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2D array of Dopant at the hetero interface of IV group semiconductors
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In the field of semiconductor, doping is the intentional introduction of
another element into an the semiconductor for the purpose of controlling its electric conductivity.
Dopant can also modulate or generate other material functional properties. In this work, for the
application into the spintronics, we succeeded in fabrication of low dimensional structures of heavy

metal elements, Mn and Bi, dopants in silicon semiconductor. We buried Mn chains (1D structure) on
Si1(001) surface with Ge few monolayers, then analyzed it with using polarized XAFS (X-ray Absorption
Fine Structure) at SPring-8. It strongly suggested that Mn dopant has low dimensional structure. In
the case of Bi dopant, we also buried the Bi nanolines in Si layers, then we analyzed with XAFS at
SPring-8. The results show that 400 degree C is the critical temperature to electrically activate
the Bi dopants in Si crystal.
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Samples R (A) CN* o? (AZ) AE (eV)  R-factor
(A) Si cap at 400 °C 2.6340.02 44405  0.0081=40.0021 —1.49 0.000 84
(B) Si cap at RT 2.670 4+ 0.003 09405  0.0041 4 0.0003 —1.67 0.00007
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(D) Bi bulk (Bi-Bi bond) 3.075 £0.004 23405  0.0055+0.0012 - 0.029 18
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Shell R (A) CN* o (A?)
Mn-Si (out-of-plane) 2.37 £ 0.02 1.4+1.3 0.001 + 0.01
Mn-Ge (out-of-plane) 2.49 +0.03 1.1+6.3 0.010 + 0.06
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