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Abstract

Design and fabrication of a precision
positioning stage for micro hole drilling is
conducted in this research. Position accuracy
is one of the most important requirements
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for micro hole drilling machines. However,
the non-linearities in the system such as
stick-dlip caused by friction and lost motion
introduced by backlash make the precision
positioning extremely difficult. In this
research, alow friction mechanism was built
in the developed stage to minimize the
backlash and the stick-slip error in the micro
hole drilling machine, and a non-contact
precision micro hole positioning system is
also developed in this project to resolve the
program that, on a micro hole drilling
machine, the position of PCB can not be
positioning by a traditional micro hole
drilling system.

Keywords: Micro Hole Drilling, precision
Positioning Stage, Image Process

(Micro hole drilling)

(High accuracy)
robustness)
X-Y
(Stick-dlip)

(High
(High repeatability)

X-Y
[1]

[2][3]



X-Y

PINCH
PRELOAD

(Printed
Circuit Board) /
(High Wire/Electronic Components
Density) (Multi-layers)
(Micro-hole)

(Machine Vision)

PCB [4]
Tatibana et a [5] PCB
(Short) (Open)
(Spur) (Mouse Bite)
cch (Aerostatic Bearing)
CCD

XY
(Threshold)

PINCH
PRELOAD

@ AEROSTATIC
BEARING

oy e
BAR

|
FRICTION ! I

(DC Motor) ROLLER MOToR
(Capstan Drive) X-Y



0.1mm

PCB

0.1mm

PCB

CCD

0.1mMm

0.1mMm

44444444
0000000
3 S

44444444
0000000
S s

CCD

PCB

(b)



(d)

(©

(b)

()

b

(©)

(a)

/
\

(b)

o\

A

g

e=0

(d)

N\

_
Q
o

/

(f)

)

(

PCB

X-Y

@

)

(

PCB

CCD

(b)

(©

@

(€)



[1]

[2]

[3]

[4]

[5]

Amerstring, B. H., Dupone, P. and
Canud de Wit, “A Survey of Models,
Analysis Toola and Compensation
Methods for the Control of Machines
with  Friction,” Automatica, 1994,
Vol .30, No.7, p1083.

lezawa, M., and Imaga, A., “High
Precision Control of AC Servo Motor
Positioning under The Influence of
Stiction and Coulomb Friction,” J.of
Dynamic Systems, Measurement and
Control, 1998.

Trang, Y. S .and Cheng, H. E. “ An
Investigation of Stick-Slip Friction on
The Contouring Accuracy of CNC
Mechine Tools,” Int. J of Mach. Tool,
1995, Vol 35,No 4, p565.

Loh, H. H. and Lu, M. S. “Printed circuit
board inspection using image analysis,”
Industrial  Automation and Control
Engineering Technologies, 1995.
Tatibana, M. H. and Lotufo, R. A.
“Novel automatic PCB inspection
technigue based on connectivity,”
Computer  Graphics and Image
Processing, 1997. Proceedings. X
Brazilian Symposium on, 1997.



	page1
	page2
	page3
	page4
	page5
	page6

