§8S5725-SSS5741:SSS747

High-Performance Operational Amplifiers

Functional Description

The SSS series are high-performance operational amplifiers de-
signed for systems demanding extremely high accuracy. Superior
DC and AC characteristics of low input offset voltage, low input
offset current, low input bias current and high large signal voltage
gain provide performance comparable to discrete or hybrid mod-
ules. The SSS series are functionally, electrically and pin-for-pin
equivalent to the PMI SSS series.

Distinctive Characteristics

® Superior DC and AC characteristics Vog, los, Avo. le,
CMRR, PSRR

o 100% reliability assurance testing in compliance with
MIL-STD-883
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ORDERING INFORMATION $8S725 FREQUENCY
Compensation
Component Values
Order Package Temperature P
Number Type Range
$85725J Metal Can —65°C-+125°C AvcL R1 C1 R2 C2
$85725BJ Metal Can —25°C - +85°C (2) {nF) () {nF)
o o
SSS725EJ Metal Can 0°C-+70°C 1000 470 10 — —
§557414 Metal Can —55°C - +125°C 100 47 10 - -
§85741CJ Metal Can 0°C- +70°C 10 27 50 270 15
§S8747K Metal Can —86°C - +125°C 1 10 50 39 20
888747Y Hermetic DIP —55°C - +125°C
SSS747M Flat Pak —65°C - +125°C
S8SS§747CK Metal Can 0°C- +70°C
S§8S747CY Hermetic DIP 0°C-+70°C *Use R3 = 518 when the amplifier is operated with capacitive loads.
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MAXIMUM RATINGS HIGH PERFORMANCE INSTRUMENTATION OP AMP §88725
Supply Voltage +22V
Internal Power Dissipation (Note 1)
P 500mW
Metal Can {TO-99)
Differential Input Voltage +5V
Input Voltage (Note 2} 22V
Storage Temperature Range —65°C to +150°C
Operating Temperature Range
855725 —55°C to +125°C
$SS725B —25°C to +85°C
SSS725E 0°Cto +70°C
Lead Temperature (Soldering, 60 sec.) 300°C
Output Short-Circuit Duration Indefinite
ELECTRICAL CHARACTERISTICS
(Vs = +15V, Ta = 25°C Unless Otherwise Noted) §8S8725/725E §8S725B
Symbol Parameter Condition Min. Max. Min. Max. Units
input Offset Voltage
Vos (Without external trim) Rs < 20k 0.5 0.75 mv
los Input Offset Current 5.0 5.0 nA
Ig Input Bias Current 80 80 nA
fo = 10Hz 15.0 15.0 nV/y/Hz
o, Input Noise Voltage (Note 3) fo = 100 Hz 9.0 9.0 nV/\/Hz
fo = 1kHz 7.5 7.5 nV/\/Hz
fo = 10Hz 1.2 1.2 pA/\/Hz
in Input Noise Current (Note 3) fo = 100Hz 0.6 0.6 pA/\/Hz
fo = tkHz 0.25 0.25 pA/\/Hz
Rin Input Resistance 0.7 0.7 M
. ) R_ > 2kQ
Ayo Large Signal Voltage Gain Vg =210V 1,000,000 1,000,000
R > 10k £12.5 125 v
Vom Maximum Output Voltage Swing R 2 2k +12.0 £12.0 \
RL = 1k2 £11.0 £11.0 v
CMVR Input Voltage Range +13.6 +13.6 v
CMRR Common Mode Rejection Ratio Rs < 20k2 120 110 dB
PSRR Power Supply Rejection Ratio Rg < 20k 5.0 5.0 uVvIiv
Pgd Power Consumption 120 120 mwW
R > 5009
Ayvo Large Signal Voitage Gain Vo =05V 100,000 100,000
Vg=13V
Pq Power Consumption Vg =+3V 6 6 mW
The Following Specifications Apply Over The Operating Temperature Range
$88725 S$SS725E 8887258
Symbol Parameter Condition Min. Max. Min. Max. Min. Max. Units
Vos Input Offset Voltage R < 20k 0.7 0.6 1.0 mv
{Without external trim)
Average Input Offset Voltage Drift - 2.0 28 v/ee
{Without external trim) (Note 4) Rs =502 20 (Note 3) Note3) | *V/
Average Input Offset Voltage Drift - 1.0
{With external trim} {Note 4} Rs =509 10 06 (Note 3) wvre
Ta MAX. 4.0 5.0 5.0 nA
los Input Offset Current TA MIN. 18.0 7.0 14.0 nA
Average Input Offset Current Drift 90 40 90 pA/°C
{Note 3} (Note 3)
. Ta MAX. 70 80 80 nA
Ig Input Bias Current TA MIN. 180 100 150 nA
CMRR Common Mode Rejection Ratio Rg < 20kQ 110 115 106 dB
PSRR Power Suppty Rejection Ratio Rs < 20kQ 8.0 7.0 8.0 uviv
. . Vo= +10V; Ta MAX. | 1,000,000 1,000,000 1,000,000
Avo Large Signal Voltage Gain R, > 2k2; TA MIN. | 500,000 800,000 500,000
Vom Maximum Output Voltage Swing R > 2k +12.0 +12.0 +£12.0 \"

Notes 1. Derate at 6.8 mW/°C for operation at ambient temperatures above 75°C.

For supply voltages less than *22V, the absolute maximum input voltage is equal to the supply voltage.

Parameter is not 100% tested. 90% of all units meet these specifications.

Thermoelectric voltages generated by dissimilar metals at the contacts to the input terminals can prevent the realization of the performance
indicated if both sides of the contacts are not kept at approximately the same temperature. Therefore, the device ambient temperature should not
be altered without simultaneously changing the contact temperature.

sLN
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MAXIMUM RATINGS HIGH-PERFORMANCE FREQUENCY COMPENSATED OP AMP $8S8741/741C
Supply Voltage
SSS741 22V
S§SS741C +18V
Internal Power Dissipation (Note 1) 500mwW
Differential Input Voltage +30V
Voltage between Offset Null and V™ +0.5V
Input Voltage (Note 2) +15V
Output Short-Circuit Duration {(Note 3) Indefinite
Operating Temperature Range
§55741 —55°C to +125°C
$55741C 0°C to +70°C
Storage Temperature Range —65°C to +150°C
Lead Temperature {Soldering, 60 sec.) 300°C
ELECTRICAL CHARACTERISTICS (Ta = 25°C) (Note 4) sss7a1 $85741C
Symbol Parameter Conditions Min. Max. Min. Max. Units
Vos Input Offset Voltage Rg < 650k 2.0 5.0 mVv
los Input Offset Current 5.0 20 nA
Ig Input Bias Current 50 100 nA
Rin Input Resistance 20 1.0 M
Ayo Large-Signal Voltage Gain Vs =215V, AL > 2kq 100 50 VimV
Vout =10V
Vom Output Voltage Swing Vs=+15V. R > 10k *12 +12 v
R = 2kQ +10 10 A\
CMVR Input Voltage Range Vg=t15V +12 +12 A\
Vg = £20V 15
CMRR Common Maode Rejection Ratio Rs < 50k 80 70 dB
PSRR Power Supply Rejection Ratio Rs < 50k 100 150 wIv
Pd Power Consumption Vg < 15V 85 85 mwW
The Following Specifications Apply Over the Operating Temperature Range
Vos Input Offset Voltage Rg < 50k 3.0 6.0 mVv
los Input Offset Current 10 50 nA
I Input Bias Current 100 200 nA
Ayo Large-Signal Voltage Gain Vg =116V, R > 2k 2 % Vimy
Vout = 10V
Vom Output Voltage Swing :Tf;;iz’ RL>10ka :(2) i:z z
CMVR Input Voltage Range Vg =20V +15 \"
CMRR Common Mode Rejection Ratio Rg < 50k 80 70 dB
PSRR Power Supply Rejection Ratio Ry < 50kQ 100 150 uviv
Notes 1. Derate metal can package at 6. 8mW/°C for operation at ambient temperatures above 75°C.
2. For supply voltages less than 15V, the maximum input voltage is equal to the supply voltage.
3. Shortcircuit may be to ground or either supply. Rating applies to +125°C case temperature or +75°C ambient temperature.
4. The S5S741 specifications apply for +6V < V¢ < $20V. The 885741C specifications apply for vg=x15V.
GUARANTEED PERFORMANCE
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MAXIMUM RATINGS HIGH-PERFORMANCE DUAL FREQUENCY COMPENSATED OP AMP SSS747/747C

Supply Voltage

S$SS8747 +22V

§8S747C +18V
Internal Power Dissipation {(Note 1)

DIP, Metal Can 800mwW

Flat Package 500mwW
Differential Input Voltage +30V
Voltage between Offset Null and V™ +0.5V
Input Voltage (Note 2) +15V
Output Short-Circuit Duration (Note 3) Indefinite

Operating Temperature Range
SSS747
§85747C

—55°C to +125°C
0°C to +70°C

Storage Temperature Range —65°C to +150°C
Lead Temperature {Soldering, 60 sec.) 300°C
ELECTRICAL CHARACTERISTICS (Ta = 25°C) (Note 4)
§88747 §8§747C
Symbol Parameter Conditions Min. Max. Min. Max. Units
Vos Input Offset Voltage Rg < 60k 2.0 5.0 mvV
los Input Offset Current 5.0 20 nA
Ig Input Bias Current 50 100 nA
Rin Input Resistance 2.0 1.0 MQ
Avo Large Signal Voitage Gain f‘/:; 2 :?o'\)’s =15V, 100 50 Vimv
Vom Output Voltage Swing ;f:; i; R > 10k z:g . z
=1 + \Y
CMVR Input Voltage Range ://: . t;g\\; 5 v
CMRR Common Mode Rejection Ratio Rs < 50k 80 70 dB
PSRR Power Supply Rejection Ratio Rg < 50k$2 100 150 uViv
Py Power Dissipation Vg < £16V 85 85 mw
cs Channel Separation 100 dB
The Following Specifications Apply Over The Operating Temperature Ranges
Vos Input Offset Voitage R < 50k 3.0 6.0 mv
tos Input Offset Current 10 50 nA
is Input Bias Current 100 150 nA
Avo Large Signal Voltage Gain ;i 1’;2:' Vo =210V, 25 2 Vimv
Vom Output Voltage Swing :s::;i;:' RL>10ka i}g 10 ://
CMVR Input Voltage Range Vg = 20V +15 A
CMRR Common Mode Rejection Ratio R < 50k$2 80 70 dB
PSRR Power Supply Rejection Ratio Rg < 50k$2 100 150 uVIV

Notes 1. Derate metal can package at 6. 8mW/ C for operation at ambient temperatures above 30°C, the dual-in-line package at 9mwW/°C for operation at
ambient temperatures above 60° C, and the Fiat package at 5. 4mW/°C for operation at ambient temperatures above 57°C.
2. For supply voltages less than + 15V, the absolute maximum input voltaga is equal to the supply voltage.
3. Short circuit may ba ground or either supply. Rating applies to 125°C case temperature or +60°C ambient temperature for each side.
4. The S55747 specifications spply for $6V < v, < $20V, unless otherwise noted. The SSS747C specifications apply for 5V < Vg < +15V, unless

otharwise noted.
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Thermocouple Amplifier

TYPICAL APPLICATIONS
§88725
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Notes:

(1) R4’ is adjusted so that the sum of R4’ and the thermocouple
circuit resistance equals the correct value for R.

{2) See Frequency Compensation Circuit.
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High Gain Non-Inverting Amplifier
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For ideal resistors and open loop gain greater
than 108, in a +1000 gain configuration, the
gain error will be less than 0.1% and input
impedance will be greater than 700 M.
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Differentiator
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Metallization and Pad Layouts
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