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Research on Structure Optimization and Adsorption Force of

Bernoulli Wafer Transfer Manipulator”
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(1. College of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)
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Changsha 410083, China )

Abstract Wafer transmission robot is an important equipment in the process of wafer transmission,
which mainly undertakes the task of high-precision, high-speed and stable wafer transmission. As a di-
rect contact with the wafer transmission mechanical finger, to a large extent, will determine the reliabili-
ty of wafer transmission. In order to meet the requirement of high stiffness and light weight in wafer
handling, an ultra-thin manipulator structure based on Bernoulli’s principle of exhaust negative pressure
is proposed in this paper. The overall thickness of the manipulator finger is 5 mm, and is equipped with
6 suction cups. The supply gas is ejected from the side nozzle of the suction cup cylinder at high speed,
forming a rotary air flow in the cylinder to cause negative pressure, adsorbing the wafer, and then relea-
sing to the outside world through the gap between the manipulator finger and the wafer. The airflow
forms a stable laminar flow between the suction cup and the wafer, causing the pressure difference be-
tween the wafer and the upper and lower, and finally realizing the upward adsorption force of the wafer.
The results show that the relationship between wafer sorption and suction pressure is approximately line-
ar, and the relationship between wafer sorption and suction gap is exponential function. When the gap is

0.6 mm, the effect of adsorption force is optimal.
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Fig. 1 Walfer robot experimental platform
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Fig. 3 Working principle of suction cup
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Fig. 4 Kinetic model of wafer adsorption process
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