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Abstract: One of the prerequisites for realizing high efficiency photovoltaic devices is that the inci-
dent light is effectively absorbed by the light absorbing layer. Therefore, it is very important to im-
prove efficiency to systematically analyze the optical loss mechanism of perovskite photovoltaic cells
and optimize the light absorption of the light absorbent layer. In this paper, for inverted planar
perovskite solar cells, combining with the external quantum efficiency (EQE) of the cell, the light
absorption characteristics of the film and theoretical simulation, the effects of the thickness changes
of perovskite thin film as the light absorption layer and [ 6, 6]-phenyl-C61-butyric acid methyl ester
(PCBM) thin film as the interface layer on photogenerated current were compared and studied. The
results show that, in addition to parasitic absorption, the adjustment of the optical field by the inter-
face layer can affect the optical absorption of the light absorption layer in the device. The simulation
results show that 660 nm perovskite film and 40 nm PCBM film can be used as the optimal choice,
and the corresponding integral current is 24. 93 mA/cm®. This paper also explored the influence of
the addition of Pbl, layer on the absorption characteristics of the perovskite light absorbing layer.
The results indicate that when Pbl, accumulates on the side of the perovskite layer near the incident

light, it leads to significant optical loss. However, when Pbl, accumulates on the side of the perovskite
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layer near the back electrode, the influence is relatively small.
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Fig.1  Schematic diagram of measuring film absorption
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Fig.2 Comparison of absorption curve of perovskite thin film with EQE curve of device
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The field intensity distribution of light(a) and the generation rate of photogenerated carriers(h) when different Pbl, thick-

Fig.6

nesses are added to the side of the perovskite layer near the incident light. The field intensity distribution of light(¢) and

the generation rate of photogenerated carriers (d) when different Pbl, thicknesses are added to the side of the perovskite

layer near the Ag electrode. The software simulates the influence of different thickness of Pbl, layer on perovskite absorp-

tion when it is added to the front surface(e) or the back surface(f) of perovskite of different thickness.
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