Research Center for Photovoltaics

PV

MAPDI; Perovskite Solar Cells Fabricated by Low-Temperature

Reaction of lodine (I,) with MAI and Pb Layered Films
S. Kazaoui (AH94 HA)

National Institute of Advanced Industrial Science and Technology (AIST), Research Center for Photovoltaics

Introduction

The demand for new methods to reduce the manufacturing cost and to increase the
efficiency has triggered our interest to study the Perovskite absorbers layers and solar
cells fabricated by a novel “reactive polyiodide melt” (RPM) method, which was
jointly developed by an international team including AIST/CEREBA and MSU/EPFL.

Goals

We will describe the “reactive polyiodide melt” (RPM) method and characterize the
absorber layers fabricated by this method.
We will fabricate and characterize Perovskite solar cells.

We will demonstrate that this method is suitable for the fabrication of large area PVs.

Concept and Method
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1) Pb and MAI stacked films in stoichiometry ratio were deposited sequentially by vacuum
(we are already investigating die-coating. dip-coating. spray... on glass. PET substrate ...).
2) Controlled iodization of MAL to form MAI; in-situ, which directly converts Pb into MAPbI;
> fast and complete reaction, which lead to uniform, large grains, pin-holes free films
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In-situ XRD measurements during conversion of the PhMAI stoichiometric bilayer into MAPHI, perovskite il
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MAPDbIz and (Cs,FA,MA)PbIl; perovskite PVs
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Characterization. of the solar cell devices with MAPbI; absorber layers fabricated by the RP-MAGIC method.
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Characterization of planar solar cell devices based on triple-cation CsgeMAg2FAq <Pl perovskite absorber layer.

05

mnwnmes ] EREHTRATRR

Pl M(SP)/MAPO U 5 NGTAD L TP

Lo Yl B o0

206mAcm?

57 o us
Volage!

mee g

(A cm)

‘main

o5 W0 a0 700
v Wavelength (nm)

o2

5% o6 08
Volage (V)

Characterization of relatively large area P4 planar 35x7=245mm” solar cell based on MAPbI, absorber
Scaling up from 2x2=4 mm’ to 35x7=245mm’ solar cell, the efficiency drop only by 3%, because

Iy FF decreases and series resistanceincreases.

Next step: Fabrication of mini-modules.
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Distribution of performance parameters for planar (P1, P2, P3) and mesoscopi M2) solar cell devices with MAPb; (P1,
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MAPDI hybrid perovskite film fabricated by the RP-MAGIC method on glass and PET substrate.
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Time evolution of J-V parameters of the best performing CsysMAg2FAq sPbls and MAPBI; solar cells. The devices were kept at
bias voltage between the IV scans. All measwements were conducted in a Na-filed glove-box under constant

Next taskis

the fabrication of large area and mini-module PV's,
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ML P2, M2) and Csq0MAqFAq72Pbly (B3) absorber layers. Solar cells’ area is 2x2=4 mm® imiated AN 56 dght (Newpon LOH.7920) without temperate. conrol
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The originality of our novel “reactive polyiodide melts” method :
&ceresn

@ Near room temperature (25~60 °C), solvent-free and adduct-free formation of perovskite
films exhibiting excellent quality over large areas.

@ Applicability to the fabrication of MAPbL, and Cs, ,sMA,,F.
with various compositions in a highly controllable manner.

0.75Pbl; perovskite thin films

@ Solar cells with reverse scan power conversion efficiencies of 16.12 % (planar MAPbI,),
17.18 % (mesoscopic MAPbI,), 16.89 % (planar Cs, jsMA,,FA, ,sPbl;) in the standard n-i-p
FTO/c(m)-TiO,/Perovskite/Spiro-OMeTAD/Au architectures can be fabricated.

@ The scalability of this novel approach by producing uniform MAPbI, films on large 100 cm?
glass/FTO and flexible 600 cm?> PET/ITO substrates.
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