wO 2019/148709 A1 |0 00000 00000 O 0

(12) IRBEF ESEZF AR X HHERRERIF
(19) t SR EHR =LA LR é | 0 0T 0 00 T TR
br J= = 10) R ATHS

=R % B ——
2019 f(:;ss) ; sTEIA((Tg.os.zow) WIPOIPCT WO 2019/148709 Al

G ERRERHSES: ELECTRONICS CO., LTD.) [CN/CN]; T H IT 7
HO1L 33/00 (2010.01)  HOIL 33/14 (2010.01) R R KX B E1E 4
1) EFRERIES: PCT/CN2018/088755 Jiangsu 215300 (CN).

22) EFFEIEE: 2018 46 5 H 28 [ (28.05.2018) 2 EFAA: T2 K (WANG, Jiantai); *F X VLI 4 2
Ll T B X B E % 1885, Jiangsu 215300 (CN).

25 HIFES: e B 3% 1 (XING, Rubo); ™ [E VT 35 44 B (L1 17 &%
(26) MBS thr X = 3 % 1885, Jiangsu 215300 (CN). /M &
30) FLEAT (YANG,Xiaolqng); EVT A %m&%%ﬁlz%
' F1H31H GL012018) CN F % 188 5, Jiangsu 215300 (CN). X £ 8 L1y,
201810098253.5 2018 01. Huiminy: A BT 354 B (L1 T 5 BT X 35 1882
) BHEANRBUIHRFEERERTARAP O Jiangsu 215300 (CN). #\E(SUN, Ping); 1 E VL
AR T (KUNSHAN NEW FLAT PANEL DISPLAY TrE BT E T X R F #1885, Jiangsu 215300
TECHNOLOGY CENTER CO.,LTD.) [CN/CN]; (CN)e  FLZ(WELDong); T HEILHEE LTS
THE R LW S LR F NI S X B F P 1885, Jiangsu 215300 (CN),

3 %5 b3, Jiangsu 215300 (CN). R WL E & &
M A fR 2 7 (KUNSHAN GO-VISIONOX OPTO-

(54) Title: QUANTUM DOT LIGHT-EMITTING DIODE (QLED) DEVICE AND MANUFACTURING METHOD THEREFOR,
AND APPARATUS

(54) ZRABIR: —ME T RO EQLEDR A L HBIF ik, HE

. r g2 — 61
* /f%fm/w/;‘ 61 FIRST TRANSPORT LAYER
% —THI5 63 63 FIRST BARRIER LAYER
62 QUANTUM DOT LIGHT-EMITTING LAYER
=2 LN
BTEAAR o

He

(57) Abstract: The present application relates to the technical field of light-emitting devices, and relates to in particular to a quantum
dot light-emitting diode (QLED) device, a manufacturing method therefor, and an apparatus, which are used for relieving the problem
in the existing technology wherein nanoparticle leakage in a first transport layer formed on a quantum dot light-emitting layer affects the
performance of the quantum dot light-emitting layer. The device comprises: a quantum dot light-emitting layer, a first transport layer
located above the quantum dot light-emitting layer, and a first barrier layer located between the quantum dot light-emitting layer and the
first transport layer; the first barrier layer comprises a polymer electrolyte that is used for blocking at least a portion of the nanoparticles
in the first transport layer from leaking into the quantum dot light-emitting layer. Since the first barrier layer comprises a relatively
dense net-shaped polymer electrolyte, the first barrier layer may block at least a portion of the nanoparticles in the first transport layer
from leaking into the quantum dot light-emitting layer, preventing the mutual dissolution of particles between the first transport layer
and the quantum dot light-emitting layer, and ensuring the light-emitting performance of the quantum dot light-emitting layer.

(57 WE: A HFIEFW KRR BRI, U & —Fr & 7 5%t = 8 QLED & 1 & H A 1 75
L ORE, UM A HRARDEER T AKGEZ LRI E — &5 2 g Kk 75 e i i 1
REIGCEERI R . ZHE a6 ETARNE. MTETHARNCBEZ LS W2, CTET
REERLGE — R BE AR, B -HEEERGWamR, AT RS Lz
MDA TBIREE T RAROGE. B T8 M ZE S B8 0 MR E & P i 5,
T, 2 — MR AT LR e 2O ED >N TBREE T AR, BERE 1L
EHETRAOUERZIEMIR FHENEN, RIEE T RAORNEOtMERE .

[ L& 5]



WO 2019/148709 AT | {10000 ! 00T

(74) REA R ER KB IEE R F)(CO-
HORIZON INTELLECTUAL PROPERTY INC.); EP
B [y i S o N S QS A R - 4
KJEBJEGOS, Beijing 100029 (CN).

B IBEE FRHEIEYW, ZRkG MRt ExR
{747) : AE, AG, AL, AM, AO, 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, I, 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.

(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)) .



10

15

20

25

WO 2019/148709 PCT/CN2018/088755
1

—HEFEAA—MBET OLED B4R AMEFTE. £ 8

RESFE

AwiF 2 RKATHAER: 2018 F 1 A 31 B K PIF 5.
201810098253.5, & #r:“ — A & F & K X =& QLED & # & 3 %15 7 ik,
¥(E” WYEEH, AFFELFI A T LA FIFGLIRAE,

AR,
AFFTRIETFTHRRME, LEPAR—FEF &KL ME QLED &
HREFRET X, £EH,

7 & AKX =ME (Quantum Dot Light Emitting Diodes, QLED) &
— ARG R E B R RE A AR, £F & (Quantum Dots) & —
RIR L EF R, MAR DG FEFERARE T, LB HITLAKE
JUT 4 R a9 B4,

B 1T, ALK QLED B4R ELEHTER, £S5 B E
b, B EETRAZZ0E: MROL, ©F#£HE 02, -F 5 KL E 03,
FRAEWE 04, PR O0S FREE, b, BT UREFE: BFEANE, BX
ENEF, B1FATH,

HTEELEALY (i g, ANREKE) EAKFOT L EET

R ETIAT M, B, A QLED B 4 & F 4 & 69 A A
42@%%%4%%/%5'@%,%\&7’@%:\%%ﬁmﬁﬁ%%mi/ﬁé@ﬁm%#@
R, BEFEMEEEFEALEAAABEMN, FHAAEKFEET
EEXELHELESEA N T A ENIAET, 2B EEHAK
*i%%“‘ﬂ%éﬂf/%%ééJ‘Eﬂﬁi@“‘\é@'tﬁ%o MmAEfFE T AR E R TS,

W %7 QLED % 469 M fk o



10

15

20

25

WO 2019/148709 PCT/CN2018/088755

XANE

AP FERE—FEFTEAALME QLED EH AL BET L, KE,

MUAGBAFRRTEEFEAALERZI LN ARG E i ET AT
SRR E T AR EME RGP A,

APFERATARART £

—#EFEKELME QLED B4, L6 = F EEAELE. AT ATE
T RAREZ LEGF f%ﬁ%;ﬁ%ﬁﬁ%%5iﬁé5ﬁﬁ%f%%
JEZ By B —TLIE A, TR Fﬂ%/%@/a\f‘éé\%%ﬁ%}ﬁ-

Hb, ATk Fﬂ#é}%)ﬂﬂ"rfmnﬁﬁ — i ETEE oMK
F 5k E TR 2%57&7’5}%0

BAEG, ZEMNFLAE: THEETEARLET 8% 14 E;

1 TFHASE i ESMAST T ERALEZ M H _MEE, AR H

M E A af‘éé\%%ﬁ%}ﬁo

BALG, BT, MARSGHEMA LA RIKRLEH,

BARE, BT, TARKREMBERE S E R MR

BAE, BT, MIBEYZEH 8-15nm.

BRG, ZEMHF, MEARSUWEMAOIRAR LA LS ST
PFN. BrEEM G PF. B AR cb%ﬂz*xi"?ﬁwa PETE. % & &t I}z PEI.
RAR_FEREBH PET. RE TR BT OEE i RJUFH
#o

— 2 F B AL ME QLED BHaFI4E 7 &, @15

TE T RARE; ERTA 2%5&£Eziﬁm — L3 &, A
p— 4% & & /‘}f‘fié\%%ﬁ%}ﬁ JE PR Fﬂ%/%zj:n‘bﬁx — i A

Hb, ATk Fﬂ%é/%)ﬂﬂ“FﬂFnﬁ)T R B —fFmETE VIS MmEE
%é%éﬁuz%ﬁ&kéo

BALG, % &T, EETEAALELTDAE —MiLE, BKhaiE:

FRF—BERNERREMCER, HAREARRRENF—BR;

T — R ARENAET ERALEZ L, Haf—MikE,

BARGY, Gk, BT E S — AN AT R MR K E T8



10

15

20

25

WO 2019/148709 PCT/CN2018/088755

F BN EAES B REE

BALG, T H—ERARBER, RS ZBERNIEREEF.

Be, ERE—FMEF 5 AL MBE QLED B4 6% h kT, &
HARET RRAALEZA, IR RLO$E:

R i s BATAES M EI LR FE WL E, TEFH -
M5 & Qe REeEMEe R,

BRe, LT ERY, AAE S A E B S ZmE A, AARE
¥

FIRFEZBREBREMERER, HREFRLKRENFEZBR;

Tk Z iR ERASE i EL, BRP B E,

BAEey, EkF&xP, PAEFKKE DT lmg/ml,

—HMEFTERAALME QLED £ E, O LR ET—FET EALD
& QLED % 4+,

APFRRAGLERZE S —AHBRTERBEIUATH Z

BAAXNEBRKFTE, A¥FLEETFT RAAALZME QLED & ﬁaéﬁz%‘k
R LT —is &, AF—MEEEHRF—tmE, LB ET
OB RNREMEMA, TR ENRIREH, BE LR AR ET
MR ET, BRZARETTEIAALEES T ERALET, Admbk
EEFTERLEG KRR, FI, 8T REME BT 65 LT L
BiETEAARLE SRR ENZERTGOARET R GHRE, B4
FERRGMAET, AmAER GG, B, ZEAHEEERAET EAL
Z % QLED % # M 88

M B8 5L 9
ﬁté«tﬁfrmfﬂéﬁrﬁl)ﬂﬂﬂﬁﬂﬁﬁa bR, MR A e —
, AW %TQ&?ﬁ%&ﬁmmm?%%$¢m,%Tﬁﬁﬁ$¢
WAL T, EREP:
B1ARLARRFETFTERALME QLED B ELZH T & A ;
K2 A R¥iFiR4tey QLED B4 69 H4E 7 K AfL Bz —;



10

15

20

25

WO 2019/148709 PCT/CN2018/088755
4

34 RwiFREE QLED S 409511 7 AR =,
K44 KPiFR4eey QLED S #4654 7 XA RZ =
BS5hAPFPLES i ELEHRE T EWG T ERALR,
B6AARPFRES QLED B/ EEEMTERZ —;

Ta H K iFieft ey QLED B4R ELMTERZ —;

B 7b A AP FRES QLED BHEEEMTERZ =,

B8 AAKPFRAEL QLED 4B EEM TERZ T,

K 9a X KPifieftey QLED B4R ELMTERZ A,

B ob A AP iFIEe) QLED 24 E LM T ERZ <,

BAREHRF X
HEARFEG B, HRA T EREEEmER, THFLLAPEFL
HERGI AT ORES AT FRRTERITFHRE., 2 EBA, TR

BT 4 3 09 2 AR R B3 — IR R, T AR AR 6 5 A %%$
WE P A AR, AAUBCE B ARA R A KE ML AR E T B AT IR T AT R
AP R AL F 6], #ETAFIERFHEHE.

T aemE, #miilflAiyFS R RENERTE. §23A
R, RYFREGBEEZEHNTERRFTEARAREEZNGEZEXER, 7
IR EKERITROIEE R B

F Hu ) —
K iF E A5 A — A H4E QLED B #6975 ik, 4B 2 7, 7k
EFROEUT F %

TR 1L BRETRALE.

BAKGAEF IR, TURREREHEZETFEALE. ZET
BARKET AR EER L, BHEET ERREZN, BHAETAL
BAEAR LR LFERK., TSREKES S K

TH 12: EEETEARLEZIEHAS - E, FrLF—mil
EOEREMERE



10

15

20

25

WO 2019/148709 PCT/CN2018/088755
5

b, A F—MMBERTHERAASL —FMETHE I ;UL
FHEBRENAET EAALE. REVEMRA AR ST X698 MR A#,
BREAFTHEBRG RS, BARTULBTFEREDRE T B, %
REMEBRTUARESEARY L LS5 F PEN, B EEMAE PF. B4
B UM R VBB PETE. % B8 L PEI. B3R — 7 8 £ # 4 PET.
REZ_FEBC 888 PEN M4, AT SALE LB AWH - &
AR EM, BREMEMBB—M AR, 2ERBRKE. RS 6K
Ren TREE AR, BREAEABERIREMGFE - E,

o, E2HANR, LAF—MBEPTURRLALLAR S HE
FRR, BT VAGL A AL AR 957 s R AT 45 22 M XA B T s B E Rk 4
MY AR R AM A, VAR Ae 5% F — ML 45 & 69 BOEAZ R A LA

TH 13 ERTA R —0% & LA H — 1 E,

Ak, TRARBMRIZEFN ARG F—MBEL, RR—ZREHNF
— R, ZE —EWMEOHHABRATFFRERG AN RE T B
REM LR AT R AR T RiR, RBEBIRA I RFRAT X
EEF—THHELELERAREFREGEE, BRETUABELIMHR/ATER
A XERBZRPOBRFR, EHF—TABELETHRETHRS —FH
Bo B, ERMAETFT AN AN, ALK TR LB A

Wit B R A A9 QLED B4, ik % — Mt &R TIfa% — 1%
METPHMARAETHRENALAET EAALLE, LZF— M EETAHES
FEAALEL, F—HREETE—MBEL, UAF—THBELETE
FEAABEEF—HmBEZNGEMN, ZF—UEEHSLAZREL L E
AR, ERBEGRIRGEN, Aunfat —FnmE5ETEAALE,
G K ;MR TRUERBER, EMARETSEAEASLREEZT
ERAEFTHEL, LERBLEIARET, BLrzaRkETHTEZAH
ERENETRALEY. I3k, F—HBERVSEMAABRRPEEZT
EARBEZ EHRRGE —EHRETPHARETARAEETFTELALENR
AE B9 9] 4

L%, BRRBGA, AP AR E— B RET N T



10

15

20

25

WO 2019/148709 PCT/CN2018/088755
6

S, WITUARREME, AEHRRZEF—HEWMEFEEETEARALEY
BREZ LB, B4, T2 AL TIAMEARFROETLENE —HF
%E%%*h%kﬁég%5ﬁhéﬁﬂﬁo%$¢m HAEETERL
BEE5F—EHmEZRHAET F—MBE, Bz —MEEFTOLLGES
MR, MREAR —REFZGRREN, K, MaE—FHET 8
MABETHLREETRRALE, LB EIAEATE—FMESETEALL
JEZ) AR & B

5 3615 —

ATFERFE, AFiFELEPELESY QLED 24 M HEF &, 2 LE
3T, BEARE

TH1: BRET RALE

ARG, HmEF EAREG T ETET Ude EAREHRP AT, &L
AEHAR, M E 12 FHRFE A EGTAZLARTEILIAT I %K 121
AR B 122 3,

TH 121 FMRE—BRNEBREWEBA, HRBEARLKELNF
— iR o

AKY By, HERTEMREMEMANE—BN, FEHZFH M
BEERHGAEAETERAREZ L, ATEBLAMAEEZ BGERLE,
EEEAMAEEWGEIER, R AMELER (BFARME) AR TER (%
EARKT) #ITEMBAE, B TERETERALE P HARETHER—
AR EF, RA, TELERREEFREBREDECBA

o, STUAR AL AEF--BEER, AR ESHEMB LA
BIFeymsma, mA5FMMERNEAERERN, TEHELEETFTEREZ
) B B AR

TR AN22: B P —BERUMRENEET T R ALEZ L, B F—
FEL 4% & o

b, A F—MMBERTHERAASL —FMETHE I ;UL
FHERENAZET EALE. ERSTEF, RRIZEKRLIERA ., Zk.



10

15

20

25

WO 2019/148709 PCT/CN2018/088755
7

HE. PR, RREFIE X, B3 EARRIEFERZRAARARAEET
EAKRELE, RETUR AWK/ AT ERAKERN, BDRAERE, L1
T EHEERBERER S

Tk, ERAPIFET, FERINBELSDWEEFG FEEBEEZLARE
T FERRE, ARt LB EmENFEMERE, ERFTRKEL DT
Ilmg/ml, % % —[A% Ed Bo, 2MAETHF, BIKFEH, B4 —
RAWHAER, % QLED B4 ikt S5 i A ER, MIKEH
FGHE, R A AmBnRkEeTEREETAMET. B, AT HIE
MK REMEMRARS TR —Z B LG RIREN, 5l &5, §245%
F-MEEGBREERTRFT S ARELDTRET 15k, XIH, fH
75 B TR Tt d9 5 —FLAE & B, LT LABRIES s hd 5 — [ 4% & A
H RO F M, BT ARG LA,

FlEf, LaEFTR 13: AL FH - EEHBRE —HFmE. LK
¥ e bR FA AT, AR B R,

AW iFREF AL TEH T AR PR 12 89— A4 B4R
MM, T 12 LT UK AL T FT XKL, KPiF
# o

i, B F LB EN, RANE—EHN 54T A LE
TR BERERARE, #t—F, ATEHLF—MBESETHENE —
i EZ A R AR B, T R E AT AT § — 1% Hy B 0P R 69 75 fF A
RATE BN EMAS —BEHNINESE,

@i EAR S EA ARG QLED 4, R BES —HMELSETEARALE
ZWAHRE—THEE, ZHF—MEEESFBRREMEBRAR, £F
HEGMIREH, BURE i Eaid42d, ZFH—HEERTMHERF
— M ETHARETSEREMEZT T EALE. A%, A TREHEMR
RAR SN XAGCBERAHF, 2V RECHR LA AT EE R GG
EAb A, ERARS — R HE LR E SR EROE—FHE. F 1
WEURETERALEFTARETHABRIE, K& DEMGER, T
L R AT B A4S AR 6 A4 A o

MR B,

52 97
5K A& AP 3 R AE TR



10

15

20

25

WO 2019/148709 PCT/CN2018/088755
8

AT ERFTE, FE2HANL, B XERK PN, 43 Amies
T, T2 REMKEFHAROERL. mEEINETFERALEFPOHAET
WAL RETINERETY, R EMERE, 2LE 4 T, A,
BERRET ERKBEZAN, ARG KL $E:

TR 14: Bk =i,

ARG, B AT Uil B AR R 8 LA s R T A R,
ST A Bl BB 3R R A AR S AR E L M:\/&/fx‘kﬂ’%% ke, BRBEM
MABETHRARETRR, KRG, BERARGFHF AT X EER L
o KA T iR B, &G VAl ﬁu%ﬁ/ﬁliié@ﬁi%ﬁ%iﬁi&q’é@
B, REAMARETHARE Fin k. AP, AR ET UL E A MR
W, LT UREATREMERC T HInE, KT RHENE _HiMEN
JZ 7T VA F 100nm.

TR 15 BATRE MERELTVARS MK, AR HEEQ
SRE %‘hﬁ‘aﬁ%}ﬁo
AP, A —EBERATHRAEAETEAALETHARE TSR

ENE: ‘”«-4'%%}%

T, ALK SR, P % 1S T EAREE:

TS5 AAEZBREMRESHEBER, BAREA TIRKENE
ZB iR

AP, FZBRMNTUAEE—BERAARRKTE, &KL, HZBEHNER
MEER, MG B LIERBENERET ERALENRNRET, £F
4% B B — %z% ERAABENBLEZERNEBEMET R
EFPHABTFHNENLZE, RVMBHENETFTEARALEL S M5 E N
B B BRI %

TR AS2: B A BB RABENAS —FiHELE, BRH s

JE o

b, A f B ERTHERAEAEZTEALETHE RS HK
BTHRERAS _MHin k. BHEY, ZMKRE DT Img/ml, B4Ry
TG IR IR AR A, BERBRRERE TR Real LR, WA RH



10

15

20

25

WO 2019/148709 PCT/CN2018/088755
9

ik, B LR FTEHRGE B EESE M ESET S ALEZN
ARTLIG/E R, BIRRIEZF — M EELA RFFEME, R eTFHF
& LAFAE A o

TR FTERGFZTEMGBRREESDEH RN E S A& L,
R, T &% HmEERAGERN SR EET ERLEERNGER T
B, AmBERH AR BRGS0 E T KA R Z R BB E e I
%, FRIEHR & T EALEG R,

B, BEZBERPREESMDEMAGRAETIALEE Rk P RELHEM
REGRBEAR IR, FZBRTHREDERRATAEE - BT RS
4 0, #B AR B 3RS B

FRAANE, AFIFEFT T RGFFTHARARE S RIATH LB N A,
A AL B EE AR AR E P a5 A £,

@i B S RA A QLED B4, R BES —HmELSETEARALE
ZIABRE—TIBE, ZHF—MBEHZEERELSHEMAMKR, £F
HEGMIREM, BURE i Fad42y, ZFH—HEER TMHERF
— M EFHINARETERENAET SALE. AN, £ R %
R ELHER ML, BE_HBERSZLFERRESLEBERM
R, BEHRENRREN . B ZF _HE LS GEET ERALENITAEF,
MR —_HBERBELET SALETHRARAETTEAERALRE
AP, AmRIEET EALEMRE, F5, AT REBEBA
ARG XGCBAMA, Loanhfs— 2R LA E5 XM E—
&, 5 _HmEARETEALETURETOAGHIG, XERB
FRRA R, 3 LR mA B E94E A

5 345 =

AP iFLuP 30 QLED BB B4 M B 6 i, L2684
FFTERAALE O A THAEFTERLE62Z Lo E— 12 61, AR
2 THAET RALE 62 BT F—1FmE 61 Z P& %H—TE & 63,
Pk —MAEE 63 L aREMEMM; K, TEF —MMETEE 63 ATMH



10

15

20

25

WO 2019/148709 PCT/CN2018/088755
10

BATA S —EMmE 61 PHEVHSHAETSIRENMAETT EALE
62,

ERINAERPIFP, F—FmET AL FHERE, LTAHTR4E
WE, R4, BIELES E%EH‘W@ED RAFFT LA VAT AP 44

M1 B—HWmEAETHRE,

e B 7a BT, % QLED B AT A EMMK Tla, ©F i E 72a. =
F B R K E T3a. B RAEME Tda, FAR 754, {5 T8 F4EHE 72a 52 F
SRR E T3a Z A 89 % — L3S & T6a.

st F Bk Qum%#‘h?z%5ﬁhé7%%%%%%ﬁ7%2@
69 % — 4% & 76a M AN KRB A UM A MK, BdZ % -5 E 76a
*@@%%Q%%@ﬁ,%ﬁﬁﬁ”&ﬁ%xﬁﬂﬁm%,ﬂﬂﬁﬁﬁﬁ
Ffae T HMmE Ra P RET, EMZNRETXENRNSEEZE
FERELE T3a PAIHIL, KARIEE T AL E 73a 69 K LM A,

M2 B—HWMEATRERE.

42 7b AT, % QLED &4 T A MR 71b, = X444 & 72b, =
FEAKXE T3b. T M E 74b. AR 75b, 2 TR R EWmE 72b 5%
F K A& T3b Z 8] By % — L% E T6b.

sFF L QLED &4, 2 T2 T & AALE 73b 52 R=EME 72b Z 19
8% — IS5 T6b B S ANERBOMEBA AR, WEF R FAORA
KM, ZRREM R IET X FHME 72b P a9 RET, WHZHEAE
FRXEANREEEEFERELE 3D T, ARFRIEEF & LK E 73b &
KM, REMEERT AL AR L2554 F PEN. BrBEH A5
PF. BARCUH AR _ P8 Es PETE. RBELLAE PEI. B R _FR X
## PET. RA ¥ T —8 8 PEN $# 4.

AT LAFE, FRESH T, A¥iFY QLED B4 L £ =T
FTRETERLE 83 THWME A 84; 2 THAEE —_fHHmE 84 5
T EF &K LE 83 ZMay s ik & 87, A% ML E 87 a4 R
SRR, Bb, TRS A ST R THERBTEAETF EALE 83 P
T B R EE S A 84,



10

15

20

25

WO 2019/148709 PCT/CN2018/088755
11

L3R QLED 2 #7T LAH VAT A 454 .

M a: BHWMEACTHERE, B EREATRERE,

4o 9a Fr-<, % QLED B4 & &M 9la, £-F £ & 92a, =-F .4
RHE 93a, BRAFHE 9a, MM 953, ERFHFHMENaLEETFEAL
B 93a 2 M IXEAHFH 5 E 96a, 2T R RAEWME 94a 5= F EKELE
93a Z ] &9 5 1% & 97a.

st L QLED &M, il B o w R LA RIK4, ipfeT o5
R Na 58 FEANE 93a 2 At H —L5E 96a B A MK, #
BAHARBET RALE 9B3a ST HME 92a, B#LETHME 92a F
AR TZEANRASBREETERAALEO Y, EEHAERN LAY
H. MMEME, LTEZREMEMa 5T EAALEIBazMEgHE M
HEITa EAREWRIKRLEM, BLETERXLE Ba Py AbETFhE
ERRBEWMEYMa b, £mFKIEET EKKE 932 89 K MR

LM b: BF—HMEATRERE, F_HMEANLTHME.

42 9b FF 7, i% QLED B @ M4 91b. = RAEH#HE 92b. T &
KA E 93b, ©-F M E 94b. MR 95b, AT REME 92b 5FF &K
KB O3b 2 WX E A H -4 E 96b, 2T HFHEHE M 5EEF EAL
J& 93b Z Ia) 4y 5% = L% & 97bo

st L QLED &#), Ml B e MR LA RKEs, T rR
fEH & 92b 52 F S AR & 93b 2 A 69 % — 45 & 96b B A MK LM, #k
BHARBET EAKE 93b 52 XMAHE 92b, #BETREHE 92b P
AR TZEANRASBREETERAALEOD Y, £EHAER LA
W AMEME, LTEFHHMAEMD 5ETFEALEBbZ RS M
HE OTb e a5 H M a2 F & A KB 93b 58 T4 & 94b, B 42T &
AHE 3D PAMRETLEAMRSREL THME D P, £ 2B
BRI EEGER . AmRIEE T 5 KA E 93b a9 K Kbk

AT ELARBHEM, TERSHEMBRATEFRARBEALLETAL
ETEALE B MRERENZERT D, 24K, A2 T RALETESL
MABOET, ZETARGLERIE, EERETOLGARET TN



10

15

20

WO 2019/148709 PCT/CN2018/088755
12

AHFFHRREAGENDARET, ZHARBETADELAE LR, £
QLED & # T4k8d, L& aMmRr e, WAL T£F, £2HAF S
FROGIMEZ, A QLED ZH ALK K. AT EPRLEUVEBRAREY
X E MM, &£ QLED B4 T8, ZE S LB AIEiEF A IBK, 4
AEETEAAEEELFRHEREREREEBOMAETAT, K&
T T RALESERAEERT BTG, BIKEEEE K, 1L QLED &
R R

5 3645
AWiF R g — QLED £ FH, @i LA+ — QLED %
. % QLED 2 & T AR FhL, FREM, AN, ZTE. LA EME,
HAGFAE . FAUL. A F B4 ﬁM%f(wmmem%\m)u
% . ¥ %I % (Augmented Reality, AR) X & FAET L H BT é) = &
&%# ST ARATRARE. S TZETEENECLRT Ve m)
R ARMBHLEBHRARAAR R ZEMELAY, ALRAEFER, LR
18 R 3 A % iF A9 IR .

A EAA AR iFayEapme, FRR TR AFiF. 5T AR
RKAREKM, KPFTUFEAAZ AT, LEKTFGHNREZ
MATVEGIALATAS B . SR, S, HROSERPFHRA LKL
BZ M.



10

15

20

25

WO 2019/148709 PCT/CN2018/088755
13

B A B K P
1. —#EF SR _MF QLED £4, R4t T, @i TF 5
AXE.AATHARAET RALEZ LG F ﬁ%ﬁ}% ﬁﬂ‘—ﬁﬁ:‘i%%‘?%‘;j’é

BEEHRE R EZNE TS E, A —MBEOAR LMY M
J s

Hb, A F—MEEATHERBAAES —FmETHE SIS AR
%é%éﬁu”%$ﬁk%o

2, deBAERK 1 AN ETF EAKLME QLED 4, X,
¥: ZTHEETFERARBET T H A5 &

1 TFHASE i ESMAST T ERALEZ M H _MEE, AR H
—MEBEAEREMEEM.

3. e A EEK 1 R2HAEGET EALZMRE QLED H4, H P,
TR RS R AR WKL,

4, e B ALK 3 AN ETF EAKE_RE QLED B4, HP, Ak
PR 2 A o Ak R R A A R R AR o

5. ke A E K1 R2HAEGET EALZMRE QLED B4, H P,
FfL4% & 69 & B A 8-15nm.

6. ALK 1 R2HAEGET ELXLZMRE QLED H4, H P,
TR R ESME MR A5 ERY X455 T PEN, BEEME PF. B4
B UM R VBB PETE. % B8 L PEI. B3R — 7 8 £ # 4 PET.
BR PR C BB P 094F & —# RIUA HH

7. —REFEAELME QLED BHHIE TR, B LET, &

3
BR=E T EAKE; Xiﬁﬁ‘*'g%‘Eii’é%ZLﬁ/’ﬁikk“‘Fﬂ%%, BT iR
p— 4% & & /‘?fﬁé\%%ﬁ%/ﬁ JE BT R Fﬂ%/%z,bff/ﬁk — At &

Hb, ATk Fﬂ%/%)ﬂﬁ"f‘mnﬁﬁ R B —fFmETE VIS MmEE
FHREL z%5ﬁhéo

8. M A B K T AR ET &AL ME QLED 3 449 %15 7 ik,
HP, AT EALE LR E—TMEE, KI5



10

15

WO 2019/148709 PCT/CN2018/088755
14

FRF—BERNERREMCER, HAREARRRENF—BR;

Rk 8 — R RABRERAET EAREZ L, Haf—mi%E,

9, e A &K 8§ ATEGE T &AL E QLED & #4894k 75 ik,
HA, BEHRATEE AT R ERBARE TS BN BATEE
— R RNE I

10, 4o B A £ K 9 Frk ey -F 5 AL R E QLED % # 69 %45 77 ik,
A, TR —BRAREER, PrE S B R AR ERF

11, 2o A &K 7-10 H—A L2 F 5 KK ZRE QLED & 449
SR, EP, EMREFERLLEZAN, AT RLEOLLE:

o —AEimE, ETAS A EI L E WMt &, FTAF -
M EaeREHETHEM.

12, 4o A 2K 11 a2 -F 5 KL M % QLED % #8915 7 ik,
Ld, ARG _HHEEBRE L E, LKA

FRFZBERNERRSMCER, BAREARRKRENFZER;

T # Z SRR BT R & L, B P ik,

13, de A £ K 8-10 HE—TAT A &9 & T & AL =R E QLED 3 #49
FAET &, Kb, AR RKE DT 1lmg/ml,

14, —EF KX LZRE QLED £E, AHIEET, OLFEA £
K1-61EF—FRArAMET RRAMRE QLED & #,



WO 2019/148709 PCT/CN2018/088755
1/4
iRz L 01
w144 R — 02
= RAE & — 04
Fe A% — 05
K1
[ Ak T E KA }~11

Y

LR ET RRANREZ LM m b — LA,
ks —M¥E R REMLHER

)«\,12

)«,13

}wll

[ BRTiR S —Ta3% B2 EM o — i 2
K2
[ A _HMBELHMRETFELLE
AR —BF BT SRR,
T B A KB E—BR

}an

TR % — IR IRIARET AT R A EZ L,
) nk o — B35 &

)Nun

( TEPTIR 5 — 45 & L F) ax 3% — 15 &

}\,13

K3



WO 2019/148709

(
(
(
(
(

o

PCT/CN2018/088755
2/4
2 = At )”14
BRTR & A E EH R F A&, 15
ik B A% B 6, A B A M b RUR
AR TR F RS T S KRR <}”11
A ST EARAEL LRl — 52 12
Bk — A% 2 6, A8 o4 . RUR
B P B — 045 2 LA — i )”13
K 4
F B IR IERR SRR, 151
AL LR F B’
Feprik § Z ISR IUARAET R § —tF i & L, 152
%ﬁ%;m%%
K5
Gtk th B — 6l
7B L 63
FFERLE o

K 6



WO 2019/148709

3/4

P AR L 71a
LSRR = ——— 72a
% — 1% & —— 76a
v F ERRE - 73a
AR By B —— 74a
B AR ——— 75a

7a
e A1 ——— 71b
=R AL By B - 72b
% — 5 E —— 76b
T &R AE —— 73b
A2 (-3 —— 74b
'R R —— 75b

7b
B —w AR 81
B — 1 E —— 82
7 — 1% & — 86
TF ERE —— 83
7 % E 87
B i E —— 84
B W AR —— 85

K 8

PCT/CN2018/088755



WO 2019/148709

4/4
I AR L 91,
w45y A L 904,
7 —TL7E E —— 96a
F a5 E L 97,
= RAE By & —— 944
Fe AR —— 95a
Oa

Fer AR —— O1b

=R Ay —— 92b
7 — 15 —— 96b
=7 RAHNE —— 93b
% 815 E —— 97b
W, F A% iy & —— O4b
P AR — O5b

A 9b

PCT/CN2018/088755



INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2018/088755

A. CLASSIFICATION OF SUBJECT MATTER

HO1L 33/00(2010.01)i; HOIL 33/14(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

PATE, phenolic resin, barrier, transm+

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

CNABS; DWPI; CNKI; SIPOABS: &g, 155, &1 88 6 A8, FEiY, B ESYHMI, polymer electrolyte, PEL

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A CN 104766878 A (SHANGHAI UNIVERSITY) 08 July 2015 (2015-07-08) 1-14
entire document
A CN 104779353 A (SHANGHAI UNIVERSITY) 15 July 2015 (2015-07-15) 1-14
entire document
A CN 105206715 A (TCL CORPORATION) 30 December 2015 (2015-12-30) 1-14
entire document
A CN 105810848 A (BOE TECHNOLOGY GROUP CO., LTD.) 27 July 2016 (2016-07-27) 1-14
entire document

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

D&

«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

28 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 International application No.
Information on patent family members

PCT/CN2018/088755
. Patf‘/nt document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) (day/month/year)
CN 104766878 A 08 July 2015 CN 104766878 B 03 October 2017
CN 104779353 A 15 July 2015 CN 104779353 B 01 March 2017
CN 105206715 A 30 December 2015 None
CN 105810848 A 27 July 2016 us 2017271549 Al 21 September 2017
uUs 9780257 Bl 03 October 2017
CN 105810848 B 19 December 2017

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



Efrte R RS

EErHiES
PCT/CN2018/088755

A EIl b S

HOIL 33/00(2010.01)1i; HOIL 33/14(2010.01)1

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

B.  taEM
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;DWPI;CNKI;SIPOABS: ByRE I g, (&%, BT SRR, PR, WEYAEMFE, polymer electrolyte,
PEI, PATE, phenolic resin, barrier, transmt
C. xR
Iy SIS, LER, FRWEMSCEE PRI GIES

A CN 104766878 A (E¥#EK5) 20164F 7TH 8H (2015 - 07 - 08) 1-14
E2'8

A CN 104779353 A (¥R 20164F 7H 15H (2015 - 07 - 15) 1-14
E2'8

A CN 105206715 A (TCLERABRMBERAT) 20154 128 30H (2015 - 12 - 30) 1-14
E2'8

A CN 105810848 A (AT RHEERRGAMRAT) 2016 7H 27H (2016 - 07 - 27) 1-14
E2'8

[ a4 sopiecks myg ot b .

TR R

* BT RS,

“a7 PR RARR AR T IVE SR — RS RS

“g” R HIEH SRR E ARG RIEEER

“L7 A REXT LS E SR BT BE RIS, SO E iR S 34
%%g?ﬁﬂ%%ﬁ%ﬂﬁ@%%ﬁﬁﬁﬂmmlﬁ(mﬁw
WREL AT M, AT : AT RIS

AT HSE T B bR #iA HEIE T BTSRRI PEsE A H RSO

“g”
“«p»

“77 ERIFHEMER H 2 E A, 5 REAMERA. E5 7 E#
R 2 B B R A e SOPE

“xX” RERARSSRIX T, $ﬂ%ﬁﬁl# I E SRR IR HAE
B B A B Bl

“y” #Uﬁ%%l# SRS TR B 2R A et

R A T AR AR N RO B0 S MR, ESR R R

%Tﬁﬁ@ f

“g” RIEEHBH

] A 2% SR B sE A H 3
20184 10H 28H

[ Frh RIS 1R 2 H 3
20184F 117 5H

ISA/CNF) 42 75 FI AR 25 3t ik

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

FHIA

HiES1H 62411819

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




ER RIS EETe

XFREERNESR PCT/CN2018/088755

Ko g5 SRR Wi S s
CN 104766878 A 20154F 7TH 8H CN 104766878 B 20174F 108 3H
CN 104779353 A 20154F 7H 15H CN 104779353 B 20174F 3H 1H

CN 105206715 A 20154F 12H 30H T
CN 105810848 A 20164F 7H 27H Us 2017271549 Al 20174F 98 21H
Us 9780257 B1 20174F 108 3H
CN 105810848 B 20174F 128 19H
& PCT/ISA/210 (RIREHIH) (201541 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 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - wo-search-report
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report

