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3 *8 3: 3 *l °1 «• ^*1*1 3 3^71 

71^^* 6> 
[1] £ ^ °11- 7-*} ̂  *1 Bl ^ 3^7] # oil 

$ ̂ -5.^ , ti4 S£X\] §>7ll ̂  7} $r-£r 7>"i^|-7l ^ sfl 4-g-Sj ̂  §1 Bl 2] ^ X] 
^^1-4 O] ^ X] cir}^ *\ Bj ^ t?]-SP} 

^ 7] ̂ gr 
[2] Sf^}" 7] :£- ^"(chemical vapor deposition, CVD) o yi] T°r 'ikV^I] x|-L|- ig sj-

^]^7] ^2} 7}^$\ 5^*] tiV-g-^1 
2] §1] 31 o] TJ^- sfl ^(glass panel)7l ̂ 2] 
wvnl-^ tg ̂  ^ o] 4. 

[3] ^-^1, sj e ^ S.A] ^1 2] ^ ^ ̂ o]] trj-5]- 7] sj- -#oj] 

#ui $14. o] o]] ttfeh *1 ̂  sfl ^ ^ 7il € ̂  °1 -T-^ #5]-SP> 

if ̂ 71 ̂  J<5" ?s!"( plasma enhanced chemical vapor deposition, PECVD) ~o~ y£ °] "l"1-')" 
^^T£O_^A\ o]-g-£]ji oil}. 

[4] ^2fl 2] PECVD ^1 ̂  2] ̂  £ iflTil ̂ul ZL iflA<M 
7l $r ^H1 21 wvnl-^ ^^-§>71 ^ ̂  ̂  o] # ̂  £} ^ ̂  ^ ? #7j 
^ ̂«1 21 t|-7l-it A)^ §11H, #7l l>|-7l-it 
|5l-i4 ^^>7l ̂  #5l-SP>(plasma) ^, ̂7} 
A)^ §11 ^_d\] tfl c5r}£^ ^ ̂ til 21 ^d\] yfl ̂  £1 Sfr# o]l 3 *1 ̂  ̂7] 
71 7}^X\ 7} ir ̂ 1 Bl, ̂ -7l ^11\ S 0j7l-^ir 4^1 ^ ̂ 7l 
#El-SP>2l ^^S.1- ̂ >^>71 ̂ ^1 ̂"2:1-# af-W. 

[5] ^7l <?1E121 S.^11 ql^-ollir ^l^H-fr^ ^ ^1^°1 ^7l Sf^El-O]^ 
^1^ ^4xJ7l^S <?^£H ̂ 7l ^^1 ̂ 1-^^71 ̂ 1^4 
^71^ ^^€4. °1^,^^1 ̂ 1-^:^1^21 c^oll Bll^Sl^ |5)-2P} 

o]7>^ ^21 
^^r°ll ^^1 ̂#51-^41- 5^l-ir^r 9-M. 

[6] ^7l ̂  ̂1 ^7l ^1 Bl 21 ^oll yfl ̂  ̂  ̂  x] ^ ̂1 
^ ̂ 7l ^^1 7j ^El 1- Sf^l ̂  ̂  ̂11 91 4^1 -g- #El ^ 4>7l #El7} 

^-^^1 ^^1 ^7} ^^1 ?l^lEl2l- ^7H^5. 
^7l ^^1 P}^Bt ^7l ^Bl 5£ir ^7l ^«1 21 
^ ̂1 SI 5.1- ^ ̂4. °1 ̂ , #7l 4^1 -g- ^1 ̂  AJ-7l ^ ̂1 7j ^ El 2f ^ ̂ ^r>ir 
^ ̂1 ̂  ̂ 7l ̂ 1- #°11 IrHl-
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44 #71 4 4 4 4 B] 4 44 44. 
Zl44, 444^. 4^4 fBSl 4^1 7^44 ̂ 4 4^44 o] ̂  ̂ 4 

44B14 444 444 444S.S. 44 4444 4^44 44 2,71 
4^44 44 4 4 &4 44 4 4 $14-
44 44 4444 44^4 444 4^3 4 4 44 444 4444 ̂ -7] 

is] B] 21 44^ yfl 4 £] 44 4 4^ £] i- ̂ oj-o]] ̂  j7 ̂  4^ oil X\ 4 
4 4 4 5.1- 44 4 4 4 4 ̂  1 4^4 4 471 4^4 4 44 4 4 
-3-444. ̂ 44, 444 44 4455 4 471 45.5.1- 44 444 
Ji-fr41-4 4 ^1 §11 4 4 4 44 4 7>4 s.s 47l 4 4 4 4 4 4 44 4 
4^3 4 4 444 4 JI44 21^)1 sg44JI 44 4 4^4 444 44 4 
44444 44 ̂ 7144^.444:4. 

471 44 4444 4444 444 44^ 4H4 ^7l 4^44 4444 
444 til 21 4^4^1-01 ̂ 71-^3.^-71 ̂ ^i ̂ ^514444 444 
4 214 7} 51 ZL 44 4 4 4 4^: 4 4 44. 
4444 4444 44^4444 4444 44 471-44 Ji444 44 

471 44 444 4444 444 4444 471 44 4444 44444 
471 444 444^ $14 444 44 444 7>44 3^4 44444 
44^-5. 7l444. 4,471 44 4 444 44-g- 44 44 ofl 4^^ 
444 4 44 4 4 4 47l 4 4 42:4 4 °14 44 44 44 2| 44 °1 
444 4 44 44 $14. 
^•^01 ̂ 1^-^^ 
7l#4 4^1 
4 444 4 444 4444. &4 4444 444 4444 44 4444 

444^ ^4 ̂ ^21 4444 44 4444 44 4444 44444 
44 4 4 $14 4 4 4^44 4444 4 44. 
4 444 44 444 444 44 4^44 4444 4444444 444 

7-11444 444. 
4 44 4 5£ 44 444 444 44 44 4 4 4 44 44 44^4 

4471444 444 *11444 4 44. 
4^1 ^ 
4714 444 44471 44 4 4^4 4 44 i4 44 44714444 

4 4 4^44 4 4 444 4 4 444s 44 44 4 4 4444 4444 
4444 4444 44 44H,44 4444 4444 ̂ 44 4444 
444 4471- 4444 711444 4444 444 ̂ 44 4^ 471 44 
4444 S44 44^4 4 s 444^4 471 44 4444 44 44 4 4 
#4H, 44 4444 44^ 44^^5.44 444^4 4444 44 
214444^4^1 4440^ AJ-7] 711444 444 4s 4444 4444 4 



3 

WO 2011/078488 PCT/KR2010/008348 

4^,471 4^°ll 44^H ̂ 7} 44 #^4471 44 4^144 
^4^4 S-444 ̂ 4 ̂ 44*11 4 ̂ 7] 44 t|55] 4444 4>7l 44 
p}^Bt 47^ O.S 444°^ 47l 44 444 471 44 4^ss 4444 
^14444 S444. 

[15] 444 *115.4, 4"7l 44 4^1444-4 44 #^H^4S ̂ 4^14 44°ll 
4§fl 4^44°^ 4M 44 4^^4 471 44 ̂ ^44^4;^. 44(whole 
surface) °ll 4 4444 ^ °11 -^4 444 4 Si1-!". 

[16] 444 ofl SA], 4-71 4 4 7^ 4 ~ 544 44444 ̂ 44^ ̂ "71 4 *1 
4444 a44 4 $14. 

[17] 444 ojlSA], 4>7l 44 ^7] 44 #^H4 4-71 4^4 44^. 
44^H ̂ -71 4^4 471 #^H4 ^o_ 
4 444^-44 4-71 #^4 2] 444 4^141 4M #^H1- 44 
4444 4444 S44 4 $14. 

[18] 444 4-71 ^All ^-44^4 44 ̂ 4 44 444 #^4 aw 4 
$14. 

[19] 444 iS-A], 4-71 44 ^7] 44 ^ ̂ ^ 4^444 50% 44 
150%2] 4^444 444. 

[20] 444 ojlSAi, 4-71 44 444°ll 3.1% € 544 444 4 
5fs}^ ̂ 7l 44 4^144 M4 Aj-7] tr^4 WVPI-JT}. 44^4 ̂  44. 
^7l 544 444 ̂ .(Au)> o.(Ag)j wll^-(pt) 4 ol^-o] 44^- 444 
o] ± §>4i- ^44 4 §14. 

[21] 444iS.A],4-4 44 #^H4 444°ll 444 ol 4-4 ^^iTafl^i^q-
44^4 44444 4 ^44 ̂  §14. olll- ^4, Aj-7] 44444 4-7I 44 
#^4 44444 4444 44 4, #71 44 #011 4°J 44 444 4 
471 4444 4M #^H°11 J1444 ̂ 44 a44 4 $14. °H, ̂ 7l 
4444 44°ll 4 HI- S44^ ̂ 7l Jl444 ̂ -7} 4H°11 4444 
S-4H4 aW 4 $14. 

[22] 44 A] oil SA], 4-71 4 4 4 ̂  E] 4 4 4(Ni)4 S44^ ̂ 7] 44# ̂  
4€(Ni), wlllf-(Be), ̂ Sl(Cu) ^ ol^-o] ̂  ̂d\]X\ Ali^ir ̂ ^^-4-1-
af-1- ̂  $14. 

[23] oll^A], 4-71 ^11 °1 ww #71 #^H«11 
44 € ^7l ̂  4 71 ̂  Bl 21 ^ ol H0>^ <g ^ ̂  ^ CO ol xtfl 9 Aj-7] ^ ̂  
4^H^ 471 ̂ r-g-^-2] 44011 yfl^l^ ul a44^1 4 §11 
^44 471 ̂ 4 4^4^4-71 ̂ 4 #°11 w-g-4 ^ $14. 

[24] 4714 4^j w 44 471 ̂  4 4 4^ ̂  4^ ̂ 4 011 oi] 4^ 44-714-^4-g-
^14 ̂  ̂ 4^4 7] 4°1 ̂ 14 454 4 44^11 7>^4 44w 4«144 44 
4-4 ^44 44011 444 ̂ 4444-4 ̂ 44 44011 44401 
4^44 4^44 471 44444 44^H 471 4444°114 4^44 
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[6£] 

'"bie- {<? k k [k k k 
•^4^-kE -f-Uktti ktfr -i-ir-& 'kip -^k-kE [bh? k ^k k -k4v 

kk-k^'kk4o kk^k4skii a^tti [bkk kk^k-k^k-k^k 
\\\cS:TI -ta^e. 4^i1~4§-kk k4-9-[k-k [bi^TS: iT4§-k[b [bi^lS -|r-llr[bkk' k"fe-

Hn ^r$ ^ k4^ #Ua k k k irr$ ^ ̂  4af0-k wk-k ^ % [8£] 
'•bW? "irk ^kkk ?o"t^ ^kk4a [bH[bkk 

kkk ibiiTf" kVfo kkk "^kk -Le-fo-fci "iMI[bkk to §=L-||L TT '^Vk 
kk[b k4^kk#[bkk kk-k^ k# k^rk 
kth k^riak-ikka^k [b§[bkk kk-k^iS kkkk Lb^ k£] 

'4^k"§4Y 
{ii'SrV k"ef k~k"S-"?~cT kit i^-k -H^?~cTk:k k"k4§- ~o"-§rk"§~ 

[Z-k 4^k4o^rkkkk4si lkk [bUrk"^ [Z-k "o"-§r^?"cTfvTt [Z-k -kklo 
^ pr"§"[v k^=r4§-kk -§--§r^?~crfrit ia-io-k ^=rk"§~ to"lr £k I k kkk-kisr [9£] 

*-|a [o k 4a k^ tti-fe -|a"ff k k to 
k4s[z^k-tek kk-k^^tk k^-K^'kk^ [bki?-k kk-k^ [se] 

"ti"is- 4^^~4? 
k k-k •& [b k k 4?- k-k4fi 1P k-k "k k4^:3?4i: -§-Ri zl 4?-~k k 4^k [p£] 

tta& to Rfc? #lv^ to gi-Cti 
'-bUo'SfWr ^thia-h II k-k -t?4MVlz-tg.-|3: 

•=H^ [fl-zir "s k k ts km [bt71? 4s4n [b [b kk k to k-k "k -=r£ U [££] 
'-k [o5 kit ̂  th-kh # k k -§--t?4? -k k-ts-4? 

•^4^ kit -f-H^T1: kk kk^ [bl "5 4a4n [bibk^Fo to k-k ik [Z£\ 
-k[oi?k4v H§"ir k^k# -g-kk-kkkk k k ts km [b£m ~o"£i? ti£] 

'•kk^k4Y 
^=r th-kh "s k4i Hk k s H •§• k k 4^ k k k k k TB ki? [b 11? i? [0£] 
'4i[oHk4v ^th4a4^ kk ir4n [t°[t° k^K> k^4& "W I ^ [6^] 

^ 4e^.4/: tori's 
"4^lo 

K>^[ftko- kk-ki?^4ci:sik^^4-§-[flit #kk k-k k4n [bk 4^LO 
^ 41 ki°H -fr-k^F k k k w-k [b [o ir4a k-fH ^^^(SuiaiB snosireiireisin) 

-k"=^ kkk-n^it kk k-k k4n Lb [o 4^LO 41-k-fn k"ir^ 

-§-k[° tosl# kki^kkk kk k-k [kk [b^^t jtL-ktfe!l> kkkk kk 
[z-k b^"S"o" k"5&^ ~S k K> 4^ s ̂  # k k kiv- zf [b"o" k ^=r 4^ k k k 

k k kiv- 4?. 15 4^k-k"§"k K> 4^ 2s §s"E- k k k-k i?4a k4^ k K> [°-ktfeH> 
&. fe-fn ¥ kkkk kk k-k kik k^vkk4E [kk [b#4^ 

kkkk [b-kth [oili kk kk^ ̂ ^i°rk kkk^kkk kk k-k 

8t£800/0I0ZHX/13d 

9 

88178/,0/II0Z OAV 
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[40] 444 ̂ *1 43:4 
[41] 5 14 4 444 44444 4444 4444 44^44. £2r 

5 l4 54€ ;§*] 44B]4 4*1 4444 4444 44544, 5 
34 5 2°ll 5 ̂  4 4 X] 4 4 Bl 2} 4 X] -g- #4 s o] «.§]] A} A] SO] 4. 

[42] £l,£2^£3f 4^4"4, 4 444 444 44 44 44 4^4(100)4 
4*1 44^(110), 4*1 ?1 ̂ (120), 4*1 #4^(130), 444(133), 44 
4-444(134) 4 4*144(140)4 ̂ 4^4". 

[43] 444 ofl ^X\ 9 sfr7] ^ x] 44^(110)4 4-71 4 *1 4 4 Bl (120)71- 4444 
544 44^.4 44444 ̂ a.sq.^^sq.o] 44^.4011 44-444 
444 7}^ 4 $14- £ 44 44 44 4-71 4*1 44H(ii0)4 444 
44°-5-4444 44444 44T4 1515. 44444 44444 444 
^s|ol 444 ̂  o^_ olll- AJ-71 ^ 44^(110)4 44-4 44 € 
*l*14(110a)4 44 *1*111 4 44. 

[44] 4-71 4 *1 44H(110)4 4-71 4 *1 4 4 Bl (120)71- 44 4 4 4 *1 4(112a)4 
444^ 4M 4*1 444(120)4 ^444 444(112)4 44^4-. 44 
444(1 12)4 4 4-71 4 *1 4 4 Bl (120)21- 44 4(surface contact)4 4*1 44 
4*1 #4^(130) 4 4-71 4*1 44^(130)4- 444 °-5. 444^ 4-71 4*1 
444(120)5. JL = 4 4*1 444 4-71 4*1 44^(110)5. 4444 4*1 
44(140)4 44 €4. 4 44 444 4-71 4*1 44H(ii0)4 4444, 4 4 
44 44 44 4514 4 444> 44445.^14 44. 

[45] 4-71 444(112)4 4-71 4 *1 44^(110)4 44 ^7} 47j 4 44 4 
44-J5-5. 4444 4-71 4*1 #4^(130)4 4*1 444(120)4 44w 
4^3 44 4 444 4512] 444 444. £ 44 44 44 44 444(112)4 
4444 90 91 444 44-w 7KVr4. 

[46] 4-71 444(1 12)21 444 4 4 *1 4(4 £4 )o] yfl 4 £j 4 4-7] 4 *1 
444(120)71-4444.4*1 44 444 471 4*1 444(120)4 444 
4444 444 ^44 4*1444 4444. 44,44 444( 112)4 4-71 
4 *1 4 4 Bl (120)21 4 o] 1- 444 4 OJJ^ H.^ x[o] Si- 44 44 
4444 4 4^3 51W 4-71 4 *1 7j ^ Bl (120)21 ^ o] H0>^ ^ ^ 
IT! W 9.M. °H1 44-, 4-71 4*1 4^i(i20)2l ^4^^*1-1x51 
^^1 *}!- Til 7j 44 4-71 4 *1444 4 *1 4 ̂  4 (120) 4°1 °114 1^4 4^ 
4*1 4^14 (120)21 «i 4 4-o_5. 4 4 3 4 w #*14 w $14. 

[47] 4-4 4*1 4 44(120) 4 4-4 4*1 #4^(130)21 444 4^4 ̂  4-4 
^4(112)^44:4711 (150)4 4^11 444^ 4-71 444(112)4 44-5.44 
4444. 44-4,4-71 4*1 444(120)44-71 4*1 #4^(130)4 4444 
44-4 44:4 4-71 444(112)4 44444 4444. 

[48] 471-4^5., 44 4*1 44H(ii0)4 44 444(112)4 444^ 444^ 
444 4:444 44 4(114)4 a44 ̂  ^7j 4(114)4 444 
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4444- 444(454)5. 44W 44 44(4 54 )4 
4444- 41 #4, 4-71 44444 #(114)^ JI 4-71 
4*1 4^H( 110)2]- 4-71 4444^ 4 41" 4(4 54)'4 44 444°-S.4S. 
44454 4444. 

[49] 444 45-4, 4-71 4 *1 4 4 Bl (120)w 544 4^r 4"(metal rod) 44w 
7>*H 4-71 4*1 4^(110)4 4-W-5.W-B1 4444 Aj-7] ^W.(112)O] ^ 
#(112a)4 4444. 41 #4,4-4 4^r 4-^44,444-4^44 
454°1 -4^4 4^4-45.4444 44-44-^4444 -si-El 444 
444 4*1444 44 444 w $14. w,4-7l 4*1 444(120)^ 44 
714-^4 44 44 4 *1444 4 ss 7l 

[50] 444 4 S4,4-71 4 *1 #^H(i30)^ 444 4 4-# 4*14 4444 44 
44w 44 444-71- 7i] 44 4 4444 44-4 4 4-7]- 4 s 4¥4^ 
7i] 44-(i32)l- a444. 

[51] 4-44w 4-4 4*1 444(120)^ 444 44w 4^ 4-4 
#4^(130)4 44-4 4444 4-4 4*1 444(120)4 4^44 4-4 
#4^(130)4 4444 4^.444# 4-444. 44,4-4 #4^(130)4 
444:4-71 4*1 444(120)4 44(D)4 4*144 4r#w 4-44 w $1^ 
^44444 4444. 4,4-4 #4^(130)44-4 4*1 444(120)^ 
4*144 4r#4 44 4s 4444-54 4444 4-4 w-g-4(no) 444 
4-4 4*1 444(120)^4-71 #4^(130)4 44 4*144.4-4,444 
44-w 4-54 444 4-71 #4^(130)1- 4 300°c 4*1 4 500°c4 ^544 
444(41 #4, 444(annealing))4^-S4 4"4 #4^(130)4 44-4 
4:44^ 4:4^4# 7-1]44^ i7l^f ^4-44 4"# 4 $14. 
444 4^-4,444 1M7^^4 44 #4^(130)4 44^4-4 4 
44-4 4*1 444(120) 444 4 50% 4*1 4 ioo%4 441- 4^4. 

[52] 5E4,4-71 4*1 #4H(130)W 4-71 4*1 444(120)4-4 444# 444 
44 4*1 #4^(130)4 4444 4*1 444(120)4 444 444 444# 
4*14 4 $14. 41- #4,4-71 #4^(130)4 444#^ 4-71 4*1 
444(120) 14444 4 50% 4*1 150%1 454 4444.4-71 4*1 
#4^(130)4 <144-44 4-71 4*1 4444 4444^-4 4^444# 
4-4 4*1 #4^(130)4 4*1 444(120)444 4*144 4r#4 4444. 
44,4-71 4*1 #4^(130)4 444#4 4-71 4*1 4444 444#^-4# 
444# 4-4 44 ^-444(134)4 ^ #4^(130)44-4 4*1 
4 44(120) 444 444# 4-44 4 $14. 

[53] 4-71 #4^(130)# 4-71 4*1 444(120)4 ¥441-4 5£# 4-44 tls 
4444. 41 #4 4-71 #4^(130)# 44 5£# 44 4#°-S ̂ 444. 
4-4 44444: 44(Ni), 414(Be) 4 44(Cu)4 444: S444. 

[54] 4-4 71144-(132)^ 444 44-# 4# 4-4 #4^(130)4 4444# 44 
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44^H #7l #^H(130)±i4 4 4°]1 44 47l ^*1 74i]B](l20)4 ̂ 7] 
71144(132)1 44°4 4^(130)2] 445. 4^44. 4, 71144(132)4 ^*1 
7] ^]B] (120)71- 4 5. 4^4711 444^4 471 #^H(130)1 4447]J1^*1 
7] ^Bl(120)7> 7fl44(132)l 444^4 #7l #^H(130)°11 4^4 7>«H 
#^H(130)2] 44S-^j*l 7m 4 (120)1 4 w144. ilt^,l7l 
71144(132)4 471 ̂ *1 71^1^1(120) ^2] 2}: 40% 4*1 4 100% °11 §11444 
^7l 441] #^H(130)2l 441 *H7]4 o_5.*) 444 4 $14. 

[55] °H,#7l 71144(132)4 471 #^H(130)2] ^-?!:S.2l^^lifl011*1 4^4°4 
71144(132)2] S-(w) 6-^71 *1*1 7m Bl (120)2] *1^1 tfl444 444514 
4444.471 ̂ *1 7] ^]B](120)7} #^H(130)2] 44^. 44^1 
^7l #^H(130)2] 44^°ll o]§l] 711^2] 4(w)4 2:71^2] 44*1 
4^44- 444,4"7l #^H(130)°11 4^4 471 ^*1 71^4(120)4 ^*1 *7]^] 
44°ll 44 44^4 #7l #^H2] 44^°ll 2]§1] 4>7l #^H(130)2] 
ql^Tgo]] 4*]44. ̂ ,->$-7] #^H(130)4 4444 471 ̂ *1 7]^Bl(120)2] 
5]^Tg 7,]-o] o|] 444^ 44^ ^ 4^^011 o] §1] 4I-7I *1*1 7m Bl (120)^^71 
4^H(130)4 4S 444^ 44s 4444. 

[56] 444 011^,41-71 4^ ̂ (133)4 <%7] 71144(132)4 ^ 2]44 o_S44 
444^4 4#4°4 ^7l 4444 4^4711 ^4>£]JI41-71 7fl 44(132)4 
444 4 s °1 2] £] Bl]4 £] o] 4 S. 44±i4 4 4 °-S 4*1 €4. i 1 
44,471 4^(133)4 471 711^(132)2] ^WpjL011*1 ^7l 4^(130)4 
444°-S44 4>7l #^H(130)2] 44ti4 4 444 4^4 44 444 4 
^7l 444S44 4>7l #^H(13002] 4444 TggJ^l-Tll 4>7l #^H1 44 

4441S44 4 $14. 
[57] 444,^71 4^(130)4 4 444 471 ̂ 5j^(133)o] 5lAjH W c^JjL 

4°1 °11 711 44(132)1 7] $ 4 S 4Tir 4 44 °1 *1 44(gap space, S)4 
4 44.471 4^(133)4 4444 471 4444 ̂ 44 4g34 

^4W4 7>4 4^ $1^-^ 471 #^H(130)2] 4444 4g34 44W4 
7>4 4^ $144*m44. 4 44^14 ^4°114,47l 4^(133)4 471 
#^H(i30)7> 44s ̂ 44^ 4444 44 i4^] °-S 71144JI $144 
44 7144 44 4^4 4 ^2ts 444 4 $144 4^44. 

[58] 444 iS4,471 ̂ 4 ii44*ll(134)^ 47l ̂ *1 ?mB](i20)7> 4-7I 
#^H(130)2] 44011 4^4^471 o]*i 44(S)°11 444w£H ̂ 4 
?mB](120)4#^H(130)4°14 ^4^4^-444.4,471 ̂ 4 
S-44*11 (134)4 471 71144(132)2] 444°11 444 471 
4(133)4 4S 444 471 71144(132)2] ^4 4°14 44^s 2] 
471-44. il 44,471 ̂ 4 S-44*11(134)4 44^°1 444 4444s 
^44&] 442] 44 ?i oil 44 471 4^m(i33)°11 4^4 471-44. 

[59] ^1011 44,471 #^H(i30)2] 4444471 ̂ *1 74^(120)2] 2]44 
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4°H1 47l-£]4 44^4 ±i44°-S4 4>7l #^(130)4^4 
74^(120)2] 4444^-44 4 $14. ^144,471 ̂ 4 ^7^^(134)^ 
U7} ^§#2] 4 #^4 ̂ -o] 7Vj7 ^4 44^141 7Kb 4444S 
7]"44 44 4^4 4444^144^1 444^3] 71]4441 
X7} ^44^1 44 4^ °-S 4W°-S4 -#7] 444^ 7}^2] 
3.^ ̂  W 441" 4 $.M. °1 °ll 44 4 44°ll 3] 4 4 51 #71 44 4 ̂  ̂ ] 
°144 uo^lf T $14. 

[60] 5&4,47l ^4 #^H(130)2] i|t^1^i7] 7]^]B](120) 
A}O]2] 471 4^44 ̂ -44^1 W 4^4 44(135))4 a44 4 $14. 
il 44,471 4^4 44(135)4 47l 4^H2] 444 44°11 47l 
^4 71^1^1(120)4^4 #^H(130)S 44^14 ̂ 4^S2i 44 7-144 

$14. <« 44, 471 4^4 44(135)4 4(Au), 4(Ag) 314 
yJ]4(Pt)4 44 471 T]40] 44 Sft4. 

[61] 471 ^4 ii 44 41(134) 4 471 4^4 44(i35)°11 2]^ 471 ^4 
71^1^1(120)4471 ^4 #^H(i30)4°l^l ^4^w 444^1^ 471 7444 
4 44 4 4 $14. 

[62] 444,4444 444*^ 44 ji4°11 2] §fl 47I ^ 4 4 ̂ 1 4 (1204I-
4^44444,471 4 ̂  H( 130)£ 44 444 44 444 °_s ¥ 4 44 4 
44 4^44 4^344 #^H(130)2] 4444^4 444(120)4 444 
4°H1 44444 4^344 44 444 °-S 444 4 $14. ^4 444, 
^4 444(120)4 44 #^H(i30)2] 441444 44^4 4444 44 
4 4 44 44 °-S tfl 71] 4 0,5.4 ^44 44714 4444 4 444 4 4^ 
^4 444(120)4 4^(130)4 4444 7-14514 44 444 4 $14. 

[63] 471 4^(130)2] 2144 444447l 4444(140)4 4444 
^447}(i36)7]- 4 444 4 $14.471 444*1-(136)4 JI444 4^3 4 4 
444^2] 444 J1444 47] #^(130)4 4444(140)4 
444 444^-44 4 $14 444 4^4 4 444 4444.4144, 
471 44*1(136)4 471 44^(130)4 14s 1]44^ 47l 
44^^-44 4444 44441^4^4.471 4444(140)4 471 
44441 444^4 444^-S4 Ji444 47l 44^9130)4 4444 
4 4 4 44 444 °-S 44 4445144 4444(140)4 4444 44 
444 4 $14. 444444,47l 44444 4444(140)4 444 
7] Til 4 °-S 44 4^4 44 4^44 4444. 

[64] 444 °-S, 47l 444*1-(136)4 47l 44^(130)4 44 441 4444 
44 4(i36a), 471 44 44 4444 444(136b) 4 471 444(i36b)l 
471 44^(130)4 JI4444 JI^4(136C)1 S|44. 4444S4,44 
444(i36b)2] 444 I-1B1 444^471 JI44(136C)4 47l 4^4 
4444 MBS 444 4 $14. 4 44 444 471 444*}(136)4 
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^7] ^*1 #^^(130)^^71 ̂ *1 yfl#(140)# *l7H $1°-^ 
°l-8-€ ^ 

[65] AJ-7l 1311*1(140)21 13AJ-7] ^^^(Be)0!! 5L B}-^ <%7] 
^ ̂H(l 10)31 ^*\,^7] ^*1 ?j ^Bl(120)S 
^*1^^-^ 3)^^^-5.^71 P]-^E(110)1- ^f-sH ^1*1 €4. 0H,4>7l 
^^1111^(140)^-^^^01 ^7l ̂ -§-^-(112) 
qioil*] trj-5]- O]^ 71-^^.s.s. 4>7i ^ 
#^H(130) ^ ̂ *1 ̂ ^1^1(120)31 ^^1H1 1^# 
^^r-^l "T" 

[66] £ ̂  31 *1 oil °11 31 •& sf^-71 #^-g- ̂  *1 21 
^ *1 <3#5| ir ̂  *1 7\ ^ Bl 31- $ ̂  9] ^ B] # f-B]^ $ *1 
#^H*Hol 4*1^^^^21131 Hj-A] 0.5.^-Bl ^ Afl oil 31*11 

^ V\ ^ ^ ^ ^ *1 ?j ^ Bl 21 21 #^H3] 
xfl A}ol ol] °1 *1 ̂ °1 AS ^ ̂1 ^ «o>*l W: 9-M. V[^X\, ̂ 7] ^ *1 
7\ ^1 Bl 21- s A}ol 21 opj ̂ ^-(arcing)-i: ^ o_5.#| -tf 7l ^ *1 j\ ^ B] 2] 

^*11"^ 9~M. 
[67] 
[68] ^*1 T-a#!- ^-TT ^1 Bj 
[69] £ 4^ £ 1M 31 *} i oil ttfel- £ H S.^1 € ^*1 ^1 

Sf^-71# f^Kg- §1 Bl 1- q-Bj-ifl ir ^ S.^14. £ ̂ 1 i °ll Ai ̂  #Bl-SP> ^7j-
Sf '5"f-71 ^c]"~cr % plasma enhanced chemical vapor deposition, PECVDjo'"^] °1] 
^-V] £l ir ̂ 1 Bl 1- ol] A] *j 711 *1 W- =L2\ M", °1 <r*$ $ ̂  ¥<?> 
^ *1 ^ ̂  Xl ̂  5l 5.1- |iS SL^ Sf^-71 oil 
^€^sa^*mi-4. 

[70] £ 41- ^ °1 ^1 ol] °11 ̂  Sfl-7l ^2)--g- §1 Bl (200)^r 
7l^lHAl)Ol ^1^1^-S.S. ig^^Tll 7}^ ̂ (211)# ̂ til^ 

^1 Bl ^^11(210), AJ-7l ^iBl ^^11(210)31 lfl^°11 yfl^lS|<H #Bl-SP> Sl-^J 21 <^^-1-
^^l*1^(220),41-7l ^Bl ^-^1(210)21 ifl^ 

n*\5\°] ^ I!"^Rr ^1^ -n"x^(230)-a af-W. °H, #7l ^(211)4 
tfl ̂  ̂  ^1 ̂ 1 AJ-7l ^1 Bl (200)21 Wl£l,2^3l: ^^ •& 
^^1 ̂ .S^-(ioo)ol ^^1^4. 

[71] ^7l ̂ ^11(210)^ $.7]^ ^S|«H #7l ̂ ^11(210)21 nfl^l^ 
^^1*1 ̂ (220)4^71 ̂ -^1(210)21 nfl^sl ^*1 *KrH(110)t-
^7l^il-#^,4l-7l ̂-^1(210)^ «1 3] ifl^-^A-1 

tfl^H iflAl^ ^ *17H ^^^ol 6.^-gj-^l 51-^1 5£i^ 
^.3(quartz) 7fl^S ^ 9-M. 5£^, ̂ 7] ^^(210)^ 1^51^ o] 
^-^711^(0111- §T^, X\ i(SUS))S ^^5lJl2l^- 5^1 AJ-7l 4^ 5£^ 
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434^4 434 4^ $14. 
[72] 43 3 43(220)4 43 43 (210)2] 3433343 3-3 ^4^3 o] 

434^44 334¥ 44^44 34 441 3433 ^xl^t-
3 3 44. 3 3 44, 4443 3] 43 3 3 ifl43 i- 33- 33 ̂  37} 2] 
44s4(plasma)7l-4344. 5E4, 43 33 44(230)4 4434 47]-4¥ 
443 43 44 4333 -^-^(211)^1 334¥ ̂ -7} 7144 7]-<I44. 31 
44,43 33 444 47l"4¥444 333 44 43 £] ̂  444(]oule 
heat)4 434¥ 44711 S444. 

[73] 1 4 A] 3 SA], 3-3 4 2] 33(220)4 43 4 2] ^2t( 100)4 4 3 
333(120)4 433 °-S 4443 43 3444(230)4 43 43 
4^4(100)4 4¥ #(114)4 4¥3¥ 4344(190)4 *1713 o.S 4444. 
443, 471 33 44(230)4 4 4 3 33 4 44^1—(electrical power soruce, 
P)S43 <&7}& 443 ol§H 33,43 43 333 (120) 
4 43 4344(190)4 44 443 44s 4343 44344 43 ̂  
44H(ii0)4 *1713iLS 444 4 $14. 

[74] 43 43 33 3 (120) 4 43 4344(190)4 £ 1, 2 4 34 4^43 434 
43 33 4^4(100)4 343 4433 3-4 3344(230)iLS 444 

441- 444^ 4333 344 44^4 443 344¥ 43441 33 
44H(ii0)S 4444.3-71 33 44H(ii0)¥ 3-71 44(200)1- 334¥ 
334(3^3)^4433 3-4 33344 344344443s3444 
$14.3-4 34 4^4(100)3 44 434 434 £i,2^3f 4^43 
434 44 44 4s.s 4 °143 43 4 434 3444. 

[75] 4 434 444 3 34 44714444 333 344,43444 
43444 444^33 434 4 44444 443 444^33 
4^44 ¥43 444 43^4 33 4444 4444. 34,3344 
4 33 #3^4 4434 443 33 4rBl 433 °-S 444¥ 
3344(140)4 443 434s 4443 344 Ji4iLS 443 33 
4 3 4 7]- 4 3 44 °-S 4343 4344 4^ 3-4 3 3 44(140)3 4 4 
^444. 443,3-71 34 434(120)4 4344 4343 43 3-71 34 
434(120)43-71 3444(220)4 443 ¥43 371144. 5£4,3-71 
3444434 #3^433 33443 433^44 4443 4434 
43 3 4 3 3-71 34 4347} ̂ 43¥ 44 44 4 4 $14. 3 3 44,3-71 
344 434 444^ 44344 444 4 $14. 

[76] 
[77] 4 B] # ̂ 4 ̂  3^7] 4^4 44 
[78] £ 5¥ 4 434 444 33 44 £ 43 £4 4 341 43 4¥ 

4433-44- 431443 ¥ 43 £3 4.4 44 3 3 4 ¥ 44^4 
44-43 3 4 3 44713- 44-434 43 4¥ 431333 °.s 7fl3 4^ 
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$1*1 4 43 4 «1 4 4°ll 4 4^3 44 441 51 4S ̂  *14 7] 7l ^ 4 
47ls]Sl 4-3-S 44 4444 °ll 4 £ 4^ 7fl^o] 344 4 $144 
7}^ 44. 

[79] £ 51- 4^44, 4 4^ 5] 444 oj] d\] vtys. ̂ 7] 444 44 (300)4 
2]4S4^1 44^H 44^4 7l40ll tflcsrH 4471 4 4443 °1 4^4 
434*1(310), 47l 434^(310)2] 44°114 tiV-g-7]-^! 4444 
44 §11^.(320), 47l 44 *HH(320)1- ¥§11 44^14 447^2] f?]-SP} 
444 4^44 fs}SP} 44(330), <%7] 44§US-°ll ^444 <%7] 
43 4«1 (310)2] 44°H4 Aj-7] 7]^ 7^*17]^ ^7j 
44 3 41 3 *1 44S AH#44 3 *1 444 4til 44 ̂ 1 Bl (200) 4 47l 
434^(310)2] 2] ̂ -6\] A\ 4>7l ^] B] (200)S 444 47]"44 4444(190)4 
^7l 3*144°-S4^1 4^4 3*1441 3*1 444 S 4444 3*1 
T] ^] B] (i20)l 4til 4^ 3 *1 4^4(ioo)4 S444. 

[80] S.7.] £] x] ̂  &&*] Aj-7] A]; o| ̂  ̂ .(320)1- ¥§1] 44^1 4 44 7lil 

4444 «>-§-7>i 44444 471 43 4«1 (310)2] 444 44^H 
^3^ti](310)S^-B] tiV-g-71-i! 4444 «>-§-7>i 44444 B] ^44 4 
$14. 471 «>-§-7>i 4#49\d\]^ 3^ =7l B] 444 4 $14. 

[81] ^7] ^3^ti](310):b2]^-^4 43£]£Sl3ll£]c>] ^o] Xl^£l-
TttrjL tg^o] fe]-SP} 43 5] 444 ̂ sfcirH 4>7] 7] ̂  o^^l 

^ltSH^|til 5£ir 7l 4 °]4444 4444. 
[82] <%7] 44 §1] H(320)4 <%7] «>-§-7>i 4444 °-S4^1 ̂ £] ̂  tiV-g-7>il 

4^34 4®1—S 47] 7] 42] 44 °-S 4444- °lll-&4, 4"7l 
444^.(320)4 471 7145] 44 °-S 47] «l-5-7lil 444^4 471 
7] 44 4447] 4 4 4°1 si 4^4 44 44. 

[83] 471 44^4 44(330)°114 JI44 447]- 471-s] o] 47I 4471-^i tfl^H 
44^4 444 4^44. ̂ 42] 44^4 4^s <^7l4 471 447^4 
471 7l 4^-S 3444. 

[84] 471 ^1B] (200)4 44°11 4 4 4 471 7l 44 *1*1444 5] 45] 44 ̂ ^4 
444 44444 44°i 7]-4444. 71-44 471 7144 44°114 471 
4471-^71- 44444 7l4 4°ll Ji4£5] 44^ 4444. °H,47l 7l4°] 
7I-4s] 4 4£4 4444 444 4fHl 44 444 4 $14. °lll 44, TEOS 
44 4444 ̂ 4°114 4 360°c 4*1 4 460°C2] 4£14^4 7]-444. 
°H, 44^4 44°11 5] §1] 47l ^1 B] 2] s4a\] tfl3^ 447^2] o]^ 
°J444 471 3*144°-S 34^1^ 471 3*1 7]^]Bii- 44^ ̂ 4^1 3*1 
444s 3*144.471 3*1 7]^]B] 4 44444 471 ^]B](200)2] 44^1 
444 471 3*1 42:4(100)2] 44^1 4444.471 ̂ ]B](200) 4 3*1 
42:4(100)4 s. 1 4*1 £34 4^4°i 4^4 44 444 4^ 4 7144 
7^ES B] o]^-2] 444 4^4 ̂ §444. 
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