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Study the Effect Adding Back Reflection Layer (BSF) to the Solar
Cell (CdTe/CdS:0/Zn2Sn0O4/FTO) and the Effect on Electrical
Properties (I-V) Using Simulation Program SCAPS-1D
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of physics

Abstract:

This research includes study the electrical properties using programming simulation SCAPS-1D,
depending upon on numerical analysis from simulation of solar cells, where solar cell consisting of
Cadmium Telluride (CdTe) used as absorber layer with thickness (0.05-5.0um) and the window layer
CdS:O with thickness (0.025um) and Buffer Layer (Zn.SnO4) with thickness (0.05um), (FTO) layer as
transparent conductive oxide layer (TCO) with thickness (0.1um), and added background reflection
layer (BSF) which placed between metal back contact layer and the absorption layer in order to increase
the amount of Voc and the efficiency of the solar cell because the background reflection layer (BSF)
works to reduce recombination in the back contact, and the carriers are strengthened by reversing it
towards the main link. With a thickness of (1.0um), the results obtained were {Voc=0.83V,
Jsc=36.90mA/cm?, FF=85.55%, n=26.33%}. The thickness of the absorption layer has been studied and
the effect of temperatures and bandgap energies was studied.

Key Words: Back Reflection Layer (BSF), Gap Energy, Solar Cell Efficiency.
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Parameters
(um)[14] | (um) [13] (um)[8] @m)[15] | HMIS]

Thickness (pum)

1 0.25-5 0.025 0.05 0.05-0.25
Band gap (ev) 1.18 1.45 2.8 3.35 4.2
Electron affinity (ev) 4. 498 45 45 45
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Dielectric permittivity

(relative) 10 9.4 10 9 10
= effecn\g/gﬁ?%“y OF SWAES | 7 800E+17 | 7.500E+17 | 2.200E+18 | 2.000E+18 | 1.200420
V.B. effective density of
ctatos (Lem) 1.600E+19 | 1.800E+19 | 1.800E+19 | 1.500E+19 | 7.000E+20
E G thenrqr};;" velocity | 4 600E+7 | 1.000E+7 | 1.000E+7 | 1.000E+7 | 1.000E+7
Hole thermal velocity (6m/s) | 1 gooE+7 | 1.000E+7 | 1.000E+7 | 1.000E+7 | 1.000E+7
Electron Mobility (cm?/Vs) 500 500 100 32 20
Hole Mobility (cm?/Vs) 100 60 o5 3 100
Shallow uniform donor
density . No (1/em) 0 0 1.000E+17 | 1.000E+19 | 1.000E+19
Shallow uniform acceptor
denity No (Lo 1.000E+19 | 1.00E+15 0 0 0
Defect type Single Single Single Single Single
Acceptor Acceptor Donor Donor Donor
Capture Cross Section
Eloctrons (o) 100E-12 | 100E-12 | 1.00E-17 | 1.00E-15 | 1.00E-15
Capture C“(’(ffn f)ec“on Hole | 1 00E-15 | 1.00E-15 | 1.00E-15 | 1.00E-12 | 1.00E-12
2
Nt (1/em?) 1.00E+14 | 2.00E+14 | 1.00E+18 | 1.00E+15 | 1.00E+15

A(Y) 5 (1) Jsaad) b 55830l culalal)
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Parameters n-CdS/p- n-CdZnS/p- n-ZnTe/p- n-CdS:O/p-
CdTe CdTe CdTe CdTe
Defect type Neutral Neutral Neutral Neutral
Capture Cross Section 1 % 10—15 1 X 10—15 1 X 10—15 1 % 10—15
Electrons (cm?)
Capture Cross Section 1x 1015 1x 10715 1x10°15 1x 10715
Hole (cm?)
Nt (L/cm?) 1 x 10+10 1 x 10+10 1 x 10+10 1x 10%10

Ll L131 5SIsd Interface Defect States cilales —(Y) Jgaadl

LS ibaall ilSg (0.25pum) (ableaia)) daids dlols S Larie Lgdle Jyumnll a3 il Juzdl of aag
.{Jsc=36.90mA/cm2,Voc=0.83V,FF=85.55%, N=26.33%} : b
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e Ll 3] 5(Y) UKl maage LSy BSF daka d3lua] any (I-V) (imiall dad 8 lacaly Lelis)f dllia

—¢—NO BSF
—4=—BFS Cu2Te
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o BeliS Jadl sl (p—CdTe/n-CdS:0/n-Zn,SnO,/n-FTO) el A el 4040 =
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(1HmM) e 4l 3);

0.845
50.835 < * *
380.825
=—o==NO BSF 6 —¢—NO BSF
0815 = BSF Cu2Te 2 ——BSF Cu2Te
0.805 - T T T T T T T T T 8 T T T T T T T T T
0 05 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5
Thickness(um) Thickness(um)
90
85
R 80 — —t—o—e
L7 i
- === NO BSF =—o—NO BSF
70 ——
65 BSF CUZTe 5 T T T T T T T B|SF C:‘IZTe
ac 1 1c > oe 2 2c 4 4 0 05 1 15 2 25 3 35 4 45 5
0 05 1 15 Tizcknzéss(u?n) 35 4 45 5 Thickness(um)
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