






Thank You !





Departments  
ARCH Architecture  
BAUG Civil, Environmental and Geomatics Eng.
BIOL Biology
BSSE Biosystems
CHAB Chemistry and Applied Biosciences
ERDW Earth Sciences
GESS Humanities, Social and Political Sciences 
HEST Health Sciences, Technology
INFK Computer Science  
ITET Information Technology and Electrical Eng.
MATH Mathematics
MATL Materials Science 
MAVT Mechanical and Process Engineering 
MTEC Management, Technology and Economy
PHYS Physics  
USYS Environmental Systems Sciences  

Students ETH in total
14’500 B.Sc.+M.Sc.-Students
4’500 Doctoral Students

21      Nobel Prizes
509    Professors
5800  T&R Staff
2        Campuses
136    Labs
35%   Int. Students
90      Nationalities
36 Languages

150th Anniv. in 2005

ETH Zurich
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DC-AC
Converter

Johann W. Kolar

AC-DC 
Converter

M. Heller
D. Menzi

D. Neumayr
J. Schäfer

DC-DC 
Converter

P. Bezerra
T. Guillod

G. Knabben

Industry Relations
R. Coccia  / B. Seiler 

AC-AC
Converter

J. Azurza
P. Czyz

Multi-Domain
Modeling

Advanced
Mechatronics

E. Hubmann

Secretariat
M. Kohn / Y. Schnyder

Administration
P. Maurantonio

Computer Systems
M. Eisenstat

Electronics Laboratory
P. Seitz

P. Niklaus

19 Ph.D. Students
2 Sen. Researchers   

Leading Univ.
in Europe

F. Krismer

Magnetic 
Levitation

Measurement
Technology

D. Bortis

Th. Holenstein
P. Püntener

S. Miric

M. Antivachis
J. Böhler
M. Guacci
M. Haider

P. Papamanolis

Adv. Mechatronic Systems
D. Bortis

D. BortisD. Bortis F. Krismer

Power Electronic Systems Laboratory



Vienna Rectifier (5)

■ Output Voltage Control / Inner Mains Current Control  
■ Add. Control Loop for DC Midpoint Balancing
■ Redundant Sw. States Utilized for DC Midpoint Balancing

► Multi-Stage Diff. Mode & Common Mode EMI Filter

►

►



► Number of Filter Stages Dependent on Sw. Frequency

Vienna Rectifier (6)

■ CM EMI Filtering Utilizing Internal Cap. Connection to Virtual Star Point  
■ No Limit of CM Capacitance by Max. Leakage Current 
■ CM Filter Stage(s) on DC-Side as Alternative

33% 33% 33%



PO= 10 kW
UN= 400VAC±10%
fN  = 50Hz or 360…800Hz
UO= 800VDC

ρ =10 kW/dm3

■ Highly-Compact Demonstrator System
■ CoolMOS & SiC Diodes
■ Coldplate Cooling

Vienna Rectifier (7)

► THDi = 1.6% @ fN = 800Hz (fP= 250kHz)

η =96.8%



10A/Div
200V/Div

0.5ms/Div

PO= 10 kW
UN= 400VAC±10%
fN  = 50Hz or 360…800Hz
UO= 800VDC

► THDi = 1.6% @ fN = 800Hz
► System Allows 2-Φ Operation

η =96.8%
ρ =10 kW/dm3

fP= 250kHz

■ Highly-Compact Demonstrator System
■ CoolMOS & SiC Diodes 
■ Coldplate Cooling

Vienna Rectifier (8)



► Factor 10 in fP Factor 2 in Power Density
► Systems with fP= 72/250/500/1000kHz

PO= 10 kW
UN= 230VAC±10%
fN  = 50Hz or 360…800Hz
UO= 800VDC

◄

■ Dependency of Power Density on Sw. Frequency fP
■ CoolMOS & SiC Diodes
■ Coldplate Cooling

Vienna Rectifier (9)



1-of-3 PWM Boost+Buck Rectifier

► Option  Operation as Conv. Boost-Type Const. DC-Link Voltage PWM Rectifier

■ Outer Output Voltage Control Loop and Inner Input Current Control Loop
■ Only Phase Selector Block to be introduced    Applicable to Existing Systems



► Current Source Inverter (CSI) Topologies
■ Phase Modular Concept   Y-Inverter (Buck-Stage / Current Link / Boost-Stage)  
■ 3-Φ Integrated Concept  Buck-Stage & Current DC Link Inverter

 Low Number of Ind. Components   &   Utilization of  Bidir. GaN Semicond. Technology 






+ Lower Number of Components (per Voltage Level)
+ For Three-Level Topology only Two Output Terminals

– Volume of Flying Capacitors 
– No Standard Industrial Topology 

►Three-Level Flying Capacitor (FC) Boost-Type Rectifier System


