PROCEEDINGS OF SPIE

XV International Symposium on

Advanced Display Technologies

Oleg N. Krokhin
Chair

Igor N. Kompanets
Editor

3-5 October 2006
Moscow, Russia

Organized by

SID Russia Chapter

SID Belarus Chapter

SID Ukraine Chapter

P.N. Lebedev Physical Institute (Russia)

Sponsored by

Society for Information Display (Russia)

P.N. Lebedeyv Physical Institute (Russia)

Russian Foundation of Basic Research

European Office of Aerospace Research and Development
SPIE Russia Chapter

Published by
SPIE

Volume 6637

/N . .
@ The International Society
for Optical Engineering

Proceedings of SPIE, 0277-786X, v. 6637

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.



The papers included in this volume were part of the fechnical conference cited on the cover and title
page. Papers were selected and subject fo review by the editors and conference program
committee. Some conference presentations may not be available for publication. The papers
published in these proceedings reflect the work and thoughts of the authors and are published herein
as submitted. The publisher is not responsible for the validity of the information or for any outcomes
resulting from reliance thereon.

Please use the following format to cite material from this book:

Author(s), "Title of Paper,"in XV International Symposium on Advanced Display Technologies, edited
by Oleg N. Krokhin, Igor N. Kompanets, Proceedings of SPIE Vol. 6637 (SPIE, Bellingham, WA, 2007)
Article CID Number.

ISSN 0277-786X
ISBN 9780819467843

Published by

SPIE

P.O. Box 10, Bellingham, Washington 98227-0010 USA
Telephone +1 360 676 3290 (Pacific Time) - Fax +1 360 647 1445
SPIE.org

Copyright © 2007, Society of Photo-Optical Instrumentation Engineers

Copying of material in this book for internal or personal use, or for the internal or personal use of
specific clients, beyond the fair use provisions granted by the U.S. Copyright Law is authorized by SPIE
subject fo payment of copying fees. The Transactional Reporting Service base fee for this volume is
$18.00 per article (or portion thereof), which should be paid directly to the Copyright Clearance
Center (CCC), 222 Rosewood Drive, Danvers, MA 01923. Payment may also be made electronically
through CCC Online at http://www.copyright.com. Other copying for republication, resale, advertising
or promotion, or any form of systematic or multiple reproduction of any material in this book is
prohibited except with permission in writing from the publisher. The CCC fee code is 0277-
786X/07/$18.00.

Printed in the United States of America.

Publication of record for individual papers is online in the SPIE Digital Library.

SPIE
Digital Liorary

SPIEDigitalLibrary.org

Paper Numbering: Proceedings of SPIE follow an e-First publication model, with papers published first
online and then in print and on CD-ROM. Papers are published as they are submitted and meet
publication criteria. A unique, consistent, permanent citation identifier (CID) number is assigned to
each article at the time of the first publication. Utilization of CIDs allows articles to be fully citable as
soon they are published online, and connects the same identifier to all online, print, and electronic
versions of the publication. SPIE uses a six-digit CID article numbering system in which:
= The first four digits correspond to the SPIE volume number.
= The last two digits indicate publication order within the volume using a Base 36 numbering
system employing both numerals and letters. These two-number sets start with 00, 01, 02, 03, 04, 05,
06, 07,08, 09, 0A, OB ... 0Z, followed by 10-1Z, 20-2Z, etc.
The CID number appears on each page of the manuscript. The complete citation is used on the first
page, and an abbreviated version on subsequent pages. Numbers in the index correspond to the last
two digits of the six-digit CID number.



Contents

vii Conference Committees
[ SPIE President Greeting
Xi Infroduction
SESSION 1 INTRODUCTORY PAPER
663702 Display technologies, products, and market in Russia [6637-01]
V. Belyaev, Samsung Research Ctr. (Russia)
SESSION 2 EMISSIVE DISPLAY TECHNOLOGIES
663703 Silicon based LED microdisplays: the experience of design and manufacturing [6637-02]
A.Smirnov, A. Berezovik, P. Poznyak, V. Labunov, S. Lazarouk, Belarusian State Univ. of
Informatics and Radioelectronics (Belarus)
663704 OLED: perfection of the know-how and increase in longevity [6637-03]
N. P. Abanshin, N. D. Zhukov, I. A. Zimin, A. V. Kuznechikhin, P. V. Mhitarjan, FSUE R&DI Volga
(Russia)
663705 A polymer with built-in charge for increasing the organic diode efficiency [6637-04]
D. A. Zgjarskiy, O. M. Ruzanov, D. A. Fedorkov, V. V. Petfrov, B. N. Klimov, Saratov State Univ.
(Russia)
663706 Elecirophoretic technique with a thin electrochemical cell driving by light like a
photoprinting process: for LED and OLED screening application [6637-05]
I. V. Shein, ZAO Almaz-Fazotron (Russia); S. L. Shmakov, Saratov State Univ. (Russia)
663707 Laser CRT as a light source for display technology [6637-06]
V. Yu Bondarev, V. I. Kozlovsky, P.N. Lebedev Physical Institute (Russia); A. B. Krysa, P.N.
Lebedev Physical Institute (Russia) and Univ. of Sheffield (United Kingdom); P. I. Kuznetsov,
Institute of Radiotechnics and Electronics (Russia); D. A. Sannikov, Ya. K. Skasyrsky, P.N.
Lebedev Physical Institute (Russia); M. D. Tiberi, Principia LightWorks, Inc. (USA);
Yu. M. Popov, P.N. Lebedev Physical Institute (Russia)
SESSION 3 NON-EMISSIVE DISPLAY TECHNOLOGIES
663708 Peculiar properties of SiOx:In, Sn orienting films obtained by RCS method [6637-07]
Yu. Kolomzarov, P. Oleksenko, V. Sorokin, P. Tytarenko, R. Zelinskyy, V. Lashkarev Institute of
Semiconductor Physics (Ukraine)
663709 Thermal and storage degradation of SiOx orienting films and its influence on NLCs

alignment [6637-08]
Yu. Kolomzarov, P. Oleksenko, V. Sorokin, P. Tytarenko, R. Zelinskyy, V. Lashkarev Instfitute of
Semiconductor Physics (Ukraine)



66370A

663708

66370C

66370D

66370E

66370F

66370G

66370H

663701

663701

66370K

66370L

New geometry for a study of weak anchoring in liquid crystals [6637-09]
S. V. Pasechnik, D. V. Shmeliova, V. A. Tsvetkov, A. V. Dubtsov, B. A. Shustrov, Moscow State
Univ. of Instrument Engineering and Computer Science (Russia)

Aligning effect of magnetic field on PDLC films during the phase separation [6637-10]

V. G. Nazarov, Krasnoyarsk State Technical Univ. (Russia); A. M. Parshin, V. Ya. Zyryanov,
V. F. Shabanov, L.V. Kirensky Institute of Physics (Russia); V. I. Lapanik, V. S. Bezborodov,
Institute of Applied Physics Problems (Belarus)

Magneto and electro-optical measurements of Freedericksz threshold in PDNLC films
[6637-11]

A. V. Barannik, O. O. Prishchepa, A. M. Parshin, A. V. Shabanov, L.V. Kirensky Institute of
Physics (Russia); V. G. Nazarov, Krasnoyarsk State Technical Univ. (Russia); V. Ya. Zyryanov,
L.V. Kirensky Institute of Physics (Russia)

Characteristics of light fransmitted through polymer dispersed liquid crystal film with fine
nematic droplets [6637-12]
V. A. Loiko, A. A. Konkolovich, P. G. Maksimenko, B.l. Stepanov Institute of Physics (Belarus)

Dynamics of the domain wall motion in FLC display cell [6637-13]
A. Andreev, E. Pozhidaev, T. Fedosenkova, J. Shumkina, I. Kompanets, P.N. Lebedev Physics
Institute (Russia)

New 1-aryl-spiro [2,5] octan-4-ones as chiral components of induced short-pitch
cholesterics [6637-14]

T. G. Drushlyak, I. M. Gella, N. I. Shkolnikova, N. S. Pivnenko, N. B. Novikova, L. A. Kutulya,
STC Institute for Single Crystals (Ukraine)

A simulation method for electro-optical characteristics of ChLCs [6637-15]
A. Rybalochka, M. Chumachkova, M. Minyaylo, V. Sorokin, Institute of Semiconductor
Physics (Ukraine)

Anisotropy of polarizing polyvinyl alcohol films [6637-16]
V. Agabekov, N. Ariko, S. Shahab, L. Filippovich, Institute of Chemistry of New Materials
(Belarus)

New transparent birefringent material for interference polarizer fabrication [6637-17]
I. Kasianova, A. Krivoschepov, A. Lazarev, P. Lazarev, D. Yurchenko, Crysoptix, Ltd. (Russia)

Thin crystalline film retarders for LCD [6637-18]
P. Lazarev, A. Manko, |. Kasianova, Konfrakt, Ltd. (Russia); S. Palto, Konfrakt, Ltd. (Russia)
and Institute of Crystallography (Russia)

Novel way of microreliefs fabrication for MEMS [6637-19]
Yu. Timoshkov, A. Stognij, V. Timoshkov, V. Kurmashev, Belarusian State Univ. of Informatics
and Radioelectronics (Belarus)

Control of tfransmission spectra of planar photonic crytal with LC defect [6637-20]

V. A. Gunyakov, S. A. Myslivets, V. P. Gerasimoyv, V. G. Arkhipkin, V. Ya. Zyryanov,

V. F. Shabanov, L.V. Kirensky Institute of Physics (Russia); S. Ya. Vetrov, Krasnoyarsk State
Technical Univ. (Russia); G. N. Kamaey, Institute of Semiconductor Physics (Russia);

A. V. Shabanov, L.V. Kirensky Institute of Physics (Russia)



66370M

SESSION 4

Single mode lasing in multilayer sandwiched systems consisting of cholesteric liquid
crystals and dye solution [6637-21]

G. Chilaya, A. Chanishvili, G. Petriashvili, Institute of Cybernetics (Georgia); R. Barberi,
G. Cipparrone, A. Mazzulla, M. P. De Santo, H. Sellame, M. A. Matranga, CNR, Univ. of
Calabria (Italy)

DISPLAY SYSTEMS AND APPLICATIONS

66370N

663700

66370P

66370Q

66370R

663703

66370T

Application of holographic elements in displays and planar illuminators [6637-22]
A. Putilin, I. Gustomiasov, Lebedev Physics Institute (Russia)

Multi-user 3D display using a head tracker and RGB laser illumination source [6637-23]

P. Surman, I. Sexton, De Montfort Univ. (United Kingdom); K. Hopf, Heinrich Hertz Institute
(Germany); R. Bates, W. K. Lee, De Montfort Univ. (United Kingdom); E. Buckley, Light Blue
Optics, UK (United Kingdom)

Optical correction of depth plane curvature image distortion [6637-24]
V. V. Petrov, K. A. Grebenyuk, Saratov State Univ. (Russia)

Experimental model of 3D volumetric display based on a stack of FLC light-scattering
shutters [6637-25]

A. Andreev, Yu. Bobylev, I. Kompanets, E. Pozhidaeyv, V. Shoshin, Yu. Shumkina, S. Torgova,
P.N. Lebedev Physical Institute (Russia); A. Alyushin, M. Alyushin, S. Gonchukov, Moscow
State Engineering Physics Institute (Russia); A. Strigazzi, Politecnico di Torino (Italy)

MFD-26 family of multifunctional displays for transport applications [6637-26]
V. B. Lukashenko, M. V. Dyatlov, V. M. Dyatlov, A. A. Semash, JSC, KB Technofronic (Russia);
E. V. Savina, Ramenskoe Engineering Design Bureau (Russia)

Beam reshaping for rectangular area illumination [6637-27]
K. Karapetyan, A. Morozov, M. Potapova, Samsung Research Ctr. (Russial)

Technology trends regarding video signal processing [6637-28]
E. Vorobiev, V. Belyaev, Samsung Research Cir. (Russia)

Author Index






Conference Committees

Conference Chair
Oleg N. Krokhin, P.N. Lebedev Physical Institute (Russia)

Conference Cochairs

Victor Belyaev, Samsung Research Center (Russia)

Igor N. Kompanets, P.N. Lebedev Physical Institute (Russia)

Alexander Smirnov, Belarusian State University of Informatics and
Radioelectronics (Belarus)

Victor Sorokin, V. Lashkarev Institute of Semiconductor Physics (Ukraine)

Conference Program Committee

Igor N. Kompanets, Chair, P.N. Lebedev Physical Institute (Russia)

Victor Belyaev, Moscow Samsung Research Center (Russia)

Alexander Smirnov, Belarusian State University of Informatics and
Radioelectronics (Belarus)

Victor Sorokin, V. Lashkarev Institute of Semiconductor Physics (Ukraine)

Vladimir Chigrinov, Hong Kong University of Science and Technology (Hong
Kong)

Boris Gorfinkel, R&D Institute Volga (Russia)

Darrel Hopper, Air Force Research Laboratory (USA)

Paul Marshall, SEOS Displays (UK)

Leonid Soms, S.I. Vavilov Optical Institute (Russia)

Maxim Sychov, St.-Petersburg State Institute of Technology (Russia)

Eugene Terukov, A F. loffe Physical-Technical Institute (Russia)

Victor Vorobiev, North-Caucasian State Technical University (Russia)

Zvi Yaniv, Nano-Proprietary (USA)

Jerzy Zielinski, Military Technical University (Poland)

Victor Ya. Zyryanov, L.V. Kirensky Institute of Physics (Russia)

Conference Organizing Committee

Irina Revokatova, Treasurer, P.N. Lebedev Physical Institute (Russia)
Sophia Torgova, Secretary, P.N. Lebedev Physical Institute (Russia)
Edmund Akopov, SPIE Russia Chapter

Konstantin Bogachev, Moscow Institute of Electronics and Mathematics
Darrel Hopper, Air Force Research Laboratory (USA)

Vyacheslav Ivanov, Samsung Research Center (Russia)

Vladimir Kuklev, R&D Institute of Automatic Apparatus (Russia)

Jenny Needham, Society for Information Display (USA)

Natalia Polukhina, P.N. Lebedev Physical Institute (Russia)

Maxim Tomilin, S.I. Vavilov Optical Institute (Russia)

vii






(“\ .
spie.org
@ s PI E spie(@spie.org

Mail: PO Box 10
Bellingham, WA
98227-0010 USA

Ship: 1000 20th Street
Bellingham, WA
98225-6705 USA

Academician Oleg N. Krokhin Tel:+1360 676 3290
Professor Igor N. Kompanets Fax:+1360 647 1345
Chairs

XV International Symposium on Advanced Display Technologies - ADT'06
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c/o Dr. Edmund Akopov
Executive Director
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Dear Sirs:

On behalf of the Officers and Board of Directors of SPIE, we are writing to express our
congratulations to you as chairs of the International Symposium on Advanced Display
Technologies, held in Moscow at the Lebedev Physical Institute of the Russian Academy of
Sciences.

SPIE, working through its Russia Chapter, is pleased to serve again as a co-sponsor and publisher
of the proceedings of this highly regarded meetfing. Through these symposia and SPIE
publications, the world technical community is made aware of advances in applications of ADT
in Russia and across the world.

With these thoughts in mind, please accept our sincere best wishes for highly successful
symposium in Moscow.

Sincerely,

Paul McManamon
2006 SPIE President

Eugene G. Arthurs
SPIE Executive Director

SPIE is an international society advancing an interdisciplinary approach to the science and application of light.






Infroduction

I am glad to greet you at the XV International Symposium on Advanced Display
Technologies, organized by the Russia, Belarus, and Ukraine Chapters of the
Society for Information Display and the P.N. Lebedev Physical Instifute of the
Russian Academy of Sciences.

The Belarus SID Chapter first initiated a set of such scientific meetings in 1990. Then
the Ukraine Chapter continued these meetings, and in 2000 Russia picked up the
symposium. Since then, the annual symposium has rotated in furn - in Belarus,
Ukraine, and Russia. The first symposium in Russia was held in Moscow, at the
Russian Center of the International Science and Culture Cooperation. This forum is
an excellent example of the successful international cooperation in the field of
display devices, systems, and materials. It is also a vivid example of scientific and
technological integration of developments and products in the ferritory of the
Commonwealth of Independent States. In 2003 the symposium was held in the
city of Korolev, known as the city of space science and rocket technology and
the home of the International Space Mission Control Center with its super-large
display. The meeting participants were able to visit this center as well as visit the
Center of Astronauts Training in Zvezdny Gorodok (Star City) and the Museum of
Space Ships in the Energiya (Energy) Corporation.

Now the symposium is being held in Moscow again, at the Lebedev Physics
Institute of the Russian Academy of Sciences, and | would like to say a few words
about our Institute. Lebedev Institute is the oldest of the first-class physics institutes
of Russia. It was founded in Petersburg by Peter the Great in 1714 as the Cabinet
of Curiosities. Physical investigations were actually started in 1724, when this
Cabinet, called the Physics Cabinet, became the foundation of the Petersburg
Academy of Sciences (later the USSR and Russia Academies of Sciences).
Outstanding scientists of that tfime — D. Bernulli, L. Eiler, G. Rihman, E. Lenz, and
B. Yacobi, were working in the Cabinet of Physics. In 1912 the Physics Cabinet was
tfransformed info the Physical Laboratory, and then into the Physics-Mathematics
Institute. In 1934 the Physical Department of that Institute was transformed into the
Independent Physics Institute of the USSR Academy of Sciences (abbreviated as
FIAN), and it was called the Lebedev Physics Institute in honor of the famous
Russian scientist. In 1935 the Institute moved from Leningrad (Petersburg) into
Moscow, and since 1951 is located at Leninsky.

There are currently about 2000 employees at Lebedeyv Institute; 900 of them are
researchers including 16 members of the Russian Academy of Sciences, 185
Doctors of Sciences (Full Professors), and 430 PhDs working in several affiliations of
FIAN (in Troitsk, Samara, Dolgoprudny, Dubna, Pushchino and others). The
scientists of Lebedev Institute carry out basic research across many fields of
physics: cosmic rays and nuclear physics, opftics, laser and solid state physics, and
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theoretical physics. The achievements of these scientists are well known over the
world. Six of them are Nobel Prize winners in physics. They are |. Tamm (1958),
F. Frank (1958), P. Cherenkov (1958), A. Prokhorov (1964), N. Basov (1964),
V. Ginzburg (2003) and A. Sakharov (1975) — the inventor of the thermonuclear
bomb who was the seventh Nobel Prize winner awarded for peace. You can see
their portraits on the first floor of this building. Academician Vitaly Ginzburg's
90-year jubilee will be celebrated soon in this conference hall.

Lebedev Institute has old fraditions and advances in research of display materials
and developments, namely the electro- and cathode-luminescence materials,
semiconductors, laser projection displays, and liquid crystals. Therefore, the
Lebedeyv Institute is one of the organizers of all three conferences in Russia, and
Academician Nikolay Basov, the Nobel Prize winner and former institute director,
was the conference chair in 2000. Lebedev Institute will be one of organizers of
the next ADTO7 also. ADTO7 will be joined to IDRCO7 - SID Annual International
Display Research Conference. Both conferences combined with the exhibition
will form the forum "“EuroDisplay 2007", which will be held in the building block of
the Presidium of Russian Academy of Sciences, Moscow on September 17-20,
2007.

Now | return to ADT0é. The organizing and program committees of the symposium
in conjunction with SID Headquarters, Belarus and Ukraine SID Chapters, and
Lebedev Institute administration, worked hard to prepare the rather extensive
and interesting program and to provide conditions for successful work. About 130
specialists are participants of this symposium. They will discuss 57 papers, covering
the research fulfilled in Russia (34 papers are presented), Belarus (12 papers), and
Ukraine (eight papers), as well as the investigations performed in the United
Kingdom, Japan, Hong Kong, China, ltaly, Korea, Germany, and the United
States. It is important that six papers were prepared by joint intfernational teams.

The symposium is sponsored by the Society for Information Display (SID), the
Society for Optical Engineering Russia Chapter, the Russian Foundation of Basic
Research, the European Office of Aerospace Research and Development of the
United States Air Force (EOARD USAF), and the Lebedev Physical Institute. We
wish to thank all these organizations for their contribution to the success of the
symposium.

In connection with this we thank personally Larry Weber, President of the SID,
Jenny Needham, SID Data and Office Manager, and Jyrki Kimmel and Alexander
Smirnov, the former and current Presidents of the SID European Committee, as
well as Darrel Hopper, Principal Engineer from United States Air Force, and
Edmond Akopov, Director of SPIE Russia Chapter, for the support of this
international forum.



In addition, we are grateful for the support of the SID Journal “Information
Display” and the Russian magazines “Electronic Components” and "Electronics
(Science, Technology, and Business)”.

Displays are an exiremely important and quickly growing field of science and
technology. They are everywhere, from TV and computers to sophisticated
information and control systems. | wish that all the participants benefit from these
useful discussions, fruitful work, and further advances in displays. | wish you also
good health and prosperity.

Oleg Krokhin
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