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Multiwavelength high speed
quantum well nanowire array
micro-LED for next-generation on-
chip optical communication
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Epitaxial grown In(Ga)As(P)/InP nanowires hold great
potential for miniaturized LEDs and lasers at telecommu-
nication wavelength range, as their wide bandgap tunabil-
ity could enable monolithic integration of multi-wave-
length light sources on a single chip through a single epi-
taxial growth, which could boost the data transmission
capacity by wavelength division multiplexing and multi-
ple-input multiple-output technologies.

The research team led by Profs. Lan Fu and Chennu-
pati Jagadish at the Australian National University
demonstrated the selective-area growth and fabrication of
highly uniform p-i-n core-shell InGaAs/InP single quan-
tum well (QW) nanowire array LEDs.

They have demonstrated selective area growth and fab-
rication of highly uniform p-i-n core-shell InGaAs/InP
single QW nanowire array micro-LEDs, with axial and
radial QWs contributing to the electroluminescence at
wavelengths of ~1.35 and 1.5 pm, respectively. The elec-
troluminescence spectra of the nanowire array LED ex-
hibited strong bias-dependent spectral shift due to the
band-filling effect, indicating a voltage-controlled multi-
wavelength (1.35-1.6 pm) operation covering telecom-
munication wavelengths. The great compatibility of the
nanowire array LEDs with wavelength-division-multi-
plexing and multiple-input multiple-output technologies
for high-speed communication was further illustrated by
the monolithic growth and fabrication of nanowire array
LEDs with different pitch sizes and much-reduced array
sizes (< 5 pum in width) on the same substrate, as well as
GHz-level modulation.
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