
SWIR DETECTOR TECHNOLOGY 

Abstract: 

Shortwave Infrared (SWIR) imaging has attracted much attention over the past decades due to its unique imaging 

properties in a “niche” spectral band relative to visible and thermal. Many machine vision applications such as 

sorting and inspection have emerged in addition to long distance surveillance and night vision applications. Many 

different detector technologies have been utilized to image in SWIR wavelengths; mercury cadmium telluride 

(MCT), InGaAs PDAs lattice matched to InP substrates, and technologies that process the detector material directly 

on Silicon readout integrated circuits such as Colloidal Quantum Dots(CQD), Germanium (Ge), Silicon-Germanium 

(SiGe) or “black” Silicon.  

 

Among these technologies, InGaAs based SWIR imaging is thought to be the highest performance SWIR imager due 

to its relatively low dark current (Id) at room temperature, and mature planar-type photodiode design that was 

developed for telecommunication applications in the early 1980’s. In this presentation, a short introduction to 

SWIR imaging will be given, followed by a description of the fundamentals of a compound photodiode structure 

and then show how it can be tailored for high-speed and imaging applications. The second part of the presentation 

will describe how SWIR detector and readout technology has evolved over the years. 
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