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OP-06

HIGH-GAIN INSTRUMENTATION
OPERATIONAL AMPLIFIER

Precision Monolithies tnc.

FEATURES

e Very High Voltage Gain
¢ Low Offset Voltage and Offset Current

1,000V/mV Min

e Low Drift vs. Temperature
(TCVos) ---...... e 0.8.V/°C Max
¢ Low Input Voltage and Current Noise
® Low Offset Voltage Drift with Time
e High Common-Mode Rejection ............ 120dB Typ
e High Power Supply Rejection .............. 2uV/V Max
e Wide SupplyRange ................... +3.0V to 22V
¢ MIL-STD-883 Processing Available
e SlewRateto ...................iiil 100V/us
® Available in Die Form
ORDERING INFORMATION !
To=25°C PACKAGE OPERATING
Vg MAX T0-99 CERDIP  TEMPERATURE
(mV) 8-PIN 8-PIN RANGE
02 OPOBAJ* — MiL
0.5 OPO6FJ — COM
0.5 OP06BJ — MIL
1.3 OP06GJ OPO6GZ COM

*  Fordevices processed in total compliance to MIL-STD-B83, add /883 after part
number. Cansuit factory for 883 data sheet.

t Burn-in is available on commercial and industrial temperature range parts in
cerdip, plastic dip, and TO-can packages. For ordering information, see 1990/
91 Data Book, Section 2.

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 farge common-mode voltages are present.

Superior DC input characteristics include very low offset
voltage and current, extremely high open-loop gain, low 1/f
and wideband noise, and low “popcorn” noise. Low offset
voltage drift isimproved by a nulling technique that optimizes
TCVps performance when Vpg 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. For example,
process control and aerospace applications; including strain
gauge and thermocouple amplifiers, low-noise audio ampli-
tiers, and instrumentation amplifiers. The OP-06 is a direct
replacement for all 725 types providing superior DC and
noise performance plus the unique feature of complete input
differential voltage and output short-circuit protection.

PIN CONNECTIONS

Vos TRIM__~7
1 7 v+
-IN 2 5 OUT
N 3 5 COMP
4

V-{CASE)

8-PIN HERMETIC DIP
{Z-Suffix)

TO-99 (J-Suffix)

SIMPLIFIED SCHEMATIC
-
Rz | R2B
ML { NULL
D=t —
(EXT)
RIA 20k R1B
T -0 OUTPUT
R21) héi a2
R3 %
4 Qz3*
noh. L0Z7" Ej
INV, g
INPUT
a3
as
N *Qq27, A28, R21, R22, COM-
R4 R8 PRISE THE INPUT PROTEC-
| TION CIRCUIT,
#+Q23, 029, R19, R20 COM.-
RS 4 PRISE THE OUTPUT PRO-
L TECTION CIRCUIT.
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OP-06 HIGH-GAIN INSTRUMENTATION OPERATIONAL AMPLIFIER

ABSOLUTE MAXIMUM RATINGS (Note 3)

Supply Voltage ...........ceiveeninieninne e e e ereais *22V
Differential Input Voltage s '
Input Voitage (Note 1) ...
Output Short-Circuit Duration ...
Storage Temperature Range ...........ccecueeens ~65°Cto +150°C
Operating Temperature Range
OP-08A, OP-0BB ........cocovcrimireccrrrmannnns ~55°C 10 +125°C
OP-08F, OP-06G ...c...cocovneerircenirncrinieeniiene 0°Cto +70°C
L.ead Temperature Range (Soldering, 60 sec}) ............ +300°C
Junction Temperature ...............ccveeeeiieemnnnes -65°C to +150°C

PACKAGE TYPE 91‘ {NOTE 2) 8’0 UNITS
TO-99 (J) . 150 18 *CW
8-Pin Hermetic DIP (2) 148 16 °Cw
NOTES:
1. For supply voltages less than 22V, the absol aximum input ge is
equal to the supply voltage.

2. @, is specified for worst case mounting conditions, i.e., B) a8 specified for
device in socket tor TO and CerDIP packages.

3. Absolute ratings apply to both DICE and packaged parts, unless otherwise
noted.

ELECTRICAL CHARACTERISTICS at Vg = 15V, T = 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
{nput Otfset Voltage Vos Rg < 20k} (Note 2} - 0.06 02 - a.2 05 - 04 13 my
input Offset Current lss - 0.3 20 — 075 50 ~ 2 13 nA
Input Bias Current Ia - 30 70 - 30 80 ~ 0 110 ‘nA
= Note 1 — 9.0 15.0 - 20 15.0 — . 15.
Input Noise Voltage fo = 10Hz (Note 1) 5, 90 5.0
Density n fo=100Hz (Note 1) - 8.0 20 ~ 80 9.0 ~ 8.0 9.0 nV/v Hz
fo = 1000Hz (Note 1) - 7.0 75 - 7.0 75 ~ 7.0 75
Input Noise Currnt o = 10Hz {Note 1) - 0.5 12 — 05 1.2 ~ 08 1.4
D"m“" in 1o = 100Hz {Note 1) —~ 02 06 ~ 02 06 ~ 03 07 pANHEZ
Y fo = 1000HZ (Note 1) ~ 015 025 - 0B 025 ~ 02 03
$nput Resistance Rin {Note 3) 0.8 1.8 - 0.7 1.8 —_ 0.5 1.5 —_ M1
ignal R = 2kN,
Large-Signa Avo L 1000 3000  — 1000 3000  — 500 3,000 - vimy
Voltage Gain Vo =210V
Output Vot Ry = 10k £125 +13.0 — +125 130 - +12.0 *130 —
S“ put Yoltage Yo R. > 240 +120 +128  — +120 +128 - 115 %128 — v
wing R, = Tkl 110 125 — 110 %128 — ~ 20 -
Input Voltage Range VR +13.5 *140 — +135 $140 - +135 £140 — v
- =+
Common-Mode CMRR Vou = £13.5V 114 120 — 14 120 — 110 15 — aB
Rejection Ratio Rg < 20kN
=+ +
Power Supply PSRR Vs =3V 1o 16V - o5 20 ~ 10 50 - 20 10 WV
Rejection Ratio Rg < 20k}
Power Consumption Pg — 80 120 —_ ] 120 — 110 150 mw
Large-Signal R =5000, (Note 3)
arge-Signal Avo Vo = £0.5V 100 600  — 100 60  — 6 60  — vimv
Vpltage Gain
Vg =13V
Power Consumption Py Vg=13V -— 4 8 - 4 6 — 4 8 mw
NOTES:
1. Sample tested.
2. Thermoelectric voitages generated by dissimilar metals at the contacts to
the input terminais can degrade drift performance. Both sides of the
contacts should be kept at appr y the same temp ure, All
temperature gradients should be minimized.
3. Guaranteed by design.
5-70 7/89, Rev. B



v OP-06 HIGH-GAIN INSTRUMENTATION OPERATIONAL AMPLIFIER
ELECTRICAL CHARACTERISTICS at Vg = £ 15V, -55°C < Ta < +125°C, unliess otherwise noted.

OP-06A OP-06B
PARAMETER SYMBOL CONDITIONS MIN  TYP MAX MIN  TYP MAX UNITS
Input Offset Voltage »
Without external Vos Rg < 20k{! (Note 2; — 0.08 0.28 - 0.3 0.7 my

trim)

Average Input Offset
Voltage Drift (With- TCVgs Rg = 500 (Notes 1, 2) - 0.3 0.8 — 0.7 2.0 wVvioC
out external trim;

Average Input Offset
98 Inp Rg = 5012 (Notes 2, 3
Voltage Drift (With TCVosn —- 0.2 0.8 —_ 0.28 1.0 uvioC

) Rp = 20k
external irim)
Ta MAX — o025 10 — 06 40
Input Offset Current [ A
put Offset Cu 08 TaMIN ~ 08 40 - 20 180 "
Average input Offset
TCl (Note 1; — 3 20 - 8 90 A/CC
Current Drift os 2
input Bias Current I TaMax - 2 60 - 2 0 A
T
p as Cu B8 TaMIN —_ 40 120 — 45 180 "
Common-Made Vo = £13.5V
i ) CMRR M 109 112 - 109 12 - aB
Rejection Ratio Rg < 20k{)
Power Suppl Vg = 3V to + 18V
ower .uppy. ) PSRR S ) — 9 5 — 2 8 wVv
Rejection Ratio Rg < 20k02
Vg = £10V; Ry 2 2k
Large-Signal
C;ie 3'2"8_ Avo Tp MAX 1,000 3,500 - 1,000 3.500 _ vimy
3 m
ge Gain Ta MIN 700 2,000 - 700 1,800 - !
Output Volt
uput Voliage Vo R, = 2k02 +120 126  — +120 126  — v

Swing

ELECTRICAL CHARACTERISTICS at Vg = £ 15V, 0°C < Ta < 70°C, unless otherwise noted.

OP-06F OP-06G
PARAMETER SYMBOL CONDITIONS MIN TYP MAX MIN  TYP MAX UNITS
Input Offset Voitage
{Without external Vos Rg < 20k(} (Note 2) — 025 06 - 0.5 16 mv

trim;

Average Input Offset
Voltage Drift (With- TCVos Rg = 500 (Notes 1, 2) - 0.7 20 — 14 45 M7l e
out external trim)

A fiset
verage Input Offse ‘ Rg = 5001 (Notes 2, 3)
Voltage Drift (With TCVosn — o028 10 — 05 15 VPG

) Rp = 20k}
external trim}
\nout Offset C . | Ta MAX —~ 085 50 — 2.0 15 A
n
nput Cliset Lurren 08 Ta MIN - 20 180 - 30 2
Average Input Offset
TCI, (Note 1 - 8 90 — 14 150 A/ C
Current Dritt s . ! P
\nput Bias Current . Ta MAX - 30 80 - 3B 110 A
T
fput Hias Burren 8 TAMIN - 45 180 - 4 10
-1 =+13,
Common-Mada CMRR Vo= =135V 108 112 - 85 110 - dB
Rejection Ratio Rg < 20k
Power Supply Vg =13V to£18V
PSFR - 15 7.0 — 3.0 18 VIV
Rejection Ratio Rg < 20k #
Large-Signal Vo =210V; R = 2k
C’?‘e' 'gga, Avg T MAX 1000 3500 - 400 3,200 - iy
oltage Gain TAMIN 800 1800  — 300 1700  —
Output Voltage Vo Ry = 2k +12.0 126 - £110 126 - v
Swing
NOTES:
1. Sample tested. contacts should be kept at approximately the same temperature. All
2. Thermoelectric voitages generated by dissimilar metals at the contacts tc temperature gradients should be minimized.
the input terminals can degrade drift performance. Both sides of the 3. Guaranteed by input bias current.
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OP-06 HIGH-GAIN INSTRUMENTATION OPERATIONAL AMPLIFIER

DICE CHARACTERISTICS

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

1. NULL

V-

v+
NULL

®NOGOhON

For additional DICE ordering information,
refer to 1990/91 Data Book, Section 2.

INVERTING INPUT
. NONINVERTING INPUT

COMPENSATION
OUTPUT

WAFER TEST LIMITS at Vg = +15V, Ta = 25°C for OP-06N, OP-06G and OP-08GR devices; To = 125°C for OP-06NT and

OP-06GT devices, unless otherwise noted. (Note 2)

OP-06NT OP-06N OP-06GT OP-06G OP-06GR
PARAMETER SYMBOL CONDITIONS LT LIMIT LIMIT LT LIMIT UNITS
Input Offset Voltage Vos Rg < 20k0) 03 02 0.7 0.5 1.3 mY MAX
Input Offset Current los 1 2 4 5 13 nA MAX
input Bias Current lg 60 70 70 80 110 nA MAX
Input Resistance
— . — 7 .

Differential Mode Rin {Note 1) 0.8 0 0.5 M MIN
Input Voltage Range IVR *13.0 *13.5 +13.0 +13.5 *13.5 V MIN
Common-Mode Veu= 135

10 114 108 114 11 M
Rejection Ratio CMAR . Rg < 20k0 8 0 dBMIN
Power Supply « Vg=13Vto 18V
SRR 6 2 8 5 10 V/V MAX
Rejection Ratio PSR Rg < 20k0) . A
R = 10k(Y — *125 — 125 *120
Output Voltage Swing Vg Ry = 2k0 120 +12.0 +12.0 £120 115 V MIN
R Z 1k — +11.0 — +11.0 —
Large-Signal Ry = 2k
A 1000 1000 800 1000 500 V/mV MIN

Voltage Gain "o Vo =+10V
Differential Input +30 +30 +30 +30 +30 v MAX

Voltage
Power Consumption - 120 - 120 180 mWMAX

Voyr =0V

NOTE:

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

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

OP-06NT OP-06N OP-06GT OP-06G  OP-06GR
PARAMETER SYMBOL CONDITIONS TYPICAL TYPICAL TYPICAL TYPICAL TYPICAL UNITS
Average Input Offset <
< Q.3 0.3 07 07 14 v/
Voltage Dritt TCVos Rs =500 VG
Nulied input Offset RAg < 50k}
0.2 02 0.28 0.28 05 v/
Voltage Drift TCVosn Rp = 20k} wvree
Average input Offset
TCI 3 3 8 ) 14 A/°C
Current Drift Clos p
NOTES:
1. Guaranteed by input bias current.
2. For +25°C specifications of OP-08NT and OP-06GT, see OP-06N and
OP-06G respectively.
5-72 7/89, Rev. B



OP-06 HIGH-GAIN INSTRUMENTATION OPERATIONAL AMPLIFIER

TYPICAL PERFORMANCE CHARACTERISTICS

SLEW RATE CLOSED-LOOP FREQUENCY
OPEN-LOOP RESPONSE FOR USING RECOMMENDED RESPONSE FOR VALUES OF
VALUES OF COMPENSATION COMPENSATION NETWORKS COMPENSATION
150 €1 = 50pF, R1 = 10k 100 F- Vi =;;5\} pas t T‘ 553 +++H & C1 = 50pF [~
120 C1 - 00014, R1 - 4700 B Ta-25C T %\' ! il R1= 10k5|2 \\
t ] | l 60 - N
NN 2 i B R NN
g o0 N \\\\\ \)\ i L 2o | \\
z K 30| Ll s C1=00WF, R1=472 ™~
§ 60 \ \\\ § - /’ SR g 20 ﬁ‘i \\
S - i & ~ _
s AN\ B P Cn]E | EEEERT NN
S 30 i . @ G 2 5 |
5 { t g - Z
U amsmraeE NR ALY ¢ s NN
0 i : I on I T 217 No COMPENSATION NEEDED -20 Vs 215V "
C1 = 0.054F, R1 =108 71~ M K v . it 5
30 €2 = 0.024F, R2 = 390 \ aom S J[H % H{L‘}\ . TA" 5°C
1o 100 Tk 10k 1006 M TOM 1.0 10 100 * 10k 100K 100k 200k 400k 60K BOOK 1M M
FREQUENCY {2} CLOSED-LOOP GAIN (V/V) FREQUENCY (Hz}
N
FREQUENCY COMPENSATION =
(o)
Ha
COMPENSATION VALUES g
~
N
4
28]
Avcl R1 Cq Rz Cg E
() (uF) () (uF) E
10000 10k 50pF — _— S
1000 470 0.001 — — <
100 47 0.01 — — %:
10 27 0.05 270 0.0015 O
1 10 0.05 39 0.02 %
o
84
a9
0O
COMPENSATION CIRCUIT (J or Z PACKAGE)
v+ OFFSET VOLTAGE

20020+ TRIM

USE Ry(=512) WITH
CAPACITIVE LOAD

Ra

Rz

7
1

C2

*THE COMPENSATION NETWORK (R1,.C1) SHOULD BE RE- [N

TURNED TO THE V—TERMINAL. iF THE NETWORK IS RE- FREQUENCY
TURNED TO GROUND, SERIOUS DEGRADATION OF POWER COMPENSATION
SUPPLY REJECTION PERFORMANCE WITH FREQUENCY Ry

WILL OCCUR. SEE TYPICAL CURVES (PSRR vs FREQUENCY).

**THE TRIMMING POTENTIOMETER SHOULD BE 20k FOR V- OR GND*
OPTIMUM NULLED OFFSET VOLTAGE DRIFT. SEE TYPI-
CAL CURVES (TRIMMED QFFSET VOLTAGE ORIFT AS A
FUNCTION OF TRIMMING POTENTIOMETER).
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OP-06 HIGH-GAIN INSTRUMENTATION OPERATIONAL AMPLIFIER

TYPICAL PERFORMANCE CHARACTERISTICS

TRIMMED OFFSET VOLTAGE
vs TEMPERAURE
30

s - Vos| ﬂll"ﬂ'ED TOI < s“v[ AT 25"0
2 NULLING POT = 20k2
u [~ Vg = 2185¥
2
£ /
] / /]
5 \ /
8 A 1/
3 1 2 2 1
.E. 10 \ /
E \l/
g Ligm

) ] v

~75 -80 ~-25 o 25 L] ™ 0o 128
TEMPERATURE (°C)

TRIMMED OFFSET VOLTAGE
DRIFT AS A FUNCTION OF
TRIMMING POTENTIOMETER
(Rp) SIZE AND Vog

10 T T T
g | . Rp = 5k /
3 — i
z 2 M
= Lo
& 05 [ st — L ~
& I o |
a L
g ‘ ] Rp = 10k§2
z L~ ,’/
o ot Rp = 20k
g 0
: |
|
& b\ Jﬂ ! _
@ N Rp = 50k
I
G
g ~05 [ or-06a ] ap-oes Rp = 100k02
s - | -t
H OP-06F -—{— 1
[ i l | OP-08G
-1.0 ] Ll

0 02 0.4 0.6 0.8 10 1.2

UNTRIMMED OFFSET VOLTAGE Vog (mV) (CURVES
ARE SYMMETRICAL ABOUT ZERO FOR Vgg < 0)

CMRR vs FREQUENCY

OP-06A, OP-068, OP-06F

s

CMRR (d8)
8

FAEQUENCY (Hz)

OFFSET VOLTAGE
vs TEMPERATURE

10
s
E
-
v
<
: 0.1
2o
>
-
&
a
&
& 3
—
- — Ag = 5002
Vg = +15V
001 I 1 |
~15 60 -2% L] 2% 50 7% 100 125
TEMPERATURE (°C)
OFFSET CURRENT
vs TEMPERATURE
10 T
Vg = +15V 7]
1 N W -
2 [ oree T opase
N -
£ \( i
g A
=210 .
310 o= or0eF
5 T
TR
jrid B N N
5 [ N\ opgeA . || | - ]
0.1 i }
75 -50 25 O 25 50 75 100 125
TEMPERATURE (°C)
PSRR vs FREQUENCY
(OP-06B, OP-06E)
120 B

PSR® {dB}

T T
_L _J NO EXTERNAL

COMPENSATION

L
7 Ta = 25°C 1

)

70

T s

80

i i lx!

10

1.
2.
3.
4.

La

100 1k 10k 100k ™M
FREQUENCY (Hz)

C1 = 0.001:F, R1 = 4702 FROM PIN 5 TO V-~
C1 = 0.1«F, R1 = 53 TO V~

C1 = 0.001xF; R1 = 47002 FROM PIN 5 TO GND
C1 = 0.06uF, R1 = 1082, C2 = 0.02uF,

R2 = 390t TO V—

€1 = 0.05:F, R1 = 1002, C2 = 0.02uF,

R2 = 390 TO GND

CHANGE IN NULLED OFFSET VOLTAGE (aV)

INPUT BIAS CURRENT (nA}

MAXIMUM OUTPUT SWING (VOLTS}

OFFSET VOLTAGE DRIFT
WITH TIME
ST TIFMTOm 0o

., POWER SUPPLIES TURNED ON A

Vos £ 20uV AT T =0.1 HOURS
SOTTE T
a N li

i} ‘ ‘
- [AL iy
11 AL

[~ WARM-UP DRIFT —

| i
' LonG TERM DRIFT

! ERAROR BAND
6 ERBOH BAND B i(NON-cUMMULATlVE)
0.001 0.0 0.1 10 100 1000
TIME (HOURS)
INPUT BIAS CURRENT
vs TEMPERATURE
)
[ vs = t15v
0 ~ ~
vg = +3v | t
b. ;
S I A ;
20 3
I
1. OP-06G
|- 2. op-cea, op-oce
OP-06F (6°C TO 70°C}
[~ 3. ALL GRADES 1
0 . L { 1

-75 -0 25 0 25 50 75
TEMPERATURE (°C)

100 125

MAXIMUM OUTPUT VOLTAGE
vs LOAD RESISTANCE

® I
i -
| Rk
15 t POSITIVE
; . -
A NEGATIVE
| . Ta = 25°C
i ooy VG = 215V
: : ‘ i VIN = £10mV
0 | BT N A B
100 1 10k

LOAD RESISTANCE TO GROUND (52}
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OP-06 HIGH-GAIN INSTRUMENTATION OPERATIONAL AMPLIFIER

TYPICAL PERFORMANCE CHARACTERISTICS

VOLTAGE NOISE DENSITY INPUT WIDEBAND NOISE NOISE FIGURE vs
vs FREQUENCY vs BANDWIDTH SOURCE RESISTANCE
1000 E=TEEE T bl === T 2 T
R 2 Luﬂm’. i e
sl I — 2 3 CATE
- L o o rmcaumey woasen) HTH u
o] I 1 E [ -1 T T _
100 S —Egé Ji{, =i FrH = l g
£ e e e Senail 3 T g
4 Pt T @ T 3 \\
<] - + f @ ]| I g e
2 Rs = 10k L] L 4 <] N -
8 ‘ - : [T 2
ERRY — 2 ol | g 4 }
5 Rg =07 p i o wa ) T 3 - :on‘
inEin U S 1 01 4 ! kS §
I S W R P11 + T 2 )
R SR T
% IR RAT R A1 I % i AR AN L6 I e
1.0 10 100 1k 100 1K 10k 100k 100 ® 10k 100k
FREQUENCY (Hz) BANOWIDTH (Hz) SOURCE RESISTANCE (2)
OPEN-LOOP GAIN vs OPEN-LOOP GAIN vs MAXIMUM QUTPUT SWING
TEMPERATURE SUPPLY VOLTAGE vs FREQUENCY
107 :vsi\sv 107 ,.vA=zs'; 2 Gam =1 ’+ GAmt;I[ GAIN = 10,000
ol — 7 : ; ]
e e ]
s M M R
2 W i S S E 8 Py
z ‘;‘ g 16 L L ‘ .
K] a g i I i Y
a 106 — 5 106 . H 4 r.;.th 1
1] & | L 4
[} I A S ot 2 7 i ” l \ f \ !
5’ B i— z y s T ¢ T i
& IS I— . & y A — 2 8 {
—_— ; B ] L < ! [ | \
% i =t
. ] ¥ GAIN =
- “ 1 100 SKF AN =
108 | o5 [ o LI TTISTINSTTS (1000
-80 40 [ a0 B0 120 160 0 5 +10 15 20 425 0 100 % 10k 100k ™
TEMPERATURE (°C} SUPPLY VOLTAGE {VOLTS) FREQUENCY (Hz}
INPUT BIAS CURRENT vs
DIFFERENTIAL POWER CONSUMPTION vs OUTPUT SHORT-CIRCUIT
INPUT VOLTAGE SUPPLY VOLTAGE CURRENT
30 -3¢ 1000 T I3 T
T T T e e e e Tl D = ! B
T T L ,AT Npippl <1V, . F= = Sl i g ——**—-W’)ﬁ—***-%- TA *c
1§ T I < 30nA, OP-0G8/A/F T < - ' - £ Vg = 116V
20 + i < 4004’ OP-06G ON| V‘Vé - E - 1 - e % T T T
T =S et i e s 1 1
- ! Ly z f F ‘
H 1 T/ - I p £ .k f L
RN S == == g
E T 7 2 - T gt 3 2 N | ;;4 (PIN 3) = ~10mV, :
E o 0 ; é - e g T vp = +15v
4 g 8 & 2 ]
£ -1 Va = o 3 E §2§ o~ ~3_1 1
2 2 =z 4 |
Z e < = . =
- ! 0 8 T A 1 e T A B {_ - £ » VIN (PIN 3) = +10mV, __}
P t R arn s on T
T, L7 ERENE Wl Ll
T ST a——Y [) w 2 W o w2 W & 0 8 o 1 2 3 4
TQTAL SUPPLY VOLTAGE, V+ TO V- (VOLTS) TIME FROM OUTPUT BEING SHORTED (MINUTES}

DIFFERENTIAL INPUT VOLTAGE (VOLTS}
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) OP-06 HIGH-GAIN INSTRUMENTATION OPERATIONAL AMPLIFIER

GUARANTEED PERFORMANCE CHARACTERISTICS

10 ==

3 5 = 5 T =i = e
E jas, T - E 0P-068 I E - (T OP-06F
5 H—tH Al [ ~86°C 10 126°C ] E — 1 e To 70
- : [T i
o i i | a o [N [ T
- — - - ool i I
a 1.0 | v UNTRIMMED ~56°C TO 126°C —} g e = 2 YO F v UNTRIMMED °C TO 70°C
g L ais < H € e
e [ 2 UNTRIMMED 25°C Vaimng @ ! it —1 @ F 2 unt 25°c T T
w i : JABEE b Y UNTRIMMED —56°C TO 126°C ] L i .
T ot t 1
g o ! i § os LZUNTRIMMED 25°C ! 5 .. | ‘,]1“ dl
z 0 g 0 = ==
« W TAIMMED -B6°C TO 125:5‘ i < t « H‘L it = i
H ! an T £ W TRIMMED ~B5°C TO 128°C = - T T
2 =2
3 ‘ T 2 + it 2 | ; :
% L1 1loroea L x % N -
3 1 [~ 71 -se°c 70 128°¢ g 3 w T“"fmﬁ? revo '{o’cd )’H L 7
LI ST R 001 ool Lt t0lt 1]l i
100 % 106 1ok 100 ™ 10k 100k 100 % 10k 200k
SOURCE RESISTANCE, R1 (0) SOURCE RESISTANCE, R1 (0) SOURCE RESISTANCE, R1 (Q)
- W TTIT T
2 B 2as: = HH OP-08G
i J[ T ’L ’; *cTO 7o°i
3
4
# ¥ UNTRIMMED (°C YO 70°C - These graphs depict maximum error
® g ,
2 referred to the input as a function of
= 18k 2 UNTRIMMED 25°C =) erred fo the inp a funct
2 gyt B + source resistance (Ry). Curves W are
F I = 4:77; % T shown with Vgg trimmed at +26°C and
i -+ T include errors due to Vgg and log over
i 08 os
z 1 1 - the indicated temperature range. Curves
i 1 l A
% PX) Y and Z plot maximum errors with Vog
! H rimmed.
s [ W TRIMMED 0°C TO 70°C T not trimmed
2 .:ira‘m hf[\
H Aol I
£, LI
2ol | W; U [ ;

100 1k 16k 100k
SOURCE RESISTANCE, R11(Q)
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