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Fabrication and characterization of organic solar cells using shuttle cock type
phthalocyanine
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spiro-OMeTAD

Fabrication and characterization of perovskite solar cells using soluble
metal phthalocyanine complex as hole-transporting layer were performed. Additive effects of metal
phthalocyanines into spiro-OMeTAD as hole-transporting layers on the photovoltaic and optical
properties, microstructure was investigated. Control of molecular structure with adding a small
amount of metal phthalocyanine as hole-transporting layer influenced the perovskite crystal growth,
band structure, the transporting behavior, photovoltaic properties, and conversion efficiency. The
photovoltaic and optical properties with long-term stability were improved by optimization of the
doping condition. The photovoltaic mechanism was revealed on the basis of the electronic structure
using first-principles calculation.
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Table. 1 Photovoltaic parameters

HTL Je(MAcm?) Vo (V) FF n (%)
Spiro-OMeTAD 5.49 0.886 0.531 2.56

H.Pc doping 574 0.902 0.518 2.68

GeNcdoping 103 0.851 0.531 4.43
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Fig. 5. SEM images of perovskite solar cell using
spiro-OMeTAD doped with HzPc.
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Fig. 6. EDX mapping images of perovskite solar cell
using (a) spiro-OMeTAD with (b) HzPc.
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Fig. 7. Energy diagram and photovoltaic mechanism of
the perovskite solar cells.
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