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g ANALOG Ultra-Precision
lDEVICES ~_  Operational Amplifier

CES INC LSE Dy
TRNALOE DEVICES NG OP-177

1.1 Scope. This specification covers the detall requirements for an ultra-precision operational
amplifier.

It is highly recommended that this data sheet be use& as a baseline for new military or
aerospace spec control drawings.

1.2 Part Number. The complete part numbers per Table 1 of this specification follow:

Devic Part Number Package
A OP-177AZ/883 2
B OP-177BZ/883 z
B OP-177BRC/883 RC
1.23  Case Outline.
Letter Case Qutline (Lead finish per MIL-M-38510)
z 8-lead ceramic dual-in-line package (CERDIP)
RC 20-contact hermetic leadless chip carrier (LCC)
1.3 Absolute Maximum Ratings. (T, = +25°C, unless otherwise noted)
SUPPlY VOIGE ..coceicimiinicininescesessisssrsnssssnsnns crenrenesereneesas .22V
Internal Power Dissipation . . . ....500MW
Differential Input Voltage........c.eeeveneiinsinsinsrens +30V &)
Input Voltage (Note 1).....ccccnuveierinieens +22V w
Output Short-Circuit Duration " Indefinite =
Storage Temperature...........c.ccuvceesesesssenss -65°C to +150°C %
Lead Temperature (soldering, 60 sec) +300°C <
Operating Temperature Range -55°C to +125°C 32'
DICE Junction Temperature (T )....... +150°C %
NOTES: E
1. For supply voltages less than 22V, the absolute maximum input voitage is equal to the supply voltages. o
w
o
1.5 Thermal Characteristics: e)

Thermal Reslistance, CERDIP (Z) package:

Junction-to-Case (8 ) = 26°C/W MAX
Junction-to-Ambient (© ;) = 119°C/W MAX

Thermal Resistance, LCC (RC) package:

Junction-to-Case (8 ) = 35°C/W MAX
Junction-to-Amblent (6 JA) = 110°C/W MAX
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TJABLE 1

Vg = +18V; Rg = 50011; T, = +25°C unless otherwise specified.

 ANALOG DEVICES INC

' OP-177/883
LIMITSA LIMITS B

Characteristic Symbol  Special Conditions Min Max Min Max Units
Input Offset Vos - 10 - 25 v
Voltage 65°C<T, < +125°C - 20 - 55
Average Offset TCVpg B5°C<T,<+125°C - 0.1 - 0.3 uV/°C
Voltage Drift
Input Offset los - 10 - 15
Current -55°C<T, < +125°C - - 1.5 - 2.0 nA
Input Bias g L - - -0.2 1.5 0.2 2.0 NA
Current -55°C <1, < +125°C 0.2 4.0 0.2 4.0

R =2 10ka +13.5 - £135 -

R =22k +12,5 - +125 - v
Output Voltage Vo R =2 1kD +12.0 - +12.,0 -
Swing R =22k0 +12.0 - +12.0 -

-55°C< T, < +126°C ’
Supply Current - loy No Load - 2.0 - 2.0 mA

No Load, Vs = +3V -- 0.75 - 0.75

No Load - 60 - .60
Power Py No Load - 75 - 76 mwW
Dissipation -65°C<T A S +125°C .

No Load, Vs = +3V - 45 - 45 mwW
Slew Rate SR R, =2 2k0, G, = 50pF 0.1 - 0.1 - V/us
12-222 OPERATIONAL AMPLIFIERS REV. 0
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ANALOG DEVICES INC

TABLE {

Vs = +15V; Rg = 50011; TA =

0P-177

+25°C unless otherwise specified.

OP-177/883
LIMITS A LIMITS B

Characteristic Symbol  Special Conditions Min Max Min Max Units
Common-Mode Vo = IVR = 13V 130 - 130 - dB
Rejection CMR Vou = IVR = x13V 120 - 120 -

-55°C T, < +125°C
Input Voltage IVR 13 - +13 - v
Range (Note 1) -65°C< T, < +126°C +13 - +13 -
Power Supply Vg = #3Vto +18V 120 -- 115 - dB
Rejection Ratio PSRR Vs = +3Vto +18V 120 - 110 -

55°C< T, < +125°C
Input Noise e, fo = tHzto 100Hz - 150 - 150 "VRMs
Voltage (Note 2)
Input Noise N fo = 1Hz to 100Hz - 8 - 8 PAqus
Current (Note 2)
Open Loop Ao R, 22k, Vg = =10V 5000 - 5000 - V/mv
Voltage Gain R, > 2k, Vo = x{0V 2000 - 2000 -

B5°C<T,< +125°C
Small-Signal BW Ay = +1 0.4 - 04 - MHz
Bandwidth
Input Offset Vogadi+ Rp= 20k 0.5 - 0.5 - mv
Adjustment Vgsadi-  Rp= 20k - 0.5 - 0.5
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TABLE 1 'li\}\liAILOG”b‘E*ViICES INC

Vs = +15V; Rs = 500(1; TA = +25°C unless otherwise specified.

-OP-177/883
. . LIMITS A LIMITS B
Characteristic Symbol  Special Conditions Min Max Min Max Units
Output Short lgot - 65 - 65 mA
Circuit Isc- ’ .85 - 65 -
NOTES:
1. VR is defined as the VCM range used for the CMR test.
2,  This parameter Is 100% tested.
TABLE 2
OP-177/883
Electrical Test Requirements
For Class B Devices
MIL-STD-883 Subgroups (see Table 3) .

Test Requirements

Interim Electrical 1
Parameters (Pre Burn-In)

Final Electrical Test
Parameters 1*%,2,3,4,5,6

Group A Test Requirements 1,2,3,4,5,6,7,8

* PDA applles to Subgroup 1 only.
No other Subgroups are included in PDA.
VOS is excluded from PDA calculation.

REV. 0
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Group A Inspection

Vg = £15V; Rq = 501); Vou = 0V; T, = T, unless otherwise specified.

bSE D WE DA1LAOD OO4120L 2T5 WEANA 0oP-177

OP-177/883
Limits A Limits B
Characteristic Symbol Special Conditions MIN MAX MIN MAX Units
Subgroup 1. log ’ - 1.0 - 15 nA
Ty = +26°C
lg 0.2 15 0.2 2.0 nA
CMR VCM = +13V 130 - 130 - dB
PSRR Vs = +3Vto +18V 120 - 115 - dB
Ao R, =2k, V, = 210V 5000 - 5000 - V/mvV
RL > 10k +13.5 -~ +13.5 --
Vo RL > 2k0 +12.5 - +12.5 - . \ 2
RLz1kﬂ 120 . - +12.0 - i
™
=
o
Py No Load - 60 - 60 s
No Load, Vg = +3V ~ 45 - 45 mW <
-
<
Z
Vogadl+ R, = 20k 0.5 - 05 - my 2
<C
5
Vosadi-  Rp = 20k - 0.5 - 0.5 mv %
'sc*’ - 65 - 65 mA
'SC' -65 - -65 - mA
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IABLE3 ANALOG DEVICES INC -
Group A Inspection
Vs = £15V; Rs =. 500; VCM = oY; TA =T N unless otherwise specified.

OP-177/883
Limits A - Limits B
Characteristic Symbol Special Conditions MIN MAX MIN MAX Units
Subgroup 2. log - 15 - 2.0 nA
TA = +125°C
s 0.2 40 0.2 4.0 nA
CMR Vo = £18V 120 - 120 - dB
PSRR Vg = +aVto £18V 120 - 10 - dB
Avo RL > 2k0, Vo = +10V 2000 -- 2000 - V/mv
Vo R 2 2k . 12 - 12 - 1
Py NolLoad . - 75 - 75 mwW
Subgroup 3. All Tests, Limits and Conditions are the same as
T, = -55°C Subgroup 2.
Subgroup 4. Vos S 10 - 25 uwv
T, = +25°C
Subgroup 5. Vos - 20 - 55 oW
Ty = +125°C
Subgroup 6. Vos - 20 - 55 w
T, =-56°C
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L " ANALOG DEVICES INC :

— 0T

JABLE 3
Group A Ingpection

VS = %15V; Rs = 501; VCM = 0V, TA =T 4 unless otherwise specified.

OP-177/883
mits A Limits B
Characteristic Symbol Special Conditions MIN MAX MIN MAX Units
Subgroup 7. BW Ay = +1 04 - 0.4 - MHz
T, = +26°C
SR R_=2kn, C_=50pF 0.1 - 0.1 - V/us
Subgroup 8. TCVqs - 0.1 - 0.3 uwv/°c

-55°C < Tps +125°C

nN
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-3.2.1 Simplified Schematic and Pin Connections ANALOG DE VICES INC
v+ (7: -
SR2A* S n2se
Pd (OPTIONAL > h
NOTE: ® ‘t o, Nt EO—EL = (> Cb e 3
R2A AND R28 ARE < RiA 1; R1B -|_
ELECT??BHCALLV < Q1o

D) CHIP y
AT FACTOR : . : Vs :
€ a0

@ 'g‘“ c2 a7 - R10
RB
Q26 Q20
a1s
. ams
) R6 R8O

NON-
INVERTING ©
INPUT

INVERTING
INPUT 026

Vos TRIM[T] [5]Vos TRIM
~IN EI|_ N [ 7] v+
+N[3] [6 Jout
V- n‘ﬂ NC.

8-PIN
HERMETIC DIP
(RC-Suffix) . (2-Suffix)

3.2.4 Microcircuit Group Assignment. This microgcircuit is covered by microcircuit group 49.

4.2  Life Test/Burn-In Circuit

+20V

NULL

-2V

Z PACKAGE
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