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AD708

AR E

FRIZHRTEN 72\ WER D | 25°C, 15 V dc,

=1.
AD708J/AD708A AD708B AD708S
Parameter Conditions Mint  Typ Max* | Mint Typ Max! | Mint Typ Max* | Unit
INPUT OFFSET VOLTAGE? 30 100 5 50 5 30 uv
Twmiv to Tumax 50 150 15 65 15 50 uv
Drift 0.3 1.0 0.1 0.4 0.1 0.3 uv/eC
Long Term Stability 0.3 0.3 0.3 uV/month
INPUT BIAS CURRENT 1.0 25 0.5 1.0 0.5 1 nA
T to Tvax 2.0 4.0 1.0 2.0 1.0 4 nA
Average Drift 15 40 10 25 10 30 pA/°C
OFFSET CURRENT Vem=0V 0.5 2.0 0.1 1.0 0.1 1 nA
Twmin to Tmax 2.0 4.0 0.2 1.5 0.2 15 nA
Average Drift 2 60 1 25 1 25 pA/°C
MATCHING CHARACTERISTICS®
Offset Voltage 80 50 30 uv
Twmmv to Tumax 150 75 50 uv
Offset Voltage Drift 1.0 0.4 0.3 uv/eC
Input Bias Current 4.0 1.0 1.0 nA
Twmmv to Tumax 5.0 2.0 2.0 nA
Common-Mode Rejection 120 140 130 140 130 140 dB
T to Tvax 110 130 130 dB
Power Supply Rejection 110 120 120 dB
Twmmn to Tumax 110 120 120 dB
Channel Separation 135 140 140 dB
INPUT VOLTAGE NOISE 0.1 Hz to 10 Hz 023 0.6 023 0.6 023 035 uV p-p
f=10Hz 10.3 18 10.3 12 10.3 12 nV/AHz
f=100 Hz 10.0 13.0 10.0 11.0 10.0 11 nV/Hz
f=1kHz 9.6 11.0 9.6 11.0 9.6 11 nV/\Hz
INPUT CURRENT NOISE 0.1 Hz to 10 Hz 14 35 14 35 14 35 PA p-p
f=10Hz 032 09 032 08 032 038 pA/NHz
f=100 Hz 0.14 027 0.14 023 0.14 023 pA/\/Hz
f=1kHz 0.12  0.18 0.12  0.17 0.12  0.17 pA/NHz
COMMON-MODE REJECTION Vem=%£13V 120 140 130 140 130 140 dB
RATIO
T to Tvax 120 140 130 140 130 140 dB
OPEN-LOOP GAIN Vo=%£10V
Rioap >2 kQ 3 10 5 10 4 10 v/pv
Twmiv to Tumax 3 10 5 10 4 7 V/pv
POWER SUPPLY REJECTION RATIO | V=43V to+I18V 110 130 120 130 120 130 dB
Ty to Tvax 110 130 120 130 120 130 dB
FREQUENCY RESPONSE
Closed-Loop Bandwidth 0.5 0.9 0.5 0.9 0.5 0.9 MHz
Slew Rate 0.15 0.3 0.15 0.3 0.15 0.3 V/us
INPUT RESISTANCE
Differential 60 200 200 MQ
Common Mode 200 400 400 GQ
Rev. C — 313 —




AD708

AD708J/AD708A AD708B AD708S
Parameter Conditions Mint  Typ Max* | Mint  Typ Max* | Mint  Typ Max' | Unit
OUTPUT VOLTAGE Rroap > 10 kQ 135 14 135 14.0 13.5 14 +V
Rroap =22 kQ 125 13.0 125 13.0 125 13 +V
Rioap > 1 kQ 12.0 12.5 12.0 12.5 12.0 12.5 +V
Twmn to Tyax 12.0 13.0 12.0 13.0 12.0 13 +V
OPEN-LOOP OUTPUT RESISTANCE 60 60 60 Q
POWER SUPPLY
Quiescent Current 4.5 5.5 4.5 5.5 4.5 5.5 mA
Power Consumption Vs==£15V 135 165 135 165 135 165 mW
Vs=+3V 12 18 12 18 12 18 mW
Operating Range +3 +18 +3 +18 +3 +18 \Y

V4T min/max AR ZRAE, KT CR9ERIT,
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Parameter Rating

Supply Voltage 22V

Internal Power Dissipation'

Input Voltage® +Vs

Output Short-Circuit Duration Indefinite
Differential Input Voltage +Vgand —Vg
Storage Temperature Range (Q) —65°C to +150°C
Storage Temperature Range (N) —65°C to +125°C
Lead Temperature (Soldering 60 sec) 300°C

AR,

8 £ PDIP: B)c = 33°C/W, 8,4 = 100°C/W
8 & CERDIP: 6)c = 30°C/W, 6,a = 110°C/W

2122V X W IRWEREEOSA

7o

ESDIZEH ¥ 5=

BRANEETEREEICE L2 &

LM IR KREREBZ DA MLV RAEIMNZD & T3 ZIZEA
W7 BEE2 5252 6RH0 T, ZOBREEFTA LV RAEKOHR
EOHEHETHHLOTHY, ZOMHBEOEHEDE Y v a iz
LT 2B EMLU ETOT A ZAEEEZEDIZHLOTIEH Y £+
Noo T3 A% BRI R ERIRBICE S & 7310 ADEHH
MicEBE 5257,

A
Ala\

ESD (BMEME) ORBEZT LT VTNAZXTY, ERMEH T A ARREEA— FiE, BMASNBRWEFHET L2 L0
bV ET, AREITHEHM A ORFFEHTCH S ESD MR 2 NE L TIXWE TR, 73 AR ET I X — OB % 1%

oleat. BEEELLIRERHY £,

WL LakElDLET,

L7edi» T, MERESEHEEE IR T2 P51k 3572 ESD (CxF3 2l P Uitk iE &

Rev. C

— 513 —




AD708

KRR IERERFIE

FRIZHEENRWVRY | Vg==+15V, Tx=25°C,

COMMON-MODE VOLTAGE LIMIT (V)
(REFERRED TO SUPPLY VOLTAGES)

OUTPUT VOLTAGE SWING (tV)

(REFERRED TO SUPPLY VOLTAGES)

OUTPUT VOLTAGE (V p-p)

Rev. C

+Vg

&

+V

|
-
o

|
-
(]

)L
[{¢

=
o

-
o

o
2]

|
<
(9
o

+Vg

5 10 15 20 2

SUPPLY VOLTAGE (tV)

M2 BREEXNEHE— FAHEE

-0.5

+Vour

Ry = 10kQ 3

====R, =2kQ

1.5

-
="

1.0

0.5

-Vour

35

5 10 15 20 2

SUPPLY VOLTAGE (V)

3. FREEX H HEERIE

30

25

20

+15v SUPPLIES/

15

10

/

/

100 1k 10
LOAD RESISTANCE (Q)

4. A FHETUN H H BEIRIE

05789-004

=

05789-002

(5]

05789-003

o«

— 6/13 —

OUTPUT IMPEDANCE (Q)

SUPPLY CURRENT (mA)
£

NUMBER OF UNITS

05789-005

100

3 6 9 12 15 18 21
SUPPLY VOLTAGE (1V)

M5 EREENERER

2

5

80

256 UNITS TESTED
90 |- ~55°C TO +125°C

70

60

50

40

30

20

10

05789-006

100

-03 -02 -01 0 0.1 0.2 0.3
OFFSET VOLTAGE DRIFT (uV/°C)

Me.# 7ty bEERNY T FOSH

I
'S

Io = 1mA

10

e
o

/ Ay =+ /

o
o
=<

0.001

/

0.0001

//

05789-007

0.1

1 10 100 1k 10k
FREQUENCY (Hz)

M7.HhA v E—4 2 RO RFREEHE

=
=3
=1
=




AD708

40

35

30

25

20

INVERTING OR NONINVERTING INPUT
BIAS CURRENT (mA)

INPUT VOLTAGE NOISE (nVAH Hz)
2 2N N oW @ A A
=) a o a o a o o

(3]

VOLTAGE NOISE (100nV/DIV)

Rev. C

/

05789-008

1 10 10
DIFFERENTIAL VOLTAGE (V)

o

M8. EBANBEMAN/NA 7 IAER

\ 1/F CORNER

0.7Hz

05789-009

0.1 1 10 10
FREQUENCY (Hz)

o

MOAN/ AR AR MNLEE

05789-010

TIME (1s/DIV)

10.0.1 Hz~10Hz DEE / 1 X

— 713 —

OPEN-LOOP GAIN (dB)

16
14
s 12
2
2
= 10 E-§
L SSe
o ~
s 8
8 Vour = £10V
3 6
4
w
o
O 4
R, = 10kQ
====R_=2kQ
2 L -
0 5
60 —40 20 0 20 40 60 80 100 120 140
TEMPERATURE (°C)
MU1.A—T> - L—TF - oA O DBEEEMY
16
14
2 " R =2kQ
E LOAD ~
z 1
3
s 8
o
S
> 6
w
o
° 4
2 o
0 5
0 5 10 15 20 25
SUPPLY VOLTAGE (V)
12 EREESA—T> - L—TF - 51>
140 0
N R, = 2kQ
\ C, = 1000pF
120 \ \\ 30
100 \ \\ 60
80 N 90 é
\ PHASE \ 2
60  MARGIN = 43° \ 120 &
N TN
7]
40 150 ¥
\ a
GAIN
20 N 180
0 \\ o
\ H
-20 8
001 01 1 10 100 1k 10k 100k 1M 10M
FREQUENCY (Hz)
M13.A =T - =T - 54 0B L CRHEO FS ST




AD708

160

140

120

100

80

~

60

40

COMMON-MODE REJECTION (dB)

20

05789-014

0.1

1 10 100 1k 10k 100k
FREQUENCY (Hz)

a
=

$14.R48E— FERELL O BIRSRE

35

30

Fuax = 2.8kHz Ry = 2kQ
| 25°C

¥ Vg =#15V 1

25

\

20

\

15

10

OUTPUT VOLTAGE (V p-p)

AN

~N

N

05789-015

1k

10k 100k
FREQUENCY (Hz)

-
=

15. KIES ARBUS &

160

140

120

AN

100

80

60

40

POWER SUPPLY REJECTION (dB)

20

05789-016

0
0.001

Rev. C

0.01 0.1 1 10 100 1k 10k
FREQUENCY (Hz)

=
(=3
=]
=

£16. FIRERE L 0 BURBUR1E

— 8/13 —

2mV/DIV

Q

H1

L
05789-017

TIME (2us/DIV)

M7 MESEIEISE. Av=+1. Ru=2kQ. C_=50pF

2mV/DIV

v

H1

(2]

05789-018

TIME (2us/DIV)

R18/MESBIEME. Av=+1. Ru=2kQ. C_=1000 pF




AD708

RYF TR

PERCENTAGE OF UNITS (%) PERCENTAGE OF UNITS (%)

PERCENTAGE OF UNITS (%)

Rev. C

32

28

24

20

16

12

32

28

24

20

16

12

16

14

12

10

25°C

0
-50 40 -30 -20 -10 O

05789-019

10 20 30 40 50
OFFSET VOLTAGE MATCH (uV)
K19.4 7ty FEERYTF VI DN
T T T
-55°C TO +125°C
g
0 8
05 —04 03 —02 04 0 01 02 03 04 05
OFFSET DRIFT MATCH (uV/°C)
H20.A 7y hEERY I - Y FU TR
yununun
, _ N
10 0.8 06 04 -02 0 02 04 06 08 10

INPUT BIAS CURRENT MATCH (nA)

M21ANNA T RAERY Y F 7 DAH

PSRR MATCH (dB) PERCENTAGE OF UNITS (%)

CMRR MATCH (dB)

16

14

12

10

/

A \

05789-022

0
-1.0

-08 -06 -04 -02 0 02 04 O

OFFSET CURRENT MATCH (nA)

6 0.8

22 ANA 7ty bERYYF T ORTH

1.0

160

140

120

100

80

60

40

20

05789-023

160

0
-60 -40 -20 O 20 40 60 80 100 120

TEMPERATURE (°C)

B23.PSRR ¥ v F 7 DR ERE

140

140

120

100

80

60

40

20

05789-024

0
-60 -40 -20 0 20 40 60 80 100 120

TEMPERATURE (°C)

B24.CMRR 7 v F > 7 DR ERE

14

=]




AD708

B{ERE

Y 0R M= t%RE

X 25, X 26, K 270X H1Z, AD708 [TFEFIT/NHNSWVW I r A h—
JERLET, K 2512, AD708 OARIH ))& EAHTT-10 Vb b
+10 VETW-< V(0.2 Hz)Bhr L7z & 12, BHNZRAET A AT
o MEEEZRLET, I, T THNOBEBREIESENEL
L7aWT2 T A RZKT DA MLV AR L/NSUVIREEZ R L T
WET, HAT A AOWEBEEIOMNEOALDELLET, K 26
2. A% 2 KQARTERI L& EDOBHITOANIA 7y ME
EEbZE R LET, ZOHRAT vy TN THEBEINEIL L, W
BHORKIAIT 7.5 VTRAELET, K 2712, b LWt
THOI/BA 7% RLET, MITOVAIDO 7 x0T & LTH:
eI, HBSmAD Y U7 ERB LY —AERN/HAISNET,
T 7= (30 V)(5 mA) = 150 mW

WRENDZOKERELTE, BUOANL 7y NELIE 8
WV (U =7)LAEIL LE R A,

A Vouta
Viy =210V O—+
10kQ

AVosg = 1uV/DIV

05789-025

VouTa = 2VIDIV

25 EEWEDNOI/ DX =7

Rev.C —10/13 —

AVosp = 1aVIDIV

= 2uVIDIV

AVosp

A Vouta
Vin = 210V 0—|+ KO

10kQ

Voura = 2V/DIV

M26.2kQBRTHI AR F—7

~ Vin =210V

10kQ

>—0 Vouts
-

RREE
EEEE
EEV-
i
7
AEEE
EEEE
MR

INs = 1MA/DIV

M27.Y—ZAB LUV UV IRETHOI AR =2

05789-026




AD708

4 >=-100 TOEE

EEEOT SV r—a L TOADT08 ODENTZDCKE 2 RT 729,
£ 3NTH A 2=—-100 O L = OMEFHFEME R LE T, X 28121,
Z O ERLET,

3.

Maximum Error Contribution
Ay =100 (S Grade)

Error Sources (Full Scale: Vour =10 V, Viy = 100 mV)

Vos 30 uV/100 mV =300 ppm
Tos (100 kQ)(1 nA)/10 V =10 ppm
Gain (2kQ Load) | 10 V/(5 x 106)/100 mV =20 ppm
Noise 0.35 mV/100 mV =4 ppm
Vos Drift (0.3 mV/°C)/100 mV =3 ppm/°C
Total Unadjusted
Error @ 25°C =334 ppm > 11 bits
—55°C to +125°C = 634 ppm > 10 bits
With Offset
Calibrated Out | @ 25°C =34 ppm > 14 bits
—55°C to +125°C =334 ppm > 11 bits
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COMPLIANT TO JEDEC STANDARDS MS-001-BA

CONTROLLING DIMENSIONS ARE IN INCHES; MILLIMETER DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF INCH EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.
CORNER LEADS MAY BE CONFIGURED AS WHOLE OR HALF LEADS.
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0014(036) 91221119 PLANE
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CONTROLLING DIMENSIONS ARE IN INCHES; MILLIMETER DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF INCH EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.

M348EY - €TV Y - Ta7lA4rI4A4 -
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Model Temperature Range Package Description Package Option
AD708IN 0°C to +70°C 8-Lead Plastic Dual In-Line Package [PDIP] N-8
AD708INZ' 0°C to +70°C 8-Lead Plastic Dual In-Line Package [PDIP] N-8

AD708AQ —40°C to +85°C 8-Lead Ceramic Dual In-Line Package [CERDIP] Q-8

AD708BQ —40°C to +85°C 8-Lead Ceramic Dual In-Line Package [CERDIP] Q-8
AD708SQ/883B —55°C to +125°C 8-Lead Ceramic Dual In-Line Package [CERDIP] Q-8
'Z=8T7 U — - TR,
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