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Fig. S1. Materials stability characteristic of Nb3Cl8



Fig. S2.  Device stability characteristic of 8.72 nm thick Nb3Cl8 FET



Fig. S3.  Energy band diagram showing the photoresponse process within the Nb3Cl8

In process ①, electrons in the valence band (Ev) absorb photon energy and are excited to the 

conduction band (Ec), generating electron-hole pairs and increasing the hole concentration. 

This represents the conventional photoexcitation mechanism. Concurrently, process ② 

involves the excitation of electrons from trap levels (Etrap) within the bandgap to the conduction 

band. However, the key to the observed negative photoconductivity lies in process ③, where 

photo-induced electrons recombine with holes in the valence band through these trap states, 

effectively reducing the overall hole concentration. This recombination process, facilitated by 

the presence of trap levels, is the primary driver of the decrease in conductivity under 

illumination, leading to the NPC phenomenon in Nb3Cl8.



Fig. S4. Hysteresis loop in the transfer characteristics of Nb3Cl8



Fig. S5. Transfer characteristics (Ids-Vg) of Nb3Cl8 nanosheets, obtained by sweeping the gate 

voltage from −40 to 40 V under dark and ligh at fixed Vds of 1 V.



Fig. S6. Ids-Vds curve of the Nb3Cl8 in the dark mode and under light illumination with 

different wavelength from 400 to 1050 nm



Fig. S7. Time-resolved photo response of the Nb3Cl8 at Vds = 3 V under different wavelength 

ranges (450-1050 nm) with a power density of 1.54 mW/cm2.



Fig. S8. Wavelength dependent EQE at Vds = 3 V and power density = 1.54 mW/cm2.



Fig. S9.  Photocurrent stability characteristic of 8.72 nm thick Nb3Cl8 FET



Fig. S10. Time-resolved photoresponse in vacuum condition at Vds = 3 V and power density = 1.54 

mW/c



Fig S11. Thickness-dependent responsivity of Nb3Cl8 nanoflakes.



Table. S1. Comparison table of key parameters of 2D NPC
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