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The conversion efficiency of most photovoltaic devices declines when their temperature rises [1]. Despite this, there are
cases that push solar cells far above the Standard Tests Conditions (STC) temperature of 25 °C. Depending on how the cell
dissipates heat and the application (concentrated solar photovoltaics, photovoltaic -thermal [2] or -thermoelectric [3] or CSP [4] hybrid systems, cells for near-the-sun space missions [5], see Figure 1), the equilibrium temperature may reach 150
°C or more, making the thermal behavior of the cells a critical issue.
To establish a firm basis about the temperature dependence of the main physical parameters affecting the behavior of the
cells under thermal stress, the first step of our research project consists in analyzing the performances of a conventional
GaAs solar cell designed for the STC but operating under thermal stress (at up to 200 ᵒC). Up-to-date physical parameters
of the materials were collected and validated using an in-house optical and electrical simulation code [6] and experimental
data from [7] (Figure 2). The code was then used for optimizing the architecture of the conventional GaAs cell to be analyzed
under thermal stress in a laboratory setup. In the analysis of the cell performances, a peculiar attention is paid to the
temperature sensitivity of contact resistances and optical properties of layers (antireflection coating, window, emitter and
absorber). Results of this steps will be the basis for designing and fabricating a prototype GaAs cell operating optimally in
the temperature range from 150 to 200 °C.
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Figure 1. Solar cells operating under thermal stress in:
(a) photovoltaic-thermal, (b) photovoltaicthermoelectric, (c) photovoltaic-CSP terrestrial hybrid
systems, and (d) near-the-sun space missions.
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Figure 2. Comparison between simulation results (dash lines) and
experimental data [7] (plain lines) for a conventional GaAs solar cell: (a)
quantum efficiencies and reflectance; (b) I(V) characteristics.
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