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An organic light-emitting diode and its’manufacturing method. The structure of this organic light-

emitting diode is including a first plate, and a photonic crystal layer is above the first plate. Using a remotely
plasma sputtering method to stack other layers sequentially. The serial of layers on the photonic crystal layer
are a cathode layer, an electronic inject layer, an electronic transfer layer, a light emitting layer, a hole transfer
layer, a hole inject layer, and an anode layer. Covering the anode layer is a second plate. Finally, sealing
and forming a seal layer around the above layers’lateral sides.
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Organic light-emitting diode and the manufacturing method

thereof
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An organic light-emitting diode and its’ manufacturing method. The
structure of this organic light-emitting diode is including a first plate, and a
photonic crystal layer is above the first plate. Using a remotely plasma
sputtering method to stack other layers sequentially. The serial of layers on the
photonic crystal layer are a cathode layer, an electronic inject layer, an electronic
transfer layer, a light emitting layer, a hole transfer layer, a hole inject layer, and

an anode layer. Covering the anode layer is a second plate. Finally, sealing and
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forming a seal layer around the above layers’ lateral sides.
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Organic light-emitting diode and the manufacturing method

thereof
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[0002] FH%E%3% — 5 E%(Organic Light Emitting Diode ; OLED){4#5
DI LS IR RS P S5 15AS - Fige e IR AA EaK -
S~ R BREM R ESE RS - G RES Bk
&  BEF{H#i/Z(Electron Transport Layer ; ETL) » 3344 & (Emitting
Material Layer : EML) ~ Z&;[F{##/@ (Hole Transport Layer ; HTL)FIFEAREA
DUE AR EI R 2 JB B EES » Bt — R B FAE
SR B EFEABIETFEREE » EASNTNERER(CAYER
BTEERELT » M T IR BETIALS - IR BEY
{B25%RESTHER B AT SRR, - TRIBRTSUAE B LB aURBE - RIESE
AR » LA RASEARE AT A 40 T VUAE(1 )R F B A s
(Surface Plasmon Polariton ; SPP) » (2)y%:57 i 55 (Waveguide Mode ; WGM)
(3)E I RE(Substrate Mode)F1(4) & Uk U (Electrode Adsorption)  Hit B4
FE ¢~ BABEEEES . —#58(Light Emitting Diode ; LED)S B3 FEFIE
S+ (B VBRI A B IR RS S SR S R SRS
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PEEAZAu-Ag~Cu~Fe~CoNi~Pd-Pt~Al-Si~Ti~Zn~Zr~V -~
Nb ~ Mo ~ W ~ MngiH 4B 5 (LS YEEAL0 ~ CuO ~ ZnO ~ CdO -
NiO -~ PdO ~ CoO ~ MgO -~ SiO; * SnO, ~ TiO, * ZrO, ~ HfO, » ThO, ~ CeO, -
CoO; » MnO; ~ IrO; ~ VO, » WO; » MoO; ~"'ALLOs ~ Y503 » Yb,0; ~ Dy,05 »
B,0; ~ Cr,0;5 ~ Fe,O5 ~ Fe;04 ~ V5,05 ~ Nb,Os ~ ZnS ~ ZnSe ~ ZnTe ~ CdS ~ CdSe ~
CdTe ~ FeS -~ FeSe ~ FeTe ~ CoS ~ CoSe ~ CoTe * NiS ~ NiSe * NiTe ~ PbS ~
PbSe ~ PbTe » MnS ~ MnSe » MnTe ~ SnS - SnSe ~ SnTe » MoS, * MoSe, * MoTe, -
WS, » WSe, » WTe; ~ Cu,S ~ Cu,Se ~ Cu,Te ~ BiyS; ~ BiySe; ~ BiyTe; ~ SiC ~
TiC ~ ZrC ~ WC ~ NbC ~ TaC ~ Mo,C ~ BN » AIN ~» TiN ~ ZrN ~ VN ~ NbN »
TaN ~ Si3Ng » ZnN,BHAR S  ARIEEVESIREY AT - BZHEZT -
RERFBEFERY - BREZRY - KLY - BEE R NESYEH
HE - T EARETHRINIBERERESRIMA RS Z =475
e LIPS RIS —4e TR RIBIE - S RIMBIE R Y
TR B SRR ZERR » TRINCBE T ARGEEE R UEEY -
RISGEIUEEY) - RER RS L EISHASE HERR G AR B
TERE -

[0007] REEEEL—SBEER AMEERYREHEAZAS
KT ek E(Work Function)Z B aNém ~ £ - #2 ~ IR - $58CAII  SEHEALY) -
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PRI IR EIDE A E F{HEE R - TR f#EEREHBEE -

[0009]) &&F{&%/E 5 &= & T B (Electron Mobility) Z A1}
40+ 2,2',2"-(1,3,5-F =F) = (1-5 - 1-H-HE WK (FEETPBI » £4
2.2'2"(1,3,5-Benzinetriyl)-tris(1-phenyl-1-H-benzimidazole)) ~ 2,9- —FA£L-4,7-
THE-1,10- M SHIE(REMEBCP 2%
2.9-Dimethyl-4,7-diphenyl-1,10-phenanthroline) ~ 4,7- —7-1,10-GEWM(F5HE
BPHEN ; 4-424,7-Diphenyl-1,10- phenanthroline) + 1,3-#£[5-(4-(= BE Z %)
HAEE)-1,3,4- -2 EPR(FGEOXD-7 1 24
1,3-Bis[2-(4-tert-butylphenyl)-1,3,4-0xadiazo-5-yl]benzene) - £ (10-REFFH
[h]-@%)(ﬁ%nge}?qg ; Q%Bis(10-hydroxybenzo[h]quinolinato)beryllium) - B
(2-$%-8-¥§%@W-N1,03)-(1,1'-3%315-4-?:‘@%)%5(?5?%31%1(1 24
Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-olato)aluminum) =i £(8-
FRELIEIR) $7(R5TH Zng, ; £ 44bis(8-hydroxyquinoline) zinc) °

[0010] HEifEHLEEE X FRMRE LB ER S /IR
o BB MRS - B = - AR iR
(F57BAlqs s 4 Tris(8-hydroxy-quinolinato)aluminium) + 9,10- —(2-Z55) E(7§
fEADN ; 4449,10-Di(naphtha-2-yl)anthracene) - 4,4'-—(2,2- —7Ek- 2. §%-1-
E)- —FE(F5TEDPVBI ; £444-4'-Bis(2,2-diphenyl-ethen-1-yl)biphenyl) ~ 1,3-
T -O-IFIRELHE (B FEMCP ;- £241,3-Bis(carbazol-9-yl)benzene) ~ 1,3,5-=(9-
MM EL)SE(RSFETCP ; £ 441,3,5-Tris(carbazol-9-yl)benzene - 4,4',4"- = (HkI4-9-
E)= KR (FETETCTA ; £444,4',4"-Tris(carbazol-9-yl)triphenylamine) + 4,4'-

(9-TFM B SR (FEFECBP © £ 444,4'-Bis(carbazol-9-yl)biphenyl) ~ 2,6'-£&
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(3-(9H-IFE04-9- 55 )3 A L OE (575 26DCzPPy 24
2,6'-Bis(3-(9H-carbazol-9-yl)phenyl)pyridine) ~ 2,3,6,7-PU-1,1,7,7-PUEF AL
-1H,5H,11H-10-(2- 2R ML) - R 10 [9,9A, IGHIE R (FGTECS45T © 24
2.3,6,7-Tetrahydro-1,1,7,7,-tetramethyl- 1H,5H,11H-10-(2-
benzothiazolyl)quinolizino-[9,9a,1gh]coumarin) ~ —ZE#r7 (£ % Perylene)
2,5,8,11 — MU = T HIE(EHFETBPe ; £442,5,8,11-Tetra-tert-butylperylene) ~
4,4 EE[4-(CHBRESR) B IGECF(GEDPAVBI ; £4
4 4'-bis[4-(di-p-tolylamino)styryl]biphenyl) * 4-(Z & ZIHEE)-2-3 T &
-6-(1,1,7,7-TURE AL EEE-4-Z 16 E)-4H- I (fREDCITB  £4
4-(Dicyanomethylene)-2-tert-butyl-6-(1,1 ,7,7-tetramethyljulolidin-4-yl-vinyl)-4
“H-pyr;m)" 5,6,1i,lZ-@ﬁ%#lmﬁ(FéiﬁRﬁbrene ; 4
(5,6,11,12)-Tetraphenylnaphthacene) X H4H & © BENEHEMEIRIER =%
ELOHBE) & $RA)(FSFE1r(ppy)s 5 £ 4 Tris(2-phenylpyridine)iridium(IID)) - &€
|(3,5-ZEAR-2-(2- DL e AR A - (2- PR BV IE BR) (U (RGFE FirPic © 24
Bis(3,5-difluoro-2-(2-pyridyl)phenyl-(2carboxypyridl)iridium(IIL)) - Z & A EHES
(- FEESEA ) & SR (L) (FEFE L (BT)(acac) : £44
Bis(2-phenylbenzothiazolato)(acetylacetonate)iridium(Ill)) ~ ZEEPIEREE —(1-
ok R & SR (1) (FEE Ir(pig)a(acac) : £4
Bis(1-phenylisoquinoline)(acetylacetonate)iridium(IIT)) ~ =(2-(2-FEME)ZE)
S (ESTEIr(2-phq)s s 24 Tris(2-phenylquinoline)iridium(IIl)) ~ =(1-FA-FE

bhh) & Sk (D) (FEFEIr(piq); » £ %4 Tris(1-phenylisoquinoline)iridium(III)) s 4R

=ik
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[0011) ZERE#HEZMEGE44-EWN-(1-25)-N-ER)E (G
FENPB ; £ &N ,N'-Bis(naphthalen-1-yl)-N,N'bis(phenyl)-benzidine) + N,N'-&&
(3-FFFEEL)-NN- "R ERR I (RGTETAD © 24
N,N'-Bis(3-methylphenyl)-N,N'- bis(phenyl)-benzidine) 5 ££[4-(N,N- — #f EH %
RE)FEIRCH(GHETAPC © 24
Di-[4-(N,N-ditolyl-amino)-phenyl]cyclohexane) F L2 & B R {H 3% -

[0012)] ERZEABZMEBEHEHF(GEHCuPe : 24
Phthalocyanine Copper complex) + 4,4',4"-=(N-3- IR FE-N-EEE L) =%
i (FSTEm-MTDATA ; 24
4,4' 4"-Tris(N-3-methylphenyl-N-phenyl-amino)triphenylamine) + 4,4',4"-=
(N-Q3E8) N ) S ER (FRTNATA § 25
4,4',4"-Tris(N-(é-naphthyl)-N-phenyl-amino)triphenylamine)ﬁmﬁi%ﬁea’i
BE _ESe(fGTEF4-TCNQ ; £4
2.3.5,6-Tetrafluoro-7,7,8,8,-tetracyano-quinodimethane) S F (B P AR BB A £
EFHERBZ BElE - AR R {REREERR

[0013] MEfRERREA—EHEERE MWEUERAEASIREZM
ko WEALSRS - LAY - EAEEF - EALEFFNALEE -

[0014] FE_ENRBEZECEHBEHEL L FATEE  EMEEM
B RFENBERZFFENEERE -

[0015) EHBZMERER BHETER LMl 8 BN
HEFE - FALRREAIELEE TEBEINUKOEZE ARV - DIFGE
—EERNEZIKEY) » T{ESEERREK -
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[0017) iEfREEiEEEFER AN ERARSLERERRANER
RIEARAIARE » —RMEZEEGREMNEEZ S E PRZMFEMAR T
5F o FEERREHEFEYIRE T AHERCERR - B REIT IRV LR &
HBIRERERBIMRIAL - BAZAZRERARS @ FEYRELER
EEM 2 HEERIEHIA S B RIIEREASS IR SR A
RE(RZGRES - MBUEE(RIRLEDEAE 2 BARRE T4 » AR
PR - FRETIRE N P - %ﬁﬁ%ﬁfqﬂﬁu—%%@ﬁﬁé@@ﬁ  fEEAT

O AEANREA TR EATERT - BERTAPEEHAT L

B FRBEME B RILRT - BERTEABRMREIIRERFEY
FHE @ FEILTTLIER IR —HIRE - BRI S > BREAETERE
SEEE T SRS REE M BRI RIRE - R A BB AR T /A% H
RRIBIE S ZRFB RN EZER - URREREEER TS - (F1EH
FEEZHRTFREMUERNTEZPHE RS TRIE - TREREMEER
B B RERUSHIRA °

[0018] ASFEA—TEFRILEENREN R HNEENRERE
HENWEBREIEA—RES T RRBEBFINECTRERE It
W F @B HEARN—F—E R L - ERERCSHSBNE—LH » E§
BEHI—ThERZER » ERES TR LR —BHLRRE - FhEHEE
{ERBEP P HEERD T » (EZHREHRIE - MEERLRFINIET &
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[0019] EchREtEaTIEAETBIER SRR SEIIERE
% IWREESFIRAZ REBS TRAE 5 & &8 - GREFEERE
B A2 B TIZR(E 100k

[0020] TEHEEEPEEMRZEER - F—EART] L -
YRR - pMEELHY B - RN ERARERARBZ BN BRI EHER
AR - SEMRIRE S TBAEAMEL  EBER - EFEAME - BTE
skl B8R - BRERMR - BREEAMRIBGEREEME - LU
FRFE 2 BN - Rt FREBBHEE BN MRS BrIRIEE
B HAES T RISHEERE - ETEANE - ETEHE - oL - B

“%@~%ﬁ&k@@%@%@@°%:%m%%%ﬂﬁ%2%%&ﬁﬁo
B S E—EREE T BN M RBERBCEBETEE > LIPR—
FHBIRENSEETZINAETFRE  NEKRERERT » BELE
RFETMEE -

[0021] ZA#HBET—XRZ AR EESHERABET L B
FaEERENE—ANNREEAE LM - T REENREH
MLERE - BV RE BT Y AR - WERRT e RS - LA
RS ERER - R I RSB MR R BB T AEITR
18 » DAMERLS: BRI EEERA » EMEEAERANEEERSHE
W FESIEE -
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51 R A 2 A RS LB HE -
520 B ' T S A B R B R -
S E R AR T R B E T HIS SR -
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S B A ST T AR R -
6 B AT > R RN TR R A -
ETE R AT TR EEE -
[ i)
[0023] A& EARAMRELER BN T T RS R

. IR EERFTRESRTAA - ARBERFSERIE - F1E

RASHZARIOUEEEREE - ARHZ BRREOLRE - 85 —%
—E] L T ERE2  EENE —ERIZE  —RBREHES - icE
PtFEBERE2Z b —EFIAES EENREBEREIZ L —EFE
HWES > MENBEFIARBIZ L —3tEe  EEENETEHESZ L
—ERERET  MERELEZ £ —ERIARES  KBENEFEHE
7L —IBEERE  RENEREIARZ L —FTEWRI0  KENR
BEMEIZ b Uk—FEHEL > EBEFOLTEEE2 - [BREHES - &
FEAES - EFERES - 086 - ERERET - EREAESEIGHKE
HBfEoZ Ml -

[0024) SE—ERUERER - B—ER1 AT REEE - B2 - -E818H
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SR HHTEASE - EIR(LEY  BCAMREAS - AT
¥ S4TSR B 2SS - SNBSS URRREERIES
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RubreneB}HARS » BN EEHRIBIE ST ppy); » FirPic » I(BT)y(acac) -
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[0025) ¥ BiliAcEs i At e Lt B (TRE BT SLIRE,

B BEEEE AT SRBERAIHEEE B2 EE
SIERAREL T SREEGARRARE - BT SRERE R
LS BB REES T HRONE - BB ITA SRS
KAV - FEE TR TRAENARAEEEEE Y SET
$%3% (External Quantum Effiency)& EHIB% - S RERAS4NAT RAEE
ST - BB TRCRR21.0%  HRES SN T RME T HREA
14.3% » ARSI A AT AL T TTHRTH46.9% BRE - FIRHS IR
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B HIEE - BRRAASELTRBBYARIUEE  GRETES
TSR S A B LA -
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B2 2B R R R ELEE P EEDZ ERE £ — (TSR Z %R
YIRE T ZEEMIEE - BIEEE tIRRERE3ZF—ERI TR
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