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Fig. 1. Schematics of (a) single-channel and (b) dual-channel hydrogen (H2) gas sensor systems, in which Pd-coated SnO2 nanorods (NRs) were grown on (a) 300-nm 
SiO2/p-type Si substrates and (b) p-type Si substrates, respectively. Interdigitated electrode (IDE) patterns of the Pt/Cr layer are integrated on both substrates. 
Simplified circuit diagrams for the (c) single- and (d) dual-channel H2 gas sensor systems, respectively. Pd-coated SnO2 NRs act as a single conduction channel on 
SiO2/p-type Si (c), while the interface at Cr/p-type Si serves as a parallel conduction channel (d). The total resistance of the devices is expressed as Rtotal = Rch.1 for 
the single channel and 1/Rtotal = 1/Rch.1 + 1/Rch.2 for the dual channel. (e) Graph of resistance change in the H2 gas sensor during the H2 in-and-out cycle. Irre
versible resistance change is observed in the single-channel gas sensor system, whereas reversible resistance change is observed in the dual-channel gas 
sensor system. 

Fig. 2. (a) Low-magnification cross-sectional transmission electron microscopy (TEM) image of the dual-channel H2 gas sensor. The region for SnO2 NRs on the Pt/Cr 
IDE pattern is selected and observed. (b) High-resolution image taken from the selected area (red box in (a)). The metallic Cr phase is confirmed by the selected-area 
fast Fourier transform pattern (inset). (c–f) Energy-dispersive X-ray spectroscopy analysis of the cross-sectional TEM images with (c) Pt, Cr, and Si; (d) Si alone; (e) Cr 
alone; and (f) Pt alone. 
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