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MICROWAVE ELECTRONICS CBLj-3JlEKTPOH~KA 

G.A lekseev, A. J<a lyonov, I. Mu khin , V Repin r Afle l(CeeB, A. l<afleHon, V1 , Myx V1 H, B,Pen V1 H 
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AND QUANTIZATIONFORMICROWAVE ADC A l-1 CK Pm13A Il l-1 E~ l-1 KBAHTOBAHl-1EM AIl Sl CB4 sun 
Thearticlediscusses theapproaches tochoosing the optimal ba lance between PamHlTpeHbI nowo bl KpewelilHo 3aA rt~ ~ Bbl60pa nTHMallbHoro COOTHO W€H f 

y.rnphng frequencyand resolu Ionof mluowaverangeanaloqto digital converters Me~'I ' l il cr OTOI1 A ~1CK pemJaUH~1 ~, paJpQAHOC1 blO aHJnOrO - I1l-1(~ P08b I X npeo6paJolli\­
(ADe) It providesthe examples oj signal proressmq byvarious ADCs. Te/le~ (A~n ) , pa60 T;liow ~ X BCBQ 1\1anJJOHe ilpl1BeAeHbi npl1Mepbl o6pa6oTKI1OIr­
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The artide propose; the method for measunrq tile radar cross section (RCS) npe,l.\I10JKeH MeTOA l-1 1MepeHfliI J (p$eKm BHo~ nnoWJ,Ql-1 D<1Cce~ fl l-1 ~ (3nr) o6be. 
of bJensusin G1W test cells It i noted thatth advantageof theapproach j; the TOBc lKnOllbJOBaH,l€ 1EM-KaMep OTMe'I€HO , 'HO npel-l MYl1l€ Cl80 npeanoxe ­
pOS,lbllityof measuring RCS in hejrequencyrangewhuh IS far below 0,5-1 GHzand uoro nO}\XOAd COCTOI1T BBOMO:l<HOCl 1IUMepeH I ' ~ 3np 8 ,~ l-l il na lOHe 4aCTOT CYU1e­
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RESPONSEOF MICROWAVE PHOTODIODES OT~eCT BeH H 3~ npOMGIWneHHoCTb (aa I1 B~PT npol BOACTBO MOUlllblX C811ilJ olOA ~O '
 

ThedomesticindustlVIS masteringthe proderuon o·high-pol' microwave photlXliodes AOBMHnpHMeHeH,1l1BpiU\l-10nOKalllloHHbiX(;ILT € M3X~ III lepflTenbHOf: CBY-TeXHf\ ­

[orUI(' Inradar s ternsand mICrowave rneasuremen equrpmem Thearticle describes KP Brrarseonl-1callJ pa3pa6oTaHHaH80 rvn "MH!11-1P lt1 n"YClaHOBKJAnAI13MPpe­


the instilll" iondeveloiJ€d at"MNIIRIP" FSUEfor measuring tie Irequency response of H ~H AYXC8Y-.OTOAflOAo8B/ll-1aflUJOlleAOCOTeH rara repu 
microwavephowdiodesin helangeliptollundreds ofGHz KJ1104eBbie cnoaa: CBY·!PO TOAI,.OA,NIX(}OTOAI10AJ, i13Mepl11ellbl13Hj'CTJH08,a 
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M . CO I<OB V1 W V1 H, C. fl V1TB V1 HeH I<o 

np06IlEMbi TECH1POBAHIo1S1 V2X 101 Io1X PEWEHIo1S1 
M . Sokovishi n S Li t v i n e n k o 

ISSUES AND OPTIONS OF V2X TESTING 92 
thearticledesCl ibesvehicletoex ernatenvironmentcommunication systemtasks On~ r b I Ba IOTC ~ ja,na'l~ c~aeM KOMMYHI1KJl1m1d8ToMo6wlefl c8 HeWH e ~ rpe O ~I Pac­

r p y roverviewsthecurrentstateofstandardizationin thisarea, liSIS the major featuresof CM alp~BaeTC~ eKYlUee COaO ~ H l1e (T a H Aa pTl13a l1 ~1 .1 Bl\a H HO~ oOllam, npfI BoA~ rc~ 

( .J,f}J" devICetesting,aswel l asKeYSlgtltTechnologles' solutionsfor this OCHOB'lbleocooeHHOCT Hr eCT\o1poB"H ~1 ~ YCTPQ~C1B 1lJl~ KOMMylmKaUI1H(-\ X, J 1M 3nE 
Keywords:au onomouscal, connectedcal,VLJ,. communica ion,global navigation JKepeweH H~ KOMnaHH~ Keyslgh Technologle,AJ1 ~ )1O 1.ldAa'IH. 

SOllee 
>ateliitesystem, test and measurement soli tIOOS, signal andnon-signal tests,5G KnlO4eBbie (IlOBa: aBTOHoMH bI ~ aBToMo6 ~1 I1 b . nOA Kn I04€HH bli1aBTOMo61111b. 

npoustelecomrmm auons	 KOMMYHH Ka l\ ~~ «a810MObl1llb- BH eWH ~~ cPetla", r1l06JJlbHa~ Ha B>1Ia l\,IOHHa~ 

cnVT H ~ KoBa H GKTeMa, cpencrsaKOH TPOIl ~ l1 13MepPH\o1f , n1rHaJlbH bleH - e06pl 
HeC lol rHaJlbHblerecru relleKoM AYH ~Kal \ I1 " 5G Il lnO) 

- gmllbINFORMATION Ii1H(J)OPMAl...\VlOHHb IE 
AND TELECOMMUNICATION SYSTEMS Ii1 TEl1EKOMMYHVlKAl...\1i10HHbIE CVlCTEMbl [JOllH ~ 

M . M al<ush i n , A. Fom i na M . M a Ky wliIH, A. CD o MV1Ha	 xnaccc 
SG NETWORKS DEVELOPMENT ASPECTS 100 ACnEKTbl PA3B~H1S1 SG-CETE~ Bee 1/3. 

ILisexpe ted tha newgenerationnetworkswill become not Just another stage fl Dt'An OJ1araeTC~ , 410 c TI1 110BOIOnOKOJle lI1 il CTaHVT He npono04epeAH m nOM 
1fJ thedevelopment of wire sscommunication echnologies bu, abreakthrollgh pa J811rl1HTexHOIl Ol"~ GecnpoBoAHO~ C 6 ~] ~ , J npopblBHO~ TeX ll or.or ~ € ~, cn OC06HOfl 

technologythat canchangethe worldaround us- wr{day life.produ lion. ItJM eH~lTb oKpYJKalOUHlf ~ ~p - n08CeAH € 8HYIO JKI1 JHb,cqlepbI npOI1JBOI\CTBa,pJJBJle' 
entetranment,services,etc. Inaddition,5Gnetworks'Mil contributeto the LleH H ~ , 'IC~Y J ~ T. II KpoMeroro. 5G -ceT ~ 6YAVT cnoco6CTBosaThyCKOP€HH OMy paj B~1 ' 

d(ederated development 0- thetnternet of things, dgecomputing andanumber f HllO ~l HT epHeTa 8elUei1. xp essx8b1411 CJ1e H \o1~ fI p~,lla ,llPYI11X CMeJKHblXrexHoilorlo1 1 
other related~e(hn ol gles KI1104eBbie CI10Ba: TP XH 0 I1 0r ~l\o14G , 5G,a pYK1YIJa 5G -ceTe ~ 

Keywords: 4C/5 technologies, 5Gne work 5 ructure 

A. B o ro z d i n A. 5 0P03,lJ.V1H 

SW AND MWRANGE COMMUNICATION SYSTEM BASED ONDOMESTIC 114 CIo1CTEMA CBSl3101 KB- 101 MB -A~AnA30HA HAOTE4ECTBEHHO~ 
ELECTRONIC COMPONENTS 3JIEMEHTHO~ 6A3E 

1he sr Icleconsiderst ierequuernensfor modemcommuoka Ions at Russian PaCCfJaTpHBalOTcHT p e6oBaHI1 ~ KconpeMeHHblMCP€l\ CTBaM C 8~J I1 liapo cm~CK\~ x xe­
ra ilwayl and descnbes hardwaleandsoftware so lutions lo. 10 omotwe radiO stations l1e]HblXno por,».6 n ~c blBdIOIC ~ anl1JpJTHble \01 npor ilMMHbl € Te XH~4elK~e pewe ' 1 11~ 

Keywords: DMRdigital romrnumca ionstandard. Tier 1,Tier 2, Tier3levelsOf 1l0KOMOHl8liOf pJAI10CTaHl1HI1 . 
Ill' working KI1104eBbie (1108a: CTaHAapTl1 ~l 4>POBO~1 C8m~ R, '(P08H11opraltl1 l<l UHI1 cere1 

Tier 1, Tier7,Tier 3 

ELECTRONIC COMPONENTS 311EKTPOHHASl KOMnOHEHTHASl 6A3A 
Iv,~r!iJm o v l, A . I<h a r it o n o v , A Sh a la e va, A Sa k B . CMV1~OB I , A. Xa p V1 ToHo B, A W a n a e Ba . A C a K
 

B33 DOM ESTIC NOISE-SUPPRESSION CERAM ICFILTERS FOR SURFACE 120 OTE4ECTBEHHbiE 1l0MEXOnOAABIlSllOlll~E KEPAM~4ECK~E
 

MOUNTING <1lIo1IlbTPbl 633 AIlSl nOBEPXHOCTHOro MOHTAlKA
 
B33Ctypt' nosesuppressingcerdmlC nltersfor surtacemountingwas evelopea Ha 6a3e coBpt'MeilHblx KepaMIo14ecKI1x MaTepllanoB, n~XHOI1 0r l1 ,1 ~1 o (JO PYAo naH~l H
 

andmastered mproductionat "Nil "Guikond")SC onthe basisof advancedceramic BN) «Hl-1 V1 «rI1pI1KOIf,/\1I pa3pa6aTaHbI HOCBOeHbIBnpo OOACllle llOMexiJflOl\il8MIOlllI1 ~e
 

materials. technologiesandequipment.TIlearticle discussesthedeSign,parameters pa Ml1'll'()( ~e ¢~V l bTP bl G.13 Afl ~ meepXHOClIUO lOOT,,>,,)C-n1nd BCTdTI£ pacWOTpeHbl ~H
 

and applicationof hesedevices CTpy'Klli1~ , nJl'1MeTpbl ~ OCOOc'HIiOCTl1 npl1Me l&I~ H 'ffiIXIGpoiicrn
 
Keywords: chipcapantoi.ceramic0 se-suppressionniter, impedance'frequency KI1104e8ble (110Ba: ~ l1 n ' KO HAeIKa rop , KepaMH' le(KI1~ nOMeXO IlOAaBI1 ~lOlU ~ ~
 

rharactensuc, insertionloss,cutoIT frequency ilJ l1 llbTp. 4aaOTHaH3aBI1nlMOab nonaoro(Qn pomBneH I1 ~, SHan: oeJaryxdHl1e,
 
~ a CTOTa CpeJd
 

V I<o ch ema so v , S . I<horev B. KOyeMaCO B, C Xopes
 
VARIABLE CAPACITORS 128 KOHAEHCATOPbl nEPEMEHHO~ EMKOCT~
 

Part "lam l
 
Tnearticleconsdersvanablecapaci tors It provirJe\ dataon mamtypesofsuch raccMoT HillKOH ,~eII GlTOpbl nepe MeHHO~ eMKocnl pl1B€I\e raI1Hlj>O!lMau .H06OC­

devices, theirchar actensnrsand manufacture" HOBHblXTI1 nJX rdKI1Xyapo~ CT8 . 11XxapaKlep ~ml Kax ,I npo~JBOA\o1 TenH x.
 

Keywords: variablecapaci or,dielectric, qualityfactor KI1104e8ble(110Ba: KOHlleHcaropne peMeH H o~ M KOal1 , lI l1jl1e KTp~K , 1106 HOOb
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..•• DESIGN SOLUTIONS KOHCTPYKTOPCK~EPEWEH~~ 

N.Nagaev H. Haraes 
MICRO ASSEMBLY PACKAGES FROM ZPP JSC 136 

The allicie considers micro d<sernblypackages from ZPP JSC It ISnoted hat oday 
ZPP ISC has alrt'aoydevel ped andproduces a III mlm ofmrro assern JI package 

sizes dnd intefllb tocontinue development intlus[ield 
Keywords: , liclO assembly,package, °lectroniccomponere, 

CAD/CAE 
A. Glink in , 1< . Nikeev, B. Filipov 

MENTOR, A SIEMENS BUSINESS SOLUTIONS 140 
FOR IC AND PCB DESIGN 

Part 2 
The arndeplovldesbr ief mformation about all deSigntools [10111 Mentor c.rapll ics 

Thesecondpart [thearude presentstiletoo ls [or the deSIgnand analysisof 
printedClrcui boards 

Keywords: CAD, Mental GlaphlCs,Xpedition,PADSProfessional ,veriDcatlon, 
unulauon, pre andpost-topoloqeal analysis, constram management, PIHlleD 

CIrcuit board 

MAN UFACTURING EQUIPMENT 
AND PROCESS MATERIALS 

S Shilyaev, S Postnov 
METAL AND DIELECTRIC PROCESSING INARGON MICROWAVE 150 

PLASMAATATMOSPHERIC PRESSURE 
The arudepresentsth resul sol vanous rna erial process ing inargon microwave 
plasma, whichwereobtal11e{1 usingthe equipment[rom kudnev Shi lyaev Lie. It is 

notedthat Ihe cenduc edresearch hows the effect iveness o[ applying atrnosphetic 
pressure II1lClOWaVe plasmafor:,urfaceprocessingbe ore reaunq adhesivejoints.as 

'.':ell asforprOCeSSiflfj samples before sintellnginpowder me allu rgy. 
Keywords: atmosphenr pressuremicrowave plasma, metals. dieleWics 

MANUFACTURING TECHNOLOGIES 
V. lvanov 

MOLTEN SALT CHLORINATION INA POLYCRYSTALLINE SILICON 154 
PRODUCTION TECHNOLOGY 

To reducethecostof poly5llicon matenals containingsilicon dioxide saraw 
materia l are proposed to be used.The arudedescribes the processof ilrea 

( Ill rinationInamolten salt an therawmaenalsused. It deterrnrnes he mainraw 
materialsusage, thei l cost rn atraditional and proposed ne.,polysll icon production 

technology. It provides thecomparative analysisof calculatedvalues. 
Keywords: polyc stallinesilrcon, si licoll diOXide, richlorosilane, Silica. salt 

chlcrmator 
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'laGb2
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~ MATEP~Allbl 
C. W \l1 flS1e S, C n OCTH OS
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nIlA3MO~ ATMOClllEPHOro AABIlEHl-1Sl
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D.Sukhanov, Vl<o ma nov ~ .Cyxa H oB , B.l<oMaHoB 
HETEROGENEOUSINTEGRATION USING CHIP TO WAFER BATCH 162 rETEPOrEHHMI ~HTErPAl.l~HI Cnououmo rpYnnOBO~ 

BONDING - AN EFFECTIVEAPPROACH TO 3D ICINTEGRATION CBAPK~ KP~CTAJ1J1 -nJ1ACT~HA - 311l1llEKT~BHbl~ 1l0AXOA 
The article cons iders he proce" oj chip awafer balchbonding I IS notedtha this K3D -~HTErPAl.l ~ ~ M~KPOCXEM 

process provides hir)11 per [o rmance whilekeepingtIlecomplexityofwafel bonding Pace10lpell npouerc rpynnoBo fl cBapK,1KpHCTallfi-nnacn1Ha. 01 Mf'je~IO , 4TOJ1JH ­
equipment atIn acceptablelevel and isuniversall ysUitable fur€Ilabllshed and Hbl ii npcue« 06ecneY,IBaeT BblCOKYI{) npoHlBOAflTenbHOCTb npn COXpalJeHlm cno)l(­

advanced technologies0 -heterouenecus n eqration HO fl sap yHOroo6oPYAOBaIi1HWlHnnaCTf1Huanpf1eMneMOMyp08He.1 ~ Bn H eT(H 

Keywords: 3Dmteqrau n,chip. wafer YH~Bep(a n bHO nOAXOAH ll.(HMAIm I JSecTIlblX HnepCneK1HBllbiX,aAa'l reTeporeHHO ~ 

H HT e r paUl1~ 

KnIO'leOble cnosa: 3DHH ler paU~H . Kp1CTann. IlnaCT HHa 

S. Vantsov C BaHL\OB 
THE WAY OF PREVENTING THE DEFECTS 168 CnOC05 nPEAOTBPAlllEH~51 AElIl EKTOB OTBEPCn1~ 

IN PRINTED CIRCUIT BOARDS HOLES BnE4ATHbiX nJ1ATAX 
TIleartic lesummar izesttlC resu ltsof studies cov'red in the Journal dunnq 2016-2018. BCT Tbeo606ll.(eHblpe3ynbl01bI ~CCn€JlOB aH~ii . OC B ell.( a8W HXC~ B;;(ypH.lJ1e lianpors 

Their pracrical effect ISpresented - thewayto prevent theoccurrence oj defects in )\(eH f1 ~ 2016 -2018 roA08 npe.uCTCIsneH ,1X npaKH1yeCKnii pe3ynbTal cno(06 npeAoT ' 
tilenner sUl [ace o[holes Inpnn ed ornn boards when hey are drilled. sunabl fOi BpaLUeHHHBOlHllKH08e H ~'I H .ue<peKTOB8HyTpeluieHnOBepxHoCTH OT8 epc T~i1 

introducnoneuoautomatedproduction HblXnnarax npn HXcsepneHfl'l. npf roAHb i AnH8H€Jl peH nH Ba8TO lam3~ pO Bol lil oe 

Keywords: pr doction ofpunted Clrwlt boards. drilling defectsof the inner sUijace n[JO~JBOAOBO . 

o[theholes,dllil life, prevention of drilling delects KnlO'leObrecnoea: npmmOtlCTBO neYaTH biXnnat,csepneuae.Ae,~eKT bl 

BHY T peH' le~ n08epxHocn OTSepCTHH, pecypccaepna. npe.uoTBpaLUeH~ e Ae1peK1OB 
cBepneH l1H 

RELIABILI Y AND VALIDATION HAAE>KHOCTb LiI LilCnblTAHLilSl 
P.Grebenshchikov n.rpe6 e H ll\ Io1 I<OB 

IDENTIFICATION OF COUNTERFEIT PRODUCTS 172 Bbl51BJ1EH~E KOHTPAlIlAKTHO~ npOAYKl.l~~ 
IN MICROELECTRONICS B 05J1ACT~ M~KP03J1E KTPOH~K~ 

The volume [ counteqeit InthennrroelectronicIndustlYgrows constantly,which OObe KOlilpacjJa KT" B IHKpo,neKTpOHHmi npO MblwneHHOCHt nOCTOHflHO paoet 
iswhyelectro licsmailu[acturer, losetell)ofbillions ordoll rs annually,The artic le IH-la yew npDlllBOAn1eJ1l1 JneKTpOHv, Kf1 repsot ,~ecR I K~ Mf1nnv,apilOB nonnapos 

describe) the typeso' counterfeit products andthe mainmethodso[ Itsdetecuon exeOAHOBcurse p<lCCMOTpeHbI BHAbt KOHTpatjlaKTHOI1 npOAYKUfl Ii OCHOBHble M
Keywords: counterfeit products.microelectron ics, labelingcontrol,X-rail TOl1ol ee ol1HapYiKeHllR 

examination,	 canning acoust«microscopy, burn-In testing KnlO'leObre cnoaa: KOHTpa¢a KT Ha~ npOIWKllHQ. Mt1KpOJneKT OH ~ Ka . KOHlponb 
MapK,lpoOK,l, pe Hrn~Hon o l ll ec .oe 06cne.uoeaH ~e , (KaHHpYlOlllaqaK CH1YfCKaQ 
M~ KpOCKO n l1" , ,nPKrpOTep 4OTDeH ~pOB Ka 

ECONOMY + BUSINESS 3KOHOMLilKA + 5Li13HEC 
V Razum ov B. Pa3YMoB 

EXTERNAL FINANCING FROM THE FUND: 176 BHEWHEE 1Il~HAH01POBAH~E OT 1Il0HAA: 
IS ITAS DIFFICULT AS ITSEEMS? TAK J1~ 3TO CJ10>KHO, KAK KA>KETC51? 
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