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o At @Ele] mAA(100)E 2 5o Anshd, mAA(100)5 2 (20009 F-HE] Aels F5
SRRE= =EFFE G 28 haa gEd o flon, 2920000l F-AE Fol =E5UF AAE 5 9
o
Zhel mAA(100) 0= ] whaa sE(P)©] 6“*54&1 hbel whA=(100) 003 Shbe] A(C)o] FE 5
shupel mhad A(O)E ~rEE g gadde] shdel ded 4 vk, gk AR 4T 9l

, k2 E(100)E % —Zrlx:_%(electroformmg)gi A" 4 grk. w2 3(100)E IWAAFI &F 1.0 X
/C9l <luk(invar), ok 1.0 X 10 /C <1 %9 olu}(super invar) AR % gltk. o A=A ub2=(100)
GAGZAGTE wlg- w7 wiEel oyl o w39 ' FAge] wyE St Ao g OLED

oxo N
s Jfu 8]

—
o

iy
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[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

S=50l 10-2342736

Azl A 9lolA FMM(Fine Metal Mask), A%=-9- wk=Z(Shadow Mask)® AR&= 4 QAth. o] e, FHFol] &
= Askgro]l A4 @ WA st SF TAHE FAshe VleEe] N & adshd, rk==(100)=
olrtt AWFAFTF oF T UAND), UA-ZLEWNI-Co) 59 AHY = vk, w=A FAE °F 2m
WA 50m FE= F4d 4 ot

Y200 & el HEA00E FAAL = A PAAE. TAY00)E Asld AFAE 2 A
L PelE Bol, b 3, A2 BF(AE S0, A2 WP o FAHE od wANE LAY 4 vk,
SRl ele] BAEE XA (200 Aol SAL007} ¥AE TS FAE F ek

Y000 N AL G, AAE FP) BT ZAQTQIE £FF 5 A T ZegRl
0 d¥E FF FUY + Atk F, HTY ZdLT)E 3 9GRS T3 £ vk =z
0 o, el FERE, Hebr 5o 34 AAR 74 4 gon, duge neisel vaash
& ABWAGSE A A, G A, WA, A-REE el Ade FAa o) Bk, o) 4
Se maed (20009 FHRsS) BT Za(210), Fhad A AER (2200 XF 488 & v

olo] Hate], (2000 HF9 whad A JA(CR)S FHIEH, HFE Zady(210)0 AAH= v
A ANER(220)5 F3E ¢ vk, mpad A A ER(220)E vFAI(100)8 v R AFEFoR FAEH A
v, 9o o @A IS ARgste] 349 Aok =9 U}*i A A ER(220)= BW] AlE(sheet)el
golA] zagtel, od F& B HF wpza A GRS FPT F, HF 431]0 F(210)0] 914
4o, EE, vlad A AER(220)E FW 1EE HFE] ZHAF-(210)0] AT &, oA Aol
W, oA 5 B8 59 vhad A 4GRS I &tk B wAMdAME mkaa A AJER(220)90
WA 5o whag A G (R)S e F, Eﬂ‘l“_’q ZHY AR (210)0] QA RE T2 AAsl] A si,

a3 Al AJER(220)% HFE AJEXF(221) 2 AL, 2 8= AEX(223, 225) F FHo® 3B Xl
FA49 4 gk, HEE AER(22]) © A1, 2 I8 A EXR(223, 225)F U3 A EoA] FIE 7 RS
A3t | o5& A3zl AR FAHET).

HFg] AER(221)7 AdA oz HFE Zady-(210)0] 722 5 vk, wabd, "FE AER(22D)E H
T8 ZEAF (21009 d-gate digr A ¥4, AHE 34S 7 5 T

E, AL s AER(223)= AL BFOLE o 9F 349 5 gtk Al 2EE AER(223)% 4
A FER FAso] ol e AEF (22D AdE F Uk, vhAaI A AJER(220)7F 59 Al T2
EAEF(223)E Tt B, 44 Al aE AIER(223)= T AS o) slo] iyt

B3k, olol] Hate], Al2 LEl= AJER(225)7F A2 H“‘%}( AE ) o

ER(225)F A4 Fuz JAguo] gko] HFE AEF (22D AZ=E 5 Ak, Al = AJEF(223)9%
A2 2= AEF(225) AR 4 uxbE k. mkaa A A ER(220)7F 559 A2 aRlE AJER
(225)2 ¥osb= 49, Zzbe] A2 2= AJER(225)E B53 1H4S o]F= Ao] uigrz s,

2 d% d4E = g, A2 2= A
5

s, A1 ae= 1 N(223)5 el AT, A2 TRl AER(225)5 bl AL uaz Q)] 270
Wb FaaAY gelg - sl

1 28l= A E
de)
&

a}

=

(223) B A2 IS AER(225)% vy A, o] W] s
© ALY, BANNET ge A4E B3, 44 34 59 5 Ux, W, 2Ae 2ol o
gl R ERE ety

% gtk w| e dold 2wl
o AL 5 . HFY TR0t

42 2
i ogh
OL

n

B2 Z el (210)9] FA= vhaa A *1E‘j(220)ﬂ E”ﬂ
L4 (200) 9] HA FAdE FEEhr] witel

%
g
5:

By
_‘
g
L

N
N,
fr
oft
ox
it

npag A A ER(220)9] A9, AdHoR FAE ANEE AxdE T
2 AN F718E A22600)[%E 14 Fx]17F vh23(100)5 E38te A2
W2 T YR gkolA W mlAZ(100)E AAE A A FHIL o]ee
A A ER(220)E HFE ZaYH(210)9 FARGE $FARE, whA~H(100) B ks
23 A AEF(22009 FAE, oF 0.1mm WA 1Imm =2 F84d + AT}
(223, 225)¢] Z2 oF 1~omm AEE P 5 9.

W OLED 3}
Al Q).

e, vz

-
—d
Ho

32 g
O

4=
W R
‘0
2
et
S % @ i
— ™~
Z 2 o
o
N
P,L
O
o
=)

RS,
Ho
N

1
o
Do
u
)
I
>
m
4

HHo] AEdA HFE AEF(221), All, 2 2= AJEF (223, 225)7} HRfdte 99S ALste], H549 v}
23 A 99 (CR: CRII~CR56)°] Al&E 4 dtt. v& oM, mf2z A JA(CR)olgt e, ®HFg ZH Y
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[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

SE50l 10-2342736

21009 FF GA@NA HFE AER2D, AL 2 TPE AER223, 2257 Afeks 99 A9,
W g9 ond & o,

of wAas A G (Rl wF~=1(100)9] A(C) o] Wegel weh, AdHoR wig AR (P)& F3) OLEDS] 3}
27F SRS FRE olgd & QU ", dzdglRol el viaa A0S AMEE Fe] Hag ol
*Moﬂ SR skl phaA (10009 Shte] A0S sk mhaa HE(P)Ee] d4E 5 olnh ®
. il phaa(100)7F me) A(OE Fulsha zzrel ()] Ze 9 (200)e] 2ol A G (Rl HlS
?:;} T olon, mhAA(100)9] BEe A™E flaiMs A vhaa(1000E AFE Fark gla, sl A
(0% ek W4 pk2=(100)7F vhgha s, mi=, ZE1(200) 9] shte] A G (CR)ell H52] A0
7= shel shAA(100)7F e R A o] A%, BEE A™S SeiMn 23 Are] s 4

(05 7M1= mk=A(100) 5 "sshs AS e & A,

r1r

Ze91(200) Hgo] mpaa A 9 (CR)S YISk, Zhzhe] mb~=(100)= 242 ehvbe] mp= A(C) o] w2
3 A JA(R HNSHES F2d 4 vk, Z7be) uhAH(100)E E#?A nt=3 S|l (P)o] FAH ml=A
AC) 2 wkz=za A FHY gD 2O S A mhaa #(110) Fiel dE, & 8 Fx]E EFE
ATt HH D)= u}*ﬂ 9(110)vh& EgFatA, mi2=a HfEI(P) Y TrA}f& Pyl &80 Yr| gee] A4
d vtag 9(110)S £ 4 O’E} ka3 A(C)2 ZHA(20009] PR3 A FH (R WSk,
(D)9 ¥ == HAR7p = k=3 A AJEF-(220)]o] 2= 4 9tk eold whek, wh2=3(100) <}
T (200)0] LAY F2E

:rL
LT A wew,
15-(21

=
1:19
~~
N)
=

r;‘ﬂ

H2] 2 d-(210) 0l whiaa A A ER(220) 5 F-&eto] AlxshA %
i, Eﬂ—rﬁl Z 4H-(210 of B2l ZedF-(210)¢F LAQ = T2 E AES
(223, 225)° W&]le 2wtz AT ZdS ARE s v, olHd FHe T o= e wis
2 A GRS Eedet, vpaa A AR vAA(10005 WA Zed dAY vxas Axd 5
A k.

=

olglol =, Tl IAE vlAaE A X3 A e A,

WA, =4 92 = 504 AEd ZA(20008 AT F Ak, & 62 B oae] A AAdef wE xg <l
(20009 Az AAS Yepd= 7H%FEOM.

T 69 ()& #=zshd, BT ZddF (21005 AT, HFE ZHAF-C1I0)+ T3 99R) S 283 AL
7z 5 gA4d 5 dr

oz, = 62 (bE Fxsd, viad Al AJER(220)5 Az, via3d A AER(220)= AFed &
= 99 9 ¥4 TS A}J‘lo}ﬂ HHe] ANEE Az &, HolH Aoy, odA & T3 vfam A
FY(CR) HFES AAAN wg Az 5 Ak, B HAMAE 6 X 59 vk23 Al A (CR: CR11~CR56) S
P AE d2 Eof AWt 579 Al 2= AJEF(223) 2 409 A2 = AERF(225)7F EAT
T AT},

ggoz, uam A AER(220)E HF e ZAdE-(210)] t<dt 4= k. teA 7= FAANA, npaa A

S 0

5o
ER(220)9) RE £ AFFLFOFe] shaz A AER (22008 BRI B FH b AEY(22DE
o ZAARQA WET A, F SANE ofel LARLE 6 ()] AR, 1ILARIE vhd
A AER (2208 F3 AFE F Avk. @A, RE Fol ol AV 5 PP ueh vhad A AER2

o1
0)E A (FL, F2) & % ST},

ER(22005 HFE ZeAQR(210)0] tigshd, mhaa A AJER(220)9] HIFE AES
T dth. A A A ER(220)7F HFE] 2/l (22000 dastA FAd
= Aol wgkAsit. &AW e ZeAQlR(210)9] BA R E Huig 7zt
Al F@atofof HlFE] ZYR(210)h vhaa A AIER(220) Atele] BE F3He ARk Fola WAAYS ¥

T #Hel(line) e 23(spot) FEHZ AYE + glow, vhaa A AE
(220)¢F A3 AHAE 7P EFe] ZA)A(210)9 PR A A ER(220)5 AR Adss mislAz 2

_i

% 7e B oagel e AAdel ne Zege Az B4 dehhE Aweld. = =
GRS FUIF pha A AER20)E WA AZsH 65 T 2100 FHsgot, ® 79 A



[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

S=50l 10-2342736

o= "HHel ANES HF 2 ZdldF-(210)0] F-23 Foll, viaa A G9(CR) FEe AT

HA, =60 (A, T RS £33 HF 2 ZYdF (21005 Al

geon, & 79 (% RxIW, BT TR 10)el BRe AE[FYe] thai A AER(220)]E o
$8 4 k. TRz A AER2200)E obg vhad 4 G0 FHHA % B geol. T
ool mhad A AER(220)9] BE Z& QFFIFASte] whaI A AER(220)F BRekA A 4
B2 HEe TR 10 B3 & Utk @ SAHE od EAE[E 79 ()9 9, 1-¥EAE] v}
23 A ER(220)E Fn 94 & vk, S, BE Zo] ojleh, 9% & 4ge wel vam A AE

2
(220 E ANH(F1, F2) & %= A},

thgom, Wi A AER(220)E HFY TR 21000 feehu, e A AEN(220)9) BFY ¥
LA B 4 vk whaz A AER(220)7 BT Ee)R(220)0] AxeA B 5 9

R

2 Mk o) vAgatt. $HME BTy LY (210)e] wAZZ HAvid 7HgA
T Q)R (210)9F vhaa A AJER(220') Abole] BE FHE HUIF Fola UANE k¥ &
QA \h. SHO) FES @ed(line) EE 23 (spot) FEIR AR F ov], vz A AER(220')8}
TAF ALE AT HFY ZHYF10)8 mhaa A ANER(220)F AR ddste dAAt 2
2

»

Uesom, &= 79 (b)E Fxshd, Wie] AE[HWe] vpag Al AJER(220) ] vias A G (RS ¥
gk oA Aoy, oA & Fal vk A FA(CR) T AEE AZG upet v A o
(RS FAT = . & HAAdAE 6 X 59 vk~ A JH(CR: CR11~CR56)S 43 AL o2 £
Btk v A GRS FAsHA HH, ElFE TR (210)9F SR (NE Fitol Bl A ER(221)
7b Ea, 5709 Al 2= A ER(223) R 478e) A2 aE]|= AJER-(225)F 7RISk vhaa A AJER-(220) 7}
749 Ao

T8 ¥ odtge] o AAde wE nA23(100)9 FHEHE YEhe HuE [E 89 (a)]9 Fdd
(b)] % wk2==(100)E Edo](50) el e el dHE[% 89 (o)l& =
Ao wE Edo](50)E XU (200) ol ZH st mf2=3(100)E =Z#A (2000 A
= A HHE[E 99 (a)] ¥ SHHE[E 99 (b)]E Yehdh. olstelA e, £ 3
Azd ZHY200)°] vk~ (100)E F&ste ddo] FAged disiA At

p=R

S22, & 89 (a)& FF3IH, 559 niaz sfE(P)o] FAFHE v~ (100)0E AT & vk, wfiaa
(100) &= H59 mfxada s (P)o] FAFE vixa AC) H w23 AC) F9 gr e =33 + At}
Hul(D)= A0S Al vk 11}(110) Fged di-gatar, whaa #H(110)vhs 2FEAY, whaa HE(P)
I FAe Fele &2 g d'e] FAFE wiad w(110)S X2 5 ATk, ¢RI E vk2=E(100)9] H]
Falol t-g3te] Hul(D) e I5 == ARV 2 A (200)[vk== A A ER(220) ]9 FHE 4= g, AFE
= WAeR Qvl, 79 Auf AEe] wAF(100)E AT 5 Tt
T &= (cathode) = /\}J‘lﬁ}% E 3 (mother plate) A=A AAE A&, A AD=ZA,

§*JEM J& g haL, wE Az el

PR
i
= 23

o HT oot
b
8
-
2.
=
os]
o
o
=
o,
o
—
=
N
N,
i
2
]
_hl ME

srEol dE 7}%*301 w=al, 4
=
o

(=, &4 ﬁ?iﬂ

UD F ool xwatd sag FAstcd Qo1 mEw % w3 Au(rhad AEEP))e] $Ede shaol
ol AGFL vA 5 Ak, PN, AES vhaI) AE FE S UK F4me) 271, FHeAE 30me
oA 212 Y48 # YoBnE, fum 2719 AGEA vhal Y Aoz A 2 FE AT YR

AT Ade SFANAY AT AARI ANAE MG SAIE, BER 52 AAN) A% 37

Ql &Ae] dd 4 glom, o] AN A ARTE AE= §o E o Ade] fid £ 3t



[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

A Aol Eoli= 10 /em o]/ AEE EFo] F£3E 4 gy, =g Eie] AAd FIdE f£x 9l
o, wshol W BEAT #=3dE £x Q).

=3E gA4dg Ao A9 Aol 7] wEel, AF =T Al ¥ AFAA L3 A Pz <l
S #det = [vl23(100) ] 0] AAE 5 = oldol Y. #Yd =aEs B Axshe Zdd LAY
kA~ =(100, 200)= OLED 3t4¢] 3d +£55 g2 /HfAE S AA, MisE F7F TA

i

o} =ae] TS A3 (Oxidation), &3}(Nitridatio
dAdis LEHAZEE AEStY] AT 55 3

ol = =g v==(100) 18] Azte] WA Ho], Zgute] sjRl[vix=a AP (P) ]S

vhag sl (P)e] & 40mE et A 49 F dar, vk2=(100)9] FAE oF 2~50m= F4E ¢ Uk, =
Ad(200)0] EHF mixag A GG (CR: CR1I~(R56)S FHletnE, Zh7he] wmpxag A A (CR: CR11~CR56) ]l
&5t vz A(C: C11-C56) S 7FAl= vF=A(100) % S5 #H)E 4=l

A, vlA(100)E BT Ay e Ao wxp(115)7F 4% AS EHo® . HF e gl
of & & Az, gul(DM) FEe ©AH(115)7F FAE o], vhaa AC) FE9 whaa wH(110) Rk gk
AE 7HE 4 Aok, &3 H=0B) (= 11 Fx]9 A71E5 188k, ©A(115)E oF et 22 7|2 ¥4

2 4 Qg vla3(100) o] ©2F(115)E A olf = = 10 ¥ = 1194 F&3hh.

Ph2E(100)9) BlFE O] AR Ei drel @x(115)E FAshs PEe vaA(10008 AFEFSHs AAlA
FHFAY, AFEF T FHE = k. WA, AFEF AN SFA(ER) 9 FFAE I o), npx
A(100)2] A(C) F-E3 ¢u](DN) F-&ol 22zt Aolsk A7|AS A7Fe 4= k. tpA] @), wpazm AC) F

=
wol o 4@ A7 Azksha, GulON) Fel ki 4714 Ak Tl Aot Gug AFEG 9
[¢) =

Aok, T2 A7Ie A7IRS A7bskes W g, SSAIsk Al AE

ox
o,
o
o
X,
2
2
ok

2221(100) ¢ A(C) Fol A s=AeE FFAL] AES 7PEA ska, HrlON) el 3

A8 e BA & 5 gloh. A Alele dFA Be 59 g9 25s FA4ss e 8

5 gk, mE, AFEF Fo 4 47, A4 A7 mE dold 47 S W o] g3te] mh2(100)
L= %] 3

o] HlFElo dF =

geog, = 89 (o) FH=xsh, nt23(100)E EFol(tray; 50) Aol H&E 4= vk, B AolA A
ul2=F(100)E wolo] Edo](50) Aol H&Ed 4= vl E#ol(50) & vk (100)E HHS A Hared 4=
EF, 33 A4 Aol uEAsigy. wpAA(100)7F A2 HFGs A AFE § A=E EFo](50)9] A

Erhaa00un 2 39 39 5 Aok

-z
o
0,
=
a
i
oflt
oX,
i
N
X0
ul

ST Rl

™

o rl i ol

Ede](50)e] A el wkA==(100)7F 74, FEglol WA BAA FHHE=S FdrE, A7E,
T o8 v AHVIHES ol&ske WS UHAE Edol(50) LWl wdeA AHVE Fi=dt
I

Weltk,  Ed, AAVES ojgshe e Ede](50)9 AEE EE Rd =l o A
S A7Fskar, Wk (100) 0 %= HSHS QI7beH AR 7IZF frEEo] uh22=3(100)7F HH A HAHA WA 2%
HAES 7 Egel(50)9] el FAEE Weltt. Ar|EE o] &t WH2 mh23(100)7F WiAE E
#o](50) Wel wjHelA Eo] S o|gEte] zrjFozm mAI(100)E Fol o]EshHA =
Woltk, FE o]l &stE W Edel(50) wixE w3(100)0] ddA EfdtA] F FAE o] &35t
o] nt2==(100)8 Fo} olEstHA B Wioltt

it

Efo](50)= oA F(L)ol F3d = = AdL = Aok, Edel(50)= 2 (glass), A (quartz), A
gtolof(sapphire), LFUILH(ALOy) &9 #olA Fo] Fadt= M-S EdFste], Eo](50) HF-ollA wolA
(L& ZAFSte] #olA &4 (LV) B o® m=3(100)5 ZHA 20000 H=AZ = A dot.

o, & 99 (a) B (b)E FEsW, vk2=A(100)5 Z#HA(200)9] skl whazg A G (CR)ol H&T
g Ak, w2=A(100)7F el HEE Ede](50)E FFaL, Edel(50)E ZalY(200)[EE, vaa A AJE
F(220)] ol 2Hdke AoR vh2A(10005 ke A G (Rl HeAd 5= k. Eol(50)9] AAE
AefstaM, dvld& Fel waA(10007F rhaa A G (RO tl-eshsx] A = vk Ede](50)7 =
A (200) (B, vpaz A AER(220)] Aol 2RE™, vbA3(100)E E0](50)9F Tl (200)[EE, whx
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[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

SE50l 10-2342736

LA A ER(220)] Abolell wiA EEA, Eo](50)l ol&l 9h=E S Slvt.

W, Y AAANT)E (2000 Aol ¥ WA FE Qe P AAA(T0)E T HTF(210)
o F¥ 9@ Ul Bold AEe A/E 3 Fw Y F Atk EF, HT AAAT0)S] FHHe|
ovham A AR08 B89 dgehe 498 ANECIEAe] 94T S5 A o A9 dvd A
ER(221) % AL 2 TEE AER(223, 225)7F AAFA AAAA Hel, vha A AER (22007 BE 2 1
44 5 Ak,

SH- A XA (70) = wh2=Z2(100)7F HEFSH= U}*i A GA(CR)e] WHWHS e & v =, e AXA
(70)= vtz A ANEFR(220)F 45 wFoz AAste] wp2=1(100) 9] F-2aAol A wpazm Al A ER(220) 7}
s W R A= AS WAT 5 vt 19Jr Ao, B AX A (70) 9 Edo](50)7F T Wi E = W
o m3(100)9] HFE E ZHA200) [EE, viaa A AJER(220)]15 FASH HERZ, wl2~3(100)9
Ad Ae7t ZEHRA g A2 5 JA "t

[i3 =]
=
3

B oo Eo](50) el mtAA(100)E FEsla, EFo](50)E ZY(200) Ao 2HeE Ao R nlaz
(10002 Z# A (200)9] vla= A FA(CR)O g g0l SrEER | o] A ulxa=(100)0] o

AFHE AhaA e AL 5How it

E9 (20009 TR A AER(20)E S FAG A7) R, vhaz(100) Aol A A= vk
2 A AER(220)] FHo] MW, vhaI(100)0] FESE gl vhaI A AER(220) D TR A Y
(R 23 So] olEL WHAY F= Arh, webd, shaa100)0] FHS A @ AR vhaa
A AER(220)9] Ph=(100)9) FHE Fasor @k, aelshel, Hha(1000) FsA el Wy =
#191(200)9] 4 (tension) &% AHgahe] ZeQ)(200)[Eis, phaZ A AER (220012 WHAIE AL P

T A Hr

ohik, wha=(100) 0 LS ThebA] @ Tl d(200)[FEi=, vhaa A A ER(220)]ol] FAAA Zed UA
g waAs Axsta, o] ZeAY dAG vhiAE sa SF A AR W F7RA AVE B 5 A
oF 25+45C ALONAN FAH = a2 FAHNA vh2A(100)7F 2% Aolwrd d4F st Aotk <l A

v/;\—— -1 [e]

de] mpA(100) 2k stejete, st S22 E971E 63*%}7] A3 10T B &% Aol wat oF 1-3
ppm SHEe] Aolzk W 4= gtk oE Bo], w2F(100)2] F Aol 500 mm A, oF 5~15mykEe] Aelrt
=old & sk, e, wkAaA(100)7F Aol el AAAY, e (200)014 s E el sy FE
= T WES doyuA HEP)E] Ad A7t AA= A0l RSl Hrt.

upEbA], 2 o] ofd olHTh x 2
(200) ] wh== A G (RO g3k Fad
SEDAR Fofl wh2=3(100) 5 =&l (200)) -3k F-2ghehar xd e},

Aol A, whaA(100)0] AL AeA e A, =g
. B WANAAE B4 dele erg Al LEw 4

& w2~ =(100), ZHA(200) 59 74

5% % & aage] A, rkaz(100)9) 3 B4 Fol
FRRE AL viE 5 Ak B4 9L AME A el FUY £ Adw, e Fnd 8 Ao
gk, "All 2=t e ZH9 dAY w23 E OLED kA FE Tl AREE o, A FF T SRET
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