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INTRODUCTION

Linear integrated circuits have been increasing in complexity and providing significant performance advances for the system
designer over the past decade. PMI is dedicated to providing precision state-of-the-art monolithic linear IC operational
amplifiers, comparators, voltage references and conversion products to solve the system and circuit designer’s most difficult
and demanding design performance requirements of linear systems.

This catalog provides complete technical data on Precision Monolithics full line of linear and converter integrated circuit
products. Helpful selection and cross-reference guides and indexes are included to aid the designer’s search for the correct
devices. In addition, application notes and specification definitions are grouped in separate sections. Hi-Rel manufacturing
and screening procedures and available MIL-STD-883B models are grouped separately for easy access for the Hi-Rel customer.

Contact the PMI sales office, representative or distributor nearest you for further assistance or use the action request cards
which are included in the back of this catalog,
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PMI reserves the right to make changes to the products contained in this catalog to improve performance, reliability, or
manufacturability.

Although every effort has been made to insure accuracy of the information contained in this catalog, PMI assumes no
responsibility for inadvertent errors.
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- ORDERING INFORMATION

Proprietary and second source products are available with a choice of electrical specifications, packages and operating
temperature ranges. This section explains the PMI part numbering system. For specific ordering information such as available

electrical grade and package combinations, see the specific product data sheet.

ELECTRICAL GRADE

TYPE PREFIX MODEL FAMILY
XXX XX XX ) X
AD = Analog to Digital Converter
CMP = Precision Voltage Comparator
DAC = Digital to Analog Converter
MAT = Matched Transistors

OP = Proprietary Operatlonal Ampllfler

S PM = Second Source — Industry Standard Specs
REF = Precision-Voltage Reference
SSS = Superior Second Source — Improved Specs -

TYPE PREFIX MODELIFAMILY ELECTRICAL GRADE

X X X XXXX X

A/D CONVERTERS
AD-02 »High Speed 8 Bits

COMPARATORS
CMP-01 = High Speed
CMP:02 = Low Input Current

D/A CONVERTERS

DAC-01 = 6 Bit Voltage Output

DAC-02 = 10 Bit + Sign Voltage Output
DAC-03 = 10 Bit Low Cost Voltage Output
DAC-04 = 10 Bit Two’s Complement
DAC-08 = 8 Bit Universal High Speed
DAC-76 = 8 Bit Companding

DAC-100 = 10 Bit Current Output

SSS1408 = Improved 8-Bit D/A Converter

OPERATIONAL AMPLIFIERS

OP-01 = High Speed Inverting

oP-02 = Precision Low Cost

OP-04 = Precision Low Cost Matched Dual

OP-05 = Precision Low Drift '

OP-07 = Precision Low Offset Voltage

OP-10 = Precision Matched Dual

OP-14 = Precision Low Cost Matched Dual
SSS725 = Improved Instrumentation Op Amp
SSS741 = Improved General Purpose Op Amp
SSS747 = Improved General Purpose Dual Op Amp

SSS1458 = Improved General Purpose Dual Op Amp’

PM108 . = Low Current.Op Amp

PM725 = Instrumentation Op Amp
PM741 = General Purpose Op Amp
PM747 = General Purpose Dual Op Amp
PM1458 = General Purpose Dual Op Amp

VOLTAGE REFERENCES
REF-01 = +10V Adjustable
REF-02 +5V Adjustable

MATCHED TRANSISTORS
MAT-01 = Ultra-matched Monolithic Transistors

PACKAGE SUFFIX

X

PACKAGE SUFFIX

X
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ORDERING INFORMATION
TYPE PREFIX MODEL FAMILY ELECTRICAL GRADE* PACKAGE SUFFIX*

| / X(

XXX XX XX

See the specific data sheet for available combinations.

*Except DAC-100. See the DAC-100 data sheet.

PACKAGE SUFFIX:

PACKAGE DESCRIPTION PACKAGE DESCRIPTION PACKAGE DESCRIPTION
H 6 Pin TO-78 L 10 Pin Hermetic Flatpack Y 14 Pin Hermetic Dip

J 8 Pin TO-99 M 14 Pin Hermetic Flatpack Q 16 Pin Hermetic Dip

K 10 Pin TO-100 N 24 Pin Hermetic Flatpack X 18 Pin Hermetic Dip

w 40 Pin Hermetic Dip

MIL-STD-883A CLASS B ORDERING INFORMATION

XXX XXQ( 883
TYPE PREFIX MODEL FAMILY  CLASS B MIL-STD-883A ELECTRICAL GRADE PACKAGE SUFFIX

All PMI -55° to +125°C devices are available in versions with screening to Class B of MIL-STD-883A as standard. A complete
list is included in the HI-REL section of this catalog. For all products except DAC-100, the part number construction is as
shown below; for DAC-100, see the DAC-100 data sheet.

Example: To order OP-01FJ with 883B screening.

1. Basic Device Part Number: OP-01FJ
2. MAL-STD-883A Class B Version: OP01-883-FJ
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0.A. PROGRAM

MANUFACTURING AND SCREENING PROCEDURES

INTRODUCTION

Precision Monolithics, Inc., in establishing standard procedures
for Manufacturing, Screening, Qualification, and Quality Con-
formance, has incorporated the requirements of both
MIL-STD-883A, 15 November 1974, and MIL-Q-9858A. All
PMI military temperature range devices exceed Class C
requirements, and, in addition, devices meeting and/or exceed-
ing Class B requirements are available off-the-shelf as standard
catalog items. Requests for devices with Class A or other
special requirements are invited. The internal procedures
designed to control and  guarantee production of these devices
are described herein.

TABLE OF CONTENTS

INTRODUCTION .« ...ivuiueni.. e
MANUFACTURING PROCEDURE  ............ 1
SCREENING LEVELS . .. ..... e .. 1
SCREENING PROCEDURES e e 2
QUALITY CONFORMANCE PROCEDURES . . . 3
LTPD TABLE . o o ovee e, e 3
GROUPA ..., e ) 3
GROUPB ............ e e 3
GROUPC ..o B e . 4
ORDERING INFORMATION ... evoveeennn... 4

STANDARD MANUFACTURING PROCEDURE FOR ALL DEVICES

—

_v

INCOMING MATERIAL INSPECTION
PER MIL-STD-105 OR
MIL-M-38510A

100% COLOROMETRIC INSPECTION
TO GUARANTEE SILICON-NITRIDE
CAPACITOR DIELECTRIC THICKNESS

REMOVAL
OF ELECTRICAL REJECTS

v

v

v

WAFER FABRICATION

v

SCANNING ELECTRON MICROSCOPE
(SEM) MONITOR PER
METHOD 2018
(SAMPLE BASIS OR AS REQUIRED)

100% VISUAL DIE INSPECTION

UNDER HIGH MAGNIFICATION
PER METHOD 2010

e : *
v 100% ELECTRICAL PROBE [ QUALITY MONITOR ]

OF FINISHED WAFER-TO IDENTIFY v

100% OXIDE REMOVAL DICE THAT DO NOT MEET

IN-PROCESS INSPECTION ELECTRICAL REQUIREMENTS I DIE ATTACHMENT —I
100 % DIFFUSION WAFER SCRIBE [ ULTRASONIC LEAD BONDING ]

7o SEPARATE DicE 2
PROFILE INSPECTION ; | SCREENING PROCEDURES ]

[
»-

——

SCREENING LEVELS

MIL-STD-883A DEFINES 3 LEVELS OF MICROELECTRONIC SCREENING:

® CLASS A — Devices intended for use where maintenance and replacement are extremely difficult or impossible, and reliability is

imperative.

*CLASS B — Devices intended for use where maintenance and replacement can be performed, but are difficult and expensive, and where

reliability is vital.

* CLASS C — Devices intended for use where maintenance and replacement can be readily accomplished and down time is not a critical
factor. (All PMI Mil Temp Range devices exceed Level C.)

Screening procedures for all 3 classes and for Precision Monolithics standard military temperature range devices are shown on the following page.
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SCREENING PROCEDURES

MIL-STD-883A MIL-STD-883A MIL-STD-883A PM|_STANDARD
METHOD 5004 METHOD 5004 METHOD 5004 MIL TEMP DEVICES
CLASS A CLASS B CLASS C
PRESEAL INTERNAL PRESEAL INTERNAL PRESEAL INTERNAL
VISUAL METHOD 2010

CONDITION A
]

VISUAL METHOD 2010
CONDITION B

I

VISUAL METHOD 2010
CONDITION B

PRESEAL INTERNAL
VISUAL METHOD 2010
CONDITION B

STABILIZATION BAKE

METHOD 1008
CONDITION C (24 HRS)

STABILIZATION BAKE
METHOD 1008
CONDITION C (24 HRS)

STABILIZATION BAKE
METHOD 1008
CONDITION C (24 HRS)

STABILIZATION BAKE
METHOD 1008

THERMAL SHOCK
METHOD 1011
CONDITION A

I

TEMPERATURE CYCLING

CONDITION C (24 HRS)

METHOD 1010°
CONDITION C

T

TEMPERATURE CYCLING

METHOD 1010
CONDITION C

TEMPERATURE CYCLING

METHOD 1010
CONDITION C

TEMPERATURE CYCLING

METHOD 1010
CONDITION C

MECHANICAL SHOCK

METHOD 2002
CONDITION B

1

CONSTANT ACCELERATION
METHOD 2001
CONDITION E Y2 PLANE

CONSTANT ACCELERATION

METHOD 2001
CONDITION E Y1 PLANE

CONSTANT ACCELERATION
METHOD 2001
CONDITION E Y1 PLANE

]
SEAL METHOD

CONSTANT ACCELERATION
METHOD 2001
CONDITION E Y1 PLANE
|

CONSTANT ACCELERATION
METHOD 2001

CONDITION E Y1 PLANE
|

1014
CONDITIONA & C

SEAL METHOD
1014
CONDITIONA &C

SEAL METHOD
1014
CONDITION A & C

SEAL METHOD
1014
CONDITION A & C

ELECTRICAL TEST

ELECTRICAL TEST

]

ELECTRICAL TEST
+25°C “+25°C +25°¢C
1
RADIOGRAPHIC
(X-RAY)
METHOD 2012
]
BURN-IN TEST BURN-IN TEST BURN-IN TEST
METHOD 1015 COND. B METHOD 1015 COND. B METHOD 1015 COND. B
240 HRS @ +125° C 160 HRS @ +125° C 24 HRS MIN® +125° C
] ]
FINAL ELECTRICAL TEST FINAL ELECTRICAL TEST FINAL ELECTRICAL TEST FINAL ELECTRICAL TEST
AT AT AT
+25°¢C 25°¢C 25° ¢ +25°¢C
l | |
STATIC TEST STATIC TEST STATIC TEST
MIN/MAX MIN/MAX MIN/MAX
TEMPERATURES TEMPERATURES TEMPERATURES
1 1 -
DYNAMIC TESTS AND DYNAMIC TESTS AND
SWITCHING TESTS SWITCHING TESTS
AT 25° C AT 25° C
] 1
FUNCTIONAL FUNCTIONAL FUNCTIONAL FUNCTIONAL
250 ¢ 25°C 25° C 250 ¢
TEST TEST TEST TEST
| I ] I
EXTERNAL VISUAL EXTERNAL VISUAL

METHOD 2009

METHOD 2009

EXTERNAL VISUAL
METHOD 2009

EXTERNAL VISUAL
METHOD 2009




QUALIFICATION AND QUALITY CONFORMANCE PROCEDURES

MIL-STD-883A Method 5005 establishes Qualification and Quality Conformance Procedures for the 3 classes of devices and

divides these procedures into group A, B, and C tests:

individual inspection lots as a condition for acceptance for delivery.”

Group A, B and C tests are performed using a sample size determined from the LTPD table below. An initial sample size cor-
responding to zero rejects (an acceptance number of 0) is used; if necessary the sample size will be increased once to the next

higher number to meet the LTPD requirement for the class of device under test.

“The full requirements of group A, B, and C tests and inspections are
intended for use in initial device qualification, requalification in the event of product or process change and periodic testing
for retention of qualification. Group A and B tests and inspections are intended for quality conformance inspection of

LOT fOLERANCE PERCENT DEFECTIVE (LTPD) TABLE (PER MIL-M-38510A)

ACCEPTANCE LTPD 20 LTPD 15 LTPD 10 LTPD 7 LTPD5 LTPD 3
NUMBER* Minimum Sample Size
0 11 15 22 32 45 76
1 18 25 38 55 77 129
2 25 34 52 75 105 176
3 32 43 65 94 132 221
4 38 52 78 113 158 265
*Maximum allowable number of failures.
GROUP A ELECTRICAL TESTS: REFERENCE MIL-STD-883A METHOD 5005
(Electrical tests per applicable data sheet specifications)
CLASS A CLASS B CLASSC”’
SUBGROUP TEST DESCRIPTION LTPD LTPD LTPD
1 Static tests at 25°C 5 5 5
2 Static tests at maximum rated operating temperature 5 7 10
3 Static tests at minimum rated operating temperature ‘ 5] 7 10
4 Dynamic tests at 25°C 5 5 5
7 Functional tests at 25°C 3. 5 5
9 Switching tests at 25°C 5 7 10
GROUP B TESTS MIL-STD-883A METHOD 5005
. CLASS A CLASS B CLASSC
SUBGROUP TEST METHODS CONDITION LTPD LTPD. LTPD
1 Physical dimensions 2016 10 15 20
Resistance to solvents 2015 - 3 devices 3 devices 3 devices
(no failures) | (no failures) | (no failures)
2 Internal visual and 2014 1 device 1 device 1 device
mechanical {no failures) | (no failures) | (no failures)
Bond strength 201 Test.condition Cor D
Ultrasonic 5 15 20
3 Solderability 2003 Soldering temperature of 10 15 15
. 260 £10°C
Lead integrity . 2004 Test condition B2, lead fatigue
4 - 10 15 15
Seal: Fine, Gross 1014 Test condition B and C
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GROUP C TESTS MIL-STD-883A METHOD 5005

MATCHED DUAL TRANSISTORS

MATO01-883-AH
MATO01-883-H

MATO01-883-FH
MATO01-883-GH

§S§741-883-)
§58741-883-Y
$55741-883-GJ
§55741-883-GY
PM741-883-J
PM741-883-Y

§55747-883-K
§55747-883-Y
S$85747-883-M
S§88747-883-GK
§55747-883-GY
§55747-883-GM

CLASS A CLASS B CLASSC
SUBGROUP TEST METHOD CONDITION LTPD LTPD LTPD
Thermal shock 1011 Test condition B as a minimum
Temperature cycling 1010 Test condition C
1 Moisture resistance 1004 10 15 15
Seal: Fine, Gross 1014 As applicable
End point electrical Per applicable data sheet
parameters
Mechanical shock 2002 Test condition B
Vibration, variable 2007 Test condition A
frequency
2 Constant acceleration 2001 Test condition E . 10 15 15
Seal: Fine, Gross 1014 As applicable
End point electrical Per applicable data sheet
parameters
3 Salt atmosphere 1009 Test condition A 10 15 15
High temperature storage 1008 Test condition C )
4 End point electrical Per applicable data 7 7 7
parameters sheet
Operating life test ' 1005 Test condition B
Ta = +125°C
5 (1000 hours) 5 5 5
End point electrical Per applicable data sheet
parameters
MODELS AVAILABLE WITH MIL-STD-883A CLASS B PROCESSING STANDARD
ANALOG-TO-DIGITAL CONVERTERS PRECISION OPERATIONAL AMPLIFIERS
ADO02-883-AW OP01-883-J OP05-883-J S§85725-883-J
AD02-883-W OP01-883-Y 0P05-883-Y §55725-883-Y
OP01-883-L OP05-883-L S§SS725-883-L
DIGITAL-TO-ANALOG CONVERTERS OP01-883-FY OP07-883-AJ PM725-883-J
DACO01-883-AY DAC76-883-BX OP01-883FJ OP07-883-AY PM725-883-Y
DACO1-883-Y DAC76-883-X OP01-883-FL OP07-883-AL PM108-883-AJ
DAC01-883-BY OP01-883-GJ OP07-883-J PM108-883-AY
OP01-883-GY 0OP07-883-Y PM108-883-AL
-F AC-100
gﬁgg;gg; Az DAC-100 (NOTE) OP01-883-GL 0OP07-883-L PM108-883-)
OP02-883-AJ OP10-883-AY PM108-883-Y
-883- 1508A-883-
DAC08-883-Q SS51508A-883-80 OP02-883-AY OP10-883-Y PM108-883-L
. 0P02-883-J $§85725-883-AJ
NOTE: See the DAC-100 data sheet for available models. 0P02-883-Y §55725-883-AY
OP05-883-AJ §585725-883-AL
OP05-883-AY
PRECISION VOLTAGE REFERENCES 0P05-883-AL
REF01-883-AJ REF02-883-A) DUAL MATCHED HIGH PERFORMANCE OPERATIONAL -
REF01-883-J REF02-883-J AMPLIFIER
0P04-883-AK OP14-883-AJ
0P04-883-AY 0P14-883-J
0P04-883-K
PRECISION VOLTAGE COMPARATORS
0OP04-883-Y
CMPO01-883-J CMP02-883-J
CMPO01-883-Y CMP02-883-Y GENERAL PURPOSE OPERATIONAL AMPLIFIERS

PM747-883-K
PM747-883-Y
§551568-883-J
PM1558-883-J
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GENERAL PURPOSE OPERATIONAL AMPLIFIER SELECTION GUIDE

INPUT OFFSET VOLTAGE INPUT OFFSET CURRENT
MAX OVER MAX OVER
DEVICE MAX, TA =25°C TEMPERATURE DEVICE MAX, TA =25°C TEMPERATURE
OP-02A 0.5mV 1.0mV **OP-01 2.0nA 4.0nA
OP-02E 0.5mV 1.0mV **OP-01H 2.0nA 4.0nA
**0OP-01 0.7mV 1.0mV OP-02E 2.0nA . 4.0nA
**OP-01H 0.7mV 1.0mV OP-02A 2.0nA 5.0nA
OP-02' 2.0mV 3.0mVv **OP-01F 5.0nA 10nA
OP-02C 2.0mVv 3.0mVv **OP-01E 5.0nA 10nA
**OP-01F 2.0mVv 3.0mV OP-02A 5.0nA 10nA
**OP-01E 2.0mv 3.0mV OP-02E 5.0nA 10nA
S85741 2.0mV 3.0mv §58741 5.0nA 10nA
*585747 2.0mV 3.0mV §SS741B 5.0nA 10nA
§SS7418B 3.0mV 4.0mV *§58747 5.0nA - 10nA
*SSS747B 3.0mV 4.0mV *SSS747B. 5.0nA 10nA
**0P-01G " 5.0mV 6.0mV **OP-01G 20nA 40nA
**0P-01C - 5.0mV 6.0mV : **OP-01C 20nA 40nA
S§SS741G 5.0mV 6.0mVv S§S5741G 25nA 50nA
*8S85747G 5.0mV 6.0mV §58S8741C 25nA 50nA
*S§§S747C 5.0mV 6.0mV : *885747G 25nA S0nA
*S$SS1458 5.0mV 6.0mV *§8S747C 25nA 50nA
*8551558 5.0mV 6.0mV *5S51458 25nA 50nA
PM741 5.0mV 6.0mV *S851568 . 25nA ' 50nA
*PM747 5.0mV " 8.0mV PM741 200nA 500nA
*PM1558 5.0mV 6.0mV *PM747 200nA 500nA
S§SS741C 6.0mV 7.5mV *PM1558 200nA 500nA
OPEN LOOP GAIN : . INPUT BIAS CURRENT
MIN OVER MAX OVER
DEVICE MIN, TA =25°C TEMPERATURE DEVICE MAX, TA =25°C TEMPERATURE
OP-02 100V/mV 50V/mV OP-02E 30nA 50nA
oP-02C 100V/mV 50V/mV **OP-01 30nA 50nA
S§S§8741 100V/mV ' 50V/mV **OP-01H 30nA 50nA
*S8S8747 100V/mV 50V/mV OP-02A 30nA 55nA
**0OP-01 50V/mV 30V/mVv OP-02 50nA 100nA
**OP-01H 50V/mV ' 30V/mVv OP-02C 50nA 100nA
“0OP-02 - 50V/mV 25V/mvV. **OP-01F 50nA 100nA
oP-02C 50V/mV 25V/mV . **OP-01E 50nA 100nA
**OP-01F 50V/mV 25V/mV §55741 50nA 100nA
**OP-01E 50V/mV 25V/mV S§SS7418 50nA 100nA
S§S5741G 50V/mV 25V/mV *SSS747 50nA 100nA
SSS7418B 50V/mV 25V/mV. *S$SS7478B 50nA 100nA
*SSS747G 50V/mV . 25V/mV **OP-01G 100nA 200nA
*SS87478B 50V/mV -25V/mV **OP-01C 100nA 200nA
*S551458 50V/mV : 25V/mV SSS741G 100nA 200nA
*S$5S1558 50V/mV 25V/mV SSS741C 100nA 200nA
*S88S747C 50V/mV 25V/mV *S§S8747G 100nA 200nA
PM741 50V/mV 25V/mV *8SS747C 100nA 200nA
*PM747 50V/mV ) 25V/mV *S$851458 100nA 200nA
*PM1558 50V/mV 25V/mV *8SS1558 100nA 200nA
**0OP-01G 25V/mV 15V/mV PM741 500nA 1500nA
**QOP-01C 25V/mV 15V/mV *PM747 500nA 1800nA
- *PM1558 500nA 1500nA

*Dual
**High Speed
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POWER SUPPLY REJECTION RATIO

T, =25°C OVER TEMPERATURE

DEVICE MIN (dB) A MAX (uV/V) MIN (dB) MAX (uV/V)
**0OP-01 90dB 30uV/V 90dB 30uV/V
**OP-01H 90dB 30uV/IV 90dB 30uV/IV
OP-02A 90dB 30uV/V 84dB 60uV/V
OP-02 90dB 30uV/V 84dB 60uV/V
OP-02E 90dB 30uVv/V 84dB 60uV/V
OoP-02C 90dB 30uVv/V 84dB 60uV/V
**OP-01F 80dB 100pV/V 80dB 100uV/V
**OP-01G 80dB 100pV/V 80dB 100uV/V
**OP-01E 80dB 100pV/V 80dB 100upV/V
**OP-01C 80dB 100pV/V 80dB 100uV/V
SSS741 80dB 100uV/V 80dB 100uV/V
S§SS7418B 80dB 100uV/V 80dB 100uV/V
*§SS747 80dB 100uV/V 80dB 100uV/V
*$S57478 80dB 100pV/V 80dB 100uV/V
SSS741G 76dB 150uV/V 76dB 150uV/V
*SSS747G 76dB 150uV/V 76dB 150uV/V
*§SS8747C 76dB 150uV/V 76dB 150uV/V
*§551458 76dB 150uV/V 76dB 150uV/V
*$S51558 76dB 150uV/V 76dB 150uV/V
PM741 76dB 150uV/V 76dB 150uV/V
*PM747 76dB 150uV/V 76d8 150uV/V
§SS741C 76dB 150uV/V N/S N/S
*PM1558 76dB 150uV/V N/S N/S

COMMON MODE REJECTION RATIO

MIN OVER
DEVICE . MIN, TA =25°C TEMPERATURE
**OP-01 90dB 90dB
**OP-01H 90dB 90dB
OP-02A 90dB 84dB
OP-02E 90dB 84dB
OP-02 90dB 84dB
OP-02C 90dB 84dB
**OP-01F 80dB 80dB
**OP-01G 80dB 80dB
**OP-01E 80dB 80dB
**QOP-01C 80dB 80dB
§§5741 80dB 80dB
§SS7418 80dB 80dB
*§S8747 80dB 80dB
*§5S87478 80dB 80dB
SSS741G 70dB 70dB
*SSS747G 70dB 70dB
*SS8S747C 70dB 70dB
*$551558 70d8B 70dB
*$8S1458 70dB 70dB
PM741 70d8 70dB
*PM747 70dB 70dB
§8§741C 70dB N/S
*PM1558 70dB N/S

*Dual
**High Speed
N/S — Not Specified




PRECISION OPERATIONAL AMPLIFIER SELECTION GUIDE

INPUT OFFSET VOLTAGE

UNNULLED INPUT OFFSET
VOLTAGE DRIFT (TCV,qg)

NULLED INPUT OFFSET
VOLTAGE DRIFT (TCVqgn)

MAX OVER
DEVICE MAX, T, =25°C TEMPERATURE DEVICE TCVgos MAX DEVICE TCVosn MAX
OP-07A 0.025mV 0.06mV OP-07A 0.6uV/°C OP-05A 0.5uV/°C
OP-07E 0.075mV 0.13mV SSS725A 0.8uVv/°C OP-05E 0.6uV/°C
oP-07 0.075mV 0.20mV OP-05A 09uV/rC OP-07A 0.6uV/°C
55725 010 mV 0.18mV 0oP-07 1.3uV/°C SSS725A 0.6uV/°C
e . OP-07E 1.3uV/°C SSS725E 0.6uV/°C
OP-05A 015 mV 0.24mV oP-07C **1.8uV/°C OP-05 1.0uvV/PC
OP-07C 0.15 mV 0.25mVv OP-05 2.0uV/°C *OP-10A 1.0uv/°C
SSS725E 0.50 mV 0.60mV *OP-10A 2.0uV/°C $85725 1.0uV/°C
OP-05E 0.50 mV 0.60mV §55725 2.0pv/°C *0P-10 **1,0uVvV/°C
OoP-05 0.50. mV 0.70mVv OP-05E **2,0uV/°C *OP-10E **1.0uV/°C
S$55725 0.50 mV 0.70mV *OP-10 **2,0uV/°C §SS7258 **1.0uV/°C
*OP-10A 0.50 mV 0.70mV *OP-10E **2 0uV/°C OoP-07 1.3uV/°C
*OP-10 0.50 mV 0.70mV SSS725E **2.0uV/°C OP-07E 1.3uV/°C
+OP-10E 0.50 mV 0.70mV $557258 **2.8uV/°C OP-05C **1.5uV/°C
* o *O)P. **q /OC
0P-02A 050 mV . 1.0 mv LOp-05C a.5uvi’c op-10c ey BV
0OP-10C **45uV/[°C §85725C 1.5uV/°C
OP-02E 0.50 mv 1.0 mv §55725C **4.5uV/°C 0P-07C **1.6V/°C
§557258 0.75 mV 1.0 mV PM725 5.0uV/°C
PM725 1.0 mv 15 mv OP-02A **8.0uV/°C
OP-05C 1.3 mVv 1.6 mv OP-02E **8.0uV/°C
$55725C 1.3 mVv 1.8 mv 0P-02 ** 10upV/°C
OP-02 20 mv 3.0 mv 0oP-02C **10pv/°C
‘0P-02C 20 mv 30 mv
PM725C 25 mV 3.5 mV
INPUT OFFSET CURRENT INPUT BIAS CURRENT
MAX OVER MAX OVER
DEVICE MAX, T, =25°C TEMPERATURE DEVICE MAX, T, =25°C TEMPERATURE
SSS725A 1.0nA 40nA OP-05A 2.0nA 4.0nA
OP-05A 2.0nA 40nA OP-07A 2.0nA 4.0nA
OP-07A 2.0nA 4.0nA OP-05 3.0nA 6.0nA
OP-02E 2.0nA 4.0nA oP-07 3.0nA 6.0nA
OP-02A 2.0nA 5.0nA *OP-10A 3.0nA 6.0nA
OP-05 2.8nA 5.6nA *0P-10 3.0nA 6.0nA
oP-07 2.8nA 5.6nA OP-05E 4.0nA 5.5nA
*OP-10A 2.8nA 5.6nA OP-07E 4.0nA 5.5nA
*OP-10 2.8nA 5.6nA OP-10E 4.0nA 5.5nA
OPOSE 3.8nA 5.3nA OP-05C 7.0nA - 9.0nA
OP-07E 3.8nA 5.3nA oP-07C 7.0nA 9.0nA
*OP-10E 3.8nA 5.3nA *OP-10C 7.0nA 9.0nA
SSS725E 5.0nA 7.0nA OP-02E 30nA 55nA
0oP-02 5.0nA 10nA OP-02A 30nA 50nA
oP-02C 5.0nA -10nA 0oP-02 50nA 100nA
$55725B 5.0nA 14nA oP-02C 50nA 100nA
§85725 5.0nA 18nA SSS725A 70nA 120nA
OP-05C 6.0nA 8.0nA SSS57258 80nA 150nA
oP-07C 6.0nA 8.0nA S$SS8725 80nA 180nA
*OP-10C 6.0nA 8.0nA SSS725E 80nA 100nA
SS§§725C 13nA 25nA PM725 100nA 200nA
PM725 20nA 40nA SSS725C 110nA 180nA
PM725C 35nA 50nA PM725C 125nA 250nA
*Dual Matched

*Dual Matched

**Parameter is not 100% tested. 90% of all units meet these specifications.
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POWER SUPPLY REJECTION RATIO

T, =25°C OVER TEMPERATURE
‘DEVICE MIN (dB) MAX (uV/V) MIN (dB) MAX (uV/V)
SSS725A 114dB 2.0uV/V 106dB 5.0uV/V
SSS725E 106dB 5.0uV/V 103dB 7.0pV/IV
$SS725 106dB 5.0uV/V 102d8 8.0uV/V
SSS725B 106dB 5.0uV/V 102dB 8.0uV/V
S55725C 100dB 10pV/IV 96dB 15pV/V
OP-05A 100dB 10pV/IV 94dB 20uV/V
OP-05 100dB 10pV/V 94dB 20uV/V
OP-07A 100dB 10pV/V 94dB 20uV/V
OP-07 100dB 10pV/IV 94d8 20pV/V
*OP-10A 100dB 10pV/IV 94dB 20pV/V
*OP-10 100dB 10uV/IV 94dB 20uV/V
PM725 100dB 10pV/IV 94dB 20uV/V
OP-05E 94dB 20uV/IV 90dB 30pV/V
OP-07E 94dB 20uV/V 90dB 30uV/IV
*OP-10E 94dB 20uV/V 90dB 30uV/V
OP-05C 90dB 30uVv/V 86dB 50uV/V
OP-07C 90dB 30uV/V 86dB 50uV/V
*OP-10C 90dB 30pV/V 86dB 50uV/V
0OP-02A 90dB 30uV/V 84dB 60uV/V
OP-02 90dB 30uV/IV 84dB 60uV/V
OP-02E 90dB 30pV/V 84dB 60pV/V
oP-02C 90dB 30pV/V 84dB 60pV/V
PM725C 89dB 35uV/IV N/S N/S
COMMON MODE REJECTION RATIO OPEN LOOP GAIN
MIN OVER MIN OVER
DEVICE MIN, T, =25°C TEMPERATURE DEVICE MIN, T, =25°C TEMPERATURE
SSS725E 120dB 115dB SSS725E 1000V/mV 800V/mV
SSS725A 120d8B 114dB SSS725A 1000V/mV 700V/mV
§S§725 120d8 110d8 - §85725 1000V/mV 500V/mV
OP-05A 114dB 110d8 $557258 1000V/mV 500V/mV
OP-05 114dB 110dB PM725 1000V/mV 250V/mV
OP-05E 110d8 107dB $S§725C 500V/mV 300V/mV
OP-07A 110dB 106dB OP-05A 300V/mV 200V/mV
oP-07 110d8 106dB OP-07A 300V/mV 200V/mV
*OP-10A 110dB 106dB PM725C 250V/mV 125V/mV
*OP-10 110dB 106dB OP-05E 200V/mV 180V/mV*
$557258 110d8B 106dB OP-07E 200V/mV 180V/mV
PM725C 110dB 100dB *OP-10E 200V/mV 180V/mV
OP-07E 106dB 103dB OP-05 200V/mV 150V/mV
*OP-10E 106dB 103dB 0oP-07 200V/mV 150V/mV
0OP-05C 100dB 97dB *OP-10A 200V/mV 150V/mV
oP-07C 100d8B 97dB *OP-10 200V/mV 150V/mV
*OP-10C 100dB 97dB OP-05C 120V/mV 100V/mV
§S§725C 100dB 97d8 OP-07C 120V/mV 100V/mV
PM725C 94dB N/S *0P-10C 120V/mv 100V/mV
OP-02A 90dB . 84dB OP-02A 100V/mV 50V/mV
0P-02 90dB 84dB OP-02E 100V/mV 50V/mV
OP-02E 90dB 84dB oP-02 50V/mV 25V/mV
OP-02C 90dB" 84dB oP-02C 50V/mV 25V/mV
*Dual Matched N/S — Not Specified




DIGITAL TO ANALOG CONVERTER SELECTION GUIDE

CURRENT OUTPUT INTERNAL REFERENCE — 10 BIT RESOLUTION

TEMP RANGE MAXIMUM MAX FULL
FOR SPECIFICATION NONLINEARITY SCALE TEMPCO
DEVICE °c) (%FS) (ppm/°C)
*DAC-100ACQ5 -55/+125 +0.05 60
*DAC-100BBQ5 -55/+125 ‘ +0.1 30
*DAC-100CCQ5 -55/+125 0.2 60
*DAC-100DDQ5 -55/+125 +0.3 120
DAC-100AAQ1 : -25/+85 +0.05 15
DAC-100ACQ1 -25/+85 ; +0.05 60
DAC-100ADQ1 -25/+85 +0.05 120
DAC-100BAQ1 -25/+85 +0.1 15
DAC-100BBQ1 -25/+85 0.1 30
DAC-100BCQ1 : -25/+85 +0.1 60
DAC-100CCQ1 -25/+85 0.2 60
DAC-100DDQ1 - -25/+85 0.3 120
DAC-100ACQ3 (Q4) 0/+70 +0.05 60
DAC-100BCQ3 (Q4) 0/+70 0.1 60
DAC-100CCQ3 (Q4) 0/+70 +0.2 60
DAC-100DDQ3 (Q4) 0/+70 0.3 120
MULTIPLYING CURRENT OUTPUT-8 BIT RESOLUTION
TEMP RANGE MAXIMUM DUAL HIGH UNIVERSAL
FOR SPECIFICATION NONLINEARITY COMPLIANCE LOGIC
DEVICE (°c) (% FS) OUTPUTS INPUTS
DAC-08AQ -55/+125 : - 101 YES YES
DAC-08Q -55/+125 +0.19 YES YES
DAC-08EQ 0/+70 +0.19 YES YES
DAC-08CQ 0/+70 +0.39 YES YES
SSS1508A-8Q -55/+125 0.19 NO NO
SSS1408A-8Q 0/+75 +0.19 NO NO
SSS1408A-7Q 0/+75. +0.39 NO NO
SSS1408A-6Q © 075 , +0.78 NO NO
VOLTAGE OUTPUT INTERNAL REFERENCE
TEMPERATURE
: RANGE FOR
RESOLUTION MONOTONICITY NONLINEARITY SPECIFICATION
DEVICE (BITS) MIN (BITS) MAX (% FS) (°c)
DAC-02ACX1 10+Sign 10 +0.1 0/+70
DAC-02ACX2 10+Sign - 10 +0.1 0/+70
DAC-04ACX2 10 10 +0.1 0/+70
DAC-03ADX1 10 10 +0.1 25
DAC-03ADX2 10 10 +0.1 25

*Screening to MIL-STD-883A Level B standard.

4-5




VOLTAGE OUTPUT INTERNAL REFERENCE TEMPERATURE

RANGE FOR
RESOLUTION MONOTONICITY NONLINEARITY SPECIFICATION
DEVICE (BITS) MIN (BITS) MAX (% FS) °c)
DAC-02BCX1 10+Sign 9 0.1 0/+70
DAC-02BCX2 10+Sign 9 0.1 : 0/+70
DAC-04BCX2 10 9 0.1 ' 0/+70
DAC-03BDX1 10 9 0.1 25
DAC-03BDX2 10 9 0.1 25
DAC-02CCX1 10+Sign 8 0.2 ' 0/+70
DAC-02CCX2 10+Sign 8 0.2 0/+70
DAC-04CCX2 10 8 0.2 0/+70
DAC-03CDX1 10 8 +0.2 25
DAC-03CDX2 10 8 +0.2 25
DAC-01AY 6 6 +0.3 -55/+125
DAC-02DDX1 10+Sign 7 0.4 0/+70
DAC-02DDX2 10+Sign 7 0.4 0/+70
DAC-04DDX2 10 7 +0.4 0/+70
DAC-03DDX1 10 7 0.4 25
DAC-03DD X2 10 7 0.4 25
DAC-01Y 6 6 +0.45 -55/+125
DAC-01BY 6 6 +0.45 -55/+125
DAC-01FY 6 6 +0.45 -55/+125
DAC-01CY 6 6 +0.45 0/+70
DAC-01HY 6 6 10.45 0/+70
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INDUSTRY CROSS REFERENCE

PMI IMPROVED

PMI DIRECT DIRECT TEMP
FAIRCHILD REPLACEMENT REPLACEMENT RANGE PACKAGE
LM108AH PM108AJ MIL TO-99
LM108H PM108J MIL TO-99
LM208AH PM208AJ IND TO-99
LM208H PM208J IND TO-99
LM308AH PM308AJ COoM TO-99
LM308H PM308J CcoM TO-99
LM108AD PM108AY MIL DIP
LM108D PM108Y MIL DIP
LM208AD PM208AY IND DIP
LM208D PM208Y IND DIP
LM308AD PM308AY com DIP
LM308D PM308Y CcoMm DIP
LM108AF PM108AL MIL FLATPACK
LM108F PM108L MIL FLATPACK
LM208AF - PM208AL IND FLATPACK
LM208F PM208L IND . FLATPACK
725AHM §§S725J SSS725AJ MIL TO-99
725HM PM725J) $S5725J MIL TO-99
725HC PM725CJ SSS725EJ coM TO-99
725EHC SSS725EJ CcoMm TO-99
741HM PM741J SSS741GJ MIL TO-99
741HC §8§741CJ OpP-02CJ com TO-99
741DM PM741Y §SS741GY MIL DIP
741DC §SS741CY OP-02CY COoM DIP
741AHM OP-02J OP-02AJ MIL TO-99
741EHC 0OP-02CJ OP-02EJ Ccom TO-99
741ADM 0OP-02Y OP-02AY MIL DIP
741EDC oP-02CY OP-02EY CcoMm DiIP
747DM PM747Y SSS747GY MIL DiP
747DC SSS747CY OP-04CY coMm DIP
747HM PM747K §S§S747GK MIL TO-100
747HC SSS747CK OP-04CK CcoMm TO-100
747ADM SSS747Y MIL DIP
747EDC SSS747BY com DIP
747AHM §S§S747K MIL TO-100
747EHC §S§S7478BK coMm TO-100
NATIONAL
SEMICONDUCTOR
LM108AH ‘PM108AJ MIL TO-99
LM108H PM108J MiL TO-99
LM208AH PM208AJ IND TO-99
LM208H PM208J IND TO-99
LM308AH PM308AJ CcoMm TO-99
LM308H PM308J com TO-99
LM108AD PM108AY MIL DIP
LM108D PM108Y MIL DIP
LM208AD PM208AY IND DIP
LM208D PM208Y IND DIP




PMI IMPROVED

NATIONAL PMI DIRECT DIRECT ) TEMP
SEMICONDUCTOR REPLACEMENT REPLACEMENT RANGE PACKAGE
LM308AD PM308AY com DIP.
LM308D PM308Y CcoM DIP
LM108AF PM108AL MIL FLATPACK
LM108F PM108L MIL FLATPACK
LM208AF PM208AL IND FLATPACK
LM208F PM208L IND FLATPACK
LM725AH S§S8S725J SSS725AJ MIL TO-99
LM725H PM725J SSS725J MIL TO-99
LM725CH PM725CJ §SS725CJ com TO-99
LM725D PM725Y SSS725Y MIL DIP
LM741H PM741J SSS741GJ MIL TO-99
LM741CH S§SS741CJ 0P-02CJ com TO-99
LM741D PM741Y SSS741GY MIL DIP
LM741CD SSs741CY OP-02CY com DIP
LM747H PM747J §SS747GK MIL TO-100
LM747CH §88747CK OP-04CK com TO-100
LM747F SSS747GM MiL FLATPACK
LM747CF SSS747BM com FLATPACK
LM747D PM747Y SSS747GY MIL DIP
LM747CD §SS747CY OP-04CY CcoM DIP
LM1458H 5551458 OP-14CJ com TO-99
LM1558H PM1558 S551558 MIL TO-99
ADVANCED
MICRO DEVICES
§SS725AJ SSS725AJ MIL TO-99
§§5725J §SS725J MIL TO-99
$SS725BJ §§S725BJ IND TO-99
SSS725EJ SSS725EJ com TO-99
§8S741J SSS741J OP-02AJ MIL TO-99
§§S741CJ §8S741CJ OP-02EJ com TO-99
SSS747K S§SS747K GP-04AK MiL TO-100
§SS747P SSS747Y OP-04AY MIL DIP
SSS747M SSS747M MIL FLATPACK
§S5747CK §§5747CK OP-04CK coMm TO-100
§SS747CP §85747CY OP-04CY com DIP
RCA
CA108AT PM108AJ MIL TO-99
CA108T PM108J MIL TO-99
CA208AT PM208AJ IND TO-99
CA208T PM208J IND TO-99
CA308AT " PM308AJ com TO-99
CA308T PM308J CcoMm TO-99




PMI IMPROVED

PMI DIRECT DIRECT TEMP
RCA REPLACEMENT REPLACEMENT RANGE PACKAGE
CA741T PM741J $S5741GJ MIL T0O-99
CA741CT $SS741CJ 0P-02CJ CcOoMm T0O-99
CA747T PM-747K $S5747K MIL T0-100
- CA747CT $SS747CK OP-04CK ~ com T0-100
CA747E PM747Y $58747Y MIL DIP
CA747CE $SS747CY OP-04CY com - DIP
CA1458T $551458 OP-14CJ com TO-99
CA1558T - PM1558 $SS1558 MIL T0O-99
MOTOROLA

MC1741G PM741J SSS741GJ MIL TO-99
MC1741L PM741Y SSS741GY MIL DIP
MC1741CG SSS741CJ 0P-02CJ com T0-99
MC1741CL $8S741CY OP-02CY coMm DIP
MC1558G PM1558 $SS1558 ’ MIL TO-99
MC1458G $551458 OP-14EJ com TO-99
MC1458CG $551458 OP-14CJ coMm TO-99
MC1508L-8 $SS1508A-8Q MIL DIP
MC1408L-8 $SS1408A-8Q CcoMm DIP
MC1408L-7 $SS1408A-7Q coMm DIP
MC1408L-6 SSS1408A-6Q com DIP
TEXAS

INSTRUMENTS

SN52558L PM1558 SSS1558 MIL TO-99
SN72558L SSS1458 OP-14CJ com TO-99
SN52741L PM741J SSS741GJ MIL TO-99
SN52741J PM741Y SSS741GY MIL DIP
SN72741L $SS741CJ OP-02CJ com TO-99
SN72741) §SS741CY dr-02CcY com DIP
SN52747L PM747K $SS747GK T0-100
SN52747) PM747Y SSS747GY DIP
SN527472 $SS747GM FLATPACK

. SN72747L $SS747CK T0-100
SN72747J SSS747CY DIP
RAYTHEON

LM108AH PM108AJ MIL TO-99.
LM108H : PM108J MIL TO-99
LM208AH PM208AJ ‘ , IND TO-99
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PMI IMPROVED

PMI DIRECT DIRECT TEMP

RAYTHEON REPLACEMENT REPLACEMENT RANGE PACKAGE
LM208H . PM208J IND TO-99
LM308AH PM308AJ com TO-99
LM308H PM308J com TO-99
LM108AD PM108AY MIL DIP
LM108D PM108Y MiL DIP
LM208AD PM208AY IND DIP
LM208D PM208Y IND DIP
LM308AD PM308AY com DIP
LM308D PM308Y com DIP
LM108AF PM108AL MIL FLATPACK
LM108F PM108L MIL FLATPACK
RM725T PM725J §5S725J MIL TO-99
RC725T PM725CJ SSS725CJ COoM TO-99
RM741T PM741J SSS741GJ MIL TO-99
RC741T SSS741CJ 0oP-02¢CJ coMm TO-99
RM741D PM741Y SSS741GY MIL TO-99
RC741D SSS741CY 0oP-02CY coM TO-99
RC741DP SSS741CY com TO-99
RM747T PM747K SSS747K ©OMIL TO-100
RC747T §SS747CK OP-04CK com TO-100
RM747D PM747Y SSS747Y MiL DIP
RC747D SSS747CY 0oP-04CY com Dip
RC747DP SSS747CY com DIP
RM1558T PM1558 SSS1558 MIL TO-99
RC1458T 5551458 OP-14CJ COM TO-99
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Precision Monolithics’ advanced linear integrated circuit design and superior process technology provide a broad range of
operational amplifiers for a broad spectrum of applications. Included are families of General Purpose, High Speed, Instrumen-
tation, Ultra-Low Offset Voltage and Dual Matched Instrumentation operational amplifiers. This product line includes
precision and general purpose single and dual devices that provide a wide range of performance parameters for military and
commercial operating temperature ranges. The ultra-low offset voltage Model OP-07 has a maximum Vos of 25 uV, a TCVos
of only 0.6 uV/°C and is ultra stable (0.2 uV/month). When fast slew rates are required for inverting amplifier'configurations,
the OP-01 slews at 18 V/usec. Matching parameters are specified for the OP-04, OP-10, and OP-14 dual op amps. Many
Superior Second Source op amps have specified maximum limits for many key specifications and are available from stock at
competitive prices. Models available with MIL-STD-883 level B screening are shown on page 3-4.
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OP-01]

INVERTING HIGH SPEED OPERATIONAL AMPLIFIER

GENERAL DESCRIPTION

The OP-01 Series of monolithic High Speed Operational
Amplifiers combines high slew rate, fast settling time output
performance with excellent D.C. input characteristics.

An internal feed-forward frequency compensation network
provides simplicity- of application—no external capacitors are
required for étable, high-speed performance. The fast output
response is achieved without sacrifice in input bias current or
power consumption. 250kHz power bandwidth is attained
with a small signal bandwidth of 2.5. MHz, allowing non-
critical board layout. The OP-01 is completely protected at
both input and output, fits standard 741 sockets, and is offset
nulled with a 10ka’ potentiometer.

The low offset voltage, input bias current and offset voltage
drift vs. temperature provide accurate D.C. performance in
applications such as channel preamplifiers, fast integrators and
precision summing amplifiers. The fast output response makes
the OP-01 ideal in state-variable filters, servo drivers, waveform
generators, analog computing amplifiers, and D/A converter
output amplifiers.

FEATURES

Fast Settling Time 1 usec to 0.1%

High Stew Rate 18 V/usec

250 kHz

Power Bandwidth. .. ............

Low Power Consumption 90 mW Max

Excellent D.C. Specifications

Internally Compensated

Ideal DAC Output Amplifier
MIL-STD-883 Prqcessing Available
Fits Standard 741 Sockets

Low Cost

SIMPLIFIED SCHEMATIC

PIN CONNECTIONS AND ORDERING INFORMATION

TOP VIEW
8
TO-99 (J-Suffix)
BALANCE | Ve ORDER: OP-01J
OP-01FJ
INVERTING 8 OUTPUT OP-01GJ
OP-01HJ
OP-01EJ
NON-INVERTING 3 8 BALANCE OP-01CJ
4 V- (CASE)
. P - 14 PIN DIP (Y-Suffix)*
ORDER: OP-01Y
2—) " OP-01FY
BALANCE 3—] 2 OP-01GY
INV. INPUT 4—:D_\_—'" ve OP-01HY
NON-INV. INPUT 5 —] l—10 outPUT OP-01EY
v- e— 9 BALANCE OP-01CY
7 e
*Formerly “’P"" Suffix
'—e 0 10 PIN FLATPACK (L-Suffix)
BALANCE 2—] 9 ORDER: OP-01L
INV. INPUT 3 —] 8 ve OP-01FL
NON-INV. INPUT 4— 7 OUTPUT OP-01GL
V- 85—\ 6 BALANCE




OP-01

ABSOLUTE MAXIMUM RATINGS

Total Supply Voltage

OP-01, OP-01F, OP-01E, OP-01H +22V
OP-01G, OP-01C - ) +20V
Power Dissipation (see note) 500mW
Differential Input Voltage +30V
Input Voltage +15V

Short Circuit Duration Indefinite
Operating Temperature Range )
OP-01, OP-01F, OP-01G -65°C to +125°C
OP-01H, OP-01E, OP-01C 0°C to +70°C
Storage Temperature Range -65°C to +150°C
Lead Temperature (Soldering, 60 Sec) 300°C

NOTE: Maximum Package Power Dissipation' -
vs. ambient temperature

TO-99 (J)
Dual-in-Line (Y)

Padkage Type

Flat Pack (L)

Derate Above Maximum
Ambient Temperature

Maximum Ambient
Temperature for Rating

80°C 7.1mW/°C
100°C 10.0mW/°C
62°C 5.7mW/°C

TYPICAL PERFORMANCE CURVES

‘LARGE SIGNAL PULSE RESPONSE

2
o
N
2
=
2
o
[
2
N
e
2
a
z

TIME (300nS/01V)

OP-0l....
V=218V, Ayz -1, R_=2K0), C = 50pF

LARGE SIGNAL OUTPUT
SWING VS. FREQUENCY

’E\Ilf A '?E'%-::i?

LALLES

—

"
B

°

P
S

OUTPUT VOLTAGE (V)
"
=

w
3

"
4

N

100 100
FREQUENCY (MNz)

SMALL SIGNAL PULSE RESPONSE

INPUT /OUTPUT (10mV/DIV)

TIME (100nS/DIV)

v.-xlsv, Ays-1, R =2k, C.=50pF

UNITY GAIN-BANDWIDTH
VS. SOURCE RESISTANCE
[T
Ry +2.540
Ry *3.0k0
Ry =10k8
Ry-+33:8
Ry * 100k

™

/.

)
- -

RELATIVE OUTPUT (d8)

=T
3

)
FREQUENCY (MH2)

APPLICATIONS INFORMATION

The OP-01 incorporates an internal feed-forward compensation net- -

work to provide fast slewing and settling times in all inverting
applications. Unity gain bandwidth is a function of the total equiva-
lent source resistance seen by the inverting terminal, and proper
choice of this resistance will allow the user to maximize bandwidth
while assuring proper stability. The equivalent .inverting terminal
resistance is defined as R|NIIRF. A total equivalent input terminal
resistance >3.3k2 will assure stability in all closed loop gain confi-
gurations including unity gain. Should RyNIIRF <3.3k$2, a resistor
(Rg) may be placed between the inverting input and the sum node’
to provide the required resistance. (See Fast Inverting Amplifier
Diagram.) Lower values of total equivalent resistance may be used to
improve bandwidth.
_indicated by the Open Gain vs. Frequency plot.

In higher closed loop gain configurations, as -

VINO

OFFSET NULLING

FAST INVERTER CIRCUIT CIRCUIT

P AAA
VV\-

Req*Re+RiylIRe
FOR Ay=-1, Rgq23.3k0
Rp*Req

6-2




OP-01

LECTRICAL CHARACTERIST Op-01 OP-01F 0P-01G
E ACTERISHIES OP-01H OP-01E OP-01C
These specifications apply for Vg = +15V, Tp = 25°C unless otherwise noted.
Parameter Symbol Test Conditions Min Typ Max Min Typ Max| Min Typ | Max | Units
Input Offset Voltage Vos Rg<50kQ2 - 0.3 0.7 - 1.0 2.0 - 2.0 5.0 | mV
Input Offset Current los - 0.5 20 - 1.0 5.0 - 2.0 20 |nA
Input Bias Current Ig - 18 30 — 20 50 - 25 100 | nA
Input Voltage Range CMVR +12.0 | +13.0 - £12.0| £13.0 - +12.0 | £13.0 -1V
Common Mode Rejection Ratio. | CMRR Vewm = tCMVR 90 110 - 180 100 - | 80 100 - |dB
Rg<50k
Power Supply Rejection Ratio |PSRR Vg = 5 to +20V 90 110 - 80 100 - 80 100 — |dB
Rg<50k
Maximum Output Voltage Swing| Vom Rp>5kQ +12.5 | *135 — }+125] 135 — | £125 | #1356 - |V
Ry >2kQ £12.0 | +13.0 — | £12.0{ £13.0 — | £12.0 | £13.0 -]V
Large Signal Voltage Gain Avo ) R >2k2,Vp=t10V | 50 100 — |50 100 - 125 75 — | VIimV
Power Consumption Pp VouTt =0 - 40 60 - 50 920 - 50 90 |mwW
Settling Time t0 0.1% Ay =-1 (Note) - 0.7 1.0 - 0.7 1.0 - 0.7 1.0 | usec
(Summing Node Error) ViN=5V
Slew Rate - 18 - - 18 - - 18 — | Vius
Large Signal Bandwidth — |20 | = - |20 | —| - |280 | —]kHz
Small Signal Bandwidth - 25 - - 25 - - 25 — [MHz
Risetime (Note) Ay =-1 V|N=60mV] — 150 - - 150 - - 160 — | nsec
Overshoot (Note) - 2 - - 2 - - 2 - %
The following specifications apply for Vg = 15V, -556°C < Tp < +125°C for OP-01, OP-01F, OP-01G and 0°C < Tp < +70°C for OP-O1H,
OP-01E, OP-01C, unless otherwise specified.
Input Offset Voltage Vos Rg < 50k$2 - 0.4 1.0 - 1.5 3.0 - 30 6.0 | mv
Input Offset Current los - 1.0 4.0 - 20 10 - 4.0 40 |nA
Input Bias Current Is — |30 |so| - |40 |10} — |so |200]na
Input Voltage Range CMVR +12.0 | +13.0 — | +12.0] 130 - | 12,0 | £13.0 -1V
Common Mode Rejection Ratio | CMRR Vem=:CMVR 90 110 - |80 100 - 1 80 100 — |dB
Rg<50kS
Power Supply Rejection Ratio |PSRR Vg=t 5V to +20V a0 110 — |80 100 -] 80 100 — |dB
Rg<50kQ
Large Signal Voltage Gain Avo R >2kQ,Vo=+10V | 30 60 - |25 60 -1 15 50 - | VIimV
Maximum Output Voltage Swing| Vom R >5kQ £125 | £135 — | £125] £135 — | £125| #1356 - |V
Rp>2kQ £12.0 | 130 — | #12.0| #13.0| - | 120 130 -}V
Nulled Offset Voltage Drift TCVos Rg<5kQ - 1.0 5.0 - 2.0 8.0 - 3.0 10.0] uv/reC

NOTE: Ry =2k, Ci_=50pF. See Settling Time Test Circuit.

R9 50

R3680
1% 2w 5%

0.1 yF
£10%}

i

SETTLING TIME TEST CIRCUIT
_I_'—ov. TO SCOPE Cjy S10pF
/—"-u'-;\ Lrpwalidryws
RS RT A RS R6
NeuT 15021% 10K2.5%  I10k£.5% 150%1% | ouTPuUT
RISKk$.5% R25kt.5% |
) 24 Shor

Settling time may be measured using the circuit shown; this circuit
incorporates the "false sum node’’ technique to produce more accurate,
repeatable results. For a 5 volt input step, 0.1% settling will be achieved
when the false sum node settles to within +2.5mV of its final value. The
oscilloscope used for observation of the false sum node should have
wide bandwidth, fast overload recovery time, and be used with a low
capacity probe (<10pF, including strays). A Tektronix 7504 scope
with a 7A11 probe or equivalent is suggested. The pulse generator
should have a 502 output impedance and be capable of a 5V rise time
in <20 ns with ringing less than 2.5mV after 0.5us. 0.1% measurements
require Ry to equal RE within 0.01%; Rg and Rg are used as trimming
resistors to achieve this matching. .




L2

HIGH PERFORMANCE GENERAL PURPOSE
OPERATIONAL AMPLIFIER

GENERAL DESCRIPTION

The OP:02 Series of High Performance General Purpose
Operational Amplifiers provides significant improvements over
industry-standard and “premium’’ 741 types while maintaining
pin-for-pin compatibility, ease of application, and low cost.
Key specifications, such as Vg, lgs, 1B, CMRR, PSRR and
Ayo. are guaranteed over the full operating temperature range.
Precision Monolithics’ exclusive Silicon-Nitride “Triple
Passivation’’ process eliminates “‘popcorn noise.”” A thermally-
symmetrical input stage design provides low TCVqg, TClgg
and . insensitivity to output load conditions. The OP-02 Series
is ideal for upgrading existing designs where accuracy improve-
ments are required and for eliminating special low drift or low
noise selected types. OP-02‘s with MIL-STD-883 processing
are available. For dual high performance matched general
purpose operational amplifiers, refer to the OP-04 and OP-14
data sheets.

FEATURES

Excellent D.C. Input Specifications
Fits Standard 741 Socket
Internally Compensated

Low Noise
Low Drift (TCVqs)
“Premium’’ 741 Replacement
0°/+70°C and -55°C/+125°C Models
MIL-STD-883 Processing Available

Silicon-Nitride Passivation

Low Cost

SIMPLIFIED SCHEMATIC

PIN CONNECTIONS AND ORDERING INFORMATIO;I

#01,02,03 8 04 FORM A THERMALLY
CROSS: COUPLED TRANSIS TOR QUAD.
05,05, Q6 8 06’ COMPRISE A SIM-
g.AN m:nmu.v CROSS-COUPLED

TOP VIEW

‘ORDER:
OP-02AJ
0P-02J
OP-02EJ
0P-02CJ
TO-99 (J-Suffix)
—® —14
2— —13
'BAL 3— —12 ORDER:
-IN4 11 v+ ' OP-02AY
+IN5 b —100UT oP-02Y
OP-02EY
V-6— —
7 _: BAL OP-02CY

14 PIN DIP (Y-Suffix)

Military. Temperature Range Devices
with MIL-STD-883A Class B Processing:

ORDER: OP02-883-AJ
OP02-883-AY
' OP02-883-J
0P02-883-Y
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OP-02

ABSOLUTE MAXIMUM RATINGS

‘Supply Voltage +22V
Power Dissipation (see note) 500mwW
Differential Input Voltage +30V

" Input Voltage Supply Voltage
Output Short Circuit Duration Indefinite

Operating Temperature Range

OP-02A, OP-02 -55°C tn +125°C
OP-02E, OP-02C 0°C to +70°C
Storage Temperature Range ~65°C to +150°C
Lead Temperature (Soldering, 60 Sec) 300°C

NOTE: Maximum Package Power Dissipation vs. ambient temperature.
Maximum Ambient Derate Above Maximum
Package Type Temperature for Rating Ambient Tqmperature
T0-99 (J) 80°C, 7.1mW/°C
Dual-in-Line (Y) 100°C 10.0mW/°C

BURN-IN CIRCUITS

OFFSET NULLING CIRCUITS

TO-99 (J) PACKAGE DIP (Y) PACKAGE TO-99 (J) PACKAGE DIP (Y) PACKAGE
+22V,
2 7
0oP-02 S
3
vy
-22V
OP-02 DEFINITIONS

INPUT OFFSET VOLTAGE (Vqg)

The voltage which must be applied between the input terminals to
obtain zero output voltage with no load.

INPUT OFFSET CURRENT (log)

The difference between the currents into the two input terminals
when the output is at zero volts with no load.

INPUT BIAS CURRENT (Ig)

The average of the currents into the two mput terminals when the
output is at zero volts with no load.

INPUT VOLTAGE RANGE (CMVR)

The range of common-mode voltage on the input terminals for
which the common-mode rejection specifications apply.
COMMON-MODE REJECTION RATIO (CMRR)

The ratio of the input voltage range to the peak-to-peak change in-

input offset voltage over this range.

POWER SUPPLY REJECTION RATIO (PSRR)

The inverse ratio of the change in input offset voltage to the change
in power supply voltage producing it. '
MAXIMUM OUTPUT VOLTAGE SWING (Vo) .

The peak output voltage that can be obtained without clipping.
LARGE SIGNAL VOLTAGE GAIN (Ayo)

The ratio of the change in output voltage (over a specified range) to
the change in input voltage producing it.

AVERAGE OFFSET VOLTAGE DRIFT (TCV )

The ratio of the change in the offset voltage to the change in tem-
perature producing it.

AVERAGE OFFSET CURRENT DRIFT (TClgg)

The ratio of the change in the offset current to the change in
temperature producing it.

POWER DISSIPATION (Pg) :

The total power dissipated in the amplifier with the output at zero
volts and no load.

"UNITY GAIN CLOSED LOOP BANDWIDTH (BW)

The frequency at which the magnitude of the small signal voltage
gain of the amplifier, operated closed-oop as a unity-gain follower,
is 3dB below unity.

INPUT NOISE VOLTAGE (enp.p)

The peak to peak noise voltage in a specified frequency band.
INPUT NOISE VOLTAGE DENSITY (ey,)

The rms noise voltage in a 1Hz band surrounding a specified value
of frequency.

INPUT NOISE CURRENT (ipp.p)

The peak to peak noise current in a specified frequency band.
INPUT NOISE CURRENT DENSITY (i)

The rms noise current in a 1Hz band surroundmg a speclfled value
of frequency.




OP-02

ELECTRICAL CHARACTERISTICS OP:02A 0oP-02
These specifications for Vg =215V, Tp = 25°C, unless otherwise noted. _
Parameter Symbol Test Conditions | Min Typ | Max | Min Typ | Max |:Units
Input Offset Volitage Vos ‘Rg < 50kQ2 - 0.3 0.5 - 1.0 | 20 mv
Input Offset Current los - 0.5 2.0 - 1.0 5.0 nA
Input Bias Current Ig - 18 30 - 20 50 nA
Input Resistance-Differential Mode Rin ’ 3.8 75 - 23 7.0 - M
Input Voltage Range CMVR £12.0 | £13.0 — =120 | =130 - v
Common Mode Rejection Ratio CMRR Vem= :CMVR 90 110 - 90 100 - dB
Ry < 50ks?
Power Supply Rejection Ratio PSRR Ve=1510£20V] g o] - | o0 100 | - dB
R < 50ks?
Output Voltage Swing Vom Ry -2 2k§2 12,0 | =13.0 - +12.0 | =13.0 - v
Ry > 2k$2 o
Large Signal Voltage Gain A L= 100 250 - 50 200 - VimV
vo Vo =10V
Power Consumption Py Vo =0V - 40 60 - 50 90 mW
Input Noise Voltage enp.p' 0.1Hz to 10Hz - 0.65 - - 0.65 - - MV p-p
fy = 10Hz - % | - - 1 -
Input Noise Voltage Density e, fo = 100Hz - 22 - - 22 - nV/J/Hz
fo = 1000Hz - 21 - - 21 -
input Noise Current inD~D 0.1Hz to 10Hz - 12.8 - - 12.8 - pA p-p
fo = 10Hz - 14 - - 1.4 = .
input Noise Current Density in fo = 100Hz - 0.7 - - 07 | — |PAN/Hz
'o = 1000Hz - 0.4 - - 0.4 -
Slew Rate (Note 1) SR 0.25) 05 - 025| - 08 | - Vlus
Large Signal Bandwidth (Note 1) Vg = 20Vp-p 4.0 8.0 ~ 4.0 8.0 - kHz
Closed Loop Bandwidth (Note 1) ‘ BW AycL = +1.d 08 1.3 - 08 1.3 - MHz
Risetime (Note 1) Ay =+
el Vi = 50mV - 20| 0| - 200|300 | nsec
Overshoot (Note 1) - 5 10 — 5 ‘10 %
The following specifications apply for V= +15V, ~55°C < T, < +125°C,unless otherwise noted
Input Offset Voltage Vos Rs < 50k - 05 1.0 - 1.4 3.0 mV
Average Input Offset Voltage _ . <
Drift (Note 1) TCVos Ry < 5k 20 | 80| - a0 [ 100 | wvrc
Input Offset Current Yos - 1.0 5.0 - 2.0 | 100 nA
Average Input Offset Current Drift TCIos - 7.5 75 - 15 150 pA/°C
Input Bias Current g - 30 60 - 40 | 100 nA
Input Voltage Range CMVR $12.0 | +13.0 - +12.0 +13.0 - Y
. . Vem = tCMVR
Mode R R Cc™m - -
Common Mode Rejection Ratio CMRR R, < 50k 84 110 84 100 dB
o . V. =15to +20V
Power Supply Rejection Rat P s - -
ower Supply Rejection Ratio SRR RS < 50kQ2 84 10 84 100 dB
) ) R, >2kQ :
Large Signal Voltage Gain Ao V: Shov 50 100 - 25 60 - Vimv
Maximum Output Voltage Swing Vom R 2 2kQ +12.0 | +13.0 - +12.0 vz13.0 - Y

Note 1: Parameter is not 100% tested. 90% of all units meet these ieecifications.
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OP-02

ELECTRICAL CHARACTERISTICS OP-02E OP-02C
These specifications for Vg = +15V, T = 25°C, unless otherwise noted. A
Parameter Symbol Test Conditions| Min Typ | Max | Min Typ | Max | Units
Input Offset Voltage Vos R < 50k - 03 0.5 - 1.0 | 20 mV
Input Offset Current los - 0.5 2.0 - 1.0 5.0 nA
Input Bias Current g - 18 30 - 20 50 - nA
Input Resistance-Differential Mode Rin 38 7.5 - 2.3 7.0 - M
Input Voltage Range CMVR +12.0 | £13.0 - +12.0 | =13.0 - \Y
Common Mode Rejection Ratio CMRR Vem= tCMVR | 4, 1mo| - | o0 100 | - d8
R, < 50k
I . V, = 15t0 £20V
P Supply Rejection Rat PSRR s 90 110 - 90 100 - dB
ower Supply Rejection Ratio RE < 50k
Output Voltage Swing Vom R 22k +12.0 | £13.0 - +12.0 | x13.0 - \
R > 2k&
Large Signal Voltage Gain A L= 100 250 — 50 200 - VimV
vo Vo =+10V
Power Consumption Py Vg =0V — 40 60 - 50 90 mwW
Input.Noise Voltage enpp 0.1Hz to 10Hz — 0.65 — - 0.65 - 1V p-p
: o= 10Hz - 25 - - 25 -
Input Noise Voltage Density e, 0= 100Hz - 22 - - 22 - nV/\/H;
: o = 1000Hz - 21 - - 21 -
Input Noise Current inD-D 0.1Hz to 10Hz - 12.8 - - 128 - pPA p-p
fD =10Hz - 1.4 - - 1.4 -
Input Noise Current Density in f, = 100Hz - 0.7 - - 0.7 - PA/N/Hz
fo = 1000Hz - 0.4 - - 0.4 -
Slew Rate (Note 1) SR 0.25 0.5 — 0.25 0.5 - V/us
Large Signal Bandwidth (Note 1) Vo= 20Vp-‘p 4.0 8.0 - 4.0 8.0 - kHz
Closed Looﬁ Bandwidth (Note 1) BW AycL=+1.0 - 0.8 1.3 - 08 1.3 - MHz
Risetime (Note 1) Ay = +1
VN = 50mV . 200 300 - 200 300 nsec
Overshoot (Note 1) - - 5 10 - 5 10 %
The following specifications apply for V= +15V, 0°c< Ta< +70°C, unless otherwise noted.
Input Offset Voltage Vos Ry < 50k2 - 0.4 1.0 - 1.2 3.0 mV
Average Input Offset Voltage
TCV <5k - 2.0 X - 4, X Vv/°C
Drift (Note 1) Vos Rs<® 80 o |o0 uvr
Input Offset Current los - 0.7 4.0 - 1.4 |100 nA
Average Input Offset Current Drift TClyg - 75 120 - 15 250 pA/°C -
Input Bias Current ig - 22 50 - 2;‘, 100 nA '
Input Voltage Range CMVR £12.0 | £13.0 — |+120 | #130 | -~ v
P Vem= tCMVR
Common Mode Rejection Ratio . CMRR R, < 50kQ 84 110 - 84 100 - dB
- . V=5 to £20V
P : s - -
ower Supply Rejection Ratio PSRR Rs < 50kQ 84 110 84 100 dB
. ' . Ry > 2kQ :
. L= - —
Large Signal Voltage Gain Ay Vg =410V 50 200 25 150 V/mV
Maximum Output Voltage Swing Vom RL 22k 12,0 | £13.0 - £12.0 +13.0 - \

Note 1: Parameter is not 100% tested. 90% of all units meet'these’specifications.‘
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TYPICAL PERFORMANCE CURVES
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OP-02

‘TYPICAL PERFORMANCE CURVES
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0P-04

DUAL MATCHED HIGH PERFORMANCE

GENERAL DESCRIPTION

The OP-04 Series of Dual Matched High Performance General
Purpose Operational -Amplifiers provides significant improve-
ments over industry-standard. 747 types while maintaining

pin-for-pin compatibility, ease of application, and low cost."

Key specifications, such as Vg, lgs, 1B, CMRR, PSRR and
A, are guaranteed over the full operating temperature range.
Precision Monolithics’ exclusive Silicon-Nitride “‘Triple
Passivation’’ process eliminates ‘‘popcorn noise.’’ A thermally-
symmetrical input stage design provides low TCVg TClgg
and insensitivity to output load conditions. The OP-04 Series
is ideal for upgrading existing designs where accuracy improve-
ments are required and for eliminating special low drift or low
noise selected types. For more stringent requirements, refer
to the OP-10 Dual Matched Instrumentation Operational
Amplifier data sheet.

OPERATIONAL AMPLIFIER

FEATURES

Excellent D.C. Input Specifications
Matched Vo4 and CMRR

Fits Standard 747 Socket
" Internally Compensated

Low Noise
" Low Drift

Low. Cost

0°/+70°C and -55°/+125°C Models
Silicon-Nitride Passivation

Models With MIL-STD-883A Class B
Processing Available From Stock

SIMPLIFIED SCHEMATIC

PIN CONNECTIONS AND OR DERING INFORMATION

(1/2 OF CIRCUIT SHOWN)

-

=

#0),02,03 8 04 FORM A THERMALLY
CROSS-COUPLED TRANSISTOR QUAD.
05,05, G6 8 Q6' COMPRISE A SIM-

© ILAR THERMALLY CROSS-COUPLED
QuUAD. -

TO-100 (K-Suffix)

ORDER: OP-04AK
OP-04K
OP-04EK
OP-04CK

14 PIN DIP (Y-Suffix)
ORDER: OP-04AY

.
INV.INPUT (A) | — 14 SALANCE (A)
NON-INY INPUT (A)2 — =13 v+ (A)
BALANCE (A) 35— [—120UTPUT (A)

OP-04Y
V= 4 =11 n.C. OP'O4EY
BALANCE (8) 85—} |10 oureur (9) OP-04CY

NON-INV. INPUT () ¢ —]
INV.INPUT (8)7 —4—

=9 Ve (s)
[—8 BALANCE (B)

Military Temperature Range Devices
With MIL-STD-883A Class B Processing:

ORDER: OP04-883-AK
0OP04-883-K
OP04-883-AY
0OP04-883-Y




OP-04

ABSOLUTE MAXIMUM RATINGS

22V

Supply Voltage

| )
Internal Power Dissipation (Note 1) 500 mW
Differential Input Voltage +30V

Input Voltage Supply Voltage

Operating Temperature Range
OP-04A, OP-04 —55°C to +125°C
OP-04E, OP-04C 0°C to +70°C
Note 1: Maximum package power dissipation vs. ambient
temperature.

MAXIMUM AMBIENT DERATE ABOVE
Output Short Circuit Duration Indefinite TEMPERATURE  MAXIMUM AMBIENT
o R FOR RATING TEMPERATURE
Storage Temperature Range -65 to +150 C DUAL-IN-LINE (V) 100°C 10.0mWrC
Lead Temperature Range (Soldering, 60 sec) 300°C TO-100 IK) 80°C 7.AmWrC
‘ OP-04A OP-04
MATCHING CHARACTERISTICS OP-04E 0P-04C
These specifications apply for Vg = +16V, Tp = 25°C, Rg < 100£2, unless otherwise noted.
Paramaeter - Symbol Test Conditions Min Typ Max Min Typ Max Units
Input Offset Voltage Match AVqs - 0.3 1.0 - 1.0 2.0 mVv
Common Mode Rejection ACMRR Vem = £ CMVR 04 106 _ 94 106 _ dB

Ratio Match

These specifications apply for Vg
Rs < 1009, unless otherwise noted.

+16V, ~56°C < Tp < +125°C for OP-04A and OP-04, 0°C < T < 70°C for OP-04E and OP-04C,

Input Offset Voltage Match AV - 05 1.5 - 1.5 3.0 mv
Common Mode Rejection i _
Ratio Match ACMRR Vem = £ CMVR _90 100 90 100 dB

MATCHING PARAMETER DEFINITIONS

COMMON MODE REJECTION RATIO MATCH (ACMRR)

The difference Between the common-mode rejection ratios (ex-
pressed in volt/volt} of side A and side B. ACMRR in dB =20 10910
(ACMRR in volt/volt).

INPUT OFFSET VOLTAGE MATCH (AVo_s). The difference
between the offset voltages of side A and side B; (Voga — Vogg)-

OFFsET NULLING CIRCUITS

OP-04 DEFINITIONS

DIP PACKAGE ONLY

INPUT OFFSET VOLTAGE (V44

The voltage which must be applied between the input terminals to

abtain zero output voltage with no load.

INPUT OFFSET CURRENT (l44)

The difference between the currents into the two input terminals

when the output is at zero volts with no load.

INPUT BIAS CURRENT (lIg)

The average of the currents into the two input terminals when the

output is at zero volts with no load.

INPUT VOLTAGE RANGE (CMVR)

The range of common-mode voltage on the input terminals for

which the common-mode rejection specifications apply.

COMMON-MODE REJECTION RATIO (CMRR)

The ratio of the input voltage range to the peak-to-peak change in

input offset voltage over this range,

POWER SUPPLY REJECTION RATIO (PSRR)

The inverse ratio of the change in input offset voltage to the change
" in power supply voltage producing it.

MAXIMUM OUTPUT VOLTAGE SWING (Vo)

The peak output voltage that can be obtained without chppmg

LARGE SIGNAL VOLTAGE GAIN (A,,)

The ratio of the change in output voltage (over a specified range) to

the change in input voltage producing it.
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oP-04

OP-04A

ELECTRICAL CHARACTERISTICS (Each Amplifier) OP-04
These specifications for Vg =15V, T = 25°C, unless otherwise noted. )
Parameter Symbol | Test Conditions | Min Typ | Max | Min Typ | Max | Units
Input Offset Voltage Vos Ry < BOKS2 - - 03 {075 | - 1.0 | 20 mv
tnput Offset Current los - 0.5 2.0 - 1.0 5.0 ‘nA
Input Bias Current Ig - 18 50 - 20 50 nA
Input Resistance-Differential Mode R, 3.8 75 - 23 7.0 - MQ
Input Voltage Range CMVR +12.0 | x13.0 - £12.0 | £13.0 - \
Common Mode Rejection Ratio CMRR Vem = *CMVR 90 110 - 90 100 - dB
R < 50k
Power Supply Rejection Ratio PSRR Vg=1510£20V] . gq Mo | - 2 100 | - dB
R < 50ks2
OQutput Voltage Swing V:I)m RL > 2k +12.0 | =13.0 - +12.0 =13.0 - \"
R, >2k& . .
Large Signal Voltage Gain A L= 100 250 - 50 200 - V/mV
vo Vg = %10V - v
Power Consumption Py Vo 7 0V - 40 60 - 50 90 mW
_Input Noise Voltage enD-‘n 0.1Hz to 10Hz - 0.65 - - 065 - | uvep
fo 10Hz 25 - - 25 - }
Input Noise Voltage Density e, 'o - 100Hz - 22 — — 22 - nV/\/Hz
: C fo = 1000Hz - 21 - - 21 -
Input Noise Current inp-p 0.1Hz to 10Hz 12.8 - - 12.8 - PA p-p
f, - 10Hz - 14 - - 14| - N
Input Noise Current Density in fo - 100Hz ) - 0.7 - - 0.7 = PAN/Hz
. “ fy = 1000Hz - 0.4 - - 0.4 - -
Slew Rate (Note 1) SR 0.4 0.6 - 04 0.6 = V/us
Large Signal Bandwidth (Note 1) " Vg =20Vpp 4.0 go| - | a0 o | - kHz
Closed Loop Bandwidth (Note 1) BW AycL=+10 | 08 1.3 - 08 3] - MHz
Risetime (Note 1) Ay =+#
VN = 50mV - 200 300 - 200 300 nsec
Overshoot (Note 1) . . - 5 10 - 5 10 %
" The following specifications apply for V= 15V, —55°C <Ta<H 25°C,unless otherwise noted
Input Offset Voltage Vos Ry < 50k - 057 ‘15 - 14 3.0 mV
Average Input Offset Voltage _ _
Drift (Note 1) TCV Ry < 5kN 20 8.0 40 [ 100 uv/rc
Input Offset Current s - 1.0 5.0 - 2.0 | 100 nA
Average Input Offset Current Drift TClyg - 75 EETN B 15 150 | pA/°C
Input Bias Current g - 30 100 - 40 106 nA
Input Voltage Range - 'CMVR +12.0 | £13.0 - +12.0 +13.0 - v
e ) Vem= tCMVR ]
Common Mode Rejection Ratio CMRR R, < 50kQ 84 110 - 84 100. - dB
. . - .V =1t510 20V :
P, S ly R R H - -
ower Supply Rejection Ratio PSRR R; < 50k 84 110 84 100 dB
. p . Ry > 2k
L. S | Volt G A L= - -
arge Signal Voltage Gain Avo Vo Ze10v 50 100 25 60 VimV
Maximum Output Voltage Swing Vom R > 2kQ2 +120' | #130 | - ler20 | 2130 - v

Note 1: Parameter is not 100% tested. 90% of all units meet these wiﬁc&tions.'
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ELECTRICAL CHARACTERISTICS (Each Amplifier) OP-04E OP-04C
These specifications for Vg = 15V, Tp = 256"C, unless otherwise noted.
Parameter Symbol Test Conditions| Min Typ | Max | Min Typ | Max | Units
Input Offset Voltage Vos Rs < 50k$ - 0.3 0.75 - 1.0 2.0 mV
Input Offset Current los - 0.5 2.0 - 1.0 5.0 nA
Input Bias Current g - 18 50 - 20 50 nA
Input Resistance-Differential Mode Rin 3.8 7.5 - 2.3 7.0 - Ms2
Input Volitage Range CMVR £12.0 | £13.0 - £12.0 | =13.0 - \
Common Mode Rejection Ratio CMRR Vem= sCMVR | 44 mo | - | 90 100 | - 8
Ry < 50k$2
Power Supply Rejection Ratio PSRR Vg=1510:20V | g5 1o | - 90 100 | - dB
Rs < 50k&2
Output Voltage Swing Vom R 2 2kQ +12,0 | 213.0 - +12.0 | =13.0 - \
R, > 2k&
Large Signal Voltage Gain A L= 100 250 - 50 200 - V/imv
vo Vo =:10V
Power Consumption Py Vo =0V - 40 60 - 50 90 mwW
Input Noise Voltage npp 0.1Hz to 10Hz - 0.65 - - 0.65 - uV p-p
fo = 10Hz - 25 - - 25 -
Input Noise Voltage Density e fo = 100Hz - 22 - - 22 - nVi\ Hz
) f, = 1000Hz - 21 - - 2 -
Input Noise Current inp,p 0.1Hz to 10Hz - 12.8 - - 12.8 - pA p-p
_ fo = 10Hz - 1.4 - - 1.4 - ]
Input Noise Current Density in fo = 100Hz - 0.7 — — 0.7 - pPA/\ Hz
fo= 1000Hz — 0.4 — — 0.4 —
Slew Rate (Note 1)7_ SR 04 0.6 — 0.4 0.6 - V/us
Large Signal Bandwidth (Note 1) Vo =20Vp-p 4.0 8.0 - 4.0 8.0 - kHz
Closed Loop Bandwidth (Note 1) BW AVCL =+1.0 0.8 1.3 - 0.8 1.3 - MHz
Risetime (Note 1) Ay =+
: Vi = 50mV - 200 | 300 | - 200 | 300 | nsec
Overshoot (Note 1) - 5 10 - 5 10 %
The following specifications apply for V= 15V, 0°c< Ta< +70°C, unless otherwise noted.
Input Offset Voltage Vos Rg < 50k - 0.4 1.5 - 1.2 3.0 mV
Average Input Offset Voltage ) ,
- TCV, R.< 5k — 2.0 8.0 — 40 |10.0 v/'C
Drift (Note 1) os s = H
Input Offset Current los - 0.7 4.0 - 1.4 1100 nA
'Average Input Offset Current Drift TClgg — 7.5 120 - 15 250 pA/°C
Input Bias Current - g — 22 100 - 25 100 nA
Input.Voitage Range CMVR +12.0 | £13.0 - £+12.0 | :13.0 — \Y
Common Mods Rejection Ratio CMRA XS'\S" SoiMVR | ga 10 | - | sa 100 | - d8
Powar Supply Rejection Ratio PSRR \é: ;’5%:(‘;;20\/ 84 1mo | - | sa 100 | - dB
& . R| > 2kQ
L. $ | Voltage G L= - -
arge Signal age Gain Ay Vo110V 50 200 25 150 VimvV
Maximum Output Voltage Swing Vom Ry > 2kQ £12.0 | £13.0 - ]:120. | +130 - v

TS

L L

G e thaniiihan

Note 1: Parameter is not 100% tested. 90% of all units meet these spegifications, ... ..« -
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TYPICAL PERFORMANCE CURVES (Each Amplifier)

UNTRIMMED OFFSET VOLTAGE INPUT OFFSET CURRENT INPUT BIAS CURRENT

VS TEMPERATURE VS TEMPERATURE VS TEMPERATURE
—— !
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TYPICAL PERFORMANCE CURVES (Each Amplifier)

INPUT SPOT NOISE INPUT SPOT NOISE INPUT WIDEBAND NO!SE VS BANDWIDTH
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~ INSTRUMENTATION OPERATIONAL AMPLIFIER

GENERAL DESCRIPTION

The OP-05 Series of monolithic Instrumentation Opera-
tional Amplifiers combines superlative performance in low
signal level applications with the flexibility and ease of
application of a fully protected, internally compensated op
amp. OP-05 characteristics include low offset voltage and
bias current and high gain, input impedance, CMRR and
PSRR.

The OP-05 is a direct replacement in 725, 108A and unnul-
led 741 sockets allowing instant system performance
improvement without redesign.

The OP-05 is an excellent choice for a wide variety of
applications including strain gauge and thermocouple
bridges, high gain active filters, buffers, integrators, and
sample and hold amplifiers. For dual matched versions,
refer to the OP-10 data sheet.

FEATURES .

m lowNoise .......... 0.6uV p-p Max., 0.1 to 10Hz
® Low Driftvs. Temp .............. 0.5uV/°C Max
m» Low Driftvs. Time ........... 0.3uV/Month Typ
B LowBiasCurrent. . ................. 2.0nA Max
LlowVes. . ..ottt 0.15mV Max
®HighCMRR. . ..................... 114dB Min
B HighPSRR....................... 100dB Min
® HighGain ..................... 300,000 Min
B High Rjp Diff ..................... 30MQ2 Min
® HighRjnhCM .................... 200GS2 Typ
B HighSlewRate ............... 0.25V/usec Typ
®® Internally Compensated ..... Stable to 500pF Load
m EasytoUse................... FullyProtected
m Easy Offset Nulling ... ........... Single 20k§2 Pot

m® Fits 725, 108A and 741 Sockets

SIMPLIFIED SCHEMATIC
v+
R2A R283
® A o= g) A7
NULL  EXT. NULL
20k p.
RIA POT. RI8
€ o+
Qs Q10
N
o7 an Qi
Qs 1+ OuTPUT
i}
o c2
rw'z‘g#mu €39 a7
INPUT
L Q16
RS RS.
¥ oz
a2y a24, Q13

INVERTING R4
INPUT

®

) mssf C) re m:
v-
PIN CONNECTIONS AND ORDERING INFORMATION
TOP VIEW
Vos TRIM 8
' —® 14 /
[ 7 Ve
—{e o 2— —13
" Vos TRIM 2—] 9 Vos TRIM Vos TRIM 3—] —12 Vos TRIM NVERTING
INV. INPUT 3—] : Ee ve INV. INPUT 4— 11 ve INPUT 2 6 0UTPUT
NON-INV. INPUT 4—] :D—' 7 OUTPUT . INPUT 5—:D—'——|o oUTPUT
v 5—Q—8 V- e —*° NON-INVERTING 3 s
7— s INPUT
4 V- (CASE)
10 PIN FLATPACK (L-Suffix) 14 PIN DIP (Y-Suffix) TO-99 (J-Suffix)
ORDER: OP-05AL ORDER: OP-05AY OP-05EY ORDER: OP-05AJ OP-05EJ
OP-05L OP-05Y OP-05CY OP-05J OP-05CJ




OP-05

ABSOLUTE MAXIMUM RATINGS

Supply Voltage +22V
Internal Power Dissipation (Note 1) 500mW
Differential Input Voltage +30V
Input Voltage (Note 2) +22V

Output Short Circuit Duration Indefinite

Storage Temperature Range -65°C to +150°C
Operating Temperature Range
OP-05A, OP-05
OP-05E, OP-05C

Lead Temperature Range (Soldering, 60 sec)

-55°C to +125°C
0°C to +70°C
300°C

NOTES:

Note 1: Maximum package power dissipation vs. ambient temperature.

Maximum Ambient
Temperature for Rating

Package Type
TO-99 (J)
Dual-in-Ling,(Y)
Flat Pack (L)

100°C

Derate Above Maximum
Ambient Temperature

80°C 7.1mW/°C
10.0mW/°C
62°C 5.7mW/°C

Note 2: For supply voltages less than £22V, the absolute maximum input voltage is equal to the supply voltage.

OFFSET VOLTAGE TEST CIRCUIT

LOW FREQUENCY NOISE TEST CIRCUIT

200K
N
500
VAV
OP-05A b—OV,
+ Vo
.
°3"3000

loon
ouTPUT

Ia.m

1oon

A . As10Hz FILTER

'/
INPUT REFERRED NOISE + =0« STV/CT

25,000 28,000 - 2000V/em

OFFSET NULLING CIRCUIT

BURN-IN CIRCUIT

APPLICATIONS INFORMATION

OP-05 Series devices may be fitted directly to 725 and 108/108A
Series sockets with or without removal of external compensation
components. Additionally, OP-05 may be fitted to: unnulled 741
Series sockets; however, if conventional 741 nulling Circuitry is in
use, it should be modified or removed to enable proper OP-05
operation. The OP-05 provides stable operation with load capaci-
tances up to 500pF and +10V swings; larger capacitances shouid be
decoupled with a 509 decoupling resistor. The designer s

cautioned that stray thermoelectric voltages generated by dissimilar
metals at the contacts to the input terminals can prevent realization
of the drift performance indicated. Best operation will be
obtained when both input contacts are maintained at the same
temperature, preferably close to the temperature of the device's
package. Special selections for tight drift performance with any
specified source resistance are available; contact the factory for
details.




OP-05

ELECTRICAL CHARACTERISTICS OP-05A OP-05
These specifications apply for Vg = £18V, Tp = 25°C, unless otherwise noted.
Parameter Symbol Test Conditions Min Typ Max Min Typ Max - | Units
Input Offset Voltage Vos - 0.07 0.15 - 0.2 05 mV
Long Term Input Offset Voltage Stability Vos/Time (Note 1) —_ 0.2 1.0 - 0.2 1.0 MV/Mo
Input Offset Current los - 7 20 - 1.0 28 - nA
ln.pul Bias Current g - +7 *20 - o 30 nA
Input Noise Voltage enp-p 0.1Hz to 10Hz (Note 2) — 0.35 0.6 - 0.35 0.6 HV p-p
fo = 10Hz (Note 2) - 103 18.0 - 103 180
Input Noise Voitage Density e, fo = 100Hz (Note 2) - 1100 13.0 —_ 10.0 13.0 nVI\/Hz
fo = 1000Hz (Note 2) -~ | 96 1.0 - 9.6 1.0
Input Noise Current inp-p 0.1Hzto 10Hz  (Note 2) - 14 30 - 14 30 PAp-p
fo = 10Hz (Note 2) - 0.32 0.80 - 0.32 0.80
Input Noise Current Density in fo = 100Hz (Note 2) e 0.14 0.23 - 0.14 0.23 PAA/Hz
fo = 1000Hz (Note 2) - 0.12 0.17 —_ 0.12 0.17
Input Resistance - Differential Mode Rin 30 80 - 20 60 — MQ
Input Resistance - Common Mode RincMm - 200 - - 200 —_ GQ
Input Voltage Range CMVR +135 140 - 135 +14.0 - v
Common Mode Rejection Ratio CMRR Vem = ICMVR 114 126 - 114 126 - dB
Power Supply Rejection Ratio PSRR Vg =13V to 218V 100 110 — 100 110 - dB
R = 2k, Vv, =110V 300 500 - 200 500 -
Large Signal Voltage Gain Ao R >50082, Vo= + 5v 150 500 —_ 150 500 - V/imV
Vv, =t3v
R > 10k2 t125 | t130 _— 125 | 130 -
Maximum Output Voltage Swing Vom R = 2kQ +120 +128 —_ *12.0 +128 J— v
Ry > 1k§2 105 120 - 105 +120 —_
Slewing Rate SR R = 2kQ - 0.25 - - 0.25 - V/usec
Closed Loop Bandwidth BW AycL = 1.0 - 1.2 —_ - 12 —_ MHz
Open Loop Output Resistance Ro Vo =0, 'o =0 - 60 - - 60 —_— Q
Power Consumption Pd v,-tav :: :O ;20 :: :0 ;20 mw
Offset Adjustment Range Rp = 20k$2 —_ 4 —_ —_— 4 - mV
The following specifications apply for V¢ = £15V, -55°C < Ta < +125°C, unless otherwise noted.
Input Offset Voltage Vos _ 0.10 024 - 03 0.7 mv
Average Input Offset Voitage Drift
Without External Trim TCVqe - 0.3 09 e 0.7 20 w/°c
With External Trim TCVosn Rp = 20k J— 0.2 05 - 0.3 1.0 “v/oc
Input Offset Current los - 1.0 4.0 - 18 5.6 nA
Average Input Offset Current Drift TClyg - 5 25 . e 8 50 pA/°C
Input Bias Current g —_— +1.0 +40 - 120 6.0 nA
Average Input Bias Current Drift TClg - 8 25 - 13 50 pA/°C
Input Voltage Range CMVR +13.0 135 - 130 +135 - v
Common Mode Rejection Ratio CMRR Vem © * CMVR 110 123 - 110 123 - dB
Power Supply Rejection Ratio PSRR V¢ = +3vtot18v 94 106 - 94 106 - dB
Large Signal Voltage Gain Ao Ry = 2kS2, v0 =+ 10V 200 400 _ 150 400 —_ V/imV
Maximum Output Voltage Swing Vom R_ = 2k +£120 126 — J*120 3126 —— v

NOTE 1: Long Term Input Offset Voltage Stability refers to the averaged trend line of Vos vs. Time over extended periods after the first

30 days of operation. Excluding the initial hour of operation, changes in Vos during the first 30 operating days are typically 2.5uv
refer toltypical performance curve, Parameter is not 100% tested; 90% of units meet this specification.
NOTE 2: Parameter is not 100% tested; 90% of units meet this specification.
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ELECTRICAL CHARACTERISTICS OP-05E " OP-05C
These specifications apply for V¢ = 15V, Ta = 25°C, unless otherwise noted.
Parameter Symbol Test Conditions Min | Typ Max Min Typ | Max | Units
Input Offset Voltage Vos _ 0.2 05 — 0.3 1.3 mV
Long Term Input Offset Voltage Stability Vosnim" (Note 1) —_ 0.3 1.5 —_ 0.4 2.0 MV/Mo
Input Offset Current los —_— 1.2 38 - 18 6.0 nA
Input Bias Current g —_ +1.2 +40 - 18 +70 nA
Input Noise Voltage enpp 0.1Hz to 10Hz (Note 2) — 0.35 0.6 - 0.38‘ 0.65 MV p-p
fo = 10Hz {Note 2) —_ 103 18.0 - 105 200
Input Noise Vol(age Density en fo = 100Hz {Note 2) —_ 10.0- 13.0 —_ 10.2 135 nV\/Hz
'o = 1000Hz (Note 2) - 9.6 110 - 9.8 15
Input Noise Current ;np_p 0.1Hz to 10Hz (Note 2) J— 14 30 - 15 35 PApP-p
fo = 10Hz (Note 2) — 0.32 0.80 — 0.35 0.90
Input Noise Current Density in fo = 100Hz (Note 2) J— 0.14 0.23 . 0.15 0.27 pAI\/Hz
fo = 1000Hz (Note 2) - 0.12: 0.17 —_ 0.13 0.18
Input Resistance — Differential Mode Rin 15 50 —= 8 33 —— MQ
Input Resistance — Common Mode HinCM — 160 - - 120 - GQ
Input Voltage Range CMVR +135 +140 - +13.0 +140 —_ v
Common Mode Rejection Ratio CMRR ch = iCMVR 110 123 —_ 100 120 —_ dB
Power Supply Rejection Ratio PSRR Vg=%3Vito118v 94 107 —— 90 104 — dB
RL = 2k, v, = t10v 200 500 - 120 400 -
Large Signal Voltage Gain Avo R > 50082, -Vo -+ 5V 150 500 o 100 400 ° — V/mV
Vg = *3v
R >10kQ *£125 +13.0 - 120 £13.0 —
Maximum Output Voltage Swing Vom R =2k +12.0 +128 - +115 +128 — v
R =1k 105 [+120 - - +12.0 -
Slewing Rate SR R =2k - 0.25 - — 0.25 —— V/usec
Closed Loop Bandwidth BW AycL = +10 —— 1.2 - —— 1.2 - MHz
Open Loop Output Resistance Ry Vg=0,1,=0 — 60 —— --— 60 - Q
J— 90 120 - 95 150
Power Consumption Py v, - tav . 4 6 __ 4 8 mw
Offset Adjustment Range Rp =20kS) — 4 - — 4 — mV
The following specifications apply for V¢ = 15V, 0°c< Ta < +70°C, unless otherwise noted.
Input Offset Voltage Vos —— 025 0.6 - 0.35 1.6 mV
Average Input Offset Voltage Drift
Without E xternal Trim TCVq {Note 2) - 0.7 2.0 —_ 12 45 o
With External Trim TCVqen Rp = 20k§2 (Note 3) - 0.2 0.6 — 0.4 15 wrc
(Note 2)
Input Offset Current los — 1.4 5.3 - 20 8.0 nA
Avarage Input Offset Current Drift TClg, (Note 2) — 8 35 — 12 50 pA/°C
input Bias Current s - +15 +55 —— 22 9.0 nA
Average Input Bias Current Drift TClg (Note 2) — 13 35 - 18 50 pA/°C
Input Voltage Range CMVR 130 135 - +13.0 £13.5 - \Y
Common Mode Rejection Ratio CMRR Vewm = * CMVR 107 123 - 97 120 - dB
Power Supply Rejection Ratio PSRR Vg=£3Vto 18V 90 104 -= 86 100 - dB
Large Signal Voltage Gain Avo R > 2«82, Vo =t10v 180 450 —_ 100 400 - V/mV
Maximum Output Voltage Swing Vom R > 2k, +120 126 - +11.0 12,6 - v

NOTE 1: Long Term Input Offset Voltage Stability refers to the averaged trend line of Vos vs. Time over extended periods after the first
30 days of operation. Excluding the initial hour of operation, changes in Vos during the first 30 operating days are typically 2.5uV -
refer to typical performance curvel. Parameter is not 100% tested; 90% of units meet this specification.

NOTE 2: Parameter is not 100% tested; 90% of units meet this specification.
NOTE 3: Devices are tested in oil bath environment at 75°C. Adjustments are made for heat sink capabilities of oil.
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TYPICAL PERFORMANCE CURVES
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TYPICAL PERFORMANCE CURVES
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ULTRA-LOW

0P-0

OFFSET VOLTAGE OP AMP

GENERAL DESCRIPTION

The OP-07 Series represents a breakthrough in mono-
lithic operational amplifier performance—Vos of 10uV,
TC Vos of 0.2uV/°C and long term stability of 0.2uV/month
are achieved by a low noise, chopper-less bipolar input
transistor amplifier circuit. Complete elimination of external
components for offset nulling, frequency compensation
and device protection permits extreme miniaturization and
optimization of éystem Mean-Time-Between-Failure Rates
in high performance aerospace/defense and industrial appli-
cations. Excellent device interchangeability provides reduced
system assembly time and eliminates field recalibrations.

True differential inputs with wide input voltage range and

FEATURES

= Ultra-lowVos. ... .................. 10 uv
B Ultra-Low VosDrift. . ............. 0.2uv/°C
B Ultra-Stablevs Time . . .......... 0.2 uV/Month
@ Ultra-low Noise ................ 0.35 uVp-p
B No External Components Required

@ Replaces Chopper amps at Lower Cost

B Single Chip Monolithic Construction

B High Common Mode Input Range ...... +14.0V
B Wide Supply Voltage Range ...... +3V to £18V
B Fits 725, 108A/308A, 741 Sockets

outstanding common mode rejection provide maximum
flexibility and performance in high noise environments
and non-inverting applications.. Low .bias currents and
. extremely high input impedances are maintained over the
entire temperature range.

- stable integrators, precision summing amplifiers for analog
computation and test equipment and in ultra-precise voltage
threshold detectors and comparators. The OP-07 is

Low cost, high volume production of OP-07 is achie-
ved by electronic adjustment of an on-chip offset trim-
ming network during initial factory testing. The OP-07

provides unparalleled performance for low noise,
high accuracy amplification of very low level signals in

recommended as a replacement for modular and monolithic
chopper-stabilized amplifiers where reductions in cost, noise,
size and power consumption are required. Devices are avail-
able in chip form for use in hybrid circuitry. The
OP-07 is a direct replacement for 725, 108A/308A, and
OP-05 émplifiers; 741-types may be directly replaced

transducer applications. Other applications include use in

by removing the 741’s nulling potentiometer.

SIMPLIFIED SCHEMATIC

PIN CONNECTIONS AND ORDERING INFORMATION

Ve

= R28¥.
2478 (opTioNAL NULLY

L
o3

#NOTE. R2A & R2B ARE ELECTRONICALLY ADJUSTED ON CHIP
AT FACTORY FOR MINIMUM INPUT OFFSET VOLTAGE.

vos m:-//

) 7 Ve
'"Yﬁ%!l!“z 8 OUTPUT
TO0-99 (J-Suffix)
uou-lmxlz,?'rma 3 s ORDER: OP-07AJ
4 V- (CASE) oP-07J
OP-07EJ
OP-07CJ
- ® — 14
. 2— —13
Vos TRIM 3—] —12 Vos TRIM
INV. INPUT 4— — 1 ve
NON-INV. INPUT 5 — :D—l— —10 OUTPUT
v- 6— —9

14 PIN DIP (Y-Suffix)

ORDER: OP-07AY
oP-07Y
OP-07EY
0P-07CY

7 —8

TOP VIEW

6-22

e RS A S5




OP-07

ABSOLUTE MAXIMUM RATINGS

Supply Voltage : 22V Storage Temperature Range -65°C to +150°C
Internal Power Dissipation (Note 1) 500mwW Operating Temperature Range .
Differential Input Voltage +30V OP-07A, - OP-07 -55°C to +125°C”
Input Voltage (Note 2) +22V OP-07E, OP-07C 0°C to +70°C

Output Short Circuit Duration Indefinitt  Lead Temperature Range (Soldering, 60 sec) 300°C
NOTES:
Note 1: Maximum package power dissipation vs. ambient temperature.
Maximum Ambient Derate Above Maximum

Package Type ‘Temperature for Rating Ambient Temperature

TO-99 (J) 80°C 7.1mW/°C

Dual-in-Line (Y) 100°C 10.0mW/°C
Note 2: For supply voltages less than 22V, the absolute maximum input voltage is equal to the supply voltage.

OFFSET VOLTAGE TEST CIRCUIT LOW FREQUENCY NOISE TEST CIRCUIT

+15V
1o 2 )
v 3.3k oUTPUT
200Kn 1000 3
MV v 4TuF
500 .
v - 15V -
0P-07A —OV, AA (A10Hz FILTER)
+ 2.5M0
Vo \/ 5mV/cm )
Vos* 2505 INPUT REFERRED NOISE = 2—5%‘% * 35,000 " 200nV/em

SEE NOISE PHOTO-PAGE 6+27

OPTIONAL OFFSET NULLING CIRCUIT ~ BURN-IN CIRCUIT

+ 18V

€

I
1
2

APPLICATIONS INFORMATION

OP-07 Series units may be fi.tted directly to 725, 108A/308A and The OP-07 provides stable operation with load capacita‘nces‘up to

OP-05 sockets with or without removal of external compensation or
nulling components. Additionally, OP-07 may be fitted to unnulled
741-type sockets; however if conventional 741 n