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Fig. S1. Spin-resolved transmission spectra T(E) and projected local density of states

of Z-type NiBr,-ML PN-junction diodes under the biases of —0.4 V and —0.5V.
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Fig. S2. Spin-resolved transport properties of PN-junction diodes of NiBr,-ML: (a) Schematic of
the PN-junction diodes of NiBr,-ML. (b) I-V and polarization ratio (PR) curves of A-type
PN-junction diode of NiBr,-ML; (c) rectifying ratio curve of A-type PN-junction diode of
NiBro-ML; (d)—(f) spin-resolved transmission spectra T(E) and projected local density
of states under the biases of 0, -0.8, and 0.8 V, where the top panel and bottom panel
correspond to spin-up and spin-down state, respectively. The colorbar shows the data from 0

(white) to high (blue).
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Fig. S3. Device properties of the PN-junction diodes of NiBr,-ML: (a) Difference
conductance curves of A-type PN-junction diodes of NiBr,-ML; (b) bias-dependent
transmission spectra for the spin-up and spin-down states; (c¢) k-dependent
transmission coefficients T(E,k) at -0.8 V. The colormap shows the T(E,k) from 0
(white) to high (blue). Top and bottom panel in (b) and (c) correspond to spin-up and
spin-down state, respectively.
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Fig. S4. Transport properties of A-type NiBr,-ML PIN-junction field-effect transistors
(FET) under different gate voltages: (a)—(c) I-V and polarization ratio curves under the
gate voltages of 0, 1, and 2 V, respectively; (d)—(f) spin-resolved transmission spectra
T(E) and projected local density of states under the biases of 0, 1, and 2 V, where top
and bottom panel correspond to spin-up and spin-down state, respectively; (g) schematic
of the NiBr,-ML FET.
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Fig. S5. Spin-up, spin-down, total rectifying ratio curves of A-type NiBr,-ML

PIN-junction FET under different gate voltages: (a) Vg=0V; (b) Vg=1V; (c) Vg=2 V.
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Fig. 6. Photoelectric properties of the NiBr,-ML. (a) Optical-conductivity of NiBr,-ML. The

embedded spectrum pattern displays the visible region. (b) Schematic of the PIN-junction
phototransistor of NiBr,-ML. (c) Spin-resolved photocurrent density of the A-type PIN-junction
phototransistor of NiBr,-ML under zero bias (without power). (d) Gate-dependent photocurrent
spectra of the A-type phototransistor of NiBr,-ML under zero bias. IR, VR, and UR refer to the

infrared, visible, and ultraviolet region, respectively.



