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Perovskite solar cell
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Clean Energy Demand Advantage of Perovskite

+ Energy crisis

+ Fossil fuel shortage
+ Climate change

+ Extreme weather

Solar Cell (PSCs):
+ Clean energy

+ High effciency

+ Low cost

+ Easy to fabricate

Beam energy: 8 kV
Sample to detector

Overall structure evolution and

solar cell parameters were

GISAXS features [3]:
+ No scattering/absorbtion by substrate
+ non destructive interaction

distance (SDD): 1477.5 mm

_ simultaneously obtained
Incident angle: 0.44

+ enhanced intensity due to grazing
Incidence geometry
HIL.,

Perovskite

Results

Structure of PSCs Perovskite [1,2]:

+ Transparent conductive  + Tunable bandgap

oxide + High electron/hole mobility
+ Electron transport layer  + Strong light-absorbtion

+ Active layer coefficient
+ Hole transport layer + High defect tolerance
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Increasing operation time
Solar cell Performance
+ V¢ Of reference and with additive
decrease 15% and 119%,
respectively
+ PCE of reference and with
additive decrease ~40% and ~20%,
respectively
+ with Csl as additive, PCE and V¢
show slow decay, whereas
reference shows fast decay under
humidity

Modification strategies

towards enabling high-

humidity processed
W 7 PSCs

high-humidity . —

We use cesium iodide as additive to further enhance the
moisture resistance

Sample Preparation I

In-operando GISAXS was
performed simultaneously to study
the structure change

+ relative stable crystal size in the
device without significant changes
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Perovskite Spin-coating
precursor

+ One-step spin-coating method
+ Chrolorobenze was used as anti-solvent

Au Summary & Outlook

Au Electrode Spiro-OMeTAD

Summary
Perovskite ® \We simultaneously probe the structure change with grazing incidence small-angle scattering(GISAXS) and solar cell
& performance during the device operation
e " ® With Csl additive, PCE and V. both show slow decay
ITO ® Relative stable crystal size in the device without significant changes

Outlook
ITO/ETL/Perovskite/HTL/ Real cross-section SEM > Further quantitative GISAXS analysis and also model fit will be performed
Au » Recombination kinetics will be studied by time-resolved photoluminescence
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