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A Study on Wear Problem of Cartesian Robot
for Semiconductor Equipment

Jong Gyun Kim", Song Yeon Lee" and Yong Jeong Huh""

*Mechatronics Engineering, Graduate School of Korea University of Technology and Education,
**"School of Mechatronics Engineering, Korea University of Technology and Education

ABSTRACT

Cartesian robot is used in semiconductor manufacturing. Friction between steel band and mover wears the steel

band. The emission of wear particle from steel band contaminates semiconductor equipment. At the manufacturing

site, the steel band is replaced periodically to minimize the generation of wear particle. But this is not a good way to

minimize the generation of wear particle, because it is hard to specify the moment of replacement. We suggested the

methodology to minimize the generation of wear particle using TRIZ technique. Also we made prototype robot which

the solution is applied, and the performance of the solution was verified through experiments. As a result of

verification, it was confirmed that the solution significantly reduced the generation of wear particle compared to the

standard way.

Key Words : Cartesian Robot, Mover, Steel Band, TRIZ, Wear Particle
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Table 1. Specification of cubis analytical balance

Parameter Conditions
1 Resolution 0.lmg
2 Repeatability +0.07mg
3 Payload 220g(max.)
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Fig. 7. The measuring equipment used in weighting steel
Band.
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Table 2. Specification of robot

Parameter Conditions
1 Stroke 400 mm
2 Acceleration time 0.3 sec
3 Velocity 1,000 mm/sec
4 Motor 200W
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Fig. 10. The clean steel band before the experiment.
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Fig. 11. The steel band worn by normal type mover.

Fig. 12. The steel band worn by solution type mover.

Table 3. Steel band weight measured in experiment

Steel band weight Steel band weight Wear
(Before experiment) (After experiment) amount
1 50.7092g 50.2905g 0.4187g
2 50.5791g 50.5715¢g 0.0076g
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