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(54) Title: OLED DEVICE AND MANUFACTURING METHOD THEREOF
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},\J 53

A2

S1 SEQUENTIALLY PERFORM VAPOR DEPOSITION ON AN ANODE TO FORM A
HOLE INJECTION LAYER, A HOLE TRANSPORT LAYER, A LIGHT-EMITTING
LAYER, AN ELECTRON TRANSPORT LAYER, AN ELECTRON INJECTION

LAYER AND A FIRST CATHODE

52 PERFORM PHOTOLITHOGRAPHY ON THE FIRST CATHODE TO FORM AN
ORGANIC MATERIAL LAYER CORRESPONDING TO RESPECTIVE
SUBPIXELS OF THE LIGHT-EMITTING LAYER AND CAPABLE OF ADJUSTING

MICROCAVITY EFFECT

53 PERFORM VAPOR DEPOSITION ON THE ORGANIC MATERIAL LAYER TO

FORM A SECOND CATHODE

(57) Abstract: An OLED device and a manufacturing method thereof. The manufacturing method comprises: step S1, sequentially
performing vapor deposition on an anode to form a hole injection layer, a hole transport layer, a light-emitting layer, an electron transport
layer, an electron injection layer, and a first cathode; step S2, performing photolithography on the first cathode to form an organic
material layer corresponding to respective subpixels of the light-emitting layer and capable of adjusting microcavity effect; and step
S3, performing vapor deposition on the organic material layer to form a second cathode. In the invention, an electrically-conductive
organic material layer is arranged between two cathodes by means of a photolithography process that does not affect an OLED material,
and a thickness of the layer can be adjusted to enhance microcavity effect. Unlike photolithography processes used to manufacture a
CF and an anode, the above photolithography process does not require a fine metal mask, thereby reducing time and costs for an OLED

manufacturing process, and increasing manufacturing efficiency.
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—#* OLED B4 & L4147 %

KeFEERLTF 2017 #F 10 A 18 BRZFTEEHE. #iEFH
201710972251.X. R AL A “—FF OLED B4R L7 k" 64+ B £ A
WA, LR ER AR B AL ERATIFEF,

BARARER,

AE N B F B EARAK, KL A —F OLED &4 ALH1EF
%
FREAR

A ALK H =A% OLED (Organic light-emitting Diode) @i A AE § £
EART, BT REEZFT AR, BebEAg Zbkeyrn e, £XeyTAA L,
G E AR RE2 G ABMNE, KT E, B ATNANRA B
7P EFHEA.

HIK =M o Bl AR S heeh % B M. & B B4 &K
BEE LB REMAETERN. 3 EEMT, BFLETREN
& (HIL). ZRMEH & (HTL). ZA56& (EML). @44 & (ETL) P A
@ FEANE (EIL) F. B 1 Ffw, £hT4a, & BZEe8HEaNK
HZMA F (multi-color OLED ), =T VA RF] & 69125 & OLED T
P 2, KB G B AR AR T B R &35 (spectral width) F
PEGVE R . B, TTOBET LG R AR E T ZRAEH & HIL 69/ %,
ROAEZFRE T, KB FHREGBR., BRI, HTL 3k R 48
WAk ootk B (common layer ) sk &4, F 23 it Al 4G e BRI (Fine
metal mask) #9F ., XTI M T AL LT aE, W EGTL2EER
R e @G R AL, R KA T A A ZARE AR, FFH, AT A4
4m 2 B IR RRAL R F 693 £ AR (alignment issue ), K KEAKT AL A=
MBI F
ARARE
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AL PP EfRRGFEARAAT, RE—FF OLED B4 B L FIMET %,
T A R AE R, LA Y AF 2 BAE IR AR 6912

T ARk LR AR FA, KA NRAE—FF OLED &4 69 414E 75 %, Li5:

HI S1, A EARKEBETRENE., EREHE, ARE. &F
AR B, BT EANBEVR S — A,

FH S2, EH MM ERA AL R EEAEEAFHRZE. ATHA
R HOR AT AR

W IR S3, FEFTIEA A B B AR,

o, PRk PR S2 AR5

T S21, EH AR ERA— BT REA A RERZ;

W S22, AR HETFAREF L EREASBR, AR AT AR
FRAT P 1 R IR EATIR . R,

F B S23, [EFTE MR B R R k2 6941 B VA B R a6 7R )
g b — B R TR SRS 69 AU A E

BR824, F|BPTEF 46 UM AZIRA L L6 M B, RIFAT
FIr ik & BT F 698 A E

I S25, BHEATAF I S21-S24 H ERMFsT L REEANFHREGH
AT AHE.

g, FTd MRS H AL BRARGG BREZEA.

Hd, T R MARIREA AL, P A0S h mEEA. L
BBRAMEY . @82y —AeRiMeEhs ad £ ) —/A T Rge B
A ey ARG E R

oA, BTk @ EIER A EARBER S B 69 AL REE, Pk Rdh h M
£RH.

KA AR $RAE—FF OLED B4F, 6.3

FEA, VAR JE AR EAR KRR MG 2 RIENE. ZREWME. A LE.
W EH A, BT IEANEARE — R,

PR & — A L8 i 2 st R EEATHRE . AT AT ME
B 69 A E
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JE PR A AR B BT A6 5 = AR,

Hdr, PR AR R AL T g AT A

HEXT R BT AR 6915 B R B RIBIERR, AR BTk RIS Rt T i 5
MR AT R,

FEPT A UM R AR R #6945 B oA AR A6 Tt gl R B ARG
— B D IR 6 AU R R

F) B AR 40 TR IR AR B A AR B, SRAFAT R AT R R R
TR & 64 B R

FTH ERGRA RN R AEEANTREGHIAAE.

g, FTE MR SR AL R BRARGG BRAELEA).

Hd, T R MARIREA AL, P A0S h mEEA. L
BBRAMEY . @82y —AeRiMeEhs ad £ ) —/A T Rge B
ENCREE NGRS VN

Hob, TR EIEAN N SRR IS B G A ABE, PR R M A T
£RY.

RE R FFAV A BRI T £ E A8 KA OLED ##AH
Bt T TE NGO A A B, i R B R R R AR,
B A% T L 5 44E CF ffaReg iz TEXRE, TFBHme AR, A
P4 T OLED #|42 T a9 8F 1A Fa i A, 30 T FIMERCE,

H B39

KT BAE RN KLY R IIATHEARFGRARFTE, FTEEATE
HB|BIAH BARSAE T TS B AGHBEER LA, EmH Lk, TE
FEE 6 I B AR AR B 6 — 2 236 4), AF T ARARR-E 8 ARA R R,
FETAT B R S7 Sh e ATIR T, 38 =T ARSI ok I B 3R AF A g A

A 1 23K OLED £4:@ 4% HTL 69028 RifF I B R & e iz 5
BT ER.

B 2 & K& E#H)——F OLED B4 F 2R TER,

A 3 & KL L4 ——F OLED B SIEF 2 B R ALTER.

A 4 & 45 KL B 52564 ——FF OLED 31469 %14k 7 % H1E4F 3] 49 OLED
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ETREANEMTER.
AR F T X

VAT & E3601 695080 - A H W B, VAT AR L B ST VA VA 523669 45 2
A1,

RZNPFARLIEG I CER 200 &5, FARREGRH, EAZENTE
AA. RZIHEARF A (REK, 2HRES) SR, KAPAR
BR A A HUR T AR 6 TA AR LS R e 2 BOR R R ) BB 69 8 AU
& (MCL), LB FEMAERE 0 B 69, 200 FARME 69 R Fa 3] B iR st
OLED ## LXK #oh, & B4 A a4 B3R FMM, BLIE KRR,
BT ARARGG R,

HARE 2 BT, AA U FEHAH—RAE—F OLED B4 a941E 7%, &
3%

HI S1, A EARKEBETRENE., EREHE, ARE. &F
AR B, BT EANBEVR S — A,

FH S2, EF MR ERB AL R EEAEEAFRZE. ATA
PRI BB G A A E

B IR S3, FEFTIEA A B ERAEE ZAR.

HARM, RFEHA P, T S1 EI748 4 T OLED S 69454 H1E 74,
HFHRERELE EML B A% AAF e BIEIER, HiEHEH L &
AT AR

H—F i, FIS2 AARELIE:

FBS21, EH—AM ERA— BT R 5H A R RZ R,

B S22, BT EEETFIRE L BB R, AR Z RIS AR
AT 7R IR TR, 2%,

F B S23, [EFTE MR B R R k2 6941 B VA B R a6 7R )
IR b AR — R R TR AR R 69 A&

FBES24, FIBITARRE R A IREL LGHAMAE, FFE
FIr ik & BT F 698 A E

I S25, BHEATAF I S21-S24 H ERMFsT L REEANFHREGH

4§



WO 2019/075808 PCT/CN2017/110777

HATH & .

SR 3T, RS20 A —ERBAZIR, BRAME. ZRAMK
ARG A A, RRBIH A6 Bk, 544 CF Ao faARI 1%
A RZNIRTE, RKEHRSL G HERZIREH BAERR AL, AR
IEHATAZI TZ 5 OLED #k8F, ~4&%5 OLED MK AMF R E, Rt
ZVRBRA R RR ., VEA—HF =4, Z QAR IR A 4404, EAHK
044K KX % %7 ( halogen-cintaining solvent ). F2 = B2 7| 1.&-44 ( photoacid
generator compound ). &2 E ' —/A~&#IH (fluoro-containing group) @9
2R 6046F ) —ATHRHBEAEIA (acid-hydrolyzable ester-containing
group ) #9869 E K4 (copolymer ). #E—F i, FTiL R ZIEF) A Bk #LB%

( hydrofluoroether ) 2.4 ¢ 24L #Bk (segregated hydrofluoroether ). Ffif

R H AT A (random copolymer ).

BAEPATHI S22, L RETHRZE (B 3R ARTHREHH)
AL R BRI, A UV LR AR L BR B R LME. L
FRRR AR RLZ HAR R 6 TR R AL, BRI, SRR 69 RAETR AR
FARA e BB TEIR.

ZBEA, RYIE, REBAN A HAZRIAFER LR AR, REPIT
FH S23, R MR R R B R v a9 4L B A BRI A ey Rk R R kAR AR
— B R TR ISR 69§ BB A A E (MCL)., ZE#FTH R
S24, A E AR BIZA & RHERZIIR, & TR BH Rz 0 R IRA
BERRAER, B SRR 6) QU AR IRABUEER B, L LR AR B AR
F B, AGTAETREYRASEAKE R FRE WA IMAE, MR A bt
FEEFEALE MR EE (pattern ).

TR LB IR S21-S24, sk LEHR TR LB ME (G FHRE.
B F44E ) MERE A PAHE, RIFA B EAN R ETREGTR A
AR AT E

REPATH R S3, ERFEFVAMMELRE E— B8R EFEHFH =
A, 52|40l 4 PT~49 OLED 27 &4, AE 4 T A#, % OLED 2
TEELHIAIE, QES AR ZARAEAK. FZARE % —N
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AT AR B TT VAR R, —fR R4, 4. 8B8F 2B A eesse
AE ) T AR AT,

5IA BAR B FETOR A AR 6 T F BB (F 24 At mb 5
FHAERR ) AR T ISHOL TR, AR 3645 69 FIVE 7 ik R A P B TAARZ 18] K )
3t OLED #HHEA Hrhth %% TE A GBI E, B BE L ERE
RIGBIAIEBRL, ZHR L 54%4E CF Al eg 2 TERE, RE2h
4m 2 B I AERE , AN 0 28 T OLED #I42 L7 ¢4 B 18 Ao s A, 38 0 7 HI4E UK,

AR T ALK R F A —, RKBREH R AE—FF OLED B4, A 4
B, L&

FEA, VAR JE AR EARK R MG 2 RIENE. ZREWME. A LE.
W EH A, BT IEANEARE — R,

PR & — A L8 i 2 st R EEATHRE . AT AT ME
B 69 A E

JE PR A AR B BRI A6 5 = AR,

Hdr, PR AU R R A T O A K

HEXT R BT AR 6915 B R B RIBIERR, AR BTk RIS Rt T i 5
MR IRAATRL. B,

FEPT A UM R AR R #6945 B oA AR A6 Tt gl R B ARG
— B D IR 6 AU R R

F) B AR 40 TR IR AR B A AR B, SRAFAT R AT R R R
TR & 64 B R

FTH EARFRA F RIS L REEANTFRF G IAAE.

g, FTd MRS H AL BRARGG BREZEA.

Hd, T R MARIREA AL, P A0S h mEEA. L
BBRAMEY . @82y —AeRiMeEhs ad £ ) —/A T Rge B
A ey ARG E R

oA, BTk @ EIER A EARBER S B 69 AL REE, Pk Rdh h M
£RH.

H kKT A8 IR B AR AR A RBARL I E5 —aHLe,
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A R
VA L BB S 604k AR BB AE T T €, % AR R A BL R PR A
Z A, B AR AL A B TR 6 S B AL, 47 B R B BT 6

e
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R A & K

1. —# OLED & ag#I4E 7 ik, &Li%:

HI S1, A EARKEBETRENE., EREHE, ARE. &F
AR B, BT EANBEVR S — A,

FH S2, EF MR ERB AL R EEAEEAFRZE. ATA
PRI BB G A A A E

B IR S3, FEFTIEA A B ERAEE ZAR.

2. ARAERAIER 1 Tk dtEF %, £, ARSI S2 B kéLis:

FBS21, EH—AM ERA— BT R 5H A R RZ R,

W S22, AR HETFAREF L EREASBR, AR AT AR
FRAT P 1 R IR EATIR . R,

F B S23, [EFTE MR B R R k2 6941 B VA B R a6 7R )
IR b AR — R R TR AR R 69 A&

FBES24, FIBITARRE R A IREL LGHAMAE, FFE
FIr ik & BT F 698 A E

I S25, BHEATAF I S21-S24 H ERMFsT L REEANFHREGH
AT AHE.

3. ARAERANER 1 BRI &, P, Pk A ARIIRAA
FRAR G Bk 2 4

4. RRIFEBAER 1 PR EET &, L9, BTiE R M RZIIREA Ao
o, BT RELA SR R EREA . R TFBRAMLE. 042 —A4ak
&g EiRE @4 2 ) — /T RG-S B A 69 2R £ R .

5. WRIBERAN R 4 ik e FIE T %, LF, BTk ) F A 2 S muBk X
B SACEBE, PTiR R H AR .

6. —# OLED %4, H ¥, @i

FEA, VAR JE AR EARK R MG 2 RIENE. ZREWME. A LE.
W EH A, BT IEANEARE — R,

PR & — A L8 i 2 st R EEATHRE . AT AT ME
R0 A HAT A E

LE

iy
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JEFT iR A AT A B B R AR08 5 = AR

7. HIEB A ZRK 6 PTi&eG OLED B4, H¥, Pri&fAutstEid it
T 7 XA A

T3t R B F 4 B B RIIRAR, F)R TR RIS AR AT BT i f
MRZ IR AATIRE., B%;

FEBTIR M R IR R B R 3 694 B A BRI 6 UM AR IR B A4
— B J TR kB AR 6 A AR

F B PR R A0 TR T R R R E A AATER R, SRAFRT BB iR R R R
THRE 9 A E;

FTH ERPRA Z R LR BEEANTFIRE QA I E.

8. HIBERANZK 6 FTikey OLED B4, Hd, ATk fiMEZREH &
AERARG LM,

9. HMIEMF|E R 6 Friked OLED E4, H¥, Ak izl EA L
BB, PR RELAS SR R EEF . R TBRAMLE . O FE h—A%
AILA G RRE 08 ) — /T RRAFABE AR 09 2R L R

10. ARBARAZR 9 PT84 OLED B4, £, Frik | ZIaH 4 a8 i
Bt R4 B oG SAREE, PR RAH AL R .
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