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National Chin-Y1 University of Technology Mechanical Engineering Department

Year of _ 2027 Syllabus(four-year program)
Year 4 Semester [0 2 Pre-taking Course N O
Course  |Creative Institutional Design ; E;ij Optional | Credit—" 13/3
Instructor |Chun-Wei Chen
Textbook |Self-edited teaching materials

Reference




Syllabus

Course summary

This course aims to equip students with
fundamental knowledge of mechanism
design and innovative design capabilities.
Beginning with the principles of
mechanism motion, linkages, cam
mechanisms, gear mechanisms, and other
common mechanical systems, the course
progressively develops students’
comprehensive understanding of
mechanism analysis, design, and
applications. The course integrates
theoretical instruction, case studies, and
hands-on practice to guide students in
identifying problems arising from
real-world engineering needs, applying
creative thinking and mechanism design
methodologies to develop solutions, and
validating their designs through design,
modeling, simulation, and testing.
Through project-based learning, students
will develop spatial thinking, engineering
analysis, innovative design,
problem-solving, and teamwork skills.
Students will also learn to apply
mechanical design knowledge to areas
such as automation equipment, robotics,
smart machinery, and product innovation,
thereby developing mechanism design
capabilities that integrate creativity with
practical engineering expertise.

Teaching unit

[]  Unit 1: Principles of Mechanisms and
Fundamentals of Creative Design

[] Unit2:Creative Thinking and
Innovative Mechanism Design (1)

[] Unit3:Creative Thinking and
Innovative Mechanism Design (2)
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National Chin-Y1 University of Technology Mechanical Engineering Department

Year of _ 2027 Syllabus(four-year program)

Year 4 Semester [0 2 Pre-taking Course |IN O
Course |Engineering Statistics O Required oyional | Credit 3/3
g g 0 Optional Hour
Instructor |Chun-Wei Chen
Textbook |Self-edited teaching materials
Reference
Course summary Teaching unit
This course mainly introduces the [ JUnit 1: Narrative Statistics
theoretical knowledge of engineering []Unit 2: Single Sample Statistical
statistics. This course is divided into eight | Interval
units to introduce statistical methods in []Unit 3: Hypothesis testing of a single
engineering statistics. This course also sample
Syllabus combines SPSS statistical software to []Unit 4: Two-sample inferential statistics

allow students to learn to use digital tools
for statistical analysis. Through this
course, students can learn a variety of
statistical methods and procedures for
engineering statistics as well as the correct
attitude towards statistical implementation.

[JUnit 5: Variation Analysis
[ ]Unit 6: Comprehensive application
exercises of statistical methods




M TIE % 115 SEEE
ARIER(MEED) B8 %246

ERYERERE
ABERE - 30

B4R 4% | IO BERRELY 55 e | (EFRRORAES (CAD
FHE 288 | TR oL 1144 & BpEE P 303

B =S Gl

R

Class Notes

2 5 &

W T RSN, FREEE GRS, B #m PR e, 23 EE

i

I ERTES

ARERAE ST B LA Z 5%
AT BUE iR BNE R
TS P4 L EERSEET

Siteg BRI S T AH (1~ v 2 R AL 3.

T HMEEST DU il &
HIEREE 2 fln - sRIZEE ISO
230 ~ & &5+ 4 £ -~ Double
Ballbar [ #\GR7A=RESE TH
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Fusion ~ TEHI4ERE ~ Al J) ELEFE
5] ~ Digital Twin ~ MES -~

Robot ~ Cobot Iz AMR Z5 1 »
PRET R E T H kil H T 8UEE
H - EF4 & ISO 14955

LCA~ R EFi ESG~DX/GX/MX
¢ Net Zero 4kt T HLEES

S 0 W48 DFMA -~ #4H1b
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National Chin-Yi University of Technology Mechanical Engineering Department

Year of _ 2027 Syllabus(four-year program)
Cut Theory; Foundation of Materials
Year 4th Semester |C$pring Pre-taking Course |Science & Engineering Drafting;
Dynamics; Electrical Machines
Course  |Machine tool design and measurement %m%‘gﬁml Optional Credit Hour |3/3
Instructor |Wei-Hung Yau
Textbook |Class Notes
Reference | & L EEF T, BAHE 4R, BIZ E1an RHEORER: R EEEE
ThlS course covers the design, 1.Course Introduction, Groupmg, and Academic Ethics
manufacturing, assembly, and 2 Machine Tool Trends and Types; Multi-axis Machining;
metrology of precision machine  |Done-in-One; All-in-One; Hybrid Additive-Subtractive
tools. It introduces the overall Manufacturing
design, structural components, and |3.Machine Tool Design Process and Overall Architecture
key parts of machine tools, as well |(Spindle, Tool Magazine, ATC, Ball Screw, Linear Motor)
as the design of high-speed and 4 Machine Tool Structural Design
five-axis machines, precision (Machine Bed, Spindle, ATC, Feed System)
analysis, and metrology verification |5.High-speed Machine Tools, 5-axis Machining, RTCP,
techniques. The curriculum HyperMILL
encompasses methods for verifying |6.Machine Tool Accuracy and Error Analysis; ISO 230;
machine tool precision and Aerospace-grade Test Cut Standards (NAS 979);
performance, such as ISO 230 Geometric Errors; GD&T Case Studies; Thermal Errors
standards, laser interferometry, 7.Machine Tool Metrology and Performance Verification;
Double Ballbar testing, and thermal Laser Interferometer; Double Ballbar; CMM Case Study
error compensation. In line with the |Interpretation
latest trends in smart 8.Al-enabled Machine Tools (Al Tool Wear Monitoring,
manufacturing, the course Predictive Maintenance, Sensor Fusion, Edge Al) and
incorporates technologies such as | Data-driven Design; Vibration, Current, Temperature, and
IIoT, AloT, Edge Al sensor fusion, |Acoustic Emission (AE) Sensors
predictive maintenance, Al-based  |9.Midterm Exam (Machine Tool Design and Metrology
Syllabus |tool wear monitoring, digital twins, |Project Presentation) (Must integrate structural design &

MES, robots, cobots, and AMRs to
explore apphca‘uons n smart
machine tools and autonomous
manufacturing. Additionally, it
integrates green design
concepts—including ISO 14955,
LCA, carbon footprint analysis,
ESG, DX/GX/MX, and Net
Zero—while introducing DFMA,
modular design, and
patent/innovation strategies.
Through industry case studies and
group presentations, students gain
in-depth insight into the technical
practices across the product
lifecycle of precision machine tools,
preparing them to become
professionals capable of integrating
machine tool design, precision
metrology, smart manufacturing,

and sustainable design.

accuracy, Al & smart sensing, and ESG/energy
saving/carbon footprint)

10.Digital Twin, Digital Thread, Al Agent, Industrial
Copilot, Smart Factory, Virtual Commissioning
11.Smart Machine Tools (IloT, MES, OPC UA,
MTConnect Protocols, 5G, AMR, Cobot, OEE)
12.Smart Manufacturing and Autonomous Factories
(Autonomous Manufacturing)

13.Green Machine Tools and ESG (ISO 14955, LCA,
Carbon Footprint, DX/GX/MX)

14.Latest Global Machine Tool Trends

(EMO, JIMTOF, TIMTOS)

15.Machine Tool Patents, Intellectual Property, and
Innovative Design

16.Innovative Machine Tool Design and System
Integration (DFMA, Modularization, Generative Design,
Al-assisted Design)

17.Final Review (Integrated Case Studies)

18. Final Exam (Written Essay/Q&A)
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National Chin-Yi University of Technology Mechanical Engineering Department

Year of

Syllabus(four-year

program)




Integrated Factory and Smart

Year 2026 Semester H 2:1(’:1’?:315(:61' Pre-taking Course [Multi-Axis Manufacturing
Laboratory
Course  |[Sensor Networking and Data Analytics E Required |y tional | et 3/3
Optional Hour
Instructor |Ta-Jen Peng
Textbook

Reference




Syllabus

Course Abstract:

This course focuses on CNC machining
equipment and integrates sensor
technologies, FANUC controller data
acquisition, edge computing
architectures, and intelligent
analytics to establish a
comprehensive data-flow
architecture for smart
manufacturing. Emphasizing hands-on
practice and system integration, the
course covers the processes from
signal acquisition and data
preprocessing to feature analysis
and intelligent decision-making
applications. It aims to develop
students’ interdisciplinary
integration capabilities and
practical skills for industrial
applications.

Learning Objectives:

1.Establish a comprehensive
understanding of the architecture
for smart manufacturing equipment
networking and sensor data
Integration.

2.Develop proficiency in CNC
controller (FANUC) data acquisition
and sensor signal integration
technologies.

3.Develop the ability to design and
implement edge computing and
real-time monitoring systems.

4 Develop capabilities in signal
processing, feature extraction, and
process optimization analysis.
5.Develop intelligent
decision-making capabilities for
applications such as energy-saving
control, efficiency optimization,
and anomaly monitoring.
6.Strengthen hands-on system
integration and project planning
capabilities.

7.Develop an understanding of
academic ethics and a sense of
professional responsibility in
engineering.

Teaching Modules

Course Introduction and

Week 1 Academic Ethics Guidelines

Introduction to Smart
Manufacturing and Industry
4.0

Smart Manufacturing Data
Architecture

Week 2

Week 3

Fundamentals of Sensor

Week 4 Technology (1)

Fundamentals of Sensor
Technology (I1)

FANUC Controller Data
Acquisition (1)

FANUC Controller Data
Acquisition (1)

Week 5

Week 6

Week 7

Week 8 Edge Computing Architecture

Midterm Hands-on Project

Week 9 Evaluation

Fundamentals of Signal

Week 10 .
Processing

Week 11F€ature EthaCt[lOH and
Anomaly Analysis

Process Monitoring and
12 Intelligent
Decision-Making

Week

Week 13Chse Studies 1n Smart
Machining Applications

Week 14 Data Visualization Design

System Integration

Week 15Architecture Design

Capstone Project
16 Development and System
Testing

Week

Capstone Project

Week 17Presentation

Comprehensive Review and

Week 18Future Development
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[] Silicon micromachining, Elwenspoek, M./Jansen, H. V. /Cambridge University Press
[] Micromachines:a new era in mechanical engineering, Fujimasa, Iwao, /Oxford
University Press
[] The physics of microfabrication, Brodie Ivor
. [l Fundamentals of microfabrication, Madou, Marc J. /CRC Press
Z =1 % [] SPIE Handbook of Microlithography, Micromachining and Microfabrication, Volume
1: Microlithography; Volume 2: Micromachining and Microfabrication,
Rai-Choudhury P./ 1997, IEE Materials and Revices Series 12
[] Application of microfabrication to fluid mechanics, Bandyopadhyay, Promode
R./Breuer, Kenneth S./Blechinger, C. J./Interna/American Society of Mechanical
Engineers 1994
[] Materials science of microelectromechanical systems (MEMS) devices, Heuer, A. H.
/Materials Research Society
[] Micromachining and micropackaging of transducers, Fung Clifford D. ed./Papers from
the Workshop on Micromachinging and M/Elsevier
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Micro-Fabrication Technologies)
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National Chin-Yi University of Technology Mechanical Engineering Department

Year of _ 2027Syllabus(four-year program)

Year

o Fall Pre-taking

None
Course

Semester

Course

Fabrication Technologies of Micro-systems

o0 Required Credit

m Optional Hour 33

Instructor

Textbook

Teacher’s lectures

Reference

ool o o oodg

[

[

W ERLEFLT E&: Menz, W. & Mohr, J. & Paul, O.Z//H 555/

P EE ROy < B 5REIE, - ERFERE T ORRCER O riRs > 893 H -
IO B 2t < R B B g e, TREEREL /TN RRERT, LR iahHsE
B2 etk T 2ERASTAT.

Silicon micromachining, Elwenspoek, M./Jansen, H. V. /Cambridge University
Press

Micromachines:a new era in mechanical engineering, Fujimasa, Iwao, /Oxford
University Press

The physics of microfabrication, Brodie Ivor

Fundamentals of microfabrication, Madou, Marc J. /CRC Press

SPIE Handbook of Microlithography, Micromachining and Microfabrication,
Volume 1: Microlithography; Volume 2: Micromachining and Microfabrication,
Rai-Choudhury P./ 1997, IEE Materials and Revices Series 12

Application of microfabrication to fluid mechanics, Bandyopadhyay, Promode
R./Breuer, Kenneth S./Blechinger, C. J./Interna/American Society of Mechanical
Engineers 1994

Materials science of microelectromechanical systems (MEMS) devices, Heuer, A.
H_ /Nateriale Rocearch Saciety

Scoring

Participation (20% ) Homework(20%) Mid-term (20%) Final exam (40% )

Syllabus

1. Preface
[]  Background and Application of Micro-Fabrication|
Technologies
2. Fundamentals of Micro-system Fabrication
] Standard semiconductor processes
[]  Silicon micromachining
Multi-layer Process- [MCNC-MUMPs or MPMC]
CMOS + MEMS [iIMEMS, ICMEMS] processes
Computer-aided Design for Micro-system Fabrication)
[]  Mask Layout Edit
[]  Process Design and 3D Solid Modeling of Process
Components
[]  Performance Analysis of Components
[]  Material Property Simulation
[]  System Simulation
6. Cases Study

nhkw
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National Chin-Y1 University of Technology Mechanical Engineering Department

Year of _ 2027 Syllabus(four-year

program)

Year Semester |0 Pre-taking Course
Course Smart Machinery and IoT Integration Technology |U  Required Optional  Credi 3/3
Instructor |[KAIJUNG CHEN
Textbook  [Self-Compiled Teaching Materials
1.Python A& €as © REHEREHL ~ 754k ~ GEFEL T ERERAKEE )
Reference |2. W22 | Python ERIFHEE S FEiRE(: | NumPy - Pandas ~ Matplotlib -
OpenCV -~ scikit-learn ~ tf.Keras
Course Summary Course Units
;Fhi(sl coursle aifmsh to PteECh students  the| Chapter 1: Course Introduction and
undamentals of the Fython programming g, vivonment Setup
language and its applications in data processing
and. web scraping. The content covers Pythqn’s [] Introduction to Python programming
basic syntax, data types, logical processing, language and installation of the Jupyter
function definitions, and applications, gradually Notebook environment.
introducing data analysis and visualization
techniques, including the creation of charts for(Chapter 2: Basic Syntax
data visualization. Additionally, students will ]
learn how to retrieve web data using Python u Variables and data types, operators,
. . . conditionals, loops, and practice exercises.
modules, mastering web scraping techniques
through pltactical exe.rcises in web data parsing Chapter 3: Functions
and handling dynamic web pages. The course
integrates theory with hands-on practice, [] Definition and invocation of functions,
allowing students to apply their knowledge to designing custom functions.
solve real-world problems through
project-based learning. By the end of the/Chapter 4: Introduction to Web
course, students will have enhanced their|Scraping
programming skills, data analysis capabilities, _ _
and engineering application proficiency, laying [J Overview of web structure, web scraping
Syllabus fundamentals, and using the Requests

a solid foundation for further study and
research in data science, artificial intelligence,
and cloud computing.

module for simple web data retrieval.
Chapter 5: Web Data Parsing

[] Parsing web data using BeautifulSoup,
practicing module application to extract
web content.

Chapter 6: Advanced Web Scraping
Techniques

[] Using Selenium for dynamic web data
retrieval, practicing module operation for
tasks such as data logging, page
navigation, and content extraction.

Chapter 7: Data Processing and
Analysis

[] Performing data operations and analysis
using Numpy and Pandas, and creating
simple charts for data visualization using

the Matplotlib module.
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