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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 0.6uV,_, max. Noise
Guaranteed 2.0nA max. Input Bias Current

APPLICATIONS

» Thermocouple Amplifiers

= Strain Gauge Amplifiers

» Low Level Signal Processing
s Medical Instrumentation

OP-07

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
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The OP-07 contributes less than 5% of the total drift with temperature, noise
and long term drift of the reference application.

Offset Voltage Drift With Temperature
0f Representative Units
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ABSOLUTE MAXIMUM RATINGS

PACKAGE/ORDER INFORMATION

Supply Voltage. . ...................... +22V TOP VIEW OFFSET
Differential Input Voltage . . .............. +30V e ORDER PART NO.| VOLTAGE
Input Voltage Equal to Supply Voltage (MAX)
Output Short Circuit Duration. .......... Indefinite
Operating Temperature Range OP-07AH 25uV
OP-07/0P-07A.............. —55°C t0 125°C OP-07H 75uV
OP-07E/OP-07C................. 0°C to 70°C OP-07EH 75uV
S T R V— (CASE) OP-07CH 150uV
torage emperature ange METAL GAN H PACKAGE
All Devices............... —65°Cto 150°C —"
Lead Temperature (Soldering, 10 sec.). . . ... 300°C s os
. L | OP-07AsB 25uV
e " .. | op-o78 754V
3 & on | OP-O7EJ8 75uV
o s e 0P-07CJ8 150V
OP-O7EN8 75uV
HERMETIC DIP J8 PACKAGE OP-07CN8 150uV
PLASTIC DIP N8 PACKAGE
GLGCTI“CHL CHHRHCTGI“STICS Vs = =15V, Ty = 25°C, unless otherwise nated.
0P-07A 0pP-07
SYMBOL PARAMETER CONDITIONS MIN  TYP  MAX MIN  TYP  MAX UNITS
Vos Input Offset Voltage (Note 1) 10 25 30 75 uV
AVps Long Term Input Offset Voltage
ATime Stability (Notes 2 and 3) 0.2 1.0 0.2 1.0 uV/Month
los Input Offset Current 0.3 2.0 04 2.8 nA
Iy Input Bias Current +07 +20 +10 =+3.0 nA
€n Input Noise Voltage 0.1H2 to 10Hz (Note 2) 035 06 035 06 uVpp
Input Noise Voltage Density fs = 10Hz 10.3 180 103  18.0 —
f, = 100Hz (Note 2) 10.0 13.0 10.0 13.0 v/ VHz
f, = 1000Hz 9.6 11.0 9.6 11.0
in Input Noise Current 0.1Hz to 10Hz {Note 2) 14 30 14 30 PApp
Input Noise Current Density f, = 10Hz 0.32 0.80 0.32 0.80 —
f; = 100Hz (Note 2) 014 023 0.14 023 pA/\/Hz
fo = 1000Hz 0.12 0.17 0.12 0.17
Rin Input Resistance Differential Mode | (Note 4) 30 80 20 60 MQ
Input Resistance Common Mode 200 200 6Q
Input Voltage Range +135 +14.0 +135 +14.0 v
CMRR Common Mode Rejection Ratic Vew = =13V 110 126 110 126 dB
PSRR Power Supply Rejection Ratio Vs = +3Vto =18V 100 108 100 108 dB
AvoL Large Signal Voltage Gain R = 2k, Vo = =10V 300 500 200 500
RL = 5000, Vo = 0.5V 150 400 150 400 Vimv
Vs = =3V (Note 4)
Vour Maximum Output Voltage Swing | R_ = 10kQ +125 +13.0 +125 =130
RL = 2kQ =120 =128 £120 =128 v
R, = 1kQ +105 +12.0 +105 +12.0
SR Slew Rate R = 2k {Note 4) 0.1 0.25 0.1 0.25 ViuS
GBW Closed Loop Bandwidth Ayet = +1(Note 4) 0.4 0.6 0.4 0.6 MHz
Z, Open Loop Output Impedance Vo=10,lg=0,f= 10Hz 60 60 Q
Py Power Dissipation Vs = £ 15V 75 120 75 120 mw
Vg = £3V 4 6 4 6
Offset Adjustment Range Null Pot = 20kQ +4 +4 mv

See Notes on page 2-210.
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GLGCTBKHL CHHBHCTGBISTICS Vs = =15V, —55°C < Ty =< 125°C, unless otherwise noted. 2
0P-07A 0P-07 W
SYMBOL PARAMETER CONDITIONS MIN TYP MAX MN TYP MAX UNITS E
Vos Input Offset Voltage (Note 1) [ 25 60 60 200 uV :
AVps Average input Offset Voltage Drift Q.
ATemp Without External Trim ° 0.2 0.6 0.3 1.3 /e E
With External Trim Null Pot = 20kQ (Note 2) 0.2 0.6 0.3 1.3 B c
los Input Offset Current [ ] 0.8 4.0 1.2 5.6 nA -
Algs Average Input Offset Current Drift | (Note 2) [ ) 5 25 8 50 pA°C €&
Atemp [ —
Is Input Bias Current [ +1.0 =40 +20 6.0 nA Q
Al Average Input Bias Current Drift | (Note 2) ® 25 13 50 pA/°C E
ATemp <
Input Voltage Range @130 +135 +13.0 =135 v WU
CMRR Common Mode Rejection Ratio Vo = =13V @ 106 123 106 123 dB Q
PSRR Power Supply Rejection Ratio Vg = x3Vto =18V o % 106 94 106 dB o
Avor Large Signal Voltage Gain R = 2kQ, Vo = £ 10V e| 200 400 150 400 v/imV
Vour Output Voltage Swing R = 2kQ @|+120 =126 +12.0 +12.6 v ﬂ

GLGCTBICHL CHHBGCTGI“SIHCS Vg = =15V, T, = 25°C, unless otherwise noted.

0P-07E 0P-07C
SYMBOL PARAMETER CONDITIONS MIN TYP MAX MIN TYP MAX UNITS
Vos Input Offset Voltage (Note 1) 30 75 60 150 uv
AVos Long Term Input Offset Voltage
ATime Stability {Notes 2 and 3) 0.3 15 04 2.0 wuV/Month
los Input Offset Current 0.5 3.8 0.8 6.0 nA
lg Input Bias Current +12 +40 +18 70 nA
€y Input Noise Voltage 0.1Hz to 10Hz (Note 2) 0.35 0.6 0.35 0.65 #Vpp
Input Noise Voltage Density f, = 10Hz 103 18.0 105 200 —
fy = 100Hz  (Note 2) 10.0 130 102 135 v/ VHz
f, = 1000Hz 9.6 11.0 9.8 11.5
In Input Noise Current 0.1Hz to 10Hz (Note 2) 14 30 15 35 pAyp
Input Noise Current Density f, = 10Hz 032 080 032 090 —
fo=100Hz  (Note 2) 0.14 023 015 027 pA/ VHz
f, = 1000Hz 012 017 013 0.18
Rin Input Resistance Differential Mode (Note 4) 15 50 8 33 MQ
Input Resistance Common Mode 160 120 GQ
Input Voltage Range +135 +140 +13.0 =140 v
CMRR Common Mode Rejection Ratio Vew = =13V 106 123 100 120 dB
PSRR Power Supply Rejection Ratio Vg = +£3Vtio +18V 94 106 90 104 dB
AvoL Large Signal Voltage Gain R = 2kQ, Vo = =10V 200 500 120 400
R = 5000, Vo = 0.5V 150 400 100 400 vimV
Vg = =3V (Note 4)
Vo Maximum Output Voltage Swing | R = 10kQ +125 =130 +125 =130
R, = 2k +120 =128 +115 +12.8 \
RL = 1kQ +105 +12.0 +12.0
SR Slewing Rate Ry = 2kQ (Note 2) 0.1 0.25 0.1 0.25 ViuS
GBW Closed Loop Bandwidth Ay, = +1(Note 2) 04 0.6 0.4 0.6 MHz
Zy Open Loop Output Impedance Vo=0,lp=01=10Hz 60 60 Q
Py Power Dissipation Vg = +15V. 75 120 80 150 mw
Vg = =3V 4 6 4 8 mW
Offset Adjustment Range Null Pot = 20kQ +4 +4 mv
See Notes on page 2-210.
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OP-07

GLGCT“'C“L CHHBHCTEBISTICS Vs = +15V, 0°C < T, < 70°C, unless otherwise nated.

0P-07E 0P-07C
SYMBOL PARAMETER CONDITIONS MK TYP  MAX MIN TP MAX UNITS
Vos Input Offset Voltage ] 45 130 85 250 ni
AVps Average Input Offset Voltage Drift
ATemp Without External Trim ® 03 1.3 05 18 vI°C
With External Trim Null Pot = 20kg (Note 2) 0.3 1.3 0.4 1.6 s
lgs Input Offset Current ® 0.9 5.3 1.6 8.0 nA
Algs Average Input Offset Current Drift | (Note 2) [} 8 35 12 50 pA/°C
ATemp
Iy Input Bias Current +15 55 +22 90 nA
Alg Average Input Bias Current Drift | (Note 2) [} 13 35 18 50 pA/°C
ATemp
Input Voltage Range ® 130 +135 +13.0 +135 v
CMRR Common Mode Rejection Ratio Vou = =13V ®| 103 123 97 120 dB
PSRR Power Supply Rejection Ratio Vs = +3Vto =18V e 9% 104 86 100 dB
AvoL Large Signal Voltage Gain R, = 2kQ, V, = =10V ®| 180 450 100 400 v/imv
Vour Output Voltage Swing R, = 2kQ @ +120 126 +11.0 +12.6 v

The @ denotes the specifications which apply over full operating
temperature range.

For MIL-STD components, please refer to LTC 883C data sheet for test
listing and parameters.
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
equipment, approximately 1 second after power is applied.

Note 2: This parameter is tested on a sample basis only.

Note 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,
changes in Vgg during the first 30 operating days are typically 2.5uV.
Note 4: This parameter is guaranteed by design.

Note 5: The OP-07D is available by special request.
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OP-07

TYPICAL PERFORMANCE CHARACTERISTICS
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OP-07
TYPICAL PERFORMANCE CHARACTERISTICS

Input Bias Current vs Input Offset Input Bias Current vs
Temperature Current vs Temperature Differential Input Voitage
4|\ 2.Sl| 30 p—e————r—r—T—T
Vg = +£15V Vg = + 15V N | AT [Vorre| < 1.0V, [ig [ < 2nA (OP-074)
H ol < 3nA (OP-07)
. z 2.0 = < TnA (OP-07C)
— ]
Z = £ p.
g g s g " y.d
& ;
% \ § OP-07C E]
o 2 0oP-07C - 5 0
2 N i \F \ | 3 /
s t 510 \ o /,
4
5 N 0P-O7E 1 s \ \ £-10 v
=1 £ OP-07€ =
OP-0 A\\ 05 2
OP-07A - g2 Vg = & 15—
1 < Ta = 256°C 4
0 0 —30
—50 0 50 100 —50 0 50 100 —-30 -—20 —10 0 10 20 30
TEMPERATURE (°C) TEMPERATURE (°C) DIFFERENTIAL INPUT VOLTAGE (VOLTS)
Maximum Error vs Maximum Error vs Maximum Error vs
Source Resistance Source Resistance Source Resistance
1.0 1 1.0 T 1.2 T
. Ta = 25°C = —55°C = T <125°C . 0°C =T <70°C
z Vg = 15V £ Vg = =15V £ Vs = =15V
= 08 5 08 g 0
E3 OP-07¢ g g
e 2 2 08
o
E 0.6 é; 0.8 E /
2 OP-Q7€ & & 06
o (==
g 04 N g 0.4 & /
£ P07 / g / £ 04 /
= § oP-07 e H 0P-07C o
2 02 e E o2 g .
E: - E OP-07A / 3 I
0 0OP-07A 0 o 0P-07E
0.1 1.0 10 100 0.1 1.0 10 100 0.1 1.0 10 100
MATCHED OR UNMATCHED SOURCE RESISTANCE (kQ2} MATCHED OR UNMATCHED SOURCE RESISTANCE (kQ) MATCHED OR UNMATCHED SOURCE RESISTANCE (k)
Output Voltage vs Power Consumption Output Short-Circuit
Load Resistance vs Power Supply Current vs Time
20 i 1000 pr——p—— 35
| 1= +25°C =T = +25°C
Vg = =15V 1 I =
Vv = +10mV e | § 1. VN (PIN 3) = —10mV, Vo = + 15V
@15 '%F’Osul‘f WING 1 g, 1 P g }Q 2. VNPING) = +10m¥, Vo = — 15V
ja E 100 &
NEGATIVE SWING|] Z 3
5 7 T e &N\ !
F V. g 3
£10 s 2 2
= g
5 8 4 et
[+ o©
% £ 10 = 2 — o=
5 |4 7 5 F—1
E Vg = =15V
© Th= +25°C
0 10 " [
0.1 1.0 10 0 20 40 80 0 1 2 3 4
LOAD RESISTANCE TO GROUND (k) TOTAL SUPPLY VOLTAGE. V+ TOV— (VOLTS) TIME FROM OQUTPUT BEING SHORTED (MINUTES)

2.012 L HNEAR



OP-07

TYPICAL APPLICATIONS

Precision Summing Amplitier

Instrumentation Amplifier

Ry Re
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Zin = 100GQ 9?(19
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1% 9KQ
In= 1A
2
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v (Y
AV = 100
TEST CIRCUIT DIRGRAMS
Offset Voltage Test Circuit T Offset Nulling and Low

R1
* 50k

e AAA
VWV

+ 16V

—

R2 <
1000 3

R3S * — 15V * RESISTORS MUST HAVE
S0k LOW THERMOELECTRIC
L POTENTIAL
A, = 1000

t This circuit is also used as the burn-in configuration
with supply voltages changed to =20V, R1=R3 =10k,
R2=200Q, A,=100.

Frequency Noise Test Circuit

+ 15V

NOTES:
1) RC APPROXIMATELY 10Hz FILTER

2) OBSERVE OUTPUT FOR 10 SECONDS
Ay = 25000

When the OP-07 is used as a replacement in 725, 108/ 108A, 308/308A applications,
removal of external compensation is optional. For conventionally nulled 741 type appli-
cations, external trimming should be removed. Care shouid taken to avoid thermocou-
ple voltages caused by temperature variations between the input terminals or dissimilar
metals.
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OP-07

SCHEMATIC DIRGRAM
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PACKAGE DESCRIPTION

H Package
Metal Can

J8 Package
8 Lead Hermetic Dip

N8 Package
8 Lead Plastic

L g —— o B e B e i o B e B e Bl s
0.355 H 8 5 T " ;
0.335
I~ o305 % i 0310 0.280
0220 ] 7280
0,040 | 5 8
[ ot 1 |
T 17 7 | s o e gy r
41 0.060 50
% b 0055 MAX l«— 0.040 MAX
SEATING GAUGE 0 fe—— 0605 MAX ——= o
PLANE Dﬂ U D H pLaNg 0500 gg_;g WP*_} r, ‘1 = 0.005MIN %wv .— il 0005 MN
0021 - ;
06 TYP 1 T
0.03¢ ot 0.100 BSC 0200 ! ! 0_"_75 [ ]
Q.085 H 3 ‘
RAD TYP Ak ) 0155
0027 g a0z ,L_ : ! i ]_r
’ 0.200 .08 0.150 N . 0130 0.145 . !
451TR TYR 0125 8015 M I W 0125 0.020 0115 " o
1 i R, o i M MM ‘ ] ‘Ju 4”\;
—-0 !l ~uf L0 0015 ] ! 0¢-15° 0015,
0.10085C" J [ 002 ppp I L soa " 0100 BSC* i i b 202370 0310 _ 0.008
0.160 GLASS TP 0014 — TP G0t 0280
0120
INSULATING
STANDOFF
NOTE: DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED NOTE: DIMENSIONS IN INCHES UNLESS OTHERWISE NOTED
NOTE: DIMENSIONS IN INCHES *LEADS WITHIN 0.007 OF TRUE POSITION (19| AT GAUGE PLANE *LEADS WITHIN 0.007 OF TRUE POSITION (TP} AT GAUGE PLANE.
Timax 0. 9, | Tymax 0.
i a ic Tlmax G)'a i s
150°C 150°C/W | 45°C/W 150°C | 100°C/W 100°C | 130°C/W
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