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Effects of Oxidizer Additive on the Performance of
Copper—-Chemical Mechanical Polishing using Tungsten Slurry
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Abstract

We investigated the effects of oxidizer additive on the performance of Cu-CMP process using
commonly used tungsten slurry. In order to compare the removal rate and non-uniformity as a
function of oxidizer contents, we used alumina-based tungsten slurry and copper blanket wafers
deposited by DC sputtering method. According to the CMP removal rates and particle size distribution,
and the microstructures of surface layver by SEM image as a function of oxidizer contents were
greatly influenced by the slurry chemical composition of oxidizers. The difference in removal rate and
roughness of copper surface are believed to cause by modification in the mechanical behavior of ALOx
abrasive particles in CMP slurry.
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Table 1. Sputter process condition.
Sputter prameters bpu.tt.e ’
condition
Flow rate 20 scem
Power 206 W
Substrate temperature 28T
Deposition time 20 min
Ssubstrate rotation 24 rpm
Working vacuum pressure 10" Torr
Target Cu(99.995%)
Target to substrate distance 6 cm

=
Fig. 1.
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Table 2. CMP process condition.

CMP machine CMP condition

Wafer(4inch) Blanket wafer
Pad IC1000/Suba-1V
. W-slurry(MSW-2000A) +
Slurry L
Oxidizer(MSW-2000B)
Slurry flow rate 90 ml/min
Table speed 30 rpm
Polishing time 60 sec
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Fig. 2. Particle size distribution measured by
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Fig. 3. Particle size distribution as a function of

oxidizer contents.
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Fig. 9. SEM image of CMP using a mixture of
tungten -slurry / oxidizer (1:5) (a) cross

sectional image (b) surface image.
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