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Stability investigation on perovskite solar cells: from materials to
the device

Prof. Qingbo Meng

Beijing Key Laboratory for New Energy Materials & Devices, Key Laboratory for Renewable
Energy (CAS), Beijing National Laboratory for Condensed Matter Physics, Institute of Physics,
Chinese Academy of Sciences (CAS), Beijing 100190, China

Email:gbmeng@iphy.ac.cn

Recently, perovskitbased solar cell§PSCs) has attracted worldwide interest due to their
dramatic increase in the power conversion efficiency (PCE) in short five gearsntly, over 22%
certified PCE has already been achieved, however, stability issue is still a big problem for its future
development.Aiming at thsissue, some representative works have been carried out in oyralad
21% PCE has been achiey&d4]. An electrically modulated transient photocurrent technology has
been developedind used to investigate the slow charge and electric field response inside3@e
The intrinsic hysteresis behavibas been investigated and was reveal®dthe ion migratio in the
perovskite absorber drifted by multiple electric fields derived from heterojunction depletion charge,
external modulation and the ion charge itselfl[12] Furthermore,Polystyrene (PS) is introduced to
stabilize the perovskite component, graiasd microstructures by formingScapped perovskite
grains. It is found that the PS coverage has significant advantages in suppressing the corgssnent
and phase separation, obstructing moisture corrosion and promoting crystdiesaihg of perovskite
films[14]. In this contribution,stability investigation on materials and the devices &CBwill be
presented
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What are the limitations in disordered organic solar cells; insights from
photophysics and optoelectronics

Safa Shoaee

Optoelectronics of Organic Semiconductdnstitut fur Physik und Astronomie, Universitat Potsdd476
PotsdamGolm

Abstract¢ Despie the myriad of organidonor:acceptor materials, only few systems have emerged

in the life of organic solar cells to exhibit considerable reduced bimolecular recombifdtiaith

respect to the random encounter rate given by the Langevin equation. Monte Carlo simulations have
revealed that the rate constant of the formation of electrbnle bound states depends on the
random encounter of opposite charges and is nearly giwethb Langevin equation for the domain

sizes relevant to efficient bulk heterojunction systems. Herein we explain the reduced bimolecular
recombination by solving kinetic rate equations for a BHJ system with realistic rates. We demonstrate
that both singl¢® and triplet' CT states can act as loss channels and suppression of both of the parallel
loss channels can be achieved through increasing the dissociation rate of the charge transfer states; a
crucial requirement to achieve a high charge carrier extoscgfficiency.

1) Armin et al, Adv. Mater. Energy 2017 in press
2) Armin et al Adv. EnergMater. 2016 6, 1600939
3) Burke et alAdv. Enggy Mater. 2015 5, 1500123
4) Rao,Nature2013 500, 435439
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Effect of Annealing Temperature on Morphology Evolution of CHsNH3Pbl3
Pervoskite Deposited by Hot Casting Technique on ADz Scaffold

Naser Jahanbakhshi ZadeMahmoud Borhani Zarandj Mohammad Reza Nateghand Ali Hatef

yazd University, Department Blfiysics
2Azad Islamic University of Yazd, DepartmenCloémistry
SComputational Physics Department of Computer Science and Mathemidiissing University

Weinvestigatedhe morphologyevolutionof CHsNHsPbk perovskite layein correlation with
the annealingemperature and speed of thgin coating device fohot casting deposition
technique In hot casting deposition techniquey increasing thennealingtemperature of
substrate, morphology of perovskite layer turns from brantdtue leafshapesBy increasing
substrate temperatufeom 140 °C to I5°C, branch shapmorphsareconverted to lotus leaf
shapesand perovskite layer is formed by islands that stick together wiste a high
compression coefficienand surface coverag@-igure 1) In this method, for low speed
depositionthe presence of solvents (DMF and DMSO) on the perovskite layer leadsller sm
islands than those prepared by higher splgabsitionIn hot casting techniques a result of
an increase of temperature from 140 °C, the morphology of perovskite layer turns from the
branch to lotus ledike island shapes. In fact, the crystalline growth of \loémer-Weber
growthmethod starts from this temperature and brastelped crystals completely disappear.

Fig. 1. Top view SEM images showing the change in morphology of perovskite layer created by hot casting
technique.
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https://arxiv.org/abs/1709.03552












































































































http://www.nrel.gov/ncpv/








































