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Abstract: Laser lift-off ( LLO) is a key technology in development of new GaN-based resonant-cavity
optoelectronic devices. For cavity-dependent devices a smooth surface is highly required. However
the GaN surface after LLO is usually rough and the polishing is necessary. The mechanical polishing of
diamond powder and the chemical mechanical polishing of colloidal silica were compared. Tt is found that
diamond powder leads to scratches on the GaN surface whereas colloidal silica leads to smooth surface
with sub-nanometer roughness. The experiment results indicate that polishing with colloidal silica solu—
tions can be applied to smoothen the LLO-produced GaN surface from an epitaxial wafer grown on pat—
terned-sapphire substrate.

Key words: laser lifi-off ( LLO) ; GaN; chemical mechanical polishing ( CMP) ; vertical-struc—
tured light-emitting diode ( VSLED) ; resonant-eavity light-emitting diode ( RCLED) ; vertical-eavity
surface emitting laser ( VCSEL)
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Fig. 1 AFM image of LLO-induced GaN surface with a pla—

nar sapphire substrate
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Fig.2 AFM image of LLO-induced GaN surface after the
polishing with the diamond powder
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Fig. 3 Dependence of the polishing rate and R, on pressure
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Fig.4 AFM image of LLO-induced GaN surface after the
polishing with the silica solution
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Fig. 5 Microscope pictures of GaN surfaces by LLO

with different polishing times
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