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CURRENTTRENDS INTHE DEVELOPMENT OF CAPACITORS 

Co mmon trends in the devel opment or ca pacitors are size reduction 

provided by the use orsu permaterials and supertechnologies, expand ing 

the ra nge or param eters. increasing resistance to harsh environmental 

co nditions and durabihtv The article highligh ts the promising prospects 

orsurface mounted multilayer ceramiccapacitors (MLCC) 
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I

N Bryukhno , V.Gromov, M Kotova , Yu Sevastya nov, 

V. St reka lova , v. Pugach ev 

DISCRETE SILICON CAPACITORS 

The article analyse the design of discrete capacitors based on silicon 

from leadmq manufacturers I[ considers planar and 3D capaci tors and 

[herelationslupof their parameterswith hes rue uraland technological 

design It presents Cremniy EI Group JSCresults on the development of 

planal microwave nd3Dcapaci ors. 
Keywords : capacitors, planar, 3D 

ELECTROMECHANICAL COMPONENTS 

M Samoylova 

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

CONNECTORS 

The ODU-MAC® Blue-Line modular connectors feature less opera tion 

cvdes than ODU-MAC'"' Silver-LineandODU -MAC'~ White-line, theyare 

designed mainly for 10000 cycles but havea lower cost Thereforewhere 

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

Blue-Line products can become an optimal solutr n. These connectors 

are widely used in instrumentation and medical equipment, enqineennq 
industry, etc 

Keywords: modu larconnector, ODU-MAC® Blue-Line, 

ODU-MAC® PUSH -LOCK 
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A~CKPETHbIE KOHAEHCATOPbl HAOCHOBE KPEMH~Sl
 

npV1 BeAeH aHaJH13 KOHCTPYKllV1 H AV1 CI<pel HblX KOHAeHC TOpOB Ha oc­


HOBe KpeMH\1>l BeAYll1V1X npO\13BO/l,\1Teneii PaccMOl [leHbl nnaHapHble
 

V1 3D'KOHAeHcaTopbl V1 CB>l3b VlXnapauerpon c KOHCTpyKTVl BHo-TexHono­


r101 eCK101M 101 cnonHeH1o1eM npV1BeAeHbl pCJYl1bTaw AO "rpynnA KPEM­


HVl II1 311» no pa3pa60TKe 101 OCBoeH 101 1O nnaHapHblx CBLj- 101 3D-KoHAeHca­


TOpOB
 n
 
KJl104eSbie cncsa: KOHAeHcalOpbl, nnauapnue, 3D 

3J1EKTPOMEXAHVl4ECKVlE KOMnOHEHTbl 

M CaMoti!noBa
 

lllEllK, ~ roTOBO! MOAYllbHblE PA3bEMbi ODU-MAC®BLUE-LINE
 

MOAynbHblc pa3beMbl ODU-MAC(I,; Blue-Line 06naAClIoT MeHbW\o1M pecyp­


COMno cpaBHeH V110 CODU-Iv1ACQ'.' Silver-Line V1 ODU-MACl') White-Line,
 

OHV1 pacc ~V1 TaHbl BOCHOGHOM HCl 10 w e L(V1 K110G, HO101MCIOT MeHbwylO
 

CTOM, OCTb n03TOMY TaM , rne HeT nOBblweHHblXTpe6oBilHV1 H K BV1 Gpa­


L(V10HHOtil 101 YAapHotil CTOHKOrT V1, npO,J1yKL( V1>l ODU-MAC(!I Blue-Line MO ­


>KeT( TilTbOnTV1MJnbHbIMr eUJrHMCM -TV1 pa3beMbi 1101pOKOnpMMeHlllOT
 

BKV1A, BMeA I I ~ 101HCKO I1 reXH101 Ke, MawV1HoCT poeH v1101 ~1 rn.
 
KJl104eSbie cnosa:MOAynbHblfl pa3beM, ODU-Iv1AC® Blue-LlIle.
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R . R om a sh k o , V Ez h o v P. POM aWI( O. B. E>KOB
 

HIGHSPEEDS REQUIRESMART SOLUTIONS: MOlEXCABLESYSTEMS 68 B b I CO K ~ E CKOPOCT~ TP E6YfOT YMH blX PEW EH~~ :
 

AND CONNECTORSFORDATA TRANSFERIN DATA CENTERS AND KA6EflbHbiE C~CTEM b l ~ COEA~H~TEfl~ MOlEX
 

TElECOMMUNICATIONSINFRASTRUCTURE AflSlIlEPEAA4~ AAHHblX BAATA-l\ EHTPAX 

As data transfer ra te In data center, mcreases tile problem of signal ~ TEflEKOMMYH~KAl\~OHHO~ ~ H<t> PACTPYKTYPE 

integrity de rarlationand decleaslng ';ignal to-noise lalla becomes more nO Mepe YBem1 Y eH~H CKOPOCT~ nepeJ\JYl1gaHHblx B/1aTJ-L(eHTpaXBee 

and more relevant Molex offerscable systems fOl data transfer rates up onee d KTya ll bHo ~; CTaHOBHTCHnp061leMa YXYl1weHH51 l \eIlOCTHOCTHCHr ' 

to 112 GbitIs. Which can reduce insert« n loss, maintain signal in eqritv Hana. CHI1JKt'HH51 OTHoweHH51 cHrHan/wy 1. KOMnaHH51 Molex npeanaraer 
and effectivelymanage thermalconditions Kil6ellbHbie HCTeMbi AM CKOpOCTH nepetlJYH aHHblX /10 112 16~11 / C . KO­ O,fl,HO 

Keywords: datacenter, Insertion loss, .,ignal integllty. PAM­ ropue n03BOllHiOT CHH3,Hb HHOCVIMble norepn. COXpJIHiTb L\eIlOCTHOCTb
 

4 modulat ion, cableassembly, Bi rd,S. retimer. QSF P-D[)system. CHrHilIlJ, 3(PlPCKHlBHOynpaBIlHrbTenllOllblMHpeJKHMa' H.
 

backplane. Impulseconnectors, tWinaxial callie. hermaphroditic KIlIO'leBble (IlOBa: nar -ueurp, BHOU1Mble norepe. L(enOeTHOCTb
 

connector CH rHdIlJ, MOAYMl l.\'l51 PAM-4, Ka6enbHJ51 c60pKa , BiPass. pt'ra~ Mep , 

CHCTeMd QS P-DD, 06be,llHHHTellbflil51 nnara, pa" eMbllmplll ~e . 

TBHHdKcHallbHblHKd6ellb. repMd(11pogwi HblHpa3bt'M 

MICROWAVE ELECTRONICS CB4-3nEKTPOHII1KA 

1< . Dzh u r ins k y 1<. Jj>KYP il1HCKiI1li1
 

THEEVOlUTIONOF RADIO FREQUENCY CONNECTORS FOR MOBILE 74 3BOflfOl.\~SI PAA~04ACTOTHbIX CO EA~H~TEnE~
 

AND CELLULAR COMMUNICATIONS AflSl M06~flbHO~ ~ COTOBO~ CBSl3~ 

Thearticleconsiders modem radio [re uen y con nectors for mobileand PaccMdIpHBdlOTGI cOBpeMeHHblp' PJJlHOYilCTOfHble coeAHI I,neml /~ml MO· 

cellular communications. which provide ,ignal transmission without 6WIlbHOHV1 COTO B O ~ CB513H, 06ccne'l VlBalOtl\HenepegayyCV1rHilnOB 6e3He­

dis tortionand loss between basestations or remoteantennas KaJKeHWHH norene MeJK,Qy 6a30Bb!MHCTdHL(Hii 11 ~ flH YAaneHHblMHilH ­

Keywords: connectors . 4G and5Gnetworks	 TeHHa" H. 
KfllO'leBble cnoaa: COeJ1V1 H'lTenH. cem 4GV1 5G 

V I<o c h e m a so v. S Ding e s , V Sha d sky B I<OYe M a COB, C. Jj il1H r e c . B. W aACI( iI1 li1
 

MEDIUM AND HIGH POWER MICROWAVE SOLID-STATE SWITCHES 82 TBEPAOTEflbHblE CB4 -mPEKflf04ATEfl~ CPEAHE~
 

Part3 ~ 60flbWO~ MO~HOCT~ 

The article reviews power solid-state switches of va rious types llam 3 

manufactured bya number 0 companies The information isprovided on PaccMoTpeHbl MOtl\IIb1e TBepp,oTeJlbHble nepeKll IOYaTf'llH pil31lWHlbiXTH­

thefea turesandcharacteristicsof these devices. nOB. Bblf1ycKaCMblC P51JlOM npm11B OA ~1Tell e v. np\1 BI1CHil HH{!lOPMCl l.\HH 

Keywords: microwave switch. field-effect rans istor, msertion los , 06OC06CHHOCT51XHxapaxrepacrarax/1aHHblXYCTPO ~ TB.
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COMPUTER ENGINEERING 

D. I<ost rin , V Simo n, N. Pot rakhov, A Ukho v 

COMPUTER MANIPULATORFOR PEOPLE WITH DISABILITIES 

tne rucledesrnbes theoesiqn of computer manipulator with thehelp of 

whichthecursor 15 postuonec bymovingthe hollowtubeInside the user's 

mouthdue toactions with he tonque, teethor lips, nrJ emulationof left 

or righ mouse clicksisp rformedby exhalingair into the ubeor drawing 

au from helll be 

Keywords: computer rnanipula or. mouse, cursor 

TEST AND MEASUREMENT 

J.Rossosk y 

AKIP-4l33ANDAKIP-4l33/1 OSCILLOSCOPES 

WITH 16GHz BANDWIDTH 

Part 1 

The article reviews ill' des.qn principles and characteristics of new 

I\KIP-4133 andAKIP-4133/ 1broadbanddigital oscilloscopes. It isnoted that 

AKIP-41l3 and AKIP-4133/1 oscilloscopes have an intermediary position 

between two traditional types of osdnoscopes uch as real-l ime and 

strobes opic ones. 

Keywords: real-nneoscilloscope. stroboscopicoscilloscope. bandwidth 

CIRCUITRY 

A.Voro nin 

NOISE CHARACTERISTICS AND SIGNAL PARAMETERS 

ATTHE FRONT-END OFREADOUT ELECTRONICS CHANNEL 

FOR SILICON DETECTORS 

The noise propertiesof readout electronics channel for oilicon detectors 

are determining factor in measuring he characterisucs of pulses in a 
channel. Thearticlediscussesthe olsechdl aClensticsof silicon de ector, 

noise sources an signal parameters of readout elecuonics [rout-end. 
olfers recommendationson theimplementationof circuit solutions 

Keywords: silicondetector, readout eiectronicschannel, noise 

propelties, darkcurrent. pulse noise, thermal noise, charge-sensitive 

ampiiner, shaper, nicker noise 

PE)J,AKLI,l-lOHHbllii COBET: 5 . 5a6 aHH, 10 50p!'1 COB, n BepH!'1 I< . 

. B '1 WH eB C K !'1~ . C. ra MKpell !'1A 3e. 10 rylllleB, Ll<paClt!'1KoB. M Kp,neHKo, 

rJ KYUI>KO, B. [l YI(W1C 8, f1epe uep 3eB, C n()p THO ~ , A Cfl r oB, B. urna«. 
A. S1K YH 'IH 

l-l3)J,ATEnb l-l Y4PE)J, l-lTEn b - Pl-lLl,«TEXHOCCIl EPA» 

rEHE PAnbHbilii )J,l-lPEKTO P: O . l<a3dHll L'Ba 

rnABHblC1 PE)J,AKTOP: A C!'1 l'o a 

3AMECTV1TEnb rnABHoro PE)J,AKTOPA: 10. KOB il l1 eB CI< !'1~ 

BbIf1 YCKAlO l1I l-llii PE)J,AKTOP: O. Pa sroaopoaa 
PE)J,AKTOP bl PA3)J, En OB: B EXOB.H EllflceeB. V1 . ko xopeaa . B. Me~ l1 fl l~e 8 

nV1TEPATYPHbllii PE)J,AKTOP: n nerpo sa 

KOPPEKTOP: A I1Y>KK OBil 

KO M n bIO T EPHA S1 BEPCTKA: A He6 oll bCI1H. 0 OIl L' ~H \o1 KOB 

Bbll.fl-1Cm1TEllbHA~ TEXHIIIKA 

,o, .I<OCTpV1 H, B. CV1MO H, H n OTpaxo B, A YXOB 

96	 KOMnbIOTEPHbl~ MAHlt1nVmnOp A/Hl IlIOAE~ 

COrPAHlt14EHHbIMlt1 B03MOlKHOCTll Mlt1 3AOPOBbll 

npeAJ10>KeHd KOHCTPYKl.\vHl KOMnbiOl eplloro M.lH f1nymTOpJ, n 03 Vl I \ V10H ~1 ' 

posaune Kypcopacno ouu« KOTOpOrooCYll\eCTBmleTCll nepeMell\eHVleM 

nOJ1 o~ Tpy6KVl BHyrpVl POTO BO~ n0l10Cl Vl n0J1 b30BdTeI1H sa orer Ae~ CT[l Vl ~ 

H3blKOM, 3y6aM VI Vl IlVl ry6aMVI , a 3MYIl 5J I.\VlHIH>KaH1Hn eBo~ Vl J1 101 npd Bo ~ 

KHonOK MblW Vl .- sa o-er Bb ' /~ oxa B03Ayxa Brpy6KYl~ n Vl BtdCblBdHVlHB03­

Ayxa Vl 3rpy6KVl 

KnlO'leBble cnoaa: KO nbiOTepHbli1 MaHvmyllHTop, MblWb, KypCOp 

KOHTPOllb III 1113 MEPEHIII~ 

Sl . Poccoc 1<V1 ill 
102	 OCUlt11l1l0rPAlI>bl AKlt1n-4133 lt1 AKlt1n-4133/1 

Cnonocoa npOnVCKAHlt11116 rru 

YaCTb1 

PaccMoT peHbl npVlHl\lo1nbl noctpoenas VI xapaKTepVlCTVlK VI HOBblX WIo1' 

pOKonOIlOCHl>IX I.\ Io1(PPOBbIX OCI.\Io1 J1 J1 0rpa¢OB AKlJln '4133 Vl AKlJln-4133/ l 

OmeyeHO, ' ITO OCI.\VlJlIIOrparpbl AKlJJn-4133 Vl AKV1 n·4133!1 3ClH Vl Malor 

npOMe>K'fToYHOe n0J10>KeHlle e>K/WAByMll TpaAl1ljVlOHHblMI1TVlnaMl1 oc­

1.\ V1 11110rpa<j>OB- peanbHoroflpeMeHIo1 Vl CTp060CKOnlo1 yeCKVlMlt 

KnlO'leBble (noaa: OCI.\ V1 l1llOfpa(jJ peanuroroapeMt'HVl . 

CTp060c KO n W l e(K Vl~ OC I.\ VlJIIlOrpar!), nonoca Ilpo nycK aH~ 5 1 

CXEMOTEXHIIIKA 

A. BopOHV1 H 

114	 UJYMOBblE CBO~CTBA l-1 nAPAMETPbl Clt1rHAIlOB B roIlOBHO~ 

4ACTlt1 KAHAnA C4lt1TbIBAIOll.(E~ 3IlEKTPOHlt1Klt1 All$! KPEMHlt1EBbIX 

AETEKTOPOB 

WyMoBble C BO ~CTB a KaHana C'IVlTiJlB c11Dll\CH)neKTpOHI1KVI Af1JI KpCM HVle­

~ b l X AeTeKTOpOB- onpCAenmoll\lo1 ii ¢aKTOp npVl Vl3MepeHVlHXxapaxrepa 
CT Io1K ~1 M nYll bCO B B xauane B CT an.e pace orpeuu W{MOBble ca O~ CTBa 

K pe MH ~1 e B oro nererropa. Vl TO'lHVl KI1 yMoa 101 napauerpu CWHallOBro­

llo a HO~ YdCT Vl C'l lo1 lb1~ a lO ll\e ~1 :JJ1 eKTpOHVl KVI , AJHbl p e KOMe H/l.a l~VlVl no 

peiJIlVl3aljVll1cxeMHblX pewe Il Vl ~ . 

KIlIO'leBble (noaa: KpeMHlo1eBbllil AeTeKTOp, KaHJIl C'lV1 rblBalOll(eW 

3f1eKTpOHIo1 KVl, WyMOBblCcBO~ CTBa , TCMHOBOHTOK, I' M ny n bc H b l ~ WYM. 

rennosof WyM, 3a PHAOYYBCT B Vl Te J1 b H b l ~ yCVl l1 Vl1ellb, we~nep , ¢IlVl Kep­

WYM 
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M ICROMODULES AND M ICROA SSEM BLI ES 

V. Zha lnin, A.Trifonov, T Tsivin skaya 

THE SELECTION OF TECHNOLOGY FOR PACKAGING 

RADIATION-HARDENED MEMRISTOR MEMORY 

Basedon the analys i ~ oFfan or sdetermining the mechanical strength and 

radiation hardnes :> of mernristor structures, the feasibility of choosing 

LTee technology for creating a microassembly of storaqesystem module 

is shown The article describes the microassembly design and some 

[eatu es r material and technological processes affecting rad iation 
hardness 

Keywords: microelectronics, memory devices, radiation-hardened 

memory, memristors, memris or encapsulating, LTee technology 

CAD I CAE 

Yu Legan 

HIERARCHICAL DESIGN OF ELECTRICAL CIRCUITS 

Part 1 
The article describes the technique or hierar chical design of electrical 

circui ts using Allium Designer CAD It is noted that the hierarthica: 
representation of electrical circuits is often optimal especially when 

creating complexdevices 

Keywords: CAD, electrical circuit, 11 ierarchical representation or circuits 

DIGITAL MANUFACTURING 

D Chernov 

HISTORY OF CERTAIN PROCESS AUTOMATION OR HOW TO DIGITIZE 

MANUAL PRODUCTION 

The article con siders a new product [rom Ostek-SMT LLC, Smart 

Workp lace,aimed at improving thee[0ciencyofmanualwork It desrnbes 
the introduction of Ihis product at the production site of Ryazan Rad io 
PlantjSC 

Keywords: production, workplace au tomation, Smart workplace 
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MIi1KPOMOAY/H11i1 MIi1KP06nOKIi1 

B.) !<a ilHVlH, A .Tp Vl<POHOB, T. lJ,VlBVlHcl <a Sl 

124	 Bbl60P TEXHOIlOrL-lL-l AIlSl KopnYCL-lPOBAHL-lSl 

PAAL-lAl.(L-lOHHO-CTOI1KOI1 MEMPL-lCTOPHOI1 nAMSlTL-l 

Ha OCHOBe aHanv13a epaKTopoB, onpenenmouiax MexaHI-14ecKYlO npos

HOCTb 1-1 paAIi1aL\I-10H HYlO CTOWKOCTb MeMpl1CTopHblXCTpyKTyp, nOKa3aHa 

L\eneC006pa3HoCTb Bbl60pa TeXHOnOrl-1yl lTee An>! C03Aa HI-1>! MI-1KPOc60p­

KI-1 MO.a.yn>J CI-1 CTCMbl XpaHeHI-1 >! AilHHblX Onl-1CaHa KOHCTPYKL\ I-1 >! MI-1 KPO
C60PKI-1 1-1 HeKoTopbleoc06eHI/oCTI-1 MaTepY1anO(l 1-1 TeXHOnOr l-1 4eCK I-1Xnpo­

L\eCCOB, Bn l-1>!IOl!1l-1e HapaAI-1 aL\I-10HHYlO CTOflKOCTb. 
K11IO'leSble cnosa: MI-1Kp03neKTpOH I-1Ka, 3anOMI-1HalOU1l1eyCTpowCTBa, 

pa/.1 l-1aUY10HHO-CTowKa>! naMmb, MeMpI-1CTOpbl. repMen 13ilUI-1H 

MeMpI-1 CTOpOB, TeXHOnOrl-1 >! LTee 

CIi1CTEMblnpOEKTIi1POBAHIi1~ 

fO.Jle ra H 

130 PA3PA60TKA 3JlEKTPL-l4ECK0I1 CXEMbl BL-lEPAPXL-l4ECK0I111l0PME 

Yam,1 
Onncaua MeTOAl-1 l(a pa3pa60TI(I-1 3neKTpl-14 eC KIiIXcxeMB l-1epapXliI 4ecKO~ 

epopMe BCAnp Altium Designer OTMe4eHo, 4TOI-1CpapX1-14eCKa51 epopMa 

npeACTaBneHI-151 3neKTpIiIyeCKI-1XcxeM4dCTO>JBn>JCTC>! OnTl-1 ManbHOw , OCo­

6CHHOAn>! C03AaHI-1>! cnOJKHblXYCTPO~CT B 

KnlO'leSble cnoaa: CAnp, 3neKTpl-14eCKa51 cxeMd, I1CpapXl-14eCl(a 51 

epOPMi'lnpencr eneHI-1 >! cxeM 

~1i1~POBOEnp0Ii13BOACTBO 

fj, Y e pH OB 

136	 L-lCTOPL-lSl ABTOMATL-l3Al.(L-lL-l OAHOronpOl.(ECCA, 

L-lIlL-l KAK Ol.(L-ll1lPOBATb PY4HOE npOL-l3BOACTBO 

PaccMoTpeH c03AaHHblw 000 «OCTeK-( MT" HOBbl Wnpo.a.yKT - "YMHoe 

pa604ee MeCTO", HanpdsneHHblw Ha nosuurenae 3epepeKTI1SHOCTI1 py4 ­

uoro TpY/1a. Onl-1CdHOsHeApeHl1e AaHHoro npo.a.yl<Ta He np0I-13BO,lJ,CTBe 

AO "PmaHCI( I-1W PaAI-1 03aB0/1". 

KnlO'leSble cnosa : np0l13BOAC1S0,aBTOM, TY13aq1-1H pa6041-1XMeeT, 

«YMHoepa604ee MeeTO" 

CTATbli1 Ii1 MATEPIi1Al1bl, OnY5nli1KOBAHHbiE
 
142 B >KYPHAI1E «3nEKTPOHIi1KA: HAYKA.
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