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A. Strog onov, M. Bely kh , D. Permya kov , V.Pol kovni kov A . CTpOro HOB. M . Geflb lx. fJ, . n ep w l KoB. B. n OJ1l<OBHVl KOB ( 

RELIABILITY-CENTERED LSI DESIGN METHODS 46 METOAbl npOEKH1POBAHl-1Sl Ii~C CY4ETOM HAAE>KHOCTl-1 
The article discusses the main degradation mechanisms of submieron LSI' s Brtan.e parcuorpeuu OCHOBHl>e Me x aH~3 Mbl AerpaAa~ ~ ~ MO ll -T paH 3~CTo­

MaS transistors, methodsfor bu ilding modelsforMaStransistors takinginto pOB Cy6M~KpOH HI> X D ~C. cnocoou nocrooeuas MOAe lle~ MOn-TpaH 3~CTo­

account aging effects, design [low requiremen ts for high ly reliableCMOSLSI pOBcyyeTOM3¢¢eKTOBcrapeH ~~ , Tpe6 0BaH~~ KMapwpyTy n p 0eKT~p OB aH~~ 

and rel iability-centered design tools, implemented in the most widely used SbICOKOHaAe>KH I>XKMOn D~C ~ ~HCTpYMeHTbl npoeKT ~poBaH~~ cyyeTOM Ha ­
CAD systems. Ae>KHOCT~ , peannsosannue BHal160llee Wl1pOKOn p l1 MeH~ e MblX CAnp. 

Keywords: MaS transistor performance degradation, re liabilitysimulating, KmO'leOble cnoaa: Ae r p aA a ~~~ xapaKT ep ~CT~K Mon-TpaH 3~CTopOB , 

aging effect, hot carrier injection,electromigrat ion,macromodel,SPICEmodel , M OAe ll~poBaH~e HaAe>KH OCT~ . 3¢¢eKT CTapeH~~ , ~H>KeK~~~ rop~Y ~x 

BERT, RelXpert, Virtuoso Spectre Hoc ~Telle ~ , 3Il eKT pOM l1 r pa ~ I1 ~ , MaKpoMoAellb,SPICE-MoAellb. BERT, Rel Xpert, 
Virtuoso Spectre 

Th . Gro tker, S. Belo usov T. Fpencep. c.GefloycoB 

ASIPs AND WAYS OF VERIFICATION THEM 58 CnEl.\l-1AIl~3~POBAHHbIEnpOl.\ECCOPbl ASIP l-1 cnocosu ~X 

The article describes the major advantages of using Instrumentso[Svnopsvs' s BEPl-1<1>l-1KAl.\l-1l-1 
AS IP Designer platform for application-speci fic instruction-set processors Pa CCM a T pI1BaIOT C~ OCHOBHble npel1MYl1l eCTSa pa3pa60T K~ cn e ~ ~ a ll ~3 ~po BaH ­

(ASIPs) desig n, and discusses in detail the resul ting processor verification HblXnpouercopoa (ASIP) cnououn.o ~ HCTpyM eHT o B . B XOA~l1lI1 X BnllaT¢opMY eapproaches: functional model verifi cation , SOftware testing and profiling as ASIP Des igner OT K O M naH~~ Synopsys, ~ nOAP06HOo 6 c Y >KAaIOTC ~ nOAXOAbl Be­
wel l as RTL verification pl1¢I1 Ka ~1111 nOllyyeHHOrOnpoueccopa: npoaepsa ¢ YHK~11 0H allbHo~ M OAell ~ 

Keywords: ASIP,Synopsys,ASIP Designer platform, verification of processor npouercopa Te cmpoBaH~e nporpavuuoro0 6 e cney eHI1~ ~ n po¢l1ll~p OB aH~e , 

designs aTaK>Ke Be p~¢~ Ka~~~ RTL. 
KnlO'leOble cnoaa: cnelll1all113l1pOBaHHbie npouecropa. Synopsvs, e 
nllaT¢opMa ASIP Designer, B epl1¢~K all~~ npoerroa npoueccopos 
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A. Solov iev, S. I<urdyu kov 
STATE-OF-THE-ART SOLUTIONS FOR SIMULATING AND DESIGNING 

MEMS INCoventorMP ENVIRONMENT 
CoventorMP dedicated development platform allows you to e[~c ie n t l y 

design, optimize and integrate MEMS devices. The article cons iders the 
main [unctional itv system capabilities, as well as the [eatureso[ MEM S· and 
CoventorWaretoolsthatarepart of CoventorMP. 

Keywords: dedicated development platform, CoventorMP, MEMS, MEMS· , 
CoventorWare, parametricmodel, MATLAB Simulink 

A.Gimein 
DELTA DESIGN IS MODERN DOMESTIC ELECTRONIC 

END-TO-END CYCLE CAD 
EREMEX has deve loped Delta Design CAD system that meets the current 
requi rementso] elect ronics developers and implementsanend-to-end product 
designcyc lewith thesupport of RussianCOSTs Thearticlediscussesthemain 
[unctionalitvand ca pabilitieso[ thisCADsystem 

Keywords: Delta Design CAD,TopoRtopological router, SimOneanalog 
simulation system, Sim tera digital simulationsystem, Li Berty librarymanager 

I. Belkov, Yu. Erem eev, I. Ma lyshev, S. Ryb l< in 
DEVELOPMENT OF DOMESTIC PASSIVE ELECTRONIC COMPONENTS 

MODELS AND THEIR INTEGRATION INTO COMPUTER-AID ED 
DESIGN SYSTEMS 

The article discusses the methodology [or building models o] electronic 
components by the example o] creating models o] microwave chip inductors 
and ch ipresistors [rom NPO ERKON JSC in Del ta Design 10 CAD system. 

Keywords: Delta Design 10 CAD,chipinductance, chip resistor, SPICE 
simulator, equivalent circuit 

A.Conoases . C. I<YPAIOI<OB 
66	 COBPEMEHHblE PElLlEH~SI A11S1 MOAE11~POBAH~SI 

~ npOEKT~POBAH~SI M3MC BCPEAE CoventorMP 
Cn el\lo1 am13lo1 p oB aHH a ~ nnarcopua paspabotku CoventorMP ncieonser 3ep­
epeKT lo1BHo npoesrnpoaau. OnT lo1 Mlo13lo1poBaTb lo1 lo1HTerplo1poBaTb M3MC-YCTPOH­
CTBa B craue paccuorpeu OCHOBHOH epYH Kl\lo10Han, B03MOJKHOCT lo1 Clo1 CTeMbl, 
aTaKJKeoc06eHHoCT lo1 lo1 HCTpYMeHToB MEMS· lo1 CoventorWare, B X O,Q ~U1lo1 X Bco ­
CTaBCoventorMP. 
KmO'leBble CIlOBa: C ne l\ lo1 an lo13 lo1 po Ba H Ha~ nnaTepopMa pa3pa60TKlo1 , 
CoventorMP, M3M C, MEMS·, CoventorWare, n ap a MeTp lo1YeC K a ~ MO,Qenb, 
MATLABSimulink 

A.IVl MeVl H 
72	 DELTA DESIGN - COBPEMEHHASI OTE4ECTBEHHASI CAnp 

311EKTPOH~K~ CKB03HOro l..l~K11A 

KOMnaH I1 ~ «3PEMEKC» paspaootanaCAnpDeltaDesign, KO TO pa ~ orsesaer co ­
BpeMeHHblM Tp e 60 B aHlo1 ~M pa3pa60TY lo1 KOBP3A 11 peanawer CKB03 HOH l\I1Kn 
npoerrupo saunn 113Aen l1~ c nOA,QepJKKOHPOCCI1HCK I1X IOCToB. Bcrar te pac­
cMoTpeHOC HOBHOH epYHKl\110Han 11 B03M OJKHOCT I1 3TOHCAnp 
KIlIO'leBble CIlOBa: CAnpDelta Design, TOnOnOrl1yeCKI1 HTpacCI1POBU1I1K 
TopoR,CI1 CTeMa auanorosoro MOAenl1 pO Ba H I1 ~ SimOne, CI1CTeMa l\l1eppoBoro 
MOAen l1 pO Ba H I1 ~ Simtera, MeHeAJKep 6116nl10TeK LiBerty 

VI . 5ell l<OB, fa . EpeMeeB, VI . Ma JlbIWeB, C. Pbl6 1< VlH 
80	 PA3PAliOTKA MOAE11E~ OTE4ECTBEHHbiX nACC~BHbIX 

311EKTPOHHbIX KOMnOHEHTOB ~ ~X ~HTEIPAl..l~SI BC~CTEMbl 

ABTOMAT~3~POBAHHOro npOEKT~POBAH~SI 

Bcrane paccuotpeua MeTOA I1Ka n OCTpOe H I1~ MOAeneH3ne KTpOHHbiXKOMno­
HeHTOB Hd npnuepe C03AaH I1 ~ MOAeneH CBY Yl1n -I1 HAYKTI1BHocreH11 Yl1n-pe­
3l1CTOpOB np0l13BOACTBaAO«Hno «3PKOH» BCAnp Del taDesi gn 10 
KIlIO'leBble CIlOBa: CAnl) Delta Design 10, Yl1 n-I1 HAYKTI1 BHOCTb , Yl1n ­
pe3l1 CTOp . C I1 Myn~Top SPICE, 3KBI1Ban e H TH a~ cxeaa 
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AUTOMOTIVE ELECT RO N ICS 

A. Ye llepeddi 

INCREASING THE OBJECT DETECTION RANGE OF lIDAR 88 
USING TRACKING 

The most important parameter or lidar is the detection range, on which 
the sare ty or the vehic le depends The articledescribes an errective method 
for improving the lidar characteristics, whi ch impro ves the qual ity or objec t 
detection andsystem reli ability. 

Keywords: lidar. autonomousvehicle, 3Dmap, detection range, detection 
thresh old, trac king 

MICROPROCESSORS AND FPGA s 

S.Sh u mi l i n 

PKK MILANDR JSC MICROCONTROLLER BASED ON RISC-V 92 
PROCESSOR CORE FOR ELECTRICITY METERS 

The article reviews PKK Milandr Jse Kl986BK025 microcontroller based on 
Rise-v processor co re Th einlorrnation on thecharac teristics and [unctionalitv 
ofthis microcontroller isprovided 

Keywords: microcon troller, RiSe-V, electricitymeter 

ELECTRONIC COMPON ENT S 

A . B el o u s, V. Soloduk ha 

TRUSTED ELECTRONIC COMPONENTS FOR TRUSTED HARDWARE 98 
AND SOFTWARE PLATFORMS: PROBLEMS AND SOLUTIONS 

Pa rt I 
The article con sid ers the main conce pts, tre nds, development [eatures or a 
relatively new and rapidly developing area or microelectroni cs - the design 
of cybersecu re electron ic components for trusted hardware and soltwa re 
platlorrn s 

Keywords : viruses, softwareand hardwareTroja ns, cyber threats, cyber 
securitypyramid 

A BTOM 0 5 111 11 b H A Sl 3 11 EKTPOHlI1KA 

A . V1 e /l/l ene,L\,L\Vl
 

YBEn~4EH~E AAnbHOCT~ 06HAPY>KEH~$! 06bEKTOB n~AAPOM
 

Cnp~MEHEH~EM METOAA CnE>KEH~$!
 

Ba>KHe~W~M napauerpou n~ l1 a pa ~Bn ~ eTC~ l1anbHOCTb 06 H a pY>Ke H ~ ~ 06beK­

TOB, OTKOTOpOro3a8 ~C ~ T 6e30nacHoCTba 8 To M06~n~ . Bctaue o n ~caH ,¢¢eK­

T~BH bl~ MeTOI1 yn YYWeH ~~ xapaKTep~ CT ~K n~l1a pa, n03 BOn ~ lOll1 ~~ nosuom,
 
KayeCT BOo 6 H apY >Ke H ~~ 06beKTOB ~ Hal1e>KHOCTbC~CTeM b l .
 

KnlO4eBbie cnoaa: n~l1ap , a8ToHo M Hbl ~ a8TOMo6~ nb, 3D-KapTa, l1anbHOCTb
 
o6 HapY>Ke H~ ~, nopo r06 H apY>Ke H ~~, C n e>Ke H ~e
 

M lI1 KPO n pO Ll,ECCO Pb l ll1 nl1l11C 

c. WYMVl/lVlH
 

M~KPOKOHTPOnnEPAO unKKM~nAHAPlI HA6A3E
 
r1POl\ECCOPHOro $!APA RISC-V An$! np~60POB Y4ETA
 
3nEKTP03HEPr~~
 

PaccM oTpeH M ~KPOKO H Tpon n e p K1986BK025 KOM na H ~ ~ AO «nKK M~na H I1 P »
 

Ha 6a3e npoueccopu oro ~l1p a Rlse-v np~ Bel1eHa ~ H ¢OpMa l1~ ~ 0 xapaxtepu­

CT~ Kax ~ ¢Y H K l1 ~OHanbH b l x B03MO>KHOmXl1aHHoro M ~ KPO KOH T ponn epa .
 

KnlO4eBbie cnoaa: M~ KPOKo H Tponnep , RiSe-v, npuoopY4eTa
 
,n e KT pO, H ep r ~ ~ 

311EKTPOHHASl KOMnOH EHTH ASl 5A3A 

A . 5e/l oyc, B .Co/l o,L\yx a 

AOBEPEHHA$! 3K6An$! AOBEPEHHblX AnnAPATHO­
nporPAMMHblX nnAT<I>OPM: np06nEMbi ~ nYT~ PEWEH~ll 

Yaml 
PaccM oTpeHbl OC HOBHble K O Hl1 e nl1~~, T eHl1 e H l1~ ~ , oc06e HHOCT ~ pa3B~m~ OT­
HO C~TenbH O uosoro ~ CT pe M ~TenbHO pa 3B ~8a lO ll1erOC~ Hanpa BneH~ ~ M~ ­

KpO,n e KTpO H~K ~ - np o e K T ~p OB aH~~ K ~6ep6e30nac Ho~ 3K5 11 n~ 110BepeHHbiX
 
amaparuo-nporpaeuuuxnnaT¢opM
 
KnlO4eBbie cnosa: B ~ PY Cbl, nporpauuuue ~ an napan-ue T PO~Hbl ,
 

K~6epy rp03bl , « n~pa M ~ l1 a K ~6ep6e3 0 naC HOCT W)
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B. uina« . A . f1KYH" H 
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M IC RO W AV E ELECT RO N ICS CB'-I -3I1EKTPO H~K A 

V.l<ochemasov, A.Saf in, S.Dinge s B. I<oYeMaCOB, A. Ca<jlIl1H , C.,l],II1HreC 
HIGH-SPEED SOLID STATE MICROWAVE SWITCHES 108 TBEPAOTEJlbHblE CB4-nEPEKJlI04ATEJll-1 CBbICOKO~ CKOPOCTblO 

Part 3 KOMMYTAUl-1l-1 
Thearticle considers high-speed solid state microwaveswitches lnlormation Yam3 
on various types oftransistorswitches produced byanumberof manufacturers PaccMoTpeHbl TBepAoTellbH ble CBY-nepeKll104aTelllo1 c BbICOKO~ CKOpOCTblO 
isprovided KOMMyTa UI1I1 . npl1BeAeHaI1H<jlopMaul1H0 pa31l114HbiXrunax n epe Kll 104aTelle~ 

Keywords: solid statemi crowave switch. switc hi ng time. [requ en rv range. Ha TpaH3l1cTOpax, Bl>nycKaeMblx P~AO M np0 I13BOAI1Telle~ . 

inpu t power, isol ation, insertion loss KmO'leBble cnosa: TBepA oTell bH b l ~ CBY-nepeKIl104aTellb, BpeMH 
nepeKll 104eHI1H, AI1ana30H 4aCTOT, BXOAHaH MOUjHOCTb, pa3 BH3Ka, BHOCI1Mble 
norepn 

TEST AND M EASUREMENT KOHTPOl1b ~ ~3MEPEH~SI 

O. Gritsan, A.l<antyshev, A. Pivak, S.Potapov O. ipll1uau , A.l<aHTblweB,A. nll1Ba l<, c.nOTanOB 
OPTIMIZING REFLECTOR ANTENNA MEASUREMENTS 124 OnTl-1Ml-13AUl-1Sll-13MEPEHl-1~ nAPAMETPOB 3EPKAJlbHbiXAHTEHH 

The article reviews solutions based on Rohde &. Schwarz equipment, which PaccM oTpeH bl peWeHI1H c I1 cnOllb30BaHI1eM 060pYAoBaHI1H KOMn aHl111 
allow optimizingmeasurementsor renectorantennas parameters Rohde &. Schwarz, n03BOllHIOUjl1e OnT I1 MI1311 pOBaTb 113MepeHI1Hnapaaerpos 

Keywords: reflector antenna. radiationpattern, gain	 3epKallbHbixaHTeHH. 
KnlO'leBble cnosa: 3epKallbHaHaHTeHHa, Alo1 arpaMMaHanpaBlleHHoCTIo1, 
K03<p<jlIo1 Ulo1eHT YC lo1lle HIo1H •••

• 
ANALYSIS OF PROCESSES IN POWER SUPPLY SYSTEM WHEN 130 AHAJll-13 npOLlECCOB BCl-1CTEME 3JlEKTPOnl-1TAHl-1Sl npl-1 

THE LOAD CURRENT CHANGES l-13MEHEHl-1l-1 TOKA HAfPY3Kl-1 

Theartic le considers theprocesses occurring inthepowersupply system when PaccMoTpeHbl npoueccu. npolo1cxoAHUjlo1eBCIo1CTe Me 31leKTpOnlo1 TaHIo1Hnpn 101 3­
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