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WE MUST BELIEVE IN OURSELVES AND WORK HARD AND THEN
EVERYTHING WILL WORK OUT

ELECTRONIC COMPONENTS

M. Makushin, |.Cherepanov

CURRENT TRENDS IN THE DEVELOPMENT OF CAPACITORS

Common trends in the development of capacitors are size reduction

provided by the use of supermaterials and supertechnologies, expanding

the range of parameters, increasing resistance to harsh environmental

conditions and durability. The article highlights the promising prospects
of surface mounted multilayer cerarmic capacitors (MLCC)

Keywords: MLCC, high capacity, power, reliability, sidl! size
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KOMMNETEHTHOE MHEHMUE

A.PomaH
CMHEPT U NOCTABOK M UCNbITAHWUIA B OBECTIEYEHWU
MPEANPUATUIA KAYECTBEHHOW 3KB

KONOHKA OENAPTAMEHTA
PAAVNOIJIEKTPOHHOW MPOMBILLUJIEHHOCTH

HOBOCTH

MHEHMWE 3KCNEPTOB

OTEYECTBEHHbIE AUCKPETHbIE KOMIMOHEHTbI
AN19 NOBEPXHOCTHOIO MOHTAXA:
HACKOJIbKO BEPHbI CTEPEOTUTMbI

MOPTPET ®UPMbI

A.HacoHoB
HAZ1O BEPUTb B CEBSI U MHOTO PABOTATD,
W TOTAA BCE NOAYHUTCA

INNIEKTPOHHAA KOMMNOHEHTHASA BA3A

M. MakywuH, . YepenaHos

COBPEMEHHbIE TEHAEHLWW PA3BUTUA KOHAEHCATOPOB

ObWw¥MKM TeHALHUMAMMW PA3BUTUS KOHARHCATODOR SIBASETCH YMEHbLIe-
HWe pasmepos, 0becnedmBaemoe UCNOL3OEAHMEN CYNEPMATEPHANOB W
CYNePTeXHONOT AW, PACIUMPEHUE AWANAZOHA MAPAMETPOR, YBENUYEHMe
YCTOMYMBOCTH K XKECTKVM YCADBISM OKPYXAIOWEN CDELLI W A0NTOBEYHC-
CTY. OTMEYAETCH NepCreKTUBHOCTL MHOTGCIOWHLIX KePAMMUYeCKUX KOH-
Aercatopos (MLCC) ans noBepxHOCTHOTD MOHTaXa

Kntouesbie cnoBa: MICC BLICOKWNE MKOCTh, MOLHOCTL, HAASKHOCTD,
MWHWATIOPHOCTL
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N.Bryukhno, V.Gromov, M. Kotova, Yu. Sevastyanoy,

V. Strekalova, V. Pugachev

DISCRETE SILICON CAPACITORS

fhe article analyses the design of discrete capacitors based on silicon

from leading manufacturers. It considers planar and 3D capacitors and

the relationship of their parameters with the structural and technological

design 1t presents Cremniy £l Group JSC results on the development of
planar microwave and 3D capacitors

Keywords: capacitors, planar, 3D

ELECTROMECHANICAL COMPONENTS

M. Samoylova

CLICK AND YOU'RE DONE! ODU-MAC® BLUE-LINE MODULAR

CONNECTORS

The ODU-MAC® Blue-Line modular connectors feature less operation

cycles than ODU-MAC® Silver-Line and ODU-MAC® White-Line, they are

designed mainly for 10000 cycles but have a lower cost Therefore where

there are no increased vibration and shock requirements ODU-MAC®

Blue-Line products can become an optimal solution. These connectors

are widely used in instrumentation and medical equipment, engirneering
industry, etc.

Keywords: modular connector, ODU-MAC® Blue-Line,

ODU-MAC® PUSH-LOCK
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H.bptoxHo, B.Tpomos, M. KoTtosa, HO. CeBacTbLAHOB,
B.Crperkanosa, B.Myraves

AWCKPETHbIE KOHAEHCATOPbI HA OCHOBE KPEMHUS

MpuBeder ada/u3 KOHCTDYKUMA ANCKPETHLIX KOHAEHCATOPOB HA OC-
HOBE KDPEMHWS BEOYLWMX MPOM3IBOAATENEW. PacCMOTPeHLl nilaHapHbie
1 30-KOROEHCATOPL ¥ CBA3L WX MADAMETPOB C KOHCTPYKTUBHO-TEXHONO-
FAYeCKMM uCnonHeHuen. Mpusegerst pesynutatl AO «PYMITA KPEM-
HUIA 37 no pa3paboTke v OCBOCHMID [1aHAPHLEX CBY- v 3D-KOHAEH A
TOPOB

Kntouesble C10BA: KOKAEHCATOPLI, M11dHAPHLIE, 3D

SNNEKTPOMEXAHUYECKUME KOMIMOHEHTDI

M. Camownnosa

WESK, U TOTOBO! MOAY/TbHbIE PA3bEMbI ODU-MAC® BLUE-LINE
MogaynbHble pasbemst ODU-MAC® Biue-Line 06/134aior MeHbLLIAM pecyp-
COM No CpaBHeHKo ¢ ODU-MAC® Silver-Line 1 ODU-MAC® White-Line,
OHW PaCCHUTaHLI B OCHOBHOM Ha 10 TLIC. UAKIOB, HO MMEIOT MEHLLIYIO
CTOMMOCTL. TI03TOMY TaM, 1/le HET MOBLILeHHLIX TPEOOBAHNIA K BUBDA-
LMOHHOW ¥ Y/I2PHOW CTOWKOCTH, Npodykuna ODU-MAC® Blue-Line mo-
KET (TaTb ONTUMANLHBIM PELLEHUEM 3Tt PATLEMLI LIMPOKO NPUMEHAKT
8 KMA, B MELMUUHCKON TEXHUKE, MALIMHOCTPOCHAN W T11

Kntouesbie cnosa: MofynbHuit pasben, ODU-MACY Blue-Line,
ODU-MAC® PUSH-LOCK



R.Romashko, V. Ezhov

HIGH SPEEDS REQUIRE SMART SOLUTIONS: MOLEX CABLE SYSTEMS
AND CONNECTORS FOR DATA TRANSFER IN DATA CENTERS AND
TELECOMMUNICATIONS INFRASTRUCTURE

As data transfer rate in data centers increases the problem of signal
integrity degradation and decreasing signal-to-noise ratio becomes more
and more relevant. Molex offers cable systems for data transfer rates up
to 112 Cbit /s, which can reduce insertion loss, maintain signal integrity
ige
Keywords: data center, Insertior loss, signal inteqrity, PAM

and effectively manage thermal conditions

4 modulation, cable assembly, BiPass, retimer, QSFP-DD system,

backplane, Impulse connectors, twinaxial cable, hermaphroditic
connector

MICROWAVE ELECTRONICS

K.Dzhurinsky

THE EVOLUTION OF RADIO FREQUENCY CONNECTORS FOR MOBILE

AND CELLULAR COMMUNICATIONS

The article considers modern radio frequency connectors for maobile and

cellular communications, which provide signal transmission without
distortion and loss between base stations or remote antennas

Keywords: connectors, 4G and 5G networks

V. Kochemasov, S. Dinges, V. Shadsky

MEDIUM AND HIGH POWER MICROWAVE SOLID-STATE SWITCHES

Part3

The article reviews power solid-state switches of various Lypes

manufactured by a number of comparies. The information is provided on
the features and characteristics of these devices.

Keywords: microwave switch, [ield-effect transistor, insertiorn loss,

isolation
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P. Pomawko, B. Exxos

BbICOKWUE CKOPOCTU TPEBYHOT YMHbIX PEWEHUN:

KABEJIbHbIE CUCTEMbI M COEANHUTENW MOLEX

AN4 NEPEQAYN AAHHDIX B JATA-LLEHTPAX

WU TENEKOMMYHUKALIMOHHOW UHDPACTPYKTYPE

1o mepe yBenuierns CkopoCTv Mepejasi faHHbLIX B Aara-LieHTpax sce
Bonee akTyanLHOW CTAHOBUTCA NPOBNEMA Yxy/LIEHWS LeNOCTHOCTU Cur-
HaNd, CHYKEHMS OTHOWeHMA CurHan/Wwym. Komnakus Molex npegnaraer
KabenbHLIE CACTEMDI U191 CKOPOCTU nepedadn Aansuix ao 112 rout/c, ko-
TOpLIE MO3BOAMIOT CHAMTL BHOTUMbLIE NOTEPK, COXPAHUTDL LENOCTHOCTL
CUrHand, 3PHeKTUBHO YNpasnaTL TEMNOBLIMK PEXUMAMK.

KntoueBble cNoBa: [AaTa-LIEHTP, BHOCMMBIR NTOTEPK, LEI0CTHOCTh
curHana, mogynsauns PAM-4, kabensHas cbopka, BiPass, petanmep,
cucrema QSFP-DD, ofneanHuTeNbHas nnara, pasvbemol Impulse,
TBUHAKCMANBHLIR Kabenb, repmadipoavTHLIA pasbem

CBY-3/IEKTPOHUKA

I<. oKy pUHCKN®7

JBO/MOLMA PAAUOYACTOTHBIX COEAUHUTENEA

415 MOBW/IbHOM U COTOBOM CBA3M

PaccMaTPUBAIOTCY COBPEMEHHBIE PAANOYACTOTHLIE CORAMHNTRAN N9 MO~
BUNLHOM 1 COTOBOM CBA3M, 0DCCMIEYMBAKLLME NEPEAAYY CUTHANOE 0e3 nC-
KQOKEHUS 1 NOTePL MeXAy Ha30BbIMM CTAHUMAMM WM YAANEHHLIMU aH-
TeHHAMW.

KntoyeBble cnoBa: coepuHnienn, et 4G n 56

B. Kovwemacos, C. AuHrec, B. Waackuni

TBEPAOTE/IbHBIE CBY-TEPEK/IIOYATENN CPEAHEN

A BOJIbLIOW MOLLHOCTH

Hacms 3

PACCMOTPEHL MOLLUHLIE TBEPAOTE/ILHLIE MEPEKNYATENA PA3NNYHLIX TH
MoB, BLINYCKAeMLie pAAOM npouisoauTenenn. NpuseseHa uHpopmaumns
00 0COBEHHOCTSX W XaPaKTEPUCTVKAX AAHHBIX YCTPONCTB.

Kntouesble cnosa: CBY-nepeko4aresb, [0NeBON TPAH3NCIop,
BHOCKMBIE MOTEPY, pa3BAi3ka



COMPUTER ENGINEERING

D. Kostrin, V.Simon, N. Potrakhov, A. Ukhov

COMPUTER MANIPULATOR FOR PEOPLE WITH DISABILITIES

The article describes the design of computer manipulator with the help of
d by moving the hollow tube inside the user's
mouth due to actions with the tongue, teeth or lips, and emulation of left

which the cursor Is positione

or right mouse clicks is

performed by exhaling air into the tube or drawing

air from the tube

Keywords: computer manipulator, motse, cursor

TEST AND MEASUREMENT

J.Rossosky

AKIP-4133 AND AKIP-4133/1 OSCILLOSCOPES

WITH 16 GHz BANDWIDTH

Part1

The article reviews the design principles and characteristics of new

AKIP-4133 and AKIP-4133/1 broadband digital oscilloscopes. It is noted that

AKIP-4133 and AKIP-4133/1 oscilloscopes have an intermediary position

between two traditional types of oscilioscopes such as real-time and
stroboscopic ones.

Keywords: real-time oscilloscope, stroboscopic oscilloscope, bandwidth

CIRCUITRY

A.Voronin

NOISE CHARACTERISTICS AND SIGNAL PARAMETERS

AT THE FRONT-END OF READOUT ELECTRONICS CHANNEL

FOR SILICON DETECTORS

The noise properties of readout electranics channe! for silicon detectors

are determining factor in measuring the characteristics of pulses in a

channel. The article discusses the noise characteristics of silicor detector,

noise sources and signal parameters of readout electronics front-end
offers recommendations on the implementation of circuit solutions

Keywords: silicon detector, readout electronics channel, noise

properties, dark current, pulse noise, thermal noise, charge-sensitive

amplifier, shaper, flicker noise
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BbIHUC/TUTENBbHASA TEXHUKA

A.KoctpuH, B.CmoH, H.TloTpaxos, A. Yxos
KOMMNbIOTEPHBIA MAHUNYAATOP ANS MOAENA

C OrPAHUYEHHBIMA BO3MOXHOCTSAMU 3J0POBbA

[peanoxeHa KOHCTPYKLUS KOMTIBKITEPHOTO MAHWUMYAATOPA, NO3NLINOHK
POBAHME KypCopd C NOMOLLLIO KOTOPOID OCYLECTBASETCS MepemeLLeHmem
nONoI TPYGKK BHYTPY POTOBOW NONOCTM NONL3OBATENS 33 CHET ALNCTBUN
A3bIKOM, 3yGanu uan rybamia, a IMynauns Haxaruit NeBOR WK NpaBov
KHOMOK MulLLW - 3a CHeT BLI/0Xa BO3AYXA B TPYOKY WM BCACuIBAHNA HO3-
[1yXa U3 1pyoKy.

KntoueBble C10Ba: KOMILIOTEPHLIN MAHUTYASTOP, MLILLL, KyDLoD

KOHTPOJIb W U3SMEPEHWA

S, Poccockun

OCUUNNOrPADLI AKWM-4133 U AKUM-4133/1

C NONOCON NPOMYCKAHUA 16 MMy

Yacrb |

PacCMOTPEHbI MPUHLIAML NOCTPOBHUA W XaPAKTEPUCTAKU HOBLIX LUV
pOKONOADCHLIX LudporLix ocumnnorpados AKATT-4133 u AKUT-4133/1.
Otmeyeno, yto acumanorpadst AKUIM-4133 v AKUN-4133/1 3annmaior
MPOMEXYTOMHOE MOAOXKeHNe MEXAY ABYMS TPAAMLMOHHLIMU TUNAMM OC-
UMANOrpadios — PeanbHOro BPeMeHY U CTPOBOCKONMHECKMMA.
Kntouesbie cnoBa: oCLy110rPad peansHoro Bpemary,
CTPOBOCKONUUECKIIA OCLANOTPady, NOAOCA MPONYCKAHA

CXEMOTEXHUKA

A.BOpPOHUMH

LIYMOBbIE CBOACTBA U MAPAMETPbI CUrHA/IOB B FO/IOBHON
YACTU KAHATIA CHUTBIBAIOLLEA SNEKTPOHUKU NS KPEMHUEBbIX
[IETEKTOPOB

[LlyMoBbiE CEBOMCTBA KAHana CHWTLIBAIOLIEA INEKTPOHWUKN A8 KpemHue-
BbiX IETEKTOPOB — ONPEAEASIOLNK QAKTOP MPU UIMEPEHUAX XapakTepu
CTUK MMMY/LCOB B KaHane B CTaTbe pacCMOTPEHL LWyMOBLIE CBOWCTBA
KPEMHWEBOro JETeKTopa, MCTOYHUKY WYMOB W NAPAMETPLI CUIHANOB ro-
NOBHOW HaCTW CHUTLIBAIOLLEN NEKTPOHMKN, AdHbl PEKOMEHAALMU No
PEANMBALINN CXEMHBIX PRLLEHWN.

KntoueBble C10BA: KPEMHUEBLIA LETRKTOR, KAHAN CHITLIBAI0ILEN
3M1EKTPOHUKN, LWYMOBLIE CBOMCTEA, TEMHOBOW TOK, MMNYALCHLIR LM,
TEMNOBOV WYM, 3APAA0UYBCTBUTEALHLI YCUIUTEND, Wernep, dnukep-
wym
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MICROMODULES AND MICROASSEMBLIES

V.Zhalnin, A.Trifonov, T.Tsivinskaya
THE SELECTION OF TECHNOLOGY FOR PACKAGING
RADIATION-HARDENED MEMRISTOR MEMORY
Based on the analysis of factors determining the mechanical strength and
radiation hardness of mermnristor structures, the feasibility of choosing
LTCC technology for creating a microassembly of storage system module
is shown. The article describes the microassembly design and some
features of materials and technological processes affecting radiation
hardness
Keywords: microelectronics, memory devices, radiation-hardened
memory, memristors, memristor encapsulating, LTCC technology

CAD / CAE

Yu. Legan

HIERARCHICAL DESIGN OF ELECTRICAL CIRCUITS

Part1

[he article describes the technigue of hierarchical design of electrical

circuits using Altum Designer CAD. It is noted that the hierarchical

representation of electrical circuits is often optimal especially when
creating complex devices

Keywords: CAD, electrical circuit, hierarchical representation of circuits

DIGITAL MANUFACTURING

D.Chernov

HISTORY OF CERTAIN PROCESS AUTOMATION OR HOW TO DIGITIZE

MANUAL PRODUCTION

The article considers a new product from Ostek-SMT LLC, Smart

Workplace, aimed at improving the efficiency of manual work. It describes

the introduction of this product at the production site of Ryazan Radio
Plant JSC.

Keywords: preduction, workplace automation, Smart Workplace
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MUKPOMOAY/IU U MUKPOB/TOKHM

B XKanHuH, A.TpuopoHos, T. UmnBmnHCKas

BbIbOP TEXHOJIOTUW B/il KOPMYCUPOBAHUSA
PAAVALIMOHHO-CTOMKON MEMPUCTOPHOM MAMSATY

Ha ocHose aHanusa Gaktopos, ONDEAEASIOLNX MEXaHUYeCKylo npoy-
HOCTb W PAAMALIMOHHYIO CTOMKOCT b MEMPUCTOPHDLIX CTPYKTYP, NOKa3aHa
LienecoobpasHocTL Bbibopa TexHonorui LTCC Ang co3aaHus mukpochbop-
Kit MOZYASR CUCTEMLI XPAHeHUA [aHHLIX. ONucaHa KOHCTPYKLIMS MUKpO-
COOPKM 1 HEKOTOPLIE 0COBEHHOCTM MATEPUANOB 1 TEXHONOT UHECKUX NPO-
L|eCCOB, BAUSIOUINE HA PAANALNOHHYID CTOWMKOCTL

Knto4eBbie CAOBA: MUKPOINEKTPOHWKA, IANOMUHAIOLLE YCTPOUCTBA,
PA/INALIMOHHC-CTOMKAR NAMSITL, MEMPUCTORL!, FePMETUIALIN
MeMpPUCTOPOB, TexHonorua LTCC

CUCTEMbI MPOEKTUPOBAHMUA

HO. leraH

PA3PABOTKA 3IEKTPUYECKOWM CXEMbI B UEPAPXMYECKOW ®OPME
Hactb 1

Onucana Metoarka paspaboTiu MEKTPUYECKIX CXEM B NepapXu4eckon
Gopme 8 CATIP Altium Designer. OTMeYeH0, YTC nepapxinyeckas Gopma
NPEeACTABNEHUS INEKTPUHECKVX CXEM YACTO ABNSETCH ONTUMANLHON, 0CO-
BeRHO ANg CO3AAHNS COKHLIX YCTPOMCTB

Kntoyesble cnosa: CATIP, 3nexkTpruyeckan Cxena, nepapxnyeckas

Gopma NPeacTaBAeHUS Cxem

UMPPOBOE NPOU3BOACTBO

[.4epHos

WCTOPUA ABTOMATU3ALIMA OAHOTO NPOLIECCA,

WM KAK OLUMOPOBATb PYYHOE MPOU3BOACTBO

Paccmotper co3ganHbin Q00 «OcTek-CMT» HOBLI NPOAYKT — «YMHOE
pabotiee MECTO», HanpaBAEHHLIN Ha MOBbLIWEHNE 3OOEKTUEHOCTI pyy:
HOro Tpyaa. ONWCaHO BHeAPeHWe AAHHOrO NPOAYKTA Hd MPOU3BOACTBE
AQ «P3aHCKMIA Pagno3aBoaY.

KntoueBble C10BA: NPOM3BOACTBO, ABTGMATHIALIMS PABOUMX MeCT,
«YMHOe pabouee mMecTo»
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