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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

TOCTIPKEHHS TUHAMIYHYX BJIACTUBOCTEN HOBITHIX HATIIBITPOBITTHUKOBMX HAHOMATEPIAJIIB I
HAHOKOMIIOHEHTIB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Investigation of the dynamic properties of the newest semicoductor nanomaterials and nanocomponents

Pedepar yKpaiHCBKOIO:

Po6ora nos's3ana 3 gOCiIKEHHSIM HaHOMaTepiasiB i HAHOCTPYKTYP [1Jisi CTBOPEHHS HaAUBUIKOLIMHUX i
HA/IBMCOKOYaCTOTHMUX KOMIIOHEHTIB MIiKPO- i HAHOEJIEKTPOHIKY. BUKOpUCTaHHS MIMPOKO30HHYX MaTepiasiB
HITPUIHOI IPYIIX BiIKpPUBA€ HOBI MOKJIMBOCTI IOZ0 CTBOPEHHS HA IX OCHOBI HAMIBIIPOBIZHUKOBUX CTPYKTYP 3
HU3bKOPO3MIDHUMU €JIeMEHTaMHU, sIKi TO€JHYIOTh MOKJIMBOCTI OTPMMAHHS SIK GibII MBUAKOIIOYMX, TAK i OiIbII
IIOTY>KHUX €JIEKTPOHHMX IIPUJIAIiB Y IIOPiBHSAHHI 3 iCHYI0OUMMH IIPUJIaiaMu Ha criosiykax A3B5. [locimkeHo
IVHaMi4yHi BIaCTUBOCTI HaNliBIPOBiJHUKOBUX CIIOJIYK SIK peakliito gpei(oBux NPOLECiB Ha iMITyJIbCHE €JIeKTPUYHE
nosie Ay criosyk InN, GaN Tta AIN 3 Ky6i4HOI0 Ta FeKCaroHaJabHOIO CTPYKTYPOIO. BU3Hau€HO OOBXMHY 6a/1iCTUIHOTO
IpoOGiry 3a pPisHUX aMILITY[] Ta TPUBAJIOCTSIX IEPEIHbOrO (PPOHTY iMIyJIbCY. BCTaHOBIIEHO, 10 TPaHUYHA YaCTOTa,
sIKa BU3HA4ya€ThCsl iHepLilHICTIO IPOoLeCiB pO3CilOBaHHS iIMITyJIbCY Ta MDKIIOJIMHHUX [I€PEXO/IiB, ajie 3[1e6i1b11oro
4acoM peJlakcallii eHeprii, Mae 3Ha4€HHS MTOPAIKY COTEHD i HABiTh TUCAY rirareplis, 3MEHIIYIOYUCH i3 3pOCTaHHAM
HAIIPYXEHOCTI €JIEKTPUYHOrO 110J1sl. CTBOPEHO MAaTEMATUYHI MOJIEJIi HU3KYA KOMIIOHEHTIB 3 IIONIEPEYHUM Ta
[IO3[JOBXXKHIM KBAaHTOBUM TPAHCIIOPTOM, @ TaKOX IOCJIiIP)KEHO KBaHTOBOPO3MipHi e(deKTH, 5IKi BUHUKAIOTD Y
KOMIIOHEHTaX HaHOeJIEeKTPOHIKU. P03p0o6sieHO MaTeMaTUYHi MO/IeJTi, 32 TOMTOMOT0I0 SIKUX Ha OCHOBI €eHePreTUYHUX,
IIOJIOBUX i iH. 3a7I€XKHOCTEN HOCIiB 3apsy NPOBEIEHO aHaJi3 oJie-MBUIKICHMX XapaKTePUCTUK
reTepOTPaH3UCTOPIB 3 ABOMA KBAHTOBUMU SIMAMU i cucTeMamy KBaHTOBUX TOUOK (KT) Po3pobaena metonuka i
anroputm BpaxyBaHHs BIIMBY KT Ha ogoBXKHIN TpaHCIIOPT HOCIIB 3apsaay B rereporpanaucTtopi. Ilokazano, mo
BOynoByBaHHs cuctemu KT B reteponepexisi IpU3BOIUTh 10 3pOCTaHHSI IIBUIKOLIi reTepoTpaH3uCTOpA.
Po3pob6eHo i BepudikoBaHO MOJIeJli Cy9aCHMUX PE30HAHCHO-TYHEJIbHUX [i0/1iB, BKIIOYAl0YM TUHAMIYHI
XapaKTepUCTUKU. PO3p0o6sieHO MOZiesib OJHOeJIEKTPOHHOI'O TPaH3MCTOPa, I00YJ0BAaHOTO Ha MOJIEKYJIi
deHinpuTionNy, sIKa J03BOJIsIE DOCTiIKyBaTH Qi3UyHi IpolecH i pexkuMu QyHKIiOHYBaHHS TPAaH3UCTOPA B yMOBax
KyJIOHIBCBKOI 6J10Kai¥ Ta CAMOY3TOKEHOTO €JIEKTPUYHOTO 10JIs1. PO3p06JIeHO METOIMKY i IPOBEIEHO PO3PaXyHKU
XapaKTEPUCTUK CBITJI0i0/iB HA FeTePOCTPYKTypax. Po3po6yieHO MaTeMaTUyHy MOZEJIb KBAHTOBOTO KACKaJIHOTO

Jlazepa Ta JOCJiKeHO HaArpaTKOBY CTPYKTYPY HalliBIIPOBiJHUKOBOTO Jla3epa 3 JOBKUHOIO XBUJI 5 MKM.

Pedepar aHIJ1iiCBKOIO:

This work is devoted to research of nanomaterials and nanostructures for creation of super-high speed and THz
micro- and nanoelectronics components. Using of IlI-nitride wide gap materials opens new possibilities for
creation on their basis low-dimensional semiconductor structures, which combine possibilities to get more fast-
acting and more powerful electronic devices in comparison with existent A3B5 devices. The dynamic properties of
semiconductor materials as reaction of drift processes on the impulsive electric field are investigated for InN, GaN
and AIN with a cube and hexagonal structure. Lengths of ballistic motion are determined for different amplitudes
and impulse durations. It is defined that maximum frequency which is determined the processes of impulse
dispersion and intervalley transitions (but mostly by relaxation energy time) may be estimated how hundreds and
thousands GHz, diminishing with growth of electric-field tension. The mathematical models of components with a
transversal and longitudinal quantum transport are created and quantum dimension effects which arise up in the
components of nano electronics are investigated. Mathematical models based on power, electric field and
transport of charge dependences are developed and the analysis of field-velocity characteristics of
heterotransistor with two quantum wells and systems of quantum dots (QD) are fulfilled. The technique to



consider the quantum dots influence on longitudinal charge carriers' transport in heterotransistor has been. It is
shown that embedding of the system of QD in heterojunction results in growth of fast-acting of heterotransistor.
The model of modern resonance-tunnel diodes is developed and verificated, including dynamic characteristics.
The model of single-electron transistor, based on the molecule of fenildutiol is described and it allows to
investigate physical processes and functioning regimes of transistor in the conditions of coulomb blockade and
self-congruent electric-field. A method the analysis of light-emitting diodes characteristics is developed and their
heterostructures are calculated. The mathematical model of quantum cascade laser is developed and it is
investigational super lattice structure of semiconductor laser with a wave-length 5 micron.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hazga HTII ykpaiHCBKOIO: MatemMaTi4Hi MOZEI 17151 aHAJI3y AMHAMIYHNX BJIACTUBOCTEN PE3OHAHCHO-
TYHEJIbHUX [OiOZiB Ta €JIEKTPUYHUX [IaPaMETPIB CTPYKTYP HU3bKOI PO3MIPHOCTI 3 IONIEPEYHUM Ta [TO3L0BXKHIM
KBAaHTOBMM TPAHCIIOPTOM; IPOTPaMHMI KOMIUIEKC, IPUIATHUM N1 aHAMi3y i Bidyasisallii XxapaKTe€pUCTUK Ta

IIPOEKTYBaHHS PE30HAHCHO-TYHEJIbHUX JiOJliB Ta HArPaTKOBUX HAHOCTPYKTYP

Hazpa HTII aHrsi#icbKoI0: Mathematical models for analysis of the dynamical properties of resonant-
tunneling diodes were developed; modeling of electrical parameters of the low-dimensional structures with a
transversal and longitudinal quantum transport was carried out, incl. double-junction field-effect heterotrsnsistors
and quantum dot transistors

HTII, axy nepenba4asiocsi CTBOPHUTH:

IIpuunnn, yepe3s saki HTII He Oysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: Mozel

l'asy3p 3aCTOCYBaHHS: BUpoGHUIITBO JieTasieil eJIeKTPOHHOTO ycTaTkoBaHHs (32.10.0)
PeecTpanifiHuil HOMep KapTKH T€XHOJIOT1ii:

Omnuc HTII: Ha ocHoBi 1BOX€ENIEKTPOIHOI CTPYKTYPU OJIHOEIEKTPOHHOTO TPAHCIIOPTY GyJia CTBOPEHA HOBA
MOJ€JIb OJHOEJIEKTPOHHOI O TPAH3MUCTOPa, NOOYJOBAHOTO HA MOJIEKYJli (PEHININTIONY, SIKA LO3BOJISIE IPOBECTU
MOJEeJII0OBAHHS Ta aHaJli3 BUXiJIHi XapaKTepUCTUKU MOEJli OGHOEJIEeKTPOHHOIO TPAH3UCTOPA Ta iX 3aJI€>KHICTh Bif,
napaMeTpiB i 30BHIlIHIX (pakTopiB. JlicTana 1ogaabHOro po3BUTKY MOJIeJlb ABOKaHAIbHOTO [10JIbOBOIO
reTepoTPaH3UCTOPA 3 BOYAOBAHMMU CUCTEMaMU KBAHTOBUX TOYOK, SIKa BPAxOBye (Pi3MYHUI MEXaHi3M B3aeMO[Iil
KBAaHTOBUX TOYOK B KBAHTOBI! SMi 3 IBOBUMIDHUM €JIEKTPOHHUM ra30M y CUJIbHUX €JIEKTPUYHUX TOJISIX.
3anpornoHOBaHO MaTeMAaTUYHY MOZEJb [JIsl BUBYEHHS 3aPOJIKOYTBOPEHHSI IMCJIOKallill B HAHOCTPYKTYPaXx, sIKi
BHMKOPHUCTOBYIOTBCS y IpUJIaZiaXx BUIIPOMiHIOBaHHS CBiT/Ia. PO3p006/IEHO METOMKY PO3PaxyHKYy ONTUMAIbHUX

TE€MIUIETHUX IapaMeTPiB 3TiJHO KPUBUX YMOBHO-0€3IMCIOKALIMHOTIO PeIbedy i CTYNEHIO PO3y3TOKEHHS I'PaTKU.
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnius HTII Ha moBKiJjs:
BnpoBaaskennss HTII: He snposamxeno
IIpakTuyHa peasnisanis HTII
IToyaTok eramy: 2 poku
3aKiHYeHHs eTamy:
Cno>xuBaui npo,uyKuii': HBO "Opion", HBO "Carypn", HII "Mikponpunan”
IlepcneKTHBHI PUHKH: VkpaiHa
XapakTep cniBpOOIiTHHIITBA 3 iIHBECTOPOM
IToTpiOHMI 06CAT iHBECTHILiH, THC. TPH.:
IIpagBa, 0 HaAAIOTHCS iIHBECTOPY MicJIsA 3aBEPIIEHHS POOOTH:
HasaBHicTb 0i3Hec-IJIaHY:
TexHiKO-€KOHOMiYHE OOrpyHTYBaHHSI.
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