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Abstract

This research includes a study of the effect of the thickness of each layer of perovskite solar cell
(CH3NH3Pbl3) /TiO2/ZnO/FTO) and selecting the best thickness to obtain the highest efficiency of the
cell, and studying the effect of adding a back surfsce layer on the efficiency of the solar cell using
(SCAPS1-D). The perovskite (CH3NH3Pblz) was adopted as absorption layer and its thickness tested
from (1-7um) with an increase of (1um) to obtain the best thickness for best efficiency of the solar cell,
its best thickness was (5um), the thickness of the buffer layer (TiO2) was tested from (0.5-1.5 pm) with
an increase of (0.25um) and its best thickness was (0.5 um), the thickness of the transparent conduction
oxide (FTO) layer was tested (0.1-1.1um) with an increase of (0.2um) and its best thickness was (0.1
pum) and the thickness of the window layer(ZnO) was tested (0.1-0.5 um) with an increase of (0.1um)
and its best thickness was (0.1um).The effect of the window layer on the thickness of the buffer layer
was studied and it was found that the best thickness of the buffer layer is (0.05um). Finally, a back
surface field layer was added, which is zinc telluride (ZnTe) with a thickness of (0.1 pm) and its
thickness was studied, and its best thickness was (0.05um) .It was found that the best thickness of the
absorbent layer after adding the back surface field layer is (1um). The final outputs of the cell were as
follows: Voc=1.288(V), Jsc=25mA/cm2, FF=89.55%, n=28.82%

Keyword: Perovskite solar cell, SCAPS 1-D program, back surface field layer.
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Culod gyl dpedl) il cilads Glales 1(1)Jgasl)

Parameters p-ZnTe CHsNH3Pbls TiO: ZnO FTO
Thickness (um) 0.05 1.0 0.05 0.1 0.1
Band gap (eV) 2.25 1.55 3.2 3.3 4.2
Electron affinity (eV) 3.65 3.9 4.9 4.4 45
Dielectric permittivity (relative) 14 6.5 9 9 10
CB. effective density of states 7.50E+17 2.2E+18 1.00E+21 | 2.20E+18 | 1.20E+20
(L/em?)
V.B. effective density of states 1.5E+19 1.8E+19 2.00E+20 | 1.80E+19 | 7.80E+20
(L/em?®)
Electron thermal velocity (cm/s) 1.000E+7 1.00E+7 1.000E+7 | 1.000E+7 | 1.00E+7
Hole thermal velocity (cm/s) 1.000E+7 1.00E+7 1.000E+7 | 1.000E+7 | 1.00E+7
Electron Mobility (cm?/Vs) 70 2 2.00E2 100 20
Hole Mobility (cm?/Vs) 50 2 1.0E2 25 100
Shallow uniform donor density , 0 0 1.00E+19 | 1.00E+19 | 1.00E+19
Np (1/cm3)
Shallow uniform acceptor density 1.00E+19 1.00E15 0 0 0
Na (1/cm3)
Defect type Single Single Single Single Single
Acceptor Donor Donor Donor Donor
Capture Cross Section Electrons 1.00E-12 1.00E-17 1.00E-15 | 1.00E-15 | 1.00E-15
(cm?)
Capture Cross Section 1.00E-15 1.00E-12 1.00E-15 | 1.00E-12 | 1.00E-12
Hole (cm?)
Nt (1/cmq) 2.00E+14 1.00E+12 1.00E+13 | 1.00E+15 | 1.00E+15

22




Journal of Education and Science (ISSN 1812-125X), Vol: xxx, No: xxx, 2021 (17-32)

Parameters
Defect type Neutral
Capture Cross Section Electrons (cm?) 1x 10712
Capture Cross Section Hole (cm?) 1x107%
Nt (1/cm?) 1x 1074
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