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Geometric check of digital surface texture

using focus variation microscope
Takeshi Wago, Takuo Asanuma

DIGITAL SHIBO has received considerable attention as an alternative to standard
SHIBO, which uses surface textures that are manufactured by an etching method using an
organic solvent. One of the significant features of DIGITAL SHIBO is a high reproducibility
without accidentalness. Further, highly efficient and stable measurements can be achieved by
performing geometric check using the sharp image processing function of a focus variation
microscope. The applicability of a focus variation microscope to perform geometric check is
investigated by taking advantage of the DIGITAL SHIBO. The results depict that the range
of measurement deviation of a focus variation microscope is comparable to that of a confocal
microscope in the scale range of several 10 um in bit height. Furthermore, we observe that
the measurement efficiency of a focus variation microscope is considerably better than that
of a confocal microscope.

Keywords: digital surface texture, focus variation microscope, confocal microscope,
high efficiency measurement, geometry check
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Element Focus Variation Microscope Confocal Microscope
Light source (A) White light White light
Principle Focus Variation method Confocal optical system
Resolution Height {2300 nm (x2.5 Objective) 0.1 nm (scale resolution)

Wide [7.04 um (x2.5 Objective) 0.73 um (%20 Objective)

Error of indicated — 0.11+L/100 pm (L mm)
measurement area ?f;:oi).j:itri::; [J0.75 mm (%20 objective)
measurement time |48 sec 54 min (case of 9X9 stitching)
Working distance 8.8 mm 10 mm
Table stroke (mm) (X, Y, Z)=(100, 100, 100) (X, Y, Z)=(150, 150, 100)
NA — 0.45 (<20 Objective)
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Leaf Geometric
Parameter - .
Focus variation|  Confocal | Focus variation|  Confocal
Number of valid points 500150 1048569, 499912 1048569
Maximum Deviation 0.1145 0.1484 0.2263 0.2196
Minimum Daviation -0.0701 -0.1020, -0.1068, -0.1757
Range 0.1846 0.2504 0.3332 0.3953
Mean Deviation 0.0002 -0.0011 0.0067 0.0055
Sigma 0.0236 0.0292] 0.0462 0.0513
Root Mean Square 0.0236 0.0292] 0.0462 0.0513

¥ Focus variation: 2.5 objective, non stitching
»&Confocal: x20 objective, applied stitching 9X9
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