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TECHNOLOGY  Operational Amplifier
FEATURES DESCRIPTION
® Guaranteed max. 0.5V/°C Drift The OP-05 is an internally compensated op-amp
m Guaranteed max. 0.6V pk-pk Noise which provides excellent input offset voitage, low bias
» Guaranteed max. 2nA Bias Current current, very high common mode rejection, and low
® Guaranteed minimum 114dB CMRR offset voltage drift with temperature when the input

offset voltage is externally trimmed to zero. Direct re-
placement of similar devices in existing systems can
result in significant system performance improvement
APPLICATIONS without redesign. The OP-05 is particularly well suited
= Strain Gauaes for instrumgntation and low signal level applications
. Thermocm? s Amolifiers where precision and stability over time and tempera-
. in strumental:ion A":‘ lfiers ture are important. Internal frequency compensation
= Modcal In struments? enhances the OP-05's versatility for a wide variety of
precision op-amp uses. Linear's advanced design,
process and test techniques ensure device perfor-
mance as well as reliability. An instrumentation ampli-
fier application is shown below. For higher
performance requirements see the LT1001 smgle pre-
cision op amp and the LT 1002 dual matched precision

op amp series.
L L
Instrumentation Amplifier Trimmed Offset Voliage with Temperature of Six
Represeniative Units
(Offsel Trimmed 1o Zero at 25°C with 20k0 Pot)
® Pu
40
/
30
= N il
§ 10 z D‘-“—
& —10
{-» / & AW e
E_
30 / hd
—40
~50
L] —25 25 75 125

TEMPERATURE (°C)

yad' v 2-321



OP-05

ABSOLUTE MAXIMUM RAT lI'IGS PACKAGE/ORDER INFORMATION
Supply Voltage. . .............oooinin.. +22V —— OFFSET
Differential Input Voltage . . .............. +30V oFFSET ORDER PART NO. | VOLTAGE
Input Voltage Equal to Supply Voltage MAX
Output Short Gircuit Duration. .......... Indefinite i
Operating Temperature Range OP-05AH 0.15mV
OP-05/0P-05A.............. —55°C to 125°C OP-05H 0.5mV
OP-0SE/OP-05C. . ............... 0°C t0 70°C oP-osEt | Gamy
Storage Temperature Range VETAL OAN H PACKAGE '
AllDevices................. —65°C to 150°C
Lead Temperature (Soldering, 10 sec.). . . ... 300°C TOP VIEW
OFFSET OFFSET 0P-05AJ8 0.15mv
ADJUST 1 8 ADWST 0p_05 J8 0. 5mv
;: ; ; ;JT OP-05E.J8 0.5mv
i : % | Oop-05Ci8 | 1.3mV
OP-05ENS 0.5mV
HERMETIC J8 PACKAGE OP-05CN8 1.3mV
PLASTIC D#P NB PACKAGE
- _ _
GI.ECTHICHI. CHHRHCTGR'S“CS Vs = + 15V, T, = 25°C. unless otherwise noted.
0P-05A 0P-05
SYMBOL PARAMETER CONDITIONS Nill TYP MAX MIN e MAX UNITS
Vos Input Offset Voltage 007 015 0.2 0.5 mvV
AY, Long Term input Off Ita
—ﬁ; Sg:gilityr put Offst Voliage {Notes 1and 2) 0.2 1.0 0.2 1.0 #VIMonth
lgs Input Offset Current 0.7 20 10 28 nA
Iy input Bias Current +0.7 20 +10 +30 nA
[ Input Noise Voltage 0.1Hz ta 10Hz (Note 2) 035 06 035 06 Vg
Input Noise Voltage Density fo = 10Hz 103 180 103 180
fo=100Hz  (Note2) 100 130 100 130 | nwVhe
fo = 1000Hz 9.6 1.0 9.6 11.0
in Input Noise Current 0.1Hz %o 10Kz (Note 2} 14 30 14 30 PAp
tnput Noise Current Density , = 10Hz 032 080 032 080
f;= 100Hz  (Note2) 014 023 014 023 | pA/Viz
f, = 1000Hz 6i2 01 0.2 047
Rin input Resistance Differential Mode | {Note 3) 30 80 2 60 MQ
Input Resistance Common Mode 200 200 GQ
Input Voltage Range +135 +140 +13.5 +14.0 v
CMRR Common Mode Rejection Ratio Vou = +13.5V 114 126 114 126 dB
PSRR Power Supply Rejection Ratio Vg = +3Vio + 18V 100 108 100 108 dB
Avor Large Signal Voltage Gain Ry = 2k@, Vg = =10V 300 500 200 500
R, = 500Q, Vo = +0.5V 150 500 50 500 vimV
Vs = +3V (Note 3)
Vaur Maximum Qutput Voltage Swing | R, = 10kQ +125 =130 +125 +13.0
R = 2k +120 +128 +120 +128 v
R. = 1k +105 +120 =105 +12.0
SR Siew Rate R, = 20 {Note 2) 0.1 03 0.1 0.3 V/uS
GBW Closed Loop Bandwidth Ay = +1(Note 2) 04 0.6 04 0.6 MHz
2, Open Loop Qutput Impedance Vo=0,lg=0,f= 10Hz 60 60 Q
Py Power Dissipation No load 90 120 90 120 mw
Vs = +3V, No load 4 6 4 6
Offset Adjustment Range Null Pot = 20kQ +4 4 mv
See Notes on page 2-324
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OP-05

L
ELECTRICAL CHRARACTERISTICS v, ~ +15v. —55°C < T, < 125°C. unless otherwise noted.
0P-05A 0P-05
SYMBOL MBAMETER CONDITIONS MR TYP  MAX MIN TYP  MAX UNITS
Vos Input Offset Voltage e 0.10 024 0.3 0.7 mv
AV, Average Input Offset Voltage Drift
ATemp Without External Trim ® 0.3 09 0.7 2.0 v/°e
With External Trim Null Pot = 20kQ (Note 2) L 0.2 0.5 0.3 1.0 u
los Input Offset Current [ 10 40 18 nA
Al Averaga Input Offset Gurrent Drift |(Note 2) ® 5 25 pA/°C
ATemp
ln Input Bias Current [ +10 +40 +20 =+6.0 nA
Al Average Input Bias Current Drift | (Note 2) ® 8 25 13 50 pA/°C
ATemp
Input Voltage Range @®|+13.0 +135 +13.0 +135 v
CMRR Common Mode Rejection Ratio Veu = £ 13V e 110 123 110 123 dB
PSRR Power Supply Rejection Ratio Vs = +3Vio + 18V o % 106 94 106 dB
AvoL Larpe Signal Voltage Gain R = 2kQ, ¥, = =10V ®| 200 400 150 400 V/mV
Vour Output Voltage Swing R, = 2kQ @120 +126 +120 =126 v
GLGCTBICHL CHHHHCT€R|S"CS Vg = = 15Y. T, = 25°C. unless otherwise noted.
0P-05€ 0p-05C
SYMBOL PMRAMETER CONDITIONS MIN  TYP  NAX MIN TYP  NAX UNITS
Vos Input Otfset Voltage 0.2 0.5 0.3 1.3 mv
AV, Long Term Input Offset Voltage
ATime Stabllity {Notes 1 and 2) 0.3 1.5 0.4 2.0 £V/Month
lgs Input Offset Current 1.2 38 18 6.0 nA
Ig Input Bias Current +12 x40 +18 =70 nA
e, Input Noise Voltage 0.1Hz to 10Hz (Note 2} 035 06 038 065 wNpp
Input Noise Voltage Density 1y = 10Hz 103 180 105 200
f, = 100Hz  (Note2) 100 130 102 135 | vz
f, = 1000Hz 9.6 11.0 9.8 1.5
in Input Noise Currant 0.1Hz to 10Hz (Note 2) 14 30 15 35 PALp
Input Noise Current Density f, = 10Hz 032 080 035 090
f, = 00Hz  (Note 2) 014 023 015 027 | pA/VHz
f, = 1000Hz 012 017 013 0.18
Rin Input Resistance Difterential Mode | (Note 3) 15 50 8 3 Mo
Input Resistance Common Moda 160 120 G
Input Yoitage Range +135 =140 +135 +14.0 v
CMRR Common Mode Rejection Ratio Veu = £ 135V 110 123 100 120 dB
PSRR Power Supply Rejection Ratlo Vs = +3Vto £ 18V 94 108 90 104 dB
AvoL Large Signal Voltage Gain Ry = 2kQ, Yo = £ 10V 200 500 120 400
R, = 5002, Vo = +0.5V 150 500 160 400 Vim¥
Vg = +3V {Note 3)
Vour Maximum Output Voltage Swing | R, > 10kQ +125 =130 +120 =130
AL = 2kQ +120 =128 +115 =128 v
R = 1kQ +105 +12.0 +120
SR Slew Rate R, = 2kQ (Note 2) 0.1 03 0.1 0.3 ViuS
GBW Closed Loop Bandwidth Ay = +1(Note 2) 04 0.6 04 0.6 MHz
Z Open Loop OQutput Impedance Yo=0,4 =0, =10Hz 60 60 Q2
Py Power Dissipation No load 90 120 95 150 mw
¥ = +3V, No load 4 6 4 8
Offset Adjustment Range Null Pot = 20k +4 +4 mwW
Sea Notes on page 2-324
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_ _ - )
ELECTRICAL CHARACTERISTICS v, - :15v. 0°c <7, < 70°C.
OP-05E oP-05C
SYMBOL PARAMETER CONDITIONS NN TP MAX M TP MAX unITs
Vos Input Offset Yoltage [ 025 08 035 16 my
AVps Average Input Offset Voltage Drift
ATemp Without External Trim ® 0.7 20 13 45 v°C
With External Trim Null Pot = 20k (Note 2) ® 02 06 psa 15 H
las Input Offset Current . ® 14 53 20 8.0 nA
Al Average Input Oftset Current Drift | (Note 2) ® 8 12 50 pA/°C
ATemp
Ig Input Bias Current [ 15 155 +22 +90 nA
Al Average Input Bias Current Drift | (Note 2) ® 13 35 18 50 pAI°C
aTemp
Input Voltage Range ®|+130 +135 +130 +135 v
CMRR Common Mode Rejection Ratio Vou = =13V ®| W 123 97 120 dB
PSRR Power Supply Rejection Ratio Vg = x3Vto +18Y e 90 103 86 100 dB
AvoL Large Signal Yoltage Gain Ry = 2kq, Vo, = 10V ®| 180 450 100 400 VimV
Vour Output Voltage Swing R = 2o e 120 +126 +110 +128 v

The ® denates the specifications which apply over the full operating
temperature range.
Note 1: Long term offset voltage stability is the average value of
offset voltage vs. time piotted over extended periods following 30
days of operation. Values for time under 30 days of operation are
typically 2.5.V following the first hour of operation.

Nete 2: This parameter is sample tested.
Nete 3: This parameter is guaranteed by design.
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OP-05

A
Low Frequency Noise Total Input Noise Voltage Open-Loop
(Closed Loop Gain = 25,000) vs Frequency Frequency Response
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TYPICAL PERFORMANCE CHARACTERISTICS

Input Bias Current vs
Temperature
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SCHEMATIC DIAGRAM
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TEST CIRCUIT DIAGRAMS

Oftset Voltage Test Circuit 1 Offset Nulting and Low
Frequency Noise Test Circuit
R1

* 50k
A W.Av

+ 15V

+ 15V

RS *
1000
—15v C
RIS * —15¢ % RESISTORS MUST HAVE
50k LOW THERMOELECTRIC L AN <
POTENTIAL 2.5M
= NOTES:
A, = 1000 1) RC APPROXIMATELY 10tz FILTER
2) OBSERVE OUTPUT FOR 10 SECONDS
A = 25000

¥ This circuit is also used as the burn-in configuration Aoplcation T

with supply voltages changed to + 20V, R1=R3 =10k,
R2=2009 A =100 When the OP-05 is used as a replacement in 725, 108/108A, 308/308A applications,
Y : removal of exiernal compensation is optional. For conventionally nulled 741 type appé-
cations, external rimming should be removed. Care should be taken 1o avoid thermo-
couple vollages caused by temperalwe variations between the input derminals or
dissimiar metals.
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TYPICAL APPLICATIONS

100k

Precision Absolute Value Circuit

ein AAA A
100% 50K
No14
€0 = |ein|
INO14
ALL RESISTORS MATCHED WITHIN 0.1%
Two Op-Amp Instrumeniation Amplitier
» P
R1 2k :: RS
10k R3
= 10k
L %
R2 B3
FOR MAXIMUM CMRR, Tl = T
FOR THIS CONDITION,
Vin _ R4 R2 R2 + R3
# gDUST R1 FOR CMAR, THEN Vo—"in['ng—“”ﬁ T
ADJUST R5 FOR GAIN ACCURACY. + v
R5 DOES NOT AFFECT CMRR. ﬁ = 210 FOR VALUES SHOWN
- L
H Package JB Package N8 Package
Metal Can 8 Lead Hermetic Dip 8 Lead Plastic
Mw | o N i | | | e I |
‘—0le j -8 ] N 1
"_' g’% M 0.310
ol [} l 5 B
| S SR R S 7 T LT
I i)
Lo D.4D5 MAX ——d -_.g% PR
%%W.1 — ~{ [ ooes U re—H — .
1 [ | I
0200 0175
MAX 0.155
_t — | s 4 |
0.150 J v
¥ o " p i £

150°C/W | 45°CW

i B .H._*_ M u
] __I L ~f [oe e
Q.100BSC* 0.023 -
e oou ™ b

NOTE: OIMENSIONS N INCHES LINLESS OTHERWISE NOTED.
*LEADS WATHIN 0.007 OF THUE POSITION (TP) AT GAUGE PLANE

Tirmx e,,
150°C | 100°C/W

NOTE: DIMENSIONS [N INCHES UNLESS OTHERWASE WOTELL.
*LEADS WITHIN 0.007 OF TRUE POSITION (TP) AT GAUGE PLAME

Timax 9|a
100°C | 130°C/W
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