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Introduction

« To analyse the recombination in perovskite and Cu(In,Ga)Se, (CIGS) solar 5 it 4 CIGS d tand A schematic of the
cells individually and together in a tandem structure * FEerovskite an are good tandem . .
4 ’ candidates due their favorable optoelectronic Perovskite / CIGS structure used in
* To evaluate the impact of individual layer properties on device performance properties simulations
 Nonradiative recombination is the dominant _
loss mechanism in both devices BCP

| ocation of SRH Recombination * We show numerical simulations to understand
the dominant contributors of Shockley—Read-

. o _ Hall (SRH) recombination
 In the perovskite cell, most recombination happens in the transport layers « The individual cells are simulated with SCAPS

 In the CIGS under perovskite, the recombination is mostly in the absorber 1D and the tandem structure with Silvaco HTL —NiO
TCAD software =

A simulated equilibrium band diagram
of the tandem structure
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Simulated SRH recombination rate as a function of position in:

Perovskite cell under CIGS cell under filtered 5 1

white light illumination (700nm) illumination ;] /
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Im paCt Of Car”er DenSlty 11 th € Equilibrium band diagram for Efficiency of tandem Integrated SRH recombination
two carrier densities in the structure as a function of as a function of defect density in
EI ectron Tran S pO 't Layer PCBM layer carrier density in PCBM layer PCBM layer
3- I I I I I | I | | | I [ S - Y 16 A T R T oo
. . . . 26_ S T —— ] = &
Increased carrier density in the PCBM layer: | orovslite/ PLEM - 2 1 =R
. flattens the bands in PCBM and decreases the s L=k S £12-
supply of holes available for recombination 3 . o 24- S 510-_ ]
o decreases the sensitivity of performance to > | = 53 T2 8 i
interface defects 2 | 8 o - % ° \
. . . 16 -3 .
« can improve tandem conversion efficiency by > 4% 21 10 om™ 2 77 . s 4 ~ ‘
absolute 3- 10%em™ = 21- 2 2. -
e reduces the overall SRH recombination rate a 7 - 05 1 2 5 10 50
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CIGS Bottom Cell

Contour plot showing the simulated combined impact of carrier density in PCBM Comparing standard band gap Calculated solar cell parameters as a function of defect
layer and interface recombination at the Perovskite / PCBM interface (min band gap at the notch =1.1 eV) density in the CIGS absorber for low band gap (1eV at

Ve 1) . . J%nnim:w;}m and low band gap CIGS (1 eV) the notch) and ‘standard’ CIGS (1.1 eV at the notch)
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_ow carrier density In the transport layer and a defective interface
can decrease the efficiency by 5% absolute
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