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ELECTRONIC COMPONENTS 
M . Mak ushin. I. Cherepanov 

SOMEASPEGS OF THE DEVElOPMENT OF DATA CONVERTER MARKET 
The article considers the main ADC and DACmarket trendsand [orecasts the 
volume ofsalesupto2021 Thedemandrordata convertersis mainlydue tothe 
development or tol, 5Gandsmartphonemarketsatthouqhthey areincreasing ly 
IJein9 used in mlllt<!f)I systems, telecommunications and data centers The 
article givesa brie[ description of the mainADC I DAC manufacturers and the 
parameters ofnew data converters. 

Keywords:AOC,DAC, FPGA. oC, microcon rollers 

VOsipov 
THE USEOF 1879BYAIYA SoC ASA MULTICHANNEL AMPLITUDE 

ANALYZER OFDIGITALSPEG ROMETRICPATH 
Th article proposes the rnethod for bUilding an amplitude analyzer In 
spectrometncADCchannel based on 1879BYAIYA pipelined AOC SC Both the 
base ADCand the amplitude analyzer was characterized. An estimate of the 
channelprofileandtilenumber or hannelsofsoftware-basedsp trome ric ADC 
basedon lS79BYA1YAwasmade. 

Keywords: DSP core,ADC,Soc. di ~e re n t i a l nonlinearity(DNL). integral 
nonlinearity(I NL) 

G.A lekseev, V. Repin , I. Mukhi n, M . Drozdetsky 
HIGH-FREQUENCY B-BIT BiCMOS ADC 

TIle two-stage pipelined 8-bit analoq-to-diqita: converter was developed in 
NIIMfi ['lOgress Tile proposed arrbltecrural solutions allow [or higll conversion 
accuracy with relatively low power consumption, ,hlCh was co n ~ r m eiJ bv 
expenrnental test, at [requenoesupt I GH L 

Keywords: SIGeBiCMOStechnology,250nmdesign rules, microwave ADC 
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3J1EKTPOHHASI KOMnOHEHTHASI 6A3A 
M . MaI<YW\I1 H, VI. -repenaaoe 
HEKOTOPblE AcnEKTbl PA3Bl-lHUI PblHKAnPEOliPA30BATEJlE l1 
AAHHblX 
PaccMoTpeHbI OCHOBHbleT H AeHI.\ I1 ~1 pblliKaAl\n 11 L\An. AaeT (~ npor OJ o6be
MOB npoaa« 110 2023 rOlla Cnp c HJ npeoopasoaaren« AdHHblXo6yClloBJleH. 
BOCHOBHOM, p J 3 B~m eM pbtHKOBlol, 5G ~ CMapT¢oHOB, XO T~ OHII ecewllpew
nOll b3YIOTC~ ~ BmCTeMax BOeHHDrOHaJ Ha4eH ~ ~, T elleKoMMYIi~ Ka ll~H , L\Otj 
np I1 BOA~TC~ KpaTKa~ xapaKTepvlCH1Ka OCHOBHblXn p0I1 3BOA I1 Te lle ~ sunI l\An 
11 napauerpu HOBblXnpeoopasoearenesAaHH blX 
KmO'leOble cnoaa:AL\n. L\An, FPGA. Soc.W1KpOKOHTpollllepbl 

B OC \l1 nOB 
npl-lMEHEHl-lECHK 1879BHHl BKA~E CT BE MHOro KAHAJlbHOro 
AM nlll-lTYAHOrOAHAJll-l3ATOPA l\l-ll1lPOBOro 
CnEKTPOMETPl-l4ECKOro TPAKTA 
npeAflO)i(eH MeTOIl nccrpcenns aMnmlTYIlHoro aHallv13aTopa B KaHalle cneK
TpOMeTDH4CCKOfOAL\n (CAL\n) Ha 6a3e KOH B e~ epHoro AL\n (HK1879BHHl no
IlY4t'Hbl xapaKTepWn-1KI1 KaK HcxOAHoro AL\n, TaKHaM IlHTYAHOro dHaJlH3dTO
pol npOl'IlBeAeHd0lleHKd n p o¢~l l1 ~ KaHalla~ K0l1114ecTBa KaHall Bnporpauuuo 
peallH30BaHHoro CAL\n Ha 1879BH1H 
KnIO'leOble cnosa: DS P -~APO . Aun , CH K.ll lo1(jJ (jJepeHl.\l1aJl b Ha~ HeJH1 He~HOCTb 

(DNL), HHrerp a llbHa~ HeJlHHe ~HOCTb (IN L) 

r .AfleKceeB, B Pen\l1H, VI . MYX\I1H, M ..QP03,o,eL(K\I1i1i 
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aHdIl O rO-lI H ¢pOBO ~ npeobpasosatens npeAIlOXE'HHble apX~TeKTy p Hble pewe 
, H ~ n03BOIl~IOT o6ecne4 ~1Tb BblCOKYIO T04HOCTb np eo6p a30Ba HH ~ npv. cpaB H ~ 

1€ llbHOH~3 KOM ) H€p ron oTpe6Ile H ~I ~1 . 'ITO nO l lTBep )l(Aa eTC ~ )KcnepHMeHTallbHbl
MH HCClleAOB ilI-I H~MH HJ 4ao Tax110 I Hu 
KnIO'leOblecnoaa: SIGe bHKMOn ' reXH0I10r H~ , npoerrnu HOpMbl 250 HM, 
CBY AL\n 
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V. Ezh o v 

ANALOGDEVICESADCs &. DACs: NEW PRODUCTSREVIEW OF 2018 

AnalogDevices l oneof the leadingdevelopel sandmanufacturersof analog·to· 
digital and diqi ta l-to-analoq converters.The ar ide presents anoverviewof new 
products announced by thecompany last year, their fea ures, key parameters 
andpromisingapplicationsinRussia. 

Keywords: ADC. DAC,Analog DevICes, pipeline architecture, sigma'delta AD( 
successiveapproornauon ADC 

V. Ez h o v 

MURATA MEMS SENSORS: INNOVATIVE TECHNOlOGIES 

FOR ACCURATE MEASUREMENTS 

last year inNovemberat electroruca 2018 Muratapresented newsolutionsintile 
fieldof MEMSdevicesforstructural health monitoring, automo ivesystemsand 
medical devices The arucedescribesthefeatures of Mura ME Stechnology, 
promisingapplications andnewproductsoffered bythecompany 

Keywords: MEMS sensor,Mura ta,accelerometer, gyroscope, inclinometer, 
hrougll"Sllicoll vias(rSV) 

MICROPROCESSORS AND FPGAs 

A. Pe tro v, D Po tekh in , I .Tara so v 

FPGA-BASED SYSTEMS·ON-CHIP APPLICATION IN PRODUCTION 

EQUIPMENT CONTROl INFORMATION SYSTEMS 

The article discusses field-programmable gate alray (FPGA) feature) and 
applicability for productionequipment control information systems It proposes 
a system arcmtecture where FPGAs serve as an element which perform data 
collection and pre-processing as well as local contro l of actuators, thereby 
implernentmqthefogco mputingapproach . 

Keywords: FPCA,produ lioncontrol information systems, fogcompu ing, 
interfaceunits,digi ta l signal pre-processing 
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92	 Alln ~ llAn ANALOG DEVICES: 0630P HOBIo1HOK 2018 roAA 

AnalogDevices - Oll ~fl m BE'JjYU1~X pal pa6oTY ~ KO B ~ n p o~l BOIl~TeJ1e~ auanoro
1.\V1QlpOBbIX11 1\~lppO-a H aJ10 IOBbIX npeocpasosarenea Bcrarse npellCTaBllel106
lOp H OB~ H OK , aHoHc~pOBaHH blX KOM n a fl ~efl Bnpounou IOAY, VlX oco6eHHoml, 
KJ1lOyeBble napauerpa, nepCn e KT~ BH l> e 06nam n p ~l M eHe H ~~ BPOW1Vl 
KIIIO'leBble cnosa: AL(n, L(An ,AnalogDevices, KOH Be~ ep H a~ apxVlTcKTYpa , 
c ~ rMa 'i\ell bTa Al\n, Aun noo enoeare bHoron p~ 6Il Vl)l( eH~~ 
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104	 M3MC-AAT4Io1KIo1 MURATA: Io1HHO BAU Io1 0H H b I ETEXHOllO r~~ AllSl 
T04HbiX 1013MEPEHIo1~ 

HaBbKTaBKe electronica 2018 BHo~6 pe npownoro roi\aKOM naHll ~ Iv urata npE'Jj 
CTaBHnJ HO Bl~ e peuieu1~ BoGnaCTl-1 M3 ( -YCTPO~ CTB AJl ~ MOHHTOpHHra co 
CTO~ HH ~ KOHCTpyKl1lHl, dBTOM06HIlbHbiX01CTeM 11 Mei\lll\HHCKHX n p~ 60p o B 
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POWER ELECTRONICS 
o Pch elni k o v a - Groto v a 

DESIGN AND CALCULATION OF AUTONOMOUS PHOTOVOLTAIC 
POWERSYSTEMS 

The arLicie proposes a procedure for determining the composition of an 
autonomous solar power station and calculating the parameters of its units. 
Information is provided on the technical and operational characteristics of 
photovolta« panels and batteries allowing for an analysis of the station's 
hardware opt ionstochooseasolutionthat is optimal for thedesigner'scriteria . 

Keywords: renewableenergysources,solar powersystem,calculation of 
characreristics. inverter,battery,chargecontroller,photovcltak panel 

MANUFACTURING TECHNOLOGIES 

P Grigo riev, T. Sh i mchu k , T. T s iv i n s k a y a 

ANALYSISOF TECHNOLOGIESOF PCB HOLEDIRECT METALLIZATION 
Part "} 

TIleartic le describesthe tecl1oo1ogles or direct metallization 0 holesinprinted 
ci rCUi t boards based on graphite and polymer systems which have found a 
more or lesswide practical application. Author'sve rsionsor these technologies 
sing domestic materials are proposed. The article analyses advantages and 

disadvantagesofdescribed technologies, 
Keywords: printed circuit boards,vias,direct me alhzation, graphite systems, 

polymersystems, carbon nanotubes 

A Gence lev 

TECHNOLOGICAL QUALITY MAINTENANCEON THEFACTORY FLOOR 
The article considers ,he modern approa ches to electronic products quality 
control In theproductionprocessand theequipment used for this I isnoted 
that t qualitycontrol in electronicproduction isa mul ifacorproblem tha 
requires complexapproach 

Keywords: electroniccomponents, defecl5,control 
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120	 npOEKTlo1POBAHlo1E 101 PAC4ET ABTOHOMHblX cIlOT03flEKTP1014ECKlo1X 
3HEPrET101 4ECKlo1X YCTAHOBOK 
npe,lJ,!lO;KeHnop ~l1oK onpet1eJ1eHIo1RCOCTaBa aaTOHoM Ho ~ COI1Ht:tjH O~ 'll1eKTpo
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3HepreT 14eCK il ~ yCTaHoBKa,pacser xapaKTeplo1CTIo1K, Io1 HBepTOp,aKKyMyl1HTOp, 
KOHTpOl1nep3apHt\a,<PoT0311eKTplo1yeCKJHnaHeJlb 

npO~3BOACTBEHHbIE TEXHOnOr~~ 

n . r p lo1 r o p beB , T W V1 M4 YK, 1. L.(Io1 BIo1HcKa51 

128	 AHAfllo13TEXHOflOnU1 np SlMO~ METAllfl1013Alllo1lo1 OTBEPCTlo1~ 

nE4 ATHbiXnnsr 
'ja CTb 2 
Bctatsenpl18etl€HO onlo1caHlo1e Te X H0I10 n1 ~ npHMOI1 MeTaJIIllo13ill11011o1 oTaepCTIo1~ 

Bne4ilTHblXnnaraxHa OCHOBe rpa¢Io1 TOBbiX\l nOl1 lo1MepHblxCIo1CTeM, HaWel1WIo1X 
GOl1ee 101M euee Wlo1poKoe npaKT\l4€ CKO€ npIo1MeHeHf1€ . np€AIlO)l(e Hbl asrop
CKfle uaplo1ilHTbl TaKIo1X TeXH0l10Hlfi c nplo1 M€ HeHlo1tMOTe4eCTaeHHblX MaTepHil
1108 np08et\eH aHaJ1 1013npef1 YU1ecTa 101 Het\OCTaTKoa T€X H0I10rlo1l1 , om« HHblX 
scraree. 
Knto'leSblecnoaa: ne'ialHble nllrlrbl, nepexoAHbleOTaepW1H,npHMilll 
M€ TaI1 I1 1013aI1Io1H , rpaljJlo1TOBbl CIo1CT€ MbI , nOJ1\o1 MepHble CIo1 CTeMbl. yrnepO/lHbl€ 
HaHoTpy6K lo1 

A. r eH L\e fl eB 

138	 06ECnE4EHlo1ETEXHOflOr1014EcKoro KA4ECTBA HA np01013BOACTBE 
PaW~ OTpeH b l COBpeMeH ble nOAXOAbl KKOHTpO!1l0 Ka4 € OBil 311eKTpOHHblX 1013
A€I1 H~ anpoueae np01013BOACTBa ,1 o60pYA08aHIo1e, c nOMoU1blO KOTOpOro OHIo1 
peal1 1013YlOTCH OTMe4eHO, 4ro KOHTPOJ1b Ka4eCT8il U311eKTpoHHOM npoIo13aOt\
rrse- MHoro¢aKTOpHall 3d,11a4a, KpeWeH lo1 1O KO TOPO~ Heo6xOAlo1MO nOAXOl1 lo1Tb 
KOMnl1eKcHO. 
Knto'leBblecnosa: 311eKTpOHHbie K l.lnQli € HTbI,Ae¢eKTbl, KOHTpOl1b 
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