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1. BniuB CUJIbHUX €7IeKTPUYHUX TI0JIiB HA BOJIbT-aMII€PHI XapaKTepUCTUKU HaMiBIPOBITHUKOBUX PUIATIB.

2. Influence of Strong Electric Fields on a Volt-Amper Description of Semiconductor Devices.

Pedepar:

1. O6'exTOM mocimKeHHs € (i3yHi IPOLIECH IOSIBU Ta PO3BUTKY 0OOPOTHUX BiIMOB HaMiBIIPOBIIHUKOBUX
puiafiB, 0OOYMOBJIEHUX BIUIMBOM CTPYMiB, HaBEJIEHUX 30BHIlIHIM €JIEKTPOMArHiTHUM BUIIPOMIHIOBAHHSIM.
[TpenmeToM [OCTiIPKEHHS € BOJIbT-aMII€PHi xapaKTepPUCTHKY HalliBIIPOBIIHMKOBUX NIPUJIaAiB (IioniB) B ymoBax mii
30BHIIIHBOTO iMITYJIbCHOTO €JIEKTPOMArHiTHOTO BUIIPOMiHIOBaHHS y rajly3i 000pOTHUX BiiMOB. MeTonu
nociigxeHHs. [Ipy Bu3HaueHHi PisMYHUX MEXaHi3MiB 0OOPOTHUX BiIMOB HaIiBIIPOBiIHUKOBUX NPUJIALIB Ta
OTPUMAaHHI pO3paxyHKOBUX CIIiBBiHOLIEHD [Jid iX KiIbKICHMX XapaKTepUCTUK y POOOTi 3aCTOCOBYBAIMCh AHATITUYHI
METO/IM PO3B'SI3aHHS CUCTEMMU PiBHSIHHb MakcBeia /1711 0OMEXXEHUX TBEPLOTINIbHAX CTPYKTYP Y PaMKax
rifpoAuHaMiyHOro Ta KiHETUYHOTro HabKeHb. EKCriepyuMeHnTabHi JOCaiIKeHHSI 000POTHUX BiMOB
HaMiBIPOBiIHUKOBUX NPUJIAZiB OyJIM IPOBEAEH] Ha 6a3i MOBIpHOI CXeMU, BCTAHOBJIEHOI MIKI,EP>)KaBHUM

crangaprom "TocymapcTBeHHas IOBEPOYHAs CXeMa JIs CPELCTB U3MEPEHNSI MAKCUMAJIbHBIX 3HAYEHUN



HaNPSDKEHHOCTEN UMITYJIbCHBIX DJIEKTPUYECKUX U MarHuTHbIX noseit TOCT 8.540-93 ", nobynoBanoro y HATIKI
"Mounisg" HTY "XIII" (BucoKoBOIbTHA iMMysibCcHA ycTaHOBKA ETanon - PEMII); TeopeTnyHi i IpaKTUYHi pe3ysbTaTy -
po3pobieHa pizuyHa MOIEes b IOSIBU OJHOTO 3 TUIIIB 0O0POTHUX BilMOB HaIiBIIPOBiAHMKOBOI €/1eMeHTHOi 6a3u
€JIEKTPOPaioBUPOOiB, SIKa 32CHOBAHA HA B3a€MOIii CTPyMiB, HaBE€JIEHUX 30BHIlIHIM iMITyJIbCHUM
€JIEKTPOMAarHiTHUM BUIIPOMiHIOBaHHSIM, 3 BJIACHMMU KOJIMBAaHHSIMU HaIliBIIPOBiTHUKOBUX CTPYKTYP,
KOMILJIEKTYIOUUX eJIeKTpopaioBupo6u. [TokasaHo, 10 aHa B3aeMOZis IPUBOJUTE 10 €HepreTUYHUX BTpaT
HaBeJIEHUX CTPYMIB Ha 30y)KEHHSI BJIACHUX €JIEKTPOMArHiTHMX KOJIMBaHb HalliBIIPOBiIHUKOBOI CTPYKTYPHU (PEXKUMY
re”epaii KOJIMBaHb) Ta XapaKTEPU3YEThCSI 3MiHAMU BOJIbT-aMIIEPHUX XapAKTEPUCTUK HAINIBIIPOBiIHUKOBUX
IIpuiafiB (1osiBi 060POTHUX BiIMOB); HOBU3HA - B aHAJIITUMHOMY BUIJISIZ BIleplie OTPMMAHO PO3PaXyHKOBI
CITiBBiIHOLIEHHS, 10 BU3HAYAIOTh CTYIIiHb BiIXWJIEHHS BOJIbT-aMIIEPHUX XapaKTEPUCTHK HAIIiBIIPOBiAHUKOBUX
IIpUJaZiB B 3aJI€3KHOCTI Bif, (Pi3MYHUX BJIACTMBOCTEN MaTepialiB, 10 KOMIUIEKTYIOTh IPUJIAJ, Ta 1IApAMETPiB
30BHIIIHBOTO €JIEKTPOMArHiTHOTO BIIMBY. [TIOpiBHAIBHMIL aHAI3 KiJIbKICHMX XapaKT€PUCTUK OOOPOTHHUX BiIMOB B
3aJI€KHOCTI Bifl IPOCTOPOBOi OpieHTallii IiI0Y0T0 iMITyJILCHOTO €JIEKTPOMArHiTHOTO I10JI BiTHOCHO
HaMiBIPOBiIHUKOBOrO IIpuiaaay (HaBe4eHU CTPyM HallpaBJleHU B3JOBXK abo [10 HOpMaJli 0 MeXi), J03BOJIsIE
BYPIIYBaTH 33[1a4i ONTUMIi3allii MOKJIMBOTO CTYIEHIO BiIXUJIEHHS POOOUIX XapaKTE€PHCTUK HaMiBIIPOBiIIHMKOBUX
[IPUJIaZiB; CTYIiHb BIIPOBaIyKeHHs- Pe3ynbrat po6oTu BripoBampKeHi B IHcTuTyTi Pamiodisuku Ta esneKkTpoHiku
HAH Vkpainu y pamkax Aep>k010[)KeTHUX HayKoBO-JocaifHux pobiT MOH Ykpainu: "JlocaimpKkeHHs JiHiHUX Ta
HeJIiHIHYX TBEPIOTIJIbHUX CTPYKTYP 3 3aCTOCYBaHHSIM €JIEKTPOMarHiTHUX XxBuib HBY pianasony Ta 3apskeHux
gactuHOK" (P N2 01061U011978) Ta B HaBuanpHOMY Hpoueci Ha kadenpi "Cuctemu indopmauii' HTY "XI1I";chepa

BUKOPUCTAHHS - paniodisuka.

2. The object of study is the physical processes of the emergence and development of current failures of
semiconductor devices caused by the influence of currents given external electromagnetic radiation. The object of
research is current-voltage characteristics of semiconductor devices (diodes) under an external pulse of
electromagnetic radiation in circulating failures. Methods. In determining the physical mechanisms of current
failures of semiconductor devices and receiving payment ratio for their quantitative characteristics in the applied
analytical methods for solving the Maxwell equation for the restricted solid-state structures within the
hydrodynamic and kinetic approximations. Decision dispersiynyh systems of equations "given current -
semiconductor structure" were obtained by the method of coupled modes. Experimental studies of current failures
of semiconductor devices have been conducted on the basis povirnoyi scheme established by international
standards "Hosudarstvennaya poverochnaya scheme for funds maksymalnsth measurement values
napryazhennostey pulse of magnetic fields of electrical and GOST 8.540-93", built in NDPKY "Lightning" NTU
"KhPI" (high-voltage pulse plant Etalon - REMP) theoretical and practical results-designed physical model the
appearance of a type of current failures of semiconductor element base elektroradiovyrobiv, which is based on the
interaction of currents, given the external pulsed electromagnetic radiation, with their own variations of
semiconductor structures, components elektroradiovyroby. We show that this interaction leads to energy losses
induced currents on the excitation of electromagnetic oscillations of its own semiconductor structure (mode of
generation of oscillations) and characterized by changes in current-voltage characteristics napvprovidnykovyh
devices (the appearance of circulating bounce); novelty-in analytic form first made the calculated value, defining
degree of deviation of current-voltage characteristics of semiconductor devices, depending on the physical
properties of materials, components and device parameters of external electromagnetic interference. Comparative
analysis of quantitative characteristics of the current failure depending on the spatial orientatsiyi current pulsed
electromagnetic field relative to the semiconductor device (given current is sent along or normal to the boundary)
allows to solve the optimization problem as possible rejection performance of semiconductor devices, the degree
of implementation, results are implemented in the Institute Radiophysics and Electronics NAS of Ukraine within
state budgetary research MES of Ukraine: "Investigation of linear and nonlinear solid-state structures using
electromagnetic waves and microwave range of charged particles” (DR N2 01061U011978) and in the educational
process at the department "Information systems" NTU "KhPI ".
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