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Miniature Sustainable Energy Harvesting System for Biomedical Sensing Apptcation
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In order to solve the long-lasting energetic issue, this project
is going to develop a CMOS green/biomedical circuit system
which features high power-efficiency and energy-saving. The
system can combine DC energy, such as solar energy and
thermoelectric energy, with AC energy, such as piezoelectric
oscillation energy and RF coupling energy, together by
using energy harvesting technique, and then further boost
this harvested energy to large enough DC voltage efficiently
for its electrical application circuits. An AC/DC converter
with tremendous high conversion efficiency (80 %) is
involved. It takes the advantage of the technology of full-
wave rectification to transfer the AC signal to DC energy.
After combined together with the DC energy from a solar
cell or a thermoelectric generator by a switched-capacitor
combiner, the total harvested output voltage is up-stepped
by a PFM boost DC/DC converter (82 % transfer efficiency) to
recharge the battery in the system. A microcontroller, which
is capable of power management, is also implemented in
this project to prevent from the waste of unnecessary power
consumption. Furthermore, a wireless ECG recording system
is integrated in this chip to demonstrate the possibility of a
sustainable and miniature biomedical sensing platform.
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