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A thermophotovoltaic (TPV) cell aims at harvesting thermal radiations from a nearby hot emitter to convert it into 

electrical power. The temperature of the source induces some constraints, such as its thermal degradation/resistance, 

undesired heat transfer to the cell (which often needs cooling [1]), or its spectral-matching with the cell. Many 

research work in this domain have chosen high temperature emitters and relatively high bandgaps cells able to reach 

higher efficiencies [2] [3]. These strategies rely on very performant reflectors sending back sub-bandgap photons to 

the emitter. However, this leads to only a small part of the spectrum contributing to the photovoltaic conversion, 

which greatly reduces the electrical power generated by the cell. 

In this context, our work focuses on the design of a very-low bandgap TPV cell (0.25 eV) intended for the conversion 

of mid-infrared radiation coming from medium-grade heat sources (700-1000°C). This choice is meant to maximize 

the power output while lessening the thermal stress on the emitter and the cell (figure 1). The main challenge deals 

with the operational temperature of the cell, which is wanted to be as close as possible to room temperature along with 

acceptable performances. TPV cells achieving comparable objectives have already been demonstrated with similar 

Ga-containing structures [4]. 

In the present work, the cell is based on a Ga-free barrier structure infrared photodetector, with a type-II InAs/InAsSb 

superlattice absorber [5]. The devices are fabricated using Molecular Beam Epitaxy and standard clean-room 

processes. Some photovoltaic effects were measured for photodetectors illuminated by a 300°C globar source (figure 

2), giving good expectations for future optimized devices. TCAD 1D simulations [6] were thus performed to adapt the 

photodetector design for photovoltaic conversion. 
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Figure 2: Current-voltage and power output of a photodetector 
with a type-II InAs/InAsSb superlattice absober illuminated by a 
300°C source. 

Figure 1: Spectrum power fraction of 4W/cm2 accessible for 
conversion at different cutoff wavelengths and emitter 
temperatures. 


