ANALOG
DEVICES

High-Gain Instrumentation
Operational Amplifier

0P-06

FEATURES Superior DC input characteristics include very low offset
o Very High Voitage Gain ................ 1,000V/mV Min voltage and current, extremely high open-ioop gain, low 1/f
¢ Low Oftset Voltage and Offset Current and wideband noise, and low “popcorn” noise. Low offset
o Low Drift vs. Temperature voltage drift isimproved by a nulling technique that optimizes
(TCVOg) +cvcrvireerinannnnninnaaenss 0.8,V/°C Max TCVos performance when Vog is nulied to zero. Very high
¢ Low input Vollage and Current Nolse common-mode and power supply rejection enable accurate
o Low Offset Voltage Drift with Time performance in noisy environments.
¢ High Common-Mode Rejection ............ 120dB Typ  Fiexible external compensation provides wide-bandwidth
¢ High Power Supply Rejection .............. 2.V/VMex  and high slew rate operation in high closed-loop gain
® Wide SupplyRange ................... #3.0V10322V  applications. Excellent long-term stability, and compati-
o MIL-STD-883 Processing Available bllity with MIL-STD-883 processing, make the OP-06 an
® SlewRateto ... 100V/ius  excellent choice for high-reliability applications. For example,
¢ Availablein Die Form process control and aerospace applications; including strain
gauge and thermocouple amplifiers, low-noise audio ampli-
1 tiers, and instrumentation amplifiers. The OP-06 is a direct
ORDERING INFORMATION replacement for all 725 types providing superior DC and
T,225°C PACKAGE OPERATING :.o';so po“ml:rmance pluds the un‘l q::rt‘ea:u re;ﬂ co:ncp'l:t: input
Vg MAX T0-99 CERDIP  TEMPERATURE erential voltage and output short-circuit protection.
(mv) 8-PIN 8-PIN RANGE
0.2 OPOBAJS* - MiL PIN CONNECTIONS
05 OPO6FJ - COM
05 OP06BJ - MIL
13 QP06GJ OP06GZ COM Vos "'}/;
*  For devices processedin lotal compliance (o MIL-STD-883, add /883 after part ' 7ve
number. Consult factory for 883 m M
t Burn-inis available on ) and i rial temperature range parts in N2 cour
cerdip. plastic dip, and TO-can packages.
N 3 S COMP
V-IC‘ASG)
GENERAL DESCRIPTION
The OP-06 monolithic instrumentation operational amplifier 8-PIN HERMETIC DIP
is designed for accurate high-gain amplification of low level TO-989 (J-Suffix) (Z-Suftix)
signals. High common-mode rejection reduces signal
degradation when large common-mode voltages are present.
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ABSOLUTE MAXIMUM RATINGS (Note 3)
Supply Voltage
Differential input Voltage ..
Input Voitage (Note 1)
Output Short-Circuit Duration........
Storage Temperature Range ....
Operating Temperature Range

.-65°C to +150°C

OP-06A, OP-06B -56°C to +125°C
OP-08F, OP-06G . 0°Cto +70°C
Lead Temperature Range (Soldering, 60 sec) ............ +300°C
JUNCtion TOMPEratUNe ........ccovuemeracenncrcneiaes -65°Cto +150°C

PACKAGE TYPE 8' A (NOTE2) 8 UNITS

T70-99 (J) 150 18 cwW

§-Pin Hermetic DIP (2) 148 16 ‘CwW
NOTES:

1.

For supply voltages less than £22V, the absolule maximum input voitage is
aqual to the supply voitage.

o,Aistbv worst case mounting conditions, i.e., 8, is specified for
device in socket for TO and CerDIiP packages.
Absoiute ratings apply to both DICE and packaged parts, unless otherwise
noted.

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

OP-08A OP-068/F OP-06G
PARAMETER SYMBOL CONDITIONS MIN  TYP  MAX MIN  TYP  MAX MIN  TYP  MAX UNITS
Input Oftest Voltage  Vog Rg < 20K12 (Note 2) - 006 02 - 02 o - o0& 13 mv
tnpin Oftsst Current  1og - 03 20 - 01 50 - 2 B nA
inpint Biss Current iy - 0 70 = 30 L - 40 10 nA
. 1o~ 10Hz (Note 1) - 90 150 — 00 150 - 0 10
input Noise Vol
- & g, 1o = 100Hz (Note 1) 80 90 — s 99 —~ 80 90 v
Oene 1o = 1000Hz (Note 1) - 10 15 - 70 18 - 10 15
1o = 10He {Nots 1} - 0.5 12 - oS 12 - [+X ] 14
Input Noise Current -
D’tnslly in 1 = 100Hz (Note 1) — oz o8 - o0z o0 - 03 07 pAWHE
1= 1000Hz (Now ! - 015 02 - o5 02 - 02 03
Input Resistance R (Note 3} 08 18 - 07 18 - 08 15 - mn
Large-Signal R, 2 20,
Voitage Gain Avo Vo = £10V 1,000 3,000 - 1,000 3,000 - 500 3,000 - v/mv
R, 2 10k0 1125 30 - t125 80 - £120 280 —
Output Voltage t
s:“ Vo R 220 +120 128 - 120 4128 -~  tns ws - v
" ALz 10 mo 2 — 10 25— — 20 -
Input Voltsge Range  IVR £195 140 — £135 2140 - 135 240 - v
Common-Mode Vom® 2138V
RR 14 1 -— 114 b} o~ -
o Ratio oM A S 20k 2 20 1w us )
Power Supply Vg= +3Vio 18V
Rl - . .0 - 14 . -
e on i PSRR nes 260 0s 2 o so 20 10 W
Power Conaumption Py - 90 120 - 0 120 - 10 150 mw
Ay 2 5000, (Note 3i
Lerge-Signal
v::;"w" Avo Vo= 0.5V 00 80— 100 60 - o 80 - vimy
Vg =23V
Power Consumption Py Vg =3V - 4 (] - 4 8 - . 8 mw
NOTES:
1. Sample tested.
2T toctri ges g ted by dissimilar metais st the contacisto

the input terminals can degrade drift pert Both sides of the
contacts should be kepl at approximately the same temperature. All
tempersture gradients should be minimized.

. Guarantead by design.
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ELECTRICAL CHARACTERISTICS at Vg = +15V, -55°C < Tp < +125°C, unless otherwise noted.

OP-06A OP-068
PARAMETER SYMBOL CONDITIONS MIN  TYP MAX MIN  TYP MAX UNITS
input Ottset Voltage
1Without oxternal Vos Rg s 20k11 iNote 2! - 008 028 . 03 07 mv
teim:
Average Input Offset
Voltage Drift (With- TCVys Rg = 5041 iNotes 1, 2; - 03 08 - 07 20 uvrec
out external trim;
Average Input Otfset
Notes 2, 3
Voitage Drift (With ICVggq 8700 Notes 2.3 - 02 o6 - 0z 10 e
Rp = 20k{}
external trim;
T o MAX - 0.25 1.0 - 06 40
Input Oftse t I A
nput Offset Curren os TAMIN ~ 08 40 - 20 1m0 nA
Average input Offset
k(] - 3 20 - 8 Ase
Current Orift Clos thote 15 s pAC
Ta MAX - 2 60 - 25 0
[l Bias Ci t i
nput Bias Curren a TAMIN - 40 120 — 45 180 rA
mon-Mod CMRR Vow = 1138V 109 M - 08 2 - o8
Acjection Retio Rg x 20k}
Power Supply Vg =23Vio 218V
PSRR - 1 - H vV
. Rajection Ratio s Rg < 20k2 ° * -
. Vo = £10V. R = 2ki}
";::: s":;'::n Avo Ta MAX 1000 350 - 1000 3500 - iy
0 Ta MIN 700 2,000 - 700 1800 -
tput Voita
Outpat Voltage o Rz 2k £120 =126 — 120 6 - v
Swing
ELECTRICAL CHARACTERISTICS at Vg = £ 15V, 0°C < To < 70°C, unless otherwise noted.
OP-06F oP-08G
PARAMETER SYMBOL CONDITIONS MIN  TYP MAX MIN  TYP  MAX UNITS
input Offset Voltage
{Without externs! Vos Rg S 20k{1 (Note 2) - 025 08 - 0.5 1.6 mv
trim)
Average Input Offset
Vaitage Drift {With- TCVos Rg =500 (Notes 1, 2) - o7 20 - 14 48 Ve
out external trim)
Avarage input Offset
Voitage Drift (With TCVosn :‘f‘;;"‘;"“" 2y — o2 10 - a5 s avrc
external trim} s
T MAX = 08S 5.0 - 20 15
input Offset Current 1 A
nput Y os ToMIN -~ 20 180 - 0 "
Average Input Offset
TC), Note 1 - ] %0 - 14 1
Current Drift Clos {Note 1) so pASC
T, MAX - 30 80 - 35 110
Input Bias Current | A
nput Biss Surren s TAMIN - 4 W — & 0 oA
Common-Mode Vou =138V
CMRR 1 11" - 5 1 -—
Rejection Ratio RS 20K % m 8 ° a8
Power Supply Vg = £t3V10 +18V
Tion Ratic PSRR Rg <20k - 1.8 70 - 30 15 BV
" Vo= +10V; R 2 2N
Large-Signai
v:.ugs-“cm Ay Ta MAX 1000 3300 - 0 3200 - iy
Ta MIN 800 1,800 - 300 1,700 -
Output Voitage
") 2z 120 212, - 110 =12 -
Swing o A z220 £12 126 110 +126 v
NOTES:
1. Sampie tested. contacts shouid be kept at approximately the same temperature. Ali
2. Tnermoslectric voltages ganerated by dissimilar metals atthe contacts to temperature gradicnts should be minimized.
the input terminals can degrade dritt performance. Both sides of the 3. Guaranteed by input bias current.
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DICE CHARACTERISTICS

1. NULL

2. INVERTING INPUT

3. NONINVERTING INPUT
4 V-

S. COMPENSATION

8. OUTPUT

1. V+

8. NULL

DIE SIZE 0.095 x 0.051 inch. 4845 sq. mils
(2.4% X 1.30 mm, 3.13 sq. mm)

WAFER TEST LIMITS at Vg = + 15V, Tp = 25°C for OP-06N, OP-06G and OP-06GR devices; Tp = 125°C for OP-08NT and
OP-06GT devices, uniess otherwise noted. (Note 2)

OP-06NT  OP-06N OP-06GT  OP-08G OP-08GR
LT

PARAMETER SYMBOL CONDITIONS Ly LIMIT LIMT umr UNITS
Input Otfset Voltage Vos Rg < 20k} 03 0.2 0.7 05 1.3 mV MAX
Input Offset Current tos 1 2 4 5 13 nA MAX
input Bias Current ig 60 70 70 80 110 nA MAX
Input Resistance
Differential Mode Fin (Note 1) - 08 - 07 05 MIE MIN
Input Voitage Range IVR 130 +135 £13.0 +135 +135 VMIN
Common-Mode Veu=2135
Rejection Ratio CMAR Rg'S 200 108 114 108 14 110 4B MIN
Power Supply Vg=13Vto 218V
Rejection Ratio PSRR Res [ 2 8 s 10 VIV MAX
Ry 2 10k0 - 1125 - +125 120
Output Voltage Swing Vg R 2 2kN 1120 120 +120 +120 *118 vV MIN
Rz 1k - +1.0 - +11.0 -
Large-Signs! R, = 2k
1
Voitage Gain Avo Vo= 10V 1000 000 800 1000 500 V/imV MIN
Difterential Input +30 30 +30 +30 +30 V MAX
Voltage
ower Consumption o - 120 - 120 150 mW MAX
(Vour ™ OV)
NOTE:
Electrical tests are parformed at water probe 10 the limits shown. Oue 10 variations in bl hods and | yield loss, yield atter packaging is not
g d tor d product dice. Consuit factory to negotiate specifications based on dice lot qualification through samplie jot assembly snd tasting.
TYPICAL ELECTRICAL CHARACTERISTICS at Vs = £ 15V, Ty = +25°C, unless otherwise noted.
OP-08NT OP-06N OP-08GT OP-06G OP-08GR
PARAMETER SYMBOL CONDITIONS TYPICAL TYPCAL TYPICAL TYPICAL TYPICAL UNITS
Average input Offset
Vo DAt TCVos Rg < 600 03 03 07 07 14 uvrec
Nutied Input Oftset Rg < 50k "
Voltage Drift TCVosa Ry = 20k0) 02 0.2 0.28 o028 0.5 wv/°C
Average input Offset N
Current Drift TClos 3 3 U 8 14 oA/ C
NOTES:

1. Guaranteed by input bias current.
2. For +25°C specifications ot OP-06NT and OP-06GT, see OP-06N and
OP-06G respectively.
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TYPICAL PERFORMANCE CHARACTERISTICS

SLEW RATE CLOSED-LOOP FREQUENCY
OPEN-LOOP RESPONSE FOR USING RECOMMENDED RESPONSE FOR VALUES OF
VALUES OF COMPENSATION COMPENSATION NETWORKS COMPENSATION
YOI G~ sopF, RY 5 YR 1 O eney 11 1= B4 MR
€1+ 0.001,F, A1 = 4700 : Ta-awe T : R - 1o NN
o 1 - 001F o bl l " €12 0.001F ™
\ :, o - B M 'f___: - R1 - 4700 N \
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¢ . <Al 131 RN 2 €1=0.08F, A1 = 2012 N
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€1+ 008F. RY <1002 T -8
- aumuE |\ o LT T LT .
0 100tk 10k 100 M tm w0 s e w100 ok 2008 00k 00w 200% 1M ™
FREQUENCY [Hx) CLOSED-LOOP GAIN (VIV} FREQUENCY (H1)
FREQUENCY COMPENSATION
COMPENSATION VALUES
Avel R, ¢ R, C:
() (uF) ) (uF)
10000 10k SOpF — _
1000 470 0.001 — —_—
100 47 0.01 —_— —_
10 27 0.05 270 0.0015
1 10 0.05 39 0.02
COMPENSATION CIRCUIT (J or Z PACKAGE)
Ve OFFSET VOLTAGE
aonqee TRIM
USE Ry(= 512 WITH
2 CAPACITIVE LOAD
K]
- v cratuteth e “._w._._.o
s %}
€2
T
*THE COMPENSATION NETWORK (A1, C1) SHOULD BE RE- -Lc,
TURNED TO THE V-TERMINAL. IF THE NETWORK I RE. FREQUENCY
TURNED TO GROUND, SERIOUS DEGRADATION OF POWER R, COMPENSATION
SUPPLY REJECTION PERFOAMANCE WITH FREQUENCY 1
WILL OCCUR. SEE TYMCAL CURVES (PSRR vi FREQUENCY).
“STHE TRIMMING POTENTIOMETER SHOULD BE 20k} FOR i V- OR GND*
OPTIMUM NULLED OFFSET VOLTAGE DRIFT. SEE TYSI.
CAL CURVES (TRIMMED OFFSET VOLTAGE DRIFT AS A
FUNCTION OF TRIMMING POTENTIOMETER).




