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dle]HE 4-inch Cu diskE Aol Al &3ged,
slurryo] A 7}5l &= abrasive particle2 % Fd =
2 ZF83= y-alumina®} large particleZ a
-aluminaZ} Al-& o) H ). complexing agentZ &
citric acid, oxidant Zx& H:0.8 Al43xed
NHOHE %34 pH 622 HASA &
abrasive$} additives® EF g T W)
E o839 18T mixingd F A¥EL sAd.
Table 1.0 A& AL&8 wafer$} slurrye] A9l
] 8efxo] k. APl AHE8 particle S 9
A4S, laser Ho] £7F F AL A=Y FE2 3
A A#A LEZA-6002 o]8&3t4 particled mean
particle size®} distribution& A3 t}t. friction
force® Z2As7] YA poli-500 (G&P Tech.)&
Abg&ge. 371x A =E7  (high pressure/low
speed, middle pressure  and speed, low
pressure/high speed)ol Al Zt2} 2] friction force &
£ =432 Table 2.9 Z+ FHZAELE e
Atk FAHA PxVeE A A FAEAC.

Polishing PadZ+ IC-1400 k-groove (Rodel co.) ,
conditioning WWOoEE ex-situ diamond disk
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(Shin Han co.)& A&3t%vt. Removal Rate:
4-inch Cu disk® FAE &FH3d wWgsigoy,
Cu E9¢& 8387198l Cu wafer& 2 33E=
AEd §F 33 @B L& ol &3t9 scratchg #F
st}

Table 1. Materials ( wafer and slurry additives)

Substrate 4-inch Cu disk

Abrasive particle |y-alumina(Deggusa c0.<13 mm)

a-alumina ( >300 nm )

Citric acid (Aldrich, 99%)

Large particle

Complexing agent

Oxidant H20: ( Dong woo co. )

pH Control NH4 OH at pH 6
Total abrasive 3 wt% +
Citric acid 0.15 M +

H>02 10 Vol at pH 6

Composition

Table 2. Conditions for Frictional Polisher

Pressure(psi) |Plate Speed(rpm)

High

igh pressure 7 50
and low speed
Middle pressure 4.0 83

and speed

Low .pressure 1.4 250
and high speed

Head speed 50 rpm

Three condition Constant P*V

Slurry Flow rate 120 mé/min
Polishing time 1 min
Conditioning Ex-situ conditioning
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zeta potentiale] ZtZ}t negatived oz F7HE 4
o ZMYHUEP, isoelectric point)& pH 9.35,
921914 ZA AT pHI olAhd = gddAe &
o] positive charge® HE ¥FE& 2HolA T citric
acid® #7184 =AM negative charge2 ¥E2
&4 5 Tl F, citric acid?} y,a-alumina E W2
charge® WH3HA st ddo] USE ¢ &+ A

23y 3.2 vy-alumina 3 wt% , y-alumina 2.9+

a-alumina 0.1 wt% €zlg) ] dnl Yo 3V

40 —— T T T — .
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% 10 } —a— Dl watar N k|
= § ~-® Gitric Acid 1000 ppm w i
o O oo e -
S
§ 8.2
8 4o} .
.20 }
g
30 | .
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pH of Slurry
21y 2. pH¥W3d @& a-alumina particle?)
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wt% o] watA Jebd &3 Aol o] oo
A& a-alumina 0.1 wt%& 37319 & 9 double
peak7} el RS 7] YA size’t 2 a-alumina
E ANgezH o &8lgole large particleo] 4
F Rr¥In ALSE JEMFE At =7 9 a9
ol A& a-alumina® %78l A large particle® 4
Zqt A= Yeld & peak’} y-alumina 3 wt%E
A7t & o peakst T LI =79 peakE R A3}
Qo). mekx @ule] F7F S = particlee $A 39
A Z£d8 el large particle® X F3n AL L
@ £ Atk AA FAGCAME  particled &3
A4S HY 73 ¥ 5 V) W2 Aol 4
o]zl large particled ©]&3% < FEgde AL
o} removal rate®} pad®} wafer ¥8 A}jole] ek
3= friction forceel] olw g F&FE v]la A UA
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29 3. y-alumina 3 wt%, y-alumina 2.9+
a-alumina 0.1 wt%e] 4= X

g 5 498 siagich

1Y 4. y-alumina 3 wt%, y-alumina 2.9+
a-alumina 0.1 wt% €82 Av3AS w9
removal rateE YEllz itk 1Y 4.0 A9} o)
a-alumina® #7} A& ™ removal ratec] B4LHE
#& & 4 dch. o] a-alumina F, large particle©]
dutel LA E = dALES UENF Qo e
Al RN E¥Ee 3o LAdEny
removal rateo] <¢}g & vA Holo. =EI Z F
A (high pressure/low speed, middle pressure and
speed, low pressure/high speed )l w2l removal
rate?} Z}olE WEIH}] Y. a-aluminag® HUF KA
e} 282 gL ZA$ EF high pressure/low
speed ¥ 24 ¢ wWirt 714 £ removal rate©]

£49¢ RAF2 A4

EEEED r-Alumina 3wt
5000 | 720 +-Avamina 2.9wt% + a-Almina 0.1wi% |
4000 4
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g
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Tpsi,S0mpm  42psi, 83rpm 1.4 psi, 250 rpm

I8 4. 3714 AR A &Y wE
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o1 5. o)A & y-alumina 3 wt%, y-alumina 2.9+a
-—alumina 0.1 wt% <#eEl2 dv Fo AEFHT
~ friction force &€& WEE Tl FHE =7

1.8 1 Alumina 3wtt + Cltric acid 0.15 M+ H,0, at pHs
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Output Table Voltage (V)
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friction force

€ AR UF3 183 49 S sdedw & 33
9] Qutput Table Voltage (friction force) &< R A
=HH 7 psi/50 rpm 91 FAHEZA A friction force
gol 71 =ZA Utew 14 psi/250 rppm € 9 &
2 Ftol EA3FAY. ol $9 removal rated} H|
ZaHE W 2 AYHAE 2SS & F UH. F,
friction forcegtel Z Al =R removal rate® F 7}
< #2 ¥ %+ Ut 283 7 psi, 42 psi FHEFL
F3 A48E& 319L 9 removal rated I A WEA
&gk} friction forcex HUlAoz AA HIE
g 5 QAP &AM friction force?t FE @
removal rate®] F7}SFXA T 7 psi AEHYE YFE 2
35S 71sld  friction forcegkol AAEZ =2 wafer
A ol F=3A 71FE & YLBE 42 psi
¢} #Z°] middle pressuresiA FTAHL FHF{IGW
removal rate& #AF A XL friction force IS
Zte Aoz dddr. ¥ a-aluminag 0.1 wt%
A7 % slurry 9 friction forceZ® 24HB9E 42 14
psi®l B Sl E y-alumina 3 wt% A7+& slurry9)
friction forcest & #ol7F Aot 7 psig] A el
& friction force #tol #oll L #F & 5 At
Z, large particle (a-alumina)©] slurryol & gt}
9 friction forceE ZA2A7I% Qule] WEE e
ARYE & F AAT. 2 6.& wafer EHY
scratch® B4 F31 At} (a),(b){c) ¥ y-alumina
3 wt% €82lE 7 FANE Jdotd Fo ¥ A
Bt (a)7F (b),(c)ell v} scratch7l 8L & &
% Aot F friction force’t A AW FE WA scratch
7 8ol 24 & £ USE& JdeuFa Ao ¥
7. 2 7 psi/50 rpm L FH ZAA y-alumina
3 wt%, y-alumina 2.9+a-alumina 0.1 wt% <@ d
2 dutgt F9o ¥9 AEitt. (b)el large particle®
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2% 6. y-alumina 3 wt% @2 dntFe zt FAY B @ulF olnlA ;(a) 7 psi/50 rpm,(b) 4.2 psi/83

rpm, (c) 1.4 psi/250 rpm

=19 7. y-alumina 3 wt%, Y-alumina 2.9 + a-alumina 0.1 wt% &322 7 psi/50 rpm FAHNAM e F8 dnA
olm A :(a) 7 psi/50 rpm(¥-alumina 3 wt%), (b) 7 psi/50 rpm (¥y-alumina 2.9 + a-alumina 0.1 wt%)
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#HAlo] wAlEA HH FWAo removal rated FHA
Al @ FAG scratch® 93 F2AA ®49 2%
& deg A o,
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FARAAANAN ot &8y A2z d3H
g Agte] dojute ez A4S . 3A
T Ao JPHE Ftel SIAENE T3
olagdr}. walal A9 large particle2 H7FsiA
2A¥E ¥ Z3 removal rate® pad®} wafer F
W Abole] 438 E friction force Fhol Aelrb ot
o Hdd B scratch® F2HS #F ¥ 5 A
Ak, =, large particle (a-alumina)®& #H7MstA =
W removal rateo] Z4A3EH o]t a-alumina’t
Avlell WA E e AAYE e Fu g o
A &g Wl $REAFl TAFA Had o
Z+E o] removal rateg Wsl¥ AR otk =EF I F
A (high pressure/low speed, middle pressure and
speed, low pressure/high speed )°lA 2] removal
ratec] X &S BF ¥ F YU a-alumina
g #H7b sy e ¥R &L F§ EF high
pressure/low speed FF =W 4 wWrt @ &
removal ratec] &4 HAch zEln FAF Fol

ojutE pad®t wafer ¥ Abol9] friction forced
2R8Ye W 3Fo = friction forcegto] W3}
W removal ratedl s FZE WAL & F AAXT.
Z Tpsi FAZA A st F 2 friction force
3 2 removal rateg ¥ ¥ F YUt EFa
-alumina® 0.1 wt% H7}% slurry®] friction force
2 A¥HRA 7 psiel FFH @A friction force
gol AL #F ¥ £ AN, °l& a-alumina
2 13l friction force #°] 433 removal
rate®] Z}olA W WL scratchE dox& & 5 3
o gy FRFAAAAN 8o 3o TP
removlal ratec] °t9&¥& WX Cu EUE B
scratch?} &4 ¥ 3 o},
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