ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been developed sclely for the
purpcse of providing general guidance to employeee of the Goddard Space Flight
Center (GSFC). This document may be distributed outsids GSFC only ae a
courtesy to other government agencies and contractors. Any distribution of
this docunent, or application or use of the infurmation contained herein, im

axpressly conditionad upon, and is subject to, the fellowing underarandings
and limitationsas

(a)

(h)

{c)

(a}

(e)

The information was daveloped for general guidance only and is
subject to change at any time;

The information was davelopad under unigue GSFC laboratory conditions
which may differ substantially from cutside conditicnoj

GSFC does not warrant the accuracy of the information when applied or
uged under othar than unique GSFC laboratory conditiona;

The informacion ahould not be conetrued ag a representation of
product perfoermance by either GSFC or the manufacturer:

Naither the Unitad States government nor any paeraon acting on bahalf
of the United States government assumes any liability resulting from
the application or use af the information.
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Radiation Report on 54ACT2441LMQB B. Fafaul/311

SMEX Common Buy Part Ho. 5962=87760012A A. Sharma/311
. Xrus
J. Stubbklefield
A. Moor

A radiation evaluation was performed on 54ACT2441MOB to determine the
total dose tolerance of these parts. A brief summary of the test
results ls provided below. For detailed information, .refer to Tables
T through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were jrradiated
under bias (see Figure 1 for bias configuration), and two parts were
used as control samples. The total dose radiation steps were 10, 20,
30, 50, 75 and 100 xrads. After 100 krads, parts were annealed at
+250C for 24 and 168 hours, and then irradiation was centinued to 200
and 300 krads (cumulative} after which they were annealed at +100%C
for 168 hours, The dose rate was between 0.45 and 5 krads/hourx,
depending on the total dose level (see Table IL for radiation
schedule). After each radiation exposure and annealing treatment,
parts were electrically rosted @ +25°C according to the test
conditions and the specification limits 1isted in Table III. These
tests included a total of two functional tests (at 1 MHz) after each
radiation and annealing step.

all of the Parts passed all tests on jrradiation up to 200 krads
without any significant degradatien in any of the electrical
parameters. On continued irradiation to 300 krads, one part (SN 327)
marginally exceeded the specitfication 1imits on ICCH, ICCL, ICCZ
(readings were 223uh to 330uA against the specification limit of
160uA) and VOL1l (voltage level low @ VCC = 4.5V; readings were 208mV
to 895mV against the specification limit of 100mv) . After annealing
at +100°C for 168 hours, all irradiated parts failed the AC parametric
tests (readings indicate sone outputs never reached the expected
voltage level). slx of the eight irradiated parts falied the VOI
{cutput voltage level high) at various VCC. Some outputs did not
switeh te the right state hinting some degradation on the input
voltage level requilrements.

Tahle IV provides the mean and standard deviation values for each
parameter after different irradiation exposures and annealing
treatments. It also provides a sumnary of functional test results
after each radiation/annealing step.

Any further details aboul this evaluation can be obtained upon
request. If you have any gquestions, please call me at (301)731-8954.
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ceneric Part Numbel:

SMEX Common Buay
Part Numbexl:

SMEX Common Buy
Control Number:

Charge Number:
Manufacturer:
Lot Date Code:
guantity Tested:

Serial Numbers of
Radiation Samples:

Serial Number of
contrel Sample:

Part Function:
- part Technology:

Package Style:

TABLE I. Part Information

54ACT2441LMQB
5062~87760012A

1758

co0362

National Semiconductor Corp.
s

9036A

1o

322, 323, 324, 328, 326, 327, 328, 329

320, 321
OCTAL BUFFER/DRIVER
CMOS

20-pin LCC



TABLE IT. Radiation Schedule for BH4ACT244IMOB
EVENTS DATE

1) Initial (Pre-Irradiation) plectrical Measurements 07/31/81

2) 10- KRAD TRRADIATION (0.5 krads/hour) 09/10/91
POST—10-KRAD ELECTRICAL MEASUREMENT 09/12/91
3) 20-KRAD IRRADIATION (0.5 krads/hour) 09/12/91
POST-20-KRAD ELECTRICAL MEASUREMENT 09/13/91
3) 30-KRAD IRRADIATION (1.5 krads/hour) 08/13/91
POST-30~-KRAD ELECTRICAL MEASUREMENT + 09/16/91
4) 50-KRAD IRRADIATION (1.0 krads/hour) - 09/18/91
POST-50-KRAD ELECTRICAL MEASUREMENT 09 /17/91
4) 75=-KRAD IRRADIATION (1.25 krads/hour) 09/17/91
POST=75-KRAD ELECTRICAL MEASUREMENT 09/18/91
5) 100-KRAD IRRADIATION {1.25 KRADS/HOUR} 09/18/91
POST-100-KRAD ELECTRICAL MEASUREMENT 09/19/91
£) 24 HOURS ANKEALING AT +25°C 09/19/91
POST—24~HOURS ELECTRICAL MEASUREMENT 09/20/91
7) 168 HOURS ANNEALING AT +259C 09/20/91
POST—168-HOURS ELECTRICAL MEASUREMENT 09/26/91
8) 200-KRAD IRRADIATTION (5.0 KRADS/HOUR) 08/26/91
POST—200-KRAD ELECTRICAL MEASUREMENTS 09/27/91
9) 300-KRAD TRRADIATION (1.5 KRADS/HOUR) 09/27/91
POST—300-KRAD ELECTRICAT. MEASUREMENTS 09/30/91
10) 168 HOURS ANNEALING AT +1009C 09/30/91
POST-168 HOURS AT +1009¢C ELECTRICAL MEASUREMENTS 10/25/91
Notes:

- A1l parts were radiated under bias at the cobalt=-60 gamma ray
facility at GSFC. .

- All electrical measurements were performed off-zite at +259C.

- a1l Annealings were performed under bias.



mable III. Electrioal Characteristics of S4ACT244LMQOB
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TESTS PERFORMED

. PARAMETER VvCC  YIL YIH. CONDITIONS PINS LIMITS 8 +25C
E=sZssEEBE Z=FFE ampmE =TiF A EEEREESSC cEERE EESCOCCCCEESREEETIEERRESS
CFUNCT F1. 4.5V 0«0V 4.2¥ FREQ = 1.0MHz ALl I/0 VOL<1.0V »+ VOH>Z.S5V
FUNCT #2° 5.5V 0.0V 5.5V EREQ = 1.0MHz ALL I/0 VOL<1.0V  ~ VOH>3.5
~ yoHi-  4.5Y 0.80V 2.00¥ i0ap = -30ua . SUTS >4.40Y + <5.50V
vony S.5Y (0.80V z.guv 0AD = =50UA GUTS SRTA0V ¢ <5.50V
s GV owlv ey bae Doz sl GRgy i
YoRs 33V u:ﬁuv $.00V LGAD = -50MA  DUTS 53.85Y 5 <5.50V
VoLl 4.5Y° Ul.B0V.2.0UV LOAD = +50UA ouUTS >u.gnv , <0.10V
voLZ. 5.5y D.80Y 2.00V LOAD = +guun OUTS >g. v - <u.1gv
vOLS 2:2¢. 0oBOV 2.00V. LOAD = +24MA OUTS S0.00Y » <050V
vOLk. S-5¢y. D.B0V 2-0UV LOAD = +24NA QuTS . 20.00v - <0.50V.
VOLS S8y 080V 2,00V LOAD = #50HA GuUTS 50,00V , <1-65V
" I1H. 5.5V D00V 5.50¥ VIN = 5.5¥ THNS >, 0.0UR .» <+t1.0UA
TIL. STy  0.00V 5.50v VIN = 0.0V INS S =1.0UA - < 0.008 |
IDIE s.gv- OO0V 5.50V VDUT. = 5.5V guys > 0.0UA » <+10.0UA
ICLH Sad¥ 0.00Y 550V VvCC > O.0URA P <160 QUA
ICCL: g.sv 0.00V 5.50V YCC. > 0.0UA » gqéu.oua .
ICCZ "3y 0.00V 5.zuv vEC S QI0UA » <180.00A -
DLT_ECc  525v  0.00v.- 3.40V viE S 0.0UA - <€1.60 MA i
e emma———— AC. P““&L‘.ETEIC-IESIS..EEEEﬁ““IEEE-EE’:&LIEEEEE-----..__-..--..'---_
PARAMETER. VCC viL. VIH PINS © 7 LIMITS a2sc
=_=_======='==== H 1 13 11 SEEEmE= =========ﬁﬂ===========
MIN MAX
TPHL 4oSV. 0.0V 4o 5V Ut 1.0UNS 9.0NS
- TELH 4.5V, 0.0V baSY oyt 1 .0ONS 9.0MS
TPLZ Go5Y. 0.0V 4.5V ouT 1.0NS 9.5NS
TPIL 45V 0.0V 4aSV ouT. 1.0NS | 9.0NS
. TPHL baSV 0.0V 4oeSV ouT 1.0KS ¢.ONS
" TPLIH Gul¥ 0.0y baSV our 1.0HNS 8.0H3
o ;" - L 'cguﬂgﬂrgzéxtébrtuus"" ' o B

(1) THE FUNLTIONAL TESTS WERE PERFORMED WITH I0H= ~24.0mA AND I0L=24mA
(2) VIL & VIH WERE TESTED UURING THE vOL & vOH TESTS A3 GO/NE GO
(5) AC PARAMETERS WERE TESTED.
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TABLE IV: Summary of Elecirical Measurements After
Total Dose Exposures and Annealing for 54ACT244LMQB 1/, 2/

Total Dose Exposure (TDE) {krads] Anneal Total Dosze {(krads) Anneal

0 L0 30 50 100 |24 hours [168 heuwra! 200 300 |168 hours

{zre—Rad) +25°%C +25°C +100°C
mean sd |mean ad |mean &d |[mean ad |mean &d |mean &4 [mezan asd

Zpec.

Limits
parameter min Max
FONC1 RIMHS
FONCS R1MHZ
voEl v
voH2
YoH3
YwCHA
VoES
VoLl
VOLZ
VOL3
VOLA4
VOLS
I1H
IIL
10zH
I02L
ICCH
ToCL
ICCE
DLT ICC
TPRL
TPLE
TPLZ
TPZL
TPHZ
TBZH
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Nates:

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

2/ Table IV provides radiation characteristics of parts at selected total dose exposuras and arnealing treatments. Tha
data at other radiaticn exposutxes and annealing treatments is available and can be cbiained upon request.
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rigure 1. gadiation Bias circuit for 54RCT244LMOB
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