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J5ltR6±Jl<b LTJS£ 1 OOnm©iibyy^>l$, 7 7X?CVDgf 

[c<fcy, gftS^Slz^ilLfco 

[0037] !#bftfcS*J5(7)d*>5 Otfclz#®/^yy^-va :©5 

OtfclZOl^TIi* Jl^ 2 0 n m(7)ii'fb7;U5-r>AfiI$-N 
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SUb^JCiiiiiil^ffl Ltz0 zojj&izk y 

s xh-r^7M hy-^^/ti^TXA 12o3vh-otz0 *<D®.S 

y y v y =i >8Hbjni£' 1 5 o n m^i Ltza 

&lzs A gh^a^/^->TrX^ 

y->rau n.nkLtzo z<o&s 8 oo°c<Dt&i$.&&%nm%T3®m?T 
l\ A g <!:|l®i^®(7)1^11^1£Hii£-t±T v 'J =i >S1S<!:S 

iI£i±fco ^H*;til(7)S®[zN J5ltW<bLTJ1^2//m0A l 

SMTrffMLfco 

[0038] itmm 1 ] 

HWIJ 1 vimLtzmmmv 5 o^ssiz, HWJ ^ 
|H] £M;£(7)^b V 'J =l >m& 1 O O n LfcJSWI*. H«J 1 <t |H]4i[3 

ftofro 

[0039] iii 1 &t/j±$£$j 1 v&z>tifc£ffinte$s i7?x 1. 5(7muxw> 
m 1 ic^-r <*a 

*#§^£HjjfeLfcH«iJ 1 (7)^H*;ttl(7)^t4^J:b$^iJ 1 (7)^11*^(7)^14^ 

[0040] [^1] 

felg-fifjfE 
[mA/ cm2] [V] 

ftHH-P 
[%] 

WkW£ 
[%] 

AI203 20nm + 
Si02 150nm 

37. 8 0. 641 78. 4 19. 0 

.ttis^j 1 SiN lOOnm 

O
 

CO CO 

0. 636 77. 5 17. 7 

[0041] *#§l^[::££!5»ij 1 X*lts MmzMl£Ltzmni*m<D&£tf&®m 1 (7) 
t(Dcfcy ^bicN JS: 

iKji^«j:<jjj:of=z<b[z<fcy, y-$m3fEjW£M£*u 

[0042] m mm 2 ] 

S*J5J!£2 5 0/imN JfcJgJftl Q • cm(7)N y>h-;° (100) NS7 
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Xti v V v >J =I 1 0 0 fad*} u &;17Wk\t± >J ^ A 7K y X 
lJr>A/2-7'0p/'vy-;U7K^;S4][3;l 

mit7\-^mnm%Ts 1 oooocTf#®i^±£Stof^tg 
TrfMHU P liltr, vinE'fb y >#fflmTs 8 5 

0oCTrg^c®|H]±^StefrTOTrMIIL, B S FJi£ffM Ltza ^mks 
yvmzxji^xm&v&SiLs WKsamz-etzo J^ommoik 

s LTJ!£ 1 0 0 n mtf^bv >J =l >0I£\ 77X7CVD 

gMic<fcy, mm±mtzj$mLtz0 
[0043] &btitz£fc<D5*>5 0t[:g»^7 v^-va >m$&f$Ltz0 Z<D 

5 0tl:OL\Tlt Jl^ 2 0 n m(7)ii'fb7;U5-r>AfiI$-N 

l:J; yS^Jt2 o Jl*'4tfXI::[£TMA£ffl 

i\ mtmzitMm&i&mLtzo 7;U$-^A 
Jlli, Xh^7M hy'^^7^7 7XA l203Trfeofr0 ^i± 

C V D;JIZcfc y IHb^^ ^fUl^ 5 0 n mJilcEi Ltza 

&lzs £S*J5(7)gft®mt/#®iliJ[::A g^-X 

y->rau n.nkLtzo z<o&s 8 oo°c<Dt&i$.&&%nm%T3®m?T 
l\ A g v y =i >S1S<!:S 

il£i±fc0 ^H*;til(7)S®[zN J5ltW<bLTJ1^2//m0A I 

'£WVMJ&Ltz0 

[0044] itmm 2 ] 

•mmm2vimLtzmmmi) 5 njf5«ij2 0Ste*®<b 
m cmfctD^itis y =i >01 £ 1 o o n mj^ji Ltzumt, mmm 2 <t IMC: 
fro/io 

[0045] iii 2 &t/j±$£$j 2 vm^HtzX^m^s 177x1. 5 (DM^PI 
^ 2 [z^-f <fc a Iz, 

*#§^£Hjjfe L^HWJ 2 0 ̂  PI m ;tti 0 ̂  i£ ̂  J± IS^IJ 2 (7) £ 
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[0046] [H2] 

[mA/cm2] [V] 
flUH-F-

[%] [%] 

mm AI203 20nm + 
TiO 50 nm 

36. 5 0. 651 78. 8 00
 

-1
 

kk$ipl2 SiN lOOnm 36. 2 0. 637 78. 0 po
 o
 

[0047] 1 0 1, 201, 301, 

102, 202, 302 

4 0 2, 5 0 2 PJH 

103, 203, 303, 

104, 105, 204, 

205, 305, 405, 

205a, 305a, 40 

205b, 305b, 40 

206, 306, 406, 

106, 207, 307, 

107, 208, 308, 

4 0 1, 5 0 1 

N JH 

403, 503 PN Jg-g-gB 

304, 404, 504 

5 0 5 

5 a, 5 0 5 a MltTJU 5Afll 

5b, 5 0 5 b 

506 mmn^ (BSF) JI 
4 0 7, 5 0 7 

4 0 8, 5 0 8 
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tit-p Ns 

fritz/i"<— v 3 >jf ts ±.tR5£i/LiRRXf3E3£iiti5lz 
MtfLZtifcmtiWLViti ±SB 
/^'rM-va >11^11114 o n mj*lTG)ijHb7;U5 — ^Afll^-a-t; 

[11^112] fifE/W v^-va PNM¥ 

[Ii3<ijt3] /iy i/K— v a ®Mb7JU5 — ^AWkt s l^iSHbTJUS — 0 

'J=i>s M1b?*>s 0Mb *>y 

ill X(i2SHi6(7)^ll*;ttl0 

[=i:£iI4] 

5 -^AM£ t-t;/^ S"<—v a >11 £*il£i± 

3 OHvf 1 

[!i^II5] fijSE'M^W\ BN N a N A u K, C a N Si, V, Zn, Zr 

, C d N Sn, B a N T a N T lN P b&t/B i 1 flX 

immm ttrss^b^^u s—AJ^I3 (-#• -g> P*giSEM*^A<^trSB®tj?e(3 Jc yjgin 
~t~ 4 X(i 5 !Ei8(7)^PI1l;tt!o 

nmmi] ifisBi^b7;u5-^Afii^\ mmmmowmizk ymmw-Ttta 

-§>ii^<ii4 7^M6(7)^-ftL^ 1 mm<Dxmmm0 

[11^118] li^il 1 7bm 7 OHvf ft.fr ^ LTft<g> C t 
zw$ktt&xw>in.)&=Eis^—)\'o 

immm ¥iMicp 
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XS it S % ® 0) I'vt fri- U X11 ̂  (D ® [ z / iy v H — v 3 > Ji £ M Jig 
t&JLmt s y tti 
t <§> x® t X feot, fijSE/ "V V v^<—v a 
>JS t LTfHJ54 0 n mJMT^ii'fb'T'JUS — ̂ ^ <t $• 
ftl£ <t f o 

[!fr*IJt10] fuSEM^ h£500~900 °CX 1 B>~ 3 0 flfHl 

£ c <t[zj: y U v^-v 

gfii £ i± <§> li^Ii 9 SEi)i(7)^ll*;ttl(7)M^^;S o 

[!i^Il11] !uSE'M^W\ BN N a N A u KN Ca, Si, V, ZnN Zr 

\ CdN SnN B a N T a N T I N Pb JkTS B i b 1 fSX 

(omfeufco 
immMW IfjSEi^bTyuS-^AEIlzfcMt^i^ijiMm^^ltjSE'M^lz^yii^ 

1"§sfjRJli oxiii 1 SEi^^HI^M^&o 


