ANALOG

Next Generation OP07,
DEVICES Ultralow Offset Voltage Operational Amplifier

FEATURES

Outstanding Gain Linearity

Ultrahigh Gain: 5000 V/mV min

Low Vs Over Temperature: 60 pV max
Excellent TCVs: 0.3 pV/°C max

High PSRR: 3 pV/V max

Low Power Consumption: 60 mW max
Fits OP07, 725, 10BA/308A, 741 Sockets
Available in Die Form

GENERAL DESCRIPTION

The OP77 significantly advances the state-of-the-art in precision
op amps. The OP77’s outstanding gain of 10,000,000 or more
is maintained over the full £10 V output range. This exceptional
gain-linearity eliminates incorrectable system nonlinearities
common in previous monolithic op amps, and provides superior
performance in high closed-loop-gain applications. Low initial
Vs drift and rapid stabilization time, combined with only 50 mW
power consumption, are significant improvements over previous
designs. These characteristics, plus the exceptional TCV,5 of
0.3 pV/#C maximum and the low Vi of 25 4V maximum, elimi-
nates the need for Vg adjustment and increases system accu-
racy over temperature.

PSRR of 3 uV/V (110 dB) and CMRR of 1.0 yuV/V maximum
virtually eliminate errors caused by power supply drifts and
common-mode signals. This combination of outstanding char-
acteristics makes the QP77 ideally suited for high-resolution in-
strumentation and other tight error budget systems.

PIN CONFIGURATIONS

Epoxy Mini-DIP TO-99 (J Suffix)

(P Suffix) s Vos TRIM
8-Pin Hermetic DIP Vos T 1 v
(Z Suffix)
8-Pin SO
(S Suffix) ~IN 2 s0ouT
+IN 3 5N.C.
4 V- (CASE)

OP77BRC/883 LCC
(RC Suffix)

Vos TRIM IINI:I vos TRIM
—in[2] [7 ] ve
+IN BF > [ Jour
v-[4] [5 ] nc.

NC = NO CONNECT

This product is available in six standard grades and five stan-
dard packages: the TO-99 can, the 8-pin mini-DIP in ceramic,
SO or epoxy, and the 20-contact LCC.

The OP77 is a direct or upgrade replacement for the OP07, 05,
725, or 108A op amps. 741-types can be replaced by eliminat-
ing the Vg adjust pot. For higher precision performance refer
o OP177.
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Figure 1. Simplified Schematic

To obtain the most recent version or complete data sheet, call our fax retrieval system at 1-800-446-6212 or visit our World Wide Web site at http:/iwww.analog.com.
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OP77-SPECIFICATIONS

+25°C, unless otherwise noted.)

ELECTRICAL CHARACTERISTICS (@ v.- =isu.1,-

IParameter Symbaol Conditions
[npur Offset Valtage Vi
[ong-Term Input Offset i
Voltuge Stability AV Time (Note 1)
[nput Offset Current Lo
Input Rias Curreni In
Input Nowse Voltage ¢ p-p 0.1 Hz to 10 HS
fo= 10 Hz'
Inpur Noiswe Voltage Densaty ¢, to = 100 H-
f, = 1000 H/”
Input Noice Current 1 pp o1 Hz w10 Hy7
f, = 10 Hz’
Input Noise Cuarrent Densny 1, f,, = 100 Hy
fo, = 1000 H#'
Input Resistance
Dhfterental-Muode Ry {Note 3}
Input Resistance-
Common-Maode Rywi
Inputr Valrage Range IVR
Commuon Mode Repection Rano " CMRR P Ve =13y
Power Supply Rejection Rato + PSRR Py = +3V o 1R Y
[arge-Signul Volrage (iinn Ay Ry -2k VO = 10V
Ontput Voltage Swing TV Ry - 100k
Ry -2k
Ry 21 k&2
Slew Rate SR R, > 2 ke
Clased-Toop Bandwidrh BW Ay T+
Open-Toop Ourput Resistance R,.
Vo= 15 Vi NoLoad
Power Consumption Iy v =+ 3V Noload
Offser Adjustment Range

NOTES

'Long- Term Input Offset Voltage Stability refers 1o the averaged trend hine of Vi, vs ime over extended periods atter the first 30 days of operation Excluding the
imtial hour of operation, hanges i Voo dnnmge the Hest 30 operanng davs are typieallv 2.5 pV

‘Sample rested
Guaranteed by design.

Speaificanons suhyect o change without nouce

ABSOLUTE MAXIMUM RATINGS'

Supply Voltage . ... ... ... ... ... .0 X222V
Differential Input Voltage .. ... ... ... ... .. 130V
Input Voltage™ . ... ... ... ... ... ... ... .. +22V
Output Short-Circuit Duration . ............... Indefinite
Storage Temperature Range
I 7Z,and RC Packages ............ ... 65°'C to +150"C
PPackage ... ... ... ..o 657°C o +125°C

QOperating Temperature Range

QP77A, OP77B (J, Z, RC) 55 Cto +125°C

OP77TE, OPTIF (,Z) o\, 25°C to +85°C
OP77E, OPTTF, OP77G (P, S) ... .. ...... 0°C 1o +70°C
OPTTH (P.S) oo 4G 10 +85°C

65"C 1o +150°C

Junction Temperature (T)) .. ... ..
L.ead Temperature (Soldering, 60 sec)

Péckage Type

- 9”\
TO-99 () 150
8-Pin Hermetic DIP (Z) 148
R-Pin Plastic DIP (P) 103
20-Contact LCC (RC, T() 98

8-Pin SO ($)
NOTES
'Abcolute maximum raungs apply to both DICE and packaged parts, unless
othersise noted.

‘For supply vohiages less than +22 ¥, the absolute maamum wput voltage 1s equal to the
supply voltage

"8y 15 specified for worst case mounimg condions, 1 e, By s speaficd for device insocket
for 1O, cerdip, P DIP and T OC packages Hiy e speafied for device soldered to printed
crcunt baard for SO package
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orT7A OP77B
Min Typ Max Min Typ Max Units
10 25 0 60 uv
0.2 0.2 uViMo
0.3 1.5 0.3 28 nA
02 1.2 2.0 0.2 1.2 2R nA
(.35 0.6 035 0.6 WV p-p
103 18.0 10.3 180 | uVpp
1o 13.0 10,0 13.0 VivHz
9.0 1 9.6 1.0 | ViNHz
14 30 14 30 pA p-p
032 0.80 n.32 0.80 pA p-p
014 0.2% 014 0.2 | pAnHz
‘ w2 017 012 U017 pANHz
|20 15 185 15 MQ
! 0o 200 GQ
L ! H13 14 v
ol Iy i b pviv
a7 3 w7 3 pv:v
3000 12000 2000 R0 vy
135 [RE N 135 2140 v
+125 1130 +12.5 +13.0 \Y
+12.0 1125 +ti2.0 +12.5 Ay
0.1 0.3 0.1 0.3 Vips
(1) 0.6 0.1 0.6 MHz
60 60 Q
50 60 50 60 m%
1.5 4.5 3.5 1.5 mW
| +3 +3 mV
ORDERING GUIDE'
Temperature Package
Model Range Option®
Or77AJ° 55°C 10 +125°C TO-99
OP77A2" -55"C 10 +125"C 8-Pin Cerdip
OP77E] 25"C 10 +85°C TO-99
OP77EZ 25"C 10 +85°C '\ 8-Pin Cerdip
OP77EP 0°C 1o +70°C 8-Pin Plastic DIP
OP77B] -55"C to +125°C TO-uy
OP77BRC/RR3C -55°C to +125°C 20-Contact 1.CC
OP77F] -25'C o 4+85°C TO-99
OP77FZ -25°C w +85°C 8-Pin Cerdip
OP77FP 0°C to +70°C 8-Pin Plasuc DIP
OP77GP 0°C 1o +70'C 8-Pin Plastic DIP
OP77GS? 0°C to +70°C I 8-Pin SO
OP77GS-REEL 0°C 10 +70°C R-Pin SO
OP77GS-REELT? 0"C 10 +70°C 8-Pin SO
OP77HS? 40°C 1o +85°C 8-Pin SO
OP77HS-REEL 40°C 1o +85°C 8-Pin SO
OP77HS-REEL7? 8-Pin SO

-404C 1o +85°C

NOTES

PBurn-in s avalable on commercial and ndustral remperature range parts i Cerdip,
Plastic DIP, and TO-can packages
“For outline information see Package Intormation section

‘For devices processed in toral comphance to MIL-STD 883, add ‘883 after part num-

her Consnlt factory for BR3 data sheet

'Far avarlability and burn-in intormanon on SO and PLOCC packages, contact vour Jo-

cal sales office
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