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CONTENT COAEPXAHME

M. Makushin, V. Martynov

MASTERING EUV LITHOGRAPHY IN SERIAL PRODUCTION:

PROSPECTS AND PROBLEMS

A number of large manufacturers started to use EUV lithography for mass

production at 10/7 nm level. It offers enhanced resolution, more simple

production process and fewer restrictions design rules. However with the

mastering in mass production new problems anse in almost all aspects of this
technology

Keywords: Extreme Ultra Violet (EUY), EUV masks, ELV resists. pattern

formation

S.Avakov, V. Plebanovich, A. Lapko

IMAGE GENERATORS FOR MASKLESS LITHOGRAPHY

Multipath laser image generators allow the practical implementation of maskless
lithography in mass production

Keywords: maskless lithography, 0,35 pm design rule

D.Potseluev

WATER-PROOF COATING: WHAT TO CONSIDER WHEN CHOOSING ONE

The article highlights the aspects that should be considered when choosing

water-proof coatings for printed-board assembly. It provides especially detailed
analysis of the factors that influence the formation of coating cost

Keywords: printed-board assembly, water-proof coating, application method

MICROMODULES AND MICROASSEMBLIES

A.Shcherbina

DEVELOPMENT AND MANUFACTURE OF MICROASSEMBLIES BASED

ON MULTILAYER CERAMICS

TESTPRIBOR JSC mastered the technalogy of single-layer and multilayer ceramic

substrates featuring high thermal conductivity and mechanical strength, as well

as low thermal-expansion coefficient and dielectric loss. The article describes an
example of developing a microassembly package based on these materials

Keywords: microassembly, high temperature co-fired ceramics (HTCO),

thermal-expansion coefficient, dielectric dissipation factor, vias
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M. MakywuHr, B. MapTbiHOB

OCBOEHME EUV-IUTOrPA®UMN B CEPUHOM NPOU3BOACTBE:
MEPCMEKTWUBbI U MPOBNEMDbI

EUV-IMTOrpadms Haddna uenonb3oBathcs B CEpMAHOM NPOM3BOACTEE ¥ pRja
KPYMHbIX NPOM3BOAMTENEN HA YPOBHE TONOAOT MY NopaAka 10/7 uM. OHa npeq-
naraer NosbiLeHHYIO PA3PeLLAIOLLYI0 CNOCOBHOCTY, & Takxe bosee MPoCTom Tex-
HONOMMHECKUI MPOLECC 1 NPABAAA NPOEKTUPOBAHMA C MEHLLLMM YMCIOM OFpa-
HU4eHWIA. Ho N0 Mepe OCBOEHIS B (CPUAHOM NPOUIBOACTBE AAHHOM TEXHONOMMM
0BHAPYXMBAIOTCA HOBLIE NPOBNEMLI NPAKTIYECKM 0 BCEM e ACTeKTam.
Kniouesble c10Ba: npezessian YO-06macts cnexrpa (EUV), EUV-wabnomy,
LUV-pesuncTul, hopMupoBaHite pucykka

C.ABakos, B.nebaHoBuMY, A. /lanko

TEHEPATOPbI U30BPAXEHWUI ANS GE3MACKOBOW TUTOTrPAGUN
MHOronyyeBLie Nasephbie reHepatopsl 306pKeHUA NOIBOASIOT Ha NpaKTUKe
BHEAPATL B CRPUIHOR MPONIBOACTBO HEIMACKOBYIO ANTOrPadmio

Kntouesble cnoBa: feamackoras IMTorpaging, TexHONOrnyeckne

HOPMUI 0,35 MKM

A.MNouenyes

B/TATO3ALMTHOE NOKPbITUE: YTO HEOBXOAUMO YYECTb MPU
BbIBOPE

PacCMOTpeHD! ACTeKThl, KOTOpLIe HEDBXOANMO YHUTHBATL NpW BLIGOPE BAAro3a-
LWMTHBIX NOKPLITWIA NS NEYATHLIX Y3/108. B Y3CTHOCTH, NOAPOGHO MPOdHaM3N-
POBAKbI PAKTOPLI, BAUSIOWME HA ODMUPOBAHKE CTOMMOCTI NOKPLITHS.
KntoueBble COBA: NeHATHLMA Y3€/, BAATO3ALMTHOR NOKPLITHE, METOR
HaHeceHus!

MUKPOMOAY/TIN N MUKPOBJIOKW

A. WlepbuHa

PA3PABOTKA U U3TOTOBNEHMUE MUKPOCBOPOK HA
MHOTOC/I0MHON KEPAMUKE

B AQ «TECTIIPUBOP» QCBOEH TEXHONOMMM WIOTOBNEHNS OJHOCTOMHLIX M MHO-
[OCAOMHbIX MOANOKEK W3 KEPAMMUKM, KOTOPWE XAPAKTEDU3YKITCA BEICOKMMA Ten-
NOMPOBOAHOCTLIO M MEXAHWYECKON NPOMHOCTLIO, HU3KMMMK KOIQhMLMEHTOM
TENNOBOTO PACUMPEHUA 1 AMINSKTPUHECKMMI NOTEPAMK. B CTaTbE PACCMOTpEH
MpUMEp paspatoTku KOpryCa 4N MAKPOCBODKM HA OCHOBE 3TWUX MATEPUANOB,
KntoueBble CAOBA: MUKPOCHODKA. BLICOKOTEMARPATYpHAS Kepamika (HTCC),
KOIQQULIMEHT TENAOBOTO PACIUMPEHNS, TAHIBHC YTAd AMINEKTPUUECKIX NOTEPD,
MEPEXO/IHLIE OTBEPCTUA

AVD Systems . 25 30n0TON Wap BK/ENKE IpoOMTeX3KCTO 41
CSTB 131 3N, r. Molikap-Ona 73 MTA-Ypan 102 "
JTAG Technologies 79 WuTerpan . 64-565 Panmorkomn 123
Keysight . 3 KET2M-OMO &3 Pypres-lunses 127
Mean Well 27 Knegep 7 cMmn 125,147
Microchip 29 TK «MACKOM» 145 TECTMPUBOP 94,95
obu (V-7 obnosxka MUKPOBOAHOBBIE CUCTEMEI y 17 IKLMOINEKTPOHUKA 1438
Rohde £ Schwarz BKIEAKA MHUPAT 141 Ansuc, HIML . 35
BuTan IneKTpoHKKC . 129 MoxoanT, Brrebok 101 JNeKoHa s
Byanpomaxcno 40 MoproH 33 INEKTPOHTEXDKEND 8r/1enKa
FAOGan MeuHUpMHr -5 o6 noXKa HTO . 5 INTEX. 1
[pynna komnasumn Ocrek  11-8 06noxKka, 89 Oarek-CMT BINENKE 3CTO . 99
Avnonb 9 MpuCT 31 SdipekTUBHOR NPOM3BOACTEO 53

4  3/IEKTPOHMKA HAYKA | TEXHOIOTHA | BU3HEC

N29 (00190) 2019




MANUFACTURING TECHNOLOGIES

M. Grigoriev, T. Mikhailova, T. Myasoedova

DEVELOPMENT OF ELECTROCHEMICAL CAPACITOR ELECTRODES

BASED ON SILICON-CARBON STRUCTURES

The article describes the method of formation of electrochemical capacitors

electrodes based on silicon-carbon films by means of electrochemical deposition
of organic compounds from a solution.

Keywords: electrochemical capacitor, iomistor, supercapacitor, capacitor

electrode, silicon-carbon films, electrochemical deposition

TEST AND MEASUREMENT

N.Lemeshko, P.Strunin

TIME DOMAIN SIMULATION OF LINEAR HALL SENSORS AND

EXPERIMENTAL IDENTIFICATION OF THEIR MODELS PARAMETERS

USING ROHDE & SCHWARZ EQUIPMENT

The article considers the Hall sensors models enabling simulate their dynamic

properties. It proposes the approach to identify the parameters of such models.

The example of experimental determination of time constant vaiues of Hall
senisors models using Rohde & Schwarz equipment is given.

Keywords: oscilloscope, Hall sensor, mathematical mode!

MICROWAVE ELECTRONICS

V.Kochemasov, S. Dinges, V. Shadsky

MEDIUM AND HIGH POWER MICROWAVE SOLID-STATE SWITCHES

Part2

The article reviews power pin-diode switches of various types The information is
provided on the features and characteristics of these devices

Keywords: microwave switch, pin-diode, insertion loss, isolation
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NMPOU3BOACTBEHHDbIE TEXHONOIMn

M.Tpuropoes, T. Muxannosa, T. Macoegosa

PA3PABOTKA 3/IEKTPOI0B INEKTPOXUMUYECKUX
KOHAEHCATOPOB HA OCHOBE KPEMHWA-YTJIEPOLHbIX CTPYKTYP

B CraTbe paccmoTpeH MeTof HOpMUPOBAHIUS INEKTPOANB 3NEKTPOXMMU4ECKMX
KOHAEHCATOPOB HA OCHOBE KPEMHWA-YIICPOAHLIX MNEHOK NMYTEM 31eKTDOXMMI-
YECKOr0 OCAXAEHNA 13 PACTBOPA OPraHN4eCKiX COBANHEHNA.

Kntoyesble CN0BA: 3/1EKTPOXMIMNYECKIA KORLEHCATOD, MOHACTOP,
CYNePKQHABHCATOP, INEKTPO/ KOHACHCATOPA, KPEMHUI-YINIEPOAHGIE ABHKH,
INEKTPOXMUMUHECKOR OCAXAeHNE

KOHTPOJIb U UBMEPEHUA

H. Temewko, M. CTpyHMH

MOAENUPOBAHME NUHEMHbIX JATYUKOB XO/I/IA BO BPEMEHHOW
OBJIACTU W IKCNEPUMEHTANBHAA UAEHTUOUKALUA
MAPAMETPOB UX MOJE/ENA C UCMOJIb3OBAHMEM OBOPYOBAHUSA
KOMNAHWN ROHDE& SCHWARZ

PACCMOTPEHLI MOAENH faT4ikos Xonna ([X), No3BoAMioWMe MOAENMPOBATL WX
[MHaMUYecKue CRonCTea. Mpeanoxen NOMXOL K WAEHTU(DUKALMK NapameTpos
TaKux MoAenent. TIpUBEAEH NPUMED IKCNEPUMEHTANLHOIO ONPEfEneHns 3Haue-
HI#A MOCTOAHHLIX BPEMEHK MOARAER [IX € MCNONL30BARMEN 0GOPYHOBAHMS KOM-
naxuv Rohdeg Schwarz

Kniouesble cnoBa: OCLMANOTPad), AaTHNK XOMid, MATEMATHHRCKAR MOZETDb

CBY-2NEKTPOHUKA

B. Kouemacos, C. AunHrec, B. lLlaackum

TBEPAOTE/IbHBIE CBY-MEPEKNIOYATENW CPEAHEN

1 BONbLWON MOLLHOCTH

HacTs 2

PaccMoTpeHsl MOLLHBLIE PIT-AMOAHBIE NEDEKJIICHATENW Pa3NMHLIX TUMOB, BbINy-
Ckaemble psAomM npousoarTened. NpuseaeHa nHpopMaums 06 0coberHOCTAX W
XAPAKTEPUCTUKAX SAHHLIX YCTPOWCTB

Kntouesbie cnosa: CBU-neper/iiotatess, pin-uof, BROCUMLI NOTEPY,
pazssika
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CONTENT COAEPXAHMUE

DIGITAL MANUFACTURING
R.Romashko, V. Ezhov

HARTING DIGITAL TECHNOLOGY FOR MODERN PRODUCTION: 132 LIU®POBbIE TEXHONOTUN KOMMNAHUWN HARTING
WHEN A CUSTOMER BECOMES A PARTNER NS COBPEMEHHOIO NPOU3BOACTBA:
As part of Industry 4.0 concept development program HARTING is introducing KOTrAlA 3AKA34UK CTAHOBUTCS NAPTHEPOM
new approaches and business models enabling not only increase productivity B pamkax mporpaMmul pazBuTUS KoHLenumw «MAugycrpus 400 KoMnaxus
and production efficiency, product quality, but also provide the ability to create HARTING BHEZpSET Ha CBOMX NDEANPUSTMAX HOBLIE MOAXOAL ¥ GuaHeC-Moge:
custom selutions in a short time. 11, NO3BONAIOLLME He TOALKO NOBLICUTL MPOU3BOANTENLHOCTL 1 ADYRKTHBHOCT:
Keywords: Industry 4.0, networking, industrial connectors, online configurator, MPOM3BOACTBA, KAHECTBO NPOAYKLMAN, HO W 0BECNEUNTH BOIMOXHOCTL COIAARMA
Han Configurator, custom solution, HARTING Customized Solutions, MICA. B OKATLI® CPOKM 3AKA3HLIX CTIELMENN3NPOBAHHBIX PELLIEHNI.
networks partner netwaork KntoyeBble cnoBa: «v|Haycipia 4.0v, (2180 RIAMMOALNCTENE,
NPOMBILINEHHbIE COBAMHUTENN, OHNNH-koHdurypaTop, Han Configurator,
CneuwanuavpoBanHoe pewerue, HARTING Customised Solutions, cets
naprHepos MICA.networks
RELIABILITY AND VALIDATION HAOEXHOCTb U UCINbITAHUS
A.Herbin A.TepbuH
THE USE OF ACCELERATED METHODS FOR ASSESSING THE 136 MCMOJ/Ib30BAHMWE YCKOPEHHBIX METOZ0B OLEEHKMU MOKA3ATENEN
RELIABILITY INDICATORS OF DOMESTIC ELECTRONIC COMPONENTS HAQEXHOCTW U3AENNIA 3KB OTEYECTBEHHOTO NPOU3BOACTBA -
1S ONE OF THE WAYS TO INCREASE THEIR COMMERCIAL OfWMH 13 NYTEA NOBbIWEHWUA X KOMMEPYECKOW
ATTRACTIVENESS MPUBNEKATENBHOCTU
MNIRIP FGUP developed the standard "Electronic components. A typical Bo QYT «MHUNPAT paspabotan (TaHZapT «SNeKTPOHHAA KOMNOHEHTHAA Ba:
methodology for accelerated reliability tests” which requlates the procedure and 33, TUNOBAA METOAMKA YCKOPEHHLIX MCMILITAHWA HA HALKHOCTSY, KOTOPLIA pe:
rules for accelerated reliability tests of electronic components at the development TAAMEHTUPYET NOPSACK W Npasuna NPOBEAEHMS YCKOPEHHLIX MCMLITAHUA HA Ha-
and production stages. AEXHOCT u3aenui KB Ha 3tane ux pa3paboTki v Npon3BoALTEd
Keywords: demestic electronic components, reliability indicator, refiability tests Kntouesble cnoBa: SKb 0Te4eCTBeHHOI TPOKIBOACTRA, MOKAATEN,
HAfIEXHOCTW, MCTILITAHNA HA DE30TKAIHOCTH
E. Fyodorov E. ®épopos
SHIELDED AND ANECHOIC CHAMBERS FOR CONFIDENTIAL 142 3KPAHWPOBAHHbIE 1 BE33XOBbIE KAMEPbI /16 3ALLUTDI
INFORMATION PROTECTION AND EMC TESTING KOHOWAEHUMANBHON UHOOPMALIM U NPOBEAEHMS
MASKOM group of companies offers shielded and anechoic chambers for UCMbITAHNIA HA SMC
creating secure rooms and EMC testing, as well as measuring instruments Tpynna komnasui «MACKOM>» nmpejinaraet kpaHupoBaHHLie U Ge3aX0Bbie Ka-
(including military ones) and specialized test contral software. The article Mepbl 1A CO3A3HNA 3AWNALBHHBIX OMELLEHHI W NPOBEAEHMA NCTILITAHWA Ha
discusses the features of these solutions. IMC, CpeACTBA MIMEPEHWH (B TOM YACAE BOBHHOTO HA3HA4EHNSA) M CTRLMANMIN-
Keywords: shielded and anechoic chambers, EMC tests, measuring distance, posaHHoe MO 478 ypasnexus uMn. B (TaThe paccMOTpeHb 0cobeHHOCTH 3THX
radar absorbing materials, shielded cabinets petlieHui. .
KntoueBbie CNOBA: 3iPaHAPOBAHHLIE 1t DR3KOALIE KAMEDL], NCTLTAHMS
Ha IMC, MIMEPUTENLHOE PACCTOSHME, PAAMONOIMOLAIOLNE MATEPHANL,
3KPAHUPOBAHHBIE LWKADLI
FOR ENGINEERS MHXXEHEPY
85,103, 114
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