The impact of SRH recommbination on the current-voltage
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Parameters

PARAMETERS VARIABLES
g is the elementary charge, > (@ is electrostatic potential
£ is the permittivity > n,p are the electrons and
D, , D,are the diffusion holes concentration

coefficients of the electrons Cathode
and the holes GENERATION, RECOMBINATION,

p(x=0)=0
n(x = 0) = N exp(— Eg/kBT)

p(x = 0) = Ny £ MAPbI3
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- erial > R, R, are recombination rates of Voltage /[V]

electrons and holes
> We assume constant values for
electron and hole mobility

n; is intrinsic carrier Fig.1 Validation of applied model based on the example of
concentration

planar FTO/Cu-dopen NiOx/MAPbI3/PCBM/LiF/Al perovskite
n,, p, are electron and Im portant formulas solar cells. Inset on the figure shows the structure of solar
hole concentration SPECIAL VARIABLE COEFFICIENTS cell from ref [1].
Tn, T, are electron and hole > K, coeffcient corespondes to change » Langevin recombination:

lifetimes in reduction coefficient of Langevin — _ 2
v is Langevin coefficient recombiantion (y; ). RL 14} (np n; )

- > Special variable coefficients K; and Kqpy
£ bination > K fficient ds t » Shockley-Reed-Hall recombination: . . . .
of recom srr COEfficient coresponds to 5 are introduced with the idea of controlling

In, 1y are the electrons change in concentration of trap _ np—n; . . .
and holes mobilities states (N,) of the material. Rspy = (n—112)/Tp + (0—P1)/Tn Langevin and SRH recombination rate!

SIMULATION AND RESULTS
ORGANIC SOLAR CELLS PEROVSKITE SOLAR CELLS
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CONCLUSION

» Our analysis has concluded that Langevin recombination has strong influence on OSCs performance, while its influence on PSCs is negligible.

» Increase in SRH recombination rate has negative impact on both OSC and PSC, whereat in OSCs its dominant impact is on increasing /-, while in
PSCs the V, is dominantly decreased.

> In the case of OSCs stronger influence of SRH recombination begins with N, = 10'°cm~3 and total degradation of the device starts at
N, =2-10Ycm™3

> In the case of PSCs stronger influence of SRH recombination begins at N, = 10'”cm ™3 and total degradation of the device starts at
N, = 10¥cm~3.

> THIS INDICATES DIFFERENT OPERATING MECHANISMS BETWEEN OSCs AND PSCs!
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