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New Approaches on Controlling Schottky Barrier Heights
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We have found that the Schottky barrier heights at metal/6H-SiC(0001) interfaces
are controlled widely with Schottky limit by changing metal work functions when the
6H-SiC surface was boiled in a pure water before metallization. The surface is completely
passivated by the boiling water dipping, resulting in the formation of the ideal interfaces
with very low densities of interface states. We experimentally observed the charge
neutrality level (CNL) at 0.76eV below the conduction band minimum. Further, we
have developed a local clean process systesitu without exposing them to air for
cleaning of semiconductor wafers and for metal depositions onto them. Using this local
clean system, we have found that oxygen in cleaning solution and in air is the main
origin of the leakage current in Schottky barriers of Al/Si(111) interfaces.
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Fig. 1 Index of interface behavior S as a function of the electroegativity
difference of the semiconductors, which is originally quoted
from reference 1 and the S value for SiC has been revised byus.
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Fig. 2 Optical microscope images of (a) Ni and (b) Ti electrode surfaces.
The diameter of the electrodes is 300mm.
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Fig.4 Ti/6H-SiC(0001) interface observed by cross-sectional
Transimission Electron Microscopy. It is found that the
deposited Ti layer is grown epitaxially on the SiC substrate.
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Fig. 6 Schottky barrier heights of Al/Si(111) electrodes. In process 1

Al was deposited on Si(111) samples at room temperature. In
process 2 Al was deposited on samples at 193K.
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Fig. 7 Schottky barrier heights of Al/Si(111) electrodes. In process 2
samples were cleaned by NH4F solution without controling
dissolved oxygen. In process 3 samples were cleaned by NH4F
solution with dissolved oxygen of 0.2ppm.
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Fig. 8 Schottky barrier heights of Al/Si(111) electrodes. In process 4
samples were cleaned by NH4F solution with dissolved oxygen
of 0.2ppm followed by exposing them to pure artificial air for 1
hour before metallization.
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