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J-Ph. Binois, S.Belousov:'Yu I<ovalevsky )1<.-cD. 5VlHya, C. 5enoycoB, fO.l<oBaneBCI(VlIl1 r 
SpyGlass AND VC LP STATIC VERIFICATION SOLUTIONS: 98 CPEACTBA CTAn14ECKO~ BEPl-111ll-1KAlll-1l-1 SpyGlass l-1 VC LP: 

B,lFINDING ISSUES AT RTL nOl-1CK OWl-1liOK HA YPOBHE RTL 
Tile article provides Synopsys SpyGlass and VC LP static verfkation tools purpose and np~BoAmc~ HaJHaYeH~e ~ HeKOTOpble BOJMO>KHOCT~ cpeACTB CTaT~YeCI(o~ Bep~~~­

their certain capabilities with respect to their use at RTL inorder to [ind VLSI design Kal1~~ SpyGlass ~ VC LP OT 1<0MnaH~~ Synopsys Bnp~nO>KeH~.~ I< ~x np~MeHeH~1O Ha 
issues atearly stages ofthe design process ypoBHe RTL c l1enblO Bbl~BneH~~ OW~60K Bnpoerrax C5V1C Ha paHH~x CTaA~~x npo­
Keywords: VLSI, static verircation, RTL code, hardware description language, design uexa paJpa60TK~ 

constraints, lintcheck, CDC Issues, VLSI power consumption optimization, DfT. low­ KmO'leBble cnosa: C5V1C, CTaT~YeCKa~ Bep~~~Kal1~~, RTL-KOA, mblK on~caH~~ 

power structures	 annaparvpu npoerruue OrpaH~YeH~~, nosepea KayeCTBa KOAa, OW~6K~ 

nepeCeYeH~~ AOMeHoB TaKToBo~ -acrotu, Om~M~Jal1~~ )HepronOTpe6neH~~ C5V1C, 
06ecneYeH~e TeCTonp~roAHoCT~, CTpyKTypbl Manoro )HepronOTpe6neH~~ 

V. Ezhov B. E>KOB 
NEW TECHNOLOGICAL SOLUTIONS REQUIRE ADVANCED PCB DESIGN 104 HOBbiE TEXH0110rl-14ECKl-1E PEI.I.IEHl-1S1 TPEliYIOT
 

TOOLS YCOBEPWEHCTBOBAHHblX l-1HCTPYMEHTOB npOEKTl-1POBAHl-1S1
 
BASED ON THE PROCEEDINGS OF PCB SOFTS CONFERENCE nE4ATHbiX nl1AT 

The article reviews new methods and tools forPCB design presented on December 3-4, no MATEPV1AflAM KOHcDEPEHL!V1V1, OPIAHV130BAHHO~ KOMllAHV1E~ 

2018 inMoscow at the conference organized by PCB SOFT LLC, the ofrml distributor «nC5 COcDT» 
and channel partner ofCadence Bcran.e pacCMoTpeHbl HOBbie MeTOAbl ~ ~HCTpYMeHTbl npoeKT~poBaH~~ ne-atnux 

Keywords: PCB design tools, Cadence, OrCAD PCB Editor Professional 172, nnar, «rropue 6bln~ npenrraeneuu ua npoweAwe~ 3-4 AeKa6p~ 2018 rona BMocKBe 
SPECCTRA, ARCADIA, Signty OrCAD PSpice, Empire XI)U	 KOH~epeHl1~~, OpraH~JOBaHHO~ 000 «nC5 COC!JT» - o~~l1~anbHbIM A~CTp~6bIOTO­

pOM ~ roprosua napruepou KOMnaH~~ Cadence 
KnIO'leBble cnosa: ~HcTpYMeHTbl npOeKT~pOBaH~~ ne-aruux nnar, Cadence, 
OrCAD PCB Editor Professional 172, SPECClRA, ARCAD',A, Sigrity, OrCAD PSpice, 
Empire XPU 

TEST AND MEASUREMENT KOHTPOJlb ~ ~3MEPEH~Sl 

V. Bykanov, B. Podyapolsky, V. Bulgakov B. 5b1KaHoB, 5. nO,l:\b51 nOnbCI<Vl 111 , B. 5ynral(OB 
SCIENTIFIC AND TECHNICAL PROBLEMS OF METROLOGICAL SUPPORT 112 HAY4HO-TEXHl-14ECKl-1E npOlil1EMbl METP0J10rl-14EcKoro
 

FOR THE DEVELOPMENT OF NEW GENERATION ELECTRONIC OliECnE4EHl-1S1 PA3PAliOTKl-13KIi HOBOro nOKOJ1EHl-1S1
 
COMPONENTS PaccMOTpeHbl OCHOBHble npo6neMbi MeTpOnOr~YeCKOrO 06ecneYeH~~ ~cnbITaH~~ 

The article considers the main problems of metrological assurance of production np~ npO~JBOACTBe )nel<TpOHHO~ KOMnoHeHTHo~ 6aJbl, Bb!~BneHbl ~x np~Y~Hbl 

tests ofelectronic components. It reveals thecauses ofthese problems and proposes ~ npeAnO>KeHbl pal1~OHanbHb!e nYT~ peweH~~ nOA06HbiX JaAay 
rational ways ofsolVing such tasks KnlO'leBble cnoaa: ~cnbITaH~~ 3K5, MeTpOnOr~YeCKOe 06eClleYeH~e, 

Keywords: electronic component tests, metrological support, Integrated test ~HTerp~poBaHHbl~ ~cnbITaTenbHbl~ KOMnneKC
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V.Grechishnikov, A I<uritsky, A ~utko, Alvanov 

BOUNDARY SCAN INAN EDUCATIONAL PROCESS AND OTHERWISE: 
jTAG LABORATORY INSAMARA UNIVERSITY 

The article focuses on the cooperation of Samara University and JTAG Technologies 
in the equipment and activities of the boundary scan laboratory as well as the 
implementation ofthe program ofadditional professional education called "Testable 
design and production diagnostics ofhighly integrated electronic modules." 

Keywords: boundary scan, JTAG testing, professional education, Samara University, 
jTAG Technologies 

Yu.tvanov, A. Nikonov, E.l<nyazeva 

MEASUREMENT OF QUARTZ OSCILLATOR'S G-SENSITIVITY 
The article considers the dependence of frequency stability of quartz oscillators on 
the effects of acceleration orvibration. This dependence is especially critical when 
oscillators operate on mobile equipment 

Keywords: quartz oscillator, G-sensitlvity, oscillator frequency shift, phase noise 

ELECTRONIC COMPONENTS 
P. Pastukhov 

PIPELINED SYNCHRONOUS STATIC RAM 
1645RUlYA IC, being the most recent development from PKK Mllandr In the reid of 
memory, is a 7Z Mbi,t pipelined synchronous static RAM The functional feature of 
this device is the ability toperform read and write operations with no waiting cycles 

Keywords: pipelined static RAM, NoBL architecture 

V. Gromov, N. Bryukhno, V. Strekalova, T Pankov, 

S.Alekhin 

ANEW SERIES OF BIPOlAR TRANSISTORS 
FROM KREMNIY El GROUP jSC 

In 2018 KREMNIY Eic GROUP JSC [inished the development and adoption of bipolar 
transistors series inclUding Darlington and complementary ones Designed for use in 
speCIal purposes electronic equipment new transistors can replace 23 types ofImport 
analogues. 

Keywords: bipolar trenststors, metal-ceramic, metal-polymer packages 
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r1EPVI(JlEPVI~HOECKAHVlPOBAHVlE BYlJEIiHOM r1POI..\ECCE
 
VI HE TOnbKO: jTAG-nAIiOPATOPVlSI BCAMAPCKOM YHVlBEPCVlTETE
 
oCOTpYAH~YeCTBe CaMapcKoro YH~BepC~TeTa ~ KOMnaH~~ jTAG Technologies BpaM­

«ax OCHall1eH~~ ~ Ae~TenbHOCT~ na60paTOp~~ nep~¢ep~~Horo cKaH~poBaH~~
 

~ pean~3au~~ nporpaMMbl AOnOnH~TenbHoro npo¢ecc~oHanbHoro 06pa30BaH~~
 

«Ierronparcaaoe npOeKT~pOBaH~e ~ npo~3BoACTBeHHa~ A~arHOCT~Ka BbICOKO~HTe­
 Ex 
rp~poBaHHblx 3neKTpoHHbiX MOAyne~))
 

K/lI04eBbie cnosa: nep~¢ep~~Hoe cKaH~poBaH~e, JTAG-TeCT~poBaH~e,
 

npo¢ecc~oHanbHoe 06pa30BaH~e, CaMapcK~~ YH~BepC~TeT, JTAG Technologies
 
ExytE

fO.lI1BaHoB, A HV1I<OHOB, 3.I<H513eBa 

Vl3MEPEHVlE G-lJYBCTBVlTEnbHOCTVI KBAPI..\EBblX rEHEPATOPOB 
PaccMaTp~BaeTc~ 3aB~C~MOCTb CTa6~nbHoCT~ -acroru «sapueeux reneparopoe OT
 
B03Ae~CTB~~ YCKopeH~~ ~n~ B~6pau~~ ::JTa 3aB~C~MOCTb oc06eHHo Kp~T~YHa np~
 

pa60Te reneparopos HdnOAB~>KHO~ TeXH~Ke.
 

K/lI04eBbie cnosa: KBapueBbl~ reneparop, G-YYBCTB~TenbHocTb, CAB~r yaCTOTbl
 
reuepatopa, ¢a30Bble WyMbl
 HaLL 

31lEKTPOHHASI KOMnOHEHTHASI 6A3A 
n. naCTyxoB 

KcCVlHXPOHHOE CTATVllJECKOE 03YKOHBE~EPHOro TVinA 
HOBe~wa~ paspaoona AO "nKK M~naHAP)) B06naCT~ 3anOM~HaI01l1~X YCTPO~CTB ­ np 
M~KpocxeMa 1645PY7S1 - npeACTaBn~eT c060~ C~HxpoHHoe CTaT~YeCKOe my (cmy) 
KOHBe~epHoro runa ~H¢opMau~oHHo~ eMKOCTblO 7Z M6~T I!JYHKu~oHanbHa~ oco­
6eHHoCTb my - 3TO B03MO>KHOCTb npo~3BOA~Tb onepauuo YTeH~~ ~ onepauno sa­ Pc 
nv,c~ 6e3 u~KnoB O>K~AaH~~ Iill 
K/lI04eBbie cnoaa: Cmy KOHBe~epHoro rnna, apxsrerrypa NoBL 

B. ipOMOB, H. 5pIOXHO, B. Crpekanosa, T naHbl<OB, 
141C.AneXV1H 

HOBASI CEPVlSlliVinOnSlPHblXTPAH3V1CTOPOB npOVl3BOACTBA
 
3AO «rpynnA KPEMHVI~ 3nll
 
B2018 roAY npeAnp~~me 3AO ",pynnA KPEMHV1~ ::J1l)) sasepuano pa3pa60TKy
 
~ OCBoeH~e cep~~ 6~non~pHblx TpaH3~cTOpOB, BTOM Y~cne TpaH3~cTOpOB Aapn~Hr­
 K 
TOHa ~ KOMnneMeHTapHblX HOBbie TpaH3~cTOpbl, npeAHa3HayeHHbie An~ ~cnonb30­

BaH~~ BpaA~03neKTpoHHO~ annaparvpe cneuuansuoro Ha3HaYeH~~, MoryT 3aMe­
H~Tb 23 tuna ~MnopTHbiX auanoroe 
KnlO4eBbie cnoaa: 6~non~pHble TpaH3~cTOpbl, MeTanno-KepaM~YeCK~e, MeTanno­ I 'i 
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MICROWAVE ELECTRONICS 

V. l<ochemasov, T I<osichkina 
DOHERTY POWER AMPLIFIERS 

Portl 
The article describes Doherty power ampilners and provides the information about 
their operational principle, advantages and disadvantages, ma,lufacturing techniques, 
architecture and other details 

Keywords: Donerty amplifier, power, ernCielicy 

1<. DZhurinsky. S. Pavlov, O. Morozov 
DOMESTIC RF MILLIMETER WAVE CONNECTORS 

The artide conSiders radio-frequency millimeter wave connectors covErIng 30-110 GHz 
frequency range developed and manufactured by NPP Iltoknamed arter Shokin jSc. 
NPF Mkran JSCano NPKTAIR LlC 

Keywords: microwave paths, coaxial transmons 

MICROMODULES AND MICROASSEMBLIES 
P Vernik 

AWAY TO THE SHRINKAGE OF THE STATE-OF-THE-ART ELECTRONIC 
COMPONENT DESIGN AND LAUNCH PROCESS TIME: LTCC-BASED SiPS 

The article proposes a strategl forelectronic component design manufacturing and 
aooption process based on modular product deSign approach using LTee-hased SiPs. 
It grounds the choice of deSign and production soluticns forthiS strategl, Intended 
to dramatically shnnk the time [rom perrormance spccincation appJOval till serial 
production launch ornew electronic compcnents 

Keywords: electro,lic components, mkroelectrcnr modules, deSign modularity, 
3D-packaging LTee 

A. I<hokhlun, S.Chigirinsky 
CLASSIFICATION OF THE DOMINANT FLIP-CHIP TECHNOLOGIES FOR 

USE IN STATE-OF-THE-ART SYSTEMS IN PACKAGES 
The altlcle provides asystematization and description orpopular variants O[ nlp-cnip 
technology, presents oata on the dynamics or development or this microelectronic 
mar~et segment and proposes the equipment set rnat may be ofirterest to domestic 
manufacturel) orcomronents like systems In package (51?) 

Keywords: Pip-chip technology pip-chip, system inpackage SIP, [ormation or 
bumps, dywnics ofthe global market orplpchrp technologies 
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CB4-3nEKTPOHIltKA 
B.I<o4CMacoB,1. l<ocWII<iI1Ha 

144 V011lVlTElU1 MOIl\HOCTVlIlO CXEME AorEPn1 
Yam1 
PaccMOTpeHbl yc~m1Ten~ MOll.\HOCT~ no cxeMe IjorepT~ np~BeAeHa ~Y¢OpMall~~ 

o np~IIl(~ne ~x pa60HI, AOCTOVHCTBax ~ HeAoCTaTKax, TeXHonon1HX ~3roToBneH~~,
 

apX~TeKType ,IAPyn1e CBeAeH~~
 

KmO'leRble cnosa: YCl1n~Tenb 1l0repT~, MOWIIOCTb, Knll
 

1<. ,I],)l(ypVlHCI(Vliii , c. naBJlOB, O. MOp030B 

154 OTE4ECTBEHHbiE PAAVl04ACTOTHbiE COEAVlHVlTEIlVI 
MM-AVlAnA30HA AIlVlH BO/IH 
PaccMaTp~BalOTc~ paA~OYaCTOTHble coeA~H~Ten~ M~nn~MeTp030ro A~ani\30Ha 

Af~H BcnH, nepe~pbIBalOll.\~e A~ana30H yaCTOT 30-111 m~, pa3pa60TOHllb,e 11 Bbl 
nycKaeMole npeAnp~in~~M~ AO «Hnn «(v1CTOI(» ~M WOKIIHa», AO "HnClJ «M~KDaH» 

~ 000 «HnK «(TAf1P» 
KnlO'leSbie cnoaa: CB'1-TpaKTbl, KOi\KC~anbHble nepexoAbl 

MIltKPOMOAynllt lit MIltKPOlinOKIlt
 
n.BepHVlI<
 

170	 IlVTbKCO KPAIl\EHVI10CPOKOB PA3PA60TKVI VI 3AnVCKA 
BIlPOVl3BOACTBO nEPEAOBOH 3K6:CBK HAOCHOBE LTCC 
npeAnaraeTc~ KOIIl(enl(~~ npouecca pdJpa6oTK~, npO~J30/iCTBa ~ np~MeH2H,I~ 3K5, 
OCHOBaHHa~ Hd MOAynbHoM np~Hll~ne npOeKT~pOBaH~~ ~3I1en~~ C~cncnb30Ball~eM 

C~CTeM BKopnyce Ha 6a3e TeXHononl~ H~3KOTel\lnepaTypHo~ COBMECTHO o6)/(~rae­
MO~ KepaM~K~ 060CH06b1BaeTc~ Obl6op KOHCTPYKTOPCK~X ~ TexHonor~YeCK~X pe­
WBH~~ Allil Aallllo~ KOHl.\enl(~~ HaripasneHHbll1 ua KapA~HanbHoe cOKpaWH~e cpo­
KOB OT YTBep)K,l.1eH~~ TeXH~yeCKOrO Jal1aH~~ 110 JanycKa R cep~~Hoe npo~3BoACTBO 

HOBblX ~\JAe@~ 31<5. 
KmO'leRbie cnosa: 3nel<TpOHHa~ I<OMnOHeHTHa~ Ga3a, M~Kp03neKTpOHHble 

MOAyn~, MOAynbllbl~ np~HI.\~n nDoer<n1poBaH~~, TpexMepHa~ KOMnOHOBKa, 
H11JKOTeMnepaTypHa~ COBMeCTHO oG)/(MraeMa~ KepaM~l<a 

A.XOXJlyH, C,Yil1ril1pil1HCl<iI1~ 

174	 KJlACCVI~VlKAI.\~S1OCHOBHblXTEXHOIlOrVlH «~IlVln-4V1n» AJlSl 
VlCnOllb30BAH~S1 BCOBPEMEHHblX C~CTEMAX BKOpnVCE 
Hrrarse AJHbl G1CTeMaTM3i\11~~ V\ omlCaH~e nonyn~pHblx 6ap~dHTO~. TeXHonor~~ 

«(¢n~n-YI1n», np~BeAeHb AJllilbie no A~HaM~Ke pdJB~T~~ sroro cerMeHTa pblHKa M~­
Kpo3neKTpoHHbiX VCTDO~CTB ~ npel1nO)/(eH KOMnneKT i)6opYiloBaHH~, I<OTOPbl~ MO­
xer GblTb ~HTepeceH OTeyeCT6eHHbiM npO~JB,W1TBn~M KOMnOHBWOB rana "G1CTe­
Ma BKopnyce)) (SiP) 
KnlO'leBble cnosa: TEXHonor~~ «~m1n-"~n)), pip-chip, C~CTeMa 3Kopnyce svstem 
inpackage, SiP, cjJOPM~poBdH~e 6aMnoB, A~HaM~Ka M~POBOro pblHKa TexHonorH~ 

((¢n~II-Y~n)) 
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DIGITAL MANUFACTURING 
A. Gentselev 

SYSTEMS FOR DEFECT PREVENTION IN MANUFACTURING PROCESS 180 
The article considers the systems that enable to prevent tile defect OCCJrrence In 
electronic products dUring the manufacturing process It IS noted tnat the use ofsuch 
systems allows you to maintain the high level ofmanufacturing quality ardproduct 
competitiveness 

Keywords: electronic components. defees. control 

MANUFACTURING EQUIPMENT 
AND PROCESS MATERIALS 

A.I<almykov, V. Meylitsev 
QUALITY THROUGH AUTOMATION: 184 

G-TITAN SCREEN PRINTER FROM GKG 
The article describes a new model of CKC screen printing machine - C-Tltan linear 
printer The technical solutions are highlighted that provide high accuracy and 
printing repeatability for this model that exceed the capabilities 0' similar devices 
[om thsprice category 

Keywords: electronic rornpment mounting, application ofsolder paste, screen 
pllnting. automatic printer, G-Tltan automation ofoperations, accurc.cy. 

repeatability 

A. Alekseev, S.Petrov, E.Chukavov 
FROM CONCEPT TO REALIZATION: PRINCIPLES OF SUCCESSFUL 190 

PARTNERSHIP BETWEEN THE DEVELOPERS OF SPECIAL PROCESS 
EQUIPMENT AND THE MANUFACTURERS OF ELECTRONIC 

COMPONENTS 

FOR ENGINEERS 110 

LJ,l-1I1>POBOEnp0l-13BOACTBO 
A. ieHlJ,eneB 
OtcTEMbl Ami nPEAYnPE>KAEH~HI AE<llEKTOB HA npo~3BoACTBE
 

PaccMoTpeHbl CMCTeMbl, cnoco6Hbie npeAynpe>l<,11aTb nOqBneHMe ,11e~eKTOB 3nel<TpOH­

HbiX M311enM~ Bnpouecre npOMJBO,11C1 Bd OTMe~eHO.
 

n03BOrQeT nC,11,11ep>KMBaTb BbICOI(fl~ ypoBeHb l(a~eCTBa
 

:nocobHOCTb 3blnycKaeMo~ npOAYI(l.IM~
 

KIIIO'leBble (IIOBa: 3neI<TpOHHbie KOMnOHeHTbl. Ae~el<Tbl,
 

~TO npMMeHeHMe Tal<MX CMCTeM 
npOMJBOACTBa MKOHKypeHTO­

KOHTponb 

TEXHOJlOr~~ECKOE060PYAOBAHl-1E 

~ MATEPl-1AJlbl 
A. l<anMbll<OB, B. Me~nilllJ,eB
 

KA4ECTBO 4EPE3ABTOMAT~3Al.\~IO:
 

TPA<llAPETHbll1 ABTOMAT G-TITAN KOMnAH~~ GKG
 
CTaTbQ onMCblBaeT HOBylO MO,11enb aBTOMaTa Tpa¢apeTHo~ ne~aTM KOMnaHMM GI<C ­

nMHe~Hom npMHTepa G-Tlt3n. nCKa3aHbi TeXH~YeCKMe peW6HMQ, I<OTOpble 06ecne­

UMnM 3TO~ MOAenM BblCOKMe xapal<TepMCTMKM TO~HOCTM MnOBTOpqeMOCTM ne~aM.
 

npeBblWalOLi.1Me B03Mm(HOCTM aHanOrMY~blX YCTPO~CT6 M3 3TO~ l.IeHOBO~ KdTemp'IM.
 
KIlIO'IeBble cnosa: MOHTaJt( 3neKTpOHllbX y3noB, HaHeceHMe naQnbHO~ nacrs.
 
Tpa~apeTHaQ neyaTb, aBTO~aTMYeCKM~ npMHTep. C-Tlton, aBTOMaTMJal.lMQ onepal.lM~.
 

TOYHOCTb, nOB-op~eMOl Tb
 

A.AneKceeB,cneTpoB,E.4yKaBoB 
OT 3AMbIC/lA ,11,0 Bon/lOll\EH~SI: IlP~Hl.\~nbl vcnauaoro 
IlAPTHEPCTBA PA3PA60T4~KOB CTO ~ npo~3BOA~TE/lEI13K6 

l-1H>KEHEPY 
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V1 paAV103lleinpOHHo~ armaparvpui II ee I<OM­


nOHeHTOB, a TalOl(e orpacneaux TeHAeHl.1V1~
 

V1 COCTO~HV1~ pblHI<d >1<ypHall opV1eHTV1posaH
 

I(al( ua PYl(oBoAV1Tene~ pa31lV1YHOrO ypOSH~.
 

r a« V1 Ha HaYYHblX /11 V1H)IZC'-IepHO r e x-ui-re­
CI<~X pa6oTH~I<OB B c¢epe npoeln~pOBaHI1~ 
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