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In recent years, implantable medical devices have been widely used to treat 

neurological diseases. Since the chip is implanted into the human body, energy and data 

transmission within the body require a set of near-field coils for wireless transmission.

In this work, the power and bilateral data telemetry system is fabricated in TSMC 0.18-

um CMOS technology, which integrates the power control circuit, Pulsed Load-Shift 

Keying (PLSK) backward telemetry circuit, and Binary Phase-Shift Keying (BPSK) 

forward telemetry circuit. The operating carrier frequency is 13.56 MHz in the

Industrial Scientific Medical (ISM) frequency band. The power control circuit can 

generate seven different power levels, controlled by a 3-bit control signal Ctr[2:0]. 

PLSK modulation has better power conversion efficiency than traditional load key shift 

(LSK) modulation, and can correctly demodulate data. The bit error rate (BER) of the 

PLSK demodulator is less than 3.2x10-8 under the data rate of 105.9 kbps. The 

maximum data rate can reach 500 kbps. The BPSK modulator is modified to solve 
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voltage overstress. The BER of the BPSK demodulator is 9x10-4 under the data rate of 

211 kbps. The maximum data rate can reach 500 kbps.

Keywords: Implantable device, Neuro-modulation system, Power and bilateral data 

telemetry circuits, BPSK, PLSK.


