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Chalcopyrite PV on its path to Shockley-Queisser parity 
 
The photovoltaic (PV) market has long been dominated by crystalline silicon-based technologies. Their 
success is rooted also in the laboratory, with record efficiencies ultimately approaching the theoretical 
limit for monocrystalline silicon. Market competitors are CdTe and Cu(In,Ga)(S,Se)2 (CIGS or 
chalcopyrite) thin films. Currently, the attractiveness of CIGS is curtailed by the module efficiency gap, 
with respect to silicon. Overcoming the gap requires the pursuit of strategic approaches, leaving plenty 
of room for research at both industrial and laboratory scale. Progress on the material poses compelling 
scientific challenges on the path to Shockley-Queisser parity. This contribution outlines the large 
opportunities offered by a concerted effort on wide-gap chalcopyrite (Figure). Here, insights are drawn 
from recent and older (but crucial) literature on narrow-gap chalcopyrite with the ambition to fully 
unlock the potential of the technology and afford efficient dual junction chalcopyrite devices 1. 

 

 

 

 

Figure (a) Values of record efficiency solar cells based on 
silicon 2, CIGS (SF 3,4 and ZSW 5), GaAs 6, CdTe 7,8 and 
perovskite 9,10 with respect to the SQ theoretical limit 
(black curve). (b) The efficiency values are divided into 
optical (red left ordinate) and carrier management (right 
blue ordinate) contributions, respectively. Whenever 
possible, the bandgap values are extracted linearly from the 
quantum efficiency spectra, corresponding to the 
absorbers’ radiative recombination (for CdTe the value is 
substantially lower than 1.45 eV, due to Se alloying 11,12). 
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