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[Abstract]

This paper presented the design of wireless power transfer (WPT) system using electromagnetic induction techniques and
analysed WPT efficiency. Also, we presented the optimum coil condition by measuring the efficiency variation according to some
receiving coil parameter changes. Voltage change is measured by receiving coil position for the designed transmitting and
receiving circuit. Voltage change according to inductance variation at the same position and charging time are compared at the
same environment by using a developed application program to realize an optimum WPT system. Developed wireless power
transfer system using electromagnetic induction techniques uses 125 kHz. It takes 16 minutes by using wired charger, and 23

minutes by using wireless charger for charging from 50% to 60% charging status.
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125 kHzE TAA AT, A A E = half bridge driver &5,
SMPS MOSFET £55 &3 & S2IQHHU B0 A4y
o] 125 kHz7} FL S T3l 5= A ot

Az WA B=dME CPLDE o]&3dte] 50 MHz 23
(CLK)S- 400%-5-3}o] power detect pin©] high® o] 125 kHz=
A% E WHUY Fo} Half bridge S5olA1E 23 29} 2ol
3.3V Y8 AT E 12 VY high side 3 A3} low side &
Asko s Z¥sto] FETS] AlolEd] =<k

SMPS MOSFET =22 79| FETZ A}-8-3te] HO ¢} LO
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Adv Az F9 dvh £33 L, Y 37 FuE 23
=W e ddun) 3 AgS EsH "ok S 34
oteflLbe] &9 AR 125 kHzS] A7) Hrl2],[3].
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T 1AZ A EAk $417]BE o deh19v, &9 T3
F125kHz, 29 AL 42V, 28 blo] AFE 10mA, H
A 1 AS] A4S 7HA AL vk PCB 7= 2 78e] &
A17] B 55x45 mmE 5 U3}

@ CLKIN
S0MHZ High
CLK DIVIDER

POWER
DETECT Low

AN
J8 1. S| 8

Fig. 1. Block diagram of a transmitter.
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Fig. 2. Input and output(HO,LO) signal for half bridge
block.
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S

Current Sensor

a8 3. ;A7) BB
Fig. 3. Receiver circuit.
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T & UAEF A Holglrh FAIRMEL Sidke] HFT
E50) ARREE 5§50 54 B AET L, € 24
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= YeERH7] wiel ARelA de] AREE™, Vims = 0.707
Vpeak ©|™ Vde = 0.636 Vout (peak) ©|t}. Regulator 52
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F mho afre] S 7 AL Qlo] Bl BHAl A steok
gt} 125 kHz toj o= 2ld Ales 4R71E 714 DCH
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il
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—_—

a8 5. ST eHELt (26 pH, 14.6 uH)
Fig. 5. Transmitter antenna coil (26 uH, 14. 6uH).
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Fig. 4. Configuration of the designed receiver.
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Table 2. Voltage ratio of Tx B and Rx B.
CENTER | R+0.5 | UP+0.5
H 2o £(0) 44 42 40 37
H2t0| E(X) 39 34 37 28
22 uH 45 34 32 33
20 uH 36 33 32 27
. 18 uH 38 34 33 30
— £ SIS 16 uH 36 38 33 25
Fig. 7. Measurement using acrylic pad grid.
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-2 Aol w2 |l Waks 43517 913 3lo|th -
15 1365
T 1. ST A} AR AE ARBAILl S541 HYH| M
Table 1. Voltage ratio of Tx A and Rx A. 10 i e 7595 Wimg
CENTER | R+0.5 | UP+0.5 | R+1.0 : o | _F o ’_F e
a T — - T | —]
H2}o|E(0) 46 47 42 40 ridhar i 22uH
H 2o E(X) 69 67 65 60
O3 8. SAIF AL TAIRA ARSAl AR L2k of mE $=4l
22 uH 71 56 49 55 ot
Fig. 8. Receiving voltage with Rx L variation for Tx A and
Rx A.
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F4 FHAA FAZE= 475V, 550 mA AFES 717 RS AL
B3] AT SAR] Eo= AES ST 29 1%
@ oF 16 £o] Aee AL BN 4= AN FAEF 54
A3} 25 A%k FARBR PSS W A1 $59 3k
< vehlio] almgle] el me 24 Witk

ST A9k AN B 74832 W 11 pH, 16 pH, 18 uH
g Zre SR 73S WA FAFA A 59
Sl A3} 16 pH kel Y& ARS8 A1} HaLske]
°F 70% E#&, 18 pH FA5 AH8ste] SAsIAS o 57%¢]
8, 11 pH & AREste] SASIS 45 50% S8 2=
AL BT = AT mep 71 $& 20 $4 Ast
TR BE 7 8te] 50% -] 60% 744 AR A
3} WAL S9le W 16 uH Y-S AR Flo] TH w2
TAED BES Ak
E 3. 7 SHAl B8 At
Table 3. Measured charging time using cable.

% time
SAtel = 10~90% 136 min
FMEH 30~80% 87 min
AlZHEH .
50~60% 16 min
B 4. B SHI|E 0|8Al X A2t
Table 4. Measured charging time using WPT charger.
SAtS| HLHE % Time
[SARA] + —Ano .
[2AI2A] 11 gH 50~60% 48 min
[SARA] + AN .
[2=AI2B] 11 pH 50~60% 28 min
[E45B] + ano .
[2=AIZA] A1 gH 50~60% 128 min
[S48B] + Ao .
[+AISB]_11 pH 50~60% 52 min
[fd &871] 50~60% 16 min
E 5. 47 At $AR BE 0|82 W] $ARY W3l w2
S Alzt

Table 5. Measured charging time according to Rx L
variation for Tx A and Rx A.

SAte| FOHE % Time
[+ éﬁrféiﬂ oH 50~60% 28 min
Wéﬁc’;%ﬁfé UH 50~60% 23 min
[#Eﬁ%ﬁ% oH 50~60% 32 min

[7M 5871] 50~60% 16 min
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