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eff (%) 22.00
Vo (V) 0.734
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FF (%) 81.00
Ry (Q.cm?) 0.45

Ry, (kQ.cm?) 12.50
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Parameter and units

Buffer (CdS) Buffer (SnS,) Window (ZMO(0.15)) AZO

Thickness (nm) 24 24 60 180
Electron affinity (eV) 4.20 4.33 4.18 4.6
Bandgap (eV) 2.4 2.27 3.49 3.6
Dielectric permittivity (relative) 10.0 17.7 9 9

CB effective density of states (cm3) 1x10'8 7.32x1018 2.2x1018 2.2x1018
VB effective density of states (cm3) 1x10%° 1x10%° 1.8x10%° 1.8x10%°
Electron mobility (cm?%Vs) 100 50 100 100
Hole mobility (cm?/Vs) 25 25 25 31
Shallow uniform donor density Nj(cm3) 1x108 6.14x10%8 1x108 0
Shallow uniform acceptor density N,(cm3) 0 0 0 1.0x10%°
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Parameter and units

Composition Dependence P

Thickness (um)

2.8

Composition y at left and right side of layer

pure CulnSe, (y =0) pure CuGaSe, (y =1)

From Exp File

Parabolic
Bandgap (eV) 1.035 1.675 (bowing parameter=0.15)
Electron affinity (eV) 4.5 3.86 :):c::vbizlglcparametermo.ls)
Dielectric permittivity (relative) 10.0 13.6 Uniform
CB effective density of states (1/cm3) 2.2x10%8 2.2x1018 Uniform
VB effective density of states (1/cm3) 1.8x10%° 1.8x101° Uniform
Electron mobility (cm?/Vs) 100 100 Uniform
Hole mobility (cm?/Vs) 25 25 Uniform
Shallow uniform donor density Np (1/cm3) 0 0 -
Shallow uniform acceptor density N, (y) (1/cm3) 7.5x10%6 4x10%5 Beta Function (a=900 , b=11.
Absorption constant A (1/cm eV(*#) 3.7x10% 3.7x10% -
Absorption constant B (eV(*)/cm) 0 0 -
Defect type Double Single Donor
Capture cross section electrons (cm?) 4.0x10°16 4.0x1015 -
Capture cross section holes (cm?) 4.0x10-14 4.0x10713 -
Energy level with respect to Reference (eV) 0.26 0.34 -
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Theoretical Study of the SnS; Nanostructure Performance as a
Buffer Layer in CulnixGaxS(e): Solar Cell and its Comparison
with CdS
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Abstract: In this paper, firstly, the CIGS(e) solar cell with a different Ga/Ga+In ratio was modeled based on
experimental data using the SCAPS software. Then, the SnS, composition was proposed as a suitable buffer for

the elimination of toxic CdS compounds. According to the modeling results, SnS; is a very suitable material for
substitution of the toxic CdS.
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