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Sb,S; is an excellent material as extremely thin absorber (ETA) in solar cells

Bandgap: ~1.7 eV

Absorption coefficient: 104 - 10> cm 1
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Mesoporous TiO, Planar geometry

HTM
Solution-based processes:

« Antimony oxide Sb,S;

« Charge carrier traps Tio,
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We use Atomic Layer Deposition of Sb,S; to coat TiO, surfaces

Advantages

Conformal coating on . . Pure and stoichiometric
any surface Uniform thickness Sb,S, (34!

Poor adhesion between Sb,S; and TiO,

—

Dewetting of Sb,S,
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CTFM ZnS to avoid dewetti ng of szs3 < e
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o(CjTFM’ ZnS to avoid dewetting of Sb,S,

Sb,S,
ZnS (1.5 nm)
TiO,
TCO
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ZnS interfacial layer
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ZnS remains as a
layer after annealing

Stibnite structure for
Sb,S; and zinc blende
structure For ZnS
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Ultrathin ZnS interfacial layers
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Monoltonic improvement of
the PV performance from 0
to 1.0 nm ZnS.

Drastic drop of performance
for 1.5 nm ZnS due to low
current density and Fill
Factor.
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Interdigitated heterojunctions

Nanoporous anodic
alumina coated with

Sb,S; by ALD

Conformal coating Dewetting
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Interdigitated heterojunctions

Anodic TiO, nanotubes coated with
ultrathin ZnS and Sb,S; by ALD

15 nm Sb,S;, as grown 15 nm Sb,S;, annealed 5 nm Sb,S;, as grown
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CTFM Interdigitated ETA solar cells
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Conclusions and Outlook
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Conclusions and Outlook
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ALD based surface modification

of the Sb,S; /HTM interface
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Conclusions and Outlook
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