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Motivation
 InGaN/GaN LEDs are epitaxially grown on sapphire by MOVPE, but

sapphire provides poor thermal and electrical conductivity and no reflectivity.

 For sophisticated designs (e.g., high power LEDs or flexible inorganic

microLEDs), tailored environment is needed [1].

 Transfer of thin LED film to alternative substrates by laser lift-off (LLO),

usually with pulsed UV lasers in the nanosecond regime [2].

 Is LLO also feasible based on two-photon absorption with a

femtosecond laser?

 benefits: reduced impact of shockwave, possible extension to AlGaN

Femtosecond laser micromachining system 

Beam characterization and GaN damage threshold

Processing steps for laser lift-off:
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 Assuming Gaussian pulse shape [3]:
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 Directing single laser pulses to GaN surface at varying pulse energy 𝐸𝑝
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 Calculated damage threshold for GaN: ~0.6 J/cm²
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