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ABSTRACT

Abstract:

In recent study, a simulation has been done to make a solar cell
GS/Sn0,/CdS/CdTe type. The simulation program of SCAPS-1D has been
used to enhance this cell work in which the absorbent layer of (p-CdTe)
and window's layer of (n-CdS), and the oxide layer was of transmitted
conduction oxidesTCO (n-SnQ,). the results of simulations of the tested
cell after fixing the thicknesses on the following values.

Voo = 0.9180 Volt, Jg, = 21.628 mAjcm?, FF = % 73.55,

n =% 14.62.

The general structure of the traditional solar cell has been modified to
be GS/Sn0,/Zn,Sn04/n-CdS/p-CdTe after adding the Buffer Layer of
type (n-Zn,SnO,4) between the TCO layer and the window's layer, to
achieve the Ultra-thin window layer (n-CdS), This Buffer Layer
prevented the leakage of unwanted minority carrier with an unwanted
forward bias, and as a result of this modification an increase in the
percentage of cell efficiency which has been reached to ( % 18.58) by
changing the thickness of the conventional cell structure layers with the
buffer layer to obtain the best thickness in terms of performance and
efficiency.

The buffer layer (Zn,SnO,) with a band gap of (3.35 Volt) and
thickness of (50nm) has been chosen, and reducing the thickness of the
layers with respect to the TCO layer from (0.5 um) to (100 nm), and the
thickness of the window's layer from (0.5 um) to (25 nm) have been

approved , The thickness of the absorbent layer of (1.5 um), has been

adopted in the solar cell. The acceptor concentration (N,) of
(1x10" cm™) has been adopted to (1x10" cm-?) in the absorbent layer
AL, the parameters of the layers were chosen based on the fixed data of
these materials in addition to the experimental data The resulted values
ratios were acceptable compared with iprevious studies.

The effect of adding the buffer layer on the solar cell has been studied,
in addition to studying the effect of the thickness of each layer on the
electrical properties represented by its output parameters (V, Js, FF, )
and the optical properties represented by the quantitative efficiency
( %QE) by the adoption of the GS/SnO,/Zn,SnO,/n-CdS/ p-CdTe
solar cell, to obtain the following results.

Vo= 0.96 Volt, J,. = 26.66 mA /cm’, FF =% 71.66, n =% 18.58



ABSTRACT

The effect of the dooner and acceptance( Np &N,) impurities on the
absorption layer and the window's layer have been also studied, with
studing the effect of the temperature T on the performance of the
approved solar cell. The effect of the series resistance Rg and the parallel
resistance R, have been also studied as an external factors, with the
adoption of the default illumination spectrum by the international

standard AM1.5, and the temperature in the simulation was (300 K).
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