ANALOG

DEVICES 150 pv Maximum Offset Voltage Op Amp

0PO7D

FEATURES

Low offset voltage: 150 pV max

Input offset drift: 1.5 pV/°C max

Low noise: 0.25 pV p-p

High gain CMRR and PSRR: 115 dB min

Low supply current: 1.1 mA

Wide supply voltage range: +4V to +18 V operation

APPLICATIONS

Medical and industrial instrumentation
Sensors and controls

Thermocouple

RTDs

Strain bridges

Shunt current measurements
Precision filters

GENERAL DESCRIPTION

The OPO7D is a precision, ultralow offset amplifier. It integrates
low power (1.1 mA typical), low input bias current (£1 nA
maximum), and high CMRR/PSRR (130 dB) in the small DIP
package. Operation is fully specified from +5 V to £15 V supply.

The OP07D provides higher accuracy than industry-standard
OPO07-type amplifiers due to Analog Devices’ iPolar™ process,
which supports enhanced performance in a smaller footprint.
These performance enhancements include wider output swing,
lower power, and higher CMRR (common-mode rejection
ratio) and PSRR (power supply rejection ratio). The OP07D
maintains stability of offsets and gain virtually regardless of
variations in time or temperature. Excellent linearity and gain
accuracy can be maintained at high closed-loop gains.

The OP07D is fully specified over the extended industrial tem-
perature range of —40°C to +125°C. The OP07D amplifier is
available in 8-lead DIP and the popular 8-lead, narrow SOIC
lead-free packages.
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PIN CONFIGURATIONS
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Figure 1. 8-Lead SOIC_N (R-8), 8-Lead DIP (N-8)
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SPECIFICATIONS

Vy=15.0V, T, = 25°C, unless otherwise specified.

Table 1.
Parameter Symbol Test Conditions/Comments Min Typ Max Unit
INPUT CHARACTERISTICS
Offset Voltage Vos 40 150 Y
0°C <T, <70°C 250 Y
—40°C<T,<+125°C 350 pv
Input Bias Current Iy 0.2 1 nA
—40°C<T,<+125°C 1 nA
Input Offset Current los 0.1 1 nA
—40°C <T, < +125°C 1 nA
Input Voltage Range -35 +3.5 \%
Common-Mode Rejection Ratio CMRR V=13V 120 127 dB
-40°C<T,<+125°C 120 dB
Open-Loop Gain Ao R =2kQtoground,Vo=+3V | 1000 10,000 V/mV
—40°C <T, < +125°C 1000 V/mV
Offset Voltage Drift AV oo/ AT 0°C<T,<70C 0.5 1.8 pv/°C
-40°C<T,<+125°C 0.5 1.4 pv/eC
OUTPUT CHARACTERISTICS
Output Voltage Swing Vour R, =10 kQ to ground +3.95 +4.1 \%
-40°C<T,<+125°C +3.95 \
R, =2 kQ to ground +3.9 +4 \%
—40°C<T,<+125°C +3.9 \%
Short-Circuit Current lsc 27 mA
Output Current lo Vo=35V 15 mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR V;=+4.0Vto+18.0V 115 130 dB
0°C<T,<70°C 115 dB
—-40°C<T,<+125°C 110 dB
Supply Current/Amplifier lsy Vo=0V 1.1 1.25 mA
0°C<T,<70C 1.45 mA
—40°C<T,<+125°C 1.75 mA
DYNAMIC PERFORMANCE
Slew Rate SR R =10kQ 0.2 V/us
Gain Bandwidth Product GBP 0.6 MHz
Phase Margin 80 Degrees
NOISE PERFORMANCE
Voltage Noise €npp 0.1Hzto 10 Hz 0.28 MV p-p
Voltage Noise Density e, f=1kHz 10 nV/vHz
Current Noise Density i f=1kHz 0.074 pA/VHz
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Vg ==+15V, T, = 25°C, unless otherwise specified.

Table 2.
Parameter Symbol Test Conditions/Comments Min Typ Max Unit
INPUT CHARACTERISTICS
Offset Voltage Vos 45 150 pv
0°C <T, <70°C 250 | pv
—40°C<T,<+125°C 350 pv
Input Bias Current Iy 0.2 1 nA
—40°C<T,<+125°C 1 nA
Input Offset Current los 0.2 1 nA
—40°C <T, < +125°C 1 nA
Input Voltage Range -13.5 +13.5 |V
Common-Mode Rejection Ratio CMRR Veu=%13.0V 120 140 dB
-40°C<T,<+125°C 120 dB
Open-Loop Gain Ao R =2kQtoground,Vo=+11V 1000 10,000 V/mV
—40°C<T, <+125°C 1000 V/mV
Offset Voltage Drift AV oo/ AT 0°C<T,<70C 0.5 2.5 pv/°C
-40°C<T,<+125°C 0.5 1.5 pv/eC
OUTPUT CHARACTERISTICS
Output Voltage Swing Vour R, =10 kQ to ground +13.95 <14 %
—-40°C<T,<+125°C +13.9 \
R, =2 kQ to ground +13.75 +13.8 Vv
—40°C<T,<+125°C +13.7 \%
Short-Circuit Current lsc 30 mA
Output Current lo Vo=135V 15 mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR V;=+4.0Vto+18.0V 115 130 dB
0°C<T,<70°C 115 dB
-40°C<T,<+125°C 110 dB
Supply Current/Amplifier ley Vo=0V 1.1 13 mA
0°C<T,<70C 1.55 mA
—40°C<T,<+125°C 1.85 mA
DYNAMIC PERFORMANCE
Slew Rate SR R =10kQ 0.2 V/us
Gain Bandwidth Product GBP 0.6 MHz
Phase Margin 80 Degrees
NOISE PERFORMANCE
Voltage Noise €npp 0.1Hzto 10 Hz 0.25 MV p-p
Voltage Noise Density e, f=1kHz 10 nV/vHz
Current Noise Density i f=1kHz 0.074 pA/VHz
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ABSOLUTE MAXIMUM RATINGS

Table 3.

Parameter Rating

Supply Voltage +18V

Input Voltage +V supply
Differential Input Voltage +0.7V

Output Short-Circuit Duration to GND Indefinite
Storage Temperature Range —65°C to +150°C
Operating Temperature Range —40°Cto +125°C
Junction Temperature Range —-65°C to +150°C
Lead Temperature (Soldering, 10 sec) +300°C

ESD CAUTION

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000V readily accumulate on

Stresses above those listed under Absolute Maximum Ratings
may cause permanent damage to the device. This is a stress
rating only; functional operation of the device at these or any
other conditions above those indicated in the operational
section of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect
device reliability.

THERMAL RESISTANCE

0;, is specified for worst-case conditions, that is, a device
soldered in a circuit board for surface-mount packages.

Table 4.

Package Type 0,, 0, Unit
8-Lead DIP (N-8) 103 43 °C/W
8-Lead SOIC (R-8) 158 43 °C/W

the human body and test equipment and can discharge without detection. Although this product features  [RWLARM[E @
proprietary ESD protection circuitry, permanent damage may occur on devices subjected to high energy W“

electrostatic discharges. Therefore, proper ESD precautions are recommended to avoid performance

degradation or loss of functionality.

ESD SENSITIVE DEVICE
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TYPICAL PERFORMANCE CHARACTERISTICS
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Figure 11. Negative Output Voltage Swing vs. Temperature

-3.98

Vg = #5V
R, = 10kQ

—-4.00

—4.02

-4.04

—4.06

—-4.08

—4.10

—4.12

~

—4.14

AN

-4.16

N

0 50 100
TEMPERATURE (°C)

150

05867-012

Figure 12. Negative Output Voltage Swing vs. Temperature
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OUTLINE DIMENSIONS
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0.10 (0.0040) ¥ &—t’
COPLANARITY 0.51 (0.0201 >l e
’”‘0_3150,0122; 025 (0.0008) ot 00500)
SEATING 0.25 (0.0098) - 57575.0157)
PLANE 0.17 (0.0067)

COMPLIANT TO JEDEC STANDARDS MS-012-AA
CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.

Figure 43. 8-Lead Standard Small Outline Package [SOIC_N]

Narrow Body
(R-8)
Dimensions shown in millimeters and (inches)
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COMPLIANT TO JEDEC STANDARDS MS-001
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.

Figure 44. 8-Lead Plastic Dual In-Line Package [PDIP]
(N-8)
Dimensions shown in inches and (millimeters)

070606-A
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ORDERING GUIDE

Model® Temperature Range Package Description Package Option
OP07DNZ —40°C to +125°C 8-Lead PDIP N-8

OP07DRZ —40°C to +125°C 8-Lead SOIC_N R-8
OP07DRZ-REEL —40°C to +125°C 8-Lead SOIC_N R-8
OP07DRZ-REEL7 —40°C to +125°C 8-Lead SOIC_N R-8

' Z = RoHS Compliant Part.
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NOTES
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NOTES
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHoBsaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




