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Study of space-borne reconfigurable component
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Proposition to develop space-borne equipments by use of reconfigurable component
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Abstract

In order to develop space-borne equipments efficiently, authors propose the development by use of RC-C
(reconfigurable component). RC-C is to be functioned by sofiwares and the softwares are to be installed into
RC-C after the RC-C manufacture. Thus, RC-C can be reconfigured by installing softwares. If RC-Cs are
manufactured in advance, we need to develop only softwares for developing space-borne equipments. RC-C is

expected to contribute to the efficient development of space-borne equipments greatly.

LIXU®IZ

AR, ek TF=EHA Y 7 b U = 7 HBB(SDR: software defined radio)f T D98 L LTEmBL TV
b0 IFHERIay 74X T 70arR—3 0 FOWFR] EERL, ITHFELVE/RLTWVD D
DTHD, SDREMEZFEBFESIEL5I120F., V7 =T 2lBAT N — R =T RNEATHD, ZDON
— R =T % VAT AR LY N EZ ZICHBAALE Y 7 by =T REEBRZ L2V LD
TiE. SDRIEL THZ DR Z+HSICIENT 2 Lidiskiavy, SDREAM#EHT BT, Y7 U<
T EMBIALZ ERARE  H DY 7 N =T 2EEMA D Z e db@Ea AR —xR v M—RU =
TYeRBRIEDLZENERTHD, ZOMEEERAIHLIN—RU=2T2ZIITRI 274X TF7
Jba o R—R o F(RC-C: reconfigurable component) & FE5, RC-CTIIHERER YV 7 N = 7 CEET H %,
ARMIRLIAL~OBA b TRE T, WAL D B, Lo T, RC-CEFHHEBMBE OB HT T,
BRI D 2 LIRS LIRS D, AL, RC-COBRBOELENTTHZ LEHIEL L
THERL T3,

2P DN
ITHEEIIRC-CORAEREBRF L, 207 v 7#EREHALNNI Lz, X, THAKSE~DORC-CE
HAIZRET L, Fl—REHORC-CIZEVEE S AT b~DOENTRETH D Z LR LT,

3RO

RC-CORAME ZHIT RN, MEEEZ Y 7 b =TT 52 L ORREFEAEEL, V7 F Yy
TARZ L0 FEHEBRRB AR IND Z EEFHPT 5, X, RC-CEMHEH L= FHABBOBRE O
AL, V7 by T U EICBRIERTEETH D 2 L ERT,

(DY 7 b =T OB - TR

i ERAKS TIL, BFEFICRERIN D BEHEOBE - FEOY AT AT 7 BEEER O S EE
fb. /N, RS IEDOERNZE LV, Zhids—THIE LThambns L 912, FHEEREROMER
RFERE, WA —NT 4 VENMEEERE L0 Y 7 b =TI E A bDTHD, 22T, #
BOYZ7 Ny zT/hOE - HIEEELHb L, TFTOXITk5,

12-27

This document is provided by JAXA.



ROVENE2S S
WhEZ ~— Py = 7 CTEBT B L BT 5 & MEAEND R THED, LY, MEYE,
B, KX MEER D Z Lk D,

Oy N— R U =7 & ORE, Zekte, @A

CHERESE . EE. RUNBMICHRET ARSI, N RU =T EEETLISELRS, YT T E
BEFTADLTINN— R =T & DOE,

c VT N 2T CHRE AR BB ST A A, N— R 2T OBE L ET S & Ak, EAICED,

(c)BRFS B oD JEE

CKERETEZR - BRI oV B a—X eV T My = T TEESNDS, Lo T, A—RET. Kl Ek,
HOBmBEICERKT 52 ENTFRETH D,

cF RN Z L HNE R T T a2 — PRI, N R = T TR SNIEEROBRE . Bk
BOMA, ROESEANET, ERICEETH D LLICEEAEND, —H, Y7 Py =T{EEn
WROBELY, 2y Ea—F VT =T EEAL, BHIEERIOTOMRET D I L kD,

(DT DM
BB CBIES 5 2 MRS B, BEORVERELFIICEITT 5 Z LB D,

—75, AN &t FRAAR A T S &L FHEMAER I TORRMEEORH 5,

el BHE, TEICKERERNRS D,
< IS0 RIUHESE A REICELET A Z LIFFA SR,
o M3 BRREART - 2 X R KIBIZE D,

ULinl, Befen Y 7 ho o 7 33 2 210 k0, B &3, BiRoe). @iirRLiL s, M&E
PEET A - L AHEEH S,

(DRC-COWEE

Ho FEAKSEON, BEREICBOTIE, (DTHMALEZ Y 7 b= 7oz, SDREGNE LTHD
NAHY 7 R TR EA TV H[1-4], SDREMIZEIZRF(radio frequency), 8.l IXIF(intermediate
frequency)fBI A SO HiER Y 7 MU = T AL T HOHLTIIRL . VT Y =T 2 ERE S LTANE X
HEWIRE LD D,

(TR LELSIC, BREL Y 7 b= 7 b A2 LIk Y, FHABRORELZDRLIELZ L
ITEHEETH B, I THEY T Y= TIOBEEROON— F 7 =7 & O3 L SDREIFIZEIT Y 7 Y
=T DANBRZICEE LTEICRSZ1T 5,

N R 2 T RBEEFRETH D LN S 2 LI, VT MY 2 T EFEITHED N R U =7 ThiL, A
R HRERTHLINEWVWH 22 ThD, ZO, V7 hU =7 BHAALZ & RAGERE —O/N— KT
= TEREOMESFERTIVUS, HIBREOREMATETHY ., ()THA LU EDE= 2 Mens#ifF
Wk, LALARE, A—0o n— Ry o2 7HEOMBBEERLZELTY, ETSEL Y7 by=T
Toa— R TEGEBRO L LUTHAAL L ) BRI, V7 by =T IC X5 FHEE +7I
RS kAR, S ZICSDREMICBIT A Y 7 by =T AREXEEHL, N R =T BGE
BT TR 2T A VA M= VHED L5 2 — Ry = TR & TS, B8R0 RBREZ K& <ML

12-28

This document is provided by JAXA.



/B ENFREL R D[5],

PEEb, Y7 =T 28I VA b=V HERBE—EFHON— Ry =7 2RFETUIT, B
BT NI 2T A VA=A THIEICEY, "RV TREET LR, WEEAEETLZ
CLHIb LT XL — v a VEEFET AL ENAREE D, TORIBEBE ) T XY T T
N R—F 2 MRC-C) & FES,

Fig. WCRC-CEMEA L= FH AR OB E 2 /"7, 2 ISk FHARSE OB bR L
TW5, REROBRE TIL, LERBIEEZ AT 2R EHNICRET, ®EL T, RC-CEER L72%
WL BIIKRERY 7 M =T RRE L, TNERCCICA VA ML THZ LICL Y EBIND, RC-C
YT N =TI THAIABREOKEZHR L TB ZERFRETH LA, EWERHBORIIKNEL
BAEDIXY T R =T ORBODHRTHS, Lo T, RC-CEMHEH LB TIIRERIRLERS Z LA
Hk s,

RC-CHH U7-BRZE S FIRE R BERRIZIT, Y 7 MY = THLR AT REZREER DM, 7 ¢ ¥ F VAL 2 5T
TAMBLEEND, Lo T, RC-CEEAHNRAIMBIIZIIC LY, ZHORC-CEF LHTRIETD
ZENEEEE RS, THICEY ., FHABBROBEOIOTHIEEINRNE WS BELZRRT L Z
LRSS, RC-COMEAITH HRAMBE~OEA L AEETH 503, BrFEL S W AR ~EH
THIEILEY, FOPRR-BREREIND,

components independently designed and developed
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components of identical design

(2) In RC-C case

Fig.1 Concept of development of space-borne equipments
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Fig.2 Basic block diagram of RC-C
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Fig.3 RC-C application to TT&C Receivers
Table.l Function Assignment of blocks in RC-C
PSK-PM Spread Spectrum
@ | filtering filtering
change of A/D converter sampling rate | change of A/D converter sampling rate
AGC level detector AGC level detector
AFC frequency detector despread spectrum
AFC frequency detector
quadrature detector quadrature detector
NCO Controller in AFC circuit NCO Controller in AFC circuit
PM demodulation PN code acquisition and tracking
@ | PSK demodulation PSK demodulation
bit synchronization bit synchronization
AGC: automatic gain control, PN: pseudo noise
AFC: automatic frequency control, NCO: numerical controlled oscillator
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