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ETS-VII:Engineering Test Satellite- VIl “KIKU No.8”
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The development of new technology for space satellite
requires experiments and demonstration in space for practical
use. Therefore, the Japan Aerospace Exploration Agency
(JAXA) has launched a series of “KIKU” Engineering Test
Satellites (ETS) in order to conduct the space demonstration
of the new technology catering to the needs of the age.

The “KIKU No. 8” is the eighth ETS which has a distinctive
appearance with tennis court sized two Large Deployable
antenna Reflectors(LDRs). It is the Japan’s first 3-ton-class
geostationary satellite.

KIKU No. 8 was launched by an H- T A204 launch vehicle
from the Tanegashima Space Center on December 18, 2006,
and has been carrying out in-orbit demonstrations of satellite-
installed equipment as well as mobile communications and
positioning experiments while in geostationary orbit at 146
degrees east. The satellite completed its three-year regular
operation phase, and entered the post operation phase.
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New Technology Demonstrated by the KIKU No.8
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The “KIKU No. 8”

is one of the world’s largest geostationary satellites

which measures 40 meters long by 40 meters wide when deploying two solar
array paddles and two Large Deployable antenna Reflectors(LDRs). The main
technologies to be verified with the satellite are the following four.

1)

2)

(B75E

FALLHE ECOEED Bt RDOAEEA I EE) (A

An advanced 3-ton-class spacecraft bus
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It demonstrates a new spacecraft bus with a light structure to improve over 40%
of payload ratio and above and integrated bus equipment, power supply system of
100V to provide large amount of power, TT&C and data processing system which
are CCSDS-compliant and standardized with 1553B data bus, efficient thermal
control system with the heat pipe connecting the north and south panels and the
new technologies including the attitude control system equipped with fault
tolerant functions and reprogramming capability. The spacecraft bus technology
demonstrated on KIKU No.8 has been adopted in Himawari-7(MTSAT-2), Superbird-7,
Quasi-Zenith Satellites, ST-2, Himawari-8 and Himawari-9.
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Large Deployable antenna Reflector of the size of tennis court
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To downsize the ground terminal, it is required to increase the size of satellite
antenna. On the other hand, the size is limited to be attached to the rocket. The
Large Deployable antenna Reflectors (LDRs) of “KIKU No. 8" has a unique
structure worldwide with 14 hexagonal and deployable truss modules which have
metal mesh mirror surface.
The size of LDRs is 19m X
17m when deployed, but it
can be packed in a TmX
4m shape. Moreover, this
modular structure enables
high  reflector surface
preciseness to support S-
band, as well as scalability
for future increase of
modules. The deployment in
space of the LDRs of “KIKU
No. 8” succeeded in 2006
(December 25-26) and the
communication experiment
has been conducted with
the LDRs.
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LDR deployed in orbit
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http://www.jaxa.jp/projects/sat/ets8/
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tribution to Improving Mobile Communication Services
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Mobile communication technology for direct communication
between compact terminal and geostationary satellite
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The KIKU No. 8 will conduct orbital experiments on mobile voice communication
and high-speed packet communications with hand-held terminals in the S-band
frequency. For these experiments, phased array feeder and beam forming networks
have been developed to synthesize signals into several beams to cover the entire
nation for improvements in radio wave use efficiency. Onboard processor switches
have also been developed, enabling single-hop satellite communication without
ground switchboard. JAXA has developed a portable ground terminal for data
transmission covering up to 1.5Mbps and a PDA-sized ultra compact mobile
terminal. Application experiments have been conducted with the terminal, covering
mountains and oceans in the context of disaster prevention.
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isaster prevention terminal
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Disaster prevention terminal/Portable terminal
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Ultracompact terminal
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Basic technology of geostationary satellite positioning system
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The KIKU No. 8 is equipped with a highly accurate atomic clock and time transfer
equipment. This enables generation of extremely accurate time signals. Positioning
experiments will be conducted combining the “KIKU No. 8" and GPS satellites in
order to obtain basic satellite positioning system technology. The technology and
knowledge obtained through positioning experiments using “KIKU No. 8" will be
reflected in future satellite positioning systems such as the Quasi-Zenith Satellite
System (QZSS).
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Large Deployable Reflector
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Overview of the KIKU No.8 in orbit
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Large Deployable Reflector
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Antenna for Positioning Experiment
TITIHGEED

Phased Array Antenna Feeder
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http://www.jaxa.jp/projects/sat/ets8/index_e.html
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