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Flexible Organic Electronics
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E-skin System
Pressure sensitive
rubbery sheet

Column selectors

~e + 1be
- ~- 3 3 P 4 L H e e 1le—Hoe—to
o3 1

1,000,000 = 1,000-%-1,000 (active-matrix)
1,024 = 210 (decoder:&-selector)
1,000,000 Wirings => = 10+10

‘*a} TN Ny

r A B ,:-:"

¢ agd y 2 ':)' BN > - ’.1.'

A s i g™ Wy

(o 3 S

) el ‘ b -

. T TS -
L ¥ 1] ot g

T

16 x 16 FET matrix Row decoders
T. Someya, et al., PNAS 101, 9966 (2004).

Top electrode



Power consumption of active matrix driving

Active matrix configuration shows power consumption
much lower than passive matrix
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Ultraflexible organic devices



World’s thinnest and lightest OTFT
(3g/m?)

Martin Kaltenbrunner, et al., Nature 499, 458-463 (25 July 2013).



=

ViiRimum bsﬁatlg ‘ﬁyu) ~ 9
i ,




Stretchable organic transistors
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Crumpled organic integrated circuits

Bending radius

Cross-sectional TEM
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World’s thinnest and lightest OPV
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Stretchable OLED

Brightness: 100 cd/m? Stretching >100%!

® Light-emitting device that fits 3D surfaces
® Light source health-monitoring sensors

Nature Photonics 7, 811-816 (2013) doi:10.1038/nphoton.2013.188 14



Flexible Electronics for Biomedical Applications
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IMEC: ECG patch sensor

Proceedings of the 2nd Conference on Wireless Health, 15 (2011).
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ECG measurement result can
be sent to doctors through
Bluetooth and Internet. |
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John A Rogers’s Flex Devices
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Surface electromyogram monitoring
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Electromyogram measurement

For stress-free healthcare-monitoring and welfare IT

Fuketa, et. al., IEEE/ISSCC2013 #6.4.
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ImpercepdbIg electronics

Applications What
Medical IT Electromyogram
Welfare IT

Electrocardiogram
Body temperature
Heart rate

Blood pressure

Digital Healthcare

Specifications

The lightest (3 g/m?2)
The thinnest (2um)

Where
Everyday life
During exercise
At hospital
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Summary

The frontier of organic electronics
Today: OLED Display & Lighting
OPV
Tomorrow: Healthcare / Medical

Uniqueness of organic devices
Ultralight, Ultrathin = Minimum invasiveness
Flexible, Durable = High reliability &
High sensitivity

m) Emerging applications
Digital Healthcare
Medical IT
Welfare IT
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