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- Objective |

In this study, elucidation of the polishing mechanism of sapphire-CMP and effect of each parameters on the polishing characteristics.

| Background |

» Sapphire is used for the substrate of the LEDs. However, the sapphire is categorized hard-to-process materials, therefor,
long time processing is required by the lowness of efficiency of polishing (removal rate) Pad
» The removal rate is affected by various parameters.

fupemt

When changing the rotational speed <RS> and Polishing pressure <PP> ...
© Standard deviation of slurry flow velocity between the polished D

wafer and the polishing pad <VSD>
Elucidate the polishing mechanism from the effect of each parameters on the removal rate

Anarisis of the
©ORatio of slurry flow velocity to pad liner velocity (velocity ratio) <VR> each parameters

O Stiffness of polisher <SP> © Micro-displacement of wafer <DW>
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| Experimental method |
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The slurry flow velocity measured by the DIC method

—>Quantitative evaluation of the displacement by the digital image processing
© Micro-displacement of wafer

The micro-displacement of wafer measured displacement in Z-axis direction
O Stiffness of polisher

The stiffness of polisher measured vibration acceleration by RMS

Experimental result |
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| Conclusion |

@ The removal rate is increases with the increase of the rotational speed, the polishing pressure and the
displacement of wafer, and with the decrease of the velocity ratio, the standard deviation of slurry flow velocity
and the vibration acceleration from the results of the multiple correlation analysis.

@ It can be predicted that the removal rate increases for decreasing of effects of the standard deviation of slurry flow]
velocity and the vibration acceleration.

Removal rate is greatly increased
As a result ...

, © Control of the slurry flow

[> / © Increase of polisher stiffness

Removal rate nm/min
(Ideal Value)

Ideal value & Experimental result are important
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The focus on the Velocity standard deviation <VSD>
and Stiffness of polisher <SP>




