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Photovoltaic performances of Culn,,Ga,Se, (CIGS) solar cells recently increased with the introduction of a KF treatment between the deposition stages
of the CIGS (p-type semi-conductor) and the CdS (n-type SC) layers. We evidenced on our solar cells that KF treatment involves segregation (O and K)
and depletion (Ga, Se, Cu) near the CIGS/CdS interface and the formation of an interface layer (mainly with Cd, In and S). Based on the composition of

thislayer, we proposed to replace the KF treatment and the CdS chemical bath deposition by a single stage of Cdln,S, by physical vapor deposition. )

CIGS solar cell growth with or w/o KF treatment

CIGSe solar cell structure
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Cross section samples were prepared by FIB. Speciatiattevas paid to limit artefacts due to ion beam.
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Based on the results obtained on the KF treated saawpkgternative buffer layer made of CgBpwas
synthesized by physical vapor deposition (PVD). PV aeristics were nearly as good as with a CdS
buffer layer obtained by CBD.
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EDX mapping of the KF treated sample revealed a deplefi@apSe, sometimes Cu and the presence of K at grain
boundaries near the CIGS/CdS interface. K and O weeeteetat this interface. Such behavior was not obderv
for the reference sample.

KF treated sample
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Few particles were observed in th)
buffer layer of the KF sample. The
are made of CdSe and are coverg
by a CdS layer.

A thin layer containing Cd, In, S
and O separates those CdSe
particles from the CIGS layer.
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CIGS/CdS interface is rougher for KF treated sample.
Facilities used for this work :
FIB ZEISS NVision40, TEM JEOL 2010 and FEI Titan ETEM (QlLYLyon) _>1 Kr: treutfment iil.wolvfecs: gsepleﬁﬂqn I(Gc:, Sde, (i;{f)for s?g:rerfguﬁorl\ (Q, li() r;1ec1r :he CIGS/CdS g
' ) ; interface, formation o e particles and a diffuse interface. An interface layer compose
| lab , h h ,
FIB FEI Hellos Nanolab 4505, TEW FEI Themis ChemSTEML Brag2) 1 ity of Cd, In, S and O between CIGS and CdS was identified.
» A CdIn,S, was proved to be a good candidate to replace the « classical » CBD CdS buffer

. layer. This allows a complete in-vacuum process which is critical for industry manufacturing.
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PIPS Gatan 691, TEM Hitachi HF 2000 (IMN, Nantes)

» The next step of this work is to replace Cd by Zn to obtain a Znin,S, buffer layer in order to
JEAN ROUXEL produce solar cells without Cd (for health care consideration).




