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ANALOG High-Gain Instrumentation
DEVICES Operational Amplifier

FERTUFIES Superior DC input characteristics include very low offset
® Very High Voltage Galn ................ 1,000V/mV Min voltage and current, extremely high open-loop gain, low 1/f
* Low Offset Voitage and Offset Current and wideband noise, and low “popcorn” noise. Low offset

¢ Low Drift vs. Temperature

(TCVQ;) ............................ 0.8uV/°C Max
¢ Low Input Voltage and Current Noise
®* Low Offset Voltage Drift with Time
* High Common-Mode Rejection ........... 120dB Typ
® High Power Supply Rejection .............. 2uV/V Max
. : plyRange............,...‘.. +3.0V to £22V

e

T,=25°C L UCFGE \ ERATING
Vs MAX nmp E PERATURE

(mV) B-PIN RANGE

0.2 OPOBAJ*

05 OPOGFJ s

05 OP0EBJ —_ MIL

1.3 OPODBGY OP0EGZ COM

* Fordevices processedintotal compliance to MIL-STD-883, add /883 after part
number. Consult faclory for 883 data sheet.

t Burn-in is available on commercial and industrial femperature range paris in
cerdip, plastic dip, and TO-can packages.

GENERAL DESCRIPTION

The OP-06 monolithic instrumentation operational amplifier
is designed for accurate high-gain amplification of low level
signals. High common-mode rejection reduces signal
degradation when large common-mode voltages are present.

SIMPLIFIED SCHEMATIC

voltage driftisimproved by a nulling technique that optimizes
TCVps performance when Vg is nulled to zero. Very high
common-mode and power supply rejection enable accurate
performance in noisy environments.

Flexible external compensation provides wide-bandwidth
and high slew rate operation in high closed-loop gain
applications. Excellent long-term stability, and compati-
bility with MIL-STD-883 processing, make the OP-06 an
excellentchoice for high-reliability applications. Forexampile,
process control and aerospace applications; including strain
gauge and thermocouple amplifiers, low-noise audio ampli-
fiers, and instrumentation amplifiers. The OP-06 is a direct
replacement for all 725 types providing superior DC and
noisg gerformance plus the unique feature of complete input
fgrgntial voltage output short-circulit protection.
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ABSOLUTE MAXIMUM RATINGS {Note 3}

Supply Voltage ... +22V
Differential Input Voltage .................................................. =30V
Input Voltage (Note 1) ................. cxserans b OOV
Output Short-Circuit Duration ........ccccevevnievcvincniicinanes Indefinite

Storage Temperature Range ............c..o.c.......—85°C t0 +150°C
Operating Temperature Range
OP-06A, DP-DBB ..cocvicmscavanninisssmsnisiosmions
OP-06F, OP-06G 0°Cto +70°C
Lead Temperature Range (Soldering, 60 sec) ............+300°C

Junction Temperature -65°C to +150°C

-55°C to +125°C

PACKAGE TYPE 12 A {NOTE 2) B|c UNITS
T0-98 (J) 150 18 *CIw
8-Pin Hermetic DIP (Z) 148 16 “Ciw
NOTES:

1. For supply vollages less than =22V, the absolute maximum inpul voltage is

equal lo the supply vollage.

2. 8, is specified for worsl case mounting conditions, i.e., 9 is specified for
device in socket for TO and CerDIF packages.
3. Absolute ratings apply o both DICE and packaged parts, unless otherwise

noled.

ELECTRICAL CHARACTERISTICS at Vg = +15V, Ty = 25°C, unless otherwise noted.

OP-06A OP-06B/F OP-06G

PARAMETER—_ SYMBOL CONDITIONS MIN  TYP MAX MIN TYP MAX MIN TYP MAX UNITS
Input ﬁm Vos p~_ Rs= 20kl (Note 2; — 0.06 0.2 - 0.2 05 — 04 1.3 mv
Inpuy| O,(sll Current \ \‘OS LI\\ — 0.3 20 - 0.75 5.0 - 2 13 nA
Input Byas Current / IiB / / ) ) - 30 80 _— 40 110 nA
_— ‘ 9.0 15.0 = 90 15.0
':;u S Lltags 8D 9.0 - 8.0 9.0 nv/

nsity 76 75 e 70 15
Input Noise Gurrent 0.5 12 06 1.4
:::’ ,l‘"“ N 025 fo, — 03 07  pAWHZ

Ty 015 fo. [~a2 03

Input Resistance A (Note 3) 18 / K 0.5 \:7
e
L -Signal Ry = 2kil,
arge 3#9“8.. Avo L 3,000 - 500 3. =
Voitage Gain Vo =10V
- Ay = 10k +125 *13.0 -— 125 =13 +12.0 9.0 b
S“' i Vo Ry > 2k} +120 +128  — £120 128 = n5 2 - v
Wi R = kN *11.0 *125 = 1.0 125 -— -— 12, —
Input Voitage Range IVR +13.5 %140 — +135 +14.0 -— +13.5 140 — 1
| = ¥
Gommue Moo CMRR Yo 114 120 - 114 120 - 1o 115 - a8
Rejection Ratio RAg < 20k}
Power Supply Vg = +3Vio +18V
PSRR - 0.5 2.0 - 1.0 5.0 — 20 10 v
Rejection Ratio Rg < 201 s
Power Consumption P4 —_ 90 120 _ 90 120 - 110 150 mw
o g Ry = 5000, (Note 3)
ery 2 Avo Vo=*05V 00 80 @ — 100 80 @ — 60 60 - V/mv
Voitage Gain
Vg=2£3V
Power Consumption Py Vg =*3V — 4 -] -_ 4 8 — 4 8 mw

NOTES:

1. Sample tested.

2. Thermoelectric voltages generated by dissimilar metals at the contacts to
the input terminals can degrade drift performance. Both sides of the
contacts should be kept at approximately the same temperature. All
temperature gradients should be minimized.

Guaranteed by design.



ANALOG DEVICES FAX-ON-DEMAND HOTLINE - Page 13

0P-06

ELECTRICAL CHARACTERISTICS at Vg = +15V, -55°C = Ta = +125°C, unless otherwise noted.

OP-06A OP-06B
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MI_N TYP _ MAX UNITS
Input Offset Vollage
i Without external Vos Rg = 20k{} iNote 2: - 0.08 0.28 — 03 0.7 my

rim:

Average Input Offset
Voltage Drift (With- TCVpg Rg =500} tNotes 1, 2} —_ 0.3 o8 — 0.7 2.0 uvrec
out external trim;

Average Input Offset
verage Inpu Lad Rg = 5011 iNotes 2, 3;

Voltage Drift (With TCVosn — 02 08 — 028 10 veC
e Rp = 20kl .
external lrim}
T ; Ta MAX — 025 10 i 06 40 o
n; rren ¥,
el os ToMIN — o8 40 — 20 WO
Average input Off
iy e TClgs iNote 1: - 3 20 ~ 8 90 PASC
Current Drift
Ta MAX = 22 60 = 25 70 A
Ta MIN - 0 120 — a5 180
=3
13.5v 108 1z —_— 109 12 — dB
Re)s 20k~

<* .LSV&Q\A /\ 2 1 5 = 2 8 MY
= eak‘ /\ e e e — -

. =+10V: R
Large-Signal 2.500
Voltage Gain
- Ta MIE _\ 2000
Output Voitage
2 o Vo n._ 2 2m +126
Swing

ELECTRICAL CHARACTERISTICS at Vs = +15V, 0°C < T,,, < 7 o 174 m / /

OP—OGF OP-0
PARAMETER SYMBOL CONDITIONS MIN TYP MAX TY MAX
Input Ofiset Voltage ~
{Without external Vos Rg = 20k (Note 2) - 0.25 08 —_ 0.5 1.6 mV

trim)

Average Input Offset
Voltage Drift (With- TCVps Rg = 5001 (Notes 1, 2) = 0.7 2.0 — 1.4 45 wV/”cG
out external trim)

Averags Input Offset
Rg = :
Voltage Drift {With TCVosn e IR — o028 10 - o5 15 wrc

. Rp = 20k01
external trim) &
Ta MAX _ 0.65 5.0 - 20 15
Input Offset Current I A nA
P os Ta MIN — 20 180 - 30 25
Average Input Oftset
TCH, Mote 1 — 8 90 — 1 Vi
Current Drift i ¢ ! s =8 pec
Ta MAX — — as 110
Input Bias Current g o o 52 nA
Ta MIN —_— 45 180 _ 45 180
Common-Mode Vou = £13.5V
CMRR 109 112 —_ —_
Rejection Ratio Rs < 20k 95 110 dB
Power Supply Vg=+3V 1o +18V
E < PSRR — 1.5 7.0 - A 15 N
Rejection Ratio Rg = 20k{1 30 4
Vop=*10V; R = 2kl
Large-Signal o= EIViR
Avo Ta MAX 1,000 3,500 - 400 3,200 -
Voltage Gain V/mV
Ta MIN 800 1,800 _ 300 1,700 -
Qutput Voilage
Vo Ry = 2k0} +120 *126 _ *11.0 #1286 _ v
Swing
NOTES:
1. Sampie tested. contacts should be kept at approximately the same temperature Aill
2. Thermoelectric voitages generated by dissimilar metals at the contacts to temperature gradients should be minimized.
the input terminals can degrade drift performance. Both sides of the 3. Guaranteed by input bias current



ANALOG DEVICES FAX-ON-DEMAND HOTLINE

0P-06

DICE CHARACTERISTICS |

- Page 14

DIE SIZE 0.095 x 0.051 inch, 4845 sq. mils
{2.41 X 1.30 mm, 3.13 sq. mm}

ENPNALNS

NULL

. INVERTING INPUT
NONINVERTING INPUT
v...

COMPENSATION
OUTPUT

V+

NULL

TS At 15V, Ta = 25°C for OP-06N, OP-06G and OP-06GR devices; Ta = 125°C for OP-06NT and
njes ome oted. {Note 2)
P ——

/A

— .06NT  OP-06N OP-06GT  OP-06G OP-06GR
L NDITIO LMF———LIMIT LIMIT T LIMIT UNITS
Input Offset VoagE v,{s L 195:} 20k} \\\ / 9( \\nz ~ 0.7 0.5 13 mV MAX
\_/_
input Offset Current Y [t \\ [ Yl // 4 5
Input Bias Current lg \\J / ( 60 / /70 / / 70 / IQD\
Input Resist — \l
nput Resistance
R Note 1} 0. — 0.7
Differential Mode I Datls )
input Voltage Range IVR +13.0 * ssé\i 13.0 / / el
Common-Mode Vew =135 T~
: : CMRR 108 114 10 114
Rejection Ratio Rg < 20k
Power Supply Vg =£3V to +18V !
s . PSRR 6 2 8 )
Rejection Ratio Rg < 20k}
A = 10k0 - +12.5 i +12.5
Output Voltage Swing Vo R, = 2kn +12.0 +12.0 +12.0 +12.0
AL 2 1k - +11.0 - +11.0 —
e A o i 1000 1000 800 1000 500 V/mV MIN
Voltage Gain Vo=110V
Differential input +30 +30 +30 +30 30 V MAX
Voltage
Power Consumption Py _ 120 _ 120 150 MW MAX
{VDUT RE UV} .............
NOTE:

Electrical tests are performed at wafer probe to the limits shown. Due to variations in assembly methods and normatl yield loss, yield atter packaging is not
guaranteed for standard product dice. Consult factory to negotiate specifications based on dice lot qualification through sample lot assembly and testing.

TYPICAL ELECTRICAL CHARACTERISTICS at Vg =15V, Ty = +25°C, uniess otherwise noted.

OP-06NT  OP-06N OP-06GT  OP-06G OP-06GR
PARAMETER SYMBOL CONDITIONS TYPICAL TYPICAL TYPICAL TYPICAL TYPICAL UNITS
AJSL?ZZ oot Tovos Rs = 500 0.3 03 07 i i B
e .
Average Input Offset TClos 3 4 8 8 14 PA/SC

Current Drift

NOTES:
1. Guaranteed by input bias current.

2. For +25°C specifications of OP-06NT and OP-06GT, see OP-06N and

OP-06G respectively.
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TYPICAL PERFORMANCE CHARACTERISTICS

OPEN-LOOP GAIN (dB)
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COMPENSATION CIRCUIT (J or Z PACKAGE)

V4

OFFSET VOLTAGE

206z*> TRIM

USE

Ryl = 512 WITH

CAPACITIVE LOAD

*THE COMPENSATION NETWORK (A1, C1) SHOULD BE RE-

TURNED TO THE V-TERMINAL. IF THE NETWORK 15 RE-
TURNED TO GROUND, SERIOUS DEGRADATION OF POWER

SUPPLY REJECTION PERFORMANCE WITH FREQUENCY

WILL OCCUR. SEE TYPICAL CURVES (PSRR vi1 FREQUENCY}.

**THE TRIMMING POTENTIOMETER SHOULD BE 20kil FOR
OPTIMUM NULLED OFFSET VOLTAGE DRIFT. SEE TYPI.
CAL CURVES (TRIMMED OFFSET VOLTAGE DRIFT AS A
FUNCTION OF TRIMMING POTENTIOMETER).

FREQUENCY
COMPENSATION

Ry

-5~
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TYPICAL PERFORMANCE CHARACTERISTICS

TRIMMED OFFSET VOLTAGE

vs TEMPERAURE
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| POWER SUI’PL!ES TURNED ON AT h 3 0 t
Vns <20;(\|" AT T - 0.1 HOUR

LONG TERM DRIFT
ERROR BAND

- WARM-UP DRIFT

ERROR BAND ;
- UL e !{N?NCUMMULATWE
0,001 6o a1 10 100 1000
TIME (HOURS)
INPUT BIAS CURRENT
vs TEMPERATURE

" OP-06F GG 10 70°C)
3. ALL GRADES H -
o | ] i l H H
~76 50 -5 [] 2% 50 75
TEMPERATURE (°C)

MAXIMUM OUTPUT VOLTAGE
vs LOAD RESISTANCE

0

LOAD RESISTANCE TO GROUND (13}



ANALOG DEVICES FAX-ON-DEMAND HOTLINE

- Page 17

0P-06

TYPICAL PERFORMANCE CHARACTERISTICS

VOLTAGE NOISE (nV4/ Wz

OPEN-LOCP GAIN (V/V)

INPUT BIAS CURRENT (mAl}

VOLTAGE NOISE DENSITY

vs FREQUENCY
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GUARANTEED PERFORMANCE CHARACTERISTICS
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