
1 (210) '2019 

r naBHblH peAaKTOp 
n aaefl n paeOCYAOB I p.wel@fsmedla.ru 

3aMeCTHTenb r naaao ro pe naxr o pa 
Onera ,lJ,opO)KKm<a(3aHqeBa) lolg,'_I@ls mffi ia .ru 

Bbln YCKalOll\HH peaax rop 
A ll lotHa >K1-1f1 I1t-ta I dlillol,zhlhna·@f srr;cdia.ru 

PeAaKTOp 
HclTaJ1 Dfl H OBHKoea I Nul ilJla.Novikova@lsml:!'d i,t.r u 

PeA a K4H OHHaSi Ko nne n UI
 
AnCKcaHAP tDpYH3e.
 
HOCHcP KapweH6oHM,
 
Cner naaa MYPOMu€: aa.
 
BH".' OP JlH¢ epeHKO, A. T. H.• npocpeccop
 
B n .lAl-it-f I1P M a XOB. A . T. H.
 

.QH::JaHH H aepcrxa 
Onsr a Bop-i ea xo I o l ga~ l smed i a.. ru 

OTAen peKnaMbl 
V1 pHH a M I-1 f1e H)1t-ta I ir ind@fsn'!f'd ia,ru 

OTAen nOAnl·1CKH 

HaTa ftHfl B Io1 Ho r pa,o,o ea I podpiska tsmedra.r u 

MOCKBa 

yn. IOlKHonopTOBa" , A. 7, crpoe-u-e Il 3TalK 2 
Ten./cj:laKc: (495) 987-3720 

Caaxr-Ilereptiypr 
197101. Ilerporp ancxaa Ha6.• A. 34, nHT. 5 
Ten. (812) 438-1538 
tDaKc (812) 346-0665 
e-mail: cornpitechw tsrnedi a.ru. web: www.k rt-e.ru 

Pecny6nHKa oenapYCb 
«n peMbe p3 neKTpIo1K » 
MHHCK, yn . Ma" KOBCKOro, 115, 7-H3Ta>t< 
Ten./ cj:laKC: (10* 37517) 297-3350, 297-3362 
e-mai l: lI1urom @>prcmie r-el tr ic.com 

OTAen pacnpocrpaaeuan 
Ca uxr- Flere pfiypr: 
BH KTOP 3 0noTapee l vic to r.zoto ta revrs t sroed.e .ru 

nOAnHCHbleHH~ eKCbl 

Karan or a r eHTCTBa «Pocnevau, » 80743 
Karan or (In OYTa POCCYlYll) 

nOJlyrOAYle 60194 
rOA 60195 

n o m U1Cd HO 8 no-an, 31.01.19 
T"PiUfC 6000 ) !Co l . 

CBo6 o.QHa A Il eH.:l 

}K YPI"4dJ1 «K OMROtt ett Tl'Iolli TCXHOflm l l U» aa pe r ac t p wpo eaa 

M~"'HC 1'~PCTlJOM POC01 ~1 C'r({.lH lDeAepaU 'l ~ no Ae.na-., ne'-ldTH.
 
TeMpaI Vl oeell.l,,)HH.AH C:fIe,QC1B MaCCO~ b l l( I(OMM YH t4 "1a l..\ ~ .1 .
 

C BMAe l eJlbCTBO 0 perlo4crp.'\u./o1 1c1 rl Vl t-bTY78-00653
 
or 22 HlQ fI :A 2010 roAo.
 
Y I.4 peA HTell b
 

000 « Vl3Aa l c ll bCTBO <DilHtICTP I1H 

AAp ec peAaK4HH 
121351, MOCKBd , yr.. J.10dH ,t Q>paHKO. n. 40, K. 1, CTp. 2 
HlAaTellb 00 0 «V1 J,[VlTell bCTW et>a~"KT pi1 T lt 

197101, Cn6, n t! 'I ) Orpel j4CKi:!H II ao ., A, 34, nut. 5 

Orn evaraac e h tnOrpa¢>HI1 <c np wH24 J) 
192102, C. HK, -ne1ep6ypr, 
yn. U MO,i flOM, J\. 5, na te p B 

PaAa"lli.\.1 j:1 He eece r ot eerc teeeeocr .. ae <1uqx, pt.·.U';'H'O, 
np >1lJell,eHHy.<l e P ~ K/It\ MHbIX M.al t-J'll li1 nn x, 

n O ll HQe H/l '" \olacTi-t"l Ii Qe aaf."npoH 38t',Q,eH H~ Ma Te p+4i1n OIl 

AonyCto;aerUl c paJp p.w ei-f;t4~ 

0 0 0 <o: MeAH3 K",h. 

}KYfl tt a lt f1t(1I 104 ~ H ISPOC.OolHCI<HH 11, 1,ll,(' KC 

1.d,Y'I HOro 1I.1n l p Ol'lil tl l1R (PIltHll,). 
Hi! CaHT f:!: H a )f'-tHOI1 Jllel(t pOt100M 6j.l61t~O TeI( H eliBRARY.RU 
(www.elibrary.r u) Aocry n.n,1n om~bIe t e t<C! lolcrerea. 
CTaTb" 'o HOMep o B )4f;YPH,u la HIl I( 'I u~ro ro,n. 

noenoct']81l ,R IO T (.~ li d nnarHOH o cuoee . 

AaTl.fHKH 

Huxum a Ilunn euicuu 

C OBp e" le H HbJe 

-ryecru nrensnuc J)le'vleH T bl 

n n il33n3'l 1l3M epe HIIH 11 xompo n n 6 

Annen (PAH (AI/en FAN) 
Muxau n PYCCKHX 
K a J( noaucurt, TO'lH OCT b 

J13Mepe H J1H yrna H3 J(1I0 H3 

C H CnO Jl bJ 0 1l3H l le,v! <lI(Celle p OM eT p 3 12 

CIII 1I 6 TAPAHOBH'J 
(Steve Ttl RANOVICH) 
Ilepe60J II aonOllHe lHlJl: 
BllaaU7IWp PEHTlOK 
KO I-l c I PY H l l ll H bl e p eUl eH1I R: 

no uen uure a p X1IT<:h I Y[ ' bl 

ivI3ivlC 11 L1aT ' JIIIWB 

n.nll CP OpMH p o Ba H IUl Cllr H,W 3 16 

C6el1l11 aHa IlE CKOBA 
J],3T'I I I KJI yrncrc ucno ro raaa 
vv insen 24 

Bunecnaii fABPHKOB 
0630 P M J n -I I ITo p e31Ic T H BH t-rx 
JJ'J ' IIII(OB M u ra ta 28 

Ceq:« TAHlI C (Sefa TANIS) 
lI epe6oa:Muxaun PYCCKHX 
ABTO MOUHll b H bl e panuonorcau uoa m.re 
n aT 'I HI( I I fl roponcr.orrcpc,tc: 
M eTOLlhl H cpca crn a 
npeOLlOJle HHH no -rex 
B n ep erp y ;Ke fl H o M p3111103 1p1l p e 34 

H61lH 3ABAlTHH 
n p l'!M eHe HHe UJP II IKOB H o n e y w e l l 

B annapar ax L1 JUI ne-reu un a n H03 BO CHe 40 

BllabJf SAlTAjl)KJ/ 
(V ;dhYIl BALAJ/), 
)J, JKO HIl IIWII LIEH 
(l onathun CHEN), 
J1u-xCilH /VKOHf 
(}';-hsi/lJONG) 
nepe60iJ II a OrlOllHeHl I1l: 

Bllaa1li\1/1p PEHTIOK 
IIpoer.r llaT ' lll l(a 

D,JIR o 6 Ha p y){ (eH lIll uc.tonycr uxr oro 
o6 e 3 BO ;K IIB ~1H! 111 -r enone-iecxoro ren a 46 

TO frlllC PElNE)I (Thomas REICHEL) 
U SB-IlJP1I 1t(11 M OI1U I OCTH 

hO Mna llliH R o hde & Schwarz 53 

Ha npasax p eKll a M bl 

I 

Cepeeu llHllOBEIJ, 
Pauna l\1I0 H H O - (TO i i 1(11e 
xu u.pocxexu.; U l1tP POBb lX }~ a TCJH J(Q fl 

re xtnepar yP bl Cep 1l'11 5019 
p :npd6 o rtctr H npo uauo.icr ua 
OAO " I1 H T ErP AJln 57 

PblHOK 

H61lH nOKPOBCKJ1J1. 
Cr par enr s p aallllTl l li 

3I1 e KTpO HI-JQ i1 

npos u.nn .ieu uocru: 

BH yT p e HH IJ i'1 Pb l HOK 

II T3M Oi Ke H Ho e p erynup o l; a Hlle 

Cj) a YHllpl1 Y CM 

Kal( 0 6 pa:J c OBp e " re H Ho r o 

uonynposomunconoro upon anoncr s a 65 

KOMnOHEHTbl VI TEXHOJlo rHVI • N~ 1 '2019 



1 (210) '2019 

Ed itor -i n-ch i ef 
Pavel Pravosu dov i pctvel@fsmedia ,nJ 

Depu t y o f editor-i n-c h ie f 
Olga Doro zhkina (Zaytseva) 1019 .' _ 1 _!.medl a.ru 

Man ag i ng editor 
Al ina Zhilina I lind.zhili na@fsmedi d..ru 

Editor 
Natalia Novikova I N "t a ha. N ov l kov .J ~ l smE'd i iI.ru 

Editor ial sta ff 
A lexander Frunze 
Svetlana Muro mtseva 
Vict or Li lerenko 
Joseph Karshenboj m 
Vladimir Mahov 

De sig n and layout 
Olga Vorchenko I olga@I :'omrd ia.ru 

Ad ver t i si ng depar tment 
Iri na Ml leni na I irina@smem a.ru 

Sub scr i p t io n department 
Natalia Vinog radova I po dp isk.d.@fs medi a.ru 

Moscow 
7, bui ldi ng D, I loor 2, Yuzhnopor tovy s t r. , 
Moscow, Russia 
Tel. + 7 (495) 987 -3720 

St. Pet er sburg 
b. 34 "B", Petrog radskaya Emb., 
SI. Peter sburg, 
197101, Russia 
Tel. (812) 438-1538 
Fax (812) 346-0665 
e-rneil: co mpit ech@f smed ia.ru 

web: ..... ..... w.Kit -e .ru 

Bel arus Rep ub l ic 
Minsk, Premier Electric 
Tel. /fax: (10' 37517) 297-3350, 

297-336 2 
e-man. mu ~o rn@pr p. m ;er-eI ('( l r i c. c om 

Circula t io n department 
St. Peter sburg: 
Victor Zolo tarev I vict or .l'olo l areV@' smed ia.f U 

SUbscr ip t ion index 
f or Components 6. Technolog ies 
Rospetchat Agency cat alogu e 
subscri ption index 80743 

K S S ag ency 
Tel. in Kiev: 044-270-6220, 270-6222 
subscr ipt ion index 10358 

KOMnOH eHTbl 

KlI6a /1)KYfl l IHCKJJ{J 
PaJUIO'l .1CTOTH ste coenua ur enu 
fOro - Bo CTo'l ti Oil A 3 11l1. '{acrs 1. 

Coezunu rr enn 1(0Mna lill.i'1 Tau sann 68 

Banepuu COJIOR 1>J:B 
J[Ofl1 '1e CKOe npoexru pouauu e 
BCTp<ll1fla e Mbl x CIl CTe ~ 1 na F P C A . 

LJacT b 4. Pcrn crpu 76 

Banep uu 30'1'08 
PaJpaUOTK3 Y3jlOB CI1HXPO HII3 J UII I1 

UllcP POBblX YCTpoi iCTB II BCTp,lIlBaeMbl X 

MII Kpon p o u ecco p HblX cucrcxi , 

pcanuayexu.rx Hd 6d3e nJH1 C 
qJll P~lb l Xilinxce Me i llT B 

U lt r aSca lc 11 Ultraccale-e. ' Iacr i, 3 84 

AHiJpeu CAM O/l.EJIOB 
V13IO~ I I1 HKJl c OB pe~ leHHb lX 

M IIKp OKOHTpOll JIe p OB. 

LJa c Tb 6. Kuura penenr oe I1CJl OJIb30 Bd HHlI 

MOIl.YJIJI SCTil11er/PvVM 

101IlKpOKOHIj OJlJIepOB L P C KO,\1Jl3111111 NXP. 
' 

Ilpocr enun m II !l Byx K<l ll a j lb ll b l il IUJ1M 94 

HllliOJll/ll EPIOXIlO, 
Rw iJ ,I.\wp l"1'OMOR, 
Tustyp I IAH»uon, 
Maxcus: CTE / IAHOR, 
Anuuu I!>POJIJlKO BA 

YCTo il ' III BOCTb KJ pO Ill.lOKp e XI Il I1<.' BbIX 

!l I IOI\OB WOTTKII K B0 3; ,ciI CTBll I0 

TiI ;Ke Jlb IX 3a p il iKCII Il biX '13 CTl IU 104 

M IIXalIlI I\OP 0 51\0 B, 
Mllxau,1 KY3r:JIllH 
Alveo - 3JlanTlI p)'l'\ lbI C 

ycxopur emt H3 FPGA. 

LJaCTG I 108 

LJ.H<PPOBaSl 
o6pa6oTKaCHrHana 

] ! M II I/lP U tI KAnJI YH. 
Anexcau itp H0 3IlECEIlCKIIII , 
).1.lII l11l1 50 fA EBCKHI1, 
Cmauucnati JIPOI\OtPb EB, 
M Il Kl'IIM MJlIlEllKO 
0 6 30 P I I cl'<lllH e Hl lc an ropnr xioa 
O'l IlC rxn curuanos OT JlJ )' M<l 11 4 

flpoextapoaaaae 

Myxa.\waiJ Ami XAllJ I)J, 
(M uluu nnuul A li KIlAUD), 
C II MOIl MAP/( 
(Si moll MARK), 
PU'I l/piJ[;]1 E{If,JI 

(Richard BL \ KEY) 
D epe(J oiJU iJo lloll llell Un: 
BlIa iJu~llIp PEHTIOK 
IvIHorOCllo HIlJiI 

'l ll n-,tII r CIIH<l W E -MC A : 

ocotieuu ocr n pa3x1elue HIIll 

II cornac oaau nn 121 

BlIl/illl.\Jllp n 'PEBJ[1/ 
JKC llC p l1\lC II I aru.noe 
IICL.'IC. tOBJHlI e 

3 Kp a Hll p Ylo ll\e i l Cll OCOOHOCl1I 

3 .'l aCT II' II;O r O .n.paua 
It:! o.icxrpo npono.uton TKa HIl 

IIM l aauurr u 
:JJ]c l;T p OH Ho ro 060pYAo Ba H liH 

OT 3 M Vl 5lB 128 

Texaonorua 

MtlliCltlf 7i\ /IAEB, 
AlIelicell l'YI-lI l lj 

Il pocreuuru n 1l11 6 p OMe rp AP5500 

C B0 3 MOiK HocrblO oroopaaceuna 
I I aanucu curuana ' 134 

KOMn OHEHTbl 11 TEXHOfl Of l111 • N2 1 ' 20 19 

mailto:compitech@fsmedia.ru
mailto:MlleninaIirina@smema.ru

