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A 4-level RF Frequency-Shift Keying Demodulator for
Biomedical Implants

Steve Hung-Lung Tu Chun Weng

Department of Electrical Engineering
Fu Jen Catholic University
New Taipei City, Taiwan 24205, R.O.C.

Abstract

In this paper, we propose a high spectrum-efficient frequency-shift keying
(FSK) demodulator circuits. The primary application of this novel modulation
technique is to send data to wireless biomedical implants at a high
spectrum-efficient modulation scheme of 4-level FSK. The configuration of the
4-level radio frequency FSK demodulator comprises a down-converted mixer, an
operational trans-conductance amplifier (OTA) and a digital demodulator. We let
the received 4-level radio FSK signal and Local Oscillator signal send to the
down-converted mixer, which mixes frequency to low intermediate frequency and
then amplify the low intermediate frequency signal to full swing by employing an
OTA. The full swing low intermediate frequency signal finally decoded with a
digital demodulator. The frequency of the 4-level radio FSK signal and local
oscillator signal are operating at near 909MHz, and the frequency of
down-converted low intermediate frequency signal is near 50 KHz. The
correctness of the proposed circuits has been validated with Hspice / Hsim
simulation, in which the TSMC 1P6M 0.18um CMOS process technology is
employed at the 1.8V supply voltage. Also, a system-level experiment has been

performed to further verify the feasibility of the proposed architecture.

Keywords: spectrum-efficient, 4-level frequency-shift keying (FSK), wireless

biomedical implants.
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