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Nondestructive Measurement on Electrical Characteristics of Amorphous
Silicon by Using the Laser Beam

g o M,
Nam-Chun Park

Abstract

A small electrical potential difference which appears on any solid body when subjected to
illumination by a modulated light beam generated by laser is called photocharge voltage(PCV)[1,2].
This voltage is proportional to the induced change in the surface electrical charge and is capacitatively
measured on various materials such as conductors, semiconductors, ceramics, dielectrics and biological
objects. The amplitude of the detected signal depends on the type of material under investigation, and
on the surface properties of the sample.

In photocharge voltage spectroscopy measurements{3], the sample is illuminated by both a steady
state monochromatic bias light and the pulsed laser. The monochromatic light is used to created a
variation in the steady state population of trap levels in the surface and space charge region of
semiconductor samples which does result in a change in the measured voltage.

Using this technique the spatial variation of PCV can be utilized to evalulate the surrface
conditions of the sample and the variation of the PCV due to the monochromatic bias light
are utilized to charactrize the surface states. A qualitative analysis of the proposed measuremen is
present along with experimental results performed on amorphous silicon samples. The deposition
temperature was varied in order to obtain samples with different structural , optical and electronic
properties and measurements are related to the defect density in amorphous thin film.

Key Wards(Z280]) : amorphous silicon, nondestructive measurement, laser beam, photocharge
voltage, surface state
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Fig.2. Experimental set-up for the

photocharge voltage spectroscopy
measurements.
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Fig.3. Schematic representation of the
capacitive contact used in PCV testing.
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amorphous silicon'H
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Fig. 5. Relationship between photovoltage
magnitude variations and the bias
monochromatic light energy
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Fig 6. Energy band structure of crystalline
Si and amorphous Si‘H
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Fig7. Two dimensional photovoltage magnitude
by chopped laser beam on amorphous SitH
thin film(deposition temperature:200{C1)
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Fig8. Two dimensional photovoltage magnitude
by chopped laser beam on amorphous SitH
thin film(deposition temperature:400{C])
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