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Measurement Method of Film Parameters of Metal Based on Imaging
Ellipsometry and Surface-Plasmon Resonance
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Abstract A measurement method of film parameters of metal based on imaging ellipsometry and surface—plasmon
resonance is presented. p polarized light is applied to generate surface—plasmon resonance effect at the interface
of metal film and air in layout of imaging ellipsometry. The influence of back light is avoided by s polarized light
which can’t lead to surface— plasmon resonance effect. Then the normalized reflectance profile along the
perpendicular direction of absorption ring of surface-plasmon resonance is obtained. We measure metal film
parameters by numerical fitting the reflectance profile along long axis of the elliptical fringe. This method is not
necessary to solve the transcendental equation and data processing is simple and fast. The experimental result with
this method is coincident with that of standard ellipsometer, which verifies the validity of this measurement method.
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Fig.1 Layout of imaging ellipsometry Fig.2 Modified Otto’s configuration
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Fig.3 Absorption pattern of surface—plasmon resonance Fig.4 Reflectance profile along the perpendicular direction
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Fig.5 Reflection and refraction of p polarized light through four layer model
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Fig.6 Experimental setup. (a) Imaging ellipsometer; (b) modified Otto’s configuration
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Table 1 Measured values and reference values of Cr thin film

Refractive index Extinction coefficient Thickness /nm
Measured values 2.430 2.99 25.5
Reference values 2.425 2.98 25.9
Error amount 0.005 0.01 0.4
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