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ADVISORY ON THE USE OF THIS DOCUMENT

The information contalned in this document has been developed eolely for the
purpose of providing general guidance to employoes of the Goddard Space Flight
Center (GSFC). This document may be distributed gutside GsFPC only as a
courtesy to other govermment agencies and contractors. Any distribution of
this document, or application or use of the information contained terain, 1im
expressly conditioned upon, and is gubjeet to, the following understandings
and limitatians:

{a} The information was develeoped for general guidance only and ie
subject to change at any time;

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

{c) GEFC doas not warrant the accuracy of the information when appliaed or
used under other than unique GsFg laboratory conditions;

{d) The infermation should not be construmd as a representation of
product performance by either CSFC ar the manufacturer;

(=) Neither the United States government nor Any parson acting on behalf
of the United States govermment assumes any liability resulting from
the application or use of the informatien.
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Bidiation Report on S4ACRE B. Fafaul/311

SMEX Common Buy Part No. 5%62-895501CA J. LDenis/311
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A radialion evaluation was performed on 54AC86 Lu determine the
total dose tolerance of these parts. A brief summary of the test

results is provided below. For detailed information, refer to
Tables 1 through IV and Figurc 1.

The toral dose testing was performed using a cobalt-60 gamma ray
cource. During the radiation testing, eight parts were irradiated
under bias (see Figurc 1 for bias configuration), and two parts
were used as control samples. The total deose radiation steps were
10, 20, 30, S0, 75, and 100 krads. After 100 krads, parts were
annealed at 25°C for 24 and 192 hours, and then the irradiation
was continued to 160 and 260 krads {(cumulative). The dose ratce
was between 0.25 - b krads/hour, depending on the total dosc
level {see Tahle II for radiation schedule). Affer each radiaticon
exposure and annealing treatment, parts were electrically teasted
according to the test .conditions and the specification limits

listed in Table III. These tests included tweo functlonal itests
{10MHz) at 3.0 V and 5.5 V.

All {8) parls passed initial measurements. All parlbs continued
to pass functional tests up to 260 krads, and stayed within the
gpecificat.ion limits up to 50 krads. At 75 and 100 krads, two
parts marginally exceeded the specification limits on VOLI and
Teop- However, on annealing for 192 hours, all parts passed all
rests and stayed within the specificatien limits for all
parameters. On continued irradiation to 160 and 260 krads, seven
parts exceeded the specification limits en VOL&. Also, one part
(SN 9) exceeded the specification limits for Tpey and 1 .
However, all parts passed all other tests on irradiation up to
260 krads. Table IV provides the mean and standard doviation
values for ecach parameter after different radiation exposurcs and
annealing trcatments. It also provides a summary of functional
test results after each radiation/annealing step.
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auy further details about this evaluation can be obtained upon
request. If you have any questions, please call me at (301} 731-
8954 .



TABLE I.

Generic Part Number:

ISTP Non~Common Buy
Part HNumber:

151 Non-Common Buy
Control Number:

Charge Number:
Manufacturer:
Quantity Procurods
Lot Pate Codes:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
Part Technology:

Package Style:

Part Informal.ian

54RCB6

D262-8955001CA (HA124245)

1650
C20091

National Semiconductor Corp.

100
903648

i0

3, 4, 5, 6, 7, 8, 9, 10

1; 2
2 Input Exclusive — QR ate

CMOS

14 Pin DIF



TABLE II. Radiation Schedule

EVENTS

1} 1nitial Electrical Moasurements

2) 10 krads irradiation ® 250 rads/hr
Post 10 krads Electrical Measuremenls

3) 20 krads irradiatien 8 250 rads/hr
Pogst 20 krads Elechtrical Msasurements

4) 30 krads irradiation 8 250 rads/hr
Post 30 krads Electrical Measurcments

5} 50 krads irradiation 8 250 rads/hr
Post 50 krads Electrical Measuremenis

6} 75 krads irradiation @ 1250 rads/nr
Post 75 krads Electrical Measurements

7y 100 krads irradiation @ 1250 rads/hr
Past 100 krads Electrical Measurements

B) 24 hour anncaling
Pogl. 24 hr Flecctrical Measurements

9} 192 hour annealing
Posl 182 hr Electrical Measurements

10) 160 krads irradiation @ 5000 rads/hr%
Post 160 krads Electrical Measurements

11) 260 krads irradiation @€ 1470 rads/hr
Fost 260 krads Elechtrical Moasurements

Notes;

1) All parts were radiated under bias at the cobalt-60 gamma ray

facility at GS3FC.

2) Al]l electrical measurcments were performed off-sile al 25°C.

3y Annealing performed at 25°C under bias.

* Anonmalous event: Due to a power outage, Lhe parts received a
cumnulative dose of 160 krads instead of the scheduled 200 krads,

BATE

03/07/91

03/08/21
03/09/91

03/08/91
03/10/91

03/10/91
03/11/91

03711791
03/12/91

03/12/91
03/13/91

03/13/91
03/14/81

03714791
03/15/91

03/15/91
03/23/91

03/22/91
03723791

03/23/91
03/24/91
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Table IIT. Elcctrical characteristics of S54AC86

PARAMETER VOO VTL VIH CONDITIONS PINS LIMITS: -85C T0O +125C
FUNC 1 3.0V 0.0V 3.0W FREQ = 10Mliz ALL I/0 VOHY1. BV, VOL{1._5V
FUNC 2 5.5V 0.0V B.5Y FREQ = 1d4aMHz ALL I1I/0 VOHYY . BV |, VOL{1l.5V
VOH1 3.0V; INPULS AT 0.90V AND 2.10Y, EACH OUTRUT AT -S0UA 2.90V MIN
VOHZ 4.5V; INPUTS AT 1.385V AND J.15V, EACH OQUTPUT AT -50UA 4 .40V MIN
VOH3 5.5V; 1INPUTS AT 1.68V AND 3.85V, FACH OUTPUT AT -50UA .40V MIN
VOH4 3.0V; INPUTE AT 0.30V AND 2.10V, EACH QUTPUT AT - 4MA 2.40V MIN
VQHS 4.5V; TNPUTS AT 1.35V AND 3.15V, EACH OUTPUT AT -24MA 3.70V MIN
VOHE 5.5V; INPUTS AT 1.65YV AND 31.85V, EACH QUTPUT AT -24MA 4 T0V MIN
VOH7 0.5V; INPUTS AT 1.65V AND 3.85V, EACH QUTPUT AT -R0MA 3.85V MIN
VOL1 J.0V; INPUTS AT O.90V AND 2.10V, EACH OUTPUT AT -500A 6.1V MAY
O, 4.5V, INPUTS AL L.35V AND 3.15V, EACH QUTPUT AT -50UA 0.1V M2¥

L3 5.5V; INPUTS AT 1.6£5V AND 3 85V, EACIlI OUTPUY AT ~5300A 0.1V Max

L4 3.0V; THPUTS AT .90V AND 2.10V, EACH QUUPFUT AT -19MA 0.5V Ma¥
VOLS 4.5V, INPUTS AT 1.3%V AND 3.15V, EACH OUTPUT AT -24MA G.5W MAY
VOILe >.5V; INPUTS AT 1.65V AND 3_.8SY, FACH OUTPUL AT -24MA 0.5V mMay
VOLY 5.85V; INPUTS AT 1.65%V AND 3.R85V, EACH QUTPUT AT -S50MA 1,66V MAH
IIL 5.5V FACH INPUT TESTED A VIN=0.0V =i1ua T9 O.0UA
ITH 5.5V ;EACH INPUT TESTEL AT VIN=5.5Y G.oua TO +1.0UA
ICCH 5.5V INFUTS pT 5.5V BO.OUA MAY
ICCL 5.8V TNPUZRS 2T 0.0V S0, QUL MAL
COMMENTZ/ELCEPTIONS

= V1L AN VIH WERE TESTEN WHILE PERFORMING VOL AND VOF TEETS

*= AC TE
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Total 2ose
Tozal Dose Zxposure (krads) Annealing Exposura {<rads
Spec, Initial 10 20 30 50 160 24 hrs|1%2 hrs 160 260
Lirdits
Parameter Min max nean sd;mean sd [mean sd |mean sdé mean sd mean

TABLE IV: Summary of Electrical

urements after
Total Dose Exposures and Annealing tor 54AC86

Test

#o

BBr0TT

Test

fa

Capsor |

=1L

nAL0CC 0.G

iIH

11

0.0 100 ‘g.C

ICCH

uA

0.0 80

ICCL

0.0 80

VOHL

VOR2

VOE3

VidHS

VOHS

VOHS

[VOHT

VOL1

VOT.2

VCL3E

VwOL4

VL3

VOLG

WOLT

Hotes:

¢ The mean and standard deviation values were calculated over the eight parts irradiated in this testing.

The zeatrel samgles remained constant througheat the testing and are net included in this table,



Figure 1: Radiation Bias Circuit for 64AC86
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