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Introduction
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[1] N. Teradeet al. Thin Solid Films
582(2015) 166

A Large absorption coefficient fosk Eg
A Non-toxic and abundant metals
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A Cell structure

Introduction

A Efficiency
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A Voc and Banetails

Introduction
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Introduction

A OrderedKesterite A DisorderedKesterite
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A Structural observation of disorder in Cu/Zn planes:
I Neutron diffraction [1], NMR [2], anomalous XRD [3]
A Theoretical prediction:

I Low formation energy of [CL+Zn. ] [4]

[1] S. SchornSEM&SC95(2011) 1482 [3] A. Lafondet al.Acta Cryst B 70(2014) 39
[2] L. Choubracet al. PCCP15(2013) 10722 [4] S. Cheret al.Adv. Mater.25 (2013) 1522
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Introduction

A Cu-Zn Disorder:

Increase in unit cell volume
Rise Valence band
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CZTSe Band gap and Cu-Zn (dis)order

annealing guenching
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Theoretical description: Vi n e y anodef13
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A Long range order parametery
I Perfect order S=1
I Complete disorder S=0

A Theoretical description/ i n e yraodedl[8] s
I Motion equation for direct exchange:
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CZTSe Band gap and Cu-Zn (dis)order

A Comparison band gap and order parameter
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Cu-Zn (dis)order probed by Raman
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Cu-Zn (dis)order probed by Raman

A Evolution of Raman spectrum during ordering at°t0
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CZTSe thin film and Cu-Zn (dis)order

A Ordering increases the band gap by ~ 10%
A Tc for the ordedisorder transition iiCTZSe200°C
A The band gap can be used as a secondary order parameter

A Raman spectrum reflects the changes induced by the order
disorder transition :
I symmetry
I coherence length
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Cu-Zn (dis)order effect on device

A Sample preparation: A ORD DIS posttreatment
I Coevaporatioat 470C In-situ
EXx-situ
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