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Objective

● The 5 to 10 most relevant base technologies within the 
field of micro- and nano electronics will be selected.

● For this list of cross-cutting technologies aroadmap will be 
determined.
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Value Chain 
of MNE
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Research

A-V communication
3D gesture recognition

3D simulation tools

Satellite communication
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Employment in the Value Chain in Flanders
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Applications
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• Security
• Smart grid
• Fire alarms
• (Smart) Entertainment
• Energy control
• Positioning technology

• Increased safety
• Low energy consumption
• Electrical cars
• Car2Infrastructure
• Communication systems for (public) transportation
• Management and control systems for transport
• Positioning helping to prevent collision

• Cognitive networks
• Meshed networks
• High bandwidth, secure, plug and play network solutions
• Personal devices for communication, entertainment, ...
• Remote collaboration with immersive network connected solutions
• Sattelite communication

COMMUNICATION

MOBILITY

HEALTH

HOME/BUILDINGS

ENERGY
1

2

3

4

5

• Smart grid
• Control room infrastructure
• Power conversion technologies
• Efficient electronics
• (Ultra) low power technologies

• Medical devices for personal health
• Medical remote monitoring
• Medical imaging
• Displays for medical analysis
• Implantable electronics



Smart Systems
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OutputSensing

Network

Connectivity

Energy 
conversion

Output devices:
• Actuators
• Displays
• ...

Connectivity:
• Secure data connection
• Low power wireless
• Autonomous connectivity
• Fiber
• .....

Sensors:
• Bio compatible
• Mechanical
• Chemical
• Electrical
• Imagers
• Positioning
• ...

Processing:
• (ultra) Low power consumption
• High processing power
• Run time adaptive

Energy conversion:
• High efficiency
• .....



Base technologies
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FLEXIBLE ARCHITECTURE, IP BLOCKS

SILICON AND WIDE-BAND-GAP SEMICONDUCTORS



Transition plan
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What is happening next?

● Building a dedicated value chain in the selected and 
promising base technology domain of GalliumNitride 
(GaN on Si)

● Building a cross-KET application domain for Health:
micro/nano-electronics + biotech
DSP Valley + FlandersBio
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Power: identified as a focus area
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2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Technology Objective
Wide Band Gap Power Semiconductors

Defect-free Substrate Diameter 100 mm
200 mm
300 mm

Figure of Merrit : RON.QSW mΩ.nC 10000

@ 1kV 1000
100

Active Element Power Density 1,6 kW/mm2 

2,2 kW/mm2 

3,0 kW/mm2 

High Temperature Stability 10.000 hr @ 175 °C
40.000 hr @ 200 °C
100.000 hr @ 250 °C

TRL 2-4
TRL 4-6

TRL 6-8

Wide Bandgap Semiconductors

2 Base technologies related to power: Energy & Wide bandgap



GaN: Scope
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Value chain building 
for power 

electronics based
on GaN technology

GaN advantages:
• Higher switching 

frequency possible
• Higher junction 

temperature

• Smaller and lighter 
power modules

• Power conversion 
at higher efficiency



Power Electronics Application Fields
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GaN Cluster: why?

1. Value chain creation in Flanders for key enabling technologies 
is strongly supported by the Flemish government.

2. A strong cluster can provide the right arguments for inward 
investment decisions.

3. Power Electronics is one of the key focus areas for the 
Flemish MNE industry. 
(according to the Flemish MNE roadmap)

4. GaN is a promising technology for power electronics. All 
market studies forecast a big market potential, of which the 
growth should start soon.

5. Flanders has several players that could be part of a GaN 
cluster.
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Potential Stakeholders GaN Cluster (1)
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Potential Stakeholders GaN Cluster (2)
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• Tessenderlo
• DC current sensors for power invertors
• Integrated DC motor controllers

• Sint Truiden
• EV drive train

• Gent
• Electronics design
• Lighting electronics
• Power convertors

• Heverlee
• Programmable power modules

• Added value analysis in value chain
• VUB research on EV’s and Hybrids
• http://mobi.vub.ac.be/

• KUL research on power electronics

• Research for sustainable energy 
and intelligent energy systems

• Drivers for LED video walls

• Satellite receivers



Value Chain Pilot?
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Electric taxiing

In wheel motor for cars



Next Steps

1. Individual discussion with potential stakeholders

2. Meeting / workshop where we invite all potential stakeholders
a. Presentation on own activities related to power electronics. Potential relation to 

GaN
b. Explain position in value chain.
c. Brainstorm on ideas for pilot projects

3. Defining pilot projects, lighthouse projects
a. Collecting ideas in workshop
b. Organise brokerage event

4. Actions, activities to strengthen the GaN cluster
a. Create promotion material
b. Promotion of GaN cluster on events abroad (e.g. Semicon, power electronics 

related, ..;)

5. Consortia forming (see windmill examples)
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Nano4Health: further detailed roadmapping 
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Easics
OnSemi
Xenics

CMOSIS
Cochlear
eSaturnus
Medtronic

...

Ablynx
Tigenix

Galapagos
Genzyme

ReGenesys
reMynd

ThromboGenics
...

• advanced microscopy
• medical imaging
• biochips (for advanced diagnostics: genetic material, proteins / antibodies)
• active implants (including pumps, drug delivery systems, neurostimulators,...)

Biocartis
J&J

ICsense
AnSem

NXP 
Peira

Trinean
Pepric
Ovizio
Agfa

Barco
Icometrix

...


