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Main research themes and their characteristics

[Hydrodynamic Effects of Pad Surface Roughness in CMP Process |

It is important to estimate how large the hydrodynamic pressure of slurry is, for
understanding the mechanisms of planarization process, because it effects the decrease of 0.6 : :
contacts between wafers, pads and abrasives. In conventional chemical mechanical polishing O Purewater
(CMP) process, polishing pads with several tens of micro meters of surface roughness are 0511 & pree
widely used. The roughness is considered as important factor for effective and uniform o b B Silica slurry
distribution of slurry, and should be a dominant parameter of the slurry film topography. ’ -

Three-dimensional sinusoidal roughness model is proposed for the hydrodynamic pressure
evaluation of slurry in CMP process. The model includes several assumptions of cyclic
roughness, no pad deformation and so on. The measurements of the friction coefficients
between the wafers and the polishing pads show good agreement with the model. Figure 1
shows the small hydrodynamic effects in the conventional CMP conditions, i.e. high pressure, 0.1 [-o3
low relative speed and low viscosity of slurry, however, the possibility of controlling the slurry /
film thickness by hydrodynamic effect with large bearing characteristic number, i.e. high 0
viscosity, high speed and low pressure conditions, for better planarization. The model should 0:000% 0'901 00 01 L LY
be useful for the estimation of hydrodynamic effects of slurry and the understanding of the Bearing characteristic number
contact mechanism between the wafers, the pad and the abrasives in CMP process. Fig.1 friction coefficient between wafers and pads
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[Effect of slurry pH on the micro slurry-jet erosion of SiO, film]

Recently, micro slurry-jet erosion (MSE) test was proposed to the evaluation of the 008
mechanical properties of the hard surfaces. MSE is also expected to be applied to the micro-
fabrication like other abrasive technology. Chemical mechanical polishing has been one of the
key processes in semiconductor production. It uses both of the mechanical and the chemical
effects of slurry in order to establish the precise and small damage surfaces. In this study,
the effect of the slurry pH on MSE rates were investigated. SiO, film was selected as the
processed material, which is widely used as the dielectric layer in semiconductor devices.

Figure 2 shows the effect of slurry pH on the erosion rate. It increases as the slurry pH
increases. This property shows the similarity to the dissolution rate and the polishing rates of °
SiO,. Decrease of Si-O bonding strength should be considered as the mechanism of these

rate increases. This result shows the chemical effects of slurry can be a control parameter of
MSE process. Fig.2 Effect of slurry pH on erosion rate
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