ANALOG DI CMOS
DEVICES Analog Switches with Data Latches

AD7590D1/AD7591D1/AD7592DI

FUNCTIONAL BLOCK DIAGRAMS
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GENERAL DESCRIPTION 14-Pin DIP
The AD7590D], AD7591DI and AD7592D] are a family of
protected (latch-proof) dielectrically isolated CMOS switches AD7592D1
featuring overvoltage protection up to +25V above the power i ~
supplies. Microprocessor interfacing is facilitated by the provision s [Caven & 1480
of on-chip data latches. ono[Z] ,/"" 1Bjoutt
The AD7590DI and AD7591DI consist of four independent /2 e 1L
SPST analog switches packaged in a 16-pin DIP, They differ a[ 4 | —i1)se
only in that the switch control logic is inverted. The AD7592DI ne(S \\L__ 10 ] out2
has two independent SPDT switches packaged in & 14-pin DIP. W-NE"> C_T_]m
voo[ 7 ERLE
TOP VIEW
(Notto Scale)
NC = NO CONNECT
CONTROL LOGIC (WK HELD LOW)
AD7590DI: Switch “ON” for Address “HIGH”
AD7591DI: Switch “ON” for Address “LOW™
AD7592D1: Address “HIGH” makes S1 to Out 1 and S3 to
Out 2
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AD7590D1/AD7591DI/AD7592DI-SPECIFICATIONS lemuids™ ~ ==

TA =
Ta= +25°C | 010 +70°C(K)
Parameter Model (K,8,T) ~25"Cto +85°C(B) | —55°Cto +125°C(T) | Unite Test Conditioss/Comments
ANALOG SWITCH
Analog Signal Range All =10 *10 10 Voits
Ron' Al 60 Quyp - 10V < Vg€ + 10V, Ips = ImA;
Al 90 120 150 {1 max “T'est Circuit 1
Rou Mnch’ All 2 Nuyp Vs =0,Ips— lmA
Row Match Drife? All 0.01 WV Cryp Vg=0,Ips - ImA
1,,OFF! AD75%D1 | 0.5 nA wyp Test Circuit 2
AD7591DI | S 50 200 nA max
1, OFF! Al 0.5 nA typ Test Circuits 2& 4
S S0 200 nA max
1u(Is)ON' All 0.5 nA typ Test Circuit 3
5 S0 200 nA max
Tour' AD7592D1 | 1 nAtyp Test Circuit 4
10 100 40 nA max
Cs(Cp)OFF* All 10 pFop
C5(Cp)ON? All 0 pFtyp
Cns(Csort) Al i pFuop
Cop(Css)® Al 0.5 pFuyp
Cour’ AD7592D1 | 40 pFop
DIGITALCONTROL
Vim! All 0.8 0.8 0.8 V max
Viny' All 24 24 24 Vmin
Cn'’ All 7 7 7 pFup
l""_u’lmn"‘ Al | 1 1 p.\mu VIN OOOIVDU
DYNAMICCHARACTERISTICS
N’ AD75%0DI | 250 380 380 ns max Test Circuit §
AD7591DI | 400 $00 00 0s max
torr’ AD75%0DI | 400 500 500 ns max Test Circuit §
AD7591D! | 250 380 80 ns Max
rRANGITION AD7592DI | 350 450 450 ns max Test Circuit 6
Write Pulse-Width (twp)? All 250 300 400 Dsmin See Figure |
Address Setup Time (t55)? All 300 300 400 ns min See Figure 1
Address Hold Time (ton) All 20 30 40 ns min See Figure 1
Off Isolation*
(Analog Input 10 Analog Output) All -85 dByp A, WR=0.8V; Vs= 10V (Pk-Pk);
f=1kHz, R, = 10k(}
Crosstalk’
(Digital Input to Analog Outpur) All S mV peak, typ | R = IMQ,C, = 15pF;
Vinu=3V, Voo =0V;
trise = (paLL = 2005,
; held HIGH
QIN
(éhuge Injection) All 55 pCryp Test Circuit 7
POWER SUPPLY
lpq' All 1 1.5 2 mA max Digital Inputs =V or Ving
Iss All 1 1 1 mA max
NOTES
'100% tested.

*Guarsateed, not production tested.
MTypical values for informarion oaly, not subject to resr.
“laputs are MOS gates typical current jess than 10nA.

Specifications subject 10 change wirhour notice
TIMING AND CONTROL SEQUENCE

Figure | shows the timing scquence for latching the switch

address inputs. The latches arc level scositive and, therefore, SN
while WK is held low the latches are transparcat and the switches A an iAo ovj: x_
respond to the address inputs. The digital inputs arc latched on " ) '—‘"i ta p—
the rising edge of WR. W : * £
]
NOTE: Al digital input signals rise and fall times messured ¥ b e
from 10% to 90% of 3V. tg = tp=20ns. Lo, AT-Ad VALIO TO WR HOLD TIME

tas: A1-Ad VALID TO WR SETUP TIME
tem: WR PULSE WIDTH

Figure 1. Timing and Control Sequence
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AD7590DI/AD7591D1/AD7592DI

ABSOLUTE MAXIMUM RATINGS*

(Ta = +25°C unless otherwise noted)

VDD WOND. i o sies 5 ondii s &SR SEN B 5 S +17V
VigwOND oo ¢ s © oinm 5 o 2 S  sosie =17V
Overvoltage at Vp (Vs), One Switch Only

(lsecsurge) . . .. ... ... i, Vpp +25V

orVss —25V

(Continuous) . ... .....ouveuuan Vpp +20V

or ng -20V

or 20mA , Whichever Occurs First

Switch Current (Ipg, Condnuous) . . . . . ....... S0mA
Switch Current (Ips, Surge)

Ims Durstion, 10% DutyCycle .. ......... 150mA
Digital Input Voltage Range . . . . . -0.3V 1o Vpp +0.3V
Power Dissipation (Any Package)

Upto FI9€C < 1 siziem wavn « scam & awoms 8 o 450mW

Derstes sbove +75Cby . . . ... ... ..... 6mW/C
Storage Temperature . . . . ... ..... -65°C 10 +150°C
Opersting Temperature

Plasuic (KN Versions) . . . . ... ....... 0to +70°C

Cerdip (BQ Versions) . . .. ....... —-25°C 10 +85°C

Cerdip (TQ Versions) . . . . ... .... -55C o +125°C

*Stresses above those listed under “Absolute Maximum Ratings” may
csuse permantnt damage to the device. This is a stress rating only, and
functional operation of the device at these or any other conditions sbove
Mmdnududnopcnnondmohhu:penﬁumnw

10 sbsolute mavimum rating conditions for extended
pcnodluytﬂuudcvmrdnhhty

CAUTION:

ORDERING GUIDE

Temperature Package
Model! Range Option?
AD7590DIKN 0°Co +70°C N-16
AD75%0DIKP 0°Co +70°C P-20A
AD7590DIBQ -25°Cto +85°C Q-16
AD75%0DITQ —55°Cto +125°C Q-16
AD7591DIKN 0°Cto +70°C N-16
AD7591DIKP 0°Cto +70°C P-20A
AD7591DIBQ —25°Crwo +85°C Q-16
AD7591DITQ ~55°Cro +125°C Q-16
AD7592DIKN 0°Cto +70°C N-14
AD7592DIKP 0°Cto +70°C P-20A
AD7592DIBQ —25°Cto +85°C Q-14
AD7592DITQ —-55°Cto +125°C Q-14
NOTES

'Toorder MIL-STD-883C, Class B processed parts, add /883B to part
number, Refer to the Analog Devices Miliary Products Databook (1990) for
military data theet.

N = Narrow Plastic DIP; P = Plastic Leaded Chip Carrier Q = Cerdip. For
Hermetic Surface Mount package, contact your Jocal sales office.

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

PIN CONFIGURATIONS
16-Pia DIP 14-Fin DIP
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AD7590D1/AD7591DI/AD7592DI

—0 Vop *+15V
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NOTE: CIRCLED DEVICES IN SEPARATE ISOLATED POCKETS.

© Vgg- 16V

Figure 2. Typical Output Switch Circuitry of AD7590D] Series

CIRCUIT DESCRIPTION

CMOS devices make excellent analog switches; however, problems
with overvoltage and latch-up phenomenon necessitated protection
circuitry. These protection circuits, however, either caused
degradation of important switch parameters such as Ron

or leakage, or provided only limited protection in the cvent of
overvoltage.

The AD7590DI scries switches utilize a dielectrically-isolated
CMOS fabrication process to eliminate the four-layer substrate
found in junction-isolated CMOS, thus providing latch-free
operation.

A typical switch channel is shown in Figure 2. The output
switching clement is comprised of device oumbers 4 and 5.
Openation is as follows: for an “ON” switch, (in+) is Vpp and
(in-) is Vgg from the driver circuits. Device oumbers 1 and 2
are “OFF” and number 3 in “ON". Hence, the backgates of the
P- and N-channel output devices (numbers 4 and 5) are tied
together and floating. The circled devices are located in scparate
dielectrically isolated pockets. Floating the output switch backgates
with the signal input increases the effective threshold voltage for
an applicd anslog signal, thus providing a flatter Roy versus Vs
respanse.

For an “OFF” switch, device number 3 is “OFF,” and the
backgates of devices 4 and S are ted through 1ki) resistors (Rl
and R2) to the respective supply voltages through the “ON"
devices 1 and 2.

If a voltage is applied to the S or D (OUT) terminal which
exceeds Vpp or Vgs, the S- or D-10-buckgate diode is forward
biased; however, R1 and R2 provide current limiting action to
the supplies.

An equivalent circuit of the output switch element in Figure 3
shows that, indeed, the 1k() limiting resistors are in series with
the backgates of the P- and Nchannel output devices — not in
series with the signal path between the S and D terminals.

It is possible to turn on an “OFF” switch by applying & voltage
in excess of Vpp or Vg to the S or D terminal. If a positive
stress voltage is applicd to the S or D terminal which exceeds
Vpp by a threshald, then the P-channel (device ) will turn on
creating a low impedance path between the S and D terminals.
A similar situation exists for negative stress voltages which
exceed Vgs. In this case the N-channel provides the low impedance
path between the S and D terminals. The limiting factor on the
overvoltage protection is the power dissipation of the package
and is =20V continuous (or 20mA whichever occurs first) above
the supply voltages.

s o

Figure 3. AD75900I Series Output Switch Diode-Equivalent-
Circuit
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AD7590D1/AD7591DI/AD7592Di

Typical Performance Characteristics and Test Circuits
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AD7590DI/AD7591DI/AD7592DI
Typical Switching Characteristics and Test Circuits

Note: Al digital input signal risa and fall times measured from 10% to 30% of 3V. r = tf = 20ns.

TEST CIRCUIT 5
SWITCHING TIME OF AD75%0DI AND AD7591D], ton, torr

+15V -8V
) T -
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10V —g D —o Vo :: : ll
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+18V - 15V

ADDRESS
=10V —y §1 80% 4 ~ — —————— — )( DRIVE {Vin)
ouTt —o Vo ov

FIOV —JS2 - | 1
n Wi g kit _I_ { 80% ]
@ | et ‘ I ' OUTPUT (Vo)
GND | | ;
& | j : 90%
|
)
S T PRI [
Lrranamon trnarsinon
TEST CIRCUIT 7
CHARGE INJECTION
+15V -5V
T T
e m—e— 1 Voo  Vss
I
I
|

Re | DL ADASA v SWITCH ON
]

EM.-T—-—o o +

Ve = A ' Le e il /

= —— INF [ ov SWITCH OFF
Lacdiccd R g *

é GND vO / AVo

% Qo= Cy XAV |
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AD7590D1/AD7591D1/AD7592DI

MECHANICAL INFORMATION
OUTLINE DIMENSIONS

Dimensions shown in inches and (mm).

14-PIN CERDIP PACKAGE (SUFFIX Q)

an ok

14-PIN PLASTIC DIP (SUFFIX N)

ML N £ S

E seun
LEL L)
J !
ATAVATATAvATS
g2 o
‘2 : — N
'{ ll A 510 Q001
v i "’1'7 ™ 08}
b

o | a1p W
P— ey M M

a6 A8 .
] =
0N NEs 402 A IOK oLs g m
Tem nw ?i‘iﬁ' o oAb
i SR G4 Tow ATYD OVAK O ALLOY €2 e KD S TERCATeS avan 08 Aoy 47
AD7592D1 14-PIN CERAMIC DIP* AD7592D!
F 0.3 (.03}
0.7 (1.08)
L (R Y L) _| 012 (3.08;
2 TH ean 1 o0e Aln
i . A
& — T
; J oM wes ace P08
Tmaw == so o 3on
LT
088 (4% cazm oxs o9 0,308 79}
05 W) ﬂ“ wan iﬁ ao
sdgwie! %‘n};f:?&? %ﬂ‘v"«m
AD7592Di
16-PIN PLASTIC DIP (SUFFIX N) 16-PIN CERDIP PACKAGE (SUFFIX Q)
026 a0
L)

| oMé MW | 0.308 (1w
{ Hame D~y
T ow aee

T Y \_‘T
i} ow oo !‘-

ﬂ |

4“ .J 0.012 0 308)
g supme  smom oo
0008 (\B] 00W M3 o098 24N
&ﬁ.%d:’a‘:;m.uma Ea I 00D o THLPLATIO REVAR OR ALLDY &3
AD75900’. AD759 1DI AD7580DI, AD7581D/
16-PIN CERAMIC DIP*
03 OAN
T2
J Ea—
ST =R
1
.’ ﬂ )
T
.] L ‘.'l'.‘,‘,‘: Y 1YY
.-—'—. 0.088 0. 20D
L] -«L.’J .b Qxe ‘z =
.“ ﬂ.l “ s .- nan 0294 74T
LEAD #O. | DENTINILD BY DO
\m‘ll"':ﬂ:r‘? \’“ MATID
AD7590DI, AD7591DI
ANALOS DEVICRS REAWVES TO RIGHT TO S48P CERANC
PACRAGES Tt LUEU OF CEROIF PACRADES.



AD7530D1/AD7591DI/AD7592DI

OUTLINE DIMENSIONS
Dimensions shown in inches and (mm).
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