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Fig. 1: The test coupon is designed to (a) assess variations in line widths, with lines ranging from 8 µm to 1000 µm, (b) display the design of the IDE, including a zoomed image of the collector bars and combs, (c) analyze line spacing for different line widths ranging from 100 µm to 500 µm, and (d) evaluate the effect of rotation on electrodes as the angle varies from 0° to 180° for 300 µm line width and 300 µm line spacing.
Fig. 2: Representation of the line’s upper edge, lower edge, and expected upper and lower edges
Fig. 3: Experimental procedure for (a) the synthesis of Cu2O powder employing cupric bromide (CuBr2) as the precursor, and (b) preparation of Cu2O solution.
Fig. 4: The schematic diagram for the development of a sensor (a) PET substrate, (b) Ag-IDE on PET, (c, d, and e) dip coating of sensing material, and (f) sensing material coated Ag-IDE on PET.
Fig. 5: Experimental setup used for humidity sensing. The concentration of humidity inside the chamber was regulated by using a control valve, ensuring humidity-controlled environmental conditions for the experiment.
Fig. 6: Graph of designed line width versus measured line width for both vertical and horizontal prints, images of printed lines (a) 100 µm, (b) 200 µm, and (c) 700 µm.
Fig. 7: Schematic view of how pixels are ignored during bitmap creation in inkjet printing (a) before and (b) after printing was done.
Fig. 8: Variation of line sizes and spacing between lines. Inset (a) 100 µm lines with 100 µm spacing and (b) 500 µm lines with 500 µm spacing.
Fig. 9: The effect of the rotation of the printed electrode by rotation angle of degrees on the line width for 300 µm lines with an error of ± 5 µm.
Fig. 10: The yield of inkjet-printed IDEs (a) a photograph of printed Ag-IDEs, (b) the resistance heat-map, and (c) the graph of resistance distribution of inkjet-printed Ag-IDEs on PET.
Fig. 11 : XRD patterns for (a) PVP mixed Cu2O coated Ag on PET (Cu2O+PVP/Ag/PET) and (b) Ag on PET (Ag/PET).
Fig. 12: Image of the (a,b) final electrode for sensing, (c,d,e) SEM image of Cu2O/Ag-IDE, and (f,g,h) Cu2O+PVP/Ag-IDE with 60x, 1kx, 50kx, and schematic illustration of interconnections between Cu2O particles  (i) without and (j) with PVP.
Fig. 13: Results of ASTM D3359 crosshatch adhesion test (a and b) Cu2O/Ag/PET before and after test (c and d) Cu2O+PVP/Ag/PET before and after test
Fig. 14: (a) Change in resistance of Ag-IDE and Cu2O+PVP/Ag-IDE, over the number of bending cycles and (b) Microcracks appear on Cu2O+PVP/Ag-IDE after 300 bending.
Fig. 15: Sensor response for humidity (a) resistance as a function of humidity at different temperatures, and (b) resistance over time for 40% R.H (instrument maximum limit) and 80% R.H at 30°.

Fig. 16: Sensor response for ethanol vapor (a) resistance for different ethanol concentrations (ppm) at 30°C and 70% relative humidity, and (b) resistance over time at 30°C.
Fig. 17: Response for different gases at room temperature. The instrument records resistance up to its maximum limit for gases other than ethanol vapor and water vapor.








