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Detection of habit lines in silicon manufacturing

equipment using motion model
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Abstract

Detection of habit lines in silicon manufacturing equipment

using motion model

Shiori UETA

Single crystal silicon is the most commonly used material for manufacturing semi-
conductors used in computers and home appliances. An important part of the pro-
duction of single-crystal silicon is that silicon is dislocation-free, and thin lines called
crystal habit lines appear at this time. In order to avoid dislocations, a method was
introduced in which silicon was thinned and a process of waiting for the appearance of
crystal habit lines was introduced. Therefore, it is important to find stable crystal habit
lines in this process, and it is now done manually. Currently, the crystal habit line is
visually confirmed, and the manufacturing success rate in that case is 66%.

In order to automate this process, we have been using the Difference of Gaussian to
detect the crystal habit lines. In this study, we propose a moving average method and a
particle filter method using prior knowledge in order to determine the appearance time
of crystal habit lines using the conventional method. For the moving average method,
the presence or absence of detection by the conventional method is measured for 1
minute before the frame. The particles of the particle filter method have angle, and the
coordinates are calculated from them, and the likelihood of each particle is calculated
using the results of the conventional method. After that, resampling is performed
according to the likelihood, and this is repeated. The maximum likelihood of each

frame is used for the result.
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As a result of using the proposed method, it was confirmed that the maximum
likelihood value of the particle filter was about 0.35 or more when the crystal habit line
appeared. Therefore, it can be said that there is a possibility that the pull-up timing
can be automated by setting a threshold value and using a particle filter. Furthermore,
it was confirmed that the likelihood does not increase when the particles do not converge
and the false detection does not overlap with the particles. From this, it became clear

that the particle filter can handle false positives of DoG.

key words Crystal habit lines, Object detect, Difference of Gaussian, Hough trans-

form, Particle Filter Method
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