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Diameter Measurement System of Solder Ball
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We developed a system that automatically measures the diameter and
sphericity of solder balls. It can accurately measure samples with a diameter of
100—760 micrometers using image processing. A solder ball is fixed at a
predetermined position on transparent glass using adhesives. Equipment which
uses parallel light for the light source and a telecentric lens for the object lens
automatically measures the balls. The measurement accuracy is + 0.1
micrometers for the diameters, and 0.001 for the sphericity, and the time taken
is 5 minutes per batch [about 60 balls]. This system is accurate, and provides
timely feedback on the conditions of manufacture, ensuring-highly consistent

product quality.
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Fig. 1 View of equipment
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Fig. 2 Optical system

gooo

oboobooobz2bbooooboboboobooooDog
gboooboobooboboobooboobooboo
ooo
o.0.000oon
oooOoO0ooooobOboo0ooooooboooon
uogbobuodoboboooabobuooobgaoood

ooo ooooo

oooo

oooo

oooooo
Fig. 3 Example of Grabbed Image
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Fig. 4 Image-processing algorithm
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Table 1 Specification of a standard steel ball
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Fig. 5 Repeatability of measured value of Diameter
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Fig. 6 Difference between measured value and actual size
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Fig. 7 View of Mounter
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Fig. 8 Mount process
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Fig. 9 Transition of standard ball measured value
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