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lightscattering surface, surface profile measurement, optical fiber.
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Point-diffraction interferometer for 3-D profile measurement of light scattering rough surfaces
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We present a new point-diffraction interferometer, which has been devised for the three-dimensional profile measurement of
light scattering rough surfaces. The interferometer system has multiple sources of two-point-diffraction and a CCD camera com-
posed of an array of two-dimensional photodetectors. Each diffraction source is an independent two-point-diffraction interferom-
eter made of a pair of single-mode optical fibers, which are housed in a ceramic ferrule to emit two spherical wave fronts by
means of diffraction at their free ends. The two spherical wave fronts then interfere with each other and subsequently generate a
unique fringe pattern on the test surface. A He-Ne source provides coherent light to the two fibers through a 2x1 optical coupler,
and one of the fibers is elongated by use of a piezoelectric tube to produce phase shifting. The xyz coordinates of the target sur-
face are determined by fitting the measured phase data into a global model of multilateration. Measurement has been performed
for the warpage inspection of chip scale packages (CSPs) that are tape-mounted on ball grid arrays (BGAs) and backside profile
of a silicon wafer in the middle of integrated-circuit fabrication process. When a diagonal profile is measured across the wafer, the
maximum discrepancy turns out to be 5.6 pm with a standard deviation of 1.5 ym.
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