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Eiyx 10., YepueHaK H. Pl3 - 11058 
nonauneHHe rHCTepe3HC8 B xapaKTepHCTHK8X MHn-crpyKTyp, 

110IIY'H'HIIhiX peaKTHBIIbiM H811blii€11H€M 

Ilony'leHhi M llll-crpyKTypbl ( M€T81111 - HHTpHil - nonynpOBOilHHK) 

c peaKTI!liHO Hanhiii5IeMbiMH nneHKaMH Si 3N
4 

npH nauneHHH 2·J0-
4
Top. 

BcncncTBite o6paaouaHHII ecrecrueHHoro OKHCHoro cno11 Ha Si -nonnmK

Kax (C-V}- H (G-V} -xapaKTepHCTHKH MHfl-crpyKTyp HMeiOT rHCTepG3HC, 

KOTOpLIH CDII38H C nepe38flllllKOH IIOByiUCK u611H3H o6pa30B8BIU€HCII rpai!Hllhl 

pa3uena Si02 - Si 3 N 
4

. floKaaaHo, 'iTO rHCTepe3HC B xapaKTepHCTHKUX 

MOlKHO HCK1110'HlTb paCI1biJI81HteM OKilCHOrO CIIOII nepell H8Ilhi11GIIH€M HHTpllll-

IIOii nnGI!KH H nony'lHTb 11a onJioii Si -nonnolKKe crpyKryphi c pa3HJ.IMH 

(C-V) - H (G-V} -xapaKTep!!CTHKBMH, 

Pa6ora ur.rnonnena u Ornene HOBl>IX Meronoa ycKopeHHII OHHI1. 
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Suppression of Hystc>resis Effecls in MNS Structures 
Pr·epared by Reactive Sputtering 

The silicon nitride films in the MNS structures were prepilred 
by reactive sputtering in nitrogen at pressure 2.10 -4 torr, In 
the C-V arrl G.- V curves hyster·esis effects were obsPrved, Effects 
are related to the existence of a thin natural oxide layer and 
traps which are located at the new interface between oxide and 
nitride, These traps are charged and discharged during the measu
rement. The part of thin oxide layer can be presputtered just 
prior to the nitride deposition and MNS structures with different 
C-V and G-V curves on common silicon substrate may be received. 

The investigation has been performed at the Department 

of New Acceleration Methods, JINR. 

Preprlnt of the JoiDt Institute for Nuclear Research. Duboa li'l'l 
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Hccne~oaauu.H 3ITeKTPH'IeCKHX .HaneuuH: a MOil /Me
Tann - oKucen - nonynpoao~HHK/, MHIT /MeTann - uuT
pu~ - nonynpoao~HHK/ H MHOIT /MeTann - HHTPH~ - OKH
cen - nonynpoBO.IJ.HHK/ CTPYKTypax npuaenu K C03)J.aHHIO 
6onLwux HHTerpanLHbiX cxeM /liHC/ H npu6opoa c 3ap.H~
uoH: CB.ll3bl0 /I13C/, KOTOpble HCllOITb3YIOTC.ll )J.IT.ll C03)J.aHH.ll 
llOCTO.llHHbiX H onepaTHBHbiX 3aTIOMHHaiOll\HX ycTpOHCTB ~IT.ll 
uoaoro noKoneuu.a 3 B M · 1 ·2 .· . 

B uaweH: pa6oTe HHTpH)J.Ha.H nneuKa MHll - CTPYKTYPhl 
6blna nonyqeua peaKTHBHbiM nna3MeHHbiM pacnblneuueM 
MOHOKpHCTaiTITH'IeCKOH KpeMHHeBOH MHWeHH B a30THOH cpe
~e npu ~aaneuuu 2·1 0 ·4 Top 3 .4 ua no)J.ITO)I(Ke npu KOM- · 
uaTuoH: TeMnepaType. KpeMuueable no)J.ITO)I(KH 6hlnH H3ro
Toaneubl H3 n . Si c y)J.eiTLHbiM conpoTuaneuHeM P = 4,0 -
6,5 OM. eM H KpHcTannorpaclJuqecKoil opHeHTauueH: /III/. 
0KOH'IaTeiTbHa.ll 06pa60TKa TIOBepXHOCTH llO)J.JIO)I(eK nepe~ 

uanblneuHeM npoao~unacb XHMH'IeCKHM TpaaneuHeM a na

pax HCl . 
0)J.HOBpeMeHHOe H3MepeHHe BOITbT-eMKOCTHbiX (C-V)-xa

paKTepHCTHK H 3neKTPH'IeCKOH npoao)J.HMOCTH (G-V) MHIT
CTPYKTYP ocymecTan.anocL ua nonyaaToMaTH'IeCKOM MOCTe 
TESLA BM 484 npH qacTOTe 1592 Tfl. THTIH'IHble (C-·V)-H 

(G-V) 
Bee 

- xapaKTepHCTHKH cTpyKTYP npuae)J.eHLI ua pucyHKe. 
MHll- cTpyKTYPbl HMenH oTpHua TenLuoe 3Ha'leuue 

llOTeHUHana lliTOCKHX 30H, 'ITO CBH~eTeiTbCTBOBano 0 npH
cyTCTBHH llOITO)I(HTeiTbHOrO 3ap.H)J.a Ha )J.eclJeKTaX KpHCTan
ITH'IeCKOH CTPYKTYPbl ua rpauuue nonynpoao)J.HHK-)J.B3ITeKT
PHK. llpH MaJibiX uanp.H)I(eHH.HX cMemeuH.a /.IJ.o 20 B/ He 
ua6ITIO)J.aiTOCb HHKaKHX rHcTepe3HCHbiX BBITeHHH B (C-V)-H 
(G--V) - xapaKTepHCTHKaX. llpH llOCTeneHHOM )J.aiTbHeHWeM 
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rucmepe3uc eoAbm- eMKocmHbiX xapaKmepucmuK MHll
cmpyKmyp /a/ u coomeemcmeyro114eu 3AeKmpu~ecKou npoeo
ou.Mocmu /6/ npu nocmeneHHOM yeeAu~eHuu Hanp.RJKeHU.R cMe-
114€HU.R 00 35, 50 u 60 B. 



yaenu'leHHH Hanp.snKeHHJI .no 35, 50 H 65 B rHcTepe3HC 

a xapaKTepHCTHKax yaenH'IHBancJI H, cne.noaaTenLHO, cMe

manucb 3Ha'leHHJI TIOTeHU,Hana TIITOCKHX 30H V FB llpH 3TOM 

C,l),BHr V F B HMen HHOH xapaKTep, 'I eM npH BOITbT- TeM

nepaTypH~x /B-T/-U.HKnax '5 Kor.na npoucxo,nHT nepe

pacnpe.neneHHe 3apJI,na BCITe,l),CTBHe MHrpaU,HH HOHOB HITH 

llOITJlpH3aU,HH MOITeKyn B ,l),H3ITeKTpHKe. llpH llOCTeneHHOM 

yMeHbllleHHH HanpJI)I(eHHJI rHCTepe3HC yMeHblllancJI. TaKoil 

XapaKTep 3~eKTOB He MO)I(eT 6~Tb 06bJICHeH TORbKO no

BepXHOCTHbiM COCTOJIHHeM Ha rpaHHU.e nonynpOBO,l),HHK 

,nH3ITeKTpHK, 3HepreTH'IeCKHe ypOBHH KOTOporo HaXO,l),JITCJI 

a JanpemeHHOH 30He nonynpoao,nHHKa. llo3TOMY npe.nno

naraeM, 'ITO rHcTepe 3HC (C- V)- H (G- V) - xapaKTepHCTHK 

o6ycnoaneH TYHHenbHbiMH 3~eKTaMH npH npoxo)i(.l\eHHH 

HOCHTeneii: 3apJI,na qepe3 TOHKYID OKHCHYID nneHKy, B03HH

KaiDll.\YID BCITe,l),CTBHe eCTeCTBeHHOrO OKHCITeHHJI llOBepxHo

CTH KpeMHHeB~X llO,l),ITO)I(eK Ha B03,nyxe B nepHO,l), Me)l(,ny 

HX TpaaneHHeM H nocne,nyiDll.\HM Han~neHHeM HHTpH,l),HOH 

nneHKH. 

,[(nJI onpe,neneHHJI TOITll.\HH~ OKHCHOH nneHKH Ha llOBepx

HOCTH KpeMHHeB~X llO,l),ITO)I(eK M~ HCTIOITb30BanH MeTO,l), yn-

pyroro pacceJIHHJI BbiCOK03HepreTH'IeCKHX HOHOB 
3 He 

/3,0 M::JB/ Ha 6onbll1He yrn~ 6 AHanH3 3HepreTH'IeCKHx 

CTieKTpOB OT KpeMHHeB~X llO,l),ITO)I(eK TIOKa3~Ban npHCYTCTBHe 

KHcnopo.na Ha ux noaepxHoCTH. li~na onpe.neneHa Hx no-
li' 

BepXHOCTHaJI KOHU,eHTpaU,HJI, KOTopa.R COCTaBIT.Rna 1,60 ·10 
1 

aTOMOB KHCITOpo,na Ha CM ~- ECITH npe,nDOITO)I(HTb, 'ITO KHC

nopo,n o6pa3yeT C MaTepHaiTOM TIO,l),ITO)I(KH nneHKY .l\BYOKHCH 

KpeMHH.JI Si02 , TO ,l),ITJI HaC~ll.\eHH.JI XHMH'IeCKHX CBJI3eH 

aToMoB KHcnopo.na ,noR)I(Ha o6pa3oBaTbC.II nneHKa Si0
2 

H3 

10 MOHOMoneKynJlpHbiX cnoea, 'ITO onpe.nen.ReT ee TOITll.\HHY 

oKono 35 A. lfTaK, a .neii:CTBHTenbHOCTH H3MepJleM xapaK

TepHCTHKH MHOll- CTPYKTYP c ,nBOHHbiM ,nH3neKTPHKOM c 

pa3ITH'IH~MH 3Ha'leHH.JIMH ,l),H3neKTpH'IeCKHX TIOCTO.JIHH~X 

( ( sio
2 
"f si

3
N

4 
) H 3ITeKTpH'IecKHx npoao,nHMOCTeil. B TaKHX 

CTPYKTypax H Ha6nro.naroTCJI rHcTepeJHCH~e 3~eKT~ a 

xapaKTepHCTHKax, CBJ13aHHbie c nepe3apJI,nKoil noay

llleK aunH3H rpaHH~ paJ,nena Si0 2 -Si3 N
4 

'?-lOi_ 

BaKyyMHaJI ycTaHoBKa .naeT B03MO)I(HOCTb nposo,nHTb 

HOHHYID O'IHCTKY KpeMHHeB~X llO,l),ITO)I(eK nepe,n Han~neHHeM 

nneHOK HHTpH,na. lfOHHOe TpaBneHHe KpeMHHeB~X OO,l),ITO:>KeK 

6 

I 

• I 

1 

ocymecTBn.Rnocb B HHepTHOH cpe.ne aproHa npH .naaneHHH 

5·1 0-4 Top H oTpHu.a TenLHOM HanpJI)I(eHHH Ha no.nno)I(Kax 

/-500 B/ B Te'leHHe 10 MUH. 3TO npHBO,l),HITO K paCObine

HHID OKHCHOH nneHKH Ha KpeMHHeBbiX no.nno)I(Kax. B MHll~ 
CTPYKTypax, npuroTosneHH~x TaKHM MeTo,noM, He Ha6nro

.nanocb 3~eKTOB rHCTepe3HCa B (C-V)- H(G-V)-xapaKTe

pHCTHKax. 

lfTaK, peaKTHBHoe Han~neHHe nneHoK Si a !'J4 .naeT 

B03MO)I(HOCTb B Te'leHHe O,l),HOrO BaKyyMHOrO U,HKITa nony'laTb 

Ha o.nHoil Si - no.nno)I(Ke MHll- H MHOll- CTPYKTYP~ c pa3-

H~MH (C--V)-- H (G- V) - xapaKTepHCTHKaMH, KOTOpble MoryT 

6~Tb B ,nanbHeHllleM HCOOITb30BaH~ ,l),IT.JI C03,l),aHHJI HOBbiX 

THOOB 3ITeKTpOHH~X npH60pOB. 
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