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● Multijunction solar cells have dramatically pushed the limits of what was 
thought possible with photovoltaic technology. 

● Much of the efficiency gain has come as a result of manufacturing 
process refinement

● Efficiencies surpass 47%, and they prove to be a viable solution for 
addressing our energy concerns

● As the efficiency of the cells improves, the effective cost decreases
● 6 junction cells allow for the greatest efficiency and capability for power 

generation, but have a high manufacturing cost
● 4 junction cells are the most economically viable in terms of efficiency to 

manufacturing cost
● CPV will become more competitive as the optics become leaner, more 

reliable, and cheaper to integrate
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As finite resources continue to diminish in response to the growing demand 
for energy, it becomes imperative to explore other more sustainable forms 
of energy. Solar energy has remained a promising energy alternative since 
its conception. Further research must be done in order to realize the 
industry's full potential.

Solar cell: a semiconductor device that converts sunlight into electricity; no 
pollutants
● Can be made of one semiconductor layer (single junction) or several 

(multijunction, MJ)

Concentrator Photovoltaics (CPV) uses optics to direct concentrated 
sunlight onto MJ cells; highly efficient

In this work, different CPV architectures are compared, focusing chiefly 
on the effects of the following factors on efficiency:

i. number of junctions
ii. material makeup
iii. fabrication methods
iv. concentrator technology

Literature reviewed were primarily acquired from ScienceDirect, AIP 
Publishing, and IEEE Xplore with the assistance of AI. Papers were chosen 
based on the highest efficiencies of its respective decade, as well as any 
relevant papers to the technologies utilized. 

The objective of this 
presentation is to provide 
a broad survey on the R&D 
of CPV technology in order 
to understand

i. its purposes
ii. how it has evolved
iii. why its implementation 
was necessary

Figure 1: Single-junction silicon solar cell architecture

Figure 2: 2 junction AlGaAs/GaAs 

cell architecture

Figure 3: 3 junction AlGaAs/GaAs/InGaAsP cell 

architecture

Figure 4: 3 junction GaInP/GaAs/Ge cell 

architecture
Figure 5: 4 junction GaInP/GaAs // GaInAsP/GaInAs  

cell architecture

Figure 5: 6 Junction architecture made of 

AlInGaP / GaInP / AlGaAs / GaAs / GaInAs
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