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Studingthe effect of changing the thickness of the absorbent layer
efficiency on the solar College CaTe/CdsSCAPS-1D Using TheZn2Sno4
Simulation Software
Awad Khudair Mahmoud
Ministry of Education /Directorate General of Ninevehrife/ Department of
Supervisory
wwd1876@gmail.com

Abstract:

SCAPS-1D, a one-dimensional solar cell capacitance simulation
software developed at the Department of Electronics and Information
Systems at Ghent University in Belgium, was used to simulate the solar cell
used in this research. The starting point was to rely on the traditional solar
cell design.It consists of three layers: the Absorber Layer made of Cadmium
Telluride (CdTe).And the window layer made of zinc stannate (Zn2Sn0O4).
And the buffer layer made of oxygenated cadmium sulfide (CdS:0).
resulting in the solar cell. {CdTe/CdS:O / Zn2SnO4}. The thickness of the
absorption layer was changed from (0.1-2.8) um with an increase of (0.3um)
and the best thickness of the absorption layer (Absorber Layer.p-CdTe) was
(2.2um). The thickness of the window layer (n-Zn2SNO4) is (0.05 pm). A
buffer layer (n-CdS:O) with a thickness of (0.025 um) was inserted. This
layer is useful in that it prevents the forward contact process or forward
leakage for minority carriers (holes). This leakage is undesirable due to the
formation of an insulating and chemically active layer. Operating
temperatures: 300K. The highest conversion efficiency was obtained
(n1=21.96%) with the rest of the solar cell parameters (V,.=0.8888(V),
(FF=85.0363%), (J-=29.0658 mA/cm?).

While increasing the thickness of the absorbing layer naturally enhances the
solar cell's efficiency, this increase raises the cell's financial cost and results
in a layer that is hundreds of times thicker than the cell's other layers.

oY



g ,
- £ - Print -ISSN 2306-5249
J O B E ; ). Al ?JM‘ Alae Online-ISSN 2791-3279
~ Journal of BasiCc Sclence — ases gul sl

LAYV EEA/ AT YN

&

Qﬁ?ﬁ

\

_/

Keywords: Solar cell (CdTe / CdS:O /Zn,SnQ,4), simulation program
(SCAPS-1D)
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130N ALl (e (Vo) dngidall syilall daled il (S
KT 1
Voe=—INn-241  oeeienee e i(8)
qQ I

O San L 48K, dnlgh  adly 8gmdll 8538 (o daall Jias Fill Factor ;) ele Wl
13] dpwadd) 0800 salgs

:A0Y) A e Al Kag

Vinlm
T . (9)
OC *ScC
Al 320 (e 520 ghal) (gguadl) 50l Aestl) s EFFICINCY dacsadd) A8l 505
A0 A e Lol Kas Lgule ALl 5,50 )

FF =

_ OutPut Power(Pyy) « 100% 10
= TPt Power(P,,) 0. (10)
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illuminated from :

Layers right
& left

left contact (back) |
CdTe Interfaces
CdTe / CdS:O
CdS:0
Zn2Sn04

add layer

I S

right contact (front) |

=

left contact

T

current reference as a:
consumer
generator

Invert the structure:

All grading data: Save ] Show ] Graph View ]

Problem file

C:\Users\pc\Desktop\
awadhFainal def
last saved: 21-6-2022 at 235:52

Remarks (edit here)

SCAPS 3.3.07 ELIS-UGent Version scaps3307 exe, dated *3-"8-*104, *1*4*0 Problem detd
last saved by SCAPS: 21-06-2022 at 23:05:52

Problem definition file distributed with SCAPS2.9, June 2010

Definition file for a reference pin a-SiH solar cell.
Rougly based upon R.El. Schropp and M. Zeman, Amorphous and microcrystalline silico

| 1 -

new

__cancel ]
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Gocadll ) cladal Ll clabeall (V) Jgaad)

Properties p-CdTe | n-CdS:O | n-Zn,SNO,
Thickness ( um) .0 0.025 0.05
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
18
CB effective density of states (L/cm®) | 7.5x10" | 2.2X10 2.2 x 10"
19
VB effective density of states (L/cm®) | 1.8x10*° | 1.8x10 1.8 x 10"
7
electron thermal velocity (cm/s) 1x10’ 1x10 1x10’
7
hole thermal velocity (cm/s) 1x10’ 1x10 1x10’
electron mobility (cm#/Vs) 500 100 32
hole mobility (cm2/Vs) 60 25 3
i i 17
igfcl:ﬁ;/)v uniform donor density ND 0 1x10 1x10%
shallo;/v uniform acceptor density NA 1x10% 0 0
(1/cm®)
Defect type Acceptor | Donor Donor

[16-15-14] Lowel) 22 518l ) mlaidd) cilales (Y) Jg2ad)

Parameters n-CdS/p-CdTe
Defect type Neutral
Capture Cross Section 1x 10715
Electrons (cm?)
Capture Cross Section 1x107%
Hole (cm®)
Nt (1/cm®) 1x 10*8
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dowadd) LAY clalea o CdTe (alaia)) dik dlaw pad il

s S CdTe/CdS:0/Zn SN0 ik EDE (e d3sSall dpnadl) Al Conity 2ay
Glow Gl ae (4.7 M) alaie 53L3 (2.8 pm) & (0.1 pm) (e pabaial) dah dlow
(0.025 pm) x:e CdS:O aplall dakll clawy (0.05 pm) e Zn,SNO, 3L Azl
oabaial) dghal dlaw Juadl o Jsaall adgaall & LS (9] ddall Cilalea caig
2.2) el vie 05<5 mitull Jemdl o) g 05 Lo o) laaie dal) 5.US o< CdTe
P AR Y (TT)y

.{V0c=0.8846 V,Jsc=28.9791 mA/cm? FF=84.7004 %,n=21.71 %}
AN sl Ao 138 S0 ol 5 e Sl (8 (aliaie}) dida dlas 3aly ) (8 Ly jaind 1)

dadall e ) WS 13 550 sabaBV) 20 yall saie (5585 sdll aall I A lal AL
e e oS daadl) LAY 8 Jaat 8y5ems G AY) Glidal) dla (o 15 5S¢ S Lall)
aly Ak
AV Baedl) Al Clabea o palaial] diad clavs yuas duhay 138 Uiay 6 Lidd
coipgile 13 Algiag sus il o3 CilSei(Y) Ay Jsaall 8 daase LS gl culs,
Uiy dedie (3 dayaall Al iluhl) 8 dsmally il (9AY) il
coabaia¥) dauds dloc Al duaadl) LA ilalaa (¥)J gaad)

Thickness(um) | Voc(V) Jsc(mA/cmz) FF % Eta %
) LAENY Y.evy AT.Y4 00 a.veNe
L8 ALY Ye.vyay Ao.evYyy \V.AEEE
LV ATV E Yv.yyay ANeE. €€V E Y9.4Y¢A
\ LAVYYY YA.Yoo¢ Ae.vYVS YoV QY
).y AV YA TEANE Ae. v AV Yy
A L AVAR YAAYYA Ae.Yody Yy v
V.4 CAAYY YA 1 ANELEAYA YV.e0
Y.y CAANER YA.4VAa) Ae.Vaoot Yy.vy
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