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Abstract

Li-ion battery, which has the advantage of high energy density, is coming into space usage
in recent years. Furukawa Battery Co. Ltd. developed world's first Li-ion batteries for the
asteroid explorer "HAYABUSA" of JAXA, which was launched in 2003. The batteries had rated
capacity of 13.2 Ah, and continued to function normally for 3.5 years in space. Based on the
fundamental technologies of these batteries, we developed 23.5-Ah Li-ion batteries for the Venus
probe "PLANET-C", energy density and life performance of which were improved according to
the mission requirement.

Based on these basic technologies, we started development of a battery to be used for
"HAYABUSA 2", which is the successor mission to "HAYABUSA". Requirements for the
"HAYABUSA 2" battery are 13.2 Ah capacity and less than 570 g mass, which are identical to
those required for the "HAYABUSA" battery. Furthermore, a higher load of greater than 1C is
necessary for all four events of (1) Launching, (2) Swing-by, (3) Touchdown, and (4) Safe hold
when returning to Earth. Particularly, high-capacity discharge exceeding the rated capacity is
necessary at launching.

We conducted tests simulating "HAYABUSA 2" operations to confirm the necessary battery
performance and to seek an optimal operation method for accomplishment of the mission. As a
result, after reviewing case studies in which environmental temperature is elevated and
charging conditions are altered temporarily, we are now confident that the required performance
specifications will be satisfied.

We test-produced an engineering model cell to confirm the battery design. From the test
results of initial charging and discharging characteristics, we confirmed the rated capacity of

13.2 Ah and load characteristics meeting the maximum load of the mission.
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