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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.

1. 4L Course Title HLJEC i 1 H &6l Fundamentals of Power IC Design
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Contact State Key Laboratory of Analog and Mixed-Signal VLSI, University of Macau
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Prerequisites ~ or  Other| . mentals of Electric Circuits (EE104)
Academic Requirements
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Courses for which this course
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#22 H¥5 Course Objectives

1. To teach students the fundamentals of power integrated circuit design;
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2. To teach students to use commercial design tools for schematic entry, simulation;
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3. To prepare students for higher-level courses in power management circuits.
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ik > R Learning Outcomes

1. An ability to design and simulate amplifiers;
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2. An ability to design an low-dropout regulator to meet full design constraints;
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3. An ability to analyze a DC-DC converter seen for the first time;
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4. An ability to present design project results both orally and in IEEE-style reports.

4. R |EEE 2 (3 P A1 5 B R (g

RENELRHFEER (ERES UIOONE, WRENANATURTSC EEE sk, #HHIEHR
EHAO

Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)

Introduction and background & 5t /44 (2 hours)
Review of analog basics #41, H % il 1B (2 hours)
Analog low-dropout regulators #4825 & B (6 hours)
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- Super source follower 8 ZJ IR [t 2%
- Flipped-voltage follower 7 i [ i [t 2%
- PMOS/NMOS regulator PMOS/NMOS £ [T HiLJA
Digital low-dropout regulators 7% & Z 2 & HLJ5 (6 hours)
- Digital control loop design 4% [4l % % it
- PID control PID %l
- Analog-assisted digital control #5304 Bl =42 il
Inductor-based DC-DC converters Hi g% DC-DC 2% (8 hours)
- Switching power converter topologies J1 < HJE i 4
- Converter analyses methods ISR 8%/ M7 J7i2
- Loss analyses #6530 #
Switched-capacitor DC-DC converters J-5<H % DC-DC ¥4 3% (6 hours)
- Charge redistribution loss Hifi B 574> fif 5
- Switched-capacitor DC-DC topologies J1-5<Hi % DC-DC #ifh
- Loss analyses #ii#64r#7

Wireless power transfer circuits and systems o4& A f &4 HL % 5 R 4t (8 hours)

Wireless power transfer applications J¢£% & & 1% 4 v F

- System overview itk

Rectifier Design ¥ 28 ¥% 1t

Output voltage/current regulation methods % 4 FL s/ FL A 4% 1) 7 iE
layout and presentation skills hix Bl 1 1HAIE YF2HE (4 hours)
Tutorials =] @45 (2 hours)

Presentations J& i % (4 hours)

bt KBS %% A Textbook and Supplementary Readings

Textbooks:
Robert W. Erickson, and Dragan Maksimovic, Fundamentals of Power Electronics, Springer
Razavi, Design of Analog CMOS Integrated Circuits, McGraw-Hill - (7 [E K Fdi B B AR

Other References:

Willy M.C. Sansen, Analog design essentials, Springer, 2006.
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