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V Ezhov B. E)I<OB 
CoolMOS P7 MOSFET FAMILY:THE OPTIMALSOLUTION FROM 68 MOSFET CEMEI1CTBACoolMOSP7: Onn1MAIlbHOEPEW E H ~E OT 

INFINEON FOR AWIDE RANGEOFAPPLICATIONS INFINEON Ail S! W~PO KOro cnEKTPA np ~IlO)l( E H ~ 11 

The artic le presents an overview of new high-voltage Infineon Cool OS P7 BClim enpettaaBlleH 0630P ioeoroce eHClBaBblCOKOBOlll>THblXnonesuxMon­
MOSFET family featuring an optimal combination of efficiency and price and T paH J~ C opes (IvlOSFET) Cool OS P7 OTKOMnaHIH1Innneon, KOTOpoe OTn~Ya eT­

providingeaseof useincircuitsof different topologie.s c~ om~Man b Hb l M COOTHoweH~eM )(jl (pe KT~ B H O T~ 11 l~e H bI . 06e(ne4 ~18aeT npo­
Keywords: power MOSFET, CoolMOS P7. Infineon,dram-source on resistance CTOTynp~MeHeH ~1q BcxeMax p 1M14HblMI1 TonO Il Om ~MI1 

gatecapacity. gatecharge, soft swi ching topology, hardswitchlflg topology KmO'leBble cnoaa: MOUlH l~ il MOSFIT, CeelMOS P7, Infineon. co n pOT~ Bn e Hl1e 

OTKpbITOrOKa ana eMKOCl bsaraopa.3apQ/\3JTBopa. TonOnOn~ q c Aqn<· M ene 
nepeKJ1 IO'leHl1e . TonOn Orl1q lKeCTKI1Mne pe KnlO'~e Hl1e M 
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FLEXPOWER MODULESISANEWNAME AND TECHNOLOGY 74 FLEX POWER MODULES - HOBOE~ M S! ~ TEXH0J10r ~ ~
 

ON THERUSSIAN MARKET OFMODULAR DC/DCCONVERTERS HAPOCC~I1CKOM PblHKE MOAYll bHblXDC/ DCnpE06PA30BATEIl EI1 
Flex POwel Modules(Flex) produc sarewidely used in teiecomequipment, data npOAYKTbI Flex Power odules(Flex) W ~ P OKO npl1MeHlllOrcll B TeJ1eKOMMYHI1Ka­
processing and storage systems (including supercomputers ami cryptographic l1 ~O HHOM o 60PY /\OBa H~ ~ , 060pY/loBalllH1CBQ311, C ~CTe M ax o6pa6om 1 ~1 xpaHe­
equpmen )and areIn demandin theindustrial and ua nsponsegments. ImqAaHHblx ( BK IlIO '~a q cynepKoMnl>lOTepbl 11 Kpl1 llTorpa¢f1'leCKOe060PY/\OBa H ~e ) , 

Keywords: analoganddigital DC/DCconverters. PIM-m dues nOllb3YlOTCll cnpocou BnpOMblwnelHlOAII rpa HcnoprHOMCerMeHTaX. 
KnIO'leBble (110Ba: aaanoroaue ~ 1111<ppoBbleDC/DC npeocpaiosaresn. PIM­
MOAY I1 ~ 

AUTOMOTIVE ELECTRONICS ABTOM06~llbHMI 3Il EKT POH~ KA 

Y. Myak ochin, M . Biryukov 10. M51I<OYVlH, M . 5VlPfO I<OB 

CAR RADARS FOR 24- AND 77-GHz FREQUENCY BANDS 84 ABTOM06~ll b H bIE PAAAPbl 4ACTOTHbiXA ~ AnA30HOB 24 ~ 77 rru 
The article considers car radars for 24- and 77-CHz frequency bands from PKK PaccMoTpeHbI aBToMo6~ n bHbl e paaapu yaCTOTH blXAl1anaJOHOB 24 11 77 rrl1 KOM­
MilandrJSCin eqrated intoadvanceddriver-assistancesystem(ADAS).which Will n a H ~11 AO «nKK MI1J13HAP". I1HTerp l1 pyeMbie B ~H TeJ1neKTyaJ1bHYIO CI1CTeMy no­
significantlyreduce the number ofaccidentsonRussianroads M0U111B01\11re111O AOAS(AdvancedDriver-Assistance Systems), np~M e HeH~e KOTO­

Keywords: ADAS,car radar software pOH nOJ BOn ~ T cyweCTBeHHo co 'paTmbKOI1 ~'leCTBO tlTn sa POCCI1HCKf xnoporax 
KnIO'leBble(110Ba: c ~mM a ADAS. 3BTOM06~ J1bH bI H panap,n orpaMM Hoe 
o6ecn e4 eH~e 
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ELECTRONIC COMPONENTS 3J1EKTPOHHASl KOMnOHEHTHASl 6A3A 

B M organ 

DIGITAL TEMPERATURESENSORS WITH INTEGRATED EEPROM 90 
MEMORY: FEATURES AND BEN EFITS 

Microchip'sdigital temperature sensorswi hIntegrated EEPROM mernorv proeide 
accuratetemperature measurem ent andallOWyou torecord productusage data 
hroughout the roouct's life cycle Thear nde discusses he [eauresand beneI s 

ofthiseffectivesolutionforaWiderarqeof applications 
Kevwords: l'C digital temperaturesensor, fEPRO memory, MiclOChip, non­

vola l i l l ~ regisets 

M, Chervinsky 

CREEPOWER LEOs 92 
The ar tide reviews SC5 technology as well as the charactensticsof XHPand J 
serieshigh-powerLEDs,Thanks tounique echnologiesofsemiconduclormaterial 
production,Creeprodectsfeaturehigl1elec ried l characteristicsand reilabil ity 

Kevwords: power, Iighl output. rellabillly, CaNneterost ructues, SiCsubstrate 

DISPLAYS 

V Belyaev 
SOLID STATE AND ORGANIC MICRO-LEOs - 102 

TECHNOLOGY, MARKET, PROSPECTS 
The art icle ronsders varousproblems f thetechnology and the market ofmicro­
l EOs 'NhiCh are 2(}-50 urn solid-state light emitters, Micro-LED technology is 
compared with other typesof display technology In thecorni r1{j yearsa 50-fold 
gain In rn ic ro- LED production volume is expected 

Kevwords: rmcro-LEDs,displays, 0 gallicLEDs 
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U,WIlPOBbIE AAT4~K~ TEMnEPATYPbl CO BCTPO EH H O~ 

EEPROM-nAM51TblO: OCOIiEHH O CT ~ H nPEHMYLUECTBA 
U,ll$pOBble llaT4 ~1 K ~1 TeMneparypbl [Q BCT p o elmo ~ EEPROM-naMnTbKJ OT 
MicloC!lipooeCne4 11 Ekl IOTT04Hoe101 M('p(,H ~l e T MnepaTypbl, a TJK>Ken03Bon~KJ T 
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EN GIN EERIN G SOLUTIONS KOHCTPYKTOPCK~ E PE W EH~~ 

N.Nagaev H. Har aes 
METAL-CERAMIC PACKAGES' DEVELOPMENT TRENDS 114 TEHAEHl\I-H1 PA3BI1n 1S1 METAnnOKEPAMI1YECKI1X KOpnYCOB 

The articlereviews main trends in the developmem of metal-ceramic packages PacCMOTpeH bl OCHOBHbie TeHAeH Ul-1 ~ prt3m1Tl-1 ~1 KOH CTPY K l\~ H MeTannOKepaMl-1ye­
bamples of metal-ceramicpackagesdevelopedbyZPPJS on tilebasis of these CKl1XKopnYCOB (MKK) npl1BPAeHbl npl-1MepblMKK. pa3pa6aTblBaeMbixBAO"3nnJ> 
trendsare given cytjeTOM JTl-1XTe HAeH U l>1~ 

Keywords: metal-ret mic package,modeilny.miniaturization	 KnlOyeBble cnosa: M eTafinOKepaMI1YeCKI1~ KCJj)nyc MOAem pOBaHl>1e, 
M~I H l1 aTlOp I1 JaUI1~ 

CAD&'CAE C~CTEMb lnpOEKT~POBAH~~ 

M , I<akou lin , S Reda nt, G.Thy s, S.Verhaegen, M . I<a l(oYfll-1H, C PeAaHT. 1 Tee. C Bepxae re H, 
G. Franci scatto . B, Cheha b, G, Pollissard, L, Ber ti I. <DpaHL( l-1CKanO , G. LJexa6 , I. n Oflfl l-1 CCapA, fl . GepTl-1 

DARE65T RADIATION-HARDENED SPACE SoC DESIGN PLATFORM 122 nnAT<llOPMA AnSI n p O E KTI1P O B A H ~SI PAAI1Al\~OHHO-CT m1 K I1 X 

DARE65T SoCdesign platform provides low power, high densIty VLSI as well CHK KOCM~YECKOro npI1MEHEHI1S1 DARE65T 

ashighTID and SEt hardness Thearticle considersmethods for Improving (he nnaT¢OpMJ L1 n~ npoe -Tl1 pOBa H ~1 H CHK DARE65T 06ecne411BaeT HH3Koe 3Hepro­
rad iation hardnessof designedVlSlsimplemented in theplatformaswell asits n OT pe 6neH ~1e , BblCOKYIO nnOTHOCTbynaKoBKI1 3neMeHTOB CGVi C, J TJK>Ke BbICO ­
main parametersandfunctional features KYIO CTO~KO CT b KHaKonn eH HO~l AO]e. B03H I-1KHOBeH ~1O mp,lCTopH r 3$ eKT 1 

Keywords: radiationhardness.DARE65T,TIDhardness. SEt harcness 11 B03Ae ~:1(Tm11O T~ )t(ellb!X 3ap~)t(e HHbI X YJCTI1 l\, BCTJTbepJCC MaT p I1 Ba IOT~ uero­
Abl nOBb lweH~~ PaA flal1 l-10 11 H O~ CTOHKOCT l>1 npoeKTl-1 pyeMblxC61t1C peaIlI1JOBJH­
HbleHannaTljJopMe, TJK>I<eee OCHOBHble napauerps 1-1 $VHKl\YlOH nbHbleoeo­
6e H H oc l ~ . 

KnlOyeBble cnoaa: PdAl-1 a uYl O H H a ~ CTmi~OCTb . DARE65T. CTO~KO C Tb 

KHaKonneHHoH AOJ ,CTOHKOCTb KB03H I1KHOBeHYliOTl-1PI1CTOPHOro 3¢qleKTJ 

>KYPHAl1bl AO up~u. uTEXHOC<ll EPAn 
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PacTeeh LASERSOLDERING ANDPACKAGINGTECHNOLOGY 130 TEXHOJlOn-UI JlA3EPHO~ nA~ KH HKOpnVCHPOBAHHSI KOMnAHHH 
arlech [[ers advance eqUlprnen [or laser based waler level mountinq PaeTeeh 

<Ind soldering of nuccconpcnents as well as services lor ,ub,tratelwa[er KO Mn a H ~ 51 PacTech npeaneraet nepeaoeoe o60py/loBaHI1» AIl S! nasepu oro MOH' 
level bumping <Inu packaging The arude reVle'lSthe tecllOolcgical pnnciples raxa Ha ypoBHe nJHCTl1H 11 na~K II M~ K!!OKOMn HeHTOB, a TJlOKe cepB VoCHble 
implemented in PacTech's equipment. advanced pla(orms anu services 0 [ered YCIlym no 6aMm1Hr Ha ypoBHe nJ13cT'.1 I ~ /nOAI10)!(eK ~ Kopny ~poBaH~ IO . [l CTJ­

by thecom pany tse pacCMOT peH bI WXHOIlo r~ 4eCKne np\1HL1ll1liJl, peam,noBaHHble B06opYAoBa ­
Keywords: PacTech, wafel level lasel rnountnq. laser solderin .bumpinq, clean H ~~ PacTech, nepcneKnIBHbl€ nI1JH!lOpMl.II~1 yCJ1yr ~ , npeA/laraeMbleKOMnaH ~ eI1
 

100m KIlIO'leable (noaa: PacTech, l1a3epl lblfl MOH Td)I( Ha ypOBH€ nl1amlH, 1k13epHa51
 
nailKa. 6aMnlo1Hr, '1 1010 a51 KOMHaTa
 

S I<h esin C X e c VlH 

DragonFly 3D PRINTER IS AREVOLUTIONARY SOLUTIONFOR 134 3D-nPHHTEP DragonFly - PEBOJlIOL\HOHHOE PEWEHHE 
PRODUCTIONOF MULTI-LAYER PRINTED CIRCUITBOARDS AJISI H3roTOBJlEHHSI MHOroCJlO~HbIX nE4ATHbiX nJlAT 

The ar icleconsidersDragonFly 3Dprimer designed [orproduction o[ muiti-layer PaccMOTp H D- np~H Tep DragonFly, npeAHa3HaYeH HiJl ~ AI1~ ~ 3roTOBl1e HIo1 51 MHO­
primedcircuit boards It Isnoted that the emergence ortile punter hasopened rOCI1O ~HbI X nf!'laTHblXnnar.OTMe'leHO, '!TO nOHBl1eHl1e store npuure pa oTKpblno 
up numberof new opportunities [or prolOl\'pingandmanufacture orelearollic L1e l1b l~ pilAHOBblXBOJMO)f:HOOefiAnilnlJ010T 1n ~poBa Hll~ ~ n p o ~ 3 BOACTBJ ~ 3I1e ­

product s. nl1~ )neKTp OHHO~ TeXHI1 K ~ . 

Keywords: 3D printer, multi-layer printed circuit board,addl Ivetechnology	 KIlIO'leBble cnosa:3D-npllHTep, Horocllo~H a 51 ne'laTHa~ mara, allJ\l1mBHail 
TeXHOIlOn,l,. 

PRODUCTION TECHNOLOGIES npOlll3BOACTBEHHbiE r sxnonor un 

P.Grig ori ev, T Shimchuk, T Tsivin skaya n. ipVl r opbeB , T WVl MLf Y K, 1. L1,Vl BVlH CKa l1
 

ANALYSIS OF TECHNOLOGIES OF PCB HOLE DIRECT METALLIZATION 138 AHAJlH3 TEXHOJlOrH~ n p Sl M O~ METAJlJlH3AL\HHOTBEPCTH~
 

PARl l nE4ATHbiXnJlAT
 
Thearticleanalyzesshortcomingso[ the echnoloqyo[ printed circuit boardhole) 4ACTb 1 

metallizationusingchemical copperplating,which madeIt necessaryto search np0<1HJIl113HpOBJHbl HeAOCTaTK I1 reXHOllorl1Vo r eTan n H3aL1H ~ OT Bep CTI1~ Bnesar­
[orrtl ternativemethodso[metallization.Anoverview o[ themaintechnologies HbiXnnaraxCnpl1MeHeHl1eM XI1MI1'JeCKoro Je,I:(H€ H'IJ1 . tnenasun eHe06xOAI1 MbI 

o[direct metallization using palladium activa tor i, given. nmICK allbTepHafl1 BHblX MeTAOB MeTaJlmlJal\HlI n p ~lBe.ae H OOlOP OCHOBHblX
 
Keywords: prmted crcunboards,vias, direct metallization, pal ladium systems TeX HOn O n1~ npJ1 Mm1MeTallm1JaL1 ~H1 cnp~MeHe l ~eM nanna ~ BoraaKTI1 BaTOpa
 

KJ11O'leBble cnosa: n yaTHble nnaTbl, nepexoauueomepcn1J1, npJ1Mail
 
Ko6eJlbHMeTal1l1l1 lalj'li1 , nallna,a.leBbleCI1CTeMbl 
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S.Va ntsov, A. M edv edev, Zve Ma ung Ma un g 

HARDWAREMETHOD TO PREVENTHOLEDEFECTS INPRINTED 142 

CIRCUIT BOARDS 

lhearticlepropo es he methodand the devicethat implementingIt t prevent 
uefe<:tswhen drilling holesin printed circuit boards Axial force of the drill feed 
Is used in he device to determine Its current temperature and to stop the 
equipmentopera tionwhen thetemperatureexceedsacer tain amp edvalue 

Keywords: printedCIrcuit boards,hole defects,overheat Of the drill,01ill 
tempera ure control 

RELIABILITY AND TESTS 

P Greben shch ikov 

LONG-TERM STORAGE AND CONSERVATION OF ELECTRONIC 146 

COMPONENTS ATTESTPRIBORJSC 

Thearude discussestheproblemsarising[rorn tbelong-term storage ofelec ronic 
components It describessolutionsused byTESTPRIBOR )S( to keep electronic 
components inworking condition foralong ime 

Keywords: electronic components,dllTusl n. onda i n 

ECONOMY + BUSINESS 

M. Ma kushin, V M artyn ov 

CURRENTTRENDS INTHE DEVELOPMENT OF MICROELECTRONICS 150 
PART1 

The article considers the challenges faced by modern micr electronics the 
correlationbetween thedevelopmentof up-to-dateelectronicsand theslateof 
the global economy. thescalIng technologydoesnot meet the requrements of 
the further developmentof electronics, increasingIecomplexity. 

Keywords: scaling, Moore'slaw. Interne of lhinqs, EUV Iithogaphy 

DIGITAL ECONOMY 

D.Tu lpa 

PRODUCT AS A SERVICE INTHE ERA 160 
OF THE FOURTH INDUSTRIALREVOLUTION 

ThearticledesCli es the principlesof he 'prod ct as a service" businessmodel 
and thewaysof transition to thismodel i the current context. the problems 
of smart devices' creation. new approaches to the interac ion between the 
manufacturerandlhecustomer intheeraof economydiqitalizauon 

Keywords: productasaservice, fourthindustrial revolution,smart device, 
economydigitalization,Internet of things 

FOR THE ENGINEER 61 

C. BaHu.o B, A M e.o,Be.o,eB, 3Be MayHr MayHr
 

Ann APATH b l ~ cnOC06 nPEAOTBPAIll EHIo1 .R AE¢lEKTOBOT B EPCn1~
 

nE4ATHbiXnnsr
 
.QnHn p C1\OT BpalJ.le H~ ~ lle~eKTOB np~ cBepneHfl ~ oTBe pCT ~~ BneYJTHblXnna­

Taxnpennaraeto MeTOIl ~ peam13YiOlJ.le era YCTPO ~laBO , BKOTOpblXccesoe yc~ ·
 

m1en0AaY,I csepna y, cn onb lyeTC~ Ami onDelleneH ~~ ero TCKYU \e ~ TeMneparypbl
 
11 , Bcn'{4a npeBblweHllHeo HCXOlOpOro onycnlMoro 3Ha'leHHH, - OCTJHOBKH
 
pa60w o6opY AoBa H ll ~
 

KnlO'leBblecnoaa: neYJTHbie nnaru,Ae¢eKTbI O TBe p CH1~, neperpesceepna,
 
KOH Tponb reunepaIVPbl caenna
 

HAAE>KHOCTb ~ ~CnbITAH~SI 

n .lpe6eHLl\V1 I<o B
 

AOllrOBPEMEHHOE XPAHEHIo1E 101 KOHCEPBAIl Io1 .R 3K6
 

BAO «TECTnPl-160P»
 

Pacc OT peHbl np06neMbl. B03 H ~Ka lO lJ.l~ np ~ AOJlroepeMeHHoM xpaH eH~ H JJleK­

TPOH H O~ K MnOHeHTHO ~ 6albl (3K6) n ~caHbI pewe H~ H , np'1MeHHeMbie B
 
AO«TECTnPVl llOP)) AJIHcoxpaHeH,IH3KGBpa60yeM COCTO H Hll ~ BTey eH~ e AJl ~­


Tenb oro BpeMeH ~ .
 

I<J1 IO'leBble cnosa: )neKTpOllHaH XO MnOHeHTHJH 6<l3a,A fHjJ iJJ Y3~ H , OKIo1CJl e H ~ e
 

3KOHOM~KA + 6~3HEC 

M . M aKyw V1 H, B M apTblHoB 

COBPEMEHHbIETEHAEHIll-1 l-1 PA3Bl-1Tl-1 .R MIo1KP03Il EKTPOH l-1 KIo1 
YACTbl 
PacCM aTp ~ BalOTcH Sbl30Bbl. c KOTOPb I M ~ a anXflsaeTCS: cospe leHHHMHxp03nex­

Tpo H ~ x a: KOppenHljl1Hpa3Bv,n HcOBpeMeHHo ~ }neKT p OHI1 K ~ c COCTOHHf1eM Mll ­

POBO~ JKOHOMI1XV•. TeXHonorlo1H MacWTa6;lpoBaH,lH He oteesaer Tpe608<1HIo1HM
 
llanbHe~w ero pa3B ~ T lo1 5i 3neKTpOH'IXI1.YBeJ1 l1yeHHecnO)l(H (TVI VlC
 
KnlO'leBble CIlOBa: a cwTa6 11 poBaH ~ e , 3aKOHMypa. VlHTepHeT Bel!1e ~ , EUV­

n ~TO~ pa$ ~ H
 

~~$POBASl3KOHOM~KA 

.0. Tioru.na 
npOAYKT KAK YCIlYrA B3nOXY 

4ETBEPTO~ npOMbIWIlEHHO~ PEBOJIIOIll-1l-1 

BcraneOnvtCaH bl npVlHljVl nbl 6~ 3He c-MoA enH «npoIlYKT xaKyCllyra)) ,1 nvrv, ne­
pexoAaKJTO ~ MOAe VI BcOBpeMeHH blx ycnoBVlHx, np06neMb C03AaHI1H«yMHblXll 
YCT P O~CTB , HOBbie OD,XOD,bl KB 3 a~ MO/l e~CTB ~ 1O np0I13BOA,nenHc3aKa3YftKOM6 

,noxy Ui1<p OB;l3aljI1;l 3 KO HOM;lK ~ . 

KIlIO'leBble cnosa: npot1yKT KaKycnyra,YeTBepTaHnpOMl>IWneHHaH 
peBOnIOU;l51, yMHoeYCTPO~CTBO , lj;l$pOBV:3a lj;l ~ }KOHOM ;l X~1 . ~ HTepHeT Bel!\e~ 

~H>KEHEPY 
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