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Abstract:

This paper reports on development status of all-solid-state lithium ion secondary batteries especially for
space exploration. The batteries are higher energy density, wide operating temperature range, safety, and long
lifetime. because they are composed of solid material. Therefore, the batteries are expected to be one of
next-generation energy storage devices for a spacecraft which will be subject to extreme temperature
environments. The purpose of this study is to acquire innovative battery technologies for application to future
planetary exploration missions. So, we have conducted trial manufacture and evaluation of the all-solid-lithium
ion batteries to realize improvement of extreme environment tolerance and larger size and higher capacity of
the battery.

As results of various evaluations using prototype batteries, the following results have been obtained so far.
In low temperature operation, no decrease in capacity was observed even after the storage of 800 hours in low
temperature of -100°C. And, with respect to extreme environmental tolerance, it was confirmed that the
capacity of around 90% could be retained even after 12 cycles simulating sunlight/eclipse cycle of one year on
the moon with the temperature range between -40°C and +80°C. Regarding higher capacity of the batteries, a
2Ah class package battery could be manufactured by a new lamination method. In the future, we continue to
develop all-solid-state lithium ion batteries to achieve the targets for application to future planetary exploration

missions.
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