POZNAN UNIVERSITY OF TECHNOLOGY

EUROPEAN CREDIT TRANSFER AND ACCUMULATION SYSTEM (ECTS)

COURSE DESCRIPTION CARD - SYLLABUS

Course name
THIN-FILM TECHNOLOGY [S5IMAT>TWCW]

Course

Proposed by Discipline Year/Semester

- 2/3

Level of study Course offered in

Doctoral School English

Form of study Requirements

full-time elective

Number of hours

Lecture Laboratory classes Other

8 0 0

Tutorials Projects/seminars

0 0

Number of credit points

2,00

Coordinators Lecturers

dr hab. Mirostaw Szybowicz prof. PP Prof. Dr. rer. nat. habil. Sven Ulrich

miroslaw.szybowicz@put.poznan.pl Karlsruhe Institute of Technology (KIT), Institute for Applied
Materials - Applied Materials Physics (IAM-AWP), Germany

Prerequisites

Knowledge: basic knowledge of the core course of physics, chemistry and materials engineering. Skills:
knowledge and ability to analyze experimental data. Social competencies: understanding the need to
extend the level of competence; responsibility for own work.

Course objective

The purpose of the lecture is: « the understanding of plasma surface interactions during dynamic thin film
growth processes on the atomic level, « the identification of mechanisms during the thin film growth itself, «
finding correlations between coating design, plasma conditions, film growth, microstructure, properties and
coating behaviour which introduce into applications, * gaining knowledge on various reactive and non-
reactive physical vapour deposition techniques as well as plasma assisted chemical vapour deposition
methods for the development of protective and functional coatings, including materials for lithium ion
batteries.

Course-related learning outcomes

Knowledge:

1) recent achievements in the plasma and thin film technology and characterization of materials down to the
level of single molecules and atoms, eg. using electron microscopy (SEM, TEM, AFM). [P8S_WG/
SzD_WO01],



2) focus on computer simulations of thin film growth, which can be used to model and visualize many
processes. Structure zone models will be examined and explained in more detail. [P8S_WG/SzD_W02],
[P8S_WG/SzD_WO03].

Skills:

1) precisely formulate research problems and propose ways to solve them, including choosing right
measurement methods to obtain useful information about studied materials, [P8S_UW/SzD_U01],

2) analyze experimental data to obtain information about specific (mechanical, physical, chemical, etc.)
properties of the studied materials from macroscale to the nanoscale, [P8S_UW/SzD_U02], [P8S_UK/
SzD_U04].

Social competences:

1) critically acquire knowledge from various sources, including online resources, [P8S_KK/SzD_KO01],
[P8S_KK/SzD_KO03],

2) be able to assess the relationship between his/her own research and the world achievements in a given
scientific discipline. [P8S_KK/SzD_KO01], [P8S_KK/SzD_KO02].

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:

Activity, evaluation of students’ presentations on subjects related to the lecture, academic discussion, test -
quiz - assessment criteria:
sufficient — 50.1%-70.0%, good — 70.1%-90.0%, very good — > 90.1%

Programme content

This course provides a compact introduction to plasma and thin film technology. The necessary
fundamentals are presented in a clear manner, and the latest developments are also taken into account.
Plasma, especially low-pressure plasma, is a central element in physical vapor deposition (PVD)
processes. After presenting the basic aspects of plasma physics, the course covers the targeted
manipulation of plasma using electric and magnetic fields and provides an in-depth look at magnetron
sputtering and arc evaporation. Plasma diagnostics is a very powerful tool for process control and
upscaling and is essential for understanding plasma-wall interactions, such as those involved in sputtering
processes. Another focus is on computer simulations of sputtering, surface modification due to ion
bombardment and thin film growth, which can be used to model and visualize many processes. Finally,
structure zone models are examined and explained in more detail.

Course topics

December 12, 2025 (Friday)

- Introduction to plasma physics

- Interaction of electric and magnetic fields with plasmas
- Magnetron sputtering

- Arc evaporation

December 19, 2025 (Friday)

- Plasma diagnostics

- Sputter theory

- Computer simulations of thin film growth
- Structure zone models

Teaching methods
Lecture: multimedia presentation including illustrations and examples, scientific discussion.
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Breakdown of average student's workload

Hours ECTS
Total workload 50 2,00
Classes requiring direct contact with the teacher 8 0,00
Doctoral student's own work (literature studies, preparation for laboratory | 42 2,00
classes/tutorials, preparation for tests/exam, project preparation)




