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v" Although graphite is protected by a pyrocarbon layer, chemi cal reaction between the graphite and
liquid silicon can occur, thus leading to the formation of un desirable silicon carbide micro-
pullng direc crystallites, which appear to develop either within the gra phite ribbon, at the Si-C interface or within
v The fabrication of low-cost solar cells remains crystallized | (double-ribbon) the silicon films.
largely based on the production of polycrystalline siieon —
silicon films. THESERRRNERESHrificial Termplates v In the frame of a general study devoted to the analysis of thes e complex interfaces, with the aim of
is an industrial process which consists in pulling liguid J ] J o B ]
a graphite ribbon in a high temperature furnace oS ynder;taqdlng the formation sequence and mechams‘m of sili con carblde,‘ crystal!ograpmc
through a silicon melt, with a resulting double graphite wina | pyocavon o iNVEStigations have been undertaken in order to characteri ze the possible orientation relationships
ribbon of silicon crystallized on both sides of the carbon substrate [1]. between SiC and the silicon.  In particular, does the ‘cube-cube’ OR occur?
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v TEM-DIFFRACTION work confirms the ~ B-SiC cubic phase.
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v/ There is NO systematic Orientation Relationship betweenth e
p
SiC crystalites and the Si (in particular the cube-cube OR ) as
measured by the Automalic Crystal Orentation Mapping meinod
h, M. Véron, J. Portilo, D. Bultreys, Y. Maniette, S. Nicolopoulos,
Microsc. & Analysis (Nerioiachnology Supp), Aow. 2006, SE-86]

a) evidence for CARBIDES within the graphitic layer
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Typical indexation of Carbides: Example of indexation

Silicon, a =0.542 g nm with SiC 3C, a = 0.436 nm
b) evidence for CARBIDES at the |nterface
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v' The great hardness heterogeneity (Si—SiC—graphite) leads
to important topographic differences after polishing.
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Conclusions

v most SiC crystallites are CUBIC. This finding is consistent with literature observations (3 more stable than a below 2000°C: [A K. Sgiland et al., Materials
Science in Semiconductor Processing, 7, (2004), 39]

v although a ‘cube-cube’ Si-SiC O.R. has already been reporte  d [J.W. Strane et al., J. Appl. Phys., 76, 6, (1994), 3656, A. Severino et al., J. of Appl. Phys., 102,
(2007), 023518], NO systematic O.R. occurs here between SiC and Si.

v SiC crystallizes instantaneously (no C solubility in liquid Si at 1423 °C: less than 10-2 at. %) [J.R. O'Connor, "Silicon Carbide," in ‘The Art & Science of Growing
Crystals’, ed. J.J. Gilman, John Wiley and Sons Inc., (1963)]. Rapid cooling of liquid Si leads to a very fast Si crystallisation and thus NO O.R. can develop.
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