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Study on Optical Properties of Lithium niobate using Chemical Mechanical Polishing
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Abstract : Lithium Niobate (LN:LiNbO3) is a compound of niobium, lithium and oxygen. The characteristics of LN are

piezoelectricity, ferroelectricity and photoelectricity, and which is widely used in surface acoustic wave (SAW)." To

manufacture LN device, the LN surface should be a smooth surface and defect-free because of optical property, but the

LN material is processed difficult by traditional processes such as grinding and mechanical polishing (MP) because of its

brittleness. To decrease defects, chemical mechanical polishing (CMP) was applied to the LN wafer. In this study, the

suitable parameters scuh as pressure and relative velocity, were investigated for the LN CMP process. To improve

roughness, the LN CMP was performed using the parameters that were the highest removal rate among process

parameters. And, evaluation of optical property was performed by the optical reflectance and non-linear characteristic.
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Table 1 Conditions of LN CMP

Pressure 800 g/em’
Velocity (head/platen) 1207120 rpm
Flow rate of slurry 150 cc/min
Pad type Closed cell type
Shurry Fumed silica in alkali of pH 10
Process time 48 minutes
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Table 2 LN CMP H%2| EHHMAD 4R

Ra (nm) Rg (nm) At {m) Rz (nm)
Before CMP | 1,840 5250 | 101,790 | 99,820
After 8 minute 44,79 81.18 2.70 1.77
After 48 1.91 2.44 34.87 23.29
minute
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