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Digital Moiré Technique for Thin Film Thickness Measurement
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Abstract
processing the interferogram wusing the reasonable algorithm. The method of the common phase shifting

The core of the modern interferometry is to obtain the necessary surface shape and parameters by

interferometry is to obtain the wave surface by digitalizing the multiple interferogram which is gained by the ordered
translation motion of the phase shifter, which will introduce a calculation error produced by linear and nonlinear error
of phase shifter. Therefore. the phase shifter must be calibrated first. The digital Moiré technique is used. which is
to separately overlay a static interferogram with four surfaces of intensity distribution of the sinusoidal grating with
different light distribution, achieving the effect of dynamic test based on the phase shifting interferometry, then to
obtain the phase distribution based on the principle of the phase shifting interferometry, and thus to realize the
measurement of thin film thickness. The initial phase of the sinusoidal grating is generated by the computer, so this
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phase shift has no error on phase shift, which makes the accuracy of measurement improved.
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Fig. 1 Schematic diagram of Twyman-Green

interferometer
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Fig. 2 Thin film interferogram with carrier frequency
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Fig. 3 Four virtual grating reference interferograms by computer
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Fig. 4 Moiré {ringe patterns
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Fig. 5 Four Moiré fringes patterns obtained by the low pass filter
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Fig. 6 Wrapped phase diagram
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Fig. 8 Three-dimensional unwrapping phase diagram

after eliminating the tilt
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Fig. 9 Cross-section diagram
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Table 1 Measurement results of thin film thickness

hy Iy hs iy hs

e hs hy T h

h;/nm  180.6  192.3 185.2 194.5 196.3  198.2

183.3  193.3 195.7 188.1 190. 8
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