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Abstract

As the integrated circuit device shrinks to the smaller dimension, the chemical mechanical polishing
(CMP) process was required for the global planarization of inter-metal dielectricOMD) layer with
free-defect. However, as the IMD layer gets thinner, micro-scratches are becoming as major defects.
Chemical-Mechanical Planarization(CMP) of conductors is a key process in Damascene patterning of
advanced interconnect sturucture. The effect of alternative commerical slurries pads, and post-CMP
cleaning alternatives are discuess, with removal rate, scratch dentisty, surface roughness, dishing,
erosion and particulate density used as performance metrics. Electroplated copper depostion is a mature
process from a historical point of view, but a very young process from a CMP persperspective. While
copper electrodepostion has been used and stuidied for dacades, its application to Cu damascene wafer
processing is only now ganing complete accptance in the semiconductor industry. The polishing
mechanism of Cu CMP process has been reported as the repeated process of passive layer formation
by oxidizer and abrasion action by slurry abrasives. however it is important to understand the effect of
oxidizer on copper pasivation layer in order to obtain higher removal rate and non-uniformity during
Cu-CMP process. In this paper, we investigated the effects of oxidizer on Cu-CMP process regarding
the additional volume of oxidizer.
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Table 1. sputtering process condition.

sputter prameters sputter condition
flow rate 20sccm
power 206W
substrate temperature 28T
deposition time 20min
substrate rotation 24rpm
Vacuum pressure 10 °Torr
target Cu(99.99%)
target to substrate distance 6em
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Table 2. CMP process condition.

CMP machine CMP condition
wafer(4inch) blanket wafer
pad IC1000/Suba-IV
slurry w-slurry (MSW-2000A)
+ Oxidizer(MSW-2000B)
slurry flow rate 90ml/min
Table speed 30rpm
polishing time 60sec
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Fig. 1. paticle size regarding the additional

volume of oxidizer.
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Fig. 2. Schematic diagram of paticle size
decrease.
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Fig. 3. Schematic diagram of Cu-CMP
Mechanism.
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Fig. 4. non-uniformity and removal rate
regarding the additional volume of
oxidizer.
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