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Background 
 
The Quantum Cascade Laser (QCL) is a semiconductor 
device with unparalleled performance, wavelength agility 
and functionality across a large fraction of the mid IR 
spectrum (4-12µm). The emitted radiation is generated by 
injected electrons undergoing transitions between states 
confined within the conduction band of semiconductor 
quantum wells. The unique benefit of the unipolar nature 
of the device is that each injected electrons may be 
“recycled” through a number of active periods, to generate 
typically tens of IR photons. The wavelength of these 
emitted photons can be controlled by varying the widths of 
the quantum wells in the active region, to change the 
energy separation of the confined electron states. 
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Scope of project 
 
CST is interested in developing a fabrication process for high quality QCL lasers, and so initiated a collaboration 
with Glasgow to investigate the feasibility of transferring the PBG technology to an InP device platform. A critical 
factor in the technology is the ability to deep etch the PBG structure with sufficient quality. 
 
Glasgow designed a PBG structure, fabricated a high precision photolithography mask via electron beam writing 
the pattern to a quartz plate, and then transferred this pattern to an InP based epi-wafer structure as a hard mask. 
CST have been carrying out etch trials on the structure in order to investigate the feasibility of the current ICP 
etch recipes for use in such technology. 
 
Results 
 
The PBG design proved difficult to etch using a standard dielectric hard mask, given there was a tendency for the 
mask itself to be removed as a result of long etch times required. Hence a NiCr mask has been was implemented 
as is undergoing further investigation at CST. 
 
Ongoing work 
 
As a result of the collaboration a proposal was submitted to the DTI Technology Program under the Next 
Generation Lasers theme. A collaboration of CST, Glasgow University, Sheffield, Cascade Ltd and Shell Global 
Solutions was formed in September 2005.  
 

As a result £1M funding has been awarded to further develop the 
technology for Gas Sensing applications, and a three-year project starts in 

May 2006. 
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