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Abstract :

This research tested several different materials for both the harmonized and reflective
layers of the perovskite solar cell CH3NH3SnI3/TiO2/TCO consisting of four layers with
the aim of obtaining higher solar cell efficiency using SCAPS-ID simulation software where
perovskite material was certified CH3NHSnI3) (as solar cell absorption layer with initial
thickness of (0.5 wm) and selected (TiO2) as a harmonious layer and with primary thickness
of (0.05 um) as well as selection (TCO) as a permeable layer with thickness of 0.5 um. The
shape of the solar cell was CH3NH3Snl3/TiO2/TCO. The solar cell output was as follows:
[Voc= 0.5 Volt, Jsc =26.78 mA/cm2, FF =82.09% ,n=18.7% ]

After changing the alignment layer, the best harmonious layer was selected (ZnO: Al)
and thickness of m) p (0.5 and finally the reflection layers were changed, and the best lay-
er was (CuO) with thickness of 0.01 um). The solar cell became as CuO/CH3NH3Snl3/
ZnO:Al/TCO and the perovskite solar cell output was (the final CH3NH3SnI3 as follows:

[Voc=1.07 volt, Jsc = 33.1 mA/cm2 , FF=80.35% , n= 28.6%]

\ Key Words: SCAPS-ID, Solar Cell, Perovskite, Alignment, Rear Reflection. y
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Symbol Zno |Zno;Al| V.O, | CdO ZnS
parameters .
(unit) [16] [17] [18] [19] [20]
Thickness W(um) 0.05 0.5 0.2 0.5 0.2
Band gap Eg(ev) 3.35 33 2.3 2.28 33
Electron affinity x(ev) 4.21 4.2 3.99 4.5 4.4
Dielectric permittivity € 9 9 4.28 5.3 10
CB effective density of states N (cm™) 2.2E18 | 3E18 | 2.2E18 | 2.2E18 | 1.8E18
VB effectiv density of states N (ecm?) 1.8E19 | 1.8E19 | 1.8E19 | 1.8E19 | 1.8E19
Electron thermal velocity \A (?) 1E7 1E7 1E7 1E7 1E7
Hole thermal velocity v, (ﬂ) 1E7 1E7 1E7 1E7 1E7
5
cm2
Electron mobility n( _ ) 25 100 1.26 | 1.46E2 | 100
Hole mobility ", (%) 100 30 34.5 39.5 25
Shallow uniform donor density N, (6;3) 1E18 | 5E19 | 1E22 | 1E22 1E22
Shallow uniform accepter 1
, N, (—) 0 0 0 0 0
density
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arameters Symbol TA CTe SnS Si MoS | CuO
P unit) | [14] | [15] | 121 | @31 | @31 | [
Thickness W(um) 2 2 2 2 2 0.01
Band gap Eg(ev) 0.6 1.18 1.25 1.12 1.06 2.1
Electron affinity x(ev) 4 4.2 4.2 4.05 4.37 3.2
Dielectric permittivity € 20 10 10 11.9 13.6 7.11
CB effective density | 0 13) | 75817 | 7.8E17 | 2.2E18 | 2.8E19 | 22E18 | 2.2E20
of states ¢
VB effectivdensity | 0 5) | 15819 | 1.6E19 | 1.8E19 | 2.6E19 | 1.8E19 | 5.5E19
of states v
Electron thermal velocity | V_ (?) 1E7 1E7 1E7 1E7 1E7 1E7
Hole thermal velocity v, (?) 1E7 1E7 1E7 1E7 1E7 1E7
2
Electron mobility n(55)| 500 | 500 | 25 | 1450 | 100 | 3.4
cnl12
Hole mobility m,(5o)| 210 | 100 | 100 | 500 | 25 3.4
i 1
Shallow unlff)rm ( ) 0 0 0 0 0 0
donor density P em3
i 1
Shallow uniform (—) 1E5 | 1E5 | 1E5 | 1E5 | 1E5 | 1E18
accepter density Aem3
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