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The Vision for Flexible ElectronicsThe Vision for Flexible Electronics

There will be new applications that There will be new applications that utilizeutilize flexibilityflexibility

And new applications that And new applications that benefit frombenefit from flexibilityflexibility
Lighter, more robust,…..
Lowered cost of manufacturing
Custom devices and systems

A destabilizing technology will be createdA destabilizing technology will be created
There are likely to be new winners

Will they be in Asia, Europe or USA?



Applications that need flexibilityApplications that need flexibility
DisplaysDisplays

Placed on curved surfaces, wearable
Roll-able
Robust

PhotovoltaicsPhotovoltaics
Placed on curved surfaces
Aesthetics as well as function

Digital XDigital X--ray imagersray imagers
Conformal – surrounding the object
Robust

Medical devicesMedical devices
Electronic patch
Implantables

Systems on a foilSystems on a foil
Wearable devices
Designed for people, not imposed on them



Benefits to industry from flexible substratesBenefits to industry from flexible substrates

RollRoll--roll manufacturingroll manufacturing
Exists in many areas: newspapers, packages…..
Low cost at high volume

Thin, light substratesThin, light substrates
Ultra-light systems
Stackable

RobustnessRobustness
No brittle devices

ExamplesExamples
RFID
Photovoltaics
Smart labels
Lighting
Smart phones
Tablets…….



Our perspective:Our perspective:

Flexible Electronics is an exciting opportunity Flexible Electronics is an exciting opportunity 
New technology capabilities 
New business opportunities

And And –– it is happeningit is happening
Particularly in Europe

Applications will drive the technologyApplications will drive the technology
People want solutions – not technology
And they want convergence of functions

ChallengesChallenges
Commercial:  How can we launch the industry?
Government:  Where is the best leverage? 



PARCPARC’’s approachs approach
Make Make ““standardstandard”” technologies flexibletechnologies flexible

Amorphous and poly-crystalline Si

Exploit printing technologyExploit printing technology
Inkjet
Gravure

Develop organic electronicsDevelop organic electronics

Demonstrate with applicationsDemonstrate with applications
Displays
Sensors
Systems

Develop hybrid approachesDevelop hybrid approaches



Example 1:Example 1:
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Why this is importantWhy this is important

Fewer stepsFewer steps
Printed:

4 layers = 4 steps
Traditional:

4 layers = 16-20 steps

Scalable to simpler Scalable to simpler 
applicationsapplications

custom applications
Smart labels etc.
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Example 2:Example 2: 
Printed Sensor TapePrinted Sensor Tape
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Sensor Tape:  Printed ElectronicsSensor Tape:  Printed Electronics
Ring oscillator Shift Register

Amplifier

APL, 94, 233307 2009
JAP, 106, 094504 2009

Memory



SensorsSensors
Piezoelectric sensingPiezoelectric sensing

pressure

acceleration

Laminated PVDF foil or PVDF-TrFE solution



Sensor Tape: Next step: integration 
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What we have learnedWhat we have learned
Flexible sensor systems will be importantFlexible sensor systems will be important

Hybrid devices are very promisingHybrid devices are very promising
Silicon + organics
Printed + traditional manufacturing

Integration into a system can be doneIntegration into a system can be done
but is challenging

Taking this to the next level is difficultTaking this to the next level is difficult
Applications need volume
Volume needs applications

Does the industry wait for a company with enough money and 
demand to drive the development of a particular device

AND the industry itself?
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PARCPARC’’s views view
The flexible electronics industry has a huge futureThe flexible electronics industry has a huge future

We are active across the industry and work with a wide We are active across the industry and work with a wide 
range of participantsrange of participants

With our clients and partners, we invent, develop and With our clients and partners, we invent, develop and 
demonstratedemonstrate

Processes
Prototypes
Applications

We are investing inWe are investing in
Components
Partnerships for manufacturing



What more is needed?What more is needed?

Focus on development of applicationsFocus on development of applications
There is currently some funding for processes and capabilities

This should be enhanced
We need to put this together with applications

The big missing piece in the US

This could kickThis could kick--start the industrystart the industry

….  the relatively low prevalence of actual manufacturing and advanced systems 
research and development in the United States has led to an incomplete hybrid flexible 
electronics R&D scenario for this country…… [NSF/ONR Report: www.wtec.org/flex/]



Thank youThank you
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