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In order to manufacture spherical crystals of Si, 

containerless solidification, where the melt is levitated 

and solidified without using a crucible, has been carried 

out. Until now, this process has been analyzed on the 

basis of the dendrite growth model proposed by Lipton, 

Kurz and Trivedi (LKT model).  However, it is 

unreasonable to apply this model to semiconductors, 

because in the LKT model, the crystal-melt interface is 

assumed to be rough. In the present investigation the 

containerless crystallizing of Sn doped Si was performed 

and the influence of alloying on the solidification kinetics 

was analyzed. 

From the point of morphologies of the solid-liquid 

interface the solidification behavior was approximately 

classified into three regions as similar as in Si. That is, 

T<80K is low undercooling, 80K<T<160K is medium 

undercooling and T>160K is high undercooling, 

although the plate-like needle crystal which appears at 

low undercooling is slightly different from that of pure Si: 

the plate-like crystal looks as if it has been fragmented 

into small pieces being different from that of pure Si. 

Figure 1 shows the faceted dendrite which appeared on 

the surface of the sample solidified at low undercooling. It 

was found that the facetted dendrite preferentially grows 

in the <110> direction. Compared with pure Si, <100> 

dendrites drastically decreased. The reason for this 

discrepancy is discussed on the basis of the relation with 

the growth velocities.  

 

 

 

 

Fig. 1 Photograph of faceted dendrite taken by 

a laser scanning microscope. 
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