= »

R TN

—_—

‘ll%z

A

OB OE LA T M o# g

mo

(S faify o I [ty o] B g o = o

Design and Implementation of Feed-ferward Boost Converter in
Low Power-Energy Harvesting System

[T A
i AR

AL B e B



(S g Ak I [ty o] B g ;o R = U

Design and Implementation of Feed-forward Boost Converter in
Low Power Energy Harvesting System

[T F'J g Student: Yi-Hsuan Chou
ij[zEl;"Sfjf“y MR ﬁ Advisor: Dr. Shir-Kuan Lin

R T T
(G C IS I
LEMTA

A Thesis
Submitted to Department of Electrical and Control Engineering
National Chiao Tung University
In Partial Fulfillment of the Requirements
For the Degree of
Master of Engineering
in
Electrical and Control Engineering
June 2009

Hsinchu, Taiwan, Republic of China

FIE Sl e 7 A E]



(et e AR i3 SRR A

W SRR TR
B SRR S
.

FL U] fe Rl g SRl E sl & ’idx%?’rﬂ'l PR S AR £ = S
um%ﬁwﬁ~%ﬁ,:gﬁj@riuw*@wquﬂwu%Jﬁﬁwwwzv@ *
™ G P Y G 1o B e o o Al i PUReRIRPER R [ AT 2
SRRl PP S R Fﬁ [PikL{fi ] Boost Converter - —r-Jﬁ[EI <EIR' T
E PRV RCE > RLAR U TR ) SRR s o Ty TR D £
Boost Converter - MOSFET fvf# Fﬁﬂﬁ’ﬂiﬂﬁyﬁ PLTF[J%*E'% foH AR EJFDEW’FIFﬁ
B R P P SRR T I PR DR R (O R 5 -

YR U S e R
i 0 R RS RSO AL ki ¢
R R RSy e S = R S PE R ) f%ﬁ’:{‘ PR R BT RO
g"ﬁffﬁﬁ_f@l VS gy MOSFETF F,T;Jﬂj Fﬁ}iﬁfﬂiﬁﬁﬁl duty Cycle , F’ J Boost
Converter - MOSFET B ﬁf;gp J}iﬁ“ﬂa*zﬂfduty cycle f J 7 B2 g F' SES E
I HPREa S~ SR - SFSEAUREH R

vi



Design and Implementation of Feed-forward Boost Converter in Low
Power Energy Harvesting System

Student: Yi-Hsuan Chou Advisor: Dr. Shir-Kuan Lin

Department of Electrical and Control Engineering
National Chiao Tung University

ABSTRACT

This paper presents an energy harvesting circuit, and designs a feed-forward
circuit which is based on DC-to-DC Converter. This research collects the power range
which is from hundred scale of uW to several mW. The circuit utilizes a super
capacitor as the storage element. Since the power and voltage of energy sources are
low, the Boost Converter is adopted. toltaiser the voltage level. What make energy
transfer effectively is the MOSFET contrelgsignal which is created by comparing the
reference voltage and the saw-toeth.voltage. This control signal controls the MOSFET

of Boost Converter to make unstable power source steadier.

This paper realizes the energy. harvesting system by hardware circuit. Although
the input is an unstable power source, the converter will output a stable voltage as a
result. The circuit can adjust the duty cycle of MOSFET which is on the DC to DC
converter by various input voltage. And the change of control signal’s duty cycle will
affect the voltage gain of converter. By above proceedings, there are steady output

voltage and effective results.
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