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Abstract

The Space Technology Demonstration Research Center in JAXA has researched on the potential
ability of 50~100kg class small satellites which is used to demonstrate newly-developed components and
advanced space technologies in space. We have a plan to develop several types of such small ‘space
demonstration satellites’ as a series.

MicroLabSat, the first one of the series, is a 50kg class of spin stabilized satellite launched in
December 2002 as a piggy back satellite on H-TIA rocket. Tt has successfully completed all the planned
experiments and continues healthy operation. Following MicroLabSat, we are developing MicroLabSat 11
with the three axis stabilized attitude control system. On the other hand, JAXA has started technology
transfer program for SOHLA, which is the SME union in Kansai area, to develop a concise space
demonstration satellite applying the MicroLabSat bus technology.

In this paper, we will express the status and result of these micro-satellites for space technology
demonstration.
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JAXA's applications/science satellites,
space technology research group

Practical micro-satellite
application
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Fig. 1 Space Technology Demonstration Roadmap
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Fig. 2 MicroLabSat (Spin-stabilized bus) Fig. 3 MicroLabSatlI (3axis-stabilized bus)
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Table 1 Contents of JAXA’s Space Technology Transfer Program

(1) From Engineer to Enginee Eo -  (2) From Satellite to Satellite
Ta tFansfaa‘ tec maisgy to SOHLA aﬂd Osaka | Appiymg the Mi cmi.abSat bus technokogy o
o Prefecture University . . SOHIA-1 .-
O Apply the same component
+ S-band transponder / diplexer
- S-band coupler / antenna
+ Ni-MH battery

O Idea and Technigues

- General ideas under space environment

» Quality management

- Satellite development and testing techniques
O Component design diversion

- Central and extended control unit
- Power control unit

O System Design Technology
> Mission analysis

- Power management analysis
* Attitude control analysis O System technology diversion

- Structure and thermal analysis - Peak Power Tracking control algorithm

- Spin axis control algorithm
O Space Compenent Development Technology . On-hoard software
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» Component manufacturing . S-band operation system
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Fig. 5 Transition of terminal voltage of discharge Fig. 6 Transition of random walk (FOG)
(Ni-MH battery)
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Fig. 7 Space education for children
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Fig. 8 Instruction to

university students

Table 2 Main characteristics of SOHLA-1

Size 50cmx50cmx50cm
ctagonal prism
Weight Approx. 50kg
Power Approx. 30~40W
- GaAs solar cells
Attitude , .
Control Spin stabilized
Orbit 600~800km altitude
' Circular orbit
Fig. 9 Outlook of SOHLA-I Cormnmunication Amateur band / S-band
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Fig. 10 Master schedule of SOHLA-1
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Central Control Unit (BBM) Assembly work of Ni-MH battery Structure and d“ermal modei testmg

Fig. 11 Development and testing of components and satellite structure
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