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First-Principle Calculation of Electronic Transfer in Graphene Nanoribbon
with Substitutional Dopant

Shoichi SAKAMOTO™!, Yoshihiro TSUYUKI *%, Mitsuyoshi TOMIYA*?

ABSTRACT : By using the ab initio density functional theory method and the non-equilibrium Green’s function

approach, electronic fransfer properties in armchair shaped edges graphene nanoribbons (AGNRs) doped with one

substitutional boron or nitrogen impurity are numerically investigated. We find that the quantization of transmission

fimetion is moderated after doping impurity on AGNRs due to a geometrical distortion by dopant atom. Also the current

through AGNRs under bias voltage can be evaluated from transmission function. We finally demonstrate I-V
characteristics of doped AGNRs, from which the mobility is estimated. Our results show that doped AGNR

semiconductors have higher mobility than the intrinsic one.
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Fig. 1 Schematic illustration of the 11-AGNR whose

edge C atoms are terminated by H atoms. The
broken circle line  represents  the
substitutional site. # is the number of
dimer lines across the ribbon width.
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Fig.2 Electronic band structures of hydrogenated
AGNRs with widths of M = (a) 11, (b) 13, and
{¢c) 1b. Dashed lines indicate the Fermi-
energy, EF =-5.50 ¢V (a), -5.51 eV (), and
-5.53 eV (c¢).
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Fig.3 Electronic band structures of B-doped AGNRs
with widths of #= (a) 11 and (b) 13, and N-
doped AGNRs with widths of #= (¢) 11 and (d)
13. Dashed lines indicate the Fermi-energy,
F=-5.71eV (a), -5.78 eV (b), -5.29 eV (c),
and -5.24 eV (d).
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Fig.4 Transmission functions and the DOS of B-
doped AGNRs with widths of # = (a) 11 and
(b) 13, and N-doped AGNRs with widths of # =
(¢) 11 and (d) 13. The solid and dashed |ines
denote results of doped and intrinsic AGNRs,
respectively.
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Fig.5 The transmission function and the DOS of the
13-AGNR with one vacancy. The dashed |ine
denotes the result of the intrinsic 13-AGNR.
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Fig.6 Transmission functions of (a} 11— and (b} 13-AGNRs under the bias. The solid
and dashed lines denote results of N-doped and intrinsic AGNRs, respectively.
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Fig.7 |-V characteristics of intrinsic, B-, and N-

doped AGNRs with the ribbon widths of (a) # =
11, () # = 13. From the gradients of the
curve, the mobility can be estimated.
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