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Abstract

The use of smart medical implants to study the human brain and the interaction of neurons with each
other has recently gained much attention. These implants contain microelectrode arrays in which the
size of an electrode is in the order of the size of a neuron; therefore they allow recording signals from
single neuron or stimulating a single neuron with considerable precision. Design of such implants
entails many challenges, one of which is the design of power and data recovery blocks. In this paper,
we describe the design of a new power and data recovery unit for an implantable neural stimulating
microsystem. The power recovery unit generates two supply voltages: a 1.8-V supply for the core
circuits and a higher supply voltage for the stimulation front-end. An active rectifier is used to
generate the 1.8-V supply. The active rectifier achives a 89% power conversion efficiency and 150mV
voltage drop with a 3-V sinusoidal input voltage. In order to maximize the efficiency of the stimulation
front-end, the supply voltage of that circuit should be adaptively adjusted according to the amplitude
of the stimulation current. As a result, a phase-controlled active rectifier is utilized to generate the
supply voltage for the neural stimulation front-end. The phase-controlled active rectifier can generate
out voltages ranging from 1.8V to 2.5V. Using phase-controlled active rectifier can increase the power
conversion efficiency up to 50%. In addition to power recovery, neuroelectrical stimulation
microsystems should receive stimulation data from outside of the body. Hence, this paper also circuits
required for clock and date recovery. The data recovery block is able to demodulate the ASK-
modulated signal with 3-V to 5-V amplitude and 5% to 25% modulation index.
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