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PbS-BASED IR-SENSITIVE PHOTOELECTRICAL DETECTORS
AND MATRIXES BUILT-IN A SILICON SUBSTRATE WITH SCHEMES

OF DATA PROCESSING

PbS-based oplical Lhin-layer delectors have been vsed as IR-sensors in e 065 mm
region of 2peclram in sciendifie, industrial and military applications for Lhe last 30 years.
Howaever, nowadays Lhe development of non-coaled multi-clement matriz modules wilh PC-
compalible inlefface s a very imporland fask for physicists, lechnelogisls and electrani-
clans. In this repert we shartly presented all sleps of such device had been developed from
a single pholosensitive pholoresisior to a 256256 element malrix module based en Pb5
layer integrated inlo the silicen ehip wilh PC-compalible schemes of data processing

First step — Preparation of PbS photo-
sensitive |R-detectors on a silicon substrate.
The main task of this step was to develop a
comiortable and reliable technolegy lor prepara-
tien of high-sensitive IR-detector based on PbS

Flg. 1

films with good adhesion wilh silicon in arder o
create a device wilh sensilive module and im-
planied elecironic schemes for signal or dala
processing in a single silicen chip [1]. We pro-
posed new spray method and improve properties
of Pb5 films lo be prepared by the sel of lech-
nological paramelers [2]. Besides, the new strue-
ture of samples has been made in order lo ob-
tain a4 good adhesion of 1R-sensitive p-type layer
of PbS wilh silicon by adding of new n-iype of
PbS interlayer which is nol sensitive in IR re-
gion of spectra between a silicon subsirate and
p-iype photosensilive operating film [3]. Alter
this we oplimized photoelectrical parameters of
such deteclors by adjusting of structural proper-
ties ol operaling body of these delectors, lor
example, sizes ol polycrystallines by choosing of
some technological paramelers {temperature of
spraying, temperature of substrate during the
process, spraying rate, composilion of operatling
solutions, ele.) and conlrolled obtained [ilms
using electron microscopy and roenigen meth-
ads [4, 5}, Photo of indusirial sample is present-
ed here. This sample has two sensilive unils

an

wilh golden contacts and built-in the integrated
circuit case,

Second step — Studying of electrical and
photoelectrical properties and development of
a theoretical model and mechanisms of phe-
loconductivity of such structures. In this step
wide range of different properties have been in-
vestigated [6-10). Here were found new electrical
and photoelectrical properlies and effects in thin
polycrystalline PbS films [11—12]. Theoretical
model of pholoconductivity of sueh structures in
a basis ol new discovered mechanisms of electri-
cal and photoelectrical properties have been pro-
posed [13—15]. Besides, this model was used jor
other physical objects [17] with the same mech-
anisms of conductivity. These investigalions
have been used as lhe base lo develop of non-
cooled multi-element matrix IR-pholosensitive
modules built-in the silicon substrates [15—16].

Third siep — developmenl of non-cooled
matrix pholosensitive modules and theoreti-
cal model of distribution of temperature on
their surface. Previous resulls were used for de-
veloping of matrix modules with 256256 ele.
menls with PC.compatible schemes for data
processing. The rectangular matrix modules can
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work in two different modes of operation. At
first mode all sensitive elements and schemes
for data processing operate simultaneously, but
at second mode only one element of matrix op-
erales at any moment of time. Optimization of
thermal mode of operation of such non-cooled
multi-element matrixes was very important
problem due to observed effects in Step 2. Some
theoretical models and calculations have been
presented during this part of investigations
[18—21].

Now we work under development of PC-com-
patible interface schemes built-in matrix module
and improvement of sensitivity these devices in
comparison with other existed models produced
by well-known manufacturers.
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