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sha dowhs ofglz HAZE Har, A3 A(C3)e] W sha T (GP)= A2 A(C2)9] W 3k Thef(GP) 1
toshte] sha dolwtE 92 AXE Hur. aja, A3 A(C3)e] WhHE sha @e(GP)= Al A(CD) o] ke 3}
2 S9(GP)ek L7 FH el AR F, W sk S(GP) e A MB 5A(SB)= dF sk 1
sha w9l (GP)o] M MB gkael XA 1(zigzag) FEIE WA AT 2E]a, Al G(CDel widE v 3}
GRGP)2F AT A(CDell 13 g A2 D(C2)ol vide W kA G (GP) = /\1i 5 oz wAE.

:1?4 , HHE 3l w9)(GP)E AL WHE Sha welef A2 wbE A W92 RS 4 vk Al 9HE s o

= Al 2P A2 st (PX2)® FAET. A2 v A w9jE Al StAaPKD e E W R Q1A SH
WA EH ) A3 it A4 slaR FAEY. Ald S A3 A4 d Wk m XA AT, Al v
sha o9 A2 W shA 9= AR 3 WEo = et A3 A Al skAaPXD e w9k, A4 st
v A2 gaPX2) et TdsA FAE Aok aEla, A3 gat Al SACPXD S A2 g " FERE UL
13z, A4 shie= A2 SkAPX2) 9 92 g | F2E M F A

wyel o Axeel e 7] wg B4 FHN00E HE7E £4 P £E Sy P
of QAW mulR FAMo WAHE gy Fx EE 47 savt wwstel )
7] wg w4 ARl Hs) A sa kel dAEE Tt 2l Hne, A% 2

Stk ol= Qlsl, whEEE Sl ola] An B AlelolA AlQlEE A% AR AAAL F o AnA

k

N
Ror

B o i
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[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

on
J

31 10-1700558

o A4 % 4% @ AEy

+
o
oz
e
&
%0
o

o714, AR Ad(artifact)o]d, MB 3A Alole] wWlmg3d oa) 3tA WAl AAM Az AoEHE= A
< om|gich,

s

~1- pu. = pud R84 . =
el o AAelel WE §7] v BA N0 HaA = 13} e pHom Ay A MR =A
wlolt. Weha, E 20] §7] WA ®A AAE % 10 BAW 47 2% ®A AR (10009 FAH FxE 7}
Ak,

% 28 xS, 571 2Y A FN00E Bl Au sag E@eht An sk IFGS)o] vl

©
N
%
>
I
)
[
)
Do
3
I
f

A" 5 ek olwl, Au A TEGSHS A7 shdel B4 AH sa, 240 44
M AB $aE Tgs Al A8 sa 98(6S1) B A2 A8 Sk w(682) 2 o] Foldr},

A1 AR B 9 (GS1) e AR FAES A MB ki FAHSE VFor FAdd Ao HH i
718 AR A dAEES wx . S, AL AR gt G GSD A A AR gae] FAHS VTR
Aol A B A7 AR d HAYEE a2 8, 2709 HA4 B st AR Y g EHES s XA,
ole} gal, A2 ME 34 T9(6S2) UlF-e AHE FAES AMEZ HUIFS o|FEE FAHT. o224 o
MBS 25(6S') el RE AR sAse dAdor vE o] FA €t

agar, Al AB 3k G9GSD] 270 HA B 5120 FAS Fiete Al AFAT Al A8 s g
(GSDO] 270e] A) An Bhas] FAS FdsHE A2 AFAS AL AB Bha GAGSDE] B An s
THAAE T wiEY. 2E)a, A2 AR stk 99(6S2) 9] 2719 A MH gie] F4S 33k Al
AGAT A2 B sFA F9(6GS2)9] 2709 A AH s FAS FHetE A4 AL V] A2 AR g
& wsle] A An shael FUS BakekA @ wH .

aean, Al MBSk ‘:‘r%(GSI) 2 A2 A8 34 G9(6S2)E EFee B st aF(6S)S @ U e
d o r WA EE x5 7Y

k

aga, Al AME s F9(GS1) B A2 AH s DP%(G52)—§ F3e= B 3 2E(6S)E 2 e ZA
B 8ka, 4 e A B ka9 4 e =58 B staE Xy, P, B g 2F(GS)ANA 4
Mel A B g4 24 )9 54 HH F4hE A ‘cﬂﬂli ufj x| Ao},

47) @ ®A AA100)E shfe] W woﬂ 23 A

= gl4rt A2 HOH S o] R HHEEE A
S9 gF F717F 27) Wi, QA H = =
9\/]\

H
o A% 4% 2 A

mﬁ J
_13::
_A_z
it
o
W~

Q el whE §7] W EA FA00E AFE] AF = 19 1116 ojgt e
L ® 3% FEHE, Al HREDE SPHoR B4 AN Sa6OE THHn, 44 An 5
CONEIE B 1 Sha(SB)E A2 SHA(PX2)% BRATH. W, 54 AN HAE(SE), 44 A8 Sa(R)

Ae BE AL A0 0 2o L o] Y A0l TE ARE Ausp) AE

L o = oyE B o

ol

qt E%XV\HUZO)E Zghei)y, vt EUX AE (12005 ZHzte] HH 3 HE SMW TejEch, B ok
d HAAldel W2 f7] F TA FX(100)E T N ska(PX1, PX2)E2 FAE F 4l AB SAE X
o AL SkaPXD # A2 sAaPX2)E AN MBE FA(SR) 2 FA AR ﬁri(SB)—‘% TRetez, 77t

A odw kA, A4 2 PAS Bgsy] 9dste] 3le] v EaxsHE Pug west gk F, R 19 8
A(PXL, PX2)E 4709) whoh B aEE PHRtonA, 2170 S U 37b4 A4S BT 4gd 5 ot ol
@A TR A, ACE HeAg AN 4R A F ol AL BEY & glomm, AL fT 4
olek,

TE)a, A AR SRS, A4 AR SAGR), 2 34 AR HASHE FASRE Y EaNsHE $9
i, A A SA(SE), A4 AH SAGR) L A AL BASBY F7] B a4E §7 25 T4
ARE ASdSns AdMoz FAGu, ofsel At B4 AH HA(SHE FHOR AP

ARAIDE §7] g A FH100)9) ofe FHLAES A L wEshs 4UL Frh RN A
A2 o%old 4 glom, dF Sol, % Ei Eeelv=(Polyinide) AR Amsh g T

T
(flexability) & 7= %é‘i ojFold & vk f7] wF ®A AA(100)7F FHAM = (flexible) 7] &
FA A (100091 5ol = 28 S 22§93 AdE o)Fod s Jduk. 3, ZHAE(flexible)



[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

SE536 10-1700558

THA golF 7] WF 2AE AFE 29 AL AFE A P 2§ A%, AP T2} 9w
Gogol B A 29 PAG AFE BA A kR A % A AREL FuE 5

aga, B 3o tE AAdd w2 f7] &g ZA AX(1000E TV, Eutd(Mobile), HIEZR PC(Tablet
PC), =YE (Monitor), =E% ZI37E (Laptop Computer), @ &g JTA #AX & ¥ A #Ax S F
€29 5l T, 9ozl E(wearable) A ZX, ZvlE(foldable) ¥4 &2, @ Z2]E(rollable) FEA
FA FAlE A8d 5 Ut

W5 (112)2 7|91 Aol WA EY. W¥F(112)E HADS 53 FE e BB IFE
wxEb | 79 (111) AHRS geksksitl. ohvk B3 3(112)8 BieA e d A obth, ¥MHE(112)9 3
A Qi JR(11D) e 2R §7) 2 T4 ZX(100)0] HLHE vk Edlx| 2E(120)9] 28] 7] 254

SRR

e EWA 2B (120) = W F(112) e wix =, A8 §7]) 2F L2130 = ASE TFer). EA
A 2B (120) 5 HEIHZ(121), AlClE AI(122), A2 AZ(123), ¥ =9 AF(124)S ¥d3ty, FA 2o
2w E(112) Aol HElEZ(121)0] FAE I, HEHZ(121) ol —ﬂﬂﬂé—(m)ﬂr AolE A=F(122)& 4
AAZ]7] 3 AClE HAZ(113)°] FAHTE. E=3, Alo]E HAZ(113) Aol AEHZF (12D FHIEE
olE AF(122)0] FAHI, AoE AF(122) L AlE HAZF(113) Zll %7& AAZF(114)0] AT, F3H
HAAZ(114) Aol 22 JAZ(123) 2 =890 A=Z(124)0] FAHT. A2~ AF(123) 2 =890 AF(124) L o
B3 (12D) 3 #7714 o2 A4,

kv
=
=)

adar, NEEZ(121)S vAA Ag&(amorphous silicon, a-Si), tZARA A& Z(polycrystalline silicon,
poly-Si), 3% (oxide) WHeA EE F71% (organic) WAl 507 dAE 4 dub. AEBZ(121)S 23}
B dteA2 gA4d 4%, IT0(Indium Tin Oxide), I1Z0(Indium Zinc Oxide), IGZO(Indium Gallium Zinc

Oxide) T¥ ITZ0(Indium Tin Zinc Oxide) S22 A3 4 glor}, ol dALE= AL oflr),
= 3= A AE Hd 54 B SAa(Se)d EdE 4 e tgst v ERXAE(120) T 54 f
71w 22H(130) 9] efr==(131)sF AZE HE He EJMAAE(12009S =ASE. 2oy, 54 A8 5}
280 54 7] &F 2213005 F53H7] A 293 SHEMN2EHY APAH Fol ¢ LT 4 9l
LB B HAAAAE 9 ERX2E(120)7F ZEH Y (coplanar) TR ASR A JAWEIE 2
A= (inverted staggered) T+%¢ WHEMNXAE(120)% AFEE 4 Ao}t T3, =dolAE F7] @ Ax1Y
o m=rF WEMA] 2E(120)9] A& HASF(123)7 AdHE F27F EAEAo Y, Al wE sS4 §7] w3
2AH130)9] eh=E=(13D)E B EWAAE (12009 =8¢ AF(124) 942 =2 o),

gk ENX] ~E (120) Aol HekslE(115)0] v X"t Heksl5(115)2 71 (111) 9] A& Hukslsls So2
A, 71E(11D 9 A d@xE 48 F JEE f7] dAEFdE gAE 4 Ak HEE5(115)S 54 B 3
2(86)9) o=t (131), AWM ME 32(SR)9 ofwE(141) @ FAW AH 34(SB)9 ot (151)E ¥t Edx

2E(120)9] 22 AZF(123)7 A71H oz AZdsy] 93 ANES 33,
A 7] g A2(130)= WEES(115) Aol wiAIE, of:==(131), #7]15(132), # MAE(133)5 %3

s},

Se=(13D)E 71513
sk el1A, g A

)

2)°
A %E 215 4 AF8FE-(1T0; Indium Tin Oxide), <& oA AFe}E(170;
Zinc Oxide), ¢1F F4 o} A3E(1T70; Indium Tin Zinc Oxide)S EFE = v}, =
A(to
S

ooﬁ

& (hole) S &swsdhes d=ov, A7t 2 74 =4 2d= 742
/\

A

2] [SR=

-

S|
]

]
EA FA(100)7F & 1A (top emission) WAL A5, hw=(13)E WARE o Egdtel T4E + Ak,
ANA ShE(13DE Ha AFeR 498 FE AT

MNAE(133)+= HAA(electron)E FH3dh= Aoz, AgHozr dstgrl o
(Ag), BHe}FE(Ti), &FrwAl), E8B8 8 o), == 2Ag)d vfadl4lg) 9 &
ok UM ALE(133)E FF AFo= AHE &= Q).

_j_

j=]
_j_
U

Zrzke] f7) g axtlE §715(182)0] EFHET. §7] L FA AX(100)= AA wE, oYy $ES
(patterned emission layer) 7+%Z2 712 & dtt. d8 @3z Fx9o §7] 44 I A= A= gE A
whgsts WSl ZHzte gla HE FEE F2E 2tev. dF Bof, Ao F& Wiy g HA §7]
W3, A A& wgshy] 9k 4 §7] g 4 FAY S agsty] g A {7 wgse] 47

]
T ’
A8 AR AR, ¥4 A A0 2 P AH saceel Posel P49 & otk 44 §7)

_12_



[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

SE54] 10-1700558

WAE, w4 47 B9F % A 4] BF AGAE ws @ ALEE B FEE A3H A A
WHFES B Ha M2 AFE nhad, dE Sof, PN(fine

. 1
Z47be] A8 3a(SR, 6, SBel AW FFE 4 ek,

#7) WS FAE L BHES HPIT, SAEE sl &

F2E(host)E, ¥¥E IT2E(host)ZA, EFEB-SEFZA-FAEgUHE)EFHa(Alg), 9,10-H (2 H-
2-A)JFEZA(ADN), 2-tert-5FE-9,10-t] (G2 E]-2-L ) EZAN(TBADN), 4,4'-H]2=(2,2-t] | d-of§l-1- )~
4,4 - A I (DPVBi), 4,4'-°]|2(2,2-v 3 d-ol€l-1-)-4,4' -t W & = d (p-DMDPVBi ) , 2, 7-H] 2=(9, 9-1] (4-H]
Ed)-ZF 0 A-2-9)-9,9-t] (4-w| & #H ) (TDAF) , 2-(9,9'-2¥2H|ZF 0 A-2-9)-9,9'-~¥ 20| ZF ¢ 4l
(BSDF), 2,7-H]22(9,9'-2~T 20| ZF 0 dA-2-9)-9,9' -AF ZH|ZFZ S A(TSDF), 2-[9,9-di(4-WdHA|I)-ZF ¢
A-2-41-9,9-t] (4-HDH ) ZF S A(BDAF),  4,4'-¥]2=(2,2-td - dl-1-Y)-4,4"' -0~ (tert-F2)Hd (p-
TDPVBi) ol &2 4 Sltth.

A#4d FAE(host)2A, 1,3-°12(FHE-9-)HAIMCP), 1,3,5-E8]2(FHE-9-2)HA(TCP), 4,4' 4"-E
g 2 (FtE-9-d) Egl# Dol (TcTa), 4,4'-H]22(F}8}E-9-2) ] A J(CBP), 4,4'-H] 2~ (Fpu}E-9-21)-2 2'-T]
HEu] | d(CDBP), 2,7-H]2(FFuFE-9-4)-9,9-TI W E ZF 2 A (DMFL-CBP),  4,4'-H] = (F0FE-9-¢)-9,9-1] =
(9-9 J-9H-7}u} 2 ) Z5 0 AN (FL-4CBP),  2,7-H] 2~ (F}8}E-9-2)-9,9-1]-E A Z 2 9 @l (DPFL-CBP),  9,9-H] ~[4-
(7]’3}%_9_?——_1)_ﬂ]%]%“?‘g%(FL_2CBP) %——O] /\]—%EE] —/,1 9\}1\]:]_ 13114_, i-{:E(hOSt)ﬂ' %7] 0237%% o_ﬂoﬂ @_;%]E]
= e ot

EHE (dopant )= 7] WF=oA] FAE(host)e] Ao] U2 wol B4 upge] B wEdith, wela,
Ae ARE Adeste] A4 §7] @3S, 54 {7 3 9 AN {7 @gFol i Ak, A F&
sl EAE(dopant)E SERIEZ2R(PLOEP),  E@la[1-wldolo] a7 Ew ol H(3) (Ir(piq)s),
5,6,11,12-8 E& A YU Z e Al (rubrene), 4-(TA ol g d)-2-EE-2E-6-(1,1,7, 7-HEZHE &2 d-4-9
~H )41 F(DCITB)  Fol Ak, A FE W E¥E(dopant)t E[2-9LTH]0]2E(3)
(Ir(ppy)s (ppy = sd¥2Id)), opAlopAlEe]o] 02 (2-sd 7 &) o] 2l H(3) (Ir(ppy)o(acac)), Eef2=[2-
(=) Q] F3) (Ir(mppy)s) ol Sivh. B4 3 WPshs EAE(dopant) = M 2[4, 6-The] EF2
2od-vguyE]elgE(3) (Flrpic), ¥E#(perylene), ter-ZF2#:(fluorene) o] Uth. 18, @33
EHAE (dopant) 7} A7) €AR 4ol sAEE= AL ol T},

)

o ==(131) % AMAE(133) AlelolE= 7] EFS oledl, 7] #F xxe] @G a&8 Mds] Hg T4
Z(injecting layer), %= (transporting layer)¥} #& FTEZEo] 4 E
T HoE 4 TEFTE, Ax ALY FEEE Hsrl HAste e AE 3t
TZ(common structure)E 7F& 4= Ut}.

AN, FF FRE FE
AB zha e glo] BE AH gl 3
AH ghAoA] o] 3k AE StAa7FA] AR FE flo] A EE AAEo] wiXFER, E5o] A
A ST

& Eo], ox==(131) % NAE(133) Alolele f7] HFT olgdl, AT olss Hut ddsA Y]
93k, AF FYS(hole injecting layer)olut, AE FHZ(h 3
7 =3E p¥ AT Tl 9 wixE A, AT T4

Fom wAHE ¥E PR A 4 otk

¢
ol
rlo
td
rin
>
z
)
NS
N
=
-
(i
of
of
i)
[>
u
>
o
=]
g
jm]
=]
o
wm
z
il
o
oo
o
£
okt
ox
N
of
ol
i)

o
¢
o+
-
o
=3
Z]
o]
o
=
o+
—_
=
0Q
o
<
@
-
N—
2

Ao W2 f7] dg FA] FR](100)2] HEJH FY(active area; A/A) S A3}
5 4o A= dE|B gF AAM fAsE sfasS EAEIT.

T 45 Fxshd, #7] EF FA AA100)= = 1olA =AIEE vkeh o], Al shA(PX1) B A2 #HA(PX2) =
A

[e]
Bosa(S6) 2 shtel AA A Sa(SRE TEE, A4 AN Ha(B)E FHAES
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[0088]

[0089]
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[0092]

[0093]

[0094]
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FAAG, FAROD, AL HEEXDANE H5 FRo] A4 AH HAGR), $5 T 54 AE (S
G)7F WA, A2 SaPR2)ste] AAM Fdel A2 BAa(PX)Sh TR FA B (B WA A
S8, A2 PRI P ALSLEDS TR A A A7 A0 35 o] 7

MB Bk (S6), -5 skl HA B sk (SR)7F wiA E T :LE}L} A1 A (PXD) 9] - B ek A ek
Al AEH A A/A) ] BAAI A sk sFaa(PXA)S] A, skl A AR ﬁV\(SG) =AM MB 3}
2(SRORE vijAE B AdRel A M B 8k (SB)7F ufA] E ] %}'*‘EE}. =, AEHB F9A/Me FAI 3 sk

A A B BFA(SB)7F vl A Hofok g shael e HA AH SEA(SB)7F wi A H A =

WHodbgo] o AAlde] wE fr] @3 EA ZAX(100)E AR AsE dFsE Al 3FAPXD) 2 A2 33A
(Px2)E =Egatar, Al 3k4PX1) 2 A2 34&PK2)E 5 HE 34, M AH 34 D JA AH 31402 ¥
gaie), olwl, HA MB 3iEe Al 3APXD) E A2 AaPX2)d & FHHd. o] o Aajefof u}
fr7] wd BA] ZA(100)= el sha el H4 AqH sA g A 4B s} F ool e}, A3t &)
Ag} TI_O].}; ;d/\u ;qa §].)\7]. o1H Eﬁ’]—g] = :[anzs}og;yq o]l o JE} Eljx_l xc]oﬂL:_ _T_I_SH/\O]-E :rL“:.ﬂ_A]
AAA F Ayt g3 ¢ Aok e, f§7] #3324 G (100)E st Qe Al sk (PK1) 9 A2 3t
stavt SAa(PX)Y FHoE XX

o ES, 7] g EA FX(100)+
toz2x, 34 g Al B g

i
d

o rﬂlo }'>'
N

>.

£l
338
EER7F AR A RIS R WAORA, 53 49l A
Q4G FHow WPl we wast el )

=)
==
Ny
ook

>
o
lo
o
u
Nv
Lo
S
o
ol
=
Y
L
it
>
ro
i)
rlr
i
L
i
%
o
2
oL
>
i)
4
%0
rlr
folr
_E
_E
¥
o

e
o

Aleflell w2 F71 %‘% FA ZA(500) = —é 3}71 %’4?& e ‘“é‘?i‘iﬂﬁ}. L= 5l
Y (

of W Ho r
to N,
2 e
o o fo
T
K
rir
o
—_

9
o
>
i
:(o
X,
2]
ot

)
>
=,
>
i
N
=
S
>
I
o
[N
o)
o
o
=
)
S
>
[11

shanof g °é°4«1 HHed A

ki
o

il
X
PN
_O|L
1%

e A B 542 (SB)e] WS Al 3ta(PX1) 2 A2 3Fa(PX2) ZHzbel )
3A4(S0) 9 W wmo A, dukdoz A MB 3A(SB)2 4150
]

A B Sk (SR )
wjoll, A MH Ska(sB)e) g WA w7

2 A ol
1z Jo
>

=N .

o

B

2 i
Z

=)

I

A% 5 gk,

a9a, AR SaEe] WAl oo @gEE AL ohm, Al HA(RXD @ A2 HAPI FHHE AN
o) FRU Aol ek AeE, HE, L £Y 52 WEAY 5 YRS A Hae) wae Jolsl g4

9 S gtk dF S, §7] W HA gHe] MLEZ WEA7)Y] S8 B4 AR 5a(s6)e] Wil F4
My Fa(sB) EE A4 AR sasre] wAng A 4T 5+ v

=62 E el m ouE A wE f7] wd B4 FH600)E Aysty] A% AHFH gHmolrt. =
6ol =AIE 7] W A FX(600)= AE 3phe] o] 9l A& AQstas & 5o EAE f7) 3

FA A (500) 9 AR, ofo HiFh F&H A ARt

o
o
2
T
ot
B
L o
oft
£
i
e o 2
:i
§
lo
ot
fluj
)
o,
ot
o
[ r
T
x

o

=, 7] g ZA] X (600)2] AA AME 34 (SR), =54 B $FA(SG) 2 A MHB A (SB) b AEB
U gele A AAE JlEe® &% diFelth o] A%, §7] WY EA FA(600)E A%
o]

FAHOR, A7te AR BHaE FASE 7] BYFEE AD Hx U2 )T njad, dE S
PMM(fine metal mask)& ol-83fo] e Zahel 4 itk ANS ghe 24 Fejolmz vjad 23 4 %
el Sj3 Al AAAY E31 5 e o] A, A7) dgel SANS Gelol Fold F glowl, 24
4 ANEsk Wold S ok, 0% WA S8l vhaa F3 FReNA Fe 54 Wgow FAD 5 9l

o

RSl AT delol Slgelol el Ha, Ae AT delel @Al Wl AT 3o

o et o] A9,

7} 9w gold QgEel walstel AT el @y wyel wAW & vk AN AT Gl WFHw,
F7) wgFol AAA Aol FHEA R, NB HaE] AZ FHY F Aok ol A, An i)
ool WAl Aok W, A sAh O1F 84S 2 A%, vhad 23 FH6A Alle] AAHE
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[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

FMMe] 7R g el = sHS
el 71dste] ks, FMM 7 g9 Wge Haskd 5 v, mebA, vkaa S gAdd A 2Ad

A= MB skae] E¥EC] HasE S Qv

a9l3, E eAME HE skt 989 84S U, AAAY, 924y 2 4948 53 e dE 0
FE 7H 4 Qo

ool T A]de] mE {7 $F FA P (60009 ME SAEL UAHAALS A ER, IS o] &3
Z2 oA RNl AT el slelAE S BaE S glon, el Wy Haskd 4 gonz, F
i_‘l— %L;gg] xguabﬂo] SEAFE] 2= oh;]__

7o R owge e Aol mE f7] W wA AN (7000F Agar] 9@ Al Werelt,
7l BAE f7) wH EA AR (00)E AR sae] WAkl AAzEe AL Asen: E 5o EAE §7)

W A A (500) 9 sdskRE, ofo ik T A AT

% 7& FEW, 54 AN R0, A4 AL HAGH L Y A8 FaAEHE 9 YF0E PPz 1
A Z

PINe] A1 oo 27 2 b2l
Mo, RS AT G Abolol ZH7e]
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