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Department

SciTec

Degree programme
Module name

Module number
Study and Examination Regulations

S
Introduction Electronics and Microsystems Engineering
SciTec.2.294

ER-version 2026 (of 13/08/2025)

module type

compulsory module

Module coordinator

Prof. Dr. Matthias Forster, Prof. Dr. Michael Rlb

Module content

Sub-module “Introduction Electronics”
= Currents and voltages in electrical networks (direct current): Ohm's
law, knot and mesh equation, parallel and series connection, current
and voltage measurement,
= Capacitor: charging and discharging process, time constant, series
and parallel connection of C
= Inductance: charging and discharging process, time constant, series
and parallel connection of L
= Time-dependent currents and voltages, steady state sine currents
and voltages in linear RLC networks, complex alternating current
calculations, vector images, filters (high pass, low pass)
= Basics of analogue circuit technology, ground reference, OPV
amplifier circuits
=  Filter circuits
= Basic logic circuits in signal processing
Sub-module “Microsystems Engineering”
Lecture
= (Clarification of terms: microsystem engineering, semiconductor
technology, microtechnology
Materials, substrates
Introduction to semiconductor physics and simple semi devices
Micro structuring and thin film technology
Clean rooms, defects, yield
Surface micromachining
Bulk micromachining
Packaging
Seminar
Based on examples from industrial and scientific practice students will gain
competence to use the topics presented in the lecture such that new
approaches and solutions can result from students’ reflective processes.

Learning objectives

Students...

= are able to apply the basic equations of electrical engineering to
explain time-varying processes in coils and capacitors.

= can solve simple alternating current circuits using complex
calculations or using vector images, as well as calculate and apply
OPV and filter circuits.

= can transfer electrical engineering problems to advanced subjects.

= know the basic techniques of microtechnology.

= are able to analyse the requirements of a certain micro-technical
structure/ device — and to select a suitable manufacturing technology.

= are able to categorize microsystems according to functionality,
complexity and manufacturing technique.

Course type (lecture, seminar, exercises,
practical course)

4L-0S-2E-0P

Method(s) of instruction/ media used

= (Classical lecture

= Seminar: interactive, discussion

= Videos

= Blackboard in lecture theatre and seminar room

Learning materials

Lectures slides script, handouts with exercises

Recommended literature

= Scherz, Paul, Practical Electronics for Inventors, 4th Edition, 2016
= Menz, Mohr; Microsystems Engineering; VCH-Verlag 2005
= Madou; Fundamentals of Microfabrication; CRC Press 2002

Sze; Semiconductor Devices, Physics and Technology, Wiley 1985
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Level/ category

Master (category: 2)

Which semester (winter/ summer term)

winter term

Which semester during the programme

1

Requirements for attendance/
knowledge

General background (Bachelor level) in mathematics, electrical engineering,
physics and chemistry

Requirements for award of credit points
(type, scope, duration of examination)

alternative examination
course achievement: successful attendance of practical course

ECTS credits

6

Work load in:

180 h of total work load, therefrom
90 h of presence at university

45 h of self-study

45 h of preparation for exams

Usability of this module

Content-wise, the module is related to:

= Materials for Sensors and Electronics |

=  Advanced Material Characterisation

= Processes for Micro- and Nanotechnology

= Microoptics

= Nanomaterials

= System Integration and Packaging Technologies
Frequency of offer Every study year
Duration of module 1 semester
Location Ernst-Abbe-Hochschule Jena - University of Applied Sciences Jena
Course Time According to schedule
Language(s) English
Latest change 15/09/2025
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