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Precise Velocity Control of the Air Floating Gantry Type Precision Stage
During the Acceleration and the Settling Periods

Ichiro KARIKITA*, Hirokazu MAYEDA™™,
Takeshi KiITANO** and Yusuke TOKUHIRA™*

Recently, the gantry type precision stage and its precise velocity control are required in the field of inspection
machine and slit nozzle coater of the flat panel display, since the glass substrate becomes large. The authors have
shown in the previous works, that both the deviations of velocity and of right and left legs are reduced enough in
the constant velocity period by the gain scheduling scheme and the acceleration feedback compensation in the ve-
locity control. In this paper, it is examined to shorten the elimination distance that means the ineffective coated
area in the LCD panel. For this purpose, the authors focus on the velocity deviation and leg deviation during
the acceleration and the settling periods. These deviations are caused by the disturbance forces mainly from
cable dragging and the pitch motion of the gantry. These disturbance forces in the acceleration and the settling
periods are much larger than those in the constant velocity periods. Thus, the problem in this study is in a quite
different and difficult situation from that of the previous works. In this paper, to reduce the elimination distance
the cross coupling control scheme with the gain scheduling in the velocity controller and difference controller
and the acceleration feedback compensation in the velocity controller is proposed, First, the control scheme with
the gain scheduling only in the velocity controller is experimented. Second, to reduce the leg deviation during
the acceleration period, the control scheme added the gain scheduling in the difference controller to the first one
is examined. Third, to reduce the velocity deviation by the disturbance forces, the control scheme added the
acceleration feedback compensation in the velocity controller to the second one is tried. It is shown that the
elimination distance becomes shorter in the order and finally reaches close to the theoretical limit.
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Fig.1 View of the miniature gantry

§ 'xl \9 ".X:z
g e
<5
prantry - bar
<_Grant Bar
Gantry - Column
Pitch motion v Gantry - Le
=
—
M ‘l ] !
= e 17
1 ! i
| :‘. i ! ! RN ! ]
i I HIB Ao Linear Scale
AT\
LT L X Air Bearing
M g L PPl te -
Linear Servo Motor
(moving coil)

Fig.2 Structure of the gantry
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Fig.3 Model of the gantry
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Fig.4 Block diagram of the gantry
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Fig.5 Block diagram of the velocity controller
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Fig. 6 Block diagram of the difference controller
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Fig.8 Right and left leg velocities in experiment 5. 1
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