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A B 1% B AL 2 M M 89 F 42 1t (planarization) A # & A
SHM(CMP) A+ FEMARF -2 BB AEAXAAS
A HE -

AELEULEEHOLRALHBA  FHES S AF LM
ARG REELAFEIMAR - FEH o FERER
AMRETRE IHREHRTE - k4 Aﬁm&&z%
N4 B BRa2RAELNTRAGFTUR > FHTHE - &
ARECBEEFEZI L RBREMEALTHIER AR
#E o iﬁ}ﬁ%ﬁ?#ﬁiééﬁé%ﬁﬁké% MALTRR
F oo

CMP## — R EHM AL RRKLEBERFTZIHFE > AH
At RBELEGMAA KRR ELEAS 2B R EE
AL RBHOSRE CMPEBR TEaREEFTLBE R
TR VRBRERNLS2BREEIZ IR R IUT - O
(mmmyﬁwmm%HZﬁ4’ﬁ@CMRﬁ¥X'-%%%
FeB#BER - BEUT LR FHRE -

RHEEPO VI3 42 R A B EH — A asH#HCMPH M
A ERNRBRLE AR SUTF o

— W AE LM ELCMPH MBS R VY ERKRBR 2B > F
B mCMPH M & BROBBRAEAKR S -

ii%;‘éﬂ)&]%%wy‘téﬂf-\%’iﬁfﬁ"éﬁﬂflz‘%éwkéﬂé\%’Iﬂ
bkt bH R —MAL _FH A THEHAE - FEH
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£ 5 A A

— BB EENHBERGELEBGRESY > RMAE
LB L ALEmAEROTHAEAEREERKAEANELR
IRBRERBA S EARBEREODARENOTHERLELER
i H B RARBERBRERFELE

HETFEL2EFATH e R AN ELEH LEH -
REoEHH -—RRBEGAE R FHAMRMA R G L
BMEERBEAAB LY AGRS  RE-LHMH - REFTKR
o -—BHRTFTREEFLAAANASETFRGELA &
HEMHEHRGERBER -

WS — LB RaEWH e — K RE
(sulfanate) F @ EF W& » 22 V6m B T4 F A
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B LR BEY - FREAXTHR MKBERARALFBR TR
Fl o CMP# Ml £5.04 T pHTFTHAILH A X HE LB
BT c BOBEMLBET  FAHBLEES T HEILEE S
WMWAFZI LB BRBEITITREHNLBEE -

Wk EASHASS50%E5,000 ppm W 4 #H o B AEBTA(K #
ZA)RTTA(F RZ )R A REHF - L A 63 H Al
Hl-f2 R KH =% N-(IHX# =Zok-1-F £)F & iz >
3,5- = F Kwmbok v ook v 4R mbok > 3B K -5-K Kb
ok o 3-Be A -4-wmbek BF 0 1-F HKekok o KK QTSZ
ol Bl XA =k (BTA)E — 2 B A E&LRMA
MBI EE PloBEER2BARR - WHAHHAR
KB ELEGESRERE LB & T -

Kirab e —HRBESY > WmACMPHMEBZIH K
R MERABRREHH B ARBMN 0Bl T B H
2B LEREHE - WMARBEARETEIFNELES 0
CMPH R AmEk#H#RERBRALE -

KB EMAERARBEZBEREOY R EZRAR ST FTER
L% EALR  #HEHEICMPARL T R EAE T 7 BEK
BER-Y ¥ 32 ,

kA ey L — B fﬁﬁﬁ‘ﬁﬂi 3% & & tb 2 Ak B
i o BRES —BLBH > A AO0II%EI%NEEY B AA L
FhHE - BEERETLELSAACMPH L F E8 L o
fit® & RS 0 RS BB BmILE® 0 A
& > AL R AR LR S ERESY o K
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BHALBER O kA bhHhIBZ - BHBRSHYH
BN EBARE HAMARLEEFT LB LEWmE T KD
®FhE B AABERNELEBERERLRE AR SEXS
MEREEHEUWTLIEEL -

Kitka b — BB 42— 2BE a4 HER G E %R
s RMAEFTLBLE ALk mAEROATAIE
NEERVERNLBRBE R ELBBEEpHAER
BAERBEERTHRAOABRREDRMS A -

RaEMHZFAEE LG EEDRMHHDRELERFK
k@ taMORkEaRN)  RE-—FTH  —RaFhFas
—BBRFEARGELBAFTAAGHRTFERGERE £ 4
FAFHREHFRGEMRA -

S — L8 —RaFMBoer -2 EFBRER
Fxo FHREERE  HABAASYWRNEEEREN SR
BFARAREYRILKEE TR °

RES — BBy —ReaFhiliBABRmER -
MABS I EEHL0.1-5%EET B L BAMRRE R
REENE - AR L BARGHRBERGERH B LB F
EhM TR AAMRAELE —A2-16RTHAEAKE -
—fEAERGERB G TR S d AR & E M A
bFR R o FlREAEA T B M
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BRubikaABLashn BandHaRasndn
EHRK -EFELBRBRHEEK AR AENELESEAKK ™
ThHRHE  2BBEEH ARG ERFRED R MBS
BT BA LA TAEBKAR S EREBERKRE o
RABRO M BREMO T HIARELBE SR HE ARG E
MBRBREMHFBRZES - it IR EBEFTL2BERBRER
b PHUTHRRY - ®mAL EKSHFEERKELRB
2 & EHCMPH EH MKk Fimi o F-ALHER
— kB FEMBANEAGECMPE S ML F EH AR L
mEEERD

By BTAEBE W # B Tk 2 BRA—BTARZ S T B
B 50 FRERMERGERE - WA B HEHAARGE
MR O RFRMERD > BB ERafril R
b RM AL —BTAS ALK - 85 & T HMBRBTAM AL
B mEEA T H%E B EBTAZ ALK -
MAEAHTHopHEH B HwhkHE TLHRE M
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#3¥ 5 F ¥ 4#20,000£1,500,00085 % & F 60 5 8 B 52

BH» TERAGPC(RB R EER >ATHA )R & - # & KM
HlesREB > TEBRIARREGY - RHFABRS
MEEALZRAREZIRS#HAX BT tahmBBRERE

At 48 RATtah — R BAKENBEBAELAKRY
AR -BEFREHZRBLI-68R T A AHEK K
REeAHE  ETHBR  THERIHLAKE HEFR
o _ BB O LHBEF 24-8RETF > A BERRK
HEREF FHE KRB RRE REFARIH-HK
B o

A AR OFER(FTR)AHFBRAEY S T ¥ 420,000
% 150,000 » # 125,000 % 75,000 » & 425,000 % 40,000 °
SRBEEHA>TFER(FR)AFBENB R AARL LA
#l - WEFR(FR)AHSZRIB SRS YH T A20,000%
100,000 » $£1£20,000 £ 40,000 4 > FE K E ¥ » F
R(FP X))@ H B H — #200,000% 1,500,000 > & £ 150,000
Z2300,0008 ¥ 2 T EXSHBR(FR)AHK —LRE -
BEH > T ER(FR)AHBEHSEY > TFER(FEA)A
B EZTHESI0: 1E1 10 &£#44: 1214 %
H2:1E1:2

—AHEH S —HHH>TEH30,000RAHBERE—KHY
2 FE#4250,000 R AHEAL 1 EF -

XA R(FPRE)AHFBE ERAFBRIREGLXET
WEHOREY  RE-—ERGATEB R T A LEBRERY
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WL kb HALCRHABENERD R
BY o AP HEBAGES-TS%EETHRLSY - — @ E
@%H’)ﬁ%&ﬁﬁ%m&iiTﬁﬁ%z%%%;
(F&)&HEBR XLHREWILHAFBERYESY
(FPR)ABBEREE(AHFBRILETHRIER R - F -
B AFBRRETHERIREARZIRAY S ARAER
RRA-BRF -#HE REX - KAE - AKE KR K
A BEREARSIAPRPER _HZBAE - (FTRA)AHEEFR
REBRKOLILH S BERZIREAGY  2RARELHETR
B LR A AT H Aakw - THET R EE
e s CHRARTARER - THRER_ALABRIREY
%Mﬁ%ﬁﬁ%‘%T%‘ﬁ%dmwﬁﬁ%%ﬁﬁﬁﬁ
WRERHE-—TRAPER _LZBZIREOY  CHEBBERT
HERERBEBELABER LA AL RTHE - RLHF - =
RLHRLHE R A FRRETHBEA - FTRRER A
B R &M %%Nﬁum%ﬁ%z&%@ﬁ%&%sﬁ
— TR ELBELARBRRRETHBEOR G F T — -
X—AEH b — kAo HmARERIREGY Bl
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Ao ERHEA(, )

6y F & A% & © £ 200042 A 88 48 F Roberts ¥ = £ B % #
6,022,268 ) A it o9 & B % ; £ 19962 A 6 A A7 4 Cook ¥
£ B &£ 45,489,233 F Ff il 4 0 b4 F 2 #6 5£ # 5 Rodel Inc.
MARERLSUBA"THEW RO R ABEAT I AEL

CRARKERBHECHAHABRAEREMGREY
k # (Rodel Inc. 22 “POLITEX” & “IC1010”.% F Ff & X &
HFHA) —HLBRETHAEEHORERSIWAETHE
ELEHEM RERMUS XD BH TR LHHER
(@ A b #A % A Rodel Inc. TR L“MH"FTFH E): A% B #H
HAAR LuEmIfiniasiresiatrsESY
A E#Hz — 4

ATERRAREN - 2HRHBBFT RS HETID
H2EFE FREAREFT ST EHARBREE A
Z o

T 1

HEATHALEESY :

HEibtadth

MEBRTH A E-—REFRBELASGH 034 XKiF =
0 0227 A RE 036 RETHE R A HHBRM » 9.0
BRI AENREBETFRERAALSHBEFEZL00H - £
THERGOBRMSE - EH 5 FE30,000KETHK
—H3¥5 FE250,0000 R ETHEKZS50:50R &M -

Wk E A H1(025% R @ EM A )-SR LB 4ES Y
Bl o M dt 4 B8 4 4 4 3% R “Bio-terge”PAS-8s( /k & 4 &
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A~ BERHEA( 0 )

4 37.8% % ¥ & Northfield, IL, Stepan Co.# #) ¥ Ix &% & 44
FaEREB)ERLT025% R G EHB ML -
MH A m2(0.50% R &@ & M & )-8 A L # BB 44 48

B MR B # “Bio-terge”PAS-8s i # B 4 4 # 4% K 2
0.50% R @EMAZIMA ALY -

WkEEWI(0TS%REEMRR)- A LHBashH
Bl > R Z # “Bio-terge”PAS-8s L ¥ B 4 & 4 £ & S
0.75% R & EMHH WA EE4Y -

WA EEWA(1.00% R EEHEH)- A EHEBAS WA
Bl » M #BR E $H “Bio-terge”PAS-8sHL ¥ B 4 4 M £ & 4
1.00% R \@EMRHZ A ESY -
BEHEEAH G HBRFANREXR

Frlad h -— R ®h KA A200 mmE £ T H
@ o

# B # -IC 1000 XY/SP# - Rodel Inc. # » # X @ #
XY ' M3 F¥rA21 -

¥ 8 B £ -Applied Materials Miradtt 5% # -

RMEHH LECDEREE - BlE2HA LA THEMSARERE
REMBKANEEEZHE -

AU LR B L S A TS EMA
MAEATR2HEERFMARDFOCDEREA L RAZAB KR F

@1 F A &S psi(351.5 g/cm?)

R AL % Z-93 rpm

H Mk AE-87 rpm
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ﬁ_‘ﬁ‘ﬂﬂﬁéﬂf]( 11 )

3 # A $-250 ml/min -

tkm —adhARARAEFTATEBALESENL-4& 5
ME - F-—WMELAEGHWZIHERBTHATARL AKXRTRE
AHAEARBE LEQ W Rt

10-Z 2% % AREASBEARLAEALA L DA
BEREERACBRBERTGT(FIA LI RAAAARESRA
ZHEHA) -

V- KA B HARNETERALEARBRTA(RAHAAE X
m A AABRIER) BAEBSRERAAFT (Mo i s
Rt sk ET A L8 (slivers) £ &) -

S-RAUANBERAEEKZIFAE  FTEAALZLZEMRERRE L

T-AERBFTABTARAF - ARFLERAF > 45
A

g LRAE A ERATHIE LGB AR K
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* 1

3 41 o4 B % RE LG
Y

H BB oth e 4100 9
(0% 5 & 7% P )

#.4#No.1 4300 9
(0.25% R & & M Al)

845-#No.2 4800 9
(0.50% R & 7% 42

484-4No.3 5200 7
(0.75% R & 7& M)

445 No.4 4700 7

(1.0%R & % M Al)

AELERBAEABBRER I MR G ERB AL w4
0.50%F mEMBG2R B YR ARAETRAB R FiETH
AESR LR HEH -

FEERA AT T RS

KB BH-—RL®ZEHFAE LR H H Sematech 931
E o

KB %-EXRA -

R % A T A -Applied Materials Mira#tt & # -

mARHBHELEASY AR THESHMEELE SN
& # A8 A

@ T /1 &5 psi (351.5 g/em?)

R ik Z-93 rpm
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&~ BHEAE( 3 )

H AR AZ-87 rpm

# # % # -250 ml/min

MAARBELBFHMAE  BRIESTAHAEEZI psi (210.9
glom’) A Bl £ B B A M LM E R F(FHRGHE AL
) EABLARBLBRFALEFALEL RHEALE —
kS R

mhFABERRYUMBE —Tencor PISHEALAE - 24

S AT NI00 um& 0 RS A FHRLI00 umbE (B B A F

g FR) EBE/RALFEENO(FELAFELY
174)100 um# -~ L &3 & F A B A4 T AN EZ
HFoEAEMI-4ib L  ERABLSHHRERREAAT
F A

%2

LS WF WF $ W%

#5348 &4 1650 A° 1800 A° 1500 A°
(0% & 7% 1 )

miil 1350 A° 1350 A° 1300 A°
(0.25% & 7% P &)

moih2 1550 A° 1350 A° 1300 A°
(0.50% 5% & 7& M &)

o3 2000 A° 1350 A° 1050 A°
(0.75% 5% & 7% 14 1)

444 900 A° 1150 A° 900 A°
(1.00% R & 7% 14 %))

A®-3%
AEHEREAB A AEH ARG ELE T w5 6 EA LY
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FRWT XMW@ -
T #2

EhHBRAASHSATAIZIHBM LA S HHE
MRETHERSCOBRERS —F - LB ESH6 - TH
8& A m0.5% ~ 0.75% % 1.00%¢8 ¥ix ity Bt - & — g
ABEHMATHIMARRAERARREMIKEAZASLR £
RARAGUR - SRATHIAAG - A5H620.5% K
BEMEBMIABREREAT A LSCHTHRHISGHEERG
EREERT R FRYRE -

T #3

AREFlIHBasdp e mmtadmWA-E o HAS00
ppmX K # ==k - AL b F e R & sy “Klebosol”(F
BEFRDI2 nmZ HF B B H)HE “Bio-terge”( ¥ & & B
) o WAk ESMWASL 1% “Klebosol”(12 nm)# 0% “Bio-
terge” o # K& A & H B 4 0% “Klebosol” # 0.20% “Bio-
terge” o # KX 4 & #H C & 0% “Klebosol” # 0.5% “Bio-
terge” o W K A & H D 4 1.0% “Klebosol” # 0.10% “Bio-
terge” ° # KX & M E 42 1% “Klebosol” # 0.5% “Bio-
terge” o

MABEHA-EATHINHABFARRABBR X - &
RERAMNKS -
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A~ BRFEA (s )
%3
W e e “Klebosol” “Bio-terge” A R F
(12nm) (3R/5-4%)
A 1% 0.0% 159
B 0% 0.20% 1500
C 0% 0.50% 1700
D 1% 0.10% 2734
E 1% 0.50% 3230

T 4 “Bio-terge” R @ F M A A S WAHAH KR E 159
A/min% # “Klebosol” & % B #H 2 5 A - @4 HBRC S
“Bio-terge” X & & M # 12 R 4 “Klebosol” # # » X A H &
RERNF - BESHDHEE 4 “Klebosol” i 3 L “Bio-terge” F
BELH - FHETRASCHYBACHR K FAH B £ K &
“Klebosol”#% #& & B # > H “Bio-terge” 4 3 A H B £ &
KB ELEEYL -

T ¥l 4

AEF3IHERARLASHA-ELHLL@asWHWF-T X
.16 58 B # KB T 413 A7 A “Klebosol” B4 - k@ & 4 F
e 1% 1t 48 B # #10% “Bio-terge” » # £ A 5 WG4 0% &
1t 48 B # 81 0.20% “Bio-terge” » # K& 44 &4 H 2 0% & 1t 4
B F #0.5% “Bio-terge” - Mt A & HI121.0% & 1t 48 B #
#.0.10% “Bio-terge” - # X 4 & W] 42 1% & 1t 43 & # st

0.5% “Bio-terge” °
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WS HF-TAERIFREEFRXBEBRER - &R E

R K4 -
%4
K484 1k 48 B+ “Bio-terge” ARSI E
(%/%-4%)
F 1% 0.0% 75
G 0% 0.20% 1500
H 0% 0.50% 1700
I 1% 0.10% 4474
J 1% 0.50% 4606

5 MFT 4 “Bio-terge” R @ & 4 + 75 A/minz 4
HHRE BEAIALEMEAFEEHN - 44 4HGHRHS “Bio-
terge” R@EMBE RS RILEBEHEAALABL 2 R -
BeMmIRT&k S A1 ss B H R “Bio-terge” R & & M4 # A T
REbHCRHEKAB R R RHER L ALk AL E
# 0 @ “Bio-terge” R E R AB R E T A A EH L B AYy -
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w9 b YR (R B

HEETFHH>FE4420,00081,500,000% % 5 5 1& # 4
TEXIREGNW TP AEBRERNIR S HBEY
(b)1-15% & & tt & 1L #| >
()X %33.0%EF ¥tk B8 F -
(d)50-5,000 ppm( & & & 15 F 1> £ ) 6y M 3 & >
()X %3 0%E B ZLEH » #wBARK &
(£)0.1-5.0%F T b oy — R A MREE R g -

()~ ABEREY  HoeREWTHPHZBREMR X

EXBABHE (BAZILH

(@)  acarboxylic acid polymer comprising polymcrized unsaturated
carboxylic acid monomers having a number average molecular weight of about 20,000
to 1,500,000 or blends of high and low number average molecular weight polymers of
polymerized unsaturated carboxylic acid monomers,

%) 1 to 15% by weight of an oxidizing agent,

(c) up to 3.0% by weight of abrasive particles,

(d)  50-5,000 ppm (parts per million) of an inhibitor,

©) up to 3.0% by weight of a complexing agent, such as, malic acid, and

(®  0.1to5.0% by weight of an alkali organic sulfonate surfactant.

- 3-

4&{4&.{:‘:){}“ it b BB RAEE(CNS) AL (210 X 2972 %)



584658

% 091107445 s & A P H K
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20,000% 1,500,000k R Ao Fdam AR EM I S HKKS
>FERGMABZRY

(b)1-15% € % tb = &AL # -

(c)& %3.0%F by EHET

(d)50-5,000 ppm (& & % & X & &) & &k ¥ #] &

()& $3.0%EBH LS H R RK » H
(£)0.1-5.0%F B 2 R & & W # -
REAEAOMELASHER LB ARHE Ltk
P HBEHEARMAAATRZILEUI A ERESAREF
BB 54 EERVAAAEROUT - LA EHE
FEFRTFEAGIAMELTAFIARELCRE -
kbt —kiabsd o AS0XTagpH&KEEPH
28342 £ ApH 2.8%3.8°
Whmbme1-15%EFT X A H - ApHAL 5085 4
2B ALE BTALHLZBAMCE  HBEBLHER
b7 > BBl BHEBRB%k BHRBBLBR
Bt it AREABMBYE - B AL EHMSHS5-10%
FEHZARALE KM ELASHALSHI%NEFTHB AL
f 4 B H -
MAMEZELE3.0%EE 0 KA0.1-1.0%FE T & & H
P40 £ US 5,391,258 BT A2BALARA R —BEREEZ
KB dBEsALBOALIKE- A - -ZBAALEAW
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POLISHING COMPOSITION HAVING A

XXBEAHE (BRALH
SURFACTANT

A polishing composition for polishing a semiconductor substrate comprises an
aqueous composition having a pH under 5.0,

(a) a carboxylic acid polymer comprising polymerizcd unsaturated
carboxylic acid monomers having a number average molecular weight of about 20,000
to 1,500,000 '

(b) 1 to 15% by weight of an oxidizing agent,

(©) 50-5,000 ppm (parts per million) of a corrosion inhibitor,

(d)  up to 3.0% by weight of a complexing agent, and

(¢) 0.1 to 5.0% by weight of a surfactant.

This invention is directed to a polishing composition uscd for the chemical
mechanical polishing of semiconductor wafers having a copper metal circuit. The

composition has a pH of under 5.0 and comprises
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