R (R 330
98 AEROSPACE SHANGHAI(CHINESE &. ENGLISH) 55 37 4 2020 4R 2

EFP3HT Z N EH E R E T ¥l CsPbIBr,
§5 5K KBHER

kO ARE, AL BB R HEAES
(1. F 357 Lok d - A P FTAEA 8] R = kB R3], Fif | T 810000;
2.®mEGTFHEKRF BETFFR,EH §%710071)

B E: AT Kbk 2EF Rkt ZRKME 0, P A8 EEEF RAK . FRAZBE20eV
# CsPbIBr, R L4564k 5 KA B A 2 &2 R 11 %, L AW X B, Ba, KA >HAMEFELT REHEY
B A CsPbIBr, 45 4k & K 8 b, AR 69 T 36 o JE Aw 3 70 B F 2 FR B & R 42 09 £ R B . A #4449 3-
THARES (PSHT) = R4 & 2 A T CsPbIBr, 454k 7 KFaw i 23 7T RAE LR R ETHARTHE, R TR
RFEAS, FATHEAREE RARTFHREFEZTHELEGRIT,FF T CsPbIBr, 454k 5 K A ¥ i 09 H R
F B fe g RS2, B — AT E L,

KGR 454K 5 KM Wk CsPhIBr, 8 ; PSHT & X4 & B0AF iz

RESES: TN4  XEEEH: A DOI: 10.19328/j.cnki.1006-1630.2020.02.013

Efficient Carbon-Based Inorganic CsPbIBr, Perovskite Solar Cells with
P3HT Hole Transport Layers

7ZHANG Min', HE Fengqinl'z, WANG Dongdongl, YANG Chao',
FAN Gang’, CHEN Dazheng’
(1.Photovoltaic Industry Technology Branch, Qinghai Huanghe Hydropower Development Co., Ltd., Xining
810000, Qinghai, China; 2.School of Microelectronics, Xidian University, Xi’an 710071, Shaanxi, China)

Abstract: Perovskite solar cells are the third generation solar cells having been developing rapidly in recent years,
among which there are inorganic CsPbIBr, perovskite solar cells. Inorganic CsPbIBr, perovskite solar cells have the
advantages of excellent thermal stability, low cost, and band gap over 2.0 eV, and their power conversion efficiency
has reached 11%, demonstrating a broad application prospect. At present, most related studies focused on carbon-
based CsPblIBr, perovskite solar cells without hole transport layers, and demonstrated that the relatively low open-
circuit voltage and fill factor are the main reasons for limiting the efficiency improvement. In this work, thepoly (3-
hexylthiophene) (P3HT) hole transport layers prepared by the solution method are applied to CsPbIBr, perovskite
solar cells. The results show that the built-in potential is increased, the carrier transport capability is improved, and the
carrier recombination is reduced. This method can be used to improve the open circuit voltage and fill factor of
CsPbIBr, perovskite solar cells, and enhance the power conversion efficiency. It enriches the carrier transport
mechanism and efficiency improvement approach of CsPbIBr, perovskite solar cells, and has certain popularization
significance.
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Schematic diagrams of inorganic CsPbIBr, perovskite solar cells
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Fig.2 Morphology and light absorption spectrum of CsPbIBr, perovskite film
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Tab.1 Photovoltaic parameters of CsPbIBr, perovskite
solar cells with and without P3HT hole transport
layers
LR PCE/% | FE/% | Vo/V | Jo/(mAsem™?)

S T 6.59 50.88 1.22 10.62
P3HT fi )2 ek | 8.31 58.55 1.24 11.47
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Fig.3 J-V curves for CsPbIBr, perovskite solar cells with and without P3HT hole transport layers
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Fig.4 Transient photocurrent and photovoltage curves for CsPbIBr, perovskite solar cells with and without P3HT hole

transport layers
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