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»j3-4) T^IL/CO znvmtemfaMi tmmtzwmLs ML/C0 
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[0055] (J;b$^iJ4) 

J&mXX£LZ02X7>*m\>\ s i £JS 
5 1. 0nmj$JjlL/co ^C0±H:fu§Eil—'fSHH 6 £J15 2 . 0 nm^lL 

/c„ £|W|*mcfFiiU ML/co &m*£3lZmto 

[0056] (mm 5) 

fulEfs—«il)i 5 mmt LTMg U ^-^11)1 6 0MJS£ 2 . 
0 n mN 1. 5 n mN 1. OnmN 0. 5 n m £: 1 t 

hZWM [ss ML/co &m*£3lZmto 

[0057] "/'KiZ^^Mt LT, b— +f— 

fulEU—'fSHH 5 £: LT S i £J15 1 . Onmj^lU ^C0±t;:fu§Eil— 

'fSIIH 6 1 . Onm (#^^ij 1 ) % Onm (#^^ij 2) 

% Onm (#^^IJ3) Tj^cJ]! L/c0 £tzs tulEH—'fSIIH 5 CD 

WPrt. LT Z r 1 . Onmj5£J]lLs ^-©±tCff5 1 . 0 n mCDfulEH 

-«I1)16^J55CML/C (#t®J4) 0 ttz, tulEH—'fSIIH 5 (DWPrt. LT 

M g £J15 1 . Onmj5£J]lU :£(D±lZJ15 1 . 0 n mCDfulEH—'fSIIH 6 

ML/c (#t®J5) 0 

[0058] HC§Ei6©gHtMH£tTl\ ;l)i)1^0. 9nmMU 

0 5 amiE^Sfr^^L/co l> 

—>f-mm%:fitetizs n^vw-mttta^tzo iss^3c 

^t~o 

[0059] 1 ~ 3 tulEH—'fSIIH 6 0 D L C CDjjiff^ 0. 3nm 

IZl-ts 2. 0 n mJiCF, ts'Ds fulEU—5 ifS \s \s & 

£l\&C u t&ffifit'fbMs u—+f— 

It^s'14© t tl tc & T t £•*£ L fco 

[0060] ttz, 

[0061] £tzs hblJ^J 2 9 tulEH—'fSIIH 5 iZ Z r tt^\>^tz$mn 
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o -n, ^MJI© 
£s Z r ti^$;®|&jE^^7^JSlN/c#)N M%t EiiUfr "Msfo 

o tc$btf%}&mzmftlz&$L-\±ts iS±a)^-^Il]lS.t/;l}i]lizfct)-3 x 
mn'£<tizm?tc£%xbtiZo 

[0062] %fc, hb$$$ij 3 T'^t <t 9 (C, tulEH—'fSIIH 6 (DW-^S if 2 . 0 n m <£ y 

n, ##®i 1 - 3 xim-k'&jkmixmz^ttit&ftxfc-D tcQ mm\ ̂  
i:N tulEH—'fSHH 6 7^JSl^i"£\ ^tulEH— 

im6zm.mtz<Dt>mL< m-±^ii)i5 b t LX 
GO-fS^S i 02£MJ$L$K&£>o Ltc1f-oXs W>—^IIH 6 tiJp|^5tltzM 

m§E&jf ©&£gw\ mm&iktti&z ia„ 
[0063] #M®\ 3 GO J; 9 tCtulE^-^IlH 6 COMJS^ 2 . 0 n m J; y Jll^I 

-•TfeoTts ^ijfe$]4 tC^fct 9 tCs tulEH—'fSflU 5 (DMf$&lZWlik$l& 

H£ Lfc fc0ti b —lf-mm&<DM'k&JkZfMA&<Dtit o 
tco CtltiH—±£B&HJf 5 blf^&lStltctclsbXfa&t^Xbtl&o &£ 

% tulEH—'fSIIH 6 CDJilJi^ o. 3 nmt'fe^TtXfo o tcQ 

[0064] £fcs hb$^iJ4 tC^t"J: 9 tC, 7>s<y $ 'J 0 2IZ LfdmStt 

s «MM2tf;uCc^T£MbLTi^£:t;L^ti£^ 

JUtC&ofco s/c, 

-efey^ it±©^-
ISflU R t/;l >i H tc t>^XIMM^itizM-^fct^^.ioti^0 

[0065] 3.tcs hblJ^J 5 9 tCN tulEH—'fSIIH 5 tCM g l^/ciin-tiN 

o -n, 0%m5&M-k>m&xfMx>m(D^tnib&ftxfo-itco mmmi<D 
MgtiitM (Mgo) vmfern^ifm^tcisb, mnm 

n Zci!:^ii;±®ll~'fSIl]lS.t/;l}i]ltcfe^b o TJilff^'fbtciI 
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•otct^TL btlZo 

[0066] [H2] 

v-yy/i' TI ±i 
CDLC) SlOlftl 

U~+f~ mm ittt itAtt 
t>/<- fit®# 

[nm] 
Mi 
Dim] 

01s flg Ms 
[emu/cm3] HV *&"L> lit co sai 

[ng/cm'] fit Ili#[@] 
iMi i-i 2.0 81.278 0 780 0 0.02 0 318 0 
SMS1! 1-2 1.5 83.990 0 787 0 0.03 0 288 0 
iM 1-3 Si Ar 1.0 84,587 0 783 0 0.05 0 272 0 
lii 1-4 0.5 as,012 0 777 0 0.08 0 259 0 
SMII-S 0.3 95,104 0 778 0 0.08 0 259 0 
SMI 2-1 2.0 82,109 0 776 0 0.03 0 332 0 
iii2-2 

Al Ar 
1.5 82,378 0 782 0 0.04 0 298 0 

WJ2-3 
Al Ar 

1.0 84,831 0 779 0 0.06 0 280 0 
iffii2-4 1.0 0.5 89,819 0 784 M 0 0.10 0 263 0 
ili 3-i 2.0 79,028 0 787 0 0.03 0 305 0 
SMI 3-2 

Cu Ar 
1.5 82,228 0 778 0 0.05 0 290 0 

SMI 3-3 
Cu Ar 

1.0 86,441 0 783 0 0.06 0 27? 0 
HM1 3-4 0.5 91,028 0 782 0 0.03 0 248 0 
SMI 4-1 2.0 80,023 0 783 0 0.03 0 310 0 
HMJ4-2 

Si Ar 
3.0 80,023 0 785 0 0.03 0 312 0 

iffii4-3 
Si Ar 

4.0 85,201 0 780 0 0.02 0 328 0 
SMI 4-4 5.0 86,333 0 781 0 0.02 0 326 0 

[0067] [^3] 

yyJl I TI ±i 
(DLC) ISf GSUHfcll. u-f-

»§ ilttt 

ft* JitllSf 
[nm] 

IS 
[nm] 

01s Ms 
[emu/cm3] 

M/ 
&L 

Co iSdlfi 
[r>g/cm!] iasi[@] 

Ijg 

i±«$i Si Ar 0.0 150,331 X 560 X 20.3 X 12 X 

i£M!2-1 2.0 78,100 O 785 X 5.9 X 92 X 

ttt»] 2-2 
Zr Ar 

1.5 82,641 O 787 X 6.3 X 83 X 

itIJi 2-3 
Zr Ar 

1.0 87,389 O 779 X 8.2 X 71 X 

htf$i 2-4 0.5 90,124 O 782 X 6.4 X 78 X 

it&i 3-1 5.0 12,093 O 784 X 2.8 X 130 X 

Mi 3-2 
Si Ar 

4.0 15,392 0 780 X 2.6 X 158 X 

Ji&l 3-3 
Si Ar 

3,0 24,660 0 779 X 2.3 X 182 X 

itf$i 3-4 2.5 46,157 0 788 X 2.4 X 191 X 

itR$| 4 Si Qz f.O 2.0 132,974 X 420 X 3.7 X 18 X 

Mi 5-1 2.0 78,721 0 790 X 2.8 X 122 X 

Mi 5-2 
Ar 

1.5 80,528 0 785 X 4.2 X 120 X 

Mi 5-3 
Mg Ar 

1.0 82,205 0 776 X 3.0 X 105 X 

Mi 5-4 0.5 85,239 0 786 X 3.5 X 101 X 

1 1.0 - - - 0 0.05 0 280 0 
#%12 Si Ar 3,0 - - - 0 0.02 0 271 0 
##$3 5.0 - - - t£l 0 0.01 0 266 0 
%%% 4 Zr Ar 1.0 - - - 0 0.06 0 282 0 
##$5 Mg Ar 1.0 - - . 0 0.04 0 301 0 

[0068] 1 
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2 

3 Tmm 
4 fittSlEEiiH 
5 iScim 
5 a ig—TSlMSflU 

5 b f§-±£M£ilji 

6 ff§— ISclM 

7 fiftfUE&Jgft 

1 o 1 gran • faftjim. 
1 0 2 /SJglg 

1 0 3 gHtMH (II) 

1 o 4 

105 ig 

106 L—"tf— 



mi: <2 u m % mmn-m 21 sfi£2i^2i ni 
v i o SP 21 m^cwMco $mm zmm % 4. 

M:^wmn-n%T(DK^SII^SIm?sinzmm V2IT^SI-« im* 

wMcomm^mmm^mmY<+ 
n o 11 v 11 s?isfii^-ig 

Sgni Vi^ailtruu u z vTKfwu£ -0£1fiIEfa)lfII^=l!g2ini 

M^MI ^^iifwii 

^ gl <2: £1 SI 3 SfII^=§| 21 ®TO SfII^-§f 21B 

^ gl <2: £1 SI 3 lfll^-§g 21 GO K® 31^8*31 n| 

vV<? 21 ¥^1^0 tH«2I^ <2: 4-

1*3 Sf0^21^TG0l[®3I^$mi 31(^31^9 v21T^gl-« [£li^ 
o 

^f$i£2I^TO^l£2IH *<^*$©2*3121 Lli^»I^4^?^#^ 

^?2<2:^aiKl (>1 • w) /M 0 S ^f^Cfllfll^T-lgmi 

Vi^as^l-

»0TKI (>I - UJ) /MOO L^^®^wa)Sfii^i-^2ini mm 

<2<g2-M<2UZ'$i 

f*dr 21 mm WMCO SfII^i-^2in|?1SfII^T-^2in| 

*1 

?VLZ'im<bW&<2:%<bWnO 'IV ' ! S£lSfII^i-|g2ini 
v^^SfII 

^3^0TSfIIMT-^2in| v^SfIIMT-§fO)TSfIIMi-

§g211jl v^SfII^i—^0^TO)lf®2I^^2in| v?11fII^2in| 
viOSP21:ty$®3I^$<2:-£ 

J^SfII^21^TO)lfi£2I^2ini v^Sf®2I^^21T^gl-W [Lll^ 

mmco&m 

/.80900/£I0ZdfAL3d 81- 8m90/H0Z OAV 
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tu©±SPK £ §£ £ IfetZs JUI^T l\ 

tulEH—'fSIIUCDMffti 0. 3 n mft±, 5 n 

tulEH—S i , A I , C u 


