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Influence of Metal-Coated Mirrors on Measurement Accuracy in
Heterodyne Interferometric Ellipsometry
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Abstract A transmission ellipsometer with the configuration of heterodyne interferometer and two acousto-optical
modulators was investigated. A single layer of indium tin oxide on a glass substrate was measured, and the
measurement errors of the sample thickness and refractive index range up to 8 nm and 7%, respectively. The
influence of the elliptic polarization due to metal-coated mirrors on measurement accuracy was analyzed with Jones
vector method. The error only produced by the depolarization effect of metal-coated mirrors can be eliminated just by
removing the sample out of the configuration. However, the calibration does not work to the error resulted from the

misorientation and the depolarization effect. The calculation shows the error of sample thickness measurement is
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4 nm, and the error is approximately linear with the orientation error and independent of the film parameters.
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Fig. 1 Schematic of the heterodyne interferometric

ellipsometry
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Fig. 2 Misorientation of non-ideal metal-coated mirror
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Table 1 Reflective index of p and s components for

Au, Ag, Cuand Al (X =632. 8 nm)

Reflective index o 7y o, /) o /()
Au  0.07—j4.05 0.9889 0.9944 —39.03 —19.51
Ag  0.20—i3.32  0.9551 0.9773 —46.93 —23.46
Cu 0.14—j3.45 0.9704 0.9851 —45.35 —22.67
Al 1.15—j36.39  0.9277 0.9632 —24.36 —12.18
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Table 2 Error of ellipsometric parameters resulted from

metal-coated mirrors

Au Ag Cu Al
Glpl/lph /% —1.93 —2.04 —2.01 —1.92
dA /() 0.61 0.70 0.69 0.39
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Fig. 3 Ellipsometric parameter error versus
misorientation of metal-coated mirrors. (a)

amplitude ratio error; (b) phase difference error
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