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Microfabrication and Microsystems is a major elective course for undergraduate and
graduate students in the Department of Mechanical and Energy Engineering. Students
from other majors who have appropriate basic knowledge and are interested can take
courses. The prerequisite courses are General Chemistry B and General Physics B.

The objective of this course is to teach the working principles, design, and
processing techniques of microsystems that are commonly used as micro-—
electromechanical systems, microrobots, microelectronic devices, microfluidic devices,
lab—on—a-chips, biosensors, etc. Meanwhile, it is obligated to train students the
basic capabilities in design and process of new microsensors, microactuators, and
other microsystems. The course will also lay a foundation for future engineering,
scientific research and development of new technologies in the direction of
microdevices and microsystems.
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Teaching Methods

JF%/Lectures

HENE (FEEZ section 16)

Course Contents

Section 1 RS MR K& LA1EJE P Overview and working principles of
microsystems

Section 2 W ARG %t 5 & 1) T F2 B} 2% Engineering Science in Microsystem
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Design and Manufacturing

Section 3 WA G %I T H TR /)% Engineering Mechanics in Microsystem
Design

Section 4 T I Ak o B F2 A 4 /N The scaling law in miniaturization

Section 5 AT ARSI M E Materials for microsystems

Section 6 MRS T T84, & AN Microsystem processing technology
— oxidation, ion implantation

Section 7 MRS T T2 -2 AU Microsystem Processing — Chemical
Vapor Deposition

Section 8 WMARG I T LTZE-YHS AU Microsystem Processing — Physical
Vapor Deposition

Section 9 MRS T LT Z-AMEJIA. P Microsystem processing technology
— epitaxial deposition, corrosion

Section 10 WMERB & Microsystem design

Section 11 H I Sh g kAL #s A Self-driven micro/nano robot

Section 12 ANEBIRSN AN KM 45 A 1 Externally driven micro/nano robot 1

Section 13 ANEBIREN AN KA 45 N 2 Externally driven micro/nano robot 2

Section 14 IR S 5 #%#] Microfluidic manipulation and control

Section 15 A B $E G i+ Microfluidic chip for cell manipulation

Section 16 28 AR08 - Microfluidic chip for nematode
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Course Assessment

BEMEH: OFE/ZR; Q7ML (T F attendance, quiz, midterm, final exam, &A% & — & LHl,
AR TR E, FRERERKLEANT52) -

H#) Attendance 10%. BRFEINH Projects 30%. ARk Final Presentation 60%.

Textbook and Supplementary Readings

Tai-Ran Hsu, MEMS and Microsystems: Design, Manufacture, and Nanoscale Engineering,
Second Edition, John Wiley & Sons, 2008

Marc J. Madou, Fundamentals of Microfabrication and Nanotechnology, 2011, CRC Press

Joseph Wang, Nanomachines fundamentals and applications, 2013, Wiley-VCH




