
    

Fig. 1. Global distributions of dislocation density for the 

(a) [001] growth, (b) [110] growth, (c) [111] growth, and 

(d) [112] growth. 
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Introduction 

   To reduce dislocations during crystal growth of silicon, many attempts have been performed, such as 

combination of different orientated seeds, replacement of multi-seed by one-seed, control of grain 

boundaries, and control of impurities, and so on. All of them can more or less reduce some dislocations. In 

this paper, we want to study the possibility of suppressing the generation of dislocations by only changing 

the growth orientation, and determine which orientation is beneficial for reducing dislocations.  

 

Results 

   To determine the influence of growth 

orientation on the generation of dislocations, 

we use our advanced 3D dislocation model to 

simulate a heating and cooling process on 

several single crystal ingots of silicon. The 

ingots have different growth orientations. 

After cooling to room temperature, the 

dislocation distributions for the [001], [110], 

[111], and [112] growth orientations are 

shown in Fig. 1. The maximum dislocation 

density on the surface of ingots for the [001], 

[110], [111], and [112] growth orientations is 

7900, 17, 4300, and 8300 cm-2, respectively. 

Thus, the [111] growth orientation can reduce the dislocation density by almost 50% compared to the [001] 

or [112] growth orientation, and the dislocation density for the [110] growth orientation is the lowest.  
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