JJIEKTPOHHAS TEXHHUKA

CEPHA 3
MHUKPOJJ/IEKTPOHHKA

Hay4Ho-TeXHHUYeCKUH XypHaII

Breimyck 3(199) 2025

ELECTRONIC ENGINEERING

SERIES 3
MICROELECTRONICS

Scientific & Technical Journal

Issue 3(199) 2025

MockBa, 2025



«3JIEKTPOHHASA TEXHUKA.
Cepus 3.
MUKPO3JIEKTPOHUKA»

PeaaKuWOHHbDIN coBeT

naBHbIA pepakTop

KpacHukoB leHHagui SIkoBneBuny,
akagemuk PAH

YneHbl peakLMOHHOro coBeTa

AceeB AnekcaHpp JleoHupoBuUY,
akagemumk PAH

Baklanov M. R., Sc. D.

betenuH Bhapumup bopucosuy,
akagemuk PAH

Bokapes Banepwuii MNasnosuy,
OTBETCTBEHHbIN CEKPETapb, 4. T. H.
BbikoB BUKTOp AnekcaHapoBuy,
O.T.H.

Fanues Nann6 bapuwesuy, 4.¢-M.H.
Fop6aueBuny AnekcaHap AnekceeBuy,
akagemumk PAH

FopHeB EBreHunin CepreeBuy,

3aM. MaBHOro pefakTopa,
akagemuk PAH

Knm AnekcaHap Kunposuy, K. T. H.

KputeHko Muxann MIBaHOBUHY, K. T. H.

Maev Roman Gr., Sc. D.
MeTpuukoBuy ipocnas ApociaBoBuUY,
O.T.H.

PowynkuH MUTpUn BaneHTUHOBMY,
yYneH-koppecnoHaeHT PAH

Curos AnekcaHap Cepreesny,
akagemumk PAH

CTeMnKOBCKUI AnekcaHap
JleoHnpoBuY, akagemuk PAH
YannbirvH lOpuii AnekcaHapoBuY,
akagemuk PAH

LLenennH Hukonam AnekceeBsuu,
3aM. MaBHOro pefakTopa, 4. T. H.
DHHC BukTop NBaHOBWY, 4. T. H.

Appec peaakuum

@ Poccmsa, 124460, MockBa,
3eneHorpag, yamua Akagemmka
Banuesa, nom 6, cTp. 1

& +7 495 229-70-43

= journal_EEM-3@mikron.ru
www.niime.ru/
zhurnal-mikroelektronika

XXypHan nspaercsa c 1965 ropa

YupeauTenb

AO «Hay4HO-MccnenoBaTenbCkmm
WHCTUTYT MOIEKYISSPHON
3/IEKTPOHUKINN

CNOBO PEAAKTOPA ...

Pa3spa60Tka U KOHCTpYMpOBaHUe

U.A. Co6oneB, ®.K. YnkuH, U.A. NMuckyH. MNMpobrembl

MapKNPOBKWM NOA3EeMHbIX I(OMM\/HVIKaLI,l/IVI M METOAbl X pelleHnsa .......

WU.B. Onos., A.C. Co6ones, A.lO. Pe3Huk, E.C. FlopHeB.
KoppensumMoHHbIM MeToA CHNTbIBAHMS 6eCcYnnoBOn paamMo4acTOTHON

MeTKWN C NCNoN1b30BaHMeEM COrsiaCoOBaHHOIo ¢VII'Ipra ...........................

I.V. Epov, A.S. Sobolev, A.Yu. Reznik, E.S. Gornev. Correlation
method of reading a chipless radio frequency tag using a matched

T BT e e

NMpoueccbl u TexHoNOrus

A.M. E¢ppemos, B.b. BetenunH, K.-H. Kwon. O B3anMocBs3sx
napamMeTpoB M1asMbl U KUHETUKU TPaB/IeHUSI KPEMHUS B CMecsaX

CR +ArfHe M CHF; + ArTHE

A.l. Haymos, 1.B. ApTeMoB. lcc/iefoBaHune 1 pelleHe HEKOTOPbIX
33,24 No yCTpaHeHMo NpobaemM TeXHO0r KM NoyHeHUs NOPUCTOrO

p-KpeMHWMA MeTOAO0M aHOAHOTO TPABMEHUS ...oooviiiiiiii s

A.P. Naumov, D.V. Artemov. Research and solution of some
challenges in eliminating problems in the technology of obtaining

porous p-silicon by the anodic etchingmethod ................ooooiiiieen.

MaTtemaTuyeckoe mogenuposaHue

A.10. Kpaciokos, A.C. KnrouHukos, T.1O. KpynkuHa, B.B. Jloces,
E.A. ApTaMmoOHOBa. BO3MOXHOCTM NPOrpaMm C OTKPbITbIM KOAOM

ANA pelleHns 3afa4 Npru6opHO-TEXHOIOTMYECKOTO MOAEIMPOBAHMS ...

U.B. MaTiowkuH. CTaHAapTHasa Mofesb K-cuctemMbl U Npeanochiikuy

€€ CO34aHMSA. HacTb 1: NCTOPUSA MPOTOTUMOB «.evvveeeiiieeeeiiieeeeiieaeeeannnns

HapéXHocTb

B.B. LUy6uH. OTKa3bl MHTErPa/IbHbIX CXEM, BbI3BaHHbIE 3O PeKTOM

CMELLEHUMA MOANMOMKUM ..o e

AHHOTALLMM ... e

YKypHan BKOYEH BbiCllen aTTecTaumoHHon komuccmen (BAK)
B YMC/I0 M3JAHNIN, PEKOMEHAOBAHHbIX 415 Nybankaumm ctaTemn
conckaTenem yyeHblx CTeneHen KaHamaaTa n gokTopa Hayk N2 2906

2 SNNEKTPOHHASA TEXHWKA. CEPNA 3. MUKPOSNEKTPOHWKA

3(199)



“ELECTRONIC ENGINEERING.
Series 3.
MICROELECTRONICS”

Editorial Council
Chief Editor
Krasnikov G.Ya.,

Full Member of the RAS

The Members of Editorial Council

Aseev A. L.,

Full Member of the RAS
Baklanov M. R., Sc. D.
Betelin V. B.,

Full Member of the RAS
Bokarev V.P., Sc.D.,
Responsible Secretary
Bykov V. A., Sc. D.

Galiev G. B., Sc. D.
Gorbatsevich A. A.,

Full Member of the RAS
GornevE.S.,

Full Member of the RAS

of the RAS, Deputy Chief Editor
Kim A. K., Ph. D.

Kritenko M. 1., Ph. D.

Maev Roman Gr., Sc. D.
Petrichkovich Ya. Ya., Sc. D.
Roshchupkin D. V.,
Corresponding Member of the RAS
SigovA.S.,

Full Member of the RAS
Stempkovskiy A. L.,

Full Member of the RAS
Chaplygin Yu. A.,

Full Member of the RAS
Shelepin N. A.,

Deputy Chief Editor, Sc. D.
Enns V.., Sc. D.

Editorial Staff Address

@& 6/1, Akademika Valieva street,
Zelenograd, Moscow 124460,
Russian Federation

8 +7 495 229-70-43

= journal_EEM-3@mikron.ru
www.niime.ru/
zhurnal-mikroelektronika

The journal is published since 1965

Founder
“Molecular Electronics Research
Institute”, Stock Company

Editor's Column ..., 4

Development and designing

I.A. Sobolev, F.K. Chikin, I.A. Piskun. Problems of underground
utility marking and methods for their solution ..................ccool. 5

I.V. Epov, A.S. Sobolev, A.Yu. Reznik, E.S. Gornev. Correlation
method of reading a chipless radio frequency tag using a matched
L= PR 12,21

Processes and technology

A.M. Efremov, V.B. Betelin, K-H Kwon. On relationships between
plasma parameters and silicon etching kinetics in CF, + Ar/He
and CHF; + Ar/He gas MIXEUIeS .........uuiiiiiiiiiiice e 29

A.P. Naumov, D.V. Artemov. Research and solution of some
challenges in eliminating problems in the technology of obtaining
porous p-silicon by the anodic etchingmethod ...........ccccccc 39,47

Mathematical simulation

A.Yu. Krasukov, A.S. Kluchnikov, T.Yu. Krupkina, V.V. Losev,
E.A. Artamonova. Open source software possibilities for TCAD
SIMUIATION Looee e 54

1.V. Matyushkin. Standard model of the C-system
and the background forits invention. Part 1: The history

Of PIrOTOTY DS ..o 65
Reliability

V.V. Shubin. ICfailures caused by substrate debiasing effect ................ 80
ADSEIacCEs ... 86

Pefakums xypHana «31ekTpoHHas TexHuka. Cepus 3: MUKPO3NEKTPOHMKa» coobLaeT,
41O B BbiNycke N22-2025 N0 TexHWMYeCKMM npuymHam 6Gbina gonyuweHa owmnbka
B NPUBEAEHHOM COCTaBe aBTOPCKOro KOMIEKTUBA CTaTbu Ha CTP. 5 «Cxema 06paboTkm
CUTHAMI0B MAaTPUL, CYUTLIBAHMA C NOAABAEHWNEM LLIYMA N HEOAHOPOAHOCTENY, a TAKXKe eé
nepesofa Ha cTp. 14. CocTaB aBTOpPOB C/lefyeT YNTaTb:

E.O. benoycos, [.B. Koyetkos, K.M. MoneHkamm, .A. lMaTtawes,

A.B.3HHC, H.A. WenenuH.

E.O. Belousov, D.V. Kochetkov, K.M. Molenkamp, P.A. Patashev,

A.V. Enns, N.A. Shelepin

B ornasneHnn HaMMeHoOBaHMe 1 CNUCOK aBTOPOB CTaTbW MpUBEAEHbI NPaBU/bHO.
Pefakums >xypHana npuHOCUT N3BUHEHNS 33 AOMYLLEHHYIO HETOYHOCTb.

The journal has included in the number of publications recommended
for publication of articles by applicants for academic degrees

of candidate and doctor of Sciences N2 2906 by the Higher attestation
Commission (HAQ)

3(199)

SNNEKTPOHHASA TEXHWNKA. CEPNA 3. MUKPOSNEKTPOHWNKA 3



MPOB/EMbI MAPKUPOBKM MOA3EMHbIX KOMMYHUKALMIA

W METO/bl MX PELLEHNSA

B pabote nccnenosaHbl RFID-MeTKM A1 MapkUpOBKM MOA3EMHbIX KOMMYHMKALMIA

C Y4ETOM 0COBEHHOCTEN PACMpOCTPaHeHWs CUrHana B rpyHTe. MpoBefeHbl pacyé-

Tbl M MOAEIMPOBAHME KATYLLIEK MHAYKTUBHOCTM, MCMONb3YEMbIX B HU3KOYACTOTHbIX

RFID-meTkax. B kayecTse 6a30Boi paccMaTpuBanach TPEXCIOMHAS KaTyLka, a TaKk-

e NPeAnoxeHa KOMBMHMPOBAHHAS KOHCTPYKLMS C LMAMHAPUYECKOA M CNUPanbHON

HaMOTKOW. PaCY€TbI 1 MOZEAMPOBAHME NOATBEPANAN €€ NPEUMYLLECTBA MO MHAYKTHB-

HOCTY 11 SOBPOTHOCTY, YTO AENaeT e8 NepCneKTUBHOM ANS MPUMEHEHNS.

Kniouesble cnosa: RFID-MeTKY, MOA3EMHbIE KOMMYHWKALWMW, KaTyLIKA UHOYK-
TWUBHOCTY, HU3KOYACTOTHbIM AManasoH, A06POTHOCT®.
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KOPPE/AILLMOHHbIA METO/ CYUTLIBAHWS BECHMTOBOM

PAMOYACTOTHO METKM C UCNO/Ib30BAHUEM

COrNIACOBAHHOIO ®UNbTPA

B paboTe npeacTasneH cnocob aeHTUdMKaLMM 6eCYMNOBOI PaAMOYACTOTHOM MeT-

KW C NpUMeHeHneM pa3paboTaHHOro COrMacoBaHHOM0 GUALTPA. MpOAEMOHCTPUPO-

BaHa TEOPeTUYECkas BOIMOXHOCTb MABHTUGMKALMM METKI NP Pa3HbIX 3HAYEHWUSX

OTHOLLEHWS CUTHAN-LLYM. BbiAM paccynTaHbl B3auMHbe KOPPENsLnm pa3paboTaHHo-

ro GuABLTPA C pe3ynbTaTamu U3MepeHUs METOK, NOKa3aBLUME BbICOKYIO HAAEXHOCTb

CYMTLIBAHMA METKM HECMOTPS Ha €€ 371eKTPOANHAMUYECKOR OKPYXEHMe.

KnioyeBble €noBa: paaynoyacToTHas uaeHTMdWKaums, 6ecymnosas MeTka,
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PROBLEMS OF UNDERGROUND UTILITY MARKING AND METHODS

FOR THEIR SOLUTION

This study examines RFID tags for underground utility marking, considering

signal propagation characteristics in soil. Calculations and numerical modeling of

inductance coils used in low-frequency RFID tags were conducted. A three-layer
coil was considered as the baseline, and a novel combined design with cylindrical
and spiral windings was proposed. The calculations and modeling confirmed its
advantages in terms of inductance and quality factor, making it a promising option
for application.
Keywords: RFID tags, underground utilities, inductance coil, low-frequency range,
quality factor.
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CORRELATION METHOD OF READING
A CHIPLESS RADIO FREQUENCY TAG USING
A MATCHED FILTER
The paper presents a method for identifying a chipless radio frequency tag using
a developed matched filter. The theoretical possibility of tag identification at
different values of the signal-to-noise ratio is demonstrated. The cross-correlations
of the developed filter with the measurement results of the tags were calculated,
which showed high reliability of reading the tag despite its electrodynamic
environment.
Keywords: radio frequency identification, chipless tag, resonant frequency,
matched filter, cross-correlation.
Data of authors:
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0 B3AUMOCBSA34X MAPAMETPOB MN/IA3MbI U KWHETUKW TPAB/IEHUSA
KPEMHWS B CMECSIX CF, + Ar/He u CHF, + Ar/He
MpoBeAEHO CPaBHUTENbHOE WCCNEN0BAHNE NapaMeTpoB MAasMbl v 3aKOHOMEPHO-
CTein peakTMBHO-MOHHOrO TpaBneHms kpemHus B cmecsx CF, + Ar/He u CHF; + Ar/He.
MoKa3aHo, YTo 3aMeLLieHe aproHa Ha reui B 06enx CMeCAX: a) BOMYLLAET 31eKTpo-
(M3M4ecKie NapameTpbl NAasmbl; 1 6) PUBOANT K CHUXEHNIO CKOPOCTY 06Pa30BaHIA
W KOHLLeHTpaLm aTomoB ¢Topa. MocneaHni 3GdekT 06ycnaBAMBaET CHIKeHHeE CKO-
POCTV TPaBNEHWS KDEMHWS, HO COMPOBOXAAETCS POCTOM IQGEKTUBHON BEPOATHO-
CTV FeTepOreHHOM peakuum Si + XF — SiFx npu 6113K0V K MOCTOSAHHOM TemnepaType
MOBEPXHOCTH. [PUYMHON ITOrO ABASETCS CHUXEHWE NONMMEPU3ALIMOHHON CMOCOBHO-
CTV NNa3Mbl.
Kntoyesble cnosa: GTopyrnepoHble rasbl, N1a3ma, akTUBHbIE YaCTULbI, TPaBEHNe,
BEPOSTHOCTb B3aMMOAENACTBMS.
Csepienus 06 aBTopax:
Anekcanap Muxannosnd E¢pemos, LOKTOP XMMUYECKUX HAYK, TPOGeccap,
HayuHo-nccnenosatesisckni UHCTATYT MOIEKYISPHON 3NEKTPOHNKY,
Y. Akapemuka Baanesa, 4. 6, CTp. 1, 3enerorpag, Mocksa, Poccus, 124460,
e-mail: amefremov@mail.ru;
Bnagnmmp bopucosny beTeamH, LOKTOp Qu3nKo-MateMaTnyeckmx Hayx,
npogeccop, akasemuk PAH, ®enepanbHoe rocyaapCTBeHHOe y4pexaeHme
®esepanbHbIvi HayqHbIN LEHTD HaydHO-MCCIER0BATENbCKIY MHCTUTYT CUCTEMHBIX
WCCAER0BAHMI POCCUACKON aKageMum HayK, Haxumosckuii npocn., 4. 36, . 1,
Mockga, Poccus, 117218, e-mail: betelin@niisi.msk.ru;
KBar-Xo KBoH, PhD, gouenT, Kopesickui yHnsepcutet, 208 CodaH-AoHr, Y04uBOH,
Kopes, 339-800, e-mail: kwonkh@korea.ac.kr

WUCCNENOBAHME W PELLIEHWUE HEKOTOPbIX 3AAAY NNO YCTPAHEHUIO
NPOBJEM TEXHOJIOTMW NONYYEHWUA NOPUCTOr O P-KPEMHUA
METO/ZJOM AHOAHOI O TPAB/IEHUSA
MpoBeAEHO WCCNefOBAHWE HeJOCTATKOB B TEXHOMOMAM MPOM3BOACTBA MOPUCTOTO
KPEMHUS METOZOM aHOAHOTO TpaBeHus (AT) B YCIOBMSX HAy4HOA NabopaTopuy
W NPeanpuHATA MOMbITKA YCTPAHUTb 3TW HEROCTATK. [lng 3TOro Gbin paspaboTa
W U3rOTOBAEH BapWaHT N1abopaTopHOro 060pya0BaHNs Anst AT KpemHUs. Ha Hém bbin
nony4eH psia 06pa3LioB NOPUCTOrO KPeMHIS C yAy4LLIEHHOW NOBTOPSIEMOCTLIO BLIXOA-
HbIX NapameTpoB, 6e3 kpaesbix IGHeKTOB, C KOMNAKTHbIMY Pa3Mepami KpaeBol 30Hbl.
YAN0Ch 3HaYUTENbHO YNIPOCTUTD TEXHONOMMIO AT KPEMHMS, B YaCTHOCTH, OTKA3aTbCs
OT NPUMEHEHNS KOHTAKTHBIX TOKOMPOBOAALLMX NacT. MpeanoxeHo 0bbacHeHne me-
XaHWU3MA BO3HWKHOBEHMS KPaeBbiX 3(GEKTOB 1 TEXHOMOrMYECKOE PeLleHie As uX
YCTPaHeHWS.
Kniouesble ¢noBa: aHoaHOe TpasneHue (AT), NOPUCTbIA KPEMHMIA, Kpaesoit 3¢-
dexr.
CBepeHus o6 aBTopax:
Haymos AHTOH 1eTpoBuY, ®IBY Haykn SIHCTUTYT MPOb/IEM TEXHOMOrH
MUKPOINEKTDOHMKM 1 0COBOYNCTIX MaTepuanosy PAH, 142432,
Mockosckas 06nacrs, r. Yeproronoska, ynmua Akagemmka Ocunbaxa, 4. 6,
e-mail: apnaumov@iptm.ru, ant9lon@yandex.ru;
Aptemos Amntpuii Bragumuposuy, @TBY Hayku (VIHCTUTYT npobaem TeXHonormm
MUKPO3INEKTDOHUKIA 1 0COBOYNCTIX MaTepuanosy PAH, 142432,
Mockosckas 06:1acTs, r. YepHoronoska, ymvua Akagemmka OCubaKa, 4. 6

ON RELATIONSHIPS BETWEEN PLASMA PARAMETERS AND SILICON ETCHING

KINETICS IN CF, + Ar/He AND CHF, + Ar/He GAS MIXTURES

A comparative study of both plasma parameters and reactive-ion etching kinetics of

siliconin CF, + Ar/He and CHF; + Ar/He gas mixtures was carried out. It was shown that

the substitution of argon by heliuma) disturbs electro-physical plasma parameters; and

b) causes decrease in both fluorine atom formation rate and density. The latter lowers

silicon etching rate, but results in increasing effective probability for Si + xF — SiFx

heterogeneous reaction at nearly constant surface temperature. This phenomenon
is due to decreasing plasma polymerizing ability.
Keywords: fluorocarbon gases, plasma, active species, etching, reaction
probability.
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RESEARCH AND SOLUTION OF SOME CHALLENGES IN ELIMINATING PROBLEMS
IN THE TECHNOLOGY OF OBTAINING POROUS P-SILICON BY THE ANODIC
ETCHING METHOD
A study of the shortcomings in the technology of porous silicon production under
scientific laboratory conditions by the anadic etching (AE) method was conducted and
an attempt was made to eliminate these shortcomings. For this purpose, a version of
a laboratory device for AE of silicon was developed and manufactured. A number of
porous silicon samples with improved repeatability of output parameters, without
edge effects, with compact sizes of the edge zone were obtained on it. It was possible
to significantly simplify the technology of AE of silicon, in particular, to abandon the
use of contact conductive pastes. An explanation of the mechanism of occurrence of
edge effects and a technological solution for their elimination are proposed.
Keywords: anodic etching (AE), porous silicon, edge effect.
Data of authors:
Naumov Anton Petrovich, Institute of microelectronics technology Russian academy
of sciences, 6 Akademika Osipyan Street, Chernogolovka, Moscow region, 142432,
e-mail: apnaumov@iptm.ru, ant9lon@yandex.ru;
Artemov Dmitriy Viadimirovich, Institute of microelectronics technology Russian
academy of sciences, 6 Akademika Osipyan Street, Chernogolovka, Moscow region,
142432

3(199)

SNEKTPOHHAS TEXHWUKA. CEPUSA 3. MUKPOSNEKTPOHUKA 87



BO3MOXHOCTU NPOrPAMM C OTKPbITbIM KOAOM A1 PELUEHWA 3AAAY

NPUBOPHO-TEXHO/IOTMYECKOIO MOAE/NNPOBAHUA

PacCMOTPEHbI BO3MOXHOCTU W OFPaHWyeHust Nporpamm C OTKPbITLIM KOAOM ANS

NpMBOPHO-TEXHONOMNYECKOrO MOAENMPOBAHMS. AHaNU3 NMOKA3an, uTo ANs ABYMep-

HOr0 TEXHOMOTMYECKOro MOAENNPOBAHS AOCTYMHA TOMbKO nporpamMma Suprem4-GS

v brbanoteka ViennaPS. 1ns npubopHOro MOAENMPOBAHMS CYLLeCTBYET BbIGOP Npo-

rpamM. [1n9 CKBO3HOr0 NPUBOPHO-TEXHONOrMYECKOro MOAENMPOBAHMS 1 0TOBpaxe-

HWe pe3ynbTaToB AOCTYNEH TONLKO OAMH HAbop MoayNel, a MMeHHo Suprem4-GS -

Picses2B - PostMini. OfHaKo BO3MOXHOCTM MCNONb30BaHMS Suprem4-GS v Pisces2B

OrpaHnyeHbl 13-3a HEOCTYMHOCTY CTapbIX KOMMUAATOPOB 1 GUOANOTEK.
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CTAHZAPTHAS MOZENb K-CUCTEMbI W NPEANOCHIIKM EE CO3AAHUA.
YACTb 1: UCTOPUSA NPOTOTUNOB
MPEASIOXEH CUHTE3 KNETOYHbIX ABTOMATOB, MCKYCCTBEHHbIX HEAPOHHbIX ceTedt (MHC)
B BMLE MOAENN KOHHEKLMOHMCTCKOM cucTembl (K-cucTembl). OBcyxaatoTcs npobne-
Mbl CTaHAAPTM3aLMAM B Hayke. Moka3aHbl 0BLLMe UCTOPUYECKME UCTOKW W pasnnymne
XapaKTepHbIX BA3MCHBLIX MAER ANS KOHEYHbIX aBTOMATOB, KNETOYHbIX ABTOMATOB.
MHC, pacnpesenéHHbix napannenbHblx BbYMCIEHUA. B QOKYCe BHAMAHWA MOHS-
TWe KOHHEKTOMa, pa3nnyne napameTpa OT NepemMeHHOR COCTOSHMS, BO3MOXHOCTb
LYNAEKCHOW CBA3W BMECTO OAHOHAaNpaBneHHoW. TpéxdasHas paboTa 3nemeHTa-0c-
umangTopa.
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WNCKYCCTBEHHDIV MHTENEKT, TEOPUS CUCTEM.
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OPEN SOURCE SOFTWARE POSSIBILITIES

FOR TCAD SIMULATION

The capabilities and limitations of open source software for TCAD simulation are

considered. Analysis showed that the Suprem4-GS program and the ViennaPS library

areavailable for two-dimensional technological modeling. Thereis a choice of programs
for device modeling. For full TCAD package the set of Suprem4-GS -Picses2B -PostMini
is available. However, the possibilities of using Suprem4-GS and Pisces2B are limited
due to the unavailability of old compilers and libraries.

Keywords: TCAD, open source software, microelectronics.
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STANDARD MODEL OF THE C-SYSTEM AND THE BACKGROUND
FORITS INVENTION. PART 1: THE HISTORY OF PROTOTYPES
The synthesis of cellular automata and artificial neural networks (ANN) in the form of
a connectionist system (C-system) model is proposed. The issues of standardization
in science are discussed. The general historical origins and discrepancies of genus
specific ideas for finite automata, ANN, cellular automata, and distributed parallel
computing are shown. The focus is on the concept of a connector, the difference
between a parameter and a state variable, and the possibility of duplex link instead of
unidirectional. Three-phase operation of the oscillator element.
Keywords: history of science, neural networks, connectionism, general artificial
intelligence, system theory.
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OTKA3bl MHTErPA/IbHbIX CXEM,
BbI3BAHHbIE SOPEKTOM CMELLLEHWUA MOAJIOXKKU
B CTaThe paccMaTpuBaioTca npobnembl 0TKa30B paboThl MHTErpabHbix cxem (C),
BbI3BAHHbIX IQDEKTOM CMeLLEHNA NOJNOXKM, U WX NPELOTBPALLEHME HA HAYA/bHBIX
3Tanax MpoekTMpoBaHus. Kpome TOro, paccMOTpeHbl, 060BLeHbl 1 cucTeMaT3n-
POBaHbI BOMPOChI, CBS3aHHLIE C 3TUMU 0TKa3amu. B cTaTbe npuBeLeHbI HEKOTOpbIe
MpaKTUYeCckie NpUMEPbI, Y4UTLIBAIOLME COBPEMEHHbIE METOAbI M MPUEMBI MPOEKTU-
POBaHMS M M3roToBAeHMs 1C, KOTOpbIE MOTYT bbITb MCNOAL30BAHbI AN NOBBILLEHNS UX
HaAEXHOCTY C Y4ETOM COBPEMEHHBIX TEHAEHLMA Pa3BUTMS MUKPO3NEKTPOHUKM.
Kntoyesble cnosa: oTkasbl VC, 3pdeKT CMeLeHis NoaN0XKM, METOAbI NPOTHBO-
LeACTBNA IQDEKTY CMELLEHNA MOANOKKN.
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IC FAILURES CAUSED BY SUBSTRATE DEBIASING EFFECT
The article studies the problem of failures in the operation of integrated circuits (ICs)
caused by debiasing substrate effect and its preventative techniques at the initial
stages of design. In addition, issues related to abandoning enemies are considered,
summarized and systematized. The article provides some practical examples that
teach modern methods and techniques for designing and manufacturing ICs, which
can be used to improve their reliability, taking into account modern trends in the
development of microelectronics.
Keywords: IC failures, Substrate debiasing effect, preventative techniques to
prevent the debiasing substrate effect.
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