
 

 

 



Professors of concerned chairs and institutes liste d in alphabetical order 

 

 

Prof. Dr.-Ing. Christian Brecher 
Chair of Machine Tools (WZL) 
Steinbachstraße 53 
52074 Aachen 
Telefon 0241/80-27407 
 

 

Prof. Dr.-Ing. Ulrich Dilthey 
Welding Institute (ISF) 
Pontstraße 49 
52062 Aachen 
Telefon 0241/80-93871 

 

 

Prof. Dr.-Ing. Fritz Klocke 
Manufacturing Technology (WZL) 
Steinbachstraße 53 
52074 Aachen 
Telefon 0241/80-27401 
 

 

Prof. Dr. phil. Heinrich Kurz 
Institute for Semiconductor Electronics (IHT) 
Sommerfeldstraße 24 
52074 Aachen 
Telefon 0241/80-27891 

 

Prof. Dr. techn. Erich Lugscheider 
Departament of Material Science (WW) 
Jülicher Strasse 344a 
52070 Aachen 
Telefon 0241/16602-0 

 

Prof. Dr.-Ing. Dr.-Ing. E.h. Walter Michaeli 
Institute of Plastics Processing (IKV) 
Pontstraße 49 
52062 Aachen 
Telefon 0241/80-93806 
 



 

Prof. Dr. rer. nat. Wilfried Mokwa 
Institute of Materials in Electrical Engineering (IWE I) 
Sommerfeldstraße 24 
52074 Aachen 
Telefon 0241/80-27810 
 

 

 

Prof. Dr. rer. nat. Reinhart Poprawe M.A. 
Institute of Laser Technology (ILT) 
Steinbachstraße 15 
52074 Aachen 
Telefon 0241/8906-0 
 
 

 

Prof. Dr.-Ing. Robert Schmitt 
Chair of Metrology and Quality Management (WZL) 
Steinbachstraße 53 
52074 Aachen 
Telefon 0241/80-20283 
 

 

Prof. Dr. rer. nat. Werner K. Schomburg 
Lehr- und Forschungsgebiet 
Construction and Development of Microsystems (KEmikro) 
Steinbachstraße 53 B 
52074 Aachen 
Telefon 0241/80-28441 

 

Prof. Dr.-Ing. Rainer Waser 
Institute of Materials in Electrical Engineering (IWE II) 
Sommerfeldstraße 24 
52074 Aachen 
Telefon 0241/80-27812 
 



Degree course scheme according to DPO 99 (Mechanica l Engineering) 

 

Block 1  

General basics 

 

·  Measurment and Automatic Control Technique (3/2) 

 

 

� : 1 Prüf., 5 SWS 

 
Block 2  

Basics of field of 
study 

(Production 
Engineering) 

 

·  Fluid Mechanics (2/2) 

·  Ergonomics/Company Organisation (2/1) and Quality Management (2/1) 

·  Production Engineering I, II (4/4) und Welding Design of Manufacturing Technology I (2/2) 

 

� : 3 Prüf., 22 SWS 

 
Block 3a  

Intensification 

Compulsory courses 

(PM) 

·  Manufacturing Processes for Microsystems I, II (4/4) Klocke, Michaeli, Mokwa, 
 Poprawe, Schomburg 

·  Machine Tools and Devices for the Production of Micro- Brecher, Michaeli, Mokwa, Poprawe,  
systems (2/2) Schmitt, Schomburg 

Construction and Devices for the Production of Microsystems (2/2) 

Micro Technical Laboratory (0/2) 

� : 2 Prüf., 18 SWS 

 
Block 3b  

Intensification 

Elective compulsory 

courses (PM) 

Choice of the catalogue I: 

·  Laser Technology for Microsystems I, II (4/4) Poprawe 

·  Ultraprecision Technology I,II (4/4)  Brecher, Klocke 

·  Solide State Technology I, II (4/2) and Laboratory: Kurz 
Processes and Components in Microtechnology  (0/2) Kurz, Mokwa, Waser 

·  Materials in Electrical Engineering I, II (4/2) and Laboratory: Waser 
Processes and Components in Microtechnology  (0/2) Kurz, Mokwa, Waser 

·  Sensors I, II (4/2) and Laboratory: Waser 
Processes and Components in Microtechnology  (0/2) Kurz, Mokwa, Waser 

·  Silicon Microsystems I, II (4/2) and Laboratory: Mokwa 
Processes and Components in Microtechnology  (0/2) Kurz, Mokwa, Waser 

·  Construction in Microtechnology I, II (4/4) Schomburg 

 

Choice of the catalogue II: 

·  Materials in Electrical Engineering I (2/1) Waser 

·  Solide State Technology I  Kurz 

·  Sensors I Waser 

·  Electrical Components for Microsystem Technology (2/1) Mokwa 

·  Plastics Processing of Microsystems (2/2) Michaeli 

·  Mesearment Technique for Microsystem (2/1) Schmitt 

·  Assembly of Hybrid Microsystems (2/2) Professors of SFB 440 

·  Silicon Microsystems I (2/1) Mokwa 

·  Silicon Microsystems II (2/1) Mokwa 

·  Construction in Microtechnology I (2/2) Schomburg 

  

� : 2 Prüf., 12 ± 1 SWS 

 
Block 4  

Elective courses 

 

·  Elective technical course (2/2)  

·  Elective nontechnical course (2/2)  

 

� : 1 Prüf., 8 SWS 

 

��� � : 9 Prüf., 65 ±1 SWS 

 



 

 

Course schedule (Mechanical Engineering)  

   Semester  5.    6.   7.   8.  

Block   Examiner L  E LB L E LB L E LB L E LB 

1 Automatic Control Abel 3 2           

2 Fluid Mechanics Schröder 2 2           

 Workmanagement/ Operational 
Organisation and 

Quality Management 

Luczak 

Eversheim / Schmitt 

2 

2 

1 

1 

          

 Production Enegineering I, II and 

Welding in Manufacturing 

Klocke 

Dilthey 

2 1 1 2 

2 

1 

1 

1 

1 

      

3a Manufacturing Processes for 
Microsystems I, II 

Klocke / Michaeli / Mokwa / 
Poprawe 

2 2  2 2        

 Machine Tools and Devices for the 
Production of Microsystems and 

Machine Tools and Devices for the 
Production of Microsystems II and 

Micro Technical Laboratory 

Brecher / Michaeli / Mokwa / 
Schmitt / Poprawe / Schomburg 

 

   2 2  
 
 

2 

2 2     

3b 1. Specialised course (choice of the 
catalogue I) 

       2 2  2 2  

 2. Specialised course (choice of the 
catalogue II) 

       2 2     

4 3. Elective technical course     2 2        

 Elective nontechnical course           2 2  

 summation  23 22 12±1 8 

 number of exams  3 3 2 1 

Notes: 

·  The schedule depends on the candidate himself. It can diverge from the 
above course scheme, due to the fact that courses are offered often 
only once in a year. 

·  The courses in block 3a are not sequently organised. They can be 
attended separately. 

 

 

 



Major field of study Production Engineering for Mic rosystems (Electrical 
Engineering) (according to DPO 98) 

 Semester: 5. 

L E I 

  

FE 

6. 

L E I 

  

FE 

7. 

L E I 

  

FE 

8. 

L E I 

  

FE 

9. 

E 

10 

3 Compulsory courses 
(see course list) 
 

2 1 - 
2 1 - 
2 1 - 

  2 1 - 
2 1 - 
2 1 - 

W 
W 
W 

        

Summe: 18 SWS 6 3 -   6 3 - 3 - - -   - - -   

6 Choice of the elective compulsory 
courses 
 
2 Subjects in PM1 
(see course list) 
 
2 Subjects in PM2 
(see course list) 
 
1 Subject in EE1 
(see course list) 
1 Subject in EE2 
(see course list) 
2 Elective courses (Department 6) 
1 Subject 
1 Subject 

  
 
 
 
 
 
 
 
 
 
 
 

 
 

2 1 - 
 
 

2 1 - 
 
 

2 1 - 
 
 
 
 

2 1 - 
 

  
 

2 1 - 
2 1 - 

 
2 1 - 
2 1 - 

 
2 1 - 

 
2 1 - 

 
 

2 1 - 
 

 
 

W 
 
 

W 
 
 

W 
 
 
 
 

W 
 

 
 
 

2 1 - 
 
 

2 1 - 
 
 
 

2 1 - 
 
 
 

2 1 - 

 
 
 

W 
 
 

W 
 
 
 

W 
 
 
 

O 

Summe: 45 SWS - - -   8 4 -   14 7 - 4 8 4 - 4 

6 Efficiency statement  (Department 6) 
  
1 Seminar or course 
1 Seminar, internship or intensive course 
2 Internship  
1 Seminar or project 
Student research project 

  
  
 

(3)3 - 
- (4) 4 

  
  
 

ES 
ES 

  
  
  
 
  

- - 4 

  
  
  
 
  

ES 

  
  
  
  
 

- - 4 

  
  
  
  
 

ES 

  
  
  
  
 
 
  

- - 4 
- - 4 

  
  
  
  
  
 
 

ES 
ES 

Summe: 23 SWS - 3 4 2 - - 4 1 - - 4 1 - - 8 2 
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Seminar to practice semester -2-   

Diploma thesis     

L = Lecture LB=Laboratory E =Exercise I = Internshi p FE = Final examination W = Written exam O 
= Oral exam ES = Efficiency statement 
 

Courselist 

Compulsory 
subjects 

·  Electromagnetic Fields EE (Electrodynamics 1 and 2) 
·  System Theory 
·  Electrical Components for Microsystem Technology EE (Discretes and integrated componants, inclusive 

power electronics) 
Elective compulsory  
courses 

2 courses in PM1: 
·  Manufacturing Processes for Microsystems I 
·  Machine Tooles and Devices for the Production of Microsystems 
·  Ultraprecision Technology 
·  Laser Technology for Microsystems 
2 courses in PM2: 
·  Silicon Microsystems 
·  Sensors 
·  Solide State Technology I 
1 courses in EE1: 
·  Electrical Devices 
·  Electrical Machines 
·  High Voltage Technology 
·  Power Electronics and Electrical Drives 
1 courses in EE2: 
·  Communications Engineering 
·  High frequence Technology 
·  Impulstechnik 
·  Acoustics 



The following pages contain information about the c ontent of the lectures for 
production engineering for microsystems. 

 

Assembly of Hybrid Microsystems (2/2) WS 
 

(Brecher, Dilthey, Lugscheider, Michaeli, Mokwa, Poprawe, Schmitt) 

By miniaturisation and the combination of mechanical, electrical and optical 
components as well as different 
materials completely new horizons 
are opening in the fields of sensor 
engineering, automation, traffic 
engineering, medicine, analytics 
and telecommunications. For a 
promotion of the industrial 
production of microsystems it is 
inevitable to develop new 
manufacturing technologies. The 
emphasis of the lecture therefore 
is the presentation of assembly- 
and grippersystems as well as 
different joining methods, which 
will be applied in the assembly of 
hybrid microsystems. 

 

Construction in Microtechnology I 
 

(Schomburg) 

The basic construction elements of microtechnology are introduced in the lecture. While 
e.g. bearings and carriers are basic construction elements in macroscopic engineering, 
typical elements in microtechnology are cantilevers, membranes, and capillaries.  The 
behaviour of these elements is described by mathematical equations which are then 
available for the calculation of examples in the exercises. 

Besides this, the presentation of technical contexts shall be practised. Prof. Schomburg 
will present an example talk which describes how a good presentation is made. In the 
following courses the students will prepare and present talks on their own. After a 
presentation has been given questions will be raised and in a common discussion 
improvements of the presentation style will be suggested. 

After basic construction elements have been introduced in the lecture, actuator princi-
ples and effects will be presented which are applicable in microtechnology. This 
includes the design of piezo actuators and their characteristic curves and the 
calculation of capillary forces. 

 

Micro-assembly (Source FhG-IPT) 



 

 

 

Construction in Microtechnology II 
 

(Schomburg) 

Based on the knowledge of the first part of the lecture the construction of microsystems 
will be addressed. It will be shown for instance, how the flow generated by a micro 
pump as a function of the counter pressure can be calculated in advance from the 
geometry and driving parameters. Another topic will be the dimensioning of micro 
sensors. 

 

Micro flow sensor compared to a mosquito and charac teristic curve of the sensor.  

 

Similar as in the first part of this course, in the exercises students assisted by the 
professor will calculate examples in front of the audience. Besides this, a talk shall be 
presented by every student which had been prepared on his or her own.  

 

  

Strain distribution on a sensor membrane which is d eflected by a pressure difference (on the left) 
and a configuration of strain gauges derived from t his (on the right). 



Diode lasers system (Source FhG-IPT) 

Electrical Components for Microsystem Technology (2 /1) WS 
 

(Mokwa)                          (for mechanical engineering) 

This lecture presents the fields of practical applications in semiconductortechnology. 

After introduction of physical processes, regarding conductor, semiconductor and 
insulator, it deals with some of fundamental components, such as diode, 
fieldeffecttransistor, operatiosamplifier, micro-sensor and micro-actuator. 

Digital signal processings for microsystem, which involve the microcontroller and its 
elements, are discussed as well in this lecture.  

The tasks of analog signal processing in microsystem, just like calibration, 
temperaturecompensation and linearization of sensors, are mentioned in the end of this 
presentation. 

 

 

Epiretinal  Implantat zur elektrischen Stimulation der menschli chen Netzhaut (Quelle: IWE1)  

 

Laser Technology for Microsystems (LTMS) I (2/2) WS  
 

(Poprawe) 

The fascination with lasers does not 
only lie in the extremely high energy 
density that can be obtained, but also 
in its special and unique 
characteristics in comparison to 
thermally produced light. Good 
focussability, monochromasy, 
coherence, high power and short 
pulses open new applications for laser 
beams again and again. Initially the 
lecture will present the theoretical 
foundations of and prerequisites for 
laser beam sources. The most 
important laser beam sources for 
microtechnology – solid-state, gas and 
diode lasers – will be explained with 
reference to their physical function 



and set-up. In addition, the lecture will deal with special characteristics regarding beam 
guidance and form for microtechnical applications. 

 

Laboratory: Processes and Components in Microtechno logy  (0/2) SS 
 

(Kurz, Mokwa, Waser)              (for mechanical engineering) 

This practice presents general information about manufacturing of microcomponents in 
the condition of cleanroom. There are three experiments, in which you take technical 
instructions about the manufacturing processes in semiconductortechnology.  

 

Laser Technology for Microsystems (LTMS) II (2/2) S S 
 

(Poprawe) 

The laser is one of the most universal tools in the history of the industry. Sheets are cut 
with laser beams, plastic is welded, data is transferred, geometrical forms and element 
are analyzed quickly, contactless and without wear and tear. Even organic materials 
and tissue can be manipulated with laser beams. After a short introduction into the 
production and the characteristics of laser beams, the lecture will give an overview of 
the various interaction mechanisms of laser beams and material. Heat conduction as an 
energy transport mechanism will be illustrated using examples from microprocessing. 
Subsequently, several microprocessing procedures, such as lithography, non-thermal 
and thermal ablation, laser layering, welding, soldering, cutting and drilling will be 
presented. The operative possibilities of laser beam with organic materials will be 
represented through a few applications from medical technology. 

Machine Tools and Devices for the Production of Mic rosystems (2/2) SS 

 

(Michaeli, Mokwa, Schmitt) 

The first part of this lecture is about the equipment used for different production 
methods of microstructures and microsystems made of plastics. As an example a 
microinjection moulding machine and a microlaser welding device are shown. The way 
of constructing a mould for the micro injection process is explained. Another focus is set 
on plastics microstructures. 

The second part is about “Silicon microsystems”. Using Equipments, which are used for 
the production of micromechanical components, the particular requirements of silicon 
microsystems are portrayed. 

This series of lectures will be concluded by Professor Schmitt, who will provide students 
an overview of various methods of process monitoring, used in the manufacture of 
micro-systems. The functionality and possible applications will be discussed on the 
basis of selected processes. This topic will be explored in greater detail in the lecture 
“Metrology and Microsystems”. 



Micro system composed of 3 independently driven val ves 
designed for a catheter. 

Metal cutting machine (Source FhG-IPT) 

Construction and Devices for the Production of Micr osystems (2/2) SS 
(formerly: Machine Tools and Devices for the Production of Microsystems II) 

(Brecher, Poprawe, Schomburg) 

The part of Prof. Poprawe 
continues the contents of the 
course “Manufacturing Processes 
for Microsystems I”. Different laser 
systems which are suitable for 
processes within a 
microengineering environment, 
e.g.: 

·  Excimer lasers, 

·  Diode lasers, 

·  Nd:YAG lasers, 

·  as well as necessary optical 
systems and processing units. 

 

Professor Brecher focusses on the basics of machine tools and their use in the 
manufacture of micro-parts or microstructured surfaces. He deals with different 
manufacturing methods e.g. turning, milling or spark-erosion. The content emphasis in 
this part of the course will be on the design-engineering aspects of machine tools: 
frames, bearings and guideways, position measuring systems, control units and static, 
dynamic and thermal machine characteristics. 

 

In the third part of this course 
Prof. Schomburg addresses 
the design basics of micro-
technical components and 
systems. 

First the scaling laws are 
presented from which it is 
derived, why the design of 
micro components disting-
uishes form macroscopic 
parts and which specialties 
result for micro-technique. 
Distinguished possibilities 
and limits apply for drives and 
sensor principles as well. 
They are introduced in the 
following.  

The course is closed with the design comparison of real components such as micro-
pumps, micro valves, and sensors for yaw rate, pressure, and flow. 



Manufacturing Processes for Microsystems I (2/2) WS  
 

(Mokwa, Poprawe) 

In first part of this lecture „Manufacturing Processes for Microsystems I“ shows 
manufacturing processes in silicon microtechnology. 
This introduction covers the base of common procedures in microfabrications.  
The part of silicon microtechnology is devided into the following fields: 
·  Silicon as material, 
·  Lithography, 
·  Fabrication of surface, 
·  Etching, 
·  Micromechanics of surface and volume, 
·  Packaging of integrated circuits. 
 
As an introduction into laser technology and its uses in microtechnology, the second 
part of the lecture series will give an overview of laser procedures in microprocessing.  
To this belong: 
·  Lithography, 
·  Non-thermal and thermal cutting, 
·  Laser layering, 
·  Construction and bonding technology, 
·  as well as a classification of the procedures in comparison to conventional process 

technology. 
 
Manufacturing Processes for Microsystems II (2/2) S S 
 

(Klocke, Michaeli, Schomburg) 

Injection moulding, extrusion 
and welding of thermoplasts 
are examined for their use in 
the area of micro systems. 
Additional to the lectures an 
excursion to a company 
producing micro systems 
made of plastics is planned. 

In the second part of this 
course Professor Klocke will 
address issues related to the 
technology and applicability 
of various micro-
manufacturing processes in 
industrial practice. 
His lectures will focus initially 
on a range of different 
machining operations 
conducted using defined and 
non-defined cutting edge geometry, such as diamond turning and ductile grinding and 

Chip formation by planing (Quelle FhG-IPT) 



Micro structure with an aspect ratio of 
100 fabricated by LIGA  

(1 µm wide und 100 µm deep grooves). 

will move on to examine material removing processes (EDM, ECM) and ultrasonic 
machining, concluding with the generative technologies (e.g. stereo-lithography). The 
aim in this part of the course, is to analyse the process engineering characteristics and 
parameters relating to the processes listed above, in terms of their suitability for micro-
manufacturing technology.  

In the third part Prof. Schomburg 
introduces the LIGA process, which is 
employed to produce micro structures 
with especially high aspect ratios. 
Possibilities and limits of this process are 
introduced and exemplified with real 
applications from literature. Besides this, 
assembly and joining techniques of 
polymer micro systems are addressed 
which distinguish basically from 
corresponding techniques in other areas.  

In the end of the course the fabrication 
compatible design of micro systems will 
be discussed. 

 

 

Materials in Electrical Engineering I (2/1) WS 
 

(Waser) 

Electronic materials form the basis of all components and systems in electrical 
engineering (EE) and information technology (IT). The first three chapters of the lecture 
deal with macroscopic properties and microscopic structure of solids. Subsequent 
chapters comprise the most important material classes (semiconductors, dielectrics, 
magnetic materials etc.) and their use in modern components. The theoretical 
fundamentals of the material classes as well as relevant application are discribed. 
Additional examples illustrate current research for future components in areas such as 
mobile communication, microelectronics, optoelectronics, etc.. The lecture shows that 
an essantial part of the revolutionary development of electrical engineering and 
information technology is accounted for progress in understanding of materials, material 
technologies and introduction of new electronic materials. At the beginning of each 
chapter the prerequisite in physics, mathematics, chemistry and a basic course in EE 
are listed. Particular emphasis is placed on embedding the courses into the network 
courses in EE/IT, on encouraging interdisciplinary thinking and on pointing out 
perspectives for future development. 

 

Materials in Electrical Engineering II (2/1) SS 
 

(Waser) 

Electronic materials form the basis of all components and systems in Electrical 
Engineering (EE) and Information Technology (IT). The first three chapters of the 



lecture deal with macroscopic properties and microscopic structure of solids. 
Subsequent chapters comprise the most important material classes (semiconductors, 
dielectrics, magnetic materials etc.) and their use in modern components. The 
theoretical fundamentals of the material classes as well as relevant application are 
discribed. Additional examples illustrate current research for future components in 
areas such as mobile communication, microelectronics, optoelectronics, etc.. The 
lecture shows that an essantial part of the revolutionary development of electrical 
engineering and information technology is accounted for progress in understanding of 
materials, material technologies and introduction of new electronic materials. At the 
beginning of each chapter the prerequisite in physics, mathematics, chemistry and a 
basic course in EE are listed. Particular emphasis is placed on embedding the courses 
into the network courses in EE/IT, on encouraging interdisciplinary thinking and on 
pointing out perspectives for future development. 

 

Measurement Technique for Microsystem (2/1) SS 
 

(Schmitt) 

Measurement technique plays an imporatant role in microsystem technology, since the 
production and assembly of microsystems is hardly possbile without it. It includes both 
testing and monitoring of the certain functionality of microsystems and quality control 
during the production and the assembly of hybrid microsystems. A human beeing is not 
able to observe manufacturing process of microsystems with his senses. Metrology 
techniques are the only approach and indispensable medium to visualisation. In order 
to test different characteristics of micro-components or microsystems whithin the scope 
of quality assurance, there are various of different metrology-methods to apply. 
Conventional metrology-methods can not be transferred directly to micro-range in most 
instances. Therefore there are many new and further developments within this area of 

measurement techniques for 
microsystems. This lecture 
concerns new development works 
within this area, posibilities, 
problems of the transfer of 
macroscopical systems in to the 
micro-world herefrom emerging 
challenges measurement 
technique, but also in 
measurement evaluatuion, 
standartisation an so on. At last, 
the lecture reviews methods, which 
are disposed in use or still in 
processing. 

 

 
Optical wafer inspektion ( Source  FhG-IPT) 



Micro Technical Laboratory (0/2) SS 
 

(Brecher, Klocke, Kurz, Michaeli, Mokwa, Poprawe, Schmitt)    (for mechanical engineering) 

This laboratory is part of the lecture “Machine tools and devices for the production of 
micro-systems”. It is also part of the written exam. Practical demostration will extend the 
understanding for the special properties of micro systems. Special precautions 
concerning the cleanness and climatisation during the production process are 
demonstrated. 

 

Microsystematical Internship (0/4) SS 
 

(Brecher, Klocke, Kurz, Michaeli, Poprawe, Schmitt, Waser,)   (for electrical engineering) 

The microsystematical internship is tend especially for students of electrical 
engineering. It consists in tests of microtechnical laboratory, which shall be completed 
in the first part of the semester. This tests are also about processes and components of 
microsystem technology, which will take a place in the second part of the semester. 
This internship approved with effiency statement TÜ 4. 

 

Plastics Processing of Microsystems (2/2) WS 
 

(Michaeli) 

This lecture is a modification of “Plastics Processing I”. It gives an understanding of the 
basic methods of processing of plastics and the physical, rheological, mechanical and 
thermal properties of the material. The focus is set on microsystems and is illustrated 
by practical demonstrations. 

 

Injection moulded micro parts (Source IKV) 

 



Sensors I (2/1) SS 
 

(Waser) 

Sensors are being increasingly used in industrial production technology, protection of 
the environment, automotive engineering and medical engineering. A survey is given of 
the theoretical fundamentals, the operating modes and the applications of the relevant 
sensor classes. Key subjects are formulated using selected topical examples. Circuitry 
concepts such as charge amplifiers and phase-sensitive rectifiers are used as 
examples to provide an introduction to sensor measurement techniques and signal 
processing. 

 

Sensors II (2/1) WS 
 

(Waser) 

The framework of the course is an introduction to project management. The methods of 
project planning and project control are applied to the development of the hardware and 
software for professional measuring systems. Specific aspects of the lecture will be 
presented by the participants in brief seminar talks. 

 

Silicon Microsystems I (2/2) SS 
 

(Mokwa) 

This lecture „Silicon Microsystems I“ presents the conception and manufacturing 
processes in microsystems. 

Microsystem can be defined as a combination of sensors, digital signal processing and 
actuators with measurements of microstructures for the unit of function. 

The know hows of microtechnology are applied to silicontechnology in terms of 
compatibility between microelectronics and silicontechnology.   

Shortly after the lecture „Manufacturing Prosesses for Microsystems“, it follows the 
lecture „Silicon Microsystems“ and in the first part of this lecture „Silicon Microsystems 
I“, it presents the active principles of microsensors based of silicon.  

Current examples and applications of microsensores are introduced as well in this 
lecture. 

 
Silicon Microsystems II (2/2) WS 
 

(Mokwa) 

The second part of this lecture deals with the applications of silicon microsystems in 
bio-medicine, especially the presentations of current projects.  



In this connection, it is discussed the basic challenge of microsystems in various 
applicationsfields.  

The main focus of this part is „Packaging of intergrated circuits“ in silicon microsystems. 

 

Solide State Technology I (2/1) WS 
 

(Kurz) 

Advanced semiconductor processing technologies: Theory of solids, especially 
semiconductors, basics of epitaxial growth, basic aspects concerning processing of 
solids like oxidation, lithography, etching, diffusion, ion implantation, metallization up to 
VLSI-process-integration, topics on analytical methods. 

 

Solide State Technology II (2/1) SS 
 

(Kurz)  

Advanced semiconductor processing technologies: Introduction to electronic properties 
of quantum structures and the theory of quantum electronics, most important epitaxial 
techniques and their in situ analysis, quantum electronic devices, strained layer 
heterostructures, high temperature superconductors. 

 

Ultraprecision Technology I and II (4/4) WS/SS 

 
(Brecher / Klocke) 

This two-term course will be offered in the form of two, one-week blocks in the summer 
and winter terms. The emphasis will be on cutting processes and on machine tools 
used for the production of micro-components, micro-structured surfaces and ultra-
precision parts. This course is strongly product-oriented, in order to ensure that 
students acquire a thorough understanding of processes in relation to certain 
components. Laser systems, silicon wafers and micro-reactors including micro-fuel-cells 
will be among the subjects studied in depth. First each product will be described in 
general terms. Subsequently, certain components or micro-structured elements 
produced with an ultra-precision manufacturing technique, will be highlighted and the 
manufacturing process involved, will be scrutinised. In the example of laser systems, 
attention will focus on the manufacture of some functional elements such as the output 
mirror, laser stacks or collimation lenses.  

Once the process has been explained in detail and the specific characteristics of the 
ultra-precision machines involved have been demonstrated, students will have the 
opportunity to reinforce the knowledge they have acquired in practical exercises to be 
conducted in the shop floors at the Fraunhofer IPT and WZL. 

 



 
 

 

 

Ultraprecision processing (Source FhG-IPT) 



Contact persons 

 

Contents / Organisational issues (Mechanical and Electrical Engineering) 

Dipl.-Ing. Rainer Klar 

Fraunhofer IPT, Department of Machine Tools 

Address: Steinbachstr. 17, Room 134 

Phone: +49 241 / 8904 - 282 

E-mail: rainer.arndt.klar@ipt.fraunhofer.de 

 

 

Assistent attended to the fields of study (Mechanical Engineering) 

Dipl.-Ing. Christof Gorgels 

Institute for Manufacturing Technology 

Address: Sammelbau II, Seffent-Melaten, Steinbachstr. 53 

Block 53 B, Room 406 

Phone: +49 241 / 80 - 27471 

E-mail: c.gorgels@wzl.rwth-aachen.de 

 

 

Contents / Organisational issues (Electrical Engineering) 

Dipl.-Ing. Mirko Hofmann 

Institute of Materials in Electrical Engineering 

Walter-Schottky-Haus, Sommerfeldstrasse 

Raum A 007 

Tel.: 0241 / 80 - 27816 

Email: hofmann@iwe.rwth-aachen.de 

 


