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ADVISORY ON THE USE OF THIS DOCUHMENT

The information centained in this document has been daveloped solely for the

. purpoga of providing general guidance to employees of the Goddard Space Flight
center (3SFC}. Thie document may be distributed outside GSFC only as a
courteay to other government ageneics and contractora. Any distributicn of
this document, or application or use cf the infermation contained merelin, is
expressly conditiened upen, and is subject to, the following understandings
and limitations:

{a) fha information was devealoped for general quidance enly and i=s
subject to change at any time;

(k) Tha infermation was developed under unigue GSFC laboratory conditions
which may differ subgtantially from cutside conditions;

{c) GSFC does not warrant the accuracy of the information when applied or
used under other than unigue GSFC laboratory conditions;

(4} rhe information should not be construed as a reprasentation of
product performance by either GSFC or the manufacturer;

(&} Neither the United States government nor any persgen acting on bahalf
of the United States government assumes any liability resulting from
the applicatien er use of the informaticn.
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A radiation evaluation was performed on 54AC374 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 V and Figure 1.

The total dose testing was perforned using a cobalt-6CG gamma ray
cource. During the radiation testing, eight parts were
jrradiated under blas (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 krads . After 100 krads,
the parts were allowed to anneal under bias at +25°C for 48 and
168 hours, and then the parts were further irradiated to 200 and
100 krads (cumulative). The parts were finally annealed undeyx
bias at +100°C for 168 hours. After each radiation exposure and
annealing treatment, parts were electrically tested at +25°C
according to the test conditions and the specification linits
1igted in Table III. These tests included five functional tests
(four at 1MH2 and one at 40MHz) after each radiation and -
annealing step.

All eight parts passed initial (pre-irradiation) electrical
measurements and all tests after the first irradiation exposure
to 10 krads. At 20 krads, five parts exceeded the maximum
specification 1ipit of 160ua for ICCH, ICCL and ICCZ. Readings
for ICCH, ICCL and Tcc? ranged from 1l6uA to 1.1mA, 24ud to 242ul
and 11ud to 600uA, respectively. At 30 krads, all eight parts
were exceeding the specification 1imits for ICCH, ICCL and/or
‘TccZ; however, all parts continued to pass all other tests. The
same failures were observed on continued exposure to 50, 75 and
100 krads, and no significant decrease in average ICC readings
was observed on annealing the parts at 2500 for 48 and 168 hours.

At 200 and 300 krads, five parts failed functional tests #1, #2
and #3, and all eight parts failed functional test #5. Also,
parts exceeded the 16mA measurement limit of the test egquipment
for the ICC tests and sone vOH failures were observed. on
snnealing the parts for 168 hours at 100°C, all partse recovered
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to pass functional test #5, fewer parts failed functional tests
#2 and #3 and no VOH failures wera observed; however, all parts
continued to fail the ICC tests. Table IV provides the mean and
standard deviation values for each parameter after each radiation
exposure and annealing treatment. Table V provides a summary of
the functional test results after each radiation/annealing step.

Any further details about this evaluation can be ohtained upen

request. If you have any questions, please call me at (301) 731-
Bos4.

*I'n this report, the term "rads" is used as an abbreviation for
rads (Si).



fable I. Part Information

Generic Part Number: 54AC374

SMEX Common Buy

Part Number: 5962-8769401RA

SMEX Common Buy

Control Number: 16640

Charge Number: C90360

Manufacturer: National Semiconductor Corp.
Lot Date Code: 9036A

guantity Tested: 10

serial Numbers of 60, 61, 62, 63,

Radiation Samples: 64, 65, 66, 67

Serial Numbers of

control Sanples: 58, 59

Part Function: Octal D Flip-Flop with Tri-state
part Technology: CMOS

Package Style: 20-pin DIP

Test Engineer: A. Karygiannis



TABLE II. Radiation Schedule

EVENTS

1) Initial Electrical Measurements

2) 10 krads irradiation € 570 rads/hr
Post 10 krada Blectrical Measurements

3) 20 krads irradiation @ 530 rads/hr
Post 20 krads Electrical Measurements

4y 30 krads irradiation @ 500 rads/hr
Poat 30 krads Electrical Measurements

5) 50 krads irradiation @ 1000 rads/hr
Post 50 krads Electrical Mzasurements

6) 75 krads irradiation @ 1250 rads/hr
Post 75 krads Electrical Measurements

7} 100 krads irradiation € 1250 rads/hr
Post 100 Xrads Electrical Measurements

8) 48 hrs annealing at 25°C
Fost 48 hr Electrical Measurements

9) 168 hrs annealing at 25°C
Post 168 hr Electrical Measurements

10) 200 krads irradiation @ 5400 rads/hr
post 200 krads Electrical Measuremenis

11) 300 krads irradiaticn € 6000 rads/hr
Post 200 krads Electrical Measuremenis

12) 168 hrs annealing at 100°C
Post 168 hr Electrical Measuremenls

Notesz:

DATE

09/04/91

11/22/91
11/23/21

11/29/91"
11/30/91

11/30/91
12/02/91

12/04/91
12/05/91

12/05/91
12/06/91

12/06/91
12/07/91

12/07/91
12/09,/81

12/07/91
12/17/91

12/17/91
12/18/91

12/18/91
12/19/91

12/19/91
12/26/91

*parts underwent an unscheduled annealing from 11/23/91 to

11/29/91 due to test equipment problems.

- all parts were radlated under bias at the cobalt-60 gamma ray

facility at GSFC.

- All electrical measurements were perfor

- All annealing performed under bias.

med aoff=-site at 25°C.



Electrical Characteristics of 54AC374

Table IIT.
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TABLE IV: Summary of Electrical Measurements
after Total Dose Exposures and Annealing for 54AC374

1/, 2/, 3/
Total Dose Exposure (Krads)
pre-Rrad 10 20 . 30 50 75 100
Spac. Limlta
Paramsters mino
vOH] V] 2.9
VOH2 V| 2.4
¥DE1 v 4.4
VOH4 vl 3.7
VOus ¥ 5.4
VOHE v!id.7
YOH? v 13,85
VvOLl my 0
VOL2 mv ]
vOL3 mv 0
vOL4 my Q
YOLS mV ¢
VOLE nv 0
VOLT mv 4]
IIH ub ]
IIL uh | -1 Q
I0ZH uh 0 4]
ICZL uh | -10 0
ICCH ud ¢ 32.5
I1CCL ukb 0 57.6
ICCE uk 0 25.7
TPLH 3/ ns 1 0.3
TPHL 1/ ns 1 0.3
TPLZ 3/ ng 1 0.3
TPHZ af ne 1 0.5
TPZL a/ ns 1 i 0.1
TPZE 3/ na | 1 e 0.9

<Table I¥ continued on next page?




Table IV. (continued)

Anneal
Anneal 825°C TDE (krads) 1¢Q=C
Pre-Rad 48 hrs 168 hrs 200 300 168 hrs
Spac. Limits
Parameters min mean mean sd sd sd mean sd
VOHL v, 2.9 ; ' : D.7 1.0 .01
VOH2Z v | 2.4 a1 1.0 .01
vOA3 V)| 4.4 L0 .01 .01
VOH4 vt 0l .02 .01
VOHS v| 5.4 .01 .01 .01
E{ﬁ V4.7 .01 .01 01
VOH7 v |3.85 .02 .02 .01
VoLl mv 0 3.4 3.5 2.3
YOoL2 my 4] 6 7 6
VOL3 mv ] 3.8 4 4.1
VOLA mv a 9 10 B
VOLS mY 0 3.9 4 4.1
VOLA mV 0 10 10 8
vOL7 mv a 17 ~8 i6
ITH ud | 0 ] .03 0
zIL uh -1 O G ]
TOZH ud K 813 1a00¢ S6Q
IDZL uk | ~10 112 12% 13
ICCH ud ¢ - - -
IZCL uk i] - - -
ICCZ ukh 0 - - -
TPLH 3/ ns 1 0.2 Q. 0.3
TPHL 37 ne 1 0.3 a. g.3
TPLZ 3/ ns 1 0.2 ¢. 0.3
TPHZ 3/ ns 1 0.6 0. 0.5
TEZL 3/ ns 1 g.1 0. 0.2
TPZH 3/ ns 1 0.5 0. 0.7
Notes:

1/ fThe mean and standard deviaticn values were caloulated over the £ight parts irradiated In this testing.

The contrcl samplesa remained constant throughout the testing and are not included in this cabhle.

2/ "»16E3° indicates that some or all of the parts were exceeding lomh, the upper measurement limit of the test squipmentc.

3/ AC timlng measurenents throughout the testing wers affected by callbratlon problems with the 5-50, The average readings in
thisz tahle overestimate, by 2ns to 3ns, the actual timipng characteristles of the parts apd are net ipdicative of AC fallures.

el



TABLE V: Summary of Functional Test Results
after Total Dose Exposures and Annealing for 5S4AC374 1/

Func. Freq, Total Dose Exposure TDE (krads) annealing at 25°C
Test (MHz) Pre-Rad 10 20 30 50 75 100 48 hrs 168 hrs
1 1.0 Fass Pass Pass Pags Pass Pasg Eazs Pasea rass
2 1.0 Pass Pansg Pasa Pamgs Pags Pase Pass Pasns Pass
3 1.0 Paas Pasa Pags Pass Pass Pase Pasd Pass Pasg
4 1.9 Pasa Paes Pasas Fass Fass Pass Pasg Fass Pass
] 40.0 Fass Pags FPasa Pass Pasa Pass Pass FPass TP/1F

innealing
Func. Freq. | TDE (krads} at 100%C
Taat {MHzZ) 200 300 1468 hrs

1 1.0 3v/5F IPfEF 3P/BF

2 1.0 3p/5F 3P/5F 5P/2ZF

K| 1.0 3D/ARF 3B/5F Te/1F

4 1.0 Pass Pagse Pass

5 40.0 Fall Fall Pase

Note:

1/ See Table III for functional test conditions.



Figure 1. Radiation Bias Circuit for 54AC374
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