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Figure S1: Top view, energy band and density of states of G2-BPN2-G2 (a) and G3-
BPN3-G3 (b) heterostructure monolayer. The zero of the energy is set to Ef displayed
by a level dotted line. Inside the red dotted rectangle delegates the structural unit of
the heterojunction.
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Figure S2: (a) PLDOS along the armchair direction at a bias of 1.0 V and 1.6 V. (b)
PLDOS along the serrated direction at a bias of 0.6 V and 1.8 V. The color bar shows
the data from 0 (black) to high (red).
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Figure. S3 (a) Structures along the zigzag direction. The red rectangular dashed line
indicates the changing unit structure of 4 to 6. (b) Energy bands of different structures
from 4 to 6. The red arrow indicates the width of the band gap and the gray dashed

line represents the Fermi energy level.
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Figure. S4 (a) Structures along the zigzag direction. The red rectangular dashed line
indicates the changing unit structure of 7 to 12. (b) Energy bands of different

structures from 7-12. The gray dashed line represents the Fermi energy level.
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Figure. SS: Transmission pathway of G-BPN-G heterojunction devices M-H1 (a) and
M-HS8 (b). The bias voltage is set to 0.8 V. The color bar shows the data from 0 (blue)
to m (red).
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Figure. S6: H-passivated (a) and O-passivated (b) G-BPN-G (2-2-2) nanoribbon

structures and energy bands.
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Figure. S7: Transport paths of G-BPN-G (2-2-2) nanoribbon O-passivated devices
M-H1 (a) and M-HS8 (b). The bias voltage is set to 0.8 V. The color bar shows the data
from 0 (blue) to & (red).



