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‘N,MS, Energy Demand and Renewable Energy Potential
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PV-technology development
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J‘S, Halide perovskite: promising material %KRIS

Halide perovskite: promising for light harvesting ABX3
A- MA, FA, Cs,
CsPbX,, (1892)
B- Pb, Sn, Ge
X-ClI, Br, |
CH,NH,PbI, -
Dieter Weber in 1978

E,=1.55eV, a= 104-10° cm-1
Lo> 1u, E, < KT, bipolar carriers

2009: First perovskite solar cells;
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N",Ms’ Halide Perovskite Solar Cells: Startling Progress
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@ Perovskite Solar Cell: Limitation Issue
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29 Device Stability Issue
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Halide perovskite: Scientific issue SKRIS

Exploration on
» Material properties :
> Interface quality with the :

contact layer :

» Carrier dynamics
» lonic migration



Film crystallization
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2. PSCs: Impact of carrier transport layer SKRIS

Device stability
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3. PSCs: NiO,-surface treatments KRIS
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hﬁs, 4. PSCs: Passivation on top and bottom of the perovskite layer %—KRIS
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Pb-HaP: 5F-PHZ treated: Device trend
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@ 5F-PHZ treated: Effect on materials growth SKRIS

XRD results v 5F-PHZ additive: well coverage on the surface
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v Absorption spectra
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5F-PHZ treated: Opto-physical properties SKRIS
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PSCs-5F-PHZ: ToF-SIMS spectra
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KRIS

(G

6. PSCs-surface treatments: PhotoPhysics/DFT
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hﬁs, 7. PSCs- Surface passivation: device stability =KRIS
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5F-PHZ passivation in Pb-HaP

Report Summary

> Interface modulation with fluoroarene functional derivatives

» Form interfacial embedded 2D-layers

» Attenuate defect densities and suppress of ion migration

> PCE increase from 18% to > 22 % - with superior stability

Ceo derivatives
Tx _“¢5F-PHZ °“{{°
B Y O

o— /—o— Control \
ok —=—=sFpHz .\,
0.0 0.2 0.4 0.6 0.8 1.0 1.2
V(V)
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