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M ICROPROCESSORS AND FPGAs 

P.Wang 
SECURITYFUNG IONSARE AN ESSENTIAL ELEMENT 

OF MICROCONTROLLERS FOR loT 

V. Ezhov 
MICROSEMI SmartFusion2 SoC FPGA: 

THE OPTIMAL SOLUTION FOR loT 
TIlearude descnbes tile featur esof SmartFusion2 soc FPGA [arnil from 
Micro~ern i , whkh fully meets all the requirements for loT infrastructure 
and allows vou 0 create nexible systems featuring the minimum power 
consumptionandthe highest security level avai lablefor f PC/\s 
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A St rogonov 
RELIABILITY CHARACTERISTICS OFMODERN FPGAs 

The iii ticle describe the method for Gllculating the experimental FPGA 
filllure rate uSing chi square stausucs, J S well as the effect of failures 
caused by ionizinq raduuon on ther liability cbaracterisu o] modern 
rrCA5manufactured by nanometer d rqnrules 

Keywords: clli-sq\JJre statistics, ~p A failurerate, ~i rl g l e even ups t 
(SEU), singleeventfunctional inter:upt (SEFI) 

I .Ta ra sov 

APPLICATION OF XILINX ZYNQ SoC FPGA 
AND DESIGN APPROACHES BASED ON HIGH-LEVEL 

HARDWARE DESCRIPTION LANGUAGES 
The ar ticle considers thecapabilitiesof current and advanced SoCFPCA 
[arnilie from Xi linx as well as referred approaches to the deSign of 
piocesso. controlled digital systerm based on the Xllinx Vivado Ht 
DeSign SUite. 

Keywords: ~ r)GA , processor, mteqrated CIIcui 

L. Di j asio 
HOWTOSYNTHESIZEA NEW FUNCTION 
USINGPICMICROCONTROLLER'SCORE 

INDEPENDENT PERIPHERALS 
Pinout rearranqernent and core ind pendent peripherals of PIC 
mkrocontrollers allow the developer to nexibly modify the design 
solution Using theexampleof PWM function the articleshowshowyou 
can quickly synthesize a new autonomous peripheral [u ction without 
additional external componentsand the needto changePCBlayout 

Keywords: ill rn icrocontroller, core independent peripherals(CIP), 
peripheral pinselect (pP ), PWM function,pinout 
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62	 np~ME H EH~E nn ac KII ACCA «C~CT EMA HA KP~CTAIlIl E » 

XILINX ZYNQ ~ nOAXOAbl K np OEKT~POBA H~1O HAOCHOBE 
$I3blKOB On~ CAH ~$1 AnnAPATYPbl BblCOKOro YPOBH$I 
PaCCMOTpeHbl S03MO)l< OW 1 cy~eG BYIO~Io1 X 11n pcneKTIo1BHblXCCMCH(lB 
nporpaMMl<1pyeMblx norWleCKI1x VllnerpanbHhlX cxeM KOMnallml Xilinx 
( apXlo11eKTvpoi:1 "CI<1 CTeMil Hil Kpl'lClaJllle". J TJK)I<e npeAnO<fTIo1 Tenl>Hble 
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OT$IAPA nEP~ltlEP~~ M~KPOKOHTPOIlIlEPOB PIC 
C~HTE3~POBATb HOBYIO ltlYHKI.4~1O 

nepeHa3Ha'leH lo1 e SbIB0/100 MIo1KpocxeMbl 101 He3ilB I<1 CYlM q OT >lApa nepa
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DESIGN S' LUTIONS 
S. Frolova, F. Putrya 

CREATION OFMULTI-FUNCTIONALAND MULTI-PROJECT 
PROTOTYPING PLATFORM BASED ON SYNOPSYS HAPS KIT 

Part 1 
PlOtotyping stage ISImportant in SoCdesign. The problems tha many 
users face when debugging their proje ts could be solved by de0ning 
the de ugglnq strategy and creating the necessary pro otyping platform 
on i." basis The rl ir e describes tlie experience of Nrc ELVIS JSC in 
developing surn platform based on Synopsys HAPS(Hiqh-perforrnance 
A)ICPrototYPlllg System,,) kit 

Keywords: pJOtotyping platform. debugging strategy, debugging 
interface 

CAD/CAE 
S. Belou sov 

ENHANCING FPGA-BASED DEVICERESISTANCE 
TOHEAVY IONS USING SYNPLIFY PREMIER 

Thearticlediscussestheuse ormajon yredundancy in designs or devices 
particularly for space application based on ditTeren FI)GA types in 
order to enhanre their resistance to heavy ion impacts It provides he 
impernenta ion apabnues or this and other approaches fOI reliability 
improvement usingSynopsys SynpliryPlemrer 001 

Keywords: FPGA. heavy ouuupact. majority redundancy, reliability, 
space hardware. II gl( synthesis, Synopsys 

M . Makushin , A. Fom ina 
ARTIFICIAL INTELLIGENCEAND PROFITABILITY 

AS CAD DEVELOPMENT DRIVERS 
The use of CAD tools i" one or the key factors fOI Ie, improvement and 
ensunnq their fUI ther ~ca l i ng It is from them that the acceleration 
or launching new products to the market largely depends. due 0 
tile shortening of tile developrnen cvde The main [actors for CAD 
developrnen Includeprofitabilityandal ti0m l intell igence 

Keywords: CADmar ket. CADsuppliers 
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KOHCTPYKTOPCK~EPEWEH~~ 

C . ~ pOnoBa, ~ . nYTp S1 

76	 C03AAHl-1 EMHOrolPYHKIll-10HAJlbHO~ 

l-1 MYJlbTl-1npOEKTHO~ nJlATlPOPMbl npOTOTl-1m1POBAHl-1Sl 
HA 6A3EKOMnJlEKTA HAPS KOMnAHl-1l-1 SYNOPSYS 
4aCTb1 
CTi!f1I-1~ nporoHm Vl po Ba l W1 ~ 01CTeM-Ha KpVlcranne (CHK) I-1Meel Bc!JKHOe 
3Ha4eHVle 8 npOeKHlpOBaH1-11-1 CHK np06neMbl. CKOTOpbIM.: cr an K ~IBa lOfOl 

MHOrHenOnb30BaTenl1 np~ OTni!f1KeCBO.1XnpOeKTOI3. MOryT 6blTb peiueau 
nyreMOnpel\el1eH I1 ~ CTparerVl.l omaJ\KHHC03M Hl-leMlid fie UCHOBeIle06 
XOA H M O ~ nnaT¢opMbl nporoH1I1HP013dHHfl B crane paC(Ka 3l> I Baer(~ 06 
onureAOHnu «3J1 B~C» pa3pa60TKHTaKoi:i nnaTlpopMbl ua 6a.1 KOMnneK
i a HAPS(High-pelfolTnanceASICPrototypmgSystems) KOMmHI-1HSynopsys. 
KmO'leBbte cnoaa: nnaT¢opMd np OTOl l-1 n H p OBaI I H ~ . crparerH~ 

OTni!f1KI1, OTlld,l\04HbIHHHTeplpeHc 

C~CTEMblnpOEKT~POBAH~~ 

c.5enoycoB 
82	 nOBblWEHI1 ECTO~KOCTI1 KB03AE~CTBI1IOT3l.j YCTPO~CTB HA 

IiA3E nnac Cl-1cnOllb30BAHI1EM I1HCTPYMEHTASYN PLIFY PREMIER 
PacCMaTpH Ba eTc ~ npHMeHeH~ 'l e MaJKOpH 1apuoro pe.1epB.' pOBaHl-1 il np'1 
npOeKTl1pOBaHH. YCTPO~CTB , B 'laCTHOCTH. KOC ~4CCK Oro I1 pflMeHeHH~ 

Hii ocaoee nJl ~iC pd3nwIH blx THnOB ,l\n~ n O I3l>I W eH H~ HXycrOH4.1 BOCTH 
KB03,l\eHCTBHIO TmKenblX3ap~ JKeH H b! X 4JCTvll.\. n p l~ BO,l\m C H B03MOJKHO 
CTH peanH.1al.\.lH AaHHoro HAPVrHx MeTO,l\OB nOB b l weHH ~ Ha,l\eIl<HOCTH 
c nOMOL1.!blO HHCTpyMeHTJ ynplifY Premier OTKOMnaHt.1H Sy no p sy ~ 

KnlO'leBble cnosa: rlJlIII C, B03AeH CTRHe HDKellblX3apmKl'HHbiX 
4aCTHl.\. uaxopurapuoepesepauposaaae.Hil,lIe>t< HOCTb, annaparypa 
KOCMH4eCKoro np t.1 MeHeH H~ , nO r t.1 4eCK~~ CI-1 HTe3, Synopsy 

M. Mal<YWV1H ,A. ~oM V1 H a 

90	 l-1CKYCCTBEHHbl~ l-1HTEJlllEKT l-1 PEHTA6EJlbHOCTb 
KAK ABl-1>KYl1ll-1E lPAKTOPbl PA3Bl-1Tl-1Sl CAnp 
npHMeHeHHe HHcrpYMeHTanbHblx cpeACTB ( Anp - ,UYlH t.13-KIlIO'leBbIX 
¢aKTopol3 C08epWeHCTlJOBdiH~ IIIC .1 o6ecne'jeHHil fIX A Jl l>HeHWero 
MacwTa6H poBaHH ~ . ~MeHHO OT IIf1 Xfl M I~OroM 3aBHnn yCKopeH.le Bbl
BOAd Ha PblHOK H080HIIP0,l\YKljHH (jn a roAaD~ coKpaU1('HHIO l.\ I1Kna pas
pa60TKH. KOCHOBHl>IM ljlaKTOpJMpa3aH r l1 ~ CAnp OTHOC~ TC~ peHTabeJ1b
HOCTb 101 HCKyccT BeHHl,lii HHTellneKT 
KnlO'leBble cnoaa: Pl~HO K CAnp nOCldBL1.!HKHCAn p 
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TEST AND MEASUREMENT 

V Bykan o v 

IMPROVINGTHEREGULATORY FRAMEWORK 
IN THEFIELD OFMETROLOGICAL TESTING 

S.Ved e rn ikov 

METROLOGI CAL EXAMINATION OFTECHNICAL 
DOCUMENTATION AS ONE OFTHE QUALITY 

IMPROVEMENT STAGES 
In J market based economy the proouctshaveto bedistingUished by high 
qua lity indicators and tile manulartunnq process st10ulrJ be maximally 
optimizedandeffective for reducing ronomic costs 

Keywords: metroloqu.al examm tion. quality, optimization 

D. I<o n d ra shov , A. Sh o s t ak , P. Dijks t ra 
ELECTROMAGNETICSUSCEPTIBILITY TESTS - NEW SOLUTIONS 

Tile aruc le considers a number or eOective solutions - [ield generator s. 
fie ld s nsors and elecuornaqnetk compatibility test systems - which 
allow testing the electro lagnetic susceptibility of radioeler tronir 
equipmentincomplianceWithcurrent requirements 

Keywords: electromagneticcompatlullity, [ield strength sensor, 0eld 
generator 

MICROWAVE ELECTRONICS 

v I<o chema so v , 1. I<o si ch kin a 

DOHERTY POWER AMPLI FIERS 
Part 2 

The artit le dcsu ibes Doherty power amplitiers and provides the 
n[ormarion on the components for this arnplqiers offered by various 
manufacturers 

Keywords: Doherty arnpli0er. power,efficiency 

PE,ll,AK~VlOHHblC1 COBET: Ii (; aG a ~ lj , K) 60 [H1COB. n , BepH>1 K, 

B. B>1 llJH Br K>1". r MKpell AJf!, 10 rV I1~e B, r. KpaCI!>1 KOB, M Kpv1TeHKo, 

n KYl.\bI(O, B.nY K,1Y H, 10. M >1TpOnOllbcK I1~' , C MY fJaBbee, C. nOpTHO~ , 

A C" r oB, B. uma«. A. 51 " 11>111 

Vl3,ll,ATEnb VI YLJPE,ll,Vl TEnb - PVI~ «TEXHOC<l>EPA" 

rE HEPAnbHblC1 ,ll,V1 PEKTO P: 0 Ka Ja H LlC ~a 

rnABHblC1 PE,ll,AKTOP: A. C ~ roe 

3AMECTVlTEn b rnABHoro PE,ll,AKTOPA: 10. KOBane ac l(V1" 

BbInYCKAfO ll..lV1 C1 PE,ll,AKTOP : 0 Pi13rOOOpOBa 

PE,ll,A KTOPbl PA3,ll,EnO B: B.!: >K OB, H.[""ceca. VI. I(oKOpeBa, B. M Cf1 11V1UCB 

JlVlTEPATYPHblC1 PE,ll,A KTO P: II n CTpOBa 

I<O PPEKTO P: A. f1y 'I(I(OBil 

KO M n b fO TEPHA 51 BEPCT KA : A HeG0l1bU1H, O Ol1 ef1H >1 ~O B 

KOHTPOJlb ~ ~3MEPEH~JI 

B . 5 bl l<aH OB 

102	 COBEPWEHCTBOBAHl1E HOPMATl1BHO-nPABOBolil 6A3bl 
B0611ACTl1 METPOllOr114ECKo1il3KcnEPT113bl 

C. B e,ll,e pHiI1l(OB 

108	 METPOllOr114ECKASl 3KCnEPT113A TEXH114ECKO~ 

AOKVMEHTAlll1l1 KAK OAl1H 113 3TAnOB nOBbIWEHl1S1 
KA4ECTBA 
B ycnOBl-HIX pbl HOYHO ~ 3KOHOMVlK,' n p OVl 3BOAl-1Ma~ npOAYKU Vl ~ (,13Ae

nV1 il) AOn)l(HJ om WlaTi>C~ BblCOKVl MVl nOKa3aTemlMVl KaYCCrBa, a npoue«
 
npOVl3BOACTB - MaW1ManbHo onn1MVl311poBaH V1 JtjJqll'KH1SeHI~n ~ (H, 

~(eH l-1 ~ 3KOHO Vl4ecK VlX3a rpar
 
KmO,.eBble cnoaa: Merponofrl tleCKilil 3Kcnepn13J, Ka'feC1BO.
 
OI1T VlMl-1JJI.\l-1il
 

,l], . l<oH,ll, p aW OB, A . W OCTa l<, n. ,lJ,eViI<CTp a 

112	 l1cnblTAHl1S1 HABOcnPl1lr1M411BOCTb 
K311EKTPOMArHl1THOMY noma - HOBbiE PEWEHl151 
PaccMoTpeHPilA3qHpeKnlBHbiX peweHVi ~ - reseparopoenons.AaTYI1KOB
 
nons 11 CVi CTeMt\nil V1cnblT aHVi~ Ha 3neKTpoMarHI1THylO oBMeCTV1MoCTb,

nossonsoun« npoBoAVlTb nposepsv BOCnpV1l.1MY\1BOCHl pil,l\V103neKTpOH 

Hora 06opYAOBaHVl il K3neKTpOMarHl-1THbIMnon ilM BcOOTserCTBvlVl c CO


BpeMeHHblMIo1 T p e 6 oB aHl-1~Wl .
 

KmO'leSble cnosa: 3neKTpOMarHViTHa51 COBMem1MOrTb, l~aT'l V1K
 

Hanpil)l(eHHOCnl nons. reueparop nOM'
 

CBl.I -3JlEKTPOH~KA 

B . I<OLJ eMa coB,T. I<OCVlLJ I<VIHa 

118	 YCl1l1l1TElIl1 MOlLlHOCTl1 no CXEME AOrEPTl1 
Yan b2
 
PaCCMoTpeHbl YCV1mnenVl M0lltHOCHl no cxeMe ,L\ofepTl-1 npvlHel\CH Vl H

tjJ opMa l.\ V1 ~ 06 )ne M eH TH o~1 6al e AdHHhlX YCV1mnene~ . np cl\naraeMo~
 

pa3 I1W I H bl~J Vl npoV13BoAV1n~nilM V1 . 

K11IO,.esble (110sa: YCVln VlTellb/I,orl'pr1·1, M0lltHOCTb, Kn,L\ 

PEKnAM A 

,ll,"' peKTOp no paJa>1T>1IO: r f10fVlHOBill recntb@ II! ro «s ru 

3aM. A"p eKTopa no pa J B ~ T~ IO : 0 Cil IH1K aa I salikova@elcc roru cs I u 

MeHeA>+<epbl no peknaw e: 11 1 ( ~ p ~ I( >1 l l a I rec-kll ig i@c leet ron iC5 I u. 

O .fl aBpCHl bca Inano@tec !1nosphera .I U 

nO,ll,nVlCKA : E.3al1KOa I m ngazine@t echnosp her a.l u 

C6bI T: A. Me TllOBIs a l es@e lec tro ll ic~ , 1I 

www.el ectronics.ru ; eli bra ry .r u ; www. e.lanbook.ru 

A,ll,PEC PE,ll,AKLI,VIVI 

Mo C.ua, VII K p il c Ho n pO ll eT a p cl( a ~. 1G, CT p 2 

~ 125319 MocKBa, aiR911 r ' dduor@elecu o nics ru 

..7 495 734-011 0 ../ 495 956 33·1(, 

8 3J1EKTPOHIilKA IlA YKA I IT X l IO JlU l l l lI ! M I1 11LC	 (0018 5) 2019 

mailto:Imngazine@technosphera.l
mailto:Inano@tec!1nosphera.IU


MANUFACTURINC TECHNOLOGIES np0L-13BOACTBEHHbIE TEXHOIlOrL-1L-1 

P. Grigoriev, S. Mil eshin, T Tsivinskaya n.rp lllrOp b eB, c. MVlne W VlH, 1. L(VlBVlH CI<a 51 

INVESTIGATION OFSIEL COMPOUND PROTECTION EFFECT 132 ~CCJlEAO BAH~ E BJl~$IH~$1 3All\~Tbl KOMnAYHAOM 013Jl 
ONTHEOPERATION STABILITYOF CONTROL HACTA6~JlbHOCTb <!lYHKI.\~OH~ POBAH~ Sl KOHTPOJlbHO

AND MEASURI NG MEM5 SENSORS ~3MEP~TEJlbHbIX M3MC-CEHCOPOB 
Thearticlediscuses ne of the Issue; 01devetopment and production of o cy;;':,[1J TC 51 O,[1HJ 1'13 npo6neM pa3pa6om 11'1 npm13BOACTS. 1'13Mepl'1Tenb
measuring sensors baseo on highly sensitivl' element manufac tured IJ ~ ' ng HblXAJT'-II'1KOB Ha 6 Je BblCOKOqYB l BvllenbllblXceucopoe. 1'1 31010BneHHbiX 
microelectronicstechnology. nvironmental protertlon of MEMS sensors no lexHonon1SlM W1Kp03neKTpOHI'1K,1" 3aU111a M3MC-ceHcopoB HJ 6aJe 
based on smqle-r ,stal silicon I presents the results of he research In MOHOKpl'1CTilnm-14ecKoro KpeMHwl OT B 3,1Wf'iCTBWI OKPY;;':JIOIllCii Cpe,llbl. 
the field oj" piezoressnve sensors canied out bv Bauman Moscow tate npl'1BOAilTCSl pe3ynbTaTbi I1CUll',[10BJHI-1 f'i yKa3aHHoii HanpaslleHHOCTl-1 no 
Technical University ruesop 3l-1Cl l-1BHblM )~J l \j vI Ka M, npoeenena IXII rrv 11M. 5ayMaHa 

Keywords: single ovstal silicon, measuring integrated Circu its, Km04eBble cnoaa: 1DHOKpl-10annWleCK -1ii KpeMHl'1ii , 1013Mepl-1Teni>Hble 
orqanosuicon polymers orqanolluorinecornpornds lo1 HTerpdll bHbie cxeMbl, KpeMHI'1 iioprJHlo14eCKvle rIOnI'1Mepi>l, 
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ECONOMY + BUSINESS 3KOHOML-1KA + 6L-13HEC 

A. Fomina A. cDOMVlH a 

REGIONAL DISTRIBUTIONAND EFFICIENCY 140 PEnlOHAllbHOE PAcnPEAEJlEHVlE ~ 3<!l <!l EKT~BHOCTb 

OF RUSSIAN RADIO-ELECTRONIC INDUSTRYORGANIZATI ONS O PrA H Vl 3 AI.\ ~ ~ PO CC~ ~CKO~ PAA~0311EKTPOHHO~ 

111e article presents the results of revsed '(Portrait of Russian Radio npOMblWllEHHOCT~ 

lectronies» tudy[ocuser: on regional disuibution featuresana ernClency npeACTasneHbl pe3VnbraTbl 06HosneHHOfO IKCne,[10BJH v1il «Iloprper poe
of organizations of Russian radio-electronic industry. To overcome C l-1 iiCK O ~l paAl-103neKlpOHv1KW), OCHOBHoe BHl-1MJHl-1l: B KOTOpOM 6blno 
regional imbalances in radio-elec ronieIndustry it IS neees ry to redirect YAeneHO oco6eHHOCTSlM peraouanuroro pacnpeAeneHI-1Sl 1'1 3ljJ¢eKTI-1B 
to more[le ibledevelopment concepts palticular ly throuqf the creation HOCT I-1 OpraHv13al\1011oi pOCCl-1iiCKOii paAI-103neKrpOHHOHnpOMbl wneHHOCT I-1 
andimprovement of design center sand pr jett teams .nn>l npeOAOneHl-111 pen-10HanuHblx Al-1 cnpo nOpl\l-1~ paJ.\l-103neKl pOHHO 
Keywords: structureof tileradio-etec trorurIndustry, ernc iency, number npOMblwneHHOCH1 npeJ.\CTOl-1T nepeopaeurapoearers Hd bonee rl-16Kl-1e 

ofemployee"	 ¢ JlMaTbl pa3BI-1H1 Sl , B TOM '1l-1clle nyTeM C03AdHI'1Sl l-1 cOBepweH CTBOBiI 
HI-1 >1 Al-13aIoiH-l\eHTpOB 1'1 npoe« rHblXKOMilHA. 
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