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[^1] 

mm% r -it? •>. pj. *«. rams; ^iP£(ppm) 
1 NatSsOs 0.75 
2 CS(NH2)S 1 
3 ^vsi-mwtrb WJ* CnHzsSOsNa 2 
4 CiHiNSClO 0.75 

5 2J2'-v?fc°yv?^^;i'y^K CIOHISNISI i 
6 (CioH<SOsNa)n 200 

[0055] f LT, 1 - 1 £Veeco 

(AFM) iz&vmfeLtc otas^ udumftiz&z^rn 
IE3Ra£ LT^t") o 

[0056] m2&s ^mnRtfttmn(Dmmmj^(D:M^^^Ltcmxh^0 

[0057] m2<D&&m&> ±§EL/cik$^y 1 -1T'fe50 

H®at(Ra)7^*$< (14.8nm) , 1 

~15, 
1 ~ 6 ©&t£5|8UiN M*IJt(Ra 

) 1f>\^£ < s VcMMl>Zhb^TXhZ>Z.£ 1ft)AN £ 0 f LT, ^(D^P 
unm%2s 4, soun&s Mat(Ra)^/jN3<, m^it(D 

tl'So 
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±IB[stcmmm 1 -2xm%\t^(Dmzmt>^tcMrnit^mt^%, v 
t°'j 4 K\ TJmBs -f v^T'/uyiz-D^Xs ^ti^ti^ip 

Mt LX^XUM^kfaWkLtc* fUT, (1) M 
fijts (2) yyiL-;i/i%$N (3) 

o 

[0059] (1 ) 

^•^JP^U®^JPM^:0ppm~1. 5ppm®|5Ht0. 25ppmti,"3|£'fb£ 

m^tco tut, mmmi -1 tmmiz, &un<DmnmiPto^z&$&<Dm. 
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zveeco&m (AFM) iz^vm^Ltc otas^ le^m 
niz£z>^ma.zRat 0 T§E©H2&N &tm©^®*ij£©>u£ 

M3&, $k2(D$$m%:<7^7{bLtcm-?:'foZ>0 
[^2] 

^nS(ppm) i>h'V -yiV-j7-.}\s~7 4 K(nm) Wf-Tf P>-(nm) 
0.00 14.9 13.80 14.11 
0.25 9.10 7.22 6.58 
0.50 6.50 6.77 3.44 
0.75 3.02 3.94 3,38 
1.00 2.56 3.72 3.41 
1.25 2.55 3.90 -
1.50 2.87 - 3.26 

[0060] ^2&Xf^3lZ&;-Ztl2>£?lZ. LT^&^fc© 

O^APM=0. 00ppm) tChb^Ts E^flP L 7c t> © (0. 25ppm~1. 50ppm) tiN #i]x. 

^®*ij£tfg:*:-ci/3g]£ £-?<£< 

§ o 

[0061] (2) J 

LT, V^)V)\sVX)\sD l K©gs2JDM£1.0ppm£ LtcUMt, 

LtzW&t, -f Vf17V'P>©^iJDM^:0.5ppm 

^L/c^^^L/co fUT, (^r-x>Xttii V 

K—851) J yn.-JMl£>U£Lfco hbl^iJ^LT 

s ±§E L /chbl^y 1 - 1 © J V n. -J[,m $ t J V n. -jurn£>UJ£ L tco 

[0062] T§E©H3&, J V^-)lrnlStJ *J=L-)\,%(J)m 
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[^3] 

Jti m -<yf-79uy 
l.Oppm 0.75ppm 0.5ppm 

®(^m) »S(MHO l(^m) t^£(/ura) Stfm) pB&eSCjiaoo) 

3.46 0.53 7.81 0.33 9.83 0.98 6.01 0.52 

11.05 1.73 7.28 0.4 10.55 0.99 7.87 0.58 

5.86 0.75 7.09 0.26 8.76 0.69 7.11 0.46 

5.74 0.58 8.03 0.37 8.34 0.72 9.34 0.62 

10.42 1.7 4.3 0.16 6.22 0.41 9.17 0.59 

9.84 1.88 6.31 0.32 7.48 0.61 5.33 0.37 

7.82 0.84 12.44 0.41 8.06 0.69 4.36 0.32 

9.16 1.12 10.26 0.41 6.54 0.47 10.18 0.81 

9 1.33 3.9 0.12 3.22 0.33 4.98 0.34 

4.83 0.5 6.77 0.55 

4.16 0.48 

[0063] m^rlZTSst 

L tctk&Wttt^x, J Vn.-j\,mzttt2> J v=*-

^ 3 3 tlX IN Z> Z. t ts 2> o 

[0064] (3) 9toy©>II^ 
;&^JP^U©^JPM^:0ppni~1. 5ppm©|5Ht0. 25ppm~sf'3|ilHb£ 

mLtc0 fUT, ¥±I^)PJJ^g® (KLA-Tencortt^Opti flat) 

&§i®©MK£tt-g>$S5mm©9 fey (Wa) £>|Jj£L/c0 9 toy (Wa) ti, 

5mmJ^±©^StCfc^-g), (Z)©Mttffi¥^£?ldi Lfct©tfey, JISB 
060HC^:^ felJ (Wa) ^rStC^tti Ltc0 ~F§E©i^4tiN i§-|£ 

^©^jp*tcj^L;/cM©9toymsti, m* 

[^4] 

^PS(ppm) i>h°y^-i>XyU7^(nm) ^xMj^Cnm) 4y^ryn>(nm) 
0.00 1.53 1.56 1.51 
0.25 1.46 1.45 1.41 
0.50 1.36 1.46 1.46 
0.75 1.38 1.5 1.39 
LOO 1.37 1.42 1.38 
1.25 1.35 1.47 -

1.50 1.38 - 1.41 
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[0065] #$^lt^b^£gs;!jP 

(3S2JPM=0. 00ppm) tChb^Ts ^JPL/ctCD (0. 25ppm~1. 50ppm) (Djjlf •> 

9 to "J U J: lJ o tco 

[0066] JU-t<fcy% (2) (3) 9toy©t^ 

o/iio ZltltCctys /\ — Kf •< X 0 fflS^CD 

[0067] [^BteflJ 2 ] 

|§1 ©a&o$H££^2©a&o$igi;:J:ya&o$£ Lfclgs 

izTmto^z£m<DM<bmBm-c%£.t2>£%*.btiz¥y K 
m^T&tcSb^MLtc^ozfo&o 

[0068] <fuMHl*M> 

¥£jll®#I3Ra=15nm®7frIJx®3. 5-f yf7)\s^ — ^ lx*f^X hb-h^ 

>@tv-yt^ e> & swmWi£^T50°cs 2fin\mm 
mLtcmz, 2 
£fsii v 51 > L fco 
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