Jeasal daals
Al glall A ) Al

Awad) 4080 1) o Al cilide s 81 Ay
SCAPS-1D 5\slaall galiyy aladiuly CdTe

s
ac L) Ay

Lb_“"J AAAi =3 Jﬁﬁ\

22021 2 1443



Ladal)

eI 5 Ll culd Aatl) 408N J<n € s Al oda (e (Y] Al

a4k Back Surface Filed Layer Al bl 3 ) clids ued (e 43 584l)
iylall dadkll s Window  Layer sxilll 4slll 5 Absorber Layer jaloaicy!
¢(Transparent Conductive Oxides aledll Jaa gall 28 j dal  Buffer Layer
AGL Laaly chaneadl) L0l it (e A OS1 Sl (e 330 s lpasans o il
Lo JSLa 38lae 3ph oo Slld & cdlle dpaadl) I8 50 LS (465 ladie 3l JiaY)
assadl&ll HLaal &5 Aol 8 SCAPS-1D slal) galipll alaainly 435S0l Lpanedil
zS5al) o gaalSll 2 S Lis) o5 cAbsorber Layer paliaial 488 CdTe alysls
oabaaia¥) Al (i) ey il Jaa ol Window  Layer 534l 4.8 CdS:O
Jromsal) 23] AL FTO ol abad) vl 20 &) Lsdl o5 laasy «CdTe
i A 8lS Zn,Sn0y sl cusli w il ) o5 ey e «TCO cali )
Ak s CupTe (ulaall ylyelss HLod) o3 Tpaly cawedl) L ) Buffer Layer
sda (pe Al Alsjall LApweadl) A0AN 8 Back Surface Filed Layer Alal) ~laud)

Al ol i e @y el A el ol Sl o iy sy Al

Open (Vo) aagidall 55303 il sy dbicial) fpwadll 30a)) cilalae o 3l i)
Juwles Short Circuit Current (Jgc) il 3)3la Lo 446S Circuit  Voltage
0S8 Al el cuyin o5 (Efficiency(n) 4ulall 3., Fill Factor (FF) s Ll
O A0S0l Apall p2a o sadial)l 4080 JSa e Juad Adall s Wi e laaie
Cu,Te = 1pm, CdTe = 0.25 um, FTO = 0.1 um, Al Al 5 il
Auhall oda (pe A4 Adayall .ZnpSnO4 = 0.050 um, CdS:0 = 0.025 pm

2oL Ll aags 32l A8kl ey e Buffer Layer ddda dilas) 5l duln o
&) (0.1 pm) (re CdS:O 333l daall elals Jol6 o5 3 p2dll gkl elals JilE e
O 235 las aleY) puil) L Jilis e Jaas a3l BL &dida dila) a2y (0.025 pm)
Lida Joxi cpabaia¥) 46k ol e BSF digda clals il dulp 2 WS o i) 56 S



cpabaial) Aahl Bl e ae dpsadl] 180 50 US (pueat e BSF alal) wdad)
& (1.5 pm) e pabiaia¥) dada clals W & ageds ) 4dal) ) BSF dauda dél)
Cre Analyll sl (26.33%) () (19.11%) (e 1 3dad) 30 W )y WS (0.25 pum)
sl el of angs CupTe il mlasd) Al 48Ual) 55 50 duhs & Gl s2a
(26.48%) e LS Juzadl (s .(1.18 €V) dila byad cuilS Ladie ciliasial (26.33%)
Al 3508 Loy ¢(1.65 eV) CdTe (alaia¥) dsal ddlal) 358 CuilS Larie g
Gilasia Gyl Galaie) didal 48Ul 55a8 (e J3 cuilS Laaie CdS:O 3384 4l
sadiaall Adall gyhall da )y 50 Auhy & Auhall o3s (e Fusaldl) Alajall L Apedl] 440
shal die phall cilays 32l ae (ailin ) s WS (o any 3 Apedll 30A) Gldea e
Db (e 25 BSF 48ua &ls) o) aag (BSF ddik d8la) 2y 5 i 430 o)) 45k
eallad) Gebiall e iy se Lyl Cida ity ot Ayl Jadie a3l
Al 5 (1 MHz) 22y3lly ¢(300 K) 485al) 5))a daps aie 3)hall da)s 5 «(AM 1.5)
Shunt (Rgy) )53l 4esléa 5 Series Resistance (Rg) (sl 4 lia RS «(0V)

e gl a Al o Hlie) e Lglied &y ol Resistance



Abstract

The first phase of this study, namely the installation of the solar cell
structure with higher efficiency consisting of five layers (Back Surface
Filed Layer, Absorber Layer, Window Layer, Buffer Layer, and
Transparent Conductive Oxides) was designed after testing several
materials for each layer, and then choose the optimum layers at which the
solar cell efficiency is high, this was done by using the simulation
programed SCAPS-1D. In the beginning was chosen cadmium telluride
as Absorption Layer CdTe, then select oxygenated cadmium sulfide
CdS:O as Window Layer, which represents the most appropriate partner
for the Absorption Layer CdTe, One more step testing the Transparent
Conductive Oxides (TCO), and select FTO the best TCO Layer, Zn,SnO,
was added as Buffer Layer, finally Copper telluride Cu,Te was selected
as the Back Surface Filed Layer in the solar cell. The second phase of this
study, after installing the layers of the solar cell. The effect of the
thickness of selected layers on the electrical properties curve (I-V)
represented by the opening circuit voltage (V,.), the short circuit current
density (Js.), Fill Factor (FF) and cell efficiency (1) were studied.
Fixation of the thickness that have the highest cell efficiency, The
thickness with highest solar cell efficiency were fixed at following
parameters: Cu,Te=0.1um, CdTe = 0.25um, CdS:O= 0.025um,
Zn,Sn0,4=0.050pum, FTO = 0.1um.The third phase of this study the effect
of adding Buffer Layer on thickness of Window Layer, where reducing
the thickness of Window Layer (CdS:0O) from about 0.1 um to 0.025um,
after adding BSF layer, which reduces the forward leakage current and
increased the cell efficiency n. The effect of the thickness of BSF layer on
thickness of Absorption Layer has been studied, BSF improves the
efficiency of solar cell with the optimal thickness for the Absorption
Layer, by adding BSF layer which contributed to reducing the thickness
of Absorbent Layer from about (1.5um-0.25) um, also increased the cell
efficiency n from (19.11%) to (26.33%).The fourth phase of this study the
effect the energy gap of the back surface layer Cu,Te, it was found that
the highest efficiency (26.33%) when an energy gap (1.18 eV). It was
also found that the best efficiency (26.48%) when the energy gap of the
absorbing layer CdTe (1.65 eV), and the best efficiency (26.48%) was
found when the energy gap of the Absorbing Layer CdTe (1.65 eV), and
when the energy gap of Window Layer CdS:O was less than the energy
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gap of the Absorbing Layer, the output of the solar cell deteriorated. The
fifth phase of this study the effect of temperatures of solar cell depending
upon the electrical properties curve (I-V), it was found that the efficiency
decreasing with increasing temperatures, and when making a comparison
the solar cell performance before and after adding BSF layer, it was
found that the addition of the BSF layer increased the stabilization of
solar cell. All stages of the study were installed of the fixed the default
spectrum lighting on the international scale (AM 1.5),Temperature
installed at room temperature (300 K),and Frequency (1 MHz), Voltage
(0 V), the Series Resistance (R;) and and Shunt Resistance (Ryy) 1s not
activated on the grounds that the solar cell is perfect cell.
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