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MathCAD applied to testing of the optical
constants for thin films with ellipsometer

WANG Xue-hua', XUE Yi-yu®’, CAO Hong'
(1. School of Materials Science &. Engineering of Wuhan Institute of Chemical Technology, Wuhan 430073,
China; 2. School of Materials Science &. Engineering of Wuhan University of Technology, Wuhan 430070,China)

Abstract: The optical constants of thin film are decisive factors for its optical properties. A sim-
plified numeric algorithm expression for solving transcendental equation of optical constants was
obtained by analyzing the test principle of ellipsometer. A Microsoft Windows based calculating
program for optical constants of thin films with “Solve Block” module of MathCAD by ellip-
someter was developed. It can be used to calculate refractive index and thickness of thin films
with little absorption or even no absorption as its feature. The results of practical operation indi-
cate that this method has the advantages of better accuracy, high precision, high speed. and uni-
versal usage. It can be used in on-line test with ellipsometer during the process of film prepara-
tion.
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Fig. 1 Schematic diagram of beam path of ellipsometer
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1
Table 1 Results from ellipsometric test and data processing of some thin-film samples
NOTR VIO A/ o
MathCAD MathCAD
1 60 —7.600 350. 93 1. 810 1. 845 94. 34 92.14
2 60 —9.325 357.70 1. 950 1. 905 82.83 82. 45
3 60 —10. 840 338.13 1. 951 1. 975 96. 50 96. 21
4 70 4. 870 31.02 2.020 1. 995 88. 34 88.52
5 70 —5.110 219. 89 2. 020 2.013 89. 24 89.52
6 70 10. 160 14. 60 1. 818 1. 811 106. 65 106. 52
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