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MDS-1:Mission Demonstration test Satellite-1
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Numerous electronic parts are used for rockets and satel-
lites. These parts must pass rigorous tests and inspections to
ensure that they can function normally in the space environ-
ment that is a place of extremes, compared to what we ex-
perience on Earth. Since such space-qualified parts are very
expensive, the use of cheap but high quality Commercial-Off-
The-Shelf (COTS) products is one of solutions to reduce over-
all mission costs. However, there are several obstacles to be
overcome for us to use the COTS products as space parts; no
availability of quality assurance data from manufactures; in-
adequacy of personnel resources to conduct quality assur-
ance tests; and much time taken to determine the survivabili-
ty in such space-specific environment as space radiation.

The Mission Demonstration test Satellite-1 (MDS-1) was de-
signed to obtain accurate space environment data and verify
functions of commercially available parts for their possible
use in space. Accordingly, it is possible to evaluate the ap-
propriateness of tested parts for use in space through com-
parison of ground test data with orbital test data. MDS-1
was launched on February 4, 2002, and provided us with
valuable data, including to verify the function of commercial
parts in orbit, to verify minimization technology for compo-
nents, and to measure space environment data
(e.g.,radiation, etc.). The satellite ended its mission period on
September 25, 2003.
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MDS-1 Contributes to Evaluating the Possible Use of COTS Products in Space
MDS-10000000000000000
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Solid State data Recorder (SSR)
To verify commercially developed
memory devices and high density
packaging technology, as well as

error detection and correction functions.
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Terrestrial Solar Cells (TSC)

To collect experimental data that will assist in
evaluating and analyzing the performance and
radiation hardenness inherent in the commercial
solar cells.
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Common Pressure Vessel type battery (CPV)

To verify the functions and performance of CPV type

batteries expected to reduce size

and weight of power units.
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http://giken.tksc.jaxa.jp/Proj/MDS1/index.html

Six mission equipment onboard MTS-1
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Commercial Semiconductor Devices (CSD)

To collect data that will assist in evaluating and
analyzing effects of space radiation on the performance
of COTS electronics.
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Parallel Computer System (PCS)

To verify high performance computer integrated with
high performance COTS MPU.
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Space Environment Data

Acquisition equipment (SEDA)

To measure the space radiation environment

and prepare space radiation profiles.

-
Evaluation of COTS electronics for use in space
MDS-1 is a mini-satellite of 475 Kg with equipment composed of various COTS
electronics. A primary mission goal of MDS-1 is collect data on effects of space radi-
ation, such as Single Event Upsets/Latchups, and measure space radiation and mag-
netic fields.
MDS-1 was launched atop the H-IIA launch vehicle No.2 and placed into geostation-
ary transfer orbit where satellites must pass the Van Allen Belt. The satellite obtained
data for a period of 1.5 years.

Achievements of MDS-1

MDS-1 provided us with the following results by demonstrating the possible use of
COTS products in space.
0 Comparing results of ground tests with orbital data on COTS technology will allow
us to establish a method for verifying the selection process and ground test proce-
dures. In addition, the results showed that Japan would be able to develop top-level
space solar cells.
O Component demonstration experiments provided us with orbital data that is very
useful to developing future satellites, such as the Advanced Land Observing Satellite
(ALOS), Engineering Test Satellite—VIII(ETS-VII) and Japanese Experiment Module
(JEM).
0 Space radiation measurement gave us data indicating that space radiation envir-
onment is more moderate than relevant NASA models. The finding is incorporated
into radiation-hardened design of future satellites.
O A new approach for low-cost, short-period development proved efficient and vi-
able, thereby the future satellites can be developed using the approach.

JAXAUODOODO >0000>000000>00000000>0000000000000 >
000000000000000000000MDS-1000 00000 >0 Japanese onlyl

gbooboooooooo
god

0105-80600 DO OOOOO2-4-100000000O0O0

Phone:03-3438-6111 Fax:03-5402-6513

Japan Aerospace Exploration Agency
Public Affairs Department

World Trade Center Bldg. 2-4-1, Hamamatsu-cho,

Minato-ku, Tokyo 105-8060, Japan

JSF030910T Phone:#81-3-3438-6111 Fax:#81-3-5402-6513

JAXADO OOOOO
JAXA Website

http://www.jaxa.jp
gooooooooono

JAXA Latest Information Mail Service
http://www.jaxa.jp/pr/mail



