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ELECTRONIC COMPONENTS

A. Greshnikov

) QUARTZ OSCILLATORS:
ADVANTAGES AND DEVELOPMENT PROSPECTS

The article discusses the advantages of quartz oscillators,
trends in the market of piezoceramic frequency stabilization
components as well as the features of products manufactured by
"Zavod Meteor” JSC, one of the leading enterprises in the field of
quartz oscillator production.

Keywords: quartz oscillators, piezoceramic frequency

Paz)

ctabilization components, quality jactor, pnase noise,

temperature stability

A.Murygin

PIEZOELECTRIC FREQUENCY STABILIZATION COMPONENTS
FROM “ZAVOD METEOR" JSC FOR THE CIVIL MARKET

“Zavod Meteor” )SCis implementing a comprehensive project to
launch serial production of various types of quartz oscillators and
quartz resonators for the civilian market. The article provides an
overview of the products manufactured by the enterprise.
Keywords: quartz oscillators, quartz resonators, voltage
controlled generators

M. Sokolov

CAPACITORS AND INDUCTIVE COMPONENTS

FROM HONGDA CAPACITORS

Hongda Capacitors is a leading Chinese manufacturer of
capacitors and inductive components for the consumer,
industrial, telecommunications, automotive, medical and
mission-critical markets. The article provides an overview of the
company's main product categories.

Keywords: tantalum capacitors, multilayer ceramic chip
capacitors, aluminum electrolytic capacitors, polymer electrolytic
capacitors
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SNNEKTPOHHAS KOMMOHEHTHAS BA3A

A. T pelHnKkos

KBAPLIEBbIE FTEHEPATOPbI:

NPEUMYLLECTBA U NEPCNEKTUBbI PA3BUTUA

B CTaTbe paccMaTpuBaKOTCA NpenMyLLEeCTBa KBapLUeBblX
reHepaTopoB, TPEHAbI HA PbIHKE Mbe30KepaMUHeCKNX
KOMTMOHEHTOB CTabUAM3ALMM YACTOTbI, @ TakxKe 0COBEHHOCTN
npoaykumm, sbinyckaemoun AO «3asof «<MeTeop» —0AHNM 13
BeAyLUMX NpeanpuaTi B 061acTn Mpov3BOACTBA KBAPLEBbIX
reHepaTopos.

X/o4eBble CNoBa: KBapLEeBble reHepaTopbl,
Nbe30KepaMmnyeckme KOMNOHEHTLI CTabMAn3aumm 4acToTbl,
LOBPOTHOCTDL, Ga30BbIe WyMbl, TemnepaTypHas CTabuibHOCTb

A.MypbIrnH

NbE3OKBAPLIEBbIE KOMMOHEHTbI CTABWIN3ALUN
YACTOTbI OT AO «3ABOA} «“METEOP»

NS TPAXXAAHCKOTO PbIHKA

AO «3aBof «MeTeop» peannsyeT KOMMNIEKCHbLIN NPOeKT
Mo 3anycKy CepUMHOro MPon3BOACTBA PA3/IUYHbLIX TUNOB
KBapLIEBbIX FTEHEPATOPOB U KBAPLLEBbIX PE30HATOPOB
[ONS rPpaXKAAaHCKOro pbiHKA. B cTaTbe npeacTasneH 0630p
BbINYCKAEMOW NPeanpuaTuemM NpoayKLumm.

KnioueBble cnosa: KBapLeBble reHepatopsl, KBapLesble
pPe30HaTOPbI, FeHepaTopbl, ynpasasieMble HanpsXxeHnem

M. Cokonos

KOHZAEHCATOPbI U UHAYKTUBHBIE KOMMOHEHTbI
KOMMNAHUN HONGDA CAPACITORS

Hongda Capacitors — BeAyLwmnm KUTanckmm

NPON3BOANTENb KOHAEHCATOPOB U MHAYKTUBHbIX
KOMMOHEHTOB AN NOTPEOUTENLCKOrO, NPOMbILLAEHHOTO,
TeNeKOMMYHUKALUOHHOr0, aBTOMOBWALHOIO, MeAMLMHCKOTrO
PbIHKOB, & Tak)ke AN annapaTypbl OTBETCTBEHHOrO
npuMeHeHns. B ctatbe npeactasned 0630p OCHOBHbIX
KaTeropum NPOAYKLUMM, BbINYCKAEMbIX KOMMAHNEN.
KntoueBble cnoBa: TaHTaN0Bble KOHAEHCATOPbI, MHOrOC/IONHbIE
Kepamuyeckre Yun-KoHAEHCaTopbl, aNtOMUHKUEBLIE

INEKTpoONnTMYeCckmne KOHAeHCATOPbI, NONUMEPHbIe
3NeKTponnTunyeckme KoOHAeHCaTopbl
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" MICROWAVE ELECTRONICS

V.lzotov

SAW FILTERS FOR NAVIGATION SYSTEMS
SawTechno offers a wide range of SAW filters for the main
navigation systems: GLONASS, GPS, BeiDou, Galileo. The article
discusses the main characteristics and features of SAW filters

o

produced by this company.
Keywords: SAW filters, navigation systems, GLONASS, GPS,

BeiDou, Galileo, center frequency, bandwidth

S. Galinovich
MICROWAVE CONNECTORS FOR CIVIL AND DUAL PURPOSES

Microwave connectors for civil and dual purposes are one of the

areas in the production of electrical connectors by Zavod Atlant”
JSC. The products of "Zavod Atlant” JSC features high quality,
reliability and efficiency.

Keywords: SR-50-0, SR-50-1, SR-50-4, SR-50-7 series RF
connectors; SR-50-2, SR-50-3, SR-50-5, SR-50-8, SR-50-9
microminiature connectors

K. Dzhurinsky

ON QUANTUM COMPUTERS, RADIO FREQUENCY CABLES

AND CONNECTORS

PART 2

The article provides the information on physical principles of
quantum computers. Requirements for radio frequency cables
and connectors that are used in quantum computers and support

reliable and accurate quantum calculations are formulated.

Keywords: quantum computer, qubit, types of quantum
processors, liquid helium, low temperatures
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CBY-3JIEKTPOHUKA

B. 30T0B

MAB-OUNbTPbI AN CUCTEM HABUTALIUK

Komnanus SawTechno npeanaraeT W1pokui BbI6op MAB-
AUNLTPOB A5 OCHOBHbLIX CMCTeM Hasuraumm — NJTOHACC,

GPS, BeiDou, Calileo. B cTaTbe pacCmMaTpmBatOTCH OCHOBHbIE
XapaKTepuCTUKN 1 0COBeHHOCTY MAB-GUNLTPOB, BbINYCKAEMbIX
3TUM NPeAnpUAaTUEM.

KnroueBbie cnoa: [MAB-OUALTPLI, CUCTEMbI HABUTALLMN,
TNOHACC, GPS, BeiDou, Galileo, LeHTpanbHas 4acToTa, noaoca
nponyckaHua

C.FanuHoBKY

CBY-PA3BEMbI FPAXAHCKOTO U IBOWHOIO HA3HAYEHUA
CBY-pasbembl rpakgaHCKOro 1 ABOVMHONO Ha3Ha4eHnsa —

OAHO V3 HaMpaBNEHWIA B MPOM3BOACTBE 31EKTPUYECKMX
coeanHuTenen npeanpusatmsa AO «3asog ATnaHT. 3genns

AO «3aBoa AT/IAHT? OTINHYAKTCS BbICOKMMW KAYECTBOM,
HaAEXHOCTBIO M 3DDEKTUBHOCTLIO.

KntoueBblie cnoBa: PY-coeanHutenn cepmmn CP-50-0, CP-50-1,
CP-50-4, CP-50-7; MMKPOMWHUATIOPHbIE pasbembl CP-50-2,
CP-50-3, CP-50-5, CP-50-8, CP-50-9

K. Ky PUHCKHIA

O KBAHTOBbIX KOMMNbKOTEPAX, PALMOYACTOTHBIX KABENIAX
N COEAUHUTENAX

YACTb 2

MpurBeneHbl cBeaeHns 0 GU3n4eckmx 0CHOBax paboTbl
KBAHTOBbIX KOMMbIOTEPOB. CHOPMYNMPOBAHLI TPEOOBAHMS

K paAmo4acTOTHbLIM Kabenam 1 CoeanHUTENAM, KOTOPbIe
NPUMEHSAIOTCS B KBAHTOBbLIX KOMITbIOTEPax 1 0becneynBsaoT
HaZeXHble N TOYHbIE KBAHTOBbLIE BbIYNCIEHNS.

KntouyeBble cnoBa: KBAHTOBLIN KOMMbLIOTED, KYOUT, TUMbI
KBAHTOBbIX MPOLLECCOPOB, XXUAKMI FreiA, HN3KMe TeMmnepaTypbl
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MICRO AND NANOSTRUCTURES

& M. Belykh, D. Permyakov, A. Strogonov
THIN METAL OXIDE FILMS FOR FLEXIBLE AND STRETCHABLE
ELECTRONIC DEVICES

The article discusses methods for synthesizing metal oxide films
and sensors based on them on flexible and stretchable polymer
substrates. Their advantages and disadvantages, applications
and implementation prospects are shown.

Keywords: metal oxide films, stretchable polymer substrates,
nanowires, nanofibers, titanium dioxide, tin dioxide, zinc oxide,
MOCVD, PECVD, APE, MBE

D. Sukhanov

MODERN TECHNOLOGIES OF CHIPLET

HETEROGENEOUS INTEGRATION

Chiplet-based systems provide a number of advantages from

a design and manufacturing perspective, but at the same

time require the implementation of advanced packaging and
heterogeneous integration technologies. The article provides
an overview of modern methods for creating interconnects in
chiplet-based systems.

Keywords: chiplets, heterogeneous integration, interconnects,

packaging technologies, through silicon vias (TSV), interposer,

rigid bridge, flexible bridge
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MUKPO- U HAHOCTPYKTYPbI

M. Benbix, . MNepmakos, A. CTPOroHOB

TOHKWE METAJINOOKCUAHDIE NIEHKK ANS TUBKUX

1 PACTATUBAIOLLUXCSA SNEKTPOHHbIX YCTPOWCTB

B cTatbe O6CV>I<,D,a+OTCFl MeTOAbl CMHTE3a MeTaN/T0OKCMAHbLIX
NAeHOK N CEHCOPOB Ha UX OCHOBE Ha rnMbKmx

M pacTarmBatoLMXCs NONNMEPHbLIX MOATOXKKAX. [okasaHbl
nxnpemMmyuiecTBa M HegoCTaTkn, obnactn npumMmeHeHns

n nepcnexkTnBbl BHeApeHNS.

KntoyeBbie cnoBa: MeTan/I00KCUAHLIE MNEHKN,
pacrTarmpatouimeca NoanMepHbie NOANOXNKN, HAHOMNPOBOIOKA,
HAHOBOTOKHA, ANOKCUA TUTAaHa, ANOKCKA O0N0Ba, OKCKUA UMHKA,
MOCVD, PECVD, APE, MBE

[.CyxaHoB

COBPEMEHHBIE TEXHONOM UMW FETEPOTEHHOW
WHTErPALLUA YUNJIETOB

CNCTEMbI HA OCHOBE YMMNeTOB 06eCNeYnBaT PAA NPENMYLLECTE
C TOYKM 3pEHMS MPOEKTUPOBAHWS U NPOU3BOACTBA,

HO B TO Xe BpeMs TPeByioT BHEAPEHMS YCOBEPLWIEHCTBOBAHHbIX
TEXHONOMM KOPNYCUPOBAHWS U FeTEPOreHHON MHTErpaumm.

B cTatbe npeacTaBneH 0630p COBPEMEHHbIX METOAOB CO3AaHNA
MEXCOEAMHEHNI B YUMNETHBIX CUCTEMAX.

KntouyeBble CNOBaA: YMMNETbI, FETEPOreHHas MHTerpaumns,
MEXCOeANHEHNS, TEXHOOM M KOPNYCMPOBaHUS, NePEXOAHbIe
0TBepCTUS B KpeMHUM (TSV), MHTEpno3ep, SKeCTKMA MOCT,
rmbKru MoCT
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POWER ELECTRONICS

3 O.Cherkasova
INNOVATIVE TECHNOLOGIES FOR RECHARGING BATTERIES
OF UNMANNED AERIAL SYSTEMS

PART 2

The article analyzes the engineering solutions that allow
increasing the flight time of UAVs, while providing effective and

economic methods of recharging.

, Keywords: UAVs, flight time, energy consumption, recharging

technologies —charging stations, solar panels, wireless charging,

groundborne cable systems

INFORMATION
AND TELECOMMUNICATION SYSTEMS

E.Starovoytov, Z. Kondrashov, V. Ignatenko

METHODS OF TRANSMITTING SYNCHRONIZATION SIGNALS
BETWEEN RADIO NAVIGATION BASE STATIONS

OF A LOCAL NAVIGATION SYSTEM

Local navigation systems can be used for positioning abonents
in the absence of global navigation satellite system signals. The
article discusses methods for transmitting synchronization
signals between radio navigation base stations of a local
navigation system.

Keywords: local navigation systems, global navigation satellite
systems, radio navigation base stations, fiber optic cable,
synchronization signals, radio relay line
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CUTOBASA JIEKTPOHUKA

O.Yepracosa

WHHOBALMOHHDBIE TEXHONOTUU NMOA3APAAKU
AKKYMYNIATOPOB BECMUIOTHbIX ABUALIMOHHbIX CUCTEM
YACTb 2

AHaNM3PYIOTCS MHXKEHEPHbIE peLleHnst, Mo3BoAsoWwmMe
yBeNn4MTL Bpems noseta bIMJA, obecneymsas npun 3Tom
3hdeKTVBHBIE 1 IKOHOMUYECKN LienecoobpasHble MeToAb!
noA3apsaaku.

KntouyeBble cnosa: LI1J/TA, Bpems nosneTa, s3HepronotpebneHme,
TeXHONOMMW NOA3APSAKM —3apSAAHbIE CTAHLUMK, CONTHEYHbIe
naHenwu, 6ecnpoBofHas 3apsaKa, Ha3emHble kabenbHble
CnNCTeMbl

UMHO®OPMALIMOHHDIE
N TENEKOMMYHUKALMNOHHbIE CUCTEMDbI

E.CrapoBonTOB, 3. KOHAPALLOB, B. ITHaTEHKO
METO/AbI NEPEAAYMU CUTHAIOB CUHXPOHU3ALUU
MEXAY PAAUOHABUTALLMOHHBIMWU OMOPHbIMU
CTAHLMSIMU TOKANIbHOW

HABVII'AllMOHHOﬁ CUCTEMbI

JIOKansHble CUCTEMbI HaBUIraLUMm MOTyT MCNONb30BATLCS AN
onpeaeneHus MecTononoxKeHns aboHeHTOB NpY OTCYTCTBUM
CUrHaNoB rNoBanbHbIX HABUIALUMOHHbIX CMYTHUKOBBLIX CUCTEM.
B cTaTbe paccMaTpmBaloTCsa MeTOAbl Mepeaayn CUrHanos
CUHXPOHM3ALMM MeX Y PAANOHABUIALMOHHBLIMI ONOPHLIMMN
CTaHUMAMM 10KaNbHOW HABUTAUMOHHOM CUCTEMDI.
KntouyeBble CN10Ba: /10Ka/bHbIE CUCTEMbI HABUTALIUN,
rnobanbHbie HaBUraUMOHHbIE CMYTHWUKOBLIE CUCTEMDI,
pafVOHABUraLOHHbIE OMOPHbIE CTaHUMKM, ONTOBOOKOHHbIN
Kabenb, CUrHaNbl CUHXPOHW3aUMK, paaropenenHas NnHms
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M. Makushin

¢ 6G TECHNOLOGY DEVELOPMENT ASPECTS

The aeployment of 6G communication networks is expected

in the early 2030s; in 2017 the IEEE 802.15.3d standard

(300 GHz range) was approved and work on improving it
continues. The article discusses the architectures and main
technologies required for the deployment of 6G networks and the

problems of theirimplementation.
Keywords: 6G technologies, THz range, IEEE 802.15.3d standard,

data transfer rate, CMOS and SiGe BICMOS technologies, A""BY
technologies

TEST AND MEASUREMENT

K.Epifantsev

RESEARCH OF OPTICAL AND EDDY CURRENT SENSORS

FOR DEVELOPMENT OF DOMESTIC MULTISENSOR DEVICES

The article examines promising domestic developments of
multisensor systems based on the use of optical and eddy current
sensors, as well as machine vision methods for processing images
of the parts under study and monitoring their quality.

Keywords: eddy current sensor, optical sensor, roundness tester,

multisensor devices
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136
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M. MaKkyLwmH

ACMEKTbI PA3BUTUA 6G-TEXHOJIOTUUN

PazgepTbiBaHMe 6G-CeTen CBS3N OXXMAAETCS B Havane

2030 ropos, B 2017 roay yrBepxaeH ctaHaapT IEEE 802.15.3d
(amanasoH 300 'Tu), paboTa Mo COBepLIEHCTBOBAHMIO
KOTOPOro NPOAO/MKAETCA. B cTaTbe 06CyKAaKTCH apXMTEKTYPbI
1 OCHOBHbIE TEXHONOM UK, Tpebytolmecs Ans pa3BepTbiBaHMA
6G-ceTen, 1 Npobaembl VX peanmsaumm.

KntoyeBble cnoBa: TexHonorun 6G, Tlu-Ananasox, Ctanaapt
|EEE 802.15.3d, ckOopoCTb nepeaayum AaHHbIx, KMOT-

1 SiGe bUKMOT-TexHONOrMK, TexHonorumn Al'BY

KOHTPOJIb U UBMEPEHUA

K. EnundaHues

UCCNEAOBAHUE ONTUYECKUX U BUXPETOKOBbIX
[ATYUKOB A1 PA3PABOTKW OTEYECTBEHHbIX
MYIbTUCEHCOPHbIX MPUBOPOB

B CTaTbe paccMaTpuBalOTCA NEPCNEKTUBHbIE OTEYECTBEHHbIE
pa3paboTiV MyNbLTUCEHCOPHbIX MPMOOPOB, OCHOBAHHbIX HA
MNCNONb30BAHMM ONTUYECKUX M BUXPETOKOBbIX AATHMKOB, @ TAKXKE
MeTOA0B MaLLMHHOTIO 3peHns Ana 06paboTkm n30bpaxeHnmn
ncenenyemMbix Aetanei u KOHTPONS NX Ka4ecTsa.

KnouyeBble C10Ba: BUXPETOKOBLIV AATYUK, ONTNYECKMI AATHMK,
KPYrnomep, MynbTUCEHCOPHbLIE NPUBOPLI

UHXXEHEPY



