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Air Gap Measurement between Substrates Using Confocal Technique
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A confocal technique was demonstrated for measuring the absolute value of an air gap between substrates. Since the two
surfaces were in Rayleigh range of the laser focus for air gaps less than 200 nm, complete interference patterns were observed.
And since interference patterns were obtained only from the area of focus, it was an advantage of this method that air gaps
between multiple thin films could be measured. Stability is less than 1 nm except in the range where the interference pattern
changes slowly.
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Fig. 1. A diagrammatic representation of the experimental set-up. a;
CD Pickup. b, d; slide glass. c; air gap.
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Fig. 2. Confocal signal with a variation of air gap. While laser beam
was focused at the upper surface, the lower surface was appro-
ached to the upper one and moved away. Distances between
each peaks are 196 nm(\4).
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Fig. 3. A typical confocal signal from three surfaces as a function of
the focus position. The Ist peak is from the air gap between
two surfaces separated by 50 nm, and the 2nd peak is from
bottom surface of the cover glass 150 pum thick.
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Fig. 4. Measured air gaps about 50 nm along the line. The gap was
obtained from Ist peak in Fig. 3.
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