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M . M aku shin , V. M artynov M . MaKywVlH, B. MapTblHoB 
MASTERING EUV LITHOGRAPHYIN SERIAL PRODUCTION: 70 OCBOEHIo1E EUV-llIo1TOrPM>1011o1 BCEPIo1~HOM np0Io13BOACTBE: 

PROSPECTS AND PROBLEMS nEPCnEKTIo1Bbl101 np06llEMbl 
A number of large manufacturers started to use EUV lithography for mass EUV· l-I TO r p alJlH~ Ha4dlld Y. cnonb30BaT bC~ B ep vI ~ HOM npO l-l3BOAC TBe y p~A a 

production at 10/7 nm level I offers enhanced resolution, III re ,imple KpynHblxnpoms !lvHe e~ HaypOBH€ TOn OIlOn1 fl n o p ~AKa 10/7 HM. OHa npeA­
production process and fewer res n tions design rules. However with the naraer nOBbiweHHYIO pa3pewalOutYIO cnOC06HOCTb, aTaKJKeooneenpocronrex­
masering in massproduction new problemsarisein almost all aspectsof th is HOllon14ecKHii npoue« vI npa BHna I1 pOe KTl1 pOB a H I1~ c lvIeHblUHM Ijy,cnolvl orpa­
eclmology HI14eH ~1 ~ HonouepeOCBoe H~ BCepl1iiHOM np \ 3BOACTBe aHHoii TeXHOnOfY. 11 

Keywords: ExtremeUltra Violet (EUV), EUV masks, EUVresists. pattern OOHd pY >K H Ba IOTC~ HOBbienpooneMbl npaKn14eCK l-I [10BceM ecacnerrau. 
[crrnauon KnlO'leBble cnosa: np eAenbH a ~ Y<D-oonaCTb cneo pa (EUV),EUVwa6noH bI, 

EUV pe3l1CTbI. ¢OPIvIHpoBdHHep ~lCY H Ka 

5 Av a kov, V Pleb anovich , A. Lapko C Asal<Os, B. nfl e6aHOBW-l , A. flanl,o 
IMAGE GENERATORS FOR MASKLESS LITHOGRAPHY 80 rEHEPATOPbI101306PA)f(EHIo1~ AllSl 6E3MACKOBO~ lllo1TOrpA<!llo1lo1 

Multlpath laser imageqenentorsallow the piactical lmplemen auon of rnaskless MHoronY4eBbl na3epHble reueparopu 11306pa>KeH Hv1 n 0 3 Bon~ IOT H npdKTI1Ke 
lithography inmassproduction BHel1pmbBCepl1~ H Oe np0l-lJBOI\ IBO6eJMJCKOByIOI1HTOlpa(llIlIO 

Keywords: masklesslithography,0,35um designrule	 KnlO'leBble cnosa: 61'3 ,aC KOBa ~ mlTOrpa ep ~1H , TeXHonorw,ecKl1e 
HOpM!>1 0.35MKM 

D Potseluev Ll. n OL.1enyes 
WATER-PROOFCOATING: WHAT TO CONSIDER WHEN CHOOSING ONE 86 BllAr03Al1\Io1THOE nOKPbITIo1E: 4TO HE06XOAlo1MO Y4ECTb nplo1 
Ibe article highlights tile aspects 11a should be considered when choosing Bbl60PE 
water-proo coatings for printed-board assembly It providesespecially detailed PaccMoTpe Hbl JCneKl bl, «nopueHeooxoAHMO yYHlblBJrb np l-l B!>160pe snarosa­
analy,isof thefactorsthat IflnuencetI eformation0 coatingcost UlvlTHbiXnOKpblTHH ,QIl~ ne-arnux yJnoB. B4acTHom1, nOAPooHOnpOaHanl-l3H ­

Keywords: prin ed-boarda,sembly,water-proof coating,applicationme hod	 posauu¢aKTOpbl, Bl1l-1HIOUll-iCHd '~OP M l1 pOBdH l1e CT0l1MOCH1nOKpblH1H.
 
KnlO'leBble cnoaa: n€4al H i>' ~ y3en,Bllar03;]UII1THOenOKpbllHe, lvIeTOA
 
HaHeCeHl-IH
 

MICROMODULES AND MICROASSEMBLIES MlJ1KPOMogYJllJ1 lJ1 MlJ1KP06J10KlJ1 

A. Shcherb ina A. ll.(ep6 Vl Ha
 
DEVELOPMENT AND MANUFACTURE OFMICROASSEMBLIES BASED 90 PA3PA60TKA 1011o13roTOBllEHlo1EMlo1KPOC60POK HA
 

ON MULTILAYER CERAMICS MHOroCllO~HO~ KEPAMIo1KE 
TESTPRII:lORJSCmastered thetechnology o[ ,mgle-Iayer and multilayer ceramic BAO"TECTn p~ GOP" 0 BOellbi TeXHonOrY.H ~mOlOBn eH 11 H Of\H0C110 ~ Hb I X 11 .1110­

substraesfeatuflnghiqh therm Iconductivityandmechamcal strength, as well rocnoi'lHblxnO,QllO>KeKH3KepaMl-IKI1, «oropsexa paKTepvny lO r(~ BbiCOKI1M ren­
a) low herma l-expansioncoeflicien anddielectricloss Thear iclenescnbesall nonpoBoAHOCl blO 11 lvIe xaH H ~ ecKo~ nposuocruo. H~m l-lM 11 K03Q>qJ l1 l.\lleHroM 
exampleof developi 19amicroa ,emblypackagebasedonthesematerials rennosoropaCUmpeH:.1Hl-I A ~nne KT pI14ECK HM I1 nOTep~M H . BCTaTb paccMorpeH 

Keywords: mlCroasscrnbly,hightemperatureco -~red ceramics (HTCC), npuuep pa3pa60w 1Ko ~n yc d ,QIlHM ~ lK p Oc 6GpKII Ha OCHOBemlXMdTepHanoB 
thermal-expansion coe(ficien , dielectric d l s~ l pa Ionfactor.vias KnlO'IeBble cnoaa: MI1KPOc6opKa.BblCOKor€ meparypHaH KepilMHK (HTCC). 

KO:l'N l-Il\l1eHTrennoaoropaCWl1peHI1H. raHreHCyrna!1H 3ne KT p l1~eCK l-I X noreps, 
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M AN U FACTU RING TECHNOLOGIES 

M. Grigoriev, T Mil<hailova , T Myasoedova 
DEVELOPMENTOF ELECTROCHEMICAL CAPACITOR ELECTRODES 96 

BASED ON SILICON-CARBON STRUCTURES 
The ar ticle descnbes the method of formation of electrochemical capacitors 
electrodes based onsilicon-carbon ~ Ims bymeansorelectrochemical deposition 
o 0 qamc compoundsfromasolution 

Keywords:electrochemical capacitor, iorustot supercapacitor,capacitor 
electrode, silicon-carbonnlms,electrochemicaldeposition 

TEST AND MEASUREMENT 

N. Lemeshl<o, P.Struni n 
TIME DOMAIN SIMULATIONOF LINEARHALLSENSORSAND 104 

EXPERIMENTAL IDENTIFICATIONOFTHEIRMODELS PARAMETERS 
USING ROHDE &. SCHWARZ EQUIPMENT 

The ar ticle considers the Hall sensorsmodelsenabling simulate their dynamiC 
properties It proposesthe approach to Identify theparameters orsuch models. 
Tile exam Ie of experimental determination or une constant va lues of Hall 
sensorsmodels lJsingRohde&. Schwarz equiprn n isgiven. 

Keywords: oscilloscope,Yall sensor, rna hematical model 

MICROWAVE ELECTRONICS 

V. I<ochemasov, S Dinges , V. Shadsl< y 
MEDIUM AND HIGH POWER MICROWAVE SOLID-STATE SWITCHES 116 

Partl 
Thearticle reviewspower pin-diodeswitctles ofvarioustypes TheinfOi mation is 
providedonthefeaturesand haraeteristicsof thesedeVICes 

Keywords: msrowsve switch, pin-diode, insertionloss, is lation 
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M. rpVlropbes, 1. MVlXatliflOSa, T Mflcoe,Qosa 
PA3PA60TKA 3IlEKTPOt\OB 3IlEKTPOXl-1Ml-14ECKl-1X 
KOHt\EHCATOPOB HA OCHOBE KPEMHl-1Cl-yrIlEPOt\HbIX CTPYKTYP 
Brtarse paCCMOTpeHMeTOA¢OpWlpO BaH VI ~ 3neKTp0J:lOB3ne KT pOX vH~ Vl Yeml X 
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3JleKrpOXI1M VlyeCKOeOCalKJ1eHVle 

KOHTPOl1b ~ ~3MEPEH~SJ 
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KOMnAHl-1 l-1 ROHDE&'SCHWARZ 
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naH ~1H Rohde&.Schwarz 
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DIGITAL MANUFACTURING U~~POBOEnpO~3BOACTBO 

R Ro mas hko , V Ezh ov P. POMaW I<O, B. E>KOB 
HARTING DIGITALTECHNOLOGY FOR MODERN PRODUCTION: 132 L\WIJPOBbIE TEXH0110nU1 KOMnAHl-U1 HARTING 

WHEN ACUSTOMER BECOMES A PARTNER A11S1 COBPEMEHHOro np0l-13BOACTBA: 
As pa l of Industry 40 concept developmen progra m HARTLIGisIntroducing KOrAA 3AKA34l-1K CTAHOBl-1TCSI nAPTHEPOM 
new approaches and busines:> models enabling not nly increase productivity B paAKJ X nporpJMMbl pa3B I1H1 ~ KO H l1 e n l1l-1~l « Vl H AY CT P ~1 ~ 40» KO MnaH " 
and production efficiency, product quall t';. but also provide the ability to create HARTI NG GH e,l\ p ~ e T Ha CBO l1Xn pe,l\ n p ~HTl-1 ~ X HOBbie nO,QX0tlbl 11 0I1 3Hec-Moge­
cus tom solu tions Inashort ime. n11, n03GOn ~lO ul l1 e HeTOI1IJ KO nOBblom npo i 3B O):\ l-1 Ten IJHOCT bVI 3¢¢eKTI1 BH OCTb 
Keywords: Industry4.0.networking, industrial connectors.onlineconfigur ator. np0I4 3BO):\CT Bd, Ka'leCTGO np 0):\ Y K I1 l-1 ~ , HO~ 0 6eC ne4 ~ l b B03MO.:+:HOC Tb CO lAaH~ ~ 

HanConliqurator, customsolution,HARTINGCustomizedSolutions, MICA BcsarueCPO K ~ 3aKa3HIJIX C n e L l l1 a l1 ~ J ~p O ea H Hb I X p e w e Hf1 ~ . 

networks partner network KI1IO'leSble cnosa: « ~l Ii AY CT P I1 ~ 40",ceresoe B ml MOtle ~ CTB 'l e . 

npOM blWl1eH HblecoeA ~ H ~ re nl1 , o H n a ~ H - Ko H ¢~ry p a TO p , Han Configurator, 
cn e l1~ an~3 I1po B a H H o e peweHfle, HARTI NGCustomised SolunonsceTb 
napmepoa MICA.netwolks 

RELIABILITY AND VALIDATIO N HAAE>KHOCTb ~ ~CnbITAH~S1 

A. Herbi n A. re p6V1 H 
THE USE OF ACCELERATED METHODS FOR ASSESSING THE 136 l-1cn011b30BAHl-1E VCKOPEHHblX METOAOB Ol.\EHKl-1 nOKA3ATE11E~ 

RELIABILITY INDICATORS OF DOMESTIC ElECTRONIC COMPONENTS HAAE>KHOCTl-1l-1 3AE11l-1113K6 OTE4ECTBEHHOro np0l-13BOACTBA­
IS ONE OF THE WAYS TO INCREASE THEIR COMMERCIAL 0Al-1H l-1 3 nVW1 nOBbIWEHl-1S1l-1X KOMMEP4ECK0l1 

ATIRACTIVENESS nPl-1BJI EKATE11 bHOCTl-1 
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