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Simulation and performance improvement of CZTSe thin film solar
cell with graphene transparent electrode

Samaneh Amiri, Sajjad Dehghani, Rosa Safaiee

school of Advanced Technologies, Shiraz University, Shiraz

Abstract- In this paper we simulate the performance of CZTSe thin film solar cells with
graphene/CdS/CZTSe/Al structure including recombination effects. Effects of bandgap energy, thickness and
doping of absorber layer, thickness and doping of buffer layer on the performance of the solar cell is
investigated. In the optimum structure with 10 nm graphene as window layer, 90 nm thick CdS with doping
concentration 10" cm™ as buffer layer and CZTSe with 1.2 pm thickness and 1.12 ev bandgap energy and
doping concentration of 5x10' cm™ as absorber layer, Efficiency 17=14.28%, J,=31 mA/cm’, V,=0.6 V,
F.F=76.38% was obtained. The efficiency is improved significantly in comparison to the common CZTSe solar
cells.
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parameters CZTSe CdS | Graphe

ne

Thickness 1.2 0.15 0.01
(Hm)

Permittivity 7 10 25

Bandgap 1.04 2.42 0

Affinity 4.05 3.75 5.25

Electron 0.07 025 | -
effective mass

Hole effective 0.2 [
mass

Electron 145 160 10*
mobility

Hole mobility 35 15 10*

Donor density | - 5x10% | -

Acceptor 5x10T | o | o
density

SRH life time 1.5x10°

Radiative
recombination
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Graphene 10 nm

CdS 150 nm

CZTSe 1200 nm

Aluminum 100 nm
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