ANALOG
DEVICES

FEATURES
Latch-Proof
Overvoltage-Proof: 25V

Low Ry 7582

Low Dissipation: 3mW

TTL/CMOS Direct Interface
Silicon-Nitride Passivated

Monolithic Dielectrically-lsolated CMO:3

GENERAL DESCRIPTION

The AD7510DI, AD7511DI and AD7512DI are a family of
latch proof dielectrically isolated CMOS switches featuring
overvoltage protection up to +25V above “he power supplies.
These benefits are obtained without sacrificing the low “ON”’
resistance (7582) or low leakage current (400pA), the main
features of an analog switch.

The AD7510D1 and AD7511DI consist of four independent
SPST analog switches packaged in a 16-pint DIP. They differ
only in that the digital control logic is inverted. The AD7512DI
has two independent SPDT switches packaged in a 14-pin DIP.

Very low power dissipation, overvoltage protection and TTL/
CMOS direct interfacing are achieved by combining a unique
circuit design and a dielectrically isolated CMOS process.
Silicon nitride passivation ensures long term stability while
monolithic construction provides reliability.

PIN CONFIGURATIONS

|

ORDERING INFORMATION

DI CMOS
Protected Analog Switches

Plastic Ceramic Operating
(Suffix N) (Suffix D) Temperature
Range
AD7510DIJN
AD7510DIKN
AD7511DIJN 0to +70°C
AD7511DIKN
AD7512DIJN
AD7512DIKN
AD7510DIJD
AD7510DIKD
:g;ziiggg) —25°C o +85°C
AD7512DIJD
AD7512DIKD
AD7510DISD
AD7511DISD
AD7511DITD | -55°Cto +125°C
AD7512DISD
AD7512DITD

AD7510D!

AD7S1101 (TOP VIEW)
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CONTROL LOGIC

AD7510DI: Switch “ON” for Address “HIGH”
AD7511DI: Switch “ON” for Address “LOW”
AD7512DI1: Address “HIGH” makes S1 to Out 1 and S3 to

Out 2
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SPEC::IF"BAT'(,NS (Vpp = +15V, Vgs = —15V unless atherwise noted)

COMMERCIAL VERSIONS (J, K)

PARAMETER MODEL VERSIONM +25°C 0 to +70°C (N) TEST CONDITIONS
-25°C to +85°C (D)

ANALOG SWITCH
1

Ron All I, K 758 typ, 10082 max 17582 max -10V <V < +10V
Rgy Vs Vp (Vg) All 1, K 20% typ Ihs = 1.0mA
Ry Drift All J.K +0.5%/°C typ
Ron ]I;’[a::h All J. K 1% typ Vg = 0, Iyg = 1.0mA
rir
ﬁ‘;i‘ch All J.K 0.01%/°C typ
Ip, (Ig) OFF! All ], K 0.5nA typ, 5nA max 500nA max Vp = -10V, V¢ = +10V and
Vp = +10V, Vg = -10V
Ip (s)on’ All J,K 10nA max Vg =Vp = +10V
Vg =Vp =-10V
bur' AD7512DI ], K 15nA max 1500nA max Vg1 = Vour = ¥10V, Vg, = F10V
and Vg, = Voyyp = £10V, Vg = F10V
DIGITAL CONTROL
Vint All J, K 0.8V max
ViNH All J 3.0V min
All K 2.4V min
Cn All LK 3pF typ
i | All J.K 10nA max Vin = Vbb
I All JLK 10nA max V=0
DYNAMIC
CHARACTERISTICS
toN AD7510DI ], K 180ns typ
AD7511DI ], K 350ns typ
Vi = 0 to +3.0V
tOFF AD7510DI  J, K 350ns typ = 0to3
AD7511DI ], K 180ns typ
YTRANSITION AD7512D1I ], K 300ns typ
Cs (Cp)OFF All J. X 8pF typ
Cg (Cp)ON All J, K 17pF typ
Cps (Cs__ouT! All J.K 1pF typ Vp (Vg) = 0V
Cpp (Cgg) All 1K 0.5pF typ
Cour AD7512DI ], K 17pF typ
All ], K 30pC t Measured at S or D terminal.
A pt-fvp Gy = 1000pF, Vp = 0 to 3V,
Vp (Vg) = +10V to -10V
POWER SUPPLY
. All }, K 5004A max L
DD ' A =V
[Ssl All 1K 100uA max 11 digital inputs INH
Iy All J.K 1004A max .
DD , _
ISSI All 1. K 100uA max All digital inputs = V.

NOTES:

' 100% tested.

2 Guaranteed, not production tested.

3 A pullup resistor, typically 1-2kQ is required to make “J” versions TTL compatible.

Specifications subject to change without notice.
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MILITARY VERSIONS (S, T)

PARAMETER MODEL  VERSION +25°C -55°C to +125°C  TEST CONDITIONS
ANALOG SWITCH
Ron' All S, T 1009 max 1758 max ~10V <V < +10V
Ipg = ImA
Ip Us)opr All S, T 3nA max 200nA max Vp = =10V, Vg = +10V and
Vp = +10V, Vg = -10V
I Ug)on’ All S, T 10 Vg = Vp = +10V and
Vg = Vp = -10V
lout' AD7512D1 S, T 9nA max 600nA max Vg1 = Vour = 10V
Vg, = ¥10V and
Vs2 = Vour = *10V
Vg, = F10V
DIGITAL CONTROL
Vi, All S, T 0.3V max
13 .
Ving AD7510D1 S 2.4V min
AD7511DI T 2.4V min
AD7512D1 T 2.4V min
AD7511DI S 3.0V min
AD7512D1 S 3.0V min
1
g All S, T 10nA max Vin = Vbp
INL All S, T 10nA max Vin =10
DYNAMIC
CHARACTERISTICS
ton’ AD7510DI S, T 1.0ps max Vi = 0 to +3V
AD7511DI S, T 1.0ps max
o— AD7510DI S, T 1.0ps max
AD7511D1 S, T 1.0ps max
tIRANSITION AD7512D1 S, T 1.0ps max
POWER SUPPLY
Ipp ' All S, T 800pA max All digital inputs = Vpy;,
lgg' All S, T 80CUA max
Ibp. All S, T 500uA max All digital inputs = Vg
Igg' All S, T 500uA max

NOTES:

1100% tested.
2 Guaranteed, not production tested.

* A pullup resistor, typically 1-2k€2 is required to make AD7511DISD and AD7512DISD TTL compatible.

Specifications subject to change without notice.

ABSOLUTE MAXIMUM RATINGS

Vpp t0GND ...
Vss toGND ... ... ... ... .. ... ..

Overvoltage at Vy, (Vg)

(Isecondsurge) . ................
(Continuous) . . . ................

Switch Current (Ipg» Continuous) . ......

Switch Current (Ipg, Surge)

Ims Duration, 10% Duty Cycle . . . . . ..
Digital Input Voltage Range . .. ........

Power Dissipation (Package)
14 & 16 pin Ceramic Dip

Up to +75°C
Derates above +75°C by............

....... 50mA

14 & 16 pin Plastic Dip

Upto+70°C. oot 670mW

Derates above +75°Cby . .. .............. 8.3mW/°C
Storage Temperature . . . ............. ~65°C to +150°C
Operating Temperature

Plastic(J, K Versions) . .. .............. 0to +70°C

Ceramic (J, K Versions) . . .. ......... -25°C to +85°C

Ceramic (S, T Versions) . . ... ....... -55°C to +125°C

CAUTION: The digital control inputs are zener protected;
however, permanent damage may occur on unconnected units
under high electrostatic fields. Keep unused units in conductive
foam szt all times. Prior to pulling the devices from the conduc-
tive foam, ground the foam to deplete any accumulated charge.
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CIRCUIT DESCRIPTION

{in—)

OVpp +15V

TTL LEVEL
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NOTE: CIRCLED DEVICES IN SEPARATE ISOLATED POCKETS.

O Vgg—15V

Figure i. Typical Output Switch Circuitry of AD7510D! Series

CMOS devices make excellent analog switches; however,
problems with overvoltage and latch-up phenomenum neces-
sitated protection circuitry. These protection circuits,
however, either caused degradation of important switch
parameters such as RQp or leakage, or provided only limited
protection in the event of overvoltage.

The AD7510DI series switches utilize a dielectrically-isolated
CMOS fabrication process to eliminate the four-layer substrate
found in junction-isolated CMQOS, thus providing latch-free
operation.

A typical switch channel is shown in Figure 1. The output
switching element is comprised of device numbers 4 and 5.
Operation is as follows: for an “ON” switch, (in+) is Vpp
and (in—) is Vgg from the driver circuits. Device numbers
1 and 2 are “OFF” and number 3 is “ON.” Hence, the back-
gates of the P- and N-channel output devices (numbers 4 and
5) are tied together and floating. (The circled devices are
located in separate dielectrically isolated pockets.) Floating
the output switch back-gates with the signzl input increases
the effective threshold voltage for an applied analog signal,
thus providing a flatter RQN versus Vg response.

For an “OFF” switch, device number 3 is “OFF,” and the
back-gates of devices 4 and 5 are tied through 1k resistors
(R1 and R2) to the respective supply voltages through the
“ON” devices 1 and 2.

If a voltage is applied to the S or D terminzl which exceeds
VDD or Vs, the S- or D-to-back-gate diode is forward biased;
however, R1 and R2 provide current limitiag action.

Consequently, without external current l.miting resistance
(or increased RQN), the AD7510DI series switches provide:

1. Latch-proof operation

2. Overvoltage protection 25V beyond the: Vgg and Vpp
supply voltage
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An equivalent circuit of the output switch element in Figure
shows that, indeed, the 1k{2 limiting resistors are in series
with the back-gates of the P- and N-channel output devices—
rot in series with the signal path between the S and D
terminals.

In some applications it is possible to turn on a parasitic NPN
(drain to back-gate to source of the N-channel) transistor,
causing device destruction under certain conditions. This
case will only manifest itself when a negative overvoltage

(and not a positive overvoltage) exists with another voltage

source on the other side of the switch. Current limitation
through external resistors (200£2) or current limiting devices
(outpur of op amps) will prevent damage to the device.

Voo
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1k
reTTTT T 71
: pt pt o
SO 1 - *—i¢— —O D
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L - —— - 3
P CHANNEL
N— CHANNEL
| a
1 P~ 1
L [”] & .y
T L >t T
I N Nt
Y I
1k
-15v
Vss

Figure 2. AD7510D! Series Output Switch
Diode Equivalent Circuit
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TYPICAL PERFORMANCE CHARACTERISTICS

Ron {£2) tyrANsITioN (nS)
300 . v 600 |7 &
AD7510DI AD7512D1
AD7511DI Vpp = +16V
250 AD7512D1 T 500 v:s°= -5V T
Tp = +25°C Tp = +25°C
A 200 o 400 \ A
— 15V 300
P OUT 1 70 82
— +75V
100 +12Vv 1 200
OUT 170 S1
50 +15V 100
o by - -
2 -0 8 6 4 2 0 2 4 6 s 10 12 0 2 3 4 5
AT DIFFERENT SUPPLIES Vp (Vg) (V) Vin (V)
Rop as a Function of Vp (Vg) tre ANSITION @S @ Function of Digital Input Voltage
Ron (82 toy. torr (ns)
300 T y 600 T
AD7510D! AD7510D1
250 AD7511D1 __| 500 |_Vin = 0 0 3.0V
AD7512DI Vpp = +15V
Vpp = +15V Vgs = -15V — el
200 Vgg = -15V —] 400 S—
/
150 300 |- |t ToFF
[~ Ty = +125°C 100 200
P—— ] Ty = +25°C on
: 50 100
Ta = -55°C
| 0
2 0 8 & 4 2 o 2 a 6 8 10 12 -60 40 -20 [ 20 40 60 80 W00 120
AT DIFFERENT TEMPERATURES Vp {Vg} (V) Ta °C)
Ry as a Function of V, t t as a F [ f r
ON of Vp (Vs) ON, tOFF unction of Temperature
Is (pPA) tiraNsiTION (0s)
500 — - 600 r
400 AD7510DI, AD7511D1 AD7512D1
Vpp = +15V 500 |-Vop = +15V.
300 Vgs -15V Vgs = ~15V
200 _.Th = +25°C a0 |V =010 +30Y ]
100 /_/
0 300 OUT 110 81 =]
~100 et ] | e
-200 P 200 X
300 - - OUT 110 52
.
400 |t 1
-500 0
12 -1 8 6 4 -2 o0 2 4 6 8 10 12 -60 40 -20 0 20 40 60 80 100 120
Vs (V) Ta °C)
Is, (Ip)oFfF vs Vs ITRANSITION as a Function of Temperature
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TYPICAL SWITCHING CHARACTERISTICS
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(5V/DIV)
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Switching Waveforms for Vp = -10V

0.5us/DIV

8
A I
A T A
T T T
T T T
0 e e

Switching Waveforms for Vp = Open

AD7510DI
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, AD7511DI1
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Switching Waveforms for Vp = +10V
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Switching Waveforms for Vp = 0V

AD7510D1, AD7511D1 TEST CIRCUIT

R N A
D> 5

=D

A A

(-15V)
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TYPICAL SWITCHING CHARACTERISTICS AD75121D1
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TERMINOLOGY

RoON:
Ron Drift
Match:

RN Match:
Ip Ig)orE:

Ip (IS)ON:

Vp (Vs):
Cg (CD):

CDS:

Cpp (Css):

tON:
tOFF:
ttransition:

VINL:
VINH:
INL (TINFD:
CIN:

VDD:
Vss:
IpD:
Iss:

Ohmic resistance between terminals D and S.

Difference between the RN drift of any
two switches.

Difference between the F N of any two
switches.

Current at terminals D or S. This is a leakage
current when the switch 15 “OFF.”
Leakage current that flows from the closed
switch into the body. (This leakage will
show up as the difference between the
current Ip going into the switch and the
outgoing current Ig.)

Analog voltage on terminal D (5).
Capacitance between terminal S (D) and
ground. (This capacitance is specified
for the switch open and closed.)

Capacitance between terminals D and S.
(This will determine the switch isolation
over frequency.)

Capacitance between terminals D (S) of any
two switches. (This will determine the cross
coupling between switches vs. frequency.)

Delay time between the 50% points of the
digital input and switch “ON” condition.

Delay time between the 50% points of the
digital input and switch ‘OFF” condition.

Delay time when switching from one address
state to another.

Threshold voltage for the low state.
Threshold voltage for the high state.

Input current of the digital input.

Input capacitance to ground of the digital
input.

Most positive voltage supply.

Most negative voltage supply.

Positive supply current.

Negative supply current.

BONDING DIAGRAMS (TOP VIEW)

AD7512D1
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017
14.32) |~ ;
MAX
__ * H
’ 0.175 (4.45) o 0.012 (0.305)
0125 (318) U U" 0.008 {0.203)

OUTLINE DIMENSIONS

Dimensions shown in inches and (mm).

14-PIN CERAMIC DIP

[T e B e B e W e B e
. 1
0.3 (2.62)
0.275 (1.08)

0.76 (19.31) \ 012 (3.05)
| 071 (1803) 1 0.06 (153)

‘ | g s gy s g e gy ey e

i

J—— |

0.06 (1.63) 0.02 {0.508) 0.105 (2.67) 0.306 (7.78)
0.045 (1.15) 0.075 (0.381) 0.095 (2.42) 0.294 (747)

LEAD NO. 1 IDENTIFIED BY DOT OR NOTCH

AD7512D]

14-PIN PLASTIC DIP

FAVAVAVAVAVIWA

0.26 (6.61)
0.24 (6.1}
YAYAYATAVAYAY
0750931 0.306 (7.78)
\t 074 N8.79) 'I 026a (755’_7 ¥
o 17 0.14 (3.56)
(4.32) | 0.2 (305
vax !
"‘[ 0.175 {4.45) i .
013 (3.05) . 5
o
l__| [} 0.012 (0.305)
0.065 (1.66) 0.02 (0.508) 0105 (2.67) 0.008 (0.203)
0.045 (115) 0015 (0.381) 0095 (242}
LEAD NO. 1 IDENTIFIED BY DOT OR NOTCH
AD7512D1
16-PIN CERAMIC DIP
= L ]
03762
028 (712)
uuuuuu
0.81(20.58) 042 (3.05)
= .77 (19.56) 0.06 153)
_ I 1
0.1 (4.32)

vIax. ‘

r Wm (4.45) |l 0012 (0.305)
0125 (318) ™ 0.008 (0.203)

0.06 {1.53) 0.02 (0.508) 0.105 (2.67) 0.306 {7.78}
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LEAD NO. 1 IDENTIFIED BY DOT OR NOTCH

AD7510D1, AD7511D/

16-PIN PLASTIC DIP
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