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Improved Design on 13.56-MHz Power and Bilateral
Data Telemetry Circuits for Implantable Biomedical

Applications
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Abstract

In recent years, implantable medical devices, such as brain-machine interfaces and
neural modulation systems, have become increasingly common. Since these devices
require chips to be implanted in the human body, power and data transmission within
the body are achieved through near-field coils. In this paper, the designed power and
bilateral data transmission circuits are implemented using TSMC’s high-voltage 0.18-
um CMOS process (T1I8HVG2-BCD), effectively addressing the over-voltage issues
seen in previous versions. The circuits integrate a power control module, a pulse load-
shift keying (PLSK) backward telemetry circuit, and a binary phase-shift keying (BPSK)
forward telemetry circuit, operating at the 13.56 MHz ISM band.

Compared to traditional load-shift keying techniques, pulse load-shift keying
provides better power conversion efficiency and reliably receives and demodulates data.
At a transmission rate of 105.9 kbps, the pulse load-shift keying successfully transmits
data from the in-body chip to the external chip and demodulates it correctly.
Additionally, the binary phase-shift keying modulator transmits data from the external

chip to the in-body chip at a rate of 211 kbps.



The power control circuit, driven by a 4-bit control signal IN[2:0] and S, supports
14 different power levels, enabling the in-body rectifier to produce an output voltage

ranging from 3.3 to 4.5 volts. At a rectifier output power of 225 mW, the power

conversion efficiency reaches 39.9%.
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