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ADVISOHRY ON THEE USE OF THIS DOCUMENT

—

The information econtained ln thie document haa been developed solely for the

. purpese of providing general guidance to employees of the Goddard Space Flight
Centar (GEFC). Thia document may be distributed outaide GSFC only am a
courteay to other gaovernment agencies and contracters. Any diastribution of
thia document, or appliration or use of the informatien containsd Mereln, inm
axprasaly ceonditioned upon, and is subjeect te, the following understandinge
and limitations:

{a}

{b)

=

{d)

(e}

The infermaticn was developed for general guidance only and is
subdect to chatnge at any time;

The infermation was developed under unique GSPFC laboratory conditions
which may diffear substantially from outside conditions;

GSFC does not warrant the accuracy of the Lnformation when applied or
used under otheyr than unique GSFC labojyatery ceonditions;

The information should not be construed as a representatlion of
product performance by eithexr GEFC or the mannwfacturer;

¥eithex the United States govermment nor any persen acting on behalf
of the United States govermment assumes apy liability resulting from
the applicaticon or use of the information.
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4 radiaticon evaluation was performed on S54AC20DMQB to determine
the total dose tolerance of these parts. A brief summary of the
test results is provided below. For detailed information, refer
to Tables I 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
irradiated under bias (see Figure 1 for bias configuraticn), and
two parts were used as control samples, The total dose radiaticn
steps were 10, 20, 30, 50, 75, and 100 Krads%. After 100 krads,
parts were annealed at +25°9C for 168 hours with measurements
taken after 24 hours and 168 hours. After this annealing, parts
were irradiated to 300 krads and, finally, a teotal accumulated
dose of 400 krads, after which they were annealed under bias at
+100°9C for 168 hours. The dose rate was between 0.% and 6.25
krads/hour, depending on the total dose level (see Table II for
radiation schedule). After each radiation exposure and annealing
treatment, parts were electrically tested @ +25°C according to
the test conditions and the specification limits listed in Table
I1II. These tests included two functional tests at 1 MH=z=.

All parts passed both functional tests throughout testing to 400
krads. The parts passed all parametric tests and stayed within
the specification limits up to 75 krads of irradiation. However,
after 100 krads, 2 parts failed to meet the specification limits
for ICCH and ICCL. These parts had readings from 90 uA to 255 uA
against the maxinun specification limit of 80 wA, After 168
hours of annealing, the parts recovered, but one part marginally
exceeded the 1imit for ICCL. Upon further irradiation to 300
krads, all 8 radiation parts exceeded the limits for ICCH and
ICCL. Readings were as high as 2.1 mA for ICCH and 3.5 mA for
ICCL. ICCH and ICCL continued to increase for all 8 irradiated
parts after 400 krads. After the 168 hour annealing under bias
at 1009C, 4 parts recovered within the limits for ICCH and ICCL.
The other 4 parts also recovered, but remained abova the

specified upper limits. These parts had readings from 90 ud to
325 uA,
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Table IV provides the mean and standard deviation values for each
parameter after different irradiation exposures and annealing

steps. It also provides a summary of functional test results
after these radiation/annealing steps.

Any further details about this evaluation can be obtained upcn

request. Tf you have any questions, please call me at (301) 731-
B954.

*In this report, the term "rads" is used as an abbreviation for
rads (8i).



Generic Part Number:

SMEX Common EBuy
Part Number:

SMEX Common Buy
Control Number:

Charge Number:
Manufacturear;
Lot Date Code:
Ouantity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers of
Control Samples:

Part Function:
Part Technology:
Package Style:

Test Engineer:

TABLE I, Part Information

S4AC20DMQB

5962-3761301CA  (HA124255)

1647
C50354

National Semiconductor

90494

10

202 - 209
200, 201

DUAL 4 INPUT NAND GATE
CMOS
14 pin DIP

R. Tosh



EVENTS DATE
1) Initial (Pre-lrradiation) Electrical Measurements 11/08/91
2) 10-KRAD IRRADIATION (5900 rads/hour) 12/09/¢91
POST 10-KRAD ELECTRICAL MEASUREMENT 12/16/91
3) 20-KRAD YRRADIATION (S00 rads/hour) 12/10/91
POST 20-KRAD ELECTRICAL MEASUREMENT 12/311/91
4) 30-KRAD TRRADIATION (525 rads/hour) 12/11/91
POST 30-KRAD ELECTRICAL MEASUREMENT 12712791
5) S50-KRAD IRRADIATION (1000 rads/hour) 12/13/91
POST 50-KRAD ELECTRICAL MEASUREMENT 12/16/91
6} 75-KRAD IRRADIATION (1550 rads/hour) 12/16/91
POST 75-KRAD ELECTRICAL MFASUREMENT 12/17/91
7) 100-KRAD IRRADIATION (1315 rads/hour) 12/17/91
POST 100-KRAD ELECTRICAL, MELSUREMENT 12/18/91
8) 24 HOURS ANNEALING AT +25°C 12/18/91
POST 24-HOURS ELECTRICAL MEASUREMENT l1z2/19/51
9) 168 HOURS ANNEALING AT +25°¢C 1z2/19/91
POST 168-HOURS ELECTRICAI MEASUREMENT 12727 /91
10} 300-KRAD IRRADIATION (5000 rads/hour) 12/27/91
POST 300-KRAD ELECTRICAL -MEASUREMENTS 1z2/30/91
11) 400-KRAD IRRADIATION ({6250 rads/hour) 12/30/91
POST 400-KRAD ELECTRICAL MEASUREMENTS 12/31/91
12) 168 HOURS ANNEALING AT +100°C 12/31/91
POST 168 HOURS AT +100°C ELECTRICAL MEASUREMENTS 01/07/9z
Notes: - All electrical measurements were performed off-site at

TABLE TT. Radiation Schedule for S54AC20DMQB

+25°C.

- All parts were radiated under bias at the cobalt-60

gamma ray facility at GSFC.

— Annealing was performed under bias.
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K23 FUNCTIONAL TEST #2 WAS PERFORMED WITH
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ek ek e

WA e T N T B ol T Al e o

~4.Umk AND I0L=1ZmA
I0H= =24.0mA aND ICL=24mA

TESTS AS GOFNO GO

o . T A o T . ooy




TABLE IV: Summary of Electrical Measurements After

Total Dose Exposures and Annealing for S4ACZ20DMQB 1/ 2/ 3/

Total Dose Zxposure (TDE) (krads) Anneal |Total Dose {(krads}) Anneal
Q 20 30 50 75 106 168 hrs 40¢0 168 hrs
Spec Limits] {Pre-Rad) @ 25°C @ 100°C
Parameters nin max mean sd mean ad mean
FUNCL @ 1 MHz i - e
FUNC2 @ 1 MHZ
vorl 3.0v v [ 2.9 | 5.5 a 0 0 D o
VYoHZ 4.5V ¥ | 4.4 | 5.5 D] O il 0 o
voH3 5.5V Vv | 5.4 | 5.5 b 0 b ) 0
VOH1 3.0 ¥ 2.4, 5.5 ! 0 ] 0 0
vous &.5v v | 3.7 5.5 0 0 0 0 .01
voHe_6.5v v | 4.7 | 5.5 ] 0 0 0 1 0
voH? 5.5¥ ¥ 13.85| 5.5 0 0 ; ) ] .0 0.01
YoLl 3.0v ¥ 8 | 0.1¢ o [} D] 9 4 ] 0
VvOL2Z 4.5V v 0 0.10 0 0 0 o a ] 0
VOL3}_5.5¥ ¥ 0 0.10 0 0 0 - 0 a 4 0
vaLe 31.0¥y vV 0 f0.50 ] ¢ 0 0 a 0 0
VOLS 4.5Y WV o | 0.50 o 4 ] 0 0 i 0
VOLS 5.5V ¥ 0 0,50 0 4 & 9 ) o o
YOL? 5.5V ¥V 0 1.E5 0 a o 0 0 . o
IIE 3 f 1.0 4 a 0 0 0 bl
IIL ur [-t.0 q g q 0 0 ) g
IecH uh 0 Bo.0 0 ¢.23 0.39f 58.02 Fil19. 36
Icch A J | 86.¢ g 0.22 | 0.34 ¢ 83.20|E38%27.55
TPHL-p0 ng | 1.0 | 6.0 0.05 g 0 | 5.087 0.97 0.
TPHEL-1 ns { 1.0 | 6.0 0.07 510,08 2,03 | Ho.06 1a.
TPLE-Q0 n3 | .0 7.0 0.05 ‘lo.04 o | Jo.
TPLE-0L n§ [ 1.0] 7.0 qo0.07 [[8%60Y 0,05 2.03 10,

Notes:

1/ The mean and standard deviation values were calculated over the eight parts irradiated in this testing.
The contrpl samples remained constant throughout the testing and are nct included in this

2/ Post 10 krads and post 24 hour annealing measurements at 25°C are naot included in Tablae IV.

available on reguest.

3/ a1l parts including the control samples were failing some of the A.{, parameters throughout testing,
these fallures were attributed to shiits in the 5-50 Automated Test Equipment {ATE).

table,

This data is

Hawever,




Figurce 1. Radiation Bias Circuit for S4ACZ20DMOB
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