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Cree d #+ Rk > <5 (North Carolina State University, fj # NCSU) ¢
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PR Bt 1987~1998 # S A= e b > 1 & fﬁ’;} ANESSIC LR B A5
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(=) $- P8 pl2FFE 1987~1998 &

% 1980 & 4= # » NCSU &7 Robert F. Davis (Bob Davis) # % 3 & P 1
Silicon Carbide (SiC)# 414! » SiC £ 5 % & fiz (& 2oL H 48 4k 4e Silicon { 4 e
Moo Gldodt G B >~ wdEITAL B e~ { § 9¥E S o Bob Davis 7 % % B Ik
¢ 7 Hua-Shuang Kong, Jeffrey T. Glass, Calvin H. Carter, Jr., John W. Palmour,
John A. Edmond, Charles Eric Hunter %' «

Cree Research ¢ Eric Hunter ¥2 Neal Hunter & % % #74]* > # 12 Neal
Hunter ¥ Eric Hunter 7% 3 Charles Cree Hunter ¢ ¢ > i+ 2% 7 = & F

(North Carolina Triangle Park) £]* 7 Cree Research Inc °

Eric Hunter & Neal Hunter - & 7 £]%
{ 4p 21 7Eric EF| B feny - = ﬂ*“fﬁﬁl e
bulk SiC =g LB} » it e 5 @

2,

% 18 > Eric Hunter iy H 579% Davis
Davis 1§ 5% B[} g PF I &

I:"i
@ % (Westinghouse) fp % ¥ 7 o

ma:

W

4% 1987 # NCSU #7¥ 32 7 i SiC 4p b & 11| » "Growth of beta-sic thin films and
semiconductor devices fabrlcated thereon” ---US Pat. 4912063; “Bipolar junction transistor on silicon
carbide” --US Pat. 4945394; “Sublimation of silicon carbide to produce large, device quality
single ...”--US Pat. 4866005; “Metal-insulator-semiconductor capacitor formed on silicon carbide”--US
Pat. 4875083; “Homo epitaxial growth of alpha-SiC thin films and semiconductor devices ...”--US Pat.
4912064; “Dry etching of silicon carbide”--US Pat. 4865685; “P-N junction diodes in silicon
carbide”--US Pat. 4947218.

2 # %% 133 7 > Bob Johnstone ¥ - ”Shuji Nakamura and the Revolution in Lighting Technology”,
Prometheus Books, 2007.
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1987 & 7 * > Hunter & % # 243 4 %% = Cree Research » #- Davis ¥ % %
FEBEFEL IR PR R RARED G 25000 F 2 2P 5 s 02 Cree
Research 1135196 %% 4% B~ NCSU e 735 48°

Cree = = 2_ {4 » John Edmond, Calvin Carter, John Palmour £ {& 4c » o & T %
,T}u{px & ﬁ?é‘-éﬂ—' » Cree JE 1 ®F# 3% SBIR (Small Business Innovative Research
program) 3+ o gt ¢t » Cree 77 i%5:E § ¥ ¢ McDonald ¢ @ iv‘k sl s EEF
% McDonald ¢ B ‘;‘J:—‘F% i A #L’FF

EEFT LWL § 25T RP RS- & i PR
MAEEA EN LB A E W AP 820t Blue LED o £iES £ 3 R H (R
1% 4 sCree 21989 &£ B % - 3 £ enFk LED» i\t § PPy a0y
% A & —Siemens &7 Sanyosﬁﬂé_‘_—‘-}i oo it PF Cree BT e g% =7 975 en
ok o 7% 51990 pF > i % 7 A (Sumitomo Corporation) eyt pFil-% & <~ £ P §
% A hiE % LED o

1993 #2 " »Cree x & F 5 2B 7> 11 1.4 F % (F%825USD) ¥
B115 FEE~ §mEE &I EE H25USD -

Cree ci4f L% ls A5~ 4> 1993 # % > Nichia s 2 € F % - 53 = &
FERLED(lcd)> & Cree & ® 50 i o

1995 &# 6 * > g o> i 2 % E GaN > 7 08 _Cree i 5#F# * 11 SiC
w2 o #-GaN = £ SiC + 21995 # 10 * > Cree 7 Siemens AG & ¥ & 1742
&Ko L IEHN F e FIRE £ FAF B o Volkswagens #-T 8 502 f8 5 4%

3 ;ﬁ- %:Q—F”, Cree Annual report 1996 10K405, “The NCSU License. In December 1987, the Company
entered into a license agreement with NCSU pursuant to which the Company was granted a worldwide,
fully paid, exclusive license to manufacture, use, and sell products and processes covered by the claims
of ten U.S. patent applications filed by NCSU relating to SiC materials and SiC-based semiconductor
devices, some of which also have been filed in foreign countries. Ten patents were subsequently issued
with respect to eight of those applications, with expiration dates between 2007 and 2009. Eight of the
foreign filings have been issued with expiration dates from 2006 through 2011. Under the terms of the
license, the U.S. Office of Naval Research has retained an interest in the licensed technology for certain
military applications. In exchange for the granting of the license, the Company issued 135,196 shares
of its Common Stock to NCSU.”

4 ;ﬁ-% i 135 F > Bob Johnstone ¥ > ”Shuji Nakamura and the Revolution in Lighting Technology”,
Prometheus Books, 2007.

* Sanyo 1% vapor phase epitaxy process #l ¥ SICLED » &% P& % 5 10USD »
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Dashboard ™ ¢ eh# L kg1 » @ * Siemens » Cree BLE ehg % LED » 1997 &
%t Volkswagens/ Siemens 31} j7 i LED B & & & &5 75% o

Cree = A 540 % i Shin-Etsu ¥ Sumitomo 1996 & 10 ? Cree ¥
- B &3 275:@[ ¥7 Shin-Btsu e fg & £ & ¥ R BPF P 7 & o
Shin-Etsu ZE BFhaprip wir‘éki’ P~ § GaN/SiC LED =g {] - Cree » it 53 J& ¥
Shin-Etsu 7§ % LED 41 & e 4] £ (Running Royalty) e

1998 # 11 * »Cree 7 # %3 E FARP 374 &R A &F¢ 7 % -UV -
v sk LED % %°o

% 4-1~ Cree fl = Prfcna § 0 E (dh < )

-'F"

1987 Cree £]*

1989 a1 % - 3FH £ hBlue LED » Af £ £ 7

1990 Sumitomo ~ & # F > & Cree k44 d74 >

1993 1993 & 2 7 @ {3
Nakamura % F* GaN Blue LED » +* Cree % 50 & - Cree 4§ & i 4t
A7 4

1995 Cree ##% & GaN «@F %

1996 Cree #£ ¢ Siemens (Osram)#-LED § 3]i7 & # 3 (Volkswagens) °
1997 & VW ik Cree LED & & 75% & %37

1998 FPERBFEFLERP OITEA SR AN 2 FE UV~ %k LED

(=) $Zpg s it IPa 4 22 ¥ = 1999~2003 &

J€.1997 & 42 5 Cree ch £ iid cha £ » 1997 #1120 F § % ~ & £
F| 1998 # 1 18.8 7 & % = 1999 & 1305 F § % ~ 52000 & 1684 F § % ~ o

A48 _1990 B 4o— B & Cree thdo+ £ # 2 - » 4 & Cree t P 4 e/ sl
Foo#r f 3P A LED SRR BEE X > AAE - F 2 &F Y ik Cree F feeh

6 ;ﬁ-?} R 132 F > “Visible LED Market Review and Forecast 19997, Strategies Unlimited.
! WEL 1427 0 ¥+ Bob Johnstone, “Shuji Nakamura and the Revolution in Lighting Technology”
http://www.sumitomocorp.co.jp/english/
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42% -

1996~2002 # % # 7 LED 2 ¥ 3 { M RKEjpflanrn > p Tav? {2 - &
1993 4 M £ LED > & 1996 # p G e ks $ % LED 2% n & % BB 3%
wE > 252002 & 9 % B AofE o

- HE 199 & 127 1p > pHitFadns > 2REFaxfNEn
tadd e p It Fend 4] JPPat2918139> A p A 3lie 2 pr & Cree fig 2 GaN
FELLED> 232000 # 04 * 10 p > &% - =cdp2 - 2 > 2000 £ 09 *
22 p > Cree ¥ North Carolina State University % F¢ ¥t Nichia & Nichia America
Ak qpiArd A2 GaN A ERG - fmiixr &4 & RE L opeie
BIR= § o 2 3 o B HERT M- M2 o7k o 3% 2000 # 12 7
15 p ROHM %t Nichia & 58 GaN % 7|4 & = &4 &)= 2. & /48> & F Nichia %
g pr g GaN ks Rk jmRE > B & R T R -

Nichia ** 2000 & 12 * 21 p ¥ # > ¥ £ North Carolina State University °
Cree > ¥ Shuji Nakamura = ¥ » & Hw g & 4] 2 Jfgﬁkra A

P 2002 # A - - T RS fofRyeH o {2 Cree #+i8 LED £ Ji

B2 7] > I 4 B % : Nichia ~ Lumileds ~ Osram ~ Toyoda Gosei ~ Cree ©

442 ~Cree % Z IFEen @08 (Adh> 12)

1999 Nichia v. Sumitomo

2000 i p Nitres
S22, Al

2002 Nichia £ Cree frf#

(Z) $=rFE > 28 LED Lighting 2004~ 4.

Cree s LED & %°— & ‘FTSJ‘! g B 5 Aom B % % # L Osram, Sumitomo £

=

Seoul Semiconductor > % = $ * Cree e ¥ & {735

’ %% % 15 F > Andrew Phillips, “ Small companies fight for a foothold in white LED sector”,
ledsmagazine.com, October 2005.

53



2004 # 7 % Creedadip 7 4t A & XLamp % 7 » ‘\ff%‘i‘ﬁf 7 I3
B R 4518 Cree B 4@ % 2 ot 4 > Sumitomo £ Osram s pEE 2 %77 >
I 2007 # > Osram st & H T g 7] 4% -

2007 # 4 * > Cree & pt Cotco et £ E % » T ¥~ kA o

2008 & 3 * » Cree & M LED Lighting Fixture (LLF) » & Vi3 LED R p* A&
# °

Cree — i@t 8 cnds i% > A1 2~ LED P! enfF oo (%% > gk o > $E 4
BSR4 RHER > - BAR R T ERRF o v Bl AT o - BA
# %/ P > )4 Nichia 22 Philips Lumileds °

Cree «hiT & kP42 £ 7 &> 11 Cree en# {7 & ~ 5k DERRH R 5 >
Cree «& JF 48 81 vk @ FE ikt /P cny e 4e > L RFA & 5§ e b 2 e

LA P T - ey R

TR E N Cree inFBFEE S PIFTR S BNFATEFT 22T ERE S
FETR A 45 o

% 43~ Cree % = i Pin i (k= #m)

2004 3% > i p ATMI'
7% > %4 LED # %4 &

2005 £17%4 Neal Hunter 2£F > £]7% LLF

2006 5 P Intrinsic Semiconductor
2005 £]7%* Neal Hunter 3t % > £|7#LLF
2006 A P Intrinsic Semiconductor

f&#> LEDcity

2007 & f Cotco

2008 & pE LLF

R R E I R Y i) ¥
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$- & CREE ¥ #f¢

(=) MaRHe

Cree ffr# ¢ dc# 4 2002 # B 4474 200 7 § £ ~ » 3 2005 #:F 385
PHE~2006#£423 FHEF~5LATE > 2007 #FjcT 1 394 g %
io«i«} + 2003 IRAEFERSAE 0 Hs & RIS A 10%~20%2 & #tfe o F F A1

“HFTE > d 2005 £ 139 F E}“”f"%i‘] 2006 & 799 F & 0 AT % 5] 2007
EHITFH LA E AFT L4 EA PR LA 42 B F 41

’9‘\

4 4-4~Cree & Fie~ g e £5)4 (Cree = 7 #4F F12)

YoY% Revenue% Revenue%
2001 177.2 7.1 4.0 34.4 30.5 17.2
2002 1554 -12 13.0 8.4 -94.3 27.8 17.9
2003 227.5 46 28.0 12.3 44.7 -101.7 -44.7
2004 299.6 32 31.2 10.4 78.9 349 11.6
2005 384.5 28 40.0 10.4 139.1 91.1 23.7
2006 423.0 10 54.9 13.0 98.8 76.7 18.1
2007 394.1 -7 58.8 14.9 16.7 57.3 14.5
500.0
423.0
394.1
400.0 384.5 Revenue
(USS'millions)
299.6
300.0
227.5
200.0 1772 155.4 M Research &
Development
100.0 4+ 91.1 76.7 Expense

34,9 54, 58.857 3 (USS'millions)
| 305 138 280 31.2 4“ i '
ol im (B m i

' ' ) ' ' ) m Net income
2000 2001 200 2003 2004 2005 2006 (USS'millions)

-100.0

-101.7

-200.0

B 4-1 -~ Cree & ¥ e ~ g 224 £ § (Cree = 7 & 4R F12)
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Cree 59F2 % % * j£ 2005 # 10.4%:% & + 7k | 2007 & 1 14.9% » &2 | 5 3) ¢h
o Pt gt 5 Epistar o 2 0 &3 LED &k ®id > 2007 £ £ 329 F § F
23 % - < &P & Nichia 2 7 » j&F LED & ¥ 22415 > 2007 # 4§ ¥ 7:E 2046

% & -Cree %2007 & 7 3 % * & % ** Epistar''¢913.5%# Nichia'’:18.8%:

\4¥>

R e 5 L

16
14 /
12 ——
a2 10
s 8
e 6
4
2
0
2005 2006 2007
m Cree(394m) 10.4 13 14.9
M Epistar(329m) 6 3 3.5
mNichia(2046m}) 8.2 8.3 8.8

] 4-2 ~ Cree, Epistar, Nichia 7% | ¢ fcvt £ (2 & £ 3R FIL)

Cree £ f F 2005 B Aok ;‘ﬁ‘" > d 55007 *% 3] 2007 & chiE 349 > %"
?sr%’ﬂ}'u‘; TR Ed 362% T 1] 2007 & W 420 0 g AL F ;“;!‘*%éé LA S
WROT RS A -

Nichia et ] 3 22 4 £ 9 ¥ S8R T > 197 A W 83 & 41962 25.5% -
7 Epistar c:5 I % g2 4 £ 4 £ F 2 & + B4 ]| 31.9% 20.7% -

U opAkT 2007 EH e 29FHEL SEEF3L 13 o B AKTHBATRED KAk
TG LD P 94~96 £ B E 4R o

PR Lt E 2007 £ h 2046 FHE L P EEFI08: 138 o p LM EMBTHRE TR
17~19 & (2005~2007) 7 p & i* % 1 £ 4472 7F BEX R L 27 o
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Gross/Operating Margin comparison

60
50
e 40
£
2 30
1]
2 20
10
0
2005 2006 2007 2005 2006 2007
Gross Margin Operating Margin
H Cree 55 47.5 34 36.2 23.3 4.2
M Epistar 28.3 30.5 31.9 15.7 18.3 20.7
m Nichia 54.9 51.8 41.2 41 37.1 255

] 4-3 ~ Cree, Epistar, Nichia, £ §] 3

7

%)

HEANE T RS P EIREIT)

FoprhE I FAeaE 5 E T35(03~09 & o

1.5

2000 2001 2003

2004

0.89 0.84
0.77
b ] B ] I I I:
A _ B RN

2005 2006

-1.4

M Earnings Per Share
(diluted)

B 4-4 ~ Cree fr & EPS (Cree = 7 # R fF12)
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(=) A2

Cree 2 2= *#fA &> &2 SIC 3 A#H T BN kenX A & LED -
SiC, GaN 4= 142 ¢ SiC 2 $af ~ i - LED & & 5 Cree F Az 80%: iz -
Hapd S8 £ 20 10%-d ERIMB AT LAY 247 L5 - X% LED
AW ERERB TS XA SPEBTE o Cree His g fckih ¢ 7

23 R T h o R IETI 4 %

. %-3LED A&~ % LED &2 LED 35~ 2 -

LED &BPRp#F L aF s ioAEa P23 2R84 o HE7 15-‘
PR F A 15~30mA ﬁ"] » 4 3 & indicator A & m £ F kR LED 3K A &
TRET P AR TET T 50~100mA$§J% P 7 XA LED 3 EA &

84 474 LED Y18 ~ SRR Y o 3RRL TR >4LE 150mA~1A
ﬁs«])‘ eh® # 5 3] «H LED if%fér‘% VAR H PRPT ST B K AR o By s E L fi"]i“ﬁ”’
RE®RS 4o £ R PR BOVIEE L RFHONRED S T R AR Bt
@%&H;ﬁi&ﬁ%ﬁwﬁ’&%%Qm6&91ﬁ%@ﬁ$&H’E$ﬁ$
g B 5 A& F g kiR o Cree *t 2003 £ 10 * 3 % XLamp™ family > 5 Cree
d PR P ASUEN D TEMEA N L AEERE FILEY 3 05W~3W &1 LED
HEA S ot oh o d 2B P Coteo s 8 0 Cree fedt 54 A 5 Xlamp 3 & ¢h
BT 52008 # % = £ LED component ¢ JgVI % = 4z 4% LED chip -

2. %A SA S SiC,GaN A HEEE &

SiC, GaN # & & &% optoelectronic, microwave % power switching & * Cree
ﬁwiﬁkﬁ8¢“¢ﬂéﬁﬂﬂi’%?ﬁéIEDﬁ&@%ﬁ‘%%E?%
Bde v 22 o H e (Bulk Materials) Wi 4 3 F F®:d 7 Charles &
Colvard -

3. %=z %A &4 5 SiC-based power devices (7. /&) ¥ RF and microwave devices

B 248 2008 £ 4 7 24 p TR f527 2008 £ % = % 2 % 4F > The company's LED revenue was $105.5

m11110n up 7% sequentially. “Cree’s strategy to drive revenue growth by focusing on LED lighting continued
to pay dividends," said Chuck Swoboda, Cree chairman and CEO. “Revenue growth was led by higher sales

of LED components, which exceeded sales of LED chips for the first time."

http://www.ledsmagazine.com/news/5/4/30
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% 4-5-Cree A &3 Jcr" £ (2w~ HFIZA Cree = 7 £ 3F)

Revenue by segment (%) 2007 2006 2005 2004 2003 2002 2001

1. LED product 78 81 84 81 75 58 65
Standard brightness 4 6 8
Mid-brightness 30 35 41
High-brightness 50 40 26
LED package <1 <1

2. Materials 10 8 8 9 12 13 14
SiC, GaN Wafers 5 6 7 9 11 11
Bulk materials 3 2 2 3 2 3

3. Power, RF, microwave devices 4 4 2 1 1 1 1

4. Others (Government Funding) 8 7 6 9 12 28" 20

Cree-Stage | Stagel| Stage lll
¢ Commercial SiC wafer
i' 2-inch SiC wafer
| ; 4-inch SiC wafer
' LED chips
: Power chips
LED package
[}
:I X-lamp
i Laminar
. | ,
1987 1989 1991 1997 1999 2002 2004 2008

Bl 4-5~ Cree = FF B eng s & (A< rm)®

(z) BRI EL

N

l.Fmged g
Cree 3 ¢ <11 A& F5f% A 5 ¢ 5 BPower ~ RFA 530 ih L 274 # | B e
Kistal ¥ % o KistalF] % % & > 2k £ & ¢id 3 F 7~ FiEricsson ~ IBM ~ NOKIA -
3 M LED¥ #1428 c7%7 3 . Goleta, California®? 4 j& > 4 i& /i £ Cotco? B 5L 3N

MO BB Mo A E A5 Cree Y 2000 £ 12 7 > 12 1,13 8 # AR & foik £ 42 B Spectrian Co.
e UltraRF 4 2 @ (UltraRF = =32 1999 # & » 2R~ 4 A2 48 263 24 Focx B~ Hxp
% LDMOS # &-° Laterally diffused metal oxide semiconductor (LDMOS) =~ i 1 & = £ > Si A45)
Cree fcBLAE % F P2t 2002 & 1 16%-E B 4 fc o (2 2 (5 = & e 1~3%% o 33 7 4R » & 2005 &
67 »Creez Fiait 4 A L&FAA 5 @ %ot SiC2 GaN A+ chEF Mo ~ 12 o

B2rn Rk was o
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#rhde o Cree it # H 484 £ (SiC crystal growth) #7F &3k & ~ HR Ed - #ic
A FEP EE o LEDA & F 2558 0 % FIW i (wafering) ~ #2% (polishing) ~ #F &
#TH% (epitaxial deposition) %Zlifé {ripl3# (fabrication and testing) 2R3t + R &k
S eDurhamd B = = o 4 & T 558 o LED#f %> Durham 1 &8 £.¢ WA L %
i N1 R S o Cree ™ FECotcofé @ # % Cotcorn & WV LED#f % 51

2.4 8
2003 & % Cree ** LED & ¥ £ pdl > W AST & A1 ~ Sl et Mk
#2003 & 10 * Cree % % Xlamp 45 > T * p Feng AR ERBE % XS
BT UREARR LR L R > it ESE # F LED 2 5

- - HK, China
I LD ———
Y v . / A
Kista, — Goleta,
RD & Facilities
Sweden California
SiC-based v LED &
power 4 N Microwave
products Manufacturing facility &
—/ office site U/

Durham, North Carolina.
EPi-wafer & Microwave

\ 4
/ Sales F_ LED chips & device

v v
‘ )
Durham Huizhon,
LED package China
Power, RF,
microwave LED package
devices
\ l Y _ l )
Sales Sales

Bl4-6 Cree #4144 3 12457) (hih < HIT)
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2004 7" B 48 AXlamp & 7] > A7 H 2 E R B 5 4 0 2006F 4 & £ oo
ALms H D mh 2 > AH U {D FodpB 54 TPHFHEDFMN o 4
* Cotcorn g 7 FLED3t A E A 4 kS E R (B F o

Cree 22 ¥ % %+ (Arrow Electronics, Inc.)'® -+ T & ® (World Peace
Industrial Co.)'” fi 2007 £ ¥ R BH G £ Fd VAT I 2L T MR
B BRIFERINAE (T R B)mNEL N B

- N

Contract Distributors ] f Sales Office \ Sales Personnel

iL i L ShangT,CN Taiwan
I

4 I Shenzhen, CN Korea
NG, L Pr Tokyo, JP ltaly
Arrow WPI Vienna, Austria England
USA China
Europe Taiwan
Asia (HK)

N AN AN / /

B14-7 ~ Creedl & # H7) (h3h > KI2T)

46 Cree 41 8 ¥ LR A G (2%~ HFIZp Cree 2 7 # )
Area 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998 1997 1996 1995

United States 20 17 13 17 20 35 31 31 41(38) 42(26) 21 31 50

Europe 4 3 3 6 7 7(8) 5 5 11 19(24) 44 38 31
Malaysia 9 12 18 23 28 23 17 16
Japan 25 37 42 33 24 14
48(50)[39(49)| 33 | 27 14

Hong Kong 17 12 11 45 | 48

21 21 [20(34)
Korea 15 12 7
05 % % 3 (Arrow Electronics)Z_7 + ~ % i* fr AL EZ B ER ﬁ Hirrka & & 5 PRTE
1%%”+P%m BME LG E AR é*i»iﬁﬁiiiiiﬁﬂﬁﬁﬁﬁ%_ﬁ:
*?%ﬁ%+’ﬁﬁﬁ%ﬁ@%@ﬁi4:§%ﬁ%i%ﬂ%ﬁ~€Jﬂ%ﬁiﬁ%%rbw’

AW R e

T a g B2 1980 £ (¢ B ERINA 2 1986 £) 0 AL MR A L EHMERARE o B
YFRB P RAE AT B RT L FREEY CEFRITI0RB TR 6B FE
AN MR 142iE 1700 202004 &£ 2 A LS - RERE R FYICRAE £ 20 RehX MU B -
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Taiwan 5 5 5

China 4 0 0

Other 1 1 1 - - - - - 1 1 2 4 5

%47 Cree w1 ~ 48 % =" (h#h2 FA Cree 2 7 & 4F)
2007 2006 2005 2004 2003 2002 2001 2000 1999 1998 1997

Sumitomo Corporation 24 37 42 33 24 14 22 25 7 8
Seoul Semiconductor Co., Ltd 14 11 6 - - - - -
OSRAM Semiconductor GmbH 4 8 12 13 21 19 25 26 3537) 40 31
Agilent Corporation (Avago) - - - 13 10 9 - -
U.S. Government - - - 9 12 12 9 11
Remec, Inc. (purchased SpectrianCo.) - - - 1 1 16 11 0
1395 Creesd & 3+ MR IF A o4 B T FH B L 7 LCreet1999# o < IR 4

WERFEGERS F 2 199E8p 2 - FRT L~ 45 S -HR -7 B
Fo>tik K3 % (Far East Area) » 19954 4F TR 48 0 BB L % > % W ikghonsd &

AEEE 7 F RS E g oy SLEDRE © B A K997 W ehk 2t30%% 1
19994 10% » 2 2000 1 * 5% » 2 354 F fr+ § ¥ i % f *> Osram (= 4§, B
oo FIRL R+ o

5k I engd & o §F & 3 = Cree 10~20% % 1{?‘)*& s M RBAH S
¥ %R BETHaA 4 %k > Osram Opto Semiconductors (Malay51a) Sdn. Bhd.4r
Philips Lumileds)? 2 Avago (% F LED4f %) (hLED#& & ~ #f A A M ¥ 3081
#* % o Dominant Semiconductors”’ =t & % & - & = ? % o Sumitomo¥? Cree & 37
A 200450 22007& 03 & 48 &K R ECreert p AP TP Hasl g
Sumitomo #-Cree ehLED & #£2 Xlampi# 41 T 47 1520 R chdd K &2 f S *
K7 ¢ 7 Stanley Electronics, Citizen Electronics, Sharp Corporation and Rohm, Inc

¥ Cree 24 % 2 #&%;‘g 2001 & % dEmdt T 4 48 E 2 0 % 1997-2001 & £ FledeF (¢ W)
F.%q:b‘;zﬁﬁjip\ THEL A M ke

RECRUE I ¥ RSP 9 ( DOMINANT Semiconductors Sdn Bhd  (533108-P) ) = * ** 2000 &

18- m LED (7| & &% ~ Wl 48 i - B PR E . 2Pp F49105 %
Ao B 1000 A4 o 2P%F LEDFHY w0 2 RF %Y o K% T L ALk
B0t 4 ARk BB ATHATRORI 2 P R F o AP T E 5 1SO9001 ~ QS9000 ~ ISO/TS16949 &%
Wmﬁ; W EH A LED AR Wl M 8N o S BReRl o mT A
5 & 42 DOMI ~ NOVA ~ SPICE 451 > 7 2 8 S0KK ™} o % =ikt E 94« goi¥ ~ T E o 29
A2k ¢ http://www.dominant-semi.com/index.php?lv=ch -
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2,

% o 4% WSeoul Semile % £ Cree*t2006% & 371 £ (601 7 ) S i-b & 9%, n
#1501 % BT 240 § F &~ 0 @ Cree*t §x B ehdl &1t 537 F 4z 1/4 - Cree

L Ry %m'ﬂ’l‘:ﬁ”’ﬁgﬁﬁx"‘ 7oK léS%m’g '-T—'%F' ° 1% kb v?vf‘r’ ”]I » i
PR T F ?;?ﬂ'i%@@ﬂﬁﬁ%ﬁgko

d Creem» 7 <~ 48 Z = £+ & » OSRAM Semiconductor + Avago¥fCree:3
Yot £ 1% & T '8 > OSRAM Semiconductord 2001 & 25% £ T 2007 & 514% ° Cree
WEBEN A LFEER T Mo Creed R PFRb s BIFE I T iR eRPY
B* oA ESTIRF ES DAL ERFLFIF L o

¥

PosFRAGe 23 FRCGEAE m»%a‘? (24~ 59~ 29)
BAaw4 (BEnd ?TEJ_&‘ CAERE ) BG4 (GRAR 2 Y s e
BEFY) 2% L HERIER? P HEIFT > A4 S BT LR
54 év’ﬂz\»iﬁ.’ﬁ';ii?é??’}l\%”ﬁé' —;Muak EEE SR o - e B &

G R L S

Cree S enfkprz >k parat+ Bk L 8o

7 1980 # X 4= #p » Eric Hunter, Neal Hunter £ Calvin Carter % NCSU % F
B SIC and bt Tk o o FABA § A RlPRL 5 NCSU e %2 5 2 %
7 Neal Hunter 2_ *F » H s A 2 fA48 L2~ W 22 SIC Ap R 4o ™ & 971 o

4. 4-8 ~ Cree )37 % & NCSU enE Fr2 % (fih~ L)

Rl7EA LE/pa & NCSU =% ! R
Neal Hunter LS % 2 % Eric Hunter i& » NCSU» 3~{# | 2005 & 3
1AgFL Cree > ¥ 4|3 LLF
2008 £ v Cree

20 FPRELEME Cree e 85 Rp FLEMALE Cree £ By k% 4] (US patent
6600175) thizfEst & o
2 F AL %k : NCSU Theses and Dissertations database °
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Eric Charles ? p 1985 # 75 X # ~ Bulk growth of single 1994 & # B Cree
Hunter crystalline beta-silicon carbide from high
temperature solutions
Calvin Bulk SiC 1983 # % 2 # ~ ! Kinetics and Director of
Haywood crystal mechanisms of high-temperature creep in | advanced materials
Carter (1955) growth chemically vapor deposited and technology
reaction-bonded silicon carbide
1980 & #8 + % ~ : Constant compressive
stress creep studies in reaction-bonded
silicon carbide
John Adam, Device 1987 & 1% X 34~ : Jon implantation, Director of
Edmond (1960) | fabrication annealing and simple device fabrication advanced
in monocrystalline beta-silicon carbide optoelectronics
thin films
John Williams, | Device 1988 # 1% 2 # ~ ' Characterization of | Executive VP
Palmour (1960) | Fabrication | oxidation, dry etching and device
performance of monocrystalline
beta-silicon carbide thin films
Kong Pendeo, SiC | 1988 & 1% X %~ : Chemical vapor
Hua-Shuang deposition, characterization and device

development of monocrystalline beta-

and alpha (6H)-silicon carbide thin films

2. e

Cree ™ NCSU ehfijir s Ad# » 2 $TH M B B Poi 4 > A R BE= -
FUTE PRSP FRFTE L hET Y o 52000 £ 20 Cree — £ F 6 = R “f 7 UltraFR
Sl i e pEz2 Yh > Cree 4 %€ _Nitres ~ ATMI ~ Intrinsic J& ¥ GaN ¥ SiC

e PR A A o @ 2007 & ¥ Cotco &2 LLF e pi» B %8 i LED i * 4f

B i o
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% 4-9 ~ Cree ernE MLAEAR (Mih = BID)

p i PEA B (REER) | B
2000/4/11 | Nitres | 233 million™ B HRETE L g A
(% E) F i (nitride-based semiconductor

devices) > {£ fic & Cree eSiC I+
2 flig He s o i BLEDenR P 7

i
2000/11/21 | UltraRF | 113.5 million™ # 4 UltraRF e LDMOS %> 5
(L4 %) & Creeti SiC¥2 GaNRF A& & it

33 222GHZIL S ST o

2 & { % % Cree Microwave

2004/3/25 | ATMI 10.3 million & P& GaN substrate & Epitaxy
sGaN | (R &) Business$® ® > 3 52 IP portfolio °
FRF" oo iR KGR o
2006 Intrinsic | 43.6 million JE 17 M3k 15 (Low defect density)
Semi-co | (3R %) SiC substrate =% 1 it > 50 B *
nductor NFHFLEP AU A
LEDs °
2007/3/13 | Cotco | $200 million* Cree #5d £ 17 ¢ W7 Faid
(CLE+IRE) B A A ahflligac 4 (A ) e
2008/2/11 | LLF® $103.4 million®® | LLF #2005 # d Cree tn% f £|3%
L+ %) A —Neal Hunter #7£]* o LLF #&

* Cree (i LED %2 %5E o

HEERETR 703.8 million

22 12 233 million # > # ¢ % 1.5 million 57 Cree ¥ i 3% > %%'E* CR: D -FURILELES X | RRCE 3
(nitride-based semiconductor devices) ° Nitres #%5 2> 7 & & »c5 § it #» LED(A & 400nm~410 &7
DB B 20%E Frad kb)) Afes SIC BFeE UGS > B LED hRP £ o

¥ - £35% 113.5million » # 12 908,000 ¢ Cree ¥ i 2727 $30 million M4 £

f— TH PN E R PATE0 > Cotco it 57 2 ¥ $125 million

& # 150 LLF { % 5 CREE LED Lighting Solutions » #72° # ¢ Neal Hunter 4= % ¥ &

% 29§77 million M AEENE > TAFEYBMENEIP RS A NHTERE LA
= # 4 # $26.4 million -

24
25

65



% 4-10 ~ Nitres 2. & JIFH (2 th > Fm)

Publication Pub. Date Filed Title

WOO0137351A1 2001-05-252000-11-01 MULTI COLOR SOLID STATE LED/LASER

US20070120129A1 2007-05-312006-02-13 Rare earth doped layer or substrate for light conversion

US20060255347A1 2006-11-16 2006-07-10 Multi element, multi color solid state LED/laser

US7202506 2007-04-102000-03-17 Multi element, multi color solid state LED/laser
US7084436 2006-08-012004-03-31 Multi element, multi color solid state LED/laser
TW0472401B 2002-01-112000-11-17 Multi element, multi color solid state LED/laser
JP2003514401T2 2003-04-152000-11-01

EP1326291A1 2003-07-092000-11-01 Multi color solid state led/laser

EP1230686A1 2002-08-142000-11-01 MULTI COLOR SOLID STATE LED/LASER

AUO0125735A5 2001-05-302000-11-01 Multi color solid state led/laser

(=) BAKS

Chuck Swoboda ** 1993 & :& » Cree°Chuck 1989 # j&_Marquette Univ. 7 %
B ¥,uErEa % H v Mark Swoboda®®e%rd s& ~ San Jose e HP f5 % 7 4 eha
i 1424 B eh#% § §_Swoboda J& {F ¢ LL’F e ¥z - o & HP "E'Fﬁ?mz\%h ) %*u
#_#-LED % » Motorola :n{7# 757 » & 5 3 47881 B (alphanumeric

display)» 4 PFEfpg 2H - F %A 5

Cree t 1993 &£ B4:-F il 59§ F 4 R E %A &4 4 > 1993 # Chuck

7 The following application is a utility application for provisional application No. 60/166,444 to
Denbaars et al., which was filed on Nov. 19, 1999.

28 Mark Swoboda ¥_Chunk Swobodas# # - Mark Swoboda #2007+ 6" 4r » Bridgelux » = %
CEO © gt 2 7 » Mark Swoboda#_Philips Lumiledss#4 i7 & 5% o T4 kik -
http://www.bridgelux.com/aboutus/management.html (& {s $-3*2008%4* 6p )

”Mark Swoboda is the former executive vice president of Philips Lumileds. He led the sales, marketing,
applications and custom product development teams at the corporate spin-off and joint venture between
Hewlett-Packard/Agilent and Royal Philips Electronics. The company pioneered the power LED
product class and Luxeon brand to develop high-growth markets and applications in solid-state lighting
including automotive forward lighting, mobile phone camera flash, LED backlighting, and general
lighting. Prior to joining Philips Lumileds, Swoboda spent 17 years with the Hewlett-Packard
Semiconductor Products Group in various sales, marketing, and channel management positions. He
holds a bachelor’s degree in electrical engineering from Marquette University.”
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Swoboda “4r » Cree = Chuck Swoboda *r » Cree p¥ > Cree ¥ 7 30 i=f 1 > © 3%
EAfmd a1l (FRARE B AR %7 ~ 4 A & 1 Neal Hunter it 53 3 {%4F
93 A4 o B 3| 1998 # Chuck Swoboda At & = & & i@ £ > 2001 #4882 5

AE

%4—11‘Creer—$F”b§E*%5J (Mm = FEIL)
X g, B 7% LEEFF
Chuck Chairman, BE 41 }%« o
Swoboda Presidentand | 1989 i& » HP § # LED {74¥
CEO 1993 :& » Cree, Product Manager
1999 = % COO

2001 = % CEO

2005~ = = % Chairman & CEO

1994~2001 & 59 CEO % Neal Hunter - Swoboda,
# 2001 #ix Neal 3= CEO, 2005 & Necal #F#

f

Cree,d Swoboda #ix chairman -

John T. Executive VP, | John ZL# 50 }%«30 PG LX) 30 E IR
Kurtzweil Finance, CFO i & Cirrus Logic, ON Semiconductor,

and Treasurer | Read-Rite Corp.,Maxtor Corp., ¥2 Honeywell %
B PP IR (F o pArE Bt
2006 #+ CFO % Michael E. McDevitt
2000~2005 % Cynthia B. Merrell (§# = LLF)
1999 r2 = 5 Alan J. Robertson

Robert C. Executive VP, | LE44% > 2005# = Z VP> f F Lk 3 3%
Glass, Ph.D. | Materials and B o

Optoelectronics | 2003~2005 VP of Operation and Manufacuring
1995~2003 2 % # 4 ZHEIPGM > ¥ §

P FE A A SRR B E SR

% o fiErCreez wDr.Glasste@ £ 7 B

ﬁ‘é Rl

#2289 AOL money & finance, ”CREE inc. Key Executives”

http://finance.aol.com/company/cree-inc/cree/nas/key-executives
(le ¥ P #p 2008/5/10)

# %7 http:/findarticles.com/p/articles/mi_mOEIN/is_2004_March_8/ai_114024283 John#3 CPA
and certiﬁed management accountant, earned his degree in accounting from Arizona State University
and an MBA from the University of St. Thomas in St. Paul, Minn. (&% p # : 2005/5/10)
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>
1T o

John W. Executive VP, John Palmour » &_CREE eng|7%4 2. - > J&_

1995 & B 43kt 24 ¥ o P w4 Advanced
Devices 8 e EVP » € 1995 # A=k f §
Advanced Devices 8 F® o f § “7F & it [

Palmour, Advanced

Ph.D. Devices

RF(wide bandgap radio frequency), sk
(microwave)£? % # ;% 7 Jh % % (power
switching device) o #* b » 75 & YT %

% (contract research programs) ~ % John §

=4

P°

Robert Senior VP of 54 % - Pollock & HP § # LED £
Pollock™' Worldwide RF/microwave # &gl & > 18 k¥ iz

Sales Philips Lumileds. 7% 7% 5] 48, °

Wayne VP of Wayne Nesbit > 44 # » # 2008/1/21 3£ix » #-
Nesbit™ Worldwide i F 23 %d ¥4+ ¢ 7 planning/logistics,
Manufacturing | supply chain, purchasing and quality. Wayne

i & Motorola 1 ¥ 17 & (f # various global
semiconductor management) ° & 1998~2001
# iz VP ¢ director (worldwide external
technology for Motorola, Inc.

(semiconductors) °

Yz & CREEFEFTH

EEAFEFT A s p ¥ A AT 0 THGBTA 8 T
A AAFTA %@44?%’%ﬁﬁimébgéwﬁ\%%ﬁ%ﬁﬁﬁi
THEAFE Y THART R GRRER BT A FRENUTEMAFFROT & o

31 8, Cree website Press Release, “Cree Names Robert Pollock as Senior VP of Worldwide Sales” ,

OCTOBER 23, 2006
32 i+t Cree website, “Cree Expands Leadership Team with Two New Executives”, JANUARY 14,

2008.
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LA FANEZHCHH o MABT ARSI §T Lepth o) 80
,/‘féf'%f«ﬂ&[]\mr o #? K ,u?gﬁgm,r,, SR LA Rk o

(=) THBETH ARG R

Cree 19 % £ALIP> % % 1987 & & = 2 4= > d Davis § % 3 hSICFH T & %
PGl R o @ Cree & # %73 A& ] P % Cree © #7 421 1300
Eent WA (& 5 9 ) & FERN398 E  F LA 121 & HRS T
65 ~ ¢ B 165 2 ~ 2HEFIST R~ p AL 185D

LSk

500 -
450 A
400
350
300
250
200
150
100

50

I8y

SN S NSNS

3. o HH

us EP DECN TW JF WO AU  CA AT

Bl 4-8 - Cree 2 7 & H 8 & Jl# 8 (7%= HFm)

Cree ih% — 5 & 417 1988 # 12 » d John Edmond # ! ¥ 3 John Edmond
+ £ Cree =7 ¢ BAIHE & g 4 0% John Edmond 2 # » H 4 ik % {1
#® % % i&=x 5 John W. Palmour ~ Hua-Shuang Kong ~ David B. Slater, Jr. ~ Gerald
H. Negley ~ Calvin H. Carter, Jr. & o @ Nichia e7® 2 = £ 1 > 4 1999 & K3 HE
Nichia & » » # 2002 & B 4~ 5 UCSB ¥ Cree ‘E‘L;Jc% F

B ER N ehg EE]%? P UFR P E I F AL R ep.espacenet.com 0 H 4 % % Figi oRE
fleEEs e B REFFE > AFLBAL TR REERANE(Blhop 25 7]
FAL)

3*2008/3/18 12 Delphion FHLE % » £ JEE 102 2 2B & JI(X EH)E 297 # gL ] - *F
Hre gHEMELP 2 &9 -
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% 4-12~Cree L & LI P & (s> FI12)

7P A o PR FTAR tH 2P | ACREE
ANz 2| ANE
John Adam 1988~2008 | ~ i* 2% 2+ %13 55
Edmond
John W. Palmour 1989~2008 | ~ £ 3k 3+ % T(NCSU, 34
GE, Purdue)
Hua-Shuang Kong | 1987~2007 | MOCVD NCSU 3 33
(#
David B. Slater, Jr. | 1995~2006 | %4z ~ 3+% 0 32
Gerald H. Negley 1994~2007 | LED#}% ~ LEDR& | 17 (LLF) 29
i
Calvin H. Carter, 1990~2007 | SiC crystal = & 0 22
Jr.
Charles Eric Hunter | 1996-1999 | SiC crystal = & 4(C3) 7
L SN B 2002~2005 | & & ~ WAz Nichia 42 i 3
UCSB 7

= B f# Cree ch& {2 st o » 14 & F 484 Cree chijiFigfpd 1+ 2537 2%
P MER > KER P HEOAFE - RTEHES LR EA S HEERY o5 - B
g o Cree s 5 3% 5 & 4% A > d 3 Cree & & £ 2 prernnd & Fjiw s SiC A
o TR A1 G o kg R P BB R BB R
P o » E Cree B A F4a¢ 22 55+ en% {2 & (Patent portfolio) -

TRFHME 9 A L ¥ P 4 v i 0§ B A BUFY ch ELOG
H o B P 4 % Davis 0 #_Cree 8 4754 b+ Bk 2 & 8 X fF o
H =X A f ¥t s > d Boston University M #3218 @ % ¢ Buffer Layer 3w > »
¥3F 5 0 P RAZEFN o S WARSINL > A BT Nitres {6 @ J& 17 ¢ Roughed
H #7087 Electrode $E4#7 o ¥ ¢F fdf s chv A > Cree » f i p ATMI ¢ GaN 2%
{$JE® I 6 K LED & 4] o

B w4 kB2 L (epitaxial layer over growth, ELOG)# i » & FA R F b B 4 £ Hoe(Epitaxy of
Lateral Over-growth, ELOG) #x it #3 7 fieid S s 4 > "8 MaEKa® B o < tFeed § i~ 45eni®
oA LA e

S SR YL RT EETE
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d 3% Cree 22004 # A 4eie ~ § 54 5 3 EATE > Flot 22003 #4z3ef < £
S EL G R o gt d AP ek g - B AR B T E 0 (2008 &% B pE
7 LLF (LED Lighting Fixture) » £ =t 4t 58 1 B/ o * ek {16 & o

g RS HET So 0 Cree & LED 2 $4a7 & 2 ch2 FenB {1 b » K3 B
Bl kg o AEHHTE 90 2~ B b HeE 27 B~ Sk flAziE 40 #  445KE 52
B R iR 25 1 o BRI R AR A R > fee BAGEE SR P
FhEmE AL 6 A -

pebCree 3 F 32X nB I R%E > F AR AR > bldod & ‘3%*#37 Sy

E)
% Doping {é end KR &9 EIELE 3 B

K s F g Cree 1Y 88 4 fe i & B HehA 2007 & 0T A
kap ok (25%) £ F (20%) ~ 4% (17%) ~ 5 8 (15%) & 5 I Cree . p
Aeh? GEW IR B HH AP AF TR 2 A A b B - AR

Substrate Epitaxy Package Application
9% 27 52 25
v | v/ v

2

: 83
2 3
)| 2

SiC I w Patterns. Substrate ] Backlight ]
Patterned b Circuit | Light I
Substrate Quantum W. i

itri [ Dicin i | inai I

Nitride ‘ DH ‘ g Optical Luminaire
e T Heatm. | [t )
Reator i
Pendeo l Tip Bundﬁ,g | Driving I
‘ Flip Chip W Structure |
) Patent Lift off Color
W related to Mixir
lawsuit
Multichip
Upstream Downstream

B14-9~ Cree 2 2 & 4115 b & L ribtf (W ¥ FHF 6 34 2302 £ 8 & 1))
(b3 % F )

7 InGaN = & S > US6,459,100; US6,610,551; US7,034,328
3 US7,084,436; US7,202,506; US2006,255,347

71



#-Cree e R E ik fprE 7 FFE R > F -2 & )¢ P & 1987~1998 ~
1999~2002 ~ 2003~2008 = FF T & o i {7 4 47 o Cree = = (& 4~ % B 11 1987~1998
EFCEQ BT YA e B R B B % B 1999~2002 & o o i
PET Nitres ~ T #4522 UCSB & 17 & P W fgendiir~ £ 3/ > B3 222 4
BB E RS A PR oA S B4 - & LED package ch% R 450w
;;ﬂ o

B hE = PEE 2003~2008 £ 0 A~ B Bz ﬁl EE G- R
EHEEMOEE > A EH AT 38 B LED #5E ] o S A “”3“'15 *“
Gerald Negley 2. = > d % J4 457 &> Cree ch3t % % 7|4 W—Xlamp wREZ_pES
Gerald Negley & 3 40 % m?ﬁ‘/l% 22005 # 10 * » % = CEO Neal Hunter #F¥ Cree
{741 £ ¥ > Gerald Negley” - I % /4] % > % 2008 # Cree & # LED Lighting
Fixture p¥ > Gerald Negley * % & & £ £#* = 7 > » F] » LED Lighting Fixture

€& & ]» £ p Gerald Negley -

2008 # > Cree ™2 103 p 3 # ~ & pav CEO 12005 # 3t # @ = = 7 LED
Lighting Fixture » B~7 19 #4158 B P cn& | 30 * B im & 15 40§

gl s o

# 4-13 ~Cree E{|enpiirits (R ERAZHER) (F#h K1)

— Py P 5 = Fe BT 5 1987~~1998 | 1999~2002 | 2003~~2008
Substrate SiC 16+[7] 17 9
Nitride 10 4 5
ELOG 2
Pendeo 5
Bulk 6
Others 4
Pattern Substrate 5

3% Gerry Negley is Chief Technologist at Cree LED Lighting Solutions, formerly LED Lighting
Fixtures, Inc. (LLF, Inc). Prior to co-Founding LLF, Inc. in 2005, Gerry spent over 13 years at Cree, Inc.
holding various roles ranging from Manager of Device Fabrication, Vice President of
Manufacturing/Engineering to Chief Innovation Officer.
http://www.semiconwest.org/ProgramsandEvents/CTR _023740?parent=yes&parentld=5 (# 5 %3+
2008/6/23)
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Epitaxy Buffer Layer 5
QW 3 4 1
MOCVD Reactor 1 6 5
DH 2
Chip Process Rough 2 6
Dicing 1 3 3
Ohmic contact 2 1
TIP 3
Electrode 6
Flip chip 6 5
Lift-off 2
Package Substrate 1 3
Circuit/structure design 1
Optical design 12
Heat Management 4
Chip bonding 1
Phosphor 2 10-+(1)
Structure 5 2 4+(1)
Color Mixing 2+(1)
Multichip 2
Application & Backlight 4
System
Light source 2+(1)
Luminaries 1 (14)
Lighting control 1+(1)
Display |

%3 9U8p ()& 7 & B LED Lighting Fixture #7135~ 2_ & 41/ [] % 7= NCSU b & 2 & 41

Cree &3 #rRean®fz ~ Bit R F a4 > eptind BV EEYT ERD
& 4e 2 iF3E > A Epitaxy/ MOCVD Reator #j#+¢ > Cree & ool EEA]
d HBpefi B9 4 3me A Y gﬁ—%ﬂ » F)e gﬁ—gﬁnjx w2 b AkEf o F @
@7 § e Know-How s £ ¢t Cree nfind ¥ >4 3 475 2 & + 4 § MOCVD

wH
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(= ) Cree ey {gig»

Cree ch& i 3 WE P AR L {oid + > TLAREFHY o LN

L Cree § * Ik fIF R FE -

%3 4 22 Nichia eh= Hfrirzn s (1999 £) > Cree W43 50 2 E#H % R
L4l 2 p ALl 42> 2 % #JE> Silicon Carbide hfL i+ & 8 Nichia ¢
FER T 2 R EEA AT A(RR) ) B0 B { 2% Cree o XA > Cree &
* b3 B BF S A AL o £ 4-12 5 Cree #“74G & 4 B3 chd ) ’% US Pat.
6051849 &_Cree £] = 18 % 2000 & = L & £|PFA 0¥ EF Davis $2EH ket » H
ol BRLRBRILEA K o B Cree fl* *HiEenit 4 B BAER -

Publication Year Items 94 Bar Chart Publication Year Items % Bar Chart
1999 15 16.7¢ 1999 4 8.0% mam
1998 9 10.0% mmm 1998 8 16.0%
1997 7 17 mm 1997 8 16.0% ———
1996 6 6.6 1996 3 6.0% mm
1995 § 8.8¢ mmm 1995 7 14.0% |
1994 15 16.7¢ Hmm— 1994 3 6.0% mm
1993 8 8.8« mmm 1993 4 80% mam
1992 &8 8.8 mmm 1992 4 8.0%
1991 10 11.1% 1991 4 80% mm
1990 4 44+ M 1990 3 6.0% mm

B 4-10 ~ Nichia (%) 2 Cree () % & f1E®# (1990/1/1~1999/12/1)
(R K72)

# 4-14 ~ Cree ##73 chbf 4 & | (A2 FD)

% 15 Assignee Inventor 7 iF i | &8
(A4S ) "
US 6600175 ATMI Baretz; Bruce, | Jcf ATMI #2148 & Cotco ~ | US 2003~2
v & LED Tischler; 1 GaN R Rohm -~ 020
Michael A. Stanley ~
Kingbright ~
Lite-on ~ Seoul

g 1999 & o g 1600 Fchp A% 1Y 3o 97 2 ehE RE {IER 1999~1990
EL902EREfIER -
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Semiconductor

US 6051849 NCSU Davis; Robert | M 7321 ¥+ Nichia Us 2000~
ELOG F., Nam; CN 2018
Ok-Hyun,
Zheleva;
Tsvetanka,
Bremser;
Michael D.
US 6657236 Cree Thibeault; & B Nitres #73% Bridgelux | US 2003~2
Light (Nitres) Brian , FTEFOP CN 019
extraction Mack; Cree Lighting ™
structure Michael,
DenBaars;
Steven
US6885036 Cree Tarsa; Eric J., | ©& P Nitres #73% Bridgelux | US 2003~2
Current (Nitres) Thibeault; = hRF P CN 02005~
Spreading Brian, Cree Lighting ™ 2020
Ibbetson;
James , Mack;
Michael
US6614056 Cree Tarsa; Eric J., | # P& Nitres #73% Bridgelux | US 2003~
Current (Nitres) Thibeault; D EF P CN 2020
Spreading Brian , Cree Lighting ™
Ibbetson;
James, Mack;
Michael
US 5686738 Boston Moustakas, B rFtE 22~ Nichia ~ US 1997~
Buffer Layer | Univ. Theodore AXT -~ Bridgelux | JP 2011
GB
DE
US 7235819 Boston Moustakas, b RrIE %% Bridgelux | US 2007~2
Buffer Layer | Univ. Theodore JP 011
GB
DE
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2002 & Cree &2 p ;P19 2 3 32418 > Cree BB E H &1 - H £ 2000
4 F 4

# B~ 18 1 Nitres £7 2004 & B&%E!év’?ATMI"F.’K % Cree en& v b A 4

gl et o

¢ 7 #1484 Rohm, Stanley, Lite-on, Kingbright, Seoul, Cotco % - £2 %} Bridgelux i&

G

Cree B H AMEFRB G2 2 HAIE L BB EJIF R Cree
FARAERAS BEAIREY Y AR A0 AL R E R
B R L o B Buffer Layer ‘738 & {2~ ¢ WY LG ¥ 5o

i

ldep &~ T T B ApE AL 0 B - 2B 4E% f](Buffer Layer) > ® 2t
& 41 2011 # FH o

=3 Suit ==-==2 Cross license

DE Buffer Layer(Boston) ‘738
NCLIN  Suffer Laver(Boston) 738
JP Buffer Layer(Boston) ‘738
™W Current Spreading(Nitres) ‘036’056
Roughen(Nitres) ‘236
Current Spreading(Nitres) ‘036’056
CN Roughen(Nitres) ‘236
_____ ELOG(NCSU) "849 Cotco, Rohm, Staniey,
Kingbright, Lite-on,
White LED(ATMI) ‘175 > coul
Current Spreading(Nitres) ‘036’056 ———> Bridgelux
uS Roughen(Nitres) 236 —> Bridgelux
ELOG(NCSU) ‘849 —3> Nichia
Buffer Layer(Boston) ‘738 Nichia, AXT, Bridgeiux .
1897 2000 2003 2008 2011 2018 2020 -

B 4-11 ~ Cree B & % 416 & Bl (Fh0 s & JlA26/60 5 & 5 BT
(R fomm)
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many dispufes

Harvatek, Vishay
Samsung SEM, Lite-On
Everlight, ROHM

Ya Hsin, Lednium (Optek)

Avago (ex. Agilent)

. Opto Tech
{zome i i
Epistar resolved) Citizen Dominant
Invest,
. chig disputes dispute
dizpuie Icense Vo (resolved)
AlGalnP (resohved) F‘.hte -ED
LED Icense White LED
i , N P icensas
dispute Lumileds | «——» | Nichia | = Cross- - | Osram
i Cross- licence
[F"hlllpS} icence ,f"' . . Cross-
P "
1...,__ P '\ - wil'ie
- * ., -
Cross- | "tenaa,, r0ss-licence
icence / chip
¥ zseftlement ) \. Supply laws uit
Cross-
R licence
Toyoda Gosei license
Cree » | Kingbright
|aw =it license
v 1 lawsuits Stanley, ROHM, Lite-On
Copyright @ Seoul
2006-2007 _ Semiconductor BridgelLux Cotco
LEDs Magazine
I formed IPSLA
lawsuit
numergus :
licenses Intematix
W 4-12 ~ LED 75 & {1372 &2 3248
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(=) Cree ¥ BridgeLux & #
Cree %2006 # 9 7 11 p » B 4% Bridgelux B B35 » &3 pav 5 0k » &
%% 4] 7 @ 4z o @ Bridgelux » 2 6869812 & 37 Cree » P 70 3775 iE {7

35
I # x4k FF £ (Discovery Phase) o

#:4-15 ~ Cree# Bridgelux 2z & fI5] % (&% 2 F12)

£ f15 Assignee R4 v 4

US 6657236 Cree Cree v. Bridgelux
US6885036 Cree Cree v. Bridgelux
US6614056 Cree Cree v. Bridgelux
US 5686738 Boston Univ. | Cree v. Bridgelux
US 7235819 Boston Univ. | Cree v. Bridgelux
US 6869812 Bridgelux Bridgelux v. Cree

FIH T Eer

Cree &L * ¥ Eppias £ “,% TEBERE R s FmE S H R s B

B Wb FH LR R T LR
(-) Egmp

FE¥- BREESFELLED 4 Cree § 23 % > 2 21993 # p 5 4
7 GaN g3k LED {4 >Cree #2000 & 5 cniFk & B engh L @ 8 - B g tsen'h

R o Cree & 3038 * hIRF IR o

1994 # & > John Edmond » 7 — #4349 2 = » % 3 & it 43 4 » Cree >
FRANFFRENELE S F ZERR CREEHEEE LA R B

= o % 1994~2000 #p B Cree # %74 SR 434 » 25 e ¥ H- 323 E R

%143 F f'r—’fFf Bob Johnstone, “They were always a step ahead. We’d come up with an indium
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again. ...”, ”Shuji Nakamura and the Revolotion in Lighting Technology”, Prometheus Books, 2007.
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45 #H L FORM 10-Q(Quarterly Report), Filed 04/24/08 for the Period Ending 03/30/08 Acquisition of

COTCO Luminant Device Limited, “On March 30, 2007, Cree, Inc. acquired COTCO Luminant
Device Limited (now Cree Hong Kong Limited), a Hong Kong company (“COTCO”), from COTCO
Holdings Limited (now United Luminous International (Holdings) Limited), a Hong Kong company
(“Holdings”). The Company acquired all of the outstanding share capital of COTCO in exchange for
consideration consisting of 7,604,785 shares of the Company’s common stock and $77 million cash.”
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** The LED City™ is an expanding community of government and industry parties working to
promote and deploy LED lighting technology across the full range of municipal infrastructure to:

Save energy. Protect the environment. Reduce maintenance costs. Improve light quality for improved
visibility and safety. Save tax dollars.Launched in December, 2006 with a parking garage light pilot
program in Raleigh, NC, supported by Cree, Lighting Science Group, AmTech Lighting Services and
Progress Energy, the LED City community is providing a guide to accelerating the deployment of LED
lighting for cities worldwide.The pilot, replacing high-pressure sodium fixtures with LED fixtures,
demonstrated a 40-percent energy savings. Respondents to surveys conducted before and after the
transformation declared the LED light quality far superior, said the garage felt far safer and reported
that their overall opinion of the garage significantly improved. The city of Raleigh is the first LED City
because of its commitment to deploy LED light across its infrastructure.
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(I ) schré HF e+ (Government Contract Funding)

Cree & *" i * prfira g 0% > T A 7| NiT7 & £ Wi mINawt vt 4 o
o RERZ ko Cree 2007 # 6 ' £ 21 i § skehpt it pbsb g o 7= #
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v E5t L#F Cree il J 8 Hplwrenif iy = o

(g

% 4-18 ~ Cree shyt it &

Subject DOE Share | Status Contract Period

High-Efficiency LED Lamp for $1,419,584 Finish | 2003 - 2006
Solid-State Lighting

White LED Package Efficiency and $2,247,250 Finish | 2000 - 2004
Brightness

LED Chips and Packaging for 100 $1,231,877 On 2007 — 2009
LPW SSL Component going

Small-Area Array-Based LED $1,651,867 On 2005 - 2008
Luminaire Design going

#4-19 - DOE# 243+ 4% & 1 & 4)°°

£ 4] P

6972438 Light Emitting Diode with Porous SiC Substrate and Method for
Fabricating

US 2006/0267029 Light Emitting Diode with High Aspect Ratio Sub-Micron
Roughness for Light Extraction and Methods of Forming

% Solid-State Lighting Patents Submitted as a Result of DOE-Funded Projects, As of January 2008, a
total of eighteen solid-state lighting (SSL) patents have been granted as a result of Department of
Energy-funded research projects. This demonstrates the value of DOE SSL projects to private
companies and notable progress toward commercialization. Since DOE began funding SSL research
projects in 2000, a total of 71 patent applications have been applied for or awarded as follows: large
businesses — 40; small businesses — 15; universities — 13; and national laboratories — 3.
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