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CMP COMPOSITIONS SELECTIVE FOR OXIDE AND NITRIDE WITH IMPROVED DISHING AND
PATTERN SELECTIVITY
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The invention provides a chemical-mechanical polishing composition containing a ceria abrasive, a

polyhydroxy aromatic carboxylic acid, an ionic polymer of formula I:
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wherein Xland X2, Z1land 72, R!, R2, R3, and R*, and n are as defined herein, and water, wherein the
polishing composition has a pH of about 1 to about 4.5. The invention further provides a method of
chemically-mechanically polishing a substrate with the inventive chemical-mechanical polishing

composition. Typically, the substrate contains silicon oxide, silicon nitride, and/or polysilicon.
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CMP COMPOSITIONS SELECTIVE FOR OXIDE AND NITRIDE

WITH IMPROVED DISHING AND PATTERN SELECTIVITY
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WEILS nmEL K FA15 nm ~ £920 nmEG K 220 nm ~ £25 nmE K 25
nm ~ £J30 nmECAFY30 nm ~ £935 nmBER L3S nm ~ 940 nmELK Y40
nm ~ £945 nmECR 45 nmECE IS0 nmERFYS0 nm o MBS S 0 i
SALYI T 2 PR AR A 491,000 nm B/ 1,000 nm - FI4145750 nm
B /NFA750 nm ~ 49500 nmEL/NFAS00 nm ~ 89250 nmE/NA250 nm - &Y
150 nm3E/NjA150 nm ~ 49100 nmE/NA100 nm ~ 4975 nmB/NA75 nm
BCFEEYS0 nmEUNFAS0 nm o R Sl S ALK o B A R (R E
BESLE < TR - AN S - ALY+ < TR T B4910 nm g
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{58 BRER Y AE R B E T SR T 2 B E TR o Ot
HECY) AT R & 41 ppm BRI ppm & BFSETTIREEL - BIAI4YS ppmELK
F25 ppm ~ €910 ppmECAFL10 ppm ~ €915 ppmECA[L1S ppm ~ €920 ppm
R FR20 ppm ~ €925 ppmECKL25 ppm ~ &30 ppmECAF30 ppm -~ &Y
35 ppmE{ KR35 ppm ~ 940 ppmE A 40 ppm ~ £945 ppmE A4S
ppmELFELYS0 ppmECAFYS0 ppm 2 B ETFFIRAEL - B AMESAN -
YEAH BRI Al B2 4Y500 ppmEL/NFYS500 ppm 2 FFLELTT IRFLEE > (404450

pPmE /N 2450 ppm ~ 9400 ppmEK/NFA400 ppm ~ £9350 ppmK /350
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ppm ~ £J300 ppmE/NFA300 ppm ~ €250 ppmE/NA250 ppmEFE £J200
ppmE/NFR200 ppm YR FRETTIRFZEE o NI - HOCEHRY) vl & & R
fl&l_F 7l B 5 e 2 BRV R RCETTERE - BOINE - #OBHY TR EY
1 ppmE££J500 ppm ~ 4910 ppm £ %Y500 ppm ~ £920 ppm £4J500 ppm -
&J50 ppmZ 2500 ppm ~ £y50 ppm = £J450 ppm ~ £J50 ppmE £J400
ppm ~ €50 ppm £ £Y350 ppm ~ &J50 ppmE £J300 ppm ~ &J50 ppmE &Y
250 ppmE(&JS0 ppm £ 47200 ppm °

{EEEBHOCHEYI B & 0A S F AT o R BT EY) -

EREFEREF > BTEEaWEANR HPX KX R-COOH -
EREERA T BTEawAEAR HPz2' K2 B0 AR~ R
RIFRIE GG o AHELRETHM T > BTEAWAEARL HPX'K
X*t9k-COOH » 2' R z2*9 50 » AR' “R* R ER'E B HEE -

MrEEYA EAEMEE P TE - BTEaYZFES T
= 1] B 29250 g/molB K FA250 g/mol » ] 40 49300 g/mol=; KX FA300
g/mol ~ €400 g/mol= K Fr400 g/mol ~ 29500 g/molsl K500 g/mol ~
#9600 g/molzl, K600 g/mol ~ 49750 g/molz K750 g/mol ~ 491,000
g/mol B, K 31,000 g/mol ~ 91,500 g/molzl K 71,500 g/mol ~ 492,000
g/mol B, K F+2,000 g/mol ~ &92,500 g/molzk K 732,500 g/mol ~ 493,000
g/mol B, K F4+3,000 g/mol ~ &3,500 g/molzk K 733,500 g/mol ~ 494,000
g/mol B, K 734,000 g/mol ~ 94,500 g/molzl K 774,500 g/mol ~ 495,000
g/mol B, K F45,000 g/mol ~ &95,500 g/molzk K 715,500 g/mol ~ 496,000
g/mol B, K 36,000 g/mol ~ 96,500 g/molzk K 776,500 g/mol ~ 497,000

g/mol B K FA7,000 g/molsE 27,500 g/mola K Fr7,500 g/mol o F (L
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5 BETEEYM P FE A KE15,000 g/mol=/Nfr15,000
g/mol » F71414,000 g/mols(/NjA14,000 g/mol ~ £J13,000 g/molE /N
13,000 g/mol ~ &J12,000 g/mol=Z/Nj>12,000 g/mol ~ £J11,000 g/mol= /)
711,000 g/mol ~ 210,000 g/mol=Z/Ny>10,000 g/mol ~ 499,000 g/mol
/NFR9,000 g/mol ~ £98,000 g/molzl/NjA8,000 g/mol ~ 297,500 g/molE /N
737,500 g/mol ~ 497,000 g/molB/NjA7,000 g/mol ~ 26,500 g/molsi/N?
6,500 g/mol ~ 296,000 g/molz{/Nj26,000 g/mol ~ 295,500 g/molz/NA
5,500 g/mol ~ &J5,000 g/mol=/NjA5,000 g/mol ~ 94,500 g/molZ /N>
4,500 g/mol ~ 294,000 g/mol=/Njr4,000 g/mol ~ 243,500 g/molE/NjA
3,500 g/mol ~ 293,000 g/molz{/NFA3,000 g/mol ~ 292,500 g/molz /NiA
2,500 g/mol=;#& 42,000 g/mola/Njr2,000 g/mol - Rt » Bk &Y
BEAHMEME FillhB R e 2 FEan+8E - B00mE > rEays g
TTEN] AEZ250 g/molf41E 415,000 g/mol ~ 49250 g/molE%714,000
g/mol ~ £9250 g/mol%4913,000 g/mol ~ £9250 g/mol%E4912,000 g/mol -
#9250 g/molZ £911,000 g/mol ~ €250 g/molZ 4910,000 g/mol ~ 43400
g/mol £ 710,000 g/mol ~ £9400 g/molZE 498,000 g/mol ~ £9400 g/molZE
#76,000 g/mol ~ 49400 g/molZ 474,000 g/molEF4J400 g/molZE 492,000
g/mol °

FEE B R CHAY B SRR EEE LT EEeY - [ EE
AR Y Rl B & 4J0.00 1 BB % B R FR0.001 EE % 2 8T &%) - flal
£J0.005SEHE R RKN0.005SEE% ~ LJO.0IEE R KN0.01EER ~ &Y
0.025EHEE R KR0.025EE% ~ 4J0.05SEE XK AKNO005EED ~ 4
0.075SEHE R KFR0.075SEHE RNFEL0.1EHE REECKN01EERHIEES
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Yy o BAME S - FEFE BRI CHKY B NI EERS/ NN IEE
% BT HEEY o P00 9B E DS /NR09IEED ~ §J0.8E E DB/ R
0.8EHE% - £90.TEB BT/ R0.TEE% - £90.6 BB BB/ NR0.6HE% -
JOSEEDI/NNO0SEER ~ LJ0AEE RS /NN04EE DS EL0.3E
ENS/NROIEED LHETEESY - Rt > SLEBY rI B mERE
il B E C BEWVEET R EY) - BUIME > EEHEEEMCERY T TEE
KO.VIEERPZNIEER L HETEEY) > HOO0IEERELI0IEE%
#90.025EBEEXELI08EE% ~ N0.0SEEXENVTEEXHELO.1EE
% EXJ0SEED L T EEY -

(LML e — S LIGERE - B AIGEEA]
REMEG ZELNGER T BEES Y CHEE LG c BE 20 R L
WEEEHY JEFR & 14 & B FsNichigo G- &Y » 554 H H ANippon Gohsei
~Z OKS-1009™ K, OKS-1083 ™5 T, -

VG BEAEME G 2 KEE - KEREFHEOEFRRE R L
RICFCE 2 GEFIAELE - B OMGEE B 2R R AR E - e - B LM
% 2 KRS R 8990% B R 2 90% » il a0&992% B K Y92% ~ 994 % B K it
94% ~ 4996%BK A FL96% ~ #798%EY K A 98% HE 4799%8k A F299% -

TR T AEAEMES P8 - BUNE » BLGE 2
7 FE W F&I250 g/mol= K A250 g/mol - F414J300 g/mol= Kf2300
g/mol ~ 47400 g/mol= A 2400 g/mol ~ 49500 g/molE KA 500 g/mol -

AY

#9600 g/molzl, K600 g/mol ~ 49750 g/molz K750 g/mol ~ 491,000
g/mol B, K 31,000 g/mol ~ 92,000 g/molzk &K 732,000 g/mol ~ 493,000

g/mol B, K F+3,000 g/mol ~ 94,000 g/molzk &K 734,000 g/mol ~ 495,000
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g/mol B, K 25,000 g/mol ~ £97,500 g/mol= K 717,500 g/mol ~ £J10,000
g/mol B, K 5+10,000 g/mol ~ 215,000 g/molEl K 715,000 g/mol ~ £y
20,000 g/mol=; A 220,000 g/mol ~ 225,000 g/mol=; K#25,000 g/mol ~
#J30,000 g/mol= K F>30,000 g/mol ~ 450,000 g/mol= A Fr50,000 g/mol
B E 475,000 g/mol=l K2 75,000 g/mol » FfUHIELSSS1 - B LIGEE 2 °F
15 43 B T B 49250,000 g/mol=X /) 124250.000 g/mol » {6 41 45200,000
g/mol B /NFA200,000 g/mol ~ £9180,000 g/molE/N>180,000 g/mol ~ &Y
150,000 g/mol& /) 14150,000 g/mol ~ £9100,000 g/molsf /) 72100,000
g/mol ~ 290,000 g/mol=k /N 7290,000 g/mol ~ &y85,000 g/molz; /N A
85,000 g/mol ~ £980,000 g/molE/NyA80,000 g/mol ~ 275,000 g/molEk /N
775,000 g/mol ~ £950,000 g/molE/Ny>50,000 g/mol ~ £945,000 g/mol =
/NFR45,000 g/mol ~ 940,000 g/mol=/NjA40,000 g/mol ~ 435,000 g/mol
3¢ /N 235,000 g/mol ~ 230,000 g/mol= /N 530,000 g/mol ~ &25,000
g/mol B, /N 325,000 g/mol ~ 220,000 g/molzk /N 220,000 g/mol ~ £y
15,000 g/mol=/Nf215,000 g/mol ~ 212,500 g/mol=/NjA12,500 g/molE,
£%710,000 g/mol=i/NfR10,000 g/mol » (NIt » B8 L& EF A B HE W (E
Pl R EZ P FE - BE @ BAMEZVFESTFET ALY
250 g/mol% 49250,000 g/mol » 4149250 g/mol%49200,000 g/mol ~ &3
250 g/molZ 2 %J180,000 g/mol ~ €250 g/molZE #4J150,000 g/mol ~ 29250
g/mol % %J100,000 g/mol ~ 29250 g/mol%E£ 475,000 g/mol ~ £J250 g/mol
£ 450,000 g/mol ~ £J250 g/mol % £J25,000 g/mol ~ 4250 g/molZE &y
10,000 g/mol ~ 410,000 g/mol£%J100,000 g/mol ~ 210,000 g/molE 4y

75,000 g/mol ~ 210,000 g/mol% £Y50,000 g/mol ~ 210,000 g/molE 4y
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40,000 g/mol ~ 950,000 g/mol£%J100,000 g/mol ~ 275,000 g/molE %y
100,000 g/mol ~ 425,000 g/mol% 200,000 g/mol= 3 4950,000 g/mol
%£47180,000 g/mol Jz H AR DI [E -

FEE B AR B E R REEE L R LGRE - BINE @ £
{5 FH B P O 4H B BT L& €90.001 B B % R R0.001 EE B % 2 B L 1%
A% > Bl 20490.0058E &% K R0.005E £% ~ §J0.01E E%E K N0.015H
=% ~ £90.025FE 2%3 K HR0.025E &% ~ £90.058E E%3, K R0.058E &
% ~ &J0.075EHE%ICRN0.075SEE%N BN IEE%NHN RN IEEN L
FOIHEE - BB S - A5 58 B R B 4R Y ] B & 4V L B B % /s
PEE% B LIGEE - 450 9EHE%E/NA0.9EE% ~ LY0.8EHE %I
/INFROBEE% ~ N0 TEH E%IEV/NR0.TE E% ~ §J0.6 EH % /NR0.65F
E%  HJOSEEWI/NROSEEY » HNOAEE%H/NR0AEEWHEL
0.3FEE%IVNROIERW B LG - FNIL » MOLHEKY T BE& mEW
&b i b BE 52 2 BHVE LMGES o SBHI S - £ (8 BREE ' 4H ) vl
X001 HEPENIEED L H LIGEE » N0.01EHERELI0.IEHER
Fla490.025 B E % £ 4J0.8EE % ~ £90.05EHE % £4J0.7TEH & % B EH470.1
HEPZHO0SEED LT LIGE -

WCHRIRE N E R EEEL R - B B A EE
ZELFE BT EARLIUTNE R ¢ H-[OCH,CH,],-OH » Hfin 2%
LS00 288 - B WuEARABEEZ T TE  OEL _EATER
#9100 g/mol % 4920,000 g/mol 243 F & o

FEE B A Y T e 2 ERE ERE 2B L 8 o £ {E &
B OCAH YA EE 41 ppmECK AT ppm 2B L TR FIA1EYS ppmELK
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525 ppm ~ €910 ppmECA[L10 ppm ~ €15 ppmECKHL 15 ppm ~ €920 ppm
R FR20 ppm ~ €925 ppmECKL25 ppm ~ &30 ppmECAF30 ppm -~ &Y
35 ppmE{ K Y35 ppm ~ €940 ppmEL K 7240 ppm ~ £945 ppmE( K 45
ppmECE Y50 ppmEL KRS0 ppm 2 5K L EE o BB AN - AE YR
P 1 e 4H B ) F BL & €91000 ppmE/NFY1000 ppm 2 B2 2 % > (i A0&Y
900 ppmE/Nir&I900 ppm ~ 47800 ppmE/NFR800 ppm ~ €700 ppmE/)N
[2700 ppm ~ £J600 ppmE/Njr600 ppmE(E Y500 ppmEL/ NS00 ppm 2
HL MR o R A5 (o B ER  EAH B T LS A WAt R SR E
BNEL M - BHiNE > AEEHBRMOCHKYI T EEL] ppmELY
1000 ppm 2% £ _fF > HIZ0&J10 ppmZEEJ900 ppm ~ £J20 ppmEEJ800
ppm ~ &J50 ppm £ £J700 ppm ~ &J50 ppm £&J600 ppmEFE LS50 ppm £ &Y
500 ppm 2 B 2 i R HEE D EE -

B2 CHR R ER G —NEBEAERRELGERE L
B 2 JEBE TR A - MEBARH - - HOLERY S - S E
BEEH ML TN B IR T a) - B EE - Bl - BRI
IZEALNIG LY - BNIGERR ~ B O )IHULIR IEE - Y R o B b Bt L
Y1~ GRS B2 BEWBEREELEY - RN EETEESY - B R E
BEY) o EEET MR SV E BB MR B B 4H )~ HA 4R 73 1
w o AE—EEFEH o R MRS Y E FEE R R/ BOR R o

(BB A Ve 4H ) v] B & — B 25 e RE %0 38 &1 (V) BT R ) S e 4H B
ZpHEK YR pHEREHEE ) - e ) < pHAE 1] (% H 5E %0 34
B4R ) < pHIE 2 AT B S L&Y KERET o f EpHAFE L&Y KoK
BT BB AH ) < HAth 4H AR - BRI {E (50 PG R B 22 R i
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CHRI BRI 247 ZpHE - BERN - A1 {5 F B B (b 208 i o't 4H 1
VIR AN 284.5ZpHE - PIAIE2EI4E&I3£4 ZpHE -

(D ZBETEE Y AREEERY o NIE - 5] 38 B0 A 3% B i e 40 Bl V) LT
fegfEae 71 - s - HOEAE V) < &% 7 AT RS AR Inde R (b &) DLER e il
YCAH ) 2 pHIE 2 B 2 &) 2 pKafE # & N AV (E 20l T % &%) ZpKafd
HKEH - EEEG 2B e T ARMEEpPHEM RS EEET - BE
b G 2 IERFBIE PR R S (b8 - bl - |8 bek KA K

GEN =L -
fEHAME RO T - HmERCHRY B S RETFEEY LAt E
Yy - HRe SR aipHIE B A 50 B g sth &% e e dH V) < Bg i pHAE - (NI >

FEME S E ) 5 - A EHOCH Y < pHAE/NRT.0 (FI1406.5 +/- 0.5~ 6.0
+/-05~55+/-05~50+/-05-~45+/-05~40+/-0.5~35+/-0.5~
30+/-05~25+/-05~20+/-0.5~1.5+/-0.558(1.0+/-0.5) - f£{HEH
B LE FE E O Z O RIpHE R H R&Y1ZE 4945 - [NIE > BEH
s E O ) 2 pHEEN b aEE R A 2/ 0 — ] S A E » HAE2S5
C MEHRF BEHL3EL7HpKa

Ae G R EEpHEZ LGV BEE M LI NEKZ B - 8 - e
B - B - meBERtY  BeERKRE - o BREEE - RS
KILREY) -

{EE PRI ' 40 5E 77 15 17 . 2 BRI - BRMR
IR L5 S G Be(P i) ~ sE e B(Blafz i TR E SIS EE) -
Bam o~ AREYIE - DR - RS

VB FAER ] R EAEE 2R EYB AT EERMEE L EF

&
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FEFRHYESH R © T G A R By FEEME I B i R VIR o AR OEAE R
V)2 i E VIR EEE HE1 ppmZELIS0 ppm > BE HEI10 ppm ZE €20
ppm °

FEBR AR - ORI T IE BL ~ B 2 E—HoPIasE T % G
Y~ BIRETT IR - fip R/ BN < T B ) A VA AR R T e AH ) 2 K
ik o 0] 2 ERAEE SE RISEET RIS EET AL o A SR F AL I el
V) 2 2 F b e VIR B e E AR & fe P B e B ) 2 R ER b =
VIRVEE -

S —ER A > AR — R IO Y - HE &L
T~ AR BT ERECH LU AL ¢ (a) AT SAEI IR ~ (b) K
ELIT R R (e)/K » HA DR B A1 2494 5 ZpHE - JRIAH &
(E¥) R LR 5 IR AR B n] (A ST AL ©

WOCHRY TR MR B G B E AL - H P EF 250l & 24V E I51H
RAMTEER - HOCHEY ] o b EEGE A - KRS > WEsH R
VIR R e s < sH oy sE 2R B - WASCRRE I Z flasE A B
fE A AU o (Bl a0 g S ALV IR - BT EY) ~ BREETTRAR - H1E
MBEHZRLIGE - SGUIENER L 8 - 1508 A < pH{E 3R &1 5
Ko/ BARARAR AR 5L 88 F 2 7 DA ) LLRe ple o (B a0 s S| ALV ] ~ BTG
Yy~ BISETTIRAREE ~ MBI Z R LG - SUERER R L
GE LB A < pHIE S RITE ) RV & -

B E - WOCHEHRY AR LUT RS - (DR TR R —E 7R
Az A o () EH B 0 BUR A B & T B o Bt S ALY W ] -
TEREY ~ BREGHERK BENERZELGE - BN ERZEL

5 16 HEEHIEREIE)

C208702PA docx



201829676

“FE -~ ARG A pHAE SR B R R/ B ] AR B ORI - (1)
BN HOR 2 pHAE - R (iv) 165 R 8 & ] E AR B SR 2 45
KIBURINEIR 2R &Y -

AR AU - SRR R R RE T DA AR B ¢ (DR — B0 fE AR o (B
MRAET - BEF TR aY - BRESTIEREE - UENER 2B - &
BB 2 B 2 s~ B BE A 2 p B 3 B R/ BT AR B L BE T
NINEDIS AL EOR o > (DI HE— B ME A 70 PYR IS IR T (Bl R RS
HE - BEFEEY - BIREITIERR - ENEN B LG - SIE N
AT L R~ BE N EE A 2 pHAE 38 6 B K/ B¢ ] 115 0 28 B 2 7R
) - (i) AL AR PUR IS R ARG ATEBOREY) » (iv) BB b i
Ao B AR BB 2R IBIR I 2R G - R(VBERFGEEGY <
pH{E -

WL IE R B E MR LYRER - BETESY - BRAEFE
Bl RBENBERZELGE HENER L E - WENEN
pH (B 58 & 21 Ko /A 77 #5175 050 228 P 2 ORI e 7K Y BE £ 48 R G ok it i - o]
B > ARSI SO AR R T (E By B S S ARSI DR ROR NS IR < SR
Rkt - Hp S LR A FHR AT 4HRECR LU T 8RR ¢ SRR
BHER - TRATTHERE - BN ER R LG - SUIENER
BE ~ W15 B8 F < pHAE 38 87 B R/ SRR 10 15 0 B8 A 2R oK HLE
FURIE REA EM LA T4 AT - BB a8 - BREI E®R
B~ BN ER B  HENER L T - REN SN 2 pH
1B 58 B B S/ B IR B S BE 2 ORI - EEEMAE 24 Rt RS i S

SECIRBN - EALEREER BUR IS R) < 12 & bh A K 3 8 Al B2 A8 T SH AL 13
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KAYCETE -

A PR &R 5 A K F IE R P 2 i O 24 - BB S > AL
T FORIE R o R e B O e R B 2 R A E IR A 2 T

o A AL #HEERH R RN R AT A RIS Bk P e s TR & > Bl AT [E] B (1 e
e e b o IS EUR e R ARy o I ER IR I0A EE T K LUFR A e
AH R K e B AR e R -

MM - =55~ TIEERE SR ARG TEARPEHER - &
T2 (HE g T L&A A LRI e sl ) < A [FH 77~ — K
ZRE AR L 8 2 8B 3 Bo/ B —{if 2 2% {18 2 A [FURE 2 AH [F]4H 77

Fo AL {8 B B 4T (3 A L i R S W (R B (# DL R F R E T a2
Hor LAWY  BEREEEIHEA 2 HES#FRERRA
e AH R (5 R B (BN BRRR ~ 6 B EEAR R EDHY LR o A SCRT IR
FI o firsE "R (R AR OE A B I 2 AR AR R T (B 40 i o' B B AR
REAAS)HIES - flosh " A, BEEEENEFEESREHLTE#FEEY
ZAE FARREYRERAE o AR H] S B E R R E RS > B O {1 DL A 4R AT
AT AR B i = BF I [ (5 F B Z B (AR 4R B4 - (2 — IR SR (B a0 {E Bl
WG H ARG T E L E R - SEEAAEEPIOMEEE - EAEE
REEERES)  BERIZEEFZ(EHE -

W OEsH B V) 2 4H 73 BT 4R T AR A 22 (5 BR (B 40 4H oy R ik AR R
H > NILE R IR &8 ) > Bo— B el 7y o] A1 2R 2K % i A Bh
ZHEHG - PIAT L R B AR A E A B G - B ER G IUR
Iz B B2 RIS oy BN S e o I 2R e S UR I 2R B2
AIENA ST SEBU/INTYA ST §8 ~ &U3 7 SEE/NIR3 73§ ~ SN2 EBUINR2 0 §E
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N1 EBUNR L 88~ &JASTYEUNRASED ~ &930FP BN R30F) ~ £910FD
BN TORP #EAT ARG - BB AE (55 FH B &H 73 1 s (9 40 46 5 £ Bt Fic 265 e 4
G - AlHy T AR IR B AR ) e o B EERES mAg
st AL (E RSl mNEAEE R L0 em N (PIAIAE(E RS emN)sH & - Al

IR U AERE IR L £ E AR dHE -

PO AH R V) & W A B W B DL AH oy A F 2 5 B BT H & 4R
gt e A ERESREN IR EERHE - B - REd
LB EERGRET e WAL EE TRV G © 1 E
AEMECHREGER - BOIMNE - RSB 0 R WA fE DL E&H 77
4 B MR B (B 40 = BATE M B 1) » I (Ut > IR G R E A A Eas
RERE > HEE NS ME AL > SRl 2 it s fd L_E&H 7 & i #%
AOSIAEREGH  EV—FAHO KRG ZESEHZ B ORFES
s DA L 13 B P RS g - oAt T AR 5 22 E R B (P A0 &8 Pl — R (iR 47
A ReaEEEaBBE—HEE  sEEEFE b —EAORED—
E O e S EE TEG R EH sy - HEAESEGE
B ARG EEREASE—FREHE T ZHEEGHKE - RotlE—
fi Ry REIR BT TP EA BRI S ~ B ass » REEs - BEHER - ER A
& RFEsF e

WO 2R MY AR R - BAEE R 2 H 3 B K
R EEY) o AELEEE RS - WO H YR GE VI AT Bl S YD EAE Y < 4
THIEESEABEE KRR REYR > WY 2 S8 7 PLESCRI R
BT AT 2 B E HE N L EFALROCHERYI T - BN ES > sEEY)
WHER - FHRESTHRARR - SERERN R LGE - SIERERZELC
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% ~ 1% e B8 ) pHAE 38 6 R Ko/ s AR ] 1505 o B Z AR I 5w 2 EE F
SCRABY S 8l oy Bl 2 R FE R QU2 (5 (BIAN&Y3 (& ~ S4E RIS BB FALR
R T EIREREYHMEERE KW 20 EREE LK - 3
o AHFEIRERE 2K ~ 4fp fHE RS IR 2 /KBS o M [F BE fa 2 KO M i Es > S 2H oy
i PA B SCRR Y 40 73 i i <~ #6 B N Y B A AL R e ey o - Eoh > a0 —
Mot & iR EL AR - IRV A B & i oy B K AL B &8 S e & ) o LA
ife Rt S ALPIDTIE T ~ BOREETT IR R ~ WUIER B 2R LIGER ~ BN
BEFH 2B LR~ WUIF I BE A < pHAE B8 BB Ko/ B A (] 1545 il B8 . Z I
Bl 2 /00 oy B SE 2 IE BRIV IREEY) T -

A IR R (I —F B A AT E S22 A > HE S EE
AR B 5 ' B R A0 A S BT A AR ER AR AR R S A B R A (1) i e B
B ERE B > Hoo (B B2 e sH B AE W & 2 [ 5 DLUR (1) B A
2 /0 —8R 7 DURFEAR O -

(B2 il D' L B P BT Rl S S e (R R 8 & 2 Bl B S 078 A S i o'e
BEEl—FEBE T EM R EEE R NEN - BEERERE
HARFERITRZEE - REEEESNmANsE - SBRLEY - 8
FULY) - B ESY - 2BEaw  BRABEMREEEGHEK - AFH TS
AELHBERARHE S ~ bW K/2E & - FIaE—TE - HiE
TEFTA = 2 g wh ey B AR 1T I -

FEREEA T - BREESEE W MR EEWEG 22 HEY - %
R R R EME S 22 R 0 ST 2R BRI ER - &Y I H
AEMEHETRIERE - RifgscH G - Bl > S/t o R EME
G2l 2R KHILHEMTER - BaHM 2 sy aiEE

m
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R PR ) TEOS -~ Wl # % ¥% 35 (borophosphosilicate glass » BPSG)
PETEOS - BE LY - REEFW B3 K HDPEALY) -

AR AL AR ERBAZH L HEHE S 2
EMRCGEITHOEN - HERESBERER - BANE > ERBEAEH —E
Bl - HAEEE % EEHFEMHDP)EALY) K/EE N 588 E W B IU 2 B
(tetracthyl ortho silicate ; PETEOS) K/ IE ® W PU 2 FES(tetraethyl
orthosilicate ; TEOS).Z % & [BI A 1T $ YL BF » 0 ¢ 4H B W) B I8 Bl 49500
A/min= & 5500 A/min > Fl4049700 A/minE =700 A/min ~ 491,000
A/minZ & #1,000 A/min ~ 491,250 A/minst 541,250 A/min ~ 491,500
A/minZ & #1,500 A/min ~ 491,750 A/minzt = #41,750 A/min ~ 492,000
A/minZ & 2,000 A/min ~ 492,500 A/minsk = #22,500 A/min ~ 493,000
A/min= = H23,000 A/min=3# 493,500 A/min=i = #3,500 A/min > (LW
MR - L —EHHI+ - SALty 2B EREF T 5 474,000 A/mins 57
4,000 A/min > fl#0494,500 A/minZ = H24,500 A/min=;E 495,000 A/min
555 545,000 A/min o

AR AL HR IR B AR H L HEHE RSt 2
EMRCGEITHOEN - BRI EBERRER - BAlNE > ERBEAEH —E
Bl E & LW 20 & BIETTHERE » e Y B EIR4I250 A/mingy
/NFA250 A/min Z EALR BERIER - HA1£9200 A/min=/[NjA200 A/min
27150 A/minZ/NFA150 A/min ~ 49100 A/minZ{ /N2 100 A/min ~ 4975
A/minZ/NA75 A/min ~ 8950 A/minZ/NAS50 A/minE 4925 A/minE /N
7225 A/min 2 FALR R A

AR AL ER IR BAZRH L HEHE &L R 2
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BTN - ARRBEBERER - BHE  EREBEAZH—EH
Bl HEE SR8 & BT - WOLH Y H BB 41,000
A/min=/NFA1,000 A/minz £ FW R ERIES - Hl049750 A/minz/ N R
750 A/min ~ #9500 A/minZEg /N HA500 A/min ~ 9250 A/minEg /N {250
A/min ~ 7100 A/min3g/NA100 A/min ~ €950 A/minEE/NjA50 A/min ~ 4
25 A/minE/NA25 A/min ~ 4910 A/minZ/NA10 A/minEE 495 A/minEf
/NFAS Almin 2 2 S Y RS B R A2

AAHEEREPER R EE G > REELE SR LYEBRRELY L
B FALEMN L AL > LRy R E AL TS B (S i 1 5
e 4R R < s AL Yk i A B AH R ) < pHAE T B VR IE B A
BRI REEGmMEERE » FASCWREFELE I ERERIRE
DER Sy E FAL AL M TR E AR A o AR 2 B AREE
FRER BT ALYl T4 & - ML ES Sk 2T 5 o JIt
B AT HEE - JRR1 > Hp S A 28 B8 LW IR B E (LR &
o I 4R (LAY R o 28 PR A Y L P Ik 2 U]

A EE IR AL MR AR Y 4H B R 5 0 e L o B R T R B T R A
GEH - REEE S B KA AR E N ER S B BEA h#h s E
B~ GRS R/EE R EA CHE R > HBUERG EAE AR
PO BN RS B 0 RERS - HERF e 2 B - e EE R B
M B RER B AR MELT o B e DU T P BR AT © A
2 B AL S B R A B B 7 Bl e 4R B Al L3 5 1 B e B I AR
BE) - DUERIEENR 2 20 —80 5 - (i R B AR B -

LR ] 50 P A n] 208 & 2 Bl R (1 40 P> 22 T ) 45 (L 22 Akl Y 4H )

w

Vi)
Y=
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A - G P BB S A0 4 48k K IF dm A O B © BEAN o S P B ]
BEEAAEEE - WE - B - qJBREN - R R K E 2 5T KB e
FEEHEMECEEY BB aVEaEiuELLE - ER ik -
o A EY - BRI - Tl BNGERE B BEOE > B
M~ THEAWERE - BRLG - BN - HERNPEYRIDESY) -
ez 5 B I i it ' B 00 028 FH B BUAR S R i e U7 A S & - AT RVEL R (B AR
[E 7) SURFIN™ (00 - SURFIN™ SSWI1 -~ SPM3100 (5] & 8 # 40
Eminess Technologies) ~ POLITEX™ K Fujibo POLYPAS™ 27 o —f& J
HW = 2 5% # B o] i 5§ Cabot Microelectronics ZEPIC™ D100#: - 55
—HEREER S E Dow, Inc. ZICI010%,: -

{EE2 I YE Bt L — 25 B & TR {1 i D' s B (R -8 - B TR B4l
FEFIFF L MRS - IEB M E R AR ot B &tk 2 R
IS 5 H 6 B L A B AT A A B R B BB e BUAR B Bl o 8% S T VAR O (40
EFHHEF]5,196,353 - EEEHF]5,433,651 ~ EEFFF5,609,511 - EEHF]
5,643,046 ~ == [ H £ 5,658,183 ~ 3= | 5 £ 5,730,642 ~ = [ & F|
5,838,447 ~ = [ H ¥ 5,872,633 ~ = K 5 #] 5,893,796 ~ = [ H F|
5,949,927 K =B H 5,964,643 - HAA Y - A B Bl Ba A 4L i B AR <~ Bl
o't BURE B A FE A S0 R T8 B v G - 7N BT IE AT R 4% 1 R B B AR < i Ot B
£ o

AN EOI#E— S AT - BE AN e R RE R DU AT 5 =0FR i
il -

LA E I > DU EARE FAIMIRRA™ (Applied Materials, Inc.)s(
REFLEXION™ (Applied Materials, Inc.)T E 5% © & & >

5 23 HEEHIEREIE)

C208702PA docx



201829676

TEOSE (LW (MU Z AW FERE) ~ Z2MHHE £ ZHDP (S#EER) A
BB ~ BN E2 2 W REMPRY F 2 F AL LR HSilyb Inc JE15
2 EFbmE - BELEEELRRY EM AR EEE100 umE(LW
T - 1C 1010™4f1 S #(Dow Chemical) A I BT A & B ) 2 Al [F] 4l e 2
B o e BT  IC1010™% ~ 20.68 kPa (3 psi) NEESJ ~ 85 rpmBHZR
&~ 100 rpmBEARZRE ~ 150 mL/minZ2R B EZR - BRI FFH AR
i REAREEE K E ROEEREAREEEAETH -

Z A1

REGIEHERBARE 2 GEE L _F _HEK3,5- _RARHER 2
R e R B R DB BB IR R R M B -

=& FAR i 2 AR EEE100 pmE B8 FrEHY B 1L E 2= (b
EL R = Fd A E YO 4H e (JR B E 4H eI T A-1C) i = Tl e 4H )
IA-1CEEHNKFZ02EE% R EHI F(LY) > pH 3.6 < HIEAHRKYIIA
JREH100 ppm 2 & L T fF T HHEE 2250 ppm 23,5- FRATRHEL o DT
AR IBIR & H300 ppm 2 B L FE " HEE K100 ppm Z3,5- " FEEIRH
B - I CA AT L i _HEE - (HE&7H450 ppm 23,5- " FCE
KEEE o HEHET RGBS (EP)IN40% » H iR (57 FESINE 2 B i -

FEHDEZ 1% > HET00 pm=100 wm$FFEHY EAERY B 55 R M (BT
WHEYIMIRR) » SR RIS -
=1 F(EYE L KL

WYERHEY) HEERFE (s) (EP + 40%) SiNFE(A) [UIF&(A)
1A (45H) 91 1 282
1B (&35HH) 72.8 8 424
1C (F%H59) 116.2 34 324

ME R EM GRS A > &77100 ppm 2K L FE HEE K
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250 ppm 2 3,5- “FREIR HERHY IO AH ) 1 ABL 2 5300 ppm 2 TK 2
R 52100 ppm 23,5~ LR IR G Y 4 D' &H B 1B B AR (R HY SIN TR
K o @400 ppm 23,5- " FEELIR B R {H M £ R T ER A S e sH )
1CRE IR AR LI MR 1 BAT 3R 2 M T 76% -
g H2

AE P IAMRE A SR 2 153, 5- FE R IR H IR B fitl E 4B B ) Jeg 2R X
ZHISIORFREER

i E E TEOSE(HDP (&% BT AL ) L 5 & R HY 8 17 2R A W A
A B Y $i ' 4] BV (i Ve s R )2 A R B YE&H B V12B) SO » DA piI2 A
(LB ADE S RKF 20 28E8% R A ALY - BL FE _HEE KR
WGBS > pH 3.6 < flYCsHAYI2B CARS I OCsHRYIZARIFT AT » B
WyCHRYRATEEZEME - H#E—FHE3,5- AR HE

FEETR - MIERPRER > HERBE IR R2T -
%2 SIOBRRER

WyeaaRR YD TEOSHS R ZEZR (A /min) HDPF5 2R (A /min)
2A (LLER) 3300 2600
2B (AR3&HH) 3800 3000

MER2PREL ZSEREN S R > BE83,5- AR HEE 2Otk
Y12BE BLTEOS BAHDP 2 #% [ 12 38 K &9 B il X 4H R W12 AP 2 3R 2 7% B 2K
REY115% ©
413

AEPIZEIARIE A S 2 fHE3,5- CROESRH I 2 il S 4R B e B
DRTEALPIE LR K YA -

RAEAE AR 2B < A BB & 100 pmE ARG Fr 2 B B =B &
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A WA A [E] B S 6 8H BV (U B > 20 & (2 o Fp i 2 1 56 4H e )2 A K2 2B)
e -

EARH S 3F) 2 Vi Bh+ AL R BE SINJE AR e 168D © fEHIYE 2 1% - M
100 pm>100 pmFFEEaHY EALLY 185 R MR CRRE AN RY[HFE) » &5 R FE

W3 -
723 - BALiB L K U
PYEAH R SiN{E(A) [UIRE(A)
2A (LB 42 846
2B (A 3&HH) 20 550

B 23 1 T ) A0 < 5 SR BT &5 5, IR 2B IR AES, S - SRR H B
FSINFE L K MG 73 IR G B A & 3,5- FCEGR L &~ SO AH Y2 AR
IR 2 SINTE 2R R U [ HY48% K 65% -
g4

ARE PGSR ASH o BiEfH ALY ~ 3,5- REFRHE - Bl
% J 5 LR 2 B4l e e 3R D Y B ARIHR R R WIFE e

AL &L | ALRY ZE i 2 Bt EELE100x100 pmE LAY R EHY B 1L E
BB H R I3 AR - FERF =8 A B OB R - Ot YI3AE R
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CMP COMPOSITIONS SELECTIVE FOR OXIDE AND NITRIDE
WITH IMPROVED DISHING AND PATTERN SELECTIVITY
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The invention provides a chemical-mechanical polishing
composition containing a ceria abrasive, a polyhydroxy aromatic

carboxylic acid, an ionic polymer of formula I:
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n
[

F 1 HEGHED

C208702PA docx



201829676

wherein X' and X2, Z' and Z%, R', R%, R’, and R*, and n are as
defined herein, and water, wherein the polishing composition has a pH
of about 1 to about 4.5. The invention further provides a method of
chemically-mechanically polishing a substrate with the inventive
chemical-mechanical polishing composition. Typically, the substrate
contains silicon oxide, silicon nitride, and/or polysilicon.
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