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Development of a measurement system for the surface of micro-parts
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This paper proposes a measurement method for the surface of micro-parts by using AFM(Atomic Force Microscope).
To this end, two techniques are presented to extend the capacity of AFM. First, the measurement range is extended by
using an image matching method based on comrelation coefficients. To account for the inaccuracy of the coarse stage implemented
in AFM's, the image matching technique is applied to two neighboring images intentionally overlapped with each other.
Second, a method to measure the shape of relatively large specimen is presented by using the inherent trigger mechanism
due to the atomic force. The proposed method is proved effective through a series of experiments.
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Fig. 1 Atomic force microscope(AFM)
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Fig. 3 Four overlapped images for a sample
surface
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Fig. 4 Image matching based on target and search area
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Fig. 5 Illustration of the image matching of two overlapped
images for a sample surface
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Fig. 6 Four overlapped images measured from (c) correlation coefficient between two images
a hard disk surface in (b)
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(d) final image

Fig. 7 Dlustration of the image matching process
for a hard disk surface
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Fig. 8 2-dim cormrelation coefficient and image matching
for left two images
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Fig. 9 Test sample
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(b) estimated inclination angle

Fig. 10 Measured results for a sample with inclination angle
by using the proposed trigger method
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