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(Physical Education)
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This course aims to study and practice sports for health, principles of exercise,
care and prevention of athletic injuries, and nutrition and sports science, including basic
skills in sports with rules and strategy from popular sports. Students can choose one of
several sports provided, according to their own interest. This course will create good

health, personality and sportsmanship in learners, as well as develop awareness of

etiquette of playing, sport rules, fair play and being good spectators.
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(Man and Ethics of Living)
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This course studies the concept of living and working based on principles of
religion, philosophy, and psychology by fostering students’ morality and ethics through

the use of knowledge and integrative learning approaches. Students will be able to gain

desirable characteristics such as faithfulness, social responsibility, respect of others,
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tolerance, acceptance of differences, self-discipline, respect for democracy, public

awareness, and harmonious co-existence.
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(Learning and Problem Solving Skills)
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This course aims to equip students with the skills necessary for life-long
learning. Students will learn how to generate positive thinking, manage knowledge and
be familiar with learning processes through projects based on their interest. These include
setting up learning targets; defining the problems; searching for information;

distinguishing between data and fact; generating ideas, thinking creatively and laterally;

modeling; evaluating; and presenting the project.
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(The Philosophy of Sufficiency Economy)
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This course emphasizes the application of previous Thai economic development
approaches, the problems and impacts of the development, the rationale for applying the

concept of sufficiency economy to Thai society, the meaning and fundamental concept of

the philosophy of sufficiency economy, and the application of this philosophy to
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lifestyles at individual, community, organization, and national levels. The study covers

relevant case studies as well as the Royal Projects.
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(Miracle of Thinking)
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This course aims to define the description, principle, value, concept and nature
of thinking to enable developing students to acquire the skills of systematic thinking,
systems thinking, critical thinking and analytical thinking. The Six Thinking Hats
concept is included. Moreover, idea connection/story line and writing are explored.
Examples or case studies are used for problem solving through systematic thinking using

the knowledge of science and technology, social science, management, and environment,

etc.
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(Beauty of Life)
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This course aims to promote the understanding of the relationship between
humans and aesthetics amidst the diversity of global culture. It is concerned with the

perception, appreciation and expression of humans on aesthetics and value. Students are
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able to experience learning that stimulates an understanding of the beauty of life,

artwork, music and literature, as well as the cultural and natural environments.
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(Holistic Health Development)
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The objective of this course is to develop students’ holistic knowledge on heath
development for good life quality. The course emphasizes both physical and mental
health care promotion, including composition of wellness;factors affecting health;
integrated health care; nutrition; immunity strengthening; sanitation; competent
reinforcement of physical activities to empower the smartpersonality and the smart mind,
and to facilitate healthy and balanced emotional development; preventing and solving
problems on mental health; practices in concentration, meditation and self-understanding;

definition of wellness by WHO); and information on general health check up and physical

fitness tests.
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(Ethics in Science-based Society)
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This course will explore a variety of ethical and social issues in science and
technology. Students will study basic theories of ethics from the West and the East. They
will learn how to apply these theories to contemporary cases. They will be asked to
critically evaluate the role of the scientist in society, and to become aware of complex
ethical issues facing scientists in different professions. Case studies will be used
extensively throughout the course, with an emphasis on critical debate. The goal of the
course is to enable each student to develop an understanding of conflicting opinions

regarding science and technology, and to define and refine their own ethical code of

conduct based on evaluation of arguments from differing viewpoints.
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(The History of Civilization)
Insauneu : 1l

= A [ Y o a 2 o Y
ﬁﬂ‘]elTLﬂfJ’JﬂTJ@IuﬂTLuﬂLLﬁZWﬁHHTﬂTSﬂJ@QMHHEJGL‘Ll 5 Qﬂ]lﬂllﬂ gAnNou

Q

4

UszSamans galusia ganas gartuaiis uasgailegiiu Tasdnyuuadanety
mM3suiugia wgdAnssy msanvresdumamsadidyFeasfonlfifuia
Usingmsaindawalumedenu iwsughs uazmaidesifnnnmiiounasiauadi
Fuiuduvuusssuiion e uazuianssy saudeanuanselumsdeds
phmm?faﬂxmesimﬂsiafl,mgmmﬁﬁmﬂﬁmﬂmﬂqmﬁﬂ@hm el
This subject covers the study of the origin and development of civilization
during the five historical periods—prehistoric, ancient, middle age, modern, and the
present period. The study will focus on significant social, economic and political events
resulting from values and attitudes due to customs, beliefs and innovations, including the

ability to communicate through art and literature based on several perspectives and

periods.
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(Man and Reasoning)
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The purpose of this course is to develop analytical thinking skills and reasoning;
deductive and inductive approaches; reasoning approaches of the East and the West; and,
a case study of formal and informal reasoning of everyday life.
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This is a study of indigenous knowledge in different regions of Thailand with a
holistic approach, including analyses from scientific, technological, social science and
anthropological perspectives. Students will learn how to appreciate the value of
indigenous knowledge and recognize the ways in which such knowledge has been
accumulated—TIlifelong learning of indigenous people and knowledge transfer between

generations. Students will learn to become systematic, self-taught learners.
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(Modern Management and Leadership)
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This course examines the modern management concept including basic functions
of management—planning, organizing, controlling, decision-making, communication,
motivation, leadership, human resource management, management of information
systems, social responsibility—and its application to particular circumstances.
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(Technology and Innovation for Sustainable Development)
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This course is the study of the definitions, concepts and roles of technology and
innovation in the creation of wealth,and their impact on society and humanity. The
course will explore the policies, strategies, and tools for synthesizing and developing
technology and innovation for a wisdom-based society together with ethics in
management. Students will study the exploitation and protection of intellectual

propertyas a result of technology and innovation.
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(Managerial Psychology)
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This course focuses on the fundamental concepts of psychology and
management of human behavior in an organization, including psychological factors and

their effect on human working behavior such as attitude, communication, social
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influences and motivation. Moreover, it will incorporate organizational behavior

modification, conflict management, and leadership and organizational effectiveness.
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(Personality Development and Public Speaking)
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This course aims at developing public speaking skills and personalities of
students. The course will cover a diverse range of abilities and skills such as good
manners, attire, social rules, communication psychology, and verbal and non-verbal
languages. Students are expected to gain these useful skills, including giving reasons,
discussion, negotiation, persuasion, presentation, and application of technology for

communication.
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(Science and Art of Living and Working)
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The concepts covered are the science and art of living and working, personality,
social expression, temperance, critical thinking and reasoning, problem solving, value of
living, self-development, social and self responsibility, creating a healthy life and work,

and the art of living and working with others.
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(Integrative Social Sciences)
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This course integrates four major contents in social sciences, i.e., society and
culture, economics, politics and laws, and the environment. The course also covers
interesting contemporary social issues, such as ethnic problems, resource distribution,

political instability, and environmental deterioration.
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(Culture and Excursion)
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This course aims to encourage students to learn and understand culture and
culture exchange on both local and international aspects. Students will comprehend the

diversities of ways of life through excursion-based learning, and understand the key role

of language used for communication and tourism management.
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(General English)
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This course aims at developing thinking skills, self-access learning skills, the
four language skills, and positive attitudes towards English. Learner-centeredness is
emphasized in the teaching and learning approaches. The use of learning innovation and
technology is integrated in learning English through a variety of contents and contexts to
enhance communicative activities and learning opportunities both inside and outside the
classroom. In terms of reading and grammar, the course aims to enable learners to read
and analyze complex sentences, and be able to use appropriate reading strategies in
understanding and extracting main ideas. In terms of writing, learners are expected to be
able to write short messages, and effectively use a dictionary for writing. In terms of
speaking, learners are expected to be able to accurately and appropriately participate in a
short daily-life conversation, use simple classroom language, tell a story, and explain a
simple situation. In terms of listening, they should be able to listen to short texts or short

conversations, and use appropriate listening strategies.
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(English Skills and Strategies)
a WU W \ =
JTaruney ; 1adl
4 9
swﬂamﬁquﬁ’uﬂwswmuwmﬂyzmqmmm 4 @91)11! NOPENITAN NNBPILLASNA
4 [ = = 9 [ ] Ada
EJTI‘EﬂW‘]&ITi’JQﬂE]‘]&I mmqmszsﬂugmymmqmmuwmmm UAZIAINANANANND
[ [ ~ Y ya I o w =\ %
NIYIINGY fﬂi%@fﬂil’iﬂuﬂWiﬁ@uluu@LiﬂutﬂuﬁWﬂﬂJ NﬂWiDﬁimTﬂWiu’)@]ﬂi’iN
= = Y a a = Y [ < '
l,l,a3LﬂﬂIuIﬁUﬂWiliUu§1u51ﬂ’J‘]ﬂ ﬂﬁ]ﬂiillﬂh'!,iEJuﬂWiﬁ@uluuﬂWiﬂW\‘ﬂulﬂuﬂQM
a a 4 F) o 1 1
N1IAA WUATIIEU ﬂ1illﬂﬁi‘g°ﬁ1 ﬂWﬁ]@ﬂWi"lT’E]iJ”ﬁf]EJNQﬂﬁ@\?llﬁ%L“Vilﬂ%’c’fﬂﬂ@lﬁﬂlﬂﬂ"llﬂﬁ
a ) ' ) D) @ oA ¥ A )
3197391 ﬂ1uﬂ1i@1uluuﬂ1iﬁl%’ﬂﬁEJ‘VI‘EﬂTifﬂll‘i/]lfI’TiﬂZﬁll‘VNLWﬂﬂ1illﬁ’Nﬂ1ﬂ’NN§Llﬁ$

Anumaaman myenuietulennudiay nisagdany wazmstuinmseiu

Y = 9 = = [V Y Y 1T Y A =
ATUMTLVIU FUUNTSUIUNIIVIU mamau“luﬁxﬂwawm mﬁﬁlﬂmmmmﬂm TIU



LNG 103

v A 4 = Y =
NIUIYNTY uawume"lamﬂﬁmﬂixﬂaumimau u,azmmﬂ”lmmmmumammm
Y 1 2 A Y Y o s A
ulﬂ’é]fJNiJ”lJﬁZﬁ“Vl‘ﬁﬂ']W ATUNITWA LUHUNTUUTUBNAIIU LUASNAYNDTNITADHT NI
& = ~ Y a @ Y FY Y ¢
mmweuamﬂaamiaug uazmemmﬂﬂmuiummemm ATUMITIY HUNaYND
[ ] Y @ o o A 9 '

MIWe Msleszavgoni ﬂﬁﬂ‘]JGlﬂﬂ'NiJﬁ"lﬂﬂJu u,axmﬁﬁuwamegamwweﬂn
This course aims at developing thinking skills, the four language skills, English
skills, and strategies for language learning and autonomous learning. Teaching and
learning are learner-centered. The use of learning innovation and technology is integrated
into the course. Learners are involved in cooperative learning activities that require
effective thinking, analytical skills, problem-solving, and information literacy skills. In
terms of reading, the course aims to equip learners with appropriate strategies to read
both for information and for pleasure, enable them to extract the main ideas of a passage,
make a summary, and take notes from reading. In terms of writing, the course
emphasizes process writing, paragraph writing, and an appropriate use of references, as
well as writing tools such as a dictionary and a grammar book for effective self-editing.
In terms of speaking, the course focuses on presentation skills and communication
strategies to enable learners to exchange information, share ideas and express opinions.
In terms of listening, the course aims at promoting listening strategies, listening at a

paragraph level, listening for gist, and listening forspecific information.
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(Academic English)
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This course aims at fostering the four language skills, thinking skills, academic
English, strategies for English language learning, autonomous learning, and positive
attitudes towards English and learning. The course is learner-centered, and learning
innovation and technology are integrated into language learning. English is used as a
learning tool to gain information and to do varieties of activities. In terms of reading, the
course aims to enable learners to read academic texts, and to be able to summarize the
main points, critically analyze the text, and express their opinions on the topics. In terms
of writing, the course aims at essay writing and appropriate use of references and
citation. In terms of listening and speaking, learners will listen to an English lecture and
make a presentation. Learners will be able to ask and respond to questions, share ideas,

and do impromptu speaking.
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(Learning Language and Culture)
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Study on a special interests related to learning language, culture and language

use. The Department will notify further information as it becomes available.
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(English Through Independent Learning)
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Self-based learning theory. Self-based learning processes. Exposure to and use

of English through a structured experience. Reporting and reflecting on the exposure to

and use of English and receiving teacher’s advice through the Internet.
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(Effective Listening)
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The aim of course is to provide additional practice in English-language listening,
in support of student’s existing core discipline. The class concentrates on listening tips
and strategies, with particular focus on note-talking skills. Emphasis is given to topics in

the student’s core discipline and the use of realistic recordings of conversations and

lectures in their field of student.
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(Oral Presentation SKills)

) WU W \ A\ F-|

JTaAune ; 1uH

'
1 A

E4 H
einityagamneieieiunuiinernuesnlseneuvesmsinauoay
] =\ Aa A =\ Y o W 1 9 [ =

081905 @NTAIN MﬂTiﬂlWﬂ’JNJ?f”IﬂﬂJuLLﬂﬂTSGLGH’JﬂHZL!ﬁZ’E)’J’ﬂugﬂ”IHT ﬂ?il?jﬂ’e)ﬂﬂ
a ¥ A 1 o v q IV A o A A Y = v Y
(KN fﬂislflfﬂ”IH”ILWi’Jﬁx‘]?fﬂJuﬂLJ,”Im‘U@ﬂHEJGLWQﬁ\i“ﬂi?ﬂlﬂ@ﬂﬂﬁlﬂﬁﬂuliﬂﬁ DINOINHNIUD
A o Sid' [] =\ Aa A =
DU VOINTUUFTUDIUY ﬂ?iﬂl%ﬁﬂﬂigﬂﬂ‘ﬂﬂﬂ?ﬁlﬁﬂ?gﬁﬂllﬁgﬂﬂigﬁﬂ‘ﬁﬂTW TN

a A ' gi A o o o
fﬂiﬂiztll‘L!@]LlLi’NLLEI$LW@HS’JM%HLW@ﬂigiﬂ%HiuﬂTiW?‘MHTﬂTSHTLﬁH@QTHﬂJ@Q
AULBN

The aim of course is to reinforce knowledge of the basic elements of effective
oral presentation. Importance of verbal and non-verbal communication will be
highlighted throughout the course. Training on pronunciation, the use of transition

signals and effective use of visual aids will also be focused. Self and peer assessment will

also be encouraged to foster futher improvement.
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(Laboratory Report Writing)
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The aim of course is to reinforce knowledge of the basic elements of writing at
the sentence, paragraph and essay level as well as to enable students to write a report in a
format appropriate to their content-area courses e.g. alab report. Grammar and
organization will be combined with student practice at every step. In addition, the class
will cover an introduction to summarizing and paraphrasing skills in order to reinforce

student’s awareness of problems about plagiarism.
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(Reading Appreciation)
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Reading principles and techniques. Reading for comprehension and main idea.
Critical reading. Reading various genres of texts and media such as documentaries,
autobiographies, speeches, short stories, poems and novels. Emphasis on the development

of reading appreciation and critical thinking skills.



LNG 232

LNG 234

LNG 294

msulariesdn 3(3-0-6)
(Basic Translation)
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Translation theories and procedures. Translation methods. Cultural issues and art
of translation. Problems in English-Thai and Thai- English translation. Principles and
conventional practices of translation. Machine translation. Seminar on translation

problems and solutions. Current trends in translation.
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(Intercultural Communication)
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Principles of communication. Concepts of intercultural communication. Verbal
and nonverbal communication. Problems in intercultural communication. Language and
culture in media. Computer-mediated intercultural communication. Strategies in

intercultural communication forsuccess in social and professional communication.
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(Thai for Communication and Careers)
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LNG 295

LNG 296

LNG 311

General concepts of communication and language for communication. Basic
principles of listening and listening skill development. Basic principles of reading and
reading skill development. Basic principles of speaking and speaking skill development.
Basic principles of writing and writing skill development. Applying listening, reading,

speaking and writing skills for careers.
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(Speaking SKkills in Thai)
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Principles of communication and speaking. Everyday conversation. Job

interview. Discussion and giving opinion. Project and product presentation.
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(Writing Skills in Thai)
a U U \ A
Jrdanunou : Taidl
9 A o a = 1 9 = ~ =

ﬂ'JNJE‘VI'J”hJLﬂfJ'JﬂUﬂTﬂGUEJ‘L! NITLVIUYIDV U NITIVIULTUIAIY DITIVSU
UNAMN MIAIUTIBNUTIIBING

Principles of writing. Writing a paragraph, an essay and an article. Writing an

academic report.

¢ Ay
MEINANVBIAY 3(3-0-6)
(Basic Malay Language)
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LNG 321

LNG 341

Introduction to sound systems. Basic communication skills for everyday
situations such as greeting and introducing oneself. Giving information about people in

the family. Telling time and date.
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(Basic Cambodian)
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Introduction to soundsystemsand alphabets. Basic communication skills for
every day situations such as greeting and introducing oneself. Giving information about
people in the family. Telling time and date. Explaining free time activities and interests.
Ordering food. Going shopping. Asking and answering questions about places, location,

and directions.

MIEAUNNINY 3(3-0-6)
(Basic Vietnamese)
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Introduction to soundsystemsand alphabets. Basic communication skills for
every day situations such as greeting and introducing oneself. Giving information about
people in the family. Telling time and date. Explaining free time activities and interests.

Ordering food. Going shopping. Asking and answering questions about places, location,

and directions.
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GETIIE LY 3(3-0-6)
(Fundamental Chemistry)
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Stoichiometry, basic of atomic theory and electronic structures of atoms,
periodic properties, chemical bonds, representative elements, non-metal and
transition metals, properties of gas, solid, liquid and solutions, chemical

equilibrium, ionic equilibrium, chemical kinetics, electrochemistry.
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(Chemistry Laboratory)
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Practice on basic laboratory techniques in topics concurrent with CHM 101, 103.
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(General Calculus)
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Functions Limits and Continuity, Differentiation, Applications of Differentiation
(Related Rates, Maximum and Minimum Values of a Function), Integration, Applications

of the Definite Integral (Area between Two Curves), Infinite Series (Ratio Test, Power

Series), Complex Numbers, Partial Derivatives, Multiple Integrals.
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(Mathematics I)
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Review function and their properties, number euler number, logarithm function,
inverse function. Limit of function, computation of limits, continuous function. Basic
concepts of derivative, derivative of algebraic function, the chain rule, derivatives of
transcendental functions, derivatives of inverse function, implicit differentiation, higher
order derivatives, indeterminate form and L’Hopital’s rule. Differentials, linear
approximation, the max-min value theorem. Rolle’s theorem and mean value theorem.
Concavity and second derivative, using derivative and limits in sketching graph, applied
max-min problem, related rates. Basic concepts of integrals, fundamental theorem of
calculus, properties of antiderivatives and definite integrals, indefinite integral,
integration by substitution, integration by parts, integration by partial fractions. Area
under curve and areas between curves. Improper integrals, numerical Integration.
Function of several variables, graph of equations. Partial derivative, differentials, the

chain rule. Critical points, second order partial derivative, relative extrema, maxima and

minima, and saddle points.
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(Mathematics II)
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Scalars and Vectors, Inner Product, Vectors Product, Scalar Triple Product, Line
and Plane in 3-Space.
Mathematical Induction, Sequences, Series, The Integral Test, The Comparison
Test, The Ratio Test, The Alternating Series and Absolute Convergence Tests, Binomial
Expansion, Power Series, Taylor’s Formula.
Periodic Functions, Fourier Series , Polar Coordinates, Areas in Polar
Coordinates, Definite Integral over Plane and Solid Regions, Double Integrals, Double
Integrals in Polar Form, Transformation of Variable in Multiple Integrals, Triple

Integrals in Rectangular Coordinates, Triple Integrals in Cylindrical and Spherical

Coordinates.
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PHY 103

4 d v 4 Y Y 9 o @ < J ad
NS : WINTUNINADT LU 1A LA UTURE AN ASANNITI ATaVDS

o J

L’Jﬂ!@]@gﬁﬁﬁ' auwu‘ﬁizuﬁﬂmﬂ mu?ww‘fmmﬁmm%ﬂaﬁ "lﬂna'%'mucﬁmmgmma%
Woa
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Basic concepts: types, order, degree.

First order equations: separation of variable, homogeneous equations, exact &
non-exact equations, integrating factor, first order linear equations, Bernoulli’s equations.

Higher order equations: linear equation, solution of linear equation with constant
coefficients and with variable coefficients. Applications of first and second order
equations.

Laplace transforms, Introduction to Partial Differential Equations.

Vectors: vector function, curves, tangent, velocity and acceleration, curvature
and torsion of a curve, directional derivative, gradient of scalar field, divergence of a
vector field, curl of a vector field.

Vector integration: line integrals, surface integrals, volume integrals.
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(General Physics for Engineering Student I)
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Emphasized on the applications of the laws of physics. Vectors. Motions in 1-,
2-, and 3- dimensions. Newton’ s laws of motion. Energy and work. Linear momentum.
Rotation. Torque and angular momentum. Equilibrium and elasticity. Fluids.

Oscillations. Waves and sound. Thermodynamics. The kinetic theory of gases.



PHY 191

MEE 115

MEE 214
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(General Physics Laboratory I)
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A laboratory course that accompanies the topics covered in PHY 101/PHY 103.
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(Engineering Drawing)
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Instruments and their use. Applied geometry. Lettering. Orthographic drawing
and sketching. Dimensions and notes. Orthographic projection of points and lines, planes,
and solids. Isometric and oblique drawing and sketching. Auxiliary view: points and

lines, planes and solids. Sections and convention.
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(Engineering Mechanics)
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Introduction to Statics, force systems and quilibrium, General considerations on

structure, fricition and virtual work. Introduction to dynanics, kinematic and kinetics of

particles. Kinetics of systems of rigid bodies.
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(Thermal Engineering )
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Definitions and basic concepts. Properties of a pure substance. Heat and work.

The first and the second laws of thermodynamics. Entropy. Power and refrigeration cycles.

Pump and compressor. Internal combustion engine. Air-conditioning unit.

malulagvh 1 Julihsas) 3(2-3-6)
(Electrotechnology (Power))
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(For non electrical engineering students)
Experiments on characteristics and performance of transformer, motor and

generator DC, AC 1-phase and 3-phase, the topics covered in EEE 118.
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Fitting & Machine tools : Use and care of lay-out tools, Measuring tools. Hand
tools. Power driven tools. Tap and die therading. Center lathe construction and its uses.
Drilling machine, Milling machine, Shopping machine, Cuttion speed and feed rate.
Machine tools. Operations.
Sheet metal & Welding: Hand tools and machine tools for thin gauge work.
Sheet metal materials and supplies. Classification of geometrical forms. Seams, seaming
and joints. Basic principles of oxy-acetylene and metallic are welding. Oxy-acetylene
cutting. Plasma Cutting. Brazing and soldering of sheet steel. Selection of electrode and

filler rods. MIG & TIG welding. Edge preparation. Inspection of welds.
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(Electric Circuit Analysis)
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Basic unit of measurement, charge, current, voltage, power, electrical sources,
Ohm’s law, Kirchhoff’s law, resistors in series and parallel circuits, voltage and current
division calculation, circuit analysis using nodal, mesh(loop) and superposition,
Thevenin and Norton theorems, maximum power transfer, wye and delta circuits, basic
theory of electric and magnetic field, capacitor and inductor, basic RL and RC circuits,
basic RLC circuits, natural response of RL, RC, and RLC circuits, phasor analysis, AC

circuit power analysis.
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msdfiaanuaeldsunsumadainssa 1(0-3-3)
(Engineering Software Practice)
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Basic commands in PSPICE and MATLAB for electrical and electronic circuit

analysis.
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(Computer Programming for Control Systems and Instrumentation Engineering)
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Basic computer hardware and operating system, flowchart and state diagram,
data structure and variables, binary and decimal systems, mathematic and logic
operations,data receiving and transmittion, user interface, debugging, structural

programming, decision making and loop operation instructions, sub-program(function),

structure, array and pointer, file systems and file operation, external hardware interface
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(Systems Engineering Exploration)
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Basic skills in Control and Instrumentation Engineering, Scientific documenting
and reporting, Presentation skill, Thinking and problem solving skills, Block diagram and

flow charts
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(Signals and Systems)
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Basic signals and systems, a relationship between input signal and output
signals, signal types, system types, Continuous-time Fourier series and Fourier transform,
Frequency-domain analysis, Fast sampling theorem, Discrete-time Fourier Transform
(DTFF), The Fast Fourier Transform (FFT), Review of Laplace transform and its
application to analyse continuous-time linear time invariant systems, Frequency response
function of continuous-time linear time invariant systems, Filter analysis and
applications, Z-transform and z-transfer function representations, Frequency response
function of discrete-time linear time invariant systems, Discrete-time processing of
discrete-time signals by discrete-time filtering, Application examples and the use of

MATLAB for signal and system analysis.
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(Electronics Devices and Circuit Design)
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Basic semiconductor physics and p-n junction theory, Diodes and zener Diodes
characteristics andallications, Wave shaping circuits, simple DC power supply and DC
voltage multiplier circuit design, Bipolar Junction Transistor (BJT) and Field Effect
Transistor (FET) operations, characteristics and specifications. DC biasing technique.
Analysis and design of BJT and FET circuits, Operational amplifiers (op-amp), theory of
operation, characteristic and applications of op-amp, linear and non-linear characteristics,
Analysis and design of selected electronic circuits such as power supply, filter circuit,

and amplifiers, application of electronic devices and experiments.
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(Logic Theory and Digital Circuit Design)
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Number systems and Codes, binary, BCD, Gray, ASCII, parity method for error
detection, Boolean theorems and truth tables, Logic gates, Combinational logic circuits,
Simplifying logic circuit using Boolean theorems, Karnaugh map method, Multiple
output, NAND and NOR gates, Applications of logic circuits, Flip-Flop, Sequential
circuit analysis and design, Synchronous and Asynchronous circuits, State diagram and
state table, Integrated-circuit logic families (TTL, CMOS etc.), IC interfacing, SSI and
MSI logic circuit design, Decoder and Encoder, Multiplexer and Demultiplexer, Counter

and shift register, A/D and D/A converter, Digital circuit design, implement, analysis and

troubleshooting.
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(Industrial Electronics)
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Theory and Digital Circuit Design)
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Introduction to industrial electronics, Electrical system for industrial, Switches
and Relays, Sensors/Transducers, Optoelectronic devices, Signal Conditioning for

sensor, Power electronic devices , Phase control principle drivers, Triggering circuits,

Optoisolator, AC-DC circuits, DC-DC converters, Pulse width modulation(PWM)
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techniques, PWM closed-loop control, Inverter control techniques, Electric motor drives

and controls.

m3damalulih 3(3-0-6)
(Electrical Measurement)
a YRY] U a d Y| . . . . A d'
IBI1VIAUNdY : INC 111 M5ANT1H995 T (Electrical Circuit Analysis) ¥i39N
= \l
MU
a dy ~ v Aad o A A 9 [ [ Y
HUIAANUFIUNEINVITININTNAADININGIVBINVAITIA ANYNADI AN
~ 3 a gy 9 A v A
MeIasd ANuluFadu n1saoudou aAuAatARasy MIliumeuniaigiu
1 [
umigmuazmﬁﬂmﬁaya NENNIIL0IAUYDUATOIIA NMTVBNTINITIALLU
< ) [ A [ 1 [ A ~ 1 < a g
UAUIMAN G1M5TUIATOIIALLUAIN LU YAAIALAADUN LNIHNAND1IS BLanlag
a 4 d' 1Y ~ o d‘ 1Y dy Jd a [
TaunTuiiwes wTseiauuumtei NI IR YUY U5ad asanaz IWaduuas
a Aa 4 v A a o 4 1 1 I~ ]
TwmudToimos Mataduiitaus lunaiveanInud1uNIY MANUNVY T2 AN

4 o Aa A J 1 o w 4 v o
AWK HEI BUNUAUFVDIF 10T IN1AT m%qamﬂéﬁmuw\lmﬁmuazwmmwa

o D

1n30a5A VAR 1n3eetaiad-daTue uazintesindadiuimids wanmsiilosduves
poadalaainy aAnwdaeasudmsuinsesiaildlutefinms

Basic concepts of experimental methods for measurement: accuracy, precision,
linearity, errors, calibrations, standard and treatment of data, Indicating instrument.
Principles of operation, characteristics, appropriate range extension of permanent magnet
moving-coil (PMMC), moving iron, electrodynamometer, Null type instrument DC/AC
bridges and potentiometer, Impedance measurement in terms of resistance, capacitance,
inductance, impedance of power lines and Q meter, Operation principle and
characteristics of instruments for power measurement single and poly-phase watt-meters,
VAR meter, watt-hour meter, and power factor meter, Basic principle of oscilloscope,

Safety for using laboratory electrical instrument.
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(Test and Measurement Systems)
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Concepts of electronics instrument: voltmeter, digital and advanced oscilloscope,
spectrumanalyzer, Digital instrument such as digital voltmeter, Frequency measuring
devices, Signal generator, Waveform synthesizer, Power supply, Logic analyzer,

Semiconductor test instrument, Automatic measuring systems, Standard networking

interface for instrumentation.
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(Programmable Logic Control)
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Overview of sequence control and its industrial applications, History of
automation, Basic mathematics and logic (Binary logic operations, Digital operations,
Base, Number representation, Basic computer arithmetic and coding), Common sensors
for industrial automation, Basic control components (Timer & counter, Hard wire
control), Safety components, Control circuits, Motor control, Robotics, Pneumatic
components and circuits, Electric actuator, motor drives, Basic logic operation, Overview

and classification of PLC, PLC applications, Programming unit and PC Software,
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Introduction to LADDER diagram, Addressing, Timer, Counter, Problem analysis and
program structure design, Data processing operation, Local Human Machine Interface

(HMI)
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(Digital and Electronics Laboratory )
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Basic electrical circuit, Multimeter, Oscilloscope, Basic digital circuits design,

Basic electronic circuits design.
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Students will be assigned in groups and work on a project that requires

knowledge of electronics, digital systems, and computer programming.
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M3EnNUgATIHNIIN 2(S/U)
(Industrial Training)
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All students are required to undergo industrial training for a minimum period of

six weeks during University’s summer break.

MSAILNZEUFFINMINOY 2(S/U)
(Work Integrated Learning Preparation)
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Principles, concepts and processes of cooperative education. Related rules and
regulations. Basic knowledge and techniques in job application. Basic knowledge and
techniques in working. Communication and human relations. Personality development.
Quality management system in workplace. Presentations Techniques. Report writing.
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(Engineering Statistics and Quality System)
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Fundamental of probability, Continuous random variables, Discrete random

variable, Random generator, Multiple random variables, Joint density function, Random
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process, Analysis of variance (ANOVA), Introduction to statistical process control
(SPC), Pareto diagram, Cause and Effect diagram, Variable control charts, Attribute
control charts, Process capability, Multivariable statistical process control, Real time

SPC.
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(Industrial Process Measurement)
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Introduction to metrology engineering, Basic concepts of measurement. static
and dynamic characteristics of signals, Probability and statistics, Uncertainty analysis.
Dimension. Force, Torque, Pressure, flow and level measurements, Temperature and heat
— flux measurement, Miscellaneous measurements Process instrumentation symbology
and diagram, choice and economic of process control systems, Selection, Installation and

maintanance of Instruments.
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(System Modelling and Analysis)
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Introduction to System Dynamics, Linear Models. Modelling of Mechanical,

Electrical, Fluid, Thermal System and Inter-Domain Systems. Solution methods for
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dynamic models. differential equation, Laplace transform. State-Variable Models and
Simulation Methods. Transient response. Block diagram. Stability Analysis. Steady state

error analysis. Introduction to feedback control.

NIVINUVUISVUMIVAN 3(2—2-4)
(Control System Design)
379 UNRH: INC 341 MSa31MUUd1009v0952ULNALIATIZY (System
Modelling and Analysis)

matan1uausIn MssenuuusnIugnlaeldismaausn ununinlua
aaiadesnmlualad vouasasesuazveuwaa daniuauuuuiilod s
penuuudvae Tasldnsins s uu Tanmuanud HUZIIMIAIUANLUUATNG
AnudNuEsEnInlamy s uag z MIAATILHIADITNIN MTOONUUUAINIVAN
HUUAIND

Root-locus techniques, Controller design based on Root-locus method, Bode
diagram, Nyquist stability criterion, Gain margin and phase margin, Proportional-
Integrated-Derivative(PID) controller, Conpensator design wiring frequency domain
analysis, Introduction to digital control, Relationship between s and z domain, Stability

analysis, Digital controller design.

MIAIUVANNIZUIUNIININAATHNTIN 3(3-0-6)
(Industrial Process Control)
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Process Control terminology and definition referring to ISA standard, Principles
of continuous process, Review of control systems foundation, Mathematical modeling of
process, Theoretical and experimental process characteristics, Process instrumentation
symbol and diagram referring to ISA standard, Final control elements, Controller, and
Converter, Theoretical and experimental controller tuning. Control structures single loop,
cascade, feedforward, ratio, selective, override, and multivariable control. Computer

simulation of process control systems, Examples of industrial process control such as

boiler control, distillation control, steam turbine controls.

nm%mmmzuumuqum:‘ummma:iwmﬂ%aﬁa%’ﬂ 1(0-3-3)
(Process Control System and Instrumentation Drawing)
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Introduction to process control and instrumentation drawing. Process control and
instrumentation equipment. Symbols and abbreviations. P&ID diagram. SAMA diagram.
Protection code. Hazardous area Code. Color code. Piping specifications and related

standard.

Y d

Uiamsszuululasldswmaes 1(0-3-3)

(Microprocessors Systems Laboratory)
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Iieaunen: INC 361 szuvlulnslssaresuazmsiszgnalyanm

(Microprocessors Systems and Applications)
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Hand-on practice for INC361 Microprocessors Systems and Applications

Introduction to Microprocessors and Applications, user-interface.
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szuvlulasTdsimaeSuazmslssgnaldau 3(3-0-6)
(Microprocessors Systems and Applications)
J3fafiuney: INC 111 M3NAT12112993 1131 (Electrical Circuit Analysis), INC
222N9H§)a03NUATNITVONUVLIVIAIABA (Logic Theory and Digital Circuit
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Introduction to microprocessor and microcontroller architecture, Assembly
language programming, Reviewing of simple high-level language programming,
Function of input and output peripheral equipment and programming, Parallel port,

Timer/counter, Analog to digital converter, Serial port, interrupt, Applications to

measurement and control.
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(Industrial Network and Software)
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OSI reference model (7 layers), Fundamentals of data communication, Analog
and Digital modulation, Medium Access Control methods, Protocol in Network and
Transport layers, Wireless data communication, ISA95 Model in automation, Sensor
layers networks, Fieldbus layers networks, Control layers networks, Wireless sensor

networks, Industrial middleware (OLE for process control), Database Technology, Web

technology, Cloud computing, Fog computing, Cyber security in Automation.
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Tmaamgmugﬁmmi 2 2(0—4-4)
(Capstone Project 1)
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Students will be assigned in groups and work on a project that requires
knowledge of the advance classes to demonstrate how they can integrate all knowledge

together in order to solve a complex engineering problem.
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(Industrial Safety)
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Nature of accident in industrial and the need of accident prevention, Planning for

safety such as plant layout, machine guarding, maintenance, etc., Electrical Safety,

Hazardous Area, Chemical Safety, Functional Safety Systems.

PMIYIANMBEUFTINMINOY 1: DUz 3(0-9-6)
(Work Integrated Learning I: Routine Work)
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Continual learning and practical skills in control systems and instrumentation
engineering works. Obtaining experiences and conceptual thinking in engineering

careers.
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INC 481

PMYIANM3BEUFINMIINOY 2: Tnsa 6(0-18-12)
(Work Integrated Learning II: Project)
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Establishment of study projects stated the hot issues of an organization.
Analyzing both theoretical and practical solutions, Proposal preparing that clearly states
objectives, ideas, methodology, working plans, and estimated budget of a co-operative

study project.

MIYIANMIFEUFTINMINOY 3: A 3(0-9-6)
(Work Integrated Learning I1I: Knowledge)
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Technical knowledge preparation in system engineering for instrumentation and
control systems, Basic system integration, Basic project management, Database

management for engineering project, Factory Acceptance Test, Site Acceptance Test,

Project document.

msﬁnyﬂmeamﬁmnﬁumﬁ’mmxmuqu 3(0-6-9)
(Control and Instrumentation Engineering Project Study)
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An individual or a group of students proposes a topic related to control and
instrumentation engineering, study the topic’s feasibility, and design the overall system

under the qualified faculty supervision.

Tnsanidmnssumsiasazalvnu 3(0—6-9)
(Control and Instrumentation Engineering Project)

INVIAVNOU: INC 481 M3ANYIAIINUIAINGINMSIAUAZAIVAN (Control and
Instrumentation Engineering Project Study)
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Continue implementing the designed proposal from INC 481 Control and
Instrumentation Engineering Project Study until the project is completed in both theory

and functionality.

szuummuéﬁfu%mmzmmamm‘u 3(3-0—6)

(Sequence Control System and Design)

TR UNOU: INC212 FeyanauazszuD (Signals and Systems)
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Introduction to manufacturing process. Process design and construction.

Recipes. Sequential function chart (SFC). ISA 88 model. Batch control concepts.

Production planning. Batch programming. Case studies of batch control.

STUVIAMINTNEN 3(3—0—6)
(Manufacturing Execution System)
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Introduction of Manufacturing Execution Systems (MES), Basic Manufacturing
Line. Elements of Simple Process system: Entities, Attributes, Resources and Queues,
Definitions in Simple Process System Work in Progress, Throughput, Cycle Time,
Bottleneck rate, Raw process time, Randomness in manufacturing process, Random
generator, Simulation of manufacturing process by ARENA software, Schedule rule and
utilization, Plant Information System, Database system design by IDEF0 and IDEF1X,

Dashboard for manufacturing performance.
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VUFUIIIAZNTINUUDIAHTIHIVITVUIDTN 3(3-0-6)
(Introduction to Managerial and Financial Accountings for ERP System)
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Introduction to accounting and finance. Users of accounting information, Key
characteristics of accounting information, Financial statement. Income statement,
Preparing financial statement, Cash flow statement, Financial ratio indexes, Accounting
Information Systems, Enterprise Resource Planning, Financial Accounting in
manufacturing process, Fundamental of management accounting and cost accounting.
Behaviors of costs, Full costing, Overheads, Job costing, Batch costing, Sources of
finance, The role of stock exchange, Managing inventories, Receivables and cash,
Investment decisions, Time horizon of plans and budgets, Business Report Systems,

Business Intelligence and Business Analytics, Corporate Performance Management.
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(Microprocessor/Microcontroller-based Embedded Systems and Applications)
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(Microprocessor Systems and Applications)
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Introduction to embedded systems, Embedded system development using high-
level language (C or others), IDE software tools, Assembly and C relationship, Memory
model, C language features for embedded systems programming, Sustainable and
maintainable software development, Software testing and debugging techniques,
Software library design and implementation, Queue concept and library programming,

Background and foreground programming concept, Finite state machine design and

programming,  Embedded system programming for measurement and control
applications.
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(Advanced Engineering Mathematics)
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Applications of first-order, second-order, and higher-order linear ordinary

differential equations (ODE) in system modeling. Solution to linear ODEs, Basic theory
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of systems of ODEs, Homogenous and nonhomogenous linear ODEs, Transforms of

Derivative and Integrals ODEs, ODEs solution by Laplace Transform.

IINssuANNUITede T USTIUMSIanaz AU 3(3-0-6)
(Reliability Engineering for Instrumentation Systems)
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Terms and definitions in reliability engineering. Statistics for reliability analysis.
Reliability in engineering design. Failure model and reliability of systems, Design for

reliability, Maintainability of systems, Safety for industrial instrumentation systems.
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(Electrical Motor Drive and Control)
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Review of power electronic devices. Magnetic circuit concept. Principle of
Mechanics: Newton’s law, moment of inertia, electrical power and energy, electrical to
mechanical energy conversion. Electronic motor control. Quadrants of motor control

operation. Pulse width modulation techniques. DC motor control and drive. AC motor

control and drive. Introduction to advanced control systems for electrical motor drive.
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(Control of Power Electronic Circuits and Electrical Motors)
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Introduction of power electronic systems, Review of power electronic devices.
Driving techniques for power electronic devices, Pulse width modulation techniques.
Power electronic converters, Control strategies for power electronic circuits, DC and AC

motor control and drive, Introduction to advanced control systems applied to power

electronic systems.
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(Instrument Installation Safety)
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Electrical systems. Electric wire and cable: types, characteristics selection
criteria. Electrical installation in industry and building related to safety. Panel board,
metering equipment, fuses and circuit breaker. Protection of conductor against overloads.

Motor and electric shock. Grounding system. Electrical Installations in Potentially

Explosive Locations. Instrument signal cabling. Electromagnetic shielding.
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(Manufacturing Automation Systems)
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Introduction to production systems, Automation and control technologies,
Sensor and actuator, Computer for manufacturing, Industrial robot systems, Material
sorting and handling, Transportation of material, Manufacturing systems, Quality control

systems, Manufacturing support systems,
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Introduction to state-space equations. System modeling using state-space
equations. Dynamic of systems using state variables. Introduction to linear systems.
Solution to state equations. Controllability. Observability. Stability analysis. Feedback

control design. Observer design. Optimal control
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(Digital Control Systems)
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Introduction to digital control systems and data sampling systems. Sampling
theorem. Z-transform. Modelling of discrete-time systems on the z-domain and on the
state variable domain. Dynamic response in Z-domain. Stability analysis. Discrete
equivalents. Discrete controller design: emulation, root-locus, frequency-response

methods, pole placement and observer design.
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(Engineering Design of System Integration)
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Automation System Architecture. Fundamental of Systems Integration. Project

Types of systems Integration (EPC/EPCm/PMC). Scope of Works. Project Life Cycle.
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Project Definition. Front End Engineering Design. Detailed Engineering Design.
Engineering Delivers. Process Flow Diagram design. Piping and instrumentation (P&ID)
design. Instruments selections. Control Philosophy design. Logic and Interlock Diagram.
Automation System Architect Design. Safety Instrumented System design. Controller
programming. Graphic User Interface Design. Alarm design. Historian design. Factory

Acceptance Test (FAT). Site Acceptance Test (SAT) and Project database. (PBL subject)
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(Real-Time Embedded System Design)
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Embedded Systems and Applications)
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Real-time system concept. Event-driven finite state machine design and
programming. Event and event queue concepts. Jump-table concept. Finite state machine
design concept and tool. Finite state machine programming. Multitask program concept.
RTOS and kernel concept and features. RTOS components and functions. Multitask

system design and programming. Real-time system timing performance analysis.
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(Embedded Linux and TCP/IP Programing)
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Embedded Systems and Applications)
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Linux OS commands and usage. Linux-based embedded systems. Complier

usage. Main function arguments. Program development using multiple files.

Multiprocess-Multithread programming. Software subversion control system. TCP/IP

protocol. Embedded TCP/IP stack library and programming. Client-server system

programming. Mobile embedded system programming.
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(Industrial Computer Systems)
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Computer systems hardware. Discrete state process control. Digital controller
and applications. Computer aided design. Computer aided manufacturing. Industrial
robot systems. Computer integrated manufacturing. Distributed control systems and

SCADA.
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(Special Topic I)
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Current interesting or advance topics in the field of instrumentation and control

engineering (Lecture - 3 hours/week).
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(Special Topic II)
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Current interesting or advance topics in the field of instrumentation and control

engineering (Lecture - 3 hours/week).
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(Special Topic III)
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Current interesting or advance topics in the field of instrumentation and control

engineering (Lecture - 2 hours/week and Practice — 2 hours/week).
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(Special Topic IV)
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Current interesting or advance topics in the field of instrumentation and control
engineering (Lecture - 2 hours/week and Practice — 2 hours/week).
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(System Identification)
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Introduction to system identification. Review of random signals and stochastic
processes. White noise. Pseudo random binary sequences (PRBS). Nonparametric
Identification using impulse and step response methods. Correlation methods. Spectral
analysis methods. Parameter Estimation: least squares, generalized least squares,
instrumental variables, prediction error methods. Dynamic models: ARMA and
ARMAX. AR spectral estimation. Structure determination and order estimation. Model

validation. MIMO system identification. Practical issues in system identification.
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(Machine Vision)
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This course describes principles, theories and implementations of Machine
Vision algorithms and system. It includes the following topics. Overview of Machine
Vision System: Applications, Human Vision, Image Acquisition Systems, and Lighting.
Digital image processing: Geometric Transformation, Intensity Transformation, Spatial
Filtering and Frequency Filtering. Machine Vision Algorithms: Image Segmentation,
Morphology, Edge Extraction, Segmentation and Fitting of Geometric Primitives, and
Template Matching. Camera Models and Introductory 3D Vision: Camera Calibration,
Robot Vision and 3D Geometric Transformation. Application-specific algorithms:

Classification and Optical Character Recognition (OCR).



