COURSE OUTLINE

(1) GENERAL

School of Science
Physics
Undergraduate

10EK204

Microelectronics

Lectures (theory and exercises) 4 6

Specialised Knowledge

No

Greek

Yes

eclass: https://eclass.uoa.gr/courses/PHYS239/




(2) LEARNING OUTCOMES

In this course the student acquires the necessary knowledge for the understanding of the structure
and the functionalities of fundamental microelectronic devices as well as the fabrication processes
required for their realisation

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

A. Determine the fabrication steps required for the realisation of a microelectronic device. Moreover
to describe the function of the fundamental microelectronic devices (pn diodes, MOSFET, CMOS)

B. To identify the differences between alternative technological approaches and to estimate the
performance of the corresponding realisations. To explain the operation of fundamental
microelectronic devices taking into account their structural properties

C. To combine the functions with basic structural elements in order to design microelectronic circuits
with the desired specifications. To determine the optimal realisation techniques comparing the
available technologies

The course aims at the following general competences

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

e  Working independently

e  Respect for the natural environment

e  Production of free, creative and inductive thinking

e Analytical and synthetic thinking

e  Critical thinking

e Time management

e New Technology skills

e Information management

e Meeting Deadlines and Keeping Schedules

e  Flexibility / Adaptability

e  Problem solving




(3) SYLLABUS

e Development and fields of application of microelectronics in the realization of integrated
circuits of silicon or compound semiconductors.

e Semiconductor materials (Si, GaAs).

e  Growth of Si and GaAs crystals.

e  Epitaxy. Lithography. Diffusion. lon implantation and oxidation.

e  Etching processes and material deposition methods (metallization).

e  Structure of basic devices and physical design of integrated circuits: p-n diodes, bipolar
transistor, MOSFET and CMOS transistors, realization of logic gates.




(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 hr

Individual Study/ Study and 91 hr
Analysis of bibliography /
Preparation

Educational Visits 5hr

Exams 2 hr

Course Total 150 hr

Final written exams in Greek
Oral examination during the lectures
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