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Yellow Cats @ Holst Centre

Sywert Brongersma
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• Site-sharing: >100 companies, >10000 researchers

• Facility-sharing:  Philips Innovation Services  (including >8000m² cleanrooms)

• Program Sharing: Holst Centre
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Holst Centre   Open Innovation 
Independent, with reputed parents

 Founded by imec (Belgium)

and TNO (The Netherlands)

 Operational since 2006

Focus on industry-relevant topics

 Ultra-low-power and flexible electronics

 Health Care , Energy, Consumer Electronics
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http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwix3fPL6aHMAhVHMhoKHb8MCmIQjRwIBw&url=http://www.regiocanons.nl/noord-brabant/blikken-op-brabant/34-brabant-in-europa/beeld--geluid/logo-merk-brabant&bvm=bv.119745492,d.ZGg&psig=AFQjCNGg1qZqhEHPgDVJiU0cWg5QKb8hWQ&ust=1461400048003099
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International Innovation

Dutch
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Present industrial partners

6

http://www.nxp.com/
http://www.storkprints.com/
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Budget sources

Industrial
partnerships

EU projects

Public funding
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Programmatic R&D, virtual consortia
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Program 
Background

Term of participation

Bilateral 
Research 

project

Dedicated
Research

Shared 
Research

Single 
participant

For instance: exclusive in 
a domain / period
[Full cost]

Usage RightsSpecified by

Holst Centre,
after 
consulting 
program 
participants

Program Foreground: 
Non-exclusive;
co-ownership if
co-invented
[Participation Fee]

Program Background: 
Non-exclusive, as needed 
to exploit Foreground
[Entrance Fee]

D

CNext

BA

Holst 
Centre
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Building ecosystems

Systems

Components

Tool manufacturing

Applications

Validation

Materials

http://www.storkprints.com/
http://www.catharinaziekenhuis.nl/
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CMOS scaling: More Moore
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< 30 nm

1 nm

< 9 nm

Transistor
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IBM, 2002

Bell Labs,1947

“It'll be at least a human 
generation before Moore's Law 
begins to run out of gas at 
around the 9 nm in 2024 and 
even then it may thrive.”

Calvin Chenming Hu,         

Semico Summit conference, March, 

2002.

MOORE’S LAW
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30 cm

30 cm / 30 nm = 10 million

~

12.756 km / 1.27 m = 10 million
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More Moore     vs.   More than Moore

CMOS
CMOS Scaling

CMORE
Multi-functional SOC/SIP

L=35nm

SiGe

L=35nmL=35nm

SiGe

NiSi

25 nm

NiSi

25 nm

FUSIFUSI

strainstrain

HfO
2

high high --

metal gatemetal gate

FinFETFinFET

USJUSJ

Active Area

Gate Field
Spacers

Active Area

Gate Field
Spacers

Active Area

Gate Field
Spacers

Active Area

Gate Field
Spacers

Active Area

Gate Field
Spacers

Active Area

Gate Field
Spacers

GeGe/IIIV/IIIV

silicidesilicide timeFE
OL 

Dev
ice

 ro
ad

m
ap

Low k
k=3.0

Low k
k=3.0

Low k
k=2.7

Low k
k=2.7

Low k
k=2.5

Low k
k=2.5

3D SIP3D SIP3D SIP3D SIP

Air gapAir gap

3D TSV3D TSV

CuCu

In
te

rc
on

nec
ts

Memory

Processor

RF Chip

DNA Chip

MEMS

Battery

Image 
Sensor

MemoryMemory

ProcessorProcessor

RF ChipRF Chip

DNA Chip

MEMSMEMS

BatteryBattery

Image 
Sensor

Source SAMSUNG

CMOS

Bio-

Electronic

interface

Optical

detectors

Thermal

sensors

Chemical

sensors

Micro

Mirrors

 

Si

Photonics

100nm

x-section

0.0 0.2 0.4 0.6 0.8 1.0 1.2
0.0

0.2

0.4

0.6

0.8

1.0

1.2
 

 

V
O

U
T
 (

V
)

VIN (V)

0.099μm2

6T-SRAM

VDD

VSS

VDD

VSS

WL

BL BLB

WL

PG

PD

PU

PG

VDD VDD

VSS VSS

WL WL

BLBBL

VDD

VSS

VDD

VSS

WL

BL BLB

WL

PG

PD

PU

PG

VDD

VSS

VDD

VSS

WL

BL BLB

WL

PG

PD

PU

PG

VDD VDD

VSS VSS

WL WL

BLBBL

SC22SC22

AL080409/D22

14



© Holst Centre

The power of hybrid integration

Holst Centre’s vision ten year ago, 

now a growing trend worldwide



Holst Centre Confidential

~30μm

Very 
thin

Very 
flexible

Flexible display with driver electronics
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Flexible OLEDs

Taiwan Touch 2015

< 17
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Stretchable LED signage
LED signage device for clothing

< 18
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Electricity Harvesting Foils



© Holst CentreVisit Province 14-1-2015
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Miniaturized Ion selective 

sensing



© Holst Centre

Ultra Low Power is key for Flexible Wireless Systems

< 1mW in total



SAMSUNG SIMBAND

HOLST CENTRE SENSING TECHNOLOGY

FLEXIBLE  WRISTBAND  



© Holst CentreChris Van Hoof – 10 years of wearable health – the journey continues

Most advanced sensor 

platform at the wrist 

(2015)

Next steps: large-scale 

user trials for algorithm 

validation
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Flexible Electronics: going to pilot production

Enabling production of hybrid systems in the region
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Bringing it to large scale low cost production

- Holst Centre Overview  - CONFIDENTIAL -

< 27
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Roll to Roll production tools

Bringing tool development 

to the region

TEKNEK 
cleaner

Xennia IJPSPG IJP

IR dryer 
Photonic 
sintering(Xenon
+ Holst)

SPG 
Rotary 
Screen 
Printer

R2R Spatial Atomic Layer Deposition

R2R Printing & Photonic Curing

R2R Production

R2R Barrier Deposition



© Holst Centre

Smart Blister
can record and wirelessly

notify doctors when

medicines are taken

Industry: Medical

Pharmaceutical

Enabling Factors:

Flexible and hybrid 

printed electronics
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MATURE  WEARABLE HEALTH SYSTEMS

2 DEVICES GOT MEDICAL CERTIFICATION !
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Start-up: bloom Technologies

31



© Holst CentreStart-up: Lifesense Group
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Care

Treatment / Cure

Prevention

“ A LONG HEALTHY LIFE ! ” 



50%

20%

20%

10%

Behavior

Environment

Genetics

Medical care access

BEHAVIOR IS THE

MAJOR CONTRIBUTOR TO YOUR HEALTH





PERSONALIZATION IS ESSENTIAL

WE ARE ALL DIFFERENT AND UNIQUE



FIND AND add TRIGGERs
TO ACCOMPLISH 
BEHAVIOR CHANGE

37

when and 

where should 

we motivate 

you ?



personal behavioral technology for 
disease interception and preventive health

826 SUBJECTS 7 COMPANIES

22,000 SELF-

REPORTED 

STRESS 

RESPONSES

90,000 HOURS 

PHYSIOLOGICAL 

DATA

A very large study on 

mental stress in free living conditions …
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Stretchable electronics 2.0
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Smart shirt: beyond patches

ECG + bioZ + movement monitoring

stretchable inks on stretchable substrates for electrodes



© Holst Centre



© Holst Centre

source: Cisco
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Iot Value : Can it really happen ?

Source: McKinsey

Cost
Power

Connectivity
Security
Privacy
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Holst Centre numbers 2006-2015

46

Spin-offs
#3

Total 
turnover
€309M

Partners
#114

Holst Centre 
employees 
moved to 
industry

#145

Direct sub-
contracting in 

the region
€59M

Dutch 
partners

#28

EU projects
#95

Dutch EU 
project 

partners
#97

New Dutch 
companies

#2

Students
#370

PhD’s
#58
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Structural electronics
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Flexible ultrasound sensor arrays

Technology

• Metal-oxide TFT backplane

• Coated piezo-electric front plane

Target applications

• Haptic feedback

• Medical ultrasound imaging

Sensing Surfaces | PartnerMeeting Fall 201649

16x16 active matrix sensor array on flexible substrate




