TR BF R G BRI e AT B AT AR S (R R] 115

INELTR 2 R ER DB (R BSLER

Research on the instruments for future micro-satellite
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The Space Technology Demonstration Research Center has conducted the research on a
next-generation technology for micro-satellite since 2002. As a part of this research, an
experimental manufacture of small satellites instruments was implemented in 2003. This paper
shows the status of research about the S-band QPSK communication instruments, the Small Sun
Sensor (88S), the Micro Star Tracker (MSTT), the GPS receiver, the micro thruster valve and the
Damping Adapter Ring (DAR).
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Fig.1 Measurement method of the SSS Fig.2 Internal configuration of the SSS

2. 3 IMBREI—FTVYHOBWRE

{EHRE TR L& —, VAT AFEHT IV —TOW O F, NERRAAY— 7w OWFFE %
WU, SERR154EEE L, MSTT O tAERa, 3L, Fillfactory 4BOFHH CMOS A A—T & 4%
We R F ORI E L7,

2. 4 NEGPSZEHOTE

VAT LHEE W I —T OO T, NEREHGPSZ e =y NI BT A EEABRGLZ. ERk15
FET, REFEHGPSZERO 77— LU =T DEFEIMWZ HTV, [KPEICRIT RN EIZAVWAIERN
TEBHRIZHIE L.

2. 5 IMNURSZAANLTOHE
HEHEET -0 0T, NREERBEEZROMED —RLLT, BARER ALV T ORE,
AR AL U N AT 25 37 O ER R A E R L.

This document is provided by JAXA.



PRGBS & BN AR A T AR JE b RS & (R R 117

2. 6 HEHESYVIOWME

fﬁf%&:ﬂmwym@mﬁ@)\ﬁm&ﬁ T /jf &
ERBILICLY, MEMKOBEIAN T Ounigger /jf// , 7
5ﬁﬁ%éj/ﬁ D FRERML THD. 'y ﬁﬂkgdass il teite

s S //
';’f/f / %/f/-

LS, BB 7 OBSRRFEDT- ' / 7 ,,//
/ / ,,;,,//// '

DO REERE 7 /L (BBM)D A ERBR % 22 Hi L
2. iz, BBM OB O RER L,
P=T VT AEM)DFR FHHRHT 2 i L Toint adapter ring

7,_:. F]g?, G:ﬁﬁ%ﬁﬂyﬁm}ﬁﬁ:@%ﬁ:f Damping Adapter Ring ASSY DAR with satellite

Fig.3 Conceptual drawing of Damping Adapter Ring
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Table.1 Specifications of S-band TRX

S-band QPSK TRX( x -LabSatII) u -LabSat
Frequency S-band S-band
Transmitter Low Power Mode: 17dBm 17dBm
Power Normal: 29dBm
Downlink Low Power Mode: 4096bps(PCM/PM) House Keeping: 1024bps(PCm/PM)
Rate Normal: 1.638Mbps(QPSK) Mission: 4096bps(PCM-PSK/PM)
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(d)4EED Fig4 QPSK modulator BBM
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Shift in dark current (Gamma irradiation test) Shift in dark current (Proton irradiation test)
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Fig.5 Result of Gamma irradiation test Fig.6 Result of Proton irradiation test
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Table.2 Specifications of Small Sun Sensor (GTM)

Ttem Specifications
Dimension 64mm (W) X 64mm (D) X 57mm{H}
Mass < 300g
Power consumption < 1.5W
FOV +46deg X =53deg
Bias error <0.1deg (30) *target value
Random error <0.0ldeg (30) *target value

Fig.7 Small Sun Sensor (GTM)
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Table.3 Preliminary specification of Micro-STT (MSTT)

Ttem Specifications

> Star Position <0.016 deg (30)

% Attitude Determination | <0.01 deg(30) {yaw, pitch)

:ﬁd : Angular rate @ 0.5deg/s
Sun Exclusion > 2B8deg
Dimension < 100%x100%230 mm(Include baffle)
Mass < 1.5kg
Power Consumption <10W
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Fig.8 Micro thruster valve Fig.9 Structural analysis of DAR
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