ANALOG Ultralow Offset Voltage
DEVICES Operational Amplifier

0P07

FEATURES PIN CONNECTIONS
Low Vos: 25 pV max TO-99 (J Suffix) Epoxy Mini-DIP (P Suffix)
Low Vg Drift: 0.6 pV/°C max

8-Pin Hermetic DIP (Z Suffix)

Uitra-Stable vs Time: 1.0 uV/Month max 8 Vos TRIM 8-Pin SO (S Suffix)

Low Noise: 0.6 uV p-p max Vos TAtM 1 7ve

Wide Input Voltage Range: 14 V vos TRM[] b vos TR

Wide Supply Voltage Range: +3 Vto =18V SN2 G )6 UT W[ v

Fits 725, 108A/308A, 741, AD510 Sockets / ] > Four

125°C Temperature-Tested Dice N3 sNe v-[{] P

Available in Die Form ¢ V- icase)

NC = NO CONNECT NC = NO CONKECT

GENERAL DESCRIPTION The OP07 is available in five standard performance grades, The
The OP07 has very low input offset voltage (25 uV max for OP07A and the OP07 are specified for operation over the full
OPO07A) which is obtained by trimming at the wafer stage. These military range of -55°C to +125°C; the OPO7E is specified for
low offset voltages generally eliminate any need for external null- operation over the 0°C to +70°C range, and OP07C and D over
ing. The OP07 also features low input bias current (£2 nA for the —40°C to +85°C temperature range.

QOP07A) and high open-loop gain (300 V/mV for OP07A). The
low offsets and high open-loop gain make the OP07 particularly
useful for high-gain instrumentation applications.

The OPO7 is available in hermetically-sealed TO-99 metal can
or ceramic 8-pin mini-DIP, and in epoxy 8-pin mini-DIP. Itis a
direct replacement for 725, 108A, and OP05 amplifiers; 741-

The wide input voltage range of +13 V minimum combined types may be directly replaced by removing the 741’s nulling

with high CMRR of 110 dB (OP07A) and high input imped- potentiometer. The OP207, a dual OP07, is available for appli-

ance provides high accuracy in the noninverting circuit configu- cations requiring close matching of two OP07 amplifiers. For

ration. Excellent linearity and gain accuracy can be maintained improved specifications, see the OP77/0P177. m

even at high closed-loop gains.

Stability of offsets and gain with time or variations in tempera-
ture is excellent. The accuracy and stability of the OP07, even at
high gain, combined with the freedom from external nulling
have made the OP07 a new industry standard for instrumenta-
tion and military applications.
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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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0PO7-SPECIFICATIONS

ELECTRICAL CHARACTERISTICS (@ Vs = 15V, Ty = +25°C, unless otherwise noted.)
' R

! OoPo7A oPro7
Parameter ; Symbol Conditions Min Typ Max Min Typ Max Units
Input Offset Voltage ' Vi (Note 1) 10 25 0 75 uv
Long-Term Input Otf\et |
Voltage Stability AV Time {Note 2) 0.2 1.0 0.2 1.0 HViMonth
Input Offset Current ‘ Lo 0.3 2.0 0.4 2R nA
Input Bias Current ; Iis L7 E20 1.0 £3.0 nA
Input Noise Voluge | ¢ pp 0L Hzto 10 HZ' 035 0.6 0.35 0.6 uvp-p
Input Noise Voltage Density i e, fo = 10 Hz' 1.3 180 103 18.0 n\”\“l;{g
f, = 100 Hz' 10.0 130 10.0 130
to, = 1000 He' 9.6 1.0 9.6 1.0
Input Noise Current [ 0.1 Hz to 10 Hz' 14 30 14 30
Input Neise Current Density 1, f, = 10 Hy' 0.32 0.80 0.32  1L.80
: fo = 100 Hz' 0.14 0.23 0.14 023
fo = 1000 Hz' 012 017 0.12 017 pANHZ
Input Reststance
Ditferential-Mode Ry {Note 4} 30 80 20 60 M@
Input Resistance
Common-Maode Rive m 200 200 GQ
[nput Voltage Range IVR +13 +14 13 14 A%
Common-Maode Rejecnon Ratio CMRR Vi =13V 110 126 110 126 JdB
Power Supply Reecuon Ratio PSRR Vo=+3Viotl8V -+ 10 4 10 AR
Large-Signal Voltage Gam Ay Ry 22k, Va=+10V 300 500 200 S04 VimV
R, 2500, V, = 105V,
Vo= 13v? 150 400 150 400 VimV
Output Voltage Swing Vi R; > 10 k{2 +125 £13.0 125 1130 V
R; > 2kQ +12.0 1128 120 1128 Vv
R; 21 k2 +10.5 1120 +105 1120 \Y
Slew Rate SR R,z 2 k) 0.1 0.3 .l 0.3 Vips
Closed-Toop Bandwidih BW Ay =+ 0.4 0.0 0.4 0.6 MH:z
Open-Loop Output Resistance Ro Vo=0,I=0 [l 60 Y]
Power Consumption Py '« =+ 15 V, No Load 75 120 75 120 mW
+3V, No Load 4 4 mW
Otfset Adjustment Range Ry = 20 kQ 4 14 mV

NOTES

FOPATA grade Vi s measured approsmmately one minute afiee application of power For all ather grades Vi is measured approximately 0.5 secends after application of power
"Long-term mput oftsel voltage stabshite refers v the averaged trend hine of Vi, v ume over expended periods after the fisst 30 days of operation Excluding the mitial hour of uperation, changes in

Vi, durmg the i 40 aperating dans are typically 25 js
Saniple tested
WGuaranteed by desn

Speafcatons subgect e Change wihout nshice

ORDERING GUIDE!

¥y max Temperature Package T
Model (TpA=+25°C)| Range ~ |Option’
OPO7AJRK3C 25wV 55°Co1o +125 'C [ TO-96
OPOTAZ} 25 4V 55°C 1o +125 € |8-Pin Cerdip
QOPO7E] 75 uvV 25"C o +85°C |'TO-99
OPOTEZ 75V 25"C 1o #85°C |8-Pin Cerdip
OPOTEP 75 uV 25°Coo +85"C [R-Pin Plastic DIP
QPO7]:843C 5 uv 55°Cr+125°C|TO-99
orevz’ 75 uvV 55"C 1o +125-C |8-Pin Cerdip
OPO7() 150 v H'C o +85°C | TO-99
OPO7CZL 150 pv 40°C to +85"C  |8-Pin Cerdip
OPO7CP 150 pv 4 8-Pin Plastic DIP
OPrPo7¢s 1150 pv -40°C 8-Pin SO
OPO7CS-REEL {150 pv 40 C 8-Pin SO
OPO7CS-REEL7Y 150 pv -40°C 8-Pin SO
OPO7D] 150 v 0 C o +85 C |TO-99
OPO7DZ 150 pv ¢ ' 8-Pin Cerdip
Qro7DP | 150 uv B8-Pin Plastic DIP
NOTES

'Burn-in i avanlable on Contmeroad wond indusermal remperature range parts in cerdip,
plastic DIP and 1O an packages

“For outhne intormation see Package Informanon secuon

‘Bar devices processed i tota] comphance to MIL-STD-883, add ‘883 alter part
number Consult factory for 883 data sheet

"For wvadabihty and burn i infarmaon on SO packages, contact your ocal sales affice,
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teter 1o tvpicai pertonmance curves: Parameter is sample tested

ABSOLUTE MAXIMUM RATINGS'

Supply Voltage . .. ........ ... ... ... .. ... .... +22V
Differential Input Voltage ........ ... ... ... .. .. 30V
Input Voltage™ ... ... ... i 122V
Output Short-Circuit Duration ... ....... ... Indefinite
Storage Temperature Range
Jand Z Packages ................. . 65 C o +1500C
PPackage ............. ...... ... 65 Cto +125°C
Operating Temperature Range
OPO7A, OPO7 ... ... ... ... ... ~535°C to +125°C
OPOTE .. ... ... ... .. 0°C to +70'C
OPO7C, OPO7DY .. ... 10°C 1o +85'C
Lead Temperature (Soldering, 60 sec) ........ .. .. +3007C
Junction Temperature (Ty) ... ... ... +150°C
Package Type 0.’
TO-99 () 150
8-Pin Hermetic DIP (Z) 148
8-Pin Plastic DIP (P) 103
8-Pin SO (S) 158
NOTES

"Absolute maximum raungs apply to both DICE and packaged parts, unless
otherwise noted

“For supply voltages less than # 22V, the absolute maximum mput voltage 1 equal
to the supply voltage

\“l\ 1 specified for worst case mounting condivons, te., 8y 1 specified tor device
n socket for TO, cerdip, P-DIP, and LOCC packages; By 1s speaified for device
soldered to printed circurt board tor SO package.
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