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ADVISORY ON THE USE OF THIS DOCUMENT

The informatien eontained in this document has been developed golely for the
purpose of providing geperal guidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed outside GSFC only am a
courteay to other govarnment agencies and contractora. Any distributlon of
thie deocument, or application or use of tha information contained herein, is
expresely conditioned upon, and is subject to, the following understandings
and limitaticne:

{a) The information was developed for general guidance only and is
subject to change at any time;

{b) The information was developed under unique GSFC laboratory conditions
which may differ substantially from outside conditions;

{c) GSFC does not warrant the aceuracy of the information when applied or
uwed under other than unigue GSFC laboratory conditions:

{4d) Tha information should not ba construed as a representation of
product performance by either GSFC or the manufacturer;

{9) Neither the United States government nor any person acting on behalf
of the United States government assumes any liability resulting from
the application or umse of the information.
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& radiation evaluation was performed on 54ACT240 to determine the
toctal dose tolerance of these parts. A brief summary of the test
results ig provided below. For detailed information, refer to
Takles 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 bhias configuration), and
two parts were used as control samples. Thz total dose radiation
steps were 10, 20, 30, 50, 75 and 100 Krads . After 100 krads,
parts were annealed at 25°C for 24 and 168 hours, and then
irradiation was continued to 200 and 300 krads (cumulative),
Parts were then annesaled at high temperature (100°C) for 312
hours. The dose rate was between 0.4 ~ 5.0 krads/hour, depending
on the total dose level (see Table II for radiaticn schedule).
After each radiation exposure and annealing treatment, parts were
electrically tested according to the test conditions and the
gspecification limits listed in Table III. These tests included
two functiconal tests (1MHz, at VCC veoltages of 4.5V and 5.5V)
after each radiation and annealing step.

Al} eight parts passed both functicnal tests to 200 krads and all
parametric tests to 10 kKrads. At 20 krads, one part (SN 229)
exceeded the maximum specification limit of 160uA for ICCH with a
reading of 678uA. At 30 krads, the same part exceeded the
specification limit feor ICCH, ICCL and ICCZ, and at S0 krads,
threc parts (SNs 223,227 & 229) failed these ICC tests. However,
after 78 krads, the only failure cbserved was from SN 22% in
ICCH. Four parts failed ICC tests at 100 krads. After 168 hours
of annealing at 25°C, all parts showed partial recovery while one
part (SN 230) recovered to pass all tests. After 200 krads, six
parts failed ICC tests and one part (SN 229) exceeded the maximuam
gpecification limit of 8.5ns for TPLH (the reading was 78.8ns).
Also, VOH failures were observed in three parts.



At 300 krads, the first functional fallures were observed in
three parts (SN= 223, 228 & 229). 1In addition, two more parts
failed AC timing test=s. Upon annealing the parts for 312 hours
at 100°C, all parts passed all functional and parametric¢ testing.
Table IV provides the mean and standard deviation values for each
parameter after different radiation exposures and annealing
treatments. It also provides a summary of the functional test
results after each radiation/annealing step.

Any further detalls about this evaluation can be obtained upon

request. If you have any questions, please call me at 301-731-
89K84,

*Tn this report, the term "rads" is used as an abbreviation for
rads (81i).



TABLE I. Part Information

Ganeric Part Number: 54ACT240

SEMEX Common Buy

Fart Number: 5962-~-87759012A

SMEX Common Buy

Control Number: 2302

Charge Nunmber: C90274

Manufacturer: Naticnal Bemiconducter Corp.
Quantity Procured: 100

Lot Date Codes: S012A &k 90407

Quantity Tested: 10

Serial Numbers of 223, 224, 225, 230 (LDC 9040A)
Radiation Samples: 226, 227, 228, 229 (LDC 9012A)
Serial Numbers of -

Contral Samples: 321, 222 (LDC 9012A4)

Part Function: Octal, Tri-state

Inverting Buffer/Driver

Part Technology: CMOS
Package Style: 20~Pin LCC
Test Engineer: R. Tosh



TABLE II. Radiation Schedule

EVENTS NATE

1) Initial Electrical Measurcments 09/03/91
2) 10 krads irradiation @ 525 rads/hr 10/28/91
Post 10 krads Electrical Measurements 10/29/91
3) 20 krads irradiation @ 525 rads/hr 10/29/91
Post 20 krads Electrical Measurements 10/30/91
4) 30 krads irradiation @ 525 rads/hr 10/30/91
Post 30 krads Electrical Measurements 11/07/91
5) 50 krads irradiation @ 1050 rads/hr 11/07/91
Post 50 krads Electrical Measurements 11/08/91
6} 7% krads irradiation @ 1320 rads/hr 11/08/92
Post 75 krads Flectrical Measurements 11/09/91
7) 100 krads irradiation @ 1250 rads/hr 11/09/91
Post 100 krads Electrical Measurenmentg 11713 /91
8} 24 hrs annealing at 25¢¢ 11/13/91
Post 24 hr Electrical Measurements 11/14/21
9) 168 hrs annealing at 25°¢C 11/13/91
Post 168 hr Electrical Measurements 11/z0/91
10) 200 krads irradiation @ 5000 rads/hr 11/20/91
Post 200 Krads Electrical Mesasurements 11721791
11} 300 krads irradiation @ 5000 rads/hr 11/21/91
Pust 300 Krads Electrical Measurements 11/2z2/91
12) 312 hrs annealing at 100°C 11/22/91
Post 312 hr Electrical Measurements 12705791

*Due to problems with the test equipment, parts received an
unscheduled eight day annealing treatment at 25°C. )

Notes:

- All parts were radiated under bias at the cobalt-50 gamma ray
. facility at GSFPC.

~ All electrical measurements were performed off-site at 25°¢C.
- All annealing performed under bias.



Table TTT. Eleotrical)l Characteristics of S420T7240
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TABLE IV: Summary of E.. .rical Measurements

after Total Dose Exposures and Annealing for 54ACT240 L/
Total Dose Exposure (krads)
Pre-Rad 10 20 30 T | 78 100
Spec. Limits
Parameters min max mean ad mean sd mean sad Mmean ad mearn sd
Funcl @VCC=4,5V % ' B
Func2 EVCC=5H.FV
VOEL V] 4.4 a 0 |
YOE2 V| 5.4 ] 0 0
VOH3 VI 3.7 .09 0.1 (1!
i¥OH4 YVl 4.7 .08 6.1 .03
YOHS L 17 0.2 .06
oLl mv ) 0.5 0.6 ]
VvOoL2 mv| ¢ 8.7 0.8 Q
VOL3 m¥[ 0 7 a0 21
YOLA4 mv 74 94 20
VCLS ny| ¢ 46 45 43
IQZH udj 0 0 L0 0z
IDZL uval -10 & | a
ITH na 0 a Q )
IIL nal-14490 4] 0 0
:ICCH ukl 0 21 2.5 63
CCL uk o 1.4 47 23
ICCe uh ) 1.2 16 23
DEL_TCC mA a .07 0.2 .08
TELE ng| 1 0.5 0.5 G.5
TEHL na| 1 G.5 D.5 0.4
TPLZ na 1 0.3 0.4 0.4
TEZL s 1 0.=5 3.5 0.5
TPHZ ns 1 0.4 0.5 C.4
TPZH s 1 1.0 1.1 0.7

“Table IV continued on next page:



Table TV, {continued,

Anneal
Anneal €25°C | TDE (krads) 100°C
Pre-Rad 24 hrs 168 hrs 200 300 312 hrs
Spec. Limits ’
Parameaters min sd mean 8d ! maan 8¢ mean sa
Funcl @VCC=4,5V ': i
Func? ®@VCC=5,5V
vadl V. 4.4 0 2.9
VOH2 ¥l .4 0 0.2
VYDH3 ¥l 3.7 .03 G.9
VOH4 V{ 4.7 .03 0.2
YOES Vl3.85 .06 0.2
YOL1 m¥| 0 ) {
IvoLz mv] 0 0 0
VOL3 mv] & 22 21
VOL4 nvy 0 21 20
VOLS om¥| 4 44 £3
TOZH ua| 0 .95 0.3 !
ICEZL url -10 0 ¢
ITH A o 0 0
IZL na’-1000 0 H
ICCH ui 4 2201 4954
ICCL ud| 0 709 4055
ICCE ual @ 637 3978
(DEL_ICC ma 1] -1 4.9
ToLH ns 1 .5 12.3
TPHIL, ns 1 4 t.5
TELE ns| 1 .4 0.4
TPZL ng; 1 .5 0.5
TPHZ na| I .6 0.4
TPZH ns’ .7 9.7
Nozes:

1/ The rean and standard deviztion values were calculated over the eight parts irradiated ir this =esting.
The control samples remained constant throughout the testing and ere not included in this table.
* 3Some parts did not make the transition within the 1000us testing range of tha ATE.
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Figure 1.

Radiation Bias Circuit for S4ACTZ240

I R
! ! :
]
?ﬁ IE;T_‘_ﬁﬂ}ﬂVZ- ‘BAI kﬁ::w taﬁ;
l s "7 & Iy 3
I 7
[ ! H Yo
L . R
N . &Rl R
! ! T AcT 240 L
LEL Y TA62- 8275901 e
i 2a Pra lec
L . Cetak Ihver%@;é'
L L fiu Ffar S ol ‘
L s
{3 | 1q lsa
N L S o R SN LN S B =
3 e v L ’ ‘.ﬁ"ﬂ%g ™
% R TR 2 R
ouc.t/;’_
L= KOk T8, vyw
]
Ve = ﬁ'-t:'V'Iro?,,) Viefo = 2.5V 4109,
Ta ® 25°C

o Ve



