
Design and Fabrication of Perovskite Solar Cells
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HTM for Perovskite Solar Cells
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Sheet-shaped HTMs
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Quasi-planar Skeleton

Intermolecular Hydrogen Bonds 

Intramolecular B–N Coordination Bond

 Planar π-skeleton
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Photostable NIR DyesChromic Systems
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= π-stacks

2D Hydrogen Bond Networks

Transparent Electron-transporting Materials

分子集合解析研究領域の研究紹介
Molecular Aggregation Analysis Laboratory (Wakamiya Lab.)

π-core with multiple 
imide groups

Lead-based Perovskite Solar Cells and Modules

Tin-based Perovskite Solar Cells and Modules
: A site (MA+, FA+, Cs+,...)

: X site (I–, Br–, Cl–)

: B site (Pb2+, Sn2+)

ABX3-type perovskite

Methylammonium (MA+)

Formamidinium (FA+)

Device architecture Mechanism
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Purified SnI2 Precursor Materials
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Glass module
(8 x 8 cm)
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 High purity (>99.99%)

 High PCE (~21%)

 Good solubility 

Plastic film module
(18 x 10 cm)

Improved Reproducibility
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Large Area Applications

Development of Key Precursor Materials
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Conventional
~3% PCE

HAT + SVA
>7% PCE
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Hot Antisolvent
Treatment (HAT)

improved coverage

improved crystal uniformity 

Solvent Vapor
Annealing (SVA)

Improved Film Fabrication Methods

Nat. Commun. 2020, 11, 3008.

Sn4+-free Perovskite Fabrication Methods


