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SUMMARY OF MASTER’S DISSERTATION

Student
Identification 81133160 Name Kaoru Onogawa
Number

Title:
Design of Wireless Power System in Mobile Devices

Abstract:

In recent years, mobile devices are becoming quite essential to our daily lives. The
electric power consumption by those devices tends to increase along with expansion
of device features and time of use. Although battery capacity is getting bigger and
bigger, lots of users still complain that their fully-charged batteries do not last for a
full day. Since it is impossible to charge a device anytime and anywhere as you like,
the device requires a user to charge it beforehand. Also, users often need to handle
several devices at one time but they may be annoyed in dealing with a variety of
battery chargers. Therefore, there is a strong demand that the ease of use of those
devices should be greatly improved.

In this study, with the aim of alleviating battery charging work and reducing battery
run-down by increasing charging opportunities, I applied the wireless power transfer
technology and implemented a system design from users’ viewpoint. I drew three
system requirements, which are wireless charging, automatic charging, and mutual
power use, and defined these as the wireless power supply system. In order to
materialize these requirements, I studied three use cases, which are wireless
automatic charging, power supply among devices, and power supply among users,
and specified the basic system architecture and required functions.

On the basis of the design, I created a prototype of the basic unit which is the core of
the system. This basic unit is supposed to consist of a communication module, an
electric power supply module and a control-management module. Then, the
prototype was verified based on use cases. And furthermore, I cited five concrete
cases of the system application, proposed the wireless power supply system and
conducted a validity evaluation of the system by receiving users’ feedback.

The contribution to better society is expected by building a refined system. In order
to do so, it is necessary to brush up the system design by reflecting users’ feedback
and create a prototype repeatedly.

Key Word(5 words)

Wireless Power Transfer, Mobile Device, Magnetic Field Resonance,
Mutual Power Use, Automatic Charging
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