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With the increasing accuracy of electronic components, the development of
evaluation apparatus with sub-micrometer measuring performance is very
important. We have developed various types of testing apparatus that combine
three key technologies: optical technology based on optical microscopy, high-
accuracy machine-design technology, and image-processing technology. For a
Giant-Magneto-Resistive cell-alignment measuring system, we developed
technology for measuring cell alignment that has three-sigma accuracy of 30
nm along a stroke of 50 mm. For a GMR foreign-particle detection system, we
developed technology for detecting foreign particles as small as 0.3

micrometers on a layer of 1.8 micrometers thick.
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Table 1 Specifications of GMR alignment measuring system
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Table 2 Technical problems with GMR alignment measuring
system and solutions
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Fig. 2 External view of GMR alignment measuring system
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Fig. 3 Algorithm for edge detection
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Table 3 Specifications of GMR foreign-particles detection
system

oo ooooooo
ooooooooooooon

oooooooooo

Table 4 Technical problems with GMR foreign-particles
detection system and solutions
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Fig. 5 Comparison of GMR cell image between 2 types
lighting
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Fig. 6 Algorithm for foreign-particles detection
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Fig. 7 External view of foreign-particle detection system
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Fig. 8 Comparison of evaluation size between development
system and SEM
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Fig. 9 Particle map of GMR wafer
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