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A method of preparing an organic light-emitting device includes forming an organic emission unit on
a substrate, and forming a thin film encapsulation layer that contacts an environmental element, and that
includes at least one inorganic layer including a low temperature viscosity transition (LVT) inorganic
material, wherein the inorganic layer is formed using a process including forming a pre-inorganic layer
including the LVT inorganic material by providing the LVT inorganic material onto the organic emission
unit on which the environmental element is located, performing a first healing process on the pre-inorganic
layer at a temperature greater than a viscosity transition temperature of the LVT inorganic material, and
performing a second healing process on the pre-inorganic layer having undergone the first healing process
to increase a binding force between the environmental element and the LVT inorganic material, and to

increase a binding force among the LVT inorganic materials.
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[ 313023478 ] METHOD OF PREPARING ORGANIC LIGHT

EMITTING DEVICE
(X1

—HEEFHARBCREZ A RESEER EERAEEELET -
DREREESRIETEBEG R AR EERERM I 20— B8
WHRHERE - HYAXREAERENHNEE SFEDRAEEMEERR
AR B T EW R E 2 ARELET b RSB
MR Z AT E - AR ECR R E A R MR S 2R
TRAERERE LRTE - BRRE  URATE_ERRENERES & |
R AIEHIE L o DU NI T B S B R AT P
G710 BREIR R S REE S 2 MNESs T -

(3] |

A method of preparing anv organic light-emitting device includes
forming an organic emission unit on a substrate, and forming a thin film
encapsulation layer that contacts an eﬁviro,nrﬁental elenkl"ent, and that
includes at least one inorganic layer including a low temperature viscosity
transition (LVT) inorganic material, wherein the inorganic layer is formed
using a process including forming a pre-inorganic layer including the LVT
inorganic material by providing the LVT inorganic .material onto the
organic emission unit on which the environmental element is located,
performing a first healing process on the pre-inorganic layer at a

temperature greater than a viscosity transition temperature of the LVT
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inorganic material, and performing a second healing process on the
pre-inorganic layer having undergone the first healing process to increase
a binding force betweén the environmental element and the LVT inorganic
material, and to increase a binding force among the LVT inorganic

materials.
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[SFEHERIAE]

(FXBPLTE]  EEERSHERNTA
[%j{és?ﬂﬁ%ﬁ%] METHOD OF PREPARING ORGANIC LIGHT |
EMITTING DEVICE
(i8]

[0001] AR Z TS

[0002] e E 2012473 A2 B R SR A o oh 382 98D
HORE F5%10-2012-0022041 2 BSE ARG » HEMNBRILHFAIERSS o

[0003] ST HHEBHRHN— MR A ST Y 77k -

[ AT )
[0004) HEEHREES GBS BEVEE Y AR E T S GREE
| BN PR WS - MR SRR BRI S -
[0005) BifE iEmaaaaS—EH - AHE - DS BE A
SOLETE - HVEREDLETTH NI TR R R AT
B BB B A S T IR e -
[0006] 541 - IR EAEHAME A E B/ TR AR EE -

[&99P9%5 )
[0007) A& BHEFIRE T — e MIE LR - A s
B ik IS B RS SR a2 R S R T -

B 1R - 322 H(EWRHEE)
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[0008) fRigA&s —MHE: - Rth T —EEHAREUEEY 1k > %
FEEATERR LA LT DR RS TR SRR
LA (low temperature viscosity transition , LVT)fA&A ] 2 2 /D — It [EHY
%@ﬁ%@’E¢mm%&ﬁ%@m%&aﬁﬁm%ﬁ@ﬁ%ﬁﬁ@ﬁﬁﬁﬂ
REBETTERNE RS ET AR a S R RS > Al
SR EATME RS MR 2 BB R T AT
BT | BT A NS — R M S
b DI T R R B MR A RS A T - ARSI B
MR B S

'uWw1%ﬁﬁﬁ%ﬂ@@ﬁﬁﬁﬁ%ﬁ%ﬁﬁi&ﬁ%@Z%gﬁﬁw

[0010] {EBEEHEEE I S5O RRE T R B EE M
TR R B T A BB -

[0011] (G RES SRR S B ST BN BTy
L SR -

[0012] (B E: M B RARHIDE Y B B TR A S T
EHEME Y BICEE Y B ME - |

[0013] (EERE MBI T A AHEY -

[0014) (BRSO SARMETRI TR AREILY) - BIBET - $59(L7) - 92
EALY - DURSSE/ LS —(E -

[0015] (BB HEHEIRHAI TS LI T2 20— : $n0 ; SnOLUK
P,0s -: SnOLL K BPO, ; SnO ~ SnF, » DAKEP,0s ; SnO ~ SnF, ~ P,Os ~ LLENbBO ;

’ DJ\)}.ZSHO > SIIFz > P205 > LX&WO3 °
F2H H£22 HEHERHES)
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(0016] (EFIESE - AR - IMILAE - BT AR - SAETFHOTHRAL

AR ERIEIRAOR -
[0017] SF—EEIETHSERRRMEEREIEIE 2 REMEECRE

ST AR S R — B T A TS -

[0018) 55— (SR S E (G B AL SR > BB R
ST S BT R SRR Y M I — B T AR A
W - |

[0019] $—{EESETESIELR0CELNI32C 2 HEN BE TEE
 EERRIBAT NI T LT3NGS - |

(0020 55— BIE o G2 A FL2E oh SRAS VSR AR o «

[0021] BB (L | WA SRR - Hohp
FAHER  RIEEAEE . H o A RS -

[0022] BoEENETRASLEERE  BERE—GENEY FIEE
I PSR S A ESERE ~ BRMEERE - DR o e AR 2 BEAA 2 T U — (BT
B -

(03] BEEETESREE - |
[0024] B=EEMETEAEHES  AEES—EENEZNRNE
EIAEZE P OB - N, B - LURArEHE Y B/ —(EFasE -
[0025) B AR A EEETS - BEBS— SRR AEE
IR AT T L0, « N - DUR A Y %5/ —(EFTRE -

FIH - H2R2REHIRHESE)
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[0026] B {EENEIEEEKREE—EENES IRLERENE
=oh R M RL2% E4100% 2 HE Y S50 EE - DUR#ZI25°C EL9150
C2 B -

[0027] E-BENETESHSEE—BENES ERERENIE
FEh  HEAGEEEBRL2%EL100% 2 @E 2 578 - L910%ZE49100%2 &
B ARSHER - LURKI2SCELI1S0°C R -

[0028) MEHEBETREASEESNZIE—AHRE -

[0029] A TTREEHIR I TTENLATE - HHEE B LI T B EATREFT

[0030] ﬁ%éﬁiﬁﬁTﬁ{ﬁT@{bﬂu%
[0031] ETEMLATREET(E RIS MATRS - AI4MRIRST - LX&*EHJ'EZ@’/‘\

H—2EE -
[0032] TEREEEEE v B S RPN RS BT E o AR
18 -

[0033) BREHEEBTAE ARE S_AWE  HERE TS —
AHE - S - DR S CARETIRE BN ETE .

[0034]) HEEEHEETRSERE - £ EEE - HE_FNE  ME—
T - AT - LRSS TR B ST L -

[0035) FEESTEZ AT AR HBEILSE -

EELEETED

EA4H - #2HSERHED)
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[0036) Z&8H > BEHEGI bt B LA B e 1 G £y 2 B 24
SEREFIRME R EENER SR ;

[0037) %51AEZ S | DEHAE TS A S B B G > i IEs e
B2 AR

[0038) $2AEZ S2DE A TIRIB AR B— MG A
HAEE Y JTENREE ¢ R |

© [0039) S3EESSE A TIRIEART > — S BRI RIS
AR I E Y AT RS R E TR -

(#5775

[0040] R » B9 BNGHIN & 2 TR A B 2 PRI SR>
BT E SRR - EAERFERN - 3 T R/ Ba— RS e
TEHZ R WS - 0 T EO— | ZRMAENT IR »
(5 BT L 5 b e BRI -

[0041] Y ErRaiki AR BHEHI A AR Y I3k -

[0042] % - 40SE1AEIFTR » HESCETT I ERRNERLE - Hi
BOCHTE 3R A R B — 1 3a - G50 - MRS
>t -

[0043] B4R 11 T LUR AT ST S s B B 2 (00T REAHR
SPHEGETE - BMBIEME BT - RETRME - EEEAIM - URDIKE
LIRSS ISR - 2RI NI A TS YT - IR T &
B8 G T BAR AT 1 0om s T -

BSH > A2 HEYRESE)
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[0044] E—EhR13a > BHIKE > T EPEEBIE AR R DR
BB e APRATURL - 4B — BB St EEIEss - LGRS —BfE13a
HIPHRIET R - SRBISKESE - TThiRBebtt » DUERERIEA - B—E/MI3aFL
ERHEEREBENAERS - BHMR SR - BEFER - RBESLY
(indium tin oxide, ITO) - $#A#E/E¥)(indium zinc oxide, IZO) ~ $3E{L#(tin oxide,
Sn0,) + LUREEEEY)(zinc oxide, ZnO) » A AN RE—BE13a - F—BH
13a T {# B 5E (magnesium, Mg) ~ $B(aluminum, Al) - $2884 4
(aluminum-lithium, Al-Li) ﬁ@(calcium,'Ca) « $%6H-54 (magnesium-indium,
Mg-In) + $£5R & S (magnesium-silver, Mg-Ag) F F b K 4 B A -

[0045] F—EiB13aT] LA EBRESBEM - BOIKR - BEABIL
FIREIA I - F—EME13a ] BARBE L/ RE S L = ks -

[0046] HHESE VA RNE—BE13.2 F » HaSREmER
EANE - BREEE AT AEERESENZ AR  SEE 8T
[BBIE - $LE - BRIEERE - ETMLE - DRETEABHER B
Z/0—fg - BHIRE - AEERITEE TRAMEEY301 - 311 - DUK321

 2EH—E - | |

6 H » # 22 HRIEREE)
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321

[0047] SE_EH& 13c RPN AHEEE 13b 2 L HORRE
TEABBZI2E- AP KRE ZER 13c 2B UZ T EARIIRL
BHIKS > &8 &% - MREREE(LEESY  HHEEEY - BHIKR
FEH 13c A LIEHEBERHE & 82 H2lSsEe 5 BlHcE - &
REEFPRERERIRS - FEH - REEHERE - AT RHEARFHE
ARENER  IEAHBGE SR FE VAR EHNER - H
A EETEER BN -

[0048] #ERE 1A BT RETR > AEES BB LET 13RE
GEEE—EEGEERER > MERXRERITESZ2V—EHEESEEEBTR) K
EE > ME—BE 13a BN EEZEHEELE -

(0049] SF—EMR 13a AHE B HPRERGEFEELE  MEZ
B 13c IRAUBEENGERILAERK -

| [0050] FEGEEER | BRZETZENUFRBLERERT
[MZFFAR 11 BV FRER A FEHP AR EASE R 13c K0 -

[0051]) EEGEEZFHEEE 13b BURZ RS H AR LE
NEET > FIEMK 13c JLURREBPEENEZ S 8K 13c Z¥KH
J& > R/BEE ZER 13c A EWHMEEM R - EIRE # /A REL
BnEENAI T F—EE 13a T 5B8ERNE -

BI1H - 22 AEUHERED)
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[0052] BEASE 1A EHRET  REBUTUFKEE SR 13¢c
ZL - REETUEEEHERE 20275 ID EDERNRAEREET 13
LB REREVE BB 13c MIEF > LATHMOFLHELIF) - i
(lithium quinolate) ~ Alq; FZFEFRFEL -

[0053) GAEESRET 13 WMk BETE 15 BEgHEE
EWSHET 13 7 & - BETE 15 GAEERARELET 13 WA
R SN 0 A ET AR - BSR4 SR AR (B0 » SR
Sh IR R EE) - REFLUVRARSLET 13 LS T ELE
BB 13 EZ AP (B0 B UG R Z A 13c 1L — B
3¢ WREE T2 e - BETE 15 TR T RNERHE -« &
TR B/ AL S BT R 15 0548 5 P 4 5 A 1
BEIFH SRR T 13 BRENREE (@R - BEIKE - @
ASEEFRNI > BIETE 15 TUREEAL 5 meE /2 P EL
BR R BHIKER - AL Lun BIAL S it RE P - 5 1A B -
HUETTE 15 BT BT %E T BRI -

[0054] #T2K - RBEAEFHS - KR EEH (low temperature
| viscosity transition, LVT)EM&M RSN BETE ISEERE LBE
BCEIT 13 2 £ DIERESE AR MEREEM R 2 AifERE 23
W5 1B EIATR - (R MR EEM AR AR BRI 2 FEiH
[0055] EREMFERR » "TH&EMEBEREE  FREEMSYERE
AR e 2 I B RREBM AR E 2B T ZRE » 2R HEkmik
MEEAEREBEEWIN - BEASIERENERE N ERNER) 2 &
B -

8 H » £ 22 H(BEHRASE)
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[0056) A< B HE B 22 {508 B 1ok 045 4 4 ) > 6 16 9 40O 1 T BUMES
REMEETT 13 AT S ZAHRH I - AEELETT 13 2k s
VB o B R RO RO TR A 148
SCETE 13 PR ST 2 b Y B R 2 B ME (B0 B ) (B4 i
HETT 13 2 WBEH R 2 BB MRR) «

[0057) THEHELET 13 BHAEZHRINEMRE | ISHEE
SR W BT 13 DR AE 2 MR EYE R /R L g
MM BT 13 AR E DS 2 MRS H A%
B > SR E BRSO -

[0058) SBEIZEER » EEE M IRESAR > SIEEECERE | 1
TEELETT 13 ZBMER | TRBEEE R R S S
RETT 13 ZEMBHEB 13b DHEH 2 AWM 2 FRIIRE (Ty) -
O] 6 B SR EE M S B AR B A M S R BT 13 A B MR 13b
Fi &7 2 A HAT AT 848 & 5747 % (thermo gravimetric analysis, TGA)
KER Tg -

[0059) BHIH » MHEBRARBEE o BHRER SN EEHE
SBEL 600°C (Bl 10°C/min 2 HEE) 2 BEREN - $15RE R

 (differential scanning calorimetry, DSC){E B 238 E 4 400°C 2 3B FE R E
OB EAE R ST BT SRR T R TEIE ¢ oI SEA P A8 (B
ERANE) 0 TEREBRCTERBEDN) » RAE B R ERH
RIS HETT 13 SRS A 2B Z BT Ts» BRBREE
$ T R R | |

[0060] A% LET 13 FRAEaRZIMBNERERETIUE  BF
FRF  BRAL 130°C » T 40 FRR BB A WS R E T 13 a2 M

B9H » 22 H(BHREE)
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Bl BAE B I ARB RO E A -

[0061] EHFCEIT BPMEAIMBNEMRE 2 &/ METE
R 130CEAL 140CHRBEIN - AREIEHEIT 13 PARERE ZMRIEE
MORE Z R/ METT RERIRRE 132°C - B3 HER il M NEE
EMRENTEZCET 13 PRam M Tg WEER/NE Tgi
AR A -

[0062] ZfUzER - IR M E RS Z R EEBCRE T LIZE
K& BOCHKHES » BHIKHR - BEAFHARGNEL » "THEKRLY 80CE
K9 132°CHIFE AN AERL 80C EAL 120°CHIEEEIP - AE AL 100°C
ERY 120CHERINAN - BFIRER - REEMBRERME 2 EERR
EE R/R& 110T -

[0063] {EAZMERMEIRTUZE L&Y MW EL LAY
bamz Rt ATEEHEIY » &R Sn0 K Sn0, - H{EHMHRRE
MR Z SnO By > SnO BYRD A LIESIMAEER 2060 ENEEN
100% 2 EE A - BFIREG - @BERZFHALARFILE - (ORR M E iR
ErEt e S E ek a (B P.Os) - BEH(BPO,.) ~ HEALY(BIA -
SnF,) ~ S (BIL - NbO) ~ AR BHEAA(BIL > WO;) -

[0064] ZEPIZK:HR - BEAZHALARFIN UL - EIREE M E BRI
H*ﬂﬂ@’é\ :SnO: SnO 55-1 P205 ; SnO f,ﬁi BPO4 ; SnO ~ SDFz M Ly\& P205 ;
SnO - 'SIle > P205 N U\& NbO ; ﬁ SnO -~ SHFz > P205 N Dj\& WO3 °

[0065] ZfI3KER - BEAZHLARFNI » (B EE B EE
MRS THIEA © SnO (100wt%) ; SnO (80wt%)EE P,0Os (20wt%) ;
SnO (90wt%)&d BPO, (10wt%) ; SnO (20-50wt%) + SnF, (30-60wt%) -
Hi P,05 (10-30wt%) » E 4 SnO ~ SnF, ~ B P,Os 7NN EE T 7t A

F10RH - # 22 A(RHRGE)
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100wt% : SnO (20-50wt%)  SnF; (30-60wt%) * P,0s (10-30wt%) « B
NbO (1-5wt%) » E 1 SnO - SnF, - P,0s ~ 81 NbO Z 4N EZ T LS
100Wt% i 3 SnO (20-50wt%) * SnF, (30-60wt%) ~ P,0s (10-30Wt%) ~ LI
B WO; (1-5wt%) » H SnO ~ SnF, ~ P,0s + 8 WO, Z MK E B 5
Ee B 100wt% -

[9066] HBHIKER » BEASBHERRFE I - 1&5&‘1’1@5'@%@%%@‘
K4 SnO (42.5wt%) - SnF, (40wt%) « P,0s (15wt%) ~ LI K WO,
(2.5Wt%) o

[0067] (R mESMEER IR A B o] FE R PIARSE - HZ20ME - EOR
ViR - BT RRM > REBTHEEBUEARSLET 13 UBRAELE
23 -

[0068] ZBFIZK:E - WEARFHRREIFIL > ATHEHEREHIH LS
SBAHEJ(TE (plasma enhanced chemical vapor deposition, PECVD) o @B -
2T #5B))(#E (plasma-ion assisted deposition, PIAD) » E{Eﬁ%ﬁt{&;‘ﬁ%ﬁ%

o [0069) IxBABHIEEY  TEHBBEKIREERES
SnO-SnF,-P,05-WOs 2 4 Bl HY 66 58 Bl e SRS AT HE R SE BT 13
S SEAIME o TR (I S HE R HE 704 (dual rotary target method) AT
M TETNEIR 1| B RTRE - DB - TEREER02 kW
§10.4 Pa) » A FE R E R KRS BT SIS 23 4049 | un 2 756
BRE -

[0070]) 0% 1B EFR BIEHEE 23 GEEETE 15 SRS
BT 13 ZEESREBEURITE 232 $170 23b - DURTLER 23d SHE -

[0071) BEJURITTE 23a 55k (0 (6 0 55 1 8 U HHRHE > T
: F 11 H » 3£ 22 FH(EUHREE)
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REVEEE M SRR SRR - BTl 23b RN TRRA
BREBMRNES > AETARIOLET 13 HREE - BRRTE 232
MO AR ET RE(R (E 8T 7L 23b (VTR - BBBETE 15 WAMS LEIT 13 Z MM
FLE& 23d B o R TR R A M S R AR A 28R 22 -

[0072] %0 EFrafl - RisEsESE 23 E’\J@%ﬁ’éﬂﬁ‘é%%%ﬁ%fﬁ%g%%ﬁ
RESREABICEENHTESIREHMAER » LEER BT B HS B
(progressive dark spot) > FSHHEFLEBENZdar oG R/ -

(0073] Frlh - 4058 1B EFTR - RIS 23 BRIE - S]ITE
ERTREETE 23 ZBRFGHTEE — S EBE - '

[0074) 55— 1 BUAR BT 4575 1 166550 55 14 0 R S A 08 7 6 14 o 5
SEFE BV T RT o BBIAR - B — 1 BT T A 1 (S A M S A
O Y B SR RS S BT 13 AT &7 2 B B >
RE PR TR RS 23 ARERHT - B B—EERET
B 10 1 (R B M B MR R R PP > S5 OB [T A S L T 13 hT S
A2 RS B Y M AR P 2R T RS 23 Bk
BAHT - BN > B BRI (6 SR R M S S A A 0 > B e
HOBRE T84T - |

L0075) T E 56 v SR AR A L 2 BV SRR T | AT RIS (6 R
MBI AR Y R TTIREE » T T A EEETT 13 PEaE 2R
SRR | B TAESRET 13 PHAE AN SR EN R/ M |
R A LET 13 RTINS - AT RRTERATREER
P S B 1 B S P ST M SO BT 13 o 55 PR RIS 2 4 P
ST B LR - AP AR A RS R ET 13 RHAE M
B E RS RATEEIY Te HEARE -

F12H - £ 2 R(BHRFH)
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[0076) EHI%KEH - BEAZHALEBEFINLE - F—EERNETE
HERLS0CEARN 132 CHUREFRE  BHI2R KEI80TCE KL 120T
HEE -~ R AL 100CERLY 120CHWEH BT HEHEATEMEE 23891 %8
3/NEFTTBAST - TURBIZRER - K& 110C T4y 2 /NG - MBRE— (21 8E
BF R EE N g iR g 23 2 K08 &L M S AR AT R BB b (B
B O ERE) - AR CEIT 13 28K/ R -

[0077) FE—EENETHRITREZNEERBEE D £2H5K:H
£ N, KR Ar 2BIE T Wi (F AT IMNRINZE (IR oven) 3K B 6 /5 14 3% L B8
TC 13 FERFIEMESE 23 2 #H7L 23b REEIIMEREBEIE - |

[0078] RifEH%/E 23 oh &7 2 (B M S R S ) T 2E P —
BRI R L AR R RSN TR A RE M- A
EE—{EERES

DR L B EERESE N T RS mMERERE TR 1SHAHKE
FBEJT 13 Z EIHIFLPR 23d »

)R L (B R R T REMIE R AIESE 23 247
23b > R/EE ‘ | ,
iR R ITE 23a o[ REBI{ LM E T et FL 23b -

[0079) Wmit—%K - 0% 1C AT KRS —EENE > RO &8
S E MR EE 2 NS B ENATERE 23 (Bl 15 EE AR
2VYVEITUR 0 E ARG 23 2 SEIE(RED BT RITE 23a - $H7L 23b -
MRIE TR 15 SAHES L ET 13 2 RIATLIA 23d) AT B -

[0080] ¥4 {E1E MG 23 7l M A7EMEIT 15 BEBT:M
EREEIE Z E A MBE ST R/REE RS SRR b Ba

B 13 H - £ 22 HEHHRED)
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MBI ZE 23c > HTHERIRBEYNEGEKRASREGRS
MRENFBFRRERRZER - RMEERREREE - a8
RENS G ERD - |

[0081) B - BEEAIERTRIETE 2 15 BUERES 1 iR f b AT > P
| ZMFUEA R B (vigorous substitution reaction) ~ fIEEAR S &k 1 B8 45 ATAK
B RISOMEVE R I » DR B9 (10 2 BEIE 23° 2 it
BB T TE AR DS - REM/KE R LB E 15 &
SR AR SR R B MBS 577 + AR S B W S B
Y HARMBEE N B 23¢ -

[0082] HF_ERHULOTLFEARER - BEIRH - LREH - B
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