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MICROWAVE ELECTRONICS

M. Polunin, S.Tarasov, G. Glushkov

DOMESTIC GaN MICROWAVE TRANSISTORS

WITH A DESIGN SUPPORT KIT FROM «PKK MILANDR» JSC
AND AMPLIFIER MODULES BASED ON THEM

The article presents a line of powerful GaN microwave transistors
of L, Sand C frequency ranges with a design support kit developed
by «PKK Milandm JSC, as well as a series of amplifier modules built
on the basis of these transistors.

Keywords: GaN microwave transistor, HEMT transistor,

amplifier module, development kit,
transistor model
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KOMNETEHTHOE MHEHMUE

A.HoBocenos

3AHUMATbCH OANIbCUOUKALIUEA OTEYECTBEHHOCTHU
JOJDKHO bbITb CEBE JIOPOXE

KOJIOHKA AEMAPTAMEHTA
PAAUOSIEKTPOHHOWM NPOMbBILWIEHHOCTU

HOBOCTMU

BbICTABKU U KOH®EPEHLLIUA

O KoBanesckum, E. KacnapoBa
IOUCKYCCMOHHDBIE CECCUW BbICTABKW

EXPOELECTRONICA 2025
HACTb 1

HOPMATUBHOE PEIYJIMPOBAHUE

COBEPLIEHCTBOBAHME 3AKOHO/IATE/IbCTBA, PETY/INPYIOLLLETO
KOHTPAKTHYIO CUCTEMY U 3AKYMOYHYIO IEATE/IbHOCTb

B OB/IACTV TOCOBOPOH3AKA3A

3ACENAHVE CEKLIMW O BOEHHO-MPOMBILLTEHHOW NOAUTUKE
N BIODKETY SKCMEPTHOTO COBETA MMPU KOMUTETE COBETA
OEJEPALIMM MO OGOPOHE M bE3OMACHOCTH

CBY-2JIEKTPOHUKA

M. TMonyHnH, C. Tapacos, I'. [1ywKoB

OTEYECTBEHHbIE GaN CBY-TPAH3UCTOPbI C KOMIJIEKTOM
OBECMEYEHWS MPOEKTUPOBAHUSA OT AO «MKK MUNAHAP»
WU YCUUTENbHBIE MOAYIN HA X OCHOBE

B ctatbe npeacrasneHa nvHenka mowHbix GaN CBY-TpaH3ncTopos
L, Sn C-ananasoHoB YacToT C KOMMIEKTOM CpeACTB obecneyeHms
NPOeKTNPOBaHM pa3paboTimn AO «MKK MunaHap», a Taioke cepus
YCUAUTENbHLIX MOAYeN, MOCTPOEHHbLIX Ha Ba3e 3TWX TPAH3UCTOPOB.
Kntouesble cnosa: GaN CBY-TpaH3ncTop, HEMT-TpaH3ucTop,
YCUAUTENLHLIV MOAYb, KOMNAEKT pa3paboTku, Moaeb
TpaH3mcTopa
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E. Savchenko, A.Martynov, A. Pershin, M. Selivanov
POWER SUPPLY SYSTEM ELECTRONIC COMPONENTS

FOR GaN MICROWAVE POWER AMPLIFIERS

The article presehts the analytical review of foreign-made and home-
made electronic components used in the design of GaN microwave
power amplifier power supply systems.

Keywords: GaN microwave power amplifier, power supply system,
electronic components

V. Solyanik, A. Miroshnichenko, V. Tsarev, N. Akafyeva
DOUBLE-GAP CAPACITIVELY LOADED

CAVITY RESONATOR FOR A MULTIBEAM KLYSTRON

The article provides the study of electrodynamic and electronic
parameters of a capacitively loaded double-gap resonator

for a multibeam klystron. The resonator's design features the
mushroom-shaped structure and extra rods along the resonator
perimeter. Simulation results were obtained with different sizes
of the resonator structure elements

Keywords: multibeam klystron (MBK), photonic band gap (PBG)
structures, double-gap capacitively loaded cavity resonator,
mushroom-shaped structure, substrate integrated waveguide (SIW),
resonant frequency, intrinsic Q-factor, characteristic impedance,
electronic parameters

K. Dzhurinsky
ON QUANTUM COMPUTERS,

RADIO FREQUENCY CABLES AND CONNECTORS

PART1

The article provides the information on the 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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E.CaByeHKo, A.MapTbiHOB, A. TlepwinH, M. CennsaHoB
9KB CUCTEM NMUTAHUSA GaN CBY-YCUAUTENEA MOLWHOCTK
lpeacTaBner aHanuTnyeckin 063op 3NeKTPOHHON KOMMNOHEHTHON
6a3bl (9Kb) MHOCTPAHHOTO M OTEYECTBEHHOTO NPOM3BO/ACTRA,
NCNONL3yeMOV NPY NOCTPOEHNIN cncTeM nuTaHmna GaN
CBY-ycunumtenen MOLLHOCTM.

Kntouesbie cnosa: GaN CBY-ycuauntenb MOLWHOCTH, cucTema
NUTAHNS, 3N1eKTPOHHAs KOMNOHEHTHas 6asa

B. Conanuik, A. MupowHn4eHko, B. Llapes, H. AkadbeBa
JIBYX3A30PHbIA EMKOCTHO-HATPY)XEHHbIN

OBbEMHbIWA PE3OHATOP A1 MHOTONYYEBOTO K/IMCTPOHA
MiccnefoBaHbl 3NeKTPOAVHAMUYECKME 1 31eKTPOHHbIE NapaMeTpbl
[IBYX3a30PHOr0 EMKOCTHO-HArpy>KEHHOr0 pe3oHaTopa

AN9 MHOTONY4eBOro KANMCTPOHA. OCOBEHHOCTBIO KOHCTPYKLMN
pe3oHaTopa BASETCS UCNONL30BAHME 3NeMeHTa MPUBOBNAHON
HOPMBI 1 AONOTHNTENLHLIX CTEPXKHEN NO NepUMeTpy. NoayHeHs!
pe3yNbTaTbl MOAENMPOBAHMS NPU PA3IMYHLIX Pa3Mepax 3N1emMeHTOB
KOHCTPYKUMM pe3oHaTopa.

KnroueBble c10Ba: MHOMOY4eBON KAMCTPOH (MJTK), GOTOHHO-
KpUCTananyeckas CTpyKTypa, ABYx3a30pHbI eMKOCTHO-
Harpy>KeHHbIN 06bLEMHLIV Pe30HATOP, rPUBOBMAHAN CTPYKTYPA,
NHTErpUpPOBaHHbLIE B NOAN0XKKY BONHOBOALI (T1B), pe3oHaHcHas
4acToTa, CObCTBEHHAs A0BPOTHOCTb, XapakTepUCTMHecKoe
CONPOTUBAEHNE, 31eKTPOHHbIE NapameTpbl

K. DKy PUHCKIMA

O KBAHTOBbIX KOMIMbIOTEPAX,

PAAUOYACTOTHbIX KABENSAX U COEAUHUTENAX

YACTb 1

rpuBeaeHbl CBeAeHMS O GUINHECKMX OCHOBAX PAOOTbI KBAHTOBbIX
KOMNbIoTepoB. CHOPMYANPOBAHLI TPEOOBAHNS K PAANOYACTOTHBIM
Kabensim 1 CcoeAVHNTEeNIM, KOTOPbIE NPUMEHSOTCS B KBAHTOBbIX
KOMMbOTEPax 1 0becriednBatoT HAAXKHbLIE U TOYHbIE KBAHTOBbIE
BLIYNCIEHNS.

KntouyeBble C/10Ba: KBAHTOBLIN KOMMLOTEP, KYOUT, TUMbI
KBAHTOBbIX MPOLLECCOPOB, XXNAKWNI TeANM, HU3KMe TeMMepaTypbl



CAD / CAE

S.Skovorodnikov, D. Semenov

PROSPECTS:FOR THE DEVELOPMENT OF DOMESTIC CAD FOR
CALCULATING THE MAIN ELECTRICAL PARAMETERS

OF FERRITE MICROWAVE DEVICES

The article discusses the problems of designing ferrite microwave
devices using modern CAD systems and the prospects for developing
domestic CAD systems for calculating the main parameters

of this class of devices

Keywords: ferrite microwave devices, circulator, resonant filter,

phase shifter, switch, saturation magnetization

TEST AND MEASUREMENT

S.Revutsky, V. Maskaleva, P. Nikolskaya

«OBZOR» VECTOR NETWORK ANALYZERS:

25 YEARS OF CONTINUOUS DEVELOPMENT

The article examines the development stages of «Obzor» vector
network analyzers model range and «PLANAR» company future plans
in the field of designing devices for measuring the parameters

of microwave systems

Keywords: vector network analyzer, complex transmission and
reflection coefficient meter, S-parameters of four-pole network

K.Epifantsev

PROSPECTS FOR VIRTUALIZATION

AND MULTISENSORIZATION OF DOMESTIC DEVICES

FOR MEASURING SHAPE DEFECTS

The article discusses promising domestic developments

of control and measuring equipment designed to measure geometric
parameters and control the quality of products. A prototype

of aroundness testeris described, implemented on the basis

of an adapted optical sensor of a computer mouse

Keywords: multisensority, automation, roundness tester,

profilometer, import substitution
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CUCTEMbDI NMPOEKTUPOBAHUA

C.CkoBopogHuKkos, [.CemeHoB

MEPCMEKTWUBbI PA3PABOTKN OTEYECTBEHHOW CANP

N9 PACYETA OCHOBHbIX SIEKTPUYECKUX MAPAMETPOB
®EPPUTOBbIX CBY-YCTPOMCTB

B cTaTbe 06CyxaaTcs NpobiemMbl NPoeKTUPOBaHNS GeppUTOBBLIX
CBY-yCTpOMCTB C MCNONb30BaHMEM coBpeMeHHbIx CAMP

1 nepcnexTrBbl pa3paboTiu oTevecTBeHHOW CAMP ang pacyeta
OCHOBHbIX MapamMeTpoB 3TOrO knacca NprudbopoB..

Kntouyesble cnoa: pepputosbie CBY-yCTpOnCTBa, LMPKYAATOP,
PE30HAHCHLIN GUALTP, GaszoBpallaTens, nepekadaTens,
HaMarHUYEeHHOCTb HACLILLEH WS

KOHTPOJIb U USMEPEHUA

C. PeByukunm, B. Mackanega, M. HuKonbckas
BEKTOPHBIE AHA/IU3ATOPbI LLEMEW «OB30P»:

25 IET HENPEPbIBHOIO PA3BUTUSA

B cTaTbe paccMOTPeHbI 3Tanbl Pa3BuTUS MOLENLHOIO psada
BEKTOPHbIX aHANM3aTOPOB Lienen cepum «OB30p» 1 NepcneKTUBHLIE
nnaHbLl Komnanuu «MJTAHAPY B 06nacTv co3fanmns nprbopos
LN5 n3MepeHns napametpos CBY-cuctem.

Kntouesble cnoBa: BEKTOPHbLIN aHaNM3aTop Lenew, nimeputens
KOMMEKCHBIX KO3IPPUUMEHTOB Nepesayn 1 0TpaXkeHms,
S-napameTpbl YeTbIpexnoMoCHNKa

K EnvdaHues

MEPCIMEKTUBbI BUPTYAIU3ALLUU

U MYNbTUCEHCOPU3ALIUW OTEYECTBEHHbBIX MPUBOPOB
AN U3SMEPEHUS AEOEKTOB ®OPMbI

B cTatne paccMaTpmBatoTCa NeEPCNeKTUBHbLIE OTeYeCTBEeHHbIe
pa3pa60ﬂ<|/| KOHTPONbHO-U3MEPUTENLHOIO OGOD\/LLOBaHMﬂ‘
npeaHasHa4eHHoro Ans n3MepeHns reoMeTpudecknx napamMeTpos
N KOHTPONS kayecTBa u3genu. Onncad NpoToTUn KPyraomepa,
peanmoaaHHbM Ha OCHOBE afanTMpoOBaHHOIo ONTU4eCKOro
Aat4ymka |<OMFH:+OT€DHOI;I MbILLWN

Knro4yeBble cnoBa: MYNbTUCEHCOPHOCTbL, aBTOMaTM3aLmna,
Kpyrnomep, NpoduIoMeTp, MMNopTo3amMelleHme



K. Epifantsev

STUDY OF THE INFLUENCE OF THE ERROR IN SETTING

THE ANGLE OF INCLINATION OF THE CONTOUR MEASURING
MACHINE DRIVE ON THE RESULT OF FINAL MEASUREMENTS:
AVECTOR FOR IMPROVING THE VERIFICATION METHODOLOGY
The article studies the influence of the error in setting the angle

of inclination of the X-axis drive of the Contracer CV-3100 contour
measuring machine on the measurement results. Practical
recommendations for adjusting the verification methodology and
optimizing the design of the device have been formulated
Keywords: contour measuring machine, X-axis drive, verification
methodology, contour stitching, goniometer

ARTIFICIAL INTELLIGENCE

A.Zalischuk, V. Nenashev, A. Sentsov, M. Belikov
RESEARCH OF NEURAL NETWORK METHODS FOR
CLASSIFICATION OF THE EARTH'S SURFACE

The article considers five different convolutional neural network
models which were trained and tested. The input data was

a set of satellite images RSI-CB256 of the Earth's surface.
The results of the study are applicable in such areas as mapping,

urban planning, protection of population

and territories from emergency situations.

Keywords: deep learning, convolutional neural networks, land cover
classification, automated onboard control
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K. EnvdanHLes

WCCNEAOBAHUE BIASHNSA YITIA HAKNIOHA MPUBOJA
KOHTYPOTPA®A HA PE3Y/ILTAT KOHEYHbIX U3MEPEHUM:
BEKTOP COBEPLIEHCTBOBAHUS METOA MKW MOBEPKU
BbINONHEHO 1CCNefoBaHMe BAVISIHWS MOTPELIHOCTY yCTaHOBKM
yrna HaknoHa npusoaa ocu X KoHTyporpada Contracer CV-3100
Ha pe3ynbTaTtbl M3mepeHn. COOpPMyNVpOBaHbL! NpakTuyeckme
peKoMeHaauUuu No KOPPeKTUPOBKE METOAMKM MOBEPKM

Y ONTUMM3ALMI KOHCTPYKLUMK Nprbopa

Kntoyesble cnoBa: KOHTYpPOrpad, npuBoA 0cv X, MeToamKa
NOBEPKM, CLUMBKA KOHTYPOB, yrnomep

MCKYCCTBEHHbIW UHTENJNEKT
A.3anuuyk, B. Heqawes, A. CeHu0B, M. bemKkos
WUCCNEAOBAHMUE HEWPOCETEBbIX METO/IOB
KNACCUOUKALLMIA 3EMHOW MOBEPXHOCTU

B pabote bbinvi 06y4HeHbl v NPOTECTUPOBAHbI NATL PA3AUYHbIX
MOZENeN CBEPTOUHbLIX HEVIPOHHbIX CeTew. B ka4ecTBe BXOAHbIX
LAHHbLIX UCMONL30BAH HAbOP CAYTHWKOBLIX CHYMKOB 3eMHOW
noBepxHoCTy RSI-CB256. Pe3ynbTaThbl MCCNeA0BaHns MPUMEHVMDbI
B TaKMX chepax AesTenbHOCTY, Kak kapTorpaduposaHue,
FOPOACKOE NIAHMPOBAHWME, 3aLLMTA HACENEHWSA Y TEPPUTOPUM
OT Ype3BblYarHbIX CUTyaLMI

KntoueBble cnoBa: riyboKkoe 0by4eHmne, CBepToYHbIe
HEVPOHHbLIE CeTW, KNacCMdUKaLmMs 30H 3eMHOV MOBEPXHOCTY,
aBTOMAaTM3NPOBAHHbIV HOPTOBOV KOHTPOL



