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Figure S1: Deposited Gold on PET substrate: a) plasma sputter coater MNT-JS 1600 b) shadow mask for IDE fabrication.

In this work, the Gold (Au) electrode is fabricated on a PET substrate through plasma sputter coater (MNT-JS 1600). A visual representation of this procedure can be found in Figure S1.   It is essential to highlight that the spacing and width of each finger of an IDE directly impacts the performance of the humidity sensor. These dimensions were meticulously optimized, and detailed labelling for each part. PET substrate with a shadow mask was put inside the chamber and underwent a 10-minute processing phase to achieve the desired thickness for the gold IDE coating. The Au IDEs achieved a consistent thickness of 42 nm, with metallic electrodes patterned under a vacuum pressure of 2 × 10−6 Torr. The following formula measured the film thickness, which is mentioned on the official website of this plasma sputter coater manufacturer. 
H = M * I * T
Wherein H denotes the thickness of the coated film, M is the material constant, approximately 0.07 for gold at a working distance of 50mm (the distance between the sample and target), I represent the sputtering current, which was set at 10mA, and T stands for time, maintained at 600 seconds.
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Figure S2: Real Time IOT monitoring. a) Realtime monitoring breathing test b) real time monitoring of dry finger.
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