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Simulation analysis on wireless power energy transmission system of implantable human

medical devices

FENG Xuejiao', CHEN Xiaogiang"?
1. School of Engineering and Automation, Lanzhou Jiaotong University, Lanzhou 730070, China; 2. Key Laboratory of Opto-Electronic
Technology and Intelligent Control (Ministry of Education), Lanzhou 730070, China

Abstract: In order to solve the problem of energy supply shortage in traditional implantable human medical devices, a
wireless power transmission system can be designed for medical devices such as cardiac pacemakers by using resonant
coupling wireless power transfer technology. In accordance with the small size of the implantable medical devices, the 8-
shaped coil structure is introduced. The finite element simulation software is used to analyze the effects of the relevant
parameters on output power, and the optimal solution of the system parameters is obtained. The distribution of magnetic
induction and electric field intensity generated in the human body model was analyzed. A comparative analysis was made on
the limits established by the International Commission on Non-Ionizing Radiation Protection (ICNIRP) to assess the safety of
electromagnetic exposure of the system. The results show that the system can safely implement wireless power transmission.
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Fig.1 Structure diagram of implantable resonant coupled wireless energy transmission system

2 EIREBFIMERINER

A 5K H I S 3R B R AR A AR e R
Rl 55 f M2 i 25 3% B2 07 R[] K A F 4548 43
g4 Fh2ERL B E - AR (SS) AU HR - (SP) AU -
(PS) A Jf-FF(PP) Y, N& 2 fir /< . JF7E COMSOL
5 LR A rh 4 vl BRASE R, 5 L0 AT 4 FIOAS [ L 254 b
PEFRFINGS R 0 At 3R 52 )

K2, Cs Cy W] IR FAMERE , 0, W RS T
VERG R, Ly L, AW) IR LB 8GR, I3, g
LRIB RN . B A ML 2 C=C=C.

W 3 s, AR FNES F R % A AN T
IR LA T DLAME TC D Ty 22, R 1P 5 FH T AMEE 2
% ) AR I BRI B T R i TE T T 3 AR
FHIF M, FEBH BT (E L AR S IR IR S N 2K, b
PO L A /0N, (FL 2 45 A I B0 S 6 P 22 B B L R R
WFZ N i B R T 15 SP ARUAMEAR FN O 4

PREEF R BB LA R o AR SCR I SPBY L MR
Al . AR AR R E AR S .
1

Cy=—— (1)
’ wéLs
R, + /R - 402 L>
CD: L 2L 0~D (2)
2wlR,L,

3 LBEWIRIT

B4 1) WPT £ R4 18l 2 1o [RE 2
ARICHESE 8 FIL LB . 2% i3 Se PRl I, AN
PRI BT 28 BRORSE /N, r DA sE T2 26 B oA 130T £
W, &G 8 IR LB BE LA I 2 B 25 4 itk A 7 0
FLAP BT, I R A% i 2 Vel 1) P s R A TAF Y . IR
AR 4 BT 7R o FHAE A BRI 325 I AR
hy BE R, T WK G 4 P il 1) BB Ol 5~15 mm,
il v, S A BIF 5 9 BB A 3~27 V7, 2R BB [T K 1) 9T 5 31
K 5~201



11 : - 1423 -

R
g
b:SP &Y
M
Vac@ C—— L I RLI:] Vac@ Crm - 4 S - []RL
R Ry R R
- -
g [
c:PSHY d:PpE!

2 4T B IMEFRINESHY

Fig.2 Four capacitor compensation topologies
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Fig.4 Resonator coil model
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Fig.7 Influence curve of system excitation voltage on output power
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Fig.8 Influence curve of coil turns on output power
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