PROCEEDINGS OF SPIE

Display, Solid-State Lighting,

Photovoltaics, and Optoelectronics

in Energy

Heonsu Jeon
Chih-Chung Yang
Editors

2-6 November 2009
Shanghai, China

Cosponsored by

Optical Society of America

IEEE Photonics Society

SPIE

Chinese Optical Society

China Institute of Communications

Local Organizing Committee

Shanghai Jiao Tong University

Shanghai Institute of Optics and Fine Mechanics
Alcatel-Lucent

Fudan University

Published by

SPIE

Optical Society of America
IEEE Photonics Society

Proceedings of SPIE, 0277-786X, v. 7635

Volume 7635

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



The papers included in this volume were part of the technical conference cited on the cover and fitle page.
Papers were selected and subject to 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 fo cite material from this book:

Author(s), "Title of Paper,"in Display, Solid-State Lighting, Photovoltaics, and Optoelectronics in Energy, edited by
Heonsu Jeon, Chih-Chung Yang, Proceedings of SPIE-OSA-IEEE Asia Communications and Photonics, SPIE Vol. 7635
(SPIE, Bellingham, WA, 2009) Article CID Number.

ISSN 0277-786X
ISBN 9780819480378

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

Optical Society of America

2010 Massachusetts Ave., N.W., Washingfon, D.C., 20036 USA
Telephone +1 202 223 8130 (Eastern Time) - Fax +1 202 223 1096
OSA.org

IEEE Photonics Society

445 Hoes Lane, Piscataway, New Jersey, 08855 USA
Telephone +1 732 562 8434 (Eastern Time) - Fax +1 732 562 8434
|IEEE.org

Copyright © 2009, Society of Photo-Opfical Instrumentation Engineers, Optical Society of America, and IEEE
Photonics Society.

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 granfed by the U.S. Copyright Law is authorized by SPIE subject to 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 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/09/$18.00.

Printed in the United States of America.

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

SPIE &
Digital Library

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 o 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, OA,
0B ... 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

v Organizing Committee
vii Conference Committee

BEST STUDENT PAPER COMPETITION

763502 Design of dichromatic white light-emitting diodes using InAlGaN irregular MQW structure
[7635-11]
H.-M. Lu, G.-X. Chen, C.-H. Qi, Beijing Jiaotong Univ. (China); T. Xia, State Administration of
Radio, Film, and Television (China)

7635 04 Performance of 650 nm AlGalnP RCLEDs with different P-type DBRs [7635-05]
Y.Tang, Y. Chen, J. Ma, D. Zou, J. Han, X. Guo, G. Shen, Beijing Univ. of Technology (China)

763505 Light extraction analysis of AIGalnP based LED with surface texture [7635-03]
Y. Qin, X. Guo, W. J. Jiang, R. Fang, G. D. Shen, Beijing Univ. of Technology (China)
NOVEL TECHNOLOGIES FOR LEDS

7635 06 Application of nanosphere lithography to the fabrication of nanorod LEDs and to the
performance enhancementof conventional LEDs (Invited Paper) [7635-17]
Y.-W. Cheng, T.-C. Lu, M.-Y. Ke, K.-M. Pan, L.-Y. Chen, H.-L. Chiang, Y.-Y. Huang, J. Huang,
National Taiwan Univ. (Taiwan, China)

763507 Improvement of LED exiraction efficiency with antireflection coating [7635-04]
Y. H. Guo, X. Guo, B. L. Guan, W. J. Jiang, G. D. Shen, Beijing Univ. of Technology (China)
SOLID-STATE LIGHTING

763508 Optical design of a high brightness LED street lamp [7635-24]
Y. Liu, D. L. Ding, C. H. Leung, Y. K. Ho, M. Lu, Hong Kong Applied Science and Technology
Research Institute Co. Ltd. (Hong Kong, China)

763509 Design of free-form microlens for LED general illumination [7635-18]
L. Sun, S. Jin, S. Cen, China lJiliang Univ. (China)

7635 0B Investigation on the aging characteristics of high-power white LEDs under different stresses
[7635-19]
J.Yan, Z. Shang, J. Chen, Beijing Univ. of Technology (China)
ORGANIC LEDS

76350C High efficiency and simple architecture phosphorescent OLEDs (Invited Paper) [7635-14]

T. J. Park, W. S. Jeon, J. H. Kwon, Kyung Hee Univ. (Korea, Republic of)



7635 0D Dependence of the photophysical properties of Exciplex in the polymer blends on the
composite ratios and excitation wavelengths [7635-59]
F. Dou, X. Zhang, H. Liu, L. Kong, Z. Gao, Beijing Univ. of Technology (China)

7635 OE Influence of visual feature for application of high-light emitting diode arrays [7635-22]
S. Chen, H. Ma, C. Wang, Hebei Univ. of Science and Technology (China)

7635 OF The application study on laser scanning tridimensional modeling of human body [7635-08]
T. Wang, Hebei Industry Univ. (China) and Wuxi Hope Optoelectronics Co., Ltd (China);
L. Guo, Y. Li, Hebei Industry Univ. (China); J. Yao, Tianjin Univ. (China); G. Ma, Wuxi Hope
Optoelectronics Co., Ltd (China)
SOLAR CELLS

7635 0G Photonic crystal silicon based structures for thin film solar cell [7635-16] ]
E. Drouard, Institut des Nanotechnologies de Lyon, CNRS, Univ. de Lyon (France) and Ecole
Cenftrale de Lyon (France); Y. Park, Institut des Nanotechnologies de Lyon, CNRS, Univ. de
Lyon (France) and INSA de Lyon (France); O. El Daif, Institut des Nanotechnologies de Lyon,
CNRS, Univ. de Lyon (France) and Ecole Centrale de Lyon (France) and INSA de Lyon
(France); X. Letartre, P. Viktorovitch, Institut des Nanotechnologies de Lyon, CNRS, Univ. de
Lyon (France) and Ecole Centrale de Lyon (France); A. Fave, A. Kaminski, M. Lemiti, Institut
des Nanofechnologies de Lyon, CNRS, Univ. de Lyon (France) and INSA de Lyon (France);
C. Seassal, Institut des Nanotechnologies de Lyon, CNRS, Univ. de Lyon (France) and Ecole
Cenftrale de Lyon (France)

7635 0OH New materials of co-doped ZnO for LEDs and thin films solar cells [7635-01]
Y. Yuan, H. Wang, Shandong Univ. of Technology (China)
POSTER SESSION

7635 0l Glasses-free 3D display system using grating film for stereo image superimpose [7635-06]

K. Sakamoto, T. Ohara, Konan Univ. (Japan)

76350J Monocular display unit for 3D display with correct depth perception [7635-07]
K. Sakamoto, T. Hosomi, Konan Univ. (Japan)

7635 0K White-light-emitting diodes based on Ba?* co-doped Sr3SiOs: Ce?*, Li* phosphor [7635-02]
C. Shen, K. Li, Y. Yang, China Jiliang Univ. (China)

7635 0L A trichromatic phosphor-free white light-emitting diode by using adhesive bonding scheme
[7635-23]
D. X. Chuai, X. Guo, B. L. Guan, J. L. Zhang, G. D. Shen, Beijing Univ. of Technology (China)

7635 OM Directional light scanning 3-D display [7635-25]

Y. Aoki, Toyohashi Univ. of Technology (Japan); H. Horimai, Holymine Corp. (Japan);
P. B. Lim, K. Watanabe, M. Inoue, Toyohashi Univ. of Technology (Japan)

Author Index



Organizing Committee

Honorary General Chairs

Guofan lJin, Tsinghua University (China)

Hequan Wu, Chinese Academy of Engineering (China)
Jie Zhang, Jiao Tong University (China)

Bingkun Zhou, Chinese Optical Society (China)

General Chairs

Kwok-Wai Cheung, The Chinese University of Hong Kong (Hong Kong,
China)

Sailing He, Joint Research Center of the Royal Institute of Technology
(Sweden) and Zhejiang University (China)

John Zyskind, JDSU Uniphase Corporation (United States)

Technical Program Chairs

Weisheng Hu, Shanghai Jiao Tong University (China)
Ming-Jun Li, Corning, Inc., (United States)
Dennis Matthews, University of California, Davis (United States)

Local Organizing Committee Chair

Yaohui Jin, Shanghai Jiao Tong University (China)

Local Organizing Committee

Nan Chi, Fudan University (China)

Weisheng Hu, Shanghai Jiao Tong University (Chinal)

Feng Huang, Alcatel-Lucent Shanghai Bell (China)

Ronghui Qu, Institute for Optics and Fine Mechanics (China)
Weiqiang Sun, Shanghai Jiao Tong University (China)






Conference Committee

Conference Chairs

Heonsu Jeon, Seoul National University (Korea, Republic of)
Chih-Chung Yang, National Taiwan University (Taiwan, China)

Program Committee

Hiroshi Amano, Meijo University (Japan)

Pai Huang, National Chiao Tung University (China)

Jian-Jang Huang, National Taiwan University (Taiwan, China)

Hao-chung Kuo, National Chiao Tung University (China)

Seong-Ju Park, Gwangju Institute of Science and Technology (Korea,
Republic of)

E. Fred Schubert, Rensselaer Polytechnic Institute (United States)

Yikai Su, Shanghai Jiao Tong University (China)

Ching Tang, University of Rochester (United States)

Session Chairs

Best Student Paper Competition
Chih-Chung Yang, National Taiwan University (Taiwan, China)

Novel Technologies for LEDs
Chang-Hee Hong, Chonbuk National University (Korea, Republic of)

Solid-State Lighting
Heonsu Jeon, Seoul National University (Korea, Republic of)

Organic LEDs
Hsin-Fei Meng, National Chiao Tung University (Taiwan, China)

Solar Cells
C. W. Chow, The Chinese University of Hong Kong (Hong Kong, China)

vii






