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From a PV-panel to a solar cell
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Materials for PV applications
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Cooperation with HZB: Prototype Solar cells

Optical + electrical 
properties:
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thin films
 Passivation of 
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Enhance efficiency: tandem cells

http://pvlab.epfl.ch/page-124775-en.html
Albrecht et al, Energy Environ. Sci. 9, 81-88 (2016)
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Top cell

Bottom cell

HZB: S. Albrecht et al, Energ. Env. Sci. 9 (2016) 81-8

Power conversion efficiency (PCE)

http://www.pveducation.org/pvcdrom/tandem-cells

S. P. Bremner et al, Prog. Photovolt. Res. App. 16 (2008) 225–33

Optical parameters of Perovskite: 
Complex refractive index 𝒏 and bandgap 𝑬𝒈

- Device simulation + design
- Bandgap engineering

Silicon / Perovskite tandem cells
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HZB + PUCP joint publication:
J. A. Guerra et al (2017) J. Appl. Phys. 121 173104-6
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(R & T)
Variable Angle
Spectral Ellipsometry

Spectrophotometry

Optical modeling
Andrés Guerra Alvaro Tejada

Optical modeling of Perovskite 
thin films

Optical parameters
𝒏 = 𝒏 + 𝒊𝒌
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Commercial solar cell
Efficiency η = 15-17 %

Silicon material: 30 – 40 % of PV module cost

Reduce cost of silicon material



Liquid-phase-crystallized (LPC)-Si solar cells,
Efficiency η = 14.2%

LPC-silicon thin-film solar cell
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HZB: C. T. Trinh, et. al., Solar Energy Materials & Solar Cells 174, 187-195 (2017)



laser-crystallization

LPC-Si
a-Si

Liquid-phase-crystallized (LPC)-Si solar cells,
Efficiency η = 14.2%
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HZB: C. T. Trinh, et. al., Solar Energy Materials & Solar Cells 174, 187-195 (2017)

LPC-silicon thin-film solar cell



Liquid-phase-crystallized (LPC)-Si solar cells,
Efficiency η = 14.2%

PUCP: LPC-silicon passivation
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Capacitance-voltage method:

Interface defects states

HPP

ECEV

High quality LPC-Si interface passivation

HZB + PUCP joint publications:
N. Preissler, J. A. Töfflinger, et al. (2016) Phys. Status Solidi A 213 (7), 1697
N. Preissler, J. A. Töfflinger, et al. (2017) Progress in Photovoltaics 25, (7), 515

HPP: Hydrogen plasma process
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*HZB&PUCP: 3 joint publications since 2015
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PV systems and technologies

Future project: 
Quality control under real climate conditions

𝑃producid𝑎

= 𝑃stc ∗
𝐺

1000
∗ 1 + 𝛾 Tc − 25

Modeling and yield studies 

To be presented by
Sebastian Gomez
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