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Prospects for metal halide perovskite-based tandem solar cells 
 

Photovoltaics (PV) is a fast growing energy source for the world. From 2009 to 2020 the average 

worldwide annual growth rate of PV installation was 38%, resulting in a cumulative installation of about 

707 gigawatts peak power in 2020 [1]. In principle solar cells use the photoelectric effect in 

semiconductors to absorb incoming light and produce electron-hole pairs in the photoactive region. If 

those carriers are extracted from the absorber material before they recombine, they can be used to 

produce electric power. It is not possible for every incoming photon to be converted into electric 

power. This was postulated by William Shockley and Hans J. Queisser in 1966. The so called 

Shockley-Queisser limit gives the maximal power conversion efficiency (PCE) of a semiconductor with 

bandgap (Eg) when irradiated by black body radiation. This theoretical limit is around 33,7% for single 

absorber layer PV cells when irradiated by sunlight [2]. In the last decade, metal halide perovskite 

materials came up as new class of absorber materials. The perovskite materials have a special lattice 

configuration and typically the chemical composition ABX3, where A and B are cations and X is a 

metal halide anion. Perovskite solar cells with single layer PCEs of up to 25.5% have been reported. 

Perovskite-based tandem solar cells use two layers of absorber material with different bandgaps in 

order to increase the PCE. They seem to be a proper and scalable solution in order to overcome the 

Shockley-Queisser limit. But those cells have some issues that still need to be resolved. These issues 

include degradation, environmental hazards, light management, material selection and the 

architecture of the cells. Today the highest reported tandem solar cell PCE is 29.5%. This is 

exceeding all record PCEs of single layer cells under one-sun illumination [3]. 
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