
9 (218) '2019 

r n aOHblH p ell aKTOp 
n aaell npaeOCYAOB I pavel@fsmedia.ru 

3 aMeCHneJlb rJ1 aOHOrO penaxropa 
Ori s r a Aop o>t<K" Ha (3ai1l.\eBa) l olga_z@lsmedia.ru 

BbonYCKa lOlJjHH penaxrop 
>KaHHa ropneesueaa 1 zh.qo roeev cev ao tsrneote.ru 

PeilaKTOp 
Har an es H OBI-1 KOea I Natalia.Novikovaci'fsrne dia. ru 

PeA a K 4 HOH H a R KOllnerHR 

AneKcaHAP ClJ pyH3e,
 
V1oc " ,!> KapweH6oHM,
 
B"KTOP n"¢epeHKo, A. T. H., npo¢eccop
 
Bnall"M"p MaXOB, /l . T. H.
 

AH 3aHH H aepc rxa 
Onera Bop4 eHKO ) olga@fsmed ia.ru 

OTA en peK.naMbl 
Hp HHa M HlleHH Ha I i, inil@fsmedia.ru 

OTAen nOAnHCK H 

Har aru-a BHHorpa,aoea I podpiska@fsmedia,ru 

MacHoa 
yn, IO>t<HonopToBaR,n, 7, CTpOeH"e A , 3Ta>t< 2 
Ten. /¢aKC: (495) 987-3720 

Caakr-Ilereptiypr 
197101, neTpOrpaACKaR Ha6., n . 34, nur . 5 
Ten. (8 12) 438- 1538 
ClJaKc (812) 346-0665 
e-mail: co rnoit echsptsrnco ta.ru, web: ww w. ki t-e.ru 

Pecny6n"Ka 6 enapycb 
«n peMbep3 J1eKTpHK» 
M HHCK, yn. Mafi KOBcKor o , 115, 7-i1 3ra>t< 

Ten./ ¢aKC: (10*37517) 297-3350, 297-3362 
e-mail: murom@premier-electric.com 

Omen pacrtpocrpaxeuaa 
Caax r- Ilereptiypr: 
BHKTOp 30fl orapee I victo r .aotot erevsstsrneoia.ru 

nOAnHCH~eHHA eKCbl 

Karanor areurcrea «Pocne uare» 80743 
Karano r «Flosra P OCO Hi » 

nonyrorn-e 60194 
rcA 60195 

Flonnscauo B nevate 13.09.19 
T"pa>t< 60003.3. 
Ceo60AHa ~ ~1" H..d 

>KypHan (CKOMnO Itf!H t ~ 1 1-1 texaonor aa» aaperu crpapoaaa
 
1'r1 l-1 HtlCTepcTBOM POCC~ H C KOH cDe,al!pa q\o\H no ,aellaM neva t w,
 
T e nepa.uH O BC lua H ~j A 101 openers MaCc.06bIX KOM MyHIo1KaLJ,Hi:I.
 
C!lH,D.e TenbC1'30 0 pe r H Clp ~ ulo1lo1 m1 TY 78-00653
 
OT 22 ~M) nA 2010 rOJl ~ .
 

Y4peAI-nen b
 
000 ql1.tJ:.J t t!n b<;TBO <I>a I1MCT ~Ht T»
 

A,qpec peAaKLJ,HH
 
121351, Mocxea, yll , Y1 MiHa <I>paHKo, A. ~O , K. 1, CTp. 2
 
I1JAa Tellb 000 «(Y1 3,adTell bCTBo <I>aI1HCTpIo1 T>}
 
197101, Cn6 , Ilerporpancxaa "a 6., A. 34, ""T. D
 

Om eqaraao e l ~no rpa¢H Io1 «n pCf,itIoiYM Fleece»
 
197374, Ccl liKT·n el ep6y p r, Yll. O rm HI> OB, 4 .
 

Pel1(l K ~H ~ I1f' ItCCf' T O Tl"~ t ('t fle "'HOCH1 aa Io1 M¢OpMaLJ,lo1lQ, 
np .l n~neHt~ylO " pel\,naMHbCX M a 1l"~ pt1a fl .1 X. 

OOIlt10e HnH 4.olC I 114ltoe eocnpo eaeen eaae vare p wan c e 
.aon} CKoletc ~ c pa.Jpewel"l"'Sl 
000 « M l'~" il Ki1 T». 

)t< YP ll a n BKnlO'lel l1l P (x: nH~ ( " I' ~ ""tl ~eKC 

" .lY"Horo IolTlolpcBa "hHI {PY1 HlJ,).
 
Ha ca-re H d Y4 H0l1 .JIWtill POH,",OC.fh1611 1-10TeKH eUBRARY.RU
 
(w-... .·...ehb re ry .ru ] )loclyn ~ t.l I'oJt l l ble ' el(Ctbl c - a ren . 

C , aTbtl .-\3 h O" Cp OB :.<YPI-\a1'ld re evurerc ro,nJ. 

n p e ,AOCTa !HHl IOTCA t l.l nn,atMOH UC HOE\~ , 

ECTb MHeHHe 

Bnaiu oi up fYPEBHlf 
KI16 ep Henl QeCKlIe 

11 3 JleKrpOM a r H I IT Hbl e B03,ileli cr1l1tH 

ira 3 IleKl'p OHH )' IO al lnapaT )'p ), : 

'ITO o6w.ero? 6 

KOMnOHeHTbl 

Kul3a ,l.{)[{YPltHCKl1fI 
O CHOBHbl e Te HAeHUlIl1 paamrru a 
pal\llOQa CTOTHbIX coem n nrr enen 10 

KpeMHIl e BoI11 

IlJl3H3PH O- A 1t <p<P)'3 It OHHb lii 

UJ)'MOll ofI I\HOI\ 200 3A 9 14 

Anexcanop £ YKBI1H 
J1JlH e(IHble CT36 u m t 33T Op bl 

II K3Qe Cr Be <pl:In oTp OB 

Il IIMIl )' n bCH bIX l:ICT O' Il I IlKaX nnra mur 16 

IOp",i MflKOlfl1H 
,l.{Mllmpllu lllE,l.{flKOB 
GoICOKOH al\e)l, Hble 

ItCTO'I HIlKI I nllT3 HIl51 

C MaJlb!"1 Ilbl XOA HblM H3I1 pH)K eHl1 e ~1 

upouaaonc'rua KOM n a lI III1 

A O ,<] IKK Mnnanap» 18 

Cmul3 Po6epmc (Stel'e ROBERTS) 
Ilepeboi):Bnaiiuscup Pen nno« 

nOTpe61-1 o CTb 

II D ClDC-npe06pa30B dTeJl51X 

c o cuepxiuupoxu» I\ Ha n a3 0 HO,\1 

IlXO)l HO r O HaIl p H>KeH WJ : 

n p W II 1fI3 JI p ellJeH lie 22 

BllaOUMUp MAKAPEHIW 
K O ~lIT OHeHTbI A n 310g D evi ces 

An51 1-I0Cn Mbi X MO H HTOp OIl 

KOH Tp OJIH COCT0 51HII11 nau ueu r on 25 

Banepuu COJIOBb EB 
Jloru -recsoc np oexrupouauue 
BCTp<Ill BaeMbl x CllCTe M nu FPGA . 

'I acn, 12. On T HM H3aUH51 

IWH eY HbI X aB TOM ,IT OB 31 

AHmOHBI1CTOPOBCKI111 
M eKcllllop KOPHEB 
Flpnxreneuue OTl (pbITOrO 

cr auna pra Oper-Cl, 
)lnH n p orp3 MMHp o BaHlI1l flJTVl C 

1n t el F P G A 42 

POH XAlt3EH (ROil HUlZ EN) 
llepel3 oo:Bnaouwup PEHTIOK 
P 33p d6 0 TK d 

H pa3BepToIBdH II e FP G A 

B 06n3Ke: 

apcunouan, un r: K)'n II Tb? 48 

BumallUU 3AXAP OB 
Miu.poxonrponnepsi cepHlI ML5I 
<pll p M bl Nuvoto n Technology 54 

M aHPO£I1HCOH 
(A llan ROBINSON) 
Ilasen £AlllMAKOB 
Y Me Hb w aeM paaxiep, 
s ec II ~ lO W. H O C T b 

TeJTeKOMM)'H I I xa U1l0I-1 1-1 oro 

060 P )' LlOll J HH>I 

c n)'THIIl(QBbIX cH CTe.\1 56 

KOMnOHEHTbl V1 TEXHOnOr V1V1 • NQ 9 '2019 

mailto:Ii,inil@fsmedia.ru
mailto:olga@fsmedia.ru
mailto:olga_z@lsmedia.ru
mailto:npaeOCYAOBIpavel@fsmedia.ru


I

9 (218) '2019 

Edi t or -i n-chie f 
Pavel Pravosudov I pave f@fs medl,l.ru 

Dep ut y of edi t or-i n-c hief 
Olga Doro zhkina (Zaytseva) 10Igu_, @I. m""'a,cu 

Ma nag ing ed itor 
Zh anna Gordeevcev a I zh.qorce evcuvaci usrrtedi a.ru 

Editor 
Natalia Novikova I NcllC,I'rl.N OVlko ·, ;,,\tI!!.mt.·'Cha.r u 

Editorial s t aff 
Ale xander Frunze 
Viclor Li ferenko 
Joseph Karshenbojm 
Vlad imir Mahov 

Desi gn and layout 
Olga Vorchenko I o lg.@ l s n , ed i~ . ru 

Ad ver t isi ng department 
Irina M ilenina I i n nd@ l sm~d ta.l u 

Sub scripti on department 
Na talia V inog rado va I podpIska@: fsllIP,dla .ru 

Mo scow 
7, build ing D, f loo r 2, Yuzhnopor tovy str ., 
Moscow, Russia 
Tel. + 7 (495) 987 -3720 

SI. Petersburg 
b. 34 " B", Petrogradskaya Emb., 
St. Petersburg, 
19710 1, Russia 
Tel. (812) 438 -1538 
Fax (8 12) 346-0665 
e- mail- compi l ecMN ~lrn (,(l t.1 . r tJ 

web: w w w. krt -e .ru 

Be larus Republic 
Minsk , Premier Electric 
Tel./lax: (10* 37517) 297-3350 , 

297-3362 
e-mail: muromeppremier -etecmc .com 

Circulation department 
St. Petersburg: 
Victor Zo lo tare v I v i C I Or.zo l n! dn~V@ r smed j i.l . r u 

Sub scription index 
for Components 6. Technolog ies 
Rospetchat A gency cala log ue 
subscription index 80743 

Cepeeit f(YPAnOB 
MaKC/lM JJ.A BHJJ.OBCf(J1JJ 
P<l3Metl\eHl ie :)J] e~ l e Ii TO B 

11 np OBel\eHll e coc;UlHeHII II 

B nnocxux KOHCTpyl<THBax P3A 

One: 4JHJIHMOHOB 
DnmKH II J'1CJ1e KTp 

BbICOKO'la CTOTHbI X KBap ueBb lx 

pe :J OHaTop OB 

Cmu6POE EPTC
 
(Steve ROBERTS)
 
ITepe6oa:
 
Bnaoustup PEHT/OK
 
C T<l HeT nil 1I1J1 H<l 48 B 
HOBbl M CTaIl J"apTo M, 

3aMeHIl B 24 B1 

TOHII ITHPl{ (Tonv PlRC) 
ITepe60a u aO IlOll HeflII JI: 
Bnaouseup PEHT/Of( 
Korna xo poUJo 

paticr arouian 3n eKTpoHHKa 

nnpyr nsrxoznrr 113 CTp OIl , 

l lnH Ka t, 3aJl.t JlTHTb 

ee .ruanoroun e BXOI\ J-l ble xacr.aru.r 

Potiepm illHJIJIHHJEP 
(Robert SCHILLINGER) 
PII'Wpa EJIElfKJ1 
(Richard BLAKEY) 
ITepe60a II aO IlOll l/eilUJI: 
Bnuouwup PEHT/OK 
3 cjJcjJehT l iBJlail ( ~JI1flbTpaL\llJl 

II aauurra n opra USB s.t. 
Ll acTb 2 

AHapel1 CAMOJJ.EJIOB 
TexI-I On OrJ1Jl A R M TrustZone 

I\n ll apx.IITeI<T),p bl A RMv8 -1vl 93 

62 

Ce6aCtl/lJRI/XPHCTHAH 
(Sebastien CHRIST/AN) 
ITepe6oa: MIIXIIlIll PYCCKJ1X 
Yucnn-reune CpOK<l cn)' ;K6 bl 

nposu.nu.i euu srx MeX<l H1I3MOn 

C nO ~ I Otl\bJO J H<1J1113J 38)' I<OB 104 

68 Aneecaniip ITETPOBI1'IEB 
A ll aIT1I33ner,'TpOM <l r HIIT Ho ii 

06CT<l HOBKII C ncnonsaon.uurext 
np orpaxuun.r x Cpel\CTB 108 

72 

Tal11lJRI/II KOJIECHl1f(OBA 
Flpnsieueuue cjJ )'HKI~rui pa60 Tbi 

C cjJ af ln al-IH nporpaxixuron 
cpens: Cod eVis io n AV R 

ll!l ll ynpanneuns 
BHetll HCii na MlITblO ivll\ ,IC B Pr o teu s. 

'-l acTb 2 110 

Texuonorau 

77 

AI/apeli rOP EBOM 
Fcucpar opu cnr uanon PL G0 6/1 2/20 . 

'{a cri, I 120 

Tyoop Y I1JIb51MC (Tudor WlLLIAlvIS) 
llappeu TJ1IT TOH (Darren TIPTON) 
(PJl OPllail PAMHAH (Florian RAMIAN) 
Hcnsrraa ue YCJlJI I1TCJIIl 

I-IOlU HOCTH 24 -28 rru 
C II C n O !l h ~ O B JtlJl e M 

85 

cra un apra 5G N ew Rad i o . 

f1p06 J1 e" l bl H p caym.raru 124 

A 

KOMnOHEHTb l V1 TEXHonorHH ' N29 '20 19 

mailto:IpodpIska@:fsllIP,dla.ru
mailto:10Igu_,@I.m""'a,cu
mailto:pavef@fsmedl,l.ru

