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The information contained in this document has been developed aalely for the

. purpoae of providing general guidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed cutside GSFC only as a
courtesy to other government agencies and eentractera. Any distribution of
thia document, or application or use of the information contained Merein, ia
expressly conditioned upen, and is subject to, the follewing underetandings
and limitationm:
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The information was developed for general guidance only and is
subject to change at any time;

The information was developed under unigue GSFC laboratory conditions
which may differ subatantially from cutsmide conditicnsa;

GS5FC does not warrant the accuracy of the information when applied or
usad under cther than unicue GSFC laboratory conditions;

The information eshould net ba construed as a representation of
product performance by either GSFC or the manufacturer;

Keither the United States government nor any perscn acting on behalf
of the United States government assumes any Lliability resulting from
the applicaticn or use of the information.
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A radiation evaluation was performed on the 54ACT374 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 configuration), and
two parts were used as control samples. The total dese radiatien
steps were 10, 20, 30, 50, 75 and 100 krads . After 10C krads,
parts were annealed at +25°C for 24 and 168 hours, and then
irradiation was continued to 200 krads. Farts were finally
annealed at 100°C f£or 168 hours. The dose rate was between 0.2
and 5.0 krads/hour, depending on the total dose level (see Table
IT for radiation schedule). After each radiation expcosure and
annealing treatment, parts were electrically tested at +25°C
according to the test conditions and the specification limits
listed in Takle III, These tests included a total of four
functional tests (three at 1MHz and one at 40MHz) after each
radiation and annealing step.

All elght parts passed initial electrical measurements. After
the filrst radiation exposure te 10 krads, two parts, SNs 805 &
807, exceeded the maximum specification limit of 160uA for ICCL
with readings of 275uld and 196uA, respectively. At 20 krads, all
parts were exceeding the specification limits for ICCH and ICCL,
and seven parts were exceeding the specification limit fer IcCcz.
On continuved exposure to 30 and 50 krads, parts showed continued
degradatlon on ICC tests, as averade readings were above 1mA, and
most parts were also exceeding the specification limits for the
ICCMAX tests; however, parts continued to pass all other tests.

At 75 krads, the first functional failures occurred. Six parts
failed functional test #3 and one part failed functional test #4.
Also, two parts (SNs B06 & 807) exceeded the specification limit
for TPZL. At 100 krads, all parts failed functional test #4 and
some parts exceeded the lemaA limit of the test equipment for the
TCC tests, There were also additional AC failures cbserved.



Some recovery was observed after annealing the parts for 24 and
168 hours at 25°C, but all parts still failed one or mnere
functional tests.

After the final radiation exposure to 200 krads, parts were
annealed for 1468 hours at 100¢C. The parts showed a substantial
decrease in ICC readings, but nene of the partas recovered to pass
all parametric tests. 2All parts passed functional tests #1 and
#2, seven parts passed functional test #4 and two parts recovered
to pass all of the functiconal tests. Table IV provides the mean
and standard deviation values for each parameter after different
radiation exposures and annealing treatments. Tabhle IV also
provides a summary of the functional test results after each
radiation/annealing =step.

Any further details about this evaluation can be cobtained upon
requeat. If you have any questions, please call me at 301-731-
8954,

*In this report, the term "rads"™ is used as an abbreviation for
rads (S8i).



TABLE 1. Part Information

Generic¢ Part Number: S4ACTI7ALMQB

SMEX Common Buy

Part Number: 5962~87631012A (HA124252)
SMEX Common Buy

Control Number: 1756

Charge Number: Co0361

Manufacturer: National Semiconductor Corp.
Quantity Procured: 100

Lot Date Code: 904 0A

Quantity Tested: 10

Serial Numbers of 802, 803, 804, BOS,
Radiation Samples: 806, 807, BOS8, 809

Serial Numbers of

Control sSamples: 800, 801

Part Function: Cctal D Flip-flop with Tri-state
Part Technology: CMOS

Package style: 20-pin LCC

Test Engineer: Tom Karyglannis



Takle ITI. Radiation Schedule

EVENTS

1) Initial Electrical Measurements

2) 10 krads irradiation @ 540 rads/hr
Post 10 Krads Electrical Measuremnents

3} 20 krads irradiation @ 230 rads/hr
Post 20 krads Electrical Measurements

4) 30 krads irradiation @ 530 rads/hr
Post 30 krads Electrical Measurements

5} 50 krads irradiation @ 450 rads/hr
Post 50 krads Electrical Measurements

6) 75 krads irradiation @ 1320 rads/hr
Post 75 krads Electrical Measurements

7) 100 krads irradiation € 1250 rads/hr
Post 100 Krads Electrical Measurements

8) 24 hrs annealing at 25°C
Post 24 hr Electrical Measurements

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

10) 200 krads irradiation € 5000 rads/hr
Post 200 krads Electrical Measurements

11) 168 hrs annealing at 100°C
Post 148 hr Electrical Measurenents

Notes:

= All parts were radiated under bias at the c

facility at GSFC,

- All electrical measurements were performed off-site at 25°C.

- All annealing performed under bias.

DATE

07/16/91

11/26/91
11/27/91

11/27/91
11/29/91

11/29/91
11/30/91

11730791
12702791

12/02/91
12/03/91

12/03/91
12/04/91

12/04/91
12/05/91

12/04/91
12/11/91

12/11/31
12/12/91

12/12/91
12/13/91

obalt-60 gamma ray
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TABLE IV: Summary of Electrical Measurements

after Total Dose Exposures and Annealing for 54ACT374 14,37
Total Dose Exposure (krads)
Pre-Rad 10 20 30 50 75 100
Spe. Linlits
Parameters min max mean sd mean sd sd sd
Funcl ®1MHz E . :
Func2 EB1MHz
Funcl @1MHz
Funcd @4 (OMH:z
YCH1 V| 4. ) G 1] 0
VOH2 V| 5. ] 0 0 0
VCH3 Vi 3. L0L .03 .01 .01
VOH4 Vvl 4. G .03 .01 .01
VOHE V] 3. .01 g LGl .01
VoLl mv| ¢ ] 0 0- 0
VaLZ2 mv| 0 { i] 4 0
VOL3 my¥| @ Q 0 4 0
YOL4 my Q 4 27 B Fi
¥OLS my 1] 14 57 17 1é
i I1H nal 0 0.7 i 0 J
—IiL nal-1040 0 ¢ 0 1.2
I0ZH ul| =10 0 g 0.3 13.5
I0ZL ua| -10 0 ] .01 1.1
ICCH ua 0 0 26 .6 275 104
ICCL ulk| 0 4] E5.1 303 B16
ICCZ ud| 0 ] 24.3 278 Bil
ICCHAX DE mi i 00 .03 0.3 .8 l.4 E
ICCMAX CF ma| 0O 01 .0g 0.3 0.8 1.3 £
ICCHMAX D mh 0 0 .05 0.3 .9 1.3 3.
TPLH ns3 1 G.1 .2 0.2 2.2 0.1 C.
TPHL os 1 0.2 .3 0.3 0.2 0.2 c.
TPLZ ns 1 0.1 .1 0.1 0.2 .07 a.
TPHZ ns] 1 0.2 .2 0.2 0.2 0.1 g,
TPZL ns 1 n.7 . 8 c.7 0.7 0.7
TPZE ns 1 0.1 .2 0.2 0.2 0.1 d.

{Table IV continued on next page>




Table IV. (continued)

Anneal @25°C Total Dose Anneal
Pre-Rad 24 hrs 168 hrs 200 168 hrs
Spec. Limits ; krads alpgec

Parameters min max mean g4 sd mean gd  mean 3é mean gd
I’Tiuncl LN e BTy e e
Func? @lMHz
Func?l @1MHZ
Func4 Z4QMHz
YOH1 Vil 4.4 g .hé .02 .03
VOHZ Vi 5.4 0 1.0 1.2 1.9
YOH2 Vi 3.7 .01 01 L0l LOZ
VOE4 vl 4.7 | .01 01 L
VOES V| 3.85 .01 .02 .02 2
VOL1 ny L) Q
YOL2 mwv| Q C
VOL3 m¥| 0 0
;VOL4 my 0 [ 7
YOL5 my 0 14 15
IIH Na 0 0.7 0 ) g
iIL na|-1000 a) | g ]
I0ZH ud| -10 o 583 561 170
I0ZL ubk| -10 ¢ T4 ) 0.3
ICCH 1A ¢ o - - d07
ICCL ua! @ 0 - - B25
ICCZ udi 0 0 - - 1.4E3
ICCHAX DE mhi 0 .01 - - 1.4
ICCMAX P ma Q .01 - - 0.8
ICTMAY D mi 4] 0 - - J.B
TFLH ng| 1 0.1 1.5 0.9 J.b
TFHL ns 1 0.2 3.3
TPLZ ns 1 0.1 7.1
TFHZ ns 1 0.2 J.4 0.3 0.2
TPZL ns 1 0.7 Q.79
TP ZH ns 1 0.1 0.2 0.2 .3
Rotes:

1/ The mean and standard deviation values were calcuilated over the elght parts irradiated in thls testlng.
The control samples remained censtant kthroughout the testing and are not included im this table.

2/ "rlE4” or ":16" mears thak parts were exceeding the lémA liwit of the test equipment for thess parameters.
* SBome parts did aost make the transitlon within the 1000cve tesatling range of the ATE.

** Ne rellable V0L measuremants xede at the noted radiation step for thie parameter.
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Figqure 1. Radiation Bias Circuit for S54ACT374
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Table I. Part Information

Generic Part Number: 54ACT157

SMEX Common Buy

Part Number: 5962-896880C1EL
SMEX Common Buy

Control Number: 16548

Charge HNumber: C90397
Manufacturer: National Semiconductor Corp.
Quantity Procured: 50

Lot Date Code: 91234

Quantity Tested: 10

Serial Numbers of 142, 143, 144, 145,
Radiation Samples: 146, 147, 148, 149
Serial Numbers of

Control Samples: 140, 141

Part Function: Quad 2-input MUX
Part Technolegy: CMOS

Package Style: 16-pin DIP

Test Engineer: Ki Kim



