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Devices

Student: Ching-Tang Wei Advisor: Prof. Ming-Dou Ker

Institute of Electronics
National Yang Ming Chiao Tung University

Abstract

In recent years, medical devices with rechargeable Lithium-ion (Li-ion) batteries
are frequently utilized because Li-ion batteries can be reliable and long-lasting power
sources. Wireless charging technique is used for charging batteries to reduce the
frequency of battery replacement. Wireless data telemetry is used to communicate
between medical devices. In this work, the wireless battery charging and bilateral data
telemetry circuits, including the full-wave active rectifier, linear battery charger, BPSK
demodulator, and PLSK modulator are fabricated in TSMC 0.18-um CMOS High
Voltage Mixed Signal Based Generation II BCD 1P6M process. The operational carrier
frequency of these circuits is 13.56 MHz, which is Industrial Scientific Medical (ISM)
frequency band. Due to the process characteristic, the overvoltage issues in this circuit
version can be improved. By the measurements, the power conversion efficiency (PCE)

of the full-wave active rectifier is about 84.2% under the output power is 225 mW. The

il



linear battery charger can provide approximately 50 mA of charging current, and the
reverse current flowing from the battery to the rectifier is prevented when the power
amplifier stops transmitting power. The BPSK demodulator can demodulate data
successfully when forward data telemetry is in operation. The bit error rate (BER) of
the BPSK demodulator measured with the BPSK modulate in [1] under the data rate of
211 kbps is lower than 3.2x1078. The PLSK modulator can work normally for backward
data telemetry. When the data rate of back telemetry is 115.2 kbps, the PLSK modulator

causes about 18.1mW power loss at the output of the rectifier.

Keywords — full-wave active rectifier, wireless battery charging, linear battery charger,

wireless data telemetry, BPSK, PLSK.
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