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A7E 1

|EH7)o FET o EAsta, 53 714 Best T 57 (aqueous) Ak AAH(abrasive particle) Awnk
W 7| A (polishing medium)ol] &3] Anf YA S5E& Fol= 3}8A(chemical agent); 2

Avt s= W FAHE vk (binder) & 238} aL,

27) SEAE Aol o8 PR Ao,

o714 A7) Avp e w2US

St7) (chemical agent)9] ZHolx: ARE

, 787 Avk =Tk vprgel wel, ) mwe] MEAAAM, 4] g
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Al 1 el glojA,

guldolAEo|E FeRrEE dojXe Zuddaes I8,
o AFAIY Jp5EEE ] A7) FElnddF o] dojx Ty,
A

ob = AHe] 0.1 ~ 506 WAR EAFE AL BHoE sk dvh )

271 3}skA| (chemical agent)v =
50% Z¥he] 7] ZTuldolAEH ol E
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71 A7) EeHld e Y
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Al 18] oA,

271 #8kA(chemical agent)E 7] dAvl F= otof] A UIEY A (network) S FA3e AL EHORE =

1
At e,

AT 4
2HA]
AT% 5

A1 &l oA,

A7 e 7HEAYdS EFoR sk A 9=,
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A 1 gl delA,
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A7) 8184 (chemical agent): 7] 9wl = e xt ez Bakd A

tlo
A
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sh= qvt 3=,

BTE9
Al 13l 3dolA,

A7) A Ank AR Ank v 83E A e o]xH $FEHAl(chemical agent)E EFStaL 7] o|xH g
ShAl(chemical agent)= 7] dvf #H=  xqdHA  8F¥HE 44 (hydrophobicity) HEE A4
(hydrophilicity) & Fo3ts 5A o2 st Avf 9=,

A7 10

Al 17l $lolA,

47] 3}8Al (chemical agent)= 7] <dn} d=o] G Zatste] YR|ste] A AU TEE ATEHS E
Ao st dnt FHE.

AT U

3}8hAl (chemical agent)E HRAG el ZAFetE @A, o714 7] &l (chemical agent)&® &I oIX|7]dd &
ek o= EAeta, st Z1AA dAnt 9t FA vk gA Ank wpiAE falEe] Avtk 9A S-S A
A7, 7] SEhAlE Aol o3 =R E s,

s}st 71A1A Hersl Anp gol A7) vilE el A7) st Al (chemical agent)E ASE WAIE EXESE A

9oz s dvt A= P4 wy,

AT 12
Al 11 &l glolA,

371 88l (chemical agent)e ZEE|H|HoMAHOIES] ZFEamEE dolAe ZoHEdUR S S ¥E3ea,
50% Z3ke] 7] EEuldotAE o] Ee] AA 7t Tk s o] 4] EEjnd e ge]

AN A7) ZEHLLFEE Y] Ak d= A H] 0.1 ~ 50% BHE EAG e AE 5HoR = dAvnl v

A7 13

Al 117l glolA,

371 88l (chemical agent)e 7] vt =] 4k HEA A (network) & FATS SF o2 st= At 4
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Al 11 &l SlelA,

471 38tAl(chemical agent)&= 7] Avk A= o] A4 Felz E4" AL SR ke Avp = A
Ei
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A 12 el o)A,

47 ZYudEaES AR FEd ASs Bdor s dvt d= d4 U

A7 19

A 11 el oA,

71 A vk AR Ak wigRAlel B HA = o] A4 3}EhAl(chemical agent)E EZStar, A7) olAHA 3}
Al (chemical agent)®= A7l dAvl = Fde]l  @yHE JFA(hydrophobicity)  HElE  AFA
(hydrophilicity)S Fo3ts 5402 st Avt = A4 W4,

373 20
Al 117l glolA,

A7) 818A (chemical agent)= A7) <dnp sj=o] o] Zalale] Yxsle], FAH A HLZ 4TS
S5Ae% sk dvp W= A 9.

3T 21

XS 7IA= AR H= o) st A, 7|4 A7l dnk e Bl A= o]zl 3hehA|
(chemical agent)& XE%3stal, 47 Al(chemical agent)©= &&FH o7 Sws Fo2 EAlsta, 38t
ZIAA Aut St FA Ank gAF Avk wisfAR 3] Ank YA SRS Folw, V] sEAE AR 9
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2 71414 Herst s=o] B3k Ao 7A, 53] 33A(chemical agent)S ¥ 3= 317|414 H
&3} (Chemical-Mechanical Planarization, CMP) j=of 33l ZHolt},

)

WA V)es dekgshe TS A, bdE aEla Aoty flste] vk 318 EdEe] #sk-7] A A
E+3}(Chemical-mechanical planarization, CMP)ol] AF&®t}. #AF3}a=4(hydrogen proxide)9} R % 9l ]
(monopersulfate)®} 22 AF3}A|(Oxidizing angent)E2, &5 <wulo] CMP A &S 93k AvkAizl A= Al
A, A TS E (ferric nitrate)@ A AFEE 4 vl $AFsZE (potassium hydroxode) @} S=ARS}ol R
H (ammonium hydroxide)®} & &7tz &M 7]A14 vli(abration)®} A A (ramoval)E £ol3HA 3171 Y3}
of Wr=A glolHd A& Atstehs Jheidlshet AR g dvk. FUHH R, HEA(carboxylic acid),
Ak A(nitrate salt) 22832 74 AlE(cerium)> A& AF3tE H(silicon dioxide film)e] AAES =
sla, b AEE AZE 9 (silicon nitride film)e AALE 3o, webd AEE Z3E D(silicon
nitride film)® F21& As7] fste] AH&dE 5 it

WPl ALE-H+= o2 T/ st 842 Ad @A (surfactant) 9} F2 A A (corrosion inhibitor)E X
et ¢ . dE B0, EFvd <= (Polyvmyl alcohol, PVOH)& v} YA}(abrasive particles)ES
QA S (stabilizing)Al7]E AE E¢1, webA] 2AE9 24 (agglomeration)S =7] st H71E 4 rt.
Zydgdd  ZF¥ZF(polyethylene  glycol)d Etﬂé‘ﬂzﬂﬁjﬂi Y EH(sodium  dodecylbenzenesul fone)S
H]23 A, EAFA (dispersant) 241 A" 4= v}, ¢%o], EgolE 3}8tE(triazole compounds)S &
(copper) AvtelA, F-21 AAAZA A& = ST},

wige y§
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A HE =
oy dup gl #et Belth. ] vk =% wiole e} 315 Al(chemical agent)E EFT i, A
7] 8}8tAl(chemical agent)= &&EHAX7| FTEe doF EAsta, g V|AA Hest FeHduring
chemical mechanical planarization), < 7l(aqueous) v} YPAF(abrasive particle) Av} wi7HA(polishing
medium)ell =] Avl A SH{E S, £ 7] == w2
S

rotsle, 7] vl Sj=r)t mpREE,
71 B Al2e] A o], 7] g8hA|(chemical agent)] A =1 :

KR
=
= Y5 =E AT

t
4T

2 ool & HWe drt g FAss B #g Aolth. Y] e wieldddl 8184 (chemical
agent) & AFsE dAE 2T F A, o714 7] A (chemical agent)E &FHAA| 7| TES Fo
2 ZAsta, 3 7AF Fes sk, FA Avk 4R Ant wisj A &aEo] dnt g SHE =d0. F
7hate], &7 W 3E 71AA e dut =], 7] widle ¢F 318 A (chemical agent)E AT ©
Ae 23T At

odge] I othE W vl =g MA A Anpsie Wl ek Zeltt. ) Wy, Vwy mdel gl
Ant HEE HEshe dAE XFE 5 Ak, A7) Anp A== vidige] AFE $18Al(chemical agent)E
$hstar, o714 7] #ehAl(chemical agent)¥ &FH A7) FEe Fo= EAEI, 3 VA4 HEs)
b, FA Ank YA Ank A & Avt PAF S-S FAvE. Eg A7) BHS Y] HEE vlRA|

H ] il H
# A7) 3}8kAl (chemical agent)Z @1015 dF =37 &



[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

on

£501 10-1570732

il
H
=
r)«
i,
re
o
a2
=)
[
=
oz
e
re
o
a2
B
I
ofl
oX
oL
i

il

AN 71& B Wy @ e ANAES o] BRd @ AuEE AxdEe] FAH Ay o
™ ]_T_’

3 ARl AP el E uE A oE JEle =Y.

g AR g FAE Q] &
o 2007 129 319 299 n= £33 &9 WHIE 61/017,8729 AL FAEH oo 2 g

o

o r‘rn:

E
Ha

93 ThE B g A4 e gl vehbt 20e $ol gxd B owyel Ayl o3

W =eh 7 AE el BE Ao, 39 AY dAvk B om AN SEA7] sk,

3Lt ] 2 (polymers) L&At E4& CMP =0 ¥3HA7]+=(incorporating) A
olty. 1elet §&L WA v|#e] Hest FAS A, g /e 24 %L T AUtk

o]l 3% 38 Al(chemical agent)E EFSH=, ey ol&d weH A= FE, thFe F8HA|(chemical
agent)E°] CMP =0 L& ojd 4= glth. CMP = ol 38 A|(chemical agent)ES EFA7]= A2, A2t
T A= 24 e A4 = a4 4R P49 T FHAE B AFoEA oF F drh. FUkHeR, 3
A= Ank = A ZF Holl, vl =] sty e 1 o) 7ol A Q4 EC HE&" & Q).

Zo1e4 =AE, P HE=e A A de P H=10)E P4y Ystel ZEv AR (polymeric
fiber)(12)(F4 &4 Dok, Zg9-det ZelZE¥(polyurethane pre-polymer)(74 24 2)9 e nily
H A (binder resin)S Ze3l7] Ao, A4 84 1(12)9 A MEYA(a three-dimensional network) <
ééoi Zuld &3 & (polyvinyl ancohol, PVOH)E &zl 3184 (chemical agent)E IW 3= HAS
T Ao, G474, F(hd L3S, VMg BElE, 2/EE uSe EAE(HT 45, number average)
, o8 @Al 43 &(-0H) 7](alcoohol functionality)ollA] Aelxlojx]ar, T A dozHi, (A5 E°)
AAnt(aqueous based polishing) ®iA|oA o7 CW#]E] L3 (solubility)S YeERdT., 2 2o dojA],

ZF(vd 43 &)L, 7] F(d oA He AT A (precursor) o] 50% %3¢ 7838l (hydrolysi
= vehd £ 9o, dE 5, 75~99%7H—Ecﬂ ﬂ§%50~999%7} well WMol W, oWl
E @5 A FAE XFete], 9 gES UERE & At §Uek, —rx}a(molecular weight )<, <
2 So] 100,000 ~ 300,000 5 o], 10,000 ~ 500,000 Wl W, T WeNe] RE @S 7t7te] ZrlAE
Eﬂﬁ}‘ﬂ oA Wate = vk, g, A7 2™ E2H A (polymeric flbers)b A 4 T E95-d

gk =Z2)& e (polyurethane pre-polymer)ol &1 = glvk. 47 Z&w A#(12)= 7H4(soluble) &

=

éLmW

N

i
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2 ox Ay off o (g
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e o

£ H7H&A (insoluble) A5 X33 4 9dx, AF B4 T4 S =2 AF A% T4 3‘? Zonld o3
=2 F"HE F Advk. EIMECUHEE) (solublity)= &M (aqueous solution)ol] Hoje EHaA e 4
SHA galEE ARl SO ofsE 4 it

Ak vukeh o], T FAA, A7) Aol IBEe 7] SYuld d3Ee, QP g sk, Foxl A
Awul wi 7 Al (aqueous abrasive medium)oll &3l E4kE o], Awl 4AF] 3 (agglomeration)s WA R/
B ZFola, olE A7) wkeA| glolH oA 23 e X A3(scratching defects) S &9 4 vt tLo], A7
Af AATE HEAIAY Foixl &efe] B (surry environment)olA AEH oz spgAdd AL, AV A
EF, A7 A Avk miAe] =EEW &aE 5 v weF desiad, A7) A At UH7HXﬂ Wzl 4
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7] Eguld 43 &9 &% vl &(rate of release)> IBWH, IY F7 H/EE IH FF L/Ee= (WP &<t
A7 = FHe] wEFHoAE i Fo s 2dE Stk ol AV FA Anl wiAl wEFW,
A7) Eld g3 E&rto] Y] A Avk wiAA MR &8EE AU E 7 v

L 20 EAE QP =] e o, A EE 49AEY ZEHd ¢IES, 74 84 247 EEedHe =
gEEm)ol E3dete dAE 2T ¢ AT BAE vy o, Y] EEibld 4REe A7) QP 3 =(20)
Qo] 7 d9E2HS AT & Utk Y] dE 34 F, =2HA Fi ZESE S g3Eo] A
sf=o] Ha(bulk)Wel FAE & Ades v, A7) s 2de &5 Zvd 43&S §3lEold 5 ).
A7 s, A7) P 34 S0 AvtEHAAA, AR 2Ws s ¢ Qv 28EE AR EE ol
EEHA @S YR d3 o], A7 Al dnt wiziAl W2 &3EAY &E(release)HAd F ATk 9
AR oA YERd AR, A7) EERld ¢3ZE & (release)> T 84 20 EFE AT EHd &
&9 ¢ 2 A7 Y=o vlE E(wear rate) T HvFE=(abrasion rate)ol 2 2HEE 4 ot

= 39 =AlH g o A5}

3AA A ds T 8h 15 ATl A%, FdF TAesRA Fey] &
= s 2R ool EeEid 45 AR bk MEHA B/Es Fehd daed] dAEs
70 AR B EeE 7] AP HE30) el (e P 84 29k 2Rk 4 odh B, FEvd o
&3 % & 71 smel o] AbAkl vlESIAe] Afel= Eim Y] FEuld dRE 9AE

gL =
CERIES ER S

F71Ael AA o Eo A (MNP #Eo] F3FE o)X =(incorporated) 3}8HA|(chemical agent)ES A7) 44 4=t
A 2 &3 2 EFHolokwt dhe AL ofd £ & Aeolth. AYBEE, Jh EE 1 oo 3EhA
(chemical agent)E2 OMP 374 &<t 7] = Fdo] ¥uwd AFEAY(captive) Y54 (stationary) &=
FAE 4 Jrk. wgh, 2eg gEAlES P FadlA 78

S 3 98-S 3 ¢ Qth. dF S0, = FHd
A FH oA vHf52 < 3F8tA|(chemical agent)+= 7] H= ®EW Q75+ 4579 4 (hydrophilicity)
T 294 (hydrophobicity) S Fo18H7] ¢al AH8d = . AP BE 252 8o gt 249 e

2ZA oldld F i, ol&, dF 5o, xHAAA BY HEFZ(contact angle) o F el 4= Qdrh. 2 Heoy A

e AuHor A AU KT, 0% Exe L vk J57E
o}

A7 sl g HFA EE AFAS Fods dEls, JFEE A A carboxylic acid)e]l 7] odAHIE
¢ acid)® 7] olZz=®H|Z(organic ester)s9 X%

(organic ester) % ¥ &
I+ 7] dEd 15488 AT 5

ol
ey
N
il
2]
o
i)
-+
o
Kl

o]

wetting agent)S X $HA]Y ; o=

vk wj A A, 7] e R A7) A Alole] HHE goldtA & & dvk. ohkgk W Ee] P sf=el, 1y
g ] e AFA 3EAI(chemical agent)E EFAI7I=H AMREHO A 4 QlaLl, olelgk Yo RE 38t
D/E= FAF 282 E ¥kS-(irradiation grafting) Z/HEE 37 =9 sy o]de] 4 Q4sd, 44
EE 254 38HAl(chemical agent)E E338te WS X3 F o, Iy o]Ed w3 &t

Bovate], #AkEgA(hydrogen proxide) @t R =¥ <@ o] E(monopersulfate)ot 2L, oA AFH Ak3HA
(Oxidizing angent)E2, & dAntellA, QP H&S 98k, AvkAlZE EA8EL gl AHdA, ZabdF5s
E(ferric nitrate)? 7 A" 4 vk, FAksbE (potassium  hydroxide) @ 448 E 5 (ammonium
hydroxide) ¥ 72 &7l2] &N (alkaline solutions)> 7|A14 wlE(abrasion)® #1A (removal )& &o]8}A 3}
7] late], wrEA] gols o] AT AstrE Tt dst RS AME-E ¢ Aok FUkske], FFEA Ak carboxylic
acid), @4t (nitrate salt) &l 7+&A AF(cerium)S A2l 4k3} (silicon dioxide film)el #AA&
S ola, WkEA ¢oly £ A A3} W(silicon nitride film)e AAEES =gA star, wabr] A7)
=

43 we) 4% oA,

>,
i

=

= g} & AW AA(surfactant)}  F2 A Al (corrosion inhibitor)E
zgad & Q. dE o], Zud &3 & (Polyvinyl alcohol, PVOH)L v} JAES A3} (stabilizin
DA E AL =91, wEkbd 2AE2 ¥ (agglomeration)S w7] 9ste] Hr7lE 4= k. Zgodd F
, AHAl(dispersant)ZA] AREE 4 At TS0, EgolE S3E
nfol] F-2] A (corrosion inhibitors)®A AMEE 4= U},

,\
=
<
o
N
o
¢}
o
[}
=

ks
o
oy
=
o
w
\
rlo
offt
-
o
o

k=]

o
D
=
2
2

CMPoll A}&5E 2 =HF9 g 232 AW DAA(surfactant) 2] AAA (corrosion inhibitor)E
23T & . dE Eo], ZEH)d &3 L(Polyvinyl alcohol, PVOH)E 4dn} IAES QA3 (stabilizin
DANE AL =1 Wt 2AEY ¥ (agglomeration)S 2H7] 9ste] H7rd & vk, Zgoga
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[0025]

[0026]

23 SoAduAdE YEEFS FARSH, 24k (dispersant) 241 AFgE 4 Atk gSo], EgolE: 3TE
d

(triazole compounds)- 5 (copper) <Aujel]l F2] A A 24 AL84 = r}.

o714, 3}8A) (chemical agent)E2 A7) CMP 3= AAH 9], theF 0.1 % ~ 50 % WY, 2 WY He & =
I 1.09% F7HAE EIele], U9 fES 7RI Fobete], A7) E8hA|(chemical agent)ES wAaF
(localized) 73t F%(relative concentration)E A|&3l7] 9] 7] H=e 54 JAdEd X2 5
. oE B, “7] 3}ehA| (chemical agent)¥® 7] A= FH B/Ee up2E JAd AFEHAL
ATk G, A7) 3lstAl(chemical agent)E-2 7] #l= Ao vuzd FdatA 2 %l T QaL, o47IA A
7] 3t (chemical agent)e Foj7 ZE]a Gojd ez 443 F3&(volume fraction)o] FA ] é?’ﬁ YERG
- Aot

AnAIE I e kA & A wiAAZE S Tk, §EEA 713 AnbAl, 7] P AEE AL
|t W, P Avt 71714 wreA] 71, dAxp = g W} wiAAE XA 7= dAE 238E Aot
A7] dAnp 7171 dAnb AlZH(polishing time), 42 (pressure), &X=(temperature), 7] 7|3 Aol el A7
o] g X (relative speed) = A7 NA} Al FE5E(flow rate) T3 £ s} o)y ¥ W

(process parameters)S Fd& 4 v}, A7) (WP 3R E9 AyE Ank&(polish rate) =& A A& (removal
rate), 713 FHS 23 AA LA (Within-Wafer-Non-Uniformity, WIWNU), HeHd(Hers &3), 7|3 4
A%, 2 P =9 §7 Y (useful life)o2 ZAS 4= o},

2 o] A dgoals FA|HQ AA] o H ‘%“%M] s dgstglon, 2 o] oA wojux ¢F
3 oA oy 71X WEe] Jhesith. aER 2 iyl Hee A AA] dof w3ty o] e
olY W $&dte 5T HeERk ol 1 H‘ o] W} H5e Asol 9 HaAok st
xg

L=

20
I\ 24
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