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Mid-Infrared λ~2−3μm semiconductor laser diodes are highly desirable for 
a variety of new applications such as spatial division multiplexing over ultra-low loss multi-mode 
photonic crystal optical fibre (PCF)[1] and gas sensing applications. It is predicted that the benefits 
of the PCF low fibre linearity and loss will accrue primarily in a new transmission wavelength 
window centered around 2.0μm [2], requiring the development of a full suite of communication 
components operable in this wavelength regime. Single mode laser diodes with emission 
wavelengths in the 2μm wavelength range include InP-based and the GaSb material system. In 
comparison with the GaSb material platform, the processing technologies for InP-based materials 
are more mature, as they were developed for telecommunications lasers and allow for the monolithic 
integration of the lasers with high speed modulators, amplifiers and detectors. In addition to the 
processing maturity, superior substrate quality and mature growth methods make the InP-based 
lasers attractive candidates for light sources in this wavelength region. 

Single wavelength operation in discrete mode (DM) laser diodes is achieved by introducing 
index perturbations in the form of etched features positioned at a number of sites distributed along 
the ridge waveguide laser cavity [3,4]. An exemplary scanning electron microscope (SEM) image of 
the etched features is shown in Fig. 1.no regrowth and ebeam is required thus leading to a lower cost 
easier to manufacture MID-IR source. 

We report the first DM laser diode operating around λ = 2μm by using the technologically 
mature InP fabrication techniques of telecommunications lasers. Fabricated DM lasers exhibit 
continuous wave (CW) operation in the temperature range from -5 to 55°C, emission wavelengths 
longer than 2 μm, and ex-facet optical output power > 5 mW at 25°C. The measured DM 
performance is encouraging for WDM system demonstrations over fibre at 2 µm and as sources in 
tuneable diode laser absorption spectroscopy applications. In Fig. 2 the emission spectra of the DM 
laser diode is measured at a heat sink temperature of 25 oC and bias current of 100mA using a 
Yokogawa (AQ6375) long wavelength optical spectrum analyser. A peak wavelength of 2008 nm is 
demonstrated in good agreement with the simulated value and a SMSR > 40dB is achieved. For 
comparison, the inset of Fig.4 shows the multimode emission spectrum of an unpatterned FP laser 
from the same wafer as the DM device and also biased at 100mA. 
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Fig.1. SEM image of 2μm wide ridge waveguide and etched features. The etched feature width is 
1μm and the feature spacing is 4μm in this example 

 
 
Fig.2. Optical emission spectrum at a bias current of 100mA and heat sink temperature of 25oCwith 
SMSR > 40dB demonstrated. Inset typical FP multimode emission spectrum 
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