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Z | The aim of the course of Science and Technology of Functional Materials is to help students to know the semiconductor
materials class and the problems connected to the concept of functional material. The course is about: the theory necessary
to understand the behavior of a semiconductor, the mode of operation of some basic devices, the technological processes
used for the preparation of the semiconductor materials and for the building of the devices, some characterization
techniques, some innovative materials, processes and applications in the field of functional materials. Another objective of
the course is also for the students to familiarize with the calculations typical of the semiconductors field, through well-aimed
exercises, and to develop the ability of explaining and presenting subjects close to those treated in the course, through group
exercises and laboratory experiences.

FEDENERE Learning Objectives

H | to know the semiconductor materials class and the problems connected to the concept of functional material

I | to know the semiconductor materials class and the problems connected to the concept of functional material
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RETEIER Course Plan

No. 15 B Topics A Content
1 H
% | Classification of materials Semiconducting materials.
2 H
= | Properties of materials, with a | crystallography and defects, electrical, thermal, magnetic and optic properties,
particular attention to | elements on nanoscale materials properties.
semiconducting materials
3 H
= | Transport in semiconductors Doping. PN junction. Transistors.
4 H
Z | Precursors of silicon and of lll- | Growth of monocrystals of Si, [lI-V materials and other semiconductors.
V materials
5 H
T | Wafering of substrates and | Wafering of substrates and process control(1)
process control(1)
6 H
Z | Wafering of substrates and | Integrated circuits technology. Optoelectronic devices technology.
process control(2)
7 H
% | Characterization techniques Optical and electronic microscopy, SPM microscopies, elements of RBS, SIMS.
8 H
% | Nucleation and crystal growth | Epitaxial growth techniques. Heterojunctions. Quantum wells. Optoelectronic
devices.
9 H
% | Optical fibers Materials for photonic devices. Materials for photovoltaics.
10 H
% | Safety of materials Recycle of functional materials, responsible engineering.
11 H
% | Exercises of calculations Waves and particles, transport in semiconductors, PN junction, diffusion.
12 H
& | Group exercised and | Dismounting of electronic equipment, cutting and preparation of sample for
laboratories(1) observation at optical and electronic microscope.
13 H
% | Group exercised and | Discussion workshop on hot topics close to the subject of the course.
laboratories(2)
14 H
% | Presentation(1) Presentations of group exercised and laboratories in this course.
15 H
% | Presentation(2) Presentations of group exercised and laboratories in this course.
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EEE)

Required study time, Preparation and review

S|

i

discussion worksh

ops; - seminars on themes in line with the course topic.

Z | The course will be organized with: - lectures; - exercises in the classroom (with particular attention to the ability of carry out
complex calculations without errors); - group exercise and laboratories, based on the analysis of real electronic devices; -
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‘

b

No single textbook exists, the references will be given during the course. However, as a general reference, the following
books are suggested: - Sze. Semiconductor devices, Wiley - a book on microfabrication, for instance: Franssila. Introduction
to microfabrication. Wiley The teachers will provide the student with the course slides, before or after the classes.

‘

b

Compulsory oral exam; Individual essay; Paper-based written test with video surveillance of the teaching staff; Computer-
based written test with open-ended questions or multiple-choice questions using the Exam platform and proctoring tools.
Written test; Compulsory oral exam; Individual essay; Paper-based written test with video surveillance of the teaching staff;
Computer-based written test with open-ended questions or multiple-choice questions using the Exam platform and
proctoring tools.
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