-O~ 

(;E E;; EE 
MM 

~ ~ "" ~ 
0 0 0 0 0 0 0 0 00 0 

~I 0' 

, 

-' 

~ 
~ ~ 
~ ~ 
0 0 

Typical rDS(on) vs VD 
lK v+ '" +15 V 

... V-=-15V 

" TA=25°C 
~ 
~ PMOS (DGl72) Q 

~ 100 CMOS (DG20l) 

~ - '::-'-T ~:::Q? HI!;, 188. ,Q,] 

-- CMOS (DGZOO) 

~ _JFET (OG1S" 184, 187, 190) 

z 
CMOS (DG3Da SERI ES) 0 

10 I 

g ---JFET (DG1BO, 183, 186, 189) 

~ 

-15 -10 -5 10 15 

Vo - ANALOG SIGNAL VOL TAGE (VOLTS) 

NOTE: The CMOS switches are the only ones capable of switching 

signals down to the negative supply. 

SELECTION GUIDE, LISTED BY PERFORMANCE: 

'DSlon) tON/tOFF 
Analog Signal Range 
Iwith ±15 V supply) 

Device No. IS!) Device No. Ins) Device No. IVolts) 

DG180, DG183 
lOS! 

DG181, DG184, 
150/ 130 

DG200, DG201, 
DG186,DG189 DG187,DG190 DG506',DG507' +15to-15V 

DG181,DG184, DG182, DG185, 
DG508', DG509' 

DG187,DG190 
30 S! 

DG188, DG191 
250/ 130 

DG300·DG303 

DG300·DG303 DG304,DG305, 
DG304·DG307 +15to-15V 

DG304·DG307 50 S! DG306, DG307 
250/ 150 DG381·DG390 

DG381·DG390 
DG180,DG183, 

DG182,DG185, 
+15to-l0V 

DG200 70 S! DG186,DG189 
300/ 250 DG188,DG191 

DG182,DG185, DG300·DG303 
DG180,DG181, 

75 S! 300/ 250 DG183,DG184, 
DG188,DG191 DG381·DG390 

DG186,DG187, 
+15to-7.5V 

DGMlll 75 to 200 S! DGl72 300/ 750 DG189,DG190 

DG201 175 S! DG200,DG201 1000/ 500 DG170,DGl72, 

DG501' 150 to 250 S! DGMlll 300/1000 
DG173,DGMlll, +15 to -5 V 
DGM122 

DG172,DG173 150 to 450 S! DGM122 30012000 

DG506',DG507' 
400 S! 

DG508',DG509' 

DG503' 150 to 800 n 

DG170 200 to 800 n 

*Multiplexers 

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

©1980 Siliconix incorporated 
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Preferred Product Selector Guide 

:':l' 
<0 

Basic 
P.rt 
No. 

(Note 1) 

OGM111 

OG180 

DG181 

DG182 

DG200 

OG300 

DG304 

DG381 

OG2D1 

OG211 

OG308 

DG186 

OG187 

OG188 

OG301 

OG305 

OG387 

DG189 

OG190 

OG191 

OG303 

OG307 

OG390 

Switch 
Type 

PMOS 

N-JFET 

N·JFET 

N-JFET 

CMOS 

CMOS 

CMOS 

CMOS 

CMOS 

CMOS 

CMOS 

N-JFET 

N-JFET 

N-JFET 

N-JFET 

N-JFET 

N-JFET 

CMOS 

CMOS 

CMOS 

N-JFET 

N-JFET 

N-JFET 

N-JFET 

N-JFET 

N-JFET 

CMOS 

CMOS 

CMOS 

Analog 
Voltage 
Range 

IVI 
(Note 41 

+10 to -10 

+1010-12.5 

+1510- 7.5 

+1010-12.5 

+15 to-· 7.5 

+1010-15 

+15 to-tO 

+15 to-15 

+1510-15 

+15 to --15 

+15 to-1S 

+1510-15 

+1510-15 

+15 to -15 

+1010-12.5 

+1510- 7.5 

+10 to 12.5 

+1510- 7.5 

+1010-15 

+15 to --10 

+1510-15 

+15 to -15 

+1510-15 

+10 to -12.5 

+15 to - 7.5 

+10 to -12.5 

+1510- 7.5 

+10 to -15 

+15 to -10 

+15to-15 

+1510-15 

+15 to -15 

rOSlonl 
M" 
In) 

(Note 4) 

75·200 

10 

10 

30 

30 

75 

75 

70 

50 

50 

50 

175 

175 

100 

10 

10 

30 

30 

75 

75 

50 

50 

50 

10 

10 

30 

30 

75 

75 

50 

50 

50 

IDloffl 
(nA) 

10 

10 

10 

10 

10 

10 

Switching 

Time 
l$lsec) 

tON tOFF 

0.3 1.0 

0.3 0.25 

0.3 0.25 

0.15 0.13 

0.15 0.13 

0.25 0.13 

0.25 0.13 

1.0 0.5 

0.3 0.25 

0.25 0.15 

0.3 0.25 

1.0 0.5 

0.5 0.4 

0.17 0.095 

0.3 0.25 

0.3 0.25 

0.15 0.13 

0.15 0.13 

0.25 0.13 

0.25 0.13 

0.3 0.25 

0.25 0.15 

0.3 0.25 

0.3 0.25 

0.3 0.25 

0.15 0.13 

0.15 0.13 

0.25 0.13 

0.25 0.13 

0.3 0.25 

0.25 0.15 

0.3 0.25 

~ OGM122 PMOS +10 to -10 100-450 0.3 2.0 

(f) OG183 N·JFET +1010-12.5 10 10 0.3 0.25 

ANALOG SWITCHES 

Logic Levels 

IVI 
VINL VINH 

0.5 

0.8 

0.8 

0.8 

0.8 

O.S 

0.8 

0.8 

0.8 

3.5 

0.8 

08 

0.8 

3.5 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

0.8 

3.5 

0.8 

O.B 

0.8 

0.8 

0.8 

0.8 

4.6 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.4 

4.0 

11.0 

4.0 

2.4 

2.4 

11.0 

2.0 

2.0 

2.0 

2.0 

2.0 

2.0 

4.0 

11.0 

4.0 

2.0 

2.0 

2.0 

2.0 

2.0 

0.8 2.0 

0.8 4.0 

3.5 11.0 

0.8 4.0 

0.4 1 mA (1l 

0.8 2,0 

Opt. Supply Voltage 

IVI 
(+) H Logic Ref. 

Sup. Sup. Sup. Sup. 
V+ V- VL VR 

TWO CHANNEL SPST 

10 -20 

10 -20 

15 -15 

10 -20 

15 -15 

10 -20 

15 -15 

15 -15 (Note 3) 

15 -15 

15 -15 

15 - 15 

FOUR CHANNEL SPST 

15 -15 

15 15 

15 -15 

ONE CHANNEL SPDT 

10 -20 

15 -15 

10 -20 

15 15 

10 -20 

15 -15 

15 -15 

15 15 

15 15 

TWO CHANNEL SPOT 

10 20 

15 15 

10 -20 

15 

10 

15 

20 

15 15 

15 

15 15 

15 15 

TWO CHANNEL OPST 

10 20 

10 -20 

(Note 3) 

5 

~ N-JFET +15 to- 7.5 10 10 0.3 0.25 0.8 2.0 15 15 

g OG184 N·JFET +1010-12,5 30 0.t5 0.13 0.8 2.0 10 20 

X N-JFET +1510- 7.5 30 0.15 0.13 0.8 2.0 15 

:J' OG185 N·JF~T +1010-15 75 0.250.13 0.8 2.0 10 20 

Comments 

Break-Before-Make 

15 V Supplies 

Break·B~fore-Make 

15 V Supplies 

Break-Belore-Make 

15 V Suppl ies 

Low Power, TTL In 

Low Power, CMOS In 

Low Power, OG181 Pin Out 

Low Cost, TTL In 

Low Cost, CMOS In 

Break-Belore-Make 

15 V Supplies 

Break·Belore-Make 

15 V Supplies 

Break·Belore-Make 

15 V Supplies 

Low Power, TTL In 

Low Power, CMOS In 

Low Power, OG187 Pin Out 

Break·Belore-Make 

15 V Supplies 

Break-Before-Make 

15 V Supplies 

Break·Before-Make 

15 V Supplies 

Low Powe' TTL In 

Low Power, CMOS In 

Low Power, OG190 Pin Out 

Break·Before-Make 

15 V Supplies 

Break-Before·Make 

15 V Supplies 

Break-Belore-Make 

8 N-JFET +1510-10 75 0.250.13 0.8 2.0 15 15 15VSuppiles 

~ OG302 CMOS +1510 -15 50 0.3 0.25 0.8 4.0 15 15 Low Power, TTL In 

~ OG306 CMOS +1510-15 50 0.25 0.15 3.5 11.0 15 -15 Low Power,CMQS In 

S" OG384 CMOS +1510-15 50 0.30.25 0.8 4.0 15 15 Low Power, DG184 Pin Out 

Switch Configuration 

2 SPST Switches per Package 

0-----0-1"'"'--0 0-----0-1"'"'--0 
o-Q-l>-1 o-Q-l>-1 

4 SPST Switches per Package 

0-----0-1"'"'--0 ~"'--o 
o-Q-l>-1 o-Q-l>-1 
~"'--o~"'--o 
o-Q-l>-1 o-Q-l>-1 

1 SPOT SWitch per Package 

~"'--o 
~ 

o-Q-l>-1 

2 SPOT Switches per Package 

o------------o1--a cr-----o{ L...o 

~~ 

o-Q-I>-J o-Q-I>-J 

2 DPST Switches per Package 

~"'--o~"'--o 
~"'--o~"-<> 
o-Q-I>-J o-Q-l>-1 

~L-____________________________________________________________________________________________________________________________________ ~ 
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Basic 
P.rt 
No. 

(Note 1) 

Switch 
Type 

Analog 
Voltage 

Range 
(VI 

(Note 4\ 

Preferred Product Selector Guide (Conir1d) 
roSlon) 

M .. 
(n) 

(Note 4) 

IDloff) 
(nA) 

Switching 
Time 
(gsec) 

tON tOFF 

ANALOG SWITCHES (Continued) 

Opt. Supply Voltage 
(V} 

(+\ (-) Logic Ref. 
Sup. Sup. Sup. Sup. 

Comments 

Logic Levels 

(V} 

VINL V'NH 

V+ V- Vl VR 

FOUR CHANNEL SPOT a/A CONVERTER SUMMING NODE SWITCHES 

Switch Configuration 

DG515 NMOS (see comments) 40 0.12 0.17 0.5 7.5 8,0 R, =6.2SH,R2=12.5n, 

~T~EN~CH~A~N~N~E~L~S~PD~T~D~17A~C~ON~V~E~R~T~ER~SU70M"M"'''N~G~N~O~D~E~SW~}~TC~H~:~~~25n.R4=50n ~·t rt rt ~ rt rt ~ rt rtJ:, DG516 NMOS (see comments) 40 0.12 0.17 0.5 7.5 8.0 R,=100n,R 2 =200H, 
R3 = 400 n, R4 = 800 n, 

Basic 
Part 

No. 

DG501 

DG503 

DG508 

DG506 

DG509 

DG507 

Process 

Type 

PMOS 

PMOS 

CMOS 

CMOS 

CMOS 

CMOS 

Analog 

Voltage 
Range 

(V} 

(Note 4) 

+ 5 10 - 5 

+10 to 10 

+15 to --15 

+15 to 15 

+15 to 15 

+1510-15 

rOSlon! 

M" 
tn} 

(Note4l 

150-250 

150-800 

400 

400 

400 

400 

10(off) 

10 

10 

10 

Transition 

Time 
(>Lsec) 

(Note 2\ 

1.5 

1.5 

1.0 

1.0 

1.0 

1.0 

ANALOG MULTIPLEXERS 
Opt. Supply Voltage 

Logic Levels 
(V} 

(V} 

(+) H Ref. 

VINL VINH Sup. Sup. Sup. 

0.6 

0.6 

0.8 

0.8 

V+ V- VR 

EIGHT CHANNEL MUX + ENABLE 

3.5 

8.5 

2.4 

-20 

10 -20 

15 -15 

SIXTEEN CHANNEL MUX + ENABLE 

2.4 15 -15 (Note 3) 

FOUR CHANNEL DIFFERENTIAL MUX + ENABLE 

0.8 2.4 15 -15 

EIGHT CHANNEL DIFFERENTIAL MUX + ENABLE 

0.8 2.4 15 

RS = 1600 R 
R6 = 10 = 3200 n 

Comments S ..... itch Configuration 

M Iitiplexer 

Logic Pullup Resistors 

Break·Before-Make 

Break-Belore·Make 

Break-Before-Make 

Break-Bef",,>.~~.,L-D 15 (Note 3) ______________ =:-::-==-=-::-::-_____ --:::-::-_____________________________ ~8~.c~h'~"~nel 16-Channel 4-Channel a·Channel 

DRIVERS FOR FET SWITCHES 

Basic 

Part 

o 
I U 
N T 
P P 
U U 

No. T T 
S S 

Function and Uses 

OFF Level 

V(out} OFF 
ON Level At Input 

V(outl ON to V- Rated Current Logic 
At Or for 

Rated Current(sl I(outl OFF VOUT (10 ..... 1 
A, 

Rated Voltage 

D125 6 6 S'x Separate MOSFET· 0.4 V@5mA 0.1 J.1,A@ 10 V 

Dnvers 

D129 7 4 Four Channel IBV = SOl 0.7 V@ 10 mA 0.1 I-tA@ 10 V 

MOSFET-Driver With 

Decode 

Input Limits 

VINH 
VINL (VI 

(VI (IINHI 
(mAl 

Optimum Supply S ..... itching 

Voltages Time (/.Is) 

(V) tON tOFF 
V+ V- VL VR 

0.5 4.6 (Note 51 -·20 5 - 0.6 1.2 

0.7 2.2 (Note 5) 20 - - 0.25 0.8 

@ 0139 2 4 Dual High·Speed 1.1 V@l0I-tA Vl-2V@ Output and 0.8 2.0 
2.0 

10 

10 

20 
20 

0.17 0.2 

to Driversfwith Compli- 1.5 V @ 2 mA 2 mA Compliment 0.8 

~ mentary Outputs Avadable 

~ MULTIPLE FET SWITCHES 

8' s 
~ 0 0 
x' Basic U R G 
_, Part RAA 

8 No. ~ ~ ~ 
U s s s 

Switch 

Function 

Switch 

Type 

rOS MAX (HI 

@VS=+10V @VS=-10V 
BVoss IS(offl 

(nAI 

0.17 0.2 

VGS(thl 
Min Max 

~ G1156 1 6 SP6T PMOS 100 450 -30 0.5 1.5 4.0 6 SWitches, Common Out 

NOTES: 
1. The devices shown in boldface are recommended parts for n lW designs. 

2. The appropriate switching characteristic for multiplexers is I fRANS1T10N, not tON, tOFF. 

3. VREF = 1.5 V is used when supply voltages < ! 15 V are us d. Not needed when supply voltages of ! 15 V are used. 

4. Analog voltage range is a function of supply voltages. Where "iI FET switch is PMOS or CMOS, rDS is also a fUnction 

of Supply Voltage and Analog Voltage. See individual data sl eets for more detail. Values shown are for temperature suffix A. 

5. Dev:.ee.formally operates with resistor to + 10 V. 

@" G123 4 2 4 2XSPDT PMOS 100 450 -30 0.5 -1.5 4.0 4 SWitches ~L-________________________________________________________________________________________________________ --------~ 

X!UDO!I!S 8p!ng JOI)8Ie,S I)npOJd p8JJ8f8Jd 
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Column 1: 

Column 2: 

Column 3: 

Process Option Flow Chart 
The Process Option Flow Chart shows the standard screening options 

provided by Siliconix for Analog Switches 

H 
Siliconix 

Denotes the screening process for MIL-883, Class 8. To order a part screened to this option, add a "/883" 
following the package suffix letter. If Group 8 or C Quality Conformance is also required, call out as a 
separate line item. Parts in this classification are carried in inventory. 

Is the screening procedure for military grade standard products ("A" temperature suffix). 

Is the normal screening procedure for industrial and commercial grade products (8 and C temperature suf­
fixes). An industrial and commercial grade product (8 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 
H 

Siliconix 

,- - - 1883 - --l 

1 MI L-STD-883B I 
METHOD 5004 

I Class B I 

I I 
I I 
I I 
1 I 

1 

1 

I 
j 

I ~:7::~a1t~;~~;:~:. C 

-6SoC to +lS0°C 

I~ 

I 
I 
I 
I 

I 
I 
I 
I '--_---,-_-----' 
I r;c----,---,---;-;!---;-:-:--, 

I 
I '-------y---''-----' 

I rEie~alTe;;" - -, I 
IPerDataSheet H 

I .2rC I I 
IL_ 

I 

I '----r-------' 

~Iectrical-r;;;t -, I 
1 

I 
I 

1 Per Data Sheet 
100% at 2SoC IHI 

I 
~o~ 12SoC __ J 

I 
I ,-_--'-_-----, 
I 
I '---_~----' 
I 
I 

I 
1 

I 
I 
I 
I 
1 

L: ___ _ ~J 

,- STANDARDPRODUCT -l 
I (A Temperature Suffix) I 
I I 
I I 
I I 
I I 
I I 

I 
I 

I r-=---~---' 
Temperature Cycle 

I Method 1010, Condo C 
-6SoC to +150"C 

I ~~ 
I 
I 
I 
I ic.-;;;;;;u;- - --, 1 

I Method 2001, Condo E I B 
I 3D,aOOG Yl Axis 8 

IL-. __ ...J 3 

I 
1 

I 
I 
I 
I 
I 

I 

I 

I 
I 
I r;m31 Ete::7"cal Te5t-1 

I I 100% Per Data Sheet I H I 

:L-J--...J 
I I 
Ir;:;:-- --l I 
I Quality Conformance I 
I Electrical Test I H 

Per Data Sheet I 
1l2::'~L __ .J 

I 
3 I 

___ J 
*Group Band C tests done to customer order on /883 parts 

·*Physical DimenSions Excluded 
The latest revision of MI L-STO-883 is applicable 

0-15 

'INDUSTRIALICOMMERCIA-;:' 
I (S-C Temperature Suffix) and I 

-4 (Burned-in) 

1 ..... ____ -, I 

I' Preseallnspectlon I 
I Slliconix '.ndustrial IH 

I Specifications 1 IL-l--..J I 
I I 
I 1 

Harmel,city (Gross Leak) 

(Non-Plastic Only) 
Method 1014, Cond_ C 

I 
I 
I 
I 
I 
I 
I 
I 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

HI 
I 

1,-- ----, I 
I Fmal Electrical Test I 

11100"10 Per Data Sheet IHI 

IL-]--...J I 
I I 
I I 
1 ___ - __ ---, I 

I Quality Conformance II EtectncalTest IH 1 
Per Data Sheet 

I ~%AQL __ ...J I 
I 

HI 
----------'_ J 
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JAN 38510 Analog Switches H 
Siliconix 

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

JAN Part Numbering System 

i-1---.-.J-A-N-"-C-e-rt-if-iC-a-tiO-n-M-ar-k----,J ~~!!'~~7 BEe 

Military Designator 1 

Detail Specification (Slash Sheet) 

1111 

1116 

1123 

1111- DG181 Series 
1116-DG300 Series 
1123-DG200 Series 

Device Type 

01-DG181 
02-DG182 
03-DG184 
04-DG185 

01-DG300 
02-DG301 
03-DG302 
04-DG303 

03-DG200 
04-DG201 

05-DG187 
06-DG188 
07-DG190 
08-DG191 

05-DG304 
06-DG305 
07-DG306 
08-DG307 

Part Number 

JM38510/11101BCC 

JM38510/11101BIC 

JM38510/11102BCC 

JM38510/11102BIC 

JM38510/11103BEC 

JM38510/11104BEC 

JM38510/11105BCC 

JM38510/11105BIC 

JM38510/111068CC 

JM38510/11106BIC 

JM38510/11107BEC 

JM38510/11108BEC 

JM38510/11601BCC 

JM38510/11601BIC 

JM38510/11602BCC 

JM38510/11602BIC 

JM38510/11603BCC 

JM38510/11604BCC 

JM38510/11605BCC 

JM38510/11605BIC 

JM38510/11606BCC 

JM38510111606BIC 

JM38510/11607BCC 

JM38510/11608BCC 

JM38510/12303BCC 

JM38510/12303BIC 

JM38510/12304BEC 

Order Part Number 

SJM181BCC 

SJM181BIC 

SJM182BCC 

SJM182BIC 

SJM184BEC 

SJM185BEC 

SJM187BCC 

SJM187BIC 

SJM188aCC 

SJM188BIC 

SJM190BEC 

SJM191BEC 

SJM300BCC 

SJM300BIC 

SJM301BCC 

SJM301BIC 

SJM302BCC 

SJM303BCC 

SJM304BCC 

SJM304BIC 

SJM305BCC 

SJM305BIC 

SJM306BCC 

SJM307BCC 

SJM200BCC 

SJM200BIC 

SJM201BEC 

0·16 

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 

Generic Part Number 

DG181AP/883 

DG181AA/883 

DG182AP/883 

DG182AA/883 

DG184AP/883 

DG185AP/883 

DG187AP/883 

DG187AA/883 

DG188AP/883 

DG188AA/883 

DG190AP/883 

DG 191 AP/883 

DG300AP/883 

DG300AA/883 

DG301AP/883 

DG301AA/883 

DG302AP/883 

DG303AP/883 

DG304AP/883 

DG304AA/883 

DG305AP/883 

DG305AA/883 

DG306AP/883 

DG307 AP/883 

DG200AP/883 

DG200AA/883 

DG201AP/883 

Device Class 

S-Class S 
B-Class B 
C-ClassC 

©1980 Sihconlx incorporated 



JM38510/883 Process Option 
Flow Chart 

Class S Class B 

Visual Inspection 

Method 2010 

Method 1015 

160 Hours, 125°C 

Class C 

Visual Inspection 

Method 2010 

Quality Conformance 

Group A, B, C. and 0 

H 
Siliconix 

©1980 Siliconix Incorporated 
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H 
Siliconix 

159000 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 BS9000 scheme for the benefit of both government 
and industry. The Ministry of Defense is therefore insisting on the maximum possible use of BS9000 components in 
defense equipment. Intending suppliers will be expected to ensure that their components have been specified and receiv­
ed Qualification Approval with the BS9000 scheme. 

Interpretation of Ordering Information 

DGXXX X BS X 

T 1, _T __ screeningLeVel 

- BS9000 Approval 

Package 

L---------------Temperature Range 

'--------------------Device Number 

Key 
Temperature Range 

A - 55°C to 125°C 
B - 20°C to 85°C 

Package 
A 
L 
P 

Metal Can 
Flatpack 
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 



BS9000 Series Process Option 
Flow Chart 

R.pidCh.ngeof 

Temparature 

10Cvcl.$ 
~5°Cto150°C 

Shock.! 

14700m/.2 

8$9400 1.2.6.6 

25'Ca.Subgroup 

A31alofthe 
Specification 

240 Hour Minimum 
allZSoC 

Rapid Challflll of 

Temperature 

BS9400 1.:1:.6.13 

10Cvcl •• 
~5°CtoI50°C 

Electrical T ... ls8t 
2S'C .,Subgroup 

Al lal of the 

Specific&tion 

168 Ho", Minimum 
at 12SoC 

CATEGORVS3 
SCREENING 

LEVEL C 

Electrical Tests., 

2SoCasSubgroup 

A3 (al of the 

Specification 

CATEGORVS4 

25°C B. Subgroup 

Al lal of the 

Specification 

allZS"C 

FinalEleclrical 
TflStost25"C 

".Subgroup 

A3 (al of the 
Specification 

",,"" I H""'" I A.B,CandO A,B,C .... dO 

Insp""tion Inspection 

INSPECTION REQUIREMENTS All tests to be conducted at T amb '" 2SQ C unless otherwise specified. Samples submitted to tests marked 
'0' shall not be accepted for release under 859000 {see 2.6.5 of 659000 Part Il. 
Flow chart for 100% screening test procedures (see also Inspection Requirements~ Production batches containing greater than 10% defective 
units subsequent to Burn·in will not be issued for release. 
Rediographic tests Each device shall be examined, for extraneous matter and assembly defects, in the X and Y directions. 

H 
Siliconix 

©1980 Siliconlx Incorporated 
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VI .. H .. 859000 Approved Parts :. Siliconix 

." DEVICE 
BS DETAIL SPECIFICATION CD PART NUMBER 

> 
0 DG126 9491-F-0814 to 9491-F-0831 .. DG129 9491-F-0832 to 9491-F-0849 a. a. DG133 9491-F-0850 to 9491-F-0867 

<C DG134 9491-F-0868 to 9491-F-0885 

0 DG139 9491-F-0886 to 9491-F-0903 

0 DG140 9491-F-1030 to 9491-F-1038 

i DG141 9491-F-1039 to 9491-F-1056 

DG142 9491-F-0904 to 9491-F-0921 en 
DG143 9491-F-0922 to 9491-F-0939 m 
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 

DG508 9491-F-1183 to 9491-F-1191 

DG509 9491-F-1192 to 9491-F-1200 

SI3705 9491-F-1156 to 9491-F-1164 

)( 

'f For a detailed specification on any of these parts, 
0 contact Siliconix Ltd., Morriston, Swansea SA6 6NE 

~ Telephone (0792) 74681 Telex: 48197 

iii 
©1 9ao Siliconix incorporated 
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H 
Siliconix 

Device Ordering Information 
DG 187 A P /883 
DG 303 B P -4 
DG 506 C J 

T T 1 1 T 

I 
DEVICE FAMI L Y 
(1, 2 or 3 Letters) 

I 

D Drivers for FET Switches 

DG Analog Switches 

DGM - Analog Switches 

G Multi-Channel FETs 

Si Siliconix Second Source Part 
SJM - QPL listed Part 

DEVICE NUMBER 
(3 or 4 Digit Numbers) 

OPERATING TEMPERATURE RANGE 
(1 Letter) 

A- -55 to 125°C 
B - -20 to 85°C 
C- Oto 70°C 

I 

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 MI L-883 process options are not 
necessarily available_ Consult individual data book pages for 
complete information. 

0-21 

Process Option 

Package 

Operating Temperature Range 

Device Number 

Device Family 

PACKAGE 
(1 Letter) 

A- Metal Can 

J - Dual In-line Package - Plastic 

K - Dual In-line Package - CERDIP 

L - Flat Package 

P - Dual In-line Package - Side Braze 

R - Dual In-line Package - Side Braze 

PROCESS OPTION 

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

© 1980 Siliconix incorporated 
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Analog Switches -





2-Channel Monolithic SPST 
PMOS Switch with Driver 

H 
Siliconix 

designed for . • • 

• Communication Systems 

BENEFITS 

• Minimizes Standby Power Requirements 
o 550f..lW 

• Portable, Battery Operated Units • Low Leakage 
o .;; 1 nA 

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

• Reduces External Component Requirements 
v Intt;.;-"di ~Gllt;.· ~:::-.rI,u· Pr,..~::-t: :~~ MOS 

Gates 

• Sample and Hold Circuits 
DESCRIPTION 

These switching circuits contain two channels in one package; each channel consists of a driver circuit controlling an SPST 
MaS FET switch. The driver interfaces with DTL, TTL, or RTL logic signals for multiplexing, com mutating, 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 

NC 

Flat Package 

,..----IJ:= 'N, 
I----IJ:= VL 

'----H='N, 
0, '--.....-_. y--, 

~=;r-~=s, 
7 , 

TOP VIEW 

ORDER NUMBER: DGM111AL 
SEE PACKAGE 5 

·Common to Substrate and Base of Package 

Dual-In-Line Package 

ORDER NUMBERS: DGM111AP OR DGM111BP 
SEE PACKAGE 11 

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

SCHEMATIC DIAGRAM 

APPLICATION HINTS* 
v+ v- VL 

VIN 
Vs Logic Input 

Positive Negative Logic 
Voltage 

Analog 
Supply Supply Supply 

VINH MinI 
Voltage 

Voltage Voltage Voltage Range 
(V) (V) (V) VINL Max (V) 

(V) 

10** -20 5 4.6/0.8 -10to+10 

15 -15 5 4.6/0.8 -5 to +15 

20 -10 5 4.6/0.8 o to +20 

+5 -15 5 4.6/0.8 -5 to +5 

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

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

©1980 Siliconix incorporated 
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ABSOLUTE MAXIMUM RATI.NGS 

V+toV- ..... ........ 36 \i Operating Temperature (A Suffix). 
(B Suffix) . 

-55 to 12SoC 

V+ to VD or VS. . ................ . . -0.5, 25 V 
..... 36V 
.... 36V 

-20 to 8SoC 

VstoV-.. ., ...... . Power Dissipation* 
VD toV-. . . ................. . Flat Package** ...................... 750 mW 
Vs to VD. . .. . ............. . ±25 V 

.. 30V 
14 Pill DIP*** ....................... 825mW 

VL to V- ........................ . 
VL to VIN .................... . ...... ±6V 

..... 30mA 
-£5 to 150°C 

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

Current (Any Terminal) ....... . .. . ***Derate 11 mWfC above 75°C 
Storage Temperature ......... . 

ELECTRICAL CHARACTERISTICS 

"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 2SoC. Lots are sample·tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 

MAX LIMITS 

CHARACTERISTIC BSUFFIX UNIT 
TEST CONDITIONS. UNLESS NOTED: 

V+: 10 V. V-: -20 V, VL: 4.5 V ASUFFIX 

25°C 85°C _55°C 25°C 125'C -20'C 

1 75 75 115 75 75 100 VO:l0V 

12 Drain Source 100 100 150 115 115 150 n VO:O 1--:- rOSlon) ON Resistance 
IS=-1 mA 
VIN: 0.5 V 

3 S 200 200 300 250 250 300 Vo : -10 V 
1- W~--------~--~~-----+----~--~~--~----t----+----+----+~~---------+--------I 

~~~~~~O~;rent -1 -1,000 -5 -100 Vs = -10 V, Vo = 10 V 4 

1-
5 

1-
6 

~ ISloll) 

C 
H 101of!) 

1010n) + ISlon) 

Drain OFF> 
Leakage Current 

Channel ON 
Leakage Current 

-1 

Vm: 4 .1V 

-1.000 -5 -100 nA VO:-l0V,VS:l0V 

1,000 100 VO: VS: 10 V VIN: 0.5 V 

7 I Logic Input Current, -0.7 -0.7 -0.7 -1 -1 -1 rnA VIN = 0.5 V 

1~IN-L-----------ln~p~u-t-V-o-lt~a~~L-o-W~--~----~----_+----_+------~----+_----~----_+---------------------------I 
1- N Logic Input Curreni, 

B IINH Inpu! Voltage High ±1 ±1 ±10 ±10 110 ±10 VIN: 4.1 V 

9 ton Turn70N Time 0.3 0.3 .' See Switching Time Test Circuit 110 rt~of~f-----------T~u-rn-,o~FF~T-irn-e------~----~---l--t-----+------r----l-+----~ 
1- ~~~---~so-u-rc-e-o-F-F---t---t---+--~--t--~---r--+--------r-----I 

11 N eSloff) Capacitance 5 Typ* 5 Typ* Vs "" 0,10"" 0 

1- A~------~~~O~ra~i-n~O~F~F~-------r----~r-----t-----+------r-----+----~ 
12 M COloftl Capacitance 5 Typ* 5 Typ* 

1- I Channel ON 
13 C COlon) + eSlon) Capacitance 

r;:; Off Isolation Typ > -50 dB at 5 MHz* 

f: 1 MHz pF Va: 0, IS: 0 

16 Tvp* 16 Typ* Va: Vs = 0 

RL: loon, CL = 3 pF 

15 1+ Positive Supply Current 3 3.5 
r- s~--------------~------+-----t----t----~----+---~----~ 

rnA VIN = 0.5 V, One Channel ON ~ url_-____________ N_e~~_t_iv_e_Su~p~P~IY~C_U_r_re_n_t~----~---4_.5 __ +_----+_----_r-----5_+----~ 
~ P rl~L ____________ L_O~9i_C_S~UP~P_IY~C_ur_re_n_t __ ~----~--1-.5--+_----+_-----t--~2_+----r-~----+_--------------------------1 

18 p 1+ Positive Supply Current 10 10 
~ ~rl--------------N-e-ga-t~iv-e-Su~p~P~IY~C-U-r-re-n-t~----~---~20~+-----+------+---~2~0-+----~ 
~ rl-L------------L~0~91-C-S-UP-P~IY~C~Ur-re-n-t--~-----r---l0~+-----+------+--~1~0-+-----4 

.A VIN "" 4.1 V, All Channels OFF 

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

SWITCHING TIME TEST CIRCUIT 

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

LOGIC "0" = SW ON 

~~~~ 4.5V~ ,,-
t r < 1005 50% 
tf< 1005 o I'-----------..JI 

SWITCH v ---t~;:::~:::::::::::j:::::\-

~:~:H :_~I·9 
OUTPUT 

-- ton 

Vo 0.1 

- toff 

1-2 

SWITCH 
INPUT S ./ 

Vs = +,0 V o-l--_-----<t .... r ! I ... 
LOGIC 
INPUT IN'Pt>J 

SWITCH 
OUTPUT 

R!;~ Joel Va 2K1135PF 
Vo=VS ____ R_l_ 1 

Rt + rOS(on) ~ -20 V 

©1980 S,Jlconlx Incorporated 



TYPICAL CHARACTERiStiCS 

~ 

rOS(on) vs Vo and 
Temperature 

g ~or-.-'--r-r-.-,--,ro-·T_-'~mA-' 
w 3501-+-++-+--+-I--I--+-+---" 
~ :;: 300 I-+-++-+--+-I--I--+-+--I 
ili a:: 250 I-+-++-+--+--I~I--+-+--I 

I 1 
-10 -8 -6 -4 -2 a 2 4 6 8 10 

'000 

! 800 

'" " 

Vo - DRAIN VOLTAGE (VOL IS) 

Switching Time vs Vo 
and Temperature 

-r 
JoJ,o~ 
·1' -'" ~ 

eo 60 0 I-M l 
" z 'off'" 

~ 40 oC- f--
I 

l-~o'L~ 
~ V 

~ , 

~ 
iii 
5 
!il 
~ 
P , 

? 
z 
~ 

20 0 Jo·Lov_ I--b 

'0" I Vo'" 1 V 
o 
-55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE (OC) 

Input Current vs Input Voltage 
and Temperature 

6O,.---r---r---r---r---r--, 

'00 
90 
80 
70 
60 

50 

40 

30 

20 

'0 

VIN - LOGIC INPUT VOLTAGE (VOLTS) 

"OFF" Isolation vs RL 
and Frequency 

11111111 
11111111 
11111111 ... 1 ..... RL "lOon 

l1i 
N-IJ 

RL = lK n "-
Iii III 
III III 
III III 
106 107 

f - FREQUENCY (Hz) 

'08 

Capacitance vs V 0 

40r-~~~-r~-'--r-~~~ 
CAPACITANCE IS MEASURED FROM 
TEST TERMINAL TO COMMON. 

f'" 1 MHz 

! 30~+-~~-+-+--I--1-+-+-~ 
'" u 

~ 201-+-+-+-+--+--I--I--+-~~ 
~ 
~ 101-+-+-+-+--+--I--I--+-+--I 

0~1-L~~~~-L-L~ 
-10 -8 -6 -4 -2 0 2 4 6 8 '0 

0 

0 

Va - DRAIN VOLTAGE (VOL TSI 

IO(off)/IS(off) 
vs Temperatu re 

B Suffix 

V 

,~ ~SuffiX 

, 

l-

t-

45 65 85 105 

T - TEMPERATURE (OC) 

Supply Current 
vs Tem peratu re 

I 
I 
I 

r-- J-..,.. 
'L--I--

I"- ~ I--l-
I t-

'LL l--

'25 

I--
I';;;; 
J-..,.. 

I--
'H-.IH+,ILH'-

-55 -35 -15 5 25 46 65 85 105 125 

T - TEMPERATURE (DC) 

SIGNAL 
SOURCE B 

Z = son 

"OFF" ISOLATION ~ 20 LOGI~I 
A _ DRAIN OF ':OFF"SWITCH 1VL1 

B - SOURCE OF "OFF" SWITCH 

'·3 

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

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

0 
8 
6 

4t-t-
LOGIC 

2 ',PUl-l--

0 
6 

4 

2 

" 0 
2 ViENi+5IV 

-4 

• 
4 

2 

0 
2 VGEN=+lV 

T'I I 
6 

4 

2 
f 0 

2 III ViENi 0'1_ 

6 

4 

2 
ft.... 0 

2 

-4 

VIEN 1- ",-

4 

2 

0 
I 2 

I?Ei i5V 
• 

-4 

-, 
t-TIME (/-Is) 
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E 2-Channel Monolithic DPST 
~ PMOS Switch with Driver 
Q 

H 
Siliconix 

designed for • • • 
• Communication Systems 
• Portable, Battery Operated Units 
• Sample and Hold Circuits 
• Make-Before-Break Switching 

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

• DPST for Higher CMRR Switching 
Applications 

DESCRIPTION 

BENEFITS 

• Minimizes Standby Power Requirements 
o 550/lW 

• Low Leakage 
o .;;; 1 nA 

• Reduces External Component Requirements 
o Internal Zener Diodes Protect all MOS 

Gates 

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

FUNCTIONAL DIAGRAM 

S4:H---~--<...,-L--~ 
$3~-----+-~0-' 
$20.-' +-----i"L--t-, 
$,0.-' t------t-..-r'-' 

IN2 "'" "-----' -'--I'" __ J 

2 '2 
VR (ENABLE) V-

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

PIN CONFIGURATIONS 
Dual-In-Line Package 

vA IENAB~NE~D: :: ~\ 
NC 3 12 v-
v+ 4 11 NC 
D, 5 10 02 

51 6 9 S3 
82 7 B 84 

ORDER NUMBERS: DGM122AP OR DGM122BP 
SEE PACKAGE 11 

SCHEMATIC DIAGRAM 

1-4 

Flat Package 
IN2 1 14 Vl 

VRIENABLE)01 . 13 IN., 

NC : :: V-II. 
V+ Ne 
D, • 10 D2 

81 fi 9 S3 

82 ~OPVIEW 8 8. 

ORDER NUMBER: DGM122AL 
SEE PACKAGE 5 

• Common to Substrate and Ba58 .. of Package 

©1980 SlJiconix incorporated 



ABSOLUTE MAXIMUM RATINGS 

V+toV-. 
VD to V-. 
VstoV-. 
VD to Vs . 
VL to V-. 
VR to V-. 
VL to VIN 
VR to VIN 
VIN to VR 

ELECTRICAL CHARACTERISTICS 

All uc parameters are IU\.JI'o Lc::;,leu at LO 

to assure conformance with specifications. 

CHARACTERISTIC 

-5SoC 

1 100 

~ Drain-Source 
200 

~ 
rOS(on) ON Resistance 

450 
-5 

Resistance Difference 
4 W .6..rOS(on) Between Differential 

I Switches 
-T 

5 C is(off) 
Source OFF 
Leakage Current _H 

6 IO(off) 
Drain OFF 

Leakage Current 
-

Channel ON 
7 ID{on) + IS{on) Leakage Current 

8 Logic Input Current, 1 
---g I IINL Input Voltage Low 
_N 

10 VINH Input Voltage, High 1.3 

11 ton Turn-ON Time -
~D toff Turn-OFF Time 

13 V CS{off) 
Source OFF 

N Capacitance 
-A 

Drain OFF 
14 M CD{off) Capacitance 

I-I 
Channel On 

15 C COlon} + CS{on) Capacitance 
1-

16 Off Isolation 

17 1+ Positive Supply Current 

1""18 1- Negative Supply Current 

l--;g IL Logic Supply Current 
1-5 

Reference Supply 
20 U IR Current I ___ P 

21 P 1+ Positive Supply Current 

I~L 1- Negative Supply Current 
I~V IL Logic Supply Current 
1-

24 IR 
Reference Supply 
Current 

36 V 
36 V 

36 V 
±25 V 

25 V 

25 V 
6V 
6V 
2V 

Current (Any Terminal) 
Storage Temperature .. 
Operating Temperature 

Power Dissipation' 

(A Suffix) .. 
(B Suffix) .. 

..... 30 mA 
-65 to 150°C 
.-55 to 125° C 

-20 to 85°C 

Flat Package" . . . . . . . . . . . . . . . . . .. 750 mW 
14 Pin DIP'" ..................... 825 mW 

• All leads soldered or welded to PC board. 
"Derate 1 0 mWfC above 75°C 

"'Derate 11 mWfC 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. " 

...J h' h rli L.Ut';) .... It: 
-..- _. -

'u, Mv t,,","IClll-,:~c;:r .. :'''':_ '" on rl\/\/ +':'t"Y1npr~turp Imlts ........ '1-"" ~ ..... .;l L'-'"" 

MAX LIMITS 

A SUFFIX B SUFFIX UNIT 
TEST CONDITIONS, UNLESS NOTED: 

25°C 12SOC _20°C 2SQC 8SoC 
V+:= lOY, V-= -20V, VL =4.5V, VR =0 

100 125 125 125 150 VO=10V 

200 250 225 225 300 VO=O 
IS'" -1 mA, 
i1N=100 1-t A 

450 600 500 500 600 H VO--l0V I 
40 50 V 0 " -10 V, IS" - 1. a rnA 

-1 -1000 -5 -100 VS=-10V,VO'" lOV 

YIN = QAV 

-3 -3000 -10 -300 nA VO=-10V,VS=10V 

3 3000 10 300 VD= lOY, IS=O IIN=100 .u A 

1 10 10 
"A 

VIN = 0.4 V 

1 10 VIN=0.3V 

1.3 1 1.3 1.3 1.3 V iIN=100J.1A 

0.3 0.5 

"' See Switching Time Test Circuit 
2 2 

5 Typ" 5 Typ* Vs = 0, I D '" a 

9 Typ* 9 Typ" pF VD=O,IS=O f = 1 MHz 

17 Typ* 17 Typ* VO=VS=O 

Typ > ~50 dB at 5 MHz" RL'" lOOn, CL ~ 3 pF 

3 3 

-6 6 

3 3 
mA liN == 100 IJ.A, One Channel ON 

-1.5 -1.5 

10 20 

-20 -40 

10 20 "A VIN = 0.4 V, All Channels OFF 

-15 -25 

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

SWITCHING TIME TEST CIRCUIT +5?~ "~~, 
SWITCH 

Vl 
SWITCH 

4.5 V----, INPUT S ~ a OUTPUT 

Ir'/ 10 ns Vo 
If <. 10 ns 

2.25 V "'j& i eli l:kn 0 
INPUT 

IN , '00 MA ~ 35 pF 

SWITCH 
INPUT Vo 

0.9 n 6VR Jv-SWITCH 
OUTPUT 0.1 -= OV -20V 

0 (REPEAT TEST FOR 4 CHANNELS) 
---ton ---- loft Rl 

Vo" Vs RL + rOS(on) 

.. ©1980 Siliconix Incorporated 
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TYPICAL CHARACTERISTICS 

rDS(on) vs VD and Typical delay, rise, fall, settling times, and 

0; Temperature Capacitance vs V D switching transients in this circuit. 

'" " :J: 40 
Q v+'" 10V CAPACITANCE IS f"1MHz 
w v- lOV 35 MEASURED FROM r- _~+"'10V 
" TEST TERMINAL 2 -TEST 126°C V-=-20V VL v+ 
~ eTEST -65"c TO COMMON V L =5V ?-5V ?'OV ~ 

30 

I ill ....... 125"C AND ZSOC VR =0 

a: r--.. :::: t1:: 
w 25 RGEN = 0 

~ 
0 

t2' f:::~ " I / Vo 2 2 
0 .. 

+VaEN S R1 ~CL w 100 I- 20 -t-
" ~ 

COlon) _f--' a: 

~ " t- - ~,C 15 .I. 10K-= I'OPF Ii! " CO:offl V 'N 2 , 
10 -f-<i " a: I ....... LOGIC 1\ i VR .~-20V 0 5 INPUT , 

J 
eSloff) -= 

V-
10 0 

-10 0 10 -10 -8 -6 --4 -2 0 2 4 • 8 10 
VONS - DRAIN/SOURCE VOLTAGE (VOLTS) Vo - ANALOG VOLTAGE (VOLTS) 

If RGEN, R L or CL is increased, there will 

Switching Time vs V D ID(off)/IS(off) vs 
be proportional increases in rise andlor fall 

and Temperature Temperature 
RC times. 

1600 1[1000 

1400 I-

Vo +10V 
~ w 

1200 a: 100 " ". ~ " 'Oloff) (B SUFFIX) . 

J'000 w 
1-1"" " 10(oft) (A SUFFIX) . 0 6 .. > 

!!1 800 V " V 1--

~ 
,,~ 4 

>= "ff"~ VO=-10V ....... 10 ~I-
f-- z~ 

~ I 
-0 2 600 ,,> 

j §- 0 
400 V V ~ S(offj (BSU FIX:~~ 1 I LOGIC INPUT 

a: - 'Sloff) (A SUFFIX) z -2 
200 ton.- I-- Vo '" +10 V 0 :> 

Vo 10V ! 
0 .P 0.1 6 
-55 -35 -15 5 25 45 65 85 102 125 25 45 65 8. 105 125 4 

T - TEMPERATURE ("C) T - TEMPERATURE (~C) 
2 I 

Supply Current vs 0 
" VGEN =+5V 

liN vs V IN and Temperature Temperature 
-2 

500 10 
v+ - 10 V I I1I1I1 .. V+-10V 4 

~ V-=-20V V 20V 
VL =5V I I E 

VR"'O 2 
;: 400 I-

~ 
VR =0 125'C) 1/1/ ill TEst r- VL .V 0 a: --a: I a: 

a 300 " t- -2 
25"C " ~ VGEN=+lV 

I- ',].1 ~ ~ -4 
~ II: 1.0 

0 
~ 200 il ~ 

" 1/ --55'C w w 4 ;; ~ " 9 I I- ~ 2 , 100 ~ 0 

:f- 1/ I I > 0 , l-

I ± ~ -2 
0.1 " VGEN=OV 

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 -50 ~ 50 100 150 0 -4 
I 

VIN - LOGIC INPUT VOLTAGE (VOLTS) T - CASE TEMPERATURE I~C) 0 
> 

"OFF" Isolation vs RL 
4 

and Frequency 
2 

0 
100 

11111111 -2 
VGEN=-lV 

~ 
90 

11111111 -4 
z 80 

1111111 0 
B /. 

2 
>= 70 V'N A VL 

i 
... ..... RL -loon 0 

3P:± l"L 

60 rn S'GNAL~ ~ i. 'I 
so~~~~ : -= 50n 

-2 , 50 ~ N-Ll ~ -4 
P 40 
I RL -lKn .... 

"OFF" ISOLATION ~ 20 LOGI~I 
-6 

;;~ 30 
III 

VGEN=-5V 

IVLI -8 
~ 20 

III A - DRAIN OF "OFF" SWITCH 0 1 2 3 4 
:£ 10 B - SOURCE OF "OFF" SWITCH t - TIME (~sl 

III 
0105 106 107 108 

f - FREQUENCY {Hz} 

©1980 Sll1conix incorporated 
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5-Channel SPST PMOS 
Switches with Drivers 
designed for . • • 
• Communication Systems 
• Portable, Battery Operated Units 
• Make-Before-Break Switching 

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

DESCRIPTION 

H 
Siliconix 

BENEFITS 
• Minimizes Standby Power Requirements 

o 550/lW 

• Low Leakage 
o .;;; 1 nA 

• Reduces External Component Requirements 
o Internal Zener Diodes Protect All MaS 

The DG 123 contains five MaS 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 

" 2 " 
"2 " ,. 

3 

" '3 
~'2 

IN,5 

IN2 • 
IN3 

7 

IN. 
8 

9 
IN. 

v+ 
11 

I I I 
I I I 
I I I 
I I I I I I I ___ .J 

I I I I I 
I I ____ J 

I 
I 
I 
I 
I 
I ________ ...1 

SWITCHES CLOSED FOR LOGIC "1" INPUT 
(POSITIVE LOGIC) 

PIN CONFIGURATIONS 

Flat Package 

.. -::-;:::::I.!'--..I£;:;;;;::- "3 
8, 

D 

v­
IN, 

IN2 

IN3 , . 
TOPVIEW 

ORDER NUMBER: 
DG123AL 

SEE PACKAGE 5 

". 
S. 
v+ 
VR (INHIBIT) 

IN. 

IN. 

Dual-In-Line Package 

ORDER NUMBERS: 
DG123AP OR DG123BP 

SEE PACKAGE 11 

v+ 

v- D 

©1980 Sillconlx Incorporated 
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ABSOLUTE MAXIMUM RATINGS Current (Any Terminal) .................. 30mA 
Storage Temperature . . . . . . . . . . · . -65 to 150°C 

V+ to V-. . . . . · . · . 36 V Operating Temperature (A Suffix) .. -55 to 125°C · . 
VD to V-. . . · . 36 V (B Suffix) .. -20 to 85°C · . 
VstoV-. . . · . 36 V Power Dissipation* 
VD to VS· .. 25 V Flat Package ** 750mW . .. . . . . . . · . 
Vs to VD. 25 V 14 Pin DIP*** 825mW ... . . . . . . · . 
VR to V-. . . 30V 

VIN to V-. 30 V * All leads soldered or welded to PC board. · . 
**Derate 10 mW/oC above 75°C. 

VR to VIN . . · . 6V 
***Derate 11 mW/oC above 75°C. 

VIN to VR . 2V . . · . 
"Absolute Maximum Ratings are stress limits only. Exceed· 
ing these limits may cause device damage. Electrical Charac-

ELECTRICAL CHARACTERISTICS teristics define the functional operating limits." 

All DC parameters are 1 00% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 

MAX LIMITS 
A SUFFIX B SUFFIX UNIT 

TEST CONOITIONS. UNLESS NOTED, 
CHARACTERISTIC V+ = 10 V, V- = -20 V, VR = 0 

_55°C 25°C 125°C _20°C 25°C 85°C 

:--2. 100 100 125 125 125 150 VD = 10 V 
Drain-Source IS"" -1 rnA, 2 rOS(on) 200 200 2S0 225 225 300 S! VD = 0 ,- ON Resistance 'iN'" 1 rnA 

I--=: S 450 4S0 600 SOO SOO 600 VO=-10V 

4 W ISlo1I1 
Source OFF -1 -1000 -S -100 Vs = -10 V, VD = 10 V I Leakage Current 

I- T 
Drain OFF 

VIN =0.4V 
5 C IDloffi Leakage Current 

-1 4000 -10 -300 nA VD=-lOV.VS=10V 
I-H 

Channel ON 6 'O(on) + 'S(on) Leakage Current 
4 4000 10 300 VD=VS=lOV liN'" 1 rnA 

7 IINL 
Logic Input Current, 1 1 100 S S 100 "A VIN=OAV I Input Voltage Low 

IaN VINH Input Voltage, High 1.3 1 0.8 1.3 1 1 V liN'" 1 rnA 

9 ton Turn-ON Time 0.3 0.5 
1-0 "' See Switching Time Test Circuit 

~y toft Turn-OF F Time 2 2 

11 N CSloffi 
Source OFF 

3 Typ* 3 Typ* Vs = 0, ID = 0 A Capacitance 
I-M pF f'" 1 MHz 

Drain OFF 12 I CDloffl Capacitance 
7 Typ' 7 Typ* VD=O,IS=O 

I-c 
13 Off Isolation Typ> -50 dB at 5 MHz· RL = 100S!, CL = 3 pF 

14 1+ Positive Supply Current 3 3 
115 1- Negative Supply Current -6 -6 mA II N = 1 mA, One Channel ON I-s 

16 U IR 
Reference Supply -O.S -O.S 
Current 

I-P 
17 P 1+ Positive Supply Current lS 25 

118 L 1- Negative Supply Current -20 -40 
"A VIN "" 0.4 V, All Channels OFF I-y 

19 IR 
Reference Supply -10 -20 
Current 

"'Typical Values are for DESIGN AID ONL Y, not guaranteed and not subject to production testing. EIDB + MABA 

SWITCHING TIME TEST CIRCUIT 

Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vs may be + or - as per 
switching time test circuit. Va 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. 

LOGIC "1 ''''SW.ON SWITCH 
?10V 

SWITCH 
LOGIC 2.4 V INPUT 

~ 
OUTPUT 

INPUT S D 

tr < 10 ns 1.2V ... ~ VS =+10V 

! l~L 
Vo 

tf < 10 ns O--.J '--- IN, 

~ 
LOGIC c[ 2KS1 

SWITCH '~~ 1.6Kfl 35 p' 
INPUT 

Vs 

0.9 

.~OV 
.~ (REPEAT TEST FOR 5 CHANNELS) 

SWITCH 0----1 0.1 -20V 
OUTPUT V R V-

- '00 I-- - toft RL 
Va'" Vs RL + rOS(on) 

©1980 Slliconlx Incorporated 
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TYPICAL CHARACTERISTICS 

rDS(on) vs VD and 
Temperature 

10 

VONS - DRAIN/SOURCE VOLTAGE (VOL TSI 

Switching Time vs VD 
and Temperature 

1200 '-'---'----'1'-'-L-,----,-,--,----, 

1000 f-+-+-t---tl-+-+-t/---j~ 
BOO f-+-+_V-'iD;.--_','0::;V"'!-"9V_+--+-l 

~ 600 1o--.......... ~+--+-t-::j;;..~=V=!:--i 
i= toft __ -- Vo = lOV 

I 400 --r I 

200 f-:--'---&---::-I.:-;;;-!;-+-+---J.=IH ton Vo +10V, VO - 10V 

-55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE (QC) 

liN vs VIN and Temperature 

;( 
.s 
~ 1.4 f-+-++-+--jI--HIt--+-'I-l 

'" 
~ 1.0 f-+-++-+--jl--tl'lf--2--t5_"C-lt----/t-l 
i: 

~ 0.6 1-t---t--t--t-l-7t--t-I/-t-t-tL-l 
g / I II 
~ 02 f-t-+-++-kV-+-Ir--'~f--·-_51-50-lC 

/ / / I 

100 

~ 
90 

z BO 
0 
>' 70 
:"i 
~ 60 

it 50 
9 40 
- ... 30 
;> 20 
z 

;>- 10 
0 

0.2 0.4 0.6 O.B 

Y,N - LOGIC INPUT VOL TAGE {VOL IS} 

105 

"OFF" Isolation vs RL 

and Frequency 

11111111 
U lllJ 
II IIII 

II 
II 
I 

106 107 

f - FREQUENCY (Hz) 

Capacitance vs V D 

10 I-+-+-+---t-t-t-+--t--t--fl 

u 
-10 -8 -6 -4 -2 a 2 4 6 8 10 

VoNs - DRAIN/SOURCE VOLTAGE (VOLTS) 

ID(off)/IS(off) vs 
Temperature 

!1000 "a'!~~ ~ ~ 
'''100~~. B 'O(off} (B SUFFIX) 
~ 'D(off) (A SUFFIX)::-r 

~ 10 ~~E~~~>~!!i"'!~ 
Jfi V,/ ~'S(Off) (BSUFFIX~~ 
[5 . 'S(offl (A SUFFIX) == 

4.0 , 

3.5 

T - TEMPERATURE eel 

Supply Current vs 

Temperature 

i'-
3.0 f-+-+-+""!...,.f-+-+-+--t-l ;( r-_L....,~ ! 2.5 f-+-+-+--t-f-+--i'-=~f"'+--l 

~ 2.0 P'k++-+-f-+-+-+-+----l 
:J ........ 1"--
~ 1.5 f-t-+--f"-f..d::_-+_----lH---;,I..-,-+-I 

1.0 I-t-+-t--t-f-t-+-+-t---t 

'R 
O~~~~~±=~~~ 
-60 -40 ~20 0 20 40 60 80 100 120 140 

T - TEMPERATURE (OC) 

"OFF" ISOLATION ~ 20 LOG I~I 
IVLI 

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

1-9 

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

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

... 1.6 
:J_ 
~" 
~i 

1.2 
S! ... O.B 
"'z OW 0.4 ... '" 
~3 

;;- LOGIC INPUT 
-0.4 

I 
I "-

-2 
VGEN =+5V 

, 
-2 

~ -, VGEN "'+lV 

0 
~ 
W 

'" " C; 
0 

I > ... 
i: ... -2 
:J VGEN"'OV 0 -4 , 
0 

> 

-2 ~+1-+-+-r~H-(+-+--i 

=: ~'$'n~/tt~ 
-B LL..L~_V:;::GE:::N:..-_-_5~V--'----"_L--' 

t-TIME (1-'5) 
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~ 5-Channel SPST PMOS 
g Switches with Drivers 

designed for • • • 
• Communication Systems 
• Portable, Battery Operated Units 
• Make-Before-Break Switching 

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

DESCRIPTION 

H 
Siliconix 

BENEFITS 

• Minimizes Standby Power Requirements 
o 550J-lW 

• Low Leakage 
o .;;; 1 nA 

• Reduces External Component Requirements 
o Internal Zener Diodes Protect All MOS 

Gates 

The DG 125 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 

5,2 

52 ' 

" 53 
13 

S412 
55 

IN, 
5 

6 
IN2 

IN3 
7 

8 
IN. 

9 
INS 

v+ 

" 
3 

0 

I I 

I I I 
I I I 
I I I 
I I I 
I I I I I I I I 
I 
I I I 
I I I ____ J 

I I 
I I I 
I I ______ J 

I 
I 
I 

---------.! 

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

PIN CONFIGURATIONS 
Flat Package 

52 ~r='--",,::;;;;;;.-,~- 53 

5, 54 

55 

v- v+ 
IN, V L (ENABLE) 

IN2 IN5 

IN3 - ...... =,--=~~ IN. 

TO~VIEW 

ORDER NUMBER: DG125AL 
SEE PACKAGE 5 

Dual-In-Line Package 

IN3 "-1. __ ---'"-

ORDER NUMBERS: 
DG125AP OR DG125BP 

SEE PACKAGE 11 

v+ 

INS 

IN. 

IN3 

IN2 

IN, 

v- o 

©1980 Siliconlx incorporated 
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ABSOLUTE MAXIMUM RATINGS 

V+to V-. 
VD to V-. 
VstoV-. 
VD to VS· 
Vs to VD . 
VL to V-. 
VIN to V­
VL to VIN 
Current (Any Terminal) 

ELECTRICAL CHARACTERISTICS 

36 V 
36V 
36V 
25 V 
25 V 
30V 
30V 
6V 

.. 30mA 

Storage Temperature .. 
Operating Temperature 

Power Dissipation* 
Flat Package *. . .. 
14 Pin DIP""" ... 

(A Suffix) .. 
(B Suffix) ..... . 

-65 to 150°C 
-55 to 125°C 
-20 to 85°C 

750mW 
825mW 

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

***Derate 11 mW/oC 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 (:Illd low lI::nlltJC'ICI~UIt: ;;III;l~ 

to assure conformance with specifications. 

MAX LIMITS 

CHARACTERISTIC A SUFFIX BSUFFIX UNIT 
TEST CONDITIONS. UNLESS NOTED: 

-55"C 25"C 125"C -20"C 25"C 85"C 
V+ = 10 V. V- = -20 V. VL = 4.5 V 

1 100 100 125 125 125 150 VD = 10 V 
l- Orain Source IS=-l rnA. 

2 rOS(on) 200 200 250 225 225 300 !! Vo = 0 

13 S 
ON Resistance VIN =0.5V 

450 450 600 500 500 600 VO=-10V 
I-W 

4 ~ ISlolI) 
Source OFF 

-1 -1000 -5 -100 VS=-10V.VO= 10V 
Leakage Current 

1- C Drain OFF 
VIN = 4.1 V 

5 H 10(011) Leakage Current 
-1 -4000 -10 -300 nA VO=-10V.VS=10V 

f--
Channel ON 

6 1010ni + ISlonl Leakage Current 
4 4000 10 300 VO=10V.IS=0 VIN =0.5V 

7 IINL 
Logic Input Current, 

-0.7 -0.7 -0.7 -1 -1 -1 rnA VIN=0.5V 
r-- I 

I nput Voltage Low 

N Logic Input Current, 
8 IINH Input Voltage High '1 '1 ±10 !10 -t10 t10 "A VIN=4.1V 

9 o ton Turn-ON Time 0.3 0.5 
r-- "' See Switching Time Test Circuit 

10 y toft Turn-OF F Time 2 2 
r-- N 

11 A CSloffl 
Source OFF 

3 Typ' 3 Typ' VS=O.IO=O 
Capacitance 

r-- M pF f= 1 MHz 

12 ~ COlolI) 
Drain OFF 

7 Typ' 7 Typ' Vo = O. IS = 0 
Capacitance 

r--
13 Off Isolation Typ > -50 dB at 5 MHz* RL = lOOn. CL = 3 pF 

14 1+ Positive Supply Current 3 3 
r-- S 
"",,::U 1- Negative Supply Current -6 -6 rnA V I N = 0.5 V. One Channel ON 

16 P IL Logic Supply Current 3 3 

17 
p 
L 1+ Positive Supply Current 15 25 

'18 V 1_ Negative Supply Current -20 -40 "A VIN = 4.1 V, All Channels OFF -
19 IL Logic Supply Current 10 20 

*Typical Values are for DESIGN AI D ONLY, not guaranteed and not subject to production testing. BID + MABA 

SWITCHING TIME TEST CIRCUIT 

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

LOGIC "0" '" SW ON V L v+ 

~~;J~ 4.5 V---, r--
SWITCH 

? 4.5V ~10V 
SWITCH 

t r ,10ns 50% INPUT S 1-- D OUTPUT 
tf',10ns 

0 VS" +10V 

R~l JcCL Vo LOGIC IN, 

~ SWITCH V 
INPUT 

2Kn -=- l35P' 
,,-,' ~ 

VD 0.' 
n VO=VS __ Rl __ 6 

SWITCH 0- _ RL + rDS(on) v- -20 V 
OUTPUT 

-- ton ~ toff ~ 
(REPEAT TEST FOR 5 CHANNELS) 

©1980 Slllconix Incorporated 

1-11 

J> 
::::s 
a 
0-ca 

'" ~ 
~. 

:::r co 
'" -



TYPICAL CHARACTERISTICS 

~ lK 
§ 
w 

! 
iii 
'" is 
w 100 

:i! 
~ 
z 

~ , 

rDS(on) vs VD and 
Temperature 

V+ 10V 
V lOV 
• TEST 125"C 
_TEST s5"c , 125°C AND25"C ,::::: :::i::: ~ :-25°C 

-l-

f:::: = _ 55°C 

.l 10 p -10 10 

1600 

1400 

1200 

]: 1000 

w 

" 800 
;:: 
~ 500 

400 

200 

o 

VrfVs - DRAIN/SOURCE VOLTAGE (VOLTS) 

-

Slivitching Time vs VD 
and Temperature 

V 
- VO=+lOV./' ;'" 

/ 

/,ff ./ 
L v °/"'Vo=-'0V-

V 

Vo - 10V VO -+l0V 

-ton 
f 

-55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE (DC) 

Capacitance vs V D 
12 

10 

oS 
w 

" 
lo,l~ V 

P' kt-
Z 

'" >-
~ 
~ 
" , 
" 

eSloff) ~ 

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

~ 1000 

ffi 
~ 
~ 100 

" w 

~ 
~ 10 , 
j 
'" o 

! 
_0 0.1 

VolVS - DRAIN/SOURCE VOLTAGE (VOLTS) 

25 

I D(off)/IS(off) 
vs Temperature 

IOloff) (8 SUFFIX) . 
'Oloff) fA SUFFIX) 

/ > / 

// ~ 5ioff) IB su FIX:~ § 
- 'Sloff) fA SUFFIX) 

45 65 85 105 125 

T _ TEMPERATURE (DC) 

Supply Current vs 
Temperature 

100 

;;; 90 
:!! 
Z 80 
0 
;:: 70 
:3 

60 !il 
~ 50 

P 40 , 
-~ 30 
~ 
-z 20 

~ 10 

0,05 

4.0 

3.5 

3.0 

, I , I 
<i' .s 2.5 
>-
ili 

2.0 '" '" ::> 

" I.S 
.!. 

1.0 

l-I'- ~-

I" I 
f"o ....... ,~ 

r-I'-1= F-

o 1 
-60 -40 -20 0 20 40 60 80 100 120 140 

"OFF" Isolation vs RL 
·and Frequency 

11111111 

Illllill 
11111111 ... , ....... RL -loon 

IJt 
'i-k 

Rt = lK n '-
III II 
III II 
III 11 
106 107 

f - FREQUENCY (Hz) 

T - TEMPERATURE (OC) 

SIGNAL 
SOURCE B 

2 = 50n 

"OFF" ISOLATION * 20 LOGI~i 
IVLI 

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

1-12 

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

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

w 

" ~ g 
~ ~ 4 
;!; 0 

~ ~ 

g 
, -2 
Z 

-> 

-2 

-2 

~ -4 
0 
~ 
w 

" '" :; 
0 
> 
>-

~ -2 
::> 
0 -4 , 
0 

> 

-2 

-4 

-2 

-4 

-6 

-8 

I-

LOGIC INPUT 

I 
II '\. 

vOEN =+5V 

I' 
VGEN=+lV 

I 

I' 
vOEN =QV 

VOEN - -1 V 

II I 
II I 

VOEN'" 5V 

t-TiME (~sl 

©1980 Siliconix incorporated 



2-Channel Drivers with SPST 
and DPST FET Switches 

H 
Siliconix 

designed for . • • 

• Switching High Frequencies 
• Switching in Satellite 

Applications 
• portable, Battery operatea 

Circuits 
• Low Signal Distortion Switching 

Circuits such as Audio Switching 
DESCRIPTION 

BENEFITS 

• Higher Signal Bandwidth Switching Capa­
bilities 
o OFF Isolation> 60 dB @ 1 MHz 

• Better Radiation Resistance than PMOS 
Drivers 
v 1j1f.H.J:dT UI ;"er~ 

• Minimizes Standby Power Requirements 
o < 1 mW Standby Power 

• Less Signal Distortion than CMOS or PMOS 
Switches 
o Constant ON Resistance 

These switching circuits contain two channels in one package; each channel consists of a driver circuit controlling SPST or 
DPST junction FET switches. The driver interfaces with DTL, TTL or RTL logic signals for multiplexing, commutating, 
and D/A converter applications. Logic "1" at the input turns the FET switch ON, and logic "0" turns it OFF. Switches 
have make-before-break action. It is recommended that the DG185 and DG182 be used for new designs. 

PIN CONFIGURATIONS 
Flat Package ,. 

ozc=~;:~~~~~~~~sz 
13 

NC 

°z 

NC 

NC 

NC 

NC 

NC 

°1 

11 
V+ 

10 
--.. ...... -, V R (ENABLE) 

'---u::::~ IN, 

TQPVIEW 

ORDER NUMBER: 
DG126AL 

SEE PACKAGE 5 

Flat Package ,. 

TOPVIEW 

ORDER NUMBER: 
DG134AL 

SEE PACKAGE 5 

Sz 

IN Z 

V-' 

V+ 

VR (ENABLE) 

IN, 

S, 

·Common to Substrate and Base of Package 

°z 

NC 

°z 

NC 

NC 

NC 

NC 

NC 

°1 

Dual-In-Line Package 

INZ 

IN, 

ORDER NUMBERS: 
DG126AP OR DG126BP 

SEE PACKAGE 11 

Dual-tn-Line Package 

INZ 

v-

V R (ENABLE) 

IN, 

ORDER NUMBERS: 

DG134AP OR DG134BP 
SEE PACKAGE 11 

SWITCH STATES ARE FOR LOGIC "1" INPUT 

1-13 

SCHEMATIC DIAGRAMS 

10 
V R (ENABLE) 

V+ 
11 

v+ 
11 

DG126 

DG134 

1Z 
v-

1Z 
v-

©1980 Siliconix incorporated 
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ABSOLUTE MAXIMUM RATINGS Current (Any Terminal) ......... . .... 30mA 

V+toV- ..... · . . . 36 V Storage Temperature . . ........ . -£5 to 150°C 

V+ to VD ..... · . . . 36 V Operating Temperature (A Suffix) . -55 to 125°C 

VD or Vs to V- · . .. 36 V (B Suffix) ...... -20 to 85°C 

VD to VS. · . ±22 V Power Dissipation' 

V+toVR· . . · . 25 V Flat Package" ... .................. . 750mW 

VR to V-. . . · . 25 V 14 Pin DIP'" ... . . . . . . . . . . . . . . . . . . . 825mW 

VIN to V- · . 30 V • All leads welded or soldered to PC board. 

V+ to VIN · . 25 V "Derate 10 mW/oC above 75°C. 

VIN to VR · . ±6 V "'Derate 11 mW/oC 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 1 00% tested at 25u C. Lots are sample·tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 

MAX LIMITS 
CHARACTERISTIC DG126A.DG134A DG126B.DG134B UNIT 

TEST CONDITIONS. UNLESS NOTED: 

-55"C 25°C 125°C -20"C 25°C 85"C 
V+ = 12 V. V- = -18 V. VR = 0 

1 Drain-Source 80 80 150 Vo = 10 V IS'" -lOrnA, 1-; rDS(on} " ON Resistance 100 100 150 Vo =8 V VIN '" 2.5 V* 

l3"s Source OfF 1 100 Vs = 10 V. Vo = -10 V 
1- W ISloft) Leakage Current 4 I 5 100 VS=8V.VO=-8V 
I- T VIN = 0.8 V' 

5 Drain OFF 1 100 VO=10V.VS=-10V 
16 C 10Ioltl Leakage Current 

nA 
H 5 100 Vo=8V.VS=-8V 

17 
Channel ON -2 -100 Vo=VS=-10V 

16 I D(on) + IS (on) Leakage Current -5 -100 VO=VS=-8V 
VIN=2.5V* 

9 IINL 
I nput Current, 0.1 0.1 2 4 4 4 VIN =O.8V* 

I-I 
Input Voltage Low 

"A N Input Current, 10 IINH Input Voltage 'High 
120 60 60 150 100 100 VIN =2.5V· 

11 ton Turn-ON Time 0.6 1 
1- "' See Switching Time Test Circuit 

12 toff Turn-OFF Time 1.6 2 
1- 0 

Source OF F 13 Y CSloft) 2.4 Typical** Vs = 0.10 = 0 N Capacitance 
I-A pF f'" 1 MHz 

14M COloltl 
Drain OFF 

2.4 Typical"" VO=O.IS=O 
I-I 

Capacitance 

C Channel ON 15 CD(on) + CS(on) Capacitance 
2.8 Typical * * VO=VS=O 

1"16 Off Isolation Typ > 60 dB at 1 MHz"" RL '" 75 n 

17 1+ 
1-

Positive Supply Current 3.0 3.3 
18 1- Negative Supply Current -1.8 -2.0 rnA VIN = 2.5 V, One Channel ON I- S 
19 U IR 

Reference Supply -1.4 -1.5 
1- p 

Current 

20 p 1+ Positive Supply Current 25 25 
1- L 
I"":': Y 

1- Negative Supply Current -25 -25 
"A Both VIN = 0*, All Channels OFF 

Reference Supply 22 IR Current 
-25 -25 

"VIN must be a step function with a minimum rise and fall rate of 1 V/p.s. LODC + NC 
.. "Typical Values are for DESIGN Al D ONLY, not guaranteed and not subject to production testing. 

SWITCHING TIME TEST CIRCUIT 

Switch output waveform shown for Vs ~ constant with logic input waveform as shown. Note that V S may be + or - as per 
switching time test circuit. Va 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 LOGIC "1" = SW. ON 
SWITCH V' 

INPUT 
LOGIC 3V SWITCH 
INPUT 

2.5V-; ~ ton. +VS 
s, 

1'" 
D, OUTPUT 

t r <10ns 
tolt· -VS VD 

tf < 10ns 0---' 1'---

Rli o1cL 
LOGIC 

IN, --o-t>J 'K".=-l 35PF SWITCH Vs INPUT 
INPUT 

0.9 
II bVR v-6 (REPEAT TEST FOR S3 

SWITCH 0-~ 0.' AND IN 2. S2 AND S4) 
OUTPUT -=- OV -18 V 

- 100 ~ - toff Vs ~ '0 V A SUFFIX RL 
Vs - 8 V B SUFFIX Va 

= Vs RL + fDS(on) 

.. ©1980 Slilconix Incorporated 
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TYPICAL CHARACTERISTICS 

rDS(on) vs 
Temperature 

T - TEMPERATURE (OC) 

Switching Time vs V D 
and Temperature 

1.8 I 
1.6 I_+-+--+--Ir-+--+ vol= -1~ v 

1.4 H---t---t-+-+----b,.."r+'~q-___l 
1 1.2 1_+--+--t-,:;o~A-----+-+-::I ..... "'l 
~ ____ --~ff~_~OV 
~ 0.8 1----t-:b..-f"-"-t~-+--+-'1+--il__l 

0.6 t-=t-----+--+--+--+--+-f---1H 
0.4 F=I=+_<O~n-+-+--t-:7-1-:-: I~ 

Vo ±10V 

0.2 f-+-+-f---+-+-j-""':+-I-+--I 

-55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE (OC) 

V I N vs Temperature 

V~ =0 I 
v+ = +12 V 

1---1:9~~I-~--tI-O-N+--t-v- = -18 V 

-75 

OFF 

-25 25 75 

T - TEMPERATURE (OC) 

"OFF" Isolation vs RL 
and Frequency 

125 

~ 90 f-+rHKffi~+rH~t-~~~ 
i 00 ~~~'~H+~-+~~~-+-H+*m o 

i :: I-+rt-KW~~~~~~--+-H+*~ 
~ 50 1-+rt-KW~+I-H~+--~4+~ 
P 40 f---~~~-+++~~~~d+~ 

V+=+12V. v-= -18V++H+--~4+~ 
10 VR=O,RL =75n 

VIN 2!: 22~ ~.v RMS 
o '---'-J....L.u."WJ.. "-'-'-u.JJw.l..-l...J...1.J.J.J.JJJ 

106 106 ,08 
f - FREOUENCY (Hz) 

Capacitance vs VD 

CAPACITANCE IS f =-1 MHz 
MEASURED FROM IS = 0 

~6SJoT~~~~~AL ++--+-I~ 

f---+--++-+COIOffl+--+-++--l 

o ~'-l.-'_~~~~~~_~ 
-10 -8 -6 -4 -2 0 2 4 6 8 10 

Vo - DRAIN VOLTAGE (VOL lS) 

1000 

1 
>-
~ 100 

" " ~ 
~ 

0 10 
w 

" '" " iil , 
~ 

§ 

0.1 
2. 

IS(off) vs Temperature 

4. 66 .s 105 

T - TEMPERATURE (OC) 

Supply Current vs 
Temperature 

125 

2.6 r-'T'--r-.,--,--,r--.-... --, 

'-I--2.2 f--f-- 1+(,:,n)4 _=-+-"'*=1'---1 1 ~ 
~ 1.8 

g; 1.4 

" ~ t 1.0 

Ol 
~ 0,6 , f--l-""f-=-+-+"R1rnl'--f--

0.2 I-~.--JI-+--l-+--l-+---I 

-50 -25 25 50 75 100 125 

T - TEMPERATURE 1°C) 

Equivalent "OFF" Circuit 

0.1 pF 

~I 3.~PF jg 
t T-.;-t 

VI' 3.8pF I IL 
o 0 

1-15 

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

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

w 

~ 
o 
>-
>- '" 4 

~~ 
;!? 

9 -2 , 
z 

;> 

-2 

-2 

~ -4 

0 6 
~ 
w 

'" ~ 
0 
> 
>-

" ~ -2 

" 0 -4 , 
0 
> 

-2 

-4 

-s 

-f--

VIN - ~OGIC INPUT 

I 

VGEN=+5V \". 

VGEN=+l V 

1.0 2.0 

t - TIME (~sl 

3.0 4.0 

©1980 Sillconix incorporated 
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2·Channel Drivers with SPSY 
and DPSY FEY Switches 

H 
Siliconix 

designed for . • • 

• Switching High Frequencies 
• Switching in Satellite 

Applications 
• Portable, Battery Operated 

Circuits 
• Low Signal Distortion Switching 

Circuits such as Audio Switching 
DESCRIPTION 

BENEFITS 

• Higher Signal Bandwidth Switching Capa­
bilities 
o OFF Isolation> 60 dB @ 1 MHz 

• Better Radiation Resistance than PMOS 
Drivers 
o Bipolar Drivers 

• MJnimizes Standby Power Requirements 
o < 1 mW Standby Power 

• Less Signal Distortion than CMOS or PMOS 
Switches 
o Constant ON Resistance 

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

PIN CONFIGURATIONS 

D, 
NC 

NC 

NC 

NC 

NC 

D, 

Flat Package 

'4 

TOP VIEW 

ORDER NUMBER: 
DG129AL 

SEE PACKAGE 5 

Flat Package ,. 

7 
TOPVIEW 

ORDER NUMBER: 
DG133AL 

SEE PACKAGE 5 

S, 

IN, 

v-" 

v+ 

VA (ENABLE) 

IN, 

S, 

• Common to Substrate and Base of Package 

DualMln-Line Package 

VA (ENABLE) 

ORDER NUMBERS: 
DG129AP OR DGl29BP 

SEE PACKAGE 11 

Dual-In-Line Package 

D, 
NC 

NC 

NC 

NC 

NC 

D, 

ORDER NUMBERS: 
DG133AP OR DG133BP 

SEE PACKAGE 11 

S, 

IN, 

v-

VR (ENABLE) 

IN, 

SWITCH STATES ARE FOR LOGIC "1" INPUT 

1-16 

SCHEMATIC DIAGRAMS 

'0 
VR (ENABLE) 

'0 
V R (ENABLE) 

v+ 
11 

v+ 
11 

DG129 

DG133 

12 
v-

'2 v-

©1980 SiJiconix Incorporated 



ABSOLUTE MAXIMUM RATINGS 
V+toV- .... . 
V+ to VD .... . 

VDorVstoV­

VD to VS· 
V+toVR· . 
VR to V-.. 
VIN to V-. 
V+toVIN· 
VIN to VR . 

36 V 
36 V 
36 V 

±22 V 
25 V 

25 V 
30 V 

25 V 
±6 V 

Current (Any Terminal) 
Storage Temperature .. 
Operating Temperature 

Power Dissipation * 
Flat Package** .. . 
14 Pin DIP*** .. . 

(A Suffix) .. 

(B Suffix) ..... . 

..... 30mA 
-65 to 150°C 

-55 to 125°C 
-20 to 85°C 

750mW 
825mW 

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

***Derate 11 mW/oC above 75°C. 

"Absolute Maximum Ratings are stress limits onlv. Exceed· 
ing these limits may cause device damage. Electrical Charac· 
teristics define the functional operating limits. " 

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

MAX LIMITS 
CHARACTERISTIC DG129A, DG133A DG1298, DG1338 UNIT TEST CONDITIONS, UNLESS NOTED: 

-SS'C 2S'C 12S'C -20'C 2S'C 8S'C 
V+ = 12 V, v- = -18 V, VR = 0 

1 Drain-Source 30 30 60 Vo = 10 V IS'" -10 rnA, 
'2 rDS(on) ON Resistance " SO SO 75 Vo -S V YIN == 2.5 v'" 
13 S 

Source OFF 1 100 VS=10V,VO=-10V 
14" W ISloft, 

Leakage Current 5 I 100 Vs=SV,Vo=-SV 
'5 T 1 100 VO-l0V,VS--l0V 

VIN :; 0.8 V'" 
Drain OFF 

i6 ~ 101011) Leakage Current 
nA 

S 100 VO=SV,VS=-SV 
I] 

Channel ON -2 -100 VO-VS--l0V 
16 10(on) + IS(on) 

Leakage Current -5 -100 
VIN = 2.5 V* 

VO=VS=-SV 

9 IINL 
Input Current, 0.1 0.1 2 4 4 4 VIN = O.S V' 

I Input Voltage Low ,- N "A Input Current, 10 I'NH Input Voltage High 
120 60 60 150 100 100 Y,N = 2.5 V' 

11 ton Turn-ON Time 0.6 1 
1'""i2 Turn-OFF Time "' See Switching Time Test Circuit 

o toft 1.6 2 
1-

~ CSlo11) 
Source OFF 13 
Capacitance 

2.4 Typical*-<- Vs = 0,10 = 0 
r---A 

14 ~ COlo11) 
Drain OFF 
Capacitance 

2.4 Typical ...... pF Vo = 0, IS = 0 f = 1 MHz 

r--- c Channel ON 15 COlon) + CS(on) Capacitance 
2.8 Typical** VO=VS=O -

16 Off Isolation Typ> 60 dB at 1 MHz""* RL '" 75 n 

17 1+ Positive Supply Current 3.0 3.3 -lS 1- Negative Supply Current -l.S -2.0 mA VIN = 2.5V", One Channel ON - S 
19 ~ IR 

Reference Supply 
Current 

-1.4 -1.5 
-

p 1+ 
~ Positive Supply Current 25 25 L 

21 Y 1- Negative Supply Current -25 -25 
"A Both VIN = 0", All Channels OFF -

22 IR 
Reference Supply 

Current 
-25 -25 

·VIN must be a step function with a minimum rise and fall rate of 1 V/}1S. LODe + NC 

* *Typical Values are for DESIGN AID ONL Y. not guaranteed and not subject to production testing. 

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

12V 
LOGIC "1"=, sw. QN SWITCH ?V+ 

LOGIC 3V INPUT 
SWITCH 

INPUT 
2.5 V f- -I-- ton. +VS Sl 1'- D, OUTPUT 

tr< 10 ns 
tf< 10 ns 0---' 1'--- toff_ -VS 

Rs'i Jc, 
Va 

LOGIC 
IN, --Q--t>J 'KIl_ 135P' SWITCH Vs INPUT 

INPUT 
0.9 

6VR f.--1 0.' 
n V-~ iREPEAT TEST FOR 53 

SWITCH 0- AND IN 2, 52 AND S4) 
OUTPUT -=- OV -18 V 

~ to" I- - toft Vs = ·10 V A SUFFIX R, 
Vs =. ·8 V B SUFFIX VO= VS ----

RL + rDS{on) 

.. 
©1980 S.lIconlx Incorporated 
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TYPICAL CHARACTERISTICS 

rDS(on) vs 

~ 
Temperature Capacitance vs V D Typical delay, rise, fall, settling times, and 

" 100 5 switching transients in this circuit. 

" - CAPACITANCE IS f'" 1 MHz 

~ MEASURED FROM r- IS'" 0 
0 4 -

TEST TERMINAL V+ 
In TO COMMON. 

__ Y.+12V ::l ,.... -
Co)onl " .- w 

RGEN'" 0 

~ 
Z V j;! 3 -I--I- D Va 0 

"...- " 1! 10 >- -l- VGEN 5 Rkl ~c, c:; 
" § CO(off) 

~ " 2 
10K -= r 10pF II .l z I Y,N 

~ <.J 
0 1 5V n iVR .¢-18V I PULSE 

g -= V-

~ 
1 0 

-50 -25 0 25 50 75 100 125 -10 -8 -6 -4 -2 0 2 4 6 8 10 

T - TEMPERATURE (OC) VD - DRAIN VOLTAGE (VOL IS) If RGEN, RL or CL is increased, there will 
be proportional increases in rise and/or fall 

Switching Time vs VD RC times. 

and Temperature IS(off) vs Temperature 
2 

I 
1000 

1.8 1 
1.6 vDI'-lhv >-

"L~ 
z w 

1.4 
~ 100 " 8 

'1 " " ] I-"' " ~ 6 1.2 <.J 0 

"...-~.; ~OV 
~ >- - t--~ ~ 4 1 p.- o 10 >- '" ,,>-

>= f-'"' 9 I 
w ~6 <.J 2 l 0.8 " -> 

I-"' J " >!-
0.6 II .- " 

0 

'0" L I 1 g 
-2 

VIN - LOGIC INPUT 

0.4 ~ I 
VD '" ±10V z 

0.2 l' >- 8 

0 I 0.1 6 
25 45 65 85 105 125 

-55 -35 -15 5 25 45 65 85 105 125' 4 
T - TEMPERATURE (OC) 

T - TEMPERATURE (OC) I 2 

\ 0 Su pply Current VGEN=+5V '-
VIN vs Temperature vs Temperature 

-2 

6 

~ v~, 0 I 

2.6 
4 

~ v+ '" +12 V 2.2 - - l+(o~ -r-
2 

2 :< 

~ ~ 
v- '" -lav .§ 

~ ~N - 0 
>- 1.8 I\.. 

0 i:i -2 
> ~ II {on)1 VGEN +1 V 

OFF 1.4 ~ 9 ..... " -4 
<.J 

0 
~ 0 6 

~ 1 ~ g, 1.0 
w 

" iil " 
4 

" f-- IIR(on)i ~ >- z 0.6 2 >- 0 j'-- I-- It ~ 0 I > ., - >- 0 

1\ V I 0.2 " Z 0 :: -2 

-> " VGEN = 0 
-75 -25 25 75 125 -50 -25 0 25 50 75 100 125 0 -4 

I 
T - TEMPERATURE (GC) T - TEMPERATURE (OC) 0 4 > 

2 "OFF" Isolation vs RL 
0 VI VGEN=-1V 

and Frequency Equivalent "OFF" Circuit 
-2 V-

100 
-4 I I 

Ol 90 
-6 

" .... 
Z 80 0.1 pF 
0 4 
>= 70 

~~ 
I I s ....... 2 

IL1 ~ 60 VGEN = -5 V 
0 , 

50 I V ~ 

t T~j ~ ....... -2 
P 40 
I -4 

~ 
30 Vi" 3.8 pF I I' -6 
20 V+=+12V,V-"'-18V -1.0 0 1.0 2.0 3.0 4.0 

-> V R =O,R L =75,n o 0 
10 t - TIME (/Js) 

0 
VIN ~ 220 ,71~ RMS 

105 106 107 108 

f - FREaUENCY (Hz) 

.. ©1980 SI/lconlx Incorporated 
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Drivers with Normally Open & 
Normally Closed FEY Switches 

H 
Siliconix 

designed for . . . BENEFITS 

• Switching High Frequencies 
• Switching in Satellite 

Applications 
Ii ru..-iiai:Jie, GalTery OperalGu 

Circuits 
• Low Signal Distortion Switching 

Circuits such as Audio Switching 
DESCRIPTION 

• Higher Signal Bandwidth Switching Capa-
bilities 
o OFF Isolation> 60 dB @ 1 MHz 

• Better Radiation Resistance than PMOS 
Drivers 

• Minimizes Standby Power Requirements 
o <1 mW Standby Power 

• Less Signal Distortion than CMOS or PMOS 
Switches 
o Constant ON Resistance 

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 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 < 30 ohms, and a shunt leakage of < 2 nA_ In the OFF state the switches will hold off voltages 
up to 20 V peak-to-peak_ Switches have make-before-break action_ The DG144 is similar to the DG139, except that it 
contains two FET switches instead of four_ It is recommended that the DG190 and DG187 be used for new designs_ 

PIN CONFIGURATIONS 
Flat Package 

IN2 

V-' 

V+ 

V R (INHIBIT) 

IN, 

D'=~~~=~~~::::JS, 
7 , 
TOPVIEW 

NC 

NC 

NC 

NC 

NC 

ORDER NUMBER: 
DG139AL 

SEE PACKAGE 5 

Flat Package 

LOGIC 

0 
1 

SWl SW2 
SW3 SW4 

OFF ON 
ON OFF 

D,~~~ 
~OPVIEW ,------.---,------, 

ORDER NUMBER: 
DG144AL 

SEE PACKAGE 5 
• Common to Substrate and Base of Package 

Dual-In-Line Package 

ORDER NUMBERS: 
DG139AP OR DGl39BP 

SEE PACKAGE 11 

Dual-I n-line Package 

ORDER NUMBERS: 
DG144AP OR DG144BP 

SEE PACKAGE 11 

SWITCH STATES ARE FOR 
VIN1 = LOGIC "1" INPUT AND VIN2 = 2_5 V BIAS 

(POSITIVE LOGIC) 

1-19 
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ABSOLUTE MAXIMUM RATINGS 
V+ to V-, VD or Vs . . · . 
VD or Vs to V- · . 

VD to VS········· · . .. 
V+toVR······· . · . 
v+ to VIN1 or VIN2 · . 
VR to V- ........ · . . . .. 
VIN1 to VIN2 ..... · . 
VIN1 or VIN2 to VR · . 
VIN1 or VIN2 to V- · . 
Current (Any Terminal) . . . . . . . . . . . . . . . . . . 

36 V 
36 V 

±22 V 
25 V 
25 V 
25 V 
±6 V 
±6 V 
30 V 

30mA 

Storage Temperature .. 
Operating Temperature 

Power Dissipation' 

(A Suffix) ..... . 
(B Suffix) ..... . 

-65 to 150°C 
-55 to 125° C 
-20 to 85°C 

Flat Package" . . . . . . . . . . . . . . . . . . . . .. 750 mW 
14 Pin DIP'" ...................... 825 mW 

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

"'Derate 11 mW/oC above 75°C. 
"Absolute Maximum Ratings are stress limits only. Exceed· 
ing these limits may cause device damage. Electrical Charac· 
teristics define the functional operating limits. " 

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

MAX LIMITS 

CHARACTERISTIC A SUFFIX B SUFFIX UNIT 

-55"C 2S"C 12S"C _20c e 2S"C 8Soc 

0.1 0.1 2 

0.1 0.1 2 

120 60 60 150 100 

120 60 60 150 100 

Turn-ON Time 0.8 1 

1.6 2 .. .. 
2.4 Typ 2.4 Typ 

.. .. 
2.4 Typ 2.4 Typ pF 

.. .. 
2.8 Typ 2.8 Typ 

Typ --' 60 dB at 1 MHz*'" 

-.:!! f-'_+ ______ p_o_,,_'i_,,_S_u.:.;ppc.'.:..y_C_u'_'"_n_' +-__ +-_4_.2-+ __ -l __ -+ _ _,4cc·5-l __ -l 

~ Sf-'_-______ N_'..:9_"_'V_'_su_p'-P..:.'y_C_u_"_'n_'+-__ +-_-_2-+ __ -l __ -+_-_2_.2-l __ -l mA 

-2.2 -2.4 

TEST CONDITIONS. UNLESS NOTED: 

v+ '" 12 V, v-:: -18 V, VR '" 0, VIN2 = 2.5 V* 

VIN1 '" 3 V* (SW, 3 ON) 
VIN1 == 2 V* (SW2:4 ON) 

VIN2'" 2 V*, ViN1 == 2.5 V' 

VIN2 = 3 V", VIN1 == 2.5 V* 

Vs '" 0, 10 = a 

VO=O,IS=O f'" 1 MHz 

Vo=Vs=O 

V1Nl '" 2 V* or VIN1 3 V .. , One Channel ON 

21 ~ IR ~:;;;~~ce Supply 

-- p~--------~~~------~----~---+----+----+----~--~----~---------------------------I 
22 L 1+ Positive Supply Current 25 25 

I-;J yr,~---------N~e-'g-"-"V-',-'Su~p~p~,y~c-u-"-'en-"+-----+----2~5~-----1----~---_2~5-1r----1 
i- VIN1 =' VIN2 '" 0.8 V", All Channels OFF 

24 I R ~::;;~:ce Supply -25 -25 

"VIN must be a step function with a minimum rise and fall rate of 1 V/lJs. 
·"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 Vs ~ constant with logic input waveform as shown. Note that Vs may be + or - as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 

lOGIC '" '; SW.ON 
LOGIC 3V 
INPUT 

2.5V tr / 10n5 I- -
tf/l00s 0--' 1'---

SWITCH Vs 
INPUT 

0.9 

SWITCH 0- f----I 0.1 

OUTPUT - 'on I- - toff 

1·20 

SWITCH 
INPUT 

2.~V 
jlN2 

SWITCH 
OUTPUT 
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TYPICAL CHARACTERISTICS 
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100 
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0.8 
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o 

rDS(on) vs 
Temperature 

-50 -26 0 25 60 75 100 125 

T - TEMPERATURE (OC) 

Switching Time vs V D 
and Temperature 

I I 
vJ=Jov ;::;; 

1---1""1 

~ J..--~o; 
J-+"""" 

f..-" VO=+10V 

~ I I I 
"', Vo-±lOV 

I I 
I I I 

-55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE (Vel 

VIN(th) vs Temperature 

T - TEMPERATURE (OC) 

"OFF" Isolation vs RL 
and Frequency 

i 9ol-+f-tltIHl-+-I-+tttlll-t-l-t+1HlI 
80 ...... 

is 5 70 1-+f-f!'OOI-+-I-+tttlll-t-l-t+1HlI 
~ 60 I-t+Httttt-"~tHt!tt---H-H+1tfI 

~ 60 r-+-rH~r-~~~r-~~~ 
P 40 f-++++++H+--+++I-H+l+-I'....-"Iood+1-fHft 

<:z'" 30 
20 

-> 
V+= +12 V, v-= -18V++HIf-~-++~ 

10 VR=O,RL =760 
VIN S!! 220 ~IY RMS 

oL-J...J..J..WllL......L...J..J.J.JUJIL....J......LJ..JWlU 

105 lOB 107 10" 
f - FREQUENCY (Hz) 

Capacitance vs V D 

CAPACITANCE IS f = 1 MHz 
MEASURED FROM IS;; 0 

~~S~o1i;~~AL +-++-+-1-1 

COlon) 

I-+-+-+- CO(off) 

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

Vo - DRAIN VOLTAGE (VOL lSI 

IS(off) vs Temperature 
1000 

" oS 
l-

i!: 
a: 
a: 
:0 
u 
> 
t 
ii! 
z 
0 

.!. 

-
0.1 

25 45 65 85 105 125 

2.6 

2.2 

1.8 

I." 

1.0 

0.6 

0.2 

I--

r--
I--

T - TEMPERATURE (OC) 

Supply Current vs 
Temperature 

- I~ -
II {on)1 

- 1-11~(Onll - K 

-

-50 -26 0 25 50 75 100 125 

T - TEMPERATURE (OC) 

Equivalent "OFF" Circuit 

0.1 pF 

#1 3.~.; 1 g 
t T-.r-I Vr 3.8.F I IL 
o 0 

1-21 

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

+12V 

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

-2 

-2 

~ -" 
0 
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" " :; 
0 
> ... 
:0 
I!o -2 
:0 
0 -4 
I 
0 

> 

-2 

-4 

-6 

-2 

-4 

-6 
-1.0 

- t- -

v lN - LOGIC INPUT 

I 
If 

1\ 

1\ 

1\ 
vGEN=+5V '" 

I\. 
vGEN"'+1V 

\ ...... 
vGEN '" 0 

I I 
vGEN '" -1 V 

I I 
I 

VGEN "'-5V 

I / 

1.0 2.0 

1- TIME I~sl 

V-

....... 

3.0 4.0 
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2-Channel Drivers with SPSY 
and DPST FEY Switches 

H 
Siliconix 

designed for . • • 

• Switching High Frequencies 
• Switching in Satellite 

Applications 
• Portable, Battery Operated 

Circuits 
• Low Signal Distortion Switching 

Circuits such as Audio Switching 
DESCRIPTION 

BENEFITS 

• Higher Signal Bandwidth Switching Capa­
bilities 
o OFF Isolation> 60 dB @ 1 MHz 

• Better Radiation Resistance than PMOS 
Drivers 
o Bipolar Drivers 

• Minimizes Standby Power Requirements 
o < 1 mW Standby Power 

• Less Signal Distortion than CMOS or PMOS 
Switches 
o Constant ON Resistance 

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 OF F. 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 fJ.W. Switches have make-before-break action. The 
DG141 is similar to the DG140 except that it contains two SPSTswitch functions. It is recommended that the DG183 and 
DG 180 be used for new designs. 

PIN CONFIGURATIONS 

Flat Package 

s_ D_ __~--,,:::='N2 

V-' 

NC V+ 

D3 

S3r-..,L_r' 

VR (ENABLE) 

'---I:t=::J IN 1 

D, c:~~~r~I!::~~:::JS' 

NC 

NC 

NC 

NC 

NC 

7 
TOP VIEW 

ORDER NUMBER: 
DG140AL 

SEE PACKAGE 5 

Flat Package 

V+ 

V R (ENABLE) 

IN, 

D,c:~~~r-'~~~::::Js, 
7 8 
TOPVIEW 

ORDER NUMBER: 
DG141AL 

SEE PACKAGE 5 
• Common to Substrate and Base of Package 

Dual-In-Line Package 

ORDER NUMBERS: 
DG141AP OR DG141BP 

SEE PACKAGE 11 

SWITCH STATES ARE LOGIC "1" INPUT 

1-22 

SCHEMATIC DIAGRAMS 

10 

V+ 
11 

VR (ENABLE) 

'0 
V R (ENABLE) 

v+ 
11 

DG140 

DG141 

12 
v-

12 
V-
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ABSOLUTE MAXIMUM RATINGS Storage Temperature .......... . . . . -135 to 150°C 

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

V+ to VD or Vs .. 36 V (8 Suffix) .... -20 to 85°C 

VD or Vs to V- 32 V Power Dissipation' 

VD to VS. ±22 V Flat Package" ... . . . . . . . . . . . . . . . . . . 750mW 

V+toVR· · . 25 V 14 Pin DIP'" .. . ... " .............. 825mW 

VR to V-. · . 25 V ' All leads welded or soldered to PC board. 

VIN to V- · . 30V "Derate 10 mW/oC above 75°C. 

V+ to VIN · . . . 25 V "'Derate 11 mW/oC above 75°C. 

VIN to VR · . .. ±6 V "Absolute Maximum Ratings are stress limits only. Exceed-
Current (Any Terminal) .. . . ...... . . 30mA ing these limits may cause device damage. Electrical Charac-

ELECTRICAL CHARACTERISTICS teristics define the functional operating limits." 

All DC parameters are 1 00% tested at 25°C. Lots are sample·tested for AC parameters and high and low temperature limits 
to ;:t<:(,IIFA ':'l'InfrH"m;::H"'::-'::' IMit!, <;oP('ifir~~;"""'.:. 

MAX LIMITS 

CHARACTERISTIC UNIT 
TEST CONDITIONS. UNLESS NOTED, 

DG140A.DG141A DG140B, DG141B V+ ~ 12 V. V- ~ -18 V. VR ~ 0 
_55°C 25°C 125°C _20°C 25°C 85°C 

1 Drain-Source 10 10 20 Vo " 10 V IS'" -10 mA, 1- rOS(on) " 2 ON Resistance 15 15 25 VD" 8 V VIN ~ 2.5 V' 

I--;S 
Source OFF 10 1000 VS"10V.VO"-10V 

:~ 
W ISlaff) Leakage Current 15 300 VS-8V.VO--8V I 
T 10 1000 VO"10V.VS"-10V 

VIN "0.8 V' 
Drain OFF 1- C IOlaff) Leakage Current 

nA 
6 H 15 300 VO" 8 v. VS" -8 V 

17 
Channel ON -2 -100 VO"VS"-10V 

18 10(on) + IS(on) Leakage Current -5 -100 VO"VS"-8V 
VIN "2.5 V' 

9 IINL 
Input Current, 

0.1 0.1 2 4 4 4 VIN "0.8 V' 
I-I 

Input Voltage Low 
"A N J nput Current, 

10 IINH Input Voltage High 
120 60 60 150 100 100 VIN " 2.5 V' 

11 tan Turn-ON Time 1 1.5 

112 "' See SWItching Time Test CII CUlt 

toff Turn-OFF Time 2.5 2.5 
1- 0 

Source OFF .. .. 
13 Y CSloff) Capacitance 

3 Typ 3 Typ VS"O.IO"O 
I-N .. .. A Drain OFF 

14 M COlaff) 3 Typ 3 Typ pF VO"O.IS"O f == 1 MHz 
Capacitance 

I- I .. .. 
15 C 

Channel ON 
CD{on) + CS(on) Capacitance 

2.8 Typ 2.8 Typ VO"VS"O 

-
16 Off Isolation Typ > 50 dB at 1 MHz ..... RL" 100 Sl. CL " 3 pF 

17 1+ Positive Supply Current 3 3.3 

1a 1- Negative Supply Current -1.8 -2 
mA VIN == 2.5 V*, One Channel ON - S 

19 ~ IR 
Reference Supply 
Current 

-1.4 -1.5 

-
~ 

p 1+ 
L 

Positive Supply Current 25 25 

21 Y 1- Negative Supply Current 
-

·-25 ·-25 
"A Both VIN ~ 0*, All Channels OFF 

22 IR 
Reference Supply 

Current 
-25 -·25 

·VIN must be a step function with a minimum rise and fall rate of 1 V l}.ls. 
LODC+ NIP **Typical values are for DESIGN AID only, not guaranteed and not subject to production testing. 

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

'?V SWITCH V, 
LOGIC "'" '" SW. ON INPUT 

SWITCH 
LOGIC 3V 8, 1'- 0, OUTPUT 
INPUT lon_ +VS 
t r <10ns 2.5V, -k- toff. -VS 

R,'1 ~CL 
Vo 

tf< 10ns 0-' 1'---
IN, 

~ LOGIC 'KII-=- 135PF 
SWITCH Vs 

INPUT 

INPUT 
0.' n 6 VR v-6 (REPEAT TEST FOR 83 (DG140); 

SWITCH 0-~ O.t OV -18 V 
AND IN 2. 82 AND S4 (DG140)] 

OUTPUT -=-- 10, I-- - toff Vs = ·10 V A SUfFIX RL 
Vs = '8VBSUFFIX Vo 

= Vs Rt + rOS(on) 

.. ©1980 Siliconix Incorporated 
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TYPICAL CHARACTERISTICS 

.3 
~ 
e-
~ 

I 
z 
S! 
g 
~ 
~ 
~ 
0 

1.' 

1.6 

1.4 

1.2 

rDS(on) vs 
Temperature 

f- I--

-50 -25 0 25 50 15 100 125 

T - TEMPERATURE (OC) 

Switching Time vs VD 
and Temperature 

11 
vol. -l~V 
~ 

I--'" I I 
b--"" 

I--"" Y I-~ov 0.' 

0.6 ..... 1--'" I I 
0.4 

'on j 1 
0.2 

VO "'±10V 

I I 
-55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE lOCI 

-7. 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 
0.01 

VIN(th) vs Temperature 

VR -0 I 
v+ = +12 V 

~ 
V-=-lBV 

~ ~ 
OFF 

"""" 

-25 26 7. 

"OFF" Isolation vs RL 
and Frequency 

IIIIIIII 
l1lllillL 
RL - lK n 

RL" loon 

0.1 10 

f - FREQUENCY (MHz) 

126 

100 

Capacitance vs V D 

CAPACITANCE IS 
t-r- f"lMHz 

MEASURED FROM IS=O 
TEST TERMINAL 
TO COMMON. 

I--t- CD~onl 

l-I- COleffl 

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

1000 

~ 
e­z 
w 100 
~ 
::> 
u 
~ 
~ 

0 
w 
u a: 
::> 
Sl 
I 

~ 
]fi 

10 

0.1 

Vo - DRAIN VOLTAGE IVI 

IS(off) vs Temperature 

...... 

26 45 65 .. 105 125 

2.6 

i 2.2 

e-
is 1 .• 
a: 
a: 
::> 1.4 u 

~ 1.0 
ii! 
z 
0 0.6 

.'. 
0.2 

SIGNAL 
SOURCE B 

Z=50n 

-

f--

r--
f--

T - TEMPERATURE (OCI 

Supply 'Current vs 
Temperature 

- I+~ -r--

- II-(onll 

- h.1 
UR{on)1 - .-r 

-50 -25 25 50 75 100 125 

T - TEMPERATURE 1°C) 

"OFF" ISOLATION ~ 20 LOGI~I 
IVLI 

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

1-24 

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

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

0- r- I-

-2 
VIN - LOGIC INPUT 

'I 

I--+-V?ENI5~ 
v 

IV 
-2 

-4 

1/\ 

I- viEN; '1 V 
iV 

IA 
III 

IL 
VGEN- OV IV 

A 
III 

L 

I- VOEN=-lV I\, 
T I I 

-2 

-4 

-6 

l-II -JGEJ·-~V 
10-'" 

2 
V" 

4 

6 

t-TIME (.us) 
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Drivers with Normally Open & 
Normally Closed Switches 

H 
Silicanix 

designed for . . . BENEFITS 

• Switching High Frequencies 
• Switching in Satellite 

Applications 
• Portable, Battery Operated 

Circuits 
• Low Signal Distortion Switching 

Circuits such as Audio Switching 
DESCRIPTION 

• Higher Signal Bandwidth Switching Capa­
bilities 

o OFF Isolation> 60 dB @ 1 MHz 

• Better Radiation Resistance than PMOS 
Drivers 

• Minimizes Standby Power Requirements 
o <1 mW Standby Power 

• Less Signal Distortion than CMOS or PMOS 
Switches 

o Constant ON Resistance 

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 I N2 connected to a 2_5 voltage reference, a positive logic "0" at input IN 1 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 DG188 be used for new designs_ 

PIN CONFIGURATIONS 
Flat Package 

D2 S2 

S. IN2 

D. v-· 

NC v+ 

D3 VR (INHIBIT) 

S3 IN, 

D, S, , 
TOPVLEW 

SW1 SW2 
ORDER NUMBER: LOGIC 

SW3 SW4 
DG142AL 

SEE PACKAGE 5 0 OFF ON 
ON OFF 

Flat Package 

D2 S2 

NC IN2 

NC v-· 

NC v+ 

NC VRUNHIBITJ 

NC IN, 

D, ., , , 
TOf>VIEW I LOGIC I SW1 I SW2 

ORDER NUMBER: 
DG143AL 

I 

0 I OFF ION 
SEE PACKAGE 5 1 ON OFF 

·Common to Substrate and Base of Package 

SWITCH STATES ARE FOR 

Dual-In-Line Package 

ORDER NUMBERS: 
DG142AP OR DG142BP 

SEE PACKAGE 11 

Dual-In-Line Package 

ORDER NUMBERS: 
DG143AP OR DG143BP 

SEE PACKAGE 11 

VIN1 = LOGIC "1" INPUT AND VIN2 = 2_5 V BIAS 
(POSITIVE LOGIC) 

1-25 

SCHEMATIC DIAGRAMS 

DG142 

DG143 

'2 v-

'2 v-

©1980 SiJiconix incorporated 

l1li 



>< 'c 
0 

:W 
OJ 

ABSOLUTE MAXIMUM RATINGS 
V+ to V-, VD or VS. .. .. 
VDorVstoV- .. 
VD to VS· . . . . . . . . . 
V+toVR········ .. 
V+ to VIN1 or VIN2. . . 
VR to V-. . . . . . . . . . 
VIN1 to VIN2· . . . . . ..... 
VIN1 or VIN2 to VR .. 
VIN1 or VIN2 to V- . . . . . . . 
Current (Any Terminal) ................. . 

36 V 
36 V 

±22 V 
25 V 
25 V 

25 V 

±6 V 
±6 V 
30 V 

30mA 

Storage Temperature .. 
Operating Temperature 

Power Dissipation' 

(A Suffix) ... . 
(6 Suffix) .... . 

-65 to 150°C 
-55 to 125°C 
-20 to 85°C 

Flat Package" . . . . . . . . . . . . . . . . . . . . .. 750 mW 
14 Pin DIP'" ...................... 825 mW 

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

"'Derate 11 mW/oC 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 25u C. Lots are sample-tested for AC 

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

CHARACTERISTIC 

1 Drain·Source 

2 rOS(on) ON Resistance 

3 5 

1--.; ~ ISloff) 
Source OFF 
Leakage Current 

I- T 5 
~ ID(oHl 

Drain OFF 
16 Leakage Current 

7 Channel ON 

6 10(on) + ISlon) Leakage Current 

9 IIN1 L 
Input 1 Current, 
Input 1 Voltage Low 

-
10 IIN2L 

Input 2 Current, 

-' Input 2 Voltage Low 

N Input 1 Current, 
11 IIN1H Input 1 Voltage High 

-
12 IIN2H 

Input 2 Current, 
Input 2 Voltage High 

13 'on Turn·ON Time 

1- toff Turn·OFF Time 
-0 

15 V CS{off) 
Source OFF 

_N Capacitance 

A Orain OFF 
16 M COloff) Capacitance -, 
17 C COlon) + CS(onl 

Channel ON 
Copacitance -

MAX LIMITS 

A SUFFIX B SUFFIX UNIT 

-55-'C 25v C 125u C -20"C 25 J C 85"C 

80 80 150 

100 100 150 

1 100 

5 100 

1 100 
nA 

5 100 

-2 -100 

-5 --100 

0.1 0.1 2 4 4 4 

0.1 0.1 2 4 4 4 

"A 
120 60 60 150 100 100 

120 60 60 150 100 100 

0.8 1 

"' 1.6 2 .. .. 
2.4 Typ 2.4 Typ 

.. .. 
2.4 Typ 2.4 Typ pF 

.. .. 
2.8 Typ 2.8 Typ 

TEST CONDITIONS, UNLESS NOTEO: 

V+ '" 12 V, V- = -18 V, VR '" 0, VIN2 '" 2.5V'" 

VO'" 10 V 

Vo - 8 v 

VS'" 10V,VD"'-10V 

VS""BV,VO"'-8V 

VO"'10V,VS"'-10V 

VO"'8V,VS"'-8V 

Vo'" Vs '" -10 V 

Vo"'VS"'-8V 

IS - -10 mA, 
V'N1 = 3 V' ISW, 3 aNI. 
V'N1·2V·ISW2:40NI 

V'N1 = 2 V' ISW'.3 OFFI. 
V'N1 = 3 V' ISW2,4 OFFI 

V'N1 = 3 V' ISW1.3 ONI. 
V'N1 = 2 V' ISW2,4 ONI 

VIN2 = 3 V*, VIN1 '" 2.5 V~ 

See Switching Time Test Circuit 

VS"'O,IO=O 

VO=O,IS=O f = 1 MHz 

18 Off Isolation Typ > 60 dB at 1 MHz·· RL '" 75 n 

19 ,+ POSitive Supply Current 4.2 4.5 

20 ,- Negative Supply Current 
-5 

Reference Supply 
21 U 'R 
-" Current 

-2 -2.2 

-2.2 -2.4 

mA VIN1 = 2 V* or VIN '" 3 V*, One Channel ON 

22 " ,+ Positive Supply Current 25 25 

23~ ,- Negative Supply Current 
-

-25 -25 
VIN1 = VIN2 = 0.8 V 4 , All Channels OFF 

Reference Supply 
24 'R Current 

-25 -25 

·VIN must be a step function with a minimum rise and fall rate of 1 V/jJ.s. 
··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 Vs ~ constant with logic input waveform as shown. Note that Vs may be + or - as per 
switching time test circuit. Va 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 
t r < lOns 2.5 V 

tf< 10ns 0---' 

SWITCH Vs 
INPUT 

SWITCH O-
OUTPUT 

~ 

LOGIC "1" = SW. ON 

-

0.9 

W 
'00 I-- -

1'--

0.1 

toff 

1-26 

SWITCH 
INPUT 

2.5V 

IIN2 
l~V 
I v+ 
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TYPICAL CHARACTERISTICS 
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Switching Time vs VD 
and Temperature 
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;::::; -".....--

'''t-- r--- VO "'+10V 
0.8 

O.G -- I I 
'on V O "'±10V 
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"-55 -35 -15 5 25 45 65 85 105 125 

100 
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70 
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105 

T - TEMPERATURE (OC) 

VIN(th) vs Temperature 

-50 -25 0 25 50 75 lOa 125 

T - TEMPERATURE (OC) 

"OFF" Isolation vs RL 
and Frequency 

" 
....... 

....... 

v+ '" +12 V, v- = -18 V 
VR"'Q,R L =75n 
VIN ~ 220 mV RMS 

lOG 107 

f - FREQUENCY (Hz) 
108 

Capacitance vs V D 

- ~~~~~I~:~~~~SM - f-
f = 1 MHz 

_ TEST TERMINAL 
IS" 0 

TO COMMON. 

- - f- CD~On) 

eO(off) 

"--.~-
_. -'- -

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

Vo - DRAIN VOLTAGE {VOL lS} 

IS(off) vs Temperature 
1000 

1 
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~ 100 
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w 
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iil 
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~ 
§ 

0.1 
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>- 1.8 

~ 
" 1.4 => u 

~ 
1.0 it 

il 
2 O.G 0 
I 

0.2 

25 

-

..... 

45 G5 85 105 125 

T - TEMPERATURE (OC) 

Supply Current vs 
Temperature 

- I+(o~ 

11-(on)1 

i- IIR(on)1 f--I 

I--

-

-50 -25 25 50 75 100 125 

T - TEMPERATURE (OC) 

Equivalent "OFF" Circuit 

0.1 pF 

~I 3~P; 1 g 

I T~! T . 3.8
P'T IL 

o 0 

1-27 

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

+12V 

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

VI 

11 

A 

! I 
VGEN "'+5V "-

1'-
VGEN =+1 V 

\ 
VGEN '" a 

VGEN ,,-lV 

I 
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VGEN " -5 V 

I II 

1.0 2.0 
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Drivers with Normally Open & 
Normally Closed FEY Switches 

H 
Siliconix 

designed for . . . BENEFITS 

• Switching High Frequencies 
• Switching in Satellite 

Applications 
• Portable, Battery Operated 

Circuits 
• Low Signal Distortion Switching 

Circuits such as Audio Switching 
DESCRIPTION 

• Higher Signal Bandwidth Switching Capa­
bilities 
o OFF Isolation> 60 dB @ 1 MHz 

• Better Radiation Resistance than PMOS 
Drivers 
o Bipolar Drivers 

• Minimizes Standby Power Requirements 
o < 1 mW Standby Power 

• Less Signal Distortion than CMOS or PMOS 
Switches 
o Constant ON Resistance 

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 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.ln 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 DG186 be used for new designs. 

PIN CONFIGURATIONS 
Flat Package 

V-' 

V+ 

V R (INHIBIT) 

IN, 

D,=~~r~~~=s, 
7 
TOPVIEW 

ORDER NUMBER: 
DG145AL 

SEE PACKAGE 5 

Flat Package 
, " 

D2~~~~~~ 
NC 

NC 

NC 

NC 

NC 

ORDER NUMBER: 
DG146AL 

SEE PACKAGE 5 
... Common to Substrate and Base of Package 

LOGIC 
SW 1 SW2 
SW3 SW4 

0 OFF ON 
1 ON OFF 

Dual-In-Line Package 

ORDER NUMBERS: 
I DG146AP OR DG146BP 

SEE PACKAGE 11 

SWITCH STATES ARE FOR 
VIN1 = LOGIC "1" INPUT AND VIN2 = 2.5 V BIAS 

(POSITIVE LOGIC) 

'·28 

SCHEMATIC DIAGRAMS 

DG145 

DG146 

'2 v-

'2 
V-
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ABSOLUTE MAXIMUM RATINGS 

V+ to V-, VD or Vs 
VDorVstoV-
VD to VS ....... . 
V+toVR ...... · . 
V+ to VINI or VIN2 
VR to V-. 

VINI to VIN2· 
VINI or VIN2 to VR 
VINI or VIN2 to V-

36 V 
32 V 

±22 V 

25 V 

25 V 

25 V 
±6 V 
±6 V 
30 V 

Current (Any-Terminal). 

Storage Temperature .. 
Operating Temperature (A Suffix). 

(B Suffix). 
Power Dissipation' 

. .... 30mA 
--tl5 to 150°C 
-55 to 125°C 
-20 to 85°C 

Flat Package" . . . . . . . . . . . . . . . . . . . . .. 750 mW 
14 Pin DIP'" ............. ........ 825 mW 

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

"'Derate 11 mW/oC 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 1;'llll~ (0 assure conformance Wilfl specillcanons. 

CHARACTERISTIC 

MAX LIMITS 
TEST CONDITIONS, U"NlESS NOTED: 

A SUFFIX B SUFFIX UNIT 

-55"C 25"C 125"'C -20"C 25 u C 85"C 
V+ '" 12 V, V- '" -18 V, VR '" 0, VIN2 '" 2.5 V" 

1 Drain-Source 
1- rOS(on) ON ReSistance 2 

I,s 
Source OFF I-W 'S(otfl 

• I Leakage Current 

1ST 
Drain OFF I_C 'D(oH) 

6 H Leakage Current 
1-

10 10 20 VO'" 10 V Is"'-10mA 
\l VIN' '-3V' (SW',30Nl, 

15 15 25 Vo '" 8 V VIN' -" 2 V' (SW2,4 ON) 

10 1000 Vs - 10V, Vo . -10 V 

15 300 VS-=8V,VO"-8V VINl 2 V· (SW',3 OFF!, 

10 1000 VO"'10V,VS"'-10V VINl " 3 V' (SW2,4 OFF) 
nA 

15 300 VO" 8 V, Vs '" -8 V 

1-.2 lolon) + 'Sian) 
Channel ON 

8 Leakage Current 

-2 -100 Vo '-. Vs = -lOY VIN1 =3V· (SW1,30N), 

-5 -100 Vo . VS" -8 V VINl =2V' (SW2,40NI 

9 IIN1L 
Input 1 Current, 

I-
Input 1 Voltage Low 

0.1 0.1 2 • 4 • VIN1 "- 2 V' 

10 IIN2L 
Input 2 Current, 

I-' 
Input 2 Voltage Low 

N Input 1 Current, 
11 'IN1H Input 1 Voltage High 

1-
12 IIN2H 

Input 2 Current, 
Input 2 Voltage High 

0.1 0.1 2 • 4 4 VIN2 "= 2 V·, VINl 2.5 V' 

"A 

120 60 60 150 100 100 VIN1 - 3 V' 

120 60 60 150 100 100 VIN2 - 3 V'. VINl - 2 5 V' 

13 ton Turn-ON Time 
1-,. toff Turn-OFF Time 
1-0 

1 1.5 

"' See SWitching Time Test Circuit 
2.5 2.5 

15 Y CS(oH) 
Source OFF 

I_N Capacitance 

A Drain OFF 
16 M COloff) Capacitance 

I- I 

17 C CO(on) + CS(on} 
Channel ON 

1-
Capacitance 

18 Off Isolation 

3 T~p 
.. 

3 Typ VS' 0, ID = 0 

.. 
f = 1 MHz 3 Typ 3 Typ pF VD =O,IS~O 

.. .. 
2.8 Typ 2.8 Typ VD = Vs = 0 

Typ> 50 dB at f = 1 MHz·· Rl=100n,cL-3pF 

19 1+ Positive Supply Current 

120 1- Negative Supply Current 
I- S 

21 U 
'A 

Reference Supply 
p Current 

1- p 
1+ Positive Supply Current 

I~~ 1- Negative Supply Current 
1-

Reference Supply 
2' 'A Current 

'2 '.5 

-2 -2.2 

-2.2 -2.4 

25 25 

-25 -25 

-25 -25 

mA VINl "2V' orVIN' ~·3V·,OneChanneION 

VIN' = VIN2 = 0.8 V', All Channels OFF 

-VIN must be a step function with a minimum rise and fall rate of' V/p.s 

- -Typical values are for DESIGN AID ONL Y, not guaranteed and not subject to production testing. LODF + NIP 

SWITCHING TIME TEST CIRCUIT 

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

LOGIC 
INPUT 

tr <'0 ns 
tf <10 ns 

SWITCH 
INPUT 

SWITCH 
OUTPUT 

LOGIC '"1" = SW. ON 

3 V.r------, 
2.5 v f­
O---J 

-' 

1'----

Vs -I~"J;===+:::;~ 
0.9 

0.1 

-- toft 
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TYPICAL CHARACTERISTICS 

rDS(on) vs 
Temperature 

-~ 
~ 1 -so -25 0 25 50 75 100 125 

T - TEMPERATURE (OC) 

.. 
" 
'" ;:: 
I 

1.8 

1.6 

1.0 

1.2 

0.8 

0.6 

0.0 

0.2 

~ 

Switching Time vs VD 
and Temperature 

1 I 
Vol. -l~V 
-L/ - I I 

V ~~ -~V 
...... - I I 

'0" 1.1 
Vo'" +10V 

I I I 
-55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE (OC) 
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70 
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100 

VIN(th) vs Temperature 

T - TEMPERATURE fe) 

"OFF" Isolation vs RL 
and Frequency 

1IIIilili 
111111111 

RL = lK n 

Rl " 100n 

0,01 0.1 10 100 

f - FREQUENCV (MHz) 

;; 
g 
0-

iii 
g; 
" u 

~ 
t 
Ol 
z 
0 
I 

Capacitance vs V D 

CAPACITANCE IS - t--
f=lMHz 

MEASURED FROM IS "0 
TEST TERMINAL 
TO COMMON. 

f- t-
I 

COlon) 

'-f- CO(off) 

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

Vo - DRAIN VOLTAGE (V) 

IS(off) vs Temperature 

--f-- f-f-
0.1 '---'--'---'---'---'-'---'--'---'--' 

2.6 

2.2 

1.B 

1.0 

1.0 

0.6 

0.2 

25 

I---

I---

I---
I---

os 65 85 105 125 

T _ TEMPERATURE (OC) 

Supply Current vs 
Temperature 

- I-I+(~ -
- 11-(on)1 

- I 
IIA(on)i - --r 

I I 

r-

-50 -25 25 50 75 100 125 

T - TEMPERATURE (OC) 

SIGNAL 
SOURCE B 

Z '" 50n 

"Off" ISOLATION Q 20 lOG I~I 
IVLI 

A - DRAIN OF "OFF H SWITCH 
B - SOURCE OF "OfF" SWITCH 

'-30 

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

+12V 

If RGEN, R L or CL is increased, there will 
be proportional increases in rise and/or fall 
RCtimes. 

roo f- -

VIN - lOGIC INPUT 

z 
:> 

I 
IJ 

f- f-VfE\ 5'1 V 
V 

-2 

-0 

1/\ 

f-rT\', V 
V 

-2 

~ 
-, 

5 
~ 

IA 
III 

~ 

~ 
0 

V 
liGEN = 0 II V 

> 
5 -2 
~ 

" -0 
0 
I 

A 0 
> 

III 
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t- liGEN = -1 V l 
Til 

-2 

-6 
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-0 

-6 

t - TIME (,.sl 
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2-Channel Drivers with SPST 
and DPST FET Switches 

H 
Siliconix 

designed for . • • 

• Switching High Frequencies 
• Switching in Satellite 

Applications 
• portabie, 8aTtery Operaieci 

Circuits 
• Low Signal Distortion Switching 

Circuits such as Audio Switching 
DESCRIPTION 

BENEFITS 

• Higher Signal Bandwidth Switching Capa-
bilities 
o OFF Isolation> 60 dB @ 1 MHz 

• Better Radiation Resistance than PMOS 
Drivers 
(l Rj['\l'\l~r Drivers 

• Minimizes Standby Power Requirements 
o < 1 mW Standby Power 

• Less Signal Distortion than CMOS or PMOS 
Switches 
o Constant ON Resistance 

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 /J.W. Switches have make-before-break action. The 

DG151 is similar to the DG153 except that it contains two SPST switch functions. It is recommended that the DG180 and 
DG 183 be used for new designs. 

PIN CONFIGURATIONS 
Flat Package Dual-In-Line Package 

NC 

NC VR (ENABLE) 

NC 

0, c:~~~r"l~~~:::J 5, 
7 8 
TOP VIEW 

ORDER NUMBER: 
DG151AL 

SEE PACKAGE 5 

0, 

5, 

0, 

NC 

03 

53 

0, 

ORDER NUMBERS: 
DG151AP OR DG151BP 

SEE PACKAGE 11 

Flat Package 

7 8 
TOP VIEW 

ORDER NUMBER: 
DG153AL 

SEE PACKAGE 5 

5, 

IN, 

V-" 

V+ 

V R (ENABLE) 

IN, 

S, 

*Common to Substrate and Base of Package 

SWITCH STATES ARE FOR LOGIC "1" INPUT 

1-31 

SCHEMATIC DIAGRAMS 

,. 

V+ 
11 

VR (ENABLE) 

DG153 
12 

V-
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ABSOLUTE MAXIMUM RATINGS Current (Any Terminal) ................... 30mA 
Storage Temperature ............ .. . -u5to 150°C 

V+ to V- or VO ... . , . · . · . ... . · . . ... ... 36 V Operating Temperature (A Suffix) ... -55 to 125°C . .. 
Vo to V~. ... . · . · . · . ... . · . ... . . .. 32 V (B Suffix) ... -20 to 85°C . .. 
Vo to Vs ...... · . · . · . . . . . · . ., .. . . ±22 V Power Oissipation* 
V+toVR····· . · . · . ... . ... . . 25 V Flat Package** 750mW .. . . .................. 
V+ to VIN1 or VIN2. .. . .. . ... 25 V 14 Pin OIP*** 825mW . ..................... 
VR to V- ........ .. . . . 25 V * All leads welded or soldered to PC board . 
VIN1 to VIN2· .... · . .. . .. . . . ±6 V **Oerate 10 mW/oC above 75°C . 
VIN1 or VIN2 to VR · . ... . · . . . ±6 V ***Oerate 11 mW/oC above 75°C . 
VIN1 or VIN2 to V- · . ..... . · . ... 30V "Absolute Maximum Ratings are stress limits only. Exceed-

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

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

MAX LIMITS 
CHARACTERISTIC DG151A, DG153A DG151B,DG153B UNIT TEST CONDITIONS, UNLESS NOTED: 

-55"C 25°C 125°C _20°C 25°C 85"C 
V+ = 15 V, V- = -15 V, VR = 0 

1 Drain-Source 15 15 30 VD = 7.5 V IS = -lOrnA, 
"2 rOSlon) !! 

ON Resistance 20 20 35 Vo - 5.5 V VIN = 2.5V· 
3S Source OFF 10 1000 Vs = 7.5 V, Vo = -7.5 v 
"4 W ISlo11} leakage Current 15 300 Vs - 5.5 V, Vo - -5.5 V I 
"5 T 10 1000 Vo - 7.5 V, Vs = -7.5 V 

VIN = 0.8 V' 
Drain OFF 

~ 
C 101011) Leakage Current 

nA 
H 15 300 Vo = 5.5 V, Vs = -5.5 V 

Channel ON -2 -100 Vo = Vs = -7.5 V 
Ii 1010n) + ISlon) leakage Current -5 -100 Vo = Vs = -5.5 V 

VIN = 2.5 V* 

9 IINL 
Input Current, 0.1 0.1 2 4 4 4 VIN = 0.8 V' 

,_I Input Voltage Low 
"A N Input Current, 10 IINH Input Voltage High 

120 60 60 150 100 100 VIN = 2.5 V· 

11 'on Turn-ON Time 1 1.5 
- "' See Switching Time Test Circuit 
12 toff Turn-OFF Time 2.5 2.5 

i-D 
Source OFF .. .. 

13 Y CSloff) Capacitance 
3 Tvp 3 TVp VS=O.IO=O 

!_N 
A Drain OFF .. .. 

14M COlo11} Capacitance 
3 TVp 3Tvp pF Vo = 0, IS = 0 1= 1 MHz 

-I .. .. 
15 C COlon) + CSlon) 

Channel ON 
2.8 TVp 2.8TVp Vo = Vs = 0 Capacitance 

!-
16 Off Isolation Typ> 50dB at 1 MHz** RL = l00n,cL =3pF 
17 1+ Positive Supply Current 3 3.3 

1-
18 1- Negative Supply Current -1.8 -2 rnA VIN:= 2.5 V*, One Channel ON I-S 
19 ~ IR Reference Supply -1.4 -1.5 

Current 
120 p 1+ Positive Supply Current 25 25 
121 ~ 1- Negative Su~plV Current -25 -25 

~A VIN = 0*. All Channels OFF 1-
22 IR Reference Supply -25 -25 

Current 

*VIN must be a step fUnction with a minimum rise and fall rate of 1 V/lJ.s. LODe + NIP 
.... Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. 

SWITCHING TIME TEST CIRCUIT 

Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vs may be + or - as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. +15V 

SWITCH ? V+ 
LOQIC"l"-SW.ON 

INPUT 
SWITCH 

LOGIC 3V S, -f- 0, OUTPUT 
INPUT ton. +VS 

Vo 
"tr<10ns :tSV-, --' 'toff.-VS "ai :kCL tf<10ns 0--' 1'---

LOGIC 
IN, 

~ 'Kn -::-136PF 
INPUT 

SWITCH Vs 
INPUT 

bv" 0 .• v-_~ (REPEAT TEST FOR S3 (OG163) 

SWITCH l--' 0.' OV -15V AND '2' S2 ANO S41 (DGl53) 

0- -::-
OUTPUT - ton I- - tolf 

VS .. :t7.5VASUFFIX "L Vs = ±5.5 V B SUFFIX Va = Vs RL + rOSlon) 
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TYPICAL CHARACTERISTICS 
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VIN vs Temperature 
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V+=+12V 
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V-=-18V 
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"" DFF 

"""" 
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T - TEMPERATURE (OC) 

"OFF" Isolation vs RL 
and Frequency 

11111111 

11111111 

Rl = lK n 

RL = loon 

I 

0.1 10 

f - FREQUENCY (MHz) 

125 

100 

Capacitance vs V D 

CAPACITANCE IS 
MEASURED FROM 
TEST TERMINAL 
TO COMMON. 

CD~on) 1-+-++--+---jH 

o-~--L~~--~--'--

-10 -8 -6 -4 -2 0 2 4 6 8 10 
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Z= 50.11 

~ 

1I-(on)1 

- IIR11"11_ I--- -
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T - TEMPERATURE (OC) 

"OFF" ISOLATION ~ 20 LOGI~I 
IVll 

A - DRAIN OF "OFF" SWITCH 
B - SOURCE OF "OFF" SWITCH 
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Typical delay, rise, fall, settling times, and 
switching transients in this circuit. 

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

--- f--
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2-Channel Drivers with SPST 
and DPST FET Switches 

H 
Siliconix 

designed for. • • 

• Switching High Frequencies 
• Switching in Satellite 

Applications 
• Portable, Battery Operated 

Circuits 
• Low Signal Distortion Switching 

Circuits such as Audio Switching 
DESCRIPTION 

BENEFITS 

• Higher Signal Bandwidth Switching Capa-
bilities 
o OFF Isolation> 60 dB @ 1 MHz 

• Better Radiation Resistance than PMOS 
Drivers 
o Bipolar Drivers 

• Minimizes Standby Power Requirements 
o < 1 mW Standby Power 

• Less Signal Distortion than CMOS or PMOS 
Switches 
o Constant ON Resistance 

The DG 154 contains four junction-type field-effect transistors (JFETs) designed to function as two double-pole single­
throw electronic switches_ Level-shifting drivers enable low-level inputs (0_8 to 2_5 V) to control the ON-OFF state of each 
switch_ With a positive logic "0" at the driver input the switches will be OFF_ With a positive logic "1" at the input the 
switches will be ON. In the ON state each switch will conduct current in either direction, and in the OFF state each switch 
will block voltages up to 15 V peak-to-peak. ON series resistance is < 50 ohms, and ON shunt leakage is < 2 nA. With both 
drivers in the "switch OFF" state total power consumption is < 750 jlW. Switches have make-before-break action. The 
DG152 is similar to the DG154 except that it contains two SPST switch functions. It is recommended that the DG181 (or 
DG182) and DG184 (or DG185) be used for new designs. 

PIN CONFIGURATIONS 
Flat Package 

14 

02C=~~~~~~~~~S2 
NC 

NC 

NC 

NC 

NC 

V-' 

V+ 

VR (ENABLE) 

IN, 

o,c=~~~rl~~~::::JS, 
7 8 
TOP VIEW 

ORDER NUMBER: 
DG152AL 

SEE PACKAGE 5 

Flat Package 
I. 

02 C=~=:ii~~~=~~S2 

NC 

__ ",,-,--n== IN2 

V-' 

V+ 

VR (ENABLE) 

'----lIt=:J IN, 

0, c::~~~r-'~~~:::J s, 
7 8 
lOP VIEW 

ORDER NUMBER: 
DG154AL 

SEE PACKAGE 5 
• Common to Substrate and Base of Package 

Dual·ln-Line Package 

ORDER NUMBERS: 
DG152AP OR DG152BP 

SEE PACKAGE 11 

Dual-I n-Line Package 

ORDER NUMBERS: 
DG154AP OR DG154BP 

SEE PACKAGE 11 

SWITCH STATES ARE FOR LOGIC "1" INPUT 
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SCHEMATIC DIAGRAMS 
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V+ 
11 

VR (ENABLE) 

DG154 '2 
V-
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ABSOLUTE MAXIMUM RATINGS 

V+toV-orVD 
VD to V-. 
VD to VS ..... 

V+toVR···· . 
V+ to VIN1 or VIN2· 
VR to V- ....... . 

VIN1 to VIN2 .... . 
VIN1 or VIN2 to VR 
VIN1 or VIN2 to V-

36 V 
36 V 

±22 V 

25 V 
25 V 

25 V 
±6 V 
±6 V 
30 V 

Current (Any Terminal) ...... . 
Storage Temperature ........ . 
Operating Temperature (A Suffix) . 

(B Suffix) . 
Power Dissipation' 

. .... 30mA 
-65 to 150°C 
-55 to 125°C 
-20 to 85°C 

Flat Package" . . . . . . . . . . . . . . . . . . . . .. 750 mW 
14 Pin DIP'" .. . . . . . . . . . . . . . . . . . .. 825 mW 

'All leads welded or soldered to PC board. 
"Derate 10 mW/oC 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· 

El ECTR ICAl CHARACTE RISTICS teristics define the functional operating limits." 

All f'lr ~"r",,",a'N' "'P Hln% 'o'terJ 0' ?<;°C I "ts "'0. samole·testerl for .l\C parameters and high and low temperature limits - .-
to assure conformance with specifications. 

MAX LIMITS 
TEST CONDITIONS. UNLESS NOTED: 

CHARACTERISTIC OG 152A, OG 154A OG1528,OG1548 UNIT V+:=: 15 V, V-:=: -15 V, VR:=: 0 
_55°C 25°C 125°C _20°C 25°C 85~C 

1 Drain-Source 50 50 100 VO"'7.5V Is'" --10 mA 1- rOS{on) II 
VIN =2.5V* 2 ON Resistance 100 100 150 VO=5.5V 

1-
3 S Source OFF 1 100 VS=7.5V,VD=-7.5V 

14 w 'Sloff) Leakage Current 5 100 Vs - 5.5 V, VD - -5.5 V 
1'5 ~ V,N = 0.8 V' 

Drain OFF 1 100 VD -7.5 V, Vs - -7.5 V 
16 C IO(off) nA 

H Leakage Current 5 100 VD - 5.5 V, Vs - -5.5 V 
1-

7 Channel ON -2 -100 Vo '" Vs '" -7_5 V 
1- 10(on) + IS{on) Leakage Current 

V,N = 2.5 V' 
8 -5 -100 VD = Vs = -5.5 V 

9 "NL 
Input Current, 0.1 0.1 2 4 4 4 V,N =0.8V· 

I-~ 
Input Voltage Low 

"A 
Input Current, 

10 IINH Input Voltage High 
120 60 60 150 100 100 V,N =2.5V· 

11 ton Turn-ON Time 0.6 1 
I- "' See Switchmg Time Test Circuit 

12 toff Turn-OFF Time 1.6 2 
I-D 

Source OFF .. .. 
13 Y CSloff) Capacitance 

2.4 Typ 2.4 Typ VS=O,ID=O 
I_N .. .. 

14 ~ CDloff) 
Drain OFF 

2.4 Typ 2.4 Typ pF VD = O,IS = 0 f'= 1 MHz 
Capacitance 

I-I .. .. 
15 C COlon) + CSlon) 

Channel ON 2.8 Typ 2.8 Typ VD=VS=O Capacitance 
1-

16 Off Isolation Typ > 60 dB at 1 MHz*"" RL = 75 n 
17 1+ Positive Supply Current 3 3.3 

1-
18 1- Negative Supply Current -1.8 --2 mA VIN '" 2.5 V*, One Channel ON I-S 
19 ~ 'R 

Reference Supply 
~ 1.4 -1.5 

Current 
I- p 

Positive Supply Current 25 25 ~l 1+ 

21 y 1- Negative Supply Current -25 -25 
"A VIN =Q",AHChannelsOFF I-

22 'R 
Reference Supply -25 -25 
Current 

·VIN must be a step function with a minimum rise and fall rate of 1 V/I-ls. 
LOOC + 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 Vs = constant with logic input waveform as shown. Note that Vs may be + or - as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform, 

+i~+ SWITCH 
LOGIC "1" '" sw. ON INPUT 

SWITCH LOGIC 3V 

1-- OUTPUT INPUT 
ton. +VS S, 0, 

tr < 10 ns 2.5 V f- -f- Vo 
tf< 10 ns 0----' 1'--- toft· -VS 

Rfi Joel 
LOGIC 

IN, 

~ 'Kn-=- 135PF 
SWITCH Vs INPUT 

INPUT 
D.' n 6VR V-_~. [REPEAT TEST FOR S3 

SWITCH 0-~ 0.1 OV -15V {DGl54); AND IN 2• S2 
OUTPUT -=- AND S4 {DG154)] 

~ ton I-- - toft 
VS'" ±7.5 V A SUFFIX Rl 
Vs = ±5.5 V B SUFFIX VO=VS RL +rDS(on} 
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TYPICAL CHARACTERISTICS 

~ 
w ,. 
;:: 
~ 

2 

1.8 

1.8 

1A 

1.2 

1 

0.8 

0.8 

0.' 

0.2 

0 

rDS(on) vs 
Temperature 

-50 -25 0 25 50 75 100 125 

T - TEMPERATURE (OC) 

Switching Time vs VD 
and Temperatu re 

I 
VDI.-lhv 
-~ 

~ I I 
I-' ~ ~ ~ov ...... i1 -'0. I 

I VO=±10V 

I I 
-55 -35 -15 5 25 48 85 85 105 125 

T - TEMPERATURE (OC) 

VI N vs Temperature 

~ v~.o I 
~ V+=+12V 

~ 2 I-~~""~-+D-N+-~-V-' -18 V 

~ 
9 I-" 
~ 1 I-~~~+~-+-~-+-~ 

OFF 

0: 

j: 

i 
I 

~ ~7L5-L-_~2~5~-~25-~-7~5--~-'~25 

T - TEMPERATURE lOCI 

"OFF"lsolationvs RL 
and Frequency 

~ 00 r~-t~++~*-~~Hm~rt~~ 
~ 00 ~~~~r-~~~--rt+H#H 
5 7ol-+-I-H~~H-I+fllH-H+++-Hil 
~ 60 r-r+H*ffi"~~*ffit--t-+H*ffl 
~ 6ol-+-I"+I+!++~H-H'M<I:I-H+++-Hil 

P 40 l-t+ttttHt--t-l-tt!tttt-~""I-;;H-tfttH 
~30 
z 20 V+ = +12 V, v- .. -18 V -Hil1-t--l-++fHH 

>" 10 VR "'O,RL -7SfI: 

o VIN 3': 220 ~IY RMS 

105 106 107 
f - FREQUENCY (Hz) 

~ 
>-

Capacitance vs V D 

0'--'-....... --'--'---''-''--'--'----'--' 
-10 -8 -6 -4 -2 0 2 4 6 8 10 

Vo - DRAIN VOLTAGE (V) 

IS(off) vs Temperature 10001111 ffi 100 
0: 
0: 

i3 
~ 
~ 

~10.~m ~ 

~ 
11~"""~ ffil=f=f 

0.1 '--'--'----'-........ --'--'---'-....... --'--' 
25 45 66 85 105 125 

T - TEMPERATURE (OCI 

Supply Current vs 
Temperature 

2.6 r--r-r--r--,--,---,--.,---, 

_ 2.2 r--- I+(~.,--± .... +-""F-=-t-~--l 
1 ~ 

0.2 I-+~~+~-+~--t-~ 

-50 -25 0 25 50 75 100 125 

T - TEMPERATURE (OCI 

Equivalent "OFF" Circuit 

1-36 

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

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

w 

~ 8 

~ 6 
>- • r-r-r-
>-I! 
~g 2 
u-

0 § 
-2 

VIN - LOGIC INPUT 

I 
Z 

8 >" 
6 

• 
2 J 
0 1/ 1\ 

-2 
VGEN =+5V '" 

6 

• 
2 

IJ 0 

-2 
\. 

~ 
VGEN=+lV -. 

~ 
6 

w • 
~ 2 
0 V\ > 0 >- \ V ::> 
I!: -2 

5 -4 
VGEN "0 

I 
o· • > I I 

2 

0 1\ VGEN =-lV 

-2 
V 

-4 I I 
-6 

I I I 

• I I I 
2 

11 VGEN=-5V 
0 

" -2 

III -4 

-6 
-1.0 0 1.0 2.0 3.0 4.0 

t-TIME (/oIs) 
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Drivers with Differentially 
Driven Normally Open and 
Normally Closed FEY Switches 

H 
Siliconix 

designed for . . . BENEFITS 

• Switching High Frequencies 
• Switchin~ in Satellite 

Applications 
• Portable, Battery Operated 

Circuits 
• Low Signal Distortion Switching 

Circuits such as Audio Switching 
DESCRIPTION 

• Higher Signal Bandwidth Switching Capa­
bilities 
o OFF Isolation> 60 dB @ 1 MHz 

Drivers 
o Bipolar Drivers 

• Minimizes Standby Power Requirements 
o < 1 mW Standby Power 

• Less Signal Distortion than CMOS or PMOS 
Switches 
o Constant ON Resistance 

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 IN 1 will turn switches 1 and 3 ON and switches 2 and 4 
OFF. The normally-grounded VR terminal may be used as an "Inhibit" terminal, in which case all switches may be held 
OFF with a positive voltage applied to VR. In the ON state, each switch conducts equally well in either direction, has a 
series resistance of < 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 DG 161 is similar to the DG 163, except that it contains 
two FET switches instead of four. It is recommended that the DG186 and DG189 be used for new designs. 

PIN CONFIGURATIONS 
Flat Package Dual-In-Line Package 

D, " 
NC IN, 

NC V-" 

NC V+ 

NC VR(INHIBIT) 

NC IN, 

D, ., , 
" TOP VIEW 

ORDER NUMBERS: ORDER NUMBERS: 
DG161AL L--'---'--"-'-'---'-::':"':'--J DG 161 AP 0 R DG 161 BP 

SEE PACKAGE 5 SEE PACKAGE 11 

Flat Package 

IN, 

LOGIC 
SW 1 SW2 
SW3 SW4 

V-" 

0 
1 

OFF 
ON 

ON 
OFF 

D, 

" 

V+ 

VR (INHIBIT) 

IN, 

D, =~~~,;":;:;~=~::::J" 
TOPVIEW 

ORDER NUMBER: DG163AL 
SEE PACKAGE 5 

'" Common to Substrate and Base of Package 

SWITCH STATES ARE FOR V IN1 ~ LOGIC "1" INPUT AND 

V IN2 ~ 2.5 V BIAS (POSITIVE LOGIC) 
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SCHEMATIC DIAGRAMS 
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12 
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ABSOLUTE MAXIMUM RATINGS Current (Any Terminal) ........ . ..... 30mA 
-65 to 150°C 

V+to V- ..... 36 V 
36 V 
32 V 

Storage Temperature ......... . 

V+ to VD or Vs .. Operating Temperature (A Suffix) . -55 to 125°C 
-20 to 85°C (B Suffix) ...... . 

Power Dissi pation * 
VD or Vs to V- .. 
VD to VS. . . .. . . 
V+ to VR. . . . . . . 

±22 V 
25 V 
25 V 
25 V 
±6 V 
±6 V 
30 V 

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

V+,\O VIN1 or VIN2· .. 14 Pin DIP*** ...................... 825 mW 

VR to V-......... . 

VIN1 tOVIN2······· 
VIN1 or VIN2 to VR .. 
VIN1 or VIN2 to V- ... 

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

***Derate 11 mW/oC above 75°C. 

ELECTRICAL CHARACTERISTICS 

"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 llMITS 
TEST CONDITIONS, UNLESS NOTED: 

V+ = 15 V, v- '" -15 V, VR '" 0, V,N2 '" 2.5 V* 
CHARACTERISTIC A SUfFIX B SUFFIX UNIT 

-5SoC 2SoC 125Q C _20°C 2SoC 8SoC 

1 Drain-Source 15 15 30 Vo=7.5V IS--l0mA 
1--:-2 rOS(on} ON Resistance Sl f__-"-------___� VINl = 3 V* (SW1 3 ON~, 

20 20 35 Vo = 5.5 V VINl = 2 V* (SW2:4 ON) 

I--aS~------s-ou-"-'-O-F-F----+---+-~IO~~'~O~OO~---+---+---+--~~V~S-"~7~.5~V7,7V~D---·~7~.5~V-+~~---~---~ 

14 ~ 'Stoff) Leakage Current 15 300 Vs == 5.5 V, Vo = -5.5 V 

15 T'~------D-"-;n-O-F-F-----t----t--:-'O::--C~'~O~OO~---+---+---i Vo = 7.5 V, Vs = -7.5 V VJNl == 2 V" (SWt 3 OFF), 
VINl '" 3 V~ (SW2:4 OFF) 

16 ~ I D(off) Leakage Current 15 300 nA V 0 == 5.5 V, V S "" -5.5 V 

r--, ~------c-h,-n-n'-'-O-N----+---+--·2::--c~.-:C'::C00~---+---+---i Vo - Vs - -7.5 V V 3 V~ (SW ON) 

18 10(on) + 'S(on) Leakage Current -5 -100 I--:cv::'o-e-'v"'s'"-'-.C:5-:c.5C:V.,---i v:~~: 2 V' (SW;:~ ON)' 

9 liNt L :~~~: ~ ~~~;:~;' Low 

t-- Input 2 Cu,,,nt, 
10 I I'N2L Input 2 Voltage Low 

r--Nf----------~I-np-u-tl~C~u-"-en-t-,--~~---+----4-----~---+-----+----4 
11 'INtH Inputt VohageHigh 120 60 60 150 100 100 

r--

12 IIN2H :~~~: ~ ~~~;:;;'Hi9h 

0.1 0.1 

0.1 0.1 VIN2'" 2 V .. , VJNl == 2.5 V" 

120 60 60 150 100 100 V,N2 == 3 V*, V,Nl == 2.5 V" 

13 ton Turn-ON Time 1 1.5 
r-- I-""------=---:==----t----t-~-:-I--_t--_+-_::_::_+--_i ps See Switching Time Test Circuit 

~Drt~Of~f----------:T-u'-n-.O-:F_:F_:T-;m-'----_+----_+--2c:.5--~--_t----_+--~2_.5_+-----+-----r~-------------r-------------------1 

~~rC-S-(O-ff-J------~~2:~C.:C.;~t~~~c.:-------+-----+-3-T-:~-P~----1-----+-_3-:T_Yp_+----_i 
16 M CD(off) ~~~:i~;:e 3 TVP 3 *-ivp 

r--~r------------C~h'-n-n'-,-O-N-------+-----+--·-·--f-----+-----+--·-·--+------1 
17 CD(on) + CS(on) Capacitance 2.8 Typ 2.8 Typ 

r-;a 

VS=O,ID=O 

f"" 1 MHz pF VD '" 0, IS == 0 

Vo '" Vs '" 0 

Off Isolation Typ> 50 dB at 1 MHz"" RL=100n.,CL=3pF 

19 1+ Positive Supply Current 4 4.4 

·2 -2.2 

20 1- Negative SupplyGurrent -2 -2.2 
--Sr-----------------~--+---_+----r---~--_1----~--~ 

21 ~ IR ~:;;:~~ce Supply 

mA VINl = 2 V~ or VIN1 = 3 V*, One Channel ON 

--pr.---------~~_::c__:_::c--~-----r~~-----r----r_~_t----+_--~-------------------------------I 
22 L 1+ Positive Supply Current 25 25 

"A VINl '" VIN2 '" 0.8 V", All Channels OFF 
~Y~I-------------N-eg-'-tiv-'-S~UP~P~,Y-C-U-"-'n-t+-----+--.-2-5~----~----+--.-2-5-+-----1 
--

24 IR ~~~~:~~ce Supply ·25 ·25 

~VIN must be a step function with a minimum rise and fall rate of 1 VIliS. 
·"Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. LODF + NIP 

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

LOGIC 
INPUT 
t r< 10 ns 
tf< 10ns 

SWITCH 
INPUT 

SWITCH 
OUTPUT 

LOGIC "1"" SW. ON 
3 V ,,------\. 

2.5V 

0--' 

Vs -t:-::-:1;:::::=:::t::::;--
0.9 

o-~ 0.1 

- ton I-- --- toff 
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TYPICAL CHARACTERISTICS 

rDS(on) vs 
Temperature 
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MEASURED FROM 
TEST TERMINAL 
TO COMMON. 
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Supply Current vs 
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[VINI 
"OFF" ISOLATION 1 20 LOG !VLI 
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Typical delay, rise, fall, settling times, and 
switching transients in this circuit. 

~L 
i OPF 

If RGEN, RL or CL is increased, there will 
be proportional increases in rise and/or fall 
RC times. 
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Drivers with DiHerentially 
Driven Normally Open and 
Normally Closed FEY Switches 

H 
Siliconix 

designed for . . . BENEFITS 

• Switching High Frequencies 
• Switching in Satellite 

Applications 
• Portable, Battery Operated 

Circuits 
• Low Signal Distortion Switching 

Circuits such as Audio Switching 
DESCRIPTION 

• Higher Signal Bandwidth Switching Capa­
bilities 
o OFF Isolation> 60 dB @ 1 MHz 

• Better Radiation Resistance than PMOS 
Drivers 
o Bipolar Drivers 

• Minimizes Standby Power Requirements 
'0 < 1 mW Standby Power 

• Less Signal Distortion than CMOS or PMOS 
Switches 
o Constant ON Resistance 

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 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 YR. 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, exceptthat 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 
Flat Package Dual-I n-Line Package 

D2 .. 

NC IN2 

NC v-* 
Ne V+ 

"NC VR (INHIBIT) 

NC IN, 

0, 8, 
~OPVIEW8 ,...----,,--,----, TOf'VIEW 

ORDER NUMBER: ORDER NUMBERS: 
DG162AL DG162AP OR DG162BP 

SEE PAC~AGE 5 SEE PACKAGE 11 
Flat Package Dual-In-Line Package 

~ IN2 

04 v-* 

NC V+ 

03 VR (INHIBIT) 

S3 IN, 

0, 8, , , 
TOP VIEW 

ORDER NUMBER: 
DGl64AL 

SEE PACKAGE 5 

LOGIC 

0 
1 

*Common to Substrate and Base of Package 

SW1 
SW3 

OFF 
ON 

SW2 
SW4 

ON 
OFF 

ORDER NUMBERS: 
DG164AP OR DG164BP 

SEE PACKAGE 11 

SWITCH STATES ARE FOR V IN1 = LOGIC "I" INPUT AND 
VIN2 = 2.5 V BIAS (POSITIVE LOGIC) 

1-40 

SCHEMATIC DIAGRAMS 

DGl64 
12 

v-
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ABSOLUTE MAXIMUM RATINGS 

V+ to V- ..... 
V+ to VD or Vs 
VDorVstoV-
VD to VS ..... . 

V+toVR······ . 
V+ to VIN1 or VIN2· 
VRtoV-. 

VIN1 to VIN2· .... 
VIN1 or VIN2 to VR 
VIN1 or VIN2 to V-

36 V 
36 V 

36 V 
±22 V 

25 V 

25 V 

25 V 
±6 V 
±6 V 
30 V 

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

Power Dissipation' 
Flat Package" .. . 
14 Pin DIP'" .. . 

(A Suffix). 
(B Suffix) ... 

. .... 30mA 
--u5 to 150°C 
-55 to 125°C 
-20 to 85°C 

750mW 
825mW 

• All leads welded or soldered to PC board. 
"Derate 1 0 mW/ °c above 75°C. 

"'Derate 11 mW/oC above 75°C. 
"Absolute Maximum Ratings are stress limits only. Exceed­
il}g these limits may cause device damage. Electrical Charac­
teristics define the functional operating limits." 

ELECTRICAL CHARACTERISTICS All DC parameters are 100% tested at 25 v C. Lots are sample·tested for AC 
parameter:, ana nigh and lOW temperi:HUre 'H"IL~ IO assure l,.unlUlrnaTlI ... <..: VV'~'" ::llJtL.lIICC:llIon:,. 

MAX LIMITS 

CHARACTERISTIC 
TEST CONDITIONS, UNLESS NOTED: 

v+ == 15 V, v- "" -15 V, VR '" 0, VIN2 == 2.5 V* 
A SUFFIX 8 SUFFIX UNIT 

-55"C 2S"C 12S"C -20"C 2S"C 85"C 

1 Drain-Source 50 

---; rOS(on) ON Resistance 

----OS Source OFF -. W IS(oft) Leakage Current , 
""""5 T Drain OFF 

6 C ID(eff) Leakage Current 
I-H 

7 Channel ON 

16 ID{on) + IS(on) Leakage Current 

9 IIN1 L 
Input 1 Current, 
Input 1 Voltage Low 

0.1 

i~ IIN2L 
Input 2 Current. 

1-' 
Input 2 Voltage Low 

N Input 1 Current, 
11 IIN1H Input 1 Voltage High 

I-
Input 2 Current, 

12 IIN2H Input 2 Voltage High 

0.1 

120 

120 

13 ton Turn-ON Time 
f-

14 toff Turn-OFF Time 
f-o 

15 V CS(off} 
Source OFF 

I-~ 
Capacitance 

Drain OFF 
16M CO(otO Capacitance -, 
17 C COlon} + CS(on) 

Channel ON 

Capacitance 

18 Off Isolation 

19 ,+ Positive Supply Current 

20 1- Negative Supply Current _s 
Reference Supply 

21 ~ 'R Current 

22~ ,+ Positive Supply Current 

nv 1- Negative Supply Current -
24 'R 

Reference Supply 

Current 

50 100 

100 

100 

100 

-2 100 

0.1 2 

0.1 2 

60 60 150 

60 60 150 

0.8 

1.6 

" 
2.4 Typ .. 
2.4 Typ 

.. 
2.B Typ 

100 150 

100 

100 

-5 100 

100 100 

100 100 

1 

2 .. 
2.4 Typ .. 
2.4 Typ .. 
2.8 Typ 

nA 

pF 

VO=7.5V 

Vo - 5.5 V 

VS· 7.5V,VO- 7.5V 

Vs - 5.5 V, Vo - -5.5 V 

VO=7.5V,VS=-7.5V 

Vo '" 5.5 V, Vs = -5.5 V 

IS=-10mA 

VIN1 '" 3 V" (SW, 3 ON), 

VIN1 ~ 2 V' (SW2:4 ON) 

VIN1 = 2 V* (SW1 3 OFF), 

VINl = 3 V* (SW2:4 OFF) 

Vo c_ Vs = -7.5 V VIN1 '"' 3 V* (SW1 3 ON) 

i-v"o-o-v-'s'-o-_-5-.5-V---l V I N 1 = 2 V" (SW2:4 ON) 

VIN2 = 2 V~, VIN1 = 2.5 V* 

VIN1 =3V* 

See Switching Time Test Circuit 

VS=O,IO=O 

VO=O,IS=O f = 1 MHz 

Vo=VS=O 

Typ> 60 dB at 1 MHz** RL - 75 n 

4 4.4 

-2 -2.2 mA VIN1 = 2 V* or VINl = 3 V .. , One Channel ON 

-2 -2.2 

25 25 

-25 -25 
VINl = VIN2 = 0.8 V .. , AI! Channels OFF 

-25 -25 

"VIN must be·a step function with a minimum rise and fall rate of 1 V!j.ls. 
LODF + 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 V S = constant with logic input waveform as shown. Note that Vs may be + or - as per 
switching time test circuit. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 

LOGIC 
INPUT 
t r < 10ns 
tf< 10 ns 

SWITCH 
INPUT 

SWITCH 
OUTPUT 

LOGIC "1" = sw. ON 

3 V ,r------, 
2.5Vj 

0---1 
-
I~ 

Vs -I=j;:==+=~-0.9 

0.1 

-- toff 

SWITCH 
INPUT 

2~~ 
_1.1N2 

SWITCH 
OUTPUT 

ton, +Vg S2 ~ D2 
toft, -Vg Vo 

Vs 0 ±7.5 V A SUFFIX S, '--~ 1 
INPUT I L...I V 

VS=±5.5VBS~:::~~r IN1 ~ lK~ I~~PF 

n. JVR 6v -== -=-Vo = Vs __ R_L_ _ (AEPEAT FOA S3 AND 54} 
RL + rOS{on} - 0 V -15 V IDGl64} 
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~ TYPICAL CHARACTERISTICS -(!) 
o 

-' 
"' " f' 
~ 

~ 
Z 
0 

~ 
~ , 
~ 
~ 

P 

)( <;. 
'f :> 

0 
~ 
OJ 

100 

1.8 

1.6 

1.4 

1.2 

0.8 

0.6 

0.4 

0.2 

o 

---

rDS(on) vs 
Temperature 

---

-50 -25 0 25 50 75 lOa 125 

T - TEMPERATURE (OC) 

;;:; 

Switching Time vs VD 
and Temperature 

I I 

vJ=Jov ...- ::;::; 
"",,-]1 

F-~I--"" ~ ~'t-
--- V O "'+10V 

~ 1 1 
'on VO =+10V 

1 1 
I I 

-55 -35 -15 5 25 45 65 85 105 125 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

105 

T - TEMPERATURE (OC) 

VIN(th) vs Temperature 

-so -25 0 25 50 75 100 125 

T - TEMPERATURE (Ce) 

"OFF" Isolation vs RL 
and Frequency 

.... 

r--.... 

I"-, 

V+ = +12 V, v- = -18 V 
VR=O,RL =7sn 

VIN ~ 2~~~1':' RMS 

106 107 

f - FREQUENCY (Hz) 
108 

Capacitance vs V D 

CAPACITANCE IS f= 1 MHz - -MEASURED FROM IS '" 0 
TEST TERMINAL 
TO COMMON. 

r-- f- Co)onJ 

CO(off) 

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

Vo - DRAIN VOLTAGE (V) 

1000 

1 ... z 
~ 100 
a: 
::> 

" ~ 
~ 

0 10 

"' ~ 
::> 
Sl , 
~ 
_ili 

0.1 

2.6 

;;: 2.2 

.s ... 1.8 
~ 
a: 
a: 1.4 " " ~ 

1.0 g, 
a 
z 0.6 0 , 

0.2 

25 

ISloff) vs Temperature 

i-"" 

45 65 85 105 125 

T - TEMPERATURE (OC) 

Supply Current vs 
Temperature 

I--- I+{~ 

1I-(on)1 

I-- IIR(on)i 

'1 I---

-so -25 25 50 75 100 125 

T - TEMPERATURE 1°C) 

Equivalent "OFF" Circuit 

1-42 

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

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

"' 
~ 
o 
>-
I- ~ 4 

~g 
!I-

S -2 , 
Z 
:> 

~ 
0 
~ 

"' " < 
~ 
0 
> ... 
::> 
10 
::> 
0 , 
0 

> 

-2 

-2 

-4 

-2 

-4 

-2 

-4 

-6 

-2 

-4 

-6 
-1.0 

- t--

VIN - lOGIC INPUT 

I 
,\ 

VGEN =+5V '-

1 \.. 
VGEN=+lV 

'\ 
1\ ".. 

VGEN '" 0 

1 
II VGEN--1V 

".. 
J 

11 VGEN =-5V 

V-
I 

1.0 2.0 3.0 4.0 

t - TIME (~s) 
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Monolithic 4-Channel Driver 
with PMOS Switches 

H 
Siliconix 

designed for . . . 
• Make-Before-Break Switching 

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

--110 ......... I ........ 1 ____ c. .... : • .-~; ..... e • • ~L ...... ".. ......... "' .. !:I ...... ............ ~ .. _ ... . 
as Sample and Hold Circuits 

DESCRIPTION 

BENEFITS 

• Easily Interfaced 
o TTL, CMOS, DTL Direct Drive Compa­

tibility 

• Reduces External Component Requirements 
o No Interface Components Required 
o Voltaqe-Limiting Diodes Protect PMOS 

Gates 

The DG 172 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 VL may be used to clock all four 
switches by switching the device from the ENABLE mode (;;. 4 V) to the INHIBIT mode (';;; 004 V). 

FUNCTIONAL DIAGRAM 
v+ 

12 

13 3 
'1 D 
Sz ,. 

'3 ' 

'. 
, 

I 
9 I 

I I 
IN, I I 

I I I 
• I I I 

IN, I I I --~ I 
I I 7 I I 

IN3 ____ ...J I 
I 

6 I IN. 
-------~ 

VL V- VR 

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

PIN CONFIGURATIONS 
Flat Package 

'3 ~:=;;:~2....i~~~'2 
54 8, 

NC 

V+ 

VR 

v-- VL 

IN4 IN, 

IN3 _~:::!I'i", -"i'.'!:::~-IN2 
TQPVtEW 

ORDER NUMBER: DG172AL 
SEE PACKAGE 5 

SCHEMATIC DIAGRAM 
VL 

10 

5 
v-

Dual-In-Line Package 

v+ 
12 

ORDER NUMBERS: DG172AP OR DG172BP 
SEE PACKAGE 11 

DG172CJ 

3 
D 

'3 ., 

,. 
'2 

, 
'3 

2 
0 84 

• Common to Substrate and Base of Package SEE PACKAGE 7 

©1980 Siliconix Incorporated 
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ABSOLUTE MAXIMUM RATINGS 

v+ to V- .......... · . . . . . ....... . . .. 36V Operating Temperature (A Suffix) -56 to 125°C 
V+ to VD ........ · . . . . . ....... . . .. 25V (B Suffix) -20 to 85°C 
V+ to Vs ..... · . ........... . · . . .. 25 V (C Suffix) o to 70°C 
'It'S to V- ...... · . · . ..... . ...... . .. 36V Power Dissipation * 
VD to V- .... · . .......... . ...... . .. 36V Flat Package** 750mW 
Vsto VD .. · . · . · . . ............. .. . 25V 14 Pin DIP (ceramic)*** 825mW 
VL to V- .... · . · . · . ............. . . .. 30V 14 Pin Plastic DIP**** . 470mW 
VL to VIN ... .. . . .. · . ... . . .. . . . .. ±6V * All leads welded or soldered to PC board 
VL to VR· ................ . . . . ... ±6V **Derate 10 mW/'C above 75°C 

VIN to VR ................ . . . ... · . . .. ±6V ***Derate 11 mW/'C above 75°C 
Current (Any Terminal) ........ .... . · . . .. 20mA ****Derate .6.3 mW/'C above 25°C 
Storage Temperature (A & B Suffix) ..... --£5 to 150° C "Absolute Maximum Ratings are stress limits only. Exceed· 

(C Suffix) ........ -65 to 125°C ing these limits may cause device damage. Electrical Charac· 

ELECTRICAL CHARACTERISTICS teristics define the functional operating limits. " 

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

MAX LIMITS 
TEST CONDITIONS. UNLESS NOTED: 

CHARACTERISTIC DG172A DG172B DG172C UNIT 

_56c C 25'C 125°C _20c e 25'C 85°e 25"C 
V+= 10V. v-"" -20 V, VL "" 5V, VR=O 

I~ Drain-Source 
150 150 250 150 150 200 200 VO'" 10V 

Is=-1mA 

I~ s rOS(on) ON Resistance 200 200 350 225 225 300 300 " Vo- a 
VIN"'O.8V 

...2. W 450 450 600 500 500 600 600 VO"'-10V 
Source OFF 4 ~ 'Sloff) Leakage Current -1 -1000 -5 -100 -10 Vs '" -10 V, Vo = 10 V 

VIN = 2 V -
5 ~ 'Dloffl 

Drain OFF -4 -4000 -10 -300 -10 nA VD=-10V,VS=10V Leakage Current -
6 'Dian) + IS(on) 

Channel ON 4 4000 10 300 1.0 VO=VS= 10V VIN '" 0.8 V Leakage Current 

7 , IINL 
Input Current, -0.5 -0.5 -0.5 -1 -1 -1 -1 mA VIN '" 0 Input Voltage Low aN IINH 
Input Current, 0.1 0.1 10 0.1 1 10 1 .A VIN '" 5 V Input Voltage High 

9 ton Turn-ON Time 0.3 0.5 0.08 Typ* 
See Switching Time Test Circuit 

100 toff Turn-OFF Time 0.75 1 0.5 Typ* .' ---'" y Source OFF 
11 N CS(off) Capacitance 5 Typical* VS'" D, 10'" 0 

-A Orain OFF 
12 M CO(off) Capacitance 18 Typical * pF Vo '" O,IS '" 0 f'" 1 MHz -, Channel ON 
13 C COlon) + CS(on) Capacitance 28 Typical * VO=VS"'-O 

-
14 Off Isolation Typ> 50 dB at 5 MHz* RL'" 100n,cL ~3pF 

~ ,+ Positive Supply Current 3 3 3 

~ 
, Negative Supply Current -5.1 -5.1 -5.1 

--lis 'L Logic Supply Current .. '" 5.7 5. 
mA ~ VIN"'O,OneChanneION 2.1 2.1 2.1 

~~ e erence ~upp y -3.6 -3.6 -3.6 'R Current 
--W P 1+ Positive Supply Current 10 10 10 -T, L , Negative Supply Current -20 -20 -20 .A 

~Y 
'L 4.5 4.5 4.5 mA VIN:; 5 V, All Channels OFF 

-Ta Logic Supply Current 
10 10 10 "A IR - 0 

~ 'R 
Reference Supply -4.5 -4.5 -4.5 mA Current 

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

SWITCHING TIME TEST CIRCUIT 

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

LOGIC 
5V--, r--- y 1yV 

INPUT V L V+ 
tr < 10ns 2.5V 

SWITCH 
SWITCH INPUT tf< 10ns 

0 '1 

~ 
°1 OUTPUT 

VS=+10V 

Rti JCL 
Va 

SWITCH v lOGIC 'N, rc»J 2K"-::- 1350F _.' T INPUT 

SWITCH O-r---' Va 0.1 
11 6VR OUTPUT v-J 

-- ton ~ toft 
-::- OV -20 V 

(1/4 CIRCUIT SHOWN) RL 
REPEAT FOR S2 - S4. VO'" Vs Rl + rOS(on) 

©1980 Siliconix Incorporated 
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TYPICAL CHARACTERISTICS 

! 
w ,. 
;:: 

~ 

~ 
z 
0 
;:: 
:l 
@ , 
~ 

P 
I -... 

> 
" -z 
? 

rDS(on) vs V D and 
Temperature 

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

Vo - DRAIN VOLTAGE (VOLTS) 

800 

600 or-

400 

r-..... 
200 ,--

o 

Switching Time vs V D 
and Temperature 

IL 

r- Vo +10V 
'L 

'off 

Vo 'ov ...... ----±:;; \on 
"/,71 VO =+10V_ 

Vo 'OV -
-55 -35 -15 5 25 45 65 85 105 125 

'00 
90 

80 

70 

60 

50 

40 

30 

20 

'0 

T - TEMPERATURE (OCI 

liN vs V IN and Temperature 

VIN - LOGIC INPUT VOLTAGE (VOL TSI 

"OFF" Isolation vs RL 
and Frequency 

11111111 

11111111 

11111111 ... , ...... AL -toon 

Ili 
'f.l. 

Rl - 1K n ..... 

III III 
III III 
III III 
106 107 

f - FREQUENCY (Hz) 

,08 

Capacitance vs VD or Vs 

80 
CAPACITANCE IS MEASURED 

70 

~ 60 

w 
50 " z 

" I- 40 13 
~ 

" 30 

" I 
20 " 

FROM TEST TERMINAL TO _ r- -
CrMMfNo L -' 

f= 1 MHz I I 
I I 

COlon) / 

Cotoff) ,/ 

'0 ds,o~' 
- - . .J '--

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

Vo OR Vs - DRAIN OR SOURCE VOLTAGE (VOL TSI 

1 '000 
I-

15 
0: 

~ 100 

" w 

~ 
~ 10 
I 

I D(off)/IS(off) vs 
Temperature 

10(offIIBSUFFIXI 
IOloff) (A SUFFIX) ::1 

V-

j 
i5 

i-"': V ~ SloffllB SUFFIX:\ § 
- 'S(off} (A SUFFIX) 

45 65 85 ,os 

T - TEMPERATURE (OC) 

Supply Current vs 
Temperature 

VINL =ov 
V 1NH = SV 

_='L-
_,~t--.. 

I HANDIRH ..... 

'25 

-'RL IL+~ -
I I 

-55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE (OC) 

SIGNAL 
SOURCE B 

Z= son 

"OFF" ISOLATION@; 20 LOG I~I 
IVLI 

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

1-45 

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

If RGEN, R L or CL is increased, there will 
be proportional increases in rise and/or fall 
RC times. 

-2 

-4 

~ 2 
o 
" 0 w 

~ -2 

g -4 

~ 6 

5 4 
o 
I 
I-

} 0 

-2 

-4 

-2 

--4 

-2 

-4 

-6 

f- ...., 

-, 

LOGIC IN 

I I 

II 
I ...... 
~GEr5t 

~GEr't 

f' 

JY 
iGEf"L 

VpENi 'I v 

Iv 5V IGENt 1. 

t-TiME (ps) 
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·m . High-Speed Driver with 
= JFET Switches desIgned for ••• 

H 
Siliconix 

0-... 
8 
i ... 
8 

• Fast Acquisition Speed in 
Scimple and Hold Circuits 

• Low Leakage Switching 
Applications i.e. Sample and 
Hold Circuits 

• High Frequency Signal 
Switching such as Vi 

• Low Distortion Swi 
Audio Signals 

• Low Level 
Impedance 

• Fast. Low Resist 
Ladders 

DESCRIPTION 

BENEFITS 

• Eliminates Large Signal Error 
o < 2 nA Leakage from Signal Channel in 

Both ON and OFF States 

• Increased Current Handling Capabilities 
o 200 mA Maximum Switching Current 

• Higher Bandwidth Switching Capabilities 
o Cross·Talk and OFF Isolation> 55 dB 

at 1 MHz (75 n Load) 

• Easily Interfaced 
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)"; 10 n 

The OG1BO 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) 

PART RON 
NUMBER TYPE (MAX) 

DG180 DualSPST 10 
DG181 Dual SPST 30 
DG182 DualSPST 75 
DG183 Dual DPST 10 
DG184 Dual DPST 30 
DG185 Dual DPST 75 
DG186 SPDT 10 
DG187 SPDT 30 
DG188 SPDT 75 
OG189 Dual SPDT 10 
DG190 Dual SPDT 30 
DG191 Dual SPDT 75 

@1980Siliconix incorporated 
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PIN CONFIGURATIONS 

Metal Can Package Flat Package Dual-In-Line Package 

" 
,. 

" " " " 
0, 0, 0, 0, 

DUAL SPST 
NC NC 

NC NC 

NC NC NC NC 

IN, IN2 IN, IN2 

V+ V-' V+ v-
SWITCH STATES ARE vL vL vR 

FOR LOGIC "1" INPUT TOP VIEW 
VL VR 

(POSITIVE LOGIC) 
QI>nER NUMBERS: TOP VIEW 

ORDER NUMBERS: 
DG180AA OR DG180BA ORDER NUMBER: DG111"" ...... n 1J(;1110B.-
DG181AA OR DG181BA DG181AL DG181AP OR DG181BP 
DG182AA OR DG182BA SEE PACKAGE 5 DG182AP OR DG182BP 

SEE PACKAGE 2 ·Common to Sub.trate and Base of Package SEE PACKAGE 11 
·Common to Substrate and Case 

DUAL DPST 

SWITCH STATES ARE 

FOR LOGIC "1" INPUT 

(POSITIVE LOGIC) 

SPDT 

Flat Package 

8. =:=;;:=ii£._¥=::::;~::J s, 
D. 
0, 
8, 

IN,------''''.---..I .... 

V+ 

, , 
TOP VIEW 

ORDER NUMBERS: 
DG184AL OR DG185AL 

SEE PACKAGE 5 

0, 
0, 

" 
IN, 

V-' 

·Common to Substrate and Base of Package 

Metal Can Package 
0, 

Flat Package 

NC ----;~="'-..... ="';;- NC 

SWITCH STATES ARE 
FOR LOGIC "1" INPUT 

(POSITIVE LOGIC) 

ORDER NUMBERS: 
DG186AA OR DG186BA 
DG187AA OR DG187BA 
DG188AA OR DG188BA 

NC 

0,=:0--.. 
S, 

IN 

V+ 

, , 
TOf'VIEW 

ORDER NUMBERS: 

NC 

0 2 
S2 

NC 

V-' 

DG187AL OR DG1B8AL 
SEE PACKAGE 5 

Dual-In-Line Package 

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

SEE PACKAGE 12 

Dual-In-Line Pack_ 

ORDER NUMBERS: 

SEE PACKAGE 2 
·Common to Substrate and Case 

·Common to Substrate and Base of Package 

DG1B6AP OR DG186BP 
DG187AP OR DG187BP 
DG188AP OR DG188BP 

SEE PACKAGE 11 

DUAL SPDT 

LOGIC 
SW1 SW3 
SW2 SW4 

0 OFF ON 
1 ON OFF 

SWITCH STATES ARE 
FOR LOGIC "1" INPUT 

(POSITIVE LOGIC) 

Flat Package 

8. 

0, 
O2 

" 
IN2 

V+ 

V L , , 
TOP VIEW 

ORDER NUMBERS: 
DG190AL OR DG191AL 

SEE PACKAGE 5 

" 
0, 
0, 
" 
IN, 

V-' 

·Common to Substrate and Sase of Package 

1-47 

Dual-In-Line Pack_ 

ORDER NUMBERS: 
DG189AP OR DG189BP 
DG190AP OR DG190BP 
DG191AP OR DG191BP 

SEE PACKAGE 12 
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ABSOLUTE MAXIMUM RATINGS 
V+ to v­
v+ to VD 

VD to v­
VD to Vs 

VL to v­
VL to VIN . 

VL to VR . 

VINtoVR· 

VR to V­

VR to VIN . 

Current (Any Terminal except S or DI • 

36V 

33V 

30V 

±22 V 

36V 

BV 

BV 

BV 

27 V 

2V 

30mA 

Currents (S or DI 30 n, 75 n 
10 n Only . 

Storage Temperature 
Operating Temperature (A Suffixl 

(8 Suffixl 
Power Dissipation* 
Metal Can * * . 
14 Pin DIP*** 
16 Pin DIP**** 

. 30mA 
200mA 

-65 to 150°C 
-55 to 125°C 
-20 to B5°C 

450mW 
B25mW 
900mW 

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

***Derate 11 mW/oC above 75°C. 
****Derate 12 mW/oC 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·o C. Lots are sample tested for AC 
parameters and high and low temperature limits to assure conformance with specifications. 

B SUFFIX 

15 300 

300 Typical' 

_250 

21 Tvpical' 

17 Typical* 

17 Typical' 

Typical> 55 dB at 1 MHz * 

9 Typical' 

6 Typical" 

14 Typ,cal' 

Typical> 50 dB at 10 MHz 

,,>0 

TEST CONDITIONS, UNLESS NOTED: 

v+ ~ 15 V, v_ .. -15 V, VL .. 5 V, VR " 0 

n VO --l.5V 

VS -l0V,VO --l0V 
V+-l0V,V---20V 

Vs -7.5 V, Vo - -7.5 V 

IS~ lOmA 
VIN-O.SVor2.0V 

Vo -l0V,VS --l0V VIN-2.0VorO.8V 
V+-l0V,V---20V NOle2 

Vo -7.5 V. Vs - -7.5 V 

VD~VS~-7.5V 

See Switching Time Test Circuit 

pF VO -5V,IS-0 

Vo -VS-O 

VO~-7.5V 

VS-10V.VO~-10V, 

V+~10V.V-~-20V 

VS~7.5V,VO~-7,5V 

'S- lOrnA 
V'N~0.8Vor2.0V 

VO-10V,VS--lOV, V'N~2.0VorO.8V 

V+~10V,V-~-20V Note 2 

VO-7,SV,VS--7,5V 

VO~VS~-7.5V 

See Switching Time Ten Circuit 

Vs -5V,IO~0 

pF Vo -5V.IS~0 

Vo-Vs-o 

VS-l0V,VO--10V. 
V+~10V,V-~-20V 

VS-l0V,VO--l0V 

IS- lOrnA 
V'N~0.8Vor2.0V 

VO-l0V,VS--l0V, V'N~2.0VorO.8V 
V+ ~ 10 V, V- ~ -20 V Note 2 

r_--------:,--"'7'::::------+--~--~r_""-+_--+_--~'-00_\ Vo - 10 V, Vs - -10 V 

-250 

~------~~~~-----+--~--~r_--+_--+_--~~ ,A 

150 
See Switching Time Test Circuit 

9 Typical' 

6 Typical' pF VO~-5V,IS~0 

14 Typical' 

Typical> 50 dB at 10 MHz 

NOTES: 1. VIN = 0.8 V or 2.0 V to turn ON switch under test. 2. VIN = 0.8 V 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 

TEST CONDITIONS, UNLESS NOTED: 
V+ = 15 V, V-=-15 V, VL =5V, VR =0 

CHARACTERISTIC DG180,DG181 DG183 DG186 
DG183,DG187 DGl84 DG187 

UNIT 

DG190,DG191 DG185 DG188 

1+ Positive Supply Current 1.5 3 0.8 

1- Negative Supply Current -5 -5.5 -3 

IL Logic Supply Current 4.5 4.5 3.2 
AIIVIN=OV 

IR Reference Supply Current --2 -2 -2 
mA 

1+ Positive Supply Current 1.5 0.1 0.8 

1- Negative Supply Current -5 --4 -3 

IL Logic Supply Current 4.5 4.5 3.2 
All VIN = 5 V 

'- ~:~G,cln .. 1:l' ., .......... Iy ~ ... 'felt~ -:' '" 
CMJA '" NC - DG184,DG185 CMJB + NC - DG181, DG182, CMJC + NC - DG187, DG188 

CMJC + NIP - DGl86 CMJA + NIP - DG183 DG190,DG191 
CMJB + NIP - DG180, DG189 

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

DG180 - DG185 

SWITCH 
INPUT 51 

0-+----<7" 

SWITCH 
OUTPUT 

....... +<Hr-..... -O vO 

SWITCH 
INPUT 

DG186 - DG191 

S, 
ton. VS"'+3V [ 
toff.VS=-3V OS.:.,, +-----0' 

SWITCH 
OUTPUT 

vo 

cL I,oPF 
v -v RL 
0- S RL + rOSlon) 

(REPEAT TEST FOR 
IN2 AND 52' Vo=Vs __ R_L_ 

RL + rOSlon) VEE 
-15V 

(REPEAT TEST FOR 
IN2• 52 AND 84) 

LOGIC "'" = SW. ON 

~~p~~ 3 V ,r-----,. 
tr < 10n5 
tf < 10n5 

1.5V NOTE: LOGIC INPUT WAVEFORM 

APPLICATION HINTS* 

v+ 

Switch 
Positive 

Family 
Supply 
Voltage 

(V) 

Ion +15** 

and +10 

30n +12 

+15** 

75n +10 

+12 

SWITCH 
INPUT VS-~;;':f::::::~::~_±3V 

SWITCH 
OUTPUT 

v-
Negative 
Supply 
Voltage 

(V) 

-15 

-20 

-12 

-15 

-20 

-12 

VL VR 
Logic Reference 

Supply Supply 
Voltage Voltage 

(V) (V) 

+5 Gnd 

+5 Gnd 

+5 Gnd 

+5 Gnd 

+5 Gnd 

+5 Gnd 

VIN' 
Logic Input Vs 

Voltage Analog 

VINHMinl Voltage 
VINL Max Range 

(V) (V) 

2.0/0.8 -7.5 to +15 

2.0/0.8 -12.5 to +10 

2.0/0.8 --4.5 to +12 

2.0/0.8 -10to+15 

2.0/0.8 -15to+l0 

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- = -15 V, VL = 5 V, 
VR = Gnd. 
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IS INVERTED FOR SWITCHES 
THAT HAVE THE OPPOSITE 
LOGIC SENSE CONTROL 
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TYPICAL CHARACTERISTICS 
Supply Current vs Temperature liN vs VIN and Temperature 

100 ,,-....,.-r-,--,-r-~-,:-, 
V 1NL - 0 

f--+--t-t-+-+-+ V 1NH = 5 V 

~ 80 ~+--t-t-+-+-,t-+--t-4 
.3 

ffi " ~ 60 f--+--t-f"'.<1 ........ - -IINL 

:: " 
iC 40 f-+-+-f-+-+-IP"-k--+---1 
~ I""'--
I 

~ 20 f--+--t-t-+-+-t-+--t-4 
t-+-+-+-+-+-+-~-I~-

1+ 

t- "NH +-+-+-+-+-+---1 
o ~~~_L-."-~~~~~~ 
-55 -35 -15 5 25 45 65 85 105 125 -55 -35 -15 5 25 45 65 _85 105 125 

T - TEMPERATURE eel 

10 n 
DG180 
DG183 
DG186 
DG189 

T - TEMPERATURE (OC) 

rDS(on) vs Temperature 

~100mfDm Q Vo" VA(max) 
~ IS =-lOmA 
z 

~ 
~ 
z 

~10m~-~ 
~ 
g 
z 
~ 
o 
I 

-50 -25 0 25 50 75 100 125 

T - TEMPERATURE 1°C) 

Switching Time vs VD 
and Temperature 

230,,--,-r--r-r-r-,-,--, 

9~5·~5---!3:;-5-_-';,'5;-:5'-=25'---'4!;:5---:!65;-:8:!::5~'0'.:-5~125 

T - TEMPERATURE (OC) 

Leakage vs Temperature 

100 V+-l0V 

V " 20V 
VL - 5V 
VR=O 101ll!1m/ 

IS(Of~/ L 
I-'O(on) + 'S(on) 

T _ TEMPERATURE 1°C) 

30n 

DG181 
DG184 
DG187 
DG190 

rDS(on) vs Temperature 

-15 25 65 105 

T - TEMPERATURE (OC) 

Switching Time vs VD 
and Temperature 

120 f--+--+-t-+-+-t-+--+-4 

50 L--L~_~-L~_~-L~~ 
-55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE (OC) 

I D(off) vs Temperature 

1000 1!'=''''''''' .... ''''''''_,...,='''''''=='''''9 TEST LIMITS ~E v+ = lOV, v- - -20 V 
• BSUFFIX =f=Vl =5V,VR =O 
• ASUFFIX - VO=-10V,VS=10V 

A SUFFIX 

0.1 I""""'" 
25 45 65 85 105 125 

T - TEMPERATURE re) 

1-50 

~ 

75 n 

DG182 
DG185 
DG188 
DG191 

rDS(on) vs Temperature 

~z 1000 ~~g~~~~~!V~S~-~'~O~V~ : 10 = 10mA 

~ 
~ 
z 
o B SUFFIX 

Wl00.~ Ii '5 ASUFFIX == 
'" z 
~ 
o 
I 

g 10 L-~-L~ __ ~-L~ __ ~~~ 
~ -55 -15 25 65 105 

T - TEMPERATURE (OC) 

Switching Time vs VD 
and Temperature 130 1==+=t=l==+=l=l==I==t=1 

120 f--+-t-t--+-t-+-+--t-4 

50 L-~~ __ ~~~ __ ~~~~ 
-55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE (Oc) 

I D(off) vs Temperature 

0.1 L--'---'---'-~_~~-'--~--'--' 
25 45 65 85 105 125 

T - TEMPERATURE (OC) 

©1980 Slllconlx Incorporated 



TYPICAL CHARACTERISTICS (Cont'd) 

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

VL V. 

f5V ?'OV ! 
t! 

~ .. RGEN.= 0 D Z Vo " -!- VGEN S 
Rki kCL 

e-

-D-f>--1 ~ 
-J,- 10K -::-1'0PF " IN I 

" 
LOGIC 11 

iVR .~ ~20V INPUT 
V-

-::-

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

DG180, DG183, DG186 
DG189 

w 

~ " " !:; 0 
0 • 2- .. 
> .- e-
e- ~ .. 
~ !!; 
~ 2 " .2 

" a a 0 g 0 g LOGIC INPUT 
I 

I Z 
Z ;;-;;-

10 "0 

5 I 1\ 
'5 J 0 0 

VGEN=10V 

• r" .. 
• - ~ 

I 
., 

2 
J "- '2 

~ 
0 0 VGEN = 5V 

~ 2-
w 0 
~ 2-

~ w 

" > 2 " e- f 
e- .2 

::> 0 6 
I!: \ f' > 0 
::> -2 e-
0 ::> 
I VGEN - 0 I!: -2 

0 ::> 
> 0 

2 
, 

A 
0 .2 

0 
> 

\ 0 
-2 

V -2 -, , -, 
-S 

VGEN--5V -. 
5 

.S 
0 

\ 1/ 0 
-S 

.I -5 
-10 

VGEN=-10V -10 
0 D.' 0.8 1.2 1 .• 

t-TIME("sec) 

Capacitance vs VD or Vs 
10 n FET 

'" I VINL -a.BV 

I 
VINH=2V 

2. 
f =1 MHz 

I 
I".,.CSloffl 

22 
N 

_I. -
18-~ COlon) + eSlon) 

~ -I. ~Oloif)-- C-

10 L 
-8 -. 0 • 8 

"_- .. :..".,".,o .... r ~ .... ";;, ... c v'-'~ ; .... ut l·: .... ~.:: .. ; 

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

DG190, DG191 

LOGIC INPUT 

, 
\ 

VGEN = lOV 

I 
J \.. 

VGEN - 5V 

IA 
\ ~ 

VGEN =0 

, I--'"" 

I 

VGEN=-SV 

I Vr-
I / 

VGEN =-10V 

0 D.' 0.8 1.2 I .• 

t-TIME (us) 

1·51 

Capacitance vs VD or Vs 
30-75 n FET 

20 

I I I VINL=O.8V 
18 

I I I 
VINH'"2V 
f= 1 MHz 

16 
COlon) + eSlon) ! 

" w 

" 12 z 
;0 i"-

~ 
10 

8 
I""'-r- eSloff) 

" i'", C~'~I--I • -
" • 

CAPACITANCE IS MEASURE6 FJOM _ 2 
TEST TERMINAL TO COMMON 

0 
-10 -8 -6 -4 -2 0 2 • • 8 10 

":u _. ';:t "'~:.;.~ ..... !::"""·~"'c VOl TA.GE (\lOL T~) 

Equivalent "OFF" Circuit 
30-75 n FET 

0.1 pF 

~I 3':~P; 1 g 

) 200 I! t r'p~ J ~ L 

I I 

Equivalent "OFF" Circuit 
lOn FET 

0.1 pF 

£1 +"1 g 

+ 200n~ T14P~ ~L 
"OFF" Isolation vs Frequency 

10n FET 

100 V+ -15 V 
V-=-15V 

~ VR=O 
80 z VL = 5V 

0 RL"" 7sn 
>= 
" VIN~220mV RMS 

~ 60 

"-
~ 
~ 

P 40 

2'1"::' 
~~ 20 

0 
105 IDS 107 108 

f - FREQUENCY (Hz) 

"OFF" Isolation vs Frequency 
30-75 n FET 

100 

90 ....., , 80 

z 70 0 

~ 60 
I'\. ~ 50 

l:: 40 
S' V+=+15V 
I 30 V-=-15V 

zi"' VR =0 » 20 
VLOGIC" +5 V 

10 RL =1SU 
VIN ;;:. 220 mV RMS 

0 
lOS ,.6 107 108 

f - FREQUENCY 1Hz) 

.. 
©1980 Slliconlx Incorporated 

g ... 
~ g ... 
-0 ... 
r .. --I 

-

~ 
,1' 
a 
J 
)C' 



Dual Monolithic SPST CMOS H 
Analog Switch 
designed for • • • 
• Low Transient Switching 

i.e. Sample and Hold Circuits 

• Switching Multiple Signals 
such as Multiplexing Inputs 

• TTL Compatible Switching 
Systems 

• High Frequency Signal 
Switching, such as Video Signals 

DESCRIPTION 

BENEFITS 

• Environmentally Rugged 
o Latch-proof CMOS 

• Easily Interfaced 

Siliconix 

o TTL, DTL and CMOS Direct Control 
I nterface Over 
Range 

Military Temperature 

• 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 

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 Package 

v+ (SUBSTRATE AND CASE) 

D2 
TOP VIEW 

ORDER NUMBERS: 

ORDER NUMBERS: 
DG200AP OR DG200BP 

SEE PACKAGE 11 

DG200CJ 
SEE PACKAGE 7 

DG200AA OR DG200BA 'Optional (Normally Left Open) 

SEE PACKAGE 2 $WITCH STATES ARE FOR LOGIC "1" INPUT (POSITIVE LOGIC) 

SCHEMATIC DIAGRAM (Typical Channel) 
V+ 

IN 

·OPTlaNAl (NORMALLY lEFT OPEN) 

v-

1-52 

Dual-In-Line Package 

V+ 
(SUBSTRATE) 

..... -I-__ ~D 

©1980 Siliconix incorporated 



ABSOLUTE MAXIMUM RATINGS 
VIN and VREF to Ground 
Vsor VD to V+ 
Vs or VD to V-
V+ to Ground 
V-to Ground 
Current, Any Terminal Except S or D 
Current, S or D 
Current, S or D Pulsed 

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

HB Suffix) 
(C Suffix) 

-0.3 V, V+ 
0, -32 V 
0,32V 

16V 
-16V 
30mA 
20mA 

100mA 
. -55 to 125°C 

-20 to B5°C 

o to 70°C 

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

Power DiSSipation (Package)* 
Metal Can** 
14 Pin DIP*** 
14 Pin Plastic DIP**** 

-65 to 150°C 
-65 to +125°C 

450mW 
825mW 
470mW 

* Device mounted with all leads welded or soldered 
to PC board. 

**Derate 6 mWfC above 75°C 
***Derate 11 mWfC above 75°C 

****Derate 6.5 mWfC above 25°C 

"Absolute Maximum Ratings are stress limits only. Exceed­
ing these limits may cause device damage. Electrical Charac­
"'Qri~ti,.~ rlD~;..,t:J thp flJnrtionaJ opera tina 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 NDTED: 

CHARACTERISTIC 
TVPt A SUFFIX B/CSUFFIX UNIT V+ = 15 V. v- = -15 V, Gnd = D, VREF = Open*** 2SoC 

_55°C 25°C 125°C -201 25°C 851 
DoC 70°C 

1 VANALOG 
Minimum Analog Signal 

±15 ±15 ±15 ±151 ±15 V Switch ON IS = 10 rnA Handling Capability 

"2" Drain Source 45 70 70 100 BO 80 100 VD - 10V VIN O.BV. --r S rOS(on) ON Resistance 
n 

45 70 70 100 BO 80 100 VD--1OV IS=-l rnA 
--:- W 

+0.01 2 100 5 100 Vs - 14 V. VD - 14 V 4 I Source OFF ---s T ISloff) Leakage Current -0.02 -2 100 5 100 Vs 14V. Vo 14 V 
--::- C +0.01 2 100 5 100 VO-14V,VS 14 V VIN = 2.4 V 

~H 1010ff) 
Drain OFF nA 

--; Leakage Current -0.02 -2 100 5 100 Vo 14 V, Vs 14 V 

--4- Channel ON +0.1 2 200 5 200 VD Vs 14 V 

9 
10(on) Leakage Current -0.1 2 200 5 200 Vo Vs 14 V 

VIN,O.BV 

~I Input Current 0.0009 -1 -10 -1 10 VIN 2,4 V 

-.!.!. N 
IINH Input Voltage High 0.005 1 10 1 10 VIN- 15V 

12 P IIN(peak) 
Peak Input Current 

-150 "A See Curve liN vs V1N 

-~ 
Required for Transition 

Input Current, 13 IINL Input Voltage Low -.0015 -1 -10 -1 -10 VIN' 0 V 

~ ton Turn-ON Time 440 1000 1000 

370 500 500 
ns See Switching Time Test Circuit 

~e toft Turn-OFF Time 

CS(aff) 
Source OFF 

9.0 VS,O,VIN'5V 16 N Capacitance 
-A 

Drain OFF' 
17 M CO(afl) Capacitance 9.0 pF VO,O,VIN,5V f"" 140 kHz 

1----;8 ~ COlon) + eSlon) Channel ON Capacitance 25 Vo - VS' 0, VIN - 0 
1-

~~N, 7 5v':i:~ f,1 ~O~'k~~ 15 pF. 
19 OFF Isolation 72 dB 

I~ 
1+ Positive Supply Current +2.3 4 4 

S I Negative Supply Current -2.3 4 -4 
Both Channels "ON," V IN ::: 0 

I~ U rnA 

I-#. P 1+ Standby Pos~tive Supply Current +0.7 2 2 

23 1- Standby Negative Supply Current -0.6 -2 -2 
Both Channels "OFF," VIN "" 5 V 

NOTES: ICXE 

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

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

u"OFF" isolation ~ 20 log VSIVO. VS::: input to OFF switch, Vo ::: output 

.... Functional operation is possible for supply voltages less than 15 V, but the input logic threshold will shift. For V+ '" -V- = 10 V, 1.4 V may be 
applied t~ V R EF terminal. The V R EF terminal has AI N ~ 21 K n. See Applications Section. 

SWITCHING TIME TEST CIRCUIT 

Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vs may be + or - as per 
switching time test ci rcu it. Vo is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of. output waveform. 0yN +l~V 

VREF V+ 
LOGIC "0" = SW ON SWITCH 

SWITCH 

~~~~~ 3.6 V---, 
INPUT 

8, {o. 0, OUTPUT .--
'r<20.ns ."" VS=+5V 

Rtl ~CL 
Vo 

1f< 20ns IN, -Q-t>J. 0 LOGIC 'K"_ 135PF INPUT 

SWITCH V 

bGND 
_~_1 (REPEAT TEST FOR IN2) INPUT S 

VI 

v-

-=-
OV -15V 

;~~~~~ 0 
Vo O.t RL - 'on - lot, Vo = Vs RL + rOSlon} 

©1980 Siliconix incorporated 
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TYPICAL CHARACTERISTICS 

o 

rOS(on) vs Vo and 
Temperature 

V+ = +15 V 

V-""-15V 

I 
125.1e I-" 
25·Gp 

155!e I-" 
1 1 

-15 -10 -5 10 15 

]: 
w ,. 
~ 

" z 
i' 
re 
~ 
I 

;; 

"" 

lK 

800 

600 

400 

200 

o 

-25 0 

~ -20 0 

a: a -15 
I-

it z o -10 

§ 

0 

0 

I -50 

=~ 

Vo - DRAIN VOLTAGE (VOL IS) 

-:: 

Switching Time 
vs Temperature 

v+ = +15 V 
V-=-lSV 

~ -----I-" 

_f-:"'" tTf 

55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE (OC) 

I v+ = +15 V 

I V-=-lSV 

-5S"C 

r 2~.d 
12S"C 

1 TYPVTh 2 

VIN - LOGIC INPUT VOLTAGE (VOLTS) 

VTh (Input Logic Threshold) 

vs Power Supply Voltage 
1,5 

~ ~ 
0 
? 
9 
0 

~ i» -~ 

~ ~ 'i>i" 
a: 

'" l-
e> a 
9 0,5 
I-

~ 
-", 
I-
> 

10 11 12 13 14 15 

V+ = IV-I. POWER SUPPLY VOLTAGE (VOLTS) 

rOS(on) vs Vo and Power 
Supply Voltage 

Vo - DRAIN VOL TAGE (VOL lSI 

IS(off) or IO(off) 
vs Temperature' 

10 __ 

45 65 85 105 125 

IO(on) vs Temperature' 

g 
com 
~ 25 45 65 85 105 125 

,= 

o 

T - TEMPERATURE (OC) 

Supply Current 
vs Temperature 

V+ = +15 V 

vi=-]"v 
I I 
I I 

J""'-. 1+,11-1 BOTH CHANNELS ON 

"N-l.1 I 
r J:: 

- r-,l"J BOJH C~ANjELS ~FF , "(' ''j' 'j 

I r I 
-55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE (OC) 

*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. 

1-54 

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

If RGEN, RL or CL is increased, there will 
be proportional increases in rise and/or fall 
RC times, Applying VGEN to 0 rather than 
S results in much greater spikes. 
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5 

I-

-1 
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LOGIC INPUT 

\ 
"-

VGEN-l0V 

" 
VGEN=5V 

r 
VGEN = 0 

/ 

VGEN=-5V 

V 

VGEN = -10 V 

t-TIME (t/s) 
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TYPICAL CHARACTERISTICS (Cont'd) 

0.1 pF 

IS) 2.5pF IG) 

f 
6.6pf 

v. 

I 
0.9pf 

APPLICATIONS 

"OFF" Isolation Equivalent Circuit and Data 

'.----
2.5pF (0) 

'Tt- l 0.9pf 

In-
4.2K Vo 

0.9pF 

I 1.3K 

iii 

'" z 
0 

~ 
~ 
~ 
~ 

0 

" 
~\~ 

'00 .--.... ""mTI--,,...,..-.....,.....,..~.......,, 
V+-+15V,V---15V 

f--+-+-HoIlIlI--+- V GND '" 0 

80 p.,H++I+HI<,,-+-~~~~~ ~::: 
lKn '\ 75n 

60 

40 

20 

~ 0 r-r-t-rn'TTTT--..-rrmm---r-TTTTTm 

Application Hints" 
~ ~-3f--+-+++I~~~~~-+++~ 

> .... ~~ ~ -6 ~t:+:t:tj:mt:::::j::t:~m:=t:t:/:~ 

V+ V- VREF 
Positive Negative Reference 
Supply Supply Pin 
Voltage Voltage Connection 

(V) (V) (V) 

+15"" -15 Open 

+12 -12 Open or 
1.4 V 

+10 -10 1.4 V 

+8··· -8 1.4 V 

Logic Inputs 

VIN 
Logic Input 

Voltage 
VINH Mini 
VINL Max 

(V) 

2.4/0.8 

2.4/0.8 

2.4/0.8 

2.4/0.8 

Vsor 
VD 

Analog 
Voltage 
Range 

(V) 

-15to+15 

-12 to +12 

-10 to +10 

-8 to +8 

i~f--r+~~-1-r~~-+++~ 

c[ -22.5 f--+-+++I~~~~~-++++ttfll 

~ -4S 0 f--+-+++I'f-ftI---!~I-+ti~-+++tttffl 
~ -67 5 f--+-+++Iitl/t---!~I-+ti~-+++tttffl 
I -90.0 L-,-.Ll'--'-'-llLU.-----'---'-.Llluu,,-i--'--'.llLW, 

105 108 ;07 ,08 
FREQUENCY (Hor) 

"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, VREF = Open. 

"""Operation below ±8 V is not recommended. 

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

The input voltage characteristics have a current spike occurring at the transition voltage when the logic goes from VINH 
to VINL' If a series resistor is used for additional static protection, it should be limited to less than 4.7 Kn 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 Kn ±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. 

Rl x R2( V+ -1) 

·SHUNT· [ •••• 2 (f-.)] 
Calculation of RSHUNT 

Where Rl ~220 Kn: nominal values, 
R2 ~ 23 Kn ±30% run to run 

Example: for V+ = 15 V, VTR I P = 5 V, using nominal R 1, R2 calc RSHUNT = 58 Kn. 

©1980 Siliconix incorporated 
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APPLICATIONS (Cont'd) 

VIN1 

CH, 

VIN2 

CHz 

-16V 

Programmable Gain Non-Inverting Amplifier 

with Selectable Inputs 

NC 

VOUT 

18Kn 

2KG 

Non-Inverted Operation (logic 1 = ON) 

Can be used with a second DG200 connected in 
the standard way to make a DPDT without 

the need for an additional inverter. 

lOOK II ., 
IN, 

'2 

IN2 

3' 
lN914 

":" 

+15V 

-15V 

n TTL·CMOS 
..J UDGle IN 

....... ----.... -00, 

....... ----.... -002 

NOTE: Both channels switch simultaneously 

I ntegrator Reset 

+15V NC 

B 1lO1i 

V,N()--f---+----rr 
5 lOOK 11 

RESET AND HOLD -15 V 

NOTE: Pin connections ~hown for metal can package 

1-56 

C 
(100 pF -1 ",FI 

+15V 

t2 

VO= ~ f VINdt 

tl 

(e in pF) 
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APPLICATIONS (Cont'd) 

TV CAMERA 1 

VIDEO SWITCH 
(f: DC to 10 MHz) 

+15V OPEN 

~15V 

VIDEO SWITCH WITH VERY HIGH OFF ISOLATION 
(f: DC to 10 MHz) 

• 45dBISOlATIONl:JT10MHzOFFCAMERA 
TOON CAMERA 

• 40 dB ISOLATION AT 10MHz. LOAD FROM 
EACH CAMERA WHEN BOTH ARE OFF 

• u.:) 00 UN Ir,,':::: "U'''' _::...,;) 

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

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

• 1.0 dB ON INSERTION LOSS 

'--------+--t---..... ---t-- CAMERA 1 SELeCT 

CAMERA 2 SELECT 

NOTE: Pin connections shown are for metal can package 

©1980 Siliconix incorporated 
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APPLICATIONS (Cont'd) 

A Latching SPDT 

The latch feature insures positive switching action in response to non-repetitive or erratic commands_ The A1 and A2 inputs 
are normally low_ A HIGH input to At turns S2 ON_ Desirable for use with limit detectors, peak detectors, or mechanical 
contact closures_ 

+V{50r '5V~ 

'5V 

QUAD 2·INPur NAND GATES 
TTL-DM5400 or DM7400 

CMOSCD4011 or MM74COO 

COMMAND 

~ ~ 

"5 NC 

'0 

DG200 

o 5 

V-

-15V 

TRUTH TABLE 

STATE OF SWITCHES 
AFTER COMMAND 

~ ~ 
0 o (normal) same same 

0 1 ON OFF 

1 0 OFF ON 

1 1 INDETERMINATE 

Operation From a Unipolar Supply 

R, 
10K £/ 

-, 
I 
I ___ :::...J 

15 v OPEN COLLECTOR TTL 

NOTE: Pin connections shown for metal can package 

+30V 

10 

v. 

DG200 

V-

0.;; V ANALOG';; 30 V 

1-58 

NC 

'-_--'0+8:...:, 5 Vour 

GNO 

lN965 
15V 
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Quad Monolithic SPST CMOS H 

Analog Switch 
designed for . . . 
• Low Transient Switching 

i.e. Sample and Hold Circuits 

• Switching Multiple Signals 
suer. as MlIiiipit:xing inpuT::» 

• High Frequency Signal 
Switching 

• TTL Compatible Systems 

DESCRIPTION 

BENEFITS 

• Environmentally Rugged 
o Latch-proof CMOS 

• Reduced Switching Error 
o Low Charge Coupling 

• Easily Interfaced 

Siliconix 

o TTL, DTL and CMOS Direct Control 
Interface Over Military Temperature 

• 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 

c 
Q 
~ o -

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 l> 
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 "a" at the input to the driver (0 V to 0.8 V) the switch will be ON, and a logic a 
"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 0" 
certain PMOS circuits. Switch action is break-before-make. 'ft 

~------------------------------------------------------------~-
PIN CONFIGURATION 

IN, 

0, 
s, 

Dual-in-Line Package 

ORDER NUMBERS: 
DG201AP OR DG201BP 

SEE PACKAGE 12 

DG201CJ 
SEE PACKAGE 8 

*Qptional (Normally Left Open) 

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

SCHEMATIC DIAGRAM (Typical Channel) 

v+ 

IN 

"OPTIONAL (NORMALLY LEFT OPEN) 

v-

1-59 
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ABSOLUTE MAXIMUM RATINGS Operating Temperature (A Suffix) -55 to 125°C 

VIN and VREF to Ground -0.3 V, V+ (BSuffix) -20 to 85°C 

Vs or VD to V+ 0, -32 V 
(C Suffix) o to 70°C 

Vs or VD to V- 0,32V 
Power Dissipation (Package)* 

16 Pin DIP** 900mW 
V+ to Ground. 16V 

16 Pin Plastic DIP*** 470mW 
V- to Ground. -16V 

Current, Any Terminal Except S or D 30mA *Device mounted with all leads soldered or welded 

Continuous Current, S or D 20mA 
to PC board. 

**Derate 12 mW/C above 75°C Peak Current, S or D 
***Derate 6.5 mWfC above 25°C 

(pulsed at 1 msec, 10% duty cycle max) 70mA 
"Absolute Maximum Ratings are stress limits only. Exceed· 

Storage Temperature (A & B Suffix) -65 to 150°C ing these limits may cause device damage. Electrical Charac· 
(C Suffix) -65 to 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 
TEST CONDITIONS, UNLESS NOTED: TYPt 

BIC SUFFIX CHARACTERISTIC 25°C 
A SUFFIX UNIT V+ '" 15 V, v- = -15 V, Gnd '" 0, VREF = Open*** 

-5SoC 25°C 125°C 200 CI 25¢C 85°CI 
O'C 70°C 

1 VANALOG 
Minimum Analog Signal 

±15 ±15 !15 ±15 i15 V Switch ON IS = 10 rnA 
Handling Capability 

1- 175 175 250 200 200 250 VO'" 10 V 2 S Drain-Source 115 
:-W rOS(on) ON Resistance 

n VIN=O.8V,IS=-1 mA 

1-2 I 75 175 175 250 200 200 250 Vo - -10 V 

I~T Source OFF 0.01 1 100 5 100 VS=14V,VO--14V 

5 C IS(off) Leakage Current -0.02 -1 100 -5 100 Vs 14V, Vo 14V 
I-H VIN = 2.4 V 

I~ Drain OFF 0.01 1 100 5 100 Vo 14V, Vs 14V 
IO(off) Leakage Current 

nA 
7 -0.02 -1 -100 -5 -100 VD- 14V, Vs 14V 

12 Drain ON 0.1 1 200 5 200 Vo = Vs - 14V 
ID(on)~ Leakage Current -200 -5 200 VD Vs 14V VIN = 0.8 V 

9 -0.15 -1 
1"10 I 

Input Current, -.0004 -1 -10 -1 -10 V,N - 2.4 V 

I" N I'NH Input Voltage High .003 1 10 1 10 V,N 15 V 
I-~ Peak Input Current 12 T I'N(peClk) Required for Transition 

-120 "A See Curve 'iN vs V,N 

1-
13 I'NL 

Input Current, 
-.0004 -1 -10 -1 -10 VIN = 0 Input Voltage Low 

14 'on Turn·ON Time 580 1000 
I- n, See Switching Time Test Circuit 

I~o toft Turn-OFF Time 370 500 
Source OFF 16 V CS(off) Capacitance 

7 Vs = 0, VIN = 5 V 

I-N 
A 

CD(otf) 
Drain OFF 7 pF VD = 0, V,N = 5 V f = 140 KHz 17 M Capacitance 

-I 
Channel ON 18 C CD (on) + CS(on) Capacitance 

20 VD = Vs = 0, VIN = 0 
1-

19 Off Isolation .... 54 dB 
V ,N =5V,R L =1Kn,CL =20pF 
Vs = 7 VRMS, t = 500 kHz 

20 S 1+ Positive Supply Current 2.1 4.0 4.0 
I-u One Channel "ON," VIN =0 

1.22 p 
1- Negative Supply Current -2.1 -4.0 -4.0 

mA 
22 P 1+ Standby Positive Supply Current 1.4 3.0 3.0 

1- l All Channels "OFF ," VIN = 5 V 
23 V t- Standby Negative Supply Current -1.4 -3.0 -3.0 

tTypical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing. ICX-F 

* I D(on) is leakage from driver into "ON" switch. 
IVsl 

"*"OFF" Isolation = 20 log IvDI 

"""FunctIOnal operation is possible for supply voltages less than 15 V, but the input logic threshold will shift. For V+ = IV-I = 10 V, +1.4 V 

may be applied to the V REF terminal. The VF!EF terminal has R'N ~ 21K n. See the Applications Section 

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

0yN +l?V lOGIC "0" "SW ON V REF V+ 
lOGIC SWITCH 
INPUTJ.5V~ INPUT SWITCH 
t r <20ns 50% S, 

~ 
0, OUTPUT RL 

tf<20ns 0 Vs = +2 V 

Rkl ±Cl 

Vo VO=VS---
Rl + rOS(on) 

SWITCH V LOGIC 
IN, pt>J 1Kn -= lJ5PF INPUT S 

VI 

INPUT 

~~~!~~ 0 
Va 0.1 11. 

6GND 4~.1 (REPEAT TEST FOR 1N2' IN3 AND IN4) V-- too - toff -= OV -15V 

©1980 Slliconlx Incorporated 
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TYPICAL CHARACTERISTICS 

w 
u z 

~ 
~ 
z 
0 
w_ 
u~ 

~" :>:1: 
Sl9 
Z « 
~ 
0 
I 

§ 
Ef 

200 

100 

rOS(on) vs Vo and 
Temperature 

V+"' +15 V 
V-=-1SV 

-15 -10 -5 10 15 

1000 

BOO 

-w 

" ~ 600 
~ z 
i 

" 400 

~ 
I 

200 

Vo - DRAIN VOLTAGE (VOLTS) 

Switching Time vs 

Temperature 

V+=+15V 
V-=-lSV 

'00 f-

--n 
I--,.... 

--l' 
-55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE (~C) 

liN vs VIN 
-200 

I I V+=+15V « I I V-=-lSV 

" 1--160 

~ 
_55°C 

25°C B-120 
~ 

125°C 

;r 
Z 
~-80 

" OJ 
~ -40 

-~ 
[J 

, TYPVTh 2 

VIN - LOGIC INPUT VOLTAGE (VOLTS) 

OFF Isolation vs Frequency 
100 V+=+lSV,V 15V 

VGND = 0 

" 
80 

" 
CLOAD= 15pF 

......... VS=7VRMS 

2 
0 

60 ~ 
~ 

~ 
~ 

40 

P 
20 

~If 

......... RL=200n 

~J 
r--..L I I 

RLI' '1~ 
I I I 
I I I 

f - FREOUENCY (H:l) 
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u z 
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Z 
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~ 
u 
I 

§ 

rOS(on) vs Vo and 

Power Supply Voltage 

200 f-I-I-I-HHH.-.I-I-I-I-I 

0.1 

-15 -10 

A - v+ = +15 V, v- = -15 V 
B-V+=+12V,V-=-12V 
C-V+"'+10V,V-"'-10V 

.P :,;:::.)= +? V'IV-I- -18 V, 

-5 0 5 10 15 

Vo - DRAIN VOLTAGE (VOLTS) 

IO(off) or IS(oft) 
vs Temperature" 

T - TEMPERATURE fOC} 

IO(on) vs Temperature" 

.9 0.01 
- 25 45 65 85 105 125 

T - TEMPERATURE roC} 

Supply Current vs Temperature 

V+ = +15 V 
V-=-15V 

...... 
~I ~NE iHANNEL ON 

-- -r-l-I--
J:::+:-:.:l,. 

1+'111-1 iLL fHA'jNELls OFr~ ;- '-:::: 

o I I I 
-55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE 1°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. 

1-61 

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

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

times. Applying VGEN to 0 rather than S 
results in much greater ton spikes. 

~ 

;r 
;:: 
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--, - f- f-

" OJ 
I 
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-> -2 

I 
~~p~~-

20 

15 

10 

\ 

-5 

VGEN =+10~ -I T I I 

20 

15 

10 

~ -, 

, 
~ -~GEr7V 

0 

" 15 
w 
~ 10 
~ 
i5 
> 
~ 

~ -5 :> 
0 
I -10 

iGEnV - -

~ 
:> 

10 0 
> 

-5 

-10 

-15 
iGT-r - f-

10 

,r' 
-5 

-10 
I 

VGEN = -10 V 
-15 

-1 

t-TIME{"s) 
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APPLI CATIONS 

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

"" Electrical Characteristics chart based on V+ 0 + 15 V, 
V- 0 -15V, VREF 0 Open. 

.. "Operation below ±8 V is not recommended. 

Logic Inputs 

V+ 
Positive 
Supply 
Voltage 

(V) 

+15" 

+12 

+10 

+8'" 

V-
Negative 
Supply 
Voltage 

(V) 

-15 

-12 

-10 

-8 

Application Hints' 

VREF 
VIN Vs or 

Reference 
Logic Input VD 

Pin 
Voltage Analog 

Connection 
V1NH MinI Voltage 

(V) 
VINL Max Range 

(V) (V) 

Open 2.4/0.8 -15 to + 15 

Open or 2.4/08 -12 to + 12 
1.4 V 

1.4 V 2.4/0.8 ·-10 to +10 

1.4 V 2.4/0.8 -8 to +8 

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

The input voltage characteristics have a current spike occurring at the transition voltage when the logic goes from VINH 
to VINL. If a series resistor is used for additional static protection, it should be limited to less than 5.6 K[l 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 K[l ±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. ( V+) Calculation of RSHUNT 
R1 x R2 ---1 

RSHUNT = [ ( ~: )] Wh", R1' 220 KU 'Om;", """', 
R2:O: 23 K[l ±30% run to run 

R1 - R2 ---1 
Vtr 

Example: for V+ = 15 V, VTRIP = 5 V, using nominal R1, R2 calc RSHUNT = 58 Kn. 

t15V 

TYPICAL PERFORMANCE 

AOUISITION TIME 

APERATURE TIME 

= 25/JSEC 

= l .. SEC 
SAMPLE TO HOLD OFFSET ,,5 mV 
DROOP RATE = 5 mY/SEC 

14 

10 

-15V 

I 
L 

Sample and Hold 
NC 

15 

16 

1-62 

LOGIC 
INPUT 

HIGH = HOLD 

+15V 

t----+-<>VOUT 

-15V 
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APPLICATIONS (Continued) 

TTL 
CONTROL 

Programmable Gain Non-Inverting Amplifier 

with Selectable Inputs 

+15V 

VIN' 

~~--------~~~--~--'-OVOUT 
eH, 

VlN2 

V IN3 

eH J 

V1N4 

eH4 

-15V 

Active Low Pass Filter with Digitally 

Selected Break Frequency 

+15V Ne 

C4= lS0pF 

fe4 
SELECT 0-------+----------+-1 

feJ 
SELECT 0-------+----------+-1 

fe2 
SELECT 0-------+----------+-1 

fel 
SELECT 0-------+----------+--1 

-15V 

R3= 1 M 
R, = 10K 

>------------------<>-0 VOIlT 

'-63 

160 

12 0 

80 

0 

-4 0 

lX 

18Kn 

lOX 9.9K 
n 

2K n 

l00Kn 

100X 

loon 

1000X 

loon 

-=-

t--... 
..... LM101A 

'- OPEN LOOP GAIN 

"- ..... 
fel fe2 feJ f~ .... 

_Al-

............ "'" ............ ............ "-
............ ~ ~ ~ 

"-

"'" ~ 
-.:( K ............ 

10 100 lK 10K lOOK 1 M 

FREQUENCY - Hl: 

Al (VOL TAGE GAIN BELOW BREAK FREQUENCY) 

=~ '" 100 (40 dB) R, 
Ie (BREAK FREQUENCY) = _,_ 

211' R3CX 

ft. (UNITY GAIN FREQUENCY) = _, -
2nR,CX 

MAX ATTENUATION =~ '" ~40dB 

©1980 Siliconix incorporated 

c 
Q 
~ o -

l1li 



-o 
N 
~ 
Q 

APPLICATIONS (Continued) 

4-Channel Sequencing MUX 

SEQUENCER (2 BIT BINARY COUNTER) DECODER 

2' oI-1H--+-----, 
MUX 

SEQUENCE o-+---q 
RATE 

J·K 
FLIP 
FLOP 20 

RESET aJHI11=!=t::!:::i";":~::J-j~ 
RESET 0-+ .... -----' 

a 2' 

J·K 
FLIP 
FLOP 

" Q 
RESET 

DUAL J-K FLIP FLOP POSSIBILITIES 
TTL - SN5473 

CMOS - CD4027 

ENABLE 0-------------' 

3 INPUT NAND POSSIBILITIES 
TTL - H/3 SN5410 

CMOS - 1-1/3CD4023 

Truth Table 

ANALOG SWITCH 

DG201 

MUX SEQUENCER SWITCH STATES 
ENABLE SEQUENCE OUTPUT (- DENOTES OFF) 

RATE 20 21 SW1 SW2 SW3 SW4 

0 0 0 0 - - - -
1 0 0 0 ON - - -

1 1 pulse 1 0 - ON - -
1 2 pulses 0 1 - - ON -

1 3 pulses 1 1 - - - ON 

1 4 pulses 0 0 ON - - -

Operation From a Unipolar Supply 

+30 V NC 

'3 '2 
v+ VREF 

R, OG201 
10K n 

V,N 

I 
I 

VOUT 

I ___ z......J V- God 

15 V OPEN COLLECTOR TTL 

":" 
IN965 

,.V 

o <;; V ANALOG <;; 30 V ":" 

1-64 

., 
VIN1 

0, 

VIN2 

°2 

., VIN3 

0, 

VIN4 

°2 
OUT 
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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 A2 inputs 
are normally low. A HIGH input to A2 turns S1 and S2 ON, a HIGH to A1 turns S3 and S4 ON. Desirable for use with 
limit detectors, peak detectors, or mechanical contact closures. 

+15V NC 

,31 ,21 
v+ VAI=F 

" A, 

,. OUT' 

A2 11 

'3 ,. 
OUAD21NPUT '2 
NAND GATES 

TTl- DM7400 
OR DM5400 

,. 
CMOS - CD4011 OUT 2 

or DM74COO 

So 

V- Gnd 

-=--15V 

Truth Table 

State of Switches 
Command 

After Command 

A2 A1 S3&S4 S1 &S2 

0 0 same same 

0 1 on off 

1 0 off on 

1 1 INDETERMINATE 

©1980 Siliconix incorporated 
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Quad Monolithic SPST CMOS H 
Siliconix Analog Switch 

designed for . . . 
~ 4ft.~~0" 

~BENEFITS 

• Low Transient Switching 
i.e •• Sample and Hold Circuits 

• Switching Multiple Signals 
such as Multiplexing Inputs 

• High Frequency Signal 
Switching e.g •• Computer 
Peripheral Equipment 

• TTL Compatible Systems 
Including Microprocessor 
Systems 

DESCRIPTION 

• Environmentally Rugged 
o Latchproof 
o Operation up to 40 V 

• 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 0.01 nA Typical Leakage From Source 

Or Drain 

• Pin for Pi n Compatible· with I ntersil 
IH5052 

• 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-I n-Line Package 

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

VIN to Ground ........................ V-, V+ 
~m~mW ...................... ~~V 
~m~m~ ....................... ~~V 
V+ to Ground. . . . . . . . . . . . . . . . . . . . . . . . .. 20 V 
V- to Ground .......................... -20 V 
Current, Any Terminal Except S or D ......... 30 rnA 
Continuous Current, S or D ............... 20 mA 
Peak Current, S or D 

(pulsed at 1 msec, 10% duty cycle max) ..... 70 mA 
Storage Temperature IA & 8 Suffix) ...... -ll5 to 150'C 

(e Suffix) ......... -65 to 125°C 

(8 Suffix) ....... -20 to 85°C 
(C Suffix) ......... 0 to 70'C 

Power Dissipation (Package)* 
16 Pin DIP" ........................ 900 mW 
16 Pin Plastic DIP*** .................. 470 rnW 

* Device mounted with all leads soldered or welded to 
PC board. 

**Derate 12 mW/oC above 75°C 
***Derate 6.5 mW;oC above 25°C 

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

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

CHARACTERISTIC 

1 VANALOG 
Min. Analog Signal 
Handling Capability 1-

2 Drain Source 
1-;- rOS{on) ON Resistance S 
1----;- W 

I Source OFF 
1--;- T IS{ott} Leakage Current 

I----s- c 
H Drain OFF 

: :::2:::: 
IDloff) Leakage Current 

I~ 10(on)2 
Drain ON 

9 Leakage Current 

10 I Input Current, 
1--;;- N IINH Input Voltage High 
1- P 

12 U Input Current, 
T IINL Input Voltage Low 

13 ton Turn-ON Time 
1--;;-

toff1 Turn-OFF Time 
1.....,.;;-

toff2 Turn-QFF Time 
1-

Source OFF 16 
D CSloff} Capacitance 

I- V 

'7 N CD (off) 
Drain OFF 

A Capacitance 
1- M 

'8 I CDlon) + CSlon) 
Channel ON 

C Capacitance 
1-

19 OFF Isolation3 

1-
Interchannel 

20 Crosstalk 
Isolation 

1.21..- 1+ Positive Supply Current S 
22 U 1- Negative Supply Current 

1"23 p 
IL Logic Supply Current 

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

2. I D(on} is leakage from driver into ON switch. 

IVSI 
3. OFF Isolation'" 20 log --. Vs '" input to OFF switch, 

Vo = output. IVol 

SWITCHING TIME TEST CIRCUIT 

PROPOSED MAX 
S LIMIT 

CSUFFIX 
TVp1 

25°C 25°C 

±IS t15 

125 175 
115 '75 

0.01 , 
-0.Q2 -, 

0.01 , 
-0.02 -, 

0.1 , 
-0.'5 -, 

-0.0004 -, 
0.003 , 

-0.0004 -, 
420 500 
360 400 
390 

7 

7 

20 

50 

50 

0.25 0.4 
0.22 0.4 
0.5 1.2 

UNIT TEST CONDITIONS, UNLESS NOTED: 
V+= 15V. V-= -15 V,Gnd'" 0, VL =5 V 

V IS = 10 rnA When ON 

Vo = 10 V 
a VIN = 0.8 V,IS =-1 rnA 

Vo - -10 V 

Vs 14V,VO- '4 V 
VS--14V,VO-14V 

VIN = 2.4 V 
Vo - 14 V, Vs - -14 V 

nA 
Vo 14V, Vs '4V 
VO"'VS=14V 

Vo - Vs --14 V 
VIN=O.8V 

VIN '" 2.4 V 

.A 
VIN - 15 V 

VIN '" 0 

Vs = 2V 
n, RL'" 1K n 

See Switching Time 
Test Circuit 

CL '" 35 pF 

VS'" 0, VIN '" 5 V 

pF VD "" O. VIN '" 5 V f'" 1 MHz 

VD'" Vs "" 0, V,N "" 0 

d8 
VIN "" 5 V. RL "" 1K n,cL "" 15pF 
Vs "" 2 VA MS. f = 1 MHz 

dB 

mA V IN ""00r2.4V 

TENTATIVE DATA SHEET ICMC-A 

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. 

Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vs may be + or - as per 
switching time test circuit. Va 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 VL V+ 

INPU~?~~~ ---, 
SWITCH 

SWITCH ,--- INPUT 
5, 

~ 
0, OUTPUT 

t r <20ns 50% Vs '"'+2 V 

R~i J,cL 
Vo 

t1'< 20 ns 
0 IN, 

~ LOGIC 'Ka _ 1350F - 'oflll-- INPUT 
SWITCH V5 INPUT O.9VO _~.' (REPEAT TEST FOR IN2, IN3 AND IN41 0.9 Vo 11 

6GNO V-
SWITCH r-1 0.1 Vo -=- OV -15V 

OUTPUT(VOI- RL - 'on I- - toH2 
VO=VS RL +rOS(on) 

.. ©1980 Sll!COniX Incorporated 
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~ Low-Charge Coupling JFET 
8 Analog Switches 

H 
Siliconix 

>< ·C 
o 
~ 
m 

designed for ... 
• Low Error Sample and Hold 

Circuits 

• 100 MHz Signal Switching with 
High OFF Isolation 

• Presettable Integrators with 
Minimum Offset Error 

• Low Distortion Click Free 
Audio Switching 

DESCRIPTION 

BENEFITS 
• Minimum Signal Errors 

o Low Charge Feedthrough 7 Picocoulombs 
Typical 

o Low "ron x ID(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 OF F condition the switches will block voltages up to 22.5 V peak-to-peak. 

PIN CONFIGURATIONS (Top View) Dual-ln-LinePackageTO-116 SCHEMATIC DIAGRAM (Typical Channel) 
Metal Can Package TO-100 

'2 

V L 

ORDER NUMBERS: 
DG281AA OR DG281BA 

SEE PACKAGE 2 

" 

ORDER NUMBERS: 
DG281AP OR DG281BP 

SEE PACKAGE 11 

~~t~'''~'~.:: COO" ':: ow, O¥~l~ 
~-! * 0 OF F ON 51 4 I 11 52 

IN J. J 0 1 v- 1 ON OF F ~:: ~o ~~ 

v+ :l vR *Common to Substrate and Case vl ' 8 VR 

ORDER NUMBERS: ORDER NUMBERS: 
DG287AA OR DG287BA DG287AP OR DG287BP 

SEE PACKAGE 2 SEE PACKAGE 11 

Dual-In-Line Package r-~D_U--,A.-L_D_P_S_T--, Dual-In- Line Package 

O'I"'S' Ne 2 ii" IN1 

~~: ~--- ::~ ~: 
S4 5 ~--- 17 VL 

04 b: ,],- V+ 

NC': 10 IN2 

02 8 ~ $2 

ORDER NUMBERS: 
DG284AP OR DG284BP 

SEE PACKAGE 12 

DUAL SPDT 

LOGIC 
SW 1 SW3 
SW2 SW4 

0 OFF ON 
1 ON OFF 

ORDER NUMBERS: 
SWITCH STATES ARE DG290AP OR DG290BP 
FOR LOGIC "1" INPUT SEE PACKAGE 12 

(POSITIVE LOGIC) 

1-68 
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APPLICATION HINTS* 

V+ 
Positive 

Supply 
Voltage 

IVI 

+15"" 

+10 

+12 

v-
Negative 
Supply 
Voltage 

IVI 

-15 

-20 

-12 

Vl 
Logic 

Supply 

Voltage 

IVI 

+5 

+5 

+5 

VR 
Reference 

Supply 

Voltage 
IVI 

Gnd 

Gnd 

Gnd 

V'N 
Logic Input Vs 

Voltage Analog 

VINH MinI Voltage 

VINL Max Range 
IVI IVI 

2.0/0.8 -7.5 to +15 

2.0/0.8 -12.5 to +10 

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+ = +15 V, v- = -15 V, 
VL = 5 V, VR = Gnd. 

©1980 Siliconix incorporated 



ABSOLUTE MAXIMUM RATINGS 
V+to V-. 
V+ to VD 
VD to v­
VD to Vs 
VL to v­
VL to VIN 
VL to VR 
VINto VR· 
VR to v­
VR to VIN . 
Current (Any Terminal). 

Storage Temperature 
Operating Temperature (A Suffix) 

(8 Suffix) 

ELECTRICAL CHARACTERISTICS 

36 V 
33 V 
33 V 

±22 V 
36 V 
8V 
8V 
8V 

27 V 

8V 
20mA 

-B5 to +150°C 
-55 to +125°C 

-20 to +85"C 

Power Dissipation * 
Metal Can ** . 
14 Pin DIP'" 
16 Pin DIP**** . 

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

** *Oerate 11 mW/oC above 75°C. 
**'""*Derate 12 mW/oC above 75°C. 

450mW 
825 mW 
900 mW 

"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. 

S 
2 W 

I 
T 

3 C 
H' 

CHARACTERISTIC 

rOS(on) 

IS(off) 

IO(off) 

10(on) + IS(on) 

IINL 

Dram Source 
ON ReSistance 

Source OFF 
Leakage Current 

Oram OFF 
Leakage Current 

Channel ON 
Leakage Current 

MAX LIMITS 

OG281A. DG284A OG281B,DG284B 
DG287A,DG290A DG287B, DG290B 

--5Su C 2Soc 12S"C -20o e 2S"C 8SoC 

300 500 300 500 

0.5 100 100 

0.2 100 100 

-2 -200 -10 -200 

- 250 -250 -250 -250 -250 -250 

UNIT 

n 

nA 

TEST CONDITIONS, 
UNLESS NOTED: 

V+ '" 15 V, V- = -15 V, 

VL=5V,VR=O 

VO=-·7.5V 

VS-7.5V, 
VO=-7.5V 

VO=7.5V, 
VS=-7.5V 

Vo = 

tt 

VS=-7.5V tt 

I 

Input Current, 
Input Voltage Low "A r----------------------------------I 

N 
IINH 

ton 

Input Current, 
Input Voltage High 

Turn-ON Time 

Turn-OFF Time 

10 20 10 20 

150 180 

130 150 

6 Typical * 9 0 CS(off} Source OFF 

____________ --i~r---------~C='~P'='=ita=n='e=-----1--------------------------1 
10 A CD (off) Drain OFF 2 TYPical * 

____________ --1~r---------~C~'~P'~'=ita=n='e=-----1-------------------------~ 
11 C CO(on} + CS(on) ~:~:;i:~~C~ 
12 

13 
"Q 

Charge· 
Feedthrough 

POWER SUPPLY CURRENTS 

14-17 Typlcal* 

11 TYPical· 

4 TYPical 

pF 

pc 

CHARACTERISTIC 
DG281 DG284 OG287 DG290 

25°C MAX LIMITS 

14 1+ Positive Supply Current 1.5 0.8 0.8 

15 1- Negative Supply Current -5 -5.5 -3 -3 
u 

16 4.5 4.5 3.2 3.2 
P 'L LogiC Supply Current 

17 1+ Positive Supply Current 1.5 0.1 0.8 0.8 

18 1- Negative Supply Current -4 -3 -3 

19 V 'L LogiC Supply Current 4.5 4.5 3.2 3.2 

20 'R Reference Supply Current -2 -2 -2 

t If driver has two channels, both are active. 

See SWitching Time Test Circuit 

VO"'-5V, 
IS = a 

VS=7.5V 

VS=-7.5V 

UNIT 

f = 1 MHz 

See Charge-Feed­
thrQugh Test Circuit 

TEST CONDITIONS 

VIN = at 

mA 

VIN=5Vt 

Both V I N = 5 V, V I N = a 

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

DG281 
DG284 
DG287 
DG290 Input Logic High 2V. 

TRUTH TABLE 
DEVICE IN 1 SWl SW3 IN 2 SW2 SW4 

DG281 0.8 V ON 0.8 V ON 
2.0V OFF 2.0V OFF 

OG284 0.8 V OFF OFF 0.8 V OFF OFF 
2.0V ON ON 2.0V ON ON 

DG287 O.sV OFF ON 
2.0 V ON OFF 

DG290 0.8 V OFF ON 0.8 V OFF ON 
2.0 V ON OFF 2.0 V ON OFF 

CMJ8-NH 
CMJA-NH 
CMJC-NH 
CMJ8-NH 

©1980 Silicon IX Incorporated 
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CHARGE INJECTION TEST CIRCUIT Charge Feedthrough vs 

VL V. 
RGEN and VGEN 

J:5V i+15V 20 
SWITCH I I I 

RGEN 1'- OUTPUT 18 

I I L Vo 

J-VGEN S d:: CHOlD 
16 

~I 

~ 
14 * 'N 

I 390pF V RGEN '" 100KU 

12 

J...-..+-
T~~~ n i v

' 
,~-15V 10 

/' -- RGEN",on 

7 
v- a 

V • , /' 
LOGIC "1" '" SWITCH ON 

3V 

\ LOmC'N'UT ~ 2 

0 
tr<10ns -. -. -, -2 0 2 , • . tt<10ns LOGIC "0" '" SWITCH OFF 

~ VGEN - GENERATOR VOL rAGE (VOL IS) 

SWITCH OUTPUT VGEN I 
~ va "VO'" ERROR VOL lAGE GENERATED "'Q" CHARGE INJECTED BY SWITCH 

0 ACROSS CAPACITOR DURING TURN.QFF 
"Va "'tNo X CHOL.D 

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

Switching Time vs Vs and 
Temperature 

240 

LOGIC "1 ' ·SW.ON y\v V. 220 
LOGIC 3V Y15V 
INPUT 200 
lr< lOns 1.5V SWITCH 

1'-
SWITCH V 

If<10ns O--.J 1'--- INPUT 5, 0 , OUTPUT 
180 

"hi ,bCl Vo 
160 

J 
SWITCH IN1~ INPUT 

Vs 
lKU-:- I10PF 140 VSj7.57 I-- I--

d-
LOGIC 
INPUT 120 

SWITCH 0- 0.1 Vo n ,~-15V V ~ OUTPUT 
A.v. (REPEAT TEST FOR 100 

~VS=-7.5V -"0 - toft 7 
OV V- INZ AND S2) 

80 

VO'" RS RL + ~~s(on) 
S"7.5~ 

60 
VS~ 7.5V 

toff 

40 
-55 -35 -15 5 25 45 65 as 105125 

T ~ TEMPERATURE (OC) 

TYPICAL PERFORMANCE CURVES 
Supply Current vs Supply Current vs 

I D(off) vs. Temperature Temperature Temperature 
1000 5 2.5 

I 
~ OG281 

2.0 
OG287 

r '~ I c:::::: z 

" 100 -....: - -....: ::--" 0 3 ~ 1.5 'L I-- I---- r-- -1-""'-
~ ...... '- '. ....... 
z 

~ 
2 

I~ - 1.0 

10 
, 

! TEST LIMITS 1 0.5 
V+~ 15V, V - 15V ,. H 

VL -5V,VR~OV 

1 
Vo w 7.5V, VS- -7.5 V 

0 0 

25 45 65 as 105 125 145 -55 -35 -15 5 25 45 65 85 105125 -55 -35 -15 5 25 4565 85105125 

T _ TEMPERATURE (eCI T - TEMPER~TURE (VC) T - TEMPERATURE ("C) 

"OFF" Isolation vs Supply Current vs Supply Current vs 
Frequency T em pe ratu re Temperature 

100 
...... 5 

5 

I iii 90 

" 00290 
2 DG284 

'~ 0 I" 'F:::::, I 
~ 80 - IJ--t--: ::-- ~ -~ 3 

3 - r--70 ...... 
0 ,=-- ......;;.7"-
, tiO 2 2 

-I~-~I~ V+-+15V 
;;;;;;;::; IL+ I~ 50 

V-~-15V 

VR-OV 
1 1 

VL ~+5V -r- I. 
40 RL"'75il 

I VIN '" 71 mV RM5 
0 0 

105 10' 10' 10' -55 -35 -15 5 254565 as 105125 -55 -35 -15 5 25 45 65 as 105125 

f - FREQUENCY (Hz) T - TEMPERATURE rC) T _ TEMPERATURE (OC) 

.. 
©1980 Silicon IX Incorporated 
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$ 1000 

" § 
w 

" :i 
~ 

~ 
i5 
w 
~ 
" iii z 
~ 
o 
I 
~ 

Vs 
10 =-

,./ 9 100 
-55 

rDS(on) vs Temperature 

7.5 V 
1 rnA 

,./ 
,./ -V V 

V 
,./ 

-15 25 65 105 

T - TEMPERATURE (OC) 

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

" .3 
I-

~ 
'" il 
l-

i< 
;:: 
I 

~ 

liN vs VIN and Temperature 

100 
V 1NL '" 0 

V1NH =5V 

80 

....... 

60 
f'.. 

I'--.. "NL 

40 t-.... 
l"'-

20 

e----- IINH 

-55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE (OC) 

Equivalent "OF F" Circuit 

0.34 pF 

~3:1 
) loon 14pF JL IN 

I I 

Application: THREE MODE INTEGRATOR 

SET "-____ --'\R,...2"v-..... +_--'~ 
INPUT I 

OUTPUT 

Vs ANALOG 1'.'1<>-v A--'V\I'r---f"-o-T £..--f-+-' 
Va 

FEATURES 
• MINIMAL INTEGRATION ERROR 

DUE TO LOW CHARGE FEEQTHROUGH 
• LOW LEAKAGE 

1 2 
lOGIC INPUTS 

Application: VIDEO/BLANKING/SYNC. SIGNAL COMBINER 

DG281 

" i3 
g 
I 

" ;; 

~ 
" " « 
l-
e; 

~ 
" I 
" 

+6 

+4 

+2 

+6 

+4 

+2 

Capacitance vs VD or Vs 

20 

18 C~(on) + CLan) 
16 

CAPACITANCE IS MEASURED ON 

14 

12 

10 

- r--- TEST TERMINAL T\ COl MOl 

VIN~ =- o.~ V 

~r~ 
V 1NH = 2 V 
f= 1 MH~ 

Co (off) 

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

Vo OR Vs - DRAIN OR SOURCE VOL lAGE (VOLTS) 

LOGIC INPUT 

VGEN=SV 

I 1\ 
J , 

VGEN"'OV 

~II·IIII~ 1111 
+2 

VGEN=-SV 

I /' 
I / 

-2 

-4 

0.4 D.' 1.2 1.6 

T - TIME (115) 

VIDEO \ A A A A A A- A A I 
INPUT VV V V V VV VV VIDEO INPUT 0----+-------"-0-"1' ..... 1-..,.-0 ~~T~~T 

BLANKINGJ'-

SYNCJL 

VIOEO VJ\ NJ 
OUTPUT , , Lr ' , 

FEATURES 
• MINIMAL OUTPUT SPIKES 

DUE TO LOW CHARGE FEEDTHROUGH 
• NEGLIGIBLE FEEDTHAOUGH 

DURING BLANKING INTERVAL 

BLANKINGo--..... -+-oI 

0* 

SyNCO----+-oI 

1/2 x DG281 

©1980 Siliconix incorporated 
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Monolithic CMOS Analog 
Switches 

H 
Siliconix 

designed for • • • 
BENEFITS 
• Environmentally Rugged 

o Latchproof CMOS 

Portable, Battery Operated Circuits • • Low Standby Power 
o 0.06 JlW Typical 

• Low Leakage Switching 
i.e. Sample and Hold Circuits 

• Communication Systems 
• Low Level Switching Circuits 
• Fast Switching Circuits 

such as Multiplexers 

• Standard Linear Dual Supply 
Voltages or Single Supply Systems 

DESCRIPTION 

• Minimizes Signal Error 
o 0.1 nA Typical Leakage 

• Low Operating Power 
o 0.06 JlW Typical for DG304-407 

• Reduced Voltage Drop Across Switch in ON 
Condition 
o rds(on) < 50 [2 

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

PIN CONFIGURATIONS 
DUAL SPST DG300 or DG304 

Metal Can Package Dual-In-Line and Flat Package 

V+ (SUBSTRATE AND CASEI 
NC 
D1 
NC 
S1 

NC 

ORDER NUMBERS: 

,4 V+ DG300AP OR DG300BP 

13 D2 DG304AP OR DG304BP 

1~ NC seE PACKAGE 11 
" S2 
w NC 

DG300CJ 

DG304CJ 

SPDT DG301 or DG305 
Dual-In-line and Flat Package Metal Can Package 

ORDER NUMBERS: ( S R E SE) 

DG305AP OR DG305BP 
SEE PACKAGE 11 NC 3 - -, 12 NC 81? i 8 82 

DG301CJ 81 4 : 11 82 I 
DG305CJ NC 5 : 10 NC IN 3 ..J, NC 

IN • _J • NC NC'.· V-

OG301AP OR OG3018P ~C1 pj' :: 6; V+ SU~~~ A: :N~2CA 

SEE PACKAGE 7 GND' " V- GND 
OG301AL OR DG305AL TOP VIEW TOP VIEW 

IN1 9 IN2 SEE PACKAGE 7 

GND GND '-L. __ ..r--" V- DG300AL OR DG304AL 

TOP VIEW 
ORDER NUMBERS: 

DG300AA OR DG300BA 

DG304AA OR DG304BA 

SEE PACKAGE 2 

TOP VIEW 

DUAL DPST DG302 or DG306 
Dual-In-Line and Flat Package ORDER NUMBERS: 

NC ~'4 V+ DG302AP OR OG302BP 
S3 " 1J S4 OG306AP OR DG306BP 

D3 3 I I 12 04 SEE PACKAGE 11 

01 4 I I 11 D2 DG302CJ 

S1 5 I : 10 82 DG30SeJ 

IN1 6 9 IN2 SEE PACKAGE 7 

GND 1 s V - OG302AL OR DG306AL 
TOP VIEW 

SEE PACKAGE 16 SEe PACKAGE 16 
ORDER NUMBERS: 

,..,...,=::-r=-:-.-=,..,,-, DG301AA OR DG3018A 

f-'-'-::--'-+-'=:'--I--=:::~ DG305AA OR DG3058A 

SEE PACKAGE 2 

DUAL SPDT DG303 or DG307 

.:::: :::=. O"'~;~i:" OG3D7 AP OR OG307BP S3 2 13 S4 

SEE PACKAGE 11 0 3 3 12 0 4 

DG303CJ 01 4 I I 11 02 

DG307CJ S1 5 : I 10 82 

SEE PACKAGE 7 IN1 G 9 IN2 

OG3D3Al OR DG307Al GND 7 a V-

SEE PACKAGE 16 SWITCH STATES ARE FOR LOGIC "1" INPUTS (POSITIVE LOGIC) SEE PACKAGE 16 
TOP VIEW 
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ABSOLUTE MAXIMUM RATINGS 
VIN to Ground 
Vs or VD 
V+ to Ground. 
V+to V-

v+ +18 V, V+ -36 V Power Dissipation * 
14 Pin Sidebraze DIP (P)** 
14 Pin Plastic DIP (J)*** 
Metal Can (A)**** . 
Flat Package (L)***** . 

825mW 
470mW 
450mW 
750mW Current, Any Terminal (Except S or D) 

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

V+ to V­
+36 V 
+36 V 
30mA 
30mA 

100mA 
-55 to +125°C 

* Device mounted with all leads welded or soldered to 
PC board. 

Operating Temperature (A Suffix) 
(6 Suffix) 
(C Suffix) 

Storage Temperature (A & 6 Suffix) 
(C Suffix) . 

-20 to +85°C 
o to +70oC 

-65 to +150o C 
-65 to +125°C 

**Derate 11 mWfC above 75°C 
***Derate 6.5 mWfC above 25°C 

****Derate 6 mWfC above 75°C 
*****Derate 10 mWfC above 75°C 

"Absolute Maximum Ratings are stress limits only. Exceed· 
!::iJ :.~o::. ,':'."""::; :::':"~. =!:IlJ.rQ rlevir.p- rl~"""aap 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. 

1-
2 

I-

I":" s 
• w 

1- 1 

I~ ~ 
I~ H 

7 
1-

8 

1""9 
'0 1 

11'1 ~ 
1_ U 

'2 ~ 
'3 

1-,. 
1-
I~ 
'6 

1- ° 
V 
N 
A 
M 
1 
C 

17 
1-

'8 
1-,. 
120"" 
1"21 
1-
I~ 

23 

I~ 
25 

126" S 

127 ~ 
12iJ p 

1;;- ~ 
1-

30 
1-

3' 

VANALOG 

rOS(on) 

lotoft) 

IO(on} 

Characteristics 

Minimum Analog Signal 
Handling Capability 

Drain Source 
ON Resistance 

Source OFF 
Leakage Current 

Drain OFF 
Leakage Current 

Channel ON 
Leakage Current 

Max Limits 

Test Conditions 

~=+15V,V-=-15V.G~-OV 

o"C 25°C 7o"C 

±15 t15 t15 t15 :!:15 V Switch ON IS = 10 rnA 

1-_30-t_5_0-+_5_0-+_7::5-+_5::0-+_5_0+_7::5:"1 n Vo '" +10 V. 'S '" -10 mA Note 2 

30 50 50 75 50 50 75 V O =-10V,IS =+10mA 

0.1 100 100 VS=+14V,VO=-14V 

-0.1 -1 -100 -5 -100 VS=-14V,VO-+14V 
Note 2 

1-_°_0_' +-_-+ __ +-_,o_o-+_-+_--1r-' 00---1 nA Vo = +14 V. Vs '" -14 V 

-0.1 -1 -100 -5 -100 VO""-14V,VS=+14V 

0.1 100 100 I-v...:O==---=_v"'S_=_+_'._v __ ---i Nota 2 

-0.1 -2 -200 -5 -200 Vo = Vs = -14 V 

Input Current IDG300-3030nly -0.001 -1 -1 -1 -1 V1N =+15V 
IINH 

1-____________ ln_p_u_t_Vo_'_ta_ge_H_;9_h~O_G_3_0~_3_0_7_0_n_'v __ r-0o_o_o'-+ ____ ~--_r----~--~--+---~~A V1N =+15V 

ton 

ton 

Input Current Input Voltage Low 

Turn ON Time 

Turn OFF Time 

Turn ON Time 

Turn OFF-Time 

DG300-303 
Only 

DG304-307 
Only 

Break-Before-Make DG301/303 
Interval oG305/307 Only 

-0.001 -1 -1 -1 -1 VIN '" 0 

'50 300 

'30 250 
See Switching Time Test Circuit 

1-_'_'_0+-__ -+ __ 25_0-+ ____ +-__ +-__ ~--~ nS 

70 150 

50 See Break-Before-Make Time Test Circuit 

CS(offl Source OFF Capacitance 14 Vs = O. Note 2 

COloffl DrainOFF Capacitance 14 Vo '" O. Note 2 

I-C-,o"l",on!!.I_+_C-"S",lo"nl,-_C_ha_n_ne_'_O_N_C_ap;..a_c;_ta_n_ce ____ -1r-_._O-+ __ I-_+_~I--Ir--+--; pF Vo '" Vs '" 0, Note 2 f: 1 MHz 

1+ 

1-

1+ 

1-

1+ 

1-

1+ 

1-

Input Capacitance 
VIN = 0 

305 

OFF Isolation 3 62 
dB VIN - 0, AL 1K n. CL - +15 pF 

VS'" 1 YAMS' f = 500 kHz 

PositIVe Supply Current f-.:;00.:;23=-+_:..-+-.=0.;:5-+-,0;:05-+_-+_-'-Ir-_rm;:A';;VIN '" 4 V lOne Input! (All Other Inputs'" O) 

Negative Supply Current DG300-303 1--_O_oO_O'-t_-,..'O_+--_'_O-+_-_'O_O-+_-+_-'_O_O+_-I 

Positive Supply Current Only 0.001 ·'0 10'00 100 

Negative Supply Current I-_-O-ooo-,-t-_-, 0-+---'-0-+---' oo-t--t-_,-O-O+--I VIN = 0.4 V (All Inputs) 

Positive Supply Current 0.001 10 10 100 100 \~Ai 
VIN = +15 V (All Inputs) 

Negative Supply Current OG304-307 1--_Oo_OO_'-+_-'_O_~--'-0_r--'-O-O~-~--'-O-O+--~ 
Positive Supply Current Only 0.001 10 10 100 100 

I----+---+---+---r--+---r~ 
Negative Supply Current -0.001 -10 -10 -100 -'00 

VIN = OIAlllnputs) 

NOTES, 
OG3oo ICMA·A OG302 ICMB·A 

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

2. VIN '" Input voltage to perform proper function. oG300-303: VIN - For logic "'" '" 4 V. for logic "(1':: 0.8 V 
OG304-307: VIN - For logic"'" '" 11 V,for logic "0" =3.5 V 

3. "OFF" Isolation ~ 20 log VSIV O' Vs = Input to OFF switch, Vo = Output 

1-73 

DG301 ICMA-B OG303ICMB-8 

OG304 ICMA·C DG306 ICMB-C 

DG305 ICMA-D DG3Q7 ICMB-D 

©1980 Siliconix incorporated 

l1li 



~ Monolithic CMOS Analog 
8 Switches 

.H 
Siliconix 

.. ~ 

'~ designed for • • • 
BENEFITS 
• Environmentally Rugged 

o Latchproof CMOS 

8 .• 
lilt • co 

Portable, Battery Operated Circuits· Low Standby Power 
o 0.061lW Typical 

Low Leakage Switching • Minimizes Signal Error 
CW) 
C) i.e. Sample and Hold Circuits 

o 0.1 nA Typical Leakage 

a • Communication Systems 
Low .Level Switching Circuits 

• Low Operating Power 
o 7.5 mW Typical 

• Reduced Voltage Drop Across Switch in 

.!5 

.0 
iij 

• 
• Fast Switching Circuits 

such as Multiplexers 

ON Condition 
o rds(on) < 50 n 

• Minimizes Switching Time 
o Typ ton & toff < "80 ns 

• Standard Linear Dual Supply 
Voltages or Single Supply Systems 

• Minimizes System Power Requirements 
o Single Supply Operation Capabilities 

• Easily Interfaced 
o TTL, DTL / CMOS Input Compatible 

DESCRIPTION 

o Pin to Pin Replacement for DG 180 Series 
Switches 

• Reduces External Component Requirements 
o Logic Input Overvoltage Protection 

The DG381 . through' DG390 switch family features four switching functions using CMOS technology for low and nearly 
constant ON resistance (less :than 50 n) over the full analog signai 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 r.esistance and fast speed optimizes system design. 

PIN CONFIGURATIONS 

Metal Can Package 

S~' ~~ ,02 

0" _. • IN2 

IN, , ; V-

'v+* 4 5 6 GND 
NC 

TOP VIEW 

ORDER NUMBERS: 
DG381AA OR DG381BA 

.SEE PACKAGE 2 

ORDER NUMBERS: 
DG384AP OR DG384BP 

SEe PACKAGE 12 
DG384CJ 

seE PACKAGE 8 

DUAL SPSTD<;l381 
Dl.!al.ln-Lina Package 

8, 1 1482 
01' ,,02 

NC' 
NC 0 

IN, 

NC ' • GNO 
TOP VIEW 

ORDER NUMBERS: 
DG381AP OR DG381BP 

SEE PACKAGE 11 
DG381CJ 

SEE PACKAGE 7 

DUAL OPST DG384 
Dual-In-L,ine Package 

D, , 168, 
NC' "IN, 
03 ' 
83 0 

S4 ' 
04 • 
NC ' 
D2 a a 82 

TOP VIEW 

LOGIC 
SW1 
SW2 

0 ON 
1 OFF 

"(SUBSTRATE 
AND CASE) 

"(SUBSTRATE 
AND CASE) 

LOGIC 
SW1 SW3 
SW2 SW4 

0 OFF ON 
1 ON OFF 

SPOT OG387 
Dual·ln.Lin~ Package 

V+ 

NC"-1..._~..r-
TOPVIEW 

ORDER NUMBERS: 
DG387AP OR DG387BP 

SeE PACKAGE 11 
DG387CJ 

SEE PACKAGE 7 

DUAL SPDT DG390 

Dual-fnoline·Package 

0, , " S, 
NC i. 16·IN, 
033 14 V-' 
S3° " GNO 
S4 ' " NC . 
046 11 V+ 
NC' '" IN2 
D2 • • S2 

TOP VIEW 

Metal Can Package 

~
~"2 S2 , . , 

5, 2 • I R NC 

IN J ] V-
o 0 

v+* 5 'GND 
NC 

TOP VIEW 

ORDER NUMBERS: 
DG387AA OR DG387BA 

SeE PACKAGE 2 

ORDER NUMBERS: 
DG390AP OR DG390BP 

see PACKAGE 12 
DG390CJ 

seE PACKAGe 8 

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

©1980 Siliconix incorporated 
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ABSOLUTE MAXIMUM RATINGS 

VIN to Ground 

Vs to VD 

V+ +18 V, V+ -36 V 

V+ to Ground. 

V+ to V-
Current, Any Terminal (Except S or D) 
Current, S or D, Continuous . 

Pulsed 1 ms 10% Duty Cycle. 
Operating Temperature (A Suffix) 

(B Suffix) 
(C Suffix) 

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

ELECTRICAL CHARACTERISTICS 

.V+, V­
+36 V 

+36 V 

30mA 
30mA 

100mA 
-55 to +125°C 

-20 to +85°C 
o to +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)**** . 

825 mW 
470mW 

450mW 

*Device mounted with all leads welded or soldered to 

PC board. 
**Derate 11 mWfC above 75P C 

***Derate 6.5 mWfC above 25°C 
-**'Derate 6 mWfC 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 

Characteristics AlB Suffix C Suffix 
Test Conditions 

Unit 
V+ =+15 V, V-= -1SV. Gnd '" OV 

Typl _55°CI 
25°C 

125°CI 
O°C 25°C 70°C 2SOC _20°C 8SoC 

1 VANALOG 
Minimum Analog Signal 

±15 ±15 ±15 ±15 115 V Switch ON IS = 10 rnA Handling Capability 

1'2 Drain Source 30 50 50 75 50 50 75 Vo = +10 V. IS =-10 rnA 

13' rOS(on) ON Resistance 
n Note 2 

S 30 50 50 75 50 50 75 Vo = -10 V, IS = +10 rnA 

14' W 
0.1 1 100 5 100 VS= +14 V. Vo- 14V I Source OFF I"";' 

T 'Sloll} Leakage Current -0.1 -1 -100 -5 -100 VS' 14 V, Vo = +14 V 
I~ c Note 2 

6 H Drain OFF 0.1 1 100 5 100 Vo - +14 V, Vs- 14V 
1- IOloll} Leakage Current 

nA 
7 -0.1 -1 -100 -5 -100 Vo = -14 V, Vs = + 14 V 

IS Channel ON 0.1 1 100 5 100 VO' VS' +14 V 
IS 10(on) Leakage Current 

Note 2 
-0.1 -2 -200 -5 -200 VO' Vs '-14 V 

10 Input Current -0.001 -1 -1 -1 -1 VIN-+5V 
Iii I IINH Input Voltage High 0.001 1 1 1 1 ~A Y,N =+15 V I"":"': N 

12 IINL Input Current Input Voltage Low -0.001 -1 -1 -1 -1 VIN '0 

13 'on Turn ON Time 150 300 
114 Turn OFF Time 250 

See Switching Time Test Circuit 
'oIl 130 

nS 1-
Break-Before·Make 

15 0 ton - toff Interval 
DG387/390 only 50 See Break·Before·Make Time Test Circuit 

i- V 
16 N CSloll} Source OFF Capacitance 14 Vs = 0, Note 2 

1""i7 A 
M COloll} Drain OFF Capacitance 14 VD = 0, Note 2 

I "iii I 
Co (on) + CS(on) Channel ON Capacitance 40 pF VD=VS=O,Note2 f= 1 MHz 

I '''is 
c 

6 VIN -0 

ITo CIN Input Capacitance 
3.5 VIN-+15V 

1-
VIN - O. RL -lK n. CL - +15 pF 

21 OFF Isolation3 62 dB 
Vs = 1 VRMS. I = 500 kHz 

I.E ~ 1+ Positive Supply Current 0.23 1 0.5 0.5 1 mA 
VIN "" 4 V (One Input) (All Other Inputs = 0) 

23 P 1- Negative Supply Current -0.001 -10 -10 -100 -100 
124 P 1+ Positive Supply Current 0.001 10 10 100 100 ~A 

ITs L 
1- -0.001 -10 -10 -100 

VIN = 0.4 V (All Inputs) 
V Negative Supply Current -100 

NOTES: 

1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing OG381 ICMA·E DG3B4ICMBA 

2. VIN = Input voltage to perform proper function, VIN tor logic "'" = 4 V, for logic "0" '" 0.8 V DG387ICMAB OG390ICMBB 

3. "OFF" lsolation~ 20 log VSIVO '" Input to OFF switch, Vo = Output 

.. 
©1980 SIlicon IX Incorporated 
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.!S 
C 
0 
~ 
m 

TYPICAL CHARACTERISTICS 
rDS(on) vs VD and 

Temperature 

z 
0 
w 
~Ui' 

"" 515 
0-
I-:"~ 
!!;z 

~~ 
lia 
r e 

i 
2 
11 

~ 
iii 
is 

'" ~ 

100 

~:~!:~-
80 

60 

40 
125°C 

2~C 
20 

-5rC 1-1--
o 
-15 -10 -5 10 15 

100 

10 

Vo - DRAIN VOLTAGE (VOLTS) 

Device Power Dissipation 
vs Switching Frequency 

Single Logic Input 

y+ +15V 
V - -15V 
TA" 25°C 
Vs= 16V 
RL - 2K n 

= f.:::-0G3OO· 03 IR 
OG381·390 

rDS(on) vs VD and 
Power Supply Voltage 

100 r-A-Y+""'-'-+-'5-V-,-V-'-_""=-5 V,,-r-rT-Ar.-25r.,c 
B V+=+10V.V-=-10V 

g ~::~'~~V~:;~5V +-+-+-+--! 

DL-.JLJ.-L...l-..L-J.....JLJ.-L....L....J.....J 
-15 -10 -5 10 

Vo - DRAIN VOLTAGE (VOL TSI 

OFF Isolation Insertion Loss 
vs Frequency 

100 .--r-rnTTT1r-,-,rnTlTTr-,-,rnTl'lll 

15 

~ 40 I-+-HH~r-+-~~~~Hf*ffi 
o 
I 

~l ~ 20 I-:-1-C:I:l~;.--YHHittlr--Pll"++oIaf 
V+=15V,V-=-15V 

~ 
I 

~ I DG304-307_ 

g:~ 0-
~~ "'w ,,'" 
g~ 
I~ 
=" !~ 
~~ 
",-' 

0::: 
;0 
'02 
~~ 

Q 

0.1 

-
If 

10 100 lK 10K lOOK 1M 
LOGIC SWITCHING FREQUENCY (Hz) 

60% DUTY CYCLE 

IS(off) or ID(off) vs Temperature* 

1DD~~ 

10 

0.1 

25 45 .. as 105 125 

T - TEMPERATUR!O rei 

CLOAD = 3 pF HfHH---f+ttfHHl 
VS·1VRMS 

D~~~~~~WllLJ.~~ 

105 106 107 108 

f - FREQUENCY (Hz) 

ID(on) VS Temperature* 

1 10 rv:~4~~i ~ F~; 
'" '" il 
~ 
~ 
is 
-' 
W 0.1 

~ 
" I 
10.01 

25 45 .. 85 105 

T - TEMPERATURE (GCI 

125 

"The net laakage into the source or drain is the n-channel laakage minus the p-channel 
leakage. This difference can be positive. negative. or zero depending on the analog voltage 
and temperature. and will vary greatlv from u!,it to unit. 

ii: 70 ... 
w 

" 2 
j'! 60 

~ 
" 50 2 
0 
>-

~ 
" 40 
0 
I 

J 30 

+ 

~ 20 

" 

Output ON Capacitance Input Capacitance vs 
vs Drain Voltage 

V"'-+15V 
V w =-16V 
Vs=Vo 

./ 
..... ..... 

V 

10 12 14 1. 

Vo - DRAIN VOLTAGE (VOL TSI 

Input Voltage 
20 r:":y+ .... -:+=,5"'V,--,r---r---r,--,r---r--, 

10 12 14 16 

VIN - INPUT VOLTAGE (VOL TSI 

'·76 

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

If RGEN• RL or CL is incraased. there will be 
proportional increases in rise and/or fall RC 
times. Applying V GEN to D rather than S 
results in much greater spikes. 

~ 
~ 
>-
~ 
!!; 

" c; 
9 
I 
2 
:> 

r-- - ...., J,J TH~U d..30~-
DG384 THRU OG390 

OGf81 \NVE1RTEF Uric 

LOGIC INPUT I 

15 

10 

I 
r-- - ....., 

O!304ITHJU obaoJ-T '1 INPUT T "I 
I 

lOGIC INPUT I 

I f'. ·SEE NOTE 

J VGEN=10V r--I-

+10 

+5 

-" 1 J'--. 
VGEN"'5V 

.... 
-5 

VGEN=OV 

I 

\ ,. r-
-5 

VGEN=-5V 

I ..... f-" 
I r' 

-5 

-10 
VGEN""-10V 

I I 
0.4 0.8 1.2 1 .• 

t-TlMEI~sJ 

*Note: The tum-off time is primarily limited here by the 
AC time constant 1100 nsl of the load. 
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TYPICAL CHARACTERISTICS' (Cont'd) 

Switching Time vs Temperature 
OG300-303,OG381-390 

Switching Time vs Temperature 
OG304-307 

SWITCHING TIME TEST CIRCUIT 
(DG300-307 DG381-390) 

220 
V+"'+15V 

200 V-=-15V 

180 VINH '" 4.0 V 

g 160 
w 
~ ,40 
f' 

'" 120 
Z 
;: 100 
~ 

VINL =ov 'ON 

,/ 
..-

..- ..--..- tOFF 

~ 80 

1 60 

40 

20 

./ 
,/ --

220 

200 

180 

! 160 

" i= 140 

~ 120 
;: 
~ 100 

~ 80 

1 60 

40 

20 

o 

r- V'e';5V I 

r-~;N~-=l~l~V 
./ I-VINL '" 0 v 

/' 

;:r-.. V 

-..- tOFF 

-55 -:m -11' " '" 45 65 85 105 125 

T - TEMPERATURE (OC) 

-55 -35 -15 5 25 45 65 85 105 125 

Switching Time and Break-Before-Make Time 
vs Positive Supply Voltage 

OG300-303,OG381-390 
240 

T - TEMPERATURE (OC) 

Switching Time 
vs Positive Supply Voltage 

OG304-307 

LOGIC 
INPUT 
t r < 20m 
tf< 20ns 

SWITCH 
OUTPUT 

OV 

Vs 

OV 

'5 V I 
-INVERTED LOGIC FOR OG381 

+15V 

V' 
- 500 w V 15V 

V 
TA 

--15V 

'" 25"C 
SWITCH 
OUTPUT 

~ 
;:: 
w 

" " " w 
I"' 
Ef.' 

~~ 
.t?~ 
C", 

"°3 
~ 

>= 

'" z 
I 
i= 
~ 

400 

300 

200 

100 

-
\ 

TA '" 25° C 
VINH = 4.0 V 

\ VtNL =QV 

\ 
toff 

"- I\, 
'00 r--...'\ 
~ ~ 

-I-
tbbm OG301/0G303 ONL V 

10 15 

V+ - POSITIVE SUPPLY VOL TAGE (VOLTS) 

Switching Time 
vs Negative Supply Voltage 

OG300-303, OG381-390 
250 r--,...--r--,-------r:V-::;,-~_ ,'"',""5:-:V' 

i--i--t---t----tT A '" 2S"C 
VINH '" +4.0 V 

]: 200 i--i--t---t---tVINl = 0 

w 
~ 
;:: 
~ 150 ~t~n-+--I----t---1------l 
I '''''K 
~ toft __ 

~ 100 I==r==i=::::::::~~~=::-j,=~ 
1 

~ 
~ 50 ~-t--+--1--+--I---1 

-5 -10 -15 

v-- NEGATIVE SUPPLY VOL TAGE (VOLTS) 

]: 200 

" ~ 160 
z 
I 
i= 
~ 120 

1 

40 

240 

] 200 

w 
~ 
;:: 

~ 
160 

I 
i= 
~ 120 
1 

= 
~ 80 _0 

40 

VINH '" v, 
_\ VINl = 0 

\ 

" "f '-
"'- -

10 15 

V+- POSITIVE SUPPLY VOL TAGE (VOLTS) 

Switching Time 
vs Negative Supply Voltage 

OG304-307 

V' = +15V 
TA = 25°C 

VINH '" +15 V 

"" 
VINl '" 0 

""''00 
"-... 

............ -
'off 

-5 -'0 -15 

v- - NEGATIVE SUPPLY VOLTAGE (VOLTS) 

-15V 

Input Switching Threshold 
vs Positive Supply Voltage 

OG300-307,OG381-390 

10 

v+ - POSITIVE SUPPLY VOLTAGE (VOL TS) 

Vo 

15 

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

LOGIC "1" = SWITCH ON I::-::==----c-:-:-::-c=-c---V--",,-NH"-j 
[OG300.303 OG381·DG390 4 V 

\ OG304-307 15 V 

LOGIC 

'NPUT J 
50% 

OV 

VS1-----r===~----

VS2------t------t-----

SWITCH 
OUTPUT 

VS2 

1-77 

+15V 
V' 

SWITCH 
OUTPUT 

~~----o_-T_i_<~--~---~_oVOl 

~4_-----~T~_1-<~~--+_~---4_-oV02 

-lSV 

Cl2 
33pF 

CLl 
33 pF 
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PARTIAL SCHEMATIC OF TYPICAL SWITCH (DG300-307, DG381-390) 

v+O-~~---.----~----~----~--------,-----~----~----~----, 

IN 

GNOQ-------------..... ----....I 

~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 rDS(ONF 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 
With V-=OV 

170 

i 160 

§ 130 

! 110 

m 90 
a: 
~ 70 

I 
- 50 

j _ 30 

10 

I 

.. 
o 

h v "'ov 
TA = 2SOC 

'\ 
v+ .. +sv 

~ v!=Lov 
""tT't-. 

-rrn 
10 12 14 

VA - ANALOG VOLTAGE (VOL TSI 

Switching Time vs V+ - Positive Supply Voltage 

:; 
w .. 
;:: 3 

" z 
'i: 
~ 
~ 
I 

= 
~ 1 
j 

v--ov 
TA = 25°C 

\ 
'-..1 

'olf .,......" 

10 15 

V+ - POSITIVE SUPPLY VOLTAGE (VOLTS) 

Input Threshold Voltage vs Positive Supply 

10 15 

V+ - POSITIVE SUPPLY VOLTAGE (VOLTS) 

1·78 

Single Supply Range: 
(V- and GND Tied Together) 
V+: +5 V to +25 V 

Analog Signal Range: 
V- .;; V ANALOG';; V+ 

©1980 Siliconix incorporated 



Quad Monolithic SPST 
CMOS Analog Switch 
designed for... ~ 

~ 

H 
Silicanix 

• Portable. Battery 
Instrumentation 

• Automotive Applications 

• Computer Peripherals 
• High Speed Multiplexing 
• Low Leakage Switching 

• Sample and Hold 
• Data Acquisition Systems 

DESCRIPTION 

BENEFITS 

• High Speed Switching With Break-Before­
Make 
o ton = 100 nsec Typical 
" +u~i = Rn ~e~c Tvoical 

• Single Supply Operations 
o +5 V to +30 V 

• CMOS Compatible (positive logic) 

• Wide Signal Range ±15 V 

• Low Standby Power 
o 300 J.lWatt Max 

• Minimizes Signal Error 
o ros < 100 n 
o 10(off) = 0.1 nA Typical 

• Environmentally Rugged 
o Latchproof CMOS Process 

The OG308 is a monolithic quad single-pole single-throw analog switch fabricated in complementary MaS 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 

LOGIC SWITCH 

0 OFF 

1 ON 

TENTATIVE DATA SHEET 

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

©1980 Siliconix incorporated 
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ABSOLUTE MAXIMUM RATINGS 
VIN to Ground 
Vsor VD ... 
V+ to Ground 
V+to V- .... 

V+ +18 V, V+ -36 V 
.. .. V+ to V-

Current, Any Terminal (Except S or D) 
Current, S or D, Continuous ...... . 

Pulsed 1 ms 10% Duty Cycle .. 
Operating Temperature (A Suffix) 

(B Suffix) 
(C Suffix) 

ELECTRICAL CHARACTERISTICS 

.. +36 V 
+36 V 

30mA 
30mA 

.. 100 mA 
. -55 to +125°C 

-20 to +85°C 

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

Power Dissipation (Package)' 
16 Pin DIP" ......... . 
16 Pin Plastic DIP'" 

-65 to +150°C 
-65 to +125°C 

900 mW 
470mW 

'Device mounted with all leads soldered or welded to 
PC board. 

"Derate 12 mW/oC above 75°C. 
--'Derate 6.5 mW/oC 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." 

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. 

INote 11'r ____ M.:.c..A'-X:...L::.lrM.:.:Ic.T.:.S _...,-__ -l 
TYP I---,-A.::'TB..:S:.;:U"F..:.Frl x:.:...._+--_C::,..::S.::U.:..F.:..Frl X-'--\ UN I T 

TEST CONDITIONS 
V+:::+15V CHARACTERISTIC 

Minimum Analog 

V ANALOG Signal Handling 
Capability 

25'C -<i5'C 25'C 125'C' 
-20'C 85'C 

O'C 25'C 70'C 
V- = -15 V. Gnd = 0 v 

±1S! ±15 v Switch ON IS == 10 mA 

Input Current 
10 I I'NH Input Voltage High 1 VtN == 15 V 

------~~r---------------'---.:......r----4----+---+----+---+---+--~ 
Input Current 

11 ~ IINL Input Voltage Low 

14 D 
Y 

15 N 
A 
M 
I 

16 

C 

17 

18 

19 
S 
U 

20 P 

NOTES, 

toff2 

CSloffl 

CDlofti 

CO(on) + 
CSlonl 

Turn-OFF Time 

Source OFF 

Drain OFF 

Capacitance 

Channel ON 

Capacitance 

OFF Isolation (Note 2) 

1+ 
Positive Supply 
Current 

1- Negative Supply 
Current 

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

IVDI 
2. OFF Isolation == 2010910 -

IVS I 

Vs = Input to OF F Switch 

Vo '" Output 

SWITCHING TIME TEST CIRCUIT 

-1 

See Switching Time Test Circuit 

CL = 35 pF, Vs = 3 V 

pF 

dB 
VIN = 0 V, RL = lK fl, CL = 15 pF 
VS'" 1 V rms • f "" 1 MHz 

100 

/.LA V,N '" 15VorOV 

-100 

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. 

ICMD 

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

VO=VSRL~~~SI""1 IREPEAT TEST FOR 
CHANNELS 2. 3 AND 4l 

1-80 

,"',,'0::°':::":... .. '-, .. ..: .. .:.' "'''', 
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8-Channel Multiplex Switch 
with Decode 

H 
Siliconix 

designed for . . . 
• Multiplexing Signals 
• Data Acquisition 

...... 1::1'&-" I r-..... " •• 

......... ...,"" •••• I I_I. 

BENEFITS 

• Reduces Cross-Talk in Systems 
o Break-Before-Make Switching 

• Easily Interfaced 
o Pull-Up Resistors on Inputs for TTL 

Compatibility 

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 anyone 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 

lOGIC 
INPUT 

SIGNAL INPUTS 

, . 
ENo------+-t-t~~,_r+_t+-+-~-t_t~ 

'6 
A'O-~i~~-+~~~~~-++-~-1-+~ 

SIGNAL INPUTS 

3 
o 

1-81 

PIN CONFIGURATION 

Dual-I n-Line Package 

ORDER NUMBERS: DG501AP OR DG501BP 
SEE PACKAGE 12 

DG501CJ 
SEE PACKAGE 8 

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

TRUTH TABLE 

LOGIC INPUTS CHANNEL 

AO A1 A2 En 'ON' 

L L L H Sl 
H L L H S2 
L H L H S3 
H H L H S4 
L L H H S5 
H L H H Sf; 
L H H H S7 
H H H H Sa 

x x x L OFF 

©1980 Siliconix incorporated 
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ABSOLUTE MAXIMUM RATINGS 

V+to V- ..... ..... . · . .... . -0.3, +30 V, Operating Temperature (A Suffix) .. . . -55 to 125°C 

V+toVA,.VEn· · . ... . · . .. . -0.3, +30 V (B Suffix) .. .. -20 to 85°C 

V+ to VD or VS. · . ... . . .. . .. -0.3, +30 V (C Suffix) ....... o to 70°C 
VD to VS· .... . . · . . . · . .. . . .. . . ±25 V Power Dissipation * 
VA, YEn to V- ... · . · . · . . . . . . .. 30 V 16 Pin DIP** '" . . . . ... .. . .. . . . 900mW 
VD or Vs to V- . . · . · . ... . ... . 30 V 16 Pin Plastic DIP*~~ . ... . ., . .. . . . 470mW 
Current (Any Terminal) · . .... . .. . . -20mA *Device mounted with all leads welded or soldered 
Storage Temperature (A & B Suffix) . . -65 to 150°C to PC board . 

(C Suffix) ........ -65 to 125°C **Derate 12 mWfC above 75°C 
*'*Derate 6.5 mWfC above 25°C 

"Absolute Maximum Ratings are stress limits only. Exceed· 
ing these limits may cause device damage. Electrical Charac-

ELECTRICAL CHARACTERISTICS teristics define the functional operating limits." 

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

MAX LIMITS 
TEST CONDITIONS, UNLESS NOTED: 

CHARACTERISTIC DG5Q1A OG501B/C UNIT v- -,; -20 V, V+ = 5 V, VEN = 3.5 V 
-5SoC 25°C 12SoC _200 e! 25°C 85°C/ VAL'" 0.6 V. VAH == 3.5 V 

o"c 70QC 

1 150 150 225 150 150 200 Vo "" 5 v 

" 

200 200 300 200 200 300 Va - a 's -1 mA, I, V-=-20V 

Drain-Source 250 250 375 250 250 350 Vo '" --5 V 

I. rOS(on) ON Resistance 
H 

200 200 300 200 200 300 Vo - 5 V 

15~ 250 250 375 250 250 350 Vo = a IS'" -100 !lA, 

15' 
V-=-15V 

600 600 900 600 BOO 900 Vo - -5 V 

I-~ Source OFF 
-1 -1000 -3 -150 Vs = -5 V, Vo = 5 V 7H IS(off) Leakage Current 

1- VEN = 0.6 V 

B ID(off) 
Drain OFF 

-B -4000 -10 -500 oA Vo = -5 V, Vs = 5 V 
Leakage Current 

1-
Channel ON 

9 10(on) + IS(on) Leakage Current 
B 4000 10 500 VO"'VS=5V 

10 IINL 
Input CUrrent, , Input Voltage Low 

-1.2 -1.2 rnA VAL = 0 

:-N 
Input Current, 

11 IINH Input Current High 
-150 Min -150 Min MA V AH = 3.5 V 

12 Switching Time of 1.5 1.5 V-=-20V I See Switching Time Test Cricuit 

113 ttransition Multiplexer 2.5 2.5 V-"'-15V VS1" t1 V, VSB = +, V, VS2_7 = gnd 
;-
1. ton Turn-ON Time 1.2 Typ* 1.2 Typ* 

'15 toff Turn-OFF Time O.B Typ* 0.8 Typ* M' 
See Switching Time Test Circuit !-e Break-Before-Make 
VS(all) = 1 V 

16 N topen Interval 
0.05 Typ" 0_05 Typ* 

,_A 
Turn-ON Time 2.0 Typ* 17 M ton 2.0 Typ" 

:18 I Turn-OFF Time 0.8 Typ* 0.8 Typ" 
Same as Above. Except V- = -15 V 

I_ C toff 

Source OFF 
19 CS(off) Capacitance 

10Typ* 10Typ" 

I- pF VS'" Vo = 5 V VEN = 0.6 V, fool MHz 

20 CO(off) 
Drain OFF 

20 Typ~ 20 Typ" 
Capacitance 

21 S ,- Drain Supply Current -6 -6 
ii- U 

8 8 
VEN = 0 

22 P 1+ Source Supply Current 

1:"'23 P 
rnA AIIVA=O ,- Drain Supply Current -6 -6 

,- L 
7 7 

VEN = 3.5 V 
124 Y " Source Supply Current 

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

APPLICATION HINTS* 

v+ v- VEN VIN VsorVO 
Positive Negative 

Enable Input Logic Input 
Analog 

Voltage Voltage 
Supply Supply 

Min Highl VINH Mini 
Signal 

Voltage Voltage Range 
(VI (VI 

Max Low VINL Max (VI 
(VI (VI 

+5** -20 3.510.6 3.5/0.6 -5 to +5 

+5 -15 3.5/0.6 3.5/0.6 -5 to +5 

* Application Hirlts are for DESIGN AI D ON L Y. not guaranteed 
and not subject to production testing. 

* * Electrical parameters chart based on V+ = 5 V I V- = -20 V. 

©1980 Siliconix incorporated 
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TYPICAL CHARACTERISTICS 

.3 
U! ,. 
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z 
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~ 
§l 
~ 
0 

rOS(on) vs Vo 
and Temperature 

10 L' __ ~ __ ~~ __ ~_ 

-5 -4 -3 -2 -1 0 1 2 3 4 5 

Vo - DRAIN VOLTAGE (VOL IS) 

1000 

-

10 

rOS(on) vs Vo 
and Temperature 

~+- +51~Y= 

r--
1-1- -r-. 125°C 

--I- ---~ I--I-
_55°~ 

-5 -4 -3 -2 -1 a 1 2 3 4 5 

Vo - DRAIN VOLTAGE (VOL 15) 

3.0 

2.5 

2.0 

f-
1.5 

1.0 

0.5 

o 

Switching Time vs 
Temperature 

III 
tonVa -5V 

i i 1./ 

b±-:tJ 
f-I- \ooJD ,i5V 

toft VD=+5V~~ ...-
toff Vo 5V 

I i I 
-55 -35 -15 5 25 45 65 85 105 125 

100 

90 

80 

70 

60 

50 

40 

30 

20 

10 

T - TEMPERATURE (OC) 

"OFF" Isolation vs RL 
and Frequency 

11111 1111111 

11111 1111111 

N-UJ ~L" loon 

RL = lK 

i' 
...... 

I' 

106 107 

f - FREQUENCY (Hz) 
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~ 

U! 

" z « 
I-

~ 
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" 
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z I-« 
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<1 
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CO(off), CS(off) vs Vo 

30 

2. 

20 

15 

10 

-5 -4 -3 -2 -1 0 1 2 3 4 5 

Vo - DRAIN VOLTAGE (VOL lS) 

100 

10 

0.1 

0.Q1 

25 

o 

IO(off)/IS(off) vs 
Temperature 

10(off) ~ 

.v 
IS(off) == 

~ ~ 

45 65 85 105 

T - TEMPERATURE (OC) 

Supply Current vs 
Temperature 

V+ - +5 V 
V-=-20V 

== 

125 

ALL INPUTS = 0 v 

I' 
I"-

t-to!: 
I ...... 1-,..... 11-1 

I-

JAI l-t-

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

T _ TEMPERATURE (OC) 

+5V -20V 

+5V +5V 

"OFF" ISOLATION = 20 LOG 1Vourl 
IVINI 

1-83 

+5V -20V 

OUTPUT 
'----r-t-o-r--.---o 

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

~ 
o 
? 

-2 

-2 

-2 

-4 

U! -2 
:<1 
~ -4 

§; 
l-

ii' 
~ 
o 
I 
5 -2 

-? -4 

-6 

-2 

-4 

-6 

8 

-

f-

-, 

I 
I 

- r-

f-

IN 

\ 
:'-., 

VGEN =+5V 

1 

I 
VGEN =+1 V 

! 

I I 

I I 

VGEN=OV 

V GEN --1V 

II 
V GEN = 5V 

t-TIME (,,5) 
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SWITCHING TIME TEST CIRCUIT 
Switch output waveform shown for V S ~ constant with logic input waveform as shown. Note that V S may be + or - as per 
switching time test circuit. Va is the steady state output with switch on. Feedthrough via gate capacitance may result in 
spikes at leading and trailing edge of output waveform. 

5V 
INPUT 

+5V -20 V 

OV 

s, 
vs, OUTPUT 

s2 ' V 

s3 OUTPUT 

VS(ALLJ '" +1 V 
90% 

VS2_7 

OUTPUT 

VS1 ""'-1 V 

V S8 "'+1 V 

EN 

OUTPUT 

VS1 "'+lV 

Vsa'" -1 v 
ttransition 

SCHEMATIC DIAGRAM 

~~~~~~~~~~--~~~~--~~~~~~--~~~~--~~~~~~~--OV~ 

ENo-~----+----+----~.,!~ 

A' O-~----+----+......, 

LOGIC INPUT 

A'O-~--h..., 

(NEGATIVE 
SUPPL VI 

1= v+ 

V+ 

(SUBSTRATE -= AND POSITIVE 
SUPPl VJ 

D. 

r-+----+-,~t_--+~--I__--+~_i-------------o ~~:.,~~ 
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8-Channel Multiplex Switch 
with Decode 

H 
Siliconix 

designed for . . . 
• Multiplexing Signals 
• Data Acquisition 

DESCRIPTION 

BENEFITS 

• Reduces Cross-Talk in Systems 
o Break-Before-Make Switching 

The DG503 is designed to function as a single-pole, 8-position (plus OFF) electronic switch. The function is implemented 
by using eight P-channel MOS field-effect transistors as analog switches. In the ON state, each switch will conduct current 
equally well in either direction, and in the OFF state each switch will block voltages up to 20 V peak-to-peak. The ON-OFF 
state of each switch is controlled by drivers, which are in turn controlled by a 3-bit binary word plus an Enable-Inhibit 
input. The truth table shown below indicates the binary word required to select anyone 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 V and logic "H" ;::: 8.5 V. The rise and fall times of the drivers are designed to provide break-before-make switch action. 

FUNCTIONAL DIAGRAM 

3 
D 

1-85 

PIN CONFIGURATION 

Dual In-Line Package 

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 

AO A1 A2 En 'ON' 

L L L H S1 
H L L H S2 
L H L H S3 
H H L H S4 

L L H H S5 
H L H H S6 
L H H H S7 
H H H H S8 

X X X L OFF 

©1980 Siliconix incorporated 
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ABSOLUTE MAXIMUM RATINGS 

V+to V- ..... . . · . ... .. . · . -0.3,33 V Current (Any Terminal) . . . . . . . . . . ., .. -20mA 

V+ to V A. VEn . · . . . · . -0.3,33 V Storage Temperature (A & 8 Suffix) . . . -65 to 150°C 

V+ to VD or VS. · . . . · . · . -0.3,33 V Operating Temperature (A Suffix) . . . · . . -55 to 125°C 

VD to VS ...... .. . · . .. . .. . · . . . ±25 V (8 Suffix) . · . . -20 to 85°C 

VA, VEn to V-. . . · . ... . · . .. . 33 V Power Dissipation* ........... · . .... 900mW 
VD or Vs to V-.. . . · . ...... · . . .. 33 V *AII leads soldered or welded to PC board. Derate 

12 mWfC above 75°C 

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

ELECTRICAL CHARACTERISTICS 

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

MAX LIMITS TEST CONDITIONS. UNLESS NOTED: 

CHARACTERISTIC A SUFFIX BSUFFIX UNIT v- =: -20 V. V+ =: 10 V. YEn =: 8.5 V 

_55°C 25'C 125°C _20°C 25'C 85'C VAL'" 0.6 V. VAH =8.5 V 

1 150 150 225 150 150 200 VO'" 10 v 
'2 Drain-Source 

250 250 375 250 250 350 n Vo '" 0 
IS:-1 rnA 

3 5 

rOS(on) ON Resistance 
600 800 1250 600 800 1000 VO--l0V 1$- -100J..lA 

,_W 
I Source OFF 

-2 -2000 -3 -150 VS=-10V,VO"'10V 4 T IS(off) Leakage Current 
'-C YEn =: 0.6 V 

5 H Drain OFF 
-8 -4000 -10 -500 nA Vo '" -10 V, Vs '" 10 V ID(aft) Leakage Current 

1-
6 I D(on) + IS{on) 

Channel ON 
8 

Leakage Current 
4000 10 500 Vo '" Vs == 10 V 

7 I 11NL 
J nput Current, 

-1 -1 pA VAL'" 0 
I_N I nput Voltage Low 

8 
Switching Time 

1.5 1.5 
See Switching Time Test Circuit 

ttransition of Multiplexer VS1"'±1V VS8"'+lV,VS2_7"'gnd 
1-
I~D ton Turn-ON Time 1.2 Typ" 1.2 Typ~ p, 

See Switching Time Test Circuit 
10 y toff Turn·OFF Time 0.8 Typ" 0.8 Typ" 

VS(all} '" ±1 V I-N 
llA Break-Before-Make 

0.05 Typ* 0.05 Typ' 
I_M 

topen Interval 

I Source OFF 
12 C CS(off) Capacitance 

5 Typ* 5 Typ* 

1- pF VS=VO=O 
YEn '" 0.5 V, 

Drain OFF f= 1 MHz 
13 COloH) Capacitance 

20 Typ~ 20 Typ' 

145 l- Orain Supply Current -6 -6 

l15 u Source Supply Current 8 8 
YEn "" 0 

1+ 1- p rnA 
16 p l- Orain Supply Current -6 -6 

11'7 ~ 7 7 
YEn '" 8.5 V, VA '" 0 

1+ Source Supply Current 

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

APPLICATION HINTS* 

v+ v- VEn VIN 
Vsor Vo Enable Input Logic Input 

Positive Negative Voltage Voltage Analog 
Supply Supply 

Min Highl VINH Mini Signal 
Voltage Voltage 

Max Low VINL Max Range 
(V) (V) (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 -10 to +5 

+10 -15 8.5/0.6 8.5/0.6 -5 to +10 

+5 -15 3.5/0.6 3.5/0.6 -5 to +5 

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

""Electrical parameters chart based on V+ = +10 V, V- = -20 V . 

.. 
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TYPICAL CHARACTERISTICS 
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rOS(on) vs Vo 
and Temperature 
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Switching Time vs Vo 
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'.5 
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Switching Time vs 
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~~:~~ov_ 
CL "'30pF 
Vo=+lV -

/' 
'on /' 
./ 

/,V 

",/' toft 

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

T _ TEMPERATURE (OC) 

,00 
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'0 

"OF F" Isolation vs R L 
and Frequency 

IIII! III IIIII 
1111: III IIIII 
I'NJ.I i"{'L ' 000 

Rl'" lK 

" ........ 
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f - FREQUENCY (Hz) 

,0' 

CO(off), CS(off) vs Vo 

30 

~ 
25 

w 
u 

20 
z 
;; 

'5 
~ 
~ '0 
I 

U 

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

Vo - DRAIN VOLTAGE (VOL lS) 

'00 
w 

:i 
" ~ ~ 
o.E 10 
z ~ 

" z 
~ ~ " ~ ~ " o U 
I W 

£~ 
t?i~ 

.:::: w 0.1 
~~ 

§ 

1= 

V 

0.Q1 
25 

o 

1= 

IO(off)/IS(off) vs 
Temperature 

= IO(off) 

/f V 

IS(off) 

45 65 85 ,05 

T - TEMPERATURE (OC) 

Supply Current vs 
Temperature 

'25 

! V+"'+10V 
V-=-20V-

,+.!H I f-r---
........ I"- ....... VOE '" 0 v 

...... r-. ::::t:j... 
I+.L,' I--
VOE"'S.5V r-~ 

1 I 

I I 
-60-40-20 0 20 40 60 80100 120 140 

T - TEMPERATURE (OC) 

+5V -20V 

+10V +10V 

"OFF" ISOLATION = 20 LOG lVourl 
IVINI 

1-87 

+5V -20V 

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

'N 
-2 

I \ 
J i\.. 

-2 
VGEN "'+5V 

I 

-+ I 
c-- r--- -

i 
-2 ! 

-4 
VGEN =+1 V 

! I I I 
I 

~ 
0 

1 ~ i VGEN "'ov '" ~ -2 

" -4 :; 
0 
> 

I ~ 
::> 
~ 
" 0 
I 

I 
~ -2 

" 0 
> -4 

VGEN =-lV 
-6 

-2 

-4 11 
-6 

VGEN - -5V 
-8 -, 

t - TIME (lAs} 
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SWITCHING TIME TEST CIRCUIT 

+10V -20V 

V~ 

s, o 
Vs,o---O-l---<1' "---+--!-<l-+---1>--<l OUTPUT 

Vsa o---o-+--cr 

EN 

SCHEMATIC DIAGRAM 

'OV 
INPUT 

,v 

OUTPUT 

VSfALL) '" +1 V 

OUTPUT---r, 
VS1 "'-1 V 

VSS"'+l V 

OUTPUT __ --J../ 

VS1 =-+1 V 
i-----+ttransitioll 

VSS=-lV 

OV 

~--~~4r~~~~--~~4r~~~~~~~--~~~~~~~~~~~-<lV~ 

ENo-~--+---!--+--, 

A' o-4r---f---+-....., 

LOGIC INPUT 

(NEGATIVE 
SUPPLY) 

}:

V+ 

V+ 

(SUBSTRATE -= AND POSITIVE 
SUPPL VI 

0, 

r-+--~-~+_-_+---1>_+--+___1-~------O ~e~p~\ 
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Differential 8-Channell H 

16-Channel CMOS 
Analog Multiplexer 
designed for ••• 
• Data Acquisition Systems 
:!! M~!~!~~~~~~! ~eference Si~nals 

• Communication Systems 
DESCRIPTION 

BENEFITS 
• Environmentally Rugged 

o Latchproof CMOS 
• Easily Interfaced 

Siliconix 

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 ~lgnal T";ClIIYC vvii..;1 ..:..~: '-.,' 

Supplies 

The DG506 is a single-pole l6-position (plus OFF) electronic switch array [DG507 is a double-pole a-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 anyone 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 ci rcuits. Switch action is break-before-make. 

FUNCTIONAL DIAGRAMS 
16 Channel MUX DG506 

v+ v- Gnd Vref* 

8, 19 

~j 2 I I I 

~~ ----r+t+ :IIIIHiI~ilk!l1hI2l1lt'13f' ~ '" ' 
~ I': 1111 ~D 

510 I I I I I I I 

8'1 I I I 

~~ I' i I ::: : : : I I 

~~i 
I DG506 CMOS DECODE LOGIC 

j14 p. 1'6 j17 j'. 
A3 A2 A, AO En 

TRUTH TABLE 

x 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 

o 

1 
o 
o 

1 

o 
1 
o 
1 
o 

10 
11 
12 
13 
14 
15 
16 

*OPTIONAL (NORM ALL V LEFT OPEN): 

PIN CONFIGURATIONS 
DG506 

V+ 

NC 

NC 

·'6 .,. .,. 
"3 

"2 
." "0 
'. 

GND 

*VREF 
A3 

DG507 Dual-In-Line Package DG507 

*OPTIONAL (NORMALLY LEFT OPEN) 

V+ COMMON TO SUBSTRATE 

ORDER NUMBERS: 
DG506AR OR DG506BR DG506CJ 
DG507AR OR DG507BR DG507C 

DG506 

D 

v-

'. '7 .. .. .. 
'3 

'2 ., 
EN 

AO 

A, 
A2 

Logic "0" = VAL::; o.av, Logic "1" = V AH 2: 2.4 V, Screen is OG507 SEE PACKAGE 13 SEE PACKAGE 14 
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ABSOLUTE MAXIMUM RATINGS Operating Temperature (A Suffix). . . ---55 to 1250 C 
(B Suffix). -20 to 85°C 

VIN (A, En, or VREF) to Ground '" . --0.3 V, V+ (C Suffix). Oto 70°C 
Vs or VD to V+ ... . ... 0, -32 V Power Dissipation (Package)' 
Vs or VD to V- 0" • . . . . 0,32 V 28 Pin DIP" ...... . . . . .. . . .. 1200 mW 
V+ to Ground . ..... . . . . . . . .. 16 V 28 Pin Plastic DIP'" .... . . .. 625 mW 
V- to Ground .... .. . . . . -16 V 
Current (Any Terminal, Except S or D) 30mA 'All leads soldered or welded to PC board. 
Continuous Current, S or D ....... 20mA "Derate 16 mW/oC above 75°C. 
Peak Current, S or D "'Derate 8.3 mW/oC above 25°C. 

(Pulsed at 1 msec, 10% Duty Cycle Max) .... 40mA "Absolute Maximum Ratings are stress limits only. Exceed-
Storage Temperature (A & B Suffix) . .. -u5 to 150°C ing these limits may cause device damage. Electrical Charac-

(C Suffix) ........ -u5 to 125°C teristics define the functional operating limits. n 

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. MAX LIMITS 

MEASURED TESTS 
(Note 1) 

A SUFFIX BIC SUFFIX TEST CONDITIONS, UNLESS NOTED: 
CHARACTERISTIC TVP UNIT 

TERMINAL PER 
25'C -20/ 85/ 

V+ = 15 V, v-= -15 V, Ground = 0, VREF = Open 
TEMP -55'C 2SoC 12SoC 

O'C 
25'C 

70°C 
(Note 4) 

1 VANALOG 
Minimum Analog Signal 
Handling Capability 

,,5 "5 ,,5 ±15 ±15 V Switch ON IS = 10 rnA 

-, 
Drain Source 16 270 400 400 500 450 450 550 V 0 - 10 V, IS - -200 J,lA J Sequence each switch on 

:2 
Sta 0 n rDSlon) ON Resistance 16 230 400 400 500 450 450 550 VO--10V, IS--20QPAI VAL =0.8 V, VAH = 2.4 V 

CoSIOn) MAX - 'OSlon) MIN) Greatest Change in .o. r08(on) = 
4 .o.r05(on) Drain'Source ON 8to 0 16 6 

% rOS(on) AVE 
Resistance Between 

-10V~VS";;;10V 
Channels 

-0 S 16 --0.005 " ±50 ,5 ±50 VS-l0V,VO=-10V 

~ 
W 

'S(off) 
Source OFF Leakage 

S , Current 16 -0.005 " ±50 '5 ±50 VS=-10V,VO=10V 

-; T 
C 1 -0.03 ±10 ±300 ±20 ±300 V O -l0V,Vs --tOV 

8 H OG506 VEN '" 0 
Drain OFF Leakage 1 -0.03 ±10 ±300 ±20 ±300 Vo - -10 V, Vs - 10 V 

8 'O(off) Current I-- D 
2 0.01S ,5 ±200 "0 ±200 VO-10V,VS= lOV 

10 OGS07 nA 
2 -O.otS ±S ±200 ,,0 ±200 VO--lOV,VS-10V 

" 16 -0.06 ,'0 ±300 ,20 ±300 VS(all) = Vo = 10 V 

1'2 oG506 
'O(on) Channel ON Leakage 16 -'--0.06 ±10 ±300 ±20 ±300 VS(all) -VO--10V Sequence each switch on 

''''13 I-- D (Note 2) Current 16 -0.03 ±5 ±200 ±10 ±200 VS(all) '" Vo - 10 V VAL = 0.8 V, VAH '" 2.4 V 

14 DG507 
16 -0.03 ±S ±200 ±10 ±200 VSfall) - Vo --10 V 

15 Address Input Current, (5) 4 0.002 10 30 -10 30 VA-2.4V 

1"'i6 'AH Input Voltage High (514 O.OOS 10 30 10 30 VA - 15 V 
I-~ Peak Address AO,Al,A2, 17 P IA(peak) Input Current IA3) EN 

(5)4 -75 .A See Curve "IA vs VA" 

1"'i6 ~ Address Input Current, 3 -0.002 -10 -30 -10 -30 VEN = 2.4 V 
I'; 'AL Input Voltage Low 1 -0.002 -10 -30 -10 -30 VEN =0 

AIIVA=O 

20 ttransition 
Switching Time 

D 0.6 1 See Figure 1 
of Multiplex;er 

1-
Break-Before-Make 

21 t open 
Interval 

D 0.2 ., 
122 0 ton(EN) Enable Turn-ON Time D 1 1.0 1.5 

123 ~ Enable Turn-OFF Time D 1 0.4 1 
See Figure 2 

toff(EN) 
I-A 

VEN -0, RL = 1KO,CL -15pF 
24 M OFF Isolation (Note 3) D 68 dB , 

Vs "" 7 YAMS, f '" SOD KHz 
I-C 

Source OFF 
25 CS(off) Capacitance 

S 16 6 Vs = 0 

126' Drain OFF 
pF V EN =O,f= 140 KHz 

~ 1 45 IT, CO(om Capacitance DG507 
D 

2 23 
Vo = 0 

2B S ,+ Positive Supply Current v+ 1 5.2 10 10 
129 u ,- Negative Supply Current v- 1 -5.2 -10 -10 

VEN = 5 V 
P 

130 P rnA All VA = 0 

L 
,+ Positive Supply Current v+ 1 1.2 2.5 2.5 

1-;- V ,- Negative Supply Current v- 1 -1.2 -2.5 -2.5 
VEN '" 0 

NOTES: 
1. Typical Values are for DESIGN AID ONLY, not guaranteed and not subject to production testing DG506 ICXBA, 
2. 'O(on) is leakage from driver into "ON" switch. DG507 .CXBB 

3. 
IVO' 

OFF Isolation ~ 20 log iV;I Vs = input to "OFF" switch Vo = output due to VS' 

4. Functional operation is possible for supply voltages less than 15 V, but the input logic threshold will shift. 
For V+ = IV-I ~ 10 V, 1.5 V may be applied to the VREF terminaL The VREF terminal has R'N;:;S 45K n 
(See the applications section.) 
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TYPICAL CHARACTERISTICS 

;; ,. 
~ 
Q 
w 

" z .. 
In 
ill 
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z 
0 
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~ 
::> 

~ z 

" ~ 
0 
I 

g 
;; 

~ 
0 
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9 
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~ 
J: 
~ 

" G 
9 
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;;; 
I 
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rDS(on) vs V D and Temperature 

700 

600 

500 

400 

300 

200 

100 

I-HHHH--+--+-+-V+ =' +15 V 
I-HHHH--+--+-+-V- " -15 V 

125°C 

2S"C 

_55°C 

-15 -10 -. 10 15 

Logic Threshold 

vs Power Supply Voltage 
2.0 

1.5 --~ ~ 

1.0 ~~ ~ P" 

~ ~ 

0.5 

'. "0 "2 .,5 
V+ AND V- POWER SUPPLY VOLTAGE (VOL IS) 

IA vs V A 

(Terminals AO' A1. A2. A3. EN) 

-125 

I I 
'l: 
;:-100 

15 
~ 
G -75 
~ 
::> 

~ -50 

" G 
9 
I -25 

-'" 

V+=+lSV 

I I V-=-lSV 

-5S"C 

I r 25°C 
12S"C 

) 
1 TYPVTh 2 3 

VA - LOGIC INPUT VOLTAGE (VOLTS) 

OFF Isolation vs Frequency 

.. 
" z 
0 
>= 
:l 
~ 
~ 

0 
I 

~Ig 

100 

11111111 

80 l~ ~IWln-
NJIIIIII 

60 IIl'ttIIl. 
11111111 

40 
RL - 10 megn 

11111111 

20 V+=+15V. v_=I_~51~11I1I 
VGND = 0, VEN '" 0 

CLOAD = ~71~F, Vs = 7 VRMS 
o 
10' 105 106 

f - FReOUENCY (Hz) 

107 

~ 

rDS(on) vs V D and 
Power Supply Voltage 

IS(off) vs Temperature* 

~O·'m. ~ 
::> g 

~ 0.011:-_ ..... _ 

~ 25 

T - TEMPERATURE (OC~ 

15 

ID(off) and ID(on) vs Temperature' 

" .§. 
~ 

i a 

~ 
~ 
w 

~ 
~ 
~ 
o 

T - TEMPERATURE (OC) 

Power Supply Current 
vs Temperature 

V+>=+15V 

I"-<d--+--II-+-+-+V- = -15 V 

VEN or-t--

Z" ~5':5-_-:35:-_':'::5-.J5-.J:':25:-:'':-5--:'.5:-:.:'::5--:-'10::-5~'25 
T - TEMPERATURE (OC) 

*The net leakage into the source or drain is the n-channel leakage minus the p-channel 
leakage. This difference can be positive, negative, or zero depending on the analog 
voltage and temperature, and will vary greatly from unit to unit. 
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Typical delay. rise. fall, settling times. and 
switching transients in this circuits. 

+15 V OPEN -15 V 

RS=100n 

S2 

OG506 

·,5 
RGEN = loon 

EN 

1 
+15V 

VOUT 

CL J 1SpF 

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

LOGIC INPUT 
2 

0 

5 

0 
VGEN = +10V 

5 

6 

4 

2 

0 Il 
VGEN = +5 V 

2 

VOEN = 0 

2 

0 

2 

4 VGEN= 5V 

• 
5 I I 
0 

JGEJ--!OV 5 

-1 0 

I I 

t - TIME (IlSec) 
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SCHEMATIC DIAGRAM Typical Logic Interface V+ [SUBSTRATE] 
(+SUPPlY) Typical Switch 

INPUT 

GND EN' GND 
(CMOS LEVELS) 

t--+-+-IAo 

V­
(-SUPPLY) 

V+ 

[ D:le~ 
CH m 

D~le~ t-t-----~ 

DECODE 
AND 

SWITCH 
DRIVE 

v-

SWITCHING TIME TEST CIRCUIT 

0.8 ~~~:r----h 
SWITCH OUTPUT 

VD• 
(SEE FIG 11 

SWI TCH OUTPUT 
VD• 

(SEE FIG 2) 

LOGIC INPUT 
t r < 20 nli 
tf< 20 os 

ttransitlon 

0.1 Vo 

0.9 Vo 

Vo 

VSlb 

3.5V 

50% 

APPLICATIONS 

V+ v-
Positive Negative 
Supply Supply 

Voltage Voltage 
(V) (V) 

+15** -15 

+12 -12 

+10 -10 

+8**· -8 

V REF 
Reference 

Pin 

Connection 
(V) 

Open 

Open or 
1.4 V 

1.4 V 

1.4 V 

V IN 
Logic Input 

Voltage 

V INH Mini 
V INL Max 

(V) 

2.4/0.8 

2.4/0.8 

2.4/0.8 

2.4/0.8 

Application Hints' 

Vs or 

V D 
Analog 
Voltage 

Range 
(V) 

-15 to +15 

-12to+12 

-10 to +10 

-8 to +8 

1-92 

* Application Hints are for DESI GN AI D ONLY, not 

guaranteed and not subject to production testing. 

**Electrical Characteristics chart based on V+ = +15 V, 

V-= -15 V, V REF = Open. 

***Operation below ±8 V is not recommended. 
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8-Channel/4-Channel 
Differential CMOS 
Analog Multiplexer 
designed for ••• 
• Data Acquisition Systems 
• Multiplexing Reference Signals 
• Communication Systems 
DESCRIPTION 

H 
Silicanix 

BENEFITS 
• 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 
• Environllumtallv Ruaqed 

o Latch-proof CMOS 

The DG50B is a single-pole B-position (plus OF F) electronic switch array [DG509 double-pole, 4-position (plus OF F) 1, which 
employs B 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-OF F 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 anyone of the B 
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 O.B 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 

D 
G 
5 
o 
8 

o 7 
B 

FUNCTIONAL DIAGRAM DG508 
V+ Gnd 

113 
'V-

13 114 

I DG508CMOS 
DECODE LOGIC 

&'5 &,. &' &2 
A'}.. Al Ao En 

FUNCTIONAL DIAGRAM DG509 
v+ v- Gn. 

I 

51'~~~==::':":==:::(.~ 
~"""""';t----:--.-: ·--+-lJ,,--0. 

... 
5'b"""';t--+---t--+-""i 
52b"""'+-+---t--o"f .--+-1 
53b""""";t-+:-~'i ~-+--+-t 

"'4~=±==±=±;' 

Logic "1" = 

VAH;;' 2.4 V 

Logic "0" = 
VAL';; O.BV 

PIN CONFIGURATIONS 

En 

v-
5, .. 
53 

"" 

Flat Package 

0_-.. ______ ---1--58 

TOP VIEW 

ORDER NUMBER: 
DG508AL 

SEE PACKAGE 17 

Flat Package 

TOP VIEW 

ORDER NUMBER: 
DG509AL 

SEE PACKAGE 17 
'Common to Substrate and Base of Package 

Dual-In-Line Package Dual-In-Line Package 

V+ COMMON TO SUBSTRATE 

ORDER NUMBERS: 
DG508AP OR DG508BP 

SEE PACKAGE 12 
DG508CJ 

SEE PACKAGE 8 

ORDER NUMBERS: 
DG509AP OR DG509BP 

SEE PACKAGE 12 
DG509CJ 

SEE PACKAGE 8 

54b 
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ABSOLUTE MAXIMUM RATINGS Storage Temperature (A & 8 Suffix) -65 to 150°C 

(C Suffix) -65 to 125°C 
VIN (A, EN) to Ground -0.3 V, V+ Power Dissipation (Package)' 
Vs or VD to V+ 0, -32 V 16Pin DIP" 900mW 
VsorVDtoV- 0,32 V 16 Pin Plastic DIP'<' 470mW 
V+ to Ground. 16V Flat Package<'" 750mW 
V - to Ground. -16 V 

Current (Any Terminal, Except S or D) 30mA < All leads soldered or welded to PC board. 

Continuous Current, S or D 20mA "Derate 12 mWfC above 75°C 

Peak Current, S or D "'Derate 6.3 mWfC above 25°C 

(Pulsed at 1 msec, 10% Duty Cycle Max) 40mA <'<'Derate 10 mWfC above 75°C 

Operating Temperature (A Suffix). . -55 to 125°C "Absolute Maximum Ratings are stress limits only. Exceed-
(8 Suffix) . -20 to 85°C ing these limits may cause device damage. Electrical Charac-
(C Suffix). o to 70°C teristics define the functional operating limits." 

ELECTRICAL CHARACTERISTICS 

All DC para meters are 1 00% tested at 25° C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 

NO. MAX LIMITS 

CHARACTERISTIC 
MEASURED TESTS TYPt 

A SUFFIX Blc SUFFIXES UNIT 
TEST CONDITIONS, UNLESS NOTED: 

TERMINAL PER 25°C V+ = 15 V. V-:=. 1S V, Ground =0 
TEMP. -5SoC 2SoC 125°C _20o e 2SOC 8S"C 

DoC 70°C 

Minimum Analog Signal 

1 VANALOG Handling Capability ±lS ~ 15 ±lS ±lS ~ 15 V Switch ON IS = 10 rnA 

1-; 
Capability 

Drain-Source 8 270 400 400 500 450 450 550 Vo - 10 V, IS '" -200 IJ-A J Sequence each switch on 

I~ rDS(on) S to D n 
ON Resistance 8 230 400 400 500 450 450 500 VD - -10 V, 'S- -200,uA I VAL "'D.BV, VAH=2.4V 

1-
6.r -Cos(onJ MAX (DS(on! MIN) Greatest Change in Drain 

4 6.r DS(on} Source ON Resistance S to D 8 6 % 05(on) - rOS{on) AVE 

Between Channels -10V';;;VS';;; lOV 
1- s 

5 W Source OFF 8 -0.005 ±1 ±50 ±5 ±50 VS"'lOV,VO"'-lOV 1---:: I IS(off) Leakage Current 
S 

I~ T 8 -0.005 ±1 ±50 ±5 ±50 VS",-10V,VO-10V 

7 C 1 -0.015 ±10 ±200 ±20 ±200 VO"'lOV,VS""-lOV 1_ H Drain OFF DG508 
1 0.015 ±10 ±200 ±20 ±20D 10V,VS-l0V 

V EN '" 0 
8 

10(off) Leakage 0 Vo 
19 

Current 
-----; 

2 -0.008 ±to :dOO ±20 ±100 Vo 10 V, VS'" 10V 
1--;0 OG509 nA 

2 0.008 ±to ±100 ±20 ±tOO Vo - 10V,VS 10V 

I" 8 -0.03 ±lO ±200 ±20 ±200 VS(all) - Vo '" 10 V 
112 Drain ON DG508 

8' -0.03 ±lO ±200 ±20 ±200 VS(al!) '" V D '" -10 V 10(on) 
. Leakage 0 Sequence each switch on 

11'3 - VAL'" 0.8 V, V AH '" 2.4 V Current 8 -0.015 ±to ±100 ±20 ±100 VS(allJ - Vo - 10 V 

114 OG509 
8 0.D15 ±to ±100 ±20 ±tOO VS(all) Vo '" 10V 

15 Address Input Current, (413 0.002 -10 -30 -10 -30 VA'" 2.4 V 
I," I 'AH Input Voltage High AO' At (A2 J (413 0.006 10 30 10 30 VA'" 15V 
I-N 

Peak Address EN 17 P 
IA{peak) (413 -75 "A See Curve "IA vs V A" 

I," ~ 
Input Current 

Address Input Current AO' A, (A 2) 3 -0.002 -10 -3D -10 -30 VEN '" 2.4 V 
JAIIVA=O !--;g 'AL Input Voltage Low EN 1 -0.002 -10 -30 -10 -30 VEN '" 0 

20 ttransition 
Switching Time of 

0 0.6 1 See Figure 1 
Multiplexer 

1-
Break-Before·Make I 21 t open Interval 

0 0.2 

"' 1-
ton(EN) Enable Turn-ON Time 0 1 22 0 1.0 1.5 

IToY toff(EN) Enable Turn-OFF Time 0 1 0.4 1 
See Figure 2 

I-=N 
24 

A 
OFF Isolation .. 0 8 VEN '" 0, Rl = tK .0, CL '" 15 pF 

M 68 dB 

I-' 
VS'" 7 VRMS, f = 500 kHz 

25 C CS{off) 
Source OFF 

S 8 5 Vs '" 0 Capacitance - pF VEN =O,f '" 140kHz 

~ CD(off) 
Drain OFF OG50B 0 1 25 

Vo = 0 27 Capacitance OG509 0 2 12 

28 S 1+ Positive Supply Current V+ 1 3.5 8.0 8.0 
-::- U 

1- Negative SUpply Current V- 1 
VEN = 5 V 

2::~ -3.5 -8.0 -8.0 

1+ Standby 
mA All VA "'0 

.2£.L Positive SUpply Current V+ 1 1.0 2.4 2.8 

31 Y 1- Standby Negative Supply Current V- 1 -t.O -2.4 -2.B 
VEN '" a 

ICXG·A DG508 

ICGX·B DG509 

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

*IO(on) is leakage from driver into "ON" SWitch. 

*"OFF isolation ~ 20 log :~~: • Vs '" input to "OFF" SWitch, Vo == output due to VS' 

©1980 Sihconlx Incorporated 
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TYPICAL CHARACTERISTICS 
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rOS(on) vs Vo and Temperature 

700 f-f-f-f-f-f-t--t--t-v+::= +15 V 
f-t--t--t--t--t--t--t--t-v- '" -15 V 

-15 -10 -5 10 

2.0 

1.5 

1.0 

..5 

Vo - DRAIN VOLTAGE (VOLTS) 

Logic Threshold vs 

Power Supply Voltage 

~ -~ 
~ ~ -• P"'" 

15 

,8 ,,. ±12 "5 

V+ ANDV- POWER SUPPLY VOLTAGE (VOL lSI 

-125 

-100 

-75 

-5. 

-25 

100 

80 

60 

40 

IA vs VA 
(Terminals AO' A1' A2, EN) 

I I V+=+15V 

I I v-= -15V 

_5SoC 

I' 2~'6 
12s"C 

IJ 
1 TYPVTh 2 

VIN -lOGIC INPUT VOLTAGE (VOLTS) 

OFF Isolation vs Frequency 

11111111 

·h~ ~IjUln-
NIIIIII 

IITI'HlL 
11111111 

RL -10 megO 

11111111 

~I~ 20 V+ =+15V. V- .1_~51~111I1 
VGNO"O,VEN=O 

CLOAD =1~~lrF, VS= 71~~MS • 
104 105 106 

f - FREQUENCY 1Hz) 

,.7 

rOS(on) vs Vo and 
Power Supply Voltage 

700 I=I=I=PPHPPH=I=I=I 
~ 600 t--I-I-I-I-HHt£--IH-l-l-l 
w _ 0 

~ ~ 500 f-t--t--t--IT-HhHHrl-l-l 
~9 1/ 

:!!: ~ 400 r:1=~~~~~~tj~::;j=l "z I-
~ ~ 300 f-l-l"'l/':Jr"'l"-+'+-t"'9'-+--t:;.!~rl 
I ~ 1-,;;~~"""'$$~A~:Et:ttj'~ ~ "§m 200 t-= 
~ I-H--f-tA-V+-+15V,V-=-15V 
- 100 B-V+=+12V,V-=-12V 

t--H--f-tg~~: = :~~ ~v~-: ~;~ v· 

-15 -10 -5 ,. 15 

Vo - DRAIN VOLTAGE (VOLTS) 

IS(off) vs Temperature* 

10_fEE 

I 

~ 0.01L-.... """"'"' .r 25 45 12. 

T - TEMPERATURE rc~ 

10(off) and 10(on) vs Temperature* 
w 

" " " ~ 
z 
0 
~;{ :$ 
oJ;; 
Iw 

='" c'" 
~a 
'" 0 

~ 
~ 

" .§ 
>-
iii 
'" '" ::> 

" ~ 
t 
Oil 
I 

~ 

= 

10 

25 

5.0 

45 65 85 105 

T - TEMPERATURE (QC) 

Power Supply Current 

vs Temperature 

V+=+15V 

125 

4 .• 

4 .• 
f""'-.I'-. V_s-15V 

3.5 

3.0 

2.5 

....... r-., I 
....... ~EN 2.4V 

r--. 
2.0 

1.5 
~ VEN",OV 

1 .• 

0.5 I 
I 

-55 -35 -15 5 25 45 65 85 105 125 

T _ TEMPERATURE (OC) 

*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 
vol~age and temperature, and will vary greatly from unit to unit. 
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Typical delay, rise, fall, settling times, and 
switching transients in this circuit (similar cir­
cuit for DG509). 

+15V -15V 

RS= 100n 

r--'IIIk----t---I S, 

-=- vGEN 

J 

S2 

S3 S. 
S5 

S6 .., 
DG508 

LOGIC INPUT ~ +15V 

cL 

I15 PF 

If RGEN , RS_ or CL is increased, there will be 
proportional increases in rise andlor fall RC 
times. 

~ 
o 
~ 
w 

~ 
o 
~ .0 .. -
~ 

2 

u 
c; 
g 
I 
Z ,. 

:> 

w 

~ 
o 
> 

E 
5 
I 
>-

~ 

5 

• 
4 

2 

0 

2 

-2 

2 

0 

2 

-4 

6 

0 

5 

-1 0 

-1 

LOGIC INPUT 

VGEN-+10V 

It 
VGEN=+5V 

VGEN = 0 

VGEN'" 5V t-r- -

I I 

JGEJ-Jov 
I I 

t - TIME (;ISle) 
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SCHEMATIC DIAGRAM 

v+ 

R2 
136K 

R3 
14K 

GND 

Rl 
5K 

Typical Logic Interface 

EN' GND 
(CMOS LEVELS) 

SWITCHING TIME TEST CIRCUIT 

V+ (SUBSTRATE) 
(+ SUPPLY) 

t-----t--I---1 AD 

013 

v-
I- SUPPLY) 

+2.4 V 

Typi ..... 1 Switch 

v+ 

CHM ID~le~ 
O~I~~ 1-1------..-1 

DECODE 
AND 

SWITCH 
DRIVE 

+15 V 

9 
v-

D 



APPLICATIONS 

v+ v-
Positive Negative 
Supply Supply 
Voltage Voltage 

(V) (V) 

+15** -15 

+12 -12 

+10 -10 

+8*** -8 

Logic Inputs 

V REF 
V IN 

Logic Input 
Reference 

Voltage 
Pin 

VINH MinI 
Connection 

(V) 
VINL Max 

(V) 

Open 2.4/0.8 

Open or 
2.4/0.8 

1.4 V 

1.4 V 2.4/0.8 

1.4 V 2.4/0.8 

Application Hints' 

Vs or 

V D 
Analog 
Voltage 
Range 

(V) 

-15 to +15 

-12to+12 

-10 to +10 

-8 to +8 

'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. 

***Operation below ±8 V is not recommended due to the 

shift in VREF. 

Logic input circuitry protects the input MOS gate from static Transients. A series IVIU:; OeVICe ,;,u,~ v;; ,".:,e" '.'I1\!:;;~c;;~< 

the positive power supply. Negative transients are clamped to ground by a diode clamp. 

The input voltage characteristics have a current spike occurring at the transition voltage when the logic goes from VINH 
to VINL. If a series resistor is used for additional static protection, it should be limited to less than 9.1 K [2 to insure 
switching with worst case current spikes. 

Truth Table 

MUX MUX INPUTS 
ENABLE SEQUENCE 

RATE AI 

,/> L&/ >< i". 
it> ,,;II·> 

!i ... 
Ii ;) ·ii· 

1 4 pulses a 
1 5 pulses 1 

1 6 pulses a 
1 7 pulses 1 

1 8 pulses a 

8 Channel Sequential Mux (Demux) 

+15V -15V 

5, 

~,,~ I INPUT DG508 
(OUTPUTS) 

+15V 

v+ 16 15 2 

CLOCK 0. 9 

'N B'N 
Oc 10 

DM7493 
12 aD 

NC 
14 

13 A'N QA NC 

EN~:LEo--__ ..... _____________ ...J 
(MUX ON·OFF CONTROL) 

A1 

a 
0 

1 

1 

0 

A2 S1 

1 -

1 -

1 -

1 -

0 ON 

ANALOG 
OUTPUT 
{INPUTS) 

1-97 

S2 

-

-

-

-

-

DG508 SWITCH PAIR STATES 
(- DENOTES OFFI 

S3 S4 S5 S6 S7 sa 

iii 
· .. · .. · ... ·.·.·.e·y·y .. ·· .. 

i·.i··\··;.· ... ·.· 
<#i 

- - ON - - -

- - - ON - -

- - - - ON -

- - - - - ON 

- - - - - -

Differential 4 Channel Sequential Mux/Demux. 

DIFFERENTIAL 
ANALOG 

INPUTS 
(OUTPUTS) 

t15V 

+1SV -15V 

14 Q12 

1/2 MM74C73 

1 DIFFERENTIAL 
ANALOG 
OUTPUTS 
(INPUTS) 

CLOCK 
IN CLOCK 

Q 

1/2 MM74C73 

CLOCK 

_ 13 
Q NC 

10 - 8 
Q 

CLEAR 

E~!~~~o----~---------~~------' 
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Siliconix 

+V 

to 
00 

+15V 

IN, 

S3 

Thermistor Multiplexer 
+lSV 

<>'-is'A 

OG509 

LOGIC 
INPUTS 

8 Input Sample-and-Hold 
,...15 V 

OG508 

RS+ 

Joon 

-15 V 

DA 

DB 

Transducers 

Industrial Control Multiplexing 

Multiplexer 

TEMP 

INSTRUMENTATION 

STRAIN 

VD 

VAEF 

-lSV 

TC1~ 

TC2~ 

TC3~ 

TC4~ 

Your 

SONIC 

VELOCITY J 
VOLTAGE 

CALIBRATE 

INTERFACE 
AND 

DECODE 

Control Output 

DG509 Thermocouple Multiplexer 

GND V-

REFERENCE 

OG509 

DB 

DGS08 DGS09 

Monitor 

OG508 

+lSV 

» 
~ 
~ 
r 
(=) 

~ 
(5 
2 
(I) 

o o 
::l .... 
Ef 
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An 8 Channel Mux/Demux System 

+15V -15 V 

+15V 

'5V 

+15V 

2N4402 

+15 V 

DG508 

-15V 

~ 5 

~ 6 

% 1 

~u 
85 11 

-w ~ 9 
% 

AD A, A2 EN 
I. i.~ i i 

IU ,,5 12 

AtE 
9 

+15V 

"5~~ I "i~ ··i~ '-";~ ... i" .. i~-,.!!..NC 

'OK 

L---------------~bl I 

'5 V 

GND 0 8 0 1 02 03 04 05 06 07 08 01 

-= 

+15V 

OUT 

200n 

; 1 .00'I • -= 
TO OTHER 

~ AMPLIFIERS 

-15V 

L _______ ---TRANSMITTER- ---___ - __ L ______ -- - - - --RECEIVE~-- --______ ~ 

» 
"'0 
"'0 
r-
(=; 
» 
-I 
(5 
Z 
(I) 

(=) 
o 
::l 
'"t 
Q. 

~ ~I------------------------------------------------------------------------------------------------------________________________________________________ ~ 
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Siliconix 

'-I 
+5V 

CLOCK 
IN 

-= 

Differential Mux/Demux System 

OAF. 
DG'" DB 

Ao A EN 

16 2 

+15V 

IN914 

+15V 

t) +15V 

2N4402 

+15V n n n 
+svLf lnnnf Lrmnf lrL 
GND 01 020304 01 020304 

JOA DG509 

9 DB 

Ao 

-r 
+5V 

n I"' 0" lr 10K 

, CLOCK L 
- 13 NC 10 K 31K n -lNC a 

DG508 DG509 

+15V 

VOUT 

~ 
"'0 
r 
(") 

l> 
-f 
o 
Z 
(I) 

(=) 
o 
:::I ... c: 

~ I MM74CDD OR C04011 I 
L __________________ -TRANSMITTER- -- -- -- -- -- -- -- -- -- L -- -- -- -- - -- -- -- -- -- ___ -RECEIVER- __________________ J 
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DI A Converter Switches H 
designed for • • • 

• 4, 10 or 14 Bit DACs 
• Binary or BCD DACs 
• Multiplying DACs 
• Successive Approximation ADC 

--p-- -.. -. ......... &: ... -. ...... """'r:-o .. c, ..-. <1:'1..., .... • _, "",. • II •• '-"" ........ _ 

• Virtual Ground Switches 
DESCRIPTION 

Siliconix 
BENEFITS 

• Easily Interfaced 
o Binary Weighting of ON Resistances 

• Minimizes System Power Requirements 
o 40 J.l.W Operating Power 

• Reduces Systems Costs 
o Single Supply Operation 

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 DAG. 

PIN CONFIGURATIONS/BONDING DIAGRAMS 

Dual In· Line Package 

ORDER NUMBERS: 
DG515AP 
DG515BP 

SEE PACKAGE 11 
DG515CJ 

I' 
0.110 'I /.279) 

CD 00000 
S, ANALOG 52 53 ANALOG S4 

Gnd, Gnd2 

SUM JeT v-

G V+ B, " B, B40 
0 G B @] @] 

• ORDER NUMBERS: 
DG515ADICE 
DG515BDICE 
DG515CDICE 

1 
0.059 

{0.1501 

1 

Dual In·Line Package 

s, 
s, 
s, 
S, 
ANALOG 
Go' 
S, 

B, 

" 

ORDER NUMBERS: 
DG516AR 
DG516BR 

SEE PACKAGE 13 
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 

v+ 

'-+-+_+-+-..... f-f-H--OSUM JeT 
L-r-_-+_+-o~~~LOG 

'-f--e-+---+---f--I-OANALOG 
Gnd1 

,. 
'0 " '2 '3 

v- ", ", 8. 

v+ S1 8. 

"3 ". 

8S 

"s 

DG516 
8. 

". 
SWITCH STATES ARE FOR LOGIC "1" INPUT 

1-101 

8, 

", 

• ORDER NUMBERS: 

s. 

DG516ADICE 
DG516BDICE 
DG516CDICE 

S9 

"'0 
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ABSOLUTE MAXIMUM RATINGS 

Vs to Sum Jct or Analog Gnd -200 mV 28 Pin Ceramic Dip···· 1200 mW 
VIN (Bit Logic Input)t . . V-<VIN<V+ 28 Pin Plastic Dip····· 625mW 

'SWITCH 10mA 'Device mounted with all leads welded or soldered 
Current (Any Terminal Except Switch) 30mA to PC board 
Storage Temperature (A & B Suffix) -65 to 150°C "Derate 11 mWfC above 70°C 

(C Suffix) -65 to 125°C "'Derate 6.3 mWfC above 25°C 
Operating Temperature ····Derate 10 mWfC above 25°C 

(A Suffix) -55 to 125°C ·····Derate 8.3 mWfC above 25°C 
(B Suffix) -20 to 85°C tNOTE: Exceeding these voltage limits can result in a latch· 
(C Suffix) o to 70°C up condition, excessive 1+ and possible destructi on to 

Power Dissipation (Package)' the device. Placing a 2K n resistor in series with V+ will 
14 Pin Ceramic DIP" 825 mW protect the device and allow recovery (without power sup-
14 Pin Plastic DIP'" 470mW 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." 

ELECTRICAL CHARACTERISTICS 
All DC parameters are 1 00% 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 OG516 MAX LIMITS 

OG515 DG515A/B DGs15C OG516 DG516A/B DG516C 
Test Conditions 

Characteristic 
Typt 

--5SoC 12SD C Ty'pt 55°C 125°C Unit v+= a.ov, V-= 0 V 
To 25"'C To O'C 25"'C 70°C To 2SOC To O'C 2sQC 70Q C 

@25°C 
_20G e 85°C 

@2SoC 
20°C 8SQ C 

1 rOS(on) Switch 1 6,25 6.25 9.0 7.8 7.8 11.2 ---, 
rOS(on) Switch 2 12.5 12.5 18.0 15.6 15.6 22.5 IS= lOmA -, 
rOS(on) Switch 3 25.0 25.0 36.0 31.2 31.2 45.0 -. rOS(on) Switch 4 50.0 50.0 72.0 62.5 62.5 90.0 

----s S rOS(on) Switch 1 100 100 144 125 125 180 

----s W 
Switch 2 200 200 288 250 250 360 

I> IS= 1.0mA , rOS(on) 

---; T 

- C rOS(on) Switch 3 400 400 576 500 500 720 

8 H rOS(on) Switch 4 800 800 1150 1000 1000 1440 
.-g 

rOS(on) Switch 5 1600 1600 2300 2000 2000 2880 IS=O.l rnA 

--;0 
"'--'-

rDS(on) Switch 6-10 3200 3200 4600 4000 4000 5760 

Switch to ANLG GND 
11 ArOS(on) Switch to SUM JCT 

20** 20"~ % VINH = 8.0 V, VINL = 0 V 

12 IO(·off) lANA LOG Gnd (off) 100 40 2000 100 40 2000 100 40 2000 100 40 2000 oA VANALOGGnd=OV, 
Vs = -100 rnV 

'--
ISUMMING VSUMMING Jct o V, 

13 ID(off} Junction (off) 100 40 2000 100 40 2000 100 40 2000 100 40 2000 
Vs = -100 mV 

"14 V'N Threshold 4.0 4.0 V 
- , 

15 
N 

I!NL 
Input Current -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 -1.0 VINL =OV P Input Voltage Low - U pA 

16 
T 

IINH 
Input Current 

+1.0 +1.0 +1.0 +1.0 +1.0 +1.0 +1.0 +1.0 +1.0 +1.0 +1.0 +1.0 VINH = 8.0 V 1 Input Voltage High 

r--;;-
'00 Turn·ON Time 120 180 120 180 See Switching Time Test 

.---;s Turn·OFF Time 170 250 170 250 "' Circuit toff - Output Capacitance 
19 CD ANLG GNO 

60 20 

f--- pF VINL=OV f = 1 MHz 

20 CD 
Output Capacitance 

40 14 
SUM JCT 

f---
Output Capacitance 

21 CD ANLG GND 
40 14 

,- pF VINH=8.0V f=1MHz 

22 CD 
Output Capacitance 

60 20 
SUM JCT 

1-
Positive Supply 

23 ,+ 
Current 

5.0 5.0 150 5.0 5.0 150 5.0 5.0 150 50 5.0 150 

I-- VINH "'8.0V 

24 ,- Negative Supply 
-5.0 -5.0 -150 -5.0 -5.0 -150 -5.0 -5.0 -150 -5.0 -5.0 -150 

Current 
f--- pA 

25 ,+ Positive Supply 
5.0 5.0 150 5.0 5.0 150 5.0 5.0 150 5.0 5.0 150 

Current 
1- VINL = 0 V 

26 ,- Negative Supply 
-5.0 -5.0 -150 -5.0 -5.0 -150 -5.0 -5.0 -150 -5.0 -5.0 -150 

Current 

NOTES: DGS15-ICAS 
t Typical values are for Design Aid only, not guaranteed and not subject to production testing. DG516-ICAT 
* Delta rOS(on) as percent of maximum resistance. 
* *This is the worst typical mismatch seen on a device. 

.. 
©1980 Siliconix Incorporated 
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TYPICAL CHARACTERISTICS 

~ 
ROS(on) vs Temperature 

% 
g Vs"OV 

~ 
§1°O5~ .... SWITCH 1 OG516 

~ 
1l 

~ 
z 
:;;: 
rr: 
o 
I 

! 
1:1 
rr: 

;; 
-" 
>-a; 
rr: 
rr: 
::I 

" 
i 

I 
± 

10 SWITCH 1 oG615 

I 

T - TEMPERATURE ,OC) 

Supply Current vs Toggling Rate 

lK 

f - FReQUENCY 1Hz) 

Switching Time Test Circuit 

;;; 

! 
w 

~ 
ili rr: 100 

~ 
w 
til 
~ 10 
z 
:;;: 
~ 
I 

~ 
0: 

100 

ROS(on) vs Supply Voltage 

~ Ja51~ IsJ'TC~ 1) 

l\.. I I I I 
00516 (SWITCH 11 

I I I I . . 
(V+ TO V-I - VOLTS 

Quiescent Supply Current 
vs Temperature 

V+ BV 

/ 
/ 

OG615 V II 

10 

00518- -

I 

1 o. 
-55 

/ ./ 
-15 25 65 105 

T - TEMPERATURE 1°C) 

Ro (ohms) 

.---+--oOVOUT 
SWITCH 

DG515 DG516 

1 50 300 

2 100 300 

3 200 300 

4 200 510 

5 510 

6 1000 

7 1000 

8 1000 

9 1000 

10 1000 

1-103 

~ 100 
w 

~ 
~ 10 

~ 

~ 
'" z 

~ 
~ O. 
I 

1 

j ~o 1 ,. 

Leakage vs Temperature 

V+ BV 
Vo (SUM JeTI II 200 mV 

Da515~ ,.... e", 

/ 
{a518;; ~ 

46 65 85 105 125 

T - TEMPERATURE rei 

Typical Channel (OG515 or OG516) 

LOGIC 
INPUT 

., 

ov 

Your 
(POSITION 21 

Your 
(POSITION 11 

ANALOG 
and 

Switching Test Waveforms 
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APPLICATIONS 4 Bit Multiplying Current Switch OJ A 

The following Application Circuits are intend­
ed to illustrate the following points: 

v, 

1. A 2K n resistor should be in series with 
V+ to limit supply current with negative 
ringing of the bit inputs. 

10Kn 20Kn 40Kn BDKn 

2. Temperature compensation for ROS(on) 
can be provided in the feedback path of 
the Op-Amp. 

3. 4 Quadrant multiplication is possible by 
using the Analog Gnd current. 

4. Bipolar reference voltages can be used in 
all configurations. 

5. Resistor weighting other than Binary can 
be used. 

2. 

OG515 

Figure 1 

10 Bit OJ A Converter 

2R 2R 2R 2R 2R 2R 2R 2R 2R 
2. 

21 23 25 26 27 2. 

OG516 

11 ,. 
". 

BINARY INPUT 

Figur.2 

Unipolar Binary Operation 

DIGITAL INPUT ANALOG OUTPUT 

1111111111 -VREF (1 _2-10) 

1000000001 -VREF (112 + 2-10) 

1000000000 -VREF/2 

o 1 1 1 1 1 1 1 1 1 -VREF (112 - 2 10) 

0000000001 -VREF (2- 10) 

0000000000 0 

Figur.3 

NOTE: 

2R 

"1. 
(LSS) 

13 

", 
(lSBI 

2R 

5. 

Your 

TYPICAL FEEOTHROUGH ERROR 
OF 2 mV p-p FOR VREF= 10 V pop 
ANOf=100MHz 

R' 

*TVPICAlL Y 25K n 
**TEMPEAATURE COMPENSATION 

FOR CHANGE IN ROS{on) 
WITH TEMPERATURE 

TYPICAL FEEDTHROUGH ERROR 
OF 10 mV pop FDA VREF = 10 V P-P. 
f'" 100 kHz AND A = 26K n 

A. Op~Amp characteristics effect O/A accuracy and settling time. The following Op~Amps, listed in order of increasing speed, are 
suggested: 

1. LM101A 2. LF156A 3. LMl18 

©1980 Siliconix incorporated 
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APPLICATIONS (Cont'd) 

V+ 

v+ 

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

Bipolar (Offset Binary)* Operation Unipolar Binary Operation 

DIGITAL INPUT ANALOG OUTPUT DIGITAL INPUT ANALOG OUTPUT 

1111111111 
11111111111111 

1000000001 
10000000000001 

1000000000 
10000000000000 

o 1 1 1 1 1 1 1 1 1 
01 1 1 1 1 1 1 1 1 1 1 1 1 

0000000001 
00000000000001 

0000000000 
00000000000000 o 

NOTE' 1 LSB = 2-9 V REF 

·Complementing B, (MSBI will give 2"s complement coding. 
Figure 6 

Figure 5 

14 Bit Binary DAC (unipolar) 
2Kn 

2. 2. 2. 2. 2. 2. 2. 2. 2. 2R 2R 

G ." ~_':----'NIr---1 
21 27 28 2' 25 26 

DG516 

~~ r + A_v VOUT 

~'~1rh1r18 
I i 1'-+-.... 1 +-r<' >-, 

6 

22 

1 
I 

4. ~ ~ t ~ ~ ~ ~ ~ ~ ~ ~ ~~ ~ ~ ~ ~ 

2. 

*TYPICALL V 25K n 114 10 I J,8 20 I. 
~ ~5 .. 

~17 11 12 13 15 I. 13 10 ,. 11 

f B, .. B7 .. .. B'0 B" B'2 B13 B,. 
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. LMl18 

©1980 Siliconlx Incorporated 
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8 Monolithic SPST MOS Switch 
~ with Driver 

designed for . . . BENEFITS 

H 
Siliconix 

• Switching Analog Signals such as 
Reference Signals 

• Reduces External Component Requirements 
o Internal Zener Diodes Protect All MaS 

Gates 

• Easily Interfaced 
o TTL and DTL Integrated Logic 

DESCRIPTION 

The SI3002 contains two P-channel MaS field-effect transistors designed to function as single-pole double-throw electronic 
switches. A level-shifting driver enables a low-level input (0.8 to 2 V) to control the ON-OFF state of the switches. In the 
ON state, each switch will conduct current equally well in either direction. In the OFF state the switches will block voltages 
up to 20 V peak-to-peak. With logic "0" at the driver input, a common drain (D) is connected through an ON switch to 
source (S1). With logic "1" at the input, "D" is connected to S2. Switch action is make-before-break. 

PIN CONFIGURATIONS 

Metal Can Package 

V+ 

V R 

TOP VIEW 

Dual-In-Line Package 

ORDER NUMBER: Si3002AA 
SEE PACKAGE 2 

ORDER NUMBER: Si3002BP 
SEE PACKAGE 11 

SCHEMATIC DIAGRAM 

IN 

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

.-________________ ~~~----------~~----~V+ 

s, 

L---~~~--______ ~----------------~----__oV-

1-106 
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ABSOLUTE MAXIMUM RATINGS 

V+ to V-
V+ to Vs or VD .. 
V+ to VR or VIN 
VD to V-. 
VstoV-. 
VD to VS. 
VIN to VR 
Current (Any Terminal) 
Storage Temperature ......... . 

ELECTRIr.4L CHARACTERISTICS 

36 V 
25 V 
12 V 
36 V 
36 V 

±25 V 
±6 V 

30mA 
--65 to 150° C 

Operating Temperature (A Suffix). 
(8 Suffix) . 

Power Dissipation* 
Metal Can *' .. 

. -55 to 125° C 
-20 to 85°C 

450mW 
14 Pin DIP'" 825 mW 

'Device mounted with all leads soldered or welded to PC 
board. 

"Derate 6 mW/oC above 75°C. 

"'Derate 11 mWfC 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 

CHARACTERISTIC A SUFFIX B SUFFIX UNIT 
TEST CONDITIONS, UNLESS NOTED: 

_55°C 2SOC 12SOC _20o e 2SOC 8SoC 
v+= 10 V, V-= -20 V, VR=O 

1 100 100 150 100 100 150 Vo'" 10 V I 1-----, Drain-Source 
150 150 250 150 150 250 n Vo"'O lis'" -1 mA S rOS(on) ON Resistance 1-----, W 400 400 500 400 400 500 VO--l0V I 

VINL = 0.8 V (Swl ON) 

I-' VINH " 2.0 V (Sw2 ON) 

4 T 'Stoff) 
Source OFF 

-1 -1000 -5 -100 VS=-10V,VO=10V 

I-~ Leakage Current 
oA 

5 I D(on) + 'S(on} 
Channel ON 

-2 -2000 -10 -200 VD=-10V,IS=O 
Leakage Current 

• Input Current, 
6 N IINL Input Voltage Low 

-1.0 -0.8 -0.8 -1.0 -0.8 -0.8 rnA VIN = a (SWl ON) 

I-P 
7 U IINH 

Input Current, 
0.1 0.1 10 0.1 0.1 10 MA VIN = 5.5 V (Sw2 ON) T Input Voltage High 

I~D too Turn-ON Time 1.0 1.0 

1.5 M' See Switching Time Test Circuit 

I~~ toft Turn-OFF Time 1.5 

Source OFF If = 1 MHz 10 eS(off) Capacitance 
6 Typ* 6 Typ" Vs = 0 

11 1+ Positive Supply Current 3 3.5 
1---;;; 1- Negative Supply Current -3 -3 rnA VIN ;0 I-s 

13 U 'R 
Reference Supply 

-0.1 -0.1 

i- P Current 

14 r .+ Positive Supply Current 3 3.5 
I~y 1- Negative Supply Current -3 -3 rnA VIN = 5 V ,-

Reference Supply 
16 'R Current 

-1.5 -1.5 

-Typical values are for DESIGN AID ON L Y, not guaranteed and not subject to production testing. CMBC 

SWITCHING TIME TEST CIRCUIT 

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

r LOGIC SWITCH v+ 
INPUT 3V INPUT SWITCH 

tr < 10ns 
1.5V S, D 

OUTPUT 
~< 10 ns -r 

0---' 
ton,Vs=-10V {s 

:-:.J 
RL leL 

Vo 

toff,VS=+10V Z 

SWITCH S2 IN hJ INPUT xa
.9Va 

S, L,vo 

LOGIC 
'Kn 135 PF 

SWlTCH INPUT~ ..... 
OUTPUT 

0 

O~VR 
"="-=-~on (Szt-! HOff lSl,-r 

Jv- RL toff (51) ton (S2) 
-zOV VO=VS---

RL + rOS(on) 
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TYPICAL CHARACTERISTICS 

rDS(on) vs VD Supply Current 

~ 
and Temperature vs Temperature 

:J: 400 3 g 
's lmA ,L 

v+ '" +10 V 
w 

" 350 V-'" -20 V 
Z VR=O -
" 
~ 

300 ::t- 'L -

<1 2 250 E ;;--Z >-0 
w 200 ~ 'H+ 

" a: 

~ 
a: 

:> 150 

" r--'25°C 
:> 

0 " "I I 1 
Z ~ ~cr-;; 100 "" 

-
a: 
0 
I 50 

- C-r-' 55'C 'RH 
0 0 

~ -10 -8 -6 -4 -2 0 2 4 6 B 10 
0 20 40 60 80 100 120140 -60-40 -20 

Vo - DRAIN VOLTAGE (VOLTS) 
T - TEMPERATURE reI 

Switching Time IS(ott) 
vs Temperature vs Temperature 

1100 1000 

1000 
V+"'+10V 
V-=-20V 

900 RL = lK 
I--" 

800 
CL =30pF 1 100 

toff+"OV1N f/ .....-
] 700 

J...-1'" ~ 
w 600 _v; ./ ,/ .....-r I 

B SUFFIX 

" a: 10 
>= 500 

-~ffJ'0J'N 
0 

~ £ 400 I- - -" 
300 _0 

1 
,/ A SUFFIX 

-'-"'-1 
200 

100 r- -ton ±10V1N 
0.1 0 

25 45 65 BS 105 12S -60-40-20 0 20 40 60 80 100 120 140 

T - TEMPERATURE (OC) 
T - TEMPERATURE JOC) 

VIN vs liN "OFF" Isolationvs RL 
and Temperature and Frequency 

300 0 
v+ - +10 V 

<1 V-"'-20V ~ -10 
-" VR"'O - , 

>- ~ 
; -20 

~' ill .......... 
0 

a: i= -30 
a: 200 

............ i\\"550 C 
:3 :> ~ § -40 

" RL lKn V >-
~ -50 i< 

\50 C\ \ 

0 ~ , -60 

" RL -100 n 
i3 100 

125°C \ \ \ 
~..J -70 g 11111I111 , f ::z -80 
,;- I UIIII~ 3 t, \.\ - -90 

111111111 
0 

-100 
0.01 0.1 1 10 100 

0 1 2 3 

VIN - LOGIC INPUT VOLTAGE (VOLTS) 
f - FREQUENCY (MHz) 

"OF F" Isolation Circuit 

V+=+10V V- '" 20V 

Y Y 
V'N B /. A VL 

'''1 
-L... ".~! SOURCE n SOn RL 

Z"'50n 

VR~OV -=-:::- -= 
"OFF" ISOLATION ~ 20 LOG IVINI 

IVLI 

1-108 

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

5V l~l ?VL 
V+ 

RGEN=O S ~ 0 Vo 

1 +VGEN 'Nl~ 

.L :f~ · -=- IN 10k 
1L LOG'C.n 25'it tV _~. INPUT . VA V- -='0 pF 

-=- -::- _lBV -= 

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

ie a 
" w 8 

" " 6 C; 
0 4 > 
>-:> 2 

~ 
" 

0 

i3 -2 
LOGIC INPUT 

g , 
z 8 

>-
6 

4 

2 \. 
r--.. 0 

VGEN +5V 
-2 

6 

4 

2 

I'-. 0 

~ -2 0 

" VGEN"'+lV 
w -4 

" " :H-C; 
0 
> 
>-

~ 2 I 
:> 0 r-.. 
0 iV , 

-2 0 
> VGEN-OV -, 

6 

4 

2 

0 

-2 
VGEN ;-1 V 

-4 

2 

0 

-2 I/' 
-4 

-6 
VGEN 5V 

-B - 0 1 2 3 4 

t-TIME (~s) 
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Monolithic 8-Channel 
Multiplex Switch with Decode 

H 
Siliconix 

designed for . . . BENEFITS 

• Multiplexing Analog Signals 

DESCRIPTION 

• 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 

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 anyone 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 

3 
o 

1-109 

PIN CONFIGURATION 
Dual-In-Line Package 

TOPVlEW 

ORDER NUMBERS: Si3705142K, Si3705143K, 
Si3705192K OR Si3705193K 

SEE PACKAGE 10 

ORDER NUMBER: Si3705192P 
SEE PACKAGE 12 

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

TRUTH TABLE 

LOGIC INPUTS CHANNEL 

AO A1 A2 En 'ON' 

L L L H S1 
H L L H S2 

L H L H S3 
H H L H S4 

L L H H S5 
H L H H 56 
L H H H 57 
H H H H S8 

X X X L OFF 

©1980 Siliconix incorporated 
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ABSOLUTE MAXIMUM RATINGS Current (Any Terminal) ••••••••• 0"' .. .... -20mA 
Storage Temperature . . '."0. ," .•• < ••• . . -65 t~ 150°C 

V+.tov- ..... .. , . ................ -0.3,35 V Operating Temperature (A Suffix). . -55 to 125°C 
V+toVA,VEn· .. . ••••• 0" ••••• .. . . . -0.3,35 V (C Suffix) ..... , ... P to 70°C 
V+ to VD or VS. ............. .. . . . -0.3,35 V Power Dissipation * .. . . ............... 9dOmW 
VD to VS· ..... ............. ... . . ... ±25 V * All leads soldered or welded to PC board. Derate 12 mWfC 
VA,VEn toV-. ............. ", ... ... . 35V above 75°C 
VD orVs to V- 0·····.···.· . ........ . 35 V 

"Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-

ELECTRICAL CHARACTERISTICS teristics define the functional operating limits." 

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

MAX LIMITS TEST CONDITIONS. UNLESS NOTED, 
CHARACTERISTIC SI3706142/S13706143 SI37061921S13705193 UNIT v- - -20 V, V+= 5 V, YEn - 3.5 V 

_65°C 25·C 85·C O·C 26·C 70·C VAL -0.6 V. VAH' 3 .. 5 V 

1 150 150 225 150 150 200 VO=6V 

'"""2 
S 'OSlon) 

Drain-50urce 200 200 300 200 200 300 n VO=O 15=-1 mA - W ON Resistance 
-142 and 

3 I 400 400 400 400 400 400 Vo = -5 V 
-192 only 

-T 
Source OFF 

4 C ISlolI) -1 -100 -3 -150 Vs = -6 V. Vo = 5 V 
_H Leakage Current 

nA VEn = 0.6 V 
6 IOlof!) 

Drain OFF 
-8 -500 -10 -500 VO=-5V.VS=5V Leakage Current 

6 I IINL 
Input Current, 

-1 -1 .A VAL =0 
N Input Voltage Low 

7 ttransltion 
Switching Time 

1.6 1.5 
See Switching Time Test circuit 

Of Multiplexer VS1 "":t1 V, VSS:; 'f1 V, Vs2-7 e goo 

Ii ton Turn-ON Time t.2Typ* 1.2 Typ* 

"9 Turn-OFF Time .' See Switching Time Test Circuit 
D 'off 0.8 Typ* 0.8 TVp* VSlall) -1 V - V Break-Before-Make 

10 N topen Interval 
0.05 Typ* 0.05 Typ* 

- A 

11 ~ CSlott) 
Source OFF 

10 Typ* 10 Typ* VS=VO=5V 
-C 

Capacitance VEn=0.6V 
Drain OFF 

pF 
f-1 MHz 

12 CDlolI) Capacitance 
20 Typ* 20 Typ* VO=5V 

13 PD Power Dissipation 176 175 mW v- '" -31 V, V+ '" 0 

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

SWITCHING TIME TEST CIRCUIT 

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

+1: -'f:- 5V 
IN'UT~ 

V+ tr,tf< 20ns 
50% "Cr-

S, a DV 
VS1 

,~ i ± 3D'F
OUT

'UT 
-10"-S, 

L--., tV -.... -S3 "L--., 
OUTPUT_ 

""rt- _~_VO s. 
L--., VS(ALL) = +1 V 

~ VS2-7o- S • . ~ -
S • . ~ OUTPUT -+ lope" Ic-VD 
S7 .~ 

VS1 =-1 V 7 VSS=+lV 
s. 

L-- lD%~ VS• 

ADt Atl A'I 
IN 7 ~ IN'UT~ +.V 

OUTPUT "---VD 
VS,·+1 V 

VSS=-lV 
ttransition ~ransition 
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TYPICAL CHARACTERISTICS 

5 
'" E' 

rDS(on) vs VD 
and Temperature 

1'-'--

-5 -4 -3 -2 -1 0 1 2 3 4 

Vo - DRAIN VOLTAGE (VOLTS) 

SWitching Time vs VD 

vL +15 v I 
3.0 V-""-20V-

RL = lK 
2.5 CL = 30 pF -

2.0 

f' 
1.5 "- ....... ....... ~ 1.0 

toft :::: 
0.5 

0 
-5 -4 -3 -2 -1 0 1 2 3 4 

Vo - DRAIN VOLTAGE (VOLTS) 

Switching Time vs 
Temperature 

v~=15vl 
3.0 V-=-20V 

Vo = +1 V 

2.5 RL = lK 
Cl =JOpF 

2.0 

t~n 
1.5 v.r.; -1.0 

,--
..... I--0.5 

0 

5 

5 

-60 -20 20 60 100 140 

T - TEMPERATURE lOCI 

"OFF" Isolation vs RL 
and Frequency 

100 

I III I IIII 90 

I III I I1II 80 

/'N"ll /'\.,RL lOon 
70 

60 
AL = lK 

50 
1'-

...... 
40 

" 30 

20 

10 

I 0 
105 106 107 108 

f - FREQUENCY (Hz) 

-w 
j;l 
~ 
f-

~ 
:l: 
u 
I 

u 

:l: 
~ 
~ 

~ 
w 
u 
~ 

g~ 
0-
2f-
~iE 
2~ 

~a 
t 

~ 

'" S. 
:§. 

.E' 

30 

25 

20 

15 

10 

U 

CD(off). CS(off) vs VD 

, 

V+ = +5 V 
V-=-lSV 

-5 -4 -3 -2 -1 0 1 2 3 4 5 

Vo - DRAIN VOLTAGE (VOLTS) 

ID(off)/IS(off) VS 

Temperature 
100 

10 ./ 

ID(off) 

1 A' ./ 

0.1 V VIS(off) 

0.Q1 

25 45 65 85 105 125 

T - TEMPERATURE (OC) 

Supply Current vs 
Temperature 

9 

vL~vl I 
8 

V~=-20V 

7 AtlrUTS=OV 

6 

5 

4 ...... r- 1100 1185 
3 ;-:--
2 

1 

0 
-60 -20 20 60 100 140 

T - TEMPERATURE reI 

+5 V -20V 

I v+ I v-

S, /. D 

S~o-~L- R{ 15PFVOUT 
S3 'L-

S4 'L-
V,N S5 

L-

~( 
S6 'L-

57 'L-

58 'L-

A:l, A1TA~r 
7 

+5V +SV 

"OFF" ISOLATION = 20 LOG IVOUTI 
IVINI 

1·111 

If 
be 

+5V -20V 

OUTPUT 
~""""+<>T-<,......o 

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

RC times. 

8 
f- -

~ ~ 6 

u 2- 4 

" w 0'" 2 ~ ~ 

I C; 
0 20 » IN 

-2 

8 
I 

6 

4 

I \ 
2 

J 0 " VGEN =+5V I 
-2 

6 

4 

2 + .. ~ I 
0 

I 
-2 I 

-4 
VGEN -+1 V I 

6 
I 

4 

~ 
I I 

2 

i 0 0 
2-

±~+LJ w -2 

'" t VGEN=OV 
~ -, 
0 
> 4 
f-

~ 2 
:J J 0 0 
I 

5 -2 - -- .. -
0 

> -4 
VGEN--1V 

-6 

2 

0 
I 

-2 

-4 II 
-6 

VGEN 5V 
-8 

-1 0 1 2 3 4 

t - TIME Ips) 

©1980 Slllconlx Incorporated 

-

~ 
0' 
o 
J 
>C' 



SCHEMATIC DIAGRAM 

~-~~~~~~~~~~~-~~~~~~~~~~~~~~~~~-oV­

ENo--.----j----t--/---, 

A' o--.----j----t-. 

LOGIC INPUT 

A'o-.,.----j--. 

(NEGA.TlVE 
SUPPLY) 

bV+ 

V+ 

(SUBSTRATE 
-=- AND POSITIVE 

SUPPL V) 

r-+--+--~+---t----.--+---j-~--t-------o ~~~p~~ 
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Monolithic 6-Channel FEY 
Switch Drivers 

H 
Siliconix 

designed for . • • 

• Interfacing Low Level Signals to 
FEY Switches such as G 115 and 
G122 Series Multi-Channel FEY 
Switches 

DESCRIPTION 

BENEFITS 

• 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 D 123 contains six drivers designed to perform the level-shifting and amplification needed to interface low-level logic 

outputs and field-effect transistor switches (MaS 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 

IN, 
14 OUT, 

IN, 13 
DUIZ 

IN3 12 
OUT3 

IN, 11 
OUT4 

INS 
10 OUTS 

IN6 9 OUT6 

• 
VR (ENABLE) v-

SCHEMATIC DIAGRAM 

IN, 

IN, 

• 
IN, 

IN. 

INS 

IN6 

• 
VR 

2·1 

, . 
.__--'-' OUT, 

13 
___ --t-v OUT 2 

'0 ___ --;--u OUT 5 

v-

PIN CONFIGURATIONS 

IN, 
IN, 

IN3 

IN. 

INS 

IN6 

Flat Package 

TOPVIEW 

QUlZ 

OU T3 

OUT4 

OUTS 

OUT6 

ORDER NUMBER: D123AL 
SEE PACKAGE 5 

*Common to Substrate and Base of Package 

Dual-I n-line Package 

ORDER NUMBERS: D123AP OR D123BP 
SEE PACKAGE 11 

©1980 Siliconix incorporated 
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ABSOLUTE MAXIMUM RATINGS Operating Temperature (A Suffix) . 
(B Suffix) . 

-,55 to 125°C 

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

36 V 
25 V 
30 V 

. .. ±2 V 
.. 30mA 
,,5 to 150° C 

-20 to 85°C 
Power Dissipation' 
Flat Package" ....... . . . . . . . . . . . . . .. 750 mW 
14 Pin DIP'" 825 mW 

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

"'Derate 11 mWfC 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. 

CHARACTERISTIC 

10 vOL Output Voltage, Low 
I-U 

Output Current, 
2T 10H High 

3 IINL 
I nput Current, 

I-I 
I nput Voltage Low 

N Input Voltage, 
4 VINfi High 

5 T ton Turn-ON Time 

16~ toft Turn-OFF Time 
E 

7 I Negative Supply Current 
I- s 

8 U IR 
Reference Supply 
Current 

I-P 
9 P 1- Negative Supply Current 

1- L 
10 y Reference Supply 

IR Current 

TYPICAL CHARACTERISTICS 

1.8 

VR"'O 
V-=-20V 125"C 

<1 
E 1.' 

25~C 7 ... 
~ -ss' ell I--
" 1 :> 

r----- I I " ... 
:> [II ~ 0.6 
I II II II -~ 

0.2 

V V) 
a 0.2 a.' 0.6 0.8 1 

VIN -INPUT VOLTAGE (VOLTS) 

MAX LIMITS 

D123A 01236 

-55'C 25'C 125'C -20'C 25'C 

-19.6 -19.6 -19.5 -19.6 -19.6 

0.1 0.1 10 0.1 0.1 

1 1 100 1 1 

1.3 1 0.8 1.3 1 

0.5 0.5 

1.2 1.5 

-1 -1 -1.5 -1 -1 

-0.5 -0.5 -0.5 -0.6 -0.6 

-2 -2 -200 -5 -5 

-1 -1 -150 -5 -5 

td(off) Vs IIN(PEAK) 

500 

.00 

]: 300 

~ 
'" 200 

100 

a 
1 

V 
./" ...... 

2 

~~:~20V t--
V+= lOV t-­
TA '" 25°C 
0< COUT < 1000 pF 
0< lOUT < 5 rnA 

I I 
3 • 

IIN(peak) - INPUT PEAK CURRENT (rnA) 

85'C 

-19.5 

10 

100 

1 

1.5 

-0.6 

-100 

-100 

UNIT 

V 

MA 

MA 

V 

MS 

rnA 

MA 

1000 

800 

g 
z 
0 600 
;:: 
~ 

~ 
400 ~ 

if 
200 

a 

TEST CONDITIONS. UNLESS NOTED, 
V-~-20V.VR~0 

lo-5mA,IIN-lmA 

VO~10V.VIN~0.4V 

VIN~0.4V 

liN'" 1 mA 

See Switching Time Test Circuit 

IO~O 
IINl "" 1 mA, 
All Other VIN "" 0.4 V 

Vo ~ 10 V AIIVIN~O.4V 

EID 

Propagation vs 
Temperature 

V+=eo 10 V 
t-- V-"'-20V 

L t--VR"'O 

I- ~~~TT == 53;:F 
.Lt' 

./ to1f* 

r-: JL 
VL 

....... i"'" td(ott) 

r-
'0' 

-50 a 25 75 125 

T - TEMPERATURE (OC) 

SWITCHING TIME TEST CIRCUIT 

1 rnA 

t r < 10ns 
tf < 10ns 

2-2 

+4.5 V 

~ 
t r < 10ns 2.4 V 
tf< 10 n~ ..!!...I 

\ 

VOUT 

0123 

~1\1 _l1,::off 7.0V(90%) 

'd' 

17 V (90%) -17 V (10%) 

_
'0, I-- -20V I 

. I *SEE GRAPH 
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Monolithic 6-Channel FEY 
Switch Drivers 

H 
Siliconix 

designed for . • • 
• Interfacing Low Level Signals to 

FEY Switches such as G 115 and 
G 122 Series Multi-Channel FEY 
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 Logic and 
FET Switches 

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 (MaS FET or JFET). With the input logic supply, VL 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 VL supply through a resistor. To turn the driver ON, the logic stage driving it must be capable of sinking 0.7 mAo 

FUNCTIONAL DIAGRAM SCHEMATIC DIAGRAM PIN CONFIGURATIONS 

IN, 

IN, 

IN4 

IN5 

IN6 

, 

4 

5 

7 

ENABLE (VLl 
8 

1 
V-

13 
OU12 

12 
OUT3 IN, 

11 
OUT4 IN4 

10 
OUTS 

OUT6 IN6 

TYPICAL CHARACTERISTICS 

80 0 
v+ 10 V 

Propagation vs 
Temperature 

V-~-20V 
tOFF, VL - 5~ 

10'" 2.SmA v-r J... o CO=35pF 

1-
-r:c}8V 

g 60 
w 

" F 
z 
o 400 

~ 
~ 
~ 200 

-
-'5 

I I 
tON,Vl = 5 V 

I I 
tON,Vl = 2.8 V 

25 50 75 

TEMPERATURE (OC) 

100 

Vl 
8 

2-3 

V-' 

IN, 

IN, 

IN, 

IN4 

IN5 

IN6 

OUT3 

Flat Package 

TOP VIEW 

ORDER NUMBER: 
D125AL 

SEE PACKAGE 5 

OUT, 

OU12 

OUT3 

OUT4 

OUTS 

OUT6 

Vl 

·Common to Substrate and Base of Package 

V-

OUT4 

OUTS 

OUT6 

v-

IN6 

Dual-' n-L ine Package 

TOP VIEW 

ORDER NUMBERS: 
D125AP OR D125BP 
SeE PACKAGE 11 

Supply Current vs 
Temperature 

f--+--+-++-~=: ~~o v 
2.0 ONE DRIVER ON 

1.5 I~-

r-r-r-r-r-~r-r~ 
1.0 f-+--t-+-+--t-f-+--t--f 

0.5 f-+--t-+-+--t-f-+--t--f 

°5~5--~'5~-~'5~~5-'~5~45~6~5~85~'~0~5~125 
TEMPERATURE re) 

DUTl 

OU12 

OUT3 

OUT4 

OUTS 

Vl 

©1980 Siliconix incorporated 
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ABSOLUTE MAXIMUM RATINGS 

Voto V-.• .. . ., . . . · . · . . . · . · . 36 V Power Dissipation' 

VL to V- .. .. . .. . · . · . · . · . 30 V Flat Package" . . . . ... . . . ..... . . . . . 750mW 
VIN to V- ........ · . · . · . · . 30 V 14 Pin DIP"" 825 mW 

VIN to VL ........ · . · . . . ±6 V 

Current (Any Terminal) ..... · . . .. 30mA 'All leads welded or soldered to PC board. 

Storage Temperature .. . ... -B5 to 150°C "Derate 10 mW/oC above 75°C. 

Operating Temperature (A Suffix) .. '" . · -55 to 125°C "'Derate 11 mwtC above 75°C 

(B Suffix) .. ., .. · . -20 to 85°C "Absolute Maximum Ratings are stress limits only. Exceed· 
ing these limits may cause device damage. Electrical Charac· 
teristics define the functional operating limits. " 

ELECTRICAL CHARACTERISTICS 

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

to assure conformance with specifications. 

MAX LiMITS 
CHARACTERISTIC D12SA D12SB UNIT TEST CONDITIONS. UNLESS NOTED, 

-SS'C 2S'C 12S'C -20'C 2S'C BS'C 
V- = -20 V. VL = S V 

10 VOL 
Output Voltage, -19.6 -19.6 -19.5 -19.6 -19.6 -19.S V 10 = 5 mAo VL = 4.S V. VIN = O.S V Low 

I-U 
Output Current, 2T 10H High 

0.1 0.1 10 0.1 0.1 10 Vo = 10 V. VIN = 4.6 V 
~A 

3 IINH 
Input Current, 

± 1 ± 1 ±10 ±lO ±lO ±20 VIN=4.6V 
Input Voltage High 

I-I 
I nput Current. 4N IINL I nput Voltage Low 

-0.7 -0.7 -0.7 -1 -1 -1 mA VIN =0 

sT 
'on Turn-ON Time O.S O.S 

I-I ~s See Switching Time Test Circuit 
SM toff Turn-OFF Time 1.2 1.S 

E 

7 S 1- Negative Supply CUrrent -2.5 -2.S -2.S -2.S -2.S -2.5 VINl = O. I-u mA 10 =0 
All Other VIN = 4.6 V 8 P IL Logic Supply Current 2.5 2.S 2.S 2.S 2.S 2.S 

IgP 1- Negative Supply Current -2 -2 -200 -2 -2 -100 
I-L ~A Vo = 10 V AIIVIN=4.6V 

10 Y IL Logic Supply Current 1 1 100 2 2 100 

BID 

SWITCHING TIME TEST CIRCUIT 

Y,N 
VL 

tr< lOOns -.;124 V ~ 2.4 V ~O" tf< lOOns 0 J . 
i~ VL l lOU,! 5V -p 2 rnA 

7V VOUT 
VOUT 

-I~"-' leouT n Y,N -20V 
-20V- V- I35PF 

-- tON 
-=-

©1980 Slliconlx Incorporated 
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4-Channel MOS FEY Switch 
Driver with Decode 

H 
Siliconix 

designed for . • • 

• Interfacing Low Level Signals to 
FEY Switches such as G 115 and 
G 123 Series Multi-Channel FEY 
Switches 

DESCRIPTION 

BENEFITS 

• Reduces System Component Requirements 
o Four Interface Circuits in One Chip 

• Easily Interfaced 
o Inputs Compatible with Low Power TTL 

and DTL IF = 200 I1A Max 
o Output Current Sinking Capability 10 mA 

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 

IN, 

IN2 

IN3 

IN. 

INs 

IN6 

IN, 

Flat Package ,. 

TOPVIEW 

ORDER NUMBER: D129AL 
SEE PACKAGE 5 

V L 

OUT, 

OUT2 

OUT3 

OUT4 

V-" 

VA 

• Common to Substrate and Base of Package 

Dual-In-Line Package 

ORDER NUMBERS: D129AP OR D129BP 
SEE PACKAGE 11 

SCHEMATIC DIAGRAM 

INPUTS 
36K 2.6K 

L-_~-oV_ 

©1980 Siliconix incorporated 
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ABSOLUTE MAXIMUM RATINGS Operating Temperature (A Suffix) . -55 to 125°C 

Vo to V- (A Suffix) 50V ( B Suffix) -20 to85°C 

Vo to V~ (B Suffix) 36 V Power Dissipation* 

VR to V- (A Suffix) 33 V Flat Package * * 75dmW 

VR to V- (A Suffix) 24 V 14 Pin DIP*** 825mW 

VL to VR 8V * All leads soldered or welded to PC board. 

VIN to VR . ±6 V **Derate 10 mWfC above 75°C 
VIN to VIN (Any Other VIN Terminals) 6V ***Derate 11 mWfC above 75°C 
Current (Any Terminal) 30mA 

"Absolute Maximum Ratings are stress limits only. Exceed· 
Storage Temperature -65 to 150°C ing these limits may cause device damage. Electrical Charac· 

ELECTRICAL CHARACTERISTICS teristics define the. functional operating limits. " 

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

MAX LIMITS 
CHARACTERISTIC D129A 01298 UNIT 

TEST CONDITIONS. UNLESS NOTED, 

_55°C 25°C 125°C _20°C 25°C 85°C 
V- = -20 V. VR = 0, VL = 5 v 

1--..2 0 VOL Output Voltage, Low -19.3 -19.3 -19 -19.25 -19.25 -19 10=10rnA 
V VIN =2.2 V, VL =4.5 V 

2U VOL Output Voltage, Low -19.8 -19.8 -19.75 10= 1 rnA 
I"3 T 10H Output Current, High 0.1 0.1 20 0.2 0.2 10 "A VO-l0V,VIN-0.7V 

4 IINH' 
Input Current, 0.25 0.25 5 1 1.0 5 VIN - 5 V Input Under Test, 
I nput Voltage High VIN "" 0 All Other Inputs 

I-I "A 
5 N IINL * 

Input Current, -250 -200 -160 -250 -225 -200 VIN = 0, VL = 5.5 V 
Input Voltage Low 

T 
6 I ton Turn-ON Time 0.25 0.3 

I] ~ toff "' See Switching Time Test Circuit 
Turn-OFF Time 1.0 1.5 

8 S 1- Negative Supply Current -2 -2.25 
gU rnA One Channel "ON" 

IL Logic Supply Current 3 3.3 V-=-20V, 
1o~ 1- Negative Supply Current -10 -25 "A VL=5.5V All VIN = 0, 
,,~ IL Logic Supply Current 0.75 1 rnA All Channels "OFF" 

*Per gate input I BAO-A 

TYPICAL CHARACTERISTICS 
Current Propagation 

liN vs VIN vs Temperature vs Temperature 

3 

I V L "'5V v~=5Iv I 
v-~ -20 V 1400 

"J VR=O V-=-30V _ 

<' 120 I ..... VR=O g 1200 
.3 -55~ r-... .......... 
>-

100 
2 ........ w 

~ 1'-..1 I'" r-... ~n} :!: 1000 
~ toft Vf-"" 

80 z 800 i3 2~ \ 
0 I ........ ........ ~ ...... ...... >- I-t- ~ 

" 60 r- " 600 
~ r'T- , \ I-(on) f--
~ 1 - i-

~ 
... 

I 40 -r-r-. - 400 

3 1\ \ 1-

frft: - i- '" 20 200 

1 \ \. \ 0 - rc 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 (OC) T - TEMPERATURE (OC) 

SWITCHING TIME AND TEST CIRCUIT 

+10V 

v+fv ~ tf<100ns 

.~:{ t, < 100 ns 
IN 

l'Off 
tpw = 1 J1S 

3K f = lOOK Hz 

IN 

D ..... - OUT 'O~ .... 

150PF 

+10V \ 90% +7V 

tVR 

V-=~20V 
OUT 

-2~ ~ 17 V.\. 90% 

©1980 Siliconix incorporated 
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monolithic 2-channel FEY 
switch driver 

H 
Siliconix 

designed for . • • 
• Interfacing Low Level Signals to 

FET Switches 

• Interfacing TTL to CMOS 
- • - "a ~-- --- ..... .... - " ....... ~- • --: ... • InTer-T ~e IIU ........ " _ ....... ...... ~ .... 

Levels, i.e. PROM Program Levels 

DESCRIPTION 

BENEFITS 

• Easily Interfaced 
o TTL, DTL and RTL Compatible 

• Minimizes Switching Time 
o 150 ns Typical Propagation Time 

• Versatile 
o Complementary Outputs 
o Up to 30 V UutPUt Swmg 

The D139 is a dual low level to high level voltage translator with complementary outputs. Uses include bipolar to MaS logic 
interface and bipolar logic to F ET 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 OUT. 

SCHEMATIC DIAGRAM (Typical Channel) 

v+ 

00 

IN 

'--~>-'----+-O OUT 

RO 

'---t-o OUT 

v-

Logic OUT OUT 

0 v- v+ 
1 v+ V-

2-7 

PIN CONFIGURATIONS 
Metal Can Package 

CUl2 

TOP VIEW 

*COMMON TO SUBSTRATE AND CASE 

NC 

NC 

OUT 1 

IN1 

v+ 

ORDER NUMBERS 
D139AA or D139BA 

SEE PACKAGE 2 

Dual-In-Line Package 

ORDER NUMBERS D139AP 
OR D139BP 

SEE PACKAGE 11 
ORDER NUMBER D139CJ 

SEE PACKAGE 7 

©1980 Sillconix incorporated 
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~ - ABSOLUTE MAXIMUM RATINGS 
V+ to V- 36V Storage Temperature 

Q V+tbVR 36V (A & B Suffix) -65 to 150°C 
V+ to Va 36V (C Suffix) '. -65 to 125°C 

VL to VR 8V Power Dissipation (L Package)* 750mW 

VIN to VR . 8V (P Package) * 
" 

825mW 

VRto V- 36V (J Package) * 470mW 

VL to V- 36V Thermal Resistance (6 JA, J Package) 0.16°C/W 

Voto V- 36V 
* All leads soldered or welded to PC board. 

VL to VIN 8V 
Derate L package 10 mwtcabove 75°C 

Current (Any Terminal) DC 12mA 
Derate P package 11mWtC above 75°C 

Peak (Any Terminal) 100mA 
Derate'J package 6.5 mWtC above 2SoC 

(200 IlS pulse width, 100 pps) 
Operating Temperature 

(A Suffix) . -55 to 125°C "Absolute Maximum Ratings are stress limits only. Exceed-

(B Suffix) -20 to 85°C ing these limits may cause device damage. Electrical Charac-

(C Suffix) o to 70°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, 

D139AA/AP D139BAlBP (D139CJ) TEST CONDITIONS, 

CHARACTERISTIC (MIN)/MAX LIMITS (MIN)/MAX LIMITS UNIT 
UNLESS NOTED: 

-55"C 25"C 125"C 
-20"C 

25"C 
85"C V+ = 10 V, VL = 5 v, 

(o"C) (70"C) V- - -20 V, VR = 0 

1 Output Voltage, High 1.1 0,9 0,7 1,1 0,9 0.7 IOUT=-10~A 
1- VOHIVOH 

(V+,oVO) 
VIH=2Vlor 

2 1.5 1.5 L5 1.5 1.5 1.5 lOUT = --2 rnA VOHIVOL, 
V 

3 Output Voltage, Low 1.3 1.1 0,9 1.3 1.1 0,9 lOUT = 10~A VIL = Q,SV lor 

1- VOLIVO[ 
(VO'0 V-) VOHlVoL 

4 1.5 1.5 L5 1.5 1.5 1.5 lOUT = 2 rnA 

5 IINH 
Input Current, Input 

~ottage High 
10 20 10 20 VIN = 5 V 

~A 

6 IINL 
Input Current,lnput 

(-600) (-500) (-500) (-600) (-500) (-500) 
Voltage Low 

VIN = 0 

7 
Swi~ching Tfme, Low to 

170 170 '(+) High, Delay Plus Rise Time See Switching Time Test Circuit 
ns 

(CL = 35 pF) 
S '(-) 

Switching Time. High to 
200 200 

Low, Delay Plus Fall Time 

9 1+ Positive Supply Current 0.1 0.1 
Input Voltage High 

10 IL Logic Supply Current 4.0 4.0 or 

11 1- Negative Supply Current -3.0 -3.0 
Input Voltage Low 

rnA 

12 IRH 
Reference Supply Current 

(-1.6) (-1.6) 
Input Voltage High VINl =VIN2=5V 

13 IRL 
Reference Supply Current, 

(-u) (-1.1) 
Input Voltage Low VIN1 =VIN2 = 0 V 

CMO 

<91980 Sltlconlx Incorporated 
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TYPICAL CHARACTERISTICS 

Logic I nput Current vs 
Logic Input Voltage 

-100 ,--..,.---,--,.---..,.---, 

~ i -80 

~ f--~.--+----t---_r--~ 

~ -60 ~-::±::+-+----t---_r--~ 
~ z o -40 f---_rt-t-+----t---_r--~ 

~ 
~-20 f-~~~r+----t_--_r--~ 

I 

] 

VIN - LOGIC INPUT VOLTAGE (VOL IS) 

Supply Current vs Temperature 

o~~--+~--~~~~~~ 

-55 -35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE (OC) 

500 

400 

100 

o 

Switching Time, Low to 
High, vs Load Capacitance 

SEE TEST CONDITIONS 
AND DEFINITIONS V 

,/" 
V ./ 

/," 

./ 
V /' 

,/ ./ 
.... 

./ 
o 100 200 300 400 500 

CL - LOAD CAPACITANCE (pF) 

Output "Low" Characteristic 
2.6 ,-,...,.--,---,-,.--,...,.--,--,-, 

~ 2.4 I-+-+-+-I--t-+-
,0 

~ 7 2.2 f-+-_r-+-I--t_+­
~ ~ 2.0 I-+-+-+-I--t-+-
">-
~ ~ 1.8 f-+-_r-+-I--t_+-+-+-+-I 
o a. 1.6 1--+-+-+-1--+-+-+-+--+-1 + ~ 1.4 f-+-_r--+-I--t_+-_r-+-+---i ;"': 

~i 1.2 ~~~~~~~~~§~f~ Ow 
2. ~ 1.0 

~ 0.8 ...... ,.""F=---!--t_+-+-+-+---i 
> 

30 

25 

20 

15 

~ 10 
0 
C 
+ 
> 

-5 

-10 

-15 

-20 

500 

:g 400 

w 
,; 
i= 300 

" z 
'E 
~ 200 

~ 
I 

100 

10 

IOL - OUTPUT "LOW" CURRENT {mAl 

Selecting V+ and V-

V~OJv 
1/ 

V 
i.,{PERATING 

V REGION 

/ V 
V 

V 
V 

V 
-30 -20 -10 

v- (VOLTS) 

Switching Time, High to 
Low, vs Load Capacitance 

r-~EE TEST CONDITIONS 
AND DEFINITIONS 

./ 
V'-

/' '" V V If 

V '" V "" ...... V I--r- .... 
t-

100 200 300 400 500 

Cl - LOAD CAPACITANCE (pFI 

TEST CONDITIONS AND DEFINITIONS 

LOGIC INPUT 
t r "'- 20l1S 
tf ..... 20ns 

I. 

Switching Time Test Circuit 

2-9 

LOGIC 
INPUT 

~ 
f 
>-
~ 
I; 
o 
I 

" o 
> 
I 

2 

Output "High" Characteristic 
2.6 r-..--r-.--,-,,-,.---.-............ ...., 
2.4 I-+-_r-+--+~f-+-

2.2 f-+-_r-+-+.....,f-+-
2.0 f-+-_r-+--+-f-+-
1.8 f-+-_r-+-+-If-t-++-+--+ 
1.8 I--+-+-++-+--+-I-j--H 
1.4 f-+-+-+--+-If-+-++-+-:::l 
1.2 1--+-*=::-::I--+,I--:t;;ot""$~S! 

1.0 f-+--t-:::;;.~'1'O""O""q..-+--+ 

0.8 rp-r-9;...t"'9r-.t--j--j--+-1 
-2 -4 -6 -8 -10 

IOH - OUTPUT "HIGH" CURRENT (rnA) 

Selecting V+ and V-

The output swings between V+ and 
V- (VOH ~ V+ and VOL ~ V-). 
Select V+ and V-, within the oper· 
ating region of curve at left, to pro· 
vide the desired output swing. Note 
that V- can be -2.0 V to -30 V 
and V+ - V- must be at least 10 V. 

Switching Time vs Temperature 
300 

CL 0 35 P'l. J 1 
SEE TEST CONDITIONS 
AND DEFINITIONS 

I 

200 

'-
100 .. 

-55 --35 -15 5 25 45 65 85 105 125 

T - TEMPERATURE ( C} 

r--+-.... --o Vour 

'--+-+ ...... .....0 Vour 

©1980 SilJconlx Incorporated 
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~ DRIVING PMOS ANALOG SWITCHES -Q 

AU 1" FROM CONTROL CONNECTS 52 TO 01 AND S3 TO 02. 
VAN RANGE" +10V TO -10 V 

0139 

DPDT PMOS 

0u'f1 

OUT 1 

'2 
oon 

" 
OUT 2 

v-

PMOS Interface Circuit 
Figure 1 

S, '3 

S2 '2 

ANALOG IN/COUT} 

S3 " 

S4 '0 

D, ,. 
9 } ANALOG OUT/IINI 

D2 
G'23 

Driving PMOS Analog Switches. The D139 output swing is dictated by the analog signal range. VOH is the PMOS "OFF" 
level and must equal the most positive analog voltage. VOL is the PMOS "ON" level and must be 10 V more negative than 
the most negative analog voltage. Therefore for VAN = ±10 V .... V+ = +10 V and V- = -20 V. PMOS control ismake-before­
break. 

PMOS LOGIC INTERFACE 

-20 V 

Figure 2 

@1980 Siliconlx incorporated 
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DRIVING NJFET ANALOG SWITCHES 

CONTROL 

Fast Dual SPST, NJFET, for 
Low Frequency Signals (1) 

THE 2N4393WILL BE "ON" FOR A "," FROM CONTROL. 

VAN RANGE = +10 V TO -10 V. 

Dual SPST, NJFET for High 
Frequency Signals (1) 

CONTROL 

0 

Figure 3 

OUT 1 

OUT 1 

0'39 

OUT 2 

" OUT 2 

THE 2N4393 WILL BE "ON" FOR A "'" FROM CONTROL. 

VAN RANGE = +10 V TO -lOV. 

lN961 

lN961 

SDK 

SDK 

Driving NJFET Analog Switches. VOH 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 (IVGS(off)1 +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. 

APPLICATIONS 

+5V +13.0 V 

v+ 
t--...... -o--!v+ 

-5.0 V 
+15V 

IN914 

IN914 

IN914 

IN914 

362' 
(INTEL) 

+15V +5V 

O,I-II-+-+-+--' 

'-+4:..;m"'A'-__ "'".2,,K ___ .....:4:..;m:::.A'-\ CS2 

021--11-;-;---' 
03t---~-t---t;<~~Kr-+---' 
041-----+ 

-5V *C, IS USED TO SLOW THE Rise TIME TO -400 ns 

0139 Used in Programming the Intel 3621 PROM 
Figure 4 

2-11 
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0-
C'? -Q 

>< 

j 
OJ 

APPLICATIONS (Cont'd) 
+5V 

+5V 

+5V 

+15V 

-5 V 

+15V 

o.sv 

TTL 

ADDRESS 
LOGIC 

v+ 0, 

0, 

03 

~ 0. 

INTEL 
M3601 

0139 Used in Programming the Intel 3601 PROM 
Figure 5 

+12 V 

L-+ .... ~--..---iPROGRAM -a/WE 1-.... --;---' 

-5V 

DATA BUS 

(INTEL) 
2708 

+5V+12V-5V ov 

-5V 

DATA BUS 

R=30on 

Q,5V 

TTL 

DATA 
LOGIC 

+5V 

*C1 USED IN OBTAINING THE PROPER RISE AND FALL TIMES -=-
HRl USED IN LIMITING CURRENT INTO 0139 

0139 Used in Programming the Intel 2708 PROM 
Figure 6 

0139 2-Channel Interface. The 0139 may be used to interface 0.5 V TTL to CMOS Logic by setting VL, VR, V+ and 
V- to the proper levels. If 0 to 5 V TTL levels are to be used to control the switch, VL should be set to 5 V and VR 
grounded. 

V+ and V- may be set to whatever levels are needed. The operating region of the 0139 is determined by the graph of V+ vs 
V-. 

Note. V- must be at least 2 V below VR in order for the 0139 to operate. See the V+ vs V- graph for selecting the supply voltages within 
the operating region. 

©1980 Siliconix incorporated 
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Monolithic 6-Channel 
Enhancement-Type MOS FET 
Switch 

H 
Siliconix 

designed for • • • BENEFITS 

• Switching Analog Signals • Reduces External Component Requirements 
o Internal Zener Diode Protects the Gate 

• Multiplexin9 

DESCRIPTION 

o Six Switches Per Chip 
o I nte~r~!QrI ~~n~ F ET for Fach Gate to 

Provide "Pull-Up" Current for Gate­
Driver Circuit 

The Gl15 contains six enhancement-mode P-channel MaS 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" MaS 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 "8" terminal respectively. 

FUNCTIONAL DIAGRAM 

G, G2 0 3 G4 G5 G6 

? 9 ? 9 9 9 

'0 r~~: r~~: rg~rQ--""+-rq ~rq __ OBIV+) 

s,~ I I I I 

",0 
"30 

",0 
"so 

Sso 

PIN CONFIGURATION 

Dual·1 n·Line Package 

I I ! I I 
~ I I I I 
~ I i I 

~ I I 
~ I 

D 

"......-

SCHEMATIC DIAGRAM 

G, 

.,0.:.:"'-------

~0~'3'---------~ 

G6 B (V+) 

~0~'2-----------1~~-~--r-~ 
ORDER NUMBERS: G115AP OR G115BP 

SEE PACKAGE 12 

.. 0~11 _____________ _ 

"60~'O---------------~ 

'6 0 

©1980 Sillconlx Incorporated 
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ABSOLUTE MAXIMUM RATINGS 

VB to Vs .. 
VB to VD .. 
VD to VS .. 
VB to VG, VB to Vp .... 

IS,ID 
IG' . 
Ip ... 

ELECTRICAL CHARACTERISTICS 

-2 to 30 V 
-2 to 30 V 

±30 V 
35 V 

100mA 
5mA 

100llA 

Storage Temperature .. 
Operating Temperature 

Power Dissipation * ... 

(A Suffix). 
(B Suffix) . 

-65 to 150°C 
-55 to 125°C 
-20 to 85°C 

900mW 

* All leads soldered or welded to PC board. Derate 12 mWfC 
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 1 00% tested at 25°C. Lots are sample-tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 

MAX LIMITS 

CHARACTERISTIC G115A 

-5S"C 2SQC 12SDC -20°C 

I----!. 100 100 125 125 
Drain-Source 

200 200 250 250 1--2 rOS(on) ON Resistance 

1--2 
450 450 600 500 

Source OFF 
IS(off) leakage Current 

-0.5 -500 

l-
Orain OFF 

5 IO(off) Leakage Current 
-2.5 -2500 

i-
6 S IG(on) Gate ON Current -0.8 to -2.4 

I-T 
Gate-Channel 

7 ~ IGSS LlNlkage Current 
-0.5 -500 

I- I Gate-Source 
8 C VGS(thl Threshold Voltage -1.510-4.0 -1.5to-4.0 -1.5 to -4.0 -1.5to-4.0 

l-
Orain-Source 

9 BVOSS Min Breakdown Voltage 
-30 -30 -30 -30 

1-
Source-Drain 

10 BVSDS Min Breakdown Voltage 
-30 -30 -30 -30 

1-
Gate-Body 

11 BVGBS Min -35 to -90 -35 to -90 -35 to -90 -35 to -90 

1- Breakdown Voltage 

Pull-Up Gate-Body 
12 BVPBS Min 

Breakdown Voltage 
-35 to -90 -35 to -90 -35 to -90 -35 to -90 

13 C,. 
Gate-Source 

0,9 Typ* 
Capacitance 1-
Gate-Drain 

14 ~ Cgd Capacitance 
0,9 Typ ~ 

I- N 
Drain-Source 

15 A Cds(off) OFF Capacitance 
0.4 Typ~ 

I-M 
I Source-Body 

2 Typ~ 16 C Csb Capacitance 
l-

Orain-Body 
17 Cdb Capacitance 

12 Typ" 

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

TYPICAL CHARACTERISTICS 

rDS(on) vs VGS 

] 

IS(off)' ID(off) vs 
Temperature 

1000~"t~C_"=" =-1'"=,,===1= 
~r-r- r--
100~_ 
t=f=t~ " 
~ID(off} 

,-..-1-" V 

~- -0.1H IS{Off) -- .-- --- "~:--i---

G1158 

25°C 8SoC 

125 150 

250 300 

500 600 

-5 -SOD 

-10 -1000 

-0.8 to -2.4 

-5 -500 

-1.5 to -4.0 -1.5 to -4.0 

-30 -30 

-30 -30 

-35 to -90 -35 to -90 

-35 to -90 -35 to -90 

0,9 Typ* 

0.9 Typ* 

0.4 Typ* 

2Typ* 

12 Typ· 

UNIT 
TEST CONDITIONS, UNLESS NOTED: 

VOB ~ 0, VPB~ ° 
VOB"O,VGO~-30V 

VOB~-10V,VGO~-20V IS~-l rnA 

VDB--20V,VGO"" 10V 

VSO"" -20 V, VGD"" 0 

,A 

VDS ~ -20 V, VGS = 0, VS8 = ° 
rnA VGB -30V,Vp8",-30V 

nA VGS--20V 

pF 

IO"--10J.lA, VOG "'0, VSS =0 

Ip=-10fJA,VGS=0 

VOB=VSS=O, 
Body Guarded 

Orain Guarded 

Source Guarded 

Gate Guarded VGB '" 0 r-__________ f-__________ --1 f =lMHZ 

VOB ~ 0, VSB '" -5 V Gate and Orain Guarded 

VSS '" 0, VOS -5 V Gate and Source Guarded 

MAB-A 

Capacitance vs VDB or VSB 

10 Cdb (VGD = 0 V) 

CSb(vGs-ov)L 

-r-[-
--r--

9 -30 -25 -20 -15 -10 25 105 125 -30 -20 -10 -10 -20 -30 

VGS - GATE-50URCE VOLTAGE (VOLTS) T - TEMPERATURE eel 

3-2 

VDB OR VSB - DRAIN·BODY OR 

SOURCE·BODY VOLTAGE (VOLTS) 

VPB - PULL-UP GATE TO BODY 

VOLTAGE (VOLTS) 

©1980 Siliconix incorporated 



Monolithic 5-Channel 
Enhancement-Type MOS FET 
Switch 

H 
Siliconix 

designed for • • • BENEFITS 

• Switching Analog Signals • Reduces External Component Requirements 
o Internal Zener Diode Protects the Gate 

• Multiplexing 

DESCRIPTION 

o Five Switches Per Chip 
o Integrated MaS FET for Each Gate to 

Provide "Pull-Up" Current tor \;I ate­
Driver Circuit 

The G 116 contains five enhancement-mode P-channel MaS F ETs 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" MaS 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 "8" terminal respectively. It is recommended that the Gl15 be used for new designs. 

PIN CONFIGURATIONS 

Flat Package 

TOP VIEW 

OROER NUMBER: G116AL 
SEE PACKAGE 5 

"'Common to Substrate and Base of Package 

Dual-in-Line Package 

ORDER NUMBER: G116AP 
SEE PACKAGE 11 

FUNCTIONAL DIAGRAM 

SCHEMATIC DIAGRAM 

G, G2 
2 

12 
S20~-----------

11 

3 

S3 0>-------------------' 

10 
S40~-----------------------

G5 B (V+) 

6 

14 

s56~-----------------------------ljj 

©1980 Siliconix incorporated 
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ABSOLUTE MAXIMUM RATINGS Operating Temperature. .. ...... . ... . -55 to 125°C -0 -
-2 to 30 V 

Power Dissipation' 
VB to Vs .. · . · . · . · . . . · . ... . . . Flat Package ••. . . . . . . . . . . 750mW 
VB to VD .. · . · . · . · . . . · . ... . . . -2 to 30 V 14 Pin DIP'" 825 mW . .. . . . . . . . . . . 

-C) 

VD to VS .. · . · . · . · . ... . · . · . . . ±30 V 
VB to VG, VB to Vp .. . · . · . . . 35 V • All leads soldered or welded to PC board . 
IS,ID .. . · . .. . . .. · . · . 100 mA "Derate 10 mW/oC above 75°C. 
IG············· . · . ... . · . . . 5mA "'Derate 11 mW/oC above 75°C . 
Ip ......... ... . · . · . .. . · . . . 100j..lA 

"Absolute Maximum Ratings are stress limits only. Exceed· Storage Temperature .. -65 to 150°C ...... . · . ing these limits may cause device damage. Electrical Charac-
teristics define the functional operating limits." 

ELECTRICAL CHARACTERISTICS 

All DC parameters are 1 00% 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 G116A G116B UNIT 

5SoC 25"C 12S0C ·_20°C 25"C 8S Q C 
Voa = 0, VPB '" 0 

~ 
100 100 125 125 125 150 Voa - 0, VGO - -30 V 

Drain-Source 
200 200 250 250 250 300 " Vos '" lOV, VGD'" 20V Ils"'-lmA 2 rOSlon) ON Resistance -:; 450 450 600 500 500 600 VOS - -20 V, VGO- 10V 

1- Source OFF 
4 IS(off) Leakage Current 

-0.5 -500 -5 -500 VSD '" -20 V, VGD '" 0 

- oA 
Drain OFF 

5 'Dloff) Leakage Current 
-2.5 -2500 -10 -1000 Vas ~ -20 V, VGS "'"0, VSB'" 0 -

6 S 'G(on) Gate ON Current -0.8 to -2.4 -0.8 to -2.4 rnA VGa ~ -30 V, VPB '" -30 V 

-T 
Gate-Channel 

7 A IGSS -0.5 -500 -5 -500 oA VGB~-20V 

_T Leakage Current 

I Gate"Source 
-1.5 to -4.0 -1.5 to -4.0 8 C VGS(th) Threshold Voltage -1.5to-4.0 -1.5to-4.0 -1.5to-4.0 -1.4to-4.0 10 ~ -10 IJA. VSB ~ 0, VOG ~ 0 

- Drain-Source 
9 BVOSS Min Breakdown Voltage 

-30 -30 -30 -30 -30 -30 JO "'-50},.!A, VGS '" 0, VSB ~ 0 

-
Source-Drain 

10 BVSOS Min Breakdown Voltage 
-30 -30 -30 -30 -30 -30 V IS'" -10 IJA, VGO = 0 

-
Gate·Body 

11 BVGBS Min 
Breakdown Voltage 

-35 to -90 -35 to -90 -35 to -90 -35 to -90 -35 to -90 -35 to -90 IG=-10IJA 

- Pull-Up Gate-Body 
12 BVPBS Min Breakdown Voltage 

-35 to -90 -35 to -90 -35 to -90 -35 to -gO -35 to -90 -35 to -90 Ip=-lO IJA ,VGB=O 

13 CO' 
Gate-Source 

0.9 Typ" 0,9 Typ" Drain Guarded 
Capacitance -
Gate-Drain VOB '" VSB = 0, 

14 ~ Cgd O,g Typ ~ 0,9 Typ* Source Guarded 
Capacitance Body Guarded - N Drain-Source VGB=O 

15 A Cds(off) OF F Capacitance 
0.4 Typ" 0.4 Typ* pF Gate Guarded 

f= 1 MHz _M 
I Source-Body 

16 C Csb Capacitance 
2 Typ" 2 Typ* VOB=0,VSB=-5V Gate and Drain GUarded 

-
Drain-Body 

17 C'b Capacitance 
12 Typ~ 12Typ· VSB = 0, VOB '" -5 V Gate and Source Guarded 

"Typical values are for DESIGN AID ONLY, not guar~nteed and not subject to production testing. MAB·A 

TYPICAL CHARACTERISTICS 

IS(off)' ID(off) vs 
rDS(on) vs V GS Temperature Capacitance vs VDB or VSB IG vs VpB 

i 104 1000 50 10 

~~::v:~V o~~ £ 

~ VBS=20~1 r-- ~ 
40 ;; 

~ 103 
TA=25°C 100 g 

~ I ~ 30 25''';; b;':: /~ ~ ~ 
VBS=O 10 ~ Cd (on) (V GB '" -30 V) ./ 

a 1.0 

~ TA = 125"C -:: ~ I- ~:"=2~OC =IO(off) 5 20 ~ ~'02 7" --- 1-1-....... I I 

VBS = 0 1 u 
10 C db (VGo=OV) !? 

~ TA = 55°C L 
0.1 f:t"IS(Off) 

Csb(VGS"OV) ~ I I 0.11/ ! 0 

9 -30 ~25 ~20 ~15 ~10 ~5 0 25 45 65 85 105 125 ~30 ~20 ~10 0 -10 -20 -30 

VGS - GATE-SOURCE VOLTAGE (VOLTS) T - TEMPERATURE ("C) VOB OR VSB - DRAIN-BODY OR VpB - PULL-UP GATE 

SOURCE-BODY VOLTAGE (VOLTS) TO BODY VOLTAGE (VOLTS) 

.. ©1980 Slliconlx Incorporated 
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Monolithic 5-Channel 
Enhancement-Type MOS FET 
Switch 

H 
Siliconix 

designed for • • • BENEFITS 

• Switching Analog Signals • Reduces External Component Requirements 
o Internal Zener Diode Protects the Gate 

• Multiplexing with Enable Switch o Five Switches Per Chip 
o Integrated MaS F ET for Each Gate to 

Provide "Pull-up' l.urrent TOr ;::;oe" 
Driver Circuit 

DESCRIPTION 

The Gl17 contains six enhancement-mode P-channel MaS 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 

PIN CONFIGURATION 

Flat Package 

'4 
0 

G. 5, 
G, 52 
G2 53 
G3 54 
G4 s,; 
G. S (V+)* 

7 B 
TOP VIEW 

OROER NUMBER: Gl17AL 
SEE PACKAGE 5 

,. Common to Substrate and Base of Package 

SCHEMATIC DIAGRAM 

G, G2 
3 4 

G3 

• 

52~----------~'~----~---+-----r--~ 
53g----------------~1J1--~-----+--~ 
54~-----------------------,~~--~~ 

s,;6---------------------------'J1 

G6 B (V+) 

2 B 

©1980 Siliconix incorporated 
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ABSOLUTE MAXIMUM RATINGS 

VB to Vs . 
VB to VD. 
VD to VS. 

-2 to 30 V Storage Temperature. . . . . . . . . . . ~5 to 150°C 
-2 to 30 V Operating Temperature (A Suffix). . -55 to 125°C 

±30 V 
35 V 

100 mA 
5mA 

100pA 

(6 Suffix) . . . . .. -20 to 85°C 
VB to VG, VB to Vp 
IS,ID 

Power Dissipation" .... 750 mW 
• All leads soldered or welded to PC board. Derate 

IG' . 10 mW/oC above 75°C. 
Ip ... 

ELECTRICAL CHARACTERISTICS 

"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 1 00% tested at 25°C. Lots are sample·tested for AC parameters and high and low temperature limits 
to assure conformance with specifications. 

.-.2. 
,~ 
'-.: 

4 ,-
;-

CHARACTERISTIC 

rDS{on)~ 

IS(off) 

Drain-Source 
ON Capacitance 

Source OFF 
leakage Current 

Drain OFF 
leakage Current 

TEST CONDITIONS, UNLESS NOTED: 

VeB= 0, VPB =0 

100 100 125 125 125 150 VOS-O,VGD--30V I 
200 200 250 250 250 300 VOS ~ -10 V, VGO ~ -20 V IS"" -1 rnA, VG6D "" VGO 

450 450 600 500 500 600 VOB ··20V,VGD- 10V 

-0.5 ·-500 -5 -10 VSD~-20V,VGD"'0 

-2_5 -2500 -500 nA VDS,.-20V,VGS~O,VG6S -30V,VSB"'0 

-100 Drain OFF 

I~ ~~'D_'_Of_f1 ____ ~L~"=k,~g,~C~"~"'~"~' __ +_----_+------+-------~----_+------;-------+_--+-----------------------------------1 
-0.5 -500 -5 VOS=-20V, VGS =-30V, VG6B =0, VSB =0 

7 A IGlon) Gate ON Current -0.8 to -2.4 -0.8 to -2.4 mA VGB" -30 V, VOB -30 V 

1-~r-------~G,-,,~~C~h'-""-"----r-----1------+------+------+------+------+---+---------------------------------1 
~ c IGSS leakage Current -0.5 -500 -5 -500 nA VGe = -20 V 

1-
10 VGS(th) 

1-
BVoss Min 

12 BVSOS Min 

-
13 BVGBS Min 

-
14 BVPBS Min 

Gate-Source 
Threshold Voltage 

Gate-Source 
Threshold Voltage 

Orain·Source 
Breakdown Voltage 

Source-Drain 
Breakdown Voltage 

Gate·Body 
Breakdown Voltage 

Pull-Up Gate-Body 
Breakdown Voltage 

Gate-Source 

_1.510-4.0 -1.5to-4.0 -1.5to-4.0 -1.5to-4.0 -1.5to-4.0 -1.5to-4.0 

-1.5to-4.0 -1.5to-4.0 -1.5to-4.0 -1.5to-4.0 -1.5to-4.0 -1.5to-4.0 

-30 -30 -30 -30 -30 -30 

-30 -30 -30 -30 -30 -30 

-35 to -90 -35 to -90 -35 to -90 -35 to -90 -35 to -90 -35 to -90 

-35 to -90 -35 10 -90 -35 to -90 -35 to -90 -35 to -90 -35 to -90 

0.9 Typ~* 0.9 Typ** 15 Cgs Capacitance 

-- D~------~G="='~~DC='i="----~------+------+------1-------+------i------~ 
16 Cgd 0.9 Typ" 0_9 Typ'" 

--~~------~:~::=:~_~:=:=::-,----r------t------+-----~r------t------;-----~ 
17 A Cds{off)* OFF O:lpacitance 0.4 Typ** 0.4 Typ** 

--~r-------s~O~"'~,,~~BO=d=V~--r-----;------t------+------+------t------1 
~C~C_'b ______ ~~~~~,~,,~'"~,,~ __ ~------+_2-T-V-P·-·_+------1_------+_2-T-V-p-•. _i------~ 

19 Cdb ~::~n;i~;~:e 

pF 

IS" 10l-'A, VOGl-5 =0, VGB6" -20 V 

IS1 '" 1OI-'A, VOG6" 0, VGBl '" -20 V 

ID = -50J./A, VGS 0, VSB = 0 

IS=-1 0 IJA,VGO=0 

Ip = -10IJA, VGS = 0 

Drain Guarded 

Source Guarded VDB = Vss = 0, 
Body Guarded 

f------------i V GB '" ° 
Gate Guarded f" 1 MHz 

Vos" 0, VSB = -5 V Gate and Drain Guarded 

VSI1-5)S '" 0, VGI1-5)8 = 0, VG6B -30 V, VDB" -5 V, 
All Gates and Sources Guarded 

~Th!s 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 

TYPICAL CHARACTERISTICS 

! -30 -25 -20 -15 -10 -5 

IS(off)' ID(off) vs 
Temperature 

1000gmmtl 
100 __ V 

O.l~IS(Off) 

25 45 65 85 105 125 -30 -25 -20 -15 -10 -5 -10 -20 -30 

VGS - GATE-SOURCE VOLTAGE (VOLTS) T - TEMPERATURE rC) V DS - DRAIN-BODY VOLTAGE (VOLTS) VPS - PULL UP GATE-BODY VOLTAGE (VOLTS) 

©1980 Siliconix incorporated 
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Monolithic 6-Channel 
Enhancement-Type MOS FET 
Switch 
designed for • • • BENEFITS 

H 
Siliconix 

• Switching Analog Signals • Reduces External Component Requirements 
o Internal Zener Diode Protects the Gate 

• Multiplexing o Six Switches Per Chip 

DESCRIPTION 

The G118 contains six enhancement-mode P-channel MaS 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 (0) 

which will function equally well as a common source; likewise, the source terminals will function as drains. 

PIN CONFIGURATIONS 

Flat Package 

,. 

B (v+)*c:~~~r-1;=~=:J 
TOP VIEW 

ORDER NUMBER: G118AL 
SEE PACKAGE 5 

"'Common to Substrate and Base of Package 

Dual-I n-Line Package 

ORDER NUMBER: G118AP 
SEE PACKAGE 11 

FUNCTIONAL DIAGRAM 

G, G, G3 

? ? ? 
s,~ 

I I 
52 0 

~ I 
83 0 ~ 
$4 0 

55 0 

56 0 

SCHEMATIC DIAGRAM 

G, G3 

13 
52 0 

12 
53 0 

11 
84 0 

10 
55 0 

9 
86 a 

3-7 

-~'-~~----

G. G5 G6 

? ? ? 
I 
I 

I 

~ 
~ 

I 
I 

~ 

G. Gs S (V+) 

• 
0 

11! 
l~ 

l~ 
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co --(!) ABSOLUTE MAXIMUM RATINGS 

VB to Vs .. 
VB to VD· . 
VD to VS .. 
VBtoVG· 
IS.ID .... 

'G······ . 
Storage Temperature 

ELECTRICAL CHARACTERISTICS 

-2 to 30 V 
-2 to 30 V 

±30 V 
35 V 

.. 100mA 
5mA 

-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 Pin DIP*** ...................... 825 mW 

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

»*Derate 11 mWfC 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. 

CHARACTERISTIC Gl1SA 
_55°C 25°C 

f-l. 100 100 
Drain-Source 

200 200 2 rOS(on) ON Resistance 1"3 450 450 
1- Source OFF 

4 ISloft) Leakage Current 
-0.5 

l-
Orain OFF 

5 IDloffl Leakage Current 
-3 

I- S 

6 
T Gate-Channel 

-0.5 A IGSS Leakage Current 
I-T 

Gate-5ource 
7 ~ VGSlthl Threshold Voltage 

-1.5 to -4.0 -1.5 to -4.0 

l-
Orain-Source • BVOSS Min Breakdown Voltage 

-30 -30 

1-
Source-Drain 

9 BVSDS Min Breakdown Voltage 
-30 -30 

1-
Gate-Body 

10 BVGBS,Min Breakdown Voltage 
-35to-90 -35 to -90 

11 C,' 
Gate-Soutce 

O.9TYp* 
Capacitance 

1-
Gate·Drain 

12 ~ Cgd Capacitance 
0.9 Typ * 

I- N 
Drain-Soun:e 

13 A Cds(off) OFF Capacitance 
O.4Typ 

I-M 
14 

I Source-Body 2 Typ'o; C Csb Capacitance 
l-

Orain-Body 

" "". Capacitance 
12Typ" 

MAX LIMITS 

G1188 

125°C _20°C 25"C 

125 125 125 

250 250 250 

600 500 500 

-500 -5 

-3000 -10 

-500 -5 

-1.5 to -4.0 -1.5 to -4.0 -1.5 to -4.0 

-30 -30 -30 

-30 -30 -30 

-35 to-90 -35 to -90 -35 to -90 

0.9 Typ" 

0.9 Typ· 

0.4Typ 

2 Typ· 

12 Typ* 

8SoC 

150 

300 

600 

-500 

-1000 

-500 

-1.5 to -4.0 

-30 

-30 

-35 to -90 

UNIT 
TEST CONDITIONS, UNLESS NOTED: 

VOB"'O 

VDB '" 0, VGO '" -30 V 

VOB"'-10V,VGD"'-20V Ils=-lmA 

VDB'" 20V,VGD--l0V 

VSD"'-20V,VGD'"0 

nA VDS "'-20 V, VGS"'O,VSB '" 0 

pF 

10'" -fOiJA, VGO '" 0, VSB "'0 

ID" -SOiJA, VGS'" 0, VSB "'0 

IS"'-lO}J.A,VGD"'O 

VOB "'Vsa =0, 
Body Guarded 

Drain Guarded 

Source Guarded 

Gate Guarded VGa '" 0 f-_____ + ______ -lf" 1 MHz 

Vea '" 0, VSB = -5 V Gate and Dram Guarded 

Vsa '" 0, V DB '" -5 V Gate and Source Guarded 

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

TYPICAL CHARACTERISTICS 

.~ =' -30 -25 -20 -15 -10 -5 

VGS - GATE-SOURCE VOLTAGE (VOLTS) 

IS(off). ID(off) vs 
Temperature 

0.1 ~ ISfoff) 

25 45 65 .5 105 

T - TEMPERATURE (Oe) 

3·8 

125 

Capacitance vs V D B or V SB 

~ 4o~-+-l-+-l~+1-+-l,t+1-~/~ 

~ 30~-+-l-+-l~+1-+-l~-r1-~V~ 
~ 
~ 20 Cd(on) (VGB '" -30 V) ~ 

~ u.. 
~ 10 Cdb(VGo-~J) 

-30 

Csb (VGS - 0 VI 

-20 -10 

VOB OR VSB - DRAIN-BODY OR 
SOURCE· BODY VOL lAGE (VOL IS) 

/ 

©1980 Siliconix Incorporated 



Monolithic 6-Channel 
Enhancement-Type MOS FET 
Switch 

H 
Siliconix 

designed for • • • 

• Switching Analog Signals such as 
Differential Inputs 

• MuiTipiexing 

DESCRIPTION 

BENEFITS 

• Reduces External Component Requirements 
o Internal Zener Diode Protects the Gate 
o Six Switches Per Chip 
o I ntegrated MaS F ET for Each Gate to 

t'rovloe t'un-UIJ L.UrrelH ~u, ~u~':' 

Driver Circuit 

The G119 contains six enhancement-mode P-channel MaS FETs designed to function as analog switches. In the ON state 
each switch will conduct current equally well in either direction, and in the OFF state each switch will block voltages up to 
30 V peak-to-peak. The switches are integrated onto a silicon substrate (body) and are internally connected into two groups 
of three switches per group. This arrangement facilitates the switching or multiplexing of differential analog signals. Each 
group has a common drain terminal (D 1 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" MaS 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 "8" terminal respectively. 

FUNCTIONAL DIAGRAM 

r~ cU rtl 
p 0 I I I 

DB (v+) 

s,~ i :3 0
0

, 

S30 I ~ 
S5 0 I I o..",!, 

I I 'I-.. 

S2~ I 13 0
0

2 
S40 ~ j-
86 0 ~ 

PIN CONFIGURATION 
Flat Package 

PIN CONFIGURATION 

'4 

TOP VIEW 

ORDER NUMBER: Gl19Al 
SEE PACKAGE 5 

·Common to Substrate and Base of Package 

3-9 

SCHEMATIC DIAGRAM 

B (V+) 

6 

,4 
s,o---+-' ---It---i---...,...--o 0, 

'3 
S3 0---+---1-

12 

%0---1---+---1-

S2~~--~--+---~--o02 
'0 

S40~-----

" S60~---------

©1980 Siliconix incorporated 
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ABSOLUTE MAXIMUM RATINGS Ip .... ' ... , .......... ... '", .. .. . . ... 100l.lA 
Storage Temperature ........... .. . -65 to 150° C 

VB to Vs . · . ... . · . ..... . . . . . · . -2 to 30 V Operating Temperature (A Suffix) .... -55 to 125°C · . 
VB to VD . . · . ... . · . ..... . . . .. · . -2 to 30 V (B Suffix) ... -20 to 85°C · . 
VD to VS. . . ... . .. . .... . . ±30V Power Dissipation* 750mW .. . ..... . . .. · . 
VB to VG. VB to Vp .. · . . ... . . 35 V *AII leads soldered or welded to PC board. Derate 
IS· 10 ... . · . ... . · . · . .... . · . 100 mA 10 mW/oC above 75°C . 
IG····· . ........ . · . · . ........ 5mA 

"Absolute Maximum Ratings are stress limits only. Exceed· 
ing these limits may cause device damage. Electrical Charac· 

ELECTRICAL CHARACTERISTICS teristics define the functional operating limits." 

All OC 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 G119B UNIT 
VOB"'O, VPB"'O 

_55°C 25°C 12SOC _20o e ,,'c 8SoC 

~ 
100 100 125 125 125 150 Vos'" 0, VGD- 30V 

Drain-Source 
200 200 250 250 250 300 n VOB 10V,VGO- 20V IS'" -1 rnA 2 TOS(on; ON Resistance r---; 450 450 600 500 500 600 VOS '" -20 V, VGD '" lOV 

I--
Source OFF 

4 S 'S(off} Leakage Current 
-0.5 -500 -5 _500 VSD",-20V,VGD"'O 

f-- T oA 

5 A 'O(offi 
Drain OFF 

-1.5 -1500 ..:.10 -1000 Vas'" -20 V, VGS '" 0, VSB '" 0 

f-- T 
Leakage Current 

I 
6 C iG(oni Gate ON Current -0.8 to -2.4 -0.8 to -2.4 mA VG6 '" -30 V, VPB '" -30 V 

f--
Gate-Channel 

7 IGSS Leakage Current 
-().5 -500 --5 -500 oA VGB '" -20 V 

f--
Gate-Source 

B VGSlth) Threshold Voltage 
-1.5to-4.0 -1.5 to -4.0 -1.5 to -4.0 -1.5 to -4.0 -1.5 to -4.0 -1.5to-4.0 '0 ~ -10MA, Vsa '" 0, VGO ~ ° 

9 BVOSS Min 
Drain-Source 

-30 -30 -30 -30 -30 -30 '0'" -SOMA, VGS'" O. VSB =0 Breakdown Voltage 1-, 
Source-Drain 

10 ~ BVSOS Min Breakdown Voltage 
-30 -30 -30 -30 -30 -30 V IS -laMA, VGO '" 0 

I-- p 
11 L BVGBS Min 

Gate·Body 
-35 to -90 -35 to -90 -35 to -90 -35 to -90 -35 to -90 -35 to -90 'G -10MA 

Breakdown Voltage I-- V 

12 BVPBS Min 
Pull-Up Gate-Body 

-35 to -90 -35 to -90 -35 to -90 -35 to -90 -35 to -90 -35 to -90 Ip"'-10"A,VGB"'0 Breakdown Voltage 

13 C,. 
Gate-Source 1.8 Typ~ 1.8 Typ· Drain Guarded 

f-- Capacitance 

14 ~ Cgd 
Gate-Drain 1.8 TYp~ 1.8 Typ* VOB '" VS B " 0, Source Guarded 
Capacitance Body Guarded 

I-- N 
Drain-Source VGB '" 0 15 ~ Cds(off} OFF Capacitance 

0.4 Typ* 0.4 Typ~ pF Gate Guarded 
f'" 1 MHz 

f-- I Source-Body 
16 C Csb 

Capacitance 
2 Typ~ 2Typ* Voa'" 0, VSB = -5 V Gate and Drain Guarded 

f--
Drain-Body 

17 Cdb Capacitance 
6Typ~ 6Typ * VSB = 0, VDa '" -5 V Gate arid Source Guarded 

"Typical values ~rC for DESIGN' AI a ONLY, nut guaranteed and not subject to production testing. MASB 

TYPICAL CHARACTERISTICS 

rOS(on) vs VGS 
IS(off)' I o (off) vs 

Capacitance vs VOB or VSB IG vs VpB Temperature 
i 1(t~ 1000 50 10 

~~::V::~OV= Q 
w 

~ VBS=20~J r- t- r-it r-r- 40 " 1-- ~~t~ t-- 100 ! 
~ 103 

TA "'25Q C - >- ~ 
IDly ~c ~ 30 

2 

25'''2 ~ ;...-~ ~ ~ " Vss"O 10 ~ Cd(on) IV GB .. -30 V) 
a 1.0 

lt TA '" 126°C l- F-? - ~!S==2~OC ~ 20 ~ is 102 

;:1 IS(off) 1--- I I 
Vas-o 1 <.> 

10 C db VGa=OV -"' " _.--1----
IL ~ 

T A = 55°C 
rc::IVGs=OV) V-I 

i 0.1 0 O.l V 
~ -30 -25 -20 -15 -10 -5 0 25 45 65 B5 105 125 -30 -20 -10 0 -10 -20 -30 

V GS - GA TE.·SOURce VOLTAGE (VOL TSI T - TEMPERATURE re) VaB OR VSB - 'DRAIN·BOOY OR VpB - PULL·UP GATE·BODY VOLTAGE (VOLTS) 

SOURCE·BODY VOL lAGE (VOL lS) 

.. 
©1980 SII,conlx Incorporated 
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Monolithic 4-Channel 
Enhancement-Type MOS FET 
Switch 

H 
Siliconix 

designed for • • • BENEFITS 

• Switching Analog Signals such as 
Differential Inputs 

• Reduces External Component Requirements 
o Internal Zener Diode Protects the Gate 
o Four Switches Per Chip 

• Multiplexing 

DESCRIPTION 

o I ntegrated MaS F ET for Each Gate to 
Provide "PUll-Up" Currem ror "'a,;; 
Driver Circuit 

The G 122 contains four enhancement-mode P-channel MaS 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 1 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" MaS 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 "S" terminal respectively. 

FUNCTIONAL DIAGRAM 

G2 G1 

r~'~' 
p 0 I 
S1~ 

S2 0 I 
S3 0 I 

I 
S4~ 

PIN CONFIGURATION 
Flat Package 

14 

NC 

NC 

S, 

0, 

NC c:~~::!r-'i!=~::::::J B (V+J* 

TOP VIEW 

ORDER NUMBER: G122AL 
SEE PACKAGE 5 

·Common to Substrate and Base of Package 

SCHEMATIC DIAGRAM 

3-11 

r-i--..-t----...-..---<> B (V+) 

~~---r--~--oO, 

11 
S20----+-

12 
S30-----+----

14 
L-~--<002 
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ABSOLUTE MAXIMUM RATINGS 

VB to Vs . . . · . . . . . · . · . . . . . . . · . -2 to 30 V Storage Temperature . . ............ . -i35 to 1500 C 
VBto VO. · . . . . . · . · . . . . . . . · . -2 to 30 V Operating Temperature (A Suffix) .. -55 to 125°C 
Vo to VS. · . ... . · . · . · . ±30 V (B Suffix) .. -20 to 85°C 
VB to VG or Vp. ..... . · . · . 35 V Power Dissipation * . . . ........ ... . . .. 750mW 

IS, 10 · . ....... 100 mA 

IG " . · . ... . · . . . 5mA *AII leads soldered or welded to PC board. Oerate 
Ip ..... · . ... . ... . ........... . . . 100"A 10 mW/oC above 75°C. 

"Absolute Maximum Ratings are stress limits only. Exceed-
ing these limits may cause device damage. Electrical Charac-

ELECTRICAL CHARACTERISTICS 
teristics define the functional operating limits. " 

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

MAX LIMITS 
TEST CONDITIONS, UNLESS NOTED: 

CHARACTERISTIC A SUFFIX 8 SUFFIX UNIT 
-5SoC 25'C 125Q C _20°C 2S"C 85°C 

Voa=o,Vpa=O 

1 100 100 125 125 125 150 VDB"'O,VGD~-30V I 
1---; Drain-Source 

200 200 250 250 250 300 U Vos ~ 10V,VGO- 20V IS"'-l rnA rOS(on) ON Resistance 1---; 450 450 600 500 500 600 VOB~-20V,VGD~-10V I 
1- Source OFF 

4 'Sloff) leakage Current 
0.5 -500 -5 -500 VSD"'-20V,VGO=Q 

l-
Orain OFF 

oA 

5 'O(off) Leakage Current 
-1 -1000 -10 -1000 Vos = -20 V, VGS = 0, VSB ~ 0 

J----s s 'G(on) Gate ON Current -0.8 to -2.4 -0.8 to -2.4 mA VGB"'-30V,VPB"'-30V 
1-

~ IGSS 
Gate-Channel 

7 
Leakage Current 

-0.5 -50{) -5 -500 oA VG6~-20V 

J-- T Gate-Source 
8 1 VGS(thl Threshold Voltage -1.5 to -4.0 -1.5 to -4.0 -1.5 to-4.0 -1.5to-4.0 -1.5 to -4.0 -1.5 to -4.0 10 ~ -lOJ.lA, VGO =0, VSB ~O 

J-- C 
Orain·Source 

9 BVOSS Min 
Breakdown Voltage 

-30 -30 -30 -30 -30 -30 10'" -10IlA, VGS'" 0, VSB= 0 

-
10 BVSOS Min 

Source-Drain 
Breakdown Voltage 

-30 -30 -30 -30 -30 -30 V IS"'-10IlA,VGO=0 

-
Gate-Body 

11 BVGBS Min Breakdown Voltage 
-35 to -90 -35 to -90 -35 to-90 -35 to -90 -35 to -90 -35 to -90 IS=-10J.lA 

- Pull-Up Gate-Body 
12 BVPBS Min Breakdown Voltage -35 to -90 -35 to -90 -35 to -90 -35 to -90 -35 to-90 -35 to-90 Ip ~ -10 MA, VGB ~ 0 

13 C,. 
Gate-Source 

1.8Typ* 1,8 Typ* Drain Guarded 
Capacitance -
Gate-Drain 

14 ~ Cgd 1.8 Typ" 1.8 Typ~ VOB"'VSB'"0 Source Guarded 
Capacitance Body Guarded - N Orain·Source VGB= 0 15 A Cds(off) 0.4 Typ* 0.4 Typ" pF Gate Guarded 

M OFF Capacitance f= 1 MHz - I Source-Body 
16 C Coo Capacitance 

2 Typ" 2Typ* Vos=O,VSS=-5V Gate ,md Drain Guarded 

-
Drain-Body 

17 Cdb Capacitance 
6 Typ" 6Typ * VSB= 0, VOS "'-5V Gate and Source Guarded 

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

TYPICAL CHARACTERISTICS 

rDS(on) vs V GS 
and Temperature IG vs VPB IS(off) vs Temperature Capacitance vs VOB and VGS 

~ 104 -- 10 

~~::V::~OV~ 
1000 50 

Q 
1--

~ vBS-2°~1~ 1-- ;, r--- -_. - --t-$ 1100 
40 

TA "'25°C S ~ * 10
3 

>- >-z 

~ [---IO(offl IZ"P'" ~ 30 ~ 25""; l>= v~ 
~r--- 1---1--

~ 
~ A ~ 

VBS"'O a 1.0 a 10 ~ Cd(on) (V GB '" -30 V) 1/ 
~ TA '" 125"C J--- F:?' ~ ~!S="'2~OC ~ " ~ 20 

~ 102 " ~ IS(off) - f--f-- W-
I ./ ~ 

I 
Z VBS=O oS' 1 u 

10 Cdb 9VGD"'OV) ;, 1/ 
~ TA ~ 55"C f-----f---
I ~ Csb(VGs=OV) 

j -30 
0.1 1L 0.1 0 

-25 -20 -15 -10 -5 0 -10 -20 -30 25 45 65 85 105 125 -30 -20 -10 0 

VGS - GATE-SOURCE VOLTAGE (VOLTS) VpB - PULL-UP GATE·BODY VOLTAGE (VOLTS) T - TEMPERATURE (OC) VOB OR VSB - DRAIN·BODY OR 

SOURCE·BODY VOLTAGE (VOLTS) 

©1980 Siliconix incorporated 
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Monolithic 4-Channel 
Enhancement-Type MOS FET 
Switch 

H 
SilicDnix 

designed for • • • BENEFITS 

• Switching Analog Signals • Reduces External Component Requirements 
o Internal Zener Diode Protects the Gate 

• Multiplexing o Four Switches Per Chip 
o Intergrated MaS FET for Each Gate to 

.... _ •• :..1_ IIn .. 1I I' _" 
I I"".......... • ...... ""'I-' 

Driver Circuit 

DESCRIPTION 

The G123 contains four enhancement-mode P-channel MaS 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). 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" MaS F ET 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 "6" terminal respectively_ 

PIN CONFIGURATIONS 

Flat Package 

G, 

NC 

NC c:~~::!r-'E!:=;;:::::J B (V+l* 
7 
TOP VIEW 

ORDER NUMBER: G123AL 
SEE PACKAGE 5 

*Common to Substrate and Base of Package 

Dual-In-Line Package 

ORDER NUMBERS: G123AP OR G123BP 
SEE PACKAGE 11 

FUNCTIONAL DIAGRAM 

SCHEMATIC DIAGRAM 

rt--_f--t-t--_f--'--'---o B (V+) 

14 D, 

9 D2 

©1980 Sillconlx Incorporated 
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ABSOLUTE MAXIMUM RATINGS 

VB to Vs .. 
VB to VD· . 
VD to VS .. 
VB to VG or Vp. 

IS.ID 
IG .......... . 
Ip .......... . 
Storage Temperature ........ . 

ELECTRICAL CHARACTERISTICS 

-2 to 35 V 
-2 to 30 V 

±30 V 
35 V 

100mA 
5mA 

100J..lA 
-B5 to 150°C 

Operating Temperature (A Suffix) .. 
(B Suffix) .. 

Power Dissipation' 

-55 to 125°C 
-20 to 85°C 

Flat Package" . . . . . . . . . . . . . . . . . . . . .. 750 mW 
14 Pin DIP'" 825 mW 

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

"'Derate 11 mWfC 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 

CHARACTERISTIC ASUFFIX 

-5SoC 25"C 12S6C _20C e 

1 100 100 125 125 !---, 
OS(on) 

Dra!n-Source 
200 200 250 250 

'---, ON Resistance 
450 450 600 500 :-

Source OFF 
IS(aff) Leakage Currenl 

-0.5 -500 

1-
Drain OFF 

5 IO{off) Leakage Current 
-1 _1000 

r--
6 S IG(on) Gate ON Current -0.8 to -2.4 

f--- T 
Gate-Channel 

7 ~ IGSS Leakage Current 
-0.5 -500 

I- I Gate-Source 
8 C VGS(thJ -1.5to-4.0 -1.5 to -4.0 -1.5 to -4.0 -1.5to-4.0 

f---
Threshold Voltage 

Drain-Source 
BVDSS Mm Breakdown Voltage 

-30 -30 -30 -30 

f--- Source-Drain 
10 8VSDS Min -30 -30 -30 -30 

f---
Breakdown Voltage 

Gate-Body 
11 BVGBS Min 

Breakdown Voltage 
-3510 --gO -35to-90 -35 to -90 -35to -90 

r--
Pull· Up Gate-Body 

BVPBS Min 
Breakdown Voltage 

-35 to -90 -35 to -90 -3510-90 -35 to-90 

13 C" 
Gate·Source 

1.8 Tvp* 
Capac'tance r--
Gate-Drain 

14 ~Cgd Capacitance 1.8 Typ' 

I-- N Drain-Source 
15 A Cds(off} 

OFF Capacitance OA Typ' 

f---~ Source-Body 
16 C Csb Capacitance 

2Typ· 

f--- Drain-Body 
Cdb Capacitance 

6Typ* 

"TYPical values are for DESIGN AID ONLY, not guaranteed and rIOt subject to production testing. 

TYPICAL CHARACTERISTICS 

rDS(on) vs V GS 
and Temperature IS(off) vs Temperature 

~F-:b" t±±:-t"-tTTt"±-±:j 
0.1L-

25 45 65 105 125 

T _ TEMPERATURE (OC) 

BSUFFIX 

2S"C 85°C 

125 150 

300 

500 600 

-5 -500 

-10 -1000 

-0.8 to -2.4 

-5 -500 

-1.5 to -4.0 -1.5 to -4.0 

-30 -30 

-30 -30 

-35 to -90 -3510-90 

-35 to -90 -35 to-90 

1.8 Tvp~ 

1.8 Tvp* 

UNIT 
TEST CONDITIONS, UNLESS NOTED; 

VOB=-O,VPB""O 

VDS=-0,VGD""--30V ..J 
VOS 10 V, VGO -20 V IS"" -1 rnA 

VOS 20 V, VGO -10 V 

VSO--20V,VGD"0 

Vas -20 V, VGS ~ 0, VS8" 0 

rnA VGS" -30 V, VPB =- -30 V 

nA VO S "-20V 

ID" -10 IJ.A, VGS 0, VSS" ° 
IS"-10IJ.A,VGD"O 

Vas" Vss" ° 
Body Guarded 

Dram Guarded 

Source Guarded 

0.4 Typ* pF Gate Guarded VGS " 0 
~ __________ -+ ____________ 4f"lMHl 

2TVp* VDB = 0, VSB = _5 V Gate and Dram Guarded 

6TVp* VSB" 0, VDS" -5 V Gale and Source Guarded 

MAB·C 

Capacitance vs VOB and V GS 

4O rTTl..-rr-rrr-rrr-rn 

o 1....l.-'-L.L~.J....JI....l._C.::.b:...'-'VG"s ... ~_O_VI...J 
-30 -20 -10 

VDB OR VSB - DRAIN·BODY OR 

SOURCE·BODY VOL TAGE (VOLTS) 

-10 -20 -30 

VpB - PUll-UP GATE·BODY VOL TAGE (VOLTS) 

©1980 Siliconix incorporated 
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DIE TOPOGRAPHY INDEX 
Device 

Technology 
Page Device 

Technology 
Page 

Number No. Number No. 

DGMlll 4-4 DG300 4·11 

DGM122 
PMOS Switches 

4-4 DG301 4·12 

DG123 4-4 DG302 4·13 

DG125 4-5 DG303 4-13 

DG126, DG134 4-5,4·6 DG304 4·11 
DG129, DG133 4-5,4-6 DG305 

CMOS Switches 
4-12 

DG139, DG144 4-6,4-7 DG306 4-14 

DG140, DG141 4-5,4-6 DG307 4-14 

DG142, DG143 
JFET Switches 

4-6,4-7 DG381 4-14 

DG145, DG146 4-6,4-7 DG384 4-15 

DG151, DG153 4-6,4-5 DG387 4-15 

DG152. DG154 4-6 4-5 DG390 4-15 

DG161, DG163 4-7,4-6 DG501 I PMOS Multiplexers 
4-16 

DG162, DG164 J 4-/, '+-0 "--16 

DG170 I PMOS Switches 

4-7 DG506 

} CMO' ",";,;"'" 

4-17 

DGl72 4-8 DG507 4-18 
DG173 4-8 DG508 4-19 

DG180 4-8 DG509 4-19 
DG181 4-8 DG515 4-20 
DG182 4-8 DG516 4-20 

DG183 4-9 Si3002 
} PMOS Switches 

4-20 
DG184 4-9 Si3705 4-21 
DG185 

JFET Switches 
4-9 D123 

) ';";" 0 ,; '" 

4-21 

DG186 4-9 D125 4-21 

DG187 4-9 D129 4-22 
DG188 4-9 D139 4-22 

DG189 4-10 Gl15 4-23 

DG190 4-10 Gl16 4-23 

DG191 4-10 Gl17 4-23 

DG200 I CMOS Switches 
4-10 Gl18 4-23 

DG201 4-11 Gl19 
PMOS FETs 

4-24 
DG281 

) "CT 'w;C"" 
4-8 G122 4-24 

DG284 4-9 G123 4-24 
DG287 4-9 G124 4-23 
DG290 4-10 

Die Process and Topography Information __ 





H 
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· 

Bonding pad location may be identified from the die topography shown. Contact factory for ordering information. 

Each die or wafer is passivated with approximately 8,000 angstroms of non-crystalline glass. 

Die are supplied without gold backing. Gold backing is available as an option. 

Die metallization is deposited aluminum approximately 12,000 angstroms thick. 

Die Screening Criteria 

Electrical Probe - All dice are 100% probed in wafer form at 25°C to DC criteria designed to support "A" Suffix data 
sheet limits. An optional screen to "C" Suffix limits is available. 

Visual Criteria - Each die receives a visual inspection to MI L-STD-883 Method 2010 Condition B criteria. Siliconix OC 
Department samples each lot to an L TPD of 10%. 

Alternate visual criteria, including Method 2010 Condition A or Siliconix Industrial criteria, are available. 

Packaging 

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

Assembly 

Die supplied in waffle packs normally do not need cleaning, while wafers need to be cleaned. The ink currently used is 
soluble in most alcohols. 

Die may be handled either with a "protected tip" vacuum pick-up or with die attach tweezers. 

Die attach may be gold eutectic or conductive epoxy. 

Die bonding pads are aluminum and may be lead bonded using either thermal compression gold wire or ultrasonically 
bonded aluminum wire. 

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

Part Number Designations 

Dice supplied to "A" Suffix testing limits, Condition B (M I L-STD-883l, visual and waffle packed, have a part number 
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suffix designation of "ADICE". OJ 
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Example: The DG200AA supplied in die form would be DG200ADICE. (See die ordering information.) 0' 
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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 L TPD techniques can be provided. 

Alternate Visual Criteria - Siliconix offers visual inspection to internal Siliconix specification 5018 as an alternative for the 
Industrial/Commercial user, at a reduced price. ("IDICE" ordering information.) 

Visual inspection to customer generated specifications can be provided. 

Alternate Electrical Probe - A 100% DC electrical probe to support "C" Suffix 25°C electrical specs is available. ("IDICE" 
orderi ng i nformati on.) 

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

• FETs (NC, NIP) -750A min 
• IC's (all) -4500A min 

Hot Probe - Siliconix has a chip processor/distribution with hot probe capability available. 

©1980 Siliconix incorporated 
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Die Process Information (Continued) 
Chip and Wafer Processing 

Chip Packaging 

100% 
ELECTRICAL 

PROBE 

ac 
ELECTRICAL 
INSPECTION 

GOLDBACK 
(OPTIONAL) 

CHIPS I 
...---"-----, 

SAW 
AND 

FRACTURE 

~ 
100% 

VISUAL 
INSPECTION 

J 
ac 

(VISUAL) 

~ 
CARRIER 
LOADING 

-- --

PACKING AND SHIPPING 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I -

SAMPLE ASSEMBLED 
FOR WAFER 

QUALIFICATION 
(OPTIONAL) 

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. 

NOTE: CARRIER TOP & BOTTOM SECURED BY CUPS 

Figure 1 

©1980 Siliconix incorporated 
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Siliconix 

Die Topography Information 

Some of Silicon ix'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 examp)e, are also of multi-chip 
design. The DG 190 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 JF ET gate. 

CHIP 
INTERCONNECT 

WIRES 

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. 

SEPARATE DIE ATTACH 
ISLANDS TO ELECTRICALLY 
ISOLATE THE SUBSTRATE 

Figure 1. OG123 Analog Switch (Multi·Chip) 
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Die Topography Information 
(Continued) 

Figure 2. DG190 JFET Analog Switch 

NOTE: Die Topography is for reference onlv 

4·5 

TE DIE ATTACH ISLAND FOR 
JFET SUBSTRATES 
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-------r,0:2~-------...! 

PIN NO. FUNCTION 

4 V- (SUBSTRATE) 
5 INPUT 1 
6 INPUT 2 
7 INPUT 3 
8 INPUT 4 
9 INPUT 5 
10 VR 

INTERCHIP PAD CONNECTIONS 

A TO GATE 1 
B TO GATE 2 
C TO GATE 3 
D TO GATE 4 
E TO GATE 5 

-1 
0.035 
!D,S9} 

0.045 
11.14) 

DGMlll 

l 
0.045 
(1.14) 

DGM122 

PIN NO . FUNCTION 

2 DRAIN 1 
4 V- (SUBSTRATE) 
6 DRAIN 2 
8 SOURCE 2 
9 V+ 
10 LOGIC INPUT 2 
11 VL 
12 LOGIC INPUT 1 
14 SOURCE 1 

Pin numbers are for dual in~line packages 

PIN NO. FUNCTION 

1 INPUT2 
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 VL 

Pin numbers are for dual in-line packages 

0.045 
(1.14) 

--------fi~;7~-------

PIN NO. FUNCTION INTERCHIP PAD CONNECTIONS 

1 SOURCE 2 A GATE 1 
2 SOURCE 1 B GATE 2 
3 DRAIN C GATE 3 
4 V- D GATE 4 
11 V+ (SUBSTRATE) E GATE 5 
12 SOURCE 5 
13 SOURCE 4 
14 SOURCE 3 

DG123 
DRIVER CHIP Pin numbers are for dual in·line packages MOS SWITCH CHIP 

©1980 Siticonix incorporated 
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0.055 
(1.40) 1 

PIN NO. FUNCTION I 

l 
0.040 

] 
-I 

0,045 
!1.141 

4 V- (SUBSTRAlt:J PIN NO. FUNCT~ INTERCHIP t"AD CUNNc-':'ll\.Ii"'~ 

1 SOURCE 2 A GATE 1 
2 SOURCE 1 B GATE 2 
3 DRAIN C GATE 3 
4 V- D GATE 4 

11 V+ (SUBSTRATE) E GATE 5 
12 SOURCE 5 

5 INPUT 1 
6 INPUT 2 
7 INPUT 3 
8 INPUT 4 
9 INPUT 5 
10 VL 

13 SOURCE 4 

INTERCHIP PAD CONNECTIONS 14 SOURCE 3 

A TO GATE 1 
B TO GATE 2 
C TO GATE 3 
D TO GATE 4 
E TO GATE 5 

DG125 
DRIVER CHIP Pin numbers are for dual in·line packages MOS SWITCH CHIP 

l 
0.036 

GATE ON BACKSI DE 

l 
0.021 

J 
0.063 1 1--------('.601-------

j31 

LO.021_1 
(a.53) 

PIN NO. FUNCTION 

9 INPUT 1 

INTERCHIP CONNECTIONS 

A TO GATE 4 

INTERCHIP 
FUNCTION 

CONNECTIONS 

10 VR B TO GATE 2 D DRAIN 
11 V+ C TO GATE 3 S SOURCE 
12 V- (SUBSTRATE) 
13 INPUT 2 

D TO GATE 1 
Gate is on backside of chip 

Pin numbers are for dual in-line packages 

30,75 n 
DRIVER CHIP JFET SWITCH CHIP 

DEVICE JFET USED NO. OF JFETs 

DG126 75 n 4 
DG129 30n 4 
DG140 10n 4 
DG153 10n 4 
DG154 30n 4 

4·7 

BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE -, 

0.030 

........... J 
1-0.030_1 

(0.76) 

INTERCHIP 
CONNECTIONS FUNCTION 

D DRAIN 
S SOURCE 
G GATE 

* Either gate pad may be used, gate 
connection is also on backside of 
chip 

10n 
JFET SWITCH CHIP 

©1980 Siliconix incorporated 
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l 
0.036 
(0.91) 

J 
0.063 1 i---------{1.601--------

PIN NO. FUNCTION INTERCHIP CONNECTIONS 

9 INPUT 1 A TO GATE 2 

10 VR B NO CONNECTION 

11 V+ C TO GATE 1 

12 V- (SUBSTRATE) D NO CONNECTION 

13 INPUT 2 

Pin numbers are for dual in"line packages 

DRIVER CHIP 

-I 
0.021 j31 

1_0.021_1 
(O,53) 

INTERCHIP 
FUNCTION 

CONNECTIONS 

D DRAIN 
S SOURCE 

Gate is on backside of chip 

30,75 [2 
JFET SWITCH CHIP 

DEVICE JFET USED NO.OF JFETs 

DG133 30 !1 2 
DG134 75 !1 2 
DG141 10 !1 2 
DG151 10 !1 2 
DG152 30 !1 2 

-I 
0.021 j31 

1_0.021_1 
(0.53) 

--------~06~--------

PIN NO. FUNCTION INTERCHIP CONNECTIONS INTERCHIP FUNCTION 
9 INPUT 1 A TOGATE4 CONNECTIONS 

10 VR B TO GATE 2 D DRAIN 
11 V+ C TO GATE 3 S SOURCE 

12 V- (SUBSTRATE) 

13 INPUT 2 
D TO GATE 1 

Gate is on backside of chip 

Pin numbers are for dual in-line packages 

30,75[2 
DRIVER CHIP JFET SWITCH CHIP 

DEVICE JFET USED NO. ON JFETs 

DG139 30 !1 4 
DG142 75 !1 4 
DG145 10 !1 4 
DG163 10n 4 
DG164 30 n 4 

4-8 

BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE -I 

0.030 
(0.76) 

........ 1iiIIIII_1 
1_0.030_1 

(O.76) 

C~~~~~~~~S FUNCTION 

D DRAIN 
S SOURCE 
G GATE 

*Either gate pad may be used, gate 
connection is also on backside of 
chip 

10[2 
JFET SWITCH CHIP 

-I 
0.030 
(0.76) 

........ _1 
0.030 ___ 1 

(0.76) 

INTERCHIP 

CONNECTIONS 

D 
S 
G 

FUNCTION 

DRAIN 
SOURCE 

GATE 

* Either gate pad may be used, 
gate connection is also on 
backside of chip 

10[2 
JFET SWITCH CHIP 

©1980 Siliconix incorporated 
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l 
0.036 
(0.91) 

1----------1'.601---------1 

PIN NO. FUNCTION 

INPUT 1 

VR 
V+ 

INTERCHIP CONNECTIONS 

B NO CONNECTION 
C TO GATE 1 

LO.02,_1 
(0.53) 

I 
0,021 j31 

BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE -I 

O.oao 

iliiliiiilliiiiJ 
D,030 
(0,/61 

INTERCHIP 
CONNECTIONS 

0 
S 

FUNCTION 

DRAIN 
SOURCE 

9 
10 
11 
12 
13 

V- ISUBSTRATEI 
INPUT 2 

A I TO GATE 2 

o NO CONNECTION 
Gate is on backside of chip 

G GATE 

Pin numbers are for 
dual in-line packages 

DRIVER CHIP 

-------~~----------~ 

DG172 

PIN NO. 

1 
2 
3 
5 
6 
7 
8 
9 

'0 
11 
12 
13 
14 

* Either gate pad may be used, 
gate connection is also on backside 

30,7SU of chip 

JFET SWITCH CHIP lOU 

DEVICE JFET useD 

DG143 75 n 
OGl44 30n 
OGl46 10n 
OG161 10n 
OG162 30n 

Pin numbers are for 

dual in-line packages 

FUNCTION 

SOURCE 3 
SOURCE 4 

DRAIN 
V- ISUBSTRATEI 

INPUT 4 
INPUT 3 
INPUT 2 
INPUT 1 

VL 
VR 
V+ 

SOURCE 1 
SOURCE 2 

4-9 

NO. OF JFETs 

2 
2 
2 
2 
2 

JFET SWITCH CHIP 

l 
0,045 
(1.14) 

J 
I 0.060 

(1.52) 

PIN NO. FUNCTION 

1 INPUT 1 
2 INPUT 2 
3 VL 
5 VR 
7 V-ISUBSTRATEI 
8 V+ 
9 DRAIN 2 
10 SOURCE 4 
11 SOURCE 3 
12 SOURCE 1 
13 SOURCE 2 
14 DRAIN 1 

Pin numbers are for dual in-line packages 

DGl73 

©1980 Siliconix incorporated 
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------~;':-------I 

DRIVER CHIP 

DEVICE JFET USED NO. OF JFETs 

OG180 10" 2 
DG181 30n 2 
DG182 75 " 2 
DG281 300 n 2 

INTERCHIP PAD CONNECTIONS 
A NO CONNECTION 
B NO CONNECTION I N FUNCTION 

6 V+ C TO JFET 2. GATE 
VL 0 FROM JFET 2, SOURCE 
VR E FROM JFET 1. SOURCE 

V-ISUBSTRATE) F TO JFET 1. GATE 
10 INPUT 2 G NO CONNECTION 
15 INPUT 1 H NO CONN ECTION 

Pin numbers are for 
dual in-line packages 

Substrate is V-

BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE -I 

0.030 

I.IIIiiiiiii ... J 
, ____ ,O~.030 ____ 1 

INTERCHIP PAD 
FUNCTION 

CONN ECTI ONS 

S SOURCE 
0 DRAIN 

G GATE 

* Eith,er gate .pad can be u·sed, 
backside is also gate 

10n 
JFET SWITCH CHIP 

GATE ALSO BACKSIDE CONTACT 

0.044 I 
------11.12)-----1 

DRIVER CHIP 

oeVICE 

OG1B3 
DG1S4 
DG185 
OG284 

PIN NO. FUNCTION 

10 INPUT 2 

11 V+ 
12 VL 
13 VR 
l' v- (SUBSTRATE) 
15 INPUT 1 

Pin numbers are for 
dual in-line packages. 

l 
0.021 j3J 

LO.021_1 
(0.53) 

INTERCHIP PAD 
FUNCTION 

CONNECTIONS 

S SOURCE 
0 DRAIN 
G GATE 

300n 
JFET SWITCH CHIP 

4-10 

JFET useD NO. Of JFETs 

10 S2 4 
30 Sl 4 
75 H 4 

300 " 4 

INTERCHIP PAD CONNECTIONS 

A FROM JFET 1,SQURCE 
8 TO JFET 1. GATE 
C TO JfET 3, GATE 
o FROM JFET 3, SOURCE 

FROM JFET 4. SOURCE 
F TOJFET4,GATE 
G TO JFET 2, GATE 
H FROM JFET 2. SOURCE 

Substrate is V-

Gate is backside contact 

30,7sn 
JFET SWITCH CHIP 

©1980 Siliconix incorporated 



0.080 
(2.03) 

1------~i.,.2~------

DRIVER CHIP 

DEVICE JFET USED NO. OF JFETs 

DG186 10 !1 2 
DG187 30 !1 2 
DGI88 75 !1 2 
DG287 300n 2 

lNTERCHIP PAD CONNECTIONS 

A NOT CONNECTED 
PIN NO. FUNCTION 8 FROM JFET 2. SOURCE 

INPUT 1 C NOT CONNECTED 
V+ 0 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 

Pin numbers are for 
dual in-line packages 

Substrate is V-

BOTH GATE PADS ARE COMMON, 
GATE ALSO ON BACKSIDE -[ 

0.030 

......... J 
L~o,~----I 

INTERCHIP PAD 
FUNCTION 

CONNECTIONS 

S SOURCE 
0 DRAIN 
G GATE 

* Either gate pad can be used, 
backside is also gate 

10n 
JFET SWITCH CHIP 

GATE ALSO BACKSIDE CONTACT 

0.080 
(2.03) 

f------~iOl~------

DRIVER CHIP 

DEVICE JFET USED NO. OF JFETs 

DG189 10.n • 
DG190 30n • 
DG191 75 n • 
DG290 300n • 

INTERCHIP PAD CONNECTIONS 

PIN NO. FUNCTION 
A 

B 
C 
o 
E 
F 
G 
H 

FROM JFET 1, SOURCE 
TO JFET 1. GATE 
TO JFET 3. GATE 

FROM JFET 3. SOURCE 
FROM JFET •• SOURCE 

TO JFET •• GATE 

10 
11 
12 
13 

I' 
15 

INPUT 2 
V+ 

VL 
VR 

V - (SUBSTRATE) 
INPUT 1 

TO JFET 2. GATE 
FROM JFET 2. SOURCE 

Pin numbers are for 
dual in·line packages 

Substrate is v-

l 
0.021 j3) 

Gate is backside contact 

LO.021_1 
(0.53) 30,7sn 

JFET SWITCH CHIP 

INTERCHIP PAD 
FUNCTION 

CONNECTIONS 

S SOURCE 
0 DRAIN 
G GATE 

300n 
JFET SWITCH CHIP 

©1980 Siliconix incorporated 
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0.059 
(1.50) 

DG200 

NOTE ROUND PAD (#'.1 _,.._. 

~-----------------~~~------------------

DG201 

4-12 

PIN NO. FUNCTION 

1 INPUT 2 
.3 GROUND 
5 SOURCE 2 
6 DRAIN 2 
7 v-
a VREF 
9 DRAIN 1 
10 SOURCE 1 
12 V+ (SUBSTRATE) 
14 INPUT 1 

Pin "':Imbers are for dual in line packag~$ 

PIN NO. FUNCTION 

1 INPUT 1 
2 DRAIN 1 
3 SOURCE 1 
4 V-
5 GND 
6 SOURCE 4 
7 DRAIN 4 
B INPUT4 
9 INPUT 3 
10 DRAIN 3 
11 SOURCE 3 
12 VREF 
13 V+ (SUBSTRATE) 
14 SOURCE 2 
15 DRAIN 2 
16 INPUT 2 

Pin numbers are for dual in line packages 

©1980 Siliconix incorporated 
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DG300 

DG304 

PIN NO. FUNCTION 

2 DRAIN 1 
4 SOURCE 1 
6 INPUT 1 
7 GROUND 

8 v-
9 INPUT 2 
11 SOURCE 2 
13 DRAIN 2 
14 V+ (SUBSTRATE) 

Pin numbers are for dual in-line packages 

4-13 
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G) 0.072 .- (1.83) 

Q 
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 

1-----------~1~;3~-----------1 

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 for dual in-line packages 

DG305 

©1980 Siliconix incorporated 
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PIN NO. FUNCTION 

2 SOURCE 3 

3 DRAIN 3 
4 DRAIN 1 
5 SOURCE 1 
6 INPUT 1 
7 GROUND 
8 v-
9 INPUT 2 
10 SOURCE 2 
11 DRAIN 2 
12 DRAIN 4 
13 SOURCE 4 
14 V+ (SUBSTRATE) 

Pin numbers are for dual in-line packages 

DG302 DG303 

©1980 Siliconix incorporated 
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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 

PIN NO. FUNCTION 

1 SOURCE 1 
2 DRAIN 1 
5 INPUT 1 
6 V+ (SUBSTRATE) 
8 VR 
9 V-
10 INPUT 2 
13 DRAIN 2 
14 SOURCE 2 

Pin numbers are for dual in*line packages 

~-----------------~~~-------------------

DG381 

©1980 Siliconix incorporated 
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0.096 
12.44) 

I 

I----------~.~;~--------- 1---------~1~:3~---------

DG384 

PIN NO. FUNCTION 

1 DRAIN 1 

3 DRAIN 3 

4 SOURCE 3 
5 SOURCE 4 

6 DRAIN 4 
8 DRAIN 2 

9 SOURCE 2 
10 INPUT 2 

11 V+ (SUBSTRATE) 

13 GROUND 
14 V-
15 INPUT 1 
16 SOURCE 1 

Pin numbers are for dual in-line packages 

0.063 
11,60) 

1---------~i~;3~---------

DG387 

4·17 

DG390 

PIN NO. FUNCTION 

3 DRAIN 1 

4 SOURCE 1 

5 INPUT 1 

6 V+ (SUBSTRATE) 

8 VR 
9 V-

11 SOURCE 2 

12 DRAIN 2 

Pin numbers are for dual in-line packages 

©1980 Siliconix incorporated 
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0,089 
(2.26) 

DG501 

NOTE LARGE PAD (""2) 

1--------~1~5~~--------

DG503 

4-18 

PIN NO. FUNCTION 

1 ENABLE 
2t V+ (SUBSTRATE) 

3 DRAIN 
4t V+ (SUBSTRATE) 

5 SOURCE 8 
6 SOURCE 7 
7 SOURCE 6 
8 SOURCE 5 
9 SOURCE 4 
10 SOURCE 3 
11 SOURCE 2 
12 SOURCE 1 
13 V-

14 ADDRESS 0 
15 ADDRESS 1 

16 ADDRESS 2 

* 13a is connected to V ~ 

t Pins 2 and 4 are interconnected, 
either one may be used 
Pin numbers are for dual in-line packages 

PIN NO. FUNCTION 

1 ENABLE 
2* V+ (SUBSTRATE) 
3 DRAIN 
4* V+ (SUBSTRATE) 
5 SOURCE 8 
6 SOURCE 7 
7 SOURCE 6 
8 SOURCE 5 
9 SOURCE 4 
10 SOURCE 3 
11 SOURCE 2 
12 SOURCE 1 
13 V-
14 ADDRESS 0 
15 ADDRESS 1 
16 ADDRESS 2 

*Pins.2 and 4 are interconnected, 
either one may be used 

Pin numbers are for dual in-line packages 

©1980 Siliconix incorporated 
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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 
14 ADORESS 3 
15 ADDRESS 2 
16 ADDRESS 1 
17 ADDRESS 0 
18 ENABLE 
19 SOURCE 1 
20 SOURCE 2 
21 SOURCE 3 
22 SOURCE 4 
23 SOURCE 5 
24 SOURCE 6 
25 SOURCE 7 
26 SOURCE 8 
27 v-
28 DRAIN 

Pin numbers are for dual in-line packages 

I--------------------~~~------------------~ -

DG506 

©1980 Siliconix incorporated 
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DG507 

4-20 

PIN NO. FUNCTION 

1 V+ (SUBSTRATE) 
2 DRAIN b 
4 SOURCE 8b 
5 SOURCE 7b 
6 SOURCE 6b 
7 SOURCE 5b 

8 SOURCE 4b 
9 SOURCE 3b 

10 SOURCE 2b 
11 SOURCE1b 
12 GROUND 
13 VREF 
15 ADDRESS 2 
16 ADDRESS 1 
17 ADDRESS 0 
18 ENABLE 
19 SOURCE1a 
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 

©1980 Siliconix incorporated 



0.113 
(2.87) 

---------~iO;~---------

PIN NO. FUNCTION 

1 ADDRESS 0 
2 ENABLE 
3 v-
4 SOURCE 1 
5 SOURCE 2 
6 SOURCE 3 
7 SOURCE 4 
8 DRAIN 
9 SOURCE 8 
10 SOURCE 7 
11 SOURCE 6 
12 SOURCE 5 
13 V+ (SUBSTRATE) 
14 GROUND 
15 ADDRESS 2 
16 ADDRESS 1 

Pin number are for dual in-line packages 

DG508 

f----------~;~;~---------

PIN NO. FUNCTION 

1 ADDRESS 0 
2 ENABLE 
3 v-
4 SOURCE 1. 
5 SOURCE 2. 
6 SOURCE 3. 
7 SOURCE 4. 
8 DRAIN. 
9 DRAIN b 
10 SOURCE 4b 
11 SOURCE 3b 
12 SOURCE 2b 
13 SOURCE1b 
14 V+ (SUBSTRATE) 
15 GROUND 
16 ADDRESS 1 

Pin numbers are for dual in-line packages 

DG509 

©1980 Siticonix incorporated 
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,--------~i~55~-------

PIN NO. FUNCTION 

1 SOURCE 4 
3 ANALOG GROUND 2 
4 SOURCE 3 

5 SOURCE 2 

6 ANALOG GROUND 1 
7 SOURCE 1 
8 SUM JCT 

9 V+ (SUBSTRATE) 
10 B1 
11 B2 
12 B3 
13 B4 
14 V-

Pin numbers are for dual in-line packages 

DG515 

-~~~-I Si3002 

4-22 

PIN NO. FUNCTION 

2 SOURCE 6 
3 SOURCE 7 
4 SOURCE 8 
5 SOURCE 9 
7 SOURCE 10 
8 V-

9 B10 
10 B9 
11 B8 
13 B7 
14 B6 
15 B5 
16 B4 
17 B3 
19 B2 
20 B1 
21 V+ (SUBSTRATE) 
22 SUM JCT 
23 Sl 
24 ANALOG GROUND 
25 S2 
26 53 
27 S4 
28 S5 

Pin numbers are for dual in-line packages 

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 

·THIS PAD IS AN ALTERNATE 
FOR PAD 13 AS AN INPUT 

©1980 Siliconix incorporated 
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PIN NO. FUNCTION 

1 v- (SUBSTRATE) 
2 INPUT 1 
3 INPUT 2 
4 INPUT 3 
5 INPUT 4 
6 INPUT 5 
7 INPUT6 
8 VR 
9 OUTPUT 6 
10 OUTPUT 5 
11 OUTPUT 4 
12 OUTPUT 3 
13 OUTPUT 2 
14 OUTPUT 1 

Pin numbers are for dual in-line packages 

0123 

l 
0.035 
10.89) 

0.089 
(2.26) 

I 

Si3705 

4-23 

a --CD 

~ 
'U 
0 

PIN NO. FUNCTION co 
1 ENABLE 

., 
sa 2 V+ (SUBSTRATE) 'U 3 D 

4 V+ (SUBSTRATE) :::r 
5 SOURCE 8 ~ 
6 SOURCE 7 -7 SOURCE 6 :s 
8 SOURCE 5 ~ 9 t. SOURCE 4 .. 
10 SOUt1C~ ,) 3 11 SOURCE 2 
12 SOURCE 1 sa 
13 V- .. --
14 ADDRESS 0 0 
15 ADDRESS 1 :s 
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 
0 

CO 

l 
.. 
sa 
"OC :::r __ 
'< CD 

0.040 - " (1.02) :s 

J ~ 
.. 
0 .. '" 3 CD 

sa := 
------~;".':,';----------l I 

.. sa --0 :s :s D. 

PIN NO. FUNCTION 

1 V- (SUBSTRATE) --2 INPUT1 
3 INPUT2 
4 INPUT 3 
5 INPUT4 
6 INPUT 5 
7 INPUT 6 
8 VL 
9 OUTPUT 6 
10 OUTPUT 5 
11 OUTPUT 4 
12 OUTPUT 3 
13 OUTPUT 2 
14 OUTPUT 1 

Pin numbers are for dual in-line packages 

0125 

©1980 Siliconix incorporated 
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(1.73) 

D129 

D139 

4·24 

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 
11 OUTPUT 3 
12 OUTPUT 2 
13 OUTPUT 1 
14 VL 

Pin numbers are for dual in line packages 

PIN NO. FUNCTION 

3 OUT 1 
4 OUT 1 
5 INPUT 1 
6 V+ 
7 VL 
8 VR 
9 V- (SUBSTRATE) 
10 INPUT 2 
11 OUT2 
12 OUT2 

Pin numbers are for dual in-line packages 

©1980 Siliconix incorporated 
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I 0.062 I 
(1.57~ 

* Both "0" pads are electrically common. Either can be used for drain contact. 

Gl15 Gl16 Gl17 Gl18 G124 

DUAL IN-LINE DUAL IN-LINE DUAL IN-LINE DUAL IN-LINE 
PAD FLAT PACK 

PACKAGE PACKAGE PACKAGE PACKAGE 
PIN NO. 

PIN NO. PIN NO. PIN NO. PIN NO. 

tG1 2 2 3 1 2 

tG2 3 3 4 2 3 
tG3 4 4 5 3 4 
tG4 5 5 6 4 5 
tG5 6 6 7 5 NOT USEO 
tG6 7 NOT USED 2 6 NOT USED 

B 9 8 8 7 8 
D 16 14 NOT USED 8 14 

S6 10 NOT USED 14** 9 NOT USED 

S5 11 9 9 10 NOT USED 

S4 12 10 10 11 10 

S3 13 11 11 12 11 

S2 14 12 12 13 12 

S1 15 13 13 14 13 

P 1 1 1 
TIED TO 

SUBSTRATE 
1 

t Any unused gates should be connected to the substrate V+; unused sources can be left open 

**The G117 uses the $6 pad as the drain output (pin 14 on package). 

4-25 

FUNCTION 

GATE 1 
GATE 2 
GATE 3 
GATE 4 
GATE 5 
GATE 6 

BODY(SUBSTRATEIV+ 
DRAIN 

SOURCE 6 
SOURCE 5 
SOURCE 4 
SOURCE 3 
SOURCE 2 
SOURCE 1 

PULL UP GATE INPUT 

©1980 $llIconlx Incorporated 
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0.062 
(1.57) 

I 
0.045 
(1.14) 

G119 G122 

PAD FLAT PACK FLAT PACK 
FUNCTION FUNCTION 

PIN NO. PIN NO. 

Ga 3 GATE 1 3 GATE 2 

Gb 4 GATE 3 
Gc 5 GATE 5 tNOT USED 
Gc 
Gb 5 GATE 1 
Ga 
B 6 BODY (SUBSTRATE V+) 8 BODY (SUBSTRATE V+) 

Db 7 DRAIN 2 9 DRAIN 1 

SF 9 SOURCE 2 10 SOURCE 1 

SE 10 SOURCE 4 11 SOURCE 2 

So 11 SOURCE 6 NOT USED 

Sc 12 SOURCE 5 NOT USED 

SB 13 SOURCE 3 12 SOURCE 3 

SA 14 SOURCE 1 13 SOURCE 4 

Da 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 

G123 

4-26 

PIN NO. FUNCTION 

1 P (PULL UP GATE INPUT) 

2 GATE 1 
3 GATE 2 
4 GATE 3 
5 GATE 4 
8 BODY (SUBSTRATE)V+ 
9 DRAIN 2 
10 SOURCE 4 
11 SOURCE 3 
12 SOURCE 2 
13 SOURCE 1 
14 DRAIN 1 

Pin numbers are for dual in-line packages. 

©1980 Siliconix incorporated 



H 
Siliconix 

Die Ordering Information 
DG 187 A DICE 

lL. ______ Package 

L..... __________ Screening Criteria 

L..... ______________ Device Number 

L..... __________________ Device Family 

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 MI L-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 _____ _ 

4-27 
©1980 Siliconix incorporated 
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Burn In Pin Connections 
The following table lists the standard Burn-In Pin Connections for most 
Siliconix Analog Switches. Devices are listed in Alpha-Numerical order accord­
ing to package type. Following the tables are two examples illustrating Burn­
In Pin Connections for different switches and packages. 

Burn-In Pin Connections __ 
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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-Numerica I order according to package type. Follow-

ing the tables are two examples illustrating Burn-In Pin Connections for different switches and packages. 

Part 
Type 

DGM111 

DG123 

DG125 

DG126 

DG129 

DG133 

DG134 

DG139 

DG140 

DG141 

DG142 

DG143 

DG144 

DG145 

DG146 

DG151 

DG152 

DG153 

DG154 

DG161 

DG162 

DG163 

DG164 

Package 
Type 

P/L 

P/L 

P/L 

P/L 

1 I 2 I 3 I 4 I 5 

- I GND I - I -20 vi -
I GND I GND I GND I -20 vi ~;~-+ 
I GND I GND I GND I -20 V I GND 

10K--+ 

GND 
+10 V 

10K--+ 

GND 
+10 V 

6 

GND 

4.7K--+ 

+5 V 

GND 

lOK--+ 

GND 

7 

-

4.7K--+ 

+5 V 

GND 

10K--+ 
GND 

Pins 
8 9 I 10 I 11 

10K-+ 
+5 V I +5 V I +5 V 

-20V 

4.7K--+ 4.7K--+! GND I +5 V 
+5 V +5 V 

GND GND I +5 V I +5 V 

+10 V GND GND +10 V 

12 -
GND ) 

-
GND ) 

-
GND ) -

-20 Ii 

-
DGl72 +5 \i 

13 14 15 16 

- GND 

GND GND 

GND GND 

GND +10V 

To 7.5K-+ 
Pin 14 -20 V 

Parentheses indicate direct connection to indicated pin i.e. (2) = connect to pin 2; All voltages ±5%; Package types: P = All Dual-in-Line Packages, L = All f 
Dual-In-line Packages. 

lat Packages, A = All 10-Lead TO-5's, R = 28-Pin 

X!UD:l!I!S I suolpauuO) U!d ul·u~n8 SUf)!i)8UUO) U!d UI UJng 



'" '" 

~ 
to 
co 
o 
~ 
;; 
o 
" x 
5 
o 
o 
-0 
o 

[ 

Siliconix Burn-In Pin Connections 

Burn-In Pin Connections (Continued) 
Part Package Pins 
Type Type 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

DG180 

DG181 

DG182 

DG186 A +15V 
10K-+ 

GND +15V +5 V GND -15V GND 
10K-+ 

GND GND 
+15 V 

DG187 

DG188 

DG281 

DG180 

DG181 
+15V 

10K-+ 
GND 

10K-+ 
P/L 

GND 
- - +15V +5 V GND -15V GND - - +15 V 

DG182 GND 

DG281 

DG183 I 

DG184 ! 

DG185 

DG189 P 
10K-+ 10K-+ 

'--15 V -15V 
10K-+ 10K-+ 

+15 V GND +15 V 
GND 

-
GND GND 

-
GND 

+5V GND -15V GND +15V 
DG190 

DG191 i 

DG284 

DG290 

DG183 

DG184 

DG185 

DG186 

DG187 

DG188 L -15V 
10K-+ 10K-+ 

+15V GND +15V +5 V GND -15V GND +15V 
10K->- 10K->-

-15V 
GND GND GND GND 

DG189 

DG190 

DG191 

DG284 
DG290 

A +15V +15V GND (9) (9) -15V (9) 
10K-+ 

+15V - GND 
DG200 

P/L +15V GND (10) (10) -15V (10) 
10K-+ 

+15V +15V - - -
GND 

- -

DG201 P/L +15V (15) (15) _15V GND (15) (15) +15V +15V (15) (15) +15V (15) 
10K->-

+15V -
GND 

Parentheses indicate direct connection to indicated pin i.e. (2) = <:onnect to pin 2; All voltages ±5%; Package tYpes: P = All Dual-In-Line Packages, L = All Flat Packages, A = All 10-Lead TO-5's, R = 28-Pin 
Dual-I n-Line Packages. 
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Burn-In Pin Connections (Continue1d) 

I 

Part Package Pins 
Type Type 1 2 3 4 5 6 7 8 9 10 11 12 13 I 14 I 15 I 16 

DG300 
I 

DG301 10K-+ I 

A (9) (9) GND - GND -15V GND (9) 
GND 

+15 V 
DG304 

DG305 
DG300 

DG301 

DG302 

DG303 
P/L (13) (13) (13) (13) GND GND -15V GND (13) (13) (13) 

10K-+ 
+15V -

GND DG304 

DG305 

DG306 

DG307 

DG381 AlP See DG181 
• 

DG384 AlP See DG184 

DG387 AlP See DG187 

DG390 AlP See DG190 

DG501 

P/L (13) (13) (13) (13) (13) (13) (13) (13) (13) 
1K-+ 

(16) (16) 
10K-+ 

DG503 (16) +15 V +15 V 
-20 V -15V 

SI3705 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
+15 V (28) - (28) (28) J~)_ (~)- (28) (28) (28) (28) GND - GND 

DG506 --- ------ - -- --- --- -- --- --- ---
I DG507 

R 15 16 17 18 19 20 21 22 23 24 25 26 27 28 28 Pins 

GND GND GND GND (28) (28) (28) (28) (28) (28) (28) (28) -15V 
10K-+ I 

GND 

DG508 P/L GND GND -15V (12) (12) (12) (12) (12) (12) (12) (12) 
10K-+ 

+15V GND GND GND 
GND 

DG509 P/L GND GND -15V (13) (13) (13) (13) (13) (13) (13) (13) (13) 
10K-+ 

+15 V GND GND 
GND 

D139 P/L 
10K-+ 10K-+ 

+5V +10V +5 V GND -20 V GND 
10K-+ 10K-+ 

- -
Pin 4 Pin 3 Pin 12 Pin 11 

- -

Parentheses indicate direct connection to indicated pin i.e. (2) = connect to pin 2; All voltages ±5%; Package tYpes: P = All Dual-In-Line Packages, L = All F'at Packages, A = All 10-Lead TO-5's, R = 28-Pin 
Dual-I n-Line Packages. 
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Siliconix Burn-In Pin Connections 

Burn In Pin Connections (Continued) 
Part Package Pins 
Type Type 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

D129 P/L (7) (7) (7) GND (7) (7) 
10K-+ 

GND -30 V (13) (13) (13) 
10K-+ 

+5 V +5V 
+5 V 

D123/ P/L -30 V (14) (14) (14) (14) (14) (14) (14) (14) (14) (14) (14) (14) 
10K-+ 

D125 GND 

Gl15 P/L (16) -15V -15 V -15V -15V -15 V -15 V (16) (16) (16) (16) (16) (16) (16) (16) 
10K-+ 
+10 V 

G1I6 P/L (14) -15 V -15 V -15V -15V -15 V -15 V (14) (14) (14) (14) (14) (14) 
10K-+ 
+10 V 

Gl18 P/L -15 V -15 V -15 V -15V -15 V -15 V (14) (14) (14) (14) (14) (14) (14) 
10K-+ 
+10 V 

G119 P/L (14) (14) -15V -15 V -15V (14) (14) (14) (14) (14) (14) (14) (14) 
10K-+ 
+10V 

Gl22 P/L (14) -15V -15V -15 V -15V -15 V -15V (14) (14) (14) (14) (14) (14) 
10K-+ 
+10 V 

G123 P/L (14) -15V -15V -15 V -15 V -15 V -15 V (14) (14) (14) (14) (14) (14) 
10K-+ 

+10 V 

Parentheses indicate direct connection to indicated pin i.e. (2) ~ connect to pin 2; All voltages ±5%; Package types: P ~ All Dual·ln·Line Packages, L ~ All Flat Packages, A ~ All 10·Lead TO·5's, R ~ 28-Pin 
Dual-In-Une Packages. 

-- ---- ---- ------ ----



Burn-In Pin Connections (Continued) 

Examples of Burn-In Circuit Configurations 

+5V +15V 

o 9 

., IN, V- GND VL V+ IN2 '2 ,. ,. ,. '3 '2 11 ,. 9 

-1>--: :--4 

r--[f Th--1 
, g 3 , • • b' • 
0, 03 '3 '. 0, 02 

'--
10Kll 10KU lQKn 10Kn 

-15V GND 

DG190/DG191 (PACKAGE TYPE P) 

+15V 

DG200 (PACKAGE TYPE A) 

©1980 Siliconix incorporated 
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Mechanical Data D 





-~J~i;~O)l 0 3 MdQl MIN 
~ (4.19) 
0.305 

fJJ.JiJ.J. 1 0.040 f1·i7.:5)=t==n ~:~) 
0370 
0.335 
lMflJ. 
(8.51) 

Lr-~ 
0.050 (.,27)--1 
INSULATOR 

MAX 

l10 LEADS 

- !!.l!.1J!.1A@ DIA 
0.016 (.406) 

ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 

PACKAGE 2 

BOTTOM VIEW 

10 LEAD TO-lOa TYPE METAL CAN (AI 

6-' 

H 
Siliconix 

©1980 $iliconix incorporated 
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IS .. 
8 -8 .-
C 
IS 
~ 

j 
0.010 

T(0.25) MIN I 
2 1. 14 13 t 3 12 -r 0.280 ( 7.11) 

6.10) 11 --4 

~ 
0.240 ( 

5 10 I 6 7 8 9 

I L L O.280 L 0.370 j 0.019 
0.240 _ 0.250 . 0.015 

(7. 11) (9.40) (0.48) TVP 

0.750 (6.10) (6.35) (0.38) 

119.1) MIN • 0.035 

L 
-I 

TOP VIEW 

J 
0.210 L 0.150 
(5.33) 

(3.81) 

PACKAGE 5 
14 LEAD FLATPAC (L) 

(BOTTOM BRAZE) 

0.015 
(0.89) 

(0.38) 

iL 
TT 

0.006 
0.004 
(0.15) 

(0.10) 

PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING 

f 
0.085 
0.070 
(2.16) 

(1.78) 

• DOT (INK OR IMPRESSION) ON TOP AND/OR BOTTOM OF PACKAGE 
• NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 
• NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 

ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 

6·2 
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t 
0.270 
0.230 
fM§l 
(5.84) 

~ 
"'1.-r.8:"1"'-r9:-r-r.1:-::0T"""T1~1T'""~12:T'"'T':'1~3 r--r:1~41"'"""".1 

TOP VIEW 

o 785 WlJl1 0 050 
D.7OO (17. 8) 0.020 

. (1.271 

I .--. .--. .--. .--. ..--. ..--. ..--. I ]( .5~ J b u U U U U U U)..J 0.200lMm #1\ I~ 

~ ~ ~~·~l· ~ ~ ~~~~,,, ;;~~!ll J\ 
JL l-l t~ 0310f2m ~l 0.290 (7.37) 

g.g~~ TYP g:g~g TYP g.~~g ~g~j TYP 0 ~~~5· g.g~~ 
tMl {1.781 TOLERANCE UJJ TYP 
(.38) (.76) NON-ACCUMULATIVE (.20) 

PACKAGE 7 
14 LEAD DUAL IN LINE PACKAGE (J) 

(PLASTIC) 

Jo 
0.230 
(6.861 
(5.84) 

~~~~~~-r.:-::T~~ C10 11 12 13 

TOP VIEW 

~~------------I 0.700 (17.8) 

-IL!!.l!R 0.015 TYP l.L.ZBJ. TYP 
(.76) 

0.110 (279) 
TOLERANCE 
NON-ACCUMULATIVE 

£.5Bl 
(.38) 

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) 

6-3 
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-s .-
C 
D .c 
¥ 
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~ 
0.240 

O ~~:;bj 
~~I"':":'T""T'~T""T":":'T"""T"':":'T""-~ C 9 10 11 1=:J13 .. 14 INDEX MAY BE PARTIALLY 

TOP VIEW FILLED WITH GLASS 

!!JM!!. 
o ?"" '19 QI 0.020 ........... '-""""- (1.JJ2J. 

0.740 118.8) -.!:..51~ 
T ,1/ 

!!.2l!!!.{fiJ}fJJ. 
0.150 13.81) 

SEAT~ t 
PLAN E 0.165 l1.191 

0.125 13.18) 
t 

JI_0.023 
0.015 TYP 
f.Ml 

M§[ UMN lU91 TYP ~ 
0.035 TYP 0.090 12.29) 
~ TOLERANCE 

1.38) 1.89) NON-ACCUMULATIVE 

PACKAGE 9 
14 LEAD DUAL IN LINE PACKAGE (K) 

(CERDIP) 

t 
0.280 

n ~~~~ 
~~~~~~J-'~ C10 11 13 -=:J4 15 16 INDEX MAY BE PARTIALLY 

FI LLED WITH GLASS 

0.040 
0785 119.91 0.020 
0.740 (18.8) I.LJJ2J. 

J
I'5~ 

~~~~~~-=~-===-===~==~~ ~~ 
0.15013.81i 

r"F==r--+~ SEATING 

-IL~ 
0.015 TYP 
f.Ml 

0065 J 
0.035 TYP 
lL§51 TOLERANCE 

NON-ACCUMULATIVE 1.38) 1.89) 

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 
IALL DIMENSIONS IN MILLIMETERS) 

6-4 
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7 6 5 4 3 2 1 
!WJ!. 
0.275 
lllZJ. 
(6.99) 

~~~~~~~~ 
1

!l..lmQ. 
------<.-1 0.020 

11.271 
(.51) 

r--I'IO--rT"'"11 !i=Ti11 []=ti=Uir=ii=1 :;;=;;:U=n=i[]ir==n-O.::;r;:;Or=i""] ffi,~ ~ 1:1 111 ~ 

¥ ¥ ¥JMl¥ V V I ~~~l~~~", ~ 
I Lo.023 l!JIZl! U!1J..1!!.l2.ll1 -11--1 0.320 @.ll1fP I 

--l 0.015 TYP 0.040 0.090 (2.29) TYP I-0.290 (7.37)-1 
LMl 11.781 TYP TOLERANCE 

8 

9 

(.38) (1.02) NON-ACCUMULATIVE 

7 6 5 

10 11 12 

PACKAGE 11 
14 LEAD DUAL IN LINE PACKAGE (P) 

(SIDE BRAZE) 

1~~-:l 0.275 
lllZJ. 

14 15 16 (6·r) 

4 3 2 

13 

I TOPVIEW I 
1-------!l.l!M f2L11: ______ ,~ g.g~g 

0.740 (18.8) IJ.,2ZJ. 
(.51) 

1"TI"'""""1~11"'"11'""""""1~:;;::::=;;::=;r~;;;;::;nj~~ P9 
j L J j L I : :i';~tG 1--'''' "'"~:J 

0.008 (.20) 
l!JIZl! _ !!J.1!!.lU91TY MZQ. (8.131 

- 0.040 0.090 (2.29) P 0.290 (7.37) 
~ TYP l1.Z1li TYP TOLERANCE 
(.38) (1.02) NON-ACCUMULATIVE 

PACKAGE 12 
16 LEAD DUAL IN LINE PACKAGE (P) 

(SIDE BRAZE) 

PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING 
• DOT (INK OR IMPRESSION) ON TOP OF PACKAGE 
• NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 
• NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 

ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 

6·5 
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·2 1 

27 28 

1 
I!.lm 
0.568 
u..o.w. 

J~ 
TOP VIEW I 

~-------------------------~~--------------------~~ 
lM2J. 

~i~im I' II 'I 
V v v v V VJ'Th l V v v v v V I I ~~:" I 

j l~ MLQ, j LP.mlU91 TVP t 1~~ ~~~---J = TVP ~ TVP ~~~~~~E 0.590 (14.99) 

(.38) (.76) NON-ACCUMULATIVE 

PACKAGE 13 
28 LEAD DUAL IN LINE PACKAGE (R) 

(SIDE BRAZE) 

1 
0.560' 
0,530 
(14.22) 

ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 

~~~~TT.~~~~~~~~~~~~~~~ "1" 
1 ,1.480 (37.60)' I' 0.040 (1.02) 

, 1.430 736.32) '!f 0.020 (;.51) 

~.'.'w' j 0.130' (3.30) 

- I SEATING 

0.100 (2.54) 

0.060 
-(1.52) 

TV. 

, L I ~ (3.81/LANE 

--I +150TVP I 
_ 0.040 TYP -0" -I 

(1.02) 
0.023 
il.013 

0.610 (15.49) I \\ 
------ 0.590 (14.99) -----;;;;-~ \-

o:oos 
-- 0.100 (2.54) TV. 

TOLERANCE 
NON-ACCUMULATIVE 

TYP 
(0,58) 
(0.33) 

PACKAGE 14 
28 LEAD'DUAL IN-LINE PACKAGE (J) 

(PLASTIC) 

PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING 
• DOT (I NK OR IMPRESSION) ON TOP .ANDIOR BOTTOM OF PACKAGE 
• NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP ANDIOR SIDE 
• NOTCH IN END OF PACKAGE VISIBLE FROM TOP ANDIOR BOTTOM 

6-6 

(0.30) 
(0.20) 
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0.019 10.48) 

~~~~~~~':: :C"; I 3 12 t 0.390 :;; ---"- IT M~ 
6 9 ---. 

I 
I_ 

7 8 _\_ 

1_ 0.325 18 26) _I~ 0.370 (940) _I 0.05~J;.27) 
0.270 16.86) 0.250 (635) a 025 

0.750 119.05) • I 0.0"'5 j 
MIN 10.64) 

) 
_ _____ 1""0.38) 

E J ~-

j 0.210 15.33)L a.las 10.15) 
0.190 14.83) 0.00410.10) 

0.100 12.54) 
0.075 11.91) 

1 

2 

3 

4 

PACKAGE 16 
14 LEAD FLATPAC (L) 

(BOTTOM BRAZE) 

16 

15 

14 

13 

0.019 10.48) 
0015 (038) 

~l 
o 
8) MAX 

--1. 0.44 

5 12 111.1 

S 11 t 
7 10 

0.050 TYP 
11.27) 

8 9 

1_ 0.300 
0.260 

17.62) _1_ 0.370 19.40) ~ 
16.60) 0.250 16.35) 0.025 

0.015 
0.750 119.05) . (0.64) 

MIN 

~ FJ ! 
t ! ~10.200 

0.180 
15.08)1_ 
14.57) 

0.006 10. 15) 
0.004 10.10) 

0.100 12.54) 
0.075 11.91) 

PACKAGE 17 

16 LEAD FLATPAC (L) 

(BOTTOM BRAZE! 

PIN 1 INDEX IS ONE OR MORE OF THE FOLLOWING 
• DOT (lNKOR IMPRESSION) ON TOP AND/OR BOTTOM OF PACKAGE 
• NOTCH OR HOLE IN PIN 1 VISIBLE FROM TOP AND/OR SIDE 
• NOTCH IN END OF PACKAGE VISIBLE FROM TOP AND/OR BOTTOM 

ALL DIMENSIONS IN INCHES 
(ALL DIMENSIONS IN MILLIMETERS) 

6-7 
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0.050 TYP 
11.27) 

c:::: ========11) '~I :~1M~ 
If-_. ________ L_~~~::o :~~;:~-I----~-:~-~~-;:-:;-~-~ -___ I ;~ i~: 

MIN 

t, j 
(0.64) I 
(0.3~ 

---~ 

I 0.190 14.83)L 
-10.160 (4.06) 

0.006 10. 15) 
0.004 (0.10) 

0.100 (2.54) 
0.075 11.91) 

PACKAGE 18 

10 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 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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Catalog Document 
(See Key) Number 

F 
A 
F 
A 

A 

A 

L 

F, A 
L 

A 

F 

A 

VA 

L 

L 

A 

L 

L 

F, VA 

L 

T 

AN70·1 

AN71·1 

AN72·1 
AN72·2 
AN73·1 
AN73·2 

AN73·3 

AN73·4 

AN73·5 

AN73-6 

AN73·7 
AN74·1 

AN74·2 

AN74·3 

AN74·4 

• AN75·1 

AN76·1 

AN76·3 

• AN76·4 

AN76·5 

• AN76·6 

• AN76·7 

• AN77-1 

• AN77-2 

• AN77·3 

• AN77·4 

H 
Siliconix 

Publications Index 

TItle 

Application Notes 
FET Cascode Circuits Reduce 
Feedback Capacitance 
t"I:.IS Tor Vlaeo ~1I1Pli;i'OH) 

A High Resolution CMRR Test 
Method 
FETs in Balanced Mixers 
FETs as Analog Switches 
FETs as Voltage·Controlied 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% 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/ 
LD1143% Digit A/D Converter Set 
Function/Application of the LD130 
± 3 Digit Converter 
DG300 Series Analog Switch 
Applications 
Function/Application of the L161 
Industry's First Programmable Micro· 
power Comparator 
Function/Application of the LD120/ 
LD121 4% Digit A/D Converter Set in 
Measurement Systems 
Don't Trade Off Analog Switch 
Specs. VMOS-A Solution to High 
Speed, High Current, Low Resistance 
Analog Switches 
Function/Application of the LD120/ 
LD121 4% Digit A/D Converter Inter· 
faced with an 8080A Microprocessor 
Function/Application of the DF331/ 
DF332 New Companding Converter 
Chip Set 

7·1 

Catalog Document Title 
(See Key) Number 

VA 

VA 

F, VA 

VA 

VA 

VA 

VA 

L 

L 

L 

L 

L 

T 

T 

VA 

• AN79·1 A 500 KHz Switching Inverter for 
12 V Systems . 

• AN(~·'; Dv~::.;:-;:OJ mpul CnClraClE~ns\ll.~ vi d 
VMOS Power Switch 

• AN79·4 Driving VMOs Power FETs 
AN79·5 Using 'the VN64GA High Current, 

High POwer VMOS Power FET 
·AN79·6 Using VMOS Transistors to Interface 

from IC Logic to High Power Loads 
AN79·7 Applications of the VN10KM VMOS 

Power FET 
·AN80·1 A Key to the Advance of Switching 

Power' Supplies 
• AN80·2 Meet .. the VMOS FET Model 

AN80·3 Ultralinear Broadband Amplifier 
AN80·4 Enjoy V.HF Power Amplifier DeSign 

• AN80·5 An Alternative Power Amplifier 
Design 

Design Aids 
DA74·1 DeSign Aid of the LD110/LD111 3';' 

Digit DVM Demonstrator Board 
DA76·2 DeSign Aid of the LD130 ± 3 Digit 

DVM DenlOn~trator Board 
DA76·3 DeSign Aid of the LD130 ± 3 Digit 

Auto·Ranging DMM 
DA77·1 Design.Aid to Build a Portable 0 to 

99.9°F·LCD Display Thermometer 
Using the DF411 

DA77-2 Design A'id of the LD120/LD121 4 Y, 
Digit DVM 

• DA78·1 Design Aid to Build a CODEC Evalua 
lion Demonstrator with the DF331! 
DF332/DF334 

• DA78·2 Considerations for the Filtering of 
Analog Signals in DF3311DF332/ 
DF334 CODEC Converter 
Applications 

• DA80·1 A Low Cost Regulator for 
Microprocessor Applications 

Catalogs 
A = Analog Switches and 

Their Applications 
;- = Telecommunications 

Data Book 
F = FET DeSign Catalog 

L = LSI Data Book 

VA = VMOS Applications 
Handbook 

• Available in bound catalog only. 
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M 
CD 
." 
C -VI 
C 
0 --• 9 --- Catalog .a 
~ 

(See Key) 

A. 
F 

F 

F 

F 
A 

A 

T 

VA 

T 

Publications Index (Cont'd) 

Document 
Number 

, . 
0171·1 
-0171·4 

0,171·5 
0171-6 

0171·8 

0171·9 

0173·2 

TA70:1 

TA70·2 
TA73·1 

TA73·2 

TA76~1 

TA76·2 

' TA78·1 

' TA78,:2 

'TA79·1 

Title 

Design Ideas 
The FET Constant Current Source 
Wideband Mixer·Preamplifier Using 
FETs . 
A FET Frequency Doubler 
Using FETs in Selective VH F 
Amplifiers 
Using JFETs in Ultra-Wideband UHF 
Amplifiers 
Wideband,UHF Amplifier with High 
Performance FETs 
High Performance FETs in Low·Nolse 
VHF Oscillators 

Technical Articles 
High Frequency Junction FET 
Characterization and Application 
FIOT Biasing . 
Multiplexer Adds Efficiency to 
32·Channel Telephone System 
Designing with Monolithic FET 
Switches 
VMOS Power FETs in Your Next 
Broadband Driver 

. A New Technology: Application of 
VMOSPower FETs for High Frequen· 
cy Communications 
Designing with CODECs: Know Your 
A's and ~'s 
Designing a VMOS 250 Watt Off·Line 
Inverter 
CODEC HilS On·Chlp Signaling for 
Phone Applications 

Catalogs 
Analog Switch Data Book 
Analog Switches and Their Applications ($ 7.95 
charge) 
FETDesign Catalog 
LSI Data Book 
Telecommunications Data Book 
VMOS Power FETs Design Catalog 
VMOS Power FETs Applications Handbook 
OEM PricinglProduct Information Selector Guide 

7·2 

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 ~'s. 
Thomas J. Mroz, EDN 5/76 
Log Data under I' 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 
Silioonix, Inc. Annual Report. 
CODEC has On-Chip Signaling for Phone 
Applications, Walter Heinzer and Steve Bolger, 
ElectronIcs 6/7179 
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 

Their Applications 
F = FET Design Catalog 

L = LSI Data Book 

• Available in bound catalog only. 

T = Telecommunications 
Data Book 

VA = VMOS Applications 
Handbook 
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Glossary of Terms and 
Abbreviations 

AO' A1, A2' A3 

AO, A 1, A2, A3 

AVOL 

B 

BVDSS 

BVPBS 

BVSDS 

CD(offl 

Cgb 

Cgd 

Cgd(offl + Cgs(offl 

Cgd(onl + Cgs(onl 

CS(offl 

D 

G 

Address Inputs 

D.C. Open Loop Voltage Gain 

Body 

Gate-Body Breakdown Voltage 

Gate-Source (Channell Breakdown 
Voltage 

Pull-Up Gate-Body Breakdown 
Voltage 

Source-Drain Breakdown Voltage 

Drain-Body Capacitance 

Drain OF F Capacitance 

Channel ON Capacitance 

Drain-Source OFF Capacitance 

Gate-Body Capacitance 

Gate-Drain Capacitance 

Gate-Channel OFF Capacitance 

Gate-Channel ON Capacitance 

Gate-Source Capacitance 

Logic Input Capacitance 

Load Capacitance 

Common Mode Rejection Ratio 

Source-Body Capacitance 

Source OFF Capacitance 

Drain 

Enable Input 

Gate 

Address Input Current 

Peak Address Input Current 

Address Input Current, Input Volt­
age High 

IBIAS 

ID(offl 

ID(onl 

ID(onl + IS(onl 

IDSS 

lOS 

Ip 

7-3 

H 
Siliconix 

Address Input Current, Input Volt· 
age Low 

Input Bias Current 

Positive Supply Current, Input 
Voltage High 

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 Cu rrent 

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 



U) 

c 
0 .-.. a .-> 
G) 

IR Reference Supply Current VAL Address Input Voltage, Low I. .a .a IRH Reference Supply Current, Input VB Body Voltage 
c( Voltage High 

-0 Vo Drain Voltage 

C IRL Reference Supply Current, Input 

a Voltage Low VOB Orain,Body Voltage 

U) 
IS Source Current VEn Enable Input Voltage E 

I. 
ISC Short Circuit Output Current VG Gate Voltage 

~ 
'i- IS(off) Source OF F Leakage Current VGB Gate-Body Voltage 

0 1+ Positive Supply Current 
VGO Gate-Drain Voltage 

>. 
I. 1- Negative Supply Current a VGS Gate-Source Voltage 
U) 
U) NC 
0 

No Connection VGS(off) Gate-Source Pinchoff Voltage -(!) ac Open Collector Logic VGSfth) Gate-Source Threshold Voltage 

,P Pull-Up Gate VIN Input Voltage 

Po Power Dissipation 
V,NH Input Voltage, High 

rOS(on) Drain-Source ON 
measurement) 

Resistance (D_C. 
V,NL Input Voltage, Low 

L\.rOS(on) Fractional Change in Drain-Source 
VL Logic Supply Voltage 

ON Resistance (D.C. measurement) 
Vo Output Voltage 

Rin Input Resistance 
VOH Output Voltage, High 

RL Load Resistance 
Output Voltage, Low VOL 

S Source 
Vas Offset Voltage 

Sr Slew Rate 
Output Voltage VOUT 

TA Ambient Temperature 
Vp Pull-Up Gate Voltage 

toff 7 Turn·Off Time 
VpB Pull-Up Gate to Body Voltage 

toff(En) Enable Turn-Off Time 
VR Reference Voltage 

ton Turn·On Time 
Threshold Reference Voltage VREF 

ton(En) Enable Turn-On Time 
Source Voltage Vs 

topen Break·Before·Make Interval 
VSB Source· Body Voltage 

ttransition Switching Time of Multiplexer 
V+ Positive Supply Voltage 

VA Address Input Voltage 
V- Negative Supply Voltage 

.~ VAH Address Input Voltage, High 
C 
0 
~ 
OJ 

©1980 S,lIconix Incorporated 
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u.s. Sales Offices 

SALES REPRESENTATIVES 

ALABAMA, Huntovillo (358031 
A.n_lnt': 
11527 S. Memorial Pkwy. 
(205)881-9270 
Twx: 81()"726-2102 

ARIZONA, Tompo (852811 
Quatr. Incorporated 
1801 S. Jan Tilly 
Suite C·14 
(602)894-2808 
Twx: 910-950-1153 

CALIFORNIA, Cupertino (950141 
Costar Incorporated 
10080 North Wolfe Ad., Suite SW3-US 
(408)446-9339 
Twx: 910-338-0206 

CALIFORNIA, Irvlno (92714) 
Celiac Company 
18009 Sky Pari< Cr., Suite B 
(714)557-5021 
Twx: 910-595-2512 

CALIFORNIA, San Diogo (921111 
Cellee Company 
7867 Convoy Ct., Suite 312 
(714)279-7961 
Twx: 910-335-1612 

CALIFORNIA, Sharman Oak. (91403} 
Cellec Company 
15335 Morrison Street 
Suite 215 
(213)783-0620 
Twx: 910-495-2008 

COLORADO, Llllleton (80122} 
Quatra Incorporated 
2275 E. Arapahoe Road, Suite 217 
(303)795-3187 
Twx: 910-935-0874 

CONNECTICUT, Rldgofleld (06877) 
Phoenix Sales Company 
389 MaIn Street 
(203)438.9644 
Twx: "1'0-467-0662 

FLORIDA, Largo (335401 
Perrott Associates 
511 Rosery Rd. NE 
(613)585·3327 
Twx: 810-866·0328 

FLORIDA, O~ando (32807) 
Perrott Associates 
1607 Forsyth Road 
(305)275-1132 
Twx: 810-850-0103 

FLORIDA, Sunrl.o (333131 
Perrott Associates 
... .,,~ YV. Ou",,, ... ~:.';., :-_.a ...... ~ ... 
(305)792·2211 
Twx: 510-955·9831 

GEORGIA, Tucko' (300841 
Rep. Inc. 
1944 Cooledge Road 
(404)938.4358 

ILLINOIS, Northfield (800931 
Electron Marketing Corp. 
500 Central Ave. 
(312)441-7477 
Twx: 910-992-0686 

INDIANA, Carmol (48032} 
Rich Electronic Marketing 
599 Industrial Or. 
(317)844-8462 
Twx: 810·260·2631 

INDIANA, Fort Wayne (488041 
Rich Electronic Marketing 
3448 W. Taylor St. 
(219)432·5553 
Twx: 810-332·1404 

IOWA, Coda, Rapid. (52402} 
Technical Reps Inc. 
1930 St. Andrews Or. N.E. 
(319)393-5510 
Twx: 910-525·1344 

KANSAS, Wichita (87208} 
Technical Reps Inc. 
360 No. Rock Rd., '4 
(316)681-{)242 

MARYLAND, Baltimore (21208) 
Pro Rep 
107 Sudbrook Lane 
(301)653-3600 
Twx: 710-862-0862 

MASSACHUSETTS, Rladlng (01887) 
Kanan Associates 
100 Main Street 
(617)944-8484 
Twx; 710-393-6552 

MICHIGAN, B~ghton (48116) 
A.P.J. Associates 
9880 E. Grand River Ave. 
(313)229-6550 
Twx: 810·242·1510 

MINNESOTA, Mlnnoapolla (554351 
KELCOM 
5200 West 73rd Street 
(612)835-0242 
Twx: 910-576·2740 
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MISSOURI, Earth City (830451 
Technical Reps Inc. 
50' Earth Cltv Plaza. 11201 
(314)291-UU01 
Twx: 910-762·0685 

MISSOURI, Kan.a. Clly (641111 
Technical Reps Inc. 
408 W. 34th, 11516 
(818)756-3575 
Twx: 910-749-6412 

NEW JERSEY, Toanock (07866) 
R.T. Reid Associates 
705 Cedar Lane 
(201)692-0200 
Twx: 710-990-5086 

NEW JERSEY, Martton (080531 
B. G. R. Associates 
3001 Greentree Exec. Campus 
(609)428-2440 
Twx: 510-665-5685 

NEW YORK, Syracu.o (132061 
TI Electronics 
4054 New Court Ave. 
(315)463·8592 
Twx: 710·541-0554 

NEW YORK, Victor (14564) 
T" ElectroniCS 
2 E. MainSt. 
(716)924·9101 
Twx: 510-254·8542 

NORTH CAROLINA, Cary (275111 
Montgomery Marketing 
P. O. B. 520, (1212 Lane Or.) 
(919)467·6319 
Twx: 510·920-0634 

OHIO, Dayton (454141 
Lyons Corporation 
4812 Frederick, Suite 101 
(513)278·0714 
Twx: 810-459·1754 

OHIO, Highland Holght. (441431 
Lyons Corporation 
6151 Wilson Mill Rd., Suite 101 
(216)461-8288 

TENNESSEE, Jellerson City (377601 
Rep. Inc. 
P. O. B. 287 
(615)475-4105 
Twx.: 810·570·4203 
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TEXAS, Rlchard.on (750801 
Semiconductor Sales Associates 
P.O. Box. 2618 

(214)231-6181 

VIRGINIA, Charlotlo •• mo (229011 
Pro Rep 
1616 Inglewood Dr. 
(804)977-0031 
Twx: 710-236-9011 

WASHINGTON, Slattio (88107) 
Blair Hirsh Co., Inc. 
4013 Leary Way NW 
(206)783·3423 

WISCONSIN, Mllwaukoo (532201 
JM Sales 
6522 W. Forest Home Ave. 
(414)546-0040 
Twx: 910-651-5977 

CANADA 

ONTARIO, Etoblcoko (M9C 1 E7) 
R.F.Q. Ltd. 
385 The West Mali, Suite 209 
(416)626.1445 
Twx: 610492·2540 

ONTARIO, Ottawa (K2G 1X7) 
R.EO. Ltd. 
3 Starwood Avenue 
(613)226-6610 

QUEBEC, (H9G 2H81 
R.F.Q. Ltd. 
P.O. Box 213, Dollard Des Ormeaux 
{613)226-6610 

u.S. CHIP 
DISTRIBUTOR 

FLORIDA, O~ando (32807) 
Chip Supply Inc. 
1607 Forsyth Road 
(305)275-3810 
Tlx: 810-850-0103 
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International Sales Offices 

EUROPEAN DISTRIBUTORS/REPRESENTATIVES 

AUSTRIA Application Electronlque EBV Elektronik GmbH Allro Electronics BY 
Ing. Ernst Steiner 10 Rue du Chapeau-Rouge Alexanderstrasse 42 Gelreweg 22 
A-1130 Wien 31300 Toulouse 7000 Stuttgart 1 Postbox 123 
Geylinggasse 16 Tel: (61) 42.64.28 TeJ: (O?11) 247481 3770 AC Barneveld-NL 
Tel; 222/822674 Tlx; 480569 Tlx; 07·22271 Tel; 0342().5041 
Tlx; 135026 Tlx: 40553 

A. Sal12inger EBV Eleklronik GmbH 
BELGIUM 18·26 Route du General de Gaulle Ostrasse 129 Aitro Electronics BY 
Ailro Electronics BY 67300 Schiltigheim 4000 Dusseldorf P.O. Box 7035 
172 Plantin en Moretuslei Tel: (88) 331852 Tel: (0211) 8484617 5605 JA Eindhoven 

B·2000 Antwerpen·B Tlx: 870952F Tlx: 08·587267 Tel: 040·525355 

Tel: 031·353272 Tlx: 59527 RIEHVNL 

Tlx: 33637 Quest Components EBV Elektronik GmbH 
57 Rue Manoir de Servigne Kiebitzrain 18 ITALY 

CYPRUS ZI, Route de Lorient 3006 Burgwedel llHannover Adelsy 

Eltrom Electronics Ltd. Tel: (99) 54.01.531 Tel: (05139) 5038 Via Novara 570 

P.O. Box 5393 Tlx: 740311 Tlx: 09·23694 20153 Milan 

Nicosia Tel: (02)4524651 

Tel: 21 27982 Sanelec Electronique EBV Elektronik GmbH Tlx: 33 2423 

Tlx: 2555 or 3529 7 Rue de la Couture Myliusstrasse 54 
Z 1, de la PlJaterie 6000 Frankfurt 1 Dotl. Ing. Giuseppe DeMlco 

DENMARK 59700 Marcq·en·Baroeull Tel: 061117204 1617 Via Manzoni 31 

Ditz Schweitzer A.S. 
Tel: (20) 98·92·13 Tlx: 04·13590 20121 Milano 

Vallensbaekvej 41 
Tlx: 160 143F Tel: 653131 

Ok·2600 Glostrup iv-electronic Tlx: (02)312035 

Tel: (01)45·30·44 SCAIB Klaus Vespermann Kg 
Tlx: 33257 80 Rue d' Arcuel! Bachstrasse 30a NORWAY 

94150 Rungis 6380 Bad Homburg V.D.H. A. S. Kjell Bakke 
FINLAND Tel: 687·23·13 Tel: (06172) 23061·5 Postbox 143 

Oy Findip AB 
Tlx: 204 674F Tlx: 0415864 2010 Strommen, Nygaton 48 

Teollisuustie 7. P. O. B. 34 Tel: (02)7118 72·71 53 50 

SF 02700 Kauniainen GERMANY Ultratronik GmbH Tlx: 19407 

Tel: 9().502255 Ditronic GmbH Munchner Strasse 6 
Tlx: 12·3129 1M Asemwald 48 8031 Oberalting·Seefeld PORTUGAL 

7000 Stuttgart 70 Tel: (08152) 7774 Telectra S.A.R.L. 
FRANCE Tel: (0711) 724844 Tlx: 05·27832 Rua Rodrigo da Fonseca 103 

Almex 
Tlx: 07·255638 1000 Lisbon 

48 Rue de L' Aubepine GREECE Tel: 615270 

92160 Antony Ing. Buro K.H. Dreyer General Electronics, Ltd. Tlx: 12598 

Tel: 666·21·12 Flensburger Strasse 3 209 Thevon St. 
Tlx: 250067 2380 Schleswig Nikaia, Piraeus 77 SPAIN 

Tel: (04621) 23121 Tel: 361-8145 
Tlx; 02·21334 Tlx: 212949 GELT GR 

ATAIO 
Alrodis Enrique Larreta 10Y12 
40 Aue Villon Madrid 16 
69008 Lyon EBV Elektronik GmbH HOLLAND Tel: 733.05.62 or 733.37.00 
Tel: (78) 695952 Oberweg 6 Datron B.V. Tlx: 27249 
Tlx: 330174 D-8025 Unterhaching P.O. Box 75 

Tel: 089·61105·1 1243ZH S·Graveland·NL SWEDEN 
Tlx: 05·24535 Tel: 035·60834 Application Electronique 

Tlx; 4 3943 
Komponentbolaget NAXAB 

Rue de Broussan Box 4115 
30800 Garons S·17104 Solna 
Tel: (66) 20.07.77 Tel: 08.985140 
Tlx: 480569 Tlx: 17912 KOMP 

OTHER INTERNATIONAL DISTRIBUTORS/REPRESENTATIVES 

ARGENTINA 
EMSE Electronlca SA 
Div. Semiconductores 
Ayacucho No. 311 
1025 Buenos Aires 
Tel: 40·2071 

AUSTRALIA 
STC Cannon Components PTY. LTD. 
248 Wickham Road - P.O. Box 62 
Moorabbin, Victoria 3189 
Tel: Melbourne 95·1566 
Tlx: Melbourne AA 30877 
Cable: CANNONLEC - MELBOURNE 

BRAZIL 
Cosele LTDA 
Rua da Consolacao, 
867.Cj 22 
01310 Sao Paulo 
Tel: 257·3535 or 258·4325 
Tlx: 1130B69·CSEL·BR 

INDIA 
Zenith Electronics 
541 Panchratna 
Mama Parmanand Marg 
Bombay 400004 
Tel: 384214 
Tlx: 011·3152 

ISRAEL, 
Talviton Electronics, Ltd. 
9 Biltmore 51. 
Tel Aviv 
Tel; 44.45.72 
Tlx: Vitko 33400 

JAPAN 
Tei)ln Advanced Products Corp. 
'·1 Uchlsaiwai·cho, 2·Chome 
Chiyoda·Ku, Tokyo, 100 
Tel: (03) 506·4670 
Tlx: J·23548 

KOREA PHILIPPINES 
Yeonil & Co. Ltd. Alexan CommerCial 
KPO Box 1437 812 EI Cano SI. 
Seoul P.O. Box 4459, Manila 
Tel: 65-0461 Tet: 405923 
Tlx: K24123 Tlx: 27484 

MEXICO SINGAPORE 
Mexel Carter Semiconductor PTE. Ltd 
Tlacoquemecatl No. 139-401 807, 8th Floor Front Block 
Mexico 12, D.F. Orchard Road, Orchard Towers 
Tel: 575·78-68, y 515·79·24 Tel: 235 6653 
Ttx: MEXEL 017 71823 Tlx: RS 25968 

NEW ZEALAND SOUTH AFRICA 
S.T.C. Auckland Electrollnk (Ply) Ltd. 
10 Margot S1- P.O. Box 1020 
Epsom, Auckland 3 Capetown 
Tel: 500-019 Tel: 45765617 
Tlx; NZ21888 Tlx: 57-7320 

7·6 
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SWITZERLAND 
Kontron Electronic AG 
Bernerstrassa Sud 169 
8048 ZurIch 
Tel: 01-62-82·82 
Tlx: 56836 

UNITED KINGDOM 
Oage Eurosem Ltd. 
Haywood House 
High Street 
Pinner 
MIDDLESEX 
Tel: 01·868-0028 
Tlx: 24506 

Linburg Electronics Ltd. 
Hillend Industrial Estate 
Dunfermline 
SCOTLAND 
TeJ: (0383) 823222 
Tlx: 727438 

Macro-Marketing Ltd. 
396 Bath Road 
Slough, Berks 
TeJ: (06286) 4422 
Tlx: 847945 

Semiconductor Specialists (UK) Ltd. 
Carrot House 
High Street 
West Drayton 
MIDDLESEX 
Tel: (08954) 45522 
Tlx: 21958 

Woolley Components Ld. 
Tudor Road, Broadheath Ind. Est. 
Altrincham, CHESHIRE WA145AZ 
Tel: (061941) 1911 
Tlx: 669735 

YUGOSLAVIA 
Belram SA 
83 Avenue des Mimosas 
1150 Brussels, Belgium 
Tel: 734.33.32 734.26.19 
Tlx: 21790 

TAIWAN 
Don Business Corp. 3 FL 
354 Chang Chung Rd. 
TaIpei 
Tel: 571·2911 
Cable: "DONBC" TAIPEI 
Tlx: 25641 DONBC 

VENEZUELA 
P. Benavides SAL 
Avilanes a Aio 
Edtflclo Aio Carlbe, Local g 
La Candelaria 
Apartado #20249 
San Martin, Caracus 
Tel: 52 92 97 
Tlx: 21801 PBTH 

©1980 Siliconix incorporated 
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MANUFACTURING FACILITIES 

UNITED STATES 
Siliconi)( incorporated 
2201 Laurelwood Ad. 
Santa Clara, CA 95054 
Tel: (408) 988·8000 
Tlx: 910-338-0227 

HONG KONG 
Siliconix (HK) Ltd. 
5/6J7th Floors 
Liven House 
6Hi3. King Yip Street 
Kwun Tong. Kowloon 
Hong Kong 
Tel : 3-427151 
Tlx: 74449SlLXHX 

UNITED KINGDOM 
Siticonix Ltd. 
Morriston SWANSEA SA6 6NE 
Tel : (0792) 74681 
Th: : 48197 

TAIWAN 
Siliconix (Taiwan) ltd. 
Nantze Export Processing Zone 
Kaohsiung 
Tel : 362010, 362019 
The 78571235 

U.S. SALES OFFICES 

Eastern 
Sillconix Incorporated 
401 Broad Hollow Ad ., At. 110 
Expwy Plaza, Suite l120 
Melville, L. L. NY ,,747 
(516)694·8474 
Twx : 510-224-6508 

Si liconix incorporated 
395 Totten Pond Rd. 
Waltham, MA 02154 
(617)890·7180 
Twx: 710·324·1783 

Central 
Siliconix incorporated 
1040 S. Milwaukee, Suite 117 
Wheeling, IL 60090 
(3121541·0131 
Twx: 910-651·5977 

Silicon Ix incorporated 
4615 W. Streetsboro Rd . • 204 
Richfield, OH 44286 
(216)659·9305 
Twx: 810-427-2978 

EUROPEAN SALES OFFICES 

UNITED KINGDOM 
Sillconix Ltd . 
Brook House 
Northbrook Street 
Newbury. Berks 
RG131AH 
Tel : (0635)64846 
Tlx : 849357 

WEST GERMANY 
Siliconix GmbH 
Postfach 1340 
Johannesslrasse 27 
0 -7024 Filderstadt · l 
Te t: (0711 )702066 
Tlx : 7-255 553 

Northwestern 
Siliconix incorporated 
2201 Laurelwood Rd. 
Santa Clara, CA 95054 
(408)988·8000 
Twx: 910·338·0227 

Southwestern 
Siliconix incorporated 
1525 E. 17th SI. , Suite l 
Santa Ana, CA 92701 
(714)547·4474 
Twx: 910-595·2643 

FRANCE 
Siliconix S.A.R.L 
70· 72 Avenue du General de Gaulle 
Echat 660 
94022 Cretei l Cedex 
Tel : 377.12.51 
Tlx : Sitcom 230389F 
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FAR EAST SALES OFFICES 

HONG KONG 
Siliconix (H. K.) Ltd 
5/Sf71 h Floors 
liven House 
61 ·63 King Yip Street , Kwun Tong 
Kowloon , Hong Kong 
Tel : 3·427 151 
Tlx : 74449 SILX HX 

JAPAN 
Nippon Siliconix incorporated 
1-1, Uchisaiwai-cho , 2-chome 
Chlyoda-ku, Tokyo 100 
Tel : (03) 506·4670 
Tlx : J-23548 

TAIWAN 
SiliC(lnix (Taiwan) Ltd. 
Nanlze Export Processing Zone 
Kaohs lung 
Tet : 362010, 362019 
Tlx : 785 712 35 


