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Harry Coles completed his undergraduate studies in
Physics at Queen Elizabeth College, the University of London
in 1971 with the award of his bachelor's degree and the
Goldsmith Prize for Theoretical Physics. He went on to
Brunel University as a post-graduate student from 1971-1974
where he completed his PhD in 1975 while doing a further
year as a Post-doctoral Research fellow. His PhD thesis was
on Electro-Optics and this naturally brought him into contact
with liquid crystals at a very exciting time when new materials
for technological applications and new liquid crystal devices
were developing rapidly. Following a year as Royal Society
European Fellow at Strasbourg, he returned to Brunel
University for one year as an SERC Research Fellow before
returning to Strasbourg to the Universite Louis Pasteur for 3
years as visiting lecturer. He then went to the University of
Manchester as lecturer in 1980. Promotion followed through
Senior Lecturer, Reader, and Director of the Manchester
Polymer Centre and led ultimately to his appointment as
Professor of Applied Physics in 1991. He remained at
Manchester until 1995 when he accepted the position of
Professor of Physics and Director of the Liquid Crystal
Institute at the University of Southampton. Finally, he left
Southampton in 2002 to take up his present position as
Professor of Photonics of Molecular Materials in the
Department of Engineering in the University of Cambridge.
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His first publication on liquid crystals appeared in 1976
and he has been researching with vigour and foresight in the
field since then. However, his earliest research was on the use
of laser light to characterise biological cells, viruses and DNA,
specifically the scattering of near infra-red laser light by
bacteria and other particulates, using the Zimm method to
interpret the data and monitor their behaviour. His early
research also involved in depth studies of the Optical Kerr
Effect in biological and polymer systems, and this led on
naturally to studies of liquid crystal systems.

Any attempt to review Harry's extensive published
research since 1974 would demand much more space than is
available here, and one can only attempt to summarise the
main features briefly. Essentially Harry is distinguished
internationally for his pioneering work, much of it seminal, on
physical studies of soft condensed matter, latterly largely
liquid crystals. The physical techniques that he has designed
and developed for this purpose have involved many forms of
light scattering, confocal Raman microprobe dynamic
spectroscopy, the optical Kerr Effect and others as applied to
low molar mass liquid crystals, liquid crystal side group
polymers, organic liquids and multifunctional liquid crystals.
This range of materials has involved him at the interface of
chemistry and physics, and biology too, and it is this
multidisciplinary approach which characterises his work, and
which has led him to make such advances in the fundamental
knowledge of liquid crystals and so many practical innovations
such as applications of liquid crystals in thermography, optical
data storage, non-linear optics and optoelectronic devices.

His innovative capacity and his uniqueness as a physicist
who understands chemistry and molecules has led him to
patent many novel materials and applications relating to
devices such as "rewritable many times" compact discs,
complex large area flat panel ferroelectric and anti ferroelectric
displays and to telecommunication devices. Among his latest
successes are those in the area of nematic flexoelectric
materials and the exciting family of self-organising
organosiloxane liquid crystals, again of interest for ferro- and
antiferro-electric applications and for their inherent property
of micrsegregation which bestows upon them a degree of
ruggedness.




As a physicist with multidisciplinary abilities, Harry has
therefore become an important and influential national and
international figure in the field of liquid crystals. He is not
however an aloof and unapproachable personality, and his
warmth, the twinkle in the eye and his humanity enthuse and
invigorate those around him, including the many PhD
students and post-doctoral researchers who have trained with
him over his nearly 30 years of academic research. His
personality also promotes success in the collaborative research
interactions in which his group is involved with other
universities and with several major industrial concerns. From
the latter he succeeded in bringing in very high levels of
funding for his research activities. Also, his enthusiasm for
liquid crystals has always guaranteed that he gives
unsparingly of his time to promote national activities in the
field. He was for example a mainstay of support and hard
work for the Tenth Intemational Liquid Crystal conference in
York in 1984, as he was again in 2002 for the Nineteenth
Conference in Edinburgh. He has also willingly organised
meetings of the national body - the British liquid Crystal
Society, which promotes presentations of young workers in
the field.

As noted earlier, Harry was Professor of Physics and
Director of the Liquid Crystal Institute in Southampton from
1995-2002, but the success of the institute was always limited
by the lack of new, young staff to help to bind the different
internal units together and to promote and expand its unified
activities. Eventually, perhaps frustrated by such matters he
left Southampton in 2002, taking with him his entire group
and also the Faraday COMIT Partnership which he had newly
set up as its Director. Together I am sure with those who may
read this, it is a pleasure to wish him success and happiness in
Cambridge.

It was with pleasure that I presented to Harry at the
British Liquid Crystal Society Meeting in Cambridge in 2002,
the medal which bears my name and was first conceived by
Geoffrey Luckhurst to mark the award to me in Japan in 1995
of the Kyoto Laureate and Gold Medal in Advanced
Technology. The award to Harry of the George Gray Medal
marks his pioneering and innovative contributions to liquid
crystal science, and it is my belief that his achievements are
fully in accord with those of the earlier eminent recipients of
the medal since its inception.

Professor G W Gray FRS CBE
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First Announcement

The BLCS Annual Conference
2004

All Saints
Manchester Metropolitan University
April 5~ 7th 2004

The BLCS annual meeting (AGM) and conference will be
held from April 5" to 7" All Saints Manchester Metropolitan
University. The main emphasis of the conference is for
students to present their latest research work along with
invited talks and the Sturgeon lecture. Papers are requested on
any topic related to liquid crystal materials and their
applications.

For more information please see the website:

http://www .sci-eng.mmu.ac.uk/blcs2004/




Report on Luminescent Liquid Crystals meeting
IOP, March 5, 2003

Recent advances in organic electroluminescence and
lasing has triggered renewed interest in liquid crystals
which are light-emitting and/or charge transporting.
The BLCS sponsored a half-day meeting on
"Luminescent Liquid Crystals" to discuss new
developments in the area. Eight oral presentations were
made to an audience of 35, packed into the Guthrie
room of the Institute of Physics. The presentations were
divided into two categories: chiral systems, where the
emission properties are modified by the 1-D photonic
stopband of the helix, and liquid crystals for electronic
charge conduction or electroluminescence. I Schmidtke
from Freiburg gave a quantitative analysis of the
enhancement of photoluminescence at resonant
frequencies at the stop-band edge of chiral helices. This
property can be exploited in mirrorless laser systems as
detailed by J. Wilmott from Cambridge and M. Grell
from Sheffield. Schmidtke introduced a new defect
laser mode with a reduced laser threshold.

K. Woon from Hull discussed circular polarised emission
from a novel luminescent chiral LC with an unusually
broad stopband. An iridescent traffic light device, where
the three colours are observed at different angles, was
described by K. Bjorknas from Oxford. Liquid crystalline
polymer networks are a potentially low-cost option to
fabricate multilayer electroluminescent devices with the
added advantage of being photolithographically
patternable. S. Kelly from Hull discussed these properties
and also introduced new luminescent mixtures that are
nematic at room temperature. P. Glarvey from Sheffield
outlined the synthesis and characterisation of reactive
mesogens with polymerisable oxetane end-groups for
polarised emission. Finally, A. McNeill from Leeds
showed how the modification of surface layers
dramatically enhances current injection and conduction in
discotic LCs.

Mary O'Neill

CMMPE (CM°PE) is up and running

A new centre for the study of photonics opened in
February at the Cambridge Science Park. The venture
brings together three groups from the University's
Engineering Department, in collaboration with several
other University departments and industrial partners to
investigate the different aspects of photonics,
applications and materials.

CMMPE will specifically look at the application of
polymers, nano-structures and liquid crystals to display,
telecommunications and light emitting devices. An
underpinning research theme of the Centre will be the
applications of organic materials and related hybrid
structures to photonics and electronics.

The Centre will be led by Professor Harry Coles, a
leading researcher in this field recently recruited by
Cambridge from Southampton University. It will also
provide a forum for collaboration between University
research groups, in particular those headed by Professor
Ian White, Dr Eugene Terentjev, Professor Richard
Friend, Professor Bill Milne, Professor Bill Crossland
and Professor Andrew Holmes.

CMMPE's Director, Professor Coles said: "The launch of
CMMPE puts Cambridge at the cutting edge of photonics
resecarch. Through inter-departmental and industrial
collaboration, the Centre will enable significant advances
that will filter down into the marketplace with the
emergence of new 3D TV  displays and
telecommunications devices, such as mobile phones and
palm tops.”

The proximity of the Centre to other industries on the
Science Park is an important factor - industrial interest will
be provided through strategic partnerships and discussions
have already been held with companies including Dow
Corning, Pi-Photonics and CRL.




BLCS Young Scientist Lecture 2003

The complementary polytopic interaction in discotic liquid crystals

OWEN R. LOZMAN
SOMS Centre, Leeds. (owenl @chem.leeds.ac.uk)

Introduction

Discotic liquid crystals are formed by disk-like
molecules with aromatic cores and hydrophobic
(thermotropic) or hydrophilic (lyotropic) side chains.
The nematic discotic phase can be the first to form as the
melt is cooled; the molecules are oriented with their short
axis parallel to the director of the phase but have no
positional order. More commonly the more ordered
columnar phases are the only ones to form. A hierarchy
of columnar phases are possible and as with the smectic
phases formed by calamitic molecules, the columnar
mesophases are characterised in terms of their symmetry
and the degree and range of orientational and positional
ordering of the molecules (Figure 1).!"
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Figure 1. The hierarchy of columnar phases exhibited by
disk-shaped molecules.

This article summarises our recent efforts to improve the
applicable properties of triphenylene based discotic
liquid crystals, particularly with regard to their use as
one-dimensional molecular wires.

HAT®6 (1) exhibits a hexagonal columnar phase between
70 and 100°C, in which the molecules are stacked into
columns with the columns arranged on a hexagonal
lattice. The stacked aromatic nuclei of the molecules
form the conducting core of a one-dimensional molecular
wire with the flexible alkyl side-chains providing enough
insulation to prevent the charge carriers hopping between
columns. The columnar liquid crystal phase effectively

constitutes an array of wires, with each wire measuring
just 2.2nm in diameter (figure 2).'*!
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The molecules within the columns are in constant motion,
rotating and diffusing column to column, allowing defects
to be annealed out and providing an attractive advantage
over solid-state alternatives (Figure 2). The self-healing
nature of the liquid crystal phase provides us with the
advantage that any defects can be annealed out relatively
easily. The disadvantage is that the local disorder narrows
the band structure and reduces the mobility of the charge-
carriers. An ideal one-dimensional molecular wire would
be where the balance between order and disorder is such
that the advantageous self-healing process is still possible
but sufficient long-range order persists to allow efficient
passage of charge along the aromatic cores. ©*!

Column/column exchange ~10”s

nli 'w O Spinning motion ~ 10”%s

Frey e BT T O Tumbling motion ~ 107s

I Separation of disks ~ 0.35nm

Side chain rotations 10™*-10"s

Electron/hole hopping 10™s
S

Figure 2. The columnar phase can behave as a dynamic
array of molecular wires (shaded box; insulating side-
chains, unshaded box; conducting core). Typical rate
constants for the Coly, phase.

Separation of columns 1.6-2.7nm




Engineering of stabilised columnar stacks — Net
quadrupolar interaction

It is possible to increase the mobility by creating systems
with large aryl cores, but such materials are; sparingly
soluble, difficult to obtain in high purity and yield and
suffer from alignment problems (clearing temperatures
are often too high to allow thermal annealing and they
tend to align planar rather than homeotropic). A more
attractive solution to the mobility problem is to create
systems with more ordered stacks such as the helical
phase of 2,3,6,7,10,11-hexakis(hexylthio)triphenylene
(HTT6).""

Although van der Waals interactions stabilise ordered
face-to-face, in-register aryl core alignment, this
geometry is often destabilised by unfavourable
coulombic interactions such that, in the crystal, the
molecules adopt a herring-bone arrangement (as in
benzene). However, quadrupolar interactions can be
made to stabilise face-to-face, in-register stacking if we
create alternating (AB), two component systems where
the molecules A and B bear opposite quadrupole
moments (such as benzene + perfluorobenzene) . Hence
a good strategy for creating more ordered columnar
mesophases higher charge carrier mobility is to create a
two-component alternating stack with the proviso that the
two components have similar ionisation potentials (so
that charge-carriers do not experience a strongly
undulating potential on their path to the counter
electrode).

In the past discotic liquid crystals have been mixed with
electron poor species such as TNF. The net quadrupolar
interaction between electron rich and species produces
more stable columns with better charge transport
properties.  Mixtures of HAT6 and TNF are non-
stoichiometric, indicating that there is not a strong
overall tendency to form an alternating (AB), stack. In
order to improve the packing between the triphenylene
molecules and the electron deficient species one must
aim to improve the “complementarity” of the two
molecules. Consideration of the interacting molecules as
net-quadupoles leads to the conclusion that by increasing
the magnitude of the opposite interacting quadrupoles
one can improve the coulombic contribution to the
intermolecular interaction. This treatment also allows the
simulation of bulk phase behaviour (via monte-carlo
simulations using Gay-Berne disks with associated net
quadrupcles). In practice however this method does not
allow the quantitative calculation of an intermolecular
interaction  between two  “real”  complementary
molecules. The electronic and steric influences of the
molecules on one another cannot be averaged over the
whole surface of intermolecular contact especially as the
molecular complexity increases.

XED {(extended electron distribution) Systems

Hunter and Sanders used the XED approach to rationalise
the geometry of interacting porphryin rings and found that
the sum of the interactions at individual points of
molecular contact were far more important in determining
the geometry of the interacting rings than was the net
quadrupolar interaction.”! Indeed we have found that this
provides a far more comprehensive description of
coulombic interactions than the net quadrupolar model.
By distributing pi and non-bonded electrons away from the
atomic centres a more realistic charge-distribution can be
calculated that includes the contribution from the
individual points of intermolecular contact. By allowing
for these disperse multipolar interactions we have been
able to model a wide range of AB mixtures and
successfully predict compounds that compounds are
formed when they are observed to do so empirically.”
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Discotic liquid crystals stabilised by complimentary
polytopic interactions

We introduced the term complimentary polytopic
interaction (CPI) to describe the combined effect of many
weak intermolecular interactions over the entire contact
surface of two molecules. Each contribution to the
interaction, whether it be coulombic or steric in nature, is
relatively insignificant when taken in isolation, but the
sum of the interactions across the many interacting sites
can produce a significant overall interaction. In the case of
the triphenylene discotics the complimentary molecule
chosen was hexaphenylated triphenylene (2) or aza-
triphenylene (3).”' In these molecules the peripheral
phenyl groups are arranged in a propeller-like array to
provide both: 1) a bay of sufficient size to accommodate
the triphenylene discotic and 2) strong dispersed
quadrupole-quadrupole interactions. The resulting liquid
crystalline mixtures have properties very different from the
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component molecules, displaying a higher meiting point
and greater mesophase range, more significantly there is
a better ordering of the aromatic core of the molecules
with the columns.® The side chains of the mixture
maintain the fluidity of the phase, producing a liquid
crystal in which most of the disorder is in the peripheral
region of the molecular wire, leaving the conducting
central core relatively ordered in comparison to other low
molecular weight discotic liquid crystals. In other words
this satisfies the criteria previously outlined as the
paradigm of a self-assembled one-dimensional molecular
wire.

Enhanced liquid crystal properties of CPI Discotics.

Unlike the mixtures formed between HAT (1) and the
TNF (2} derivatives the polyphenylated materials
exclusively form compounds with exact 1:1
stoichiometry. These compounds melt isothermally and
are immiscible with either component. For the range of
polyphenylated compliments studied the phase diagrams
are remarkably similar, showing large biphasic regions
and a flat liquidus. The phase transitions were
successfully modelled by assuming that the HAT/PTP
mixture is ideal and the only parameters required for
these fits are the transition temperatures and enthalpies of
the components and the binary CPI compound. For these
reasons we feel that is more accurate to describe the
stoichiometric mixture of HAT with polyphenylated
(aza) triphenylene as a “compound” (in the
thermodyanamic sense) rather than a simple mixture.
This compound is only held together by intermolecular
CPT's; chromatographic analysis shows the components
to be easily separated indicating that there is no
permanent covalent bonding between the components.
The compounds are also invariably the same colour as
the component materials, proving that there is no charge-
transfer accompanying the formation of the compound
(the UV/VIS spectrum of the compound is the linear
combination of the component spectra). This is one of
few known instances where such strong complimentary
binding has been observed in the absence of charge-
transfer (and hydrogen bonding).ls]

It has also been shown that the applicability of the CPI
principle is almost universal in its effects on triphenylene
containing molecules, inducing liquid crystalline phases
into non-mesogenic materials and improving the bulk
ordering and alignment properties in polymeric
systems.”) We have also shown that block copolymers

containing repeated triphenylene units can be made to
micro phase-separate into well-defined domains of
polymer chain and CPI-discotic liquid crystal.

Enhanced conduction in CPI discotic liquid crystals.

These mixtures not only provide a novel way of designing
n-stacked systems but the mixtures obtained in this way
are also better photoconductors, with higher charge carrier
maobility’s than the discotic liquid crystal In on its own.
HAT114PTP9 has a hole mobility of p,~2x10%cm®v's"
compared to p,~3x10*cm®V"'s™ for HAT11 alone). This
enhanced mobility begins to approach the highest known
values for discotic liquid crystals (Ix10"'cm’V™'s™ in the H
phase of HTT6).!""!

Engineering of CPI systems.

Although the initial discovery that the HAT systems could
be stabilised so dramatically through combination with
stoichiometric amounts of PDQY was made by accident, it
took careful theoretical and empirical treatment before a
satisfactory understanding of these phenomena were
reached. The treatment of the complementary polytopic
interaction as a combination of dispersed quadrupolar and
van der Waals terms has been applied successfully to other
complementary AB mixtures found in the literature, such
as these arising through arene-perflurcarene interactions.
In order to now exploit this technology and design new
supramolecular architectures we are now working towards
the de-novo design of new complementary molecular
pairs.
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Hot LCD News

Sharp goes LCD 3D

NTT DoCoMo Inc has been releasing a
succession of new mobile phone models with
a built-in camera that enables the user to take
pictures of more than one million pixels. It
started selling the "Mova SH505i" model on
June 20, 2003. One of the features of the
SH5051 is that it is equipped with a liquid-
crystal display (LCD) panel that shows three-
dimensional images.

In March 2003, five major Japanese companies formed
a 3D Consortium to encourage the growth and
development of a mass market for 3D products and
applications. The Consortium's objective is the
commercialisation of 3D stereographic displays without
glasses including the creation, development and
distribution of content,

The five steering members of the Consortium are Itochu
Corporation, NTT DATA Corporation, Sanyo Electric
Co. Ltd., Sharp Corporation and Sony Corporation. In
addition to the five steering members, the 3D
Consortium  includes a number of hardware
manufacturers, software vendors, content vendors and
providers, system integrators, video production houses,
broadcasters and academic organizations.

In September 2002, Sharp announced the start of
manufacture of 3D liquid crystal displays. Members of

SLE described the development of the technology. The
initial concept was demonstrated using two separate liquid
crystal displays.

In 1994, the first single panel system was demonstrated by
interlacing two different images on the same LCD. A
parallax barrier was used to reveal them to the left and
right eyes of the viewer, simultaneously and
independently. This was a fixed 3D system. The invention
of a light barrier, which made use of light exclusion from
polarisation effects, made it possible to switch a display
mechanically from 2D to 3D. Then in 2001, another
breakthrough made it possible to switch the display
electronically from 2D to 3D. This finally achieved the
goal, of a full resolution 2D display that can be rapidly and
electronically switched to 3D. The user can then perceive
depth in the image, without having to wear glasses, or use
other aids. The image is also comfortable to view for long
periods. It is this technology which Sharp is now putting
into production.

Huntington Beach, California, October 13 - Sharp Systems
of America today announced the Sharp Actius RD3D, the
world's first notebook computer that incorporates Sharp's
3D TFT-LCD technology.

Details at www.sle.sharp.co.uk.

LG.Philips LCD Rated Number One LCD Supplier
(according to DisplaySearch)

DisplaySearch has released its 300-page Customer
Satisfaction Report: TFT LCD Manufacturers, in which
buyers representing 60 percent of large-area display
purchases rate their flat-panel suppliers on quality,
technology, logistics, service and support, and
commercial terms. In the report, system makers Acer,
AmTRAN, AOC, ASUSTeK, BenQ, Clevo, Compal,
Coretronics, Dell, Elitegroup Computer, FIC, Fujitsu,
Fujitsu Siemens, Hitachi, HP, IBM, Jean, Lite-On,
NEC, Philips, Proview, Sampo, Samsung, Sharp,
Tatung, ViewSonic and Wistron rated leading display
suppliers.

LG.Philips LCD was the top-rated supplier for the
second consecutive year, earning the highest score from

LCD-monitor brands, notebook-PC brands, and notebook-
PC OEMs, although its score from LCD-monitor OEMs
was below the mean. Hitachi finished second overall,
followed by Samsung, CMO, and AUO. LG.Philips LCD
earned the highest score from LCD-monitor manufacturers
in technology, logistics, commercial terms and
service/support, while Sharp was rated the highest for
quality. NEC enjoyed the highest year-to-year
improvement according to LCD monitor manufacturers.
On a regional basis, Korean suppliers led every category in
L.CD monitors. In notebook PCs, Japanese suppliers led in
quality and logistics, Korean suppliers led in
service/support and technology, and Taiwan suppliers led
in commercial terms.

Information: www.displaysearch.com.
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Spatial Light Modulators Enable 3-D Holographic Displays at Video Frame Rates

Reconfigurable computer-generated holography, or
electro-holography, uses computer-held data to
generate interactive, high-quality 3-D displays.
Sophisticated applications such as tactical information
displays and medical data visualization drive
requirements for these types of displays, which include
huge pixel counts, video-rate projection speeds, and
compatibility with simultaneous, multi-user viewing in
a natural environment without special virtual-reality
gear.

Achieving the required specifications is a very
challenging proposition. Consider a full-parallax,
monochromatic image with a lateral extent of 0.5m, a
30° field of view, and a 500-nm readout beam. The
associated display system would require 10'* Pixels.
Various techniques can help compress the pixel counts
to more manageable levels of 10°. Still, these
specifications put heavy demands on the computer-
generated hologram (CGH) design algorithms and
display engines. Now, researchers in the Innovative
Displays Group at QinetiQ (Malvern, UK) have
developed a display engine technology based on spatial
light modulators that is compatible with these
requirements.

The display engine combines an electrically addressed
spatial light modulator (EASLM), an optically
addressed spatial light modulator (OASLM), and
imaging optics. The system works by segmenting the
large CGH dam sets into tiles, or smaller image
sections, for sequential display on the EASLM. These
2-D data segments are imaged onto the photosensor of
the OASLM. The image is then read out from the other
side of the OASLM using a laser beam. This
architecture takes advantage of the high temporal
bandwidth of the EASLM by writing tiles sequentially
across its active area at interactive display rates.

This full -parallax, 3-D image produced from a CGH
(left) can be produced by systems such as this 4 x 1
channel AT unit (right), which delivers a CGH of W

pixels. At the front of the device is the amorphous silicon
ferroelectric liquid crystal OASLM with a 140 mm x 35
mm active area.

The entire OASLM can be addressed at video rates by
synchronising the appropriate frames from the EASLM
with shutters on the write side of the OASLM. This
approach is highly parallel, so it is possible to run separate
image channels. The system can be designed so that
multiple channels can be stacked together in parallel to
deliver the required pixel counts. This design also
minimises the required dam feed rates for each channel.
Once the CGH pattern has been built up and displayed on
the OASLM, the pattern can be used to diffract a coherent
readout beam. After passing through Fourier transforming
and magnification optics, the desired 3-D image is formed
in space and can be viewed and manipulated.

CGH pixel-pattern calculations based on diffraction-
specific algorithms yield image resolutions consistent with
that of the human eye. This permits a tradeoff between
image quality and computational speed. ‘These images
contain all the depth cues used by the human visual
system’ says QinetiQ's Chris Slinger. Projection of the
display requires conversion of the CGH from electrical
pixels to optical images.

Recent technical demonstrations include fixed color and
monochromatic i images from the CGH with pixel counts in
excess of 2 x 10° and holographic images in excess of 300
mm (see figure). The group has demonstrated a four-
channel system that generates 3-D, full-parallax,
monochrome images from a reconfigurable CGH
containing 10° pixels (20,480 wide x 5120 high x 6.6-um
pixel spacmg), a significant advance over previous reports
of 36 x 10° pixels. At a size of 450 mm x 220 mm x 110
mm, this four-channel active-tiling system is compact,
modular, and scalable to the 10° to 10" pixel counts
required for a practical electro-holographic 3-D display
system. —

Michael Brownell (SPIE news)




Toshiba Demonstrates ‘System on Glass’ Display with Built in Image Capture

Toshiba America Electronic Components, Inc.
(TAEC)* has developed the world's first input display,
a novel concept that allows it to capture images directly
via sensots within a thin film transistor (TFT) liquid
crystal display (LCD).

The prototype is a 3.5-inch diagonal low-temperature
polysilicon (LTPS) TFT LCD with QVGA (320 x 240)
resolution format. In addition to the ability to display
color images, it includes a data input function that
enables it to capture images such as photos or printed
text. The input resolution at which the image is captured
and re-displayed is up to 960 x 240 (for monochrome
images). The input function is achieved through photo
sensor devices embedded in the LCD.

Toshiba Matsushita Display Technology Co., Ltd
(TMD) is pursuing LTPS as a core technology for
future development of System on Glass (SOG) displays.
The company's first step in developing SOG capability
using LTPS technology was to fabricate peripheral

driver LSI circuitry directly onto the LCD. As a second
step, TMD has successfully provided LCD modules with
built-in static random access memory (SRAM) and digital
analog converter (DAC) for the cellular phone market.
Today, TMD has successfully developed a prototype LTPS
TFT LCD with an input function.

The input display is different from a camera, in that it
inputs an actual-size image directly from the built-in image
sensors. The input display technology opens opportunities
for new applications for personal and business use. For
example, this technology could be used to capture data
from a catalog, read barcodes, recognize and authenticate
fingerprints for security applicatio