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Development of large-aperture high-power blue green VCSELs
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Novel structures and techniques towards large-aperture high-power bluegreen
VCSELs have been established. High-quality (two orders of magnitude lower threading dislocation
density) conducting DBRs were demonstrated by hydrogen cleaning. About-10-um-aperture LEDs (same as
VCSELs) were demonstrated by GaN surface-oxidation current confinement. GalnN QWs emitting 540 nm
without trench defects were obtained with 0.3 nm AIN cap layers, but the light output power was
still 1/5 compared to the purple GalnN QWs in VCSELs, suggesting that further improvements are
necessary. An accuracy of resonance wavelength control in VCSEL was improved to 0.5% (down to 1/4
compared to the previous case). The above structures and techniques open the door for a
demonstration of Green VCSELs in the future.
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