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Table 1 Combination energy,band gap,and band edge effective mass (absolute value) in SINWs with different diameter

and surface termination
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Fig. 2 Band structure of 7X7 SINW (a) H termina-
tion; (b) F termination Fermi level is set to OcV.
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Fig. 4 Total DOS and PDOS (per unit cell) of 7X7 SINW terminated with H Fermi level is set to 0eV,and
PDOS is projected to the center Si (3S and 3P orbit) ,an edge Si (3S and 3P orbit) and a H atom(1S orbit).
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Band Structures of Si Nanowires with Different Surface Terminations”

You Siyu' and Wang Yan

(Institute of Microelectronics, Tsinghua University, Beijing

100084, China)

Abstract: (100) silicon nanowires (SINW) with different sizes and different surface terminations are studied with first-prin-

ciples calculation. The results show that the one dimensional band structures of (100) SINW with H and F terminations are

both direct bandgap semiconductors,but SINWs with an F termination have a smaller band gap and valence effective mass

than SINWs with an H termination. This can be interpreted via the s-n mixing effect,i.e. ,the non-bonding 2P electrons (n)

of F atoms produce an important orbital mixing with the ¢ valence electrons. We also predict from the calculations that the

extreme of (100) SINW—a 2 X 2 helical Si atom chain— is an indirect bandgap semiconductor. This prediction is explained at

the end of this paper.
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