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Fig. S1 a and b Optical microscopy images of the as-grown continuous MoS2 films.
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Fig. S2 a and b Raman mapping characteristics of E2g and A1g peaks centered at 384 and 403cm-1, respectively.
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Fig. S3 XPS spectra of a Mo 3d and b S 2p regions for defective MoS2. Deconvoluted peaks correspond to Mo4+ (3d5/2 at 231.2 eV and 3d3/2 at 234.3 eV), S2- (2p3/2 at 164.0 eV and 2p1/2 at 165.2 eV).
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[bookmark: OLE_LINK97]Fig. S4 Transfer characteristics curves of liquid-gated MoS2 FET in PBS (0.1×) solution (pH~7.4) measured with respect to time at Vds = 0.1 V.
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Fig. S5 Transfer characteristics curves of liquid-gated MoS2 (low-defect CVD growth without H2) FET in the PBS solutions with different pH values at Vds = 0.1 V.



















Table S1 Sensing Performance of Low-material FET pH Sensors:
	Channel Material
	Structure
	SS
(mV/dec)
	Current Sensitivity (%/pH-1)
	Voltage Sensitivity (mV/pH)
	pH Range
	Reference

	Graphene
	FET
	~1000
	~30
	24.6
	6.0-8.0
	[31]

	ReS2
	FET
	116
	126
	54.8
	3.21-8.11
	[20]

	WSe2
	FET
	120
	100
	30
	4.0-7.2
	[22]

	In2O3
	FET
	81.3
	~100
	590.6
	4.0-8.0
	[14]

	MoS2
	FET
	250
	142
	~59.6
	3.0-8.5
	[24]

	MoS2
	FET
	78
	713
	59
	3.0-5.0
	[23]

	MoS2
	FET
	70
	534.8
	44
	4.6-9.5
	This work
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