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POWER ELECTRONICS

A.Eliantonio
OUR SOLUTIONS MEET THE HIGHEST RELIABILITY REQUIREMENTS

D.Titushkin, A.Surma, D.Nosov, |. Savin

HIGH-VOLTAGE THYRISTORS WITH SELF-PROTECTION ELEMENTS
WHEN OPERATING IN EMERGENCY STATES

The article reviews the method of local proton irradiation of the area of the main
control thyristor electrode. Irradiation is used to the formation of built-in self
protection elements against overvoltage in high-voltage semiconductor thyristors.
Keywords: power serniconductor thyristor, self-protection elements, safe
switching
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KOMMNMETEHTHOE MHEHME

H.TiopHeB
MATEPWANDI B SNEKTPOHWUKE AOJIKHBI PA3BUBATHCS
ONEPEXAIOWNMUTEMINAMUA

KOJIOHKA AEMAPTAMEHTA
PAAWOIJIEKTPOHHOW NMPOMbILLAEHHOCTU

HOBOCTHU

PEMOPTAX C NMPEANPUATUSA

HO. KoBaneBckunin
KOMMNIEKCHbIN NOAXOA K YCAYTAM UCNBITAHUA P3A U 3KB
BA3UT B MCTIBITATENLHLIV LIEHTP AQ «TECTNPUBOP»

NOPTPET ®UPMbI

M. Typbawkos
PA3BUTUE UHXUHWUPUHTOBbIX CEPBUCOB -
BAXHASA COCTABNSAIOWAS HALLEA CTPATETUM

CUNIOBAS SNTEKTPOHUKA

A.3NUNAHTOHWO
HALUW PELUEHWA OTBEYAKOT CAMbIM BbICOKUM TPEBOBAHUAM
NO HALAEXHOCTH

A.TutywkuH, A. Cypma, . Hocos, L. CasuH
BbICOKOBO/IbTHBIE TUPUCTOPBI C SNEMEHTAMW CAMO3AULNTBI
MPY PABOTE B ABAPUAHbIX PEXXVUMAX

PaccmarpiBaerca Metof NoKanbHoro NPOTORHOrD obnyyexme obnacTv
r0 YNPABAALIEro 3eKTpoga TUpncTopa. OBnyMeHNe NpuMeHseTcss 4ns GopMmn-
POBAHWUA B BLICOKOBONLTHLIX MOAYMPOBOAHMKOBLIX TUPUCTOPAX BCTPORHHbIX e
MEHTOB CAMO3ALLNTI OT NEPRHAMPAXEHHA

Kntouesble C10BA: CUNOBON NOJYNPOBOAHMKOBLIV THRNCTOD, NEMEHTE
Camo3alLwTL|, Besonackoe nepexsioverne

JCHOBHO-
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V.Ezhov

CoolMOS P7 MOSFET FAMILY: THE OPTIMAL SOLUTION FROM

INFINEON FOR A WIDE RANGE OF APPLICATIONS

The article presents an overview of new high-voltage Infineon CoolMQS P7

MOSFET family featuring an optimal combination of efficiency and price and
providing ease of use in circuits of different topologies.

Keywords: power MOSFET, CooIMOS P7. Infineon, drain-source on resistance

gate capacity, gate charge, soft switching topology, hard switching topology

A. Konopelchenko

FLEX POWER MODULES IS A NEW NAME AND TECHNOLOGY

ON THE RUSSIAN MARKET OF MODULAR DC/DC CONVERTERS

Flex Power Modules (Flex) products are widely used in telecom equipment, data

processing and storage systems (including supercomputers and cryptographic
equipment) and are in demand in the industrial and transport segments.

Keywords: analog and digital DC/DC converters, PIM-modules

AUTOMOTIVE ELECTRONICS

Y. Myakochin, M. Biryukov

CAR RADARS FOR 24- AND 77-GHz FREQUENCY BANDS

The article considers car radars for 24- and 77-GHz frequency bands from PKK

Milandr JSC integrated into advanced driver-assistance system (ADAS), which will
significantly reduce the number of accidents on Russian roads.

Keywords: ADAS, car racar software
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B.ExxoB

MOSFET CEMEMCTBA CoolMOS P7: ONTUMA/IbHOE PEWIEHUE OT
INFINEON 1151 LUIMPOKOTO CTIEKTPA MPU/IOXEHUIA

B cTatve npegcTasneH 0630p HOBOTO (EMEMCTBA BLICOKOBONLTHbLIX nonesbix MO
Tpan3ucTopos (MOSFET) CoolMOS P7 ot komnaxun [nfineon, koTopoe oTuYaer-
€8 ONTUMANLHLEIM COOTHOLRHWMEM 3DDEKTUBHOCTU W LieHb!, 0BeCNeYMBaeT npo-
CTOTY MPUMEHEHMS B CXEMAX C PA3TMHHEIMM TONONOTMAMM.

Kntouesbile cnosa: moiHun MOSFET, CooiMOS 7, infinean, conpotusnetne
OTKPLITOMO KaHana, eMKOCTD 3aTBOpA, 3apsf 3aTBOPa, TONOOMA T MATKMM
NEPEKITIOHEHHEM, TONONOMUA C KECTKUM NEPEKIONEHHEM

A. KoHonenb4eHKo

FLEX POWER MODULES - HOBOE MM# U TEXHOJIOTUW

HA POCCUACKOM PbiHKE MO/AY/IbHbIX DC/DC NMPEOBPA3OBATENEN
Mpoayktsi Flex Power Modules (Flex) Wvpoko NpUMEHSIOTCA B TENEKOMMYHIKE-
LMoHHOM 0BOpyAOBAHWM, 0BOPYAOBAHIM CBAIN, CUCTEMAX 0BpaboTKM W Xpake-
HUR farHbIX (BKIK0YAA CYNEPKOMMETERL! U KPUNTOrpadivyeckoe 060pyIoBaHHe),
MONLIYOTCH CIPOCOM B NPOMLILIABHHOM U TPAHCNOPTHOM CErMEHTAX.
KntoueBble cnosa: aHanorogsie n Ldposwie DC/DC npeobpasosareny, PIM
MORYAN

ABTOMOBW/IbHASA SNIEKTPOHUKA

KO. Mako4mH, M. buprokos

ABTOMOBWJIbHBIE PAJAPBI YACTOTHbBIX AWANA3OHOB 24 N 77 TTy
PacCMOTPEHL! aBTOMODUNLHLIE PAAAPEI YACTOTHLIX AMANA30H0B 24 v 77 [TU komM-
nakvin AO «[TKK MunaHap, MHTErpUPYEMBIE B MHTENNEKTYANBHYIO CHCTEMY NO-
MOUW BoAMTENI0 ADAS (Advanced Driver-Assistance Systems), MPUMEHEHHE KOTO-
POW NO3BOANT CYLLECTBEHHO COKPATHTE KONWUECTBO [ITT] Ha POCCHIMCKiX AOpOraX
Knioyesbie cnosa: cuctema ADAS, 38TOMOBUNBHEIA pagap, MporpaMMHoe
obecneyeHue



ELECTRONIC COMPONENTS

B.Morgan

DIGITALTEMPERATURE SENSORS WITH INTEGRATED EEPROM

MEMORY: FEATURES AND BENEFITS

Microchip's digital temperature serisors with integrated EEPROM memory provide

acclrate temperature measurement and allow you to record product usage data

throughout the product’s life cycle The article discusses the features and benefits
of this effective solution for a wide range of applications

Keywords: I'C digital temparature sensor, EEPROM memary, Microchip, non-

volatile register

M. Chervinsky

CREE POWER LEDs

The article reviews SC5 technology as well as the characteristics of XHP and

series high-power LEDS. Thanks to unique technologies of semiconductor material
production, Cree products feature high electrical characteristics and refiability.

Keywords: power, light output, reliability, GaN heterostructures, SiC substrate

DISPLAYS
V. Belyaev
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SNEKTPOHHAA KOMMNOHEHTHASA BA3A

6. MopraH

LLU®POBBIE JATYMKM TEMTIEPATYPbI CO BCTPOEHHOW
EEPROM-MTAMSATBIO: OCOBEHHOCTH W MPEUMYILECTBA

Lmbposbie aarymkn Temnepatypul o BCTpoexHon EEPROM-namaTsio oT
Microchip obecneuyBaloT TOYHOR M3MEPRHME TEMNEPATYPL:, @ TAKXKE NOIBONSIOT
PEruCTPUPOBATYL A3HHLIE 00 UCMONLI0BHUM NPOAYKTE Y 3BKA3MKA B TeyeHue
BCErO CpoKa KOl 3enns. B (Tathe paccMOTpeHl 0CCBEHHOCTH W MpenmyLLe-
CTE3 37070 SPPEKTUBHOTO DELIEHNS AR LWAPOKOTO CEKTPa NPUAOKEHUA
KntoueBble cnoBa: Lnpposoi AarHik TeMneparypsl ¢ MHTepdencom FC
EEPROM-riamsith, Microchip, 3HeproHe3asucuMuie peracrph

M. YepBUHCKMA

MOLLUHbIE CBETOANOAbI KOMNAHWI CREE

Paccmarpusaiorca TexHonorng SC5, XxapaKTepucTukin MOULHBIX (BETOANOR0B (e~
pui XHP ¢ |, BAArofaps YHAKansHLIM TEXHOAOTVSM NPOM3IBOACTBA NONYTIPOBOA-
HUKOBLIX MATEPUANIOR TIPOAYKUMS Cree OTAWYBETCH BLICOKUMM 3NEKTPHYECKMMM
XAPAKTEPUETHKAMU M HAALKHOLThIO

KnioyeBble CN0Ba: MOLLHOCTL, CBETOOTAAYA, HALEXHOCTL, TeTRpOCTPYKTYPSI
GaN, nognoxka SiC

CPEACTBA OTOBPAXEHUA UH®OPMALIUMK

B.Genses

SOLID STATE AND ORGANIC MICRO-LEDs - 102 TBEPAOTE/NbHbIE M OPTAHUYECKWME MWUKPOCBETOANOADI -

TECHNOLOGY, MARKET, PROSPECTS

The article considers various problems of the technalogy and the market of micro-

LEDs which are 20-50 pm solid-state light envitters. Micre-LED technology is
compared with ather types of display technology. In the coming years a S0-old
gain in micro-LED production volume is expected

Keywords: micro-LEDs, displays, organic LEDS

TEXHOAO0I KA, PbIHOK, MEPCMEKTUBDI

PacCMOTERHL! PA3ANYHLIE NPOONEMY) TEXHOMOT MW W DbIHKE MAKPOCBETOANCA0B —
TBEPAOTENLHLIX U3nydaTenen paimepom 20-50 Mkm. TexHOnOT#A MUKpOCBETO-
M008B CPABHUBAETCA C APYTMMN BAAAMI JUCNNEUHBIX TEXHONOTUA B Banxan-
ve rode oxuaaeTca S0-kpatHein pocT 00bEMa BLIMYCKE MUKPOCBETOAMOL0B
Knioyesble cnoBa: MukpOCBETOANOAL, ANCTIEN, OPTaHUHECKIE CBETOANOLL



ENGINEERING SOLUTIONS
N.Nagaev

KOHCTPYKTOPCKMUE PELLEHWA

H.Haraes

METAL-CERAMIC PACKAGES' DEVELOPMENT TRENDS 114 TEHAEHLIMW PA3BUTUA METANITOKEPAMUYECKMX KOPNYCOB

The article reviews main trends in the development of metal-ceramic packages.
Examples of metal-ceramic packages developed by ZPP JSC an the basis of these
trends are given.

Keywords: metal-ceramic package, modeling, miniaturization

CAD&CAE

M. Kakoulin, S.Redant, G.Thys, S.Verhaegen,
G. Franciscatto, B.Chehab, G. Pollissard, L. Berti

DAREGST RADIATION-HARDENED SPACE SoC DESIGN PLATFORM 122

DAREGST SoC design platform provides low power, high density VLSI as well
as high TID and SEL hardness. The article considers methods for improving the
radiation hardness of designed VLSIs implemented in the platform as well as its
main parametars and functional features.

Keywords: radiation hardness, DAREGST, TID hardness, SEL hardness

PALCMOTREHb! OCHOBHUIE TEHABHLIM PA3BMTA KOHCTPYKUMIA METannoKepamuye-
cKux koprycos (MKK). Mpugegens npumepst MKK, paspabarsisaemsix B AQ 311Ny
C YHETOM 3TUX TEHAEHUMA

KnioueBble CoBa: METarNOKEPAMUHECKI KOPNYC. MOLLNMPOBAHKE,
MUHUATIOPU3ALMA

CUCTEMbI MPOEKTUPOBAHWA

M. KarkoynnH, C. PeganT, . Tec, C. Bepxaeren,

I ®paHymckatto, b.Yexab, I'. Monnuccapd, /1. bepTtu
MAATOOPMA ANS MPOEKTUPOBAHUS PAMALMOHHO-CTOMKMX
CHK KOCMUYECKOTO NMPUMEHEHWS DAREGST

Mnarpopma 4ns npoexTupasanus CHK DAREGST obecnequnsaer HUIKO 3HEPro-
noTpebnerue, BLICOKYID NAGTHOCTS YNAKOBKM 3nemeHTos CHAC, a Taloke Bbico-
Ky CTOMKOCTL K HAKONNEHHOW J03€, BOIHMKHOBEHMIO TUPACTOPHOMO 3(exTa
1 BO3AEHCTBIN TAKETLIX JAPSKEHHBIX YaCTHL, B CTaThe paccMaTpUBAKITCS MeTo-
[bl MOBLILWEHWA PAAMALMONHON CTORKOCTH NpoekTrpyemeix ChIC, peanusosan-
HBIE Ha NNaTHOPME, 3 TAKKE ee OCHOBHbLIE NAPAMETPL! 1 DYHKLMOHANLHLIE 0CO-
BeHHOCTH

KntoyeBble cnoBa: pajialnonHas Cronkacts, DAREGST, cromkorTs

K HAaKONNEHHOM 038, CTOMKOCTL K BOIHUKHOBERWIC TMPUCTOPHOMD ddderTa



EQUIPMENT

U.Schmidt

PacTech LASER SOLDERING AND PACKAGING TECHNOLOGY

PacTech offers advanced equipment for laser based wafer level mounting

and soldering of microcomponents as well as services for substrate/wafer

level bumping and packaging. The article reviews the technolegical principles

implemented in PacTech's equipment, advanced platforms and services offered
by the company

Keywords: PacTech, wafer level laser mounting, laser soldering, bumping, clean

room

S.Khesin

DragonFly 3D PRINTER IS A REVOLUTIONARY SOLUTION FOR

PRODUCTION OF MULTI-LAYER PRINTED CIRCUIT BOARDS

The article considers DragonFly 3D printer designed for production of multi-layer

printed circuit boards. It Is noted that the emergence of the printer has opened

upa number of new opportunities for prototyping and manufacture of electronic
products.

Keywords: 3D printer, muiti-layer printed circuit board, additive technology

PRODUCTION TECHNOLOGIES

P.Grigoriev, T.Shimchuk, T. Tsivinskaya

ANALYSIS OF TECHNOLOGIES OF PCB HOLE DIRECT METALLIZATION
PART |

The article analyzes shortcomings of the technology of printed circuit board holes
metallization using chemical copper plating, which made it necessary to search
for alternative methods of metallization. An overview of the main technologies
of direct metallization using palladium activator is gi

Keywords: printed circuit boards, vias, direct metallization, palladium systems
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OBOPYAOBAHUE

Y. Wmnart

TEXHONIOT WS TA3EPHOW NAWKMW W KOPMYCUPOBAHWS KOMMAHUM
PacTech

Komnanua PacTech npegnaraet nepeaosoe 0bOpyAoBAHNS [NF NA3EPHOID MOH-
TAXA HA YPOBHE MAACTWH M MANKM MIAKPOKOMNOHEHTOB, 4 TAKXe CepBMCHLIE
yenyr 1o GAMNUHTY Ha YPOBHE NAACTYH/NOANOKEK M KOPNYCMPOBAHWIO. B (Ta-
The PACCMOTPEHL TEXHONOTMYECKHE MPMHUMNLI, peanu3osanHbie B obopynosa-
W PacTech, NepenekTUBHLIE NAThOpMLI W YCAYT I, NPEANAraeMbIe KOMNAHKENR.
Knio4eBble cnoBa: PACTECH, Na3EHLIA MOHTAX KA YPORKE NNACTUH, NA3epHas
NanKa, BAMMWH, YACTaR KOMHATA

C. XecuH

3D-NMPUHTEP DragonFly - PEBONFOLIMOHHOE PELLEHWE

QNS U3rOTOBNEHWUS MHOTOCTIONHBIX MEYATHbIX NAAT

Pacemotpen 3D-npuHTep DragonFly, NpeaHasHaYeHHbIA 1A U3rOTOBIEHNS MHO-
FOCAOWHLIX NEYaTHLIX AT, OTMEYEHO, YTO NOABNEHWE 3TOTD MPUHTEPE OTKPLINO
LENLIA Pt HOBBIX BOIMOXHOCTEN NS NPOTOTUNUPOBAHWS N NPON3BOACTEA W3ge-
T IEKTPOHHOM TEXHNKM.

Kntouesble cnoBa: 3D-NpuHTeER, MHOMOCIORHAS MEY4THAS NNatd, AANTUBHAA
TEXHONOTUS

NMPOU3BOACTBEHHbBIE TEXHOJ/IOMUK

[T.Mpuropses, T. Lnmuyk, T. LIMBHUHCKaaA

AHATIU3 TEXHOOT U NPAMOW METAIU3ALIMIA OTBEPCTUN
MEYATHbIX MNAT

YACTD 1

HDDAHJHMM]}OMHM HEAOCTATKIA TEXHONOTUIA METANINN3AUMN OTE(’p(Tﬁﬁ B ne4ar-
HBIX MNaTaX C NPUMEHEHUEM XUMUHECKOTrO MEHEHUA, CAeNndsiline H%?Oé)((),’.}MMb(M
NONCK dNLTEPHATUBHBIX METDAOR METANNM3ALUN ﬂpl~1ﬂe&€H O(‘.&Op OCHOBHLIX
TE.\'IiDﬂGI”Hﬁ ﬁpFIML'M METANN3aUAN C NPUMEHEHKEM NANNAWEBOrO aKTUBATOPA.
Kntouesble cnosa: MeuarHule noarsl, NepexoaHLe OTBEPCTHA, NpAMas
METANNN3dLnA, Nannafnesnle CUCTemMb
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S.vantsov, A. Medvedev, Zve Maung Maung

HARDWARE METHOD TO PREVENT HOLE DEFECTS IN PRINTED

CIRCUIT BOARDS

The article proposes the method and the device that implementing it o prevent

defects when drilling holes in printed circuit boards. Axial force of the dnll feed

IS used in the device to determine its current temperature and to stop the
equipment operation when the temperature exceeds a certain accepted value

Keywords: printed circuit boards, hole defects, overheat of the drill, drill

temperature control

RELIABILITY AND TESTS

P.Grebenshchikov

LONG-TERM STORAGE AND CONSERVATION OF ELECTRONIC

COMPONENTS AT TESTPRIBOR JSC

The article discusses the problems arising from the long-term storage of electronic

components. It describes solutions used by TESTPRIBOR JSC to keep electronic
components in warking condition for a long time

Keywords: electronic components, diffusion, oxidation

ECONOMY + BUSINESS

M. Makushin, V. Martynov

CURRENT TRENDS IN THE DEVELOPMENT OF MICROELECTRONICS

PART 1

The article considers the challenges faced by modern microelectronics: the

correlation between the development of up-to-date electronics and the state of

the global economy, the scaling technology does not meet the requirements of
the further development of electronics, increasing IC complexity.

Keywords: scaling, Moore's Law, Internet of Things, EUV lithography

DIGITAL ECONOMY

D.Tulpa

PRODUCT AS A SERVICE IN THE ERA

OF THE FOURTH INDUSTRIAL REVOLUTION

The article describes the principles of the “product as a service™ business model

and the ways of transition to this model in the current context, the problems

of smart devices' creation, new approaches to the interaction between the
manufacturer and the customer in the era of economy digitalization.

Keywords: product as a service, fourth industrial revolution, smart device,

economy digitalization, Internet of things
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C.BaHuos, A.MejBe/sies, 38e MayHr MayHr

ATIMAPATHBIW CMIOCOB NPEAOTBPALLEHNS AEQEKTOB OTBEPCTUM
NMEYATHbIX M/1AT

[ns npenotepaweHns AediekTos npu CBEpneHwi OTBEPCTUI B MeydTHbLIX Mna-
TaX NPEanaraeTcs MeTOA W peanuayoLies ero YCTPOUCTBO, B KOTOPLIX OCBBOR YCit-
NME NOAGHM CHEPNA UCTIONL3YETLA AN1A ONPEABNEHMA €70 TEKYLLEA Temneparypbl
W, B CNy4ae NPeBbILLeHIs 80 HEKOTOPOTo SONYCTUMOrD 3HAYEHWA, — OCTAHOBKA
pabotsl obopyACEaHMA

Knioyesbie €n0Ba: neyaTkLIe (aTbl, AeQexTL OTBEPCTN, Neperpes caepnd,
KOHTPONG TeMNEPATYPL CBEPA

HALEXHOCTb X1 UCTNbITAHUA

M. MpebeHuwnkos

AONTOBPEMEHHOE XPAHEHWE U KOHCEPBALLWA KB

B AO «TECTMPUBOP»

PaccmoTpentt Npobnembl, BOIHWKAKWME NPY JONTOBPEMEHHOM XPaHEHAW 3nek-
TPOHHOM KOMNOHeHTHOW Bassl (3KB) OnucaHbi peleHns, TIDUMEHSEMbE B
AQ «TECTTIPUBOP» ang coxpakeqns 3Kb 8 paboyem COCTOAHMM B TEYEHME Anu-
Te/IbHOrO BPEMeHu

Kntoyesble CoBa: 3NEKTPOHKAN KOMNOHERTHaR Dasa, AQhyana, OkmcneHue

3KOHOMMKA + BU3HEC

M. MakylwuH, B. MapTbiHOB

COBPEMEHHbIE TEHAEHL MU PA3BUTUA MUKPO3NEKTPOHUKA

HACTb 1

PACCMATPUBAIOTCS BLI30BYI, C KOTOPLIMK CTANKHUBAETCA COBPEMEHHAS MUKPO3NEX-
TPOHUKA: KOPPENALMA PAIBATIS COBPEMEHHON INEKTPOHNKA C COCTOAHMEM Mi-
DOBOM 3KOHOMMKY, TEXHONOTWS MACcLUTabUpOBaHMa He 0TBeYaeT TpeboBaHMsM
[dNGHEALIETD PAIBATIS INEKTPORUKY, YBENMYEHME CTIOXHOCTM YC.

Kntouesble cnoBa: maclrabuposanie, 3akoH Mypa, MuTepHer sewel, EUV-
anTorpadus

LUNPPOBASA SKOHOMMKA

O .Twonbna

NPOAYKT KAK YC/IVTA B 3MOXY

YETBEPTOW NPOMbILWLNEHHON PEBOJIOLIAM

B (TaToe OnncaHbl MpUHLKUNG BA3HEC-MONeNH «TIPOLYKT KaK yuyrar u nyTh ne-
PEXOAA K 3TOM MOAENN B COBPEMEHHBIX YCNOBUAX, NPOBAEMDI CO3AAHUA CYMHLIXY
VT_TDOHCTB, HOBbLIE NOOXOAL! K BB&MMU&E&ETBMK} NPOUIBOANTENA C 3aKa34MKOM B
INOXY LMQPOBUIALIMN FKOHOMMUKM.

Knio4esble cnosa: [TPOLYKT Kak yahyra, YETBepTdd NpoMbiLLneHHas
PEBOMIOLMS, YMHOE YCTPONCTRO, LiMdPOBM3ALIMA IKOHOMUKN, VIHTEPHET Bellei

WHXXEHEPY



