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Research on Radiation Resistance of Consumer Components on Nano-Satellites
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1, Background and Purpose of the Study

With the growing demand for nano-satellites in
recent years, the need for COTS is also
increasing. This can be said to be one of the
factors supporting the advantages of nano-sats
such as "low cost" and "short development
time," which here refers to the use of consumer
components for spacecraft.

For this purpose, it is necessary to investigate
whether civilian components can be used in
space. Unlike on the ground, the effects of
radiation are greater in the space environment.
Therefore, this study focused on the TID: Total
Ionized Dose Effect caused by the accumulation
of radiation and tested it on the ground.

The database "Database
Components onboard Nano-Sats" (https://space-

of Consumer

cots-data.jp/) contains information on consumer
components that are/were used in nano-sats of
various universities. The purpose of this project
is to supplement the radiation test data of the
components listed here and to enrich the
database.

2, Experimental Method

Gamma irradiation was performed at the
Isotope Research Center of the Institute of the
university of Occupational and Environmental
Health, using a gamma-ray gamma cell with
cesium-137 as the source of radiation.

The test subjects are MOSFETs with MOS
structures that are susceptible to TID and that are
listed in the database but not tested on the
ground.

During the test, a test substrate with the device
on it was placed in the chamber. It was
connected to a control board, the output current
was read, and monitored and recorded on a PC
using LabVIEW.
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3, Experimental results

Eight elements were tested each. The percent
change in drain current from the start of the test
at 100 Gy and 150 Gy irradiation was as shown
in the following table.

Rate of Variation

Current at a given point in time — Normal
Normal current

=| | X 100[%]

tablel, Rate of change per element (100Gy/150Gy)

RTE ZALE[%]
Name Rate of variation
100Gy 150Gy
DMG1013T-7 -0.33 -0.43
REF3012AIDBZT -0.66 -0.77
IRLMLOO30TRPBF 8.11 10.80

4, Consideration and Summary

Based on the rates of change in Table 1 above,
no degradation was observed for DMG1013T-7
(PMOS/FIT-SAT) and REF3012AIDBZT
(CMOS/Horyu-4).

However, it can be said that degradation was
observed for IRLMLO030TRPBF

(NMOS/KSAT-2).

5, Future tasks

Since most of the elements listed in the
database were difficult to obtain, this is an issue
to be addressed.

It is also necessary to simplify the preparation
and improve the certainty of the radiation test
itself to make it run more smoothly, and finally,
to actually post the radiation test resistance or
not in the database from the results of radiation

resistance.
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