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ABSTRACT

This paper is about the development of Automatic FPC punching instrument. FPC(flexible printed circuit) is used to

detect the contact position of K/B 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 malfimctioning 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. Recently, The punching accuracy has deteriorated severely to the 2mm

punching reference hall so that assembly of the K/B has hardly done. To improve this manual punching operation to the

FPC, automatic FPC punching system is introduced. Precise mechanical parts like a 5-step stepping motor and ball screw

mechanism are designed and tested and low cost PC camera is used for the sake of cost down instead of using high quality

vision systems for the FA. Test algorithm shows good results to the designed antomatic punching system.
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Fig.1 The 3D model of vision punching system to be
developed
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Fig. 2 Experimental system : {]} notebook computer, 2
web camera, 73;light system, ) microprocessor
translation moving system, (fstep motor driver, {7
power supply, i#: ligital oscilloscope
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Fig. 3 Block diagram of vision punching system

Table 3 Specification of experiment system

No Part Name Specification

1 |N/B PC -Pentium 4, 2Ghz, Win XP

-USB PC type
-1/3" CMOS sensor
518488

-F2.8, =8.0mm
VGEA 15 sec

2 |Web Camera

-ATmegal?§

3 |Microprocessor -Clock speed: 16MI

4 |Light -LED{5V): white
-SPL42
-Max. Speed: 24dmm/s
Translation Max. Load: 5kg
5 Moving Slider [-Resolution: 0.004mm
-Lead: Zmm

-Stepping type: 24V input
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Fig.4 Pulse pattemn for accelerating and decelerating
stepping motor
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Fig.5 Photo of FPC{flexible printed circuit, 60Key)
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Fig.6 FPC setting position to the camera to detect
the center of circle

Fig.7 Control panel for automatic punching machine
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