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1. General Regulations 

Profile and Concept of the CAS 

The following academic and examination regulations hold for the Certificate of 

Advanced Studies (CAS) Photovoltaics and the Renewable Energy Grid at the 

University Freiburg.  

CAS are modular and follow the European Credit Transfer System (ECTS) for 

confirmation of study performance. One CAS represents a study performance 

of 10 to 15 ECTS. 

1 ECTS point (credit) corresponds to a study performance of 25 to 30 hours. 

Successful participants are awarded a certificate by the University of Freiburg. 

In this module the students will get an overview about the value chain of 

silicon solar cells starting from quartz up to the finished module. Students will 

learn how silicon is produced from quartz and how this silicon is purified, 

crystallized and cut into wafers. Based on this knowledge, students should be 

able to develop new and optimized processing sequences and design 

concepts for silicon solar cells. Finally, students will learn how modules are 

produced from silicon solar cells and which aspects are particularly important 

to ensure a long module lifetime. The module contains a laboratory course 

“Solar Cell Processing” in Fraunhofer ISE labs in Freiburg during the final 

Campus Phase. 

It is designed as a part-time postgraduate program and integrates the various 

possibilities offered by distance learning and by information and 

communication technology (multimedia learning). 

Pricing 

The price for a CAS Module is 250 € per ECTS. For a CAS Module with 10 

ECTS the overall fees are 2500 €.  

The fees will be invoiced and have to be paid via bank transfer before the start 

of the respective module. 

The price includes full access to our eLearning resources for the semester(s) 

of studying. Access to the online resources of the University library of the 

University of Freiburg via VPN, from all around the world. All required reading 

materials. Examination in study centers. Lab workshops and events during the 

on-campus phases in Freiburg.  

There are no hidden extra costs. 
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Study Format 

During the study period, students work through the audio and video lectures, 

the readings and the exercise sheets that are provided on the learning 

platform. Self-study of the provided reading material supports the 

understanding. Online meetings with the lecturers and tutors are arranged for 

the students during this self-study phase to ask questions, discuss problems 

and exercise sheets. To independently contact lectures and tutors in each 

course, a forum is provided. In order to strengthen the learning effect, each 

course has an exam, presentation or scientific report at the end of the 

semester. 

E-Lectures 

Short e-lectures are provided for online learning. The e-lectures function as 

introduction into a topic and as overview of a specific field within a module. 

The e-lectures have a length of around 20 minutes and a narrow focus on a 

specific topic. 

Reading Material 

Reading material is available for each topic to support the e-lectures or 

provide an alternative entry into the course’s content. The most relevant books 

and journal publications are provided. References through the e-lectures point 

towards the most relevant parts. 

Regular Online Meetings 

Online meetings are an important way to discuss with your lecturer and/or 

tutor about the reading materials, e-lectures as well as exercises and tests. 

The Online Meetings are scheduled in such a way that all students from 

different time zones have a chance to attend. They can also be scheduled 

individually with the lectures or tutors. If it happens that students could not 

attend an online meeting, the recordings of the meetings made available to all 

students can be watched afterwards. 

Oral Presentations 

In the seminar type courses the assessment takes place in form of an oral 

presentation. The student has to prepare a presentation and present it in front 

of the group. This can either take place in Freiburg during the on-campus 

phase (usually in March or October) or via the webinar environment. 

 

Exercise Sheets 

Most of the courses offered in the Module use exercise sheets. The exercise 

sheets will be provided online during the semester. The students should hand 

in the solutions to the exercise sheets typically one week before the respective 

online meeting in order to discuss problems faced during solving. A standard 

solution will be provided during or after the online meeting. The exercise 

sheets may contribute to the student’s final grade, and the exam problems in 

many courses follow the same logic as the problems covered in the exercise 

sheets. 

http://www.studysolar.uni-freiburg.de/
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Exam Regulations 

Exams can be taken here in Freiburg, or in study centers in various countries 

all around the world. The date of the exam will be issued in the first weeks of 

each course. The students have to enroll for the exam, and to define in 

advance where they plan to take it. Once enrolled for an exam, the non-

participation will be graded as fail. 

In order to pass the written exams of the different courses, students need to 

achieve at least the grade 4.0 (sufficient) in the German grading system (see 

Table 1). The written exams take place in Freiburg during the Campus Phase 

or simultaneously worldwide at a Goethe-Institute or a recognized partner 

university. The exam, presentation or lab journal of each part (course/ 

seminar/ hands-on) must be passed to successfully complete a module. The 

final grade is composed from the single grades of each part, weighted after 

the arithmetic mean considering the ECTS credit points for each course. For 

being awarded credit points it is required that students: 

• Take active part in each course/ seminar/ hands-on of the module and 

in its online meetings. 

• Study on their own (self-study) and independently prepare and rework 

the lectures and reading materials. 

• Take the exams, perform presentations in the seminars and participate 

in the hands-on course including writing a lab journal during the 

Campus Phase. 

Grading system 

Grades are awarded according to the German grading scale (1-5) specified in 

Table 1. 

Table 1: Grades according to the German and ECTS grading system and their definition. 

ECTS 

system 

German 

system 

 

A 1 excellent/ outstanding performance 

B 2 
good performance that meets the standard 

completely and is above-average 

C 3 satisfactory/ average performance 

D 4 
sufficient/ standard has been met but with a number 

of notable errors 

F 5 insufficient/ failed 

For a finer evaluation of assessed work, decimal grades may be given by 

raising or lowering the grade by 0.3. The grades 0.7, 4.3, 4.7 and 5.3 are 

barred. An overview about the awarded grades can be seen in . 

Table 2: Numerical grades and their awarded names. 

Decimal Grade Grade awarded 

1.0 to 1.5 very good 

1.6 to 2.5 good 



Solar Energy Engineering 
                                               Continuing Education  
 

8 www.studysolar.uni-freiburg.de  

2.6 to 3.5 satisfactory 

3.6 to 4.0 sufficient 

more than 4.0 insufficient 

 

Failing and Repeating of Exams 

Any assessment in a given subject which is graded as “insufficient” (5.0) or 

which is considered a fail can be repeated once. During the whole study 

program, a maximum of two subject-specific assessments that were 

considered a fail can be repeated more than one time, meaning repeated 

twice  

2. Responsible Persons 

Scientific Director 

Professor Dr. Leonhard M. Reindl 

University of Freiburg 

Department of Microsystems Engineering – IMTEK 

Chair for Electrical Instrumentation 

Georges-Koehler-Allee 106 

79110 Freiburg, Germany 

Admission and Examination Board 

The admission and examination board of SEE consists of three professors as 

main members and one professor in the function of a deputy. The board is 

elected for a period of three years. From 2016 to 2019 the members are: 

• Prof. Dr. Leonhard M. Reindl, IMTEK 

• Prof. Dr. Margit Zacharias, IMTEK 

• Prof. Dr. Stefan Glunz, INATECH 

As deputy acts: 

• Prof. Dr. Moritz Diehl, IMTEK 

Program Coordination 

Philipp Bucher 

Program Coordinator 

University of Freiburg, Faculty of Engineering 

Georges-Koehler-Allee 10 

79110 Freiburg, Germany 

http://www.studysolar.uni-freiburg.de/
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3. Overview of all CAS 

This section gives an overview about all Certificates of Advanced Studies, 

currently offered by the Solar Energy Engineering department of the University 

of Freiburg. 

CAS fundamental modules: 

CAS 1 „Solar Cells and Photovoltaic Systems” | 10 ECTS 

Courses Start Lecturer ECTS Type Institute 

1.1 ς Solar Cells Oct. U. Würfel 5 Lecture ISE/FMF 

1.2 ς Photovoltaic Systems Oct. O. Stalter 5 Lecture ISE 

CAS 2 „Solar Thermal Energy Technology” | 10 ECTS 

Courses Start Lecturer ECTS Type Institute 

2.1 ς Fundamentals of Solar Thermal Collectors Oct. W. Platzer 5 Lecture ISE 

2.2 ς Design of Solar Thermal Systems Apr. W. Platzer 5 Lecture ISE 

Ĕ Remark: total module duration of 12 months / 2 Semesters. 

CAS 3 „Crystalline Silicon Photovoltaics“ | 10 ECTS 

Courses  Start Lecturer ECTS Type Institute 

3.1 ς Feedstock and Crystallization Apr. M. Schubert 2 Lecture ISE 

3.2 ς Silicon Solar Cells ς Structure and Analysis Apr. S. Glunz 2 Lecture ISE/IMTEK 

3.3 ς Solar Cell Production Technology Apr. R. Preu 2 Lecture ISE 

3.4 ς Silicon Module Technology and Reliability Apr. H. Wirth 1 Lecture ISE 

3.5 ς Hands-on Solar Cell Processing Apr. J. Rentsch 3 Lab ISE 

Ĕ Remark: module requires an on-campus stay of 2 full days in the Fraunhofer ISE laboratories in Freiburg. 

CAS specialization modules: 

CAS CM „Solar Cell Characterization and Modelling “ | 10 ECTS  

Courses Start Lecturer ECTS Type Institute 

CM1.1 ς Material and Solar Cell Characterization Oct. M. Schubert 3 Lecture ISE 

CM1.2 ς Hands-on Measurement Instrumentation Oct. J. Haunschild 2 Lab ISE 

CM2.1 ς Numerical Simulation of Solar Cells Oct. J. Schumacher 5 Lecture ZHAW 

Ĕ Remark: module requires an on-campus stay of 2 full days in the Fraunhofer ISE laboratories in Freiburg. 

CAS PG „Photovoltaics and the Renewable Electricity Grid“ | 10 ECTS  

Courses Start Lecturer ECTS Type Institute 

PG1.1 ς Selected Semiconductor Devices Apr. O. Höhn 2 Seminar ISE/IMTEK 

PG1.2 ς Grid Integration and Control of PV Systems Apr. B. Wille-Haussmann 4 Lecture ISE 

PG2.1 ς Technologies for Renewable Energy Conversion Apr. Th. Schlegl 2 Seminar ISE 

PG2.2 ς Smart Grids & Energy Autonom. Communities Apr. Ch. Wittwer 2 Lecture ISE 

CAS ST „Advanced Solar Cell Technologies” | 10 ECTS  

Courses Start Lecturer ECTS Type Institute 

ST1.1 ς Inorganic Thin-Film Solar Cells Oct. M. Powalla 4 Lecture ZSW 

ST1.2 ς III-V Solar Cells and Concentrator Systems Oct. G. Siefer 3 Lecture ISE 

ST2.1 ς New Concepts for PV Energy Conversion Oct. U. Würfel 2 Lecture ISE/FMF 

ST2.2 ς Advanced Solar Cell Processing Oct. M. Heinrich 1 Seminar ISE 

  

https://www.ise.fraunhofer.de/en/business-areas/photovoltaics/emerging-photovoltaic-technologies/organic-solar-cells.html
https://www.ise.fraunhofer.de/en/about-us/organizational-structure/scientific-divisions-and-departments/ele.html
https://www.researchgate.net/profile/Werner_Platzer
https://www.researchgate.net/profile/Werner_Platzer
https://www.ise.fraunhofer.de/de/ueber-uns/mitarbeiterprofile/schubert-martin.html
https://www.ise.fraunhofer.de/en/about-us/staff-profiles/glunz-stefan.html
https://www.ise.fraunhofer.de/en/press-media/press-releases/2016/laser-based-production-process-for-high-efficiency-solar-cells-wins-award.html
https://www.ise.fraunhofer.de/en/about-us/organizational-structure/scientific-divisions-and-departments.html
https://www.ise.fraunhofer.de/en/about-us/organizational-structure/scientific-divisions-and-departments/pog.html
https://www.ise.fraunhofer.de/de/ueber-uns/mitarbeiterprofile/schubert-martin.html
https://www.researchgate.net/profile/Jonas_Haunschild
https://www.zhaw.ch/en/about-us/person/schm/
https://www.ise.fraunhofer.de/en/about-us/staff-profiles/hoehn-oliver.html
https://www.ise.fraunhofer.de/en/about-us/staff-profiles/wille-haussmann-bernhard.html
https://www.ise.fraunhofer.de/en/about-us/staff-profiles/schlegl-thomas.html
https://www.ise.fraunhofer.de/de/ueber-uns/mitarbeiterprofile/wittwer-christof.html
https://www.zsw-bw.de/en/about-us/organisational-structure/prof-dr-ing-michael-powalla.html
https://www.ise.fraunhofer.de/en/business-areas/photovoltaics/iii-v-and-concentrator-photovoltaics/high-concentration-systems-hcpv/characterizing-cpv-system-components.html
https://www.ise.fraunhofer.de/en/business-areas/photovoltaics/emerging-photovoltaic-technologies/organic-solar-cells.html
https://www.ise.fraunhofer.de/en/about-us/organizational-structure/scientific-divisions-and-departments/pvm.html
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4. Detail of the Modules 

CAS 1 „Solar Cells and Photovoltaic Systems “ 

Module Code Module Name 

1 Solar Cells and Photovoltaic Systems 

Courses 

No. 1.1 Solar Cells 

No. 1.2 Photovoltaic Systems 

  

Prerequisites Start 

Solid understanding of surface physics and 

semiconductor physics, basics in electrical 

engineering. 

October 

Type of Courses Instruction Language 

Online Lectures English 

Type of examination Workload 

Written exam 250 h (10 ECTS) 

Module coordinator Additional teachers involved 

Dr. Uli Würfel Dr. Olivier Stalter 

  

Syllabus 

This module provides comprehensive knowledge regarding the fundamental 
physical processes of solar cells and photovoltaic systems.  
1) Solar Cells: This course builds the basis for all solar cell related 

modules in the following studies. Understanding the basics of solar cells 
is an essential prerequisite for all scientific and technological activities in 
photovoltaics. 

2) Photovoltaic Systems: This course gives a wide overview on multiple 
considerations related to the design, installation and optimization of 
photovoltaic (PV) systems on the field. The knowledge provided in this 
lecture will be of valuable assistance to the students in order to 
understand the interaction of several system components as well as 
their influence on PV energy production. 

Learning outcomes 

After successful completion of this module students should be able to: 

¶ understand the fundamental physical processes of photovoltaic energy 
conversion. 

¶ describe the fundamental operating principles of photovoltaic devices. 

¶ design and optimize photovoltaic systems based on their understanding 
of the environment and its influence on photovoltaic energy conversion. 

¶ describe and design photovoltaic systems for optimized energy 
production, transport and storage. 

 

  

http://www.studysolar.uni-freiburg.de/
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5. Teaching Staff 

The teaching staff is composed of professors and lecturers of the University of 

Freiburg, the Fraunhofer Institute for Solar Energy Systems, and private 

lecturers with expertise in the field of photovoltaics and solar energy 

engineering. 

(A list of all lectures and tutors is attached in the appendix, Table 3) 

Lecturers and Tutors 

Table 3: Complete list of Lecturers and Tutors of SEE 

Name Institution  Code Course(s)  

Uli Würfel (Dr.) Fraunhofer ISE 1.1 Solar Cells 

Olivier Stalter (Dr.) Fraunhofer ISE 1.2 PV Systems 

 


