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Semitransparent Perovskite Solar Cells with Graphene Electrodes
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Simple Fabrication, both side light absorption, and with high power conversion efficiencies
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Top electrode | lllumination side |V, (V) |l (mA/cm?) | FF (%) | PCE (%) | Average PCE (%)

Au FTO 0.985 19.80 73.58 | 14.35 13.62+1.00
(C) Graphene (1) | FTO 0.910 17.46 57.8 9.18 8.65+0.45
1200
~ Graphene 0.905 16.35 59.07 | 8.74 8.38+0.43
& 1000 —=— W/O0 PEDOT:PSS S
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E 800 Wlth PEDOT'PSS \1)/ Graphene (2L) | FTO 0.960 19.17 67.22 11237 12.02+0.32
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g 600 =] Graphene 0.945 1775 71.72 [12.03 | 11.65:0.35
£ 401 E 80/ —— PDMS/PMMA /Graphene(1L)/PEDOT:PSS
5 s PDMS/PMMA/Graphene(2L)/PEDOT:PSS Graphene 3L) | FTO 0940 | 18.54 65.70 | 1145 | 10.9520.46
2 sl & ;5] ——PDMS/PMMA/Graphene(3L)/PEDOT:PSS
n —— PDMS/PMMA/Graphene(4L)/PEDOT:PSS
Graphene 0.950 17.04 67.58 | 10.94 10.37+0.52
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Layer number Wavelength (nm) Graphene (41) | FTO 0.950 |18.05 65.72 1127 | 10.68:0.57
Graphene 0.930 | 16.01 68.37 110.18 1 9.27+0.83
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Schematic diagram and band structure of a semitransparent perovskite solar cell, and the sheet Semitransparent perovskite solar cell with EEEMBEE
resistance and UV-Vis transmittance spectra of graphene films. graphene top electrodes Schematic diagram and band structure of a semitransparent

perovskite solar cell, and the sheet resistance and
UV-Vis transmittance spectra of graphene films.

PolyU researcher has developed the first-ever made semitransparent

perovskite solar cells with graphene as electrode. With simple
processing techniques, solar cells with high power conversion * Semitransparent enables to be used for buildings

efficiencies can be fabricated at low cost. Firstly, the conductivity

Transparency can be controlled
of graphene was dramatically improved by coating a thin layer of

Can absorb light from both sides

conductive polymer during the lamination process of graphene and > Mielh povar comvarion Eifctangy = 129

perovskite layer. Secondly, multi-layer graphene is used as electrodes

. .- . Easy fabrication and low cost
to further improve the efficiency of power conversion. The sheet Y

resistance of the electrode could be further reduced while maintaining
the high transparency of the electrodes. Lastly, the performance is
further optimized by improving the contact between the top graphene

Semitransparent solar cell technology can be integrated into the

SIEEREEIES It it (el IR (efel o e perer e dtl . building design, replacing conventional building materials. Such as,

Because of the excellent mechanical flexibility of graphene and the facades, shelters, louver, windows and rooftops, etc.
convenient preparation of the devices, this invention can be used for

the mass production of the semitransparent perovskite solar cells with “

printing or roll to roll process.
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