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FzfEr 8 &4 gk 108 # Az F 3 (Course Information)
FLEL 10820CHEM103001 -2 L 1 E S SLE S 4
Course Number Credit Class hour
E R e & [3E 13 i3
Title (General Chemistry Laboratory (1)) Required / Option Required
ix 2% fF Instructor | B+ 52(LIAO, YI-YA)

A% f§ it (Brief course description)

Pt Hi CEBAEP FE DRG] B R B R AIL YRR AALL R R B
BE AL REEIAHPEET A -

HATM 4T 4 i iv 8 F =%, General Chemistry Experiments
Course keywords

#HAZPN 7 (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]CI

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

WMzjgE~g &4 pr1ag k0 108 & Az F 3 (Course Information)

FrEL 10820MATH104001 E 3 3PS i 3
Course Number Credit Class hour
B Mg s B = & [E 13 &
Title Calculus I Required / Option Required
= 3% EF Instructor | ft ik = (CHEN, JIUN-CHENG)

A2 3 i (Brief course description)

This is a basic calculus course. Students are expected to learn basic ideas in Cauculus, including convergence,
calculus in several variables and some numerical methods.

BAL R 45 several variable calculus, vector analysis, sequences, series
Course keywords

#HAZPN % (Course Contents) :

1. Sequences and Series

2. Transcendental Functions

3. Applications of Differentiation and Integration
4. Functions of Several Variables

5. Double and Triple Integrals

6. Line and Surface Integrals




W&~ g &4 o eg k 108 £ Az § 31 (Course Information)

e 10820PHYS113405 L 3 B SRR S 4
Course Number Credit Class hour
F* Fi@ 4B (PHYS iubre 2 R i2 F if) & [HE g A
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.

ERid ks Electromagnetism(# # 5 ); Maxwell’s equations( 7 #7 % f > 42 ;%);Special relativity(#
Course keywords
7 48 %13 );Black body radiation(2. %8 £5 44);Matter waves(4~ it );Particle-wave duality(#-
+ - # B £ 14);Uncertainty principle(ie] % # jm 32 );Schrodinger equation(## = = 42
79);Tunneling effect( 7 "% »< /&)

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

Ch 20Electric Charge, Force, and Field Ch 27 Electromagnetic Induction 04/26(7 )

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

Rz &E+ g &4 o eg k 108 & e § 31 (Course Information)

FLEL 10820PHYS102003 @ 1 2P i 4
Course Number Credit Class hour
*F 4 i 32 2% - (M5678 ¢ iE 1) & [3E 13 A
Title Required / Option Required
= 3 £F Instructor | £ & (TAI, MING-FONG)

A2 3 it (Brief course description)

é’%ﬁ’fé;@“"%%”%’*?%ﬁéﬁcﬁz“ SRV PR ER G S RE L RAER & S

FlehikE & HoRIES ﬂfr#ﬁitz}iﬁw"lﬁ PIRRA-F H il g 2 rﬁéqiﬁmﬁ*/j—sa LR 3 SIS
%‘rmsb"°_‘§ﬁ?¢1§fﬁ BAARE CEHF A R F e BRI PR OAAFER

R TEPRAETE BE - ITRE ﬁ\ﬁ FTRAZITRE S THREFTAREEAHS I HOF Y op;
B*;ﬁd PP TR AEIHIRITRT TEELE BB R EE RN RS AR LEASE
SR RE R B ot b AR mA P - LR rINE S R T /wTﬁ%ﬁf’iﬂﬂ,ﬁvﬁ
@3 JBPEELE= i Xegl ,\L’frﬁ—i B4 58y @f}\’frgywﬁ]

AL 4T 47 312 physics, ¥ 5% experiment, ¥ & electricity,Z % magnetism, 7 2 4 Electromagnetism,
Course keywords

% & Optics
#Az % (Course Contents) : F5% 7 =Tk E2 RC &2 RLC % (RC
Bl X kEFE{owme i (The Ammeter, and RLC Circuits)
Voltmeter and Ohmmeter) 98 TR TRERELERE
@ 5 2 % %=X T (The Current Balance) (Demonstrattions E)
3 Tk ‘3?_1 ¥ f 32 27 3% ¥ (Analog oscilloscope) ? 5% 9 J7i* i v % B (Helmholtz Coils)
F &4 FT ? 5%% ~ B2 T RS (Demonstrattions D) | # &% 10 i# 5. 4+ # % % (Michelson interference)
%5 T8 (The Electric Field) Fok 1l & a3 RFHE R 2 WL i (Atomic
A6 k& _rrq"-rk,-]- ~ ¥k ~ * e ses4(Optical Experiment) | Spectrum and Planck constant)
FH%12 FaAFEk kTR AFEER
(Demonstrattions F)




MzfE+ 5 &4 paed k108 £ %427 71 (Course Information)

e 10820PME 101601 -2 L@ 1 EE SR S 3
Course Number Credit Class hour
kv 1H5FY & [ i &
Title Work Shop Practices Required / Option Required
T 3% 7 Instructor | F%:F2T(CUO, SHY-PIN)

A2 {3 it (Brief course description)

F%ﬁ}_—;‘%;;gu‘a%bﬁ TS TP FRABEP AL L EFHEENFEALALBED > & 454

gk L 48k 2 BB (CNC) & & ~ 1B (CNC)gek ~ %5 ~3D 5| ~ p 78 BRI o b e

:v‘é';‘;pq MAFENHL DR R bR 2 1R W BRI A8 TR AAELREEFKITAL
M A B A EITSEZ 1 2o iR A AN A o

AL AT #1 .2 B B B (CNC) % 42,3D 7167, (= 2 51, 905
Course keywords

Az % (Course Contents) :
L2 A 8 BHEE s i R TR AR B0 o g ¥
2y B LA TR R ARNER el Sics 7 BRE 1B R A JFRFTPBEAHT 2D
4c1 ~3D4c 1 r.tl‘;L.#HffﬁJ? (it ] %3 RS PER)
ENE S LRI N £ O SR SRR AR S
44%11‘ ST LT RIS < I (ETE!
BAER2: BN E B auHFEiF7 B %é:)» < R4 1
6.Hc AL GRS E  TREE AL ER el Sl 7 BRD 1R B A [FRRT B E4RT 2D
vl ~3D4ra r.-crﬁ;}aulzf:f:ﬁ (P %D EHREPFT)
IR SIS U Sl
83DF| B S E ~ TG W AANER HFrEea 2
QB VR RPN L s B2 LR ;E;}L'ﬁ; NEE X
109k b 1 g3y L 2 L 4G #"’#Jf o BN HIIZ & Rl iF

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

FLEL 10820PME 101701 -2 LN 3 P2 e 3
Course Number Credit Class hour
* R 1R SE z
Title Computer Aided Machine Design & Drawing Required / Option Option
= P fF Instructor | #]%& F-(LIU, CHUN-HSIEN)

A2 [ it (Brief course description)

AFARPER LB A BRI BRI BEEZHR 18 ﬁﬁ M= H 865 - M ADEATY R fa i B
FEER G Y BORR EEREEHRDIE 0 A IR F”F\ s AR LR 0 X
FEBE T R FFLM O L TR - A U E 1‘?*?’?&5#2‘%{?@%‘3 P ERPIFELF RN
BEFEAIIT PR AGARR > L EFIE ARG B P BATEY L Autodesklnventor’ -
3D £#NE PR Fo TR 51 T et BI(CAD) ~ 2 radf etk s~ 9l F] (CADD)- £ % v 1 42(CAE) -
FE B~ R E B s AT ﬁv%/v\#‘r#ﬂr%a‘%’iffuﬁiﬁéﬁ 2 IFEIR »m#E"l %rﬁ 3= (CAID) - #
FREDOFEL TR REY S 3AR -

BALM 4T PR~ 1 AR~ A1FT~ @R - CAD
Course keywords

Az % (Course Contents) :

ARATHER B AT DR R AR Eﬂ%ﬂ;& 1Lz %5 5 - B UDEATE AT R BRI E SR -
m@%‘-’ﬁ ’H‘a‘ik?i‘i?i%l%%*@?im:ﬁ' £ TG LR MALRlZ BAERE 50 *%i@@%#;w

Wil m g TR R f%lﬁﬂ%lvﬁc%i g «'lﬁap’%ﬁﬂ‘é’mﬁ'?pi > 4 Eﬁ*l’?/gr’w ﬂiﬁ FHIZ T o A REF T
-mﬁﬂ‘w{?w Bt erp Ag= 3o 4o %EL?(@?;%:?QF&Wﬁé;&gl.ﬁ@%}ﬁﬂggﬁﬁn L A G g;g.i% o F] 0 A
BARAE S Mg T PP R R DGR R A TRE . BB RGSN 5 il @% N G5 KRR el B
rr‘;}t‘”'i B e 1% > mfg’f:}iﬁi'\fﬁm#fi ; TiE - A e I'Jffb’f#‘;\: @ﬁﬁ'gl’r}t”'g]% TARLF 2 “‘Lgfbﬂ ?15]"rffb
1 0F PR APARN A S F L EE AR LAY o FAITHR Y PRl aAutodeskInventory 53D RE o E
Fho T RNy @(CAD) T mﬁv‘«x“%ﬂ?}(CADD) Tralesa ﬁ(CAE)’Kﬁ] EaE R AR Ll X =0 1Y
AYRESCURBEIGE > A I FEI R N1 2R CAD) EFEORFERAETR LT Y ZF AR -

6




MzjE~g &4 a8« 108 &# JAzF 3t (Course Information)

e 10820PME 101801 L 3 Feg= NS 3
Course Number Credit Class hour
ESS A2 & [iE 1 &
Title Programming Design Required / Option Required
= 3% EF Instructor | £ § 2 (WU, CHEN-HSING)

A% f§ it (Brief course description)

APARH R AN RAF F o APRAL CFT PRSDAIEIT > PR ARF LN F § 4ol
B RS i Rt I TrRaREAREE . F1EELLFREEY BHREIRFERSAS B
% 237 o

AL Gt F C#7, ABAE
Course keywords
Az 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

WMzjpE~g &4 1 ag « 108 & 4z F 3 (Course Information)

FLEL 10820PME 101802 g5 3 PP dic 3
Course Number Credit Class hour
B AR [ 5 &
Title Programming Design compulsory/required | Required
T3 FF 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.

AR S Computer programming, C language
Course keywords

#HAZMN % (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




RMzj&sE~g &4 a8« 108 & 4z F 31 (Course Information)

e 10820PME 134101 L 3 Feg= NS 3
Course Number Credit Class hour
B * 45— [ i3 &
Title Applied Mechanics | compulsory/required | Required
= 3% EF Instructor | ;= & % (CHIANG, KUO-NING)

A% f§ it (Brief course description)

NAL L B B2 RAL LR AR S TR AR 5 40 54 B ¢ GiNewton T = £ i % -

AT T BigE ~ 4 TfEs 2ap g B¢ 4 v o4 o Rigid body, static equlibrium,
Course keywords New's Law, Concentration force, Distribution force

Az % (Course Contents) :

1.Introduction

2.Statics of particles

3.Equivalent systems of forces

4.Equilibrium of rigid bodies

5.Distributed forces;centroid and centers of gravity
6.Analysis of structures (trusses, frames and machines)
7.Friction

8. Distributed forces;moment of inertia

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

FLEL 10820PME 134102 L @N 3 P i 3
Course Number Credit Class hour
ElS s 4 8- & [E 1 &
Title Applied Mechanics | compulsory/required | Required
iz 2% g7 Instructor | 2 7 ? (WANG, WEI-CHUNG)

A% f§ 1t (Brief course description)

BB E 2 P AT A A B AE PEA 2 v B A TR R RIREEE 4 T R A

AT AES Equilibrium, Particle, Rigid Body, Friction, Truss, Virtual Work
Course keywords

#HAZPN % (Course Contents) :

. General Principles

. Force Vectors

. Equilibrium of a Particle

. Force System Resultants

. Equilibrium of a Rigid Body
. Structural Analysis

. Internal Forces

. Friction

. Center of Gravity and Centroid
10. Moments of Inertia

11. Virtual Work

©CoOoO~NoO ok~ WNBE




FzfEr 8 &4 gk 108 # Az 31 (Course Information)

FLEL 10820PME 300600 5 3 E g N S 3
Course Number Credit Class hour
kv HE A E &% [ i3 &
Title Introduction to Materials Science Required / Option Required
= 3% EF Instructor | +R#H5(LIN, SU-JIEN)

A% f§ it (Brief course description)

AEARR - B G REA MR PE G AR R R BREeER - MR AL
B fik s TR A PEET TR T4 55 ¥ * h& A 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.

AL 4T Rt Bpdatly, LAUMEHE, A ERLGN PR BT, T R,
Course keywords & HL 5  atomic structure and bonding, crystal structure, solidification and
crystalline imperfection, diffusion in solids, mechanical properties, phase diagrams, and
engineering alloys.

FAzp % (Course Contents) - Midterm Exam | 2 hours (Chaps. 1-4)
1. Introduction 2 hours 6. Mechanical Properties (1) 5 hours
2. Atomic Structure and Bonding 5 hours 7. Mechanical Properties (I1) 4 hours
3. Crystal and amorphous Structure in Materials 5 8. Phase Diagrams 5 hours

hours Midterm Exam 1l 2 hours (Chaps. 5-7)
4. Solidification and Crystalline Imperfection 5 hours | 9. Engineering Alloys 6 hours

5. Thermally Activated Processes and Diffusion in Final Exam 2 hours (Chaps. 8-9)
Solids 4 hours




W&~ g &4 o eg k 108 & Az § 31 (Course Information)

e 10820PME 200201 L 3 B SRR S 3
Course Number Credit Class hour
e 1 AR - & [E 18 &
Title Engineering Mathematics |1 compulsory/required Required
i 3¢ f7 Instructor | %-K F-(LIU, CHENG-HSIEN)

A% fj it (Brief course description)

A2 i 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.

HATRE 4 F Fourier series, Fourier transform, vector calculus, partial differential equations, complex
Course keywords analysis

#Azp % (Course Contents) :

1.Linear Algebra

2.Fourier Transforms

3.Partial Differential Equations (Fourier Transform+ Laplace Transform)
4.Complex Analysis (optional/ up to schedule)

—

Rz &E+ g &4 o eg k 108 & e § 31 (Course Information)

e 10820PME 200202 S 3 PP e 3
Course Number Credit Class hour
E S 1 ARy - 2 [E 18 &
Title Engineering Mathematics |1 Required / Option Required
iz 2 E7 Instructor | £ 47 < (HONG, CHE-WUN)

A2 [ it (Brief course description)

1 AREE D A F At 1000 £ £ 2 0w kAT A2 i LA AT RS RN v 1 fRR
3,1 A HH - A R L4E W A 2 423N - Laplace 4% ~ Bic: BoR S lcfE e E A E L B - 1 RN
Mg Fourier sodie s Mfic A S A2~ 2 AT R B APM I 2 1 AR Bt o P RARP B EARR G AR
R E AR A 0 WA TR 29 R AR

TARM 4 F S ik, Fourier s dk, hilcs B 2N, Aok
Course keywords
#Azp 7 (Course Contents) : Part 7: Partial Differential Equations
Part 5: Linear Algebra Chapter 12 Partial Differential Equations (PDEs)
Chapter 4 Systems of ODEs Part 8: Complex Analysis
Chapter 7 Linear Algebra and Linear Systems Chapter 13 Complex Differentiation
Chapter 8 Linear Algebra: Matrix Eigenvalue Problems Chapter 14 Complex Integration
Part 6: Fourier Transforms Chapter 18 Complex Analysis and Potential Theory
Chapter 11 Fourier Analysis

10



FzfEr 8 &4 gk 108 # Az 31 (Course Information)

FLEL 10820PME 210401 5 3 PP i 3
Course Number Credit Class hour
E 4 RAHFE = & [3E &
Title Thermal and fluid Science (I1) Required / Option Required
iz 3% §7 Instructor | ¥ < & (SHEU, WEN-JENN)

A% f§ it (Brief course description)

This course is the second part of Thermal and Fluid Science (I & II),which introduces the fundamental aspects
of thermal science. The main content introduces the fluid mechanics in this semester.

AT 4T Fluid Statics, Integral Form, Dimensional Analysis, Internal Flow, External Flow
Course keywords

1. Basic Considerations

2. Fluid Statics (H#1, Q#1)

3. Introduction to Fluids in Motion (H#2, Q#2)

Experiment ARJw£2 b i & st

4. The Integral Forms of the Fundamental Laws (H#3, E#1)

5. Dimensional Analysis and Similitude (H#4, Q#3)
Term Project & 2 = fe 4 figg 2 sc L3kt

6. External Flows (H#5, Q#4)

7. Internal Flows (H#6, E#2)

FzFZE+ 8 &4 a1y« 108 £ Az F 3t (Course Information)

FLEL 10820PME 210402 L @N 3 PP i 3
Course Number Credit Class hour
E32 AAEEE & [3E &
Title Thermal and fluid Science (1) Required / Option Required
= 3% E7 Instructor | 2 "¢ (WONG, SHWIN-CHUNG)

A% f§ 1t (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.
HA%~ % (Syllabus)

AARM S F Fluid Mechanics, Fluid Dynamics, Thermal-Fluid Science, Pipe Flow, Boundary layer
Course keywords Flow

#HAZPN % (Course Contents) :

Chapter 10: Basic considerations

Chapter 11: Fluid statics

Chapter 12: Introduction to fluids in motion
Experiment | 4R 22 b iF % st

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

Chapter 14: Dimensional analysis and similitude
Experiment Il & 4 2 ¢ &%

Chapter 15: Internal flows

Chapter 16: External flows

Final Exam

11




FzfEr 8 &4 gk 108 # Az 31 (Course Information)

FLEL 10820PME 234201 -2 5 2 PP i 2
Course Number Credit Class hour
e RN EP) &
Title Applied Mechanics (11) Required / Option Option
= 3% FF Instructor | % & % (LEE, CHANG-CHUN)

;’Hi fi it (Brief course description)

64 F2 A#HL# "%wéhﬁcﬂ_w i AT r’*“—#%:ﬁ%‘""E#*,rﬂ‘ﬁﬂk_@ﬁa}Ls;m,;g
s ’Eﬂiﬁﬁvmé@xt i3 €%1L mi BFF 04 F3 L3438 m;ﬁaﬁﬁ RGP s s E ++<“,wa§é‘r
évm R f'zéa{a 2 HE R R R o F|P o A GATK T Y T EEE R %ﬁ@ﬁvéﬁéﬂ g

LFE? %?ﬂémL o kBB AR BB A AR E S A IRA 5 (AR - m

W BFHBR AR AN B Rergdtenp Flia E FRES o Fabad 4 247 TR
z ﬁvﬂ; Hig fgr—‘b,, o BRER > BRI G EFHand A Ao BBOGEHEZHERY o F
PHEY LR S L A e RS e R mA o

AARM S F Dynamics
Course keywords

#HAZP % (Course Contents) :

1. Introduction and Review (Ch 12, 13)

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

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

4. Planar Kinematics of a Rigid Body (Ch 16)

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

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

7. # 5 g # ¢ % (Rolling Experiment on Inclined Plane): Planar Kinetics of a Rigid Body: Work and Energy
8. ¥ i £ 22T {7 b w32 S (Experiments of Moment of Inertia and Parallel Axis Theorem):
Planar Kinetics of a Rigid Body: Impulse and Momentum

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

Fzg&Es g &4 Raed k 108 £ Fofe 7 3 (Course Information)

FLEL 10820PME 235001 2 3 P i 3
Course Number Credit Class hour
ES o4 g & [3E 13
Title Mechanics of Materials Required / Option &
Required
= 3% E7 Instructor | %2 4 (TSAI, HUNG-YIN)

A% f§ 1t (Brief course description)

A4 B gt #4800 47 k]88 (Rigid Body)E%LE“"“\ 8= ;‘é A %3@1 (L %%%ﬁ(Deformable
FATLE 2w BB AT A R B iRR ﬁ_gwwn v % m% i‘é?{

WATR 4T 4, &%, Stress, Strain, Torsion, Bending, Axial Loading, Shear, Buckling
Course keywords
#HAZ]N % (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

12




FzfEr 8 &4 gk 108 # Az 31 (Course Information)

FLEL 10820PME 235002 5 3 PP i 3
Course Number Credit Class hour
kv w4 g & [3E &
Title Mechanics of Materials Required / Option Required
= 3% EF Instructor | 2 ¥ ¢ (WANG, WEI-CHUNG)

A% f§ it (Brief course description)

FAL[E i (Brief course description)

HAL A Bt 24 2300 k8 (Rigid Body)pF 2 32352 2+ > ig- A # 3 7 %3548 (Deformable
Body)z 473t o Hi#l 4 B 5 FA A4 F2 AA# AT L B Y SRR AW BT LR E gL EL
RSN G e e ph A L

B Stress » Strain » Beams » Torsion » Bending » Buckling
Course keywords
#HAZPN 7 (Course Contents) : 7. Transverse Shear
1. Stress 8. Combined Loadings
2. Strain 9. Stress Transformation
3. Mechanical Properties 10. Strain Transformation
4. Axial Load 11. Deflections of Beams and Shafts
5. Torsion 12. Buckling of Columns
6. Bending 13. Energy Methods

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

FLEL 10820PME 242501-2 L @N 3 P i 3
Course Number Credit Class hour
B Wi g & JVE 13 &
Title Kinematics of Machinery Required / Option Required
iZ 3% EF Instructor | +k< #(LIN, SHIH-CHIEH)

A2 3 i (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.

BA R 45 mechanism, linkage, cam, gear, position, velociety, force
Course keywords

#HAZPN % (Course Contents) :
L.introductory.

2.ADAMS (Section I)
3.linkage synthesis.
4.position, velocity, and acceleration analysis
5.ADAMS (Section II)
6.cams design.

7.gear trains.

8.ADAMS (Section III)
9.dynamic systems modeling.
10.balancing of rotating.
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FzfEr 8 &4 gk 108 # Az 31 (Course Information)

FLEL 10820PME 320101 5 3 PP i 3
Course Number Credit Class hour
s T3g- e %
Title Electronics | Required / Option Required
= 3% FF Instructor | 2 3¢ = (WANG, PEI-JEN)

A% f§ it (Brief course description)

AEHFRE S AR EFNEE Y FH a i L (R 6 L)Y BV e PAE 2R &
TOEE LR B B AATREHTF mti VAR IR AR T I AL A6, HAAT I A~k g
BT+ ~ s AR IR mﬁlﬁkgl’ 3 #2848 LTSpice *+ ¢+ T I HEAR LIRS - S L A
AARBIHRITHIZAPHEZ B4 F %S 5,2 BIT 2 MOSFET *x+ ®4 %, In this semester, the course
will be ba<x>sed on Problem-Oriented Learning Method. You will leanr to solve problems arising from daily
needs that lead you to learn basic circuits theory being applied to electronic devices. Theory of solid-state
electronics, solid-state electrons development history, theory of semiconductor junctions, electronic devices
ba<x>sed on junctions and fields, solid-state device models, and computer tools for circuit analysis will all be
self-learned through out the semester. You will have to join a study group with 6 teammates. In the final exam,
you have to present your BJT amplifiers and MODFET

FATRE 4T Semiconductors, Electronics, Components, CMOS, BJT, MOSFET
Course keywords

Az % (Course Contents) :

Semiconductor Physics (3), Diodes (6); Bipolar Transistors Physics (6),

Bipolar Amplifiers (6), MOS Physics (6), CMOS Amplifiers (6), OP Amplifiers(6).
Chap. 9. Ideal OP Amp and OP AMP Circuits

RMzjresEg &4 a8« 108 £ oz F 31 (Course Information)

FLEL 10820PME 320102 5 3 kP i 3
Course Number Credit Class hour
B T+E- & [iE B &
Title Electronics | Required / Option Required
iZ 3% f7 Instructor | f# % 5 (CHEN, RONG-SHUN)

A2 3 i (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
millions of components in a tiny piece of silicon (known as a silicon chip) whose area is on the order of 100
mm2. This course deals with the analysis and design of circuits containing semiconductor devices, such as diodes
(= #&4%8) and transistors (7 # %2). 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 a
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.

HATM 4 F Diodes (= &%), Transistors (& & %8), MOS, BJT, Multi-stage Transistors
Course keywords

#AZPN % (Course Contents) :

1. Semiconductor Materials and Properties Chapter 1
2. Diode Circuits Chapter 2

3. The Field-Effect Transistor Chapter 3

Midterm Examination

5. Basic FET Amplifier Chapter 4

6. The Bipolar Junction transistors Chapter 5

7. Basic BJT Amplifiers* Chapter 6

Final Examination

*: Only if we have enough time to cover.
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RzfEr 8 &4 oy« 108 & |

21 (Course Information)

FLEL 10820PME 320301 g 1 E g N S 3
Course Number Credit Class hour
E e T RRA &R & [3E 13 &
Title Microelectronics Labs. (1) Required / Option Required
iz 3% §7 Instructor | 3 32 = (WANG, PEI-JEN)

A% f§ it (Brief course description)

EN AL L N N C ﬁ_éﬂ\@g‘ﬁ?:}ﬁgxt REH BRI AR ZMHENER T AR R 2

533
w

—&r'lv i *

+ R BT T E2Z E R In this 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?

WATRE 4T Lab Skills, Electronics, Instruments, Components
Course keywords
#HAZPN 7 (Course Contents) : Exp7 PN#& 4}*" grna (- &H) 2 IR R
EHE Al FHRAPEE T FRERY (T Exp8 #& 2N B S S o ’fé‘x_%*"
e R ERD Exp9 ifi—*za, S RIFET 2 B 2_2ua
Expl fA4 73 A2 ¥ gt 2 Expl0# IR,BB'WFETWV)'@
Exp2 T E2H Expll '+ T Htl2 20 iH R
Exp3 G~ 8- ~ SR TBRELFE Expl2 & ofiRie < LR~ 8 B TR 2R
Expd 2 ir B A 15 TR
Exps #E %+ &8 (- ) Expl3 & $HiRic+ TR ~ & AfRic S TR
Exp6 i#E %+ B (=2 ) L N4
WMzjgE~g &4 1 a8« 108 & 4z F 3 (Course Information)
FrEs 10820PME 320302 £ 1 FRP K 3
Course Number Credit Class hour

ke THREBF % & [iE &

Title Microelectronics Labs. (1) Required / Option Required
i 3% ¢7 Instructor | F % & (CHEN, RONG-SHUN)

A% f§ 1t (Brief course description)
AN EDTREDREN FREFTH EFLLF T BRIREEI N FREAFHTFE
- RER CRERREFFULRE I LI F R REEILGE S TGS R HRDLIEFR o & X
PP FY AP I P RERCET > FRESAF > BRI PRRATHRES TP REFLEZ

:}’;5?1? CFEUFE AT EY 2 %

TRAT M TRER & 4-‘3‘55”565 WhBEFEOEE > BRI 2 REHRIT
Course keywords
Az ] % (Course Contents) : Exp7 PN#&: & #eiass (Z &) 2 BT i
i "E ¥ A FEHRAPEE T FRARY | Exp8 ERTES T I T RN &
e T EERD) EXp9 #H»x T & RFETx < B2 iuis
Expl 453 A& ¥%irt ot Expl035c T & RFET e *
Exp2 & AT RE2H Expll '+ T Ht2 2 iniHE
EXp3 §fs B -~ Z R REAE PR | EXpl2 £SHEYW A TE P a0t DB 2R TR
Expd =g B A7 Expl3 & &g+ T ~ 2 Akt TR
Exps #E %+ 8 (- ) LI
EXp6 5%t E (- )

15




1

FzfE~8 #4 Ppr1e8 )l 108 & FEF

21 (Course Information)

e 10820PME 301101 -2 -3 2 1 B SRR S 4
Course Number Credit Class hour
B 4 2E R i R - & [3F 13 &
Title Solid Mechanics and Nanomaterials Laboratory Required / Option Required
ix 2% §F Instructor | = 2% (FANG, WEI-LEUN)

A2 @ it (Brief course description)

MF R
%13k 28 PR

B iR (BB i g g

2EF R F SR AR SRR PP
SRR G RCAL A T RS B T R R
Fegr R A )

RN N PR Y
CHEE S TSR S AL

AL T
Course keywords

Solid mechanics, nanomaterials, experiment

FA2 % (Course Contents) :

1. 2 sk #+ # 9 5% (Tensile Test of Nanomaterials)
2. M 2 2 F % (Impact and Hardness Test)
3 132k % &8 (Strain Measurement of an I-Beam)

. BRR® B 4 5 (Modal Analysis of a Beam)
5. & =% (Torsional Vibration)

6. # - g=p|i# (Dynamic Balance)

7. 3w 2 5% (Bucking Experiment)

8. 7% ;4 kP % (Transmission-Type Photoelastic
Experiment)

9. 43 A 2belik 46 8 (Nondestructive Test Using
Ultrasonic Transducers)

Wz f&E+ 8 4 a1 eg )k 108 & F4F # (Course Information)

e 10820PME 400300 @ 1 g N2c3
Course Number Credit Class hour
P LAY - & [E 1 & g
Title Undergraduate Research (1) Required / Option Required
iz #%% ¥ Instructor dp R
Az f§ 1t (Brief course description)
Fze &80 BRafg rFLia T2y ) {7 wp)
HAzBE 4£F Course Ry =iy
keywords
Az % (Course Contents) : ErLEAZ L FA gl FY 4n Woyrde o P 1 (Ep &
- REAIC)CEMERREFLCE)CEE ) | £ :”( *“‘)Fww“
AEPRRFLAZ A FARBHPp cpEF | 2  FANEEFLC ) ARRNEEFLFET AN S

sz'ﬁ”%%\ﬁﬂi‘( VE: TEHEPLELBY
TCIEERTIY ST (1) FNNR
A\"ﬁ_’%}—‘? 7] » /? +Pﬁ‘7¥§—i ﬁ % F R s is v'%i?f

ZNEEFATCE)CE)Ed AL R B H
?ry;},ﬂ»,iglgas gyg\;n ( )aﬁ#g%“q.gJ_—u
(E“i"))%wﬁ—%{{lﬂi iﬂﬁé’rk&ﬂ (‘&F‘ITI———)JEL

R

T RS RES By ()~ﬁ$ﬁ&%*%
WA T (- )k o feded BoRR o &R ERERF L
9“1%%%&#
= iﬂggkwab%ﬁﬁﬁA;;ﬁgexa,
Ao TeFLIigd LR LEERAEAE
e i » 2 FHEP- A - 8o oV F HKE
Food v%ﬂ‘iﬁﬁ%%‘zi— \"aitﬁ" A—F'“i/\‘ﬂ
1’kﬁ%#ﬁﬁ%ﬁ%*!@%g+kﬁﬁkk
CRHAETRERRE FIARY CFA e X

m‘?“ Hib o #1330 7 RAFTPRFHER
[ R A I

I BHEATNED 2P FRG Y EFLHE
EHALP 2 - B0 PR B F AR
WRERE e E &L 1 ($0) BiE it
Béz e 8 -gEagsaE, vd Fi3d |

DAL EHETRLER -V ERI FARLAEELEX 2
FruAlmpElt iz M ELAR o HE2Z N EIE®
2T FRFCREIBIFECRHEXF LS B
( YR g a‘fq%—ké*"f—/’:\ PR LB ARE B L
ﬁ**“%{iﬂ C)AREBRSEHEFAT L (ZHFR

gig A %f@ﬁﬁﬁé— R R ) X RITRAR Sied )

PA-SRRL AP A RE AL (FF RIS 0 ah ¥k
P A ﬁcfiiﬁgk‘ P,é\kécé«%’?z\§ﬁ7§4ﬂ§
4,gap (E)hH G2 24 ) e B S EF L 370
AEL P RWEpEF LA EALE 5 HRLE (g LRI

A EFALE pALRAEET AR ERLR g%~gsg;>s£%§%
=3 S Y 2 }*,EF’LA,\(:E-&:H’:T&&;—B’»‘ RN ﬁ%)ﬁ'«
o i (Tl Lo AT (S )ﬂp%;\:ﬂda‘ﬂxﬁ;—kwr—
A A R E B G

ASALR A B g 4 > R AR L R Ap B
BEXBLAEFAFL Ay "RAMDF ISR
B R - FHREAMGRETHEEIGELA 6T AR LE
5\53“'%7&.

CHBAR G B AR REE L () BN R E R 2L a2
fr%-l FIE A4 Aygz > I FEDFHFS - p ﬁff‘?wﬂqg °
Lo rwpld AL R EHE L IBERFLEF Y 2D
=
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RzijfE~F &4 B eg k108 £ otz § 3 (Course Information)

AL 10820PME 400200 5 2 P
Course Number Credit Class hour
* LA g - L E T i
Title Undergraduate Research (l1) Required / Option Required
iz - f* Instructor i ERE

A% f§ 1t (Brief course description)

R LAY R

MM 43 Course keywords | & 457

A7 % (Course Contents) : PERTFRER LB B A ELL A

- ‘%{Eﬂ =) 54\)*}’%5\55 E)YCE gL EBYEK (T i%%@#ﬁ%iﬁg’¥+§4l‘z‘e;ﬁﬁi TERAF AU RS
AZAEFARGHP R EF ARV RFL(C )R TEST | BAGEIREEF LY BFL )P RIS R

RBABY BT (- )‘Eﬁwépf«lﬂ”%ﬁpi (EEEAIEH R "l/?’*LA\‘V??ﬁEﬁ‘A#J .

SRR R R R LEE CEA L (O ARED LS LF LS (RAR
CBRRAT(C)CE)E AAHRARE P B A LR Y & ?Jﬁ AHAREFT LI RNER) FREAE LA K

WEC)LFL AR E LD (2 RPRRAGE] HERL | A AL RAE LS R LG CF AT kK

4 (4o ) BAr AN R PP L(C)L B RERS D | BFLE SHELARERLA R Rh SR L gLy

WAEL( )R itdod FRRFERipEFRERPLE Ei#ﬁﬂ%?{ﬁ ARG )DL AR ) BAFL S EF L E0

ZoARLEREE EHRFA AL SRE 6 o A T L | FEL 0 REEPEFT R EF gk BB kS

fi??i;;}%!ﬂ‘l LEIRASAMBFLFLIHN 2 FEP- A - e | ERARE 2ALgEAT sk%*f—g:éﬁg“;%s\ B A

¥4 BT dFﬁcﬁiﬁg;%45¥ii°§§t)ﬁéﬁééﬁﬁ“fﬂf | HERAEE HRES R ERREIZ DT R B

i<

”?#”%%ﬁﬁ*"#w“kﬁﬁﬁﬁ S sat- i SRR R G NCDL RS E AR R S

s i{\lﬂzp\?j\()}'ﬂg 5 ‘_3'1_)}"&’# \§4E’T\igﬁp’1’} H o HF E—":ln\l/%‘f%i}:‘é.#'];i%o
FRPETERFLMNFHERP > ENEEL - W ‘\%° A AR A B g d o b R L s L B AR M

J"'%:%?i?“’s\ﬂ SLHEE f\i?iﬁ#ﬂ P IR o4 - B | BEFK iLiﬁﬁ%‘ﬁFf'&.’?fﬂ*ﬁ]w’—’ﬁﬁ]”P A kAR

VR R FAR TR B AT DR E RS 1 (R | AR BRI N AT T At f € 3 A A B
Uﬂﬁ$%ﬂiﬁgéﬁkwwaﬁtmﬁ%%§ﬁ’Td%ﬁiﬁ {F*%ﬁe

TR LR B AR S FS LB TR EEL CBBLIRE LB AN BMFI(C)E R 248
(*—' V)RR A e *fr:g?—‘f*%?* ﬁﬁzr’v*“éﬁﬁﬂryﬁre_ip\%#»ﬂ g

CEANLHFT(C I ARBRNBIEFT YR S ANEDD A | L ARl FAL R EHE S ABERFAST S B
%Uv%U” FEEH - PE

RzjgEF &4 o gk 108 £ 42§ 31 (Course Information)

FE 10810PME 414800 & 3 Eegs SLE 3 3
Course Number Credit Class hour
ESs ARER A R B B & [ 13 #
Title Introduction to human renewable energy harvesting Required / Option Option
technologies
iz #X §F Instructor | + % % (LIN, ZONG-HONG)

A2 1§ i (Brief course description)

%?4#H1ﬁW$L% 5P A ERMA AN RS AT BRI AP KA ES
L@ BRAWAAG AR HF > RRIFCALY - FATROFLAD o Ra o - BERFEFFHRIAK
%@ﬂ m’afi<$umm*—iﬁ%%ﬁp-£*41&’x@Q%ﬁﬁﬁm«~u&#W§$7ﬁﬁam
Bkt FRAIRL U A BRTSS GHRRS A BETA R F ST RIS FHL LR RD
B4 kiR e R BT AR KR 4 ok S U B TR R SR 2 I S R e g e
FLR% ek BT P FIAAHT AT O ) L APF A ER 2 WETE A EAL LB
*fr-z‘é‘bub chvie M e R ArR R B O BRI P AT 0 SBE MR D AP R oML - -
AR %éﬁﬁkﬁrM*lk%‘wﬁﬁ*%#ﬁiﬁﬁﬁw%‘ﬁb*+ﬁﬂ*%%véﬂ%ﬁ$i
%—Xﬁ-%‘é‘ ERAHBY A - Fho 0 I HRER Tl g E}:/ﬁvﬂ?—%ﬂ&- By B i B

i,{';f °

ARRE 4 F AR T RT ML BT R BT, TN
Course keywords
#A% P % (Course Contents) : 6. BT 2 ¥ AHBEAL
17 % 0 A B R B Bl A 7. B4 2 AE 21 (ThIT
2. AR AHEAER 8. #ﬁb"uf‘é‘i*”ﬁ?‘%&w
AT EAFAEZHAE R 9. P HTRPEBE L
4 BRESHPIRE ¥ ALHEANS 10. ~ g iv
5 REEHPLzF 22 B FE R

17



g -

FzfEr 8 &4 gk 108 # FdzF 3 (Course Information)

FLEL 10820PME 312000 5 3 PP i 3
Course Number Credit Class hour

B FBpgay & [3E E

Title Heat and Mass Transfer Required / Option Option

iz 2% 7 Instructor | %id 57(LIOU, TONG-MIIN)

A2 3 i (Brief course description)

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

HATRE 4T #.1% % (Heat Conduction); 3 4|4 %t/ (Forced Convection); p 2X#.%f/= (Natural
Course keywords Convection); #:4% (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
-1 i
WMzjpE~§ &4 Ppr1ag « 108 & 4z F 3 (Course Information)
FLEL 10820PME 320500 g5 3 PP dic 3
Course Number Credit Class hour
a2 T B IE B &
Title Electric Machinery Required / Option Option
iz 3% §F Instructor | rizz 42(CHEN, JIAN-SHIANG)

A% f§ 1t (Brief course description)

FAZ[4 1 (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 ).

BAT M At 1RESE  CTRE T FE S LNRE - TRY
Course keywords

#HAZPN % (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~NO OB WN P
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FzfEr 8 &4 gk 108 # Az 31 (Course Information)

FLEL 10820PME 320800 5 3 E g N S 3
Course Number Credit Class hour
*t IR DYEEP i
Title Control System 1l Required / Option Option
ix 2% fF Instructor | ¥ 2£i=(YEH, TING-JEN)

A% f§ it (Brief course description)

A7 f§ it (Brief course description)

This course is a continuation of control systems (I). It particularly provides the students with basic knowledge in
state-space design, digital control and nonlinear systems. As for the state-space design, it begins with reviewing
linear-algebra fundamentals and introducing state-space desc<x>ription of linear systems. Students will then
learn how to design the full-state feedback, the estimator and the dynamic compensator of the control system. In
digital control, z-transform will be introduced first and controller design using digital equivalents will then be
covered. Finally, we will introduce some basic analysis and design tools for nonlinear control systems.

HATM 4T Linear Systems, State Space, Full-State Feedback, Observer, Linearization, Discrete
Course keywords Design

#HAZPN 7 (Course Contents) :

. Z-transform

. Design Using Discrete Equivalents and Discrete Design
. Mathematical Foundation of Linear Algebra

. State-space Description of Linear Systems

. Full-state Feedback and Estimator Design

. Compensator Design

. Linearization

. Analysis of Nonlinear Systems

O~NO OB WN B

Fzg&Es g &4 Raed k 108 £ Fofe 7 3 (Course Information)

FLEL 10820PME 320900 L @N 3 P i 3
Course Number Credit Class hour
B WER - E R [ 13 E
Title Logic Design and Applications Required / Option Option
ix 2% §F Instructor | Ft & & (CHEN, CHIH-CHEN)

A2 3 i (Brief course description)

AEAL g B Bl BIET R A AR Wt TR R AR Y A A RIT A

RALM T ke, B, & F OB, ¥3 E, 3 E, Boolean Algebra, Karnaugh Maps,
Course keywords Flip-Flops, Registers, Counters

#A2 M 7 (Course Contents) :
1t seengh A i

2803 2 T AT b S
3.7 i it dpcr SRR

VRCR IS SN AR

5.4 B2 R

6.% & BIEM T B

7.0 8 BBET R

8.51 % f2mE > 2 VANV iB{EAE (PLD)
9.5 » BHER R PH EfrL F B
1047 % B B
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FRe-pcz o

FzfEr 8 &4 gk 108 # FdzF 3 (Course Information)

FLEL 10820PME 301000 g 3 E g N S 3
Course Number Credit Class hour
B Mk B th - & [3E 13 iE
Title Introduction to Microsystem Technology (I) Required / Option Option
ix 3% §F Instructor | * ‘4 (FANG, WEI-LEUN)

A2 3 i (Brief course description)

AAT L MRS FIU AP REF RSP g B d Bk f o ST AR R L A2 i
THMZAE4a LIRS EEEBT CRRE S ZFEERMOEEFT R B R F iR
T AGAAHMBT LA - ED A8 RBEETRr AESER vﬁ%ﬁﬁ #Braéégiém;%?\
BT R RUFE s A g—%#?}ﬁ,‘rﬂ'!iﬁ? fi?pm S B TARMaER > 3R 4
BEARELSD Kﬁgzﬁﬁﬁ:v R =g [E]Eﬂfmliqf«lf’ S FRES TP S E]/Fﬂl‘mlgx]}l*-
LN -3} 2 At - 8 L

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

342 7 (Course Contents) :

1. Jﬂft%,«‘i?_#iﬁfﬁ -3kt~ Bl - 3K R

2. B T enfk L~ A F AT D
3. Hcis 7 A ¥ -Foundry ~ Design house

4 5 (1) 27,2 Mi3 %3, () 155

WMzjpE~g &4 1 a8« 108 # 4z F i (Course Information)

FLEL 10820PME 334900 L 3 P i 3
Course Number Credit Class hour
B R PHEE R & [3E 3 &
Title Nanotechnology and its applications Required / Option Option
iz 2k EF Instructor | % 42 % (LI, MING-HUANG)

A% f§ 1t (Brief course description)

This course is intended for the university student who would like to expose herself or himself to the field of
microelectromechanical systems (MEMS) and nanoelectromechanical systems (NEMS). This course will focus
on the microfabrication technologies, micromechanics, and applications of micro- and nano-devices.

AT 4T microelectromechanical systems (MEMS), nanoelectromechanical systems (NEMS),
Course keywords microfabrication, micromechanics, noise

#HAZPN % (Course Contents) :

1.Scaling Laws

2.Micro and Nano Fabrication Technologies
3.Materials for Nano Devices

4.Micromechanics

5.Noise in Nanomechanical Systems
6.Nano-mechanical Sensors and Interfaces
7.Measurement and Characterization Techniques
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W&~ g &4 o eg k 108 £ Az § 31 (Course Information)

e 10820PME 332000 L 3 B SRR S 3
Course Number Credit Class hour
ES E123 k- 4 & [3F 13 iE
Title Mechanical Vibrations Required / Option Option
iz 2% E7 Instructor | 3% 4§ =~ (CHANG, JEN-YUAN)

kA2 f§ it (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.

Az M 4= F Course keywords

Vibrations; Dynamics; Modeling; Measurements; Analysis

Az % (Course Contents) :
1.Introduction to Vibration & Fundamentals
of Mechanical Vibration Phenomena
2.Newtonian Dynamics

Linear Mechanical System

3.Newtonian Dynamics

Rotational Mechanical System

4.Analytical Dynamics

5.Free & Forced Vibrations of

Single Degree of Freedom Systems

6.Solving Dynamics and Vibrations with Laplace Transform
7.Fourier Transform in Vibrations

8.Vibrations of Multi-DOF Systems

9.Forced Vibrations of Multi-DOF Systems

10.Vibration Isolation and Absorption

11.Vibrations of Distributed-Parameter Systems

12.Practical Vibration Systems

13.Vibration Measurements & Experimental Modal Analysis
14.Introduction of Finite Element Method in Vibration Analysis

A i Ol R

Rz &E~ g &4 o eg k 108 £ e § 31 (Course Information)

L 10820PME 343602 EIS 3 g3 N S 3
Course Number Credit Class hour
ES L R & [RE 3 o
Title Opto-Mechatronic Systems Design Required / Option Option
iZ 3 FF Instructor | # 472 (TSAO, CHE-CHIH)

A2 [ it (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.

AR 4= 5 Course keywords | product system design, innovation, team work, mechatronics, optics

A2 % (Course Contents) : (Week 14-17) Final report (Report 4)
2+44Ep : Your own title 1.Detailed design (dimensions, materials ...)

[featuring A|ATE4T 43t (B &5 £ T ¥ 2
A Ak Sap)]

LA A ph dofe HIATRI N - B P LS AR

(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

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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RMzj&sE~g &4 a8 ;0 108 & 4z F 31 (Course Information)

e 10820PME 403100 L @S 3 Feg= Ny 3
Course Number Credit Class hour
B 1 fgk g & [E 13 1
Title Engineering Optics Required / Option Option
= 3% FF Instructor | 2 = & ( 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.

The course involves lectures, design homework, laboratory work and a final project. The course is focused
on the study of mechanical behavior of materials through optical experimental methods. The theoretical
background and technique for testing will be extensively discussed. The lab work involves several major
projects as well as various testing demonstrations. Most of the projects involve analysis, instrumentation,
and theoretical predictions, as well as written reports. The final design project will require both theoretical
and actual hardware design as well as an oral and written presentation.

FATR 4T

Course keywords
#HAZPN 7 (Course Contents) : Week 12 Optics in mechanical
Week 1 Introduction of light — nature of light, Production and measurement: Free Space Optics (Moire
measurement of light Electromagnetic Interferometry: Interference and Diffraction,
spectrum, Ray-Optics Approach (Snell's law, Geometric optics, | Grating fabrication)
thin lens, mirror and matrix method) Week 13 Optics in mechanical
Week 2 Ray-Optics Approach (Snell's law, Geometric optics, measurement: Free Space Optics (Moiré
thin lens, mirror and matrix method) Interferometry: Holographic and
Week 3 Ray-Optics Performance Factors (diffraction effect, Laser Speckle Interferometry)
aberrations- geometry, chromatic, astigmatism, coma, Week 14 Optics in mechanical

field curvature, distortion, lateral color) measurement: Free Space Optics
Week 4 Electromagnetic-Wave Approach (wave equation, (Photoelasticity, birefringent property
polarization, diffraction, interference, grating) measurement, digital imaging method)
Week 5 Electromagnetic-Wave Approach (wave equation, Week 15 Optics in mechanical
polarization, diffraction, interference, grating) measurement: Fiberoptic and polymer
Week 6 Electromagnetic-Wave Approach (wave equation, waveguide sensors (Intensity
polarization, diffraction, interference, grating) modulation, phase modulation)
Week 7 Optical Components (optical materials, coatings, filters, | Week 16 Optics in mechanical
mirrors, lenses, prisms and polarizing optics) measurement: Fiberoptic and polymer
Week 8 Light sources (broad band gas and filament light waveguide sensors (Intensity
sources, LED, coherent gas and solid state light sources) modulation, phase modulation)
Week 9 Light sources (broad band gas and filament light Week 17 Optics in mechanical
sources, LED, coherent gas and solid state light sources measurement: Fiberoptic and polymer
Week 10 Detectors (photodiode, phototransistor, waveguide sensors (Intensity
photomultiplier, CCD camera) modulation, phase modulation)
Week 11 Optics in mechanical measurement: Free space Optics | Week 18: Final Presentations
(Geometric Moiré: In-plane displacement measurement)
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RMzj&sE~g &4 a8« 108 £ 4z F 31 (Course Information)

FLEL 10820PME 442600 L @N 3 i i 3
Course Number Credit Class hour
E s =Y ERSRES ] R [1E 13 #
Title Introduction to Magnetic Devices Required / Option Option
iZ 3% F7 Instructor | #f ¥+ B (LAI, MEI-FENG)

A% f§ it (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.

HATRE 4T B, BEE, B, B A, B %, magnetic materials, magnetostatics,
Course keywords magnetization, hysteresis loop, domain

#HAZPN % (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

Fzg&Es g &4 Rafeqd k 108 £ Fofe 7 3 (Course Information)

FrEL 10820PME 443200 E 3 E S SRR S 3
Course Number Credit Class hour
E33 Tl e 2 & [3E i &
Title Computer Aided Design and Manufacturing Required / Option Option
iz 3% §F Instructor | %% & (LIU, CHUN-WEI)

A2 3 i (Brief course description)

¥ L2 R4 %% > 1% CAD it v 2% » & CAM Sty £ 7 B o gl
Bt RS Efedaii iy 2 41 o AR € % * AutoCAD ~ MasterCam % #ic#8:& (7 4 iv 1§ * CNC %
;;ﬁ_f—’r.%—?&gﬁl °

Eaid ks T oW B4kt % e et flad, T %6 1 i@ 47 4,CAD, CAM, CNC
Course keywords
#AZPN % (Course Contents) : CAD/ICAM ik 5 :
1. CAD/ICAM 4 % 2 Jig % 1. AutoCAD# it4F ¥ : TQC+ = "o ¥
2. BRI AXE AL BTG BRI E
3. kBuE -z ABNR 2. MasterCam & * 3% i5: 2 /&[4 5%
4, LB AL RS I PG (B7 PIRBR 7 PR~ A At 2 7 BRI
T e 1)
5.CNCAzs &3+ 1 5
6. & &3k 35 CNCILH-F (T (AIEE 4t 4c 1)
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108 T L 5T

SR i 48 &4 a8 k 108 £ %427 3 (Course Information)

FLEL 10820PME 500000 g 1 E g N S 2
Course Number Credit Class hour
B 2 & [3E &%
Title Seminar Required / Optional Required
iz 2% fF Instructor | %] & & (LIU, CHUN-WEI)

A2 3 i (Brief course description)

p%%iﬂéh; ﬁﬁﬁj %i%,: ﬁgww_rﬂ-:'gm'”“ p%ﬁi’l"&gf’r“ ’\ ’A"‘\ j 2 JF‘*’:&?‘LWP\ 6P%~#EF&§
ﬂﬁ'f“‘m—gﬁ‘?\ﬁ\‘}iiz F\-:'Aflf\m'a Fl"l" ,J»/ﬁp&

TRATRE 4 F B fp > BAFH BEPF MRS o BEL
Course keywords

Az 7 (Course Contents) :

AR AR & R

ARALL SR e 35 F oI AR 2R AT

L ﬂ\%ip G *%_—E & ¢ M8 F50% 0 ¢ Fﬂtﬁsv "~ :IL%Q“'O% > B3 /?lb;i’?f is 5{15% o fgégp ’*%ﬁx% 2994 o

2. *\;ﬁtﬁiﬁ*ﬁ 15:(@’3_ » & ZE i&j )';?_a‘z s /5/’7\ s 504 (50%) .

3. Mremibd ik S 6 R Fae5h (i d AR AR R R )

- FAr104 o iR E AR A“i{@ S S IR e

4.i:ﬁf§vimpﬂfii—f}{i€ "~ %ﬁ‘% fa}l\ 75“/1_ LL"'TS| ,;\;gio LLIEE]%QI§/”\%4OIH\(4O%)G

5. éﬁ@’v)’ﬁ??ﬁiﬁ‘ix B 4#&4’— sgrp %V:Jzkm »sc/,,\ (BB 454 ) » R HEHE B A 4c A+ 1 TL54 o
DRALHS TR L RAEE AR 2 PR A BB PR - WA A FARR AR

$ i?ﬁ 8% A 5154 (15%) o

AR gk F 038200 B K Bl 0 3254 (53 8~ B o

WMzjgE~§ &4 pRr1ag k0 108 & 4z F 31 (Course Information)

FEL 10820PME 500300 g5 3 PP i 3
Course Number Credit Class hour
B PHEm BIEEFT D [ 13 &
Title Writing of Scientific Papers and Research Required / Optional Required
Methods
iz 3% 7 Instructor | % ® ¥ (LEE, GWO-BIN)

A2 3 i (Brief course description)

L Birpss 20 3% BT - WP oPE R - dom A LIFHHA - JoER” L7 - 4oim
#}:::%” _’54_;77 . \.”]E’f’\q” *j“l’——bh‘i" 4_;! _ ‘&L"f?f};ﬁ” &‘FL:%” _ ‘Q\T’faf};f‘—’” ; ;/\” _ ‘lif’]/?fg‘%” A{“:’L'
WA RERT R - Ao R R 2 - deim QIR R - Ao GUIEES) - A 3
FHHm2 BITF 0EFT - €RHB - PIH - FheF - Fm - rgHRE 4 ¥ LN EEHE
5. B4 6. F7 7 % P

BA R 45 Scientific paper, SCI paper, conference paper, thesis writing, academic ethics
Course keywords

#HAzp % (Course Contents) :

L #%~ B iEpsh

2 ,fi;;t—»v BIF - MR E R - oA RIEF TR - PR HRY - WP ER 37 - de i
B e T - deRERT BT - WwRERT %7 - weRERT BHT - wPERT KB

- &rf’p‘*#;’;,”% b;c;‘*w;e Ao BT AR - e WITEHA, - B 6

3 HEWHm T BITF G - £km> - PIHR - FHhv Rk - Bk - R

4. ¥ LB RLIE:

5. 8 jFi5Ie

6. 75 ik e
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Fn B R R e

FzfEr 8 &4 gk 108 # FdzF 3 (Course Information)

FLEL 10820PME 512200 5 3 E g N S 3
Course Number Credit Class hour
B £ S i & [FE 13 1
Title Heat Convection Required / Optional Optional
iz 2% 7 Instructor | %id 57(LIOU, TONG-MIIN)

A2 3 i (Brief course description)

Hminiiog ;’El’frfﬁw EEF L SRR TIN ,;‘;:{_L_T&Lﬁ.?f-;'}é';’ AN ARERSERE ER S
%}é]ﬁ,ﬁ’;:\s /3‘\‘ umﬁl}j‘)‘—?ﬂ ﬁi%fg_;\ll}‘fﬁv‘}\)’i ’z‘é;}'é#ﬂf”%ﬁ'{ﬁ;/}\%%/} 205 2 Q}i/}
ﬁﬂ%°%%ﬁ¢% L S L LR

TRATRE 4 F 3 F]%Fn 4 @ (Forced Convection Heat Transfer); p #X%/n# & (Natural
Course keywords | Convection Heat Transfer); i# % & /7 # @ (Boundary lay-er Heat Transfer) ; & /i £
(Duct Heat Transfer); p d 3 *» ;i# @ (Free Shear Flow Heat Transfer); A /i %
(Laminar Heat Transfer); ¥ /=4t (Turbulent Heat Transfer)

#HAZPN 7 (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)

FlzFZE+ 8 &4 syt 108 £ Az F 3t (Course Information)

FLEL 10820PME 512300 25 3 F kP i 3
Course Number Credit Class hour
E ER o R L Ny g5 iy
Title Cooling Systems for Electronic Equipment Required / Optional Optional
= 3% E7 Instructor | 2 "¢ (WONG, SHWIN-CHUNG)

A% f§ 1t (Brief course description)

AT 3 EFLIr M e FRET SRR LR A A FER G MR BRI B4
A R BEEE ELBRGE TR CRPRE G IR A RDE IS T
FrhFE Rt > TEARER 3 PRI R BFL DA F R - B THS

AARM ST Electronics Cooling, Thermal Management, Heat Sink, Heat Pipe, Evaporation and

Course keywords | Condensation, Data Center Cooling
#HAZPN % (Course Contents) : 9.Thin Film Evaporation
1.Introduction to Thermal Management of Electronic | 10.Phase-Change Devices—Heat Pipe, Vapor
Equipment (AR#1, #2) Chamber, Thermosyphon, LHP, and PHP
2.Review of Heat Transfer 11.Evaporation and Condensation Process in Heat
3.Contact Resistance and Thermal Interface Materials | Pipe Wicks
(AR#3) 12.Two-phase Flow and Heat Transfer in
4.Heat Spreading Microchannels(AR#5)
5.Introduction to Fans 13.Thermal Management of Smart Phones (invited
6.Heatsinks (HW) speaker)
Midterm Exam 14.Thermal Management of Servers and Data Centers
7.Phase-Change Heat Transfer(AR#4) (invited speaker)(AR#6)
8.Boiling and Condensation Final Report and Presentation
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W&~ g &4 o eg k 108 £ Az § 31 (Course Information)

e 10820PME 512800 LA 3 2 2P e 3
Course Number Credit Class hour

e A W = L [ 13 £

Title Heat exchangers and System simulation of HVAC Required / Optional Optional

iZ %% EF Instructor

M2z (CHEN, LI-TING)

A% fi i (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 T
Course keywords

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

A2 ) % (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

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

unloading of compressors

compressor performance table,curve and equations
3. Expansion devices

thermostatic expansion valve

calculation of capillary tubes

10.
11.
12.
13.
14.

Refrigeration system for air property control
Simulation of air conditioner

Energy saving and improving cop

Case study

Special topics

Fzg&E~8 &4 praesdk

108 & %A% 7 3 (Course Information)

e 10820PME 513000 2 3 P2 e 3
Course Number Credit Class hour
ES Hd o RE AL & [ i3 E
Title Special Topics on Green Energies Required / Optional Optional
iz 3% F7 Instructor | % p* 2 (LEE, MING-TSANG)

A2 f§ 1 (Brief course description)

Course objective: The primary objective 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.

AR T
Course keywords

Green energy, Renewable energy, Energy conversion, Energy system, Energy transport

#Azp % (Course Contents) :

1. Introduction of course, The basics of renewable and
sustainable energy

2. Energy basics, Review of thermodynamics

3. Review of thermosystems

4. Review of fluid mechanics for energy systems

5. Review of heat conduction and convective heat transfer
6. Review of thermal radiation and mass transfer

7. Introduction to heat exchanger design and analysis

8. Overview of HVAC system and thermal comfort, Building
heat loss and gain

9. Midterm

10

13
14

16

. Numerical analysis and simulation basics for thermosystems
11.
12.

Solar electric and solar thermal energy systems
Wind, Hydropower, Wave and Tidal energy systems

. Oceanthermal and Geothermal energy systems
. Hydrogen energy, Biomass energy
15.

Nanotechnology for renewable and sustainable energy

. Project preview and group discussion
17.

Other topics of current status and future prospects of

sustainable energy

18.

Project presentation
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RMzj&sE~g &4 a8« 108 & 4z F 31 (Course Information)

FLEL 10820PME 514200 L @N 3 i i 3
Course Number Credit Class hour
EXS U EEL S & [ i F
Title Jet Propulsion Required / Optional Optional
ix 2% fF Instructor | % | 7 (CHIANG, HSIAO-WEI)

A% f§ it (Brief course description)

A SPAEE k32 TOS s A4 FRRE S B2 AR IR Ay B I B F i RET A
AR HF P R bd o vf Sdaie kAt A AfRgra 4 2 RAF RN A 0 T AARIE
fRoE G g Vi iz adracd o A I ARZ B B KEP F ORI EAARIT YR
FOMARR - RIS SR AR AT, R F RGN, BRI TR A AR
W p b iE A AKE RIZE o

E i e gas turbine, propulsion, jet engine, turbomachinery, rocket
Course keywords

#HAZPN 7 (Course Contents) :

Chapter 1 Introduction

Chapter 2 Compressible flow review

Chapter 3 Engine Thrust and Performance Parameters
Chapter 4 Gas Turbine Engine Cycle Analysis
Chapter 5 Aircraft Engine Inlets and Nozzles

Chapter 6 Combustion Chambers and Afterburners

WMzjpE~8 &4 pr1ag « 108 & 4z F 3 (Course Information)

FLEL 10820PME 517000 g5 3 PP dic 3
Course Number Credit Class hour
B 4 FE & [E 13 iE
Title Thermo-fluidics in Bio-MEMS Required / Optional Optional
iz 3% §F Instructor | 4% iz (YAO, DA-JENG)

A% f§ 1t (Brief course description)

B MR RRGTRA R L FATE D 6 2 LY N BRI RRGTETS L, A R
BB A F R AT B A F e a2y S SRR TS -

HATM T M k8 x He(microfluidics), #& > 4 47 % 52(MicroTAS), # ¥ & 5 (Bio Chipor Labona
Course keywords Chip), #&® % #& ¥ (Microvalve and Micropump), and % % 4 (Microfabrication).

#HAZMN % (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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W&~ g &4 o eg k 108 £ Az § 31 (Course Information)

e 10820PME 519100 L 3 B SRR S 3
Course Number Credit Class hour
k2 i B A = A2 [ 1 3
Title Partial Differential Equations Required / Optional Optional
iz 3 f7 Instructor | #% % % (LAl, CHUN-LIANG)

A% f§ 1t (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

AL T
Course keywords

A2 % (Course Contents) :

Introduction

1 Definitions and Terminologies

2 Mathematical Modeling

3 Classification of Second-Order Partial Differential Equat
First Order Partial Differential Equations

1 The Constant Coefficient Equation

2 The Linear Equation

3 The Quasi-Linear Equation

4 Generalized Solutions

5 Systems of First-Order Equations

The Cauchy Problem and Hyperbolic Equations

1 Cauchy-Kowalewskei Theorem

2 The Cauchy Problem for Homogeneous Wave Equation
3 Initial-Boundary Value Problem

4 The Cauchy Problem for Nonhomogeneous Wave Equat
5 Riemann's Method

Convolution and Parabolic Equations

1 Heat Equation

2 The Dirac-Delta Function

3 Scaling Method and Heat Kernel

4 General Initial Value Problem (Cauchy Problem)

5 Self-Similarity Solutions

6 The Weak Maximum Principle

7 Comparison of Waves and Diffusions

Potential Theory and Elliptic Equations

1 Complex-Variable Methods

2 Green*s Identities

3 Properties of Harmonic Functions in Bounded Regions
4 The Mean-Value Property of Harmonic Functions

5 Solution of the Potential Equation for a Circle
Unbounded Domains

Problems

1 Separation of Variables

2 Nonhomogeneous Problems

3 Higher Dimensional Problems

4 Illustrations

Problems on Unbounded Domains and Integral Transforms
1 Brief Reviews of Fourier, Laplace, and Hankci Transforms
2 Problems on Unbounded Domains

3 Problems on Semi-bounded Domains

Green's Functions for Partial Differential Equations

1 The Adjoint Operator

2 I*hc Delta Function

3 The Green's Function Method

4 Principle Solutions

5 Green's Function Method For The Laplace Operator

6 Green's Function Method For The Helmholtz Operator
7 Green's Function Method For The Diffusion Operator
8 Green's Function Method For The Wave Operator

9 The Eigenfunction Method

28




Tatle

FzfEr 8 &4 gk 108 # FdzF 3 (Course Information)

FLEL 10820PME 520100 5 3 E g N S 3
Course Number Credit Class hour
ES B E I [ i3 i
Title Linear System Theory Required / Optional Optional
iz 2% fF Instructor | v P & (BAI, MING-SIAN)

A2 3 i (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.

AT 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 P

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

FLEE 10820PME 520200 L @N 3 P i 3
Course Number Credit Class hour
EN FAPFEL RS N & VE 13 5
Title Biomimetic Science and Biohybrid Systems Required / Optional Optional
= 3% EF Instructor | ;% ¢ (HONG, CHIEN-CHONG)

A2 3 i (Brief course description)

The course is designed to introduce students to the fundamentals of biomimetic science and biohybrid systems.
Basic concepts and knowledge of biomimetics in sensing and actuation will be introduced and discussed. Various
biomimetic sensors and actuators, biohybrid devices and systems will be covered. Students will gain a broad
perspective in the area of biomimetic science and biohybrid systems in this course.

AT GET Biomimetics, Nanotechnology, Microfarbrication, Biosensor, Bioactuator
Course keywords

#HAZPN % (Course Contents) :

. Introduction to Biomimetic Science and Biohybrid Systems
. Fundamentals of Biomimetics

. Functional Surfaces

. Multifunctional Materials

. Micro/Nanotechnologies

. Biomimetic Sensors and Actuators

. Biohybrid Devices and Systems

. Case Study

ONOO O~ WN P
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FzfEr 8 &4 gk 108 # Az 31 (Course Information)

FLEL 10820PME 520600 g 3 E S SLE S 3
Course Number Credit Class hour
E e ol QIR %L & [E 13 1
Title Microphone Array Signal Processing Required / Optional Optional
iz 3% f7 Instructor | v P % (BAI, MING-SIAN)

A% f§ it (Brief course description)

This course covers theory, implementation, and application of acoustic array systems of microphones and
loudspeakers. Estimation of direction of arrival and beamforming using acoustic arrays are discussed. Both
nearfield and farfield arrays are introduced in the context of sound field analysis and synthesis.

FRALRE 42 F
Course keywords

#HAZPN 7 (Course Contents) :

. Introduction

. Theoretical Preliminaries of Acoustics

. Theoretical Preliminaries of Signal Processing
. Farfield Array Signal Processing Algorithms

. Nearfield Array Signal Processing Algorithms
. Practical Implementations

. Application Examples

. Concluding Remarks and Future Perspectives

O~NO O~ WN B

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

FLEL 10820PME 525300 L @N 3 P i 3
Course Number Credit Class hour
B Tin R W E & [ 13 F
Title Design and Control of AC Electric Machines Required / Optional Optional
= 3% EF Instructor | 7 #&T(TING CHIA-MIN)

A2 3 i (Brief course description)

FARE T BN ABEMEERY O RBIERT  BEANT B LIS EE AR AT
) ETR R PR &,9+§ﬁé%'3b%+#ﬁ4 %‘M\ﬁa@ H“ﬂ%o RS ER e

RRSEE § URSRAAL - LR TR § PSS o S L
AR ARl S LR I If«’#‘”#]*ﬁ/@/?#’"# LR T T
. q'_?k 1

=
T
T AR R ’éw*n' & PELL O GEFAEEE IR EAE LA B B e
Wrtr BEAVAARBEFFIAERZ 0 > P R THIEGTEI AT W ARG ETR-F * 5y
12 Matlab &2 ANSYS‘@\ B FE

AT 4T vector control,permanent magnet brushless motor,induction motor,electric
Course keywords drive,sensorless control,electric machine
A2 0 % (Course Contents) : 9. B BS EX -
1 g4 pB g wig [ #A#H |10, RS ER -2/VF B E A
R [ TR AARIE 11 BB E& -3/)@@%Li’ﬁ“;¢' R
2. R EEAL [ B3 xR 12 BBzt 4] R RSB EEH
3. REEMEEXRT -1 13. B & 5 iE:E 04 457 (Matlab / ANSYS)
4, ﬁq«‘z’.;’@.%]%é&: 2 T A 14. ¢ ¥ | R RS EEJEHER
5. A& 5 Ex -3/SVPWM 15, 2 B4 40-1/ B304
6. XEE K G P{ A ARG EER 16. R -2 &R R
7. XE AR5 A +7(Matlab / ANSYS) 17. =, T T IS BoA 47 22 303 (Matlab / PSIM)
8. H¥ 4 | AREELIEHR 18. B spd 4] B HR
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FzfEr 8 &4 gk 108 # Az 31 (Course Information)

FLEL 10820PME 525600 5 3 E g N S 3
Course Number Credit Class hour
&t BEWEASEDL L DYEEP i
Title Special Topics in Mobile Robots and Self- Required / Optional Optional
Driving Cars
ix 2% fF Instructor | ¥ z&£i=(YEH, TING-JEN)

A% f§ it (Brief course description)

A7 f§ it (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.

HATRE 4T Mobile Robots, Recursive State Estimation, Localization, Mapping, Navigation
Course keywords
#Azp % (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

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

FLEE 10820PME 526900 g 3 F R i 3
Course Number Credit Class hour
W TFTBA I I G &
Title Electronic Circuits Analysis Required / Optional Optional
iZ 3% §F Instructor | 1 £ iz (WANG, PEI-JEN)

A% f§ 1t (Brief course description)

This is a course for graduate students with basic eletronics background and intention to explore the power
electronics technology in depth. In the course covers topics from basic power switches to power factor correcting
methods, you will learn basics of the simualtion tools for design and verification of power electronic circuits. The
textbook is mainly adequate for meeting this course purposes; but, there are better books in the market and not
refereed because of availability from local bookstores.

WATR 4T Power Devices, Conveter Circuits, ANSYS Models, CAE Analysis
Course keywords

#HAZM % (Course Contents) :

CAE Simulation Tools- ANSYS Simplorer; Switching Devices; Power Conversions; Basic Magnetic Theory;
Inductors; Transformers; AC/DC Power Supplies; DC/DC Power Supplies; EMI and EMC; Power Factor
Correcting. Wind Power Systems; Solar Power Systems.
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RMzjEsE~g &4 1 ag 0 108 & 4z F 31 (Course Information)
FLEe 10820PME 534200 L 3 Feg= Ny 3
Course Number Credit Class hour
WL 3R DEE) &
Title Advanced Mechanical Vibrations Required / Optional Optional
ix 2% 7 Instructor | 3&4f =~ (CHANG, JEN-YUAN)

A% f§ it (Brief course description)

The subject area for this course is mechanical vibration, at a level appropriate for master and doctoral graduate
students. Classical techniques in mechanical vibration are developed for the modeling and analysis of discrete
and continuous linear dynamic systems. Continuous systems are described within the broader context of operator
theory to emphasize the physical and mathematical analogies with discrete systems. Specific topics include:
Discrete systems. Equations of motion for multiple degree of freedom systems through Lagrange’s method;
linearization about equilibrium; symmetry and definiteness properties; free vibration; matrix eigenvalue
problems; orthogonality; Rayleigh quotient; generalized coordinates; transient and forced response through
modal analysis. Continuous systems. Classical rod, shaft, string, beam, membrane and plate models; Hamilton’s
principle; equations of motion and boundary conditions through variational methods; essentials of funct

Course keywords

PARRE 4T

Principle

Vibrations; Discrete Systems; Continuous Systems; Lagrange Dynamics; Hamilton's

#HAZPN 7 (Course Contents) :
Discrete Systems:

1.
(Meirovitch, Chapter 1)
a.
b.
C.
2.
Systems (Chapter 2, 3)

. Definitions and concepts

. Derivation of Lagrange’s equation

. Small oscillations around equilibrium

. Free Vibration (Chapter 4)

. Matrix eigenvalue problems

. Properties of the eigenvalue problem

. Solution methods

. Expansion techniques

. Rayleigh’s quotient

. Modal Analysis (Chapter 7.1-7.6 and 9.1-9.5)
. Response problems

. General solutions

. Steady State Harmonic Response

. Damped system response

Mechanism of dissipation; Viscous damping;
Rayleigh proportional damping; Modal damping
Continuous Systems:

5.
(Course notes and Chapters 5, and 10.1-10.5)
a.
system

OO0 TOYL ~NODODOOTL WO O D

Review of Single Degree of Freedom Systems
Free vibrations
Response through transform methods

Frequency response function
Equations of Motion for Multi-Degree of Freedom

Equations of Motion for Continuous Systems

Transition from discrete system to continuous

b. Infinitesimal element approach

Torsional Rod, longitudinal rod, and string models;
Euler-Bernoulli, Rayleigh, and

Timoshenko Models; Membranes

c. Variational approach

Hamilton’s principle for a conservative discrete
system; Extended Hamilton’s principle;

Extension to continuous systems; Applications

6. Eigenvalue Problems of Continuous Systems
(Course notes and Chapter 5)

a. Formulation and solution of eigenvalue problems
One-dimensional, 2nd

-order problems; One-dimensional, 4th order
problems; Twodimensional, 2nd

-order problems; Two-dimensional, 4th

-order problems.

b. Structure of the eigenvalue problem

Essentials of functional analysis; Properties of linear
operators, symmetric, and positivedefiniteness.

7. Modal Analysis (Course notes and Chapter 7.7-
7.17)

a. General development

b. Steady state harmonic response

c. Static response

d. Transformations for inhomogeneous boundary
conditions

8. Special topics

a. Introduction to global discretization (Course notes
and Chapter 6.1-6.6)

b. Introduction to constrained systems (Course notes)
c. Introduction to elastic wave propagation (Course
notes and Chapter 8.1-8.8)

d. Vibrations of rotors (Course notes)
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RMzj&sE~g &4 a8, 108 £ 4z F 31 (Course Information)

FLEe 10820PME 534800 L @N 3 i i 3
Course Number Credit Class hour
* HEHES 8 LIE £
Title Mechanics of Composite Materials Required / Optional Optional
iz 2% fF Instructor | ¥ ¥ % (YEH, MENG-KAO)

A% f§ it (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.

WAL 4T 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©Coo~No ok~ wNBE

WMzjpE~g &4 pr1ag 0 108 & Az F 3 (Course Information)

FL5 10820PME 535000 2 3 Feg=Nees i 3
Course Number Credit Class hour
E S THHES Bk & [3E G t
Title Fundamental Mechanics of Electronic Packaging | Required / Optional Optional
ix 3% 7 Instructor | /= % (CHIANG, KUO-NING)

A% f§ 1t (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.

AL HEF Electronic packaging, % =+ #f% ~ Thermal and Mechanical Behavior ~ 4% #% & #4 {7
Course keywords % ~ Future Trends ~ & &k 4%%
#HAZPN % (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
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FzgE+ 8 4 a8 ¢ 108 & 427 3 (Course Information)

FLEL 10820PME 535700 o 3 2 2P e 3
Course Number Credit Class hour
Ee AT A I R H Dy E
Title Theories and Applications of Ultrasonics Required / Optional Optional
T 3% fF Instructor % 4% (LI, MING-HUANG)

A% fi i (Brief course description)

This course is to focus on the theory and design of ultrasonic device and its interface electronic for various applications. We will
introduce the theoretical background of ultrasonic wave propagation in fluids, solids, and crystals, design methodology of
micromachined ultrasonic transducers (CMUT and PMUT), and integrated interface circuit design. Students are expected to learn

the general knowledge of integrated ultrasonic microsystems.

FeAR B 4 F
Course keywords

ultrasonics, wave propagation, micromaching, CMUT, PMUT, interface circuit

A2 % (Course Contents) :
1. Introduction of Vibrations and Waves
2.Bulk Waves in Fluids

3.Bulk Waves in Solids and Crystals (Review: Theory of Elasticity)

4.Guided Waves (Optional)
5.General Ultrasonic Transducers: CMUT and PMUT

6.Electronic Circuit Design for MUTs (Review: MOSFETs and OPamps)

7.Ultrasonic Transducers at RF
8.Applications of Ultrasonic Devices

Wijg&E~§ &4 BFaed i 108 & JAef

21 (Course Information)

FLEL 10820PME 536900 LN 3 5P i 3
Course Number Credit Class hour

*t & & 4% B Optical Methodologies for Mechanics and 3 13 i3

Title Industrial Applications Required / Optional Optional
T 2% Instructor | ¥ £ 2 (HUANG, CHI-HUNG)

A2 3 it (Brief course description)
iﬁﬁ%%ﬁé?i“%%ﬁ%K%ﬁﬂﬁﬁiﬂwﬁ%ﬁﬁﬁ B 0T 2 Al 1 £400 bAE8Eo i
LR WEs AEE %:‘%?ﬁ FRE R EEHE S R F TR R TR F R ORI RIEY 55 AT
AFAPT LR RFLNE - BRCRETDAERTY X 2RFEAMAET L TR %ﬁiﬂqz}f;

B TRY O REFLLEE Y ”" TREAEEATEAE NPT L A B S o Aoiee R AHRE, kR

Bz &R, *¢¢,$ﬁ%@*,3ﬁ@,
FEERY B A ER L

0ok e 2 R S F R A E 2 R F BRIPN, B AR "’ F%
2 R#PINE, EHTRER

BRlkE J e id o

ﬁ%fi Fﬁg ﬁé +
Course keywords i

%ﬁﬁw,%ﬁmh BRIE, T, 2%, K, BIEE, § 40k, 5 AT H &k, Ko

A2 F (Course Contents) :

1.4%

—1REGEAERINT AR

— 3 F R HNE R F PR B
—AFHE L F TR

2.5 WiEE LY 27

3. & 7 & iRl R UH]

AMgELG L it]x

—kRIEAF IR (R - K F o LEDZ 6 L EE)

— B g ®(CCD,CMOS, LD,PMDz_1 iTh&E® ¥ £ %)
—RERFIEF AR (LA GBS Y 3 5
B RALELBOHRTFE)REEFHAH
% #(FOV, f#, MTF, DOF, Vignette, NA, Aberrations,
Distortion ---)£2:E *
fgwégﬁﬁ\%w\%ﬁiﬁ%ﬁi;

S5.A AT R E RT,
CEFERE PR IR R RIS R

Hp* ip iz 2 p i
fi?ﬁmﬁfﬁ
6.5k H g

ERLSTHA

— S RHR K REFY
— % kR %

ko kA SN A E R
7.% %+ = & (Laser Triangulation Method) £ ¢
— iijs_. * ;ﬁ ’f?—-’,ﬁk—' ,;‘5 L

— Laser Tracker ,3‘ 3

—F etz ERR AR
8.2 xRiz2 H
— & by

— Geometric Moire/ Shadow Moire/ Projection Moiré/ Moire
Interferometry/ Sampling moiré Method;

9.4k 2 7 ;

— B REH A

— RS SR 2

— &t 7 ol

10.¢ 4¢;% (Astigmatic Method and Applications) # H & *
116 £FHFHRREZZ H R*

122 R E R s ez 2

13.4% 1 2 Hte(Digital Hologram) 2 443k 2 if_#r(Conoscopic
Holography) fr 32 2 jig #
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WzfsE+ 5 &4 praeqd k 108 £ %427 (Course Information)

e 10820PME 635000 L@ 3 PR 3
Course Number Credit Class hour
kv FORE A2 & [ i iF
Title Applications of Finite Element Method Required / Optional Optional
ix 2% §7 Instructor | % 4% (LEE, MING-HSIAO)

A% f§ 1t (Brief course description)

PR RAT R R PR R A foken 3 0§ UE A { AR AR ilkE S E 0 e
AREENRZ: 1A R ER M OREH LY PERE S A I REFEEE AT A1 B o
e Bk AAEG o Aol DA vk et FOCUE A Ap M O R R HORE B A L R AR
A e BEY o Agfedat A kG LH gk (PMED34300) FAR A2 2 AEE > R AN B
LRSS B AR EEARE L ER L S8 EEE LSRR ) SN (R R =

%

§ 0 v B AR 4 o E 0 A Poie g BB T UE S M AEE 5

FALRE 4 F
Course keywords Analysis

3 *LHE =% Finite Element Method, # i 4 47 ,Dynamic Analysis, -4t 12 4 47 ,Nonlinear

#Azp 7 (Course Contents) :

Application of FEM in dynamic analysis

(H it fimir2 148 > ME o @ % 2w
ANSYSZ LS-DYNAE {7 # & &~ 17 1#k)
1.FEM analysis procedures

2.Introduction to ANSYS for dynamic analysis
3.Modal analysis

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

7. Introduction to explicit method

8. Introduction to LS-DYNA for dynamic analysis
9.Case study: car crash simulation

(F % xbnT 2 pmisi7%)

2. Application of FEM in nonlinear structural analysis
(H 2P A FT2 P4 » M E 4o it * 2 2 H
ANSYS:E {7 4 45 H4%)

1.Nonlinearities Overview : Introduction to nonlinear
solution options

2. Large deformation analysis

3. Material-plasticity nonlinear analysis

4. Contact analysis
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FzfEr 8 &4 gk 108 # FdzF 3 (Course Information)

FLEL 10820PME 543100 5 3 E S SLE S 3
Course Number Credit Class hour
ES T Rl et Hlig B AL & [iE 1 i
Title Special Topics in Computer-Aided Required / Optional Optional
Manufacturing
iZ 3% F7 Instructor | & 472 (TSAO, CHE-CHIH)

A% f§ it (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

B e Special Projects, Computer, Manufacturing,
Course keywords

#HAZPN 7 (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

WMzjpE~g &4 pr1ag 0 108 & Az F 3 (Course Information)

FL5 10820PME 543600 2 3 Feg=Nees i 3
Course Number Credit Class hour
£ R R = & [E 1 i
Title Precision Machine Design (1) Required / Optional Optional
= 3% EF Instructor | & & B(SUNG, CHENG-KUO )

A2 3 i (Brief course description)

A BRI RE T RAALL P A ERF UGS A F R A LI E LIRS B AR A
BEH, PEHI R U AR TEHRE T REEL A o P B R zﬁfﬁg fioh s e JE4F
TR AR CEHRHARAZEREADITER - BYEREFZ SV SHARRE D RFSHRR P
BIOHERERBNLEERD S F0HH—HBE F2FLER BB 2RI - THEHP F oL TS
BB RS S RS R S e R A R P T EY R LG S 1 AR
B o 0 AR T B 4 0 R o

WALMAET [ RBE AR B E R LR SRR R R ARG
Course keywords Precision machine, System design, Power and transmission system, Linear guideway,
Hydrostatic bearing

#HAzp % (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

Experiment:

Double Ball Bar test for Two-axis linear Stage

Term Projects:

1. Design of a high-speed spindle with ball bearings

2. Design of a spindle with hydrostatic beatings
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FzfEr 8 &4 gk 108 # FdzF 3 (Course Information)

FLEL 10820PME 543700 L 3 E S SLE S 3
Course Number Credit Class hour
E e v RARR & [FE 13 1
Title Design for Reliability Required / Optional Optional
iZ 3% f7 Instructor | # 4% 3 (SHAW, DEIN)

A2 3 i (Brief course description)

Introduction of the reliability theory of machine elements and mechanical system.The course start from the causes
that the system failure. How to calculate the probability of the failure either time dependent failure or time
independent. The reliability testing and how to improve the reliability.

WATR 4T probability, reliability, design, testing, failure
Course keywords

#HAZPN 7 (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)

WMzjgE~g &4 pRr1ag k0 108 & Az F 3 (Course Information)

FLEL 10820PME 544200 g5 3 PP i 3
Course Number Credit Class hour
E e e SRR Y & [ 13 F
Title Micro and Nano Fabrication Technology Required / Optional Optional
iz 2k E7 Instructor | &= ¢ (FU, CHIEN-CHUNG)

A% f§ 1t (Brief course description)

AAREE LIGA HrenBF B, - H - HFAEF 2 B LAz A e 1 s, ¢ 7 % R R
(Lithography), & + & i&#®°(E-beam Lithography), #t+ & #c®(lon-beam Lithography), » & ;% 23 4 3|
(Reactive lon Etching), 7 45 (Electroplating), = 7|#t#s(Molding), &£+ % & (Two-Photon Polymerization)
ok XX P L LKA S R ASML 0 ® JOR 2 AU B 3 R SR, R R AR OF 4o 1 B, TR

san
=

WATR 4T Micro and Nano Fabrication Technology, Lithography, E-beam, Reactive lon Etching,
Course keywords Electroplating, Two-Photon Polymerization
342 . % (Course Contents) : 9.Galvanic Deposition
1t tsm s 10.Plastic Molding in the LIGA Process
Dt AR B 11Variations and Additional Steps of the LIGA Process

12.Nano 3D Lithography/ Topics on Advanced Lithography

3.Introduction and Opening the Course . e
13.SEM and Confocal Microscope (¥ % #ic#7 &5 31+ %)

4.X-Ray Mask and X-Ray Lithography |

5.X-Ray Mask and X-Ray Lithography II 14.Mid-Term Report |
6.X-Ray Mask and X-Ray Lithography 111 15.Mid-Term Report 11
7.5 BIREHE & 16.Company Visiting
8.Mid-Term 17.Final Exam
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FzfEr 8 &4 gk 108 # Az 31 (Course Information)

FLEL 10820PME 544300 g 3 E g N S 3
Course Number Credit Class hour
&t Y %[ 13 Z
Title Opto Electronics Required / Optional Optional
ix 2% 7 Instructor | %7 pE(LO, CHENG-YAO)

A% f§ it (Brief course description)

A2 f§ i (Brief course description)

AEAEP I REBRPE LAET A2 R DAH TR 1 ITRIT o FARR-e 7 Rl FF
FEFZ Rl 2 BT ARGe s F R ERRFE BHAE)E - F 3 0d FY AT uE
KAgehA#fk doosn dgdmy o

TRAT M Modulation, optoelectronics, photonics, semiconductor, waveguide, * ¥4%8 - k&
Course keywords B k735 pE -
42 % (Course Contents) : Week 9 — Fiber Optics and Waveguide (Chap. 2)

Week 1 — Wave and EM Optics (Chap. 1) | Week 10 — Light Emitting Diode (Chap. 3B)
Week 2 — Wave and EM Optics (Chap. 1) Week 11 — Laser (Chap. 4)

Week 3 — Wave and EM Optics (Chap. 1) Week 12 — Photodetector (Chap. 5)
Week 4 — Homework 1 (Simulation for Week 14 — Polarization and Modulation of Light (Chap. 6)

color filter, 20%) Week 15 — Homework 2 (Simulation for polarizer, 20%)
Week 5 — Semiconductor Optics (Chap. 3A) | Week 16 — Polarization and Modulation of Light (Chap. 6)
Week 6 — Semiconductor Optics (Chap. 3A) | Week 17 — Final Examination (30%)

Week 7 — Semiconductor Optics (Chap. 3A) | Week 18 — Discussion (Homework 1/2 and Final Examination)
Week 8 — Mid-term Examination (30%)
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RMzj&sE~g &4 a8, 108 £ 4z F 31 (Course Information)

FLEL 10820PME 550200 L @N 3 i i 3
Course Number Credit Class hour
B IFRRBEISFT R & [ 13 F
Title Biosensors and Bioelectronics Required / Optional Optional
= 3% EF Instructor | ;% i ¢ (HONG, CHIEN-CHONG)

A% f§ it (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.

WAL 4T Biosensor, Bioelectronics, Microfluidics, Nanofluidics, BioMEMS, Nanotechnology
Course keywords

#HAZP % (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

ONO OB WN P

FzFZE+ 8 &4 a1y« 108 £ Az F 3t (Course Information)

FLEL 10820PME 550400 L @N 3 ke pF i 3
Course Number Credit Class hour
ES FIRE 2 LA & [E 13 S
Title Microscopic properties of solids Required / Optional Optional
iZ 3% F7 Instructor | #f ¥+ B (LAI, MEI-FENG)

A2 3 i (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.

BATM T Hopl, FR, £ 45, LR, i F, microscopic, solids, quantum mechanics,
Course keywords crystal structure, energy band

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

2.Crystal structure and crystal binding
3.Energy band

4.Semiconductors

5.Magnetic materials
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