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Introduction

In the year 2000 the Nobel Prize in Chemistry* was given for the
discovery and development of conductive polymers.

Conductive polymeric systems gave us the great opportunity to watch
our lives differently.

With the use of flexible, conductive and transparent polymeric
films flexible multilaminated displays and E-paper solutions are
able to be constructed.

* Alan J. Heeger , Alan G. MacDiarmid, Hideki Shirakawa
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Basic operation principles of Gyricon (Xerox)

Charged microspheres
have two different colour
sides, black & white.

Upon application of the
electric  field, charged
Particle microspheres present -on
demand their black or
white semisphere as the
microsphere is rotating
freely under the applied
forces.

Electrodes

— Carrier
substrate
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Basic operation principles of E-Ink
(Philips) Titanium Oxide charged
particles are held in

Microcapsules
&4., blue colored liquid syspension in the dye.

Transparent shell
White pigment parts :
(positively charged) Charged particles are
‘ arranged by the
Surface appears white application of the electric
SR 6358 | field .

Switching the color by chanaging the polarity of the electrical signal

Transparent cover

with electrodes

Active layer with

microcapsules

Underside with Carne!
electrodes material
for activation (flexible)
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Photomicrograph of an individual
microcapsule (200um diameter)
addressed with a positive and
negative field (E-ink technology)
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i —
4000 um 4000 um

Photomicrographs  of
200 pm-thick film of
electronic ink (‘white
particles in dye' type)
with a capsule
diameter of 40 £10 ym
(top view). The
electronically
addressed letter "k" is
white, other areas are
blue.
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Top  (Gyricon) and
bottom (e-Ink):
simulation of the effect
that the electronic
paper pixel aspect ratio.
Note the improved
definition of the thinner
parts of the characters
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1st Preparation Method of Hollow Silica Microspheres

Procedure A

Procedure B

>

1- Octanol, HPC, 80 °C, 4 h

Span 80

H,O, PEG, Tween

H,O, PEG, Pluronic

20, NH,OH Acid, NH,OH
TEOS
The use of HPC with , )
the use of tween 20 | Washing with
and span 80, as hanol
surfactants, results in etha .O : >
a successful multiple | Centrifugation
emulsion
encapsulating retinol. Drying
Calcination
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HPC hydroxypropyl
cellulose.

Tween 20
(polyoxyethylenen
sorbitol ether is

suitable as solubilising
agent for membrane
proteins and as
blocking reagent in
blotting applications —
monoionic  detergent
widely used in
biochemical
applications).

Span___ 80 (sorbitan
monooleate ester/non-
ionic surface active
agent used in food
products and oral
pharmaceuticals.
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Hollow Silica Microspheres

TR

9/4/2007 HV mag WD HFW 20 ym WD HFW Spum

9
1:39:38 PM | 25.00 kV| 12 000 x | 11.2 mm | 22.5 pm uanta Inspect D8334 - Demokritos Athe

1:13:25 PM | 25.00 kV|5 000 x| 11.0 mm |54.1 pm luanta Inspect D8334 - Demokritos Ather

Procedure A Procedure B

SEM images of hollow silica microspheres with porous shells
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2nd Preparation Method for of Hollow Transparent Microspheres
(Optimisation method)

Polymeric shell encapsulation by means of a multi-nozzle layout.

>  Allow for different nozzle geometry.
»  Achieve the reduction of the microcapsules dimensions down to 10-20
Mm
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A comperative presentation of paper and E-paper characteristics

Contrast 10:1 10:1 30:1
Reflectance 50% 20% 40%
Reflection type Lambertian Lambertian Lambertian
Viewing angle All All All
Flexibility Yes Yes Yes
Colour Yes No No
Responce time N/A 80 msec 100 msec
Voltage N/A 90 V (max) 90 V (max)

* Wall Street Journal News Paper
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Correlation of the document readalility and the substrate contrast
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Power consumption — LC Displays Vs E-paper
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Main problems of the current E-paper technologies
« Responce time of the display is proportional with the applied voltage.

« Titanium oxide nanoparticles agglomeration reduces the life time of the
dispays.

« Limitations for the construction of colour displays.
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Optimisation methods
> Change of the geometry: three proposed solutions

1) Transformation of the microcapsule geometry into cylindrical
structures (micrograna)

2) Use of microfacoids (lens alike shaped structures)

3) Reduction of the microcapsules dimensions down to 10-20 um

»  Development of titanium oxide - surfactants systems with
redused
agglomeration ratios.

»  Use of three colour dyes (R,G,B) within the microcontainers
in

order to deposit them in normal possitions by printing
methods on

the substrate.
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Targeted - Investigated Benefits
»  Display life-time increase.
»  Significant potential for the construction of colour displays.
»  Display luminosity increase.
»  Reduction of responce time for the same voltage
»  Even lower energy consumption

> Increase of the resolution
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E-paper and future applications

> User-Interactive Application (Combination with biosensors and
RFID (Radio Fregency IDentification) systems in order to develop
integrated interactive products)

> Interactive Packaging (Integration into interactive environmental-
friendly packaging materials that could provide useful information to
the consumer)

> Health & e _Health Applications (Intergration of intelligent systems
that could register and analyse the patients health and monitor on
the E-paper)
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Thank you for your

attention.
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