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KBAPLLEBbIE TEHEPATOPbI:

MPEUMYLLECTBA U NEPCNEKTUBbI PA3BUTUSA

B cTaTbe paccmMaTpurBaOTCSA MperMyLLecTBa KBapLeBbIX
reHepaTopoB, TPEHbl Ha PbIHKE Mbe30KepamMmnyeckmx
KOMMOHEHTOB CTabUAM3aLMM HaCTOThI, @ TakKe 0COBeHHOCTH
npoayKummn, Bbinyckaemon AO «3aBoj «MeTeop» —OAHUM U3
BeAyLLMX NpeanpuaTmnin B 061acTn Npomn3BOACTBA KBAPLEBLIX
reHepaTopoB.

KnioueBble c/ioBa: KBapLEBble reHepaTopbl,
nbe3okepammyeckie KOMNOHEeHTbI CTabnUan3aLmnm 4acToThl,
[0BPOTHOCTDL, ha30Bble WyMbl, TeMAepaTypHas CTabunbHOCTb

A. MypbIrnH

NbE3OKBAPLIEBbIE KOMMOHEHTbI CTABU/IN3ALUN
YACTOTbI OT AO «3ABO/] “METEOP»

ANA TPAXXAAHCKOrO PbIHKA

AQ «3aBof, «MeTeop» peannsyeT KOMNIEKCHbIN NPOeKT
M0 3anycKy CepUMHOro NPOM3BOACTBA Pa3/INYHbLIX TUMOB
KBapLIEBbIX FEHEPATOPOB 1 KBAPLEBbLIX PE30HATOPOB
A5 FPKAAHCKOrO pbiHKA. B cTaTbe npeAcTasneH 0630p
BbIMyCKaeMoW NpeanpusTUeM NpoayKLUUN.

KnioyeBble cnoBa: KBapLEeBbIe FeHepaTopbl, KBapLesble
Pe30HaTOPbl, FeHepaTopbl, yrpaBaseMble HanpskeHnem
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KOHAEHCATOPbI U UHAYKTUBHBIE KOMIMOHEHTDbI
KOMMAHWUU HONGDA CAPACITORS

Hongda Capacitors — BeayLnit KUTAUCKNN

NpOM3BOANTENb KOHAEHCATOPOB U MHAYKTUBHbIX
KOMMOHEHTOB AN NOTPEBUTENLCKOrO, MPOMbILLIEHHOTO,
TeNeKOMMYHUKALNOHHOTO, aBTOMOBUALHOIO, MEAULIMHCKOrO
PbLIHKOB, @ TaKXXe A/1s annapaTypbl OTBETCTBEHHOrO
np1MeHeHMs. B cTaTbe NpeacTaBaeH 0630p OCHOBHbIX
KaTeropumin NpoAyKLMK, BbIMyCKaembIX KOMAaHWeN.
Knto4yeBble c10Ba: TAHTA0BbLIE KOHAEHCATOPbI, MHOMOC/I0MHbIE
Kepamu4eckme Ynn-KOHAEHCATopbl, AIIOMUHMUEBLIE
3NEKTPONUTMYECKME KOHAEHCATOPbI, NONIVIMEPHbIe
3NeKTPONUTUYECKIME KOHAEHCATOPLI

HAYYHbIE CMEUMANIBHOCTU, NO KOTOPbIM U3AAHUE BXOAUT B NMEPEYEHDb BAK:

2.2.1 BakyymHas v nja3smeHHas 3/1eKTpoHuKa

2.2.2  DNneKTpOHHasi KOMMNOHEHTHas 6a3a MUKPO- M HAHO3TEKTPOHUKH,
KBAHTOBbIX YCTPOUCTB

2.2.4 Tpnbopbl U MeTOAbI U3MEpeHUs

2.2.5 Tpunbopbl HaBuraumm

2.2.6  ONTUYECKNEe N ONTUKO-3/1eKTPOHHbIE MPUBOPbI M KOMMIEKCbI

2.2.8  MeToabl M NPUBOPLI KOHTPOAS U AMArHOCTUKN MaTepranos,
M30e1iA, BELeCTB M NPUPOLHOV Cpefbl

MeTponorus u meTponormnyeckoe obecnedeHue
MHbOpMaLMOHHO-U3MEPUTENbHDbIE

M ynpasasioLne CucTembl

|-|pI/I60pr, cncTeMbl U nsgenna MeanumMHCKOro HasHavdyeHunsa
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SawTechno offers a wide range of SAW filters for the main
navigation systems: GLONASS, GPS, BeiDou, Galileo. The article
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NAB-OUNbTPbI /19 CUCTEM HABUTALIUK

Komnanmsa SawTechno npeanaraet Wupokni Bbi6op MAB-
OUNLTPOB A151 OCHOBHbLIX CMCTeM Hasuraumm — NTOHACC,

GPS, BeiDou, Galileo. B ctaTbe pacCMaTprBatOTCH OCHOBHbIE
XapaKkTepmucTuKm 1 0cobeHHoCTY MAB-GUNLTPOB, BbINyCKaeMbIx
ITUM NPELNPUSTHEM.

KntoueBbie cnosa: MAB-QUALTPbLI, CUCTEMbI HABUIALMN,
FTNMOHACC, GPS, BeiDou, Galileo, ueHTpanbHas 4actoTa, nonoca
NpOnyCcKaHms

C.rannHoBmY

CBY-PA3BEMbI FPAXXLAHCKOTO W IBOMHOIO HA3HAYEHUA
CBY-pazbembl rpaXkaaHCKoro 1 ABOMHOIO Ha3Ha4YeHWs —

O[HO 13 HaNpaBNEHWI B MPOM3BOACTBE 31EKTPUHECKIX
coeanHuTener npeanpuaTus AO «3aBod ATNaHT». M3genns

AO «3aBof ATNAHT» OTINYAIOTCSH BLICOKUMM KaYeCTBOM,
HaZEXHOCTLIO 1 3QPEKTUBHOCTLIO.

Kntouesble cnoBa: PH-coegmnHuTenu cepmm CP-50-0, CP-50-1,
CP-50-4, CP-50-7; MMKPOMUHMATIOPHbLIE pasbembl CP-50-2,
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HDMBE,D,EHI:I cBeaeHna o C])l/l?:l/lLIECI(I/lX OCHOBax Da6OTI::I
KBAHTOBbLIX KOMMbIOTEpoB. CHOPMYIMPOBaHbLI TpeOOBaH NS

K pagno4acTOTHbIM Kabensm u coeanHUTeNnAaM, KOTopble
NPUMEHATCA B KBAHTOBbIX KOMMbOTEPAX A obecneymBatoT
Hage>XXHble N TOYHbIe KBAHTOBbIE BbIHNC/IEHWNA.

KnroueBble c/1oBa: KBAHTOBbLIN KOMMNbLKOTED, Ky6l/IT, TNbLI
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M. Belykh, D. Permyakov, A. Strogonov

MUKPO- U HAHOCTPYKTYPbI
M. Benbix, 1. Mepmakos, A. CTporoHos

THIN METAL OXIDE FILMS FOR FLEXIBLE AND STRETCHABLE 90 TOHKWE METAJIIOOKCUAHDIE NEHKWU AN1S TUBKUX
ELECTRONIC DEVICES N PACTATMBAIOLLUXCSA NIEKTPOHHbIX YCTPOUCTB
The article discusses methods for synthesizing metal oxide films B cTaTbe 06CyXAAKTCA METOAbI CMHTE3a METaNI00KCUAHBIX
and sensors based on them on flexible and stretchable polymer MNEHOK 1 CEHCOPOB Ha MX OCHOBE Ha rMBKKX
substrates. Their advantages and disadvantages, applications N PaCTArBaOLLMXCS NONMMEPHbIX MOAI0XKaX. MoKa3aHbI
and implementation prospects are shown. MX NPenMyLLIEeCTBA M HeAOCTaTKM, 061acTV NpUMeHeHs
Keywords: metal oxide films, stretchable polymer substrates, 1 NepCneKkTVBbI BHeAPEeH .
nanowires, nanofibers, titanium dioxide, tin dioxide, zinc oxide, KntoyeBble cnoBa: MeTasIoOKCUAHbIE MIEHKMN,
MOCVD, PECVD, APE, MBE pacTarnBatoLneca NnoarMepHble NoA 0K, HAHOMPOBOOKA,
HaHOBOIOKHA, AMOKCMA TUTAHA, AMOKCMA ON10BA, OKCUA LIMHKA,
MOCVD, PECVD, APE, MBE
D.Sukhanov [.CyxaHoB
MODERN TECHNOLOGIES OF CHIPLET 104 COBPEMEHHbIE TEXHONOTMW FETEPOrEHHOM
HETEROGENEOUS INTEGRATION WHTErPALIUW YUMNNETOB

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

CncTembl Ha OCHOBE YMNNeTOB 0becnevmBatoT psAa NperMyLLecTs
C TOYKM 3peHUs NPOeKTMPOBAHMS 1 MPOV3BOACTRA,

HO B TO >Ke BpemMs TpebytoT BHeAPEHMS yCOBEPLIEHCTBOBAHHbIX
TEXHOMOr MM KOPNYCMPOBAHMS N FeTEPOreHHOM MHTErpaLmm.

B cTaTbe npeacTaBneH 0630p COBpEMEHHbLIX METOA0B CO34aHMS
MEXCOeAMHEHWIN B YANAETHbLIX CUCTEMAX.

KntouyeBble cioBa: 4mnaeTbl, reTeporeHHas MHTerpaums,
MeXCOeAMHEHNS, TEXHONOM NI KOPNYyCMPOBaHWS, NepexofHble
0TBepCTMS B KpeMHMM (TSV), MHTEpno3ep, >KeCTKUi MOCT,
rMoKUN MOCT
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© UCMBbITAHUSA HA SMC:

Komnnekc Ans npoBeAeHUs UCTbITaH UM

Ha 3MNeKTPOMarHUTHbIE BO3AENCTBUS

Komnnekc Ans co3AaHUs 3NEKTPOMarHUTHBIX MNOMeN BbICOKOM
unteHcusHoctn (HIRF) 1 MamepeHus paAMoYacTOTHbIX MOMeX
Komnnekc umutaumm 6oprosbix ceteit nepeMeHHoro

M MOCTOSIHHOTO TOKOB

Cucrema MMHUTALLMKM SMEKTPOCTAaTUUYECKMX Pa3pPsA 0B

Komnnekc MMHUTaLUKM KOHAYKTMBHBIX MOMEX
DkpaHuposaHHble nomeleHns (63K, MB3K, AKM)

© KNMMMATUYECKME 1 BUBPALLUOHHBIE UCIbITAHUS:

Komnnekc cratmyeckoi U AMHaMMUYECKOM Mblnu
Komnnekc knumatmyeckmx UCnbltTaHUM C CUCTEMOM
MOAEMUPOBaHMS COMHEYHOTO U3MydYeHUs
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Komnnekc BMBpaLmMOHHbIX UCTIbITaHMIA
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CONTENT COAEPXAHMUE

POWER ELECTRONICS

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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CUJI0BASA SJIEKTPOHUKA

O.Yepkacosa

WHHOBALMOHHBIE TEXHONIOTUW NOJ3APAAKN
AKKYMYNATOPOB BECMUNOTHbIX ABUALLMOHHBIX CUCTEM
YACTb 2

AHANM3NPYIOTCA MHXKEHEPHbIE PeLUeH s, MO3BONSOWMe
yBeNN4MTbL Bpems noneta bIMJ1A, obecneymsas npm 3Tom
3QDEKTUBHBIE 1 SKOHOMMYECKM LienecoobpasHblie MeToAb!
NoA3apALKK.

Kntouyesble cnosa: LIMNJ/1A, BpeMs Nnoseta, 3HepronoTpebneHme,
TEXHONOr MM NoA3aPAAKN —3apAaaHble CTaHLMM, CONMHEYHbIe
naHenu, 6ecnpoBoAHas 3apsaaKka, HazeMHble KabenbHble
CNCTEMDI

NMH®OPMALIMOHHDbIE
N TENEKOMMYHUKALMOHHDIE CUCTEMbDI

E.CrapoBonTOB, 3. KOHApaLWOoB, B. MirHaTeHKo
METO/ bl MEPEAAYM CUTHANOB CUHXPOHU3ALUA
MEXAY PALUOHABUTALIMOHHBIMK ONMOPHBIMU
CTAHLMAMU NOKANTbHOM

HABUTALIMOHHOW CUCTEMDbI

JloKanbHble CMCTeMbl HaBMraumm MOTYT NCMNONb30BaTLCA A1
onpeaeneHMsa MectononoxeHnsd aboHeHTOB npuv OTCYyTCTBUNU
CMrHaN0B rnobanbHbIX HaBUTaLUMOHHbIX CMYTHUKOBbLIX CUCTEM.
B cTaTtbe pacCMaTpmBaroTCa MeToAdbl nepeaa4n CUrHaaos
CMHXPOHM3aUMK Mexkay paanoHaBMrauMOHHbLIMW OMTOPHbLIMIK
CTaHUMNAMU NIOKaIbHOM HaBI/II'aLLI/IOHHOI?I CNCTEMDI.
Knro4yeBble cnoBa: /10Ka/ibHble CUCTeMbI HaBUraumm,
rnobanbHble HaBUIrallMOHHbIe CNYTHWKOBbLIE CUCTEMDI,
paanoHaBUrallMOHHbIe ONOPHbIe CTAHLNIK, OMTOBOJIOKOHHbIM
Kabenb, curHanbl CUHXPOHM3aUnNKn, Da,EI,VIODEJ'IeVIHaﬂ IMHNSA
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CONTENT COAEP>XAHMUE

M. Makushin M. MakyLmH
6G TECHNOLOGY DEVELOPMENT ASPECTS 124 ACNEKTbI PA3BUTWUA 6G-TEXHOJIOTUU
The deployment of 6G communication networks is expected Pa3BepTbiBaHWe 6G-CceTer CBSA3M OXKMAAeTCs B Havane
in the early 2030s; in 2017 the IEEE 802.15.3d standard 2030 rogos, B 2017 roay yTBepxaeH ctaHaapT IEEE 802.15.3d
(300 GHz range) was approved and work on improving it (avanaszoH 300 T, paboTa No COBEPLIEHCTBOBAHMIO
continues. The article discusses the architectures and main KOTOPOro MPOAO/KAETCS. B CTaTbe 06CYKAAIOTCA apXMTEKTYpbI
technologies required for the deployment of 6G networks and the 1 OCHOBHbIE TEXHOMOT UMK, TpebyIoLLMECS ANs PA3BEPTbIBAHMSA
problems of their implementation. 6G-ceTen, M Npobaembl X peanmsaumm.
Keywords: 6G technologies, THz range, IEEE 802.15.3d standard, KnioueBble cnoBa: TexHonorum 6G, Tru-grManasoH, ctTaHaapT
data transfer rate, CMOS and SiGe BiCMOS technologies, A"'BY IEEE 802.15.3d, ckopocTb nepeaayu gaHHbIx, KMOT-
technologies 1 SiGe bUKMOT-TexHonoruu, TexHonorum A"BY
TEST AND MEASUREMENT KOHTPO/JIb U USMEPEHUA
K. Epifantsev K.EnndaHues
RESEARCH OF OPTICAL AND EDDY CURRENT SENSORS 136 WCC/IEAOBAHWUE ONTUYECKUX U BUXPETOKOBbIX
FOR DEVELOPMENT OF DOMESTIC MULTISENSOR DEVICES IATYNKOB /19 PA3PABOTKN OTEYECTBEHHbIX
The article examines promising domestic developments of MYIbTUCEHCOPHbIX MPUBOPOB
multisensor systems based on the use of optical and eddy current B cTaTbe paccMaTpMBaOTCS NepCnekTMBHbLIE OTe4YeCTBEHHbIE
sensors, as well as machine vision methods for processing images paspaboTKky MyNbTUCEHCOPHbLIX MPMOOPOB, OCHOBAHHbLIX Ha
of the parts under study and monitoring their quality. MCNO/Ib30BAHUM ONTUYECKMX M BUXPETOKOBbIX A4ATHYNKOB, @ TalOKe
Keywords: eddy current sensor, optical sensor, roundness tester, METOA0B MALLUMHHOIO 3peHns 415 06paboTKM M306paxkeHnin
multisensor devices nceneayemMbix eTanemn n KOHTPOS UX Ka4ecTBa.
KntoueBble c/10Ba: BUXPETOKOBLIN AATYMK, ONTUYECKUIA AATHMK,
KpyraoMep, MyNbTUCEHCOPHbIe NPUBOopbI
FOR ENGINEERS UH)KEHEPY
80,122
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