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ANDT ULV
031001111  nafans 1 2(2-0-4)
(Mechanics |)
vrdsaunau : kil
Prerequisite : None
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Fundamental concept of physics and measurement; uncertainty of measurement;
significant figures; experimental data interpretation; vector quantities; scalar quantities; position;
distance; displacement rectilinear motion; Newton’s laws of motion; equilibrium; translational

equilibrium; rotational equilibrium; absolute equilibrium.

031001112  naf1&ans 2 2(2-0-4)
(Mechanics 1)
AvrUsAunan : 031001111 naf&Ens 1
Prerequisite : 031001111 Mechanics |
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Projectile motion; circular motion; rotational motion; work, power and energy;

momentum; impulse; impulse force ; momentum conservation.

031001113  AAuKAzIFYS 2(2-0-4)
(Wave Motion and Sound)
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Prerequisite : None
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Simple harmonic motion; wave in string; surface water wave; wave superposition;

properties of waves; sound; sound intensity; intensity level of sound; hearing; doppler effect; shock.
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Usngnsainslnii 2(2-0-4)
(Electrical Phenomena)

AyrdsAunau : Ll

Prerequisite : None
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Electrostatics; Coulomb ’s law; electric field; electric potential; capacitance and

capacitor; direct current; Ohm’s law; simple circuits; electric energy; electromagnetic; magnetic

field; Lorenz force; electromagnetic induction; Faraday’s law;Lenz’s law; transformer; alternating

current; electromagnetic wave.

031001115

dulfvasvaands vaauval uazuia 2(2-0-4)
(Mechanics of Solid, Fluid and Gas)

AdsAunou : laldl

Prerequisite : None
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Properties of matters; fluid statics; fluid dynamics; properties of gas; kinetic theory

of gas; thermodynamic law.

031001116

arpauuaziafes 2(2-0-4)
(Atom and Nuclear)

AvdsAunou : lud

Prerequisite : None
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Atomic models; atomic theory; photoelectric effects; compton effects; basic

quantum theory; nuclear physics; radioactivity; radioactive decay; nuclear reaction; utilization of

radioactivity; nuclear energy; ultrasound; fiber optics; fundamental particles.
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031001121 1A%l 1 2(2-0-4)
(Chemistry 1)
FunUeAunau : lad
Prerequisite : None
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Matters and changes. Properties of matters; pure substances and solution;
separation of matters; energy and changes; atomic structures; fundamental particles of atoms;
atomic models; electronic configuration; stoichiometry | closed and opened systems; atomic and

molecular mass; mole; chemical formula; chemical equations.

031001122  Adi 2 2(2-0-4)
(Chemistry 1)
Ayrdedunou : il
Prerequisite : None
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Gas; liquid; solid; properties of gas; gas laws; Graham ’s law of diffusion; kinetic
theory of gases; properties of liquid and solid; periodic table; chloride and oxide compounds; inert
gas; Stoichiometry II; colligative properties of solution; empirical formula; limiting agent; yield

percentage.

031001123  Afi 3 2(2-0-4)

(Chemistry IlI)

yrdeAunau : el

Prerequisite : None
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Chemical bonds; intramolecular forces; covalent; ionic compounds and their
nomenclature; solubility of ionic compounds; structures; covalent bond and network structure of
molecules; polar and non polar molecules; intermolecular forces; reaction rate; reaction order;

energy and reaction progress.

031001124  Adl 4 2(2-0-4)
(Chemistry IV)
ydeAunau : el
Prerequisite : None
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Reversible changes; chemical equilibrium; equilibrium constant and reaction
quotient; Le Chatelier’s principles and its application; acid-base definitions and equilibria; pH

Solution; acid-base reactions; hydrolysis; acid-base titration; indicators; buffer solution.

031001125 A%l 5 2(2-0-4)

(Chemistry V)

AyrdeAunau : 1l

Prerequisite : None
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Redox reaction; electrochemical cells and potentials; galvanic cell; electrolyte cell;
application of galvanic and electrolyte cells; corrosion and protection; properties of the
representative and transition elements; periodic trends; atomic size; ionization energy;
electronegativity; electron affinity; properties of representative and transition compounds;

commercial iron and copper production.
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031001126 vAdl 6 2(2-0-4)

(Chemistry VI)

deAunau : il

Prerequisite : None
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Carbon compounds; isomerism; combustion; properties of hydrocarbon
compounds; functional group nomenclature and related reactions; biomolecules; chemical
production and use in Thailand’s chemical industry; petrochemical industry; polymer; plastics;
rubbers; ore mineral industry; chemistry and environment; water, air, and soil pollution and

treatment.

031001127  AweAmansdmiuiaanda 2(2-0-4)
(Science for Environment)
AUsAunau : il
Prerequisite : None
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Equilibrium process of living cells; mechanism of maintaining water balance in
plants; mechanisms for regulating balance of water; minerals and temperature in humans and
animals; immune system; process of inheriting genetic material biodiversity; effects of
biotechnology on humans and the environment; effects of biodiversity on humans and the
environment; natural selection; effects of natural selection on the diversity of organisms; ecological

balance; the process of displacement of living things; the importance of biodiversity and
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approaches to its preservation; conditions and causes of environmental and natural resource

problems; approaches to solving environmental and natural resource problems.

031001131  AUAAIEAS 1 3(3-0-6)
(Mathematics I)
AuUsAunou : il
Prerequisite : None
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Set; real number system; simple inequality; relation and function; trigonometric
functions; trigonometric functions of angle; triconometric functions of sum and difference; inverse

trigonometric functions; sine and cosine laws; finding distance and height.

031001132  Adiafns 2 3(3-0-6)
(Mathematics 1)
AyrdeAunau : 1l
Prerequisite : None
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Logic; base number; solving algebraic equations; applications in engineering
problems; inductive and deductive reasoning; introduction to number theory; solving absolute

value inequality; exponential function; logarithm function; graph theory.

031001133  AUAAEAS 3 3(3-0-6)
(Mathematics IlI)
FunUeAunau : 1ad
Prerequisite : None
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Complex number; matrix; determinant; system of linear equations; arithmetic

sequence; harmonic sequence; geometric sequence; limit of sequence, series; infinite series; vector.

031001134  AmAAYEAS 4 3(3-0-6)
(Mathematics 1V)
AyrUsAunau : 14l
Prerequisite : None
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Analytic geometry; line; conic section; axis shifting; circle; parabola; ellipse;
hyperbola; axis rotation; polar coordinate; intersection of arcs; conic section in polar coordinate

system.

031001135  AMAAIEAS 5 3(3-0-6)
(Mathematics V)
AyrueAunou ; bl

Prerequisite : None
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Limit and continuity of functions; slope of curve; derivative formula; derivative of
implicit function; higher derivative; application of derivative; differential derivatives; estimation;

indefinite integral and applications; limit and derivative of trisonometric function; integral of

trigonometric function; definite integral; finding the area enclosed by curves.

031001136  AfAAEAT 6 3(3-0-6)
(Mathematics VI)
deduniou : 14l
Prerequisite : None
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Statistics in decision making and planning; data collection; data presentation; data
analysis; measuring the location of data; measure of dispersion of data; analysis of relationships

between data; linear programming; permutation and combination; binomial theorem; probability.

031001137  waluladasaumaiedinusesriu 2(2-0-4)
(Information Technology in Daily Life)
AyrdsAunauy : 18
Prerequisite : None
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Meaning, importance and components of information technology; internet
network; internet network; social media; electronic commerce; computer crime law; piracy
intellectual property; internet security threats; internet browsing; using internet program; ethics
related to the use of information technology; communication by researching for acquiring

computer skills; data retrieval; responsible usage of information technology.

031001141  A¥ISanguitugtu 1 2(2-0-4)
(Foundation English 1)
deAunau : i
Prerequisite : None
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Practice of basic English listening, speaking, reading and writing skills in daily life;
composition and writing styles; writing simple words, phrases, sentences and statements that are
not an essay format; reading techniques; reading for main ideas, details and summarizing from the

reading; listening or speaking in simple situations in classroom; English vocabulary related to
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materials and their basic properties; verbs used to describe the operation of the equipment at

workplace.

031001142  nMw1danquitugiu 2 2(2-0-4)
(Foundation English )
Avsduriou : 031001141 Awndenquitugnu 1
Prerequisite : 031001141 Foundation English |
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Practice of basic English listening, speaking, reading and writing skills in daily life;
advanced vocabulary, phrases or sentences; different reading strategies for gaining accurate and
precise information; analysis of language structures, content and methods of presenting the
author's information; guessing the meaning of words from context; practice of listening or speaking
in everyday situations; vocabulary related to modern electrical appliances, equipment or tools

used in the automotive industry; phrases and adverbs used to describe places.

031001143 N1581UN1W1D9ING 2(2-0-4)
(Reading)
Avnisuniou : 031001142 Awdanquilugy 2
Prerequisite : 031001142 Foundation English II
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Reading for information; reading in daily life; reading long and complex sentences
in different categories; critical reading; note-taking and summarizing; reading skills to improve
vocabulary; language and culture from readings on various topics; technical terms related to basic

technical works; writing reports on damage or loss of equipment and tools; understanding rules,
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regulations, procedures, signs, symbols, diagrams, safety notices written in English; writing messages

and filling out work-related information correctly.

031001144 ASVBUNIEDING 2(2-0-4)

(Writing)

F¥1UIAUADY : 031001143 A18TUATEIDING

Prerequisite : 031001143 Reading
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Writing basic sentence structures; writing narrative; essay writing; describing and
explaining events using grammatical principles; conjunctions and punctuation; ideas for writing
process; vocabulary techniques for describing the elements and important tools or devices’
functions; practice and demonstration of simple operating procedures; English names of materials

and equipment working tools; tools’ characteristics, dimensions, proportions and shapes.

031001145  m15ile-WANIYIBINGY 2(2-0-4)
(Listening-Speaking)
AU9AUNDY : 031001144 NISIIBUNAIEIDING
Prerequisite : 031001144 Writing
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Listening and speaking English for everyday communication in formal and informal
situations; grammatical structure in spoken language; principles of pronunciation; stress of words
and sentences to improve speaking; conversation practice according to daily situations; basic
listening skill practice; listening to conversations, various types of dialogues; cultural differences;
intercultural communication skills; vocabulary techniques for giving directions; map reading;

understanding and comparison of the properties of innovative products.
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031001146  ANWIDINGELASEUAMUNS Y 2(2-0-4)
(Preparatory English Language Testing)
JyrdsAunaun : 031001145 MsHe-YanIwDINgY
Prerequisite : 031001145 Listening-Speaking
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Listening and speaking English for a more difficult and formal level of
communication; practicing conversations related to different situations in daily life; practice correct
pronunciation related to cultures and customs to build confidence in English conversation; practice

listening to longer and more difficult conversations.

031001151  awlne 1 2(2-0-4)

(Thai I)

AvrdsAunau : lad

Prerequisite : None
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Nature and importance of language; characteristics of Thai language; language and
communication; the meaning of the elements, obstacles, and methods of solving the obstacles;
communicative language and communication via the internet; Thai word formation; borrowed
words from foreign languages; use of words and expressions; effective listening; semantic patterns;
general purpose of listening; effective listening; listening etiquette; knowledge and understanding
of the speakers; methods of communication in meetings; speaking for communication; the

importance of effective speaking; speaking in a group; effective speaking.
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031001152 Awing 2 2(2-0-4)

(Thai 1)

ydeAuniou : Ll

Prerequisite : None
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Culture and language; language levels and royal words; language and reason; word
types; sentence formation; sentence analysis and synthesis; the importance of different types of
reading; reading for knowledge; reading for main ideas; reading for analysis, reading for
interpretation; reading purposes; reading for self-improvement in terms of knowledge, emotion and
moral; reading in daily life, correct aloud reading, language appreciation in Thai literature; general

knowledge related to literature.

031001153  mwlve 3 2(2-0-4)
(Thai Il
Fudeduniau : 1aid
Prerequisite : None
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Language and thought; mind mapping; basic knowledge of writing; writing the
correct spelling according to Thai language principle; storyline writing; paragraph and descriptive
writing; essay writing; academic report writing; business writing; creating a questionnaire; writing for

literary criticism.
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031001161  depufnw 1 2(2-0-4)

(Social Study 1)

Ayrdedunou : laid

Prerequisite : None
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Man and society; social structure; social institutions;, social organization;
international and local wisdom; Thai social problems; religions in Thai society; ethics and morals
for Thai youth; human rights; population quality development; law; types of laws; laws in daily life;

law enforcement.

031001162  &wAufnu 2 2(2-0-4)

(Social Study 1)

UeAunau : 1l

Prerequisite : None
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State; state organization; important political regime; politics and governance of
democratic Thailand; the role of the monarchy in Thai political regime; Thai history, society and
economy from Sukhothai to early Rattanakosin periods and after the Bowring Treaty; Thailand’s
political evolution and international relations; historical period classification; western art and

culture; history and economic of western nations; political history of western nations.
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031001163 depufnen 3 2(2-0-4)

(Social Study Ill)

Ayrdedunou : laid

Prerequisite :None
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Physical geography, Thailand's Geography; environment and natural resources of
Thailand; northern, northeastern, central, eastern, western and southern regions of Thailand; basic
knowledge of economics, economic activities; market mechanism; economic system; level of
economic activity and business units; government economic function; Thailand’s economic

activities; problems and development of Thai economy.

031001164  wihiiwaiies 2(2-0-4)

(Citizenship)

deAuniou : Ll

Prerequisite : None
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Expressing; introducing others; praising people who are generous, sacrifice
themselves for others and good role models; participating in activities; encouraging others to show
patriotism and adhere to religion; honoring the monarchy as a model; applying and disseminating

His Majesty's royal teachings, working principle. philosophy of sufficiency economy; being a role
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model to encourage and support the use of democratic process for criticizing public policy issues
of one’s interest; encouraging others to be good citizens in a democratic way; participating in
making critical decisions on elections; updating the current news; updating with the media;
anticipate events based on information; participating in peaceful problem solving; building a
network to prevent conflicts; accepting and respecting the diversity of identities in multicultural
society; realizing the value of peaceful cohabitation; mutually helping each other; being a person

with good discipline.

031001171  guAnw 1(1-0-2)
(Health Education)
deAuniou : Ll
Prerequisite : None
NITUIUNTATINASURATATIUTEANTA NN TYIIuYesTEUURTIY Msasiaasy I
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Ireundy

The process of enhancing and maintaining the performance of organ systems;
knowledge of nutrition and movement in activities; promoting, supervising, taking care and
preventing disease and accidents; maintaining the health and hysiene of all people with different
occupations to be safe; encouraging having good physical and mental health according to

occupational health principle.

031001271  wafne 1 1(0-2-1)
(Physical Education I)
AvrUsAunau : g
Prerequisite : None
finanna msfiniinueiugnu iediamaduinildedignios fulligEeuldianssy

nseaaulnl N1seanmdInIy nstaunuwazinl Wuesestloluniswaunlanesiuiasiusianiey Iala

915ual danw afdeyan

International sports; basic sport skills training; sport playing techniques; movement
activities; exercising; playing games and sports for improving physical and mental health, mind,

emotion, social skills, and intelligence.
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031001272  wafny 2 1(0-2-1)
(Physical Education II)
AyrdsAunauy : 18
Prerequisite : None
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Playing sports for good health; exercise for good health; exercise for physical,

mental, emotional and intellectual improvement for being the perfect person.

031011203 Uftifslanzidasdu 2(0-6-2)
(Basic Metal Work Practice)
Jdsduneuy ¢ il
Prerequisite : None
nouazeaaendslulsanu UitRolans nisldiedosde suesly saiuu ms
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Basic metal work practice; tools use; safety rules in workshop; filing work; layout;
measurement; sawing; drilling; boring; spiral drilling; countersinking; reaming; tapping; surface

finishing filing; curve filing; corner filing.

031011221  RAaue 1(0-2-1)
(Art)
FuveAunau : laidl
Prerequisite : None
AumInevesuTiruRad dnvimeirufad anudenlewesirufalivnudsuwuy
AAINTIU ALY YUNBVDININEADINA auilF N13T1awuUmeiiowan Maaseinsitentydian gunsal
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PauRaldmemalulad Ingurann1eenkuU N159909AUsENU 8NWUUNULALILNIZAUTUIIU

Meaning of visual art; visual art terms; relation of visual art and engineering drawing;
line; 2D and 3D viewpoints; hand sketching; material selection; equipment; techniques; advanced

process for visual art; creating visual art by technology and design; art composition and workpiece.
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031011222  ausdifiedunuinis 1(0-2-1)

(Music for Recreation)

FudeAunaun : laifl

Prerequisite : None
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VDINTILEAN

Study and practice of musical skills through the process of explaining, reading and
writing Thai and international music note symbols at various stroke rates; styles of songs; types of
Thai and international music bands; cultural differences that affect music creation; reading and
writing music note symbols at different rhythms; singing or playing a music instrument solo and in

a band with good performance

031011321  Jeusuuiaiasna 1 2(1-2-3)

(Mechanical Drawing 1)

JvrdeAunen  : lad

Prerequisite : None
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Use of drawing tools; mechanical drawing standard; drawing paper size; letter size;
types of line thickness; drawing ratio; work piece dimensioning; basic descriptive geometry drawing;
first and third angle projection for straight cut, oblique cut, pyramid, cone and sphere; 3D drawing;
isometric drawing; oblique drawing; diametric drawing; perspective drawing; 2D and 3D shadow
drawing; section view drawing; full section view drawing; half section view drawing; stepped view

drawing; special view drawing.
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031021111  JaglWAuaznisAiuIn 2(2-0-4)
(Electrical Materials and Calculation)
JyadeAunen : hid
Prerequisite : None
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Fundamentals of materials; materials used to make electrical magnets and
permanent magnets; magnetic circuit; loss in iron body; classification of conductivity of materials
with energy band structures; conductor materials; resistor materials; carbon brush materials;
insulators; toleration to electric flash; ability of electrical resistance; key performance measures for
surface resistance; insulation dielectric; insulation and toleration to electrical arcs; electrical cables;
cables; fiber optic cable; selection and use of cables; application of electrical materials to

electronic circuit; organics; transformer oils; insulation lagers; insulation vanish.

031021112  asasliadnlniln 2(2-0-4)
(Electrical Measuring Instruments)
a v 1 o)
JyrUsAunay  :  laidl
Prerequisite : None
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Fundamentals of principles and operation of electrical measurement; electrical
measurement; method to measure electricity and impedance measurement; electrical quantity
measurement; impedance resistance measurement; methods to measure electrical quantity;

voltage meter; ampere meter; multi meter; galvanometer; bridge; capacitance bridge; oscilloscope;
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signal generator; watt meter; power meter; frequency meter; flux meter; analog flux meter; digital

flux meter; error in measurement, meter testing and calibrating; extending measurement scale.

031021121  2995MR 1 2(2-0-4)

(Electric Circuits 1)

AyrueAuneuy  :  lud

Prerequisite : None
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Fundamentals of calculation in direct current circuits; electric voltage; electric
current; electric resistance; resistance value of resistor; conducting value of conductor; temperature
coefficient; Ohm’s law; resistor in series, parallel, and compound circuits; bridge circuit; load and
unload voltage divider; current divider; star-to-delta and delta-to-star transformation for total
resistance calculation; form changing of electrical power to heat; electric bulb; electric cell;
method for connecting electric cell; Kirchhoff’s law; mesh current theory; node voltage theory;
superposition theory; Thevenin’s theory; Norton’s theory; capacitor; inductor; behavior of voltage

and current in resistor-capacitor-inductor compound circuit.

031021122 2935 2 2(2-0-4)
(Electric Circuits I1)
JvrdeAunay : 031021121 293skudn 1
Prerequisite : 031021121 Electric Circuits |
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Calculation of electricity in single-phase alternative; current circuit; voltage; current;
frequency; peak value; average value; root mean square value; resistance; conductance;
capacitance; and inductance in AC circuit; resonance circuit; quality factor; triangle vector; work
and electrical power; power factor; power factor correction in single-phase AC circuit; calculation
and analysis of three-phase AC circuit; current in star circuit; current in neutron; voltage and current
in delta circuit; calculations of power in balanced and unbalanced load three-phase system,

calculation of capacitor for power factor correction in three-phase electrical power system.

031021123  AT@93Nslidin 1 2(2-0-4)

(Electrical Machines 1)
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Prerequisite : None
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Electromagnetic properties and structure; loss in iron core; calculation of
electromagnetic circuit in series and parallel; attraction in electromagnetic circuit; direct current
machines; structure, elements, and functioning of direct current generator; loss of power and
effectiveness of generator, control of voltage and direct current generator paralleling; principle of

direct current motor; torque, speed, loss and efficiency of direct current motor; motor starting.

031021124  ASaednsluiln 2 2(2-0-4)
(Electrical Machines II)
Judeduien  : 031021123 iA3asdnsluih 1
Prerequisite : 031021123 Electrical Machines |
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Structure and principle of electrical transformer; equivalent circuit of phasor
diagram; transformer parameter testing; voltage control; loss and efficiency of transformer; how to
find transformer’s terminals, connection of one-phase and three-phrase transformers; structure
and principle of three-phase induction machine; equivalent circuit; loss and power of three phase
induction motor, analysis of induction motor, drawing the diagram of one-phase induction motor;

reverse starting and protection of motor.

031021131  AnensinnthlWdn-didnnseting 2(2-0-4)
(Selected Topics in Electrics-Electronics)
FudeAunen Ll
Prerequisite : None
walladlnifiAefussuumds seuvdedana AsAuInA nseusnEnaeulni
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Electrical technology related to power electricity, lighting system, electric power

calculation, energy conservation and renewable energy considering the actual application.

031021132 yjusudiladdu 2(2-0-4)
(Introduction to Robot )
AyrveAunay  :  lud

Prerequisite : None
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History of robot; types and benefit of robot; fundamental robot structure and
system; robot structure; movement systems; power supply systems; sensor system; operation and
control systems; introduction to basic robot; solar robot; tracking robot; robot with and without

wire-remote control; creation of robot walking on the line by Arduino board; design and creation
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of sensor for the robot to walk on the line; programming for robot’s functioning in automatic mode;

control system with and without wire remote controllers.

031021133  n1531@0IMIIUEmMIUasIniuazdidnnsetindlasnauianes 2(2-0-4)
(Computer-Aided Simulation for Electrical and Electronic Circuits)
AdeAunau: 031021322 Weaunuulnia 2, 031021351 Weunuudiannseling
Prerequisite : 031021322 Electrical Drawing Il, 031021351 Electronic Drawing
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Simulation of electrical and electronic circuit by simulation software: PSpice,
LTSpice; simulation of direct current electric circuits: series, parallel and compound circuits; test
of direct current circuit using Kirchhoff’s law; analysis by mesh current and node voltage theory;
simulation of alternating current circuit; capacitive reactance and inductive reactance in series and
parallel circuits; resistor; inductor; capacitor in series circuit; simulation of electrical circuit; rectifier
circuit; voltage filter circuit; transmitter common-emitter amplifier circuit; bias circuit; different types

of transistors; Op-Amp circuit; digital circuit.

031021141  2935A391a 1 2(2-0-4)

(Digital Circuits I)

ddunaw g

Prerequisite : None
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Digital circuit types and systems; bases of number system: base 10, base 2, base 8

and base 16; converting bases and mathematic calculation of the base numbers; codes used in
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digital system; logic gate circuit; symbol and duty of logic gate; Boolean algebra; logic circuit from
Boolean equation; logic circuit reduction using Boolean algebra; combination logic circuits and basic

design; Karnaugh map and its use to design logic combination circuit.

031021142 2993A3%A 2 2(2-0-4)

(Digital Circuits 1)

JydeAunan @ 031021141 2995Rda 1

Prerequisite : 031021141 Digital Circuits |
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Electronic logic gate circuit: resistor-transistor logic (RTL), transistor-transistor logic
(TTL), complementary metal-oxide-semiconductor (CMOS); properties of logic gate circuit;
examples and applications of medium-scale-integration integrated circuit which is a combination-
logic circuit; decoding circuit; encoding circuit; multiplexing circuit; de-multiplexing circuit;
comparative circuit; and mathematic circuit; multivibrator; flip-flops; counter circuit; shifting circuit;

data rotation; synchronous counter design; basic memory.

031021151  2sasoannseiing 1 2(2-0-4)
(Electronic Circuits 1)
JvrdeAunen  : laifl
Prerequisite : None
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Semiconductor structure; P-N junction bias; characteristics of semiconductor; usage
of diode in rectified circuit; filter circuit; multiplier circuit; clipper and clamper circuits; transistor

structure; common arrangement of transistor; important factors related to transistor operation;
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setting load line and operating point of transistor; arrangement of bias circuit; classes of amplified
circuit, multipart connection of amplified circuit, types of amplified circuit: differential Darlington,
push-pull, OTL and OCL); characteristics of crossover distortion; adjustable sound signal circuit;

power amplifiers of class A, B, AB, C, and D.

031021152 793sBiannsading 2 2(2-0-4)

(Electronic Circuits 1)

Andsdudey ;031021151 29asBidnnsaiing 1

Prerequisite : 031021151 Electronic Circuits |
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Feedback in amplified circuit; operation and usage of operation amplifiers (Op-
Amps); characteristics of structures and usage of FET, UJT, SCR, Diac, and Triac; FET circuits; usage
of power electronics semiconductors such as SCR, UJT, PUT, Diac, and Triac in industry; controller
circuit; structural characteristics of optical semiconductors such as photo diodes, LED, and LCD;
usage of optical semiconductors in electronic control; usage of heat sinks in electronic work; design

and calculations of heat sink.
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(Communication Technology)
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Prerequisite : 031021152 Electronic Circuits Il
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Evolution of communication technology from the beginning to present;
manipulation of communication system in Thailand; allocation of frequency for different
communication devices according to the law; principle of wired and wireless communication; short
and long distance wireless data sending and receiving; satellite-based communication; use of
electronic devices for communication technology and telecommunication works; audio and visual

communication via wireless real time system; types of antenna for signal transmission.

031021154  lalaslusiwaives 2(2-0-4)

(Microprocessor)

Jydeduney @ 031021141 29asAIAea 1

Prerequisite : 031021141 Digital Circuits |
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Use of microprocessor; architecture of microprocessor system, central processing
units, leg and signal for interfacing with central processing unit; foundation of programming for basic
microprocessor control; data transferring; mathematical and Boolean operations; data exchange;
data rotation; data shifting; set and reset bits; bit testing; calling sub routine and returning from sub
routine; interfacing microprocessor with input-output peripheral: switch, LED, 7 segment and relay;
use of microprocessor with loT; command of input and output equipment via internet; notification

of line application via microprocessor and loT systems.
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031021221  UfURnuiuaenigluaing 2(0-6-2)

(Interior Wiring Practice)
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Prerequisite : None
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Prevention of accidents in electrical work; safety and helping persons from
electrical shock and first aid; electrical sources; high voltage transmission line system; high voltage
distribution system; single phase and three-phase low voltage system; ground wire; rules of interior
wiring in the building and practice; types and standard of cables; electrical equipment installation;
control circuit for the lamp; night light control circuit using photo switch or clock; types of ladder
circuit; power outlet with safety line installation; wiring and installing electrical systems in factory;

conduit bending; types of electrical conduits: PE, EMT, PVC, and RIGID.

031021222  UjUReuiAIasnslvii 2(0-6-2)

(Electrical Machine Practice)

JvdsAunauy ;L

Prerequisite : None
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Repairing of single and three phase alternating current motors, old winding remove;
noting details of motor; coil wire winding molding; insulator cutting for motor stator slot; coil
rewinding; electric circuit connection; electric circuit soldering; coil tightening; enamel coating;

moisture drying; motor assembling; motor test.



vangesusemetlednsivin sRedemnuenens Weeoniu gnivermansussmablad emnshedimnsiliiuaddnseting - 27

031021223  UfURMUAIUANNBLADS 2(0-6-2)

(Motor Control Practice)
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Prerequisite : None
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Electrical system in factory; standard of voltage system in industry; direct circuit
motor; single-phase motor and three-phase motors; motor control switch; contactor for motor
control; over current protection devices, types of control circuit as direct on line; motor sequence
control; motor reversing by control device; reduced current motor start as star-delta; switch button
control; limit switch; level switch; voltage control switch; thermal switch; types of control elements

for industrial work; circuit repairing and troubleshooting; Programmable Logic Controller for control.

031021224  UfuRNMUIRTINAINTEUEANSS 2(0-6-2)

(DC Circuits Practice)
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Prerequisite : None
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Fundamental of direct current electric circuit; series circuit; parallel circuit;
compound circuit; use and design of direct current circuit by condition; voltage divider circuit;
bridge circuit; analysis and test of direct current circuit using Kirchhoff’s voltage law; Kirchhoff’s
current law; superposition theory; Thevenin’s theory; Norton’s theory; maximum power transfer;

capacitor in direct current circuit; time constant of R-C circuit.
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031021225  UfURnusasiuinssuaadu 2(0-6-2)
(AC Circuits Practice)
Jdeduney @ 031021224 UHUR9asIHRANNTZUENTS
Prerequisite : 031021224 DC Circuits Practice
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Resistance in AC circuit; capacitive reactance; inductive reactance; impedance in R-
L, R-C in series and parallel circuits; phase angle of voltage and current in AC circuit; changing of
impedance when frequency changes; resonance circuit; frequency response and bandwidth of

circuit; low pass and high pass filters; phase shift circuit.

031021226  UfiReuIsesIATRsTnT NN 2(0-6-2)

(Electrical Machine Circuits Practice)
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Prerequisite : 031021225 AC Circuits Practice
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DC electrical machines test; characteristics of DC generator; loading effect of
generator; DC motor in different conditions; motor reversing direction; motor starting; motor speed
controlling; motor testing for the parameters comparing with the results from calculation;
transformer test; testing transformer in load condition; parallel transformer; three-phase
transformer connection; three-phase transformer control by magnetic contactor; reversing motor

with Jogging; reversing after stop motor; direct reversing of motor.
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031021227  UfjiAcuinTasiiedalnil 2(0-6-2)
(Electrical Measuring Instrument Practice)
JyrdeAunon : hid
Prerequisite : None
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Fundamentals of electrical value calculation; principle of analog and digital
instrument for electrical value calculation; multimeter design; scale extensions of instrument; scale
arrangement of AC instrument; principle of Ohmmeters, Wheatstone bridge, electrical power
measurement method, one-phase wattmeter, three-phase wattmeter, power factor meter,
electrical energy instrument and frequency measurement; use of oscilloscope for measuring
electrical signal; check and measurement devices; transformer for electrical instrument, and
oscilloscope in electrical signal measurement; change of energy in physics to electrical and

electronic energy.

031021251  Ujuieudianuseind 2(0-6-2)

(Electronic Practice)
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Prerequisite : None
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Basic practice about soldering work; testing and properties of signal amplifier,
vacuum tube, transistor and IC; designing amplifier in terms of electricity distribution, pre-amplifier,

tone control and power amplifier and VU meter; testing and properties of mono and stereo signal
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amplifiers; designing cascade, Darlington, and complimentary signal amplifiers; designing printed

circuit board by software; types and properties of coupling; signal amplifier circuit.

031021252  UfuRnululasiuswaes 2(0-6-2)
(Microprocessor Practice)
JydsAuney ;031021141 2935AIARA 1
Prerequisite : 031021141 Digital Circuits |
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Practice of using microprocessor and microcontroller; microcontroller structure,
analog pin; digital pin; pulse width modulation, 12C pin; C and C+ programming language for
arithmetic and logic controlling data transfer, interrupt function, timer, application of
microcontroller for IoT and basic smart home; connection of microcontroller, switch LED, relay, 7

segments, LCD display and environmental sensor.

031021253  UjuReuaeasdiannselingd 2(0-6-2)

(Electronic Circuits Practice)
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Prerequisite : 031021151 Electronic Circuits |
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Characteristics of semiconductor devices, basic circuit of diode for power supply

regarding half wave, full wave, bridge rectifiers and voltage doubler; Zener diode in voltage
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regulator circuit; application of IC regulator for maintaining voltage level; structure and operation
of transistor; use of transistor in amplifier circuit; use of transistor for BJT biasing of amplifier circuit;
Darlington circuit; basic of op-amp circuit; inverting signal amplifier circuit; non-inverting signal
amplifier circuit; voltage buffer circuit; signal integrated circuit; differential amplifier circuit;
comparator circuit; application of IC 555; signal generator circuit; property of power electronic

devices: SCR, MOSFET, IGBT; application of basic power electronic devices.

031021254 U URIIUIRTAINA 2(0-6-2)
(Digital Circuits Practice)
uUsAunau : 031021141 293363%a 1
Prerequisite : 031021141 Digital Circuits |
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Use of transistor as switch circuit, logic signal level, types of logic gates: AND, OR,
NOT, NAND, NOR, and EXCLUSIVE OR; use of diode and transistor to build logic circuit; use of digital
IC; designing logic, flip-flop, counter, encoding, decoding and 7-segment circuits; simpler circuit;

oscillator circuit tests using digital IC.

031021321 Weuuuuluii 1 2(1-2-3)

(Electrical Drawing I)
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Prerequisite : 031021121 Electric Circuits |
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Symbols for [EC standard; standard paper sizes for electrical drawing; electrical
system; electrical drawing of interior lighting consisting of installation, control, complete circuit;

control circuit for incandescent and fluorescent lamps, ladder circuit, photo switch, timer switch
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and dimmer circuit; installation of interior electrical equipment; installation of sub distribution
board for home; ground wire and rod installation for safety; drawing circuit for measuring
instruments: voltmeter, ammeter, wattmeter, kilowatt-hour meter, frequency meter, power factor

meter; voltage transformer; current transformer.

031021322 Weuuuuluii 2 2(1-2-3)

(Electrical Drawing II)
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Prerequisite : 031021321 Electrical Drawing |
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Single and three-phrase AC motors; types of motor control circuit; use of switch in
control circuit; push button switch; use of contactor for motor control; direct starting motor; starting
motor in series, reversing motor; reduced voltage motor starter; star-delta starter; autotransformer
starter; resistance starter; control of motor speed; types of DC motor; starting DC motor; equipment
for electrical control circuit in industry; limit switch; level control switch; voltage control switch;
proximity switch; temperature control switch; selection of contactor sizes; equipment for protecting

over current.

031021341 A151USUASUABUNALADS 2(1-2-3)

(Computer Programming)
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Prerequisite : None
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Computer structure and component; computer language; computer for analyzing
and designing computer programs; flowchart programming; linear, selection and loop control
systems; procedural programming; sequential variable management; data import and export
programming; programming with the application software for database management; project on

computer programming.

031021351  @gunuudiannsaiing 2(1-2-3)

(Electronic Drawing)

Jurdefunan ;031021151 29asdidnnsaiing 1

Prerequisite : 031021151 Electronic Circuits |
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Techniques for block diagram drawing; drawing symbols and electronic circuit;
rectifier circuit with filter; waveform generator circuit; amplifier circuit; basic design of circuit of
power supply with stable and changing voltage output; battery charger; battery charger with off-
grid solar cell; circuit for controlling small DC motors according to principle of space vector
modulation; drawing of printed circuit board from the design schematic diagram and comparing

the designed printed circuit board to others designed by computer software.



