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8 AARG. oA Ji*ﬂ v 12 A e §hgA ol dAA & Adrk. o ZEAAE EFE3)
2AHHF), 9AAHHCD) 58 XFeE AnAE v 7tAES AT § Atk oA ZEAsE AuEd 5 9l
a, s B Al 2 *Fﬁ}g (706) S AAsHE Bl Uis] Aadd = k. A AAAoq A, o ZRA~E
A stehEo] s Aedela, ZejdeEs Xk AR F(702)0] tiste] A2 AsE S x5k A
2 AMEE Z(706)S AA G oﬂ%l ZrMze Al 2 AskE F(706)9] A7 E<kel STI 7-99(302)] &

F7t2 AAL = dd.

Al 2 AbeHE F(706)S AAGY] A8 2Elal Y wbdE T €4S 2 229 ACEE FAs] el A
B Z(702)9) ol JiE FES oA A, WH(600)> ditgor FrEch, WH(600) 0 o8 dAdE =
2H AClE= 608914 flolA e AgEd e Arss M 4 v vRE Huke]=(700) 9] F7t
Al ZRAE L oA =9 uke} o] Ao AolE T 2 IPD 59 TS £ 4 ).

oA =oE upe} o], & d4 AR H§ ZRA2Ee] €Y AAlA 5o ] f2d 5 AN, 9] A
B 3(702)3 22 AR Fo 48 HolEr ¥ ¥ I3 AR HEEo] Hgdd ug L3t FEFo] gt
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102l =A1E e} o] AlFETh, R guboe]A(1100)E YoM w=old g ynpolA(100)9 Tx L
Aol frAbslth. wlREE F2(1100)+=, ¢ wix® BY AstE S5(1040)S zE= 7|19(102) & 233t ¢
ANA E=olEl qle] HE S 240l TrA}f‘fP A= Z(1102)0] BYE AFstE 5(104) kel wix|=

=ol® STI FAEFH xAol 548 STI 79 (1104)0] AR £(1102)9] %= Ao a8]a 71 ©
HAd, STI T+9E(1104 )% trpo] 2(1100) 8] ZEAQ Wz ASE )
(1104) 9] et 39 (1103) 2 AFE F(1102)9] e ¥ (1105) HAH oz Hesir),

th5oll, el ol %é_‘rﬁﬂ absb Bl AA ZRAAE AR F(1102)S dshe 4 (dE o], FA)oR
Al 3F71(thin) 93] FL3t AWolA o] &= 4 vk, AR F5(1102)2 4wt ¥W(1105) = 10bol] oA
Hkel o] 7] Absh #HolER AbshE F(1106)S FAst7] 8l, oA w=of wpeh ol AbstdE 4 Q.
qbsh ZRA|2E, flolA =old wel o] 7] dolEe] EA4d HAE A wnto g ks go]Evl Hoix
Aol FaET. I Fofl, AEE F(1106)2 (STI FH(1104)04 ] AkatEo] H83k 7)) = 10col A
a2 %01 o TR 2o o3 AA"Y. AF F(1102)°] Yk FAJoZ gFA Ho] E2H AO]EE A

g wj7hA], Atst 9 AA Z2AsEC] wkEE S Q)

g9y AAdEdA, AR F(1102)9] d3t= 42, AR F(1102)9 ddelAe] A 2 Z3 AFHo=
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=, dF = oF 1 A 9F 20 nm, E= °F 1 WA °F 10 nm7} ﬁE%EW“L) °F 5 YiwEl wRke] Am F
(1102)°] HFE FAE X3 + Avk.  F3AQA Akst 8 AA Z2Alx~e= fFEekA, ofd w2 HE AtskE
(1002 detx g s FA S7F glol, AR F(1102)S Z2H AlolE9 3l dgo= 9l I},
2 g5, STI F9(1104) o EA8k= AtstEo], Ast Z2A2~7F Y AstE S5(104)d =ddhs AS
WA 37 H3F wigol 2 Ag3tte AL HASNY.  E 10do] dA]E el Zo], IPD F(1108) 2 HIEA
S(1110)2 % W= oute]~(1100)5 A7 A, oA | A= F(1102) e F2d = At
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o=
oo Aga Aw w ARSe] 23S T+ ol
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Sol, AshE F(= 4o vstel =W vst LIS, HY A ol FANAE AL IR AR
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A% Eol A5 % oY EEAxE g ofrle] APH PHES Slol4 molf TRAAES Fus] 96
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0)&= 71¥(1303) S floll A7) 18] ulF-o wixjg 713 AAA(1302)F EFe}.  7F2 22(1304) =

-3 ke, oA VhaE, aEa Ao R HEyd viaEs B/EE AL FeE(dE ol fdA
=g ke F A9 D& AwdEy] s AH300) ) AZHEAG.  EHERe £2(1306)F 7k A2
o AFEHE 7taEd dUAE AFete] Abst Setznt e o)y Zebxvl, elal dedow ) st
znp F Aolx e @A) A ZEA2 A 7%—3—?%% ot 7 A2(1308), AEdor 7
& vbdetar, aRla, e ow, Tha ko] paEd olUAE Algdte] 4bst e oA ANEER] F
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=, A7871(1420) 8] E=olA o] Alo]E(1422) & FA %= RF AE Ao QJFds wjx] UE=A(1418)F &3
A AZYH 2 A4(1414) Yol mxE ZY <HELH(1416) 2 &3kt RF A9 A7) (1420)E <k 50 9L E )
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o] gk mH Apele] <lEFlo]~ uWze] dF HR4 Tha(dE Bol, #E)O 4F st Fdd o
ek, oleld BAS fE, 7k ALDE(1486)2 AR WUl g mwel FAHL, it AF FH
F-(1488)= S 7k qbe WMB(1456) 5 E3lAM AHEE(1486) =4 WF-ol AZF A, dol¥(1426)= S
I OAE £2(1490)0l ofa zE= HS5(1482) 0= Q17 D.C. E9F Aol o3 A P (1424) 9] G
YW gog FHriHon ofgE ZFFET. ol (1426) 9k AA ¥EH I (1424) Abelo] A HAELi= 9o
¥ w44 A=A 7}*(1"5“2) sheol ofs ejar S Astel o) AAE.  dold 2= Ao
=, dol 2xg dshe dEE A5 HoH HjE S 7hs ghes (MH(1456) 5 AlojdromA) WAl
24 s, S ks g ol tﬂﬁ}% of wtebA, dlojs et A x| WA u)(1424) Aole] E4 HdEm=r} wis}
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Aol AA-t)-F7] vE AR T : ol, d=wl Ao] Al~E(1454) 9 WEZAA)
S5Fo] 7| 4o RF 4 2Eo o8 2= A %‘—E A& -8},

WS vhs ke MB(1456) % BAetE 2x J=u glo] $3x(1454) 2 Aol WY M (1468) S
SAsHE & WY 2x vuu Ao] Fxi= o] FX T 2AMNE(1472, 1455) YA} BFE Alojst=
EEE Al 2t 5 9l

Su7)(1462), +571(1466), %7](1467) 2 HF WB(1468)5 F 8k v=w Ao] X Ax] B
(1424)9] 258 WA Ao ZN AT x 255 Aojdtt. 2% PWe Fuu] Ao AJ2E(1454)9 I3 &
Zoll alAnt A, 7o wE, YA s 25F ulg W2 HA(dE o], -10 T WA + 150 T) <]
9lojo] 2w AYE 4 vk, 1, 1 F=w Aol EA4% =30 392 2EA ] dsks W

35 AAIE 4 Qe FolEE Xx wrHdle] 94 Al o8 AFtETE. olyd woEx, dF £°], 300
mn 91732~ e A doldE AAEr] A A He Aol %ﬂ%i E&EolA9 10 T W, A=
- ko gy fls) WA 44 =UES fxgAde AZ717] A28k AP R EE 9)A
v FLUF AR 2k HFAoR m9d fix] fiF # B O 2945 278 ¢ e ARR =

Yrdom, 9avs erdAe] gait W w44 o Fivl glolA, L% J=u Ao} A28 (1454)0]
2wl SRE (Holm ARAelAE @A) MAAAA A, @A A2 xe A B Abole] A
W

AEEE WaAAY, 932 b aeld W $Rett dolEt 33 ke, ol 1w dHelEst
A2 @ 4Y R A4S A el Wi £ sls Aol glavm A7) ol ww
e e, AYAL A2YAA B9l B WA A

93] 2 el 300 mm /“E]:'
= %29 A4 BE o mdEs 7}}\
(e}

Ay s oA WEE

Az Ao olH(YAdx) =7t g 4
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4 2tk RF Blolo]x AAI7](1478)= HF (4 S So], 13.56 MHz)olA A=gS AAgck. R
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[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

[0109]

SE=5d 10-1881474
=2 2L HEES A Yal A&+ Applied Materialsell 93k Epi %+ Poly Centura®, ©d ¢
¥ "AZ H(Cold Wall)" w718} £ o BYEY €4 Hkg7]Ee] RIP ZAE AT 4 Ud.
Applied Materialsol] €3+ DxZ® #n|7} w3t 2§ s)lc),

O

Sl A Eekzvke] gty zaES RIP A (1500)0] Algsh= Eek=rt o &2l 7018 (1502)7F RTP 4] (1500)
AERdEn. Ez=vkE AAst] Aal 7] dluxE st AR ol|A 42(1504)7F Eek=v) of =27

o |
F
=

Aol A, RTP A% (1500)F =9 (1508) 2
(1506) & Esgetcl. AW (1506)2] ZB(1508)9] 45 %ﬂw‘i‘—
UBHET,  HAF YA 3 Fo]lZ YA e dFvUlolH3

5 9 (151090 o3 oMl ZEA2 A
0" e o8 d=ES ZHA(1512)9
uminator)(1514)7} %9 ZYA|(1512)9 <

u:E‘i = r[o __

of AT A= ZHA(1512)0 AZHE . F Fo|L ZHA(1514) &, dE E°f, zHdY~ =€, 3
E, dFHE, BEE U2 FHER o)Fod § e ¥ o] ZE(1518) Lﬂi 2bzy A EE, B g2 3
27 WX E(1516), = 9 Aulyol(Sylvania) EYT #EES ¥ 38}3ic),

ol T 7]F(1520)2, d¥FHoz AT vaER o]FofF XX H(1522)°] 93] A (1506) H-of A

oA el AAEE, AA #(1522)2 3| 7hEd A A (1524) el FRET A AdY(15240) 5
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RTP x](1520)9] AF H(1510)S, oS Sof, do]d EE 7]3(1520) 9 MHS Ao duUA|E AN 7]7] 9
g F-FEE Y BW EE dRAE(1526)5 xSt FrrHoR ) RIP A (15000, dold e 7|
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[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

SSS0ol 10-1881474

T BA01546) 8 F2 Th AT Th FAT(1544) 0] AEHET. Eehznt of 2ol H (1502) = =3kt
£(1548a 2 1548b)oll 93l olYA] 42=(1504)d AZHHTE. 7t~ s B9 B¥aE Ee AZasd
S T AT, A8 b, HEA Ve, HSE e da vk, B oA Uk F Y B E oS 29
ATt

T 14e Zg=vF o2 A (1502)7F RTP A (1500) 256 Al e, 5, Z=vp7F RTP A% (1500)
o] A (1506) <|F-odA AAHE= HAAdE oAt RIP %] (1500)<] z"‘ﬂ(lSOES)iTH AA G Zep=nt

W= ACIE (1502) 5 XA o 2M, o]y H= 7[3(1520)0] =E¥ e Set=nte] =4S F2 gozdes
Agreties Felzvt 2a7h duidos Add o o, wed, oles, #dugs, 2 dAAse Ek=rivt
=ohz=n o EEAlelE (1502) 914 et ey, Edk=vk o E2]7l0lH (1502) ] Atel=(dlE Eo, o]
=E) £ Fx=vk ofEdA0lE (1502) 9 FaT- FA(1542) 9] 2=9E Atol= wiEol, Z@t=viE dAdst

g

71 93 T2 A2 7h9] o7l 9] AAE o]E EF EE UiiEo] 189 o "F”éiq o 2 A&y
3 A3H4 FA(charge neutral)e] ®uk.  wEbA, RTP AX](1500)9] 71~ FU+=E & = Zgpznte] 24

(]

| #2 gugEeld.

Zgtzul fZY AN (1502)=, oE Eol FnF L 2HAdux 2" Bl (1503)E %3t uHiy
(1503)+ FE(1505)F =44, FHE(1505)&, <& Mol e Algtololm o] Rl mlEASH,
FH(1505)F didE AL o Bo] o5 Zodd F Adv oud 174 nlojojre] EAL 7HAA| ¢
=, v (1503) 9] A ©E-7F Tha -4 9H(1544) S £33}

7h22 Z22(1546)7F 7F2s FUT(1544) o AELFEH T, Tk A2 (1646) v - WMH(1550)9] Al 1 ¥ES T
A 7k F YT (1544) ol AZFHET. 39S MH(1550)9] Al 2 P E}% ZRM 2 Tk A, dE
A e BI(1552)0] AZHAT. Al 1 YX A, WE(1550)E 72 22(1546) 9 7H2 FY-(1
ole] 7k FE S ATIHHA, 4o 7k2TF Tk A(1552) 2 FE ZEAL AW (1506) 2 s A
Agh, A 2 YA oA, WE(1550)F 72 A(1552) 9 ZTEAZ AW (1506) AtololA 7k~ %S AlFst
A, 7k=7F 7k A22(1546) 25H ofEYACIH Y Tt HT (1644 B frsete s WA Ths A
< Ele BAaE e AFAS S F e, As vt HgA vk, AsE e da vk, 9 oolld

2% et mE E olge i,

frs Ao171(1554) =, olme Z2A~7F FalE Ao wabA, BHE I Aol AE AloldA =9A 57
Skl H“H(1550)°ﬂ A€, fE AdVe A% FF xﬂfﬂﬂi*ﬁ 715 & dar, Eekz=nt ofEg Al
(1502) 298] 7129 f&& £4A35t7] A8l 7k A2=(1546)¢F 7k -9 77(1544) Afolol ﬂ%% F A =
3 % Ao)7)(1554) =, 7FAs A2(1546 X 1552) 25 E ZEAA MR HHE3 TaAx 7tA 5SS A
3h7] 918 MR E(1550 B 1551)S Aojstms: frAbg Walog 753},
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b2 §99(1544) 9] W = Aol FUZ wEE(1562)7F A E T, FUd wE(1562)E, A AAdo)A,
Zg=uh(1564) ¢ ] ZES RTP 22(1500) 2] B8] (1506) = iﬂé}ﬂ Al FAT FA(1542)0 AZSHHA.
AgHoz, oz wEF(1562)%=, of7|d guBEe] dste FEe® g8Hoz WEHA 3837 sl
ada goZEd FH(1505) Atele] HEFE Hasstr] A, 7k fFYT (164 EY | 2 X]%% PAS =
Et=n) o ZE] Aol (1502) 0 o A4 2 WEH= HdUBEY 43 A vt YT 75, SUE uE

7}
T(1562), # FH(1505)9] A5, 2eal Eeh=v} o &2 7ol B (1502) A1 &) Skl o3 TE A,
ok

ZRAl oA GEe ofEgAlolHel e G4BT o Folok vk ZRAA Pl ¢4Ee o
0.50 WA 4.0 Torrd = A& g, ofZeAlolHol o] g2 oF 1.0 WA 8.0 Torrd & Utk. & 501,
ofZE|AolElol A8 hee] ¢F 2.00 Torr¢l 7-9-o, ZEAZ F Aol g2 °F 1.00 Torrolojof g},

vlt] (1503) 2] o]z wi&(1562) 9F 7k FY(1544) Atele] fIAdl ol x] A2 f-97(1566)7F ATk, ol
YA A2 FY9(1566)=, olUA] 4£2=(1504) ZH-H mlo] A2 a0} FukrEE b oA g e of7] oy
FHE(1505) HEe] =Ygs d&grt. wlolamst Fukgo] Ao, o7] quA=, duA A fFYT(1564)
of AR WMo o]FdE Tt AiE Hu=ulR A7AF7] 9 Zehzul o EE Al (1502) 9] niH
(1503) W= 183l FH(1505)E E3)4 o] =3},
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[0118]
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[0121]
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[0125]

SSS0ol 10-1881474

2 AT F Adrk. AE nfaygER 2YA|E ujaEA =, W Applied Sciences and Technology, T
A Eo}, AtelEEtele] Daihen AmericaZ F-H ES5H 4 ut.

I ERE(1568) 22 HE ] of7] oUXAE olol&doly H yYn ZE(1570), 18]l =9FE(1548a 2
1548b)S FallA FE(1505)2 A gt oW ujoA], ¢u] ZE=(1570)%=, olUX|7F of&e|AlolE (1502) &
el A gk sl ER(1568) S sl SE WEo R §5HA 85ty A AT BE FASHA 2HE-st.

Zeh=nl o EE A 01H (1502) ¢t E(1548b) Akole]l LERFU(1572)7F Ath. LLERUE Htzvl of &
°JE(1502) & 7= E dUuAE T7HA717] 98l ol Zel Aol ¥ (1502) 2 5-E WAE EAMS EEk=n) o 27
olHE Fste] thA szlsk(redlrectW?lﬂr LERU(1572)= H3, ofZYACIEHRE FFEHE Tk o3
oA 7} ¥ $AXoR FFIHEF, vlo]aR A E EH(1505)4 FHoR ¥ANSRY. SLERUIF A
SEAR, FF FUZF AREE S AT

Mg Sol, AEl AZI556) A €] W2 el(1557) 8k & HSFE-w5TbS viAll g e 2]
ATEde] BE 24 Pz A2 Ao]7](1556)l Ao A& *M =2(1555)°] FwHEh. AFH L2
P2 53], gy, b K7, A =, AW 2%, RF A9 @l ouA & 2d, 9 54 a2
e g Es AAshE ¥EE H]E—‘é—% E@?‘&E}. HHFE ZRIS ZRAA(1559)0 A A28 Alo]
71(1556)ll ofe] A, webA, of7jeA A wheh e =39 AbE Bl oY ZRAAE S5
7] Sl eeld, Zhs fEE, AW e, A %E, RE A8 @, duA &2 24 2 & e Es A
AetES WEEe] B4 £ At &= UelAe] A=, AIRF Alo]7]eh £E8khe, = 13bell tiste] 9ol
3

% 15+, Applied Materials, Inc.2] P31 ®WF-§-7]19} ATt oo A etEA] ¢i= EZo|d A ZEfZEn} o] %
A FY Hkg7)e] A AAGE oAy, a8s A3e vhgr] @ 1 szt WhHE B ody o] ofpll A F
Td v 53] Al 7,166,524 ol AR o] Qlth.

T 158 #Z3H, ERold A2 ZEkEul XA o] F=J("P3I") ‘3}%7](1600)L Y958 ¥ (1604) 2 ¢~
-84 A o) Fow A%y F A(1602)5 T S Aok, AW Z 2o (floor)oA el $lo]H
A A WEAY(1608) = ZE2AEgE WwEA Ho]#(1610)F AX g, :7H(1614) ”4 7k Euf EHOlE EE
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vl A2 (1616) ] 7t 92 s e E ol e /MEAR Tt IEFE(1618)EFH| JtaE 5 oY
U EE O 7tREY EFEEY 4 du. W HE(1620)= dold A A AU (1608) 2k S8 (1604) Alo]
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oA, = 16 ¥ 172 FHZ3MH, v=r 53 Al 7,279,721 o AAIE BRG] FE 2 F Ala®e] daFd
AN 7 BAIFEO] itk & 162 B o] o Arjde wslE AR BdS ZAIET. 9o]9(1720)
T

EE T 7]do] Al2El Alo7](1724) 9] Alo] SellA] st EE T WEER RE FEEE 2H A (1722)
o EQFErt. GaAs #olA Hlolel e WmA g@e-upge] oA (1726)%, °F 1.11 mel A& wm=x] 1)
RO o & oo 7MAA EE A AAA AL HY(1728) S WETT.  Gads o)A (172
6)oll A, WE g AFHOE oF 810 mmoliL, olE HMoR EAA A 4 gk, Al 1 FIEA
(1730) & B (1728)S FAA 2 Aasta, vhAR(1732)E, & 179 FAEoA EE dAdE Hud 5o
FA 3t v (1734) o2 901 (1720) 5 FaiA WA (1728) S AAFAITE.,  FAd3}F ¥4 (1734)2, GaAs o] A
(1726) 2 ¥ Eo} whAlE = 2 WASH7] a8, dlols WA s oftte] 74w o & 5o 1559 ZIE=
BAR G oAk, a2Ed whAbE BARE goleE #o]lHEY] FHE ©HEAA 4 vk, -3 oA
(1740), dlE €9 0, @olA=, 1.11 me A2 N dguc o 71 g Ao 2Hejde] ALul(CN) ¥
A(1742) & W=k, 5A AA A, €0, #HolAE 10.6 m o] oA W&k, Al 2 FEEA

(1744)= C0, M4 (1742)

N

N

tlo

IAA E Ay A 2 WARL(1746)E 00, ¥ (1742)& HlwE A3 719 H]

ol(1748) 0.8 whalsltk. EA AA A S0 A, 719(1720) W2 7} BA(1748)] AZHES Hdstslr] Y8,
CO, 71 WL (1748)2 713 Aol diste], (Mol tial] oF 72%91) BF2F (Brewster) =2 AT,

ol =
BRE2H Z4mo e JAks, p-HFH(polarized) HAF, &, 7]¥(1720)2 ®TWHE wpehr] AFE HAk o)
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g EIALE, o, Z1RA72000 418 FER 13t ol wAbE Ble) Abole] 90 % w7} o Folxt:

AR 2 RE FEste], dAbE BAE EAEHA Z7] wiEeld. wEbd, s-HFE F2 0, HF(1718)1 A 9]
p-AFE Fol| i3] f2lsiAl JdAEG. gy, AFEEL, 7 HHASZHE 40 =(+/- 10 Z)olA AdE P E
(centered) HAFS] 20%= ““(cone)O] A9, BE2H ZARoA AEHHH B2 dAFEE 2.0% %kif?},
o] HE o] gk oF 3.5%9] 49 W5 Al(variability)S A¥E TAYPANZTE AL Yt = 179
dAlE wRe} o], 71-3}7¢] (Coz) 7FE HQ1(1748)2 ¥ & #H2-3F(UHAIARD) &3t vId(1734) 1ﬂoﬂ

AA=H, 19 Z B3 (UHAAR)) B3t v ol uigAeA AEPE Y. ~EH o)X (1722)7F 33t
AHEES (1730, 1732, 1744, 1746) 2 ol A5 (1726, 1740)S E3sle= F3F 22~ (1750)0] disiA 712
(1720)& ol &A17]7] wiZel, Hl°‘—‘é—(1734 1748) A BFE 71172000 AF Al 2. kA
o=, Aoj7|(1724)ZF-E o] Az E5o| wahr], 7]¥(1720)¢] wHel Has s} Ti= F e

(1750)9] AF E= dF-E QHTr o| 1E1(1752)7} O] EAZIH A, 7]H(1720)0] BAHo] &

Heln shd He(748) W AL BYT W(1734) FA B e, 7W(1720) ) W) FgEe A
AHow ANzkgol A wE Aol ul§ HUW(elliptical)olth, MAT] AL A FAEE
IS FRT AUS(ail0g A7) AT, 402 W9 Fagol ARAL AL, T4 A7 42 2

AAPE Alo] olelary, Frhw, MABTH, 1748) FA B 19172009 BAA Al o] 5]
wpol, M HQ(1748) & A A, B 2 A M (1734) gl Al AE P,

ARz FAA pAHE d 2 7Ee Mg, duEes slols Ehel s
14 A% Al Ee BB Aolth. 18A Rom 2AEA ge AP o

o Aol H1748)E AR M 1730l ola P Af A5t FEAgen, 17
o R-vbg WA EEHOE FrHm 92 W@, oo s, A9 MdUns)e] el LEg A%

o] WY (1748) 9] Alolz=o] o) F= AAEHE I, o
Aol ek, 2l FFeAe] 2 sk m9d(1748) 9
Bl ofZg|Ao| Ao HastETE A7 W] £

iy

T (¢} —= T ’

22 7FE v9A(1748) ] Hol=, 719e] Add] F(sizable) F-oll ZA Agstar 1ol wep dwle] SHE 4

g3 T RS ojdHsrld FEsHA Aok stk dPHoz | el H|le] Aol 13l Fo] Aok 10u)
. HHe=m, Qolt 713 AEI FdEAY e 7l A ot g Iy, FYHer dd

0O

o
o flols Aol A2 7FE Hd(1748) 9 o
ATk, o AL ZE, o4& 59 500 mm W vk
EE% 175 ym v]¥ = 1 mm W 71 H] A
(1748) Bt} o & ‘}F 9\l-l— :’—Oﬂ ‘L}E} ] 59 AAARD MEAA, 2AS A0 BgFo R oF 1 mm 1AL

g FHES, 7RAAJ] BAPE SEHE 2W 944 ¥ B 494 F0 AsEHE A%E
B2H 99 Zole T AARE C0, HAFY S 4ol mwto|th. A Zo A ZFAIAQL HARY] A 4
ZEAIARL 2 ER o sd-s FraARel wel FE55A FAEY, dF 5o, 800 nm HAel s} °F 10 wm,
600 nm ZAte] Wis] 3 pm, 232 500 nm o] W3] F 1 me] & ZAol7f Hk. wEkA, 71ES ¥
gHgst7] sl ol ZWoll wig- 2T FZolAMw A AEolES AAdstEd oA, d &AL 43
o] fFElsttk. wepd, HE ofEEAlo]dEe] oA, =Aor EAXAA £ e, FiF-arke
(frequency—doubled) Nd:YAG o] A ZH-E 2] 532 nm EHAFS} 28 AlA]o] ¢ &L &3} vlo] nlehz 5o},

9] F ho Azde] MEA FY B AaE Tgstelopn i A
°]

27b AHEE 5 ek Aol olslE Relrh. sht Ei B olge] AAEC metd J1w 3o AR 32 )
Ast7) A G 2 Asde] AEEE ol F 22 AxEe B gANA 9 EE oblld AYE A
BE F dole] Anle AxW Aelrl 25 ¢ Q. AR Ewe) de, F o 0 ggd Tras
Sl E, A% ol ¥ 2zl F AY 2 Pl AT AR 39 wF] AL AT F e AL

Aef7yel o Alod = 9lvt.
o AAldel A, WmEgE A olF ATt Abske AR5 gl oAl A B A FAsk] fs ol8=

4 9tk eAHQl WelE Applied Materials 2HE 157153 SICONL  ©]v], = 18-209 thato] ofefel A
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Hgd Aolu,

T 182 SAIARl ZEAY FH(1800)F EAEE FEAQ dWzoltt.  Z A AW (1800)= W wHiY
(1801), €7l Z#HA(1840), % AA| ZHA(1820)5 Ege 4= A, I ZHA(1840)= AW ¥F](1801)
o] A5 el wix =, AA] YA (18200 AW BFH(1801) o] Hojw F-A o= wjx¥vrt.  Fn nir
(1801)+= Z=2AY AW (1800)¢] =9 s AlFatr] fa] AW wr](1801)] 9l FAH &3 WH
A8 E XE3e 4 vk, &3 WH JfFH(18IDE Agdoz, AW vl Rz HIS L3S
A 2w

An ¥ (1801 A9 (1802)<
X171 98l A vke(1801) el
715k o] kel Fu wbr](1801)¢]

< =
2YF, e o)5Y EHES T, AAHR d AE A=

)

A e (1801 = A4l =9 A(1820) 5 =e#e 2holv(1808)F ! 233 = vk, 2o (1808)= AH|4d
(servicing) & AAE 98l AA7FsE 4= k. ZFolu(1808) & Ay AR =e dFvFY g F5Ho=
o]Fold = uk.  zEy, o]y (1808)E ¥ole T AR AYrbsdt Aud 4 vk, ko] (1808)E L
Aol FAEH = Ao Az FAEES F7HA77] A8 vE & *E%‘ Aom, Z1o] o3, Z2AY Y
(1800)9] o9& A= WA 7= A= Edo)F (flaking) S BA
PJr FA Eske, diFed AR P93 Ad(1806) B st e E ol 7Y
5(1809) =Z =A% AW (1800) We] 7taSel tig wE+E Al¥s)
rﬂfﬂ e A2E AT

rlr
o
o
EY
e
5
3
=
fr
lo
)
[
il

g A=Ee Z2A %‘tH(lSOO)é 23 7lA5 #5& 24y dd 22E L
(1804) 8 X33 4= ). FF HBL(1804)= AMu] vlr](1801) Aol vix® F LE (1807)011 AL, 1
of uhe}l, 2he]u](1808) Wiel 63*0%_ B3 AE(1806) % A AT},

THE1809)2 AF AL (1806)°] FH wpr](1801) W] Z=A F(1810)F FA AEHA &t Z=
A E(1810)2 Y7 HA(1840)9 &5 W A ZHA(1820)9] A5 xHel &) Aojw i, oy
(1808)°l o3l welmeltt. FE(1809) A Atoldd 4 qlar, ko] (1808) FHlollA] +53tA o4
g 5 dnk. ey, FEEY oo g, A, Atolx, e Aol AREE 4 QlaL, ool o AlE] =
olw]= npe} o] 7|¥ #& xWd AR 7h=e] ddte fF dded webA o5 A stebrHE Zb7e] Wt
g g Q. FUlsked, :ll‘:ﬂa(1809)-4 Atel=, g 89X = ZEAY AW (1800)F Whe TtaEe ddS
fFres A ES Hd. SR, Z“H1(1800)§TEH 7m0l &S wi71E &olatAl k7] fE, 5%
EE H2 &% H3S AFsEs, 7Y Atol= B 9X7F #AE F Aok dE Eo], WE EE(1807)9]
Ags oA FHE(1809)9] ¢ 9 AlolxE FF EE(1807)ZFE Wy "oz 99 TFHE(1809)2] Aol
zxt o 2Z& 4 Tt

G Z"HA(1840)E © AA3 azshd
(1840)9 g YHEE =A3ch. & 18 2 198 #Fxad, 9 =¥

s, 1 e AXHESS 2 of AZFHo] 1 Atolo] Hepx=nl o HeE FES 3 .
A ZHA(1840)=, Al 2 A=(1852)("st5F A=")el FASRE o wixg A 1 A=(1841D) (S A=F")S
e 4= glojA], 1 Aolof] EFEtEnl BEE Ev 35(1849)8 AT 5 3l
FH-oF e AY Ax(1844)o AAF A, Al 2 AF(1852) HAol AAL ], 2712 AFE(1841, 1852) Afo]
of AMAAEAE FA s},

ki

195 AW v (1801) 8] A= bl wlA]

WO

f
o
o M MT mot v

G 2HEAB40)E Al 1 AF(1841) 9] 25 A4 (1843) Wiel Z*OiE e s J4E s e E ol
7he FUTE842) (Bhuprte]l =AE)S R F vk Sy B E ol LEAA JRaEo] shy B
E O] 7h HYTE(1842)S Bl WAl A (1840)0] L?MD} sht Ee= E ol Tha FYTE
(1842)2, 1 Al 1 @F-olx, Fehznp %% 1849)3} frAl 2&skaL, 2 Al 2 @A, s = E o]
B 7k 22E B/EE vE ke A9 HEUEES, oF B0l ke ERVIEC AEHE. s B =
ol el 7k FdTE(1842)9] Al 1 wﬂL g A (1846) 9 WSE A1E(1850) 9 HAASE EQJIEA Zehzw}

35(1849) W= AE & Ak, AR, s &=
(1846)2] WF A &(1850) & weha] dole] go] 1HAdA & 9]
YA = FRAR, 2709 7k FdTE1842)2, Eek=nt %£(1849) lﬁow Tt EE Efeke A

o
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& AA(1846) W29l ~¥™(swirling) fr& HH EE "AEEol(vortex)" Freg A7 A & AAM
(1846) <] thFet= Sl wiAE 4 Ut

A1 A=(1841)2 Fk2vt 35(1849)S s9-A st %‘f% AA(1846)5 7HE & dvk. 2 A4(1846)2 9
oA A ule} o] 7k FYPT(1842)8F A ATE ¢ Uk, A AAM(1846)2 A A4 (1846)9] 5
S (1847) 0.2 HE & AA(1846) 9] &= ‘F"E‘(1848)9—i HARA o2 Frtele WS 2W Eve A 5(1850)
Zte 38 FAY ¢ odvk. wEbA, Al @3(1841)711 Al 2 A=(1852) Akelo] A= ZhWA el 1#gh
Hsglels Ags ZE2vF F5(1849) UlelA A4 Set=nte] P F P AAE Aolsted =go] Hrt.

T 18 E 199 =A|E upe} o], A MM (1846)2 ¥ Ei= "ZujY](funnel)"oF FAME 4 k. EA A

= (1848)77%1 AXHo= H

3]
A(1846) 9] WS WA (1850) &7 A (1846)9 35 Fa(1847)0.2
= = Z2A 2 AgkEdd webs ws)

AR F QT UE ABAS0E A EE 4R

E]
Ee /5
olth. R MM (1846)¢] zZlo] E: o A~ 815 %/8

Al
g o 5 = E AFE geba Wl
g 4 gk, WS AB0850)e AN, e G AX(1846)9) o], i ¥R ZEF TRANS 95 Ja

gh Zetxnte] EFol webA W 5 ol

o]Zo] o& F&EE AL YA FowA, 279 FFE(1841, 1852) Atole] Ao M W3l ZelRvl ¥%F
(1849)°] FAH Z=rprt Ze2vl F%5(1849)9 dF Fi JoA, 22X Luw dA Eg=v FE
(1849)0 AAA, 1 RS A&HA7]7] 91st dag 19 #i8S By &8ss Aoz dyA . o
2hA], Zehzul $5(1849) W] Eeb=vke o= @ oEHojojA, Eet=ubrt ¥ W 52 AR ydA
g B A&EA s&gtt. webA |, o whETbsetal AEA e Ee=ebrb Yol 29AI(1840) Wl #EdE

A oh;}

A1 AF(1841)L, A= 5o, &FnF, 4F43¥ (anodized) EF0E, UA =39 d32njg, YA =59
&FEuE 6061-T6, ZH|QlE]l~ 2", Rk olye, o5 xF{E 2 5 £ do9 ZaMA YHtE
g AEEZ5H FA4E & Jdu. sy B = ol HAdE 3 2417171 9

s, A A 1 AF(1841) & 1 F
(1850)°] YA Z=wHr},

A2 AFASHDE st B E ol 38 FAEES TIW + Utk B EE A ol ZdelEs
of 8FHE P, FeolEEE AZ A/1Hen xEsolol At BeoEE Aze Hehxeh FE(8
3 o s ERE

S 2HA(1840)= Al 1 A=(184D)2 Al 2 A=(1852) = HE Hd7H oz Aga7]7] 9fal ofol&doly &
(18515 ¢ & = k. ofol&dlolE H (1851 &Fnw 4tdke Ee oo vE Ao ZaAA

FH7Mse ARRE olFold 4 dnk. wpEASH, ololE&d el FH(1851)2 Holk g AM(1846)S =M
Ay T AAH oz FHAT),

A 2 AF(1852) Aet Z o] E(1853), -l Zdo]E(1858), E T 2AAY AudAM V#E Zg=Er ¥Fo
ZRE BEA7)E 2dH 3 O] E(1853), Hul] ZHolE(1853), ¥

ZYolE(1862)8 X3 & Atk A Zd

AR ZH 0] E(1862)F = 180 mAJE wke} o] W wir](1801)el] AZAR YU H(1864) ol A5 Z Wi
Ak, Aol e vpel o], A 2HA(EASHA Z5)= 97 H(1864)S Fw wir](1801)ell AZE
BA717] 918 A oAk, g9l "(1864)2 & da vl A & o} stz AAgk vk Y e T2
(1865)5 x3s 4 vt 4 A viAE, Z2A 2~ 9105 A, 71, 97, s dx BRE 98 A

Oko
o M

L

Ak FElo]E(1853)=, EEt=nt 35 (1849) 0N H O] 7kxvt FHate] fEaskAl d&ety] fa, Zeh=wt ¥
& (1849) Wl FAH Hye] ks RS Ee %L“*a(1856)a EgE 5 ook A SEelE853)E Al 1
1 =(1841) 9 ”015 AR Z 3eAGEE 23y PAry RE(1854)S ¥ 4 vk, ) T B o)y
o] A Sl A, % (1856)2 A2~ F-4-(1854) ”14 e ZY0]E(1853)9] @S TSt Add E¥
0] E(1853)9] a]xﬂ F1(1854)2 71 AleleflA O 4ust ded IA”H(it)S AFsr] f8] & 199 =AH
Hpe} kol ﬁ]%élﬂi TAE F Adrk. gLo], A ZHolE(1853)9] 9 A B8-S w199 EAIE upel 7ol
H EEo]lE(1858) 9] 95 AE Aol A3 Ee FolEE AAE ¢ Atk o-%F EBYe HE, oE 5o 4
2t~ En 2 (elastomeric) o-%(1855)> Al 1 A=(1841)¥e] fA-71™E (tight) HFS BHAs7] s 4 &
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[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]

Zo]E(1853) 8] gAlaE - (1854) wiol Aolm= FEAo=m wix"E  dvk.  fFARHAL, o-¥ B 2%
(1857)> &EHl Z2lo]E(1858) Bl Ad Zelo]E(1853)¢] 9= =& Alelol FAl-712 HES Alsst7] Sl

ul ZEolE(1858)= AdH oz giad-giJola, Hul ZolE(1858)E T3l 7IAEY #5S EHEH)
g Bl 7HE(1861) e TEES XFett. ZRAANE 7] AXH Z2A F(1810)°0 AlojE 1

e %5 BE AFst=s, THE1861)0] AtoldE = i, Ful ZHCIE(1858) Tl € = 9
o go], fEshe haEY] S5 ZRAUS =gA shal A-AFAF o ZA, R ofye}, 7]3ke] x|
2| HE AFsly] S8l 7t f5S dSEA Balde s, FE(1861)2 7(E) 7

B BelolE(1858)E = Hof Bedol=(1858)9) 1% Eelol IHY BI P FAA(IHOET TFL
ek, AH FAAAHNE DA B8NS FE EW ol FolEE AolgE F Ak AehrEWY o-3
e 0o B WEES DA F86HF fA-7 AES 0] A BY A FAA(1850) ol A
o RpHow WA & Arh,

Bl FUOE(1858)E WA 2UABIY = AlE AT HA3) B wE kD FAF A
@ ) m B oolael JMlEE AYE EE: FRE(86002 THE 5 Ak A4 ke AelwEs) Bl
Eelo|E(1858) & 7hAaly] 9ls) B2 (1860) vlol AE  elth. Aol Rl Helo|E(1858)9] LEE &
4] g8 Bl Eelo|E(1858)0] AAE & k. Aol A ALWE ArEE AFE A 9

]
CIE R IEET PO R

getdew, @ WY oAt B(1860)E Fal BHE 4 Ak, Bad A9, B w180 e maA
s ase] web, Bl EeelE(1858)9 LEE o FEHA Aol A, st E: E oo BuE
(1860)0] W7k vlAE XL 5 ek QoA AFH wish gol, B Hol, Ak, ¥, olUA FeF, ®:
oo EFBEN 2L Ao G AW WA AgE & A

971 £2FAA0)E Sht B F olge] d BLS(EASA 23S Agdtel dE Y. @ Azge
i FAASABOS TURE 9 ZUAH0S AIAESE HA42 AGH] A 2 FAol=1ss

L g EeoE(1853) 9 o) FHelo|=(1858) Abolel AW 4 giek.
dolE(1853)9] 315 Ewel AAMSHA gAY, Auy E

A, AAE FHE o) E(1862)= A e 2l
O]E(1862)% At EW0]E(1853)¢} ¥z eh A4 B AVA HEFS olFojof drh. AuF Eo]E(1862)=
EE e fFARE AA7](fastener)E ARESE] A EH0]E(1853)0] AZHE + A EHolE
(1862)+= T3h, A ZdolE(1853)9] 95 A& Aol 2dY(thread) E& =3 %@awﬁg4‘QQ.

A FEo] E(1862) % et ZHlo]E(1853) EN-H wull Felo]E(1858) 29 He] 7t FERES AlFdY]
el Hae] FHE(1863)S EFFITE. Hul ZY ] E(1858)0 AlojEal #5 g % FE Ast=s, 1

=(1863)0] Atoldd &= AL Ak Zeo]E(1862) F9lol fAE 4 Ut}

T 202 dAIAHA AA F2HA(1820)9] FE ©HEE Z=ASE. AA] Z2HA(1820)F AW H}t](lsm
Aol REAMow wjxd = vk, A #le(1801) WelA ZT2AAE 3 MBS AXd7] Y,
HA(1820)7F AA] A (1822) 5 & 4= Avk.  AA FA(1822)=, W Hir](1801)°] AF- EH ol l
A=A E AT(1803) 5 Tl AFE = AFZE(1826)5 T3l B ZE wWAYZ(183D)d AZHE }M
ZIE WAYF(1831) AFZE(1826) THEFHEH ¥ FAS WAehe MR 9-2(1832)0 <3 ¥ nir
(1801)0] 7} A o & (flexibly) %29 4 Urt. FZE wAYZH(1831)S A A F-AJ(1822) 7} ZZA~ 94X}
k59 o]F $1A AbolelAl Fw] wit](1801) WellA FAH O ® olFHA &gt o] A= AW v
(1801) 9] ZHof Adwd &3 WHE(1811)2] N+ <FzF ofefel Urt.

st E E ol AAdEdA, NRe AT AL Aol A4 2PA82000] 4D 5 Ak AT E

o] E(1823)= AA FA1(1822)0l PR st e ' ol FE(182)H frAl AEdshe B9 5182
HE FTF} F Yrt. BE1821)S XA FA(1822) E AFZE(1826) Wl wXE AT =3(1825)L EdHA]
A FE(EAIEA )k F A 28stt. 53 215 stolAl, 7|Fte] AX F-A|(1822) Zdofl wix]=A] ¢Fe
Ao, AA FA(1822)¢] HHO R HA JhAE FHEIEr] 98 M =3(1825)0] AEd & Ark. w4
b EE ARl 71#e] wiHESY HEFste S WS 98, ¥ =3(1825) Hgk ZRAY F<t
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[0167]

[0168]

[0169]

[0170]

[0171]

[0172]

S=S5 10-1881474
A4 7haE A9 5 ek,

AA FA(1822)= 2ZE #(1830)2 F&3k7] Al #A FA(1822) &l 4 st = & o9 Hoj

=
E(1829)S X = dvh. dPHoz 77t I E F(1830)2 Aty Ee AEE-dH ASEZR AT
i, ZR-dsy Woads g8 AR A PEE R(1830)E Hel(1829) el EEkeld ks st
(slidably) F&€d. AW dvlgf(1801) Wiol wix]e 23 2JZE ¥ (1828) Aol (engage) TO2H B ILE
71(1830) ©] 3|

T1 Zhzhel Wo(1829) WA olsTbsstth. EEZE (1828)¢] S ARl e ASdl, HTE-

w(1830)¢] A5 mWo] A FA(1822)9] 7% XA BW e A4XE ¢ A=F, FYZE F(1828)°] °]57}

otk R, g ZE (1828)0] = Al = A

(1822)9] 7]% A %
1=

aFell, Zzhel 2z E-

PEE-A(1830)9] 3% Aol AX HA

WookEel] 91Xtk wEbA, BlEE F(1828)¢] 35 YA RHE A X E o] Fsh=
A(1830)9] F-¥o] A=A F-A(1822)o 4] 1 Z+zte] Hol(1829)5 E}3ir},

E-{o
o

rl

gdste = A9, BZE 9E(1830)0] 71#(2140)9] 315 EWS HojA A A FA(1822)ZFH 7|#HE =
gtk wE, gEZE AE(1830)2 7|¥E WFa 1o o A A FA(1822) ol 7#HE FEE H-FA
skd & 9l

A Z2HA(1820) = AA F-AI(1822) F¢ol wlx]d o= H(1821)& 233 4 A}, o] #H(1821)& A A
FA1(1822) 8 B3t A X FA(1822)9] €15 EHE AWSES 2-5d &3 FAlolth. ox] #(1821)2 X
A F-A(1822)2] €15 A FF oA H(1821)9 WS A E Alelol &3 A 7k AE(1833)S FAstr] 3

A A FA(1822) Jdoll Be 1 AR FAI(1822) Ao AAE 4 Adrvh. FHF HA 7 AE(1833)2 AFZE
(1826) 2 A A FA1(1822)F FaA FAHE HA 7t =3H(1834)F {4 252 F vk, wiEAsHAl, HA
7he =#(1834)2 HAX| 7k=E A 7b4 AE(1833) e AFEr] fEl HA s FEF(EAEA 29k &
A aFert. SN, HA 7hAE =@(1834)& FEA HA 7k AE(1833) W=, i AA FA
(1822) 7ol wix1®l 7]9e] ox] FH=2 fregtt. wEbA, oA F82D)FH FYslo] Asdtes HA Tt
Z1gke] MHE /e o XA 9] FaS WXgT).

A Z2HA(1820) 9] &=+ AA FA(1822)9] witjel] M E FA AL(1835)& FdlA =2
3 AolET.  §A AL(1835)L XA YA (1820)2] AFZE(1826)8 EdA Hix® & AL =3
A 2%E 7 Aok, FA AD(1835)2 AX FA(1822)9] 7 8§ HHOE FAd3 & ALE AFsy] 4

3 AR FA(1822) FHel HAxd & Ak, FA AE(1835) B @AY =(1836)> A A HAI(1822)F 7}
d Ee WA g 4 dYE FAES A 5 v A 29A(1820)= AA F-A1(1822) 9] A A
FHe =5 QEF%M A AR G (EAEHA Fe)Ss d 23T 7 s

Aol A, ZRAYEE VR 2EE Aoshy] 9, AA FA(1822)7F W 2HA(1840) 9] A ZAHE
<Hd 4 Jdu. wEbA, 71E eI E(1860) o 28] Ao = HHH ZY o] E(1858)ZFE WEH HAE §
A 7)ol 7" S vk, distH o 2ZE (1828) o8] ZAstE ZTE W (1830)S AHgEle], 7]
o] A A F-A(1822) 25-H 7HEE QU 29A(1840)9] Ads] 24 gzEH 5 T},

e A= & 180 ZAlE wiel Zo] BE Jh fHTh(1892) ¢k Al Asske] M (1800) WE Abst 7h,
AL 5o 0, N0, NO, H o592 ZFES ATty fIg 43t 7t~ 3955 o 298 4 Jdrf. & 199 &=
Al el

Aol A, e} 7h FHFF(1890)E Fehzol BE Ei FE(1849) W2 BE Jba §1F
& . g WP (EASA 5o, Absk 7k, A (1800) 2HE A2l M
e &

2kgl Zgzw) sta A3} ZElxulE AR(1800) W2 AEdts 97 Zgzn hxo 449 = Q.
Y 7k FFF(1894) = Y 7l FAF(1896) 0 o8 MW (1800) 2 G4t F2 Y 7tAE FHE &
o 02 7lx FEEES dF, o2 53 e Hg8A JtaES ddsy] s vgA vk FEYE
FUAFE(EAA Zo)e 2T 5 . Az 5 9 23 wgo] 349 4 Jdns, AA"He F3 da
s 7hE XS £ itk o]E JhaE A7 f§E2 A2E ATV(ZAISHA] @) 9 A%se ¥ Ee

X“‘Cﬂ(1800)«1 TjrE Aol A, & 16 B 179 tiste] $loA *é”é
3}71] 7kl sl

gojA 7k JA

o
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=
-
3
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g
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iuj
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o]-& ATH.

%OM Ay 8

4633}71 %f& %E% XW —t.'~XH(1822) 2 J)we FEEA YT, BE(1800) 0] thale] A 7bd

2 Yz Az 9 g2 A¥XdESe] kst AlAEH mEu eSS Aoldr] 98] AlAE Ao]rld E2}FH o=
=

oz FuEdA fRd & e A8 WEE A
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[0174]

[0175]

[0176]

[0177]

[0178]

SSS0ol 10-1881474

s g oy @A ST Z2AA AEAS FHSES ZRALE AT F du. 54 AAdEedA, A
sh g/ Ash B ol dAe] Y TeAs AlfAE oF 2F vRtew AR EolA gndE 5 i, o &
ARk AAld Sl A, Absh Bl/Es st R ol @AlS] dd ZRAL AJEAE oF 17 R, & 5o 45%
TC

[k
fru
X
oX,
E

(1800) WiollA] ¥ FEUO(NH;) B Ef|EF 223} AANNF) 7Fs EFES AHEsto] Abst
B S5 AlAS] Agk oAlAQl 1A o R A7) ojAl AvE
= I = 71S TR AA £(1810) UE HixT oz AlF |
Al AW wke](1801) WE Wi E AL A A FA(1822) 9] A4S EW el wixjdEv. 7|#e AA R
Z e FHAEa, oA HA7F AL(1833)S FalA ddEnt. =a(1825)8 T
To} §A4 2Eshe EE(1824) ¥ FE(1827) S FAlA HES %%(pull)@i’_i’ﬁ, 719k A A F-A(1822) ©]
5 Wl HAE & Advk. 2 Fddl, AA FA(1822)=, ofn] ZE 3
C
| =

2
g
I
W
11‘

ol t:m

T](1801) o] Z=Z A4 ¢x= e, Ay wlr(1801)E 50
ok 65 TollA x4 & Ak, AW vir](1801) 9] olejgh %+ FA
Ao ZH FA ),

d AL wA e B4AE AA 2HA(1820) Wl FAd®E A AE(1835)S TolA FHAF RN, & 3a-
3c, 5a-be, 7a-7d, 8a-8b, 10a-10d T 1la-llc o Wale oA 95 Elgle] 3} = E ol A&
55 M £ dE 7|Fo] 65 C HvE, dF So] 15 T WX 50 T2 ¥Zgg. 4 AAdeA, 7|3 24
2 mRtor FAHETG. TE HAdoA, 7]FE 22 T WA 40 T o XM FAHAT. AFHow XA
FA1(1822)= Sl E4E dste 7 2E50] EEstes oF 22 C wvre g {fA €. AA F-A1(1822)
5 WAL A8, A AD1835)S FEAA WAAZE SakEdn. WA AEKAHA s AA FA
(1822)9] 2x9 1 433 AojS Aledtl. uety oz, = 13bel tisle] AdE Bl AAES AL&3dl]

71gke] W7k 5 itk

o Foll, gmyel 2 Eel

Fo 23 Ao Aok 1:1
7y BREe) Bahil Aol
1=

PO M e
12
w
=
©
td
T

S & ot
=
[t
i)
il =}
i
to
=
iﬁ
Y,
B
E
L
B
ol
il
>
2,
]
2
>
)
[>
il

o 5:l(ghEulol o) EelET 19 B (00 wgA. o FA40%, 99
AR, Al B BAUE F 6 W LRl 0 EARTLES G WA 10 9 1) =
W, 7hs GRS BAVE o 10:1(gRYol B EelEFe=s Ah) WA o 20018 "eld Yk

B
Ny
B>

A=A 7px wE Aol bt wmEk b EBFE BtE £ gl o Sof, of=

= olEY EREEN 22 oo AFS HA/ME o] TkaTh ARgE = k. HY AAd S, dA Tk
EFEL, UnAE Aol 7kl oF 0.05 F5% WA oF 20 %] dRYo} Q
A Aol A, AW Bk (1801) WellA S ARSI s wheA ThaE ol HA ®
7F 29 v (1801) W® WA w=QiETh,

B wkel(1801) e B ghEe /bAEg 4 vk 3 AAEelA, ShEe oF 500 nlorr WA o 30
Torr oA FA€E. 54 AAldEoA, 482 ¢ 1 Torr WA ¢F 10 Torrel A FAHETE. sty = & 9]
Aol AAEANA, AW wkel(1801) el F4 e oF 3 Torr WA 9 6 Torrel A F4¥,

Ry A EellA, EEkxrt 5 (1849) WA 7k EEe] Eetxvks Askelr] s oF 5 WA oF 600
Wattse] RF o] xﬂ 1 x4%<1841)°§ Q7t| . 54 oo, RF dZo] 100 Watts wwrelth. o 54&
dlef A, o] 7bsE F3gE 100 kHz vwks} gro] mlaA vity, 54 AAldEdA, FI5E oF 50 kHz
WA eF 90 klize] W9lE &%E}. 8t H=(1853), Abdy ZHo]E=(1862) B Ewl ZEo]E=(1858) Wil
Zetzut FE(1849) WellA HatEE Sepzube TaA £1810) W] vl HESA FAR, 2 gl
ZFeh=rt S5 (1849) Wiel 2o} (trapped) wob SArh. ol wiE, FehEwhe ZRA E(1810)°] thsthod
AAANA Zebzul FE(1849) oM AR AT, F, Z2AAN BU(1800)& 2709 WA FIE: &, Zgk=
iF EE(1849) B ZRAY E(1810)& AT, ol FAEE, = 5 (1849)1M FE Zeh=viet
ddste] M2 2FHA gont, FEzvt $E(1849)oM FE W T3 d¥ste] AR 28, A
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[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

S=50d 10-1881474

Ao ZetzulRYE 7|93 vk Fo THE(1856)S EaA Zet=nl TE(1849)S wAUZ 4 i,
A Edlo]E(1862)9] T+ —%(1863)% T ¢ 9o, aEla Bu EHelE(1858)9 T E(1861)S 3l
A Z2 AN £(1810)e.2 Y

ZEzvl oUAE gRUcL 2 E , =2 kA R0 23 R Uol(NHF) 3

=
TRo=d S FERENLF-HDE Jh= dom dAey] dd e we4 Fo=

' 9/xEE

YA ZITE,  olg BAEL VW e AR T AstE T wEstES FYE(1856, 1863 H 1861)S E3l
A e, A AAdeA, Algle] kv AR(1800) WE WA ZYdEar, Ajge} rpxe] Zet=niy) i)
znp FE(1849) el A APE I, 1 Fo, vk ThaE, dRUYol B EER o 23t Ayt Sef=vbd R}
frk. ool ZAlE wpek Zo], Fek=uh 5 (1849)004 A Feb=vke ZRA 9 e £(1810)
of wix]E 7]3hol|] EEElH] gFeth

o|Zo| 93] F&HHE AL 94X FomA, dHE JbA ) NIF Z/EE NHF - HF7F A& AbstE 3Ha) 9-3s)

o] IRy IANEZFo2AGAENH,).SiFs, NH;, H H0 BAEES IAs=E Zo=Z AAXY. N3 2 HO
= XA 2AEdA F7IEC, FF FE(1804)d ol AW (1800)ZHF-E AALC. 53], A 7t~
58 JtaEo] Y TE(1807)F Bl HF FIEZ(1804)2 AW (1800)2 mwhxu7}7] Hol, =Fo]1(1808)el
Rl

THE1809)S FalA HF AE(1806) HE frsdrh.  (NH).SiFs o gF2 ZFo] ZEAYY= A=
el FAKT. o2 @ v WAYSES vat Zo] aokd & Qv

NFs; + NH3 = NILF + NHF - HF + Ny
ENH,F + Si0, —> (NHy),SiFg + H:0

(NHy),SiFs + & —> NHs + HF + SiF,

e

ol oot
oX

5

o

=

f

2

)

N

18 7188z A A BA(1822)E 7HEE Eu) ZYolE
A= Sz, Bul ZU)E(1858) ZHE EHAEE F& (NH)).SiFs 9 oF
2 55 A SiF, Ny, 2 HF AAEEE @y e S3hA7)7]dd Fastelor gth. 1 Fo, olF 3
E5E oA A wiel o] 23 FZ(1804)el o3 AHEFE AAdc. AAR, g dFol
Hol, wE5 AsE ¥HE @, A AA oA, 7 T E=
EHoRRY gk HE5& aRdos St 9 AAs ] A8l AT 54 A Eel
F = 1 2949 257t ARedrt.

(NH,),SiFs o] gk &S 71 I AXJESE YA7I7] g 44 dux7t &8 @ o] E(1858)0l <3
A2 HE(1860)+= Zajo] E(1858)0] A Aoz A

[e=]
FTUEES w Ry Zy ]E(1858)E oF 75 C WA 250 T 2=& 7}
datr] s GAstEt. O FEjelA, Buj S0l E(1858)E oF 120 T S 100 T WA 200 T %=

ZZE wAYZF(1831)2 A A F-A(1822) Zo]E(1858) 9 &% EWHS daiA &8 5 gl
g2y dA Fetd, 48 & XJ% 2w AA i | o&, 71kl A A H-A(1822) mA L. o
2, BZE H(1828)2 T3l 2ZE AE(1830)S SHo=ZH, 7|9 XX HA(1822)2H-¢ g zgE <=
3, 7hEE Bl S0 E(1858) 9 FdE] Aol wixE 4= QUrt.
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0 C W= <60 Ce WS, 2k 50 C mnk, FAZ
= o] wpekgsitt. 54 AAldol A, A

i star HEE SHAZIE AL F57] Y8, 2= o

AEh, FE = AFE Zo AAE, B ZHo]E(1853)Y = TWHS A A



[0189]

[0192]

[0194]

A A (1822) 5 &2)7] 98 B ZE WAYF(1831)S AMEShe AL o ¢ 4= .ty
2(1828)S EalA TZE HE(1830)S 2Ho=zH, 7|He AA FA(1822)EFH T ZEF

) o] E(1858) 9] el A wiA"E S vk ol ,
) ZHOEE oF 100 TE 298te =52 7Mdsts Aol viggsity. 54 AAldEoA, A HH
Si0, o F3E A8 T 2xo] Eddhe AS BASY] 98, Wl FH]E(1858)=, Holk: °F 140 T,
Holw oF 150 €, Hol%= ¢ 160 T, HoJ% °F 170 C, H& Holw of 180 C= 7tg¥rt. uwaba, 3w
(1800) ol A 9] o mAlgtA o] oA] Al A2 oA ZTEAAE, Si0, & A3 Y8 HS LEE(d9E S,

e EFES 97 Eebzvis @ BehEnh BR89)CE FHHE AL £8Y E
Mol o 3 $EAlym, FAREC] WF PZ(1800)e] oI AAD = vk, BE(1800)9] HE Ao ofHE
9 ORAE $5S PASY] A, A RES b @) SelolES A% AHAAY E Aold] LEZ {45
= Aol whgrA s,

A EE SR Fo| AR EWOEVE AANW, Am FWES WRE F2 JYS] 9% FHeE e =
ZA2E A8 FoAd. A4 3 Z=AM1832)7 HA 2 AFu7](evacuate) Bk, HAE Bl Eelol
E(1858)F BN EE ke GUTES BAA ARA0R, MBY 7bx, o Fol Ak, Fi EE opE
g ZEAs PN WE FEAYORA @49 S drh. 1 Fol, U%E 32 J4s] A W% TRasE
Aol Az gl £} 2 AASE WA} wrEA

L A (1800) A FA AL},

(Al )l G4

E AAdEdA, dste T2 &% 8B Ji5-(1811)

AbstE So] AW (1800) oA HA= T AAdEolA, 4tsl 7h~ FFHE(1890)7F FU7-(1892)F FallA AW
2 ARHo=R Al 7tAE fFEAIZIT. AR Abs TlaE AL, 0F, W0, W0, e A AEE F,
S E°] N0, NO =& N0, ¥ 3y e 5 o) dS X383 4 . 4ksl 7taes AssiAl @2 A Ay
Yz =9, o Fo, s, AsE Fo] A7 FW AdA AAEEE Fd3 2xg Jlddg. sy
T 5 oAy A EA, BH 2% oF 200 T WA 2k 800 T WYRE 799, EA AA A,
dE 9] & 3a-3c, 5a-5e, 7a-7d, 8a-8b, 10a-10d ®=+ 1la-1lc ©] th3te] Yol Yeliar A vie; 2
o] A7 TS FAINEF ZRAANEE= AR A9 A3 9SS A7)V Y8 Az o 300 T WA <F 400
Te He= 7tEdEn

et el AAldolA, A3l Tha ) o E SO AA EE OE A3 7fAE T oshuE, I AkE Tkt AbskE &
o] 9ol FAE A5 TAHY HF37] de Abst 7t 27 BIE AAA717] fE, AA FAdAY Th
AEES ZalA B4 A FA(1822) 5 T8 =€ & Aok

o2 oot

AN, W s FHF(0E b FYTEASA 9)E FAN Zehxvh BEF
A 25 oAbz Fepzulel m4iol ofs) Jlwel A EW Aol P49 F 9l
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