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Thin Film + Nanoclusters
WO, CuO

Thin layers of WO, deposited by Reactive Magnetron Sputtering
e DC magnetron e W metal target e Ar+ 0O, working gas
e substrate at 500 °C
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Clusters sputter deposited in Magnetron-based Gas Aggregation Cluster Source
e Cu metal target e Ar working gas e various densities prepared

Hydrogen Gas Sensor Motivation
Expansion of hydrogen-based technologies demands more advanced measurement and owaceum At vaceum
control of hydrogen concentrations. This brings new challenges for material researchers G =z o
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Metal oxides are well established as active materials in gas-sensor assemblies. Often they are ggregatio 3 o %0
used in conductometric sensors where the conductivity of a sensor in dependency on the CIUSter g )
concentration of the monitored gas is studied. Source pra——
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The sensorial response can be enhanced by combining of proper materials and/or by
changing geometrical properties of sensor assembly (e.g., enlarging of active surface area).
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Sensing mechanism
depicted for n-type semicondutor

* preadsorbed O, gathers
free electrons
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assisted by noble metal
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Film Properties Near Ambient
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diameter I Tiige (i) . coppgr in a‘fr:)rm of cupric oxide (CuO)
~10 nm E * remains oxidic during and after

- ¢ Enhanced sensitivity with CuO clusters the exposition to H,

e * Opposite reaction of continuous film of CuO clusters contrary to WO, thin film * WO, stable
Nanocluster Sensor  *T - Explanation
* this time just CuO clusters a0 [ —~ Al Copper does not play a role as a catalyst.
* extremely high surface f | ,//J \ WO, is n-type semiconductor x CuO is p-type semiconductor
active area & Lol s - S -> opposite response
* high sensitivity ’ N 1% 5 p-n junction is formed
00 - _l 2 reacts with preadsorbed O, and H,
— o 10 20 30 2 -> enhanced response
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