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ABSTRACT

This paper describes a DC-DC converter with MPPT control for thermoelectric energy harvesting. The
designed circuit converts low voltage harvested from a thermoelectric generator into higher voltage for
powering a load. A start-up circuit supplies VDD to a controller, and the controller turns on and off a NMOS
switch of a main-boost converter. The converter supplies the boosted voltage to the load through the switch
operation. Bulk-driven comparators can do the comparison under low voltage condition and are used for voltage
regulation. Also, bulk-driven comparators raise system’s efficiency. A peak conversion efficiency of 76% is
achieved. The proposed circuit is designed in a 0.35um CMOS technology and its functionality has been verified
through simulations. The designed chip occupies 933um X 769um.
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19 8. Comparator schematic

2.4 Main boost DC-DC convertor

¥ 9% F DC-DC B2E HF7|9 325
oltt. # DC-DC H~E #WIr|= dALA
(TEGQEFYH g3 AdUAE sHste] Fat
FTHete 98e st 3¢ NMOS =94+ #
EEEE9 =¥ CLKAIZ ¢l On/OffH ).
AtA F DC-DC F2E HII|= A£ET|To]
o] &3t Hl57] WAOEAN ZHEEC| 3t
AAFEES HAS 3t Al=" 58
ol 98-S A Hoh

Shortky
Vrea 22uH diode vOuUT
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