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The Small Demonstration Satellite (SDS) program aims to
improve the reliability of practical artificial satellites by
demonstrating a wide range of new space technologies
covering everything from equipment and element to system
engineering. The Small Demonstration Satellite 1 (SDS-1), the
first satellite in the SDS program, has been under
development since FY2006 by the Space Technology
Demonstration Research Center of the JAXA Aerospace
Research and Development Directorate (ARD). Small
Demonstration Satellites are able to be developed quickly and
inexpensively compared with large satellites. This is quite
useful, as it allows aerospace researchers to demonstrate and
experiment with various technologies in orbit within short
time frames. The ARD plans to serialize 100kg-class small
demonstration satellites with SDS-1 as the forerunner.

System design, integration and testing of the SDS program
are carried in-house by JAXA researchers. These activities
contribute to improving system engineering skills and other
abilities of young engineers.

SDS-1 is scheduled to be launched as a sub-satellite of the
Greenhouse Gases Observing Satellite (GOSAT) with H-TT A.
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Flight demonstration by SDS secures high reliability of practical space vehicles
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1) Multi-mode integrated Transponder (MTP)

The MTP is designed to function in four operation modes related to its
modulation methods, (1)PSK/PM(conventional modulation method),
(2)UQPSK(inter-satellite forward link)/SQPN (inter-satellite return link),
(3)QPSK (for high-speed data transmission), and (4)UQPSK(operation for
more than one satellite). The conventional transponder model functions
in mode (1) only or in modes (1) and (2). The MTP is designed to
additionally work in modes (3) or (4) as a multi-functional (multi-mode)
device.

2) Space Wire demonstration Module (SWIM)

A next-generation network-type data-processing technology was
established by advancing a new international standard called the Space
Wire standard. This technology is demonstrated using a high-speed MPU
developed by JAXA for space. Measurement experiments of gravity
variations using an ultra-sensitive accelerometer that relies on advanced
data-processing technology are also demonstrated.

3) Advanced Micro processing In-orbit experiment equipment (AMI)
The AMI is an in-orbit operational experiment on a high-performance
processing board composed of various important parts developed by
JAXA.

4) Thin-Film solar Cell (TFC)
The experiment aims to evaluate the in-orbit characteristics of thin-film
solar cells.

5) Experiment of bus equipments for future small satellites.

The bus equipments are composed of Small GPS Receiver (GPSR)
modified from car navigation system, Small Sun Sensor (MSS) using
CMOS APS based COTS, and Advanced monitor Camera (ACMR)
developed based on commercial CMOS detectors.
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Design review and in-house integration of flight system by young engineers.
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