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Development of measuring and calibrating technology for moving error
and precision of chip mounter using Ball Bar

Chang Ha Lee*, Jung Hwan Kim*, and Hui Jae Pahk*

ABSTRACT

A kinematic ball bar measuring system can analyze the various errors of a machine tool easil
rapidly with only one measurement, But, it cannot be used to measure the errors of the equipment
the semiconductor manufacturing (e.g. chip mounter, PCB router etc.) not to use a cir
interpolation. This paper presents the method to apply a kinematic ball bar measuring system tc
machines which use merely a linear interpolation . Also, the work of measuring and calibratit

various errors of a chip mounter with a kinematic ball bar measurement system is accomplished

Key Words : Kinematic Ball Bar (7}7* Eu}), Chip Mounter(% w}&H),
Volumetric Error Map (Y3 23 A X), Machine Accuracy (714 AL E),
Error Assessment (2% 37}, Measurement System (&3 A=)

7|49y (i=4J : positional error)
€; ¢ i-direction angle error in j-axis

% Actual position in X-axis @ ' squareness error between X-axis and Y-ax
¥y : Actual position in Y-axis B © squareness error between X-axis and Z-ax
Z : Actual position in Z-axis B © squareness error between Y-axis and Z-ax
x * Nominal position in X-axis

y ¢ Nominal position in Y-axis 1. A&

2 : Nominal position in Z-axis
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Fig 1. 11 types of machine tools classifi
by ASME B5, 54

Fig 2. vertical spindle fixed column typ
M/C
X, : Coordinate fixed on X axis
X, : Coordinate fixed on Y axis
X5 : Coordinate fixed on Z axis

X g i Reference coordinate

2.1.1.1 Translation & Rotation Matrix

X, Y, Z A 39 translation & rotatio

matrix§ 24 o4& gol Ao},
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Fig 3. Coordinate of Chip Mounter
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Fig 7 Analysis of Backlash
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VOLUMETRIC ERROR ASSESSMENT (warl.1)
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Fig 8. Measurement data before

compensation

VOLUMETYRIC ERROR ASSESSMENT (verl.1)
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Fig 9. Measurement data after

compensation
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Fig 10 . Measurement data before
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Fig 11 . Measurement data before
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