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ADVISORY ON TEE USE OF THIS DOCUMENT
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The informaticn contalned in thiz document has been developed solely for the

. purpose of providing general guidance to employees of tha Goddard Space Fllght
Ccenter {GSFC). Thisa document may be distributed cuteide GSFC only as a
courtesy to cther gevernment agencies and contractera. Any distribution of
thia document, or application or use of the information centained Kereln, is
expressly conditiened upen, and is subject to, the following understandings
apd limitations:

(a) Tha information was developed for genexal gquidance only and is
subject to change at arny time;

(&) The information was developed under unigue GSFC laboratory conditions
which may differ gubstantially from outside conditions;

ic) GEFC does not warrant the accuracy of the informetion when applied o&r
used under other than wpigue GSFC laboratory conditions;

{4} The informaticn should not be construed as a representation of
product performance by either GSFC or the manufacturer;

(e) Nelther the Upited States government nor any person acting on behalf
of the United sStates government assumes any liability resulting from
the appiicatien er use of the infermation.



Faremar SysLes d o) BaLICn

Garpratian PO E R K ]

Filesry s St PARAM&\X
DATE: oct. 27, 1992 —ppM-92-253
o B. Fafaul/311

FROM: K. Sahu t;;;z
SUBJECT: Radiation Report on FAST/MUE
part No. M38510/75101BCA (54AC02)
cc: R. Kolecki/740.4
T. Miceolis
A Sharma/f31il
o Leoraryf300.1
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A radiation evaluation was performed on 543002 {Quad 2-Input NOR)
to determine the total dose tolerance of these parts. A brief
summary of the test results ls provided below. TFor detailed
jnformation, refer to Tables 1 through IV and Figure 1.

The total dose testing was perforned using a cobalt-60 gamma TaYy
aource. During the radiation testing, eight parts were

irradiated under hias (see Figure 1 for bias configuration), and
two parts were used as control samples. The total dose radiation
steps were 5, 10, zob 40 and 60 krads*. After &0 krads, parts
were annealed at +25°C for 168 hours, and then the irradiation
was continued to 100 krads (cumulative). The dose rate was
petween 0.25 and 2.0 krads/hour, depending an the tctal dose
level (see Table Il for radiation cchedule). After each
radiation exposure and anncaling treatment, parts were
electrically tested according to the test conditions and the
specification limits¥* listed in Table I1IIl. These tests included
two functional tests (1.0 MHz) at 3.0V and 4.5V.

A1l 10 parts passed initial (pre-rad) electrical tests. All 8
jrradiated parts passed all electrical tests oh irradiation up to
1% krade. After the s0=krad irradiation, seven parts exceeded
the maximum specification 1imit of 1 uA for ICCH, with a maximun
reading of 2.34 uA. After the 40-krad irradiation, All eight
parts exceeded the maximum specification limits for ICCH, with a
naximum reading of 7.44 udh and six parts excceded the maximum
specification limit for ICCL eof 1 ud, with a maximum reading of
1.73 uh. After the 60-krad irradiation, all eight irradiated
parts exceeded the maximum specification limits for ICCH and
IccL, with maximum readings of 10.98 uhA for ICCH and 2.78 uA for
TccL. All parts passed all plectrical tests after annealing for
168 hours at 25°C. »

#The term rads, as used in this document, weans rads(silicon).
x*These are manufacturers’ non-jrradiated data specification
limits. Neo post—irradiation limits were provided by the
manufacturer at +he time these tests were performed.



On continued irradiation te 100 krads cumulative exposure, all
eight irradiated parts exceeded the maximum specification limit
for ICCH, with a maximum reading of 31.60 uA and seven parts
exceeded the maximum specification limit for ICCL, with a maximum
reading of 4.71 uA. After a final annealing at 100°C, no rebound
gffects were observed. -

All parts passed both functional tests throughout all irradiation
and annealing steps.

Tabhle IV provides a summary of the functional test results, as
well as the mean and standard deviation values for each parameter
after different irradiation exposures and annealing steps.

Any further details about this evaluation can be obtained upon
request. If you have any guestions, please call me at (301} 731-
5954 .
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The information contained in this document has been developed
sclely for the purpose of providing general guidance to employees
of. the Goddard Space Flight Center (GsSFC). This document. may be
.distributed outside GSFC only as a courtesy to other government
agencies and contractors. Any distribution of this document, or
application or use of the information contained herein, 1is
expressly conditional upen, and is subject to, the follow1ng
understandings and limitations:

(a) The information was developed for general guidance conly and
1s subject fto change at any time;

{b) The information was developed under unique GSFC laboratory
conditions which may differ substantially from outside.
conditions;

(¢} GSFC does not warrant the accuracy of the infocrmation when
applied or used under other than unigue GSFC labeoratory
conditions;

(d). The information should not be construed as a representation
of product performance by either GSFC or the manufacturer;

{e) Neither the United States ‘government nor any person acting
on behalf of the United States government assumes any liability
resulting from the application or use of the information.



Gceneric Part Number:

Part Number:

FAST/MUE
control Number:

charge Number:
Manufacturer:
Lot Date Code:
Quantity Tested:

gerial Numbers of
Radiation Samples:

Serial Numbers of
contrel Samples:

part Function:
part Technology:
package Style:

Test Engineer:

TARLE I. Part Information

S4ACO2
M38510/75101BCA

6307

C23973

Natienal Semiconductor Corp.
9214Ah

10
52, 53, %4, 55, 56, 57, 58, 59

50, 51

guad 2-input NOR Gcate
CMOS |
14=-pin DIP

c. Arcila



TARLE TY. Radiation Schedule for 54AC02

EVENTS DATE

1) Initial Electrical Measurements —~09/18/92
2) 5 KRAD IRRADIATION (0.25 krads/hour) 09724792
POST-5 KRAD ELECTRICAL MEASUREMENT 09 /25/92
3) 10 KRAD IRRADIATION (0.076 krads/hour) 09/25/92
POST-10 KRAD ELECTRICAL MEASUREMENT Q9 /28792
4) 20 KRAD IRRADIATION (0.5 krads/hour) 09/28/92
POST-20 KRAD ELECTRICAL MEASUREMENT 09/29/92
5} 40 KRAD IRRADIATION (1.0 KRADS WIJUR) 09/2ni92
POST-40¢ KRAD ELECTRICAL MEASUREMENT : . @9 f3u/92
&) 60 KRAD IRRADIATION (1.0 KRADS/HOUR}) 09/30/92
POST-60 KRAD ELECTRICAL MEASUREMENT 10/01/92
7} 168 HOUR ANNEALING €25°C 10/01/92
POST-168 HOUR ANNERL ELECTRICAL MEASUREMENT 10/08/92
8) 100 KRAD IRRADIATION (2.05 KRADS/HOUR} 10/08/52
POST-100 KRAD ELECTRICAL MEASUREMENT 10/09/)92
9) 168 HOUR ANNEALING @100°C¥ iofae /a2
POST-1668 HOUR ANNEAL ELECTRICAL MEASUREMENT 10/16/92

ALL ELECTRICAL MEASUREMENTS WERE PERFORMED AT 25°C.
PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS; SEE FIGURE 1.

*High temperature annealing is performed to accelerate long ternm
time dependent effects (TDE), hanely, the "rebound" effect due to
the growth of interface states after the radiation exposure. For
more information on the need to perform this test, refer to MIL-
STD-8583D, Methoed 1019, Para. 3.10.1. '

i
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Table IIX. Electrical Characteristics of 54AC02
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TABLE IV: Summary of Electrical Me:.urements After
Total Dose Exposures and Annealing for 34AC02 1/

Total Dose Exposure {(TDE) {krads) Enneal TDE anneal
Initial 10 20 40 a0 168 hrs 100 163 hrs
Spac. Limits/2 ' @25°C krads @1ecte
Farameters min mean sd
FUNC1, 1 MHz, FPRSS
FUNC2, 1 MH=zZ, PASS
JOH1/3 vl 2. Z2.939] 0O
VOH3 Vvl 5. 5.49] 0
VOH5 LER 4.18) .02
VOH7T vl 3. 461 .04
VoLl mV] -0 0
VOLT mV] 406 | 41
IIL ra =100 gt ¢
IIH na| 0 C
VICP v 400 FE2 2.4
VICH mvi -_500 -733| 2.4
ICCL ua, 31| .02
ICCH uh a5 o)
Note:

1/ The rmean and standard deviation values were calculated over the eight parts irradiated

in this testing.

included in this table.

2/ These are manufacturezs’ non~irradiated data sheet specification limits.

limits wers provided by the manufacturer at the time the tests were performed.

3/ No significan
and annealing.

Tha control samples remained ceonstant throughout the tasting and are not

t wariation was observed in any VOH or VOL measurement during irradiaticn
Additicnal data on WOH2, WOH4, VOH6 and VOL2 thru VOL6 are available on request.

b

No post-irradiaticn




Figure 1. TRadiation Bilas Circuit for S54AC02
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