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ABSTRACT

This paper is about the development of automatic FPC(flexible printed circuit) punching instrument for the
improvement of working condition and cost saving. FPC is used to detect the contact position of keyboard and button like a
cellular phone. Depending on the quality of the printed ink and position of reference punching point to the FPC, the
resistance and current are varied to the malfunctioning values. The size of reference punching point is 2mm and the above.
Because the punching operation is done manually, the accuracy of the punching degree is varied with operator's condition.
To improve this manual punching operation to the FPC, automatic FPC punching system is introduced. Test algorithms and
programs showed good results to the designed automatic punching system and led to the increasement of productivity and
huge cost down to law material like FPC by avoiding bad quality.
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Fig.l1 3D model of vision punching machine, @
punch & die, (@ CCD camera, @ computer, @ ) &
controller, ® LCD monitor.
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, Fig.3 3D view of punching mechanism,
punching parts,  lever, lever pin, pneumatic
(0,0) X, y cylinder, solenoid valve & speed controllers.
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Fig.4 Image processing procedure for removing the
noise of captured image. (a)original image, (b)3D
view of original image, (c)inverse 3D view of
original image, (d)by erosion calculation, (e) dilation
calculation, (f) multiplication and threshold.
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Fig.5 Image of punched FPC, (a)calculated center
position by moment method, (b) manual mode, (c)
automatic mode.
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Fig. 6 Decision the center position of circle in ROlI,
(@) on boundary line, (b) within boundary.
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