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DATA COMMUNICATIONS AND NETWORKING
01346008 sruvanainailaiiuaznsUsEynAlt 3 (3-0-6)
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2.2 WHUNLEAINITNTZANEAMUTURATIUNAANSNISI3EUFIINNENGATE3183%7 (Curriculum Mapping)
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FTndenssuiiiedetiu
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3.2 §aw3 Anudila
ITYIUTIIFINIAINTTU
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31879 1. Anug 2. Vinwe 3. A385TIU 4. AnwMzYAAA
wandniugwedamansuasinendans | 11 | 12 | 13 [ 14| 15| 21 2.2 3.1 3.2 4.1 4.2
1346000 AMAAEASTIAINTTY 1 v Y Y
ENGINEERING MATHEMATICS 1
1346001 AMAAERITIAINTTY 2 v Y Y
ENGINEERING MATHEMATICS 2
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51899 1. Au3 2. inwe 3. 3Y5IY 4. ANWULYAAR
nguAYIAINTIUNLZIY 11 12]13]14]15] 21 2.2 3.1 3.2 4.1 4.2
134600234A51¢32995 LT v v v v v v
ELECTRIC CIRCUIT ANALYSIS
1346003 Bvannselindifngsy v vilvi!ivi]v Y y
ENGINEERING ELECTRONICS
1346004N15USHASUADUAIADS v v v v v v v
COMPUTER PROGRAMMING
13460053fIN5susivianiniin viIiviIivi]iv|v y
ENGINEERING ELECTROMAGNETICS
1346006 58 UUAIUAL v v v v v v
CONTROL SYSTEMS
1346007 mi?‘iamiﬂﬁagaLLazLﬂgaﬂwaﬂauﬂ'sma% v v v v v v
DATA COMMUNICATIONS AND NETWORKING
134600858 UUaNDINAHI LLazmﬁUizqﬂm“léﬁmu v v v v v v v v v
EMBEDDED SYSTEMS AND APPLICATIONS
1346009ndnN5Aeans v v v v v v
PRINCIPLES OF COMMUNICATIONS
1346010maluladuaznisasdyaalulasim v v v v v v
MICROWAVE TECHNOLOGY AND TRANSMISSION
1346011 n1580a15Nauaaz AT v v v v v v
OPTICAL COMMUNICATIONS AND NETWORKING
134601Zﬁﬂﬁlaﬂﬂ’lﬂuﬁzﬂ’]iLLWilﬂiBﬁ]’]Elﬂ?ilu Vv v v v v v
ANTENNA AND WAVE PROPAGATION
1346015318nNs0Rndnas v | v | Vv | V|V v v
POWER ELECTRONICS
5189 1. Au3 2. inwe 3. 93Y55Y 4. ANWULYAAR
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ngaRvIAINTIURLGIY 111213 |14]|15] 21 2.2 3.1 3.2 4.1 4.2
1346013 U;jﬁamﬁmmiﬂw%ﬁamsuaxﬁLﬁﬂmaﬁﬂé1 v v v v v
COMMUNICATION AND ELECTRONIC ENGINEERING LABORATORY 1
13460141Jgjff§mﬁmmiﬂw%?{aammz@Lﬁﬂwiaﬁﬂé 2 v v v v v
COMMUNICATION AND ELECTRONIC ENGINEERING
LABORATORY 2
1366016n1580aNsLUUAITA v v v v v v
DIGITAL COMMUNICATIONS
13460176m57a3azikUaq v v il v iv]v v v v v
SENSORS AND TRANSDUCERS

518391 1. Anag 2. Vinwe 3. A385TIU 4. AnwMzYARA

nguIvIADNANIZEY 11]12]13| 14|15 2.1 2.2 3.1 3.2 4.1 4.2
134601811590NKUUNITII vivi]iv|v|v v v v
INTEGRATED CIRCUITS DESIGN
13460191A5U8nsAoasLaUANNANINS v i vi|iv]|v ]y v v
BROADBAND COMMUNICATION NETWORKS
134602073fIN55UNSNTEILEBRINE v v v v v v v
DIGITAL BROADCASTING ENGINEERING
1346021 mﬂiuiaﬁm%ﬁha%uqa v v v v v v v v
ADVANCED NETWORK TECHNOLOGY
1346022M155nwausiunsUasndondlees v y y y y v y v y
CYBER SECURITY
1346023n15Us2aaNadY 1A v v v v v v v
DIGITAL SIGNAL PROCESSING
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NRUITNABNRNISHIV 11[12]13]14]|15 2.1 2.2 3.1 3.2 4.1 4.2
1346024n1580nKUUMNsalinLuuLenyv Vv Vv v v v i v v
ACTIVE FILTERS DESIGN
1346025 N1sLnsiaurasnLlnuaysatosdy i v v v v v v v
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1346026 3Lannsefinddanisunng v v v v v v v v v
BIOMEDICAL ELECTRONICS
1346027 % Uaisasiivawaunalulad lnvindeans v viviIiv|v v v v
SPECIAL TOPICS IN COMMUNICATION TECHNOLOGIES
13460289 Ua\5 0l Awsnumaluladddnnseting v v v v v v v v
SPECIAL TOPICS IN ELECTRONICS TECHNOLOGIES
51897 1. Au3 2. inwe 3. 3Y5IY 4. ANWULYAAR
nguAYINTANEIMINLEN 11121314 |15] 21 2.2 3.1 3.2 4.1 4.2
01346029 1AS991U3AINTI v v v v v v v v
ENGINEERING CAPSTONE PROJECT
01006029 @nna@ne v v v v v v v v
COOPERATIVE EDUCATION

e
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dnaunsinLhUULaLIN9INSUTEEULAY
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01346000 ANIAANEATIAINTIN 1 3(3-0-6)
ENGINEERING MATHEMATICS 1
rdeaunay @ il
Prerequisite : NONE
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Function; limit; continuity; introduction to derivative; differentiation;
applications of derivative; definite integrals; antiderivative integration; improper integrals,
numerical integration; sequences and series of numbers; Taylor series expansions of
elementary functions. functions of several variables and theirs applications; vector algebra
in three dimensions; polar coordinates; calculus of real-valued functions of two variables;
differentiation and integration of real-valued and vector-valued functions of multiple real
variables; introduction to line integrals; lines, planes and surfaces in three-dimensional
space; calculus of real-valued functions in three-dimensional space; principal theory for

applications e.g. Green’s theorem, divergence theorem, Gauss theorem, Stokes theorem.

01346001 ANAANENIIAINTTH 2 3(3-0-6)

ENGINEERING MATHEMATICS 2

Jdsdunou @ 01346000 ANIAANEASIAINGTTH 1

Prerequisite : 01346000 ENGINEERING MATHEMATICS 1
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Systems of linear equations and linear transformation; vector space; matrices;
solution of linear equations using matrices; complex number and complex plane; complex
function and transformation; Laplace transform;  Fourier transform; Introduction to
differential equations and its applications; ordinary differential equations; applications of
ordinary differential equation for engineering problems; elements of probability; conditional
probability; Bayes’ theorem; random variables; function of random variables, expectation;

variance ; introduction to estimation method; mean square error; hypothesis testing.
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COMPUTER PROGRAMMING
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andmenssuronfinnesilowiu  owdsenevvessvuuneufinmes  nsufduius
sgiasdawsuaseoning  vdnmstssinanateya  niseenuuUkaztuReuN LT SuN
SEAUvRINWIRRNTIMES MuUan1w nslsulusunsuieniweeuiiinesseauas aadusznou
yosUsgloamds 1y masil fuus faduduns dweyd vdevesteyauuuingg Mdsuuumuddi
wwussuadeuliuaziunaugr  matssgndldreufiuposlunuine  msfinufoRiAesunsld
wFeaiiolumsiannlusunsy msnsaaey naaeukazuilalusungy

Basic computer architecture; computer system components; hardware and
software interaction; electronic data processing concepts; program design and development;
levels of computer languages; computer programming using high-level language; translator;
components of statement e.g. constant, variable, operator, expression, data types;
sequential statement, control statement, and iteration statement; computer applications;

practice in using program development tools; program testing and debugging.

01346002 N1531A31294295 WA 3(3-0-6)

ELECTRIC CIRCUIT ANALYSIS

deduniouy @ 01346000 ANAANEATIAINTTH 1

Prerequisite : 01346000 ENGINEERING MATHEMATICS 1

AAANAMNIAIYTEY NTEUA UIAU MEInU Nl wag el 1993

AMUATUNIY NYVBILDNY N BUTINUIUA NTLRALUY NQBHVBLABIVON NITUUILIIRY NI1TUUS
N3UE N13UUANINAT Wye-Delta Moufjvoaniiiu nuiveiussiu n1sa1glouidanugedn 1993
ootuoutiftugiu fufusyy vamamilenh manevauedusuunsuadedluissusunds uas
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1959udUaes dyagUletaniusasdl awes Bufiuaud wenlinuaud MIIATIERMEaNIUYes
2095Wlady 9duszneumds 2sasliihuuvaaanuuauna 29esisleuuud 2993ns09nLALUY
uwadn uay wonyiv nsundgmisasiviimevane

Charges, current, voltage, energy, power definition and electrical unit system.
Resistor circuit, Ohm’s law, Kirchhoff’s law, node voltage, mesh current. Voltage and current
divider circuits, Wye-Delta transformation, Thevenin and Norton theorem and maximum
power transfer. Fundamental of OPAMP, capacitor, Inductor. Transient response in first-order
and second-order circuits. Steady-state of sinusoidal signal, phaser, impedance, admittance
and power analysis in AC circuit. Power factor, 3-phases balanced system, resonant circuits,

passive and active filters, solving electrical problem using Laplace.

01346003 dianunsadndidanssy 3(3-0-6)

ENGINEERING ELECTRONICS

vrUeAUneY 01346002 N15ILATIZHINATINTN

Prerequisite : 01346002 ELECTRIC CIRCUIT ANALYSIS

guUnsalansAednd auauTEnianszia-ussiularaaivesgUnsaldidnnseiind
sousoflou 299slalontaznsUszgndldanu nsTasiziiazeentuulasialen N151ATIZRLEY
2ONLUUNATNILTAWSYR BJT waz FET 0310818 Waskanauausmninuivemsudanes
¥iin BJT wag FET n15dnsieiisasestuouduaznsussyndldau vannisudasgundanului
Fana ndiowtat unasieliih vewed wuweswned uwunneds leanwad

Semiconductor devices; current-voltage and frequency characteristics; P-N

junction; diode circuits and its application; analysis and design of diode circuit; analysis and
design of BJT and FET transistor circuits; gain and frequency response of BJT and FET
transistor circuits; operational amplifier and its applications; principles of electromechanical

energy conversion; transformer power-supply motor generator battery solar-cell.

01346005 AAnTsuwiantnin 3(3-0-6)
ENGINEERING ELECTROMAGNETICS
AdeAunay ;01006031 ANIAATHATIAINTTY 1
Prerequisite : 01006031 ENGINEERING MATHEMATICS 1
nMsrseianwesauulninain nguesnaeuy nguennd ngueasnduang
yoauauuls Mimazladidnn3n Audulszquazaugliin nszuaniswiwaznszua a1dany
wartiwes AuduNIY auNwimanadn Jaquiman dumieni mumisniuagainy
wilenthsam aunusimdnlifiiuasununm aunisvesuundiiag
Vector analysis; electrostatic fields; Coulomb’s law, Gauss’ law, Faraday’s law

and Ampere’s law; conductors and dielectrics; capacitor and capacitance; convection and

2a.0.(enssulnindeasuardidnnsaiind) A1AIAINISUINTANUIAY ALIFINTSUANERS @93, i a4



conduction currents; Laplace and Poisson; resistance; magnetostatic fields; magnetic
materials; inductor; inductance and mutual induction; time-varying electromagnetic fields;

Maxwell’s equations.

01346008 sruvanaenaisiuazn1suszenaldau 3(3-0-6)
EMBEDDED SYSTEMS AND APPLICATIONS
anleunssunaznisvinnuveslulasiuswaesiazlulasaoulvnsames  lnozunsuy
nanlumsaaseduniheaiudt  madeusetugunsalBuna-ledinn  nsdensiorugUnsaiingg
msUszgndlinuvedhilasiussawesluszutilen  mIsenuuuuazaigUnsaimunuingg AlY
TlasluswawesilumheUszuiananay N1leulusunsuamuaunIsiaumMen 1w d
Architectures and operations of microprocessor and microcontroller; timing
diagram for accessing the memory; input-output interface; peripheral interface; applications
of microprocessor in embedded system; design and implementation of equipments with

microprocessor-based central processing unit; C programming languages.

01346012 A18DINALAZNISNITANLARY 3(3-0-6)
ANTENNA AND WAVE PROPAGATION
JyrdsAunau 01346005 Adanssutsitwaniuin
Prerequisite : 01346005 ENGINEERING ELECTROMAGNETICS
ﬁa'mLﬁaqéfuuazmqwﬁmammﬁ nsasadelammsunsnszaeadu unasdnie

wugalelavseln  UuUUMsUISRsERAUdEILazEaiAY Atz Raimmaas
Snswene UseAnsnmnisunsnszanendu Inanlsiwdu Bufiwaudiudiuazuuudiad aunns
deureEa MIUNINITIEAALIINDIAYSENBUNTELA HAYBINT1ILS AuELTRNIUNINTEIY
AALTBIEEDINIAELAIN ANENFRIIENRU mEJ’mmﬂmﬁQmLLazﬁ@ﬂime A1891N1AYUA
awonalulasansy watiansuusdduiiuaudaiveinie aweinieadelvdiunsussendldau
Tutagdu MsdassiasvadeuAnaNYUEaI8RINA

Basic definitions and theory of antenna; formulation of the radiation
problems; isotropic point source; power and field patterns; directivity and gain; radiation
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;
antenna impedance matching techniques; modern antenna for current applications;

antenna characteristic simulations and measurement.

01346010 wialulaguaznisasdygralulasian 3(3-0-6)
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MICROWAVE TECHNOLOGY AND TRANSMISSION
UsAuney @ 01346005 Feanssunsiraniviln
Prerequisite : 01346005 ENGINEERING ELECTROMAGNETICS
LLuzﬁﬂﬂ§u1MIﬂiL3W 199TABINDIN ﬂa‘luﬁlﬂﬂ'ﬁ%V]‘ULLazﬂgu38ﬁ@uﬁmiﬁﬁUUQ§Uﬁﬂ
LAZNSUNINADAREY Ngufaned MsunTBuTiLALS N1510n2995 Msdmeas nsselnan wugi
gunsallalasinl sleunes fnsesnwid dasmoundu aelauenidea iavesaods aeguuIy
aewelaglningen viethadufulshdsny Tasedusuaduass nmadeusouwasnsia o
Lulasianuaznsussyndldau
Introduction to microwaves, two-port network, incident and reflection waves,
standing wave ratio and interference, transmission line theory, impedance matching, open
circuit, short circuit, load termination, introduction to microwave device, resonator, filter,
coaxial cable, type of transmission line, parallel two wire, twisted pair, waveguide, power

diver, directional coupler, microwave link, microwave measurement and applications

01346006 FEUUAILAY 3(3-0-6)
CONTROL SYSTEMS
IrUsAunan @ lud
Prerequisite : NONE

WUUTIABINNANAMANIYDITE UL TrUumuAnLUUgUlauazgUln Hendudielou
wuuSaessruvuulaunaaslawuaud  wuinemainuazsruunanaUauamaln Sz
Ugugiuasniegll  nservpuuazailvaNadsiounay  JUNUUTBINISAIUANNAAEYIBUNGY
winfnwavdeulvenaiissnnuesssuy nTINATIaTeSdY N NMTIATIERLAZDDNWUUITUY
muatlulasunaeglamunmd Mauduvessin waesvedlurias ndesvedluin wefiosninves
ITUUMIUAU NILUIUNIIVRINISNARBULENYTAN

Mathematical models of systems; open-loop and closed-loop control;
transfer function; system models on time domain and frequency domain; dynamic models
and dynamic responses of systems; first and second order systems; feedback control and
sensitivity, types of feedback control; concepts and conditions of system stability; signal
flow graphs; time-domain and frequency-domain analysis and design of control system; root

locus; Nyquist plots; Bode plots; system stability; methods of stability test.

01346009 wannnsaeans 3(3-0-6)
PRINCIPLES OF COMMUNICATIONS
IUsAuney ¢ Ll
Prerequisite : NONE

WUUTIRRINSARATs anafuvesdyginunaznsussgndldounsunsiesiasnis
WUaayfsies Nsueg@aaRuULeUEaeN Wi N15UegERLaNNaYa (1018%) NsueganAl1ud (o)
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Communication models; spectrum of signal and applications of Fourier series
and transform; analog modulations e.g. amplitude modulation (AM), frequency modulation
(FM); noise in analog communication; binary baseband modulation; Technical standard radio
broadcast; Nyquist’s sampling theory and quantization; pulse analog modulation e.g. pulse
amplitude modulation (PAM), pulse code modulation (PCM), sigma-delta modulation;
multiplexing techniques e.g. time division multiplexing (TDM), frequency division
multiplexing (FDM), orthogonal frequency division multiplex (OFDM); introductions to

transmission lines, radio wave propagation, microwave components and communication.

01346016 AsAeENSWUUAITA 3(3-0-6)
DIGITAL COMMUNICATIONS
Jedsfiuriou : 01346009 ndnn1sdeans
Prerequisite : 01346009 PRINCIPLES OF COMMUNICATIONS

[

numuvguiuinstndiedn anudazidulasnszuiunsiiudgy USnlidyyo

A7)

[

quﬁ%mﬂuﬂ%aﬁﬁﬂqﬂ NNIMTINTUF I FUQIUTUNMUNATEUINIUIN MSNSRaLdU I
wagnsUSusUNad wedansuegianwuusdvia Fnun-eadn nsieseRseansaim n1suszau
11 Bmealawdy wurmgufunans Msisadyginanuaaiiile nMsiinsiaYesdyyin
sruUnAaetesduLAzRAIERAUNY Wadansuranedy Yesdyaandeueanaiunais
AN

Review of sampling theorems; probability and random processes; signal
space; minimum Nyquist bandwidth; signal detections; additive white Gaussian noise
(AWGN); Line coding and pulse shaping, digital modulation techniques; sigma-delta;
performance analysis; synchronization; equalization; introduction to information theory;
source coding; channel coding; multichannel and multicarrier systems; spread spectrum

techniques; multipath fading channels.

01346011 nsAeaINILEIazlATUne 3(3-0-6)
OPTICAL COMMUNICATIONS AND NETWORKING
JyrdsAuney ;01346005 JAanssuutinaniudln
Prerequisite : 01346005 ENGINEERING ELECTROMAGNETICS
vioupauladiErrsauuUnTInTsUanLazan MnISIdeuivesdy  Taseadiauay
giavasaeloniivuas  mfiwesvesasloniituas  vldavesaandauas  indosduas
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gunsalleniazTINkas figde wud msndndulowitilauaznssuiun1sngn nsaduatenia
WAt fsamtesdyaaniaua nmsnvddyaalusruunsdenlomias weiiifiend wietie
LTIAUUUNATN

Cylindrical dielectric waveguide and propagations conditions; structure and
types of optical fiber; optical fiber parameters; optical cable types; optical transmitters and
receivers; signal degradations; attenuation and dispersion in fiber link; link budget
calculation and evaluation; optical repeaters and amplifiers; optical transmission
parameters; laser principles; laser modulation techniques by feeding baseband IF or RF;
optical detection; regenerative repeater; applications of optical components; optical divider
and combiner; coupler; lens; optical fiber production and process; optical switching; optical

concentrator; multiplexing in optical link system; FTTx; passive optical network

01346007 nsdessteyauaziniatienauiianes 3(3-0-6)
DATA COMMUNICATIONS AND NETWORKING
Jundeduiou: 01346009 wann1saeans
Prerequisite : 01346009 PRINCIPLES OF COMMUNICATIONS
wuzihnsdeansteyauaziaiotis andnonsaedotisuuudidudu Wilnnea
Lagnsidonreqaregn wuudassmnuaritluaetns Wslareanisaruaumsdnfeiinais n1s
muAunsiva msdanisteoRawain 1nSevensaduans 3etnguuuriosiu in3evieiaiou ng
Jansidunis muvasndeveaioris Bumesidn wiotigdiudalou wIeUelUUNgNL
aninenssuuazszuy tmsgunsdemsteyauaziaietne
Introduction to data communications and networks; layered network architecture;
point-to-point protocols and links; delay models in data networks; medium-access control
protocols; flow control; error control; switching network; ; local area network; virtual LAN;
routing; network security; Internet; virtual private network; cloud networking; architecture

and system; standards for data communications and networks.

01346017 AansasuazALUag 3(3-0-6)
SENSORS AND TRANSDUCERS
AvUsAuneau : Tsigi
Prerequisite : NONE

fugnuilosurosduwesuuuarsisiiu waluladidulgesiuuasnafiaul SAW
WUes 1[Wuwesitina Wuweshilwan Wiuwesrauwinaniiii Wuwesanusou Wuwesiadl
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The course covers the fundamental of the semiconductor sensor,
semiconductor sensor technology, surface acoustic wave sensor, mechanical sensor, magnetic
sensor, electromagnetic sensor, heat sensor, chemical sensor, biosensor, integrated circuit

sensor and the techniques of interfacing the sensor to the system.

01346015 Siannsaiindninas 3(3-0-6)
POWER ELECTRONICS
Jwrdefutiou: 01346009 wann1sdeans
Prerequisite : 01346009 PRINCIPLES OF COMMUNICATIONS
Anwinuautiniglniivesgunsaididnnselindnidafe lalaan1ds SCR GTO
niudameiniderinlulngts uoan IGBT AnwiamaudAntwimanvesianiieldluau
dldnnsedndn1ds wiloulaaunuman wazunumaslsyl msmauvesdidnnseiindnidauuunieg
WITVYIWNAUUUANE) 1Wasialonuazisa@lns ﬂamyjm%bu L‘Vlﬂﬁﬂa’m%’UﬂﬁmUﬂumiwmuimJ
InFawmes 3le M uTawmesn1ds ueamnn1as leadN 29asmuaNNduUULIARLNS AawIsnwes
BuIsnmes wazudouvasluiluuusig 9 m'ﬁﬂ’m@umimmwmmuaLM@%LL‘U‘UG}"N 9 WU DC
wewes dudndunewnes tnelimsdidnnseind laseasuasnguifugiuvenaiesinsnalmii
ATTUENTY
This course includes the following topics: Characteristics of power electronics
devices, power diode, SCR, GTO, power bipolar, power MOSFET, IGBT, characteristics of magnetic
material, power transformer core, ferrite core, iron powder core. Converters. Ac to dc converter.
Dc to dc converter cycloconverter. Inverter. DC to AC converter, frequency changer, solid state
motor drive, direct current motor control, induction motor control, synchronous motor control,

structure and basic theory of dc machines.

01346013 Ujtiansimnssulnirdessuazdidnnsaiing 1 1(0-3-2)
COMMUNICATIONS AND ELECTRONIC ENGINEERING LABORATORY 1
dedunion: il
Prerequisite : NONE

Aplunpufiafiiedesiuiasdidnnsednduiauidoralitosniiizide
Wodunisfinianisdensasindididnnsednd n1sin uazfnundinsgidnvuraudivessas
TidEinns Weusenumaimngs wasfiRmsifidemnsmasemdnsauunen wu nse
lanuazfuegLaanILeNUaYn NMsueglanLazinegannanud nMsueganLaziNog.and
fuvandy nsituazaensaRTdy nsuegaALUY ASK FSK way PSK ia3asiuiaimaslsanend
29sauyanarduiiuaudvesansds auautinisdsinuuaznsazviouresasds msinauduay
AusMAdurevietheduwuuAmasuguain mifadhndiunduiuasdulseaninisassiou s
TAUAUMIULAZ LN ETS N15TRgnTvesazlnalswtUT0EIEBINIA NITUITULAZHUN
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The course concerns with advanced topics in electronics, not less than 12
experimental topics, in order to practice operating electronic circuits, measurement and
analysis of circuit properties including report writing on engineering and telecommunications
experiments, e.g., amplitude modulation and demodulation, frequency modulation and
demodulation, pulse-width modulation and demodulation, pulse code modulation
encoding and decoding, amplitude-shift keying, frequency-shift keying, phase-shift keying,
heterodyne receiver, equivalent circuits and impedance of transmission line, transmission
and reflection on transmission line, frequency and wavelength measurements in rectangular
waveguide, standing wave ratio and reflection coefficient measurements, impedance
measurement with smith chart, radiation pattern measurements, polarization and antenna
gain measurement, balun and impedance matching, wireless communication channel

measurements, network diagnostic commands, web server services

01346014 UjtiRnsamanssulnindeasuazdianusatind 2 1(0-3-2)
COMMUNICATIONS AND ELECTRONIC ENGINEERING LABORATORY 2
Jundeduniou: 01346013 UfiAn1simanssulnindossuas
diannseiind 1
Prerequisite : 01346013 COMMUNICATIONS AND ELECTRONIC
ENGINEERING LABORATORY 1
AlunauuaniAtestursesdidnnseindiireidesanufiinsimnssuluii
deansuardidnnsednd 1 wiadumdeswlidosndt 12 ¥ade Wedunsfinianisdensasinih
Sinvselind m3Tn warnvinszidnuaraudiveses TauvEnnsifeusenumdanssy
u,azﬂﬁﬁ’amiﬁﬁLﬁamﬂ'ﬁmaaqmmwﬁlﬁﬂmaﬁﬂﬁ LU 2TV YYIU WATVYIUAES 1999
JouNfukuUaUy 29953N¥15EAUKTIAY 2995 ndndyayi tnaeisisdauaumeauiulnil 1993
WNukazulasdyga deyanasuniulussuudidnnsedng
The course follows the communications and electronic Engineering
Laboratory 1 with comparatively more advanced topics, not less than 12 experimental
topics, in order to practice operating electronic circuits, measurement and analysis of circuit
properties including report writing on engineering and electronics experiments, e.g.,
amplifier, power amplifier, negative feedback, voltage regulator, oscillator, field

programmable gate array, data acquisition and conversion, noise in electronics systems

NENAYNFINANITEIU
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01346019 Tasstnensdeansuaunudni 3(3-0-6)
BROADBAND COMMUNICATION NETWORKS
Jundedution : 01346007 nnsdeansteyauaziadetnuneuiames
Prerequisite : 01346007 DATA COMMUNICATIONS AND NETWORKING
wuzilaseensieasuauanuiniie un Tasenewnundnuazinssdiedmsu

msiids maluladveslassienisidnds wu nmsdeansdeyaninuniigsuuaonosuas Tnsetng
wasdloufuazlauend lasstnesadmdnduuuntannuenadumuuiu tassteduloui
LAMUULINETY 1psgiunsAeatsiiuasliil wnssiunisiassinenisdeansly weluladves
Tassnunuman W ssuugosdeUszanuuled laswisunundniiamnnis lasstgunundnuuy
56 arudidosuredimnssunswiin annmvewesuimauazdsraunisaflulasselnseuunay

Introduction to broadband communication networks, i.e., core networks and
access networks; access network technologies, e.g., digital subscriber line (DSL), hybrid fiber-
coaxial (HFC) network, dense wavelength division multiplexing (DWDM) network, passive
optical network (PON), power-line communications (PLC) standard, wireless communication
networks (WLAN) standard; core network technologies, e.g., IP multimedia subsystem (IMS),
evolved packet core (EPC), 5G core network (5GC); overview of traffic engineering; quality

of service (QoS) and quality of experience (QoE) in telecommunications network.

01346018 N1929NLUUINITITIMU 3(3-0-6)
INTEGRATED CIRCUITS DESIGN
F¥1UsAUNaY : 01346003 Biannsalindifanssu
Prerequisite : 01346003 ENGINEERING ELECTRONICS
2RTTIIkUULIRaenTiasnmallal lulwan$ Fuea warluduea dwiuau
fudeans dmsndudygin wlediodn nswlasdeya waznsuszendluiiumneg Luuiasd
vosgunsaluanfinlumnaluladlulnaisuazuea dygrasuniu 29sasviounszid anluuldniin
WAZWMANII8871989 19952e18kazN1AYeeMas aadieny wuwinRsmMsuUasioya N15eenkuy
29959199 TUsAUMNTTIN 2TNVLIN IgINNLas TUTLATNTIB0DNLUY
Integrated analog circuit design in silicon bipolar, MOS, and BICMOS
technologies for communications; sensor; instrumentation; data conversion and
applications. models for integrated circuit active devices in bipolar and MOS technologies;
noise; current mirrors; active loads and references; amplifiers and output stages; operational
amplifiers; introduction to data conversion circuits; circuit design at the IC level; modern
VLSI CAD software.

%

01346023  N1UTTUIANARYYIUAING 3(2-2-5)
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DIGITAL SIGNAL PROCESSING
FvU9AUNDY :
Prerequisite :

o 1

dyranatldnailiowazdygianaiaeiies N19ATERAUNATY N1TanAILAE

aa o

Uszanauanluang nmsudassnsidndiegng auiiazidulumsussinanadyaunidva ssuuvaly
IM51ANUDLAT AW a5 LUIA N1SkUadnvianlifailes nunussuunaildneiles nswlasduasy

n13Uszgnalunsiesgissuuidadusaslivbsundamiunad lassadavesssuunailisdeiios

[

WATADNLUUINITNIDILUUNANDUAUDIDUN AF U UA A WU UNANDUAUDIDUNAAINNG N15OONLUU

2993n309laeldlusunsunouiiames nswUasySieslineiiior nswUasySieswuusiaiia n1s

CY %4

Ussthanadeyanamanlisaflomaesnmand M3UszgnAltnuMIUsEInNaRad AT IaN 1A Y
AmnssulnsAwIAg WU NMsUszINaRan I nsUssInanadaiazin MsUszaanaase Wusu

Continuous-time and discrete-time signals; spectral analysis; decimation and
interpolation; sampling rate conversion; probabilistic in digital signal processing (DSP);
multirate systems and filter banks; discrete wavelet transform; Review of discrete time
systems; Z-transform and applications in linear time-invariant system analysis; structure of
discrete-time system,; finite impulse response (FIR) and infinite impulse response (IIR) filter
design techniques; computer aided filter design; discrete Fourier transform; fast Fourier
transform; multi-rate discrete-time signal processing; DSP applications in telecommunications

engineering such as image processing, speech and audio processing and array processing.

01346020 AINIIUNNINIZINYLELIAIND 3(3-0-6)
DIGITAL BROADCASTING ENGINEERING
yrdsAunay : aidl
Prerequisite : NONE
AuENIINTEaNedsILazn1sunsainsad a1 uAusEUUASTakaT Y
pdflen fiufinsounqulasstieniseenaima fdvde wiunfinisdsivg Insvied ssuvagiloas
AARN MIANWIUNMTIATIET wazn1sUssllunaUseaninmuasdyyandssasnin nsindes
LAZAIN miﬂismEJé’igzyﬂﬁ%ﬁamﬂﬁuﬁummgm DVB-T 1ag DVB-T2 mimaam%bu gn 318U
izijmsmaLa%"wiammﬂmwmm COFDM watla 1105514 MPEG2 11913574 MPEGS U9Rv09
N13N3218LEEIRTNA N1TNTEABNINATNA LWIBULNBUNITNIZAIULESITZUULDUNIADNLAZAINA
N15d9-SUNINATNANIUANIAEY TBAIMUANITNTTINULFL-NINATNAANUINTFIVANNUS
INTANUIALUIUITIF (ITU) hay NaNT. mﬂﬁﬂmsamé?ﬂwﬁ'm%’uLLaszﬂﬁﬂmﬁmﬁmmmimﬁﬂﬁ
PRTTIVIIET L
Frequency spectrum band for digital terrestrial television (DTTV) broadcasting

and satellite broadcasting, network coverage area and power rating, studio acoustics,
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calculation, analysis, and evaluation of broadcast signal, sound measurement, echo, studio
control-console board, VU meter, PPM meter, digital terrestrial system, modulation,
modulation error ratio (MER), COFDM techniques, MPEG 2 standard, MPEG 4 standard, merit
of digitalization of terrestrial broadcasting, comparison of analog and digital terrestrial
broadcasting, satellite broadcasting system, International Telecommunications Union (ITU)
standard and National Broadcasting and Telecommunications Commission (NBTC) standard,
recommendation of digital broadcast, receiver installation techniques, and digital terrestrial

television measurement techniques.

01346021  waluladindotietuge 3 (3-0-6)
ADVANCED NETWORK TECHNOLOGY
FyrdsAunau : 01346007 n1sAasnstayauaziniadionauiianes
Prerequisite : 01346007 DATA COMMUNICATIONS AND NETWORKING
wugtan1tdnenssuiAsedneseAueInns Angdndwesidn wauladouwaznis

UM sdeusie eaiifiuazensieaiifl infednsled maneavlefisu 4 uay 6 loBiBui Loeniiiuas
Wslareaduq msfunidumvesled 1wy wuvaundnuazuuulaunin vinislsunsuuszend
dmsuinsednglod 1wy Aw@i LoWid maluladuessyuumiotiossurling [Wu ARH 3ed1e
Swesidndouss nsulamngauaietny dadimuanisdnds Wufiweaed 3mnssun1sasas
LASBUNULUUAINUAAIILONALIT N1TIANITIATOVIULALTZTUUINYIANUAAAYVDILATOUNY
Sumedifinvesassnds wultuvesveluladiedetisluouian

Introduction to enterprise network architectures; gigabit Ethernet; VLAN and
link aggregation; STP and RSTP; IP network; IPv4 and IPv6; internet control message protocol
(ICMP); address resolution protocol (ARP) and other protocols; IP Routing such as static and
dynamic routing protocols; application services for IP network in the form of DHCP and FTP;
technologies for WAN including PPP; point-to-point protocol over Ethernet (PPPoE); network
address translation (NAT); access control lists; MPLS; traffic engineering; software-defined

network; network management and network security; 1oT; network technology trends for the

future.

01346022 ns¥nuanusiuasasasemslaes 3(3-0-6)
CYBER SECURITY
Jydeduniou : 01346007 N1sFeansUayaALATYIIABNNILADS
Prerequisite : 01346007 DATA COMMUNICATIONS AND NETWORKING

ansvesdynianudasadslees nasnaunistesiudenienin n1saruay
warSnwinudasndelaues lnediienuieifudeanaiy AUES LaENANTENUAIUATIY
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vaensvleiues suiosnanervginssuleues wwamdunsiuiieuaznisgauanaudemean
winnsalsulifeuszasd ngrunefiigidedutiagiu 1nsnns wagtimsgrilunisdudunismg
walla NTOUNITUTUITIANTS nsounsaAtdun1TaIunssnwiaulasadsaiuleiues wlsuiy
waznagnslunsiaeusiuasasndeluiues

An overview of cyber security issues, physical protection and control, cyber
security with content about threats and risks, the impact of cyber security due to
cybercrime, guidelines for coping and disaster recovery from adverse events, current
relevant laws, measures and standards for technical implementation, management

framework, cyber security framework, policies and strategies for the development of cyber

security

01346025 nssRaLRaILEauazsRaAYD sd gy 3(3-0-6)
SOURCE AND CHANNEL CODING
yadeAunaw: el
Prerequisite : NONE

Wizl MU Y1a7s ulnsy 119815390 Nudnskisiawvasiie ngunis
Wrsiadedygyin N1sinsiaduiuuy nssAaeuAts N1SNTRENIUIYNTY AIDE19NIS
\irswaumaaiifialunisdeansdeuszan WU JPEG uay MPEG siiameuligtu swiameslu san3
Adanrumuuius sialnans segremadhaialuninsgiudeans wu IEEE 802.11 uay 3GPP

Introduction to information theory; entropy; mutual information; source
coding theory; channel coding theory; Huffman coding; arithmetic coding; examples of
source coding in multimedia communication, e.g., JPEG and MPEG; dictionary coding;
convolutional codes; turbo codes; low-density parity-check codes; polar codes; examples

of channel coding in communications standards, e.g., IEEE 802.11 and 3GPP;

01346024 nseanuuUANsaelniLuuLeniin 3(3-0-6)
ACTIVE FILTERS DESIGN
FUsAUnDU : 01346002 N15AATIZIH9A5INAN
Prerequisite : 01346002 ELECTRIC CIRCUIT ANALYSIS
Anufaadostielunisiinseiuarauauiidosiuredassgluiuuumad
wazhuukendinl nsUszInaAIfInsoazn1sLUaInud wannsiasizimAtan nlae e
N394 NMIFLATIERLaENseanLuUlASIt IeMETNLaL AT ENETN L UUABUaNgA8AIILAIUNIU
ninmadoswiulunmsduaszimnseseniii ssaslumeanuuingg Tassisweniiniifsngusn
Mnlassenadnuuulasaeiuiule ndnnsidesduvesiinsesuunsudaeuinuaud-iufu
Usrquasndnmiaiesiurasiinsesuuuaindaundines
This course includes the following topics: analysis tools and basic properties

of active and passive networks, filter approximation and frequency transformation, filter

’J?’T.‘U.(aﬂ?ﬂiillbLWﬁ’]a@ﬁ’]iLLa%aLﬁﬂ‘ﬂi@ﬁﬂﬁ) AMAIYIFINTIUINIANUNAL ﬂm%%ﬂ’)ﬂiimﬂ’]ﬁﬁ% GRILR w2 14



sensitivity analysis, passive network synthesis and design, resistance-terminated passive
networks, basic principles of active filter synthesis, positive and negative feedback biquad
circuits, singleamplifier and multi-amplifier biquads, active network based on passive ladder

structures, basic principles of gm-C filters, and basic principles of switched capacitor filters.

01346026 dannsadinddanisunnd 3(3-0-6)
BIOMEDICAL ELECTRONICS
rdeAunew : il
Prerequisite : NONE
mamwimml,aza%ﬁmmﬁumwwélﬁaqé’u ﬁﬁﬂmiﬁuugm%qLﬂ%‘laﬂﬁaLwaé
‘ﬁyugmuaz NaNNI5V0IHINT199U unasnuiladygrudinin dianlasaamsudygiaudanan
2asvnedIa Tanm deaazaudulain mstalussuunmsmelaaznisivavendon Adu
ausavnsosletn Adudues é’a;zgwmlvxlﬂmé’mLﬁauazmﬁi’m Lﬂ'%'mﬁaifmiuﬁawﬁﬁamﬁﬂﬁﬁﬂ
w3nsflenenimuidn Lﬂ%@ﬁﬁaiu%aaﬁmaﬁgﬂawﬁﬂ Anulasndumelnvuaznismaaeu
This course includes the following topics: the anatomy and physiology of the
human body, basic principles of medical supplies, fundamentals and principles of detector,
the electrical signals produced by bio-organic cells, so-called ‘bio-potential’, the principles
and types of electrode and its manufacturing, especially in the biomedicine, the amplifiers
used for the tiny bio-signals, the bio signals normally used in the medicine, e.g., ECG, EEC,
EMG etc. and how to measure them, the principles and circuits for manufacturing the
typical equipments used in the clinic and ICU and the electrical safety and testing in the

usage of these equipments for medical purposes

01346027 Wdaizesiausumaluladinindesns 3(3-0-6)
SPECIAL TOPICS IN COMMUNICATION TECHNOLOGIES
AvdsAuneu . Lud
Prerequisite : NONE
Fnilnsounquiomitisatestunaluladlnihdoastefaeuasdudimun
The course covers recent topics of communication technologies chosen by

the instructor.

01346028 daiFesiirudumaluladdidnnseding 3(3-0-6)
SPECIAL TOPICS IN ELECTRONIC TECHNOLOGIES
IdeAunen:  laidl
Prerequisite : NONE
Tninsounquiomilisatestuinaluladtdnmseinddsdaouandugimun

The course covers recent topics of electronic technologies chosen by the

2a.0.(enssulnindeasuardidnnsaiind) A1AIAINISUINTANUIAY ALIFINTSUANERS @93, 1 2 15



instructor.

neju%mmsﬁnmmuﬁaﬂ

01346029 TAseUAAINTsH 6(0-45-25)
ENGINEERING CAPSTONE PROJECT
AdsAunon el
Prerequisite : NONE

yhnsideuaziannlassnuiivszgndliinaluladluavisnssuliindeasuay
wiedneudelndiAns tndnwdesiuauesenuuardsdoasuvaslassnuiidainiloduganie
N13ANYI

Research and development of integrated project using technologies from
communications and network engineering projects or related fields. Students have to give

oral presentation and submit summary report at the end of the semester.

01006029 annaAnu 6 (0-45-0)
CO-OPERATIVE EDUCATION
AdsAunou . laidl
Prerequisite : NONE

Undnwsuwvhnuiuniagramnssuduszesnaliddesndt 16 &Ua uaziinig
ARLEDNLAYNITUTEIIUIINAMENTTUNITVDINIATYI
The students participate in the co-operative work with industrial partners at

least 16 weeks. The approval and evaluation by the department committee is required.
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yawasasiie gunsalildaeuiviufjifnmsianssuluiindeaisuazdianusaiind 1 uas 2

fdui s78n159Un 0l MUY
1 yanaaeINnsHaaTMIduBNABNLAZATIA
1.1 ﬁqmwmaaﬁamﬂmﬂmmﬂmLLUU PCB Board (Biskit board) 20 m
1.2 m%ﬁmgﬂﬂﬁuﬁ@mmwmwLﬁuazaml,wa%ﬁa AYNE 100 Wnedse 20 1304

890 RIGOL §u DS1102E
1.3 Lﬂ%aﬁmgﬂﬂﬁué@mmhdﬁﬂLﬁuazamwuﬁﬁ Ta A1ud 100 wnzidin 5 1304
890 RIGOL §u DS1102D
2 YANARDIEIYDINTA
2.1 m%qa%wa”zgzgmm%l,aWﬁugm (Signal generator) 8%e Rigol 1 1A304
22 | wdovianesilasshenssiiugiu Bre Agilent 2 \A304
2.3 QUﬂiiﬁLﬁ%ma%ﬂgﬂﬁmwmﬁugm (Spectrum Analyzer) 8¥a Agilent 4 509
24 m%qa%ﬁqa”zgzgmmiav%ﬁugm (Signal generator) St Agilent 3 1309
25 | gaveaen1sinlnailsdaneainie 3 40
26 | yaveaesuIaIutivan 2 90
3 YaNAaeeaslulasim
31 | yanmaensasiulasion 8% Feedback 1 %0
32 | youedesineliinszuanse 1 10309
33 | faviadiadidiwes 1 1304
4 YANARDILUANINLES
41 | lulpsalauines 1 1304
12 | yomeassliiuosesniia 8% Emona Tims 2 Y
13 | yudeumvansliiuaieendn 1 %Yn
a4 | iesianuantfianslilueoondn OTDR 1 1304
45 | Audenaneuazgunsaldin 4 4
5 YANAADILATDIFHIADINAGS
51 | yadsusindesnaudaygiaing TX1000 RX 2 Y
5.2 \A3aiATIEiANE(Spectrum) 8% Rigol 2 A0
5.3 \3eiAszsiAILA(Spectrum) Bte Rigol I tracking Gen. 8 1A304
6 YANADDIMNNAUEIEN
6.1 | YAnRaesEuuaNEs 8 99
6.2 | in3esin LCR fines 10 %
7 yanaaain1saosstayauazlnssinsreuiiames
7.1 | gunsaivedeuansuau 2 ¢
7.2 | Audenany 2§
7.3 | aunselaing 24 woin 20 ¥
7.4 | gunsal sever 4 \A3s
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fduil s78n159Uns0ld MUY
YANABDINIG ADSL
8.1 | DSLAM (ADSL/ADSL2+) B%e Zyxel 1 1A30s
8.2 ADSL Router (ADSL/ADSL2+) q Lﬂ%‘laﬂ
8.3 Telephone Exchange (PABX) 1 %0
84 | in3enouiiamed 3 1304
8.5 Multi-function ADSL/ADSL2+) + Tester 8% Fluck 1 1304
9 YANAaResruUbledl n1sUsEalanadynIMuas Software Defined Radio
9.1 | yamAasINeRnLUUTEUVARANT I uaETeiLas (Software 6 130
Defined Radio) USRP
9.2 YANAand Digital Signal Processing (DSP) S0 Emona Tims 2 %0
9.3 ﬁqmmh@amaaﬂ Digital Signal Processing (DSP) 2 Un
9.4 | vaneaasszuuiledl NI-MyRio 20 n
fdui s78n159Un 0l MUY
yannaas iasasilanazgunsaiiilisznauntsaauludvnisfuianizma
1 wendsszuulalasiavivwin 2 GHz U DRM-770 2 4
2 yauedosireliinszuanss % MPC $u M10-TP3005H 5 1304
3 yfinnsdeansaaviatuas 1 99
4 \n3esrifindeyeyiaiFunction Generator) 8% Rigol 5 1304
5 YANARDINITIALTTUUAITA 1 %0
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YaLA3ale aunsalnldaaudyuianisivugiu

fdui s78n159Un 0l MUY
FU{uamsIaanssulniwazdiannseind
1 Lﬂ?@ﬂi’@gﬂﬂ?{ua”@mmlw%Lﬁ‘uazamLL‘UU@% a anud 25 winsBin Bve | 30 wAdeq
Siglent y1 SDS1022DL

2 Lﬂéaﬂﬁ’u,ﬁmﬁaﬁg’lm(i:unction Generator) fva Siglen 30 1584
3 | ipestnglnnszuansediie Siglen 30 1389
4 | oeadalaglaUuuusunaen 30 15304
5 LﬂéaqﬁﬂLﬁmﬁfgfgwmauwﬁaﬂ 20 1A304
4 | sunaeniandines 40 #a
5 | fdviasiaddimes 5 ¢

%

YU UAN15995AING

1 | 4nnaeeeashaviakazaaingdvie INEX

3
2 | yavmaensasiaviauazasindsie ANA Digit Lab 30 ¥
3 | uosn FPGA 2

ufuanislulasaaulnsaaas

1 | inSeseufiumesuuusialfzive Dell 25 A
2 | wdeswreuiumesuuudilfeliie Acer 15 40
3 | gaveaestlulpslusaaiees 20 A
4 YANAADY Arduino 30 9
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eegutayadiannsaiindndrlinveayanarsidavuaziiliuinig

a1au 51830 vauwnvaiionm
1 | ASCE fifemanisiimnssulesn (Civil Engineering) fis1d0315873
3i8nnsefind 33 Yoi309 uasll Proceedings wuuoaulatl

2 | ASME ﬁLﬁamawﬁ%ﬁmﬂsimLﬂ%aﬂa (Mechanical Engineers) §315815
Transaction Budnnseing 26 Tades
Journals

3 | ASTM ﬁLﬁamL?{mﬁ’wwmgma’ma U 12,000 518715 Lazdngans
Standards & geulatl 8 Foideq
Journals

4 | International Junsanseoulavarvivn Microbial Systematic ﬁL‘ﬁ@WlﬂiaUﬂqu
Journal of A1 Phylogenetic & Evolutionary, Micro - organisms
Systematic and
Evolutionary
Microbiology
(IJSEM)

5 | The Journal of | unsansesulaunseungquanyiv Antibiotics wavauIvd
Antibiotics Aetos

6 | Journal \ugnudeyaiildsnearud Impact Factor ¥84215a15 2 Edition o
Citation Science Edition @ Social Science Edition i'JUi'J@J%’@;ﬂaﬁ]’m’nia’li
Reports JCR) | Usguntu 9000 TRIER

7 Journal of Near Lﬂuafliaﬁaaulaﬂﬂ'ﬁa‘Uﬂqumﬁuﬁm Chemometrics, Calibrations,
Infrared Diffuse Reflection, NIR Imaging, On-Line Use, Fibre Optics,
Spectroscopy | Sampling, Spectroscopy, Instrumentation, Remote Sensing

8 | Scopus Jugudeyaaszduvuiazn1sensdewesnuidewuy peer-reviewed

ATOUARNYINANYIYV layaunnd 55 auseideu

9 | CAB Abstracts | flilevmnmsisednudninisinens feonansatiusiin Ussanas 17000
on CAB Direct +| 518M15 15815 120 Foides
CAB Abstracts
Plus 38 CABI

10 | Access Science | Siffomanuiiviivenmansuazmalulad flunAauunnia 8,500

UNAMY SIENUANUNNIVTIRNAINUIFY AANUAUIYYDIFANNUINNTN
110000 /1 dnnUsznaulagnsmiaINAdT 15000 5U §IUseTH
PnInenFansNaTaLdeau1nnin 2000 AL INETNALN McGraw-Hill
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A0V 1898 YBULUAVDNLUDNI

11 | Access Access Engineering Access Engineering Lﬂugmﬁﬁa%aﬁﬁq?{a
Engineering Bidnnselindg ndInRuN McGraw-Hill ﬁﬂsamqmﬁwﬁﬁm
Amnssueans waganufieides $1uau 230 iy
12 | Material Jugndeyatanesulall fdeyavesTagitensoonuuwinlan
ConneXion 111N 7000 $18A1T
13 | iQNewsClip Udnsnganasmesuladanuideiuiniglulssme enwlng
WAZAIYIANYUIZNALINNTT 30 aTU
14 | NewsCenter | U3msdayarmansislulssmeuazsinssana Inslidoyauuy
real time
15 | SpringerLink | Wugudeyanisdedidnnsednd Useuia 5,000 ia1 AseuAay

De

eBooks U 2014 | i 13 dnwnivn fedl
. Computer Science

. Engineering

. Biomedical and Life Science

. Medicine

. Mathematics and Statistics

. Humanitics, Social Sciences and Law
. Business and Economics

. Physics and Astronomy

O 00 N O 0 A W N -

. Earth and Environment Science

10. Chemistry and Materials Science

11. Professional and Applied Computing
12. Behavioral Science

13. Architecture and Design

16 | Wsunsu
MTIVEDOUAIM
FrdouunaIy
(Turnitin)

17 | lsunsudnns
UTUUNTY
EndNote
neftudgn
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YT CACKE) YauLnvauiian
18 | ABI/INFORM Hugnudeyaisuradeyamsinu gata mslawan msnann insugmeans
Complete N1FIANIININYINTUY WY N15RY 11¥ Aewfimes 11nndd 1,100
ue AN TLNAVDIUTENG) DNUINAIT 60,000 UTEN Lay
annsoduuunamatuisiiliansansiilanndt 800 ede
19 | ACM Digital Jugudeyaniaiupeuiiineswazinaluladasaume 10
Library Asfinsisioliles anmned1n wagtonanslunisussyaivins Adevilag
ACM (Association for Computing Machinery) %ﬂﬁammﬂmi
Usznausedeyaiid1fny 1wy s1emsussanynsy a1sedaay article
reviews wazunarwatiudiy Tideuaduel 1985-Hagiu
20 | IEEE/IET \Hugndeyafiiusmansaumnan 2 undsdoya Ae The Institute of
Electronic Electrical and Electronics Engineers (IEEE) Waz The Institution of
Library (IEL) Engineering and Technology (IET) Falu IEL Usznausheenans
1N 1.2 Ewandsfianiannnia 12,000 Je
21 | ProQuest L?Jugmﬁﬁa;ﬁaﬁim’mﬁwmﬁwuéizéﬁ’w’%migwiw wazU3aien atuiau
Dissertation & | (Full-text) vasantuns@nuniilssunsiusesanusemaansgoiasnm
Theses Global | waguAuIAT SuBUNanITuMsAnEINIVLlsU soamsiae Lelde
wazuan3ni 11NN 1000 uvs Yszneulumelenaisatiuifiuues
InednusUsaaenuasUsyanindausd 1997 fallagtu livesndn
1.1 dusnens wazasvduauingdnushivesndn 2.4 a1us1en1s
22 | SpringerLink - | \lugudeyainsansdidinnsetind Inereansmealuladuagivemans
Journal AU ATOUAQINTANT SUEnasatiuLiY 1,130 T deyat 1997
- UJagliu
23 | Web of Jugudeyaussanunsuuazanszsduauniounisdadiuay§19is
Science fiaseunguanyIvndniainemans deuemand uay uyworans
nsasUsEana 9,200 1ede Tioyadaudtd 2001 - Jagiu
24 | American Hugnudeyafinrusmunar wagandde annsasmeiuaiiuas
Chemical Ienmansfifededassunuannnasiedfuiduslisy 15ans
Society Journal | 81énw3efind (Electronic Journals) fayaiildanmsdudududeya
(ACS) atuiiin (Full Text) uazgunm (Image) Houndanaudd 1996
25 | Academic \Jugnudeyaananuiviiaseunquynanynduing liud snyweinen,
Search ANSIANERS, TIINE, LA, IEINTIULEEN, IEINTIUFAIARST, NISANWN
Complete AU IAUTTTY, Qilnans, nguney, Tanmans, adinAnans, aues,

WAYFANS, AN, I9IN8N, ANFUILALIINGT, FRILNNYAERS,
anafine), @M1V LazaIU1DUY
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YL ea YauLnvauiian
26 | EBSCO \Jugndeyaiinsounquananvnivn wu Anwieans agmans Aau
Discovery FiNEns LAAENS IM8IN1TIANTT
Service Plus
Full text
27 | Computers & | ugrudeyaiiaseunquatviviinermansinalulad Imnssumans
Applied Ao mesiavinalulagnauiunes Yelvasleys : A.A.1965 -
Sciences Uagtu Insiiusrusindeyaninuianng AnuimenamnIsuLuy
Complete Faduuaznidouanduninennaiesidefidmanssnumasina
wazdenuvoanalulagivl
28 | Education LUU%’]WU@@J@Wﬂia‘Uﬂatﬂ‘WJE{JaLﬂEJ’JﬂUmiﬂﬂU’ﬂUVlﬂSu@UmLLG]‘U%SJ’JEJlIJ
Research iinsAnmseRUTigtu uasanuduyRiaenansAnw o iy
Complete NSANYUUNNAE gUANY wazN1SMAEBU Education Research
Complete Tusnmsarstilazaszdualussnsasni 2,100 579019
PaAIUNTETATULANNTT 1,200 918015 wazswlutddeuay
UL IEiEesdnifay 500 9183
29 | H.W. Wilson Jugnudeyanssvll anszdauduaziona1saiuiunsouaquynanviv
(12 Subjects) f}"f\iﬁ Applied Science & Technology, Art, Business, Education,
General Science, Humanities, Library and Information Science,
Social Sciences, Law, General Interest,Biological & Agricultural Science
30 | Emerald Jugudeyanseunguaiuisvnsmiunsdanis louwn n1sliuuaznis
Management | Uayd US¥1335A3 N1sIRNISHaENaEns
(EM92)
31 | ScienceDirect | \Jugiudeyaussanunsuuazionaisatiudiu (Full-text) 99015813

vasdwiniuiluiaTe Elsevier Usenaume nilidouwazinsansny
Weeans walulad wazinermansnsuung arnsagveyadounsa
At A. @.1995 - Uy
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