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ADVISORY ON THE USE OF THIS DOCUMENT

The information centained in this documant has been developed solely for the
purpeose of providing general guidance to employees of the Goddard Space Flight
Canter (GSFC). This document may be distributed outside GS5F2 only as a
courtesy to other government agencies and contractors. Any distribution of
this Gocument, or application or use &¢f the infermation contained herein, is
expressly conditioned upon, and is aubject to, the following understandings
and limitations:

{(a}

{b}

(e}

(d)

(e)

The information wasa developed for general guidance only and is
subhject to change at any time;

The information was developed under unigue GSFC laboratory conditions
which may diffar aubatantially from owvtelde conditlona;

GsFC deoes not warrant the acouracy of the information when applied or
uged under other than unique GEFC laboratory conditlons;

The informatlion should not be construed as a representation of
product performance by either GSFC or the manufacturer;

Neither the Unlted Statee governmment nor any persen acting on behalf
of the United States government assumes any liability resulting from
the application or use of the information.
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Hadiation Report on 94ACO0 B. Fafaul/311

SMEX Common Buy Part No. 5962-8754901CA J. Denis/311
V. Edson
£. Eamacher
4. Casasnovas
M. Fowler
2, Moor

A radiation ewvaluation was performed on $4AC00 to determine the
total dose teoleorance of Lhese parts. A brief summary of the test
regults 1s 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, elght parts were irradiated
under bias (see Figure 1 for bias configuration), and tweo parts
ware used as control samples. The total dose radiation steps were
10, 20, 30, 50, 75, and 100 krads. After 100 krads, parts werce
annealed at 25°C for 24 and 148 hours, and then the irradiation
was continued to 160 and 260 krads {(cumulalive). The dose rate
was between 0.25 - 5 krads/hour, depending on the toial dose
level (see Table IT for radiation schedule). After cach radiation
exposure and annealing treatment, parts were electrically testoed
according to the test conditions and the specification limits

listed in Tabhle ITII. These tests include a funclional test (10
Milz} at 5.5V,

All parts passed all tests on initial measurements as well as on
irradiation up to 18 krads. However, aller 20, 30, 50, 75, and
100 krad expesures, parts showed increasing degradation in Igeq,
and I After 100 krads, readings for these parameters were
approximately 4 mA against lLhe specification limit of 80 uh.
liowever, all parts passed [unclicnally and stayed within the
specification limit for all olher parameters on exposures up to
100 krads. HNo significani. recovery was cbhserved on annealing for
24 and 168 hours. On continued EKpnsurED to 160 and 260 krads,
parts showed increasing degradation in and Teep. However,
parts passed functionally and stayed w1t%1n the dpPLlf1Ldt1Gn
limits for all other parameters. Tabkle IV provides the mean and
standard deviation wvalues for earch parameter after different
radiation exposures and anncaling treatmenis. TL also provides a
summary of functional test rosultis after each radiation/annealing
step.
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Any further delails aboul Lhis evaluation can be obtained upon
request. If you have any questions, please call me at (301) 731-
59%4 .



TABLE 1.

Generic Part Number;

SHMEX Non-Common Duy
FPart Number:

SMEX Nen-Common Buy
ConlLrol Number:

Charge Number:
Manufacturer:
Quantity Procured:
Lot Date Codes:
Quanl ity Tested:

Serial Numbers of
Radiation Samples:

Serial Numbers cof
Control Samples:

Part tunction:
Part Technology:

Package Style:

Part Information

24ACQOU

5862-8754901CA (HALZ44213)

1642

C80088

National Semiconductor Corp.

112

40328

10

72, 73, 74, 15,
16, 77, 7B, 79
70, 71

Z2-Input Nand Gate
CMOS

14 Pin DIP



TABLE IT. Radialion Schodole

EVENTS DATR

1} Initial Rlectrical Measurements 03/05/91
2} 14 krads irradiation # 250 rads/hr 03/07/91
Post 10 krads Electrical Measurements 03/08/91
3y 20 krads irradiation @ 250 rads/hr 03/08/91
Post 20 krads Electrical Measurements 03/09/91
4y 30 krads irradiation @ 2%0Q rads/hr 03/09/91
Post 30 krads Electrical Measurements 03/10/91
5} 5D krads irradiation £ 250 rads/hr 03/10/91
Posl: 50 krads Electrical Measurements 03/11/901
6) 15 krads irradiation € 1250 rads/hr 03/11/91
Fost 75 krads Electrical Measurements 03/12/91
7y 100 krads irradiation € 1250 rads/hr 03/12/91
Post 100 krads Electrical Megsurements 03713/91
8) 24 hour annealing 03/13/91
FPost 24 hr Rlectrigal Measurements 03/14/91
8y 168 hour anncaling 03/13/91
Post 168 hr Rloctrical Measurements 03/20/91
10) 160 krads irradiation @ 5000 rads/hr 03/20/51
Posi. 160 krads Electrical Measuremenhsk 03/22/81
11) 260 krads irradialicn @ 1470 rads/hr 03722791
Post 260 krads Electrical Measurcments 03/23/91
Mot os:

1) All parts were radiated under bias at the cobalt-60 gamma ray
facility at G3FC.

2) All electrical measurements were performod off-site at 25°C.
3) Annealing performed at 25°C under hias.

*  Anopwalcous event: Due to a power culage, lLhe parts receceived a
cumnulative dose of 160 krads instead of Lhe scheduled 200 krads.
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TARLE {V: Summary of EI'  -ical Measurements atter
Total Dose Exposures and A.  _aling for S4AC00 1/, 2/

__J Total Dose

Total Dose Bypcsurs (krads) Annealin| Exposure (kradg
10 20 50 100 168 hrs 160 260
Spec. Limits ZInitials
Parameter mirin, max mean =sd |mean sd |mean §d |mean  sd mear.  sd
Funcl 10MH=z g2/ 0F 8E/OF §B/OF 57 0F E /0
IIL nal-zooc 0.0 | 0. R 0 00 —em
TIH nal 0.0 11300 [:0.1 B0 —--
1CCH gz] 6.0 80 [0, |
1CCL UAL 0.0 50 [0,
JOH1 vl 2.9 5.8 |3
JOHZ vl 2.4 5.8 | a4
VOH3 v s.4 s5.¢ ]S
VOHZ V| 2.4 5.5 |50
VOHS vi 3.7 5.5 | 4.
JOHG vl 4.7 =.5 |E.
VOHT vl 3.85 5.5 [‘4.
vOL1 m&| 3.3 130 .
JOLZ mv| 2.3 120 | 0.
YOL3 mv| 1.3 100 | 0.0 | -—-
VOLA my{ 3.0 S00 | 1484 £.3
VOLS mv[ 0.0 500 [LZ167) 1S
VOL G mV| 0.0 500 |-18%.% 14
VOL7 mvl 0.0 1650 {.404.] 30
Yotes;

"¢ The mean arnd standard ceviation values were calculated aver the aight parts irradiazed in thls testing.
“ke conzrc. samples remainad constant throughout the testirg and are not included in this takle.

2/ The tahie does nct includs 2est 31 krad, Post 75 krad ard Post 24 hour arnealing electrical

seasuremert data. This data is zvailable and can be obtained upon request,

—f=



Figure 1: Radiation Bias Circuit for 54AC00
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Vee =50 +/- 5 V

Veo/2 = 2.5 +/- 25 V
All Resisters are 1 kohms, 174 W

Vee/2




