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Abstract:
The wireless power transmission (WPT) technique is a useful method in case where interconnecting wires are
inconvenient, hazardous, complicated or impossible.  The benefits of WPT technique are;
- Cost reduction by the simplification in the system assembly operation,
- Improvement of safety and reliability by the exclusion of the short circuit fault in mechanical connection and/or
abrasion,
- Improvement of spacecraft design and operational flexibility by the reduction of wireharness, the flexible placement
of components, and the standardization of interfaces.
Establishment of WPT technique on spacecraft enables them to be maintained by easy exchange of equipment on orbit
and may create a new business to repair and reuse failed-spacecraft by extending their lives.
JAXA studies the application of WPT to spacecraft on three following technical elements as the first step for on-orbit
demonstration and improvement of ground operation.
(1) To improve reliability, replacing Solar Array Drive Mechanism (SADM) which connects solar power to the power
controllers inside the satellite to WPT device
- Common SADM uses metal brush for its power contacts. This mechanical system has a potential failure mode
of the short circuit by the metal powder yielded by the brush abrasion.
(2) To reduce the duraion of satellite system test on ground, replacing the sensor network (temperature, acceleration,
pressure) to WPT system
- The number of sensors is up to 600ch and preparation/removal of these sensors for tests wastes test time.
(3) To reduce wireharness in spacecraft, pursue the most suitable method of WPT to components (magnetic field or
electric field)
- Efficiency of power transfer and effects of Electro-magnetic Compatibility are under evaluation.
This paper reports each progress of JAXA’s activity.

Presented at the 35th ISAS Space Energy Symposium, 3rd March, 2016

1

This document is provided by JAXA.



FEEARE NI EOFTEHE~DIS AR L REE

JIIE 76

ST CRE

kS Sdb

e B LR RBE d)I i
FHIMZE AT TERASEERE BETEBRZEEM % —WFgE2 =y b
AN AR E 2R

FHE 2T

1 I

FEEEAR I M m s Bl OTE IS LD FHBE S AT 20
TAXY L AMEEITHIZEICED LT OB HIfF T
2

(1) AT LML THEED R L DT AMET

(2) MG H K ORI D BEFEI L O HEBRIZ LD
- EErEm

(3) SRl E D H B M L, A% 72— AEHEAL I
K@M PEm B2 SR REME A
ZNHOIEEME IR EFIN O R E 2 A3 28I

X o T RANITIE | COREE R HIC I EE
HCHEREILAR D EBLZ BT 2803 T&E D, BT
B ORSFOMRED BN - B H AT 572 L TR RE O FF
HERIREET D R AZAINTHZEL AIRETH D,
BUE, FHEOUA YL MU TR DAT v
ELTUTD 3 DOFEMERICEAL, #uE LT3k
AR AT 2R gE At oD D, Afs CldE e h otk

BRI DOV TG 5,

(1) KEGEMICEDHATE ) = h 2R~
T HAY Y7V 7 (SADM) O FEM: J O A\
D= DIk,

(2) FHkH ERBREFEOE YRy T —7 QRE,
IR JE | JE 15 OU A ¥ L AMEI L DR BRI O
R FEEAE

(3) BRIV R —R M DR
ARG LITE SR E S ) OEt

5 7 (e

2 AUy AU 7 DIt
ECHILE JE (0] f 52 D K B EE L SR VIR BB R D 72
BIZHI 90 43 T 1 [alEZ L T D, KEGEMOIAE
Z A AR N O EE ) I B~ B o & L CHL
TEITE R T IV 2 L2y F U 7R WS T
BY, BRROEE D EREMICRK T HESND
B ER OB EFER D DD, ZOR) TV 7% I
fil 32 LIC KD BEEFE I C LD RHREY A7 S PEBR C&
HrEblcHamm B TED,

WHIEPHSERERE T AT IERT

AV TV T DB PR ERE ST vy T2 KELLE
Z)JZ% im\f:&) aANE WA AR E REE
NLEMFHE TR IDBETT VERGILIZ,

*ﬁ.ﬂ‘ JH WA PV T RBEET VA L KSR
T, 20 Z—r DV VRO E K O SN fE L4
Afac—wlé —wMEL, 7274 a7 L THNY
Teo ZOAY Yy TV IS (A 8 & L C— R M
O IRARNZZEINZE L 40NF DF X /30 22 B A ZELE L
TREEREEMA 2L —XITTRELT, aitﬁ
RN PE ST A— 4 R VAT BB X 2 55 2 XK

75mm 200mm

90mm

W1 FEEARY TS T

BE4 HE E#
aAJL(25%) | & EEE.29X10°5/m ¥1
Jx5A4ba7 | BitEk | u=1700,tans = 0.1
K1V RESE
al—i F—a2
40nF 40nF
SHMEIaAIL L, ARV L,
b1 b2
S EREE S MR &L T40nFEER

F 2 X ARED /ST A= F R O[] F A =

S NRIA=HORADOFER, 100kHz {ZEICFBITD
S21 1% 0.93 &720)  ARIEZNEHRIL 86.7% L7~ T, [niktH
FAT— A BVE L CHEH SN DAY, BEBA T VR HIlAY
DBHDHFH ZERNZB W TIBGIE OB S HZ DR
IEREL, AIRER IRV R ERN A BIF A2 mETH
Be Lo TUTFDINTETNAIIRE TG A—HEIEHL

Presented at the 35th ISAS Space Energy Symposium, 3rd March, 2016

This document is provided by JAXA.



TURER RO L2l T,
SMUNCH T 2T A MR, BEREILOTZDNHT =7

A M2 iRAk
‘tan 6 & 0.01 LU, B E Xy U XK &% 43nF
(CEH

EHREONEREF 3 KIRT, TNHOEFIZLY
$21 1% 0.93 &30 ABEZNHRIL 98.7%F Tlh L TEXD R
LBLAEBT-,

SN TS e
1 (JE&5mm)

aT7HHEEFEIZ 51
BHITT5A bk tans=0.01
EEOMAZRAVS

BEROMLO
hZEfZ IR

3 W ARENRUER DAy TV ET I

3 U EHROUAYL AL

i Eom 7y b B ERBRIG IC USG5 2B Y (R
FEINERFE | [E1%) IR THY ., oIty
77 B ORI B ER B [ O R B E 72 5T
DI, ZIHETAY L 2 b DI LY Kig 72w
OFEMENHFFCED, ZOH — Bt L CTEE 223 Bk
REZ BT 28K 600 T+ R K SEVERTOT AL
AMeatgEth ThD,

AEXNETATL ARV EL, KU ) — R ~DfE
IOV, BMEIRE RS HFM IR EOHD K
BEfE T~ A7l TEBETDH, v A7tk

EBHIEK Y ) —ROT T F T%IE#% . RF-DC
ZEHAR| A KO HIE T 7 SRR T IS LD,

EIMBREIZA VDAL ISM NUREEL, '
Y —=ROT 7o/ R A EZ: 2.45GHz &
BHL,

RF-DC E#sh=% 1 LXH572012, L F220%
—F 7 uo—lpE A Z{T57-,

(1) Silicon On Insulator (SO #&fli > A

% 4 IR T IO RE-DC ZEH iR 12 45 A A
F 7' FE+ (MOSFET) (2 SOl HiffizaE AL7-, ZDkk
ROFEREEAANIV)a Ly TovATELNT
MOSFET @ 1/10 FREE TG L, B KR Z KIS E 5
ZED KT,

() BT AT AHNE AT OE AN
%5 X ()., RV TU N RF-DC ZE#AERD[E] 1

ZoRd, EREIEIE, ¥ A A — RNk L7= MOSFET &%
F/RUHTIRERRSIL TS, BEI(D)IZ, RT A AT A
HE AT 2 A LTz [Bl AR, REEETlE, AT 4
%4 SOl MOSFET CHNZL CHIlEI§ 252 8128,
IRBIEE T (Vth) DX A A —REpEZ2FEBLLT-, 20k
R BIA L AT HAERELEDIENAIREL 2D =1
N — B RA IR 22 EA R T,

SOl MOSFET

oI, N
- BOX (Buried Oxide) ,«f" < r\ lag ¢ {(I l
/ Sl \

Bulk-Si MOSFET

Si

% 4 X MOSFET D72 B it

%5 RF-DC Z5 #4150
(QFEREIEE, (0) BT 7347 AHIEB 2B A U7 (A #%

U bEoHEiFoE AN, sy )ar kAT

TESINT B ZE = 5% Pl <, ALK
HI N 13% % FHLT HELBITIRN AT FES) (0dBm LA

) ozhEm EamEmk Lz (5 6 X)), 5% ITS575(0
BOWEICLY 20%LL FoE AR RERY B

R
g
B e
ﬁl\l
o
y) \
-6 -4 -2 l10 2 4 6

AHEH(dBm)
%56 X EHIL7- RF-DC Z#aghk

Presented at the 35th ISAS Space Energy Symposium, 3rd March, 2016

This document is provided by JAXA.



3 :‘/1‘~3r\‘/b«\o>¥“%

T R =R b~ DIREER T HITHTY,
z\%if;ﬁﬂﬁﬁﬁ%ﬁm@%%@% HAEBTR D= R—
RO E N ERAE LTz, FEREE 7 HITRT, IE
BEfRTE N OFEE O ICH 7> TiE, N
BICBITLFGEERA DA T 7 T HT et &%
Z BN, /N (50kg #%) D= AR DK 8 FAs 10OW LA
TOHBEETHIEL CD, Lo THYmIEL 10W #o
BINBEES =7 v el FHBE~OB T REL

‘/Cl/ \éo
EHILE
BLERE
S VEREERE
0% HyEe
v RES
60%
€ sox
B
X 4%
§e30‘,\3
20%
10%
o det.a
05 5%10 1050 50¥100 100%1S0 150%300 300500 Sﬂﬂui
HEZHW

BT KREHRI R NOWEES

Bzl 2 7 RUTIT R EL ST COM AR E
FA, QBEBMGESTX, @~ A/nkiaE T XNHY,
7RI A 2 RIS D B3, 2 R—FR U h~DF#EE
(DWW TG B B K QMR B RS G B 5 K

LERGET N2 BEMEL TREIT TH D, AfaTIE
R E T UL CGRIELT=E T L OB LR &
W EMC FHEDFHIRIR BLIZ DWW TR <5,

55 8 TR REAM L ’Vﬁﬁlzu‘:%a%'é:&?“w%fﬁ“
B AR OITIZ AR LT Al N2 D 25 HE
THWED, IMBEMICEDRIE T EES f\_&)‘f*@f%ﬁg
THs 10mm OF 7 QL R— ko MG &
ORI A LTz, Flo—MIc, EZEIALQOOM
WTFEENEL, BRI WG NE N B IMEED N L
NRIAD DT aANVREIZES 0.6mm DOH TR (7
TR 45~5.0@1MHz) DEFFALT-,

3.1 WAREFRICBIT A EEEE

% 8 M RTIREET L O— MK O AN 3
WHDOF v 25N ENEINHFANT HEEHIT—
AT AL =5 ZRAANCITEE R B K OV E i &

RUNE, BEle L CRRMEDRHIINA AT oo, A2 /N —HITITF
HH FET LU CfEH ATREZR Si FET 2 W\ A v F oo
JE I #5013 800kHz L7273, FHi FH FET &L C GaN FET
NEREENIE ISM SR THSD 6.78MHz HLLIE
13.56MHz Z K72 B EX — 7 N T 5T E Th D,
BRI A A =Rk DTV VR E L AR 10
QLU TR EERME D ZAT -7,

®avh

O~ORETAMNL
PLUBES

OEZHEE
\ QBN

(X-Z F51¥)

OFEIIL

QEEIMIL

(TR — R MR 8 [X)
&8 XM KR R—R DWW E S

30V, 0.5A (15W) A S EED T AT DB RDAZ L) 5
%{Ei;&bt#% 50%FEE (7.5W) Th-7=, 5 10 KIiZ
IA)VERD BT, I Z R, — AR K OV kARl
0)?-5?;’%‘?52%7% sin B ERINLCWAZEND, I il/R s
THEEDMTZTEBOT | KA LD I E ) 033 A4
LTWAZEDDND, S%ITHEO) R A —H o B
AR A G DED LD ITB LR 2R ORI
PR T EE L2 e matUnEI oM L4 X5,

L
@. @bl ch1:PWMIETZ

e

5510 ) = A RO M OV

Presented at the 35th ISAS Space Energy Symposium, 3rd March, 2016

This document is provided by JAXA.



3.2 RSB RITEITS EMC it

FHHEIZIE MIL-STD-461C Part3 (ZHEHLL 7= 21
BMENERINDON— I THL D, FEEALE s
EEFHEIHODIIHT-> Tk, AER I EDDbNR
WETUWES 2 RERIICHESZL TUK RS DB D &
Ez2 b, T TRETOHIEEEL TARIREL-IE
BEfil T IMn 26T MO T, BITTEICR 7B R
RECTOER K OB O FS R 2 FHRIL 72, JIEICH
7oL, RAEROIEEME m BB LHE
(T JH S AU CUN D [ B 0 i 5 AR 1 25 B 4= (CISPR)
OB T ALK OEERAEENS O L E K
DFFEAE N O E ¥ ] (CISPR1L) B L OV FHi 8% FH
MIL-STD-461C Hik&% V-, 2O HEIC BT
L0 7E FEEE & OVE BT 25 1 RITRT,

%1% MIL #ikE CISPR Hiks

MIL-STD-461C CISPR11
HI7E B im 30m/10m/3m
RS Hs il

[l 20Hz~50kHz | 150kHz~30MHz
BRI E

[ 15kHz 30MHz~1GHz

HE X, T R — R MEET O ER O i I
%I HY—VRBRAE BADIC, EROFEDOZN
ZIOIRREIZHRIL CTHEIELIZ,

55 2 712 CISPR11 #iA&% GHIE FERE 3m) IZ DWW TD 4
JABECHIR ORI ERER Y~V 2R T, S ROMGEE
FEETHNIEY — /LR ELOIRFE T CISPR1L k%
T ZEARER LT, S mb VT AN EBE X HND
AA T2 JE I Ek (800KHZ ) Hy I oo I i 2 11
BUZ RT3, RERA T AbnenoTz,

%52 % CISPR BUAKIZOWTOMIE R 5

10k~30MHz
(RES-HIE) © ©
30M~300MHz
(BRRE) © ©
300M~1GHz o ]
(BRRE)

dBFuAj‘m) dB(uA/n_ﬂ)

i | f—l_cu\ssn = g CLASSA

0 " i .
% CLASS B » i) |
4 CLASS B

in iy I wokHz@ v F R

\
‘I -,

b \

TRO0kHZ@ A F v LR i

! o

v \‘l

S 5

0410 0100 1000 000 3000 0010 0100 10 10000 3%

Frequetcy i ey ]
LELEE] HERER
W RIZEHY - IWE WVREERY - IIF

= |
5511 B g SRR E RS 5 (10k~30MHz)

Level@300kHz ~2dBUA/m)

55 3T MIL HAS IC W T O ERE BAmd, Al
TE1. 15k~30MHz #5812 331 F B B HIE O 2 FhiE L
7o MBRICBW I R RERICE DY — LR D%
RITER CETLOOBMEZ R T 52 LILTER)
STz, HEEFREL TT 7 ar M OBRE S DRI E
ZONDTD | 5%, TRV MBS — N E X
RDZEIZRDYEE T T D,

% 3% MIL IR D0 e R

30~50kHz
(B&SBIE)
15k~30MHz
(BEFRHE)
30MHz~1GHz
(BEFRHE)

4 FLH

FEREE SR LB O FH -~ I L OA
Uy 7V T ORBEQ A DTAY L AE@= L R —
VRO EE EIECHET TR THD, kD
R O ERRIF O SEH A H gL Chl &
B I RENE ., BRI AT ADOMFELT),

6 BEICHR

[1] VY.lgarashi et al.: "SOI CMOS \oltage Multiplier
Circuits with Body Bias Control Technique for
Battery-Less Wireless Sensor System",|IEICE Trans.
Fundamentals, Vol.E97-A, No.3, pp.741-748, 2014.

[2] U. Karthaus and M. Fischer, "Fully integrated passive
UHF RFID transponder IC with 16.7- x W minimum RF
input power,” J. Solid-State Circuits, vol.38, no.10,
pp.1602-1608, Oct. 2003.

Presented at the 35th ISAS Space Energy Symposium, 3rd March, 2016

5

This document is provided by JAXA.





