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Bidirectional Magnetic Wireless Communication System under Inductive Power
Transfer capable of Amplitude-Shift Keying(ASK) Modulation Control

Byeung-Guk Choil, Eun-Soo Leel, and Chun-Taek RimT

Abstract

A novel bidirectional magnetic wireless communication system is proposed in this study. This system
provides the communication capability between the source and load sides by high—frequency signal while
wireless power is transferred. Contrary to the conventional wireless communication systems using complex IC
circuit and active components, the proposed system is simply composed of passive components. It is practical
and beneficial for environmental robustness, cost effectiveness, and simple implementation. The detailed static
analysis of the proposed system for power and communication lines is established. The proposed system is
experimentally verified, and results show that a 0.1 voltage gain for communication line is obtained while a 2.0
voltage gain for the power line is achieved. The proposed system is adequate for practical applications as it
allows the inductive power transfer system to wirelessly and easily communicate between the source and load
sides.

Key words: WPTS(Wireless Power Transfer System), IPTS(Inductive Power Transfer System), Magnetic
wireless communication, ASK(Amplitude-Shift Keying) modulation
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(a) Equivalent circuit for

Fig. 2. Definition of parallel impedance of LC circuit Z.
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(a) Equivalent circuit for power |ine
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(b) Equivalent circuit of Fig 3(a) by Thevenin’ s theorem
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(c) Final equivalent circuit of Fig. 3(b) by Norton' s theorem

Fig. 3. The equivalent circuit of the proposed system for

power line.
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(b) Equivalent circuit of Fig, 4(a) by Thevenin’ s theorem
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(c) Final equivalent circuit of Fig. 4(b) by Norton” s theorem

Fig. 4. The equivalent circuit of the proposed system for
communication line.
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Fig. 6. Amplifier circuit and its waveforms for communication
line.
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TABLE 1
CIRCUIT PARAMETERS FOR THE AMPLIFIER

CIRCUIT

Parameter Value

R, 50 [Q]

R, 8 [kQ]

R, 68 [kQ]

Cpe 1 [4F]
TABLE II

EXPERIMENT & SIMULATION PARAMETERS OF
THE PROPOSED SYSTEM

Parameter Value Parameter Value
La, Ly 434 mH C; 712 pF
Ly, Ly 835.0 pH R, R, 100

L(ml7 LmLZ 280 HI—I fs ?0 kHZ

L, 216.0 pH 1, 240 kHz
Ly 1.36 mH fe 500 kHz
G, Cy 100.3 pF N}, N, 50 Turns
017 02 11.72 nF ]Vdv N(Q 18 Turns
Intemal resistance Internal resistance
of L, 30.0 Q of Ly, L, 35 Q
Intemal resistance
of Ly, L, 20 Q
10 A A~ Fa\
s’ V062 Vo]
oo ‘ \ T /,«' 1 /
= / \ / \\ / \
=0 / \ Vit =667 [Vms]
0 No ! \/ N o
2.990 2.992 2.994 2.996 2.998 3.000

Time (ms)

(a) Simulation waveforms of Vv, and Vv,

c

Vi (rovzdivy Vo (1V/div)
b v

Ver = 6.67 [Vims]

Vez = 0.628 [Vims]

(b) Experimental waveforms of Vv, and V,
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Fig. 8 Simulation and experimental waveforms
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Fig. 9. Simulation and experimental wavefans (Load to Source).
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Fig. 10. Comparison of calculation, simulation, and
Experiment results for power and communication lines
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