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01205202

01205203

Aansan idaegu 3(3-0-6)
(Introduction to Electrical Engineering)

ANTALATIEANTINTLLARTILAYNTLUNEAL  LASINIA WRILAZN1T 59T HaLnas

UREN1S 599 NEBUUAY SeuUaNNG SYUURITAY WrEasiantsia

Direct current and alternating current circuit analysis. Generators and their uses. Motors
and their uses. Transformers. Three-phase systems. Power transmission system.

Electrical instruments.

Ufinnsdeangan Wi | 1(0-3-2)

(Electrical Engineering Laboratory 1)

¥

AxfidiesFeuninan : 01205201
UfriRnnsfentuGeiBeulisimnssniinds v

Laboratory experiments on topics covered in introduction to Electrical Engineering.

AlannIafindamsudmnIsnanfaaes 3(3-0-6)

(Electronics for Computer Engineers)

o/

m@meﬁmﬂmummuéﬁ@ 1995 lalan ABanTzus n1TulasnseuaMNady way
AU AINTEUR WRIRTI NTIUTAFADSUUUNDN NTIUTHADSUUUFDITIT  N19FIRT
INIFIINLULATNLDN 19952818 IIFVYIYNTRI WITNAN waed NAuNasy a1

want] gunsoluazaasBiannsaindinas

Solid state materials. Diode circuits. Rectifier and AC/DC conversions. MOS transistors.
Bipolar transistors. Switches. TTL circuits. Amplifiers. Power amplifiers. Pulse circuits.

Latches. Flip flops. Operational amplifiers. Power electronic devices and circuits.
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AEnnsefindialy | 3(3-0-6)

(General Electronics I)

4

a Aﬂy 14 a a
WHARANNTIHED99995 (WA 29AUTZNBU99S NOEEI995Ua2N193LAT12H
B9ALSENIUEZANNANTH ANTABIAnnIefinduasian (nlanuazasasinlan uwiss

AUVINAITNAN AN LAZNTEWA AI2ALILNBIATIINNTG

Basic concepts of electrical circuits. Circuit elements. Circuit theorem and analysis.
Energy storage elements. Electronic properties of materials. Diode and diode circuits.

Electronic voltage and current sources. Operational amplifiers.

AEnnsafindialu I 3(3-0-6)
(General Electronics Il)

NINUBRADSULUUNDIIT  NITUTAARSNANUINULUNAE NT5 (LUBINITUTAGDS
WUL9IRBINITUATNITINIRDY ATLNAVBIWITIINATING  A1TDBNULLNITUENY

‘W’I‘i’“liflLm@%LL@ZU‘EZLﬁuT‘HﬂW‘E@@ﬂLL‘LI‘LI PUIENTITHEINIITIIN

Bipolar junction transistors. MOS field-effect transistors. Transistor bias circuits. Circuit
modeling and simulation. Logic integrated circuit families. Amplifier design. Design

parameters and issues. Integrated circuit building blocks.

UfiiRnssiannaeiindialy 1(0-3-2)
(General Electronics Laboratory)
ANADIEEUNINDN 01205205 HIDNIANU

UfifinsifieaiuEeiiBenbanailnnsefindialy | uaz Il

Laboratory experiments on topics covered in General Electronics | and Il.
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NN93LATI9T5 (WA | 3(3-0-6)
(Electric Circuit Analysis 1)

o LLuqﬁmﬁuﬁmmemﬂ B9AUTENDUINGT WITAMNAMWNM  Unasnidia(d
B85y MOUHN9TUATNNTAATIZA NNSALATNZA IANALATLHY N9 TEnY Ngul]
A9 B9AUTTNDURZANNAIN 19995 UAUNTIURzEUFUaD Foyeynouwgulad
wHHAINILEeS n15Aiseddy sy s ininnsruaaduluanuTAefia 19951189

NILUNERY WITTHTHINE

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.

AN93LATIZIA995 WA 1] 3(3-0-6)
(Electric Circuit Analysis 1)
FufideaBeunnnan : 01205211

AN ABIFOUUALNITIATIEA IHTZHNUIE N NIFFI999298 N1TRAURUBIEIAIIHNE
Nﬂﬂ’ﬁLL‘UZN’N’Y]JZﬂsﬁLLﬂzﬂ’I‘jﬂiZElqﬂGﬁ%TuﬂﬁiaLﬂﬁﬂz‘ﬁ%\‘i@‘i LT B L UUTURYNITRNA

W95 WITHA ndpulas 29959eaBIedin-aan

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.
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01205216

01205217

1AD. 2
Ufjiinng99a5 win 1(0-3-2)

(Electric Circuit Laboratory)
A AfBIEYNNINDY ¢ 01205211
UfriRnnsfennuEeiBenliisnisinenziasas i |

Laboratory experiments on topics covered in Electrical Circuit Analysis I.

nsidsullsunsuranRamasdmsuamng win 3(3-0-6)
(Computer Programming for Electrical Engineers)

waAANIATIs NammEnlUsunsNBelAsea31e NMsAruANaIeN Weridu wan
AU A9T BNYITUATANIRENDTE N1TIAFULLLNNTIUIELATRIEEN NTUITTHIANA
windoya nnsBesivden undnes s1anisles TaseadegUdulil nsfumn s
a o o

BENANAL

Computing concepts. Structured program development. Flows control functions. Arrays.
Pointers. Characters and strings. Formatted input/output. File processing. Stacks.

Queues. Linked lists. Tree structures. Searching. Sorting.

AR aRSAFNTTH NN 3(3-0-6)
(Electrical Engineering Mathematics)
ArTifeaBennnnen : 01417168

wyBnduazsruuanns@adn UsgRunees aosliudeisann mavinlflugesis
210 Uanfnagouniely. n19ulasiBaldn AanYmzaNIZLaZNABSANHIRNTE
mavin udunuecys nsUszgndiftedamimematmenziiganisiaansss i

n3ALAszAIBesalaY 35 BedaaadmsuRradinBadu n19Usrgndatideiaiaa Ty

Arnggu Wi

Matrices and systems of linear equations. Vector spaces. Orthogonality.
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01205218

01205221

uAa. 2
Orthogonalization. Inner product spaces. Linear transformation. Eigenvalues and
eigenvectors. Diagonalization. Applications to optimization problems in electrical
engineering. Numerical analysis. Numerical methods for linear algebra. Applications of

numerical methods in electrical engineering.

FLUUANAIUALAD R TIIDIAU 3(3-0-6)
(Introduction to Power and Communication Systems)

SHUURBESUUULENE R NLAYAATA tARadne sy sruuTnaAmiuuSaRe nns
%@NW‘?%@H@LL@:@HLW@%L&@ nsaeansmnafien aelesiuas sruuResisTuauan
nganeniaieans dydnsoiuazgunaoiszunlii wnunwdAeY nngensnY
WANN ANFBINITINanuAzFnUsznauInan A19UFUdgeinUsTnauf1ae srul

Tasiuiin szuunissieanediu. ngraneaElasadeeasszuu i

Analog and digital communication systems. Telephone network. Cellular telephone
system. Data communication and internet. Satellite communications. Optical fibers.
Future communication systems. Communication laws. Symbol and equipment of
electrical systems. Single-line diagram. Energy conservation. Load demand and load
factor.  Power factor improvement. Lightning protection systems. Grounding system.

Safety laws related to electrical systems.

AFNTTHIANUIAN 3(3-0-6)
(Telecommunication Engineering)

29AUITNBLYB9TUURDENT 1Adedelnadmid ArmnTsndiunmnistd fysyiniuenuy
ABNUAZAAYIA N1TNAIFYYIWULLITENER N1989K1 Bnandoya Fananalunig
AN NITADEITANDUT NITRDNITNIUANITALN NITARFITVIILEY N1TADATTNIN

f8inde NsReansiaya

Elements of communications system. Telephone network. Traffic engineering. Analog
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01205231

01205232

uAa. 2
and digital signal. Pulse code modulation. Transmission. Data rate. Transmission media.
Mobile communications. Satellite communications. Optical communications. Power line

communications. Data communications

WITuarITULBRNNTaRng | 3(3-0-6)
(Electronic Circuits and Systems )

ArTifpaBeunnnien : 01205211

aunsolansfiedanin AnunzaniznasuausIiuuazAEiensgUna0iBildnnseing
MenTzilaanuUUNesAdnnsaindingusznaudaslalon  naBmans
ADTIUAINIBAABSHAFUIN 2995 (LLETNIINBAADSUAZNNTAATI AR QYY1 04
PNALENYBINT U FADS N@‘smwﬁugm ﬁ%“ﬁlf—ﬂﬂL%d@?WLﬁuﬂ’]‘jLLNZﬂﬁiﬂizﬂqﬂGﬁu
2999 Bz [HIB9AU 199528nEna e it s T B TAeS

Semiconductor devices. Current-voltage and frequency characteristics of electronic
devices. Analysis and design of basic electronic circuits including diodes, bipolar junction
transistors and field-effect transistors. Transistor bias circuits and transistor small signal
analysis. Basic amplifiers. Operational amplifiers and its applications in linear and

nonlinear circuits. Multistage transistor amplifiers.

NNIDANLULNITAIVNAUNLATING 3(3-0-6)

(Digital Circuits and Logic Design)

FLULIMUINUALIRN REANALLLYAY YANNT9N198BNLULNIIATINUTITANUAY
299953nzBedangd15e50 n1seenuuuaeesiaeliasl wannisn1seenuuy
wasnsnsduaidunarwasnssnziuaiduaniagy ANTRBNRULNATATINT IS
Waanuur®u N1998nwULMTRTInsivaFuLLLUTE A nauas [Nl seauaan
29as9mAAanTz ey aunsoinsanzuuulusunssliiniadedonduasasue
weden maunzsig WlUsunsnaenRuaediiedisennuunisesiava

Number systems and codes. Boolean algebra. Combinational logic design principles and
practices. Logic design by using Karnaugh map. Sequential logic design principles and
practices. Logic design by using state machine. Synchronous and asynchronous

sequential logic design. Various families of digital integrated circuits. Programmable logic

devices. Interfacing with analogue circuits. Introduction to computer aid design for digital
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01205252

01205291
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logic design.

ANTUL RINUNAINLATDINA (WA | 3(3-0-6)
(Electromechanical Energy Conversion I)
FfideaBeunnnan : 01205211

WARIFWNINNANTH 2995UHAn nanulman Wiuaznsudasiunasesuna i
WA IUUATNAIIUIIN NANATBIINTTRANY U LATDITNINTLUARATI FTN1TTNAN
HOLADSNTZUANTY ABNITATLANAINHIINDLADSNTZUAATY LATDIGNINTTURFAL

NOBUATN1TIATITINE LU RIUNAAE LATEHINE

Energy sources. Magnetic circuits. Principles of electromagnetic and electromechanical
energy conversion. Energy and co-energy. Principles of rotating machines. DC
machines. Starting method of DC motors. Methods of DC motors speed control. AC

machines. Theory and analysis of single phase and three phase transformers.

seun A A AT 9 3(3-0-6)

(Introduction to Electric Power Systems)

AfifiesBeunirien : 01205211

Physics of electricity. Basics of alternating-current power. Basic concepts of electric
generators. Electric loads. Power transmission and distribution. Overview of power
system performance including reliability, security, stability, and power quality. Concepts

of power system operation and planning. New technologies in power systems.

ANl 1(0-3-2)
(Electrical Practice)
maRnsmusadugunaniiiyagmuazniaisas Wi

Workshop practice in basic electrical equipment and in wiring installation.

UfiRnsBiannasinddmsuiansnenianes 1(0-3-2)
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(Electronics Laboratory for Computer Engineers)

FufideaBeunnnen : 01205203

UfrianisfennusediBeubindidnvssiinddmsuimnsnenfiomes

Laboratory experiments on topics covered in Electronics for Computer Engineers.

nashananas nlasreulyisians 3(3-0-6)
(Digital Circuits and Microcontrollers)
FufideaBeunnnan ;- 01205231

FLUUIMINURLINE NEATIALULYAN N199BNLULNITATINBINTHUAIZIATAL
ATl LeEeednaanIue NseBnLLUATINHBISRLLLLUT AT ATuAL T
Uszauiaan iansflaimuiandauiuazsanduaidmsululasnenlnsainns
aanilnpnssnuazgunsnisavinenslulasnonlnsaians saulalisunsnuas
TUsunsumsaaufiqaunnsss faqunauazsyuLindanay nssielsyamnsgngnd

nsfeansuarlassneiingg

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.

UfiiRnnseshaiauasulasneulnsians 1(0-3-2)
(Digital Circuits and Microcontrollers Laboratory)

iidpedenannen : 01205305
UfiRnsamsuanuUfifcsesaaviauaznlnsrenlnsaaes

Laboratory for digital circuit and microcontrollers.

Ny AT LU 3(3-0-6)

(Signals and Systems)
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AfifiesBeunnrion : 01205212 WianSanriu
éf’fgfyﬂmmmmLﬁmm:ﬁi@imﬁm UAZWIARANITAATIERNITULAY TULIBILAULAS
Trudsmuoan Meridudnalan aynsuyiBes nsuan)Besd nsulasaanouaszd
nauinsindedny nanasresENnIaBESLaaNnIanasindLfleslna 0
wilas nsUsrgnddmanuazszuy wadaunnind lunsimsnsidaynyiouay
Uy
Continuous-time and discrete-time signals and transform analysis techniques. Linear
and time-invariant systems. Transfer functions. Fourier series. Fourier transform. Laplace
and z transform. Sampling theorem. Solution of differential and difference equations
using transforms. Applications of signals and systems. Modern techniques in signal and

system analysis.

pnshazdudszgndamsuieansiwin 3(3-0-6)

(Applied Probability for Electrical Engineers)

AridesGEauninan © 01417168

o P \ < | & A ca & A P =
Fanadzasanmdnianiu ansheandudSeuly mgnsoifidudassdadu n1sassd
@A P o (PN o ! ! pry ! o A o !
dudaserian doudaduien dautlsgueeiies Ataands Merdueasdaulsgy n1s

I
v A A

A dl ! ! o ! ! LA o
LWﬂLL@QNN@HT?J WWWWWWQQNNEM\E"U @‘Llﬂﬁ@]']LLUﬁTZ\INLLNﬁﬂ’T’iLWﬂLWG’iQN Warifuansda

{ o [ 4

utlsguaasda daudsguinidudassriani nwedgy HerTFUAaANRA NS NaTa

ypssuLsguiiinaaszsiniu nouigingaiunan

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. Random vectors. Moment generating functions. Sum of independent

random variables. The Central Limit Theorem.

o

nTUTENIa Ny YIURaNa 3(3-0-6)

(Digital Signal Processing)
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Foyamlisedearazuy msulasidesuaznisulasyideshisaias ns
wasd nsfnsiegiedyyisuaandeiiies n1aiastzdnisulaseeeszuu s
Wasnulasmaeandadn Tassanansszuninanldsaiios n15U5vg N9
UarHady o 10dAaNa
Discrete-time signals and systems. Fourier transform and discrete Fourier transform.
Z transform. Sampling of continuous time signal. Transform analysis of linear time-
invariant systems. Structures for discrete-time systems. Digital signal processing

applications.

UURN1TUsTHRad Ty 0RaTIa 1(0-3-2)

(Digital Signal Processing Laboratory)

Arides@uuninan - 01205314

NNIVNARNATATUDANULUNFINIBIULUAFTYA N1998NULUNIINTBILLLNAADL
NUANANNAFINNA  UWATNITEDNUUUINAITNIDIULLNAADL AU NN ARDTIUA WaNTT
wasiEefunusanise nsUszgndliounisussanadyyiunanadulasemdi
vinanlalutlaqiin

Experiments for digital filter design. Finite impulse response filter design and infinite

impulse response filter design. Fast Fourier transform. Currently interesting projects in

digital signal processing applications.

ANFRANULLLAYNNTVIN AARKANTUTENIA Ty Y1 0uRATA 3(3-0-6)
(Digital Signal Processing Design and Implementation)
AfifavFyuNIned : 01205314

TTUVUITHIRNANY Y1 UWARVAUALLAZDINS (HN1TWENLET N199BNLLLNTINTBILLU
HARBUAUBIBNAAdaNUIuAT NABURUBIBNARA 1A N1ulamiBesisafiasuay
nsvin AN anIsuU a3 edunusaniEe N1IRMUITTUUSTNIaNAF T Dl

AANALIA1939 FONTAENTINAIUTLNIANAN Y YIRARYIA N1TDANULLENITALITIAY

FAWALITIBITEUUUTEHIRNAN Y Y TTHLIRIAI

Digital signal processing system and development tools. Finite impulse response and

infinite impulse response filtering design. Discrete fourier transform and fast fourier
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transform. Real-time digital signal processing system implementation. Digital signal
processor architecture. Hardware and software design of real-time digital signal

processing system.

WANNTRDAS 3(3-0-6)
(Principles of Communications)

FufideaBeunnnen - 01205311 uaz 01205312

-4

U2 BINYYIUUATITUY MIUNATHIBINTY Y UUATUNUSLYNFAYBIBYNTHI TS
a o ¥ o & & = = =) 3
uaTHANITuLRIEeS N1snandeytyiauuienzaean widd Aead ieaead oWy
& A 3 A & o/ = 3 2 o/
Euilianidn wariifn dyaimsunaulunisdsasuuuuauzfan nguinisin
fapdvnslurigduaznisuasiten nsnaF g M HLOUAHAZINEIUEDS NS
ARRY Y HULUNAFUDULADN N1TNA1A Ty WIFaNad (RTEN) n1snandnyey1od
WLULAAEY  (ALBN) N9Yinandey o NNSYINERATY sy IsLULLLNIEAT (RRBN) un

a !

BAgafuaady N1TUNInTrattaaNIne daulsznaumlasaniarnisdaans

9

AWML NNSREETT  LBILEN

Introduction to signal and systems. Spectrum of signal and applications of Fourier Series
and transform. Analog modulation, AM, DSB, SSB, FM, NBFM, and PM. Noise in analog
communications. Nyquist’s sampling theory and Quantization.  Binary baseband
modulation. Pulse analog modulation. Pulse code modulation (PCM). Delta modulation
(DM). Multiplexing. Time-division multiplexing (TDM). Introduction to transmission lines,
radio wave propagation, microwave components and satellite communications, optical

communications.

ATREANT DY ALALIATENY | 3(3-0-6)

(Data Communications and Networks 1)
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umineesnisioasdoyauaziadatng aonilnanssuiaiadneuuuiy innsianIg
Aasiouuugasiagauaznisdesles wudiasinisssishussetneioys n1adeans
wudndmanante  nsdadumeluededneiioys nsmruanansiaya A

Wupszasiaya

Introduction to data communications and networks. Layered network architectures.
Point-to-point protocols and links. Delay models in data networks. Multi-access

communications. Routing in data networks. Data flow controls. Data security.

nsReansiayalaziAFadng | 3(3-0-6)
(Data Communications and Networks 1)
AAdaaBeunnnan : 01205327

wnoiRtuarannnenssnredAzediedaya LATENLUAUNTN NTATHIINIGTIL-
Wisnis nsliteuazniadmusianiiod inouAsniadindels nnadmduniouay
NNFIUAUNDIIAD N13AWANNTT NALAZNISTHIN LaZINTABAINSUNT HITY
WA 7 AnEAsedAEedtY SARUARTY N1TINMUAMIALDENLULLAT DY

ANTTANITUS NN

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.

[

AAFanTIN Wi 3(3-0-6)
(Electrical Engineering Materials)

Taseadnenedan aniinteMineedas auifnausmaneedan auifinieussn
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gpamaanazuiia nslszandlidan iwansollindngs

Structure of materials. Electrical properties of materials. Magnetic properties of

materials. Optical properties of materials. Electrical conductors. Introduction to
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semiconductor devices. Superconductivity. Solid, liquid and gas dielectrics. Applications

of materials in electrical power devices.

WITUATTEULBENNTRAng I 3(3-0-6)
(Electronic Circuits and Systems 1)

ATideaeunnrion : 01205231

ﬂ’]‘j(ﬂfm_lﬂuﬂ\ﬁL%Qﬂ’)"lﬂﬁlﬂ’ﬂﬁﬁlﬂﬁ LN LL@x’N@‘jﬂﬂ’mVi@’Wﬁ%‘H NARALADS 9999
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Anuzianizeeseatuant svesnsaseatuaniuuundndn n1sAAs1eisTuL
Tannaunway 1993eea8aanasuuuliuus gunsalBidnynasindiias
Frequency responses of BJT, JFET and multistage amplifiers. Miller effect. Current mirror
and current source circuits. BiFET, BiIMOS and BICMOS differential amplifiers. Op amp
characteristics. Op amp active filters. Negative feedback system analysis. Tuned-

oscillator circuits. Power electronic devices.

UfiRn1sBiannIeing 1(0-3-2)
(Electronics Laboratory)

ArfidesBuuninen : 01205231
Uﬁﬁ@]ﬂ"l‘ilﬁﬂ'}ﬁuL%ﬂ\‘ﬁ?%L%f:lu?uﬁﬁﬂ’]d@‘nm:‘ﬁ:uu@Lﬁﬂ‘ﬂ‘i@ﬁﬂ?\? |

Laboratory experiments on topics covered in Electronic Circuits and Systems .

¥V

UURN1sBEnNIain &g 1(0-3-2)
(Advanced Electronics Laboratory)

AfifiesBeuniren : 01205332
UAtRnafgaiu@asiiviaianedinnbidnnseing

Laboratory experiments on updated topics in electronics.

ARnvTaindanuzaali 3(3-0-6)

(Solid-State Electronics)
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AfideaBeusnnan : 01205231

aonilievfiunsielsrfivgansfiedain Taseadnounundseuaeendn Aa1n3
\Jassiunamquiaieusinsesansiviainluaniazanna nsadeudingaessmnzly
819f9dqsin AonsideasiAnenssaedaanafiedann nauBainessoufenasdn

NIUB RIS HAFUIN (WAL R

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.

Tulaswsigaisas 3(3-0-6)
(Microprocessor)
AdaaBeunnnan : 01205232

uminaaslulasinaiaaiaesd laseasneaaslulaslnsoainnd nisdeulusungs
Usznay waladudaldrans ngAINen daudalaraiusidiniiesan n1s
ﬂﬁzﬂqﬂsﬂ%TNTmﬁTWﬁme@%Tm:uuLﬂ‘%mﬁ@ naUszgnd s insisaees iussuy
fn R

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.

Ugianslulnsinsimaaes 1(0-3-2)
(Microprocessor Laboratory)

Apiideadenannen : 01205335 vidanianii
UAtRmafeaiudasiidenbinlasinaemens

Laboratory experiments on topics covered in Microprocessor.

ﬁ:umwammmmf‘mmum 3(3-0-6)
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(VLSI Systems)
A FipNFENNINgN © 01205232
nuiuarzluuuresnaanIdanes nsadnanadnes walulagasessonuay
ATUIUNITNASR  IATALAZINUFAAINIUNITEDNUULNGTIIN N1TATAATTNTTONE

Aﬂl = o 1 v
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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.

Aannasfindgaamngss 3(3-0-6)
(Industrial Electronics)
FNFRIEYUNINDY : 01205231

9sBRNNTalnddmiuntawandnlud® avaanissudoya gunsolansfiefasin
Ands gUnsalBunALAZIT WA IMSINITATLANTNERRIANTTN TANNNTATIN
PD9NITBDENNTBANFIAT 2999BENTTUTUULAANTA 29935u aaiHszAULTIu
nIzuARs WesBuesimaiuarsadrinlednaan 2993AUANF M UNDLADS
NTTUEATY NBLABINTTUAFAY UATHBIADSAINILIRQUITaIANIAY Yuaud

ARFTNNTTNUALNNTADANTIENINIATEINTNATIRTYY

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.

AR AN SN (A | 3(3-0-6)
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(Electromagnetic Fields and Waves I)
AfifesBeunarien : 01417267

a '3 '3 a o o o o a & a
NMFAUAIISVILINIABDS N‘LA’INTWW"IN‘E‘IG] PN LNENRINTU W’JMWLL@‘:\EWT’JL’NT‘IW‘jﬂ AITNG
ATZUANTITNIULALATTHT HALRALVBIFNNITAIU /LA LTI% NuWNLLNﬂﬁTWNLLW@ﬂ

A ° o | & A o
AITHIRRETIUT NTEUFNTTNTEIA ﬂHWNLLNLWNﬂT‘V\IﬁqWLLﬂﬁquLfJﬂq NHATIULNNBLIN

Vector analysis. Electrostatic fields. Potential and energy. Conductors and dielectric.
Capacitance. Convection and conduction currents. Solution of Laplace’s and Poisson’s
equations. Magnetostatic fields. Inductance. Displacement current. Time-varying

electromagnetic fields. Maxwell’s equations.

Arangan nmafin 3(3-0-6)
(Photonic Engineering)
AfideaBeunnnan : 01205341

WANATEASIEIAAN FUINLNAAN WY N19FauLasNITinm MTARAIEAS 1T
FTIATIA NITUNSIRLAZNITATI99T NG (99T N1TUNTNADALALNITEINWE
nsagawN simwananiyiEes salansil waluladnssdeduuuvaefin . nns

Uszenel

Wave optics. Electromagnetic field. Reflection and refraction. Geometrical optics.
Radiation and detection. Polarization. Interference and coherence. Diffraction. Fourier

optics. Holography. Photonic switching technology. Applications.

AN9BBNUULNITANNIINYUULUNATN 3(3-0-6)
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(Passive Radio Frequency Circuit Design)
AfifieeSeunnnion : 01205231

'3 ! dl dla a ! Aan o A o ¥
@Gﬂﬁ‘izﬂ’ﬂuLLUUﬂ@‘NWﬂQWNﬂ’]VIﬂ‘ NOBGANTYNI LNUARNDNNUAUTURLATHUNBITD L
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UATUUUUNESN Fagsa danTes wesdnedingaduAtuiduazAuesndndy
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WAL NFIANITIHADIDFURTNITIRADTVBINLE

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

Aansguinlagman 3(3-0-6)
(Microwave Engineering)
FufideaBeunnnan : 01205341

ANNTTIAILNNTINaLazdaularauLe NOEHFEEI W90 Tew UNUYRANE AN
WndulFrasdnfunud ansasllasnuazviasinaan foduiesiazsanas Hlagian

AgaATseaadi nlagon nisuttidsuarfaasasufirnig sy ulasnuas
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naUszgnd madalulagian

Maxwell’s equations and boundary conditions. Transmission-line theory. S parameters.
Smith charts. Impedance matching. Microwave transmission lines and waveguides.
Microwave resonators and filters. Microwave network analysis. Power dividers and

directional couplers. Microwave systems and applications. Microwave measurements.

AU RITUNEITHLAABIN S (WA 1 3(3-0-6)
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(Electromechanical Energy Conversion II)
AfifiesBeuniren : 01205251

NHaUU A TN UURIHINE 1ASIRE19LAT 9 NINTYUENAY LASEY9NTUTLHIWIAN
LSBT NI PN LU LT IN A LR ATHING FHTI0U A OIH AIF LAY NITALATIZN
POILAT AT N TN INLAY LA NTUTLEIMNIIAT IATIEE LAY AN TIOULIBIHDLADS

WAL N15LBINKAEEIaNS

Transformers in three phase systems. 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.

UHURANI9NITUU RN AP F BN E WA | 1(0-3-2)
(Electromechanical Energy Conversion Laboratory )
ArigesBeunnnen © 01205251

UiRnmsifisniuEesiBenien nsuwasimasuedaenaliin | wazunosu

20937IN UL IIRHWANLAE A WAN 1| waziBasEue MAgadieg

Laboratory experiments on topics in Electromechanical Energy Conversion | and parts of

Electromechanical Energy Conversion Il and other related topics.

UTRN1sN s ul AN A AsBIna Wi | 1(0-3-2)
(Electromechanical Energy Conversion Laboratory 1)

A FDNFENNINDN © 01205351

UfifintafieniuEeiiBenluin nsuasinasiezeana i | uaziEesas
A4 s

YIENEIUBN

Laboratory experiments on topics in Electromechanical Energy Conversion Il and others

related topics.
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A19eenuULTEUL i uanmns 3(3-0-6)

(Electrical System Design in Buildings)

ArfidesBeunnrien : 01205351
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Basic design concepts. Power distribution schemes. Codes and standards for electrical
installation. Electrical wires and cables. Raceway. Electrical equipment and apparatus.
Electrical drawing. Load calculation and estimation. Wiring design. Short-circuit
calculation. Grounding system for electrical installation. Coordination of protective
devices. Lighting and appliances circuit design. Motor circuit design. Load, feeder and
main schedule. Power factor improvement and capacitor bank circuit design. Emergency

power systems.

n9aAsEAazuL WA Aa | 3(3-0-6)

(Electric Power System Analysis 1)

Afideadeunnian : 01205351 viaansoniiu

Trs9aE95: U AN ANAS unaennflanaseuinin Teedns inaseudyienuas
WANIMUANUIRN ADANHULLANIZYDI NN AANYUZIRNIZULAZ LU LS IADIIDY
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Electrical power system structure. Sources of electric energy. Conventional and
renewable energy power plants. Load characteristics. Generator characteristics and

models. Power transformer characteristics and models. Transmission line parameters
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and models. Electrical power distribution systems. Introduction to distributed generation.

Power system equipments.

Arnnsaniuseg 3(3-0-6)
(High-Voltage Engineering)
AAdaaBeunnnan - 01205351 vaansaniu
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Generation and uses of high-voltage. High-voltage measurement techniques. Electric
field and insulation techniques. Breakdown of gas, liquid and solid dielectrics. Test of
high-voltage material and equipment. Lightning and lightning protection. Insulation

coordination.

AFINTINNITADIFIN 3(3-0-6)
(llumination Engineering)

wsarufnuas wasuazd avslan nsaesadnyagu Agum Aiqa-q9m waflanig
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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.

wEasHadauarni1sTanas i 3(3-0-6)

(Electrical Measurements and Instruments)
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AfideaBeusnnan : 01205231
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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.

TEUUATLANITILAN 3(3-0-6)
(Linear Control Systems)
AfidaaBeunnnan ;- 01205212

WLLIIRBINNANAAERSIB9TEUY STUUAMLANLULMNTALAEaDA Heriudnelan
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Mathematical models of systems. Closed-loop and open-loop control systems. Transfer
functions. Signal flow graphs. Time-domain and frequency domain analysis and design
of control systems. Root-locus. Nyquist plots. Bode plots. System stability. Introduction to

state-space representations.

UHUAN1TN1TAILANUATIATEIHE TR 1(0-3-2)
(Control and Instrument Laboratory)

AAdaaBeunnnan : 01205362
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UfiRnsamiudrnasesliadanasn1sianie i uasirssuunsunNEaE

Laboratory for Electrical Measurements and Instruments, and Linear Control Systems.

NN99N3UUER ALY N9 AT ANIBIRAEINNTTH 3(3-0-6)
(Industrial Automation and Control)
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Introduction to industrial control. Analog signal conditioning. Digital signal conditioning.
Sensors and transducers. Actuators. Analog controllers. Digital controllers. Sequence
control. Programmable logic controllers (PLC). PLC programming. PLC Interfaces. Relay,

timers, counters and PLC applications in automation systems.

Ufifin1snisaneszuudnludfuasnsnuauidegaamngss 1(0-3-2)
(Industrial Automation and Control Laboratory)

AnfidieaEaunnnien : 01205365 WEpnsanti
Ufifin1sdmiuannsnneszuudn udfuaznisaauanidegaannngss

Laboratory for Industrial Automation and Control

v

NM199DNLULSSUUNIAIR1M5 ULAS DAL AS B9 HDIALAZAISUS 3(3-0-6)

U

(Embedded Design for Instrument and Sensor Networks)

¥

AidaaBeunnan - 01205335
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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.

ANYIFANFATEUNNIN 3(3-0-6)
(Thermal Sciences)
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Fundamental concepts of thermodynamics, fluid dynamics, combustion and heat
transfer. Law of thermodynamics. Ideal gas law. Fluid mechanics. Combustion. Heat

transfer. Steady flow devices. Refrigeration cycles. Internal and external flows.

N1998NLULSTULHNIAY 3(3-0-6)
(Embedded System Design)

WANNITBANULUSTULRNGD uuiAnuasransduasiedn n19@aulUsunsnssuuiledn
Tmasf%mm‘a:ﬁmgq nanuarnsUszynisruuUfURN1TUULIIaI93sa T TE U Uesn
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Principle of embedded system design. Embedded software concept. Embedded system
programming using high level language. Principle and application of real-time operating

system for embedded system. Hardware and software co-design techniques and

a7
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verification techniques. System testing.

NM19HN93 1
(Internship)

nnaRneuEedrndaanssn Wi uaaudsznaunisenys wiseeunnsg
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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.

nM9ATNRABeEaunnTarangan (Wi 3(3-0-6)
(Complex Analysis in Electrical Engineering)

FUNTABIFYUNINDW : 01205311
U AUL AT TR D1 ANN1TIAT—3591 NsFuRLAT19 Hefduansuanin
o/ 4
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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.

ATTUINNTgNU Ty ne 3(3-0-6)

(Applied Random Processes)
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AiidiasBennnnian : 01205312
Aamsinaniiin dandsgn Wefdumnsdaudsgu Tnsnduszadfwuufidonly dy
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Probability. Random variables. Function of random variables. Moments and conditional
statistics. Sequence of random variables. General concepts of random processes.
Spectral analysis. Analysis and processing of random signals. Markov chains. Estimation
and decision theory. Application of random processes to communication and signal
processing.
N1FUTENIRNINFARYIA 3(3-0-6)
(Digital Image Processing)
nanyanITLsziaan AR N1t minlasuiuiuazlnmunonsd nmsten
ANFNTNVBININ L’JWLgmLLﬂzﬂq’iﬂiZN’J@LLUUW@’]EI?]’J’]NN%L@Q@ NI9UITHINNTWLLL
AUFIUAINET NITULIAIUNITIIURN NTUNRLATIIERTIBEALTENBUAIN 115597
WY
Fundamentals of digital image processing. Image enhancement in spatial. Image
transform. Enhancement in frequency domains. Image restoration. Color image
processing. Wavelets and multi-resolution processing. Morphological image processing.
Image segmentation and classification.  Representation and description.  Object

recognition.

N19UTEHIAN Y YT WD ALAZLULLSUAY 3(3-0-6)
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(Statistical and Adaptive Signal Processing)
AfifieeSeuniron : 01205314
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Discrete time signal processing. Random processes. Linear signal models. Nonparametric
power spectrum estimation. Optimum linear filters. Least-squares filtering and
prediction. Signal modeling and parametric spectral estimation. Adaptive filters. Array

signal processing.

a

AFNTINARLANIY 3(3-0-6)

3

(Radio Frequency Engineering)
AfifiesBeunirien : 01205231 uaz 01205321
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Design of radio transmitter and receiver circuits: oscillators, mixers, tuned power
amplifiers, wideband transformers, and phase lock loops. Radio frequency measuring
techniques. Radio receiver architecture. Receiver sensitivity and its noise performance.
Spurious response and intermediate frequency selection. Digital modulation and

demodulation.

LAR DAY NDRTUAZ AT F 3(3-0-6)
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(Communication Network and Transmission Lines)
AunfidasBeuantan - 01205341
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Network theorems. Analysis and design of equivalent one-port and two-port.
Series and parallel resonance. Multiple resonances. Wave filters. Impedance
transformation and matching networks. Network approach to theory of
transformation line. Telephone line. Utilization of transmission lines for

impedance matching.

nadinsialsreng 3(3-0-6)
(Applied Coding)

FufidaaBeunnnen : 01205322
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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.

o

sruulnsviRana 3(3-0-6)
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(Digital Telephone Systems)
Ar7ABIEEUNINDY © 01205321
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Public analog telephone network. Descriptions and comparison of voice digitization
algorithms. Digital transmission and multiplexing. Digital switching architecture.
Switching system operation and circuits. Network synchronization. Digital telephone

networks control and management. Traffic analysis. IP telephony systems. Network

integration with wireless and data networks.

MsRasaBInmN 3(3-0-6)

(Visual Communications)

AfidiesEauninon : 01205321

fugruesirudsaauanaiml nouanasume LudIaassTuLnIaHein
aperyed madnsianmansszsiu nsdinsianmleatinisulas qUuUYesER
eduaznisuny nstndaet1lfviasl nasdinsiaAaYimilarn1sssasnng
wAuA nadinsiadAviml Auuuasainald uamsgamnistudadaviemd nns
UsHaaHaA LN AWETBUATMAIENNNEY N1SATLANAINNAANGIA NS REFS
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Aviesd ARvimiundumesiinuazirsadne (3ans

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.
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o

NTREANTULLRAA 3(3-0-6)
(Digital Communications)

AfdaaBeusnnan ;- 01205321

o

nunawnguiunniatndandts ansdiasdunaznsruauniagy nadinsiaiuuas
AAMUAFUIINNRS N19ATINATY Y04 WMARANIINAINYYIUULUFFR 119

AAgzdanssaus undangednoans nnsdisiaunasnile nasidngda

#eFey ey UMHNINNTaNLIT vdenisReansuuudanasdediinaula

Review of the sampling theorem. Probability and random processes. Line coding and
pulse shaping. Signal detections. Digital modulation techniques. Performance analysis.
Introduction to information theory. Source coding. Channel coding. Introduction to

synchronization. Interesting modern digital communication topics.

UAtRns Wi Aeans 1(0-3-2)
(Communication Laboratory)
ArfigesBeunanan : 01205321 yaensani

UfriRnnsfennuGeifissdedhdmszundess |

Laboratory experiments on topics covered in Communication Systems |.

AT Eans 3(3-0-6)
(Wireless Communications)
FufideaBeunnnan ;- 01205321

& ' Y ~ o X ¥ o
AHFIUBITZUUNTRDAS (3678 UHIRALUUSIRIUAZ AN IUWNITBBNUULTTUDSIRY
! Aﬁl a aal 1 Ail o/ p=% ¥
nN3uNINszangIBIRANAny nagaReAfiuainalng) nswdsudyaniiazioa iy
ANAANLAZNANLAT WATANIINARTYYID FIUNATHINEDNUATHNIATEINIBITZUY

EaaTuBann s

Fundamentals of wireless communication systems. Cellular concepts and cellular system
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design fundamentals. Mobile radio propagation. Large scale path loss. Small scale fading
and multipath. Modulation techniques. Spread spectrum and commercial wireless

system standard.

NI5ABATANNTYN 3(3-0-6)
(Satellite Communications)
AufideaBeunnnan ;- 01205321

noufuazaalfifivasnisdeansanafion anvazasslaes nsnandyanouas
asdafwand n19idinsia malanisidindenanenig nnseenuuun1siZenles
ANAEN NATBINITUNINTZANY AOTHNIANUAKLAZIATDANE AN RN TANUANTUIA
@
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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.

waluladnannssunislulasdidnnseing 3(3-0-6)
(Microelectronics Fabrication Technology)

AfideaBeunnnan : 01205231

< a

A A a & a = o o
walulaginannssumislulasdidinnaefing nadvlsvewdn dumnse fosazenn
nsuns eanBadu nsUgnielanau nadBRNWAN N3 NTANazaNTANLIY N9
wengunsoiuaziodnialany maluladfues waluladqunsoiaesiadaneu

wialulat (W lAgunEn

Microelectronics fabrication technology. Crystal growth. Substrates. Clean rooms.
Diffusion. Oxidation. lon implantation. Lithography. Etching. Thin film deposition. Device
isolation and metal contacts. CMOS  technology. Si  bipolar device technology.

Micromachined technology.
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AUNTUNUAS 3(3-0-6)
(Optical Devices)

was AANAEDIUIoIuds NMINAIFYQIBILES QUNTBIUAAIHE UANNTTYINgTN
rpaend winresaed wiedauaznisUszndesciaines Inladmnnas vievn

ARMULIULA LILES

Light. Solid state physics. Modulation of light. Display devices. Principle of laser
operation. Types of laser. Technique and application of laser. Photodetectors. Optical

fiber waveguides.

FinFuiansfiesinin 3(3-0-6)
(Semiconductor Sensors)

Tmnnn1sanesiaiuiansfieiain nmssunndasuiansisdinin walulaginnsndnans
et fafuivnades daduinnena Aau3unan Fasuiniaussa Findu3
pwden fasudniaafinazdanan daduiuunsan daduitumelulag  Talagus

1@ fasu3tusrunesesindnsnaganin

Evolution of semiconductor sensors. Classifications of semiconductor sensors.
Semiconductor fabrication technologies. Acoustic sensors. Mechanical sensors. Magnetic
sensors. Radiation sensors. Thermal sensors. Chemical and bio-sensors. Integrated

sensors. Micromachined sensors and microelectromechanical system sensors.

Adnnseindnisdiesns 3(3-0-6)
(Communication Electronics)

ArnidesBuunnnen - 01205231

mﬁﬁ'ﬂﬂﬁﬁﬁﬂmﬂﬁﬂﬁﬁud@m N%ﬂqﬁﬂzing‘i’zyiyﬁmLLﬂNwﬁgm 2995119080
RUQIANINE MAININATFYYIFIA 19INNTRBNT WeTNTENTHE 2999
AIFIULURATA WATRBNTABHUNY SR N1SUNYBIART E188INTA Yiati ARY
wazisans wlpsnuaziawes nsvimd ulesiiuas

Fundamentals of communication electronics. Amplitude modulation circuits. Frequency
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modulation circuits. Digital modulation circuits. Communication circuits. Coding circuits.
Digital transmission circuits. Network communication circuits. Transmission lines. Wave
propagation. Antennas. Waveguides and radar. Microwaves and lasers. Television.

Optical fiber.

Aannsaindzanigunms 3(3-0-6)
(Biomedical Electronics)

Unduas AW ATy eiRmnen1esinuaising unasinilauasaoianifizesdng Win
Fonmaasiale anasuarnanniile dnEnzianznaTne A asilantsdanisunmnd
m'ﬁ‘aumum:quﬁimqéff}‘*ﬂer'ﬁ:‘umwﬁqmﬁwwmmmﬁﬂ‘azgmﬁ@Lﬁﬂm@ﬁﬂ@?
FMSUNNSE Taa1W mATlAN19NTed ANUaenieaasauld daulsdoyayinuay
7 RN EMSUN13TaNneEaRAng WadafitruAgatusansnlefing n1snannns

AENANLAaS LA [N 1A N TS EeEansune

Introduction to the fundamental and terminology in physiology sources and properties of
bioelectric potentials of heart, brain and muscle. Dynamic characteristic of biomedical
instrumentation. Interference and instability of the system. Common biomedical circuits
and applications of electronics for clinical used. Filtering techniques. Patient safety.
Transducer and electrode for biophysical measurements. Specials topics in ultrasonic,

telemetry, biomedical computers and microprocessors.

NN9EANLLUNITANNIIVEULLULENTAN 3(3-0-6)

9

(Active Radio Frequency Circuit Design)
AridesBeunnnen : 01205231

A1TIATITARNYES WU Reeain 99sdngdineanratenie daudsenaumanuiiang
LULLANANULAZNIFINADY WIT2YLANNTINY DRRBALALADT AINAN FITULATEY

pywiang nisesnuunasnfiameiaernssesanniiing malianisdn

q

Transmission line analysis. Smith charts. N-port networks. Active radio frequency
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components and modeling. Radio frequency amplifiers. Oscillators. Mixers. Radio
frequency receivers and transmitters. Computer—aided design of radio frequency

circuits. Measurement techniques.

AannasRndrinasaniun1TenENEWAIIm 3(3-0-6)
(Power Electronics for Energy Conservation)

ngMANENMITERINENANE  MsUSulsdneedings  nsusulvaniiina une
NIngnan @qﬂﬂ‘ifﬂﬁmﬂﬁlﬂu ﬂ’]‘iﬂ‘i:ﬁqlﬂﬁ‘ﬂﬁmmﬂ\‘iLﬁ@ﬂ‘i:ﬁgﬂwﬁw"lu NaDA
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NOLPDSWRYINT SZULNANIRARALFIDITANE NTERAIBENY

Energy conservation law. Power factor improvement. Balanced load adjustment. Main
distribution board. Transfer switches. Applications of transformer for energy
conservation. Energy saver lamp and ambient light utilization. Electronic ballasts.
Electronic transformers. Inverter circuits and application. High efficient motors. Soft start

and induction motor control. Solar cell power systems. Case study.

NNTDBNUUULTEYNAN9TTINUBULABN 3(3-0-6)

(Analog Integrated Circuit Application Designs)

MANYAMNAITIINUDULABN N19ALATIATBUNAUNNAVUATERIIZLIL99U N3
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Analog integrated circuit fundamentals. Negative feedback and loop gain analysis.
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Design of application circuits. Voltage to current and current to voltage converters.
Current amplifiers. Differential amplifiers. Instrumentation amplifiers. Integrated circuit
powering. Current-feedback. Cascade amplifiers. Low-voltage amplifiers. Type and
application of active filters. Switching regulators. Voltage reference circuits. Analog to

digital and digital to analog converters. Nonlinear amplifiers. Phase-locked loop circuit.

N988NLUUNesBLAnYIniing 3(3-0-6)
(Electronic Circuit Design)

AuTifpaBennnnen : 01205231

AN9BBNULUINTT B ENNTzuaiiaaLasiansms maranadmiieulas Tnlanuas
FLfUU9yq 29991989 29995NHITTAURTIANASATMDUIBIAY 29935NB1526D
WIIFUAYATLLLATRT N19DBALLLNATHNAAY WATlA289IN13 [ULBALAZIAT BTN
ANIABLTUBIFEAIINTY9999528 18 e EIE N 19992EBUTITHLATINES N159Y
naaMings nsUszgndiugeraseatluont

Rectifier design for single phase and multiphase. Specification of transformer. Diodes
and capacitors. Filter networks. Linear voltage regulators. Switching regulators. Inverter
design. Bias and stability techniques. Frequency response of AF amplifiers. Voltage and

power amplifiers. Driving power MOSFET. Advanced applications of Op-Amps.

ARBLATAMNLHIARN WA 1 3(3-0-6)
(Electromagnetic Fields and Waves II)

ArfidesBeunnnan : 01205341

ANNNTPDINNFIRE ARWLHIAN N nasTwanlsfoanin massTianuaznisin
MaBeAdY WoERY 1Ineeasuazn1sMarainds ARugniaIds viaradw
A19N32NTENINTUVBITUINUAZIREG  NITURNAIY

Maxwell's equations. Electromagnetic waves. Wave polarization. Reflection and
refraction of waves. Pointing vector and flow of power. Guided waves. Transmission

lines. Waveguides. Interaction of fields and matters. Radiation.

AFINTTHIIYDINTA 3(3-0-6)

58



01205443

01205445

uAa. 2
(Antenna Engineering)
AfifiesBeunaran : 01205341
faNyagIuuLazng el N191gRIesigmnIsuHNAS uiasidauuuqaniin e
TonsaTln MAIULAZULUDENITUIN FATWIINLITANNUAZEATIN1TVLNE DR UALS
289n19uANE99 Tnanlaieiuannin n1susndsaIndIutesnus anAnTg
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Basic definitions and theorems. Formulation of radiation problems.  Isotropic point
sources. Power and field patterns. Directivity and gain. Radiation impedance. Wave
polarization. Radiation from current elements. Radiation properties of wire antennas.

Linear array antennas. Uda-Yagi antennas and log-periodic antennas. Aperture

antennas. Smart antennas. Microstrip antennas. Antenna measurements.

URURANIAAINTIHRI BN 1(0-3-2)
(Antenna Engineering Laboratory)

ArRFeeBeunnnen © 01205442 yEanSaurin
UFiRnaifeadudeiifieades A Amnsanaseainie

Laboratory experiments on topics covered in Antenna Engineering.

UfiRn1sdrmnasnlulasion 1(0-3-2)
(Microwave Engineering Laboratory)
AriFesBeunnnen : 01205444 WaanEeu

Ufufnsiiganiy Fasiifgntasinrdmngan klasmmn

Laboratory experiments on topics covered in Microwave Engineering.
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NNTUNINTZIYARUINIY 3(3-0-06)

9

(Radio Wave Propagation)
ArigesBeunnnion : 01205341

NITNINTZILARWAY NITWNTNTTITYATUNT NITWNTNTEINYAFUBINTA NITTA
TugasuauAIINALALLLULEY n193aansTugasuauAa nandtsuuuisa nnse

UNTNTEABULUSIRN

Ground wave propagation. Sky wave propagation. Space wave propagation. Narrow

band fast fading. Wide band fast fading. Cellular propagation.

nsReansE e 3(3-0-6)
(Optical Fiber Communications)

AfdaaBeunnnan - 01205321 uay 01205341
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viasnaaurin rAIEnYEnuUUNsensruenuaz@euluassnisundnszans Taseasag
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Cylindrical dielectric waveguides and propagating conditions. Structures and types of
optical fiber. Optical fiber parameters. Optical fiber production. Signal degradation in
optical fibers. Optical sources. Modulation techniques. Optical detectors. Optical
receivers. Optical repeaters and amplifiers. Optical components. Link budget

calculations.
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naAmIsiuarlsrgndinaasdnewin 3(3-0-6)
(Analysis and Applications of Electrical Machines)
ATifesenunnrien : 01205351

nsUszgndues  nsmauANLBineslngrauunneeiuasAad  nsuNziwadn
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NANENE HBLABSLUULAREINLTIEN

Motor applications. Control of motors by contactor and relay. Introduction to machine
dynamics. Solid state control of motors. Special machines. Starting methods  of
polyphase induction motors and polyphase synchronous motors. Fractional horse-power

motors.

nasfulAaBusan Wi 3(3-0-6)

(Electric Drives)

ATifeadeunnien : 01205351

maWmnsiueReusas i doutsznaunisiuindausion i aoudnuoiinan
drunavineeasnsiuAaensan i ABnMsEuAuuazuInTesNemes Wi ne
AU U AR ZNTAITNAIDINDLADS (WA AouanEnzussdn-ANI59989
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NTLUARTY NIFTULARDUNDIABSNITLLATAL SeuLTLIAAeWTesle MUENEREREIARN
mtumdpunoimes i lussugaamnssdn R

Development of electric drives. Electric drive components. Load characteristics.
Operating region of electric drives. Starting and braking methods of electric motors.
Calculations of sizing and power transmission of electric motors. Torque-speed
characteristics of electric motors. Types of controllers for electric drives. DC motor drives.

AC motor drives. Servo drive system. Application of electric motor drives in industrial

automation systems.
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T599n9 A inas 3(3-0-6)

(Electric Power Plants)

ArigesBeunnien : 01205251

duldalvan @ulisasnavanuasdatsznauinan 19ednsfnasfies Taednsdias
Tasin Tsednanndetoinunta Toednanidesandan Tssdnanndesin Taednannas
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Load curve. Load duration curve and load factor. Diesel power plant. Steam power
plant. Gas turbine power plant. Combined cycle power plant. Hydro power plant.
Nuclear power plant. Renewable energy resources. Economic operation in power
system. Type of substations. Substation equipment. Substation layout. Lightning

protection. Grounding system.

ATARIEATzL AN A aS 1l 3(3-0-6)

(Electric Power System Analysis I1)

ArTideaBeunnien : 01205355
NN3AUIMINTTINYIDITTUU IS B UATITULAMNNY N3 iazeaslvan n1sAIuAN
nsmareslnas n15AATILAnITARIIsULLANNRTUA [HaNNTRS  lafigsnInees
srunliaings nsafiusensludirsugenans

Transmission and distribution networks calculation. Load flow. Load flow control.

Symmetrical and unsymmetrical short circuit analysis. Power system stability. Economic

operation.

Ufjifinnanisimansissuu gy 1(0-3-2)
(Electric Power System Analysis Laboratory)
AfifiesSeuniron : 01205355

UfunmaifigaiunisineisissuuWinnings | uaznisfiasizdszuuwinnias |

62



01205456

01205457

01205458

uAa. 2
Laboratory experiments about Electric Power System Analysis | and Electric Power

System Analysis .

UARN193AnTTn Wi s g 1(0-3-2)
(High-Voltage Engineering Laboratory)

a

ANFDIEYUNINDN : 01205356
UfuRnsiAganiy Fasiiideulinnarangan wn IENAS

Laboratory experiments on topics covered in High-Voltage Engineering.

n9tfaeiigzuu MRnANgs 3(3-0-6)

(Power System Protection)

AfifiesSeunnrion : 01205355

aALazadArasdinunnIas nanyansUfiiRuasniatieeiu ndaulaaiasfiauas
faulsdyanos gUnselfeeiuuarszuuiasii unumeessiadiaeiu Taseadnouas
ANYULADIZLAY N19TDITHNTLUAANLAZNITUNNIBIAIANIBIF1YAI N191TB91TH
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Hasfuniioutas natfosmuadnsnnida i nrstfasriuluinvesia nistasdiu
NMADS

Causes and statistics of faults. Fundamental of protection practices. Instrument
transformer and transducers. Protection devices and protection systems. Role of
protective relays. Relay structures and characteristics. Overcurrent and earth fault
protection for transmission lines. Differential protection. Transmission line protection by
pilot relaying and distance relaying. Transformer protection. Generator protection. Bus-

zone protection. Motor protection.

g15ueiiniusruumiaiigs 3(3-0-6)
(Harmonics in Power Systems)

Ao nuarnaiuiuszuu Mininas undsiflngnsneiin nansznuaingisueiin

nsinEnsnefin inmsgIusTsuENsNeiin n1sHwnzquesEniuefinTusruu MRARaS
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Quality and pollution in power systems. Harmonic sources. Harmonic effects. Harmonic
measurements. Standard of harmonic level. Harmonic penetration in power systems.

Harmonic elimination.

ANHIEae [FLa9fua9TsUURNAY 3(3-0-6)
(Basic Power System Reliability)

ngravageiie (s wanisnidassdenuuas Ndasssaiu doudsguuuusiaiiiag
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Rules of reliability. Independent and dependent events. Discrete and continuous random
variables. Failure density function. Application of binomial. Poisson and exponential
distributions in reliability evaluation. Series systems. Parallel redundant systems. Partially
redundant systems. Standby redundant systems. Minimal cutset analysis. Markov

process. Monte Carlo simulation interruption indices.

o

FEUUAILANATNE 3(3-0-6)

(Digital Control Systems)

¥

FufideaBeunnnen : 01205362
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Discrete-data and digital control systems. Signal conversion and processing.
Z transform and modified z transform. Transfer function. Block diagram. Signal flow

graph. State variable techniques. Controllability. Observability. Stability. Optimal control.

01205461  n13AIUANNAIRLdDIsii 3(3-0-6)
(Introduction to Dynamic Control)
ArTifeaBeunnion : 01205362
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State-space model. State-space analysis. State-space design. Discrete-time control

systems. Describing functions of nonlinear control systems.

01205462  N1SAIUANNTZUINNIT 3(3-0-6)
(Process Control)
FufideaBeunnnen : 01205361 uay 01205362

AM9ATUANNTYLINNTT BNAUSENBUYBITTUUAIUANNTIUIUNTT SEUUAIUAN
navuankuuldailasuazuuusdaiiles sruuaruauuuURled N1TATLANWLL
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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.

01205463  UfUIFN1SNITAILANNTZUINNTG 1(0-3-2)
(Process Control Laboratory)

FUNTIABDIFYUNINDY : 01205462 WIDNFBNNL
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Laboratory for Process Control.

A o o o P
AMTAIUANIAIBNININAUNSNTTUIUNTITAIEADHNIFDT 3(3-0-6)
(Computer Control of Machines and Processes)
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Computer control. Elements of discrete modeling. Discrete controller design control
computers. Computer interfacing. Sensors for computer control. Command generation in
machine and process control. Sequential control using programmable logic controllers.

Process modeling.

m‘amu@Nﬁqmmﬁqm@ﬁummﬁq 3(3-0-6)
(Real-Time Computer Control)

WHZHNTEUULIA939 WHIANNARYBINITATLUANAIEABNRIADS FTUUE1TALIST
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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.

¥

FTULYHENGLTDIAY 3(3-0-6)

(Introduction to Robotic Systems)
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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.

WA DINBIANSZUINNNS 3(3-0-6)
(Process Instrumentation)

Uni289gUn9nin19inuazauaN Aouls A yIsLULLENERBN LA LUUAAYA
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Introduction to measurement and control devices. Analog and digital transducers.
Pressure measurement techniques. Differential pressure transmitter. Fluid flow
measurement includes primary meters, secondary meters and special method.
Measurement of temperature includes non-electric 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. Conventional controller.

FLUUATLANKIFA 3(3-0-6)
(Embedded Control Systems)
ArfidpaBeunnrion : 01205335

unmdnszuumauAnileda n1e1n1slUsunss sruuUfiAnngnaness nnsdense
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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.

Tasstnesramifiasuarnssnmansnguiasaidatlsygnd 3(3-0-6)
(Applied Artificial Neural Networks and Fuzzy Logic)

LHUAULAEBARIA navadmsnziigalnedtnieniug assnmansaquiAdauay
VEHEAgHLATD TIFUNNzaNIEn NYARHIATELAYNTS RIMANAAGHLAZS SYUL
ANTEUNIUAFHIATE NTUTYNFRTINFAATAGHIATE ﬂqﬁﬁﬁmﬁﬂﬂmm%mmm%ﬂfﬂ
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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. Self-organizing maps. Implementation of neural

networks in engineering applications.

FLUUNTHAR ARLLLNSZI18 A7 3(3-0-6)
(Distributed Electric Generation System)

unnre9n1TNAR auuunsranesda wialuladeesnisndn Miauuunszanesa
waliladndsudnfanuasndsnmiden nadasdanin KansznunIamAie
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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.

Protection. Load flow. Smart grids. Economics aspects.

WRIS TN WAL 3(3-0-6)
(Renewable Energy)

UV YBITTUUNRIMUURSUATINANTUNY WAL ANEATNIBIUARINASITUAN WAL
Tudszmeing aannuandnsrsamaluladndssudgRonuasnaseunguian
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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.

A17ERINHUATN1TIANTITNAIIN 3(3-0-6)
(Energy Conservation and Management)

ANERUgILIaIL T AVBNTNNANNY nAnnMTTasdazAanBnnNAS L TiaANTLAY
AAFINNTTH N13dAn1TInan ngnanauazintAuifsadasdunisaydnEndeem
MedmnisuaAlAsnsindssnliunnausgaaInngas NsalanEEnmATaLRe
Tnasemasneflusy@niamlusrunengesadng ssuuszunganusenuarszuuUsy
81077 (107310%) NBLWBTRAFIMNTIN NITNANTIN HIMTNITNITERINEUALATIRA
ATNANIUAITURZATAATIEINNLATHTAERS

Fundamental of energy efficiency. Principle of energy efficiency in building and industry.

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

analysis.

sruumiuarsruudyayraliueians 3(3-0-6)
(Electrical Systems and Signal Systems in Building)

ﬁ:uulﬁuiﬁmwﬁqfﬂﬁ TruU AN TrUUIREY TrUUENeTA sruuilasTuRKa

wEpanfinlWinaN999 szuDEue amsuanansae

Fire alarm systems. Telephone systems. Sound systems. MATV systems. Lightning

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

winlulaguaznisnanssans 3(3-0-6)
(Hard Drive Technology and Manufacturing)

Tassadnauaznisinaueesansnlndn nnsidauuaznissnuiays suazunwiugin
WUULHIAAN BBV WNNITEIRUATNTN SEUUNMTAUANAIUNINIEIN N1SHARLAY
nanaaug1saladn nistfasiuiWinadin fesaraiauaznisnaugunisuuiden

sz lalag dausatlaranunanfanes

Structure and operation of hard drive. Writing and reading data. Magnetic recording
head and disc. Reading and recording channel. Reading head positioning control system.
Hard drive manufacturing and testing. Electrostatic discharge protection. Clean room and

micro—contamination control. Computer interface.

ITHADUUANEINSUINTANUI AN 3(3-0-6)
(Outside Plant for Telecommunications)
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Transmission lines and their applications. Multicore copper wire. Coaxial cable and
optical fibers. Color counting. Line marking and standard. Arial and buried cable
installation and site preparation. Shielding. Splicing and preventing the cable from
animals and civil works. Cost estimation and budget. Field test measurements. OTDR.

Optical spectrum analyzer and hybrid.

sruvlfiRnsnenRawesdmsuaeanswin 3(3-0-6)
(Computer Operating Systems for Electrical Engineers)
AfifesSeuniron : 01205216
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Operating systems. Major components of operating systems including management.
Synchronization and deadlocks. Memory management. Input/output subsystems. File
system management. Interesting topics related to operating systems. Distributed

operating systems. Interconnection networks. Multiprocessor systems.

AlRNVTaRnAnNad 3(3-0-6)
(Power Electronics)

FYNFRIEYUNINDYN © 01205231
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Characteristics of power electronics devices. Power diode Thyristor. GTO. Power bipolar
Transistor. Power MOSFET. IGBT. Characteristics of magnetic material. Power
transformer core. Ferrite core. Iron powder core. Converters. AC to DC converter. DC to
DC converter. AC to AC converter. Inverter. DC to AC converters. Frequency changer.
Solid state motor drive. Direct current motor control. Induction motor control.

Synchronous motor control.

UfiBn9Banmasiindnnag 1(0-3-2)
(Power Electronics Laboratory)

Afidiesdaunnnien : 01205486
UtRnafisaiuEasiidenlAssidnnseindids

Laboratory experiments on topics covered in Power Electronics.
AANAANET 6

(Co-operative Education)

msuftRemusamUsznaunts udnuneniineiansn e tiliUszauntanian
M TURTRemA TS uNDuMsNed s IEa A Amnasn iy

On the job training as a temporary employee in order to get experiences from the

assignment for Electrical Engineering.

Tas9sdaangau Wi | 1(0-3-2)

(Electrical Engineering Project 1)
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Select and prepare interesting project in electrical engineering.

01205492  BaUanIzyNaFIngaH NRIA1a 3(3-0-6)
(Selected Topics in Power Engineering)
Anmintiafivnaulan1sdmnass MR A4

Study in selected topics in power engineering.

01205493 L%’ﬂﬁLQW’]ZVI’I\ﬁV’TQﬂ‘J‘JNﬂQU@NLL%‘\]%ﬂ’]‘j’ﬁ/ﬁ‘l 3(3-0-6)
(Selected Topics in Control and Measurement Engineering)

Anuindeimiraulauandmnssnaiuguuazniin

Study in selected topics in control and measurement engineering.

01205494  BBUANIENIIFINTINADFNS 3(3-0-6)
(Selected Topics in Communication Engineering)

Anmniatiadivinaula anadmnssnaaans

Study in selected topics in communication engineering.

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

Anuintiafivnaula ianadmnssndianysaning

Study in selected topics in electronics engineering.
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(Seminar)
A aneuazefiUseiafiaulanidmnssn i Tusssuysygyes

Presentation and discussion on current interesting topics in electrical engineering at the

bachelor’s degree level.

01205498  tleymie 1-3
(Special Problems)
o v a o a = P P = @)
m‘aﬁmﬂWﬂum’wn\‘nmﬂ‘i‘ﬁufWWﬂ‘imuﬂ‘afyfy’lm LASIFHULFENIR YWD W89

Study and research in electrical engineering at the bachelor’s degree level and complied

into a written reports.

01205499  Iasesudmmngss i I 2(0-6-3)
(Electrical Engineering Project Il)
ArigesBeunnion : 01205491
yinlassusiaiinsannarlasendmmngss i |

Continuing the same project as in electrical engineering project |.

74



wuuiiniinuanisiFanaasiin nangasisnssuaaasiodin A213BIAINTSHIARY T WA e

a 4 =3 L -4
AUSIAINTIHATNGT HNTINHUIRULNYATATINRT

R WAHENA coovorerreeerinenieesse e LRYUTEFTIRD ceevereereeeeeeeeeeeeeeeeeeeeeene
BURVSITUROHY oovooeeeeeee oo s es s es s SWABITVFIAUZNUY covoreeeeeeeeee oo,
A7 (@n15AnNEN) 1(255...) 2 (255..) 3 (255...) 4(255..)
N1AN3ANEN Find ang q93au Find dang q93au Fi Uang 954 §ind Uang
yieAnamsdon
AZUHRLIRAS
TN
GPA
wefinsianiA 17 21 21 19 17 18 18 14
E
|5|O1355><><><| | |5|O1355><><><| | |5|O1355><><><| | |3|o1205212| |—.9|3|01205311| | |3| | | |1|01205491| |__>|2|o1205499| |
H : E Sc/M
|1|o1zoo1o1| | |5|O1><><><><><><| | |1|O1208281| | |1|012o5215| | |5| | | |1|o1205497| | |5|01><><><><><><| |
E E
[3]01999021] | [ 1] 017500 | | [3] 01205211 | J;g5|01205231| _9|5|01205312| | [3] [ | [ 1]o1205399] | [3] [ |
I - L] S E
|5|o1204111| | |5|o1208111| | |1|01205291| |—]: 5|01205251| | L|1|o1205352| | |5| 01205361| | |5| O1><><><><><><| | |5| | |
E E
|5|o1420111| |——>|5|o1420112| | |5|01205221| |I_ |5|o1205217| | |5| | | |5| O1205562| | |5| | | | FE
: L1
[1]o1420113] |—-»[1]01420114] | [3] 01205216 [ | | 5[3]01205252] | |[]1]01205332] | [3] o221 | | (3] | ||
|5|o1403117| || =|5|o1208201| | |5|012o5232| | =|5|o1205335| | FE
ENEEN
[Touosra] |
Sc/M

| 3 | 01417167 |

—>| 5| 01417168 |

»[ 3] 01417267 |

ATHRNILABIBNWSE DL BLOCK

H = agudsayueeand

S = NFNAMAIANFAIERS

ScM = ngrATTANEImaRiuazAdnAanS

E = Ayuaniziden

FE = ArAeniad

wrnawme : mieAnaangieulisantunindu

[T |

EEEEZIN

ST G ] |




wuuinfinuansieuaasian nangasisnssuamansiadin M21IEIAINTSH AR (FRSURRATAAIANYY) T WA e,

a 4 o L -4
AUSIFAINTIHATNGT HUTINHUIRULNYATATINRT

BB oo WAHENR covoorerreeecieenieesie i LRYUSEFTIRD cveeeeeereeeeeeeeeeeeeeeeeeeeeeene
BURVSITUROHY oovooeeeeeee oo s es s es s SWABITVFIAUZNUY covoreeeeeeeeee oo,
A7 (@n15AnNEN) 1(255...) 2 (255..) 3 (255...) 4(255..)
N1AN3ANEN Find tang g93au Find dang q9iau find Uang 954 §in Uang
yieAnamsdon
AZUHRLIRAS
TN
GPA
wefinsianiA 17 21 21 22 17 19 6 22
E
|5|O1355><><><| | |5|O1355><><><| | |5|O1355><><><| | |3|o1205212| |—.9|3|01205311| | |3| | | |6|O1205490| ||__>|2|o1205499| |
H : E
|1|o1zoo1o1| | |5|O1><><><><><><| | |1|O1208281| | |1|012o5215| | _.
E
[3]01999021] ] [1To1750x [ ] [3] 01205211] J;g5|01205231| | J[3] 01208512 ] ] [3] [ ]
I = —
[3] 01204111] ] [3]o208111] | [1]01205201] | 5[ 01205251 | L|1|o1205352| | [3] 01205361 | |
E
|5|o1420111| |——>|5|o1420112| | |5|01205221| |I_ |5|o1205217| | |5| | | |5| O1205562| | E
|1|01420113| |——>|1|o1420114| | |3|O1205216| | >|5|012o5252| | 9|1|o1205332| | |5| o1213211| | E

=| 5| 01208201 | |

| 3 | o1205232| |

=| 3 | 01205335 | |

|1| '01205491 | F

|5| 01403117| ||

[{Towosie] |

| 3 | 01417167 |

—>| 5| 01417168 |

S

S0 ]

»[ 3] 01417267 |

ATHRNILABIBNWSE DL BLOCK

H = agudsayueeand

S = NFNAMAIANFAIERS

ScM = ngrATTANEImaRiuazAdnAanS

E = Ayuaniziden

FE = ArAeniad

wrnawme : mieAnaangieulisantunindu

[T |

EEEEZIN

]
[ ]

Sc/M

3[Btmocen]

Sc/M

3| OTxxxxxX

o
m m
m m

[ ]
[ ]






