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BA AR B R

A¥EZEWHEE A 2001 £9 A 19 . ¥ 5% 01819172.X. 4 94
L ARA BA MK EGRM HEXREH P FGSET .

B AR AR IR,

AEPFEEFTAHERRFERAYGRM, ZRMALEZ DK, 2
GEE T AR ) %ﬂﬁﬁﬁﬂﬁ%%%&%\Mﬁﬁ%ﬁwﬁ%%
REHMRAZ G FEHRAGBRE.

RERMOERZLATGAEATRA FEARAEGIFES &, wE A
B, ATROGEEHN R, 252 RBN5 7.

ZRMEERN THROGE (EFAEXREREBERE) HRAKB AT
PREIREZR G 5T,

M, AEXPLERTAREARM, RiBERMREMTELEL
ETRAEZRM (£&. £AF) HAEM. RRKRMGER M, KEHF
AERARRATFTEREAFEBIBET & &&RM.

AR T ABIARE, 3R ETFASAST T X4 &6 R4
WEE. CME UV B85ERA THRRANEIBKEY FRGEAIRET
H#HM, eMBFTELERE FREE, IEHFELFR, RIS TFPFET
HRAREREANT LY.

HRBEAR

EAGG. 2R ERENTERRNAECANE, LERE
L HIVW097 /10186 P R&E T F & AR BN LA Fik.

EPAAE

Hi, REZAHBHRAAFARRFEEREAEKR, LERFEHK
KA. B, AEAWE QG ETRERENINN, LERKEATRALG
JR A S Mg

RKERH IR TAR —FHEIBRHRARELA AEABRGEHEE
HIE, FRAREASREVRIUBLKT AL R TERARFETAGE
WEM LW EAAK, REPRHFIEQEEEZY 2B FHRREATA
JEA E#AT RS, KA FZ B A 6. 6TPa H HAFFZE Y 2.67Pa (L2
HEY 15 4, AL 20-50FHZN) .

FEE, g EEEA W97 /10186 T4e, iz LR &5 £ T8 i3 A
R, BRE—MATER, ELEBRERBREARERF T ETHR
Mk, — BB EGEABRFSRBRARFESZHRS. BETE
%Rf&% &ﬁ&mﬂ$iié&%%ﬁ,ﬁiiﬁf%ﬁkﬁ(T

S HC—FHEBREAAN) , FLARNLRRA. BFH AL/0, BRA
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AT RS, BAC TR R b stud e AR A M 3t o
¥, EREML2EK (TiEssh) QR X.

R, GEFAFINGE—RAERY, REALAREHARE
AXAARFEREX —FETARLR, IRL LR FHADGETH R 2
FAEEFE Y 400°C FHATH 30 4P E Lt 2l kR iZ B4 dh (R Am
gahE) HRA.

ALPOARGERMEGENSHNEHFHRAEENQLE R, FELAH
FREE /ARERE, ExtizhENABALREREAZFOT M.
A TR K, BRit, — &R TFLEEAADHABREART A
2-8 £46 (BF 0.27-1.07Pa) CEA: BREALXARAYEIAZTRAT
FARBITR R .

EAZAEEA, CAVEIRRETERAARGRM L. LL
AmBEE Y 10000 HEM EBRHEZETHRAKRABRELESTE, R
EVRARAEERNGTE (Fo/RENAREBELZR) . £RAREET
bR R M, RALRTR FEN G mKAE.

WA etk VA AL

SRR THE T R

~ AT R B % 400 H 500°C BB F R R RA T #E,
EVRE LK

> RIBXEZAERMPUERAEZRAFEANBIERS BERM (F
HMEFHRT ABREED ) FRYMBE, WTHESEAEEGAEE,
REELATAMEIEE, BAHRKARLESREMEETERKEMSE;

~ BE 4R AR (B ARMG 2L ER R FHIEFLESEFEIK
WRE THAT)

~ BT HEBK “FR&B7 HAMER.

o2, ZELRBIFLEELEKFE QR EGRMEAKTEIFFTH
3L,

fa, XFEZFTHETHLEER, BALSHEADRBYTERE:
KBRS TERHBEABHER T RAGERRLRT I 6. —
B EBRAFRAZH: BRRAHTFEVHRSLE RO ES LR,

Wik ‘B RBRGREAGKTHXLERUETRELEZH X (A
Ak B BL4k T T XA 4 B B AFT B XM TS ) £ Rt
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FEmHI.

T S AP BN RAREARE A, XL LBRETT AR GRAE
HHER, Bk, TAAEZFRRIMAAZZ U mBERM. LR
TR RN G BEEN, LTRERRIEF RFEEM. Bk, T
WA EZ WA/ RBS AR ik, T EARRILFE Tk,
KT R mBRABREREH—EHS (Hl= k) .

4 A ER, RAEEN 150°C - 350°C. 4R £ 1) 200°C 5 B4
B 210°C - 280°C ALY, SAKITHRE, BhTHRSFI ALY
M B, MAEmPEMER TR FTRATBRXBREHERE, PES 400C
- 500°C.

— e, YAEEARERFARML (Ti0:) HFHBT WA ( “&
RFER) AR, AEAHISHHHE-KT2AKRT 2.1 &ATF
2,153 2.2, BFA 2.15-2.35 &% 2. 35-2. 50 (T MK T4x#HE),
R 2.40-2.45, ZRIZRAREYG—ANI LR eFIE, BAFAL
CHA. fleBdER - BERARRGEBDERGAELTEHSZ I
HFAEEAAREEREGITHE (KT 2HELEEKRTFLEXRLT). AKX
BA 38 1 IR AT VT AR B LR A / R ALARE (45 72 RMS AR#2 E )/ 2. 5-10nm
ZWE, NS T B, Bk, SMNTEAL 2.15 & 2.35
BArE R, S TR FTEIRAFRNGME, XZL S MG REEE. A
AFOARBLEZRRE, BAN T RENE, FHERGERS
SLE SV

AN A ARFPHEERBRKE ‘X REOFEYRREGRK
., Bk, EFESNGR, U Fo/ RGEARUILNEE—K
BEAEENTFREFTF 5032403 30nm. 4F 52 /£ 15-30nm 3] & 20-40nm
Z A Ti0 FHMB A, SAWFARREAN, AFAET XARGR
B B R A ARHFMEEXFANGARELTEHBRRIRTHRR,
BF £ ) 30 3, 40nm 5 H—# & 40 - 50nm 2 4],

FH—FE, BBRELAH—A T4, wREFZBERZEGENTR
RixE, FHREEFATERENE, NEMSHRTHRAALESERKE
BORFRGE L&) (20-400m) .

EEBRHETRAFLELFEBXGELAMAUTRIERRETR
BHEEEFBKALRENFS: AEWHAAER, RBPISRRE )T
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REQMER. LAR A ARBATHARAERRAIABRENY R,

HEA KGR AT RS BN RMEH, LA B TA LB
AR R ES/ RIURE., EEFRELXEHNA FARENHE
S (Blde, B “ARBEEFHTEXEE) BR.

PL2 MR REAMAGEAER LS RTHBRETERE, AXAN
TY (Hiddde / RGERR) TRAEFZIGEREER G RMS ARE

(HF4) #:

-Z 2nm, #FZZEV 2. 5nn HF HARRAE 2. 8nm—4. 6nm ZH), sk
EEBAALPHEREGSE (2-5pa) TRA, B5HITEKBAH;,

~£ % 4nm, HHZE Y Snm FFHAAEAE S. Son-6. Onm ZJE), SLEZE
PA B EBARE TR (£ 250C) 2 REBX.

Wi, AFTBMFEEANT (HFRE 2x10° EE, B 0.2pa)
RARF BB ERERGRELERER $ 2nn: EL T HAGETHRE
ABH AR EAANT TG SRR, BBt TR EG .

A EBA T 15000, #52 80-120nm X 10 - 250m &4 JUAT BB
RAEKRE., SRR, PREELAEFEFTHELEFARGABALMRE (L
YF—REART ), REFIEAILFRRAYAFRE.

Bk LT 4e, BREGBRAT AR E ERIERZHG RS, AfE
TR GEMATHEL, BANRTHELES—HEE. XTURYR
A Nb. Ta. Fe. Bi. Co. Ni. Cu. Ru. Ce. Mo. Al ¥)—FH S #4 5.

AEAHRBEFT ETALERR—AXSIAEZE. KAIUZEHAZF,
R, RE. RS, FRAIAGF A HRIRGEA ABAREGERE
HREHEEGARIANATRZINAZE. Ak, SLEARATRALS
B EB 4B i HESBIER - RBEAR () ) —EAELHRAE,
REBERBRABAL L, NEZRELT “B45” RENHEKE, A
P Lo AARIAERE, REdBARYESTRERE. Bk,
THERZE, LEABkFRMRi (CVD) & Si0.. Si0C X SiON
AFE (HlBAFE ) 5K 10nm A E) , REEARHFHLBLE.

B, AXPEEBAIBHAR—ERZE (2 aFEAHELE)
FoiBit GRS H. HARZESHE (£RB. RBAIBFIAT) R
B - BBRHEARAARE EHLE ENERTASL.

Ml L4, Ti0: A XBAKEELA SHHHE. XEREEMNE
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A RS, S BRT e 0 6 B R A R £ & ERKIIAH RS
SR, BT ZATHRMEASN, RHYRELTER, XEHRERRS
RS IL, B A KT I T FRE] - R E— RN G I AR B
VABER UV 385 BLMRSP At 5. B AL B AR HEE (ki
EIRTEA/REI) . AT AIA KL LR KRR RAKEE.

B, XEAHF—HHLETEREM GRS A TR RiLE
B REAEM, 5553 A8 AT b K 2L R S fe / BT st
LR G R E..

Hib, REAAHEIHMLRZ Ao EAFARFEHGRM, LES
—ANEREHEY 5 LA ARKE, BABKECRE ) o
s ABA T W RAk, EREEAEY 2K 2.1 K 2.2 HHHTHE,
BEALN, BREBAARYROASREAMELEN S EHN—Fy, &
RERREE (LHARZEEERAMRL) . RAHZ EHIEY
BRI HERRITHEEAR, BRAELEANELTRELEHELAGY
ARG E., B TFHFEERAKRKE “RRAA” . —BATEAZE3
HARE N FRMAL FFERGER., EXALATEA, BRHGFAHA
B FACAK IR B i 7= A 84 6 B e AR, 91 AL

EAXRALEA, K& B BRARBLEIBME, #RAR
M, MAEREMAYREGEREZFo, FEEIHEBRYZNE
BEFHEFHEGEHME. ZLEATFABALRE. ATEATEEE
PFHEE.

AXKPRE N Lde EAFE, K& “RASH” ERHZIETHK
HB IR ABSHE D e Fo/ X B B EESHAE . HANRNREFFRER
THAXXFBEN D, FRATHALFEI D (RHELTHAZ ‘R
E” ZX) .

BEXNFHAREHN S ExbPimb FERSAET. XRRAAD
Foh ¥, XEZEIBA ZWHEFRRITHFRE, HELHRERDKITH
RBE (FHERTRHREEZAHHIHE (FT 1) #4E) 2R, nAEFR
AT Si0. Mg FW9E. {2k, EXEAY, BERRBAGHHEE
TR BMERT. Bi, F3EUREL EgiM, R GRS
2 ERGUARHEGITHE Ti0 IR ARSI, HFERTFRAMTEL
BERAE (EBE. BEUBRATCEXZRAALFRIN AR EWAE
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# BFR EXKFENEL) .

AR ENIHERTRET 2. 30, #3124 2.35-2. 50 XX
F£2.40-2.45 20 (@A ET4e, LTHARELEA A 2.10-2. 30
BT E) RHAEY. REEIHRHRR, A FEFLATE R
EEEHRCEREVRY RMGAES. CRARGHAFREEMLE
M2 R, P AAh 580nm. ZARE FAFEEAL 250-350nm X 17,
B RA 270-3100m X8, FEJUTEE £ 80-120nn 10, #HH|ZAAE
90-110nm Z /8], E3E 55 3% JUAT BB SE ) R VA AT B ik o AR 4B WG Stk
EH (FEEABOERBRTHE ALK, CHERERRKGARE.
EHLaBE. FLREF) . L THAAEIRAERFNGE, AR
TR A 10~250m Z 8] 44 £,

#it B BHEADT TR TABRHREERAREAERZT
AR MBI LATEHRTEN (B ET4, 3 ‘A7 BRAHEF
JF 30nn, REEFBFFAREN TRAN L 30-50m KEKX) .

EAEPREMEGEAFTRT, REAKNSECHEZE, XEERE
SIHEE., KITHREFRGIHEABIE.

RAMBIALR BN S ENFHHEE—KBEAEY 1.9 ars
O ZEEL1.9-2.32MK1.9-2.22 0. FFRETHAMLE. &4
8. s, RALEBRRLEFIR., LT HI LS HTHE ) HFFE
A H AR

REFIILEZHHNEEGAZERE. eMORERXFREERLE
MIORM, X Aghh 580nm. XARE FHRFFEA 48-68nn X 1. 4
R R 53-63nm ZJ7), S EJUATF B A 20-40nm Z 1) . 45 5] % A& 25-350m
Z ), ETRFLNGEE, KL 20-48nn X B & FHE.

AT S R EGIS R —BAE 1.4-1.75 20, 32 4E 1.45-1.65
Z R, #lde, CSMTETFRMAE. BRI B RESY. XBKHT
HEEXAFZRENEER: ENOREAFEERILA LI KK, LF
&K 580nm. XAAE FAFHEEAL 20-T9nn X F . HFF AL 19-390m
Z 8. A AL 25-350m Z 19, FEJUTEEA 12-50nn Z 8. 4552
A 15-30nm 2 )8] , #hef 20-28nm Z J4] .

EER=ZEMSEY, RELCEABX, TRAFHE “EF” .
EHRHEIFSBLEKRT 1.65 FHINF 1.9 GEABRGITHEE/
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K HELEFF], LHHAFHRAERBE 1.75-1.85 LH, ZETET
R AR Fe / R BAAASE . TR TIRITH EEA et S10 e E D —
HIHEE G Eibde Sn0.. Zn0. Zr0: . Ti0: 84RAH (AN
Z I8 Wy AR PR AF AT R TR ) .

LTRAAX—EPERATRE —FF G JITHEE/KIT4E
E, RAVI SRR =ZERALERCENS E.

WXL HEETEOAZEE. ENARELT BERLE MY
KK, b Mk 580nn, AREFAFEEAE 120-150nm Z 8. 44
AFE125-1350m Z8), S BLIUAT R B FE 65-80nm Z 18] 4 A 5E /£ 68-T6nm
Z 8.

o LA, REEFRFRE G GEX ED T R A okt
M. AL S AR B AHE R o LK P Rt bk Ah A £ 2RI A
ER (A3, PERTREERE), FELEARATHREDNEA.
B b b AERB RATFHIT P AR ERM AR ESRT. BTFTHEATE
L AR RL A [sic] L ERLRBRZGAS EERE (H3ed L. ax.
bx & ERR G arfo brfi B4k, B EHELEA XY EIRKEENR) .

AAE, EHRANAETEE-ANE—NMEBFARARAS S &Y
TR E.

BREFERLAGELGEAT X, THRERMFRRESSE EZIAHA
FAE, ARG TV HERMGUR. SRMBRAES RN, XLE
BEALRBRER. Hlde, MBELTAAE (RBALNE) . Tl
WAHILAR S10:, FF LA E bl 7 X8 b 3 K ARRAR(CVD )i AR Si0C.
EEEREZE VZ S0nm, #lde/ 80-200nn 218, LEFizLirs £
A& (£ 1.45-1.55) qphatel, RFAEFRNEAFE E—HAAE “F
Bewy | BAETER S THHZHLA AL C NHATE.

REREFRIEAEF & (glazing ) , FH 2L EHFE (MR ) .
EERBH AN ERERAZHEES S, CCBEV—FUA LR
NFRE YR .

BT ALPHRESAHR, KR ERBHEGERSE R (£5
B IR L 20% 32 F 2 18%. AikidH RS EAFAARBLYE
KEEW, BME (L, ax, b)) EERZEA A arfe 0L LATH
SAHEBME T 3IR2.5. B, ZEFEYREKRIE o LZKEFEENGK
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.

FEBHBOTOR AR SIALCHARAE (ALBRHARGE
PRRER-FIAR) , HERERBARAGRE QR GAAF R B,
REGRM G, AAEEH K (REEXBHIERIFEN &)
b5 E—RMEAN S —RMGET. LTRIRFRB/ ALK/ KR
MRERBEM, LAETHBIRAE LAAMLARE, FENERE (F
MARILR) LAS—ARENMMENZE., HAXANHEEATE
JE R S,

R CHARAELLETARG FHRE. KAGHFRE. REHRE.
HARE. BARBRE. FKEE. REHGREIRHEEESLE BN
HEE. HABERANEG—AXEMLE. RE-HE. RALKKE
W EERW KB RIKBAH NS E. S TATELE AW ETH
J CVD K.

FF) ) AE PR 8 MR SR 260 R tm R R KA.

T4 1 Fest bt 1 2 X FAMBA Ti0: &6 WA HITA,

LA 1

HTFH AL dom BHEAEE-H-HEFB L. Eid CVD RY
80-nmSi0C H—E, #E% 90-nn Ti0: ABAF —E (LTUARAEITH
Al % Si ¥ebted B MRS E ¢ AL ;. Si0. ERAR A Si0C E. )

F R R RS R AR Ti0 B, XRARAET A4RMGRE
Mk A, BRBFHAELY 220°C-250°C 9B E. AEBRMEEHIET,
FAETFREMNGHMEBRZEEBIFREE SCCHEZHTENA.

FE G Ti0 EBA 2. 44 (IS E. EABATHBXLE & (LTEH
FaHBR) , LFHmaR+ T 250m.

FIRAZABR R KB T AMALTEN: X EAEALE LR —
RBEGEAR, AEARNRIEY, BEERATROEHREFEANY
50W /m’. A 365nm A Fs#) UV 4844, SF BLEEAAREA T AR TR
BE &N Rk &

V(nm/h) =] (A8 EE nm) 1/ [2t 2k (W) ]

AR ETEXFEGALAEGRBAERLE Y £ 10n0/h, f55] &
£ 20n0m/h, LHEZAE 20-100nm/h 28, XRETFEHFRERR

10
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BRAKLE.

Wb B A X I Do BB T AR H R 2 23%, FH (L,
a*, b*) EEKZ T axfe bxfELF] X4 17 F= 18,

B shig B 6 A E M R Y, 23 obF SR8 B B R SR ROA
My, LEE KR,

EFEHR, ERREHATEAGRKEAE (EE ) 400°C TiAT
—AFITADE ) TR R R AT

xR 1

FERATT RHH]) 1, 122345 Ti0: ERRE R R L3
H3EE A 500 -550°C FAEW . B3, # Si0:. TE¥EE
100nm. EEWHHRAE —ETR, L PHBMBRT—ALE ELXT 30nn,

EABERE LA 1 HREREIM, (2R o RiEF LG S0
TERE, MENTEEH 1,

Hk, XEETREAL “H” ARTH b @FidkEX
BUEFLFRLRFZEH M. ZLEETTRARAGHBIALTE: b T#
A Fa b TR KB, HTHIAARAGABLMELR, TRAEMEEY
FAERE (A, BRFHERAY T FadgfEsi) .

FHH 2 A TEGEAAFERGITHETIOAELE, KHAE
BRI TR BEMARES $ B, B AT WA,

Ep] 2- (LEI)

KTERMHEERMARE don B G H--BFHKE L.

%3/ Si:NY /8107 /Ti0.”

30nm 22nm  104nm (JUFTEE)

ERAETETRAEBA G AL 6 ST AR SILHNE (1) .

EEAETHEIRE M B ES AL & Si BHRRSIGE (2).

R EHH | TR FERABAEHTIE (3) .

fEk g, TEEBEA SLNLEZNBAKRRE, HERES LEHL
f S10: B (2) #4454 100nm ¢4 Si0: &. € £ R ExTRAHAFHE
AR Yh, FETHDIEBHBLEZE. L2(Ftey, LAZdT
EFABUEZ TRRESEE, WA E (1) = (2) RTEAFHR
sk, REZHRTEFLAAFHENEBE: TRELHAT 100-m

11
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At TSR E.
E 3 AEAEMA 80nm/h,
KA, TH R doxt bl 1 ARk ¢ 5 sk A in AR L HE K4 Ti0: &.
M TFRAEGZE, L2 EMHRAMALERTT:

Re (Ds XRTF) = 17.3%
a* (Ru)= -2

b* (Ru) = -2.8
MCER S EHKK) - 494nm
pe (RAF & LLE) = 2.5%.

KAWL LR 1 A8k, RAEER R F L EA B4 &G 84K
BREARE. B2, BRRSIINFE LML H LASRIE.

%341 3

REZHH 2EFHAMN, E—HRALLIMBEADT TI0. EYEFE.

SLE IR B4 T

w3/ SiNU/810.7 /Ti0.?

30nm 22nm 99nm (JUITAE).
HAARMER T (H%R&EH 2 HAZAR) :

Re= 17.9%
a*= -0.8
b*= -0.7
= 494nm
pe = 0.8%.

Bsb, sbpl A MR A7, RALMHAEIE A axde brfiay2o3)
18 FEAR

4] 4 (FEW)

E g 2 EFAAM, BN E SINE—ENMEE:

#%3%/ Si-N"/8i0.? /Ti0.?

25nm  22nm 104nm  (JUATERBD) .
AARHLERIT (HKHEH 2HAEHR) :
Ru= 15.8%

12
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a*= 0
b*= -9

= 475nm
pe = 4.9%.

LB RUEMKIER&, ERRAMERTT &H.
FEHH] 5 (M /)
LS R4 2 A0k, PTH BEARKRE.
%3
A/ SiN/810,7 /Ti0,7

28nm 30nm  75nm  (JUTRE).

EARMERIT:

Ru= 25.8%

ax= -0.3

bx= -0.17
= 492nm

pe = 0.5%.

RERMABIEAARE, AL REAZTAREHT 20%, XX
§7: 2B EERLIRL.
EHH] 6 (B / 2 )
BERAAGEREREPHRENERLERLEER, BE EY
T
#3E/ SisN"w/810.” /Ti0,”
20nm  20nom  60nm TR .

EIABRHERPET:
R.= 30%
a*x= 2.3
b*= 7.2

= 587nm
pe = 14%.

13
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%% EREARGY R, XEHFTAAFEGEROAAE. B
WHERIIIARALANHE.

Lt 7 (ELER)

LR ERT:

%3/ Sn0.“/S8i0.”Y /Ti0."”

30nm 27nm 105nm (JUATRE).

B b, A Sn0. K% Si:N, &AL THELR MBI G G¥HTR

% Sn0. &,

AHBRSER T

Ri= 17.4%

a*= -2.8

b*= =2.17
= 496nm

pe = 2.8%.

LR AP L 64 2 453 6945 AR,
T 8 (AEh)
SRS ISR 1. 84 ¢ RUAALAE SiON £ ERBEF K HE.
Bk, 2 EdF:
%3/ SiON/Ti0
72nm  101nm  (JUITRE).

EARHLERT:
Re= 17.4%
g %= 0
b*= -1. 08
= 480nm
pe = 1%.
Bt R A MAELSAFHREL.

S 9 (AERL)
FE LA 8, {LETATA SiON BEMATAEA 1. 86,
) b BA S AR AR B it

14
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R = 17.8%
a¥= -1.1
bx= -1.5
ha = 494nm
pe = 1.3%.

4] 10 (e %)

% ETF:

##E/Si:N" /8107 /Ti0.®/Ti0."

24nm  17. 5nm 24nm  92. Snm
Bk, BEMSIHE “E” & SINEMTIENEA. 3 EMY
FE S R 16.5-17.5% 2 0d, S AAMAERAE 80nn/hEH.
S 11 (E5%E#)
FTHEAMNINEELE, ERARERR, a3 ERL:
%3 /S1:NY/810.7/T10.
14. 5nm 43nm 14. 5nm

2EMBARRSAE13-16% 2, oRBEHE—ETMALI%, W dik

HREGRMAAF T T
AR 0.8%
Aa* (Ru) : 0.3
Ab* (Ru) : 1. 3.

E LS EILE 4 15-20nm/h & RAEE H.,

ERABIANFRIRA A B REERAEF A, FLARS
BFAT MR, ALK ERETE, CREEA LRGOEL
M., NEEHREBEECRAAFEY.

B2, REPFEETATREALMEL TI0: 4 EGH F &, o
ETHERRASHHEELRGRRS / REL &, TESEHTA
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