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Measurement of Thickness Distribution of SizN; Membrane
Using Phase-Shifting Interferometer
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Abstract The thickness of a SisN; thin film with a 100 nm nominal thickness was measured by use of a
Mach-Zehnder interferometer. The map of the phase-delay through the thin film was obtained by an interframe
intensity-correlation-matrix method that could elliminate phase-shifting errors. After the spatial phase-shifting
errors were treated with a least-squares method, the the reference surface of the phase map was estimated.
The overall accuracy of the method was found to be 5 nm.
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Fig. 1 Mach-Zehnder interferometer (BS1, BS2: beam
splitter, M1, M2: mirror, L1:  collimating lens,

L2: imaging lens)
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Fig. 2 Experiment setup
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Fig. 3 Interference fringe patterns on CCD(1024 %< 768)
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(d) Phase difference distribution of one row(300th line) of
2D phase image. Solid line is its least square fitting.
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Fig. 4 Measurement and analysis of reference plane on CCD plane

measurements without membrane inserting process

(c) Phase difference between
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(@) Intensity distribution after inserting membrane.
The small rectangle on the left side is SisNs

membrane. (1 mm x1 mm)
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(c) Intensity distribution before inserting membrane.
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Fig. 6 Phase distribution before correcting spatial
phase error
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Phase distribution is caculated by Inter-frame
intensity  correlation  matrix method  after

inserting memprane.
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{d) Phase distribution before inserting membrane.
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