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CJIOBO PEOAKTOPA

YBAXAEMDIE HATATEJIN!

ITepen Bamu odepeiHOL 187-11 BBIIIYCK HAYIHO-TeX-
HHUYEeCKOro M3JaHMs «DJIeKTPOHHAA TexHHUKa. Cepud 3.
MUKPO3/IeKTPOHUKA?Y .

B maHHOM HOMepe BHHUMaHHe YHUTaTeslel KypHasa
IIPUBJIEKYT TeMaTHYeCKHe MaTepUaIbl, OITybIHKOBaH-
Hble 07 pybpukamu: «Pu3rdecKue sIBIeHUs», «Pa3-
paboTKa U KOHCTPyHpOBaHHe», «IIpoLecchl U TeXHO-
norus», «CBOMCTBA MaTepHaloB», «MaTemMaTH4decKoe
MonenupoBaHue», «HaTesKHOCTH”.

BeIITycK >KypHasia IIPeICTaB/IeH BOCEMbBIO OPHIH-
HaJIBHBIMU CTAaThIMH, IIOCBAIIEHHBIMH pe3yabTaTaM
aKTyaJIbHBIX Hay4YHBIX UCCIeJOBAHUU.

Homep oTKpbiBaeTcs pasgesnioM «Pu3uyecKue sB-
JIeHUs», B KOTOPOM PacCMaTPHBAIOTCS OCHOBHBIE
IIPeMMYIeCTBA M HeJOCTaTKH MHKPOIIPOLI@CCOPHBIX
YCTPOMCTB peJ/IelHOM 3aIllUThl K aBTOMATHUKH, a TakoKe
mpobiemMa HX BBICOKOHM UyBCTBUTEIBHOCTH K 3/1€KTPO-
MarHUTHBIM IIOMeXaM: BU/bI Haubosee OIIacHHIX I10-
MeX U CIIOCOOBI 3aITUTHI OT HUX.

B pasgnesne «Pa3paboTKa U KOHCTPYUPOBAHIeE» IIPO-
BeJleH NpeJBapUTeNIbHbIM aHaIN3 OPraHU3aLuH CHC-
TeMBbl KOMITBIOTEPHOM IIaMSITH JIs1 pa3paboTKU MeTO-
Ia BbI6Opa ONTHMAJIBHBIX ITapaMeTpoB KIII-TIaMSTH
C TOYKH 3peHHUsI MOIydeHUs] HeobX0oquMOoro 6bICTpo-
OenCTBUS, IUIOMAAN U SHeprornoTpedneHus IIpU yc-
JIOBUM PaboTel C MYJIbTHMEIUNHBIMU [JaHHBIMHU.
A BO BTOpOH CTaThe pasfiesia PacCMOTPeHBl YC/IOBHS
GopMHPOBaHMS PABHOMEPHOIO IOTPAHHUYHOIO ra3o-
BOTO CJ1051 KOHLI@EHTPALIMY PeareHTa y IOA/I0KKHU IIPU
rojjlave M3 MHXKEKTOPOB ra30pacIipe/le/IMTeIbHOU To-
JIOBKH B peaKkTope ra3opa3Horo HaHeCeHHUs IIJIEHOK.

B cnepyromem pasgesie «IIporeccel U TeXHOJIOTHSI?
HCCIeoBaHA KHUHETHKA PaJHuKaJIbHOTO OKHMCIeHUS
KPeMHHEBOU IIJIACTUHBI B CHCTeMe HHIHUBHUIYaJIb-
HOI 3arpy3ku IIpH IpPOBelJeHUH IIpoliecca OKHCIIe-
HUS C reHepallkell Iapa Y IIOBePXHOCTHU IUIACTHHBI
(In Situ Steam-Generation - ISSG), oCHOBaHHOM Ha
CrOpaHHHU BOZOPoJa. Bo BTOpoOI cTaThe IpefCTaBleH
OIBIT Pa3paboTKU TeXHOJIOTUH IPOeKTHPOBAHUS [IH-
3aKHa U M3roTOBJIeHHUs dpoTomabnoHa ¢ 3neMeHTaMHu

KOMITeHCAIIUU 3PPeKTOB OITHYeCKOMr 6mm3oct OPC
(Optical Proximity Correction) myist mpou3sBozacTBa MC
C IIPOeKTHBIMH HOpMaMH 130 HM C IpUMeHeHH-
eM TexXHHKH IOBbIIIeHMs paspemreHus RET (Reticle
Enhancement Technique).

B paspene «CBOMCTBA MaTepHaJIOB» IIpe/CTaBIeH
OpPUTHHAJBHBIA BBIBOL dopmyn JlaHmay-JIudmmuna-
JlooeHra u buupa )1 BEIYUCIeHUS 3PGEeKTUBHBIX M-
IEKTPUYECKUX XaPAKTEPUCTUK KOMIIO3HIIMOHHBIX
MaTepHasoB.

B paspese «<MaTeMaTH4YeCKoe MOZe/IMPOBAHHUE” aB-
TOpPaMHM IIpe[CTaB/IeH aHa/Inu3 pa3sBUTUAI MOII-TpaH3u-
CTOPOB CO BCTPOEHHBIM KaHaJIOM U I[T0Ka3aHa IIepCIIeK-
THBHOCTb IIPUOOPOB €O c1aboernpoBaHHOM pabouen
06/1acThIo.

B 3aK/II0YUTEeIBHOM pasfesie «HameskHOCTh» aBTopa-
MM IIPOBefleH aHaIHU3 YCIOBUH IIPHMeHeHHSs 6a30BbIX
TeXHOIOTHUH B PP Ha 0CHOBe COOPaHHBIX CTATUCTHYE"
CKHUX MAHHBIX, O0OYCIaBIHBAIOIINX HeO0OXOOUMOCTb
CIIeIM/IPHBIX METOJ0B MOHUTOPHUHTA M aHAIM3A.

[Tpurnamaem BCeX 3aMHTEPeCOBAaHHBIX YA TaTeIek
K COTPYAHHYeCTBY!

CysaxeHuem,
2nasHblil pedakmop sxypHaaa,
akademuk PAH,
I'.4. Kpacukos
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IIpu 3TOoM Haubosee CIOXKHBIM IPeACTABIISIETCS
BOIIPOC TPAKTOBKH IIO/IyUeHHBIX JaHHBIX K IIOCTIeNy-
IoIIHe pelleHUs] B YaCTH KOPPeKTHPOBOK 3/1eMeHTOB
6a30BOM TEXHOJIOT'HMH, KOTOPble HOJIKHBI BbIpabaThl-
BaTbCSl COBMECTHO C pa3paboTyrKkaMu 6a30BOM TeXHO-
JIOTUH, Be[yIIMMH TeXHOJOTaMH, Pa3paboTdrMKaMuU
Mogpenei, PDK. Bei6op BapHaHTa NPUHATHUS pelle-
HHS OJIKeH CTPOMTLCS Ha OLIeHKe PHCKOB BCeX y4acT-
HUKOB I[e[I0YKH, BKIIOYas OCHOBHOI'O ITOTpebUTeNs
Mopened U 6a30BOM TEXHOJIOTHMH - Pa3paboTUHKOB
CBUC (nu3alH-1IeHTPOB).
Bo3Mo>KHBIe BADUAHTBL U PHUCKU IIPU UX peasu3a-
LM U [Ipe/ICTaBIeHEl B TabI. 1.
B mpaKTH4ecKol IJIOCKOCTH pealr3allus pasaiud-
HBIX CUTyallMi, II0OKa3aHHBIX Ha PUC. 5-9, K BO3MOX-
HBIX pellleHUH (Tabs. 1) MOXKET C/Iy>KUTb OCHOBOM /IS
IIOCTaBKH 3a/la4 ITPOM3BO/ICTBEHHOM JIMHUHU, pa3paboT-
YHMKaM MoJie/ieH, a TakoKe B Ka4eCTBe OII0/IHUTe/IbHOM
MHOOPMALIMHU JI7Is1 AU3aHH-LIIeHTPOB IIPH HCII0/Ib30Ba-
HUM Mofiesier B pa3paboTke KoHCTpyKuuu CBHC.
OCHOBHOe IIPeuMYIIeCTBO JaHHBIX MeTOJOB aHa-
JK3a 3aKI0YaeTCs B UX BOCTPeOOBAHHOCTH MMEHHO
B YC/IOBUSIX OTPaHUYEHHBIX PecypcoB, KOTAa, C OJHOM
CTOPOHBI, I10 Pa3s/IMUHbIM NPUYMHAM OpraHH3aLlU-
OHHO-3KOHOMHYECKOr0 XapaKTepa IIOJHasl I1epe3Kc-
TPaKIIKs IIPeCTaBIsIeTCs HellenecoobpasHoH, a ¢ Ipy-
TOM - IasKe IIPU II0JIHOM I1epedKCTPaKIIMH COXPAHSIeTCS
BBICOKMH PHCK IIOTE€PH aKTyaJbHOCTH IIOTyYeHHBIX
pe3yIbTaToB IPU HeobXOAUMOCTH PeryispHbBIX H3Me-
HeHHH [TOCTaBIIMKOB MaTePHUaJIOB U Cpel.
Bo n3bexkaHUe Pa3BUTHS MOAOOHOrO CIeHapHS,
VYU TBIBAS IIPOAOJIKAIOIIYIOCS. TeHIEeHIIUIO 110 IIOUCKY
/IbTepPHATHUBHBIX IIOCTABLIMKOB U CBSI3aHHYIO C 3TUM
oTpebHOCTD B pa3paboTKe cOBCTBEHHBIX MaTepHaJIOB
IJ1s1 KPUTHUYECKUX OIlepallMil MHKPO3IeKTPOHHUKH,
Heob6XOAMMO Ha Pa3IMYHBIX 3TallaX YIUTBIBATDH Psif
CHCTeMHBIX BOIIPOCOB [/ IOALEeP>KaHMHs KauecTBa
6a30BOM TEeXHOJIOTUU Ha 33aJlaHHOM YpOBHE:
1. IIpu pa3paboTke MaTepHaloOB MU OLIEHKe ajib-
TepPHATHBHBIX IIOCTABIIMKOB Ha 3Talle TeXHUYeCKHX
Tpe6oBaHUM Lie1eco0bpa3Ho obecrieurBaTh UX IIpeeM-
CTBEHHOCTb C TPe6OBAHUSIMU MEXKAYHAPOAHBIX CTAH-
JapTtos SEMI.
2. IIpu BrI6Ope 6a30BOY TEXHOJOTHUU [JIs OLIeHKHU
BO3MO>KHOCTH 3aMeHBI [TOCTaBIIMKa (M Ha 3Talle BHeJ-
PeHUsI HOBbIX MaTepHAJIOB) PYKOBOACTBOBATHCS
- IIPUOpPUTEeTAMH MHUHHUMAJIbHOCTH IIPOEKTHBIX HOPM;
- OIITUMAJIbHOM OOIIHOCTH CBOMCTB 3JIeMeHTHOL 6a3bl
c apyrumu BT (IIpoekTHast HOpMa, KOJIHYecTBa YPOB-
Hell MeTaJ/UIM3alluK, HallpsDKeHHe MUTaHUS U [Ip.);

- BOCTpe60BaHHOCTBIO 6a30BOM TEXHOIOTHHU /IS IIPO-
M3BOJCTBA pa3au4HbIX THIIOB CBHC.

3. IIpu Bet6ope CEMC, 110 ITapaMeTpaM KOTOPOEL OLie-
HHBAETCS IIOCTABIIHK, OTAABaTh IIPUOPHUTET MUKPOCXe-
MaM C MaKCHMaJIbHOM CTelleHb0 HHTEeIPaLlkH.

4. PacmipocTpaHeHHe I10JI0KUTE/IBHBIX Pe3y/IbTaToB
OLIEHKH ITOCTaBIIMKA MaTepHaIOB Ha Apyrue BT mpous-
BOJICTBEHHOM JIMHHUHU C aHAJIOTHYHOM IIPOeKTHOM HOP-
MOK BO3MOXKHO 10 YPOBHS 90 HM, IIPH YCIOBHUH MOHH-
TOPHHTIA ¥ aHaaK3a ypoBHs Cp, CPK TECTOBBIX CTPYKTYP
IO ITpeiJIO’KeHHOMY B IAHHOL CTaThe AJIFOPUTMY.

5. [lyist 6a30BBIX TEXHOJIOTHH C IPOEKTHBIMHU HOP-
MaMu MeHee 90 HM IIpefyCMaTpPUBATh JOIIOJIHH-
TeJIbHBIK aHA/IM3 C TOYKH 3PeHHS IIPOeKTHPOBAHHS
doTomabroHOB (aHANIU3 U KOPPEKLIUS aIeKBaTHOCTH
OPC-Momener).

[Ipu aHa/nM3e KauecTBa 6a30BBIX TEXHOIOTHUH Heob-
X0OKMMO obecrieurBaTh CUCTeMHBIN IOJXO[, 3aK/II0-
YAIOIMICA B OTC/IeKUBAHHUH IIPUYHMHHO-CIe/ICTBEH-
HBIX CBSI3eM B 3aMKHYTOM LIMKJIe IIPOeKTHPOBAHMS
U npou3sBoAcTBa CBUC ¢ ucnonbp3oBaHHEeM 6a30BBIX
TeXHOJIOTUH: “IIPOM3BOACTBeHHAs TUHHUS — spice-Mo-
nenu (PDK) - koHcTpyKuust CBHC - Ipor3BOACTBeHHAS
JUHUS (M3rOTOBIeHHe 00pa3LioB)».

TakuM 06pa3oM, BO3HUKAIOLIKE OTPAHHUYEHUS 110
JOCTYIIHOCTH PeCcypcoB BeflyT K HeoOXOAMMOCTH CylIle-
CTBEHHOTO PaCIIMPeHUs 00BbeKTOB U METO/I0B MOHUTO-
PHHIA 1 aHa/IK3a KaK CO CTOPOHBI IIPOM3BOACTBEHHOU
JTHUHHH, TaK U CO CTOPOHHI Pa3paboTYHKOB spice-Mo-
nener, ¢oromabroHOB, AM3ANH-IIEHTPOB. A IIPH
IIPOEKTUPOBAHUM KOHCTpyKuuu CBHC, momMmuMoO
CTAaHJAPTHBIX MPOLeAyP KOHTPOJIS Iepes IPOeKTU-
poBanuem ®III, [O/KHBI CPAaBHUBATHCS Pe3YJIbTaThl
MOZeIUPOBaHUS C MCII0JIb30BAHUEM Spice-Mojeser
C pe3y/lIbTaTaMM H3MepeHUI 06pa3LoB MHUKPOCXeM,
YTO 0COOEHHO BasKHO B C1y4asix HecooTBeTCTBUs CBHC
TpebOBaHUSIM TeXHUYECKOT0 3alaHUs [I/Isl CHUYKeHUS
PHMCKOB MHOIOKPATHBIX 3aI1yCKOB B CBSI3U C KOPPEKTH-
POBKaMU KOHCTPYKLIMH KPUCTaJIa.

NNTEPATYPA

1. KpacuukosnTI. .M., Hruaros I1.B., CmupHoB A.H.,
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BOT'0 TeXHOJIOTHYECKOT'0 IIPOoLiecca U3TOTOB/IeHUS
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0T 19.05.2010. (MHHIIPOMTOPT).

2. Ilenenun H.A., CmupHoB A.H., Hruaros I1.B.,
Eroposa T.10., YiaHoBa A.B., 3arineB H.A.,
Memasnos B.JI., bokapes B.II. PazpaboTka 6a-
30BOI TEXHOJIOTMU M3TOTOB/IeHHU S pafiUallOH-

HO CTOMKHX OJJHOKPAaTHO IIPorpaMMHUpyeMbIx I13Y
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MPOBJIEMA YA13BUMOCTU MUKPOMPOLIECCOPHBIX YCTPOMCTB PENEAHOM
3ALLMTDI U ABTOMATUKW K SNIEKTPOMATHUTHBIM MOMEXAM
B CTaTbe paccMaTpUBAIOTCA OCHOBHbIE MPEMMYLLECTBA U HEAOCTATKI MUKPONPOLECCop-
HbIX YCTPOVCTB PENeHOM 3alLNTbl M aBTOMATUKK, @ Takoke Npobaema WX BbICOKOM YyB-
CTBUTENBHOCTM K 3NEKTPOMArHUTHbIM NOMeXaM: BUZbl Hanbonee onacHbIX MoMeX 1 Cno-
C06bI 3aLLNTBI OT HYX.
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NPUHLMMNbI ®YHKLUOHUPOBAHUSA K3LL-MAMSATH B UEPAPXUYECKNX
KOMMbIOTEPHBIX CUCTEMAX /11 PABOTbI C MY/IbTUMEANAHbIMM
MPUNOXEHUAMMU
Yacrb 2
B paboTe npoBeféH npeaBapUTeNbHbIA aHaNU3 OpPraHi3aLMi CUCTEMbI KOMMbIOTEPHON
namsT s pa3paboTku MeToaa BbIGOPa ONTVMA/bHbIX MAPAMETPOB K3LL-MaMSTV C TOY-
Kv 3peHust NONY4eHIs He06XOAMMOr0 BbICTPOZEMCTBIS, MAOLLAAN M 3HEPronoTpedAeHIs
MPYYCNOBIM PabOThI C MYNLTUMEAMAHBIMU A3HHBIMM.
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THE PROBLEM OF VULNERABILITY OF MICROPROCESSOR RELAY PROTECTION

DEVICES TO ELECTROMAGNETIC INTERFERENCES

The paper deals with the advantages and disadvantages of microprocessor-based relay

protection and the problem of its vulnerability to electromagnetic interferences. The main

types of electromagnetic interferences and ways of protection from them are analyzed.
Keywords: relay protection, electromagnetic interferences, microprocessor-based
protection devices, pulse interference.
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CACHE MEMORY FUNCTIONING PRINCIPLES IN HIERARCHICAL COMPUTER
SYSTEMS FOR WORKING WITH MULTIMEDIA APPLICATIONS
Part 2
The article provides a preliminary analysis of the organization of a computer memory
to develop a method for selecting of optimal cache memory parameters in terms
of obtaining the necessary performance, area and power consumption when working
with multimedia data.
Keywords: cache, cache memory, cache hit, cache miss, cache line, fully associative
cache, N-way set associative cache, direct mapped cache.
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METO4 AHAIUTUYECKON OLIEHKW TA30PACMPEJENEHUA ONS PEAKTOPA
C UHOMBULYANBHO OBPABOTKOM NOL/TOKEK
PaccMOTpeHbl YCnoBIS GOPMUPOBAHMS PaBHOMEPHOTO MOrpaHNYHOMO ra3oBoro Cos
KOHLIEHTPaLM peareHTa y MoAN0XK/ NPy MOZAYE 13 MHXEKTOPOB ra3opacnpeaenuTeNt:
HOW rONIOBKM B PEKTOPE ra30a3HOro HaHeCeHs NAEHOK. MpeanoXeHb BbIPXEHUS NS
PaCcYeTOB, CAENAHbI OLLEHKY NPOGIASA CKOPOCTM NOTOKA, TOALLMHbI MO PAHYHOT 0 ra3080-
r0 €108y NOANOXKM 11 Y1CNA MHXEKTOPOB B 3aBICMMOCTY OT FeOMETPUYECKHX XapaKTe-
PUCTMK YCTPOMCTBA MM CyBaTMOCHEPHOM HAHECEHMM C/OEB OKCMAA KDEMHNS B PEXMME.
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KWHETUKA PALMKA/IBHOr O OKWCIIEHUS KPEMHUS
MccnenoBaHa KMHETUKA PagUKanbHOrO OKMCIEHNS KPEMHIEBOM MAACTUHbI B CACTEMe
VHAMBAYANbHOM 3arpy3Ki Npy NPOBEAEHMN NPOLIECCa OKMCIEHIS C reHepaLyert napa
Y TIOBEPXHOCTI MAACTUHBI (in situ steam-generation = 1SSG), OCHOBAHHOM Ha CropaHuy
BOAOPOAA. [NA OMpefeneHns KOHCTAHT pajukanbHOro OKMCIEHUS MCMoNb30BanUCh
MoNyYeHHble 3aBICUMOCTY TONLLMHBI OKCUAA OT BPEMEH NPY Pa3nyHOM TemnepaType
11 QUKCMPOBAHHDIX OCTaNbHbIX APAMETPAX TEXHONOMMYECKOro NpoLiecca. Mokasaxo, YTo
PaAnKanbHoe 1SSG oKkuCnerve Npy HU3KOM AABNEHIM XapaKTepu3yeTcs BbICOKOW CKOPO-
CTbIO POCTa 11 ONPeaensieTcs KOHLEHTpaLMel paankanos KUCI0PoAa. KOHCTaHTbI paau-
KanbHOr0 OKMCAEHNS NO3BOASIOT 06BLACHUTD CNABYIO YYBCTBUTENLHOCTb TONLUMHbI OKCH-
[2 K KpUCTNN4ECKON OPUEHTALMM, CTEMEH 1erupOBaHNSA W HanpshkeHnsM. Onucaxue
PaANKaNbHOrO OKMCNEHNA IMHEIHO Napabonnyeckum 1 3KCMOHEHLMANbHBIM 3aKOHaMM
POCTa MMeeT NPaKTU4ECKoe 3Ha4eHMe, TaK kak N03BOASIET COBMECTHO C MOAENMPOBAHMEM
C0CTaBa ra3oBovi Cpezibl NPOrHO3MpoBath ISSG OKMCAeHHe B LIMPOKOM AMana3oHe napa-
METPOB MpoLiecca.
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METHOD OF ANALYTICAL EVALUATION OF GAS DISTRIBUTION FOR A REACTOR
WITH INDIVIDUAL SUBSTRATE TREATMENT
The conditions for the formation of a uniform boundary gas layer of the reagent
concentration at the substrate when fed from the injectors of the gas distribution head
in the reactor of gas-phase film deposition are considered. Expressions for calculations
are proposed, estimates of the flow velocity profile, the thickness of the boundary gas
layer at the substrate and the number of injectors are made depending on the geometric
characteristics of the device during subatmospheric deposition of silicon oxide layers in the
mode of diffusion restriction of the reagent supply.
Keywords: gas injectors, boundary layer, concentration profile.
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KINETICS OF RADICAL OXIDATION OF SILICON
The kinetics of radical oxidation of a silicon wafer in an individual loading system during
the in situ steam-generation process (ISSG) based on hydrogen combustion is investigated.
To determine the constants of radical oxidation, the obtained dependences of the oxide
thicknessontimeat different temperatures and fixed other parameters of the technological
process were used. It is shown that radical ISSG oxidation at low pressure is characterized
by a high growth rate and is determined by the concentration of oxygen radicals. The
radical oxidation constants allow us to explain the weak sensitivity of the oxide thickness
to the crystal orientation, the degree of doping and stresses. The description of radical
oxidation by linear-parabolic and exponential growth laws s of practical importance, since
it allows, together with the modeling of the composition of the gas medium, to predict
ISSG oxidation ina wide range of process parameters.
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ONbIT MPOEKTUPOBAHMS AU3AIHA 1 U3rOTOB/EHUS C/IOXHBIX
NPELN3UOHHbIX ®OTOLIAB/IOHOB C S/IEMEHTAMW KOMMEHCALIK
ONTUYECKOM BIU30CTM OPC (OPTICAL PROXIMITY CORRECTION)
B paboTe npeacTasneH onbIT pa3paboTkit TEXHONOTMIA NPORKTAPOBAHNA AN3aMHA U 13-
rOTOBEHWS QOTOLABNOHA C 3neMeHTaMV1 KOMNeHcaLyy 3hdekToB onTYeckom 6au13o-
v OPC (Optical Proximity Correction) Ans npou3BoAcTsa VC ¢ NPOEKTHbIMI HOPMaMM
130 HM C MPUMEHEHMEM TEXHWKY MOBbIeHKS paspelwennd RET (Reticle Enhancement
Technique)». KoppeKkTHOCTb pa3paBoTaHHbLIX TEXHONOTMA NOATBEPXAEHa Pe3ybTaTaMu
KOHTPOASt CNOXHbIX GOTOLIABNOHOB C 3MEMEHTaMI KOPPEKLMM IQHEKTOB ONTMYeCKON
6amoctn OPC.
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0B UCMO/Ib30BAHUN OHOTOYEYHbIX KOPPENSLOHHBIX MPUBVNKEHMIA
N1 AHANIU3A OUSNEKTPUYECKUX XAPAKTEPUCTUK KOMMO3ULIMOHHbBIX
MATEPUANIOB MUKPOS/IEKTPOHUKA
MpeACcTaBneH OpUruHanbHbIA BbIBOA dopmya JlaHaay-/indwmua-/looeHra n bumpa
L5 BbIYNCNEHNS 3DEKTUBHbIX AU3NEKTPUYECKIX XaPAKTEPUCTUK KOMMO3ULMOHHBIX Ma-
TepuanoB. MpoBeaeH aHanu3 067acTei NPUMEHMMOCTY 3TVX COOTHOLEHMI B 3aBICHMO-
CTI OT 06BEMHON KOHLEHTPALLMM 1 CBOVCTB KOMMOHEHTOB MaTepuana.
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EXPERIENCE OF DESIGN ENGINEERING AND MANUFACTURING OF COMPLEX
PRECISION PHOTOMASK PATTERNS APPLYING OPTICAL PROXIMITY
CORRECTION (OPC) ELEMENTS
The document presents the experience of developing technologies for design engineering
and manufacturing of complex precision photomask patterns applying optical proximity
correction (OPC) elements in order to produce ICs with 130 nm design standards using RET
(Reticle Enhancement Technique). The correctness of developed technologies is confirmed
by results of complex photomask control with elements of optical proximity correction of
OPCeffects.
Keywords: photomask design, correction of optical proximity effects, photo-
lithography, manufacturing of photomasks.
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ON THE USE OF SINGLE-POINT CORRELATION APPROXIMATIONS FOR THE
ANALYSIS OF THE DIELECTRIC CHARACTERISTICS OF MICROELECTRONICS
COMPOSITE MATERIALS
An original derivation of the Landau-Lifshitz-Looeng and Beer formulas for calculating
the effective dielectric characteristics of composite materials is presented. The areas of
applicability of these ratios were analyzed depending on the volume concentration and
properties of the material components.
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MpepcTasneH aHann3 pa3suTia MOMT-TpaH3MUCTOPOB CO BCTPOEHHDIM KaHa/I0M 1 NOKa3a-

Ha NepCneKT1BHOCTL NPUBOPOB CO C1aboNerMpoBaHHON paboyer 06nacTbio. C MCNonb3o-

BaHuem cpescTa TCAD noKa3aHo, YTO 3NeKTPUYECKoe noje N*-n-nepexoaa CToka B 3aBu-

CMMOCT OT €ro PacnoNoXeHus 0THOCUTENbHO KPas kaHana becnepexosHoro MOM-Tpax-

31CTOpa CO C1aboNernpoBaHHOM paboyelt 067aCTbo W FYBMHbI 3aNeraHns CyLeCTBEHHO
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ON THE USE OF SINGLE-POINT CORRELATION APPROXIMATIONS FOR THE
ANALYSIS OF THE DIELECTRIC CHARACTERISTICS OF MICROELECTRONICS
COMPOSITE MATERIALS

Ananalysis of the development of MOS transistors with a built-in channel is presented and

the prospects for devices with a lightly doped working area are shown. Using TCAD tools, it

is shown that the electric field of the drain n*-n-junction, depending oniits location relative
to the edge of the channel of a junctionless MOS transistor with a lightly doped working
areaandthe junction depth, significantly affects the distribution of potential and electrons
inthe channel of the device.
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