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Abstract: A system based on photoelastic modulation was analyzed in principle to realize high-speed,
high-sensitivity measurements of ellipsometric parameters (¢ and A), thereby establishing a low-cost
ellipsometric measurement scheme characterized by good repeatability and easy integration. On the ba-
sis of the Photoelastic Modulator (PEM) working mode and characteristics of modulated optical sig-

nals, a digital phase-locked data-processing scheme, based on Field-programmable Gate Array (FP-
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GA) was designed. FPGA provides a signal source to drive PEM and controls Analog to Digital (AD)
sampling. Meanwhile, sine and cosine reference sequences were generated, and the DC term as well as
in-phase and quadrature components of the first and second harmonics were extracted. Subsequently,
values of ellipsometric parameters are solved . The proposed system was used to analyze an SiO, film
sample measuring 3. 753 nm thick placed on a silicon wafer. Experimental results yielded average val-
ues of the ellipsometric parameters ¢ and A to be 9. 622 and 168. 692 , respectively, with correspond-
ing standard deviations of 0. 005° and 0. 008°, respectively. The sampling time is set to 20 ms. When
the sampling time is increased to 200 ms, corresponding average values of ellipsometric parameters did
not demonstrate much change from those observed in the 20 ms case; corresponding standard devia-
tions were observed to be much smaller assuming values of the order of 0. 001° for both parameters.
These results confirmed high sensitivity and good repeatability of the proposed system.
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