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Course code

full-time programme: M#2-S1-ME-207A

part-time programme:

Course title in Polish

Mikro/nanotechnika

Course title in English

Micro- and Nanotechnology

Valid from (academic year)
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GENERAL INFORMATION

Programme of study

MECHANICAL ENGINEERING

Level of qualification first-cycle

Type of education academic

Mode of study full-time programme
Specialism all

Department responsible

Department of Maintenance, Laser and Nanoscale
Technologies

Course leader

dr hab. inz. Monika Madej, prof. PSk

Approved by

dr hab. Jakub Takosoglu, prof. PSk, Dean of the
Faculty of Mechatronics and Mechanical Engineering

No. of hours programme

COURSE OVERVIEW

Course type programme-specific
Course status elective

Language of instruction English

Semester of full-time programme | Semester Il

delivery part-time programme

Pre-requisites

Examination required (YES/NO) NO

ECTS value 2

Mode of instruction lecture class laboratory project | seminar

full-time 15 15

per semester | part-time
programme
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Category of
outcome

Outcome
code

Course learning outcomes

Corresponding
programme
outcome code

Knowledge

Wwo1

The student has knowledge in the field of
mechatronics, electrical engineering, electronics,
automation for formulating and solving simple
technical problems

MiBM1_W04

W02

The student has knowledge in the field of
micro/nanotechnology: modern engineering
materials, their research methods and application
areas

MiBM1_W08
MiBM1_W10

W03

The student has knowledge of surface engineering
(including: modeling of the surface layer,
assessment of the condition and durability of the
surface and tribological tests).

MiBM1_W17

W04

The student has the knowledge necessary to
organize work in accordance with occupational
health and safety regulations.

MiBM1_W19

Skills

uo1

Student is able to use Polish and foreign-language
literature, obtain knowledge from other sources and
interpret it correctly.

MiBM1_U03

uo2

The student is able to use analytical and simulation
methods to formulate and solve engineering tasks in
the field of mechanics and machine construction.

MiBM1_U12

uo3

Student is able to measure basic geometric,
mechanical and other quantities related to the
process of manufacturing machine parts. Is able to
analyze the obtained research results and formulate
conclusions.

MiBM1_U11

uo4

Student is able to organize a workstation, operate
instruments, devices and machines in accordance
with applicable safety rules.

MiBM1_U11

uos

The student understands the need to comply with
health and safety rules. Able to work in a group and
act in a creative and enterprising manner. Is able to
plan and organize the work of himself and his team
in an effective and safe manner.

MiBM1_U17
MiBM1_U20

Competence

K01

The student is ready to critically evaluate his
knowledge. Understands the need to obtain new
information both from literature and from experts in
the field of mechanics and machine construction.

MiBM1_KO1

K02

The student is aware of the consequences of
engineering  activities, its impact on the
environment, and the related responsibility for
decisions made.

MiBM1_KO02

COURSE CONTENT
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Type of
instruction
lecture

Topics covered

lecture

The concept of micro/nanotechnology. Micro/nano devices (MEMS, NEMS) -
structure, principles of operation and their application. Basics of adaptronics and
biomimetics - application in innovative design of materials and devices. Biological
micro/nanostructures, rotary and linear biological nanoengines. Technologies for
producing nanostructures using vacuum methods - physical and chemical vapor
deposition (PVD, PACVD). Devices for research on the micro/nano scale.
Micro/nanotechnology in everyday life, research techniques and mechanics and
machine construction. Development trends and positive and negative aspects of the
use of micro/nanotechnology.

laboratory

Selection of micro and nanostructures depending on engineering applications.
Production of nanostructures on microcircuits using vacuum methods - physical and
chemical vapor deposition (CVD, PVD). Characterization of nano and microcircuits
with coatings (chemical identification, imaging). Analysis of physicochemical
properties - wettability, surface free energy. Assessment of the operational durability
of coatings obtained using CVD and PVD methods.

ASSESSMENT METHODS

Outcome

Methods of assessment (Mark with an X where applicable)

code

examination

Oral Written

L Test
examination

Project Report Other

wo1

w02

W03

W04

X | X [ X | X

uo1

uoz2

uo3

uo4

uos

X | X | X | X |[X

K01

K02

ASSESSMENT TYPE AND CRITERIA

Mode of I
. . Assessment type Assessment criteria
instruction
lecture non-examination The pass mark is a minimum of 50% for the final in-class
assessment test.
non-examination The pass mark is a minimum of 50% for each in-class pre-
laboratory
assessment lab test and each post-lab report.

OVERALL STUDENT WORKLOAD
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ECTS weighting

Student workload Unit
No. Activity type full-time part-time
programme programme
L{C|LL|P|S|L|C|L|P]|S
1. | Scheduled contact hours h
15 15
Other contact hours (office hours,
2. L 2 2 h
examination)
3. | Total number of contact hours 34 h
4 Eumber of ECTS credits for contact 14 ECTS
ours
5. | Number of independent study hours 16 h
Number of ECTS credits for
6. independent study hours 0.6 ECTS
7. | Number of practical hours 25 h
Number of ECTS credits for
e practical hours 1,0 =
9. | Total study time 50 h
10. ECTS credits for the course 2 ECTS
1 ECTS credit = 25-30 hours of study time
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