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COURSE SYLLABUS

Course Title : £ 2 i T 4 v

Course : :
Credits / Hours 3/3 2A-12 [ IRequired [MElective
Number

Brief Course Description& Curriculum Objective:

This course is to introduce the NEMS/MEMS technologies applied for the integration and
applications of lithium-ion batteries and fuel cells, including micro-circuit chips, micro-fluidic
devices and the design and its fabrication process applications for the primary and secondary
(rechargeable) batteries used as the power sources of portable/wearable electronics and electric
vehicles. The course helps students learn about the current developments of NEMS/MEMS
technology and the next-generation lithium-ion batteries and fuel cells (Students core capacity
index #1). The use of English textbook for the course is to enhance students' English reading and
comprehension skills, and the technical reports or research papers regarding micro battery
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 NEMS/MEMS-based battery 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

Development of Li-ion secondary|The topic is to learn about the current status and
(rechargeable) batteries and fuel|development of lithium-ion battery and fuel cell
cells applications.

The topic is to learn about different types of lithium-ion
batteries, the material properties, basic principles and
electrochemical performance characteristics.

Review of Li-ion secondary
batteries

The topic is to learn about different types of fuel cells, the
Review of fuel cells material properties, basic principles and electrochemical
performance characteristics.

The topic is to learn thin/thick-film micro batteries, micro
Micro lithium-ion battery|battery system integration and commercially available
technology micro batteries, 3D micro batteries, laser- and 3D-printing
process technologies and anode materials (silicon, etc.).

The topic is to learn micro direct methanol fuel cells
(DMFCs), proton exchange membrane fuel cells
(PEMFCs): the design of electrode structures, the
preparation of the catalyst materials, the characterization of
polymer electrolyte membranes, and micro fluidic systems
and the heat transfer management.

Micro fuel cell technology




low-power, portable battery/fuel
cell applications

The topic is to learn the electrochemical principles of]
low-power batteries and the applications for the
micro-electronic devices.

Application of electric vehicles and
hybrid electric vehicles

The topic is to learn various types of batteries for electric
vehicles and the design concepts of the integrated smart
grid.




