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BAXIKEX IAHPO®OPIEX
Tunua H\extpovikng
Tithog Mabnuatog OYZIKH TQN HMIAT'QI'QN & AIATAZEQN

Kwouwog Madnpatog EE-2031

Ocwpia / Epyactmpilo Ocwpia + Epyaotiplo
E&aunvo Adackodiog 2°

[TotoTKég LOVAdES 5.5

Qpeg Adackoiiog 30+2E

Doprog Epyaciag 165

Yroypeotikd / EmAoync | Yroypeotikd
YrevBvvog Mabruatog | Aquog Tpraving
Awdokmv Afqpoc Tpibving

Enicovpiko Tpocwmikod

Tpomog Awdackariog

Oewpntikn Awackora, Epyaoctnplokég Acknoels,
Epyaocieg, Eetdoelg

A&oloynon OepnTiKd HEPOS TOV PabNUaTOC:
1 éo¢ 2 Epyaocieg (25%), tehkn e&€taon (75%).
Epyaompilaxéc Aoknoels: 4 £mg 6 epyaocieg (60%),
el e&€taon (40%).
BoBpog pabnpatog: pécog 6pog Pabporoyiog Bewpntikov
KO EPYOCTNPLKOD LEPOLG TOL HLaBNUATOG.

[Ipoamartovpeva Agv glvan amapaitnto

MNEPITPA®H
XKomog:

O okomog tov padnuatog eitvar va cupaiel otny Pacikn Katavonon Tov BepeMmdm®y
WOOTATOV NG GLUTEPLPOPAS KOL TV YOUPUKTNPIOTIKOV TOV NUILYOYDV KO TAG OVTES
GUVTEAEGOV OTNV TOLTOTY AVATTLEY KOl KOTOGKELT, MAEKTPOVIKAOV OOUMV Kot
dTaEewv amd noy®yovg.

MoaOnowka Amoteréicpata
['vdoon g ovumeplpopds TV NAEKTPOVIOV EVTOG TOV GTEPEDV VMK®OV KOl TOG M
ouumEPLPOPE vt omoterel TN Pdon Yy TV SOKPION TOV VMK®OV G UETOAAKE
VAKE, Ny ®YoUs, LOVOTEG.
Kotavomon tov 1exvoAoyik®V OlEpyacidV OAAAYNG TOV YOPUKTNPIOTIKOV TOV




NUOYOYOV OOTE VO, KOTAGTOOV KATOAANAOL Y10l GUYKEKPIUEVEG EPUPUOYEG TOV
GTOYEVOVV GTIV DAOTTOINGT] NAEKTPOVIKDOV O1ATAEEDV.

Kotavonon tov peydAov mAEOVEKTNUATOS TG TEYVOAOYIOG TV NULOY®Y®OV EVOVTL TNG
TOALOTEPNG  TEYVOAOYIOG TMV MAEKTPOVIKMOV ALYVI®V, TOL CLVICTATOL OTHV
KOTOTANKTIKN LEI®MOT TV PLUGIK®OV SIOGTACEMY TOV NUIYOYIKOV OUTAEEDV.

'vdon g pLOIKNHG Aettovpyiag SoUmV emapdv P-N, dimoikov transistor exagpng, FET
kot MOS.

AmoKTNON WKOVOTTOV aAE0ToINoNE PACIKOV TANPOPOPIOV Od AN ETIGTILOVIKA
GpOpa pe dSuvatdHTNTO TPOPOPIKNG KOl YPOTTHG TAPOLGIOGTG.

AVTIKEIPEVA TTOV KOAVTTTOVTOL:

—  Boaowég évvoleg g Emomung tov vMKdV pe EUQact 6Toug NUtoy@yols Kot To
dmAektpikd. Ataypappata gvepyelakmv (ovav. Tagvounon vMkov ce HéTaila,
NUy®YoUs, LOVOTEG.

—  Hlextpum ayoywpdmro oto oteped: MEtoddo kot MAEKTPIKY oy@ydTnTo.
O¢epuokpactaky eEdpmon  eWdkng  oviictaong.  Kavovag  Mathiessen.
Ymepary@ytdTnTo Kot DITEPUYDYULO VALKA.

—  Hlextpu ayoyipdmro pun HETOAMK®OV DAMKOV UE EUOACT] GTOVG MUY®YOLS
(evdoyeveic kot eEmyeveic). [010TNTEC MUOYOYDOV KOl QUGIKY) GUUTEPUPOPAL.
Oeplokpaciokn £APTNOTN TG AYOYILOTNTOS NUIYOYDV.

—  O®awvopevo Hall, epappoyéc. Parvopevo d16yvons Popemy.

—  Ontikn| amoppdonon.

—  Huoydypeg dopéc kan datdéels: emagéc p-n, durolkd transistor exoaeng (BJT),
FET- emapng, transistor MOS kot dwrtdéeig MIS (metal — insulator —
semiconductor), emagég Schottky, omtofoAtaikd otoyeio, OepponiexTpikég
YNAKTPEG, dlodot ekmopmnc ewtog (LED).

—  Ewaymyn otovg opyovikohg npiaywyods Kot EQopUOYES.

Epyootnprokég Acknoseig

H gpyaompuokn ekmaidevon tov  @outntov  mpoaypotonolgiton  péow 12
EPYOOTNPLOKDV OCKNCEDV ECTIOCUEVOV OTO PACIKOTEPA OVTIKEILEVO TNG BE@PNTIKNG
owaokaiiog. Ot epyaoTnploKeéS OOKNOEW, OTOGKOTOUV GTNV  MPOGEYYIST TNG
owaoKkopevNG Oempilog HECH TEWPAUATIKOV OOIKACIOV OAAG KoL HE TN YpMom
KATOAANA®V AOYIGUIKOV Tpocopoimonc. Ot aoknoelg ival TpocavaToMGUEVES TAV®
ota akOAovOa avtikeipeva :

Mereétn Qovopévey ay@yLOTNTOGS LY ®Y®V.

OepoKPACLOKT E£APTNOT AYOYILOTNTOG GTEPEDV.

[Tpocdiopiopudc evepyetaxol ydopatog nuaywmyov Ge.

Merétn eoawvopévov Hall oe nuiaymyodc ko pétaiia.

Melétn OepLONAEKTPIKAOV QOIVOUEV®V GE NULOY®YOVS KOl LETOAAN

Merétn pwtofoitaikov oTotyEiov.

MeLETN GLUTEPLPOPAS NAEKTPOVIKDV O1ATAEE®V ard Muary®yovs (Alodog P-N,
TpavCiotop BIT, JFET, MOS).

AOOKTIKEG Kol MaONnolokES OpaoTpLoTNTES




O péBodor odackariog meprrappavovv:

A) Aodéerc.

B) ®povtiotipila mov avapépoviol Kupimg 6€ EMIALGN ACKNCEMV OAANL KO GE
emdei&elg epeuvnTiKoD eE0TAMGHOD GYETIKOV LE TOV NAEKTPIKO YOPAKTNPIGUO VAIKOV
KOl NAEKTPOVIK®V S10TAEEMV.

I') Epyootnploxéc aoknoelc.

Ov padnowkég dpaoctnprotntes meprrappavoov

e Enilvon acknoewmv, cuyypagn OLASTKOV Kol ATOUIKOV EPYUCLOV, ATOUIKY|
UEAETN Ko YPOTTEG EEETAGEL.

e Xpnomn and ToVG GTOVIACTEG EPYUCTNPLOKMV OPYAVOV Kol VAKAOV. ZOVOEST) TG
TEWPAUATIKNG O1dTaEng Yia de&aywyn HeTpnoemv. ANyn LETPNCE®YV,
eneEepyacio AVTOV, VITOAOYIGHOT TOV TPOPAETOVTOL KoL GOVTOEN TEXVIKNG
ékBeong.

Bipoypagia

EAAvin:

1. Apyéc mAektpovik®v vAMkev kot dwatdemv, Safa Kasap, Exdoocelg
[Toracwtnpiov, 2004, ISBN: 978-960-7530-56-1

2.  Ewoayoyn oty Hiektpovikn, Tourpag INopyog, Exdooelg Alavrog A.E., 2006

3. Enuewoels pobnuotoc, Pvoikn v Huaywyov & Adiatadewv, A. Tpréving

Hevoylmoon):
1. Physics of semiconductor devices, S.M. Sze, Wiley, 2002




EE-2031 - SEMICONDUCTOR & DEVICE PHYSICS

BASIC INFORMATION

Department Electronics

Course Title Semiconductor & Device Physics
Course Code EE-2031

Theory /Lab Theory + Lab

Semester 2nd

ECTS Credit Units 5.5

Teaching Hours 3 Theory + 2 Lab

Working Load 165

Obligatory / By Choice | Obligatory

Unit Leader Dimos Triantis

Teacher Dimos Triantis

Assistants

Teaching Lectures, Lab Exercises, Tutorials, Projects, Exams
Assessment Theory:

1 to 2 projects (25%), final exam (75%)

Lab:
4-6 lab exercises (60%), final exam (40%)

Overall course grade:
Average of theory and lab grades.

Prerequisites

None

DESCRIPTION

Aim: Purpose of this course is contribute to basic understanding of
fundamental properties and characteristics of semiconductors, as well as to
reveal how these properties led to the rapid development of semiconductor
electronic structures and devices.




Learning Outcomes

Knowledge of behavior of electrons in solids and how this behavior leads to
distinguishing between metals, semiconductors and insulators.

Understanding of technological processes for controlling semiconductor
properties, in order to make these materials suitable for specific applications
within the frame of electronic device fabrication.

Understanding the great advantage of semiconductor technology over
previous electron tube technology, due to remarkable size reduction of
semiconductor devices.

Knowledge of physical principles governing structures like p-n junction, bipolar
junction transistor, FET and MOS.

Development of the ability to extract basic information from introductory
scientific articles, as well as to make oral and written presentations.

Topics Covered

- Basic concepts of materials science with emphasis on
semiconductors and dielectrics. Energy band diagrams. Material
classification: metals, semiconductors and insulators.

- Electric conductivity in solids: Metals and electric conductivity.
Temperature dependence of special resistivity. Mathiessen’s rule.
Superconductivity and superconducting materials.

- Electric conductivity in non-metals with emphasis in semiconductors
(both intrinsic and extrinsic). Properties of semiconductors and their
physical characteristics. Temperature dependence of conductivity in
semiconductors.

- Hall effect and applications. Carrier diffusion effects.

- Optical absorption.

- Semiconductor structures and devices: p-n junctions, bipolar junction
transistors (BJT), junction FET, MOS transistor and metal-insulator-
semiconductor (MIS) devices, Schottky junctions, collar cells,
thermoelectric coolers, light emitting diodes (LED).

- Introduction to organic semiconductors and their applications.




Laboratory Exercises

Laboratory training of students carrying 12 laboratory exercises focused on

key items of theoretical courses. The laboratory exercises are designed to

approximate the theory taught through selected experimental procedures
and using appropriate software simulation. The exercises will be oriented
on the following items:

e Effects of semiconductor conductivity

e Temperature dependence of conductivity of solids

e Measurement of energy gap of Ge

Hall effect in semiconductors and metals

Study of thermoelectric effects in semiconductors and metals
Solar cell studies

Behavior of semiconductor electronic devices (P-N diodes,
transistors: BJT, JFET, MOS)

Teaching and learning activities

Teaching methods include:
A) Lectures

B) Tutorials, mainly for supervised exercise solving, but also including the
demonstration of research equipment for the electric characterization of
materials and electronic devices.

C) Laboratory exercises
Student’s activities include:

e Exercise solving, completing individual and group projects, self- study,
written examinations

e Use of laboratory instruments and hardware-material. Construction of
experimental apparatuses for obtaining measurements. Data collection,
treatment and analysis, completion of all relevant calculations and
writing of technical reports.




Resources

1. Principles of Electronic Materials and Devices, Safa Kasap, McGraw-
Hill, 2006

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

Introduction to Electronics, G. Tombras, Diaulos, 2006 (In Greek)
Lecture notes, D. Triantis
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