ANALOG Low-Noise Precision
DEVICES Operational Amplifier

0P-217

1.0 SCOPE

This specification covers the detail requirements for a low-noise precision high speed
operational amplifier.

it is highly recommended that this data sheet be used as a baseline for new military or
aerospace spec contro! drawings.

1.2 Part Number. The complete part numbers per Table 1 of this specification follow:
Device Part Number Package
A OP-27AJ/883 J
B OP-27BJ/883 J
A OP-27AZ/883 4
B OP-27BZ/883 2z
B OP-27BRC/883 RC

1.2.3 Case Outline.

Letter Case Outline {Lead finish per MIL-M-38510
J 8-lead metal can (TO-99)
4 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 Voltage " +22V
Internal Power Dissipation e et bs 500mwW
Input Voltage (Note 1) 122V
Output Short-Circuit Duration.................. Indefinite
Differential input Voltage (Note 2). +0.7V
Differential Input Current (Note 2)......... +25mA
Storage Temperature Range . . -65°Cto +150°C
Operating Temperature Range -55°Cto +125°C
Lead Temperature (Soldering, 60 SEC).....ccovcinniriininniincnceisssnmsissnsnsssessasssenens +300°C
DICE Junction Temperature Range (T )) -65"Cto +150°C

NOTES:

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

2. The OP-27 inputs are protected by back-to-back diodes. Current limiting resistors are not used in order
to achieve low noise. If differential input voltage exceeds £0.7V, the input current should be limited to
26mA.

REV. C OPERATIONAL AMPLIFIERS 12-155

OPERATIONAL AMPLIFIERS I
N



0P-21

1.5 Thermal Characterigtics:

Thermal Resistance, TO-99 (J) package:
Junction-to-Case (8 jr) = 45°C/W MAX
Junction-to-Ambient (6 ;,) = 150" C/W MAX

Thermal Resistance, CERDIP (Z) package:
Junction-to-Case (6 j) = 26°C/W MAX
Junction-to Ambient (8 ) = 119°C/W MAX

Thermal Resistance, LCC (RC) package:

Junction-to-Case (6 ;) = 35°C/W MAX
Junction-to-Ambient (8 ;) =1 10°C/W MAX
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TABLE 1

VS = £15V; Rs =500; TA = 25°C unless otherwise specified.

OP-27/883
LIMITS A IMITS B
Characteristics Symbol Special Conditions Min Max Min Max  Units
Input Offset Vos - 25 - 60 MY
Voltage -55°C < Tas< +125°C - 60 - 200 mY
Average Input TCVOS Unnulled
Offset Voltage -55°C < Ty <+125°C - 0.6 - 1.3  uV/°C
Current -55°C< Tps< +125°C - 50 - 85 nA
Average Input I - 140 - 155 nA
Bias Current -55°C < Tas +125°C - 160 - 95 nA
Input Voltage IVR 11 - 11 - \
Range (Note 1) 55°C < Ty <+125°C +10.3 - 110.3 - \
Common-Mode CMR Vom = IVR =111V 114 - 106 - dB
Rejection VCM =IVR = +10.3V 108 - 100 - dB
55°C < Ty <+125°C
Power Supply PSRR Vg =t4Vio £18V - 10 - 10 A
Rejection Ratio VS =1$4.5V to £18V - 16 - 20 VIV
55°C<Ty < +125°C
Large-Signal Vo =110V, R 2 2kn 1000 - 1000 - V/mV
Voltage Gain AVO VO =110V, RL > 6000 800 - 800 - V/imV
VO =110V, RL > 2kn 600 - 500 - VimV
-55°C < Ty < +125°C
Output Voltage RL > 2kn +12 - +12 - v
Swing VO RL > 6000 +10 - +10 - \
RL22kn +11.5 - +11.0 - v
-55°C < Tas +125°C
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TABLE { (Continued)

Vg = 15V; Rs =500; Ty = +25°C unless otherwise specified.

OP-27/883
LIMITS A LiMITS B
Characteristics Symbol Special Conditions Min Max Min Max  Units
Supply Current 'SY No Load - 4.67 - 4.67 mA
Power Dissipation P4 No Load - 140 - 140 mw
Offset Vosadi Rp = 10ka 10.5 - 0.5 - mV
Adjustment Range
Output Short- lgct - 70 - 70 mA
Circuit Current ISC' -70 - -70 - mA
Input Noise ®n fo = 1Hz to 100Hz - 50 - 50 NnVpms
Voltage (Note 2)
Input Noise 'n fo = 1Hz to 100Hz - 40 - 40 pAgps
Current (Note 2)
Slew Rate SR Vo =15V, R 2 2ka 1.7 - 1.7 - V/us
C| =100pF
Gain Bandwith GBW 5.0 - 5.0 - MHz
Product
NOTES: .
1. IVR is defined as the vCM range used for the CMR test.
2. This parameter is 100% tested.
REV. C
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TABLE 2
OP-27/883

Electrica! Test Requirements
For Class B Devices

MIL-STD-883
Test Requirements

Subgroups (see Table 3)

Interim Efectrical
Parameters (pre Burn-in)

Final Electrical Test 1*,2,3,4,5,6
Parameters
Group A Test Requirements 1,2,3,4,56,7,8

*

PDA applies to Subgroup 1 only.

No other Subgroups are included in PDA.
Vos is excluded from PDA calculation.
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Vg =115V; Fls =500; T = T ) unless otherwise specified.

TABLE 3

Group A Inspection

OP-27/883
LIMITS A LIMITS B

Subgroup Symbo! Special Conditions Min Max Min Max  Units
Subgroup 1 los - 35 - 50 nA
Tp=+25°C s - 140 - +55 nA
CMR VCM=t11V 114 - 106 - dB

PSRA VS =14V, 18V - 10 - 10 wV

AVO RL = 2k, VO =310V 1000 - 1000 - V/mV

Vo R_=2kn 1$12.0 - 112.0 - A

RL =600n +10.0 - +10.0 - A

Py No Load - 140 -~ 140 mw

Vogadi Rp = 10kn 10.5 - $0.5 - mV

gy No Load - 4.67 - 4.67 mA

'SC+ - 70 - 70 mA

'SC' <70 - -70 - mA

Subgroup 2 los - 50 - 85 nA
Tp=+125°C I - 160 - 195 nA
CMR VCM =+10.3V 108 - 100 - dB

PSRR Vg = 4.5V, £18V - 16 - 20 sV

Avo R, =2ka, Vg = £10V 600 - 500 - Vimv

Vo R =2kn +11.5 - $11.0 - v
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TABLE 3
Group A Inspection (Continued)

VS =215V; Ag = 500; TpA=T J unless otherwise specified.

OP-27/883

LIMITS A LIMITS B
Subgroup Symbol Special Conditions Min Max Min Max Units
Subgroup 3 All Tests, Limits, and Conditions are the same as for Subgroup 2.
TA =-55°C
Subgroup 4 Vos - 25 - 60 MY
Tp=+25'C
Subgroup 5 Vos - 60 - 200 ny
TA =+125°C
Subgroup 6 Vos - 60 - 200 uV
TA = ‘55.0
Subgroup 7 SR C,_ = 100pF 1.7 - 1.7 - Vius
Tp=425°C Ry =2ka, VO = t5V
Subgroup 8 TCVos - 0.6 - 1.3  wV/°C
-55°C < Ty <+125°C
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3.2.1 Simplified Schematic and Pin Connections.

—o0 OUTPUT

INVERTING
INPUT (+)
o

INVERTING
INPUT (-]

* R) & A2 ARE PERMANENTLY ADJUSTED C)
AT WAFER TEST FOR MINIMUM
OFFSET VOLTAGE. ] v-

X

BAL 8

BAL1 7 v+

BAL[1] [ 8] pAL

-IN2Z 6ouT -IN (2] > [ 2] v+
+IN (3] [6]our

4IN3 SN.C. v-[41] are

4 V- [CASE)
OP-27BRC/883 T0-99 8-PINHERMETIC DIP
LCC PACKAGE (J-Suffix) (Z-Suffix)

(RC-Suffix)

3.24 Microcircuit Group Assignment. This microcircuit is covered by microcircuit group 49.

4.2 Life Test/Burn-in Circuit.

i}
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