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Study of Schottky Barrier Height of NiSi/Si Junction
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Abstract

Metal-semiconductor junctions are widely used in electronic devices. Other
than just electric contact pads, they are also adopted as Schottky diodes, which
have nonlinear current-voltage characteristics. Although the details of Schottky
barrier formation in these junctionsare-not yet fully understood, it does not
affect the use of metal-semiconduetor: junctions. However, as the size of
materials approaching nanometers, some physical parameters’ characteristics
seem to be different as known in micrometer scale. And Schottky barrier height
iIs one of these physical parameters. At the moment, we need a new
consideration to the topic of the small-size effect of nano-scaled
metal-semiconductor junctions.

In this thesis, we develop a platform based on NiSi/n-Si nanowire Schottky
diode and assisted with four-point probe structure to extract Schottky barrier

height of the NiSi/n-Si junction. The attempt of this research is to change the



area of the junction by changing the width of the nanowire. Making use of this
platform, we could study the small-size effect of nano-scaled
metal-semiconductor junctions.

From the result of our experiments, four-point probe structure could
reduce parts of parasitical series resistance of NiSi/n-Si microwire/submicrowire
Schottky diode, then help extract the real junction characteristics including
Schottky barrier height. We also discussed the reason why the two
current-voltage curves of 400-nanometer-wide devices with and without
four-point probe structure seem to be the. same. Based on the results a new

device structure was proposedto avoid the measurement drawback.
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