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m m m 
miOZM : s i S i 

[0001] s i i cmmvm^feizmtZo 
ftil&Mr 

[0002] CVD& (au»«®cs i C $Jg 
Ltz&s mizm^LTm^nzs \ cmm (CVD-S i cmm) & 
, mmfe-emi&ztitcs i cmMtizbrn^xm^mmrn-^h^s 

1 (^12 0 0 6-1 6 6 6 2^&*g) #B§) 0 

[0003] CVD-S i 

$ tLTimtzms, \ c 
tfMD&HB.ln.&tfi&Wt'Ztis %tcs — £i/\£ ^ 

Lt# 
§+M^ffti/ccvD-s i cmmm%bnx^t^-otCo 

Z(DtcSb, 7t^ 

iS$fcsJ:^IIM^CVD-S i CimW*m£kLtc (ftfF 
&SK2 (^12 0 0 2-4 7 0 6 6^&*g) #B§) „ 

ftSfiitt 
[0004] ^fF^1 : ftHS 2 0 0 6 - 1 6 6 6 2 

m$$:m '• 2002 — 47 06 6^&*g 

#BErtflSjfcLJ:dfc-fSBE 
[0005] tzz?. CVD-S i c»^, 
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Z> ^(DifMtsb ^ti'i)ct9^^c>TlN'g)o 

[0006] ^»2=E«I©CVD-S i cmmte, 
utMcfffl Lmzbw&ztf, %mm 

s MK^tf 1 0 Q • CVD-S i C/£^*fre>4s 3X 
9 C^otl^o 

[0007] 

VD-S i cmm&mtzttnz, ms i C$M<*^ CVD^KJ: 

sfi4»»rsfc«b©#® 
[0008] *»®#^4tjSit(#stLfctc5. cvoaici yMjSsnxtcas i c 

)$> •? ~Cs 1 ~ 3 011 p pm, m.WiWs^-%: 1 0 0 Ml 

p p m|p 1 OOOlippmJ^TtCS i CJ&l&W(DMikJi;£IZ J; 

J$t"€>£Sofc0 

[0009] *^0/H£N 

(1) C V D;£tC<£ UJFM3tiT4£S i C»tfe9t, 

1 ~ 3 0 If ppm, 1 0 0 If p p mjn 1 0 0 0 If p pmj^ 

i cmm, 
(2) WmMif 1 0 Q • cmmi 0 00 0 0Q • c mlUTs )£M 9 5 0 n m 

0~ 1 %V$>Z±B3 (1 ) tClEicCDS i CfftMfa 

(3) lilfttlk 

cvD^tcj:yg^(Z)^®tcs ic 

m*i«t5Ii4tt?S i 
2oic©sjtT(cfi(t5MiJ^ lijgft 

M5xi o-4~o. 0 2j«%, ffiBfrvmib-syais*. 
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®MO. 0 5-3. oi«%, 
yj}137,n&Xf*Jr <J TXZOmiMlZttTZmiEd** 'J T^'X(Dm^9 6. 
9 8 0 0-9 9. 9 4 9 5^%-Cfty, 

2 0°c©^T(:fcn^^il^T\ fulEJimtf;^ 
'J TX7>(DMslzttT&miE5®nifZ<D 

wtf 2 — 1 51«%, liift^^b^ 

##<b^$lff;*£J:rJMf1' 'J 7 JJX(D •"ItM^ 8 5 - 9 8 Wm%XfoZ> Z t 
s i Cj5JcJF^0^^ 

[0010] *m%iz&ni£, 
frigicteffl tZ>Ztif7:-xZZ>, CVD-S iC 
mm&mtzttbiz, is i c«^, CVDSCJ:IJIWI 
t & Z t1f~Z'^ &o 

[0011] frts ^^0^©s i cmmiz-D^xmmt&o 
MffiS i cmmte, C V DtCct lJ M3t^ tlT &•?> S i 

^t, ^ 1 —3 OH ppm, £: 1 0 OH p p mjS 

1 OOOIipp 

[0012] MffiS i CmBtelZ* 1~30Ilppm (1. 8X1 

017a t o m s / cm3~5. 4 X 1 018a t o m s / cm3) # tjN t CD T' 

1JN 1 ~20Ifp L<v 1 ~1 Olfp p 

m yjfS IA\> 

[0013] fflffiS i Cj55cMfr^fclNT, 

ztiz&v, m.m^iz&z&ijim<Dig.T*$ifflt2>tt*,iz, ¥#<*§sii£ 
mmm %m t L T m ̂  tc t $ iz o ̂ ' \ iz * o mJH? ^ L T m 
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At z. t % nut z. t tfv $ £0 

[0014] S i Cj&MWtp(D7$srJMWsT(Dl3^w&s V 

P-SiiMii (GD-MS, F I E I ementa Ittl VG 

-9 000) y >UJ£ L 

^y\t Ltc^ks £<ZH*>fb3*ifc^j$^£MM##Tft"Cft>II U 

^n^g^si (^^iif) <zH*>&j£tt£*ittjs^#&(RsF)xm 
mtzztiz^v, m*wihtz>0 

[0015] MffiS i C)mmit, m.mi%T%: 1 OOIlppm^l OOOIlp 
p mJ^T (1. 37Xl019atoms/cm3Jn1. 3 7 X 1 020a t om 

s/c m 3 J^T) 1 00-6 0 Offlp p m #&=&©-?£>£> 

Z.£tft£f£L<s 1 00-300 Ml P pmtttO-e^SI^iiUU&S 

IA\> 

[0016] Mffis i mmmT0)^mif±mmftiz&z>z 
tiz&y, 

[0017] 4fc\ s i cM^cDiiis?0tfitt, 
-f ^VffM^/rft (S IMS, 0IJa.tfA T OM I K Attics I MS - 4 0 0 
0) tC<fc y >UJ£ L /cffi£S&f £o 

±IB)il^tC33^T^ (Cs+Jfctt02 + ) 

tiz£?x, n^tpiz-:^tLxm&zntzunmi&witts nmfi 
^it-eKM^n • ^ai-rad^ic^y, s i 
ft>fJJt£o 

[0018] Mffis i fromMT/mmmTxmteznzfro 
o. oi~2mc:t«L<, o. o 

1 - 1 X&Z>Zt1f£Vft% L<, 0. 0 1-0. 5-e$>&Z.£tf$ blZft 

£ IA\> 

MffiS i *^IIJl^£MSlJl^©Jimb^±§Ei5 
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[0019] i CJjfcMifcIrZ#Sti£>N /fi y>MMTCDwJF'MMJM-?LCOw&s ^ 

msMfts •, 
zztrnz^v %mt #-e $ s0 

*fgB|0S i C&Mfo&s S i C0###J£-^9 9. 900-99. 98 

8 fti%-C& £> fc CD U * £ ̂ Jl?35 <fc ±"C 

s i c-efesto^jS'efe-So 

s i co^sy^ii, 
flrft (S IMS) (11%) t. ±IB?P-

1&nn(GD-MS) 

(11%) 1 001 

[0020] *fP£©S i i Cli, 

Us a-Si C|£H©*°'J ^ 7° mm^M) ^§3Ci, 2H 

gyN 4HM> 1 5 RM#£#frt»©£Ptf£££#•?$£>o 

£ J: y gtfif £ d £ -? £ £o 

[0021] *m%<DS i C It/St" £S i S i C^H^CDj^lIJI^ 

(C) 0—SR^ngy K-A> h-eS)5liJg? (N) =&©-?& 

S i (C) (N) KM&3*l£C: 

h J; oTSfii^^'isjlD LT> S i CMft©®Si:$^"Ft5o 

-15, S i S i (C) 

P\-xfoz>7isomi%T (B) 
ti, s i c$<D&zmm? (c) (B) T 

s i cmm 
<D&#i&%iB;%i?2> =&©"?£>£ t\ SSKTZfc0MJ£T(Dft-
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mmm*iz^zommytzz 
tifx^s i cmtW^m&ZtifX^Z) 
ztmmLtc0 

Z(DtcSb, *^0/3© S i (lf/t-il/ 

$o ^im?i (gam^$o £*$mtzz.£iz&i>), nmizmmz 
ftmt&zttfxz&o 

[0022] %tc, *%m%mifm$Ltc£z.?>s *mms \ 
<ymWsTtmmWsTt%:^tz>ztiz£i<)s 

Z. Ltco ZCDtcSb, i fcOMWsT 

wtm.m^wt*#mt&z.tiz& y, &mzytmMfe.*#mt2>z.t*> 
XZZo 

[0023] MffiS i C tiZBteli* &jn&& lOQ'cm 1 OOOOOQ-

c myLTV&Zbatfj&^-C&i'Js I 1~1 OOOOOQ - c m x&z>%<» 

1 1 ~2 o o o oo. • c biz^xh 
§ o 

&fc\ S i Cj&BW(DMK^&s s i Cj&BWfrb 
i4mmX^40mmX)|$0. 5 m m (D"rX h tf— X %: JQI Ls 

120 mm-C4M?nE.mTfe-CMfeLtcn%&tii& V ^Sbtc^Mmt^ 
o 

[0024] MffiS i C)mmit, S19 5 0 nm[;SHS^»'0~1 %X 
Jb&botffe^xJbVs o~o. b%xfo&*j(Dif& y ig^-e&yN o~o 
. 1 %Xfc&*j(Dlft! blZ^Xfc&o 

&fc\ ^aiUffiUlCfc^Ts Sl9 5 0 nmCJ3(«MI$(i, ftlHz 

y+J-'sv 5 0 n m®gfeL E DfttfS i 

®j/! LN SIT'DP^C^ Lfc^c®®:^ J; y )UJ/E! L/cfii^^D^^"•& 101. •§>o 

[0025] Mffis i cmmte, 

[0026] MffiS i Cmmit, CVDmz£VBf&-ZtiXti:Z*,<DX$>Vs * 
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yefeSo 
[0027] ®i«<fi®'i^cvD-s i cmmzm 

[0028] MffiS i 

MffiS i Jim2U* 

^SHbi=r4M;^ c 

V D&KJ: U gtf (BASICS i i 

2 oxxD^gTizsttzfomwi-s-es iiis?t 

1^5x1 o-4~o. 0 2M1 
^i3x]8£zf*v 'j yisxvmmizttt&rnmmmwsT^ib^isx 
®MO. 0 5-3. oi«%, 

'J 'J 7J3X(Dmif9 6. 
9 8 0 0-9 9. 9 4 9 5^%-Cfty, 2 0oC©}SJlTt:fcvWSfti|iJ^ 

ijyisxvmmiztttzmmnisxvmifz-i 5i*f*%, tuiEjimtfx 
s mmwsT^ib-svQjsxin&tfirv <J yjsx&mmiz 

^i3x&£x?*v <J yisx 
(D£rn-fwif8 5-9 8ftfe%^&££££^S&£t~£t>©"C£>£o 

[0029] *fgB£0§^^;£K;i3lNT, C V D KfcZft? Z^Wt LT 
£fca&© 

>J Tjsxttkmxt&tcsbom 

tizzttf-ezz o 
[0030] IMmtfZtlis fcf&lZ<t:'>J S i C *£!!££/£ 
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L?#£>=&© (S i £ItP*U 

, CH3SiCI3^, (CH3) 2SiCI2^, (C 

H3) 3s i c I 
HtLT\ SiCI4tfX, SiHCUfX, SiCI2H2^ S i H4f 

CH4^, C2H6^X, C3 

H 8 tiS-ffiJU±0j^Sl;JIlbi^ £ 3 £ £: "e $ So 

[0031] BF3^ BC 

I 3tfx, B B r 3t)Xs B20313xwt>s^m£n&-m&±13x%:mi'z>z 

£tf-Z%2>o 

[0032] mmm^Gik&yaxzt LT&, 

N H 3 -ftX ̂  £ JItl £ -ffiJU±(D15X £ ̂  If £ d ^ 7^ $ £> „ 

N2^fXi:LT^ fefcj£9 9. 9 9 II%J^±Tllitti^ 5 If p p m 

J*TF "C £> £ t> © TWJg-e £> £ o 

[0033] **'JTXZt LT^ CVDMW 

TKMtfXs 7Juif>tfz§fr£M 

if ti z-m iu± % m if s z t rfv $ a o 

[0034] 2 0°C0^jtTtCfc^£l*M"£T\ 

tSUb^ffT^ 'J TrtZQ-SstslZttt 

5 X 1 0 _4~ 0. 0 2fti%fS)^ 5 X 

10-4-0. 0 0 Si^mXTSSZtmf^LKs 5X10-4-0. 002 

5 Z t if J; y Sf S L l\ 

[0035] 2 OT)0^JtT^£tt£l«tlJ-£T\ 

5liiftt{b^^x©iAl^ o. 0 5-3. o <**!%-?&y, o 

. 0 5-1. ofom%i*$>zztt><ft£L<, o. o5~o. 1 wm%-zfo 
•g) £ y $?£ IA\> 

[0036] 2 0°C0^jtT^fc^Sl*M"£T\ 

* •; 7tfX(D'&EtwlzttT 
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Z>*f)713X(Dm\mif, 9 6. 9 8 0 0-9 9. 9 4 9 

N 99. 0000-99. 94 9 5W/otl)5ChtflSL<, 9 9. 9 
000-99. 949 y $ft Ll\ 

[0037] MSlll^li^bllrlMX 

•; :Ptf*©3iAtiJ^tf±§Bi60rtlc&££<!:fc:J; y, JSJ^l*KC 

from 

m* & shm*} izm&tzzttf-zzzo 
[0038] *%BR(Dm^}£lZ&^Ztes 2 0lift 

•X7.S 7s, m.m^^<k'&%tiisz&£zf*rv u TXZ<DM 
mizttt&mftifzamAmtfs 2-15wm%-<?foVs 2-10wm%x 
$>Z>Z.ttftff£K. 5-1 O^I°/o^5C<b/)U^iLl\ 

[0039] *#gB£<2§^t75";£CC£^T&> 2 00C©;UjtT^a^S^M^T:\ fulB 

Tfromfc&yoxzs 'j TI3X 
(D$&wl/ZfiTZmMfcOMik-aWn 137., MMMiTik137.i» 
>J 713X(D^t\mXwt>\ 8 5-9 8 {*&%-?&lJ ^ 9 0-9 8 &m%V$> 

90-95 &m%-e&2> C <>; AU y L L\> 
[0040] Jim#* ^ 

s mm^T-a^k-S^ 13X£<}:&** 'J 7#*®£-f+#*r£!J£-tf±§SiB0F,9 

d <^(CJ: y % $?ig£/£l!&£j£ tSiC 

S i i Xh^W^h'J- (Ib^Mlftra^ 

[0041] *^nib 

mm^^ik^137,t5^Xf^^ 'J 7l3X%mALs CVDji 
iz^vmiommizs i cmzM&tZo 

[0042] m.mws^m\k^i3 
'J TtfTUi, JSJS^fclcMlcgAOTfcJ^U -«Lt0 

i)7^l/cr!sl:,iALtt<t<, *^SHbl=rt];tf^ MlJii^^b 
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i=r^7 fix*Ma LS £ tTW 

£ IA\> 
[0043] *fg0£0i^^;£tC;i3^T, i cm*J&mtZ£tt£ LTtt, H 

S/c, ±§EStit LTti, oilpp mJJTF-?£>£=&© 

AWSK, lilit^3. 0x10 ~6/°C~ 4 . 5X10VW5 

=&©#$?£ L<^ . 7 5-1. 8 5-eS>§t0^fSLl\ 

[0044] ±§Egm, s i 

©-C&kK i 
m$t LTfcRlKtfOfc ©Soffit" £>0 

[0045] 'J 

fc<£ t>'liJi?atibnim^SJ-^TiFbA L/c^-f U T7Tv<7" 'J 

>?-r£d£KJ;i<J£/£-r^ *^SHbl§r4M^ liiftt 

+^c;Fbi=r 

L/c^ fXiAf^i>LTJ5MCiAL, J5J^I*UC§£M£ 

tCjP^3tl/cgfa0ll®^ C V D^CJ; Ulf^tTS i CM^/rd^t* 

[0046] 1 0 5 0-1 7 0 0 

°Cift8-~£ L < s 1 1 5 0-1 600°CAU^SL<, 12 0 0-15 0 0 

°Cif$ blZft% Ll\ 

[0047] ^m37><DKfct&mtf±^mmz$>zz.£ 

1 o 5 o°c^mzfoz>m£iizte, s i cmmtmmzm&s \ 
7 0 0°C%m^Z>ts 

s mm&s mxmz§giM©iiR©sattfiTL 
Wj< >7'-i-yxif^W^zt^)W3< 

[0048] ±§ESj^jt^ mtzzt 
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[0049] £tt±lZMt&ZnZS i Cjg©/£J£5£ 

j£l£% 2 0~ 1 0 0 JU,m/B#Pfil-C3E>£>££#$?£ IA\> ±lBJ$B£5lJ£l±s Jx 

fromfc&yotfZs mmM^tub&wx 

;UJt) Zffi&t&ztizj: VfimtZZttf-CZ&o 
[0050] ±IES i cmvt&mmz, ^wtzs \ 

[0051] *%w<omi£i5mz£^T&. ±IES i cm<Df&m&izs 

s «SAP:^ m\t±£(Di5&zmmm*n£[sZpmmK^tz>s \ c 

ibtifcs i c«ii £ ^c^^cj^Tipi^iteu 
Ltcftm*?£M>&mzi±±ifT t, «fc i>0 

[0052] CV DfelZ^ZS i CmmmMfelZn 

S i (C) 0-® 

^niK-^VSWIii? (N) # 

£*l£S i Cj55cJF^0M^^ffiM-r^o 

-15s CVD^ICJ^S i Cj55cM^O)JFM0t^ pM K-/\°> htfcS/tx'J 

ICJ^ s i (c) ©-SPA<PM K-^> s-e&s*^ 
il? (B) £g&3ftT^*-Jl/tfigj!jPU HilKS i 

WWFTSO 

<Djg £«t -5 MM© g a ii? & * ̂  ̂ JI? © * - JU#*i&-r 
S*-£\ tcC £#-?$> 

z.<btMZs *%mz£^T&, 
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s i C&MZ&MIZ 
m&tzzttfvzzo 

[0053] ttz, W#WL/c^5, i C 
mmtfvftfe^ii?£liif £ ^j; y, ^ 

t£, dx0fSHb^t)ISX35<fctmiSlJl^^b^t]^XOlAl^«P 

[0054] i ^®s i cj» 

ft©g&BJ§£ £ y T?&30 

[0055] *$gB£t;:J:ftf& ^ ns I t - ^ LT 
$?is£-r 5 £ £ # *e $ s* ^ s i c m>M£ 

s cvDmizj;yffiiiKfFiif 

£%$! 
[0056] OTs ^B^^^MJfc^t/hbl^iJ^^y *fg 

BI izuToim ic <fc y fa e> RB£ s ft a =£> © *e & & i\> 
[0057] (^»|J 1 ) 

(1) MC2 0 0 L©j5jfc^tf|gtt£ft/^j5;#gg£ LT, £jfc^F»3£2jP 

^-r§/c^0i^jii^=i^>'u^^^iBis^ft, 

* 'J rXz<DM&XZ&mAT&fcSb<DM&X7>mAW£s 
tzfcdt><Dffimn£tf§&urbtifcjkj&&§s&ff\,\ -tiajsjf&^F'gHS2 
0 0 mm, Jp£ 5 m m0P3tixi£0M$BMfcf (^Mtlttl 1 6HppmN 

m&mm%4. 2xio-v°c, mttmi. 79) tL/c„ 
[0058] (2) imtfT^LTCI-US i C I 3tf X^AWfr £>J5J^I*UC 

mxtzttbiz, UTBC 13#x, ^sui^^ib^ 
^rl7 'J Tl5Xt LtH2f7,^S^T, £ftH*^Si 

^b^^x, 'J 7X*<DM'£#7>%M'n-
tfX»AW^J5J^I*UC2#AL/c0 
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2 ±§EBC I 

N 2tfX£>£X?H Z> BC I 31SX0mifO. 0 0 2 5 I* ft 

%, ±IEBC I 

if0. 0 5fti% ±§EBCI3tfX, N2^XfcJ:t/H2^X0^ItM^^-r 

Z>H2J3X(Dmif9 9. 9 4 7 5 WW/o £ t£2> <£ 9 IZM^tS tlT&S i (DZ'fo 

§ o 

ttcs 2 0oC©^TCfcn^^il^T\ ±§EJimtfX (CH3S i C I 

3rtz) ©SAi^ ±§ECH3S i C I 3tfX, BC I 3tfX, N2tfX£J;t/ 

H2fxOilC^LT1 01«%, ±IE;Fb^^X0»AM^\ ±IECH3S 

1 C I 3tfX, BC I 3tfX, N 2 fcv <t ^ H 2 L T 9 0 fti 

% £ &£ £ 9 K, Jim# X £ <£ X £ |W]0#tC3*A L fcG 

±IE:&^X®;^-nSy-n 1 

1 4 0 0°CK»P [stzWM-e, H£nxgfa±KJS£ 2mm 

©PMAS i c&mm<Mi&znz£-ewini3xz&fcz-&tzo 

$ 1 mmCRltS i Cf£Bik*mtz0 

[0059] mbntzs i cmma, 2iiPPm1 mmiWsT* 1 
2 5 If p p J£Jr[^8 5 0 00Q • c mN ;^19 5 0 
n m tC fal/jr £> JuT&M.^if 0 . 6 %T'fe'i> t ©T'fe o/c0 t#£>tl/cS i Cj5Jc^ 
^©^'^^^2 {Z^sto 

[0060] (^MJ 2) 

1 m-StiZt LT, 2 0°C©;atT(:a(^ft:i|iJ-&t 

N B C I 3Jj'Xs N2ffX£J:tJcH2ffX©£-!tMl;:ttt"£BC | sJ3x0)mif 

0. 0006fti% BCI3tfX, N2^XfcJ;t/H2^X0^ItM^^-rS 

N2^X0M^O. 0 5fti% ±|E B C I 3iSXs N213X£>£X?H2tfX0) 

^•ItM^^-r^H2^X0M^9 9.9 4 9 4l*f*%£9 tlT 

S/c, 2 O°C0^JtTtCfc^3l«tiJ-£T\ (C 

H3S i C I 3tfx) ©SAi^ C H 3 S i C I 3tfx, BC I 3tfX, N2tf 
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X£J:O{H2fX0il(:^LT2. 5 Wm%, ±IBC 

H 3 S i C I 3jfX, B C I 3iSX, N2fxaJ;t>*H2^Oli(:)[tLT9 7 

s ^»J1 tmmiZ.LT, BZ 1 mm®fl|ttS i Cf£Bik*mtc0 ±§E& 

A*XO;Fbp| iJn" 1 

%btltc S i C»(i, 5 H p pm, lil?^ 1 

2 0 If p p m#(DTh lJ N 1 5 0 0 Q • c mN 9 5 0 n 

m tC fal/jr £> 0. 8 %T'3b£> t (DTJb ~o tc0 t#£>tl/cS i Crffcj&W 

<Dty}fe%^2lZ7i<to 

[0061] (^»J3) 

1 m-StiZt LT, 2 0°C©;atT(:a(^ft:i|iJ-&t 

% BC I 31j'X, N2^XfcNJ:t/H2^X®^ItM^>^-rs BC I 31SX(Dmif 

0. 0 0 5fti% B C I 3ij'X, N2^XfcJ:t/H2^X0^ItM^^-rSN 

21j'X(DmifO. 1 WWi%, -tIEBC I 3$j'X, N2tfX£J;tfH2tfX©£-ft-

i(:ttt§H2^©M9 9.8 9 5 0Wm%ttSiZ>&olZWt,t;1$nTtSiZ> 

titzs 2 O°C0^JtTtCfc^3l«tiJ-£T\ (CH3S 

i C I 3#Z) ©iAi if, C H 3 S i C I 31JX, BC I 31JX, NgffXfcJ; 

t/H 2 tiZOmwlzM LT 1 2 Wm%, M^1JX(DmXmif, ±§EC H 3 S i 

C I 31JX, BC I 31JX, N 2f7a J;t/H 2^©liC)[t IT 8 8fti% 

ttez&oiz, ^mszts&zfm&iszzmmzmxLtcvmte. ^»JI 
tmmiZLT, BZ 1 mm©RWS i Cf£Bik*mtc0 ±§E#tf X0;Fb1=r 

SUn" 1 

mbtltcS i C»(i, 6 Jtl p pm, mmm=5-*:2 
4 oil p p m1 6 0 0 0 Q • c mN ;^19 5 0 

n m tC fal/jr £> JuT&M.^if 0. 3 %T'3b£> t (DTJb ~o tc0 t#£>tl/cS i Crffc-jfy 

fo<Dty}fe%^2lZ7i<to 

[0062] (^»J4) 

1 m-StiZt LT, 2 0°C©;atT(:a(^ft:i|iJ-&t 
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N B C I 3tf7>, N2^fX33J:tJcH2^fX©^ItM^Mt"i)BC I 3157,(Dmif 

0. 02Wm%, BC l3f^ N2^XfcJ:t/H2^X0^ItM^^-rSN2 

±=EBC I 315X, 

t§H2^0i^9 6.9 8 0 0Wm%ttSiZ>&olZWt,t;1$nTtSiZ>lb(D%: 

£tc, 2 JgmffX (CH3S i C I 

3157,) ©SAl^ C H 3 S i C I 315X, BC I 315X, N 2 7 £ <£ t/H 2 

f70liCWLt1 01*f*%, M^15X(DmXrnif, ±IECH3S i C I 3 

15X, B C I 315X, N 2 fcv <t t/' H 2 L T 9 OWW/ottZZ 

£?iz, ^mszts&zfm&iszzmmzmxLtcvmte. 
hZ LT, BZ 1 mm©R«S i Cf£Bik*mtc0 ±§E#tf 7®;Fb1=rtiJ-££ 

^ 1 

%btltc S i C»(i, ̂ im29|lppm, MHJ1^£94 

0 If p p m# (DTfo lJ s 1 3 Q. • c mN ;j£S 9 5 0 n m tCfo 

0 5%Th^>^(DTh^tc0 mbtltcS i C 

2 

[0063] (^MJ 5) 

1 m-StiZt LT, 2 0°C©;atT(:a(^ft:i|iJ-&t 

% BC I 315X, N2tfX£J:rJcH2tfX©£-!tMl;:ttt"£BC | ^TsCDmif 

0. 0 0 5fti% BCIsfX, N2^7fcJ:t/H2^70^ItM^^-rSN 

2157s(Dmt>^ WW/o, ±IEBC I 315X, N 2tf7£<£t/H 2;tf70£-ftMtC 

Wt§H2f70i^9 8.9 9 5 

S/c, 2 JgmffX (CH3S iC 

1 3157S) ©SAl^ C H 3 S i C I 315X, BC I 315X, N 2tf7£<£t/H 

2Mlii:^UT1 2 <**!%, W^15X(DmXmif, ±IECH3S i C I 3 

157s, B C I 3157,, N 2 i t>' H 2 f X©liC)[t LT 8 8 fti% t ft 5 

£?iz, ^mszts&zfm&iszzmmzmxLtcvmte. 
hZ LT, BZ 1 mm©R«S i Cf£Bik*mtc0 ±§E#tf 7®;Fb1=rtiJ-££ 
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mbntzs i cmzmz, siippm, 
8 0II p p (DTfo y s 690Q - cm, }fcm 9 5 0 n m 

1 %ZfoZ>^0Zfo^tco %ibtltcS i CfRMWO) 

[0064] (turn 1 ) 

1 M£13Xt LT, 2 OoC0^jtTtCfcM}3l*f*tiJ-a--e 

N B C I 313Xs N2^XfcNJ:t/H2^xa)^ltM^^-rS BC I 3tfX©l^ 
0. 1 wm%, BC I 3^, N2^XfcJ;t/H2^X0^ItM^^-rSN2^ 

7,(Dmt><0. 0 0 5fti% ±IBBCI3^XS N 213X&£ XfH 2tfX0i^ft 

M^^-r-2>H2^X®M^9 9. 8 9 5 OWM%tt£Z> & 9 ftT&S 

l\ ttc, 2 OoC0^Jt"Ftca^i>frM^T\ (CH3S 

i C I 313X) ©SAi^ C H 3 S i C I 31o'Zs BC I 313XS N213Z&£ 

tfH 2 XZ<DMslZttLX 1 . 5 i*m%, M£137,<DmAmi?, ±ISC H 3 S 

i C I S13X, B C I 313XS N2fxa<tt>*H2^©IlC)[iHT9 8. 5 

MmJ3Z8<l:V(M'&J3Z&mftlzm*LfcyL9i>te> £ 

M!J1 tmffitZLT, 1 mm©R^S i CjS^l*£#/c0 ±1B&*1X 

mbtltcS iC fcOMWs^Z: 5 411 ppm, MMM? Z 1 0 
tip pmtttCtS)^ 5Q • cm, ;$S9 5 0 nmH:£ 

tt£>^aW#2. 8%XfoZ>^(Dl:-fo-itc0 %bUtcS i 
£i|2 

[0065] (mm 2) 

MZ&^T, )Fb-& 137, t LT, 2 0°C0;^Jt ~FiZfctt£ 

% BCI3R N 2tfX&SBC I 3^©M 

0. 0 0 2 5j«%, B C I 313XS N213XtiJ:Z?H213X0'£BiwlZttT:Z> 

N21j'Z(Dmfi<5fam%, ±ISBC I 313X, N 213Z£ J:tfH 213X(D^Bts 

lZttt£H215Z(Dmtf9 4. 9 9 7 5 WW.% t43 £ 9 ftT43 t, 

2 0oCCD^JtTK£ttSftM-£T\ (CH3S i 
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C I 3tf7) C H 3 S i C I 3tf7, BC I 3tf7, N2ff7£J:tf 

H2f70liCWLT1 81*f*%, ^^70^1^ ±IECH3S i C 

I 3^7, BC I 3#7\ N 2 f 7 a <t H 2 f 7 0I1C W L T 8 2 fti% ^ 

^mszts&zfm&iszzmmzmxLtcvmte. t 
BZ 1 mm0R«S i Cf£Bik*mtc0 ±§E#tf 7©;Ftl§rtiJ 

"n 1 

S i C»(i, 3 H p pm, lil? ̂ 1 

8OOIippmttt0tfe^ 1 7 Q • c mN ;M9 5 0 

nm[;}5ljS)tIi$i)?0. 0 5 %-?$>£ t» ©"£•£> o /cG ?#£*lfcS i Cj$ 

£^2 ̂ ^"To 

[0066] [H1] 

lMWfxkEMx<D 
m££u&(#m%) ({#{£%) 

BCI3^JX N2tfX H 2HX 
SM60I1 10 90 0.0025 0.05 99.9475 

2.5 97.5 0.0006 0.05 99.9494 
12 88 0.005 0.1 99.8950 

mmm 10 90 0.02 3 96.9800 
gmms 12 88 0.005 1 98.9950 
ttmm 1.5 98.5 0.1 0.005 99.8950 
it&m 18 82 0.0025 5 94.9975 

[0067] 
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im.21 

ifc£950nm C:j3l+£ 

(Mfi ppm) (M£ ppm) (Q - cm) SJS^(%) 

5. 2 125 85000 0. 6 

^mm2 1. 5 120 1500 0. 8 

5IMJ3 9. 6 240 16000 0. 3 

•£M®4 29 940 13 0. 05 

SIWJ5 9. 8 580 690 0. 1 

54 10 6. 5 2. 8 

\mrn2. 5. 3 1800 0. 17 0. 05 

[0068] ^2ctyN mmmi 1. 5-291 
Ippm, £ 1 2 0 — 9 4 0 II p p m# frd £: tCcfc lJ s 

1 3 Q • cm — 8 5 0 0 OQ • cmiilK, ;j£:H 950nmtCj3^'i) 7*638® 

o5-o. 8%ti&^s i 

§ o 

[0069] ttzs mmmi ~^»j5-et#^ti/cs i cmmttt 
mtv xm^ntcs \ cf&Mfokz&mt&z.kiz&Vs mzm.mwitti 
0 0 If p p mjp 1 0 0 0 If p p mJUT'a foel £ tCcfc lJ N /j£S 9 5 0 n m 

o-i %iz%mL%z>zti$%frz>0 

ibl,Zs ^ 2 0HE®75)N ^bs 1 33 J; 2 T't# tl/c S i C J5$CM 

Cti^0S i 

"CteU 

ZOtctsb, S i Cj55cMfr^aiA"rsM^^l33J:t//1-N^^^l^fy^P 

d blffi-fr&o 

[0070] CtUCttLT, hbl^ij 1 /t^iJg?©ttl^5 

411 P P y (hb$^y 1) , ©##IA< 1 soon 

ppm^^ii^S (hb$^iJ2) fca&K, ffi*a«<0. 17-6. 5Q - cm 
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tcy (mm\i ~mm\2) % ii9 5 0 nmcfc(^mmw2 
. 8%tm^ (mm\ 1) s i 

[0071] LT 

Sf 7*D»I4« < C V D - S i C 

^iS i C»^, 

f £ £ /i £ JI12> Z t if'T? $ 3 o 
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£ 1 ~ 3 011 ppm, MMWs-f?k 1 0 011 p p mjp 1 0 0 0 H 

P pmJU~F#frC££ftS££-r£>S i 

H2] 1 0 Q • c m|g 1 OOOOOQ • c mJU~K 9 5 0 n 

rrUCjmSftMWO-1 %XfoZ> 1*^111 tClEt^S i Cj^JF^ 

o 

mm JSJ^I*KC, urn#*££=&£, ^s^b^iMx, 
'jrffxSrSAU cvD^auMoii 

tcs i cm^mti 
2 fu!E*^Sllbl^M;^ MSI 

Ws^lkMikStyAH7s && X}*c"v 'J T1D^(D^BiwlzfttM 

M^©I^5XIO-4~O. 0 2fti%, 
fsxs 'j 7tfx(Dmmiztttz> 
mBmrnm^Gik'&mrtzcDmtfo. o5-3. oi«%, MIE* 

•StulE^rl7 'J TfiX&wifQ 6 . 9800-99. 9495 

2 0'C©Sa£TKfctt£ft*ifiJ£-^ fulEJl^^X, 

fsxs <J y^x^rnMizMt^mj 
5wm%, ttiiE^^x, 

s u TjozcDmrnizttTsmB* 
omik^JSZs mm&tttHbGVllX*££&** 'JTtfzcDtrft 

8 5-9 8j«%-efeS 
i cmm<Dmmyj)i0 


