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FEATURES

Guaranteed 25uN 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
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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 Bulfered Single Supply Reference

The OF-0T contrinubes less than 5% ol the (o2al gl with lemperature, nome
and long tetm deifl of the reference appbcaton,

LT

Vout = 10,000

Offset Vollage Drift With Temperature
0f Representative Units

OFFSET VOLTAGE (uV)

TEMPERATURE (°C)
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OP-07

ABSOLUTE MAXIMUM RATINGS

PACKAGE/ORDER INFORMATION _

Supply Voltage. . ...........ooveeiun... +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......00.....: —55°C to 125°C OP-07H 75uV
OP-07E/OP-07C. .............. .. 0°Cto 70°C . OP-07EH 75uV
Storage Temperature Range R OP-07CH 1504V
A Devicesi\o. . oo v v —65°C to 150°C
Lead Temperature (Soldering, 10 sec.). ..... 300°C o
i . 1 | OP-O7AI8 25uV
B .. | op-07J8 75uV
il & o | OP-O7EJS 75uV
gl ol AR OP-07CJ8 1504V
OP-O7ENS TouY
HERMETIG DIP J8 PACKAGE OP-07CNB 150V
PLASTIC W 18 PACKAGE
—— e ————=———=—
€LECTRICAL CHARACTERISTICS Vg = =+ 15V, Ty = 25°C, unless otherwise noted.
0P-07A op-07
SYMBOL 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 {Motes 2 and 3) 0.2 10 0z 1.0 wViManth
I Input Offset Current 03 20 0.4 28 na
la Input Bias Current =07 +20 =10 =+30 nA
B Input Noise Voltage 0.1Hz 1e 10Hz (Note 2) 035 06 035 06 ¥y
Input Noise Voltage Density fy = 10Hz 03 180 103 180
fo = 100Hz  (Note 2) 100 130 100 130 | avrVHz
f, = 1000Hz 85 11.0 9.6 1.0
i Input Noise Current 0.1Hz to 10Hz (Note 2) 14 30 14 30 phps
Input Meise Current Density [, = 10Hz 032 080 032 0.60
f, = 100Hz  (Note 2) 0.14 023 014 023 | pAVHz
fs = 1000Hz 0,12 047 012 0.7
Rin Input Resistance Differential Mode | (Note 4) 30 80 20 &0 Mt
Input Resistance Common Moda 200 200 Ger
Input Voltage Range +135 =140 +135 =140 v
CMRR Common Mode Rejection Ratio Vow = =13V 10 126 110 126 dB
PSAR Power Supply Rejection Ratio Vg = =3V 1o =18V 100 108 100 108 dB
Bl Large Signal Voltage Gain R = 2k, Vp = =10V 300 500 200 500
Ry = 5004, Vg = +05V 150 400 150 400 WimV
Vg = +3V (Note 4)
Vour Maximum Qutput Voltage Swing | R, = 10k0 +125 =130 +125 =130
R, = 2k +120 =128 +120 =128 y
B = ke +105 =120 =105 =120
SR Slew Rate Ry = 2k (Note 4) 0.1 0.25 0.1 0.25 ViuS
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= 215V 75 120 75 120 mwW
Vg = 23V 4 § 4 (5
Offset Adjustment Range Hull Pot = 20kt +4 +4 mv
See Notes on page 4.
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OP-07

ELECTRICAL CHARACTERISTICS v, = =151 —55°C < T, < 125°C. unless otherwise natsd.

0P-07A op-07
SYMBOL PARAMETER COMDITIONS MN TiF  MAX MIN  TYPF  MAX UNITS
Vs Input Ofiset Voltage {Nate 1) [ ] 25 B0 60 200 i
AV, Average Input Offset Voltage Drift
ATemp Without External Trim L] 02 0.6 0.3 13 Ve
With External Trim Null Pot = 20k% (Note 2) 0.2 0.6 0.3 13 &
los Input Offset Current L 0.8 4.0 1.2 q nA
Al Average Input Offset Current Drift | (Note 2) ® 5 25 8 50 pA/“C
ATemp |
™ Imput Bias Current [ ] =10 +40 +20  +60 nA
Al Average Input Bias Current Drift | (Note 2) L ] 25 13 50 pA/~C
Alemp
Input Valtage Range ®| =130 +135 +130 +135 v
CMRR Common Mode Rejection Ratio Veu = =13V ®| 106 123 106 123 dB
PSRA Power Supply Rejection Ratio Ve = =3V to + 18V LI 106 94 106 dB
P Large Signal Voltage Gain Ry = ki, W = =10V ®| 200 400 150 400 Vimy
Vour Qutput Voltage Swing Ry = 2kn ®|+120 +128 =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
Vos Input Offset Voltage [Mote 1) 30 75 60 150 ul
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 7.0 nA
£ [nput Noise Valtage 0.1Hz to 10Hz (Note 2) 035 08 035 0.65 Vg
[nput Noise Valtage Density f, = 10Hz 03 180 105 200
i, = 100Hz  (Note 2) 100 130 02 135 | ov/VHz
f; = 1000Hz 96 11.0 9.8 115
a Input Noise Current 0.1Hz to 10Hz (Note 2) 14 a0 15 35 PAep
Input Noise Gurrent Density fy = 10Hz 032 080 032 090 -
fy= 100Hz  (Note 2) 014 023 015 027 pASV Hz
fy = 1000Hz 012 017 0.13 018
Rin Input Resistance Ditlerential Mode | (Note 4) 15 50 & 33 Mo
Input Resistance Common Moda 160 120 G
Input Yoltage Range +135 =140 +130 =140 v
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, vg == _‘tu5u 150 -WD IDO 41}0 Wimy
Vs = +3V (Note 4)
Vo Maximum Qutput Voltage Swing | R = 10kn =125 =130 =125 +130
RL = 2k =120 =128 =115 128 W
RL = 1k =105 *=120 + 120
SR Slewing Rate Ry = 2k (Note 2) 0.1 0.25 0.1 0.25 ViuS
GBW Closed Loop Bandwidth Ayer = +1(Note 2) 0.4 06 0.4 0.6 MHz
2 Open Loop Qutput Impedance Wy = 0,1y = 0,1 = 10Hz 60 &0 ]
Ps Pawer Dissipation Ve = 154 75 120 &0 150 mwW
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 CHRARACTERISTICS v, - = 15v, 0°C < T, < 70°C, unless otherwiss nated.

0P-07E 0P-07C
SYMBOL PARAMETER COMDITIONS MIN TYF MAX MIN TYF  MAX UNITS
Ve Input Difset Valtage ] 45 130 a5 250 My
AVgs Average Input Offset Voltage Drift
ATemp Without External Trim @ 0.3 13 0.5 18 v/
With External Trim Null Pot = 20k (Note 2) 03 13 04 16 sVG
os Input Offset Current & ] 53 1.6 B0 n#
Al Average Input Offset Current Drift | (Note 2) e a5 12 50 pASeG
ATemp
I Input Bias Current ® 15 +55 +22 =00 nA
4l Average Input Bias Guerent Drift | (Note 2) ] 13 35 18 50 pASC
Atemp
Input Voltage Range @ £130 +135 +130 +135 v
CMRR Commen 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 0o 400 Vimy
Vaur Output Yoltage Swing R, = 2k @ +120 =126 +110 +126 v

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

For MIL-3TD components, please refer to LTC B83C data sheet for test
listing and parameters,

Mote 1: Offset voltage for the OP-07A is measured 60 seconds after
power is applied. All other grades are measured with high speed test

Hola 3: Long term Input Offset Voltage Stability refers to the
averaged trend ling of Wgg versus Time over extended periods after
the first 30 days of operation. Excluding the initial hour of aperation,
changes in Vs during the first 30 operating days are typically 2.5:V.
Nata 4: This parameter is guaranteed by design.

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

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

LT HNR



™ TYPICAL PERFORMANCE CHARACTERISTICS
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OP-07

TYPICAL PERFORMANCE CHARACTERISTICS
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OP-07

“> TYPICAL APPLICATIONS

Precision Summing Amplifier
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Instrumentation Amplifier
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Offset Voltage Test Circuit T Ofiset Nulling and Low
Frequency Noise Test Circuit
Bk
* 15
.#' iE
+15¢
2
= 7
00n 3 * 0p-07 D W
o 2 * — 15V # RESISTORS MUST HAVE
LOW THERMOELECTRIC MM
POTENTIAL 25M
Z Ay = 1000 HOTES:
1) AG APPROMMATELY 10Hz FLTER
2) DBSERVE QUTPUT FO& 10 SECONDS
Ay = 25000
1 This rl;ircuilitis also hused as the burn.;rinl configuration with Apolcation T
wolta an o + Is.

SUPPHEVOliages drangec el ells When the: OP-0T i wsed s & replacemeant in 725, 108/1084, 300/3084 apphcations,
— remowal of external compensation ks oplional. For comventionally nulied 741 type appé-
cationg, external trimming shouid be removed, Care shoukd Laken 1o 2wpid thermocoy-
i vt et Caused by lempdature vanations between e ingul ieminals of dessmiy

metals,

=
Infoemation furnishid by Lincar Technaoogy Corporation s betieved to be accurate znd
‘ ' Llnw relighle. However, no responsibility is assumed for its use. Linear Technology Corpora- 7
TECHNOLOGY tion makes no representation that the imferconnection af its Circuits as described herein

will st intringe an existing patent rights.
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