
There was a time when people used to talk about ‘heavy 
hi-fi’ – if they wanted a music system that could play 
very loud and sound really good. The weight factor was 
meant to be taken literally. The linear technology used 
in classic power amplifiers releases half the energy as 
heat. If the excess heat is not effectively conducted 
away, the amplifier burn outs. This type of amplifier is 
fitted with large metal heat sinks, which is the reason for 
the heavy weight. 

These days, the new application of power electronics to 
audio amplification makes it possible to achieve efficien-
cies of more than 90%. Class D audio amplifiers using 
this switching technology release very little heat. So not 
only do the amplifiers consume less energy, they weigh 
less and are much smaller. Audio amplifiers have be-
come so small and light that we now expect high quality 
sound from smartphones, computers and tiny Bluetooth 
speakers. 

Denmark is a leader 
The development of increasingly efficient Class D ampli-
fiers with good sound is partly due to Danish engineer, 
Karsten Nielsen, who wrote a PhD on power electronics 

principles in 1998. Karsten Nielsen has since founded 
the company ICEpower A/S, in collaboration with Bang 
& Olufsen, which supplies amplifiers to a wide range of 
companies around the world. ICEpower has also under-
taken intensive research in the field, in cooperation with 
universities in Denmark and abroad. 

The aim is to reach an efficiency level of 100%. But like 
the development of many other power electronics appli-
cations, the compact amplifiers also influence research 
and development in a number of other areas, such as 
Smart Homes and robots. 

Partnership 
There is close cooperation between industry and univer-
sities in Denmark, which creates excellent conditions for 
exploiting new power electronics initiatives in one area 
to create new advances in a completely different area. 
CEES is working to support and expand this coopera-
tion, to ensure that Denmark gets the biggest possible 
share of the growth potential and the many jobs the field 
of power electronics will offer over the next many years.
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The Centre for Electrical Energy Systems (CEES) is a Danish network for 
companies and research institutions. We research and develop electrical energy 
systems, the global market for which is DKK 300 billion annually. 

The partners in the network are universities and companies in Denmark. Our 
goal is to consolidate Denmark’s strong position in the field of power electronics 
and to train enough qualified manpower. We also do research into the intelligent 
control of power electronics.


