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Metal-Halide Perovskite f GMF

Unit Cell of Crystal Structure of
Metal-Halide Perovskite Metal-Halide Perovskite
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A: Organic Ammonium or Alkali Metal (Cs, Rb and K)
M: Metal (Pb, Sn)

X: Halide (I, Br, CI)



Perovskite as a Light Absorber
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v High absorption coefficient

v Long diffusion length

v High mobility of charge carriers




Limitation in 3D Perovskites
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v' Defects and trap states

- Non-radiative recombination

- Degradation of device efficiency
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M. K. Nazeeruddin et al., Nature Rev. Mater., 4, 4 (2019)
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v' Incorporation of 2D perovskite can lead to
passivation of defect and reduction of
density of trap states.
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Limitation in Organic HTMs

ome ome HTM Perovskite TiO,
spiro-MeOTAD - Zeal i BB aged HTM spiro-MeOTAD
replaced
weo~ )L I pome 4 e MAPDL | oy | MAPDL | ey | MAPBI,
Meo N . N < > oMe mp-TiO, mp-TiO, mp-TiO,
© © tﬁ/ FTO FTO FTO
OMe OMe ~25 ~25 < 25
Spiro-OMeTAD PTAA § 20¢ § 20¢ < 2¢
f; 15} -E 15} § 15}
€ s5f 5 5f T 5f
S 9% 05 1.0 S 9% 05 1.0 S 9% 05 10
Voltage (V) Voltage (V) Voltage (V)
v Pros N.-G. Park et al., ACS Appl. Mater. Interfaces, 9, 7148 (2017)
= Good solubility J. Seo et al., Adv. Sci., 6, 1900528 (2019)

Reasonably high hole mobility
Easy processability
Favourable energetic configuration

Cons

Necessary to use dopants to improve charge mobility
- Degradation of devices

Hygroscopic dopant

High cost

Complex multi-step synthesis and purification processes
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The dual role of the 2D perovskite

as an HTL and a passivation layer
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Absorbance (a. u.)
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» Characterization of 2D Perovskite

llluminated from film side llluminated from glass side
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» Film morphology of perovskites wlo 2DP HTL

» Study on chemical bonds (XPS)
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Intensity (a. u.)

2D Perovskite as an HTL for Solar Cells

» Orientation of 2DP Perovskite (GIXD)
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» Trap passivation and hole current (mobility)
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» Photovoltaic characteristics
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Conclusion
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2D perovskite can function as an effective HTL and also a passivating layer.
The random orientation of the 2DP HTL can facilitate hole transport.

The 2DP HTL significantly increased PCE and extended the operational lifetime.

To be submitted
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