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COMPETENT OPINION

V.Minnebaev
WE STRIVE TO DEVELOP COMPONENTS
THAT ALLOW CUSTOMER TO CREATE BETTER PRODUCT

G.Levin
WE OVERCOME OBSTACLES
SO AS NOT TO SLOW DOWN THE PRODUCTION DEVELOPMENT

COLUMN OF DEPARTMENT
OF RADIO-ELECTRONIC INDUSTRY

NEWS

EXHIBITIONS & CONFERENCES

Yu. Kovalevsky

DEVELOPERS OF HARDWARE FOR RUSSIAN RAILWAYS 0JSC

AND ELECTRONIC COMPONENTS PRODUCERS HAVE DISCUSSED
WAYS OF COOPERATION IN NEW CONDITIONS

JOINT SESSION OF ASSOCIATION OF RAILWAY EQUIPMENT
MANUFACTURERS, SECTION NO. 9 OF INTERDEPARTMENTAL WORKING
GROUP ON THE ELECTRONIC COMPONENTS DEVELOPMENT AND
PRODUCTION OF THE COLLEGIUM OF MILITARY INDUSTRIAL COMMISSION
OF THE RUSSIAN FEDERATION AND “PASSIVE ELECTRONIC COMPONENTS”
CONSORTIUM

Yu. Kovalevsky

EMPHASIS ON ELECTROMAGNETIC COMPATIBILITY

ASSURANCE PRAXIS

"EMC" THE 1™ ALL-RUSSIA SCIENCE AND TECHNOLOGY CONFERENCE

REPORT FROM A COMPANY

Yu. Kovalevsky

TO SEEK FOR AND FIND NICHES

WHERE IT IS POSSIBLE TO BE USEFUL FOR CUSTOMERS
VISITTO "IMOTECH"

ONEKTPOHUKA N26...,

HAYKA « TEXHONOTIMNSA « BU3HEC

«3JIEKTPOHUKA: HAYKA, TEXHO/1IOTUSA, BUSHEC»
Hay4Ho-TeXHUYeCKUil XXypHan

JKypHan BbINyCKaeTCa Npu CoaencTsmmn lenaptaMeHTa pagmo3neKTpoHHON
NpOMbILLIEHHOCTU MuHnpomMTopra PO.

XXypHan BkatoyeH B MNepeyeHb BAK 02.02.2016 T.

XypHan BkAoYeH B POCCUINCKNIA MHAEKC HAYYHOT O LTupoBaHms (PUHLL).
Ha canTe Hay4HoW 3nekTpoHHOM 61bnnoTekn eLIBRARY.RU
(wwwe.elibrary.ru) LOCTYMHbI NO/IHbIE TEKCTbI CTaTen. CTaTbM U3 HOMEPOB
XXYpHana TekyLero roaa npefocTaBASOTCA Ha NIATHOW OCHOBe.
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KOMMNETEHTHOE MHEHME

B. MuHHebaeB
Mbl CTPEMUMCS PA3PABATbIBATb KOMMOHEHTDI,
KOTOPBIE MO3BONAT MOTPEBUTENIO CO3AATb NYYLIEE U3AENAWNE

. JleBunH
MPEOAONEBAEM NPENATCTBUA,
YTObbl HE TOPMO3UTb PA3BUTUE NPOU3BOACTBA

KOJIOHKA OEMAPTAMEHTA
PAAVOSJIEKTPOHHOM NMPOMBILWJIEHHOCTH

HOBOCTHU

BbICTABKU N KOH®EPEHL U

KO. KoBaneBckunm

PA3PABOTYMKU ANNAPATYPbI 1/11 OAO «PX[»

U MPOU3BOAUTENU 3KB OBCYAUNU MYTU COTPYAHNYECTBA
B HOBbIX YCNIOBUSAX

COBMECTHOE 3ACEJAHWE OMXT, CEKLIMW Ne 9 MPT 10 BOMPOCAM
PA3PABOTKM W MPOWM3BOACTBA 3Kb MPU KONNET M BNK PO

N KOHCOPLIMYMA «MACCVBHBIE SNEKTPOHHbIE KOMMOHEHTbI»

KO. KoBanesckunm

AKLEHT HA NPAKTUKY OBECNEYEHUSA

3NEKTPOMATHUTHOW COBMECTUMOCTHU

XI BCEPOCCUINCKAS HAYYHO-TEXHWUYECKAS KOHOEPEHLMS «3MC»

PEMOPTAX C MPEANPUATUA

KO. KoBaneBckunm

WUCKATb U HAXOAMUTb HULLMK,

FAE MOXXHO BbITb MOJIE3HbIM 3AKA3YMKAM
BM3WT B KOMMAHMIO «AMOTIK»

CBEXXWI HOMEP XXYPHA/JIA Bbl MOXETE MPUOBPECTU
B pepakumm xypHana «3JIEKTPOHUKA: HTB»
MockBa, yn. KpacHonponetapckas, 16, cTp.2
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MICROWAVE ELECTRONICS

D.Kalashnikov

NPP THORIY JSC. HIGH POWER ELECTRONICS

High-power pulsed klystrons or magnetrons are widely used as sources of microwave
energy in accelerators for various purposes. The article discusses promising trends for
the development of high-power electrovacuum microwave devices, the features and
main applications for pulsed and continuous klystrons designed at NPP Thoriy JSC.
Keywords: linear accelerator, electrovacuum microwave devices, multibeam
klystron, magnetron, pulsed power

N. Kulchitsky|, A. Naumov, V. Startsev, M. Demyanenko

CURRENT STATE AND PROSPECTS OF MATRIX UNCOOLED
TERAHERTZ DETECTORS

The article analyzes the prospects for the development of bolometric matrix uncooled
detectors. The advantages of uncooled detectors, in addition to low cost and ease of
use, lie in their suitability for the manufacture of large-format array receivers.
Keywords: terahertz radiation, quantum generators and detectors, development
forecasts

V. Kubarev

CHINA SHOWS NOTABLE GROWTH IN MICROWAVE GaN INDUSTRY
Specializing in patent analysis and scientific information Knowmade has published
a report on the microwave GaN market covering the full range of products: wafers,
epitaxy, transistors, microwave MMICs, packaged products, modules and systems
based on them.

Keywords: patents, gallium nitride microwave products, technologies,
developments, production, market

INFORMATION
AND TELECOMMUNICATION SYSTEMS

M. Makushin

COMMUNICATIONS: DYNAMICS AND PROBLEMS

OF 5G DEPLOYMENT, WORK IN THE FIELD OF 6G

PART1
Itis assumed that the deployment of 5G networks will have a great impact and be-
come one of the factors in the digital transformation of the economy. At the same
time, the first 6G networks are expected to appear by 2030.

Keywords: 5G technologies, 6G technologies, dynamics, problems, estimates,
forecasts
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3a cofepxkaHue peksiaMHbIX MaTepnanos pefaKkuns OTBEeTCTBEHHOCTH
He HecCeT.
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CBY-3JIEKTPOHUKA

[.KanawHnkos

AO «HMM «TOPUMN». INEKTPOHNKA BO/bLINX MOLLHOCTEN

B KauecTBe MCTO4HMKOB CBY-3HEPru B YCKOPUTENbHLIX YCTAHOBKAX PA3NYHOMD Ha-
3Ha4eHMS! LMPOKO UCTIONB3YIOTCS MOLLHBIE MMMYALCHBIE KACTPOHbI WM MArHETPOHBI.
B cTaTbe 06CyXAtTCS MepCreKTUBHbLIE HANPaBAeHMS Pa3BUTIS MOLLHLIX HeKTPOBa-
KyyMHbIX CBY-NpnbopoB, 0COBEHHOCT M OCHOBHbLIE 06AACTV MPUMEHEHUS KANCTPO-
HOB MMMYNLCHOTO U HEMPEPLIBHOMO AEUCTBS, Co3AaHHbLIX B AQ «HIM «Topui».
KntoueBble Cn0Ba: MHeIHbLIA YCKOPUTENb, INeKTPOBaKYyMHble CBY-npubopsl,
MHOrO/Ty4eBOA KAMCTPOH, MArHeTPOH, MMNYALCHAsh MOLLHOCTb

H. Kynbumuknn|, A. Haymos, B. Ctapues, M. leMbSHEHKO
COBPEMEHHOE COCTOSAHUE W NEPCNEKTUBbI MATPUYHDBIX

HEOXNAXAAEMbIX AETEKTOPOB TEPATEPLIOBOIO INANA30OHA
AHA/IM3MPYIOTCA NEPCNIEKTVBLI PA3BUTHS GONOMETPUYECKIAX MATPUYHbIX HEOXNIAX e~
MbIX ZETEKTOPOB. MPENMYLLECTBA HEOXNAXAEMbIX JETEKTOPOB, MOMUMO JELIEBN3-
Hbl ¥ y06CTBA UCTIONb30BAHMS, 3AKIKOHAIOTCA B WX MPUTOAHOCTU JS U3rOTOBAEHMS
KPYMHOhOPMATHbIX MATPUYHbLIX PUEMHVKOB.

KntoueBble CNOBA: TEPArepLIOBOE W3NyyeHMe, KBAHTOBbIE FeHEPATOPbI 1 1ETEKTOPSI,
MPOrHO3bl Pa3BuUTHS

B.Kyb6apes

KWUTA/A LEMOHCTPUPYET 3AMETHbI/A POCT B OTPAC/IU CBY GaN
AHanuTdeckas koMnaxus Knowmade, 3aHUMAIOLLAACS UCCTEA0BAHUEM BbIAAHHbIX
naTeHToB, onybnnkoBana oTuer o poikke GaN CBY, BIIOHAIOLIMIA NPOVU3BOACTBO BCe-
TO CMIeKTPa MPOZYKLMM: MNACTUH, 3NMTaKCuM, TpaHavcTopo, CBY MIC, Kkopnycupo-
BaHHbIX U3AEMIA, MOZYNEN M CUCTEM HA UX OCHOBE.

KntoueBble CN0Ba: NaTeHTLI, HUTPUA-TaNNMeBble CBY-13aenns, TeXHONOrH,
Pa3paboTKu, NPOM3BOACTBO, PLIHOK

MH®POPMALIMOHHDIE
N TENEKOMMYHUKALIMOHHbIE CUCTEMDI

M. MakyLmnH

CBSA3b: AMHAMMKA U NPOBJIEMbI PA3BEPTbIBAHWSA 5G-CETEMN,
PABOTbI B OBJIACTU 6G

YACTb 1

Mpeanonaraetcs, 4To pasBepTbiBaHue 5G-CeTell OKaXET BOMbLUOE BANSHWE U CTa-
HET OAHMM 13 GAKTOPOB LM(POBOM TPAHCHOPMALMK 3KOHOMMKM. B TO Xe Bpemst
K 2030 ropy 0XuUAAeTCs nosBAEHMe NepBbix 6G-CeTeNt.

Kntouesble cnoBa: 5G-TexHONorM, 6G-TeXHONOrMM, ANHAMMUKA, NPOBAEMbI,
OLLeHKM, NPOrHO3bl

S/IEKTPOHUKA: Hayka, TexHonorus, bnusHec © nepepernctpupoBaH
B PefepanbHoOM cy>Kbe No Hag3opy B cdhepe CBSA3N U MACCOBbLIX
KOMMYHMKaLnn 7 ceHTa6ps 2017 1., MN NedC77-70995.

XKXypHan unspaetcs c1996 roga.C2015-10 pa3 B roa.

Homep coaH B meyath 2aBrycta 2022r.

OTneyaTtaHo B OO0 «HOHWMOH MpuHT», . H.HOBropoa,

yn. OKCKUM cbesg, 4.2. Homep 3akasa 221790.

Tupax 7000 3k3. LleHa gorosopHas.

© lMpu nepeneyaTke CCbiKa Ha XkypHan <JIEKTPOHUKA: HTB»
obs3aTenbHa. MHeHve pelakLMmM He BCeria CoBMnajaeT C TOYKOW 3peHns
aBTOPOB CTaTeln. PyKOMUCHK PeLleH3NPYIOTCS, HO He BO3BPaLLAloTCA.
AHHOTALMM M KIOYEeBble C/TI0BA CTaTel Ha PYCCKOM M aHTTMMCKOM
A3bIKax NpMBeAeHbl Ha canTe www.electronics.ru. Cpok pacCMOTpeHMs
pykonucen — 5 Hefenb.
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