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(57) Abstract

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 tunnsl current opens up the possibility of constructing different electronic logical circuits
based on single-electron tunnelling junctions and creating single-electron analogue and digital davices, 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.
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3NCKTPOHHDLIX JIOTHUSCKMX CXEM HA OCHOBE ORHO3ACKTPOHHEIX TYHHCHBHBIX
TIEPCXONOB M COMMAHWA ONHOINECKTPORBHBIX IHANOTOBLIX W UMPPOBLIX ycTpolicTs, B
YACTHOCTH, BLICOKOYYBCTBUTC/IBHBIX CCHCOPOB.

Cnocob #3roToBNCHAR TYHHEABHOro npubopa 3axniouaercs B GoOpMHUPOBAHBR
H2 NOBEPXHOCTH TBEPROTENLHON NOLNOXKKN BXOAHOTO, BLIXORHOIO M YNPAENNIoWINX
BNEXTPOAOB € ROCACAYIOUINM  (POPMHUPOBAHHEM HHEPTHON AHINCKTPUYCCKOA
MONEKYASPROIT MATPHUB C© YNOPHOOMEHHO OCTPOCHHLIMK B HeEc OKTHBHLIMH
MOJIEKYAQMH 11 KNACTEPAMB,  HRMSIOIMNMNMCSH  UCHTPAMM  NOKaH3auMn
TYHHSIHPYIOWINX  SNEKTPOHOB B, TakuM’  obpadom, dopmupyonImnx
OAHO3ACKTPOHHEIC TYHHCAbHbIC NEpexoass.

BddexT DHCKPETHOTO TYHHRCANPOBOHUN CAMHONHLIX HOCHTCNCH TOKA CKBO3b
TYyHHenbHbIe Gapbephl NPM KOMHATHON TeMNepaType, PEANUIYEMbIA B TYHHCABHOM
npubope, MOXET ObITH MCTIONBLIOBAH KOK B OAHOINCKTPOHHOM TPAH3HCTOpE, TaX H
IS NOCTPOCKYUH ORNCINCKTPOHHLIX JIOTHYUECKHX CXCM, B KOTOPHIX jsorpyeckue “17
K “0" OTONIECTBRSIOTCA C OTCYTCTBUEM YUIM NMPUCYTCTBHEM ONHOTO 3ACKTPOHa.

HCRJIOYKTEALHO I8 NEIEN HHOOPMAIHH

Koxsi, Menomaysuse xan obosnasesnin crpas-wenos PCT na tvryzmiaix aicrax Spomnop, 3 XoTopMI
NYGEEXYIOTCS MENXYRAPONMAIS anmmxu 3 coorsercrsmu ¢ PCT.
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