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Abstract

The polishing mechanism of W-CMP process has been reported as the repeated process of passive
layer formation by oxidizer and abrasion action by slurry abrasives. Thus, it is important to
understand the effect of oxidizer on tungsten passivation layer in order to obtain higher removal rate
(RR) and very low non-uniformity (NU%) during W-CMP process. In this paper, we investigated the
effects of oxidizer on W-CMP process with three different kinds of oxidizers, such as HzOz Fe(NOs)s,
and KlIOs. In order to compare the removal rate and non-uniformity of three oxidizers, we used
alumina-based slurry of pH 4. According to the CMP tests, three oxidizers showed different removal
mechanism on tungsten surface. Also, the microstructures of surface layer by AFM image were
greatly influenced by the slurry chemical‘ composition of oxidizers. The difference in removal rate and
roughness of tungsten surface are believed to caused by modification in the mechanical behavior of
AlQOs abrasive particles in CMP slurry. Our stabilized slurries can be used a guideline and promising

* method for improved W-CMP process.
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Fig. 1. Photographs of CMP equipment

showing a control panel.
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Table 1. Typical CMP process parameter.
Table Speed 70 rpm
Head Speed 70 rpm
Polisher Pressure 60 g/cm’
Pad Width 16 inch
Pad IC 1300 + Suba IV
Time 60 sec
Post-CMP Cleaning NH4OH_—)
Utrlasonic
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3.1 W CMP Mechanism
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Fig. 2. Schematic diagram of W CMP

Mechanism.
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Fig. 3. Comparison of removal rate as a

function of different oxidizers.
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Fig. 5. AFM image of KIO3 oxidizer.
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Fig. 6. AFM image of Fe(NOs;): oxidizer.
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