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Fig. S1 A schematic illustration of the antibody immobilization process.



Fig. S2 Schematic diagram of I-V measurement for operating dual-gate oxide semiconductor 

thin-film transistor.



Fig. S3 Output curve (Vtg = 0, 2, 4, 6, 8 and 10 V) of dual-gate oxide semiconductor thin-film 

transistor.



Fig. S4 Contact angle images of ITO sensing membrane (a) with and (b) without UV-ozone 

treatment.



Fig. S5 Deconvolution of O 1s XPS spectrum in ITO sensing membrane (a) before and (b) 

after UV-ozone treatment.



Fig. S6 Storage stability of the immunosensor for one week. (Storage temperature: 20 °C and 

concentration of SARS-CoV-2 spike protein S1: 1 pg/mL)



Fig. S7 Variations of drain current during real time detection to spike S1 protein of SARS-

CoV-1 with increasing concentration; 1 fg/mL, 10 fg/mL, 100 fg/mL and 1 pg/mL.


