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Abstract

A bi-directional DC-DC converter has been developed for a wireless power transceiver which enables a device to
receive and transmit power wireless. Generally, the wireless power transceiver requires two DC-DC covnerter and two
external inductors. However, the proposed wireless power transceiver requires only one DC-DC converter and one inductor,
allowing small form—factor. The bi-directional DC-DC converter implemented in 0.35pm BCDMOS process operates as a
buck converter at the wireless power receiving mode and the power efficiency is 91% when the ouput power is 3W. In
the wireless power transmitter mode, the DC-DC converter operates as a hoost converter. With the bi—directional DC-DC
converter and the proposed efficiency maximizing techniques, the power efficiency of wireless power transceiver is 81.7%
in receiver mode and 76.5% in transmitter mode.
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Fig. 4. Proposed bi-directional DC-DC converter.
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Fig. 11. Proposed wireless power transceiver for device to device wireless power transmission.
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Fig. 14. Receiver mode operation of proposed wireless
power transceiver.
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Fig. 15. Transmitter mode operation of proposed
wireless power transceiver.
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Table 1. Performance summary of the  proposed

bi-directional DC-DC converter and wireless
power transceiver.

Technology 0.35um BCDMOS 2P4AM
Resonant
6.78MHz
frequency

5mm x 2.5mm
55 ~ 12.0V @ receiver mode
26 ~ 40V @ transmitter mode

Silicon area

Input voltage

Inductor /
10pH / 100mQ
ESR
Capacitor /
P 104F / 50mQ
ESR
Switching
0.5MHz
frequency

Output voltage 50V @ both mode

Power 91% @ receiver mode, Pour=3.0W
efficiency 90% @ transmitter mode, Pour=3.0W
Overall .
] 81.7% @ receiver mode, Pour=2.5W
transceiver

76.5% @ transmitter mode, Pour=3.0W

efficiency
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