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Na 8WOeL GTOUG QOLTNTEG TNV ATALTOVUEVY] YVWOTN KABWG KAl va TEPLYPAYEL TIG
TEXVIKEG Yl TNV AVAAUOT KAl TOV OXESLAOUO ATMA®V Kol CUVOETWV TAEKTPOVIKWOV
KUKAwpGTwv pe BJT, FET, MOSFET kat 0AOKAN pwUEVA KUKAG UATA.

® qVAAUOUVY, VA TPOCOUOLOVOUV KoL

MaOnoilakda AtroTeAéopata

‘ExovTag oAOKANPWOEl ETTITUXWGS TO ABnua ol oitnTég Ba gival o€ Béon va:

va oxeSLAlouv avaAoyIKA NAEKTPOVIKA
KUKAQUOTA UE SLAKPLITA OTOLXEIA KOl OAOKANPWUEVA KUKAWUATA OTO GUVEXES
KQL 6TO EVAAAAGOOUEVO PEV Q.
® VO HEAETOUV TI] CUUTEPLPOPA MAEKTPOVIKOV KUKAWUATWY KL VO TTPOXWPOVV
oTNV BeEATIOTOTIOMON 1} TNV ETLGKELT] TOUG.
e Na kaBopilouv TIg TTpoSlaypa@és aAAd kal va VTToAoyi{ouv TIg TTpolTobéneLg
TOAWONG Kol OpUIKN G 6TaBEPOTIOINONG NAEKTPOVIKWOV KUKAWUATWV.




e Na akoAouBoUv TI§ apyEG OXESLAOHOU, AVATITUENG KAl VAOTIO(NOTG NAEKTPOVIKWV
KUKAWUATWY

AvTIKEIPEVA TTOU KOAUTTTOVTAI

o Ta XApPAKINPLOTIKA, OTAEG £PAPUOYEG KL OL TIEPLOPLOUOL TWV TEAEGTIKWV
evioxutwv. Evioxutis aBpoiopatog kot Sta@opds, oAokANpwTNG, Sla@oplotng,
OTOLOVWTTG, CUYKPLTNSG.

e  JUVAPTNOELS UETAPOPAS PBACIKWOV SIKTUWUATWY TEAECTIKWOV EVICXUTWV KOl
OUVTOVIOUEVWV KUKAWUATWV.

o Tl6Awon kal Oepuikn otabepomoinon

e AC ovpmepupopa tou BJT. Baoikég ouvdeoporoyies katl Asttovpyia tov BJT wg
evioyvtig piag Babuidag. ( Evioxvomn tdong, pevpatog, avtiotaon €668ov Kot
€€68ov)

e YUykplon HeETAEY Twv evioxutwv pe BJT kai €faptnon amd tnv avtiotaon
poptiov

e Movtéda acBevoUg o1 UaTOG.

e Baowkég kukAwuatikés e@apuoyes Twv FET. Baowkés ouvdeopoAoyies evioyut
evog otadilov pe FET. ( Evioxuon tdong, avtiotaon elod8ov kot e£660v)

e Awakomreg pe FET.

e  YUykplon peTalV Twv evioxutwv pe FET kot €§dptmon amd v aviiotaon
poptiov

o  IyeSLAOUOG EVIOYUTWYV E TN XP11O1 OAOKANPWUEVWY KUKAWUATWwY MOS.

e Amokplong ouyxvotnTag. XUVSECHOAOYIEG VI TOV OXESLAOUO EVIOYUTN €upElag
{wvng Aettovpylag.

EpyaoTtnplakég ACKNOEIG

Epyaotnpiakr ekTTaideucn Twv QOITATWY TTPAYUATOTTOIWVTAG 13 €pyaoTnPIOKEG AOKNOEIG
€0TIOONEVEG OTA BaoIKOTEPA avTIKEIMEVA TNG BewpnTikAg didaokaAiag. O1 aoknoeig Ba eival
TTPOCAVOTOAIOPEVEG TTAVW OTA akdAouBa TTedia:

o MeAéTn evioxutwy e BIT (KOIVOU €KTTOUMTTOU, KOIVAG BACNG KAl KOIVOU GUAAEKTR )
MéAwon, evioxuon Td0ONG, evioxuon peuuaTtog, avTioTaon €06dou Kal avTioTaon
€€600uU, KAUTTUAN aTTéKpIonG.

e MeA€étn evioxutwyv pe FET (koIvrg TTNYNG, KOIVIG EKKPOAG Kal KOIVAG TTUANG)

MéAwon, evioxuon T1AONG, avrioTaon €I0000U Kal avTioTaon €£6d0u, KOUTTUAN
aTToKPIoNG.

e MeAétn Evioxutwy duo Babuidwv
cascode, cascade, darlington

e Avopbwaon Kkal aTaBepoTroinon

A1dakKTIKEG KOl MaOnOI10KEG OPAOCTNPIOTNTEG

O1 yédodol di1daokaliag repiAappdavouv:




a/ Mapadooiakr OdidackaAia e OIOAEEEIC OTIC oTToieg Ba avaTTUoCETAl TO QATTOPAITNTO
BewpnTik6 UTTORAOPO yia TNV avdAAUCN TWV NAEKTPOVIKWY KUKAWMATWY KABWGS TIS apxEg
oxedlaopoUu TOuG 2TIC OIOAECEIC OTTOU KpiveTal aTrapaitnTo Ba  XpNnoIhOTIoIoUvVTal VEEG
TEXVOAOYIEG OTTWG £EOUOIWOEIG Kal TTNYEG aTTO TO dIAdIKTUO.

B/ ETriAucn aokAoswv

2710 TTAdioIo TNG epyacTnplakAg 1daoKaAiag Ba TTPAYUATOTTOIOUVTAl EPYACTNPIOKES ETTIOEIEEICS,
ETTIBAETTOUEVEG EPYAOTNPIAKESG AOKNOEIG, KAl EEOMOIOEIG YE Xpron H/Y.

O1 paBnoilakég dpaoTnp1dTNTEG TrEPIAAUBAVOUV

Xprion a1rd TOUG QOITNTEG EPYACTNPIOKWY OPYAVWY Kal UAIKWYV yia TNV TIPAyHaToTToingn
METPNAOEWV Kal ETTAANBEUAN TWV BEWPNTIKWY PJOVTEAWYV TTOU £@apudlovTal oTnv avaAuon Twv
NAEKTPOVIKWY KUKAWPATWY. YAOTTOINON Kal avGAuon NAEKTPOVIKWY KUKAWUATWY, E€TTiIAUCNH
AOKAOEWV, UAOTTOINON OMAdIKWY EpYaciwy, Xprion AOYICUIKOU yia Tn oxediaon kal eopoiwan
KUKAWHATWY, OTOMIKA MEAETN Kal EEETATCEIC YPATTTEG ) KAI TIPOPOPIKEG.
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EE-2011- ANALOGUE ELECTRONICS

BASIC INFORMATION

Department Electronics

Module Title Analogue Electronics

Module Code EE-2011

Theory /Lab Theory + Lab

Semester Second (2)

ECTS Credits Seven (7)

Teaching Hours 4 Theory + 2 Lab

Working Load 210

Obligatory / By Choice Obligatory

Unit Leader Ilias Stavrakas (Assistant Prof.)

Teacher [lias Stavrakas (Assistant Prof.)

Assistants Fotini Maggana, Panayiotis Photopoulos

Teaching Lectures, Lab, Tutorials, Exercises, Exams

Assessment Intermediate Exam, Exercises, Final Exam
Final Exam 50%, Laboratory 50%

Prerequisites Introduction in Electronics

DESCRIPTION
Aim

To provide the students with the necessary knowledge and to present the techniques for
the analysis and design of simple and complex electronic circuits with BJT, FET, MOSFET
and integrated circuits, ICs.

Learning Outcomes

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

eAnalyze, simulate and design analog electronic circuits with discrete components and
integrated circuits in DC and AC.

*To study the behavior of electronic circuits and proceed to optimization or repair.

*To define the requirements and conditions to calculate the polarization and thermal
stabilization of electronic circuits.

*To follow the principles of design, development and implementation of electronic
circuits




Topics Covered

e The characteristics, simple applications and limitations of operational amplifiers.
Sum and difference amplifier, integrator, differentiator, buffer, comparator.

e Transfer functions of basic circuits of operational amplifiers and resonant
circuits.

e Polarization and thermal stability

e AC behavior of the BJT. Basic configurations and operation of BJT when used as
amplifier. (voltage and current amplification, input and output characteristic
impedance)

e Comparison between CE -CC- CB BJT amplifiers and study of their behaivour
with regard to various loads

e Small-signal models.

e Basic circuit applications of FET. Basic amplifier configurations with one stage.
(voltage amplification, input and output impedance

e FET as a switch

e Comparison between the CG-CS-CD FET amplifier and study of their behaivour
with regard to various loads

e Design of amplifiers using integrated circuits MOS.
Frequency response. Connections for broadband amplifier design function.

Laboratory Exercises

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

e Study of basic BJT amplifier circuits (Common emitter (CE), Common Base (CB),
Common Collector (CC)), Polarization, voltage and current amplification, input
and output impedance.

e Study of basic FET amplifier circuits (Common Drain (CD), Common Gate (CG),
Common Source (CS)) polarization, voltage amplification, input and output
impedance.

e Two-stage Amplifier Design (push-pull, cascade, darlington)

e Voltage stabilization

Teaching and learning activities

Teaching methods include:

a / Traditional teaching with lectures during which the necessary theoretical




background for the analysis of electronic circuits will be discussed In lectures when
necessary, new technologies such as simulations and internet sources will be used.
b / Solving Problems

In the laboratory part laboratory demonstrations will take place, as well as supervised
laboratory exercises, and simulations using a computer

Student’s activities include:

The students will use laboratory instruments and materials for making measurements
and evaluation of theoretical models applied to the analysis of electronic circuits and
measurement systems. Implementation and analysis of electrical circuits, solving
exercises, implementation of group work, use software to design and simulate circuits
for self-study and examinations written or oral.

Resources

1. Microelectronics, Part B, Jaeger R., Tziola Publications, 1999, ISBN 978-960-7219-

83-1

2. Electronics, Part Il, Charitantis J., Arakinthos Publications, 2007, ISBN 978-960-
91034-7-3

3. Introduction to electronics, Tompras G., Diavlos Publications, 2006, ISBN, 978-960-
531-192-6

4. Electronics, Malvino A., Bates D., Tziola Publications, 2011, ISBN 978-960-418-279

5. Microelectronic circuits, Sedra Smith, Papasotiriou publications, 1993, ISBN 960-
7510-10-0

6. Manual for Electronics, Kaufman- Seidman, Tziola publications, 1992, ISBN 960-
7219-21-X

7. Applied Electronics, Schuler, Tziola publications, 1994, ISBN 960-7219-29-5




