7 4 Vol.7 No.4
2001 11 H. ECTROCHEMISTRY Nov. 2001
:1006- 3471 (2001) 04-0480-07
1 2 * 2
) )
(1. 2. 410083)
pH )
Y - AlLO; ,
10 ps 300 r/ min.
CMP;
TGL75 A
( CMP) ,
, (1)
;(2) :(3) 80
, , 8 cmp
, CMP , CMP

1

1.1

, ,V-AI203 (15 45 nm) , s
1.2
EG& GModd 273 A Potentiostat/ Galvanostat ,
:2001-05-12 , : 2001-06-25
(59925412) ; (9812Y2167)



CMP . 481 -

Model 352 Corroson Andyss Sftware . EG& G Model5210 Lock-in Amplifier

PARC M388 Sftware

. Ring-Disk Hectrode636(U. S

1.3
0 300 r/mn. (=99.99%) ,
1.225 cm?, : :
Ag/Agd . 5%,
1.0 mV/ sc.
2
’ 1.5}
! 100rpm
' 1.0
’ 3_{%‘/
, CMP 2 4
wy 0.5
2.1
0.0t
1 t
K3 Fe(CN)6 —0_5 - PP 1 atosaad  d o adesal oosssssed e 4 2 aaaaad
[ ] Y e 1t o o 10 1p?
HA s cm?
1 1 ,
, 1
0.25 V Fig. 1 The polarization curvesof copper in medium of Kz[ Fe(CN)¢]
2 1% 1) 1%NH;z- H,O, Corroson potentid 0. 0682 v, corroson
current density 51. 661 A/ cm’
0.536 V 2) 1%NH;- H,O + 1%Ks[ Fe(CN)g] , Corroson potentid
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Ks[ Fe(CN)6] , 0.5208 V , ., 5.041p A/
cm?, pH=10.2, pH , ,
4 1% 2%
2.2
( 1). 1%
1.
1 (100 r/ min)

Tab.1 Dependence of corroson current dendty of Cuon Ks[ Fe(CN)¢] concentration (100 r/ min)

Ks[ Fe(CN) 6]/ ( %) 0.5 1.0 1.5 2.0
Corroson current
) ) 9.026 8.872 11.33 12.78
dendty/UA -cm”
1 , 1% )
’ 1 % ’ ’
2.3
pH ’
1% 2.
2 (100 r/ min)
Tab.2 Dependence of corroson current dendty of Cuon NH;H,O concentration(100 r/ min)
NHs- H.O/ (%) 0.05 0.1 0.25 0.5 1.0
Corroson current
] s 5.253 5.041 5.800 8.118 9.872
density/JA - cm
pH 10.0 10.2 10.5 11.0 11.1
2 0.1% pH=10.2 , ,
pH , , 1%
9.872U Al cm?, pH 11.1,
2.4
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Polarization Curves of Copper during CM P

1) 0 ps ,100 r/ min;Corroson potentia 0.5208 v, corrogon
current densty 5. 041 HA/cm?, in redpe of 0. 1%
NHs- H,O +1 % Ks[ Fe(CN) 6]

2) 10 pd ,50 r/ min; Corroson potentia 0. 3406 v, corroson
current densty 22. 79 MA/cm?, in redpe of 0. 1%
NHs: HoO + 1 %Ks[ Fe(CN) 6] + 5 %AIl,04

3) 10 ps ,100 r/ min; Corrosion porentia 0. 3269 v, corro-
son current densty 23. 34U A/cn? ,in recipe of 0. 1%
NHs: H,O + 1 %Ks[ Fe(CN) 6] +5 %Al,03

4) 10 ps ,300 r/ min;Corrosion potentia - 0.060 v, corro-
son current density 450. 4 A/cn®, in recipe of 0. 1%
NHz- HoO + 1 %Ks[ Fe(CN) 6] + 5 %AI,03

Study on Hectrochemica Behavior of Copper in NHz- H.O
Solution Medium Induding Ks[ Fe(CN)s] during CMP

HU Yuehua', HE Han-we? " \HUANG Ke nong’
(1. Department of Mineral Engineering of Central University 2. College of
Chemistry and Chemical Engineering of Central Univ. , Changsha, China 410083)

Abstract : Influence of medium pH value and passvator concentrations on the copper passva
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tion and CM P process were studied by electrochemica measurement technologies, relationsof the
film thickness and tightness with polishing process and polishing rates were investigated. Hectro-
chemica variables influencing polishing process and rates were found out. Eectochemica mecha
nism of polishing processes were explained by corroson potential and corroson current dendty. A
recipe of Kz[ Fe(CN)¢] aspassvator and nano-sizedy -Al,O; as abradvesin medium of NHz- H,O
lution was confirmed reasonable. It is shown that the conditions of polishing process to be con-
trolled are 10 ps and 300 r/ min.

Key words: Copper CM P ,Hectrochemica Behaviour

References:

[1] Fayolle M, Romagna F. Copper CM P evd uation :planarization issues[J]. Microdectronic Engineering ,1997 ,
v37 /38:135 141.

[2] Wrshka P, Hernandez] ,Oehrlein G S,et d. Chemicad mechanicd planarization of copper damascene struc
tures[J].Journd of the Hectrochemicd Society ,2000,147(2) :706 712.

[3] Krigi N, TravisL ,JohnB, et d. Peroxide control in C/ W CMP duury[J]. European Semiconductor De-
dgn Production Assembly. 2000 ,22(4) :51 52, 54.

[4] BruscV,Wang S, HawkinsJ, et d. Roleof aurry in copper CM P[J]. European Semiconductor Desgn Pro-
duction Assembly , 1999 ,21(4) :49 50.

[6] Harihargputhiram M, Zang J ,Ramargan S, et d. Hydroxyl radical formation in H,O,-amino acid mixtures
and chemical mechanical polishing of copper[J].Journa of the Bectrochemical Society , 2000 ,147(10) :3 820

3 826.

[6] Sdichi K, Noriyuki S, Yoshio H, et d. Surry chemica corrson and gavanic corroson during copper chemi-
cal mechanical polishing[J].Japanese Journa of Applied Phscs,Part1, 2000 ,39(11) :6 216 6 222.

[7] Kneer EA, Raghunath C, Mathew V , et d. Hectrochemica measurements durirg the chemica mechanica
polishing of tungsten thin films[J].J. Bectrochem. Soc. , 1997 ,144(9) :3 041 3 049.

[8] Kneer EA, Raghunath C, Raghavan S. Hectrochemistry of chemical vgpor deposted tungsten filmswith re-
evance to chemica mechanica polishing[J]. J. Bectrochem. Soc. ,1996,143(12) :4 095 4 100.



