-;)—I\'-'.- )
| LUMINOTE
024

Journal of Light & Visual Environment

The llluminating Engineering Institute of Japan

2008 Vol.32 No.2

Special Issue

“First International Conference on
White LEDs and Solid State Lighting”




J. Light & Vis. Env. Vol.32, No.2, 2008

Journal of Light & Visual Environment

Volume 32 Number 2, May 2008

White LEDs-07 Special Issue

Contents

Preface
EDITORIAL -Special issue on White LEDs-07-

Reviews
High Power LEDs for Solid State Lighting: Status, Trends, and Challenges
M. G. Craford

Imitating Broadband Diurnal Light Variations Using Solid State Light Sources
|. Ferguson, A. Melton, N. Li, D. Nicol, E. Park and G. Tosini

Phosphors for White LEDs in the Next Stage
H. Yamamoto, S.Yasuda and K. Uheda

High Efficient OLEDs and Their Application to Lighting

- T.Komoda, N. Ide and J. Kido

Papers

227-261 nm AlGaN-based Deep Ultraviolet Light-emitting Diodes Fabricated on High-quality
AIN Buffer on Sapphire

H. Hrayama, T. Yatabe, N. Noguchi and N. Kamata

Realization of 340nm-Band High-Power UV-LED Using P-Type Inalgan

S. Fujikawa, T. Takano, Y. Kondo and H. Hirayama
Application of LEDs to Fishing Lights for Pacific Saury

1. Okamoto, K. Takahashi, H. Ohsawa, K. Fukuchi, K. Hosogane, S. Kobayashi, M. Moniwa,

K. Sasa, H. Yoshino, H. Ishikawa, M. Harada, K. Asakura and H. Ishii

! The Illuminating Engineering Institute of Japan

56

58

63

69

75

79

83

88



52 J. Light & Vis. Env. Vol.32, No.2, 2008

Preparation of BaSi2Os:Eu?* Glass Ceramic Phosphors and Luminescent Properties

T. Nakanishi and S. Tanabe

Study on Healing Environment using Green, Blue and Red LED and Aroma
N. Miyaho, N. Konno and T. Shimada

Photoluminescence Enhancement in ScPOa4:Zr4*, Mn2* Phosphor
M. Kitaura, Y. Inada and K. Fukui

High Power and High Efficiency Semipolar InGaN Light Emitting Diodes
H. Sato, H. Hirasawa, H. Asamizu, N. Fellows, A. Tyagi, M. Saito, K. Fujito, J. S. Speck, S. P. Denbaars
and S. Nakamura

Enhancement of Luminous Efficacy by Random Patterning of Phosphor Matrix

N. Fellows, H. Masui, F. Diana, S. P. Denbaars and S. Nakamura

Optimizing the Performance of Remote Phosphor LEDs
Y. Zhu and N. Narendran

Organic White Light-Emitting Diodes Using Fluorescent and Phosphorescent Materials
for Color Tunable Devices
Y. Sekimoto, H. Kajii and Y. Mori

Significant Enhancement of Light Extraction from Light Emitting Diodes
with Reverse-Tapered Microholes

T. Kaneko, K. Horino, H. Yamamoto, H. Ito and A. Kuramata

High Efficiency Nitride Based Phosphors for White LEDs
Y.Q. Li and H.T. Hintzen

Si Codoped CuAlS2:Mn Red Phosphor for White LEDs
K. Tsuji and K. Ohmi

Improvement in Luminescent Characteristics by Al Codoping in Baz5iS«:Ce
Blue Phosphor for White LEDs
T. Ohashi and K. Ohmi

The Hluminating Engineering Institute of Japan

93

97

103

107

111

115

120

124

129

135

139




J. Light & Vis. Env. Vol.32, No.2, 2008

Influence of High Indium Composition InGaN on Lattice Matched ZnO Sacrificial Substrates
N. Li, S.J. Wang, E.H. Park, Z.C. Feng, H.L Tsai, J.R. Yang, A. Valencia, J. Nause, C. Summers
and |, Ferguson

Development of High-power LED Lighting Luminaires Using Loop Heat Pipe
B.J. Huang, H.H. Huang, C.W. Chen and M.S. Wu

Measurements for LED Performance and Safety
P. Miller and T. Goodman

Effective lluminance Improvement of a Light Source by Using Pulse Modulation
and lts Psychophysical Effect on the Human Eye
M. Jinno, K. Morita, Y. Tomita, Y.Toda and H. Motomura

and Fast Pulsed Light Sources and the Effect on Human Eyes
M. Jinno, K. Morita, Y. Tomita, Y. Toda and H. Motomura

Selective Area Growth of lll-Nitride and Their Application for Emitting Devices
K. Hramatsu, H. Miyake and D.B. Li

Dependence of Emission Spectra of LEDs upon Junction Temperature and Driving Current
HY. Chou and T.H. Yang

Nano-pendeo GaN Growth of Light Emitting Devices on Silicon
W. N. Wang, C. Liu, A. Gott, S. Denchitcharoen, P. Shields, L. Meshi, S. Khongphetsak,
|. Griffiths, D. Chems and R. Campion

Internal Quantum Efficiency of Nitride-based Light-Emitting Diodes
Y.Yamada, K. Iwamura, T. Kuronaka, N. Shinomura, T. Taguchi, H. Kudo and H. Okagawa

LED Unit of Compact, High Power and Long Lifetime

. Sugimoto, Y. Urano, |. Kuzuhara, T. Hayashi, M. Masui and k. Tanaka

Green and Red Phosphors for White LEDs
N. Kiima, Y. Shimomura, T. Kurushima, H. Watanabe, $. Shimooka, M. Mikami and K. Uheda

Beyond the Physical Limit: Energy Saving Lighting and lllumination by Using Repetitive Intense

The llluminating Engineering Institute of Japan

148

156

161

170

177

187

191

196

202



54 J. Light & Vis. Env. Vol.32, No.2, 2008

Research Notes
Color Appearance under LED lllumination: The Visual Judgment of Observers 208
F. Viénot, E. Mahler, J.J. Ezrati, C. Boust, A. Rambaud and A. Bricoune

Influences by Sound and Light o Mind and Body during Delivery,
and Future of Childbirth Environment 214
M. Kameyama

Optical Characterization of Japanese Papers for Application in the LED Lighting System
with Human Sensitivity 218

A. Motogaito, K. Manabe, Y. Yamanaka, N. Machida, H. Miyake and K. Hiramatsu

LED and Semiconductor Photo-effects on Living Things 222

H. Fujiyasu, T. Ishigaki, K. Fujiyasu, S. Ujihara, N. Watanabe, $. Sunayama and S. lkkoma

Emergency Vehicle Alarm System for Deaf Drivers by Using LEDs and Vibration Devices 226
N. Kuwahara, K. Morimoto, K. Kozuki and T. Kawamura

Lefters
Luminous Efficiency and Color Rendering of Phosphor- Converted White LEDs 230
R. Zheng

Analysis of Chip/Bump/Ceramic Interface of Flip-Chip Bonded LED Directly
on Ceramic Packages 234

S. Fujii, T. Miyachi, T. Fukui, H. Sakuta, N. Nakamura, Y. Uchida, S. Kurai and T. Taguchi

Development of Light Sources by Large-Scale Integrated Light-Emitting Diodes 238
T. Miyachi, H. Sakuta, K. Kamon, H. Hayashi, T. Fukui, N. Nakamura, Y. Uchida, S. Kurai
and T. Taguchi

Installation Reports

The Concept of Fashion Design on the Basis of Color Coordination Using White LED Lighting 241
Y. Mizutani and T. Taguchi

White LED Lighting Effects can Contribute to the Design of Building and Landscape 246
M. Matsushita

The Hluminating Engineering Institute of Japan 4




J. Light & Vis. Env. Vol.32, Neo.2, 2008

The Body llluminant: Wearable llluminant Art

E. Kashihara

55

250

Communicative Lighting Preserving Creative Expression by Challenging Standards
and Diversifying Applications

S. Uchihara

SSL - A Big Step out of the Poverty Trap for the BOP!
D. l.Halliday, G. Doluweera, . Platonova, J. |.Halliday

Index —Authors—

—Keywords—

Notes for Contributors

254

258

267
269

A journal published every four months, consisting of papers and general reports, covering light sources, vision,

color, radiometry, lighting design, and all other fields of lighting engineering.

Published by The llluminating Engineering Institute of Japan

2-8-4 Kanda Tsukasa-cho, Chiyoda-ku, Tokyo 101-0048, Japan

URL: http://www.ieij.or.jp/english/ (abstracts only starting from Vol. 20) and
http://www.jstage.jst.go.jp/browse/johokanri/ (full texts starting from Vol.25)

EDITORIAL BOARD

Chief Editor
Satoru Kawai
Editorial Adviser
Koichi lkeda

WLEDs07 Chair
Tsunemasa Taguchi

Managing Editors
Yoshikazu Araki
Masao Furusho
Naoya Hara
Takashi Irikura
Toshie lwata
Masafumi Jinno
Kanji Kinameri
Osamu Kumata
Kazunari Morimoto
Yoshiki Nakamura
Yasuhisa Nakano
Masako Sasaki
Mamoru
Takamatsu

Takeo Yasuda

Editors for WLEDsO7 Special Issue

Chief Editor
Satoru Kawai
Managing Editor
Masafumi Jinno

Editorial Members
Robin Devonshire
Masao Furusho
Kazuhiko Hara
Koichi lkeda
Satoshi Kurai
Koutoku Ohmi

Editorial Members
Toshihiko Arai
Kenjiro Hashimoto
Takashi Higo
Shigeru Ichihara
Norio Igawa
Masayuki lizuka
Ariyoshi Ishizaki
Ichiro Saito

Naoki Saito
Masato Sato
Kunihide Tachibana

Hiroaki Okagawa
Akiko Saito
Yoshinhiko Tabuchi

Overseas Editorial

Members

Choi Dai-Seub
(Korea)

Robin Devonshire
(UK)

Warren Julian
[Australia)

Florin Pop
(Romania)

Janos Schanda
(Hungary)

Georges Zissis
(France)

Secretary
Minao Nakamura

Some papers are not published on this issue.
They will be published on the next regular
issue; Vol.32 No.3 on 1st August 2008.

The Hluminating Engineering Institute of Japan




