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Fig. 1. Schematic geometric structures of two devices. The
left and right black solid wire frames are the left and the
right electrode, which are two unit cells of zigzag SiCnanor-
ibbon under different edge dual-hydrogenation. Isosurface
plots of the spin-polarized charge density difference of up-
spin and down-spin states with the isovalues all setting at
0.05/¢) A3 (1 A =0.1 nm).
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Fig. 2. Geometric structures and spin-resolved band structures of (a) the zigzag SiC nanoribbon with the dual-hydrogenation on the

silicon atom of the bottom edge and (b) the zigzag SiC nanoribbon with the dual-hydrogenation on the carbon atom of the top edge.
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Fig. 3. The spin-resolved transmission spectra and the spa-
tial distributions of the up-spin (red) and down-spin
(blue)local density of state at the transmission peaks under
zero bias: (a)M1; (b)M2 .
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Fig. 4. (a) The up-spinprojecteddensity of states of left electrode, right electrode and central anthradithiophene at zero bias voltage;

(b) the down-spinprojecteddensity of states of left electrode, right electrode and central anthradithiophene at zero bias voltage.
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Abstract

Using non-equilibrium Green's function combined with density functional theory, we investigate the spin-
resolved transport properties of the zigzag SiC nanoribbon (zSiCNR) connecting anthradithiophene (ADT)
molecules and obtain the giant spin current rectification in the presence of a ferromagnetic field. The dual-
hydrogenation on edge C atoms or Si atoms can change the initial metallicity of the pristine zSiCNR with the
edge mono-hydrogenation into semiconductivity in the presence of a ferromagnetic field. The up-spin current-
voltage characteristic of the cis-ADT device and the trans-ADT device can present the significant rectification,
and the corresponding giant spin current rectification ratios are close to 10! and 10'° respectively. In addition,
the current-voltage characteristics of two devices both perform a perfect spin filtering behavior in the positive
bias region due to the huge difference between the up-spin current value and the down-spin current value.
These findings are of great significance in the functional applications of spin-resolved molecular devices in the

future.

Keywords: SiC nanoribbon, spin-resolved transport property, spin current rectification, spin filtering
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