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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed solely for the
purpose of providing general guidance to employees of the Coddard Spare Flight
Center (GSFC). This document may be dimtributed outside GSFC only am a
courtesy to other government agencies and eentractors. Any diptribution of
this document, or application or use of the information contained harein, is
expreanly conditioned upon, and is gubjact to, the following understandings
and limitations:

(a) The information was developed for gensral guidance only and is
subject to change at any time;

{&) The information was developed under unique GSFC laboratory conditionsm
which may differ substantially from outside conditione;

ic) GSFC does not warrant the accuracy of the information when applied or
used under other than unique GSFC laboratory conditions;

{d) The information should not be construed as a repregentation af
product performance by eithar GQSFC or the manufacturer;

ie} Neither the United States government ner any parscn acting on bahalf
of the United States government assumes any liability resulting frem
the application or use of the infermation.
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A radiation evaluation was performed on 54AC191 to determine the
total dose tolerance of these parts. A bricf summary of Ltho test
results is provided below. For detailed information, refer to
Tables I through IV and Figure 1.

The total dose lesting was periormced using a cobalt-60 gamma ray
source. During thc radiation tesling, eight parts were
irradlated under bhias (see Figure 1 for bias contiguration), and
two parts were usced as control gamples. The total dose radiation
steps were 10, 20, 30, 50, 75 and 100 krads. After 100 krads,
parts were annealed at +25°C for 24 and 168 hours, and then the
irradiation was continued to 200 and 300 krade (cumulative), The
dose rate was betwecn 0.1 and 5,3 krada/hour, depending on the
total dose level (sce Table 1T for radiation schedule). After
cach radiation expusure and annealing treatment, parts were
clectrically teslLed according to the test conditions and the
specification limits listed in Tabloe ITI. These tests included
six functional tests (40 Milz) at 3.0V and 5.5v,

All parts passed all tests on irradiation up to YL krads,
However, after the 100 krad eiposure, parts marginally exceeded
Lhe specification limits on some of Lhe AC parameters. However,
all parts passed all other tests on irradiation up to 100 krads.
No significant recoverﬁ was observed on annealing the parts for
24 and 168 hours at 25%C On continued irradiatien to 200 and
300 krads, all parts failed functional testing. Parts also
showed continuing degradation in AC parameters,

Table TV provides a summary of the funcrional test resulls, as
well as the mean and standard deviation values for each parameter
artier different irradiation exposures and annealing steps.

Any further details about this evalualion can be obtained upon

request. If you have any questions, plecase call me at (301 731-
BYhdq.



Generic Part Number:

SMEX/CD
Part Number:

SMEX/CBE
control Numbor:

Charge Number:
Manufacturer;
Lot Date Code;
Quanl ity Tested;

Seérial Numbors of
Radiation Samples:

Serial Mumbers of
Contrel Samples:

Part Function:
Part Technology:
Package Style;

Test Engineer:

TABRLE L,

Part. Informaticn

24AC19]

5962-89719012A

1398

Co0350

National Semiconductor Corp.
9111a

10

€02, BO3, 804, BOS, ROS, 807,

800, 801

4-bit up/down counter
CMOS

flat pack

A, Karygiannis

808,

809



TABLE TI, Radiaticon Schednle for S4AC191

EVENTS

1} Initial Electrical Mesasurements

2) 10 KRAD 1RRADIATION (0.5 krads/hour)
POST-10 KRAD ELECTRTCAL MEASUREMENT

3} 20 KRAD IRRADIATICN (0.147 krads/hour)
POST-20 KRAD ELECTRICAT, MEASUREMENT

4) 30 KRAD IRRADIATION (0.5 krads/hour)
POST-30 KRAD ELECTRICAL MELSUREMENT

5} 50 KRAD iRRADIATTON (1.0 KERADS /HOUR)
POST-50 KRAD ELECTRICAL MEASUREMENT

6} 75 KRAD IRRADIATION (1.25 krads/hour)
POST-75 KRAD ELECTRICAL MEASUREMENT

7) 100 KRAD TRRADIATION (1,25 krads/hour)
POST-100 KRAD ELECTRICAL MEASUREMENT

8) 24 HOUR ANNEALING
POST-24 HOUR ANNEAL ELECTRICAL MEASUREMENT

9) 168 HOUR ANNFALING
FOST-168 HOUR ANNFAL ELECTRLCAL MEASUREMENT

10) 200 XRAD IRRARTIATION (1,47 krad?fhour}
POST-200 KRAD ELECTRICAL MEASUREMENT

11} 300 KRAD 1RRADIATTOM 5
POST-300 KRAD ELECTRICAL MEASUREMENT

DATE

07/16/91

07/25/91
07/26/91

07/26/91
07/28/481

08/13/91
07/30/91

07/30/91
07/31/91

N7/31/91
p8/01/91

08/01/91
08/02/81

08/02/91
08/03/91

08/03/91
08/09/91

08/09/91
08/12/91

0B/i2/51
0B/13/91



Table YTII. Electrical Characleristics of 5480191
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TABLE IV: Summary ¢ ctrical Measurements After
Total Dose Exposures ana ~nnealing for 54AC191 1/

Total Dose Exposure (TDE) {krads) Aarealing TDE (krads)
Initial 10 29 30 53 75 | 100 (24 hours|168 hous| 200 | 300
Spec. Liml .
Paramezers m'n max fmean sd 5 mean sd |mean sd mean sd mean sd [nean sd mean sd lmezn s
FUNT) i 2 : Pam e R Sp P
FUNCZ ' x i
FUNC S
FUHCA
FUNSS
FUNCE
WEH] VI 2.4 00 .00
VOED VI 5,4 00 e
VCHZ v 3.7 .01 .01
voRr? ¥|z.85 02 L02
VoLl a o H/R KA
VOLA Y J N/A N/A
VOLS mv C 4,3 4.2
VOLY it 0 8.3 7.7
ITH nA 0 /R N/
ICCH 2/ uA 0 K/ WiE M/A
IZCL 27 uh ] /A K/a N/R
TELH. Cg =2 1 0.7 1.8 1.z Z.5
TZLH1 EC ng 1 .3 3.0 2.3 3.3
TPLE1 TC ns ; .7 1.9 1.8 2.3
TPHLE ?D n5 1 -B J.e 0,8 {1.0
'TPHELL RC n5 | -4 C.3 0.3 T2
[TeLE2 RC -5 1.5 .08 2.3 1.9 [ 3.0
Itetmg =c ns| 1.5 2 pedediy 1.2 frviey voe B9EEY 1.2 0@ L2 (R 1.3 1.2 . 1.€ |
Nota:

1/ The mean and standard deviation values were calculated over the eight parts irradiated ia this tesating,
The centrel samples remained constant throughaut the testing and a-e a0t included in this takle.

2/ The measurement range for ICCH and ICCL was sat ia the rarge of 16 ulh to 16 m&. Therefore the 2czual readings

at less than 16 uz wara not available. However, all parts measured less than 15 ua Ehrougheut the radia“-gn

testing and annealing treatments,



Radiation Bias Circuit for 54AC191

Figure 1,
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