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Fig. 2.1 Matching network of capacitive-coupled wireless power transmission (C-WPT)
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Fig. 2.2 Voltage gain curve of LLC compensation topology
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Fig. 2.4 Simulation waveforms of LLC compensation topology
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Table. 2.2 LLC compensation topology simulation results

Variable Results
I(L1)rms 0.872 Ams
AI(Ly) 2.512A,,
I(L2)ems 0.538Arms
AI(L,) 1.863A,.,
Viink 308.37Vpeak

Set the initial value
L, 1L, AIL, f,

Select the core size

v

Calculate N
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Npin<N<N
S mad No core size
Yes

P!nss.i—] e Plnss.i
Calculate
the total loss (Pjoes 1)

Ploss.i—I>Pluss.i
N

Yes

Calculate the air-gap
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Fig. 2.5 Flowchart for the inductor design
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Nminy Nmax : ?_]]‘:lei é,]_/]\__ t%] g’]EH E’j Zl: (Turn)

ol EA A (W)

Ploss,i-l :

Ploss,i : %XH {’:—/\E] ﬁ]}l\l_ %): (W)
)% vigoz AuY AAES W & 237 Lk

¥ 23 LLC XA +% <9y A4 A3}

Table. 2.3 LLC compensation topology inductor design results
Variable L Results L
core EE2722S EE1614S
core loss 0.2372W 0.0383W
winding loss 0.3076W 0.0667W
total loss 0.5448W 0.105W
volume 4297mm’ 655mm’
wire size 0.08/40 litz 0.05/70 litz
number of turn 50.6 turns 48.84 turns
air-gap 928.79um 653.23um
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2.2.2 B3 LC B 7x AA 2 AlEdH A

G LC B FxolA 4 (23), 24)9 #ol v HA 7IAHE HERE 94
T e AAE €, GE BT olF 2] (25), 2.6 o] 2719 JAYEE
o] &8l A HAAZTE WA 3 GO e A 279 A" Hpol5S A A
Ast=dl = A3 C2 OnF, C,i= InFo] Y2t} o] % 2 (259 (2.6)= ol&3] L3
Lgts ated o714 63 b 12 53 22 5 A7 ¥3 FaeE UdEha A
28 AAZ {44 7] 98l 13 HE 300KHzZ L A7ICh

L,= 93.8uH”} <t}

C;J = CZinkl + q (23)

C, = G T+ G (2.4)
1

= - 2.5

/i 2 Llc; 2-3)
1

(iffo:f1:f2) (2.7)
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24 FUE LC B 2 AlEYold Ax

Table. 2.4 Double-sided LC compensation topology simulation results

Variable Results

I(L1)rms 0.408 A s
AI(L,) 1.374A,,
I(L2)rms 0.629A s
AI(L,) 2.14A,.,
Viink 151V peak

¥ 25 W LC ®HA 2 Yy AA A3

Table. 2.5 Double-sided LC compensation topology inductor design results

Variable L Results L
core EE1614S EE2218S
core loss 0.0355W 0.0649W
winding loss 0.0549W 0.0879W
total loss 0.0904W 0.1529W
volume 655mm’® 1565mm’
wire size 0.05/70 litz 0.08/40 litz
number of turn 61.69 turns 35.33 turns
air-gap 625.53um 618.82um
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2.2.3 CLC B 7% AA 4 A& o)A

CLC B TxellA 7b s AAshr] el WA (2.8) - 2.13)= o83t 7 24

A

of Ay 2EH27 7P A AHE e HdA ov 29% FIE, gy B

AGE D3t 29 27 A 21495 ol &8 ZF 249 A 2EUA F(Vaw) D ¥

Wstel wep vebd Aol ™A A 2EH AT 7PE A4S yE 09s g9
T A
Vo V2P, (y—1)r
O G (V5 V) 25
” _2V2V, V2rP, (1)
e Q0 J 4wCl’ink(I/0+ I/s) (29)
o 2v24(V,+ V,)
2= (1—7) (2.10)
_2v24(V,+ V)
qi”k - 7T(1 _7) (21 1)
o 2V2V,  V2rP,(y—1)
v V2P, (y=1)n
@~ 4G (V7)) &1
Voax = Vat Vit Ve +Vig+ Ve (2.14)
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Fig. 2.7 The maximum voltage against v of CLC compensation topology
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Fig. 2.8 Simulation waveforms of CLC compensation topology

?1 agolA (L) Ly J9Hd 2+ A, (L3)E Ly I9H 2% AF, Vlink
v 93 AYAE g A 2EH A, Vo 3 A, [RL)S &8 dAfFolth 7F A
1

'ellold Ay w2 & 279 AElelth. AlEdold dxtE o] &sho]

_20_



s P g

Energy Conversion
—l Circuit Laboratory

¥ 2.6 CLC B4 7% A Edold 2

Table. 2.6 CLC compensation topology simulation results
Variable Results
I(L)ems 0.485A1ms
AI(L,) 1.303A,.,
I(L3)ms 0.816Ams
AI(L3) 2.29A,,
Viink 142V peax

3t 2.7

CLC B4 % <9y A4 Az

Table. 2.7 CLC compensation topology inductor design results

Variable L Results L
core EE1916S EE2218S
core loss 0.0479W 0.1156W
winding loss 0.0798W 0.1533W
total loss 0.1277W 0.269W
volume 913mm’ 1565mm’
wire size 0.05/70 litz 0.08/40 litz
number of turn 57.48 turns 36.38 turns
air-gap 560.26um 544.77um
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Table. 3.1 Comparison table of optimum impedance matching structure

topology @ DO+® DO+®
input voltage (V) 10 2 25
quality factor 61.68 61.68 10
link voltage (V) 800 800 330
capacitor | cyrrent (A) 0.8 0.78 0315
voltage (V) 800 158 330
current (A) 0.8 3.89 0.315
core type EE2532B EE2532B EE1616A
core vol. (mm®) 2930 2930 788
Inductor
AP (mm? 6487.4 6487.4 910.53
core loss (W) 0.0179 0.0134 0.0073
winding loss (W) 0.0179 0.0134 0.0073
total loss (W) 0.0358 0.0268 0.0146
core type EE3549S EE1312S
core vol. (mm®) 10900 487
AP (mm? 28080 558.4
Trans. N.A
core loss (W) 0.0118 0.00045
winding loss (W) 0.0117 0.00045
total loss (W) 0.0235 0.0009
total loss (W) 0.0358 0.0503 0.0155
total volume (mm’) 2930 13830 1275
total area product (mm®) 6487.4 34567.4 1468.93
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3 3.2 Steinmetz A2 WHE

Table. 3.2 Steinmetz equation variable

frequency k X y
< 100 KHz 0.074 1.43 2.85
100 ~ 500 KHz 0.036 1.64 2.62
> 500 KHz 0.014 1.84 2.28
" Modify steinmetz equation
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Fig. 3.9 Bnax vs Core loss density (P,) curve
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Aol Ht o] (Mean length turn, MLT)Z 2] (3.18)¥ o] A4 4= o} 1

Hol A o522 FF Al npet o822 LETY AEH AF k& € Jdvd 14
= ' = A 3 olgElA Fetd = vk o7 AEE AFs®E He] T

W0 7] wliEel °F 0.98~0.992] oz Fi AAE 33

[e=22
o
Y

l, =2(A+B)+nb, (3.18)

Step 6 : W7 o] &4 ALt
Step 494 AAE Fojo] Ho|EHAIE|A Ho] thHZH(A)S °]&3te] 2] (3.199=
ol gd] Fol Hu AEHEUEBu)S THAl AXFETE o]% Aabs] UL S 24 (3.13)

Steinmetz WA 2ol t]elste] Fo] &4 F3hr)
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V. (10"

sec

maxziAeA/;ff(f (319)

Step 7 : W47l @ &4 AL
WA T2 Fy] Zol(§[mm])ES 2] (3.20)02 o]&3dte] b 1Y 3113 Zr) o

1A AHgEhe Fokael Wi E3) olg Feth

_ L 3
0= (27Tfo)(/ioﬂr) x 10 (3.20)

9 AolA pE T AEEE 1.68x10°Qm ©o]al & FAEE 103, = FAE
2 1.2566x10°0]t} o] A 321)S o] &3 23 & B A(litz wire)2] de A FH(Ryn)S 2

=t

Ry=——F— (3.21)
S

R,y = R,0 () +—(m*—1)(,] (3.22)

A7 T3t Ty, B, m A (3.23) - 3.260)% °]&3) TR
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% 301 FukE st wE y] zlo] 1Y

Fig. 3.11 f, vs skin depth () curve

¢= sinh(26) +sin(23)

cosh(28') —cos(23') (3.23)

_ sinh(3)—sin(8)
¢ = cosh(8') +cos(3) (3.24)
g'=n,B (3.25)
m=N,/N,; (3.26)
=23k 3 | SR A 328 o8 AE &
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o

gt

Bl FFAAF n,, doE A (3.28) - (3.30)2 o]

N hw —Su
la2 — 9 dQ
dw
s
dw‘N;aQ
Ny = ht
7,
d, = —

AZIA de 22 5 B AAlitz wire F 7)™ he A (3.31)S ©]

0]
AR

h (1—A)
T2
el T8 Re, ReE ©183F] 2] (3.32) - (3.34)¢}F #o] 22k = de
AN £, A DA £ T
P, de2 = ]szrwg x Rch
'P(L(Q = 3]‘ms ><Ra02
PQwindmg.,loss = Pdc? +Pa62
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oo} PIAZAZ Step 7 WHEGo] AlbaTh WA ;o) A
A9 e ovien &8 AH AAE 90 Sep 7914 WA A ghe m=FH W

AAT EAo] g e A Fol AAA o] F A4

(3.35)

_43_



Energy Conversion
—l Circuit Laboratory

A" e o8 & HH AA WRle] glal Wiehy] XYY ¥ PSIME o83
w2 A7 whdo] gl 7|E WMy 2dw iy F 7Pd 483 WS FEM(Finite

N

gold ZEaw shFo] My Wty 7 A4S FEsket ARl A, 7E
3|82 Fzoe] AAlC Aloke] M= o] ITH18][19]. olE MAsH] 93] A=}
T 2 AlEF ol ZEayte]l AA Al & o] A (co-simulation) FHE o}

ot o

&
=
ofo
)
r o
2
2
N
=
u
kv)

s, AF2AQ 32 AlEdeld 23S o]&3 HFAA(lumped element)®] 7]
A

TH I Atk 53] Wt

rir
:?L_',
1
RE

o
-,

(03
)
i
A
i1
Ry
5
ol
ofy
o
P‘L
N
R
Mo
=2
R
o
ro
i
B
[
o
—r
i1
r o
i)
R
[»
o

N

N,

< A71A4Q Hujd 2d3 34 o] FATxe A7 24 ARE X3S 9
= A7 3] Z(magnetic circuit) 2@ WHS 1 ou| 7t ug- A0 @ 4 Q) ol W
) AT FRozE A7AB(eluctnc® AFEIE I el

(permeance-capacitor)E AF-8-3sh= WY AA 7 7HAE vtk
271 B dEAHeR wol AREHIeH AVIERE 714 EHud Ed=

A7 2yz27F M) FdarRE oz ut
%

We iAo ofee Fxo W

L

g oolux AgaATE ouA £ £a AFon mdY solgleld wel EF

o

Dozl % vk wiel uk W, HvALANAEE A WEe zfold

olE7} A714 FmE AV|H ER Asor WEes JdS stz ATt

rE

7 EATZE 2R YERETH22][24]. ©2l%F o]fE W] X2 F 4 F

v}

Hoz 2 & gom quA Agade AGAEE 29y duE U9 E5L I

r

- 44 -



s P g

Energy Conversion
—l Circuit Laboratory

S 74 k=t

719 A7)1AE o] tis A= MATLABS| SimulinkE ©]&3 3|2 A&z oA
iAol ATH25]. sHAIRE HulAAPAIE WP HToloF 3= AlEHOlA &
55 AYsr] sl dxAdo g pSIMe] wlaulg glelB 7l o) shA| vt
ARSI o] AAIA o m Aew A ol de] ARSEA] Fetar AT wEkA o] Ao
A= PSIMOlA] AlFshes vlvlE golB s o] g8t Wt E Hud A A
B2 Afdoz wdly st FAHFTY vygy] AAste WS Al e

FARFE Wty AAlel L&A PSIMOlA AlFstE vl A 29 3129
2ol oy W3 BEE3 xr] 2 BFoz ot pSIME dlyx HIEE

=, Aol#lolEHE B (winding)2ALE o] AAE 2] (3.36)% 4 3.37)S ®wH H e}

Al ApoldlolBl e} AdASHS & F Utk Aol ol & 1948 Tellegenol] o] O =
2AE9en duA o s LE9 S thE X E AFZ HltE Azjolrh
dy _ V.,
Fopy =V, =NX1, (3.37)

o714 7t shepule e ofele} 2,

N : ¥ (turn)

4

D ASE

I, : X717 F(Weber/sec)
Ve @ (V)

I : AF(A)

mef : 7]X}Q(Amm)
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winding linear core
air-gap leakage path
o [I l] 0 O0D---&0

12 3.12 PSIMOIA] AFst= vl2ulEl )

Fig. 3.12 PSIM’s magnetic element library
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Table. 3.3 Magnetic core flux calculation

Permeance lefr Aetr
Po1, Pey h CoW
Py %(«:1 +cy) ey +ey)
Po3 by W
Po: o+ L+
Pos h dw

o] stz Fte R WH(Am> 2ol AW Ho|] §o Haxow FAHUH. 4
o]

ol(le)= 1% 3.13= HW Pp7l 47] A=42 & 4= Qle=d 2 7o A5 3shd
shtel gom walth o 9o EUE e FAL olgalA ¥ PROR Urw
E 330 thsh Qe AT ol etk Py A g WHoR Aolg At 7}
AR 35S PSIMY & Fo] AA9] inductance factor AL t {3k},

A YR aE F2 a0l 431 FeEel uhet gto] FHedrh a9 3145 B 7
Ao o FAdH A Fomp) XS YUERNIL Jth 2ol A Prig} Secs 242 1
A Z3 2% 5 AAS Uehdh A8 AgRss AR 7 RRS BE 5 G
A e Agdd WA 189S wE rd AYEAE 1R 5, 24 5 aga 14
= 3} 23 Zo| 74949 o]@A AR B @ 5 ok w2 @l get 14
=g tehiE 4 (339)% Pol ek £ glv

55 Hds = N, I,— (3.39)

1
A7)\ A HE A, x= Fo] =9 94X, s& Fo] & ZolE st Ny 15 = 8 <,
L[ 13 56 525 d/FE g3t dyA dx+= 2 (34007 2ol yebd 5 ok
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Core axis
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by | 2 |
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dx [
I X
—)
by’
1% 3.4 LET W8] 4 A% 3
Fig. 3.14 LET transformer leakage flux distribution
_Ho 2
W=~ | Hdv (3.40)
v

A71A dvis 29 3159 H3E dehdt 2% 3155 30)9] due Zehdl FEH=
ol Wl AA} o] ejF-E ol ks & 5 Stk 4 (339), 340) oFd A&

o] §-5h4l
Ho o _l 25 72
5| Hlbde= NP (3.41)
0

T QR 7 P A AaARAHE & 5 dvhi4] VA P 17

Ay
Lo

of
Y

)AL AWAE ol 1, mean length turnMLT)o)t}. 23k =3} 1, 22} 9]
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Fig. 3.15 LET transformer differential volume

o= path 77te] e ¥ 340 Aol 4 (338 o

3oy AAarslt}, ZF AR S-S PSIMO A AR 4249 inductance factor AL
HEh o714 AxE TABE b 228 MLT(WE A (8)7 2k,
a9 3062 79 3139 WS AGEE B9y @ Aelt Seld ddsas

¥ 34 TA FF AN

Table. 3.4 Leakage flux calculation

Permeance lefr Aetr
h
P leakl bw lw (_1)
3
Pleakc1,2 bW lm S h’A
h
PleakZ bW lm (?2 )

_50_



!

Energy Conversion
—l Circuit Laboratory

=—Pyi D TP'”"I T Pn
1
P,
—T——
Pleakcl T PL 1 Pleakcz
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Fig. 3.16 LET transformer magnetic circuit
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Fig. 3.17 LET PSIM magnetic model
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- AlEdeld HA @7] Wil 23k Foll 2 Ads Fol Y =AE ARSI

ol& ol &3l 2 F& et 1¥ 3189 WAL dEto] Hal whebA A H

t71e] A™ JAYRlagt HolA "n elal I¥ 3189 (1+,1-)3 2+2)= TAE

el 9XE 101 WET F 1A S A% Aol S Lg% 5 9

o} ol 2] (3.42)%F 4 (3.49)= o]g3] APR Rde] ® H] N& & 4

&

(3.49)

&~

_54_



ECC
ot

Energy Conversion
—l Circuit Laboratory

3.3 H|IF PWM &% ZAH E

9 MdV1E AT v PWM B ANE Tt o&4o
FE7F A-EAL, BE ALE(L)E 4 AHE@yRT e 2
W] Asel @47k glof 19 3209 2ol AYE 27 Qe Fx

Astel Alokath Aok sz ARAow WNRAE AW $4 AL f4

V,=—"—1V, (3.50)

Isolation
Transmitter Barrier Receiver

Q)

Vo

a9 319 BFY WVE SR voY pwM FH A

Fig. 3.19 Asymmetric PWM resonant converter with integrated transformer
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Isolation
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------------------------------------------------------- | esmesecscesccssssesesas
I
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_E—l * == Cur Lr E Coiii E A ¥ 4
] —Tr YN : || ! !
E St B =
. b : : :
Vs () = S C, XV Vpri L, : : :Vsecl_) -~ :RI_§ Vo
E Y _ | )
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: b G ;
1 S —_ ) : Link2 : :
E 2 Cuz llu E i E y y ¥ :
: Pl ?
i 8 1 4 R, :
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Fig. 3.20 Asymmetric PWM resonant converter with two inductors

8 V. < sin(rD)
v, = : (3.51)
™

% 3208 BY FAN Y slmrh dYE 2oE s e o714 L F
A1 MOSFET g9k 293¢l o] &5 il L& 4 (3.52)¢9 o] Al=" Xl o83
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1
2 \/Lr (C;i7zk1 || ClinkQ )
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_56_



UT Energy Conversion
—l Circuit Laboratory

N
o
w
N
rlo
o
o
o
=
&
ot
o,
o
N
toby
il
o
2
rlo
fu
X
N
)
X
ko
a
i
-

S»

Vedsi

Veds2

Vpri

DT, 4D'T

@

A
Y
A
Y

A\ AN A

ty tl t; t3 14

Steady-state waveforms

I 321 42 e 38 (D>0.5)

Fig. 3.21 Steady-state waveform

_57_

SNV VA



ECCi

LI Energy Conversion

—l Circuit Laboratory
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v ©) L g Rey § :

a9 322 54 AHeE 573 E (Mode 1)
Fig. 3.22 Operation and equivalent circuits of the proposed converter
Mode 1 [to <t < t]: EE 12 29X S7F AAUE &<k 29A] S0 AAHA

A o714 Lol ARE A (533 ol thede 2914 8,9 714 A

A (Van)E 2 3549 2o Vi A d5d vek 2ok a7 3228 2E 1Y
52 e et F7Fs] 2ol
v
I (t) = Tl(tl _to) +1 (to) (3.53)
Vi
Ve =7-p (3.54)
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Fig. 3.23 Operation and equivalent circuits of the proposed converter

1
AV}

Mode 2 [t; <t < t]: EZ 2= 291 S0] AXH AlztHT), o] #3F FoF A9

O

S;te AAUT 4714 JIYH Lol AdwE UuAE o838t So 714 A E

Lan

ANUFAE AAsH o]z Qs S 9ol 7hsaAl Ak AA7IA Vi A2 A
(.55 21 1, ARFE 2 35607 2l 19 323 2= 29 o 52 JEs 57t

3] 2oft}

)= Lo ) L) 1 ( )
I/;m: t)= I/;ds2 (tl)COSﬁa)r tQ—tl +\/—TZOS“IW(UT t2_t1 —Up (355)

S
&
—
~+
N—
Il

1 .1
I, (tl)cosﬁwr (t,—t)+ V22V, )smﬁwr t,—t,) (3.56)

7\ 7.9 0. ofe] A 7).
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C&SQ
Z=\7 (3.57)
w0, = 4| — (3.58)
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Fig. 3.24 Operation and equivalent circuits of the proposed converter

Mode 3 [t <t < 5] : EE 32 294 S0 AAU= & 291A S7F AAR A4

™

"k 4714 vael Aol 00 HH S,7F on o] HER FHG A9H o] FrHel &

A o 9lal Lol Afe A 3.59)e 2ok ¥ 324¢ EE 3 W 54 AHe S
7hE| = oltt
Y
L, (t)=— 71(t3 —t,)+ 1, (t,) (3.59)
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Fig. 3.25 Operation and equivalent circuits of the proposed converter
Mode 4 [ty <t < t] : EE 4= 293 Sy7F AA™ AR o] 73 St A9A]

Sile AAJY. 4714 A Lol A%® A|AE olgsted s, 714 A ] of

UAE AlASHH o= lal 9t 29l 7hsstAl "rh o7 vV Ak 4

Lan

(3.60)7 #il I, AFE A @61 #Th 18 325 BE 49 ) B2 e S7b

S| 2ot}

D= V(e ( ) Iy(ty) 1 . —t)— ‘0
Vi) = V0 (L COS™ 7 b=ty +\/—TZOSWW% t,—t3)—w, (3.60)
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Il

1 !
I, (tg)cosﬁwr (t,—ts)+ V22V, (tg)smﬁwr (t,—ty) (3.61)
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H, Ciov 20 7148 AFAEE Eer) o] 5 Cgbs AAsoF at=tl o= 2 (3.63)
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Co BAFIE (& A28 FAFAE fEoh A S,
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|25 ARbSIGITE Zb FRe] AA AARAL 227 AA " AT Bt o] oA

= 2 Bz AA Aol diel et

HA 32279 FARSY WYy &4 HAH AAEA wE2W d9 o5
M=1/15(nr = 1.5) & Wl f,= 300KHzo]™ o]u] Q& °F 1.46°]3L 2] (3.8)% o] &alA]
TARFE WYY FE JAYH(L)E T8HH 281.44uHo] 2t} A LET A7

23S % 419 vt ot

¥ 4.1 LET AA 23 - &4 HH A7

Table. 4.1 Design results (LET)

core type EI3026S (Samwha)
effective turn ratio (nefr) 1.5
number of turns (primary) 45
number of turns (secondary) 30
winding separation (sy) 4.39mm
wire size (primary & secondary) 0.06 / 20 litz
relative permeability 2400 (PL-7)
winding loss 0.1335W
core loss 0.0295W
total loss 0.163W
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4.1.2 9413 PWM 3% ZAHH

HA g3 AvAIE &5 vl 1] A8E J9H Lo F 2] (3.52)9
o3 281.44uH”} Y31, F41% MOSFET 97 ~9A3S 98 AH8H 49y L9
e 2 3.62)°] 93l Bl= EFY(Tuea)”t 100ns & w AJH]E0] 0.3~0.7 ¢+e] W 9o A
ARgghtha SHH L2 Hdl 72uH of#io] gho® AAHrh o714 L9 grel S5
ARIE W97 O AR Gt 2930l AYsAN FolA]= v wE &4l I
71 Wil A= maEo] Hadhs dilol vk wEkA ¥ =il Ligke Ada
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Table. 4.2 Design results (L;)

core type EE2519S (Samwha)
number of turns 56.19
wire size 0.08 / 40 litz
winding loss 0.1671W
core loss 0.1424W
total loss 0.3095W
air-gap 569.6um
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Table. 4.3 Design results (L))

core type

EI3026S (Samwha)

number of turns

23.14

wire size 0.06 / 200 litz
winding loss 0.089W
core loss 0.06W
total loss 0.149W
air-gap 1100um
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Fig. 4.1 Simulation waveforms of LET resonant converter
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Fig. 4.4 Hardware waveforms of LET resonant converter
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Fig. 4.7 Hardware waveforms of Asymmetric PWM resonant converter
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A Matching Network Design for Capacitive-coupled Power

Transmission with Reduced Volume

Hee-Su Choi

School of Electrical Engineering,
The Graduate School,
University of Ulsan

Supervised by Prof. Sung-Jin Choi

ABSTRACT

In recent years, there have been products that eliminate the charging terminal as well as
the integral battery to improve the waterproof function of various electronic products such
as wearable devices. In order to charge the battery of these products, wireless power
transmission is required and research on this technology actively conducted. This paper
uses capacitive-coupled wireless power transmission(C-WPT), which has few problems such
as loss due to leakage magnetic field and metal effect during wireless power transmission.
In the case of a capacitive-coupled system, it is necessary to study a matching network
that has a simple design to compensate for the capacitive reactance of the link capacitor

connecting the transmitter and the receiver it has a small matching circuit volume and loss.

This paper proposes a matching network topology for LET resonant converter and
asymmetric PWM resonant converter for the volume reduction of the electric field coupling
type wireless power transmission system. This topology focuses on small and medium-sized

applications below 100W, such as TV and portable electronic equipment that require

_84_



s P g

"1 CrastLaoratony
system volume reduction. In the proposed topology, there are few magnetic devices used
for system resonance, which not only has high system input/output efficiency but also has
a relatively simple design procedure. Each topology is theoretically analyzed for the
advantages and disadvantages of the conventional matching circuits, and then verified
through comparison of the volume and loss of matching circuits under the same conditions
with the proposed topology. The proposed two topologies are designed to optimize the loss
and to implement the SOW(100V/0.5A) class hardware to compare the operating limits of
each system. The proposed topology is expected to be a useful topology for wireless
power transmissions systems in a space limited by the topology with the lowest magnetic

volume.
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