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Studying on Patent Analysis of Light emitting industry-An

Empirical study of backlight source for LCD TV

Abstract

Intellectual Property management becomes an important issue for business
management in the age of knowledge-based economy. It is an indicator concerning
the evaluation on potential competency of a country, government or industry.
Management of Patent, which is deeply involved with technology innovation ability,
is especially highlighted. Patent information, among many evaluation methods for
industrial development, is used as reference for business management and strategy in
recent years. Hence, patent analysis become an important tool for industry. High-tech
industry depend on patent analysis to mirror updated technology development while
policy makers take it to evaluate R&D results and direct technology developments.
Therefore, it is significant for Taiwan LED industry to know updated technology
developments and make business strategy through patent information, other than the
R&D investments and accumulation of patent barriers.

Thus, this thesis focuses on the patent strategy in LED industry, specifically on
the case study of white LEDs applied in large LCD Backlights. The research will
follow the IPR theory (Intellectual Resource Planning) to analyze intellectual property
from the perspective of industrial structure. IP management should be built upon the
interconnection of industries and is highly involved with the industrial supply chain
and value chain. IP management need to systematically intertwines intellectual
property and every aspect in industrial management to develop intangible assets of a
value equal to or higher than tangible assets.

The research begins with the construction of supply chain in LED industry
through patent analysis on the technology of leading companies to provide a clear
picture of the current status of technology and patent mapping. Such research can

provide information as follows:
iii
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1. Market plan

Patent search will show different companies’ technology distribution and
positions in the supply chain. It can offer a better understanding for leading
companies’ technology and products as well as possible new competitors and
potential niche in the market.

2. Patent map

Patent search will show the date and area of patent applications of different
companies. Through a geographical and historical analysis, the patent map and
technology development of different companies in the supply chain can be revealed.
Besides, the thesis will focus on R&D problems in LED industry, for example,
technology to increase extraction efficiency. The research will search patents of the
leading companies and integrate industry survey and patent analysis to construct a
LED patent analysis database. Through offering complete industrial and patent
information in LED industry, the research can provide a reference for domestic
companies to develop technology and patent strategy.

The thesis will combine the industrial chain research and patent analysis in LED
industry, further elaborating the patent and technology matrix analysis on the leading
companies. It will propose some patent tactics for Taiwan LED companies to fully
utilize every aspect of intellectual property to construct a global strategy. A complete
patent map can offer better protection against international enterprises and achieve a

preferable position in the market.
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1907 |H.J.Round® Electroluminescence-blue light emission from SiC
1932 |W.C. Jonson et.Al. Gallium Nitride (GaN) synthesized

1936 |Destriau ZnS

1962 |J.I. 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

% Round, H.J.(1907).

” Holonyak, Jr. N., and Bevacqua, S.F.(1962).

Junction” Appl. Phys. Lett. 1, 82.
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1965 Thomas Hopefield Isoelectronic traps due to N in GaP
Forsch(PRL)

1969 H.M.Manasevit and MOCVD(GaAs )-initial studies
W.1.Simpson

1971  |3.1. Pankove et.al.?® Blue light emission from GaN (MIS diode)

1978  |R. D. Dupuis, P. D. Dapkus |Multi quantum Well (MQW) laser

1983 |Ray et al (JAP) Properties of ITO thin films prepared

1989 |Amano (JAP)? MOCVD in GaN)

1992 |Akasaki (JAP)® IC_;(;VIQI/-Energy Electron-Beam Irradiation, LEEBI in

1993 |S.Nakamura (JAP)* GaN blue LED

1995 |S.Nakamura (JAP)®? InGaN blue LED

2001 Erchak Joannopoulos et al 2D photonic crystal in a semiconductor LED
(APL)
Jeon (APL) GaN LED utilizing tunnel contact junctions

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

2004 |Fischer et al (ALP) RT DC operation of 290nm LEDs with mW power
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1907 % FRound % = 7% 11SiC LED(# % = #&8)  $ = 25410V %/ »
AR R R SRk < 10324 £ MW.C. Jonson & 4k & &

* Pankove, JI., Miller E.A., and Berkeyheiser J.E.(1971a). “ Electroluminescence in GaN” T.
Luminescence 4, 63.
Pankove, J.I., Miller E.A., and Berkeyheiser J.E.(1971b). “GaN Electroluminescence Diodes’ RCA
Review 32, 383.
¥ Amano, H., Kito, M., Hiramastu K., and Akasaki I. (1989). “P-type Conduction in Me-doped GaN
Treated with Low-energy Electron Beam Irradiation(LEEBI)” Jpn. J. Appl. Phys. 28, L2112.
¥ Akasaki, L, Amano, H., Ttoh, K., Koide, N., and Manabe K.(1992). “GaN Based UV/blue Light-Lighting
Devices GaAs and Related Compounds Conference, Inst. Phys. Conf. Ser. 129, 851.
* Nakamura, S., Senoh M., and Mukai T.(1993). “ P-GaN/n-InGaN/n-GaN Double-Heterostructure
Blue-Light-Emitting Diodes” Jpn. J. Appl. Phys. 32, LS.
* Nakamura, S., Senoh M., Iwasa N., and Nagahama S.(1995). High-Brightness InGaN Blue, Green, and
Yellow -Light-Emitting Diodes with Quantum Well Structures ~”  Jpn. J. Appl. Phys. 34, L797.
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1. GaAsP-g# v 4 LED (IM-V &) =

GaAs <Py ¥ 11 1% i ¢ (X=0.4-655nm )% - ( X=0.85-590nm )~ #( X=0.75
610nm) ~ ¥ J (X=1-555-565nm) 4 k- f&#l - H& < % b &b d LEDIR R
* GaAsHizA Y @ F ~fE % ¢ LEDR] I GaP 5 fhim 0 ¥ 02§ 4p i 8 2 £ % (VPE)

Edod 2GaPRAWZ i HRE Rz B T HE kAT GaPA
FHGP o P Az

)
=

K 7 g AR TeRdT o @ GaASyePogkz K 2 it £ R GaASAL
Flatrg 2k g AR AR AT o B T 4rGaASP & GaP 2 3 ko

4
FZ
¥ o

2. AlGaAs-# i“ 4845 % % B = ¢ LED (II-V *%)

BT LED ORIl - [SRAVREI 8 (GaAsP : GaAsP/GaAs » S A= 660nm & VPE) » i
(8 (GaP: GaP (Zn»> 0) §L4 1= 690nm » LPE) 57 €1 LED §% /5 FHI= 58 5 o 4R » T GaAsP
U R Shg

Al

TR % H LSS SR L ) GaP
T4 BT R P 4 EOEA 5 o o) | AR LED fORLREES o | Ul A0 T JROfe 1
;{54 °

I:I

21



CEE SN Y5

P Bt g &R sd LEDSA 51 & § ¢ A AIGaAs fEH L il & ¢h
Ak LPEHAFL A o d 2PAIGaASE A FerbE s BT 0 B SR F R T T ey
B g T T AR E AR AIGAASE & K 0 7 B T R g
krrF o FHF LI AB T RARB AV NS U T RE AR DA S Ao
FDAHDE S QARRE g
3. AlGalnP-g4 it 4845 471 ED (II-V %)

d 2 AIGaINP ¥ ks B fi 2 A 1F e B &4 > F] 11 LPE % £ AlGalnP »

o

l\‘

har g Rendpdl AR g FIEL o T BT F & B F ApR &2 (MOVPE or
MOCVD):» & &+ d 8z (MBE) k=& » g %572 F3LPE > 4847 ~
FARZ B eha i GBS -U Ak o BT s R ALY F7 £ 0 £ 4t MOVPE
B3R o vEA e BEEL A SRE S EA SRR P wAIGalnP
Frugh s kA e 2 AlGalnP#lig 2 LEDA £ B jbiigepf » Hipft o 4 50
Eﬁ\@ﬁﬁ%ﬁﬁ%’éﬁiiﬁﬁg%ﬁfﬁo#ﬁa%mmgﬁﬁﬁ%
} #AIGaINP > = ¢ =ojzd AlGalnP =73 diengh o sk > @ H R & F5 i > Ft %
AlGalnP LED - ,mkpﬁr,{ FrFLIOMBEZIRECHEIZF M
(1) &AIGalnPE AT > & & - 3 K F stipte - A7 B0 TR A R
Foor £ 2 ke FE S b F AR 35wk EIREF R RSP D
(2) 2P- AlGalnPk + = & - %72 s kr B 5 2 T M P REC
(Current Spreading Layer) k 4r %% % & #§ °
(3) 72 =& ¢ LED2 DDHEZHE »
4. SiC-p it &7 T4 3 k- &% (V%)
pand B8 ITES LEDH L 2 A1 7 (SIC)~ § 45 (GaN )~ &2 1t 4 (ZnS)
Zpmitdr (ZnSe) it E B FRERLF OHE > By S/ F HAL o F
TR R e T3 N E ULPER A E o g R HR R T 7 E12med r B R
B H @ FERLEDZ 2 R s K o
5.ZnSe-7 v £ EEJ # k- &4 (I-VI*%)
i@ * MOCVDAMBE® 7 11 {%% 3 ¥ & 15 ¥ B2t ¥ ™ feenGaAs t £ )
S AR D B e @ A S epinge s 48 I 4 LEDj: i * MOCVDE =
2E LR RSN m I B D f%i o SreaPimit &l k Kfiv, H
-

v N;“] I:T‘%'U it '—!E:F =3 HB ‘% L—%:Fﬁ’( vy e '7/{ i = £ P’qll mEU it é—f-F BE Q t—"_fﬁﬁ;&
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SEiE R T AR o ot if TR TS S S gum L 4 LED o

6.GaN-F * 45 ¢ LED & InGaN—# i 4Fk; 8 2 & £¢ LED (IM-V %) *

GaN#k * E&F 7 (Sapphire) ¥ 5 f4x » & * £IRTPFHEF it (two flow)
MOCVD » * *:GaNehi & 2 £ » T e 26 * GaNi¥ 5 3 ek e fd > 254 4 5
PR e T e enh AL o £ F IR Y B L enfldz > R AGaNg & PR i ek
e 37 H/BRAETP-GaN/N-InGaN BER 4 > st prorg dienfFé Xl &
L440nm > R H B R DA F S ket g r bk w o

7.InGaN-§ i éFps R A R E% ¢ LED (II-V %)
bt ? g AR FES InGaN LED > o 08 w3 Diask X g7 0 10 A g * b

LA EGEY o F EN o P HE LR kg hInGaN e shing B e o i 2o

#InGaN% 2 B % ¢ LED ¥ anlng B34 pF » &2 ik £ 1 35500nmh
S F¢LED RFE T A SR K B TR o L7 kA Mg ¢ R L
* RS kRt B4 (F13-9) 0 &N-InGaN#P-AlGaNfF £ 4 £ - & 7
$3¢ 0 W20A 2In,Ga,NE - 3 2 2o ks itk £agdn 7 £ (3
Fepgpd P Bz A B2 k) N IESQWE 2B E¢ (x=02) &4
(x=0.43)~ § ¢ ~ % ¢ (x=0.09) LED > i & A %] % 450nm ~ 525nm ~ 590nm4r

400nm o A5 A LED7 Ik ¢ 2 ks @2 B % o

e AREORI ORI ISRLA | 4 ¢ ST (Shuji Nakamura) = FPT -
¥ [EELETI9H IR |V LED gl 055 1R (1000med ) »
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EEE S
% 5LED % sk d 2 g skagsk
External Luminous
Material Color of  Peak | Band Cuantum Efficacy
System Emission  {nm)  Gap Type Structure® Efficlency (%) (Im/W)
Gads, Py Deep Red  &50 Direct H| 0.2 0.15
MeGaksy 1sPa a5 Red 630  Indirect HI 0.7 1
MN:GaAs, 4P 56 Yellmw 585  Indirect H] 0.2 1
CaP Creen 555 Indirect Hj 0.1 0.6
rGaP Yellow-Creen 565 Indirect HJ 0.4 2.5
Zn,O:CaP Deep Red 700  Indirect HJ 2 0.4
AlCaAs Red 650 Direct 5H 4 2
e " OH & 4
e " DH-TS 1a 8
AlGalnP Red 636 Direct DH-TS 24 35.5
Red 632 " MACN-TS 32 737
Orange-Red 820 " DH & 20
Orange  &10 " TIP-MOW-TS =30 102.0
{100mA)
Orange  &07 " DH-TS - 50.3
Orange 598 " TIP-MOW-TS =35 & (100mA)
Amber 590 " DH-TS 10 40
Yellow 585 " OH 5 20
Yellow-Creen 570 " DH-TS 2 14
Creen 525 " SOMLTS 6.3 18
Blue 450 " SOMWMLTS a1 2
SiC Blue 470 Indirect H| 0.02 0.04
InGard Cireen 570 Direct DH-TS 2 14
Cireen 520 " SOMLTS 11.6 30
Blue 450 " i 1.2 5
L 371 " ? 7.5 A
Zn,5ilnGaM Creen 517 Direct DH-TS 2.6 6.5
Blue 450 " DH-TS 5.5 50
InTese Creen 512 Direct SOWS.3 (10mA) 17 {10mA)
ZnCdse Blue 489  Direct MOW 1.3 (10mA) 1.6(10ma)

F# k& : Optoelectronics Industry Development Association

(=) #HER&H
1. LED 425 %
LED #f % enie® F -0t 313 5] LED & * ehT 4t > e ¥ %3 LED &%

P EEPT R R REF T o LiFA2 LED Bt A5 0 3 ot
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Red s g N BT Rl FokarF X E > 1 LED #EAEA BT
Lamp-LED ~ TOP-LED - Side-LED ~ SMD-LED - Flip Chip-LED - High-Power-LED -
B 4FES N o WL B E A ES A AT

(1) Lamp3]-LED (% #;*LED):

Lamp-LED % % % 35 2. 3 3 LED » # 4+ * B 415> X @4tz
AL G LED S AR N i~ R TR F A 0 SRS BB HF O LED L % 0 o
Wefa® RIEF PR K 0 B LED S Y mapd T o d g E 2
PCRIL I PO I - RS0 P AT B
(2) SMD4]-LED ( % & %-%LED):

pb % LED Fpb* Mt & & SMT 4e 1> H 7 ec X LED* 2 B L & ~
THERESVAEERA - Wi N AR {dEPCB ok S 1 - # F
BEATRE L RE M 246 LED * £ 0 0 P end S K fed R NE
—}é‘ o
(3) Side-LED ( ] £ LED)

WA LED# %Y - BEBT L Rlo FkitE o £ * LEDIT 2 LCD (i & &
TRz F kKR CEFLEDS R G FEEZ L e g kipk o 4 ¥ @ LCDF &
HRIEG o K A MK > 2 T AT RS F RGP o e E Aok
FH X o RLumileds s & # Pk BHir ek 3t 0 Bk o L GILED o A1 * F S R
BRFELRE s A3 # FLEDREY Ak & v LCDF kfie b -

(4) TOP-LED (75384 % LED)

TEING KLEDH LF Reph H NSk R B R S H gL e
PDA A % &k fi 3y 7 %

(5) Flip Chip-LED ( % & LED)

LED2 & & 3t X R £ PCBAY 25 7 s 5734 > 3 hr - Rl & B 53
Ffh K A BA R RSB DT LHFLDETHE I ZETH T LT A DR
Bt AR ASHESLEDS P E L BT H 2 - RlhE BT A
H - LEDS 7 et &2 f B d fl* s u B A ie T H TR L
2 EBLEDS P e v T3t en- RlEA G BB VEPH T O ZHYELE
- R eAL Rk ot & BT I e TR E R B R R
(6) High-Power-LED ( & # &% LED)
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F A 1 F PRt F 4 LED f ¥ 0 MBI 4B R MG aTend

S A LED B et o VY M IEF 3 AN DA
R N AR &g*}:’f;ﬁ;’ﬁﬂ“ TR H Aiﬂjaif%é’fﬁ’—lfr@] 10 #7571 >

WAiEATEE TR AT KR o KRR B afage

BiEap Mo E LY

e
PRSP B p B3 BRI FREFER 2 7 § IR
FHRG REHEY BAsY REERA IR EN S LEF LESENARE

Light Emitted Forward

Plastic Lens

Silicone
Encapsulent

InGaN
Semiconductol
Flip Chip

Solder Connection

Reflector Cup

Heatsink Slug

W1 10  # % LED 3£ 24

2. AP E B

LED% - # & & 1R £ 1968 % » 1 £ ¢ i20MALED ki £ 7 5 F 42 %

SRE s AR R k2% 4 0LIMW e @ P F G - fEkd 5 650nmehizd ko 70

WA TR e B K LMW B d & AT d S Bd fog d o

o pa E

FATH AL P fok s F 0 B BLEDR R et Ffokid £ AR H 4 o

Bk - HLEDehSRd T i 520 mA o 3|7 208 £ 90# > - ARELZ G A

&7 eALED % R enggds T ik 3 4 F150-7T0mA > A R7A] + #

4 K LED e 7 ok 7

300-500 mA - 351996 # v K LED=vF B = 5 » & (FLED R * j& 8 % enikiilg

THAuwRPEHFLED GRS H o

-~

L . e s s
“TF db l;l,r/} P L RE

Y

AREE TR TREEY SR

G GTH 40 0 LEDehg S Ies B3 ST AT o 6% B chesB A 4t 2 2P

" RIS LY O
BT R R R 5

M

£ MUTHEPSERDRIAL S » 2 BB R R 5917
%ﬁﬂﬁ“ RGP R LED B2 AT
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EEE S

b B & T 47 3)%(4eSMD ~ HB LED) ¢ % & 4 (Multi-Chips) 3t %= 5% ; # 56
gid B H M F(H20mA)HE B 2 1AHE 7 FLED o H 3fLED chrb £ T B fE
0.1W# % 2 IW ~ 3W 2 5W 12 + 5 @ LED#f 2 # s2 eh4t 2 d<(Thermal Resustance)
Bl d 5 8 :9250~350K/W 55 14 3 TRt e[ 3EK/WIL T o B KRR B 8 54 K g
<o Eu L FERE RS BN Ko HLEDH SRS A F T E ol
HER D AT LB & Ko 37 F s RH AR B kg F
R G ORTEORE R GE T AR .

BI119757 5 LED#f 52 3% cri  fopilrie ) a4z - B ° 2 (a) 5 @ sudfd i
3% (0) 5 SMDE 5 > ()5 a2 # S HaZE 45 > () ftc 5 (€) 5 & & i

,aa

TEAE K o M a6 Laed A g A(Piranha) 5 Hewlett = 7 #73% d1 e~ 44 4. 3

-\r’t

=

(Barracuda) &_Lumileds = & #7 4 ) ~ 4F % 4| (Dragon)SMT 31 % £ % & ¥ % 2
(OSRAM )2 @ @it A1 env 3 i KA e (25KIW) - fy B & 4 a8 v 4k il
#% o d SWLEDHfIFhiE S 0 AR~ HF R 2 MEEL KB 0 £ H E A IFHB
ORE TR G PRH TR I g 2 S LED A B ey 1 Ft

i

LED fedf } ek At e 24 e & o

250 — .\250 K/W —

C Chip N

& b R ]
2 200 — % —
2 [ ;
= k= (a) \\ -
[+ - \ -
g 190F 125 K/W §
§ [ ., ]
2 - e Heatsmk Printed -
[ == Wi —
S - M circuit e
s C (b) & 75 KW @ board ]
= C _l QQ L ¢ ﬁ E a ]
L xtende P8g SoUISK/W i

= lead frame () I 0 S~Ngo_______ 6 K/W <5K/W

0_ | 2 | | \*_ _—_- ————— ) z____'-
1970 1995 1997 1999 2001 > 2005

o kAR www.LightEmittingDiodes.org

W 11 LED #2358 fe g i&

SR zt%ﬁ/iﬁ*éﬁlﬁ SR [EPNERSHTOT LED B o pUEL ISR 2 B
HERELAS | F%’Jf\ (SN li

I 1 g5 LED HlIf 5 LR IFI (& F[ %@zzﬂ,ﬂfg&gﬁ(PCB Ceramic £7) Fi > F{7l
[T :q%ﬂ RS~ 557 SRR T R LRt | 2 % - T e 2 R R SR e
P E R S e > RS ﬁ\ﬂf‘ﬁw% HOHRE -

38?&4'* B http://www.eettaiwan.com/ART_8800491547_40702_NP_ed36041b.HTM
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ZHa 5 0 < FLEDI K MeERive £
(1) MoA e K i
LED #&#1E3 & & 54 (AR AF SR Y ) PSR EfoRk 6 #re o
FR A i f]?u{& e PAAEE > T BEIECR T > FIRE T
Lo K HCRAFE MR - 4 (dodE &) B Z (4o Al203 5 AIN
SiC) fr4f & #4142 % - 4 Nichia = 2 ¢h% = % LED 4 * CuW &gk > # 1mm
i & E A CUW Zr b 00 ML 0 0 8 ke I {oax s S Lamina
Ceramics = @ Pl 7 M L' ER L & BHAF g L WUF gL AL
5 LED f H eI AF RS- LED B P AFERE R A - A2 d 30

GAFI RS LR FTRETR RS TR SHR TR 7 O R
%ﬁ’ﬁfﬁ*ﬁﬁﬁ%$$’ﬁ%a¢’+%ﬁﬂ*ﬁﬁw%’a«ﬁ LED
EAE o TR & ALE Curmilk 2 R AR E ERAM BB IF 4 1

Z AW (AIN & AIR03) fe¥ 7k (Cu) ABF BB R T'EEm & 23 & * 3%
EE O FIMEBMBRE CRAEF CBHER o 2 §itim (AIN) R EF G
160W/mk > £ 929% k Bic i 4.0x10—6/°C (&2 #7 e g3k % #1c 3.2x10—6/C4p % ) »

B TR R BITHFAAHRE OGP R (EIHE) 2R
[l N SE SN R »,s PR 1 R F AR G endf 4 o 30 Bk o g
oI E Fo BT EFBRRE K B2 T8 - AR R #
B ¥ * B e KTk F B oR A o A e TR G B 3T
AR A ) RN E R PR RN M 0 Bt # FLED# R
vRTIREIEY o S ARE o
(3) & * 4t & (Wafer bonding)

Prdpdo F F AT B OEIT S HE *o(Wafer) Fief7 o 3= 218
Ty > A2 H Baad # (Chip) i».,aiifﬁé"a‘),@mga 4= & (Die bonding)
RUGHEBHPEFHE - P HEFERT LR ALEDAEF A A NFER P
AEE R S B HUNR B E R A HES S foT

GERER R L) SR R

a1
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(% & 5 2 MCM(Multi Chip Module))*

SELA Ced B PRI R TR AL TEY L T P B S
ARG E - B PR AT HFREE o] S PR R LES RS S
R R A R R B R R e B BT R P RS
FeE o Tk A 4 ’,‘L’fﬁ’ff'if NG om ] o B ET N BAr T AR R LR
A f PRI g e PEF LS ARAF P RIAEIRDH P

FRALIREIE ) AR B TR ke itz - o B EDB(AB)R R
TR BACBS P REE Y AR RROT R T LED HER R & P
KIPFEFT > TP ZEHE AT EFHG-FL g e

=~ 2RLEDER &5
(=) pA-277 § 5% -

P&52sRLEDA ¥ i AFD B QG ade B0 S g X Bl E 4
LRl d e P ALEDRF 7JcF % - 4eCitizen~Kodenshi Matsushita~NEC~Nichia
Oki Electric ~ Rohm ~ Sanken ~ Sharp ~ Stanley Electric ~ Toshiba ~ Toyoda Gosei
%07 aGaPAF > G R FRfrT 1 RAALEME S FLEE T KT LA -

1965# % 75 Monsanto?~ (¥ GaAsP/GaAs & & # - % — B & {4 - 1968% = ~
GaAsP LED® ;% F % » B EzLEDE sV F * it % o p & £1970# 4 i& ~ LED4g 3>
AP ERET FHTOEFRIAS T ERY AAT YT F AP a1
P& A LEDRATY § P AT B B AN E R ALEDA £ ovp e o p A op
AL 2IRLEDA ¥R > mbh s g o L H © R Ree

(=) 2#-LED: 8 2% =%

¥ ¥ Bl UOE ~ il ETPIRY NorLux 7] ‘ﬂ[ﬁ'ﬁﬂﬁ“ = ] %W?rﬁtﬂe [ Weﬁ[@ FEEL 1.25
Hopef 99:7“5‘15 ﬂ“ﬁ/‘ HJ [ 2V 0.375 Jf’“{‘ 140 {384 = ;FE ] Hi Y wire
bonding kL i X f{ﬁlf’glmﬁ”ﬁ‘ | B8 BRI A A FFIF[I IT?EF’ ¢%§J’TﬁﬁL['7L
ﬁ@ fiaie | e {L_&fﬁxﬁlﬁ HEE Fﬁ’i, OB - Lamina Ceramics 2 Fil* 2003 ﬁ:#ﬂ“ BE|

;@J [F9E f ;Ff; [SIEVES P2 (LTCC-M)#e et pu sk LED Bﬁ’l /[ [ o A2 2R 2003 =

LI'EI[64|E(Fl ﬁ};ﬁgu«ﬁqpﬁ LED - jjf 4=+ rﬁD«F FIHTE S 2o s P
Jﬁ#lﬁfﬁw ’ %g_ I‘P%’E’i f‘fs‘l*ﬁ} [+ pr,g &Ry LED ﬁJ}ﬂu/’ﬁF}ﬂ B8Rk “‘ﬁﬁjﬂ
FE] 12WF DA OW(F 1ET) °

e Yo

http://csot.acesuppliers.com/meg/meg_1.asp?mgzid=8069932120072329298456958& idxid=7846 - Last

visited 2007/5/20 -
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BEHLSRE el e e P2 B4 £352800f 1L o B AL
PR ERA > A1 B s nlEDEE P o
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KR S ARM R 2 T8 kd 0 S PLEDA £ U R AR E Rk
Jﬁ*%? A A NP EH R A BRSO 2 A o B o HLEDRE %
FREEEP Eephe o ARG AR PESF B LR PR

(2) w4 LED&%“

LEDA ¥ gty TN ER -~ W2 RR S S BRPEEAXFE o g
Philips 2 4¢ ®Osram=- # - m Osram Opto'Z % E LEDX %48 2 2 f @i R &
SLEDEH > PP fd KLEDE {3 6 » "R FR gL hé d o

2% WLEDA ¥ 12 AgilentfrCree i i - @ Cree & fx BEATMI 0 118 > & =
59 LLED® flengtfg+ - 2005287 & 4lif £+ 1 95m % ~ § T Agilent
TechnologieszLumileds Lighting 47%% &> {& » & 41 ¥ LumiledsengF it &) @ i
96.5% » HRAIF Ry R LT BIVE KRG TEE o

(=) i W-faL*> » ~ E TS L

R LED A £ 5 BEdR4# p A2 ¢ B4 4> % & &4 LG Samsung »
LTI E B FOPH N LED A B o f 2002 Eds EFHR LB AR A
£ x4 B GaN & LED fr5 <4857 54 %/ » 440 LED 3 £F < 5 »
GFRLED A X3 BE » 31k L o T E R NEFHERILED § REHE e &
W BT LED 75 A RSB Poe o B LED R 2 BBk e 1 R

TR H s 2006 F 1]

CrmmR ) 006 s 12 ok
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AUK(*% ¢ 3) ~ LumiMicro ~ LUXPIA% » &) & RGB= &g ~ k4 ¥ ks &
R X E ¥ 9 = W=t TN I

AREHAABFE NI FT R E LAY CEBHEF TR Y
I HEG FREREET B P A2 EERY - B A ¥ LCD
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i 0 ¥ P RBRP S HS G L% FE0 0T kipY RS RP L
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PHETRIY V- 3G 0 BARP D Ffod LR F ARSI T IFE 0 1
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Bow P BURE D3 AR BE < APy AR 0 32 A IRA d R Y
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Method for producing a gallium phosphide  |EP654832A1 (1994/10/24 1995/5/24 SHIN-ETSU HANDOTAI

epitaxial wafer

COMPANY LIMITED
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Title Publication | Application Publication Assignee/Applicant Name
Number Date Date

Method for growth of a nitrogen-doped US5985023  |1996/3/22 1999/11/16 Shin-Etsu Handotai Co., Ltd.
gallium phosphide epitaxial layer
Light emitting diode having an improved GaP |US5302839  [1992/7/27 1994/4/12 Shin-Etsu Handotai Co., Ltd.
compound substrate for an epitaxial growth
layer thereon
Epitaxial wafer for a light-emitting diode and |US5986288  |1998/2/25 1999/11/16 Showa Denko K.K.
a light-emitting diode
Epitaxial structure for GaP light-emitting US5895706  |1997/4/17 1999/4/20 Showa Denko K.K.
diode
Epitaxial wafer for GaP pure green US5886369  |1997/11/6 1999/3/23 Showa Denko K.K.
light-emitting diode and GaP pure green
light-emitting diode
Gallium phosphide green light-emitting UsS6144044  |1998/2/17 2000/11/7 Showa Denko K.K.
device
LIGHT EMITTING DIODE AND ITS JP20299495A2|1999/4/16 2000/10/24 SHARP CORP
MANUFACTURE
Method for producing light-emitting diode EP685892A3 [1995/5/31 1998/4/1 SHARP KABUSHIKI KAISHA
Method of manufacturing a light emitting US5707891  [1991/11/26 1998/1/13 Sharp Kabushiki Kaisha
diode
Method of manufacturing a light emitting US5652178  [1995/6/6 1997/7/29 Sharp Kabushiki Kaisha
diode using LPE at different temperatures
Method for producing light-emitting diode US5529938  |1995/5/26 1996/6/25 Sharp Kabushiki Kaisha
Light emitting diode with improved luminous |US5898192  |1996/8/27 1999/4/27 Temic Telefunken
efficiency having a contact structure disposed microelectronic GmbH
on a frosted outer surface
Method of manufacturing green light emitting |[EP350058A2 [1989/7/7 1990/1/10 KABUSHIKI KAISHA

diode

TOSHIBA

N E%BBB '#%‘f#-
(=) HireE f4g

Xz G IR s o g

2 12 (epitaxy and (Gallium nitride) or (Groups 111 and V) or (Indium gallium nitride) or

(@luminum Indium gallium nitride) or (aluminum Indium gallium phosphide)and (light

emitting diode) <in> claims))

BT P

5
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5 ~F L & flic
Toyodo gosei 299
Nichia 255
Rohm 145
Sumitomo Electric 50
p A
SHOWA DENKO 49
Matsushita Electric 23
TOSHIBA 28
Hitach Cable 60
Cree 166
General Electric 51
% ® |GELcore 109
Avago Technologies 27
PHILIPS LUMILEDS LIGHTING 189
¥ |Osram GmbH 116
SAMSUNG 54
ELECTRO-MECHANICS
LG Electronics 20
vy
LG INNOTEK 11
South Epitaxy 11
SEOUL OPTO DEVICE 17
Tekcore 4
o & |Arima 30
Formosa Epitaxy 28

H#-Aor R k2o o @ £ 2 (light emitting diodes) and structure) and ((Junction
structure) or homojunctions or heterojunctions or superlattices or (quantum wells)# % i i+
WEFREDNP AR RE O MR ESEEE USSR 39 AT o kAR AR Y 2 B
PRAFF LT R PR BRI LA RSHEE RASHE ) BT E e
AFTR2 > PN ERR P BEY BRI JHEaE NI EE S 2 B ]5

90 0 wRE FRHET 20 # o AAEEF 178 2 ARABEL S L2 BB
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# =3 LED4FARE & {16 b A4

bR FHER PGB PRS- W20 p 2 L8 & 3203090
Pl A % & Bt 2B GERS LR EBBY ‘éﬂ‘%ﬁi%ﬂ

Cree 27 RIS EEFH R FSHERLESHESEIY iR 7 - B 2p KRpApic
Cree B3 4 & & % 4% 2 %11 - @ Philips Lumileds 7] & & & & i+ < 2 6 ¥
BAlF 5722 %5 oOstam 22 A FRSH P2 F A LR Y s i

B bafrrlz o 4pd o Bk S F 2 B F A RS o

Bt ERIRE Z 2 T4 LE Electronics S EEF X 2 Ag R G S 2
2ZE AR EGR L FYFE e n AOERF G W ErARMAT 2L
ARG B 2P ARG ESHY R e R R DR QIRI RS SHESRT
’L‘fﬁfﬁ AR BEERM B EEAcp A F R RRF B Eﬁ‘m&ﬁ&ﬁn—‘?:ﬁ%
AF LT pAZ BATI RIrRIE PR RS FATRS TR EFE
g o

90



Nichia

Toyodo goesi

PHILIPS LUMILEDS LIGHTING

Cree

Rohm

Osram GmbH

SHOWA DENKO

SUMITOMO ELECTRIC

SAMSUNG ELECTRO-MECHANICS

LG Electronics

Arima

Hitachi Cable

United Epitaxy

LG INNOTEK

Avago Technologies

South Epitaxy

General Electric

SEOUL OPTO DEVICE

Tekcore

Kopin

Total

144

98

87

78

61

53

50

44

42

38

N

f3\

27

25

17

11

10

:
:
:

Multi-quantum well
Hetero structure

W 39 £k g

Double-hetero junction

Superlattice

BB P A A |

Flip chip



$=% LED A A4 & 10 & A 45

I

= HER
> w2 (((Light emitting diode) or lamp) and((packaged or packing) and((Dice or die chip)
and(die bonding) or (wire bonding)or (flip chip bonding) or (lead fram)))) 4 % (light emitting
diode package) (¥ % # & 15 > TRk B %S B 400

Total
211

SAMSUNG ELECTRONICS

Osram 94
SEOUL SEMICONDUCTOR 67
lumileds

(&6

ENRERREE NN

Nichia Corporation

CITIZEN ELECTRON CO LTD

LG INNOTEK

Cree

LG ELECTRONICS

INDUSTRIAL TECHNOLOGY RESEARCH INSTITUTE
LIGHTHOUSE TECHNOLOGY

R0

f;\

MATSUSHITA ELECTRIC IND CO LTD éigé 15
STANLEY ELECTRIC CO LTD \%é/ 15
Everlight Electronics /l\ 11
HARVATEK ;;£< 11

SHARP CORP \1%/ 11
Alti-Electronics ,L\ 6

Avago Technologies >%< 6
FORMOSA EPITAXY ju\ 6

HITACHI CABLE % 6

Chi Mei Optoelectronics | 5
Rohm \2) 4

LUXPIA €)) 3

MITSUBISHI ELECTRIC CORP €); 3
AU OPTRONICS 1

Chunghwa Picture Tubes ; 1

package and  light emitting surface mounting
side view  diode package  and light
emitting diode
W 40 3% BB 11 A

L Ay EERR AR SR & S S A SRl R
BH2Z B G EFREEIEFHE A Osram 27 A KL B{IG R 72F ) o
Lumileds = & $43¢ fuke 22 A 2R Fl2 S F & 5 o gt #b > p & Citizen = & & fu o2
AFAFAL G S WFF IRl 2 d A X BT SHN LED A ¥ 2 T
PIF ST AR Y U BE4EF Package & S T SR L P FHEFE IR R

=
==
B

92



(- ) A= B R £ 2 & B st 2
A B KB e ko PR B HEATIE Y i o AR (((extracted
photoluminescence) or (light extraction)) and((windower layer) or (current spreading) or

(Transparent) or mirron))) & 2 ¥ 2 15 % > T R4 2 2 F R EHMEAYFS > L E A I~

RREERL U HES N o a AR RBENG 0 s AR BRB S L e
MEREST HA LR S BP TR RB TR BP R e F B TR
FA R BHE EREE N E S A HEINAREA A G bonding ~ #5370 ~ 4%
BRE K F e (lens B2 e d)E 0 A FBEHUAF A2 o o
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Total

ARG 121

Mirror 54

Ohmic contact 52

Inclined Surface / Inclined 39
Transparent Layer/Transparent Electrode 22
Flip chip 22

Thin film 16

Current Spreading 16

Textured Interface 4@)@9 D 15

Photonic Crystal (24 @) 7

Transparent Window Layer 4 @\' 5

Transparent Substrate 3

Side offset-angled 5

Bonging 78

BN 31

JEEREE 22

Rt 15

HP TG Cree Avago Osram SAMSUNG Episatar
Nichia Rohm  GELcore PHILIPS  SEOUL LG
W A2#BEBDreFk2 L%
R LT 2L R R R ke
1. Nichia: mgét 52 »30¢ 5 5 B4 B R h 45 @ im R B2 A
PR ke B RIS S ¥ b a bR e o P02 bonding ~ e Ak BT EGR R 2 i
Lt flmE -

2. Toyoda Gosei @ H 17 4 & f%h;{i::sﬁ#a SR NELEMPAN I AR AL 3 AR A
3t o B 4obonding s e Ak B kRS SEFEJIGE o
3. Rohm: i & &4 & WY & f &1l
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$ =% LEDAFARBp 16 At

4, Cree: 2 & ¥ a4 %‘«;{* RS SE=N £ %rii,%..%*}ﬁ_} ¢ ?\;ﬁ—ﬁxigﬂ vom A 2
RIS T
5. GELcore: ® 2 Efl#® % 5 > 1 & 2 BBz &1l
*

6. Avago: # & fl#c® ¥ 3+ o e ik % & (photon crystals) g ¢ ¥ 3
=R

7. Lumileds © &2 & 5k 4 PN HASHEE RS 2T F Rk B4
o 2ot EINA 2 bonding b4 f Rl o

8. Osram: & Thinfilm 242 &I F b 5> B X L & 4 6 SR B8 4o F 58
HAI S IS -

F”EﬁW&%%ﬁﬁi%%‘i&?%‘LG?iﬂ%ﬂﬁz%’ﬁiiiﬁ
[E3E 7%‘«;'1":5'.‘-’]‘#_ ~do Rk B4R A 4552 bnding e Ak Bl % A LG T

<k

F P Adti2 bonding B AIY s oA S HTAARSFHEEAF LG
& &t4(omnidrectional reflector) 2. & 4] & % -

q-\t

(5) & FH T2 LA
RAE- T REREE A BTl AR B AIG R AT R Bl R

FRiEERFEE S B %2 &) A uldq AL B 43~ R 53 #ron o

1 Z5 sk ek S

¢ [ 43 .2 > Nichia & Toyoda Gosei = & ** 2005~2007 & # fF #r¥ eh% 4] 5 5 P
ﬁi%?ﬁﬁjmmﬂm4ﬁﬁﬁﬂﬁﬁ%fwﬂﬁﬂlﬂi%ﬂ%?’W*’&71@]
Hi MR &4 - @ Rohm = @ 33%pcpw2 & 9] > 5 5 % 2005~2007 & 8 @ #7¢ 34>
P kg WIPO ¢ FlicEh o0 5 -3 K2 AHAERET - Cree 27 &
2000~2004 EFE'“‘%AE’;“ ¥ Bl ® & 2006~2007 £ 8+ 2 e TR lGE o @
H I ERE WIPO %Y 5 wp 212 B B2 5%+ %% o Lumileds = 7 H
ViR Re Cree Apkf o "R G R AL R p A& o Ostam 2 2 AL
2000~2004 & @Y g 5 o ew P ArE R Bl A ERZ ETH LG T2
PRt 2005~2007 EH A B4? G0 P2 AT BB GFF U EREFEMN L L
LG TFRE AP A~ EF HmHEAR CHFLMTZ2EGEREFERP A
2o

“.J

_,‘;/\

'\1

F_&

a4
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A R
HP US5779924
Nichia US7105857
US7253450
US6960485
TG e
Usss06459
WouTi49110A8 CN11064357A
Rohm N CN11064356A
2 bt EP1909335A1
WOOTIOZS4AL KRLO005876A
WosE AL
ustozseeo o
Cree US6821804 WO0141225A3 P
US6657236 UST335920 EP1787335A1 (CN2560688AA
GELcore US6903379
Avago
. US7218660
Technologies
PHILIPS US6956246
US6280523 US6847057 EP1646092A3
LUMILEDS US6291839 US6821804 EP1646092A2 \WOUB007Z35A3
LIGHTING US6258618
UsEsEezAs
Useasros?
Useazians
8¢
Osram useassors - US20070181894A1
Ui
UsTizs00
SEOUL OPTO SRR S
DEVICE WO07091762A1
A UHONE = |
ELECTRO- US7160744 Usa00u0g4cans Ehiotsns
MECHANICS Uszoeozrsial
eI T
uszoorazsTassaL EpT2s4eA2 e
. USZR0T0221907AL EraT216A2 R
LG Electronics vsanToz2AL EriraraTn
Us20070126015A1 epissse2TAz
EpzesAz
. US20070126016A1
Eplstar US6458612 US20070126016A1
US6429460
The Regent of the
. . US20080128730A1
University
1995~1999 2000~2004 2005~2007

2. B

W 43 % 6 SRS H-E RIS L L FF

2 Nichia 22 Rohm % 2000~2004 # & ©

B S

96

FEe s o RHIESRSS FUER P

oM Osram 2 & Bt F - 3 B A1Y 0 RS EFREE A 4Rl 44 477 e



I
Eicd
-
m
W)
>
P
3
&
<
=
Fics
-
8
=
D2
.
Y

Inclined Surface

HP JP10341035A2

Nichia JP2006172785A2 | US20060231852A1 |  EP1553640A4

TG EP1596443A1 JP2007158130A2

US7332365 US6791119
Us7202181 US6740906 EP1234344A2 US20070161137A1
Rohm us7037742 US7384809

USeTossed US7211833
US6794684 WO02061847A3

Cree US20070284604A1

GELcore

Avago

. JP2006324658A2 CN1874090A
Technologies

PHILIPS
LUMILEDS
LIGHTING

US6995030
US6936853
US6929966
US7109527

Osram

SEOUL OPTO
DEVICE

SAMSUNG
ELECTRO- US20080111139A1
MECHANICS

LG Electronics 1P2007221146A2

Epistar

The Regent of the

. . US20070001186A1
University

1995~1999 2000~2004 2005~2007

WApEER-ERHRB2 LG

3. AT Ak BE
Toyoda Gosei 2 # *+ 2000~2004 & #p [ ¢ 3 oAb E RS LEIRE R A o
@ Osram 2 # & 2000~2004 & £ 2005~2007 & @353 & f|¥ - 1 % F& WIPO 2 &
Fla Rz ETHHY FrF L OsamAple > E RS HEHE 24« SBLT
P % 2000~2004 & ¥ § & 17 £ F2 & {1¢ 30 4o 45 07 o
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Mirror
HP
Nichia IP11214744A2 JP2005340625A2
US7334923 JP2002151746A2 IP2004214531A2
US7029156 1P2002124704A2 JP2003115204A2
JP2001189494A2 US6886962 JPZODZ;HOHAZ JP2002314137A2
JP08321662A2 US6727643 JP2002111070A2 JP2002223006A2
TG US6641287 IP2002111068A2 P2003258318A2
EP1249877A2 JP2001217466A2 JP2002223005A2
EP1244152A2 P2002223005A2 | JP2004165541A2 |
EP1146572A2 JP2004165541A2 WO05043637A1
Rohm WO008041521A1 EP1879238A1
Cree
GELcore
Avago
Technologies JP2007036234A2
I
PH I LIPS US7274040
LUMILEDS US6320206 US20060071228A1
US6420199
LIGHTING
Wouscizsisns | FPROSISTO2A2
Osram US6897488 WO0237578A1
CN1989629A US20070117235A1
SEOUL OPTO
DEVICE
SAMSUNG
KR4091293A US7271958
ELECTRO- KR4074540A EP1528038A1 T EP1635210B1
MECHANICS
LG Electronics WO08026842A1
. US6900068
E p istar US6838704 DE10153321B4 US7326967
US6552369
The Regent of the
U . t US20080111146A1
niversity
1995~1999 2000~2004 2005~2007

W45 A4 h SHB-ERHTB2 LG

4. Z P T
Nichia = #** 2000~2004 +# F'*:T‘*ujé T B o p A5 A @ A 2005~2007
£y Foorp A Gk % o m Totoda Gosei,Rohm,Cree,Osram,Lumileds * BE 328
RIS > 5 5 2R E S iz WIPO % {12 ¥ 3o & 2005~2007 # B 4 B2 7 f &

WA= B TG im0 F P E R WIPO 2 & 1Y H 0 4ol 46 4 o
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Transparent electrode
HP
1P2005200734A2 anoriseans EP1724847A2
Nichia e US20060261355A1 |8 ooeauspsana CN1866560A
JP2006041403A2 JP2007123584A2
TG US20050056831A1 IP2006093602A2 JP2006041479A2
Rohm US7196348 US20080128729A1
Cree US6740906 WO07018789A1
GELcore US6777717
Avago
Technologies
PHILIPS
LUMILEDS US6992334
LIGHTING
Osram WO06128446A1
SEOUL OPTO
DEVICE 'WO07105868A1 KR0756842B1
SAMSUNG
ELECTRO- USzootaosisssa:
M ECHAN ICS US20060261323A1
LG Electronics US6998642
Epistar
The Regent of the
University US20080135864A1
1995~1999 2000~2004 2005~2007

5. ZP A

WA6 5P EHE-ERHFH2 LG

HP A 5P A 1991~1994 & 7 5 HP,Toyoda Gosei,Rohm,Cree,Avago 3 # L ¢ *

2 g @ . 2001~2004 & 3 & 5 p A Nichia 2 & 38 L& 7 % 1Y -2 2005~2007

& P R R
*

Bl

99

p # ¢ Nichia,Rohm~ £ & =7 Avago~4¢ B < Osram % &2 5 7 >
5 4oBl 47 257 o



1

Transparent substrate
HP EP0434233B1
Nichia ostestoans | Woo2103811AL el
TG P08250768A2
Rohm e EPISSOATIAL | JP2007322501A2
Cree 1P05190398A2
GELcore
Avago
Technologies EP043423381 EPL746694A1
PHILIPS
LUMILEDS
LIGHTING
OSI’am US6891199 USZ\TEMINMAJ
77
SEOUL OPTO
DEVICE
SAMSUNG
ELECTRO- Us7148514
MECHANICS
LG Electronics
Epistar US6057562 e - DEtoLIBMTCE UST148514 CN1971051A
The Regent of the
University
1991~1994 1995~1999 2001~2004 2005~2007
» 3 3 2
WMATEPRAF-ERE RS2 LG
L e A S
6.7 A T
L Y
Lol

2

i a2 4 Al
ORI R Y G
B8P

% Cree > 2000~2004 # R
Lumileds -~

2

Osram, & [

=
e
2

RS
=% D oW 48 4 o

—nl

34

By s 2
W3t E W foro 2 & 4] o @ & 2005~20007 & F 7

2,

oA

m
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Current Spreading
HP
Nichia
TG
Rohm
CN1226791C US6885036
Cree CN1433578A 4F
CN1433578T WO0141223A1
GELcore
Avago

Technologies
PHILIPS

LUMILEDS US6486499 EP1560275A2 US7026653

LIGHTING

Osram Erioasssons | wWoorororasAL

S e© KROTIGOATBT | \onmnsgiony
Eﬁgﬂ(:s-ll-JRNOG US20070012939A1
- U '3
MECHANICS e
LG Electronics
Epistar
The Regent of the
University
1995~1999 2000~2004 2005~2007
h >4 N\ 2 3 9 AN
MABEmAF-ERHTB2L LG
B 4L LN P RS N : |
7. fﬁjg. BB ‘E»‘Jfﬁlf— SRR U
*+ 2005~2007 & & % Lumileds = @ #1:i {7
=42 Sr A A A A e oo EEN ¢
IR AR T I Y 3
Lumileds,Osramr 2 Avago - *

Eap R URE SRR
® 7 3
=

/\

,T.
2> o y
* %

2

WER P AZ FM LY

SR X B S

£

F
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Flip chip Photonic crystal

HP

Nichia IP2004080050A2

TG

Rohm

Cree US20060189038A1 WooR091232A1

GELcore vsrozsso [r— ustizsse

Avago
Technologies

Us6046309

PHILIPS USeg00474

LUMILEDS Us844571 200420774202
) Be—— vormors | emimutane
LIGHTING US6563142

Usss21914 WoDL47039A1

Osram WO07055468A1

SEOUL OPTO
DEVICE

SAMSUNG
ELECTRO- KR5000690A US20060261358A1
MECHANICS

LG Electronics

Epistar

The Regent of the
University

2005~2007 2005~2007 2000~2004 2005~2007

MOBRLEH-ERHRRBLE G F

8.3f 7% 2 bonding
d B 50 ¥ gz >t 2000~2004 & %2 2005~2007 +# #f ¥ » 5 Toyoda Gosei 2 Lumiled
N a iﬁ’i’; .’%’;ﬂ‘?’ ;%—, ;El_ tv'—rfﬁ-%‘ £ ?Pfé“fi’ﬁ P ~~F & 2 B o ¥ # 2005~2007 & Hp R

zx}
ERLZETPE LG T F s i fiEE e B {16 F -
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Bonding

HP

Nichia

TG

EP1249877A3
_US7029147
e -

Cree CN2393081AA US20060131599A1

GELcore US7015516

Avago
Technologies

PHILIPS US7256483
UST7212344 EP1267420A2 UST7276737
LUMILEDS US7064355 EP1191608A2 Uszo0G02405e5A1 | P L093523A2
LIGHTING UST053419
US20070080361A1
osram - o -:

SEOUL OPTO
DEVICE
SAMSUNG US20070212802A1 | US20060284209A1
ELECTRO- Egggg;gggggéﬁ KRO665372B1
MECHANICS US20060292804A1
i CP1864780AS KR6121422A
LG Electronics ST
US20070286550A1
Epistar

The Regent of the
University

1995~2000 2000~2004 2005~2007

W 50 %2 bonding-# R %2 & |6 %

9.Lamp 25

-~

Nichia 22 Toyoda Gosei = 7 % 2000~2004 & 2 2005~2007 & ¥ » ¥$3tpt ﬁqﬁrzj& B

E R 2 p A2 BHq - ¥ A& 2005~2007 &= & > Lumileds,

Rz B EWE LGEF4 F i 110 b o 4o 5L 557 o

3
e
=4
EiN
ol
Ef
EiN
ol
ol
5

‘_
i
A
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HP

. Us7211835
Nichia US7045905

'WO04081140A1

WO04038915A1 US20070164302A1
EP1496551A3

* - Usmosm - o -

Rohm

Cree

GELcore

Avago
Technologies

PHILIPS

LUMILEDS US20050190562A1 EP1569467A3
LIGHTING

SEOUL OPTO
DEVICE

SAMSUNG

ELECTRO- L ErLTes0isAz
MECHANICS
LG Electronics -

Epistar

US20080128731A1

The Regent of the
University

1995~1999 2000~2004

W 5lLamp a5k-£ R ¥R L 15 %

2005~2007

10.31 % 2. mounting & $7#43k 3*

At HAE B+ B F & ]2 E_p A& Nichia = @ » %] E_ 2005~2007 & & > ",f 7

2

bomounting #ig b &I F o QTR ACRRP LS B2 G F 0 AU
ZTAFTLHIRAE M A FEF FELHILP A S o pth s Lumileds gkt oy
7 &l HE 2 PCB A+ 75 ST At 2 HF > 4] 52 #1oF o
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Mouning

HP

T

JP2005209763A2

Nichia

JP2006032765A2
US7019335

W004042834

JP2007335730A2
JP2007317956A2
P

JP2007123613A2
JIP2007095722A2

US20070258684A1
US7256468

JP2007280983A2

JP2007165811A2

US20070139949A1

JP2004186309A2
JP2004088013A2

CN11071838A

CN11054303A

JP2007300010A2

JP2006303548A2

EP1898474A2

TG

Rohm

Cree

GELcore

Avago
Technologies

PHILIPS

LUMILEDS
LIGHTING

US20080049446A

‘WO08023355A2

Osram

SEOUL OPTO
DEVICE

SAMSUNG

ELECTRO-
MECHANICS

LG Electronics

Epistar

The Regent of the

University

2000~2004

2005~2007

2005~2007

W 52 3t X2 mounting EHT#K P -EFRHE RSB 2L L {16

# 2000~2004 & & r2 Lumileds =
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% 2007~2007 & #p &
o gt #b > % 2005~2007 & F > p & Toyoda Gosei » fyt et 5 P &
v 4e @] 53 #ToT o



1
s

HP
Nichia
JP2007264286A2 JP2005138817A2
TG S .-
JP2006276462A2 JP2005112316A2
Rohm EP1667135B1 E';ﬁ:gggéﬁg
Cree o
GELcore
Avago
Technologies
PHILIPS US7279345 US5344791
LUMILEDS US7009213 P2002133587A2 US5164798 IP2006332042A2 WO06109232A3
LIGHTING US6987613 US7234820
Osram EP1508590A2 IP2006243250A2
SEOUL OPTO
DEVICE
SAMSUNG
ELECTRO-
MECHANICS
LG Electronics
Epistar
The Regent of the
Universny US20080121918A1
1995~1999 2000~2004 2005~2007

W3 LEHE-ERFTB2 LG
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