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3.1.6 MATLNEIBINNYIVINGY
General Courses
Part 1
TU110 Integrated Humanities 2 (2-0-4)
To study the history of human beings in different periods, reflecting their beliefs, ideas, intellectual
and creative development. To instill analytical thinking, with an awareness of the problems that humanities are
confronting, such as the impacts of: technological development, violence, wars, and various world crises so that

we can live well in a changing world.

TU100 Civic Education 3 (3-0-6)
Study of principles of democracy and government by rule of law. Students will gain understanding

of the concept of “citizenship” in a democratic rule and will have opportunity for self-development to become a

citizen in a democratic society and to take responsibility in addressing issues in their society through real-life

practices.

TU120 Integrated Social Sciences 2 (2-0-4)
This interdisciplinary course focuses on the fact that social sciences play an important role for
society. The course explains the origins of the social sciences and the modern world, the separation of social
sciences from pure sciences, and the acceptance of the scientific paradigm for the explanation of social
phenomenon. It also involves the analysis of important disciplines, concepts, and major theories of social
sciences by pointing out strengths and weaknesses of each one. Included is the analysis of contemporary social
problems, using knowledge and various perspectives-individual, group, macro-social, national and world

perspectives- to view those problems.

TU130 Integrated Sciences and Technology 2 (2-0-4)

To study basic concepts in science, scientific theory and philosophies. Standard methods for
scientific investigations. Important evolutions of science and technology influencing human lives as well as the
impacts of science and technology on economies, societies and environments. Current issues involving the

impacts of science and technology on moral, ethics and human values.

TU155 Elementary Statistics 3 (3-0-6)

To identify the Nature of statistical problems; review of descriptive statistics; probability; random
variables and some probability distributions (binomial, poison and normal) ; elementary sampling and
sampling distributions; estimation and hypotheses testing for one and two populations; one-way analysis of

variance; simple linear regression and correlation; chi-square test.



TH161 Thai Usage 3 (3-0-6)
Thai language usage skills: listening, reading, writing and speaking, with emphases on drawing the

main idea, communicating knowledge, thoughts and composing properly.

EL070 English Course 1 0 (3-0-6)
Prerequisite : Language Institute placement
A non-credit course designed for those students with low English command and unable to enroll
directly into English Foundation Course (The assessment criteria are ‘S’ for Satisfactory or ‘U’ for
Unsatisfactory and will not be counted towards the students’ total credits and GPA).
A preparatory course designed to enable students to cope up with real English use of four basic

integrated skills of listening, speaking, reading and writing.

EL171 English Course 2 3 (3-0-6)
Prerequisite : Have earned credits of EL 070 or Language Institute placement
An intermediate English course designed to promote four integrated skills to develop students’

English proficiency at a higher level.

EL172 English Course 3 3 (3-0-6)
Prerequisite : Have earned credits of EL 171 or Language Institute placement
An upper-intermediate English course to enable students to use integrated skills at a more

sophisticated level than the prior course especially in speaking and writing.

Part2

TU156 Introduction to Computers and Programming 3 (3-0-6)
Basic concepts of computer systems, electronic data processing concepts, system and application

software, algorithms, flowcharts, data representation, program design and development methodology, problem

solving using high-level language programming.

EL296 English for Academic Purposes 1 3 (3-0-6)
Prerequisite : Have earned credits of EL 172
Improving the students’ speaking, listening, reading and writing skills in English for academic
purposes, note-taking, writing a definition, describing a process, giving an instruction, reporting an

experiment, identifying cause and effect and comparison and contrast.



EL396 English for Academic Purposes 2 3 (3-0-6)
Prerequisite : Have earned credits of EL 296
Practising listening, speaking, reading and writing at a more advanced level for academic
purposes, note-taking, paraphrasing, summarizing, interpreting data from graphs and charts, reading

research reports, giving presentations.

BA291 Introduction to Business 3 (3-0-6)
The course aims to provide a comprehensive introduction to the key operations of business,
namely finance, accounting, marketing, human resource and production management, and management
information system, placed within organizational, forms of businesses, environmental, legal and managerial
context. Underlying business concepts will be discovered through the study of real-world examples and

fundamental business plans.

HR 201 Principles of Management 3 (3-0-6)
Management concepts, evolution of management, roles and skills of managers, planning, organizing,

leading, controlling, managerial decision making and ethics

EC 210 Introductory Economics 3 (3-0-6)
(For non-economics major only; credits will not be awarded to students who are
taking or have completed EE 211 or EE 212 or EE 213 or EE 214)

The general principles of microeconomics and macroeconomics. In the microeconomics section,
topics covered include the demand for and supply of goods, consumer behavior, production and costs,
structure and output of production units under perfect and imperfect competitive markets, the concept of
market failures, and the role of government intervention. In the macroeconomics section, topics covered
include objectives and problems in macroeconomics, the determination of national income, money and the
banking system, introduction to fiscal and monetary policies used for economic stabilization, and the
application of economic indices to analyze the economic situation. In the international economics section, topics
covered include the importance of international trade and finance, as well as the conflict between free trade

and market protection.

PY 228 Psychology of Interpersonal Relations 3 (3-0-6)
This course emphasizes overt behaviors of the individual, interpersonal relationships between the
individual and society, understanding of self and others through communication, exchange of ideas,

adjustment to family, peer groups and society, human attitudes and values, leadership, and sensitive training.



Basic Sciences and Mathematics

SC 113 General Biology 3 (3-0-6)
Biological concepts of flora and fauna in daily life, principles, structures, and basic metabolic
processes of organisms at molecular; cell; tissue; organ; system; and individual levels, structures and functions

of nucleic acids in genetic inheritance, reproduction, genetics, animal behavior, evolution, and ecology.

SC 123 Fundamental Chemistry 3 (3-0-6)
Atomic Theory, Electronic Structure of Atoms, Properties of Elements and Periodic Trends,
Chemical Bonding, Atomic Orbitals and Molecular Orbitals, Molecular Geometry, Coordination Complexes,
Nuclear Chemistry, Stoichiometry, States of Matter, Types of Chemical Reactions, Solutions and Colloids,
Chemical Equilibrium, Electrochemistry, Chemical Thermodynamics, Chemical Kinetics, Basic Organic

Chemistry and Environmental Chemistry.

SC 131 Physics 1 3 (3-0-6)
Vectors, physical quantities, systems of units, motion and Newton’s laws of motion, work, energy,

momentum and the conservation law, rotational motion, angular momentum and the conservation law,

equilibrium, elasticity, fluid mechanics, oscillations, waves, sound, heat, temperature, thermal properties of

materials, thermodynamics, the Kinetic theory of gases.

SC 132 Physics 2 3 (3-0-6)
Prerequisite : Have taken SC 131
Coulomb’s law, electric fields, Gauss’ law, capacitance, dielectrics, electric energy, electric
current, conductions in materials, Ohm’s law, DC circuits, Kirchhoff’s laws, magnetic fields, Biot-Savart law,
Ampere’s law, inductance, magnetic properties of matter, magnetic energy, Faraday’s law of induction, AC
circuits, electromagnetic waves, light, geometrical and physical optics, atomic physics, elementary quantum

theory, elementary nuclear physics.

SC 163 General Biology Laboratory 1 (0-3-0)
Prerequisite: have taken SC 113 or taking SC 113 in the same semester

Experiments related to the contents in SC 113

SC 173 Fundamental Chemistry Laboratory 1 (0-3-0)
Prerequisite: have taken SC 123 or taking SC 123 in the same semester

Experiments related to the contents in SC 123

SC 181 Physics Laboratory 1 1 (0-3-0)

Laboratory practices involving measurement and errors, mechanics, waves and thermodynamics.



SC 182 Physics Laboratory 2 1 (0-3-0)

Laboratory practices involving electricity, magnetism, optics and modern physics.

MA 218 Calculus for Science 1 3 (3-0-6)
Limits and continuity of functions, derivatives of algebraic functions and transcendental
functions, the chain rule, derivative of implicit functions, higher order derivatives, Roll’s theorem, the mean
valued theorem, applications of derivative, differential and its applications, antiderivatives, indefinite integrals,
techniques of integration, definite integral and geometric and physical applications of integral, infinite series.

Note : There is no credit for students who are studying or passed MA 111 or MA 211 or MA 216

MA 219 Calculus for Science 2 3 (3-0-6)
Prerequisite : Have earned credits of MA 218
Limits and continuity of multivariable functions, partial derivatives, the chain rule, higher order
partial derivatives, total differential and its applications, applications of maximum and minimum of
multivariable functions with unconstraint and constraint, polar coordinate and application of area solving,

multiple integrals and applications.

Core Courses
NP 201 Introduction to Electronics 3 (3-0-6)
Prerequisite : have taken or taking SC 132 in the same semester or have taken SC
135
Elementary circuit theory, analysis of DC and AC circuits, frequency filter -circuits,
semiconductors and p-n junction, diode circuits, transistors, amplifier circuits, digital systems, elementary

principles of logic gates, flip-flops, registers, counting circuits, digital communications.

NP 202 Analog Electronics 3 (3-0-6)
Prerequisite : have taken NP 201
Bi-polar transistor biasing, transistor amplifier circuits, AC equivalent circuit of bi-polar

transistor, field-effect transistor biasing, elementary op-amp, feedback, thyristors and applications.

NP 203 Introduction to Computer Programming for Electronics 3 (3-0-6)
Introduce to computer programming, basic concepts of problem solving, programming design and

algorithm development for electronic problems. Topics include syntax and structure of programming

language, data type, control structure, procedure and parameter passing, testing, debugging and emphasis on

practical exercise based on the use of a high level language such as ‘C’.



NP 210 Instruments and Measurements 3 (2-3-4)

Prerequisite : have taken or taking SC 132 in the same semester or have taken SC

135

Measurement and calibration, quantities and standard measurement units, electrical measuring
instruments and transducers, conversions of physical quantities to electrical quantities, noise reduction,
operating principles of voltmeter, ammeter and ohmmeter, AC voltmeter, comparative measurement, bridge

circuits, oscilloscope and applications.

NP 221 Introduction to Electronics Laboratory 1 (0-3-0)
Prerequisite : have taken or taking NP 201 in the same semester

Laboratories to provide practical experience in NP 201.

NP 222 Analog Electronics Laboratory 1 (0-3-0)
Prerequisite : have taken or taking NP 202 in the same semester

Laboratories to provide practical experience in NP 202.

NP 301 Digital Electronics 3 (3-0-6)
Prerequisite : have taken NP201
Number system, boolean algebra, minimization of logic networks, arithmetic circuits, analysis and
design of synchronous sequential networks, registers and counter circuits, multivibrator circuits, A/D and D/A

converter circuits.

NP 305 Systems and Signal Processing 3 (3-0-6)
Prerequisite : have taken NP 201 and passed MA 111 or MA 211 or MA 218
Introduction to systems and signals, linear systems and convolution, system and signal analysis
using the Fourier series and Fourier transformation, the Laplace transform, and the z-transform, signal

sampling, control system and feedback system

NP 310 Microcontroller System 1 3(2-3-4)
Prerequisite : have taken NP 301

Introduction to microprocessors, structure of microprocessors, internal architecture of the

microcontroller, memories, bus size, register and addressing modes, parallel and serial ports, interrupt

concept, timer and counter, input-output interfaces, and application of microcontrollers in controlling system.

NP 321 Digital Electronics Laboratory 1 (0-3-0)
Prerequisite : have taken or taking NP 301 in the same semester

Laboratories to provide practical experience in NP 301.



NP 322 Computer-Aided Circuit Design Laboratory 1 (0-3-0)
Prerequisite : have taken NP 301
A survey of automatic techniques for hardware system design, the use of computer programs in

the design and tests of simulated circuit systems, constructions of real circuits from simulated systems.

NP 410 Microcomputer Interfacing Techniques 3(2-3-4)
Prerequisite : have taken NP 301
High level language programming in controlling the hardware, the principles of interfacing circuit

designed for applying the microcomputer to control the peripheral devices via parallel and serial ports.

NP 490 Seminar 1 (0-3-0)
Prerequisite : Forth year standing
Seminar topics include subject matters in applied physics or electronics. Students are required to
offer appropriate seminar topics. Upon the approval of the department, each student is required to give a

lecture and submit a report on the approved topic.

NP 491 Special Project 1 1 (0-3-0)
Prerequisite : Forth year standing
A student project involving a study and research in a field of applied physics or electronics. This
course prepares students for developing a proposal for doing research, writing research papers and presenting

the proposal to the committee. Grades : S or U.

NP 492 Special Project 2 3 (0-9-0)
Prerequisite : Passed NP 491
Study the topics proposal in PC 491 in details, implement the proposed idea ,operation research as

a special project 1, write papers and present results to the committee. Grades : S or U.

MA 313 Ordinary Differential Equations 3 (3-0-6)
Prerequisite : Have earned credits of MA 112 or MA 212 or MA 217 or MA 219
First order differential equations, theorems on linear differential equations, second order linear
differential equations, differential equations with constant coefficients and variable coefficients, higher order
linear differential equations and its applications, Euler equations, the Laplace transform and its applications,
Fourier series, boundary value problems, the convolution theorem, linear systems of differential equations,
elementary partial differential equations.

Note : There is no credit for students who are studying or passed MA 214



MA 318 Partial Differential Equations 3 (3-0-6)
Prerequisite : Have earned credits of MA 313 or MA 214 or MA 286
Partial differential equations, the heat equations, the wave equations and Laplace equations,
separation of variables and linear property, Green’s formula and applications in boundary value problems,

variation of parameters, application of Laplace and Fourier transformation to partial differential equations.

PC 211 Mechanics 1 3 (3-0-6)
Prerequisite : Have earned credits of SC 131
Vector analysis, vector calculus, vector operators, coordinate transformations, Newton’s laws,
mass and force, applications of Newton’s laws, circular motion, motion under gravitational force, harmonic
oscillation, linear and nonlinear oscillations, potential energy function, central force, energy and momentum of

a system of particles.

PC 240 Modern Physics 3 (3-0-6)
Prerequisite : Have earned credits of SC 132
Special theory of relativity, particle nature of waves, wave nature of particles, foundations of
quantum theory, quantum mechanics, structure and spectrum of atoms and molecules, statistical mechanics,

introductory solid state physics, introductory nuclear physics.

PC 331 Electromagnetic Theory 1 3 (3-0-6)
Prerequisite : Have earned credits of SC 132

Vector analysis, electrostatics, boundary-value problems in electrostatics, electric dipoles and

multipoles, dielectrics, magnetostatics, magnetic dipoles, magnetic materials, Maxwell’s equations,

electromagnetic energy, electromagnetic waves.

PC 341 Quantum Mechanics 1 3 (3-0-6)
Prerequisite : Have earned credits of PC 240

Foundations of quantum mechanics, operators, wave functions and interpretation, Dirac notation,

basic postulates of quantum mechanics, Schrédinger equation, Heisenberg’s uncertainty principles, one-

dimensional energy eigenvalue problems, harmonic oscillation, time-independent Schrédinger equation,

hydrogen atom, introduction to matrix mechanics, the use of matrix mechanics in harmonic oscillation

problem.

PC 358 Physics of Semiconductor Devices 3 (3-0-6)
Prerequisite : Have earned credits of PC 240
Semiconductors, band structure and carrier concentration, carrier transport phenomena, p-n
junction, applications in diodes, transistors and solar cells, integrated circuit devices and elementary design

principle.



Compulsary Course
PC 206 Introduction to Data Analysis in Physics 3(2-3-4)
Meaning of measurement and scientific report, measurement and errors, reporting results and
errors, sampling and statistical concepts, propagation errors, normal distribution and other distributions,
estimation of mean and errors, curve fitting, covariance and correlation, chi-square test, application of

computer programs for data analysis in physics.

PC 306 Computational Physics 3(2-3-4)
Computational techniques and applications to physics problems. The applications will be
restricted to computer simulations of simple physical systems from mechanics, electromagnetism, optics and

modern physics.

PC 397 Workshop Practice 1 (0-3-0)
Workshop practice on using machine tools, safety in workshop, maintenance and care of machine

tools.

PC 437 Photonics 3 (3-0-6)
Prerequisite : Have earned credits of PC 331
Beam optics, Fourier optics, polarization and crystal optics, fiber optics and optical fiber
communication, statistical optics, interaction of photons with matter, photon sources, laser, nonlinear optics,

electro-optic devices, magneto-optic devices, acousto-optics devices.

PC 456 Solid State Physics 1 3 (3-0-6)
Crystal structures and x-ray diffraction, reciprocal lattice, crystal binding, lattice vibrations, free

electron theory and properties of metals, band theory of solids, semiconductors.

NP 307 Scientific Writing and Communications 3 (3-0-6)
Scientific literature, scientific databases and literature searching, plagiarism and unethical
practices in academics, citation and citation management, computer skills for creating tables and graphs,

writing scientific articles, research presentation.

NP 316 Sensors and Transducers 3(2-3-4)
Prerequisite : have taken NP 202
An introduction to sensors and transducers, signal processing and electronic circuits, physical

properties of sensors, selection of sensors for measurement and control systems.



NP 317 Computer Methods for Analysis of Electrical Systems 3(2-3-4)
Prerequisite : have taken NP 201
Principle of design electrical circuits, analog and digital circuit simulation, print circuit board

design, and circuit analysis using computer programming.

NP 328 Op-Amp Laboratory 1 (0-3-0)
Prerequisite : have taken of taking NP 201 in the same semester
Properties and applications of op-amp, linear amplifier circuit, differential and integration

circuits, constant current and voltage source circuits, rectifier circuits, signal generator circuits

NP 329 Phase-Locked Loop Laboratory 1 (0-3-0)
Prerequisite : have taken NP 202
Introductory principles of phase-locked loop, phase detection, frequency control with voltage,

filter circuits, digitally frequency syntheses.

NP 418 Physics Instrument Design 3(2-3-4)
Prerequisite : have taken NP 201

Design and development of physics instruments by using electronics knowledge.

NP 427 Industrial Control System Laboratory 1 (0-3-0)
Prerequisite : have taken NP 301

Control systems devices and instruments in industries.

Electives course
NP 396 Training Non- credit
Prerequisite : Third year standing
A summer training in an appropriate organization or a factory approved by the Physics
department. A minimum of 180 hours is required for each student in the training. Students will participate in
relevant practical works and gain hands on experiences in real situations. Assessment : each student is

required to submit a written report on the acquired training and gives an oral presentation. Grades : S or U.

NP 406 Microwave Circuit and Amplifier Analysis 3 (3-0-6)
Principles of design amplifiers, transistor parameters at high frequency, microwave circuit
analysis, scattering parameter, Smith’s chart, impedance matching techniques, amplifier circuit design using

the Smith’s chart, stability and instability of amplifier circuit and oscillator design.



NP 408 Special Topics 2(2-0-4)

Prerequisite : Forth year standing

NP 416 Microcontroller System 2 3(2-3-4)
Prerequisite : have taken NP 310
Microcontroller development system designs, the design and development of microcontroller

systems for measurements and control.

NP 417 Mechatronics 3(2-3-9)
Prerequisite : have taken NP 301
Basic designing concept, mechanisms, basic kinematic analysis, sensors, actuators, signal
conditioning, computer architecture, data acquisition system, control software system, assignments and

projects.

NP 419 Microcomputer Interfacing and applications 3(2-3-4)
Prerequisite : have taken NP 201
Design of data acquisition systems, application of the microcomputer for controlling the

input/output devices and sensors.
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