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An Automatic Inspection on the Conductive Particles
and Circuit Alignment of the TFT-LCD
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Abstract

Circuit press is one of the most
important manufacturing processes in the
manufacturing of TFT-LCD. The main
work of this process is to connect the
circuit between the panel and the IC pad
through conductive particles so that the
current signal is conductible. In the paper
an automatic vision inspection system has
been developed to count the amount of the
conductive particles to check if there is
enough particles in the IC pad area after the
circuit press. Meanwhile, the extent of the
circuit alignment between the panel and the
IC pad is also inspected. Firstly, the image
of an IC pad is sharpened using a Gaussian
high pass filter, and a Log transformation is
applied to enhance the contrast of the
sharpened image. Then the moment
preserving method is used to threshold the
enhanced image so that the amount of the
conductive particles can be counted by
component labeling method. In addition,
the image of the alignment circles is
thresholded, and Sobel operator is used to
search the edge points. The alignment
circles are then obtained using Hough
transform to judge whether the circuit
alignment between the panel and the IC
pad is aligned or not.
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Circuit press is one of the most important manufacturing processes in the
manufacturing of TFT-LCD. The main work of this process is to connect the circuit
between the panel and the IC pad through conductive particles so that the current
signal is conductible. In the paper an automatic vision inspection system has been
developed to count the amount of the conductive particles to check if there is enough
particles in the 1C pad area after the circuit press. Meanwhile, the extent of the circuit
alignment between the panel and the IC pad is also inspected. Firstly, the image of an
IC pad is sharpened using a Gaussian high pass filter, and a Log transformation is
applied to enhance the contrast of the sharpened image. Then the moment preserving
method is used to threshold the enhanced image so that the amount of the conductive
particles can be counted by component labeling method. In addition, the image of the
alignment circles is thresholded, and Sobel operator is used to search the edge points.
The alignment circles are then obtained using Hough transform to judge whether the
circuit alignment between the panel and the IC pad is aligned or not.
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