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Abstract: The polishing performance and the relationships of electrochemistry depending upon oxidizers and
additives in the tungsten CMP slurry used in semiconductor industry were investigated. Hydrogen peroxide,
ferric nitrate and potassium iodate were used as oxidizers and they showed different oxidation reactions on
tungsten film depending on the kind of oxidizers and pH of slurry. The differences influenced the polishing
performance. Etching reaction was predominated in the hydrogen peroxide. However, passivation reaction was
prevailed in ferric nitrate and potassium iodate. TMAH and KOH raised the potential energy and removal rate
of tungsten, and improved a dispersion characteristic of slurry by increasing absolute value of zeta potential.

Addition of 100 ppm of poly(acrylic acid) of M.W. 250,000 improved dispersion ability.
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Table 1. Polishing conditions

Parameter Condition
Head speed 90 rpm
Table speed 90 rpm
Down force 3 psi
Back pressure 0 psi
Temperature Not control
Polishing time 60 sec
Pad type Stacked pad with IC1000/SubalV
Slurry flow rate 200 cc/min
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Fig. 1. Corrosion currents by oxidizers at various pH.
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Fig. 2. Potential energies by oxidizers at various pH.
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Fig. 3. Polishing removal rates by oxidizers at various pH.
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Fig. 7. Zeta potentials depend upon the amount of alkali
compounds.
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Table 2. Zeta potentials of anionic surfactant to slurry

Amount Zeta potential
Surfactant
(ppm) )
| lic acid 10 291 mV
i/i)\z(?CZr}é)(l)CO acid) 100 7.92 mV
T 1,000 3.62 mV
Poly(acrylic acid) 10 6.42 mV
oly(acrylic aci
MW : 5.000 100 1542 mV
1,000 13.01 mV
Poly(acrylic acid) 10 991 mV
oly(acrylic aci
MW : 250,000 100 17.55 mV
1,000 17.83 mV
Isonhthali i 100 7.42 mV
sophthalic act 1,000 895 mV
4-Carboxyphthalic 100 12.53 mV
anhydride 1,000 14.76 mV
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