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ABSTRACT

Recently, implantable medical devices (IMDs) have been widely used in neuro-
modulation diseases. IMDs can be divided into two categories according to the required
power source, one is powered with battery and the other is powered without battery.
The proposed wireless power and bilateral data telemetry circuit plays a crucial role in
transferring power and communicating between external and internal controllers in
IMDs. The circuit can be integrated into the batteryless bone-guided cochlear implant
(BGCI) microsystem. The design, which operates at the industrial scientific medical
(ISM) band at 13.56-MHz, uses TSMC 0.18-um CMOS HV Mixed Signal Based
Generation II BCD (Bipolar-CMOS-DMOS) 1P6M technology. Both power and data
are transferred through a single inductive link formed by a pair of ferrite coils. The
1X/3X/-3X active half-wave rectifier in the internal unit generates 2 V, 6 V, and -6 V
voltages. 6 V and -6 V send to the stimulator as the high compliance voltage (HV)

source in replace of the charge pumps in BGCI microsystem, which improves the



maximum HV PCE by 10~30% compared to the design using charge pumps. The
proposed rectifier has 74.7% PCE with 36.2 mWatt load. The system transfers data from
the external to the implant unit through an improved binary phase-shift keying (BPSK)
circuit. On the other hand, data from the implant unit to the external unit is through a
pulsed load-shift keying (PLSK) circuit. The data rate is 211 kbps for BPSK and PLSK.
The improved BPSK circuit use envelope-sensed demodulator, which requires a lower
power consumption than the conventional PLL-based demodulator. The proposed
demodulator is suitable for the low power application in neuro-modulation IMDs.

Keywords: Active rectifier, Cochlear implant, Stimulator, Wireless power and

bilateral data telemetry.



