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CJIOBO PEOAKTOPA

YBAXAEMDIE HATATEJIN!

[Tepen BamMu ouepeHOM 184-1 BBIITYCK HAyYHO-TeX-
HHUYEeCKOro M3JaHMs «DJIeKTPOHHAA TexHHUKa. Cepud 3.
MUKPO3/IeKTPOHUKA?Y .

Hamr >kypHa/ NpUIepsKHUBaeTcs ITOTUTUKY 0Tbopa
cTaTter, o6/1agaroUKX HOBU3HO, aKTYa/IbHOCTBIO, $1C-
HOM CTPYKTYpOM, HAIIMCAHHBIX C COONIOIEHHEeM Tpe-
OOBaHMI HAy4yHOIo CTHU/IS. B mensax obecrmeueHHst
Ka4deCTBa My6IHUKALMI CTAThH PeJAaKTHPYIOTCS, IIPO-
BEePSAIOTCS Ha OPUTHHAJIBHOCTD TEKCTa.

B yeTBEpTOM HOMeEpe >KypHajla BHUMaHHe YUTaTe-
JIel IIPUBJIeKYT TeMaTH4Yeckue MaTepHasIbl, OIyonIu-
KOBaHHBIe 1107, pybpuKkaMu: «Pa3paboTka U KOHCTPYH-
poBaHHe», «IIpolleccbl M TeXHOJIOTHs», «CBOMCTBa
MaTepHajoB», «MaTeMaTH4ecKoe MOLeINPOBaHUEY.

BBIIyCK >KypHasia IIpeJCTaB/IeH BOCEMbIO CTAThIMH,
IIOCBSAIEHHBIMH Pe3y/ibTaTaM aKTyaJbHBIX Hay4YHBIX
HUCC/IeOBAHUM.

Homep oTKphIBaeTcs pasjenom «Pa3paboTka U KOH-
CTPyHpOBaHHE», B KOTOPOM IIpeACTaBJIe€HBI YeThIpe
OPUTHHAJILHBIX PaboThl. B m1epBoi mpUBeEH CpaBHU-
TeJbHBIM aHAIN3 PA3TUYHBIX MOOUPUKALIUK TPUITe-
POB I10 BPEMEHHBIM [1apaMeTpPaM M YKCIy TPAH3HUC
TOPOB B CXeMe U OIpellesIéH TPUITep ¢ HauboIbLIeHn
Ipefe/IbHOM YacToTok. Crenyomast paboTa IocBse-
Ha pa3paboTke ABYXPesKHMHOIO HHTETPAJIbHOIO aHa-
noro-1dpoBoro mnpeobpaszoBaTess A1l IPUMeHeHUs
B COCTaBe JIaTUYMKa H300paskeHUs. B TpeTrell pabore
M3JI0’KeHBI [IPUHIUIIBL IIPOEKTHPOBAHUS TPeXKaHa/b-
HOTI'O PeryiasTopa HallpssKeHUsS ¥ MeTO/bI [IOBBIIIeH K
TOYHOCTH BBIXOJHOTO HaNpsbKeHUs . IlocnenHsist pabo-
Ta paszena IMOoCBsIIeHa pa3paboTke TeMIIePaTyPHOIO
JaT4YHKa C aHAJIOTOBBIM BBIXOLOM M TOYHOCTBIO H3Me-
peHus TeMIiepaTypsl 0,2 °C.

B cnenyromem 610ke «IIpoIjecchl M TeXHOJIOTHS»
oIpezeeHbl OCHOBHbIE KCTOYHHUKHU I10TEPh Ha I10IJIO-
IeHHe M pacCcessHUe ONTHYEeCKOTO M3JIyYeHHUS B I10-
JIMMEPHBIX IUIAaHAPHBIX ONTHYECKHX BOJHOBOJAX
OIITHKO-3/IeKTPOHHOK MIMHBI [IeYaTHOH IJIATHI K IIPH-
BeJleHbI CII0COObI COKPAIleHUS STUX [10TePb.

B ciemyromeM paspene «CBOMCTBA MaTepHaJloB» aB-
TOPaMHU IIPUBEEHBI Pe3y/IbTAThI IKCIIEPUMEHTATbHBIX
HCCIeIOBAHUU 3aBUCHMOCTer BAX TeCTOBBIX MeMpH-

CTOPHBIX CTPYKTYP Ha OCHOBE HUTPHJA KPeMHHUS IIPU

PasHBIX TeMIepaTypax U OLleHKa BpeMeHH XpaHeHU s
HHPopMalMu. Bo BTOpor paboTe pasmena MCClIefo-
BaHO B/IIMSIHHE KOHIIEHTPALMKM B aHTHOTPa’KaloIleM
MOKPBITUM  KHCJIOTHOTO  (II-TOJIyO0JICYIbYOKHCIOTA)
U HEeHTPaJIbHOro (TPUITHIAMMOHHUEBAS CONb MAOfe-
LH16eH30/ICYIBPOKUCIOTHI) KAaTaTHU3aTOPOB CIIMBKH
IIOJIMMEPHOTO CBA3YIOINEro Ha IPOGUIb 3JIeMEHTOB
doTopesucrTa.

B 3akmrounTeIBHOM pasnesie «MaTeMaTHYeCKoe MO~
JeUupoBaHUe» [JIsl IIPOeKTHPOBAHUSA 3PPeKTHBHBIX
MeTO[0B U aJITOpUTMOB HacTporiku CAIIP aBTopaMHU
Opl7a pa3paboTaHa TeOPeTHKO-MHOXKECTBEeHHAsI MaTe-
MaTH4ecKas MOZe/lb HepapxXU4ecKoro IIpoeKTa, oIpe-
Je/leHbl KIoUeBble ITapaMeTpbl 6a30BOro KpHcTasia,
BIMAIOLIME Ha IOJHOTY U 3)PeKTHBHOCTL peaamsa-
LI H I10JIb30BaTEeIbCKUX cXeM B ITJIKC, dopmanmsona-
HBI 3aJa4M KJIaCTePU3alMK U Pa3sMeIleHus C IIpUMe-
HeHHeM TeOopHH IpadoB, MaTeMaTH4YeCKOH JIOTHKHU
U TEOPUU MHOXKECTB.

[Ipurnamaem BcexX 3aMHTEPECOBAHHBIX CIILIHaTHC-
TOB K ITyO/TMKAIIUK aKTyaIbHBIX MaT€PHA/IOB B HaIlleM
>kypHaie!

CysaxeHuem,
2AasHblil pedakmop sxypHaaa,
akademuk PAH,
I'.4. Kpacukos
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ABSTRACTS
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SNIEMEHTbI NAMSTY MOBBILLEHHOW HABEXXHOCTU 11 UHTET PAZIbHbIX

CXEM KOCMUYECKOIO HASHAYEHUSA

B CTaThe NpeCTaBneHbl pasHble peani3alim TPUITepoB U WX CPABHIUTENbHLIA aHaM3

10 BpeMeHHbIM NapaMeTpam W YnCy TPaH3MCTOPOB B CXEME; ONPeAeNeHa pean3auus

TPUrrepa ¢ Hanbonbluen NpefenbHOM YacToTON. [JaHHas peann3aLmsl CxeMbl NPUroaHa

A1 pa3paboTkyu B1EAMOTEKY 3NEMEHTOB C BLICOKOW YCTOMYMBOCTBIO K CHOAM, BbI3BaH-

HbIM BO3AEACTBIEM TAXENbIX 3aPSKEHHbIX YACTUL, HA MHTErPaNIbHYHO CXeMy B KOCMOCE.

PaccMoTpeHo noseaeHue DICE 3alenky npu BO3AEMCTBIM Ha Hee TAKENO0N 3apSKEHHON

4aCTUUbI. [laHbl YKasaHus Mo BbISBAEHMIO CO0eB B 3alenke. MpuBeaeHbl NpaKkTU4eckme

pe3y/bTaThl MCnbiTaHus DICE Tpurrepa Ha yckopuTene YacTu,
KntoueBble €/10Ba: OIHO4HbIA C6OM, TAKENas 3apsKeHHad YacTuua (T34), TpoiiHoe
Moy bHOE pesepaunpoBatme (Tmp), dice, bus holder.

CBepeHus 06 aBTopax:

[onos AHTOH BagnmoBuy, AKUMOHEDHOe O06LUECTBO  «HAyyHO-UCCIEA0BATENbCKUA
WHCTUTYT MOJEKYISPHON 371EKTPOHMKY, Poccns, 124460, Mocksa, 3eneHorpag, ymua
Akagemvika Banvesa, 6/1, e-mail: anpopov@niime.ru

Temmp6ynatos Mapar Cammosiy, AKLMOHEPHOE 06LLECTBO
(Hay4HO-UCCAER0BATENLCKIN MHCTUTYT MOAIEKY/ISPHOM 3NEKTPOHUKI,

Poccus, 124460, MockBa, 3enieHorpag, ymua Akagemvika Bamesa, 6/1,
e-mail: mtemirbulatov@niime.ru

SHHC BukTOp VIBaHOBIY, KaHAMAAT TEXHUHYECKMX HAYK, AKLMOHEPHOE 06LLECTBO tHay HO-
NCCNeR0BATENbCKNA MHCTUTYT MOAIEKYNSPHOM 31EKTDOHUKIY,

Poccus, 124460, MockBa, 3eneHorpag, ymua Akagemuka Banesa, 6/1,
e-mail: venns@niime.ru

KOMBWHUPOBAHHbI AHANIOrO-LIM®POBO NPEOEPA3OBATE/Tb
PACLUMPEHHOTO CYETA A5l LATYUKOB N30BPAXKEHMIA
B CTaTbe npefCcTasieHa cxema KOMNaKTHOrO ABYXPEXIMHOMO MHTErPabHOMO aHanoro-
LKpoBoro Npeobpasosatend Ang NpUMeHeHIs B COCTaBe AaTumka u30bpaxeHus. Mpe-
0bpa3oBare/b CpoekTpoBaH no TexHonorui KMZAT 180 HM 1 npeaHasHayeH ans 06-
paboTkyl aHNOroBOr0 CUrHana co CTonbLa NUKCcenei MaTpuLbl AaT4ika; pasmepbl AL
Ha KpMCTanne cocTasgio 250 Mkm x 12 Mkm, noTpebnsemast MOLLHOCTb pasHa 198 MKBT
NpV HanpskeHm nuTanmg 3,3 B. Npeobpa3osatens paboTaeT nocef0BaTeNbHO B pexut-
Me CYETYMKA W ArOPUTMUHECKOM PEXVME, BLIXOAHOW KOZ GOPMUPYETCS NPy MOMOLLM
HOBOW CXeMbl LipOBON KOPPEKLMN.
Kntouesble cnoBa: KMUM-TexHonorus, aHanoro-Lmdpossle npeobpasosatent,
LimdpoBas KoppekLms koaa.
CBepeHus 06 aBTopax:
benoycos Erop Onerosuy, KaHGMAAT TEXHUYECKMX HAYK, AKLIMOHEDHOE 0OLLeCTBO
(«Hay4HO-MCCAE0BATEIbCKA MHCTUTYT MOJEKY/ISDHO EKTDOHUKUY,
124460, Poccus, MockBa, 3eieHorpag, ynua Akagemmia Baamnesa, 4. 6, cip. 1;
e-mail: ebelousov@niime.ru
Koyetkos muTpun Banepbesuy, AKUMOHEPHOE 0BLLECTBO «Hay4HO-CCTIER0BATENLCKI
VHCTUTYT MOIEKY/ISDHOV 371EKTDOHUKIY,
124460, Poccvs, Mocksa, 3eneHorpag, yamua Akagemvka Baavesa, 4. 6, cTp. 1, e-mail:
dkochetkov@niime.ru
Makcnmos AnexcaHap KOHCTaHTUHOBIY, AKUMOHEDHOE 06LLeCTBO
«Hay4HO-CCAER0BATENLCKIA MHCTUTYT MOIEKY/ISIDHO 37EKTPOHMKIY,
124460, Poccus, Mocksa, 3enieHorpag, yimua Akagemnka Banvesa, 4. 6, cip. 1,
e-mail: amaksimov@niime.ru
MoneHkamn Kcenns MuxasinosHa, AKUMOHepHOe 0614eCTBo
«Hay4HO-MCCAER0BATENILCKN MHCTUTYT MOEKY/ISPHOV 31EKTPOHMKIY,

124460, Poccws, Mocksa, 3enieHorpag, yanua Akagemka Bavesa, 4. 6, cTp. 1, e-mail:

kmolenkamp@niime.ru
SHHC ANleKcaHzp BuKTOpoBUY, KaHAMAAT TEXHUHYECKUX HAYK, AKLMOHEDHOE 0BLLECTBO
(Hay4HO-UCCAER0BATENLCKIN MHCTUTYT MOAIEKY/ISPHO 3NEKTPOHUKI,

124460, Poccus, MockBa, 3eneHorpag, ynnua Akagemmka Bannesa, 4. 6, crp. 1, e-mail:

aenns@niime.ru

SHHC BukTOp VIBaHOBIY, KAHAMAAT TEXHUHECKMX HAYK, AKLMOHEPHOE 06LLECTBO “HayyHO-
NCCNIER0BATENLCKY MHCTUTYT MOSIEKYISPHOV 31EKTPOHMKI,
124460, Poccus, Mocksa, 3enieHorpag, yimua Akagemnka Bannesa, 4. 6, cip. 1,
e-mail: venns@niime.ru

HIGH RELIABILITY MEMORY ELEMENTS FOR SPACE
INTEGRATED CIRCUITS
The article presents different implementations of flip-flops and their comparative
analysis in terms of time parameters and the number of transistors in the circuit; the
implementation of the flip-flop with the highest limiting frequency is determined. This
implementation of the circuit is suitable for the development of a library of elements with
high tolerance to failures caused by the influence of heavy ions on an integrated circuit
in space. The behavior of the DICE latch under the influence of heavy ions is considered.
Instructions for detecting latch failures are provided. The practical results of testing the
DICE flip-flop on a particle accelerator are presented.

Keywords: soft error, heavy ions, triple modular redundancy (tmr), dice, bus holder.
Data of authors:
Popov Anton Vadimovich, ‘Molecular Electronics Research Institute”, Stock Company, 6/1,

Akademika Valieva street, Zelenograd, Moscow, 124460, Russia,

e-mail: anpopov@niime.ru
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EXTENDED COUNTING ANALOG TO DIGITAL CONVERTER
FOR IMAGE SENSORS
The article presents a compact dual-mode integrated analog-to-digital converter
for use as part of an image sensor. The converter is designed in 180 nm CMOS-
technology and is intended for processing an analog signal from a column of pixels
of the sensor matrix; the dimensions of the on-chip ADC are 250 ym x 12 ym, the
power consumption is 198 W at a supply voltage of 3.3 V. The converter operates
sequentially in counter and algorithmic modes, the output code is generated using
a new digital correction circuit.
Keywords: CMOS-technology, analog to digital converters, ADC with digital
correction.
Data of authors:
Belousov Egor Olegovich, Candidate of Engineering Sciences; «Molecular Electronics
Research Institute», Stock Company; 124460, Russia, Moscow, Zelenograd,
6/1 Akademika Valieva street, e-mail: ebelousov@niime.ru
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ABSTRACTS

COBPEMEHHbII NOAXO., POEKTUPOBAHWS UHTEF PAJIbHBIX MUKPOCXEM
BbICOKOBO/IbTHbIX UCTOYHUKOB MUTAHUSA
B CTaTbe npe/acTaBaeH COBPEMEHHIA NOAXOZ W HOBbIE MPUHLMNbI NPOEKTMPOBAHNS UH-
TerpanbHbIX MUKPOCXeM BbICOKOBOMLTHLIX UCTOYHUKOB MUTAHWS. TpUBELEH MapLipyT
MPOEKTUPOBAHNA MHTErPaNbHOM MUKPOCXeMbI C Y4ETOM HOBOTO BIAA aHanM3a no obe-
CrIEYeHMI0 HAIeKHOCTU MUKPOCXeMbl 0T CaMopasorpesa.
KntoyeBble €n10Ba: VHTErPasbHAA MUKPOCXeMa, CUCTEMA MUTAHWS, PerynsTop
HarnpsKEHKS, 3NeKTPOTePMUYECKOe MOLENNPOBaHKe.
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TEMMEPATYPHbIA JATYNK C AHA/IOTOBbIM BbIXOJOM, ABTOKOPPEKLIVEV

U U3MEHSIEMbIM TEMMEPATYPHbIM KO3OOULIMUEHTOM

B cTaTbe npeacTasneHa pa3paboTka cxembl TeMAEPaTypPHOro AAT4MKA C aHANIOMOBbIM Bbl-

XOAOM. [I18 NOBBILIEHMS TOYHOCTHBIX NOKa3aTenel UCronb30BaHbl CXeMbl yCUaMTENel

C aBTOMATMYECKO KOPPEKLMEN BXOAHOO CMELLEHMS, a Taloke NPeAoXeHa HoBas Cxe-

Ma KaMBpOBKM TOKOB B reHepaTope HanpshkeHi C IMHEMHbIM TeMnepaTypHbIM KO3¢-

dMLMEHTOM. YCTPOVCTBO CNPOEKTMPOBAHO Mo TexHonoru KMOM 180 im [1, 2. AaTunk

dOpMHUPYET aHANOroBbIN CUTHAN C M3MEHAEMbIM TeMMepaTypHbIM KO3QGULMEHTOM
0,517..7,308 MB/°C. TemnepaTypHbIi A1anasoH pabotbl ycrporcraa —40...85 °C.

ToyHOCTb M3MepeHns Temnepatypsl coctasnget 0,2 °C.

Kntouesbie cnosa: KMOIT TeXHONIOMNS, TeMMEPaTYpHbIE AaTYNKK, U3MEpUTENb-
Hble YCUAUTeNN.
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MODERN APPROACH TO THE DESIGN OF INTEGRATED CIRCUITS OF HIGH-
VOLTAGE POWER SUPPLIES
The article presents a modern approach and new design principles for integrated circuits
of high-voltage power supplies. The integrated circuit design route is given taking into
accounta new type of analysis to ensure the reliability of the chip from self-heating.
Keywords: integrated circuit, power supply system, voltage regulator, electrothermal
modeling.
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TEMPERATURE SENSOR WITH ANALOGUE OUTPUT, AUTO CORRECTION
AND VARIABLE TEMPERATURE COEFFICIENT
The article presents the development of a temperature sensor circuit with an analog
output. To improve the accuracy, we used amplifier circuits with automatic correc-
tion of the input offset, and also proposed a new calibration scheme for currents in
avoltage generator with a linear temperature coefficient. The device is designed us-
ing CMOS 180 nm technology [1, 2]. The sensor generates an analog signal with a
variable temperature coefficient of 0,517...7,308 mV/°C. The temperature range of
the device is -40...85 °C. Temperature measurement accuracy is 0,2 °C.
Keywords: CMOS technology, temperature sensors, instrumentation amplifiers.
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MCTOYHMKM NOTEPb OMTWUYECKOrO M3NYYEHWS U MYTU UX COKPALLIEHUS

B MOIMMEPHbIX ONTUKO-3NIEKTPOHHBIX LUMHAX

Onpegenexbl OCHOBHbIE UCTOYHIKIA NOTEPL HA MOMNOLLEHME U PACCesHIe OMTUYECKOro

W3Ny4eHNs B MOMMMEPHBIX MAHAPHBIX ONTHYECKMX BOTHOBOAAX OMTHKO-3NeKTPOHHON

LUMHbI NeYaTHOM NAaTbl. NpeanoxeHo GTopupoBaHMe NOAMMEPHOTO MaTepHana onTuye-

CKVIX BONHOBOZOB C LiENIbI0 CHUXEHA MOTEPb Ha MOr/I0LLeHVe. [Ing COKpaLLeHs noTepb

Ha paccesHue 406aBneHbl 3Tanbl CO3AaHMS NOAC0S MACTEP-LUTaMNA, d TAKOKe AONONHN-

TeNbHOW fierasaLy NOAMMEPHON CTPYKTYPbI ONTUYECKVX BOAHOBOAOB. C Lebio be3ge-

DEKTHOrO 13B/1EYEHIS OMTUYECKMX BONHOBOZOB 113 MacTep-LTamna AopaboTaH npotecc

W3roTOB/IEHMS MacTep-LUTaMna C NpUMeHeHrem pa3paboTaHHoro oTcekatoLuero YO-cae-

TOQULTPA.

Kntouesble ¢110Ba: NOAVMEPHbIA MNAHAPHbIA OMTUYECKMIA BOTHOBOA, NOTEPH Ha No-
TNIOLLEHNE 1 PacCesHite ONTUYECKOrO U3NY4eHHs, MacTep-LuTaMn MArKOU UTorpa-
duv, ferasaLms nonuMepa, oTcekarowi YO-ceetodunbTp.
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WCCAEAOBAHUE XPAHEHUA UHOOPMALIMX B MEMPUCTOPE HA OCHOBE
HUTPULA KPEMHUA
B CTaTbe npuBeneHbl pe3ynbTaTbl 3KCMEPUMEHTANbHDIX UCCIE[0BAHMIA 3aBUCUMOCTEN
BAX TeCT0BbIX MEMPUCTOPHbIX CTPYKTYP Ha OCHOBE HUTPKAA KPEMHIS OT BpEMEHY XpaHe-
HUS 11 3NEKTPUAYECKIX PeXMOB. OnpeseneHa WpWHA OKHA NamsITy, ee 3aBUCMMOCTb 0T
TeMneparypbl v HAaNPSKEHWS YTeHms. cCiesoBaH0 nepekioyeHe TeCTOBbIX CTPYKTYP
B MMNY/ILCHOM PEXVME NPU MHOrOKPaTHOM LIMKAMPOBAaHKW. VicCnesoBaHbl BAX npu pas-
JMYHbIX TeMneparypax. [poBefeH pacyeT BpeMeHy XpaHeHWs COCTOSHMNS MEMPHCTOPHON
CTPYKTYPbI 10 MOZENN AppeHiyca.
Kntoyesble cnoBa: MeMpUCTOPHas CTPYKTYpa HA OCHOBE HUTPUAA, OKHO MaMmATH,
HI3KOOMHOE COCTOAHME, BLICOKOOMHOE COCTOAHME, NPOBOAALLIM KaHan.
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SOURCES OF OPTICAL LOSSES AND THEIR REDUCTION WAYS
IN POLYMER OPTOELECTRONIC BUSES
The main absorption and scattering losses sources in polymer planar optical waveguides
of the optoelectronic bus are determined. The optical waveguides polymer material
fluorination is proposed in order to reduce absorption losses. To reduce scattering
losses, the fabrication stages of creating a hard mold sublayer, as well as additional
degassing of the polymer optical waveguides structure, have been added. In order to
perform defect-free extraction of optical waveguides from the hard mold, the hard
mold fabrication process has been improved by using the developed cut-off UV-filter.
Keywords: polymer planar optical waveguide, absorption and scattering losses, soft
lithography hard mold, polymer degassing, cut-off UV-filter.
Data of authors:
Radzievskaya Tamara Alexandrovna, leading process engineer Join-Stock Company
«Avangardr, 195271, Russia, St. Petersburg, Kondratievskiy pr-t, 72;
Saint Petersburg Electrotechnical University «LETI», 197376, Russia,
Professora Popova st., 5, e-mail: tamaramanvelova239@mail.ru
Ivanov Nikolay Nikolaevich, doctor of Technical Sciences, Deputy Director
for research of The Institute of Magistracy, The Bonch-Bruevich Saint-Petersburg State
University of Telecommunications; 193232, Russia, St. Petersburg,
Bolshevikov pr-t., 22/1, e-mail: ivanov.2nik@yandex.ru
Tarasov Sergey Anatolievich, Doctor of Technical Sciences, Director
of the Science Department, head of Photonics department Saint Petersburg
Electrotechnical University «LETI; 197376, Russia, Professora Popova st., 5,
e-mail: satarasov@mail.ru

INVESTIGATION OF INFORMATION STORAGE IN THE MEMRISTOR BASED

ON SILICON NITRIDE

Experimental research of VAC test memristor structures based on SiN, on tempera-

ture, storage time, and electrical modes. The width of the memory window, its depen-

dence on temperature and reading voltage is determined. Switching of test structures

in the pulse mode with multiple cycling is investigated. The VAC was investigated

at various temperatures. The storage time of the memristor structure state is calcu-

lated according to the Arrhenius model.
Keywords: nitride-based memristor structure, memory window, low-resistance
state, high-resistance state, conductive layer.
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BnmusHue KaTanusatopa TepMOOTBEPXKAECHUS B aHTUOTpaXaloweM MOKPbITUM Ha
npodunb 3neMeHTOB $poTopesncTa
VccnenoBaHo BAMAHME KOHLEHTPALMK B @HTWUOTPAXAIOLLEM MOKPLITU KMCIOTHOTO
(n-TonyoncynbhoKMCNOTa) 1 HEATPaNLHOTO (TPUSTUNAMMOHHEBAS COMb A0AELMNBEH30-
NCyNbGOKMCNOTBI) KATANM3ATOPOB CLUMBKY NOAMMEPHOTO CBA3YIOLLIEr0 Ha NPOdnb ne-
MeHTOB (oTOpesncTa.
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KMCAOTBI.
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PA3PABOTKA MATEMATUYECKOIO AMMAPATA 141 PELLEHWA 3ALAYM
ABTOMATMYECKOI HACTPOIKM MPOTPAMMHbIX CPELCTB KNACTEPU3ALIMM
W PASMELLEHMA NOJIb30BATEIbCKUX CXEM HA MAUC
CTpemneHme noBbICUTb IGGEKTBHOCTL pean3aLiiv Noab30BaTeNbCKMX NPOEKTOB Npy-
B0 K MOABIEHIIO reTeporeHHbIX CrieLManu3poBaHHbIX MporpaMMUpyeMbIX MHTErpaib-
HbIX cxem (MIAC) 1 pekoH UrypUpyeMbix cucTeM Ha kpuctanne (CHK). OTanunTensHoM
0COBEHHOCTBIO TakvX MHTErpanbHbix cxem (MC) sBnseTcs Hanmuume B Gubamoteke 6a-
31CHBIX MOACXEM FOTOBBIX CIOKHO-GYHKLMOHAbHbIX 610KOB HAPSAY CO CTAHAAPTHBIMM
3neMeHTamy. MpoeKT1POBaHMe NOA0OHbIX CNELMANM3NPOBAHHDIX KOHGUIYPUPYEMbIX re-
TeporeHHbix 1C Tpebyet CMeHAEMOCTH KOHCTPYKTOPCKMX W TEXHONOMNHECKHX PELLeHHA,
YTO MPUBOAMT K HEOOXOAMMOCTI aBTOMATUYECKOW HACTPOMKM MPOrPaMMHBIX CPEACTB
Pa3MeLLEeHIs W KNacTepu3aLmm nob30BaTENbCKIAX CXeM. [I1S NPOEKTMPOBaHNA 3pdek-
TUBHbIX METOZI0B 1 ArOPUTMOB HACTPOWKy CATP 6bina paspaboTaHa TeOpeTUKO-MHOXe-
CTBEHHad MaTemaTuyeckas MOZeb Nepapxu4eckoro npoekTa, ONpeeneHbl Kiyesble
napameTpbl 6330BOro KpUCTaNAa, BANSIOLLME Ha NOAHOTY M 3OEKTUBHOCTL Peann3aumil
nonb3oBaTenbckux cxem B MANC, Gopmanu3oBaHbl 3afa4m KacTepusaLim v pasmetiie-
HWS C PUMEHeHIeM Teopuy rpachoB, MATEMATUHECKON NOTUKY Y TEOPUM MHOXECTB.
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Effect OF THE CURING CATALYST IN THE ANTIREFLECTIve COATING
on the profile of the photoresist elements
The effect of the concentration in the antireflective coating of acid (p-toluene
sulfonic acid) and neutral (triethylammonium salt of dodecylbenzene sulfonic acid)
catalysts of polymer binder crosslinking on the profile of photoresist elements was
investigated.
Keywords: Antireflective coating, photoresist, thermal acid generator.
Data of authors:
Kuznetsova Nina Aleksandrovna, Doctor of Chemical Sciences, Research institute
of Organic Intermediates and Dyes, 7, Likhachevsky proezd, Moscow region,
Dolgaprudny, 141701, e-mail: nina.kuznetsova@niopik.ru
Malimonenko Nikolay Viadimirovich, Research institute of Organic Intermediates
and Dyes, 7, Likhachevsky proezd, Moscow region, Dolgoprudny, 141701,
e-mail: nikolaym@mail.ru
Bildanov Marat Amirovich, Joint stock company «Mikrorm, Akademika Valieva street,
12/1, 124460, Zelenograd, Moscow, Russia, e-mail: mbildanov@mikron.ru
Varlamov Denis Alexandrovich, «Molecular Electronics 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
Electronics Research Institute», Stock Company, Akademika Valieva street, 6/1,
124460, Zelenograd, Moscow, Russia

THE DEVELOPMENT OF MATHEMATICAL APPARATUS FOR AUTOMATIC FPGA
CLUSTERING AND PLACEMENT CONFIGURATION FOR CUSTOMER DESIGNS
The efforts to improve the efficiency of customer designs implementation have led to the
development of specialized heterogeneous programmable integrated circuits (FPGAS)
and systems-on-a-chip (SoCs). A unique feature of such integrated circuits (ICs) is that
the standard cell library also contains ready-to-use IP cores. The design of specialized
configurable heterogeneous ICs requires flexibility of design and technological solutions,
and therefore also requires automatic configuration of CAD tools. In order to develop
effective methods and algorithms of CAD configuration we develop a set-theoretical
mathematical model of the hierarchical project, determine key parameters of the base
FPGA chip, formalize clustering and placement problems, using the apparatus of graph
theory, mathematical logic and set theory.
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