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Study on Cleaving Process of Silicon Wafer with Nd:YAG Laser
— Effect of Refrigerating Chuck System —

Keiji YAMADA, Seiichi MORITA, Takashi UEDA, Akira HOSOKAWA and Ryutaro TANAKA

In this paper, a refrigerating chuck system is developed to reduce the thermal damages of workpiece in laser cleaving

process. The system reduces the surface temperature of table below the freezing point of water, and the work material is fixed

on the table by the frozen water between the material and the table. The cooling capability of the system is investigated. The

system is applied to the laser cleaving process of silicon wafer with cw-Nd: YAG laser.
The laser cleaving experiment of silicon wafer is conducted with Nd:YAG laser, then the width of thermal affected zone on

the irradiated surface, the roughness of fractured surface and the deviation of cleaving trajectory are measured. The silicon

oxide is caused on the surface of wafer in the room temperature, but the refrigerating chuck can prevent the thermal damage

and improve the reliability of the cleaving process. By use of the chuck, the smooth fractured surface is achieved and the

linearity of the cleaving trajectory is also improved.
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Fig.1 Schematic illustration of refragirating chuck system
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Fig.2 Temperature response of refrigerating chuck

Table 1 Experimental conditions in cleaving process

Workpiece
Material : Si wafer (surface {100}is irradiated)
Dimension : 10 X 20 X 0.5, 20 X20 X 0.5 mm
Temperature : -5°C, Room temperature
Feed rate V': 3.0 mm/s

Feed direction: <011>
Distance from edge to cleaving trajectory : d 10, 1~7 mm

Nd:YAG Laser (CW)
Wave length : A 1064 nm
Average power : O 50~135 W
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Fig.4 Photographs of irradiated surface of cleaved wafer
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Fig.5 SEM images of irradiated surface of cleaved wafer
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Fig.7 Relation between laser power and thermal damage
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Fig.8 Relation between laser power and success rate of process
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Fig.9 Photographs and profiles of cleaved surface of Si wafer
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