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PbSe detectors are photoconductors with 
optimum response in a broad band of the 
medium wavelength infrared region and high 
sensitivity at room temperature. As photonics 
devices, they are useful for a wide range of 
applications where a fast response is mandatory. 
These include applications such as detection and 
identification of chemical warfare agents or the 
detection of targets and threats in a cluttered 
environment. 
 
We report on the manufacture of a monolithic 
dual band uncooled infrared detector of lead 
selenide for smart detection. We provide 
selectivity to our sensors by means of 
multispectral discrimination, in order to produce 
advanced devices for detection at different 
wavelengths. Narrow bandpass interference 
filters are designed and produced. Filters are 
double Fabry-Perot cavities with demanding 
requirements that involve high transmittance for 
the pass band, and a broad rejection range with 
very low transmittance. 
 
Vapor Phase Deposition (VPD) technique allows 
the monolithic integration of lead selenide 
directly on the thin films stack of the interference 
filter, resulting in a sensor with spectral 
discrimination tailored by design [1,2]. A 
multicolour device was developed by 
hybridization of individual sensors with their 
spectral discrimination monolithically integrated 
[3]. The combination of photolithography 
process with the deposition method of filters 
enables to achieve two different filters on a 
single substrate, so monolithic integration of 

PbSe detectors with two high pass filters resulted 
on the first bicolor device monolithically 
integrated [4]. Recently, another enhancement 
to the final product has been achieved by means 
of the dual monolithic integration of PbSe 
sensors on narrow band pass interference filters. 
The demanding requirements of some 
applications involve the use of filters with a high 
number of layers that are affected by the 
processing of lead selenide sensor. Mechanical 
instability led us to use hybrid instead of 
monolithic configurations [3]. Now we have 
successfully solved this fact and we are able to 
produce dual band monolithic devices. 
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Figure 1: Transmittance spectra of the two band pass filters 
designed. They have maximum transmittance above 80%, 
bandwidth around 2% of the center wavelength, transmittance 
out of the pass band below 0.1%. 
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Figure 2: Photograph showing a PbSe detector deposited onto a 
configuration of two pass band interference filters. Each detector 
is formed by four sensors: two of them (purple) have only the 
common low wavelength rejection and the other two have the 
band pass filters of figure 1 (red and orange). 
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