TECHNOLOGY

FEATURES

Guaranteed 25uN max. Offset Voltage
Guaranteed 0.6xV/°C max. Offset Voltage

Drift with Temperature
Excellent 1.0uV /Month max. Long Term Stability
Guaranteed {'J.E-g‘u"p, max. Noise
Guaranteed 2.0nA max. Input Bias Current

APPLICATIONS

Thermocouple Amplifiers
Strain Gauge Amplifiers

Low Level Signal Processing
Medical Instrumentation

NEAD -~

Precision Operational
Amplifier

DESCRIPTION

The OP-07 offers excellent performance in applica-
tions requiring low offset voltage, low drift with time
and temperature and very low noise. Linear's OP-07 is
interchangeable with many of the precision op-amp
device types. The OP-07 also offers a wide input volt-
age range, high common mode rejection and low input
bias current. These features result in optimum perfor-
mance for small signal level and low frequency appli-
cations. Use of advanced design, processing and
testing techniques make Linear's OP-07 a superior
choice over similar products. A buffered reference ap-
plication is shown below. For single op amp applica-
tions requiring higher performance, see the LT1001
and for matched dual precision applications see the
LT1002.

Precision Buffered Single Supply Reference

Wour = 10,000

The OP-07 contributes less than 5% of the otal ol wilh 1emperahae, nome
and kong term deift of e reference appbcation.

LR

Downloaded from Elcodis.com electronic components distributor

Offset Vollage Drift With Temperature
Of Representative Units

OFFSET VOLTAGE (uV)

TEMPERATURE (°C)



http://elcodis.com/

OP-07

ABSOLUTE MAXIMUM RATINGS

PACKAGE/ORDER INFORMATION _

Supply Voltage. . ...................... +22V OFFSET
Differential Input Voltage . . .............. + 30V ORDER PART NO. | VOLTAGE
Input Voltage Equal to Supply Voltage (MAX)
Qutput Short Circuit Duration. .......... Indefinite
Operating Temperature Range OP-07AH 25uV
OP-07/OP-07A.............. —55°C to 125°C 0OP-07H 75uV
OP-07E/OP-07C................. 0°C to 70°C , OP-O7EH 75uV
Storage Temperature Range R e OP-07CH 150wV
AN DERGOE vuvs o sy —§5°G 1o 150°C s
Lead Temperature (Soldering, 10 sec.). ..... 2
: '[ v } A <78 . OP-07AJ8 25uV
i * .| op07s8 75uV
el 5 on | OP-O7EJS 75uV
g : = OP-07CJ8 1504V
OP-07ENS TouV
HERMETIG DIP J8 PACKAGE OP-07CNB 150V
PLASTIC DI 13 PALYAGE
—— e ———————————=—
ELECTRICAL CHARACTERISTICS v, — - 15v 1, = 25°C. unlsss otherwise noted.
0P-07A op-07
STYMBOL PARAMETER CONDITIONS MIN TYP  MAX MIN  TYF  MAX LNITS
Vg Input Offset Voltage (Note 1) 10 25 30 75 w¥
aVs Long Term Input Offset Voltage
ATime Stability {Notes 2 and 3) 0.2 1.0 02 1.0 wV/Month
Jos Input Oftset Current 05 20 04 28 nA
I Input Bias Current =07 =20 =10 =30 na
Ea Input Noise Voltage 0.1Hz 10 10Hz (Note 2) 035 06 035 05 mVop
[nput Noise Voltage Density fy = 10Hz 103 180 103 180
f, = 100Hz  (Note 2) 00 130 100 130 | oWV
f, = 1000Hz 96 11.0 96 1.0
i Input Neise Gurrent 0.1Hz to 10Hz (Note 2) 14 30 14 30 Phgp
Input Noise Current Density f, = 10Hz 032 080 032 080
f, = 100Hz  (Note 2) 0.4 023 044 023 | pa/Vhz
f, = 1000Hz 0,12 047 0.2 017
B Input Resistance Ditferential Mode | {Note 4) 0 80 20 60 M
Input Resistance Common Mode 200 200 6ot
Input Yoltage Range +135 +140 +135 =140 v
CMRR Common Mode Rejection Ratio Vew = =13V 110 126 110 126 dB
PSAR Power Supply Rejection Ratio Vg = =3V 1o = 18Y 100 108 100 108 dB
By Large Signal Voltage Gain R = 2K, Vp = =10V 300 500 200 500
Ry = 5006, Vg = =05V 150 400 150 400 Vimy
Vg = +3V (Note 4)
Your Maximum Qutput Voltage Swing | R, = 10k0 =125 =130 +125 =130
R = 2kat =120 =128 +120 =128 L)
R = ki +105 =120 =105 =120
SR Slew Rate Ry = 2k (Note 4) 01 025 0.1 0.25 Wius
GRW Closed Loop Bandwidth Ay, = +1(Note 4) 0.4 0.6 04 0.6 MHz
L Open Loop Output Impedance Vo =0,lg =01 = 10Hz 60 60 1
Py Power Dissipation Vg = =15V ] 120 75 120 mwW
Vg = =3Y 4 (i 4 i
Oftset Adjustment Range Hull Pat = 20k +4 +4 my
See Notes on page 4.
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ELECTRICAL CHARACTERISTICS v, = + 157, —55°C < T, < 125°C, unless otherwise noted.

OP-07

OP-07A op-07
SYMBOL PARAMETER COMDITIONS MIN  TYP  MAX MIN  TYPF  MAX UNITS
Vis Input Offsat Voltage (Mote 1) ® 25 1] &0 200 u¥
AY Average Input Offset Yoltage Drift
ATemp Without External Trim [ ] 02 06 0.3 Ve
With External Trim Null Pot = 20k (Note 2) 02 06 0.3 &
lgs Input Offset Current e 0.8 4.0 12 nA
Alps Avarage Input Offsat Current Drift | (Note 2) ® 5 25 8 pASC
Alemp
I Input Bias Gurrent ® +10 40 +20 nA
Al Average Input Bias Current Drift | (Note 2) ] 25 13 pAS*C
Alemp
Input Voltage Range ®|=+130 =+135 +=130 135 v
CMRR Common Mode Rejection Ratio Vew = +13¥ ®| 106 123 106 123 dB
FSRR Power Supply Rejection Ratio Ve = =3V 1o + 18V o WM 106 94 106 di
At Large Signal Voltage Gain Ry = 2k0, W, = + 10V @ 200 400 150 400 Vimy
Vot Qutput Voltage Swing R, = 2kn ®|+120 +126 =120 =126 v
ELECTRICAL CHARACTERISTICS v, — - 15v, 1, = 25°C. unless otherwiss noted.
OP-O7E ap-07c
STMBOL PARAMETER CONDITIONS MIN TYF MAX MIN TYF  MAX UNITS
_— Vi Input Offset Voltage (Mot 1) 30 75 60 150 uV
A, Long Term Input Offset Yoltage
Alime Stability (Hotes 2 and 3) 03 15 0.4 u¥iManth
los Input Offset Current 05 38 0.8 nA
I Input Bias Current +12 =40 +18 nA
£, Input Noise Valtage 0.1Hz to 10Hz {Note 2) 035 06 035 065 Vo
Input Moise Voltage Density f, = 10Hz 03 180 0.5 200
fy = 100Hz  (Note 2) 100 130 02 185 | aW/VHz
fs = 1000Hz 96 11.0 98 11.5
s Input Noise Current 0.1Hz to 10Hz (Note 2) 14 a0 15 PAp
Input Moise Current Density fs = 10Hz 032 080 032 090 _—
fo= 100Hz  (Mote 2) 0.14 023 015 027 pASVHZ
fs = 1000Hz 012 07 013 018
Rin Input Resistance Ditlerential Mode | (Note 4) 15 50 & 33 M
Input Resistance Common Mode 160 120 (11
Input Voltage Range +135 =140 +130 =140 1)
CMAR Common Mode Rejection Ratio Vew = = 13V 106 123 100 120 dB
PSRA Power Supply Rejection Ratin Vg = +3Vio +18Y a4 106 a0 104 dB
Aun, Large Signal Valtage Gain Ry = 210, Wy = = 10V 200 500 120 400
R = 5000, Vg = =05V 150 400 100 400 Vimy
Yo = +3V (Note 4)
Vi Maximum Qutput Voltage Swing | R, = 10kD +£125 +£130 +125 +130
R = 2k =120 +128 =115 128 )
AL = 1k =105 =*=120 +12.0
SR Slewing Rate R = 2k (Note 2) 0.1 0.25 0.1 0.25 WieuS
GBW Clased Loop Bandwidth Aye, = +1(Note 2) 0.4 0.6 0.4 0.6 MHz
Zs Open Loop Qutput Impedance Wo =0, lg=01= 10Hz 60 &0 ]
Ps Pawer Dissipation W= =154 75 120 &0 150 mw
Otfset Adjustment Range Null Pot = 20k +4 +4 m
See Notes on page 4.
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OP-07

ELECTRICAL CHRARACTERISTICS v, - =15V, 0°C < T, < 70°C, unless atherwiss noted.

0P-0TE QpP-07C
SYMBOL PARAMETER COMDITIONS MIN  TYF  MAX MIN TYF  MAX UNITS
Vee Input Offsat Valtage [ 45 130 a5 250 my
Algs Average Input Offset Voltage Drift
ATemp Without External Trim @ 03 1.3 05 18 Ve
With External Trim Mull Pat = 20k (Note 2) 03 13 0.4 16 VG
s Input Oifset Current ® 0.8 53 16 80 nA
Al Average [nput Offset Gurrent Drift | (Note 2) ] 8 35 12 50 pASeC
ATemp
Is Input Bias Current L] +15 +55 +22 +40 nA
Al Average Input Bias Current Drift | (Note 2) ® 13 18 50 pAS*C
ATemp
Input Yoltage Range @|+130 +135 130 +135 v
CMRR Common Mode Rejection Ratio Vouw = =13V @ 103 123 a7 120 db
PSAR Power Supply Rejection Ratio Ve = =3V 10 = 18Y ®| 90 104 85 100 dB
Aol Large Signal Voltage Galn Ry = 2k, ¥, = =10V @| 180 450 00 400 ¥imy
Yaur Output Voltage Swing R, = 2k ®|+120 +126 =110 +126 ¥

The @ denotes the specifications which apply over full operating

temperature range.

Hole 3: Long term Input Offset Voltage Stability refers to the
averaged trend line of Vg versus Time over extended periods after
the first 30 days of operation. Excluding the initial hour of operation,

For MIL-STD components, please refer to LTC B83C data sheet for test
listing and parameters.

Note 1: Offset voltage for the OP-O7A is measured 60 seconds after
power is applied. All other grades are measured with high speed test

equipment, approximately 1 second after power is applied.
Nole 2: This parameter is tested on a sample basis only.

changes in Vs during the first 30 operating days are typically 2.5V,
Note 4: This parameter is guaranteed by design,
Note 5: The OP-07D is available by special request.
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“ TYPICAL PERFORMANCE CHARACTERISTICS

OP-07

Low Frequency Noise Total Input Noise Voltage Open-Loop
(Closed Loop Gain = 25,000) vs Frequency Frequency Response
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TYPICAL PERFORMANCE CHARACTERISTICS

Input Bias Current vs
Temperature
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Input Bias Current vs
Ditferential Inpul Voltage
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“2 TYPICAL APPLICATIONS

Precision Summing Amplifier

Instrumentation Amplifier
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TEST CIRCUIT DIAGRAMS

Offset Violtage Test Circuit T

Ofiset Nulling and Low
Frequency Noise Test Circuit

Bk
* + 15¥
AP
4= 15V
2 \
= 7
0on 3 * 0P-07 B TR
3 +// 4
- - 15¥ ¢
- —15¥ #* RESISTORS MUST HAVE
LOW THERMOELECTRIC L AP 1
POTEMTIAL - 250 =
% & = 1000 NOTES:

1) RC APFRONMATELY 10Hz FLTER

2) DESERVE QUTPUT FOR 10 SECORDS
; By = 25000
T This circuit is also used as the burn-in configuration wilh Acocation Tio:
$UPP|5II vﬂltﬂgeﬁ Chang&d o X 2{] .'Irl:l"$ \'T'l'tﬁ:l‘lt‘.';];_'ﬂ? & w45 & repdascement in T25, 10871084, 308/ 3084 apphcations,
— remowal of external compensation ks optional. For comeentionally nulisd 741 type appé-

cations, exterral irimeming shovid be remoned, Care should taken 10 avoid thermooou-
i vollages Causid Dy tempirature vanations between the ingiud irmnals of cessmily

melals,
s
Inoemation furnished by Linear Technology Corporation is believed o be accurate znd
LI Em reliahle. However, no responsibility is assumed for its use, Linear Technology Corpora-
: Y tion makes no representation that the interconnection of its circuits a5 descrbed herein
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SCHEMATIC DIRGRAM "/
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PACKAGE DESCRIPTION

H Package J8 Package N8 Package
Melal Can 8 Lead Hermetic Dip 8 Lead Plaslic

j |

T
MO DRANGORS: W MNOAS LN S T e ROTID Mt o i BCHES LMUESS ST
BT DR NSRS B DS “LEALES wATHR D07 OF TRLUE POCITIOM (57 T GALCE PLANE *LEALS. mTHIN 019G (F DL POETICH (177 1 Gt Akl
Tlmax &y B Tlfnax F}P Tjrnax By
150°C | 150°CAk | 45°CW 150°C | 100°CAY 100°C | 130°CW L
T

GP/IM 785 108

Linear Technology Corporation
1630 Mcﬂarthgl Blvd Ml@aa, CA 95035-7487 » (408) 942-0810 L7IT‘ \
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