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ADVISORY ON THE USE OF THIS DOCTUMENT

tha information contained in this document has been developed solely for the
purpose of providing general guidance to employees of the Goddard Space Flight
Center (GSFC). This document may be distributed cutside GSFC only as &
courtesy to cther government agencies and centractors. Any distribution of
this document, or applicatien or u&e of the information contained herein, ip
expressly conditioned upon, and ig subject to, the following understandings
and limitationsa:

in) The information waa 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 substantially from outselde conditions;

{c) GSFC does not warrant the acouracy of the information when appllied or
used under other than unigue GSFC laboratery conditinnss

{d) The information should not be conatrued as a representatlon of
proaduct performance by either G5FC or the manufacturer)

(<) Neither the United States government nor any person scting on behalf
of the United States government assumes any liability resulting {rom
the application or use of the information.



UNiSYS (- T Interoifice Memorandum

jE%?EZ) PPM—-91-755
. Date
Dec. 20, 1991

o
T. Miccolis

Departrmeant | ecalicr
%ode 300.1 Lanham
[rar ) Tuliherie )
K. Sahu [|cg 731-5954
[epartrent Lrnatis
B09 Lanham
milhieot <
‘Badiation Report on 54AC1S1LMQB B. Fafaul/311
SMEX Common Buy Part No. 5362-87691012A A. Sharma/311
Ccontrol No. 1395 D. Erus
J. Stubblefield
L. Maor

Library/311

A radiation evaluation was performed on 54AC151LMOB 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 radlation testing, eight parts were
irradiated under bias (see Figure 1 for bias configuration}, and
two parts were used as control samples. Tha*total dose radiation
steps were 10, 20, 30, 50, 75, and 100 krads® . After 100 krads,
parts were annealed at 25°C for 168 hours with measurements taken
at 24 and 168 hours, and then irradiation was continued to 200
and 300 krads (cumulative). Finally, parts were annealed under
bias at 100°C for 168 hours. The dose rate was between 0.45 and
5.3 krads/hour, depending on the total dose level (see Table IT
for radiation schedule). After each radiation exposure and
annealing treatment, parts were electrically tested at 25°C
according to the test conditions and the specification limits
listed in Table IIT. These tests included two functional tests
at 1MH=z.

A1l eight parts passed the two functional tests as well as all
parametric tests throughout the testing up to 300 krads, and
after the subsequent annealing for 168 hours at 100 °C. Table IV
provides the mean and standard deviation values for each
parameter after different irradiation exposures and annealing
steps.

Any further details about this evaluation can be obtained upon

request. If you have any gquestions, please call me at (301) 731-
8954.

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



TABLE T. Part Information

Generic Part Number: S4AC151LMQD

SMEX Common Buy

Part Number: 5862-87691012A

SMEX Common Buy

Control Number: 1395

Charge Number: C90348
Manufacturer: Rational Semiconductor
Lot Date Code: An22A

guantity Tested: 10

Serial Numbers of 32, 33, 34, 395,
Radiation Samples: 36, 37, 38, 39
Serial Number of

control Samples: ap, 31

part Function: g-Input Multiplexer
Part Technhology: CMOS

Package Style: 20 pin LCC

Test Engineer: K. Kinm



TABLE II.

EVENTS

1)

2)

3}

4)

>)

6)

7)

8)

9)

10)

11)

12)

Initial (Pre-Irradiation) Electrical Measurements

10-KRAD IRRADTATION (500 rads/hour)
POST 10-KRAD ELECTRICAL MEASUREMENT

20-KRAD TRRADIATICHN (550 rads/hour)
POST 20-KRAD ELECTRICAL MEASUREMENT

30-KRAD IRRADIATION (500 rads/hour)
POST 30-KRAD ELECTRICAL MEASUREMENT

SO-KRAD IRBADIATION (4S50 rads/hour)
POST S0-KRAD ELECTRICAL MEASUREMENT

75-KRAD IRRADIATION (1250 rads/hour)
POST 75-KRAD ELECTRICAL MEASUREMENT

100-KRAD IRRADIATION (1250 rads/hour}
POST 100-KRAD ELECTRICAL MFASUREMENT

24 HOURS ANNEALING AT +25°C
POST 24-HOURS ELECTRICAI, MEASUREMENT

168 HOURS ANNEALINC AT +25%C
POST 168-HOURS ELECTRICAL MEASUREMENT

200-KRAD IRRADIATION (2270 rads/hour)
POST 200-KRAD ELECTRICAL MEASUREMENTS

300-KRAD IRRADIATION (5260 rads/hour)
POST 300-KRAD ELECTRICAL MEASUREMENTS

168 HOURS ANNEALING AT +100°C UNDER BIAS
POST 168 HOURS AT +100°C ELECTRICAL MEASUREMENTS

all electrical measurements performed at +25°%C.

Radiation Schedule for S54AC151LMQR

DATE

07/25/91

11/13/91
11/14/91

11/14/91
11/15/91

11/15/91
11716791

11/16/91
11718791

11/18/91
11719791

11/19/91
11720791

11/20/91
11/21/91

11/20/9]
11/27/91

11/27/91
11/29/91

11729791
11730791

11/30/91
12/07/91
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TABLE IV: Summary of Elecurical Measurements After
Total Dose Exposures and Annealing for S4ACISILMQB 1/, 2/

Total Dose Exposure (TDE} (krade) Anneal | Total Dose (krads) | Anneal
0 19 a0 k)| 50 100 168 hrs 200 300 168 hra
Spec Limits] {Pra-Rad) @25<] @.n0°C

parameters min
FORCL @ 1 MHZ

FORC2 @ 1
VOBL T, 0V

max lmean sd lmean sd |mean ad |mean sd mean sd |mean sd

mearn sd mean 54 [mean sd

MH7
v
VOH2 4.5V ¥
'YOHI 5.5V V¥
v
R
L'
v

YOHd 3.0V
vOHS_4 .5V
YCOHE 5.5V
VOHT 5.5V
¥oLl 2.0V =V
YoL2 4.5V mv
YOL3 5.5V mV¥
VOL&_3.0V  mv
VOLE_4.5Y v
VOL6_5.5¥  mv
VOL?_5.5% nmv'

IIH un

IIL uA

I1CCH uA 2.
I0CL LA 1.
TPLHL ng 0.
TPHL1 ng 0.
TPLH2 ns 0.
TPHL? ns 1.
TPLHI ns H 0.
TPEL1 s EE 0.
Notes:

1/ The mean and standard deviation values were calculated over the eight parts irradiated in this testing.
The control samples remalned constant throughout the testing and are not included in chis table.

2/ Post 75 krads and post 24 hour annealing measurements are not included in Table IV¥. This data is
avallable and can be obtained upon request.
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Figure 1.

Radiation Bias Ccircuit for 54ACI51IMOB

veo/2

PFACKABE : 20 PIN LCC Voo
O
1] NC vCC |20
z| I3 14 |19—/NINN
+—l\f\l‘\--—- 3 12 15 {18
41 11 16 | 17—/l
Lsvsa/n— 51 10 NC {16
6| NC 17 |15
NNIN— T z S0 |14—/NININ
INANIAN— B _Z S1 §13
9| _E G2 12— /AN
10} &ND NC §11
1. Vec = 5.0 + Q0.5 Volts
2. Vee/2 = 2.9 + 0.25 Volts
3. All Resistors are 1k Ohms, 1/4 watts



