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ELECTROMECHANICAL COMPONENTS 3J1EKTPOMEXAHl-14 ECKl-1 E KO M n O H EHTbl 
O.Sergeev O.Cepree s 

HARMONIC DRIVEWAVEGEARS 70 BOllHOBbiE PEAYKTOPbl HARMONICDRIVE 

The Important components of today'shigh-precisionelectromechanical systems Bar.:HbI Mt1 KOMnOHeHTaM, cospe.~eHHbI X BbiCOKOlO4HbiX)lleKl pOMeXaHt14€ K.1X 
aregear oxes of which the most common are wa e gears ~r s introduced to Ct1aeMC4 t1 ralOT C~ PeAyKTOpbl, ;n H(1XHallOOee pacn poapaHe HH I~ M t1 ~ BIl~IOT

hema rket by Hannomc Drive more than45 yearsago The articledescribesthe c ~ BOilHOBbie peAyKTopbl, BnepBbl np€I1 CTaBlleHHble ua pblHKe KOMnaHt1e~ 

principleofoperation and,desqn optionsof wave gears, featuresof the keyseries HarmonicOn 'e oOllee 45ner HaJilJ\ BCTJTbepaC(MOTpeH npt1HI1t1nA e ~CTBt1 ~ Y1 
and the mainparameters of HarmonicDrive products BapY1aHTbl KOHCTPYKI1t1t1 BonHoBbiX PeAyKropOB,OCOOeHHOCTY1 KIl104eBbiX Cept1 f1t1 

Keywords: wavegear, HarmonicDrive,wave generator. ~exJ ble ring, rigidring, OCHoBHblenapauerpu ~1JA eml ~ KOMna HY111HarmonicDrive rem 
gearratio, nornmat moment KmO'leBbiecnoaa: BOIl H OBO~ PeA KTOp, Harmonic Drive, reseparopBOIlHbI, 

rt16KOe«nsuo.JKeCTKOexonsuo,nepeaarosuoe'lt1CJ10, H IfHaJlbHblHMOMeHT 

D. Bunzel ,o, .5YHlJ,enb
 
NEW SOLUTION FOR INDUSTRIAL COMMUNICATION NETWORKS - 76 HOBOE PEWEHIo1E AllH npOMblWJlEHHblX KOMMYHIo1 KAl.\1010HHbIX
 

M8CONNECTORS WITH 0 CODING CETE ~ - PA3bEMbi M8CD-KOAIo1POBKO~ 

Tocreate more compact equipment engineersha etoconsider the component Yro6bl cmAaTb 60nee KOMnaKl Hoe 060pYAOBaHt1e, I1 HJKeHepbl A Il)l(Hbi 11'1' TbI 
tha almost every device has external interface, includmg connectors of aars KOMnOH€ HT, «nopuu cHa6JKeHbI nOl lTt1 ace mnbl yapoHCTB - BHeWHI1H 
communication networks The newlydeveloped M8 compact connectorwithnew f1HTepepeHC, BTOM l!Y1CIll' pa3b€ , bl KOMMyHlKall110HHbiX ceTe~ , Pa3pa6OTaHHblH 
Dcoding meets all therequirementsorindustrial neworks. Het\aBHO Mallor a 6arH T Hb l~ p<l3beM mnopa3MepaM8 CH OBO~ D-KOAt1POBKOH OT

Keywords: industrial network,M12connector,M8connector,0 coding,size,A Be'laer BceMTpe6 0 aa H t1~ M np MblWlleHH blX cereii .
 
cod ing, Ethernet, Propnet, CATS/Class 0 KnlO'leSble cnosa: np OMbJWll eHH a~ cerb,pa3beM M12, paJbeM MS,
 

D-KOAY1pOBKa, IHnopa3Mep,A-KOI\Y1pOBKa. Ethernet,Propnet. CAT5IOassD
 

M . Mendoza M . MeHA03a 
THE USE OF 54 VBRUSH LESS DC MOTORSIN SERVERAPPLICATIONS 80 nplo1MEHEHIo1E54-BOJlbTOBbIX 6ECKOJlll EKTOPHblXAB lo1 rAT EJlE ~ 

Thearticlediscusses he reasonswhy server manufacturersare migrating to 54 nOcTOHHHOro TOKA BCEPBEPHblXnplo1ll0>KEHIo1 HX 

VbrushlessDC motorsof fan drives for c ollng eJecl/olllCsinsteador 12-V BLOC Bcrane pac M aTp(1BaIOT C~ np,14Y1 Hbl, noKOTOpblM np0t1 3BOAY1Tell l' ceoeepos ne
motor, The design solution basedon icrochip's components [or 54-Vbrushle)s P€XOA ~T HJ 54-B 6eCKOnlleKTOpHbl€ ABY1raTeIlHnOCTO~ H Horo TOKa B31l € KTpOnrm 
D motor control i presented BOAax B eHn'Il ~T OpOB AIl~ oxn lI\I\€Ht1~ 3neKTpOHI1K t1 BMeCTO12-8 ABY1raTef1eH 

Keywords: brushlessDCmotor,coolingfan,server cabinet . synchronousbuck npeACTaBJ1eHO CX€ MHOe pe WeHY1e Hil oase KMnOHeHTOB KOMnaHI1t1 Microchip
 
requlator MOSFfTdriver AM ynpaBlle H f 1 ~ 54-B6eCKOfln€KTOPHblMt1 AB11raTellqMt1 nOCTo~H H Oro TO Ka
 

KnlO'leBblecnoaa: 6eCKOIlIl€ KTOPHbIHAB t1raref1bn O CTO~ H Horo TOKa,
 
B €HT t1JI~TOP OXlld)l(,11€ Ht1 Jl. C€pBe p H bl~ wKatjl, C t1HXPO HH bj~ nOH t1JKa!OlI\t1 ~ 
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COMPUTER TECHNOLOGY 
I. ko ptelov, S. Nazaro v, M .Yermo lova 

HORIZONT-VS DOMESTIC SECURE VIRTUALIZATION PLATFORM 
An impor ant role in creation of today's IT infras ructure of sate bodiesand 
companies ISplayed by VlftualizatlOn )oitware Tile article discusses the Irtual 
enVifonment bUild ing ontheexampleorthemost common ioreigr nd domestic 
,ortware. presents the ar chitecture and Inter-moduleinteractionofHorizon -\IS 
domesticVII uahzarionplatrorm,aswell astheresultsorits tesing 
Keywords: IT infrastructure,virtualizationplatform,virtual machine, hypervis r, 

special-purpose operatingsystem,AstraLinuxSpeCIal Edition 

MEASUREMENT AND CONTROL 
A Shiga nov 

NEW GDM-7906XSERIES UNIVERSAL VOLTMETERSFROM GW Instek 
New GDM-7l)061!GD -7 060 line of voltmeters [rom GW lnstek mel'. s high 
requnements and demands of complex measurement applications developers 
in terms of measurement resources and performance The ankle considers 
GO -7906IfGDM-79060 design features, main modesand differencesfromtheir 
equivalents. 

Keywords: speed,measurement accuracy. measurementau tomation 

ELECTRONIC COMPONENTS 
P Ma erki 

84 

94 

THICK FILM RESISTOR FLICKER NOISE STUDY 100 
The article analyzes the results of experimental studies of hick nlm resistor's 
nicker noise The information on he measuring equipment and ob ained 
depen erces of noise d.nsity on frequency lor test samples with differen 
resistorsare given 

Keywords: nicker no ise, resistor, noisefactor 
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CADi-CAE C~CTEMblnpOEKT~POBAH~~ 

Yu.Goryachk in, A Odnolko 10 IOP 51Y K~H , A. O A HOll bKO 

MODELLING OFINTEGRATED MAGNETOTRANSISTORS 108 MOAEfllo1POBAHIo1E Io1HTErPAflbHblX MArHIo1TOTPAH3Io1CTOPOB, 

MANUFACTUREDUSING CMOS TECHNOLOGY QlOPMIo1PVEMblX BPAMKAX KMOn-TEXHOfiOrlo1lo1 

TIle article considers modell ing of two-conecto: magnetotransis or) PacCMoTpeHo OAeml pOBa H~ e t\ByxKonne''TO pHblXMar HVIl OTpaH l ~1CTOPO B Cro
with honzontal and ver tical arrangement of c lIectors The parameters of P~30HT aJ1 bH b< M 11BepU1Kan bHbiMpacnOIlO )t(e H ~ eM KOnlleKTOpOB. np~BeAeH b l na
magneto ra nsistors that are op unal for their use in magnetica lly sensitive pauerpu Ma rH ~TOTP a li3~ CTO pOB , OnTl1 Mal1bHble gll~ ~X n p ~MeHeH~il BCOCTaBe 
integrated circui are given MarH~T04VBCTB~Tel1bHb I X M~KpOCxeM 

Keywords: maqnetotranssto. C 05 technology,m gnetic~e l d , mOdell ing Kfl104eBbie cnoaa: MarHI1TOTpaHl ilCTOP, KMOn-TeX HO Il O r ~ ~ MarHIo11 Hoe none, 
MOt\emlpOBaHvH' 

AVoronin A. B OP OH~H 

SI LICON DETECTORS MODELLING INTHE DESIGN OF READOUT 114 MOAEJlIo1POBAHIo1E KPEMHIo1EBblX AETEKTOPOB nplo1 PA3PA60TKE 

ELECTRONICS C4Io1TbIBAlOlllE~ 3J1EKTPOH 101 KIo1 

PART1 YACTb l 

The al iele considers the main types of silicon detectors for ionizing radiation B CTJTbe pJCWaTpi1BJIOTCn OCHOOH ble mnb! KpCMHveBblXg€Te KTOPOB AIlHpe
detection. equivalent electrical C1rcui s and expressions for circuit elemen s r Io1 CT pal.\ lo1~ 11 0 H ~3~PY I0 1I1~ X ~3 1l~ e HIo1~ , JKOIo1BaneHTHblB Jl1 eKTp ~ '!e Kj.1(\ c xe M I~, 

evaluatin Based on the analysis of theoretical and experimental data a BblpalKeH ll ~ AflH Ol.\e H K ~ JIleMeHTOBexeM Ha OCHOBCavJaJ' ~3 J TeO peTl1~ e C K ~X 

qener lized three-dmensional model ofasi lICondetectorfor the development of ~ 3Kmeplo1 MeHTaflbHb!XAaHHbix npe,!l,flOlKeHa o606l11eHH ~ Tpew epH ~ MOAeflb 
readoutelect ron ics ISproposed KpeMHlo1eBoroneresropaAJ1~ pa3pa6OTK ~ C~~ TblBalOlI1 e ~ Jl1eKTpOHflK11. 

Keywords: silicondetector, stripdetector, paddetec tor, ioniznq radiation, Kfl104eBbie cnosa: KpeM H ~eBbl il neterrop CTP ~1nOBbI ~ aererrop. naAoBbl i'1
 
SPICE, CadenceSpectre, generalil.edthree-d imensional model,primi ive. readout netesrop. 1010HI131o1pYlOlI1ee 1013 n y~e H~ e. SPICE, Cadenc Spectre,0606111eHHaH
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DIGI TA L MANUFACTURING U~~POBOE npO~3BOACTBO 

V. Homchenko B . X OMy e HI<O 

AUTOMATION OF PRODUCTION MANAGEMENT: WHAT IS MES 126 ABTOMATIo13Al.\Io1Sl VnPABJlEHIo1 11 np0 Io13BOACTBOM: YTO AOJl)f(HA 

CAPABLE OF VMETb MES 

Before developing technical requirements for companies that co-execute the rlepell pa3pa6oTKO ~ TexH~4ecKOro 3aJ1aH'I~ 1Vl~ KOMna H~~ - CO flCnOflHftre· 
project in the ~e ld of process control system (MES. Manufacturing Execution ne ~ npoerta C ft CTe M ~ 1 yn paBfleHft~ npo~3BoACT B eHHbIM ~ npolleccaw (MES, 
Svstem), the management of the unit In which it isplanned to implement he Manufacturing Execu ion Svstem) PYKOBOACTBOn OA pa3AefleH fl~, B«oropo nn 
system should determine its scope of ta ks. The article shows an approach H ~ pyeTCl1BHB,l\PflTb (fleleMY.AOfllKHO OnpB,l\eflftTbCH( ~ pyroM ee 3aAa4 Bcrane 
within whlc a wstema ized lis of technological and organizational production nOKaJaHnOAxOA, BpaMKax xoroporoHJOCHOBenOCTaBl1eHHblXl lefle~ aetouara 
parame ers controllen b'l MES a well as information and management 3a ll ~ 11 ¢!opMynllpyeTcH(flCreMa ~13 ~ po B aHHbI~ nepe4eHb rexH 0I10 r~ 4 eC K~ X~' p
support functions to be implemented In he sysemis formulated based on he raH ~3aljVlOH HblX nspaserpoanp 1l3B01.\CTBJ, KOHlllol1 lo1pyeMblxMES, ft $YH K l.\~ ~ 

automationgoals Yl H¢O pMJ l.\YlO HHO ~ f1 ynpaBJleH '1 C K O ~ nOAlleplK K~ , roropse I10,~ lK Hb! 6 ITb pea
Keywords: productionmanagem m automation, CAM,MES, technol gical 11 ~30 BaHb l BCIo1CTeMe 

disdphne. qualitl' of management, productionefficiency Kfl104eBbie cnosa: I'npallfle H ~e np0f13BOACTBOM, aBTOMaH1Ja l.\Io1 ~. Acynn. 
MES,TeXHOfiorYl4ECKilH /.li1Cll~nn~ Hil, Ka~ecTB o yn paBfleH~ ~, J ¢ ¢ e K T ~ B H o CTb 
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ORGANIZATION AND MANAGEMENT OF PRODUCTION oprAH~3Au.~st ~ YnPABI1EH~E npO~3BOACTBOM 

A. Naso nov A. H a COH OB 

DIVERSIFICATION. HOW TO AVOID POSSIBLE ERRORS 132 AI1BEPCI111H1KAllI1Sl. KAK 1136E>KATb B03MO>KHbIX OWl160K 

The articleanalyzes how to optimally organrz the diversification of production PaccMoTpeHo, KaKOnn1Mal1bHO opraH ~30 BaT b A~lBepG1 1j1 ~l KaLjI1IO npOH3BOACl Ba 
andwhat equipment ayberequred for this. It is no ed that themost optimal ~ KaKoeo 6opYA o BaH~e MO:+: T11 11 ~ 3TOro nOTpe60BaTbCH,OTMe4eHo, 4TO(al.l bll:1 
way of diversification is to use the potential of the enterprise the presenceof OnTHMJnbHbll:' Bapr-am AH Bepo11pHKaLj l111 - 3TO BocnOl1b,OBaTbCH ,lMelOlljl1M
some nique technologies or d signers that could create revolutionary new c~ Ynpe l1np l1 ~ TI1H nOTeHUl1a110M' Han~4 ~ e M l<aK I1X- ro YHI1KanbHblXTeXH 0I10m ~ 

produc s. 1111 <1 KOHCTD KTOpOB, cnoc06HbiX COJAaTbn p ~Hl1 11mjan bH O HOB b<e ~3 Aem1H , 

Keywords: production, diverSification, in-mcUl t testing KIl104eBbie CIlOBa: np0I1 380I1ClBO,A110 € n1 1j1I1KaLjI1~ . BHYlp~cxeMHoe 

1 CTI1 posaHHe 

EQUIPMENT 060PYAOBAH~E 

I. Novozh ilov 111 . H OBO>KV1JlOB 

INSTRUMENT FOR NON-CONTACT TESTING OF CONDUCTIVITY TYPE 134 IWl160P AJlSl 6ECKOHTAKTHOro KOHTPOJlSl nmA npOBOAl1MOCn 1 
OF SILICONINGOTSAN DWAFERS KPEMHI1EBblX CJlI1TKOB 11 nJlACTI1 H 

Theartic le describesPN·l00tester (Sernilab, Hungary)fordeelmining tiletypeof BCTJl b€ On ~(aH nplltiop P -100 (KoM naH I1~ Senlilab, BeHrpl'1 ,l) J1I1 ~ cnpenene
conduet!vitvof Siliconwafers(Ingots) will out the riskof damaging their urface HI'1Hnina n DoBoA~M O CTI1 K peM H ~leBb l x nnaCT I'1H (CI1~TK OB ) 6e3 pflcKa nOBpeJK
Tile compact and easv-to-use instrument allows you t avoid the large lossesof AeH~~ I1Xnoaepxaocn KOM naKTH bI~ 11 n Doc lo~ B~lC nOnbJ08a H~11 npl160p no
timeand moneypossibleincase of mistake ofsemIConductor material supplier ssonser ~3 6eJl(al b 6onbwI1x noreps ape ,leHI1 1'1 cpeACTB, B03MO:+:HlJIX Bcl1yYae 

Keywords: semiconductormaterials. Siliconwafers. determinationofthe type OWI16Kl1 nOCTaBlljl1KanonynpoBoAH I1KOBbiXMaTepl1al10B. 
of conductivi ty. non-contact testing, Semilab, PN-100 tester KIl104eBbie cnosa;oonynP08QAHHKOBbleMarepv.anw,KjX'MHI'1COblennaC1l1HbI, 

onpeJ\eJ1eHl1e runa n po BOA~ Mocnl , 6eo<c HTa KT HbI ~ KOHrp0l1b,5emilab, npl160pPN-l00 

ECONOMY + BUSINESS 3KOHOM~KA+6~3HEC 

M . Makushin, V. Mar ty nov M , M a I<YWV1H, B, M a p T bl HOB 

CURRENTTRENDSINTHEDEVELOPMENT OF MICROELEGRONICS 136 COBPEMEHHblETE HAEHlll111 PA3Bl1Tl1HMI1 KP03J1 EKTPOHI1 KI1 
PART2 LjACTb2 

Thearticleconsidersthe ec nomiC asp ectso(thedevelopmentof microelectron ics, PacCMaTp,'8aIOTCRJKOHO .1 11YeC K ~e ameKTbl pa3BI1TI1RJI1KP0311eKTPOHl1KH, np 
scaling issues, inclUding the po)slbillt o[ Moore L w's tel minauon or the Ol1eMbl MacwTa 6~ p OBJHI1~ , BKJlI04a~ BOJMOXHOCTb npeK pa lljeH I1 ~ JaKOHa Mypa 
extensionofIts action yInternet ofThmgs.Anattempt wasmade 0analyzethe I1m1 npOAne H ~H eroAe ~(lB I1~ Ja (LleTl-1 repHeTa 8ell(e ~ npeAnpHHRTJ nonur
alternatives o[ scaling in terms of production and technology, the prospects for Ka OueH,lTb al1bTepHaTl1Bbl Macwra611pOBaHKQ B np0I13B0I1CTBeHHO-TeXHonon1
thedevelopment o(artipciallfl telligence as areplacement (or Moore Lawand the 4eCKOM nnaue,nepcneKTHB bO pa,B l1 1l1R~ CKycCTB e HHoro :1HTel1neK1aKaK"3aMellbl' 
formation o(new (actorsforIemarketgrow h 33KOHy Myp ~ ljlO P M I1pOBa H ~H IiOAbtX rpaKTOpOBpocra pblHKa We. 

Keywords: scaling,ElectronicsResurgenceInitiative(ERt) artificial intelligence	 KIl104eBbie CIlOBa: ,lacul1 a6 ~ p O Ba H l1e , ~lH I1 Ljlla ll'1B noB03p0>KJleHI1 IO 
3I1 eKT PO H I1 K~ (Eleet.ronicsResurgence Initiative, ERI), KKycCTBeHHbt fl ~H Tenne KT 
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