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Study on Electrostatic Coupler for Non-contact Motion Transfer
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This paper deals with a study on electrostatic coupling for non-contact motion transfer. In this paper,
the basic principle of the non-contact motion transfer is described, and the requirements on the electro-
static coupling are shown, especially with regard to the data transmission band width and the immunity
to the crosstalk from the power transmission. The design considerations for the proposed coupling are
described, and the prototype couplings for rotary and linear motion are demonstrated. Satisfactory data
transmission performance and noise immunity performance are confirmed by the experiments.

1. BFL®IC

BRCAEETROBES L B L2 EElE— 5
UEREICET DFRIL, BAGRICRE LTI 1 5 RN
BEARE a7 OB TETENE" . FRUKES
Dx b7 bu=g 28 LUEBRBE S OEBRI - T
FRR RIS A R ENTETHED, E—a VL
VOB EEROFRBERICETIHER, 13LALLS
NTHWRWD 2 Zhiznt L, £F 513 NCILIEMECE
EoRy MNIE—Y a VI LSO BRI GE R O E
BB UFREIToTERY D,

BICRFE T, EPEHESE L RBCEREXICLE
BMHREEZHNDZ L 2RI LT, BXEEO/NYL
ZRLHE, TELEENEEMEREEICRIETER
A AFIRBOMRRPEE L <, ZOEBRBRETHo7. f#o
TEEOIIBURFED 7Y TR, BB E R
HWEI Y 7Y TR TEEMEREEEITI L 2%

F—T = EEMEREE, BEV TV Y, B
EHIR, S/ N

* BREEHE %2 E BFFERT A 1 b o BF%EER(358-8555
B ERAM ™ LR 480)
Mechatronics R&D Section, Basic Research Laboratory,
Yaskawa Elec. Co., Ltd., 480 Kamifujisawa, Iruma-shi,
Saitama-Pref. 358-8555, Japan

ok RRIREN KEE 7 IH T 2R (240-8501  MEETHER -
r BEHEREE 79-5)
Electro & Comp Dept., Yokohama Natjonal Univ. 79-5
Tokiwadai, Hodogaya-ku, Yokohama, 240-8501, Japan

1

Jun@yaskawa.co.jp
z Kawamura@Kawalab.dnj.ynu.ac.jp

BL, EBENERC LD BERRAOEEL T I WHER
EEBRL, RIEBICLY, TOME - HRE2EELE.

iz, ZOHEN v 7Y v 7 OEEBHIC OV TITEM
[l 2 W2 BRRET L 7o b ¥ o PRI &0 BRI
BHEERRTLIZE, ROV a VEBICLERBEHE
EDOLETHRFICEVER /) A e MR T D2 L
RETHS. ARTIE, UT, BEMT—a U EE0O%
HLBNHERBUBHEOEAERETRL, BBV v 75
T 2ERMEEEAOMICLESE, Fu byl TOE
REREBRETS.

2. WEME—YavEZOBRE

IEEEALE — O 3 VRIEI, TOERR, EEBEEIC X
DVELNSHEMNEROBREICE LT, HiEE, #a9
BT L BB E N DB, —RENICIZR 1 OB ER
L%, ZOBRIZBO TR BEELER S EEMEED
TV T THY, B—va VHIHEBICLERES &
WERBRE R CEREMCELTI2HDOTHSY .

B, EHEME— g VERICBOTIES5 00 g mBLTF
DEFRF v v o Ri-BEAKEMRHEE (300~400m
TRE) CIVRKkWETOEH (BE100~200V
B2 5~50ARE) 2EET 5 LA, BRFEC
HEE, TOMDOHFECL>THEMbps (AHEY b/
) om#EFREEET D, BICEGERIZBO TR,
EEH231000r pm (B /B) L& TS, WA
BN 20 kH z UL ETH DO THMEICSMEH 2R
WHERH->THA v 7YV OEERIC L > TERAOENL
AR, BOEEFEOCHILLRE LR,



134 (34)

ThFa1-4
wha-5 | ISR b 54N
oy
W)
=%
A 5
{un -4 ZERRE 197 BERIEE M-E N9

B 1 GRS L B E— a VA O

Fig.l Control by non-contact motion transfer.
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Fig.2 Coupling for non-contact power transfer.
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Table 1 Comparison of various data transmission.

BEEHR AU b FA Yy b
BRiHE BERREIZIA, BHIGEEOERY
REN B, HENLD) A

RuEZTEHW.
Y5k EBHEEOER HEhix CERE
FENOOD /] A . ¥ TE

REZ TV, SBIENEELW.
BEHE Eillet EEERRED
BREZITE.

2.2.1 {WREANIRE
TEBCEER oAy Mok 3E— a VEIORE
BEEEILEREOHA, AR, 74— PRy IREBE
FmsPLATH Y, HIEEmMEE CHEERE»EXT, K
Mb p s DIEEEENBETHD. o THRHETIE, &
HEET A —~ v MY —REE L~ 0E— a Ul
L OBEMEMEEEELEX CHDLC74—<y T
5Mbp s MENE " EBEOERAE BIEL LY.
2.2.2 {BEHETFHE

B L ERORBERCEONT, BHEERERIIE
RIRY EREEDEE / MELEELTIILTHD. &
CEBHEECERERSDEEN T DHE, BEhRED
oY S NBREE ) A AEREL, BRI TV T
M, FOBREMKEE D 2 & CHBERERIC /A XE
EABSLTEEBRVEZELEZEBHD. NUEEEE
T SRR & OB 2 ERES BN D IR ER TS /A
R LIS TREDITURTHEN, EEEBRTLHE
ZOEMERIRY R RELTHZEITTERN. 2T
BHRR A A — & N TENBEROERBERS &8
B d & bic, BREEITCED THASCEROHMEREE
EET AWER RV BREV— NV FEBRATHRELT




gk — 5 Y EEAWEL v 77 (- WD

B8/ HMELROMLEZHILERDHD. ZhbOHEBED
LEFEOLRE/LIEGOR, UTICRTERRBEY v 7Y
YIThD.

3. WMBEEABBHYTYLY

3.1 MEHyTIVITOHE

BREEABEY v 7Y 7 OR A, BHEERER
BENELOMABLCEROFITIBNTD, Maric s
BRE AR TE B LEd D, TOEFERIZ, P
BRERTHATIarFrd20b0ThY BiiTh 3
2, FOBBPEER CVEBEEIC OV, BAHBXA
EBHRBENBET DRORBEBND R T HRICRET
BUERDS.

B 31k, BHGEAOHERRFICBHNIEREEA
BENYTT (arFry) &, Ry I78RETHE
RORAEREEIZOWTORLELOTHS. L, Z
ITHERABLUCEROSHBITENED L LTWS. &
DIRICBABEDTZDOREERA v 7Y TRy ba7T
ERWTER SN, ZOBHBEERAFHERRAS brid=
F BRI L CHEZTS.

BHREEFAHEY v 7T (2F0%) B

B RE—UER
Est HHEEHEER
B B AR

E- WALzt e

X3 BEBHREBATOHEL YT

Fig.3 Electrostatic coupler located in magnetic field
by inductive power transmission.
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Fig.4 Data transmission through electrostatic coupling.
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Fig.5 Coupling between electrostatic channel and power
winding.
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Fig.6 Electrostatic shielding of coupling from power trans-
mission winding.
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Fig.7 Equivalent circuit and configuration in consideration
of parastic capacitance by shield plate.
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Fig.11 Tested prototype couplings.
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Table 2 Dimensional and electrical properties of couplings.
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Ap 710 2120 mm *®
a 200 300 M“om
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Co 2 4 pF
Rs 120 : 120 Q
R 120 120 Q
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