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Figure S1. Specific Power and Non-linearity of solar cells under various conditions.  

  



 

 

Figure S2. The effect of shunt resistance, series resistance, J02 and N2 on the shape of current density – 

voltage curves in two-diode model. (left 4 graphs) The case of 1sun illumination and (right 4 graphs) 

1/40 sun illumination. 

 

 



 

 

 

Figure S3. The fitting results of (a) IBC and (HJT) solar cells with two-diode model with measure 

current density and devices parameters those extracted from vertical incident light condition. 

  



 

 

Figure S4. The EQE measured under the different AOI from PERC and HJT solar cells. 

  



 

Figure S5. The calculated reflectance of solar cells using analytical and OPAL2 ray tracing method.* 

(*S. C. Baker-Finch, K. R. Mcintosh, Prog. Photovolt.: Res. Appl. 2011: 19: 406) 

 

 

 

 

Figure S6. The probability of 3rd hit and ray indication near the ‘Reflectivity Valley’ AOI angles. 

 



 

Figure S7. (a) The other calculation method for reflectivity of solar cell surface due to AOI and texture. 

(b) calculated short circuit current density under 1sun spectrum according to AOI. 

 

 



 

Figure S8. Polar (up) and cartesian (orthogonal coordination) (down) expression of light distribution 



 

Figure S9. Spectra of solar irradiation (up) and LED with different color temperature 

 

 

 

  



 

 

Figure S10. The light distribution with double diffuse light source with various STD and their effects 

on current density and current density non-linearity 

  



 

Figure S11. Light distribution of single lightening source with STD of 10 and 45o that located on the 

vertically on the solar cell with heights, H. The relative intensity at both ends compared to center.  

  



The Analytical Method Procedure for Reflectivity of Solar Cells  

 

 

 

 

  



 

 

 

 

 

  



 

  



The Calculation Details for Source Rotation Case and Cell Rotation Case. 

 

 

 

 

  



 


