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The Design of a 13.56-MHz Wireless Power and
Bidirectional Data Telemetry Circuit with Enhanced
Stability and Reliability for Implantable Biomedical

System-on-Chips (SoCs)

Student: Wu, Min-Yu Advisor: Ker, Ming-Dou

Institute of Pioneer Semiconductor Innovation

National Yang Ming Chiao Tung University

Abstract

With the increasing demand for Implantable Medical Devices (IMDs), wireless
power and data transmission technologies have become crucial. The internal chip
requires near-field coils to transmit data and uses wireless charging to address the issues
of battery replacement and power limitations. This thesis presents a 13.56 MHz wireless
power and bilateral data telemetry circuit with enhanced stability and reliability,
implemented using the TSMC 0.18-um CMOS process. In terms of power transmission,
an improved Class-E power amplifier is proposed, improving its voltage tolerance to
9.9 V to enhance output power capability. Furthermore, the resolution of the Adaptive
Power Controller (APC) is increased from 3 bits to 4 bits to provide finer control over
the output voltage of the internal chip's rectifier. For PLSK backward telemetry, this
thesis proposes an Auto-Set circuit that automatically sets the demodulator at the end
of each data packet. This mechanism confines potential data inversion errors to a single
packet, ensuring the correctness of subsequent data. Additionally, the improved

comparator significantly reduces the Bit Error Rate (BER). Measurement results show
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that the BER for both BPSK and PLSK data transmission is less than 3x10® at a data
rate of 115.2 kbps, with a maximum transmission rate of up to 500 kbps.

Keywords: Wireless power transfer, bilateral data telemetry, Class-E power amplifier,
Binary Phase-Shift Keying (BPSK), Pulsed Load-Shift Keying (PLSK), Auto-Set

circuit, Implantable Medical Devices (IMDs).
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