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A method for chemical mechanical polishing of a substrate is provided, comprising: providing a
substrate, wherein the substrate comprises polysilicon, silicon oxide and silicon nitride; providing a chemical
mechanical polishing composition, comprising, as initial components: water;, an abrasive; an alkyl aryl
polyether sulfonate compound, wherein the alkyl aryl polyether sulfonate compound has a hydrophobic
portion having an alkyl group bound to an aryl ring and a nonionic acyclic hydrophilic portion having 4 to

100 carbon atoms; and a substance according to formula I
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wherein each of Rl | R2 R3 R* R3 RO and R is a bridging group having a formula -(CH, ), -,
wherein nis an integer selected from 1 to 10; providing a chemical mechanical polishing pad with a polishing
surface; moving the polishing surface relative to the substrate; dispensing the chemical mechanical polishing
composition onto the polishing surface; and, abrading at least a portion of the substrate to polish the substrate;
wherein at least some of the polysilicon is removed from the substrate; and, wherein at least some of the

silicon oxide and silicon nitride is removed from the substrate.
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A method for chemical mechanical polishing of a substrate is provided, comprising:
providing a substrate, wherein the substrate comprises polysilicon, silicon oxide and silicon
nitride; providing a chemical mechanical polishing composition, comprising, as initial
components: water; an abrasive; an alkyl aryl polyether sulfonate compound, wherein the
alkyl aryl polyether sulfonate compound has a hydrophobic portion having an alkyl group
bound to an aryl ring and a nonionic acyclic hydrophilic portion having 4 to 100 carbon

atoms; and a substance according to formula I

o) HO
\\P _OH \P O
o~ \R6 o~ \R4
o) N\/ /R]—N\/ I
\P\ R?>—N R>——P——OH
/ o \,
HO R OH
HO\P/
/ o
HO ' D

wherein each of R, R%, R3, R, R, R® and R’ is a bridging group having a formula -(CHz)u-,
wherein n is an integer selected from 1 to 10; providing a chemical mechanical polishing pad
with a polishing surface; moving the polishing surface relative to the substrate; dispensing the
chemical mechanical polishing composition onto the polishing surface; and, abrading at least
a portion of the substrate to polish the substrate; wherein at least some of the polysilicon is
removed from the substrate; and, wherein at least some of the silicon oxide and silicon nitride

is removed from the substrate.
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/A)*100)) » TR T HFEXIABKAF TR ES S B
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RAAILHAILTZED —F B FHE H30%:
FAES 20%; F&4AES 10%(KE > BrrgFag=((C-0Ox
BEHME)/CO*100 EF CAHRA/ pHERTZINRERAZ
FikPRERZAAAREX | xHhFabtAAS
ARBpB BT ACERRAEARYDH ALY XA
L BLRE;CCAHAERTHLCERBAB AR T A
SRR AFAERRBBEBLOMARER | xHE x4
AR EHTREFORCT RAALTHERRER) N FH
Bl FAZABGEHTRESR

BAiEW > RNAFAZILERBABT T #HFaad
ARBEX | 2 iabERIRASTEARREBRBILED
MIALL B BAB AR ERZRHENRILHEHRREZ R
I BRRELAENERTARALEREXN | XHET24H
MEAESETESZAHYNRILTERREZ AL B IRER
o BRABRERX [ LYW EMARBERAZF KM
ERZACLBBABARY T BRI AHEA R A
fezy #% ik B4R 14> 50% F 44> T75%; & 4> 100%CHF 8P >
Bk ERA=((r-r)/r)*100)) s £ F ro BERA S HH
REX | 2 fattAzrAS AR AR ALY
ABERAZ LB AB AR ERFZI(RILyHHREER/R
I E) AR AP r AR T ZILEHRBHE
MAMALSERER | xHE22HBRIGKHETERS
(Rt BHRABAE/RILTBRRE) RN FTHA FTHLZ
HREE#HTRES -
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Bl AEAIILERBABFET R UARE L
R BRI BERZRFESL> 500 A/ 814> 800 A/o
48 0 42 1,000 A/m4g 0 &> 1,200 A/o48 > o E
B FTHREZABEGTRES S AL AHENIELE S
L BRRFEFWLOIP R ZHBHRRE LT
BB ZBREEIA>S ]l BRAE26:1 E4E>T: 1]
WP ERBPHEZIHABGKATRAEZE S AERALEYH
] Rz BhREEEL(TF > Rt ZHBRE
® R IR ESIBRRE)A225]1 &#4E24015 £
2001 N FRFAFHFEZIABEGTRES -
B4 AEAICZERBABF EATRAURAEAL
R BRI BREE B> 500 A/o4E > #4E> 1,000 A/
S4E 0 BAE> 1,200 A/ 548 0 N F k] b VK 2 A B 4
HTRAEL Rt BHENFEER S LT IBERREERERE
R (FBP > Rt 2B E FEBSE LT ZIHBHRRE)
‘ Be51 1 A28 10 BAE210: 1 R EmH b HL
ZHEBEHEHETRES  RRAREILZBHNEHR S LHFTZH
RERFEFL(IF A IBBRRE GBS EFZH
R E)AE> 201 B4E250:1; 24>260:1 A E
B PHAEZHABEGTRES -
| B4gW  AEAICLERBRAB T X TRARAEL
R BRI BRREA> 500 A/54 > &4 800 A/%
48 > 42> 1,000 A/o4 0 &4E2 1,200 A/ 4 16w
MENFGH L ETIBHRBRFEEL(FP Rty H
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BRE IS LZIHEHRE)ASI ] BME2611"
A>Tl AR REREB S EFZHHREEE
BLLOFEF Rt 2 BBE % BB S AT IBHRRE)
H>25:1; &#4>240:1; E42>50:1; R HHRE
B> 500 A/548 0 44> 1,000 A/ns > 24> 1,200 A/
nhE s AlbwRHNIEREM S S 2B R REFLGE
Bp o bz BBt E LM S ETZIBHREF )
B>5: 1 &4>8:1> B4>10:1; XA A/ aEn
B S ERZBHREERZFLONER Rty X HHRiRFE
RS R Z SRR E)AE2201 8425001 24260
1) oA EHRBPFPHEZABESTRES

BAW > ABRHAZACRRRAES LR R/ ALY
BRI NS G2 EERERBEFIE » BHR)
(REp AN ETIBRRERAZS ALY AR
R EZERRE N ETRATHEZHBE4TAE
%‘)°%$%‘Bﬂz4bﬁ%ﬁiﬁﬁ@ﬁ%ﬁﬁﬁfﬁ Z At 2 BT B
ERMFTAEEIRASATRABRBLEDEAREN ] X
MEHETEFUAR ﬁﬁﬁ&&&ﬁﬂk&ié& #
2 HhREz S EYBLREE ARAABALLTBENA
Ibay Z Mk R o

AERZ AL BRI B F A 2SR A
B4 4B AR IR N 4% B B # R /) (nominal polishing pad
pressure)s 3 & 35 F t4 (kPa) F 4& 4 sk & T A& ° Z 1K 45
AELRRDEORRINBRAEBCFEFRRZIABHIBRAE
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‘ B BERAMMEEHNGRMBZESE -
HATEERGFPHF BT ATAIKTEALES -
[(Fot 1] IEZBRBTEARY
ARz b2 M B At (CMPCO&RN & 1 ¥Rt
Z LB MEMABARY A GBI ARY 0 G RAN
AERAMERZIRETZIA

% 1
b A e
PETEEER R1lzmgt | wEm |
o CMPC| & 8 1t & 4% % # pH
(W% (wt%) (wt%)
0
A - — 12 2.5
1 0.01 | 0.1 10 2.5
9 0.02 0.1 10 2.5
3 0.01 —- 10 2.5

| "THERBTAERIRAS AR RGHR B O M BRE
® X

CH3 H3C
H;C—C—C——C— 0—+CH,CH,0F— CH,CH,SO;M
X

| | F

CH, CH,

EHy > x8B 2 L&A MA Na(E M3 A The Dow Chemical
Company B & = Triton® X200) -

"Rz X 2 E A WA RIE(FTAB) -
ME A P AR R 25 B Bl A Klebosol® PL1598B25 /8 42
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—&.1tw (& AZ Electronic Materials #3i > B The Dow
Chemical Company % 4% ) °
mm Rz pl 444k A HNOs & KOH ke it & H A& 2 -
[Faefp] 2] #F AR

4 A 200 mm 8 & & B (blanket wafer)B3X %k 1 + 44
Mz LR BRABARMA- IR 2 FAEAZEEERS
(MDTEOS " E & B > B)SINeNERKBAA(COFEKEM S &
NrELKAREADM&HE S L&Y NTELHE - £ A Applied
Materials Mirra® CMP s & & » A& A & 2 BB F 8L &5
HERREZEAST T T &8s 9 &4 T % (subpad) (75
B » B Rohm and Haas Electronic Materials CMP Inc.
BEx ICIOI0™ B RIZHABRRABZTRATZIE
FEraLH ZEBRTHEABELHCARSGMTESH
B RDHERBPHAERZIABSELEGORE  FERE
BE >4 938 (ron) s RBREA 8T rpns AENH AR
% 200 mL/ %4 s AR TRAA 20.7T kPa- &—H B T &=
ZHHREANER 2 PRYE - EEZEBRRRGAAE
ZHMAZHBHBEREEFEMF - AHM T HEBRRE
14 B 8 KLA-Tencor 8 B z SpectraFX 200 AL 4B E
EAKTURAE -
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% 100108481 HLEH FHE
103438 14 BHEEHLE

& 2
CHPC TEOS # & ig % S13Ns FEaMEZERW &AWV EY
(A7 % 48) (A7 48) (A/osg). | (A/os2)
A 1296 1412 649 223
1 1452 1013 213 55
2 1228 975 122 19

[F & 3] =B Bl

%A 200mm £ F & B AR K 1 F 8l 2 LERBAE
wath AR X & E AR A ATENS /- & & B (B) SisN
NEHBAROFEEHMZEYNTLHE - 8 6EC A2
Strasbaugh nSpire™ CMP 2 4 & AWM EF E > UEH 6
TRBETHRERAERRRRARBETHREZF&RTROF
BF » B Rohm and Haas Electronic Materials CMP Inc.
EE ICI0I0™ MER )X MmBERRABLETRG FZ 2
HHFLEE ZBRBRTHREABEGSARGD T EEH
Mo RENETRFIFAERZIMBEFGOE  FERE
A 93 rpm; BB E A 8T rpn: HENT AR S 200 nL/
N4 AR TRANAE20.TkPa- H—HEFTHRZIBHRRF
B iRIFTRHE - ELETZAEBLRELAABIANRZIE
MEEENERSF - BHEM T ZEBLRREALMER B
KLA-Tencor 8 B = SpectraFX 200 A 2 S B E € 4 4 F L

Bl E -

95155-Al

(#i£R)
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% 3
CHPC TEOS # Fr i& % S1sNs RS EY
(A/ o 48) (A/ %5 48) (A7 % 48)
3 812 1588 248

[B X ERA]

'iﬁ;‘ o]
[ 255k 50A)
'@‘@i&‘ o]
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% 100108481 £ R A B/ E
104 %4 821 8547

+~ FHEREER -
1. —#HANARIILELHBBABS T X 045
REAR EF ZEARLS S HY - AL ARA

L&y

REICLEBBRABE AR 5T HEHEARLLA
Sk RRER AT EA T REEBEB/LSW o HP o
% BT AR BEBEBILoMBERE TR

/\I ~<CHZCHZO>— CH,CH,SO;M

EY RGBoX48Coln Xk  x A 2Z28 AAMAE
Bea H-Na-K~Li AR NHerramz8a RARERX I
ZHE

HO D

£+ R-RR-R"RRAER %M@ A LE X-(CH)o-

zZHBEEA EY nhEAELIZ 1088
REBLAAB LR GIILERBRAER
RMENZARSGZAERD
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95155-B1
(B EL)

BZILZBRAB AR A

% 100108481 ZEAPHE
104 44 821 B E%2#H

TEZHE k&L

N
;&
pol
=
g
R
?ﬂw
o
N
m
;\.&

wrw
)

w &%

W FEHMERS 1AMz hE L ¥ Z2HRR
HEARMRERAACT RS GBI BHRRFEFL A2
i1

WY FEAMNBEBLE 2EAEIFE AT A FERE
AR 3E REREAE BT H  LEHHS
Baghiiirs 200 nl/ 048 X TR A I psiz
200 mm A E A E > ZALERBAB AR ERALY
#BhirEA>S0A/ 8 UREP  ZILEBBHE
RGOS ERASYTEN MBI RIETFRERER XU
RERBmFEEBEIZAZIFRD TR -

W HEANEBA L IFEAEZFTE LT
WS EHEY AR H P
RAAEGEHN S BT IHBRARREFLA2H!

W HEMNEERE 3EAEXFE RHY % &AL
GBS R AR EP IR E AR ER
a1t sy MR RREFELA2 101
WwHFHEMNERAE Bz hE B F  ZALERR
HREBEARVBERALY AL GBI BHRRFEFL A2

B Lo
ZILZE BT E ARkt B

g 7 %
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% 100108481 LB A DHE
1044 4821 845 E%E

5:1-

T P HFHARAECAMLZF & AP NEERE

HEom 38 BBEREAESEETH  LEBRMNA
BagthiiigAs 200 nl/ 54 > 2B TR AN A 3 psi =
200 mm B # L ZILEBRBAB AR E R ALY
Bk EAE>H00A/ 04 RAE P ZALLBEBHE
L2OCEREMPEN R IR BRTFREABREUAK
BERBRTHREXRAZFED TR -

8. WP HIEMNEELZ THMAZIE HFY E5% Lk

G EY UER HEP LB RBEARYE
RAICWHRIERH S G ZHBHRREREZLA>D:

9. ¥ FREMNEBRE THAMAZIFEZ RT3 % &4

95155-B1
(B EX)

@S & URETY ZLEZERBABEARYMER
RILwEENZEY I HBHRREFEFLA> 1011

10, w7 FEAMNBEE 1AM EZITH AP IREX
ZHEG =LA REB(FEABE) - |

1N e FEANEEAE | RAEZ T XA B ¥ ZACEAMR
MEBERHE LSl AGE L P2 pl Af B A EMK
B o



