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TCSI1 - TCS Ultrapure Silicon Database, Version 1.2

TCSI1 is a thermodynamic database for the application of solar grade silicon materials. It is developed using
the CALPHAD approach based on experimental and First Principles results. The impurity solubility in silicon
is critically assessed in binary systems. The solubility in ternary and higher order systems can be calculated
by Thermo-Calc through the extrapolation from binary systems.

The BINARY_DIAGRAM module is applicable in Si containing binary systems to calculate the impurity
solubility in silicon.

o There are 34 elements included: Ag, Al, As, Au, B, Bi, C, Ca, Co, Cr, Cu, Fe, Ga, Ge, In, Li, Mg,
Mn, Mo, N, Na, Ni, O, P, S, Sb, Si, Sn, Te, Ti, V, W, Zn, Zr.

e The solubility of impurity X in diamond Si of all Si-X binaries is assessed.

e Besides the diamond phase, at least the liquid and the corresponding stable silicide phase
with highest Si content is included in each Si-X binary, except for X = As, Ga and Sb.

e Two assessed Si-free binaries i.e. Al-B and Al-P are included.
e The Si-Al-C ternary is included.

The following 17 binaries (Si-M1) using the excess Gibbs energy of the diamond phase transited from
Yoshikawa et al (2010), where M1 = Ag, Al, Au, B, Bi, Co, Cr, Cu, Fe, Ga, In, Mn, Ni, Sb, Sn, Ti, Zn.

The diamond in the following 13 binaries (Si-M2) was optimized in TCSAB to reproduce the M2 solubility in
Si published in Tang et al. (2009), where M2 = As, Ca, Li, Mg, Mo, N, Na, O, P, S, V, W, Zr.

The thermodynamic description of the Ge-Si binary was taken from Bergman (1992).

The Si-C binary was reassessed in TCSAB (2015).
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Fig.1. Calculated impurity solubility in Si-containing binaries using TCSI1.
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Fig. 2. TCSI1 predicted segregation coefficient (~ 0.07) between C content in the
diamond phase ( ~ 4 ppmw) and that in the liquid phase ( ~ 57 ppmw) at the eutectic of
diamond+SiC in the Si-C binary.
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List of phases and corresponding models
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