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WIROON PROMMAKOON: THICKNESS MEASUREMENT OF NANO
THIN FILM BY ENERGY DISPERSIVE X-RAY SPECTROSCOPY TECHNIQUE.

ADVISORY COMMITTEE: NIRUN WITIT-ANUN, Ph. D. 103 P. 2017.

The objective of this research work is to study the thickness measurement of the
thin film with the thickness scale in the range of the nanometer using energy dispersive X-ray
spectroscopy technique (EDS), which equips in the scanning electron microscope (SEM).
The metal thin films of chromium (Cr) were deposited on glass slides and silicon substrates by
sputtering method. The Crystal structure, roughness, thickness, microstructure and elemental
component of films were characterized by GA-XRD, AFM, FE-SEM, and EDS technique,
respectively. The results showed that the as-deposited chromium thin films exhibit very bright
color of dark gray, smooth surface and highly reflectance. The thickness of the films in this study
is in the range of 50.5 - 284.5 nm. The intensity of the characteristic X-ray of Cr Lo, from films
are related to film thickness obeyed the equation as 1, = 1,(1- e*"), while the intensity of
the characteristic X-ray of Si Ka from substrates are related to film thickness obeyed the equation

@ where 1, is the intensity of the characteristic X-ray from the film thickness d,

of I, =1¢
I, is the saturation intensity of the characteristic X-ray and o is the linear attenuation.
The thickness of the films from this models is agreement with the thickness from FE-SEM

technique of 95%.
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ANNIIVENATOU  NAIMIAADY AWK ANMYNUDIZINONFINHUIDINE (C/S)
(kV) (min) (nm) Cr Lo Si Ko
6 5.0 50.5 32.88 349.18
10.0 94.0 54.69 128.99
15.0 143.0 59.33 35.55
20.0 191.0 60.85 7.09
25.0 232.5 57.81 3.44
30.0 284.5 102.64 1.18
10 5.0 50.5 33.73 2259.87
10.0 94.0 63.85 1753.85
15.0 143.0 89.69 1116.66
20.0 191.0 101.97 686.29
25.0 232.5 120.2 405.38
30.0 284.5 136.94 303.40
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ABSTRACT
The important characteristic of thin film is the thickness, due to the fact that
most of film properties are related to film thickness. The objective of this research
work is to study the thickness measurement of metal thin film by energy dispersive
X-ray spectroscopy technique (EDS) which equipped with the scanning electron

microscope (SEM). The metal thin films of chromium (Cr) have been deposited on glass
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