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Zeta-potential in CMP process of sapphire wafer on poly-urethane
pad

Sung Won Hwang, Gwi Su Shin, Keunjoo Kim and Nam Sup Suh
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Abstract The sapphire wafer for blue

light

emifting device was manufactured by

the

implementation of the chemical and mechanical polishing process. The surface polishing of crystalline
sapphire wafer was characterized by zeta potential measurement. The reduction process with the
alkali slurry provides the surface chemical reaction with sapphire atoms. The poly-urethane pad also

provides the frictional force to take out the chemically-reacted surface layers. The surface roughness

was measured by the atomic force microscope and the crystalline quality was characterized by the

double crystal X-ray diffraction analysis.
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Fig. 2 Mechanism of CMP planarization.
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Fig. 4 Schematic diagram of optical
measurement system.
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Fig. 3 SEM image of the surface
of poly-urethane pad.
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Fig. 5 Models of ion current flow at the
interface between solid and solution: (a)
electrophoresis and (b) ion dispersion.
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Fig. 6 Electrophoretic zeta potentials for
slurry solution and standard solution.
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Fig. 7 DCXD spectrum of Al20s C(0006)
after polishing.
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Table 1. FWHM of DCXD spectra for polished
sapphire wafers
Sample FWHM (arcsec)
F 10 38.9
F 5 82.6
G 5 76.2
G 2 72.5
G 8 69.3
Al 63.4

Fig. 8 AFM image of the surface of
sapphire wafer.
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