oo 9 (Sl oy T o (Sl ye5 J ol

CULZNSNSs (53l (552 Syt &g (S35 J oo

ool ol olesi ¢ sloges ML TH L e sy SISl
u‘,\‘ ‘QM Sk:Aon) su)Lf oKisls ‘GLé 0aSLisls ‘g_BL.” Io;l; 9 ﬁij t5‘°"""“ ENR 09;\
Qlﬁl ‘CA,Z) ‘u)Lf ‘UM oLisls cs;é saSily sw (e og)fy
WILul e oy ey B 55,55 olSails «Siig iSUl cwikigeo 05,5 syt 5 (1 (500895 (655 (Slaniod duge T
motaghitalab@guilan.ac.ir
VEYNAYIYY t o o, VE YNV il o )6

ouuS>

okl Ly sl 0 35 ale (392 450 & (50 5 (ol Slod 53 bl ¢ Sl (6 pdpillanil Cllh L Sy mamate (sd 5t (sl sk drugs il lio
Sl oL il gl oo 5 51 5 &5 1 sl 18,5 )13 a5 050 D] Sy 55 lsie & SV LT Ly anle Blid gla iy plo b duglio [0 VS5

ST 0ya oaims Jlixl oole S lgie 4 CZTS @l 356 b gyl )b s sy Gudos ol 5 ol Sililggid (s ,9lid dnmgs (sly oots Jole 45 w0og y5ol3)
033 YL 4 e Jgbg gl P> o CZTS Oldgl cdale giluaige o )5 Rl ald ST g xSl onias Jlil 4Y 5 i pdyllas! gl Jslo ;o
0355 el Ve @3 o5l o 10 MOIML cdale ol ¥+ SoiS 59556 5 4/ MACM? obsS Jlasl by /A V5L e 5ty b /YIF (65,0 Jaos

2 Sl JU cuaglie sbml 4y e amti 50 4 wdlin )b ladals (S 53k el 5 0 SaallS gl & Loy sl (al e (Slssd o Slas

O3t b (65lwaz )LSs (sl T bl snimo yLis 45 030 )5 At Zgmnin (59, 2 Curlibgo by ol 3y Bllanil gl Jobo clulys ;0 00,5 oo ;500 slacdale b avslio
g daleS flg g Jeo BB aiedgn Sg 2SI

.CZTS o346 “_J'I):.é 0y c0ipd Jll oole « iy Bllasil 25\Kg s (goud o3 Jolo o oSy e (gaud o3 Jslo 150l 5519

Perovskite Textile Solar Cells Containing Cu2ZnSnSs
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Abstract

Current paper has been focused on development of perovskite textile solar cells with mechanical flexibility, low-temperature
manufacturing, and cost-effectiveness. Polyethylene terephthalate (PET) has become the substrate of choice compared to other
transparent plastic substrates like polyethylene naphthalate (PEN) because it is not only chemically stable but also much cheaper,
as an important factor for the photovoltaics (PV) technology development. Herein, spiro-OMeTAD was substituted with CZTS
nanoparticles for the first time as an inorganic hole transporting material in flexible perovskite solar cells based on SnO: electron
transport layer. Trough Optimization of CZTS concentration in IPA, the maximum PCE of 2.4% with open-circuit voltage (Voc)
of 0.87 V, short current (Jsc) of 9.1 mA/cm? and fill factor (FF) of 30.1% was achieved at a concentration of 15 mg/mL and particle
size of 10 nm. The enhanced PV performance of these cells is related to more efficient hole-extraction and reduced carrier
recombination, leading to less transport resistance of hole transport layer compared to other concentrations. Subsequently, the
flexible cells were successfully embedded on a textile substrate, indicating cells can be seamlessly integrated with portable and
wearable smart electronics.

Keywords: Perovskite textile solar cells, Flexible perovskite solar cells, Inorganic hole transport material, CZTS nanoparticles.
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