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Transition-metal encapsulating Si cage cluster films on Si substrate have

Si-bonding networks and favorable properties, such as ultra-high carrier doping, which have never
observed in the conventional Si material science, because the properties originate from formation of
the local transition-metal encapsulating Si cage structures. In this work, we have developed useful
fabrication method of the cluster films for an industrial application and futuristic element
technology to use in nanoelectronics devices, utilizing the properties of the transition-metal
encapsulating Si cage cluster films. In particular, it is found that the insertion of the cluster
films between metal electrodes and Si substrates gives a large reduction of the contact electric
resistance.
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