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V. BimomocTi npo gucepraniio
Moga guceprariii:
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Tema guceprauii:
1. MozenoBaHHS CYOMIKPOHHUX [€TEPOTPAH3MUCTOPIB 3 HU3bKOPO3MiIPHUMU CUCTEMaMU

2. Simulation of Submicron Heterotransistors with Low-Dimensional Systems

Pedepar:

1. Bnepie po3po6s1€HO IBOBUMipHI MaTeMaTUYHi MOJIeJli Ta aJITOPUTMU [J1s1 aHAJIi3y NIPoLeciB Apeidy HOciiB
3apAany y FeTepOCTPYKTYPHUX TPAH3UCTOPAX 3 KBAHTOBUMU TOYKaMU, BCTAHOBJIEHO MEXaHI3M I BULIIEHHS
IperdoBoi MBUIKOCTI HOCIIB 3apsly Y reTepOTPaH3UCTOpi 3 KBAHTOBUMHU TOYKaMU 3 YPaxyBaHHSIM PO3MipHOro
KBaHTYBaHHS. 3a JOIIOMOr0I0 JBOBUMIPHOI 4nCesIbHOI MOZEJIi Blieplle OTPMMaHi PO3MOAiaY oTeHLjiany, ApeidoBoi
LIBUAKOCTI, €JIEKTPOHHOI TEMIIEPATYPU, KOHLIEHTPaLii pyXJIMBUX HOCIIB 3apay i iH. 114 reteporpansucropis 3 KT.
Ha ocHoBIi pe3ynbTaTiB Qi3NKO-TONOJIOrIYHOIO MOZEJIIOBAaHHS PO3PO0JIEHO CXeMOTEXHIYHI MOJI€eJIi, 110 JO3BOJISIOThH
PO3paxoByBaTH i aHai3yBaTX MaJIOCUTHaJIbHI Ta IIyMOBi IapaMeTpy CyOMIKPDOHHMX i HAHOPO3MipHUX
6araToKaHaJbHUX reTEPOCTPYKTYP 3 KBAHTOBUMMU TOUKAMU, MPUIATHI 17151 onTUMi3alii Pi3NKO-TONOJIOTIYHUX

rapameTpiB TPaH3UCTOPIB.



2. Algorithms and two-dimensional model for analyze the drift of charge carriers in HEMT with quantum dots were
developed, the mechanism of the carriers drift velocity increasing in the heterotransistor with quantum dots
taking into account the quantum confinement were established. Distributions for potential, drift velocity, electron
temperature, concentration of mobile carriers, etc. for HEMT with QDs with the help of two-dimensional
numerical model were obtained. It is shown that the drift velocity in the HEMT channel with QDs increases
compared with HEMT without QDs due to injection of "cold" electrons from the quantum dots due to impact
ionization and tunnelling, and the distance between the heterojunction and a layer of quantum dots is smaller than
the wavelength of the optical phonon - due to the quantization of the phonon spectrum. In addition, the increasing
of the drift velocity and redistribution of the carrier concentrations observed in double-channel HEMT with QDs.
Circuit design model was developed. It's based on the results of physical-topological model. This model allows
calculating and analyzing the small signal and noise parameters of submicron and nanoscale multi-channel
heterostructures with quantum dots, it's suitable for the optimization of physical and topological parameters of
transistors.
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