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CAD/CAE 

M M ak ushi n , V.M artynov 

SOME ASPECTS OF CAD DEVELOPMENT 

Thearticlediscusses thedevelopment of computer-aided design systems 

depending on the trendsof micro- and radioelectronics and the[inal mar­

kets of these products CAD suppliers are exploring new approaches, ex­

pandingand deepening interactionwith various partners throughout the 

supplychain.The use of cloud CAD is increasing 

Keywords: technological factors, market factors, cloudCAD 

A. Strogonov, M . I<riv ch un , P. Goro d kov 

OVERVIEWOF OPEN SOURCE SOFTWARE TOOLS FOR RESEARCHING 

MODERN XILINX FPGA ARCH ITECTURES 

FPGA architectures resea rch using open source CAD software makes it 

possible to iden tify problemsof exis ting FPGAs, to develop new concepts 

andapproachesto creating commercial CADsystems.Thearticleprovides 

an overview of open software tools used in educational community to 

study Xilinx FPGAs 

Keywords: open sourceCAD,FPGA, SoC FPGA, Xilinx,Vivado, 

RapidSmith2, VTR,Tincr, RapidWright, Tore.OpenPR, TCLinterface, 

tracingand placement algorithm 

K. Ro ze ,D. Radc he nko 

IC VALIDATOR NXT NEXT GENERATION PHYSICAL VERIFICATION TOOL 

The article discusses new features of ICValidator NXT, Synopsys ' ICand 

SoC design physica l ver'[ication tool which help in the process efficiency 

improvement andacceleration of sign-off stage 

Keywords: Soc. physica l verification, DRC, sing-off 
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C~CTEMblnpOEKT~POBAH~~ 

M . Ma l<YWVlH , B. MapTblHOB 

90	 HEKOTOPblE ACnEKTbl PA3B~nHl CAnp 

PaCCMaTpli1BaeTGI pa3BIi1TIi1e CIi1CTeM aBTOMaTIi131i1pOBaHHoro npoerrvpo­


BaHIi1 51 B3aBV1CV1MOCTV1 OTTeH.QeHLj V1f1 MV1KPO- V1 pa.QV103flel<T pOHV1K V1 V1 KO­


HeYHblX PblHKOB 3T0f1 npO.l:\YKLj V1 V1 . nOCTa Bl11 V1K V1 CAn p OCBaV1 Ba lOT HO­


Bbie nO.Qxo.Qbl , paCWV1p51IOT V1 ymy6fl5lIOTB3aV1 MO.Qef1CTBV1e c pa3flV1Y HbIMV1
 

napruepavn no BCef1 ueno-ne nOCTaBoK. PaCWV1p51eTC51 V1cnoflb30BaH itle
 

06flaYHbiXCAn p.
 

KlIIO'leBble cnosa: TeXH OflOrV1yeCKli1 e¢al<TOpbl , pblHOYHble ¢aI<TOpbl ,
 

06flaYHbieCAnp
 

A. Crpor ouos. M .I<pVlB4yH, n . IOp OAI<O B 

100	 0630P npOrPAMMHblX CPEACTB COTKPblTblM ~CXOA H bI M KOAOM 

AJlll ~CCJlEAOBAH~ll COBPEMEHHblX APX~TE KTYP nnac XILINX 

Vlccfle.QoBaHV1e apxarexrvp nnVlC V1cn Oflb3Y51 CAnp c orspuruu V1CXO.Q­

HblM KO.QOM naer B03MO>KH OCTb Bbl51 Bfl51 Tb np06fleMbi cYl11eCTBYlO l11V1X 

nn Vlc. paspaoaruaats HOBbie KOH Ljen LjV1 V1 V1 nO.i:\XO.Qbl K C03.QaHV11O KO M­

MepyeCKV1 X CAnp B crane npeacraaneu 0630P orxpurux nporpaMM ­

HblX V1HCTpyMeHToB, V1 cnoflb3yeM blx B aKa.QeMV1 yeCKO f1 cpene .Qfl51 V13yYe­

HV151 nnVl CXi linx. 

K111O'leBble C1IOBa: CAnpc orxpuru« V1CXO.QHbIMKO.QOM, nnVlc, nnVlC 

xnarca CH K, Xil inx, vivado. Rap idSmith2, VTR, Tincr, RapidWnght.ro«. 
OpenPR,TC L-V1H Te p¢e~c , anropnru TpaccV1 pOBKV1 V1 pa3Mel11eHV1 51 

K.P03e,A·PaA4 eHKO 

108	 ~HCTPYMEHT <l>~3WjECK0I1 BEP~<l>~KAI.\~~ HOBOro nOKOJlEH~ll 

IC VAll DATO RNXT 

PaccMaTpV1 BaIOTC51 HOBbie B03MO>KHOCT V1 V1HCTpYMeHTa ¢ V13V1 yeCK0 f1 BepV1 ­

¢V1KaLjIi1 V1 npoeKTOB VlC V1 CHK ICValidator NXT KOM naHV1V1 Synopsys .Qfl5l 

nOBbIWe HV1 51 3¢¢eKTV1BHOCTIi1 .QaHHoro npo uecca V1 yCKopeHV151 nepe.QayV1 

npoexra Ha V13rOTOBfleHV1e Ha ¢a6pV1KY 
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Yu. Legan 

HIERARCHICALDESIGN OF ELECTRICAL CIRCUITS 116 

Part 2 
The article considers various aspects of electrical circuit design in a 
hierarchical form and related tools provided by Altium Designer CAD It 
anal yzes theco nditions under which the transition to hierarchical desig n 

of electrical circuit isfeasible 
Keywords: CAD, electrical circuit, hierarch ical representation ofcircuits 

D. Ong 

INTEG RATEDSOFTWAREPLATFORM 122 

ACCELERATESINNOVATION 

TEST AND MEASUREMENT 

J.Rossosky 

AKIP-4133 AND AKIP-4133 /l OSCILLOSCOPES 124 

WITH 16 GHz BANDWIDTH 

Part 2 
Th e articl e reviews a number of ca pabilities of the new AKIP-4133 and 
AKIP-4133 / 1broadband digital osci lloscopes signal displaymodes, the use 
of markers, histogramsand masks, mathematical signal processing , etc. 

Keywords: oscil loscope, si gnal, marker, histog ram, mask 

fO.fleraH 

PA3PA60TKA 3J1EKTP~4E C KO ~ CXEMbl BI-1 E PAPX I-1 4 ECK O~ <l>OPME 

LJaCTb 2 
PaccMoTpeHbl pa3fl1ll4H bie acnexru pa3pa60TKlII 3fleKTp1ll4ecKlIIx cxeM 

B lIIepap X1II4ecKo~ epopMe 1II He06xoAlIIMbie Afl~ sroro cpencrsa, npenv­
cMoTpeHHble BCArl PAltium Designer OTMe4eHbi YCflOBlII~, nplll KOTOpblX 

onpasnau nepexoa Kpaspaborke n plllHL\lII n lll a fl bH o ~ cxeMbl BlIIepapX1II4e­
CKO~ epopMe 
KmO'leBble cnosa: CArlP, 3fleKTp1ll4e cKa~ cxeMa, lIIepap X1II4ecKa~ 

copua npencraeneuns cxeM 

,lJ,.OHr 

I-1 HTErpl-1POBAHHMl nporPAMMHASl nnAT<I>OPMAVCKOPSl ET 

BHEAPEHI-1E I-1 H HOBAUI-1~ re 

KOHTPOJ1b ~ ~3MEPEH~Sl 

71 . P OCCOCIO·1 Vi 
OCUI-1J1J10rPA<I>bl AKl-1n-4133 1-1 AKl-1n-4133 / 1 

C1l0J10CO~ IlPOnVCKAHI-1Sl16 rru 
LJ aCTb 2 

PaccMoTpeHP51 A B 0 3 M O >KHOCT e~ HOBblX WlII p0I<OnOIl OCH bIXL\ lII ep POB bI Xoc­
uannorpaeosAKlIln-4133 1II AKlIl n-4133 /l : pe>KlII Mbl oT0 6 pa >Ke H lII~ Clll rHa­ To'! 

o6p. 
flOB, lIICnOflb30BaHlIIe MapKepoB, rlllCTo rpaMM 1II MacoK, MaTe M aT1II4ecKa~
 

06pa60TKa cnruanos 1II AP.
 
KmO'leBble cnoaa: ocuunnorpao, oi ruan. MapKep, racrorpaaaa,
 
MaCKa
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MICROPROCESSORS AND FPGAs 

D. Sa d e k o v , V Ezh o v 

INTELFPGA (AlTERA) PROGRAMMABLELOGICFORINDUSTRIAL 

APPLICATIONS 

FlexibleIntelFPGA programmablelogicplatform issuitableforavariety of 

applications, in particular industrial systems. The articlepresentsa brief 

overview 0(" FPGA series from Intel FPGA [or industrial applications and 

providesexamplesor solutionsbased on them. 
Keywords: FPGA, SoC FPGA, Intel FPGA, MAX 10, Cyclone V, Cyclone10, 

ArriaV, programmablelogiccontroller, electricdrivecontrol, smart video 

su rveillance system 

MICROWAVE ELECTRONICS 

v. koche rnasov. S Ding e s , V S h a d s l<y 

MEDIUM AND HIGHPOWER MICROWAVESOLID-STATE SWITCHES 

Part 4 

The article reviews microwave solid-state switches of various types 

rnanulactured by anumber orcompanies.Theinformation isprovided on 

thefeaturesand characteri stics of thesedevices 

Keywords: microwave switch, insertion loss, iso lation 

MICRO AND NANOSTRUCTURES 

V Em elyanov 

INCREASING THE RESISTANCE TO STRESS MIGRATION OF ALUMINUM 

BASED FILMSTRUCTURES IN MICROELECTRONICS 

Thearticledescribes the method [or improving the quality or aluminum 

based thin 01ms composing a conductive pattern of submicron semicon­
ductor devicesand chips.To eliminate or minimizecefecrs a passivating 

layer or titanium nitride is [orrned on the aluminum alloy layer, which 

helps to neutralize residual stresses in the structure and trap migrating 

aluminum atoms, which signi0cantly reduces stress migration process­

es in the system 

Keywords: semiconductor devices, subrnkronchips, aluminum based 

conductors, mechanical stresses, stress rniqration, defects in the 

conductive structure 
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M~KPonpou.ECCOPbl ~ nJ1~C 

A.CaAe KOB, B . E~O B 

136	 W1KPO CXEMbl npOrPAMM~PY EMO~ J10r~K~ INTEL FPGA (AlTERA) 

AJUI npOMbIWJ1EHHbIX np~J10}f(EH ~ 11 

rl-1 6 Ka~ nnaroopua npOrpaMMl-1pyeM014 nOrl-1K l-1 IntelFPGA nOAXOAl-1T An ~ 

peanl-13a\..(l-1l-1 pa3nW-I HblX npl-1nO>KeH l-114, B yaCTHOCTl-1, Cl-1 CTeM npouutu­

neHHoro H a 3H aY eHV1~. Bcrarsenpenrrasnen KpalKl-1 14 0630P cepl-1 14 nnV1C 

Intel FPGA AMI npouuuneuu ux npV1nOJKeH l-1 14 , npaseneuu npl-1Mepbl pe­

WeHl-114 Ha l-1XOC HOBe. 

Kmo 'ieBble cnoaa: nnV1c, nnV1Cxnacca CHK, Intel FPGA, MAX 10, 

CycloneV. Cyclone10,ArriaV, npOrpaMMl-1pyeM bl 14 nOrl-1yeCKl-114 

«ourponnep,vnpasneune3neKTpOn pV1BoAoM, l-1HTenneKTyanbHaq 

Cl-1CTeMa Bl-1AeOHa6nIOAeHl-1q 

CB4 -3J1EKTPOH ~KA 

B I(OLJeM a COB , C. A V1 H rec, B . WaAcl<V1~ 

142 TBEPAOTE J1 bHbIECB4 - n EPEKJ1 104ATEJ1 ~ CPEAHEI1 ~ 60J1bW0I1 

MOll\HOCH1 

4aCTb4 

PaccMoTpeHbl rsepaorenu- ue CB4-nepel<nlOyaTenl-1 pa3nl-1YHblX Tl-1 nOB, 

BblnycKaeM bl e pqAOM np0l-13BOA l-1Tene14. Ilpl-1BeAeHa l-1H¢O pMaljl-1q 06 

oc06eHHOCTl1X l-1 xapaKTepV1 CTl-1KaXAaHHblXYCTP0 14 CTB. 

KnIO'ieBble cnoaa: CB4-nepeKnIOYaTenb, BHOC l-1Mblenorepa, pa3Bl13Ka 

M~KPO - ~ HAHOCTPYKTYPbl 

B . EMeflbS1H oB 

152	 nOBb I W EH ~ E YCTOH 4~BOCT ~ KCT P ECC-M~ rPAl..l ~~ nJ1EH04 HbIX 

CTPYKTYPHA OCHOBEAJ1IOM ~H~S1 BM ~K P03J1 EKTPOH~ KE 

Onl-1 CaHcnocoo nOBblWeHl-1q KayeCTBa TOH I<l-1X nneH OI< Ha OCH OBe ano­

Ml-1Hl-1Q, coCTaBM lOl11l-1X TOKonpOBOAQl11l-114 pl-1 CyH OI< Cy6Ml-1 KpOHHbIX no­
nynpoBOAHl-1 KOBbIX np l-1 60pOB l-1 Ml-1 l<p OCxeM . AnQ V1C I<n lOyeHl-1Q l-1n l-1 

MIt1 Hl-1 Ml-13a \..( l-1 l-1 Ae¢eKToB ua cnoe cnnasa an1OM l-1 H1t1l1 ¢OpMl-1 pyeTCQ 

naCCl-1 Bl-1 pYlOl11 l-1 14 cno14 Hl-1Tpl-1Aa Tl-1TaHa, cn oc06CTByI0111 l-114 Hl-1 Benl-1­

pOBaHl-1 1O OCTaTOYH blX HanpQ>KeHIt1 14 B CTpyKType VI ynaBn l-1 BaHl-1 1O MW­

rplt1pylOl11l-1X arovoa an IO Ml-1 Hl-1Q, YTOcYl11eCTBeHHo C HIt1 ~ (aeT npouerce 

CTpeCC-Ml-1rpa \..( l-1l-1 BCl-1CTeMe. 

KnlO'ieBble cnosa: nonynpoBOAHl-1 I<OBblenpl-160pbl, cy6Ml-1 KpOHHble 

MIt1 KpOCXeMbl, npOBOAHl-1K l-1 Ha OCHOBe anIOMWHl-1 Q, MeXaHl-1 yeCKl-1e 

H anpQ~(eHl-1Q , CTpeCC-Ml-1 rpaljl-1Q,Ae¢eKTbl npOBOAQl11e14 CTpyKTypbl 
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PRODUCTION ENGINEERING oprAHVl3AUVISI 
AND MANAGEMENT VI ynPABIlEHVlE npOVl3BOACTBOM 

M.Gril<hin M . ipiII XiIIH 

WHERETO ORDERPCB DESIGN - FREELANCE OR DESIGN CENTER? 160 r,QE 3AKA3ATb npOEKU1POBAHVlE nE4ATHbiX n11AT -l!>PVl11AHC 

The article describes the characteristic Features of labor activity that de- VI 11 VI ,QVl3A~H-UEHTP?
 

[ineit asFreelance. It analyzes the advantagesand disadvan tages of order- On ~CaHb l xaparrepuue-epru Tpyp,OBOi1 p,e~ Te nb HO CT ~, onpenensouiae
 

inga PCB tracing Fora[reelancer incomparisonwith the capabilities avail- ee KaK <\Jp ~na Hc. npOBep,eH a Ha n~3 npe~MY l11eCTB ~ Hep,OCTaTKOBsaxasa
 
ableForasim ilarwork by aspecializeddesign center. Tpa CC~pO B K ~ neyaTHoi1 nnaru <\Jp~naHcepy BCpaBHeH~~ CB03 MO>K HO CT~­


Keywords: PCB design, tracing, outsourcing, [reelancer. design center	 M~ , KOTOPbIM~ pacnonaraer p,n ~ aHanOr~YHoi1 pa60Tbi C nel.\~a n ~3~pO ­

BaHHbli1 p'~ 3ai1H - l.\e H Tp . 

K/llOlfeBble cnosa: npoerrapoeauaenesaruux nnar, Tpa CC~ pOBKa , 

ayTCOpC~ H r, <\Jp~ na HCep , p, ~ 3 a i1H -l.\ eHT p 

ECONOMY + BUSINESS 3KOHOMVlKA + 6V13HEC 

A. Fomina, M. Mal<u shin A. <DoMiIIHa, M .Mal<YW iII H 

PENTAGON CONTRACTORS' SUPPLY CHAIN 164 npOliJlEMbl OnTVlMVl3AI..\VlVlI..\En04EK nOCTABOK 

OPTIMIZATION CHALLENGES nO,QPSI/J.4V1KOB nEHTAroHA 

The article discusses thepractice of contractors or the US MinistryorDe­ Pa CCMaT p~ BaeTCi1 npa KT~Ka nOp,p~p,Y ~ KOB MO CUJA no OnT~M~3 al.\ ~ ~ 

[ensetooptimize supplychains, thetransformationalapproachorBoston ueno-exnOCTaBOK, TpaHc<\JopMal.\~OHH bl i1 nop,xop, KO Hc am~ HroBoi1 <\J~P­

ConsultingGro up as well as theplans or the US Ai r Force to improve pro ­ Mbl Boston Consu lting Group ~ nnauu BBe CWAno coBepwe HCTBoBaH~1O 

curement and operational activities 3aKynOYHO-3KcnnyaT al.\~OH Hoi1 p,e menb HoCT~ . 

Keywords: supply chain , optimization, management. challenges	 K/llOlfeBble cnoaa: l.\enOY K ~ nOCTaBOK, O nT~M~ 3a l.\~i1 . vnpasnenae, 

np06neM bi 

FOR ENGINEERS V1H>KEHEPY 

121,140 

>KYPHAllbl AO IlPVlU IlTEXHOC«I»EPAIl 

«3 IlEK T PO H liI K A : «H A H O lil H A YCT PliI 51 » «CTA H KO lil H CT PY M EH T» 

Havxa, TeXHOnOrl1$l. 6113Hec» HaY YH O-T e XHVlYe C KVI~ >K y pHafl , n OCB ~ll.(eHH b l ~ O T pacfl e Bo~ Ha Y YH O-T e X Hl'lY e C KVI~ xvp uan. 
HaYYHO -TeXHVlYeCKVI~ >KypHan , nOCB~ l1.le HHb l~ Ha HOMaTep VlanaM, Ha H03 neKTpO HVlKe, HaH O­ KOM n neKC HO paccMa Tp VlBalO l1.ll'li:1 n p o 6n e ­
WVlp OKOMy cnexrpv BonpOCOB B 06naCTVI AaTYVlKaM VI Ha HoYCTpo~CTB aM , Al'l a rHOCTVlKe M bl c Ta H KoVlHc TpYM e HTan b Ho~ np c w enu ­
pa 3pa6oTI( VI VI Vl 3r OTOB fl e HVI~ 3fleK Tpo H H O ~ Ha HoCTpyKTyp VI HaHOMaTep VlaflOB, HaHo6V10 ­ neHHOCTVI . 
VI paA Vlo3fleK Tpo H HO ~ a nnaparvpu VI ee KOM­ r exuonor vmv VI n p l'lMeH eHVlIO HaH OTe XHon o ­ ISSN:2499-9407 
n OHe HTOB, a TaK >Ke o r pacne aux Te HAe Hl.l V1 ~ rVl~ B Me A l'l l.lV1 He . 
VI COCTO$lHVI~ puuxa . )!<ypHafl opueutwpoaau ISSN:1993-8578 «U liI <1> PO BA 51 3KOHOMliIKA» 
KaK Ha PYKoBOA I'1Te ne~ pa3nVl YHOrO v poaus . )!<y p Ha n , nOCB~ll.( eHHbl~ ~Op M VlpoBa H VlIO 

ra« VI Ha HaYYHbl X VI VlH>KeH epH O-TeXHVlYe ­ «A H A ll lil T liI K A » l1V1~POB O~ 3KOHOMl'l KVI B P<1> B «o-ruerrrvane­
CK Vlxpa6oTHVlKOBBc~epe npoeKTVl pOBa HVI~ M e>KOTpacn eBo i:1 HaYYHO-Te XHl'ly eCKVli:1 >Kyp Han HOM, VlHCTVlTYl1l'lOHanbHOM l'l Te XHl'ly eCKOM 
VI np OVl3BOACTBa 3neKTpO HVl KVI, a TaK>Ke o c03AaHVl VI , Vl3yye HVll'l l'l n p l'lMeH eHVll'l HOBblX ac n e I(T ax. HoBO C T H~e, a Han l'l T l'lYeC I( l'le 

B CMe>KHbIX oonacrsx. aeuiecra VI MaTepVlanOB.)!<ypHan nocssurea VI 3KcnepTHbie Ma Tep l'la nbl. 
15SN:1992-4178 l'lHHOBal1V10HHbIM Me>KAVlCl1l'lnnVlHapHbIM pewe ­

HVI~M VI T e X Hono r Vl~M B XVlM VIVI VI H e ~Te X l'l MVlVI . 

«n EPBM l MliIll51 La st Mile » Hay Ka x 0 >KVl3Hl'l, MaTepVlanOBeAe Hl'll'l, HaHOTex­

HaYYHO -TeXHVlyeC KVli:1 xvpuan , nccs suie a ­ HOflOrl'l~X .
 

Hbli:1 TeX Hono r Vl~M VI 6V1 3Hec y Tefl eKOMMYHVI ­ 15SN:2227-572X
 
Ka l.lV1i:1, n p OVl3Bo A CTBa Ka 6e nei:1 CB$l3V1 , r e ne ­
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