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6.2.1 ETHR

In electronics working group, it is determined that each university have
information of basic elemental devices in common. Therefore we will make database
which shows benefit, figure, and so on of each device on web. The purpose of this
database is used to share information, and used as a place of exchanging device between
universities. The advance of this database are (1) cut down time of selecting devices (2)

take time developing original part of each university (3) avoid failure which other
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university was experienced in the past beforehand. This database will be worked on
April.

6.2.2 R

The role of power system is to supply power, which is demanded by all systems
on satellite for operating those. Present CubeSat’s power system plays the role.
However the power supply will lack if high-speed data communication or other next
generation mission is carried out, because of their much consumption power. So the
power system session proposed two policies for future CubeSats. One is “Increase
supply power” and another is “Decrease consumption power”. First policy means that
universities, which take part in UNISAT, investigate adoption of high efficiency solar
cell, e.g. GaAs cell, and the way of obtaining. Second policy means that the universities
search low consumption power device and investigate whether or not consumption
power can be saved on operation of every systems.
Also another problem about power system is that solar cell is too expensive. Therefore
power session determined the policy, which UNISAT lumps together and buys a lot of
solar cells and sells required quantity to universities. However processing the cells

should be a business of each university.

6.2.3 HER

Five universities and one adviser joined “communication working group”. We
discussed following four themes: (1) joint development of transmitter and receiver, (2)
joint development of high performance transmitter (for example GMSK 9600bps), (3)
frequency assignment, (4) joint purchase of RF measuring instruments.

These are main results.

(1) Performance requirements for CubeSat’s transmitter are different between
universities, so it is difficult to form common specification for onboard transmitter.
We made an agreement of listing transmitters and receivers developed by each
university for mutual utilization.

(2) Univ. of Tokyo and TITech may need high data-rate transmitter, but other
universities are now under investigation for Tx specification.

(3) It needs lots of efforts to be assigned frequency for CubeSats. University
Consortium of Japan should negotiate with international organizations to get
frequency and share it between participating universities.

(4) Participating universities list up RF measuring instruments used for CubeSat

development. If we need other expensive instruments, we will buy through
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consortium and use together.

6.2.4 BRELR

The outcomes of the environment group meeting are here. (1) All of the
participants could understand the problems in space environment through some
lectures by NASDA professional engineers. (2) What the student belonging to the
consortium can do against the space radiation problem was examined. (3) Each
university decided to share their own information about space components,
environment test results, parts shops, and so on. The future works are below: (1) to
make the database about useful components and commodities (2) to discuss what
component to purchase as lot unit or to reserve as the consortium (3) to make rules

about various dealing between the consortium and organizations.

6.2.5 fiiE - AR
In this group, the issues on the mechanism of spacecraft are discussed.

The discussion covers the following topics:
*Mechanism of solar cell panel for the CubeSat

Power supply is an important issue for nano-scale satellite including CubeSat. In
other to obtain enough power for mission, the nano-scale satellite needs to equip
extended solar paddles because the surface area of a nano-scale satellite is very small.
However, such extensive mechanisms complicate the satellite and reduce reliability. A
recommendation 1is, therefore, the CubeSat at its first trial, should limit its mission to
meet the power budget given by no-paddle configuration.
*Design of rocket interface for CubeSat

The CubeSats are attached to a rocket through a special interface named "P-POD."
Three of CubeSats are packed into a single P-POD. A current P-POD design has some
problems. To solve the problems, P-POD should be improved, or new interface for the
CubeSat should be designed.
*Issues of lubrication

Any mechanisms need lubrication. Both solid and liquid lubrication techniques have
been used for space missions. For short-term missions, liquid lubrication is cost
effective.
- Advantage of smaller satellite

Smaller satellite has some advantages over bigger satellite. We have discussed the
advantages of nano-scale satellites in terms of simplicity of composition, lightness of

components, and hence, high stiffness of structure.
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6.2.6 HibJRRy FU—2

This report is a summary of discussion and conclusions in the
ground-station-network working group, which is intended to establish a protocol for
ground station network and to encourage cooperation with amateur radio community.
Ground Station Network, proposed at University Space System Symposium 1998, is an
international network of ground stations via the Internet. It is aimed to share ground
stations and consequently extend contact time with satellites. Topics discussed in the
group were a network protocol, collaboration with amateur radio operators, and legal
issues.

Use of existing protocols is considered as a good choice for several reasons.
Participating universities has agreed to use Simple Object Access Protocol (SOAP) as
their underlying protocol and to implement prototype software by March 2002.

As collaboration with amateur radio operators is necessary to track CubeSats
planned to launch, several ways of collaboration was proposed, that is, to issue an
award, to send QSL cards, and to publish enough information on the web site.

Forwarding downlinked data via the Internet is legal while uplinking to satellites via
the Internet is not apparently legal. But it is important to make clear the necessity of

ground station network in order to take legal advice.

6.2.7 Jvva AKX EURREBYE

The tasks of “"mission working group” are to direct the future of this
consortium and to find out the strategy of the small satellite development in Japan. In
the workshop the following 3 themes are picked up for discussions; (1) how to cooperate
in the consortium, (2) management / development strategy of the consortium, (3) how to
get the launch opportunities. 10 people (1 private company staff, 3 university professors,
4 students, 1 NASDA staff, 1 ISAS professor) joined the 2 hours discussions.
The main results of the discussion are summarized in the following action items; (1) To
understand our own development ability and technical level, each facility will make the
resource mapping database. It will be also open to public to be subject to the external
opinions and cooperation. (2) Launch opportunities surveyed by participating
universities will be summarized to the common database in the consortium. Each
university will survey and monitor different launch opportunities assigned by the

consortium.
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