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A CHEMICAL MECHANICAL POLISHING (CMP) COMPOSITION COMPRISING INORGANIC
PARTICLES AND POLYMER PARTICLES
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A chemical mechanical polishing (CMP) composition, comprising

(A) at least one type of inorganic particles which are dispersed in the liquid medium (C),

(B) at least one type of polymer particles which are dispersed in the liquid medium (C),

(C) aliquid medium, wherein the zeta-potential of the inorganic particles (A) in the liquid medium (C)

and the zeta-potential of the polymer particles in the liquid medium (C) are of same signs.
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A chemical mechanical polishing (CMP) composition,
comprising

(A) at least one type of inorganic particles which are
dispersed in the liquid medium (C),

(B) at least one type of polymer particles which are
dispersed in the liquid medium (C),

(C) aliquid medium,
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wherein the zeta-potential of the inorganic particles (A) in
the liquid medium (C) and the zeta-potential of the polymer

particles in the l_iqu‘id medium (C) are of same signs.
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RAREaAanpzEaRERZ D & AREHZ CMP & m 4 T L&
AEHKFTXER -

B ok 5] B tb 8 B 5

gE#aF (A1)

R FEHHE (dS50) & 122 nm X & bsik F (ko4
R & eums&drmER)-

T edaF (B2) 246 &
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A & % RE K - 4% 1400 g £ 3 F KA 1.05 g 21t
+ AR A= F A4 A 150 rpm FHRHF A E T70C - £ 5
BET > A& 0.63 g 5l HH 22-BREQC-F A R)E &
B oo [k 0 MRt S AR S88g T K ~365.4g KT H
S6g PAAMEAE (15%KERMBK) 42 —CHEAXR
231lgfbt+tx " mA=ZF ARG BEREHIFR 1S g - &
BRaed R MLBLEHERESLHF 210g £8 FKE 1.89
g3l B Az BHRERNERLE 25 ) F e REABREE —F
Bk 15/ %% MLl iMESLAH 238 g k& F K-
134 g —FABRACA-FEARMHEE 084 g+ K

A= 9 AR 294g R H 2 E B BeHiFg 3054 -
£ IOCTRABRERSCBWERS 2 /oy EKER A
FE o KEIFBERASEL 44T E%RXEAREA T (B2)
R - BERS R FX YA dso B 110 nm» o {E
Aot gEurA SR E »#HECHPPS X R & Malvern
Instruments #F F& 2~ 3 ) AT & B °

TaovaF (B3) 246 /&

R AKRARME - # 1400 g £ 8 F A& 1.05 g 8 {6
S A= F A4k A 150 rpm THHF A w#HE 70T - £ 3
F oo 0.63 g 31 5B 22-BAEQ-FABHM)S &%
B oo Mg MHALEgEMmESH 588 g A TF K 3654 ¢
oo S6g PAAKEBE (15%KERBA) 428 =0
AR 231 gt t+ " RA=ZFAEGEXEREHRITH LS

HEEEH R MBELREEMETA 210g £ 8T

+
bl 4
E'WEB

Bd
Wy

»
Y

=
W o

NS

~
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KE 1.89gsl BB X BHBERFR 25/ 1 F - KMumE
# 2

¥ - B 1.5 854% B4 B K 238 g £ #
%7J<‘134g¥s‘é Kookt FRABHMHELE - 0.84 g kit + K~
A Z FR4ER 294 g R U Bz E B @BeHiEg 30 o
% - & IOCTHRABRERSCMWERS 2 85 KA
BEFEB  EBBEERALSESL 144 EENZBEBREL YR F
(B3)#y & "B BRSO FZIFHHE dso A 110 nm >

i AHEARSARTASEARE 4% (HPPS) (R &
Malvern Instruments 4 FR 2 8 ) A 8 B o
Tapl 1-9 (A#EHAZ CMPARY) A& K %H Cl
( kb8 CMP @ & 49 )
BEARETF (Al RETBEFARAFISHREAERS D&
F(B2)-(B3) R &8 FARAFZ o HARANFE T EEWLRS
FERERG 1-9 2 CMP a4 - HWHETHH » £ 1 F
REHEEza s (Wwtn)(H A HBER T E E14 CMP & &
© %% 25’\%)&? tb%’?%%%‘%’ﬁ}ﬁxaé
EAMEASAHHF (B) T ERBT (A1) EBHEFKRKF 2
R (e Ewpl Cl)- N AmAELETHRB > A 10%
BELKkERZAHE (10%) FHEH pHE E 5.5
1 FEnf 1-9 L& FTHH Cl 2 CMP @4 i

X £ T ok F FELL
CMP 8RS A1) =ffess  [(B2) (B3) % &4 fALS
w1 0.5 wt% 0.0025 wt% 0.005
245 2 0.5 wt% 0.005 wt% 0.010
T3 0.5 wt% 0.0075 wt% 0.015
245 4 0.5 wt% 0.0125 wt% 0.025
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B H5etp) S 0.5 wt% 0.025 wt% 0.05
K515 6 0.5 wt% 0.0025 wt% |0.005
& 5] 7 0.5 wt% 0.005 wt% 0.010
= 3515 8 0.5 wt% ' 0.025 wt% 0.05
515 9 0.5 wt% 0.125 wt% 0.25
tb$% B 25 Cl 0.5 wt% 0

CEMERAER

AR BEHEaseE M+ (A1) A 10 mmol/L &
bdr 2 & — Ko #HR - -4 R4HHF (B2) & 10 mmol/L
KClz Ko #HBRRAROLARA-HAHF (B3) A 10 mmol/L )
KClz f=hrfimedmKCIuk#HE LRTHRESE
EARFER AT - M HCl &% NaOH 38 & pH & - £ 1% 3%
£ 25C 2B ETHERMF > A Zetasizer Nano ( & A
Malvern Instruments F FR /A~ 3 ) AN T EAEZBERLFE 1 2
B tHEENPLEFEA (FREA 1) B (FEKX 2)
BALH (EML - THRREABITEMNIHNAEHRE

A X pHET EH AW EABHEERMK A
B2 (TR HE(MIEFR) TR E R KM R
HmERXEMmMEI -

B 1-B2RE3IFTHF(EMETAZEMN - LFFTH
FRETTHWNHAZESBER LA PHAGERN (T4
ZHBEEABE

wEEMNSER

1 A B & & B4t f 4 A K & Horiba LB550 ¥ CMP 4 s
HETRBEERN B 4RX2FPRBLLEEREZHAZEMN -

— M E o Rtk TFIRHLREDRTRE S -
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BN AL LERHBREZEFRMS LERBME S XREHBR
R R T AR ZIRESTHAEINRKACSHS R E S
- :

2 2B 6-9 R LB EHwH Cl 2 CMP & x4 & F
g (dso) AR ESHEE » B %2 K [nm]k 7

=] bb iy 72 i: W, &
ijf; s CMP 4 34 (insf)*ﬂ AR
0 tb & B 365 Cl 122 82
0.005 T Hel7 6 145 127
. 0.010 T Hets 7 150 110
0.050 T 8 ) 131 116
0.250 EHelp 9 126 84

CMP £ 8%z — &£ F

A% 4 %A 200 mm SiO, (PETEOS) 28 A XA & H A B
£ it & B & 47 CMP %5& o 4# B 200 mm Strasbaugh 6EC ##
B - HNBLEKXLE WAHMA 0L - BE&HEM
K 20 F o Beb s o A LT AR B S B

. Strasbaugh nSpire (C6EC # ) ViPRR /% ¥ B & & 8 #
TR A :_ 3.5 psi( 240 & & ( mbar));
RN 0.5psi (345 %8 );
Bl €3 E AN 2.5psi (172 £ &)
kT s/ RHERE 95/85 rpm ;
Bk omik | 200 ml/min ;
A H - €3 (61bs> 27 N);

Wk IC1000 A2 # & % » xy k
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¥ wig (R&H)
Strasbaugh > DF200 ( 136

g
&

18 3 )

¥ & & ( conditioning disk) : Kinik ;

Ra#E RSB ARETAG  HBMAEGEZAMNEDY CMP
MR thiEsir CMP- BRI EHBHAER - WWAEZ =M@ & HE
HELRERRERZEHR Y -

AR/ EMNS P CMPaARY -

8 £ CMP 2 3T B 2 7% 4¢ A Filmmetrics F50 R & 3t &
49MmE A EEN BHEZBERA LG CMP & A H# k2
ERAGEBOHHEBHREE (MRR) S & BH/LN — K&
B EBRFoBTHE - E CMP 2 AR 24k 49 B8 L
BEEEZAZFHABLBRUAMARHE > dLFIAMERR
# Rz | ;

#d 4 CMP2Z AT R 211 A Sar.torius LA310S X + &
BerEm KBz EFTLEMEARALH CMP A Rkt X B 1t
AEGHHBHREE (MRR) - 2 LA THILABE K £
o BEAClHAEHHZEE (H%H S0, 5 1.9kg/l) &
oM BEEEEZEARUABLAFTHFIAMHHBR R F 2
{é_o

£ CMP zZ T R 2 #% A R4 X %5 @ % B & ( stylus
profilometer) ( KLA Tencor P16+) & 3 & B L B KX & # =
R EBEE - £ HEdE CMP ¥+ B Z#H RS E KD
( SHR) -

24



1500722

A pH# 4 &4 (Schott> & % 22 pH) € B pH & -

# (%) £/ L& %W & B &4 CMP &4 £ % #
( consumable) & : Si0, B : # Si0O, &% PETEOS ; Si;N, £ :
PE CVD ; Poly Si g : CVD -

CMP § & & %

R3-6 v REEATHRS 1-I9REBEE®RH Cl 2 CMP
MR hiiTH CMP 2 v H#Brhit%d (MRR) RH K S
E &) (SHR) &9 FH (Ex. =K » %] ; Comp. Ex. =kt & §

® w5 )
3 AEHRB 1-9RLLBETHH Cl 2 CMP @ & it
e EHAE SO, 282X 8B ML EE(MRR)( R
¥ /54 (A/min) £ 7))
FFL B Aoz tbé CMP 4|64 A F 2 A48 CMP 4 i ih
Ao a4tsh | : 44 (B2) %44 (B3)
0 2948 (b & #15 C1)
0.005 4431 (F 4 1) 5016 (E 445 6)
0.010 3942 (F#4]2) 5062 () 7)
. 0.015 4268 (F 5t 3)
0.025 3297 (44| 4)
0.050 2428 (5] 5) 2758 (K H#ats] 8)
0.250 1080 (&t 9)

2 4 AEHRH 1-9RLLBETHH Cl 2 CMP 4 9 i
AW EMHAE SIO,z2B ELEBA S BHLHREFE(MRR)( R
% /54 (A/min) % 7 )

% 801,41 e
s GH Az b OMP gty |22 AT AEH CMP @i

B4 fAEsh B4o4 (B2) |E44 (B3)
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2714 (& F 364 Cl1)

0.005

4824 (ks 1)

2815 (B4 6)

0.010

4473 (K xepl 2)

3468 (KM 7)

0.015

4776 (K41 3)

0.025

3669 (HrEshl 4)

0.050

3216 (K41 5)

5428 (et 8)

0.250

5227 (K4 9)

& 5

A E
e EMHAE SO, 2z B £ S B (R IE:
HHREE

T B 1-9 R E

200 pm

B (SHR) (3% [A]% 7 )

75@1&*] Cl 2 CMP @ = 4 #

» 50%%F B )

EFLL i X L2 AT 2 R 80 CMP 4 sl

5 28 EALER B R Az b CMP 4 i %’t(a\% B2 %% (B3)

0 1005 (g E ) Cl)

0.005 2225 (%zwq 1) |1838 (&4 6)

0.010 2877 (B 2) (2274 (KH4]7)

0.015 2836 (K4 3) '

0.025 2319 (K6 4)

0.050 1851 (E# 5) (2299 (Kt 8)

0.250 ' 1630 (K445 9)
x 6 AE B 1-9 R FTHH Cl 2 CMP 4 x4 it

A EHA SO, 2B £EE (B E:

o R G E

# h (SHR) ( A 3% [Al&k 7+ )

100 pm *» 50% % & )

S Bt ] ‘ B8 U T ZAEH CMP i
Bow g |FROWXRROMPARY Lo ) (mem (B3)
0 1129 (tb#x g4 C1)

0.005 2192 (F#] 1) (1863 (Tl 6)
0.010 2821 (k4] 2) 2097 (Kt 7)
0.015 2765 (41 3)

0.025 2352 (K Hets] 4)

0.050 1769 (K64 5) (2418 (F 64 8)
0.250 1881 (&4 9)
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104403 811 Bf5E44# 7

BUEARABTAZ CMPAaA W TH A AR LXE » L&
XEMHBHREE (MRR) RH LS E & (SHR) -

[B X ERNA]

B lBaA~FAFR pHATE S EH KB F (A1) & 10 mmol
KClz o #RZRACERX (R=ZAKMBET ARESLBE TS
%) £+ pH{E 4% A HCl & NaOH H & -

B 28B-~AFR pHAEAT &SRS HMA F(B2)K 10 mmol
KClzna#ag CEM (R=ZBAHBBEAT AESRBEATII G
%) £ ¥ pH{ 44 B HCl &% NaOH #H & -

B3 T~AR pHAT &SRS HA F(B3)R 10 mmol
KClz 2 #ZRHLERM (R=ZABEFT ARLET LS
%) H ¥ pH {41 M HCIl 3 NaOH 3 # -

4 BT RBETRAIBESHRELY (248 ¢
ERZ HE) A F

Cl=F#w# Cl(ZEELEALH :ALsH=0)

6 =K 6 ( ZELLRASH:AIs=0.005)

T=F%fH T(EELRASH A14=0.010)

8=F % 8(EFLRASH AIL4=0.050)

O=Fn#H 9(EZF LRS- H:A1s=10.250)-

[ 248K RA]

2
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104 03 A 1l BFEEAIRE |

+~ FHEEARE

l.— it 2@ (CMP) A th » £ &5

(A) 2D -4 #HRRBNE (C) P2 E#h T

(B) 20 — A RN ERBNE (C) 2 H- MR
F >

(C) m#MNE
e EBRBMNE (C) P2 RART (A) # { BaRE
URBNME (C) 2R o4+ (B)&#EMBE
AZRohaT (B) AHEY — A mAmA Kkt
zZERRA BERAuF (B) #Ha#h+ (A) 9 Ftt
4 0.001 2 0.6 &£ @ M -

2P HEHNEBRE 1BATT CMP ARy a3l
AR F (B) L REFRBBZCMPaAaRHmZ 004 EF% -

B ¥ HEAMNEBRSE 1 BT CMPagh E+uaR
bk T (B) 2REFARBEZCMPARMHZ 02 EF%-

4B F EAMEBAL 1BAFZ CMP At £+ &#%
F (A) 2RERABBZCMPAgYHZT 1 EE%-

Sk ¥ FEAMNEBE 1Tz CMPafsh » £+ &4
F (A) 2 BEARBBZICMPARYZ 006 FEF%-

6.k P HEAMNBLEEL 132 CMP a4 £ Fxse#n
F (A) 2R EHZIREG AR TF (B) - FHREN
& £ 0.1 2 5.0 B AN o

TP FEANEBE 1BHEF 6 BF4E—HZX CMP &
i AP ZaEsRT(A) BARLSE AL - = AL -
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N

1403 A 11 B EH#KR

Sl AL HLRALY -
B ¥ FEANEEBE 1BEZH 6B 4E—3H2 CMP &
Rt RFPsmasaF (A) A4S -
O FHFREHNEBE 1 HEF 6B 4E—32 CMP 4
it EPpHE A 4Z 6HEBR -
109 F EAHEBE 1HEZE 6ATHE B2 CMPa
A Raesd
(A) Rk F -
(B) 42—~ #H_RmABERFLA A RS DR
-+ >
(C) k& >
By (A) 2+ EH (B) 2P EMFEsis 01 2
S0 BEmM (B)# (A)ZEEk4i 00012 02BN
BHi# pH#E £ 258 75 % B R -
1l.—#EH CMPaghzh ik Hab
WEY—HEEARETF (A) REYD—BEREASTF (B) &
BARBANE (C) ¥ A+ AZRBNYE (C) F2#
mF (A S CERAAZRBNE (C) YRR F
(B) 4 CEMmMALE -
BZRA R F(B) BFEZ) B -_HEBKARFKAA
zERA BRSGHRT (B) HatunT+ (A) EE®
£ 0.001 2 0.6 6@ A -
2. -—#REFEREB2FE AES AL T H A
#BF 1 HAEF 10 E—BX CMParWFLTNE

29



1500722

. |
104 403 A 1]l BISEA3E i
AMiA@ZILSBMPL -

13.— P FEHANEEE 1 HER 10 AT EF—BRZ
CMP 2 A9 HEHERAE 11 REE 12 AT £ — R
zHEHARR  EGANFERIXTAAAMH REB X
2 HBMWE -

14— dFEABLBE 1 HEE 10 Ar g —HF 2
CMP @4 WA P HEAMNEBAFE 11 AEF 1238 ¥4 — 7
2R RAANB R EMEE (STI) R E X A M
@z EHMME -

A~BEK:
(dm R R)
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pH
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o
~—

pH

LA St St |

T
o (o]
g (2]

hwl T %9

10 o

-10 -

-20 -
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10

pH

80 -

70 A

60 -

50 -
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100

L -F B AE (um]

[ 4

04

0.45

0.5




