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01205xxx %ﬂﬂﬁﬁ’aﬂ'ﬁmﬁmmiﬂw% 1(--)
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A8 1mNUNsANEIA MU AaTAanSsuannafnE
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Uil 1 nMan1sdneii 1 (Y. U55818-93. UJURN -3 Anwrfaeiaieg)
01204111  meufinmesuazmslusunsy 3(2-3-6)
01417167 AdinFanTIAINTIY | 3(3-0-6)
01420111 fAnavily | 3(3-0-6)
01420113 UftRnsfaAna | 1(0-3-2)
01999111  FNARTWATUAUAY 2(2-0-4)
X000 NANTTUNARNY 1(--)
nMwlngy 3(--)
ATANIUTZNA 3(--
37U 19( - -
FUIUALUEAN
Uil 1 nMan1sdneiil 2 (Y. U3818-9. UJURN -3 Anwfaefaieq)
01208111  NISWULUUIFINTTH 3(2-3-6)
01403114  UftRnsndnyawmiiinly 1(0-3-2)
01403117  wdnyaedivialy 3(3-0-6)
01417168  AdlnAanTIAINT3Y I 3(3-0-6)
01205215  nsdeulusunsunouiiamesdinsudanslavin 3(3-0-6)
01213211 Fapmansdmivicns 3(3-0-6)
Jdnuhly nquansvegdilan 3(- -
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Uil 2 nMAn1sEneil 1 (Y. U3818-93. UJURN5-93. Anwrfaefaieg)
01205211  msiAs1zneasialvi | 3(3-0-6)
01205212  wadlaldinszndnsudansluvin 3(3-0-6)
01205219  pnuunasdunazadndmsuimnsli 3(3-0-6)
01205241  N1508NLUUNAIAINALALATING 3(3-0-6)
01208221  namanTddINTsy | 3(3-0-6)
ATIAUTENA 3(--)
AN TAUIA/PEURADS 3(--)
394 21( - -
1UIURUIAA
Ul 2 Man1sAneil 2 (¥u.usT818-v.UHURN -y Anwdaediaieg)
01205213  UfuRn Wimnssuliuagdidnnsedng 1(0-3-2)
01205214  UfTRnsedesdnsnaluruazaufoimaluri 1(0-3-2)
01205216 U IULAZIZUY 3(3-0-6)
01205217  mAuwaraunumanluvin 3(3-0-6)
01205218  rdesiiofauaznsiamaluyi 3(3-0-6)
01205242  “saswasszuudidnvseding | 3(3-0-6)
01205251  msudasiundeunaleivi | 3(3-0-6)
TS 3(--)
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01205311 lulasTnsisaives 3(2-3-6)
01205312 5zuumu¢1m%u§u 3(3-0-6)
01205321 wdnnsdeans 3(3-0-6)
01205352 msiaswnszuylnvindga | 3(3-0-6)
01205xx  Avndenmaimnssaluvin 6(--)
01205xxx 3%1‘U§ﬁ’amimﬁmmﬁmlw% 1(--
394 19( - -
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Ul 3 nMan1sAneil 2 (¥u.uTsEn8-vU.UJURN - v Anwrdaeiaieg)
01205326 msﬁaaw%auﬂauasm’%aéﬁw | 3(3-0-6)
01205354 msoenuuuszuUliwiluenans 3(3-0-6)
01205363 mslrueiewdasiuidddunuidmnassalavi 1(0-3-2)
01205 Avndenmeimnssyluyin 9(--)
MU 3(--)
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01205211 N159LAT1ZNIDT INAN | 3(3-0-6)
(Electric Circuit Analysis I)
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Definitions.  Basic concepts and units. Circuit elements. Resistive circuits.
Dependent sources. Circuit theorem and analysis. Node and mesh analysis. Network
theorem. Graph theory. Energy storage elements. First order and second order circuits.

Sinusoidal signal. Phasor diagram. Alternating current steady-state analysis. AC power

circuits. Three-phase circuits.

01205212 wadaBadaszidmsulaansinia 3(3-0-6)
(Analytical Techniques for Electrical Engineers)
JurdideaSeunnniou : 01417168 wiandouiu
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Matrices and systems of linear equations. Vector spaces. Inner product spaces.

Orthogonalization.  Linear  transformation.  Eigenvalues  and  eigenvectors.

Diagonalization. Applications to impedance and admittance matrix analysis. Error-

correcting codes. Electrical linear and nonlinear systems. Fourier series. Image

compressions.
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01205213 RN sIAnssulniuwazdiannseadind 1(0-3-2)
(Electronics and Electrical Engineering Laboratory)
ﬂﬁﬁamﬂﬁlmﬁ%ﬂ{]%ﬂaﬁu ﬂgsuaﬂLﬂa%GU@V\l‘vi 1ITAULYA fdalvin mimauaumﬁfﬁﬂg‘
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Laboratory experiments about Ohms’ law. Kirchhoff’s law. Equivalent circuit.
Electrical power. Transient response. Steady state response. Filter. Diode. Rectifier.

Voltage regulator. Transistor. Transistor amplifier. Op-amp circuit.

01205214 Ujtiansiesasdnsnalvifiiuaznuujianidln 1(0-3-2)
(Electrical Machines Laboratory and Electrical Practices)
Uﬁﬂ’ﬁmsﬁmﬁ’mﬂ%ﬂﬁwLﬁﬂlwwyw 1eLA8s alawlat 2935 3 wla n1sfaseneluin
nsmeasiu ATUaensevalii
Laboratory on electric generators. Motors. Transformers. 3-phase circuits. Electrical

installation. Grounding. Electrical safety.

01205215 N9 BEUTUTHNSUABNN LMD THINIUIAINT LT 3(3-0-6)
(Computer Programming for Electrical Engineers)
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AsTiasizvautugeu n1sUszananindeulusunsuaouiunesdmsuundynd
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Computing concepts. Hardware and software interactions. Flow charts. Structured
program development. Flows control. Functions. Arrays. Pointers. Characters and
strings. File processing. Stacks. Queues. Linked lists. Tree structures. Searching. Sorting.
Complexity analysis. Applications of computer programming for solving electrical

engineering problems.
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01205216 A EUUIRMAZIZUY 3(3-0-6)
(Signals and Systems)
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Continuous-time signals. Linear and time-invariant systems. Fourier series. Fourier
transform. Power spectral density and signal bandwidths. Modulations and bandpass
signals.  Frequency division multiplexing.  Transfer functions of communication
channels. Discrete-time signals.  Sampling theorem. Time division multiplexing.

Laplace and Z transform. Solutions of differential and difference equations using

transformes.

01205217 AAUKazALURImANTNHA 3(3-0-6)
(Electromagnetic Fields and Waves)
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Vector analysis. Electrostatic fields. Potential and energy. Conductors and
dielectric. Capacitance. Convection and conduction currents. Resistance. Solution of
Laplace’s and Poisson’s equations. Magneto static fields. Magnetic materials.

Inductance. Displacement current. Time-varying electromagnetic fields. Maxwell’s

equations.

01205218 wiasiladanaznsiansluniia 3(3-0-6)
(Electrical Measurements and Instruments)
JurfigaaSeunnnou : 01205211
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Units and standards of electrical measurements. Instrument classifications and
characteristics. Measurement analysis. Measurement of DC and AC current and voltage
using analog and digital instruments. Power, power factor and energy measurements.
Measurements of resistance, inductance, and capacitance. Frequency and period/time-

interval measurements. Noises. Transducers. Calibration.

01205219 anuiazilunazadfdamiudaanslaii 3(3-0-6)
(Probability and Statistics for Electrical Engineers)

Fanauvesauunazidu aruuezduiiteuly mqmsajﬁlﬂu@aszﬁaﬁu N1INAaBY
fidudasemeiu Mulsauien Mudsquasiies armands Manduveswiuusgu MInanuag
fidouly maenisiiiteuly guesiulsauuarnisuanuassan Wanduveadaulsauasda
Mulsguiidudasznaty Wandunofudaluwun nqufqeigaiunat aradafaoss
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Axioms of probability. Conditional probability. Independent events. Independent
trials. Discrete random variables. Continuous random variables. Expectation. Functions
of a random variable. Conditional distribution. Conditional expectation. Pairs of
random variables and their joint distribution. Function of two random variables.
Independent random variables. Moment generating functions. The Central Limit
Theorem. Sample statistic. Confidence interval. Hypothesis testing. Parameter

estimation. Applications in electrical engineering.

01205231 AANIsUINTANUIAYL 3(3-0-6)
(Telecommunication Engineering)

09AUsENEUTEIsYUVERANT 1nSevelnsfny dmnssuusinanisly duaaueusden
IGEEES mﬁﬂg'lé’fgaunmuwiﬁaﬂ’aé ECRT a”’m'vﬂuauua Fananslunisasu n1sdedns
wAeufl nMsdeansnuaTion nMsdeansniua mﬁ?iamiﬁtgljazga

Elements of communications system. Telephone network. Traffic engineering.
Analog and digital signal. Pulse code modulation. Transmission. Data rate. Transmission
media. Mobile communications. Satellite communications. Optical communications.

Data communications.
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01205241 N130NLUUNITAINALALATING 3(3-0-6)
(Digital Circuits and Logic Design)
sruuIukarsa Ysspdyn unsng 1995800 fvedauuuydu ndnnisuaznisly
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nseenuUUasnTsnsduddiy reufiumestislunsesnuuuiiorisaenwuUasHATa
Number systems and codes. Logic gate. CMOS circuit. Boolean algebra.
Combinational logic design principles and practices. Latch and flip-flop. Sequential

logic design principles and practices. Computer-aided design (CAD) for digital circuit

design.

01205242 299suazsyuUBlannsaiing | 3(3-0-6)
(Electronic Circuits and Systems 1)
JwriideaFeunaniou : 01205211
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Semiconductor devices. Current-voltage and frequency characteristics of electronic
devices. Analysis and design of diodes circuits. Bipolar junction transistors (BJT) and
field-effect transistors including MOS, CMOS, and BiCMOS. Transistor bias circuits and
transistor small signal analysis. Analog transistor circuits and basic amplifiers. Digital
CMOS circuits and basic logic gates. Operational amplifiers and its applications in

linear and nonlinear circuits. Multistage transistor amplifiers.

01205251 Asudasiunasarunalnii | 3(3-0-6)
(Electromechanical Energy Conversion |)
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Magnetic circuits. Principles of electromechanical energy conversion. Energy and
co-energy in masgnetic circuits. Principles of rotating machines. DC machines. Starting

method of DC motors. Speed control methods of DC motors.

01205311 lalaslwswaeas 3(2-3-6)
(Microprocessor)
FyniidieaFounnniou : 01205215 uag 01205241
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Introduction to microprocessors.  Structure of microprocessors. Assembly
programming. Interface techniques. Memories. Input-output interfaces. Applications of
microprocessors in instrumentation systems. Applications of microprocessors in
automation systems. Hardware and software interactions to solve complex electrical

engineering problems and parts design.

01205312 FTUUAIUALLBALEY 3(3-0-6)
(Linear Control Systems)
JyrfigeaSeunnnou : 01205211
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Mathematical models of system. Transfer function and state-space
representations. System models on time domain and frequency domain. Block diagram
and signal flow graphs. Dynamic models and dynamic responses of systems. First and
second order systems. Open-loop and closed-loop control. Feedback control and
sensitivity. Steady-state error. Types of feedback control. Concepts and conditions of
system stability. Methods of stability test. Root locus. Time domain analysis and design
of control systems. Bode plots. Nyquist plots. Frequency domain analysis and design

of control systems.

01205314 N153ATIZHIIDT AN |1 3(3-0-6)
(Electric Circuit Analysis II)
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Complex frequency and s-plane analysis. Network function. Frequency response.
Laplace transformation and its application to circuit analysis. Resonance and scaling

circuits. Coupled circuits. Transformer. Two-port networks.

01205321 naNNSa0ENS 3(3-0-6)

(Principles of Communications)
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Communication models, wire/cable and wireless/radio. Introduction to signal and
system. Spectrum of signal and applications of Fourier series and transform. Analog
modulation, AM, DSB, SSB, FM, NB/WBFM, PM. Noises in analog communication. Binary
baseband modulation. Nyquist’s sampling theory and quantization. Pulse analog
modulation. Pulse Code Modulation (PCM). Delta Modulation (DM). Multiplexing
techniques. Introduction to transmission lines, radio wave propagation, microwave

components and communication, satellite communications, optical communication.

01205322 Jaanssululasian 3(3-0-6)
(Microwave Engineering)
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Review of Maxwell’s equations. Plane waves. Microwave transmission lines and
waveguides.  Microwave network analysis. Impedance and equivalent voltage and
current. The s-matrix. Signal flow graphs. Impedance matching and tuning. Microwave
resonators. Power dividers and directional couplers. Microwave filters. Point-to-point
microwave link. Radar system. Microwave propagation. Basic of microwave
measurement. Applications.
01205323 n1sUssaadygIufdna 3(3-0-6)

(Digital Signal Processing)
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Introduction to digital signal processing (DSP). Continuous-time and discrete-time
signals. Discrete-time systems. Discrete-time Fourier transform (DTFT) and discrete
Fourier transform (DFT). Z-transform. Sampling theory and sampling rate conversion.
Multi-rate systems and filter banks. Discrete wavelet transform (DWT). Spectral analysis
of linear-time Invariance (LTI) system. Finite impulse response (FIR) filter design and
infinite impulse response (IIR) filter design. Probabilistic methods in DSP. Introduction
to current DSP applications.

01205324 mMsdeansuuuiava 3(3-0-6)
(Digital Communications)
mmummm%L‘ﬂuLLasﬂizmumiqﬁJ USniideyayed smﬂ;wqmmﬁluﬂ?aﬁﬁwﬁqm

Gl
YIULUUATYE FNUAART N1TIATIEN

e )

<

MInTIvmdyyI teaudagiidu ATANSNEN
AUIIOUL N198UIT DAaelsiydu wqwﬁﬂjyaagalﬁjamuu nsinsWaRvasna nsensE
Yoadayay 10l SYUUNANEYId QI akaTRatenIy madaaUnasuwkeean Yodayio
NISLEUMBLUUNAETD

Review of probability and random process. Signal space. Minimum Nyquist
bandwidth. Signal detections. AWGN. Digital modulation techniques. Sigma-delta.
Performance analysis. Synchronization. Equalization. Introduction of information

theory. Source coding. Channel coding. Multichannel and multicarrier systems. Spread

spectrum techniques. Multipath fading channels.

01205325 wiatnedeasuazaneds 3(3-0-6)
(Communication Network and Transmission Lines)
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Wire and wireless communication. Wire communication network. Y, Z, F, G, H
matrix. Relation. Connection and basic circuits. Network transformation. Transmission
quantities. Signal transmission circuit techniques. Wave filters. Attenuator. Impedance
matching. Transmission line theory. Equation. Solution for low, medium, high
frequencies. Primary and secondary constant. Incident and reflected waves. Standing
wave ratio. Line characteristics for open, short, terminated load. Lossless and lossy
lines. Reflections in time domain. Bounce diagrams. Near-end and far-end crosstalk.
Differential signaling. Composite line, types of cable, unshielded twisted pair, coaxial

cable and current cable standards.

01205326 n'ﬁﬁlamﬁ’fagauazl,ﬂ%mha | 3(3-0-6)
(Data Communications and Networks I)
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Introduction to data communications and networks. Layered network
architectures. Point-to-point protocols and links. Delay models in data networks.
Medium-access control protocols. Routing in data networks. Flow control. Network

security. Cloud network. Architecture and system.

01205327 msdeansindouidl 3(3-0-6)
(Mobile Communications)
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Wireless communication system. Theory and principle of mobile communication
system. Characteristic and impact of radio propagation. Modulation techniques. Speech
coding. Diversity channel coding. Multiplexing technique. Interconnection components
for mobile communication system. Standards of current mobile communication, 3G,
4G, 5G and beyond. Cellular systems. Multiple access and interference management.
Capacity of wireless channels. Multiuser capacity. MIMO system.
wuBg 91 01205327 snidniviineaisuinney 01205321
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01205328 msAeaaduletiuas 3(3-0-6)
(Optical Fiber Communications)
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Cylindrical dielectric waveguides and propagating conditions. Structure and types
of optical fiber. Optical fiber parameters. Optical fiber production. Optical cable types.
Optical transmitters. Optical receivers. Signal degradations, attenuation and dispersion
in fiber link. Optical repeaters and amplifiers. Link budget calculation. Multiplexing in

optical link system. Introduction to FTTx.

01205329 2AINTIUFWRINA 3(3-0-6)
(Antenna Engineering)
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Basic definitions and theory. Isotropic point source. Power and field patterns.
Directivity and gain. Efficiency. Polarization. Input impedance and bandwidth. Friis
transmission equation. Radiation from current elements. Ground effects. Radiation
properties of wire antenna. Array antenna. Yagi-Uda antenna and log-periodic antenna.
Aperture antenna. Microstrip antenna. Modern antenna for current applications.

Antenna characteristics measurement.

01205331 n1saNKULRATNISINIaNaN1TUsTaIRdYIMARYa  3(3-0-6)
(Digital Signal Processing Design and Implementation)

Av1NfaasauNInNaY : 01205323
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Digital signal processing system and development tools. Real-time digital signal
processing implementation. Practical filter design. Finite word length effects. Fast
Fourier transform. Discrete cosine transform. Implementation of digital signal

processing algorithms. Introduction to adaptive filters. Digital signal processing

applications.

01205341 299suazszuudiannsaing Il 3(3-0-6)
(Electronic Circuits and Systems )
JwrfideaFeunnniou : 01205242
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Frequency responses of BJT, JFET and multistage amplifiers. Miller effect. Current
mirror and current source circuits. BIFET, BIMOS and BiCMOS differential amplifiers. Op
amp characteristics. Op amp active filters. Negative feedback system analysis. Tuned-

oscillator circuits. Power electronic devices.
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01205342 dannselindaauzuaaudl 3(3-0-6)
(Solid-State Electronics)
JuiideeSousnnou : 01205242
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Introduction to semiconductor devices. Energy band structure of crystals.
Introduction to quantum theory of semiconductors in equilibrium. Transport of carriers

in semiconductors. Introduction to semiconductor junctions. Bipolar junction transistor.

Unipolar field-effect transistor.

01205343 FTUUNDITIVUIATUYUN 3(3-0-6)
(VLSI Systems)
JurfideaFeunnniou : 01205242
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Theories and models of MOS transistor. CMOS gate construction. Integrated circuit
technology and fabrication process. Techniques and rules for IC design. Performance
estimation using CAD and simulation tools. Optimizing the performance of CMOS
circuits. Theories of FPGA and related technologies. Prototyping VLSI circuits using
VHDL. Testing and optimizing.
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01205344 Sidnnsalindgnamnssu 3(3-0-6)
(Industrial Electronics)
JuiideeSousnnou : 01205242
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Electronic circuits for automatic manufacturing. Data acquisition circuits. Power
semiconductor devices. Input and output devices for industrial control. Basic principles
of power electronic circuits. Controlled rectifiers. DC-to-DC converters. Inverters and
solid-state relay. Controller circuits for DC motors. AC motors and special-purpose

motors. Industrial robots and data communication between intelligent machines.

01205345 n1seanuuUlsassIuLauzaanlumaluladdues 3(3-0-6)
(Design of Analog CMOS Integrated Circuits)
JwrfideaFeunnnou : 01205242
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Basic knowledge in analog circuit design. Physics of MOS transistors. Single-
stage/multistage ampilifiers. Current mirrors. Differential amplifiers. Feedback in analog
circuits. Physics of noise. Low-noise design techniques. Operational amplifiers. Stability

and frequency compensation. Computer-aided design (CAD).

01205346 A1599NULUUIEUUHIA 3(3-0-6)
(Embedded System Design)
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Embedded hardware concept. Embedded software concept. Principle of
embedded system design. Principle of embedded system development and testing.

Principle and application of real-time operating system for embedded system.

01205347 ulumaluladuazuludidnnsedndidosdu 3(3-0-6)
(Introduction to Nanotechnology and Nanoelectronics)
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Introduction  to  nanotechnology. Nanoscale  fabrication. Nanoscale
characterisations. 0D quantum structure, 1D quantum structure, and 2D quantum
structure. Single electron devices. Carbon nanotubes. Graphene electronics. DNA chips.

Quantum dot. MEMS/NEMS. Spintronics.

01205348 aaN193ANTTUINAN 3(3-0-6)
(Electrical Engineering Materials)
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Structure of materials. Electrical properties of materials. Magnetic properties of
materials. Optical properties of materials. Electrical conductors. Introduction to
semiconductor devices.  Superconductivity.  Solid, liquid and gas dielectrics.

Applications of materials in electrical power devices.

01205349 IngnAransaunn g msuIAINgIWIa 3(3-0-6)
(Thermal Sciences for Electrical Engineers)
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Fundamental concepts of thermodynamics. Law of thermodynamics. Ideal gas
law. Fluid mechanics. Combustion. Heat transfer. Steady flow devices. Refrigeration
cycles. Internal and external flows. Heat management in electrical and electronic

systems.
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01205351 nsuUaIRunaIIUnalni I 3(3-0-6)
(Electromechanical Energy Conversion II)
JuriidesSeuanneu : 01205251
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Single phase and three phase transformers. AC machine structure. Synchronous
machines. Single phase and three phase induction machines. Steady state
performance and analysis of induction machines and synchronous machines. AC single

phase motor structure and performance. Protection of machines.

01205352 N15AT1ZATZUUINRAINES | 3(3-0-6)
(Electric Power System Analysis I)
FurdideaSeunnniou : 01205211
syuunanmdsinvh svuvdaasszuusmuneingalii nsleUselevuvesdslnma

(Y (Y 13

NANYAVBITLUUANLAUNEG Y wé’m%asuaﬂmm"wmmLLa3mﬁmiwﬁizuulwwyﬁm”a
Qmé’awmzLawwuamwﬁwaawaﬂLﬂ%ﬂfﬁ’%ﬁ@ Qmé’ﬂwmmawmmmmmﬁ’waaasuaamjal,maﬂ
lriwnrinds msnfiweduasiuudansvesaeas wisdineuazuuusaeosaeiala wanya
YBINTIAMIINANAILRANT B

Electrical power generation systems. Electrical power transmission and distribution
systems. Electric power utilization. Fundamental of energy storage systems.
Fundamental of electric power systems calculation and analysis. Generator

characteristics and models. Power transformer characteristics and models.

Transmission line parameters and models. Fundamental of fault calculation.

01205353 n1stasfuszuulniings 3(3-0-6)
(Power System Protection)
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Fundamental of protection practices. Instrument transformer and transducers.
Protection devices and protection systems. Overcurrent and earth fault protection.
Differential protection. Transmission line protection by distance relaying. Transmission
line protection by pilot relaying. Motor protection. Transformer protection. Generator

protection. Bus zone protection. Introduction to digital protection devices.

01205354 nseanuuuszuuniluaiais 3(3-0-6)
(Electrical System Design in Buildings)
JwriideaFeunaniou : 01205211
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Power distribution schemes.  Standards for electrical installation. Codes of
conduct for safety in electrical installation. Electrical equipment and apparatus. Load
calculation and estimation. Electrical wires and cables. Grounding system for electrical
installation. Raceway. Lighting and appliances circuit design. Motor circuit design. Short-

circuit calculation. Load, feeder and main schedules. Power factor improvement and

capacitor bank circuit design.

01205355 1599n3lWHA4q 3(3-0-6)
(Electric Power Plants)
JwrfideaFeuniniou : 01205251
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Load curve. Diesel power plant. Steam power plant. Gas turbine power plant.
Combined cycle power plant. Hydro power plant. Nuclear power plant. Renewable

energy resources. Type of substation. Substation equipment. Substation layout.

Substation automation. Lightning protection for substation. Grounding systems.
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01205356 Aranssulniiusege 3(3-0-6)
(High-Voltage Engineering)
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Generation and uses of high-voltage. High-voltage measurement techniques.
Electric filed and insulation techniques. Breakdown of gas, liquid and solid dielectrics.
Test of high-voltage material and equipment. Lightning protection. Insulation

coordination.

01205357 nstuideudaglnii 3(3-0-6)
(Electric Drives)
JvrideeSeuannau : 01205351
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Applications of electric drives in industrial automation. Electric drive components.
Load characteristics. Four quadrant operating regions of electric drives. Accelerating
and braking methods of motors. Power transmission and sizing calculation. Torque-

speed characteristics of electric motors. Power electronic devices for drive

applications. DC motor drives. AC motor drives. Servo drives systems.

01205358 WAL UL 3(3-0-6)
(Renewable Energy)
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Introduction to energy systems and renewable energy resources. Potential of
renewable resources in Thailand. Difference of conventional and renewable energy
technologies. Renewable technologies such as solar, wind, biomass, geothermal,
biogas, municipal solid waste, wave energy, fuel cell. Energy storages. Laws,

regulations, and policies of renewable energy. Economics aspects.

01205359 diannsadndinag 3(3-0-6)
(Power Electronics)
FundideaSeunnniou : 01205242
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Characteristics of power electronics devices. Principles of power converters. AC to

DC converter. DC to DC converter. AC to AC converter. DC to AC converter.

01205361 STUUANNUNAI9TY 3(3-0-6)
(Energy Storage Systems)
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Introduction to energy storage system. Technologies of energy storage system.
Mechanical energy storage system. Thermal energy storage system. Chemical energy
storage system. Electrochemical energy storage system. Electrical energy storage
system. Application of energy storage system in smart grid. Renewable energy. Electric

vehicles.

01205362 PIUYUALNHAN 3(3-0-6)
(Electric Vehicles)
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Transportation electrification. Basics of automotive dynamics. Electric vehicle
drive-train systems. Electric vehicles. Hybrid electric vehicles. Plug-in hybrid vehicles.
Components of electric-powered vehicles; Motors for electric vehicles. Converters.
Electric energy storage systems. Fundamentals of chargers. Vehicle-to-Grid interface

and electrical infrastructure.

01205363 msldnuaiasudasiuidslusuianssulnia 1(0-3-2)
(Applications of Power Converters in Electrical Engineering)
JwrfideaFeunnniou : 01205242
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Operating power electronics devices in power converters. Experiments on AC to
DC converters, DC to DC converter, single-phase DC to AC converter, and three-phase
DC to AC converter. High frequency switching circuits. Electromagnetic interference and

filters.

01205371 AasuinszuIumMsuazAIuUdeyyo 3(3-0-6)

(Process Sensors and Transducers)
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Introduction to measurement and control devices. Analog and digital transducers.
Distance, velocity and acceleration sensors. Pressure measurement techniques.
Differential pressure transmitter. Fluid flow measurement includes primary meters,
secondary meters and special method. Measurement of temperature includes
nonelectric methods, electric method and radiation method. Types of liquid level
measurement, direct liquid level measurement, indirect liquid level measurement
includes hydrostatic pressure methods, electrical methods and special methods. pH

Sensor. Conventional controller.

01205372 STUUAIUANAING 3(3-0-6)
(Digital Control Systems)
JwrfideaFeunaniou : 01205312
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Linear discrete systems and the Z-transform. Discrete simulation of continuous

systems. Sampled data systems. Digital controller design using transform methods.

Digital controller design using state space methods.

01205373 FTUUAIUANESA? 3(3-0-6)
(Embedded Control Systems)
JvrideeSeuanneu : 01205311
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ULEDT ﬁ’aﬁﬂ’mgwuazﬁ’mwﬂuﬁqﬁa Uszynanquiszuumuny Sanedfiy waznisuszgne
TusguumuAulesa
Introduction to embedded control systems. Programming language. Real-time
operating systems. Interfaces between sensors, actuators, and embedded controllers.
Applied control theory. Algorithms and implementations in embedded control

systems.
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01205374 11321958 UUNIUNAKAZNITAIUANLTIRNFINNTTH 3(3-0-6)
(Industrial Automation and Control)
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Logical sensors and actuators. Relay and relay circuits. Timer and counter in relay
circuits.  Programmable logic controllers.  Basic programmable logic controller
instructions. Timer and counter programmable logic controller instructions. Control
programmable logic controller instructions. Design techniques and programmable logic
controller programming for industrial automation controls. Analog sensors and

actuators. Introduction of Analog controls, programmable logic controller networks,

human-machine interfaces.

01205375 IielaTasinsluinenisvuesud 3(3-0-6)
(Machine Vision in Robotics)
nsUssanananmuiiugIu n1sulanenitus saumans Wuisesiiisivestuivag
30edng anuduiusseneingazuuiunmuesingfinan n1sdnniw Anuduius
L%aaaaumam%’iwﬁwﬂg’mﬁ’uﬁuaué fnq waziduiwesang 4 milusunsiiiatiaiesdns
Fundamental image processing. Homogeneous transformation. Kinematics. Sensors
related to machine vision. Homography. Image warping. Kinematic relationships

between cameras and robots, objects, and sensors. Machine vision programming.

01205376 NMsPRNUUUNAZES1INARAURAULUY 3 AR 3(3-0-6)
(3D Product Design and Prototyping)
waluladnsasnamuuuusy LLU’JﬁﬂﬂJ@Qﬂ’]i“ﬁUEU%@Q’31?516]]151'7\15] FEUULAALATLAN N1T
PONUUURAASAUTUUY 3 07 MSasenuuuy 3 Jf snsauasuasiusunsudmiunsesdnseasns
NARSuMAULUY 3 T3
Rapid prototype technologies. Concepts of material forming. CAD and CAM. 3D
product design, 3D prototyping. Hardware and software of 3D rapid prototype machine.
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01205377 szuulygussRugdmiuueud 3(3-0-6)
(Artificial Intelligence System for Robots)

izuwj‘usw{ ﬁamn’i’mﬁm'}m LLmﬁmmmmﬁQOa UATIRSY LA3DIARTUY
it FumeuiBnisaum asInmansAquLAde TunouIRiduiugnesy WaueTesing amany
ffannassaneslo MsUsEIRaNaNIN NMSUSELIANANHISTIUYIA ﬂ’]iL%EJu%GU@\iLﬂ%‘IEN auly
nsdadule TnssneUszamifien nisUssgnaladiygUssRugdniunusuRgRaIvnI LAY
MUBUAUING

Robot system. Sensors. Concept of rationality. Intelligent agents. Finite state
machine. Searching algorithm. Fuzzy logic. Genetic algorithms. Machine vision. 3D
image via stereo vision camera. Image processing. Natural language processing. Machine

learning. Decision trees. Neural network. Applications of artificial intelligence in

industrial robots and service robots.

01205381 UjtiRnmsanidnenssunazgunsnideans 1(0-3-2)
(Communication Architecture and Devices Laboratory)
UftRnsRefuandenssuresszuudoasuuuiourenuaridva n1sisiaunas
U183 L%ﬂﬁﬂﬂﬂiﬂgwﬁ@mwm ﬂm%ﬁﬁaﬁaqﬁaujzmm Qﬂﬂiaﬂﬂﬂmw A1891N1ALAZNITIN
W5Tno3
Laboratory on analog and digital communication architecture. Source coding.

Modulation techniques. Channel coding. Microwave devices. Antennas and parameter

measurement.
01205382 UURN15IEUULaLLATUNEHRES 1(0-3-2)
(Communication Systems and Networks Laboratory)
YAUANISNEINUTEUULAZLIATEVI8ADE1T SEUURBNBINIA WATANITIWNTIULY

ﬁaaﬁﬁgfgﬁmaﬂﬁﬂwﬂawuaﬂLﬂdﬁasul’]a wievsanzUsnasalion nsdeunaszmiuaieis
lRNIZUInME DY

Laboratory on communication systems and networks. Broadcasting systems.
Multiple access techniques. Network components. Virtual local area network.

Internetworking of virtual area network.
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01205383 UuAn1susEaRady UG 1(0-3-2)
(Digital Signal Processing Laboratory)
JwrfideaFeuniniou : 01205323
sqﬂﬂizﬂaumiﬂﬁzmaﬁ’ggggmﬁmuuLﬁ“yaqgu ﬂ’liL%EJu'i:Lﬂ%a\‘lﬁE]ﬂﬁzﬂanﬁaﬁﬁﬁ% N9
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Introduction to digital signal processing starter kit (DSK). Code composer tools
learning. Digital signal processing starter kit testing. Analog to digital and digital to

analog signals conversion control. Finite impulse response (FIR) filter design. Infinite

impulse response (IIR) filter design. Implementation of fast Fourier transform (FFT).

01205384 UuAnIsn1sudasiunaseunalnia 1(0-3-2)
(Electromechanical Energy Conversion Laboratory)
FundideaSeunnnou : 01205251 wiandauiu

UfTRnmsiefiudesiiseuliinnisulasiundsnunalnii | wazdesdug fiieaves
Laboratory experiments on topics in Electromechanical Energy Conversion | and

other related topics.

01205385 UfURnseenuuudiannseiing 1(0-3-2)
(Electronics Design Laboratory)
JwrfideaFeunnniou : 01205242
nseenuUULazIATzsasinglelusunsuneLmes MSEsIRLLUY MINAFULAE
m'iLLﬂyﬂ'avaqﬂﬁmamwiﬁlﬁﬂmaﬁﬂﬁ mﬁmswﬁwamwmaaﬂLLazﬁﬁLﬁuamwmyaaﬂa
ﬂ’]i‘ﬁ?Lﬁua%u\‘i’]uuagmiLG]%EJ:LIi’]‘c’N’]UﬁEUN@IﬂiN’mmi@@ﬂLL‘U‘U
Computer-aided design and analysis tools. Prototyping, testing, and debugging of

electronic circuits. Analysis of experimental data and data visualization. Demonstration

and report preparation of the design project.
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01205386 UfuRnsBiannseting 1(0-3-2)
(Electronics Engineering Laboratory)
JundideaSeunnniou : 01205241 waz 01205242
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Applied transistor circuit. Applied op-amp circuit. Power electronics circuit.
Combinational and sequential logic circuit implementation by programmable logic

device. CAD for printed circuit board. CAD for analog and digital circuit.

01205388 UjtiRnnsnsnluauuaziaTasiiadn 1(0-3-2)
(Control and Measurement Laboratory)
JuadideaSeunnniau : 01205312 wiandauiu
UftRnsdmiviviedesdiotanasmyamilinuaginssuumunuidaa
Laboratory for Electrical Measurements and Instruments, and Linear Control

Systems.

01205389 UUAn19n1591952uUanludinazn1sAIuANLY@na1MnTsy 1(0-3-2)
(Industrial Automation and Control Laboratory)
JuniideeFeunnnou : 01205374 wsewiaudiu

UFuinsdmsuInnsnessuusnludfuasnsauauenann sy

Laboratory for Industrial Automation and Control.

01205391 n1smseulATIUIANTSUINAN 1(1-0-3)
(Electrical Engineering Project Preparation)
Wnwensvhlassunagshveiunaulaluaividenssy i

Skills for project work and interesting project in electrical engineering.
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01205395 msfnulunalszine 1-6
(Study Abroad)
maFeuguaimummesnsgiviamedouluminedonaszna madfiouies
wheRndulununamveamine1deinunsaans
Learning and self development from courses taken in oversea university. Credit

equivalence according to Kasetsart University regulation.

01205396 aqﬁmmgmﬂmiﬁﬂwﬂumwizL‘Wi 1-15
(Body of Knowledge from Overseas Studies)
m’m;;iuawﬁﬁuﬁm’mﬁmiw% Tuseduusyang Adanamedouseuluuninede
M%Bﬂﬂ?ﬁﬂlﬂ@ﬁﬂﬂizmﬂ ﬂ’ﬁLﬁEJ‘ULaEN‘Vi‘Li’JEJﬁ@lLﬁju\L‘Uﬁ]’mLﬂm%‘ﬂ@ﬂmﬂ’ﬁﬂﬂ’]ﬁojﬂLﬂ‘tﬂﬂiﬂ’]ﬁ@]g
Knowledge in Electrical Engineering at the bachelor’s degree level taken in
overseas universities or institutes. Credit equivalence according to Kasetsart University

regulation.

01205399 ANSHNIY 1
(Internship)
n13inauaIvIvIaInssulvluan1ulsEnaunIsenTy NUIBIUNIAST NUIBIU

[y a

FiamAa wie anudnu Tneflszeznandusmaulunesnin 240 $alus uaglunesnan
30 Fuvhns ilelnlavszaunisaanmsludfiRauilasuseune

Internship for Electrical Engineering in private enterprises, government agencies,
government enterprises or academic places at least 240 hours and at least

30 workdays in order to get experiences from the assignment.

01205411 N19ATIZATIEaUNIIAINTTULHAN 3(3-0-6)
(Complex Analysis in Electrical Engineering)
Sruoudweunasitandudewey aunislad-3iu Minduliesen Mndusisueiin niqu
unduiindaveslafeunsumoinoiuarlasesd nauiunisdia mamuius ey mdsnagy
ﬂ’lsﬂﬁzqﬂéw’lﬁﬂ’;ﬂﬁﬂv@ﬁ’]
Complex number and complex functions. Cauchy-Riemann equation. Analytic
functions. Harmonic function. Cauchy integral theorem. Taylor and Laurent series.
Residue theorem. Complex integration. Conformal mapping. Applications in electrical

engineering.

vianewe 3w 01205395 /01205396 ann 1n.eysi@idnsedvilug lunsussyunssi 8/2567
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01205412 lulawunsn 3(3-0-6)
(Biometrics)

Heuveslulownin N15039980U N33 YN waznssusesmelulawnin meieTen
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Definition of biometrics. Biometric verification, identification, and authentication.
Performance analysis. Design of biometric systems. Fingerprint recognition. Face
recognition. Iris recognition. Other biometric traits. Multi-model biometrics. Biometric
sample quality. Biometric system security. Spoof attack and detection. Law and privacy

issues. Biometric standards. Current advances in biometric technology.

01205413 UuAnisluleawnsn 1(0-3-6)
(Biometrics Laboratory)
JurdifeaSeunnniau : 01205412 wiandauiu
N133nnsEuTEUUlUlBRTN N1INARBINITIUABULALTEYAIYART N5NARDIAILITUY
s$anpiiage Tunu wum waeadendt waglulawninvaneluea A nmiosidlule
wesn nmslaufivasn nsasaadunisuasn SRnermansiulewssn Taseululewssn
Biometric system setup. Verification and identification experiments. Experiments
with fingerprint, face, iris, vein, and multi-model recognition systems. Biometric sample

quality. Spoof attack. Spoof detection. Biometric forensic. Biometric project.

01205414 UHURNITUTZLIMNIAZNNTUDLAUVDIADUN LA 1(0-3-6)

(Image Processing and Computer Vision Laboratory)
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Cameras and vision sensors. Camera system via internet. Image and video
acquisition. Len distortion and geometric transformation. Pixel brightness
transformation. Color processing. General image processing tools. Image transform
tools. Object segmentation and detection. Object recognition. Introduction to video

tracking.

01205415 nsuszanaldnisinsendayayialunisu 3(3-0-6)
(Applications of Signal processing in Finance)
DUNTULIAIMINITEUY Tumalassasisuvusialy mﬁmeé’@apmmaﬂﬁﬁngdmLﬂa
mamnssulinn Tpaniedsnasuiinuuanaesdalui lunanisy nswasuiivuuusu
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Financial time-series. General structure model. Financial signal analysis with
Electrical Engineering models. Autoregressive-moving-average model. GARCH model.
Brownian motion. Option pricing model. Order execution. Market impact. Portfolio

optimization.

01205416 szuvURansuLazanaduAdnealusudainssulvii 3(3-0-6)
(Blockchain Systems and Cryptocurrency in Electrical Engineering)
WIAAMANATIATDITEULUADNIU INYINISSHESU 1ASNEUADNTY SUMNALUY
Ns¥aY ananumdvia Uemeeu dyy1daaser Msmivanaliufinea n1suszenalyau
<@ a it «:911 it (% a ¢ !
vasnuImnTTulnmg nsaeglniinduaseing sgsenyuy
Technical concepts of blockchain systems. Cryptography. Blockchain network.
Distributed consensus. Cryptocurrency. Bitcoin. Smart contract. Cryptocurrency

regulation. Blockchain applications in electrical engineering. Transacting local solar

energy between private sectors.

01205417 anududnvasgsialuaudaanssuliii 3(3-0-6)
(Electrical Engineering Entrepreneurship)

univhluAsfunaandsmuliuaggsialish gliaulaaudslusaiandaanulivi
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General introduction to the power system. Stakeholders on the power market.
Electricity price structure. Technological inventions and development related to power
engineers. Entrepreneurship, business plan and its strategies. Investment. Information

and decision thinking. Ethical behavior and social responsibility.

01205421 ASAOETHAUAIINENINS 3(3-0-6)
(Broadband Communications)
Jurdideadeunidou : 01205326
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Principles of broadband communication networks for switching telephone system.
VolIP telephone. WAN infrastructure. Principles of ATM, VPN, FDDI, DSL and current
techniques. Principles of internet, intranet, SDH, traffic engineering and QoS. FITH,
WLANS, PON DWDM network. Theory of power line communications (PLC) for

narrowband. Broadband communications. Standards of PLC-based networking.

01205431 ms?{lams%'agau,amﬂ%a‘dw I 3(3-0-6)
(Data Communications and Networks II)
JwrfideaFeunnniou : 01205326
LﬂméﬁaﬁLLazamﬂmmimmLﬂ‘%@ﬂj’laﬁzjaaﬂa \3oTELaUNIIMSAWInNsSU-lusns
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TafuAafia N5 UNLLAYBENLUULASETEN1TANTUSInaisle
Protocols and architectures of data networks. Broadband networks. Client-server
computing. Naming and addressing. Media access protocols. Routing and transport
protocols. Flow and congestion control and other application-specific protocols.

Network security. Multicasting. Network planning and design. Traffic management.
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01205432 miaanLLUUNQiﬂ'aw?i%quwULLwas'?iw 3(3-0-6)
(Passive Radio Frequency Circuit Design)
p1AUIENOULUUNAUTIAILATNY Nufatea LLmuqﬁﬁuﬁLL@u@gLLazmmﬁm‘?qez}uau
MNITADIVONATVIELIDBNUAIEN FoNAIITT A umEn oLy QUﬂiﬂjLL‘U‘ULL‘Wﬁ
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oAk INIITTYB YA
Lumped elements at radio frequency. Transmission line theory. Impedance and
admittance charts. N-port network parameters. Sonnet electromagnetic simulation

software. Passive devices, couplers, filters. Input and output matching networks for

amplifier. Measurements of S-parameters and transmission-line parameters

01205433 nsidsviadssend 3(3-0-6)
(Applied Coding)
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Fundamentals of information theory. Data compression and source coding.
Channel capacity. Run-length-limited codes. Linear block error correcting codes. Cyclic
codes. Convolutional codes. Trellis-coded modulation. Cryptography. Shannon’s

coding theorems.

01205434 szUUINsANYIAIYa 3(3-0-6)
(Digital Telephone Systems)

\n3evnelnsAnnansnsay Juneulsnisulasiudygradoadudygrafava nsaamu
wuuAIanazn1safwany ssuunTEInsRda ssuulndygiufdiassuulnsdwnlen

sruulnsdnmadoudi
Public switched telephone network. Voice digitization algorithms. Digital
transmission and multiplexing. Digital switching system. Digital signaling system. IP

telephony system. Mobile telephony system.
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01205435 msdessnnadiea 3(3-0-6)
(Satellite Communications)
Vli]‘l?}ﬁLLaSﬂ’lﬂﬂﬁﬁjﬁmaﬂﬂﬁﬁlaﬁﬁﬂnLﬁEJii,J SNYULUDINLATT miﬂgﬂﬁiyigﬂmuasmi
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Theory and practice of satellite communications. Orbital aspects. Modulation and
multiplexing. Coding. Multiple access techniques. Satellite link design. Propagation

effects. Earth terminals and very small aperture terminal networks.

01205436 srUUIATeTIeLARaui 3(3-0-6)
(Mobile Network Systems)
JwiideeSousnnou : 01205327
wuluntagtuvenaiereindondl dumesidniadeud wasesdmiviedousiadeud
auniledmiunievisdeui waadoui mﬂi‘lﬂagﬁwqmﬁmmg waRRaUNASLRLT
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Current trends in mobile networks. Mobile Internet. Small cells for mobile
networks. Cooperation for wireless networks. Mobile clouds. Cognitive radio

technology. White space spectrum concepts. Broadcast-broadband architecture.

Security issues in wireless communications.

01205437 miaaﬂLLUU'NQim'mﬁ'%quLUULLﬁnﬁ‘V\l 3(3-0-6)
(Active Radio Frequency Circuit Design)
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Transmission line analysis. Smith charts. N-port networks. Active radiofrequency
components and modeling. Radio frequency amplifiers. Oscillators. Mixers. Radio
frequency receivers and transmitters. Computer-aided design of radio frequency

circuits. Measurement techniques.
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01205438 nsdraessEuUdedis 3(3-0-6)
(Simulation of Communication Systems)
52108UITNITT100ILAZUUUTIN0T NTUNUAYYIULAZITZUU N1TT18D958UY 58519
FuuguLeznIEUIUNISAN N3TaesLuLLeudala LuudiasessrUUAeals uuudaes
veavnsdyna NMsUssdivaussaugn1ssiaes
Simulation and modeling methodology. Representation of signals and systems.
Simulation of systems. Generation of random numbers and random processes. Monte
Carlo simulation. Modeling of communication systems. Channel models. Performance

evaluation of simulation.

01205439 mMadeudasEniraaiatiy 3(3-0-6)
(Internetworking)
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Exploring the network. Physical components of a network. Network Model. OS|
reference model. Hub. Switch. Router. LAN segmentation. Collision domain. Broadcast
domain. TCP/IP protocol suit. IPv4. IPv6. Subnet masks. CIDR notation. Default subnet
mask. Network addressing scheme. Variable-length subnet mask. Host-to-host packet
delivery. Internet connectivity. Network simulator. Network configuration. Port security.
VLAN. Inter VLAN routing. Address resolution protocol. Routing protocol. OSPF.
Network security. IPSec. VPN. Troubleshooting.
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01205441 N1398NKUULNATUBUNAY 3(3-0-6)
(Feedback Circuit Design)
JuiideeSousnnou : 01205242
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Benefits of feedback in electronic circuits. Modeling and responses of linear
systems. Stability of feedback systems. Root locus technique. Nyquist stability criterion.
Frequency domain technique. Compensation of feedback circuits. Describing function.
Linear regulator circuit. Phase lock loop circuit. Switching DC-DC converter. Oscillators.

Advanced applications of op-amp circuits.

01205444 QUNIAINNLES 3(3-0-6)
(Optical Devices)
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Light. Solid state physics. Modulation of light. Display devices. Principle of laser
operation. Types of laser. Technique and application of laser. Photo detectors. Optical

fiber waveguides. Devices in optical communication.

01205445 Fa¥uFansiadania 3(3-0-6)
(Semiconductor Sensors)
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Evolution of semiconductor sensors. Classifications of semiconductor sensors.
Semiconductor fabrication technologies. Acoustic sensors. Mechanical sensors.
Magnetic sensors. Thermal sensors. Chemical and bio-sensors. Integrated sensors.

Micromachined sensors and microelectromechanical system sensors.
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01205446 Sannsafinddan1sunng 3(3-0-6)
(Biomedical Electronics)

AU ANz N IUNIBINIAAN@ASLaraITIN e UoInU N15VINUYRWIle aueg

o

[
=

waznaile ﬂﬁ’mgmﬁaﬁw%éﬁamw i’fﬂwwywLLaw”'sLLUié’fgcgmﬁm%’umsi’mm%aﬂﬁﬂé
mwmaé’cyayjmlﬂﬁﬁamw NINNANFYYIUTUNIU nstuiinaaulwiila nstanusy
Tadin in3esnszanifalaliiii faudameila msdestuiernuvasndevesauls nsin
popAudsIAwTas

Introduction to the fundamental and terminology in anatomy and physiology.
Operation of heart, brain and muscle. Bioelectric phenomena. Electrode and
transducer for biophysical measurements. Bioelectric signal amplification. Noise

elimination. Electrocardiography. Blood pressure measurement. Defibrillator. Pace

maker. Protection for patient safety.Ultrasonic measurement.

01205451 N159Y3NYUATNITIANITNAINU 3(3-0-6)
(Energy Conservation and Management)

mmgﬁugwmawizﬁmﬁmwm’wm nann13veslsednsninnainulueinisuas
RNAIMNITU N13TIANTLNEN ﬂg‘wmaLLasszTaﬂ’qﬁ’UﬁLﬁm%aﬂﬁ’umsau%’aéwé’ﬂmu NSIANT
LLaﬁmﬁwﬁwé’ﬂmulummsLLazqmm‘Mﬂiiu nsaidnvasmanadaelondinuesnd
UszAnsnlussuuaudesann ssuUsEUIEALTouLaYsEUUUSUeN1A (0eiied) wewnes
PNEAINNTIU N1SHERTIY mmmsmsau%ﬁﬁuazm'i%'@mﬁwa”qmuLLazm‘ﬁLﬂﬁwﬁmﬂ
mwgmam%

Fundamental of energy efficiency. Principle of energy efficiency in building and
industry. Load management. Laws and regulations of energy conservation. Energy
Management and analysis in building and industrial. Technical aspects to use energy
efficiently in lighting system, heating ventilating and air-conditioning (HVAC) systems.
Industrial motor. Cogeneration. Energy Conservations and management measures and

economics analysis.
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01205452 Toans3uLsinasaniussuunanlWiInassuwasaiiing  3(3-0-6)
(Solar Inverters for PV Power Systems)

a;dﬂsajwé’ﬂiuizwwﬁmlvwijﬂwé’amuLLmmﬁmsj ydnMehuvedsasdunesiaes M
funnnanarnadenlsnuleasdunesaes mimuauidsirhuuuiamufidgen
LLazLLU‘U?J‘fﬂmju ﬂgiSLﬁﬁJ‘ULLﬁSNWWii’m‘ﬁILﬁIEJ’JGZT’eJQﬁUIGUa’]%’?JUL’JE]%LME]% NaNIENUTBINThaIy
I‘Uaﬁ"eA)uL’J’eJ%LG]EJ%GiE]?’]‘mﬂ’]WIWﬁ’]

Photovoltaic system key components. Solar inverter fundamentals. Solar inverter
sizing and selection. Maximum Power Point Tracking and flexible power control.
Regulations and standards related to solar inverters. Impact of solar inverters on power

quality.

01205461 N5 As1EAsTUUINANAGS |1 3(3-0-6)
(Electric Power System Analysis 1)
udidesFounndou : 01205352
ANSAUINNATVILVITEUUAIDEULAZSZUUS MUY A3 lnavasiran mamuqum'ﬂwa
voslvian Wesugaansn1seiddlaiin n133iAseun1sdnIee suvuaummsLayluauung
LEDYININVDITZUUNIAY
Transmission and distribution networks calculation. Load flow. Load flow control.
Economic dispatch. Symmetrical and unsymmetrical short circuit analysis. Power

system stability.

01205462 gnsuatinluszuulniiniigs 3(3-0-6)
(Harmonics in Power Systems)

QmmwLLawaﬁﬂuizuﬂw%ﬁwé’q uwastifingnsuedn nansenuanensuedn n1sin
g13u0iln WIMTzIuTERUEITIRN mimﬁwzaju@qm{maﬁﬂlmwulwwyﬁwé’q QUElRELY
g15udin

Quality and pollution in power systems. Harmonic sources. Harmonic effects.
Harmonic measurements. Standard of harmonic level. Harmonic penetration in power

systems. Harmonic elimination.
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01205463 amideialduaznstigednenssuusaminglvi 3(3-0-6)
(Reliability and Maintenance of Power Distribution Systems)
szuusmusliazanudedela fugiunudedela eumseslynuuagsuiinang
Foitaln snsiaudnues nsvssidiunrudedelavosszuusimuneg anvnlinindy yann
Ademeiesanlnwisiy NaNNITUITITNY ﬂﬁUo’]ti%Jﬂ‘U’lLLUULJHﬂ?WNL%@ﬁ@IgLﬂu
Quéﬂm\‘i
Power distribution systems and reliability. Reliability basics. Availability and
reliability indices. Failure rate. Reliability evaluation of distribution systems. Power

interruption causes. Outage costs. Principles of maintenance. Reliability centered

maintenance.

01205464 szUUMSHARIWANUUNSZIA2 3(3-0-6)
(Distributed Electric Generation System)
nswanllviuuunszarefudomy waluladvesnisuanliviuuunszaness walulad
NHUUFY TOURATWAITUY WU nsifeunanin nansEmumMamedavasn1swan vy
nsgaefmesruuT el msgydednuusanizussiuliivh auudeie auan
frdslvin n1sdestu nslvavedinan n3ndanses NS NYAENILATYSANARS
Introduction to distributed generation. Technologies of distributed generation.
Conventional and renewable energy technologies. Grid interconnection. Technical
impact of distributed generation on distribution system. Loss. Voltage profile.

Reliability. Electric power quality. Protection. Load flow. Smart grids. Economics

aspects.

01205465 AAINTIUNTTADIAIN 3(3-0-6)
(Ilumination Engineering)

uwiastidauas wasuasd sdlay mIdesaayagtu Tqun 3390-90 wiadamslvuag
arenigluenis ﬁa@imﬁa dfne Tsedeu Tsawsy Tsenu wWuau wadanisivuas
anamevonenms wu tdndes mslnasanaduudnm medansluasaincauy weda
nsluuasaTauiin

Light sources. Light and color. Luminaries. Basic illumination. Lumen method.
Point-point method. Interior lighting techniques, resident, office, school, hotel,
industry, etc. Exterior lighting techniques, floodlight. Area lighting. Street lighting
techniques. Sport lighting techniques.
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01205466 szuulniuasssuudygraluaians 3(3-0-6)
(Electrical Systems and Signal Systems in Building)
sruvuasmanasing seuulnadwn seuuifes ssuuiduiedd ssuuveatunien
wwdaarnidaliwidrses sruUBu dmsuomsatlvy
Fire alarm systems. Telephone systems. Sound systems. MATV systems. Lightning

protection systems. Standby generators. Other systems for modern buildings.

01205471 szuuvusudidoedu 3(3-0-6)
(Introduction to Robotic Systems)

N5ONLUY MTTATIEN mimw’;mmzmiﬁwLﬁummaaﬂalﬂvjuawﬁ nslefdnionius
‘mﬂmymaaumam'guaswamamg ﬂ’]i’mﬂ‘ﬁﬂ%’]\‘iéj’mﬂg@ﬂLGZi‘lJL‘U’eﬁ‘LLa%GT’JSﬂJUL;’] N1IAIUAL
AFIMEUY Sderiruuaz Tayan

Design, analysis, control, and operation of robotic mechanisms. Use of
homogeneous coordinates for kinematics and dynamics. Camera orientation. Sensors

and actuators. Control. Task planning. Vision and intelligence.

01205472 nsauguwainlasdy 3(3-0-6)
(Introduction to Dynamic Control)
Suiideadsunney : 01205312
szwﬂ%qﬁamumﬁawﬁ wuusiansUigiianiuy Mylsgnuigianiuy nsesnuuy

a

U3gfianiuy sruuauaNLUUNaTH Wndundaunanisal n1eenLuUTEUURALNANITM
ﬂ“ﬂﬁ%uwaimmﬁu@ﬁzwmuqﬂﬂL%aLfTu

Introduction to State-space system. State-space model. State-space analysis.
State-space design. Dynamic control systems. Observer functions. Observer system

design. Describing functions of nonlinear control systems.

01205473 N19AIVANNITUIUNIT 3(3-0-6)
(Process Control)
JyrfideaSeunnney : 01205312 wWiendouiu
NIAIUANNTEUIUNNS aaﬁﬂizﬂamaaizwmmmmzmumi FYUUAIUANN TEUIURUY
Tumeidosazuuuneios FEUUAIUANKUUN LBF mimUﬂmeJauﬂé’U msmuqmwuﬂau

(2N ﬂ’]’ﬁﬂ'ﬂU@NLLUUU%}UCgﬁ NIIAIVANLUUAINNTTEUY G?I/’JBEJ’Nﬂ'ﬁ%U'J‘LAﬂ’]’iﬂ']UﬂilIGLuE]‘G]a’mﬂiiiJ
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Process control. Elements in process control system. Discrete and continuous
process control system. PID control system. Feedback control. Feedforward control.

Adaptive control and predictive control. Examples of industrial process control.

01205474 N13AUANAIEABUNIADSTULIATTTS 3(3-0-6)
(Real-Time Computer Control)

WUZUITEUUIAIDTS LLu’Jﬂ']'lllaﬂﬂaﬂﬂﬁiﬂﬁllﬂmgﬁﬁﬂaﬂﬁﬁlLG]’P]% igUUﬁ'ﬁgﬂLLfJ'gﬁ"ﬁqLﬁu
dmfunsuszgnaluing1ae USNNINIMIUANLUUARTLAENNTYIINNT B8NLUUTFUUNAIAT
sEUUUURNT ﬂ1iL‘dUEJuIUiLLﬂiﬁ,J@J'GUU’mﬂWUWﬁWM%JUL’Jaﬁfﬁ\‘mﬁ%ﬁ”méjumﬁLstEJuIUiLLﬂiiJ

Introduction to real-time system. Concepts of computer control. Computer
hardware requirements for real-time applications. DDC control algorithms and their

implementations. Design of real-time languages. Programming languages.

01205475 n1seRnUUUsEULRsiadmIuRTaTesasiladnuaziafuy 3(3-0-6)
(Embedded Design for Instrument and Sensor Networks)
JurdideeSeunnniau : 01205311
umhwesszuuladndmiunieieiniosdiotauazisumes fuladmyio fasdyyio
Tnssasnandenainiesiieauasisumes SRR IIRVEAYY nnsdeansly wdevewsodietn
waziwuges 1Wslnneavedasisuazsulsinaea n13TnMnuANISAISAY N158ENKUY
TssasilUsunsuuaznsiluufofveseienieiniosdiotauasaius
Introduction to embedded system for instrument and sensor networks. Signal
converters.  Signal transmitters. Instrument and sensor network structures.
Recommended standards. Communications in instrument and sensor network.

Network protocols and protocol layers. Task scheduling. Program structure design and

implementation for instrument and sensor networks.
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01205476 TasstnguszamiisulasnssnAansnauLAIatauszand  3(3-0-6)
(Applied Artificial Neural Networks and Fuzzy Logic)

LLiJVILLaULLaB%mﬁ\W; mi‘mfﬁmmwzﬁqﬂimﬁ%magﬁugmssﬂﬂﬁamgﬂqmm%auawqwﬁmm
pamiATe Wendunnizaundn ngaaueienazmslmimananqueie szuuMsayINLAgIIATE
miﬂizqﬂﬁmiﬂmam%ﬂquLfﬁa nMsRTINAanT ﬂqmm'%lﬂisglwu%’mﬁm WUIAAVDY
Imwﬁaﬂazmmﬁw LW@gL‘UUVﬁau LL@ﬂﬂﬂlaijLLazLNﬂﬂ’]‘laﬁ ﬂ’]iLLWﬁlﬂﬁz"ﬂ’]?JEJy@‘lJﬂﬁjU
TasseUszamifisuwuuinnduunuil suudassuusaies mailaswnedssamiiedivlely
UIFINTIY

Matlab and Simulink. Derivative-based optimization. Fuzzy logic and fuzzy set
theory. Membership function. Fuzzy rule and fuzzy reasoning. Fuzzy inference system.
Applications of fuzzy logic. Implementation of fuzzy logic in engineering applications.
Artificial neural networks concepts. Perceptrons. Adaline and medaline. Back
propagation. Recurrent neural networks. Selforganizing maps. Implementation of neural

networks in engineering applications.

01205477 NsATUANLATEIININALAZNTEUIUNMIABABLTRALAD S 3(3-0-6)
(Computer Control of Machines and Processes)

S%UUﬂaNﬁ’JLG}a‘;ﬂ’JUﬂN paAUsENoUTRINISTIanLuUlneLlos n1seanUUUTZUY
muAuLuUlinelosreufinneinIua nsideunatuasuines gunsaiffugdmiy
ﬂamﬁﬁLma'gﬂ’m@umiagﬂﬂsqﬂﬁﬁébﬂﬂwﬂmﬁm%’uLﬂ%ﬁﬂiﬂﬁLLﬁzﬂizU’JUﬂﬁ N13AIVANLUY
Fedusilaglesmuauuuunsnglusunsdla mssiaeanszuIums

Computer control. Elements of discrete modeling. Discrete controller design.
Controlled computers. Computer interfacing. Sensors for computer control. Command
generation in machine and process control. Sequential control using programmable

logic controllers. Process modeling.

01205478 FTUUNSVINUIINAUYD MY UazuEUd 3(3-0-6)
(Human-Robot Collaboration System)

VUEUAAAMNTTN YUEUALAUDA N150BNLUUFIATUAL NMIUFFITLSITIYsEuae

yugun MSUSUNTNUEUA WAANToding NITuRUTeNYLLeT STUUAUALLSIANNE N3

Jouseduda nsUszInaAuTFUTE N1500NUUUMANNANITOL NNTATUANLEUAKAENNS

Uszgnaleauase anudasndenislynunueun
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Industrial Robot. Cobot. Controller design. Human-robot interaction. Mechatronics.
Sensor fusion. Force control systems. Force measurement. Force estimation. Observer

design. Robot programming. Control of robot and real-world applications. Robot safety.

01205479 Sumafiinvasassndsdmiuiaanslnin 3(3-0-6)
(Internet of Things for Electrical Engineering)

ﬁugmmsﬁlamiﬂlayja \ASorERoufinges Aenssunisdeansliasszevdu ingens
uAna LLﬂBﬂ’]ﬁﬂﬁ%ﬂJ’laNaLLUUﬂ’@:NL@J‘ZJ amﬁmaﬂsimLLasdeﬂ,mﬂaasuaﬁumaiﬁmmaiswﬁa
éh%’uguwé’ﬂa%s fnuAuLUUSIaTEE 2993Bidnnsednduazasasrduingdmiugunsal
deunaduinTorsfumesidnuosasinds iz‘UUc]’m”aefm%’uqﬂﬂiafl,ﬁz?'am'al,ﬂ?aﬂw
Sumotiinvosasand miﬂizqnéi%amm%sdwamaaaiiwﬁaﬁumuﬁm’immsm@Lﬁﬂwiaﬁﬂﬁ
AFINTTUITUUAIUAY Arnnssusruulirinfds wasimnsudeans

Basic data communication. Computer network.  Short-range  wireless
communication engineering. Personal area network and cloud computing. Internet of
Things architecture and protocol. Smart sensor. Smart Actuator. Electronic circuit and
radio frequency circuit for Internet of Things devices. Embedded systems for Internet
of Things devices. Application of Internet of Things in electronic engineering, control

system engineering, power system engineering and communication engineering.

01205481 N15UTZNIANINATNA 3(3-0-6)
(Digital Image Processing)

mi%’ugiﬁ’ﬁﬁ%wuwj M3guAMLAzNITATDULNY ﬂ’]i%JU?:IﬂWWLLazﬂﬂivLGTﬂJ’]ﬁ?f\m’]W
wdesdlolUsunsunsUszananimibesmy ﬂﬂiU%UUEQﬂ’]WIHI@Lmu@ﬂ‘ﬁuﬁ A15AS99TUTOU Ly
ALY LLaSEU’il’Nﬁug']u AIFRARENATNRAZNISAUAT AR MsUsEIIAMNAUFIWINGN
nsUszananIwd nisudasnm madfudganinlulamerud msgeuueunin nsUszenaly
numsUszanannludagiu

Human visual perception. Image sampling and quantization. Image sensing and
acquisition. Introduction to image processing programming tools. Image enhancement
in spatial domain. Detection of edge, line, corner, and basic shapes. Image
segmentation and thresholding. Morphological image processing. Color image
processing. Image transforms. Image enhancement in frequency domain. Image

restoration. Current image processing applications.
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01205483 nMsUsEInanasNsaeansIaviAY 3(3-0-6)

(Video Processing and Communications)

vinyareINsAea TN muazlnsviny ngufasaume wuuTIaedveITEUUNITIaNTY

aa o ¢

YDIUYWY NISUTHANNARITEAU Nsiunsiannlaglynisulas sUuuuIiviAuLaznIsLNY

v Aaa o

ANSYNHIBYNIRYAY NITLUISUAIANAULALNISUTEUIUNISHAABUN NITLUNTHAIAYI AU

[y Y

WasuuUasanale snsgiunistuseintia N5UEUIANAGAUNNALATIOUA NATEYLDY
mamuRuATuRanaIalunmsdeasiRvim Farmiuduesidauanaiounslsany
Fundamental of visual communication and television. Information theory. Models
of human vision system. Bilevel image coding. Transform image coding. Video
formation and representation. Video sampling. Video coding and motion estimation.
Scalable video coding. Video compression standards. Stereo and multi-view sequence

processing. Error control in video communications. Video over internet and wireless

networks

01205484 nseuivasnauNImasdmiunsUszend ldeusIuAIN  3(3-0-6)
(Machine Learning for Image Applications)

A1SFUATNULAZUAAINANTIN mﬁmﬂﬁmwﬁugm mwwmamamwﬁau AND5UNLAIN
ﬁugmmiﬁaug%am%mamﬁama% maﬁau;}uamamﬁama%uwﬁ@ﬂﬂaau miﬁauisum
muﬂama%uwlﬂﬁrzjaau ASUUSEILATH mif;ummwLLazﬁ’mqmﬂumw mnwﬁmjmmz
NI5IATLUN

Image capture and display. Basic image handling. Image pre-processing. Image
descriptors. Machine learning basics. Supervised machine learning. Unsupervised
machine learning. Image segmentation. Searching images and objects. Clustering and

classification.

01205485 mﬁmﬂzﬁmwummié’ﬁﬁ 3(3-0-6)
(Image Analysis and Recognition)
JeiigaeFounnnou : 01205481
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Advanced image processing programming tools. Image transforms. Image formation
physics. Image pre-processing. Image segmentation. Feature extraction. Shape
representation and description. Object recognition. Introduction to image

understanding. Current object recognition and image understanding applications.

01205486 UfuRn1s3aanssulnusegs 1(0-3-2)
(High-Voltage Engineering Laboratory)
Suideaiseunnay : 01205356
UFtRmsiAeiy L%‘I@\‘i‘ﬁlL%EJuSLu?JSUﬁﬂ’JﬂﬁiJIWV:JIWLLﬁ\‘iE,;N

Laboratory experiments on topics covered in High-Voltage Engineering.

01205487 UuANIsN1sIATzAszuulniamas 1(0-3-2)
(Electric Power System Analysis Laboratory)
udidesFounndou : 01205352

UfTRmsiefumsiesgszuuliviiimds | uaemsiesegnssuuliimds |
Laboratory experiments about Electric Power System Analysis | and electric Power

System Analysis |l

01205488 UURN1INITAIUANNTEUIUNT 1(0-3-2)
(Process Control Laboratory)
JuniideeiFeuanniou : 01205473 visewdeufiu
U uRNsdmsuIvINITMIUANNTEUIUAT
Laboratory for Process Control.
01205489 nannsiseusidednuazn1sussena 3(3-0-6)
(Principles of Deep Learning and Applications)
AMIIWNTIBUTTaATE uuaRnnIsaTlieanIIuIe ndnyaniniougdedn
Tasseuszam lassnetszamuuuaouligiu lasmisdsyamuuuiug msdfulieads
AnesnaniBen n1sSeusuuumelou mavilnAewaveslunanisfousidedn nsUssgnaly

N9ANUNNTFITING MIFINFLIA NINTIRERUIRY UATNITIATILNAIUFEN
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Overview of machine learning. Concept of predictive modeling. Fundamentals of
deep learning. Neural networks. Convolutional neural networks. Recurrent neural
networks. Fine tuning deep learning models. Transfer learning. Implementation of deep
learning models. Applications to object recognition, speech recognition, object

detection, and sentiment analysis.

01205490 dunafnen 6
(Co-operative Education)
nsUftRnuluanulseneumsludnuvaeninnuiaam delvlaUszaunmsnanms
lUUitRnuiiladuteumnedwmivanvduianssu v
On the job training as a temporary employee in order to get experiences from the

assignment for Electrical Engineering

01205491 Taseauddanssulnia | 1(0-3-2)
(Electrical Engineering Project 1)
FundideaSeunnniou : 01205391 wiandauiu
nsisurlassuiivadlaluaaimnsslim

Initiation of interesting project in Electrical Engineering.

01205492 a1z ddnssulnfnfgs 3(3-0-6)
(Selected Topics in Power Engineering)
Anwvefiunaulavndimnssuluvimas

Study in selected topics in power engineering.

01205493 L‘%a\‘iLQW"I&‘VI'N?Jﬂ’JﬂSﬁSﬁ%UUﬂ’JUQNLL@&‘Viuﬂuﬁ 3(3-0-6)
(Selected Topics in Control System and Robotic Engineering)
AnwirhvefiuaulaluavifnssussuuAIUANLAL LU

Study in selected topics in control system and robotic engineering.
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01205494 Boaaniemainssudeasuaziadatiedandes 3(3-0-6)
(Selected Topics in Communication and Intelligent Network
Engineering)
Anvhveiuaulsluauiimnssudeasuasiasenedaases

Study in selected topics in communication and intelligent network engineering.

01205495 Sauanizn1dAnssudannsating 3(3-0-6)
(Selected Topics in Electronics Engineering)
Anwrhvenuiaulaluaiviienssudidnnsaiing

Study in selected topics in electronics engineering.

01205497 duuun 1
(Seminar)
nmsiauelazeiuemvenuaulamamnssulnvilussauUSyans

Presentation and discussion on current interesting topics in electrical engineering

at the bachelor’s degree level.

01205498 Usymiiiei 1-3
(Special Problems)
nsfnwwazauaMaImnssaliissiudianes wasSeutsadeuduseny
Study and research in electrical engineering at the bachelor’s degree levels and

compiled into a written report.

01205499 Tasserudanssuluiln 2(0-6-4)
(Electrical Engineering Project II)
AundideaSeunnnou : 01205491
nsilassdmnssulvinlndnse

Accomplishment of Electrical Engineering project.
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- 3183YIUINT
01205201  Feanssulrindosdu 3(3-0-6)
(Introduction to Electrical Engineering)
fﬂﬁLﬂi']%ﬂ/?’]ﬂf\]iﬂi%LLﬂ@iﬂLLﬁ%ﬂi%LLﬂaéﬁl Lﬂ%‘aqri"nﬁmiv\h/ilywLLazmﬂsga’m llE]LG]E]%LLﬁ%ﬂﬁ
T euas szuulwanue ssuvasrids wissdtenislivi
Direct current and alternating current circuit analysis. Generators and their uses.

Motors and their uses. Transformers. Three-phase systems. Power transmission system.

Electrical instruments.

01205202 UfuANsIAINgsulai | 1(0-3-2)
(Electrical Engineering Laboratory I)
JuniidieaSunnau : 01205201
UfTRnsiefudesiiseulidvimnssuluvindesnu

Laboratory experiments on topics covered in introduction to Electrical Engineering.

01205301 293snvanazlulasneulnsiass 3(3-0-6)
(Digital Circuits and Microcontrollers)

FPUUTIUIULAZ ST RYANARUUYEU N1T0BNKUUNITATINLATINALLAZLTIAIY W7
A1l LA3899nsaaIUE N15e8NRUUATINZEsERULUUUsSEaUnaasluUsTaI e
w3addlownuensawisuazserwisdmiulilasnoulvsaaes amﬂmaﬂﬁmmzqﬂﬂia}iau
yeveslulnsneulnsaass Gf'hLL‘LJaI‘tJiLLﬂiJJLLaziﬂiLLﬂiaJGliaf\]LLrTﬁ]quﬂ‘Wi'EN faduaay
JEUUTATINIE m'i(fllaﬂizmustl’e}ﬂ’qﬂﬂiﬂjmiﬁamiuaﬂﬂi\ﬁhEJ‘*JE]?,J”a

Number systems and codes. Boolean algebra. Combinational and sequential logic
circuit design. Karnaugh map. State machine. Synchronous and asynchronous
sequential logic circuit design. Hardware and software development tools for
microcontroller. Microcontroller architectures and peripherals. Compilers and

debuggers. Timer and interrupt systems. Interfacing of devices. Data communication

and networks.



01205302 Uuanisisashdviauazlulasnaulnsiaas
(Digital Circuits and Microcontrollers Laboratory)
JuniidieaSunniau : 01205301
UftRmsdmsuiruidinsasidrauarilasnoulnsaiaes

Laboratory for digital circuit and microcontroller.
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BATVFITUZOIMY oo s e s s sesenen SHABITVFIAUZOEY e
TR (TDnneFinen) 1(256...) 2 (256...) 3 (256...) 4(256...)
AANTFANEI $in Uang 0958u Find Uang f93au $in Uany a938u $ind Uang
i fnaanziden
AZUHKRAY
Haefingan
GPA
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