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Fig. 2 Price trends for poly-Si, mc-Si wafers, cells, and c-Si modules (assumption: 44.1 Wafers per kg with ~22.7g/wafer,
average mc-Si cell efficiency of 17.3% {4,21Wp}); inset: comparison of the proportion of the price attributable to different
module cost elements between 01/2010,01/2013, and 02/2015 (1.86, 0.72, and 0.62 US$Wp) [ 7].
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Predicted trend for ingot
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FIGURE 3.45 Crystal growth from double-crucible arrangements with (a) constant melt level or (b) constant inner
melt volume, maintained by continuous-feed (c) crystal growth from a single container equipped with a circular silica
baffle. Melt level is keep constant by continuous feed. The melt concentration is maintained at Cy/k. (From Lin, W.
and Benson, K. E., Annual Review of Materials Science, 17, 273, 1987. Reproduced with permission from Annual
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Fig. 24
World market shares for
different wafer types.
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World market shares for
different wafer types.

6 us i L sl SSRETSLY : s 100 mm
e — - —

Fig. 5. Carrier lifetime mapping of the cross-section of (a) ingot A and (b) ingot B.
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Cell Efficiency
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Learning curve
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Fig. 36 Learning curve of module price as a function of cumulative PV module shipments with historic price data and the ITRPV
5th edition cost trend shown in Table 3.
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Summary

. Poly shift to fluidised bed (FBR
. Ingots bigger, continuous CZ (other dopants!)?

. Walfer thickness reduction on back burner

. Sheet rho Increase slower than expected

. Move from Al-BSF after 30 years (to PERC/PERL/PERT)
. Move from Tedlar to PET backsheets

. Ongoing cost reductions
(poly, wafers, modules, systems — 5%/year)
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