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1. Structural Defects in solar cells

2. Perovskite solar cells

3. Widebandgap Perovskites



UNIVERSITY OF

SURREY

Part |: Thin Film PV

+

+

L + * +*
Mono silicon

. 4 * »

Wednesday, 17 January 2024 4



UNIVERSITY OF

SURREY

Silicon vs Thin Film
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PV Market
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Rise of Halide Polycrystalline Perovskites
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MAPbI Br,_, FAPbI;, CsPbl,...

High absorption, carrier
lifetime, direct bandgap,

“defect tolerant”
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Si/perovskite tandem solar cells >34% (Theoretical efficiency up to 45%)
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Wide bandgap phase segregation SURREY
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Widebandap Perovskite SURREY
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Microstructural Evaluation of Phase Instability
in Large Bandgap Metal Halide Perovskites

Dohyung Kim,” Jihoo Lim," Seungmin Lee," Arman Mahboubi Soufiani,* Eunyoung Choi,
Anton V. Ievlev, Nikolay Borodinov, Yongtao Liu, Olga S. Ovchinnikova, Mahshid Ahmadi, Sean Lim,

Pankaj Sharma, Jan Seidel, Jun Hong Noh,* and Jae Sung Yun*
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Effect of MABr incorporation SURREY
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Kelvin probe force microscopy
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Flat grains SURREY
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KPFM under illumination
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Nano-IR and HIMS-SIMS SURREY
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Multi-functional Surface Treatment against Imperfections and Halide
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A. Green', Arman M. Soufiani™, Xiaojing Hao'", Jae S. Yun*"
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Things Applications
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Daniel Chen, Martin Andrew Green, Jan Seidel, Sean Lim, Jincheol Kim, Xinchen Dai,
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IEJAPPLIED MATERIALS
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Adjusted Bulk and Interfacial Properties in Highly Stable
Semitransparent Perovskite Solar Cells Fabricated by
Thermocompression Bonding between Perovskite Layers

Hee-Yun Jung, Eun Sung Oh, Dong Jun Kim, Hongjae Shim, Wonjong Lee, Soon-Gil Yoon,
Jongchul Lim, Jae Sung Yun, Taek-Soo Kim, and Tae-Youl Yang*
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Part IIl: Stability

| Surface

Bulk

. a-FAPbI3 . 6-phase e OA* mAP* ol “Pbl2 a |,
(21" + 2h* = L,1)
(Pb** + 2~ — PbP)

Carriers need to be extracted fast to avoid interfacial recombination!
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Salts on Two-Dimensional Perovskite Layer Formation and
Stability Enhancement of Perovskite Solar Cells

Eunyoung Choi, Jin-Won Lee, Miguel Anaya, Alessandro Mirabelli, Hongjae Shim,
Joseph Strzalka, Jongchul Lim, Siwon Yun, Milos Dubajic, Jihoo Lim, Jan Seidel,
Raphael Edem Agbenyeke, Chang Gyoun Kim, Nam Joong Jeon,

Arman Mahboubi Soufiani,* Helen Hejin Park,* and Jae Sung Yun*
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Enhancing Stability and Efficiency of Perovskite Solar Cells
with a Bilayer Hole Transporting Layer of Nickel
Phthalocyanine and Poly(3-Hexylthiophene)

Hyeonwoo Kim, Do Yoon Lee, Jihoo Lim, Jongbeom Kim, Jaewang Park, Jan Seidel,
Jae Sung Yun, and Sang Il Seok*
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