ANALOG LC?MOS
DEVICES | Quad SPST Switches

ADG201A/ADG202A

FEATURES FUNCTIONAL BLOCK DIAGRAMS
44V Supply Maximum Rating
+15V Analog Signal Range ADGZ01A ADG202A
Low Roy (6002) e Lost
Low Leakage (0.5nA} N1 °-—D° L Nt G—D---[
Break Before Make Switching o D1 o 01
Extended Plastic Temperature Range oS los2
(—40°C to +85°C) N2 &—Do L mzo—-D-——E
Low Power Dissipation {33mW) fo 02 [or2
Available in 16-Lead DIP/ SOIC and g res joss
20-Lead PLCC/LCCC Packages e “—‘D"' rd o o —D-"[
Superior Second Source: [© 03 o 03
ADG201A Replaces DG201A, HI-201 el D BT |mo-—{>--- E*’s‘
ADG202A Replaces DG202 L‘_o e -
SWITCHES SHOWN FOR A LOGIC “1” INPUT
GENERAL DESCRIPTION PRODUCT HIGHLIGHTS
The ADG201A and ADG202A are monolithic CMOS devices 1. Extended Signal Range:
compnsmg four independently selectable switches. They are These switches are fabricated on an enhanced LC2MOS
gned on an enh d LC*MOS process which gives an in- process, resulting in high breakdown and an increased analog
creased signal handling capability of = 15V. These switches also signal range of +15V.
feature high switching speeds and low Ron. 2. Single Supply Operation:
The ADG201A and ADG202A consist of four SPST switches. For applications where the analog signal is unipolar (0V to
They differ only in that the digital control logic is inverted. All 15V), the switches can be operated from a single + 15V
devices exhibit break before make switching action. Inherent in supply.
thg dc§ign is loyv .chafge injection for minimum tra.nsient_s when 3. Low Leakage:
switching the digital inputs. Leakage currents in the range of S00pA make these switches

suitable for high precision circuits. The added feature of
Break before Make allows for multiple outputs to be tied
together for multiplexer applications while keeping leakage
errors to a minimum.
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ADGZD] A/ ADGZOZA— SPECIF|CAT|0NS (Vop = +15V, Vg = —15V, unless otherwise specified)

K Version B Version T Version
—40°Cto —40°Cto ~55°Cto
Parameter 25°C +85°C 25°C +85°C 25°C +125°C Units Test Conditions
ANALOG SWITCH
Analog Signal Range *15 +15 +15 +15 +15 *15 Volts
Ron 60 60 60 Qiyp —10V=Vss + 10V
90 145 90 145 %0 145 ) max Ips=1.0mA
Test Circuit 1
Ronvs. Vo (Vs) 20 20 20 %1yp
Ron Drift 0.5 0.5 0.5 %/°C typ
Ron Match 5 5 5 % typ Vs=0V,Ips=1mA
1s(OFF) 0.5 0.5 0.5 nAtyp Vp= *14V; Vg +14V; Test Circuit 2
OFF Input Leakage 2 100 2 100 1 100 nA max
1p(OFF) 0.5 0.5 0.5 nAtyp Vp= = 14V; V5= +14V; Test Circuit 2
OFF Output Leakage 2 100 2 100 1 100 nA max
Ip(ON) 0.5 0.5 0.5 nAtyp Vp = = 14V; Test Circuit 3
ON Channel Leakage 2 200 2 200 1 200 nA max )
DIGITAL CONTROL
Vinu, Input High Voltage 2.4 2.4 2.4 Vmin
VN, Input Low Voltage 0.8 0.8 0.8 V max
Iyne or Iyng 1 1 1 wA max
DYNAMIC CHARACTERISTICS
toPEN 30 30 30 nstyp
ton' 300 300 300 ns max Test Circuit 4
OFF 250 250 250 ns max TestCircuit 4
OFF Isolation 80 80 80 dBtyp Vs=10V(p-p); f= 100kHz
Ry =750; Test Circuit 6
Channel-to-Channel Crosstalk 80 80 80 dBtyp Test Circuit 7
Cs(OFF) S 5 5 pFiyp
Cp(OFF) 5 5 5 pFyp
Cp,Cs(ON) 16 16 16 pFtyp
Cpn Digital Input Capacitance 5 5 5 pFiyp
Qin;yCharge Injection 20 20 20 pCtyp R =00;Cy = 1000pF; Vs =0V
Test Circuit S
POWER SUPPLY
Ipp 0.6 0.6 0.6 mA typ Digital Inputs = Vynp or Vinu
Ipp 2 2 2 mA max
Iss 0.1 0.1 0.1 mA typ
Iss 0.2 0.2 0.2 mA max
Power Dissipation 33 33 33 mW max
NOTES
'Sample tested at 25°C to ensure compliance.
Specifications subject to change without notice.
ABSOLUTE MAXIMUM RATINGS*
(Ta= +25°C unless otherwise stated)
Power Dissipation (Any Package)
Y,"D - gﬁD """""""""""" ;:X UPto #75%C « v v veeeee e 470mW
VDD """""""""""" Derates above +75°Cby . . . . . . ... . ... 6mW/°C
sstoGND . . . . ... oo —-25V .
Analog Inputs! Operating Tfemperature'
Voltage at S, D Ve —0.3V 1o Commercial (K Version) . . .. ..... —40°C to +85°C
a8 P et S\s, + 0.3V Industrial (B Version) . . . . . . . . . .. —40°C to +85°C
. b 7 Extended (T Version) . . . . . . . . ... —55°C to +125°C
Continuous Current, SorD . . .. . .. ... ... 30mA o o
Storage Temperature Range . . . . . . . .. —65°C 1o +150°C
Pulsed Current Sor D Lead T (Soldering 10sec) +300°C
1ms Duration, 10% Duty Cycle . . ... .. ... 70mA cad Temperature (Soldering 1Usec) . - - -« - - - -
Digital Inputs’
VoltageatIN . . . ... ... ......... Vgs —2V 1o NOTE
Vpp +2Vor Overvoltage at IN, S or D will be clamped by diodes. Current should be

20mA, Whichever Occurs First

*COMMENT: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating only
and functional operation of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

Exp o

any one time.
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limited to the Maximum Rating above.

rating conditions for extended periods may affect device reliability. Only one Absolute Maximum Rating may be applied at
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ADG201A/ADG202A

CAUTION

ESD (electrostatic discharge) sensitive device. The digital control inputs are diode protect-
ed; however, permanent damage may occur on unconnected devices subject to high energy
electrostatic fields. Unused devices must be stored in conductive foamn or shunts. The protective
foam should be discharged to the destination socket before devices are removed.

WARNING!

A

ESD SENSITWVE DEVICE

This Materi al
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—15V

ORDERING GUIDE
Temperature Package
Model" Range Option?
ADG201AKN —40°C1o +85°C N-16
ADG201AKR —40°Cto +85°C R-16A
ADG201AKP —40°Cto +85°C P-20A NOTES
ADG201ABQ —40°Cto +85°C Q-16 1To order MIL-STD-883, Class
o o - -883, B processed parts, add /883B to T grade part
ADG201ATQ | —55°Cto +125°C | Q-16 numbers. See Analog Devices Military Products Databook (1990) for
ADG201ATE —55°Cto +125°C | E-20A 2military data sheet.
S 'N = Plastic DIP; R = 0.15" Small Outline IC (SOIC); P = Plastic Leaded
ADG202AKN —40°Cto +85°C | N-16 Chip Carrier (PLCC); Q = Cerdip; E = Leadless Ceramic Chip Carrier
ggggggﬁg - :gog to + gg% Ili-lﬁA (LCCC). For outline information see Package Information section.
= to + -20A
ADG202ABQ —40°Cto +85°C Q-16
ADG202ATQ —55°Cto +125°C | Q-16
ADG202ATE —55°Cto +125°C | E-20A
PIN CONFIGURATIONS
DIP, SOIC LCCC PLCC
s 2g 2y
U sEg2s [31[2][+][20]]ns]
N1 il e E Nz 3 2 20 19 °
p1f2 15| D2 4=
B [14] s2 s1e v 18 82 ADG201A
vie [1] ADGag2A  [=] Voo Ve ® ADGZ02A 7 Yoo Nor e
TOP VIEW Ne ¢ TOP VIEW 16 NC {Not to Scale}
oo 5] Wt Eh, [ ~e GND 7 {Not to Scale} 15 NC
sa E E s3 S48 14 s3
D4 E E D3
iNe [ 8 9| N3 9 101 12 13 [o][11]]12] |13}
= = 2138238 NN
NC = NO CONNECT NC = NO CONNECT NC = NO CONNECT
ADG201A/ADG202A FUNCTIONAL DIAGRAM Voo
18V | [
i 3
Voo sv sv
- GENERATOR
IN
°‘{ > v _{: roueve:
o5 " SHIFTER
oo N 1
vIT . HT 1
:’1’_ -1 Vas

Figure 1. Typical Digital Input Cell
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ADG201A/ADG202A — Typical Performance Characteristics

The switches are guaranteed fu
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| with reduced single or dual supplies down to 4.5V.
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Test Circuits —ADG201A/ADG202A

Ios
——

-@

v

S 3\GD

Vs =

v

Ron=V1/ips

Test Circuit 1

Is (OFF)

= _ F14V

v

Test Circuit 2

0 Vo

GND  Vss

S 330¢
q 3

2
14pF

- 15V

Co

! nF

— )
—I-_aJ _Do-.l
Vin GND Vg5
=
+15V
Voo

<+

Test Circuit 4

AD711

Vo

(:
L

lo [OFF) S .

?{ o (ON)

+18V

*

Test Circuit 3

3v
ADG20tA

R
g

Vi
ADG202A

i
§
7

5V
Vin

I
!
90% | 90%
Vo |
[
1
d

.

Vo AVo
QINJ=C, x AVo !

Test Circuit 5. Charge Injection

ADG201A V=5V
ADG. Vin=

OFFISOLATION =
20x LOG VgV

Test Circuit 6. Off Isolation
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Test Circuit 7. Channei-to-Channel Crosstalk
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ADG201A/ADG202A

TERMINOLOGY

Ron
Ron Martch
Is (OFF)

Ip (OFF)
Ip (ON)

Vp (Vs)

Cs (OFF)
Cp (OFF)
Cin

Cp, Cs (ON)

Ohmic resistance between terminals OUT and §
Difference between the Roy of any two channels
Source terminal leakage current when the switch
is off

Drain terminal leakage current when the switch
is off

Leakage current that flows from the closed switch
into the body

Analog voltage on terminal D, §

Switch input capacitance “OFF” condition
Switch output capacitance “OFF” condition
Digital input capacitance

Input or output capacitance when the switch

is on
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LoFF

tOPEN

VinL
Vinu

Inve ()
Vpp

Vss

Ipp

Iss

Delay time between the 50% and 90% points of
the digital input and switch “ON" condition
Delay time between the 50% and 90% points of
the digital input and switch “OFF” condition
“OFF” time measured between 50% points of
both switches, which are connected as a multi-
plexer, when switching from one address state to
another

Maximum Input Voltage for a Logic Low
Minimum Input Voltage for a Logic High
Input current of the digital input

Most positive voltage supply

Most negative voltage supply

Positive supply current

Negative supply current
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