wO 20197148581 A1 |0 000 00000 0

(12) RBEFSIEF AR 2R ERBRIE
(19) tH SR ENIR F=ALLR 2R = 00O

br /& :‘ﬁ (10) ERRAHS

fr% H
2019 f(:;ss) ; sTEIA((Tg.os.zow) WIPOIPCT WO 2019/148581 Al

(51) ERrEFHES: E AKX (ZENG, Yi); B R I 6B B X IE
HO1L 33/00 (2010.01)  HOIL 33/52 (2010.01) B ki9-22 . Guangdong 518132 (CN).

HO1L 33/48 (2010.01) HOIL 33/62 (2010.01) 74 RIBA RYIE B R AL N E S (B

(1) EfFRRIES: PCT/CN2018/078493 fk) (ESSEN PATENT & TRADEMARK AGENCY);
(22) EFRERIEA 2018 463 H 9 H (09.03.2018) B AE RN A DX NI 602 15 g AR
o ‘ L2AJEE1709-1711, Guangdong 518040 (CN).

(25) BiFIESE: HC o Jn Gl o .
Ppim B EEEEERFEIRH, ZEkG—MrRENER

(26) AHIES: HaC {#477) : AE. AG, AL, AM, AO. AT, AU, AZ. BA, BB, BG,

(30) Hi5e4T: BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
201810087983.5 201851 H30H (30.01.2018) CN 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,
o Sl ; 3 MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH, PL,
ORI Ot BT R XS BT K E 92 5, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK, SL,
Guangdong 518132 (CN). SM. ST, SV, SY, TH, TJ, TM, TN, TR, TT. TZ. UA. UG.
(72) REA AN : & = (ZHA, Bao); H HJ KA HEIITH L US, UZ, VC, VN, ZA, ZM, ZW.
RFH X 3 B K JB 9-2%, Guangdong 518132 (CN).

MY BRBEA: FINlWmEEXLBEBFTARE RS
F(SHENZHEN CHINA STAR OPTOELECTRONICS
TECHNOLOGY CO., LTD.) [CN/CN]; T [H |~ %

(54) Title: FLEXIBLE LED DEVICE AND MANUFACTURING METHOD THEREOF
(54) RFARBIR: —FORIELEDRAT R A% 5

o N S
R —P-R ek K HAR, AFEHR LR — AR |-
B, EARE. Y, EAEHAIRE-EERR
10 RGP~ BB S1 PROVIDE A P-TYPE SILICON WAFER SERVING AS A BASE, ROTATIONALLY
. APPLY A LAYER OF PHOTORESIST TO THE BASE, PERFORM EXPOSURE
AND DEVELOPMENT PROCESSES TO OBTAIN A LAYER OF PATTERNED

¥ 52 P-TYPE SILICON MICROCOLUMNS
FE B P aE R AL 2 M) 6 M RROA R AR BT AR, - S2 FILL A SOFT POLYMER RESIN IN GAPS BETWEEN THE P-TYPE SILICON
g LA PR P- A R R AR 5 P 4B - F MRS MICROGOLUMNS TO FORM A COMPOS|TE FILM COMPRISING THE P-TYPE
N SILICON MICROCOLUMNS AND THE SOFT POLYMER RESIN

$3 SEQUENTIALLY MANUFACTURE, OVER THE COMPOSITE FILM, AN N-TYPE
DOPED METAL OXIDE FILM AND A FIRST METAL ELECTRODE LAYER

S3 S4 REMOVE THE BASE, MANUFAGTURE A SECOND METAL ELECTRODE LAYER
B ALSEE EFROREEN- RS e B A, | — AT ONE SIDE SURFACE OF THE COMPOSITE FILM FROM WHICH THE BASE
Ny Y IS REMOVED, AND TRANSFER, TO A FLEXIBLE BASE, THE LAYER ASSEMBLY

CONSISTING OF THE COMPOSITE FILM, THE FIRST METAL ELECTRODE
3 LAYER, THE SECOND METAL ELECTRODE LAYER AND THE N-TYPE DOPED
¥ S4 METAL OXIDE FILM TO FORM A FLEXIBLE LED DEVICE

FBPrRA R, EARE AR EF BIFR AT R | —-
EELEHES AU E, REFHAMELLSRE,
BTk B — & A MUE . PP 28K u WA Ao BN
BB AR RGBS EZNARLE, B
RAEMLEDE 1

Fel 1

(57) Abstract: Provided are a flexible LED device and a manufacturing method thereof. The manufacturing method comprises the
following steps: taking a p-type silicon wafer as a base, and performing exposure and development processes to form a layer of p-type
silicon microcolumns; filling a soft polymer resin in gaps between the p-type silicon microcolumns to form a composite film; sequen-
tially manufacturing, over the composite film, an n-type doped metal oxide film and a first metal electrode layer; and removing the
base, manufacturing a second metal electrode layer, and transferring the same to a flexible base.

(57 FE: KK WARM — PR PELED S48 L % T5 %%, BIELL PP B D-P-MEK A AWK £
BE OGRS E B N — 2 P- B E OR BE; 7E BT IR P- BN T OK A 2 A A ) BRI AS ORR R O T B B A
REBRE BEMREAERE ERAHEAN- RS RERAUYER. £ -SBEREZE; BEH
BTRAIE, &S S mRR, SRR BRI B

[ L& 5]



WO 2019/148581 AT |00 00! 00T

(84) IBEE (RN FIEY, ZRkEG—Fr {4t HhXx
f£3) : ARIPO (BW, GH, GM, KE, LR, LS, MW, MZ,
NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), EXIF (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥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, SI SK, SM, TR), OAPI (BF, BJ, CF, CG, CI,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, TD, TG).

KERR
—  BIEE R R (FAF21506)) .



WO 2019/148581 PCT/CN2018/078493

[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

—MRMLEDZR 4 M= i & 574

BRI
RE R K gz R S, T N —MEVELEDE 1 MLl & 714

HEER

LED (Lighting Emitting Diode) Bl A& Y6 RE, J&—RIEERF R AER L R tRER)
PRRE R ROCER, LEDSE@E I i R REZ H—MPNEAERS, HAt
AR E R SR R R R, 7R SR E i PIX A2 SR AIN X
W TRESES, BT RAGEET ST RS, RIEA LS EE
I T RE AR, 2SR T AT AR RIS AR, BEAE RS G IR
HBREE AR, T A AN FHR K A

REERIERORINA R, LEDEIEREFE AW iEm, LED#R 2 B M B 7R 4Tk
. PCOnRRER . R, IR R UAIASE. LEDRIAR BTEA R A AU R R
, AERIBEZ TR & F| — Pkl H—. BEEERESFITRNERE, KRE
NTEEFILEDERIELTHIES: H . FLED MR . NEES i s, N
REMSTH & HE R AT E S B TR, Bk, REFVERILEDE X TR MR
[f

H R SCIILEDIZEME, OLED B IR AT LMRIFHSCHNEE, (H 2RISR IF=T 2
, OMERVAET ROFHEXTBOR, TSGR RAELED, — /1t DA B A (] gl 2
TSR RHE S i A e (R A

LR

B[]

AR PR — PP LED S IF S Lt & 71k, HENS S IREE PR 7E 25 I )
Matk, BEAEZSREE FTLEDIE FHYE I R R R IE, IR Al 51 HRENS T fiE.

W] RI IR R T 5

SSUNAIES

R PoR R, ZREH R HERBOR T /AT -



WO 2019/148581 PCT/CN2018/078493

[0007]
[0008]

[0009]

[0010]

[0011]

[0012]

[0013]

[0014]
[0015]
[0016]
[0017]

[0018]

[0019]

[0020]

[0021]

IR S —FI R LED SR (I & 75, IR i a5 LU PR
ARSI —P AR OARE, TEFTARE iR — ez, BT
< REHERE, TEITAHE ERS—ERBNP-BRERORE; B, 2085
FTAP-TBIRE S v FTEITAR I, 7 —8 4 B RS 2 A0S — 1T A P-Z R
i, HEAP-BIRERUR S S 0 4040 T AR R b

BURS2 . TEFTAP-RIREROKAL 2 [A] 1 A BR TR = o TR, T — B e
FTAP-BIRERUR A S TR s & 4 TR IR B A IR Z

WIRS3. TETAE AIRZE FKHIEN- B REBENYERE . F—SBEN
=3

HRRESA. FIEFTARE, TEFTAE -6 R E R AR K — M B R w1 &2
“RBERNE, RERERESEE. TR E—eERIRE. TRE B
B ZFITAN-Z B 26 B R Y R A R B A B MR IR b, TR
PELEDSS -

RAB AR KA — IR SEtif], IR PRS2 5, IR TR E R LT P, Zim
FTABGIREZE, T ARP-BIREROR LS A B = o TR R $4-F 1

RAB AR KA — I sE it AR PHRS3rh, B T 7 X 7E R &
EERERETIM—ZIAN-BBREBEANYER, HIAN-BBREEAN
YIRS 5 TR P- B REGRIORAT I BUP-NZE -

AR AL —PIR A FoAR &7 AHI & FEVELED R I, 81F:

TR ERAR, AR EEREEE R X

FHERZ, X LA 7R X I & T IR R A R B AR b

HEERE, ®#l&TIAMRELL, i 6 EE Sy TR g R p-B
FERURHE

N-HEBEEANDEZE, #IETHAEEGEETL,

FARZ, & TIAN-EEBEENYE L

B, InAP-BIEERUK IS S AT id g 6 EET, BRFTIAYES
SFRNE, 5IAN-BG R AN EE RPN

IRIBAR R BH— LR SER], FrRP-ZU ORI B2 90.5um ~10um.



WO 2019/148581 PCT/CN2018/078493

[0022]
[0023]

[0024]

[0025]

[0026]
[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

RAE AL — LB, FAP-TERERORAT 0 9 Sum~100um-
RAB A A H — e SC ], AR SRR TR P-TE R (OR L 22 1F] B BE B 9 2um~20um

IRIBAR L BH— LSRG, FrRP-ZURERORAE R R N B . BeiE . B
HaiER G-

MRAEAR R H— I SE ], TR & 57 O R 2R B B TR AR AR R
ROBPEERL. FUIAEMIE R R LB —F e —F L .

AR AL — PP ELEDER AT 01 & 715, RT3 LU IR
ARSI —P AR OARE, TEFTARE iR — ez, BT
< REHERE, TEITARE FRE— R R R AP-BIRE RO

BURS2 . TEFTAP-RIREROKAL 2 [A] 1 A BR TR = o TR, T — B e
FTAP-BIRERUR A S TR s & 4 TR IR B A IR Z

WIRS3. TETAE AIRZE FKHIEN- B REBENYERE . F—SBEN
=3

HRRESA. FIEFTARE, TEFTAE -6 R E R AR K — M B R w1 &2
“RBERNE, RERERESEE. TR E—eERIRE. TRE B
B ZFITAN-Z B 26 B R Y R A R B A B MR IR b, TR
PELEDSS -

RAB AR KA — IR SEtif], IR PRS2 5, IR TR E R LT P, Zim
FTABGIREZE, T ARP-BIREROR LS A B = o TR R $4-F 1

RAB AR KA — I sE it AR PHRS3rh, B T 7 X 7E R &
EERERETIM—ZIAN-BBREBEANYER, HIAN-BBREEAN
YIRS 5 TR P- B REGRIORAT I BUP-NZE -

ARIE TR
HmACR
AR ARE AR T METIE WLEDER 1, AR HHE I FVELED R 1 I

H#l&71%, T FLEDS I BUP-RARE M R I VR A 51 o A OP-BEREGIORAE . IR
JEAEP-TARE RO AL Z 1A B IRl B TR R s 0 T A, T2 — 2 B3R P- R RE SO AL



WO 2019/148581 PCT/CN2018/078493

[0034]

[0035]
[0036]
[0037]

[0038]

[0039]

[0040]

[0041]

S5 E S TMIENE GEE, F#TLED S & REHwIR T LED
e FRVREMPRIES i R T etk S ECEMHLED S B EonERE, AT ARK AR
HEREARIEESUREMP RN IIRE T, BAFMERSH, REEFLED#
FHEE B RIRME, #l&FRIELEDS A 25, AP RS, W]
DARFIAE AT, HAESEIZEE A [F]F b BERS 19 fE-

X5 B A TRl 22 BT

65 P B

7y T IR R SR B B BOR FEVBORTT 2, R RO SE AR B B 15
AR e P fFZAE AP B ER SR, Bz Wi, N A A AR B X

e AR ) — SRSt ], T AR B ORGSR, FEANT HBE ST 5

BUPE T, 38 Af DAORR PR S iR A5 2 AR BB A -

1 R A R B S A VR LED 23 1R A ) & 5 IR RE 1

P 2a~ 2000 AR 5 B L & EMELED 23R 1 R B

3 7R R ALt ] e Bt A SRR LED 23 145 o i o

SCHE V% A BT B B S e 65

A% W A B St =

LAUN & SCRE B B B 2 A I IR PR, H RABIZRZ & B AT St A R 5K
Fifl. AZHPHRBIR S MAE, BlnLE]s [R]. [E0). U] [E] Al [
< RS TSR, DUESAE IR T e R, BERE A S A
A R I, TR DARRSIAR R 8. FEE A, SEARIAY ST A A A

LINCE Y

ARG IR I BOR BB AR AT SR, AERANE AP TE 54 1 B SR H

BN ARG A RN GOA RS TE T LAERIREMN, MG AR 2 A

T BIEOR AR, AR SE 5t 1 EAS Mg R R B -

ZHE, AR AR ELEDEFHI & T IARER, Frd A iE L

PR

SRS FRB—P-RRERH VAR, EINRFR e —Z AR, Bt
« BEARE, AR LRGSR ERRP-TREROR L



WO 2019/148581 PCT/CN2018/078493

[0042]

[0043]

[0044]

[0045]

BURS2 . TEFTAP-RIREROKAL 2 [A] 1 A BR TR = o TR, T — B e
FTAP-BIRERUR A S TR s & 4 TR IR B A IR Z

WIRS3. TETAE AIRZE FKHIEN- B REBENYERE . F—SBEN
=3

BURS4A. KB FTARE, TEAnASE & 2R S AR R — A2 T & 2
“RBERNE, RERERESEE. TR E—eERIRE. TRE B
B ZFITAN-Z B 26 B R Y R A R B A B MR IR b, TR
PELEDZE -

Sk, 1§ E2a-BROT7R, AR HIEHE 0 H) & M LEDE AT
K, it — AR RIP-ZEE 20, 7EFTIAP-BURER 20 R IR AR, T
BOCZIRZ21, LAZRD—8R 5 iR P-TE A 20 VERTE201, A—BR AT A
2, EEEOE. BREHIRE, FEFTARE201 FIE A —RP-BIERORFE202, H
FTAP-BIRERUOR A 2023 511 4041 T A+ 201 |, EAHAEH TR P-BUEROK A
2027 [AIFETEIAIFR . IR 7E TR P- B RERUR 20222 8] (4 iR [ BR A B R SR 1 4
THINE203, R —ZEEINAP-RRERURTE2025 BT A B & 70 T TE20389 8
GIRE22; FridE GEZE2B & AR K201 BN FTiAE &R ZE 227 %I M,
AR g t AT iR B 40 TR S 203 O TR P- AU RERIOR A 202 1) AR 21 et (TR
P-TURERCKR 202 5 TR BB = 43 T A fR203 3571, JERCFIE TR & 1222
fRTE, HAnl R HES T ARZI M0 7 T 200 IR5 SR FH B TR IR
17 AR R A IRE 2200 R — EN-TB e BRNYEZ23, AN
TS IE B B NWIIRE 235 InAP-T R RURIE202E iP-N&& . & 72 ITAN-
DB BRNEES R E—EH—eBailEZE24, RS —GERK
24 E R TR LED SR IR 2 Z 5 R TR iR201 5 Frid 86 B2 22 LGk
B, PigRY, DAREER Hh AR = 4 T AR 203 B 60 B A TR B BT R 201,
REFITAE G 2200 S A PR S 2. TEANASE & 2223 T
AR E201— U (R T FH &S e ERRE2s, RS B ailZE251ER
FALEDE I EIMHIRZ . RIS R minAE 6BZE22. ridi—aEmilEzE24. i
AEE < B AR R 25 FITAN- T B e 5 B BV IR 2 2320 Al (N B R B5 £2 R PET 5%



WO 2019/148581 PCT/CN2018/078493

[0046]

[0047]

[0048]

[0049]

[0050]

PR ER26 b, TR RUEIELED SR

B, IR CZIR IR EEC LI, TR iR e 2 2 1 & 7E 100nm~3
00nmZ [8], JEFHRYE. R, WPRITAP-ZURER H200 K SR ALER 4 1 R L ER
SrENVEERER, R DOmsE AR ZI. B A LR REEEE T . B85

TR P-T RERORAE202- 315 AR A IR 20 1N BT DUASER Hh iR R =1 40 TS 20
3.

AR = 5 T 15203359 5) (BT T P IR P- B REROR A 20208 A0 R 171 BiR
b, FWRUITASE GEZE22. IR S TR IE203 80 R a] DL SR R IA
FRFES(PMMA). R HERERPDMS). FHIAEMIE. TR IBIGSE

) —RhE R

JIAN-T B 0 & B BN E 23192 % 5 200nm~500nm 2 [A], I iAN-ZE 5 70 4
BENIEZ 2300 B ] LR AZnO. Cu,0. S$nO,. Fe,0 5. TiO,. ZrO,

« CoO. WO+ In,05. Al,0, Fe,0 FEAFH—FE—FPLLE, AFRAIN-Z
EEANYFIP- R IR A RS TEREANR], X R& A FH R R A
o TR — & B BRARE 4L R ITIA S SR ARE2S IR R DU A B . Ag
< AlL Cu. ZnFESHRERTHER—MEEZMEES SR

SREBRIR, KRR HADRME—FRA LAs & AR &R MELEDE M, &
. FYEREEMNRG0, IR EESGOEIEE B, FHRESL, SR

I BoR K& T TR R R EAR30 L HAEES2, #HI&TIHAMRES
1E, a8 EGEEZEREIETE S 5T RAE320 L & P-BIREROKTE321; N-ZER
SWWE3Z, FIETHREERE L ANE, #IETIAN-ZEEEN

PZE33. e HA, FrRP-RIRENCKAE2 1S B A T TR S S REE32M, BT
T TR S 5 TR IE320. FATAP-BURERCRAE321 v 4 31 5 AR BERZ 31
AN PHAN-T B R N YE33 M, HSInAN-eE RN E33 HP-N,

TS B AR PE R 23 15 Ik BAR 2 34

TR P- T RE R 32 1 I EAZTE B 7E0.5um ~10umZ 8], 3% A2um~6um; &%
TESum~100umZ [8], {Li% = B 20um~80um.  LUARAE I TR P-BY RE RO 321
Z B BBE S A 2um~20umZ 8], iR Sum~12umZ 8] FTiRP-BIRERUORFE32 14



WO 2019/148581 PCT/CN2018/078493

[0051]

[0052]

[0053]

FRNERE . A . B REERGESAR, HAAMEER -

AT A& B RFLEDZR 1 B SRR R ERL S m o T ARSE S BOE 72
RIS EEE RS, BRIV, MR AR
WIRETEIIR, (% AR RIS M AR 7R % T B (B SE Rt 1] 2 R P-
RAREMORH IV EAP-TE ORI B0, W IR, EEAEIZIEERIB LT,
AR B AR P- A RE PP RHEI E R M L2 AT ez R (R S MRV EHLE)
GEE, MG EEPTHE TS s ) gk (m) R

BT IMHMILEDE T, R ARMFIELEDE T X EHETIE, H I UP-
PR = ERFR, B— oMl — EP-TREROA L, N5 7EP-T
FERARAE Z BRI E T & o T e, R — 2 EAP-RREACR S PR S
DTMIENEGIREZ; BHEN-TESREBENYIRZ LUERP-NGE, 2ZJ5RP-
RIS IENURIE , SEpl R B & )5 RS ZPETH IR DIEEENELED SR AR
AR | LEDERAFRVEERD RS fh i i T AE e i S 202 LED &= 11 (1) B on TR fE
. AT ARZHIE S EEERIEEFAEVRIEN I T, BH RIS
. RUHEFILEDFERTEEIRIRYE, #l & KR MELEDERFEA At 501, A
FIREARRT A L, AT DU AE T, HAESCE R B[Rl HB R 8 T .

GRbAnA, BIRAREHC LRSS BT L, (B RIS rt 6] 7 35 H Lo
SRAIALZI, ARG EBEEARNG, DAL WIS HATEE A, 0]
TESME D S, RIA K A R ERITE ] DADUR 2R L€ BB B D v



WO 2019/148581

[BUFIESR 1]

[BURIESR 2]

[FUR 23K 3]

[BUFIESR 4]

PCT/CN2018/078493

PO Z SR
—ARVELEDS MR AYA, B, IndriAam U~ PR
ZIRS1. FRHt—P-RRER H NFIR, EINERK ek — 2 X,
BEERYE. BRHIRE, EinAR R LG — RER NPT RORE
; B, B rkp-TERE R A HEITAR R, B8 EREL
ST — W PnAP-RAREGORATE,  H AR P-REREGIORAL Y 5 By 90 A7
TR IR L
AURS2 . FEFMAP-RARERRAL 2 18] A M R TR = 7 T A, B
— R AR INAP- IR S IR & 0 T IR E 5 R
DERS3. TR EAERE LARH NS REBENMYRZ. F
—ZBEEMNE;
DERSA. RIEFNAFIR, RS S R R I AR R — M 005w
&S _aRBWE, NehAimEelEz. S —aE8H
B IS e BRNEMITAN-E B R e BRI ZE B
FREZMAIR L, EAFEIELEDZ -
RIEDR SRR TR, B, IndPERs22 )5, Fndhikita
WUTPE: 2B EREZ, FINAP-RERIRES IR S
PAN R =EaS IR
RIEDCRZSRIFITR B TR, B, I PPRs3m, SRHE T ik
S AR S A IR R I — BT AN-E B R BENYER
. [EFTAN-TL B 20 & B SRR 5 Frikp- R RE ORI A P-NEE
—RIR UM ZESR IR il & 7 T & SR ELEDSR 1, HERE:
FUERREWR, ARV IREREEE B XK
PEARZ X RLFA 7 XS] & T I VRS IR AR I
HeERE, #leTinaMERZL, rtS aEEaFEIES s T HiE
AR P-TAREGIRAT:
N-HeBENYEZ, #&TtEaEEL;
Bt Z, & TIAN-EeEENYE L,



WO 2019/148581

[FUR 23K 5]

[FUF 23K 6]

[BUFIESR 7]

[FUF 23K 8]

[FUF) 23K 9]

[BUFIEESR 10]

[RUFIEESR 11]

PCT/CN2018/078493

B IrAP-BIEERUK IS S AT id g G EEY, BERFETHh
WSS THNE, 5 TAN-Z &8 E I 2 I BP-NL-
IRIBAURZ SR AT IR I ZVELED SR, A, FTikP-ZURERDR A E
270.5um ~10um-
IRIENCRZESRAFT IR ZVELED SR, Hodr, FrRP-BUREROR IR =
J& 4 5um~100ums

IRIBAURZE SR AT IR I VELED SR, HoAr, ARSEH A P-BURERCK
FEZ AR BE 2528 2um~20um:-

IRIBIURZE KA TR I ZVELED SR, Hr, FTikP-ZURERDR LAY
WAERE . BHE. BEREER G-

IRIEAURZESRA T IR I ZMELED SR, Hop, FTiR s o5 TR AR R
MORH R FREFEIR RS . R _FEREEST. R ER IR LR
RUB P —ES—& L Fo

—RREVELEDR IR & T, B, IR R EsE LN PR
BURS1. FEMt—P-RIRER A AR, EFTARE iRl —EeZI,
TR BREHIRE, TEITARE FIRE— Z R R AP T REROR

-

AURS2 . FEFMAP-RARERRAL 2 18] A M R TR = 7 T A, B
— R AR INAP- IR S IR & 0 T IR E 5 R
DERS3. TR EAERE LARH NS REBENMYRZ. F
—ZBEEMNE;

DERSA. RIEFNAFIR, RS S R R I AR R — M 005w
&S _aRBWE, NehAimEelEz. S —aE8H
B IS e BRNEMITAN-E B R e BRI ZE B
FREZMAIR L, EAFEIELEDZ -

RV ZESRI0FAR L, B, FndPRS2Z s, Fnd ikl e
WUTPE: 2B EREZ, FINAP-RERIRES IR S
PAN R =EaS IR



WO 2019/148581 PCT/CN2018/078493
10

[URIZE3KR 12] RV ZSRI0FNAR A, B, INAPERS3H, R E TR
S AR S A IR R I — BT AN-E B R BENYER
. [EFTAN-TL B 20 & B SRR 5 Frikp- R RE ORI A P-NEE



WO 2019/148581 PCT/CN2018/078493
173

Sl

WAL —P-A RS B H AR, EATERATR EaRA— BT |
B, BiaERE. B4, AMEAAELER-ARE
b 6P~ Bk 4 K A

N 32
T2 B i P~ B R AR 2 ) 49 1) [ROA AR B TS, |
5 R — B 60,45 T R P~ 2k 2 K A B BT AR B A4S 7 5T AHIG
W AR

S3

FEPTE AR E ERRFIEN-RB 8 8 LWIEE,
¥ — B E

L

+ S4
F) BT EALR, fEPTE AR R B AR PTE AT R — 0 49
F@ LRSS 2 BEUME, REHFBITEEORE,
Pk — 2B e E, Tk & B WA EF BT EN-F)
B it B R AL & LR 0BRSS B AT R L, T
7 PELED 82 44

\

K1

K 2a



PCT/CN2018/078493

WO 2019/148581

2/3

& 2b

203

T ™

NN

o™ ™™

o ™

b o

By S

[ ™ ™

(o S ™ ™

[ ™™

NANENANEN

NN |

NN

N

Kl 2¢

23

22

A 2d

Kl 2e



WO 2019/148581 PCT/CN2018/078493
3/3

22

25

26

K 2f

- H
33

321 -1

320—__|

32

3l
30




INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2018/078493

A. CLASSIFICATION OF SUBJECT MATTER

HO1L 33/00(2010.01)i; HOIL 33/48(2010.01)i; HOI1L 33/52(2010.01)i; HO1L 33/62(2010.01)i

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

B. FIELDS SEARCHED

HO1L

Minimum documentation searched (classification system followed by classification symbols)

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)

CNABS, CNTXT, VEN, USTXT, CNKI, TEEE: % )., G, $#3E, B, BE #R, ROk, 484, #ls, 58, MR, light
emitting, LED, flexible, silicon, substrate, micron columns, insulating, resin, transfer, electrode

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No.

A

CN 107482088 A (XI'AN JJAOTONG UNIVERSITY) 15 December 2017 (2017-12-15)
description, paragraphs [0037]-[0059], and figures 1-7

A
SCIENCES) 03 April 2013 (2013-04-03)
entire document

CN 103022299 A (INSTITUTE OF SEMICONDUCTORS, CHINESE ACADEMY OF

SCIENCES) 01 August 2012 (2012-08-01)
entire document

CN 102623590 A (INSTITUTE OF SEMICONDUCTORS, CHINESE ACADEMY OF

entire document

US 2009032800 A1 (SAMSUNG ELECTRO MECH) 05 February 2009 (2009-02-05)

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

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

«“g» 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

«1> 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

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
being obvious to a person skilled in the art

D&

wyr

& document member of the same patent family

Date of the actual completion of the international search

26 October 2018

Date of mailing of the international search report

05 November 2018

Name and mailing address of the [SA/CN

State Intellectual Property Office of the P. R. China

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

China

Facsimile No. (86-10)62019451

Authorized officer

Telephone No.

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




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2018/078493

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)
CN 107482088 A 15 December 2017 None
CN 103022299 A 03 April 2013 None
CN 102623590 A 01 August 2012 None
Us 2009032800 Al 05 February 2009 KR 20090012493 A 04 February 2009
us 7763881 B2 27 July 2010
JP 2009033181 A 12 February 2009

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




Efrte R RS

[ fr i
PCT/CN2018/078493

A EIl b S

HO1L 33/00(2010.01)i; HO1L 33/48(2010.01)1i; HOIL 33/52(2010.01)

FZ IR B %R 5328 (TPC) B[R] B 42 J [ X 50 RN TPC P b 202K

i; HO1L 33/62(2010.01)1

B. TR

2R IR AR BR L SOk (PRI ) 2R RG22 5)
HO1L

B TEAS TR 14 5% B I PR B STRIR LA AP A 2R ST

TE [ P R I 20 1 L TR 2R (R R A4 3, AN R RE 3R] I Al )

CNABS, CNTXT, VEN, USTXT, CNKI, IEEE: %%, Zeth, #ME, &b, = 4,
light emitting, LED, flexible, silicon, substrate, micron columns, insulating, resin, transfer, elect—

WOREE, #8%, MR, #iE. Bk,

“pr AT HSET B By HE HARE T ISR SEAL A Aot

rode
C. xR
% m* BIFSCHE, WEERS, JEHIMSEETE A AR 3 3R
A CN 107482088 A (ﬁ”ﬂf‘kj(%) 20174F 128 15H (2017 - 12 - 15) 1-12
PLEH 00371 -[0059] B, EI1-7
A CN 103022299 A (‘:F'Eﬁ#’?’ﬁ%:if%a‘fzﬁﬁﬁﬁﬁﬁ) 20137 48 3H (2013 -04 - 03) 1-12
rS.
A CN 102623590 A (rh BRI SAHFITRT) 20124 8 1H (2012 - 08 - 01) 1-12
L
A US 2009032800 Al (SAMSUNG ELECTRO MECH) 20094F 2H 5H (2009 - 02 - 05) 1-12
IS
[ a4 sopiecks myg ot b . TR R
x BIESCH AR A, v ERIE H B H 2 S A6, 5 A AL, (B T TR
o P et O 2 TR o S B £ e S
AT IR BIME HIFET T R HOR — R A it
x> RERUSEHICH, BB, AR ER R R
wpr e T M R 2 S A A S H i B X ™ e =
L ALK R it SObE SR v BIVKIHE S LS A R S e
b %%@gﬁm%mﬁ%ﬁ%@%%@mﬁammiﬁ<mﬁw HiE ] r$ﬁﬁﬁﬁAﬁﬁﬁﬁ%ﬂﬁ”%$%#mﬁ
'l/ J
Qv RIS ATE. IR AT 3 FF SO g FEERR I

] A 2% SR B sE A H 3
20184 10H 26H

] oz 2R 41 T A 5 1 341

20184F 117 5H

TSA/CNF I 42 Fr FITHE 25 H hik ZRE R

AR A R E E R A0 AUF (ISA/CN)
A b A T M X R [ TR 3R k65 100088

HEHES (86-10)62019451

WK

HiE 51 86-(010) -62411564

& PCT/ISA/210 (3B2W) (2015%E1H)




Elpresi b
XFREERNESR PCT/CN2018,/078493
KBt 2 R SR Wi e i s
CN 107482088 A 20174F 12H 15H T
CN 103022299 A 20134 4H 3H T
CN 102623590 A 20124F 8H 1H T
Us 2009032800 Al 20094F 2H 5H KR 20090012493 A 20094 2H 4H
Us 7763881 B2 20104F 7H 27H
JP 2009033181 A 20094F 28 12H

& PCT/ISA/210 (FIEEFIMH) (2015641 AH)




	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 - claims
	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

