InGaAsSb negative luminescent devices with built-in cavities emitting at 3.9 um
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Over the last decade there has been sufficient progress in design of ambient operating
mid-infrared (A=3+5 pm) QC lasers and QW detectors that will find numerous applications in
spectroscopy and free space communications. However, among cost-effective candidates for the
above applications we can also consider electrically and optically pumped light emitting diodes
(LEDs) as well as negative luminescent (NL) devices operating at the reverse bias. Due to the
enhance of Auger recombination at high (kT/Eg) values and high carrier concentration at

injection or “positive luminescence”(PL) mode the NL

Energy (meV) or “extraction” mode is especially attractive for high
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In our initial “resonant cavity” (RC) experiments
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we used standard bandpass filter with Ap.,x = 3.9 um
Fig.1 Emission spectra of InGaAsSb  deposited onto Si substrate and attached to the free diode
diode in PL (top) and NL (bottom)  grpi0e by a chalcogenide glass with n=2.6. As an
modes. Thick lines refer to uncoated . . ..
LED at room temperature, while thin example in Fig.1 we show NL and PL emission spectra
lines refer LED incorporated with cavity ~ 0f @ InGaAsSb diode. As seen from Fig.1 the reduction
of the emission bandwidth well below the kT value
(down to FWHM=8 meV) for both NL and PL spectra was not followed by a peak power
decrease. Unlike the uncoated LEDs the above “RCLEDs” exhibit weak temperature variation of
the peak position.

The report will also describe LED design impact on spatial distribution of
emission/current crowding as well as designs that enable to increase the outcoupling with
immersion lenses and fibres.
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