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Band gap control by tri-block nanoribbon structure of graphene and h-BN
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First-principles investigations on the hybrid one dementional hexagonal hybrboron-nitride
nano ribbons (BNNRs) with a armchair graphene nano-ribbons(AGRNRs), are presented.
Electronics properties of the mixed armchair BNC nano-ribbon (BNCNRs) structure show
control of a band gap on all cases at the special K-point. And we have studied, the band gap
is direct in all cases. The band gap of mixed ABNCNRs could be divided into three groups
(A3p, A3p+1 and A3p+2) and decrease with the increase of the width. Also these results
show similar to the AGNRs case. Different from the band gap value ordering of AGNRs (A3p+1
> A3p > A3p+2), the ordering of ABNCNRs is A3p > A3p+1 > A3p+2. The discrepancy
may come from the differences between the edges of AGRNRs and the boundaries of hybrid
BNCNRs. In addition, the bandgap of ABNCNRs are much smaller than those of the
corresponding AGNRs. Our results show that the origin of band gap for BNCNRs with armchair
shaped edges arises from both quantum confinement effect of the edges. These results similar
to thecase of AGNRs. These properties of hybrid BN/C nano-ribbon structure may offer suitable

bandgap to develop nnanoscale electronics and solar cell beyond individual GNRs and BNNRs.
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Fig. 7. (a) unit cell of Graphene (b) equation of state
(c) band structure of Graphene (d) unit cell of h-BN

(e) equation of state (f) band structureof h-BN.
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Materials  (AGRNR) energv/supercell  energv/atom  Band gap

[%o] [V] [V] [V]
Graphene (2D} 0.00 52848 7.34 0.00
h-BN (2D) 100.00 49536 6.88 4.19
16, n=1(1D) 94.12(66.67) 472.66(508.21) 6.22(6.69) 2.06(0.20)
16, n=2 88.89(69.57) 503.06(536.68) 6.29(6.71) 0.53(0.32)
16, n=3 84.21(72.78) 532.39(563.84) 6.34(6.71) 1.90(0.14)
16, n=4 80.00(76.19) 562.03(591.31) 6.39(6.72) 1.13(0.25)
16, n=5 T6.19(80.00) 591.00(618.07) 6.42(6.72) 0.63(0.25)
16, n=6 T2TR(B4.21)  621.14(646.13) 6.47(6.73) 1.22(0.26)
16,n=7 69.57(88.89)  649.74(672.72) 6.50(6.73) 0.81(0.14)
16, n=8 66.67(94.12) 679.53(700.51) 6.53(6.74) 0.48(0.30)

Table. 12. The total cohesive energy per supercell,

cohesive energy per atom, band gap.
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