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Figure S1. Experimental process for MoS2 based device fabrication. (a) Schematic representation of the spray coating system used for the synthesis of MoS₂. (b) Device fabrication setup involving ions beam deposition (PECS II – Model 685) of Pt electrodes, followed by the assembly of the MoS2 based Field Effect Transistor (FET).
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Figure S2 Distribution of grain size in MoS2 thin films: a) Pristine MoS2; b) 10% nitrogen-doped MoS2; c) 50% nitrogen-doped MoS2.



Figure S3 XRD diagram for pristine, 10% and 50% nitrogen doped MoS2 thin films including a zoom in on (100) peak to showcase the XRD shift-induced nitrogen doping. 

[image: Une image contenant capture d’écran, texte, Graphique, conception

Le contenu généré par l’IA peut être incorrect.]
Figure S4. Raman spectroscopy analysis of MoS₂ thin films. (a) Zoomed Raman spectra showing the characteristic A₁g and E12g modes, highlighting shifts in peak positions indicative of structural and phase modifications induced by N-doping. (b) Variation of the A1g and E2g Raman peak positions as a function of urea doping concentration.
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Figure S5. XPS elemental and compositional analysis of MoS2 thin films. (a–c) General XPS survey spectra of (a) pristine MoS2. (b) 10% urea-doped MoS2. (c) 50% urea-doped MoS2. High-resolution XPS spectrum of (d) pristine MoS2. (e) 50% urea-doped MoS2.
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Figure S6. IDS-VDS plots with respect to various gate bias for sample: a) 10% N-doping; b) 50% N-doping

Table S1. XPS element contents Mo, S and N in MoS2 thin films.
	Samples
	Mo / at%
	S / at%
	N / at%

	Pristine MoS2
	28.79
	71.21
	-

	10% Urea doped MoS2
	42.75
	54.46
	2.79

	50% Urea doped MoS2
	42.36
	52.81
	4.83
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