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Fig. S1 Raman spectra of the SnS2 flake. Characteristic Raman mode (A1g) can be 

identified and compared based on their peak positions and relative intensities.

Fig. S2 I-V transfer curves of Ti-SnS2 (Schottky contact) and Bi-SnS2 (Ohmic contact) 

FETs fabricated on a 200nm SiO2/P++ Si substrate. 



Fig. S3  Gate leakage current-voltage characteristics of the La:HfO2/HfO2 gate stack.

Fig. S4  Arrhenius plots for SnS2 devices with different metal contacts (Bi, Cr, Ti). 

Temperature-dependent I–V measurements were used to extract activation energies, 

showing the contact behavior of each metal.



Fig. S5 Statistical summary of the sub-60 mV/dec region width for 15 NCFETs with each 

contact metal (Bi, Cr, Ti).

Fig. S6 Repeated switching test results of the SnS2 transistor.



Fig. S7 Images of the negative capacitor (HfO₂/La:HfO₂): (a) surface AFM image (RMS 
roughness: 0.26 nm) and (b) thickness of the negative capacitor.

Table S1. Comparison of TMD-Based NCFETs with Hysteresis-Free Characteristics
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Ni 57.6 52.3 0.1 10-12~10-9 >107 1
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H0.5Z0.5O 
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Te CuInP2S6/h-
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