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UNISYS

DATE: August 17, 1934 PEM-94-018
TO; T. Mecwn/311.1
FROM: K Saw300 K
SUBJECT: Padiation Repert on FUISE
Part No, EL2243C
Control No. 11024 cC: A, Sharma/311
Library/300.1

A radiation evalustion was pesformed on EL2243C (Dual Operational Amplifier) to determine the total dose
tolerance of these parts. A brief summary of the test results is provided below. For detailed information, refer o
Tables I through IV and Figure 1.

The total dosc testing was performed using a cobalt-60 gamma 1ay source. During the rdiation testing, eight parts
were irradiated under bias (ses Figure 1 for bias configuration), and two parts were used as control samples. The
total dose radiation levels were 5, 10, 15, 20, 30, 50, 75 and 100 krads*. The dose rate was between 0.075 and 1.5
krads/hour, depending an the totak dose level (sce Table If for radiation schedulc). After the 100 krad irradiation,
patts were annealed st 25°C for 168 hours, after which the parts were annealed at 100°C for 168 howss. After each
radiation exposure and annealing treatment, parts were electrically tested according to the test conditions and the
specification limits** Yisted in Table 1L

At initial electrical messurements the +PSRR2 and -PSRR2 reading for four parts, S/N 33, 8/N 36, /N 37, and
/N 38, read less than the minimum specification timit of %0 dB, with values in the range of 75 dB to 79.8 dB.
From the 5 krad itradiation level up to and inciuding the 15 krad irradiation level, three of the paris continued to
rend less than the minimam specification limit for +PSRR2 and -PSRR2, with values in the same range. S/N 3
recovered to within specification limits at the 10 krad irradiation level.

After the 20 krad irradiation level, the same fuilures continued for +PSRR2 and -PSRRZ and S/N 32 exceeded the
maximum specification limit of £ 5 mV for Viol, witha reading of 5.1 mV.

At the 30, 50 and 75 krad levels, the same failures continved with the parts reading the same values. At the 100
krad irradiation level, the same parts continued to read less than the minimum specification limit for +PSRR2 and
-PSRR2, with readings in the range of 75dB to 77 dB respeciively, and S/N 32 continued to exceed the maximum
specification limit for Vio} with a reading of 5.5 mV.

After annealing for 168 hours at 25°C, §/N 33, /N 26 and S/N 37 continued to read less than the minimum
specification limit for +PSRR2 and -PSRR2, with readings in the range of 75dB to 78 dB respectively, and S/N 32
continued to exceed the maximum specification limit for Vial with a reading of 5.4 mV.

Afier annealing for 168 hours at 100°C, no rebound effects were ohserved in the parts,

*The term rads, as uscd in this docnment, means rads{silicon). All radiation levels cited are cumulative,
**These are manufacturer's non-irradiation data specification limits. Mo posl-irradiation limits were provided by
{he manufacturer at the time these fests were performed.
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Table [V provides a summary of the mean and standard deviation values for each parameter aficr different
irradiation exposures and annealing steps.

Any further details about this evaluation can be ohtnined upon request. I1f you have any questions, please call me al
(301) 731-8954.

ADVISORY (N THE USE OF THIS DOCUMENT

The information comtained in ihis document has beon developed sulely for the purpose of providing
general guidanoe to smployess of the Cioddard Spose Flight Center (GBTC). This dooument may bs
distrilmted oumids GSFC waly as A coirtegy to other gorvemmmend agencies and copiraciors.  Any
distribution of this document, oc application or use of the information contained herein, ie exprossly
conditiona) upon, and is vubject to, the following undersiandingy and limitations:

{n) 'The information was developed far peneral guidance ooly and is subject to change ui any time;

(t) The informativa was developed undes unique GSFC laboratory conditions which may difer
substantially from outside conditions;

(&) GSFC does nol warmnt the accuragy of the information when applicd or uged under other than
unlque GEFC laburutory conditions;

(d) 'l'hemfmmﬁmmmmbcmmedasanprmﬁmofpmdumpﬁambydmmm
ot the manufacturer,

{¢) Maither the Uniled States povernmeat nor any person avting on behalf of tie United States
povernment assumes any Liability remlting from the application oz vee of the information.



TABLE 1. Part Information

Generic Part Mumber: EL1243C
FUSE

Parl Number: FEL2243C
FUSE

Control Numbet: 11024

Charge Number: 44430
Manufactarer: Elantec

Lot Drate Code: v332C
Quantity Tested: 10

Serial Number of

Control Sample: 30, 31

Serial Nutmbers of

Radiation Sample: 32, 33, 34, 35, 36,37, 38,39
Part Function: Dual Op-Amp
Part Technology: Lingar
Package Style: & Pin DIP
Test Equipment: A540

Tesi Engineer: C. Npuyen

* No radiation tolerance/hardness was guaranteed by the manufacturer for Lhis part.
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TABLE II. Radiation Schedule for EL2243C

EVENTS DATE

1) INTTIAL ELECTRICAL MEASUREMENTS ' ' 0723794
7) $ KRAD TRRADIATION (0.25 KRADS/HOUR) 06123194
POST-$ KRAD ELECTRICAL MEASTTREMENT 6/24/94
3) 10 KRAD IRRADIATION (¢.075 KRADSHOUR) 06/24/94
POST-10 KRAD ELECTRICAL MEASUREMENT 06/27194
4) 15 KRAD IRRADIATION (0.25 KRADS/HOUR) 06/27/94
POST-15 KRAD ELECTRICAL MEASUREMENT 06/28/94
5) 20 KRAD [RRADIATION (0.25 KRADS/HOUR}) 06/28/94
POST-20 KRAD ELECTRICAL MEASUREMENT 06/29/94
6) 30 KRAD IRRADIATION (0.5 KRADS/HOUR) 06/29/94
POST-30 KRAD ELECTRICAL MEASUREMENT 06/30/%4
7) 50 KRAD [RRADIATION (0.6 KRADS/HOUR) 0701194
POST-50 KRAD ELECTRICAL MEASUREMENT 0706/94

(Pawer culage occured after 29 hours, Parts annealed at Toom temperatre under bias for 2.5 days.
Those rale was then adjusted to complete irradiation within 23 hours )

8) 75 KRAD IRRADIATION (1.25 KRADS/HOUR) 07/06/94
POST-75 KRAD ELECTRICAL MEASUREMENT 07/07/94
9) 100 KRAD IRRADIATION (1.5 KRADS/HOUR) 07/07/94
POST-100 KRAD ELECTRICAL MEASUREMENT 07/08/94
10) 168-HOUR ANNEALING @25°C 07/08/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 07/15/94
11} 163-HOUR ANNEALING @100°C* 07/14/94
POST-16% HOUR ANNEAL ELECTRICAL MEASUREMENT 07121194

PARTS WERE IRRADIATED AND} ANNEALED UNDER BIAS; SEE FIGURE 1.

*High lemperature anncaling is performed to accelerate long term time dependent effects (TDE), namely, the
nrehomnd” elfect dus to the growth of interface staes after the radiation exposure. For more information on the
need to perform this test, refer to MIL-STD-883D, Method 1019, Para, 3.10.1.
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Table IIL. Electrical Characteristics of EL2243C

TEST CONDITIONS: VS3= +/- 15V unless otherwise noted;

Test Lemperature : 250C

S o e e oy P o . e o o e

tst Tast nawe Min Max

#

1 Id4 0.0 ma 10.0 ma
2 Ias -10.00 ma 0.00 ma
3 Vohl 12.0 w _

4 Voh2 12,0 v !
5 Voll -12.0 v
(S Vol2 -12.¢ v
7T vio 1 5.0 mv
1) vio 2 5.0 mv

9 +ibias 1 T008.0 na
10 +ibias 2 700.0 na
11 -ibkias=s 1 700.0 na
12 —-ibias 2 T00,0 na
13 jia 1 =100.0 na 100.0 na
14 iio 2 =100.0 na 100.0 na
15 +Ava 1 {(V/mv) 250.0

1la +Avs 2 (V/ov) 250.0

17 cmrr 1, 80.0 4db

18 cmrr 2 80.0 b

19 +osrr 1 80.0 4db

20 +parre 2 80.0 db

21 -psrx 1 80.0 db

22 -psxr 2 £0.0 db

23 +Iout ~50.00 ma 0,00 ma
24 +Tout ~80.00 ma 0.00 ma
25 =Toue 0.00 ma E0.0D ma
25 -Iout 0.00 wa - SO.00 ma

o o o . o o o g . o o g o . o o o o T R, LR L . . e A . . ., T . . 0 e A o e A A A o A, o T o o . o . o e e e s P [P Yy el



TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for EL2243C /1

Total Doge Rxposure [TDRE] (krads) Anpealing
Initials 5 1d 15 AU 40 oy Fi) 100 TR hre |I68 rrs
Spes. Lim. /2 @25°C @al0cecC

Paramaters min max mean 84 mean  3d mean sd |rean sd |mean sd
1d4 xal o A . g ooz [ 0.z | E R
Tss wAl -1C o T.113 T13

Yohl V[ oiz C.il T.il

Yohs vl 12 -1z 0.1 0.1

Voll v -1z 0.08 o.08

Vol v . 0.08 o, 08

Viol | -5 B 7.6 N 2.7

Vil my¥] -5 2.5 1.5 1 2.3 .
+iklasl nh 12.6 “Z.8 P B
tibiazZ nh 12.5 12.2 1Z.6 ]
-ibias] nh 1.9 11.4 32.5 .9
-ikiasZ TA S 11.8 13.3 .4
iicl na| -100 . 1.3 ] 4.1 5.5
iie2 na{ -id0 3.3 i 0.7 6.1
X Trnv| zed 2.2 [ 0.2 5.3
Fxsd P 15,3 &z 33.2
cmrrl dB| &« 1.8 z.Z 2.E
cmrtd cE| B0 1.9 N ERE
+psrrl cE| &0 3T 2.2 £.5
~parr: dz| 80 5 4 7.8 5.2
-psrrl 4] ab 5.4 2.2 4.5
—psSIre 42| &0 4.9 ¢, 8 B A
FIouta =E| -50 G TE.IL | =41 ] 0.8
+Ioukd mh] =50 0,77 [=318) 0,89 [ <3m} 0.7
=Toutl m&| 0 0,73 [ 41:27) ooEZ | 4L ] 9.%
-Loutd mal © a g3 [ aF:3.] 9- P

rtg irradiated in this testing.

1/ The mean and standard deviation values were calculated over the ejght pa
included in this table.

The control samples remained coastant throughout the testing and is not

cificaticn limit=. No post-irradiation

2/ These .are manufazturer's non-irradiated data sheet spe
~egts were performed.

limits were provided by the manufacturer at the time the

31/ The radiation sensitive parameters were Viol, +pssr2 and -psrr2.




Figure 1. Radiation Bias Circuit for EL2243C
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