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A METHOD FOR CHEMICAL MECHANICAL POLISHING A SUBSTRATE
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A method for chemical mechanical polishing of a substrate, comprising: providing a substrate, wherein
the substrate comprises silicon dioxide; providing a chemical mechanical polishing composition, wherein
the chemical mechanical polishing composition comprises: water, an abrasive; a diquaternary cation
according to formula (I); and optionally a quaternary alkylammonium compound; providing a chemical
mechanical polishing pad; creating dynamic contact at an interface between the chemical mechanical
polishing pad and the substrate; and dispensing the chemical mechanical polishing composition onto the
chemical mechanical polishing pad at or near the interface between the chemical mechanical polishing pad
and the substrate; wherein the chemical mechanical polishing composition has a pH of 2 to 6; wherein the

chemical mechanical polishing composition exhibits a silicon dioxide removal rate of at least 1,500 A/min.
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A method for chemical mechanical polishing of a substrate, comprising: providing a
substrate, wherein the substrate comprises silicon dioxide; providing a chemical mechanical

polishing composition, wherein the chemical mechanical polishing composition comprises:

' "Wétér,-an abrasive; a diquaternary cation according to formula (I); and optionally a quaternary

alkylammonium compound; providing a chemical mechanical polishing pad; creating
dynamic contact at an interface between the chemical mechanical polishing pad and the
substrate; and dispensing the chemical mechanical polishing composition onto the chemical
mechanical polishing pad at or near the interface between the chemical mechanical polishing
pad and the substrate; wherein the chemical mechanical polishing composition has a pH of 2
to 6; wherein the chemical mechanical polishing composition exhibits a silicon dioxide

removal rate of at least 1,500 A/min.
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200mm A EE A LR EA I3 H/nsE RHBREABZT B
/s ILL BB AR RE A 200nl/nin KA ER
TRAAIPSI T AERAMZILLRBABEARDBR
24 1,500 A/min> £4 %2/ 1,800 A/min> &2
2,000 A /min 2 =& ib®w k% » £ FHIL LB E R
BEAERAMTER M REEER AR ER R
B z R 4k A 45 By = (4o T % 43 A Rohm and Haas Electronic
Materials CMP Inc.z IC1010 A2 B %) -

ABPZELEERIXBATHERB FH@RA -
Wl Cl 2 C4 AT Al £ A20
ey Y Y It

AR E T % PCl £ PC4 & PAL £ PA20(Z 6 £ 4
WA R S B AR E ek Cl 2 C4 A Al
EFANDEGRTHFEEH HBER IO AH 0 K
RUFMAHBEXABE AT R WZHERIMIAIZREL
pH -

94878-Al # E & , 18
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5 99111244 SRR THR
1024 4 A | BEEBHE
%k 1
arpt| TERX HMB HBHMAH | TBAH TEAH T HPO. [
(£E%) (E8%) | (FE% | (EE% | (€% | HNOs

Cl 4 — - - - HNOs | 4.
C2 4 - - 0. 085 - H:PO: | 2.6

C3 4 - - 0. 085 - HPO: | 3
C4 4 - - 0. 085 - HNOs | 3.4

Al 4 - 0.015 - - HPO. | 4

A2 4 - 0.025 - - HPO. | 4

A3 4 - 0.035 - - WP0. | 4

Ad 4 — 0. 050 - - HPO: | 4
A5 4 = 0. 025 - - HNOs | 3.5

AB 4 0. 033 = - = HPO. | 4

AT 4 0. 033 - - - HNOs | 4

® A8 4 0. 066 - - - HPO« | 4
A9 4 0. 033 - - - HPO: | 3.5

AL0 4 = 0.01 - - HNOs | 4

All 4 = 0.025 - - HNOs | 4

AL2 4 - 0. 050 - - HNOs | 4
Al3 4 - 0.010 - - HNO: | 3.4
Ald 4 - 0.025 = - HNO: | 3.4
AL 4 - 0. 050 - - HNOs | 3.4
Al6 4 - 0.025 | 0.025 - HNOs | 3.6
ALT 4 - 0. 025 0.050 | -—- NOs | 3.6
Al8 4 - 0.025 - 0.025 | HNOs | 3.6
Al9 4 - 0.035 0. 035 - HNOs | 3.6
A20 6 - 0.035 0. 035 = HNO: | 3.6
® M ER - & AZElectronic Materials # & & Klebosol™

PL1598-B25 #%
HMB : # 4% B8 Sigma-Aldrich Co. (Sigma %& )z > ¥ & 4% :

CHy Br CHs
H3C~N*-CH,(CH,)4CHo~N*-CHj
CHs B CH,

HBHMAH : # 4% & Sigma-Aldrich Co. (Purum & )> T #%38
@ = & &1t = 4% (hexabutylhexamethylenediammonium
dihydroxide) :

94878-Al 5 E R 19
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25 99111244 SRELFFAAEEZR
10244 A | HBESHE

CHs.

S
AN o N~~~ ~CHs;
\/( *CHy(CH2)4CH \\/CHS

H3C<

‘HsC

HO HO
TBAH : # 4% & Sachem, Inc.z w T X & A1b4% °

C
ch/\/\N ~ H o
H,C— ™ " \_-CH,

TEAH : # 4% & Sachem, Inc. 2w T Xk s A 1b4x °

BTN /_

me—" ¥
tb & 4 PC2 2 PC3 &%Zm’?*] PAl 2 PA9 % PA16 Z PA20
1o 2 B AR B = |
ERAtEp C2 2 C3RAEHA AL £ A R F 5% 4] AL

2 A20 R B L 2R E AR EIT R X R E
HERR ABRmT > AREk 1AM C2 2 C3~A1 2 A9
& A6 £ A20 2 2B SRR B ARMZ ALY ER
%o % A L EB % E %% A Strasbaugh Model 6EC
BB & ICI010™ R peas B % (B ¥ LT % 4% & Rohm
and Haas Electronic Materials CMP Inc. )R B HF #» & %
REz—AlbwBz 8 AT EXaRBLET TEAA
20.7 kPa > {b 2R A B MR P RESA 200ml/nin> # &
s#ip A 93rpmc H BBk A 8Trpne — AL XM EHE B4R
A Jordan Valley JVX-5200T Bl & L & > WA BEZAIR X

&

94878-A1 45 E & 20
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25 99111244 SREHFEHFEE
124481 BEERRE

BREBREEMERL At IR 2 ThE Rk 2 A

—

A
% 2

MEBEERGL | HAEARD Sé%i}ﬁf

PC2 C2 1560

PC3 C3 1864

PAl Al 1167

PA2 A2 2045

PA3 A3 1972

@ PA4 A4 2062

PAS Ab 2120

PAG6 A6 1698

PA7 AT 1688

PAS A8 1355

PA9 A9 798

PA16 A16 2114

PA17 Al7 2279

PA18 Al8 2275

PA19 Al19 2293

PA20 A20 2452

tb # 45 PC1 & 36 4] PA10 ~ PA12-13 & PA15
IEZRBAE T ®

At Cl RE»wH AL0~ A12-13 R AL AR & 4
MILZBRBRAB AR BT R R EHBERK - A
BmmEt o AREX]1AFZCIL~AIO~A12-A13 & AlS5 2 &1k
FRBRABEARMZT Qb B E - BFE Aty En
R E 1M Applied Materials, Inc. Mirra 200mm #f &

94878-Al 5 £ IR 21
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25 99111244 FRELFHEHRE
102 £ 4 A 1 HEERRE

A [C1010™ s ot B % (% ¥ L T# 4% A Rohm and
Haas Electronic Materials CMP Inc. )# B & # & X 4R E
z-_fbwBEz SRt TaRB LES TRAA
90.TkPa > {L & MM B @R Ak A 200ml/min B = &
# A 93rpme KBk A 8Trpne — AL EHR FHBEA
Jordan Valley JVX-5200T ®l & — & > £ & B z W R 2%
AMEBEEMBILZ — Aty IR ETRER K IAM T

% 3
Y-8 ERIE: B AR %%2if
pc1 | Cl 112
PAL0 A10 1414
PALZ A12 2107
PA13 A13 1778
PALS Al5 2121

bt & 45 SC4 B E » 4] SA11 & SAl4
1t 2 WA B E R
4 B tb g C4 B E ) ALl A Al4 fr & 4 916 2 4%
W B A R M AT = B B RAb 2 R R W 2 B B A
* o BB mT > MR EAHFZ C4-ALl B Al4 2@ 3] 1E
LRBABEARMZ AL ERERAAY ERE -
RE_AIw EHhEKREM Applied Materials,
Inc. Mirra 200mm &% B # & IC1010™ Rz as ot B . (H ¥
F T 4% B Rohm and Haas Electronic Materials CMP
Inc. ) WEANAREZ ALy BEZ R TEZa LR

. 04878-Al 5 EIR 22



1506127 | % - 2 99111244 SEEIFIIEHR
PR 102%4 5 | BHEERSE

LiiT TR A A 20 TKPar ”’Zt%ﬂ:‘%ﬁmfﬁ N R
200ml/min > #& & &% 4 93rpm > KA #Eix A 8Trpm - — 4,
iery &M% # &4 A Jordan Valley JVX=5200T B & =
EREBEZAMRZEREREEMEE - —Altw LR 2 F
BRERmEk 4T o
ZE R ERE TSRS A Applied Materials, Inc.
Mirra 200mm &F B # & I1C1010™ L aras o B A 81 i —
At KA XHEAEBEGTREENS AR LEZ
SisNefE 2z 8 ~tZa S LEB/T - SsNe xR EE 4R
Jordan Valley JVX-5200T R E L B » A BEZ R Z
BEBREEMEL - SN EFRE2FTRER kR 475 -
ERAAATH G R RES ERES LR LA
~Z CA~All R A4 ZBAAIEZBRRAE AR 2 = &1t
BH Y2 ERE (AT ERER R AT LB
E) Mt B EEREL R 4T -
* 4
SRR RGE | FE AR

S10: £ % | SisNeE=B% | Si0:# SiaNs
(A /min) (A /min) BEMR

SC4 C4 1893 373 9.1
SA11 All 1994 234 8.5
SA14 Al4 2071 319 6.6

[BXBFERNA]

&
[ 2 AFHRANA])
&

94878-A1 5 LR 23
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D e oo 55 99111244 SREFEHEEE
S pE | [ 1043 A 4 BEERER
AR YRR

1.~@m+%mm@gﬁzﬁ%’aﬁ:
RERAR EF - ZERLFE AL R SiC
SiCN~ SisNe~ SiCO0 R B HE T 2D — & |
RECERBRAB AR H ¥ ZIALBRHEAE
mxthaE K125 %2 84F 20 £ 30 &k (nm)
M E B EACHAER - 0.022 0.06 EF%

R(DAATZE ARG ET
R R’
R3 ):('*' R! ):(+ RS
R? R’ (1)

£ H@EX%HExLEAENRP;

EF R A CCri: XA

A+ RRR"R-RARZEE4%HBIEA C—Co
wE o UAR

02 0.1l EEhX IR AL REEILES M

R AL ZE BB B R

L 0.1 Z5pSiZTRANZILSEERTFE i
ARZEZNTBELEHEESE S UR

A ZACE R B AR Y 5 B %L Z AR E
BREXZCEBRBABRAZERIEZINGR XM
HRBSZAREER TR ALy

ErPZitZ2nunmEamBEAR 3252 pl &
EBEFZILERBRABARMWBERED 1,5003% /454

94878-B1 14 JE AR 1
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2 99111244 SREFIEHFER
104 463 A 4 BEEEAH

(A/min)z:-’iubiéi%"'%?$ o
W FEHNERE 1B X A ZibEHBAE
MR BerpEl B oo
b?%%ﬂ%@%l@zﬁ%’%¢w&%Mmm@%
UAFE&REH B/ nE RBREAZTH/ 2416
B R B R AR A 200nl/min RAEATRA
% 3psi T ZLLHBABARMBARED 1,500 A
/min Z — 8 & £ E AP ZILERRAERLE
SEBRAMFTERHRBRIBREAER UARRRARKE
B X R Ah shgh & -

e EMERE 1 BxHhE A SAkE—
#SisNes AP ZMERABREALY £ 74 200mn
ﬁE%u+Aﬁ B3/ n8 BRBREABITH/
aiE L2 HRBA B AR RS 200ml/nin R R E
ETRAA3Dpsi T RLBRABARWBARED
1,500 A/min 2 — & bsy 2 % £ ¥ %46 £ R R B
ROELSEROYFIFRE MR ZIREERE R RRER

EI YL EET LR

W HEMNERE 1B FE AP ARBZIEEAKR
B AHENRIE LAt AP mRE X2 HR
BAEAaRHWEA 0.000 2 0.0 EE%xxEAm
AR TARALEIREAORELESY £
bz TRAAE0.1 Z3psi EF o A
W BRZRICTGBRENZILZ2ERBABRARY XA

0
il

94878-B1 5 iE iR 2
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25 99111244 SREFEAEEE
104 423 H 4 HEIE&AH

-

EY ZILERBABEARMEAFEZL Ol 241t
mH Ry 2 EEMN -

6. ¥ FEMEEAE LB 5 £+ 4 200mm 57 B 4
NFEREAIH/ o8 BRREART &/ 5416
ZHBABE AR FARS 200nl/nin> AREATFTRES
Z3psi T ZILERBABBARBWERED 2,000
A/nin Z Z &b ki AYZLLBBABERE

KA EREMFTEN MR LIREENER AR ZASR
B BE 2 R B A By B o
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