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ABSTRACTS

/

MPUHL UMbl ®YHKLUOHUPOBAHUA K3LL-NAMATH B UEPAPXUYECKUX
KOMMbIOTEPHbIX CUCTEMAX [/ PABOTbI C MY/IbTUMEAUAHBIMM
MPUNOXEHUAMMU
Yactb 1. HasHaueHme u CTPYKTypa K3wW-NamsTi
B CTaTbe NPOBOANTCA aHAAN3 NPUMEHEHNS K3LL-MAMATY B KOMMbIOTEPHbIX CCTeMaX, 0C0-
HEHHOCTY (YHKLMOHMPOBAHNS CACTEM C KILU-MAMSTBIO 1 663 Hee, yKa3blBaeTCs 000CHO-
BaHWe UCNONb30BAHNA CELMAN3MPOBAHHON NAMATY NS YBENMYEHIS BbICTPOAENCTBMS,
MPUBOAATCA KAKYEBbIE TEPMUHDI U NOHSTUS, ONMUCLIBAIOLLME MPUHLMNBI GYHKLMOHMPO-
BaHMSA K3LU-NAMSTV 11 PACCMATPUBAIOTCS OCOBEHHOCTY PA3NMYHDIX THMOB K3LLEN.
Kntouesble c10Ba: K3LLU-NamsTh, NPOLEHT MONAZAHI, NPOLEHT NPOMAXO0B, CTPOKA
K3LWa, MOAHOCTbIO ACCOLUMATMBHBIA K3L, HABOPHO-aCCOLMATMBHBIA K3W, K3LU Npsi-
MOT0 0TOBpaXeHNS.
CsepieHus 06 aBTope:
KpaLjos AnekcaHap Cepreeany, AO «Hay4HO-MCCAeA0BATENLCKUIA MHCTUTYT
MONIEKYNISPHO 37eKTPOHNKY, 124460, Poccns, r. MockBa, 3eneHorpag,
Y. Akagemmia Baavesa, 4. 6/1, e-mail: akravtsov@niime.ru

PA3PABOTKA CXEMbI RSSI C ABTOMATUYECKOM KOMMEHCALIMEN

BbIXOAHOr O CMELLEHWA B TEXHO/IOrMYECKOM BA3UCE 90 HM

B pabote npeacTasneHa MeTOANKA NPOEKTUPOBAHNS AETEKTOPOB YPOBHA NPUHMMAe:

MOrO CUrHana ¢ aBTOMATUYeCKO! KOPPEKLMEN BbIXOLHOO CMELLEHNS, MOCTPOEHHbIX

Ha OCHOBE N0rapUGMUYECKOr0 YCUANTENS C eMKOCTHOM Pa3BA3KOW U raNbBaHU4ECKON

(BS3b10. ONMCaH NPUHLMN NPOLecca norapudM1poBaHus CXembl N0CE40BATENLHOMO

[eTeKTpoBaHMs. Cxembl pa3paboTaHbl B TEXHONOrMYeCKoM basuce «Mukpor» 90 Hu

(HCMOS10_LP CMOS 90 nm). MpeacTaB/eHa CTPYKTYpPHAs CXeMa U YCUAUTENN-AETEKTOPbI.
Kntouesble cnoBa: RSSI, norapummyeckuit fetektop, AL, WKpOKuin AuHaMu-
YeCKui.

CsepieHus 06 aBTOpax:

JloceB Briagummp BadecnaBosud, JOKTOP TEXHUYECKMX HAYK, OLIEHT,
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00pa30BaTe/IbHOE y4pexeHme BbiCLLIEr0 06pa3oBaHus (HauMoHabHbINA
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PenuH Bnagnmup Banepresny, KaHAUAAT TEXHUYECKUX HAYK, AKLMOHepHoe ObLLECTBO
(Hay4HO-MCCIeR0BATENLCKMIA MHCTUTYT MUKDOINEKTPORHOM annapatypbl «[Tporpecc,
125183, r. Mocksa, npoe3s YepenaxoBbix, 4. 54, e-mail: v.repin@mri-progress.ru

OCOBEHHOCTU AOMOHUTENbHbIX MPABW/1 MPOEKTUPOBAHUSA
NS BUBNNOTEK LLUdPOBbIX CTAHAAPTHbBIX AYEEK
B cratbe onucbIBAIOTCH  JONONHUTENbHbIE  MeTogonormyeckue nposepksn MRC
(Methodology-Rules-Checks) ang 6u6AMOTEK LMGPOBLIX CTAHAAPTHbIX s4eek DDK
(Digital-Design-Kit), KoTopble MO3BOAAIOT CTAHZAPTU3MPOBATL TOMOMOTMYECKYI KOH-
CTPYKLMIO A4eiKM, OnmncaTh TpeboBaHMS K TPACCUPOBKE W CTLIKOBKE siyeek npy chopke
B (YHKLIMOHaNbHbIA 61OK.
Kntouesble cnosa: Metogonoruyeckve nposepkut, MRC, rpaHuLa sueliku, Tpaccu-
POBOYHas CeTKa.
CBepeHus 06 aBTopax:
MuntoTik Ceprevi Baagummposuy, AKUMOHEPHOE 06LLeCTBO «Hay4HO-MCCIER0BATENbCKIN
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LUnnnum JmnTpuii CBATOCAABOBIY, KAHAMAAT PUMKO-MATEMATUHECKNX HaYK,
AKLMOHEPHOE 06LLECTBO {Hay4HO-UCCIEA0BATENLCKUI MHCTUTYT MOEKYISPHON
371eKTpOHMKmY, 124460, . Mocksa, r. 3en1eHorpag, yimua Akagemyka Bamesa, oM 6,
cTpoenme 1, e-mail: dshipitsin@niime.ru

CACHE MEMORY FUNCTIONING PRINCIPLES IN HIERARCHICAL COMPUTER
SYSTEMS FOR WORKING WITH MULTIMEDIA APPLICATIONS
Part 1.Functions and structure of the cache
In that part of article analyzes the use of cache memory in computer systems, features
of the functioning of systems with and without cache memory, justify for using specialized
memory to increase performance, provides key terms that describe the principles
of functioning of the cache memory and describes the features of various types of caches.
Keywords: cache, cache memory, cache hit, cache miss, cache line, fully associative
cache, N-way set associative cache, direct mapped cache.
Data of author:
Kravtsov Aleksandr Sergeevich, Stock Company “Molecular Electronics Research Institute”,
6/1, Akademika Valieva street, Zelenograd, Russia, Russia, 124460,
e-mail: akravtsov@niime.ru

DESIGN PROCEDURE OF 90 NM RSSI WITH DC OFFSET AUTOMATIC
CORRECTION
The paper presents design procedure of received signal strength indicator with DC-offset
automatic correction based on a logarithmic amplifier with capacitive and galvanic
isolation. Progressive-compression parallel-summation signal processing are described.
Devices are developed Mikron 90 nm technology (HCMOS10_LP CMOS 90 nm). The block
diagram and amplifier-detector are presented in the article.
Keywords: RSSI, logarithmic detector, ADC, wide dynamic range.
Data of authors:
Losev Viadimir iyacheslavovich, Doctor of technical science, Associate Professor,
National Research University of Electronic Technology; BId. 1, Shokin Square,
Zelenograd, Moscow, Russia, 124498, e-mail: dsd@miee.ru
Morozov Dmitry Nikolaevich, National Research University of Electronic Technology;
Bld. 1, Shokin Square, Zelenograd, Moscow, Russia, 124498,
e-mail: lols.rexxar@yandex.ru
Repin Viadimir Valerievich, candidate of Engineering Sciences, «Progress Microelectronics
Research Institute» joint Stock Company; Bld. 54, Cherepanovykh Ave., Moscow,
Russia, 125183, e-mail: v.repin@mri-progress.ru

FEATURES OF ADDITIONAL DESIGN RULES FOR DIGITAL STANDARD
CELL LIBRARIES
The article describes additional methodological checks MRC (Methodology-Rules-Checks)
for digital standard cell libraries DDK (Digital-Design-Kit), which allow you to standardize
the topological design of the cell, describe the requirements for tracing and joining cells
when assembling into a functional block.
Keywords: methodological checks, MRC, cell boundary, trace grid.
Data of authors:
Milyutin Sergey Viadimirovich, «Molecular Electronic Research Institute»
Stock Company, 124460, Russia, Moscow, Zelenograd, 6/1 Akademika Valieva street,
e-mail: smilyutin@niime.ru
Nadin Alexey Semyonovich, «Molecular Electronic Research Institute»
Stock Company, 124460, Russia, Moscow, Zelenograd, 6/1 Akademika Valieva street,
e-mail: anadin@niime.ru
Shipitsin Dmitry Svyatoslavovich, Candidate of Physical and Mathematical Sciences,
«Molecular Electronic Research Institute» Stock Company, 124460, Russia,
Moscow, Zelenograd, 6/1 Akademika Valieva street, e-mail: dshipitsin@niime.ru
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ABSTRACTS

WCCNELOBAHUE SNIEKTPUYECKUX XAPAKTEPUCTUK MEMPUCTOPHbIX

CTPYKTYP HA OCHOBE HUTPUJA KPEMHUSA

B CTaTbe NpoBeeHO 1CCNea0BaHie BpemeHI XpaHeHWs 3apsza B MEMpUCTOpe Ha OCHOBE

SisN,. OnpegeneHbl NpoduAb pacnpefeneHins NoByLeK B 3anpeLLenHol 3oHe SisN,,

WX SHEPT WS U KOHLLEHTPaLKS.

Kntouesble cnoBa: MeMpucTop, HUTPUA KPEMHIS, XpaHeH e MHOpMaLK, 3Hepriis
NIOBYLLEK, KOHLEHTPaLWs N0BYLLIEK.

CBepeHus 06 aBTopax:

KpacHukoB [eHHaam AKoBaeBIY, akageMnk POCCUICKON akageMmy HayK, 4.T.H.;
AKUMOHEPHOE 06LLECTBO HAYHHO-MCCAIER0BATENLCKMA MHCTUTYT MOIEKYISPHOA
1eKTpOHKiY, 124460, MockBa, 3eneHorpas, ymua Akagemuka Baavesa, 4. 6, c1p. 1,
e-mail: gkrasnikov@niime.ru

['opHeB EBreHuyi Cepreeu, 4neH-kopp. PAH, 4.T.H.; AKUMOHEPHOE 06LLeCTBO «Hay4HO-
NCCAER0BATENbCKMA MHCTUTYT MOEKYISPHON 31EKTPOHNKY, 124460, Mocksa,
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yvua Akagemmka Baanesa, 4. 6, ¢1p. 1, e-mail: dmizginov@niime.ru

OnbIT KOPPEKL MW 3OPEKTOB B/IU30CTU NPU ®OPMUPOBAHUU
W30BPAXEHUS TOMOOrMYECKOT O PUCYHKA UC HA ®OTOLIAB/IOHE
METOZIOM 3/IEKTPOHHOM INTOTPAGUU
TpefCTaBneH onbIT pa3paboTki TEXHONOr UM NPOEKTUPOBAHWS A3 HA GOTOLWABO0HA,
OCHOBHOTO WHCTPYMEHTA NMTOrpaduyeckoro NpoLecca, C Lebio obecneyeHus reo-
METPUYECKOM (OpMbI TOMOMOrMYECKUX 3NEMEHTOB, MAKCUManbHO MPUOAMXEHHON
K NPOEKTHbIM AaHHbIM.
Kntouesble cnoBa: OTOLIABA0H, 3NEKTPOHHO-NYYeBas AMTOrpadus, Koppekuus
3ddexToB 6m30CTH, nddepeHLMaLms 403bl IKCNOHUPOBAHNS.
CBepeHus 06 aBTopax:
benerkos Anekcanap Hukonaesuy, AO «3eneH0rpaACkUA NHHOBALMOHHO-
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124527, . Mocksa, . 3eneHorpag, yi. ConHe4Has annes, 4. 6,
e-mail: ova@fotoshablons.ru
Mopo3os Ceprevt Mropesuy, AQ «3e/1eHOr pagCkuii MHHOBALMOHHO-TEXHONIOT MYeCKui
LeHTpy (AQ 3UTL»), 124527, r. Mockea, . 3eneHorpag, yi1. ConHeyHasd anes, 4. 6,
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Xpywes Hukuta Cepreesuy, AQ «3e1eHOr pafCKkui MHHOBALIMOHHO-TEXHONIOrNYeCkui
LeHTpy (AQ 3UTL»), 124527, r. Mockea, . 3eneHorpag, yi1. ConHeyHasd anes, 4. 6,
e-mail: khrushchev@fotoshablons.ru

TEPMOAKTUBALMA KAK METOA AHAJIU3A MATEPI/I!U'IOB
N9 BUOS/IEKTPOHUKWN: HAHOKPUCTAITMYECKUU TMAPOKCUANATUT
KANIbLIMS Ca,(PO,);(OH),
B uHTepBase Temnepatyp 310-600 K nccneroBaHa TeMiepaTypHas 3aBicMOCTb Tepmo-
CTUMYNMPOBAHHbIX TOKOB (TCT) HAHOKPUCTAANYECKOTO CTEXMOMETPUECKOTO TMAPOKCH-
anaruTa kanbums Ca,q(PO,)(OH), (TA) (HKFA) - aHanora HeopraHU4eCKoi KOMMOHEHTbI
KOCTHOI TKaHM, NEPCTIEKTVBHOTO MaTepUana Ans YCTPONCTB BUO3NEKTPOHNKM, CHHTE3N-
POBAHHOTO B GMOMUMETUHECKYX YCIOBISX. MTPOLYKTbI CUHTE3A MABHTAGUUMPOBAHbI METO-
JAaMm Gr3MKo-xuMM4eckoro aHanisa (POA, MKC, ATT, ACK, 3CXA, (COM, MT3M) 1 npoaHani-
3MPOBAHO BAMSHVe CTeneHy avcnepcHocTn HKTA W ycnoBIiA cuhTesa Ha TCT.
KntoueBble COBA: rMapoKCUANaTUT, GMO3NEKTPOHNKA, CMHTES, CBOMCTBA, TEPMO-
CTUMYNMPOBAHHBIE TOKY.

FEATURES OF ADDITIONAL DESIGN RULES FOR DIGITAL STANDARD
CELL LIBRARIES
Inthis article, a study was made of the charge storage time in a memristor based on Si;N,.
The distribution profile of traps in the band gap of Si;N,, their energy and concentration
are determined.
Keywords: memristor, silicon nitride, data storage, trap energy, trap concentration.
Data of authors:
Krasnikov Gennady Yakovlevich, RAS academician, Dr. Sci., «Molecular Electronics
Research Institute», Stock Company, 124460, Russia, Moscow, Zelenograd, 6/1,
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MOBbILWEHWE CTONKOCTU KMOM KHU MUKPOCXEM K [1O3E PAAVALIUK
METOAOM NOJAYM HA NOA0XKY YNPABISEMOrO OTPULLATE/IBHOrO
HAMPSXEHUA
PacCMOTPEHO BAWAHWE OTPULATENbHOMO HAMPSXEeHWs, MOAABAEMOr0 Ha MOANOXKKY
KMOM KHW MukpocxeM, Ha Ux paguaLOHHO-MHAYLMPOBAHHbIA TOK yTeuku. Mpeano-
)KeHa MeToaMKa OrpaHN4eHIs PaaMaLyOHHO-MHAYLMPOBAHHOTO TOKA yTeYKM ypaBnse-
MbIM OTPULLATENLHBIM HANPSXXEHMEM CMELLEHNS NOANOXKKN. PACCMOTPeHbl 0COBEHHOCT
KOHCTPYKLMM reHepaTopa ynpasAsieMoro HanpshkeHst CMELLEHUS NOANOXKM, NPeaHa-
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TOTAL IONIZING DOSE hardening OF CMOS SOI Integrated circuits BY
APPLYING CONTROLLed NEGATIVE SUBSTRATE BIAS VOLTAGE
The influence of negative substrate bias voltage on the radiation-induced leakage current
of CMOS SOI integrated circuits is considered. A technique for limiting the radiation-
induced leakage current by controlled negative substrate bias voltage is proposed. The
design features of the controlled substrate bias voltage generator intended for use as
part of radiation hardened integrated circuits are considered. The results of the study of
CMOS SOl integrated circuits samples showing the efficiency of the substrate bias voltage
generator are presented.
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