


i Objective

YAl

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

e For this list of cross-cutting technologies aroadmap will be
determined.
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'A chip I Applications

| s the “brains’ of every cornputing ! Chips are used In virtually all electronic
| device. It Is rrade up of active devices lke | equipment today: from cormputers

| translstors and diodes; passive devices | smartphones and tablets, to dormestic

| llke capacitors and reslstors;, and thelr | appllances, cars and factorles.

| Interconnectlons.

The Electronics Value-Chain

Did you know?
1 be able to prevent

The roadmap for European electronics is about having stronger European Did you know?
involvement inthe global electronics “value chain”, benefiting oureconomic SE I S
competitiveness and ability to innovate. So what is the electronics value ;

chain?

te 1er aors — ond to

Architecture

|
|
A chip's architecture depends on Its |
purpose: what will It be used for? Its | o :
functions and behavioral features are | o i Systems
| [ '
|
|

Systems

Electronic systems can be Intelligent,
minlaturised, and with advanced
functlonallty — even Integrating with
blologlcal systerns.

based on that - iteratively until the
“final” chip Is designed.

Did you know?
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Did you know?
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Equipment
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Materials

|
| Chips are bullt up or a thin “wafer

|
|
| of semiconductor; usually silicon. The :

. f | EUIs Investsing €1 bn over 10 years |
Materials | on research to substitute silicon with |
4 | graphene - perhaps the thinnest, lightest |
: and strongest materlal In the world. :

Equipment
Making chips takes many complex
preclse steps, layering many different
materlals on top of each other. A typical
“fabrication plant” needs many hundred
costly Iterns of equipment.
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Design tools

: Cornputers are themselves used

| to design chips, from defining
| specifications, to testing and production.

Did you know? Did you know?

While chips look flat, they are in foct thre e 1s where microchips ore ma
al, with as many os 30 layer i than the d
yigalllsg') hospitol operating room.
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Value Chain building in DSP Valley

Application
markets
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Employment in the Value Chain in Flanders
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: L HOME,/BUILDINGS '3
ay ! Applications " s
g . Smart grid MOBILITY
‘ ;' * Fire alarms
= +  (Smart) Entertainment * Increased safety _
_ . - Energy control * Low energy consumption
» Medical devices for personal health - Positioning technology » Electrical cars
* Medical remote monitoring » Car2iInfrastructure
» Medical imaging . » Communication systems for (public) transportation
+ Displays for medical analysis @ * Management and control systems for transport
» Implantable electronics » Positioning helping to prevent collision
HEALTH B H

ENERGY

* Smart grid

» Control room infrastructure
Power conversion technologies
Efficient electronics
ltra) low power technologie

COMMUNICATION

+ 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
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= Energy conversion:
g ol

3 Y »  High efficiency

Smart Systems
/ { Energy } Processing:

Sensors: : *  (ultra) Low power consumption
* Bio compatible conversion *  High processing power
Mechanical * Run time adaptive

«  Chemical
« Electrical

* Imagers [Sensing
* Positioning

Output J

Output devices:
— Actuators
[ Connectivity } « Displays

Connectivity:

 Secure data connection
Low power wireless

*  Autonomous connectivity
 Fiber

Network
~—
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aZ | Base technologies . IO |
s | everay
) / { Energy }
HETEROGENOUS conversion
INTEGRATION -

| FLEXIBLE ARCHITECTURE, IP BLOCKS

(]
[Sensing P@[ Output J

’ SILICON AND WIDE-BAND-GAP SEMICONDUCTORS

L Connectivity J
| CONNECTIVITY

EMBEDDED SW




Transition plan

. Emeryy
[ 2014 | 2015 | 2018 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 |

Technology Objective
U ltra-low power design 50 nWigam | I
15 Wi . |
5 n¥ig ate Y ]
Efficlent Energy Manag ement 100 mid¥imm’ »85% -
500 mivmm’ »30%
v 955 .
B TRL 24
TRL 45
[ JmRLes
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§ snart pradeots

i What is happening next?

%5

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

e 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

YAl

Wide Bandgap Semiconductors

[ 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 mQ.nC "10000

@ 1kV 1000

"100
Active Element Power Density 1,6 kW/mm?

2,2 kW/mm?

3,0 KW/mm?® |
High Temperature Stability 10.000 hr@ 175 °C

40.000 hr @ 200 °C
100.000 hr @ 250 °C
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GaN: Scope

g

[
GaN can power 4 families of devices and _ _ Value chain building
related applications for power
. electronics based

on GaN technology
J

GaN advantages:
N « Higher switching

frequency possible
Blue & Green RF o . . .
electronics ngher junctlon

temperature

oL
N

IGHAG [ 'WiMax ILTE bass
stations

e o « Smaller and lighter
power modules

« Power conversion

| Lwole_ | at higher efficiency
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Power Electronics Application Fields

Operating voltage
t (A) Operating voltage > 1800V

A from 250 to 1800V
Operating voltage

from 10 to 250 V < > | Power grid )
| ! Electrical
2000 :> etwork
500 ! ( Iridustrlal

machlnes
ect SiC

100

Si
f \ Compghents Inverter

for automobiles '\ DC/AC |
20 ,
Prooarg + Hlybrids Energy GaN ] |
5o vel onversion |
supply Po |
5 (PC, IPad) N nicahad Power supp i
AC adapto !
A ” 1 : |
110 20 50 1000 2000 5 '
Voltage (V)
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i GaN Cluster: why?

~

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)

YAl

Chip
Design Capital —— |
R Wafers ‘
rlcsense
— . EPIGAN
, =L &7
Qposem TR .
L VENTURE PARTNER
System Modules,
l Design Packaging GaN '
Research
-
UNIVERSITEIT
GENT

Vrije
Universiteit
Brussel

@ec V



Potential Stakeholders GaN Cluster (2)
m A punch

Mele)m(sls \‘ _,V:’e ; + Satellite receivers "l'p awer' tr. H ’n

Gear up for the future

» Tessenderlo

. *  Sint Truiden
* DC current sensors for power invertors « EV drive train
* Integrated DC motor controllers
* Research for sustainable energy
W and intelligent energy systems CISSOID
ESAT
e
 KUL research on power electronics /

figbhase |

1Y + Heverlee Inverto ..
\m & | *  Programmable power modules i

Energetic frequency
Gent

* Added value analysis in value chain «  Electronics design

* VUB research on EV’s and Hybrids

Lighting electronics
*  http://mobi.vub.ac.be/

Power convertors

Visibly yours

*  Drivers for LED video walls
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ayz i Value Chain Pilot?

s

In wheel motor for cars

Stator

desigming smart produciy

Wheel Bearing

Rotor

vehicle Suspension

Coils & Power Electronics/
Micro Inverters

Electric taxiing

‘_l_. " d‘-ﬂl\" . & 2 _\7‘._‘» o




ay )i Next Steps

s

1. Individual discussion with potential stakeholders

desigming smart produciy

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

Agentschap
A Dndernemen ___________ -
4’—
-~~~~~ ’,—,—‘ - 8
~ b
S Re '4 '
~ ,/ \ /

' .
/ Biocartis FlandersBio
' m»*

I, J&J BUILDING BIOTECH BRIDGES

|
I
1
I
[}
I
]
]
1

designing smart products

/ / ICsense \
.l’ Easics ',' AnSem ‘|| _ﬁblyn.x
OnSemi I Igenix
|\ lmec || N)-(P | Galapagos E_
\ Xenics \ Peira ] VIB
\ CMOSIS \  Trinean / Genzyme
\ Cochlear . Pepric ,,' ReGenesys
eSaturnus \,_ Ovizio ,/ reMynd
,777\ Medtronic PN .Agfa/ ' ThromboGenics
/C/~ PR “s
0/06/7 S _—"” Bam ~~~~~_ -
O‘ee - - Icometrlx ~—me___ooozzzE

advanced microscopy
medical imaging
biochips (for advanced diagnostic oteins / antibodies)

active implants (including pumps, ¢ S, heurostimulators,...)
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