wo 2020/077992 A1 |0 00000 KO Y00

(12) ?it,m:’%fll'é"f’f
19) t 5 AR PR LR 2R 3

E br B ‘
43) Efr 27 B =

2020 &£ 4 A 23 H (23.04.2020)

WIPO I PCT

FAM AR ERRHTE

U A 0 0
(10) EFR A TS
WO 2020/077992 A1l

G EREHSES:
HOIL 51/50 (2006.01)

(21) FEFRHRIES: PCT/CN2019/086932
(22) EFRERIEA: 2019 %5 A 15 H (15.05.2019)
(25) RIFIES: s
(26) MBS s
(30) 7L

201811201713.9 2018105 16 H (16.10.2018) CN
ODBEA: R I X & & £ B B & R

/Y 7] (APPOTRONICS CORPORATION LIMITED)

mmm;¢ﬁf?é%Wﬁ%mE@ﬁ%
B 2 %635 5 OB X B & B K JE 20-22

¥, Guangdong 518000 (CN).

(72) KA E{:ﬁ,u(ZHANG Shizhong); HERER
I mg LU X BT T8 5 T #6375 = T IX B
K JE 20-22 8%, Guangdong 518000 (CN). ER %R
%i(DUAN,Yinxiang) P RA R R L X
VAT 22 T B 635 0 BT X B A B R K [H 20-224%,
Guangdong 518000 (CN). H#EIE(TIAN, Zifeng);
E R EYI TR L X S AT TE 2 %63 S
T X R A K 20-224% , Guangdong 518000
(CN). [FE#5(ZHOU,Meng); T E K& EITH
B LU X T S AT ER 635 T X R R K

J& 20-22 ¥, Guangdong 518000 (CN). HEX
Hu); P EREAEITELXSE {iﬁfk%
#5635 i 7 X B A 5K 8 20-22 4%, Guangdong
518000 (CN). 'LlFF‘ﬁIE(XU Yanzheng); T E K
BRI R L X B TE 2 R IR 63 5 M T X B
SER K 20-224%, Guangdong 518000 (CN).

@D {5 E (FrAF1aH, EHRkEG—MrlREerNEK
{R47) : AE, AG, AL, AM, AQ, AT, AU, AZ, BA, BB, BG,
BH, BN, BR, BW,BY,BZ, CA, CH, CL, CN, CO, CR, CU,
CZ, DE, DJ, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IR, IS,
JO, JP, KE, KG, KH, KN, KP, KR, KW, KZ, LA, LC, LK,
LR,LS,LU,LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA, UG,
US, UZ, VC, VN, ZA, ZM, ZW.

B EEE (BB, kGl AeRHX
{R47) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EX V. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), BKill (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HR, HU,
IE, IS, IT, LT, LU, LV, MC, MK, MT, NL, NO, PL, PT,
RO, RS, SE, SL SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

(54) Title: LIGHT-EMITTING DEVICE AND MANUFACTURING METHOD THEREFOR
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(54) REABTR:

(57) Abstract: A light-emitting device and a manufacturing
method therefor, the light-emitting device comprises a light-emit-
ting layer (40), metal reflection layer (30), and thermally conduc-
tive ceramic substrate (10) that are sequentially stacked; a bond-
ing layer (20) is provided between the metal reflection layer (30)
and the thermally conductive ceramic substrate (10), the bonding
layer (20) comprising AIN ceramic particles (22), and the bonding
layer (20) further comprising the metal Al or an alloy Al-Me (21),
wherein Me is a metal material different from Al. By means of
adding a bonding layer that comprises ceramic particles and an Al
alloy between the metal reflection layer and the thermally conduc-
tive ceramic substrate, the present invention improves the bonding
between the metal reflection layer and the thermally conductive
ceramic substrate, prevents interface bonding from not being firm,
improves the bonding force of an interface, prevents the phenom-
enon of fluorescence quenching that is caused by heat accumula-
tion, and extends the service life of the light-emitting device.
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K, TIARAKK S AEEI R E (FHREH~0.02w/m k), WiET %
BRIy, IERT BT o BEIEE R A BRI W AR
Be, BB BB A 2 AR, NI ESR A AR BT E S
(R34 EAEE Ao DRI, ] (5 g e AR AR SO 2 S R R T
o A H AR A A R Y i)
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AR AT B A R (P R 8] A TR IR BRI 2, FR R
RO E K70, B ESE RN RS MRS HIER R %
AL P ERRLA Al &SR 2, B8 T &8 R ESBE SRR
ARG BEAG oL, B 1L FUr R AN, S T S RSy, e T R
SRR S RO KNG, EKT RGBSR

AR B BT e R TR AR i) g I 0 T R 7 R S

AR —Fh ROt E, ik KOG B S RIRZESHRIGE .
& 8 S E DL KRB R S AR, TR 6 )8 IO R L R T AR AR TR
WAL, PRk ZaE AIN MEDR, Fridks Zhas 4R
Al E(E Al-Me &4, HH, Bk Me NAE T Al K148 M k.

ke, Frid Me A Ag. Au X Cu, Frik4 )8 82 MM A Al
Ag. Au 5 Cu.

fisth, Frid KIGERMIE N Ce* B4 YAG P& . YAG AHAN
ALO; HMIE & I EEHI & LA M (Sr, Ca) AlISiN3:Eu?*. (Sr, Ca)SisNs:
Eu 2GR B R ) —Fh s B S RIER M RN AIN,

NT S EXIZ, iR Al-Me &4 W EEITRMS ZHIR 4
J& BRI — M, FriR AIN P 88 S50k i B 7E I IR AL 45 2 0 5 4 )8 s 5
JE I —

e, FridkEss 2248 Sum-20um; ATk 48 82 )2 5
N 40pm-120pm.

e, Fridkss: 2 M EE N 10um-15um; ATk &8 92 1) 5
N 60um-100pm

AR WAL — PR OGR B ) Hl 28 7k, Tk dl & 7 kA

2



10

15

20

25

30

WO 2020/077992 PCT/CN2019/086932

S1: & ¥ B & 5 AR AR

S2: Fg k&R A ML AR 5198 6 DA £ RS 45 2 R

S3: TE FIrid e B2 3 PR AR ZR 1A IR el I AL 6 Bk kG 25 2 OB

S4: g & JE Ky A LB AR 510 A DA £ s i 2 2Rk

S5: FEMEME G IRE 45 2 SR ik BTk i 2 R, R RO
= AR S IRRE b Rk DA B B

S6: HtT ik 2 Blinn

S7: FEHilHET 5 ()2 Bin

S8: T Np U T hed il o M pedt, BUERRIGEEE

Hb, FrREBBIMBEN Al Ag. Au B Cu, Frik&4ik A
ALK BiE Me A1 ALKy, Frid Me AAE T Al ()4 & M 8L

£ S2 H, Fridth&aim AL EAR R E Y 12 (0.05-0.2); £
S4 7, Frid& BB AN AN REEL N 1: (0.05-0.2).

hikth, £ S2 H, FTdKi&mMANEEKREL RN 1:
(0.08-0.12); £ S4 W, FiR&EM M AN RAEKREL A 1:
(0.08-0.12).

e, 78 S3 M S5 v, Frikit#E IRy 130°C, HtEERS
6] 79 30min-60min; 7£ S6 F, Hridft+ Kt iRE N 270°C-420°C,
F-1F 824 120min-240min; 7£ S7 H, AT 6l R A5 R R T2,
JE 4 /75 80 MPa-100MPa, 1 &I 1H] 24 305-60s.

ik, Pri’eRA MO Ag, £ S8 W, Pridbesl ke 4l in
4 800°C-860°C, HE45HS A4 10min-60min.

gr BRI, ARWENAE S B KRS MR S IR AR R S
RN Al A& Z, 558 T &8 k325 M E S A FER 8]
b EetG oL, B b FURRE A, v T SRy, R T RE
B S BN R CHKI R, KT KOG B M E %,

A A B AT B S, O AR R BT R U7 S HEAT TEH M
i,
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B 1 AR W Rt e L I 45 R AL T

B 2 AR W Rt e LK) 45 R R AL T

K38 Ag-Al Tt e AH

K 4 Oy AL B BB VAH 4 AIN B R 7R 5
B 5 MBI SR ko6 de B 2 m s 5 1 UK
K6 NAKW KGR BEZBIN SRR R E .

B AR T R

B 1A R GCEE NS EE: B 2 NAR\KGEEER
SRR . w1 ME 2 fras, ARBHRE R OGEEE A I %
T, Ak ROt BAEMWKIRZ BN ROGE 40, &8 KR ZE 30 LL K
B AAER 10, Hirid s e RO E 30 5 R8T AR 10 Z HWAT
Fh &5 2 20, BTk 45 2 20 A THE R4 8 = 30 FIf &5 A KR 10,
T o R AR I8 . TR RO AR B AT DUV N B e R A R
MAEA, WATLLES B R ARG, FANGRMAN.

HTiR & 62 40 W AR T HCBUR G I BRI, JFI UK St
WeRKAF B2 8O0 AR FEAX KOGE 40 AR, MEHMERS . B
RN FT LA 7 % B sE R Rk, AT L RF e RE, A
P LS B () R 9, A REH LROIR I R OGE vl #RkAT BLA K
FOGH OGRS, AT DA KBGOGB, I T LA 2 WE R Y
LA B 1) R OB B R G, il R ORI (Ce™) B4
YAG P %5 - YAG A A1 AL Os #8545 1 5 56 B 28 BL S (St, Ca)AISiN3:Eu?',
(St, Ca),SisNs: Eu*"ZL6RE %55 R0 KOG REA k.

Fr ik <6 & S5 2= 30 1 32 AR F N RO BT iR 3238006, SO & s 4
JRIBFTAE NG JE S E 30, BIUnFTLACA AlL Ag. Au B Cu 5. & 1
AN T IS B AN F R KOLEES TR R FEEE, A T48E Ag
PRIy 400nm-800nm [ AT WG N HFBom S &, DA, Ak
W R4 8 R E 30 MM RALIE N Ag. TRERNTRINE, BTFAMRS
JEB AN TR A T R I B FEANIA], R e & B TR S IR KO AR
S E I E, T AR KOG A I SO R BUIK, A & 8 AT 1R N4

4



10

15

20

25

WO 2020/077992 PCT/CN2019/086932

J& SHZE 30 AR, T SO R e B 62 .

*1
S 800 nm 650 nm 500 nm SHEE
KRR (%) FAFER (%) FAER (%) (W/mrk)
Al 86.7 90.5 91.8 237
Ag 99.2 98.8 97.9 429
Au 98 95.5 477 317
Cu 98.1 96.6 60 401

FIT 3R Bl 6 5 FAEE AR 10 (R4 5t AT BLN 2 Fb 3 Bt AR R () Bl B 1 R
#Hlan ALOs P& AIN P, SiN Fg&ss, fiity AIN B, 4 Z4E
MRS ROGIE 40 P2 A F#E, IR OG5 B R AR IR T .

Frik k&5 2 20 B8 AIN PR 22, ATikAh4: 2 20 & & )8
Al B Al-Me 54 21, RCAHEERZ, ARUIM Al-Me 544 AL A
Al DMK AL & B 25tk . A A, BEE S AR AT & )8 TR
MIEAR =Y. BTid Al-Me &4 21 W B RS ZE 20 3 M &8 R H 2 30
R —M, BTk AIN B &R0k 22 & B ERS 452 20 10 24 8 2= 30 11
— M. FIRKESEE 20 K Al-Me A4 21 F1 AIN P &850k 22 (1) BT
HEAN, Al-Me f4 21 BELMRELE 20 5L 48 K32 30 19—10,
i AIN B % BUR 22 B ML E 20 i 2 48 B2 30 i—m, fdn
SR E  AHEAR 10 19—, FTiR AIN B &R 22 /1 14 U % R
B, FE v T ) B RS AR 10 M EEL, R RS W AR B R 5 EEAR 10
T 1M Al-Me &4 21 W'EEA5 48 32 30, RhidEtEgeti R . Fr
WRRELE 2 20 BB D035 4 8 U2 30 54 S A GE AR 10 J8] (RS H2I5
P& v T OCRS #5277, B b RS £ AN A2 T 5 B AR 5 T HE R =
B, e R A, BRI KILR, RN RS E 20 A LD 4
&R E 30 S, Biilk& R RS E 30 AR SR
AR A BT & B 5 2 R KR T B o

TV, Me Bt EATELZAET Al WAEE—F &8,
WAL Al. Ag. Au B Cu 5. WRTHTIE, HEENARIRGER
Wl R R 4 8 I B2 30, b AT DL R T E 9K R R R
SERPATE SR, Hlnst 400nm-800nm AT W68 B Py B AT 15 i S S
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KeE Ag, WMADCRFRERNENEE Auv. WL, &BKME
30 MR AT LS Al-Me A& 20 —Fr& @M E, #lan Me Bkl
Ag b, &RBRHIZERN Ag RITE, fE8EHEE&RN Al-Ag A4 8L
EEBEBRMZENALRFZE, MEEHRKE48N Al-Ag 4. ¥R, &
J& KA 30 IR BT LS Al-Me & 4 AT & 4 B #AN A, 514024
Me BAKN Ag i), 852G 48 Al-Ag H 4, M&E R ZEN Au
SR B Cu S 2%

ARPUEE R EN Ag R E, Al-Me &40 Al-Ag &4 A
BEAT LT

THAH M IR RGBS T TEBEENZ, AKRY
B Rk, 6 HORUE B Fe ml BRI, 8T 3 b ) S ) Bl 4 A 44
AN D3R ()5 7 ) & R R AT

S1: BN & FRIER . HARRUL, 7T K 20 3 U M %
SR, ZJETE 80°CHEE T MM 2h, M 15 2 R & 5 S T ¥5 1 P
BRI

S2: LR EE M R WLER A 35 ST TR A DA 45 A 45 2 ekl . HLdok i,
AT DR RE S50 M AL 80 ik AT B3 E RS 10min, BLSCHURE 45
B wAEA N B A R MO REL N 1.
(0.05-0.2), fEi¥%kHN 1: (0.08-0.12). FridHHIEM AN ZILLFL4E R,
MEE. TR, THE-REENRS MDD —Fh.

Bk AL 450y 7T DL AL By, B Me F3 A1 AL KY, AR B3 A5 PR
Me ¥ A1 AL ¥y B ECA, S EERT DLSe BILEE AR 5 BT A il 6 95 BT B IR
TR E ARG RS S ISR W R T IR R A AR S5 R 1
RICEE M &E R ES FRER & ST .

S3: 7 HT Ik i % 5 IR AR SR 1 v R OB BT IR A 4 S R RE . B
T E N 130°C, MU A] Y 30min-60min. A< AR AR A G AT DL 38
B ok e B VR RG &5 2 ORI SR, M HIRs 452 B, M4 R E
JEAL %N Spm-20pum, FALIEN 10pm-15pm.

S4: 4 B K A ML BRI STIR A DA % S 9T 2 kL. Bk,
ALK & B ok M AL 8tk B AT BB HE R B R RS 10min, PLSCHL4 8
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MBS MERNEAEY. Kb SR MGV ERERREL N 1:
(0.05-0.2), fEi¥%kHN 1: (0.08-0.12). FridHHIEM AN ZILLFL4E R,
MEE. TR, THE-REENRS MDD —Fh.

S5: TEMLKE J5 IRRE45 2 ok Bkl ik s 9 R R, IR ROGE
w0 TE S TR HORE b % AAR B pe it o B IR TN 130°C, BRI [A)
N 30min-60min. A4 E AR N 51 AT DURR 98 56 R 1% 458 0 Rl S Op 2 k)
R FE, M 4 8 SO Z RIS, Pk 4 8 O E 1R B %
40pm-120pm, HEALIEH 60pm-100pum.

S6: MTHriRFEM . HTIREN 270°C-420°C, HFIFE N
120min-240min, PAHF RG4S 2 HOBUR SO0 2 8 BE R B LB

S7: MM A5 1 B, LAMG IR 2 R AR B 7. i,
iR ASEEER T Z: L 1MPa/s-2MPa/s 1)1 & 38 1 & 2 &
flE 7, mERE —ENA.. EfE Lk 80 MPa -100MPa, & 4 I}
] f)t 1% 30s-60s.

S8: TE N AU T hed il Ja () pli i, LUBROR AR E . i,
L& 8 IR 30 MR i Ag I, Bedhi ik 800°C-860°C, HEahh)
[ f % 10min-60min, FEALHE 15min-30min. A K W IFALIRNIR, Z&
S AR N T CLAR R & J8 3 2 30 19 A [R) 4 J5 Jk AN [R) 1) e 45 1
.

K38 Ag-Al ZnH & AHE A E 3 fraw, AR 1015 S48 962°C,
B CL e 2 FE7E 800°C-900°CYE [, Ag 48 R EA SR A dtl
MR MEERA Al-Ag &I, ARG FM R RS EEN,
W RE G SIEE, Al-Ag & S B m bR & AT LRFFTE 800°C
-900°C e 25 i L A milA s Rk, e iR AL 1%k 800°C-860°C .

FERE G b S 2 SRR i 4 B S e A B A, AR R K
Bl 5 o 2 R Rl ) AL EE B S @ — B, AEW &
FHH AR — 2 Al-Me &4, ISR LIRS 45

K4 N Al R ELEERAL LS % AIN MR R B . K 4 s, B
CEIRIER R 5% S IGER A AL ERE T SR A N, A&
B AIN PSR (2AI-N,—~2AIND, FTIR AIN P & J0k [m) B 75 3 #h 2k
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PR AL, FUAT PR AT, 1G5 S TR] (RS 45

AP ACSERE B, iR & & S 2 1 R L% Oy 40um-120um , 11
B R SRR Y 10pm I, {A] SEHLCS 320G M HORBOR , B
ARG, w8 AR R SR AT R AR, T3 E AT 30um
R4, Haeulib 5 &8 SRR AT Al-Me £ 4 5200 5 & S Ay
JZ I SR R

TEAN T, TR R FE A, AIN P % 50k 22 AT A% L ILAE Al-Me
fakin, HE2mTEE Me UFE, SDEEMEE - Al EiE
F TR Al-Me &4, WBRERLEN Al-Me &80+ 21705
AIN B ORI AL B, (HZ AR DL 0 B AN 50 & 8 SO = 30 3 Rl
i, s it AT AR 2 M iR 2% S T S 18] (R R 8 T

B A, A RWIFANRE iR % T2 MR T 234,
A FUHBARN 3R] DAAR 35 5 B T 04T 1R 2

K5 NBlABART RICGERE LRI E R EE: B 6 AKX
HRCREZMIN ARG ~EE. Wk 5 FE 6 fix, LA
FAT BN BUIR DU BOR i T 1 K 8 B 5 3 AR AR S B <
JERE 1 1 R 63 B I SO B R R AE IV, T W Ol TR &R
RN RGBS R R R N P R T A SRR I

UV, AN oo a e DR R & &8
[ 5 Bt 7 SCAEAS R W T4 B 0 5 vh A ke i T, BE T 4%t 5 A 5
R R RN Ry . DR, BIERAT e sE, B TMe
JE i R e S, e e B AT DARAS K B be 4l i VG

Gi TR, ARV 1 4l RG2S P S AR 2 T
SRR AL S IORSR, B0 T SRR B 55 G AR I
RSB, B IE R TRE A, B T T OREBEA, EG T AR
BURTH G 30090 R, K T RIS B I 4
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o & K B
1. —FRICEE, MR AOCRBOUSIKIRZSRIRIGZE (40D,
GE A E (300 DAABE RHIER (100, HAFMEAE T, frid&Ex
B2 (30) S5F&ESHRER (100 ZRIEHEMLEZE (200, kg2
(200 B8 AIN F&ERirs (22), FridfigiZ (200 Bt & &8 Al 5
T Al-Me &4 (21>, H, Frid Me AR T Al &gk .

2. INBLRIESKR T iR RO B, HAFAEE T, Brid Me 4 Ag.
Au B Cu, FTRR&EERSZE (300 MMEN Al. Ag. Au B Cu.

3. AMBURIER 1 TR RO E, HAFIEE T, ik kK O6E (400
IR A Ced B 44 1) YAG M % YAG HIAT ALOs #5413 56 Ml 4 LA
M (Sr, Ca) AlSiNs:Eu?*. (Sr, Ca),SisNs: Eu*ZLaPg & i —Fr; Al
A% SR (100 BN AIN

4, GOALRIER 1 TR ROGRE R, AR IEE T, BTk Al-Me 54
QD) WEAEMRKMLEZE (200 Hn&)ExHE (30) 10, ik
AIN FE iR (22) WEEMNLEZE (200 ZE&ENFE (30) 1—
il

5. BRI ESR 1 BT A E, AL T, FridAs iz (20)
WIRE N 5um-20pm; iR & J& 2 (300 [WE)E N 40pm-120pm.

6. MALHER 5 Frik i kO3 E, HAFHEE T, Friddhsi )z (200
W JE N 10pm-15pm; Frid & J& S E (300 [WIEJE N 60pm-100pm .

7. PRI BRI & T, AR T, Bkl & kA
S1: & ¥ B & 5 AR AR

S2: Fg k&R A ML AR 5198 6 DA £ RS 45 2 R

S3: TE FIrid e B2 3 PR AR ZR 1A IR el I AL 6 Bk kG 25 2 OB
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S4: g & JE Ky A LB AR 510 A DA £ s i 2 2Rk

S5: FEMEME G IRE 45 2 SR ik BTk i 2 R, R RO
= AR S IRRE b Rk DA B B

S6: HtT ik 2 Blinn

S7: FEHilHET 5 ()2 Bin

S8: T Np U TR il g - pedt, BUERR G E

Hb, FrREBBIMBEN Al Ag. Au B Cu, Frik&4ik A
ALK BiE Me A1 ALKy, Frid Me AAE T Al ()4 & M 8L

8. WNBLAIESR 7 Bk Wl 46 ik, LT, £ Ss2 ., ik
R 25 8y A LB R PR B R 12 (0.05-0.2); 7 S4 H, ATk & @4
AN RRE Y 1. (0.05-0.2).

9. WNALFIE SR 8 Frik H & ik, HAFEET, 7F S2 H, Frig
KA A A BRI R BN 1: (0.08-0.12); 7£ S4 H, FiiR&ERH
FMAENBARK R EE N 1: (0.08-0.12).

10, GBUREER 7 Brid ()i 2 53, HARREEE T, 78 S3 A1 S5 1,
FIT iR L5 R B 5 IR TSN 130°C, MEKE I (RSN 30min-60min; 7E S6 H,
Frik gt T 1R IRIE N 270°C-420°C, M [E]N 120min-240min; 7
S7 1, FTiR &K RS # RS T2, K&l & 774 80 MPa-100MPa,
TR HE I [8] 9 30$-60s.

11 GORCRIEOR 7 Feik i 46 U7k, R EE T, prid & @ w1l

MR Ag, 15 S8, FTIRKEL M IR N 800°C-860°C, k&l [a]
N 10min-60min .

10



WO 2020/077992

PCT/CN2019/086932
40
( —
21— ( 30
= =—=o—0o— =_=23o

K 1

40

30

20

10

A 2

1/3



v EEY S

PCT/CN2019/086932

A 3
N,

: w >

Ry YRy
e dlaaasasannanasnsnanereng L

RETS

e attae )

I s

WO 2020/077992

e

-

600°C-1000°C ‘

K 4

2/3



000000000000000000000000000000

B 6



INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2019/086932

A. CLASSIFICATION OF SUBJECT MATTER
HO1L 51/50(2006.01)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)

VEN, CNABS, CNTXT, USTXT: &7, 412, ME&, S5, M52, #2512, AALER, emit+, light, electroluminescen+, reflect
+, ceramic, thermally conductive, heat conduction, Adhesion layer, AIN

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X CN 101212008 A (DELTA ELECTRONIC, INC.) 02 July 2008 (2008-07-02) 1-4,7-11
description, page 2, line 11 to page 7, line 29, and figures 2-5I

Y CN 101212008 A (DELTA ELECTRONIC, INC.) 02 July 2008 (2008-07-02) 5-6
description, page 2, line 11 to page 7, line 29, and figures 2-5I

Y CN 106287580 A (APPOTRONICS CORPORATION LTD.) 04 January 2017 (2017-01-04) 5-6
description, paragraphs [0032]-[0051], and figures 1-2

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

*  Special categories of cited documents: «1> later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the

«A” document defining the general state of the art which is not considered principle or theory underlying the invention

to be of particular relevance o
«“g» earlier application or patent but published on or after the international X
filing date

“L” document which may throw doubts on priority claim(s) or which is oy
cited to establish the publication date of another citation or other
special reason (as specified)

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
«“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art

means & document member of the same patent family

«p>” document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
17 July 2019 07 August 2019
Name and mailing address of the [SA/CN Authorized officer

China National Intellectual Property Administration

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

China

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

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



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2019/086932
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 101212008 A 02 July 2008 None
CN 106287580 A 04 January 2017 WO 2016192625 Al 08 December 2016
™ 1632323 B 11 August 2018
™ 201710622 A 16 March 2017

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




EFrRRRE Il P iR 5
PCT/CN2019/086932

A ESIRbaES
HO1L 51/50(2006. 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

e P R I & 10 H 1 R e (B R A4 A, AR A CanfiE DD )

VEN, CNABS, CNTXT, USTXT: &6, RETE, FE, S, &2, FEE, N5, emit+, light,
electroluminescen+, reflect+, ceramic, thermally conductive, heat conduction, Adhesion layer, AIN

C. AR

% AU SR, DER, FRIEMHKEE PRI
X CN 101212008 A (HFiEHEFIABAER/AE) 20084 7H 2H (2008 - 07 - 02) 1-4, 7-11
TP SH2 TSR 1 1T SR T 552947, [EI2-51
Y CN 101212008 A (HFiEHEFIABAER/AE) 20084 7H 2H (2008 - 07 - 02) 5-6
TP SH2 TSR 1 1T SR T 552947, [EI2-51
Y CN 106287580 A GEIITT eI AR GR AT 201748 15 4H (2017 - 01 - 04) 5-6
P E0032]-[0051 1 B, E1-2

[Nacssepprecms: b . TR R
« B CH A R, T TEE B R E 2 e A, 5 R R, (B TR
i ROREE: e 7 s ok T

“Ar YOI IR T I SR — RS K o \

“yn B E =17 S 3 AN
wpr e EREE SRR B AT A R S A X S R LR R, WERRRI R
T e T e T L g T
b %iﬁg%gﬁﬁggggﬁégﬁgﬁﬁgéyﬁﬂﬁﬁﬁ %Iﬁgﬁﬁfﬁﬁﬁﬁﬁkﬁﬁ SE e BRI A
“or P ROSATE. (EF . RS S A TR “gr EHEEAIRSCH

“pr A H ST E R H AR T B R B e A B RS0

7 e 527 s P 13 bk e 2 25 1
20194 7H 17H 20194 8H 7H
TSA/ CNE 42 F4 AT 25 M A
e [ ] 5 12U (TSA/ON) oy
o [0 R 81 THF T LI BE65 100088 B
f£E5 (86-10)62019451 i 519 8601062412119

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



EprteERE = Fr ik S
= k g \ Eg\
KT EREHHES PCT/CN2019/086932
, A = e AT F
fB= S5 TR SO ¢/ B/H) k=il ¢/ B/H)
CN 101212008 A 2008 7H 2H T
CN 106287580 A 20174F 1H 4H WO 2016192625 Al 20164F 12H 8H
W 1632323 B 20184 8H 11H
W 201710622 A 20174F 38 16H

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 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - claims
	Page 12 - claims
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - wo-search-report
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

