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Towards continuous-wave
UV-B laser diodes

Team reduces current density threshold to 13.3kA/cm? at 300nm wavelength.

esearchers in Japan claim the lowest threshold
Rurrent density so far for a UV-B laser diode
LD) emitting at a wavelength of 300nm
[Shunya Tanaka et al, Appl. Phys. Lett., vol118,
p163504, 2021]. The 13.3kA/cm2 threshold was
achieved by a team from Meijo University, Mie University,
Asahi-Kasei Corp and Nagoya University, who focused
particularly on optimizing the waveguide thickness and
cladding structures.
The researchers see sub-10kA/cm? thresholds as nec-
essary to realizing continuous-wave operation, which
would boost the

threshold of the latest device structure was obtained by
thinning the waveguide to improve injection efficiency
and optimizing the cladding to maintain/enhance
optical confinement in the laser region.

Inspired by experiment and simulations, the
researchers produced an optimized device (Figure 1) on
an AlGaN buffer with ~1x10%cm? dislocation density
deposited on a sputtered and annealed AIN template
on sapphire, using metal-organic vapor phase epitaxy
(MOVPE). The cladding on the n-side was unintentionally
doped (u-AlGaN), while the upper cladding layers were
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Figure 1. Enhanced UV-B laser diode design on low-dislocation-density AlGaN underlying
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Figure 2. (a) Current density- 30 4 10
voltage and -light output x 2

characteristics and (b) lasing (a ) ‘
spectrum of 2000pm resonator
laser diode with 15pm-wide 25
p-electrode.
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The device fabrication process
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with 25kA/cm? for a similar laser
diode previously reported by the 5
group. The researchers attribute
the improvement to increased
injection efficiency and optical
confinement.

In experiments on a range of
laser diodes with resonator
lengths and p-electrode widths,
the researchers concluded that
there are further factors that
need to be investigated with the
aim of further reducing threshold
currents. The best device with
13.3kA/cm? threshold featured a
2000um resonator and 15um-
wide p-electrode (Figure 2). 1

The experimental preparation
involved two devices (Figure 3)
grown on an underlying AlGaN 0
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growth times. cladding with two composition-gradient steps to the
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