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FzfEr 8 &4 oy k107 # e 7 3 (Course Information)

FLEL 10720PME 101601 -2 L@ 1 P3P i 3
Course Number Credit Class hour
EXS 1HFY [ 1 %
Title Work Shop Practices Required / Option Required
= 3% EF Instructor | +k2 #(LIN, SHIH-CHIEH)

A% f§ it (Brief course description)

A% = 4 : LIntroduction 2.Engineering Metrology and Instrumentation 3.Quality Assurance, Testing, and
Inspection 4. ¥ & p: 2 /& &6k 1 F&, TFF.CNCL B it
Az~ % (Syllabus)

B Bk R ML FETFECNC T B BTG
Course keywords

#HAZPN 7 (Course Contents) :

BRE N

e R EBA

I1HE T

1.Introduction

2.Engineering Metrology and Instrumentation

3.Quality Assurance, Testing, and Inspection

A% Bp: DR, R, M1, FE, RF%.CNCLEWH, #1Fia

WMzjgE~g &4 pRraag k0 107 & 42§ 2 (Course Information)

FLEL 10720PME 101701 -2 @ 3 PP i 3
Course Number Credit Class hour
EXs BRI EUR & [3E 1 ]
Title Computer Aided Machine Design & Drawing Required / Option Option
i 3% FF Instructor | %1% F(LIU, CHUN-HSIEN)

A% f§ 1t (Brief course description)

AGAROER I A DRI BIF % LA F 88 S5 - M DRATY R ahR el
PR ER AGK P BORR EFREERDI S Tk TR P n s KR TRE
EERFER AT R FEFEGHoEd ) TR - ﬁév-‘lﬁ‘?t&*?ﬁéﬁlﬁ“?’&?@ﬁ I
1“%?M’£ﬁﬂbmlw’ﬂéi$ﬁ*%$§i FU2 LA o AR AL
Autodesk Inventor’ 25 3D 4R E RO EEE S T i et g B(CAD) ~ T el ek A E
(CADD) ~ 7 " #f 2 1 42(CAE) » 4§ W] ~ 3% 3% ~ 3885 & 47 W08 ~ 8 i A 49 g~ 7 ﬁaﬁé o5
E IR mﬁzﬁ“g‘ﬂ % 3 (CAID) F 2B B 532b¥ Bk E Y &/ 348 o

ES iAo WK~ 1Akt~ £157 - WH - CAD
Course keywords

#A2 M 7 (Course Contents) :

AGARGIER E B AT DRI T RFEH 1 S = jﬁé—@ 5 - M I RRRTE KT el
PR S EE  QARE A4S FEARURNRP LW LG 45 0 02 TGRS 2 HARFIL L% 5
WERE NG BEURAR A I 04 5 W2 TGl S ML 5 0 e el i
=L R P IE R @’T#°”m’%fﬁpﬁﬂﬁ&‘@@Wmﬂtéﬁ,%wﬁiﬁﬁﬁ
BTN BRI RE W TR s L R L E o T AYARE S M T ehp R E
KRR 3Rl R FRERHKON L Bﬁ%ﬁég}grﬁp\ ko KBRS ELEL > .E'E\_f,—’.g‘;{)_l_l,sg]ﬁﬂ
v RERALIA R G L ﬁﬁuﬁﬁﬁ*%%ﬁﬁafﬁé’j%ﬁ%m7¢%#m,@ﬁ
FEE L TE o B R APARAT ) F B TR T AR E o FARSTER * gl 3 Autodesk Inventor - %
R{DES Sl ol N W ,ma‘: K 5 3+ F T reH s % B(CAD) ~ pgﬁpeaéLﬂ@(CADD) e
(CAE) » S 55 B ~ &k ~EF A iR AR PRKEL &5 > I F B IR i1 £43
(CAID) » # t5 $ &1 el B it g 2ok B oo enk 8 ¥ P e -
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FzfEr 8 &4 gk 107 # 2§ (Course Information)

FrEL 10720PME 101801 5 3 P 3
Course Number Credit Class hour
kv 25K & [E 1 &
Title Programming Design Required / Option Required
= 3% EF Instructor | £ ¢ 2 (WU, CHEN-HSING)

A% f§ it (Brief course description)

APALH R A UAE F o APRAE CFT SR AR PHRARF AW

e cH g Ao K
P RS STRAES I R RREARNA . 2 REL LFREY BRFAV R RS L E
KRB
AAL G+ C#F %, ARK
Course keywords
FAzp 7 (Course Contents) - 6.File Processing
1.Introductions of computer programming & 7.Functions
Overview of C 8.Array
2.Variables and Data types 9.Pointer
3.Control statement 10.Structure

4.expressions 11.Recursion

5.Formatted 1/0

FzFzE+ 8 &4 syt 107 £ FA2F 3t (Course Information)

FLEL 10720PME 101802 @ 3 2P i 3
Course Number Credit Class hour
*r A & [RE 1 &
Title Programming Design compulsory/required | Required
= 3% f7 Instructor | 7 ' & (TING, CHUAN-KANG)

A% f§ 1t (Brief course description)

This course provides the knowledge and skills of C programming. Core topics include C basics, program control,
functions, and arrays. Advanced topics include pointers, strings, file processing, data structure, and programming

skills in C.

TRAT M A F
Course keywords

Computer programming, C language

Az % (Course Contents) :

1. Introduction
2. C Basics

3. Program Control
4, Functions

5. Arrays

6. Pointers

7. Strings

8. File Processing

9. Data Structures

10. Dynamic Data




W&~ g &4 aeg k 107 £ 42§ 1 (Course Information)

e 10720PME 200201 L 3 PR i 3
Course Number Credit Class hour
e 1 AR - [ 1 &
Title Engineering Mathematics 11 compulsory/required Required
iz 3% E7 Instructor | v P & (BAI, MING-SIAN)

A% f§ 1t (Brief course description)

Az f§ it (Brief course description)

This course covers the concepts, theories, and applications of mathematics, as required in engineering practice. Basic
knowledge on linear algebra and differential equations will be given in six topics within 2 semesters. The course is
intended to introduce students to those areas of mathematics which are important in relation to mechanical engineering

problems. The course consists of two parts and will be delivered in two separate semesters.

FARRE 4 F _
Course keywords analysis

Fourier series, Fourier transform, vector calculus, partial differential equations, complex

4z % (Course Contents) :

1st semester

I. Ordinary Differential Equations
(ODE)

1.Exact 1st order equations
2.Separable 1st order equations
3.Homogeneous 1st order equations
4.Linear 1st order equations
5.Nonohomogeous equations
6.Variation of parameters

7.2nd order equations
8.Differential equations with
9.constant coefficients
10.Applications

Il. Linear Algebra

I11. Laplace Transform
1.Convergence of Laplace transform
2.Special functions

3.Properties

4.Convolution theorem
5.Application to system theory
2nd semester

IV. Fourier Series and Transform
1.Fourier series

2.Half-range expansion
3.Applications of Fourier series
4.Fourier transform

5.Properties

6.Applications

V. Vector Calculus

1.Vector fields

6.theorem, Green’s theorem, and

7.Stoke’s theorem
8.Potential theory
9.Applications

VI. Partial Differential Equations

(PDE)

1.Method of characteristics
2.Classification of 2nd order PDEs

3.Separation of variables

4.Solution of non-homogeneous

5.problems

6.Solution of PDE by integral

7.transform methods
8.Applications

VII. Complex Analysis (PDE)

1.Analytic functions

1.System of linear equations
2.Determinants

3.Vector spaces

4.Linear transformation
5.Eigenvalue problems
6.Quadratic forms

2.The differential operators:
3.divergence, gradient, curl

4.Line, surface, and volume integrals
5.Integral theorems: divergence

2.Taylor series and Laurent series
3.Cauchy integral and the residue
4.theorem

5.Conformal mapping

FzfE+ 5 &4 paed i 107 £ %427 7 (Course Information)

FE 10720PME 200202 E 3 Eegs L S 3
Course Number Credit Class hour
Es 1 A - EE 2
Title Engineering Mathematics 11 Required / Option Required
= 3 F7 Instructor | & 47 < (HONG, CHE-WUN)

A2 [ it (Brief course description)

TARHCE A 2 R 1 F Rt 1900 £ 4] 2k ATEIE 2 0 03 A A AR, T O R0 TR R A1 1 AR
AL, 1 ARHCH - 4 R LdEF oA 2 A25Y - Laplace fE 4% - BBcR PR Sl e B 4R REE - 4 REH
S~ Fourier Bofics e As S AR S 2 AT R S BE AR IRA Z 1 AR B o MIRARN FRREARA G 1R
PR ast R 2 AL 0 T T2 RS o

AR 4 F Sk B, Fourier s, hpcA = 5%, ¥ ok
Course keywords

Part 7: Partial Differential Equations

Chapter 12 Partial Differential Equations (PDES)
Part 8: Complex Analysis

Chapter 13 Complex Differentiation

Chapter 14 Complex Integration

Chapter 18 Complex Analysis and Potential Theory

Az % (Course Contents) :

Part 5: Linear Algebra

Chapter 4 Systems of ODEs

Chapter 7 Linear Algebra and Linear Systems

Chapter 8 Linear Algebra: Matrix Eigenvalue Problems
Part 6: Fourier Transforms

Chapter 11 Fourier Analysis




RMzj&sE~g &4 praeg k0 107 £ 42 F 31 (Course Information)

FLEL 10720PME 210401 g5 3 PP i 3
Course Number Credit Class hour
B A & [iE 13 &
Title Thermal and fluid Science (I1) Required / Option Required
ix 3% f7 Instructor | "% (WONG, SHWIN-CHUNG)

A2 3 i (Brief course description)

This course is the second part of Thermal and Fluid Science (I & Il), which introduces the fundamentals of
thermal science. In this semester, the main content introduces the fluid mechanics.
HAZ~ H  (Syllabus)

AT AR Fluid Mechanics, Fluid Dynamics, Thermal-Fluid Science, Pipe Flow, Boundary layer
Course keywords Flow

#HAZP % (Course Contents) :

Chapter 10: Basic considerations

Chapter 11: Fluid statics

Chapter 12: Introduction to fluids in motion

Chapter 13: The integral forms of the fundamental laws
Chapter 14: Dimensional analysis and similitude
Chapter 15: Internal flows

Chapter 16: External flows

FzFZE+ 8 &4 sy« 107 £ FA2F 3t (Course Information)

et 10720PME 210402 E 3 PP i 3
Course Number Credit Class hour
EXs AAEE & [3F 3 &
Title Thermal and fluid Science (I1) Required / Option Required
= 3% F7 Instructor | F % #2(CHEN,YUBIN)

A2 3 i (Brief course description)

This course is the second part of Thermal and Fluid Science (I & I1), which introduces the fundamentals of
thermal science. In this semester, the main content introduces the fluid mechanics. Notice that the class instructed
by Dr. Yu-Bin Chen will be delivered mainly (> 60%) in English.

HALRE 4T R4 E Ko, o, # R/ &, &4 fluid dynamics, laminar flow, turbulent flow,
Course keywords boundary la yer, pressure

#AZPN % (Course Contents) :

Chapter 10: Basic considerations

Chapter 11: Fluid statics

Chapter 12: Introduction to fluids in motion

Chapter 13: The integral forms of the fundamental laws
Mid-term Exam

Chapter 14: Dimensional analysis and similitude
Chapter 15: Internal flows

Chapter 16: External flows

Final Exam




FzfEr 8 &4 oy k107 # e F 3 (Course Information)

FLEL 10720PME 234201 -2 55 2 P3P i 2
Course Number Credit Class hour
& [ YR 2
Title Applied Mechanics (1) Required / Option Option
= 3% FF Instructor | % & % (LEE, CHANG-CHUN)

;’ﬁcﬁi fi it (Brief course description)

R R v T L S T T
T R AR S L R i Sk AR '{ﬁ%%#w&
B L L AR LTS 0 I R R P RSB

j;&?%mk'vwﬁwﬂm_aﬁﬁ\iﬁﬁmwgwgﬂﬁﬁmﬁﬁ&ﬁv,_ﬁmﬁ’ﬁ#ﬂ‘nm

54 B FhiR A AR s TR o B 4 %”T%ﬁm%rﬂ/lnf%ﬁ'%@ﬁ’ ?ﬁ',i‘%mﬁ"J AR ?{?,ﬁémst
£ - #ﬂaﬁf*’?%ﬁﬁ7m@§@’mmia@#mﬁ4Aﬁ’M%ﬁﬁé‘ﬁﬁiﬁ%*°%
Y S HARREE 2 A fed BARRE 2 Fare 2 Fams o

AARM S F Dynamics
Course keywords

#HAZp % (Course Contents) :

. Introduction and Review (Ch 12, 13)

. Kinetics of a Particle: Work and Energy (Ch 14)

. Kinetics of a Particle: Impulse and Momentum (Ch 15)

. Planar Kinematics of a Rigid Body (Ch 16)

. Planar Kinetics of a Rigid Body: Force and Acceleration (Ch 17)

. Planar Kinetics of a Rigid Body: Work and Energy(Ch 18)

. Planar Kinetics of a Rigid Body: Impulse and Momentum (Ch 19)

~NOoO Ok WN P
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FzfEr 8 &4 oy k107 # e F 3 (Course Information)

FLEL 10720PME 235001 55 3 P3P i 3
Course Number Credit Class hour
ES it & " [ i3
Title Mechanics of Materials Required / Option &
Required
i 3 FF Instructor | # % ¢ (TSAI, HUNG-YIN)

A% f§ it (Brief course description)

A7 f§ it (Brief course description)

HiAL 4 B 4 £ 0 474 (Rigid Body)p#F 2 123527 2 ;2 » - it @ 3 7 2548 (Deformable
body)z #£3¢ o i+ & 5 M4 B2 AA#H G » LB VPR - F BB BT L nx
By Rl R L R SR LY S Y R Y &

WHARR 4T J&4 , &%, Stress, Strain, Torsion, Bending, Axial Loading, Shear, Buckling
Course keywords
#HAZPN 7 (Course Contents) : 8. Combined Loadings
1. Stress 9. Stress Transformation
2. Strain 10. Strain Transformation
3. Mechanical Properties of Materials 11. Design of Beams and Shafts
4, Axial Load 12. Deflection of Beams and Shafts
5. Torsion 13. Buckling of Columns
6. Bending 14. Energy Methods
7. Transverse Shear

FzgEs g &4 Raed k107 £ Fofe 7 7 (Course Information)

FLEL 10720PME 235002 @ 3 2P i 3
Course Number Credit Class hour
ES i g 2 [3E 13 A
Title Mechanics of Materials Required / Option Required
i 3% E7 Instructor | 34 =~ (CHANG, JEN-YUAN)

A% f§ 1t (Brief course description)

This course is a foundation to many advanced techniques that allow engineers to design structures, predict failures
and understand the physical properties of materials. Mechanics of Materials gives students basic tools for stress,
strain and strength analyses. The course is designed to introduce basic principles of statics for rigid and
deformable bodies. The main objective of this course is to help the students develop engineering intuition for
equilibrium, properly constrained systems, and deformation under external loadings. Methods for determining
the stresses, strains and deflections produced by applied loads are learned through analyzing and designing
structural members subjected to tension, compression, torsion and bending using fundamental concepts of stress,
strain, and elastic behavior. It is also anticipated that theory and design approaches for the mechanics of
deformable bodies will help prepare students for complex systems that will be en

SRALM EEF Stress, Strain, Axial Loading, Torsion, Bending, Mechanics of Materials
Course keywords
242 A % (Course Contents) : 9. Transverse Shear, Combined Loadings
1. Stress (18) ¥ 4+ 2k 10. Stress Transformation (27) < & & R # i

2. Strain, Mechanical Properties of Materials (28)f= | 11. Strain Transformation (28) 1< & i+ #: p
T hp (DT s p EpapE (1-3)F % 12. Mid-term Exam (11)
3. Mechanical Properties of Materials, Axial Load | 13. Design of Beams and Shafts (15) > fe7i*

4. Axial Load, Torsion 14. Deflection of Beams and Shafts

5. Torsion 15. Deflection of Beams and Shafts, Buckling of
6. Mid-term Exam (I) Columns

7.Bending (4)52% & (B)X %=#HE & 16. Buckling of Columns (7):4 = &

8. Bending, Transverse Shear (8) i# 17. Energy Methods/Term Project (15) 2 % & ¢

18. Final Exam.

11




FzfEr 8 &4 oy k107 # e F 3 (Course Information)

FLEL 10720PME 242500 55 3 PP dic 3
Course Number Credit Class hour
E B g LIE i <
Title Kinematics of Machinery Required / Option Option
= 3% EF Instructor | +k2 #(LIN, SHIH-CHIEH)

A% f§ it (Brief course description)

The purpose of this course to convey the art of the design process to the students in order to prepare them to cope
with real engineering problems in practice. we will explore the topics of kinematics and dynamics of machinery
in respect to the synthesis of mechanisms in order to accomplish desired motions or tasks, and also the analysis
of mechanisms in order to determine their rigid-body dynamic behavior. we will first explore the topic of
synthesis of mechanisms. Then we will investigate techniques of analysis of mechanisms. All this will be directed
toward developing your ability to design viable mechanism solutions to real, unstructured engineering problems
by using a design process.

E i e mechanism, linkage, cam, gear, position, velociety, force
Course keywords

Az % (Course Contents) :

Chapters 1 and 2 are introductory.

Chapters 3 and 5 are linkage synthesis.

Chapter 4, 6, and 7 are position, velocity, and acceleration analysis
Chapter 8 are about cams design.

Chapter 9 introduction to gear trains.

Chapter 10 presents an introduction to dynamic systems modeling.
Chapter 11 deals with force analysis of linkages.

Chapter 12 is about balancing of rotating.

Chapters 13 — 16 are examples.

WMzjgE~g &4 pRraag k 107 & 42§ 3 (Course Information)

FLEL 10720PME 300600 @ 3 PP i 3
Course Number Credit Class hour
e HEH S B T B
Title Introduction to Materials Science Required / Option Required
iz 2 E7 Instructor | +R4H5(LIN, SU-JIEN)

A% f§ 1t (Brief course description)

AR - B R ELHPEPE A RE o cH 0 R RERER SRR B
BRI B B BEET TR T AS8ERY Y h& B o The purpose of this course
is to provide first-year engineering students fundamental knowledge of materials science and engineering. It
includes the subjects: introduction, atomic structure and bonding, crystal structure, solidification and crystalline
imperfection, diffusion in solids, mechanical properties, phase diagrams, and engineering alloys.

AW AT B BWERER, RS, R SR FARSREG BT, T G
Course keywords & R 5 atomic structure and bonding, crystal structure, solidification and
crystalline imperfection, diffusion in solids, mechanical properties, phase diagrams, and
engineering alloys.

FAzp % (Course Contents) - 6. Mechanical Properties (1) 6 hours
1. Introduction 2 hours 7. Mechanical Properties (I1) 4 hours
2. Atomic Structure and Bonding 6 hours Midterm Exam Il 2 hours

3. Crystal and amorphous Structure in Materials 5 hours 8. Phase Diagrams 5 hours

4. Solidification and Crystalline Imperfection 5 hours 9. Engineering Alloys 9 hours
Midterm Exam | 2 hours Final Exam 2 hours

5. Thermally Activated Processes and Diffusion in Solids 4 hours

12




FzfEr 8 &4 oy« 107 # 2§ 3 (Course Information)

FLEL 10720PME 301000 L@ 3 P3P i 3
Course Number Credit Class hour
E3s ek SLpEs — & [RE 13 F
Title Introduction to Microsystem Technology (I) Required / Option Option
ix 2% fF Instructor | > & i4 (FANG, WEI-LEUN)

A% f§ it (Brief course description)

AHAR G AR EIG AP R RO AR P d BB T o S AR E R L R 2 i
TAPMZ AF4 ST RE BB CRERECZPFBERROATIT IR UM kPR
T AGAAHMBT LA - HED 48 R RBREETRr AESER vﬁ%ﬁﬁ ip Faééwém;% Fe
ﬁfﬂ%’g/%‘:”i Both 0 AR O RRATH R AR aam SHAC T AWM AR e A
$ZAPIE LT AL bl PR ARG s RS L W}lﬂl‘mm&%
ﬂw~@ﬁ%§%£ﬁ?%iiﬁ&o

FATRE 4T MEMS, semiconductor, supply chain, ecosystems
Course keywords

#A2 M 7 (Course Contents) :

1. Fit%#?.i}iﬁf@ -3kt~ Bl - 3K R

2. M T AL 2 F P RTS A2
3. #c¥s T A ¥-Foundry ~ Design house

4. 3B (1) 27,2 A3 %3, Q) 17k

WMzjgE~g &4 pRraag ;0 107 & 42§ 3 (Course Information)

FL5 10720PME 301101 -2 -3 2 1 2P i 4
Course Number Credit Class hour
B S S T S & [ 13 &
Title Solid Mechanics and Nanomaterials Laboratory Required / Option Required
ix 2% 7 Instructor | > s i& (FANG, WEI-LEUN)

A2 3 i (Brief course description)

AR ERRR AR FUPAM AR TR C A A APES T R o A
BRAS% AR € PR HELE AT 2R B T HTREE Y F 5%~ T AN RER R AL
5 L ZUBU MR B (5*7,‘55;@'@ At g%ﬁarﬁ, Fee Q/f#{(rl’ﬁp%fr)

PRARRE 4 F Solid mechanics, nanomaterials, experiment
Course keywords
#HAZMN % (Course Contents) : 6. # T =p|:& (Dynamic Balance)

1. 7z £ #AL£ " F 5% (Tensile Test of Nanomaterials) | 7. #d' § 5 (Bucking Experiment)

2. HR&F 2 29 % (Impactand Hardness Test) 8. 7%\ kEF % (Transmission-Type

3. 1% #2 & % £ 8] (Strain Measurement of an 1-Beam) | Photoelastic Experiment)

4, Pr4E#HCM A 47 (Modal Analysis of a Beam) 9. A¢F 2Lk 24k R (Nondestructive Test
5. &= # (Torsional Vibration) Using Ultrasonic Transducers)

13




FzfEr 8 &4 oy i 107 & Fef

21 (Course Information)

FLEL 10720PME 312000 55 3 P3P i 3
Course Number Credit Class hour
ES Hppayay & [3E F
Title Heat and Mass Transfer Required / Option Option
iZ 3% f7 Instructor | /i 57(LIOU, TONG-MIIN)

A% f§ it (Brief course description)

Introduce three basic processes of heat transfer, mass transfer, and relevant applications

# 183 (Heat Conduction); 5&#/4v ¥+ (Forced Convection); p #X#.¥t/= (Natural
Convection); #:4g% (Radiation); & & (Mass Transfer);

#HAZPN 7 (Course Contents) :

1.Introduce three basic processes of heat transfer, mass transfer, and relevant applications
2.PART I Conduction

3.PART Il Convection

Midterm Exam

4.PART Il Mass Transfer

5.PART IV Radiation

Final Exam
WMzjgE~8 &4 praag k0 107 & 42§ 3 (Course Information)
FLEL 10720PME 320101 2 3 F2 P i 3
Course Number Credit Class hour

B T+E- & [iE G &

Title Electronics | Required / Option Required
iZ 3% 7 Instructor | 2 3% i=(WANG, PEI-JEN)

?;%:ﬂiﬁ? 1 (Brief course description)
AEgAEY BE VAo R AATRER T I ALY HAT I AERAR T I AR A0 ,H A

A FE AT A2 amv g% T 'l et 1 A2 4048 LTSpice *t & + % &4 7. Inthis course
you will leanr how is the basic circuits theory being applled to electronic devices? What is solid-state electronics?
How do the electrons being controlled by the applied voltages or currents? What are the basic semiconductor
junctions being formed by semiconductor materials? How many type of electronic devices have been developed
in the past years? What are the device models and their uses? How to use computer tools with basic analysis

skill?

WATR 4T Lab Skills, Electronics, Instruments, Components
Course keywords
47 % (Course Contents) : Exp7 PNt & 8 ez (- 1&48) 2 i n i
TEHE A FHRANEE T REAEY (T | Exp8 BRI BE TR G B0 &Y
o T xR EXp9 355 & MFET 2« B2 oz
Expl AT 3 A i %irt v ExplO32% T & ﬁ*’FET'rﬁ@“*
Exp2 AT RZ#H Expll B+ % Rz &0 in R
Exp3 B3~ 22— ~ - T RELESR Expl2 & #ffRic <~ TR P B TR CEFH TR
Expd 2 in R EA 1T Expl3 + &fiR3c+ TH ~ & AR TR
Exp5 # 5 c+ & (- ) By
Exp6 #E %+ B (Z)
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FzfEr 8 &4 oy i 107 & Fef

21 (Course Information)

FLE 10720PME 320102 55 3 PP dic 3
Course Number Credit Class hour
*t TE- DYEEP %
Title Electronics | Required / Option Required
= 3% EF Instructor | % & F (LI, SHENG-SHIAN)

A% f§ it (Brief course description)

The subject of this course is modern electronics, a field that has been come to be known as microelectronics.
Microelectronics refers to integrated-circuit (IC) technology that is capable of producing circuits containing
billions of components in a tiny piece of silicon (known as a silicon chip) whose area is on the order of 100
mm”2. This course deals with the analysis and design of circuits containing semiconductor devices, such as
diodes (= &%) and transistors (& & %%). We already studied operational amplifiers (op-amp) in Electric
Circuits, a very useful circuit building block. In this course we will study electronic devices that can be used
singly or as components of an IC Chip. We will learn some basic concepts and terminology. However, we will
skip some sections, which will be studied in later courses, such as in Electronics II.

E i e Electronics, Semiconductor Physics, Diodes, Transistors, BJT, MOSFET, Amplifiers
Course keywords

#HAZPN 7 (Course Contents) :

1. Electronics and Semiconductors Chapter 1

2. Operational Amplifiers Chapter 2

3. Diode Circuits Chapter 3

4. The Bipolar Junction Transistors Chapter 4

5. The Field-Effect Transistor Chapter 5

Midterm Examination

6. Transistor Amplifiers: Basic FET Amplifier Chapter 6
7. Transistor Amplifiers: Basic BJT Amplifiers* Chapter 6
Final Examination

*: Only if we have enough time to cover.

WMzjgE~g &4 pRraag k0 107 & 42§ 3 (Course Information)

FLEL 10720PME 320301 @ 1 PP i 3
Course Number Credit Class hour
E 34 TF R &K & [ 13 &
Title Microelectronics Labs. (1) Required / Option Required
iZ 3% §F Instructor | 1 £ iz (WANG, PEI-JEN)

A2 {3 i (Brief course description)

e A %gﬂ AT R f; AFAREBEHF T RBAN ORI AR ER T3 A2 2
Yo @ * T3 R EiR{TE 2 Ep Inthis Lab, your will leanr what are electrical circuits? How to use the
basic measurement instruments? What are the basic functions of the instruments? How to measure the basic
characteristics of electronic devices developed in the past century? How to apply the circuit analysis on a realistic
electronic circuit? How to use the electronic tools to help you understand the basic measurement skill?

PARR GEF Lab Skills, Electronics, Instruments, Components
Course keywords
#AZPN % (Course Contents) : Exp7 PN#: & # e (- 184l) 2 Bn 36
FHE Ao FRAMNER TFRERY (L Exp8 #2/B T 82 T h T B = 1BHY
e R ERRD Exp9 2 & AFETc & B2 o2k
Expl Z 4%+~ igrs it i Expl0#-2< 3 BB'EQFETL%‘J)@Q’
Exp2 & BT EIZH Expll '+ T &t iR
Exp3 G ~ 8- ~ “HTRFLEFE Expl2 # éfimic+ TR ~ 8 Bt TR -2 &
Expd < ir T EA 3T P R
Exps &3 ex F (- ) Expl3 & SffEic+ TE: ~ £ AfE TR
EXp6 Bt & (2 ) Tk
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FzfEr 8 &4 gk 107 # 2§ 3 (Course Information)

FLEL 10720PME 320302 L@ 1 EegS L S 3
Course Number Credit Class hour
ES TFRBRT &R & [3E &
Title Microelectronics Labs. (1) Required / Option Required
iz 2% iF Instructor | £ 8 & (LI, SHENG-SHIAN)

A2 3 i (Brief course description)

AL D REE PEAN FRATK AL (Fr I BRHE TR b Ll A RN LR
S PR AR EFRTUREZ LI B URROGILGE S TILG S R R DLIET S o F X
FRP o EYTD I B REEEEF 0 FREELE B SRR AT RS FH LR P
B R R AR Y AN -

A A Lab Skills, Electronics, Instruments, Components
Course keywords
Az % (Course Contents) : % 06 &% 5 12 %
SR R L H B RAAILnTRAN oL FET #ip e gt 9 5%
%01 @ FH- R TEA () % 13 i
TR A e P EARPIEE % 07 &% BT IFET SR
% 02 % TS AREREASIT(D) Bk 2 BIT & & Wenamyr V-l B
F%-AArTFAEELF T | F 08 & o AE |
4 PR - EWT RS ¥ 14 3%
% 03 i % 00 i oL H bR A RS S BERA T
T ARATRIEH() Fot - YT £ TR Clipper znss B
Tz AFTRIZG() T - AR FERZE % 15 %
¥ 04 % 10 i% FoLAEA RS TREEHFTR
Bk G ARG DR | Lo F il BopaE % 16 i
& B 11 % PP B TR
i 05 i T E IRV YT TS § 17
FHI TR TR B +3 At

Fzg&Es g &4 BRaed k107 £ Ffe 7 7 (Course Information)

FLEL 10720PME 320500 2 3 kP i 3
Course Number Credit Class hour
la [0 &3 iE
Title Electric Machinery Required / Option Option
iZ 3% g7 Instructor | rfzE 42(CHEN, JIAN-SHIANG)

A2 3 i (Brief course description)

A4 i (Brief course description)

In the course, we will focus on the introduction of basic engineering electro-magnetics, the magnetic circuits, the
energy conversion of electromechanical devices, and the principles of rotating electromechanical machinery. Pre-
requisites: Electrical Circuits (% ¥ %), Electromagnetism (& 2 ).

FALRE 4 F 1T CTRE T FE S MR E - TRY
Course keywords

#HAzp % (Course Contents) :

. Introduction and Reviews

. Basic Electromagnetism and Magnetic Circuits

. Principles of Electromechanical Energy Conversion Chap
. Transformers

. Three-phase Induction Motors

. Single-phase Induction Motors

. DC Generators

. DC Motors

O~NOoO O~ WN R
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FzfEr 8 &4 oy« 107 # 2§ 3 (Course Information)

FLE 10720PME 320800 55 3 PP dic 3
Course Number Credit Class hour
el IR SYEE) i
Title Control System 1l Required / Option Option
= #¥ f7 Instructor | %]-K F-(LIU, CHENG-HSIEN)

A% f§ it (Brief course description)

The Goal of the course is to provide Undergraduate with basic concepts, principles and applications of modern
control in order to work on the system analysis of control system and the controller design of dynamic systems
by using modern control methods. For introducing modern control, this course will start from and focus on state-
space control. Linear-algebra fundamentals will be briefly reviewed to address the state-space description of
linear systems. Digital control will be covered by starting from introducing z-transform. The digital controller
design will be addressed by using digital equivalents.

HATM 4T & KLy 4] (System Control) A% fE 7 B 4574 (State Space Control); & & it #5741
Course keywords (Optimal Control); % % &cdr 41 (Multl mput Multi-output Control); ##] 3%k 3+
(Controller Design); #i= 4+ (Digital Control)

#HAZPN % (Course Contents) :

1. Recap feedback control (Control System 1)
2. Linear Algebra

3. State space representation of system

4. Analysis of state equation

5. Controllability and obserability of linear system
6. Pole assigment of controllable system

7. Design of estimator for observable system
8. z-transform

9. Digital equivalents

10. Digital control

Fzg&Es g &4 Raed k107 £ FfeF 1 (Course Information)

FLEL 10720PME 320900 @S 3 P2 PF i 3
Course Number Credit Class hour

E 34 BER G E R & [ 13 F

Title Logic Design and Applications Required / Option Option

iZ 3% f7 Instructor | f# 3z  (CHEN, CHIH-CHEN)

A2 3 i (Brief course description)

AYAT g e BHCRIET RO AR R PR ER PR TR A R

HATR AES B BETR, PO F1E R, R
Course keywords

#A2 M 7 (Course Contents) :

Lt i ehh A B

3.7 it dpcr SRR

4.7 Bt om s 2 1 g

5+ FF’E]—»},%?

6.7 & BAER T B

7.0 & BIET B

8.51 B 258 i VNV BEAE (PLD)
9.5 BETE P4 Efrr F &

1047 % B

17




FzfEr 8 &4 gk 107 # A2 F 3 (Course Information)

FLEL 10720PME 334900 g5 3 P3P i 3
Course Number Credit Class hour
*t Ry N LI 1 i
Title Nanotechnology and its applications Required / Option Option
ix 3% F7 Instructor | &% ;% (WEI, ZUNG-HANG)

A% f§ it (Brief course description)

*?*ﬁ*%pﬁmH?’Tﬁ**%*ﬁkﬁﬂm~ WRl B R o
AR B 4 F # 44 (Nanotechnology), % s % 42(Nano Fabrication), & + &y&ﬁi(Electron
Course keywords mlcroscope), # fa 47 &+ 8¢ s (Scanning Probe Mlcroscopy) % i = i (Nano
Devices)
#Azp % (Course Contents) :
1. 2%
2. 2 R AR I
3. 2 K BT (3 KM HEE R+a %)
4. 2 K BHehiipl (SEM+SPM)
5. 2 A BHETEY GHAREFTEY+P A F+FH T F+2 82 F+2 44 F/#3)
FzFZE+ 8 &4 sy k107 £ FA2F 3t (Course Information)
e 10720PME 343602 L 3 kP i 3
Course Number Credit Class hour
P B I ey " [ i3 iF
Title Opto-Mechatronic Systems Design Required / Option Option
iZ 3% F# Instructor | & 472 (TSAO, CHE-CHIH)

A2 3 i (Brief course description)

Opto-Mechatronic Systems Design requires students to form small groups and each group to produce a concept
of innovative product and complete feasibility study/demonstration and a pre-business plan in staged exercises.
The process of engineering system design is introduced through case studies and design projects. The
ob<x>jective is for students: 1. To learn about the process of designing a system with multi-disciplinary
subsystems. 2. To learn about designing creative engineering product/solution. 3. To learn about design as a group
activity. The course is offered in English with hands-on prototype building activities.

HATR 4T product system design, innovation, team work, mechatronics, optics

Course keywords

FAzp % (Course Contents) :

3+% 4P © Your own title

[featuring £IAT. T kst (>R F % ~ 4%~
b tp )l

LA b deie QIRTRE N - B F RS A RD

LN I

(Week 1-5) Problem/Opportunity Identification (Report 1)
(Week 1-9) Project plan (complete work plan) (Report 2)

1.Prior arts study

2.Conceptual designs

3.Preliminary feasibility analysis
4.Project objectives

5.Project Plan: Tasks, Schedule

(Week 10-14) Interim report (Report 3)
6.Conceptual design evaluation
7.Feasibility study: critical issues
8.Critical parameters

(Week 14-17) Final report (Report 4)

1.Detailed design (dimensions, materials ...)
2.Parts/components

3.Manufacturing, assembly considerations
4.Cost considerations

5.Analysis, experiments and model
supporting evaluation

6.Layout drawing

7.Detail drawings of manufactured parts
8.Parts list

(Reports include oral presentations and paper
reports. Oral reports will be held during
classes.)

(Additional oral reports/discussions during
each report execution stage may be held in
order to help the design progress and will be
part of the design process training.)
(Detailed report content requirements to be
announced later.)
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FzfEr 8 &4 oy i 107 & Fef

21 (Course Information)

FLEL 10720PME 400100 55 2 PP dic 2
Course Number Credit Class hour
Exa A ks i) & [3E iF
Title Seminar on Mechanical Engineering Required / Option Option
i 3 f7 Instructor | %2 § (TSAI, HUNG-YIN)
A% f§ it (Brief course description)
d 2 APMAARRERE R AR BRE BRI b B 2 F RN TRP RPN AR A EE X

KT g BHA c FARIIBA LA ER kAW

" A B FHP R AT B AT 2 B F -

ARAL AL B, Bun, Tin B9,
Course keywords

PR, R, BT, 2 F

A2 % (Course Contents) :

R CRMATERIEE B A R SRR R B BT AR SR RN M A%
KK E BT TR BN A E R S A o N e P S L AL M AR L B2 - A RAE
RIS T Sy
LRz H AT e-mail B8 o
R R Al SR
1. 2 (80%)
2. 21 (20%)
FzFEr 8 &4 g1 ed k 107 £ FdeF 3 (Course Information)
FLEL 10720PME 400200 L@ 2 P i
Course Number Credit Class hour
* L - L IE oY
Title Undergraduate Research (11) Required / Option Required
iZ 3k f7 Instructor i ERE

A2 [ 1 (Brief course description)

ENRE Yo ;Ln w

Bl R
Course keywords

bRy Y

Az % (Course Contents) :

- REFAICC)(CEMEREF(C) (g )R Y
ﬁFPHr}:7IF¢J\;\—\V_§i,' l’}%‘lp FF‘?FI—;\I!} _g;&\
FiE)Me: TEH 20 FARY A (- )L B4

By EImL (2)e FFNRIE S BEIRR T ST
iﬁglﬂath’?ff
SRR (-)(C)Ed AL R 6 B AH LR

iy BARAY(-)2F AR ESL S ”(%—“’)}%w
B AT R *ﬁ%kia(ﬂr‘ﬁi’——)ﬁiiw PR FIEH
B (C)2hERERe LT (- )k o de K

B¥ ok Rdp gt L0 (it E Rk
ZoAABEREFE EEREFE AL S E 6 0 F s
e e HIIEL LR AERSEF LML FLH
W EHp- A - o de ¥ HAG R KL R § 2
gt Liwa e wit)]ﬁﬂ&%“«;'i""ﬁﬂ"’ REFE 4y SR
#FI‘LH?#F%'?U{”

T BRATRAFRRE FAERY FL A XA

ZHE e P RSB TM FHERD > FE i
J—-—'Jd—,i—ié\%o

IOARELTIRE SANBEILGLEGE L0 w
Pad- B PR AR FARTRIY T AL
i E gL - (R 1) au/}ﬂcﬂiiﬁﬁ@&’x]‘z@_;
Ef:i%‘fﬁawz\%?ﬁw Er ES RSN DU R e
B E AR ﬁ-fﬁ':}z P E E L D8 (R )R
EN- N

R AR ()ﬂ%%ﬁ ¥
%«ﬁﬁpﬁp%kétgg\p fﬁrg
BALEA S LA S A2
-f‘ﬂ?;ﬁl‘” CEAE LEFUET ﬁfﬂa\‘* EECE A S
o BRI T (- ) K = idg‘ﬂ%—ﬁgmd’-/’} 7/J;/\u§;‘%gj§
‘?M: s B o
R ()ﬂ%@f%*ﬁzap e (i
BEFE ~BARRFAIHRLIRAER ) S WUFTAFL
ded &b 7”%11\%%\,15’" %’?z\g(“f’ﬁ#ﬁ%id’
ERhEHREFLE SRRIE R A5 S ERE 2
GBI FIE S LT (D )R F L R ) LAY
FRELITEE LS RHR R LD W
FHREF B A ERALEE R MY 5T L
RENEH ORFLAPHLEEITY WL A EHR
RS SRR RN i I
(C)PASHd =L o AR ER LR
ASALE S B R B 4 o R R S R Ap B
BARER LA EFARL AV RAL  VPRRMEL S
FABM R FHREAMGETHEISELAEF 4
'"‘*‘ﬁu%%ﬂ”‘éﬁcﬁio
LR G BN REAY

£

teETEEE

F)EEpmED 2

f—?‘rﬁif‘gi*‘f’%f SRS E L EE S ER Y S
F“g
s A wp)d F%:z}iﬁgxﬁj:‘g«_,, 732*%5%&@‘”“&’0
TR o
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FzfE 8 #4 Pa1e8 r 107 & FHef i (Course Information)

e 10720PME 400300 L@ 1 kP i

Course Number Credit Class hour
*E LAY - & [ & 03
Title Undergraduate Research (1) Required / Option Required

i #-& 7 Instructor i FRE

A% fi i (Brief course description)

Fo &80 BRafd rFLi0m T2 gmy ) 7 on)

TRARBE 4 F Ly
Course keywords
#42 ) % (Course Contents) : ANEANZHET(C )P ABR BT
- BRFEE(C)(-EA)ERFL(C)(C B )Y %’1 FUFHN R RIS LRE G2 GRS
ﬂFE?;Q AN L L ¥ e REzHF A p s i Ld iz BadpHLf
TCE)VE: TEH PR FALBY BT (- )L B g HEA M LHEr2 v 2RETFEI RS HER
w:’zﬂ*%uﬂi () FANREARERRT 0 AL | HEEF R RWEL (PR SR HELEEL
LR ERLEAE- A UERE B E
BT )CE )AL AL A E L BAH LR = ~?i*:‘%%{lﬁ;ﬁ(—)ﬁﬁ%%f‘ﬁ*e“%&{lﬂ"“iﬁ’*
oy BEAT()ELgNEEL (A2 (AL E B2 E2HPY fé.,}\ff"““é,)’v”@ixt
Bo R ERAE (i) BAw iye0 g | AR S4ed k) B ﬁﬂib{? A%@ag(ﬁ
Ehp e BRI (C )L ERBEREEEF L (D )R ftde | AT > ShERBEFLY w%ﬁiﬁgk&P’%kh
FHEART ERApERRFLEF I ERE- FEFLENFIIRA L EHPFF(C )R LA
Z A B EREFE L‘H%-:?(E FEAZ SHE 6 o FEs | ) %ﬁ{lﬂi“%k%s}‘%\ﬁ’““ﬂﬁ*‘ PRTEP EF o
Zw = HIFEd LR o ??#‘%%ﬁ”ﬁlfﬂm A A EEEE L REF B A ERAER Ak
oA FEp- A - T FEHERTR I HEBLEE TEETFLR R F'”x?%ﬁ%éé‘%‘é%%ﬂﬁi‘ £
FHE AR SHRBARFY O K f:})%r{#ﬂ%:?(:}:c fgﬂ/ﬂ\ o HEJBPLHPZ DT RN B FREEEGIE
o BREEE R ERE- B Lo BT (S ) R RgE XL 0 AN Y

B AMEENFRRE FIERT HL A K | RERFIGE-
RN o AR B BAEL R FHREM > E0F | A AR A F T2 RS AR L R

EFLo P g Mafeidk LA 632k AV R "HREYMES
z\u%%4ﬂ*%p2%w@sﬁﬁg%ﬁﬁ%’j% AERBR K FREPMFATREIRELR €
LA S PP E T ERR AR RUPF AT %ﬁluv&ﬁb%%ﬁ T HAR o

ﬁ’%*iii: T(A ) TagrE R 6 B AN CHMBEZRE B ENE AT (C)EEPREE S D

BRECERGEER DI RBLIAELEA2 L0 —;ﬁ B IFIE Y Ay > AN ESPRE L P B
g;A]L;,gzvgigﬁ#ﬁg?ggoﬁtlf%@%?iii_— b (s ;a;:g;;,pago
-+ m

T)RE A o Jd L R B LA EARPLILT %

FzFE+ 8 &4 g1 ed 107 £ FAeF 3 (Course Information)

e 10720PME 402100 & 3 Eids D S 3
Course Number Credit Class hour

EXs TR R & [iE 13 &

Title Introduction to Modern Physics Required / Option Option

ix 2% {7 Instructor f#4 % (WEI, ZUNG-HANG)

A2 f§ i (Brief course description)

FALP G ek BT IR R o P IR £ E R -

AL 4 F 17 ¥ 312 (Modern Physics), 18 ¥t # (Relativity), £ + 4 % (Quantum Mechanics), u3*+ 4 # (Statistical
Course keywords Mechanics),Solid State Devices( 7 i = )
’;ﬁcﬁp\ % (Course Contents) : 3. Wave Properties of Particles
R AR HEH(* H2-3%) Hig F 3 HFEM(+ 10-12 4.Atomic Structure
i) o 5. Quantum Mechanics

6. Quantum Theory of Hydrogen Atom

0. Reviews of Newton's Mechanics, Thermal Dynamics, Statistical
7. Many-Electron Atoms

Mechanics, A
Electrodynamics...etc.. 9- S olecu eISM han
1. Relativity . Statistical Mechanics

10. The Solid State

2. Particle Properties of Waves
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FzfEr 8 &4 oy k107 # e F 3 (Course Information)

FLEL 10720PME 403100 L@ 3 R i 3
Course Number Credit Class hour
E3s 1Ak H [ 13 F
Title Engineering Optics Required / Option
Option

= 3% EF Instructor

1 & 47 (WANG, WEI-CHIH)

A% f§ it (Brief course description)

The main goal of this course is to introduce engineers to the characteristics of light that can be used to accomplish
a variety of engineering tasks especially in mechanical analysis at macro and micro scales. At the end of the
course, students should have a broad understanding of the fundamental science, basic operation, technology
choice, and practical aspects of free space and guided-wave optics, with an emphasis on the applications for
optics in mechanical measurement, and have a sense of how to evaluate the potential of optical methods vs. non-
optical methods for any task.

PRATM T
Course keywords

Az % (Course Contents) :
Week 1 Introduction of light — nature of
light, Production and measurement of light

Electromagnetic

spectrum, Ray-Optics Approach (Snell's
law, Geometric optics, thin lens, mirror

and matrix method)

Week 2 Ray-Optics Approach (Snell's
law, Geometric optics, thin lens, mirror

and matrix method)

Week 3 Ray-Optics Performance Factors
(diffraction effect, aberrations- geometry,
chromatic, astigmatism, coma,

field curvature, distortion, lateral color)
Week 4 Electromagnetic-Wave Approach
(wave equation, polarization, diffraction,

interference, grating)

Week 5 Electromagnetic-Wave Approach
(wave equation, polarization, diffraction,

interference, grating)

Week 6 Electromagnetic-Wave Approach
(wave equation, polarization, diffraction,

interference, grating)

Week 7 Optical Components
(optical materials, coatings,
filters, mirrors, lenses, prisms
and polarizing optics)

Week 8 Light sources (broad
band gas and filament light
sources, LED, coherent gas
and solid state light sources)
Week 9 Light sources (broad
band gas and filament light
sources, LED, coherent gas
and solid state light sources
Week 10 Detectors
(photodiode, phototransistor,
photomultiplier, CCD camera)
Week 11 Optics in mechanical
measurement: Free space
Optics (Geometric Moiré: In-
plane displacement
measurement)

Week 12 Optics in mechanical
measurement: Free Space
Optics (Moire Interferometry:
Interference and Diffraction,
Grating fabrication)

Week 13 Optics in mechanical
measurement: Free Space Optics

(Moiré Interferometry:
Holographic and

Laser Speckle Interferometry)
Week 14 Optics in mechanical
measurement: Free Space Optics
(Photoelasticity, birefringent

property

measurement, digital imaging

method)

Week 15 Optics in mechanical
measurement: Fiberoptic and
polymer waveguide sensors

(Intensity

modulation, phase modulation)
Week 16 Optics in mechanical
measurement: Fiberoptic and
polymer waveguide sensors

(Intensity

modulation, phase modulation)
Week 17 Optics in mechanical
measurement: Fiberoptic and
polymer waveguide sensors
(Intensity

modulation, phase modulation)
Week 18: Final Presentations
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SR i EF4F 4 e eg i 108 £ 423 3 (Course Information)

FLEL 10810PME 414800 L@ 3 P3P i 3
Course Number Credit Class hour
ES ARER 2 A R B PR " [ i3 F
Title Introduction to human renewable energy Required / Option Option
harvesting technologies
= 3% EF Instructor | +k % Z (LIN, ZONG-HONG)

A% f§ it (Brief course description)

BT S e @RS P CEAA A AR AR AR S FET w MAT S B
PAAFDER> G BB :a* ARG R RRIETAE Y - BATRAFTLAD o Ra o - R

/F’J‘é%h "#%—q:/}%lj\ﬁpf”ﬁ ToomEa -Q'J/UR,E\"‘—AT'}H,’}Q"FP‘-Qﬁ,"j\/ﬂ’leﬁb?,tfﬂm%@fi
mﬂ\u@%%ﬂ*,ﬂ@@fﬁm@ FPRLIEE UL 4 BATAS HRRES A B
BFZHEFPERE A FH L QI%:t,Fr s 4 Ko SFELE A BT AR KR 4 kA L4 g
TEBHGEAETFE 2B UF SR RRM R TR Ak R v TS A AFen T A
2P L APE X AR ﬁﬂ'”vgzwrﬁ 4 E AR o 7-£1r'n= HiT bt o] fe e B B gy
BEFLPANT O B R AP RIFGTL A - c ARG G RF S M
iﬂzﬁ:&%ﬁw}i4%}§#uié‘wmﬁ4ﬁ fe & 2 ol enig gk {ﬁb”Tﬁla\ml ¥ALFEBRRA
H A o ¥ 0 s g‘f ?’g}\;g‘—ﬁ]tmt&g gj;@vpﬁﬁ;;z,. F%ﬁpnrgmfr s BIIRE o

WAL 4T AREE T RT MR BT R BT, TR AR
Course keywords
2 % (Course Contents) : 6. BEATIEZ ¥ AHPANE
1. ?W%&A’Eﬁnh/bﬂﬂﬂ{%ﬁlhﬁ?/\ 7. @_:}f;?.’xé\?_"#‘f’ul iﬁ_]_lF}f;II“’
2. BT K LHALA L 8.t A BRI E AR ER
BT E Az AR 9. p BT R B li,i‘sfu
4 BRTAHPIEZ2 FLHPENE 10. ~ &4 1%
5. BT AR i A~ Hg R

Fzg&E~8 &4 r1eqd 107 # %427 3 (Course Information)

FLEL 10720PME 433200 LN 3 P i 3
Course Number Credit Class hour
B e E/23 ok & [iE g
Title Mechanical Vibrations Required / Option Option
iz 3% E7 Instructor | 3% 4§ =~ (CHANG, JEN-YUAN)

A% f§ 1t (Brief course description)

To gain a physical and mathematical understanding of how systems vibrate. First, we will gain a better understanding
of how simple systems vibrate. We will then develop an understanding of the fact that complicated systems have
“modes” of vibration that behave in a very similar way to simple systems. An additional goal will be to develop an
understanding of some modern analytical and experimental techniques with a team work design project for vibration
reduction/isolation.

AL G F Vibrations; Dynamics; Modeling; Measurements; Analysis
Course keywords
A2 % (Course Contents) - 9. Transverse Shear, Combined Loadings
1. Stress (18) ¥ 4+ % 10. Stress Transformation (27) ¢ & & & §% 88
2. Strain, Mechanical Properties of Materials (28)4--* % | 11. Strain Transformation (28) 1 & i # p
AP (D)frT & & p EpE (1-3)4F % 12. Mid-term Exam (I1)
3. Mechanical Properties of Materials, Axial Load 13. Design of Beams and Shafts (15) 2 &%
4. Axial Load, Torsion 14. Deflection of Beams and Shafts
5. Torsion 15. Deflection of Beams and Shafts, Buckling of
6. Mid-term Exam (1) Columns
7.Bending (4)s2% & (B)x %#H E & 16. Buckling of Columns (7)4 = &
8. Bending, Transverse Shear (8) i% 3% 17. Energy Methods/Term Project (15) £ % & 48
18. Final Exam.
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RMzjEsE~g &4 praeg k0 107 £ 42 F 31 (Course Information)

FLEe 10720PME 442600 @ 3 P i 3
Course Number Credit Class hour
B o e RE ] & [3E 13 iE
Title Introduction to Magnetic Devices Required / Option Option
ix 3 FF Instructor | ¥ +# i (LAI, MEI-FENG)

A2 3 i (Brief course description)

This course will focus on the introduction of the theory of micro/nano magnetic structures. In this course, basic
magnetostatics will be introduced, and the knowledge on domain and domain walls as well as magnetization
process will be given. Furthermore, we will discuss various types of magnetic materials and give some examples
for the applications of magnetic materials. Finally, we will introduce the methods for the observation of domains,
domain walls, and hysteresis loops. This course will help the students to cooperate with people from different
disciplines in their future career, and get to know the state-of-the-art development of magnetic technology.

BAT R AT B, B8, B, BiF Y R, B %, magnetic materials, magnetostatics,
Course keywords magnetization, hysteresis loop, domain

#HAZP % (Course Contents) :

1. Basic Magnetostatics

2. Magnetism: From macroscopic to microscopic scales

3. Domain and domain walls

4. Magnetization process and hysteresis loops

5. Various types of magnetic materials

6. Observation of domains, domain walls, and hysteresis loops
7. Magnetic sensors and magnetic actuators

8. Spintronics

WMzjgE~g &4 pRraag ;0 107 & 42§ 2 (Course Information)

FLEL 10720PME 443200 2 3 e SRS 3
Course Number Credit Class hour
ke Tl ek e g & [RE 3 ]
Title Computer Aided Design and Manufacturing Required / Option Option
T 3% FF Instructor | 7 ' & (TING, CHUAN-KANG)
%1% & (LIU, CHUN-WEI)

A% i3 1t (Brief course description)

Ao ¥ L2 41 %d - f1* CAD itl it ma1 2% - & CAM fiidl? B9 7 B Lo ad|e
Bt RSy 2 41 o FAR g 8 * AutoCAD ~ MasterCam 2 DIFFSYS % #ic #:& (7 4% i% o
(rEfed PIC AR L a7 ERRER)

FATN 4T CAD, CAM
Course keywords
Az % (Course Contents) : TR B BB ITT S R0
1. CAD/ICAM 4 % 2 Jig % 1 A2 R4 1 B s =
2. WRAIRFANE 2. BB YEETA E R
3. %%‘&ﬁ‘:f—iiﬁf” 3. d W Al B
4, RAkBRmA e (RE A 2% 4. Brig 5 ERE AR
5, B siigda jiﬁtr (}{ 7R 7 BIPR S AR At 2 5. "LAF &R
T A ) 6. }Jpgﬁ‘_%ﬁﬂ‘ Bl &
6. CNCAz %+ 4 &2
CAD/ICAM %8 3 5 -

1. AutoCAD#k T4 ¥ : TQC+3 e;—;é:p“ﬁéi \i ?i[%‘]%g&
2. MasterCam i * $ 1¥: & &[4k 7 B B2
3. DIFFSYSJg * /i % Ag# B4 M;_‘Fuﬁj;,’{
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FzfEr 8 &4 oy« 107 # 2§ 3 (Course Information)

FLEL 10720MATH104001 55 3 P3P i 3
Course Number Credit Class hour
ESS Mg A~ B = 2 E 8 &
Title Calculus I Required / Option Required
iz 3% §7 Instructor | r 4t (CHERN, SHUH-JYE)

A% f§ it (Brief course description)

KA G A <— Sep § 0 R ASL R RABTEO fEA 0 ARG 5 REHMA A B BT -
B GE e BB R AR B2 BT R AR B E AR e el R o R
£% .

Course keywords
A2 % (Course Contents) :

RN S

2. 2 E A

3.5 RHHA 2
4. 5 RHA A

5

o B R A

FzFZE+ 8 &4 sy« 108 £ Az F 3t (Course Information)

FLEE 10720CHEM103001 -2 @S 1 kP i 4
Course Number Credit Class hour
* LR - S IE o
Title (General Chemistry Laboratory (1)) Required / Option Required
= 3% EF Instructor | fi3% & (TSAI, HUNG-YIN)

A2 3 i (Brief course description)

feb Fu - Eymp 32,50 FHREFCETRRIDZIRNRY FHRAFI N EFTHEICE I
BEFLRFEAXP TR -

AT T General Chemistry Experiment
Course keywords

#HAZPN % (Course Contents) :

Experiment 1 The Thermodynamics of the Dissolution of Borax
Experiment 2 Potentiometric Analysis

Experiment 3 Determination of the Content of Phosphoric Acid by conductivity measurement
Experiment 4 Transition metal Complexes

Experiment 5 Synthesis of trans-[Co(en)2CI2]ClI

Experiment 6 Kinetics of the Acid Hydrolysis of trans-[Co(en)2CI2]CI
Experiment 7 Aspirin Synthesis and Analysis

Experiment 8 Synthesis and characterization of acetaminophen
Experiment 9 Gold Nanoparticles: Preparations and Their UV-Vis spectra
Experiment 10 Distillation — Separation of a Mixture
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W&~ g &4 aeg k 107 £ 42§ 1 (Course Information)

e 10720PHYS113405 L 3 PR i 4
Course Number Credit Class hour
F* F i@ B = (PHYS ibre 2 R ig F if) [ g &
Title General Physics B (11):Course code:PHYS Required / Option Required
i 2% fF Instructor | %% * (LO, RONG-LI)

A% f§ 1t (Brief course description)

Az f§ it (Brief course description)

Physics is the fundamental science, at once fascinating, challenging, and subtle — and yet simple in a way that reflects
the few basic principles that govern the physical universe. Our goal is to bring this sense of physics alive for students
in a range of academic disciplines who need a solid calculus-ba<x>sed physics course — whether they're engineers,
physics majors, premeds, biologists, chemists, mathematicians, computer scientists, or other majors.

BeAr b 4T Electromagnetism( % 2 £ ); Maxwell’s equations( .5 5. 27 = f = 42354 );Special relativity(4#
Course keywords 740 %13 );Black body radiation( 2. 48 £5 #4);Matter waves(4~ & it );Particle-wave duality(#-
+ - # B £ 14);Uncertainty principle(ie] % # jm 32 );Schrodinger equation(## = = 42
79);Tunneling effect(% "% »< &)

#Azp 7 (Course Contents) : Ch 26 Magnetism: Force and Field

Ch 20Electric Charge, Force, and Field Ch 27 Electromagnetic Induction 04/26(3 )

Ch 21Gauss’s Law Ch 28 Alternating-Current Circuits

Ch 22Electric Potential Ch 29 Maxwell’s Equations and Electromagnetic Waves
Ch 23 Electrostatic Energy and Capacitors Ch 33 Relativity

Ch 24 Electric Current Ch 34 Particles and Waves

Ch 25 Electric Circuits Ch 35 Quantum Mechanics

Fzf&E~8 &4 ra1egd 107 # %427 3 (Course Information)

e 10720PHYS$102003 S 1 J 2P i 4
Course Number Credit Class hour
£ ¥ 3 $ 32 % - (M5678 ¥ iE 1) L4 &
Title Required / Option Required
iz 3% E7 Instructor = ZR(WANG, LI-BANG)

A2 [ it (Brief course description)

?‘\E'Hi%éi@?%%”%’*E%Iméﬁcﬁz“ HEY ISR R o R G > TTRE 2 REF R T
FPRE~E M BIE ok TR 2 iﬁ*ﬁ—"ﬁ&%ﬁ:gaéﬁrﬂﬁgmﬁmﬂ 4 graE 2 R Sy A
ﬁfﬁs*i 4ot ?EF—'Q’-&?; ERAARE ?ﬁ’ﬁv%‘f AR F e BY R ES L P REER DA AR
%o TEYNAETE BE TRERE A AT FTRAZITRE S FRECRFEAHSI IR ANEY o F
%ﬁdaﬁﬂﬁﬂ"ﬁ%ﬁiﬁﬁﬁpz@pm&%n&ﬁ%4%§ﬂ%#’%kﬁh%%? EEE
AR REZ B ot AR TA P - B R RIINE A BEF TP ILFT R R AT R
Z?i Froous it m ek 4§ 2 g Y A rf R o

ﬂ»?,‘i“l

AL 45 47 312 physics, ¥ 5% experiment, ¥ ¥ electricity,Z % magnetism, 7 2 % Electromagnetism,
Course keywords

% & Optics
@Az % (Course Contents) : F% 7 i A EE2 RC & RLC s (RC
ol T REFFowe it (The Ammeter, and RLC Circuits)
Voltmeter and Ohmmeter) T8 AT A& LREEN AL
¥ % 2 ® i+ * I (The Current Balance) (Demonstrattions E)
3 Tk ‘3?_1 i¥ o 7@ ¢7 3% ¥ (Analog oscilloscope) ¥ % 9 J7i* i 3% % B (Helmholtz Coils)
B4 FAA% T BETESE (Demonstrattions D) | # & 10 # 5. 4 + #F S (Michelson interference)
F%5 T =8B (The Electric Field) o1l @ R+ R E R & W5 F B (Atomic
F % 6 kit - iR * i fosest(Optical Experiment) | Spectrum and Planck constant)
PH12 Frsk: LKTHTRPFEER
(Demonstrattions F)
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107 T rp L 5T

FzfEr 8 &4 oy k107 # e F 3 (Course Information)

FLEL 10720PME 500000 5 n 1 PP dic 2
Course Number Credit Class hour
B 2 & [3E &%
Title Seminar Required / Optional Required
= 3 F7 Instructor | % & % (LEE, CHANG-CHUN)

A2 3 i (Brief course description)

p%%.?—ﬁ-‘éh; ﬁ&ﬁj %i%,: /FH’“”TF?'?”TV“ p%ﬁi’l"&gf’r—”\ ’4"\ j 2 JF&’@—ELE]P\ ?F%#Erﬁg
agi*m%’z"\é}iil AR PP B H 3 A kA -

HATM 4T Seminar
Course keywords

#HAZPN 7 (Course Contents) :
AR M AT b R
ARARZ AT E e IR RIGEC TR 2 R R AL
1-*%??9%%m¢ VA5 %’—%&QQH%QM%’&ﬁiiﬁiﬁ%oiﬁﬁw&ﬁab’@
FH L EEF 599 4 o
2. AgcARs 9 1541w F (155 )W AS I A F TR A X g 438 WhA o
3 F AR AL - R L B W?#Lﬁ““'*%°“ﬁﬂ@ﬁﬁém4Nm%o
ForE FES 2 T b5 B HR D 1 42— @044;,605 % 2610 %
4. aﬁifﬁ’ﬂ’ﬂﬁﬂ W N AL A - G MR e s (BB ebe ) o lg_aztﬁ B4 4eA FrLEB
°*’i FFJ‘»WF?;“’;'*”“F”FJF WA KL ERT NE B HEGE WHE - HRL c AFAE A
BB LR @RA LIS /,,\(15%)
5. Flic 2 uﬁc’ Fod o i s Fdes (4 EZFEG ) 0B - 4010 A o iRE
AL AR = *’uﬂiﬁ

FzgEs g &4 Rraed k107 £ Fofe 7 3 (Course Information)

FLEL 10720PME 512200 @S 3 2P e 3
Course Number Credit Class hour
E e E3 S & [3E F
Title Heat Convection Required / Optional Optional
iz 2k EF Instructor | %:id 57(LIOU, TONG-MIIN)

A2 {3 i (Brief course description)

#mﬁ%ﬁsﬂﬁﬁﬁﬁﬁ?ﬁ@ﬁ%ﬁ~ﬁé%?lﬁi%?&$*ﬁﬁ:f”‘&\@aikﬁé
FERA RSB R R R BB RR R AT AR D e dp R HBE A R S R A
iRt o ApEA R BE TR EA N o

WAL 4T 5 #1 ¥4 @ (Forced Convection Heat Transfer); p 22 4+/n4 @ (Natural
Course keywords | Convection Heat Transfer); i# % % /7 # & (Boundary lay-er Heat Transfer) ; & /i £ #
(Duct Heat Transfer); p d 4 *» ;i# @ (Free Shear Flow Heat Transfer); A /i i#
(Laminar Heat Transfer); % /4t @ (Turbulent Heat Transfer)

#HAzp % (Course Contents) :

Chapter 1 Governing Equations

Chapter 2 Forced Convection (Laminar)
Chapter 3 Forced Convection (Turbulent)
Chapter 4 Natural Convection (Laminar)
Chapter 5 Natural Convection (Turbulent)
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FzfEr 8 &4 oy« 107 # 2§ 3 (Course Information)

FLEL 10720PME 512300 55 3 PP dic 3
Course Number Credit Class hour
kv TFEHF LI R & [3E 13 iE
Title Cooling Systems for Electronic Equipment Required / Optional Optional
= 3% FF Instructor | 2 3" & (WONG, SHWIN-CHUNG)

A% f§ it (Brief course description)

AR FEFAIP R P FRET I EGAEEAF B B BB BH A A
;75\;}5%@%{9 fg_gﬁ?;é‘:%" ‘?%i#\,@%ﬁ?g\ F?;}_':‘ M%LL:F;’;;I:T_:{ s H ,{,,;E):& , %ﬁlﬁékﬁi%?ﬁ‘* s rﬂﬁ”/lf
BRSO TRARSR HA ORI EHL AR - LIS

TRATRE 4 F
Course keywords

Electronics Cooling, Thermal Management, Heat Sink, Heat Pipe, Evaporation and
Condensation, Data Center Cooling

4z % (Course Contents) :

1.Introduction to Thermal Management of Electronic
2.Equipment (AR#1, #2)

3.Review of Heat Transfer

4.Contact Resistance and Thermal Interface Materials
(AR#3)

5.Heat Spreading

6.Introduction to Fans

7.Heatsinks (AR#4, HW)

8.Midterm Exam

9.Phase-Change Heat Transfer

10.Boiling and Condensation

11.Thin Film Evaporation

12.Phase-Change Devices—Heat Pipe, Vapor
13.Chamber, Thermosyphon, LHP, and PHP
14.Evaporation and Condensation Process in Heat Pipe
Wicks

15.Two-phase Flow and Heat Transfer in
16.Microchannels

17.Thermal Management of Smart Phones (invited
speaker)

18.Thermal Management of Servers and Data Centers
(invited speaker) (AR#5)

19.Final Report and Presentation

FzfE+ 5 &4 paed i 107 £ %427 7 (Course Information)

R 10720PME 512800 EDS 3 e 3
Course Number Credit Class hour
E RS o G B RN - S ) %
Title Heat exchangers and System simulation of HVAC Required / Optional Optional
i 2% f7 Instructor | Ft 32 2 (CHEN, LI-TING)

A% f§ 1t (Brief course description)

This course is designed to teach the students from the basic laws of thermodynamics and principles of refrigeration,airconditioning
and heat exchangers and combine these three topics to a text of hvac system design/analysis. this training is not only learning how
to design or select the component but also learning how to do system simulation and analysis.

AR 4
Course keywords

this course is designed to teach the students from the basic laws of thermodynamics

#Azp % (Course Contents) :
1. Thermodynamics and cycles
carnot cycle/lorenz cycle
vapor compression refrigeration cycle
simple cycle
cycle with subcooling and superheating
regenerative cycle
cycle using pure refrigerant
cycle using zeotropic refrigerant
2. Thermodynamics of compression and compressor
performance
isentropic compression with ideal gas assumption
compression in superheating region
volumetric efficiency
power and peak power in cool-down process
two stage compression and intercooling
unloading of compressors
compressor performance table,curve and equations
3. Expansion devices
thermostatic expansion valve
calculation of capillary tubes

4. Two stage refrigeration cycle and methods of intercooling
economizer cycle for improving cop

5. Heat exchangers in hvac system

6. Heat exchangers
design theorey of heat exchangers
calculation of overall heat transfer coefficients
effectiveness
rating equation of condenser and evaporator

7. Air conditioning
psychrometrics and calculation of air properties
typical airconditioning process and psychrometric chart

cooling load

8. Combined heat and mass transfer between moist air and
wetted surface cooling and dehumidifying coil

9. Compression refrigeration system analysis and simulation
rating equations of components
calculation of balance point programming

10. Refrigeration system for air property control

11. Simulation of air conditioner

12. Energy saving and improving cop

13. Case study

14. Special topics
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MzfE+ 5 &4 praed kb 107 & %427 7 (Course Information)

e 10720PME 512900 @S 3 Ee s SLE S 3
Course Number Credit Class hour
Bt E AR R & [3E g iE
Title Sustainable Energy System Required / Optional Optional
i 3% F7 Instructor | Z B 2 (LEE, MING-TSANG)

A% fi i (Brief course description)

The primary goal of this course is to provide students with an understanding of the Thermodynamics, Fluid Mechanics, and Heat
and Mass Transfer principles that govern energy conversion processes of different types, with an emphasis on renewable and
sustainable energy systems. The lecture integrates the topics of storage, transfer, and conversion of energy. This course will also
introduce basic and practical computational methods for modeling the performance of energy conversion processes, devices and
systems. This course is a capstone for upper level engineering students, synthesizing thermodynamics, fluid dynamics, heat transfer
and computational analysis tools to facilitate energy engineering analysis, design and optimization.

AT AT Renewable energy, Energy conversion, Thermal system design, Energy efficiency, Heat exchanger
Course keywords
#Az ) % (Course Contents) : 9. Midterm
1. Introduction of course, The basics of renewable and sustainable | 10. Numerical analysis and simulation basics
energy 11. Solar electric and solar thermal energy systems
2. Energy basics, Review of thermodynamics and thermosystems 12. Wind, Hydropower, Wave and Tidal energy systems
3. Review of heat conduction and Fluid dynamics 13. Oceanthermal and Geothermal energy systems
4. Review of convective heat transfer, Thermal radiation and Mass | 14. Hydrogen energy, Biomass energy
transfer 15. Nanotechnology for renewable and sustainable energy
5. Energy conversion, storage and distributions 16. Project preview and group discussion
6. Heat exchanger design 17. Other topics of current status and future prospects of
7. Overview of HVAC system and thermal comfort, Building heat | sustainable
loss and gain energy
8. Overview of thermosystem simulation and optimization 18. Project presentation

FzgEs g &4 BRraed k107 £ FofeF 7 (Course Information)

FLEL 10720PME 514200 LE@N 3 2 PF i 3
Course Number Credit Class hour
E e R RIS [ i3 F
Title Jet Propulsion Required / Optional Optional
ix 3% §F Instructor | # -] i7(CHIANG, HSIAO-WEI)

A% f§ 1t (Brief course description)

N BRI § AL L B B B ML B A REE R -
AR KE P Jf%—ft@:‘“}# BPAHIE kA2 A ARG 4 R RAF AL 34 TEOd AARE2
B2 m f R S AT Y 0 A AL B FB P G P R SREA R R g0 R
FAARGE - IR L B 4 SR R AT, BT RS R, RS L A AR
WA f gt kb EE RILE -

WATR 4T gas turbine, propulsion, jet engine, turbomachinery, rocket
Course keywords
#HAzp % (Course Contents) : Chapter 6 Combustion Chambers and Afterburners
Chapter 1 Introduction Chapter 7 Axial Compressor Aerodynamics
Chapter 2 Compressible flow review Chapter 8 Centrifugal Compressor Aerodynamics
Chapter 3 Engine Thrust and Performance Parameters | Chapter 9 Aerothermo-dynamics of Gas Turbines
Chapter 4 Gas Turbine Engine Cycle Analysis Chapter 10 Chemical Rockets and Hypersonic
Chapter 5 Aircraft Engine Inlets and Nozzles Propulsion
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FzfsE+ 8 &4 syt 107 £ A2 F 3t (Course Information)

FeE 10720PME 517000 5 3 PP i 3
Course Number Credit Class hour
B e % Vi AR & [3E iE
Title Thermo-fluidics in Bio-MEMS Required / Optional Optional
= 3% FF Instructor | 4%:% = (YAO, DA-JENG)

A% f§ it (Brief course description)

BRAR G HC R RBGRPT LD FAR S 6 L AP LY P F R REGEEG L, &8 R
BLER 2 FRY L AEH T BERHE e FuI T 2RAB YA WY T

HATRE 4T Mook % s(microfluidics), #c 2 4 47 % sL(MicroTAS), # %5 % % (Bio Chip or Lab
Course keywords ona Chip), #® * ¥l (Microvalve and Micropump), and & % 42
(Microfabrication).

#HAZP % (Course Contents) :

1.Introduction

2.Review of fluid mechanics and heat transfer
3.Silicon, glass, and polymer fabrication (precision machining platforms)
4.Flow control: microvalves and micropumps
5.DNA movies

6.Bio-sample preparation and collection
7.Biomedical transportation, separation and mixing )
8.Detection and Biosensor

9.Lab-on-Chip System

10. Final presentation
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MzfE+ 5 &4 praed kb 107 & %427 7 (Course Information)

e 10720PME 519100 @S 3 Ee s SLE S 3
Course Number Credit Class hour
kv T e > A2 & [3E 13 e
Title Partial Differential Equations Required / Optional Optional
i 3%k% F7 Instructor | #F % & (LAl, CHUN-LIANG)

342 f§ i (Brief course description)

L.Introduction 2.First Order Partial Differential Equations 3.The Cauchy Problem and Hyperbolic Equations
4.Convolution and Parabolic Equations 5.Potential Theory and Elliptic Equations 6.The Method of Separation of
Variables Applicable to Initial-Boundary Value Problems 7.Problems on Unbounded Domains and Integral Transforms
8.Green's Functions for Partial Differential Equations

PRARM T
Course keywords
Az % (Course Contents) : 1 Complex-Variable Methods
Introduction 2 Green*s Identities
1 Definitions and Terminologies 3 Properties of Harmonic Functions in Bounded Regions
2 Mathematical Modeling 4 The Mean-Value Property of Harmonic Functions
3 Classification of Second-Order Partial Differential 5 Solution of the Potential Equation for a Circle
Equat Unbounded Domains
First Order Partial Differential Equations Problems
1 The Constant Coefficient Equation 1 Separation of Variables
2 The Linear Equation 2 Nonhomogeneous Problems
3 The Quasi-Linear Equation 3 Higher Dimensional Problems
4 Generalized Solutions 4 |llustrations
5 Systems of First-Order Equations Problems on Unbounded Domains and Integral
The Cauchy Problem and Hyperbolic Equations Transforms
1 Cauchy-Kowalewskei Theorem 1 Brief Reviews of Fourier, Laplace, and Hankci
2 The Cauchy Problem for Homogeneous Wave Transforms
Equation 2 Problems on Unbounded Domains
3 Initial-Boundary Value Problem 3 Problems on Semi-bounded Domains
4 The Cauchy Problem for Nonhomogeneous Wave Green's Functions for Partial Differential Equations
Equat 1 The Adjoint Operator
5 Riemann's Method 2 I*hc Delta Function
Convolution and Parabolic Equations 3 The Green's Function Method
1 Heat Equation 4 Principle Solutions
2 The Dirac-Delta Function 5 Green's Function Method For The Laplace Operator
3 Scaling Method and Heat Kernel 6 Green's Function Method For The Helmholtz Operator
4 General Initial Value Problem (Cauchy Problem) 7 Green's Function Method For The Diffusion Operator
5 Self-Similarity Solutions 8 Green's Function Method For The Wave Operator
6 The Weak Maximum Principle 9 The Eigenfunction Method
7 Comparison of Waves and Diffusions
Potential Theory and Elliptic Equations
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FzfEr 8 &4 oy« 107 # 2§ 3 (Course Information)

FLEL 10720PME 520100 55 3 P3P i 3
Course Number Credit Class hour
kv U eI L) & [3E 3 iE
Title Linear System Theory Required / Optional Optional
iz 3% f7 Instructor | v P % (BAI, MING-SIAN)

A% f§ it (Brief course description)

This course covers theory and design of linear systems. Mathematical desc<x>riptions of linear systems using
state-space equations are introduced. Notions of controllability and observability are covered. Design using state
feedback and estimation is discussed.

HATRE 4T linear systems, state-space equations, controllability, observability, state feedback and
Course keywords estimation

#HAZPN 7 (Course Contents) :

. Introduction

. Mathematical descriptions of systems

. Linear algebra

. State-space solutions and realizations

. Stability

. Controllability and observability

. Minimal realizations and coprime fractions
. State feedback and estimators

O~NO O~ WN B

Fzg&Es g &4 BRaed k107 £ Fofe 7 7 (Course Information)

FLEL 10720PME 523300 LE@N 3 2P i 3
Course Number Credit Class hour
*r 2 5};5 Vg " [ i3 F
Title Biomedical Microsystem Required / Optional Optional
= 3% EF Instructor | % i ¢ (HONG, CHIEN-CHONG)

A2 3 i (Brief course description)

The course is designed to introduce students to the fundamentals of BioMEMS and lab-on-a-chip (LOC). Basic
concepts of micro/nano fabrication of BioMEMS, microfluidic devices, on-chip biochemical detection
techniques, and integration of lab-on-a-chip will be introduced and discussed. Various BioMEMS devices, lab-
on-a-chip, UTAS and their applications will be covered. Students will gain a broad perspective in the area of
micro/nano systems for biomedical and chemical applications.

PRALRE 4 F BioMEMS, Microfluidics, Lab on a Chip, Nanofluidics, Biomedical Microsystem
Course keywords

Az % (Course Contents) :

. Introduction to Biomedical Microsystems
. Semiconductor/MEMS Fabrication

. Polymer Micro/Nano Fabrication

. Polymer Microactuators

. Microfluidic Components and Systems

. Nanofluidic components and Systems

. Interfacing and System Integration

. MicroTAS and Lab on a Chip

O~NO O~ WN B
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FzfEr 8 &4 oy« 107 # 2§ 3 (Course Information)

FLEL 10720PME 525300 L@ 3 P3P i 3
Course Number Credit Class hour
B e Tin K E A & [3E 13 i
Title Design and Control of AC Electric Machines Required / Optional Optional
= 3% FF Instructor | 7 #&T(TING CHIA-MIN)

A% f§ it (Brief course description)

FALe ZZ BN RBEMS IR RBSEH O F T I o S ER A& AR T
BRR O XA R GEER ﬁxw%@ﬁé‘n B Bo AT R ERF - ABE IR
R RREPREE - REREES 7 T Vk’%ﬁﬁ‘ﬁ oo T WAl FRBRTIERER NN R
A B i indli & '“v“i‘_ q_’rT"JI; Ao X e 33 Bl R RET BRI RGeS
FlAe R A E (A E L BE 4 yff 5 %i;z“ﬁﬁﬁﬁﬁw [ N RN L i F e
rtr BE AT L Jilv‘af”ﬁﬂ‘@ Fwﬁ CE MR IR R R AR Y R
12 Matlab ¥2 ANSYS #icd8 2 4 -
B e vector control,permanent magnet brushless motor,induction motor,electric
Course keywords drive,sensorless control,electric machine
AP B (Course Contents) : 9. RS E® -1
LR BTyl [ poidlA# |10 & RS ER 2/ VF B E &4
)ﬁli/?_ﬂ#gglg}dwﬁﬁ 11 BB ER3 3/ R RS LF LR
2. BEHBEE AL [ 525w 12 RS ER 4 B RS SN
3. REEMEERT -1 13. B & 5 L= #4 7 (Matlab / ANSYS)
4, XEEMEER 2/ LT B 2 14. ¢ ¥ | RS L L 3EHR
5. A&k B ERk -3/SVPWM 15. % ix mﬁ&'ﬁ'ﬁ 1/ 3544
6. ABEM S EKT 4] RS EER 16. R H-2 &2 R4
7. NEE R 5 & e 17 (Matlab / ANSYS) 17, 2 7n 2 412 B4 7 & 3k 3 (Matlab / PSIM)
8. #¢ ¥ | REBEEHHER 18. #p k¥ | Bdsdid| LI
WMzjgE~§ &4 pRraag ;0 107 & 42§ 2 (Course Information)
FLE 10720PME 525600 @ 3 2P i 3
Course Number Credit Class hour
*i BEWEAZAR D LAY & [HE 13 ]
Title Special Topics in Mobile Robots and Self- Required / Optional Optional
Driving Cars
ix 2% f# Instructor | ¥ z£i=(YEH, TING-JEN)

A2 3 i (Brief course description)

AL i (Brief course description)

This course introduces students to localization, mapping, planning and control of mobile robots and self-driving
cars from the probabilistic perspective. Topics include recursive state estimation, Gaussian filters, non-parametric
filters, robot motion and perception, localization, mapping, SLAM (simultaneous localization and mapping),
obstacle avoidance, navigation, and so on. Laboratory assignments provide hands-on experience with servo
drives, sensors, interface circuitry, and microprocessor-based real-time control, Robot Operating System (ROS)
programming. Students will build a working mobile robot system in a group-based term project.

PRALRE 4 F Mobile Robots, Recursive State Estimation, Localization, Mapping, Navigation
Course keywords
Az % (Course Contents) : 6. Gaussian and Nonparametric Filters
1. Introduction 7. Motion
2. Actuators, Drive Systems 8. Perception
3. Mobile Robot Basics 9. Localization
4. Navigation 10. Mapping
5. Recursive State Estimation
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FzfE L8 &4 oy k107 # e F 3 (Course Information)

FLEL 10720PME 527000 g5 3 PP i 3
Course Number Credit Class hour
B B TR A ATE R R [ 13 #
Title Digital Circuit Analysis and Design Required / Optional Optional
ix 3% EF Instructor | % -X % (CHOU, YUNG-FA)

A2 3 i (Brief course description)

This course provides an overview of digital circuit design. Topics include fundamental concept and operation of
CMOS device, semiconductor manufacturing, logic design methods, combinational circuit, clocked logic circuits,
sequential circuits, transmission gates, memory design (SRAM, DRAM, ROM, Flash memory), and some
selected digital circuits. Students who choose this course must have backgrounds in Electronics | and II. It is
better if students know how to run HSPICE and Verilog simulation.

BATR AT digital circuit, # =T ¥, CMOS, 7 4 ;% £ % i+ L ¥4, logic design, #4E%
Course keywords 3+, gate, transistor

#HAZPN 7 (Course Contents) :

. Introduction

. CMOS Circuit

. Logic Design Fundamental

. Combinational Circuit

. Sequential Circuits

. Transmission Gates

. Memory design

. Layout, EDA tools & simulation

O~NO O~ WN B

WMzjgE~g &4 pRraag k0 107 & 42§ 2 (Course Information)

FEL PME 534800 2 3 2 i 3
Course Number Credit Class hour
e e D 7
Title Mechanics of Composite Materials Required / Optional Optional
iz 3£ FF Instructor | ¥ F % (YEH, MENG-KAO)

A% f§ 1t (Brief course description)

This course includes the analysis of both micromechanical and macromechanical behavior of fiber-reinforced
composite materials, and applications. The following topics are included in this course: (1) Introduction (fibers,
matrices and nanocomposites); (2) Lamina Stress-Strain Relationship (Macromechanics); (3) Effective Moduli
of Lamina (Micromechanics); (4) Strength Criteria of Lamina; (5) Analysis of Lamina Hygrothermal Behavior;
(6) Discontinuous Fiber-Reinforced Lamina; (7) Analysis of Laminates (CLT-Bending, Buckling); (8) Dynamic
Behavior of Laminates; (9) Mechanical Testing of Composites.

BA R 45 fibers, matrices, nanocomposites, analysis of lamina, strength criteria of lamina,
Course keywords analysis of laminates, mechanical testing of composites

#HAzp % (Course Contents) :

. Introduction (fibers, matrices and nanocomposites)

. Lamina Stress-Strain Relationship (Macromechanics)
. Effective Moduli of Lamina (Micromechanics)

. Strength Criteria of Lamina

. Analysis of Lamina Hygrothermal Behavior

. Discontinuous Fiber-Reinforced Lamina

. Analysis of Laminates (CLT-Bending, Buckling)

. Dynamic Behavior of Laminates

. Mechanical Testing of Composites

O©CoOoO~NOoO Ok~ WNBE
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FzfEr 8 &4 oy« 107 # 2§ 3 (Course Information)

FLE 10720PME 535000 55 3 PP dic 3
Course Number Credit Class hour
ES THHES Bk " [ i3 F
Title Fundamental Mechanics of Electronic Packaging | Required / Optional Optional
= 3% EF Instructor | ;= & % (CHIANG, KUO-NING)

A% f§ it (Brief course description)

This course, Introduction to mechanics of electronic packaging, will give an introduction on conventional and
advanced electronic packaging technology, structure design, material characteristics, analysis and predict the
mechanical behavior of components under thermal loading.

HARR 4T Electronic packaging, # = % - Thermal and Mechanical Behavior ~ % % £2 $1 {7
Course keywords % ~ Future Trends ~ & % 48 %
Az % (Course Contents) : 5.Mechanical design, fracture mechanics and finite
1.Introduction to Electronic/MEMS Packages element for packaging Technologies
- Functions and requirements of an electronic/MEMS | 6.A brief introduction to Ball Grid Array (BGA) -
packages Flip Chip, Chip Scale and Wafer Level packaging
- The typical electronic/MEMS packages 7.Thermal performance in Electronic/ MEMS
- Chip, chip carrier, substrate Packages
- Material science considerations 8.Prediction of solder joint geometry
2.Electronic/MEMS Packaging architectures 9.Reliability Analysis
3.Wafer and Chip 10.Future Trends of Electronic/MEMS Packaging
4.Chip attachment, wire bonding, wafer bonding, Technologies
single  chip module and MCM

Fzg&Es g &4 BRaed k107 £ FfeF 1 (Course Information)

FLEL 10720PME 543100 LE@N 3 2P i 3
Course Number Credit Class hour
E e T Had et flig B AL & [RE 1 iF
Title Special Topics in Computer-Aided Required / Optional Optional
Manufacturing
= 3% E7 Instructor | & 472 (TSAO, CHE-CHIH)

A% f§ 1t (Brief course description)

objectives of this course are for students: 1. To obtain an introductory understanding about the state of arts in
selected topics related to modern manufacturing processes and equipment, especially those involving extensive
use of computer control and software. 2. To learn about some basic physical and engineering principles and
issues in these processes and equipment. 3. To learn to use a basic CAD/CAM software tool (SolidWorks); and
use the tool to make a design of a product part, a design of a mold for making the product part, and to make the
part using a virtual and a physical machine tool (with permission of resources). 4. To practice searching,
reading, and reporting about industrial/product information and academic research papers about these processes
and equipment. Possible topics to be studied will be selected from within the following areas: 1. 3D printing
processes and machines 2. 5-axis CNC machine tools 3. Measurements and sensors for precision manufact

BA R 45 Special Projects, Computer, Manufacturing,
Course keywords

#HAzp % (Course Contents) :

1. Instructor lectures

2. Students software learning classes

3. Students design and make projects

4. Students literature search, study and reports
5. Students oral presentations in English
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FzfEr 8 &4 oy« 107 # 2§ 3 (Course Information)

FLEL 10720PME 543600 @ 3 P3P i 3
Course Number Credit Class hour
E e Ea R L & [3E 13 E
Title Precision Machine Design (1) Required / Optional Optional
iz 2% fF Instructor | & 2 B(SUNG, CHENG-KUO )

A% f§ it (Brief course description)

A BRI AAITE P AR PSRN R e LA ITE L SIE A B ik AR
BEH PEHIBE AR LAL TEDPRE T EE L o P EhHaep ;“fﬁe URGRNEE S
PWEZETAR CEAAHARZ FRADTE - R*YEREFNF CHVSHARPE D CEFENHEAR PR
BORARRZALEERDE (R0 H M TE AL FL TR CEHE R - THEHP F TP
BB RS S PR S e R R A RN P T EY R L 1 AR
B A R BRE AN > UF B F S EAEN B e

PRARRE 4 F AR ARG B B R R R E R LGRS
Course keywords Precision machine, System design, Power and transmission system, Linear guideway,
Hydrostatic bearing

#HAZPN 7 (Course Contents) :

1.System Design Consideration

2.Bearings with Mechanical Contact between Elements
3.Bearings without Mechanical Contact between Elements
4.Power Generation and Transmission

&P

Lip # B MK Y (R R R

2AF B L B MR R (R AR FO)

FzgEs g &4 Rraed k107 £ Fofe 7 3 (Course Information)

FLEL 10720PME 543700 @ 3 2 i 3
Course Number Credit Class hour
E e FRARRG & [ 13 F
Title Design for Reliability Required / Optional Optional
= 3 FF Instructor | # ¢ m (SHAW, DEIN)

A% f§ 1t (Brief course description)

AFATH A R AR R A E E PR AL 22 ARV BPRBA R OB AH -

FRALRE 42 F probability, reliability, design
Course keywords

#AZPN % (Course Contents) :
1. Introduction ( Chapterl)

2. The Failure prevention (Chapter 5,6)

3. Shaft and Shaft Component (Chapter 7)

4. Screws, fasteners, and the design of nonpermanent joints (Chapter 8)
5. Welding, bonding, and design of permanent joints (Chapter 9)

6. Springs (Chapter 10)

7. Rolling contact bearing element bearing (Chapter 11)

8. Lubrication and Journal Bearing (Chapter 12)

9. Clutch, Breaks, Couplings, and Flywheel (Chapter 16)

10. Flexible Mechanical Element (Chapter 17)
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FzfEr 8 &4 oy« 107 # 2§ 3 (Course Information)

FLEL 10720PME 544200 L@ 3 P3P i 3
Course Number Credit Class hour
B e R Y & [3E F
Title Micro and Nano Fabrication Technology Required / Optional Optional
iz 2% fF Instructor | &= ¢ (FU, CHIEN-CHUNG)

A% f§ it (Brief course description)

AFAREE LIGA Hisehg B, - - H A AFF L0 L MR K e 21 3, ¢ 7 3 BN
(Lithography), % =+ & i #:(E-beam Lithography), &t & ##(lon-beam Lithography), * J& ;% &t 4 %]
(Reactive lon Etching), 7 4%(Electroplating), = 3|#t#(Molding), &3+ % & (Two-Photon Polymerization)
AT EREG S R ASML en® o et 07 2 1 RSB, R a HkE K e Jl, 50T

AT 4T Micro and Nano Fabrication Technology, Lithography, E-beam, Reactive lon Etching,
Course keywords Electroplating, Two-Photon Polymerization
Az % (Course Contents) : 11. Nano 3D Lithography/ Topics on
1. Introduction and Opening the Course Advanced Lithography
2. fre g 12. SEM and Confocal Microscope (¥
3. X-Ray Mask and X-Ray Lithography | % HATE FI 3K
4. X-Ray Mask and X-Ray Lithography Il 13. Mid-Term Report |
5. X-Ray Mask and X-Ray Lithography I11 14. Mid-Term Report |1
6. Galvanic Deposition 15, 27 S & AoFd (e 8 B,
7. F IR CRF LA P L § )
8. Mid-Term 16. Final Exam
9. Plastic Molding in the LIGA Process
10. Variations and Additional Steps of the LIGA Process

WMzjgE~g &4 pRraag ki 107 & 42§ 3 (Course Information)

FLEL 10720PME 544300 @ 3 PP i 3
Course Number Credit Class hour
E e kn+ & & [ 13 F
Title Opto Electronics Required / Optional Optional
T 3% F* Instructor | %7 @ (LO, CHENG-YAO)

A% f§ 1t (Brief course description)

The goal of this course is to provide the background knowledge for understanding the working principles of
various optoelectronic devices, as well as their applications. Starting from the fundamentals such as wave
properties of light, solid state physics and polarization, followed by optoelectronics devices, including light
emitting, detection, modulation and transmission devices, students may expect to gain sufficient concepts of
optoelectronics for their own studies.

WATR 4T Modulation, optoelectronics, photonics, semiconductor, waveguide
Course keywords
FAzp 7 (Course Contents) - Week 9 — Fiber Optics and Waveguide (Chap. 2)
Week 1 — Wave and EM Optics (Chap. 1) Week 10 — Fiber Optics and Waveguide (Chap. 2)
Week 2 — Wave and EM Optics (Chap. 1) Week 11 — Light Emitting Diode (Chap. 3B)
Week 3 — Wave and EM Optics (Chap. 1) Week 12 — Laser (Chap. 4)
Week 4 — Homework 1 (Simulation for color | Week 13 — Photodetector (Chap. 5)
filter, 20%) Week 14 — Polarization and Modulation of Light (Chap. 6)

Week 5 — Semiconductor Optics (Chap. 3A) Week 15 — Polarization and Modulation of Light (Chap. 6)
Week 6 — Semiconductor Optics (Chap. 3A) Week 16 — Homework 2 (Simulation for polarizer, 20%)

Week 7 — Semiconductor Optics (Chap. 3A) Week 17 — Final Examination (30%)
Week 8 — Mid-term Examination (30%) Week 18 — Discussion for Homework 2 and Final

Week 9 — Discussion for Homework 1 and Examination
Mid-term Examination
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RMzj&sE~g &4 praag ;0 107 £ 42 F 31 (Course Information)

FLEL 10720PME 545200 @ 3 P i 3
Course Number Credit Class hour
B RS W & [ 13 F
Title Evolutionary Computation Required / Optional Optional
Z 3% f7 Instructor | = ' & (TING, CHUAN-KANG)

A2 3 i (Brief course description)

Evolutionary computation is a significant subfield of Al and serves as a powerful problem solver on search,
optimization, and machine learning problems. The technology has shown to be effective in intelligent
machinery and manufacturing, e.g., parameter optimization, robotics, structure optimization, and CFD. This
course provides an introduction to the algorithms, theory, and application of evolutionary computation geared
towards the students who are interested in development and/or application of the subject. Topics in algorithms
and theory include genetic algorithms, evolution strategies, genetic programming, parameter setting, and
Markov analysis. Topics in application include optimization, constraint handling, machine learning, and multi-
objective optimization.

HATRE 4T Evolutionary Computation, Artificial Intelligence, Evolutionary Optimization, Genetic
Course keywords Algorithm, metaheuristic Search, Multi-objective Optimization

#HAZPN 7 (Course Contents) :

. Introduction

. Search and Optimization in Al

. What is an Evolutionary Algorithm?

. Genetic Algorithms

. Evolution Strategies

. Genetic Programming

. Multi-objective Evolutionary Algorithms
. Theory

. Working with Evolutionary Algorithms

O©CoOoO~NoO Ok~ WwWN P

FzgEs g &4 Rrafed k107 £ Ffe 7 1 (Course Information)

FLEL 10720PME 550200 @S 3 P2 PF i 3
Course Number Credit Class hour
*r i%@i?‘]%—%ﬁi#’ﬂ?iﬁ & [ 13 F
Title Biosensors and Bioelectronics Required / Optional Optional
iZ 3% 7 Instructor | % i ¢ (HONG, CHIEN-CHONG)

A2 3 i (Brief course description)

The course is designed to provide the advanced students with knowledge and methods required for the design,
fabrication and characterization of biosensors and bioelectronics for biochemical, biomedical, clinical and
environmental applications. The fundamentals of molecular recognition, biomolecular immobilization,
transduction mechanism will be covered in the discussion of various biosensors. In addition, the basic electronic
biosignal conditioning circuits and processing methods will be introduced. The integration of bioelectronics with
biosensors and bioarrays will be discussed to build lab-on-a-chip systems.

HATM 4 F Biosensor, Microfluidic Chip, In-Vitro Diagnostic Chip, Bioelectronics, Micro/Nano
Course keywords Technology

#AZPN % (Course Contents) :

. Introduction to Biosensors and Bioelectronics

. Molecular Recognition and Bio-immobilization Principles

. Physicochemical Transduction Mechanisms for Biotransductions

. Characteristics and Applications of Biosensors

. Design, Fabrication, Microfluidics, and Signal Processing for Biosensors
. Label-Free Biosensing Technologies

. In-Vitro Diagnostics and Point-of-Care Testing

. Bioelectronics and Noise Analysis

O~NOO OB WN B
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Rzj&sE~g &4 praeg k0 107 £ 42 F 31 (Course Information)

FLEe 10720PME 550400 LN 3 P i 3
Course Number Credit Class hour
EXS F R 2 A T & [ 13 F
Title Microscopic properties of solids Required / Optional Optional
iZ 3% F7 Instructor | #f ¥+ B (LAI, MEI-FENG)

A% f§ it (Brief course description)

In this course, the microscopic properties of solids will be introduced through some theories and applications.
First, basic concepts of quantum mechanics will be given, and then crystal structures and energy band theory
will be elaborated. To show the students with concrete examples, some important microscopic properties in
semiconductors and magnetic materials will be introduced.

BAL R 45 Mo, TR, £ 45, S A4, i F, microscopic, solids, quantum mechanics,
Course keywords crystal structure, energy band

#HAZP % (Course Contents) :
1.Quantum mechanics

2.Crystal structure and crystal binding
3.Energy band

4.Semiconductors

5.Magnetic materials

WMzjgE~g &4 praag k0 107 & 42§ 3 (Course Information)

FLEL 10720PME 625000 2 3 2P i 3
Course Number Credit Class hour
E e e TR vt TP & [ 13 ]
Title Nonlinear Control systems Required / Optional Optional
ix 2% fF Instructor | ¥ z£i=(YEH, TING-JEN)

A2 3 i (Brief course description)

This is the first course to the nonlinear control systems theory, and is designed for the graduate students. The
course covers the analysis and design of nonlinear control systems.

BAL R 45 Nonlinear systems, Lyapunov theory, Sliding model control, Feedback linearization
Course keywords

#HAZPN % (Course Contents) :

. Introduction

. Two-dimensional systems

. Stability of equilibrium points

. Time-varying and perturbed systems
. Passivity

. Input-output stability

. Special nonlinear forms

. State-feedback stabilization

. Robust state-feedback stabilization
10. Nonlinear observers

11. Output feedback stabilization

12. Tracking and regulation

©Coo~Nouoh~wWwNPE
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FzfsE 8 #4 Ba1 a8k 107 & Fef i (Course Information)

FLEL 10720PME 634100 Lo 3 fod= 3
Course Number Credit Class hour
B34 L3 20 A & [3E 13 iE
Title Optimum Structural Design Required / Optional Optional
i k% {7 Instructor #® i1 & (CHENG, HSIEN-CHIE)

A% fi i (Brief course description)

This is a graduate course on optimal structural design and theory for engineering applications.

The course aims at providing the student with a first exposure to a rational integration of traditional design methodologies with
concepts and techniques of modern optimization theory and practice for

constrained/ unconstrained, single-objective/multi-objective optimization problems.

In addition, various design sensitivity analysis techniques are also included. Furthermore, existing engineering applications using
design optimization techniques are also addressed. In principle, the student learns to create appropriate mathematical optimization

models for structural desi

n problems, and to use analytical and computational technigues to solve them.

TRARE 4 F
Course keywords

#4210 % (Course Contents) :

1.0verview of Structural Optimization and Engineering
Optimization Applications

2.General Description of the Structure of Optimization
Problems-Design Variable, Objective, Constraint
3.Introduction of the Single/Multi-objective Optimization
Problems and Their Mathematical Formulation and Solution
Characteristics

4.Introduction of Calculus of Variation

5.Classical Tools in Structural Optimization (1)
6.Classical Tools in Structural Optimization (2)
7.Classical Tools in Structural Optimization(3)
8.Introduction of Mathematical Programming for
Unconstrained Function Minimization(1)

9.Introduction of Mathematical Programming for
Unconstrained Function Minimization(2)

10.Midterm examination Written test

11.Introduction of Mathematical Programming for Unconstrained
Function Minimization(3)

12.Introduction of Mathematical Programming for Unconstrained
Function Minimization(4)

13.Mathematical Programming for Constrained Function
Minimization(1)

14. Mathematical Programming for Constrained Function
Minimization(2)

15.Mathematical Programming for Constrained Function
Minimization(3)

16.Design Sensitivity

17.Genetic Algorithm

18.Final presentation of term project Term paper and oral
presentation

Rz FE+ 8 &4 BRraegd 107 & FfFn(Course Information)

FLEL 10720PME 635000 @ 3 s L 3
Course Number Credit Class hour
ERS FRE AL & [iE 13 E
Title Applications of Finite Element Method Required / Optional Optional
T 2% fF Instructor % 42 % (LEE, MING-HSIAO)

A2 f§ 1 (Brief course description)

PE R AR PEL ARl pLE R ALY

— PRI
A G drenT

2 UH AR AR LR BB v s REE A

Bzaiqe Renpmp ea My PERE > 2 S 1 RAPFHRE T T AP a B o fb%%w A A I

22l
Ea

b dofr X AES A2 fe* FOUE Ak Ap B AR >

FHERAEMAEITRD > REE O fE3F
kg APRE AR S Lo

BB 3R L R L A e &Y o ks R
A3 UE Ak (PMES34300) HALA G M2 L ATH » & 4580 fi ~ AU R B B RN AL %0 L% 4 5
bae s TR m > R A SRR Y c E R AR g g T L

sb s J’_’ %—;ﬁ—ﬁ

AR T 3
Course keywords

*TH ;2 Finite Element Method,# i 4 47,Dynamic Analysis, 2-4@ 14 4 7, Nonlinear Analysis

#Azp % (Course Contents) :

Application of FEM in dynamic analysis
(Me®B A2 PEa > 11 E o * 2 £ MANSYSZ
LS-DYNAE {7 # fi »~ 7 1)

1.FEM analysis procedures

2.Introduction to ANSY'S for dynamic analysis
3.Modal analysis

4.Harmonic analysis: frequency response
5.Transient dynamic analysis(implicit method)
6. Case study: motorcycle simulation

CEE IR S8 TP RTEY

7. Introduction to explicit method

8. Introduction to LS-DYNA for dynamic analysis

9.Case study: car crash simulation

(FEEoTd gL 17%)

2. Application of FEM in nonlinear structural analysis
(HB2hmmdr2 4 > N E doip i@ * 2 ZHANSYS
{7 A 17 155%)

1.Nonlinearities Overview : Introduction to nonlinear solution
options

2. Large deformation analysis

3. Material-plasticity nonlinear analysis

4. Contact analysis
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RMzj&sE~g &4 praag k0 107 £ 42 F 31 (Course Information)

FLEe 10720NEMS550200 25 3 P i 3
Course Number Credit Class hour
B VoreTE | Y Z
Title Introduction to Microfluidics Systems Required / Optional Optional
iZ 35 7 Instructor | 3 i B-(HSU, CHIA-HSIEN)

A2 3 i (Brief course description)

Microfluidics deals with the behavior, precise control and manipulation of fluids that are geometrically
constrained to a small, typically sub-millimeter scale. There has been a continuously increasing interest in
applying microfluidics in a wide spectrum of applications including inject printing, chemistry, material science,
biology and medicine. Introduction to Microfluidics Systems is a course designed to give students the
fundamentals of fluid mechanics and physics and chemistry principles associated with microfluidics systems with
a special emphasis on biological and medical applications.

HATR 4T Mg, 24 %54’#:(%}&?:, Mt i3, Microfluidics, BIOMEMS, Microfabrication

Course keywords

Az % (Course Contents) :
TOPIC/ACTIVITY

Week 1: Introduction to BioMEMS
Week 2: Introduction to BioOMEMS
Week 3: Introduction to Microfluidics
Week 4: Fluid mechanics

Week 5: Microfabrication

Week 6: Special topics in microfluidics-1
Week 7: Midterm exam

Week 8: Micropumps
Week 9: Microvalves

sciences

project report due

Week 10: Microfluidic separators
Week 11: Microfluidic biosensors
Week 12: Special topics in microfluidics-2

Week 13: Microfluidics in diagnostics and life

Week 14: Term project presentation
Week 15: Term project presentation Week 16: Term
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108 F =« § 3%

MzfE+ 5 &4 praed kb 108 £ 4427 71 (Course Information)

e 10810PME 101303 L@ 2 PP 3
Course Number Credit Class hour
ES 1EmE & [ 13 &
Title Engineering Drawing Required / Option Required
ix ¥ f7 Instructor | % F(LIU, CHUN-HSIEN)

A% f§ 1t (Brief course description)

*%ﬁ%éﬁiﬁ%ﬁ%ﬁAﬁﬂﬁﬁﬁﬁﬁﬁﬁ»lﬁﬁ?mﬁ?mwd’Jiﬁﬁiﬁ%ﬁ;—vﬁ&
Yﬁwi{ﬁﬁﬁ'*%?»—%%*ﬁa’wﬁﬁieﬁiﬁiwmvx Flet o A AR R R

ENE A EEGNE > B0 ERIUR EEE T T'F’éiﬂ»‘"ﬁf ﬂi‘i F“* B IR B A2 f'?:“«’?”
G OAR O TR ’rméﬂ*"al~ BRELAEMAISAL 21 2 AR EFARY EN= AR R EN- I
TATRE ST Engineering drawing, CAD, T *aif 843k 3+

Course keywords

#A2 % (Course Contents) :

HATIER LB AT D BT R [%]%,__m BB S %g $4 s ,‘“W%H iR R -
B4 FE RAURMRPEERT RS2 45 0 02 T 5 RFe = WRFZ Z% Rz 580 p 5,;,4@@@%#;&%
EEEE N TR e S 6@@%}5’*@_ 5 1y z,g;gﬁwaj;}&,ra N ’ﬁ”@ﬂ/gﬁmkf—? ?,?I—;:Tfﬁ i A
BB WA 0P AR R Aol M AR e R Eglii’iﬁxe‘.hikymﬁﬁb ce A LA L& T Ak
A d dgp 1T P R R RGR R R R FRIR R K4 5 ok E RIE i 4*\@#’)@% mﬁ%, o
évybﬁ%%ﬁ’“gﬁﬁj”“%%éiTk»*qugb#*?ﬂﬂ$M&“@§,vﬁ@ié%,diﬁwq {7 e
1A i kR S B R B RE LA e kiR KPR MR RSP LTS Ol § R F > HRE e
Farlehig o i 2Rk ORI F AR ¢ SEARBE P F 2 J-%E_Fﬁlfﬁﬁmi% R BATE h  DHE 2 AFE 2
B2 Bl s 2EeReLEE S R TLD ﬁwpwmgﬁmﬁAumCADmﬁItﬂk@ﬁ)m7 a o s
,Ié‘..rm,,\iﬁi g/—:-’l*\gj\-l-?]@%ﬁipﬂﬁf BB “rS}”h_, ﬁ%?#ﬂv ; p;\w’lgﬂ-\}%?’ i&‘lﬁ’bk’;fk IF‘mﬁe#ph. %
PECAERF RS EREHEIA S YTRELFT NN DR URSEL KT G hr 417 Eg]ﬁﬁl’— ER Rz E
LR AR R AR S 0 £ T S LR 6 SR R0 R R T LR 2
TN Kk S AR R R 3 ¢ OLY R B W FOE W S 8D st rﬂt“,i%ﬁfi%?’f% R
&4 2D# = 113D, - “‘*L?’L: * kAR h 5 ¥ ¢ Autodesk AutoCAD 2D/3D ik s ih & ¥ g ¥ 5T A B T
AutodeskInventor3D/2D i s, 0t B ¥ g $1 4 FF 2K B o B P Soe B E R A RS R R RSB B E S

RzfFEF+ g &4 praed k 108 £ %427 1 (Course Information)

FLEL 10810PME 101304 25 2 P i 3
Course Number Credit Class hour
ES 1 AERE [ 13 &
Title Engineering Drawing Required / Option Required
i 2% 7 Instructor | ¥%3F i (CUO, SHY-PIN)

A% f§ 1t (Brief course description)

1 f2BE ;f;ﬁi:bt:?'z’é* m%@ﬁié‘ v 8 R_A HR A ;‘ig—;?‘r%‘ﬁjﬁ_ii mgi\;}%ixf ; B E &h’g)ﬁ?h L d @iien
LTIERFARETREE o AGARRREL R ﬁrﬁﬂ@é*@ﬂﬁlﬂﬂﬁﬂﬁﬁ#Pﬁémﬁﬁ;%
At PRTRRE S HPAEREAER A Y 07 g Bty AUTODESK AutoCAD % Inventor > % ¥
T ME U 2D Te 2 A#HID MBI o LRI ERFIPEIREATE LA I AR ILRE L EN
Ao~ TR e di i AutoCAD 2 (25 ¥ i &) Inventor i #fdn £ = & 1 2B o g W -

B il e AUTOCAD, INVENTOR, Cpk, Critical to function, FAI
Course keywords

#Azp % (Course Contents) :

i\’é%ﬁiit/»\%;w’fﬁv’av—f PR AAIBBEHED > FIEZARE 3 B > B~ ¢ T

S AAMEIAZ FHIRY 5 ¥ 05 TN2DHAF W 0 ¢ 322DF 2 L FEALE ~ ¢ o HRLE Ble inE o % 2 2w

5 3D AT B> 1648 8T G W IDICIS WE B efz 0 A ey 1% 3DICI K WA Y m; i
AAER S CE A HAERFMET 2 FAr ‘f‘*f*“ﬁ%ﬁ%rﬁ oy giﬁ*‘@l@ﬂfﬂ 1A BE R I*&“*"@l:&’s

ﬁ'lfsglﬁ’-lircpklﬁ*“‘k’EL*)i ?ﬁ; ;—,ki)’%’;f ,ug}ggj;ss_}«;?ﬂsﬁ@#ﬁ7 "}’kPE'FE ﬁ _‘:'/{—\J_, T ksl

A AApI MG 2 4o $E £ T (Critical to functlon);_L Wig P Fm-

F - 3RO A AR AR40%, ¥ - R0 T 2D B 1k HA230%, ¥ 2 305> T Fe3DSE B 2 fo kB g 4 1 35A2.30% o
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FzfZE+ 8 &4 sy« 108 £ FdzF 3t (Course Information)
FE 10810PME 134101 E 2 PP B 2
Course Number Credit Class hour
Ea * 4 # - (Applied Mechanics 1) & [iE B & i
Title Required / Option Required

= 3% EF Instructor

¥ # % (YEH, MENG-KAO)

A% f§ it (Brief course description)

hAE: AL B 2

AA A RIFATEAKAMZF S T ERAE A B Ad - ¢ 5 L

General Principles 2. Force Vectors 3. Equilibrium of a Particle 4. Force System Resultants 5. Equilibrium of a
Rigid Body 6. Structural Analysis 7. Internal Forces 8. Friction 9. Center of Gravity and Centroid 10. Moments

of Inertia
AARM ST ¥4 B Statics, k|48, Rigid Body, # 4 -T f Static Equilibrium, A ¥, Friction, %
Course keywords ﬁfn\ +7, Structural Analysis

A2 % (Course Contents) :

1. General Principles
2. Force Vectors

3. Equilibrium of a Particle
4. Force System Resultants
5. Equilibrium of a Rigid Body

6. Structural Analysis

7. Internal Forces

8. Friction

9. Center of Gravity and Centroid
10. Moments of Inertia

11. Virtual Work

FzFZE+ 8 &4 sy« 108 £ Az F 3t (Course Information)
50 10810PME 134102 gL 2 P PF I 2
Course Number Credit Class hour
Ea &* 4 5 - (Applied Mechanics) & [ 13 & i3
Title Required / Option Required

iZ 3% EF Instructor

=2 % (TSAI, HUNG-YIN)

A2 3 i (Brief course description)

AR A B2

PR Sl LAl s SRR SR 1 R EN T &

FRALRE 42 F
Course keywords

# 4 4§ (Statics),# 4 T #(Static Equilibrium), 5 44 47 (Structural Analysis) , B #
(Friction)

Az % (Course Contents) :

1. General Principles
2. Force Vectors

3. Equilibrium of a Particle
4. Force System Resultants
5. Equilibrium of a Rigid Body

6. Structural Analysis

7. Internal Forces

8. Friction

9. Center of Gravity and Centroid
10. Moments of Inertia

11. Virtual Work
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RMzj&sE~g &4 a8, 108 £ 4z F 31 (Course Information)

FLEL 10810PME 200101 @ 3 PP i 3
Course Number Credit Class hour
B 1 AR - & [E 1 & 13
Title Engineering Mathematics | Required / Option Required
ix 2% fF Instructor | % z2u% (LEE, SHONG-LEIH)

A% f§ it (Brief course description)

TEXTBOOK Zill DG, 2017, Advanced Engineering Mathematics, 6th ed., Jones Bartlett USA. Part I: Ordinary
Differential Equation 1.First-Order Differential Equations (2.2, 2.4, 2.7) 2.Higher-Order Differential Equations
(3.1—3.5, 3.12) 3.Laplace Transformation (Ch. 4) 4.Power Series Solution Method (Ch. 5) Part II: Vector
Calculus 5.Vector Calculus (9.1—9.9) 6.Vector Calculus (9.10—9.17)

FATRE 4T Ordinary Differential Equation, Laplace Transformation, Power Series Solution
Course keywords Method, Vector Calculus, Divergence theorem of Gauss

#Azp 7 (Course Contents) :

Part I: Ordinary Differential Equation

1. First-Order Differential Equations

2. Higher-Order Differential Equations
3. Laplace Transformation (Ch. 4)

4. Power Series Solution Method (Ch. 5)
Part 11: Vector Calculus

5. Vector Calculus (9.1—9.9)

6. Vector Calculus (9.10—9.17)

Note: The homework problems for each chapter should be turned in one week after the lecture of the chapter is
finished.

WMzjgE~g &4 pr1ag k0 108 & 4z F 31 (Course Information)

FL5 10810PME 200102 2 3 2 i 3
Course Number Credit Class hour
* 1 AR HE - [ B 13
Title Engineering Mathematics | Required / Option Required
iZ 3% FF Instructor | ;% 47 <~ (HONG, CHE-WUN)

A2 3 i (Brief course description)

1 A28E L1 F et 1900 £ £ 2 R ATEIR A2 % i3 A AH AR, T O fRAATE TR RN T 1 AR A,
1 fed#c® - 3 BIREF oA S A25N s Laplace i~ mlcE HASEKZ e BAE I AlE - AR K
AU i~ Fourier solic ~ Ml 2 AR s 2 TR SHEMITHZE 142 Bt o M PAEP BB RAT
B IAREFRAEE A RFTH 2 AH G T AT R 2 AR o

BAT R 425 Ordinary Differential Equations, Laplace Transform, Power Series, Special Functions,
Course keywords Vector Analysis
A2 7 (Course Contents) : TEY (1#Ho)
+EEH (i) Part 5: Linear Algebra
Part 1: Ordinary Differential Equations Chapter 4 Systems of ODEs
Chapter 1 1st Order ODEs Chapter 7 Linear Algebra and Linear Systems
Chapter 2 2nd Order ODEs Chapter 8 Linear Algebra: Matrix Eigenvalue Problems
Chapter 3 Higher Order ODEs Part 6: Fourier T_ransforms_
Part 2: Laplace Transforms Chapter 11 Fourier Analysis
Chapter 6 Laplace Transforms Part 7: Partial Differential Equations
Part 3: Power Series & Special Functions Chapter 12 Partial Differential Equations (PDES)
Chapter 5 Series Solutions and Special Functions Part 8: Complex Analysis
Part 4: Vector Calculus Chapter 13 Complex Differentiation
Chapter 9 Vector Differential Calculus Chapter 14 Complex Integration
Chapter 10 Vector Integral Calculus Chapter 18 Complex Analysis and Potential Theory
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RMzj&sE~g &4 1 ag 0 108 £ 4z F 31 (Course Information)
e 10810PME 200600 L 1 B NS -
Course Number Credit Class hour

E3s AT & [E 13 )

Title Work Shop Practices (I1) Required / Option Option
= 3% EF Instructor | +k< #(LIN, SHIH-CHIEH)

A% f§ it (Brief course description)

SR 3 TARXFEF AR LR AP RAN DT Fha SR e LRAPE
PP ARFRELSE R A FFY - dpry o F L BERPIKEF A R Pr L n Y
é&%OW*“%W*m&%ﬁA&ﬁ%’éiéﬁﬁﬁ@@éiiﬁ@%’aﬁ**& PFivchi 4 o

O RAF A b2 FITE

4

 F B R - et

AT 4T CNC, Milling, Turning, Welding, 3-D printing

Course keywords
Az % (Course Contents) : 2. Hr g
HE f % f%(8-16] P¥)
CNC £/ 1 AR BIPER AR 1R AR
R § A Aprik z g (w
&  CNC#E s 3. WA
55 & P £ £7%(8-16-) %)

1 i85k n 4.3D73)Er
i%ﬁﬂMIMﬁﬁ&%WHD+%) %24 (68 | %)
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FzfEr 8 &4 gk 108 # FdeF 31 (Course Information)

FLEL 10810PME 210301 55 3 P3P i 3
Course Number Credit Class hour
ES RAHEGE - & [3E 3 A
Title Thermal and fluid Science | Required / Option Required
iz 3% §7 Instructor | ¥ < & (SHEU, WEN-JENN)

A% f§ it (Brief course description)

AR B(7 R - RE)A AP EC B ER T TR hF R BRI
S R T L R 1A AH S AR

AT 4T #4 § M8 Thermodynamic Property, #:+4 & % - = = The 1st Law of
Course keywords Thermodynamics, #t+4 & % - %= The 2nd Law of Thermodynamics, #;T# # %
% % % Power and Refrigeration Vapor Cycle, # ###-4 % /2 i # 3% Power and
Refrigeration Gas Cycle

#HAZPN 7 (Course Contents) :

AFARAS B(¢ 7F -2 52T R)APTHF RN E LA T AT BRI R 1
e il # 8 f7.

1. Concepts, Definitions, and Basic Principles

2. Properties of Pure Substances (H#1, Q#1)

3. Work and Heat (H#2)

4. 1st Law of Thermodynamics (H#3, E#1)

5. 2nd Law of Thermodynamics (H#4, Q#2)

6. Power and Refrigeration Vapor Cycles (H#5, Q#3)

7. Power and Refrigeration Gas Cycles(H#6, E#2)

Fzg&Es g &4 BRaed k 108 £ ot 7 31 (Course Information)

FLEL 10810PME 210302 @S 3 P2 PF i 3
Course Number Credit Class hour
E AAHEIE - & [3E S & i
Title Thermal and fluid Science | Required / Option Required
iZ 3% F* Instructor | 2 " & (WONG, SHWIN-CHUNG)

A% f§ 1t (Brief course description)

Thermal and Fluid Science | & Il introduce the fundamental aspects of thermal science. In Part I, the first
semester, the content is focused on Thermodynamics, while in Part 11 the focus will be on Fluid Mechanics. The
textbook is Potter, M.C. and Scott, E.P., "Thermal Sciences," 2004. There are two reference book: 1. Turns, S.R.,
"Thermal-Fluid Sciences, An Integrated Approach” Cambridge University Press, 2006. 2. Cengel and
Boles, Thermodynamics-An engineering approach, McGraw Hill. The content of this course includes: Chapter 1
Concepts, Definitions, and Basic Principles Chapter 2 Properties of Pure Substances Chapter 3 Work and Heat
Chapter 4 The First Law of Thermodynamics Chapter 5 Second Law of Thermodynamics Chapter 6 Power and
Refrigeration Vapor Cycles Chapter 7 Power and Refrigeration Gas Cycles There will be several quizzes and a
mid-term and a final exam.

WATR 4T Thermal-Fluid Science, Thermodynamics, First Law of Thermodynamics, Second Law
Course keywords of Thermodynamics, Steam Power Cycles, Gas Power Cycles

#AZPN % (Course Contents) :

Chapter 1 Concepts, Definitions, and Basic Principles
Chapter 2 Properties of Pure Substances

Chapter 3 Work and Heat

Chapter 4 The First Law of Thermodynamics
Mid-term Exam

Chapter 5 Second Law of Thermodynamics

Chapter 6 Power and Refrigeration Vapor Cycles
Chapter 7 Power and Refrigeration Gas Cycles

Final Exam
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FzfEr 8 &4 gk 108 # FdF 3t (Course Information)

FLEL 10810PME 220101 55 3 PP i 3
Course Number Credit Class hour

Wt T ¥ LIE i

Title Electric Circuits Required / Option Required

ix 3% EF Instructor

3 1 (= (WANG, PEI-JEN)

A2 3 i (Brief course description)

What you should learn in the class: What are electric circuits? How read voltage and current? What are the basic
circuit theories? How many types of electric components? How to identify the electric components? How
calculate the circuit voltages and currents? What is the time response for first/second order circuits?

WATRE 4T Electric Circuits, Basic Elements, Circuit Theory
Course keywords
#HAZPN 7 (Course Contents) : Chapter 8 RL and RC Cirtuits
Chapter 1 Circuit Variables Chapter 9 RLC Circuits
Chapter 2 Elements Chapter 10 Sinusoidal Steady State Analysis
Chapter 3 Resistive Circuits Chapter 11 AC Steady State Power
Chapter 4 Method of Analysis Chapter 12 Three Phase Circuits
Chapter 5 Clrcuit Theorems Chapter 13 Frequency Response
Chapter 6 Operational Amplifiers Chapter 16 Filter Circuits

Chapter 7 Energy Storage Elements

WMzjpE~§ &4 pr1ag k0 108 & Az F 3 (Course Information)
FLEL 10810PME 220102 2 3 2P i 3
Course Number Credit Class hour
B TRY & [3F 3 & i3
Title Electric Circuits Required / Option Required

iz Z% £F Instructor

P 28 (CHEN, RONG-SHUN)

A% f§ 1t (Brief course description)

This course aims to learn the fundamental concept and various analytical techniques for electric circuits.
Fundamental concept with related examples will be demo by hand writing in blackboard, while part of class
materials will be shown by PPT.

PRALM AT AATESTRAITIZCELE AT - Z OB INTE S UNTE
Course keywords
FAzn % (Course Contents) - 6. Capacitors and Inductors Chapter 6
1. Introductions and Basic Concepts Chapter 1 7. First-order Circuits Chapter 7
2. Basic Laws Chapter 2 8. Second-order Circuits Chapter 8
3. Methods of Analysis Chapter 3 9. Sinusoids and Phasors Chapter 9
4. Circuit Theorems Chapter 4 11. Sinusoidal Steady-State Analysis Chapter 10
5. Operational Amplifiers Chapter 5 12. AC Power Analysis* Chapter 11
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Wz F&E+g &4 %1249 % 108 & #4727 1 (Course Information)
¥ P

L5 10810PME 243101 gL 3 PP dic 3
Course Number Credit Class hour
& Bl LIE 3 oY?
Title Manufacturing Processes Required / Option Required
i 3 E7 Instructor | %% & (LIU, CHUN-WEI)

A% f§ 1t (Brief course description)

e BT FULAMARA 2 B RoWd BRSO R AR PRS2 2 P 2 4
REThE B ARRFE AR edgmd 25 2 AL I FENE ﬁiﬁif@;’* E geiead 2 Gl Rl p
B0 R AR B -

BARM 42T ﬁw“@m, g E, A2, o2 BE G ARG, T AR,
Course keywords T £ 4] 1%, Manufacturing process, Casting, Forming, Cutting, Joining, Grinding and
polishing, Fabrication of micro-electronic device, Smart manufacturing
Az % (Course Contents) : 5. FF 3
LoHE 6. &=
2. B 7. iﬂfm—*’wiﬁlxe
3. &35 8. Ll f
4, =] 9. FEMEIWANE
FzifE+ 5 &4 paed k 108 £ %427 71 (Course Information)
L 10810PME 243102 EPS 3 g N S 3
Course Number Credi Class hour
t
* 1Rl ) & i3
Title Manufacturing Processes Required / Option Required
iZ 3k fF Instructor | § 472 (TSAO, CHE-CHIH)

A2 [ it (Brief course description)

PRl (AR mp e BEBRIEIN OB R 1 (0P Eha R B eitamd 47
BT 2 L el s PRSI A RIS R X s R d A el AR RAFiRS A
AR 1 A2 o
FALRE 4 F Thermal-Fluid Science, Thermodynamics, First Law of Thermodynamics, Second Law of
Course keywords Thermodynamics, Steam Power Cycles, Gas Power Cycles
#Azp % (Course Contents) : Ultra-precision Machining
1. Introduction 6. Joining
Processes overview, History, Process features, Recent Developments | 7. Powder metallurgy
and Current Trends 8. Polymer (Plastics) (and Composites) Processes
2. Materials Plastics properties / usages ,
Engineering materials Plastic injection molding, Thermal forming,
Fundamentals: macroscopic: Physical properties, Mechanical Composite materials and processes
properties 9. Ceramics and Glasses Processes*
Fundamentals: microscopic Surface Processes*
Types, Properties and Cost 10. Rapid Prototyping, Production and Tooling (Additive
3. Casting (metal casting) Manufacturing)
Sand casting, Shell, Plaster, Ceramic, Lost-foam, Investment, 11. Engineering Metrology and Instrumentation*
Permanent-mold, Die 12. Micro-fabrication Processes*
Processes and Equipment, Fundamentals, Processes Summary Microelectronics fabrication
Design, Materials, Economics MEMS processes
4. Forming and Shaping (Deformation Processes) 13. Quality Management
Rolling, Forging, Drawing and extrusion, Sheet metal forming Statistic Process Analysis, Statistical Process Control
5. Cutting (Material Removal Processes) Process Optimization
Turning/Milling/Drilling 14. Manufacturing Systems
Cutting Fundamentals Design for Manufacturing
Tools, Economics Process Planning, Factory Layout and Simulation,
Advanced Machining Processes (non-conventional machining) Scheduling, Material Handling
Abrasive Machining and Finishing Operations, Automation
Machine tools: structure and control
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FzfEr 8 &4 gk 108 # FdzF 3t (Course Information)

e 10810PME 300500 @ 3 F P e 3
Course Number Credit Class hour
B R S A & [RE 18 E 3
Title System Dynamics Analysis Required / Option Option
= 3% EF Instructor | +kF % (LIN, MENG-JU)

A% f§ it (Brief course description)

This course deals with mathematical modeling and analysis of devices and process for the purpose of
understanding their time-dependent behavior. In this course, we will paricularly emphasize on methods for
handling applications containing multiple types of components and processes such as electromechanical devices,
electrohydraulic devices, and fluid-thermal processes. Since control systems are required to interconnect
elements, preliminary controller design is also a major focus in this course.

HATM 4T Thermal-Fluid Science, Thermodynamics, First Law of Thermodynamics, Second Law
Course keywords of Thermodynamics, Steam Power Cycles, Gas Power Cycles

#HAZPN 7 (Course Contents) :

1. Introduction and Overview

2. Introduction of MATLAB and SIMUIink

3. Solution Methods for Dynamic Models

4. Spring and Damper elements

5. State Variable Model and Simulation Methods
6. Electrical and Electromechanical Systems

7. Fluid and Thermal Systems

8. System Analysis in the Frequency Domain

9. Transient Response and Block diagram
10.Control System Design and Root-Locus Plot

Fzg&Es g &4 BRraed k 108 £ e 7 3 (Course Information)

FLEL 10810PME 300700 @ 3 2 i 3
Course Number Credit Class hour
E e CCENEE S & [ 13 g
Title Linear Algebra Required / Option Option
= 3% i# Instructor | ¥~ & (SHEU, WEN-JENN)

A% f§ 1t (Brief course description)

ML e AT AR BEE AL G AL RERAF R R A GG F LA
BEArats IS AR B E " 2 Ao SR RN MBS A 7N e B R A
M F e EE P MR -

HATR AES = f23% Linear Equation, #&* Matrix, {7 7|5 Determinant, = & % & \ector
Course keywords Space, # 4+ # e Linear Transformation

#HAzp % (Course Contents) :

1. Systems of Linear Equations and Matrices(H#1)
2. Determinants (H#2, E#1 20%)

3. Vector Spaces (H#3)

4. Linear Transformations (H#4, E# 25%)

5. Inner Product Spaces and Diagonalization (H#5)
6. Eigenvalues and Eigenvectors (H#6, E#3 25%)
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FzfEr 8 &4 gk 108 # FdeF 31 (Course Information)

FLEL 10810PME 311300 55 3 P3P i 3
Course Number Credit Class hour
o S AR [ 13 i 1
Title Advanced Fluid Dynamics Required / Option Option
= 2 f7 Instructor | 3 & % (LEE, GWO-BIN)

A% f§ it (Brief course description)

This course will derive governing equations in fluid dynamics in differential forms. Viscous flow in pipes and
over immersed bodies will be then covered. Finally, two other important flow theories including compressible
flow and potential flow will be briefly covered.

HATRE 4T Navier Stokes equation, Viscous flow, compressible flow, potential flow, fluid
Course keywords dynamics, tensor

#HAZPN 7 (Course Contents) :

1. Tensor notation

2. Differential Form of Fluid Dynamics
3. Viscous Flow in Pipes

4. Flow over Immersed Bodies

5. Compressible Flow

6. Potential flow

WMzjgE~8 &4 1 a8« 108 & 4z F 3 (Course Information)

FLEL 10810PME 312100 @ 3 PP i 3
Course Number Credit Class hour
B iR AR & [3F 13 el
Title Energy Engineering Required / Option Option
= 3% f7 Instructor | % P % (LEE, MING-TSANG)

A% f§ 1t (Brief course description)

Offered in English

The primary goal of this course is to provide students with an understanding of the Thermodynamics, Fluid
Mechanics, and Heat and Mass Transfer principles that govern energy conversion processes of different types,
with an emphasis on renewable and sustainable energy systems. The lecture integrates the topics of storage,
transfer, and conversion of energy. This course will also introduce basic and practical computational methods for
modeling the performance of energy conversion processes, devices and systems. This course is a capstone for
upper level engineering students, synthesizing thermodynamics, fluid dynamics, heat transfer and computational
analysis tools to facilitate energy engineering analysis, design and optimization.

HATR T Energy conversion, Thermal system design, Energy efficiency analysis, Renewable
Course keywords energy, Thermal-fluid sciences
#AZPN % (Course Contents) : 10. Overview of HVAC system and thermal comfort,
1. Introduction of course, The basics of energy Green building
conversion 11. Solar thermal energy systems
2. Energy basics, Review of basic thermodynamics 12. Wind, Hydropower, Wave and Tidal energy
and thermosystems systems
3. Review of second law of thermodynamics 13. Oceanthermal and Geothermal energy systems
4. Review of Fluid dynamics 14. Hydrogen energy, Biomass energy _
5. Review of heat conduction, convective heat transfer | 15. Nanotechnology for renewable and sustainable
6. Review of convective heat transfer, Thermal energy
radiation 16. Project proposal preview
7. Heat exchanger, energy conversion, storage and 17. Other topics of current status and future prospects
distribution systems of sustainable
8. Basics of numerical analysis energy
9. Midterm 18. Final project review
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FzfEr 8 &4 gk 108 # FdeF 31 (Course Information)

FLE 10810PME 320200 55 3 PP dic 3
Course Number Credit Class hour
E e T+E:- & [YE 18 )
Title Electronics Il Required / Option Option
= 3% EF Instructor | % & F (LI, SHENG-SHIAN)

A% f§ it (Brief course description)

A7 f§ it (Brief course description)

Y RHANTF A2 MOS ~ 23 (7 R IT ~ 34 BIT ~ 2 i (7 R IT ~ e s BT RGOS By
AAr R ERE s BTRGEITRIEE L3773 2 R L H N BRER Y S kit B R aOnE
TRVALFTZZ R OP s BRREAHBECTRDRE -MOS TREF AT - FH R EF T
B AT B e

AT 4T MOSFET, BJT, Single-stage Amplifier, Differnetial Amplifier, Multi-stage Amplifier,
Course keywords Biasing, Frequency Response, Operational Amplifier

Az % (Course Contents) :

1. Introductions, reviews of electrical circuits and FETs Lecture Notes & Chapter 5
2. Bipolar Junction Transistors (BJTs) Chapter 4&6

3. Building Blocks of Integrated-Circuit Amplifiers Chapter 7

4. Differential and Multistage Amplifiers Chapter 8

Midterm Examination (11 * 18 p, % # - 6:00-9:00 pm, Tentative)

5. Frequency Responses of Amplifiers Sec. 1.6, Chapter 9

6. *Operational-Amplifier and Data-Converter Circuits Chapter 12

Final Examination (1 * 6 p, % # - 6:00—9:00 pm, Tentative)

WMzjpE~g &4 pRr1ag 0 108 & 4z F 3 (Course Information)

FrEL 10810PME 320701 5 3 3PS i 3
Course Number Credit Class hour
B ek TR & [ 13 Eig
Title Control System | compulsory/required Option
ix 2% fF Instructor | ¥ z£i=(YEH, TING-JEN)

A2 3 i (Brief course description)

This course provides the students with basic knowledge in modeling, analysis and design for linear feedback
control systems. It begins with reviewing some mathematical fundamentals and introducing block diagrams and
signal- flow graphs. Students will then learn how to model mechanical, electrical, and electromechanical systems
as differential equations and transfer functions. The analysis in this course includes stability of open-loop and
closed-loop systems, time responses and frequency responses of low order systems. The design methods are
divided into root-locus techniques and frequency response techniques using Bode plots for designing PID and
lead/lag controllers. Students will also learn how to apply the automatic control theory to real engineering
problems via Matlab simulations and Lab assignments.

BA R 425 Feedback Control, Modeling, Time-domain Analysis, Root Locus Analysis, Frequency-
Course keywords Domain Analysis.

#HAzp % (Course Contents) :

. Introduction

. Mathematical Foundation

. Block diagrams and Signal-Flow Graphs

. Modeling of Dynamic Systems

. Time-domain Analysis of Control Systems
. Root Locus Analysis

. Frequency-Domain Analysis

. Design of Control Systems

O~NOO O~ WN B
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FzfEr 8 &4 gk 108 # FdeF 31 (Course Information)

FLE 10810PME 320702 55 3 PP dic 3
Course Number Credit Class hour
B ol s s N E iz
Title Control System | Required / Option Option
= #¥ f7 Instructor | %]-K F-(LIU, CHENG-HSIEN)

A% f§ it (Brief course description)

The Goal of the course is to provide Undergraduate with basic concepts, principles and applications of feedback
control in order to work on design of feedback control systems using classical control methods. Course content
will include dynamic modeling, dynamic response, stability, classical methods of analysis and control: PID, Root
Locus, Nyquist, Bode.

E i e Feedback Control, Automatic Control, Root Locus, Bode Plots, Frequency Analysis
Course keywords

#HAZP % (Course Contents) :
1.Introduction

2.Modeling of Dynamic Systems
3.Dynamic Response

4.Root-locus design method
5.Frequency-response design method

WMzjgE~8 &4 1 a8« 108 & 4z F 3 (Course Information)

FLEL 10810PME 321200 @ 3 PP i 3
Course Number Credit Class hour
*r Fil=X-4 & [ 13 g
Title Electromagnetism Required / Option Option
iz 3% §F Instructor | ¥ 47 2 (YEH, JER-LIANG)

A% f§ 1t (Brief course description)

TBF

AT T Electromagnetics
Course keywords

#HAZMN % (Course Contents) :

. Introduction to Electromagnetics

. The Electromagnetic Model

. Vector Analysis

. Static Electric Fields

. Steady Electric Current

. Static Magnetic Fields

. Time-Varying Fields and Maxwell's Equations
. Applications of Static Fields

. Simulation Tool Lecture

O©CoOoO~NOoO O~ WN P
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P48 654 i As i 108 & AT

21 (Course Information)

FLEL 10810PME 331000 55 3 PP dic 3
Course Number Credit Class hour
B BEHREAE & [RE 18 E
Title Advanced Strength of Materials Required / Option Option
= 3% EF Instructor % (YEH, MENG-KAO)

A% f§ it (Brief course description)

S
BT R AR F A L3050

BHARL LB R PR B ”ilév B AR

FoHHA4A B LA 2 é@%ﬁw~aﬂ“§ﬁ&”*ﬂ%‘
FEFIAEEF RV N B 24 Fig-

Pt
Pﬁimﬁi—7 J"ﬁ

TRATRE 4 F
Course keywords

Problems in elasticity, Failure criteria, Bending of beams, Torsion of prismatic bars,
Applications of energy methods,

Stability of columns

#HAZPN 7 (Course Contents) :
1. Analysis of stress

2. Strain and material properties
3. Problems in elasticity

4. Failure criteria

5. Bending of beams

6. Torsion of prismatic bars

7. Axisymmetrically loaded members
8. Beams on elastic foundation

9. Applications of energy methods
10. Stability of columns

FzFzE+ 8 &4 sy« 108 £ Az F 3t (Course Information)
FLEE 10810PME 334700 @S 3 kP i 3
Course Number Credit Class hour
B FOE A RS & [3F 3 el
Title Introduction to Finite Element Methods Required / Option Option
iZ 3% EF Instructor % (LEE, MING-HSIAOQ)

A2 3 i (Brief course description)

FHEOL AP AAPFAFL P S PTG 2 RARSE S YV - 2 G o F AT e o field 2
XL E A 7&_*’7??} YR8 & S A }a P jE o AP EE S Y > ”ﬁ WE AR LR
72 A H A FRE A FARE o AP il iy P ﬁm%’wﬁ,;j; Prm SR B oo AT AEA
HIAOAN SRR IFRY > R E- BF % eh1 2 (02 ANSYS 5 6) 0 &2 Af ﬁ*#—l AR R R
Ra g 4

BAL R 45 7 "LH =2 (Finite Element Method), #1148 # £ (Solid Mechanics),# & = ;= (Numerical
Course keywords Method), ANSYS, 1 42 4 +5 (Engineering Simulation)

#AZPN % (Course Contents) :

1. Introduction to Finite Element Method

2. Formulation of equation of equilibrium

3. Related issues: analysis types, element types,
analysis procedure

4. Introduction to Finite Element Software: ANSYS
5. Modeling for engineering problems

6. Introduction to geometry modeling with ANSY'S
7. Introduction to Mesh generation with ANSYS

8. Structural analysis with FEM

9. Thermal Analysis with FEM

10. Introduction to Nonlinear structural Analysis:
geometric nonlinearity,

material nonlinearity, contact analysis
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FzfEr 8 &4 gk 108 # FdeF 31 (Course Information)

FLEL 10810PME 343301 L@ 3 P3P i 3
Course Number Credit Class hour
kv Wikt & [E i3 A
Title Machine Design Required / Option Required
iz 2% fF Instructor | & 2 B (SUNG, CHENG-KUO)

A% f§ it (Brief course description)

AP T LRI - P AP R RkET A et 4 F RS F R
Fointd FEA A F2 At s PRAR: AR REY 1L F M A YR
EFALFTEP O S o a ERE S BRI AL REF Ao REE - AR H
Flom AP APBRAEY RYFARELS 2 RETF] 78 A2 pUR o d g A - 2 B4 e
PEEARE T ' MR P B > A2 LR N LA Pong TGt o
FoA o A RS E KT R s RA R SR 2 B4 2 R AU B R R
R FIEGE Y chpUR A F Y 2 R A BUR O BT RS G TR L BRI - Rt o ek F
T RFE R o ¥ b BB B 2 E T > ¢ BIRE R bk R FIE N F 2R Flehde
BT L e i M4 R2RBE > P AR FRIA T HET L HBRRG EOR
Boob b Bt e BA LD FAmR o0 S p B F A DGR RAR R Fp ¢ T

RE A M A NS B KD BoE Y 2 R FRG R IR o

PRATM AR ROR > Rk B R B2 1 et skt
Course keywords Steady and Fatigue Failure, Bearing Design, Spring Design, Transmitting and Braking
Element Design, System Design

Az % (Course Contents) :
1. Static Failure Theories

2. Fatigue Failure Theories

3. Surface Failure

4. Spring Design

5. Bearings and Lubrication
6. Clutches and Brakes

WMzjgE~§ &4 pRr1ag 0 108 & 4z F 31 (Course Information)

FLEL 10810PME 343302 L @N 3 2P e 3
Course Number Credit Class hour

W B B3R 3 I % i3

Title Machine Design Required / Option Required

iZ 3% F7 Instructor | # 4g % (SHAW, DEIN)

A2 3 i (Brief course description)

AR S G AR L AR G PRAC G 2 AU B PRRAL K A A

WATR 4T Machine design, machine element, system design idea
Course keywords

#HAzp % (Course Contents) :

. Introduction ( Chapterl)

. The Failure prevention (Chapter 5,6)

. Shaft and Shaft Component (Chapter 7)

. Screws, fasteners, and the design of nonpermanent joints (Chapter 8)
. Springs (Chapter 10)

. Rolling contact bearing element bearing (Chapter 11)

. Lubrication and Journal Bearing (Chapter 12)

. Clutch, Breaks, Couplings, and Flywheel (Chapter 16)

. Flexible Mechanical Element (Chapter 17)

O©CoOoO~NoOoTh~,wWN PR
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FzfEr 8 &4 gk 108 # FdeF 31 (Course Information)

FLEL 10810PME 400500 55 3 P3P i 3
Course Number Credit Class hour
ES e SR & JE 13 )
Title Numerical Analysis Required / Option Option
= 3% EF Instructor | rt 3 #2(CHEN,YUBIN)

A% f§ it (Brief course description)

Numerical Analysis is going to be taught in English. Contents of this course will cover Error analysis (Chap. 1),
solutions of equations in one variable (Chap. 2), interpolation and polynomial approximation (Chap. 3), numerical
differentiation and integrating (Chap. 4), initial-value problems for ordinary differential equations (Chap. 5),
direct methods for solving linear systems (Chap. 6), iterative technique in matrix algebra (Chap. 7), and
approximation theory (Chap. 8). Due to the time limit, Chapters 9 - 12 will NOT be covered. Several MATLAB
tutoring courses will be also be provided for students who are unfamiliar with MATLAB coding. am

TATRE 4T BB e B A, 4, ik, 171z, numerical differentiation and integration, errors,
Course keywords iteration, approximation

#HAZPN 7 (Course Contents) :

1 Introduction and Overview

2. Introduction of MATLAB and SIMUIink

3. Solution Methods for Dynamic Models

4. Spring and Damper elements

5. State Variable Model and Simulation Methods
6. Electrical and Electromechanical Systems

7. Fluid and Thermal Systems

8. System Analysis in the Frequency Domain

9. Transient Response and Block diagram
10.Control System Design and Root-Locus Plot

WMzjgE~g &4 pRr1ag 0 108 & 4z F 3 (Course Information)

FLE 10810PME 401301 -2 -3 @ 1 PP i 4
Course Number Credit Class hour
%z Fongrds 4k % & [¥E 13 & i
Title Thermo-fluid and Power System Lab Required / Option Required
ix 3% §F Instructor | £ %% (HUANG, CHIH-YUNG)

A% f§ 1t (Brief course description)

This course stems from fundamentals of thermo-fluids (combustion, diffusion, heat transfer, gas dynamics),
electrochemistry and optoelectronics to the power system of motorcycle engine, jet nozzle, steam turbine, air
conditioner, motor/generator, fuel cells and solar cells. The objective is to explore the power mechanical
engineering under safety conditions.

WATR 4T thermodynamics, fluid mechanics, experiment, report, mechanical engineering
Course keywords
Az % (Course Contents) : 4. i bk F % (Flow Visualization and Wind
F I P Tunnel Experiment)
1. ¥ /4 %% 5% (Mass Transfer/Heat Transfer 5. BEMFTWRIFRER 4 FT LB R
Experiment) (Motor/Generator Test and Wind Power System)
2. w4 5% (Combustion Experiment) 6. 4 k& 2 # (Refrigeration and Air Conditioning)
3. F ®M#s 4 g e 1440 pl3E (Gas Dynamics and 7. EA R 4 F 2% (Steam Turbine Cycle
Nozzle Performance Test) Experiment)
8. Wl s = 15T # Bl (Fuel Cell/Solar Cell
Tests)
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W&~ g &4 o eg k 108 & Az § 31 (Course Information)

e 10810PME 414700 L 3 Eigs Sk 3
Course Number Credit Class hour

E34 #7458 & [E E g

Title Flight Mechanics Required / Option Option

= 2% f* Instructor | #% % % (LAI, CHUN-LIANG)

kA2 f§ it (Brief course description)

PAM G F
Course keywords

4z % (Course Contents) :

Flight Mechanics

"Introduction to Flight,\ John, D. Anderson, McGraw
Hill

1Brief Review of Aerodynamics

1-1 Introduction

1-2 Thin Airfoil Theory

1-3 Aerodynamic Parameters

1-4 Infinite Wings

1-5 Mach Number Eflects—Subsonic Effects

1 - 6 Supersonic Flight

1-7 Finite Wings

1-8 Swept Wings

1-9 Twist Wings

1-10 Summary of Airfoil Shape

2Elements of Airplane Performance

2-1 Introduction

2-2 Equations of Motion

2-3 Thrust Required for Level Unaccclcrated Flight
2-4 Thrust Available for Level Unaccelcrated Flight
2-5 Power Required for Level Unaccelerated Flight
2-6 Power Available for Level Unaccelerated Flight
2-7 Altitude Effects on PAand PR

2-8 Rate of Climb

2-9 Absolute and Service Ceilings

2-10 Time xo Climb

2-11 Range and Endurance-...Propeller Driven Airplane
2-12 Range and Endurance—Jet Airplane

2-13 Takeoff

2-14 Landing

2-15 Turning Elight and the V-n Diagram

2-16 Accelerated Rate of Climb (Energy Method)

2-17 Summary

3Static Stability and Control

3-1 Introduction

3-2 Control Elements of an Airplane

3-3 Criteria for Longitudinal Sutic Stability— ualitativc
Stability Analysis

3-4 Quantitative Analysis of Longitudinal Static Stability
3-5 Static Longitudinal Control and Elevator Deflection
3-6 Stick-Free Longitudinal Static Stability

3-7 Steady Pull-up Maneuver

3-8 Directional Static Stability and Control

3-9 Lateral Static Stability and Control

3-10 Coupling Effects

3-11 Rolling Moment due to Sideslip

4 Astronautics

4-1 The Two Body Dynamics

4-2 Motion of Rocket

4-3 Inierplanelary Orbital Transfer

4-4 Epochs and Time-of-Trip

4-5 Planetary Environment

4-6 Lifetime of a Satellite in a Circular Orbit

4-7 Ballistic Entry

4-8 Aerodynamic Heating
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FzfEr 8 &4 gk 108 # FdeF 31 (Course Information)

FLEL 10810PME 420900 55 3 P3P i 3
Course Number Credit Class hour
ES Mk & [3E E 03
Title Introduction to Microcomputer Required / Option Option
= 3% EF Instructor | ;% i ¢ (HONG, CHIEN-CHONG)

ESia Fi} it (Brief course description)

F%%iﬁfrﬁ Sk AR T RARA, S 2 f{&/r»?‘ﬁ*ﬁtﬁ Paic, 0 p B EP S ARM 1
E SN N e BRGNS Ak BEFRELLFRA
BB ESA S BRERELA - AER S 2 B FA o am

ES i ¥ BB, g 2k K, ARM, Java 4250 3K 3, B RIS
Course keywords

#HAZPN 7 (Course Contents) :

1. Introduction to Microprocessors and embedded Systems
2. The ARM Architecture

3. ARM Instruction Set Architecture

4. Java Programming

5. Operating Systems

6. Input-Output Interface

7. ARM-based embedded Platforms and Case Study

WMzjpE~§ &4 1 a8« 108 & 4z F 3 (Course Information)

FLE 10810PME 435200 @ 3 PP i 3
Course Number Credit Class hour
3z AT R E i
Title Introduction to Microelectromechanical Systems Required / Option Option
iz 2k EF Instructor | = &i4 (FANG, WEI-LEUN)

A% f§ 1t (Brief course description)

Az i i (Brief course description)

Pt TR R AR R BeaR AERT o P e BRI EHST S R -.z; Ry
Feo MBS T RIS SRBCERLE TR IR T E- B R FELF S ER(OT)EER
PlP A o o SO T AL & 00 L Rl dp M 2 Hcte 1 ii:ﬁtr%iwﬂftﬁﬁf*m o E A R
el A SR AR P B ol RA T AR Fp o 4 ;ﬁ:ﬁ_ﬁ%—ﬁ};{ir@ﬂw &
Erglir XL WG PR A IRPH G HOR LSRR F L EES G HE BRETHT
B BRI > B AR o

AT MEMS, semiconductor, fabrication processes, micro device design, e %, 2+ ¥4,
Course keywords W A e, e 2kt
FAzp % (Course Contents) - 3. Fabrication techniques for MEMS
1. Introduction 3.1 Bulk micromachining
2. Basic IC fabrication processes and related mechanical | 3.2 Surface micromachining
design issues 3.3 LIGA process
2.1 Thin film deposition 4. Applications
2.2 Photolithography 4.1 Sensors
2.3 Etching 4.2 Actuators
2.4 Bonding 5. Mechanics issues on MEMS
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SR i 4 F 4 e eg k 108 £ 3423 3 (Course Information)

FLE 10810PME 443000 55 3 PP dic 3
Course Number Credit Class hour
ES LA E RS " [ i3 E 03
Title Introduction to Artificial Intelligence Required / Option Option
= 3% EF Instructor | 7 ' & (TING, CHUAN-KANG)

A% f§ it (Brief course description)

This course introduces students to the fundamentals, problem-solving methods, knowledge and reasoning, and
learning paradigms of artificial intelligence. Topics covered include intelligent agents, uninformed and informed
search, genetic algorithm, games, knowledge-ba<x>sed systems, propositional logic, machine learning, and
neural networks.

E i e artificial intelligence, intelligent agents, genetic algorithm, knowledge-ba<x>sed
Course keywords systems, machine learning, neural networks.

#HAZP % (Course Contents) : 5. Genetic Algorithm

1. Introduction

2. Intelligent Agents

3. Solving Problems by Searching
4. Informed Search

6. Adversarial Search

7. Knowledge-based Systems and Logical Agents
8. Machine Learning

9. Neural Networks

FzifE+ 5 &4 praed k 108 £ %427 71 (Course Information)
L 10810PHYS113303 E 3 g N S 3
Course Number Credit Class hour
*t ¥ i 332 B - General Physics B (1) NyEg5 %2
Title Required / Option Required
iZ 2k E7 Instructor | & B (LIN, CHIH-MING)

A2 [ it (Brief course description)

FUPEERRESP T L BAIL - BAH B AB 2GR AL 2 F kGBI ZF 5 &7 HE
ARSI > e A B RF CREF R F S RIFRE RS PRES PP DR RE L EF P
RE SR ATREAIDETL S B pB#4é-7w%K%*’Waﬁiﬂ”wwﬁﬁméﬁ,
FREA L NERFELE S REguE 2 o) d S 2. MR E L AR AL AP it 3%
&ﬂ#gm@“’iﬁé%%%gm@%@?@%wﬁgﬁﬂ’%ﬁéﬁaw@\ﬁgiﬁgﬁﬁ,wg;
e oo

TARM 4 F
Course keywords

BF BRI R
2 #g 4 & (Newtonian mechanics), # 12 & & (Physical thought), # 3235 % (Physical

phenomenon), ## #-%](mathematical model), # % it # (mathematical ability)

Az % (Course Contents) :
Ch1l-5

Introduction (2) Significant figures (3) Motion, Force and Newton’s Laws
Ch 6 Work, Energy, and Power
Ch 7 Conservation of Energy

Ch 8 Gravity

Ch 9 Systems of Particles

Ch 10 Rotational Motion

Ch 11 Angular Momentum

Ch 12 Static Equilibrium

Ch 13 Oscillatory Motion

Ch 14 Wave Motion

Ch 32 Interference and Diffraction
Ch 15 Fluid Motion

Ch 16 - 19 Thermodynamics
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FzfFZF+ 5 &4 pFamegd i 108 £ %427 1 (Course Information)

e 10810PHYS101005 -6 4 1 PR i 4
Course Number s Class hour
Cre
dit
ES H 3 12 P k- & JVE 1 &
Title General Physics Laboratory (I) Required / Option Required
iZ 2% fF Instructor | #~22 %

Az i iri(Brief course description)

%ﬁ%*ﬁ*%ﬁﬁ%L%ﬁ%ﬁﬁ%%““ LA I R ot I Gt o F RS 4 HEF %R §
SR frdk (TR 12 B Y Aol R e rif B e RIS 2 R R i e L EWLEFE
AAABREEHE 4 H @4;@4&@%3 L#W?%ﬁmé%%E?%’TﬁwﬂE??‘@?‘
RET AFATIRLZITFRE S TRFLFIAAPIRHRDEY - PRI FROF T 5452
HEHFTRT DA ERfrF SR PR ART LEAAERI L M EREE B ottt
BARY R R - m A RIS A e R R IR R SR ol o AR Y 0 a1 AR hfrdk
AFAE Y B ER R ETEFRRITFFLEFIREFRFAE WA FL LA PR
Pois EF 2 B A oDk o TV R E P - IR RE R R SEPEE

gfqtfg E3 R g SP R ,f,tgﬁjf,,%&rgAa,filtgggf*gysg,figﬁ & o

TATRE 4T ﬂ,g} EBE BT CAATIFIRALAIITRE - TRE S RE AFF RIS
Course keywords
A2 % (Course Contents) : F % 5 ## f £ (Rotational Inertia)
PTEHEG 18 RHEFSF S E RAF S FYH S | %6 H_J}g._@ih &= 5 7 = (Collision Motions and Laws
TE BEE{r ARy Mol A 2R s%kE ~2 2 gl | of Conservation)
UL B R I AT W% T - wpc it BEF 2 k¥ %(1D & 2D
P EYF 4T Mechanical Oscillation & Standing Waves)
# % 1 & 4R £ % #cdh 4 47 (Fundamental Measurementsand | # % 8 i % % £2 % % B e 4 F J (Demonstration
Data Analysis) Experiments & Media B:Rotation Dynamics)
FE 2 2% % - #H L E(Newton’s 2nd Law of Motion) F % 9 48 6 (Simple Harmonic Motion)
# % 3 %4 § 5 (Centripetal Force) # % 10 #4 9 5% (Thermodynamics)
B 4 FARREE S AER g4 £ (Demonstration | ¥ 1L E TR &LEY C: 4 RRE AR Fh
Experiments & Media A:Kinetics and Mechanics) (Demonstration C: Mechanical Waves and Thermodynamics)

WzF®E g8 &4 Pi1eg k 108 & HieF 3 (Course Information)

L5 10810CHEM100002 L 3 P PE e 3
Course Number Credit Class hour
E 34 FuirHe & [ i % 13
Title Required / Option Required
iz 3 fF Instructor 2 % i (WANG, SUE-LEIN)

A2 f§ 1 (Brief course description)

Chemistry virtually connects to everything, it is a core science that engineering students must be familiar. The goal of this course is
to instill an appreciation for the role of Chemistry in many areas of engineering and technology and of the interplay between
chemistry and engineering in a variety of modern technologies. The goals of the course will provide a concise but thorough
introduction to the science of Chemistry and at the same time give students a firm foundation in the principles of structure and
bonding as a foundation for further study of materials science. Since most engineering students, General Chemistry is primarily a
prerequisite for courses involving materials properties. Thus the design of this course is aimed to provide knowledge of and
appreciation for the chemical properties of structure and bonding that underpin materials science.

AT T Chemical bonding, chemical properties, chemical structure, periodic table, chemical kinetics
Course keywords
Az % (Course Contents) : Chapter 8 Molecules and Materials
Chapter 1 Introduction to Chemistry Chapter 9 Energy and Chemistry
Chapter 2 Atoms and Molecules Chapter 10 Entropy and the 2nd Law of Thermodynamics
Chapter 3 Moles and Chemical Equations Chapter 11 Chemical Kinetics
Chapter 4 Stoichiometry Chapter 12 Chemical Equilibrium
Chapter 5 Gases Chapter 13 Electrochemistry
Chapter 6 Atomic Structure and Periodic Table Chapter 14 Nuclear Chemistry
Chapter 7 Chemical Bonding and Molecular Structure
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W&~ g &4 o eg k 108 £ Az § 31 (Course Information)

e 10810MATH103001 @S 3 PP i 3
Course Number Credit Class hour

E 34 Mg~ B - & [iE 1R & i3

Title Calculus | Required / Option Required

iZ %% FF Instructor | f i = (CHEN, JIUN-CHENG)

A% f§ 1t (Brief course description)

this course will cover materials including integration and differentiation.

HATRE 4 F limits, derivatives, integrations, integration by parts, change of variable
Course keywords
Az % (Course Contents) : Applications of Differentiation and Integration
Limit and Continuity Functions of Several Variables
Sequences and Series Double and Triple Integrals
Differentiation and Integration Line and Surface Integrals
Transcendental Functions

WzF®E 8 &4 Pi1eg k 108 & iz F 3 (Course Information)

e 10810E 100101 g 2 EEE S S 2
Course Number Credit Class hour
B 1 A8 & [HE 13 & 03
Title Required / Option Required
T 3 E7 Instructor L #(LIN, SHIH-CHIEH)
#&% # (SU, AN-CHUNG)

A2 f§ 1 (Brief course description)

dIFRL G (P2 R 11 R KRPALEB LB KT IR REAHI R 1 2RY 5 A+
ok o

NS

Rk AR R R BT EFERR RRH AR E Y S &1 %14z, Introduction
Course keywords to Sensors and Actuators
#Azp % (Course Contents) : AT I EE
X i iR 1244
Seven 2-hr lectures: 2. 4t E 1L
1. Energy: the foundation of societal prosperity and e
development R S

2. Fossil energy: environmental issues, global warming and

CO2 emission. 5.4 88 A 47

. M &4
3. Nuclear energy: reactor types, operational safety and waste 6. 4L AR5
storage (B3 = Sl
4. Wind, hydraulic, geothermal and oceanic energy *Introduction to Sensors and Actuators
5. Solar cells: silicon-based, organic, and dye-sensitized Week1 Engineering Design and Process, Scientific and
devices Technical Documentation (e.g. memo,
6. Energy storage: secondary batteries journal keeping, technical report and other formal report
7. Summary: resource availability, cost/gain evaluation, and writing) Toy Design and icebreaker
future prospects project. _
MR T L TSR Week 2 Fundamental of Sensors & Actuators (Introduction to
$o i SR e F light sources and detectors) Light
$o o R ;_ ; g2 2 transceiver project, Nametag project presentation
. " T Week 3 Optical transducer project (Application of light sensor
=S ¢ PMEE- o ; i oari ; )
o i . in engineering design, oral and final
* = & PBL Project | j#l3# report in the end of the project)
FIG PEAABPTES Week 4 Fundamental of Sensors & Actuators (Introduction to
$2% 1% 40 BraEAs smart structures and materials)
% = i PBL Project Il i3 SMA Design project assigned
SOh R g Week 5 SMA Design project (Application of shape memory

alloy actuator in engineering design,
oral and final report in the end of the project)
3. Cyber materials selection and design / case studies Week 6 Introduction to gear mechanics and light controlled

4. Materials card game motor cqntrol N
5. Materials selec?ion with CES Edupack Week 7 light steered tank battle Competition

6. Summary and conclusion

1. Introduction of the course
2. Introduction of various materials
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108 F s Lt

RzgpE<g &4 PRraed k 108 # e 7 3 (Course Information)

FLEL 10810PME 500000 5 n 1 P3P i 2
Course Number Credit Class hour
B 2 & [3E &%
Title Seminar Required / Option Required
= 3% E7 Instructor | f % & (CHEN, RONG-SHUN)

A% f§ it (Brief course description)

ERETE R o ﬁﬁﬁ LI PP > FF LB B o AP RMEITHADT SRE gD R
A Ak R d R BN B R P P AR LG
E‘E‘E%J&* m‘{d\ R EFT AL L F S - éfﬁﬂ FAE AR A R 5 Bk 3 F
FARE LA L GEG O P L SIS PR Bl &0 T R R 2 bR
JL FY FHENCIEFE N 2 FaAk g M7 a7 i s X PRI TR meanEE 2 ¢ ot
BERHEFI R AN - o A AT RT Y R IR S KA e FEEL 0 2 LFHEAR 5
FRIEL o

AL 4 F AP AFIe g pp > BALwdE LENF > NAF o B2
Course keywords
éﬁv?ip\ % (Course Contents) :

APgATZ RGP E N g
Lok pEs RS A %
994 o
2. AFALN) T 15:’r;ﬁf‘£’J’i:'z;ﬁpﬁ‘—&:ﬂ:fs—gﬁg;a/s » w504 (50%)
3. r]rzﬁ,z Fiko i_ué—g, Flp,\o i - —za‘rSA\ (4~ e~ 1R RPN H B 6 5 2 }l%‘w/f

) o fﬁ——ufrloéuo;FrF)\ PR L ARE = —?]',uz;zﬁnpmo
4 FSFHARFAL - PEACERER  ERP FARSPL I o P TR 5408
(40%) -
5. %ﬁﬁ*k‘?}f’r"iﬁ"'ijf’r"&’iﬁ. - R E A A (&F‘shSA}) - - S S N A )
AEA R NB MR LR FAF L PR AR RAC HR - B - A FAR
PAZINAL - P %A 5 15 &(15%)

Fﬁtg‘iv "~ l" #ﬁ-‘ﬁ % FF /?l' %i_j FF ‘L

iz
50% Fﬁ‘%‘é\:g‘"’ = *ﬁ-\‘é 40% - i /ﬁﬁ? g‘:}( i ’3\15% o fe ﬁﬁﬁ =N ‘iﬁxrg ES

o RS
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FzfEr 8 &4 gk 108 # FdeF 31 (Course Information)

FLEL 10810PME 510200 55 3 P3P i 3
Course Number Credit Class hour
E e PR B & [ 1 i
Title Multiscale Transport Required / Option Option
= 2% FF Instructor | & 47 < (HONG, CHE-WUN)

A% f§ it (Brief course description)

This course covers the classical physics and modern physics developed from 19th to 21st centuries. The contents
introduce the multiscale transport phenomena of fluid particle (continuum particles), molecules/ions (non-
continuum particles), electrons/photons/phonons (particle-wave duality). Mathematical models of each scale for
flow models (Navier-Stokes Eq, Molecular Dynamics and Monte Carlo, Boltzmann Eq, and Schrodinger Eq) will
be derived and their exact solutions as well as numerical solutions will be explained. All transport equations will
be summarized as a single general unified equation in the end of this course. This is a general course for senior
undergraduates, postgraduates from every background, including thermofluids, solid mechanics, optoelctronics,

MEMS/NEMS and Bio groups.

TRAT M
Course keywords

Navier-Stokes Eq, Molecular Dynamics, Monte Carlo, Boltzmann Eq, Schrodinger Eq,
continuum particles, non-continuum particles, particle-wave duality

A2 % (Course Contents) :

(1) Introduction to Multi-scale Transport

1.1 Development of Multiscale Transport in Physics

1.2 Macroscopic and Microscopic Models

1.3 Micro Flow Examples

1.4 Macro Flow Development

1.5 Kinetic and Transport Properties of Fluids

1.6 Boundary Conditions

(2) Macro Flow Models (The Navier-Stokes Equation)
2.1 Fundamental Equations

2.2 Conservation of Mass: Continuity Eq.

2.3 Conservation of Momentum (Navier-Stoke Equations)
2.4 Conservation of Energy (1st law of thermodynamics)
2.5 Summary of the Basic Equations

2.6 Examples of Boundary Conditions

2.7 Orthogonal Coordinate System

2.8 Mathematical Characters of the Basic Equations

2.9 Dimensional Analysis or Dynamic Similarity

2.10 Summary of the Basic Equations in CFD

2.11 Control Volume Formulations

2.12 Integral Form of the Generic Conservation Equation
(3) Analytical Solutions of the Continuum Flow

3.1 Classification of Solutions

3.2 Couette Flows

3.3 Poiseuille Flow through Ducts

3.4 The Circular Pipe: Hagen-Poiseuille Flow

3.5 Combined Couette-Poiseuille Flow between Plates
3.6 Noncircular Ducts

3.7 Temperature Distribution in Fully Developed Duct Flow
3.8 Thermal Entrance: The Graetz Problem

3.9 Creeping Flow (Low Reynolds Number Flow)

(4) Numerical Solutions of the N-S Equation (CFD)
4.1 Differential Form of the N-S Equations

4.2 Integral Form of the N-S Equations

4.3 Mathematical Characters of the Basic Equations
4.4 Finite Difference Methods for Elliptic Problems
4.5 Finite Difference Methods for Parabolic Problems
4.6 Finite Difference Methods for Hyperbolic Problems
4.7 Finite Difference Methods for CFD

4.8 Finite Volume Methods for CFD

4.9 Finite Element Methods for CFD

(5) Micro Flow Models (The Boltzmann Equation)
5.1 Basic Equations for Micro) Flows

5.2 Rarefied Flows

5.3 Basic Kinetic Theory

5.4 The Boltzmann Equation

5.5 The Moment of the Boltzmann Equation

5.6 Conservation Equations

5.7 Exact Solution to the Boltzmann Equation

5.8 Micro Flows and Macro Flows

(6) Numerical Solutions of the Lattice Boltzmann Model
(LBM)

6.1 From the Boltzmann Equation to the Lattice Boltzmann
Equation

6.2 BGK Lattice Boltzmann Model in 3D and 2D

6.3 Entropy and Equilibrium Distribution

6.4 Flow Chart of the BGK LBM Algorithm

6.5 Boundary Conditions

6.6 More Boundary Conditions

(7) Nano Flows (Molecular Dynamics & Monte Carlo)
7.1 Macro, Micro, and Nano Scales

7.2 Intermolecular Potential Models

7.3 Periodical Boundary Condition

7.4 Initialization

7.5 Equilibration

7.6 Fluid and Solid Mechanics

7.7 Radial Distribution Function

7.8 General Monte Carlo Methods

(8) Quantum Flows (The Schrodinger Equation)

8.1 Development of Quantum Mechanics

8.2 The Bohn Interpretation

8.3 Classical Wave Equations

8.4 The 1-D Simple Harmonic Oscillator

8.5 Wavefunction for a Free Particle

8.6 Wavefunctions in the Presence of Potential Forces
8.7 Numerical Method for the Schrodinger Equation
8.8 The Particle in a Box

8.9 The Finite Square Well

8.10 The Square Potential Barrier

8.11 Electron, Photon and Particle Dynamics

8.12 Quantum Fluid Dynamics, Quantum MD and Quantum
LBM

(9) Computational Quantum Mechanics (depends on time left)
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FzfEr 8 &4 gk 108 # FdeF 31 (Course Information)

FLE 10810PME 511100 55 3 PP dic 3
Course Number Credit Class hour
ES L RO & [3E iE
Title Laminar Flow Theory Required / Option Option
ix 3 fF Instructor | +kpz%
(LIN, CHAO-AN)

A% f§ it (Brief course description)

The course is designed to enable the student's knowledge in laminar flow theory.

TRAT M F A v, 2 #5548 laminar flow, newtonian flow
Course keywords

#HAZPN 7 (Course Contents) :

1: Preliminary concepts

2: Fundamental equations of viscous flow
3: Solutions of Newtonian viscous flow
4: Laminar boundary layer

WMzjgE~8 &4 1 a8« 108 & Az F 3 (Course Information)

FLEL 10810PME 511200 @ 3 PP i 3
Course Number Credit Class hour
E TR g @
Title Gas Phase Dynamics Required / Option Option
ix 3% §F Instructor | # -] i7(CHIANG, HSIAO-WEI)

A% f§ 1t (Brief course description)

FAL[4 1 (Brief course description)

Review of Fundamentals: Concepts from Fluid Mechanics,Basic Thermodynamic Relations Compressible flow:
Concept of Waves in fluid, Mach waves, Compression waves, Expansion waves Basic Flow features: Isentropic
flow, Shock waves, Stationary and Moving Shocks, Oblique Shocks,Bow Shocks,Expansion Fans Example
flows: Flow around bodies,Shock expansion method for flow over airfoils. Flow Through a nozzle: Convergent
Nozzles, CD Nozzles, Exit Pressure variation vs Stagnation pressure variation. Oblique shock wave reflections,
Jet flows Under- and over-expanded flows Shear layers Other Non-isentropic flows Flow with Friction, Friction
choking Flow with heat addition, Thermal choking Supersonic combustion Experimental Methods Shock
Tube,Supersonic Wind tunnel, Flow visualization,Supersonic Probes. Methods of characteristics. Design of
nozzles,External flow around bodies Experimental characteristics of airfoils in compressible flow. Unsteady
flows.

AL T gas dynamics, compressible flow, aerodynamics, gas turbines
Course keywords
Az % (Course Contents) :
1. Overview
2. Governing Equations
3. 1-D Flow

-Normal Shock Flow

-Rayleigh Line Flow

-Fanno Line Flow

4. Oblique Shock & Expansion Flow
5. CD Nozzle Flow

6. Summary
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FzfEr 8 &4 gk 108 # FdeF 31 (Course Information)

FLEL 10810PME 511300 55 3 PP dic 3
Course Number Credit Class hour
E Bt i 4 & [3E 3 iE
Title Computational Fluid Dynamics Required / Option Option
= 3% FF Instructor | +kF%-€ (LIN, CHAO-AN)

A% f§ it (Brief course description)

The purpose of this course is to enable students with the capability to compute flow field with numerical

techniques.

AT 4T L5 484 & computational fluid dynamics
Course keywords

#HAZPN 7 (Course Contents) :
1: Introduction

2: Governing equations

3: Discretization methods

4: Heat Conduction

5: Convection and Diffusion
6: Calculation of the flow field
(a) SIMPLE

(b) Fractional step method

R = Fﬁ’-*@:«’ g 4 a1 ag i 108 # FHAzF 3 (Course Information)

FLEL 10810PME 512100 2 3 2 i 3
Course Number Credit Class hour
EXs g & [E 1B i
Title Heat Conduction Required / Option Option
ix 2% 7 Instructor | f 32 (CHEN, LI-TING)

A2 3 i (Brief course description)

MBE ISR CAA SR DR AR ETE SR

PATM ST FOEIBREIAA G LEFHRETE S
Course keywords

#HAZPN % (Course Contents) :

1.Fourier's law

2.Steady 1-d conduction

3.Fins

4.Steady 2-d conduction

5.Head-conduction equation

6.Separation of variables,laplace transformation
7.Unsteady heat conduction

8.The semi-infinite solid

9.Convective cooling of solid body

10.Product solutions for 2-d , 3-d unsteady problem
11.Periodic heat conduction

12.Moving-boundary problems

13.Numerical solution methods

14 Finite-difference formulation and solution technology
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FzfEr 8 &4 gk 108 # FdeF 31 (Course Information)

FLEL 10810PME 513100 55 3 P3P i 3
Course Number Credit Class hour
ES HE R " [ i3 F
Title Introduction to Combustion Required / Option Option
iZ 3% f7 Instructor | /i 57(LIOU, TONG-MIIN)

A% f§ it (Brief course description)

POER A 1 2 RS IR AT F AR > AR T OAHE AR 0 R
A E A A F BB TR FE R S Ap s 1R EF R E o P P dagir 0 -
Biet B R AL - B FRAARZF RMMOET Rl 2 i BRELMFALAHLGE
7 et % RRR VBRSBTS R RIRVETRBRELET S BT R 5 AR
TR L (R ALY ) B R Bve i LS R e o A A RN R e i RE R
FoHE g 8 08 L8648 Sz fHle F24 #FEP2 KM -

HAZ~ 4 (Syllabus)

HATRE 4T B R LS 2 47 5% (Governing Equations for Reacting Thermal Fluid Flow) » ¢

Course keywords M)k 45 (Premixed Flame) » 44 1 w&(Diffusion Flame) » #g i 4 %5 (Jet Flames) » 4 JF
7 3 23 % (Droplet Evaporation and Combustion)

#HAZPN 7 (Course Contents) : Homeworks

Chapter 1: Simplified Conservation Equations for Chapter 5: Droplet Evaporation and Burning

Reacting Flows Homeworks

Homeworks A oLk

Chapter 2: Laminar Premixed Flames Introduction to Mass Transfer

Homeworks Chemical Kinetics

Chapter 3: Detonations Coupling Chemical and Thermal Analyses of

Homeworks Reacting Systems

Chapter 4: Laminar Diffusion Flames Final Exam

Fzg&Es g &4 Rraed k 108 £ ot 7 31 (Course Information)

50 10810PME 514100 gL 3 P PF I 3
Course Number Credit Class hour
B BRI E & [iE 13 E
Title Experimental methods in Thermo-Fluid Science Required / Option Option
iZ 3% EF Instructor | F %< (HUANG, CHIH-YUNG)

A2 3 i (Brief course description)

This course aims to provide a comprehensive view of theory and application of experimental techniques for
thermo-fluid science. Computer data acquisition, pressure, temperature, and velocity measurements with
advanced experimental techniques like particle image velocimetry (PIV), pressure/temperature-sensitive paint
(PSP/TSP) will be included, as well as flow visualization.

FRALM 4T experimental technique, thermo-fluid science, data analysis, pressure, temperature,
Course keywords velocity, flow visualization
#A2 M 7 (Course Contents) :
1.Topics:

2.Introduction

3.Measurement uncertainty

4.Pressure measurement

5.Velocity measurement

6.Temperature measurement

7.Flow visualization

8.Pre-designed lab for data analysis
9.Pre-designed lab for wind tunnel measurement
10.Pre-designed lab for water tunnel measurement
11.Course project
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RMzj&sE~g &4 a8« 108 £ 4z F 31 (Course Information)

FE0 10810PME 514400 gL 3 P PE I 3
Course Number Credit Class hour
B E2 2 & [3E F
Title Two-Phase Flow Required / Option Option
iZ 3% F7 Instructor | % P % (LEE, MING-TSANG)

A% f§ it (Brief course description)

This course focuses on heat and fluid transport phenomena associated with phase change processes. Topics
include thermodynamics of phase change, evaporation, condensation, nucleation and bubble growth, two phase
flow, convective boiling and condensation, melting and solidification.

HATRE 4T two phase flow, boiling, condensation, evaporation, melting, solidification
Course keywords
Az % (Course Contents) : 10. Film boiling
1. Course outline and introduction to phase change 11. External condensation
phenomena 12. Two phase flow modeling
2. Interfacial tension 13. Internal convective condensation
3. Wetting phenomena 14. Convective boiling
4. Transport on interface 15. Liquid-vapor heat transfer for engineering
5. Homogeneous nucleation applications
6. Heterogeneous nucleation 16. Melting and solidification
7. Pool boiling modeling 17. Granular flow
8. Maximum and minimum heat flux conditions 18. Final project review
9. Midterm
Fzg&Es g &4 BRaed k 108 £ ot 7 3 (Course Information)
FLEL 10810PME 520300 LE@N 3 ok pF i 3
Course Number Credit Class hour

E B d) ks & [ 1 =

Title Digital Control System Required / Option Option
iZ 3% F* Instructor | 2 3% iz (WANG, PEI-JEN)

AT 3 i (Brief course description)

AYATE Z A R AHMEHAY, R - BABRFHRE A BHMEIALL F N F 4o (1)Introduction: 4
z& AL Z FF AN F % 4. (2) Interface Circuits and |mplementat|on (3)Analysis of discrete systems:
i % z-transform, #ciz )k Seenpist 2 5 B R e (2 Bcie i & < 3). (4)Sampled-data systems: 4 &
A/D %2 DIA R, B k2, (5)Digital filter design: #c i gt E?P{*L” ;% . (6)Digital control systems: 3:
g AR, S BALBRFHRE AN F4oT: (ELCPLD 2 4 6 TRkt (E2)dhihams B TR 4

B R

BA R 45 Sampling Theorem, aliasing, z-transform, compensatin, digital controller design
Course keywords

#HAzp % (Course Contents) :

. Introduction and Reviews Chap 1

. Discrete-Time Systems Chap 2 and Class Notes

. Modeling of Digital Control Systems Chap 3

. Stability of Digital Control Systems Chap 4

. Analog Control System Design-A revisit Chap 5

. Digital Control System Design Chap 6

. Microcomputers and Interface Circuits Class Notes

. Term Project and How to deliver a speech Class Notes

O~NOoO Ok~ WN R
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FzfEr 8 &4 gk 108 # FdeF 31 (Course Information)

FLEL 10810PME 523000 L@ 3 P3P i 3
Course Number Credit Class hour
B e Vi @I I B =S & [3E 12 i
Title Sensing and Actuation in Miniaturized Systems Required / Option Option
= #¥ f7 Instructor | %]-K F(LIU, CHENG-HSIEN)

A% f§ it (Brief course description)

The Goal of the course is to provide senior and graduate students with the basic concepts and principles of sensing
and actuation in miniaturized systems, which mostly use integrated circuit fabrication for their realization.
Categories of sensors and actuators include biological transducers, mechanical transducers, etc. Basic mechanism
of transduction, micro/nanofabrication techniques, and relative merits of the different technologies will be
addressed. This course will be research oriented and focuses on paper survey. (Lectures will be given in English
and your oral presentation will be requested in English)

PRALM AT Transducers, MEMS, Microsystem, Lab on Chip, Micromachining
Course keywords
A2 % (Course Contents) :
1.Topics

2.Course Overview and Exploring Sensing and Actuation in Miniaturized Systems/Scaling
3.Introduction to Micro/Nano Transducers and Microsystem Technology and MEMS History
4.Micro/Nano Fabrication Techniques

5.Miniaturized Mechanical Transducers and Microsystem Applications (1)

6.Miniaturized Mechanical Transducers and Microsystem Applications (I1)

7.1st Class Presentation

8.Microfluidic Systems, BioMEMS and MEMS related NanoBio Tech. (1)

9.Microfluidic Systems, BioMEMS and MEMS related NanoBio Tech. (I1)

10.Idea Exploring Competition (Final Project)

11.Microfluidic Systems, BioMEMS and MEMS related NanoBio Tech. (l11)
12.Microfluidic Systems, BioMEMS and MEMS related NanoBio Tech. (1V)

13.Class Final Presentations

WMzjpE~g &4 pRr1ag 0 108 & 4z F 3 (Course Information)

FLEL 10810PME 534300 @ 3 PP i 3
Course Number Credit Class hour
kv FOLH A & [3E 1 #
Title Finite Element Methods Required / Option Option
iF 2% FF Instructor | % & % (LEE, CHANG-CHUN)

A2 {3 i (Brief course description)

AUALE PRI 2 e 4 B2 AL FIgAR - > 3 PRE AB L - E G oV EENE LR B4
FH AWML RV 2 M I AR #A87 WH AR 2 B ARG Hjz i %o

AALM A $RE A, A, e, KEA, HAEm
Course keywords

#HAzp % (Course Contents) :

. Introduction

. One Dimensional Elements and Computational Procedures
. Introduction to ANSYS

. Basic Elements

. Variational Methods

. Galerkin and Weighted Residual Methods

. Isoparametric Elements

. Coordinate Transformation

. Constraints

O©CoOoO~NOoOUTh,WNBE
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FzfEr 8 &4 gk 108 # FdeF 31 (Course Information)

FLEL 10810PME 534500 55 3 P3P i 3
Course Number Credit Class hour
el WS F DY) F
Title Elasticity Required / Option Option
ix 2% 7 Instructor | 3%&4f =~ (CHANG, JEN-YUAN)

A% f§ it (Brief course description)

This is the course covering a variety of important problems in solid mechanics. Topics covered in this course
include torsion of non-circular cross sections, field equations of elasticity with boundary conditions, stress
concentrations, flexure and large deformation of beams, and a number of classical plane stress/plane strain
solutions in rectangular and polar coordinates. Emphasis is given to theory of elasticity and derivations of
classical elasticity solutions. Comparisons are also made between solutions derived via full theory of elasticity
and simplified solutions obtained from undergraduate strength of materials course.

AT 4T Elasticity; Stress; Strain; Solid Mechanics; Torsion; Bending; Large Deformations
Course keywords
#Azp % (Course Contents) : 5. Constitutive Equations & Problem Classification
1. Mathematical Preliminaries 6. Torsion
2. Review of Strength of Materials 7. Flexure
3. Analysis of Strains 8. Large Deflection Beam Theory
4. Analysis of Stress 9. Stress Concentration

WMzjgE~8 &4 1 a8« 108 & 4z F 3 (Course Information)

FL5 10810PME 536000 2 3 2 i 3
Course Number Credit Class hour
* 2of RIS B LIE B 2
Title Atomistic-Continuum Mechanics Required / Optiona Optiona
ix 2% §F Instructor | ;= &% (CHIANG, KUO-NING)

A2 3 i (Brief course description)

This course will focus on atomic structure, potential functions and how to coupling atomistic mechanics with
classical mechanics methods

AT 4T Atomic Structure, Nano-Mechanics, potential function, Finite element method,
Course keywords Molecular Dynamics
FAzp 7 (Course Contents) - 6. Molecular Dynamics (MD)
1. Preface of NanoMechanics 7. Atomistic-Continuum Mechanics
2. Introduction to Atomic Structure and Chemical Bonds | 8. Nano-Effect, Equivalernt Method and Multi-
3. Crystalline Structures Scale Computing
4. Potential functions 9. Case Study
5. Introduction to Finite Element and Finite Difference
Methods
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W&~ g &4 o eg k 108 & Az § 31 (Course Information)

e 10810PME 537100 L 3 PR i 3
Course Number Credit Class hour
B 4 EE el SSNER Y & [iE iE
Title Elastic Wave Devices and Applications Required / Optiona Optiona
i 2% f7 Instructor | % 42 % (LI, MING-HUANG)

A% f§ 1t (Brief course description)

The goal of this course is to discuss the fundamentals of elastic wave in solids and the engineering applications. This
is a theoretical course focused on the development of equivalent circuit model for various elastic wave devices. We
will give a brief introduction on the basic theories for both lumped-element and continuous system vibration problems.
Then the wave propagation in crystallographic materials will be discussed (i.e., the Christoffel equation). Next, we will
introduce the electromechanical transducer and the equivalent circuit representation. The non-ideal effects, including
the thermoelastic damping, interface loss, and nonlinear vibration problems, will also be introduced. After the mid-
term exam, we will focus on the theory of piezoelectricity. The equivalent circuit modeling for the piezoelectric
transducers will be discussed as well. Finally, the FBAR and Lamb wave devices are chosen as case-studies.

AL 4 Elastic wave, equivalent circuit model, Christoffel equation, piezoelectricity, Lamb wave
Course keywords
A2 % (Course Contents) : Week 9: Nonlinearities in mechanical systems
Week 1: Introduction of elastic wave devices and its Week 10: Mid-term exam (No lecture)
applications Week 11: Introduction of piezoelectricity
Week 2: Vibration of lumped-element system Week 12: Wave propagation in piezoelectric crystals
Week 3: Longitudinal and transverse vibration of a beam Week 13: Piezoelectric transducer modeling
Week 4: Wave propagation in crystallographic materials Week 14: FBAR and Lamb wave devices
Week 5: Loss mechanisms in elastic solids Week 15: Application: RF filters in smartphones
Week 6: Electrostatic transducer modeling Week 16: Application: VHF mechanical oscillators
Week 7: Equivalent model for flexural-mode resonators Week 17: Project Presentation (1)
Week 8: Equivalent model for bulk-mode resonators Week 18: Project Presentation (2)

RzfEF+ g &4 praed k 108 £ %427 1 (Course Information)

e 10810PME 543500 S 3 J 2P i 3
Course Number Credit Class hour
F L I i &
Title Precision Machine Design | Required / Optional Optional
iz 3 E7 Instructor | & & R (SUNG, CHENG-KUO)

A2 [ it (Brief course description)

AR EEF) AR E TEYS P AR R IR AR LT A ER g 2 EF L HR
WA A H A P ERIRT S B BRHFARAZ T2 AP ENEE L BB EHAR DR T
A e ke 2 MR et AR A HRSTREY FrmA L PED PSRRI B RHBR L AK
POCHHBENA CEAMNAZBERALT PR DTE CPEARLRS 2 RFERPBRILE E K
WAL LARRBNELERERIE S N2 R AT THEHIYARN BENFHEKT - RPREE
R BN RS PRE T S FHARS FEBRBEX -

AR 4T resolution, precision, accuracy, analog sensor, optical sensor sensor mounting, system
Course keywords calibration
Az % (Course Contents) : FHF %
1. Introduction to Precision Machine Design (% AR % | 1. FHREIFAEH e imoR2Z ERIZ M R
%) (% BRI 3C)
2. Principles of Accuracy,Repeatability,and 2. BBl B2 = X A4 A BRI RFIE B
Resolution(# & R ##%) B¥p 2 A F (R ERKE)
3. Analog Sensors (& & B #c4%) 3 MPERT L R ERE RE (REAREKE)
4. Optical Sensor Systems (ff i F& % 4%)
5. Sensor Mounting and Calibration (& & Rl ##2)
6. Mapping Geometric and Thermal Errors in a Turning
Center (& 2 R #42)
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RMzj&sE~g &4 a8, 108 £ 4z F 31 (Course Information)

FLEL 10810PME 544100 @ 3 PP i 3
Course Number Credit Class hour
B 34 Bl ®OB Bk 2t ] (R & [E 3 5
Title Design and manufacture of miniaturized systems | Required / Optional Optional
iZ 3% F7 Instructor | #f ¥+ B (LAI, MEI-FENG)

A% f§ it (Brief course description)

In this "Design and manufacture of miniaturized systems" course, approaches that are commonly used in nano-
and micro-scale fabrication processes will be introduced. Some state-of-the-art fabrication technologies for
miniaturized systems will be discussed in the class as well.

HATRE 4T z 5F Mook Bl A7, 3% 2 | 1Y ,nano, micro, fabrication, design, miniaturized
Course keywords
#AZP % (Course Contents) :
Outline

Ch2. Vacuum Technology

Ch3. Deposition Technologies

Ch4. Etching Technologies

Ch5. Doping and Surface Modification
Ch6. Lithography

Ch7. LIGA

Ch8. Nanofabrication by Self-Assembly
Ch9. Wafer Planarization and Bonding
Ch10. Contamination Control

Ch11. Device Fabrication—Example

Fzg&Es g &4 BRaed k 108 £ ot 7 3 (Course Information)

FLEL 10810PME 634800 @ 3 2P i 3
Course Number Credit Class hour
P L] & [ 13 F
Title Plates and Shells Required / Optional Optional
iZ #% §F Instructor | 2 7 ¥ (WANG, WEI-CHUNG)

A% f§ 1t (Brief course description)

In this course, principles of beam, plate, and shell theories and their applications to some structural elements,
including domes, pressure vessels, tanks and pipes will be introduced.

WATR 4T Elements of Plate-Bending Theory, Plates of Various Geometries and Forms, Membrane
Course keywords Stresses in Shells, Bending Stresses in Shells, Applications

#AZP % (Course Contents) :

. Elements of Plate-Bending Theory

. Circular Plates

. Rectangular Plates

. Plates of Various Geometries and Forms

. Plates under Combined Lateral and In-Plane Loads
. Large Deflection of Plates

. Membrane Stresses in Shells

. Bending Stresses in Shells

. Applications to Pipe, Tank, and Pressure Vessel

©oo~No Ok~ wWwNBE
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RMzj&sE~g &4 a8, 108 £ 4z F 31 (Course Information)

FLEL 10810PME 665000 @ 3 PP i 3
Course Number Credit Class hour
EXS Adg 5 & [ 13 F
Title Radiative Heat Transfer Required / Optional Optional
= 3% EF Instructor | rt 3 #2(CHEN,YUBIN)

A% f§ it (Brief course description)

Every student is asked to do a term project independently by the end of semester. The term project includes an
oral presentation, a written report, and hands-on results (artworks). An A4 page of abstract is ought to be
delivered in the middle of semester for instructor’s review. The presentation and PPT file must be in English
because the official language of course is English. 5 points will be deducted for students who either present not
in English or use non-English PPT file. All topics related to radiative heat transfer are welcomed. The
presentation will be held at the end of the semester and each presentation will take around 15

minutes with 3 minutes Q&A.. The presentation will be graded based on following items: the fitness of title and
length of presentation, the organization and fluency, clarity of figures and tables, completeness of contents, and
time management as well as gestures.

PRATM T
Course keywords
Az % (Course Contents) : 9.The Monte Carlo method for surface exchange
1. Introduction to thermal radiation 10.0ther methods for surface exchange
2. Radiative properties of surfaces 11.Radiative properties of molecular gases
3. Radiative exchange between surfaces 12.Radiative properties of semi-transparent media (1)
4. Radiative transfer in participating media 13.Radiative properties of semi-transparent media (11)
5. Solution techniques for RTE 14.Approximation methods for thermal radiation
6. Radiative properties of participating media Demonstration of term project (1/2)
7. Combined mode heat transfer Demonstration of term project (2/2)
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