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COURSE SYLLABUS

Course Title : Design and Applications of MEMS

Course : :
Credits / Hours 3/3 2A-05 [ IRequired [MElective
Number

Brief Course Description& Curriculum Objective:

This course is to introduce basic knowledge and the principles of micro-electromechanical
systems (MEMS), including the fabrication equipments and processes, micro component sensing
and MEMS analysis and simulation. Students can gain access to the area of NEMS/MEMS, and
be familiar with the MEMS design and manufacturing principles (Students core capacity index
#1). The use of English textbooks for the course is to enhance students' English reading and
comprehension skills, and the technical reports and research papers regarding NEMS/MEMS
applications will be provided as the teaching supplements and reference materials for students’
final reports (#2, 3). In addition, the curriculum taught in each topic will include the related
developments for current MEMS technologies and the actual discussion with students, which
can train students the ability to think independently (#4-6) and to keep life-long learning (#7).

Course Topics

Topic Content

The topic is to learn the knowledge from the micro-structure
technology to micro-system technology and its applications,
including system technology, micro-machining technology,
and materials and effects.

Scope of the micro system

The topic is to learn micro technology materials, vacuum
systems technology, clean room technology, thin film

Micro system technolo
y o coating technology, and thin film and surface analysis

technology.
Review of MEMS technology (I) |The topic is to learn different physical phenomena from the
- Scaling law macro-, meso-, to micro-scopic scales.

The topic is to learn the silicon-based MEMS technology:
dry etching, wet etching, isotropic/an-isotropic etching for
the fabrication processes of micro-mechanical structures.

Review of MEMS technology (1)
- Lithography and IC process

The topic is to learn the thin film structures with five
commonly used materials fabricated by the surface
micro-machining technology and how to produce the
sacrificial layer to form the complicated microstructures
during the etching process.

Review of MEMS technology (111)
- Surface micromachining

The topic is to learn how to apply different etching methods
with various etching properties of the selected materials to
fabricate the bulk crystalline micro structures. This
micromachining technology is applied for the production of
sensors, accelerometers and fluidic regulator.

Review of MEMS technology (1V)
- Bulk micromachining




Introduction and practice of MEMS|The topic is to learn the CMOS IC design and be familiar
design software with the use and application of MEMS software (L-EDIT).

Special topics on MEMS design  |The topic is to learn how to use MEMS technology to
- Micro  droplet  generator,|fabricate silicon-based micro components (e.g., sensors and
Bio-MEMS and Micro fluidics, etc. |actuators, etc.).




