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Modern solar cells
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The Solar Cell
Sandwich

N-type silicon has free
electrons. P-type silicon has
free holes — the absence of

electrons. When N-type and P-type (,':. .:.)
silicon come into contact, an Silicon

electric field forms within the cell.
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Transmission
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Favorable ceramization parameters:
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IR spectra measurement and SEM image of IR spectra measurement and SEM image of

40-40-20 glass-ceramic without metal 40-40-20 glass-ceramic doped with
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Compositon is tolerante to the oxide impurities ---
No demande of high purity expensive element



Advantages of glass-ceramics and it
unigue microstructure
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Advantages of crystall for structural
Investigations

TEM image of P-N junction for crystalized
sample. We can see two types of crystals
with a large interface
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Facile thin-film preparation
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nitrogen
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Crytstaline phase are tunable due to the possibilty of co-deposition and heating treatment
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Sous-couche of Cul 5nm — 200 nm of
40-40-20, annealed for 4 minutes
Co-deposition of Cul and 40-40-20 target,
annealed for 4 min

Sous-couche of Cul 5nm — 620 nm of
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Bulk heterojunction solar-cell
500 nm GeSe2 — Sb2Se3 — Cul
Annealed for 3 h at 260 C
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Assuming the photocurrent is only contributed by
the thin film under the top contact, the
current density is 55.6 mA/cm?

Planar p-n junction sollar cell
400 nm Sb2Se3 + 50 nm 4-4-2 VC
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Conclusion

Concentration of Ge does not exceed 10% - it
is the only expensive element in this
composition

Glass-cermaic is not sensetive to the presense
of Oxygen-impurities.

Preparation of thin films is flexible due to the
ceramization nature

Stability of the composition can be controlled
by varying of Ge concentration



14

Thank you for your attention



