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Large scale : Multiple GaAs periods GaAs scale  one period shown (2 wide x 1 high) µm Interface : GaAs,seed (2x50)nm,  tunnel junction2 
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Modelling textured GaAs nanocrystals on silicon  
for III-V/Si tandem solar cells 

Concept 1:  ELO GaAs on Si tandem 

The structure :  

Front surface contact :   ≈ 20nm conformal TCO coating  
GaAs cell(s)     ≈ 1µm separation ≈ 0.5µm 
Silicon oxide interlayer   ≈ 2nm 
SiOx seed pit for GaAs growth  ≈ 2nm deep x 50nm wide 
Tunnel or recombination layer  ≈ 10nm layers 
Silicon cell      ≈ 160µm absorber (p 1E15/cm2) 

          Other properties as BISON cell 2 Example 1: GaAs microsrystal on Si 111 

  

  

Model mesh :  

Model bands:  

Method :    Standard drift diffusion ; NLBBT quantum tunnel  ; Ray tracing. 
Limitations :  Model limitations : Complete structure not (yet) simluated - Processing limitation : Ray tracing rather than FDTD 

  

700nm light: GaAs absorbs, weak light scattering to Si 

Light management : GaAs ELO crystals as surface texturing 

950nm : GaAs transmits, strong Light scattering to Si Broad AM15G spectrum : Zoom on 8 GaAs period 

  

GaAs subcell area coverage and size study 
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Concept and modelling strategy 

Partial GaAs coverage of Si subcell - tandem efficiency trend : 
 
   •  photons best absorbed in high gap are transmitted to low gap 
   • increased thermalisation : Tandem efficiency gain is less 
    
   => ≈ Linear increase in tandem efficiency with GaAs coverage 

Crystal size : incomplete GaAs absorption for small crystals : 

1) GaAs : 2 wide x 1 high µm separation 0.5µm      : 17% 2) GaAs : 1 wide x 0.5 high µm separation 0.25µm : 13% 

Jsc=211 A/m2  Voc=0.98V Vmax=0.86V  Jmex=199A/m2  FF=82.9% Efficiency=17.2% 
 

Jsc=164A/m2  Voc=0.96V  Vmax=0.85V  Jmex=156A/m2  FF=83.8%  Efficiency=13.3% 
 

  

Conclusions : 
• A tandem with built-in light trapping 
• Defect free III/V on silicon growth 
• Next steps : simulator update resolve model limitations 

=> Larger crystals better absorption, smaller crystals better coverage 
=> Compromise between coverage and absorption 

  


