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A radiation evaluation was performed on OP177 (opetational amplifier) t¢ determine the lotal dose talerance of
these parts. A briel summary of the test results is provided below. For detailed information, refer to Tables I
through 1V and Figure 1.

The total dose testing was performed wsing a cobalt-60 gamma ray source. During the radiation tesling, eight paris
were irradiated under bias (see Figure 1 for bias configuration), and two parts were used as control samples. The
total dose racliation levels were §, 10, 15, 2C, 36, 50, 75 and 100 krads*. The dose rate was between 0.07 and 1.25
krads/hour, depending on the total dose level (sc¢ Table II for radiation schedule), After the 100 krad irradiation,
patts were annealed al 25°C for 168 hours, after which the parts wete anncaled at 100°C for 168 hours. Aler each
radiation exposure and annealing treatment, parts were electrically tested according to the test conditions and the
specification limits** listed in Tzble 101,

All parts passed initial electrical measarements. After the 5 krad and 10 krad irradiation levels, all parts exceeded
the maximum specification limit of £ 15 nA for 1bias, with readings in the range of 2 nA to 4 nA. After the 15
krad irradiation, all parns continued to exceed the maximum limil for Ibias with readings in the range of 4 nA to 6
nA. The CMRR value for theee parts, S/N 25, S/N 26, and 8/N 30, was in the mnge of 128 dB to 129 dB, which
was less than the minimum specification value of 130 dB. After the 20 krad irradiation, the same failures
continued for Ihias and CMRR, with readings in the range of 5 nA to 8 nA, and 127 dB w0 128 dB, The PSRR
value for S/N 27 was 119.7 dB, which is less than the minimum specification limit of 120 dB. After the 30 krad
irradiation, the same failures continyed for Ibias, CMRR and PSRR, with readings in the range of 9 nA to 15 nA,
121 B to 126 dB, and 115 dB. In addition, S/N 24 and S/N 29 failed the CMRR test with readings of 127 dB and
129 dB, and all parts except S/N 26 and S/N 30 fuiled the PSRR test with readings in the range of 113 B o 119
dB, Aficr the 50 krad imadiation, the sume failures continued for Fbias, CMRR and PSRR, with readings in the
range of 21 nA to 32 nA, 116 dB to 126 dB, and 109 dB to 112 dB. In addition S/N 23 failed the CMRR test with
a reading of 127 dB. After the 75 krud irradintion, the same failures continued for Ibias, CMRR and PSRR, with
readings in the range of 40 nA to 55 nA, 112 dB to 128 dB, and 109 dB 10 122 dB, In addition S/N 23, S/N 27,
and S/N 28 failed the CMRR test wilh a reading of 126 dB, and all parts except S/N 24 to S/N 26 exceeded the -
maximum specification limit of + 1 nA for ITo, with readings in the range of 1.6 nA to 2.9 nA. At the 100 kead
irradiation Jevel, the same fuilures coatinued for Thias, CMRR_PSRR, and Ilo with the réadings in the range of 56
nAto 7704, 110dB to 127 dB, 119 dB to 127 dB, and 1.9 nA to 4 nA. In addition, the S/N 30 reading for PSRR
is 111 dB, which was less than the specification limit, and §/N 24 and S/N 25 exceeded the maximum limit for ITa
with readings of 1.3 nA and 1.4 nA. At this level, the /N 28 PSRR reading, and $/N 25 CMRR reading were
within the specificalion limits,

*The term rads, as used in this docwoent, means rads(silicon). Al radiation levels cited are cumulative,
**These are manufacturer's non-irradiation data specification limits. No post-irradiation limits were provided by
the manufacturer a# the time these tests were perfermed.



After annealing for 168 hours at 25°C, all parts continued to exceed the maximum limit for Ibias, with readings in
the range of 36 nA-to 50 nA, and all parts except 8/N 25 and $/N 26 continued 1o exceed the maximum limit for
Mo, with readings in the range of 1.2 nA to 3 nA, and all paris except /N 25 and S/N 29 continued ta exceed the
minimum limit for CMRR, with readings in the range of 114 dB to 127 dB, and S/N 23, 8/N 27, 8/N 29 and S/N
30 exceeded the minimum limit for PSRR, with readings in the range of 113 dB Lo 118 dB.

After annealing for 168 hours at 100°C, no rebound effects were observed,

Table TV provides a summary of the mean and standard deviation values for each parameter after different
irradiation exposures and ann¢aling steps.

Any further detnils about this evaluation can be obtained upon request. If you have any questions, please call me at
(301) 731-8954.

ADYISORY ON TIIE USE OF THIS DOCUMENT

The information contained in thiz documcnt has besn developed solely for the purpose of providing
peneral guidanoe 1o exnployoes of the Goddard Space Flight Center {GSFU). This document roxy be
digiribuied outside GSFC only as & oouricsy to other povernment agencies and conieaciors.  Any
distribution of this documst, o application or use of lhe information comtained hersin, it expressly
vonditionsl wpon, and ix subject 16, the following understandings and limitations:

(%) The information was developed for general guidance anly and is mibject ta change at any time;

(%) The information was developsd under unique GSFC laboeatory conditions which may differ
subslantially fom ouiside conditions;

{c} GSFC doew not wumant the accuraey of the information when applied or used under other than
uiique GSFC Laboraiory conditiona;

{f) The infocmation should not be conptrued ax a representation of product performanse by either GSFC
of The manulacturer;

(£} WNeither the United Staies povernment nor any person acling on behalf of the Uniled States
government azsumes any liabllity resubiing from the application or usz of the infarmation.



TABLE I. Part Information

Generic Part Number; QP177A

FUSE

Part Number: OP177A

FUSE

Control Number: 10869

Charge Number: Cd44359
Manufacturer; Analog Devices
Lot Date Code: 9332

Cuantity Tested; 3

Serial Number of

Control Samples: 21,22

Serial Numbers of

Radiation Sample: 23,124,125, 26,27, 28,29, 30
Part Function: OP-AMP

Part Technalogy: Linear
Package Style: 8 Pin CAN
Test Equipment: Scntry §-50
Test Enginger: C. Nguyen

¥ Mo radiation telerance/hardness was guaranteed by the manufacturer for this part.
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TAEBLE II. Radiation Schedule for OP177A

EVENTS DATE

I) INITIAL ELECTRICAL MEASUREMENTS 05/11/94
2) 3 KRAD IRRADIATION {0.25 KRADS/HOUR) 06/13/94
POST-3 KRAD ELECTRICAL MEASUREMENT 06/14/94
3) 10 KRAD IRRADIATION (0.25 KRADS/HOUR) 06/14/94
POST-10 KRAD ELECTRICAL MEASUREMENT 06/15/94
4) 15 KRAD TRRADIATION (0.25 KRADS/IOUR) 06/15/94
POST-15 KRAD ELECTRICAL MEASUREMENT 06/16/94
3} 20 KRAD IRRADIATION (0.07 KRADSAIOUR) 06/17/94
POST-20 KRAD FLECTRICAL MEASUREMENT 06/20/94
6) 30 KRAD IRRADIATION (0.65 KRADS/HOUR) 06/20/94
POST-30 KRAD ELECTRICAL MEASUREMENT 06721794
7) 50 KRAD IRRADIATION (1 KRADS/HOUR) 06/21/94
POST-50 KRAD ELECTRICAL MEASUREMENT 06/22/94
8) 75 KRAD IRRADIATION (1.25 KRADS/HOUR) 06/22/94
POST-75 KRAD ELECTRICAL MEASUREMENT 06/23/94
9) 100 KRAD IRRADIATION (1.25 KRADS/HOUR) (36/23/94
POST-100 KRAD ELECTRICAL MEASUREMENT 06/24/94
10) 168-HOUR ANNEALING @25°C 06/24/94
POST-168 HOUR ANMNEAL ELECTRICAL MEASUREMENT 07/01/94
11) 163-HOUR ANNEALING @100G°C* 0°7/05/94
POST-168 HOUR ANNEAL ELECTRICAT. MEASUREMENT 114/594

FARTS WERE TRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

*High temperature annealing is performed to accelerate long term time dependent effects (TDE), namely, the
“rebound” effect due to the growth of intetface states after the radiation exposure. For more information on the
need to perform this test, refer to MIL-STD-8830, Method 1019, Para. 3.10.1.
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Table IIT. Electrical Chamcteristics of OP177A

TEST CONDITICNS: V&= +/- 15Y unless otherwise noted;

Tesl temperature : 2500

S . by s S T o o . . T L

tst Test name Min Max Condition
1 Idd 15w 0.00 ma 2.00 ma Ne lead
2 Iss_15v -2.00 ma 0.00 ma No lcad
3 +¥Vo_10k i3.5 w Rl = 10k
4 +Vo_ 2K 12.5 v RI = 2k
5 —Vo_10%k < =13.5% ¥ Rl = 10k
4 =Vo_ 2k < =12.5 w Rl = 2k
i vio 10.0 uvw 10.0 av

8 +ibias -1.500 na 1.500 na

g ~ibias -1.200 na 1.500 na

10 iio -1.000 na 1.000 na

11 Avs_2k (V/mv} 5000.0 Rl = 2k
12 cmY'r 130.0 db

12 PBIL 120.0 db
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Figure 1. Radiation Bias Circuit for OP177A
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