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Abstract

Molecular devices play an important role in the miniaturization of spintronics devices in the fu-
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ture. In this paper, the properties of spin the field effect transistor composed of single chromic
phthalocyanine molecules and gold nanowire electrodes have been studied by means of density
functional method combined with non-equilibrium Green’s function. It is found that the two spin
currents of the device increase with the increase of the bias voltage, and the spin filtering effect
increases first and then decreases under the control of the bias voltage. Under certain bias voltage,
the effect of applying positive gate voltage on spin filtering is obviously better than that of apply-
ing negative gate voltage under the same condition.
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Figure 1. Schematic diagram of the Au(001)/CrPC/Au(001) molecular spin-field
effect transistor model
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Figure 2. (a) Projection density of state; (b) The transmission spectrum in the equilibrium state
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Figure 3. (a) Current-voltage curve; (b) Spin filtering effect
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Figure 4. Spin-dependent transmission spectra at different bias. (a) Spin-up electron transmission spectrum; (b)
Spin-down electron transmission spectrum. The sections enclosed by the black dashed lines represent the bias windows
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Figure 5. (a) Transfer characteristic curve; (b) Regulation of gate voltage on spin filtering effect. The fixed bias is 0.6 V
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Figure 6. The device has spin-dependent transmission spectra at different gate voltages at 0.6 V bias. (a) Spin-up
transmission spectrum; (b) Spin-down transmission spectrum
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