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Objectives

e

Higher efficiencies of thin-film solar cells (TF-Si, Cu(In,Ga)(S,Se),

and Kesterites) with less solar cell base materials

- Enhance todays maximum efficiencies
—> Cost reduction of 20% envisaged

Thin-film Si

nano-patterning/-structuring of the cell itself or by introducing grating
structures, to improve the optical absorption of the solar cell absorber
without any electrical losses of the device

—> Efficiency goal: 2 15%
For CIGSSe (+ CZTSSe)
development of monolithic microconcentrator solar cells with low and

medium concentration enhancement; starting from top-down to
bottom-up device fabrication

-> Efficiency goal: =2 22% (= 24% combined)
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Current results
Light management in thin-film silicon solar cells

Multijunction solar cells with textured interfaces
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Upcoming challenges
Light trapping schemes for LPC-Si

Shape of textured substrate crucial
- Texture enabling high material quality & broadband absorption

>

Heavy
texture:
n =8.5%

HZB

Activities on pc-Si finished - focus on liquid phase crystallized Si

Individual texturing of front, intermediate and back side textures
- Maintain device performance throughout processing steps
Julich, EPFL
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Current results
Top-down approach for CIGSe microconcentrators

Potential and first achievements
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Current results
Bottom-up approach for chalcopyrite growth

ClISe absorbers based on In islands

In islands: influence of temperature
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Upcoming challenges

Novel routes for microconcentrator devices

High defect phases in CZTS
- not suitable for concentration
- novel device architecture

T-dependent electroreflectance
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Concentrator optics for p-cells

Optical characterization and optimization
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Outlook
Combination of concepts
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Objectives

 To develop an “encapsulationless” organic solar cell

* To build the methodology to screen materials and layers
combinations for enhanced stability

« To use that innovation as platform for an encapsulated long-lived
organic solar cell

Web based database

Material
Screening

Encapsulationless
Devices

Barrier
Application

Impact
Analyses
LCA

Stability
Testing
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Objectives

40 - 60 % of Cost

4

DEVICE .
Module cost ~$8/m2
Solar Energy Materials & Solar Cells 120 (2014) 9-17
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Current results

Film photoageing under light Ageing of unprotected device with grid electrode

Photo-Degradation of films Life time of non encapsulated devices tested under ISOS-L-2 conditions Life time of non encapsulated devices tested under ISOS-L-2 conditions
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Current results

plasticphotovoltaics.org
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28



D

Current results

10 polymers
Device studies
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Upcoming challenges

« Substitution of PEDOT:PSS
 Better electrode isolation

« Better edge sealing

 Life cycle analyses
 Stability metrics

« ALD of barriers

Challenge: Samples with 10.000h under accelerated tests
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Thank you very much!!!
Any guestions for our experts?
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