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CZ Dash-necking  
Three dimensional dislocation distribution in the Dash-necking part of a 

CZ-silicon crystal 
 

  a,  b,  c,  a,  a 
Satoshi Iidaa, Kentaro Kajiwarab, Seiji Kawado c, Ryo Okuhara a, Kazutomo Nomano a 

 
a , b( ) , c   

aUniv. Toyama, bJASRI, c Saga-LS 
 

CZ X

 
 

 X  
 

 

CZ
Dash-necking

[1, 2]

1
[3, 4]

 
 

 
SPring-8, BL19B2 X

X 2  [5-8] 50
6mm 35keV X

CZ [001] 2
[3, 4] X [8]

X [9] 3

1 CZ

 



 

 

004
X X

CCD

X 4

 
 

5
004
X 1/4

5(a)-(d) (e) (f)
(g) X

X
(a) (g)

5 (b) (f)
5 (d) (e)

5 (c) (d)

6 6 0 X

6 0
5(b) 5(a)

6
90

6 60 120

2
3

2
CZ-Si  

4

3  



 

 

X 60 120
111

111

7 2 X
2 2

2 7 5(f)
5(g)

5

6  



 

 

 
CZ

[2]

6 CZ

X

 

X

CZ CZ
CZ

FZ FZ
X CZ FZ

 
 

[1] Growth of Silicon Crystals Free from Dislocations, W. C. Dash, J. Appl. Phys. 30 (1959) 495. 
[2] p.153, 2002 . 
[3] Three-dimensional structure of dislocations in silicon determined by synchrotron white x-ray 

topography combined with a topo-tomographic technique, S. Kawado, T. Taishi, S. Iida, Y. Suzuki,  
Y. Chikaura and K. Kajiwara: J. Phys. D: Appl. Phys. 38 (2005) A17-A22.  

[4] Dislocation Elimination in Czochralski Silicon Crystal Grown Revealed by X-ray Topography 
Combined with Topo-Tomographic Technique, S. Kawado, S. Iida, K. Kajiwara, Y. Suzuki and Y. 
Chikaura. Proceedings of SRI2006, AIP Conference Proceedings vol. 879, pp.1545-1549. 

[5] X-ray step scanning topography, A. L. Andersen and L. Gerward, phys. stat. sol. (a) 23, 537 (1974).  
[6] Application of ABAC-combined x-ray step-scanning section topography for characterization of lattice 

imperfections in silicon, S. Kawado and J. Aoyama, Appl. Phys. Lett. 34, 428 (1979).  
[7] Three-dimensional visualization of the inner structure of single crystals by step-scanning white X-ray 

section topography, T. Mukaide, K. Kajiwara, T. Noma, and K. Takada,  
J. Synchrotron Radiat. 13, 484 (2006).  

[8] Features of dislocation images reconstructed from step-scanned white X-ray section topographs 
K. Kajiwara, S. Kawado, S. Iida, Y. Suzuki and Y. Chikaura,  phys. stat. sol. (a) 204, (2007) 
2682-2687. 

[9] Construction of topography stations at SPring-8 and first observations, Y. Chikaura, S. Iida, S. Kawado, 
K. Mizuno, S. Kimura, J. Matsui, M. Umeno, T. Ozaki, T. Shimura, Y. Suzuki, K. Izumi, K. Kawasaki, 
K. Kajiwara, and T. Ishikawa,  J. Phys. D, Appl. Phys. 34, A158 (2001). 

7




