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Electrochemical Corrosion and Chemical Mechanical Polishing(CMP)
Characteristics of Tungsten Film using Mixed Oxidizer

Lheg!, M8, ol e

(Eun-Young Na', Yong-Jin Seo®, and Woo-Sun Lee>)

Abstract

In this paper, the effects of oxidants on tungsten chemical mechanical polishing (CMP) process were
investigated using three different oxidizers such as Fe(NOy)sy, KIOs and H.0s. Moreover, the interaction
between the tungsten film and the oxidizer was discussed by potentiodynamic polarization measurement
with three different oxidizers, in order to compare the cffects of W-CMP and electrochemical
characteristics on the tungsten {ilm as a function of oxidizer. As an experimental result, the tungsten
removal rate reached a maximum at 5 wi% Fe(NOs); concentration, and when 5 wt% H-0, was added
in the slurry, the removal rate of W increased. Also, the microstructures of surface laver by atomic
force microscopy(AFM) image were greatly influenced by the slurry chemical composition of oxidizers.
It was shown that the surface roughness and removal rate of the polished surface were improved in
Fe(NOs); than KIOs. The clectrochemical results indicate that the corrosion current density of the 5
wit?o HxOo and 5 wt% HaO0x + 5 wi% Fe(NOs); was higher than the other oxidizers. Therefore, we
conclude that the W-CMP characteristics are strongly dependent on the kinds of oxidizers and the
amounts of oxidizer additive.

Key Words : CMP(chemical mechanical polishing), Mixed oxidizer, Potentiodynamic polarization,
Electrochemical corrosion
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Fig. 1. The schematic diagram of potention-

dynamic measurement.
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Table 1. Process condition of CMP equipment.
Table speed 70 rpm
Head speed 70 rpm
Polisher Pressure 60 gfew
Pad Width 16 inch
Pad IC 1300 / Suba IV
Time 60 sec
Post-CMP Cleaning NH4OH -— Ultrasonic
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Table 2. Split conditions of mixed oxidizer.

No New Oxidizer pH
1 HoOr 5 wt% + KlOs 1 wt% 472
2 HoO2 5 wit% + KIOs 3 wit% 492
3 H202 5 wi% + KlOz 5 wt% 5.03
4 HoO2 5 wt% + FelNOs)s 1 wit% 2.03
5 | HOs 5 wt% + Fe(NOs)s 3 wt% 1.64
6 Ho02 5 wt% + FelNOs)s 5 wi% 1.45
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