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A radiation evaluation was performed on the 54AC521 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 T 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 confiquration), 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,
parts were annealed at +25°C for 24 and 168 hours, and then
irradiation was continued to 200 and 300 krads (cumulative). The
parts were finally annealed at +100°C for 168 hours. The dose
rate was between 0.5 and 5.2 krads/hour, depending on the total
dose level (see Table II for radiation schedule). After each
radiation exposure and annealing treatment, parts were
electrically tested at +25°C according to the test cenditions and
the specification limits listed in Table IIY. These tasts
included a two functional tests (at 1 MHz) after each radiation
and annealing step.

All eight parts passed both functional tests and all parametric
tests, except ICCH and ICCL, throughout the radiation testing to
300 krads, and subsequent high temperature annealing for 168
hours. After the first radiation exposure to 10 Krads, six of
eight parts exceeded the maximum specification linit of BuA for
ICCH and five parts exceeded the same limit for ICCL. Maximum
readings for these parameters were 280uA and 105uA, respectively.
At 20 krads, all parts exceeded the specification limit for ICCH
and ICCL. Readings for these parameters continued to increase
with total doses to 100 krads. A slight decrease in ICCH/L was
obsexrved after 24 and 168 hours of annealing at 25°C, but average
readings were still approximately 10mA. At 200 and 300 krads,
average ICCH/L values increased to 20mA and 40mA, respectively.



On annealing the parts for 168 hours at 100°C, the parts showed
significant recovery as the average ICCH/L readings dropped to
approximately 4mA. Table IV provides the mean and standard
deviation values for each parameter after different radiation
expasures and anncaling treatments. Tt also provides a summary
of the functional test results at these steps in the testing.

Any further details about this evaluation can be chtained upon

request, If vou have any questions, please call me at (301}731~
8954.

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



TABLE I. Part Information

Generic Part Number: 54AC521

SMEX Common Buy

Part Number: D4AC521DMQB (HA124210)
EMEX Common Buy

Control Number: 1661

Charge WNumber: 50366

Manufacturer: National Semiconductor Corp.
Quantity Erocured: 118

Lot Date Code: 90384

Quantity Tested: 10

Serial Numbers of 162, 163, 164, 165,
Radiation Samples: 166, 167, 168, 169

Serial Numbers of

Control Samples: 160, 16l

Part Function: 8-Bit Identity Comparator
Part Technology: CMOCS

Package Style: 20-pin DIP

Test Engineer: A. Karygiannis



TABLE II. Radiation Schedule for $4Ac521

EVENTS

1) Initial (Pre-Irradiation) Electrical Measurements

2) 10~ KRAD IRRADIATION (0.5 krads/hour)
POST=10-KRAD ELECTRICAL MEASURFMENT

3} 20-KRAD TRRADIATION (0.5 krads/hour)
POST~20-KRAD ELECTRICAL MEASUREMENT

4) 30-KRAD TRRADIATION (0.5 krads/hour)
POST-30-KRAD ELECTRICAL MEASUREMENT

5} 50-KRAD IRRADIATION (1.0 krads/hour)
POST-50-KRAD ELECTRICAL MEASUREMENT

6) 75-KRAD TRRADIATION (1,4 krads/hour}
POST-75~KRAD ELECTRICAL MEASUREMENT

7) 100~KRAD IRRADIATION (0.6 KRADS/HOUR)
POST~100-KRAD ELECTRICAL MEASUREMENT

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

9) 168 HOURS ANNEALING AT +25°C
POST~168~HOURS ELECTRICAL MEASUREMENT

10) 200-KRAD IRRADIATION (5.2 KRADS/HOUR)
POST=-200-KRAD ELECTRICAL MEASUREMENTS

11) 300-KRAD IRRADIATION (5.0 KRADS/HOUR)
POST-300-KRAD ELECTRICAL MEASUREMENTS

12) 168 HOURS ANNEALING AT +100%C

POST-168 HOURS AT +100°C ELECTRICAL MEASUREMENTS

Notes:

- All parts were radiated under bias at th

facility at GsS¥FcC.

DATE

07/16/91

11/18/91
11/19/91

11/19/91
11/20/91

11/20/91
11/21/91

11/21/91
11/22/91

11722791
11/23/91

11/23/91
11/25/91

11/28/91
11/26/91

11/25/91
12702791

12/702/91
12/03/91

12/03/91
12/04/91

12/04/91
12/13/91

¢ ¢obalt-60 gamma ray

— All electrical measurements were performed off-site at +25%c.

- All annealings were performed under bias.



Table III. Electrical Characteristics of 54AC521
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TABLE IV: Summary of Electrical Measurements After
Total Dose Exposures and Annealing for 54ACS521DMQB

Total Doas Exposaure [TBE) {krads) Anneal Total Dose (krads) Anneal

Spes. (H 10 20 30 50 104 168 hours 200 300 162 hours

Limits {Pra-Rad) - =250 +100°¢

Parameter min max |mean =ad 6d |mean &8d |mean sd mean e&d |mean  sd

FGNC1l ¥oC = 4,35V

FU¥CE YOO = 5.5¥

voHL v 2.9 & q 0.00 B3 0.00
woul v| 4 & t.00 [

vou3 v| 5.4 § 2,00

Yoiud v)| 2.5¢6 5 4 n.0L

VOu5 v| 3.886 g 0.0l

VOHE v | 4.886 g 0.0l

VICH v ! 3.85 § 0.02

VoLl v | 0.1 o

VEL2 v o] 0.1 o |

vaLl v, ol 0.1 o

vOL4 v vlo.36 0.00 |

voLS v ¢ |o.36 . i 0.00

YOLS v t|o.38 1,04 .00 BOE 0,00

vIaL v 1(1.85 0,01 9.01 0.02 | 0.01

TIH na al 100 o 0 ] o

IIL na | -100 0 ] [ ok 0 0 o 5 [
ICCH mA of.com o 0.1 6.4 [ 1.8 3.0 5.5 | 7.3 4.6
ICCL mA 0 .344 [ 0.0 4.5 [ 1.4 2.7 5.5 | 7.3 5.0
TPLE A ne 1[12.5 4.3 0.4 0.4 0.4 0.5 a.4 [ 9.3 9.5
OPHL A ne 1(12.5 0.4 |§ 0.4 a.4 0.4 0.4 0.5 f 0.4 3.5
TPLH B n= i [12.5 6.3 0.3 9.3 | 6.4 F 1.4 0.4 [; 0.3 7,5
TEKL B ns 1/12.5 0.4 t.5 0.4 0.5 0.5 0.5 |3 0.5 0.5
TPLE 1 =B 1 g 0.3 0.3 | 8.3 0.3 | 9.3 0.2 [ 0.2 0.3
TPEL I na 1 g 0.3 Q.3 0.3 0.3 E 0.3 [ 9.3 0.3 | .3
Noses:

1/ The mean and standard deviation values were calculated over the elght parts irradiated in
this testing. The contr¢l samples remained constant throughout the testing and sre not included

in thig table,

2/ Table IV provides radlation characteristics of parts at selected total dose exposures and
annealing trestments. The datz at other radlation exposures and annealing treatments 1z avallable
and cam be chraired upon request.
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Figure 1. Radiation Bias Circuit for 54AC521
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