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ADVISORY ON THE USE OF THIS DOCUMENT

The information centained in this document has been developed solely for the
purpose of providing general guidance to employees of the Gouddazrd $pace Flight
Center {GSFC). Thie document may be distributed outside GSFC only as a
courtedy to other government agenciea and contractors. Any distribution of
thie document, or application or use of the information contained herein, ia
expressly conditioned upon, and is subject to, the following understandings
and limitaticne:

{a)

ib)

(<)

(d)

{e}

The information was developed for general guidance only and ie
subject to change at any time)

The informaticn was developed under unique GSFC laboratory conditiona
which may differ substantially from outside conditions;

GSFC does not warrant the accuracy of the informatien when applied or
used under other than unigue GSFC laboratory conditiens;

The information should not be conetrued as a reprasentation of
product performance by either GSFC or the manufacturer;

Neither the United States govermwent nor any person acting on behalf
of the United States government assumes any liability resulting from
the application or use of the information.
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A radiation evaluation was performed on S4ACl1 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 1 through 1V and Figure 1.

The total dose testing was performed using a cobaltb-60 gamma ray
source. During the radiation testing, eighl parls were irradiated
under hias (see Figure 1 for bias configuraticn), and twe parts
were used as conktrol samples. The total dose radiation steps were
10, 2Q, 30, 50, 75, and 100 krads. After 100 krads, parits were
annealed at 25°C for 24 and 168 hours, and then the irradialtion
was continued to 200 and 300 krads (cumulative). The dose rate
was between 0.5 - 5.0 krads/hour, depending on the total dose
ievel (see Table IT for radiation schedule} . After each radiation
exposure and annealing treatment, parts were electrically tested
according to the test conditions and the specification limits
listed in Table III. These tests included two functional tests
(1 MHz) at 3.0 V and 5.3 V.,

Rll (8) parts passed initial electrical measurements and
subsequent measurements up to and including 20 krads irradiation.
Parts continued to pass functionally up to 300 krads, but showed
parametric degradation in ICC at 30 krads and above. At 30
krads, one part (SN 1l0) exceeded the specification limit on Iqcpg
{213 ul against a maximum specification limit of 80 un).

However, all parts passed all other electrical measurements.
After 50 krads irradiation, one part (SN 10} continued to exceed
the maximum specification limit on Ipcyg. Also, SH 10 exceeded
the maximum specification limit of 80 uA for ipgep {reading was
157.2 uA}. After 75 krads, all parts exceeded the maximum
specification limit on Igcpy {readings ranged from 85.2ul to
3.34mA) . Also, SN 10 continued to exceed the maximum
specification limit on Igej,. IHowever, all parts stayed within
the specification limits for all other parameters. After 100
krads irradiation, all parts continued teo fall ICCH and two parts
(SN 3 & SN 10) continued to fall ICCL. On annealing for 24 and
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168 hours, parts showed partial recovery in leen and Teep. On
continued irradiation to 200 and 300 krads irradiation, all parts
uhowed increased degradation in Ipey and Toen- Table IV provides
the mcan and standard deviation valucs for each parameter after
differenl: radiation exposures and annealing treatments. It also
provides a summary of functional test results after each
radiation/annealing step,

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



TABLF I. Part Informaticn

Generic Parl MNumber: 5aAC11

ISTP Non-Common Buy

Part Number: 5962-8761101Ca (Hh124221)
TSTP Non-Common Duy

Control Number: 1646

Charge Numheor: Cc2a0s0

Manufacturer: National Semiconductor Corp.
Quantity Procured: 100

Lot Date Code: S036A

Cuantity Tested: 10

Serial Numbers of 3, 4, 5, &,

Radial ion Samples: 7, 8, 9, 10

Serial Numbers of

Conlircl Samples: i, 2

Part Function: Triple -3 Input And Gate
Part Technoclogy: CMOS

Package Style: 14 Pin DIP



TABLE 11, Radiation Schedule

EVENTS

NATE
1) Initial Electrical Measurements 03/17%/91
2} 10 krads irradiation € 500 rads/hr 04/29/91
Fost 10 krads Electrical Measurements 04/30/91
3) 20 krads irradiation @ S00 rads/hr 04/30/91
Post 20 krads Electrical Measurcmenta 05/01/91
1}y 30 krads irradiation @ 500 rads/hr 05/01/91
Post 30 krads Flectrical Mesasurements 05/02/91
5} 50 krads irradiation @ 1000 rads/hr 05/02/91
Post 50 krads Flectrical Measurements 05/03/91
€) 75 krads irradiat:ion @ 1250 rads/hr 05/05/91
Post 75 krads Electrical Measurements 05/06/%1
7) 100 krads irradiation @ 1250 rads/hr 05/06/91
Post 100 krads Electrical Mcasurements 05/07/91
8) 24 hour annealing 05/07/791
Post 24 hr Ele¢trical Measuremconts U5/08/91
9) 162 hour annealing 05/07/91
Post 168 hr Electrical Measuremenls 05/14/91
10) 200 krads irradiaticon @ 5000 rads/hr 05/14/91
Post 200 krads Electrical Measurements 05/15/91
11) 300 krads irradiation @ 5000 rads/hr 05/15/91
Paost 300 krads Electrical Measurements 05/16/91

Hotes:

1) All parts were radiated under bias at the cobalt—60 gamma ray
facility al GSFC.

2) All electrical measurements were performed off-site at 23°¢C.

3) Annealing performed at 25°C under bias.
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Electrical Characteristic
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VOL1

YOL2

YOL3

VOL4

VAL5

VOLE

Total Dose

VL7

ITH

Exposure (krads)

IZL

ICCH

IZCL

Hore :

1/ The rean ané standerd deviation values ware calgzulated over ~he eight
The control samples remained corstan: throughout the Ltes-ing and are not

TABLE IV: Summary of Electrice! Me@asur;er_ne
Total Dose Exposures and Annea:  Jor S4AC11 :

—f

nts after

200 300

mean 34

Spec. Initial 10 20 -
Limits =
Parameter Min max mean s¢ |mean 354 |{mean sd . Y
Test #1 : :
Test é2
VOH1 V| 2.9 6.9 so2} 003
WYOHE Vidod 6.0 ) .B
VOH3 Vis.a 6.0 010 202
VOH4 ) .0 011 0.9
VOHS vl 3.7 6.0 058 010
VOES V| 2.7 £.0 652 L0408
|vou7 viz.as 5.0 110 BLR

taeating.



Figure 1: Radiation Bias Circuit for 54AC1{
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o 1. Veg = 5.0 «+/- 05 V
2. Voo /2 = 2.5 +f- 0,96 V

3. All resisters are 1 kohms, 1/4 watts




