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Executive Summary

ω In  2010, crystalline silicon (wafer- based) modules dominate the market as they represent more 
ǘƘŀƴ тл҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ǘƻǘŀƭ ǇǊƻŘǳŎǘƛƻƴ ŎŀǇŀŎƛǘȅΦ

ω The thin-film technologies shares should also grow in the coming years as their cost structure is 
promising drastic production cost reduction.
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Executive Summary

Increased light trapping effect by 
improving surface structuring and 
texturization

Optimizing the passivationlayer on 
both surfaces to reduce the 
recombination losses

Redistributing the emitter profile 
on the front surface

Upgrading or changing 
metallization processes in order to 
get thinner contacts with excellent 
electrical properties

Picture source: Dr Daniel Biro ïFraunhofer ISE-

PHOTON 3rd PV Production Equipment Conference

ω There are 4 different ways to improve the C-Si solar cell 
efficiency
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Executive Summary

ω In parallel to the 4 requirements explained on the previous 
slide, other cell structures are emerging in order to switch from 
a front metallization to a full back-contact structure

ωwe can see that the trend is typically going to back-contacted 
solar cells: MWT, EWT or IBC cell types are all based on it.

ωWe also think that new improvements will occur with the 
current C-Si cell design: emitter profile optimization, fine line 
metallization, front and rear surface passivation layer 
optimization and a better surface structuring.
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EWT Rear side passivated

Standard design 
Rear side passivated 
(PERC, PERL, PERT)

MWT Rear side passivated

Back-junction Rear side 
passivated

Standard design

Executive Summary

ω Those improvements will help the equipment suppliers progressively 
switch to future cell designs such as MWT, EWT, IBC, etc.

ω Sanyo and its HIT concept is betting on a different approach as they try 
to combine the advantages of thin-film and wafer-based cells.
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Executive Summary

Cost
__

Watt

Lower equipment price

ÅSilicon
ÅGlass
ÅGases
ÅChemistry
ÅEtc.

ÅInnovations in cell structures
ÅUsage of better materials
ÅModifications of 
manufacturing processes

ÅMaximum efficiency has to be obtained from 
each cell.
ÅTolerance of cell efficiency is 5%

More automation less labor

Lower R&D cost
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Scale effects and savings on 
materials

Cell efficiency

Quality of cells and homogeneity of production

ÅYield
ÅUptime
ÅEtc.

Factory output

Major levers are  in red
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PV Offer: Market Description and Forecast
Efficiency / Production cost- Early 2010 situation
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PV Offer: Market Description and Forecast
Overview of Thin-film module potentials

ω Some of the thin-film technologies such as CIGS have good potential in terms of 
efficiency increase.

ω Substantial production cost reductions are expected in the next 20 years although in 
2010 only the CdTetechnology led by First Solar is really beating C-Si technology in 
terms of cost/watt


