COURSE OUTLINE

(1) GENERAL
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Undergraduate (postgraduate course offered to
undergraduate students)

10EK512

Physics of Semiconductor Devices

Lectures (theory and exercises) 4 6

Specialised Knowledge

No

Greek

Yes

eclass: https://eclass.uoa.gr/courses/PHYS182/
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(2) LEARNING OUTCOMES

In this course the student acquires the necessary knowledge for the understanding of semiconductor
physics and the functionalities of semiconductor devices.

With the completion of the course the student is able to:

To describe the properties of semiconductors

To describe transport phenomena under the influence of electric and magnetic fields

To describe the operation principles of basic semiconductor devices

To identify the role of the impurities in the conductivity of semiconductors and to understand
how the different carrier scattering mechanisms affect conductivity.

To understand the mechanism of carrier generation and recombination and how these
mechanisms affect the conductivity.

To identify the specific characteristics of semiconductor junctions (p-n, Schottky, MIS,
Heterojunction)

To explain the operational properties of fundamental semiconductor devices (JFET, MESFET,
MOSFET) taking into consideration their structural characteristics and the corresponding physical
mechanisms

To compare the different semiconductor devices, to estimate their maximum achievable
performance in correlation to their corresponding functionalities and applications.

The course aims at the following general competences:

Search for, analysis and synthesis of data and information, with the use of the necessary
technology

Working independently

Analytical and synthetic thinking

Critical thinking

Problem solving




(3) SYLLABUS

The Semiconductor in Equilibrium

Carrier Transport Phenomena

Nonequilibrium Excess Carriers in Semiconductors
The p-n junction.

Metal-semiconductor junction (Ohmic, Schottky).
Heterojunctions (formation of quantum well)

MIS and MOS junctions.

Field Effect Transistor (JFET, MESFET).

MOSFET transistor.




(4) TEACHING and LEARNING METHODS - EVALUATION

Face-to-face

Yes

Electronic communication with the students using ICT
(Information and Communications Technology)
Computer-aided lectures, use of Overhead Projectors,
eclass platform

Lectures. /exercises 52

Individual Study/ Study and 95,5
Analysis of bibliography /
Preparation

Exams 2,5

Course Total 150

Final written exams in Greek
Oral examination during the lectures
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