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Wafer Position Sensing and Control in the Clean Tube System
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(Yu-Jin Kim and Dong-Hun Shin)

Abstract : The clean tube system was developed as a means of transferring air-floated wafers inside a closed tube filled with
super clean air. This paper presents a wafer position sensing method in the clean tube system, where the photo proximity
sensors are used. The first presented method uses the two positions sensed lately in order to compute the wafer center
position. The next method uses the latest sensed position and the next latest position compensated with the information of the
wafer velocity. The third method uses the kalman filter, which enable us to use all the previous sensing information. The
simulation results are compared to show results of the presented method. In addition, the paper presents a control method to
stop the wafer at the center of the unit in the clean tube system. The experimental clean tube system worked successfully
with the applying the both presented methods of sensing and control.
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Fig. 2. The photo diode sensors at the control unit and transfer

unit.
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Fig. 3. Fixed photo diode sensor in the clean tube track.
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Fig. 4. (a) The circumcenter in the triangle. (b) A pair of circle

determined by a pair of point, when the circle radius is
constant.
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Fig. 5. The wafer is only sensing positive X coordinate photo
diodes before coming to the control unit.
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Fig. 6. The latest changed sensor value is (xi, 0) when it is sensing
positive Y coordinate.
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Fig. 7. An estimated value (X, y2) is calculated using the latest
past information (Xo, Yo} when it is sensing positive Y
coordinate {0, y;}.
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estimated value (xz, y2).
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Fig. 10. The resultant force to stop a wafer.
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Fig. 11. Compare real position and calculated position of the

wafer using simple computation of center.
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Fig. 12. Compare real position and calculated position of the
wafer using position estimation using velocity.
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Fig. 15. The experimental clean tube system.
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