Performance of perovskite solar cells with field’s metal as G q‘
an alternative cathode P '"I

“SPIE.

GRUPO DE PROPIEDADES OPTICAS DE LA MATERIA

D. Montoya-Montoya'*, E. Pérez-Gutiérrez?, Wilson Bernal!, M.A. Meneses- Nava?, J.L. Maldonado?, M. Judith

Percino?, O. Barbosa-Garcial*

1 Research Group of Optical Properties of Materials (GPOM), Centro de Investigaciones en Optica A.C., Lomas del ,_( I ._,
Bosque 115, Ledn Gto., 37150, México. )
Unidad de Polimeros y Electrénica Orgdnica, Instituto de Ciencias, Benemérita Universidad Autonoma de Puebla, CENTRO DE INVESTIGACIONES
K / Val3-Ecocampus Valsequillo, Independencia O2 Sur 50, San Pedro Zacachimalpa, Puebla. Meéxico, México. K ENOFTICA, A.C /

In this work, the Field’s metal was studied as an alternative cathode in perovskite solar cells (PSC-FM) and their performance

was compared to reference cells with Ca/Ag cathodes (PSC-Ca/Ag). The structure of the solar cells was: glass/ITO/PEDOT:PSS/CH,;NH,Pbl,_
.Cl./PC,,.BM/Cathode. An analysis of the interface of the PC,,BM/cathode was made using SEM, AFM and LBIC. It was found that the
interface with FM showed defects such as “empty spaces” that would make a bad physical contact between both surfaces. However, the
photovoltaic performance of perovskite solar cells showed comparable efficiencies; for PSC-FM the PCE was 10.2% meanwhile for PSC-
Ca/Ag was 10.5%. Therefore it is shown that the eutectic mixture of Field’s metal is a good alternative cathode which does not require
special conditions to be deposited and it is not expensive to acquire.
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PSCs have been studied by research teams all over the world for their Films characterization
interesting properties such as low band gap, broad absorption spectrum and
the electronic properties of the active material. AFM
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Ossila Cathode Voc [V] Jsc[mA/cm?] FF PCE [%]
Ca/Ag 0.922 22.14 0.57 11.6(10.5+0.8)
FM  0.933 18.26  0.62 10.5(10.2+0.2)
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Glass-ITO The Fields metal as alternative cathode has been used in perovskite

a) Schematic representation of perovskite devices (b) masked and deposit of the FM

solar cells. We studied the PC,,BM/FM interface and its influence on
Y device performance. The morphological analysis showed several
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o A empty spaces” at the PC,,BM/FM interface. Despite this issue, the
FM . . .
45 ey PEDOTASS  peroskite  pcM performance for our devices with the FM was comparable with that for
devices with Ca/Ag common cathode used as reference. The PCE largest
2 4 e values were 10.5 and 11.6% respectively. The results showed that
Schematic energy level diagram of PSCs defects at the cathode interface are not determining charge transfer
process; even though the contact area in the interface is smaller, the
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interface is not so crucial for the overall devices performance. Also, FM
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