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CAD/CAE

M. Makushin, V. Martynov

SOME ASPECTS OF CAD DEVELOPMENT

The article discusses the development of computer-aided design systems

depending on the trends of micro- and radioelectronics and the final mar-

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

panding and deepening interaction with various partners throughout the
supply chain. The use of cloud CAD is increasing.

Keywords: technological factors, market factors, cloud CAD

A.Strogonov, M.Krivchun, P.Gorodkov
OVERVIEW OF OPEN SOURCE SOFTWARE TOOLS FOR RESEARCHING
MODERN XILINX FPGA ARCHITECTURES
FPCA architectures research using open source CAD software makes it
possible to identify problems of existing FPGAs, to develop new concepts
and approaches to creating commercial CAD systems. The article provides
an overview of open software tools used in educational community to
study Xilinx FPGAs.
Keywords: open source CAD, FPGA, SoC FPGA, Xilinx, Vivado,
RapidSmith2, VTR, Tincr, Rapidwright, Torc, OpenPR, TCL interface,
tracing and placement algorithm

K.Roze, D. Radchenko

IC VALIDATOR NXT NEXT GENERATION PHYSICAL VERIFICATION TOOL

The article discusses new features of 1C Validator NXT, Synopsys’ IC and

SoC design physical verification tool which help in the process efficiency
improvement and acceleration of sign-off stage.

Keywords: SoC, physical verification, DRC, sing-off
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CUCTEMbI NPOEKTUPOBAHUA

M. MakywuH, B. MapTbIHOB

HEKOTOPbIE ACMEKTbI PA3BUTWS CAMNP

PaccMatpumBaeTca pasBuThe CuCTem aBTOMATU3NPOBAHHOMO NPOEKTUPO-
BaHWUA B 33BUCMMOCTW OT TEHAEHLIMU MUKPO- W PAANO3NEKTDOHUKM U KO-
HEYHbIX PLIHKOB 3TOW Npoaykumu, Moctasmkn CATMP 0CBauBaloT HO-
Bble NOAXOAbI, PACLUMPSIOT 1 yrIyHNSIOT B3aMMOAENCTBIE C PAa3INYHbIMA
NapTHepamMm NO BCe Lienodke NOCTaBOK. PacluMpsaeTcs MCnonb3oBaHme
06nayHbIx CAMP.

Kntoyesble C10Ba: TEXHONOTMYECKUE (AKTOPLI, PLIHOYHLIE (BAKTOPI,
obnayHble CAMP

A.CTtporoHos, M. Kpus4yH, 1. Topoakos

0Ob30P MPOTPAMMHbIX CPEACTB C OTKPbITbIM WCXOHbIM KOAOM
AN UCCNEROBAHUS COBPEMEHHDBIX APXUTEKTYP MAUC XILINX
Weeneposanne apxutektyp MANC ucnonbsya CAMP € OTKPLITLIM UCXOA-
HbIM KOAOM [A3eT BO3MOXHOCTL BLISBAATL NPOBAemMbl CYLIECTBYIOLMX
MANC, pa3pabarbiBatb HOBLIE KOHLENLUWW 1 NOAXOAL! K CO3AAHUID KOM-
mepyeckux CAMP. B cTaTbe NpeacTaBneH 0630p OTKPbITLIX MpOrpamm-
HLIX MHCTPYMEHTOB, UCNOMb3yembIX B akaZeMUYECKOW cpede AN w3yde-
Hus TIAC Xilinx.

KnioyeBbie cnosa: CAMP C OTKPLITbIM UCXOAHBIM KogomM, MTINC, MANC
knacca CHK, Xilinx, Vivado, RapidSmith2, VTR, Tincr, Rapidwright, Torc,
OpenPR, TCL-1HTEPDENC, aNrOPUTM TPACCUPOBKYM W pa3MeLLieHus

K.Po3e, [I. PagueHKo

WHCTPYMEHT ®U3UYECKOW BEPUGUKALIUM HOBOTO MOKONEHNA
IC VALIDATOR NXT

PaccMaTpUBAKOTCA HOBbLIE BO3MOXHOCTY MHCTPYMEHTA GU3NUECKOn Bepu-
buiaummn npoekTos NC n CHK IC Validator NXT komnanun Synopsys ans
NoBbILeHNS 3GPEKTUBHOCTU AAHHOTO NPOLLECCA W YCKOPEHUS Nepesadm
NPOEKTA Ha U3roToBNEHMe Ha Habpuky.

KnioueBble cnoBa: CHK, pusnueckas sepuduraums, DRC-nposepka,
nepeaada npoexTa KpUCTanna Ha U3roToBneHue
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Yu.Legan

HIERARCHICAL DESIGN OF ELECTRICAL CIRCUITS

Part2

The article considers various aspects of electrical circuit design in a

hierarchical form and related tools provided by Altium Designer CAD. It
analyzes the conditions under which the transition to hierarchical design

of electrical circuit is feasible.

Keywaords: CAD, electrical circuit, hierarchical representation of circuits

D.Ong
INTEGRATED SOFTWARE PLATFORM
ACCELERATES INNOVATION

TEST AND MEASUREMENT

J.Rossosky

AKIP-4133 AND AKIP-4133 /1 OSCILLOSCOPES

WITH 16 GHz BANDWIDTH

Part2

The article reviews a number of capabilities of the new AKIP-4133 and
AKIP-4133 /1 broadband digital oscilloscopes: signal display modes, the use
of markers, histograms and masks, mathematical signal processing, etc.

Keywords: oscilloscope, signal, marker, histogram, mask
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FO. leraH

PA3PABOTKA /TEKTPUYECKOM CXEMbI B UEPAPXUYECKON ®OPME
YacTb 2

PacCMOTPEHbI Pa3NnyHbIe acnekTui pa3paboTKy 3neKTPUYeCKMX Cxem
B Mepapxn4eckon Gopme 1 Heobxoammble Ans 3TOr0 CPeACTBa, Npeay-
CMOTpeHHble B CAMP Altium Designer. OTMeYeHb! YCI0BNS, NPU KOTOPbIX
OnpaBAaH nepexo k pa3paboTke NPUHLUMNMANLHON CXeMbl B uepapxiye-
ckow Gopme.

Kniouesbie cnosa: CATP, 3nekTpuyeckas cxema, uepapxmyeckas

(dopma npeacTasneHns cxem

4. OHr
WHTETPUPOBAHHAS NPOrPAMMHAS MNIATOOPMA YCKOPSIET
BHE[LPEHWUE NHHOBALNIA

KOHTPOJIb W U3SMEPEHWA

. Poccockum

OCUUTOTPADbI AKUM-4133 U AKUM-4133 /1

C MONOCOW NPOMYCKAHUA 16 Ty

YacTb 2

PaccMOTPeH psa BO3MOXHOCTEN HOBLIX LUMPOKONOAOCHLIX UMQPOBLIX OC-
unnnorpados AKUM-4133 u AKMM-4133/1: pexxuibl 0TOBpaXeHNs CurHa-
/IOB, MCNOMBL30BAHME MAPKEDPOB, TMCTOrPaMM W MAcoK, MaTeMaTndeckas
06paboTka CMrHanos u ap.

KntoyeBble CnoBa: ocuuanorpad, CUrHan, mapkep, rmctorpamma,
Macka



MICROPROCESSORS AND FPGAs

D.Sadekov, V. Ezhov

INTEL FPGA (ALTERA) PROGRAMMABLE LOGIC FOR INDUSTRIAL

APPLICATIONS

Flexible Intel FPCA programmable logic platform s suitable for a variety of

applicdtions, in particular industrial systems. The article presents a brief

overview of FPGA series from intel FPGA for industrial applications and
provides examples of solutions based on them.

Keywords: FPGA, SoC FPGA, Intel FPGA, MAX 10, Cyclone V., Cyclone 10,

Arriz V, programmable logic controller, electric drive control, smart video

surveillance system

MICROWAVE ELECTRONICS

V. Kochemasov, S. Dinges, V. Shadsky

MEDIUM AND HIGH POWER MICROWAVE SOLID-STATE SWITCHES

Part 4

The article reviews microwave solid-state switches of various types

manufactured by a number of companies. The information is provided on
the features and characteristics of these devices.

Keywords: microwave switch, insertion loss, isolation

MICRO AND NANOSTRUCTURES

V. Emelyanov
INCREASING THE RESISTANCE TO STRESS MIGRATION OF ALUMINUM
BASED FILM STRUCTURES IN MICROELECTRONICS
The article describes the method for improving the quality of aluminum
based thin films composing a conductive pattern of submicron semicon-
ductor devices and chips. To eliminate or minimize defects a passivating
layer of titanium nitride is formed on the aluminum alloy layer, which
helps to neutralize residual stresses in the structure and trap migrating
aluminum atoms, which significantly reduces stress migration process-
es in the system.
Keywords: semiconductor devices, subrmicron chips, aluminum based
conductors, mechanical stresses, stress imigration, defects in the
conductive structure
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MUKPOMPOLECCOPDI U NINC

[.Capexos, B. ExxoB

MWUKPOCXEMbI TPOrPAMMUPYEMOM NOTNKK INTEL FPGA (ALTERA)
AN5 MPOMBILNEHHBIX MPUNOXEHUA

lmbkas nnardopma Nporpammupyenion noruku Intel FPGA noaxoamt ans
peanu3aLmm pasnuyHbLIX NPUAGKEHNA, B YaCTHOCTW, CUCTEM MPOMLILL-
NEHHOr0 HasHadeHus. B craTbe npeacTaBaeH Kpatkuin 0630p cepun MANC
Intel FPGA AN NPOMbILNEHHLIX NPUOXKEHUIA, NPUBEAEHDI NDUMEPDI pe-
LUEHWIA HA MX OCHOBE.

Kntoyesbie cnosa: NNC, MANUC iacca CHK, Intel FPGA, MAX 10,
Cyclone V., Cyclone 10, Arria Y, nporpaMmupyemblin NOru4eckui
KOHTPONAEP, YNPABNEHWE 31eKTPONPMBOLOM, UHTENNEKTYANbHAS
cncTemMa BMAeOHabnioaeHns

CBY-3JIEKTPOHUKA

B. Koyemacos, C. AuHrec, B. Waackum

TBEPAOTE/IbHBIE CBY-MEPEKMQUATENM CPEAHEN U BONbILOA
MOLHOCTU

Yact 4

PaccmoTpeHLl TeepacTentHble CBY-nepexnioyaren pasanyHbix TUNOB,
BbiNyCKaemsle pAaoM npoussoauTenenn. [pusedeHa uHGopmaums of
0COBEHHOCTAX W XapaKTepMCTUKaX AaHHLIX YCTDOMCT.

Knto4esble cnosa: CBY-nepexnioHatent, BHOCUMbLIE NOTepy, passska

MWUKPO- U HAHOCTPYKTYVYPbI

B. EmennaHoB

MOBbIWEHWUE YCTORYMBOCTH K CTPECC-MUTPALIUN NNEHO4HbIX
CTPYKTYP HA OCHOBE AJIOMWUHWS B MUKPOSNIEKTPOHUKE

OnMcaH cnocob NOBLILIEHMS Ka4ecTBa TOHKMX MNEHOK HA OCHOBe anko-
MUHWS, COCTABASIOLINX TOKOMPOBOASAWMIA PUCYHOK CYOMMKDOHHLIX NO-
NYNPOBOAHMKOBLIX NPUOOPOB M MUKPOCXeM. [NA WCIGHONEHNS AW
MUHUMM3AUMU JedeKTOB Ha Cnoe CNNasa anioMUHUA QOpMMDYeTCs
NaCCMBUPYIOWMA CNOM HUTPWAA TWUTAHA, CNOCOBLTBYIOLWIMN HMBEAW-
POBAHMIO OCTATOYHLIX HANPSXKEHUM B CTPYKTYPE Vi YNABAMBAHMK hiut-
TPYPYIOLLMX aTOMOB A/IOMVHMS, HYTO CYLLECTBEHHO CHWXKAET NPOLecCH
CTPeCC-MUTPaLIAN B CACTEME.

Kntouesble C10Ba: NOAYNPOBOAHMKOBLIE NPUOOPLI, CYOMUKDOHHbIE
MUKPOCXeMbI, NPOBOAHMKM Ha OCHOBE aMOMUHNS, MexaHnyeckue
HanpsXeHmns, CTpeCcc-Mnrpauns, gedeKTbl NPOBOASLUEN CTPYKTYPb
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PRODUCTION ENGINEERING

AND MANAGEMENT

M. Grikhin

WHERE TO ORDER PCB DESIGN — FREELANCE OR DESIGN CENTER?

The article describes the characteristic features of labor activity that de-

fineit as freelance. It analyzes the advantages and disadvantages of order-

ing a PCB tracing for a freelancer in comparison with the capabilities avail-
able for a similar work by a specialized design center.

Keywords: PCB design, tracing, outsourcing, freelancer, design center

ECONOMY + BUSINESS

A.Fomina, M. Makushin

PENTAGON CONTRACTORS’ SUPPLY CHAIN

OPTIMIZATION CHALLENGES

The article discusses the practice of contractors of the US Ministry of De-

fense to optimize supply chains, the transformational approach of Boston

Consulting Group as well as the plans of the US Air Force to improve pro-
curement and operational activities.

Keywords: supply chain, optimization, management, challenges
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OPrAHU3ALLUSA

N YNPABJIEHME MPON3BOACTBOM

M. FpUXmH

TAE 3AKA3ATb MPOEKTUPOBAHWE NEYATHbIX MJAT - ®PUNAHC
WA AN3AAH-LEEHTP?

ON#uCaHbI XapakTepHLIe YepTbl TPYAOBOW AeATENLHOCTH, ONPEAeASIOLLM
ee kak ¢ppunaHc. MpoBeseH aHann3 NperMyLLecTs U HeAOCTATKOB 3aKa3
TPACCUPOBKM NEYATHOW NAATLI PpUNAHCEPY B CPABHEHWMN C BO3MOXHOCT
MW, KOTOPbLIMU Pacnonaraer Ans aHanornyHon paboTbl cneumnanmamp
BAHHbIN AW3aUH-LEHTP.

KntoueBble cnoBa: npoeKTUPOBAHME NeYaATHLIX NNAT, TPACCUPOBKA,
AYTCOPCUHT, DPUNAHCEP, AM3ANH-LIEHTD

SKOHOMUWKA +BU3HEC

A.®omuHa, M. MakyLuH

NMPOBAEMbI ONTUMU3ALIMK LLEMOYEK MNOCTABOK

NoAPALUYNKOB NEHTATOHA

PaccmarpuBaercs npaktuka noapsainkos MO CUIA no onTumunaum
LienoYeK NOCTaBoK, TPAHCHOPMALMOHHLIV NOAXOA KOHCANTUHIOBOM (U
mbl Boston Consulting Group v nnaxbl BBC CLUA no coBepLueHCTBOBaHM
3aKyNOYHO-3KCNAYATALUMOHHON AeRTENLHOCTH.

Kniouesble CnoBa: Lenoyky NoCTaBok, ONTUMMU3ALMSA, YNpaBNeHue,
npobneml

MHXXEHEPY



