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AHHOTALUU

ABSTRACTS

MAPLUPYT MPOEKTUPOBAHUSA )11 OTEYECTBEHHbIX
MPOrPAMMUPYEMbIX WHTEFPAJIbHbIX CXEM
CNEUMUANBHOIO HAZHAYEHUS: UHTETPALNA
C CYLLECTBYIOLWMMW MNPOMDILJIEHHbIMW CPELCTBAMU
ABTOMATWU3MUPOBAHHOIO MPOEKTUPOBAHWSA U PELLEHUE
MPOBJIEM UMMNOPTO3AMELLEHKA
B pamkax aaHHoi paboTbl 6611 pa3paboTaH MaplupyT aBTOMATU3MPOBAHHOTO MO~
eKTUPOBAHMS /151 NPOrPaMMUPYEMbIX NOTMHECKIX MHTETPAIbHBIX CXEM C apXuTeK-
Typow cemericTBa 5510XC npon3soacTaa MAO «MuKpoH». [ns pelueHns 3a4ay aBTo-
MaTV3aLmn NpOeKTUPOBAHMS C Y4ETOM Kypca Ha MMMOpTO3aMeLLyeHine Nporpamm-
HbIX IPOAYKTOB pa3paboTaHbl COBCTBEHHbIE MPOrPaMMHbIE CPEACTBA, YHMUTLIBAIOLME
cneunduky apxutekTypsl MANC cemeictsa 5510XC. MporpamMHble CpecTBa C06-
CTBEHHOW pa3paboTku 06eCMeynBaOT NPOEKTUPOBAHME HA TaKMX 3Tamax MapLu-
PYTa, KaKk TEXHONIOrMYECKoe 0TOBPXeHIe, KNacTepu3aLms, pasMeLeHie noruye-
CKNX 3NEMEHTOB M TPACCMPOBKA MeXCOoenHeHNi . Kpome 3Toro, pa3paboTaHHbIi
1 anpobupoBanHblin B UMMM PAH coBmecTHO ¢ AO «HUUM3» MapuwpyT aBToMaTy-
3MPOBAHHOM0 NMPOEKTUPOBAHMS 06ECMEYMBALT UHTErPALMIO C PasNYHbIMK CyLLe-
CTBYIOLLMMU NPOMBILLNEHHbIMM cpefcTBaMU CATIP: Kak KOMMepYecKUMM, TaK 1 CBO-
60AHO pacNpOCTpaHSeMbIMU.
KnioyeBble C10Ba: MApLUPYT NPOEKTUPOBAHMS; aBTOMATH3AL S NPOEKTMPOBA-
HIS; MPOrpaMMupyeMble OTMYeckue MHTerpabHbie cxembl (MNC); cucTema
aBTOMATM3MPOBAHHOTO NpoekTMpoBaHua (CAMP); uMnopTo3ameLleHme
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ya. kOHocmu, 0. 13, k. 135, e-mail: lipatov_i@ippm.ru

KOHCTPYKTUBHO-TEXHOJIOTMYECKWE METO/bI

PEAIM3ALIUN TPAH3UCTOPOB, OPUEHTUPOBAHHbIX

HA BbICOKOE HAMPSXXEHUE MUTAHUA

B HaHHOAW CTaTbe pacCMATpUBAKOTCS PasNMYHble BApUAHTLI KOHCTPYKLMN

LDMOS-TpaH31CTOpPOB, OPUEHTUPOBAHHLIX HA BbICOKOE HAMpsHKEHWe MUTaHuS.

PaccMOTpeHHbIe KOHCTPYKLMM NO3BONAIOT A06UTLCA 6oee BLICOKOro Hanpsxe-

Hus Npo60st 1 6onee HU3KOro COMPOTUBIEHNS B OTKPLITOM COCTOSHNM MO CpaBHe-

HMI0 CO CTaHAAPTHON KOHCTpYKumelt LDMOS-TpaH3ucTopa.

KnioyeBbie €n10Ba: BbICOKOBONLTHLIM TPAH3NUCTOP, NPOHOMHOE HAMpsKeHMe,
CTYNeHYaTbIi 3aTBOP, KPEMHMIA HA M30AATOpE, NPOdUAL NerpoBaHNS
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DESIGN FLOW FOR DOMESTIC PROGRAMMABLE INTEGRATED
CIRCUITS FOR SPECIAL PURPOSE: INTEGRATION WITH
EXISTING COMPUTER-AIDED DESIGN SYSTEMS AND SOLUTION
FOR PROBLEMS OF IMPORT SUBSTITUTION

In this paper, we developed the automated design flow for programmable logic

integrated circuits with family architecture of 5510XC manufactured by PJSC «Mikron».

For solving the problems of design automation taking into account the course for

import substitution we have developed our own software that consider the specific

architecture of the FPGA family 5510XC. This software is used at following stages
of the design flow: technology mapping, clustering, logic elements placement and
interconnect routing. The proposed design flow was developed and tested in the

IPPM RAS in cooperation with JSC «NIIME» and provides integration with various

existing industrial CAD systems: both commercial and open source distributed.
Keywords: design flow; computer-aided design; Field-Programmable Gate Array
(FPGA); automated design system; import substitution
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CONSTRUCTIVE-TECHNOLOGICAL METHODS FOR
IMPLEMENTING TRANSISTORS AIMED AT HIGH SUPPLY
VOLTAGE

In this article various designs of LDMOS transistors aimed at high supply voltage

are considered. Designs considered allow to achieve higher breakdown voltage

and lower on-resistance compared to a standard design of an LDMOS transistor.
Keywords: high-voltage transistor, breakdown voltage, stepped gate, silicon
on insulator, doping profile
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AHHOTALUU

ABSTRACTS

OBLLASA TEOPUSA TEXHONIOTUX U MUKPOINIEKTPOHUKA:

YACTb 2. BOMPOCHI METOAA U KNTACCUOUKALINK

O6CyxAaI0TCA METOA0N0TYECKME U GUAOCODCKIE NONOXKEHNS, NIeXalLye B OCHOBE

aBTOPCKOr0 BapUaHTa 06LLe TeOpUN TEXHONOTUN. PackpbiBaeTcs creumduka Tex-

HONOTWM B NPUNOXKEHUN K TEXHUYECKIUM, 610NOMNYECKM 1 COLMANBHBLIM CUCTe-

MaMm 1 l0Ka3bIBAETCA BOSMOXHOCTb MX aBCTPAKTHO-TEXHONOMNYECKOr0 ONUCAHMS.

BBeZeHO noHsTMe naHTexHonorn. CHOPMYINPOBaH PAA KNACCMPUKALMOHHDIX

KpUTepUeB ANS TEXHONOTMIA.

KnioueBble cnioBa: TexHONOr s, MPOLIECC, GUI0Ccous, Grunocopus TeXHUKM, XuBble
cucTembl, 061LeCTBO, KOHLENTyanbHbIe METOALI, TEOPUS POAOB CTPYKTYP bypbaku
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MOJEKYNAPHO-KUHETUYECKASA MOJZIE/Ib NMPOLLECCA
OCAXAEHWA CNOEB U3 TA30BOU ®A3bI
Pa3paboTaHa MoNeKyNSpHO-KUHETUYECKAs MOAEb NMPOLECCa 0CAXAEHMS CNI0eB
113 Ta30B0M (asbl, BKMIOYAIOLLAS KOMMIEKCHYIO CXEMY W BbIPAXEHUS ANs pacyeTa
CKOPOCTEN CTaZUi FeTePOreHHOr0 U FOMOreHHOro pocTa. Moaenb yunTbIBaeT aud-
dy3ut0, AACOPOLYIO M XMMUYECKOE NPEBPALLLEHIE PeareHTOB C 06pa3oBaHieM Ha Nof-
NIOXKE 11 B MOrPaHNYHOM ra30BOM C/I0e OCHOBHOT0, MO6OYHOO NPOAYKTOB 1 knacTe-
poB. ChopmynnpoBaHbI NOKA3ATENM XUMUYECKON, CTPYKTYPHOW 1 TONOAOTMYECKON
HEOZHOPOAHOCTEN KaK 6A30BbIX, ONPEALNSIOLMX OTKNOHEHNS TEXHONOTUYECKUX
11 3KCMYaTaLMOHHBIX XapaKTepUCTIK CNI0EB. [laHbl BbIPAXXEHNS ANS KOMMYECTBEH-
HOW OLieHK) 11 NPOTHO3MPOBAHIS HEOAHOPOAHOCTEI CIOEB ANSt PA3NIMYHLIX YC0-
BUIA pocTa. ANpobaLinsg MOZeNN Ha NpUMepe 0CaKAEHNS 0KCUAA KpeMHKs nokasana
YI0BNIETBOPUTENbHOE COOTBETCTBUE PACHETHBIX M IKCTIEPUMEHTANIbHLIX IAHHDIX.
KntoueBble C10BA: 0CAX/EHME CJI0EB, MOAENPOBAHME NPOLECC], FeTeporeH-
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SILVACO TCAD KAK UHCTPYMEHT A1 MOJAENUPOBAHUA
®OTO/IUTOrPAGUN
MpencTaBneH kpaTkuii 0630p NPOrpaMMHOro obecneyeHns Ans MoAENNPOBAHNS
doTonutorpadmn. OnucaHbl TeOPeTUYeCkUe OCHOBLI U OCOBEHHOCTYU CO3AAHMS
Mozienen AaHHOr0 TeXHONMOrYeckoro NpoLecca B MporpaMmHoM nakere Silvaco
TCAD. PaccMOTpeHbl OCHOBHble BO3MOXHOCTM Mogyns Optolith. TpuseseHbl
pe3ynbTaThl KOMMbIOTEPHOr0 MOAENMPOBAHNS Pa3fIUYHLIX 3TANOB AUTOrpadmye-
CKOTO MpoLecca, paccMoTpeHbl GakTopbl, BAMsiowmMe Ha GopmupoBanme u3obpa-
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Kntouesble cnoga: Silvaco TCAD, npubopHO-TEXHONOTMYECKOe MOAeNpOBa-
Hue, doTonutorpadms, GoTopesnct
CBefieHuns 06 aBTOpax:
lbicerko Vipura AnexcandpoeHa, acnupanm kadedpel BUC Tomckozo 20cydapcmeeH-
H020 YHUBepCUMema cucmem ynpasaexus u paouoanekmporuku, 634050, 2. Tomck,
np. Jlenuna, 40, e-mail: caladenia92@gmail.com
3bIK0g imumpuli mumpuesus, KaHdudam mexHuueckux Hayk, doueHm Kadedpol
KMB3BC Tomcko2o 20cydapcmeeHH020 yHUSepcumema cucmen ynpasieHus u paduo-
nexmpoHuKu, 634050, 2. Tomck, np. Jlenua, 40, e-mail: dmitry.zykov@tusur.ru
AHuWeHKo EkamepuHa BanenmuHoHa, 3amecmumenb Ha4aAbHUKA NPOU3600CMBeH-
Ho20 omdena CBY MMC HITK «Mukpo3nekmpoHuka» AKLLOHepH020 obitiecmea
Hay4Ho-npou3sodcmeenHoil Gpupmbl «Mukpar», 634041, 2. Tomck, np-m Kupoaa, 516,
e-mail: aev@micran.ru
Xabubyauna Hadexda tOpbesHa, kanoudam mexHu4eckux Hayk, doueHm kagedpol KCYN
TomcKo20 20cydapcmeeHH020 yHUepcumema cucmen ynpasaexus U paduosnekmpo-
HUKU, 634050, 2. Tomck, np. JleHuta, 40, e-mail: hnu@kcup.tusur.ru

GENERAL THEORY OF TECHNOLOGY AND MICROELECTRONICS:
PART 2. ISSUES OF METHODOLOGY AND CLASSIFICATION
The methodological and philosophical foundations underlying the author’s version of
the General Technology Theory are discussed. The specificity of technologies in the
application to technical, biological and social systems is revealed and the possibility
of their abstract technological description is proved. The concept “pantechnology”
is introduced. Some classification criteria for technology are formulated.
Keywords: technology, process, philosophy, philosophy of technology, living
systems, society, conceptual design methods, Bourbaki's theory of structures
Data of authors:
Krasnikov Gennady Yakovlevich, Doctor of Engineering Sciences, Russian Academy
of Sciences academician; Molecular Electronic Research Institute; Stock Company,
12/1, 1st Zapadny proezd, Zelenograd, Moscow, Russian Federarion, 124460,
e-mail: gkrasnikov@niime.ru
Gornev Evgeni Sergeevich, Doctor of Engineering Sciences, Molecular Electronic Research
Institute; Stock Company, 12/1, 1st Zapadny proezd, Zelenograd, Moscow, Russian
Federarion, 124460, e-mail: egornev@niime.ru
Matushkin Igor Valerevich, Dr.Ph, Molecular Electronic Research Institute; Stock Company,
12/1, 1st Zapadny proezd, Zelenograd, Moscow, Russian Federarion, 124460, e-mail:
imatushkin@niime.ru

MODELING OF KINETICS OF CHEMICAL VAPOR DEPOSITION
AND THE BASIC CHARACTERISTICS OF THE LAYERS
Developed the molecular-kinetic model of formation of layers from the gas phase,
including complex kinetic scheme and equations for calculations of the speeds of
heterogeneous and homogeneous growth. The growth rate takes into account the
stage of diffusion, adsorption and chemical reaction with the formation on the
substrate andin a boundary layer of the main gas, by-products and clusters. Defined
indicators of chemical, structural and topological inhomogeneities, as the base,
define technological and operating characteristics of the layers. This expression for
quantifying the baseline. Testing models for analysis of deposition process of silicon
oxide showed satisfactory agreement between calculated and experimental data.
Keywords: deposition of layers, process Modelling, heterogenious and
homogenious deposition, by-products, clusters
Data of authors:
Evdokimov Vladimir Lukjanovich, Mikron, JSC, 124460, Russian Federation, Moscow,
Zelenograd, 1st Zapadny proezd, 12/1, e-mail: vevdokimov@mikron.ru

SILVACO TCAD AS ATOOL FOR PHOTOLITHOGRAPHY

SIMULATION

A brief overview of photolithography simulation software is presented. The

theoretical foundations and peculiarities of the technological process simulation

in Silvaco TCAD are described. The main features of Optolith module are considered.

The computer simulation results of lithographic process various stages are presented,

the factors affecting the formation of image are considered. Special attention is paid

to the study of optical phenomena accompanying the photolithography.
Keywords: Silvaco TCAD, technology computer aided design, photolithography,
photoresist

Data of authors:

Lysenko Irina Aleksandrovna, PhD student, DEP. BIS Tomsk state University of control
systems and Radioelectronics, 40, Lenin Avenue, Tomsk, 634050,
e-mail: ca-ladenia92@gmail.com

Zykov Dmitrii Dmitrievich, candidate of technical Sciences, associate Professor, Tomsk
state University of control systems and radio electronics, 40, Lenin Avenue, Tomsk,
634050, e-mail: dmitry.zykov@tusur.ru

Anishchenko Ekaterina Valentinovna, Deputy head of production Department of
microwave MIS NPK "Microelectronics’, Joint stock company research and production
company "Micran", 51 d, Kirova Ave., Tomsk, Russia, 634041, e-mail: aev@micran.ru

Habibulina Nadezhda Yurievna, candidate of technical Sciences, associate Professor of
CSEA Tomsk state University of control systems and Radioelectronics, 40, Lenin
Avenue, Tomsk, 634050, e-mail: hnu@kcup.tusur.ru

4 (168)

SNEKTPOHHAS TEXHUKA. CEPUA 3. MUKPOSNEKTPOHNKA 69



AHHOTALUU

ABSTRACTS

NCCNEQOBAHUE METOJIA UHXXKEKTUPOBAHMA OLLNBOK

B 3AJAYE OLEHKW CBOEYCTONYNBOCTU IOTMYECKUX CXEM

B bA3UCE NJUC

B ZaHHOW CTaTbe npefnoxeH 3PeKTUBHLIN METOZ BbIMMCIEHNS KO3PdULMEHTA

YYBCTBUTENBHOCTU KOMBUHALMOHHOI CXeMbl B 6a3nce NporpaMMupyeMbIX 10TU-

YeCKUX UHTErpanbHbIX cxem (MAKC). Moapo6HO onMcaHbl METOLbI OLEHKM cboe-

YCTOMYMBOCTY KOMOMHALLMOHHDIX CxeM B 6asuce MINC, n 060CHOBaH BbIOOP kOIP-

duLMeHTa YyBCTBUTENLHOCTM CXeMbI K O/MHOYHbIM OLIMOKAM B KauecTBe 6a30BoM
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