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The two-dimensional materials such as bilayer graphene and transition metal dichalcogenides represent a
prospect for the development of new micro- and nanoelectronics devices. Bilayer graphene can be used as
channel of two-gate field-effect transistor (FET). Particularity of the FET based on bilayer graphene is that it
is possibility to operate of graphene channel conductivity changed band gap. In this case electric field
perpendicular to the channel of the FET is applied. Calculation of band gap depends on material and width of
top-gate and back-gate dielectrics, applied voltages. In laboratory "Physics of devices of micro- and
nanoelectronics" at BSUIR we develop a quantum drift-diffusion model [1] of the FET based on bilayer
graphene taking into account changing band gap [2,3]. The model allows to calculate output and transfer
characteristics of the FET based on bilayer graphene. In the paper the comparison of transfer characteristics
of the FET based on bilayer graphene with different dielectrics of top and back gates has been carried out.
Similar researches of transfer characteristics of the FET based on monolayer graphene was considered in
paper [4].

The two-dimensional materials are also transition metal dichalcogenides such as MoS,, WSe,, WS,. The
paper [S] was devoted of investigation of properties of the material systems accenting difference of material
properties which depend on number of layers. Taking into account the particularities simulation of resonant-
tunneling heterostructures with vertical transport was carried out. In particular heterostructures based on
material systems MoS,/WSe, and MoS»/WS, were simulated. Investigation was fulfilled with the use of
developed combined model of resonant-tunneling structures proposed for heterostructures with vertical
transport [2]. Influence of spacer regions on [V-characteristics of the heterostructures was demonstrated.
Simulation of heterostructures with vertical transport including GaN, SiC and graphene also was considered.
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JByMepHBIE MaTepualibl, TaKHe KakK JABYXCJIOHHBIA TpadeH W IUXaNbKareHUIBI MEePEXOJHBIX METaILIOB,
CUMTAIOTCS TIEPCHEKTUBHBIMU TPH pa3paboTKe MpHUOOPOB MHKPO- W HAHODJIEKTPOHUKHU. [IByXCIOWHBIN
rpadeH MOKEeT OBbITh MCIIOJIB30BaH B KAaueCTBE KaHala JBYX3aTBOpPHOro mosieBoro tpansucropa (I1T).
Oco6ennocteio IIT Ha ocHoBe aByxcnoitHoro rpadena (IAI) sBnsercs BO3MOXKHOCTh YIPABISThH
MIPOBOAMMOCTBIO T'pa)eHOBOTO KaHalla 3a CUET W3MEHEHUWsS HIMPWHBI 3ampernieHHo 30HbBI E,. Ee pacuer
3aBUCHT OT MaTepHaia U TOJIIUHBI TOI3aTBOPHBIX JUAJIEKTPUKOB, a TAKIKE OT MPHUKIIAIHIBAEMBIX CMEIIICHHI.
B nayunoii nabopatopun BI'YUP «®usnuka npuOOpPOB MHUKPO- M HAHOIJICKTPOHHMKH» Oblia pa3paboTaHa
KBaHTOBass Ju(dy3noHHo-apeiidoBas moaens [1] moseBoro TpaH3uCTOpa Ha JBYXCIOWHOM rpadeHe,
yunuTbiBaomas usMmeHenue E, [2,3]. Mopgenb mNO3BOJSIET pacCUUTHIBATH BBIXOAHBIC M MEPEAATOUYHBIC
xapaktepuctuku [1T ma JII'. B pabote nmpoBeaeHo cpaBHEHHE Mepeaatodnsix xapakrepuctuk [T ma I ¢
Pa3TMYHBIMH TTOA3aBTOPHBIMHU AUAIEKTpukaMu. [logo0HBIE MCCIe0BaHNS TEPENATOYHBIX XapaKTEPUCTHUK
[T Ha ocHOBe ogHOCTIONWHOTO rpad)eHa ObUIM PAaCCMOTPEHEI B [4].

K nBymMepHBEIM MaTepmalaM TakKe OTHOCITCS AuXajdbKareHWAbl, B dYacTHOCTH, MoS;, WSe;, WS,.
HccenenoBanuio CBOMCTB ATOM CHCTEMBI MaTEpPHAIOB TOCBSIICHA CTaThsl [5], B KOTOPOH aKIEHTHUPYETCS
pasnuyMe CBOMCTB Marepuana B 3aBHCUMOCTH OT KonudecTBa cioeB. C ydeToM 3THX OCOOCHHOCTEH
MIPOBEICHO MOJEIMPOBAHUE PE30HAHCHO-TYHHENBHBIX T'€TEPOCTPYKTYP € BEPTHKAJILHBIM TPaHCIOpTOM. B
YaCTHOCTH, IPOMOJICTUPOBAaHBl T'eTEPOCTPYKTYphl HA OCHOBE MaTepHalbHBIX cucteM MoS,/WSe, u
MoS»/WS,. HccnenoBanue NpoBeIeHO ¢ MOMOLIbI0 KOMOWHMPOBAaHHONW MOJEIH PE30HAHCHO-TYHHEIBHBIX
CTPYKTYp, TpeIHa3HAUYEHHON IS TETEPOCTPYKTYP C BEpTUKaIbHBIM TpaHcropToM [2]. [lokazaHo BiusHuE
creiicepoB Ha XapaKTEPUCTHKHU HCCIEIYEMBIX TeTePOCTPYKTYP.

Taxxe B [dOKJIaZe pPacCMOTPEHO MOJEIMPOBAHHE TE€TEPOCTPYKTYp C BEPTUKAIBHBIM TPAHCIIOPTOM,
Brumrouaronux GaN, SiC u rpaden.

Pabora BpimonHeHa B pamkax ['ocymapcTBEHHBIX NpOrpaMM Hay4dHBIX HcciefoBaHuii "KonBepreHuus'",
"MarepuanoBeieHie, HOBBIC MaTepHaNbl W TeXHONOTHH', "MOTOHWKA W AJICKTPOHWKA IJI WHHOBAITUH'"
PecriyOnuku Benapychs.
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