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CJIOBO PEOAKTOPA

YBAXAEMDIE HATATEJIN!

[Tepen BamMu ouepeHOM 183-1 BBIIIYCK HAyYHO-TeX-
HHYeCKOro U3[jaHH s «DJIeKTPOHHAs TeXHHKa. Cepus 3.
MHUKPO3/IeKTPOHHUKA? .

Hami >kypHaJl OpHeHTHPOBaH He TOIbKO Ha PYCCKOSI-
3BIYHYI0 ayAUTOPHIO, [TI09TOMY Kask[asl CTaThbs CHabsKe-
Ha MeTaIaHHBIMHU Ha aHTTTMHMCKOM A3bIKe, KPOMe TOrO,
MBI HAUMHaeM IedaTaTh IIepeBOJHbIe BePCHHU CTaTeH.

IIrpokas reorpadus aBTOPOB 1 Y/IeHOB pelaKLHOH-
HOTO COBeTa, Cpeih KOTOPBIX ITpe[iCTaBIeHbI 3apybesk-
HBIe CIIeI[UAIUCThI, TAKCKe 06yC/I0B/IeHaA CTpeM/IeHHEeM
pefaKkuyy paclIMpATh IIePCIIeKTHBEL 03HAKOMI/ICHHS
Hay4YHOM 0OIIeCTBEHHOCTH C IIyOIHKyeMBIMH MaTe-
pHaaMHU.

B maHHOM HOMepe BHHMaHHe YHUTaTes el KypHasla
IIPUBJ/IeKYT TeMaTHYeCcKHe MaTepHalbl, OIyOIHMKOBaH-
Hble B pasfenax: «Pa3spaboTka M KOHCTpyHpOBaHHE»,
«ITpoLieccsl U TeXHOJIOTUs», «CBOMCTBA MaTepHUaIoB»
U «MaTeMaTHYeCKoe MOZe/IMPOBAHUe»,

BhIIyCK >KypHasia Ipe[CTaBIeH BOCEMBIO OPUIH-
HaJIbBHBIMH CTaThsIMH, IIOCBSALIEHHBIMH pe3y/JIbTaTaM
AKTyaJIbHBIX Hay4YHBIX MCCIeIOBAHUH.

B mepBoM paspene «Pa3paboTKa K KOHCTPYHPOBA-
HHe», IIpe[CTaBaeHa paboTa I10 UCII0Ib30BAHUIO TEO-
PeTHKO-MHOKECTBEHHOI0 IIOAXOAa IIPU pa3paboTke
OIITHUMAJIBHBIX TeTeporeHHbIX ITJIMC. ABTOpPOM IIpH-
BeJIéH MeTo/[, OLIeHKH 3P PeKTUBHOCTH UCII0Ib30BaAHM L
IUIomaay Kpucramia IUIMC.

B cnepyromem pasgeine «IIpolieccel M TeXHOIOTHS»
[Ipe/CTaB/IeHbl Pe3y/JIbTaThl ONTHMM3ALKMH TeXHOJIO-
UMM IIO/IyYeHHsl KOHIIeHTpaTa TeTpaMeTHIaMMOHUSI
ruapoxcuaa (TMAL) MeM6paHHBIM 371€KTPOIK30M BOJ-
HOI'O PacTBOpa XJIOPHJA TeTpaMeTHJIAaMMOHHUS. TaM
JKe TIpe[iCTaBjleHa CTaThsl II0 MeTOAY HaIlpaBJIeHHOU
camocbopku (directed self-assembly, DSA) 610K-corio-
JTMMepoB, C 0bImell cXeMOH MapIpyTa GOpMHUPOBAHUS
MacKHU 1 TpebOBaHUSIMHU K MOJIe/ISIM HaIlpaB/IeHHOM ca-
MOCOOPKH. B TpeThell cTaThe, B paMKaX MOJIEKY/ISIPHO-
KUHeTU4YeCKOH MoZenHd Ta30da3sHOro OCaKIeHHS

CJIOéB, PaCCMOTPEHBI CTaAHUHU I1POLieCCa reTepOoreHHOoro
POCTa U IIpUBEOEHBI paCdeThbl CI(OpOCT6ﬂ IIpU TaKHUX

YCIIOBUSIX.

B pasgene «CBOKCTBa MaTepHa/IOB» aBTOPAMH pac-
CMOTPEHO BIMSHHE ITOBEPXHOCTHOM SHEpPrHM MaTe-
pHUaIoB Ha QU3HMKO-XMMHYECKHe CBOLCTBA IIOBEPX-
HOCTeH. [IpuBelleHEl pe3y/l1bTaThl TAKOTO BIMSIHHS Ha
TPaHHUIy KOHTAaKTHPYIOIIHX [I0BEPXHOCTEH IIPH IIPO-
BeleHHH psfia TeXHOJIOTHUEeCKUX ONepaljui MUKPO-
3JIEKTPOHUKH.

3aKIIOYUTENbHBIN pa3fien «MaTeMaTH4YecKoe MO-
JleTITMPOBaHUe» MTPeJCTaBIeH TpeMsl CTaThsIMHU. B mep-
BOM aBTOPaMU BbIBefleHa IpubIMKeHHas dopMysa
I TlapaMeTpa BOJIHOBOTO B3aHMMOJEMNCTBUS COCE/-
HUX YaCTHI] B HAHOBOJIHOBOZIe. Bo BTOpOM cTaThe Ipef-
CTaB/IeHa MOJe/lb AJIS] OIIMCAHHUSI COOTHOLIEHUS MeXXAY
KOMMYTAIIMOHHBIMH pecypcaMu 6a30BbIX KPUCTAIITIOB
reTepOTeHHBbIX PeKOHQUIYPHUPYyeMBIX HHTEIPaJbHBIX
CXeM.

B rocnenHel cTaThe IIPUBENEH METOJ, MPOrpPaMM-
HOIO IIPOTOTUITMPOBAHMS apPXUTEKTYPBl IPOrPaMMH-
PYeMBIX JIOTHYeCKHX MHTeIPAJIBHBIX CXeM U PeKOHPH-
TYPHUPYeMBIX CUCTeM Ha KpUCTaJLTIe.

[Ipurnamiaem Bcex 3aMHTEPECOBAHHBIX CIIeLIMAIU-
CTOB K COTPyIHUYECTBY!

CysaxeHuem,
2AasHblil pedakmop sxypHaaa,
akademuk PAH,
I'.4. KpacHukos
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AHHOTALNU

ABSTRACTS

METO/bl PA3PABOTKM ONMTUMA/IbHbIX
MPOrPAMMUPYEMbIX UHTETPAJIbHbIX CXEM C UICNOIb3OBAHUEM
TEOPETMKO-MHOXXECTBEHHOIO ONMUCAHUSA
Pabota nocsileHa MeTofam paspaboTku ONTUManbHbIX reteporeHbix MANC ¢ ne
M0b30BaHWEM TEOPETUKO-MHOXECTBEHHOr0 NOAX0Aa. MpeaCTaBneH MeTOA OLieHKM 3¢+
DeKTMBHOCTW MCNONb30BaHMS NAoWaan kpuctanaa MANC. OnucaHbl 0CHOBHbIE 3Tanbl
MapLUpyTa NPOeKTUPOBAHMA CMeLManu3MpOBaHHbIX reteporeHHblx MIUC u Metodbl
OLeHKM Tpebyemblx NapamMeTpoB apxuTekTypbl MIWNC Ha OCHOBE aHanW3a MOAb30Ba-
TENbCKNX CXeM. Take NPeACTaBAEH HOBbIA 3Tan AAHHOMO MapLUpyTa NPOEKTUPOBaHNS
npOrpaMMupyemblx CXeM = NPOrpaMMHoe NpOTOTUAMPOBAHWE, KOTOPbIA MOXET BbiTh
1CNONb30BaH 415t 60718 TOHHOM OLIeHKY apxuTekTypbl NC.
Knroyesble cnosa: reteporeqHbie M/11C, apxutektypa MINC, nporpamMmupyemble
CXeMbl, TPOrpaMMHOe NpoTOTUNMPOBaHME.
CsefieHus 06 aBTope:
SHHC BUKTOP VBaHOBNY, KaHANAAT TEXHUHECKUX HAYK, AKLMOHEPHOE 06LLeCTBO
HayyHo-MCCnenoBaTenbCkui HCTUTYT MOSIEKYISPHO 31EKTDOHNKY,
124460, r. Mocksa, r. 3eneHorpag, yn. Akagemvka Banvesa, 4. 6/1,
e-mail: venns@niime.ru

ONTUMMU3ALIA TEXHONOT N NONYHEHNS TETPAMETUIAMMOHMS
FMAPOKCUAA TPEBYEMOW KOHLLEEHTPALIMM U KAYECTBA
B paboTe npeacTaBaeHbl pe3yabTaTbl ONTUMM3ALIAM TEXHOMOTMM NONYYEHNS KOHLEH-
Tpata TeTpameTinaMMoHus ruapokcuaa (TMAT) MeMBPaHHbIM 371eKTPOAM3OM BOAHOTO
pacTBOpa XN0pUAa TETPAMETUNAMMOHMS, MOAYYEHHbIE HA OMbITHO-MPOMbILNEHHON
YCTaHOBKE.
KnioueBbie cnoBa: TeTpamMeTUAAMMOHMI TWAPOKCHA, XNOPUE TeTpameTuaam-
MOHWS, 37eKTPOAN3, 3NeKTPOOCMATIHECKN NepeHOC BOAbI, KaTMOHOOBMeHHas
MembpaHa.
CsefieHus 06 aBTopax:
KoHapes Anekcanzp AHAPeeBnY, SOKTOP TEXHUYECKUX HaYK,
Hay4Ho-1CCnenoBaTenbCkuii MHCTUTYT MOAYNPOAYKTOB U KpacuTenes,
141701, r. fonronpyaHbivi MockoBCkon 06aacTu, Jnxa4eBckui npoesg, 4. 7,
e-mail: lab32@niopik.ru
Bapnawmos [leHnc AnekcaHaposuy, akmoHepHoe 06L4ecTso
(HayYHO-MCCAe[0BATENLCKIMI MHCTUTYT MONIEKYNSPHON 3N€KTDOHUKUY,
124460, r. Mocksa, r. 3eneHorpag, ymua Akagemmka Bannesa, fom 6, CTpoeHme 1,
e-mail: dvarlamov@niime.ru
I'pnbos bopuc leoprinesnd, LOKTOP XMMUYECKMX HAYK, IPOeccop,
aKyMOHepHoe 061LECTBO «Hay4HO-NCCNER0BATENLCKUA NHCTUTYT MONEKYASPHONA
IN1eKTPOHMKM®, 124460, r. MockBa, r. 3eneHorpag, yamua Akagemmka Baavesa,
Z0M 6, CTpoeHme 1

METHODS FOR DEVELOPING OPTIMAL PROGRAMMABLE
INTEGRATED CIRCUITS USING A SET-THEORETIC DESCRIPTION
The paper is devoted to the methods of developing optimal heterogeneous FPGAs
using a set-theoretic approach. A method for evaluating the efficiency of using the
FPGA crystal area is presented. The main stages of the design route of specialized
heterogeneous FPGAs and methods for evaluating the required parameters of the
FPGA architecture based on the analysis of user schemes are described. A new stage
of this route of designing programmable circuits is also presented-software prototyping,
which can be used for a more accurate assessment of the FPGA architecture.
Keywords: heterogeneous FPGAs, architecture FPGA, programmable circuits,
software prototyping.
Data of the author:
Enns Victor lvanovich, Candidate of technical science,
«Molecular Electronic Research Institute», Stock Company,
6/1, Akademika Valiyeva Street, Moscow 124460, Russian Federation,
e-mail: venns@niime.ru

OPTIMIZATION OF PRODUCTIONTECHNOLOGY FOR TETRAMETHYLAMMONIUM
HYDROXIDE OF REQUIRED CONCENTRATION AND QUALITY
The research paper presents the resultsof optimization of the productiontechnology
forthe tetramethylammonium hydroxide (TMAH) concentrate by means of a membrane
electrolysis of the tetramethylammonium chloride aqueous solution. The results were
gained atapilot plant.
Keywords: tetramethylammonium hydroxide, tetramethylammonium chloride,
electrolysis, electroosmatic water transfer, cation-exchange membrane.
Data of authors:
Konarev Alexandr Andreevich, Doctor of technical sciences,
Science and Research institute of Organic Intermediates and Dyes,
7, Likhachevsky proezd, 141701, Moscow region, Dolgoprudny,
e-mail: lab32@niopik.ru
Varlamov Denis Alexandrovich, «Molecular Electronic Research Institute,
Stock Company, Akademika Valieva street, 6/1, 124460, Zelenograd,
Moscow, Russia, e-mail: dvarlamov@niime.ru;
Gribov Boris Georgievich, Doctor of chemical Sciences, Professor,
«Molecular Electronic Research Institute», Stock Company,
Akademika Valieva street, 6/1, 124460, Zelenograd, Moscow, Russia
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AHHOTALUU

ABSTRACTS

THUMbl MOAENEM 419 ONMCAHWUSA HAMPABIEHHOI CAMOCBOPKH
B/10K-COMOJIMMEPOB
PaccMaTpuBaeTCa MeToA HanpasneHHol camocopky (directed self-assembly, DSA)
6nok-cononvmepos, 06was cxema MaplpyTa GopMMpoBaHNs Macku 1 TpeboBaHus
K MOAeNsM HanpasaeHHoW camMocbopki. MPOBOAMTCS 0630p KNaccoB Mopenen Ans
OMMCaHNS AaHHOTO MeTopa.
KnroueBble cnoBa: HanpaeneHHas camocbopka (DSA), 6rok-cononumep (BCP),
auTorpadms.
CBepeHus 06 aBTopax:
Jlntaspur Muxans Baagnmvposud,
Mockosckuii Quauko-TexHuseckuit MHCTuTyT (FOCYAaPCTBEHHBIN YHUBEDCHTET)
141701 Poccus, r. lonronpyaHbiv, MHCTUTYTCKWA nepeynok, 4. 9;
AKUMOHEPHOE 0614eCTBO “HayyHO-MCCER0BATENLCKMA NHCTUTYT
MONEKYNIAPHON 37EKTDOHMKMY, 124460, I. Mocksa,
3eneHorpag, yn. Akagemuka Banvesa, 6/1,
e-mail: mlitavrin@niime.ru
TopHe EBrexmt Cepreesuy, 4ien-kopp. PAH, ZOKTOp TEXHMYECKUX HaK,
npogeccop, HavanbHuK yapasaeHns PITH, AKUMOHEPHOe 061LeCTBO
«Hay4HO-MCCNIER0BATENbCKUA MHCTUTYT MONEKYAISPHON SNEKTDOHNKMY ,
124460, r. Mocksa, 3eneHorpag, yi. Akasemuka Baimesa, 6/1,
e-mail: egornev@niime.ru
SHoBMY Ceprevi Viropesu, raaHbiv cieynanmct, PIITH, AKUnoHepHoe 0614ecTBo
«Hay4HO-MCCNEROBATENLCKUI MHCTUTYT MONIEKYISPHOM INEKTDOHMKMY
(AO «HUWMMD»), 124460, r. Mocksa, 3eneHorpag, yi. Akagemnka Banmesa, 6/1,
e-mail: syanovich@niime.ru

CTAAUU TETEPOTEHHOI O POCTA U XAPAKTEPUCTUKU C/IOEB,
OCAXAEMbIX U3 FTA30BO ®A3bI
B pamkax MonekynapHo-KMHETUYECKOM MOZeAN ra30dasHoro 0CaXaeHWs C0eB MaTe-
PUANOB PA3NNYHOM NPOBOAMMOCTI HA CTPYKTYPaX KPUCTaNNO0B CyOMUKPOHHBIX MHTE-
rPaNibHbIX CXeM PacCMOTPEHbI CTaAMM AAHHOTO NPOLLECCA U BbIPAXEHUS ANs pacyeTa
WX CKOPOCTEW ANsS YCNOBMIA TeTeporeHHoOro pocTa. Mogenb yuuTbiBaeT anddysmio,
afCOPOLMIO 1 XMMUYECKOe NPEBPALLEHIE PeareHTOB B 0CHOBHOM 11 NOBOYHbIA NPOAYK-
Tbl. MpeanoxeHsl NOKa3aTenu, oTpaxarome creneHb KOHOOPMHOCTY W MPUMECHOCTH
CN0€B, CAenaHbl OLEHKM CKOPOCTEN CTaANM W 3HAYeHI NokasaTenel Ans UCXOAHbIX
PEAreHTOB C Pa3N4HLIMM QU3MKO-XMMUYECKMMI XapaKTEPUCTUKAMM.
KntoueBble ¢10Ba: ra30a3Hoe 0CaxfeHue, reTeporeHHbli pocT, MOAeN1poBaHIe
npoLecca, KOHYOPMHOCTb, NPUMECHOCTb.
CsepieHus 06 aBTope:
EB0OKMMOB Bragumup JlykbHOBNY, AKLMOHEDHOE 06LLECTBO
«Hay4HO-MCCAER0BATENCKIN MHCTUTYT MOIEKY1SPHOY 3EKTPOHNKUY,
124460, r. Mocksa, 3eneHorpag, yamuya Akagemmka Bamesa, 12, crp. 1,
e-mail: vevdokimov@niime.ru

MODEL TYPES FOR BLOCK COPOLYMERS DIRECTED
SELF-ASSEMBLY DESCRIPTION
In the article the directed self-assembly (DSA) method of block copolymers is reviewed.
The general scheme of the patterning route and the requirements for directed
self-assembly models are discussed. An overview of the model classes to describe this
method is given.
Keywords: directed self-assembly (DSA), block-copolymer (BCP), lithography.
Data of authors:
Litavrin Mikhail Viadimirovich,
Moscow Institute of Physics and Technology (State University)
141701 Russia, Dolgoprudny, Institutsky per., 9;
«Molecular Electronic Research Institute», Stock Company,
124460 Russia, Moscow, Zelenograd, Akademika Valieva street, 6/1,
e-mail: mlitavrin@niime.ru
Gornev Evgeny Sergeevich, Corresponding Member of RAS, Doctor of Science,
Professor, Head of Department, «Molecular Electronic Research Institute»,
Stock Company, 124460, Russia, Moskow, Zelenograd, Akademika Valieva street, 6/1,
e-mail: egornev@niime.ru
Yanovich Sergey Igorevich, Member of Technical Staff,
«Molecular Electronic Research Institute», Stock Company,
124460, Russia, Moskow, Zelenograd, Akademika Valieva street, 6/1,
e-mail: syanovich@niime.ru

STAGES OF HETEROGENEOUS GROWTH AND CHARACTERISTICS
OF LAYERS DEPOSITED FROM THE GAS PHASE
The stages of the process and expressions for calculating their velocities under conditions
of heterogeneous growth are considered in the framework of a molecular-kinetic model
of the gas-phase deposition of layers. The model takes into account the diffusion,
adsorption and chemical transformation of reagents into the main and by-products.
Indicators reflecting the degree of conformality and the contamination of layers are
proposed, estimates of the rates of stages and values of indicators for initial reagents
with different physical and chemical characteristics are made.
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POJ1b MOBEPXHOCTW MATEPUA/IOB B TEXHOJIOT UK
MUKPO- U HAHOSJIEKTPOHUKHU
PacCMOTPEHO BAMSIHME (U3NKO-XMMUYECKWX CBOWCTB MOBEPXHOCTM KPUCTANA0B Ha
OU3NYECKME W XMMUYECKME CBOWCTBA MaTepuanos. Ha npumepax psda TEXHOMOM-
YeCKiX Onepauyit MoKasaHo onpeaensiollee BAUSHIUE (UNKO-XUMUYECKMX CBOWCTB
MOBEPXHOCTEN KOHTAKTUPYIOWMX MATEPUanoB HA pe3ynbTaT BO3AENCTBUA U €ro
aHW30TPONMIO.
KnioueBble ¢n10Ba: NOBEPXHOCTb, TEXHONOTUS, MUKPO3NEKTPOHWKA, HAHO3NeK-
TPOHYKA.
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bokapes Banepwii [1aB10Bu1Y, JOKTOP TEXHUHECKMX HAYK, AKLMOHEPHOE 06LeCTBO
«Hay4HO-MCCAER0BATENLCKUIA MHCTUTYT MONIEKYNSPHON 37KTPOHNKMY,
124460, Poccns, Mocksa, 3eneHorpag, yavua Akagemnka Baavesa, 6/1
e-mail: vbokarev@niime.ru
KpacHukos [eHHagnii IK0BAEBUY, BOKTOP TEXHUHECKMX HAYK, aKaAeMMK
POCCHIACKON akageMnu HayK, AKLMOHEPHOe 06L4ecTBO
«Hay4HO-MCCAER0BATENLCKUI MHCTUTYT MONIEKYNSPHON 37KTPOHNKIY,
124460, r. Mocksa, r. 3eneHorpag, yamua Akagemvika Bavesa, 6/1,
e-mail: gkrasnikov@niime.ru

YMPOLLEHHOE OMUCAHWE YCN0BNIA ®OPMUPOBAHMS TEMHOW MOJbI
B AIMCKPETHOM HAHOBO/IHOBOJE
PaccMoTpeHa 3adaya AanbHero pacnpoCcTpaHeHNs 3neKTPOMarHUTHOMO BO36YXaeH!s
10 IMHENHOM LIeN0YKe Masblx YacTuL, B IPUBAMKEHIN BAMKaNLLNX cocepen. Bbieae-
Ha npubauXeHHas Gopmyna Ans napameTpa BOAHOBOTO B3aUMOLENCTBIA COCEAHMX
4aCTUL,. PaccyuTaHbl Pe3OHaHCHbIE AAMHLI BOAH And Au-HaHochep. ComocTasneHue
C pe3ynbTaTaMu TOYHOTO pacyeTa nokasano, 4To NpubAMKeHHas GopMyna cnpaseanu-
Ba TOMBKO 4151 ATMH BOTH 3M1€KTPOMArHUTHOTO M3Iy4eHIS, Ha KOTOPbIX MHUMAS YaCTb
LN37eKTPUYECKOI NPOHALLAEMOCTY MaTepUana HYacTuL, MMeeT BAV3KNI K HYMO MUHM-
MyM NPy OTPULATENLHON AENCTBIATENLHON YaCTU.
Kntouesble c/10Ba: ONTMYECKI HAHOBOTHOBOZ, CBS3aHHbIE PE30HATOPbI, Pacnpo-
CTpaHeHWe BO36YXAeHNA, TEMHas MOza.
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THE ROLE OF THE SURFACE OF MATERIALS IN MICRO-
AND NANOELECTRONIC TECHNOLOGIES
The effect of the surface on the physical and chemical properties of materials is
considered. The examples of a number of technological operations show the decisive
influence of the physicochemical properties of the surfaces of contacting materials
on the result of exposure and on its anisotropy.
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SIMPLIFIED DESCRIPTION OF DARK MODE FORMATION
IN DISCRETE NANOWAVEGUIDE
This article discusses the problem of long-range propagation of electromagnetic
excitation along a linear chain of nanoparticles. The problem is considered in the
nearest neighbors approximation. Here we derived the approximate formula for
the wave interaction parameter of neighboring particles. Resonance wavelengths
for Au nanospheres are calculated. Comparison with the results of exact calculations
shows, that the approximate formula is valid only for wavelengths of electromagnetic
radiation. At these wavelengths, the imaginary part of the dielectric constant
of the particle material has a close to zero minimum with a negative real part.
Keywords: optical nanowaveguide, coupled resonator, excitation transfer, dark
mode.
Data of authors:
Sapegin AleksandrA.,
«Molecular Electronic Research Institute», Stock Company
124460, Moscow, Zelenograd, Academica Valieva str. 12-1,
e-mail: asapegin@niime.ru
Barabanenkov Mikhail Yu., doctor of Physical and Mathematical Sciences,
Institute of microelectronics technology and high purity materials RAS,
142432, Moscow region, Chernogolovka, Academica Osipyana str. 6, IMT RAS,
e-mail: barab@iptm.ru

94 SNEKTPOHHAS TEXHUKA. CEPUS 3. MUKPOSNEKTPOHUKA

3(183)



AHHOTALUU

ABSTRACTS

/

GOPMAJIM3ALIMSA STAMA ABTOMATUYECKOW TPACCUPOBKM
B MAPLLPYTE NPOEKTUPOBAHMSI HA OCHOBE FETEPOTEHHbIX
PEKOH®UTYPUPYEMbIX UHTETPAJIbHBIX CXEM
B CTaTbe npepcTaBneH MaTemMaTiyeckii annapat Ha OCHOBE TEOpUU MHOXECTB And
OMMCaHNS COOTHOLIEHNS MEXZY KOMMYTaLMOHHbIMM pecypcamyt 6a30BbiX KpUCTANN0B
reTeporeHHbIX PeKOHGUIypUPYEMbIX MHTErpanbHbIX CxeM 1 TPeBOBAHUAMM MPOEKTHBIX
M0N1b30BATENLCKMX CXeM. C UCNOb30BaHWEM NPEANOXEHHbIX B PabOTe TEPMUHONOT N
1 0603HaYeHuit NOCTPOeHa MOAE/b KOMMYTALMOHHBIX PECYPCOB FETEPOreHHOW PeKoH-
dUrypupyemon WHTerpanbHoi cxembl, GOpManu3oBaHa 3ajaya TPAaCCMPOBKM MeX-
COBMMHEHI NPOEKTHBIX CXeM B PaMKax KNacCU4eckoro MapLupyTa npoekTMpoBaHus.
MpeanoXeHHbIA MaTeMaTyeckii annapat pa3paboTaH B CBA3M C HEOBXOAMMOCTbIO
0MepaTVBHOI HACTPONKI CPEACTB aBTOMATM3ALMM MPOEKTMPOBAHNA HA Pa3Hble apXu-
TeKTYPbl 11 CTPYKTYPHbIE 3NEMEHTLI KOMMYTALMOHHBIX Pecypcos 6a30BbiX KpUCTanioB
PEKOHQUTYPUPYEMbIX MHTErPANbHbIX MUKPOCXEM.
KntoueBble €nOBA: reTeporeHHas WHTErpanbHas Cxema, MporpaMMHOe MpoTo-
TUNUPOBAHME, CUCTEMA aBTOMATM3aLMM NPOEKTUPOBAaHMS, TPACCUPOBKa, TEOpUS
rpagos.
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3annetvHa Mapns AHgpeesHa, ®enepasbHoe rocyAapCcTBEHHOE bI0AXeTHOe
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e-mail: zapletina_m@ippm.ru

NPOrPAMMHOE NPOTOTUMWUPOBAHUE U AHANIU3 PEKOH®UTYPUPYEMbBIX
WHTEFPANbHBIX CXEM C IPEBOBUIHO APXUTEKTYPOIA
B paboTe onucaH MeTog nporpamMMHOro poTOTMMMPOBAHHS apXMTEKTYPbI NPOrpaMMu-
PYEMBbIX TOTU4ECKMX MHTErpanbHbix cxe (MIVC, FPGA) 1 pekoHOHTypUpyeMbiX CUCTEM
Ha KpucTanne, OCHOBAHHBIA HAa MHOXECTBEHHBIX 3anyCKax CUCTEMbl aBTOMATM3ALMN
npoeKTUpoBaHus (CAMP), MHTErpabHbIX CXEM C UCMONb30BAHUEM HaBopa TeCTOBbIX
10/b30BaTENLCKIX MPOEKTOB. Taloke B CTaTbe MoKasaHa 0606LeHHas GopmMann3oBaH-
Has MOAeNb LIeNeBoro KpUCTanaa 1 poeKTHbIX NOAb30BATENLCKMX CXeM, KOTOPas Mo~
XeT 6bITb Mcnonb3osaHa B CAMP ans obecneyeHns ero rubkor HaCcTpoiKkK Ha niobyto
apXUTEKTYPY PeKOHOUTYPUPYEMOW MHTErpanbHoW CxeMbl. MpakTyeckoe NpUMeHeHe
pa3paboTaHHOro MeToAa MpOrpaMMHOro MPOTOTUMMPOBAHMS NPOAEMOHCTPUPOBAHO
Ha NpUMepe UTePaLYOHHOrO U3MEHEHWS APeBOBIUAHOW TPACcCMPOBOYHOM apXUTeKTY-
pbl TPy IOTMYeCKMX 610K0B NPOTPaMMUPYEMON IOTUHECKOM UHTErPasbHOM CXeMbl.
KntoueBble ¢n10Ba: nporpaMmupyemas N0riyeckas UHTerpanbHas Cxema, pekoH-
durypupyemas cucTema Ha Kpuctanne, CUcTema aBToMaT3MpOBaHHOM0 NPOeKTI-
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FORMALIZATION OF THE AUTOMATIC ROUTING STAGE IN THE DESIGN FLOW
ON HETEROGENEOUS RECONFIGURABLE INTEGRATED CIRCUITS
The paper presents a mathematical apparatus based on set theory to describe
the relationship between the routing resources of the basic circuit of heterogeneous
reconfigurable integrated circuit and the requirements of custom design circuits.
Using the terminology and designations proposed in the work, a model of the routing
resources of a heterogeneous reconfigurable integrated circuit is built, and the task
of interconnections routing is formalized for user circuits design flow in the basis of
heterogeneous reconfigurable integrated circuit. The proposed mathematical apparatus
was constructed due to the need to quickly adjust the design automation tools for
different architectures and structural elements of the routing resources of the basic
circuits of reconfigurable integrated circuits.
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SOFTWARE CIRCUIT PROTOTYPING AND ANALYSIS OF RECONFIGURABLE
INTEGRATED CIRCUITS USED A TREE BASED ARCHITECTURE
The paper describes a method for software circuit prototyping of field programmable
gate arrays (FPGA) and reconfigurable systems on a chip (RSoC) architecture, based
on multiple launches of a integrated circuit computer aided design system (CAD) using
a set of user test designs. This paper also shows a generalized formalized model of the
target chip and user design that can be used in CAD to provide its flexible adjustment
to any architecture of a reconfigurable integrated circuit. The practical application
of the developed software circuit prototyping method is demonstrated on the example
of iterative modification of the tree-based routing architecture in an FPGA logic array
blocks.
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