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Photomechanically accelerated degradation of perovskite
solar cells

Unaerstanding the onain of intrinsic instabity for metal
halide perovskites is indispensable for their advancement

in opto-clectronic apphcations. This paper investigates

the impact of photomechanical effect on the stability of
PSCs. and cemonstrates & photornechanically accelerated
degrodation mecharism of perovskite thin films. This study
shows that the physical separation of each perovskite grains
UL sOft pOlymer can crsurnvent tha photomachanical
damage, and attain T97 of 1000 h under cortinuous
cne-sun lumination at 55 *C in solar cell devices,
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Photomechanically accelerated degradation of
perovskite solar cellst

Haonan Wang.* Qing Li.* Yan Zhu,® Xinyuan Sui, @ ? Xmtian Fan.© Miaoyu Lin?
Yifeng Shi" Yichu Zheng.” Haiyang Yuan. ®" Yu Zhou® Haibao Jin *"
Hua Gui Yang. @ Yu Hou @** and Shuang Yang @ *~

Undersianding the ongn of intrnuc instabibty of metal halide perovskites 13 indipentable for the
advancement i opto-electronc applicatons.  Here, we feport a photomechamcally accelerated
OAgradation mechanitm of perovskite thin fims, N which the athice exparson deen by lighe
Hamenation Fag been fourd to govern the degradabion lonetcs, The dynarmec e ewol Uton ey
Alurrenstion causes crowding of the perovekite grams, leading 1o large local straing near the qrain
boundanes 1GR3l which therety faciilates delect formation and iodire component 1oty N the regon,
We thow that the physcal separation of each perowikite grain uting trans-polysoprens (TP could
criumvent photomechancal damage at the Gis. ¥hieang a T of 1000 h under contmuous cne-sun
dluminatbon at 55 °'C in solor cell dewces. Cur results emphasize the nontriatl rele of dynamic lattics
deformation in the decompotition of perovskite thin films and opeEn UD New posubiities 10 further
mprove the intrinic statality of solar cetis
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Introduction

T Ky Loborgtary for Ultrafine Materiats of Misitiry of Edusution, shamgha Metal halide pcm-\-'skites are regarded as the h:l.du'lg o
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ducters for next-gencration solid-state opto-clectronics, having
demonstrated unprecedented progress with over 26% centified

* Shamghat Key Loboratory of Advanced Pobymenc Matenals, Frontiers Schonce efliciency in photovoltale devices,!* However, the widespread
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wd ""-‘T‘":“‘l'- ‘;“" C:‘::‘i:’;"”"ii‘;“r‘: ol AU unsatlsfactory long-term stability during operation under light
NI, Chion.. L Sl fllumination and thermal conditlons.” ™* Although progress
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has been made in recent years in stabilizing alternative com-

¥ Key Laberatary of Materials for Hiph-Power Laser, Shengha! Muifiufe of Oplics ponents, such as chargu transport lavers and electrodes in
ol Fang Mrvhamis, Chinesr Acodrmy of Scienirs, 3""‘“&;"’”3*"- Chine photevoltaic devices, the perovskite layer itself still suffers frum
SER0or of Mechatronis Engtaccring and Autamation, Shangha | > unsatisfactory intrinsic stability.'* V7 Before devising measures
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to enhance the photostability of perovskite solar cells {PsCs), It
Is crucial to understand the degradation mechanisms under
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