ANALOG
DEVICES

LC*MOS

Precision 5 V Quad SPST Switches

ADC661/ ADGB62/ ADC663

FEATURES

+5 V, =5 V Power Supplies

Ultralow Power Dissipation (<0.5 pW)
Low Leakage (<100 pA)

Low On Resistance (<50 £)

Fast Switching Times

Low Charge Injection

TTL/CMOS Compatible

TSSOP Package

APPLICATIONS

Battery Powered Instruments
Single Supply Systems
Remote Powered Equipment
+5 V Supply Systems
Computer Peripherals such as Disk Drives
Precision Instrumentation
Audio and Video Switching
Automatic Test Equipment
Precision Data Acquisition
Sample Hold Systems
Communication Systems

GENERAL DESCRIPTION

TheADG 661,AD G 662 and AD G 663 arem onolthic CM ¢ S
devices com prising four hdependently selectable sw fches.

T hese sw itches atuire bw, wellcontrolled on resistance and

w e analog sinal range, m akhg them iHeal orprecision analog
signal sw fiching.

T hey are Ebricated usnhg Analeg D evices'advanced Inear
compatbE CM O S (LC MO S) process, which offers benefits of
Iow leakage currents, ulralow power dissipation and low capaci—
tance Hr fast sw frhihg gpeedsw ith m hin um charge hecton.
T he on resistance profik is very flat over the fullanaleg hput
range ensuring excellent Iineartty and low distortion when

aw tching audio simals. Fast sw ich g speed coupled with high
simalbandw Klth also m ake the parts suftabk Horvideo signal
s tchihg. CM O S constuction ensures ultralow pow er dissipa—
tin m aking the parts ideally sutted orportable and batery
powered Istum ents.

The ADG 661,AD G 662 and AD G €63 contahh Hur hdepen-—

dent SPST swiches.The AD G 661 and AD G 662 differonly I
that the digitalcontrol bgic s mverted . The AD G 661 sw ffiches
are tumed on w ih a lgic bw on the approprate control nput,
whil a logic high is required forthe AD G 602.The AD G 663

has tw o sw ichesw ith digital contrellogic shn flarto thatofthe
AD G 66l, while the logic is mverted on the othertw o sw iches.
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SWITCHES SHOWN FOR A LOGIC "1" INPUT

Each swich conductsequally well m both directionswhen O N
and has an mput signal range that extends t© the supplies. In the
CFF condition, signal evelsup to the suppliesare blocked .A 1L
aw fches exhibit break-before-m ake sw itchhg action feruse In

m ultdp kexer app lications. Inherent In the design is low charge
hecton orm hin um Tansentswhen sw fching the digital
nputs.

PRODUCT HIGHLIGHTS

1. +5V Shgk Supply O peration
TheADG 661, AD G 662 and AD G 663 offerhigh perfor-
m ance, hchidhg w on resistance and w ide sinal range,
lly specified and guaranteed with £5 V and +5 V supply
rails.

2. U Yralow PowerD isspation
CM O 8 construction ensuresulralow power dissipation .

3. Low Rgy

4., Brak-Before M ake Sw frhhg
T his prevents channel shorting w hen the sw tches are config-
ured asam ultiplexer.
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ADGH61/ ADGE62/ ADC663—SPECI FICATIONS'

Dual Supply (vio= +5v = 10%, V= -5+ 10%, GND= 0, unless otherwise noted)

B Verdions
Parameter +25C -40°C to +85°C Units Test Conditions/‘Comments
ANALOG SW ITCH
Analog Sinal Range Vpp 10 Ve V
Ron 30 Q4p Vy= 35Vto+35V,L=-10mA;
38 50 Qm ax Vyp = +45V,Vaee= 45V
LEAKACE CURRENTS Vop = +55V,Veg= 55V
Source OFF Leakage I (OFF) +0.025 nd p Vp =145V, V=245V,
t0.1 2.5 nA max TestCircui 2
D rah OFF Leakage I, (©FF) +0.025 nA typ Vy = T45V,Ve=t45V;
0.1 2.5 nA max TestCircuit 2
ChannelON Leakage L, I {ON) +0.05 nA typ Vp =Ve=245V;
0.2 +5 nA max TestC irouit 3
DIGITAL INPUTS
InputH igh Voltage, Vg 24 Vmn
Input Low Voltage, V1 0.8 V max
Input C urrent
Iy or Iyu 0.005 MA G Vg =VyLorVyy
0.1 MA m ax
DYNAM IC CHARACTERIST IT &°
ton 150 nstyp Ry =300Q,C,=35pF;
275 nsmax Ve=13V;TestCirouitd
torr 55 nstyp Ry =300Q,C,=35pF;
120 nsmax Ve=13V;TestC ircuit 4
BrakBebhreM ake T me D ey, & 80 nstyp Ry =300€Q,C,=35pF;
(D G 663 0 nly) Vg = Ven= +3V; TestC drut 5
C harge Tngction 6 pC Wwp Ve=0V,Rz=0Q,C,=10nF;
TestC Ircuit o
O FF Isolation 70 dB yp Ry =508,C,=5pF,f=1MHz;
TestC ircuit 7
C hanneHo-C hannel C resstalk 20 dbB typ R, =50Q,C,=5pF,f=1MHz;
TestC ircui 8
Cs OFF) 9 Bl typ f=1MHz
C, OFF) 9 pF tp f=1MHz
Cp,CstON) 28 pF tp f=1MHz
POWERREQUIREMENTS
+4 5455 V omnmax
Vob -4.54.5 YV om nm ax
Lo 0.0001 MA typ Vpp = +55V,Vge= 5.5V
1 MA m ax D igtalnputs=0V orbV
Lee 0.0001 MA typ
1 MA m ax

NOTES
T em perature ranges are as ©low s: B Versbns, —40°C o +R5°C |
G uamnteed by desin, not sub got o producton test.

Specifications sub®ct © change w thoutnotice,

_o_ REV. 0



Single SUPPIY (v, = +5V + 10%, Vis= 0V, GND= 0V, unless otherwise noted)

ADC661/ ADG662/ ADCH63

B Versions
Parameter +25°C -40°C {0 +85°C Units Test Conditions/Comments
ANALOG SWITCH
Analg SignalRange 0V toVpp v
Ron 45 Qtyp Vp=0Vt+35V,L=-10mA;
68 75 Qmax Vop = +45V
LEAKAGE CURRENTS Vpp = +55V
Soure OFF Leakage I, (OFF) +0.025 nA typ Vp=45VAV,Vg=1VALV;
+0.1 t25 nA m ax TestCircuit 2
D rain OFF Leakage I, QFF) +0.025 nA typ Vo =45VAV,Ve=1VASV;
t0.1 t2.5 nA max TestCircui 2
ChannelON Leakage I, I; ON) +0.05 nA tp Vp=Vg=+45VA1V;
t02 5 nA max TestCircuit 3
DIGITAL INPUTS
InputH igh Volage, Vyy 24 Vmh
InputLow Voltage, Vmr 0.8 YV omax
Input C urrent
Iy or Iyw 0.005 WA P V=V 0rVoyy
0.1 MA m ax
DYNAM IC CHARACTERIST IC &°
ton 250 ns typ R;=300Q,C, =35pF;
400 nsmax Ve= +2V;TestCircuit 4
torp 45 nstyp Rp=300Q,C,=35pF;
100 nsmax Veg= +2V;TestCircuitd
BrakBeforeM akeTmeDelay, § 140 nstyp Ry =300Q,C,=35pF;
(AD G 663 Only) Va1 = Vgn=+2V;TestCicuits
C harge In ction 12 pC tvp Ve=0V,Rg=08,C=10nF;
TestC frcut 6
O FF Isolation 70 dB typ R,=508,C,=5pF,f=1MHz;
TestC frcut 7
C hannekto-C hannel C rosstalk 90 dB tp Ry =50Q,C, =5pF,f=1MHz;
TestC ircut 8
C. OFF) 9 BF yp f=1MHz
C, OFF) 9 pF typ f=1MHz
Co,Cs ON) 28 £F typ f=1MHz
POWERREQUIREM ENTS
AT +4545.5 V m I ax
oo 0.0001 HA typ Vop = +55V
1 HA m ax Digtal hputs= 0V ordV
NOTES
T em pemture manges are as ©1low s: B Versions, —40°C o +35°C .
*G uaranteed by desim, not sub Rt to producton test.
Specifications sub®ct © change w ithout notice,
REV. 0 —-3—



ADC661/ADC662/ ADC663

ABSOLUTE MAXIMUM RATINGS'

IT 5 = +25°C unless othemw Is= noted)

W 10 Vias v e te e ettt ettt e +44V
Vop O ND ottt e 03V iw+25V
A e e 5 T Y03V o 25V

Anabg, D gislhputs ... e.. .. Vs 2V o Vpp +2V or
30mA, W hichever O ccurs F irst
C ontucous C urrent, S orD

Peak Cunent, S orD

Pulsedatlm s 10% Duty Cyclem ax)
O perating T em perature Range

Industrial B Version) . ...veeeerrreenns -40°C to +85°C
Storage Tem peratureRange ..o .vvee v vn.. -65°C to +150°C

Jinction Tem peratllre ... v v i e e e +150°C
TSS0OP Package, PowerD dssfpation . ............. 450 m W
Op Themalmpedance .. ..., 115°C W
Or Themalmpedance .. .... i e 38°Cc

Lead T em persture, Scldering
VaporPhase (60 secs)
hitared (15 secs)

+215°C
+220°C

NOTES

!Stressss above those lised under Absolite M axin urm Ratings m ay rauss pemn a—
nentdam age t© the device . T his isa smessrathgeonly; iinctionalopemtion ofthe
device at thess or any other ronditions above those listed i the cpemtinal
sectbng ofthis specification isnect in plisd . E xposure t© sbsolutem axin unm mthyg
ronditibnis ©r extended pericds m ay affect device reliability. O nly one absolute
maxin wn ratngm ay be applied at any cne tine.

0 vervoltagesat TN , S or D willbe <lam ped by intemal diodes. © urent shoukl be
Iin ited o the maxin urm ratings given.

ORDERING GUIDE

Temperature Package Package
M odel Range D escription Option
ADG661BRU -40°C o +85°C 16-Lead T S5CP RU -16
AD G 662BRU -40°C to +85°C 16-Lead T 88CP RU-16
AD G 663BRU -40°C to +85°C 16-Lead T 880 P RU-16

CAUTION

ESD

functionaliy .

felectrostatic discharge) sensitve device. E lectrostatic charges as high as 4000 V madily
accum ulate on the hum an body and test equiom ent and can dischame w thout detection.
Alhcugh the AD G 661/AD G 662/AD G 663 fratures proprietary ESD protection circultry, per-
m anentdam age m ay occur on devices sub goted to high energy electrostatic discharges. T here-
fore, proper ESD precautions are recom m ended to aveid perfom ance degradation or koss of

WARNI NG

i ESD SENSITIVE DEVICE

REV.0O



ADC661/ ADCH62/ ADCH63

Tablel. Truth Table (AD G681/ADG662)

IN1 E .
D1 [2]
$1[z] Apaest
vss[2] ADGBB2

onp [5] ADGEES

——

PIN CONFIGURATION

[16] IN2
15] D2
4] s2
EI Voo
[12] MC

TOP VIEW
s4 E {Not to Scala) E 83

D4[7]
IN4 [5]

1] b3
] IN3

NC = NO CONNECT

ADG661In ADG662In | Switch Condition
0 1 ON
1 0 OFF

Tablell. Truth Table (ADG663)

Logic Switch 1, 4 Switch 2, 3
0 CFF ON
1 ON CFF

REV. 0

TERMINOLOGY

VDD
VSS

GND

5

D

N

Ron

L OFF)
L, ©FF)
L, % ©N)
Vp V)
Ce (OFF)
Cp OFF)
Cp,Ca (ON)
ton

1})E‘E‘

B

C rosstalk

O 1f Isolation

Charge
Ingction

M ost positive pow er supply potential.

M ostnegative pow er suppl potentialn

dual supplis. In shigke supply applications,
itmaybe connected o GND

G round {0 V) Reference.

Scure Tem mal. M ay be an hputorcutput.
Dran Tem hal.M ay be an lhput croutput.
Legic Contrel nput.

Ohm ic resistance between D and S.

Scurce kakage currentw ith the sw itch "OFF X
D ra1n kakage currentw ith the swich “OFF Y
C hannel leakage curnentw ith the sw Ich "ON ./
Analog voltage on tem halsD , S.

“OFF” Swich Scurce C apacitance.

“OFF” Swich D rah C apaciance.

“ON* Switch C apaciance.

D elay betw een applying the digital control
hputand the output sw fchihg on.

D elay betw een applying the digital control
Tput and the output sw tching oftf.

“OFF” tin e or O N ” tin e m easured between
the 90% points ofboth sw itches, when

W fchmg from one address state to another.
A measure ofunwanted skimalwhich is
coupled through from one channel to another
as a result cfparastic capaciance.

A m easure cfunwanted signal coupling
through an “OFF” switch.

A m easure of the glifich In pulse tanstered
from the digttal hput to analeg cutput durhg
aw ffching.




ADC661/ADCB62/ ADG663
Typical Performance Characteristics
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ADC661/ ADCH62/ ADCH63

Test Circuits

Ips
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D
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Ig (OFF)

Ip (OFF)

Ip (ON)

3. On Leakage

o

@ § ~_ D O J_
R I T s
Vs i Ron = V1/ps
1. On Resistance 2. Off Leakage
VYoo
D.1nF
F 3V
VYoo Vin ADGB61  50% —‘—50%
s D
J_ ;rc » l OVout 3V \
] AL CL ViIN apGes2 - 50% 1 s0%
Vs N D ! 3000 T 35pF ] R
; 9% 90%
GND Vsg Vour
i o.mFi —
Vss fon torr
4. Switching Times
Voo
0.1uF
;ﬂ—i 3V __
VYoo 50% 50%
s1 D1
v
51 :’rc oo N
I v,
82 D2 ouT2
Va2 :+1: rt - )
IN1, IN2 I Rz J_cu
‘D—' 3omI35pF
Vi GND__ Vss | L L -
ﬁup i [— —i 1o
Vas
5. Break-Before-Make Time Delay
Voo
av
Voo
I As | S S\ D Vin
1 r%——@\—TOVOUT
[ ! oL
L_ s J' IN 1 gwnF ‘
L= -|>—' v /
out AVOUT
GND Vss Qunu= CL X AVour
Vsg
6. Charge Infection
REV. 0 —7—
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ADG661/ADG662/ ADG663
Test Circuits (Continued)

Voo
D.1pF ;
Voo

SD\{\:D
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GND Vss
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85

7. Off Isolation

sV
b : s o swW - +
- R : B 3| regce
R GND ¥ Vin—{+ Swa C3 1ooopr | ©PO7 Vour
00 -g = -; AD845 = ::):/' S 75“§ —:
CHANNEL TO CHANNEL | | p n | ZZDD‘;EI 5V
D1pF CROSSTALK = 20 x LOG [Ve/Vour] _sv __|>_| L
Vss ADGE61 -
ADG662
8. Channel-to-Channel Crosstalk ADG663
= -5V
Figure 8. Accurate Sample-and-Hold
OUTLINE DIMENSIONS
[ in ensions shown in inches and fam ).
16-Lead TSSOP
(RU-16)
0.201 (5.10)
0.193 (290)
AAARARAD
_r 16 )
~ o sz
L 1 ES
sls alg
R *’JL
ol B EE S
PIN 1
0.006 (0.15)
D0.002 (D.D5) D.0433
il
FTa> W il MAX T s> DO2B(0.70) I
0.0256 0.0118 (D.30) T D.020(0.50)
SEATING (0.65) m) 0.0079 (0.20)
PLANE ‘gge ™ ) 0.0035 (0.090)
—8— REV. 0

APPLICATION

Figure 9 illistrates a precise, sam pkand-hold circuit. An

AD 845 Isused as the mputbutferwhik the output operational
am plifierisan ¢ P 07.D urhg the track m ode, SW 1 is closed and
the cutputVyy follow sthe mput signalV 4 - In the hed m cde,
SW 1 is cpened and the sinalis held by the hold capacitorCy .

D ue to sw ich and capacior kakage, the volage on the hold
capactorw illdecrease with tine. The AD G 661 AD G 662/

AD G 663 m nin Izes this droop due o is bw lakage specifica—
tons. T he droop rate is furtherm in ized by the use ofa poly—
styrene hold capacitor. T he droop rmate forthe circutt shown is
typirally 15 UV {is.

A second sw itch SW 2, which operates In parallel with SW 1, 1is
nchided I this cirmuit to reduce pedestal ernor. Sihce both

=w ffiches w ill be at the sam e potential, they w illhave a differen—
taletfecton the opam p OP 07 which willm Inin ize charge
nection effects. Pedestalentor s al reduced by the com pensa—
tion network Rp and C¢ . T his com pensation netw cork also e
duces the hold tin e glitch whil cptin izing the acquisiticn tin e.
U sing the iustrated op am ps and com ponent valuies, the pedes-
wlerrorhasam axin um valie ofbmV overthet3 V hput
range. T he acquistion tin e 82 5 m swhik the sstfihg tin e is
185 us.

+5V I
é 2200pF -[
e
I
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