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(57) Abstract: A surface light source chip (100) and a light-emitting diode thereof. The surface light source chip (100) comprises a
sapphire substrate (1), an N-type GaN buffer layer (2) under the sapphire substrate (1), and a chip positive electrode region (10) and a
chip negative electrode region (20) formed under the N-type GaN buffer layer (2), the chip positive electrode region (10) comprising
an N-type GaN layer (3), an MQW light-emitting layer (4), an ODR layer (5) and a chip positive electrode (6) in sequence from top to
bottom, and the chip negative electrode region (20) comprising a chip negative electrode (7). The light emitting diode comprises the
surface light source chip (100). Replacing, on the surface light source chip (100), a distributed Bragg reflector DBR with an omni-di-
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rectional reflector ODR (5) enables the light intensity distribution of the chip (100) to be more uniform within the light emitting angle
range, improving the overall light mixing uniformity of the entire surface of a surface light source, thereby ensuring that the surface
light source has a good light mixing effect and high light emission efficiency when the chips thereof are arranged at a large pitch.

GHHE: —FMEEES R (1000 EKHKEE WS mARESA (1000 BfFESAER (1D . BE
AEW (D FHKNBGANZ 2 (2) PARANRGANE W ZE (2) FHEBEKS K EHKKX (100 F1
BRI (200 , HA, RS A EHRK (100 N LEF] FRXBSFENEGINZE (3) . MOQW K L2
(4) . ODRZ (5 KR IEMH (60, Fridti i kX 20 BIFSH AR (7 » RAEZHECR L
WHE G A (1000 o B A EOGE S (1000 FRHAHE RS EZODRE (5) BACH ik R
S BEEDBR, S (1000 76 H 6 B v 8 6 o o> A 8 i34 A, AR 4R 3% T TH ' YR B TR D 3
Ak, AT BRIE H SR AE Kpitchals Fr HEAT I I TR R A s R OB XK



WO 2020/107782 PCT/CN2019/083915

[0001]

[0002]

[0003]

[0004]
[0005]

— ARG A R E RO ZARE

PR AU,
RE IR BRI IME ORI, i R— Rt e MR R
HREOR

bEE R AR PHEROR B & B Kl P& WHR B Al (LCD TV) J=dndhi
FIREIFETT, B miniLED MR AIREA L ZIRE s HDOERE, FAT—RE
AEARLED T\ EE B Z RV EF HEEZEASH. RU#FE. s2E. &
BN LA E S E 2 0SS, 2B ZE WAVEBR. R, miniLEDYEY:2
P IR E — SRR IRAFR,  HAn DR R AR IR 5T DL AL
RSN —ERNILET VR mTRARERARE, EORERZER R
REDBU R SRR A B R, RTTAESRE R Z BIBEE  (pitch) UMK
SRS, FHIE R EESN T 2 X HDBR (RH) RHTE,
HREAN S ERE L S A A BT e, KA AT M SO YERR RS .
TM3&E BRI A ST, W AT AR E BT g 7 =

A B

B[]

NP IRE G TDBRZE (R S E) RALA J7 10 Rt i 55 7&
BUREAS), A& ATER IR A % F ODRJZ (Omni-Directional Reflector,
PR IR E)BDBRZ, #0578 e A BB BN R A SIS 5),
AR FIRTHED R R G ST -

BRGNP TES

SSUNATIES

N TEMEARBRE, REWHRHE T W REATE:

AR —L5EE P, SE—MEDEES R EE A ER. EEAER T
HINTLGaNZR i 2 DA R AENTL GaNZR 1 2 N A T AR C  TEAR XA e Al X
Hrp FrfiS BRI EB T ROREENEGaNZE . MQW (ZETH) &t



WO 2020/107782 PCT/CN2019/083915

[0006]

[0007]

[0008]

[0009]

[0010]
[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

f&. ODRZIOU A IEW, Frdieh MR X AR S Ak
=51, HAPNAODREMN LB M KIKEEFZUMEEZE. TR EMNEER

H—PH, EAPIHRESAEEZ NGaNZ-
H—LH), EAIARITEE AITOE N, Indium tin oxide)Z B MFLENY)

M. JTHRARUER N, SRS RN, Sk BRI R AR R

i
Pty EMPHARAEOEEIEY (4n) | HAE. nRBETL
S

Hpty, ENPEEmBEE R SR, SRR A Y.
Bl EAEHEE R EREB R, PR ST
P R A
LIRS, RIE—FRE R, B LR E— AR
-

H—pty, BB T T OEE RN, B TR

SRS, DOEHEIEE S A EAR IRt A

PG, HA AR E eI SE R EBCE T INAER L.

ARIE TR

EETTE S

A FIE BRI, A% i S —REDEI Sy, FERDER S TR

FH 22 /1 8 SRR FZ ODREM AT R A% S ST I ZDBR, #6778 Hi Dt A VR [ A Ot
TEATEEANS), WEEAR 3T e IR B R E I Sk

[FIf, DBREZZ MBS ENNAL, HSREGEMEHVERERE, [ m
HERBREME N Z At RNMINSR. ODREMHEN TDBREM S, AR
BRI R R FIN, T BEAARE A S AT AR, M E AR I
TRA S T RIS B RIS RS AT T YERR BRI =i 42 A I Ta A
55 B35 S Y ]

o T T T



WO 2020/107782 PCT/CN2019/083915

[0017]
[0018]
[0019]
[0020]
[0021]
[0022]
[0023]
[0024]
[0025]

[0026]

[0027]

[0028]
[0029]

[0030]

B PR

P12 AR 2R B — s ity = A0 TGRS i R =

P12 2 AR 2R HH— s it 5 =000 & 0t AR B S R S

BB AR R R -

1 FAER . 2N GaNZEMZE . 3NEIGaNZ . 4MQW A2
S50DRZE. 6T IEM . Tt Tk,

10 ERIX 2068 7 AR X,

SIPEREMEE . 52 2. S3EBE,

O1IEWR & B ERARE . 71 AR S B ARG,

100THDEYRE T 200564 30078 HEfE-
A BTt
AR B E SR 7 =

TEARE AN, BRAESH A ERIFRE, 4IRS bz braliz -
TR VAR SR AR A, e e RS A S IE S B
i B EATZ A A AR E R . T, A IETE S AR by o
bR EECEIE S AR S IR IE EA AR BT, B RN S — I
KFREETH k. B—REES A2 By N N E S —
FHIETESS IR T AR T, SRR S — e/ i B /N T 88 AHAIE

ZHEENFTR, RER—ER0 T, SE—MEEIEE T 100855 E 50 5
W S A ER T T AINZLGaNLE 22 LA R ENT GaNgE i 227 77 T BRI
FIER X 10FEE A Tk [X20, Hrir, Fngits v EARIX 10 EE M KIKEENE Ga
N/Z3. MQWX&JtZ4. ODRES I IEMG, Friditsh kX 20830 h k7

A FNAODRES M LB M RIKEFEF-FRMRZES L T RS2 E B Z 53
Bt S AP RES 1 HGaNZ . GaNFFERF A A TR . SR TiERE. 5
AR BREREF R A

H APt ZS20TOZ e A LAY IR I ReVB(E#]S, e



WO 2020/107782 PCT/CN2019/083915

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]
[0037]

[0038]

[0039]

FelmF RN, HOR BRI S R bR I S 2 52,

RIS ES200E R EN (4n) |, EAREE . o Iriddrit 25295t
=,
BErofiaaBES3MEE AR BRM R, SFeRREeWEE, i, wLl
VERTERODREE M B m SR8, $ém 1t B

Bt v IERe N 7 IR EEeL, It Atk T iR ks
JB R AR 1

HERARERIR, RAHA—SLiEh, RE—MECNE, g5 LT
—IRE AT AR EDEIEE A 100-

H IR &6 iR B ER 2001 5O EHEAR300, EAR200H TR E IR E
FEIRE 100, DR300 5 T iR E AR 200 X TR DGR 1000 2 G HEE3
00W] LSBT, WisH DeH DOt

FLp R GRS 10095 (8] BESCE. T Frd #7200

XA T I BRI, A& R ES S —RhEDEI 0, RIS %
FH 42 A UM B FZODRE AT R S S IR ZDBR, 800 7 78 Hi e/ BE VE I A
SRR ANS], WER F AR R e S, M ERIE T YEIRTE Kpi
tehit i HEART IS B BTR DR AN i B R St R

I, DBREZ ABEIIEMAL, HSRMEEFRPERRE, FEEEIHG
RTERBREAL T O AR EFAISR . ODREMN TDBREM S, EEE#&
B SO R AR, ST BB AR AR A G A BT AR A, T B AR BT T
T S T IR A S S BRI A IEA S 1 ot AR ARSI T oM 2 A e T e A
L AN ST Y ]

DAE AR U AR R B R SERt 7 =, N T HY, X FARBOR U S B EOR
AR, TEABEARZAEIRARTHE T, o n] DU S FRoAmmiE i, X o
O -t R AT Ry 2 & A B R ATV R



WO 2020/107782

[BUFIESR 1]

[BUFIESR 2]

[FUF 3R 3]

[BUFIEESR 4]

[FUF 3K 5]

[FUF 3K 6]

[BURIESR 7]

[FUF 3K 8]

[FUF 3K 9]

[BUFIESR 10]

PCT/CN2019/083915

RUF K+
—MEDEIE G, BREEAER. EE0ERT 5 FINE GaNZ
JZ LA RAENTIGaNZR i 2 T 7 I BRSO IR IXARE Tl X, o
;RS IER KON EE IR EENELGaNZ . MQWAJE/Z. OD
REZIGHIER, Fngith Il X a7 fitke
WRRZE SR TR B — MR v, Hb, FARODRE M EE T K
AL REZE . TR ENEREZE-
WRCRZESR2FT AR — DGR, Ho, i 26 B E A Ga
NJZ-
WBCR SR 2T AR B — MR v, o, It 2 RITOZ H
AL R
WRURZESRAFT AR — MDD, o, I 2 A2 BT 2
/ (4n) , EHioREAS . o mRdh it B =,
WRCR SR AR — DGR, B, frd i Z ey s
RIPE, BFESRIREYEE.
WBCRIZESR TR B — MR e, o, It IR S 5 R IR
W B RMER, Pt ST 57 Tk e B AR AR 2
— PR R, H A EIE AU EE SR LI AR B AR IR
WIRCREE SRS TR i — R & e ZE, H, LaE:
ER, AT RASEIAEEIEGA
DOCHERE, B TR AA RIS
WA BESROF IR I —Fh & e AR, Hr, iRt h &R
BB T HTAREA L.



71

WO 2020/107782 PCT/CN2019/083915

1060

i

300

200




INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/083915

A.

CLASSIFICATION OF SUBJECT MATTER
HO1L 33/46(2010.01)i

According to International Patent Classification (IPC) or to both national classification and IPC

B.

FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

HO1L

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

CNPAT, CNKI, WPL, EPODOC, IEEE: £ &, & /7, ;it, £ XE, BIFZ, omni, direction+, odr, mqw, reflect+

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
PX CN 109545936 A (WUHAN CHINA STAR OPTOELECTRONICS TECHNOLOGY CO., 1-10
LTD.) 29 March 2019 (2019-03-29)
claims 1-10
X CN 101645474 A (EPISTAR CORPORATION) 10 February 2010 (2010-02-10) 1-10

description, page 3, paragraph 1 to page 6, paragraph 2, and figures 1 and 4

X CN 105810791 A (XTAMEN SAN'AN OPTOELECTRONICS TECHNOLOGY CO., LTD.) 1-10
27 July 2016 (2016-07-27)
description, paragraphs [0003]-[0033], and figures 1-5

A US 2008173885 Al (KUROMIZU, Y.) 24 July 2008 (2008-07-24) 1-10
entire document

A CN 103489977 A (ENRAYTEK OPTOELECTRONICS CO., LTD.) 01 January 2014 1-10
(2014-01-01)
entire document

D Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international «X» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«1» document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (a§ specified) ) o considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“p»  document published prior to the international filing date but later than ~ « & document member of the same patent family
the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
12 June 2019 27 June 2019
Name and mailing address of the ISA/CN Authorized officer

China National Intellectual Property Administration

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members

PCT/CN2019/083915
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 109545936 A 29 March 2019 None
CN 101645474 A 10 February 2010 CN 102522486 B 18 November 2015
CN 102522486 A 27 June 2012
CN 101645474 B 21 March 2012
CN 105810791 A 27 July 2016 None
uUs 2008173885 Al 24 July 2008 KR 20070083214 A 23 August 2007
JP 2007221029 A 30 August 2007
EP 1821346 A2 22 August 2007
EP 1821346 A3 03 June 2009
CN 101127383 A 20 February 2008
CN 100533792 C 26 August 2009
™ 200746468 A 16 December 2007
CN 103489977 A 01 January 2014 None

Form PCT/ISA/210 (patent family annex) (January 2015)



EFrRRRE Il P iR 5
PCT/CN2019/083915

A ESIRbaES
HO1L 33/46(2010.01) i

FZIR PR R 23 3% (TPC) B ] 4% 8 ] 28 7 SRR TPC P ok 702K

B. AENTbE
o3 AR B S0k (bR 2R R AR 285
HO1L

AR AL TR AU 10 o o I PR B SR L AR AR R 2R STk

T Fvier 28 i & () i S0 2 R B R A4 A, A AT R ] e DD )
CNPAT, CNKI, WPI, EPODOC, IEEE: &fffif, 4J5fr, R&H, &MJZ, HIHJZ, omni, directiont, odr, mqw, re-

flect+
C. LEE s
% AU SIS, BERN, IERMHEEETE PRI
PX CN 109545936 A (EWMAEENCHEFAGEAT) 20194 38 290 (2019 - 03 - 29) 1-10
BRIER1-10
X CN 101645474 A (FIGGHBRABEIRAT) 2010$ 2H 10H (2010 - 02 - 10) 1-10
PRI SE3 TUAE 1 - SE6 TU SR 2 L, P L.
X CN 105810791 A (JE[1W =2 uE R AR AF) 20164 7H 27H (2016 - 07 - 27) 1-10
R 5 [0003]1-[0033 1 B¢, FtPd1-5
A US 2008173885 Al (KUROMIZU, YUICHI) 20084E 77 24H (2008 - 07 - 24) 1-10
AW
A CN 103489977 A (Wit Rl LIGHFR/ASE) 20144 1H 1H (2014 - 01 - 01) 1-10
AW
[Nacssepprecms: b . TRBERIHE
* Bl ERER “r FEHEHEMAEN B2 G840, 5 HiEA AL, (24 TER
A N — . . . Rz B B R EE HIAE JE S
“N” NARFERIER RS TIB BAR— RS H , . .
“yn B E =17 S 3 AN
Sg7 72 EBEHH B 02 R S A AR R S i X Ry oo tt WRRRR AR
“L” AJHEHR KA R BE SO, BRI E B —E y “yr SRR, BB HS BRI 2R RS S
: %iﬁg%gﬁﬁggggﬁégﬁgﬁﬁgéyﬁﬂﬁﬁﬁ %Iﬁgﬁﬁfﬁﬁﬁﬁﬁkﬁﬁ B 5 WA B
“0” WRISKAT. FH. RESEHAMT AT “gr FEEERE S
“pr NAHSET E bR BE BERT AT ER A Kot
[ Frofer 22 SE R 52 i 5 28 Frs 22 AR 5 Wi 2 3
2019%F 6H 12H 20194 64 27H
TSA/CNF & FR A0 MR 2y ik ZRE R
T 2 SRR (ISA/CN) oAk
o [ b BT e X B IR i 65 100088 =
fEEE (86-10)62019451 B iE S TS 86-(10)-53961454

R PCT/ISA/210 (582W) (201551 H)



R H S
XTREERNESR PCT/CN2019/083915
Wit 4 8 0 B RS el Gl el
CN 109545936 20194F 38 29H T
CN 101645474 A 20104F 2H 10H CN 102522486 B 20154 118 18H
CN 102522486 A 20124F 6 27H
CN 101645474 B 20124F 38 21H
CN 105810791 A 20164F 7H 27H T
us 2008173885 Al 2008 7TH 24H KR 20070083214 A 20074 8H 23H
JP 2007221029 A 20074 8H 30H
EP 1821346 A2 20074 8H 22H
EP 1821346 A3 20094 6H 3H
CN 101127383 A 20084 28 20H
CN 100533792 C 20094 8H 26H
W 200746468 A 20074 128 16H
CN 103489977 A 20144F 1H 1H T

R PCT/1SA/210 (FEERIFE) (201581 H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - drawings
	Page 9 - wo-search-report
	Page 10 - wo-search-report
	Page 11 - wo-search-report
	Page 12 - wo-search-report

