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3. CyThb po3poOKku, OCHOBHI pe3yJibTaTH.

YKP.

BuxopuctoByroun aHamiTUYHI BUpa3W IJIs YaciB peslakcallli iMmysibey 1 eHeprii
P Pi3HUX MEXaHI3Max PO3CISTHHS, 3p00JICHI OIIHKY JUHAMIYHUX BIIACTUBOCTEU
tpunitpuaaux cnoiayk (INN, GaN, AIN) y CHIBHHUX EIeKTPUYHHX TOJISX.
Po3paxoBani nosie-temnepaTypHi 3aJIeKHOCT1, PYHKITIT 3aCEIEHOCTI JOJUH 1 ToJIe-
MIBUJKICHI XapaKTePUCTUKA B CUJIBHOMY TIOJNI JJIi HITPUIIB 3 PI3HUMHU
MOAM(IKALISAMUA ~ KPUCTANIYHOI  pemiTku (KyOl4HOi Ta  reKcaroHajbHOI).
Pe3ynbraT po3paxyHKIB CITIBCTaBJICHI 3 HAasSBHUMHU EKCIEPUMEHTAILHUMU
JAHUMH 1 pO3paxyHKaMHU IHIIUX aBTOpiB. P0o3po0iieHo mporpaMu MOAEIIOBAaHHS
eNEeKTPO(I3UYHMX Ta CXEMHHUX [apaMeTpiB  MOJAYJIbOBAHO  JIETOBAHUX
reTepOTPAH3UCTOPIB 3 KBAHTOBUMH TOUYKaMHu, BOyJIOBaHMMHM B KaHal 3
JIBOBUMIPHUM €JICKTPOHHUM razoM. [lokazaHo, 1110 Taki TpaH3UCTOPU MAIOTh BUIIII
KOHIICHTpAIlii JTBOBUMIPHUX EJIEKTPOHIB Ta iX PYXJIMBICTh, II0 OOYMOBJIICHO SIK
CJICKTPOHAMHU TE€TEPONEPEXO01y, TAK 1 IEKTPOHAMH, 1H)KEKTOBAHUMH 3 KBAHTOBUX
TOUOK. P03po0iieHO MoOJenb MOJIBOBOIO TPAH3UCTOpPAa HA OCHOBI BYIJICLEBUX
HaHOTPYOOK. CTBOpEHO NHporpaMu MOJEIIOBAHHS JIBOOAP’€PHOTO PE30HAHCHO-
TYHEJIBHOTO  JI0Jly 3  BHUCOKOJIETOBAaHMMHM  HAHOMETPOBUMH  IIapaMu
HaIIBIPOBITHUKOBUX CIOJYK, 3aCHOBaHI Ha Y3TOJKEHOMY pO3B’SI3KYy PIBHSHB
[lIpeniarepa ta [lyaccona s oruHar0401 XBUILOBOI (DYHKITIT.

poc.

Hcnonp3ysl aHaAIIMTUYECKUE BBIPAKEHUS Ul BPEMEH PEJIAKCALUA UMITYJIbCA U
DHEPIUM NPHU Pa3HBIX MEXAaHU3MAaX PACCESHHUsI, CIEJAHbl OLICHKH TWHAMUYECKHUX
cBoiictB TpuHHTpumHbIX coeamHeHuit  (INN, GaN, AIN) B cunbHbBIX
NIEKTPUYECKUX TMoysiX. Paccuuranel — 1mosne-temuneparypHble  3aBUCHUMOCTH,
(YHKIIMM 3aCEIEHHOCTH JIOJIUH U MO0JIe-CKOPOCTHBIE XAPAKTEPUCTUKH B CHIIBHOM
noJjie AJsi HUTPUAOB C Pa3sHbIMU MOJIU(MUKALMSIMH KPUCTAIUTMYECKOW PEIeTKU
(kyOuueckold W TEKCaroHajbHOU). Pe3ymbTaThl pacyeToB COMOCTaBIEHBI C
MMEIOIIMMHUCS 3KCIIEPUMEHTAIBHBIMU JTAHHBIMU M PacyeTaMH APYTUX AaBTOPOB.
Pa3paboTtanbsl mporpaMmbl MOJETUPOBAHUS BIEKTPOPUIUUECKHX M CXEMHBIX



apaMeTpoB MOAYJMPOBAHO JIETUPOBAHHBIX T'€TEPOTPAH3UCTOPOB C KBAHTOBBIMU
TOYKaMH, BCTPOEHHBIMU B KaHAJI C JABYMEPHBIM AJIEKTPOHHBIM ra3oM. [lokasano,
YTO TaKWE€ TPAH3UCTOPbl HMMEIOT 0O0Jiee BBICOKHME KOHIIEHTPALMU JIBYMEPHBIX
AJIIEKTPOHOB M MX TOJBMXKHOCTb, YTO OOYCIOBJIEHO KaK 3JIEKTPOHAMU
reTepornepexoa, Tak U 3JIEKTPOHAMHU, MHKEKTUPOBAHHBIMU M3 KBAHTOBBIX TOYEK.
Pa3pabotana Mojenb TMOJEBOr0 TPAH3UCTOpPA HAa OCHOBE  YIJIIEPOJHBIX
HaHOTpyOOK.  Co3maHbl  TPOrpaMMbl  MOJEIHPOBAHUS  JBYXOapbhepHOTO
PE30HAHCHO-TYHHEJIBHOTO JUOAA C BBICOKOJIETMPOBAHHBIMU HAHOMETPOBBIMU
CJIOSIMM  TIOJIYITIPOBOJHHKOBBIX COEAMHEHUN, OCHOBAHHBIE HAa COTJIACOBAHHOM
pemennu ypaBHeHuil Illpenunrepa u Ilyaccona misi orumbaromieil BOJTHOBOU
byHKINU.

aHII.

Estimations for the dynamical properties of tree-nitrides compounds (InN, GaN,
AIN) were obtained, using semi-analytical expressions for momentum and energy
mean free times in strong fields. Field-temperature dependences, occupation of the
valleys, velocity-field charactistics in strong fields with different modifications of
crystal lattice (cubic and hexagonal) were calculated. These results were compared
with existent experimental data, calculated by other authors. Simulation programs,
calculating electrophysicals and schematic parameters of the modulation doped
heterotransistors with quantum dots, built into the channelwith 2D electron gas
were developed. It was shown that such transistors shows enhanced 2D electrons
concentration and mobility due to electrons, injecting from heterojunction as well
as electrons from quantum dots. Model of field effect transistor with nanotubes
were developed as well. Simulation programs for resonant-tunneling diode (RTD)
were developed. They based on self-consistent Shcrodinger-Poisson equations for
envelope function and allow modeling RTD with nano-sized layers of
semiconductor compounds, formed RTD.

Theoretical results of investigation were adopted into educational process in
special courses “Physics of electrons processes”, “Nanoelectronics fundamentals”,
“Ultra-high-speed electron devices”. Two Ph.D. theses were prepared and passed
to specialized Academic Senate. Technical solution were developed and passed to
such enterprises as “Saturn”, “Orion”, “Mirrad” (all are Kiev enterprises).

4. HasiBHiCTh OXOPOHHHMX JOKYMEHTIB Ha 00’€KTH NPaBa iHTEJeKTyaJbHOI
BJIACHOCTI!

[Tat. 89911 VYkpaina, MIIK® GO1R 31/26, HO1L 21/66. Crioci6 BHM3HAUYECHHS
TEIUIOBOTO OIOpPY KpHcTaldy cyOMikpoHHOro tpansuctopa / Cemenoscvrka O.B.,
Tumogpees B.1.; 3asBi. 31.10.08; omy6s1. 10.03.10, brog. Ne 5.

3asiBka Ykpaina, a 2010 01842, MITK® GO1N 25/18. Croci6 Bu3HaueHHS
TEIJIOBOTO ONOpPY KpucTaly cyOmikporHoro tpansuctopa/ Cemenoscora O.B.,
Tumogpees B.l. (Ykpaina) 3asen. 19.02.2010, Ony6x. 15.10.10, Odimiitamii
oronerens Bunaxoau. Kopucui moneni. Tonorpadii inTerpanbaux mikpocxem Ne 5
~24 c.:in.

5. IopiBHAHHA 31 CBITOBUMH aHAJIOTAMM.



Pe3ynbTaTi q0CHiIKeHB BIJNOBIIAIOTh JIOCATHEHHSIM CBITOBOTO PiBHS, a 3a
JESKUMU MapaMeTpaMu iX NepeBUILYIOTb.

6. ExoHoMiuHa NpuBa0JIMBICTD /15l IPOCYBAHHS HA PUHOK.

BukopucranHs pe3yJbTaTiB  JIOCHIKEHb MOXE CYTTEBO MiABUILIUTU
a/ICKBaTHICTb MOJIEJIIOBAHHSA 1 TUM CAMHUM 3HAYHO CKOPOTUTH TPOLEC 1 BapTICTh
pO3pOOKM  HAAIIBUJIKOMIIOYUX  CJIIGKTPOHHUX  KOMIOHEHTIB.  EKOHOMIYHI
pPO3paxyHKH HE TTPOBOIUIIUCE.

7. IloTeHuiiiHi KopucTyBa4i — HAYKOBI YCTAaHOBM Ta HaBYaJbHI 3aKJIaIu
BIJIMOBITHOTO MPOQUII0, MIAMPUEMCTBA 3 BUPOOHHUIITBA Ta MPOEKTYBAHHS
eneKTpoHHUX 3ac00iB (y M. Kuei — «Caryphn», «Opiony, «Mippamy).

8. CTaH roToBHOCTi PO3POOKH — TEXHIYHA TOKYMEHTAITiS.

Icnyroui pe3yabTraT BHpoBaJ:KeHHs — Po3poOieHi TexHIuH1 PIIllIeHHS 1

pe3yJbTaTu pPO3paxyHKIB TMepeJaHo Il 3aCTOCYBaHHS Ha TaKHX

nignpuemMcTBax M. Kuesa, sixk «Cartypny», «Opiony», «Mippamy.

10.Kadenpa dizuunoi Ta 6ioMeTUIHOT €ICKTPOHIKH, Tel.. 454-90-64, e-mail:
mosk@phbme.ntu-kpi.kiev.ua.

11.Mepeaik nyOaikamid 3a MaTepiajaMu JOCJHIIKeHb 3a Tepiog
BUKOHAHHS.
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