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Quantum Efficiency Achieved
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Performance Green LED on Sapphire
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Title: High Performance Green LEDs by Homoepitaxial MOVPE
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Morphology of MQW

avoid non-uniformity / avoid V-defects
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Reducing Defects in Green LEDs

sapphire based
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Green Performance without V-Defects

scratch diodes
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Green c-Axis LED Epi on Sapphire

current status, scratch diode
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Cost Advantage of Homoepitaxy

tool time to fight defects?
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Sapphire and GaN Substrates in Comparison

counting defects
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Green c-Axis LED Epi on GaN
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Transmission electron microscopy (TEM) High resolution TEM
cross-sectional views M. Zhu, et al.
1x1 cm2 Mater. Res. Soc. Symp. Proc. 1040E (2008)
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Prospect of Non-Polar Growth

control polarization
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Non-Polar m-Plane Homoepitaxial LED

control polarization
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Non-Polar a-Plane Homoepitaxial LED

control polarization
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Summary
solving the “green gap” in LED technology

@ Performance yield spectroscopy  (not shown) direction for higher EQE
® \-defect avoidance in MOVPE lateral uniformity throughout yellow
® Low-dislocation density bulk GaN substrate < 5x106 cm-2
®  Conformal epitaxy replicate substrate quality throughout active region
@ Polarization control polar c-axis, non-polar a- and m-axis growth
@ Stabilze LED performance eliminate wavelength shift in non-polar axis growth
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