$=% 2B LED A ¥R

# & - &4 (Light Emitting Diode, LED) £ X #8173 L& > J5 | “;&%i'“’
£ ’L'i—v’frébr’w CEERERE- M R R EFF T ORI AN
d R RTEL ARG BN B LRk EEH o

% 31 LED B2 (»% < fF1)

(3 ELEA Fop
8L i B R BB 5024 ¥ REFEHEH > LED ¥ £ 100 ns
LR LED % ko #f-] 5 Bk > 7 S35 & & & £ iR
% 4 o 5 BrkihL 2wt  LED 3 dpwfienit L & R
& g bt BErkiRT 2R EEk > LED RIS £k
MR RIE T LED Z X Eq~ i > ¥ A ML BfrE R R TR IT
AHEMIEAGTL |RERR - pRY LETT §A

swkjrs (Im/dollar &) ~ kiRt~ ~ 5 > 7 hfad Bt
r—g /}J "‘fjr e (TFT—LCD) > 7] l% ’}’é#ﬁﬁ&ﬁ? r-\:"%:_&r"

BET R RE TR ’#\iﬂ FERGEHRAZ EARMBRE L
|
e

$-& LED# 2 p*
(- ) LED %3 &84
¥ Gartner'# 3= % = 7 £2 Daiwa Institute of Research, Ltd.2> 4748 2 > >3k

LED @ 3-#-j%_2005 # 753 % ~ > #H £ 1 2008 #1770 ¥ ~ > £45 &+ &
F 5 15% -

! Gartner, Inc. =& =+ 1979 & » #& B IT R F3 AERER 27 o B33 2 ® Stamford,
Connecticut » % > zk¥eF 1200 & 17848 75 FAER = & o 2 2 fenk @ www.gartner.com -

2 Daiwa Bt P A A e B 2P AT A RED AT AT RS A 2Tk E
ER M s ;M E R L o 2P Ry http//www.dir.co.jp/english/index.html -
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(US$m) 2006-2010 CAGR (%)
10,000 =«  Total: 15% Large display: 85% - 18
9000 4  llumination: 30%  Sign/Singal: 17% 6% F 16
8000 4 Automotive: 12%  Handset: -2% 1 - L 14
7,000 - - L 12
6,000 - L 10
5,000 -
4,000 -
3000 - -6
2,000 4
1,000 - -2
0 T T 0
2005 2006 2007F 2008F 2009F 2010F
1 Mobile I Automotive 1 llluminations [1Large display
[ Sign/signals —__10thers YoY (RHS)

B 3-1 ~ 2005~2010 & >3k LED # 322 & * 4 (Garner & Daiwa)
(=) LEDRE*

LED & S5 g 73l " BRI MBERP BT - & " 4f8 2 & 6
% I » 2006 & 2008 & LED & & ¢hi & i‘c;‘)%laiﬁﬁ%b L~ DR HRR
PR RBEE bR QA HIE S BEE ) o 15 v TR Kb end X
Hooow i o B vk do TALG P 0d LR 0 3E 2008 £ 42 § ‘E_é_ﬁ . Y

.
i@ BB AP S G o LU LED e fos £t 1 2010 £ ¢ §

Others Automotive

1% 14% lluminations
9%

Large display
2%

Handuset Sign / signals
90% 14%

B 3-2 ~ 2007 &= LED & * 45 % (Garner & Daiwa)
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$4 ¥ELWZ 4o k LED § # Lk > # F9 sk LED % 2003 # £ &
PE AR R S L O LED ¢ 3 9 F 13O LED KT 4T 023
4 3f ey %*%ﬁﬂ-GAS%Vﬂ%ﬁﬁ%h&*i-3$$”ﬁﬁ%wx‘”Tﬁm3
3 A4REkiE 9k LED A RY i;ru— $24 ¥ B L et LED sk K E
T3 i 10 1) 12552 % - 2 487 35 A L e LED 7 &> LED & ¥ ¢
EPFEIANBRD R AR EE LD o@ Py k LED DAL RPN & fib
B> P X AR 0 e hv k LED & j”?”ﬁ%ﬁiﬂuﬁﬁ%%§1’ﬁ
* LED & - fa fRedgd o £ 320 B A ke & LED B~ G R RFH
FoooARAMpRE Gz X B AR B ;%W(&@é@%§~§%%f\%zﬁ
TFT-LCD # % & @M£CCHJ&§Q+%W (B~ 5 2% ~ HID g5 %) ©

4. 3-2~ LED *tw 78 & * 4f 32 ¢012006 2 2010 %% & (Daiwa)

2006 2010
Traditional LED Penetration Traditional LED Penetration
(US$hn) (US$bn) (%) (US$hn) (US$bn) (%)
General lighting 21.0 2.4 1.8 241 1.5 6.2
Large display 1.4 0.1 10.4 438 1.7 35.2
Automotive 4.2 0.8 19.2 4.2 1.3 304
Mobile 2.7 2.4 89.0 2.3 2.3 98.0

B 3-3:p LED - &R ~LCD # k3 % 22 chE 3 SN eahpr i >
B4 32403 R B x R K doa TE - SRR hF R

Lighting Channel Decorafive  Architectur General lighting
Lighting lighting al lighting
LCD N';ii:;’k LCD TV & Monitor
Car
Automofive Interior Head Lamp _
Mobil LCD White LCD White Camera
obile (CF) (PDA) Flash
2004 2005 2008 2007 2008 2009 2010

Bl 3-3~ LED w 58 . * 4f 8 4z (Daiwa)

Sodppr R Y un MRS F R ,.,é’*'l FEBE CBRARCTER LT o0 HET
BT FWE WD P IBTOEFP LT D 4 o b SRR P TAEPEL Y A
o R G 7%3 8% @ BiAAH KE (CFL) 1o BE& 4 TR 75% - 6 WE - - 58
T 17 Tk SR (AT F 545 RRIe B v kg khie Tae Fd g
WE o P FGRF AL S MBRDFEFH2 T Fr Ep L FSAF R TE L TR LR
AT
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58 LED#p- = A BHad & % 4

(-)

LED fﬁnﬁs S i 7}2_252;{#

% & - 4&4% (Light Emitting Diode ; LED) ®_d X g4l = 2 % & ~
B AEES A BTES  ABIR LT R U MR TR Ed T F
i & KAk R £ 01 kA5 5N (e £ > electroluminescence)gos §# 41 0 ot LED 2
A AP LRT . LEDH EiBs® ¢ & chgprlm > 13 LEDa i s * BB 3 »
LAY BB L E R IFERATA A 2 B EEA AT o

# 3-3~LED ﬁBEB ~ dp 7}1’&;{’*&‘:/%3— (j‘%\n@ f{ﬁ"—_)S

Year Pioneers / Inventors [Discovery/ Inventors
1907 H.J.Round Electroluminescence-blue light emission from SiC
crystal
1928 O.W.Losseve Electroluminescence-blue light emission from SiC
metal-semiconductor rectifiers.
1932 W.C. Jonson et.Al. Gallium Nitride (GaN) synthesized
1936 Destriau ZnS
1962 J.1. Pankove et.al. GaAs LED
1962 Holoyak Coherent visible light emission from GaAsP junctions
1963 J.W. Allen et al Red emitting GaP visible LED
1965 Thomas Hopefield Isoelectronic traps due to N in GaP
Forsch(PRL)
1969 H.M.Manasevitand |[MOCVD(GaAs )-initial studies
W.1.Simpson
1971 J.1. Pankove et.al. Blue light emission from GaN (MIS diode)
1978 R. D. Dupuis, P. D. Multi qguantum Well (MQW) laser
Dapkus
1983 Ray et al (JAP) Properties of ITO thin films prepared

PRl p TRHAERFRE A BT E -8 k- BU(LED)E A B fls L g mp
AEFBLM A 3 EAH A R HEH e WA BSOS AR ] 4T 2007
E oo A A %:Qﬁﬂ.LﬁHz’;J.% o

S Firde
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Year Pioneers / Inventors [Discovery/ Inventors

1986 Amano (JAP) MOCVD in GaN

1989 Akasaki (JAP) Low-Energy Electron-Beam Irradiation, LEEBI in

GaN

1992 S.Nakamura (JAP) |GaN blue LED

1996 S.Nakamura (JAP) |InGaN blue LED

2001 Erchak Joannopoulos (2D photonic crystal in a semiconductor LED
et al (APL)

2001 Jeon (APL) GaN LED utilizing tunnel contact junctions

2001 Wierer Steigerwald et |Hight-power AlGalnN flip-chip light-emitting diodes
al (ALP)

2004 Fischer et al (ALP) |RT DC operation of 290nm LEDs with mW power

1907+ % W& 5 % 1 4#2f7 » Henry Joseph Round # = % % SiC® LED »

L E R 40V BB oA pt X

Y T AT EFE EF PR

ke, d s 7 & 4 pesieng R Ivloki’ﬁévlo ©1923% » B8 ® 4 O~W -~ Losseve
oo i g (SIC) T EME A 3 Ik s iR i ZLEDYs4E - 1932#
£ WW.C. Jonson = 7 # & & 41 Gallium Nitride (GaN)’ - 1936 ;* FDestriau %
A~ T T UEZNS B Rk o

1962+ J.I. Pankove @l 1% ) % — *E 7 * LED 3R (3 4 > 640mm) - fp & = B
* % RGE = # N. Holoyak Jr (3 &= University of Illinois, Urbana-Champaign % =+
THIR BT i rR)E AW TE g L 3EGaAsP iz £ LED - @ 1969 #
H.M.Manasevit and W.l.Simpson % P — 2L % 'gf_ & chP #FMOCVD (GaAs)z #
A2 o Fgt > 1970F B 4:LED gk RIZ A - B fE > 1971# § % £ BRCA
2 @ Pankove s 4 @it d % - B R B ;EMIS..“:H{@GaNi F&LED - 1978#R. D.
Dupuis, P. D. Dapkus{|* % £ £ + (Multi quantum Well) 4 2 &' LED=2 % %~

b B (SIC)fr# “45(SIN): £ % = R(BETF H)E iﬂéwﬁ—}: B E AR B AR
7 LED Hagpep fr»s EFEE LRP FCEFANIETR RN ~F SV SRS §:l
EEEFER BT HE TS B o p AR GAET Y AT 4 0 2006 £ SIC H f 5

HHHG 40/ r;ﬂ(3635 HE A) RS BT 2010 # 2 1) 105 @ p FI(H 1 R E ~) 2015
#4327 300 P (9 2.7 ®E ~)o £ WCree 2 P 4G 23k 85% w7 LD Hikb g F o
Hiu e e * HTCVD % 424 Okmetic ~ ’fﬁ{@ F 22 7 hetero-epitaxy & w:}iﬁt?'rﬁfl 7‘\ Hoya
&% Smart-Cut 22 % & % & e Soitec 2 & %+ 2 B Yole # 3 ﬁ\ﬁ#?? REFLSE XL 34%:

T GaN H & pow i &% iFL - & DVD&‘“PV]'S? @ R ¢ X ERE M R 0 R R
BAcF M TARE T BT LR chEd LEWT H BRI o

N ARl N
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;9 o M 1983 p ARayR| E_* ITO®E %@ i¥LED - 1990+ 4~ #) £ BHP 2 & ehKuo
22 p ~Toshiba= & ehSugawara % 4 & * AlInGaP #### B 3 2 B =k &2 gl
¢ LED -

1986 # Amano % * (Isamu AkasaKi- 4 § &¥2 7 Bl p ~ &+
& Nagoya University) §1* MOCVD #& & MR AINSE ek - = 763 2 £ i3
i & m # A hGaN e ff (5 Akasaki E X - b d Xeray HEstsk ¥ kjgesk
FH-PL 2 PS5 %FE 4 » MEAIN Zbrk 297 & hGaN F > 25 =
e i) o gt AR R R arE REE R 0 4 ]t R b 3]1x1015ecm-3
THHBEBIREF T - B (10 B) b o Flpt MR Bk e 2 0 T T
GaN &g #id o

1989# i * CP2Mg sk e 57 1 Mg g ek 1 > =5+ &5 1 p-GaN
g pok Akasaki £ 3 BRI MK
Irradiation, LEEBI) GaN & % > 1%’%
NE 3 p-n Ee 2 FXGaN LED -

T+ & B 5 (Low-Energy Electron-Beam
HHETT %‘L]"} ’ EI??]Ja i % G\-Iéfq'illf

o

£
“Ef

1992 # p ~Nichia = @ eNakamura (¥ #i2 = # 1) » & * 39 L Fojiv= #
oA A O  BRk F cnGaN E e 0 T 31995 & = T diGaN gk
$1% KLED - 1996 & Nakamura = # )41 * InGaN § £ LED (i& & 460 nm ~ 470
nm)jgcE 4248 7 15 £ 1 4F (Yttrium-Aluminum Garnet » YAG:Ce3+ - 4F5d @ﬁi%]i'Mf
fug)w ¢ F kP F2 9 KLED 3 B 12001E ~ w5 & & £ & chfljie s 1 Erchak
Joannopoulos % 4 22Dk 3+ & 48 % iT ~ Jeon & 4 #-GaN LEDA|* # 7= ;¢ @i
2 % Wierer Steigerwald % « %] i1, % it £ = ~AlGalnN z_flip-chip LED- = 2004
#£Fischer & A 4 # 3t 8™ 2 % ¢k sk (290nm) @ i¥LED -

LED &4

PREWEE ST L LED A2 AR ER LY EL Dok a &
Fehi Rt Skl o B AR T E L RBETEH I DER
B e P RAR PR FERYEEFANEM o bldr A
FEELMAZ Bl T RAAR - B B RIS BN IR ik

oo L AR RATEREY B b o
- LED A HER AR T EFF 5 A S hikE £
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e A b f);aaaﬁi Hoplengp i fe g 0 T & A4E B%’f‘%vﬁ‘-ﬁilf’:’ﬁaﬂa é] %

BTRARRGE PG TA 2 Guk i (defect) g% - F 20 - &

B hBOSE R B S A MR uufg_)i:\}x% Rl /NP R ‘*/&BB% E ol
A F LA 0 LED AR EAET A HARE B2 AT

RLFRLEDF * A F 1 &5 A (6 ¥ £ LED ehik
Wi R Bk 2 A PEE 0 4o GaN ~ Si ~ ZnO) » — ¥_Nichia *r3i %2 EF
7> = E Cree? 2:0SiC%> H&p4 Hipamo R L I A 5
Frofirdimig SICH - HARRKRE 372 affe by g
RREIRLEF R R p RASICAF B RRETFAF S
e BN T BB FESD % 0 i
B e R MMETREFNET AFRT 4ot Cree
PArE- R SR RE

() LED 4t

X

S ARIEISE D M ML RN FR - Bl A R AR TR BT
B kF 20k o SHHELE RN/ EEFTE S 250K/W - 5EFE ~ |
BRAHELEFEIRIL  &F H#m%{%h FE & OK/W e 45 A 54 49
PP et B g R et AR e S o kaek (LA R 34) 7
e dE o A& AR 3% Lamp-LED -~ Cluster-LED - Digit-type & *
%?fﬂfﬁ'ri;i o e LR S B p e 0 1980 #E i i E R+ A Ky
T HF ik o FBF 3K e SMD-LED (surface mount device) o i# * 3%
# ke cH TOP-LED ~ Side-LED - & & & * 1 Superflux (2 #- Piranha > &

X %) LED g2 # * 41 High-Power-LED % -

00 1 95%:hpk i L HH SR AT Y 25 o bl * AFd LED B LT 4o iR
MY Nitride 47 & fp i o S I% EF 7 - & f b2 GaN 02 3£ § & 7 <0 Nitride
K o 13952 B Yole 7 5 84157 :‘_; 20033 }_rmwp (SlC) ERELF92 2254 % > 1 2007
AT 80F Yo 37&? EAEF 5 34% 2% HEE A WTF Eﬁiﬂ"]‘mﬁiﬁﬁﬁjﬂ B Fa
R - JCA http://cdnet.stpl.orq.tw/techroom/market/ee|c/ee|0024 htm -
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2006. £ & HER S mA

P:10, 15W: Rth:dK'W ~— @
2001, FEECHIRIE Rt 700
P:1, IW: Rth:6KW s

1998, FACIEEESEE —

P:0.G-1W: Rih: 15K'W .
10°CIW _‘_ N 350
2007. P/ @atas

' P:1-3W: Rth-6KW
P ﬁ_ 150
1994, SEM G -
P:0.2-0.4W: Rth:50K @
100

o
\ - P 2002, st ASMDs e 30

7
Y 20
o
1970. A k3 8 4
1000°CW| oo 1w: Rib:250K W ™ o

100°Crw

D - DS - G W

1983, SMD R4
P20, 1W: Rih:125KW

1980 1990 2000 2007

B 3-4~ LED ™ %7 k3 X3 LA (Fm~ K1)
() LED} ~¥ 7584

(1) rsEiviEE

LED } i B A R E K P 2R Y - 2 54 2 ®4E s i
(As) ~ 45 (Ga)~ BE(P)E M-V *eeh~ % T3 Rupflid 2 8 Bh B8 L7
% GaAs~GaP £ H & ¥ 5 MHE &P IFL ALY chi 0 LI L HEh
P EETRE B SR o B ¥ fSE L BHEG aRE - R E R A
TRIERS > e r o PEAR o

(2) 7 s iTiEsR

L B A RS Sk WA ik LED 2 F RiTE S P i
RiseHAEE 226Gl P Y T4y~ #1492 » %= LED & 3 4
Bl Mt @4 2% £ BE g k27 Rk 0 F
B E Gk o FF R B PR AT S A s i&{%—ﬁgﬁa Y

® LED ¢hi & % &% > 4§ LPE(Liquid Phase Epitaxy ;if 4p G &a i# ) » 1% £12 B R E
FefrhAm e @ 7ok S % « VPE(Vapor Phase Epitaxy ;f 48 f o) 74 R T R H @ @,J I A
o iEG B R R R S 24 - 2 MOCVD(Metalorganic Chemical Vapor Deposition; § # £
BF i) W EBF AN HIIAF > BRLBELZRTRYE -
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FEIF LA R FRGRE L BT R o

(2) THETER

TEA R FR ot W AR F S A B S 2 ] s R
Ple Ko HEDANBI BB * FE -3 Bt A o e oy
k% F * b ehA % 0 A& F Lamp-LED - TOP-LED -~ Side-LED -
SMD-LED - High-Power-LED ~ Flip Chip-LED % « & * w8~ f&4$ % 4|4 4
EREFT AV AR AN 0 P RAAM L SMT A% L& L%
AV AN o 4rS i - PDA A &

(2 ) LED= AR

d 20 LED 37730 5 fhee s AR RAE < o A LR Y i3 £
LED # % # % LED & 481t 3 LED = * i fcnf b -

334~ )3 L LEDS & B4 (A% Km)

Substrate 10%
] Process Gas 10%
Epi-process —
Depreciation 7%
34%
Labor & over
. 7%
Chip 50% head
Material 5%
chip-process |Depreciation 3%
17% Labor & over
9%
head
LF 25%
Au wire 5%
Epoxy & Silver paste 1%
Package |50% —
Phosphor&sSilicon 1%
Labor 9%
Other materials & over head 9%
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#.3-5~ % # FLEDA|LED= A %4 (*#hm~ FIT)

Substrate 15%
) Process Gas 13%
Epi-process -
Depreciation 9%
45%
Labor & over
. 9%
Chip 75% head
Material 9%
chip-process |Depreciation 5%
30% Labor & over
16%
head
LF 7%
Au wire 2%
Silicon gel 0.2%
Package | 25% —
Phosphor&sSilicon 1%
Labor 12%
Other materials & over head 2%

(1) LEDG% %%

LA LED A $ £ 242V £ 8 > B 7 < LED R b g > 2.5 5
&3 B4t T & 4], Nichia~ TG & p ~#* £ & & 4] ; Osram (Siemens) fr
Lumileds (Philips) *t & #'# 5 £ & & | : Cree % RM¥eF £ & & ] - 1996
~2002 & - @ B R A1 p A2 E Fea > 22 2002 # R - - 12T AR
g frfz x> g 1825 = Nichia ~ Lumileds ~ Osram - Toyoda Gosei ~ Cree & 7
<f;\ram%?53y& o LED #& ¥ ¢ 7 259 4F feend 32 I RAEEF

R TR

LED # ¢ » 7 ~ @ %o L LED R4 4 £ 8% £55 > R AL
?i%ﬁraﬁf’“ﬂp,ﬁp%éﬁiéﬁ Nichiaéé%LEDﬁﬁ;Eﬁ—Eﬂ”ﬂ
YAG ¥ k3 B 45 eh03 ko g1 it & & o Cree~TG 47 5 4 1 ~ ¥ % LED
wafers 4p B <02 f|;O0sram & j3 & ¥ k2 B P R * ch% {8 1 P % Nichia
IYAG ¥ kb WD ARFRE > 2 H B Y RPF 0 4o Osram B4 2 h
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B R T W R R e

% 3687 6 TP ERY ehL &9 L LED 4| - & LED ¥
ke NG F - %;éiui d R EF I FEE (4 Nichia 7 YAG »
& Osram 0 TAG) ; & = A4 UV g ¥ k43,59 % (40 TG 71 BOSE
2 Cree e 3%) a;iﬁfj!' |12 RGB = Bt ¢ jREA5& 5 pb 3 5V E Y Srh jiFa
i ¥ Rl SR 2 RN hE kT udes & )4 Bell Labe

£3-6+ £ & v %£LED% ® % 4 (Daiwa)

Key white LED-related US patents

Company Filing date Description
Nichia Apr-94 GaN blue LED via anealing process
Jul-87 GaN LED+ YAG phosphor

CREE Mar-96 Monochrome blue/UV LED+ fluorescent organic and/or
inorganic material in a polymer matrix

Toyoda Gosei  Dec-00 UV LED + alkalile-earth-orthosilicates phosphor (BOSE)

OSRAM Aug-00, Jun-97 (int'l) Blue/green/UV LED + TAG phosphor

Avago Jul-97 Wider phosphor range of Nichia’'s product

Bell Lab Jan-70 Laser diode+ one or more phosphor

Source: compiled by Daiwa

%= & 27 LED g%

1980 # % » % BfF ¥ 55 & LED A 51t chplpiipd > 5147 LED A ¥4 B
1980 &4~ > p A r» <~ EFFF TRt e & LED a7 b o B F 1996 & = # B
# ek LED engbjir Al B MEL > Ty MRS L EMB L2 AR
Foa PRt ERADBER XL L& LED B o I o 72 1980 & B 4>
4 A LED - 1990 & g 8 d 45 5 F F K + # (handset and
networking-equipment market ) @ @& & ic < tg3{ 4e 0 2000 £ & 0 72 5 F S B DI
MRRo RS Y B Y R A A BRI KR ED Fibg 5 ° 5
SR fm & by £ 02006 £ st & ;;‘%ﬁ\ﬁl_aillé:’v’ ek 5 38%
Ap #2003 & 123% 0 = £ R A FE P Ak G F T A ok o B E N 2%
Mty = & > Pl E_d Cree, Philips Lumileds, Osram ﬁﬁ%rf,lj%‘r%ﬁgfk CHEEARATE
PR~ QU BLGEE BREE T KA H o (B 3-5)-

o1 o
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LED Global Market Share (2003 & 2006)

60%

50% \49%
39%

40% \\

30%

20%

10%

8% 6% 9%

0%

Japan Taiwan Korea China us Europe

~—#—2006 -—#—2003

Bl 3-5~ 2003 # #7 2006 # >3k LED 1 & & u @ (% ¢ £32 » % L Daiwa)

Cthers Michia
Rohm 179 250
Toshiba
3%
Avago
e OSRAM
Everlight 13%
o Lite-O
ite-On
59, ~ Citizen Philips S:%r;ey
6% Qo o

1 3-6 ~ 2006 & LED #li5 % % %+ £ (Daiwa)

»>7% LED 2 & & & >4 P A Nichia 2 5 @ 23 25%> % = % 4 ® Osram

b3k 13% 2 P kG L BT LR 360 L RITNEG HEASOWE D
FOLANF AL SR FlP 2% = < LED %21:@%—‘*5 Cree .bE’ TG A » 7]
(Cree i & & 5T 426 80% A w4l k> @ p 75 HELLED povd | F 57
®) e

LED & saisf > SHF LA L Pl 2 (FHREHF R FEHP) Y
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Prihfe e T gtk e p b F pFenlde e RS & Y U2 o LED
Lt Al ERs L EMe &S ICH . ARV %R 03
BF R e PEESUAT S H A RAFHSE Y SR £ R
ciCree 2 & 45 23k 85%:rpt (U &7 ML T Bk 3 o B S HNE S0 LED % kg
Egrand o Tt AR BT BNA BB ih- TR o T34 en LED Bk
BT SR E (W R TR AR ES AR RiE- HEFS B L L
AR A&

2IRE G ATEF FTITERUt LED 0T R fsd o b o~ ¢ PR B R 2T
NF PR ERPLED R FERE > L EF 2P ERFHF 10 *g\ 2006
5580 FHE A AHLED A1 10%- p w i jiv k LED 84 £J & %%
Fxd FRBITRS A4 > a FRBNEJIEOE A R 1996 % - $Fo k
LED 133 3 3% » B% LED * fAafsecnB IR 2 > 2h< 83t - ¥ %4
3 & % 5 Nichia 9 YAG # k4 (4 Nemoto i1 2 &) 3% # 23k 41%°F
A > Osram (7 TAG ¥ k4 & 8% @ FA44c & B (Irico) A% 7% » # =x £_p
A it (Kasei) #15%4r Philip Lumileds 4% > H 4 % 35% -

A

\?m

|

Bl dE XK B EMLED 21 4% 2006 # 4 &5 175 F 4 £~ ° 44
B Aixtron (70% -3 ) # $ 428 10# 5 >3t MOCVD X # & &7 ~ % B Thomas
Swan (1999 & 4 Aixtron Jzpiis = 5 Aixtron & ®) - £ & Veeco (2003 & &5 pE %
® Emcore {5 > ##3% 20% 3 F) ~p AxHBpEZE (Sanso 7%W 5, R Ap A
4 &) - Nichia {- Toyota Gosei » 2 * p #7735 7 MOCVD % # - #5 B £ ¥ it
Frehd 7 0 5138 Thomas Swan turbo disk K-series shgtjis - & 4l 1) MOCVD %
BT Bhesl g o paw > 3B MOCVD X & B % 5 % 100-200 § % ~ -

B3-7> 7 LER P &~ BWHEMEN ~ ~ 2B dla 4 g o
Bl - iR E B AR 4ot B Osram~ p & Nichia~ i= #% Philip Limileds ~

Z® Cree % A4 o

EE- Lo P S LED ¢ b R RS BA Y RE 0 T E K7 S
BT 1 2 ALY RAP S AL 2P ORAREF O F L 2HE
X LED &kt AR Y w AF AR &P (AlGalP) Bl &5 232 F T

S ERE TP K o LS8 LED # ?‘r-v"l'f‘i’?%:ﬁ%#‘;‘ﬁéi" A1

&

10 %3+ 5K 4 2 Future Technology Industry » 2006 # %3 o
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ot ifk o S OEM BB A f AR A2 BMALK AL+ ¢ 25 LED
A% (2006 &=+ £ ~ 1% ;2008 47> Ay FREAELWE > SET
Ak LED 2 £ %) -

& HZEE> LS EPKZ

BE&E->ELER Bl >ITR->EE>E
SRR ESTIE
samuatway || TEERTIEE s o n

> 4
Q
ZR I TR
EEISicE ¢ Cree
2B Sapphire B4R ZEE ¢ Osram (ERE]ER)
Bicron ~ Honeywell T+ Philips Lumileds

B 2 Sapphire 547 © Kyocera |52 © GElCore
(%) » Shinkosha (fE3%7t) B

Nichia (HEE {12 ~ Toyota Gosei (S 7)) * Rohm (FEFIEED

EiESapphireZ 17 ¢ Sino-
America Silicon (FAEHY
g5) ~ Waferworks (&84

2259 FEFE © SEMCO (=) ~ LG Innotek

HAGaAsE N * _
Sumitomo (ER®EL) ~ & £ : Avago
Hitachi Cable ~ Shinetsu  |Epistar (57F) - Arima GE_L) - g

FOREPI (#ZEl) ~ Tekcore (38%) *  |Toshiba - Citizen Watch ~ Stanley
Huga Optotech (B %) ~ Epi-Valley
(H7m) - i

th[EE © Nangchang Sunrise (B & L

) ~ Xiamen Sanan (HF5=%) Lite-On GEEF) ~ Everlight (fF5¢) -
Ledtech (ZE#) ~ Harvatek (2725
EiE & EEFRMMLE Bright.LED ({§78) ~ Unity (£ &)
Aixtron/Thomas swan (GR) Taiwan Oasis (ZENEIR) - AOT (&
MOCVD Veeco (US) FEEAES) ~ Ligitek (IZ£) ~ Kingbright
Taiyo Nippon Sanso (HZA&EES) <%~ Lighthouse (115! + Edison
Bl & /ATHETE |ASM Pacific (HK) (*’“*“7;:)

Nemoto (JP) (FRAFFHR L)
Osram (GR)

[ricon (B7&)

T Kal:\_?i Optonlix (Elﬁ;?i%)
Philips Lumileds (NL)

Toyota Gosei (JP)

Intematix (US)

Dagjoo (KS)

—2(TW)

EF](TW)

G ¥
AUK ~ Ninex * Seoul Semi

e

NeoNeon (F#) ~ #BLELE - Xiamen
Hualian (P52 ) ~ Lianchuang (/T
Jzfi=1l))

wf
A+

Bl 3-7-LED 23k 2 ¥4 (~h< )
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(-) p&LED#pm=

PAZ2YPPHREFIASAAR  H S8 LED Rup 25 ~ 32 F Rp o
THREENR A FEEMIAEHEHE o Ry A LED e ap s
2005 # p & LED a4 FaE A~ 00 b op & LED B 7% % > 4e Nichia~
Toyoda Gosei ~ Stanley Electric ~ Citizen ~ Rohm ~ Sanken ~ Sharp ~ Toshiba ~ >

TEFEAAFE G R FREE S RLENPKI LA -

1965 & % 7 Monsanto P~ ¥ GaAsP/GaAs & f +itt % — T & f4# > 1968 & =
~ GaASPLED & ;¢ + % >R Ex LED & 3V F * it %rdh o p A 5 1970 & 4 i » LED
RSP ERECFELY A AS T ERET AT AT IR 0@
f6p A LEDHFt 3 PR OFE B H BN LR A LED 2 F g iy v P
WP AG 23k LED A4 ER o g v A BIAF A H B W R pA R
2HLED A £ Fa > B B0 5 LED £4 piplpih o 8 152 > 5148
U E LED 2 A4 > @ p AAERE AL R F S o ud 3P AR R T
ARSI ASE R 0 FMA G R R - > 2006 £ 23D Bk
&% 39% e

(1) Nichia"- 27 & - ~ LED &7

2 TEver Researching for a Brighter World | %2 % 7 > 1956 & & = » 4 &
v g & (fine chemicals) » 4-PBp * ¥ ks 2 AL E & - F AR L EMHE  H L P
fod bt fBREE LM RF T4 42 5 ¢ LED-% 2 A& LED 2 % ¢ % LED - Nichia
51993 5 4T H RS- BB ARARES LED (Lcd)> ¥ B34 YAG § ¢ & &
¥ 1996 &4 £ »23h % - 3fv % LED'Y. 1997 & rg;.zg?z;\ 2%k LED 2% ¢4 h
# it 4 LED (InGaN-based) » #5 ¢ # I chdt 2,50 @ < tgipf LED s * 455
p w Nichia $3t ki s #1 % ek I J 45 5L H 48 (bluish purple laser diodes) 4%
N ol

Nichia 223k LED 2 ¥ #E XicE€ e F]» > H LED B/ p L p >
EHH - B - ¥kl s LED & F 2 it enlis & 4 8 - Nichia 2006 g;
ER o Mfcr % 2010 P ~ (19 m% <) 27 LED 2 LD 4ah ¢ 70% - Fine

Uomp Lot 2 gesh o http /lvww.nichia.co.jp/cn/about_nichia/info.html
Lpgngy k&4 5 EL L4 YAG (Yitrium Aluminum Garnet Y3A15012:Ce) # ki - = Jﬁ
ks g 4 s ks beﬁabéﬁlléé%LEDik@iﬁﬂ%ﬂ
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Chemical } 30% - & &3~ 170 B p ~ " 3 5% > A3 & {14238 700 & - /)
"# s 0 NichiaCEO » p %2010 # 4/ 875 & 1 5 3000 B p ~ (28 g% ~) -

(2) Toyota Gosei (TG)"® ~B ME ¥4 » # ko & & L LH

TC A ¥w A B ET nenF E3MM > 22301949 &> 3 R FEHp 578 %
it oLED SR EHEASIEY A A FEFP 2~ 21086 ERFF -
LED » &g 45 3]chir ~ %k i ¥ e Cree 7 5 23k &% £ 2 % % LED
SUEERTE TG & & ~ ¥ £k ~ 5 2 &1 & &g Stanley ~ Citizen ~ Seoul Semi
BLEE R B3 (Twinhill) - 2007 = & B¢ 42 5934 i@ p ~ > LED $ ik 2.8% %
166 & p ~ ; 2 ¢ mobile handsets i+ 72% ~ display ¢ 9% -~ & * 8% -~ B 3% -
His E‘J%L8%°TG HBF PR Ak s R khd RS B D LB BT B
£ A %% LED & s> 22 % Lexus LS600hL™ 7 - B % » TG ¥ 4% &
% HB-GaN & > & NB i * eh# kil o

(3) Stanley Electric™- >3 % = < LED 4%

Stanley = # 3+ 1920 & » 2 p Ak 2 * T3k & Wit F 02007 £ & WY <
3200 @ p ~ - LED ApM % % e > g2k 18%i § 20%% % ik {l% (operating
margin) #r3 T F A F L L4H14.1%; x v K LED ¥ 52 65 p ~ - LED ¥
¥£& 7 30%%2 * ; 23% mobile handsets ; 24% — SR ~ LT HA A E
Bleng_ s 23% * A E AT 4ot F i EerHvai-E B~ BREH S FP £ o

(=) L% LED #pm=x

1974:&4,+ REXA AR 282 0% - FLED H XA 15 & > X F
THFESZHERSL SHFEFE N LED A ¥ @ TR S LED 2 ¥ 2
B éE*LEDf;;aa#imF'”%irs DR FEE D TEHE A o L FEEETIRE
% > % 2=+ 14 A& - Nichia - Cree ~ Toyoda Gosei ~ Osram ~ LumiLeds % 8

o

\

T

PTG e R g 2R AR /z CE U RHA S W R RAORRCE S AR
AR S if:;_;;:imww FIfCPES 2 % F R
Bz BERRE - THRIKH L L hitp: //wwwtovoda -gosei.co.jp/kigyou/kyoten/index.html -

1 Lexus LS600h # * mn\Kmto ¢hm %o p Iz (Nichia) s LED o # Lexus LS600h 2_ {5 » fn % ¢
#* LED en% = 308 4] £ 8 @ R8 #-fe % Automotive Lighting # i 2> LED = & (headlamp) »
LED d Osram {= Lumileds # i -

TR 4 4 . http://www.ledinside.cn/tw/news_world_automobile LED 20080123 -

15 % 8 o 7 gk o http//www.stanley.co.jp/e/index.html

e
i

hpas}
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SABL LA 0w oW il LED #5559 R
Flt 0 S LED A E R Td Ta b BB A T s 1 4 EE R
A REREFE i_}‘/‘%’%‘—ﬁ"ﬁsﬂa H?Bﬂaf}:i°iili‘£’$ﬁ"&aaav Ll i’?ﬁfﬁpiﬁi ~ B
A o P 1083 1 1088 & 0 k Bk A% 2 P Apaed + S Hld Ak o
4 B bES ~ LED & %609 7501003 & » RWk T (2005 & » f Ak F) &
AN LR HBEMAC LERRA e AA R PELES YA
B 11996 & > 1 ERMFTIRERP THMEREE - RERECFA2 B
MBI FEXEF A H AT 1M FEIT 30 £ o iz 1 LED A %
b TR s Ak -
LS ARV § IR 0 2007 & 5 LED A @ }_:ﬁ—r‘rg:% #e3p 2 20.1% 4
TRFSEL A LED A £ D B RIE 4 o st 4 AR b
2 16 L& =1 9
B P EEE L E RN SRS T 0 FE3 2008 £ & T 3 4r
I 694.22 g~ o
08/1/30
i S[a]lﬁc' Major
13 - = . - - . = -
Position Company C'ap. (NT Set-up year Sharcholder Products Key Customers
(Us$
$m)
m)
4-Element LED 25.2% Nichia, TG, citizen 22%
Everlight, |ITO Nitrite LED 34.4% Everlight 17%
. Lite-On tech, | Venus Nitrite LED 22.7% Lite-On tech 13%
I 1542 16,290\ 1996 | o @ Dan Bai [UHB 4 Element LED 8.3% Harvatek, AOT 18%
Lou (7.9%) |Epitaxy & Wafer OEM 2.7% Osram, Avogo 16%
. Others 6.7% China Distributors 14%
Up/ Mid
-stream 4-Element LED 38% Stanley (4-Element)
Arima Laser Diodes 26.4% Everlight (4-Element, key pad)
. UHB MS 4-Element LED 16.3% |Lite-On tech (4-Element, key pad)
AdmaOpto | 158 ) 3.213) 1998 C';’fg‘;:’ Gitrite LED 12.6% Avogo (4-Element)
- Lighting Systems 5.2% Mitshubishi (LD-OEM)
Others 2.2% Sony (LD DVD-PUH-OEM)
LCM 45% LED related:
Power Supply 16% LAMP Customers
Lite-on Tech | 3,052 | 9,800 1975 Sharcsdff Camera Module 14% SMD Customers
outstanding |y gyy 64, (70% BLU) DISPLAY Customers
Casing 9% IR Customers
D
o White SMD-LED 33.8%
Board of Blue SMD-LED 27.6% Nokia (Mobile phone) 12%
. . Lamp LED 13.6% Sony Ericsson (Mobile phone) 7%
e I I e D‘;Cg;:“ Tnfracd LED 15.6% Motorola (Mobile phone) 6%
: Display LED 5.8% Hon-Hai/FIH (EMS) 5%
Others 3.6%
R 38 5w 7 LED L7 (A%< 1)

Vo Akd  Amkd 2@ d LT 2006# 9" 7L B 3787 a\‘%
B M2 23fFe AnERLED > £ BEREA S A HAREE

37

iIH’m ez & (4= K )LED
T ETER X




B 3-8 L FMETHLIED R EF A SFEH ERE PR Hak

% (Epistar) e & e A ik 27 50% > 5 R i R 5 Y & TG OEM
w2 48 UHB-GaN LED Hwt » @ BT = 5 %2 X Ek R 2R
o & F (ArimaOpto) 23k % - 2w A f A > TG HT E P DF -
BpanTH wIgd o ;;;’gvj g Stanley #7F s i&m kB P AH HD
Les (& 2R Hendr B Bld Avago é_;}ﬁwﬁ%?;ﬁk % & (Lite-on Tech)
WA LIRS SMHAESTRERE e - 8% 5 LED #Ew
6%l Fler L ir d T HEME2ip o LFERETF (Everlight) #5 =
BLED #5450 A il ~ RS A R H - SEP ~ 3 ¥ LED B B
AFAPRTH e ST A % LED HERD £ FfoR L LB PR > ¥ 5] 23k
710 * BRF -

%?,2334

==

p

i

T

7

R

\4

]
heg

I

(=) #FELED #pmwl

zf;[eil LED Z ¥ # Bt v+ F - p A2 Y R S E2W5 =% LCE &
4 # LED>p 2002 =424 ¥ ~ £ @ * GaN x LED ¥ 53 = & 1 %+ Lk,
L ~TFT-LCD p Z# S+ did T 55K LED A X3 E - P iz W E £ LED
YTHEH AR EADSTF = 2T (SEMCO) ~ LG Innotek ~ Epivally ~
Epiplus 5 # #5 % #ii",ﬁ%; % ~LG ¢ » 5 NiNex ~ ITSWell % g7 ; LED 3% 0] 3
= % ~ LG ~ Seoul Semiconductor ~ NiNex ~ AUK(:£ & <) ~ LumiMicro ~ LUXPIA
AU ERGB = S~ ke bds 4 b k4o N ko R A ATF A A A o
Wi Rk A FRE ¢ (KOPTI) sz > 55 B LED 4p B i 38 © i 304 Fo
FIOt gE RFCRF S kW & 2 LED Valley -

SRAEFEPN 2 $ LED kR (B 3-9) %A 2 75 4 7% LCD-TV
BLU XA # i REE ha RAL B LHE N LED 2 RE AL P AEfaD & o
v . Seoul Semiconductor #% #&4x » NB * # k- &5 — e - 12T f§ 4 Seoul

Semiconductor = # o

UV (xgagme v ) 2006 & 12 0 7
http://news.big-bit.com/Semiconductor/ChanYeGuanCha/200612111126373940.htm -
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s 1 O
C

|

Ciems T |11 Lsgen

SEOUL SEMICONDUCTOR

eoe 2 | 4
CTL SAEJINOMP W LOMIVICTD

SAMSUNG
W ELECTRO-MECHANICS @-) @ LG Innotek

B 3-9 -~ §2 ® LED p ¢ # 3£ 4d (Daiwa)
(1) Seoul Semiconductor (Seoul Semi.)*®-# B & ~ LED 3% it

Seoul Semi.= = 3+ 1987 # -2 2 4 & > % 5| LED 3% # 5> ¢ 35 Dot matrix -
display ~ high power LED ~SMD LED ~UV ~IRLED - > % & W # <~ LED 35 °
P Seoul Semi. ¥ ] ~ M E P A SR K Y EE > Z oD E K16 BE Y
FERA L O T2 AT w2010 & 0% oW B F T B e 70%- Seoul Semi.
% 2006 & 3§ fc = & 421 50-609% - F 3] 1838 igsr ~ (2502 HiE ~ > 2007 &) -
" LED & &t F ot bl o2 % B LED ¥ Juictgs £ 4 L3502 5 LED
¥oleT i 18% - P LED d 2006 £ 10%= & % 2007 # ¢130%-Seoul Semi.
1#73 40%:7 Seoul Optodevice = # B~ € 2 2 AC-LED Yo 4 > ¥ 8 Seoul Semi.
BREPNIRG hB kiR < ER o

(2) 7 WLED #mn

P RAE 23k < 7NB fo Monitor en#iE P s o A TAREG FERT S

fElEEE R B o @ F KRB ies B K _CCFL i& % # 7 LED » 4 gyj-m ®

18 % 8 o 5 gk http://www.seoulsemicon.com/en/

YLED ehsgpde = N 0 Pt n(DC) G A v e - AEERE R LRI in(AC) T BN > T
LED ¥ % & ¥ eh Iifm?u? B Feip 4 110V —‘F,’z 220V R im0 A Z R #* AC e hE hiE
BE -
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WA LED e KA HrR R o 8¢ WP @ LED a9t v BB BAARP b
>¢ WLED * £ c767% ~ £ #{- LCD # £k & & 31% ~ — SR ik 2% - 7k
P ant bl B g o - 6 %5 2008 #iF - 2010 & A 2 TengEye ¢ FHRARP
Gt BT K4 T - S LED R B ARM T Hfed kRS B0 S B
FEEC » 33 LED a3 T\Hﬁ ARF K Y R F RS R o P
® LED #= 3 %,3’]‘#20 #4000 o HP P L EGE04 O HELE
% 1000 4~ %~ LED #Eﬁ%ﬁ%? i % 3000 4~ %> 2006 & » ¥ W LED 2 ¥ % & &
FF 1055 H AL AW, HY 42 E 2 EE BT R4 Ao

PORRE DI AR TR A PR RE S AR RGN T2 % 3A R
muﬁvﬁﬂ;;’@ﬁ%ﬁ§g~&gr—ﬁﬁmg’g@&QApgﬁ%g
YRR AR e e s o Y MLED A EFERT 0 Tk ERLG [RRE
g?ﬂ&a%m

(1) P A BAEHF2 ¥R AHIE dud £ fEFas i

e s SR T VA %;L]:;;i N LN L L - SN G ;%‘—*t—k N ?’v\%é#
WA ERF I Z A4 LT BFRfiei » 52 AL EREEE L &
(GaN) LED 4 cra= 4 » ¥ e “4 77 ~ “L 37 B ERp S S
o dod PR EPA{eFEY S X AR R F o PR BFF AR < e
FPAFEE S FEAFLAELR I3 rEM 2 &

(2 ¥ FA L EER L ERSA G

LED $ ¥3i & 25 a4 %> $3790% e 8 ¥ohday s
P E AR R FHATS PR EEMBP A KAH R TR
AP NRIZ AN IAAARE MR AREA T H R A TR oA L E -

202008 & 27 20 p » WP & L 4 F 3 k¥4 Gertrude Neumark Rothschild + % BB % § %
AR ¢ (ITC) #Ax? 3 > fpdr 27k 0 RE £ L4 AR EH L LED fripk A S 4 1
7 % 4] (U.S. Patent No. 5252499 ) » & < ITC 4 ¢ ’3-4 Fefs “337 B AT 0 F ¥ FE s &#Uﬁ% £
fedEk £ 232 20p > FRITC &%= % - ¢ “337 F%ﬁ” Hﬂ}ﬁ‘i‘sﬁ_%%]ﬁ?bﬁf% v @ A
B Nokia~ B Bd s 2R E2 2% > Hi 2 LA I LED 445 0 @ 4 @]4miﬁa\bi
REELTI BEREF R I',@f %qﬁfr/ngp N TR . S REBE
ZzH? o 28 ITC % i #7H : http://www.usitc.gov/ext_relations/news release/2008/er0320ff2.htm o
ﬂ“&rﬂﬁww PR E G L EAMEP A 42006 110 129 0 BT
http://www.quality-sz.com/news/detail-01.asp?1D=44 -

P THAFRERPE AL EWMEP A 4,5 2006 110 129 -
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ST AR RN ES LU SRR SR ¥ LA

Lz d i PAEFRT (GaN o2 \B%%)\J;ﬁ%% (GaN #ha ~ g &) »
PAEH AR (F T HEA) PR PR A ) LEE (B2 @;“)‘
iﬁi&(%%%\@ﬁ&@ﬁ%(GN PHE)  HLEBATET S (3

ERT ) AR A ied (%) %

TR b DR VH R (PhaE s B F) RS AR (GaN that s & R) s R
23 a7 (HE ) e Y T (,@a)\;;w;;.& ¥R EERS ).

LE % GmE L rd AR (GaN chag) s T a mAlk T (GaN thar v By 8 s 4
’;‘%%@;?)\ﬁfﬁ“? (B F)~Br=%T 3 (GaN #hag ~ f #)~ B P EmBT
(HESB*)ABP % (HE - BY) %o

Bopie it LB (GaN A & F) L VREP (¥ R5) 0T
i(ﬁ%%»%fﬁﬁ(wNﬁ Wht) AP AEET (HE-BY) ¥ -

B iR L EREY f X4 Leah G2

EPILEMEP AL £ “EFEot ok Y oHESRT T
BAE P T FEH e ZIFRN T 2 4B

A PR SRR R RTF CRipRT .
Sl ‘5%%'%?:*‘E‘ﬁ?é'%ff‘i%}ﬂwfﬁi~;¢@%$%friﬁé—#b@%?ﬁ%‘—;
Pl E o P~ ¥ TR EA A 48T HLE LR R AN 9
3% L LGS 3B% fer gL 33% hur P EY P gty ) 1%

() ® % LED #pmin
B~ £ R LED 4z = 5 46 B Osram ~ % i Philips Lumileds £ % &
Cree ~ Avago - H ¥ > Osram £ Philips % ¢ &' B k:hsf # 54 > 4> LED &
P4 ERHE o HREPEBEREETEMAGh L 0H  ERE S ER

Bpa TR FRERPEF L EMEP A2 $eh > 2006 110 12 9 -
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FOERER N I T KSR o Avagol Rl A ARG R Y WA ST Ep D o
Cree AT » @ & B % B Fihiefried Lo HEL f 2% o

(1) Osram -v sk LED 4f 3 2~ {¥ 22 Nichia fp fufrens =

Osram 5 23f % = ~ B o = 220 1919 # > &~ 3 L 5 Siemens AG »

BIVEARA L > 2 K47 4216 36,000 L B 1 FiRS 1906 & xp > 3
Panhak A8 R e BB A E R f—-ﬁii — oOsram = G~ B @ Ly

CPREFBESZ-BRPASRDZFHLIP  HA R 7 - BRP T2 RP -
ZETBEEL CHBRHAZ R v RLERZ Bk R - 2005 £ B G
%‘Eé 3 43 w0 At At £ e Osram Sylvania Inc. 2 2 f* ~ @ F W BP
I3t 2006 & T;‘rf‘k 20 Bwc g £35 (43%) o ¥ ¢b > Osram Opto Semiconductors
GmbH 24 &2 2 LED P & & 3383 g & Regensburg > 1 3t 8 &k & 37 ehtg 35 »
*+ 2006 & ?‘[;& 5 &mw ™~ (12%) - Osram ** LED P ehiv & 2_> 2007 & &5 %
& ;e Penang 4§38 Osram ¢0% = & LED # & &3 ® - Osram i1 % 129 § % ~
A FEI B 2008 E A H o e PEIEA AL A A S Rl By o Osram FEE ¥ 14
B4 50% 2 AR MBEHAKRENBP oF Ko T2 25 @& Nichia
4 A

(2) Philips Lumileds®

Lumileds & % % & % (Hewlett-Packard) % & ¥%F > *t 1990 # B 4~ Philips
£ EE LED-1999 # A £ H]A 35 27 > XM/ FA 7% L4 Agilent
Tech. » 1999 # 11 * Agilent Tech.#-pt sk 3 3R = & ¥ Philips & % Lumileds -
*+ 2005 & & > Philips 12 9.5 g # =~ J& ¥ Agilent Tech. & Lumileds 47% <% i> » @
$F 96.5%:% 4 - 2007 £ 1 7 > Philips & % 2 800 ¥ # ~ | T #1481 3.5%%
> JEE 2% Mehdrd] o Lumileds #7438t £ ® San Jose > 1 i 30§ kd &

#Avago »+ 2005 # 12 * 2 p & = » d Kohlberg Kravis Roberts & Co.(KKR){r Silver Lake Partners
o] 14 7%+ 2005 & 8 * 15 Pyimi1266@mE~ > HAHELIHEGHELENE SE ENZF
LRI E A B LEM NP RIS NR A E F Y Bt 0 B
5500 # 8 i A& L EB*EARfrF MEG -1 E TS P PR IR FRCTIHRERR
AR e R R H AT MEE S RGP E R G R Ef’ <4 ASIC ~ £ 5 &
RPIBIc@S 5B EEAAR - B G o0 3 Lo s =

% 4 8, T QOsram expands LED chip capacity in Malaysia, Germany | > ledsmagazine #7# -
http://www.ledsmagazine.com/news/4/4/32 -

% Royal Philips Electronics £ 2zt b+ chg + 272 - » He 3 BP ~ 3 ¥ i;‘: \ 'J~ R X
By 5’,51%‘ AR PBRARTENRTI AT EFE o RPEEL 2 A R REAR
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eitg 33 0 2006 # LED ¥ £98.9 3.2 mw =

$o & LEDRM
(=) 2>x%LEDmRMI3

BIF RO R B R PR Tk B
S5 RIRECTR B2 6 i AT E AL £ B G R
MR R o R RIERFF ARG AR E o RM Y e D Lfé}_ﬂ@
ERE T E 19% F!#gﬂ #34 % 1% Freedonia Group™4% £ #; 1} > 2006 & 2 3% f&
Mg 1020 mE o He kRik 14 2B 5 2107 HAP I EEAZE - Lk

Tk U E E 35%hEAF L A E Kb E > 1 2011 & #E ] 250 B E L o T R
PR & é_f,ﬁ_ﬁ’”"i{’_ » KR b 20% - & EEE 35% i BB 28% -~ B
5% i) 42T 5 A5 9% - LED #4 3% -

World market

Automotive &
Lighting Spec.Lighting
Electronics APPlications
9% 5%

LED Components

3% Professional
Luminaires
35%
Lamps |
20%

Consumer
Luminaires
28%

Bl 3-10~ M A & % A B2

T ARG R AR YT = B YRS §(COP3)* 1997 # 12 7 1 p ~11 p fp L S48
VR A S rn’;;ir;‘* » 32005 & 2% 16 p VA ke

% FreedoniaGroup 2 # % £ WM& £ R o477 £ % 5 42 1985 & o & & 145428 100
A ESTIRL 7 VH % 500 + (Fortune 500) " F 426 9 *enf ¥ @ * H A {73R4 o 2 P ey

http.//www.freedomaqroup com/ -

° Rene van Schooten > " Lighting: Growth in Luminaires , » Lighting and Innovation Analysts’Day ;#

#-F 44 > September 28, 2007 -
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B Gk 2T R A E R b FRE D AL IR LR A

W ood WA T e R 7% 0 Al 4L 2ok 300 R o ¥ b 0 g FIRCS o 4

TORP ELCHRP Y TR B K 14% 0 6 HOERM D K M R

TR EDFEL RD ARP LR friRs A B @ @R

G R AEH A S AR R AR R e S o T R R SR R R - B

BE i B HEPR R 3413 2007 E o b F G o0 do kR EFF % 0 E

F| 2012 # o W E Wb 80 HHRE A MIE ko T A B AR 40 %
HFitg oo

R A

4037 2rhrcrd 4l it (A KR)
- 2al 2010 EiR A o6 g
K 2010 E iR ¥ 5 gE
de gL 2012 & A8 G e
% ¥ 5 2012 & # % 0 g
" E 2010 & 3 > 2N * &5 A R K
ix %+ 2015 & # * 30% LED pe
SRk P Hme gt LED B 0 2012 # Rig ik o 4%
P H * % 10 # pogiR e AE > i D] 2010 & BRPE T 50%
p & B RE AT UG S F g T e LED B8 a0 B B

At E i ARE T > LED 2 RP R chE B TR RNk PR IR
FE R FCR Y P F AR 2R LED B2 B E 0 4 e LED B R
g B ieATe & 3-10 I A RELRP EE p eri Ay kg Btk A B R
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#39- LHG L LEDBPF#H & (IMW) (R3bv )

] 7%.2002 # 2005 +# 2007 & 2008 +# 2010 & 2012 # 2012 & 2013 & 2020 &
iR 25 75 100 150 150 200

p & 120

®E

o 3 50-75 100

i K 80 130

¢ R 100 150-200

MERLEEMERE B REARL ) PP ks F i A kR H

2002 & v kg ke g 25 Im/W (B~ o) 2% &~ Mk kRS H) 0 2007 £ v Sk

F 75 IM/W(B~ o 8%%) » 2010 & v k¥ ks 100 Im/W > 2012 & v k3

Erxd 150 Im/W(E~ & 3§ k%) » 2020 # v k3 k»xd 200 Im/W(E~ & >3k

)e B oav 2008 E o FF S0t e kg kg 100 Im/W o e 1 & 9 NTD 0.81/Im »

e Z %2 NTD 0.3/Im 45 e LED & ac 444 » 7 &2~ — L3 ¥ BP > @ P
B R P S A (4o LED B % - i ) o

%3115 >3 LED Himr 34 FeimE MERE P A 2
H 0P A T2l ket ﬂJ3 ViR TGaN L EREE L gl [ dast
00 R TRRE R e P 1 TRy AP RRB
FEedd o A E L REE KT R B L L R

Fooipk
N e L e

Ay
23

Vppsp A2l 2 k342002 RSP AT ARG UHTES LIS ARRSE
Mo LB P A LED Fo il dw o B MBS L L o e MR R G S 5
BT 5§ thet LED 82K = % A fupkes LED @ % » v~ 3 H o

ogop ML;*; 2 BRITE/ EURAM-3 program + 42428 v sk LED ehjg* o #4326 B+ 2 ¢
(LSTM ~ ;2 @zjw"' 4 £ 2 7 -CRHEA-CNRS -~ it ¥ j L 2 # -Epichem ~ MOCVD % # 2 &
-Aiixtron- g;”* % & %l:¢ 2 @ -Thomson-CSF~ i i -Philips)f- 2 i « & (3 B-Surrey~ § § 7 -Aveiro)
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LED * kB~ B sippp i cngd BAB% > P 951 B XU RS A A b LEDBRPPRE 220> & 2R 2R
m AP EEH T ko F)pt LED - SERRPE R H-1v A < > 1 H 'Iiﬁéﬂg SRAPRT B M HRP S Bdo BES AF H LED B E

HEE IR %E (LED £ %—FP—R—L%ZgL #H1% (LED 2 x > ~mtad) 4 k% (LED 2i55+4) > 4% (LED 3% % » &
UV~ IR Aitpp Ee (£3 4— ~ L LED ;}F]ra, el ui) y dAEHR B EE (,m;]% ~ B kR o LED A v}i!;y%\—r 9
s+ » % 6W LED ¥ 3% i 900 Im » ?"’150|m/W’ N R A (A dodR S & S~ #EFEE s A) LED 4 BBk 2 I;E.ffﬂ °

% 3-11~ & * 1000 -] P52 i %% fgs LED fep 2 41t . (Daiwa)

Incandescent Halogen Fluorescent Compact fluorescent LED-2007 LED-2012
A A=
© &’
Initial lamp cost (US$) 05 15 4 5] 18 7
Output (Im) 900 900 a00 900 900 800
Lamp power (W) 75 30 11 15 12 6
Efficacy (Im/W) 12 30 85 60 75 150
Lifespan (hrs) 1,000 3,000 10,000 10,000 20,000 100,000
Electricity consumption for 10,000 hrs (kWh) 750 300 106 150 120 60
Cost of electricity @0USS0.1/kWh(US$) 75 30 1 15 12 6
Cost of lamp (US$) b 5 4 5 18 7
Lamp replacement cost @US$8 (US$) 80 27 8 8 8 8
Total ownership cost (US$) 160 62 23 28 38 21

Source: Daiwa
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¥ Rene van Schooten » " Lighting: Growth in Luminaires ;- Lighting and Innovation Analysts’Day ;# -
7L > September 28, 2007 -
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