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R BERA

[ % 9 p7 B 2 Fatr 4R 3% ]

ARAREMMN —RILERHABEER  HHRAE—
HEeAARE - R ETHREBEATRBUYE > £ 6454
Z_Rfbw R ER FHILEREAE R R -

[ & A7 o 45 ]

CEEBABFREALRABERFEREE IS AT e —
RO REBRRANFARASEMYERLE R RAELEER
MBE > AMELIEAALHEAN  ERKLEE D RAAH
HERNWRSEFFERELIHZIEILEE Hanid
(RN EB A FEREAERAKOEZE R HALL
£ 4% # #F & (chemical mechanical polishing > f§ # % " CMP
)RR THERABEZL @) T M CMP &9 % 4
NITRBEABFEACIBBRIB LA LA ZTAMNBESR
oo AR A et REBRREE LR AE S Bt CMP
FETRIRE HEHAEIH wBERIBLOER 4
B Ry E e

4R 1L 2 # B B (Cu CMP) A & B 1t £ 4 W #F B (metal
CMP)#y— % » BT iR A MM EZHAEF AR BT i F
FHAZEAPFEAEAHRR BN E —HEARXA Lk BH L
BBk UEHEAEATzEREE [EHETR¥ ARt
(TaN)k & B 42(Ta)]: ® E M RAXBKZERERER -

WA ERABINEABTZIHABERR AN BHEER
REZEZE  ALE-—"BETY  ER8NmeERZIABER
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R BRR  UEZRABERRABER ARG &E & @& FEM
¥ 0 FBP A O F4(dishing) 2 & 4k (erosion) X £ B A% 88 4 4 >
BZMERRUNPAEZEARABRAEAR L EBELXHE
z BB &A@ AL RIS R 1 F(TaN damage) &R R &
EFAEBELEAER -

Cu CMP# E R (slurry) R b R E R AR R B &R X #
BxTrm#R EYZEARBAARBRT AN TEEFEK
CBRARROGERBERSLE c R LA P -MEMEROHR
BRER  LAEBIFOHALSLEZT LG KE FEHAHA
AR ERE—ERRE UL EB XD 48MAE
Wk —TRA T TERE,, T ALAMGILE LEAER
BT ARB M RN - A ER TR ESRMRAEBE
NP REdREFASFAZLB ALELBERLIEREIKRMA
R REZESBR  ERENEBEEFAELIR -

R ERFI B — AWM ETEAMETARLALY - &4
ftde ~ R4~ AMb4h ~ BmiLwm ~ Afbs - Rb® > Rt
¥z —@mh -

KRAECuUCMP ¢ » T EHR > TEHBIBREABR
 BEREATHE FRAZRLAURBRESBAORERE > K75 &
BA@PFEMBTR wbBBELEESREEE BE
 BERERFABELSA  AABKGRAERTFER
s HMELENEBEBN  FTRRAEERBZBEHE X

-}

Bt THHBRR RTHUYABR FREBEHRNH
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P RHEBITAR D oo TW 1235761 PR AU REBR G S &
ML - ERFRK-—EABRAALARAZIAE 4=
AL EMF - AL - BA® - =424 KA
BEvBABA =L 2oL EL(EABK/ =441
e EFTH) 4 S5SE 88 UARB =% ,ibMhied 1,2,3-
=~ 124-ZA4RECMAITEYDABRIFAFTER M
EAERZI AL REHHAFRE o — ALy B E R
.} o
U HAERREARER T BB = &1 & (colloidal
silica)fr -+ M 5 -+ 4% X 1t 2 /& 7% (wet chemical method) % #
B ERITITARBRAA AR —REBSH 2 AKHE [k
44 K 3% 3 (sodium water glass, H X & % A # B 43 (sodium
silicate) ~ 47 /K 3% 3§ (potassium water glass, ¥ & 2 A & B 47
(potassium silicate)] KiE & > 4% M #% b K IE KR BB &E T
XBBEMERAKBERFH L Na" - K' 2k RBTF - A
W mx, — & M &Y B (active silicic acid)RiE & » H fo A ] 40 &
£, 1t 48 (sodium hydroxide, NaOH) -~ £ 1t 47 (potassium
hydroxide, KOH) + £ £ 4t 4 (ammonium hydroxide, NH,OH)
 RAKRBEBARBERRLETHDIEREBRERER — 1L
Bk ¥ (alkalization) " EF FH W BE AL B RARE » & &R
Mk AHBERBAR  EPABR-_ALY S 2K ALGR
BERGBREES  MEAS B _ALWER  RIF AR
R ERAAEBEA LI RAA AR M (D ARALE S
EEZRAIHABARRARTREA B AYE ¥ B L&
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R)-BRHEBEXRRLEAKAINEAZ > Lz RhERE SR
A NaOH # 44 /K 3% 35 &2 K5 &R R & 4T -

BR-_ALRTHEABRAFTEATH  HERE
AN BBEZRBAN  BAANALCEHAEYL —BRZHBEN
MERRER  AMEERCroREH QL i 78U
FBEMRAAREL BT EABHGETFTHE [
BEMHMAETREEZHMMHANA > T % R " The Chemistry of
Silica—R. K. Iler-Wiley Interscience (1979), p.410-441 , #
rwl Bl AL 2R EEEB R ALy # b
8 8 B UREZ =B Lo s B Ay [ i
44 (sodium aluminate) ~ & 4t % % 43 (aluminium
hydroxychloride)] # A A & EMH XL T & > ¥ TH - AL w»
RBEBHRLELB LG BR TFTRAMEE R ALk F
ABEHAE AR FITRIREENERZER T
BmAwEk TBER_ACLYR FARERERZREARA
Bl mTFARCERBAE R —METHRERZ®
HHERRRNGF BT -

US 5368833 p 3k K o9 & — & — 4.1t 7 75 B (silica sol) >
EAEAFHBEA 8~45% 2 S {f5(S-value) £ &4 HF A A 750
~1000 m*/g 2 tb kB M A LR FRMBTH 2~25% 248 R
T ZEPBMEFTEARZ A EBABINBELARHKE
HHEHBRERRECBEMESHZ S WH > EFAEARALT S 2
WME-—_RARZEINELEAREZIR T SAH AL
B R F e



1364451

REBZEAXY AR IEBZ AL EBRGF K
Rl A AR ARG EERBERAKKEB(RE
HBAMKEBIRRKBERYEL S HBELAERBALRE ARG
R R FHR BRAEFAETHEFRXBER RRAH T
ZEABBRERAE DEBAKRZI_ALBER KL ER
MER 3HM OIS TPl REARARPHORILRE  RT
BAAALS - RAdEY - AA‘LE  RAABBHMARA
B AKREB)ERMEDET LBAABMERAERKHEY - H
MREERABILFAEBAZ AL MKAEE > AR
REdH BEHPHAEKB TRASZIHE

B CMP B RrmEEZxIHERT  EFMRTH
AR BAMMLE  BALEHARETARAERZLEZIAELTR T
BATEA "EABEIRITAG Ry HF, 2 US
5368833 KA rxHMERAHAHENE CMP HE R R X
MEBERF BE SREFAATIARFAZ ALY ER L
AmBEwHEL  BITHR-—BUAFEARLCLEREFE B
BY o iR RERER -

US 6362108 st Ky R — A B Akt EHBRA
O EEGBETHREZIBRB ALY —BHERFR
B # —adtmfF R Z M@ % K (individualized) » 3 A K 4E
AR FRZINE - ZHBaAnRWRARBANHE -—BELAE —
& € % # (dielectric constant)Z A & 5 F 4 £ &) B % H# #
AL RBAE EREEATRIMBARH Y
AR EMEZRBEW o2 BA)ETILERMRA BTN

@:

il
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TW 1245789 £ (R £#» 2001 +# 6 A 14 B £ BEAR K &
%0 L F% A 09/882,548 > N FA%k A 20030094593)3% K &
AR —HROUAEA—BEAETZHRZIELBHALLY
EEBRIRTRAID S WKk BAEYZAYEAEFH

C

ARz LA OHLERXSEZN T BRALAL S B —FE A
—RAYEBREFEMBLRSE - 42 R_AEw Y ER > B
URKROLL—RALY  HOoSL FHETFIFE Lz ERBHL

MENXSINTEALAEAHBASE -

ZEFAAREAUBRZIAMHRGHH > aF® - 48
SR AL - 85 c 4K - RMbEk - 49~ de ~ Rdbde D RKREE
ZwEf 101112 B8R S RARAN L2 BR R EL
FEHRANG  ANAFPFEHNEBRS 9 25 AFF RIS
o TERHNAIBRREGLERAEID 1, IHBBFHU
TG EFRREZAAUABRLE - N T4, ALK
HBALEBAZMERGOMBZ — BT 4 TW 1245789 £
FR2AMAR  EABRANFALLARABEZIEZLRER S
Bt B LBEHREERGE —B&  nRXEANELSHR
BB ZERBRERNOE K -

Bt kR ABENEBTHLLEARABES BT
PERAEBEZRE MR O MNMAREFE-—ZAMAEHLLE L ZH
RAZMBELABLZREROABRR  RREEKARE
EEBRZIHE RATREGERT2RER B MBS
RZBERIRXELEEZRGEFEIRALZIRE B A
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CMP @2V HERRZAXENEFTRAR > B ¥ ERK
BN —BEAFTEHELIZIRAS 4 B R L& g HE
BEAREE ATABXGERAAAEISGANROGUBEEZ
HERR AbiaHE R

[#AANE]

LAloimizAUAEHEBRE — Rtk FHILERE
Y oMEARENR HELIHRELBEBETIHHEKERM
ANGEBMAEITHERAREY "HRILRE > RBEH#H -4ty
MTFHARZHMEER AR F AL > 480 XK RFE A
EHE TRCRE ZBRESIREZEAAATHEROR
Ak A —REGBFAERAOIBRAREINN T AR
mo-TEREAEREN R TAEZREREEZIEANML R
2 F > BEHEAGE L NaOH KER » R F A4k RHE
ZHRHBEMAERER  BHR-_ALZRTETFTRE AR
REFYEARAF KR  BHLETHROABHELRRARE S
MEHEE  ARXERNDARBZH® -

AT THRILRE )  RBB AL FHRZIH
sl ALY FARLLUSGA AR BE€ P E3 2
BRI BE ALy T & F T RS

RENUERFRLEBMEBORAERRZIAE &
mMEd S FERBEER AU KOH K BERRK—&KEHR
Z NaOH K% & > RAEUNBKRLREBEIETHRERE &
Mg AprieBMmRELA - FBTHAEHREMERZ
BR_ALtywh FEAEABRE  AeBRAIKREPF X
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ERS—HBRR  RAMERRLEATSEWLE 4% NaOH
KERETHZLOCRBEEMEFSORABERR  LRAER
B ABIARALERB LAREREHETAE !

BRARICRETABRBR AR THARAZIEY £
BEH | AREMBXEZHERNOMHANE > $H AR &
MM KOH A B REFTHRICREMERZIBE —_Atwh F -
EREEREAB 1 YATHHEM  HF Nath 5 84% KRE
» m-OH AB Lz "H, 934 > Al TR €# K AARAK M H
A-OK X B s £ % TK, 25 TréemuEBEEE NI
"OK, AR AAFTAEEHH T-0 - 20 KOH KE&Ki#E
ITRILRE > BREAEFIBER ALy FREANE
HiLHIDME  IESRELGETHREFSZHERER
ARICZRBABZE —BEF > EEABEREE XN
feB R Rbse kA E PHEALSHAELE -

AR REARMS —BLLRRABER > &4

— 8

— R & E WA

—KMHENE 5 AR

AR ETHBAERET R BRYE  EoéF2 =
A At B Bk F e

B O ABATRBLE —BLE2RRTEALT R 045
LDEIER

(A) & — S BEE—HERESE

B) Wit —EAAHRAB AL HERFZALLBEAB
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RREGGBAAMER P BE AL E
HFRARE-—FZFBDEHRAEBHBITRBAYE 4 F

4 5 LA
C) S22 RABERARBZEBZILRABEY S5 F
3B AL -

ABFAILLZHARABRRZEIEHFHUREY  LAa
TXZ AR ERT  RE—ABDEMHALHETAD

B 24545 mAEALLARTELI A EZH
HMARAERN  EREALCSALE - R ER T &5
BRR RHE-—SBRETHE -

BHBEBREERTET  ERAABTALCLEHRAMER
REMLZRRFEALIE > EALLARABEZE B K&
HETRBAMCHBERZESA "X NaOH KB R &KL
tREd iR FIBR ALy R T, 12 B EHA
BRER RAEROLSURE QLB FoHERR
MBITHAAZHRRE BT E > M BEIRARL > B P #t
REt BB R

B AFALERBABRRETLERNEE F —
MEHAERFT  AFERILEZART > XL E
BEAR  MAEURT —MEAABKLLEIRFAKLEESR
Rz k-

FAEACLARABRRALCLERBR FEALT X A
FRGEZHERND ABREFIKABE LRI TEHE
F FERAOACHAZHEEDA  BATRIFAXE B A

N\

13



1364451

ERERAARREAIMFHLAEBHNER X EARAE R &
BzARgil@#isbtiemBEBREETAL HELELE T
AFANRFLEREH  UEARBEAIALAEARZABEANE -
[Fx%5 K]

ABEAARBLT—RCEHRBRABLER 05

— B

—RaEHH

—KMBNEH S AR

AL~ FBDEHRAETHET R BDHRE 22 =
AL ® B Bk T -

R_A L RABERTFRIABEMERAAEABRAZIY
BHERF Bl —BEBKRKRERET—FHHBTRE
% A AEFZRMYE (Flh & AP REF KB ) R
LERE > EFRFREBEAERREAMB AR F » £/ % — %
BEMHAEIB AR T RETADRER  BFREBFHET X
BB EREER— B TFRAREMAES - N ARE L E R G
o RUMAAMLFRERETRLCRER BB/ ZE
Bad—GHTIBREELZ  BEREMRI ALy H
BRFAZIABRNE BRI NBEARDELAEL  ®
ARAEAILZRBAE R R -

HEABDAEZIETBERADLCAARAERAM A it
 FERBEMBAER AL - & K K REH=ZFAL
-4 BAtYH Ex—@4; PR EHRDE X
FHRMREBEBEMNREBHEY  NAZEEBHAT ZExBE
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MR EBALEN MRES URZIHEAREBEFABRILER
FzaatbtsFra A RETRABRAEREHRBESE » A XS
BB AR - KBRRER - ARBEAEFOTHEE > R
SE AR FXEEFLESNE FXH E &M 100 ppm
ME s M AEARMEN > 4 200 ppm R L o

mMAFALCERBABE R RO BB TR AESF K
M RAFETHAZE - F8FMHH - — Aty EB T
BAR A

AT MM AERCE XK BDERAEGHETX
[AAERP > ZRUBEBEHRLELABGETHAE R
fAHMER FRETADAY A -BBRERBERTAET
4@ 45 % ® L G ¢ , (the particles were modified by aluminum)
] — Aty HERT  RBEHFAENHE By oo B
i REALERRBRAERRZX pH AZNHN 2~5 X
B AN WEo KREFERBH AT &R
%— o

AEALLRBRABERRFPHE > TERXANE A
SEEZARAHWHAEEG A WBRBMBHEE - A
£y B4 AEROBRA B - T 8 > R
OB RFARART 8 - RTH B BB 2-BK

& E

B M 2 IR

3~4 ZF&? ’

LB -~ B - L% ARE BB
CIET R B RT M8 >~ 2,2-=F
23-—F AT —8 ~R¥

¥

“f'ﬁﬁ‘
B E - B BB
AT 8 ~2-TH-2-F X
AT 8 2-FH-MTH=_8 - 2-F A

T =B -

SRT W — B -~ 2-

15
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A-2-RT# ~2-TH-2-BATLH ~22-—CHXk-2-84TC
B ~2-ZA-2-FAhA-2-ghee - 2-FHAAME -2-CA
B~ 3-FAAME ~23-—FAAHE -~ 1,234-ThoaH
B (1,2,3,4-butanetetracarboxylic acid) » b %62 —@ 4 - &
¥ MERMEBERAT 8 - XA—B - T8 ~RFET
B CRTH B - AHE ~-2-BAXTE - FE& -~ 1,234
THROHE  tFEx—@as -

ARAERURFIFAMEBRAOEHER MEAZ
B S E BARZLSEAZTALCEHRREMERERY 001~
Swth RN AFREBRRBH Y REBLEAL B RREA
OB - RFEAT 8 -~ P~ 1234-Thow#k#Hx —
o BRERGF B F B A A E 22 B
BB R e 0.4~0.8 wt%

NAREFY  BAEW BRBEHBRIBRETEAREE
B RFETHARBELRE S BEANRKERURNRE F AF
ERONEHER AMEAZIRFOEHEAGSE  BE®RR
16 AR BE AL BB ERY 0.0I~1 wi% - MAEZ LA
BeF  ZR@ERBR BB FIRDENSE -

AR ERBEARIAEELAFR  AEALCERRAE
Rk B T7TLillzx8 - FamtHhs - KHENE  #£-_4A1
WAHABER TR ETOLSREMEER LB ZH o
Bl BB (TREEAABERKRD  FRASE AR LR
MR E) Reairs (TR LALEBLIARBRAER
RPHBRBEEEL) RALE (A RRESRE A1)~ 8 H (

H

16
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AUBREHBRRZIMDICKEE)FEXN DB 5 % %K fo Bl
RTE/BIRLAHER -

BAE®  AFALEZHRRBABERR R4 - B
#E G R4 ABE BB GEANGT R A RZH
i KHF =k s Z R REE - 1,23-Z9 >3- A-1,2,4-= &
S 3-EE A -1,2,4-Z ok ~ 4-BE A 3-op K -1,2,4-2 ok £ -5-5 B (
) R Dok -5- B - 3B A-1,2,4-Z ok -5-% 8% - -
A XA =% - BHEAEF =% RRARKEZ @S K
EEABHT MERAGOBEIHE AHARXF =4 -

B AERALERBABERER B a2 — AH

, P AW MALEGEENRG T AEARZIEHESE BA
o B~ B BRAR - M BL 4 - BB > BEMy > REF 2
mh  NAELEEBE T FEABMALBEZTRALS -

HMEFAZETH SR (¥R TEILSBAZLEERER
REBE RIGRTEHAEAZCZHRERAERRA
SRt o ke o K HE ZHE R EAMN 3000 A/min BF
s THEALSRBAE LR T B BILEMAHMER T X
4 URAFAERE . EHABZEANGLKUBER
A&EE ATHOEWRGFHRHASERABMK M E & HE
AL RBRAREYN  ATHEGENZLBEAGHWHESTE
RBRBALBARGEN - A4 ZRHEOABREURESR
HWERILABADHNSIEIURBEE  FTAEAALLZLARSA
BERBRIYWATEARTFAT 8% - AERACLLHRBRME
BRARTERARETHBERT Lo L BRI FATE -

17
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FEF " ROZ AP LELZTG R TRENEM B
o mBE AALYEVHZIRAEIREARKERHEAA
Rz RES%E  c@EHAEH & - Fasthglgld
EXAINMBOBBRALSEZIESN  URFLEL A
ek F2EB8 L E  BRhe) pH A 5B HZM
BE..F% SYRITRE-RAIULLEF2FTLKERLGHEE
Y AR FEMMREL REF —Hib/H T IREL
R - -BHUbEAHFALLABRABERR  BEARAXE LEZERAE
B &y R & -

MAFEAIRFEZ - HBLERRPFPEALST X &4 TF
5| & B

(A) £ — S B R —HE 2 EE;

(B) it — A A A K - AL E R T2 REBHNE
EREGGAAAER  HY > BE_ALLYHE
RFRAE—FZBEHAERETABDRE £ 245
4 5 LR

C) RILLBRABRARB ZLBA I EABED o F
11 -

Fo RERALCERBABERREAKY R RKEALE
BB TFEAT 5 EEHBARNLELANALABLHK
E— Aty BERTRAE—&HE > B FEB®RSE
ASEH HER RIRASHLCLHBEABERRTZ =4
b Bk FROAGEMERS  REALEHRR P2
B R T RAEITE -

18
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< F % >
AEARRATEARARLBHREE—FTRA > 2
BB AR SERHRVEAGNTRAZR  ARAREKSE
BAHAATATHRZIMRH -
B oOEBHINIR O ERHNALBHIEHERLEZ
ERBRAFL CREFTBFTROBRETRAT -
[t 2 &
U TFTAEALCLEZRBAERRRACEERM FEALS X
BERBRILES > Ao ERTHACES R RHETER
% .
(1) £sFXK-
(2) wEsm b FERBEHF I HE > AKH 3K -
(3) a4y & £BH ACROS » 3 # % » H% A
232550010 -

(4) B A 1ts : & £H ACROS 3 #H # » #% A
134070010 -

(5) 42 & 4y : & £ B ACROS 2 3 # % » # 3% A
S$/2200/60 -

(6) B FR#HEAE dPFABE  THAKEHNA
Rohm & Haas 3 # & > #1354 Amberjet 1500H
Z I8 X ®bthE -

q

(7) & =% : & £ 8B TEDIA » 3 A # & -
(8) ¥E: ' & £ B Aldrich 2 3 s & -
(9) RF AT 8 : & £ B Aldrich 2 3 A #H & -

19
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(10)1,2,3,4-TH m # 8 : & £ B Aldrich 2 8] f7 # & -
(11) 28 F 2 R &% H A
(12)i8 &1t & - & & 2 A E KR F K 3 (TAIWAN
MAXWAVE CO., LTD.)A # & -
(K6 14 ERBABEERZIEHE
4% 300 ml #94n K3k 2700 ml Y £ 8 FKELAHF

BB EEMAKER BHEB M BEF X AB s E AL
£ 80 CTWEHBEHEL 70~80 CHT) & 8 Ao A —

BEA S5 wth 2 KOH xE%k @ A8y EmkiEsrRx pHAE
AR 10> REFTHBEZEHERASRE - @mAHHE 40C 0 #
AR EA 10 wth X 4284k R 300 ml- # & 40 o 4
ERERER  BRABBAGEHTFTIBRBETE  mESF—

AL ER A oA BRBBEEMNRBRETLE
BAAHZ_ALRBERTFRAENE  ABEHBER
FerruEomE [ b1E& K L (TREKINTAL) 2 3) # &
# 2% A (Malvern HPPS)) A ml 4 » B v A S xREH A 10
~50 nm -

Z%  BEB_ALLEBR A-T_® BEFIARGE
PR s RF =k RERBAILR > FHRTH & — F 5
2B EEh AR 0 A E A 13 216 % M B A
;‘&o
[t 132 EABRRZ UG

EAENG 1-4 28 45X bl 1-3 2462 HHH

20
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gct
ﬁh\\

A 1t & %

&
pol

~

B
o M

REALEF—MB_A1L®wEE B #%
B - BREFARGESE C XF =4 AR
L AT AR - FPHINZHERZER ARSI -
At iEE B AARBEMER —RILER A ®
FAMmEHE HARZRREE — Aty ERE B 2
bR FEZU 5 wth 2 NaOH KB R EAT - b sIL R EF
REBMERARFEBEAZREEAX MBI ALty E
RIFEBEMiadE BROERSH -
[R] 3]
i. FLERAR-MUASYEFLEZIETARABTHERE
ENRE 89 £ 9 A 25 B L At tR

T %
fe

(8NNEE MR F % 55199 3% &

BRE AL BB A BSRBCREKEL  REFZ
—RibwAF 0.1 g BER I0mlERABELAS » EAMKMS
it % & (microwave digestion equipment ; & Perkin Elmer />
A MEEH F2000, ) X 170°C RE 10 24844 % 15 —
Bk M B Y 0 4% W LR B E ® % #% 4 (inductive
coupling plasma spectrometer, f§ #% IPC ; & Agilent » 3 &
¥ AR A TS00CO)RHHZERZI VNS EATHAR -

ii. BB R A

R TERBRIEBGFRBTAESGRS BEATHE

R R oA
1. R4
(1) & B/%

21
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MEHRE-BEBEERAMHKRDE R J
(APPLIED MATERIALS, INC.)ff # & » & % A

AMAT/Mirra -

. H} B # (polishing pad)-& & P] " # (Rohm &

Haas) /> 3] f7 th &% » & 3% A4 CUP4410 -
AEALGE-d LB VNBEBRERTEBELEAR
2 8 (SEMICONDUCTOR MANUFACTURING
INTERNATIONAL CORP.) f # #% - B E A4
20000 A -

fiteerT a8 & Bl-a LB FPERABRERERE S
5 M 72 3 (SEMICONDUCTOR MANU-

FACTURING INTERNATIONAL CORP.)ff & #

B 2 3000 A -
BE&E-548 755"] Z [§ %(pattern)aa@(‘k/‘rﬁ
A T4 EE )’ &£ B Sematech 2 ) AT # i

P B E A 0.18pum; AR MK R ZEEE MM
AR Atde -

53K
B B (membrane pressure) 1.0~1.5 psi
#1 4% B #1 (initial pressure) 1.5~2.0 psi
F & 71 (down force pressure) 1.2~1.5 psi
A % (inner tube) #E & (vent)
4 35 3 B 5 (retaining ring) 1.8 psi
B F 4 #ig (platen speed) 70 rpm

22



1364451

2.

3.

# A # i (carrier speed) 74 rpm

B & 25°C

R R R 200 mL/min
BB

A LEZXHABRES N AE TR RLLESE  H
—FEa hE - R[tserTa & E REEELE®RITH
B R EBERHZLARB W EENEES 104
ZHER KATRAREHFEERAE  HBEK N —#
e [ b £ 8B &K F > 3 (Solid State Equipment
Corporation) 77 # & » M 3% % T Evergreen Model 10X ,]
BITREAMNFEAIE  EURAAKKIBEREL - RHEF &
ATUAT 4 -

FAE C
(1) MERE X XL BHHE DS (KLA-TENCOR) AT ¥ &

z # 3% & KLA-Tencor RS-75 z p B & @

(resistivity measurement system)Z- %] B & #f B A7 %

MraSEAARtETa R R MERALERK

B BEE > M o T RS KBS HNER R

fibse Bz mBRE -EF HAEREFRZR 1 54

FrERZEBEEA/mMInGE L AR IHABERER

£ 22 3000 A/min A EAERTH X2 HE > A1

Bz Bt B ik F 8 A R AR A
2) S EURBEE ' XA —BHAAE K &% KK [ Surface

Profiler » & £ B # & » 3] (KLA-TENCOR) A # # 2
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R 3% %A KLA-Tencor P-11) # B A A @ F 4% A &
ATRIE B EFUKRE 100 ym AR B F R &
B & b 4R 4 L — A B (barrier layer)Z 48 ¥ @ f4 15
o —MmT >  FHUMBEEGHMEAR M -
Q) BELEBELABHZIABRE " HA - AZBME

(Optical Microscopy, OM ; & Olympus 2 3 # & >
A3k A MXS0A/T)» 24 1500 B2 R A F 5 5 BE
ABELESHBE R &2 v K (center) - F 4% &
(edge) » P R B F % & X P 3% (middle) » £ %
ZMERBEABOEL  E o0k S BEBE(
UTFH#A "TOM B )RR B 23 AplT
o HA¥ B 2 FPEMBHIHBCELEE > KT
RzMEBERCHBEEMBEEZLIAETHIAOBRNEHE
R A Ry RBE 3 FEEAZIBERLEXR
226  RATHRZMBERELEREER -

EE S -k 3

i. 474 & Rl -

& THAWBEEILE I BRAERMNRK S ALy
BB A FHRABER THREABILA - FZREMBARXE TS E
BRI RERBIOUAZE_ AL TFXTEELS
s 132 2B F P4 SELRI 264 ppm > § 5 H)

+
o3

4 R £ 46 212.4 ppm
AT REFERBLERGZ £ BEL
RHBERZ AR BRTF—BAMmS — ASH #
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TR OEFRFABRRAENE LRI E  ETRAYE
ZHR LGS AERBRERTORRAR T 2472 -4
b8 BB & F , AR -

ii. B 3 H& -

BERG 1-4 B p 1-3 XL BERABERR 25
KELERBRARX T A A>T HRETAR  LF2ER
RRAETRG - B ZABREROERFHE - &R E
BE > —HFARRATR— - P ERSTRERKLAR
wTEE,ARE CTEAY S REAACTRFZAHE
Mk "TEELEAABELANERBRE, BN REFR A
THEE OM BE&R -TO, A THARAESHHZHELAZEE
& TEERRRIAMBEER(AALERERRBE):
FHEZ OM BB 3 A& T X, &7 %R &HHZKE
CHBIEZe  FHAMMECHBIEKB RSB AL
G ERBE) MMUHBZOMBWB 2AF A, 7%
REBHIREMBERZE  THHERREAEBMZHKB
BEERORZ(BHRZALEEAERABE)-
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435.\_.
B | Fhab | THp (B the|th&e | t&s
1 2 3 4 1 2 3
Zab® B R T SAESLEBEEMETABDMEEINLEBEHMNE
Z HH XERE FTABRERE
pH 1& 396 | 3.94 | 3.50 | 3.50 | 3.90 | 3.90 | 3.50
% |t =& 0.4 0.4 0.4 0.4 0.4 0.4 0.4
2 |7 & 0 0 0.1 0.1 0 0 0.1
E | RFEAT -8 0 0 0.2 0.2 0 0 0.2
(% )[1,2,3,4-T ¥ wm % & 0 0 0.025 | 0.025 0 0 0.025
o RETEREERMS 1500 | 1500 | 2000 | 2000 | 1500 [ 1500 | 2000
€ (ppm)
B &% (%) 1 2 3 3 ] 2 3
X H# =44 & (ppm) 600 600 600 600 600 600 600
BARLCAESE D) 3 3 3 3 3 3 3
¥ B 5 (psi) 2.0 2.0 2.0 2.0 2.0 2.0 2.0
F & 7 (psi) 1.5 1.5 1.5 1.5 | 1.5 1.5 1.5
47 B} B 3% % (A/min) 5746 | 6270 | 6840 | 6740 | 5641 | 6319 | 6806
.1t 42 ot B & & (A/min)| 6 9 25 16 15 20 121
3%:ifgf;€;?i 874 1045 752 774 1387 | 2055 | 1541
BX&E Pou g O AN O O X X X
@ ssuw| sar o | A o o x| x| x
ol E ¥ R 3w O JA O O X X X

UEk—Feh "% 5 &HE "Twth 4 B LB K

—RZERFBALBEF RS BB T -
[ LS BETERRZ HBHR]

(1)

Exas 12L& 1

LE®RE | MERRBITHAEBAOBERB A& R
HRAAEETVR FHER O RRFHRS > EHGHEY
X226  BMAAAMBEXIEBEELRBEMMRRKEE(TaN) AR A
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WBEMBmMELAKT SiO, B » sbBr kT T | AER
THRAKBLEEREABAERE  CHLERHE KK
FILERBABEROPE -

REBULLES | MERRETHABHANEELE X ®
 BRAELTOCR - HFEKRARTEHUE - EHMGBE
LEEEE  BATHES | ABRREEBLAAEIE
ELEAARILEERERERE

AREA—FHTZERS | SAEBH | SHBERRSG
HHBE BARKAABERRF(TRG | ZHERDLLEH
D flibéem B (T 1EAHLLEG 12 40% ) A
MEUBEBE(ERG 1EALEHF 12 63% )EFd Tk
Bll1EeBLEBH I AEEROBKR

GARNEHER > TRABETHRS | 2E2Bh% - ¥
RRAREERZHEF 1ES  MEEFESERGET K -

(2) FHpl2AmZLEH 2

UE®RE 2 ABRRETABEANBERA R ® £
EROMEBAEBHEEMEIZEe AL ABEIBEAEH®RE
BE(TaN) @AV HF#H B4 BELTHRY>R2mER B
TE4L -

REBEAtES 2 ABRRETABLOBEELIRA®
B RAESROBESRESTCEEE  BTLLLEE 2 HE
RREABREAZXBAMAEBXZBEESBA AL R LR R H
TORALE®RG 2ABRRBENLES 2 ERBLE R

>

R BEXEARERKEBEHRE -
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ARE—FHATFTZIE®RSE 2 BLLEH 2 ERERRH
hRBE BARAAERR(TRM 2 R KLEH 2 D
F) - Ribemm Bk R (FHp 2 EALLEF 2 2 45% ) K
RESVURBE(E®RSG 2 #£ALEE 2 2 5085% )& F &
BBl 2 A RFAHER -

KAEREHER TABERS 2 2¥#Bhx #NE
RAFEAZLES 2 MEABLSAERGE KR -

3) FTHhHI3I-4mLEH 3

MEHB 34 ABRREBETHABHZONBELHA &A@
EROMBHEBESRAZIEZSE  BATHEIEBHZEZLAE SR
ME(TaN) B AAKBEARABEMEL KT SiOy B » sk &
TERG 34 THXBLBRELBANMEERE K BELAE
ERAERHY MEBRILLEARABRRROBE -

BRBULLES 3 AEBELARETHAEARAVBELBA ARG
 BRAELSRAOBERESYCERZE BaALLBRG 3 HE
rFolEBEH 12 — K 2REZBELEAABEZIEELE
AARibseraBERBET BT He 34 AERRAHMN
bhgfl 3 PABLBEEZSAXIMEAERKBERE -

FRE—FHTFTZETRE 3 HbEp 3 EHERERY
BB BARAABRR(TRES 3 SALEH 3) &
ibbe s B E(EHp 3258 H 3 2 20.66% ) AR iF
GUFBREE(R®RG IERE 752 A/100um ey SHKE - #£5
thdfp) 32 48.80% )¥ @ FAREMFISRALEREHNIXK
- MEKE 4 T B Rt BEREE AR 3 & 13.22

X

S
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% - FHUBBERNA 774 A/J100um > Bk & ] 34 50.23
% c B E%RBG 4 LS T OHNERRALEARE -
BEMLER  TRABE®RE 34 2¥RHH - £&H
ERRRAEAILBHIES  MEAEAFLERHE KR -
BULEETHRAALBEHZIERT R > & F % b5 E
RemHEAEZXZERA A @ £F%ERRE &MKe TaN #
BRE -BHHOAAERE  RABRISFLUBER
A% OM BB ELRBATLEXZEETROIAA R RAYH
HELLEY O THREAXMBLAAB SGE LR ®GAE L R
tEEERRE -
METHGAERRAMBEZLBIH AR 4
RERERSGZ AR ERTF > RONAERRE TP
KOH K ZER #— & ¥ A2 NaOH K BAR R EITHERARE
MR EEB LY ER  HRBEMHRILE BT S
ABAZA A HARE RO AETLELLAHFT ALY
RERTHLEERBABERR  BRTHETLE oF E i
Bz SR AALARLEREREBEETEUIN LEALES R
YR ELBA T LI BENEAR BHLSBAMERIEY
TR
A LA o BAAFRAIBAETRAAME 0 §F
AR AL TR X A B F R ZHE > P ARLKAEATHEA
REOABARANEMEZMEGDEHBLREH > T
BABAEH ZEZHEARN
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[BXfERA]

B 1 XA-—E#BT-8E8 AN - BR_ALwHFF
B E R TFAME LAY MG BaEn T #E T THE
COLLOID CHEMISTRY OF SILICA—Developed from a
symposium sponsored by the Division of Colloid and Surface
Chemistry, at 200" National Meeting of the American
Chemistry Society, Washington, DC, August 26-31, 1990, %
24 B &y Figure 12 ;

® 2 &£ — OM RALHEERRBABKLIE RS
Bix@k SHBHZHHECLELE BTLRCEHEM
R AibiemEERE R
B 3 A% OM B RALHLLBARABELIEE
BB ERBR  SBHZIHEBEBLEIARZELE BT LREXRER
HE ik RitiemBR R E -
[E2aH4/5%ERA]
2
o

30



1364451

A PXEABE
ARARAMP—HRLELERBABELRR &5 — B -
—FEBERE - —AMENE RABE - KB EHAET B
‘ BT A B REELAHZ AT RABER T REaHRERTF
zZ S AEFARMBRERTHE—RERKRARE > 2 E L
B2 BESB AL A tiEmBEREE ERAKEE
AEBERELAMAER  BMEARAIGBAAOAHMARAIUR
RETEE XBIBBEBFLERZIETR XABFEAF
® "R\ —HILEBRBE FEALT XK RE—SHE—HERE
oWt -~ AAAB LA R HER T ZILERNA
BRREZGAAABELR T B Z KB EABED NS T
1t -
N> HAURARE
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t -~ mEALE
()ARHEAREZXBLFE( 3 ) H-
(DDAREABZAHHRBEERR

A RREHICERFE  FBTRERFFASHOCEK :
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4

l.

f\:o—;;,x\eaén*;“ 100 5 8 A ¥ % & 41 4 B & #4 K

—HEHABERAR LA CBE BRI AERZART

FzmBEEACERBAERR > LT
— B

— R @& A

—kMHEMNE S AR

AR EHRAETRHETABRE L2442
— R AL ® B R T -
RKEFPHFEHNEBRSE | Az b2 HBABERR £
oAk BEMBLE B RE - B - K K RN =
UEbth— 2B ALY ZHFz—@sbd -
KEFFEHNEEDS 2 A LERRABERR £
oA mMELAE R At E B o
KBEFHFEMNERSE 3 AL ERBABRER £
oAk @EMKE B RSB R E T
REFFEANELEAE 4 Azt RBAEER £
¥k BETMHAE B REEEBR M -
KEFTFHIANEEE | Az tERBABEER £
FoRE AR BERTFREGDFE BB RKERE

— B EBETREL  AIALTFAFRKEBETER
SR E %ﬁﬁ%@&gﬁﬁﬁﬁf%%%%ﬁﬁmﬁ
7 -
KEFPHEANEEDE | BAEICLERRABERR £
o RBEFE R ABR FXRLETH AL ER
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\eot \5*" R
4& 100 ppm M L o
8. ML FHEHMBEY 7 AMAZLLHEABE ERr 0 £
P UBE AR ER FXLEEN  FHLSER

416 200 ppm X E o
9.mﬁ$%$ﬂﬁ@%1@%ﬁzm%%mm@ﬁﬁ’%
pHE &2 A7 2~5 2 [ -
10X FEPHFHFEHNELBDE O BEmtzLERBAERER B
pHEZN# 3~4 20 -
IN.ERKBEFHFEMNGEBE | Al ztLBRBRABE LR A
v M EBARH B T8 X—8 0 8 RFHR

T
T8 ~2-FX-IET
A-2-gXT# - 2-C

%

pm
="

Z B~ 2-T % ¥
RAAHE ~3-FAAHEK ~23-=F K &K

o

1,234-Thh @w# 8 > asFzx—@a4 -

2. xBEFFEAHNEEE 1l Amd LS HBBAELER  H
PoOHRMAT 8% A8 T8 RFTET %
RTH -8 Gtk - 2-5ACH P& 1,234-TH
WKk R FEz—as

B RFEFHFEHNEB L 12BFmEAZCLERABRLER &
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- F > B RT 8 -

R EFFEHNEERF
TR BAT - -
THwiHhesz — @5

IS KB FHFEFHEE R

W RAEI
12ﬁ%izmﬁ%mmﬁtﬁ’

,kqag—r:—gii N ?ﬁ;ﬁi R 1)2:3,4—

o

1 AmEz B HmMAERR  H

b R BENB AR E TR @A KR YR

& E M A e
6. kEPHFEHNEE F

15 AmE 2@ BB EER  H

. PR omEMHBREETARGESLA -

17.%FEFFEHNEE R

1 Bzt LHBRFELER > &

A ANTIHBZImE @& - B e -

AfLH ~#HEH AEREFx-—8b -

18. K E ¥ # &4 & B F
— & & wl A e

19. R FE ¥ F & A EE R
P G gk B B AR

17 BmEz b EBBHAERR £

18 Emtiz S HRAERER  H
E AN FTomMmEARZIEHESA . RXH

Zoek v Z RR B - 1,2,3-Z 9% ~ 3-BRA-1,2,4-= 9% ~ 3-%

®
%
#%) X
BERF =4 A
200 BEFHFHEAHNEEZF

d o G e H BB
21 R BERHEHNEEZ
& 4 — a1t # -

“1,2,4-= o ~ 4-Br K -3- HK-124-=Z4 HK-5-5i80CERF
FoZ ook -5-% B -~ 3-BE R -1,2,4-= ok -5-% B -~ 1-

XA =% REALEZ—@b -
19 Bmit 2t ERBAERR £
R =% -

17 Bmil 2t EHMBHABERR &
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l,dgf— %A \’L] i S EA ‘%EI

R RBEPFHEMNGEBE 21 Amki it BAERER £
v ZEAILBAGEAEANAG T AAERZIHEA . B A1
B BL AR - sS4 - B LB - BEEY  RE% 2 —®=w

o

Ao

j@ )

V. REPHFEHNGBDE 22822 HRMAERRER A
o ZAILE KB ALLR -
24 —HALEHMRTFEALTE > 5T 54 8
(A) % — & B & — B REAF
(B) #h#¥ — B F#H # = Rbw o Bk T 21t £ % W 5
BREREGZGAAEMBER > EF  wF AL
MERFRAE-—fFBEMRAERETABARE
SR AUILERBABERRGHAEFER

BERAGBERBERABRLZAR T HhZIHRERE
B, A

C) RZILE2HBEMERERBZLBEAZIRBED NS
F b -
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