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u23E Aoratl, T A(200)0] AR FAEE wl2F(100)E AXAY HERE 5o wdo] WA Ha,
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s A AJER(220)9] A9, AFAoR FAR AEE AXxdhe A ofga, UF F79W OLED 3Ai
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&7 SAE = FRE ol8d o U A AzsilRol dhel mhaa A0 APHEE S Hagd ol
shitell th3-3tek.  shube] whAZI(100)9E shtel A0S sk vhaa | (P)Ee] 349 5 sdth. =
=, sfuhe] pE(100)7F He A0 & rlskal ZAze] Al(C)e] Ze9l(200)9] ZHhe} A AR S
& e e, ma(100)e] BEE LS fsie WA pkea(100)0E A Aer dat, shue] A
(OF 7Hlehs 2w vh=A(100)7F vhsrA st E=, 22120009 shke] A G (CR)ell o) A0+
7HA= shdbe] A (10007 We s R Sdvh. o] B, B ™S fdMs 237 ARe] L) A
(OF& 7H= vk=A100E Hests As 2 5 3.

E9(200) & Be] vham A GACRIS PRSI, Z7he] whAI(100)E 247 skl vhaz (0] Hhs
2 A Rl UlgHES gHd F ok

Q AAelo] e B2A(100)F EhlE AfekEelt),

Zize) w1000 4o mhaz R (P)e] BAE whaa AC) B wha AC) FHel Hu[A0E A

9% e UH(110) PR U$]E Soolth Hus shaa s110)we EgeAY, slad o

(P37 fAbe Fele] 2Ae] Hul sEe] W4E wad B(110)0e T3 & A ez A0 Zag)

(0009 22 A NN ATehar, Hvlel AR £ AL ZALCOD LD A G
S gt ol meh, vhazi(100)% ZeR 2000l AAY TEE )% & WA Bt

, e AN mEY, 29l HFe ZE - (210)0] wh2=a A A ER(22005 g et AlxshA oF
i, Eﬂ—rr‘i] ZH (21000 T FAR) ol HFE ZHdF (21009 dAIY] = Tyl A EY
(223 225)°] W&les =rk2 AT 2 de AHSE s . olHd dEje) ZHdE Aok shte] vis
A A GRS Edst, vkaa A 9ROl 2=(100)05 WeAA Zad dAY vp=aE Axd &
A k.

olgtol M=, PE2A(100)E AlZsh= o dis] Ay sict.

ki

62 ¥ o

3

(P)e
3}
=
3

r°*'
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o

= 72 FHY vkaae] Az AAS vehls Agizelt)
T 75 Fx3H, FAY vlaa Ax 34, F24 A7 (wet etching) TR Y F ),

wA, =70 (a)AE W E=EEh(110Y) Aol Hdstd FEAAXEME 4Y 5+ do. ez, = 79
(HAH siEstd FEAGASEM S Aol #3HE ko] 54 AA0E)& sl 54 AZ4E)2 137
!

o
=
FAG 5 AR, B8 FAE SR A $4 AZ0E) Fol BFUHA0)Y) A¥ F
]

)
o,
=)
ol
i)
2
=)

>,
[

T =
JFEAP )] AHE & Aok, Lo, TEHYAAZEWME AFEE viam dE (P)o] Y =F9(110'),
= ulA5(100') 9 AZRE

T
% 79 (DAY, Felo ph2z(100)E vk AREPHES 27 DA G BARel Aok #4427
(B)& 5Wyoz $3957] diel, 4z8% Fue v A5 e dehlA viddolth. =3, &4 47

(WE) ZANA Zh7re] Ko AA¥E S5 H3o ’\333}7]*” ufg- o] 7] wiiZel, E59(110')0] #F
So #FE ¥ E(R1', R1", R1"")2 747 Aold 4 vho §lvh. 53], AYF (undercut; UC)o] Ho] &
g d'lolA wlad HRI(P)Y] S FH(R1")®ERE oYz} *ou?— ZR2DH7MAE GA 42 5 A3, Jd9RU
Oce] & #AS e A= s Z(R1', R1"') 2 35 FH(R2', R2"')o] dUido=x FA FAdE + vt

A, FH w~3(100)E ZF vk $'l((P)ES A7 ddEA g EA1Eel A, xasd e
OLEDS] 7%, &dA QHD 3}&-L 500~600 PPI(pixel per inch)® 3}4&9 =77} °F 30~50umell ©]=w, 4K UHD,
8K UHD a3}z O]EU} ¥ ~860 PPI, ~1600 PPI 59 SH=E 7IXAl HBZ2, AFASE A7) 2ol AEF2
AR ojojd $JFo] g

webd, 2 owge &4 Az dold Az/aN A7e Y] npade A AUES FRAN A 54

|

|

=89 % ok B ouye] 9 Qo] e naae) Az B4 dehis Aol

Fxa, WA, A4 7A600E Faam, AEd Z1A60) A AFEFoR EER(110)L
=4 71A(G0)E AFEFAA &FA(cathode body) 2 AFEE 4= At). 71A(50)e A&
B}(Super Invar), Si, Ti, Cu, Ag, GaN, SiC, GaAs, GaP, AIN, InN, InP, Ge, Als0s,

S (graphite), 2P (graphene) 54 =

r«O
jud)
=
5
<

X}

=

N
A
e

i

g, wWE 7Ae] Aol xW HE SAtolu=Eo] AAEHY UE F A, WE AE HANA EEE]
F4d 5 e, tEA A A AS-dds AAE e ZAHA(Grain Boundary) 7} EAE = 9lom,
AEA 2iA; 71410 Agoles EeEe] a4 Vsl 1, AE. WA Sol HFE 5 Atk oldfelA
= Y SAtol=, EE, JHAE, AAHA T3 #Zol S5A(50)9] xHel Mol ddstA dRHE A
Wasls 24E "A3"(Defect) o2 A A3t A (Defect)ol] af, &3t AAo SIAdE A3 7]
o] QA7FE A Kahe] mauh(110)9] dR7t EdsiA 34E & o

o

UD F ol Emahd sha® TAsHEU Yold EFU(10) R EFw AUEP)S) BFUe kil Py
e MA ek, @ Hol, @A QD e 3

= -+ 500~600 PPI(pixel per inch)® 3}Ae] =77}
ok 30~50pmell ©]=w, 4K UHD, 8K UHD 13} #H9= uﬁ+if~%omn ~1600 PPI 59 SF=E 71
A #rk. VR 717]e A A EE= vlo]a® tyaEde]l, EE R 77100 79A AREEE mlolaR T AEd
o]= ¢k 2 000 PPI o] 23stdS B 3t Qa, 29 A7|E oF 5~10um AL o2 Hr}. o]
of A&E= FMM, MES whx==ze] 'l FL F~F4me] A7), At sHAlE 30mEt 2 AV|2 PYAE F

Rov-R, Fum A7 AFzAF vha Y | Alo]Zo A F HFS AR AL A7|o|tt.

w3 A AR SFA A AFS AAG] YAAE WY SAels, BeR B8 AAS 9 F7)
A3l FHo] FaAE F gon, o HAA &FA AR/t AZ4HE 5o ® T2 Aol fuE FE vk
old] wheh, E wel &3Ael ARA ZAG0)E A AAe] NAS AL 5 Ak AEA AAG0)E
B AEE 449 Aol wiEAsTh, ALAL AXES AAHGOE 100 o4t nEE wdo] fud 4
gk, =8 A0 AA HD FE gow, JA(50)¢] A PEou FHE FE gt

9, A4 AAZE=, Ti, Cu, Ag 59 &%, GaN, SiC, GaAs, GaP, AIN, InN, InP, Ge 59 Wr=A], &4
(graphite), @@ (graphene) ¢ A A, CHNHsPbCls, CHsNHsPbBrs, CHsNHsPbls, SrTi0; 5& ¥3Hst:=

HmB 270 E(perovskite) 7% 59 2A=AE G2 Ay, Fu7] FEE 92 2UNddE S0l A
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g 5 dnk. w5, g AFe Ae= VAo R AxA Aoty WEA AHo A=, dEAS Tt
AL 100 oo aEk =] #3E 4 vk, VI A Agols =EE s Ak FF (oxygen
vacancy) 5o ¥Astd AxAFS FYT +

oAy AL A=
Z=3EH(110) 0] YA

19l
A FFL S ANE F vk aen, A2 AA,

¥4 (Anode Body, PI=ADE SFAGOS HFFES 24 14 o4 HAH 3, SFA(G0N hgshs A%
of HHE W A 5L Ar, m=Fe el FFA A AAY F Ak FFAE HekE(T), ol
F(In, TAFR) 53 2 284 A5 P48 £ Ak SFAGOS FFAE Fa JED ol A
4 % ek,

ALFFROIEADE SFAGOS FFA] A7) wdo] BeF AFE FFT + dvh. ALFERY ()
WA A0, (+) A FFAN AdE 5 Ak

W, AF EHOR EFUH110E 4T F, EFH10 A4S F3T F Ak AF EFU10)9)
AYPAFE RE AT TR0 Dol o WP PARA A, SFAG)AEA 714(50)] el
EEuH110)e] RAE FHAA GANME FIE S Ak, DAL 3000 WA 80T LEE FAE
ATH = 10 =]

dudom gdoz YYT vk wel Mlsl, AF EFOE AT Auk uhwe] ABYAL k. s
of olut uigo] AAE FAFOM AYPAFE FE 5 A, of DAY AN <Ant uhge] oFhe]
Mol 47 % Ark. mekd, AwA /AGOS mFEH10)0] HEAE JuelA AAeE FPshE, dA
2 9% VA MPS WA & A ool Atk

T 108 B dwgo] o A oo & dxg Fo mpAazmel A AT (coefficient of expansion, CTE)E U}t
Bl 2giZolt}d. 80 X 200mme] A= whafA, 3007, 350°C, 400C, 450°C, 500C, 550C, 800C<] 7714
A EAEE A Ank wrke] dRFATE SAHEAT. & 109 () F(25T)ddA oF
20C7HA EE WA 7 AE] dAAATE AT 495 vEA, = 104 (b)= oF 240CNA 7=
25T)7HA LEE stAA 7z A& dR¥3ATE 4% 495 vERdY. &® 109 (a) B = 109 (b)
S Fxstd, EA" 2xd mf AF EEoE AT et Es, =a9(110)]19 A ASTT
welshy, 53], 800TCe EAdA 7Hd AW ZATTE RA YEbES AT 5 Qo).
upeRA], ‘:%L”L 110)] EHFZAFE o @HEFe wah, m =AY HHP)o WIS

- (
OLED 3}45 F&e o+ Ae v2a(100)E AxT 5+ A= ool AUt

d
ok

&

g FzEs, =5(110)°] du
s

& olgae] ERANAE ARz

ot (H

) el AEstE AAFUDE AT 5 . 4
s} u}
= il

A% Qv dAFDE I el =w

oz, = 89 ()& #Fxsd, =
HEPHS FZL 5 Ut

agste], Al wka3 B (P12
1 vlxa3 A" (P ZHol g &=

EFUH110)9] AWCFR)eN A &4
#4 AZ0DE FAE W, =
EaH(110)S #EekAeE ¥ o
FUH110)9) FARTE 48 4 .
ggoR, % 99 ()E FxeW, EFUH110)9] Al vhad S|P el delA A71E) e A4 47
D) 8% 5 itk dlold AzHIE) Ex A4 420D o4y 54% 73, Al shaz AP
FRDEEE & QDO Bl $UL & Arh o)) W, dshe Zude PUsbl 448+ sl ol
of gtk #olq AZHLE) L= A4 A

014 BE AHgae] Wik UG AR AL S Aok AoA AT Ee A
A(50) el EFuH(110)0] #o] A A5eY EFEH10) D9 A FAT A%, EFTHA)L

[e]

g3t b, EReh(110)9] dw E B el e 5

Uso, & 99 (e)E FEsh, o)A AZHLE) L= A4 AZHDE) 23, A2 vkxs= sjE(P2)o] F44
T Atk A2 vk HE(P2)e =u(110)S ¥Estel @48 5 . =, Al vk (P ] skl
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[0095]
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AHE =59(110)9] BPHE #Hsste] A" ¢ vk A2 whaa HE(P2)o] F[RD S A0 & 143
7] diEel, A2 vt ' (P2)e] ER1DS 3/5mB s Fe Zo] vk sid. 3, A2 viaA JH(P2)9]
FAZE UF FASA NE=S- gl o EA7F A S a, whaa (P Fdo] AAHez gHoly
/H ol Ao R YA e EAVE ST £ JonR, A2 npaa sjRl(P2)e] FAE Al vhaa |
(PO ARG zhe Zeo] wpgrzsitt. A2 wka= ' (P2)e] T 7haA 00 7H7kE Zlo] nieAsiy,
sfhe] AVIE aYstd, oE £, A2 w3z HEP2)Y FAE <9 0.5 WA 3.0 mdl Ae] upgA sk,
0.5 WA 2.0 ym ¢ &401 o upghA et

ool AL k2 ARPDH A2 vk ARUP2) S B4l Fol vhaz AR(P)S FAT & At
tgo®, % 99 (DF FESW, FALE AASe] vhra100)9 AxE $2T & ok Al vhaa
ARPDS 71eoln W Tastel FHa, A2 2 AFED S FA) 4D 5 Aok, A2 vhaa

A 3
AP ol S Wl BB, AL vkaZ AFEDD A2 keI AEPe] P FeE, A
Moz ol P L Aol B vhehd 4 Ak,

A gol, ¥ WP vk AR YW F4 Az datel, olgd 54 w448 & Qe oA
Azt we $4 A2E FAPe W, vlad ARE)S daie 272 B4 S A w3 Ao AT
4 Ao %ol Me YT & 7] BEA, AES oHNES PAFE vhad AUP)S TAD F
1A e,

ostlAE, B @gel male AP vhaAE Axse HPL o AP,

A, &4 8 = 594 AEd Zyd(200)S AT = Atk FF AAR)S X AL B Fde HF
ZYJF(210)E AT 5 U},

2, vhad A AER0)E AXDE. had A AER0E AFEZ EE 799 % 34§
Abgete] HHo AEE AxT F, ol Aoy, o & FI vz A YR FEE )
met Az ook B wAACdAE 6 X 59 mhaa A 9o (CR: (R1ISCR56) S BT 31 o2 Eo
tob. 5709 Al 1= AJER(223) B 4719 A2 2B AEF(225)7F EAF & ATt

gom, whad A AER(220)E T LRI e £ Atk BeAsE oA, vaa A
322009 BE Z& QUHFLFSI] whaz A AE(220)% ﬁgfgaﬂl A g 0 AER(2DE

EARPI0 AEW F Ah F FAHE ole] LAE[E 69 ()] o, 1EIE]R ohad
A AER(22002 R0 AT S ek, B, WE Zo ohd, 9% F W uheh vpad A AER(22

E.
0)E IFEFL, F2) & &= Ut

w2 g & W ﬂi
oo
o

of
o

-

o

-1ﬂ lmn

Al
2]

thyo®, whaa Al A ER(220) 5 HFE ZH (21000 tgskH, vk A AJER(220)°] HFE A ER

(22D §8M3te] AAT & vk, vhaz A AEY(2207} BF ZRR(22009] Ams BHD 5

S, RE ZL FHMNHE o] At $RME HFe YR BALEA AR A%

A Fastelol HFel TR (21009} vl A AER(220) Abold] BE 7S AU Foln WA ¥

g 5 o Bk W) FEE @(line) EE A3(spot) FHE 44D F Qom, wiaa 4 AE
o] %

(220)9F FL7 ALES 7HHaL HF 2 Zal AR (21009 viiaa A AJER(220)5 LA Adsk= wiAAzE 2

_i

g, HHel AEES HFE 2o dR(210)e AR Foll, viaa Al GH(CR) FEs wolA Aoy, o
5 Adte] wpaa A A ER(22005 Y = A

wrgo] o Arjde] wE whaA(100)F ZEl9(200)¢] A GG (R HSA 7= HHE dEde
=, w2l Aajdel wel, Alzd ZeEd(200)0] wA=(100)E s A

FoR, & 11& FEshd, vhaA(1000E 920009 shube] whaa A AR e ¢ v 2
D2 wp=F(100) 8 e 920009 vk A G (CR)o Wdhs FgolA, ph=A(100) 90 ojw @ g =
e I e

= el (200)9] wlAT Al AJEX(220)E R FAE 1A 7] wlEo], wlA3(100)9] <FAHo] sl AR uls
3 A AEF(220)00 Fzre] HW, wp3(100)0] FESIE A Ho] v Al AJER(220) 9 wpsT Al o
(Rl Z-gstAl o] ol&8 ¥IAL % vk, wehA], vp2=1(100)d A4HE 7tekA] L A= vpkx=a
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A AER(220) 0] wh=3(100) 9] A2 efaop gk, 2Este], mb==(100)00 ZReizl Q1] Ritie =
211(200) ] &= (tension) &= ZHgato] T QI(200) [, vk Al AJER(220) & WA= AS WA

T U o

oheb, w2 =5(100) 0 JA4HES TFekA 3 ZH A (200) [, wiaA A AJER(220) ] FHAIA ZH Y A
Y wt2a s Axsta, o] Zdd dAF ntaaE sti FF A AT W @7HA] EA7Y ‘%} S

oF 25~45 C ALoA FdE= sti 2 FT8A w23 (100)7F &4 AolrtkE 438% 3= 3

AAe] mp2=(100) 2L stelete, ki F2 T8 E97IE IS A 10T Bre 2% %%oﬂ upa} of
1~3 ppm WHE9] Zdolr} W & °1f+ dE =9, ut2A2=(100)9 F dol7F 500 mm F$-, °F 5~15 merEe] 4
o7} Tojd & vk, 2EW, m&A(100)7F Aol o HAAY, Z#HA(200)014 LFE el Solu
HAEYE 59 ¥EE oA Au(P)EY AE a7t AAE wAlde] Gt A At

Al

o=
o

whEbA, g ol obd olnu w2 &k AdellA, whAA(100)e 1FHE 2
(200)9] vz A G (CR) ti-gata H&AE = glvk. B WAMAAE 24 g 2EE Al 2x2 A
SEDAIZ Sl mk2=3(100)8 Z#A A (200) 0l o-g3skar H2etekar st

" f9relEt &2 vkAA(100), ZEY(200) §o A &aEe] A8k, mhAA(100)9] HE T SOl
FHEE S0 g ¢ Av. 34 99 g A el I = a, AgE 309 s
ok, Al ex'e e Zed AAE w3 E OLED $A A Tl AEE W, shAh FF FA xRy
= EAY 2 2aE Avd 5 gloh. sk SF T 257 of 254459 As nHEetd, Al 2ke o
25C WA 60CY & Ark. A 999 &% AFe, AWl td £ HAEAY, T4 4o T sk
FaE dAge Y s I 5 vt

OAl, = 118 ZEE, vhaF(1000 5 vhaa A G (Rl di-&sk Foll, e (200)0] 3

& , o] Z3e
Sg Al £ AEEDAY & A EE, o200 s ¥4 Aols] LxE Al
EDAR Fol, Ph2A1000E vk A G WA 55 vk ErelE shvbe] vha (10007
shube] vz A R B3N ol Aol QA e A ER)TH PRI (10005 HS
2 5o 34 999 2EF Al LER AFEDAR FE Yot

T = 19 w2=3(10)= A 671(C1-C6)E EFst=Z 21 Zo|E X =d s, £ wye] nfA3(100)=
A NCO)E EFste] g2 dolE 7HAIEE PPA(pixel position accuracy)7t EAlE A L7t Zold & 9Tt
A& Eof, HF9 A(C1-C6, ..)ES XFst= vf=3(10)9] Zeol7F molal, Im A A 10ume] PPA 2447}
WA gtkal 7hgdshd, 2o o U}ii(loo) A Aole] AH[A0) Ma AFel di el wet 9 4t
HAE 1/n & 4 Atk oE Bof, £ #dge] wpx3(100)9 Aol7t 100mmeEtH, F@ vF~=(10)9] ImollA
1/102 5% Zdeolg 7FAERE, 100mn Aolo] AlA 1ime] PPA a7t AsHA =w, A 247t A3
8 He 537 Q.

P, Pha(100)7h Be) A0S FElska, 2ol A0 (20009 Zzhel A GACR) gt
g oAk AnstEt W9l welAeh, PhaI(100)E Ee9(20008] B4e] vha A G BE
E QT EE, B5o A0 AAE wA(10007 st wad A Gl e SR
Folm, el me 3 At YL ;eAFe], BaA(00E AR Fe Sl AL TusHe
ol vk s,

whZ(100)9) Q4ES ek @, vhad A GG o
Bl AAtes 4Y YUE AAT & k. ® wgel A
p=n o

&=, Hae] A(C: C1-C6)
%

4
=
T
7

o0 m r

o
ol
ki
S
o!i‘
EL
9;

) RN FAshEA, v e
B, uhaE(100)9] shbe] A0S YA
ZAld A7 AE AEHE 2% o)
7E1

Boage] Zy9l dAY vpam Alx A

=
1,

O+

Mo 67)9 mlAz(100)0] EdE = zhzhe] A(C11-C16)S 7H7}
A= geolsl= 6o FAL Za, 6719 A(C1-06)S =

kel A I (CRII-CRIE)S thgA17] 51 2k2h 3
Aol Blg A7) 670 ACI-C6)e] Y AEE BAle] BT Eelslof sk Fale] iRt 4 A7 dEg

g, B owkwo] el AAY wpAm Az HE . 30719 A FA(CR: CRI1~CR56)9 3071¢ wlA=(100)E
SA17]aL Xéaéﬁ% 30 Aol AF F5EC], 6719 A(CI~6)S 77 i?ﬂo}h 570¢] w3
29] (a) FAZ1E ZH YD) A7 AHeE 59 FAA 9 FH o AE FEEET RN =
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[0113]
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A vebd 5= dok. @Rl 6708 e A(C)o] tsshe el 6709 A(C1-06)S Adst= Taol ol dx
Zolme AFE F&o] WA UEhds Aot

A, w1008 =200 BeF T, Zalsl(20000] 240 AAAS A vlaA(100)E AAZ
24 FE vk olFol, mtaz(100)9) HF @AE AT vk
s

27 2 ol o AAde] wE w2=(100)E ZH (20008 A GG R t&3ste] H2eeE RS o
()] 2 9 e[% 129 (bh)]1E YERAL.

=
tgoE, & 128 FESW, vhaA(100)9] BT QY wi AR T AHT & Ak A
e gRMen 98 + A3, nFAsAE dolq $PMe 98 & A, $FME PR vhaz

l:l
(100)/Z2194(200) 3} EL3 LS 7L A= d24E = AU,

dolAE vhaz(100)9] BFe) RR[EE, dulle] 43 R, (10009 A7 850 ZA9
(20003 $HDE F ek, §HMDE Aol A AT S stelok oA (1005} =
AA(200) Aol BE B AU Folm WAYS ¥U # WA Tk AW TR dl(line) EE
2 (spot) FHE 4K Qe AL AL wha2(10009 Zel (2000 DA
= d@sks Az 4 5 Qe

mbl of
-+
%0,
(o
=
&,
[>
]
S
1o
oifl o

AL S AEF2DIEE, A2 D= AER225)19) o] Folel ol gshs vhA1000) 9 ATt
27 (AR Gesk dedth AL 22E AER@)[EE, A2 2E AER5)]Y , FAE o
om AR 4R S da, AF ALY P s, AL aPs AERe@)[EE, A2 a9 ARy
(225)19 Ph22(10009] HFE7E AAE L oF 0.1-2.5m FEE A 454D Bast Aok,

FA P hEI00)E ZeA200)e] HASE st WEY Woln], olejd AR FEHA ¥u
SR AF PUS SR & 9tk

RaI(100)9] IFHE b R AR ke A AER(220) ol $HNES FAREE, vhaa A AE
R(220) [, WlFel AERQ2D, AL 2 Tels AER(223, 225)]00% FHol AN e

Shubel Baz(1000E Q20000 ARt FAEL SR, Yl BAZ(10005S YA iz AC)
A EAfoR AEAL, ZAUQ0D JHAFE AIE VY ¢ 9. A TALG0A TR fx
231007 1% 9AE AAE F 9omE, deA phAA(00ES A JACR #AH0E heArn 4
g gelg Belsks sgelM el Acte] @A) %‘i% S gl oldel Ak, aea, shuiel vhad 4 9
of HFE vIAI(00)9 oo olgsh vhaz A G

E

al} o A% w23(100) Ate]9] PPA(pixel position
accuracy)’} 3mE Z33sHA] &A Hof, AHo] HEe xu3shd OLED 3t4 A8 v=AE AT & U= 9
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