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ADVIEORY ON THE USE OF THIS DOCUMENT

The information contained in this deocument haa been develaped aplely for the
purpose of providing general guidanee te employees of the Goddard Space Flight
Center (GEFC). This deocument may be distributed outside GSFC only am a
courtesy tec other government agencies and contractors. Any distribution of
thie document, or applicaticn or use of the informaticon contained herein, ias
expressly conditioned upon, and is subject to, the followlng understandings
and limitationos:

{a) The ifnformation was developed for general guidance only and is
gubject to change at any time:

(b) The informaticn was developed under unique GSFC laboratory conditione
which may differ subkstantially from outeside conditicns;

(e) GSFC doee not warrant the accuracy of the informaticn when applied or
used under other than unique GSFC laboratory conditicns;

{d) The information should not be conetyrued ae a representation of
product performance by either GSFC or the manufacturezr;

{e) Neither the United States govermment nor any person acting on bshalf
of the Unlted States government assumes any llability resulting from
the application or use of the information.



'r:ﬂ U"f@h ESYS 37 interalfice Memorandum

PPM=91-2067

To Date
- T. Micceolis april 15, 1991
Department | ncahort
Code 300.1 Lanham
From i lolephanag
K. Sahu fﬁ, 731-8954
Departmant Location
7809 Lanham
Subect ’ ¢
Radiation Report on S4AC138DHMUD B. Fafaul/311
SMEX Common Buy Part No. 5962-8761B01CA J. Denis/f311l

v. Edson

2. Esmacher
A. Casasnovas
M. Fowler

N Moox

A radiation evaluation was performed on S4ACI38DMOB to determinc
+he total dose tolerance of these parts. A brief summary of the
test resulte is provided bhclow. For detailed information, refer
to Tables I through IV and Figure I. '

The total dose testing was performed using a cobalt-60 gamma ray
source., During the radiation testing, eight parts were irradiated
under bias (see Figure 1 for bias configuration), and two parts
were used as control samples. The total dose radiation steps were
5, 10, 15, 20, 30, 50, 75 and 100 krads. After 100 krads, parts
were amnealed at 25°C for 24 and 168 hours, and then jrradiation
was continued teo 200 and 300 krads {cumulative) . The dose rate
Jas between 0.25 to 5.0 krads/hour, depending on the total dose
level (ses Table II for radiation schedule). After each radiation
exposure and annealing treatment, parts were electrically tested
according to the test conditions and the specification limits
1isted in Table IIX. These tests included a total of three

Functional tests {(at 1 MHz) after each radiation and annealing
step.

All of the parts passed all tests on irradiation up to 100 krads
and after subseguent annealing for 24 and 168 hours without any
aignificant degradation in any of the electrical parameters. On
continued irradiation te 200 and 309 krads, one part (SN 10)
exceeded specification limits on ICCH and ICCL (readings were
400uAh against the specification limit of 160uAh). However, all
other parts passed all tests on irradiation up to 300 krads.
Table IV provides the mean and standard deviation wvalues for each
parameter after different radiation exposures and annealing
rreatments. It alsa provides a summary of functional test results
after each radiation/annealing step.

any further details about this evaluation can be obtained upon
request. If you have any guestions, please =all me at 731-89%54.



TABLE I.

coneric Part Humber:

SMEX Common Buy
Part Number:

SMEYX Comnon bBuy
control Hunmber:

Manufacturer:
Quantity Procurcd:
Lot Date Code:
Quantity Tested:

Serial Numbers oi
Radiation Samples:

gSerial Numbers of
Control Samples:

Part Function:

Part Technology:

Package Style:

part Information

54AC138DMOB
5962—-8762201EA

1682

National Semiconductor Corporation

102

9037A

pDecoder /DemultipleXer

CMOS

16-PIN DIP



TART.E ITT. Radiation Schedule

EVENTS

DATF
1}- Tnitial Electrical Measurements 02/15/91
2) 8§ krads irradiation 8 250 rads/hr 02/25/81
Post 5 krads Electrical Measurements 02/26/91
3) 10 krads irradiation € 250 rads/hr cz2/z26/91
Post 10 krads Electrical Measurements 02/27/91
4) 15 krads irradiation € 250 rads/hr 02/27/91
Post 15 krads Electrical Measurements 02/28/91
5) 20 krads irradiation @ 250 rads/hr 02/28/91
Post 20 krads Electrical Measurenents 03/01/91
6) 30 krads irradiation @ 500 rads/hx 02/01/91
Post 30 krads Electrical Measurements 03/02/91
7) 50 kxrads irradiation € 1000 rads/hr 03702791
Post 50 krads Electrical Measurements 03/03/91
8) 75 krads irradiation @ 125¢ rads/hr 03/03/91
Post 75 krads Electrical Measurements 03/04/91
9) 100 Xrads irradiation € 1250 rads/hr 03/04/91
Post 100 krads Electrical Measurements 03/05/91
10) 24 hrs annealing 03/05/91
Post 24 hr Electrical Measurements 03/06/91
11) 168 hrs annealing 03/06/91
Post 168 hr Electrical Measurements 02/12/91
12) 200 krads irradiation & 5000 rads/hr 03/13/9L
Post 200 krads Electrical Msasurements 03/14/91
13) 300 krads irradiatioen 8 5000 rads/hr 03/14/91
Post 300 krads Electrical Measurements 03/15/391

Notes:

~ All parts were radiated under bias at the cobalt-60 gamma ray
facility at GSFC.

—- All electrical measurements were performed off-site at 2s5°C.
- Annealing was performed at 23°C under bias.



P TABLE TTIT. Electrical Characteristics ol 54ACL38

e B e m— - Rh M e e e e e e KRR G M T M M a4 Sl s S e e e e e mm e e e e e s e e

e e e et Ae e —  mbe bRl M e A e ————— e T b L LA e e i e e e e e e _

!

|

| PARAMETER VCC VIL VIH CONDITIONS PINS © LIMITS B +25C
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{ FUNCT #1 2.0V 0.0V 2.0V FREQ = 1IMHz  ALL Y/0 VOL(1.0V , VOH>1.0V

| FUNCT {2 3.0V 0.0V 3.0V FRER = 1MH=z ABLL T/0O VOLC1.5V , VOH»1 .8V

| FUNCT #3 5,5V 0.0V 5.5V FREQ = 1MH=z ALL I/0 VOL<2.8V , VOH>2.5V

| :

[ PARAMETER VCC VIL VIH .CONDITIONS PINS LIMITS G +25C
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| VGH1 3.0V £.50V 2.10V LOAD = -%00UA OuUTs 22,920V , <6.00V

1 VOH2 4,5V 1,325V 3,15V LOAD = -50UA QUTS 34,40V , <6.00V

[. VOH3 5.5V 1.B65V 3.85V LOAD = -30Ua ouTs 5,40V , <6.00V

i VOH4 3.0V 0.80V 2.10V LOAD = -4MA ouTs »2.40V , {(6.00V

i VOHS5 4.5V 1.36V 3,15V LOAD = -24MA QuTS 23.70V , <{B6.00W

| VOHb 5.8 1.65V 3.85V LOAD = —24MRA cUTSs »4.70V , <6.00V

| VOH7 .6V 1.68V 3.8595V LOAD = -5CMA ouTs »3.85V% , {6.00V
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| PARAMETER VCC VIL VIH CONDITIONS PINS LIMITE @ +25C
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I{ VaLl 3,0V 0.90V 2.10V TORD = +L0UA ouUTs »0.000 , 0,10V

P . VaLZ 4.5V 25 3,168V LOAD = +5QUA auTrs 20,00V , 0,10V

H VOLZ3 5.5¢ 1.65V 3.B5V LOAD = +5H0UA ouTrs »0.00V , <0.18V

{ VoL 2.0V (¢.90V 2.10V LOAD = +12MA GUrs »0.00v , {0.50V

| VOLS 4.8V 1.35V 3.18V LOAD = +24MA3 ouTs 0,00V , £0.8B0V

| VaL6 5.8V 1.65% 3.85V LOAD = +24Ma QuTs Q.00 , (0.50V

| VOL7? %.59¢ 1.65V 3.85V LOAD = +50MA guTSs .00V , (1.635V

!

| PARAMETER VCL VIL VIH CONDITIONS PINE LIMITS @ +25C

1 2::'—::—:".:2‘.‘-": =_=== === = _-—==== DT o= a=E=Z= I ) TE AR RO EERERREEST SRS RS

! rid 5.5V 0,00V 5.80V VIN = 5.5V iNs > 0.0UA , (+1.0UTA

| 1L 5.5V (§.00V 5.50V VIN = 0.0V iNz »-1.008 , < 0.0UA

[ ICCH 5.5 0.00V 5.80V VIN = 5.5V vCC > D,0UA , <160.49UA

| ICCL 5.5V 0.00V 5,50V VIN = 0,0V Voo > 0,003 , (150,C0U5
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COMMENTS /EXCEPFTIONS
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(1) FUNCTTOMAL, TESTS PERFORMED WITH OUTPUT LOADING OF IOH=-5.0mA,I0OL=5.0m¢
{2} VIL & VIH WERE TESTED DURING VOL & VOH TESTS AS GO/NOGO.

(3) ITH TEST WAS PERFORMED WITH OQTHER TWFUTS AT VIH. {(53.5V)
IIL TEST WAS PERFORMED WITH OTHER INFUTS AT VIL. {(0.0V)
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TABLE IV: Summary of El. .cal Measurements

after Total Dose Exposures and Annealing for S4AC138

= ..

1/v2/,3/

Total Dose Exposure {krads) Anneal |Total Dose (krads);
Initials 10 20 50 100 168 hre 200 300
Spec. Limice
Parametberg min max mean sd mean sd
Fuacl O 1MHz “Pann: ‘pasal
Sfung? @& 1¥Hz ‘Paps’
Funcd @ 1MHz
VCH?2 V] 4.4 .0 [
YCH4 Vi 2.4 £.4 (1]
VOHE vl 2.7 | s.0 ¢
VOH7? v| 3.85 | 5.0 L83
VOL2 vl o 0.1 o
VL4 vl o 0.8 0
VOLES v 0 .5 0
vOL7 vl o 1.65 02
IiH na 0 1000 q
IIL nal-1800} 0 0
.ICCH uwal| ¢ 160 0
|TccL uAf{ o 156 0
Hotes:

1/ The mean and standard deviation values were calculated over the eight parts irradiated in this testing.
The control samples remained constant throughout the testing and are not included in the table.

2/ Table 1V provides radlation characteristics of parts at selected total dose exposures and annealinc
The daca at other radiation exposures and annealing treatments 1s avallsble and can be

obtained upon request.

treatmenty.

3/ The data on VOH1, VCHI,

VOLL,

and VOL3 tracks similar te VOHZ and VOLZ etc.

in Table IY but are available on request.

The values are net included

CHIa e



Figure 1. Radiation Bias Circuit for 54AC138
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1. vcer = 5.0 £ 0.5 Volkta -

2. Veo/2 = 2

.5 + 0.25% Voltsa

1. All Hesistors are lk Ghms, 1/4 wakts



