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SU L/cA^T, P N&£-£BtCi&K>r TZmi±%EmtZt*V 'J T&Jg 

tf^-fbf £ £ £ ifftfr&o 

[0042] 1 (D J; 9 tC 'J 7SB£tttC P ^tl/cl^I^-eti, P 

N g^0®Mtc 33tt £ * * 'J y^mmtiz <£ £ M/T«lb^©^ti, 7*6 

0^- K^P77^Jb^iSt, %(D'^ -&&(D\&^%.^Z P Nt^' 

sgtt£ftT^£fca&tC3i&M"e£>£ (0!la.l£^2 4 A~2 5 B©i/$ n. b—> 

a ym^mm 0 

—^ II 1 A tc^f ct 9 tC, 'J 7"_hp|3izyy K-7°^Iii 1 6 £§£tt/c*fg 

w<D&mmMmiz&zmm.-e&s zvmmm (PN^SI 5®±JS) # 
s K7°P7 7>Hl/tca3tt£>^7-?&j£©i%^$I$tCMJ$3*i£ 

o S/c, ±WRXfTW<D*vl)7$Sg.(D&{btZffii£<DBfr&s K-7°3tl 

T^2>ffii£<DMfrtte1&iL[sT^2>Z.tfrb* K-7°^tl/c^Iii^^< f £> 
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5(D±m(DB9(Dm£>^%:±% <tz>zt 
tfvzzo ztoztizAv* 5<Dfrvtt%<, =t(Dnm(D*^ 
'J T&&<D&lbZti$biz%mT&zti)<piffi-eftZo *^)7± 
mztttz* 'J d 
tllZJ: LJS 2 2 A ~ 2 3 B0i/^il/-i/a >$aMlZ7F$ tl5 J: 9 

tc, PNg^i 5<D±m^^yy K-70ifiii eizfrttTs 

©^lbtZ>Wi$ ft SUlC&£>o 
&33* @2 2 A~2 5 B©;>$ a U-i>3 

"T^o 

[0043] S/c, *fP£©&^MJ&tC#3jti£-et;iU PNJgi§r£P1 5£7>F-7 

$m 1oN 1, 12#\ ^mwmsmz 
ytixeys PNg^pi 5^?> K-7°^ 1 6 £ <zwc 

L^l^c56, 'J •f±yj(D7> K-yiM 1 6 tc 

** 'J :P&jAt5SUcra-t£o l?T, d®H 

$tC33tt£**'j;p&]£fciu PM^I^N^Ii^tblxLT, <£<&£>„ 

'J ^Jf 1 016~1 018/c m3tC33tt£, 

ffiT&nm&mbizttt&mffim&ibntt, (m i&m) &, Nsj^uyt, 
P 5^1^331^ <fcyi%<&£o 3£tC, PM^tC33^T^ri' 'J 

w#tc, ^-r?>^M^«i2#^) N m^mbiztttzmn^ 
ib(DlUtm< &£„ fa-ox, *%BR<D&mMMmzm&mi£iz£irU£\ 
'j i^-e©^EEPijntcj;i)®^^btts if£^b©<fc y« 

[0044] £/c, P N&&F£iz£i;&&&gMii* irn&SifFZm&wm 
o LfrU *^©&^M^tc<£tit£\ fli|}MS^fcy©PN|0 

0)\?]±(DtclsblZ^fe$sm%:M<tZ>Zt:b%7ibnZ>o LfrLteifibs d© 
^§"n\ •?) t<- U /c ̂  A. •li) £l irt t<_N X "7 7 SP 
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X, m&iblz^tZ £%%.*>ti&o 
[0045] cmmmM 1 > 

n A(t ttz 

, @2A, 2Bj&zf3tcN z.<Dft¥m?iznmzmitzmi&mzmto 
i1 ARXfM2 MZte, %(DmX£|R] (^D#^S&©S#^|R]) 

Steffi INLT, is 'J 

=l> (Si) -*>'J*j (Si 02) —>'J=|> (S i ) A^^SO I (Si Li 

con On Insulator) Sfe^rffilN^, £ 7*D^#/^£S6 CDTp|3^ ^ y K 

3&, SO lii©^l©S i =IT4tts ±%WS i IT&N 

£>JFM3tl£0 "FSPOS i JfttSl£2 £&£>„ 

[0046] 3 74^ ^^CJS<^®JSIN 'J 7"SP 1 O^fD'J 7"5^> 'J =l 

£>z0 zvmimizmttztifcmz, o^otc^-t^o 
—^ 1, 1 2&% 'J 7"p|31 L/c{uMtC 

s 1 a, 1 2a^tt§0 II 1 BlZ&TAvlZ, Jg 

MPP1 1a, 1 2ates X^7"^1 1, 1 2 TJFM1~£ d £ 

tqTt^-efe^o 1 1a, 1 2atC&, **Jl/^®7, 8 ? 

K-A> SAWlJttC K-7°3ti£ (P+SI 
J& N+^lii) 0 m®7, 7)\s$m, isVuyttntoX-Sy 
o^y^o stfMj$RTt£&Wft"C£>*u^ 
^"et»J:lN0 &fc\ il A&OM BXte, WM7, 8 7^fl£3tlTlN-g>o 

%mm$G>±&<?=7v K5ti, njts i oz*mmnts:£<Dfcmffimtt 
m*mmtz>zt£VMf&LTib£^Ls ^^mLxs 

17^7'^ raoTt.J:iN0 

?7VK3, 5&N =IT74tC^LTM/d:jSJ/f^^^-r^J:9^, =174 

[0047] ^74 0-^tt, PMK, XtiNMtC K-7°^tlTlN^0 ^MfiMsXte 
s M—X ^ 7" p|3 1 HiPMl^ X ^ 7" p|3 1 2 &NMtC K-7°3tlTlN£ 



WO 2013/062096 18 PCT/JP2012/077761 

0 h (^M^) t^ ^il*©§l«fftc 

J^A UT £ d £ ifx $ £ o 

§i«ff^>'j=i> (s i) 

(Ge) |0I K-A>K^LT, 

*<ym (B) ^yj\y^-^>A (A i) moiiu&jtmtfm-fbtis 
^§K-/^h^Lt, 'j> (p) (As) mwmjtm-tfmib 
tl-So 

[0048] K-tfy^P^lflMtCPjIU f§-7^7^1 1 

tltCjg"t£ 'J zH^B^tCPM^n |IX7^1 2&tf^*itc& 

t £ 'J 7"T^IiitC N MSIii 1 4 5: IBM LTlN§0 P ^ 3 tN M$m 

1 4£tt'j7SB1 OtCfclNT®LTfc''J, 

[0049] £ /c, 'J 7"_hp|3 tC ti 7 > K - -f%m 1 6 §£t}£> tl, yy K — 7°SIii 1 6 

tctiMz^tc K— fcfy?£fTfc>&i,\, 7>K—7°Tliil 6 tcHHIW^M© 

K-A> %tc, so i 

^}£^Cjt3HILT, Sl£tcffl^£WfttcJ:oTt;iu foffrtcPMXtiNMtc 

ZCDtcSbs 7> K-70Hii 1 6tcti, gfetc 

ffll^fa^tclBH LT, WAN& K—/•?> LfrL 

, lN-fti£>*I£-tC£lNT^ 7> K-7°^Iii1 6ti, ^0 K-^> h;fJt^ 

pmrnni 3XKNI^I 4®K-^>hit (^ti^o^n 3, 14 

©¥»K-A>hlt) 0 1/1 OJUT, 1 0-MSJ^T-efe 

£<£9tcJFM3ti£Q &fc\ 7> K-7°^Iii 1 6® K-^> PI 

^1 3XtiNM^1 4©K-A>h;»1 O-q^T, 1 0-3feJUT 

£tc, X^7"^1 1, 1 209^, 'J 7"p|31 Ofrt>Mtlfc±ffi%<afc—SP 

ti, ^©Mmtctb^T K-L°>?'}lJt£i^< "T^o dtUCJ;oT, «7, 

hd£:"C$£0 

[0050] EI3 tc. (DMtmz^to m 

1 A^P@2 Atc^-riff®^^7iD»;«a)s^fp]tc^-r^^^W"r^ 
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i0iJ^-fc£s $I/E:t~£>H]#itJ±^4 V pp (tf—0 PEOHEE) X 

^ Z.(DW!}WK}±lrZl6tfZ>^i±LM'$ (1mm) ^tc U n / 4 =j 

V7y<D£x*. &*S^bSB£ LX>&Wt£\im^\bwLlfTt/2. ̂ *Jyyxfoti 
l& TVWXS (teffi^bSBS) tt2mmt}^5c^:i)^$§o ttzs & 

mteiiL^ibwtfTt^isTyXfotl&T1'^^ xmt4 m m Z £1fX 

[0051] S/c, B®7, 8ti, d®±§£\ HI 3 
<t9 tc, u 7Mftg$iE&6 ^MfTicsamu 

, £EPAic^tJ:-Mc^©#iiufre>#!^ 
fq]75)No tCtiN !|$|7, 8 0^fu®«Mp|3 7 a , 8 a tC^H-§-})!£: 

, I0®7b, 8 btC^m^g^LT, «7 lznj±%£mtZ>0 "tOR 

tti>Zs B tC^f 9 XBMT•Sii'n tCti 

s mi!l©4ffi7b, 8btCg^;JI^ #15(0^7 3, 8atC«£Jg^LT 

% fl!® 7 tClEEE^*:EPJQ"3~So 

HI2BtCti, @2 

BtCfclNT, £EP A tC^"T J; 9 tC@0^ 

fu7J)N <3^^fq]75)No tCtiN fl$|7, 8 ®^fu®«Mp|3 7 a , 8 a 

ICM^USs H©4ffiSP 7 b, 8 b tC^m^Jg^LT, 7 tClJI^EPjQ-t 

§o ^/c, ft7^EPBtc^1~<£9tCll®^fr£#fLl^[p]7!)NoT{EJS1~3*I£-

tcti, H©4ffiSP7b, 8 b ^tu©Mm^7 a, 8 a Izm^^M 

LT, wMitcmi±£EPi[]-rso mzBomx&s mm7, 8^®>«6 
©S#^fR]tC;vpvoT^LTJFM^tlTlNSo ll®7, 8 

C©*§£\ TctPiU, WW?, 8t>\ ?'^>K (GND) £ 
v 6 ©S#7J[RUC;VPV^ Tp/r£cZ»i£ ̂  ^bjg 
^LTJFM^ti/cxnv h«ill^M1"§:^'e^o z(Dxnv 
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> fcf-V >d £ "C $ £o 

^2C©0!|-e&N ^6#^E&6©S#^lP]tcSitJ&:iT®tC33lNTs ?'^>K 

(GND) 7^\ l!iE8®iliJ^tC|S^^tlTlN-g)o £©*§£\ H® 7 , 8 &N 

?'^>K (GND) 

o 

[0052] 

:xizs (Dm^mz-D^xmmt&o 
g|4 A~4 F IZS Mrn.j5)t;(D-m%:\mz^t0 

(1) IH4 Atc^-TJ:9tc, &fo2tTtt<7 7y F3t&fa£k¥mfam2 
1 ^tt5llli20^1tSo f*HS^2 Ot LTti, m*.&S i 

-S i 02-S i^P)^5S0 T£PS il^' 

S^2tCN *F^S i 02mi?T^t>z>v K3tC, ±£PS i Jf 

2 1 tC^t^o 2 1 (CMP : Chemical 

Mechanical Polishing) ^T'±® 2 1 P/r=lCD 'J 7"iiE£7^#btl 

sjs^-tsc^-es-so ^r0^frii2 1 comets mz^znz 
^(DXte^if, n mH&M n mX'fo&0 J; <J LT 

% 2 2 0 n mA^tf btl&o 

ft33, HI 4 A ©fejfSfe 2 0 tC 33 tt §112^ T£P ? ̂  V K 3 £ 

#ftI2 1 

[0053] (2) g|4 B tC^fct 9 tCN 77^2 2^fffiLT, PIK-^VhfiD'f 

>7°^> PIMl3^Mn„ Z(Dt^s >EA^^>23 (D 

JL*)l,%-%:m&tZZ.tlZ£i>), PIK-/^h©)iAI^^ TIE (4 

) -ejFM3tl&f§—X^7"SP 1 1 ®JS<^MJttC&&<£ 9 tC"t&0 

&#!]£: LT, K —XI 5X1012/ cm3, ^Ax^l/^-4 0 e VCT/t'J 

m (B) <04 y 7=5y btiZo vx?2 2&N PlMi 3£JFM 

[0054] (3) l|4CtC^-rJ:9tC, 7X^24^fffiLT, Nih-z^h®^ 

>7°^> KtCJ: y, NifJ|1 4%]fMTZ0 ;iA^^>2 5® 
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NIK-A>h©)iAI^^ TIE (4 

) T-JFM3tlSf§-X^7^ 1 2<DBfrfe&lZtj:Z&?lztZo 

T, <J> (P) £ K-X13 X 1 012/c m3% 1 1 OeVC 

<£S^ >7°^> h^W£>tlSo 7^^24U, NifJ|1 4^JFML^IN 

^:3i9c£*MCExW',^tl'i>o 

[0055] (4) 1|4 9 tC, x y ̂  y J; y N ®T®tC33lNX 'J 

S=I74 £JFM1~S0 S/c, p< 1 1a, 1 2a£&£i% 

(P« N+^$) 3£&S K-t°>^tCJ:yM 

j$T£o 'J 7"£P1 0®±£ptc33iNTM*G<Hc K— tfyVZ 

, 7> K-7°^Iii 1 

PifJ|1 3^f§-X^7"£P 1 1 £11 Di^tCteMU N 

1 4 fs-X ̂  7"£P 1 2 £ |W| Uj%£ K&Mf S 'J 7"£P 1 0 IZ 33 

S K - L° > j% 3 7^\ X ̂  7"SP 1 1 , 12 IZ 33ttS K— tf> 

i;tc-e$s®T\ -f 

-c$s0 

PIM1 3i:N^1 4£©j£fM><, ^#^E&©S#^[p]tcSit^»T 

®tC33lNXs =174 CDTUn (TiU^ ̂  y K 3 ®±®) tClii]|"Tr&Si:in\ S 

^2®MtcSiS/d:^fp]-e^^>>EA;&tToT±t^^33^S PI K-^> K 

KDMfrZmUt&Zttf-eZ&o &3b\ ±IEi^^;£tC33 
lNT\ Sfe2 tC^LTM^©^fq]"e^^>>EA;&tTo/cy, P 1 3 £: 
NifJ|1 4 ^©^l^zi^OTSlcttLT^Sttrfcy-rsci^t.Rrtg 
?$>Zo 

[0056] (5) m4ElZ^t£?lZs =174 <J)±lZs S i 02|^|| 

y) t~ S Z t tCct y s ±nP^ "7 y K 5 £M$ct~S0 X7^7'> 

ICS i O2^0±t^tCd:S±^^^>> K 5 ©M/££4&lll&-rs 

So ttcs mm(D^t££lZ&-oT±.^O^v K5 ^JFM-TSC^t-e^S 

o 

(6) IH4 «7, 8£X^7"£P1 1, 1 2 ©&M£B 1 
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1a, 1 2 aizW:WitZ>tcSb(D=\y<9 <7 h*—^ v K 5 tCJFM L 

tc^ T.rtv <7 )l~Z:%i%LTnM 

7, 8^JFM"TS0 m*.\£T)\s$.-Vlx (A I) >$>*/ 

'J P V^tl^o 

[0057] JU±©igtc J; y, 'J 7"^ 1 0 0±^tc, -f > K 'J AXf, 

7^1 o(DTmzPNm^-\ bmm^stitc, xm 
«-%mtz%¥Wk=s-1 

&fc\ IH4A~4F-m, PifJ|1 3^f§-X^7^1 1 

latU NifJ|1 4^|Z^7^1 2£|W|i;i^^tC'(uM-rSiI^^^J^ 

Ltcifs K-tf>^IJi ( 

PMTI^I 3 N ^t/NM^IJi1 4) ®JS<^£X^7^ 1 1, 1 2 CDff^cfc lJ 

A$<-rsc£tcj;y (^^-rs^M^6#B§) N 

7^1 1, 1 2d;y bm^tiLWlZS-cmfttZtZMitZ^tZ ££*>?! 

mxfoZo S/c, ^X?©«/£^&A^3#£IIMt-£c:£i;:J:y, 'J 7"p|3 

1 OtC£ttS K-tf> x^7"^1 1, 1 2tC£ttS K-tf 

> tfj&i$,(Dm}$ J^ytKtSi, 'J 7"^ 1 0 1 1 , 12£-Cm 

^ofi^h- tf > ^MjS-r-sci^tiRrti'efe-So 

[0058] <»MI2> 
±^L/c (iUK (it2) J;yN A n/A a £;£#)£,>:, PM^Iit 

-eti, ^F®j£^bANe£trtrr*U£ A n/Aatifefed;^IE?L^^AN 

h0O. 2^tCJ5i;b^J-rS [ttefo-tS, An/Aaocl / (AN J ^ 0 -

fi, Nlfi-eit IE?L?&j£^bANh£trtrr*U£ An/Aa&li^Jt 

AN etC J; 

Ztl 7'^7lZ^tts i1 7 iZTjkttfcy Xfo&o ZZX\ 

i1 7 0|||0 + t 'J 7&lglZmLs mTlZ-D^rteANes JEftlZ-D^Zte 

ANh^ffllN^tlTlNSo £tc, i1 7©tf(iN 1 XI 0±m£, 1E±m^ 

(±mti!ii0 "e^^LTlNSo 
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@1 An/A atiN PM©<£)lJ£^rei%^d £ 

fribs 'J & PM0M£;fJt K — tf > #T$t£<Dill a 

< t&Z£X\ An/Aa^^±^t, 

ifvimXfoZo 

[0059] S^i:fcn^ Pifit 

tc K-^y &£*§£•£ ti, Ltc 

if-oX, HI 5 AICTFI" <£ g tc, 'J 7"nP 1 0 (DTJ51Z 1 4 a CD 

K-A> h)lJt£, Pl^Iiil 3 a®h'-A> 

s i&^ittmn^(D\^±t^mm,x^^>0 zzx\ uysno^TOtc 
Ixtt b tlS p •; 7"SI3 1 0 ©T^©^4N <3 ^ 7"SI3 1 1 (DU 7"SI3 

1 OtC^-TS^IiitCfS^TtSlNo 

PTI^ P-$P1 K-A> K;1^0^#tColNT^ W 

Lt P^Iii^: N$Mi$tX(D K-^> h;lJt^-i£LTlN&< "CtcU^ 

M^itc^-o^ pf^^K-Avhit 

fr-Ds Z(DP-$m<D K-/\°> N^cZ) K-/\°> K;fJt<£ 

UtffilNo 

[0060] s/c, ('j 7"PP 1 OM^CDSM) -cm 

$ft(D'S'7-&lg&*!Z^Z£Z%faLX. HI 5 Btc^"t<£9tC, PNf^ 

SB1 5CD^/Wii^:, 'J 7"p|31 0 Ni^J|1 4£^"tS 

H ~ 7. ̂  7"p|3 1 2 $ U tC :> 7 h (^u) ££>*§£• 

% K-^v hjlJt^ibl^g^ K-/^> hjfJt^hb 

t?>otc% m&yt 
CD;*?-&m(DM^v%mz]D^X '<<7& Z £IZ£ y. An/ 
a£:[q]±l^ — C So 

[0061] <^«H3> 

1 ~2 tcfciNTti^ P<^>»UB®7, 8 b^y^O h^lxs/cto® 

i#}fJt K- X ̂  7" p|31 1, 1 2©±^tCJFM3tlTlNSo H 

®7, s[zm^btih^mwute%0mji^±^^tcsb, z(Dm%&v\%, 
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8£-HHcStt'&Wtf 

feSo LfrU IS7, 8 W@7, 

8^:PNi^1 5 "tSh, tt®7, 8^PNf^ 

SPI ^7*mi&-tz>¥mwG>fa 
HSJtaM&T&£HC J; y < „ 

[0062] ^ZX\ ID 6 9 tCN 7.;^7"p|3 1 1, 1 2 ©±®cfc y & 

T?M£-f£&MSB1 7, 181, '>17^1 O^^^UHtlfcfutttClS^SC 

(hfe^So 7^7"£|3cD±£incM$3ftfcigM^E3yi-S 

tcSbs X77'^©±I<t y t^iMuiS1 7 , 1 

8 £ UTlNSo 

SMSIH 7, 1 8©i^3fciU ';7"£|3 1 0©±^SP1 OailCi^ Xli 

±m^ 1 0 a <£ y t i%lN d h #$? £ Ll\ 10*i£u ffi® 7 , 8 & 

^SW^^'=l774®±®J; y 7^7'£m 1, 
12©±^tc^M^i 1 a, 12 azmizmtitimiXs ^y^WiM 
tern®7, Q%mmt&ztifx^z>0 ctuc^y, 7^7"sm 1, i 2tc 

3 i%3lgj 

W%m%t&z£ifx%z>0 

[0063] ^?lJt K-bfy^i^-efeS P+$P1 
7.7^1 i, 1 2OPIMI 3, 4,h^M"rs®^\ =1 
7 4 0TI (T^7^-> K3 <h(Z)i^) lCSi£-e&£> C £ tfhfr % IA\ I© 

*i£\ K—hf> 7";lJt < t&Z £ £ T IffcimimlZ K-1°> 7"£I 

PNi^SI 5<h0££St£s -£$£(£>--£, 7^7'SM 1 

, 1 2tc<£SMMii£«U =lT7^4iJ^-rs^»ft0^7i)t^[R]±^'& 

[0064] m4A~4FlZ&TJj%-e$t&TZm&, 

21 7 7 7"nP 11,12 

©±®<fc y 1 7, 1 8#®£1"3J:?lc:, i»;f^ 

fsci^^Rrtg-efeSo ni4AtcfciNTwrs#^r0¥^ii2 1 ©jp^ 
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17, 1 8<DBfr&L±tt&o 7, 18 0^^ 'J 

7^1 7, 1 8©±®, J&Zf 'J 7p|31 0 

9 1, 1 

2 

[0065] <mMMM4> 

fp]®^^ ('J 7" p|3 1 0, &Zft(Dfci%) XfoZ>0 Lfci)<^ Xs 

V tomwiz&tfzirv 'J J:^ 

n Jt'btc £> Ls A n / a 

ii ARV2Aiz^tmMmmi izmzmit-etes 

famizfefctzo (-tfP/<^ ^XBl) T?—^ 

CD^g^t oTl^S/ci!), ^XBl-et^rl7 'J 7^#6L^ 

IN 'J 77^^^L<'fglN) o ** 'J 7®l%tem}M(Dtp'C>frt>T 

tl IZ n IAX &{£t & o 

[0066] ^Z1"T:\ M 7 9 P N}§£"• p|31 5 CD'J 7 p|31 0 CD 

^[q]^fr^^[qK^>7 K L/cteMtC P 1 5 £JFM~tS£<>:7^ 

-e$S0 ZtllZ^^J, mfe$&(Dtpjk{\LmiZ-&^X, "tfP/W 'J 

* 'J T&Jg&fcZ&MZtZZttfRlffilZ&Zo ZtllZAV, 

J/T^^HbA n ^rt/c <3 U An/a^|p]±U — M(D4&,$mtkik%:MZ> Z £ if 

xz&o ±Btmm(D^^m^tcit>iz, PNS^I m 

7 t&fcMlZ, PM^Iiil 1 K*>7 K3-&T 

t» J:lN0 

3 e> 2 T?U£B^ L/Cj; 9 izs mnmm^m^itm^iwz 
MLTte, PMHii© K-^> 

o L/cif)^T, PNrai 5®^im Nifj|1 4^^-rS^-X 

^ 1 2 ̂  y iz */ 7 K 3 t± *> d £ mmsom^ikw* £ y «~t *> 
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[0067] 

mimoiz-B INT% p msmjkxf N I^$ & s && 
<, lff®07K¥^fp]tc, (^b) & Z t^m 

?$>Zo 

m-x^y^ 1 1 ^b'j :/su 1 otc^^ris^btis pmm^ 
3©K-A>h»; NI 

$m 14 (PN&^SB1 5) 

T?$£0 d©*§£\ PifJ11 3 PI© K-^> 

^^bLTlNTtJ:INO ^/-CN Pffj|i 3tCfcNlNX, PI©K-/^hIt 

PI© K-A> 

^bLTlNTt J:INO 

ttcs f§=X^7^1 2fr£>'j7^1 OtCT^TlStt^tlSNI^I 4 

©K-/^h;»\ ^#^E&6©S#^|p]^Sit^iT®tC33lNTs PIf 

$1 3 (PNg^gpi 5) 

$SQ ££>il£\ NlfH 1 4 lC£tt£ NIC K-^> fslJttf 

^bLTlNTt J:INO NlfH 1 4 IZ&^X, NI©K-/^hlIt^ 

a^^2J^±©^IJi^W-rsJ:9tc, NI® K-A> K;fJt^mWc^b 
LTlNTt J:INO 

[0068] g|8Atc^ K-^> K;I^^2|^b-e^b^-&/c^iJ^^tiTlN^0 p 

I^Iii 1 3 S.t/NI^IJi 1 4 tfy ( P 1 Wtt P 

2mm, Rx?Ni$mtN2mm izftmznx^zo ?tc$) 
Ktt, TO 7, 8fr£> P NJg^ 1 5%X(Dimm%:TtfZ>Ztifm)]Xfo 
So mKmz v-¥y<?m&%:m<tz>ztxTtfz>ztifx^z>0 

vmmz (*i£) 
®m(Din±iz£vmftmmkAnijin±tz>0 PNS^I 5^^nti/c^ 
mzis^xte, <J 
£i;&i\, -j5X\ m^(o-m^ ^, ^ 2iz*,%mtz 
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tR&<Dfrig*T&Z£lztj:Z>0 K-tf 

i\ put MNKIH^ m&izBmvte^mmx, 

K-try nutans V,\ P2tm &tfN i^3I 

[0069] &$m<D K-^> ^fltPlMhN 

1 Hii<h-C0 K-A> Hljttf-gCLT^JSKTfcJ;^ P 2MtN2^ 

ntX(D K-^> S)lJ£tf-S(LTU&< Tt,<U\ *MMMWilZ&^TlZ 

% P 2MJ: P 1 fi© K-/\°> N2m^N1i 
it© K-/\°> 

P 1 K-^> h>fJt^ &MSB 1 1 a ££#£> P+^ii© K-A> K 

£7^ N UlJi© K-^> h;fJt^ 

SMSM 2 atCfcttSN+fi$0 K-^> I^Dfe^ J; 

4sfc\ H8 BtC^t"J:9tCs ®MPI3 1 la, 1 2a^7 7*®1 1, 12 

<D£MMCW?XM&$titc1M$,%&RT& Z £*>1?% &o @8 A<00ij-e& 

, PI (N 1) $m£imiz£mnmi (8) t(Dir-<vo^y$>o h£ 

JFM1~S®MPP 1 1 a (12a), t?£fc>hP+ (N+) f tlT l\ 

So CtUCftU @8 B©0iJ-e&N ^Hl:@7 (8) t(Dz 

0 VmmthP+ (N +) 1 (12) ©mi:l^ti 

J&3*IT^£>0 M 8 118 A £ S P 1 lii^ 

£P + £ik 1 -3©P+-Cit£&*.7c^l£^LTU£o 

IH8 Btc^SftfclijttCfc^Tt.s K 

—J^y h;iJt(£>S&S 2-3 0^)1 (P+^Iii, P 2 fii ; N +$11^, N2 

fi) £^"tSo tts EI8 BomiZ&VZ P+$m, P2M N+fJi, 

N 2SP£®# K-^> h)lJt^ ±5&Lfc^8 AOflHCfctt* P 1 %m 

, P2M N1^, RXfN 2^m<D K-^> 
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s^PNg^i st(Dm<D¥mwtp(Dmm$. 

m8BlZ^tltcmrn.lZ£tltts HI 8 AVmitlZ&tt & P+ (N+) 

MMP 1 (N 1) ^tc, X^7"£P 

12, 1 -JttfM >7°^> htC<£ y X^7"SP 1 1 

(12) (D±Bfrlzm-oXP+ (N +) -f>7°^>h 

mis £ s c £ Rrti-e $> s 0 

[0070] <»MI6> 

HI9 'J 7"SP 1 (HCtettS K—X^7" 

£P1 1, 1 2©±IJ; y ti^lMuSS'eMSLTlNSo 

i4 A~4 -f <£ y K-tf 

X^7"£P1 1, 1 20i-^>^ 

tttc^y, X^7"£P1 1, 1 2tcfe^S K-tf>^IJi0±^^P^-rsc 

^ tc<fc y % HI9tc^-rJ:9 4lff®^^^ii"rsc«>:^-e$So 

'J 7"PP 1 O0Pi^1 3 a#, ^tUCjg"t S f§-X ̂  7"£P 1 1 ©±® J: y 

'J 7"PP 1 O0NI^J|1 4a^ ^tUCjg-tSf^ 

7"PP 1 2 ®±®ct lJ tiftlMuSS T'M'fiE LTlNSlff®^3a;^:^|iit" S CI 

^#qrt^"efeSo 

[0071] X^7"£P 1 1 , 1 2 ©lifted: £1% 'J7"£P1O0 

K- tf>?$m<DM$ £, ft<DftH;Bmz&£>-&XEZWT&Zt&pIffilzti: 

y, &zttfx$sQ u :/su 1 O©JI^ (• 
HI 1 8©Tr#B§) 

/0#\ X^7"SP1 1, 1 2CO±WCDm$£ lJ 

©iMtCBBMt-£££#$?£ IA\, 
[0072] <*)y?m.mm> 
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CI t o tc (Optics Express Vol. 18, 18242) 

tctis U =1 m^tc u. U > tiT^So d0 u, 

'j u >?^c»imtc, ±iE#i^mitci£s^ii 
^^M-rSd^^qTtg-efeSo &fc\ U >^W^tiRT&S^ti&< 
s £££ ̂  Ifeti. t 3 tir IN ft t£ J; I^o 

[0073] <7->/N7x>yiMMi?> 

ftfeiiS&tcfciN-c, f#tc 
SSEHifi® tc 33 IN T tes ?yA7i> yT&ft© 7 - A tC|B 

ILfc, v>>/\7x>yMT1D^Pt5^ LTt^ffi^tiTlNSo v>>/\7x> 

yMft»Mil^3O0W*i$£HI1 OtC^to AM* 3 1 

ly^H^^ES^3 OtcA&Lfcftttu ^;«3 21?2otctf$3ft, 

^tl^tl2O077-A3 3, 3 4tC#$-T£o &7-A3 3, 3 4tCti, =t 

bti, 7-b,3 3, 3 4 y 

-A3 3, 3 4^WMLtc%[t, £«I3 3 5 Ti^3ftTfaht^3 6 tCfah^ 

3tlS0 Ltcif^Xs M7-A3 3, 3 4 £®}§ L7M£0ft©&*@^tCJ&; U 

fc, &*i^!itfRrtitc&€>o 

[0074] I7-A3 3, 3 4 0fe*g^fc£$^[q]tCt5, -J07-A 

T?tite*l£iia&N ffe£©7-A-eti&ffi£j!£-££d£tcJ:<'JN TV/WI 

ML/c^^prt^-efeSo #tc, (Ji«^f« ©s^ff 

£ & S SEESIftiHg"?^ ClCQcfc 9 17 - $ S v 

v J \ V X > JB IN P, tiT IN £ „ 

±^L/c^teMli -etc^J^ftSft^li^ti, 1 

LTft^RTt^-efeSo J^TtC^-r^MM7~9tiN m 
MMB 1 ~ 6 t zm^sLtc^v X >^7*6^11^ tcM 

L/c^y-efeSo 

[0075] <«M«|7> 

HI 1 1 ARtfl 1 BcWMIStC^I-J; 9 tC, 'M< <ht)#7-A3 3, 3 
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'J 7" p|3 3 7 t t(DWM(D X ̂  7"SP 3 8, 3 8 £§£ 

)m^h^ii 1 Aj&zf 1 1 Bxtes 

Mrnmtmtfm^bntzziTMWitfmzn-c^Zo 'J7^ 7?m 

^fr^&^zi^cD^mtcti, *>IJ s 

7c N ^ =j y K (H^tt"^) tCtiN S i 0 2-^^0=1 Z1 tifX 

$S0 ±^^yKti, X7^?7'> K^-rSd^tqTt^-efeSo 

&fc\ H11 1 AMI 1 Btc£iN-cN H11 0 tcftj£;l-.g>*ij$tcti|W|—0?$ 

tt^-Ti)U£B^«:«IIIS-ri)o Affl3 1, M3 2, ^7-A3 

3, 34, i§r»3 5, S.t/t±iltpP 3 6 tiN |W]-0gfe±tC-<tiMt3 tlTS 

[0076] #:P-A3 3, 3 40{i®O3 3a, 3 4 a tC <£ y 

^»3 5tCfclNT^^tT9d«>:tCJ:y, #7^-^3 3, 3 4 £®}§L/c 

lilM3 6fr^0d^ft(WSl7^tU &j£^ 

$|J x ti\ IZ 7t =7 V 7 y (Dmmif-D ttti\ ^7-A3 3, 3 4 £ I 

mLtzft<Dmt>mwzfj-iz>mL$>?ztizzv, ^M*3 SIZ-B^T 

0/^7-0-S^i=l77®JllSl^jA#y, tMtp&3 6iz$$^t&%0^7-ti 

M^-TSo ^-^3 5 tC£lNT£-:P-A3 3, 3 4 £S}§ Ltz%(D\tL 

-Sfcf s *!£•tc tiN t (D%(D$ti5IN tc JT*> >£' L fo 9 d «>: ft < ^ 3 ti 

TtM^3 6tC^-TSo &j£^ll£P¥tf*i£o 

f#tC, ®#©7-A3 3, 3 4 CD'fufl=||i£'fbp|3 3 3 a , 3 4 a £:|W|0#tCll£H] 

LT, ^7-A3 3, 3 4(Dm^%(Dim^jRmMzmnt^s ojy, -

^•eti£iia&N ffe^-etia ̂  tts ̂  IN 9 7°ZL yjuftfF£ *T 9 

<l£:tCj:yN — 7°^:'f5;M LTs S5£iSfc^tCjiti L/c7lD'(H"§-^:tti^II 

£ LTt#Sd«>:#-e$So 

[0077] ;^tc, 3 O0^tcoiNX|^0^-rso 
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Alt PP3 1 ti, 

mmtzzt tf-c $ s o m x ti\ 3 o % m%% 7 7 >r / \* tc&arr s 
$ikcilrZli&s — K7 -f —JU tC cfc S tc&) tCN 

^E- K7<—Ji/Kziy/*—*£ffli\S££tf'e$So ^Jxti\ ^7if%(D& 

tT^"fq]tcfp]#oT^7z-^^"efe-g);E- K7 -r -;u K=I >/<—£*i 

So s/c, 7*6^^3 Oi:H-S^±tC^L^ 

ZtfpIffi-e&Zo ^©ifi^tcti, Affl31©37^llLT, SU©ft^ 

m?t&ffi?&zttfpiffi-e$>&o *>*>?> A,, ®^©®;«tcj^i;T, g 

\F;££^M"t S d £ t, RTtg-e&S0 

[0078] ^«3 2ti, A^2O07-A3 3, 3 4tC^|Bt"So M®3 2 

tc ti, MM I (VJU^-K=F;£) £7°^ £|p]1f^ 

S/c, 1§r»3 5ti, 2O07-A3 3, 3 4 £ tMt£P 3 6 tCft£^& 

t~ So 1=r»3 5tCti, #M3 3 2 tmmiz, Y#ll£ft#$j£&^N MM I ±) 

-f^s #M3©#ll£SBtCfcttS 

7*6 CD Alt^"fq] t ttSlt^fq] t £33itC t~titi\ £-M3 3 

T?$S0 7*6^^3 OtCfclNT, ^«3 2 £i§r»3 5£tfH-©j*/££ 

tLTt, <U\ 

[0079] i1 1 A J&Zf 1 1 BtC^-tWCfc^T, Alt PP3 1, &t/tMt£P3 6 ti, 

M3 2, ^t/^«3 5tct, 

fflLT^So -istc, mtm&mz&^-cte, 
mtm®&?tfs ^32^ 

SP3 B^'J^M^E&^-rSd^t-e^So Jll*fttCti, Y£il£ft#$j£&N 

MM i ~h7o=j, vJmmte&frbMj&tzz.ttfviffi-e 
Jb So 

£0*ll§rtcti, Alt£P3 1 ^d^P3 6tC'J 7"MM?E££ffllNSA\ Alt£P 

3 1 £#M3 3 2 torn, Xti-gr»3 5 t. uHttnP 3 6 £©F^tC, %W) 7" 

^^jFMtsc^-e^So 7^^tcoiNTti, tmtSo 
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[0080] 3, 3 3 a, 34 a 

£>tlS0 

EM 1 AM1 1 B^-rWctelN-r^ TO7-A3 3, 340H 

^lb£P 3 3a, 34a if Wirt b tiT ̂  £c dtUCj; Us ^ ̂  - 7°l£Mfi]fE& 

£1f~^mxfoZ>0 MIJ©7-Atc©^ 

ZtHZ&Vs Mm-IXK^P, 1J±EPM©M 

^©im 3 e>£ttM©fSlB&<blc<fckK 1S=iX Mb^HlSlhtf-e^So 

[0081] ?y/\7i>yi7t#Mi?3 

OtcMtSii^tCte, f©liffi03 3a, 3 4 a tC 'J 7" 

LTffllNSo fit, Ml ~6tc^L/c<£-MC, 'j7^3 

7 £ ©may©x^ 7"^ 3 8, 3 8 iz pMHn, Nmm, > K-70 

77X=&EPJp-rs/c^©l:iE^;&JFMt"So 

lullM3 3a, 3 4a^©MMC^ iSg K~ tfV V* LT =fc 

&^h\ L4< TtJ:lNo 

^ -^©7-A3 3, 3 4 tCffllNTt J: < N i^(D7-A3 3, 3 4 tcffl 

iNTt <£INO 

[0082] @1 1 MZ^T&?IZ.S &7-A3 3, 34tC33lNT, 

#M3 3 2 timm b£P 3 3a, 34at©fl, 3 3 a , 3 

4a^ 3 5 £ © (Ml iZ, t£M 'J 7"^Ml3 3 9 b ftX^ S 0 

^M'j7^^3 9^ EH 1 Biz&t&?iz, mmmmom 

b&mmzxz>ym3 8ifm^tix, * 

^ 7°p|3 3 8 ©ilitf j£ < (XttSfc < ) ft o T IN So 'J 7"^Ml$ 3 9 ©#$ 

^©SSfciU Iff 

LIN0 mmzte, mi 1 

B © £[ill]tC33INXX"77"p|33 8iffK^HXtes X^7"^3 8#^IN^J; 

y ti'E- K5W©^btf'jN3V,^cfibN X^7"^3 8 ©i|i©j£tfy ;££<!; U ti 

^tc-rsc^^qrt^-efeso ctitc^y^ %mx) 9©s^=&« 
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[0083] 3 a, 3 4 a ti, $iJpLti\ M 1 2 As M 1 2 Bs M 1 5 AX 

till 1 5 Btc^1"<£ 9 tc*ij$1"S SQ 

lullM3 3a, 3 4a©#^ 1 

„ HWJ^LTti, s^2, M#7-A3 3, 3 4 

0=i:PtCti, ^>'J=I> (S i) TS^^>>K3N S-OLt^^yK 

5tCti, i/'Jt) (S i 02) 

[0084] tiLffi&1k%&2?(DT-A3 3, 3 40j^tC|B 

M^tiTiNSo @1 2A, Jkxfm 1 2B0^-eti^ 2o©<i||tOi:fe(t 

spi^Nm$mt<DtiLw.mm\ miLx^&o 
-D%VS @1 2A©i|^ M7-A3 3, 3 4 F^tCBBMS tlS K— ? 

iN-rtlt NMM"e«)5o lullM3 3a, 3 4 a tc 

, M 1 A©^i? 1 INlullM33a, 34affi§l 

ZX7 7*^1 2tf'i7-A3 3, 3 4^tC|BM^tlS0 7-A3 3, 34© 

MJtciBM^tiS K-tf>^IJiti, iN-ftit PifJ|-e&5o 

-^N @1 2B©i|^ M7-A3 3, 3 4 F^tCBBMS tlS K— 

IN-f*l=fc PI^J|-e3b5o /c^xti\ m@^M3 3 a, 3 4 a tC, 

g| 1 A©^i? 1 ^ffllN/cif^cti, lullM3 3a, 3 4affi#l-

1tf'i7-A3 3, 3 4^tC|BM^tlS0 T-A3 3, 340^ 

iiytciBM^tiS K-tf>^IJiti, iN-ftit NMTlii"efe-g)o 

C0J:9tC, M:P-A3 3, 3 4^tC|BM^tl/c2o®X^7^#\ Hffi 

(PM^IiiXtiNMTliiClN-fti#—^") 0 

M:P-A3 3, 3 4 II© 2 9©^7 7'^t:M©lI^git § I ̂  

#-e$s o 

[0085] i1 2A0*i£\ M7-A3 3, 3 4f| (|*HUJ) tC±±®0 G N D £|BM L 

N ^MUtCN ^tl;?'tl©'fuffi^'fbp|3 3 3 a, 3 4 a S i g n a I H 

So Z(Di§£\ ftiiy©NMf iitCjg^tiSl:®*# 

GND-e£>S0T\ ^A^^xmff^EPJp-rS/c^tCti, MJ© P MfiitC 
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Jg^tlSS i gna I TOtC#l:J±£EPJp-tSo M 1 2 A (DM^t 

IZ, l^dltCS i g n a I TO^IBMU MJtC G N D £|BM &/\* 

-f yxm^BUiUt^tcdblZtes Signal TOtClEl:J±£EPJp-t SQ 

[0086] m 1 2 BmiivpmwmzmMznznmifGN oxfo&ox, 
7XMf±%:£mt&tclsbizte, i g n 

a I TOtClEl:J±^EPJPt--g)o i1 2 B0|i|^^tiJ5>^tCs l*HUJtCS i g n 

a ITO^IBMU MJGN D^IBML/cil^ 7Xmi±%£mtS 
fc&lZte, Signal TOtC#l!J±£IEE!]1~So 

[0087] %sbz>tcsb, iifT$TOi* 

HM 3^1-^9^ mimmtt 
[qKC^TTO^IBiiU 3<^CS i gna I H® CD ^MU til SO CD G N D £ IB 

1U TO&tfTOFai©ili£ig:tllMt~£>C:£"es =17'l>-i-fflL&*M]&t 

o Z<£ Ui^&fciiAMt^c&So 

TyUZZMf&tZt»iWII|1 

4 <£ 9 tCs JHEItc^l tiS ct 9 S <1 tifX't* 

So zomz, &nm(DmMm&%:£}-iz-mmtz>ztiz£y, -f>t°-y 
>X£ —U 

t^-efeSo 

[0088] m 1 2 A~ 1 4-m, 7-2x33, 3 4 P^C 0 TO £ IBM Ltdfflk*: 

mitct>\ SO©*!^ LT, 7-2x3 3, 3 4 P^cTO£ 2 o|BM LT, 2 

O0lu®tt3 3a, 3 4 a%1&iLlzm$}t2>Z.t*>pIffi-e$>2>o Z(Di§ 

£\ 2^0|i»S3 3a, 3 4 a tCEPJP"t S^J±® £ v 7°'J 

"TSC^^-e^So 

[0089] S^KSycDltiti: L"C\ @1 5 A $.£/ 1 5 B cfc 9 zi^CK-t0 

>?WPNPN, XtiNPNP0jliiztzztb 

-e$s0 

ii 5AN MUM 5B-m, NmwmzmMznznm^GND^LT 
lNS0T\ :PX^J±£EPJP"tS/ctf)tC&, PMH^Cjg^tiSS i 
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g n a I TOtC#^J±£EPJP"t SQ £ tl £ (D t ti JStttC, PM^tC 

N 7Xnj±%£VlNt&tcSblZte, 

N tlS S i g n a I 1E^iltClElEJ±^!:EPiP"3~So 

[0090] <^v;\v±yym%mm(D%$!m.mmv> 
mmmvtMz, -$stcti2 

tCofc y^kti)/c^ JUSJta^btcttLT, ftE&s^£ii$|-r£c:£tf 
M£IA\, 7-A<Dftmmzm&tz^$QLtLx, tu$©»Mii~6tc 

7xnj±%mmi&lZ L/c^uffi^MtCfclNT^ D 

c (ita) %^m*imtz>zti?^mxfoz> 
o 

[0091] DCj5^£^b3t*tlti\ HBttCAC (£3fc) $#=fci2g 

LIN7°>>^ZL 

7^U&fEtCti±§E©^f£M3&lNiI"£:fc&So Z(Dtci£>, H|16tC^1-J; 

9tC, 7-A3 3, 3 4tCN tllt03 3a, 3 4 atMC, ftE&SII 

ISP3b, 3 4 

H 1 ST'tis 2~D\,z5ft)stltc7 — A3 3, 3 4 tCN 7*D£SSBMIMPP3 3 

b, 3 4b^lS^TlNS0 ^cE&SliMSP 3 3 b , 3 4 b ti, ^Jt^b#©BS 

J££#tCJfci;T7-A<ME&g£||$|-e$*it£J: <, 

ZOtcSb, ^^lil 3 3 b , 3 4 b tiN i/W77l 

m(D£miz£vn'mnz>mmzm£bnt\ 
mz£?XMl&tZZ.t*,pIffiX$>Zo 

[0092] LTti, ^ra^juHtc, 

n$kB£ LTlitS-^PA©lf^ z\yt±E(D 

M£B£1S!W\ ^^s&o^jtii^Rrti^cfc-ptc^L^to^Ptfe>n 
So M^ti^ (mfcfLtSB^u/ K©±) izmi&zt^b 
X^s %tcs X^7^tc§£ttS£ 

^t-e^So s/c, #n£BtiN ftmik^oimttfaizy^-ixpfTfeoimt!^ 
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& 9 IA\> 

3 b, 3 4 bti, i^ftfFtCti^ft 

&Zt1f qTt^-efeSo 

ttzs il 6-ettfi^07-A3 3, 3 4tC^DE&SiiMSP3 3 b, 34 b 

§ o 

[0093] \>X±s *fP£li± 
iE0l®fiiJ tcrnfe3 ft£ t, (DT?ti4 < N *fgB£0^g £M L 4IN|5HTil 
^©^^Rrti-efe-So 

±^©^M^-eti, U7"#±^tc^diL«®^£WLTiNStf\ 'J 
7tfT\&tc^ai 'J ?tf±Tififilzgtii Lfzmmm&z&m 
TZZtbVZZo dft^BffltistCfc^Tt^ HD*§tC'J ?(DfomzP Ni 
n*PPtyy zztv, yy K-7°$imzymtuW,u 

s HEEEpjptCcfc lJ ^ri7 'J 

>j 7tf±jjiz£&Lfzmmm&tmffi<D®mzmT&o 
mmm 

[0094] uTs 

[0095] <:> $ n. b — is a >tCct £]£$$> 

i1 8 tCN >a> (^MJ1) 

o 'J 7"£P 1 0®fl§tiWr = 6 0 0 n mN 'J 7"JStiT r = 2 2 0 n mN 

7"JltiTs = 9 0 n mN 'J 7'tf^tiiT ti T r — T s = 1 3 0 n 

m t Lfz0 

m T7 4 ti :> 'J z\y (S i) =i774 0±TtiN ^ft^ft*/'J *j ( 

S i 02) frbt£Z>±.tV,I=7«J K 5 N -BLXTt%9 =7 v K 3 Ti'Wtoti&Mikt L 

tZo 

£tzs =I774® K— tf>^tiN =l774®T®#^X^7"JlTstC^LlN9 0 

n m£-e©|60'e!S!tt£*1 £>=&©£ U K-L°>^}fjtt^ Pi^JSl 3*e 
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