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e RO EE (330) : Realizing high—performance of red to near infrared InGaN-based
emitters is one of the important challenging issues to be attained in the nitride
semiconductor field. For developing the basic technology of the red to infrared emitters,
in this study, GaN nanocolumns have been energetically investigated, fabricating
regularly arranged InGaN-based nanocolumn LEDs, observing green range optically pumped
lasing emissions from the InGaN-based nanocolumn arrays, growing high In—content InGaN
on the top of the regularly arranged GaN nanocolumns, demonstrating infrared emissions
(1.46 *m in wavelength) from InGaN-based pn junction nanocolumn LEDs, developing
selective area growth of high crystalline—quality InN microcrystals and so on.
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Fig.1. Room temperature micro-PL
image and hird's eye SEM images of
InGaN/GaN MQW nanocolumns with
different column diameter.
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S = n-type GaN nanocolumn
Fig.2. Regularly arranged InGaN-based
nanocolumn array LED fabricated with
selective area growth by rf-MBE.
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Fig.3. Emission spectra of nanocolumn LEDs
as afunction of injection current.
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Figd4. SEM top and birdseye views of
nanocolumns with high In-content InGaN layers
on the tops (period: 350, 800, and 1500 nm)
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Fig.5. Infrared emission nanocolumn LEDs
with In-rich Inyg;Gagi3 N active layer
prepared on GaN nanocolumn array.
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Fig.6. (8 Current density vs. voltage
characteristics and (b) infrared EL spectra of
In-rich InGaN/GaN nanocolumn LEDs
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Fig.7. Cross-sectional TEM image of InN
micro- crystal grown by Mo-mask selective
area growth
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Fig.8. PL spectrum of InN microcrystal
grown by Mo-mask selective area growth
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Fig.10. Comparative room temperature PL
spectra of as-grown planar and the InGaN/GaN
MQW nano-pillar with diamaters of 200 nm,
160 nm, 130 nm, 80 nm and 50 nm.
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