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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.
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1. N L 51 &4t Microfabrication and Microsystems
Course Title
2. MBS e TF2 & Department of Mechanical and Energy Engineering

Originating Department

3. WS ME335
Course Code
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Credit Value
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Course Type
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Semester
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Teaching Language
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8.
Instructor(s), Affiliation& | Chengzhi Hu, Assistant Professor, Department of Mechanical and Energy Engineering,
Contact Email: hucz@sustech.edu.cn

(For team teaching, please list
all instructors)
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3. Xu Xingui, Department of Mechanical and Energy Engineering
Tutor/TA(s), Contact Email: 11849279@mail.sustech.edu.cn
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Delivery Method Lectures |Tutorials Lab/Practical |Other (Please specify) |Total
FR % 40 4 4 48
Credit Hours
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12. Pre-requisites or Other : »
Academic Requirements PHY105B General Physics Il B K478 B(T)
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13. Courses for which this
course is a pre-requisite
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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.

16.  FAZEI R Learning Outcomes
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After completing this course, students will understand several physical laws in microscale, the commonly used
materials for microsystems, and will be familiar with the system design, processing techniques of several types of
microsystems, such as microrobots, microfluidic devices, lab-on-a-chips and biosensors.
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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.
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Magnetic force, torque, and field

. Stress tensor

Understand relevant theories of magnetic force,
magnetic torque and magnetic field

HAR TR R v E
Understand the design principle for engineering
electromagnetic fields
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. Understand the working principle of microsensors, 2
Introduction , | microactuators, microrobots, and microfluidic control
* Overy|ew c.)f mlcrosystems and their technology in various types of microsystem
working principles
. Control issues at micro scale
. Applications of microsystems
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. The scaling law of different physical | Understand the scaling law and its application in
parameters different fields
. The scaling characteristic in
electrostatic force
. The scaling characteristic of
electromagnetic force
. The scaling characteristic in fluid
mechanics
. The scaling characteristic in
electricity
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Forces Understand the forces present in the microsystem and
. Electrostatic forces at microscale learn to analyze the forces present in the microsystem
. Van de Waals Force
. Surface Tension
. Forces at microscales and their
engineering applications
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o THHE BB AT . TR TP AN SN
. BRI TR
. LT > X Understand the basic theory of magnetic field: 2
Magnetism Understand the basic concepts in magnetism
. Magnetic Dipole Understand the Maxwell equations in
. Ferromagnetism Electromagnetism
. The equations of electromagnetism
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Anisotropy energies

Shape anisotropy

Magnetic force and torque for
permanent magnet and soft magnet

Liquid
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Navier-Stokes equation

Reynolds numbers
Fick’s law
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Understand the navier-stokes equation in liquid
Understand the theory of microfluid diffusion and
convection

Understand the fluidic dynamics for different Reynold
Number fluid.
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Materials for microsystems

Active substrate material,
silicon compound
gallium arsenide

quartz

polymer
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Understand the materials used in Microsystems, their
properties and applications
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icrofabrication

Lithography

ion implantation

diffusion

oxidation

chemical vapor deposition
physical vapor deposition
epitaxial deposition
corrosion
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Learn the multiple processing and fabrication methods
of microsystem
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Review of previous lectures on
microfabrication and microsystems
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Review of previous lectures on microfabrication and
microsystems

Observation Tools

XRD
SEM
TEM

Mid Report Mid Report
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Understand several observation methods of materials
at micro scale
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Understand the motion
microorganism

principles for several
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Biomimetics for Microsystems

. Motion at microscale in nature
. Motion by Flagella
. Motion by cilia
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Microrobotics
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* self-driven micro-/nano- robots Understand the design process and application of
. externally driven micro-/nano- micro-/nanorobot

robots
SIS = I 25 TEROM TIAEE, LA E O TR &R OBZIL
Lab Training )

Familiar with environment for microfabrication,
Training on several microfabrication equipment, such
as mask aligner.
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Microfluidic chips

. Microfluidic control

. microfluidic drive

. cell microfluidic chip

. nematode microfluidic chip
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Understand microfluidic device design and fabrication
process, and their applications on biological and
biomedical field
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Microsensors and Microactuators

Force sensor

strain sensor

gyroscope
magnetostrictive material
electrostrictive materials
shape memory alloy
smart hydrogel
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Design and preparation of microsensor and
microactuator

PR G AT 2R
Final report from students working a
microsystem project
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Have a new understanding of microfabrication and
microsystem, and have their own solutions to existing
problems
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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
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Type of Time % of final Penalty Notes
Assessment score

H & Attendance 10%

WRERI
Class
Performance

ZINJU B 10%

Quiz

PR H Projects 30%
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Assignments

B
Mid-Term Test

BIRER

Final Exam

BRRE 50%
Final
Presentation
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This Course has been approved by the following person or committee of authority




