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EXTERNAL FACTORS RESISTANCE AND RELIABILITY 
OF METAL-CERAMIC PACKAGES 

The article considers the reliability and external factors resistance ofmetal

ceramic packages produced by Plant ofSemiconductor Devices JSC (ZPp JSC) 
It is noted that these packages meet all the requirements for reliability and 

resistance toexternal factors. 
Keywords: metal-ceramic package, resistance, reliability 
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RELIABILITY AND VALIDATION 
A. Smirnov 

PRACTICAL ASPECTS OF TESTS FOR THE IMMUNITY OF EQUIPMENT 
TO LOW-FREQUENCY CONDUCTED INTERFERENCE, CARRIED OUT 

ACCORDING TO DEFENSE AND AVIATION STANDARDS 

The article discusses the specfics ofcarrying outtests forresistance to 

conducted interference inthe frequency range up to150 kHz forequipment in 

the defense and space industry. The issues ofmetrological support ofthis tests 

are considered. 

Keywords: electromagnetic compatibility tests, conducted interference, 

metrological assurance, coupling transformer 

MICROPROCESSORS AND FPGAs 
E.Starovoitov. E.Skiba 

DOMESTIC ELECTRONIC COMPONENTS 

AND MODULES FOR ROBOTICS 

For the intensive development ofdomestic robotics, it is necessary to transfer 

to electronic components and modules ofRussian design, which willmake it 

possible to overcome the dependence ofthe industry on foreign component 

manufacturers 

Keywords: mobile robots, microcontroller, PRO-04M navigation module, 

NM Mezzo mini evaluator, PR32-V3, PR4502, PR1803 modules 

A. Shisharin 
TRASSA-1P 32-BIT UNIVERSAL MICROCONTROLLER BEING DEVELOPED 

BY ANGSTREM )SC: CHARACTERISTICS AND DEVELOPMENT 

PROSPECTS 

The article considers Trassa-l P32-bit universal microcontroller developed by 

Angstrem JSc. Information on the characteristics and development prospects of 

this microcontroller isgiven. 

Keywords: microcontroller, memory, interface 
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ELECTRONIC COMPONENTS 3J1EKTPOHHAs:I KOMnOHEHTHAs:I 6A3A 
V. Mitrokhin, A. Strogonov, A. Gurov, D. Lyalin B. M~1TPOXVlH, A. Crporouoa, A.rYPOB, ,lJ,.Jl51nVlH 

PHOTOPIEZOELECTRIC RECEIVER OF OPTICAL SIGNALS 60 <1IOTOnbE303nEKTPWIECK~~ np~EMH~K OnTW"IECK~X C~rHAnOB 

BASED ON SURFACE ACOUSTIC WAVES HA nOBEPXHOCTHbIXAKYCTWIECK~X BOnHAX 

The article describes the principle ofoperation and topology ofasemiconductor Brrarse om1CaH npHHl.\Hn Ae~CTBH~ Hrononoras nOllynpoBoAHHKoBoro 
receiver ofoptical signals based on surface acoustic waves which has selectivity npHeMHHKa OnTHyeCKHX CHrHallOB Ha nceepnocrnux aKYCTHyeCKHX BOIlHax, 

in terms ofthe modulation frequency ofthe optical signal. 061la,11alOlljero H36HPaTellbHOCTbIO no yaCTOTe MOAYIl~l.\HH OnTHyeCKoro CHrHalla. 
Keywords: semiconductor, surface acoustic wave, optical signal, topology, KnlO'leBble oioaa; nOllynpoBoAHHK, nOBepxHoCTHa~ aKYCTHYeCKa~ 

fundamental absorption, piezoelectric effect. photoelectric effect. acoustic BOIlHa, OnTHYeCKH~ CHrHall, rononous. QlYHAaMeHTallbHoe nornouieuae. 
channel nbe303lleKTpHYeCKH~ 3QlQleKT, QlOT03lleKTpHYeCKH~ 3QlQleKT, aKYCTHYeCKH~ KaHall 

D. Makhin, A. Sizikov ,lJ,.MaXVlH,A.CVl3VlKOB 

IMPROVING QUALITY OF NOISE SUPPRESSION 66 nOBbIWEH~E KAllECTBA nOAAB/IEH~S1 nOMEX 

INPOWER SUPPLY CIRCUITS BY MEANS OF B36 FILTERS Bl.\EnSIX n~TAH~S1 Cnoaouuo <1I~nbTPOB 636 
The article describes adesign offeedthrough Herminal plters and their OnHcblBalOTc~ KOHCTPYKl.\H~ npoxoAHblX TpexKoHTaKTHbix QlHllbTPOB
 

cfdvantages versus traditional multilayer ceramic capacitors in noise suppression HnpeHMYlljeCTBa, KOTOpblMH OHH 061laAalOT BcpaBHeHHH cKIlaCCHyeCKHMH
 
in power supply circuits. It gives the characteristics ofB36 filter series produced MHOroCIlO~HbIMH KepaMHYeCKHMH YHn-KOHAeHcaTOpaMH npH nOAaBlleHHH
 

by Kulon Lee nouex no l.\en~M nHTaHH~. rlpHBOA~TC~ xapanepHCTHKH QlHllbTPOB cepHH 536 

Keywords: noise suppression, power supply circuits, feedthrough ceramic npoH3BoACTBa 000 «KYIlOHl>. 
filters, equivalent series inductance, equivalent series resistance	 KnIO'leBble cnosa: nOAaBIleHHe nouex l.\enH nHTaHH~, npoxoAHble 

KepaMHYeCKHe QlHllbTPbl, 3KBHBalleHTHa~ nOClleAOBaTellbHa~ HHAyKTHBHOCTb, 
3KBHBalleHTHoe nocnenoaarensuoe coopornanenne 

MICROWAVE ELECTRONICS CB~-3J1EKTPOHiliKA 

I. Malyshev, Yu. Eremeev, I. Belkov VI. ManblweB, 10. EpeMeeB, VI. 5enKoB 
EXPANDED LINE OF PRl-25 HIGH-POWER COAXIAL RF 70 PACW~PEHHASI n~HE~KA MOIllHblX KOAKC~AIlbHbIX Bll ~ CBll 

AND MICROWAVE RESISTIVE ABSORBERS PE3~CT~BHbIX nOrnOT~TEnE~ nn-zs 
The article presents an overview ofan extended line ofhigh-power coaxial RF Bcrane npencrasnen 0630P pacwHpeHHo~ IlHHe~KH MOlljHblX KoaKCHallbHblX 

and microwave resistive absorbers (pxed attenuators) and load equivalents from BY HeBY pe3HCTHBHbiX nornorurenea (QlHKcHpoBaHHblx arreuoaropos) 
NPO ERCON Jse for use in telecommunications, measuring, navigation and H3KBHBalleHTOB Harpy30K OT AO «H110 «3PKOH" AIl~ npHMeHeHH~ 

laboratory equipment. BTelleKoMMYHHKal.\HOHHO~, H3MepHTellbHo~, HaBHral.\HOHHO~ Hlla60paTOpHo~ 

Keywords: RF and microwave resistive absorbers, coaxial connector, input arnaparrpe. 
power, frequency range KnIO'leBble cnosa: BY HeBY pe3HCTHBHbie norIlOTHTeIlH, KoaKcHallbHbl~ 

coeAHHHTellb, BxoAHa~ MOlljHOCTb, AHana30H yaCTOT 
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V. Gevorkyan, V. Kochemasov, A. Safin 

MICROWAVE GENERATORS USING FERRITE RESONATORS 76 
Part 2 

The article considers microwave generators with the use offerrite resonators. 
Information is given on the design and electrical characteristics ofcommercial 

YIG generators produced by various manufacturers. 
Keywords: generator, ferrite resonator, frequency range 

,.,.Gnusarev, A. Miroshnichenko, V. Tsarev, N. Akafyeva 

DOUBLE-GAP KLYSTRON PHOTONIC CRYSTAL RESONATOR WITH 90 
ADDITIONAL PLANAR RESONANT ELEMENTS 

The results ofinvestigation ofthe main electrodynamic parameters ofadouble
gap photonic crystal resonator will come touse in the development ofresonator 
systems for klystron-type devices operating as amplfiers and generators in radar, 

telecommunications, and communication facilities. 
Keywords: multibeam klystrons, resonator design, operating frequency, self-Q 

factor, characteristic impedance 

POWER ELECTRONICS 
V. Ezhov 

PAIRUI AND Henlv: NEW BRANDS AT THE RUSSIAN MARKET 100 
OF VOLTAGE CONVERTERS 

The article provides an overview ofvoltage converters and power modules 
manufactured by PAIRUI Group and Henlv Power Technology, their key areas of 

application 
Keywords: AC / DC converter, isolated DC / DC converter, power module, input 

voltage range, output regulated voltage, DIP package, SIP package 

TEST AND MEASUREMENT 
V. Muravyov, A. Zarezin, A. Titenko, V. Bobova, 

M. Sinogin, I.l<ukushkin, S.Zaostrovnykh 

50-75 GHZ AND 75-110 GHZ DOMESTIC EXPANSION MODULES FOR 110 
VECTOR NETWORK ANALYZERS 

50-75 GHz and 75-110 GHz extension modules for vector network analyzers 
have been developed and manufactured Expansion modules are compatible 

with both domestic PLANAR vector network analyzers and foreign ones from 
Rohde&'Schwartz and Keysight 

Keywords: converter modules, output power, dynamic range, vector network 
analyzers 

B.reBopK~H, B.Ko4eMacoB,A.Ca~~H 

rEHEPATOPbl CB4 CnPHMEHEHHEM II>EPPHTOBblX PBOHATOPOB 
Yam2 

PaccMoTpeHbl reueparopu CBY cnp~MeHeH~eM ¢epp~ToBbIX peso-aropoa 
np~BeAeHa ~H¢opMall~~ 0KOHCTPYKT~BHbIX ~ 3neKTp~4eCK~x 

xapakreparnuax KOMMep4ecK~x >KV1f-reHepaTopoB, BblnycKaeMblx 
pa3n~4HbIM~ npo~3BoA~Ten~M~. 

KmO'IeBble cnosa: reueparop. ¢epp~ToBbl~ pesouarop, A~ana30H 4aCTOT 

A. rHycapeB, A. M~powH~4eHKo, B. tlapes. H.AKa~beBa 

ABYX3A30PHblH KnHCTPOHHblH II>OTOHHO-KPHCTAnnH4ECKHH 
PE30HATOP CAOnOnHHTEnbHblMH nnAHAPHblMH 
PE30HAHCHblMH 3nEMEHTAMH 
Pe3ynbTaTbi ~ccneAoBaH~~ OCHOBHblX 3neKTpoA~HaM~4ecK~x napauerpos 
AByx3a30pHoro ¢OTOHHo-Kp~CTann~4ecKoro pesouaropa Ha~AYT np~MeHeH~e 

npa paspatone pesoraropuux C~CTeM An~ nputopoe Kn~CTPOHHOro runa, 
pa60TalOU1~x BKa4eCTBe yc~n~Tene~ ~ reHepaTOpoB BpaA~onoKall~~,
 

TeneKoMMYH~Kall~~, cpeACTBax CBm~.
 

KmO'IeBble cnosa: MHoronY4eBbie Kn~CTPOHbl, KOHCTPYKll~~ pesouaropa,
 
pa604a~ 4aCTOTa, co6CTBeHHa~ A06poTHom, xapaKTep~CT~4ecKoe 

conpoT~BneH~e 

c~nOBA~3nEKTPOH~KA 

B. E>KOB 

PAIRUI HHenlv: HOBbiE IiPEHAbl HA POCCHHCKOM PblHKE 
npEOliPA30BATEnEH HAnP.R>KEHH.R 
Brrarse npeacraeneu 0630P npeoopasoearenea HanpmKeH~~ ~ MOAyne~
 

n~TaH~~, BblnycKaeMblx KOMnaH~~M~ PAIRUI Group ~ Henlv Power Technology,
 
~x KnlO4eBbie 06naCT~ np~MeHeH~~.
 

KmO'IeBble cnosa: AC! DC-npe06pa30BaTenb, ~30n~poBaHHbl~
 

DC! DC-npe06pa30BaTenb, MOAynb n~TaH~~, A~ana30H BxoAHoro HanpmKeH~~,
 

BblxoAHoe CTa6~n~3~poBaHHoe HanpmKeH~e, DIP- Kopnyc, SIP-Kopnyc
 

KOHTPonb ~ ~3MEPEH~~ 

B. Mvpaeses. A. 3ape3~H, A. T~TeHKo, B. 506oBa, 

M. C~Hor~H, V1.I<YKYWK~H, C.3aoCTpoBHblX 

OTE4ECTBEHHbiE MOAynH PACWHPEHH.R 50-75 rru H75-110 rru 
An.R BEKTOPHbiXAHAnH3ATOPOB llEnEH 
Pa3pa6OTaHbi ~ ~3roToBneHbl MOAyn~ pacw~peH~~ 4aCTOTHoro A~ana30Ha 

50-75 rru ~ 75-110 rru An~ eerropuux aHan~3aTopoB llene~ MOAyn~ 

pacw~peH~~ COBMeCT~Mbl KaK cOTe4eCTBeHHbIM~ BeKTOpHbIM~ aHan~3aTopaM~ 

llene~ nJlAHAP, TaK ~ c3apy6e)l(HblM~ OT Rohde&'Schwartz ~ Keysight. 
KmO'IeBble cnoaa: KOHBepTOpHble MOAyn~, BblxoAHa~ MOU1HOCTb, 
A~HaM~4ecK~~ A~ana30H, BeKTopHble aHan~3aTopbl llene~ 

HAY4HbiE CnEllIiIAJ1bHOCT~.no KOTOPblM ~3AAH~E BXOAIiIT B nEPE4EHb BAK: 

2.2.1 BaI<YYMHa~ 101 nna3MeHHa~ 3neI<TpOHIo1Ka 

2.2.2 3neKTpoHHa~ KOMnOHeHTHa~ 6a3a MIo1KpO-101 HaH03nel<TpOHIo1KIo1, 

KBaHToB~xYCTPO~CTB 

2.2.4 nplo16opbllo1 MeToAbl 1013MepeHIo1~ 

2.2.S nplo16opbl HaBlo1raLjlo1101 

2.2.6 OnTWleCKlo1e 101 OnT101KO-3neKTpoHHble nplo16opbl101 KOMnnel<Cbl 

2.2.8 MeToAbl 101 nplo16opbl I<OHTpOn~ 

101 Alo1arHoCTIo1KIo1 MaTeplo1anoB, 1013Aenlo1~, BeLl(eCTB 101 nplo1poAHO~ 

cpeAbl 

2.2.10 Merponorun 101 MeTpOnOrlo1yecl<Oe ocecne-reune 

2.2.11 V1 Hcj:lOpMaLjIo10HHO-1013MepIo1Ten bH ble 

101 vnpaanmouuie CIo1CTeMbl 

2.2.12 nplo16opbl, clo1CTeMbllo11013Aenlo1~MeAIo1LjIo1HCKOro Ha3HayeHIo1~ 
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S. Belov C. 6efloB 
DEEPENING SELF-DIAGNOSIS OF TEST AND VERIFICATION EQUIPMENT 116 

OF CONTROL SYSTEMS: MIGRATION FROM WINDOWS TO L1NUX 
The article describes the problems identiped during an attempt tomigrate 

from Windows OS toLinux OS in relation totest and veripcation equipment 
self-diagnosis software ofcontrol systems It turned out that rnigration will 

affect self-diagnosis algorithrns it will be necessary tocreate and deepen self
diagnosis ofthe OS itself. its cornpatibility and interaction with expansion 

boards 
Keywords: test and verfication equipment, test and verfication equipment 

•self-diagnosis, transition frorn Windows toLinux, OS self-monitoring, Acronis 

1<. Epifantsev, N. Efremov 
INVESTIGATION OFTHE INFLUENCE OF PROBE INCLINATION 124 

ANGLE AND LOCATION OF TOUCH POINTS ON THE MEASUREMENT 
ACCURACY OF ROUNDTEST RA-120P ROUND TESTER 

The article considers the problem ofincreasing the accuracy ofmeasuring 
deviations in the shape ofparts ofRoundTest RA-120P round tester. The results 
obtained will be useful in plammq and carrying out rneasurernents and control 

ofparts (body ofrevolution) using RoundTest RA-120P round tester. 
Keywords: RoundTest RA-120P round tester, geometric shape, stylus angle, 

centeringlal ignrnent 

ECONOMY + BUSINESS 
B.Avdonin, M. Makushin 

DIFFICULTIES IN IMPLEMENTING THE CHIPS ACT INTHE US 130 
The serniconductor industry including rnicroelectronics plays an important role 
inthe rnodern econorny To rnaintain and strengthen positions in this area, the 

US and the EU have adopted relevant laws. But their irnplernentation faces 

diffculties. 
Keywords: CHIPS and Science Act, funding, semiconductor rnaterials, assembly, 

testing, IC packaging 

FOR ENGINEERS 108 

VrJlVIiJ1EHHE CAMOKOHTPOml KOHTPOJ1bHO-npOBEPO"lHOH 

AnnAPATVPbl H3AEJ1HH CHCTEM VnPABJ1EHH$I: MHrPAl.\H$I 
CWINDOWS HA L1NlJX 

Bcrane onHCblBalOTC~ np06neMbl, Bbl~BneHHble npH 0CYl11eCTBneHHH nonblTKH 
MHrpal.\HH cOCWindows Ha OC Linux npHMeHHTenbHo Kno caaosonrpons 
KnA H3AenH~ CHCTeM ynpaBneHH~. Bbl~cHHnocb, YTO MHrpal.\H~ nOBnH~eT 

Ha anropHTMbl caMoKoHTpon~: nOTpe6yeTc~ c03AaHHe Hyrny6neHHe 
caMoKoHTpon~ caMo~ OC, ee COBMeCTHMOCTH HB3aHMoAe~cTBH~ cnnaTaMH 
pacwHpeHH~ .
 
Kmo'lesble cnoea: xourponsno-npoeepc-aas amapavpa, caMoKoHTponb
 
KnA, nepexoA cWindows Ha Linux, caMoKoHTponb Onepal.\HOHHO~ CHCTeMbl,
 
Acronis
 

1<. Enll1¢aHlJ,eB, H. E¢peMoB 

HCCJ1EAOBAHHE BJ1H$lHHSI VrJlA HAKJ10HA I1.IVnA 
HPACn0J10>KEHH$I TO"IEK KACAHH$I HA TO"IHOCTb H3MEPEHH$I 

KPVrJlOMEPOM ROUNDTEST RA-120P 

PaccMoTpeHa np06neMa nOBblweHH~ TOYHOCTH H3MepeHH~ OTKnOHeHH~ ¢OPMbl 
AeTane~ Ha KpyrnoMepe RoundTest RA-120P nonyyeHHble pe3ynbTaTbi 6YAYT 
none3Hbi npH nnaHHpoBaHHH HnpoBeAeHHH H3MepeHH~ HKOHTpon~ AeTane~ 

(Ten Bpal11eHH~) Ha KpyrnoMepe RoundTest RA-120P 
KnIO'leSbie cnoaa: KpyrnoMep RoundTest RA-120P, reOMeTpHYeCKa~ ¢opMa, 

yron HaKnOHa l11yna, l.\eHTpHpoBaHHe/BblpaBHHBaHHe 

3KOHOM~KA + 6~3HEC 

6.ABAOHII1H, M. MaKywlI1H 
TPVAHOCTH PEAJ1H3ALIHH CHIPS ACT BCWA 
BcOBpeMeHHo~ 3KOHOMHKe 60nbwylO pons urpaer nonynpoBoAHHKoBa~ 

npoMblwneHHoCTb, BKnIOYa~ MHKp03n€KTpOHHKY. An~ coxpaHeHH~ 

HYKpenneHH~ n03Hl.\H~ B3TO~ 06naCTH BCLLlA HEC npHH~Tbl 

cooTBeTcTBylOl11He 3aKOHbi. Ho HX peanH3al.\H~ CTanKHBaeTC~ CTpYAHomMH. 
KnIO'leSble cnoaa: CHIPS and Science Act, ¢HHaHcHpoBaHHe, 
nonynpoBoAHHKoBble MaTepHanbl, c60pKa, rerrnpoaanne, KopnycHpoBaHHe It1C 

~H>KEHEPY 
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