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Abstract
Electro-CMP(Electro-Chemical Mechanical Polishing) was studied to reduce surface damage on copper and low-K

dielectric for copper damascene process. It is indispensable to understand both copper surface oxidation and copper

removal mechanism for accurate removal rate control. This study deals with the observation results of the polished

copper surface by XPS (X-ray Photoelectron Spectroscopy) and AES(Auger Electron Spectroscopy). In particular,

copper samples are measured immediately after polishing to estimate surface oxidation precisely. In addition, the

depth profile of oxygen penetration into copper surface was evaluated to measure copper oxide layer thickness. As a

result, the surface dipped in slurry for 30 min was oxidized 20 A in depth. The formation of CuO on copper surface in

Electro-CMP was less than that of conventional CMP. The oxygen penetration in Electro-CMP was 10 A in depth,

less than 15 A in conventional CMP.
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Tablel. MPU ERARBLATIZ X9 B EK

(2002 4EE ITRS & D #k#)

Year of Production 2001 2002 2003 2004 2005 2006 2007
DRAM 1/2 Pitch(mm) 130 115 100 90 80 70 65
MPU/ASIC 1/2 Pitch(mm) 150 130 107 90 80 70 65
MPU Printed Gate Length(mm) 90 75 65 53 45 40 35
Number of metal levels 8 8 8 9 10 10 10
Total interconnect length(m/cm?) 4086 | 4843 | 5788 | 6879 | 9068 | 10022 | 11169
Local wiring pitch(nm) 350 295 245 210 185 170 150
Local wiring A/R(for Cw) 1.6 1.6 1.6 1.7 1.7 1.7 1.7
Interconnect RC delay 1mm line(ps) 86 121 176 198 256 303 342
Line length where T =RC delay(um) 137 106 80 70 57 50 44
Cu thinning at minimum pitch due to erosion(nm) 28 24 20 18 16 14 13
10%’ height, 50% areal density,500 4 m square array

Cu thinning of maximum width global wiring | 225 190 168 193 176 158 172
due to dishing and erosion{nm), 10% x height,

80% areal density

Conductor effective resistivity(u Q-cm) 2.2 2.2 2.2 2.2 2.2 2.2 2.2
Cu intermediate wiring

Interlevel metal insulator(minimum expected) 3.0-3.6 | 3.0-3.6 | 3.0-3.6 | 2.6-3.1 | 2.6-3.1 | 2.6-3.1 | 2.3-2.7
-effective dielectric constant(x)

Interlevel metal insulator(minimum expected) <2.7 | <27 <2.7 <24 |<24 <2.4 <2.1
-bulk dielectric constant( k)
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