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364 330 +34
974 598 +376
227 413 -186
280 448 -168
0 53 -53
1,843 1,843 0
Strategies Unlimited “High-Brightness LED Market Review and Forecast 2003” (2003)
7 LED
3 4
! LED Strategies Unlimited InGaAlp AlGaAs InGaN
LED
(Strategies Unlimited “High-Brightness LED Market Review and Forecast 2003” (2003))
. Luminous
Product Segment Input Current | Input Power Luminous Efficacy
(mA) W) Flux (Im) (Im/W)
Standard Lamp Pakages
(3mm, 5mm, SMD) 10-20 0.04-0.08 0.1-5 2-60
High-Curent Packages
(e.g., Lumileds SuperFlux, SnapLED, OSRAM 30-150 0.08-0.40 0.2-8 2-26
Power TOPLED)
Power Packages
(e.g., Lumileds Luxeon, Nichia “High Power”) 350-700 1.0-4.8 4-120 4-35
Multichip Packages Variable Variable Variable Variable




LED 2002

100
400 21.7%
216 11.7%
153 8.3%
76 4.1%
57 3.1%
41 2.2%
11 0.6%
0.2%
3 0.2%
13 0.7%
974 52.9%
Agilent 282 15.3%
Lumileds 62 3.4%
20 1.1%
364 19.8%
OSRAM Opto 208 11.3%
19 1.0%
227 12.3%
128 6.9%
112 6.1%
40 2.2%
280 15.2%
1,843 100.0%
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2 Compound Semiconductor.net 2003 4 Tim Whitker
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LED Signals Program

1999 04 30

1999 06 24

1999 09 17

1999 10 18

1999 11 19

2000 01 26

2000 03 27

2000 05 08

2000 07 18

2000 09 18

2001 01 16

2001 04 29

Land Transport Authority
LED Signals Program STE
S$
18$=70

2,211,000 10% 154,770,000
16,582,500 75% 1,160,775,000
2,211,000 10% 154,770,000
1,105,500 5% 77,385,000
22,110,000 1,547,700,000

Land Transport Authority
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1,200 220 18
1,000 70 7
100 13 13
100 1 1
6.5 6.4 98
380 4 1
2,786.5 314.4 11
) 3
360 %3 3 120
100 x3 3 80
2) 2003/3
95 2001
180 8,500
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1 Vol.86 No.12 2002
LED 1997 2002 255
LED
LED
2002 LED 2003
LED
LED Opto
Semiconductor Group OSRAM Opto  Semiconductors
1997 LED 30 2000
50 2002 80 LED OSRAM
Strategies Unlimited 2002 LED
3,640
2000
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2001 2002

LED
LED 2006
2004 LED Strategies
2002 LED 960
5,200
LED 2002
LED
43.68 36.4
11.52 9.6
55.20 46.0
1 120
6
2002 CHMSL 344
75.0 12.3
4.1 8.4 8.0
1.1 1.1
5
15
LED 0.2
100km 5 7
LED 10 15 1.0

LED

> Strategies Unlimited (2003)
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LED LED
42 6.6 10 15 1.0%
200 250ms 0.1ms 100Km/h
1,000 10,000 10
LED LED
LED
1-2-22 LED 2007 LED
17 LED 25
80
10
6
Strategies Unlimited LED 2002 8,500
102 210 2.52 16
17
1/4
LED
Strategies Unlimited 2007 LED
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Accent/Maker/Decorative
4.2%

Specialty lllumination
0.1%

Safety/Security/E,
mergency
23.7%

Channel/Contou
42.7%
Consumer/Nove
12.0%
Maintenance/Retrofit Architect./Theme/Retail
3.8% Machine Vision 6.1% 7.1%
Total $85 Million
6
2007 5 2,200 626 43.8%

2 9,200 350

2007 219.4%
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Cree Lighting GE
Lighting Lumileds 1997 LED
1-2-27 43 30
40lm/W 21
18
LED
1997 LED 465nm YAG Ce
1998 LED 400nm 3 RGB “21 ”
40
LED 60 80lm/W 2003
120lm/W 2010
Ra 90
2001 RGB LED 382nm 24 10Im/W “21 ”
200 2002 | RGB LED LED
GE Gelcore, Gelighting
Osram Opto Semiconductor
365 380nm
1 31 399nm  30lm/W “21 ”
8 35 405nm
12 43 405nm “21 ”
2003
1 43 30 40lm/W Ra 90 “21 ”
60
25 Sic
Photonics West 2003 1 28 31 San Jose
LED 1 LED
CMC 2003 6
19 20 21 LED
LED LED
7 LED 8
2003 6
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Sandia
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RED
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Vol.86 No.1 2002

OIDA Opto electronic Industry Development Association

National Research Program on Semiconductor Lighting
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DOE department of energy DARPA

500 2025 200lm/W
21
VCSEL uv 8
Sandia

SEMATECH DOE
Lighting SSL 2001 7 11
S.1166 The Next Generation Lighting Initiative

20
9
4 8,000
10 10 22 2020
2007 2012
1/4 LED
LED 200lm/W i

2001

21

2012

1999

Solid State
Senate Bill

2020

2007

8 R. Haiz, F. Kish, J. Tsao and J. Nolsm, “The case of for a national research program on semiconductor lighting”,

presented at the 1999 to OJDA forum in Washington DC, Oct., 6 1999

° Jeff Bingaman, Suporting the Next Generation of White Lighting Technology, Draft of Article submitted to Issues

in Science and Technology Apring,2002

1% Paul Eng, “Bright Lights, Tiny Bulbs”, ABC News.com, May 21,2003

' Yoshio Hara, “White lamp market brightens”,EE times, july 18, 2002,
http//www.eetimes.com/story/OEG20020718S0013
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Next generation lighting

2020 SSL
SSL-LED SSL-LED SSL-LED | SSL-LED
TECHNOLOGY
2002 2007 2012 2020
25 75 150 200 16 85
(Im/W) 25 50 150 200
20 20 100 100 1 10
(khr)
1 10 10 10
25 200 1,000 1,500 1,200 3,400
(Im/lamp)
20 200 1,000 1,500
200 20 5 2 0.4 1.5
($/klm)
500 50 15 5
75 80 80 80 95 75
(CRI) 60 80 80 80
LED (
) CMC 2003 6  P252

“Next Generation Lighting Initiative’s Tentative Program Objectives”, High

ED online ID #2254

ITRI Industrial Technology and Research Ind.,
2002

”»

12

3

2002 2005
100lm/W
LED
Kwangju

21

50lm/W

Epistar

LED

R/D

Korea Photonics Technology Institute KOPTI

LED industry of Solid State illumination”

113

Brightness LEDs shine in Novel lighting Applications, May 27. 2002, Electronic Design,

R/D

“White
2003 3

2 Y. S. Liu, Proc. of First Asia-Pacific Workshop or Widegap Semiconductors 9-12 March, 2003, Awaji Hyogo,
Japan 205 2003
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5,000 125
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3 H.J. Lee, C. H-. Hong, E. —K. Suh, C. R. Lee, Y. S. Lee, E. Yoon, B. M. Jung and Y. S. Liu, Proc. of First
Asia-Pacific Workshop or Widegap Semiconductors 9-12 March, 2003, Awaji Hyogo, Japan 53 2003
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http://doboku2.ace.nitech.ac.jp/keik/kotsu/LED_consortium/TOP2.htm
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x 1/ +
100
99
100 LED
30
31
1/2 2/3 min mid max
6.0 6.0 3.0 2.0 495 66.0 99.0 515 69.0 105.0
57 5.7 29 1.9 495 66.0 99.0 514 68.9 104.7
5.4 5.4 27 18 495 66.0 99.0 51.3 68.7 104.4
51 51 26 17 495 66.0 99.0 51.2 68.6 104.1
48 4.8 24 1.6 495 66.0 99.0 51.1 68.4 103.8
45 45 23 15 495 66.0 99.0 51.0 68.3 1035
42 42 21 14 495 66.0 99.0 50.9 68.1 103.2
39 39 2.0 13 495 66.0 99.0 50.8 68.0 1029
3.6 3.6 18 1.2 495 66.0 99.0 50.7 67.8 102.6
33 33 17 11 495 66.0 99.0 50.6 67.7 102.3
3.0 3.0 15 1.0 495 66.0 99.0 50.5 67.5 102.0
2.7 2.7 14 0.9 495 66.0 99.0 50.4 67.4 101.7
24 2.4 12 0.8 495 66.0 99.0 50.3 67.2 1014
21 21 11 0.7 495 66.0 99.0 50.2 67.1 101.1
18 1.8 0.9 0.6 495 66.0 99.0 50.1 66.9 100.8
15 15 0.8 0.5 495 66.0 99.0 50.0 66.8 1005
1.2 1.2 0.6 0.4 495 66.0 99.0 499 66.6 100.2
09 09 05 0.3 495 66.0 99.0 49.8 66.5 99.9
06 0.6 0.3 0.2 495 66.0 99.0 49.7 66.3 99.6
0.3 0.3 0.2 0.1 49.5 66.0 99.0 49.6 66.2 99.3
6 6,000 2/3
72 28
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ECE

EU EEC EEC Directive
EU

ECE

2
FMVSS No.108 Federal Motor Vehicle Safety Standard No.108
NHTSA National Highway Traffic Safety Administration

SAE SAE Standard
SAE Society of Automotive Engineers, Inc.
JIS
FMVSS No0.108
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LED

1. Actinic UV H., skin & eye Exempt | Exempt | Exempt | Exempt | Exempt | Exempt
2. Near UV hazard, eye Exempt | Exempt | Exempt | Exempt | Exempt | Exempt
3. Retinal blue light hazard - - - - - -
4. RBLH, small source Exempt RG-2 Exempt | Exempt | Exempt | Exempt
5. Retinal thermal hazard Exempt | Exempt | Exempt | Exempt | Exempt | Exempt
6. RTH, weak visual stimulus Exempt | Exempt | Exempt | Exempt | Exempt | Exempt
7. IR hazard, eye Exempt | Exempt | Exempt | Exempt | Exempt | Exempt
8. Thermal hazard, skin Exempt | Exempt | Exempt | Exempt | Exempt | Exempt
33
LED RBLH
RG-2
LED
LED
LED
LED
LED
LED
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