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7R OLEDEAE A AR 7

e H BT S —OLEDE MR R U2 0 — (X M E R FEPTIR 8 5
2 —OLED<sfF b, 33 60LED e e

S1 MANUFACTURE A FIRST SUBSTRATE AND A SECOND SUBSTRATE, AND RESPECTIVELY
MANUFACTURE A FIRST OLED DEVICE AND A SECOND OLED DEVICE CORRESPONDING
TO ONE ANOTHER ON THE FIRST SUBSTRATE AND THE SECOND SUBSTRATE, WHEREIN
THE LIGHT EMITTED FROM THE FIRST OLED DEVICE AND THE LIGHT EMITTED FROM THE
SECOND OLED DEVICE ARE MIXED INTO WHITE LIGHT

S2 MANUFACTURE A LIGHT EXTRACTION LAYER ON THE SECOND OLED DEVICE

S3 CORRESPONDINGLY STACK THE SECOND OLED DEVICE ON THE FIRST OLED DEVICE
FROM THE SIDE OF THE SECOND OLED DEVICE ON WHICH THE LIGHT EXTRACTION
LAYER IS DISPOSED, SO AS TO OBTAIN A WHITE OLED DEVICE

(57) Abstract: A method for manufacturing a white OLED device, comprising first manufacturing a first OLED device (120) and a
second OLED device (220) corresponding to one another on a first substrate (110) and a second substrate (210), respectively, wherein
the light emitted from the first OLED device (120) and the light emitted from the second OLED device (220) are mixed into white
light; and then correspondingly stacking the second OLED device (220) on the first OLED device (120), so that a white OLED device
can be obtained. The manufacturing method can reduce the complex fabrication process caused by layer-by-layer superposition of

[ L& 5]



WO 2019/140754 AT {07100 00 0! 000 RS

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), EXTF. (AM,
AZ, BY, KG, KZ, RU, TJ, TM), Ek¥ll (AL, AT, BE, BG,
CH, CY, CZ, DE, DK, EE, ES, FL, 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, CIL,
CM, GA, GN, GQ, GW, KM, ML, MR, NE, SN, ID, TG).

KERR
—  BIEE R R (FAF21506)) .

multi-layer film materials in the existing white OLED devices. It is unnecessary to consider the complex process problem caused by
mutual connection of multicolor devices and light color resonance, and thus the manufacturing process is simplified.

57) WE: —M B OCOLED # H Hl/E vk, EhREE —EKR (1100 FE ZER (2100 L5550
A0 H X N B 55 —OLED #8 #F (1200 F1%5 —OLED #F (220> , Hp, Frid % —OLED #4 (1200 k&
H 8 AR ik %5 —OLED #% 4 (2200 KRB B ERGE A B, K5 Frid 3 — OLED # #f (220)
Xf N HME B A BT b 55 — OLED #% 4 (1200 L&, {# A 158 2] A & OLED 2% #F, 1t il 1 77 ¥ 7T K Kk
SIA B HOLED R HHE I REFEEZEMZEEMMIIIENERHE TS SATEXEZE
BB O IRIRTRE S T E R, KOKRE I T HIE.
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618 OLED B¢ #1415 %
B ARSI
ALY BB THRRAIR, LEFB—FE K OLED B4ty H 45 k.
FrEKR

FEEETOSTRELANGE. 4h. RRFFEASKE, 53T
JRH R, B, ALK ME (organic light-emitting diode, OLED )
RTFEARZE R EL AT RO TFRETER, EEH - FHE TN
B, HARAEN. M. BERE. mERER. TAA. KIHER
TRIFEMLTFHM, AN R FE , Bmbds 5RE&HRFT
i F B ARE A & dh 7~ & (Thin Film Transistor- Liquid Crystal
Display, TFT-LCD), 3|7 &KX R FE ] Ke9Fek, CRA I TR
FHEZRETFTEMHGEAE, BAT OLED & FRMEE 0T R, A
R —FIRN, FHAGRBAI, OLED 7 B4 LKA —RaK
XLV

A %I, OLED &7 E6haH, — 5 X 2@ das%i (RGB) T4
F oA K A7) X (side-by-side) MR EI, H—HFF XA@itd &f
ML S —H % ( White Organic Light Emitting Diode, WOLED ) #=#5 & & %

( Color Filter, CF) B &Auty ®B:A (tandem WOLED+CF ) £ #)3k 5230;
A WOLED ¥, P/ % AL E@ L w7 7~ & & (charge generation layer,
CGL) #8i%, Kb ak, 2 CF Bk 5135 RGB £ &k, BALEE
Ha, HAAE BEEA LM, & F WOLED 5 CF B &t #)RE BA 0602
17, shTVARILOLED 7 & 695995 At B AT AR~ OLED
B @mLm KA RGB £ 55 Xeg4#, M KR~ OLED 27 @204
¥ kAl WOLED 5 CF &) &b #H).,

T ILE K OLED E4FmA KR+ B TR AR B 61500 & 282
Z—, W B é X OLED B4 % XM = B &K R E (4k R48 GHE X B.
REAB+ER Y+ EAB, KBEAB+ERYHHAY), AMELRE (K
RB+EAY) RFEEK, B 1w, WA —FRA BYB ZELAE
4@ K OLED B84 M 045d T £ LARAF R4 M (Anode) & 10.
% — = RiENE(Hole Inject Layer, HIL )11, % — = /&%y & (Hole transport
layer, HTL) 12. % —#% &% % & (Emitting layer, EML) 13. % —w-F4%

1
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#r & (Electron transport layer, ETL) 14. % —w-FiEAE (Electron Inject
layer, EIL) 15. % —w.#7 >4 & ( Charge Generation Layer, CGL ) 20. %
ZERENE 21, HFLERERE 22, EREAKE 23, H B TR E
24, H oW FENE2S. HoWA A K300 BFEEREANES. FHEF
RIEME 32, B RENRE 33, FZ0FHHE 34, FwFEAE
35 B AR (Cathode ) & 40, Z4E L7 8 24, A%, RAFRIAEL ™.

KR AE

KK A B TR —F G 8 OLED BAFehHI4E 75 ik, oAb k=T
KKV IH & % OLED B4 &2 TR EE S BB PT7 A6 5 2
$&ETYE, REEZF RS ERMMEHBERLE LRI AZNELTEN
M, KKBMT H4.

AFI LA B, KRAMRLE—FFEK OLED E404E5 %, 0.3
VAT 5B

LB S1. HEFE — A M, EARE AR, M S
R HIVEA Bt B 69 % — OLED #44=% = OLED &4, A+, k% —
OLED 4% ¢4 Aa P ik 5 = OLED B4 i ¢4 b5 4 &k,

HB S, AEFFES = OLED B4 44 B3R BUE

FIE S3. W ATIAH = OLED B M A K ILBUE 84—t 7 3 &
Brit % — OLED &4 £, #5348 OLED &4+,

Firif % — OLED 24+ 4 35 % OLED HE4F4=% % OLED 4 +F #)—AF,
Prik % = OLED &4F 4 ¥ & OLED 24 #=#% % OLED B4 64 5 —FF.

Frid 5 B S1 3 P4V 6 5 — A 5 — JAR 34 A b B AR

Prid F 3 S1 ¥, FrelEag & — BB — B TR —k FH XK,
H AR T A2 BAR A . AR MR, EPTEATR AR EHIE M XIR, £
It ik Ze b KAR B X 4 ik BTk 5 — i fe 56 — 48

PRk F 3 S3 il 1445 AT ik Fo bt KA AT 5 ik 5 — ey % =
OLED #443% & A Prid 5 — 4 69 % — OLED &4 L.

PPk F 3 S2 F EHMEARIE G, I OL3EH P4t R AR b KAR
R,

P i Z b AR AP 4 R R —Z FBR & — B3 A5 .

PR3 S1 ¥, & Q3G APTE S — A A ZHA L ST LATIT,;

Pk 4 3% S3 &, @it aARie AT ik % = OLED B4Fat i 3 & £ P ik
% — OLED %1%,
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Prik%— OLED B0 EEXBMNE —TalE. F— Lk,
F— ARG BB — R

Prik% — OLED B OEEEEXBEMNE _TalE, F o LaimE,
F R R

ik —K B, F_EAREEARERE, IS —KARE. &
ZRREHAHABREME, FTES —H NG EAF A G EG A
o M,

Prid % — OLED 4%, P E—Tw ik, H— Lo EdTEELE
RAKIXTFPTiL 5 — 3 m L

Prif % = OLED B4+, FIdf _TURE. F LM EHTEL
IRRIZTF PR H R b

BT 8 — T AR BEAn AT ik 8 = F WAL E P 69—/ RA#HH4F, 5 —A
AEAFE, PR S — EWAR B ik 8 = AR R 3G ik A

Pk H B8 S2 i QLIS PT R — A WA / RGP M0y % b HIVE3HAE
i

Frid 3 S3 o, Pk stAECK % — A e 5 — R bAb g £ —A2, K
FTik & % OLED B4Fe94 4.,

RE AL $-E—FF & 6 OLED B4R 47 %, a3 T 3.

HH Sl FIMES — AR AH MR, EMEE K. F Ry
A BIVEAR BT 49 % — OLED #M442% = OLED &4, H+, PdFE—
OLED E#F& ¢y APk & — OLED B4 L i 8 IRAE A a X

HB S, AEFFES = OLED B4 44 B3R BUE

FIE S3. WATIAH = OLED B M EE A K ILBUE 84—t 7 3 &
Pk % — OLED &4k L, 133|458 OLED %&4;

H ¥, Prik % — OLED %4+ 4 % % OLED & 44=% % OLED Z4F % ¢
—FP, B % — OLED B4+ 4 3 % OLED #44+Fe# 5t OLED B4+ 445 —
At

Hob, PTiRF IR S1 T ATHIMER F — B fe AR A F AR

Ao, PrEFIR S &, PeMEN S — AR FF AR E TR —EN
KM, HHEEARERY: REATRIAW, EEATRAMR EEZBEK
o, FEPTE FME KR E X ik 8 — Ao 5 Z AR

PRk 3 S3 il 1445 AT ik Fo bt KA AT 84 5 ik 5 — 4R eh % =
OLED #5143 & £ Pr it % — B AR 49 % — OLED 244 L

Ho, T 5IR S2 & AFEARIEE, i QIERKPT AT R A E

3
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M XA _EF R,

REBAEGH #80R: KA R —Fr & 6 OLED B4R 694457 ik,
B S—ARF S R L RIS 69 % — OLED #4445 =
OLED %4, £, Prif% — OLED B4 64 - 4=p7id % = OLED B4
KRB RBRAE OGN, REBKFES = OLED B4t it ARk F—
OLED %4 L, 127135 & % OLED B4F, sbAr e 5 T K KRV LA
&% OLED B4 &t bR E 2% ERMATTIRMGE R4 &TE, R
FER2LEL ERMMEHERRE LRI ARG I L TZEAMA, KKAKT
#42.

ATHRBHE—F THRALPGFLEABRERAR, FRAEAATH XA
KAWL S WA, RaM EIURBEAE 55 A, HFAER k3T ALR
BR e VA FR4)

P B 358
TsEamE, @idst KA EIREHS X iFrmdgid, FIE AL
RERFERALCHZKZRI M H .
W B
B 1 AIA —F KA &% OLED B4 64+ EH;
B 2 4 KK BRE & OLED B4R 6445 7 ik o a2 |
B 3-5 A KL 869 E % OLED B a944E 7 %6053 S1 -+ & B
W6 AR S FHRFrEMFaRTER;
B 7-9 A ARL 6 G OLED B a94I4E 7 %6 F 3R S2 e+ & B
B 10 4 A& A6 & K% OLED B4 6944 7 %0953 S3 g~ & A,

FAREHRF X

A Bt —F BERK PR BEARFERALZR, A TEERLY
ARk T AR B I B AT IR dndGik

HARE 2, KEPRBE—Fr @ % OLED BA41EF %, Q36T
F B

HH ST, 4B 3-5 Fr, #IMESE—BAR 110 Fo f ZHAR 210, EPTEF
— R AR 110, 5 =24 210 £ 5 314\4E48 L2} 57 49 % — OLED 4 120. %
— OLED %4 220, £, Prid % — OLED &4 120 & h A prid & —
OLED Z44 220 £ i 6968485 4 & K.

BR3b, BTid % — OLED 24 120. % = OLED £4F 220 45| A3 k%

4
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OLED #4##=# 5t OLED %14

FARH, PR 3R ST & Pl VE e % — AR 110 Fof Z AR 210 ¥ A &
MR, PR B M AR A S A, Bl R R TR =82
fs (PET).

dt— 3, PRI S1 &, Pr4lEed % — AR 110 Fo 5 =24 210 &
F Rl —3k M KM 100, HHIVEidA2 BAR A 3BT R AR 500, FEPTRAT
JRIEMR 500 L HIAVE b KR 100, £PTE M RAR 100 X4 prid 5 — 3K
110 F= % = H 48 210.

B4k, 40l 6 i, PTATIES] F, LOIEEEFE—EIR 110 =
% R 210 L4 VEsTH 5 ARIT 130.

BARk¥, PTid%H— OLED B4F 120 O3 E &R BN H —TLME. &
—FaRE. F—ANGREAS —LAE (RBT); LF, PTEFE—
OLED E#F 120 #, PIEF—TEME. F—LEREY TE ERAKT
Pk —AM 110 b, PR —HA I ERS —K R ERTHEE—T
WAL B A S — LW AR B )

PTif % — OLED B4 220 L3z B & X BN FE —THME. F = L8
B BoAMARER G L E (RBF);, ¥, IS FTamE.
FoLEMERTEERKETAHAS AW 210 £, PTESE A I
BB F ZRNERT RS TR EfRE = LaRE 8,

BERW, TAE—ANE. LA LEYEAKRERE, FdE—XK
KB, BRI EYHBENEME, PTASE A EFH A
BB H I E,

HARM, Pk —TFTRAREAITE S ZTFaREF G —/ A R4
¥, H—AAERAF; RS — LR R R AR R AL A
MEF, dedE4R 84 (Mg/Ag); BPPTiE % — OLED 24+ 120 #2% — OLED &%
220 F e —ANFIR B ZHKM 100 B9 F5 @k, F—ABPHRE EHK
100 #75 #7 3 6 X b KAR 100 35k,

FI S, 4ol 79 Fra, EPTEE = OLED B4 220 L 4\11E K42 EUE
300, FFFEATR IR 500 M KR 100 EEi, APFAS —AM 110 A=
% TR 210 6934 % ERIAEFAERR 400.

AR, PR BIRERE 300 FALE| 42 F E094E A .

FIES3. 4B 10 AT, HPTIR ZM KR 100 #4787 5t — 5 ARIE xT
154718 130 ¥ PTiL % = OLED 24 220 A E %A AR BE 300 49—t 52
e & PTE % — OLED 234+ 120 £, 1% &% OLED &4F.

5
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B4k, PR H B S3 d, PrAHAEIR 400 45 —EAR 110 Ao — M
210 $be e —#&2, FZILPTE G OLED B4F6931 5.,

ARK B & % OLED B4R 6g #I4E 7 ik @it 5514 1E 2 5% — 2 4R 110
Fafp Z AR 210 L9 % — OLED &4 120. % = OLED 4 220 &} 53 &,
12T 15 5) @ % OLED 34, sbAr#l4E 7 3% X KV IA @ L OLED ZEA4F
P& LA TPREEME BBEMATI RO L LHELL, REEZERLZER
A B R E R FIARN B T EA, KRXAAT 442,

L2 kPR, KK YR —F @ K OLED B4l h7ik, B4AAES
— R R AE AR by B4V A8 xR 89 55 — OLED B4 4= % — OLED 2
, E, Prif%— OLED B A ey iAok — OLED B4 4 4 #)%
BTG HA K, REWFTES = OLED B4Fsf ik & ik % — OLED £
L, T4 35 &8 OLED 4%, sbAF 445 77 3% =T K KRV IA & L OLED
BB EIRTREEMS BEFEMATGI RO EHELE, TEELES
CRMALHBERAAE LR R I LT LR, KRKEMLT H42.

A LPTE, stFAARRG S BB ARAAR KRG, TUMRIBEBARL A H AR
7 EFPFEAME L E SRR TR, M XSEREER
AHREL BT AR A2 RGP SEE .
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R_A & K

1. —#F &% OLED E4 694 4E 75 %, @48 T FHIK:

HH S, FIMEF — A F R, ETEE AR, F_AHREH
A BIVEAR BT 49 % — OLED #M44=% = OLED &4, H+, PfidFE—
OLED E#F& ¢y APk & — OLED B4 L i 8 IRAE A a X

HB S, AEFFES = OLED B4 44 B3R BUE

FIE S3. WATIAH = OLED B M EE A K ILBUE 84—t 7 3 &
Brit % — OLED &4 £, #5348 OLED &4+,

2. 4o AR 1 Frike) & 6 OLED B4ag44E 5k, £F, Prd g —
OLED %1+ 4 15 % OLED & #F4=#% >t OLED &4 ¥ ¢ —FF, A7k %% — OLED
4% 4 3 % OLED &4 #0356 OLED 254 9 69 5 —AF.

3. e AR 1 AL 8@ 6 OLED B4 a4 7 ik, H ¥, ArR PSR
S1 & P Ve &4 % — F A An 5 — 2R 34 4 T AR

4. 4B A1 EK 3 Prif e @k OLED BFa4EF ik, E¥, AT
S1 ¥, BI4ME & —HEbf s KRB TR —REFHAR, THEIRE
Ry FREATRAM, EITEAT RSB ERAVE R RAR, EPTEFME XK
XIS P ik — AR A B TR

PRk 3 S3 il 1445 AT ik Fo bt KA AT 84 5 ik 5 — 4R eh % =
OLED Z43% & £ PTid F — B 69 % — OLED #4+ L.

5. deA AR 4 Pk 6 & 6 OLED B4 e944E 7%, £, TR 3R
S2 ¥ EFVEARIEE, L QIR EATRABMENE KR EHTR,

6. 4B A ERK 3 ke & 6 OLED B4 e4E 7%, £+, PrA K
A A A RS K TR T B3 85,

7. deB AR 1 AL 8@ 6 OLED B4 a4t 7 ik, H ¥, ArR PR
S1 ¥, i 8IELEPTE S —HEA Ao — R ST ARIE;

Pk 3k S3 &, @it st aARie ATk % = OLED B4Fst f 3 & £ Pr ik
% — OLED %1%,

8. 4o A ZK | BTk ey & % OLED B 4IEF ik, EF, Arrs—
OLED BHa#FEEEXENFE —TaRE. F—LEWE. & —HIA4k
BB — R K

Frik % — OLED B0 EEEX BN E Tt S LaimE,
B IR R
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ridh—ENE, H_REAEYEAGERE, IEAE—ZLE. &
ZRAREHARFAGEME, AR —H NG EA R ARG A
HmsE M E,

9. 4oAt F)E R 8 Frik ey & 8 OLED BAFeh 44k H %, HE b, kg —
OLED B4 P, I —TwME, F—LEEMER TE ERAZXTFHE
%— &ML

Brif % = OLED B4+, i f —TORE. F LR EHTE L
IRFGRF AT A b

P ik 8 — T M E ATk 5 — F wALE T 6 —A A R, 5 —/A
AEAMAE; TR S — B AR BEfe ik & = b AR R 3G i A,

10, dodlH)BR 1 Frideg @ % OLED B4k, Hd, prgd
B OS2 R OLFE AT — A/ R AR A% BRI RAERR;

Prid 3R S3 F, Pk stAECH & — A 6 — A bpb s 2 —e, K
B ik & % OLED 24k 69343,

11. —F &% OLED BMeh44E 5k, LI3Evh T 3k

FHE S, BIES — A d R, EEE AR, F AR S
A BIVEAR BT 49 % — OLED #M44=% = OLED &4, H+, PfidFE—
OLED BAF & i &g APk % — OLED B4 & th 6y kA5 A ak;

HHE S, EFFEF = OLED B4 b 44k B3R BE

FIE S3. AR H = OLED B M & A K ILBUE 84—t 7 3 &
Pk % — OLED &4k L, 133|458 OLED %&4;

H ¥, Prik % — OLED %4+ 4 % % OLED & 44=% % OLED Z4F % ¢
—FF, PFif % = OLED %4+ 4 % % OLED £4 4% % OLED &4+ ¢4 % —
At

Hob, PTiRF IR S1 T ATHIMER F — B fe AR A F AR

Ed, PTASIRS] F, ProlEe) & —Apf i BB TR —RFEH
KM, HHEEARERY: REATRIAW, EEATRAMR EEZBEK
o, AEPTIR M KM LRI ik & — B fe 5 — AR

PRk F 3 S3 il 1445 AT ik Fo bt KA AT 5 ik 5 — ey % =
OLED #4434 & £ Pr ik % — AR 69 % — OLED %44 L;

Ho, T HIR S2 ¥ AFEARIES, B Q&R PTEAT R IR E
KA bR,

12, ded bR 11 BTk ey & % OLED B9 4IE 7 ik, B, AL
TR O A A RS IR = F B L —BR BS,

8
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13, 4R A)ERK 11 Prid 49 & & OLED B4Fe4E7 %, L, PR
BRS1 o, L OIEEPNEF — R = I EHIAERTLATIL;

Pk 3% S3 &, @it st o ARt ¥ AT ik % = OLED BA4Fat f 3 & £ Pr ik
% — OLED %1%,

14, 4o F)|EK 11 Frifeg @ % OLED BAe404E 5 5%, B &, ik
— OLED B# 03 EE2 X ENE—TERE. HF—LaME. F—HMNY
B BB S — R R,

Frid % — OLED B0 EEXRENE _TEME. F L8 E.
B IR R

i — R NE., F_AREYEAKERE, TAE—AHXE. &
ZRREHAHABREME, FTES —H NG EAF A G EG A
o M,

15. 4ot H) &K 14 Brid 69 & 5% OLED B4 5%, ¥, ik
— OLED 4%, S —TwRE, HF—LaBEHTE ERAXTFA
# g — M L

Prif % = OLED B4+, FIdf _TURE. F LM EHTEL
RFAXF AR — KAk

PPk 8 — T M EA T ik 5 — F wAEF 6 —A A BRAAH, 55—/
AEMAE, TR S — B AR BEfeprid & = b AR R 3G ik A AR

16. 4o A2 K 11 Prif sy & 56 OLED B4 e944E5 %, LF, PrE#
RS2 iR OLIEJEPTIE 5 — WA / R P ARG A % B HAEIR;

PPk H 3% S3 o, Prid SHAEMRAG 5 — A 5 AR Ab 4 2 —#2, SR
FTik & % OLED B4Fe94 4.,
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MRS — ORISR, RSB BT K%L%%mﬁ
AT R 25— OLED SR 4. 55 —OLEDS {4, ,WLP ------ OLEDZE |
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