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TECHNOLOGY

FEATURES

Guaranteed 25uV max. Offset Voltage
Guaranteed 0.6uV/°C max. Offset Voltage

Drift with Temperature
Excellent 1.0uV /Month max. Long Term Stability
Guaranteed ﬂ.ﬁ,u‘lu"p_ max. Noise
Guaranteed 2.0nA max. Input Bias Current

APPLICATIONS

Thermocouple Amplifiers
Strain Gauge Amplifiers

Low Level Signal Processing
Medical Instrumentation

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 Bulfered Single Supply Reference

The OF-07 contrinubes less than 5% ol the |otal gl with lemperature, nome
and long tetm deifl of the reference apphcaton.

LY HIGR

Vout = 10,0000

Offset Vollage Drift With Temperature
0f Representative Units

OFFSET VOLTAGE (uV)

TEMPERATURE (°C)




OP-07

ABSOLUTE MAXIMUM RATINGS

PACKAGE/ORDER INFORMATION _

Supply Voltage. . ..........cooveein.... + 22V OFFSET
Differential Input Voltage . . .............. + 30V ORDER PART NO. | VOLTAGE
Input Voltage Equal to Supply Voltage (MAX)
Output Short Circuit Duration. .......... Indefinite
Operating Temperature Range OP-07AH 25uV
OP-07/QP-07A.............. —55°Cto0 125°C OP-07H 75uV
OP-O7E/OP-07C................. 0°Cto 70°C . OP-07EH 75uV
Storage Temperature Range R o OP-07CH 1504V
AN DOVICRS o viiic . o —65°C to 150°C
Lead Temperature (Soldering, 10 sec.)...... 300°C .-
i . 1w | OP-O7AI8 25uV
B .. | op-07J8 75uV
il & o | OP-O7EJS 75uV
gl : e 0P-07CJ8 1504V
OP-O7ENS TouV
HERMETIG DIP J8 PACKAGE OP-07CNB 150V
PLASTIC WP M3 PACKAGE
———r e ——————=—
ELECTRICAL CHARACTERISTICS v, = - 15v. 1, = 25°C. unisss otherwise noted.
OP-07A op-07
STMBOL PARAMETER GONDITIONS MN TIF  MAX MIN  TYP  MAX UNITS
Vos Input Offset Voltage (Note 1) 10 25 30 75 oY
aVpg Long Term Input Offset Voltage
ATime Stability {Notes 2 and 3) 0.2 1.0 02 1.0 wNiManth
Jos Input Offset Gurrent 03 20 04 23 na
la Input Bias Current =07 +20 =10 +30 nA
Es Input Noise Yoltage 0.1Hz to 10Hz (Note 2) 035 06 035 06 #¥pp
Input Noise Voltage Density fy = 10Hz 03 180 103 180
fo = 100Hz  (Note 2) 100 130 100 130 | avrVHz
f, = 1000Hz 8.6 11.0 9.6 11.0
i Input Neise Current 0.1Hz to 10Hz (Note 2) 14 30 14 30 phps
Input Neise Current Density f, = 10Hz 032 080 032 080
f, = 100Hz  (Note 2) 0.14 023 014 023 | pAVHz
fs = 1000Hz 0,12 047 012 017
B Input Resistance Ditferential Mode | (Note 4) 0 &0 20 60 Ma
Input Resistance Common Moda 200 200 Ger
Input Voltage Range +135 =140 +135 =140 v
CMRR Common Mode Rejection Ratio Ve = = 13¥ 10 126 110 126 dB
PSAR Power Supply Rejection Ratio Vg = =3V 1o = 18Y 100 108 100 108 dB
Bl Large Signal Voltage Gain R = 2k, Vp = =10V 300 500 200 500
Ry = 5006, Vo = =05V 150 400 150 400 WimV
Vg = =3V (Note 4)
Vour Maximum Qutput Voltage Swing | R, = 10k0 +125 =130 +125 =130
Ry = 2kt =120 =123 +120 =128 V
R = ke =105 =120 =105 =120
SR Slew Rate Ry = 2k( (Nota 4) 0.1 0.25 0.1 0.25 VfuS
GBW Closed Loop Bandwidth Ay = +11(Note 4) 0.4 0.6 0.4 0.6 MHz
L Open Loop Output Impedance Vo =0,lg=01= 10Hz &0 60 fl
Py Power Dissipation Vg = =15V 75 120 75 120 mwW
Vg = +3V 4 & 4 6
Offset Adjustment Range Hull Pot = 20kt +4 +4 mv
See Notes on page 4.
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ELECTRICAL CHARACTERISTICS v, = = 15v, —55°C < T, < 125°C, unless otherwiss notsd.

0P-07A op-07
SYMBOL PARAMETER COMDITIONS MN TYF  MAX MIN  TYPF  MAX UNITS
Vs Input Ofiset Voltage {Note 1) [ 25 il 60 200 i
AV, Average Input Offset Voltage Drift
ATemp Without External Trim ] 02 0.6 0.3 13 Ve
With External Trim Null Pot = 20k% (Note 2) 0.2 0.6 0.3 1.3 &
los Input Offset Current L 0.8 4.0 1.2 q nA
Al Average Input Offsat Current Drift | (Note 2) ® 5 25 8 50 pA/“C
ATemp
lg Input Bias Current L ] +10 +40 +20 x60 nA
Al Average Input Bias Current Drift | (Note 2) L ] 25 13 50 pA/~C
Alemp
[nput Valtage Range ®| =130 +135 +130 +135 v
CMRR Common Mode Rejection Ratio Veu = +13Y ®| 106 123 106 123 dB
SRR Power Supply Rejection Ratio Ve= =310 18V o M 106 84 106 dB
. Large Signal Voltage Gain Ry = ki, W = =10V ®| 200 400 150 400 Vimy
Vour Qutput Voltage Swing R, = k0 ®|+120 =126 +120 =126 v
ELECTRICAL CHARACTERISTICS v, — - 15v 1, = 25°C. unless otherwiss noted.
OP-07E op-07cC
SYMBOL PARAMETER CONDITIONS MIN  TYF  MAX MIN TYF  MAX UNITS
Vs Input Offget Voltage [Mote 1) 30 75 60 150 uV
AV, Long Term Input Offset Yoltage
ATime Stability (Notes 2 and 3) 0.3 15 0.4 20 a¥iMonth
les Input Offset Current 0.5 38 0.8 6.0 n#A
I Input Bias Current =12 =40 +18 =70 nA
£ [nput Noise Valtage 0.1Hz to 10Hz (Note 2) 035 06 035 0.65 Vg
[nput Noise Voltage Density f, = 10Hz 03 180 05 200
i, = 100Hz  (Note 2) 100 130 02 135 | nviVHz
f; = 1000Hz 96 11.0 9.8 115
5 Input Noise Current 0.1Hz to 10Hz (Note 2) 14 a0 15 335 PAep
Input Noise Current Density fy = 10Hz 032 080 032 090 _—
fy= 100Hz  (Note 2) 014 023 015 027 pASV HZ
f; = 1000Hz 012 017 0.13 018
Rin Input Resistance Ditlerential Mode | (Note 4) 15 50 & 33 M
Input Resistance Common Moda 160 120 G
Input Yoltage Range +13.58 =140 +130 =140 L)
CMRR Common Mode Rejection Ratio Vo = £ 13V 106 123 100 120 [1]3]
PSRA Power Supply Rejection Ratio ¥g = +3V 1o +18Y 94 106 a0 104 i3]
P, Large Signal Voltage Gain Ry = 2k, Wy = =10V 200 500 120 400
HL = Sﬂﬂﬂ, \I'.;] == _‘tu5u 150 -WD IDO 41}0 Wimy
Vs = +3V (Note 4)
Vo Maximum Qutput Voltage Swing | R = 10kn =125 =130 =125 +£130
Ry = 2k =120 =128 =115 128 W
RL = 1k =105 *=120 + 1210
SR Slewing Rate Ry = 2k (Note 2) 0.1 0.25 0.1 0.25 ViuS
GBW Closed Loop Bandwidth Ayer = +1(Note 2) 04 06 0.4 0.6 MHz
Iy Open Loop Qutput Impedance Vg = 0,1y = 0,1 = 10Hz &0 &0 0
Ps Pawer Dissipation Ve = 154 75 120 &0 150 mw
Ve = £3Y, 4 5 4 ] mW
Difset Adjustment Range Null Pot = 20k 4 +4 mi

Sae Notes on page 4.
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OP-07

ELECTRICAL CHRRACTERISTICS v, = =15V, 0°¢ < T, < 70°C, unloss atherwiss noted. -

0pP-07E 0P-07C
SYMBOL PARAMETER CONDITIONS MIN TYF MAX MIN  TYF  MAX UNITS
Yee Input Difset Valtage @ 45 130 a5 250 My
AVgs Average Input Offset Voltage Drift
ATemp Without External Trim @ 0.3 13 0.5 18 VI°G
With External Trim Hull Pat = 20kst (Note 2} 0.3 1.3 0.4 16 8
s Input Offset Current & ] 53 1.6 B0 n#
Al Average Input Offset Current Drift | (Note 2) ® ] 35 12 50 pASeG
ATemp
Ig Input Bias Current @ +15 #5545 +22 40 ni
4l Average Input Bias Guerent Drift | (Note 2) ] 13 35 18 50 pASC
Atemp
Input Voltage Range @ £130 +£135 +130 +135 v
CMRR Common Mode Rejection Ratio Vew = = 13V @ 03 123 a7 120 dB
PSAR Power Supply Rejection Ratio Vg = =3V 1o = 18V e % 104 86 100 dB
AL Large Signal Voltage Gain Ry = 2k, ¥, = =10¥ @ 180 450 W0 400 Vimy
Vaur Output Voltage Swing Ry = 2k @ +120 =126 +110 +126 v
The @ denotes the specifications which apply over full operating Hola 3: Long term Input Offset Voltage Stability refers to the
temperature range. averaged trend ling of Vgg versus Time over extended periods after

For MIL-5TD EUMPUHEME. please refer to LTC 8830 data sheet for test the first 3‘” da'fs I:Il‘ﬂpel‘atil:lm. E:C!udinglthﬂ initial hour ﬂf ﬂperatiﬂﬂ.
listing and parameters. changes in Vgs during the first 30 operating days are typically 2.5\,

. i Note 4: This parameter is guaranteed by design.
Note 1: Offset voltage for the OP-07A is measured 60 seconds after : ; :
power is applied. All other grades are measured with high speed test Nate 5: The OP-07D is available by special request. o
equipment, approximately 1 second after power is applied.

Nole 2: This parameter is tested on a sample basis only.
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™ TYPICAL PERFORMANCE CHARACTERISTICS

Low Frequency Noise Total Input Noise Vaoltage 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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“> TYPICAL APPLICATIONS

Precision Summing Amplifier
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Instrumentation Amplifier
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TEST CIRCUIT DIRGRAMS

Offset Voltage Test Circuit T

% Bk
A
+ 13V
2
= 7
00n 3 * 0p-07 Bt SR
- ¥ — 15¥ * RESISTORS MUST HAVE
LOW THERMOELECTRIC
POTENTIAL
Ay = 1000

T This circuit is also used as the burn-in configuration with
supply voltages changed lo = 20 Volls.

Ofiset Nulling and Low
Frequency Noise Test Circuit

+ 15Y

Ay
254

HOTES:
1) RC APPRONIMATELY 10Hz FLTER

) DBSERVE OUTPUT FOR 10 SEC0M05
Ay = 25000

Aopkcation To:

When the OP-0T & ustd 85 a replacement in T25, 10871084, 308/3084 applcations,
remowal of external compensation ks optional. For comventionally nulied 741 type appé-
Ctions, external trimming shoukd be remgwed, Cane should taken 10 @woid thermooo-
i volta s Caused by IBmpdrature variationes biteten the input leminals of dessmiy

melats,
o
Infermation furnishid by Lingar Technoogy Corporatan is believed to be accurate 2nd
‘ ' Llnw reliable. However, no respansibility is assumed for its wse. Linear Technology Cerpora-
TECHNOLCGY tion makes no representation that the imterconnection af its Circuils as described herein

will st intringe an existing patent rights.
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SCHEMATIC DIRGRAM "/
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PACKAGE DESCRIPTION

H Package JB Package N8 Package

Metal Can 8 Lead Hermetic Dip 8§ Lead Plastic

f
T g
Tfn.ax = B, Tlmax ﬂra Tymax By
150G | 150°CAN | 45°0/W 150°C [ 100°CAY 100°C | 130°CW S
i - GPIM 785 10K
8 Linear Technology Corporation L7 ”nt&g
1630 McCarthy Blvd., Milpitas, CA 95035-7487 « (408) 942-0810 TEGHMGL

2 LINEAR TECHNOLOGY CORPORATICON 1385
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