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A study of using compressed air jet for silicon wafer separating

Student : TU-TSAI HUNG Advisor : Dr. Ray-Quen Hsu
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College of Engineering
National Chiao Tung University

ABSTRACT

During the production process for solar energy silicon chips, thin
and sticking semi-finished products must be separated and extracted. To
prevent the brittle silicon chips from rupturing, a jet stream is blown into
the gaps between the chips to keep them separated, and a fetching
structure is used to move or remove the silicon chips.

Current industry assessments and designs for this device remain
based on the trial-and-error method. No reliable design rules have been
defined and the quality of the products is not dependable. For this study,
we employed numerical simulation with experimental methods to
establish reliable design rules.

The experimental process can be divided into three stages. In the
first stage, the experimental parameters were defined as control variables
and the correlation between the model and the parameters under this
framework was established. In the second stage, the researcher used the
numerical simulation to conduct preliminary validation of the flow field
and eliminate the inappropriate parameters. In the third stage, the results
of the first two stages were combined and used to conduct a series of
experiments.

The results of this study indicated that the flow field simulation can
predict the turbulence characteristics of a silicon chip blowing operation
for a steady-state flow field. The experiment results show that fewer
nozzles should be used for rapid separation of the silicon chips. However,
the jet stress would rupture thinner chips. Therefore, additional nozzles
should be used to produce thinner chips. Vibration rupture should be
considered during large size silicon chip production. Acceleration is the
key measurement value for this situation. Two pairs of nozzles positioned
at 65° to the silicon chip with the fluid pressure set to 3.5kg/cm? provides
the optimum performance results.
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