wo 2014/012322 A1 I} A0 0O OO O

2014 £ 1 B 23 H (23.01.2014)

(12) EREFEERLYF A HHERRR R

(19) Tt 5 R E S >
gl e jg ||||||||||||||||||||||||||||||||||||||||IIQWIELIII!IHIIIIIIIIIIII|||||||||||||||||||
— . (10) B Ihih =5
43 BT H = WO 2014/012322 Al

WIPOIPCT

1) HEREFRIZES: FIRM (ORDINARY PARTNERSHIP)); 1 [E T %4
HOIL 33/22 (2010.01)  HOIL 33/00 (2010.01) BRI R X L 45K 198 B4 F B8 1912

@1 EEREEE PCT/CN2012/086086 %, Jiangsu 210005 (CN)-
s1) WREE BB, TRE AR E R R

22 ; 2012412 A 6 A (06.12.2012) ¢ \

@) EksHiRH 12 ( ‘) J7): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG,
25 HFES g BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR,
CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FL, GB
= > s > s > > s > ] ] > > ] >
@6) ATER: L GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS, JP,
30) PRI KE. KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT,

1

(72

74

201210247318.0 2012 £ 7 H 16 [ (16.07.2012)  CN

HIE A ILAHEIEHEAERAT (JIANG SU YANG
JING GUANG DIAN CO., LTD.) [CN/CNT, H [E YT 7%
44 P I T 27 ELE 2 Tk P XM I 20 5, Jiangsu
226600 (CN).

RN BEH (LIAO, Fengbiao); H E L5574 Fiil
T2 Bl 22 TOlk [ XA 20 5, Jiangsu 226600
(CN). M (GU, Ling); PEVLAHFIRNT 2% E
Y22 Tl X PR 20 5, Jiangsu 226600 (CN)-o

REAN: HARERHRHEF GREAK)

(NANJING SUGAO PATENT AND TRADEMARK

(84)

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, 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 .

el R ERW, ZERE MR X 4
#"): ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ, NA,
RW, SD, SL, SZ, TZ, UG, ZM, ZW), BRIl (AM, AZ,
BY, KG, KZ, RU, TJ, TM), BX#ll (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, CL, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG)-

&0

(54) Title: FLIP-CHIP BONDING NITRIDE LIGHT-EMITTING DIODE AND LIGHT-TRANSMISSION SUBSTRATE THERE-
OF, AND MANUFACTURING METHOD OF SAME

(54) REZTR : BRI ARG — MG R FOE o RN ) & 0y 2
(57) Abstract: A substrate (16) of a flip-chip bonding nitride light-emitting
diode (LED). At least one of upper and lower surfaces of the substrate (16) is
a rough surface. The rough surface may be manufactured by one of five
methods. Also provided is an LED component chip (10) having the substrate
(16) with the rough surface. The light output and Iuminous efficiency of the

flip-chip bonding nitride LED are improved, the whole temperature of the
Lo LED is reduced, and the reliability of a product is improved.

67 WE: —MEREEADROC - RERRE (160, FHE
16 (16) Wy ERMEM TR, E0H - DNREVHEBERE. H
Fr, RERER T AT ORI A A B —mhift T liE. LR EAAH
REREAE (160 BROCREHMAE R (100 , SN T E47
14 B IO ZE R LB AR, IR T RO g I
PRI, $R0 17 B AT E

&l 1 Fig. |



WO 20147012322 A1 AT 00T 000 TR R

REERAT:
—  BIEERRRE GRS 21 %03)-



1

WO 2014/012322 PCT/CN2012/086086

WO A
IR AR = RS RSB R A7 v

BRI,

AR AR BIE WA ROt — WA S LB RN 5%, & FEIE e
JRE ) 22— R T ATLRE 1 2 1
HREA

FEARIBAR 2R A b, R BT T4 T B mir Ny Fi bR - 28 Dl — AR T 1) bz
BERLEG ZEN, ERMEANE R il 20 & B RE B 23k 6 . (3
PR E B AA TS, AR T R ERE (RUROLED SiZ@ew R4S LA
SR BRI K AR UE ik 437 2% (shadowing loss) 2 iz o

FERIR AR 22 A, H AT EMFRIBOE « 0§ BAAME J5 5K Bl ROt AR
T4 i B RSN E SR R AP RFER,  #okd AR e A 2 A TR
DRI, o SR 0 15 20 7 ) et 5 T ) ﬁﬁ?ﬁl\i_‘ziéﬁiﬁﬁjﬂzliﬁr¥ﬁ¥%
KA FEAME R ACTR S b AR 1 2 5 AMEHIRE 2 AL S e A3 1 5%

A AT I A S 2 6503 AT, L%‘ﬁﬂfTEEﬁ?@%"”%EEEﬁﬁ}E‘E
Z MURBEA R —E 2RO, T i KRB RIRA LA RS 2
IR DAL PA R A S5 2 3 R i3 DA R A O ek o A 305
I, PRI R n=2.4, WEARFTHEE =17, TTIHFHF n=1. 7L
AT O EREAANE b 2 5 F A0 A R E R R APIRSU S, T TR0t
SO 2R BT SRR R T AR 2 o S FITRHBIRE IR RO AR KA TR )=
RN - SR Z AR 23R M2 R, Ak, AUt gt i)
TEAFIIANER, SIIME RIS e AR A R, BUEGAR I SR A . X
7 A RRARAT AR T4 A UM &, uedri Rl B, e iy i
MEERT A A AN, ok ta k. FEL, ROz A5 A RS
W KA AR ARFDGER O WA WER G, (513 506 —RAE AR IR
FEF @, AR 7 2 AT RS 225K
KANE

R HF: B0 BRI SR AL B FEAA L, AR H 2 PR
FRRA RO AR GBS AN 3G 5, B 1B B AW At — s Y
HOCE S RO, BARAOL A BRI, $ e mh A TR .

BRTT S Sl BRI H B, AR IR B — MR Ty 20— i3
PR R — A BB CAT I, PR @b i Bk A R md, 20—
AR AR ) R T

ik — DR RO TR BN E B ROCRCE, AR RO AR AR



2

WO 2014/012322 PCT/CN2012/086086

W B

B, HEE T EENE, PR IE AT S b R AN T 2 48 kRS BT

BT 335 Ao I v R A A

AR B R 8 R BOR T 58 ) 3 81 B I A RO ARE dE AT IR
(17735 R0 B 20 20 387 A — A B MU R R T, LSNP 3R (1D
T ARG IR — N R IR AT O RL: BT EJED G, 206
FRA SR E A FE R E S oG OPAT CEIEO ERES A BT kP
(R, (BRI S e B R @ At ISR I s Wi, (RO EIRAT
BRI EMFE B EANE S (20 FX0hZ): ik O R dEAT W),
45 BT R 37 S A S A2 — AN B S R0 ) T

AR B R 28 = FhBOR T 58 ) 3 81 B I A M RO —ARE (dE AT iR
(17735 R0 B e 20 87 A — A B MU (R R 1T, LSNP 3R (1D
T ARG IR — N R IR AT O RL: BT EJED G, 206
FRA SR E A FE R E S oG OPAT CEIEO ERES A BT kP
(R, (BRI S e B R @ At ISR I s Wi, (RO EIRAT
LB E R A M B Z s (2) @tz H 200°C 28 350°C IR i iR
RGN Z TR AT IR, BT A — A B R & T R
AEART; 5, FRHRAETE OB A IR — R I AL, W RE XA, WEE—X
BmT, 28 AN R AR 7 R H

AR B SR R 28 DU B R T 58 D ) 36 A8 2B I S A M RO AR g AT iR
1773, FIAR O D R B AN R T, AR PR &gk
i R IE OB A IR, B AT IR EER TR R R T 2 > — AN kB
200°C 22 350°C Ml I -5 1 B Ve 5 VAT VR T ) TR T e A Ui @ﬁﬁ@%ﬁﬁﬂw
PR B AN R T o SRR TR, — R BIA] 58 e i B A
K AL

AR B R R 28 R BOR T 58 D ) 3 81 B I A M RO —ARE T dE AT IR
(1773, R BOCRRE G — AN 0 Y IR 22 (10 77 207 28— S 00
IEJITR

AR B R R B 7S FBR T 58 D ) 3 81 B I S A M RO RS g AT iR
(773, el — RO o 2 R FE R ST BN ST IO, T 2 R 1Y &) 5L
ST BB e R — AR E I IR, A= A — A B 2 R0
BRI . Ry, — B0 il 5 — @5, 5 @5 T R00
%%ﬁﬂﬁ#ﬁ-ﬁﬁtﬁ*@% T BOCR R k2 RAT 6 Ba

R A3 A T ST BA I S A /NS R B8 — 0B %, %2 ACPAT R R AT




3

WO 2014/012322 PCT/CN2012/086086

W B

W, 0 BB AT R — N R IR RN 2R, AH R AR — A ) S R0 A R )
IEJITR

AR FH R LR 7 8 — P RIS IR AW e A, B s an b
RITE AT, ZE e RN E R Myt e S E AR, 2 i R R ik
A p B EARD n R, % p AR n 2B HAKGE T R B e
B G IR—IEHRFE I R

A R AR IR A RO —ARE R OGRS ROBREE, FRIK
R AE WIS, B S TR o KRR SR AL A, g
— P INEIR R A RO AE R S RO, BRI RO AR B A
WEE, PEm AT o, RIRR RO R I A AR A R
FHACTT ARG I e 10% 3] 30%, X AL iy LA N s e i 15% %) 80%
B Pl 54, B

K] 1 OB E A ROt R AR B g R s =

] 2 kSO e BT 26 BN A Ak s
BAR S 7 2

TG B AT B AR S i), k0 P B AR B, B AR A S A A T
W B A B T AN T BR A R BRI [, AE B2 T AR B2 G ARGUREAR AR
X AR B (1) & P SEAN T 2RSSO T8 T A% H 1 T B ASOR 25K i B s PR Y T

R — St g, PR AR —Fh F TG B RO AR B 2 T DR Z A
AP IE T R A IR DA 2R SME S P o 7541 E i [ s R A RO R . D)
FNHPE A A DL A B o BB S A O B3 . RIS A
RS AT 2 B — ik B A G 2 /D — ROk A T A
& o TEVIEIZ AL i [ A7 A — SR8 B p BB R TP 2 5, TRz dlif
O Z AR (AR, BAIR . KA RS SR FED i a2k
FLRSE 2544 o

ZHE 1, HRRUBIRE L TR e T 236 12 E2 1 MIRPEE )
B 2 RO RAF A 100 BRI AR AR 7 10 ALFE— LA
HPRETT RPTALT — KA 16 F2 B SRS 2R . B SRS Z AR e
—RMGCTAE AN, B L EEN R HER MR e A

FEE T, RS EHERR 14 A 508 p/n AR B2 AR T2
SR, ARGUEFARN R T, P EE AR SRR . e 38 BRI
Y2 B AR, R ARV 2 Fe bk (Bragg) TR 2 2. HIE
F—BrZETHEHAX. XX THA p MEA n BZ EZERN (p-on-n




4

WO 2014/012322 PCT/CN2012/086086

W B

orientation) Z IIT REEAM RS EAMREGE e —E T 5, 1 4 EHERE
WAL — BB E MR AME R G PR OREDRD. — n RIEMBEIRER R
14, —EMAE 2 AERIX (BIASEEDY 1560 — p REMWEZE 17 HARE S o] B4
—IERT % p MENWKE B2 MR CREURD o ARUEEIR N 53 AT 25 5 g A
WA N H 2 HE 2 SRR R HE A

FRACHS T 16 RIS G188 & SR B 2 AN RE % I 2 5 kA B RSG, E
IR WS = A .

W E LKA 16 E 2 2 SRR R 2 AMETTRE G R A P& m i
SRR (MOVCD s £ TR 7 AR v 7R R0 A L 42 AR A1 4E (OMVPE) S SRR
W)« 7 FIRAME (MBE) - WAAAME (LPE) B & 2 AME KA K TR, 5
FRACHS I 16 —FF, TR E I 2 SR INE 2 HER 2 ARG TR A E KA
Ao

AR SE it ) PR BAT S AR A SE SRR TOAR T 3 b 2 KT AR T it (B FR A b
TE iy [ o A FHOE S < G RIRE RN TAME dy [, PAAEZdw Al b5 E 20— A0t
THAE A, RO A0 RS SRR . RO HIRE . I EIRE . A E R
HIFE . SEAHITE SR < 7 HIRE . £ 10 7k, iR f R e ds T
6 . ] h BT U SO A8 A Z), BAS n B K p B AR 2 B I E SO B

B 1, R AL 10 R LTS s, L
—ZETZAMNEGE B2 p AN 20 J—2 B Tza e mit—5 X 2 n
R 22, EMSCPT, p BURAL 20 n BY 22 BARTI AR . Y, %%
e 20, 22 FRH B BECR A SRR DORMIR R B 2 R e o

TG 12 O —HCE RS p B E K 20 MER 2 B — 1R 26 —ILE NS
n RUHIAR 22 HEREZ 50 IR E 28, fEIR R 26, 28 o diilfid B 2 b — MR ik
30, BIBEBA R AR 10 Bl 12 253 26, 28, WAKS
s FEEFOCTHAE AR 10 BN 30, BRI RS AT R HERIA AL,
FEAZIRDL N REE N He 30 AR . B, BIREIEE G R i G S RS
(thermosonic bonding) RKiEL, EIZRM T M NRA G2 MM, HR
MG TN R AR A s 2R 200 22, JRAE I ERA TS
o

BRI S T2 Ja, AN 5 B 5 e B KA e B H D' 11 % BOR RS 45
K (DR TR 25 Qe Jag Az 2 3% Q)i hZ): (ki
S AHAL s RGOt SO . TR E

(D W A TRMZP R B TS0 R R R TR AT B R OB,




5

WO 2014/012322 PCT/CN2012/086086

W B

HF R AR LI CE G, %658 L AR 191 B = 2 e S B 1
%, PTG (Exposure) IR, I PAT N E T BN O AT BHIEAT 1 R (1) J%
g, TRERE FMEREERENEEE AR L, MG R R
(Development), R fHGRHIRTT 5 S K S AH R B E AN I, FRadkAT T2 %)
(Dry Etching) X B Hi 3¢ 1% (Plasma Etching), ZF) A4y E Az 81, 4
U C12/BCI3, H#5 i A 2R b R MR BN R VL, 15 DA B4k 1206 = A0 o SIS O I H
AR PG, %0 PR R 0 P 25 20 TR N o 305 20 AT B AR 00 0] P 2

(2) W iR AR ZIP B o T SarsdE, (H2 kRS 5 e 5 E
FAFE B EANZ B G, T 200°C ~350°C HI W iR S5 R R IR S 7R TR (BRER )
HEH AN 5% 95%) WA F AR, TERMUUHESI R K %, i
B 1) 8 P ZE TR 20 oK o 3% 5 3RT RAF= A2 J0) 1) T 22

(3) aphz): ARHGE T, FHEZEAARE ER 2D —E,
PR R P A 2 R 3 s SEAG A A, AT AT - BBA A VTR BB 341 2 2 1]
&, MR RAL R T o DRI W 5 0 A IR T IRV, 45140 200°C ~350°C FR ik
SRR G (BRI E B H 4 A 5% 2 95%) Jo, I Rl 761 % A AR
V3 L T RS2 T A2 SR U R A0 P 1T o7y P o ) 5 A e TS SR 2 Ao T e e v o
AP G A S PIS B S SRR T B AT PO A, T
Pl % dn 2 A B R, WIS ] T 5 A AR T SO R R 2 R
X AT A E R

(4) kot 2O Bkop o CL2 83 B FH PR A 2 iR
oy, —RORT S HOG . il Q VI Nd:YVO4 BOtEL Nd:YAG #ot, H
il SRR A 2%, I LBO (ZHIRRHL) MUAELRIESS B, M MifEdE LB
FELME A BOEAT =42 2 1064 AR =, 5 =, BN EHE AT s —it
BEROLRIET . ERFR RGP, $2HEL) 355 GKEE =i R . ki B 724
ST K Z) 10 5 100 FER Z I RE 2 B . 7544 10 5 30 ZE00FD 2 1) (¥ bk 5
BRI A SR AEZY 5 5 25 TICKZ ARG ORI B KT 5 T8k, BER
TEHZ) 10 F#E5 50 TR ECE mva N « 540K U — s sh s R k30, &k
Jikiz LA 50 22 99 T4 LU Ak . s mIkE R . W0+ RIS B 5 A
RERZEIT, AILURS S B2 RS . — 2RI IR AL 35 eKE
60 TR BTG Py o S 7E B8 A A ISR THDRLAG IR, T BT, P 5 1 v B 22 4 20
WK o ORI B — R ELBIAR 5 1 A e AN, I DARS 24 )
JETAIA o F R 75 g SO BR B FEL IR /N SO S R A X A L, DA
A T EERRAG 54, A9t LS AT I, SO RO SR B L K/ ek R




6

WO 2014/012322 PCT/CN2012/086086

W B

WOGHAR R Dy, W ORI 0 A AT I 2 RIR RS B DUAH [ 3K 5)) FL R
NEEAESOGI, AR RN, W ZIRITR R k>, R R g, 2RI
SN, X PO IEA TR B T, AT R AR R R

(5) kot g S AR = A e B 2 B, (EH EREORRE 36,
T 58 1 2375 5% 2H 5 AMELKE IO [ 06 TR 58 A 15 (0B 0 5 (8 6 0 i, i FLAk
JCRMIREE DAY S BN, DA A i B A4 o AN B & 1] 2
Fiis: HRE ERIMRE S 38 WROCHROGAIS S R, RO RS KT
W B A AT R AR AL 58 IR AMR B 40, SR IERIMRBFIS BN R
HECPATR, O RAMRIES 42 Ea gl NS . 2N SR B A A
TM@&&&MT%MW&TMW%%%%¢ BRI B S PAT RO SR & T
TR RETG, &/ XKIBIROCE BT, B R B =
FARTIRIT S T R85 Cof R 40 /NG5 74D BANIEI 5 R REAS KLU AT /N 235440 D
(158 B 43 3R A B8 6 A Ao R SR TH R BORH AL 4544 w%@&ﬁaﬁﬁﬁwmw
AIPEL S E T O TR (MEE AR RS , BT A EE
AR AR A R R — R R T e i, P T ROR




7

WO 2014/012322 PCT/CN2012/086086

A B KR B

Ly —FBE A RO R BB IR, Frid i@ et IR B mAn
widr, ®AOH AR RRE & .

2. MRAEBCRER 1 Pl (IR B ALY RO A KB A IR, R IR AE T
JITIR 3% e A JEE ) _F R T R 2 1T H) APHELRE ) 2R 1

3. ARIEBCRIZER 1 Frid IR B AW R 8 SR, AR T
BT i35 Ao IR A A

4, —Fpifilis IBUOR R 1 B 2 B3 FTR R A RO ARE B AT
7%, R BT a0 0 5 = A — AN B RN 3R, LG P 3R
(1) T AEFECHRK— R IR B xR mn I E G,
IR LWRE SR E AR E % BB fiPAT R ok B O R T
EPEERIRE S, RS B R e B R 2 B R R T [y W52, Eeh
BI3RAT 50 5 R A R B AN E %, (2) TR % SR O R T T2
P, AT TR EE el B AR — AN B SR () T

5. MBS WIRCR 2R 1 B 2 B3 BRI B A RO ARE R A
78, R SR s ) 5 35 = A — AN B R U 3R 1, LG P 3R
(1) T AEFECHRK— R IR B xR mn I E G,
IR LWRE SR E AR E % BB fiPAT R ok B O R T
EPEERIRE S, RS B R e B R 2 B R R T [y W52, Eeh
BRGS0 B E R A s B A 2 (2) @Rz 200°C & 350°C IR
SRR G IR R PR B A IR, A3 A i AL A B R P 2 1

6. — PG AR 22K 2 8L 3 B R ALY RO — A B YA I
T, RIAR A% 0 BRSBTS NP ER: K
MR B e R, ZIE e R R A T R S TR A D> — A
200°C & 350°C (MBS B PR VR S i VR I Z TR B YA IS, 0451205 e Al IR [RI e
77 AR AN B ZE AN B R 2R T

7o FhfE BN R 1 B 2 B3 FTR R A RO ARE KB A
JE 773, R BOCEREE AR — AN 0 Y IR 22 (10 77 207 28— S0
USRI

8+ MG UIBCRIER 1 8L 2 B 3 BT (IR B ALY RO AR IR e A
T, el — RO e 2 AR I S s SB SI OE, G 2 AR 2
BN S P BOGC R RS At IR — AR 0 BT RZIRIE, AR A — A B R
N E®SUREITR

9. MRIEBANER 8 BTk il anACR 2k 1 8 2 8L 3 Ard R3S A kot




8

WO 2014/012322 PCT/CN2012/086086

A B KR B

CE RECAT RN TR, HRFIEAE T RO B, 1% B
M RBEOL KR 29K BREE S &S, M REOL A s 2 3T
176 fE IR R 73 A0 AT ST BN ST B AN SR B =B, 22 HOPAT
RN, BRGSO IRA AR I R, AHR A A B S
AN (T o

10, —FEIE R A RO — A, BFRIBUREEK 1 82 B3 Tk iiE
T 2B IR LRI IURAT - SRR HER, %P SRR HER Bt p s
AN n BYHIAR, 1% p AL EUARORT n YRR GE I TR R S AR A 2 6 1
RSN TR b




11

WO 2014/012322 PCT/CN2012/086086
W B R A
/10

167

14"

15 —

17—
20—

T I (1T (0

26 —+ — 48

14

36




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/086086

A. CLASSIFICATION OF SUBJECT MATTER

See the extra sheet
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)

IPC: HO1L 21/-; HO1L 33/-

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, WPI, EPODOC: led, sapphire, substrate, base, flip, package, nitride, InGaN, rough, laser, etch, dry, wet

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

(07.11.2012) claim 1 to claim 10

1to7

PX CN 102769083 A (JIANGSU YANGIING OPTOELECTRONIC CO LTD) 07 November 2012
X CN 101009344 A (HANGZHOU SILAN AZURE CO LTD) 01 August 2007 (01.08.2007)

description, page 3, paragraph [0003] from the bottom to page 5, paragraph [0001], and figures

CN 102044608 A (UNIV CHONGQING) 04 May 2011 (04.05.2011) description, page 5,
paragraph [0003] from the bottom to page 6, paragraph [0002] from the bottom and figure 13

7-9
1-3, 10

X Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not

considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

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

“0” document referring to an oral disclosure, use, exhibition or

other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” 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

“Y” 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 being obvious to a person

skilled in the art

“&”document member of the same patent family

Date of the actual completion of the international search

09 April 2013 (09.04.2013)

Date of mailing of the international search report

25 April 2013 (25.04.2013)

IName and mailing address of the ISA
State Intellectual Property Office of the P. R. China
No. 6, Xitucheng Road, Jimengiao
Haidian District, Beijing 100088, China

[Facsimile No. (86-10) 62019451

Authorized officer
‘WU, Haitao
Telephone No. (86-10) 62411857

Form PCT/ISA /210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/086086
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
7-9
A the whole document 4-6
A US 2006/0202219 A (OHASHI et al.) 14 September 2006 (14.09.2006) the whole document 1-10

Form PCT/ISA /210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/CN2012/086086
Patent I?ocuments referred Publication Date Patent Family Publication Date
in the Report
CN 102769083 A 07.11.2012 None
CN 101009344 A 01.08.2007 CN 100585885 C 27.01.2010
CN 102044608 A 04.05.2011 None
US 2006/0202219 Al 14.09.2006 JP 2006-253298 A 21.09.2006
JP2011-66453 A 31.03.2011

Form PCT/ISA /210 (patent family annex) (July 2009)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2012/086086

Continuation of : CLASSIFICATION OF SUBJECT MATTER
HO1L 33/22 (2010.01) i

HO1L 33/00 (2010.01) n

Form PCT/ISA /210 (extra sheet) (July 2009)




[ f B E S

ERRIRE PCT/CN2012/086086

A, EFERISHE
UG
2 B R0 SR (AIPC) B[R] 12 R B 570 A TPC B i 2%

B. W&

T 2R K PR B SCHR (b 1A 7 RAR G 73 2R5)
IPC: HOIL 21/-HOIL 33/-

B AR R U A B B IR PR B SCHR LA AR PR 28 SR

7 15 ke 2% B 25 ) 1) E - RO R (B R A4 AR, A R 20A] CifE D )
CNPAT,CNKL,WPLEPODOC: & )t —HE, WAk, i3, &%, 20, BMAME, B5h, #E, Mg,
Bot, JEh, %0, T, W3k, led, sapphire, substrate, base, rough, laser, etch

C. FXTH
% Ax SURSCHE, BN, JRUIAHECBR HE R AR E SR

PX CN102769083 A(VL 7715 A IRAF)N07.11 A 2012(07.11.2012) 1-10
AR 1-10

X CN101009344 A(BUM T 22 B R PR A 7)01.8  2007(01.08.2007) 1-6,10
Ui H 558 3 TUBEE 3 Be-S8 S s 1 By, K17

Y 79

X CN102044608A(F K K%)04.5 H 2011(04.05.2011) 1-3,10
Y55 5 DU 3 BL-5 o DUEIESE 2 Br, & 13

Y 79

A 58S 4-6

X 4 e C RGBT

0 RO

* SISO IR R,

“A” ARSI T IR — RS rc

“E” AR H R e AT iR A

“L7 AT REXTPLSCAE SR R BE RIS, BOA I E I — T
SIS A H T 5| s P AR PR E 5]
MBS Cin AR

“O7 WROKATT M. BREBHATT AT

“P7 AT AT ERR EBE FEIE T PSR ML AN B SIS

“T” EHRIEHSIER BB A, SRIEAEI, EAT

PRI 2 B B R B AR R SO

X7 R RARRASCIE, BB SISO, A SRR

KA R A BA GE

“Y” FRAARRASCE, BinoUihE R 2 RIS

G &I HOZ P 45 S0 T A GUSEAN B 04 810 2 Wi,
ERGAHVR AR T RENE

“&” RS RIS

Brhs 28 5K B e A A 46
09.4 F 2013(09.04.2013)

Brier R i B2y 5 34
25.4 J1 2013 (25.04.2013)

TSA/CN (342 #x FOHE 23k«
Rk Y NSE S IS [ B g B Ay S
H E b 5T HEE X & [T P 4K 6 5 100088

1EHS:  (86-10)62019451

ZAUE R
Sl
HIEEE: (86-10) 62411857

PCT/ISA/210 (56 2 T) (2009 47 )




E RS
PRIEE IR PCT/CN2012/086086
C(%). tHx3CH
%) A SIS, WER, JEEIAEREE WP GIE
A US2006/0202219A1(OHASHI %$)14.9 H 2006(14.09.2006) 1-10

'S

PCT/ISA/210 (2 2 TUELT) (2009 4E 7 A)




[ b B S

i 2R
;ﬂf;jgjjgﬁ%fé PCT/CN2012/086086
EES el AT Eie AT
LRI

CN102769083A 07.11.2012 i

CN101009344A 01.08.2007 CN100585885C 27.01.2010
CN102044608A 04.05.2011 I

US2006/0202219A1 14.09.2006 JP2006-253298 A 21.09.2006

JP2011-66453A 31.03.2011

PCT/SA210 FR(RIIEERIH) (2009 4 7 A)




EiRiERIR &

b FRIE S
PCT/CN2012/086086

8 A EH R
HO1L 33/22(2010.01)i
HO1L 33/00(2010.01)n

PCT/ISA/210 R IHT) (2009 %7 B)




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

