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ADVISCORY ON TEE USE OF 'HI& DOCUMENT

The information contained in this document has been devaloped solely for the
purpose of providing general guidance to employesa of the Goddard Space Flight
Center {GSFC). This document may be distributed cutslde GSFC only as a
courteey to othar government agencimss and contractore. Any distribution of
this document, or application or use of the Iinformation ¢ontained herain, is
expressly conditioned upon, and is subject to, the following understandings
and limitations:

(a}

(b}

(c}

()

{e)

The information was developed®for general guidance only and ig
aubiect to change at any timej

The information was developed under unique GSFC laboratory conditions
which may differ subutantially from cutside conditiona;

GSFC does not warrant the acouracy of the information when applied or
used under other than unigue GSPC laboratory conditions;

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

Neither the United States government nor any person acting on baehalf
of the United States government assumes any liakility resulting from
the application or use of the informaticn.
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T. Micecolis December 02, 1991
Department Location
Code 300.1 Lanham
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K. 8S8ahu k% . 731-8954
Cepartment Lacatian
7809 Lanham
Subject o
Radiation Report on 54AC157DMQOB B, Fafaul/311
EMEX Common Buy Part No. 5962-8%953901FA A, Bharmaj311
Control Number : 1654C D. EKrus
J. Stubblefield
A. Moor Sﬁﬁﬁf?ﬁﬁ

Library/311 <]t

A radiation evaluation was performed on 54ACLS57DMOB to determine
the total dose tolerance of these parts. A brief summary of the
teat results is provided below. For detailed information, refer
to Tableg 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 deose radiation steps were
2.5, 5, 10, 20, 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) after which they were
annealed at +100°C for 168 hours. The dose rate was between 0.06
and 5 krads/hcur, depending on the total dose level (see Table TII
for radiation schedule). After each radiation exposure and
annealing treatment, parts were electrically tested @ +25°C
according to the test conditions and the specification limits
1isted in Table III. These tests included a total of two
functional tests (at 1 MHz) after each radiatien and annealing
step.

21l of the Parts passed all tests on irradiation up to 20 krads
without any significant degradation in any of the electrical
parameters. On continued irradiation to 80 krads, one part (SN
57) marginally exceeded the specification limits on ICCL (reading
was 407.3uA against the specification limit of 160udA}. The ICCL
continued te degrade during the next two irradiation steps (7%
krads and 100 krads). After 100 krads, all eight irradiated parts
failed ICC ( worst reading was (on SN 57) 1.154 md). After
annealing at +25°C for 168 hours, the parts showed very iittle
recovery on the ICC readings. On continued irradiation to 200
krads, all parts failed the ICC and VOH4 {voltage level high at
vee = 2.0V, Load = —4.0mA). The VOH4 readings were between 0.6 to
1¥. The ICC redings continued to degrade. At 300 krads, the
average ICC reading was 5 mA. The worst ICC reading at this
jrradiation step was 12 mA. After annealing at +100°C for 168
hours, only three parts (SN’s 55, 56 and 57) failed the ICC and
VOH4. The worst icC reading at this step was 2.8 mA. However,
all parts passed all functional tests at all steps of irradiation.
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Summary (continued)

Tables IV provides the mean and standard deviation values for each
parameter after different irradiation exposures and annealing
treatments. It alseo provides a summary of functional test results
after each radiatien/annealing step.

Any further details about this evaluation can be obtained upen
request. If vou have any questicons, please call me at (301) 731-
8954,



Generic Part HNumber:

SMEX Conmon Buy
Part Number:

SMEX Common Buy
Control Number:

Charge Number:
Manufacturer:
Lot Date Code:
Quantity Tested:

Serial Numbers of
Radiation Samples:

Serial Number of
Control Sample:

Part Function:
Part Technology:

Package Style:

TABLE I. Part Information

baAC157DMQB

5962=-8953S01EA

1654C

Co0418

National Semiconductor Corp.
9041

10

52, 53, 54, 55, 56, 57, 58, &9

50, 51
Quad 2-input MUY
CMOS

16-pin DIP



TABLE II. Radiation Schedule for S54AC157DMQB

EVENTS

1) Initial (Pre~Irradiatiaon) Electrical Measuremenis

2) 2.5~-KRAD TRRADTATION (0.13 krads/hour)
POST-2.5-KRAD ELECTRICAL MEASUREMENT

3} 5-KRAD TRRADIATION (0.13 Krads/hour)
POST-5-KRAD ELECTRICAL MEASUREMENT

4% 10- KRAD TRRADTATTON (0.06 krads/haour)
POST-10-KRAD ELECTRICAL MEASUREMENT

5) 20~KRAD IRRADIATION (0.5 Krads/hour)
POST-20-KRAD ELECTRICAL MEASUREMENT

6) 50=-KRAD IRRADIATION (1.5 krads/hour)
POST-50-KRAD ELECTRICAL MEASUREMENT

7) 75-KRAD IRRADIATION (1.4 krads/hour)
POST-75-KRAD ELECTRICAL MEASUREMENT

8) 100-KRAD IRRADIATION (1,25 KRADS/HOUR})
POST-100-KRAD ELECTRICAL MEASUREMENT

9) 24 HOURS ANNEALING AT +25°C
POST-24-HOURS ELECTRICAL MEASUREMENT

1G¢) 168 HOURS ANNEALING AT +25°C
POST=-168-HCURS ELECTRICAL MEASUREMENT

11) 200-KRAD IRRADIATION (5.0 KRADS/HOUR)
POST-200-KRAD ELECTRICAL MEASUREMENTS

12) 300-KRAD IRRADIATION (5.3 KRADS/HOUR)
POST~300-KRAD ELECTRICAL MEASUREMENTS

13) 168 HOURS ANNEALING AT +10G°C

POST-168 HOURS AT +100°C ELECTRICAL MEASUREMENTS

Notes:

DATE

10/04/91.

10/07 /91
10709751

10/10/91
10/11/51

10/11/91
10/15/91

10/15/91
10/16/91

10/16/91
10/21/91

10/21/91
10/23/01

10/23/91
10/24/91

10/24/91
10/25/91

10/25/91
11/05/91

11/05/91
11707791

11/07/91
11/08/91

11/08/91
11/16/91

- BAll parts were radiated under bias at the cobkalt-60 gamma ray

facility at GSFC.

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

- A11 Annealings were performed under bias.
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TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for S4AC157DMQB 11,2/

]

Total Dose Expoasure [(TDE) (krads} anneal Total Dose (krads) Anneal
Spac. i 10 20 50 100 24 hours 168 hours 200 300 168 hours
Limits {(Pre-Rad) +259¢ ©+25°C +100°C
Parameter min max [mean &4 |[mean s5d [mean =d 54 mean sd |meam s5d mean 24 mean s5d [mean ad |mean sd
FUNRC1l Z1MHZ ! ! i T T~ " -
FOURCZ &1MEZ
VoRL v | 2.90 |3.00 2.00 2|0,
VOH2 v | 4.40 |4.50 £.00 :
vioH3 v | 5.40 |5.50 |o.01 9.
VGHA v| 2.90 |5.50 1o0.00 0.
VOHE V| 3.70 |3.00 40.03 0.
YOHS v| 4.70 (4,50 10 .03 o
VOR7 ¥ . 3.B5 |5.50 0. 08 0.
VoLl v| 0.00 [0.10 : :
YOLZ v | o.00 |[0.10 0,00
VOL3 v | 0.00 |0.10 0.00
voLA v | 0.00 |0.5¢ 0.02
YOLS v | 0.00 |o.50 0.03
VOLE ¥ | 0.00 {0.50 0.03
VOLT v | 0.00 {1.65 0.10
I1E uh | 0.00 jl.00
IIL uh j—1.00 }10.00
ICCH ak | 0.00 | 160 3.4
ICCL uk | 0.00 | 160
TPLHL wns | 0.10 [10.0 9.13
TPHLL ns | 0.10 [9.50 0.15
TPLE2 ns | 0.10 [10.0 g.10
TEEL2 ns | 0.10Q |9.50 0.14
TPLH3 ne | 0.10 |[7.00 0,29
TFPHL3 ne | 0.00 [7.00 0.29

Noteags:

1/ The mean aznd standard deviaticn values were calculated over the elght parts lrradlated in this testing,
The control samples remained constant throughout the testing and are not included in this table,

2/ Table IV provides radiation characteristics of parts at selected total dose exposures and annealing ktreatments.
The data a+ other radiation exposures and annealing treatments 1s avallabhle and can be cbtalned upon reguest.
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Figure 1. Radiation Bias Circuit for 54AC157DMQB
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