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KStCiS^^a^EPJPLTXA^^-r^o X 

Ay ̂  ©l&tt, Sfe 5 ©^J£t<mX\£ 1 0 0XXZtj:Z£?lzLs 

S|50SlC7ib<g*£^j£tf1 5 0°CJ^±K 

;UJt©±#iUc^i;TMSl;tfXtCc££^Jl7^tiT, ^H3rFtf*$ 

< t£Z>tcisbU£ L < 

[0052] fUT, 7Jb$-^Ap#I®IIi)?5 0 0 n mJii± 1 0 0 0 n mJ^"F0 

W,m<Dpfjfe(Dmz^Ltct Z 5t\ iS}t^J±a)EPJPfcNd:t/XA>> ^ 

[0053] i1 (b) &N ^1>>A-2fr^Ixy di3tl/cgfe5®8fr®|i|£^LT^ 
§o Sfe5 0±®tC^% iltf'5 0 0 n mj^±1 0 0 0 n mJ^,T®|5EI"T:'M 

J5c^ tl/c77>'U$ — 0 A"n #H 8 lN£>0 Z(D7)\s$ 

8&s A I -T i N £>£WiA I -N d^fr£>*ij$3tlT^£0 T i &Z>^ 

ttN d ^ttt§7J^-^A^#I8(t 

[0054] JU"F-eU£B^ t & ̂ IMIJ iz n ft Z> 7)\s $ - 7 A^jf tz tc %%T)\> $ - 7 A 

JfO/SJgaMWs (Ar^) 0;,«& 

44 0 sccm^iJ, 0. 4Pa"eife5o 

©^•£0 sccmfr£20sccm (X;<vt>l3X±WlZtttZ>MMl3X 

(DWmft^X 0%fr£>4. 3%) ©^"e^bSttracl^lCcfcoTs T7^^-

•5 Ajf £ fc M T)U $ - £ AH JC # £ tl £ MH(D#0#ff # £ ̂  

L/co 

[0055] lit, ±^L/cJ:9^77>'U$-'7A^#]18®JFM^fcNlNTs MUtfX 

L/ciIi§ra)i§rft 

5 gpg © ̂  tl^ tl JC OIVT JFM 3 tl £ & T7 JU $ - 7 A Jf 8 (DM 0t^SI 

^@2 6 

[0056] H|2~H|6&N ^tl^tu yiR-^ApilSCiS^AFM (Atomic 

Force Microscope : tCcfc o TH^ LTcfn^: (^iUCDlil) t 

S EM (Scanning electron microscope : ^SMIl-flints) tCctoTll^ 
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L/cilp^ (£(U©^) A F jUif 5 0 0 0 n mCDIE 

SEM©I^$tt5 0000M§o &fc\ TJl/$. — ry 

A£-#jf8®J]lJIM 1 OOOnmffeSo 

[0057] @2(i, 

tztOX\ £IPJJ © ® £ tb$£ ft * $ & A SB U T § CI £ fc> ^ £ 

ilj 0II :P J U $ = ̂  A ^ ?m $$ ft * $ < JFM 3 tl TI ̂  d £ 7^ to £ 0 

Z (D7J\s$. — 7 R a & 5 . 5 2 7 nrnt^'J, HA 

H®ffi£Rmax&9. 5 4 8 X 1 0 n m X&&0 ZZX\ El 2 

$--7AOOnmJ;U^$<^9Tl\§ (E|20 

^i|iJ©EI©^T© 1 0 0 n m®X^r—;U#0S) 0 

[0058] ^3tt, mmiSX (if: 5 seem) LTM L/cT7^ " ̂  A 

^#|8tfeU> ^iIiJ©H^bs H 2 ©±I-£<hhb^Thb$£ftA$ 

LM^LTl£iliJ©IIIfr£>, ®2(Diii'gtlt'<T7)l/^-

a tiN 5 . 1 0 2 n m T'fe lJ N It Ai^ilnfl^ R m a x ti 5 . 7 13X1 On 

m^&^Tl^o d dT\ 

% @ 2 U/ci§-n <fc lJ T £> lJ > 1 0 0 n mJ^l 

[0059] @4&N MUtfX 01M: 1 Osccm) ZMG LTJFM L/cT7^ ~ 7 

A^#|8tfelJ, £i|ij®li|fr£>, l!3®i:I^£tb^Ttb$$ft*$&M7^ 

'PLM'MLT^Z Z tlffofrV s £iliJ£>Hlfr£>, H3 ©il^^hb^TT7^^ 

-^A*i^'>M^ < t£^XBmStlX^Z>Zt1?hfrZ>o ¥£jH®fl3 

R a tiN 3 . 1 4 5 n m Xfo lJ s Rm a x(i4. 359x10 

nmi:/^tl^o dCt\ IH4-e^t"T7^^ 

ti\ M 3 X'Tjk L /c *!"•<£ U t/J\3 < &oT£ ^ W 1 0 0 n m 

[0060] m5^ mmxx (;li : 1 5 seem) LTJFM L/cT7^ ~ ^ 

A^#|8tfelJ, £i|ij®li|fr£>, l!4®i:I^£tb^Ttb$$ft*$&M7^ 
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£i|iJ®Hlfr£>, ® 4 ©*§£•£ tt^X 7)\s< 

R a 2. 5 8 2 n m X&V s R m a x (i 3 . 252X10 

nmih^oTl^o ZLZ.X\ M 5 — 0 AtirftdU ^ 

if, M 4 XTF L tcm-& £ <J t» '> 3 < & o T £ kK * ©¥^1511^ 100nm 

[0061] HI6&, MUtfX (;li : 20 seem) LTJFM L/cT7^^ - 7 

A^#|8tJ>§o £i|iJ®Hlfr£>, HI 5 

R a 3. 0 1 

2 n m Xfc> lJ s Rm a x(i4. 0 16X1 0 nmihft^Tl^ 

o ni5 

%tL^(D±^(DJ^V^if±^ < 2 0 

s c cm©lifX©;Iitt 

[0062] ±^L/CJ;9^ HI 2 ~H| 6 :FJU$ —^A£-#ji8®JFM^&l\T 

% 5 s c c mj>X±. 2 0 s c c m Jil"F ©;litii f ^ ;Fb •t~ Z> ZL t IZ £-z> 

X, 7)\s$< t£Z>Zt1f-fofrZ>0 Z(Di§£\ T7^^-

•5 A^&Jf 8 0;£i^[p]fr bfttctt*(Dmm%tL(Dm^%mif ^ o 0 n mJ^T 
X&V, I^®II$Rma xtf'6 0 n mJi("Ftfel)o CltUCcfckU 

-^A^i8©iifflMi$^in^(^<tSo 

[0063] ZZX\ i1 S*Jx50±®tC&N 0!la.l£A I -T iN £>£>W£ 

A I -N = 0J±-&&m8%:Ml&Ltc*,<Dt U *m%X 

y)\y^-OAM(Dmsxh-oX^, Ii®i3in(:«t^T7Ji/$-i5A|if© 
< &£ closures £7^ 

£1ftofr'oX\,^Z>bsbX&Z>o 

[0064] ®7N EI8&, HI 2 ~EI 6 IZTF Ltc(D tMffilZ* S*Jx5 0±®tCN l\W 

^ AM I^N 77Jl/$ — ^ AM 0^®^: A F M£><£t/S EM 

£J:oTil3£L7c$^£*Ft~l§l"C£>£>o 17, H|8^fcNlNT, ttittis ( 
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a) 0 0 0 n mCDIE^I^ LfcA FM0^ife 
yN (b) & (a) ©^®©S EM||^0^"efe 

So @7(t M^^X^^<;Fb^L^^^E"eM77;U$-^A]i^JFML/c 

*I£\ EI8&, MUtfX (;li : 1 Osccm) £;Fb£- LTJFM L/cM;7^ 

$ — AI?;^ LTl^So 

[0065] 

a 8 . 9 8 5 n m T'fe lJ % R m a x (i 2. 0 0 1 X 1 02n 

A* A $ CI 11ft) 

hsZ> (El 7 (b) #B§) o £tcs MSlZmt^olZ, 

AJf ©*§£•-£ tis R a &N 6. 50 1 

3&1. 9 5 8 X 1 02nm^^^te^ 

IE 3) 7^A$lNCl <^I ?bN -2> (El 8 (b) #1,1) 0 Z.CDZ. tfrbs 7 ){/$.— 

< T?$% z: tltCofc U M 

T7;^ --7 AH J: y t 7 Jb$ z ̂  A^#I©J § I h 

[0066] m9tts ±I©litt 7^ $ z ̂  A^#I 8 ©^©^1 (nm) izftt 

(%) %s mm$^^7J^<-0A^iWs 

7 AH, £ J; $ - £ AH © ^ ^ t L tz 7 T? 

fe^o i^7 7li, (nm) (%) £ 

^ LTl^So 

[0067] m9lZ£^T, AttMfi###;PJl/$ = £A^&Jf©J5itf^1f£^U B 

: 5sccm) ©g 

t^#14£^U CttMfil^TMl/S^A^&Jf (j55cM0l©M^^X}tM : 

1 Osccm) 0J5t^#14£^U D(iIitt7J^z7A^#| (j£Jg 

: 1 5 s c c m) E&MSl#^;7^ 

-^A^H : 2 0 s c c m) 0J5t^#14£^LT 

i^o £tcs F^mm$^^m7)u^-7AE(DfRMm^^Ls Gimm 
ttl7^$z^AI (J55CM0I©M^^X^M : 1 Osccm) 

£^LTl^-g>o HI 1 0 A ~ 1 0CtiN HI 9 lZ7FLtc<?^7 %Wl$tZ>tclsb(D 
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T1'— $ M 1 o 0 0~5 2 6 n m C0I5EUC& tt-g> 

, @10 B(i;M5 2 8~6 6 8 n m 0i5gUC£tt-g>, M 1 0 7 

0 ~ 7 0 0 n mCDiBEUCfo_hlEA% B% CN D% E% F% 

G 00J5 W ^ L T o 

[0068] ^9£J;rJ^1 0 A~ 1 OCfrbs '>&< 

zfeHtCfc^T, RT^©^S4 0 0-7 0 0 n m g=fc 

(^7E) -et¥^-e8 6%ju±-es>y, 

AH (^7F) J; y (f#tC4 00 n 

mlCjfi^^) 0 iU IItt7Jb$z^AMI O£Jg0$©Mfilff;*3fc 

M: 20 seem) E ^Ii#tt7J^ - £ A^&Jf A <£ y =fc 

< @2fr^ll6£#BSLT§ftBS Ltc£ 

9^, IItt7Jb$z^AMI O£Jg0$©Mfilff;*3fcM : 2 0 s c c m 

(^77G) N — "7A-^-^Hct lJ 

[0069] &fc\ m 1 His ±^©77;U$-'7A^#]i8®JFM^P^Ls 

X (A r #XN ;114 4 0 s c c m) tCMH X £;Fb£- MUtf 

7, 5 s c c m N 1 0 s c c m N 1 5 s c cm, fcvJ;tJt2 0 s c cm ;Jbn" L 

7Jl/$z^A^#I80N H TfU£N N H TfitE 

>>a-xtutHvN 

Ltc^kXfc&o &fc\ N H Tf®££fciU (N a n o Ha 

rdness Tester) I S 0 1 4 5 7 7 L/cT^/i 

T->|Jj£3tl/c£I3£^9o 

[0070] «> MSl;tfX£;Fb£-3-&&l^I£-& 9 6. QXfo 

•S CD L N s c cm, 1 0 s c c m N 1 5 s c cm, J3<tt/ 

2 0 s c c m £ ;Fb £• 3 t*/c *!£•&, J1&, 155. 8, 194. 7, 225 

. 7 N 2 2 9. 2£&yN mmtfX(DM£wlZlfo[:T±xZ < £ 
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(DZtfrb, 8&N m 

ct 9 izt£&Z. t1ft>tsZo 

[0071] 1 3. 9GPa-e&£(mcttL 

N s c cm, 1 0 s c c m, 15sccm,focfct/20scc 

m Ltctij^tes Ji;^ 78. OGPa, 77. 7GPa, 95. 3G 

Pa, 82. 5 G P a tKV, mMX X(DM£>wlZlfo[:Tm±x* < 

•S ci t1ffc>frZ> o 

[0072] S/c, MSltfX£;Fb1^L&l^I£-& 1 9 3. 7nmffc 

•i> CCUC L, fX?:5 s c cm, 1 0 s c c m, 1 5 s c cm, 

2 0 s c c m t: /^n" L/ci^n" JIII/^N 154. 1 n m, 140. 7 n m, 

130. 4 n m, 131. 2 n m tB,< ft <J, UT T7 

;u$= £A£-&Jf 8©fl;*tf:*$ < 

[0073] L/c7^T, ^Jl/S-^A^&Jf 8&N StlZZtlZ^Vs & 

[0074] g| 1 1 lC*Ft~i£lCi>^TteU S*Jx 5 lCftt"£> — ^7 A-g-^Jl 8 

L T tyU^ L^©i|p^;&^#Tl^•g)o 

[0075] i1 2&, J$JI£0$lCXAv $13Xlzmmi3X%:}fcm5 seem, 1 0 s c 

cm, 1 5sccmJ)<J:(/20sccm LTMJ^c L/C77>'U$ 

-"5A^I 8 L/c^T'fe'So 

[0076] 5 s c c Sd-^CJ; U ?# £ tlS T7^ - £ A£-#jf 8 

7 8 3 nm, 7 9 1 nm, 8 0 8 nmi; L/ciln", 

lit lis o. 1 0 0 5Q, 0. 0 9 7 0Q, 0. 0944Q£&ofc0 d*UC 

J;i<J, T7^^-^7A^#)18®^^MJlti 7 9 6. 0 5 nm, Itt 

0. 0 9 7 5 Q£&y, tbffiJ/Ete 7. 7 5 8|iQcm^j:5o 

[0077] MHtfX£1 0 s c c mJI^-f Sd-^CJ; y?#£*l Z>7){,$- 7 A£-#jf 

8 CDjjUff^: 742nm, 74 1 nm, 7 6 6 nmi; L/ciln", ^ttl^'tlCDlS, 

ftMitli, o. 13 6 6 Q, 0. 1314 Q, 0. 1 2 7 5 dtl 
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Kcfcy, 7 5 4. 7 0 nm, 

&0. 1 3 2 1 QtteV, ktlWA 9. 9 6 6 ju,Qc m£&£0 

[0078] 5 s 

8 CDjjUff^: 7 6 6 nm, 7 8 8 n m, 7 9 0 n m £; L/ci^n", -^tl^'tlCDifi; 

ftMitli, o. 1 7 7 5 Q, 0. 16 7 5 Q, 0. 1 6 4 5 Qt4ofc0 dtl 

JCcfcy, 8OT*UJgJitt7 7 8. 7 5 n m, miMUI 

&0. 1 7 1 0 Q£&y, ktlWA 1 3. 3 1 7/iQcmt^0 

[0079] MHtfX£2 0 s c c m;Fb^t§C^CJ: U t# £ tlS T7^ = ̂7 A£-#jf 

8 ©flUff £ 7 3 6 n m, 7 4 8 n m, 7 6 3 n mi; L/ci|p, -^tl^'tlCDifi; 

0. 2 3 9 2 Q, 0. 2 1 5 2 Q, 0. 2 2 2 5 Q t ft o tc0 Z tl 

Kcfcy, T7^ 7 4 9. 9 0 nm, 

&0. 2 3 0 9 Q£&y, ktlWA 1 7. 3 1 1|iQcmt450 

[0080] ^tUC^Ttf^tlST^U^^A^ 

8 ©flUff £ 659nm, 6 6 5 nm, 6 7 4 n mi; L/ciln", ^tl^'tl 

©ffiftMitli, 0. 0 8 3 9 Q, 0. 0 8 3 9 Q, 0. 0826Q££ofc0 

dtucj^j, T7^^-^A^#)18 0^MJlti 6 6 6 9. 0 0, 

mto. 0 8 3 3 tteV. ktlWA 5. 5 5 2/xQcm^^0 

[0081] 7)1,$ = £A£-&Jf 8&, MH^#W3tlT 

t», J£i£*n;£/>&< £t» 2 0 Z(Dtci£>, 7 

;u$ -^A^r#]i8^m^pnpa)i3i|g]i^^^M-e$, flUfcfrt&E L 
(Electro Luminescence) Z tif "£'$•?>^hW^^k^lkT 

£ <£ 9 tC&So 

[0082] |13li, T7^^-^A^#)18®JFM^fcNlNT, MH#X£;Fb£-

*§n", X £ 5 s C C m Ma L feigns MMff X £ 1 Osccm Ma L 

/cii-n, 1 5 s c c mMa L7cij§-n, M^tf7.£:2 0 s c c m;J| 

• L/ci|p0ESCA (Electron Spectroscopy for Chemical Analysis) tC 

cfc /ci|p^^:^t"^"C1fe'i)o HI 1 3tC33lNT, fI$c^4/TCD£i 

O, T i, N, A I, 
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ps-90OOMC^^O 

[0083] 11^X^:5 s c c m;Fb^L/ci|^07J^z^AMI© 

5fi%W±0. 9Mi%Tfcy, II^^20scc 

m ;Jt"n L /c*I£-0 T7 JU $ - 7 A^jf 0 2 . 2 ft M% J*Lt 5 . 

[0084] MH#W>WO. 5li%J^±5. 7li%ttT©Iitt7Jb 

= <fcy (ft 

R m a x7^6 0 n mJ^T) N lo, (#• 

l!i©¥^Wl OOnml^T) (HI 2 HI 6 

) o 

[0085] &fc\ 2 0 s c c m;Fb^L/ciI^ -^7 A^-# 

Jf y MJ15 0 0 n mJJLt 1 OOOnmJ^ 

T0l5H^I0ffi-ejFM L/c T7^ " 7 A^&Jf 8 <£ y &$£?#£> 

MH#W>WO. 5it%w±4. 1 nm%aiT(Dmm 
(HI 9, i1 0 A~ 1 OC) o 

[0086] ttcs ±§E©Hfr£>, T7^^-^A^#]l^fcNlNT^ T7^ - 0 AJ^0 

ifo(D<kmjtmt LTT i T iCtWi. Oil 

%£Lt1. 9ffM%J-MT<>:&^T£l',U 

[0087] ±§E-m, 
h LTT i feS WiN d Ltcif^ #S7U^C0^I^ 

fe-g)^0#)l7t;^ ($J;U£\ M n N Mg, ZrN Vfc^^Pb) TfeoTt 

<U\ ±§EI!^#I^dM (PCT/J P 2 0 1 2/0 5 8 3 9 4) {Z$m^ 

T7^ -0 A©^S3ft© 

±IE#S7U^tis Mo, NbJfcliHfefe^Tt<t 

lNo Z.tlCb(D3kM7tM%: 2 HIIJ^Jz-aA/T't cfc lN0 

[0088] <1111, 
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M> 

mmzmmtzo 
mm±mzmj$tztcsbo^xyjmmom^zm^bn&o ±&Ltc& 
9tc, nmt (P-MK) (D^xy^mmts mm±m^u-)\y • v-• 
P-Jl/^KcfcoT^WJ: LT^So RittR© 

MSfa©®K£3lilit~£>o 
[0089] £1% 

[0090] 114 (a) lz^t£?lzs & 

Iltt7 2mt &SStt7 2m±KM/£3ftfc#J»#fe*iJf 1 3t 

em 3±tCJFM^ti/c77;U$-£A£-&Jf 1 8 1 

#IM7 2mi:tII6lI1 3 
ft1 2t^oZ.t1ftbl>0 &33, #IM7 2 mtCftxT, ffe©S*J (003. 
&s S/c, 1 3 

te^m&LTfcJ^o fib, 7J^z^A^#I1 8 tmte2>&Mfrbte2>£ 
fa 7)1,^-7 A^Jl 1 8 t^SiW7 2 m £©Hf|-eilt4 
tf&z.2>z.t*®5±t2>tMz, ztib^m.%mzmmtzztt>m£ 
o Ltctf-oT, #!M7 2mi:7J^z^AMi1 8*:©^^ 

mmej:t//s/ctt^a"F±6Jitm&33, «i4gfa 
£^£m-siz=fc, 33<£tf /SfcteMTifeji£§xttTt» J; l\ 

It§o &&TJfeJf £;PJl/$ = £A^&Jf £©^UfM£lS!tt£c:£i;:J: 
o t, •zbiz&mfe.z&mt&z.ttf-ez&o 

[0091] lit, 7Jb$zi)A^#I 1 8 t LTv ±j&<D7)\s$-7 A£-&Jf 8 £ 

7J^z^A^#I1 8&, 7)\S$~0A 

[0092] 7JU$ z^AMi 1 8%mj$tZfaMi%L<Ds 7JRzi)Ap#I 1 8® 

1 OOnmJ^m^ 
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1 8 R m a x (i 6 0 n m CI Ll^o 

7){,$1 8 tC#StlSMSl©#^^ 0. 5li%J^±5. 

7 ft M%J*TF"e £>£££#$?£ IA\> 

[0093] #isiM0giiii{i t y ji, < - t it 

&0. 6 4 VJUT-efey, 1 8^©^STC^M©##$ 

^ 1. oii%j^±i. ^mTtrnMiz 
s T i ^/ctiN d T'feSo #S7U^IVUiCltUCl^i^tlTN #S7u^MCD^|^ 

6 4 VJJTF-C 
fe-g)^®#S7U^ ($13.1^ M n N Mg, ZrN Vfc^^Pb) TfeoTt 

ctlN0 CI tl ©#B7U^^: 2 A/T't ct lN0 

[0094] ^c^iMij£^LT!^-tsj;9tc, ±m(D^mjtmMtmmt^^y 
JL/$z^A^iI1 8&N ^7*6^0^X^4 0 0 n m~7 0 0 n m0tl 

!5SltCfcNl\T^ 8 6%&L±(DKM^%:^tZ>o #S7uSlM£#fr 

tiz^^Ts =to^U^^A^H 1 s&n 

tlSo 

[0095] Ltcif-O X, 7)\s<-7Ati&m 1 8^W"TSMSfa1 M 1 
4 (b) tC^"tJ:9^ /1N°-^X77;U$^-)12 1 0 

0^JFM"TSdi:tCj:^T, (^X®itl\ 

wi, ^x^»p£ti/c) oo^ 

[0096] 11^ H3 1 ~H3 2£#B§LT, 

jFM^tisna^ffi^tci^B^-rso m3 1 

05 EM#^^-rii|-efel'J^ HI 3 1 (a) (5 000 0|p, HI^© 

1 o 0 Mm) -efekk HI 3 1 (b) M®0S EMjf-efeSo 

A I - T i Jf-e, 1 0 0 0 n mtfeS 

o 9-fv h®£lj«, A I : 9 9. 511% T i : 0. 5ffl%®^-
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KT-feSo PCT/J P 2 0 1 2/0 5 8 3 9 4^C§Ei6(OT;£ (tb$$ 

W) -ejFML/ctO-efeSo l©SEMic^L/cJ;?[:, 

Tl^S CI 

[0097] ||3 2 (a) ~ (d) 7 )\s$ ~ 7 ^ 

KM3 tlSHfi £"TStcSb0*1 it HIT? 

[0098] HI 3 2 (a) *MC% d"\-f K7 8 A"n #H 7 

8£P§MHb"tS^ H3 2 (b) l»M8 2a^tt 

S^-7X7J^tI8 O^JFM^tlSK, /1f>T K 7 8 b^ClMl 

&MtfJFM3tiS0 K 7 8 bi:^0^iS^CJFM^ti/c^0M^|H] 

S;%M8 2 b 

[0099] C©|, ZtlZ^-oX, M&M8 2^f5Ii 

«>:, 3 ^tcPi®^b-rSd«>:^J:^TM^|H]^8 2 a ttSIfMi: 

£*T9<^ HI3 2 (c) S;%M8 2 btf*$<&S0 

[0100] H32 (c) 0 

J5tMiUl£JFM1-S^ HI3 2 (d) H;tM8 2btctt 

jSLt!MMP9 2 b^JFM^tlSo /f-7X7Jb$tI8 O0IE^^ 

lffl&M8 2 aCMtSl»fl®9 2 a J5 

So 

[0101] HI3 3&, mwLtcmm±m(DSEMm (500001^ HI^©X>T-
5 0 0 n m) ©^iJ^r^fHlT'fe <<J N HI 3 3 (a) 

»SI IZ £ S ̂  X 7< M £ m ̂ X JFM L tz KM ®5±m(D S E M fafDiWT? 

yN HI 3 3 (b) &N PCT/J P201 2/0583 9 4^C§Ei6<OT;£ 

-ejFML/cj5ltK±M©s EM#0^IJ (hbl^ij) -efeSo 

[0102] HI3 3 (b) HI3 2 (d) IZ^ L/cfl*&M9 2 b tC^I"S £ 

s * $ (mfemnfafr t>%tz£t*<D2 &* $ s «*a 
3 0 0 nm) ^M,^tlS0 £ (D ± $ &M© ± $ 3 teN HI3 2£#B§UT§ft 

BIL/cf ̂ 'JU-eST?$ So 



WO 2013/183576 25 PCT/JP2013/065323 

[0103] :PJU$= £A£-&Jf ©JI3&N 5 0 0 nm^±1 OOOnmJ^m^I 

tmm ui\ z>tcsb(D^x7jmm(Dw%wm$&s 
111 0 n mJ^(,_hN 1 0 0 n "£:'$] 1 0 0 0 n m ($] 1 |itn) 

[0104] Z.Z.X\ iff) 1 MmO7J^z0A^#|1 8 -Jt S <£ 

y F/TM©JS3 (GIIAI* 
1 Mm) s-e^LT±«-rsj;ytxtmLtamx^mu 
, h^mmmLtcmz, ii»itsi:i^i^iyiu mM© 
JS3 ©:PJU$ -^A^H 1 IA\> 0!la.^ I^^50 

n L^ ^tl^tl©JS3 5 0 

nm©2 01©7J^z7A^#|l:\ B^^1 fx m(D7)\s$ — 7 A£-# 

H 1 8 d S Ll^o I©<£9^ - ̂7 

1 8©pDpl 

Sfa 
-TStO^^-r) ©^Jt^^U ^©fl^ 1 8ftiz 

m(DFnm%i&T$J£Z>tc6bt%7Lt>tiZ>0 

[0105] lit, @14 (a) ^^"TMSfal 0 ©<£ 9 1 3 £: /'JU 

$-^A^#H 8i:©^tctt, ttfTFJfeJf 1 4 SCl tifffi-3. IAN0 

ttfTFJfeJf 1 4tt, 1 3©MtcitJgJFM3ti, 1 3 

-^A^H 1 8©P^©^#tt£[P]±3-&SJ;9tC'M-tSo M 

"FtteJl 1 4tt, L<, 

m&'BHb^'J =i>H, 

L<, m&'Mlb^'J =i>Jftf 

<fc^o WTL&S mtis'j 

>f;UV-^A (G e) N 'J> (P) (B) ^gsflnf 

§Ii:(a9T, 3 ttS Z1 tifXx* Z>0 



WO 2013/183576 26 PCT/JP2013/065323 

[0106] MTFJfeJf 1 4 0 n m 11 tftfr £ L < ^ 100n 

mU±XfoZ>Ztif$ IITII1 4 0l$i)UOnm^S 

MI1 4©I^(t 5 0 0 n ™tXTXfoZ>Zt1fft% L<^ 2 0 0 nm 

&LT-e$>2>Z.ttf-Z bizu% IA\> llTffin 4©B^^5 0 0 n mist 
fo&ts MTitem 4<DMi&&m<^&mzm<tiiZo ttz, M^RTm 
&ztitzmzMi&zn ̂ ^a"F±6Ji 1 4^jnN(ii;,sijti^^Ljp-ri\ 

[0107] IM1 Ott, MTFJfeJf 1 4 t7)\y$ 1 8 tomiz. «j 
n mmm^ m&Ti&miiiiT 
JL/$z^A^iI1 8 tG>m<D&%IZftmt&o lit 
lis mmmi Mmfejn 4±izm.mmsnx^z>m%:^Lx^z> 

0!la.l£s — 7 AnikM 1 8^^—iZ^m^Mibt 

ZtctolzTmzmnm (S?i;L<fci:/\Ml/7&SJf) ttf»~FJfe 
11 4 tmmm i 6£<D^ mmm! Q t7)\s<-ryh,t;&m^ 8 
t (DIdSgHJl £mitX i J; l\ 

[0108] mmm 1 6&N 

zttf$f£L^o iftiz, 
;pJl/$ = £A£J:tf&S^M©##$tfMrFJfeJf 1 4 liijofc ij ~ 
£A£-&Jf 1 smzn^xirn^tuy y 4 )\s%:MtZ>Zt1fU% IA\> $H& 
^\Mkt±£(DM^\$-(D^-£iz\wtiz>t>sioXfoz>0 mmm ^ 6<DB$&S i o 
n miZX_tX&Z> Z. L < s 2 0 n miZX_tX&Z> I tiftS CbhZffi S LlN 

o ttz, mWE 1 5 0 0 nmJ^TtfcSIi:i)WSL<, 20 
0 n Ll\ iHfirH 1 6CDff^7^1 0 n m^iS 
TfeSirMTitejl 1 4 -£A£-&Jf 1 8 
?#£>*1&^C1 tiffo^o £tcs mmm ^ 6(DB$if5 0 0 n m%BX#>Z>t, 
mmm 1 6 mtj$Bmif^>&wizm< t^zoxn^ u < 

[0109] HijH 1 6ft©:p,/u$-^A©#w^©ji^^"fp]icfcnj--g)70P7 
s fSfeWc^bLTtJ^U LT t0!Ja.^ MfiH 1 



WO 2013/183576 27 PCT/JP2013/065323 

mw&Ttz>mt(Dmb7)\s$=<5Attikms m±mco±{zyj^$ 

— ^ A^#)! 1 8 So MMlM 1 6 il t iti h CI 5 

T?6 0 a t %lUT?-fo£Zt7WS Ll\ M 1 

6 S^n"t IH^T'feSo 

[0110] @1 4 (a) i:fxLfciStt1 fc5k<Dj5%tmmZs 7Jl<$ 

2 2%£TZtf-7X7J\<><J-m2 O&Bl&TZI&t, tOimz, 7fs-^ 

X7)l/$i-m2 0%s 

Jb$tl2 0©*ti£©M&M2 2&&±3-&&n:mt, s^iz^omz 
s $bizy%immbtz>ztiz£-ozmm/t!®imm^2 2%:i$mtiii:z>j:fc 
tZft? ZtlZ£?X, @1 4 (b) fflll 0 0%%Z>Z.£ 
ifX^Z o 

[0111] fX7^lii 0 0&, (J5M±M) ©H^lcSfiglcffliN 
^tLSo O0tt^H 
as (iffl?L) 2 2©^®JF^WtoRil^-efeSo @14 (b) tCl^SLT^ 
T£?lZs mmm2 2tis 1^*011®^LtUUo M&M2 
2©-&5cftlfc*$3 (ilPSMl : Dp) li 1 0 n ml^±5 0 0 n m^)iT\ 

MS (Ddepth) tt1 0nmJ^±1 OOOnm (1 ju,m) 

$?£IA\, ttc, M&M2 2(Dm%m&?T^Z> (gJgSBlijStC&oT 

^S) o tM^M2 2MtC3t±I^tiT^SIi: 

L<* /lN°-^X77JU$^-jl2 OO^^fpjT&^^/c^^OlSSSffl^iyiSP 

2 2<DMW*Rtfafe£TZ£> Pmg-rSR^S^tCtt^y^iN, ffi&tZ 
M&IM2 2<Dmz®&tWl£ZtlZZ.iitiW$. U\> &fc\ B&RSItt© 
M&M2 2^S^JFM"TSJ:9^pmgLT^S«>:$^ M&M2 
2 (D ~ :Xit ft ft ± $ 3 D p &¥*U Pi® ̂  EEit D, nt t m L ̂  £ t S o L 7c if -z> X 

s &§A®5±&Zm&t2>t£to<D:EZ7'(mW.1 OO07fs-^X7)\y<±m2 
0 td\ Dp=Dint^1 0 nmJJ(±5 0 0 nm^)lT\ Ddepth^1 0 nmj^il 0 



WO 2013/183576 28 PCT/JP2013/065323 

0 0 n m ( 1 At m) 2 2 Lfcltit 

&fc\ M&M2 2 <Dmn&<D]&mz$i$S 
DpttiS©S E Mifr e>I) I i:Ll\c tf-

=7Xy)\y$±m 2 0(DBS t pttl] 1 IX m&LT-C$>Zo 

[0112] ju~Ftc% nm&<Dmmttzm^tcn-)\,wm<Dm]&i5fe<Dmzm%tz0 
[0113] *&mAiz£zmi&/jkm%2 o 1 1/1 o 5 2 o 6^c§Ei6 

StiZ^&JjfeZWMLtco X^yisXM£tcte=yJr)\s(D*$ 

)\yX 'J — ~?tkfB\,^tc0 &fc\ ^ ̂ )\yX 'J —7"t&s 02mm£Lt 

1. 0 mmyLT-C&Z&M$i<DPlMZ^?o IM12 0 1 1/10 5 2 0 

6mDffl*kfi&<D£r%&%<Dfc6btZ&BJ}M&tzmfilTZo 

[0114] g| 1 5 £# 

[0115] £t\ @15 (a) iZfi<t&?lZ* * 'J — 77 2 

[0116] friz* @15 (b) IZmtX-OlZ* / fJUX'J—7'7 2 m(DftffiM±lZs 

[0117] itstLTtt, M 

7Ll£, %t\ * 'J —7 7 2 'J-7"7 2 

m^:N lElflttfjs ̂ i:'a^tl/c1Elf||Kw§l:>Ji"3~So tiN 

^®M£M3tiT^S0 

, * 'J-7 7 2 U L 

T, 77 2 m£P§®£©HfUc:il3fc£3fcU P< 'J —7"7 2 

m (D ft JH ® ± K t±^> Z1 <>r tC^fc ^ "T. £ JFM f 

So **Jl/X'J-77 

2m£P§®*£: U LTH3fc£3fct~c: £ tc 

£vmM'\mmmzMI&T&O 
<ty, 1 3^JFM^tiSo tf'MS 

ou?>m^s &tz 



WO 2013/183576 29 PCT/JP2013/065323 

t, 3*%mt&zttfxz&o 13^ 

A 1 8 (D H ® Wfc K & 3 tl £ 0 £ JCP $ y f £ 11ifX $ £« 

[0118] @15 (c) 3©±(cs Mmfem 

4^JFM"TSO JS£tf^1 0 0 n m0S i 02I1 4£JFM"tS0 S 

i 02ltCPS«btLl"x 0IJa.tfT a20bM^MLXt <U\ 

[0119] )%IZ, ID 1 5 (d) H^1"cfc9^ USTJI 1 6fcNJ:t»>/U$ — 

1 8tz&w&LTMj&t&o mmm 1 8©f 

HijH 1 6£j;tf 1 8 iz&^x-fex&&0 M. 

trJf 1 6 0JI3&, $] 1 0 0 nmt\ T7^ — 7 A-£#jl 1 8 (DJS 

Mm-efeSo &fc\ MTFitejf 1 4mmt>sb7)\s$-7^&m 
1 8 0jFM^-e^ mx&z/<v*i)y?) xfifrti, ±xm 
—(DJ-vyt—ftXfj? ZtifbfS IA\> 

[0120] HI 1 5 (e) <fc9lc:N T7^A-g^Jf 1 8®HiItCft 

LT, mmm 
mtzztiz^Vs nooa 

^ tl S O 

[0121] ;xiZs @I6£#BBLT% 

TZo @1 6Xte, IM1 0 <!: LT\ 1 2±iZTJ\y$~0 A *£K, 
• 2 

1 8tfit^j$;*tiT^£:fe>©£^LTU£o 

[0122] %t\ @16 (a) lZv<t£?lZ, M#fa1 OttmMt&o IM1 0 & 

, &mg&±izMf&$titc%Mmmm 1 3<^ #$§«)• 1 3 
±^±«^tl/cT7>'U$-'7A^#]i 1 8^^-tSo 

[0123] @16 (b) ISM1 Offiil (7){,$-V A£-& 

jf1 8(2)111 8 s) 2 ( 

2 0£JFM~tSo 2 



WO 2013/183576 30 PCT/JP2013/065323 

~^xy)\y$±m2 <m, 8 summit 

^£*iSH#¥$teu BM, ;I5Ils 'Jills 0 • Aji|N ^x>l|N 'J 

x\£, EPJQUEE) n?L® 
ms, &fc\ 
^M3tit#S0 ^l/S-^Al^&Jf 1 S^^CPfSgHtLTtcU^ 

[0124] #UCN @16 (c) 7fs-=>X7)[s$i-m2 0^y)U$±(D 

x «> ^ V y h izm^s i±&ztlz&^T pftfevmtc ft x «> ^ &ztiz 
£ y M&M 2 2 So 

•tSI^CJ^T, m ̂  t// < U 711 £ M^ ft tc x ^ > 7 "T S I 

<h ^~£ $ So x>>^> • }l)ts £<£ t/x 70#^£!l$lf S 

xyfy^i M&M2 2©^$$BJ:t;i 

S) %#mtZZ.ttf-et*Zo x-?f>^LT(i, 0!l3.1*1 OH%0 

'J$II^ fills Mis 0 X >@£&^©^^l@t©7R}§}fpp A'j$@!;jln~7K}§ 

/S tN S I i; $ S o 

[0125] ;^tCN @1 6 (d) tC^fcfc 9 it/, ^FJU^ — 7 A^^H 1 8 £p|3:fr 

fttcPiSII^-rsi^^^y, M&M2 2£;££^[pKCj$J|3-&S«>:«>: 

2 0^B< "TSo IIT1M&M2 2©j$J|^ 

S3E^JFM^tlT^SM^|H]^2 20JgS^^^SS0T\ M&M2 2 

(Dmmim&mztj:z>0 

[0126] ^-7X7J^tI2 0^7J^tffiX'> 

KCgM^tSCi:(:<J:^T^^(:x->f>^tSCi:(a y M& 

M2 2©?L^££ e>lC^-rSo X'?f>^LT(i, 

[0127] I©J:9^ ±^L/cPi®I^I^fcJ:t/x«>51>7l^^^yS"rii: 



WO 2013/183576 31 PCT/JP2013/065323 

i 1 6 (e) 9 — XT 

0 0 Atf?#£*l£o 

<D$kfts 0#^T. Z> Z t IZ £ ̂  T^ 

M&M2 2©iiij®^ m$kmz*,i*$z u 

[0128] VUZ, *%mz&%^Mm&(DU-)\sW=EX7 4 

ztiz^^x, m<D$mmm.zm\\iti 
t&ya) iz&mmz$^T:-^z>t^?m&tf$>z0 

[0129] *mn%iz&z$>zmMMm<D&$fi®±m<Dmi&i5fe&s ±izvmzmmt 
silt mtmnn^o^kwtomizmwit 

MWitmmiz^mMtzztiz&o 

^M^iyn-rsii«t^s#-rso 
[0130] ttilitl/T, P-JU^^-NUA^^^S t P-JU • 7— • P-JU 

7 -r ;uAi: ^-77 

-NUAt ^-77 -r JUA±tzJFM3ti/c/\- KP-SJf££# U jxttflft 

±JHteu '\—KP—SJf©±lc:MJ$3*iT^£>IA\> ^-X7-r 

Jl/A£LT^ $iJpUi\ TAC ( K 'J ^"tz^JUzJUP — X) 7<Jl/A£$?>g 

'\—KP—SJf £ LTteU 0!la.^ T7^ 'J JU^CD/\ 

- KP-
[0131] @15 (e) tC^L/cM1 0 0 a ^"TSP< 'J-7"7 2m(i, 

M 1 00a^f©SSilNSC^(ilLl\ HI 1 

7 9 ICN M 1 0 0 a C0p< ^JUX 'J — 7"7 2 m0F*3nPtc;P T7^ 5 0 £ 

P-JU-7-- P-JU;fri^Cc£SJ5tMiUl£>i^s 

OOA^ISo &fc\ H11 7 1 0 0 

Ate£ftft1 2©±£MJ$3*i?dflrJf 1 6£WLT^So 

[0132] HI 1 8£#B§LT, 



WO 2013/183576 32 PCT/JP2013/065323 

i1 8&, P-JU • V~ • • J; y 

[0133] If, i1 7 1 OOA^fflltSo 

[0134] ;^C, HI 1 8 <£ 9 ic, MIIW3 2' 

J01^4 2^ f77^ffli100ACflUtlj/c»\ 

3 2' (UV) 2' £fil 

itt&o MIIW3 2' ^LT^, I 

SM4 2K, TAC ( h 'J 71z3lJl>1zJl>n — X) 

7-r>»UA-efeSo $2JPI$]4 2&, HI^L&^#$tJH LP-^fr£>#$tJH3 

tl, ^0*1, MtC, {tUtfX'J -> hP-^C<£y^«£I«tl^3 2' 

W^^tlSo $2JPI$]4 2&, HI 1 8^"tJ;9^, JiP-7 6 2fiJ: 

t/6 4tCj;^T£&3tlT^So £&P-^ 6 2 £J;tf6 4 &, H]fe$M*£ 

tu $2JPI$)4 2 £#ii"tSo P-WfX7^ffl11 0 0 A& 

, »i^4 2(Dmm&mzttifotz>mi&j£-z\ HI I s^Ep-e^-t^ft 
tClsllE^tlSo 

[0135] MiPI^4 1 0 0 A & Z tlZ£ ?T 

, fX7^ffln ooACDcaajtit {mistitc^xT^mt) 

fc«lttl3 2tf»]I$l4 2 0MtCJFM^tlSo iSC®ttI3 2tf 

JFM^ti/cMiPI^4 2&, HI^L&lN#Ixy P-^^d:y#$IX^tiSo 

[0136] ±IE-eti#SSfai: LTp<^U;OJ-7"£ffll^iJ£§^L/c^, * $)\s 

x'j —yizKXZs S<JIS<7(DTJIS< 

[0137] ;^C, HI 1 9 cfct/HI 2 0 ̂ #Bf, LT, RMtf (P-MK) 

[0138] RfS^©Sfa£, 
'>&< £tRfS0W£^iMCg$£AMt£&J;9tC, f&mgftlZEBWT&Ife 
ts mn^ftizmmxxzM'SufcmmMTTs T 

DC?^hP>X/^^iit, Sfa®^JH®±tC, 7)\s$ — 0 



WO 2013/183576 33 PCT/JP2013/065323 

[0139] 

S il t £> tff I L tN0 @1 9 (a) 

(b) &m<Dnmwi<Dmmttzm]&tzi5fezm%tztcto<DmjX.®-e 

[0140] @19 (a) (b) XA v * 'J > ?%fr? J$jg^ (?*>'<-

ti> l^o ^CfcvWSRlt©M (0!Jx.l£±§B©^ 'J —7" 

7 2m) LTl^So 

[0141] @1 9 (b) lZ^t&?lZ, Q^CDPlffiW&tt&m&RlffiftZT—ZSST 

±^RJH^fp]^;vp^T-^0^Pi-ei3M^tiT^So 

Jt^»P3tU (Arrtz) £ ̂ t/MHtfX^tl^tl 

Pir^ © ii T?# A 3 tit# £ o 

[0142] ^RltM7 2m(t ^tl^tl^illtclttWzmm LT0fe^tg^-|t 

S T±lCBBM3tlT^£o RltM7 2m(iN 

-ys t^f-S/'SS T±-eP3ii© 

$S £ /ft Id § $Et & ZL 11f-X $ £ J: 9 IC13m S tlX I^ £ o 

[0143] ^'j ffliAtfaji/—-tzji/Mox^v * u v^gfeifey 

, HI 19 (b) mz-itA-DOt-Vv KT 1 N T2N T 3 £ 

<fctfT4£fia.N i/t^-S1, S 2% S3feJ;t;S4^1l1t§i:^(: 

-?$£>«, ±*&©MIJf £ LT* S i 

02H^T axOym<D]&mZ. AI-TifttDCXA 

v*£-eM/£3tl£>o &fc\ A I -T iMZMl&tZmz!,^ 

LT&< i MH#W:P 
;u$A I : 9 9. 

5 H%% T i : 0. 5H%T'fe'i)o 

[0144] RM^Sfa7 2 (11T? lift ft 0 lJ ) T? 

IA\, 
[0145] @1 9 (a) lZHit&?lZ, ±XO*f S S T tCRff^Sfa 7 2 



WO 2013/183576 34 PCT/JP2013/065323 

II U @1 9 (a) 
§RIW7 2 mCDMflyiCtt, L<, &RfS 

^Sfa7 2 m jfis 5>-fv 

mtzmmt&o ^L&^ramKSfa (y$-) 7 2dts>o 

TtJ:l\ ^T0Ht7"X^-vS S TtCR^Sfa7 2 m £BBM L£*§£•& 

s &HfS^Sfa7 2mtcpmg"rS2^0R^Sfa7 2mtfliWi:LTi 

ffitzztiztez o 
[0146] @2 0 (a) (d) ^#B§LT. L/c^^ 

Ift0£1~So 
[0147] ^mzm^tc±))l<—tz)l<m(DX;<V $ 'j 6S^3 0 0mmN 

S3 ̂ 1)1 6 0 0mm©P3l^7 2m?:1 2 *BB®"C $ S i (DXfo o 

7^\ HI 2 0 9 £@;TF LTl^So 0 0 m m 

©Pm^gfa7 2m£IBiLfctl KT 1 ~ T 4 £ pm^gfa 
7 2m 7cm ir&Scfc 9 tC, f —S'S S T 

T^SO RM^Sfa7zrnvmmmmzowxfov, o 
o#-efes0 

[0148] @20 (a) ~ (d) RfS^Sfa 7 2 m ©IBMfcHiSft 

o 

[0149] @20 (a) -m, +l-7"X^-yS S T©^/C,x^ittl^1 5Omm0Rl 

^Sfa7 2 m£@BIU -t(DM|iJ^tt3i®fa^:EB® Itl^IB® 

a <tl^9o 

[0150] @2 0 (b) T-ti, S T©^/i>fr^->r>;/ MC4. 5 c 

m^lMuM'eElllzifS ct 9 it&tf 1 5 Omm©P3l^M7 2m^lBi 

U 3 0 0 mmffly^-ORl^M (J^T* mz 

-J ZtiffoZ) 7 2 d LTIBMLTl^So Iti^lBSb 

<tl^9o 

[0151] @2 0 (c) T-&, @2 0 (b) t^r-^'S S TCD^/Ofr 

*9 — *f y K 4 . 5 c m^lMuM"T:'E=l$Et~S cfc 9 ilE^A* 1 5 0mm© 



WO 2013/183576 35 PCT/JP2013/065323 

P3M^SW7 2 m£|BMU @20 (b) 0^$ - 7 2 d KlftAT, ffi&t 

§^-7 2 d©^®J;y 4£EBMLT^S0 in 

^IBMc <blN90 

[0152] @20 (d) T?fcfcN »'3 0 0mm©RHM7 2m^t^f-^ 

S S T OD^/tMClSflt L, -^CDj^fSU^Cififl^S 0 0 m m CDy $ — 7 2 d ^:|B® 

LTl^So Iti^SBMd <hl^9o 

[0153] J^T©^*e^ P3MM7 2m^Lt, 7Jb$z^Af (^I(i6 0 

OOS^ ^©JI3tt5~2 5 mm) 

[0154] RitM72m0iICf$^1 5nm~70nm®S i 02|^ 

MU ^®±^:P;U$-^Ai^fejS (A i -T ill) ^Ml/Co 

- £ A£-#jf(DMf&P§ L T izmAt 5WiktfZ(D)fcw%S 

-ttsiii#tt7i^-^A(tb$^ij) &&zfimm<D 

M$tfI4§iltt7iR-^A^#|^MLfco $-fv hhlt 

«% A I : 9 9. 5H1 T i : 0. 5H%0^->f'^ h£ffll^c0 

[0155] %btltc7)l$ ̂ A£-#JI£^-f @*Eim 'J«tC 

[0156] %t\ H2 O^^LTI^B^U/clBMa-dCDT7^^-^A-g-#ji(DMK 

tCMlT L/cilq^^rHl 2 1 ID 2 1 A ~ H 0 9 

IS^AtilBMa, ^BtilBmb, lit^Cfc^t/DttlBic, M^E~ 

H(i@B«d-e^ti^tiJFML/co MSS;tfX0a#A(£>^$f 

1 Osccm) fc<fctfi&3£fa (y$-7 2d, M^7 4) (D®m(DB9lZ 
Lfc0 fX7^mMZWMLs =£7s7-imW.(D^M(D 

tsLtt^ittifco mmm-\ (=i-^$yju^MCR-331 
) £JH^TMU/c0 =EX74 mW.CDmMO'M^ZttbXA 5 

L/c^a^cAt^L/cft(DYlil0A$£'?;\ L/c0 

Ufcs @ 2 1 t:, f^A (IBS a) 

s fi^Ate, 4 00 nm~7 



WO 2013/183576 36 PCT/JP2013/065323 

0 0 n rnOmzttt&JxMmZ, m&2 0%&LTt#1%lZfcfr?tco ttc, 

nsn4<, ^qr«t¥yiffL/co 
[0157] &fc\ UT(Dt&VT:-foZ>0 

: 0. 0 2 5 mo l/L, SH: 10t 

, «^J± :45V, |5§®£«P^ : 3^3 0# 

iyf>^lS : : 1 m o I / L% : 3 0°C, X«>^> 

?mm •. 2 0^ 
[0158] ±E5(DmfcMibn:mtJ:y?>?j:mtz$Kiz4i2im''j&Lfcm* mm 

[0159] m21 z&mtzts mnAtmnBtvimfrbs RM^S** m&t 
&*>) 0Miy^3g«fa (y$-) %mwtz>ztiz£^Ts yjis^-vA-g 

o UUBts §i®C 

£&ZfD£<D&,mfrb, £*&£&&&£<D$m&'b3^l5t>\ 

[0160] mm^mxt 
mM(Dmi'&%nMxx*z>ztiffofrz>0 ttcs 

ALtcUnC££XfDs tabmz, tmG£J:tfmiN !£5ftE£J:tfFKtfc 
JN^IN 

Dtorn, I^^GtuuuttDmoiSib-Dx*) o M^£®AI~-?> 
d t IZ J; o T, ^ $ ̂ Jtpfye $ £ d £ fofr £>o 

[0161] tfac, Ii©iAi©»S L^I5H^^L/c^^l^0^"rSo 

[0162] MHO^AM^ 

s j5cM^^^»A"rsM^^x0aM-efy^PL/co 7J^-7A^#I©)S 

±IE«t|W|i;T\ Jl^Jt&O. 4 P a T', 0,tt : 4 

40sccm) Osccm (Il^& L) s 5 s c 

c m N 1 0 s c c m N 1 5 s c c m N 33ctt/20sccmi;t"Seli;tCctc) 

T, :PJU$^A^#ji4nc#3;tlSMSl©#^£»PL/co 



WO 2013/183576 37 PCT/JP2013/065323 

[0163] )\s — *5 (as-g rown : MM) 

1 mo i/L<Dmm&mmzi oo^ 
mmnLtc&vfiKmmtkmfeLtcmmttmz 2izmto 
s 400 nm~7 0 0 nmf'fcl)o 

[0164] @2 m.misx*x'<iy*13xizm'&tzz.ttii< 
mmLtcimmvmmz, mm&nmzmmtzztiz^-DX, 
%<4&T[sT^2>Z.ttft>fr2>o ttzto-tbs 7)\s$.-

0 A^&Jf x y 51 > tl, $<iTL tz o 

[0165] ZMZttLTs $1jXlZM£LT:&I$Ltc7)\s$ -OA 

-s&MiZs &±wtzt>tz?Tm^ 

Il^©;1ti^20sccm 

t LtztayLftiz* >M&&mftM<Di2&£mzt>tz?r 8 5%JU±(D^K 
"taftfr-Cbs II©/titf' 1 OsccmfiWI 5 

see m(Dt,(Dtts tit 8 6%VJL±<D 

LT^So 

[0166] friz* @23 (a) ~ (c) 33 &Xtm 2 4 %&ffi LT, MH^AtSC 

±Ltcztzmmtz> o 

[0167] @2 3 (a) ~ (c) &N -0 AJf {$—fv KM^ : 9 9. 9 

9ii%^ n osccm-e 

/!b^ h/cT^U^—"7 A"^#|! {9—tfv h"n# : ;F,IU$—"7A 

99. 5KM°A T i o. 5ii%) iz. mmmitJimz 1 ®fr-?tcms m 
m&nmzmmL, mmt\t^mstitcmm\^tu\ 
T^A3tiTtT<«^^^-rs EMjf-efeSo @2 4(t 

]mm (Et^ri) ts (?Lit^ ±§E 
©DpKttJfc) o Pi®^bIi33J:t/,JiIl7K;#^ 

(a§i'>f>OT^ L/co @24^e>, yj\y$~0 

A£-£ tcMSl £ 3 t*T t, x y 51 > 73lJt K * $ &^b ^ d £ to 



WO 2013/183576 38 PCT/JP2013/065323 

[0168] @2 3 (a) ~ (c) CDS E M&bJ: 9 K, 

s$nllliCD+MXti, ^ Ajf^fj^f Silnllli 

©+MXJ: y <, MO, 
casp (iffl?L) (£) -e3ttTL^-r<, i/c, 
t>£"eiifTL^-ri\> M 

oiSj—0£<) 

•g) ^tlSo 

[0169] &£, ±$©7°P-tzXT-^X:P^fflM;&JFMU 

"f HOUSES EM^ffilNTll^L/co T7^-^ A-g-^Jl©^©^® S 

EM# (a) , (1 mo l/L) tC 1 00«*i®SE 

IVHf (b) , EM# 1 OOOOfe (c 

) , 5 00 00|p (d ) ££#4 5° ^|R]3!I^0IT®S EM§ (e) £@2 

5~i2 9C^to HI2 5&, M^^ALTl^^hbl^ijOWU^-^A 

I^H, ®2 6(«0iC5 see mUmmiJX^mXLtcy)\y$-OA^ 

#1, 1I2 7 1 0 s c c m1?Ii^^iAL/c7J^-7A^ 

#1, @2 8(i, I&m&lZl 5 s c c mtIif7^lXLfc7Jb$-7A 

£-&Jf, M 2 9fcMlBt^2 0 s c c mTlifX?;#AL/c7Jb$-r)A 

^iI©S E M^^r^tl^'tl^ LTl^So 

[0170] @2 5 ~IH 2 9 CD^tl^'tlCD (a) L/cT7^^ - ̂ A^H®^!^ 

®0*I3£A FM£ffllNT)lJ£Lfc£C:3s MHMU IIS15sccm 

, 1 0 s c c m, 1 5 s c c m, 20scc m®JI|ItCN R a & 

, 5. 5 2 7 n m, 5. 1 02 nm, 3. 1 45 nm, 2. 5 8 2 n m £><£ 

t/3 . 0 1 2 n m T'fe lJ, R m a x li, 95. 4 8 nm, 57 

. 1 3 nm, 43. 59nm, 32. 5 2nmfocfct/40. 1 6nmtfe^ 

tco Z(DZ tfrbtj* 1 0sccm~1 5 s c cm©i;$(:, 

^®#13 (D'^S IN, ltiS'l4C0iltilN J7^^ — 0 A-^&Jf Z t1ffc> 



WO 2013/183576 39 PCT/JP2013/065323 

[0171] @2 5® (c) £<££/ (d) , g|2 6~|i|2 9 CD (c) ~ (e) 

S h BE b AN&cfc 9 M 2 6 focfc t/|H 2 7 CD (c) ~ (e) — ^ 

[0172] IH3 0^#B§LT, 

TJFM3tifctf-^XT7 JU$^-HCDfM;£tS« *°-^XT7 JU$^-H& 

, L ^ X 7M LfcCD^Hl^P-tzX T-JFM L fc 

0 CIClTii, i 1 3 L/c^U^ — 0 t IH L^ft1 

T?J$JI£ LfcTJU< — ry Lfctf-^Z7)\s$ ±M(Dmj& 

7t«t|W|*i^ E S C L/co 

^JJtLT, E S C A tcftMCDx >y 51 > y 51 > tf Lfcfr'b (^^©E 

t (sec) ) MtfifttifZfjvfco 

ftft'gWJ PS-9 0 OOMC^U/co 

[0173] M3 0iZ, ^-7X7^$^1 (MUMU : 1 Osccm, 

1 5 s c c m, 20sccm) ©llJ55c^*/fi|p^^:^t"o 

[0174] 8O^0^f), *°-^ X T7 JU $:)" jf ©Tift® :PJU 

$= £A£-&Jf tfgtfi iyfV^Wl 0#~ 

1 2 O#0^^#B§-rSo 

[0175] @3 0C^L/CJ;9(:, IItt7Jb$-^AMI (j$M0t©MSl;,tt 

: 1 Osccm) Uc/f-7X7J^ 0. 

5li%tt±1. 1 ffM%J*rF-C&kK IItt7Jb$-^AMI Ml 

: 1 5 seem) L/c^°-77,7JL'$tI©Mi 

7H%J^±1. Iltt7J^-7A 

£-&Jf (J5CM0I©M^M : 2 0 s c c m) Lfc/f-7X7Jl/ 

S:fJf 8Ii%J^±1. 7li%WTTfe9fco Z1 CDcfc 

9tC, 

tli^ttLTfc^J, ^©MH#W«0. 5I1%J^±1. 7ffl%£l 

-^A^H (JSM 



WO 2013/183576 40 PCT/JP2013/065323 

1 0sccm~1 5sccm) tltc/fi — 

5H%J^±1. 4li%J^TTfe50 

[0176] zo j; 9 iz Lz%bntc^-^7s7 

zmmLtcmmk-mziz, @33 (a) %mi(DWsmt 
ft & <£ 9 ft* $ b%tct^(D2 ftfa 

3 0 0 nm) &l,£>tlt\ "EX 7M tlT 33 <J * ®tl/cJ5 

&3b\ @3 3 (a) IZm L/cJStMlUl^ ±§EHI 

2 Q^Ltcts-^TsT )i$i-m^mxz=E7s7 

(DZfoZ> o 

££±a>fUfllRrtBtt 
[0177] *fP£ttN MSfcL ft 

iz. mmizTfs-^xy)\y$±m^t-(mM(Dm^y5)iiizjA< 
Z>Z.£1fZ%Z>0 

btlZo 

[0178] 1 Zs<yf 'J >?£W 

2 

3 $—fvK 

4 ! 

5 IfeHSflx 
6 isxmxn 
i W%u 

1 0 MSfa 

1 2 

1 3 ^m&MM 

1 4 MlTJfeJl 

1 8 

r-^ L 1=1 



WO 2013/183576 41 PCT/JP2013/065323 

1 8 s 

2 0 

2 2 M 

3 2 mtmm 
3 2' 
4 2 mnxty 
5 0 
6 2 
7 0 *9 — >f V S 

7 2m 'J-7" (#SSfa) 

100, 100 a, 1 0 0 A 



WO 2013/183576 42 PCT/JP2013/065323 

£>oT\ 

W&ts ittllBttfa±tCffM3tifcT)\/5--0A£-&jft^Ls 

fuiST^U^-^A^J!^ 7)ls<-0At, 7)^^-0A&M 

^JSTC^^N MM h &#i»\ IStto 

[It5ftJl2] S&nJlMcD, luBB^JU^-^A^-
&m(D)£$%J5fafrbmct^(Dm%%tmZ, 100n mJ^T-e&y, 
fuIBlFJU^ — 0 A-n#)lCDftA^®ll3 R m a x li 6 0 n mJiATT'fe 

!*^IH tCfBilCDMSfao 

[1*^113] tiflBT7^^0. 5 ft 

M%JU±5. 7 Mw%UTZfoZ>, £tc&2 tClBicWMSfa 

[1*^114] ~ 0 A(DWMm.&Wi±L£(D£ 
©jfcfefcMitliO. 6 4Vi^T-e^)Us fuiB7;u$-^A^JS^©mfi3 
&®5cf!i<Z>^§^fciU 1. 0 SI%J^± 1 . 9^i%ttTt'S)2i, I# 
5f<Jl 1 3 0^"fti7!NClS*6©MSfao 

[If>RI15] fulB#®7t;^tiN T i l/ctiN d Iit^Ifl 1 b 4 CDV^lf tl 

AMC|B<6©MS^O 

[I*>RlI6] fulBSfafc^ 
tulB^®Sfa i: tulBT7^ ̂  --7 A^H i: 3 ti/cMT 

bizmt%s 1*^11 3b^5©v,N-rtiAHClBiK(Z)MS^o 

, Ii^iI6 tciBtloOMttfao 
[1*^118] ItilBMTtteliiittilB^^^-^A^lii:©^^, MmMZSb 

iZ^L, fulBIIHSr]!!&«. 7)\y$ — 0Ats fulB^)H7t;^i:, Strife 
i*^ii6stciz7iztmvmmto 

[I*5RII9] fulB^SSfa^RM^-e^U, fulBMTifejStiluIB#®Sfa®R 



WO 2013/183576 43 PCT/JP2013/065323 

gt^c3l6^e> 8©lN-ftLAHCiB^©M 

Sfao 
^1110] RMftfCDSttt fu§SSfa±tCJFM3ti/c. 7)1^-0 At, 7)\> 

~$~ ~o Xs 

(a) '>&< htRfS0®£*>iMcg$E^prtg& 

cfc O tc. jS^^F*3lCSBSt" 

(b) iiu§BSfa£ 

gisStt&tf'bs 7)^^-0 Ats 7)\/$. —OAlZXftOikMitMt ik 

fulBSfa 
fuiB^U^-^A^J%&-at 

~bs MSfaCDM3s^/io 

30111] fulfill (a) teN ^©RlS^CDgfaGD^tl^tl^ £-RlS0$S 

£4^iMCg$E7!)Mt£T\ lo, tulB^Ii^OSfaO^ti^tiOtulBlfi^ 

H-0) RJH± £ $ 5 <fc 9 IdBBMf £ M-e& o T, 

fulBIi (b) ittjlB}ti£©Sfa0^ti^tUi, &F!ffiitf) 

^IELTI^S li^m 0 H!B*60M$faa) 

Wk-Hlk. 
5R1112] MiBxiM (a) it, tugmmomiomiz, Mfa^sBg-rsm 

%n<atz>s 1*^111 MztmoimmfcDmfeJi&o 
^1113] 0nmJU±5 

0 0 n m£ffi<Dl$m<DW&*%t2>, J5$E3 tl/c^EX 

iZ^t 
(a) 1*^111 

\ 

( b ) mB7)\y $-0 A^M £PHIBHbf 5 £ t iZ <£ o 

TN *t$C0Mft M £ W1" 5 ^ X 7;U $^11 £JfMtSJZ^t 



WO 2013/183576 44 PCT/JP2013/065323 

(c) iijUBUi (b) <D&IZS fus3^°— xyf1 

></WLIZmfuIB^ X 7JU $ ̂ jf(Dfum% 

(d) fuHBXfM (c) (D$z.lZ% 3 ^ •& <h H cfc o T, 

fu!B*tt£©M4slM 3 •£ 5 IS t 

tuiBTj^ — =7 X T)\y $ 1 teN (DM&Jjfafr b&tc £$<D 2 &5E 
0 n m^±5 0 0 n L, fio 

s mmz^frs &^tite7,74W&k*:&mzM?z>m.o 

[!#^:II15] HillBSfa£iiillS#-7 7>7JU^l£©P^C, ~ 0 A-&#JS 

milBTJU$-OA^#littN 7)\s$-~0At, 7){,$~0Al:j>ft(D 

mmt^h\ it^in 4(:IBKDIO 


