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Pedepar
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CTAIOMOHAPHOE YPABHEHUE IIPEJIMHIEPA, METO[
KOHEYHBIX PABHOCTEN, SHEPTETUYECKUI CIIEKTP DJIEKTPOHA

Obvexm uccnedoganuss — MOJICIb TTOBEJICHUSI JJOHOPHOTO 3JIEKTPOHA, BOJIM3H
HAHOCTPYKTYPBI METaJI-OKUCEI-TIOTYIPOBOIHUK MO JCHCTBHEM DJIEKTPUIECKOTO
TIOJIA.

Llenv pabomwvl — TPUMEHUTH METOJ KOHEUHBIX PA3HOCTEH IS pEIICHUs
cranmoHapHOTO  ypaBHeHHs IllpénuHrepa, mpoaHaNM3UpPOBATh TOBEICHUE
DIIEKTPOHA.

Hano oOmiee ommcaHuWe 3adadyd  MOJCIHUPOBAHUS  XaPAKTEPUCTHK
HAHOCTPYKTYP METaJI-OKHCET-TIONYIPOBOAHUK, a TakKe aKTyaIbHOCTh ATOU
TeMbl. bbuta nmocrasnena quddepennnanpuas 3agada s ypasaenus Llpeaunrepa
JUTSL cllydae, Korjja HaHOCTPYKTypa MoMeleHa B 3a3eMJICHHBIN dKpaH, U CIy4ae ero
orcyTcTBUsA. Takxke Obuia mocTaBieHa Jud@epeHnranbHas —3anada  JUis
OTIpeJIeIICHHs TOTEHIIUANA T0JIs1, CO3JJaHHOTO METAITHYECKUM 3aTBOPOM.

Bbeuta paspaboraHa W peanqu3oBaHa Ha s3bike Python pasHocTHas cxema
anmpOKCUMUPYIO TIOCTAaBJICHHYIO 3amady. Jlis TOCTpOeHHOM cXeMbl ObLIO
MIPOBEJICHO UCCIIEIOBAHUE CBOMCTB JIOKAJIBHOU almpOKCUMAIIUH.

B pabGore ObLIM MpOBEJEHBI HCCIAEAOBAHUS M IOCTPOEHBI 3aBUCHUMOCTHU
HHEPTUU JOHOPHOTO BJEKTPOHA OT MOTEHIIMANIa Ha 3aTBOPE B Ciiydae OECKOHEUHO
YAAJIEHHOTO JJOHOPa, OECKOHEYHO Majoi TOJIIUHBI OKUCIA ¥ OTIUYHOU OT HYJIS.
Taxke B paboTe ObUIO MPOAHATM3WPOBAHO BIUSHHUE PACUYETHOW OOJIACTH IS
3aJlayu HaXOXJACHUS MOTEHIIMAJA Ha PE3yJIbTaThl MOJICITUPOBAHMUS.
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STATIONARY EQUATIONS OF SCHRODINGER, FINITE DIFFERENCE
METHOD, THE ELECTRON ENERGY SPECTRUM

Object of research — a model of behavior of an electron donor, near the
nanostructure metal-oxide-semiconductor under the influence of an electric field.

Purpose — to apply the finite difference method for the solution of the
stationary Schrodinger equation to analyze the behavior of the electron.

A general description of modeling problem of nanostructures metal-oxide-
semiconductor, and the relevance of the topic. Differential problem for the
Schrédinger equation has been formulated for a case when the nanostructure is
placed in the grounded shield, and in the case of his absence. Also differential
problem of determining the potential field created by a metal gate has been
formulated.

Difference scheme approximating the problem has been developed and
implemented in Python. For constructed scheme the local approximation properties
has been carried out a study.

In this work | was studied and built dependence on the energy potential of the
electron donor by the potential of the gate in the case of an infinitely distant donor,
infinitesimal thickness of the oxide and non-zero. Also it was analyzed the effect
of the computational domain of finding potential problem to the simulation results.



