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Abstract

Many researches have being conducted using Kelvin probe force microscopy (KFM)
on semiconductor devices, because of its less destructive nature, high resolution
quality, and easy-to-control advantages. By measuring the contact potential difference
between the surface potential microscopy probe.and-the semiconductor surface, we
can clearly distinct between the:boundaries of-the materials made up the device.

In this report, we will discuss the-metal-oxide-semiconductor (MOS) device on nano
scale resolutions, and its potential distributions in‘two-dimensions (2D). To observe
the potentials between the metal, oxide, and semiconductors, we need to slice through
a sample, and do the measurements on its cross sectional surface. We tried many ways
of cutting the samples, finally find the best way of cutting the sample; with Si(100) on
the [110] direction, cutting horizontally and vertically will end up with more flatter
cross sectional surface; with the Si(111) sample, we need to cut it in 30 degrees or 60
degrees, along the [1,-1,0] direction, to get a flatter surface. The potential distribution
obtained from the surface potential microscope on MOS device clearly shows the
regions of the metal, oxide, and semiconductors of the device. Base on that, by adding
external bias voltages on the device will give the potential changes on the metal,
oxide, and semiconductors with respect to the voltage applied. From this, we can
directly examine the characteristics such as the flat-band voltage, threshold voltage,
and the depletion regions of the MOS device.
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Approximate scan size
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