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Abstract

Numerical analysis is done to investigate the effects of pulse bias on the plasma processing characteristics
like ion doping and ion nitriding by using fluid dynamic code with a 2D axi-symmetric model. For 10 mTorr
of Ar plasma, —1 kV of pulse bias was simulated. Maximum sheath thickness was around 20 mm based
on the electric potential profile. The peak electron temperature was about 20 eV, but did not affect the averaged
plasma characteristics of the whole chamber. Maximum ion current density incident on the substrate was
200 A/m’ at the center, but was decreased down to 1/10th at radius 100 mm, giving poor radial uniformity.
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Fig. 1. The time configuration of a pulse bias.

2D-ICP, 2 MHz 124W, Ar 10 mTorr
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Fig. 2. Electron temperature and density profile with only
ICP is turned on (2 MHz, Ar 10 mTorr).
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v,(g) :electron velocity
7 : density of neutral species s
c./(¢) :elastic electron momentum transfer cross
section
G,,./(€) : inelastic cross section for neutral species s
c,,(¢) :electron-ion Coulomb collision cross section
Ye : the ratio of conductivity in a fully ionized

plasma to that in a Lorentz gas (0.582)
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2D-ICP, 2 MHz 124W, Ar 10 mTorr
Pulse bias= -1 kV
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Fig. 3. Electric potential and electron temperature profile
when the negative bias pulse is begun to
develop.
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2D-ICP, 2 MHz 124W, Ar 10 mTorr
Pulse bias= -1 kV
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Fig. 4. Electric potential and electron temperature profile
when the negative bias pulse is fully developed
to -1 kV.

2 MHz ICP -1 kV pulse bias Ar 10 mTorr
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Fig. 5. The inductive power absorption profile of the
standard configuration.
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Fig. 7. Pulse bias and correspondent ion current density

calculated at radial position 50 mm from the
center of the wafer.
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