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A. M irskov, S Sh ilyaev 

HIGH-TECHINDUSTRIALPRODUCT SOFTWARE CERTIFICATION 

The softwareandhardwarecomplex has been crea ted for simulation 

and certincation of software, which allows you to develop requirements 

for analyzing equipment, vibration-based diagnostic methods and 

diagnostic software 

Keywords: vibro-acoustic diagnostics, computersimulation, so ftware 

certipcation 

M . M aku shin , V. Ma rtynov 

SOMEISSUESOF MODERN METROLOGY INMICROElECTRONICS 

With ICsscaling and3D-structuresdevelopment metrological and test 

instrumentsbecome more complicated. Artincial intelligence. machine 

learning andcomputing technology enhancement playan important role 

in their further development andimprovement 

Keywords: methods, metrology, testing, ICscaling 

RELIABILITY AND VALIDATION 

A . Do m en i 

EXPERIMENTAL VERIFICATION OF ELECTRICAL CONNECTIONS 

DIAGNOSTIC CONTROL METHOD 

Thearticleconsiders thedesign process for the simulator of printed 

conductor's latent defects to conn rm the consistency of the method 

for detecting suchdefectsandverify theprototype of diagnosticcontrol 

devicethat implements thismethod 

Keywords: printedcircuit boarddiagnostics. latent defec ts of 

conductors, method of searching for latent defects, latent defec ts 

simulator,diagnostic tool verincation 
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76	 CEPTWIlI1KAl.\I151 npOrPAMMHoro 06EcnE4EHI151 

BbICOKOTEXHonOrl14HbiX npOMblWnEHHblX 113AEnl1~ 

C03AaH npo rpaMMHo -TeXH VlYeCI< Vl~ 1<0MnneKC )J.M M O)J.en VlpO Ba H Vl~ 

Vl CepTVl cjJVl l<al\Vl Vl IlO , KO TOPbl~ n03BOMeT paspaoorau, T pe6 0 BaH Vl~ 

I< aHanVl3VlpYJO lJ.1 e~ annaparvpe, MeTO)J.VlKaM BVl6po)J.VlarHOCT VlI< Vl Vl npo­

rpaMMHoMy )J.VlarHOCTVl llecKoMy 06ecneLle HVlJO 

Kil104eBbie cnosa: BVl 6p o aKY CTVlll eCK a ~ )J.Vl arHOCT VlKa , KO Mn bJOTepHOe 

MO)J.enVlpOBaHVl e, ce p T VlcjJ VlKa l\V1~ no 

M . M a I<YWV1H , B. MapTblHoB 

80	 HEKOTOPblE np06nEMbi COBPEMEHHO~ METPOnOrl111 

BMl1KP03J1EKTPOHl1KE 

no Mepe MacWTa 6Vlp OBaHVl~ V1C Vl o CBo eHV1~ 3D-CTpyKTyp ycnO>K H~JOTC~ 

cpencrsa MeTponOfVl Vl Vl KOH Tpon~ . Ba)KH YJO ponb B)J.an bH e~weM Vl Xpas­

BVlT VlVl V1 COBepweHCTBoBaH VlV1 V1rpaJOT Vl C I( YC CTBeHHbl~ V1HTenne l<T, Ma­

wV1HHoe 06ylleHVle V1 COBepweHCTBOBaHVl eBblllVlcnVl TenbHblX Te XHon orVl ~ , 

Kil104eBbie cnoaa: MeTo)J.VlKVl , M eTp on orVl ~ , recr aposanne, 

MacwTa6VlpoBaHVl e V1 C 

HAAE>KHOCTb 111 li1CnbITAHli1Sf 

A .,lJ,oMeHV1 

92	 3KcnEPI1MEHTAnbHA51 npOBEPKA METOAA Al1ArHOCTl14ECKOro 

KOHTPOn513nEKTPI14ECKI1X COEAI1HEHI1~ 

PaccMoTpeH npoue« npoe K T VlpoB aH Vl~ VlMVlTaTopa C1<pblTblX )J.ecjJeKToB 

neliaTHblX npOBO)J. HVlKOB )J.n~ nO)J.TBe p>K)J.eHVl~ COCTO~TenbHOCT V1 MeTO)J.a 

06Hapy>KeH V111 TaKVlX)J.ecjJeKToB Vl npOBepl<Vl rtpotorwia YCT p o ~ CT Ba )J.Vla­

rHOCTVllleCI(oro J<oH TponSl . peanVl3YJOlJ.1ero 3TOTMeTo)J.. 
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• 
A. Herbin A. ie p6 V1 H 

STANDARD METHOD OF ACCELERATED RELIABILITY TEST 100 TlJlnOBASl METOA~KA YCKOPEHHblX ~cnbITAH~C13K6 

OF ELECTRONIC COMPONENTS HAHAAE)f{HOCTb 

Tilearticleproposesastandard method, which isdeveloped based Ilpep,Jl a raeTC ~ TVin O B a ~ MeTop, Vl Ka, «oropas paspabora-a c yyeTOM cne ­

on speofic featuresof the design and manufactureof electronic l.\ VI¢ Vl KVI npOe I<T Vl pOBaHVI ~ VI npoVl3Bop,CTBa Vl3p,e Jl Vl~ 31(5. OHa pernaveu­

components It regulates themain provisionsof themethodology forthe rupvet OCHOBHble nOJlO~ (e HVI~ MeTOp,OJlOrVl Vl Y (l(o peHH o ~ Ol.\eHKVI v,3p,e­

acceleratedevaluationof electronic componentsfor their compliance JlIo1~ 3K5 aa Io1XCOOTBeTCTBlo1e Tpe6o BaH VI ~M T3/TYno Hap,e>KH oCTIo1 . 

with thereliability requirementsof performancespeofications Kmo'leable (noaa: 3K5, nosasareneHap,e>KHOCT Io1 , yCKopeHHble 

• Keywords: electroniccom ponents, reliability index, accelera ted tests, VlCnb ITa H VI ~ , 6e30TKa3HOCTb, coxpaHileMOCTb 

• failure-free performance, storageability 

ELECTRONIC COMPONENTS 311EKTPOHHASl KOMnOHEHTHASl 5A3A 

•

D.Sadekov, V. Ezhov .lJ, Cap,e l(OB, B. E>I(OB
 

TEXAS INSTRUMENTS SENSORS: 106 AAT4~K~ TEXAS INSTRUMENTS:
 

EFFECTIVE SOLUTIONS FOR ALL TYPES OFMEASUREMENTS 3<Il<IlEKT~BHbIE PEWEH ~Sl AIlSl BCEX B~AOB ~3MEPEH~C1•	 TexasInstrumentsisoneof the leading companiesin thedevelopment Texas Instruments - onua 1013 Bep,yll.lIo1X I(OM naH Io1 ~ B06JlaCTIo1 paspaoor­

and manufactu reof sensors Thearticle providesanoverview of the KVI VI nponseonrr aa p,aTYV, KoB. B cran-e npencraeneu 0630POCHOBHblX 

main types ofTI sensors for industrialappl ications, recentcompany TVinOB p,aTY Vl KOB TI AJ1 il npOMblWJleHHOrOnpVlMeHeH Vl 51 , HOBVlH OI( I(OM­

innovations, aswell as examples of solutions based on them naHVlVI , BblnYll.leHHblXB nocnen-ee BpeMil, a Ta K>Ke npnuepu pewe H VI~ 

Keywords: TI, temperaturesensor, magnetic se nsor, Hall efrect sensor, Ha Vl XOC HOBe 

humiditysensor, ultrasonicsensor, ambient light sensor. pressuresensor, KnlO'leable (noaa: TI , p,aTYVlKrevneparvpu. M a r HIo1 T Hbl~ p,aTYIt1 K, 

current meter. piezosensor, highly integrated solution p,aTY Io1 KHaOCHOBe3¢¢eKTa XOJl Jl a. p,aTYIo1 KBJla~(H OCT Io1 , YJl bTpa 3 BYKOBO~ 

p,dT4 Io1K, p,aT4 It1KIo1 HTeHCIo1 BHOCTIo1 oxpvxaouieroOCBell.leHIo151 , p,aT4Io1K 

p,aBJl eHV,il, 101 3M eplo1 TeJl bTOKa, nbe30p,aT4It1K , BblCoKO VlHTerpVlpoBdHHoe 

pe ureuue 
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MICROWAVE ELECTRONICS CB4-3JlEKTPOHVlKA 

•	 V. Cevorkvan . V. I<o chem a sov, v. Sh ads k y 

DIELECTRICRESONATOR BASED OSCIlLATORS 

•

Part 1 
Thearticleconsidersoscillatorsbased ondielectricresonators It provides 

the information on the main characteristics, featuresand methodsof 
com putation ofthesedevices 

Keywords: oscillator, dielectric resonator, oscillatingsystem 

• 
DESIGN SOLUTIONS 

A. Chernys h o v 

EMBEDDING ELECTRONIC COMPONENTS ­

• THE GENERAL RECOMMENDATIONS 

Thearticleconsiders theoptions for embeddingcomponentsintoprinted 
circuit boards Therecom mendationsaregivenon theorganization of 

the design process including interaction with themanufacturer 
Keywords: embedded components, design options for boardswith 

embeddedcomponents, design of boardswith embeddedcomponents 

MICROMODULES AND MICROASSEMBLIES 

1<. R inebo ld, 1<. Fe lton , D.Vertyano v, 1<. Nik e e v 

DESIGNING MULTI-CHIP MODULES AND SYSTEMS INPACKAGE 

Designing modern high-density packages, multi-chipmodulesand 
systems in package hasanumber of key featuresrelatedto both the 

creationof thedesignand topol ogy or the future prod uct, and the 
transferof product-relateddata to rna nularturinq 

Keywords: multi-ch ipmodules, systemon chip, system inpackage 
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114	 rEHEPATOPbl CIlPt1MEHEHt1EM At13IlEKTPt14ECKt1X PE30HATOPOB 

YaCTb1
 

PaCCiv10TpeHbi reueparopu CnplilMeH eH lileM Alil 3flel<TplilyeCKlilXpesoaaro­

POB IlplilBeAeHa lilH41opMal.1lil 51 06 OC HOBHblXxapaKTeplilCTlilKax, ocooen­

HOCT5IXlil MeTOAax pac-eraAaHH blXYCTPO ~CTB
 

KmO'leBble cnosa: re ueparop, Alil 3ne KTplil 4e cKlil~ peso narop,
 
I(Ofle6aTeflbHa51 ClilCTeMa
 

KOHCTPYKTOPCKVlEPEWEHVI~ 

A L.JepHblw oB 

130	 BCTPAt1BAHt1E 31lEKTPOHHbiX KOMIlOHEHTOB ­

06Ll.lt1E PEKOMEHAAllt1t1 

IlplilBeAeHbl sapnaaru BCTpalilBaHlil51 KOMnOHeHTOB B nesaruue rna­

ru. AaH bl peKOMeHAal.1lil lil no opraHlil3a l.1 lillil npouecca npoel<Tlil poBaHlil 5l ,
 
BKflI04a51 B3a V1M oAe ~CTB lile c3aBoAOM-lil3rDTOBlilTefleM.
 
KmO'leBble cnosa: BCTpavlBaeMble KO MnOHeHTbl, BaplilaHTbl
 

KOHCT PYI< l.1 lil lil nnar co BCTpoeHHblM lil KO MnOHeHTaM lil , npoeKT lilpoBaHlile
 
nnar co BCTpoeHHbIMIli I(OM nOHeHTaM lil
 

MVlKPOMOAYJlVl VI MVlKP06JlOKVI 

K .Pa l-1 H6ofllJ, . K . ~ efl To H, ~. BepTS1 Ho B . K . H Vll<ee B 

144	 IlPOEKTt1POBAHt1E MHOroKPt1CTAllbHbIX MOAVIlECl 

t1 Ct1CTEM BKOPIlVCE 

Il poexraposauae coBpeMeHHblx aucokonnoruux KOpnycoB, MHOrDl<Plil­

CTaflbHblXM OAYfl e ~ VI ClilCTeM B«opnvce lil MeeT P5lA Ba>KHbIXoco6eHHo­
CTe~ . CB5I3aHHbiXKaK c c03AaHlileMKOHCTPYKl.\lillil lil rononoran 6YAyw,e­
rD lil3Aefllil5l , TaKiii c n e peAaYe~ AaHH blX06 lil 3Aefl!1lil Ha npoiceoncrso. 
K/lIO'leBble cnoaa: MHOrDKplil CTanbHbleMOAYfllil , Clil CTeMaHa 
KplilCTafl fle,CIliCTeMaB«oorwce 
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MANUFACTURING TECHNOLOGIES npOlil3BOACTBEHHbiE raxuonoraa 
V. Lanin . I. Petu khov. L. Dragilev B .fl aH VlH . 111 . n eTyx o B , fl .,lJ,p arwleB 

ULTRASONICMICRO BONDING OF LARGE DIAMETER WIRE LEADS IN 152 YIlbTPA3BYKOBASI M~KPOCBAPKA npOBOIl04HbiX
 

HIGH-POWERSEMICONDUCTOR DEVICES MOUNTING BblBOAOB IiOIlbW~XA~AMETPOB np~ MOHTA>KE MOU~HbIX
 

Thearticle considers thecriteriaof selection of ultrasonicbonding nOIlYnpOBOAH~KOB~Xnp~IiOPOB 

parameters for power microelectronicsinterconnections. It describesthe PaccMOTpeHbl Kp lonep lo1 lo1 nOA60pa napauerpoe Yll bTpa3 BYKOBO ~ CBapKIo1 
features of new ultrasound system for EM-4341bond ing machineand its Me>KCOeA Io1 He H Io1 ~ B npnoopax CIo11l 0B O~ MIo1 Kp03IleKTpOHIo1K Io1 . Onucaau 

maincharacteristics. OC06eHHOCTIo1 H OBO~ Y3-CIo1 CTeMbl CBa p04 HOfi YCTaHOBK Io1 3M-4341, npuae­
Keywords: power semiconductordevices, ultrasonicmicro bonding, AeHbl OCHOBHbleXapaKTep lo1 CTVlK VI YCTaHOBKVI . 

ultrasound systemparameters, EM-4341machine	 KmO'IeBble cnoaa: cnnosuenonynpoBoAHVl KOBble npnbopu. 
ynbTpa3ByKoBafi MIo1KpOCBapKa, napaMeTpbl Y3-CIo1 CTeMbl,YCTaHOBKa 
3M-4341 

V.Carmo lin B .I<a p M OJlVl H 

THE USE OF SELECTIVE SOLDERING FOR THE MANUFACTURE 162 np~MEHEH~E CEIlEKT~BHOC1IlAC1K~ AIlSl ~3roTOBIlEH~SI 

OF COMPLEX SMALL-SCALE PRODUCTS CIlO>KHOC1 MEIlKOCEP~C1HOC1 npOAYKl.\~~ 

Thearticle discusses the useof selective soldering technology for the PaCCMOTpeHOnpVlMeHeHlo1 e TeXHOn OrVlVl CeneKTVl BHOfi nafiKVI Anfl Vl3rQ­

manufacture of complexsmall-scaleproducts It presentsthearguments TOBlleH Io1 f1 CIlO>KHOfi MellKOCep lo1fiH Ofi npoAyKl.\VlIo1 . nplo1 BeAeHbl apryMeH­

to rebutanumber of misconceptionsimpeding theselectionand ru. onpoeepraouiae pfiA 3a6nY>KAeHVl fi, npenarrrevouiaxsuoopv VI BHe­
implementationof this technology. ApeHVl IO AaHHOfi rexaonorna. 

Keywords: selectivesoldering, printed boardassem bly, programming KmO'IeBble cnoaa: CeneKTVl BHafi nafiKa, neyaTHbl fi y3en, 
npOrpaMMVlp OBaHVle 
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