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TEST AND MEASUREMENT

A.Krivov, E.Smirnova, K. Bondin, P. Nikolaev

THE NEED FOR INTERLABORATORY COMPARISONS IN MODERN
METROLOGY

In the practice of metrological supgort of electronic production a technology to

achieve and maintain the required accuracy of industrial measurements such as in-

terlaboratory comparison tests (ICT) is becoming increasingly important. The article
discusses the implementation of the requirements of existing standards in the part
related to ICT and provides a brief information about the Dipol's ICT pilet project on
results of verification and calibration of electrical measuring instruments

Keywords: industrial measurements, metrological support, verification, calibration,

interlaboratory comparison tests

B.Derat, C.Rowell, A.Tankielun, S. Schmitz

SOFTWARE AND HARDWARE NEAR-FIELD TRANSFORMATIONS FOR

5G OVER-THE-AIR TESTING

The article considers software and hardware nearfield transformations that can be

used for over-the-air measurement of 5G communication system characteristics. The
advantages of various transformation methods are nioted.

Keywords: 5C cammunication systems, software and hardware near-field

transformations, antenna
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KOMMETEHLIUA

HOBOCTHU
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B. ExxoB, H. Enuncees, KO. KoBanescknn, B. Mennuues
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KOHTPO/Ib K USMEPEHWA

A.Kpunsos, E.CmupHoBa, K. boHAnH, M. H1ikonaes
HEOBXOAMOCTb MEX/ABOPATOPHbIX CIMYEHNIA

B COBPEMEHHOI METPOIOT N

B NpakTUKe METPONOTMUECKOrD OOECNeHeHMA JNEKTPOHHEIX NPOV3BOACTE BCe 6oML-
Lee 3HaxeHue NpuobpeTaeT Takan TEXHONOT S AOCTUXEHHS W MORABDXAHUA Tpebye-
MOV TOYHOCTH NPOMBILABHHLIX MIMEDEHIN, KaK MEXNABOPATOPHbIE COABHUTENbHbE
UEnbITaHua (MCH). B CTaTbe PACCMOTPEHb BONPOCH Peanviaumy TpeboBaruR fei-
CTBYIOLLMX CTAHAAPTOB B YACTH, OTHOCALLEACH K MCH, v NpMBRAEHL KpaTkie CBefe-
HIS 0 TAOTHOM npoekTe 1o MCH pesynbTaros kanubpoBKw i NOBEPKM INEKTPOM3ME-
PUTENBHLIX NPUBOPOB, BLINOAHERHOM KOMNaKKeR «/Iunon.

KnioueBbie CNOBA: NPOMBILNCHHBIE WIMEDRHIS, METPONOTMMECKOE OBECTIEYEHHUE,
MOBEPKA, KANNDPOBKA, MEXNAOOPATOPHEIE CPABHUTENBHBIE MCNLITAHIA

b.[epart, K.Poyann, A.-TarkentoH, C. tmMuTy
NMPOTPAMMHBIE U AMMAPATHbIE MPEOEPA3OBAHWUS B/IVOKHETO
Nnong B COOTBETCTBMU C TPEBOBAHUAMMU K U3MEPEHUAM

B CBOBOAHOM MPOCTPAHCTBE CUCTEM CBSI3U 5C

PaCCMOTPEHb! TIPOTPAMMHBIE W anmapaTHbie NpeolpasoBankd BAKHETO Nond, ko-
TOPLIE MOXHO WCTIONb30BATL ANA M3MEDEHMS B CBOBOAHOM NPOCTPAHCTBE XapakTe-
PUCTUK cicTem CBA3M SC. OTMEYEHS! TIDRUMYLLECTBA PA3ANHHLIX METO,!J,:;B npeobpa-
I0BAHNA.

Knioyesbie cnosa: cucremsl cesin 50, nporpamMmHLIe M annaparHsie
Npeobpal0BaHus BANXHEND NONS, 3HTEHH
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A.Shostak, D.Kondrashov, E. Suthau, M. Kreitlow

ARE THERE ANY OSCILLOSCOPES FOR ELECTROMAGNETIC FIELD?

The article considers the use of LSPrabe 12 field sensor from LUMILOOP GmbH for

measuring the pulsed electromagnetic field strength It is noted that LSProbe 12

is a kind of woscilloscopes for the electromagnetic fieli. It measures the amplitude of

high-intensity fields and records their values in time domain, which are displayed by
virtue of the comparion software,

Keywords: electromagnetic field strength sensor, pulse generator,

electronic equipment

A. Krylov

EXPERIMENTAL VERIFICATION OF METHODS FOR MEASURING

PARAMETERS OF COAXIAL-WAVEGUIDE COMPONENTS WITH A

SHAPED CROSS-SECTION

The article presents the results of experimental verification of methods for measuring

parameters of coaxial-wavequide companents with a shaped cross-section. It consi-
ders the approaches to estimating the measurement results uncertainty

Keywords: wavequide, calibration measure, measurement result uncertainty

INTERNET OF THINGS

X.Bignalet

ENSURING SECURITY WHEN CONNECTING INDUSTRIAL EMBEDDED

SYSTEMS TO CLOUD SERVICES

The introduction of Industry 4.0 infrastructure and remote manufactunng and control

concept Is associated with the risk of unwanted access to very expensive assets The

article discusses the ways to ensure protection against potential threats to Internet of
Things networks using Microchip’s integrated solution.

Keywords: industry 4 0, Internet of Things, cloud service, unauthorized access,

secure element, authentication, private key, encryption coprocessor
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A.lWocTak, . Kongpawos, 3.Cytay, M. Kpentnoy

BbIBAKOT 1K OCUUNNOTPA®DI ANIA INEKTPOMATHUTHOTO NOASA?
PaccMoTpeHo puMeHenne gaminka nofa LSProbe 1.2 xomnadui LUMILOOP GmbH
ANS IMEPEHUS HANDSKEHHOCTY UMIYNLCHEX INEKTPOMATHUTHEX noned. OTME4EHD,
4710 LSProbe 1.2 - 310 (80ero poga socumnnorpa» AN 3nexTpoMarHnTHOM MO, OH
V3MEPAET AMNANTYALI MOMSN BLICOKON HAMPAXEHHOLTY WU PErUCTPIDYET X 3HA4EHUA
80 BPEMEHHOR OBNACTH, KOTOpWE 0TOBPAXAKTCA GRArOAARs CONYTCTBYIDWEMY Npo-
IPaMMHOMY DBECTEYEHMIO,

KntoueBbie CNOBA: [aTHiK HAIPSKEHHROTTI HEKTRAYBCKOTD NOAA, TeHBpaTop
UMMYILEOB, PAANOINEKTPOKKAS dnnapaTypad

A.Kpbinos

JKCMEPUMEHTAJIbHAS MPOBEPKA METOA0B U3MEPEHWA
NAPAMETPOB KOAKCUAJIbHO-BOTHOBOAHbIX Y3/10B

C NMOTEPEYHbIM CEYEHUEM C/IOXHON GOPMbI

MPEACTABARHLI PE3YNLTATE 3KCNEDUMEHTANLHOR NPOBEPKM METOAOB M3MEPEKKI Na-
PaMETPOB KOAKCMENLHO-BONHOBOAHBIX YN0 € MOMEPEYHLIM CEUEHMEM CIOKHON
hopMul. Kpame Toro, paccMaTpUBaiaTes MoAXOAL K OUEHKE HEOTIPERENEHHOCTH NOMY-
YEHHBIX PEIYNLTATOR NIMEPeHIM.

Kniouesble cA0Ba: BOMHOROZ, KATMOPOS0HHAS MEDR, HEOMPEABNEHHOLTL
peynLTaTd NIMEPEHIs

MHTEPHET BELLEWA

Kc. BruHbane

OBECIMEYEHMWE BE30MACHOCTU KOMMYHUKALUIA
NMPOMbILUAEHHbBIX BCTPAMBAEMbIX CUCTEM C OBAAYHBIMU
CEPBUCAMU

BHenipeHue RHAPACTPYKTYPL! CAHLYCTPIY 4 0% 1 KOHLENUMK YAANEHHOTO NPOK3RoS-
CTB 11 YMPBNEHNS CBA33HO € PUCKAMM HECAHKLIMOHWPOBAHHOMO AOCTYNA K BECHMA
[AOPOTDCTOSLLUMM PECYPCam NPEANDISTIAR. B CTATbE PRCCMOTPERE MyTH cheCraseHns
JAUNATEE OT NOTEHUMANBHLIX YrPO3 CETeR VHTEPHETA BEWWEI C KCNONb30BAHMEM KOM-
MNEKCHOTO PeLwieria komnari Microchip

Kniouesble cnosa: «Vrayctpus 4.0v, UHTEpHET Belliel, 0DNd4HXA Cepauc,
HECAHKUMOHUDOBAHHLA AOCTYT, NEMEHT 33WLMTL, WIEHTUDUKALMS, CEKPETHLIN
Knrou, conpoueccop wwhposaHus
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ELECTRONIC CQMPONENTS

J.Stevenson, O. M.Aziz

PULSE ELECTRONICS: ELECTROMAGNETIC COMPONENTS FOR
DEMANDING APPLICATIONS

CIRCUITRY

S. Peskova

TO KILL THE USB KILLER

The article offers an effective multdayer security sofution that could be used by deve-
lopers of USB interface mobile equipment ta prevent malicious USB attacks.

Keywords: LSB drive, LUSB attack, protection, security

A.Voronin

CHANNEL STRUCTURE FOR READOUT ELECTRONICS

OF SILICON DETECTORS

Multichannaling is one of the features of readout electronics (RE) of instrumentation

for experiments in the field of high-energy physics and other classes of devices based

on silicon systems for fonizing radiation detection. The article discusses the main

structural solutions for RE and the factors influencing the choice of the structural
scheme for multichannel detection system

Keywords: readout electronics, silicon detector, serial channel, seriat-parallel

channel, calibration channel, external trigger channel, self-triggering channe!

MICROWAVE ELECTRONICS

V.Repin, I.Mukhin, M. Drozdetsky, G.Alekseev

BROADBAND MICROWAVE BRIDGED ATTENUATOR

The article presents the original structure of microwave attenuator manufactured

using CMOS SOI technalogy. The feature of this structure is the possibility of conti-

nuous adjustment of attenuation by means of use of field-effect transistors as variable

impedances. The effective attenuation frequency range of the attenuator is 1-12 GHz

with an attenuation coefficient of at least 32 dB. In a narrower frequency band the at-
tenuation coefficient exceeds 50 d8.

Keywords: differential attenuator, continuous attenuation,

Wheatstone bridge, MOSFET
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SNEKTPOHHASI KOMMOHEHTHAS BA3A

. CtmBeHcoH, O. M. A3u13

PULSE ELECTRONICS: 3EKTPOMATHUTHBIE KOMMOHEHTbI AN5
OTBETCTBEHHbBIX MPUMEHEHW I

CXEMOTEXHUKA

C.MeckoBa

YBUTb USB-KU/TNEPA

Mpeanaraercs 3PHeKTMBROR PeLLEHIe MHOrOYPOBHEBOW JALUNTEI, KOTOPO MOTYT UC-
Monb3oBarL paspaboTsmkn MoBUALHO 0BopyADBaHUA ¢ USB-rHTepdeicom Ha Bop-
Ty 408 NPEAOTEPAUEHNS BPEOHOCHLIK USB-atak.

Kmioyesble cnosa: LSB-Hakonurenn, USB-ataka, 2aumra, GeaonacHocTL

A.BOpPOHUH

CTPYKTYPA KAHAJIOB NSl CYUTHIBAIOLLEN INEKTPOHUKM
KPEMHUEBbIX JETEKTOPOB

Ofa U3 OCOBEHHOCTEN CUMTLIBAIOLLER NeKTPOKUKK (C2) annapatypil Ana Ixcnepu-
MEHTOB B OBAACTY (M3NKH BHICOKWX SHEPTHIN U APYTIX KNACCOB NpMBOpOB, MCnony-
WIOWEH KPEMHINEBHS CHTTEMb! AETEKTMPOBAHMA MOHMBMDYIOLINX M3RYHEHIA, = MHO-
TOKAHAMLHOCTL. B CTaTbe PactMOTPEHt OCHOBHLE CTPYKTYpHUE peliexns ans O3
W (I2KTOPbI, BAUAKOWME HA BLIGOP CTPYKTYPHOW CXEMbl MHOMOK3HANLHOW AETEKTH-
PYHOLLEA CUCTEMI

Knioyesble CoBa: (YHTHRAIOWAS BKTPOHNKS, KPEMHUEBKIA RTEKTOP,
MochefioBaTenbHl Kakan, NOCIEN0BATENLHO-MAPANTENbHbIA KaHEN,
KAMABPOBOUHBIA K3HAN, KaHan C BHEWHM TPUITRpOM,

KaHan ¢ CAMOTPHITHPOBAHMEM

CBY-3JIEKTPOHUKA

B.PenuH, V. MyxuH, M. Ipo3aeuikui, [ AnexkceeB
LIKPOKOMONOCHBIA CBY-ATTEHIOATOP, BbINOHEHHbIN MO
MOCTOBOW CTPYKTYPE

lpencrasnesa opurnHansHas CTpyxTypa CBU-aTTeHI0ATOpd, MITOTOBNEHHOTO No
KMOIM KHIt-TexHonorn. OcoberHocTs JaHHOR CTPYKTYPLI - BOIMOXHOCTL Henpe-
PLEHOR Peryauposku OCnaGnenns Grarojaps WUCNONL3OBAHMID B KAYeCTBe Nepe-
MEHHBIX MMNEAZHCOB CONMPOTMBAEHMA KAHANA MOAEBLX THAHIMCTOPOB. YaCTOTHLIN
Ananaon 3ddexTusroro ocnabnenus arrenioaropa =12 My npw xodduume-
Te ocnabnedus He medee 32 fb, B GoNee y3xoit MONDCe YacTor ocnabnexue npesul-
(waer 50 ab.

Kntouesbie CnoBa: AndipepeHuvanthiii drTeH0d10p, HenpepLiaHoe ochabnerie,
MocT YutcTara, MOTT-Tparancrop
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POWER ELECTRONICS

O. Pchelnikova-Grotova, A. lvanov, V. Latypov

SUN TRACKING DEVICE IN PHOTOVOLTAIC POWER STATIONS

The article rates the advantages of incorparating a sun tracking system into the solar

power station (SPS). it considers the control modes for cloudy and sunny weather, ba-

sic data for the tracking system algorithm, the configuration of rotation mechanism,

the controller circuit and its links to SPS units and program section to solve ane of the
tasks of SPS unit control.

Keywords: solar power station, sun tracking system, retation mechanism,

conitrol unit, controller

E.Rabinovich

TDK-Lambda GXE SERIES POWER SUPPLIES:

CONTROLLED POWER IN INDUSTRIAL FORM FACTOR

TOK-Lambda introduced the new series of power supplies with & wide range of fun-

ctions and control modes. The article discusses the design [gatures, operating modes,
communication capabilities and application fields of new devices.

Keywords: TDK-Lambda, power supply, industnal version, GXE serjes

MICROMODULES AND MICROASSEMBLIES

M. Shkopkin, Yu. Myakochin, S. Devlikanova

MINIATURIZATION OF EQUIPMENT THROUGH THE USE

OF SPECIALIZED MICROASSEMBLIES BASED ON DOMESTIC ICs

The article considers Flip-Chip and RDL (redistribution layer) technologies which PKK

Milandr has successfully applied in its own designs. These approaches enable to re-

duce significantly the size of end equipment. The use of Flip-Chip and RDL techino-

logies most often does not require redesigning of chips and therefore microassemblies
use proved and verified 1Cs.

Keywords: Flip-Chip and redistribution layer technalogies, microassemblies
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COAEPXXAHUE

CU/TOBASA INIEKTPOHUKA

O. MuensHuKoBa-fpotosa, A. MesaHos, B./1atbinos
YCTPOWCTBO C/TEXEHWSA 3A CONHLEM B ®OTO3/IEKTPUYECKUX
SHEPTETUYECKWX YCTAHOBKAX

JlaHa OUEHKa NPEUMYLLECTE BIOYEHUS CHCTEMB! CnexeHna 3a COnHLemM B C0Tas
COMHEXHOM IHEpreTueckol ycranonkm (C3Y) Onucakul peXuMbl yNpasnerus aas
0OM4HON W CONHEYHOR MOTOALI, NPUBEGEHE UCXOAHLIE AAHHBIR ANA aNTOPUTMA CU-
CTeMLI CNeXeHA, COCTAB MeXaHWIMa MOBOPOTA, CXEMA KOHTDONNEDA W €10 (B3N
carperatamn C3Y, a Takxe parMeHT MPOrpammul, PELARLIUA OIHY W3 3343y ynpas-
NeHw arperatasy Y

Kntouesble C0BA: CONMHEHAR IHEPTETHHECKAA YCTAHDBKA, CUCTEMA CREXEHHA 3d
COMHLEM, MEX3HUIM TIOBOPOTA, DNOK YNPaBARHNA, KOHTPOANED

E. PabuHoBMY

NCTOYHWKW MUTAHWA TDK-Lambda CEPWW GXE:

YNPAB/ISEMAS MOLWHOCTb B NPOMbILWAEHHOM KOHCTPYKTUBE
Komnarus TDK-Lambda npencTasuna HOsyio CEPII0 MCTOHHWKOB MATAHWS, OCHALLEH-
HBIX LMPOKM HABODOM (iyHKUMA W PEXVMOB YTIPABNEHUA B CTATLE pAcCMOTPeHb!
0COBEHHOCTV KOMCTRYKUMA, PEXMMDI PABOTH, KOMMYHMKALMOHHLIE BO3MOXHOCTH
v 061ACTM NPUMEHEHNS HOBLIX NprBOpoa

Kntoyesbie cnoBa: TOK-Lamibda, HCTOUHUK NATAHKS, MPOMBILINEHROR HCTIONHEHME,
cepua CXE

MWUKPOMOAY/IU U MUKPOBJIOKH

M. LlUkonkuH, KO. MakoyunH, C. JlennkaHosa
MWHUATIOPU3ALINA ANNAPATYPbI NOCPEACTBOM NMPUMEHEHUS
CNELLMATN3IUPOBAHHbBIX MUKPOCBOPOK HA OCHOBE
OTEYECTBEHHbIX MUKPOCXEM

Paccmatpugaiores Texxonorian Flip-Chip u RDL (Redistribution Layer), kotopue kom-
neHms AQ «TTKK Munarap» YenewHo npuMeHser 8 cobrTentsix paspabotkax. 3t
NOAXOAb! NOIBONAKIT IHAUATENLHD YMEHBLINTS FABAPMTLI KOHEUHOR annaparypsl Me-
nonb3ogaque Texkonorui Flip-Chip 1 ROL uawe scero He Tpebyet nepepaboTku no-
NYNPOBOAHMKOBLIX KPUCTANNOB, &, IHA4UT, B MUKPOCDOPKAX MCNIONB3YIOTCA NPOBEPER
HBIE 1 BEPUOULNPOBAHHIIE MUKDODKEM

Knioyesble CA0BA: ToXHONCT AN TIEDRREDHYTOIO KPULT AN (Flnp‘Chipg_

W nepepacripeagnenHorn con (Redistribution Layer), Mukpocbopku
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CONTENT COAEPXAHMUE

MICRO AND NANOSTRUCTURES

A.Safonov

CMOS PHOTODETECTOR ARRAYS:

CURRENT STATE AND DEVELOPMENT PROSPECTS

CMOS photodetectors are the most dynamically developing sector of semiconductor

industry. The main application areas of devices are automotive industry, artificial intel-

ligence and video surveillance systems, smart phones, etc. 30 photodetector techno-

logy advancements greatly influenced the development of assembly technology for all
types of electronic modules.

Keywords: CMOS technology, photosensitive cell, expasure time,

power cansurmption

ECONOMY + BUSINESS

M. Makushin, A. Fomina

ECONOMIC ASPECTS OF THE DEVELOPMENT

OF MICROELECTRONICS IN CHINA

The article analyzes the current state of microglectronics of China. It is noted that the
further development of chinese microglectronics is associated with deeper integration
irito the national economy and the use of new approaches and technologies including
artifical intelligence The country’s government has set the task of increasing domes-

tic IC production in order to reduce dependence onimported praducts.

Keywords: |C Insights research corporation,

structure and dynamics of the global IC market
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MUKPO- UK HAHOCTPYKTYPbI

A.CadoHoB

MATPUYHBIE KMOM-®OTONPUEMHUKMN:

COBPEMEHHOE COCTOSHWUE W MEPCMEKTUBbI PA3BUTUA
KMOM-poronpuemHtkin ~ Hanbonee AMHAMUYHO PAIBMBAIOWIMACK CEKTOP NONy-
MPOBOAHVKOBON MHAYCTPUR OCHOBHIE CBRACTY NPUMEHEHNS YCTPONCTB — aBTOMO-
GUNLHAS NPOMBILABHHOCTD, CUCTEMLI MCKYCCTBEHHOND MHTENNEKTa U BugeoHabnio-
AEHR, CMAPTQOHL M T4 [TPOrpecc 8 TEXHONOTMK U3raTOBNEHNA 3D GOTONPUEMHbX
YCTPOWCTE 3HAYMTENLHO MOBNMAA Ha PasBITUE TexHONoruv cOOpKY BLex TUNOB 3nek-
TPOHHLIX MOZYNER

Kniouesble cnoBa: KMOTT-7exHonorna, (hOToUyRCTBITENLHAN SHENKA, BDemMS)
IKCNO3MLNN, FHepronoTpebnexue

SKOHOMMUKA + BU3HEC

M. MakywuH, A. DoMnHa

IKOHOMMWYECKWUE ACMEKTbI PA3BUTUA MUKPOSNEKTPOHWUKW KHP
AHANMIUPYETCH COBDEMEHHOE COCTOAHME MUKPO3NEKTROHMKM KHP. OTmeddercs, uto
JRNbHENLLEE PAIBUTUE MUKPOINEKTDOHMKA KHP CRasaqo ¢ Bonee mybokum BCTpan-
BaHNEM B HALMOHANBHYIO IKOHOMMKY, MCNDALZOBAHMEM HOBLIX NOAXOR08 W TEXHOND-
TUI, BKAIOHAS MCKYCCTBEHHLIA MHTRANEKT. PYKOBOACTBOM CTpaHbl NOCTABNeHA 334d4a
YBENMSRHWA BHYTPEHHEO MPOMIBOACTBA VT B LILTHK CHXEHIA 3BUCHMOLTI OT UM-
MOPTHON NPORYKLAY.

Kntoyesble cnosa: Kcceosarensckan kopnopauma IC nsights,

CTPYKTYPA ¥ SUHAMUKE MUDOBOTO Puitika MC

WUHXXEHEPY
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