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A radiation evaluatin was perfermed o OP271A {3962-88721022A) to determine the total dose tolerance of these
parts. A briel sumnmaury of he lest results is provided below. For detailed information, refer to Tables [ through 1V
and Figure 1.

The todal dose Lesting was performed using a Co™ samma ray source. During the radiation testing, cight parts were
irradialed under biay (see Figure 1 for bias configurstion) and two parts were used as conrrol samples.  The total
dose radiation levels were 2.5, 5.00 10,0, 15.0, 20.0 30.0 and 50.0 kRads.” The dose rate was hetween 0.06 and (.50
kRads/hour (sce Table I for radiation schedule). Atter the 30.0 kRad exposure, the parts were annealed for [68
hours at 23°C. After each radiation exposure and anneaiing reatment, parts were clectrically ested according to the
test conditions and the specification limits'" listed in Tahle TIL, excepr for slew rate. See the note for slew rate test in
tahles IMT and 1.

initial alectrical measurements were made on 10 samples. Eight samples (SN°s 103, 104, 105, 106, 107, 108, 109,
and |10} were used as radiation samples while SN's 101 and 102 were used as control samples. All parts passed all
1es1s during initial @lectrical mensurements.

All parts passed all tests 1o 5.0 kRads. Mo significant degradation was noted in any parameter.

After the 10.0 kRad irradistion, all parts except 5N 110 exceeded the specification limits for los_A and los B.
Readings for each parameter were within the rangs of 10.2 to 15 1nA, against a specification limit of 10.0nA. All
parts passed all other tests.

After the 15.0 kRad irradiation, SN's 103 and 1035 excecded the limit for +b_A with readings ol 35.0 und 12.4nA
respectively, against a specification limit of 20.0nA. All parts except SN T8 exceeded the limits fur -Tb A and
+lb_B with readings within the range of 18.5 (e 33214, against a specitivation limit of 20.0nA. SN 103 and 105
exceeded the Lol lur -1b_B with readings ol 20,5 and 21,704 respectively, sgainst a specification limit of 20.0nA
All parls exceeded the specification limits for [us_A and lus_B. Readings for both parameters were within the range
of 183 10 331nA, All purls pussed ali siher tests,

Adier the 20,0 kRad irradigtion, all pants exceeded the speciliwation limits Tor +Hlb_ AL -Th A, +Th B, -Th R, los A,
and Tos B, Reudings were wilhin the runge ol 22w 3%uA tor all ol these purameters. Al poarts passed all other
tests.

After the 3000 kRad irradiation, all parts showed further degradation in ~Th_A, -Th A, +1h B, -Ib B, les A, and
los 13 Readings were within the ranges 45 to 95nA for all of these paramerers. SN's 103, 104 and 108 fell

* The term Rads. 45 used in ihis document, means Rads{silicon), All radiation levels cited are comulative.
These are manutacturer’s pre-nradistion data specilication limts. The manutacturer provided no post-irradiation
limits at the ime these tests were performed.
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marginally below the limil for N_PSRR_A, with readings of 107, 105 and 10648 respeetively. Al parts passed all
other tests,

Adter the 50.0 kRad radiation, all parts continued o show further degradarion in +lh A -Ib_ A 11b [, -Ib_H,
los_A, and lus_B. Rewdings were within the range of 37 o I'MnA for all of these parameters.  All parts fell
margmally below the Tl for N_PSRR_A with readings within the range of 104 1o 108d4B. All parts passed all
other Lests,

Alter annealing the parts [or 168 hours at 23°C, pants showed no significant recovery in any parameter.

Table IV provides o summiary of he {est results with the mean and standacd deviation values for each paramngler
aller gach irradiation gxpesure and annealing slep.

Any [urther delails about this evaluation can be obtained upon request. If yvou have any questions, please call g al
{3013 731-8954,

ADVISORY ON THE USE OF THIS DOCTMENT

The inlurmation contained in this document has been developed solely for the
purpuse o providing zeneral guidance 10 employees of the Goddard Space
Flight Center {GSFC). This decament may be distributed outside GSFC only as
a courlesy to other government agencies and contractors.  Any distribution of
this document, or application or use of the infarmation contained herein, s
expressly conditional upon, and is suhbject to, the following understandings and
limitations:

(a) The informartion was developed for general guidance only and is subject to
chinge at any rime;

(k) The information was developed under unique GSFC laboratory condilions
which may differ substantially from cutside conditions;

{c] GSIC does not warrant the accuracy of the information when applied or
used under other than unique GSTC laboratory conditions;

{d) The information should not be construed as a representation o pruduct
performance by either GSFC or the manufacturer;

{e) MNeither the Umited States government nor any person acting on behall of the
Lnited States povermnent assunwes any liability resulting from the application or
use of the infornation,

I
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Figure 1, Hadiation Bias Cireuit for QP27IA
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TABLE L. Part Information

Cieneric Part bMumber;

SMEXAITE Part Number

Chargs Nunber:

Manufacturer:

Lot Lrate Code (L)

tJuantity lested:

Serial Number of Control Samples.
Serial Numbers of Radiation Samples;
I'art Function:

Part Technology:

Package Style:

Test Equipment:

Test Enginest:

GP271A
SYGA-HEYVINI022A
EV78312
Analoe Devices
Y624

1

a1, 102

103, 104, 105, 106, 107, 108, 109, and 110
OP-AMP
Bipelar

20 Bin LCC
A5

AL Najs

No radiation tolerance/hardness was guaranteed by the manufacturer for this part.
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TARLE 1. Radiation Schedule for OP27T1A

LFINITIAL ELECTRICAL MEASUREMENTS L. RO | % 0L

DP2ERKRADIRRAINMATION (0.082 KEADSANIUR) e DEA0GGT
POST-2.5 KRAD ELECTRICAL MIASURTMIENT e ve e DAL 2097

Fy3KRAD IRRADIA VION (0.002 KEADSHOLRY L e 8812007
POST-5 KEAL ELECTRICAL MEASUREMENT e 05/14/97

4) 7.3 KRAD IRRADIATION (0.062 KRADS/HOURY ... . OSSO Y ¢T3 F 7Y,
POST-7.5 KRAD FLECTRICAL MEASUREMENT . i 05116:07

3% 100 KERALY IRRADPATION (0062 KRADS/HUURY oo 0371697
POST-10.0 KEAD ELLCTRICAL MEASUREMENT e DS/ HG

) 150 KRAD IRRADIATION (0,125 KRADSHOURY U ORI | s T 1+ i )
POST-15 G KRAD BLECTRICAT. MEASUIREMENT . . . PO 1 W T FL

73200 KRAD IRRABDIATION (0,125 KRADSHOUR] L i e s eeeen i eee e D32 15GT
PORT-20.0 KRAD ELECLIRICAL MEASUREMENT (v 1AR235GT

3300 KRATIIRRADIATION (02580 KRADSHOURY . S S PTPRSPPRRPO s LI FA=
FOST-30.0 KRAD CLECTRICAL MEASURLMENT i e e e e s reins e ernn s s s srre e W I20/87

9y 30.0 KRAD IRRADIATION (0.230 KRADSHOUR) Lo e, (326707
POST 50.0 KRAD ELECTRICAL MUASUREMENT e 15328497

107 168 MO ANNEALING i@25°C . P U PRUTURO £ Ja T3 e I
POST-108 HOUR ANNEAL CLCCTRICAL MEASUREMENT .. RPN o 1 o i

Effective Duse Rate = 30,000 RADS20 DAYS=101.2 RADSHOUR=0.029 RADS/SEC

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS, SEE FIGURFE 1.



Table II. Electeical Characteristics of OP271A /I

CARDREDINRI 181500

Test Spec. Lim.

# MFarameter  Units Test Conditions /2 min 1
T [+ mAjNo Lead 0.0 6.5
T T maA|No Load -6.5 n.n
3 ont_A uv'vﬁ =£15V 200 200
4 nnr R LYV =LI3V =200 00
5 [+ib A AV oy = 0V 2N 20
¢ [-ib B nA{Vy = 0V -Zi 2
T tib_ A NA |V =0V ] 20
8 |ib B nA Vi =0V T2 20

; ¥ Jios_A NA |V ey = BV T 1]

| W Jios B nA| Ve = BV -10 ]
I jemer_A dB iV, =+12V 106
12 jemrr B dB|Vey =12V 106
13 tFswing_A VR, ~ 2k 12.0
M swing & ViR, = 2k -12.0
15 leswing_ BB VIR, = 2ks2 12.0
l6 |.swing_B ViR = 2kQ 12,0
17 lopen_loap VIR, =2k, V=210V 300

aain_A
18 lapen_loop_ VIR, =2k, V= OV 300
rain_B

17 | PSRR_A iB| Vg =+45V o +18V 109
I [rF SRR B dB[V,= 14.5V ta + IRV om
21 IN_PSRER_A dB(Vy ~ -4.5V in - 18V 109
T IN_PSRR B dB|V, —-4.5V tn - 18V 109

Mote:

1/ These are the manufaciurer’s non-irradiated data sheet specification limits.

prowvided by the manufacrurer at the time the tests were performed.

2 Faorall rests, Vy = +15V unless otherwisa specificd.

Mo post-irradiation limits were
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