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(57) Abstract: A white light emitting diode (LED) device (100). The device comprises: a conductive substrate (41); a multilay-
ered light emitting semiconductor epitaxial structure (43) formed on the conductive substrate; a contact (45) provided on the mul-
tilayered light emitting semiconductor epitaxial structure; a transparent layer (53) provided on the multilayered light emitting
semiconductor epitaxial structure; a wavelength converting layer (55) provided on the transparent layer; and an optical layer (57)
provided on the wavelength converting layer. The invention also provides a method for manufacturing the white light emitting
diode device.
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The invention provides a white light emitting diode device,
which includes: a conductive substrate; a multilayered light emitting
semiconductor epitaxial structure formed on the conductive substrate;
a contact provided on the multilayered light emitting semiconductor
epitaxial structure; a transparent layer provided on the multilayered
light emitting semiconductor epitaxial structure; a wavelength
converting layer provided on the transparent layer; and an optical
layer provided on the wavelength converting layer. The invention also
provides a method for manufacturing the white light emitting diode

device.

LK



WO 2012/017304 PCT/IB2011/001816

W s EREE
()AEHERREBLE (1) E -
(D) AREE 2 T E R0

41 TR

43 SREATERELEH
45 A2

53 # AR

55 R R Y

57 RER

100 artEt—imfgEE

A AREEAALEXE FRTREATEASMGLESX
(#)



WO 2012/017304 PCT/IB2011/001816
7N~ A -
[ %A P B 2 H Ak AR SR ]

A AGMN— a5k —4&#(LED - light emitting diode)
EERARLH Xk -
CHIE TP

BB B EE P wEREHF 5998925 KB E
ZHIA_BBEE ATHEE A BUELEMESAZI LK
K BAASREREABRARDEHBRABE AW LBLE
RAFTEAABANEELBLEBRAS L BB K BEHAE > At
AR AAGRAE  PloBANBAERLBE TR
URBHABREREA AR EK EATE £ Q2™ AR LG RS
RIVBA-_BHUEBEAERAEZTEE - X AW EZREHF
5,998,925 kA E XA _IBEE Y > LALATREBRE LS
BEEEGARGRIE)ZA T eRABE LR E ZNE LK
Kk EFRBFAERRBEAREERGT  EETHRALXSH - &
EHRARRURGEERE  BEMABRILERAR - X agN g
ha B BB BHFTR(RSEUNBBFXET) AT B LRE
CEABENEE BB H AL FR(yellow ring) L & B & A58 4
THEAOBERAEIMAL TROER > BMEREL_1E
BEBNEUHHMN ZTHEREARBORER > BALRE %
EREHMZIER > tEERAF L BB EEMAELHM R o
BREABER ML Bt ZF—HT R EAPROYHE L —IF
REBRAHSE X -

[FHARE]
RBABEHZ—FHELE  RE— okt
Fik ROSTH I REAZLE  AAZR ERERA KGR
B> UMRALAERURERBHROF I BEH %ES
TEAR AR TRARLHMARSEEAFEHNELER  UBRE
SETERURSRBAFERELEHAOFT BLEH KE

3



WO 2012/017304 PCT/IB2011/001816
—HBERBRAE B LEHRABHORT URBE B
SHYREBUMERFE _HBEHNO LR FAFEIRELEEE
bh—k BENERBREASERBAFERELEHIMRE
HHE -

WRBAFHAZA —FTHALE BE-—HaLABEL_BHEK
BORAAS  HTAR PEBEAFERESLEHE HALEFE
AEE B ZELASREAFSRELEH/L BAR X%
BASRBEAFERELGEHE RRBME XELALZAR L
URAZR  ZELKZKEIKRE L -

RERAZ H T Ak B A RAR =T 48 LA TF A LA5) o~ A %590
BREHFZEME A BESHFmlAmEREAG -

[ Frwr K]

B 1 BETRBREAZ —FHAZELE L 128 (LED)%
E 100 thtes A2 @@ - wl 1 Ao - @A AEABBEE 100
e HERARKA FREAFERESEHR B HALETELR
A4l B BE(ER)AS RELSREBAFERELEHE B L
BHE 3> REBASRBAFETRELLEH 43 L ARBRE
55 % BAZRAR 53 L ARAER 57T REAKRKBIRE 55
L -EETHEEATHLE LB EE  FlARMAEGEL  RET
BrS)e 2 RBEXFERELEHB TS —pANFEHE
—FILR > MARAEL DA FERE L RRXR—nAFERE W
MAELFEILR o ARFHZ—FEHF > ob p A F FHE G
WRASFEAKA L ARWHES T > tbn B FEHE AZAEN
RAEETRE 41 L ZRAR 53 T hREMATER > 4oy BAS
BE ~ BREMEE - REN L AMBEE - BHR 53 TS EHARN
REMN 140 EB4EAH 1500 T EHMBELASERE LG
ehdEME A3 Lk RERILE 55 2 o ARBHZ —FTHRB T K
RBLRE SS5ThERERBIBTEAER  FlolTE40REK
BT R B F—REBBRTEURXRELSE —KAEKBIRT
BEHE _REBHBTREKBTIHEAIAP) ¥ F—kkgis

4



WO 2012/017304 PCT/IB2011/001816
FRURE —_BEKBU/TRETHNOBABARAMRAEIE » L
F—RRBRTFRUABRF A RBBRTRETEZEEFBERER
W REABUAR R MBAE - KARBBRE 55 OEEA DY 200
pumo BAEG ARG S0 pme R ARBES T KRG LE
S5 TAHE—kE#BILR - A2 R 5T TEAARILER T HE
AABEAFREEE 100 &9 LRE(light extraction)Z £ - K2R
57 T REMAr E k> lao sy BABAS ~ 3R AR ~ R E 46 AR
FREEXE - R2R STHEREANNE 150 pm $14 400 ym 2 R >
BEAH20 tm- ERFERAZEHETRG P ULAZRTAAHE
T&(dome) ~ ¢} & (convex) ~ M &(concave) ~ F & ~ % It /2 F(Fresnel)
BHEELENHN > ML AER KRBT T At

B 2a-2g Bar B 1 2 A REA_BBEE 100 sy~ Bt b
B o W 2a-2g Ao B AKRBREGABILATREMNEE 3]
E o 2 AR B! (injection molding) ~ 2 & 5 #! (compress molding) ~
HiLAi(casting) F F R F AR ZKEALE ST - L ¥ b A9k &
AL AT R B 1448 b H b B ey & & @ /7B #)(sand blasting) 2 £
FIREMIER  UEALR STHABEAFALHARE - £R5
A2 A—KHF T HA3 TRAEBABHRLITRE  MAH
BHALE ST HADEITEDRBLIRIE  UERERE 5T 6%
AR REE - A3 THwdKE - L4448 IBBE
E WM AT E R o

BE AL R ST /E A - # &% & (spraying coating) ~ 5¢
% (spin coating) ~ "% 41 7] Ep (jet printing) ~ 2% 44 EP (screen printing) %
FHFRXAERER ST LR BRKBIRE S55°- R8> RRERE -
HH I REEPFE L HF AR KRBHRR S5 LXEEAR 53
ZHBEBE 3 MUANELXEREAR 53 F —HEE
o R RBEBOSARBRE SSURAER ST -

R EABRAZXZ—FREIT  FAEEAEHE 31 @
REBERAEABORB R AR GHARILREY —ZARSMB
RAEBXER 5T -



WO 2012/017304 PCT/IB2011/001816

BE @ AETEARAN LHEASZEEAFERES
B A3 UHALLSEERAK 4] URLBREALEBRE L EH
BHFE _HBER ELRFAFERELLEHEVB ERERTI(E
)45 o

Rt > BE-HBEBIBHAREE - HEBEHEBBYRT -

WAERG Y AVIB S —HBEBZATBRER 3 KM
AREEERSP O BE3 TAXREASR ST 2B A%EREK
IR S5 2HTHS RE AREARERE S5 2B B A%
HHR S3 Z AT

RiE BRI BEBAE _HEEEESA - BHEM
TORFEHBEMOARBRESSAE _HEEBYUEIREL
FEBE LGB RS E—RENEMXEZARL S PR Y
GREAIBEEE 100 KM ARBAZHIBTIES F > E A
B 53 FIHMEBEAF _HBEEIMEL —HBLEHEL > WwE
4a-4e LA R [ 6a-6g Fi™ » RE » TR HRELF —HBEEUR
B BEHEY RELHR S3SABESZRBENINSREAYS
B2 B At A3 gLk BRdRIRE 55 2 PP 0 BP0 AEAR 53 4% E
ESRBAFERELEH A ML RBHRRE SS52H -

3 BTHRBABEAZ —FTHRHIZAOABEAFBEEE
200 Y im @ E - B 3 2 a A B A A E E 200 A0 E
1z a8 L BEEEI00 HLZRAAN B3 2888 L4
BEE200689LLE 67T RAEAMKILERT  HAKEHYEERR
MEH—ZAEG - B 4ade BTH 3 2B ABEEE 200
TR BEESE NETRERAWE 2 AT E - B 4a-de 14 24
RERBEN T XN REATH 4 BN ToE 2 A £ER
BEARZEALERE 67 -

ho[E 4da-de i~ > B REALR 67 K1k £AAER 67
THREBEARBIRRE S5 UBRESHAER 67 AR K KBIRE 55
ME—BEHR - F—F @ AFTRR4 LRABRSEER
fdag s 0 QA3 URARR S MAEHMRNRE L LB ERE

6



WO 2012/017304 PCT/IB2011/001816
S35 B EE F BB ETRARI URSEERR
FERELERBALREAFTRELLEHB LR ERI(E
#&)45 o

BE O OBFHBERVERAEF _HBEERBHRT -

kOB FR - HBEHAT M BEERES A A WER
HakiEt—tmggE g 200 -

5 BTRBABAZXA —FHpIZAOAFLA_BEEE
300 gyt ig | @B - B S 2 e kAL AR B 300 AN E
lZ2apBAFBETI0 RZEBARN B SZa8 L4
BEEI0MALE 7T AFRAREZENHLX  BEREFAAER
— %38 # E 300 44 5 B £ (light pattern) - B 6a-6g 38~ B 5 2 & k%
BA_ABEEE 300 9~ HEFE - o 6a-6g FFT 0 A
81 L% EAEZR 77 ¥ » B A 8l TRTF LT & @miakit
AMRE > BB THwdkIE  REH B EFNMBAER -
Rtk EARER TT LR ERKRBIBRRE 55 24 > AR 81
U LA KR ER 7T AR RBILE S5 F — B -

A-F@m LR ETARA LREVREEEAFERELSE
WA URERE 53 A ANE LRBEAFEAR 3B E %
BUM Fo_RBEMBOALETEARANURSESEAFTERE S
G SR BEAFEBRERLEHE A3 LXRERI(ER)S -

BE OBRE - HBEHBUI AR B EERBYRT -

K% BF—MBEHBAE BB AE A MR
BatBER_IBEEEI00 - BRI BE-HBLEENERSE
MR SSHUE_HBEEBHNIRBAFIBREREHS B AL
Ao BAEKBILE SSASREAFESHELEHE 43 ZHKRE
FHRHRE S3 -

MBI RN RBAEATERE TG BF 48
EXHAMMETRENR AREREFABASRBEALF TR

REHEBRAAMRALEAR) A TEREERAEFELR
EHEEMN UREBALERAUEARRLAER/ R LS LEE

7



WO 2012/017304 PCT/IB2011/001816
HE o bt RBABHZI L FATAEATREMBEL 12
EEHAERBE)ZA  RAEEZLBOLE  HEXEALMHK
ABREBHIAER L)MERZTENBEREN > ZHERATFTRE
HHNBiTEL > BT REHEREERR -

BAAGHOCLAE B A THARE X F WA - 2R T KA
HEETHRERSERATHAIHNARESHHEALT » THTE
S s FIERRELHR S KMzl - FILURFLHAK
BENKEARRAPTFHERLEN -

[B X ERA]

AABERAZEHMBE X T MR AHERBREGEEFRR
&7 NEP

B 1 BARBABAZ —EHREZAOLELAIEE B
wg A% 3 & B

Bl 2a-2g 8w | 2 BB A BB EENTERE T

B 3 BETRBABSAZ, —EHRHAZELFAIBREEYN
et i3l @mE

da-de BET B3I ZGAB AR ETN THRELE T

5 BTHRBABRHZX G —EHREIZAOATLASBREE
eSS mE &

B 6a-6g BaTH Sz a kB A _BBE BN TRELITH -

[ & aHF5E59])
31 A

41 ETRK

43 SREAFEHELLEH
45 B g

53 HAR

55 KR ERIRR

57 K2R

67 XER



WO 2012/017304 PCT/IB2011/001816

77 RER
81  HA

100 B4 E_1aMEE
200 BB IBEEE
300 BA#EA—_SEEE



WO 2012/017304 PCT/IB2011/001816
+ -~ PHEFEE
1fﬁétﬁt#ﬁ%%§ﬁﬁ& 2R
aﬁ’h%@’
EZAERLEHE—RRBRRE  UHREBEZAZR AR
TR EBBRB—F B
RE-FEEAK
EZETERIUA—SREAFSTRERLEHE > UBARL
SUBEARUNRGSBHEAFTSRELEHRYN —F 28
Z:
B EHBEEHNARZE R BEBABYRT R
BZEHBEENTEARBREAZE R EHMNN%S
BREXFERELERBELS AR INTEAKBIRERZS R
BhRFERELLBIEMBRE—ZARE -

2R HEAKE S 1Az a A AR T AT
GAERGER—EAMERE -

3R FEAGELE 2Btz aAR LR HE T L P
ﬂ%%@%%éﬁAﬁﬂ‘ﬁ@ﬁi‘ﬁ mﬁiﬁ Eﬁ7@

HE-

AP RFGE S 2AMEZ AR A BB HE s £ P
AR B A IS - R4 B AT E R -

ShovF R HEF2E24BHEPE—AREZGAE L AEY
i HE AP ALBE oL RIE -

6w WFEAGEEE SHEMEZAABT LR REFE HP
&k mARREAL AT R IE 64 E B AR % R 3E

10



WO 2012/017304 PCT/IB2011/001816

Tho P FEAGEF 1 Bz oStk L
A SRE A BEBEMEILRE -

S P HEMNEEE THAmEzaRE A BB RETE £ F
ZAILRIE 2 EE Rk %] R IE

OwPFEAREAE 1 R2AMEZAATABRORRET K
EP 2k RBBEGHEBTAIAMBXELAZALLRE L BE
BE - R FIEP ~ RAEEP -

10 WFEAHEE 1 R 2 BAFAEZEAT L IEHEEEN
B R PSERRGEGTHFAIAMKXREARRERILERZ S
RBEXFEHREZEHEZR EF ~%E ~H5 760 ~ @ -

NP HFEHEE S 2 AL GAEF A BB RET X
FAEMEZE BRI ATBREHE -

R FEAEEE 1 & 2 Bz ot By
0 RT3
AR BEAFERELEMERE B -

1B.—#HatEL_BBEE b
—HEHK
—SREAFERELES HMAEZETETARKE
—#BE > RBAUSREAFERELLHEL
~ﬁ%@’a§&ﬁy@%h+%%ﬁ%ﬁﬁi,
—k kB R  REBAUEAR L R
— B REBAGARBHKRE L -

14 o9 EHHEE BEAEZALBE L BBET L P2k

11



WO 2012/017304 PCT/IB2011/001816

L2RAFENNH IS0 ymBEH 400 ym =B BRE -

15y FEAREE BEMEZAGAEABREE A V&R
2R thd—REMAEAR

lowPHFEABEE ISHMEZGAFA—BREE L TR
B4 By By BRI A5t RG SRR ALMSERE o

17493 EA B 3EMEZAOABE A BRET L3l
BERELHLRE - 2BEEL ~ RH ©

18w F EASEE BEMEZ AL EL_RBBEEE L YH S
BHEAFEREIZELS
—pAFEHE > MALEZEFERKL
— LR WARAEZDPDALERE L I R
—nREEHRE > BRAEZLETILE L -

19.40 % 3 %ﬂﬁ@%lyéﬁizéh%hﬂﬁ%¥§;ﬁ*h%
BHAFEBEREHEO
*nﬂ+%%%’%ﬁﬁﬁ%%%&i;
—FLR  HARAEZn A EEERE L R
—pRFEME > MRLREILE L -

0¥ HERMGES 3EMEZGAF AR ET A P3E
BB e 37 4T AR R REMN 1.40 -

20w PFEAEEAE BAAEZOAEA—BREE A P33
ARt — REMATE AR -

s FEAHEE 2l Atz ekt BELEE L PSR

12



WO 2012/017304 PCT/IB2011/001816

© 4 B 9 BR Bt RS R A

VwodFEAEEHE 3AMEZ AR A BEEET A PaRk
E#MLR LB IR ARSI TFRATER MR EEBIRTR
ZHPH—FE>H OB RBEUARE BB -

2409 F A HEE 13 R 23 AMLEZGABE A BREE £
PR RBILE OB EA N 200 ym -

254 9FEAHEF I3BAMEZGABEABEET L Fi%L
LRAFRE - L@ MWk P& RFEFEEHHEX -

2600 ¥ F A REE 13 R ALz B A BREE 2
FHEALR AR ALK

200 E

13



WO 2012/017304 PCT/IB2011/001816

100
NN NN
57
45— ::43

141

& 1

1/9



WO 2012/017304 PCT/IB2011/001816

&l 2a

4+~57
\VAVAVAVAVAVAVAVANVY
+31
& 2b
155
457
VA VA VAVAVAVAVAVAVS
131
B 2¢
_-53
455
1-57
\VAVAVAVAVANVAVAVAVY
431

| 2d

2/9



WO 2012/017304

353
455
+~57
NV VA VA VAVAVAVAVA VS
&l 2¢
.53
455
+~57
AVAVAVEAVANVAN
E 2f
N \ANNNN
{57
3
45— :: 43
141

& 2g

3/9

PCT/IB2011/001816



WO 2012/017304 PCT/IB2011/001816

200
{67
451 133
a1

[& 3

4/9



WO 2012/017304 PCT/IB2011/001816

& 4a

55

&l 4b

= 4c

5/9



WO 2012/017304 PCT/IB2011/001816

53

45— 1 143

A1

| 4d

L-55
53
/-/43

{

45—F

A}

& 4e

6/9



WO 2012/017304 PCT/IB2011/001816

300
—Z
45— 1 43

[& 5

7/9



WO 2012/017304 PCT/IB2011/001816

[&l 6a

+~77

N T N
[ 6b

=55

+~77
&l 6¢

— 55

~77

& 6d

8/9



WO 2012/017304 PCT/IB2011/001816

— 355

45—f :~53

& 62

9/9



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings

