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Transmitter circuit Receiver circuit

Vie :AC Power
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! C, .
k “ R;: Load Resistance
i R;, R, : Loss of a coil
L, Ry L;, L, : The effective resistance
R, C;, C; : Capacitance for resonance

k : Coupling coefficient
Figl. Equivalent circuit for the resonance coupling wireless power transfer
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H [ — ” R. : Load resistance
“ ‘ Rac “ C, : Capacitance for resonance
L, R, :E Coots RL§ L, : The effective inductance
Rac 1 AC resistance
R Lsety Lseir : Self-inductance of a coil
/\/\Z/\/ .\ — Cserr : Self-capacitance of a coil

Inside of the body

Fig.2 Equivalent circuits of the receiver circuit in electrolyte of body fluid and tissue
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|| |1 |1
11 1 Al
RO R2 RO R3
RL§ —c3 RL §
+ +
Vac L1 L2 Vac L1 3 L2

Rt Rt
Vae : AC Power R:, Ry : Load resistance Vae : AC Power R:, Ry : Load resistance
Ro, R> : Loss of a coil L, L> : Inductance Ro, R3: Loss of a coil L, L> : Inductance
C, Cz : Capacitance Ci, C2, Cs: Capacitance

Fig.5 Old circuit(air) Fig.6 Old circuit(saline)
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Vac L1 3 L2
Rt
Vae : AC Power R:, R; : Load resistance

Ro, R> : Loss of a coil

C1: Capacitance

Ly, L> Ls: Inductance

Fig.7 New circuit(air)
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Vac L1 % L2

Rt
Vae : AC Power R:, R; : Load resistance
Ro, R3 : Loss of a coil Ly, Lz, Ls: Inductance

C1, Cs: Capacitance

Fig.8 New circuit(saline)

Table 1 Measurement condition

||
1
c1 | L3 Resonance  frequency [kHz] 3000
RO R4 Measurement frequency[kHz] 2450~3450
. — RL § Measurement interval[kHz] 50
Vac L1 3 L2 Measurement distance[mm] 5,10, 15
i Table 2 Circuit and Each device parameter
bk Vae 5V R 50Q L 26 uH
Vac : AC Power R:, Ry : Load resistance
Ly 35.7uH C 108pF Ry 13Q
Ro, R4 : Loss of a coil Ly, L> Ls: Inductance
Ry 100 Q G 192pF L3 22uH
C1, C3: Capacitance
Fig.9 New circuit(chicken) R 0.1¢ Rs 420 Re 250
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Table 3 Measurement condition
11 mmn
A L6 Resonance frequency [kHz] 5000
R1 RS Measurement frequency[kHz] | 4450~5450
. — . § Measurement interval[kKHz] 50
Vac 4 3 L5 Coupling coefficient 0.1,0.2,0.3
Rt Table 4 Circuit and Each device parameter
MV
Vae 5V R 110Q Rs 31Q
Vae : AC Power R:, R; : Load resistance
L4 23 uH Ls 41.2puH Cy 44pF
R;, Rs: Loss of a coil L4, Ls, Ls: Inductance
Cs 166pF Ry 100 Q Ls 6 uH
C3, Cs: Capacitance
. .. . Ry 0.1Q
Fig.10 New circuit(saline)
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Fig.15 Output power of measurement in saline(15mm)

Fig.16 Efficiency of measurement in saline(15mm)
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Fig.19 Output power of measurement in chicken(10mm)
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Fig.20 Efficiency of measurement in chicken(10mm)
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Fig.23 Output power of simulation in saline(k=0.1) Fig.24 Efficiency of simulation in saline(k=0.1)
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