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•MEASUREMENT AND CONTROL KOHTPOllb 1iI 1iI3MEPEHliISi 

V. Belov, V. Petrov B. GenoB, B neTpoB 
CONFIGURING THE EMC TEST LABORATORY 84 KOH<Il~rYP~POBAH~E ~CflbITATEJlbHO~ JlAIiOPATOP~~ 3MC
 

WITH AN OPEN ARCHITECTURE COTKPbITO~ APX~TEKTYPO~
 

The article considers the principles ofconstruction and features of EMC PaCCMaTp~BaIOTC~ np~HI1~nbl nccrpoeaas ~ XapaKTepHble CBO~CTBa ~cnbITa­

compliance open architecture test laboratory by the example of EMC TenbHO~ na60paTOp~~ Ha COOTBeTCTB~e Tpe60BaH~~M 3MC c OTI<PbITO~ apx~­
•

Holaboratory project for Innovation DeSign Center ofIechnopark-Mordovia Telnypo~ Hd np~Mepe npoerra na60paTOp~~ 3MC lleurpa npoeln~poBaH~~ 

Keywords: tests, open architecture laboratories, electromagnetic ~HHOBalj~~ (LjnV1) AY ((TeXHOnapK-MopI10B~~)} 

compatibility, modularity platform Independence interoperability, scalability KIl104eObie cnoaa: ~cnbITaH~~, na60paTop~~ cOTKPbITOVI apX~TeKTVPO~, paai
3neI<TpOMarH~THa~ COBMeCT~MOCTb, MOl1ynbHoCTb, nnaT¢opMeHHa~ 

He3aB~C~MOCTb, ~HTeponepa6enbHoCTb, MacwTa6~pyeMoCTb 

N. Bogachev, S.Andreev, V.Dyomin, N. Guseyn-zade, H. bora-tea. C.AH,o,peeB, B.,LJ,eMVlH, H.iyceVlH-3a,o,e,
 
A.Kirillov,O I<alinin, A. Filippov A.KVlpll1nnOB, O.I<anVlHII1H, A. <PlI1nVlnnOB
 

PLASMA ASYMMETRICAL DIPOLE ANTENNA: 88 flJlA3MEHHMI HEC~MMETP~4HMI BHIiPATOPHMI AHTEHHA: 
THE MEASUREMENT OF SIGNAL CHARACTERISTICS H3MEPEHHE XAPAKTEP~Cn1K CHrHAJlOB 

Ihe article considers the measurement of the spectrum offrequency- PaccMoTpeHo ~3MepeH~e cnerrpos YaCTOTHO-MOl1yn~poBaHHblx c~rHanOB, 

modulated signals emitted by aplasma asymmetrical dpole antenna (PADA) ~3nyYaeMblX nna3MeHHo~ Hec~MMeTp~YHO~ B~6paTOpHo~ aHTeHHo~ (nHBA), 
as well as aSimilar metal asymmetrical dipole antenna (MADA) It isnoted a rarxe aHanOr~YHO~ MeTann~Yecl<o~ Hec~MMeTpV1YHO~ B~6paTopHo~ ai1­

that the modulated signal emitted by PADA IS notIIlfelior inquallIV as a TeHHo~ (MHBA) OTMeyeHO, YTO MOl\ynV1poBaHHbl~ c~rHan, V13nyyaeMblVi 
whole to the signal from MADA and even exceeds it by some parameters nHBA, BljenOM He vcrvnaer no I<dyeCTBY cV1rHany OT MHBA, a no Hel(OTOpblM 

Keywords: plasma antenna, frequency-modulated signal, signal analyzer	 napaMeTpaM l1a)/(e npeBOCXOI1~T
 

KIl104eObie cnoaa: nna3MeHHa~ aHTeHHa, YaCTOTHo-MOl1yn~poBaHHbl~
 

curuan, aHanV13aTop CV1rHanOB
 

G.I<uznetsov, V. Pribora, A. Frolov i.I<Y3He~oB, B. npVl6opa, A. <PponoB 
QUALITY CONTROL OF COATINGS 92 KOHTPOJlb KA4ECTBA flOKPbIT~~ 

USING X-RAY FLUORESCENCE ANALYSIS Cnoaouruo PEHTrEHO<llJlYOPECl.\EHTHOro AHAJlH3A 
The article examines the qualit'{ control ofcoatings by means ofX-ray PaccMoTpeH 1<0HTpOnb l<ayeCTBa nOl<pbIT~~ nocpencrsou peHTreHo¢nyo­

[luorescence analySIS usmq energy dispersive spectrometers (EDS) It isnoted peruemuoro aHanv13a c V1cnonb30BaH~eM 3HeprOI\V1cnepcV1oHHbIX cnexrpo­
thatEDSs enable to perform automated control of quality (thickness) of MeTpoB (P<DA-3AC) OTMeyeHO, YTO P<DA-3AC-cneKTpOMeTpl:l n03Bon~ICT 

single-layer as well as multilayer coatings with the thickness from afew tens BblnonH~Tb aBTOMaT~JV1pOBdHHbl~ I(OHTpOnb~aYeCTBa (TOnUj~Hbl) KaK OI1HO­
ofmicrons to tens ofnanometers across the sample surface It is important cno~Hblx, TaK ~ MHorocno~Hblx nOl<pbIT~~ TonUjV1Ho~ OT HeCI<Onbl<V1x. l1eC~T­

forincreasinq the emciency ofpresent-day production facilities KOB MV1l<pOH 110 l1eC~TI<OB HaHoMeTpoB no Bce~ nOBepxHoCT~ ocpasua, YTO 
Keywords; X-ray [luorescenre anafvsis, energy dispersive spectrometer, Ba)I<HO I1n~ nOBblweH~~ 3¢¢eI(T~BHOCT~ cOBpeMeHHblx npO~3B0I1CTB 

coating thickness KIl104eobie cnoaa: peHTreHo¢nyopeCl1eHTHbl~ aHanV13, 
3Heprol1V1cnepcV1oHHbl~ cnexrpoverp, TonUjV1Ha nOKpbITV1~ 
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MICROPROCESSORS AND FPGAs MIiIKPOnpOLJ,ECCOPbl iii nJ1Ii1C 

J.Wilson ,lJ,)I<.Y~ncoH 

FEATURE-RICH AND FLEXIBLE NEXT-GENERATION I/O 98 nOllHO<llYHKU~OHAlIbHbIE 101 r~6KIo1E KOHTPOllllEPbl 
CONTROLLERS FOR INDUSTRIAL BBOAA-BbIBOAA nOClIEAHErO nOKOllEH~JI AlIJI 

AND EMBEDDED COMPUTING DESIGNS npOMblWlIEHHblX ~ BCTPA~BAEMbIX Bb14~ClI101TElIbHb1X C~CTEM 

The article considers the latest generation of Microchip's SCH322X Super I/O PaccMoTpeHo nocneaaee nOI<OneH~e xonrponnepoe BBOAa-BbIBOAa OT I(OMna­
controllers family featuring an extended set offunctions, small size packages H~~ Microchip ceMe~CTBa SCH322X Super I/O, «oropue OTn~YaIOTCB pacw~­

and long life cycle peHHblM Ha6opoM ¢YHI<l.\~~, KOMnaI<THbIM~ pa3MepaM~ 1<0pnycoB ~ An~Tenb-

Keywords: I/O controller, Microchip, SCH322X Super I/Ofamily, parallel HblM )1<~JHeHHbIM l.\l-1l<nOM 
port, serial port, L~C bus Kmo4eBbie cnosa: KOHTponnep BBOfja-BbIBOAa, Microchip, CeMC~CTBO 

SCH322X Super I/O, napannenbHbl~ nopr, nocneAOBaTenbHbl~ nopr. LPC­
W~Ha 

s. Landyshev, M.I<limenko C. flaHAblweB, M.l<n~MeHl<o 

1879VYAlVA VLSI. PSEUDO-NOISE SIGNAL PROCESSING 102 C6~C 1879BJl1J1. 06PA60TKA WYMOnOA06HbiX C~rHAlIOB 

The article considers the pseudo-noise signal processing in1879VYalYa PaccMoTpeHa 06pa6oTl<a wyMonofjofiHb'X Cl-1rHanOB B C5V1C 1879B51UI. 
VLSI. Various methods ofprocessinq are analyzed. The estimation of the npoaHan~3~poBaHbl pa3~~YHble MeTOAbl 06pa60TK~ np~BefjeHbi 0l.\efll<~ 

productivity of these methods and recommendations fortheir use die given np01-13Bo,IJ~TenbHOCT~ 3TI-1X MeTOAOB 1-1 peI<OMeHAal.\~1-1 no I-1X I-1CrOnbJOBaHl-11O 
Keywords: pseudo-noise signals, matched [ilter, fast convoiution Km04eBbie cnoaa: wyMonoA06Hbie c~rHanbl, cornacoBaHHbl~ ¢l-1nbTp, 

cblCTpaB CBepTl<a 

ELECTROMECHANICAL COMPONENTS 3J1EKTPOMEXAHIiI4ECKIiIE KOMnOHEHTbl 

M. Samoylova M. CaMoilinoBa 
RELIABLE ODU CONTACTS ARE AN ANSWER TO EVERYTHING! 110 HAAE>KHbIE KOHTAKTbl ODU PEWAIOT BCE! 

The reliability orelectronic device directly depends on the quality of HaAe)I<HOCTb nlO6oro 3nel<TpOHHOro YCTpO~CTBa HanpBMylO 3aB~C~T OT Ka-
connectors, primarily onthecontacts used inthem The article considers all yeCTBa COeAI-1HI-1Tene~, B nepBVIO OyepeAb or l1Cnonb3yeMblx B HI-1X 1<0HTal(­
of the types ofODU electrical contacts rnclud:ng novelties Some variants of TOB 8 rtan.e paCCMaTpI-1BaIOTC~ see Tl-1nbl,neKTpl-1yecl<l-1x 1<0HTal<TOB I<OM­

their application are given naHI-1~ ODU, BTOM Yl-1cne ~ HOBI-1H,\1-1 npI-1BOABTC~ Hel<OTOpble Bapl-1aHTbl ~x 

Keywords: ODU LAMTAC, ODU SPRINGTAC, ODU TURNTAC, ODU np~MeHeH~B 

STAMPTAC, construct, high currents KmO'IeBble cnosa: cepl-1~ ODU LAMTAC, ODU SPRINGTi\C, ODU TURNTAC 
~ ODU STAMPTAC, 1<0IlCTPYI<T~B, 6onbwV1e TOI<I-1 

MICROWAVE ELECTRONICS CB4-3JlEKTPOHV1KA 

v. I<ochemasov, A. I<irpichenkov B. I<OYeMaCOB, A. I<VlpnVlyeHI<oB 
SOLID-STATE MICROWAVE SWITCHES 116 TBEPAOTElIbHblE CBLJ-nEPEKlII04ATElI~ 

PART 2 YACTb 2
 
The article reviews themodular microwave switches ofvarious types The PaccMoTpeHbl MOAynbHble CBY-nepel<nlOyaTenl-1 pa3nwIHbix T~nOB npl-1BeAe­

Information on theparameters and [eatures oftheSWitches produced by a Hd ~H~OpMal.\l-1~ 0 napauerpax 1-1 oco6eHHomx Tal<~X neppl<nIOYaTene~, Bbl-

II

number of manufacturers have been observed. nYCl<aeMblX PBAOM npO~3Bol1~Tene~ II 

Keywords: microwave switch, insertion loss, swrtchlng time KnlO'IeBble cnoaa: CBY-nepeK~IOYaTenb, BHOC~Mbre ncrepn. BpeMB 
nepel<nlOHeH~B 
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CAD/CAE O'ICTEMbl r1POEKTIi1POBAHIi1Sl 

A Akulin A AI<YflV1H 
SIMULATION AND ADVANCED CIRCUIT ANALYSIS IN PSPICE 2017 126 MOAEJH1POBAHl1E 11 PACI.I.ll1PEHHbll1 AHAJl113 CXEM B PSPICE 2017 

PART 2 YACTb 2 
The article considers the features ofnew version ofPSplce analog/analog- PaCCMOTpeHbl oco6eHHOCH1 HOBO~ Bepc~~ C~MYl1mopa aHal1oroBblX ~ aHa­

digital circuit simulator from Cadence with PSplce Advanced AnalySIs option 110rO-l.\~ljJpoBblx cxeM PSplce OT Cadence c onl.\~e~ pacw~peHHoro aHam1Ja 
Keywords: PSplce, OrCAO, Cadence, PSplce Advanced AnalysIs, modeling, PSpice Advanced AnalysIs 

advanced allalysl\ Sensitivity, Optimizer, Smoke, Parametnc Sweep, Monte KJIIO'leBble cnosa: PSplce, OrCAO, Cadence, PSplce Advanced Analysis, 
Carlo Ar:alysis MOAel1~pOBaH~e, pacw~peHHbl11 aHal1~J, Sensitivity, Optimizer, Smoke, 

Parametric Sweep, aHal1~J Monte Ca'io 

DIGITAL MANUFACTURING lJ,1i1<I>POBOE np0li13BOACTBO 

M. Malov, D.Tulpa M. Manos, tJ..TKlflbna 
FROM BOX SOLUTIONS TO SYSTEM INTEGRATION OR WHAT COULD 132 OT KOP0604HbiX PEU.IEHl1l1 KCl1CTEMHOl1l1HTErPAl..\l1l1, 101J11o1 

BE MADE FROM A SIMPLE SEWING MACHINE 4TO MO>KHO CAEJlATb 113 nrocroa WBEI1HOC1 MAWl1HKl1 
SWR qroup has augmented SolidWorks Enterprise POM system in accordance ipynna KOMnaH~~ SWR Aopa60Tal1a C~CTeMY ynpaBl1eHvhl AahHblMI1 06 ~J-

With Russian standards The article considers the additional software and Aen~~ solidWorks Fnterpnse POM BCOOTBeTCTB~~ c Tpe60BaHI1~M~ POC01~-

solutions developec forthis system CK~X CTaHAapTOB, PaccMoTpeHbl AorOnH~Tel1bHOe nporpaMMHoe oeecnexe-
Keywords: PlM/POM, SolidWorks Enterprise POM, SWRMaterials, H~e ~ peWeH~q, paJpa60TaHHbie Am 3TO~ C~CTeMbl. 

SWR-Specincation Editor, SWR-Classiner, SWR-Resources, SWR-Archive KJIIO'leBble cnoaa: PLM/POM, SolldWorks Enterprise POM, 
SWR-MaTepV1al1bl, SWR-Pel\aKTOp Cnel.\~IjJVlKal.\Vl~, SWR-I(l1accV1!jJV1KaTop, 
SWRPecypCbl, SWR-ApXVlB 

>KYPHAllbl AO «PIi1L.J, «TEXHOC<I>EPA» 

«311EKTPOHL-1KA: «HAHOL-1HIJ,YCTPL-1Sl» «CTAHKOL-1HCTPYMEHT» 
HaYKa.TexHonor~~,6~3Hec» HaYYHO-TeXHV1'ICCKV1~ )l(ypHan, OTpacneBoC'i HaY4Ho-TeXHV1Yecl<,~C'i 

HaY4Ho-TexHV14ecl<V1C'i )l<ypHan, nOCB~lL\eHHblC'i HaHoMaTepV1anaM, ~<ypHan, I(QMnneI<CHO paccMaTpV1BalOl11V1~ 

nOCB~l11eHHblC'i WV1POI<OMY cnexrpv HaHo3~eKTpoll~I<C,HaHOAaTY~I(aM n po6neM bl CTaH I<OV1HCTpYMeHT an bHOC'i 

BonpOCOB B 06naCTV1 pa3pa6oTI<V1 V1 HaHoyCTpoC'iCTBaM, l1V1arHOCTV1l<e npOMblwneH HOCT V1. 

V1 V13fOTOBneHV1~ 3nel<TpOHHoC'i V1 HaHocTpyl<Typ V1 HaHoMaTepV1aflOB, ISSN 2499-9407 
pal1V103nel<TpOHHoC'i ar uapervpu V1 ee HaHo6V1oTexHono,V1~MV1 npV1MeHeHV11O 

I<OMnOHeHTOB, a TalOI<E o rpacneaux ua uo r exuonor na B MeAV1L\VlHe. «LJ,L-1Q:lPOBASl 3KOHOML-1KA» 
TeHl1eHL\V1C'i V1 COCTO~HC'~ pblHl<a )1<YPHan ISSN 1993-8578 )KypHan, rOCBHl11eHHblC'i cj>OpMV1poBaHV11O 

opV1eHTV1pOBaH I<al< Ha PVI<oBO,lJ,V1Tene~ l\V1cj>POBO~ 31<OHOMV1I<V1 B pcp 

pa3nV14HO,O YPOBH~, r a« V1 Hd HaY4HbiX «AHAllL-1TL-1KA» B I<OHL\enTyanbHoM, V1HCTV1TYl\V10HanbHoM 

V1 V1H>KeHepHO-TeXHV14eCI<V1X pa6oTHV1KOB Me)"OTpaCne GO~ Hav~ HO-TeXH V1~eu(V1 ~ V1 TeXHV14eCI<OM acnexr ax. HOBoCTHble, 
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PRODUCTION TECHNOLOGIES npOVl3BO,ACTBEHHbIE TEXHOnOrVlVl 

S. Vantsov, Z. Maung Maung C. BaHl.\OB, 3 MayHr MayHr 
QUASI-DETERMINISTIC MODEL OF THERMAL EFFECTS WHEN 138 KBA311,l\ETEPMI1HI1POBAHHMI MO,l\EJ1b TEnJ10BbIX S1BJ1EHI1I1 npl1 

PRODUCING THE HOLES IN PRINTED CIRCUIT BOARDS 
The results of experimental studies described inthe article allow at the 

technological preparaticn stage to simulate the process ofcomponent holes 
and vios production in printed circuit boards taking intoaccount the random 

nature of drill heating In the process orcutting 
Keywords: drilling of printed circuit boards, hole quality, thermal processes 

random nature, quasi-deterministic model 

ECONOMY + BUSINESS 

M. Mal<ushin 

n0J1Y4EHI1I1 OTBEPCTI1I1 BnE4ATHbiX nnATAX 
PeJynbTaTbl aKcnepvtMeHTanbHGIX vtCcneAoBaHvt~, vtJnO~(eHHble B CTaTGe, no­
3Bon~1OT Ha anne TexHonorvtYeCKO~ nOArOTOBKvt oCYllleCTBn~Tb vtMvtTal.\vtOH-
Hoe MOAenvtpOBaHvte npouecca nonyYeHvt~ MOHTa)I(HbiX vt nepexoauux OTBep-
CTvt~ B neyaTHbiX nnarax c yyeTOM cnyYa~Horo xaparrepa uarpesa csepna 
Rnpouerce pe3aHvt~ 

KIIIO'leBble cnosa: cBepneHvte neyaTHblX nnar, KayeCTBO oTBepCTvt~, 

tennosae npoueccu, cnyYa~Hbl~ xapaxrep, KBaJvtAeTepMvtHvtpOBaHHa~ 

MOijenb 

3KOHOMVlKA + 6V13HEC 

M. MaJ<ywl.1H 
MERGERS/ACQUISITIONS WAVE IN MICROELECTRONICS: 142 BOJ1HA C,l\EnOK CJ1I1S1HI1S1 / nOrnOUJ.EHI1S1 

CAUSES AND CONSEQUENCES 
The article considers thefeatures of latest mergers / acquisitions cycle of 

nncroelectronic companies (2015-2017) fast and wavy growth of production 
volumes reduction In the number of largest suppliers in the key market 

segments, multiple transactions 
Keywords: mergers, acquisitions, structure and dynamics of 

mergers / acquisitions transactions 

DIGITAL ECONOMY 

L. Ratl<in 

BMI1KP03J1EKTPOHI1KE: npl14l1Hbll1 nOCJ1E,l\CTBI1S1 
PaCCMaTpvtBaIOTC~ ocoGeHHOCTvt nocneAHero l.\vtKna Cnvt~Hvt~ / nornollleHvt~ Mvt­
Kp03neI<TpOHHbiX epvtPM (2015-2017 rr): PeJl(V1~, BonHo06pa3Hbl~ pOCT o6beMoB 
npoVl3BoACTRa; coKpallleHvte YV1Cna KpynHe~wV1x nOCT2BIlIV1KOB BOCHOBHblX cer-
MeHTax pblHKa; MHoroKpaTHoCTb CAenOK 
K/llO'leBble cnosa: CAenKvt Cnvt~Hvt~, CAenKvt nornollleHvt~, CTpyl<Typa 
VI A~HaMvtKa CAenOK cnV1~Hvt~ / rornOllleHvt~ 

LJ,V1<DPOBA~ 3KOHOMVlKA 

fl. PaTI<I.1H 
TO THE 7STH ANNIVERSARY OF NRC KURCHATOV INSTITUTE: lS6 K7S-J1ETI1IO Hl1l1 ((KYP4ATOBCKI1I1I1HCTI1TYT)); 

SUPERCOMPUTER TECHNOLOGIES FOR DIGITAL ECONOMY AND 
INDUSTRY 4.0 

Based on the inrormation presented at Russian Supercomputing Days 2017 
conference the article desrtibes the examples of the use orsupercomputing 

Inthedevelopment of products as well as ItS prospects in the context of 
digital economy creation It underlines a number of relevant objectives on 

the formation ofconditions fortile development of dig~lal economy and 
im~lementation of Industry 4.0 concept 

Keywords: digital economy, Industry 40, supercomputing, simulation or 
technical objects, automated control systems for industries and regions, 

product life cycle management 

FOR THE ENGINEER 

CYnEPKOMnblOTEPHblE TEXH0J10rl1l1 ,l\nSllll1<1lPOBOI1 
3KOHOMl1Kl1l1 «I1H,l\YCTPI1114.0)) 
Ha OCHOBe V1HepopMal.\vtvt, npeACTaBneHHo~ Hd KOH¢epeHljV1~ «RUSSian
 
Supercornputinq Days 2017)), onV1CbIBaIOTC~ npV1Mepbl np~MeHeHV1H cynepKoM­
nuorepaux BblYV1CneHV1~ npvt pa3pa6oTKe npOAYKL(vtV1, aTalOKC V1X nepcnesru-

Bbl BycnOBvtHX nOCTpOeHvt~ l.\vtepPOBO~ aI<OHOM~I<~. RbIAen~eTc~ PHA al<Tyanb-

HblX JaAay noepOpMvt~oBaHvtlO ycnOBvt~ AnH pa3B~TvtH l.\~¢POBO~ aKOHOM~KV1
 

vt peanV13alj~VI KOHljenl.\V1V1 ((V1HIWCTP~~ 40))
 
KIIIO'leBble cnosa: liV1¢poBa~ }KOHOMV1Ka, «V1HAYCTPvt~ 40",
 
cynepKoMnblOTepHble BblyvtCneHvtH, MOAenvtpOBaHVle TeXHflyeCKvtX 06beI<TOB,
 
aRTOMaTvtJvtpOBaHHble CV1CTeMbl ynpaBneH~~ OTpdCJle~ vt pervtoHoB,
 
ynpaBneH~e >Kvt3HeHHbIM lj~KnOM vt3Aen~~
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