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COMPETENT OPINION
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TO MOVE FORWARD FASTER, COMPANIES NEED NOT
INDIVIDUAL MEASUREMENT INSTRUMENTS, BUT COMPLETE
SOLUTIONS
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V.Ezhov, N. Eliseev, V. Meylitsev
ELECTRONICA 2018: DEPARTING TO THE FUTURE
Part 4

MICROPROCESSORS AND FPGAs

P.Wang
SECURITY FUNCTIONS ARE AN ESSENTIAL ELEMENT
OF MICROCONTROLLERS FOR loT

V. Ezhov

MICROSEMI SmartFusion2 SoC FPGA:

THE OPTIMAL SOLUTION FOR loT

The article describes the features of SmartFusion2 SoC FPGA family from

Microsemi, which fully meets all the requirements for loT infrastructure

and allows you to create flexible systems featuring the minimum power
consumption and the highest security level available for FPGAs.

Keywords: SoC FPGA, SmartFusion?, Internet of Things, ARM

Cortex-M3, memory protection unit (MPU), embedded trace macrocell

(ETM), data protection, elliptic curve cryptography (ECC)
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KOMMETEHTHOE MHEHMUE

C. daHacekapa

YTOBbI BbICTPEE ABUTATLCA BNEPEA, KOMNAHUAM
HYXXHbI HE OTAE/IbHbIE U3MEPUTE/IbHbIE MPUBOPHI,
A 3AKOHYEHHDIE PELIEHWA

KOJIOHKA AENAPTAMEHTA
PAOVNO3NEKTPOHHOWU MPOMbBIWIEHHOCTU

HOBOCTH
BbICTABKWU U KOH®EPEHLIUWU

B.ExoB, H. Ennceer, B. Mennnues
ELECTRONICA 2018: OTNPABNAEMCS B BYAYILEE
HYace 4

MUKPOMPOLLECCOPbI U NAKUC

M.BaH
OYHKLUW BE3OMACHOCTU - BAXXHEAIUWUA SNEMEHT
MWKPOKOHTPONNEPOB ANA loT

B.Exxos

CUCTEMA HA KPUCTANINIE SmartFusion2 OT MICROSEMI:
ONTUMAJIbHOE PEWLEHWE ANS WHTEPHETA BELLEN

B crarwe paccmotpenbl ocobeHHocTy CHK Ha Baze TIIMC cemencrsa
SmartFusion2 ot Micrasemii, KOTOpue MONROCTLIO OTBEYAKT Blem Tpebo-
BaHVAM 10T-MHDPACTPYKTYDL N NOIBONAIOT CO3AABATL TUOKME CUTTEMI,
OTAVHIOWMECS MUHUMANLHON NOTPEBAFEMON MOLHOCTBIO K CAMbIM Bbl-
COKMM YDOBHEM 3anTLi, A0CTYNHLIM ang TIAC.

Knrouesbie cnosa: CHK Ha faze NAWC, SmartFusion2, MurepHer
gewen, ARM Cortex-M3, MOAYADL 33WMTLE NamaTy, BCTPOEHHAA
M2KpOoSUenka TPACCUPOBKK, 3aLUNTA AaHHLIX, KPUNTOrpadusa Ha ocHoBe
IVMMTAHECKMX KPUBLIX
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- A.Strogonov

RELIABILITY CHARACTERISTICS OF MODERN FPGAs

The article describes the method for calculating the experimental FPCA

failure rate using chi-square statistics, as well as the effect of failures

caused by lonizing radiation on the reliability characteristics of modern
FPGAs manufactured by nanometer design rules

Keywords: chi-square statistics, FPGA, failure rate, single event upset

(SEU), single event functional interrupt (SEFI)

I.Tarasov

APPLICATION OF XILINX ZYNQ SoC FPGA

AND DESIGN APPROACHES BASED ON HIGH-LEVEL

HARDWARE DESCRIPTION LANGUAGES

The article considers the capabilities of current and advanced SoC FPCA

families from Xilinx as well as preferred approaches to the design of

processor controlled digital systems based on the Xilinx Vivado HLS
Design Suite.

Keywords: FP'CA, processor, integrated circuit

L.DiJasio

HOW TO SYNTHESIZE A NEW FUNCTION

USING PIC MICROCONTROLLER'S CORE

INDEPENDENT PERIPHERALS

Pinout rearrangement and core independent peripherals of PIC

microcontrollers allow the developer to flexibly modify the design

solution. Using the example of PWM function the article shows how you

can quickly synthesize a new autonomous peripheral function without
additional external compoenents and the need to change PCB layout.

Keywords: PIC microcontroller, core independent peripherals (CIP),

peripheral pin select (PPS), PWM function, pinout
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A.CTporoHos

XAPAKTEPUCTUKW HAAEXHOCTW COBPEMEHHbIX NINC

B CTaThe paccMOTpeHa METOAMKA pdcyeTa IKCNEPUMEHTANbHON WHTEH-
CUBHOCTW OTKA308 MNIMC € MCNONLIOBAHWEM CTATWCTMKY XU-KBAfpaT,
a TAKXKe BIMAHWE CH0EB, BbIIBAHHLIX MOHMIUPYIOWIMM WINYUYEHMEM, Ha Xa-
PAKTEPUCTMKN HAASKHOCTH COBPEMEHHbIX TITIC, BLINYCKAeMLIX N0 HAHO-
METPOBbIM NPOEKTHLIM HOPMAM.

Kniouesble €0BA: CTATMCTUKA xu-kBaAParT, [JINC, MHTEHCUBHOCTL
OTKA30B, OAUHOYHEIN cBoR (SEU), 0AMHOYHAR OWUGKE, RL3LIBAKILLAN
dyHKUMOHANLHOE MipepblBarme (SEFI)

. Tapacos

MPUMEHEHMUE NINC KNACCA «CUCTEMA HA KPUCTANIIE»
XILINX ZYNQ U MOAXO/Abl K MPOEKTUPOBAHWIO HA OCHOBE
A3bIKOB ONMUCAHWUSA ANNAPATYPbI BbICOKOIO YPOBHSA
PaCCMOTPeHb! BOIMOKHOCTY CYLLECTBYIOWMUX U NEPCREKTUBHLIX CEMERCTB
NPOr PAMMUAPYEMEIX AOMMHECKUX MHTETPANbHLIX CXeM KaMAaHun Xilink
€ apxUTeKTYPOR «CUCTEMA Ha KpUCTanae», d Takke fpeancyTuTentHbe
NOAXOAL! K NPOEKTUPGBAHMIO UN(POBLIX CUCTEM M0/ YNpasieHem npo-
yeccopos Ha ocHose CAMNP Xilink Vivado HLS

Kniouesbie cnosa: M/11C, npoueccop, MKpocxenma

N. 4w Oxkacno

KAK C MOMOLLbIO HE3ABUCUMOW

OT AAAPA NEPUPEPUN MUKPOKOHTPOJIIEPOB PIC
CHMHTE3WPOBATb HOBYHO ®YHKLIWIO

MepeHasHaueHine BLIBOAOB MUXDOCXeMb! I HE3ABUCUMAR OT Apa nepu-
(epust mykpokoHTponiepar PIC nodgonsior paspaborumky rubko mo-
AUPUUMPOBATL NPOBKTHOE pelieHne. B cTathe Ha NpuMmepe co3naHns
LUMM-yHKLUMN NOKa3aHo, Kak Ge3 AOMOAHWTENLHLIX BHELUHUX KOMAD*
HEHTOB W HEOOXOAMMOCTY WIMEHEHWNH TOMOAOTMIA NEYATHON NNATLl MOX-
HO BLICTPO CUHTE3UPOBATD HOBYKY ABTOHOMHYIO GiyHKLMIO nepudepin
Kntouesbte cnoBa: MitkpoKoRTpoanep PIC, Hesasncman ot sapa
nepudepus, Buibop Beisoda Nepudepun, LIMM-(yHkumns, Lokoneska
BLIBOAOB
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DESIGN SOLUTIONS

S.Frolova, F. Putrya

CREATION OF MULTI-FUNCTIONAL AND MULTI-PROJECT

PROTOTYPING PLATFORM BASED ON SYNOPSYS HAPS KIT

Partl

Prototyping stage is impaortant in SoC design. The problems that many

users face when debugging their projects could be solved by defining

the debugging strategy and creating the necessary prototyping platform

on its basis The article describes the experience of NPC ELVIS JSC in

developing such a platform based on Synopsys HAPS (High-performance
ASIC Prototyping Systerms) kit.

Keywords: prototyping platform, debugging strateqy, debugging

interface

CAD/CAE

S.Belousov

ENHANCING FPGA-BASED DEVICE RESISTANCE

TO HEAVY IONS USING SYNPLIFY PREMIER

The article discusses the use of majority redundancy in designs of devices

particularly for space application based on different FPCA types in

order to enhance their resistance to heavy ion impacts It provides the

implementation capabilities of this and other approaches for reliability
improvement using Synopsys Synplify Premier tool

Keywords: FPGA, heavy ion Impact, majority redundancy, reliability,

space hardware, lngic synthesis, Synopsys

M. Makushin, A. Fomina

ARTIFICIAL INTELLIGENCE AND PROFITABILITY

AS CAD DEVELOPMENT DRIVERS

The use of CAD tools is one of the key factors for ICs improvement and

ensuring their further scaling. It is from them that the acceleration

of launching new products to the market largely depends, due to

the shortening of the development cycle. The main factors for CAD
development include profitability and artificial intelligence

Keywords: CAD market, CAD suppliers
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KOHCTPYKTOPCKME PELUEHWSA

C.®ponosa, ®.MyTpsa

CO3AHUE MHOTO®YHKLIMOHANBHOW

N MY/ILTUNPOEKTHOW MAAT®OPMbI MPOTOTUTNIMPOBAHUA
HA BA3E KOMN/IEKTA HAPS KOMIMAHWK SYNOPSYS

Yacmo 1

Cranusi NPOTOTMRMPOBAHMS CUCTEM-Ha-KpueTanae (CHK) MMeeT BakHoe
3HEHEHWE B MPoeKTUPOBaHMW CHK. Mpobnemul, C KOTOPLIMK CTAIKMBAIOTCA
MHOTE MONLIOBATENM MPY OTAAKE CBOMX MPOEKTOB, MOFYT DbITL PELLeHL
MyTEM ONPEABNEHUS CTPATEMN OTAAKN ¥ CO3AHMEM Ha ©e OCHOBE Heab-
XOAMMOW NNaropmbl NPOTOTMNMPOBAHUA. B CTaThe pacckasbigaercs ob
onuite AO HIL, «3/1IBAC» pazpabotiu Takoi nnardopmol Ha 6ase komnnex-
Ta HAPS (High-performance ASIC Profotyping Systems) KommaHni Synopsys.
KniouyeBble cnoBa: aarhopma npotoTuivposadng, Crparering
OT/AZKM, OTNAf04HbLIA MHTEPhERC

CUCTEMbI MPOEKTUPOBAHUA

C.Genoycos

MOBbILWEHME CTONKOCTY K BO3AEMCTBUIO T34 YCTPOWCTB HA
BA3E NINC C UCNONb3OBAHWMEM UHCTPYMEHTA SYNPLIFY PREMIER
PACCMATPUBAETCS NPUMEHEHNE MAXOPUTAPHOTO PEIEPBMPOBAHMS NpK
MPORKTUPOBAHAN YCTPONCTB, B HACTHOCTI, KOCMWHECKOTO MPUMEHEHIA
Ha ocHoBe MAKC pa3nuuHbix TUMOB A5 NOBLILLIEHNS MX YCTONYUBOCTH
K BOIARNCTBUIO TRKENLIX APMKEHHBIX YACTILL TTPUBOAATCH BOIMOXHO-
CTW peanm3auny AaHHOMO W APYrux METO40R MOBLILEHUS HAJRXHOCTH
C NOMOLLEK) MHCTPYMEHTa Synplify Premier T komnaHuy Synopsys.
Kntoyesbie cnosa: [1J1MC, BO3ASACTRNE TAKENLIX 3APAKEHHLIX

HaCTWL, MaXOPUTAPHOE Pe3epaNPOBAHKE, HAEXHOCTL, annaparypa
KOCMUYECKOTO MPUMEHEHNS, NOTUHECKUI CHHTES, Synopsys

M. MakywmnH, A. dommHa

WUCKYCCTBEHHbBIA MHTENNEKT U PEHTABE/IbHOCTb

KAK ABWXYLIWME OAKTOPbI PA3BUTUS CANP

[TPUMEHEHWME UHCTPYMEHTANbHLIX CpecTs CATIP — 0OMH WN3-KNKUEBbLIX
Gaxropop coseplueHcTBoBakua WUC n obecnedeHnsa ux AaNnbHenero
MACILUTabUPOBAHMA. MIMEHHO OT HUX BO MHOOM 3ABUCUT YCKOPEHWE Bbi-
BOAR HA PLIHOK HOBOW NpoayKUMK GNarofaps COKPALLEHWIO UWKna pas-
paboTiu. K oCHOBHLIM hakTopam pazeuTia CAMP oTHOCATC peHTabens-
HOCTB W UCKYCCTBEHHLIA MHTEANEKT

Kntouesbie cnosa: puiHok CATP, noctaswmkwy CAMP
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TEST AND MbEASUREMENT

V. Bykanov
IMPROVING THE REGULATORY FRAMEWORK
IN THE FIELD OF METROLOGICAL TESTING

S.Vedernikov

METROLOGICAL EXAMINATION OF TECHNICAL

DOCUMENTATION AS ONE OF THE QUALITY

IMPROVEMENT STAGES

In a market-based economy the products have to be distinguished by high

quality indicators and the manufacturing process should be maximally
optimized and effective for reducing economic costs

Keywords: metrological examindtion, quality, optimization

D. Kondrashov, A.Shostak, P. Dijkstra
ELECTROMAGNETIC SUSCEPTIBILITY TESTS - NEW SOLUTIONS
The article considers a number of effective solutions - field generators,
field sensors and electromagnetic compatibility test systems — which
allow testing the electromagnetic susceptibility of radioelectronic
equipment in compliance with current requirements.
Keywords: electromagnetic compatibility, field strength sensor, {ield
generator

MICROWAVE ELECTRONICS

V. Kochemasov, T. Kosichkina

DOHERTY POWER AMPLIFIERS

Part 2

The article describes Doherty power amplifiers and provides the

information on the components for this amplifiers offered by various
manufacturers.

Keywords: Doherty amplifier, power, efficiency
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KOHTPOJIb N U3MEPEHUSA

B.BbblkaHOB
COBEPWIEHCTBOBAHUE HOPMATVMBHO-TPABOBOW BA3bI
B OBJIACTU METPO/IOTMYECKOW 3KCMEPTU3bI

C.BenepHwukos

METPOJIOTMYECKAS 3KCMEPTU3A TEXHUYECKOWM
LOKYMEHTALMW KAK OAVMH U3 STAMOB NOBbILWEHWUSA
KAYECTBA

B YCNOBMAX PUIHOYHOR IKOHOMMKM MPOM3BOANMAR Npoaykums (n3pe-
NUR) JOMKHA OTMYATLCH BLICOXMMM NOKAIATENIMI KAYECTBA, a NPOLELC
MPOV3BOACTBA — MAKCUMANLHO ONTUMUIMPOBAH ¥ XPPEKTUBEH ANA CHI-
KEHNS IKOHOMUHECKIMX 3aTpaT.

KnioueBbie cnoBa: MeTPONOrMHeckasn IKCNepThia, KauecTso,
OMTUMU3IALMA

[.Kongpawos, A. WocTak, M. devkcTpa

WCMbITAHUA HA BOCMPUMMYUBOCTD

K 3NEKTPOMATHWUTHOMY MONK — HOBbLIE PELLEHWA
PaccmoTpen pag 3QPeKTUBHLIX PRI — eHEPaToPOB NOAS, AATHIKOB
NOAA ¥ CACTEM ANS UCTILITAHWA HA INEKTPOMATHUTHYIO COBMECTUMOCTL, —
NO3BOASIOLLMX NPOBOANTL NPOBEPKY BOCMPUAMHMBOCTY PAAVOINEKTDOH-
HOrO 0DOPYADBAHMA K NEKTPOMArHUTHLIM NOAAM B COOTBETCTBAW C CO-
BPEMEHHLIMI TREDOBAHUAMN.

Kniovesble CNOBA: 3/1EKTPOMArHUTHAS COBMECTUMOCT b, [aTHIK
HANPAXEHHOCTK MOAA, [eHepaTop Nons

CBY-3/IEKTPOHUKA

B. Kovemacos, T. KocnykuHa

YCUAUTENWN MOLWHOCTHU NO CXEME JIOTEPTH

YacTb 2

PACCMOTPEHBI YCUAMTEAN MOUIHOCTY MO Cxeme Joreptv MpuseaeHa nH-
(hopmaums 06 3nemeHTHOR Gaze AaHHLIX YCUIKTENEW, NPeanaraemon
Pa3AUUHLIMUI NPOUIBOANTERSMN.

Kntouesbie cnosa: yournTens Jorepri, MowHocTs, KA
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MANUFACTURING TECHNOLOGIES

P.Grigoriev, S.Mileshin, T. Tsivinskaya

INVESTIGATION OF SIEL COMPOUND PROTECTION EFFECT

ON THE OPERATION STABILITY OF CONTROL

AND MEASURING MEMS SENSORS

The article discuses one of the issues of development and production of

measuring sensors based on highly sensitive element manufactured using

microelectronics technology: environmental protection of MEMS sensors

based on single-crystal silicon. It presents the results of the research in

the field of piezoresistive sensors carried out by Bauman Moscow State
Technical University.

Keywords: single-crystal silicon, measuring integrated circuits,

organosilicon polymers, arganofluorine compounds

ECONOMY + BUSINESS

A.Fomina
REGIONAL DISTRIBUTION AND EFFICIENCY
OF RUSSIAN RADIO-ELECTRONIC INDUSTRY ORGANIZATIONS
The article presents the results of revised «Portrait of Russian Radio
Electronics» study focused on regional distribution features and efficiency
of organizations of Russian radio-electronic industry. To overcome
regional imbalances in radio-electronic industry it is necessary to redirect
to more flexible development concepts particularly through the creation
and improvement of design centers and project teams
Keywords: stricture of the radio-electronic industry, efficiency, number
of employees

FOR ENGINEERS
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MPOU3BOACTBEHHBIE TEXHONOTUU

M.Mpuropkes, C. MunewuH, T. LimBuHCKan
WCCNEAOBAHUE BINSTHNA 3ALLUTBI KOMIMTAYHAOM CU3N

HA CTABUIbHOCTb ®YHKUWOHWPOBAHUA KOHTPO/IbHO-
WU3MEPUTE/IbHbIX M3MC-CEHCOPOB

ObcywaaeTes ogHa u3 npobnem paspaboTki ¥ NPOMIBOACTBA MIMEPUTENL-
HBIX AdTYMKOB Ha Ba3e BLICOKOUYBCTBUTENLHLIX CEHCOPOB, V3OTOBNEHHDIX
MO TeXHONOrMAM MMKPO3NEKTPOHUKA: 3alumta MIMC-cercopos Ha base
MOHOKPUCTA/IMHECKOTO KPEMHUSE OT BO3AGACTBUA OKPYKAIOWIEA CPefbl.
MpVBORATCA PE3YNLTATL! MCCNEOBAHWA YKAAHHOW HANDABNBHHOCTY 110
NLE3OPEIACTUBHLIM AaTuikam, NpoBeaeHHLIX 8 MITY uM. baymana
Kniouesbie cNoBa: MOHOKPUCTANNNIECKUI KPEMHUA, UIMEPNTENLHLIE
WHTErPANbHLIS CXEMDI, KDEMHINODraHWHECKIE NONMMEpL,
(TOpOpraHteckine CoeuHeH s

3KOHOMMWKA + BU3HEC

A.OOMUHa

PErTMOHANBHOE PACMPEAENEHUE U 3OOEKTUBHOCTD
OPFAHU3ALMI POCCUCKOW PALNO3NEKTPOHHOM
NMPOMBIWNEHHOCTH

NpeacTasneHbl pesy/brars 0DHOBREHHOM ucCneaosanns «[lopTpeT poc
CUACKOR PafMo3NeKTPOHUKIY, OCHOBHOR BHUMAHWE B KOTOPOM BuLing
VARNEHO OCDBEHHOCTAM PErvOHANLHOTO pacnpeaeneHna u sdidexTue-
HOCTY OPIaHM3aLMA POCCUICKON PAANO3NEKTPOHHON NPOMBILUAEHHOCTIA
JIn npeofoneHns pervoHasbHLIX AMCIPONOPLIN PAAMO3NEKT POHHOW
MPOMLILAGHHOCTY NPEACTOUT NEPeOpUeHTPOBATLCY Ha bonee rmbkue
dopmari pasEUTMA, B TOM MACAE NYTEM CO3AAHUA W (OBEPLIBHCTBOBA-
HWS IN3ANH-LEHTPOB W MPOEKTHLIX KOMAHA,

Kniouesble cAoBa: CTPYKTYPA PAANOINEKTPOHHON NPOMBILACHHOCTH,
IDHEKTUBHOCTL, YNCNEHHOCTL COTPYAHNKOB

UHXXEHEPY
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