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INT, tf7*S®©ftJiiifi®£<fcac*Hiiifi®lC®IXyJPX^Ste^ti^o 'XIZ 

s W> 2 ^ V 7°XfMS 1 4(CJ51NX% Hi ^y~?JL 

isi 2 ^ifun&^v e>yjpi^ite£ti£o d*uc<fcy, 
^ tl/cM ft H A ^tl50 

[0063] ^Jl/ftJlfiffJ^IfMS 1 5 1C&INT, 7^>£ffllNT, ^7^11 

WB^U£ bXl&s 

tc£X t£i^b-tz 'J r> Affi£#OT. ̂  U -IN P, ti3o 

[0064] IlilN-c, £1 #'J v*>n.Ij|£S 1 6JCd3lNT, £^1" 

i5=?7.wfo<bm±i£mtfmm-$tiz>o wji^i^uTtt, 
/c^x.^1 m 
WI2 7')' 7°I*M (S 1 2, S 1 4) (Cfc^NX^i^®(C^L/cdrX 

[0065] &ic, {b^3i{biss i 7££INT, 

«±) U 7A (7 0%) tmm+ h U 7A (3 0%) £©;! 

^5^^:3 0 0°C(CJP^L, ;Fb^;§;S^^s f 7XlfiA^3 0^1111^ 

tl'So 

[0066] IlilN-c, £2#'J vS/nIgS 1 8JCd3lNT, £^1" 

ti'So 5JfHf 
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M1 L T lis tc£?L IN £ ft 

±ifbti50 Mi^®ttmM©¥Jat£^-r£c:£ 
tftSo y$/iLXjgS 1 8©M&£PNffl£^lN-ctt% H9fr£>H1 

1 ^#ILti^t§o 

[0067] /^(C% S 1 9(C^3l/NT(is H "7XS^JxCDjSJii^Dii<I3<£ 

*»©M5Uc£;tt 

^±©<£9(C|ij5££tl£o o© 

G^#e>n 
•So -tjZECD t. & y s ^f^TvSfel G il <h (Cj: o Ts 

^3lC^T1f^§S&&te1 OA<fe.tl50 

[0068] HI 9 (i% HI 8 2 U ^ 

f<!i®^"e£>£o ii oti, i9(c^-rx-x$i(ovpv^/c^^ir®H"eS)^ 
o H11 His HI 9 X^&W-^tt 
^tmmmxfo&o H9A^H1 1^#ILT, £2#'J vS/nljgS 1 8 

[0069] H9(C^-Ti;9(C, 2 0 0 tt, ±£Sg2 1 0, ±ffijgA>y K 

2 11, TSI2 2 OfccfctTFffiJ^v K2 2 1 ^ii§0 ±^2 1 0 £ 
«t^i2 2 0(i% Brntmrnzmtzo ±mm^^ K2 1 1 
12 1 0©T£I2 2 0(C^^1-^iy (i)7^IIHy) ©T®(Cg*£ftT 
IN So K 2 2 1 &, T^I2 2 0©±£I2 1 0(C>tfft-t&iy ( 
^7^iii) (D±.mzmm^tIT^&0 ±^21 o©T®^i;t/T^ 
2 2 0(D±m$s mmzWftXfoVs mmz&fa^izmit&o 

[0070] ±wm^v K2 1 1 fccfctTFffiJ&^v K2 2 1 i)7XSI©M±i® 
^m®wji-ri>fe«)©iJDxgp^-es>i>o ±wji/^> K2 1 1 
v K 2 2 1 tbXtes fctXtttf'JOlstymtDXOji-Pyty KtfffliNp, 

tl5o TSI2 2 0 ^ttlPD-f K2 1 1 ±5ffjg®2 1 

2^Mt5o ±^2 1 0£tt[p]-r£"FffiJ&Kv K2 2 1 <D$tmZ. T5ff 
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jg®2 2 2«t^o 

[0071] m 1 o9(c, ™jg®2 2 2©±(c(i, Brntmrnzmtzw 
mm®** U 72 5 0rffit&BBS£ft£o ^rt'J72 5 0(t *ti£©R7L£ 

tt§^2 5 1^ U 72 5 OCD^JilCtt, *ti£©P||^6 2 5 

'J 72 5 /c <h x.ti'6 5 0 /J, m T&£0 

[0072] i)7Xli1 Gtt, M2 5 1 (Cf£tt£>ft/cR7L©^C|BS£tl£0 ft 

MfJfelJDIiiurotf^StSI /c<h;U£8 1 0MmT&£o 

ffi2 2 OCD^SPlCtt, Ht>^r7 2 3 OtfWLttbtl&o T^SS 2 2 0 ©Jiff 

gPlCtt, ^>^-tM>2 4 0^>^T7 2 3 0£|H$fl)|*lCsStte>ft£o 

-y-y*-?2 3 O©0$E$^C>^LT¥ft^^"^](Cfcs^T, Vy*7 2 3 0£<fc 

tM V*—f JU=£7 2 4 0 Its U 72 5 0 <£ y t 

o 

[0073] U 72 5 0^^>^T72 3 Ot^>^-t^^72 4 0 £©F^CSBS 

U 72 5 0©Pi^®2 5 2(i, Ht>dr7 2 3 0(Z) 

®®2 3 2£<fctM V*—f JU=£7 2 4 0©i®24 2 (DMl5lzm^t £o 

'J 7 2 5 0 (£, Ht>^r7 2 3 0£<fctM y^~i~)V*T 2 4 

[°]$E£ tl£0 it>=^r7 2 3 0 ̂ [°]$EiES!]^ tl&Z. 

tlZ£i X. 'J 7 2 5 O^mibt^bV-y^T 2 3 0©Jiy £4^1" 

*S o 

[0074] il MZ^t£?lZ, M®WJigS2 0 OJCcfcoT^WJiiJDX^ft^fc 

U 72 5 0©ftJl®2 5 3 ^:^7 7111 

G^CDF^C'J >^M2 6 0£^Jf£l±/c^IlT\ f7^IHGtf\ ±ffl 

K2 1 1 fccfctTFffiJ^v K2 2 1 

[0075] 1 U >^Pfa2 6 0(C 

i)7Xli1 G«to3Attl/c^HT\ ^^lJV^»,fillS2 5 3^f, 

1 Gtf, ±5ffjgAy K2 1 1 fccfctTFffi 

UfAy K 2 2 1 (DW[tl'So 

[0076] Hi INT, ±^2 1 0fc^t/T^2 2 0(Ci:^T, i)7Xli1 G(C& 
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15=? 7.S® 1 G©il 
±mmW2. 1 2££tfTfflmm2 2 2iZftm$tlZ 

o 

[0077] C(D^s ±IB(D<fc9tClJ y?W&2 6 0£ftH®2 5 3 G 

£<MlCft*}f3t!:&c:£lC<fcy, G0^)H^)£M^fcV,NT± 

K2 1 1 K2 2 1 (D)±fr%±ft%W$\t £ Z 1ifX 

ztilz£V, &S£-f ^7XSii Goiiaitf' 

WkM<D££M<Dm&%£ V ¥mzt£ Z t tfv $ -So 

[0078] d©t£HT\ 3 U i)7Xlft1 

G(Dmm^.m.mzttbx±.mmm2-\ 2t>mw&mb, ^7^sii G© 
«iy®i^®(C^LTT5ffJg®2 2 2»$fiitl.o 

[0079] ±5JfJg®2 1 2tf13=?7>&WL'\ G<D$iW<D£mmzttLT&&t2>ZtlZ 

J:y, f7XSi1 G®ii©ii®«?n§o "FW0S2 2 2 

G©Ml©i^®(cMUT®^-t3d<h(ci:y, i)7XSI 

1 G®miy©i^®Mjg^tl^o 15z>7,m& 1 GCDMi^® 

fcfc% f^] (<-5JFJii ft •?> o 

[0080] 'J V^SP&2 6 Gtt, BTLF^C&LNTS^ 

£ftTU&UJfcg>, ra?Ll^TS$E'r-Sd^:#"e$-So ZtllZ^Vs ^7X1 

^ 1 G®^I£J;tJ^I©±it®©jiIfl££ S>lc¥ifilcT£ 

[0081] 

2^'j GcD^mjfcj;tfiHiy£j5 

IK£1±\ i2^g«r>ali1 8IZ 

x If ® EFJfebni &ftt> ft & o 

[0082] **'JT2 5 Ot'J> ̂ SPfa 2 6 0 CDtfSt tt. ^7^111 G 

/c, 'J >2 6 0 (Dfalt tUT^7 ̂ S11 G <fc y fc^&AMSV^JSSP 
'J > 2 6 0 OiiffiC 7 D 

LC (Diamond-Like carbon) ||©ItJS$5tt;£[q]±^:"t±-SnP^^J^Ill"^ Z 
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lANo 

[0083] ii 2 

o ii ii7xiii Gcommm^mmt^o ii ziz&^z 
fittSljii Sill (iHB® 

[0084] HI 2 *f H 1 2 <£ 9 (<-% 2 

&©1f*6§S&&te 1 2 -D(D^v KX^-ry-2 1 

tti^i;9(ci3S^tiT^^o KX^-ry-2 1 If^lE 

M£W\ K (H^1± 

t*) tllBS^ tlTl/N'So 

[0085] 4o0|^-> Ktf2&©1f*g§E&&te1 0±£^gt£il^C&, 2o 

©I^Ay KAM &©1f£g§Ei^®te 1 0±^^S1-^ii^(hJ;b$xLT, ^-y 

W7y*>3.<DM&.tf2fe£tj:2>0 

[0086] Z <Dtern-St 

miZffiZX?*g&l K©;?±^tW££ 

njfeffii 
[0087] VLTIZS &f£VR<D%}W:%:&M.T2>tcisblZftt£?tcn— K7>P-KSti&£ 

<fc Xf* CDlSH (C ^ IN 'T U&BJ3 1" £ o 

[0088] P-K7>P-\*n&%MMt2>lZ$>t£i>), tk$tM 1 £N|Q 3 <h LTs &j& 

H (ii 3#BS) ©g^^cg-^VT 

l^n/cA'7^»3^lU d ft £ MtMlJl £JFM L 

47>t*mi£[stco t/c. ^«yi fc^t/^wy2,hLT. 

•S^f^TvSfel G 2 Us il ft^C^f^lijll^rfl^J^; btcMM,^4 X 

VZmitLtco dft^fl^T^Cft LT. K;?±0t©;?±m£3 n 

miU 7,0 CDHOlziift^: 5 4 0 0 r p m ^/c(£ 7200 r p m <h L 

Ts P- K7VP- K£ 5 0 0^0*#^ jUt" P — K7VP-

A >y K ^ => y i/ a ^ T'CDIt£.tt£:I¥'(ffi L /cQ 

[0089] P-K7VP- KiS,i^(CfcslNX, 0$s0|^^5 0 O^0(CgiJ^1-^ fe(C 
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A>y -? y :>ZLL/cfe CDd^^T^ MnnnCDqnqJtS^c>T§/c&l/N:fc 

(Dtbx r^Rij tnMu ®fe[i]^50 
y S/iLtf^U&lNfcCDlC^lNTtt, MnnCDFnW&^&fttctbCDt LT T 

RTJ «h¥y^L/co £ ££•—K^yp—K!iifc£a#y3lIU?T&l\ 20©iS 

tUC£i\T 5 0 07J[°KC£y^ 
brnz-D^Xtt, U°u<D°uWW£%:+MzWct*><D}i\;T T^J £%y^L 

tc o 

[0090] gt5©+MX£ UTtt, G©mi^2. 5^Vf (63. 5 

mm) CD fe CD /c 0 # "7 ^Si 1 G (DM-fa&s 0. 8 m m CD £ CD <h 0 . 

6 5mm©t©^|l\fco ^^[qllC^oT^7^SIS 1 G©0i^^CP^ 

£>2 3mm|tti/c£R 1 ^ilS¥,^^U T03te*/t>C 

P AV<Q 2 7m mCD^R 2 £H2g*pj^<h Ls H 1 g^j^iScfcT^H 2g*pj^£ 

B Lt u c p ̂  e> 3 2. 2mmmtitcmm%±. 

CD,<^ R 3 £rg^t&:S<h Ls "^"•S-tjZECDTtlMCDJWl 

[0091] 7*6^1^®^^FrSSO S A (Optical Surface Analyzer) 7 1 

2 0 (KLA-Tencor Cande lattM) £r^KNTMJ£ L/CQ ^7Xgi 

1 G^0$^W^-«^f7Xg|1 G©^t®£®lcMtfU 

^SSP^CD^7IC§5:^S7IC LfcJxlt^&<£t/i£SL^CSC^T^t®Mll'f" •& <Z 

tiz^iTs ii7Xgii 

[0092] WC#£#7*g^C£>c>Ttt, ^<ll£J:tfil<ll©2^©-fftfi© 

JI^IR]©^^© P v{g©9 t>s P o n m-e&y* it 

<11 (C a £ T tim © J115 [p] CD ifM t £ ¥^{it <h ftfty (C a £ t tim CD J1 

0 n mtfeofc (ii 9, ^20#I 

) o 

[0093] ^wy2izm&jj^x&mzfc-iTits ^<ua<fct^inii©2^©-fnfi© 
Jl^[p]©^©P V{g©9"^s PVi^$^©i^3 0nmtS)^ it 

<11 (c a £ T tim © J1 ̂  [p] © M ̂  t £ ¥^{it <h 3£{|| (c a £ T tim CD J1 
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n m-e&ofc (ii 9. ^20#1) 

O 

[0094] tt,mn i e>3 1 

Mttttiztes Jg 2 #'J y *> n 
xm&tB&T&o dtucj^j, 

ic, j±$$$y(ca#& u =>*sfe(ornateiz-D^zmmt&o 
[0095] (M0II) 

ii3it ft&<DMmiz&tfzmn&mui*miJ:7z&fa%m£tzmz 
12 TJ\ "J y :> a (C T 5§5JfJif JQI *§? £ 

i 1 4 (i, H 1 3(C^1"X I Vi§(C0tft&Tl±i;&^t" 

®T£>£o H1 5tex H1 3 (C^1"X 

m 1 3 ?bv'QH11 5^#RSUXs 

O^XlftB§T£0 

[0096] 1 mmmzmizmzij^ 

©ffeCDII[Z £V/NT lis &S'lH*i©lit£> £o 

[0097] J;b$X©MIHcfon^^^^^Sfe©ia^)i©H2/1-v'>) yi/iLlgKfc^X 

tt. M®W0g«2 0 OlCcfcoX^^iJDX^ft^fctlSIS^ R7l£*l 

^^^^^72 5 0(Dftmm 2 5 3^^7X111 H £ CDP^IC'J > ?gfl& 

2 6 0 (i1 1 #BS) ^jf^-t±XlNJ&lN^d3J:^2^'J y$/zLXgCD^ 

^1 G©M^)i©H2^U y*>iLlj|£S 1 8,h*@;if£o 

[0098] U >^M2 6 0 m 1 1 #M) ZfrffiZ-tttlZs X^Z&WL 1 H CD^HU 

K2 1 1 0±TO®2 1 2£<fctrRM/* 

y K 2 2 1 0TiI®2 2 2(CffJ±£ti£d<h(Ci:l<,U i 1 4fc<fctf^ 1 5 

(c^1-i;9(c, iD^xmfcl H(DW-mm%Mz&^Zs ±ffl\K2 1 1 & 

J:trFffiJ^v K2 2 1 
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[0099] dtUCi:<<,U K 2 1 1 (CffM£ft/cftI£4®2 11a (ii 4# 

M) K^ffM^tl/c|kiJ4®2 2 1 b (i 1 5#BS) 

& # 7 x ste iz & T &, »y a <£ t^imu © i it® (D JI ii P$ L tc y P§£B 
L/cy L^t" < ^•2>o 

[0100] t/c, i2<K'j«r>2il©^ i)7Xlil H©^t<U£il<U£J5fe 

±5ffjgA>y K2 1 1 fccfctTFffiJ&^v K22 1 ©it®ttH© 

izfo-ix&s L^t 

[0101] ii 6^f,i1 8 tb&flj 1A^3 

1 ^(DmM^^XfMMCDttlmCDMyjlRKDftft^TjktMXh^o ii 6fr£> 

i 1 8%&mLTs . 8mmomsottrnn 1 e>3 
7>Ste© T tlM©M (CO ̂  T 15^0^ 1" o 

[0102] ii 6^1-^9^ 
m^ntcttmtv tLxox^z&mz&^x&s 
L/cif^r^^iy^T tlw(DMJ5\v\(D'!frft 5 1 CD¥£Mit5 1 a 

tlmOMJjlRKDftft 5 2©¥^{LI5 2 a AVI*ftfc 1 5 0 n m^±0^/co 

[0103] £ blZs £ <fct^lHll© 2 -DOttlm (DMJ5\R}(D 1 , 5 2 CD P V 

fi©^, P V{[t;6^$^(Z)W6 0 n mtteVs itliy lZ&tfZ>ttlm(D 

Jl^[p]©^^5 1 1 a «h®iy(Cfcs^^TftM©Jl^"^](Z)^ 

^5 2^1"^¥^{S5 2 at(D^3 0 n m(i 1 9#10 0 

[0104] ii 7^1-^9^ 

ft/ciblx^y2 t. 

L/cif^r^^iy^Tfti©H^^©M5 3©¥£Mi!5 3 a 

ftM©Jl^"^](Z)^^5 4 ©¥£ML! 5 4 a^^Tftt 1 5 0 n m^±0^/co 

[0105] blZs mM&£X?m:M(D2'D(Dttlm(DmJ5\R}(D'frft5 3 , 54©PV 
fi©^, P V{[t;6^$^(Z)W6 0 n mtteVs itliy lZ&tfZ>ttlm(D 
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ft 5 4 H 5 4 a £ (D^ktf 1 Onrnfife^fc (ii 9 #M) 0 

[0106] i 1 8^1-^9^ bk&®Mmz&ttZti:7Z&WL(DW8kl3%;lZ£?T 

tLxox^z&mz&^x&s 

Ltd§S(DmM(Dt tlwCDMJjlRKDftft 5 5©¥£Mit5 5 a 

tlmOMJjlRKDfift 5 6©¥^{LI5 6 a AVTftt 1 5 0 n m^±0^/co 

[0107] £ blZs £ <fct^lHll© 2 -DOttlm (DMJ5\R}(D fift5 5 , 5 60PV 

Jl^[p]©^^5 5 5 a £ miKC £ £ 1*ftfiCDJi^lq]©# 

$5 6 A^t" 5 6 a £ (D^tf 3 0 n m Zh-otc (i 1 9 #M) 0 

[0108] 

ii 9 (is ^^BftCD&^tfkBlT&tcisblZfctZ-itcW, 1 Hg|©H#d3J:t^ 

Ip^^^tit'Silio i 1 9^#1LT, 

tSi^tcW, 1 ^®&©^miC^lNT!ftBJ3-r£o 

[0109] 1 SM£A* 

0. 8mm©t©^ffl^t, 2 i> d; Tftb$&0y 1 ~ 3 <h LTs PV 

{it. &£X?s mMlZ&ttZ>ttlrn(DmJ5\R}(D'frfttf^tZ>¥i£\{\&£m:$UZ& 

Um(DM~y5\^(D'^fttfM't^>W-M$.£(D^tfm 1 9 ic^fd: •? &fii© 

fcfiDSrflVfco t/c, • -K7>P-7^©0$Ei£ 

^5400 r p mfecJ;tJi,7 2 0 0 r p m <h L/cQ 

[0110] tb&fljl JCOlNTtt, Itf^^00$®'54OO r pmCDii^Ctt 

% 1 2O^0T'A«y ^ >y ZL A^J£ Ls 7>^CD[jI]$Ei&A'?7 2 0 

0 r p m ©if-n l/Zl&s 1 0 0^07^^ ^ y i/ j. A^J£ Ls l^lfftfeii 

'£lZln^T&±m(DFnW&mz&'3^ r^Rlj t^M-Ztltco 

[0111] £b&0y2lCOlNTtt, i^T-f7^®IHfetA<5 4 00 rpm®^:li 

% 3 8 0 JlsltA v \>9 ^yi/ zi A^J£ Ls Wn%^r 4 X 0 0®$5iftA* 7 2 0 

0 r p m ©if-n l/Zl&s 2 1 A^J£ Ls l^lfftfeii 

^(cfc^NTt±lE©pnpKS^(cS^$ r^Rij tnMZtitco 
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[0112] 4 0 0 r p 

% 4 0 0 TJEOT'A «y ^ >y i/ ZL Ls Tv ^ 7 2 0 

0 r p m ©if-n 3 9 0^0^^ ^ >y i/ j. Ls if ft £ ;fc§ 

l^C£lNTt±§E©pnp|tS^cS-^$ r^Rlj <h¥U££ti/c0 

[0113] ^»yi IZ-Dl^Ttes IIf^^00W54OO r p m 

TJ* 7 2 0 0 r p m©^T0 0 73®lCl!lii 

IT t^K^ 7 ̂  ^ 141f, ±§ECDpnpJtS^cS'^$' T"pjj <h¥0£ 

£ft/c0 

[0114] |IMJ2tCOlNTtt. ItfV 7^00$® 5 4 0 0 r p 

Xf 7 2 0 0 r p m©^T 5 0 0 

±§E[jI]$EiftCDl/N-cf ft® 

20<ht0$E0i&^5 

0 OTJEiHCSJji ^ >> ->3. #^§j£-t±t\ ±IE©RnpSS^(cS'^ 

$ r^j ,h¥y^^ti/co 

[0115] H2 0&, 

HI2O^:#0°LTs ^^0^©^!]^:^:^IIEt"'2)/c:to(CtT 

& /c H 2 <D isn (c ̂  IN •r m m t & 0 

[0116] Steffi 

0. 6 5 1 , 2 £<fctftb&flj 1 ~ 3 £ UT, P 

V{g% £<£#, itiy(c£tt£-f ftfi©Ji^0#^tf^t" £¥ilrtii£il<IHc 

£> 2 0 (c^f& 9 &{it 

©t(Z)^:ffllN/co t/c, • -K7>P-7>^©0$E 

5400 r pm^Lfco 

[0117] tb&flJ WCOlN-ctt, 9 0^0-e^y ±§E©pnp|t 

g^Mcg^s r^Rij ,h¥y^^ti/co 

[0118] Jzb$$$y 2 (C-^N-Hi, 1 9 0^0-e^y \*<?=7V *>ntffg£U ±IE©pnp 

ftg^cg-^ r^qij ,h¥y^^ti/co 

[0119] Jzb$$$y 3 (C-^N-Hi, 3 8 0^0-e^y $<?=?? *>ntffg£U ±§E©pnp 
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fts^cs-ii* r^qij 

[0120] HMJUCOlNTtt, 0 

n.tffg£-t±i\ ±§E©pnp»s^(cs^$ TPTJ tm^ntco 

[0121] mmn2iz.-D^Ttes mfeiu^s ooj5mzmmi,x^^y 
3.tff££.Ltzfr?tc0 ^>biZs mi 
SlfcA* 5 0 0 JJ\B\ (CSJji #^§j£-t±t\ -tlECDqqKS 
mz&-3% r^j tm^tltco 

[0122] *mm(D$]M$:m\ET Ztcdbizfrte-itcm 1 M&&&Xf%2MWZ&tt2> 
ttmn i e> 3 tmmn ̂ , 2 £j;t$$LT, P V^SAU 0 n m^T, 

»yi, 2-ett, Myai;t/wiy(Z)^jira3e^(cfc^NT^E©;;tti^-

£. n •?> o 

[0123] PVffiAUOnm^ My©¥^{S£Wiy©¥^{S<h 0^1 0 

n m £TF £ & £ £ ?5£ L & l\ £b&0ij 1 £ 3 £ £ ̂  T tt, My £ <fc tf 

K(Cft£ d t IZ fcSEB^^titctn?LZ>o 
[0124] Jzblx^y 1 fri? 3 Jl^"^(CM^T*®iy©TtlMA^iy©Ttl 

s<fcy <&oTiN£fca& (ii 6A^ii 8#BS) % 

ii<iy©1f^§si^te©^Ji^SP£teic$^v K£iBSL/cJi^c&, mm 

<u © i^® #^<u CD i^® <fc y V K izjfL-3 < d «h tc & & 0 

[0125] zotcSb, ^iy£J:tfil{|y©^Ji^gP£^c£iNT^©>1ftfttf^i||-£ 

&y. muro^jiiffiSP^romEtt. My©^jiwSP^©mEi:y 

^•2>0 Lfctf'ot, JSlJiCDI^l/NR'fiycD^JWluffipPjfi'f^tC'fiSf'S^^A>y K(i 

. mE0ffe^St5g^©77y^lJ>^^0ffe©ML (^Uk S#) 

^ o 
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