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ABSTRACT

The simulation program SCAPS-1D, which is a one-dimensional solar cell
capacity simulation program designed in the Department of Electronics and
Information Systems at the University of Gent in Belgium, was used to simulate
the solar cell adopted in this research. The starting point for the research was based
on the design of the solar cell (CdTe/CdS:0/Zn,Sn0,).The Thickness of the
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absorption layer, made of cadmium telluride (P-CdTe), was (0.5 um), and the
thickness of the window layer, made of zinc stanite n-Zn,SnOy, was (0.05 pm). An
insulating layer (buffer layer) of oxidized cadmium sulfide (n-CdS:0) with a
thickness of( 0.25 um). Was inserted between these two layers. The purpose of
adding this layer is that it prevents the process of forward contact or forward
leakage of minority carriers (gaps), and this leakage is undesirable. It is due to the
formation of an insulating layer that is chemically active at all operating
temperatures ranging between (270K-330K).The highest conversion efficiency was
obtained (n = 18.82 %), with other solar cell information such as open circuit
voltage (Vo = 0.863 V), short circuit current (Js = 25.63 mA/cm?), and fill factor
(FF =85.06 7).

Keywords: Solar cell (CdTe/CdS:0/Zn,Sn0,), simulation program. SCAPS-1D
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C\Users\pc\Desktopl,
awadhFainal.def
last saved: 21-6-2022 at 23:5:52

Remarks (edit here)

SCAPS 33.07 ELIS-UGent Version scaps3307 exe, dated *3-*8-*104, *1:*4*0 Problem det ]
last saved by SCAPS: 21-06-2022 at 23:05:52 new

Problem definition file distributed with SCAPS2.9, June 2010 cancel -

Definition file for a reference pin a-5iH solar cell
Rougly based upon R.E.| Schropp and M. Zeman, Amerphous and microcrystalline silico

1 | JJ
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Properties p-CdTe | n-CdS:O | n-Zn,SNO,
Thickness ( pm) 0.5 0.025 5x 107
Band gap (eV) 1.45 2.8 3.35
electron affinity (eV) 4.28 4.5 4.5
Dielectric permittivity(relative) 9.8 1 9
CB effective density of states (1/cm®) | 7.5x10"7 | 2:2x107 | 22108
VB effective density of states (L/cm®) | 1.8x10° | 1.8x107 | 1.8x 10"
electron thermal velocity (cm/s) 1x10’ 1x10’ 1x107
hole thermal velocity (cm/s) 1x10’ 1x10’ 1x10’
electron mobility (cm2/Vs) 500 100 32
hole mobility (cm?/Vs) 60 25 3
shallo;/v uniform donor density ND 0 1x10Y 1x10Y
(1/em?)
shallo;/v uniform acceptor density NA 1%10% 0 0
(1/ecm®)
Defect type Acceptor Donor Donor

Fpwal) 2120 SLaal i) o) cilalaa (2) J gtad)

Parameters n-CdS/p-CdTe
Defect type Neutral
Capture Cross Section 1x107%
Electrons (cm?)
Capture Cross Section 1x107%
Hole (cm®)
Nt (1/cm®) 1x 108
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