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*‘Iolst Centre

Opran Innasvalion by MEC and TNO

Stretching the Limits of
Printed Electronics

Marc Koetse
Holst Centre

Integration technologies for flexible systems

An Open-Innovation Initiative by E;j.mec and :E




OVE I‘VIEW

1. Who we are and what we do

2. First stretch: Thin and flexible smart devices
3. Second stretch: What if flexible is not enough?
4. Third stretch: ...
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Holst Centre Funhdamentals

e Independent, with reputed parents

= Founded by Belgium and The
Netherlands
= Operational since (HTC, Eindhoven)
e Working our partners

= Staff of 170 researchers

= Involving strong groups of mother
organisations

= 70 resident researchers from industry and
universities

e Shared research on
and




OLED Lighting

Organic solar cells
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The people involved

e Integration technologies for flexible systems (Holst/TNO)

Cew for &osystems Technology (Holst/imec Gent)

Printed conductiye..é'tru_ctures (Holst/.:l,'_NO)
- ._:-_'__ “".H——___.--""*MHH

o < . = o
o Pattern@tecﬁnglogies for flé;ible systems (Holst/Tf\lO)

Qﬁa Ew-power sensors (Holst/imec-nl)

e Integration Team WATS (Holst/imec-nl)
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Mission

Apply Holst Centre technologies
for functional prototypes in the
field of hybrid and wearable
electronic applications for

partners and customers

Userinterface design conference, April 1, 2014 Holst Cenire



OVE I‘VIEW

2. First stretch: Thin and flexible smart devices
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TFT microcontroller
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But it will take quite some time until we can print this...

Si IC technology still the
most logical way to give
the large area flexible
electronics product its
intelligence
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clock, AD & D(-\ convertors, mémory; ™ |
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e i
Texas Instrument*
MSP430
microcontroller
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MHz, contains,
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Combined Copp
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Hybrid electronics for medicine compliance
monitoring
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Quality of life improving packaging
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& Holal Cenlie

Tech nology Developments

e Hig 'tqalty printing

gh resolution; Multilayers; Overlay

- Rroceé'" s control; reproducibility
- Marious substrates p— 3
L “v 3
e Assem chnologies

= SMD; Flip chip; fppinned dice; Lam

Sensor development
= Ulkra low power;

—
5l

'&ystem engineering
= Design (rules, tes

)

r|
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Sensitive to shear forces
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Keeping it and

Courtesy IMS-chips
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Keeping it and

Courtesy IMS-chips
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Flip chip
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OVE I‘VIEW

3. Second stretch: What if flexible is not enough?
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/{ what if ‘flexible’
Is not good enough?

Userinterface design conference, April 1, 2014 Holst Centre



>

Lowest power,
smallest & robust

Ultra-low power ECG &
actimetry measurement

Bluetooth low energy

Embedded artifact
reduction

Accurate rhythm analysis

Activity tracking &
energy expenditure

30 days autonomy



Userinterface design







© Holst Centre

Userinterface design conference, April 1, 2014 Holst Centre



© Holst Centre

Userinterface design conference, April 1, 2014 Holst UET’I’[FE



© Holst Centre

Userinterface design conference, April 1, 2014 Holst UET’I’[FE



© Holst Centre

Holst Centre
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OVE I‘VIEW

4. Third stretch: 3D objects?
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Printing on 3D objects

o Laser induced forward transfer
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