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Wireless energy transmission using capacitive coupling to implantable small medical device:

Investigation of measurement method of receiving voltage

o U0 0OUO0O0obuoobboooo
Kenji Shiba, Dept. of Applied Electronics, Tokyo University of Science

Abstract: We propose a capacitive coupling energy transmission method for an implantable medical device placed deep
inside the body. In this study, investigation of a method for measurement of receiving voltage was conducted, when
electrical energy is transmitted from the surface of a human body phantom to an implantable device inside the phantom.
Three types of voltage probes were used for this measurement. An error rate below 0.4% of the receiving voltage could be

obtained in the experiments, when a differential type voltage probe was used.
Key Words: capacitive coupling, energy transmission, voltage probe, common mode
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Fig. 1 Wireless energy transmission system using capacitive
coupling
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Fig. 2 Measurement circuit of received voltage
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Fig. 3 Prototype wireless information transmission system
using capacitive coupling.

Table 1 Specification of the voltage probe of oscilloscope 2

Voltage probe
Model zfcﬁlll::’c%f tehg tVoLtage probe name and
P P impedance
1 Connect to wall
outlet Probe A
. 10M//9 5pF
2 Connect to UPS Passive
3 (not connect to Probe B
wall outlet) 10M//15pF
4 Differential Probe C
8M//8pF

I

O Straight polarity V2
B Reverse polarity V2’

i

1

w

[y

Measurement result of
received voltage (rms) [V]
N

o

Model

Fig. 4 Measurement result of received voltage when voltage
probe was inversed.
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Fig. 5 Measurement result of error rate of the received voltage.
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