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A radiation evaluation was performed un 82C54 (CMOS Programmable Interval Timer) to determine the total dose
telerance of these parts, A brief summary of the test results is provided below. For dotailed information, refer to
Tables I through IV and Figure 1.

The total dose testing was performed using n cobalt-60 gamma 1ay source. During the radiation testing, eight parts
were irradiated under bias (see Figure 1 for bias configuration), and Lwo parts were used as condrol samples. The
lotal dose radiation levels were 2.5, 5, 10, 15, 20 and 30 krads*. The dose rate was between 0.03 and 0.35
krads/hour, depending on the tolat dasa level (sce Table I for radiation schedulc). After the 30 kad frradiation,
the parts werc annealed at 25°C for 168 hours, after which the parts wera anneated at 100°C for 168 hours. After
each tadiation: exposure and annealing treatmont, parts were ¢lectrically tested according to the test conditions and
the specification limits** listed in Table 111

All parts passed initial electrical measurements, All irradiated parts passed all electricat tests up to and including
the 5 krad immadiation level.

At the 10 krad irradiation level, all parts exceeded the maximum specification limits for [CCSBH, ICCSBL and
ICCOP. The range of readings for ICCSBH were from 28.3 to §1.3 mA, against a maximum specification limit of
10.0 nA; the range of readings for ICCSBL was from 29.8 to 53.4 mA, against a maximum specification limit of
150.0 pA, and the range of readings for ICCOP was from 2.2 10 54.6 mA, against 2 maximum specification limit
of 100 ma,

At the 15 krud level, the same results were observed, with rcadings in the range of 76.4 10 188 mA for ICCSEH,
80.7 to 121 mA for ICCSBL and 78.7 to 115 mA for ICCOP. In addition, S/M 173 failed Functional Test # 2.

Al the 20 krad level, all parts passed all functional tests. The same failures in ICC tests continued, with readings
for all three tests in the range of 88.6 to 131 mA.

At the 30 krad level, all parts continned to fail the 1CC tests, with readings in the range of 220 to 284 mA. S/N
173, 176 and 180 excecded the maximum specification limit of 150.0 ns for TOD LH, with rzadings of 1.001 ms
and 5/N 177 fell below the minimum specification limit of -10.0 pA for 1071, with a reading of -13.8 LA In
addition, 5/N 173 failed Functional Tests # 1, 2 and 3, 8/N 175 failed Functional Test # 2, S/N 176 failed
Funetional Tests # 1 and 2, S/N 177 failed Functional Test 3 2, 8/N 178 failed Functional Test 3 2, SV 179 failed
Functionai Test # 1 and S/N 180 failed Functional Tests ¥ 1 and 3.

*The term rads, as used in this decument, means rads(silicon). All madiation levels cited are cumulative,

**These are manufacturer's non-imradiation data specification limits. No post-irradiation limits were provided by
the manufacturer at the time these tests were performed. No radiation tolerance/hardness was guaranteed by the
mannfacturer for this pari.
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After amuculing for 168 hours at 25C, $/N 177 passed all lunctional fests, but 8/N 174 failed Functional Test # 2
and 5/N 180 exceeded the maximmum specification limi¢ of 120 us for TDR_HL, with a reading of 1.001 ms. Al
other irradiated parts continued to fail at least one functional 1est. No olher significant recovery was obscrved,
After annealing for 168 hours at 100°C, no rebound effects were observed.

All parts passed all electrical and finctional tests throughout alt icradiation aud annealing steps.

Table IV provides a summary of the results for each parameter after different jrradiation expasures and annealing
steps,

Ay further details about tlis evaluation can be obtained upon request. If you have any questions, pleasa calt me at
(301} 731-8954.

ANVISGRY DN THE USE OF THIS DOCUMENT

The infarmation contained in this document has been developed solely for the purpose of providing
general guidance to anployeas of tha Goddard Space Flight Cenler (35FC), This document may be
distributed outsids GSFC only a1 a cotrtesy to ofler govermman agencies and somteactors. Any
distelbution of thia document, ne application or use of the mformation contained hereln, in expressly
conditional upon, and is suhject to, the tollowing understandings and limitations:

(a) Ths informstion was developed for genera] goidance only and is subject ta changs at any tima:

{B) The information was developed under unique GSFC laborstory condftions which may differ
substardially from outside conditions;

(¢) GBFC docs not waroant the acougacy of the informstion wheq, applisd or used under other than
unique GEFC laharatory conditions;

(d} The infarmation should 1ot be comsirued as » representation of produst performance hy either GEFC
or the manufachicer:

(&) Maither th United States govermmenl nar any person acting on bebalf of the [nited States
governmeant asanines any Hability resulting from the applicstion or uze of the information.



TABLE I. Part Information

Greneric Parl Number:

HST/BASE
Part Muinber:

HST/BASE
Control Nuniber;

Charge Number;
Manufacturer:
Lot Date Code:
Chuantity Tested:

Serial Number of
Control Samples:

Setial Numbers of

Radiation Samples;

Part Function:
Part Technology:
Package Style;
Test Equipment;

Test Engineer;

* No radiation tolerance/hardness was guaranteed by th
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R2CH4
R4Da01TA*

10620
C44494
Intel Corp.
9407

10
171,172

173, 174, 175, 176, 177, 178, 179, 180
CMOS Programmable Interval Timer
CMOS

24-pin DIP

5-50

T. Bcharar

¢ manufacturer for this part,



TABLE II. Radiation Schedule for 82C54

EVENTS DATE
1) INTT1AL ELECTRICAL MEASUREMENTS 08/29/94
2) 2.5 KRAD IRRADIATION (6.15 KRADS/HOUR) 09/01/94
POST-2.5 KRAD ELECTRICAL MEASUREMENT 09/02/94
3) 4 KRAD IRRADIATION (0,03 KRADS/HOUR) 09/02/94
POST-4 KRAD ELECTRICAL MEASUREMENT 09/06/94
4) L0 KRAD IRRADIATION {0.29 KRADS/HOUR) 09/06/94
POST-10 KRAD ELECTRICAL MEASUREMENT 09/07/94
5) 15 KRAD IRRADIATION (0,29 KRADS/HOUR) 09/07/94
POST-15 KRAD ELECTRICAL MEASUREMENT 09/08/94
6) 20 KRAD IRRADIATION (0,29 KRADS/HOUR) 09/08/94
POST-20 KRAD FLECTRICAL MEASUREMENT 09/09/94
7) 30 KRAD IRRADIATION (0.35 KRADS/HOUR) 09/0%/94
POST-30 KRAD ELECTRICAL MEASUREMENT 09/12/94
8) 168-HOUR ANNEALING @25°C 09/13/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 09/20/94
9) 168-HOUR ANNEALING @100°C* 09/20/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 09/28/94

PARTS WERE IRRADIATED AND ANNEALED UUNDER BIAS; SEE FIGURE 1.

*High temperature anncaling is performed 1o accelerate long term time dependent effects (TDE), namely, the
"rebound" effect due to the growth of interface states afler the radiation cxposute. For more indormation on the
need to perform this test, refer to MIL-STD-$83D, Methad 1019, Para, 3.10.1.
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Table III. Electrical Characteristics of 82C54
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TABLE IV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for §2C54 /1

Total Dose Exposure (krads) Annealing
Initials 2.5 10 1s 24 3o 168 bhra 158 hrg

ank/2 Spac. Lim. /3 @25°¢C ®100°C

# rparamater Unita min max ad | mean ad Tean mean od | mean ed ad =d
1 VCEL VI 3.g0 4.50 LS .01 ¥ ; .0&K .04
2 VoH2 ¥, 4.10] 4.50D 0 01 .25 LB .03
k| VoL mv [+ 440 2.8 i3 20 47 34
& IIL |’hl -2.008] 2.40 0 ul a L 20 o]
s |IIB pA[-Z.00[ 2,00 ] 0 o ] )
& IOZL .. Bh|-10.0[ 10.0 a] o .03 g.7 .23
? IDZH 1Al -10.0| 10.0 u] a L] & M- qz
8 ICCSEBH BA o] 10.0 1.1 1.284 1.ZF4 | T215
9 ICCSEL Ha a 150 E.6 1l.2E4 1.284 Th54
10 [|ICQOP mA a 10.0 .02 il 11 & 4
11 TRD_I.H ns Q 120 1.5 1.5 2.1 1.3
1z TRD__HI: ng ] 120 1.0 1.1 1.2 1.2
13 |TOD _TE o8 a 150 1.q 1.3 1.5 1.3
14 EEOD_HI. ns o] 150 1.1 1.2 1.2 1.4
15 FOHCL, Voosd 5V, Freg.= 1 MHz

16 |FUMC2, Voo=5.5V, Freg.= 1 MHz

17 |FUNC3, Vaoo=h.0V, Freq.= 1 MHz [

Notes:

1/ The mean ard standard deviation values were calculated
samples remained constant throughout the testing and ar

2/ In the Functiocnal Tests,

annealing lewel,

3/ These are mamifacturer's non-irradiated data sheet specificarion limirs.
P

over the eight parts irradiated irn this testing,
e not included in this table.

"FAIL" means that all parts failed this test
"nPmF" means that n parts passed at thisg level and

by the manufacturer at the time the tests were performed,

The r;idiation—sensitive parameters were ICCSBH, ICCSBL, ICCOP, TRD_HL, TOD _LH, IQZL and Functional Tests.

"PABS" means that all parts passed this Functional Test at this irradiaticn or
at this irradiation or annealing level, and
m parts failed at this lewvel,

The ceatrol

Ho post-irradiation limits were provided




Figure 1. Radiation Bias Circuit for 82C54
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