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Abstract

In the few past years, Solar cells based on Cu,ZnSnS, (CZTS) are very promising thin-film solar cells
due to their appropriate absorption coefficient and optical band gap, low-cost, non-radioactive and
environmental friendly behavior. However, CZTS devices show poor efficiency and identifying
deficiencies and making improvements is necessary. In the present study, various anti-reflection
coatings at the top surface of the solar cell were proposed. Minimization of the reflectance is carried
out to optimize the thickness of ARC layers using Lumerical software. The density of the short-circuit
photocurrent increases from 18.4 mA.cm for solar cells without an antireflection coating to 36
mA.cm2 for those with MgF, layer coating.
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Figure (1): Reflection of light from three different layers
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AY)



@l e~ b odlidllane e —odljun loz = ) s Lo e Slaidg (655,540 (o) 2

ol 00 gy 2Eiulos] jabods a5 (F) JSi jlislu 5l oo (g5lwacds bt Como 3l luebl 5 (riw,Liel [ glaiods
4 ZN0 5 ;iogil YO+ Cuolbes 4y (18 b oot o0V oS 0300 ITO Y G Jols Jlsbos ol [VA] ales S ool
il mge e 90 bl Wb 4 Gl 99,00 A e Jsbe ;0 HTCO glsie 4y a8 ool yiogili Fr culies
3590 B il g adl oYL (6 le BB sl g S ol 3 1) Gl ¥ 4y S5 565 oy sl sl 0550 cudlads
Y ol 5l aaagled pald 1) o3l 51 (e (Teglie BN (y0y (25 ey oud adss Ggisd b Jl gl 5l
=0 Jos CZTS 5 TCO sloay o 8L s lsicds 5 canl N g3 51 SUloypus a5 0l 1,3 gl 00 Cusles 45 Cds
oY aS oyl 13 V0 - Culrs a4 CZTS Qi g s 090 o0 (s0udy05 Jobu g o Slae o Y pl LaiS
Sl oY U 5 ol i (55,1 S Slls &Y () ool P 33 31 Blanyos (o655 5 st Jsbor Jled 5 (ol
s 9 Mo 5 CZTS o STy Jds 4 MO/CZTS s 90y ;0 MOSK 0¥ S Vgane 00 co JoSis 1) PN Sigy
Oromb 5o V] cal atily CZTS sa¥ cubs g oy oo 4 ¥ (pl culbhs 0l oo JoSis ol ol
Jlast o)ls 18 aY s (g9, oot Cd e oausls S5b g iy Jlasl flsie 4 MO (g 0sil Qv e Y G ok Cond
Loz Sse a il polisp g il Y el (03,5 mer o] GRS 5 0yl sl i a5 il 5B Sty
5 el ol 50 9wl axils ol oy Cuoglie 5 camlin [I5 2l sty Jlasl a5 ol p3Y puzan ol (> )5
2 s iy (S S sl sl ol 88 (i psaiaalyn 5 o 0,8 Ol oDl bl polis 5 (55,55
39 ol a5 o (sloanlp 13 (Sl T o 85 85 e 00l gz 5 550 I3l & e ol i
Como LSl Gl GbL sy yaas adgl JLsle gilwas o S YL LLSle 0 a5 jebles .ol CZTS L JLasl
ol ooy Gl gilwand gy

G50 5 il gloalhs a4 i prd o e el G H5ws FDTD 38l 5 50 s 02 ot 51 (2
S5 ol 8,3 s o Lol (BB san e bl slass b gl ogs cewyo 3l pliebl (sl 06h 0 gl y0e
T Job b (6,9 S8 ate o etend (nl )3 B wleS iy gileand loj il i gangie LU slaw 4z e
G sl i el oas ools ylid () JSi j0 a5 jebylen .8 )T 18y Ll o Sgas Oygods el VYoo LY
20,5 Ol JolS jsbay o3 b o Jleel luod MlS & jqoas Y sliwly 10 5 (slo,90 & yamods X sliwly jo

5 05550 S oy i 5 039551 (alirge o551 I e SleSlbl 4 s DeviCe Jyslo s s slya iy 1
oz oy mSU b wyos dlge (40,5 05l 5l G el ool 30 (V) Jgaz jo o alyl cpl polie .cosl olgo ... g 02>
S 4 0yi> 95 wlgi £ eetS os )y Jgsle (ul 50 1, FDTD Jgjle (29,5 la s o igd iy po5 (S
=y L) 5ol S8z losai sy Jlesl b (lsi oo o1 3l ookl L 0gd oo Jsile cnl 0y o Sl & 5L s s
e 5 0 b g S5 DAL (g5 el 5 s3lertin 51 ool lagad ais sn o5 (P) S5 45 j5bisled 2,5

RESE- N

IT0 —&

MoSx

Mo

03lw CZTS (o yo3 Jobuws Sailowid :(F) S
Figure (4): Schematic of simple CZTS solar cells
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Figure (9): J-V curve of CZTS solar cells with and without anti-reflective layer

Table (2): Photovoltaic characteristics of CZTS solar cells with and without different anti-reflective layers
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Figure (10): External Quantum Efficiency (EQE) of CZTS solar cells with and without different anti-reflective layers
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