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The aim of this course is to introduce the basic knowledge of energy harvesting interfacing
circuit design, and related power converter issues, including ultra-low-power power
converters and switched capacitor power converters. After learned the related basic
knowledge, students enrolled have to finish a specific energy harvesting interfacing circuit
design and tap-out the integrated circuit design before the end of the semester.
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1. Learn the basic knowledge of energy harvesting, ultra-low power converter and switched
capacitor power converter.
2. Based on the theoretical knowledge, finish the system level behavior models and circuit
analysis of the assigned paper.
3. Be familiar with the design tools and techniques of integrated circuit design and finish
an energy harvesting integrated circuit design and analysis.
4. Finish the implementation of a piezoelectric energy harvesting interface circuit and tape-
out an integrated circuit design.
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Energy harvesting interfacing circuit, ultra-low-power power converter, switched
capacitor power converter



https://ceiba.ntu.edu.tw/1071ESOE7038_EH/

FHATE R
@ﬁﬁﬁ
sb’;)

TFRES TR TFE T T EAMT LA

Circuits and Electronics ~ Electric Circuits ~ Electronics ~ Power Electronics and

Integrated Circuit control
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*The circuit designed in this course will be taped-out and implemented through CIC

(National Chip Implementation Center) education program. All students enrolled have to

finish chip testing report after the taped-out chip fabrication is finished to fulfill the

requirement of CIC education program (scheduled around 3 months after the end of the

semester).
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Homework Project (40%) + Final Project (40%) + Attendance and Participation (20%)
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Course Overview

Introduction of energy harvesting

Introduction of switched capacitor power converters (1/2)

Introduction of switched capacitor power converters (2/2)
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Bias-flip topologies of piezoelectric harvesting interfacing circuit (1/2)

6

. Introduction of ultra-low-power high efficiency power converters (1/2)
Paper study topic assignment

g Introduction of ultra-low-power high efficiency power converters (2/2)
Paper study topic assignment

9 Bias-flip topologies of piezoelectric harvesting interfacing circuit (2/2)
Paper study progress report

10 TSMC 0.25uM HV-CMOS design and layout considerations (1/2)
Paper study progress report
TSMC 0.25uM HV-CMOS design and layout considerations (2/2)

11 Paper study progress report
Final project topic assignment
Low power circuit design considerations (1/2)

12 Paper study progress report
Final project topic assignment

13 Low power circuit design considerations (2/2)
Progress report of final project

14 Inductor-less bias-flip harvesting interfacing circuit implementation (1/2)
Progress report of final project

15 Inductor-less bias-flip harvesting interfacing circuit implementation (2/2)
Progress report of final project

16 Maximum Power Point Tracking (MPPT) methods and implementations (1/2)
Design review of final project

17 Maximum Power Point Tracking (MPPT) methods and implementations (2/2)
Design review of final project

18 Final presentation




