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Design of a Multi-Charging System for Last-Mile Mobility Using Embedded Resonant
Wireless Power Transfer Resonators

Yoo Myong Jong®, Yoon Do Chung”, Ho Min Kim*
BlueDust Inc’, Suwon Science College™

Abstract - FH+ Z2EvY 2HEE(AE dR= A7) 2
AA 5) Aol J438¢ AbgAE HeA S
; o) olialo| s

] 2
By u g AR Az
5 e

%
How Q751 QUrt. 9 =l
A& L AGY g&E BAE ols, 71 AV
AL A% At - om o|UIE #7179 AHE
g} &&o] Faste AT QthE mRelAe o)ed
SEn FH O HYE Fdgsb] s tE
(Multi-resonance) A71&H Wal's 835 gaEntd
B 4 SHAI2ES Aokt 53], H441 om]\,} Y Afe]
of & :61737]% Adstel  Agk ﬁ%(Strong
Couphng)% m7HA] ﬁi 74 £ Sdslst
i Ho 64
’“74] 3% E}

e

ML X X = 47 O g do —
o oogh i & 2 o )

o
B

o]
PR

[

N

3

Ho

rw e =
ofjr ofj

NI e
rob ofj

A

N
)

P

b P Jo HiE

H

o

A

efel

0%

_‘_4

foofd o

M o, L :10
=
il
offt
>,
=,
)
o o=
g2
o,

[mu) ol
[> 2o

2 19

[
1B o

|
Lo
o

Ol —\~
ftj
i
oo
=
a
&
A )
1>’ o ek
I~ —IH om ~
2 4
oM 1o
P
D
o,
)
(@)
@]

Aee 29t 7 AA
Matching) A=< ‘F‘
o] 9] "kA} A & (Reflection Power)%

2 Hasglsle AYE =&tk A
HOF 31y FAFA AAgHE Ao
(OPEX)& Sadoz A7sa, A7
o] wE] ~ulEAIEY FAZAEWCZ) T
vk 7R 249 S Aeg gHh

2 1o,
-ﬁﬁi
"o 24
N
mwﬁrﬁ
e _ =
=
E—i
o
&—!;
=N
o
o=

= iz

g

= m re

tlo 1o

14 Ho
of
=
ofo

)
J-{N' juiech
[U (3

%84 A HEs A dF FEE,
E 2 2] €] (Last-mile Mobility) 1%
T, Ulaﬂ o] Fde deirielel HA

STk ey oj2d ~ntE

, 718 /A 2 B e oY
1

w448t gl
"Door to Door’ A1H]
Bl b EFe)
A ] e AolE ¥ 4
449 BAE ¢hu glov, o ATz
Abe] A B ¥ & (OPEX)Y 5% _O.
olggt M FHY SAE F
2 A 4 (Wireless Power Transfer, WPT)
WPT 71%& % A7) =92 (Magnetic Inductlon)
=A% AE At F om o E wl§ #Za, F54l
A4 ey 4% Wk el g&o] gitste @A)
kg R ey FAYR AXHE BAd AL
Wb 20079 AlbE 7] F W4 (Magnetic Resonance)
Y o] A FHFE dAAA FAY A AFo] 7}

>
g
)
EL
i:l

s
X
<

>,
g
N
5
S
H—lﬂ
S
o

\r rlo
= o

HJ ofy M
ol
o
o

Mo o 32 m

X

2
N
N

Lo,

O:

o).lIEi—Q‘
P_ﬁ_@r

r
or 4 -

>,
m2

Kk

*kk

, Jeju National University

s, el )7

12 A1 S48 4 Advk= o] Ut
gy A7) 9a
AR 50%E zFHstH HAE
SHAZE EAsT o 5ol
X{ ﬂﬁo]]}\i‘—t Z{ ﬂa]
29 ozl Haso = o]
3 B EadAE F5A GHU =Y Ale]d J—E
(Resonator)& A ¢ste] #2714 2 <
FA8 L, AE AYE Fdsete g2EntYg 2 E &
18] HE] 24 A]28S A otsit),
Aol A Agtste Al2dE AF AYE A 1m7HA
Ao 6dle 71718 Al SHANGE Ae Ex2
of Eek Sk 9 34 % V)7 Ug 5 odd §a W
AAE F4A QbEY Abol o] ®EAL ¥ (Reflection Power)
5% olst= HAstslr] f8) 7w du s 2 AsAEHE &8
g e~ vjA Al 2~®l(Impedance Matching System)S A7
2 L3192 =S B BEd A" HAZ MdAE
GE AvtEAE Y FA%58E(Wireless Charging Zone, WCZ)
EE} T53 AR AN FUgE fsk d4 79 7)o
] Ao=Z 7|dHc)

"
o

oo P

S

o Mo o 5 r
Lo, e HJ

o e

o

o

2

oy

B

N

<0,

&

2,
ol
rr
mo
AC)
O WH ofw ¢ T Y

o X N

i

aL
[

N

F

R

2]

o tot rob alr

i

& ‘Strong Coupling’
[cite: 10, 21, 34, 46]

500W-grade RFE
Power Source [cite: 34]

- Transmit
antenna coil

‘Slroné
Coupling’ N
[\:ue 10,21, 34, 46] %

&N Last-mile
Kickboard

Figure 1. Concept diagram of multi-resonance w1reless charging system for last-mile mobility
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Figure 3(b). Isometric view of a spiral coil [cite: 27, 28, 60]
illustrating external magnetic flux and coupling with another coil

Figure 3(a). Cross-scction of a spiral coil [cite: 27, 28, 60] with
current direction and internal magnetic flux [cite: 8, 10, 46].

Figure 3. Spiral copper coil design structure for maximizing mutual inductance [cite: 28].
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Figure 2. Schematic of dynamic impedance matching circuit using variable elements.
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