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NCUE CSIE Syllabus | 2019

Course No.

Title Fast Prototype System Design

Classroom

Course Hours

Course Credit: 3

Instructors: Po-Yueh Chen

Office E232

Office Hours Mon. 15:00~16:00 Tue. 09:00~12:00
Also available by appointments

Phone: 04-7232105 ext. 8440

E-mail: pychen@cc.ncue.edu.tw

Course Web:

Textbook:

Any Book about Xilinx ISE Platform

References:

1. FPGA/CPLD Digital Chip Design Using Xilinx ISE — Jang, Chun-Hsin

2.

3.

4.

5.

Course Objective:

This module is a course introducing fast digital systems design. Techniques for
minimizing digital circuits will be presented in forms of practical examples and
problems solving. Students are expected to get acquainted with the Xilinx ISE
develop environment and design various digital prototypes. Hardware Description
Language (Verilog) is briefly introduced and applied in the examples and projects.
Students are encouraged to develop brand-new modules on their own. In addition to
some trivial projects for software practice, each student has to present a self-design
system.

® To provide students with a good understanding of the theorems and methods of
digital system design.

® To help the students develop the ability to solve problems using the theorems
and methods they learned.

® To develop skills of digital circuits design for students.

@ To train the students for FPGA design flow and the Verilog language.



mailto:pychen@cc.ncue.edu.tw

NCUE CSIE Syllabus | 2019

Course Outcome:

Students will be able to apply the concepts and methods to design digital prototypes
within a short time. They should be acquainted with the Xilinx ISE development
environment and understand the flow of FPGA design.

Course Requirement:

Non

Grading Criteria:

Grades will be based on the assignments/programming labs, presentations,
homework, quizzes, and tests.

m Active class participation
[ | Assignments 30
m Programming Labs
O Quizzes
[ | Mid-term test 20
[ | Final examination 20
[ | Term Project 30
i Other

Assignment:

Other Comments:

Students are advised to practice Xilinx ISE after classes.

Preliminary Weekly Schedule (subject to change)




NCUE CSIE Syllabus

2019

Lecture date

Teaching Content

and Process

#1 9/09 Introduction

#2 9/16 Xilinx ISE

#3 9/23 Xilinx ISE

#4 9/30 Xilinx ISE

#5 10/07 Project #1

#6 10/14 Xilinx ISE

#7 10/21 Sequential
Circuits Review

#8 10/28 Sequential
Circuits Design

#9 11/04 Midterm Exam

#10 11/11 Project #2

#11 11/18 Project #2

#12 11/25 HDL-Verilog

#13 12/02 HDL-Verilog

#14 12/09 HDL-Verilog

#15 12/16 HDL-Verilog

#16 12/23 Tutorial Example

#17 12/30 Term Project
Presentation

#18 01/06 Final Exam
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What 1s an FPGA?

Field Programmable Gate Array
An IC with a flexible design style
An IC with many I/O pins

Basic cell is called CLB (Configurable
Logic Block)

Various digital circuits can be
Implemented with different design codes
downloaded.



An Overview of an FPGA Chip
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What is an FPGA? (cont.)

m Short Time-to-Market

m Less risk

= 100% hardware utility I1s impossible

= High unit price

= For early stage and small amount of demand



What 1s an ASIC?

= Application Specific ICs

= Fixed, not flexible

= Many I/O pins

= High risk

= High manufacturing fee for Masks



What is an ASIC? (cont.)

m Cost down process
= Low unit price (mask fee not counted)
= Long Time-to-Market

= For mature stage and large amount of
demand



The Timing for Cost Down

= X: Unit price for purchasing one FPGA chip
® Y: Unit cost for manufacturing one ASIC chip
m M: The Masks development fee

= N: The demand amount

m Check If



Summary

-PGA ASIC
Chip Area _arge Small
Unit Cost* High Low
Time-to-Market |Short _ong
Flexibility High Non
HW Utility 85% up Is good |100%
Stage =11)Y Mature
Amount Small Large
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(FRC

Course: Physical Optics
Course Number: 26009
Semester: 2019/09

Instructor: Dr. Shih-Chuan Gou

Graduate Institute of Photonics

Phone: (O) 04-7232105-3326 (M) 0910-996032
E-mail: scgou@cc.ncue.edu.tw

Class Time: TBA , Classroom: TBA

Office Hour: TBA

Office:

Format:

Credit: 3 Hour(s) ; 3 Credit(s)
Course Type: [J Requirement ] Optional
Methods of Instruction: M Lecture [] Discussion [J Experiment

[ Practice L] Physical

Teaching Objective(s)

Physical optics is referred to as the branch of optics studying the wave aspect of
classical electromagnetic radiation, including interference, diffraction, polarization,
and other phenomena for which the ray approximation of geometric optics is no longer
valid. This course, which is intended for a semester’s period, is aimed to introduce the
fundamental theories in physical optics in an in-depth and rigorous manner to the
students beginning master studies in the Graduate Institute of Photonics. For students
taking this course, background knowledge in electromagnetism and calculus-based
applied mathematics at the undergraduate level is required. The students are expected
to comprehend the basic theories of physical optics, and to be able to apply them in the

real optical systems after taking this course.



Teaching Outline -
Chap 1: The Propagation of Light

1.1
1.2
1.3
1.4
1.5
1.6

The Nature of Light

Permeability, Permittivity and Speed of Light

Plane Harmonic Waves. Phase Velocity

Alternative Ways of Representing Harmonic Waves
Group Velocity

The Doppler Effect

Chap 2: Vectorial Nature of Light

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9

Relation between E- and H-field

Energy Flow: Poynting Vector

Linear Polarization

Circular and Elliptic Polarizations

Matrix Representation of Polarization — Jones Calculus
Reflection and Refraction at a Plane Boundary
Amplitudes of Reflected and Refracted Waves

The Brewster Angle

The Evanescent Wave in Total Reflection

2.10 Phase Changes in Total Internal Reflection
2.11 Reflection Matrix

Chap 3: Coherent and Interference

3.1
32
33
3.4
3.5
3.6
3.7
3.8
3.9

Principle of Linear Superposition of EM fields

Young’s Experiment

Thin Film Interference

The Michelson Interferometer

Theory of Partial Coherence. Visibility of Fringes

Coherence Time and Coherence length

Spectral Resolution of a Finite Wave Train Coherence and Line Width
Spatial Coherence

Intensity Interferometry

3.10 Fourier Transform Spectroscopy

Chap 4: Multiple-Beam Interference

4.1
4.2
4.3
4.4

Interference with Multiple Beams

The Fabry-Perot Interferometry
Resolution of Fabry-Perot Instruments
Theory of Multilayer Films



Chap 5: Diffraction

5.1
52
53
54
5.5
5.6
5.7

Overview

Fundamental Theory

Fraunhofer and Fresnel Diffractions

Fraunhofer Diffraction Patterns

Fresnel Diffraction Pattern

Application of the Fourier Transform to Diffraction
Wave Front Reconstruction by Diffraction — Holography

Chap: 6 Optics of Solids

6.1
6.2
6.3
6.4
6.5

6.6
6.7

General Remarks

Macroscopic Fields and Maxwell’s Equations

The General Wave Equation

Propagation of Light in Isotropic Dielectrics. Dispersion
Propagation of Light in Conducting Media

Reflection and Refraction at the Boundary of an Absorbing Medium
Propagation of Light in Crystals

Prerequisites:

Background knowledge in electromagnetism and calculus-based applied mathematics

Grading:
Mid Term Exam 50%
Final Exam 50%

Materials:

Handout : mainly based on Introduction to Modern Optics, nd Ed., Grant R. Fowles
(Dover, 1989).

Biblography *

1. Introduction to Modern Optics, ond Ed., Grant R. Fowles (Dover, 1989)

2. Optics, 4™ Ed., by Eugens Hecht (Addison Wesley, 2002)

3. Introduction to Optics, 2™ Ed., Frank L. Pedrotti & Leno S. Pedrotti (Prentice
Hall, 1992)

4. Fundamental of Optics, 4™ Ed., Francis A. Jenkins & Harvey E. White

(McGraw-Hill, 1976)
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The student has learned a great deal about thermoelectrics, including the

development since its discovery, thermoelectric phenomenon, and the
underlying physics.

Outline -

1. History of Thermoelectrics

2. Thermoelectric and Thermoelectric Phenomenon

3. Transport of Heat and Electricity in Solids

4. Efficiency of Thermoelectric Generators

5. Coefficient of Performance of Thermoelectric Cooler
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09/10 Introduction

09/17 CRYSTAL STRUCTURE

09/24 CRYSTAL STRUCTURE

10701 WAVE DIFFRACTION AND THE RECIPROCAL LATTICE
10708 WAVE DIFFRACTION AND THE RECIPROCAL LATTICE
10715 WAVE DIFFRACTION AND THE RECIPROCAL LATTICE
10722 CRYSTAL BINDING AND ELASTIC CONSTANTS

10/29 CRYSTAL BINDING AND ELASTIC CONSTANTS

11705 PHONONS I. CRYSTAL VIBRATIONS

11712 PHONONS I. CRYSTAL VIBRATIONS

11719 PHONONS 11. THERMAL PROPERTIES

11/26 PHONONS 11. THERMAL PROPERTIES

12/03 PHONONS 11. THERMAL PROPERTIES

12/10 FREE ELECTRON FERMI GAS

12/17 FREE ELECTRON FERMI GAS

12/24 FREE ELECTRON FERMI GAS

12/31 FREE ELECTRON FERMI GAS

01/07 Final Exam
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A Reﬂchon,on Chlr}_ese -nationalist H1stor10graphy of the ng
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1. Representative Scholars:

Evelyn Rawski 4& &1, Mark C. Elliot BRIZ{E,
Pamela Kyle Crossley fa[#&:ze, Philippe Forét {25

2. The Transition of Historical Interpretation of the Qing Empire
--from China to America; from Han-centred to Manchuria-
centred
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3.Characteristics - New Material G527

New Historiography (Hr SCHH/ET i) -
New Nationalism Gt ESHE £ AGHE)




Yu Yong He AloK;o

1645-? _ Sm all
Small Sea Travel Dianes %w / @z:r'liaf
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A Qing Mandarin officer

1697
travelled from Fuzhou to
Taiwan, looking for sulphur

https://www.youtube.com/watch?v=HIteKFBLghs



Problems of a Han-centred historiography of Taiwan

azetteer.
Over 1,000 /7 of ocean extends from Min's southwest coast. oewan

Previous generations had no contact with China, nor did the Chi-

nese even know of this place. All of the maps and references write _
of barbarian places but never mention Taiwan by name. Although =T
the Ming classics write that “the Eunuch Zheng He sailed to the

western seas” and “drew water from Chikan,” they do not specify in ==

any detail where Chikan actually is. During the Ming Dynasty,
Penghu was considered a part of Quanzhou county, and the people -
from Quanzhou and Zhangzhou went there to fish. Every year the
government would collect taxes on their catch. During the reign of e —
Jiajing {1522-1567} and Longqing [1567-1573]1, occupants of the e
Ryukyus lived there and the Ming did not pay much attention to
the place, giving it up and not questioning anyone on it.
We cannot really say whether Taiwan belongs to the Ryukyus or
not. The aborigines of Taiwan are savages who do not speak the =

Chinese language, they have no written script and cannot record

the events of past generations.
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. https:/fwww.youtube.com/watch?v=lJf n100HOU




structuralism Signifier AE$5: “apple”

o study the underlying  Si9nified Ffi&:

structures in cultural
products; binary
opposition; Saussure,
symbols, language

post-structuralism

the structures are
constructed with biases;
knowledge/namre/hlstory
should be questioned
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uan rose from a differ : Oy kee
the s land seemed to be turning. P
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it facini ,tl:i:tl;: Ar:lz,li started to collect thin little boxes with ictéf‘w“wl‘.

the:;.leie briny seawater had not Y.et ltotted awa}m

and you could see naked female l:?odles in them. The girls gazed at o so,
sing their pale white breasts the likes of which

, EXpO Atile’
; s Itle;::frslzen bi fore. It went without saying that Rasula was a matchﬂzolr };:(;
3 w\w3 of them. She half resembled them, but the rest of her was of the S
Anyway, by this point the sight of any nude female body seemed SufﬁCien;
to cause Atile’i’s penis to swell and incline him to kawaluly, which he giq
thinking of Rasula. He often thought maybe this was a kind of love. >
i Atile’i also collected ‘books’. He had seen ‘books’ at the Earth Sy

J/ place, but they were few and far between, and had to be kept in transparent 2 .
bags to keep them from getting ripped or rotten. The Earth Sage’s ‘books’ S t r u Ct u r al I s m "
V‘d were allegedly left behind by the white man. The Earth Sage said the white .
wovds man called the marks in the books ‘writing’. The islanders did not haye

writing, nor did they think that the world had to be remembered in Wwritten Ati I e ) I tri e s t o

form. They thought that life was a kind of resonance between story and

song, and that was good enough for them. t t
Atile’i considered anything with writing to be a book, no matter what co n s ru c a

symbols it contained, illustrated or not, a single page or a thick stack. The

Vo 0\0 symbols varied from book to book, but there seemed to be a hidden pattern. sySte I I |

Perhaps because he had no way of knowing who established the pattern

3 or whétm pravenance was, Atile’i felt a strange reverence for those marks. of m e an i n g th ro u g h

on the island Atile’i had no trouble understanding,

asses and stones, but most things came froma 2

ience and beyond his knowledge. The marks in I m ag es )
amazing thing he’d seen, though, because they

rieties. Why had the white man, or some other wo rd s ,
omething that seemed so_utterly uselesst AS he |

s, his body felt hot. He noticed a slight trembling. > an d b o o k s
ou, for Kabang has His reason,” he murmured, a0 |

rtain place, but the stack got heavier and heavieb

~ g back down into the sea-
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used them to poke around on the island or in the tongue-and-groove work
in his house, and was amazed that one of them left marks on certain things.
Day after day, the greatest foe Atile’i faced was silence. There was nobody
on the island to greet him, nobody to praise his swimming technique,
nobody to wrestle, and nobody to compete in diving with. But at least
with this kind of twig he could draw what he saw and thought.

Quietly combing the island for twigs, Atile’i found ones of different
sizes and colours, though some stopped drawing as soon as you started
using them. He also discovered that there were many materials you could

> addraw on besides books, including his own skin. One day on a whim he
_jtarted to draw the sights and sounds of the island on his calves, thighs,

belly, chest, shoulders, neck and face, as far along his back as he could
reach, and even on the soles of his feet. He layered drawing upon drawing
like a palimpsest. When the drawings came off in the rain, Atile’i drew
new ones.

This morning Atile’i was racing around the island. From a distance he
did not look like Atile’i any more. He looked more like some other kind
of being, like a ghost perhaps, or maybe like a god.

Structuralism:

Atile’l now becomes
a creator of symbols



Taiwan Nativist/Xiangtu Literary Debate

(1977-78)

Wang Tuo £3#: (2 "IREBEEXE ., X2 - A2 "#HLXE, ) [Itis
Realist Literature rather than Xiangtu Literature]

Ye shitao : (82MtXEFE) [An Introduction the History of
Tailwanese Nativist Literature] ( It admits the existence of Taiwan
Literature )
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OIn Remembrance of My Buddies from the Military Compound )

Ben E. King Lyrics

"Stand By Mea™

Worhen the night has come
And the land is dark
Arnd the moon is the only light we'l
Mo, I won't be afraid
Ok, I won't be afraid
Just as long as you stand
Stand by me

So darlim', darlin®
Stand by me, oh, stand by me
Oh, stand, stand by me
Stand byv me

d h' If the sky that we look upon
® Comra eS Ip Should cumble and Fall
Or the mountain should crumble to the sea
« Cain complex o, T wort Shed a tam
p Mo, I won't shed a tear

Just as long as you stand

(Cain vs Abel) Stana by me

Arnd darvlin®, darlin’
Starnd by me, oh, stand by M
Oh, stand nmnow, stamnd by me

https://www.youtUuide e

Darlim, darin’
WatCh?V:pHa4p Q o (T N Stand by me, oh, stand by me
" : \JL&JK/H O, stand now, stand by me
Stand by me
Whenever vou're in trouble, won't yvou stand by me?
Oh, stand by mea

Won't vwou stamnd mow?
Oh, stand, stand by me
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Symbol/
metaphor
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Name/nameless/

Language
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oy

Fairy tale/ animal farm/
magical realism
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