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The optimal energy gap (1.5 eV at 300 K) and the direct structure of the allowed
zones determine the prospects of cadmium telluride in solar energy. Among the
various types of rectifying structures that are the basis of photovoltaic cells, one
should single out the class of surface barrier diodes (SBD), which have a number
of advantages compared to p-n-homo and heterojunctions. Improving the efficicncy
of photoconversion of SBD requires, first of all, the development and use of new
technologics, one of which may be a change (modification) of the physicochemical
properties of the surface layers of the substrates before the application of the
rectifying contact. In that work discusses a number of methods for modifying the
surface of CdTe substrates, which lead to an improvement in the basic electrical
and photoelectric parameters of SBD.

The first one is based on low-temperature (~100°C) processing of substrates in
aqueous solutions of salts of clements I and II of the Periodic Table, leading to the
formation of ultrathin surface layers, the type and amount of conductivity of which
is determined by the ingredients of the solution. The second approach is to create a
quantum-size surface structure (QSSS), which causes not only an increase in the
height of the potential barricr of SBD, but also a significant decrease in the surface
recombination rate. Creation of QSSS is possible by laser pulsed irradiation or by
thermal annealing under conditions under which self-organization processes take
place. A feature of the discussed methods is the possibility of modifying the
surface of semiconductor substrates with prefabricated ohmic contacts. The
efficiency 7 of photoconversion of SBD on the basis of modified n-CdTe substrates
at 300 K in AM2 illumination conditions reaches 13%, which is noticeably lower
than 7 Si photocells. At the same time, such high values of 7 in the absence of
antireflection coatings, optimization of the parameters of base substrates and the
design of CdTe diodes indicate potential opportunities for increasing the
photoconversion efficicncy.
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