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Abstract:

In this study, depending the solar cell (MoS, /CZTS/CdS/i-
Zn0O/Zn0O:AL) was designed in the simulation program SCAPS-1D, in
which approved the following outputs:

(Voc=1.1074 Volt, Jsc=29.5356 mA/cmz, FF=70.29%, 1n=23.00%).
Windows Layers (ZnO, Sn0,, ZnO:AL) were tested by using the simulation
programming of SCAPS-1D, (ZnO:AL) was chosen as the perfect windows
layers, as it was found that the increasing thickness of Windows Layer, the
output of the solar cell decreased due to an increasing Recombination and
decreasing in arrival of photons to the Absorption Layer, the best thickness
of that Windows Layer was (0.1pm),

(ZnO:AL) was also chosen as a Windows Layer, as it was found that with
increasing Window Layer thickness the output of the solar cell decreased
due to increasing in Recombination and decreasing in the arrival of the
photons to the Absorption Layer and the best thickness of that Windows
Layer was (0.1um), and by tested the different Buffer Layers of the base
solar cell such as (CdS, ZnO, ZnS, ZnSe, In,S,), so the (ZnS) layer was
chosen as Buffer Layer,

It was found that with increasing thickness of the Buffer Layer, the
efficiency of the solar cell decreased, because this layer works as reducing
Recombination process and increasing the absorption of photons, the best
thickness of Buffer Layer is (0.12pum). After adopting both Windows Layer
and the Buffer Layer the final modified cell become as (MoS,/CZTS/ZnS/ i-
Zn0/Zn0O:AL), the Absorption Layer thickness (CZTS) in the modified cell
was changed, it was found that the best thickness for that layer was (1.5um).
Then the cell output becomes:

(Voc =1.0596V, Jsc= 28.1390 mA/cm’, FF=88.41%, N=26.37%).

The effect of different temperatures from (300K - 380K) was studied.
The increasing in temperatures reduced the current - voltage curve, causing a
decrease in the performance of the solar cell and obtaining the best results at
the temperature (300 K).

The effect of both series resistance (Rs) and parallel resistance (Rsh) on
the execution of the solar cell were studied, and the best results obtained at
(Rs=0) and (Rsh=6000 Q.cm?), the higher in series resistance or the lower
the parallel, obtained the lower the efficiency of the solar cell.

As well as in this study solar cells were simulated with different solar
spectrum (white light spectrum with constant photon flux, white light
spectrum with constant photon power, black body radiation spectrum, single
wavelength spectrum with constant power and single wavelength spectrum



with constant flux) along with normal solar spectrum (1.5)AM and at
different temperatures (300K, 350K, 400K, 450K), the best efficiency was
obtained with the single wavelength constant power spectrum of (45.29%)
and at (300K)) temperature.
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