Long wavelength Quantum Dot Lasers
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Quantum dot (QD) lasers, with their potential for higher output power, higher efficiencies, lower threshold current
densities, temperature insensitivity and variable wavelengths, are viewed as an emerging cornerstone photonic
technology with wide applications. ITRI uses epitaxial methods to grow high quality InAs/InGaAs quantum dots on
GaAs substrates and has demonstrated a room temperature, 1.31 micron wavelength QD laser with record-low
threshold currents at 1.43 mA. A high power output of 150 mW was also achieved. Its lasing characteristics with 45-
degree divergent angle are among the best ever recorded.
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QD lasers. Threshold current: 1.43 mA characteristics

A =1.31um, Vo=1.0V, Rs=1.0Q, lth=5 mA
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Stacked 10 layers InAs/InGaAs quantum
dot laser structure on GaAs substrate

The present work uses molecular beam
epitaxy to prepare multi-layers of low
defect quantum-dot structure on GaAs
substrates. The high quality of the layers
increases the gain of QDs to allow
successful fabrication of high
performance edge emitting lasers with
2-stack QDs laser with ridge waveguide width of 5 um emission wavelength 1.31 sm. Record
and the stained QDs with base width around 40 nm are low threshold current of 1.43 mA has
clearly seen from SEM 2002/10 been achieved with the ridge waveguide
laser structure using a low divergent
Applications angle de'sign. Such high performa.nces
mark an important achievement in laser
epitaxy and a big step toward the
photonics application of quantum dots.

¢ 1.0 ~1.31 um optical communication lasers.
* Long wavelength quantum dot LEDs
* Optical memory and far IR detectors.
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