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                                        MV an extension of LV technology?
MV
LV
Today
Low Risk
Where are we NOW?
1.2 MVA 690 V IGBT converter
1kA Power Cycler
6kA Characterization
Distant Future
High Risk
Where to go ?
10 MVA 7 kV Stack
10 MVA 33 kV Stack
100 MVA ? kV
SiC Medium Voltage Platform
Funding:
Obel Family Foundation (Obel) 4 mio. dkkr (~ 0.5 mill
Euro)
Aalborg University (AAU) 4 mio. dkkr (~ 0.5 mill Euro)
Salary from The Danish National Advanced Technology
Foundation (DNATF), IEPE and Alborg University
Funding period: 2013 to end of 2015.
2014: Time line for activities
Feb. 2014
100 MosFet
10 kV Dies
Aug. 2014
Dec. 2014
First 10 kV
Half Bridge
First 10 kV, 10 A
single phase
converter
Power Module / Packaging
Process Established.
10 kV system technology
Results: First version of 10 kV
Half Bridge
NB: Mechanical Dies, and cleaned many times…
Results: Second version of 10 kV
Half Bridge
Packaging Status:
There are some
process steps we
are able to do:
1. Cut Substrate
2. Etching DBC
3. Soldering:
Die+DBC+BaseP
late+Terminals
4. Bond wiring
5. Cleaning
2015: Time line for activities
Feb. 2015
Marts 2015
10 kV / 60 A
power modul
15 kV / 120 A
power modul
15 kV / 20 A
Power modul
4 kV/60 A
Back-to-back
Single Phase
Power Stack
September 2015
1 MW
7 kV/120 A
back-to-back
Three phase
converter
MV Activities
Status:
We use Power Module / packaging
technology of todays low voltage
design.
There is a Gap between low voltage
packing technology and new 10 kV and
15 kV dies technology.
MV Activities
Next Step:
New package/module laboratory
?GaN MV (SEMPEL)
RF converter
Establish research projects within:
• Develop packaging materials
• Design of power modules
• Application of new power modules in
power stacks
• Demonstrator of MV technology
Module and Package Group
Stig Munk -Nielsen ( IEPE MV Group manager)
Christian Uhrenfeldt ( IEPE Post Doc , Semiconductor physicist from AU)
has responsibility for MV power module processes ( cutting , cleaning of
DBC Substrate , etch processes , soldering and bond wire )
Szymon Michal Beczkowski ( IEPE Assistant Professor , ph.d. AAU) has
responsibility for MV test systems and power module. (Bond wire,
characterization of modules)
Helong Li (ph.d. studerende, CSC ) has responsibility for converter
structure of the demonstrator converter ( including DC link ,
inductor,capacitor )
Emanuel - Petre Eni ( IEPE PhD students ) research in short circuit capacity
of 10 kV / 15 kV devices
Bjørn Rannestad Industrial member (WP manager).
Consulting partner’s: HYTEK and Danfoss Silicon Power
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