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ABSTRACT

The importance of electric vehicles is gradually increasing due to the recent depletion of fossil fuels. In order to use
an electric vehicle, the battery built into the vehicle must be frequently charged. Electric vehicles has very good
performance in terms of noise and vibration. However, due to the limitations of the battery, the mileage is considerably
shorter than that of an internal combustion engine vehicle once it is charged, and the battery charging time is
relatively long compared to the refueling time. There are two types of charging methods for electric vehicle batteries:
plug-in and wireless charging. In this paper, we introduced the wireless charging technology for electric vehicles and
the current state of technology development and standards in major countries.
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Fig. 2 Magnetic resonance WPT system
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Table 1. Wireless power transmission frequency
and regulation

Country Band P(.)W,er
limit
80kHz ~ 100kHz
130kHz ~ 150kHz SOW
Korea [323kHz ~ 405kHz
L6MHz™ 1.8MHz max.
6.78MHz, 13.56MHz (ISM)
10kHz™ 10MHz
Japan 1356MHz (ISM) 50W
27.12MHz (ISM) max.
40.68MHz (ISM)
. 105kHz ~ 205kHz
China o o SN NA
United Under 500kHz
6.78MHz NA
States 355\ Iz
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Table 2. Applied regulations to WPT in Korea

Applied
Power Lo technical
Name of application .
level regulatio
ns
ISM equipment Weak
WPT device using the | electric
Low frequency range of field
100 ~ 205kHz strength
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(<50W) . .
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efficiency definition

-. GA: Ground Assembly
-. VA: Vehicle Assembly
-. PA: Power Amplifier
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Table 3. WPT power and efficiency classifications
for EV

f=8kHz | WPT1 WPT4
Power(kVA)| 3.7 77 11 22

A Aol wfg Fasth 27dlME F FA A

o 7re]l Ado] HIUS Wi} otwg wel dEH

S-parameters EAISIH AREE

200mme] ¥ A Zdz APt Ao A}

|3 AH)E network analyzerE o]-&3t9oH, S21

S &5t &, A ZATY AE A wE §
3

8 3h5 Z=AJSESATHIL

3(77 cm’l>

AL AF

)

X direction, Cm Fdisotion  Can

J% 4 &, 8 3 38 Mejof| e 22
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