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1. AKTMBHI HaMiBIIPOBIIHUKOBI €JIEMEHTH IJIs1 TeHEpallii B TeparepLoBoMy Niaria3oHi

2. Active semiconductor elements for generation in the terahertz range

Pedepar:

1. lucepTaliis nmpucBsYeHa JOCAITKEeHHIO MOKJIUBOCTEN MMiBUIIEHHS] TPAaHUYHUX YaCTOT pOOOTU
HAIIiBIPOBIAHMKOBUX IPUJIAAIB IJIs1 BUKOPUCTAHHS iX [JIs FeHepallil €JIeKTPOMAarHiTHUX KOJIMBAHb Ta IYMY B
TeparepLoBOMy Ta CyOTeparepLoBOMy fianasoHax. Po3po61eHo MaTeMaTUYHY MOJeJIb TPAHCIIOPTY HOCIIB 3apsay,
110 BpPaxoOBye yIapHy iOHi3allil0 Ta HEOOHOPITHUI PO3MOoLia cKuany. JoCaigKeHo MO4aTKOBY CTalilo0 YIapHOi
ionisauii B HaniBNpoBigHMUKOBUX criosyKax InGaAs, InGaN Tta InAIN. Bysio gocigkeHo reHepallilo IyMy B KOPOTKUAX
Jiofax 3 KaTOAHMUM CTaTUYHVM JOMEHOM, 1[0 MiCTMB Bapi30HHUI Iap Ha KaToAi. Briepiie nociii)keHO MOKIIUBICTD
OTPMMAaHHS HaJIBUCOKOYACTOTHOI reHepallii Ta BUBHAYE€HO €HEPreTUYHI Ta YaCTOTHI XapaKTEPUCTUKU CTPYKTYP
GaAs - BapizonHnii map GazInl-zAs, 10 nNpaui0TLCS B YMOBaX YAAPHOI ioHi3allii y Bapi30OHHOMY aHOJHOMY IIapi.

3anponoHoBaHa Ta JOCIiKeHa IJIlaHapHa CTPYKTypa 3 6i4HOI0 N+-TpaHMIIelo Ha OCHOBI BapizoHHOro GalnAs



HamiBNpoBigHUKa. YacToTHA MesKa reHepauii crpykrypu nepesumye 300 I'T1 Ha ocHOBHIN YacToTi. OTpuMaHi
PE3yJIbTaTU [O3BOJISITh YIOCKOHAIUTH iCHYIOUI IDKEPesla TeparepLioBOro Jiarna3oHy Ta CTBOPUTHU HOBi. OTprUMaHi
mymoBi xapakrepuctuku JJKCJI cBifyaTh IIPO MOKJIMBICTD iX BUKOPUCTAHHSA y PaZliOMETPUYHUX CUCTEMAX B SIKOCTI
ONOPHUX JKepes myMy. Kio4oBi cioBa: reteponepexifi, BApi30HHMI Map, HANPY>KEHiCTb €JIEKTPUYHOTO 10714,

yIapHa ioHi3alis, pe30HaHCHO-TYHEJIbHA IPAaHULIS, €JIEKTPOMATHITHE II0JIE.

2. The thesis is devoted to investigate of increasing of limiting operation frequencies of semiconductor devices
using for generation of electromagnetic oscillations and noise in terahertz and subterahertz ranges. Development
of novel solid state sources of electromagnetic oscillation and modification of existing active elements by using of
graded-gap semiconductors and impact ionization effects are considered. A mathematical model of charge carrier
transport in semiconductors has been developed, taking into account impact ionization and inhomogeneous
composition distribution. The initial stage of impact ionization development in InGaAs, InGaN and InAIN
semiconductor compounds has been studied. Possibility of obtaining noise generation in short diodes with a
cathode static domain containing a graded-gap layer in the near-cathode has been researched. Possibility of
ultrahigh-frequency generation has been first investigated. Energy and frequency characteristics of GaAs - GazInl-
zAs- graded gap layer- structures operating under impact ionization conditions in the graded gap anode layer of
the semiconductor have been determined. A planar structure with a n+- lateral boundary based on a graded- gap
GalnAs semiconductor is proposed and investigated. Frequency limit of this structure exceeds 300 GHz in
fundamental frequency generation mode. The obtained results will allow to improve characteristics of the existing
terahertz range sources and to create new ones. The results of noise characteristics of the static cathode domain
diode indicate a possibility of using such structures in radiometric systems as a noise reference. Keywords:
heterojunction, graded layer, electric field strength, impact ionization, resonant tunneling border, electromagnetic
field.
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