


The tunnelling device comprises input (3), output (4) and control (N)
electrodes separated by tunnel barriers; the tunnel barriers and
inter-barrier spaces take the form of a sequenced structure of molecules
and clusters forming tunnel junctions, and each control electrode (5) is
disposed in the region of the sequenced structure of molecules and clusters
(2). The dimensions and characteristics of these molecules and clusters
ensure single-electron correlated tunnelling of electrons in the device at
relatively high (room) temperatures. The tunnelling device is based on the
principle of controllable correlated electron tunnelling. The ability to
control tunnel current opens up the possibility of constructing different
electronic logical circuits based on single-electron tunnelling junctions
and creating single-electron analogue and digital devices, in particular
highly sensitive sensors. The method for manufacturing the tunnelling
device is as follows: input, output and control electrodes are formed on
the surface of a solid-state substrate, an inert dielectric molecular
matrix is then formed incorporating sequences of active molecules and
clusters which act as localisation centres for tunnelling electrons and
thus form single-electron tunnel junctions. The discrete tunnelling effect
of single current carriers through the tunnel barriers at room temperature
achieved in this tunnelling device can be used in a single-electron
transistor and in the construction of single-electron logical circuits in
which logical "1" and "0" is identified with the absence or presence of a
single electron.    


