EE 1021 — Eicaywyn ota HAekTpoOVIKAG

BAZIKEZ NMAHPO®OPIEZ

Tunua HAEKTPOVIKAG

Tithoc Mabnrpuartoc Elcaywyn ota HAekTpovika
Kwdikog Mabrpoatog EE-1021

Otwpia / Epyaoctrplo Oswpla + Epyacthplo
E€apnvo AdaokaAiag A

MOTWTLKEG PLOVADEG 7

Qpeg Adaokahiag 40+2E

Doptog Epyaoiag 210

Yroxpewtko / Emloyng YTOXPEWTLKO

YneuBuvog MaBnpatog

Kipwv Avactactadng

ASAOKWVY

Kipwv Avactactadng

Emikouplkd Npoowrikod

Tpomog AwdackaAiag

OetwpnTikA AidaokaAia, EpyaoTtnpiakég Aokioelg, Epyaaieg,

A&loAdynon Mpododog, Epyaacicg, TeAikr EEETaon
TeAhikA e€étaon 50%, EpyaoTrpio 50%
Mpoamnattovpeva
MNMEPITPA®H

2KOTTOG: O OKOTIOG TOU PaBrUATOG Eival va ETNITPEWE! JIa BACIKR BWpNnon Twv
NAEKTPOVIKWY KUKAWUATWY, WOTE O QOITNTAG VO OTTOKTACEI £€0IKEIWON YE AuTd, aAAG Kal TO
TTWG Ta aTTAG KUKAWNATA ITTOPOUV VA XPNOIUOTToINBoUV yia SIGPOPEG EQAPUOYEG OE

MEYOAUTEPO CUCTAMATA.

MaOnoiaka AtroTeAéopaTa

"Exovtag oAOKANPWOEl ETTITUXWG TO HaBnua o otroudaoTr|g Ba gival o€ B€an va:

yvwpiel TTwg yivetal n xapagn XapakTnPIoTIKWV KAPTIUAWY -V TwV NAEKTPOVIKWVY dIaTALEWY
oxed1alel atrAd KUKAWMATA TPOPodoaiag I0XU0G Kal va UTTOAOYICEl Ta OTOIXEIa TOUG.
€XEl KATAVOAOEI TIG apXEG AcIToupyiag Bacikwy diaTaEewy atd nuiaywyoug.
TTPAYUATOTTOINTEl TIOAWOCEIG DIAPOPWV NAEKTPOVIKWY dIATAEEWV.

TIPETTEI PETA ATTO £TTECEPYATIa Kal avAAUCN TTEIPAUATIKWY OTTOTEAETUATWY, Va gival e Béon

EKTIUAOEI TNV TTEPIOXT AciToupyiag dia@opwy diatdéewv.
®  YPNOIYOTIOINCEl OXETIKEG TTANPOYOpPIEG atrd dedopéva kaTtaokeuaoTwy (data books).

AvTIKEIgEVA TTOU KOAUTTTOVTAI

e  XOPAKTNPIOTIKEG KAPTTUAEG |-V
e Aiodol P-N: Aiodog e opbr & avdoTpogn TTOAWGCN. XApaKTNPIOTIKEG KAUTTUAEG




TAong-peupaTog 8160wV eTa@rg P-N. EuBeia @bpTou.

e E@appuoyég d16dwv: H Aiodog wg d1akATITNG, WG avopBwTrG TTARPOUG KUPATOG KAl WG
nuIavopBwTAG. Avopbwan e QiATpo. KUKAWPATA HOPPOTTOINONG KUPATOUOPPWY UE
d1660ug

e Aiodog Zévep. E@apuoyég o€ KuKAWwpaTa oTabepoTroinong Taong, TTePIopIcoU Kal
TIPOCOETEWG

e AImToAIko TpaviioTop ema@nig (BJT). Avagopd otn doun, Asitoupyia Twv TpaviicoTop
NPN kai PNP, KukAwpara méAwaong Cg, Cg, Ce.

e E@apuoyég TpavlioTop: Zxéon HETAEU TwV PEUMATWY l¢, Iz Kal Ig . XapakTnPIOTIKEG
€10600uU Kal €§6dou Twv BJT. To TpaviioTop wg dIAKOTITNG, WG TAAAVTWTAG & WG
EVIOXUTNAG.

e Tpavdiotop emmidpaong mediou : Junction Field Effect Transistor Avagopd otn dopn,
apxn Asiroupyiag, XapaktnpioTikég |-V, Kukhwpara ToAwong Cs, Cp & Ce.
E@appoyéc. MOSFET: Avagopd otn doun, apxr Asitoupyiag, XapaktnpIoTIkES |-V,
KukAwpata méAwong Cs, Cp & Cs. EQappuoyég.

e SCR kai Thyristor: Apxég Asitoupyiag kal xapaktnpioTikd Twv SCR. Evepyotroinon
Twv SCR.

e XapaktnpioTikég Thyristor, MARPNG avopBwaon & nuiavopBwan Pe EAeyxo paong.
DIAC kai Triac.

o  TeAeoTIKoi eVIOXUTEG @ O 10aVIKOG TEAEOTIKOG EVIOXUTAG, AVACTPEPOUTA KAl [N
avaoTpé@ouaa ouvdeapoAoyia, AsIToupyia peydAou orjuaTog

e E1dikd HAekTpovikd aToixeia: Thermistor, Varistor, Varicap, IGBT

EpyaoTtnpiakég ACKNOEIG

Epyoomploxn ekmaidevon Ttov @OtV TPAyHatonoldvios 13 epyactmplokéc
0O0KNOELS EOTINOUEVEC oTo Pactkdtepo avTiKeipeva TG Bempntikng dbackaiiag. Ot
acknoelg o etvol TpocavatoAopéves Tévo oto akdlovba medio:

o  Kukiopota avopdmong pe 91000vg
e Xtobepomoinon pe Zevep

o [leprypaen Aettovpyiog BIT
o Ileprypaon| Aettovpyiog JFET
o TIleprypaon Aertovpyiag SCR/ Thyristor

A15aKTIKEG KAl MaOnolokEG SpaoTNPIOTNTES

O1 péBodol didaokaAiag TrepIAauBdvouv:

To pyabnua eivalr opyavwuévo ae DIaAEEEIG, PPOVTIOTAPIA KAl EPYACTNPIOKEG AOKATEIG. Ta
PPOVTIOTHPIO ava@EépovTal KUpiwg o€ €TmiAucon ackrnoswy. O1 EpyacTnPIaKEG QOKNTEIG
OTOXEUOUV OTNV TTPAKTIKI) KATAvONnan TNG AsiToupyiag atmAwy KUKAwWPATWV. MepidauBdavouv
avayvwpion NAEKTPOVIKWY KUKAWMPATWY, Ayn HETPACEWY O€ auTd Kal eEaywyn
OUMTTEPOCTHATWY.

O1 paBnoiakég dpaoTnpIdTNTES TrEPIAAUBavouv
Xprion a1rd Toug OTTOUDOCTEG EPYACTNPIOKWY OPYAVWY Kal UAIKWVY YIO THY KUKAWPATWY,

€TTIAUCN AOKACEWYV, UAOTTOINGN ATOUIKWY £PYAOIWY, XPron AoyiouikoU yia oxediaon Kai
£EO0M0IWON KUKAWUATWY, OTOUIKN) JEAETN KO ECETAOEIG YPATTTEG.
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EE 1021 —-Introduction to Electronics

BASIC INFORMATION

Department Electronics

Course Title Introduction to Electronics

Course Code EE-1021

Theory /Lab Theory + Lab

Semester A

ECTS Credit Units 7

Teaching Hours 4 Theory +2 Lab

Working Load 210

Obligatory / By Choice Obligatory

Unit Leader C. Anastasiadis

Teacher C. Anastasiadis

Assistants

Teaching Lectures, Lab, Tutorials, Exercises
Assessment Intermediate Exam, Exercises, Final Exam

Final Exam 50%, Laboratory 50%

Prerequisites

DESCRIPTION

Aim

To provide a basic knowledge of electronic circuits in order the students initially
familiarize with electronic circuits and after that to understand how and where simple
circuits can be used to compose a complex device

Learning Outcomes

Having successfully completed the module, the student will be able to:

Draw characteristic I-V curves of electronic devices.

Design simple power supply circuits and calculate their elements.
Understand the operation principles of semiconductors.

Apply appropriate bias for several electronic devices.

Process and analyze experimental results in order to assess the operation limits for
several electronic devices.
e Use all relevant information from data books.




Topics Covered

e |-V curves

e P-N Diodes: Diode with forward and reverse bias. Characteristic curve of P-
N junction, Load line.

e Diode applications: Diode as switch, half-wave and full-wave rectifier,
rectifying filters, waveform shape circuits

e Zener diode: voltage regulation applications, limiting and clamping

e Bipolar Junction Transistor. Structure, operation on NPN and PNP
transistors, bias circuits for Cc, Ce and Cp

e Transistor applications: Relationships between IC, IB and IE currents,
transfer characteristics, transistor as switch, amplifier and oscillator

¢ Field Effect Transistor : Junction Field Effect Transistor Structure, operation,
bias circuits for Cs, Cp & Cg, Applications. MOSFET: Structure, operation,
bias circuits Cs, Cp & Cg, transfer characteristic.

e SCR and Thyristor: Operation and characteristics of SCR. Activation

e Thyristor characteristics: Full wave rectifier, half wave rectifier with phase
control, DIAC and Triac.

e Operational Amplifiers : The ideal operational amplifier, inverting and non-
inverting configuration, large signal operation

e Special electronic devices: Thermistor, Varistor, Varicap, IGBT

Laboratory Exercises

Laboratory training of students carrying 13 laboratory exercises focused on key items
of theoretical courses. Training will be oriented on the following areas:

Rectifier Circuits

Stabilization with Zener diodes

BJT operation principles

JFET operation principles

SCR / Thyristor operation principles
MOSFET operation principles

Basic circuits with operational amplifiers

Teaching and learning activities

Teaching methods include:




Teaching is organized in lectures and laboratory experiments. Teaching includes
classroom lecture material and supervised hands-on exercises. Experiments lead to
understanding of practical aspects of simple circuits. They include circuit
identification, measurements and

Student’s activities include:
Use of laboratory instruments and hardware material for construction, test &

measurement of digital circuits in the lab, solving of exercises, private projects, use of
computer software for design, analysis and simulation, self-study and exams.

Resources

e Electronics I, Haritantis, J, 978-960-91034-6-6, Demertzis, 2006

Microelectronics Circuits & CD, Sedra Adel, Smith Kenneth, 978-960-7182-

60-9, Tziolas, 2010

Introduction to Electronics, Tombras, G., 978-960-531-192-6, Diavlos, 2006

Electronics, Malvino Albert Paul, 978-960-7219-12-1, Tziolas, 2010

Physics of semiconductor devices, S.M. Sze, Wiley, 2002

Operation and modeling of the MOS transistor, Yannis Tsividis — Oxford

University Press, 2011

e Materials Science, J.C. Anderson, Keith D. Leaver, Rees D. Rawlings, and
Patrick S. Leevers, Editions Nelson Thornes Ltd, 5th ed., 2003

e Semiconductor devices, M. Zambuto, McGraw-Hill, 1989

Electronic Materials Science for Integrated Circuits in Si and GaAs, J. Mayer,

S.S. Lau, Ed. Macmillan, 1990

Semiconductor Physics, P. Kireev, Mir Publishers, 1975

Electrons and holes in semiconductors, W. Shockley, Krieger Editions, 1976

Semiconductors, R.A. Smith, Cambridge University Press, 1959

Introduction to semiconductor theory, A. Anselm, Mir Publishers, 1981

Solid state and Semiconductor Physics, J. McKelvey, Krieger Ed. 1966

Lecture notes, C. Anastasiadis, 2011.




