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Basic Study on Microassembly Using Surface Tension
(1st Report, Principle and Basic Experiments)

Hiroshi TAKAGI*®, Takeshi MIZUNO,
Masaya TAKASAKI and Yuji ISHINO

*> Department of Mechanical Engineering, Saitama University,
255 Shimo-Okubo, Sakura-ku, Saitama-shi, Saitama, 338-8570 Japan

This paper proposes a new method of handling microchips. The process of handling is as follow.
First, a water drop is made at the head of the nozzle. Second, the nozzle downs so that the water drop
touches the chip. Third, the nozzle is lifted up. Then the chip comes to the bottom of the water drop
automatically due to the gravitational force, which is called self-centering effect. Then the water
drop is suctioned for the chip to be held at the head of the nozzle. This method has an advantage of
catching up and positioning a chip displaced from the center of the nozzle due to the self-centering
effect. Fundamental performances of this method are studied experimentally.
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Fig. 1 Process of conventional assembly.
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Fig. 2 Handling a chip using surface tension.
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Fig. 3 Surface mount device.

Fig. 4 Experimental equipment.
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Fig. S Experimental setup.
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Fig. 6 Self-centering effect.
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Fig. 7 Definition of parameter.
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Fig. 8 Classification of operation.
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Fig. 9 Effects of deflection in X-direction.
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Fig. 10 Effects of deflection in Y-direction.

Fig. 11 Maximum deflection.
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Fig. 12 Deflection at suction.
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Fig. 13 Definition of deflection in Z-direction.
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Fig. 14 Effects of deflection in Z-direction.
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Fig. 15 Vertical deflection.
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