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A radiation evaluation was performed on 54ABT 245 (5962-9214801QSA) Transceiver with Tri-State 1/0 (National
Semiconductor) 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| through IV and Figure 1.

Thetotal dose testing was performed using a Co®® 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 a control samples. The total
dose radiation levels were 5.0, 10.0, 15.0, 20.0, 30.0, 50.0, and 100.0 kRads." The dose rate was between 0.125 and
0.625 kRads'hour (0.035 to 0.174 Radg/s). After the 50.0 kRad exposure, the parts were annealed for 96 hours at
25°C. After the 100.0 kRad exposure, the parts were annealed for 168 hours at 25°C and for 168 hours at 100°C.
See Table 11 for the radiation schedule and effective dose rate calculation. The Effective dose rate overall testing
was 0.032 Rads/sec. After each radiation exposure and annealing treatment, parts were electrically tested according
to the test conditions and the specification limits ™ listed in Table 111,

Initial electrical measurements were made on 10 samples. Eight samples (SN's 63, 64, 65, 66, 67, 68, 69, and 70)
were used as radiation samples while SN’'s 61 and 62 were used as a control samples. All parts passed all tests
during initial electrical measurements.

Due to problems with the chip fixture, SN 66 was removed from testing at 30kRads and SN 70 was removed from
testing at 50kRads.

All parts passed all tests up to 30.0 kRads with no significant degradation in any parameter.

After the 50.0 kRad irradiation, all parts marginally exceeded the specification limit of 20mA for 10ZH with
readings in the range of 28.2 to 34.1mA. All partspassed all other tests (functional and parametric).

After annealing the parts for 96 hours at 25°C, parts showed modest recovery in IOZH with readings in the range of
21.6t027.0mA. All partspassed all other tests (functional and parametric).

After the 100.0 kRad irradiation, SN 63 marginally exceeded the specification limit of 550mV for one VOL3 test
with a reading of 605mV. All parts exceeded the specification limit of 100nA for 11H with readings in the range of
366 to 419mA. All parts exceeded the specification limit for IOZH with readings in the range of 364 to 417mA. All
parts exceeded the specification limit of 250mA for ICCH with readings in the range of 1.20 to 1.46mA. All parts
passed all other tests (functional and parametric).

After annealing the parts for 168 hours at 25°C, parts showed no significant recovery in any parameter.

" The term Rads, as used in this document, means Rads (silicon). All radiation levels cited are cumulative.
These are manufacturer’ s pre-irradiation data specification limits. The manufacturer provided no post-irradiation
limits at the time these tests were performed.
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After annealing the partsfor 168 hours at 100°C, parts showed no rebound effects.

Table IV provides a summary of the test results with the mean and standard deviation values for each parameter
after each irradiation exposure and annealing step.

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

ADVISORY ON THE USE OF THIS DOCUMENT

The 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 outside GSFC only as
a courtesy to other government agencies and contractors. Any distribution of
this document, or application or use of the information contained herein, is
expressy conditional upon, and is subject to, the following understandings and
limitations:

(8 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 accuracy of the information when applied or
used under other than unique GSFC laboratory conditions,

(d) The information should not be construed as a representation of product
performance by either GSFC or the manufacturer;

() Neither the United States government nor any person acting on behalf of the
United States government assumes any liability resulting from the application or
use of the information.















