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PE®EPAT

OO6mmii 00beM MarucTepckoil aucceprauuu 72 cTpaHulbl, B TOM uucie 47
WUTIOCTpaluid, 3 TaOIUIBl U 58 TUTEPATyPHBIX UCTOUYHUKOB.

NUMITEJAHCHASA U DLTS-CIIEKTPOCKOIIUA CTPYKTYP Si3N4/n-Si,
OBJIYUEHHbBIX BBICOKOSHEPI'ETUYHBIMU NOHAMMU

[ens pabGoThl: wHcclenoBaHUE METOJAOM umnegaHcHod wu  DLTS-
CHEKTpOCKONUHU 3nekTpodusnyeckue cpoiictBa MJII-cTpykTyp ¢ HUTpUAOM
KPEMHUS U U3YUYHUTh Je(DEKThI CTPYKTYP B 00BbEME KPEMHUS M HA TPAHULIE pa3/ena ¢
JURJIEKTPUKOM.

B pesynbrare BbIMOJHEHUs paboOThl OTpabOTaHA METOAMKA PErUCTPALMH
DLTS-cnexktpoB ctpykryp Al/Si3N4/n-Si, xapakrepusyromuecss HaIudueM
MOBEPXHOCTHBIX COCTOSIHMI; pacCUUTaHa IJIOTHOCTh MOBEPXHOCTHBIX COCTOSIHUN U
POAHATM3UPOBAHO €€ M3MEHEHHE MpPU OOJIIyYEeHUH CTPYKTYp HOHAMM Teiusi C
sHeprueli SMbB um  dmoencamm go 102 cm 2, umccmemoBaHa TepMHUECKas
CTa0MJIBHOCTh ~ HAKOIJIEHHOTO  3apsga B cTpykrypax  Al/SisNs/n-Si u
Al/S13N4/S102/n-S1.

Hayunast HOBM3HA: BIiepBbIE MTPOBEACHA OLICHKA IJIOTHOCTU MOBEPXHOCTHBIX
cocTtosiHUl B cTpykTypax Al/Si3N4/n-Si merogom DLTS-cnexkTpockonuu, U X
COMOCTaBJICHUE C  SBOJIOUMENH  IUIOTHOCTH  IMOBEPXHOCTHBIX  COCTOSIHUM,
IPOUCXOMAILEH B pe3yibTaTe 00yueHus: noHamu renust cTpyktyp Al/Si3Na/n-Si.

Pe3ynbrarhl, MoJyYeHHbIE B X0/I€ BBIIIOJIHEHHS] MAarCTEPCKOU JUCCepTaliH,
MOTYT OBITb HCIIOJIb30BaHbl I OTPAOOTKM METOJUK KOHTPOJS IJIOTHOCTU
NOBEPXHOCTHBIX cocTosguuit B MIII-cTpykTypax, pazpadorku M/II-Tpan3ucropos
JUISL 3JIEMEHTOB JHEProHEe3aBUCHUMOW mNaMaTH; Moaudpuxanuu cBoiicte MJII-
CTPYKTYpP IyT€M MOHHON UMIUTAHTALINH.



PODEPAT

ArynbHbl a0'éM Marictapckail JpicepTaibli 72 CTapoHKi, y ThIM JiKy 47
UTIOCTpalblid, 3 TaOMiIBI 1 58 MiTapaTypHBIX KPBIHIILL.

IMITEJAHC 1 DLTS-CIIEKTPACKAIIIA CTPYKTYP  SisN4/n-Si,
ATTIPAMEHEHBIX BBICOKADHEPTETBIYHLIX IEHAMI

Mbra mparisl: gacieaaBaHHe MeTajnaMm imrenancHai 1 DLTS-cnektpackarnii
anekTpadiziunbia ynacuiBacul M/III-cTpyKTyp 3 HITpbLAaM KPAMHISA 1 BBIByYSHHE
mdekTay CTpYKTyp y ab'€éMe KpAIMHIA 1 Ha MSDKbI a3y 3 JbIDIIEKTPhIKAM.

VY BbIHIKY BbIKaHaHHS pa0OTHI ajpaiiaBaHa MeTojbika paricrpanbii DLTS-
cnekrpay cTpykryp Al/SisN4/n-Si, ki  xapakTapbl3ylolila HasyHaCIIO
NaBEpPXHEBbIX CTaHAY; paslliyaHa IIYbUIbHACIH, MABEPXHEBBIX CTaHay 1
IpaaHalli3aBaHa sie 3MsTHEHHE TIPBI anpaMsiHEHH1 CTPYKTYp 1€HaMI1 Telisl 3 DHeprisn
5MbB i ¢umoencam gma 102 cm?; pgacnmenaBaHa TPpMidHAs CTaOiIbHACIE
Hazamamasara 3apajaa y ctpykrypax Al/SizsNa/n-Si 1 Al/S13N4/S102/n-Si.

HaBykoBasi HaBi3HA: yHNEpIIBIHIO TIpaBeA3€HA alPHKA IIYbUIBHACII
naBepXHEBbIX cTaHay y cTpykrypax Al/SizNs/n-Si meranam DLTS-cnekrpackarnii, 1
X cymacTayjeHHe 3 DBAIIONBIAH IIYBUIBHACII MABEPXHEBBIX CTaHAy, sKas
anObIBaeIla ¥ BBIHIKY anipaMsSHEeHHA 1€HaMi renis cTpykTyp Al/Si3Na/n-Si.

BrIHIKi, aTpbIMaHBIs ¥ X0/13¢ BRIKAHAHHS MaricTapckai AbICepTaIlbli, MOTYIIb
ObIllb  BBIKAPBICTAHBI JUISl  QANpPALOYKI METOABIK KAHTPOJIK  IIYbUIHHACII
naBepxHeBbIX craHay y MJII-crpykrypax, pacnpanoyki MII-tpan3icTapay nmns
JIIEMEHTAy »JHepraHe3alekHal mamsi; wmanabldikanpll ynacuiBacisry MJII-
CTPYKTYp ILIsIXaM 1€HHAN IMITJIAHTAIBII.



ABSTRACT

The total volume of the Master thesis is 72 pages, including 47 illustrations, 3
tables and 58 literary sources.

IMPEDANCE AND DLTS SPECTROSCOPY OF  SisN4/n-Si
STRUCTURES IRRADIATED WITH HIGH-ENERGY IONS

The purpose of the work: to study the electrophysical properties of MIS
structures with silicon nitride by impedance and DLTS spectroscopy and to study
structural defects in the silicon volume and at the interface with the dielectric.

As aresult of the work, a technique for recording DLTS spectra of Al/Si3Na/n-
Si structures characterized by the presence of surface states was developed; the
density of surface states was calculated and its change was analyzed when structures
were irradiated with helium ions with an energy of 5 MeV and fluences up to 102
cm?; the thermal stability of the accumulated charge in Al/SisN4/n-Si and
Al/S13N4/S102/n-Si structures was investigated.

Scientific novelty: for the first time, the density of surface states in Al/Si3N4/n-
Si structures was estimated by DLTS spectroscopy and compared with the evolution
of the density of surface states resulting from irradiation with helium ions of
Al/S13N4/n-Si structures.

The results obtained during the Master thesis can be used to develop methods
for controlling the density of surface states in MIS structures, developing MIS
transistors for non-volatile memory cells, and modifying the properties of MIS
structures by ion implantation.



