Ultralow Offset Voltage
Dual Op Amp

FEATURES
Very high de precision
30 pV maximum offset voltage
0.3 pV/°C maximum offset voltage drift
0.35 pV p-p maximum voltage noise (0.1 Hz to 10 Hz)
5 million V/V minimum open-loop gain
130 dB minimum CMRR
120 dB minimum PSRR
Matching characteristics
30 pV maximum offset voltage match
0.3 pV/"C maximum offset voltage drift match
130 dB minimum CMRR match
Available in 8-lead narrow body, PDIP, and
hermetic CERDIP and CERDIP/883B packages

GEMERAL DESCRIPTION

The ADTO08 is a high precision, dual monelithic operational
amplifier. Each amplifier individually offers excellent de

precision with maximum offset voltage and offset voltage drift

of any dual bipolar op amp.

The matching specifications are among the best available in any
dual op amp. In addition, the AD708 provides 5 V/pV mini-
mum open-loop gain and guaranteed maximuom input voltage

noise of 350 nV p-p (0.1 Hz to 10 Hz). All de specifications

show excellent stability over temperature, with offset voltage

drift typically 0.1 pV/*C and input bias current drift of
25 pA/C maximum.

The ADT08 is available in four performance grades. The
AD7T08] is rated over the commercial temperature range of
0°C to 70°C and is available in a narrow body, PDIP. The

AD7T08A and AD708B are rated over the industrial temperature

range of —40°C to +85°C and are available in a CERDIP.
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Figure 1. PDIP (N} and CERDNP (Q) Packages

The AD708S is rated over the military temperature range of
=55"C to +125°C and is available in a CERDIP military version
processed to MIL-STD-383B.

PRODUCT HIGHLIGHTS

The combination of outstanding matching and individual
specifications make the AD708 ideal for constructing high
gain, precision instrumentation amplifiers.

The low offset voltage drift and low noise of the AD708
allow the designer to amplify very small signals without
sacrificing overall system performance.

The AD708 10 V/pV typical open-loop gain and 140 dB
common-mode rejection make it ideal for precision
applications.



Table 1.

ADTOBJ/ADTOBA AD70BB AD708S
Parameter Conditions Min' Typ Max' | Min' Typ Max' | Min' Typ Max' | Unit
INPUT OFFSET VOLTAGE? 30 100 5 50 5 30 pv
Thana 10 Taaax 50 150 15 65 15 50 v
Dirift 03 1.0 0.1 0.4 0.1 03 BVFEC
Long Terrn Stability 03 03 03 pv/month
INPUT BIAS CURREMT 1.0 2.5 05 1.0 05 1 nA,
Than 10 Taax 2.0 4.0 10 2.0 1.0 4 nA,
Average Drift 15 40 10 25 10 30 pAC
OFFSET CURRENT Vou=0V 0.5 2.0 0.1 1.0 0.1 1 na
Thama 10 Toaax 20 4.0 0.2 1.5 02 1.5 na
Awverage Drift z a0 1 25 1 25 pASC
MATCHING CHARACTERISTICS?
Offset Voltage 8O 50 30 Yy
Thama 10 Thaax 150 75 50 v
Offset Violtage Drift 1.0 04 0.3 pveC
Input Bias Current 4.0 1.0 1.0 nA
Tram to Twmax 50 20 2.0 nA
Comrmon-Mode Rejection 120 140 130 140 130 140 dB
Than 10 Taax 110 130 130 dB
Power Supply Rejection 110 120 120 dB
Than 10 Thnax 110 120 120 dB
Channel Separation 135 140 140 dB
INPUT VOLTAGE NOISE 0.1 Hz to 10 Hz 023 06 023 06 023 035 | Wpp
f=10Hz 103 18 103 12 103 12 nV/yHz
f=100Hz 100 130 100 1.0 100 N nV/yHz
f=1kHz 9.6 11.0 9.6 1.0 956 1 nV/yHz
INPUT CURRENT MOISE 0.1 Hzto 10 Hz 14 35 14 35 14 35 pA p-p
=10Hz 032 09 032 08 032 08 pAfyHz
=100 Hz 014 027 014 023 014 023 pAfyHz
=1kHz 012 038 012 037 0a2 037 pAfyHz
COMMON-MODE REJECTION RATIO | Vou =213V 120 140 130 140 130 140 dB
Tham £ Trax 120 140 130 140 130 140 dB
OPEMN-LOOP GAIN Vo=x10V
Rioan = 2 kD 3 10 5 10 4 10 Viuv
Tram 10 Toaece 3 10 5 10 4 7 AT
POWER SUPPLY REJECTION RATIO Vs=+3Vio£18Y | 110 130 120 130 120 130 dB
Tram 10 Traee 110 130 120 130 120 130 dB
FREQUENCY RESPONSE
Closed-Loop Bandwidth 05 09 05 09 0.5 09 MHz
Slew Rate 015 03 015 03 0as 03 Vius
INPUT RESISTANCE
Differential &0 200 200 MO
Comman Mode 200 400 400 GO
ADTO08J/ADTOBA AD708B AD708S
Parameter Conditions Min' Typ Max' [ Min" Typ Max' | Min' Typ Max' | Unit
OUTPUT VOLTAGE Rioas = 10 kD 13.5 14 13.5 140 135 14 +\
Ruwao = 2 kid 125 130 125 130 125 13 +\
Riupan = 1 k3 120 125 12.0 125 120 125 +\
Tran 10 Tonee 120 130 120 13.0 120 13 +\
OPEN-LOOP OUTPUT RESISTANCE 60 610 &0 0
POWER SUPPLY
Quiescent Current 4.5 55 4.5 55 45 5.5 i
Power Consumption V=215V 135 165 135 165 135 165 W
Vs=%3V 12 18 12 18 12 18 mw
Operating Range *3 *18 3 +18 *+3 +18 L)




ABSOLUTE MAXIMUM RATINGS

Table 2. Stresses above those listed under Absolute Maximum Ratings
Parameter Rating may cause permanent damage to the device. This is a stress
Supply Voltage 22V rating only; functional operation of the device at these or any
Internal Power Dissipation' other conditions above those indicated in the operational

Input Voltage® Vs section of this specification is not implied. Exposure to absolute
Output Short-Circuit Duration Indefinite maximum rating conditions for extended periods may affect
Differential Input Voltage +Vs and =Vs device reliability.

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

! Thermal Characteristics
B-lead PDIP: By = 33°%0/W, 85 = 100°CW
B-lead CERDIP: B = 30°C/W, Bua = 110°CAW

? For supply voltages less than £22 V, the absolute maximum input voltage is
equal to the supply voltage.

TYPICAL PERFORMANCE CHARACTERISTICS

V=15V and T, = 25°C, unless otherwise noted.
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Figure 11. Open-Loop Gain vs. Temperature
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MATCHING CHARACTERISTICS
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OCOBEHHOCTW U NPEVMYLLECTBA

= (JUgHE BRICOKME CTATHYECKWe = COMMacosaHne XaparTepucTUE
HapaKTepPUCTHENA PaccormacoaaHue HanpRseHua
HanpaseHne cvewedna: 30 meB, cmeweHua; 30 MeB, makc.
MaKC. Paccornacosadue apedda
Opedd HAaNpSHeHWA CMELLEHIA: HANpR¥EHWA cMelleHnA: 0.3 MBS
0.3 meBFC. makc. “C, MakKC.
Ly HanpARxeHuA: pasmax 0.35 Paccornacosadue KOCC 130 gB,
MEE, makc. e nonoce ot 0.1 My Ao MUAH.
10Ty = BrInycxasTcA 8 8-BeIBOOHOM

= Koa@OUUWEHT YCUNeHWA Npy kopnyce PDIP v repmeTidHeIx
pa3oMEHyTOR Lenw OC 5000000 kopnycax CERDIP 1
E/B, MUH. CERDIP/B83E

KOCC 130 g6, MWH.
Kozdduywedt ocnadneduna
nynsCcaUui NHTaHKMR 120 a6, MHH.

ADTO8 — 270 0BNagaHWMA NOELILLEHHOR TOMHOCTEK, ABYXEaHANBHEIA MOHOMUTHRIA
OnepaUMoHHBIR younuTens (O], Kawasid 13 ABYY KaHAMOE youneHus ofnagast
NPEE0CEOOHbIMK CTATUYECKMMK XapaKTENUCTHEaMM, NOLOSMMEaA HANMYULLKE
NOKA3ATENW MEKCHMANEHOTC HENMPRKEHUA CMELLEHMA W Apeida HanpA#eHns
CMeLLEHNA cpean Modelx O0CTYMHBI HE CEFOOHAWHWA 08He OBYEKaHaNeHBX OY Ha
OUNONAPHELX TPEHIMCTORAX. KpOME TOMo, KOMNOHEHT oGnagaeT HaumyJLwun
COMMAcoBaHUen XapakTERUCTHE KaHanos cpey Nodblx DOCTYNHBIX HA CETOOHALLHWA
OeHE OBy KAHANLHE O,

ADTOE ycTaHaeNWEART HOBLIE CTAHOARTRl ANA OBy HAHANHEIX NPEUN3M0OHHE OY,
ofecneynBan MUHMMANEHEIA Ko3EMhULMEHT YCUNeHWA NPl pasoMEHyToR Lenw OC 5
B/MEE 1 rapaHTUpDOBAHHD NOOOSMKHESA DAIMAY BXOOHOMD HENPAKEHUA LWYMa He
gonee 350 4B (2 nonoce ot 0.1 Tu 4o 10 My). Boe cTatvdecke XapakTepUCTHEM
JEMOHCTRHPYHOT NPER0CKOOHYK cTAGUNEHOCTE B JMaNa30He TEMNEDaTYR: THIMYHEIA
Apelit HanpAkeddA pased 0.1 MEBSC, a8 MakcHMansHeIR apeid ExonHoro Toka
CMElIEHNE —25 NASC. 3HaYeHWR Ko3@drUnedTa ocnadnedHns CHHMAIHoMo CUrHana
(130 oB. MWUH) W Ko3tduUMedTa ocnabneHks NyNsCaunia nuTadna (120 aE, MUH) Ha
NOpROOK (B NUHERHOM MaclWTads) NPeELILEnT aHaN0MMYHBIE XaDarTepuCTHRN
NGoro QOCTYMHOMD HE PeIHKE OOHOKAHANEHOTO MOHOMUTHOrD OY. 38 MCHMHYEHWEM
ADTOT.

ADTO8 MMesT YeTulpe B2PCHH C PasHbIMW rpadauMaMy NpoWaBodMTeNEHOCTH. ADTOE
pafoTaeT B KOMMEDUSCKOM TEMMSPETYPHOM gWanasoHe oT 0°C go +70°C K
BRIMYCHASTCA W BRINYCKASTCA B NNACTUKOBOM Kopnyce mini-DIP. ADT08A 1 ADTO2E
pafoTakT B NPOMEILLTEHHOM TEMAepaTypHOM Juanazode oT -40°C go +85°C 1
ERINYCHAKTCA B kopnycax cardip v TO-99. ADT08S padoTasT B B0SHHOM
TeMAepaTypHOM gWanaiode ot -55°C go +125°C W BeINYCHaETCA B Kopnycax cerdip 1
TO-99. JocTyMHEl ESPCUM KOMNOHEHTA ONA BOSHHOMD NPUMEHEHIWA,
COOTEETCTEVHILWME cTaHaapTy MIL-STD- 8838, Rev. C.
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