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Transitioning to an energy system based entirely on renewable energy
sources requires long-term energy storage utilizing energy vectors such
as hydrogen (H2). Given its high diffusivity, broad explosive range,
and low ignition energy, the adoption of Ha requires safety systems
along the hydrogen value chain. Therefore, there is a need for sen-
sitive, specific and selective conductometric Ho sensors operating at
room temperature (RT) and compatible with complementary metal-
oxide semiconductor (CMOS) technology. Earlier work by our group
investigated ultra-thin cerium oxide films grown by atomic layer depo-
sition (ALD) and demonstrated Hg sensing at RT. This performance
was due to the abundant defects present in the films. Building on these
results, we present a comprehensive investigation of ALD-grown tin ox-
ide (SnO2), a widely researched metal oxide for Ha gas sensing. Using
in-situ X-ray photoelectron spectroscopy (XPS), we observe a distinct
dependence of defect concentration on film thickness and oxidant. Fz-
situ Ha /air gas sensing measurements and near-ambient pressure XPS
further link film properties and sensing behavior. These findings pave
the way for novel RT H2 gas sensors based on ALD technology.
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