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Electronic properties of doped hexagonal graphene®
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Abstract

Zigzag- and armchair-edged hexagonal graphenes are sandwiched between two Au electrodes to construct molecular
nanodevices, and the effects of the orderly and locally doped with B, N, and BN for such graphene nanoflakes are
considered, respectively. Based on the first-principles method, the electronic transport properties of these devices are
investigated systematically. Our calculated results show that the using of B and BN to dope armchair-edged hexagonal
graphenes can modulate the electronic transport properties significantly. Intrinsic and doped zigzag-hexagonal graphenes
presents a semiconductoring behavior, and when it is doped with N and BN, there appears a negative differential resistance
(NDR) phenomenon, especially for N-doping, and a very obvious NDR can be observed in zigzag-edged hexagonal
grapheme: this might be important for developing molecular switches. The underlying causes for these findings are
clearly elucidated by the transmission features and the doping-induced changes in electronic properties of a hexagonal

graphene.

Keywords: hexagonal graphene, heteroatom doping, electronic transport property, first-principles
method

PACS: 61.48.Gh, 73.22.Pr, 73.20.At, 72.80.Vp DOI: 10.7498/aps.64.046102

* Project supported by the National Natural Science Foundation of China (Grant Nos. 61371065, 61101009, 61201080,
51302022), the Hunan Provincial Natural Science Foundation of China (Grant No. 14JJ2076), the Aid Program for Science
and Technology Innovative Research Team of Institution of Higher Education of Hunan Province, China, the Construct
Program of the Key Discipline in Hunan Province, China, and the Innovation Foundation of Changsha University of Science
and Technology, China.

1 Corresponding author. E-mail: lgzzhang@sohu.com

046102-8


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn
http://dx.doi.org/10.7498/aps.64.046102

	1引 言
	2计算模型与理论方法
	Fig 1

	3计算结果与讨论
	3.1 扶手椅型六角形石墨烯的电子输运 特性
	Fig 2
	Fig 3

	3.2 锯齿型六角形石墨烯的电子输运特性
	Fig 4
	Fig 5


	4结 论
	附录A
	Fig A1

	References
	Abstract

