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Tpl 
6pdu 
JleHIlnepeLleHb CTaTeH, Maxa 

ony6n ~ KoBaH H b l X B »cypuane 4. Pc 

uou .« KO M nOHe HTbl ~ rexaonoruux B 2019 rOAY 
Pal 

Cr par emn pasmrrun 3J1eKTpOHHoff nposu.rur­
JleHHOCTII : flH yTpeHH1I1"1 PblHOK 11 TdMO)heHHOe 
per)'Mlpos aHlle. Hnan I loxposc xnn. N~ 1, erp. 62 

c[Ja)'HupH YCM Ka K06 pa3 cos peMeHHo ro no ­
JlynpoBOUHYIKOBOro rrpouanoncraa. NQ 1, CTp. 65 

LlMHTpHI1 Benecnanos: «Y}Ke ua BHO He C'H I ­

r aro «Maxp o lpyn n » TO JlbKO UIICT p H6 bIOTO­
POM». NQ 4, CTp. 6 

APfl3: nacrpou xa rocynapcrsea uoro per )'­
nnponatnra. VlBaH flOKpOA CIWCI. Ng 4, CTp. 12 

HOBbie aHaJI1I 3aTOp bl cn ex r pa R ohd e & 
Schwarz. JDpH~i K)'pO'IKIlH . NQ5, CT p. 6 

V1TMO HKeysight: corpyna u-recrao MffpOBO­
ro tcnacca. Orn.ra OJll1H KoBa. Fig 6, CTp. 36 

YfTorH paoor s: VIII Bcep occu ncu ou ua­
)''l HO -TeXHH'leCKoCl KOHcjJepeHl\HH «3 J1 e KT po­
MarHHTHa HCOflMeCTl IM OCTb ". Fig6, CT p. 40 

Ean y 6aJlaKpHllIHalJ: ,,3 1'leproc 6epeJKeHHe 
MO)KeT npnuocim, npnrisrm,», KQ 8, CTp. 6 

Hroan csi np aaoacro p er )'JIl-1pOBaH I1 51 IIM­
no pra Ull1cjJpO BaJlLHblX (xp u nrorpadiu-re ­
CKIIX) cp eUCT B. POMa H Bacua ses, CTaHHCJlaB 
KpHel\OB. )'\9 8, crp, 10 

O CH oBHble r euneuuuu pa3BIITlJiI, np 06J1 eMbl 

II F P03bl cOBpeMeHH Ol"1 MllKp03J1 eKTpOHIJK II. 
Anaro.nun Bcnovc, BHTaJIIII'1Cononyxa, KQ10, 
cr po 

KaKtiyner xiennr scn Me)).IIl\IIHCKail 3J1 eKTpo­
HII Ka C HOSblM Per JlaMeHTOM Enpo nencxo ro 
CO l03a . K3p OJlal1H Xenc (Caro line Ha ye s ). 
Ilepeson: BJlaUHMHp PeHTJ OK. NQ 10,u p. 16 

MHKpOKOHTpO JlJl ep bJ. Il pournc e H HaCTOH­
iuee. VlJlbil Jle6e)).eB. Ng II , CTp. 6 

Jlaypea ri.r npeMHH «)j{llllail J JleKTpOHHKa 
PocCJlI-1 - 20 19". Ng 11, CTp . 10 

Rohde & Schw arz n pen cr ununa HOB)'IO MO­
.ueJlb B JIl-1H efiKe OCl\IIJ1J1 0r pac)OB RT P. JDpll ii 
K)'POLI KHH . Ng 11, cr p. 12 

1l0'leM)' TaK B,J)Ke H ll fILlH Blf.uyaJlbHbl l", aua ­
JlU3. Y1J1bil fl e6e.ues . NQ7, Clp. 111 

LlOJlil KHTalt CKIlX rrp0 l1 3AOUII TeJlefi Ha poc­
CHIICKOM pblHKe B np ll,vlep ax. Vl JlbHfle 6e.ueB. 
Ng 8, CTp. 12 

KH6epHeTH'IeCKHe 11 3J1e ln pOMa r HI1 THble 
B03i1eii CTIlIIHHa3J1eK1'pOHH )'10 anna pa'ryp)': LITO 
06u"erol BJlaJmMHp I'ypeBl1'1. NQ 9, CT p. 6 

C p a BHl1 llaeM UH ,pp bl n o 6 pe J-lil )' . Y1J1 bH 
fle 6elles. Ng 10, er p. 22 

MIlKpo cxeMbl C'le1''I lIKOB JJleKTp03Hepn 1l1 
ADE91 53A U ADE 9 153 B. LlM lITPl111 VlocjJcjJe. 
Kg 2, erp. 42 

HOBbl e KO i'llJOHeHTbl Tl UJI HnOCTpoeHHH113­
MepI1 TeJlbHbIX KaHa JlOB . CBilTOCJlaB 3y6ap eB. 
Ng 3, CTp. 49 

<!)J1J1bTP bl 3 Mfl TEKO nJlil npOMbIWJleH­
uoro npH MeHeJ-lllH. Ap Te,\UIl:J CKpe6HeB. NQ 6, 
CTp. 52 

KOM noHeHTbl Ana log Devices .uJlil HO CHMbl X 
MOHHTOpOB KO HTpOJlil COcrOHHlIll nauueuron . 
Bnanuunp Maxapeaxo. Ng 9, erp. 25 

YMeHblllaeM paaxiep, eec H MO Lil HOCTb rene­
KOMM)' HlIKa l\ IIOHHOro 060p)'/l,O BaHHiI cny r­
lIHKOB blX CHCTO\. AJla H P06 11 HCOH ( Alla n 
Robin son ), ll auen Baum axon. Ng 9, erp. 56 

1. naCCHBHble 3J1eMeHTbl 

lIo n nxrep n sre rl16plllIHbie KOH neHc aTO­
pu : oc06 eHHOCTJI BbJ60 pa. Kp"CTIlaH Kacnep 
(Chri stian Kasper). Ilepcson : BJI<1)JHMHP PeHTJOK. 
NQ 5, er p. 8 

LAN -TpaHc(1)opMaTop: KaK npaBI1J1bIlO Bhl­

6paTb lJ llClIOJlb30BaTb. XMIHl\ UeHKH ep (He inz 
Ze nkne r) . Il epeson: Bnanuwup Perrno« . KQ7, 
CTp. 20 

KaK IIClIOJlb30 BaTb cyne pko unencar o pi,r: 
s par rcoe pyxo eon cr ao . BJla.uIIMIIP Pc ur iox. 
NQII, cr p. 17 

2. B4 /CB4-3J1e Me H Tbl 

LleJlHTeJll1 LJa CTOTbJ. l.fau b I. OCHOBHble CBe­

ileI-lHH 0 .'\eJlHTeJlfl X '1 aCTOTbl. Cepren Ilurrrec, 
BHKTOp KOLleMdCOS. NQ2, CTp. 6 

MMIC-, LDMOS -, GaN- )'ClIJIIITeJIII H "10)).)'­
JIll NXP Sem icond uct o rs. One r KOJlOTyH. NQ3, 
cl'p.6 

Ilenu r enu -racrorsr . '{acr s 2. CTJTlI'IeCKHe 
.te.n rreru t II n pcunen nren u. Ce pre n LlllHrec, 
BH«ToP KO'leMacOB. Ng 3, CTp. 10 

LleJlllTeJlll -racr oru. LI<J CTb 3. Y1 w KeKUlloHHble 
11 uapa a erpu-r ecxue nemrre nn <Iaer Orbl. Cepreu 
Llmrrec, BHKTO p KO'l eMacos . Kg 4, CTp. 18 

Llenl1TeJHI '1 aC1'OTbI. tja CTb 4 . P ereHepa ­
THBHbJe, nepeK JlIOLl aeMble II MaJlO Lu )' ,u llll lle 
)JeJll1TeJlll '1aCT01'bl. Ce p re fl LlI1 Hree, BHlO'0 P 
KO'ieM<J cOB. NQ5, Cl'p. 12 

f eHepa TO pbl Ha C BY- II K BLJ -1l1101la x . 
LJaCTb I. COCTOH Hlle rrpOH3S011CTBa. ll p l I H I~ lI n bl 

nOCTpOeHlI51 . BJlan llMlIp l'eBo p KHH, BlIKT OP 
KO'leM<JCO.o. Ng6, CTp. 43 

TJ CIU, 
Pa 

Boere 
nanrn 

Pa 
I'en e par o p st H<l C BLJ - II KBlI-ll llo J\ax. BOCT 

l lacTb 2. I'lpOM blWJleHHble 113 J~ e JlI1H rcneparo­ KO Mn 

pOB Ha nuonax. BJl aUHM Hp Feuopxnn, Bnxrop LliKYP 
Ko-rexiacon. So7, CTp . 3 1 Ho 

Llel\IIIM TpOBblli pauap. JDPH{I MilJ( O'l I1 H. mut l 
Kg 11, CT p. 26 TpOH 

;':9 4, e 
3. AaT4HKH Pel 

Conpeve a usre '1)'BCTll IUeJlLHble 3JleMeHTbl ljJoP\ 
j[Jlil 3a.ua'l I13MepeHIIH II KOHTpOJlil . HHKIITa rpaa. 
Jhorerncnn. Ng 1, CT p. 6 CTp. 1 

KaK no nsrcu n, TO 'l IlOCTb 11 3Mep eHlIiI yrna :.) B 

HJKJlOH a C HCnOJlb30SaHlle,\1 axce.reposier pa. ycrp: 
AJlJleH<[YaH (Allen Fan), MIIXdlIJI Pyccuix. J\Q 1, 'I acn 
CTp. 12 I lepe 

KOHCTP)'KTIIBHble pe ui e n un: HOBe ilUIH e lJlI; . .\ 

apXllTeKTf Pbl M3 MC II 11aT'IIlKOS l:(Jl H cjJ op­ 3 B 
Mllp o BaHIl H c n r u an a . C n'IB TapaHo BH'I ),CTp< 
(Steve Tara nov ich ). Flcpeaon H UOIl OJll-leHlIiI: YaCTe 
B,lailll ;VllfP PeHTJO K. NQ 1, CT p. 16 Ileper 

,..La 1'1I1KI-I )' rneKI1 CJloJ'O raaa Winsen. CBeTJlaHa OCI 
n eCKOB'l. NQ1, cr p, 24 'I<l CT O 

0630P ;VI,H HlfTOpe311 CTIIBHbIX UaT'I IIKOR ,'\Qy, C 

Murata. Ba-iecnan ["'aB pHJ(OB. KQI , crp . 28 Ho 
ASTOM0611J1 bHble pann onoxauu onuue 11aT­ Harar 

'1II KII B roponcxo a cpene : MeTOilbl H cp c.tcrn a flp 
npeononenn n noxrex B n.:pcrp y)l(eHHoMpanno­ xapar 
adiupc , Cerpa Ta au c (Set a Tanis ). Il cpcson: Ul al!! 

Muxaun P)'CCKII X. KQ I , CTp. 34 CT p. S: 
npll MeHeHlle 11a1''IIIKO BHoneywell Bannapa­

Tax IlJJH Jle'leHlIiI an H03 BO CHe. V1 BaH 3dBaJlIlH. 5.Pe 
NQ I, erp. 40 BlJ 

Il pocxr 11aT'lHKa an n 06 Hd pY)heHH51 uenorty­ Ornro 
CHI Moro 06e3BQ)Kl ls aHlIiI '1 eJlOBe'leCKOrO rena . n llLpcI: 
BHllbH .oaJlalliKI1 (Vid hya Balaji), Ll)KOHaTa H norme 
LleH (J on ath a n C he n), nll- XCI1H Ll)K O)11 
(Yi-hsin long). fl epenon 11 nononnennn: Bnanu­ 6. <PI 
MHp PeHTIOK. NQ I, CTp. 40 VI c 

USB-.uaT'IJlKH MOlllHOCTH xoxinauun Rohde cjJ lfJlb 
& Schwa rz. TOM ac Pen-ten (T ho mas Reichel). [K "P 
Kg I, cr p, 53 

Haneacuan npel\113110 HHalj nJlaTepop Ma coopa 7.311 
uaHHblX II yu paanea nn J!JIlI BbICOKOTeMnepa­ 3]]( 
T),pHhIXcpen, }J) KecjJ cjJ YOTCO H (Jeff Watson), 'leCKO 
MJiiTHJl b Ila-iun r ap (Mai tb il Pachch igarl . COB . B 
ll epello.'t MHxal1 J1 pYCCI(lJx. NQ2, CTp. 24 Ko! 

M3 MC-MOHHTOpbl llH6 paUllIl: OT )'cKope­ BOUI 
Hllil I, [(OHTPOJIIOCKOpOCT11. MapK fl)'HIl (Mark 6 ,~e\ 1I 

Loon e)'). DepeBoll 11 1l0n OJIHeHU51: BJlaIlIL\IIIP PeHTK 
PeHTlOK. Kg 3, CTp. 20 

«3cjJcjJel<T 6a60'l KII" nO-IJO plleJK CKH: nt po­ 8. Yc 
CJ(orrH'I eCKIH' MO.u yJlll KOM na HIIII Sensonor. HOI 

Ba.ullM LJ epHlIil (Ba.ulfM L! OPHI10 ). s~ 3, C1'p. 26 MaKJr 
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Tpexocenou un rpoxon onocnun JJ,aT'l 1l1( BII ­

6P3 L1, llii AD cmXL302 1 JJ, 115! CII CTeM n po xu.uu­

ne u n o r o «l- l n rc p n er a neure n ». B n a JJ,II ~IIIP 

MaKapeHI(O. A" 12, CTp. 56 

4. P a 3b eM bi 

PaJJ,1I0'laC TOTHbl e CO eJJ, II I I IITCml IOro - BOCTO'I­

1I0i'1 A 31t1L '--\ ,lCTb I. Coernuu rr enu KOMn aHIll'1 

Ta i i sallfl. KII Ra H i Kyp IIHCKll il. NQI, CTp . 68 

Pa n II O'l a CTOTH hl e co en uu u re n n 10 1'0­

BOCTO'lH Oll A 311 11 . 'I acn, 2. Coeruuurr cnn KOM­

naunn Knran. K UBa .Q)I;YPl1l-ICI;IIi'1. NQ 2, CTp. 18 

P all)! 0 '13CTOT Hbl e c o en II HII T eJ11I 10 10­

BOCTO'III OI'I A3 11 1l. l[a cTb 3. C o eJJ,IIHln eJlII 

eparo ­ KOMllaH lI li lOiKHofl Ko peu II Sln oHIIII . K I'I B3 

'Ii KTOp )J,iKyp Il HC KHi l. N0 3, crp. 32 

H OBbie coeJJ, 1-I II I-ITCnII cepun Freedom "o~m a­

:O'I II II .	 HII II Fisch er Co nnecto rs L\IliI noprar nnuon anex­
TpOHHOi l an na paTy pb l. Anexceu Bepeuiar un . 

;':" -j , CTp. 26 

Peiueuus Molex JJ,MI C03naH ll iI cc rcuux nrrar­

\\l: IITl>! cjJ0PM Il u poex rax 110Jl HOCTblO allTO HOMHblX 

iucrrr a rpa ucno pnu.tx cp eJJ,CTB, JI eB L[eMaI< II H. NQ5, 

CTp. 18 

fl y l'Jla 3 B on lo l~ H5T p 33b eM oB JJ,n51 M0 6 HJl bHbl X 

.rcr pa. ycr po ucra : Me Hb lll e, 6blcTpee , Hane iKH ee. 

x. K9 I ,	 '{acn, 1. I p er o pu A . SlHr ( Gr egory A. Young) . 

Flcpcson: Bna JJ, II.\II IP PeHTlOK, Annpeu Koapn­
l i m Be nIH. NQ7, CTp. 26 

, cjJop - 3B On lOLl,HiI paas esro a LlJl ll M06 11J1bH b1X 

10 BH '1 ycr po u cra : Mefl b w e , 6b lcT p ee, Ha lIe;J(He e. 

tcn un: t-IaCTb 2, l per o pu A . SlHT (G rego r)' A. Young). 

Ilepenon: Bnannxurp PeHTlOK. NQ8, CTp. 28 

ernaaa OCI-IO BHbl e Te HD,e HLI, II H p d3 BHTII 5T pana o ­

-racro rru, rx coeJJ,II HHTene H. KH Ba )J,)Ky pHHCKI1H. 

·I H KOB i'/Q 9 , cTp . 10 

H OBbl e p a3p a6 0 TI(1-l KOM n dHHlI T ec h no . 

e i laT ­ Harant,n Caxosa. NQ12, e l p. 48 

:i, LTBa ll p ofin ex ra a erp anauu u J JleKTp H'l eCKI-lX 

l a}l.IIO ­ x ap aKTe p HCTI1" co en uu n r en ea. Aneicca n .r p 

l eBOJJ,: Illa nner . Il cpeson : B, ld)JI-lMll P Pel-J TJOK. NQ 12, 

CTp.52 

mapa­

1M II J-l. 5. Pelle 
[l '-\-p eJl e ce p n u G6 K -R F 0 '1' "0 xm an lUI 

'HOIlY­ O m ron JJ, n i! KOMMyTaW Jl1 BbICO KOC I(OpOCTHor o 

) Tena . IlIl q)cjJepeHL\Han bBOro Cli rBana. n epeBoll H LlO­

HaTaH n on l-Iel-HIH: EBr eHl1il Y[IJ'le I-J[,O, NQ II , erp . 30 

)l\ O H r 

;na}l.H- 6. <t>HllbTPbl 

!-1cn o nb30 B aH ll e n OJla Bn lllOIllH X 3MC ­

~o hde cjJ HJl bTpO B C - I-l n-HlnO B, pa :J pa60TaHHbl x 

Ich el l . fK " Pdlll la HT" . Bll KTop AneK ceeB. No4, CTp . 31 

c6 0 pa 7. 31leMeHTbi 3all.lHTbi 

n ep a ­ 3J1eMeHTbl BOU RNS JJ,nfl 3aLl(HTbl 0 '1' CTaTI1­

t so nl , 'le CKOrO JI lel<Tp l·jCl ecTBa I-l nepexo)J,J-lbIX np0 Ll,ec ­

i ga r l . COB. BJlaJIH,ylllp PeHTlOK. NQ 6, erp. 57 

K OM611 HHposa l-I Hbll'1 Bap ll CTop KOMnaHHH 

Ko pe ­ BO URN S - J cjJ cjJ eKTlI IJI-IOe pe UJeHH e n p o­

:M ark o lleMbI 3all.I II Tbl 0 6 0 p y u o BaH1l5l. BnaJJ, HMl1 p 

IIMHp Pel-JT[Ole NQ 6, CTp. 64 

mpo ­	 8. YCHI1HTellH 

o nor. H OlJbl e YCll J1 l1/l';1II A na log De vice s. BnaJJ,H,\1Hp 

MaKdpeH" o . NQ2, CTp , 30 

D,I1CTaHIU IQHHble H3Mep eHIliT C I ICn OJlb30Ba­

HHeM n peLl, l13HOHHOIO nncr pyvenra.n.noro yCII ­

J1IITeJlfl . X yxia u Xa we ~1II ( H ooman H ashemi ). 

Ilepeson: M ll xauJi PYCCKII X. NQ5, crp , 22 

0630 P HOBbl X ycun u r en eri 0'1' KOMna HIH I 

A na log Dev ic es. .QMlnp llil K an n y u , O rn. r a 

Bpiucona. N98, erp . 36 

9. HCT04HHKH nHTaHHSI 

Mouur ue MI1KPOMOJJ,YIl II KOMl1aHlI l 1 A na log 

D evi ces. BIl aJJ,11MHp Marcapenxo. NQ4, CTp. 36 

Il ura nne nomouo-rcnu u x K nauneur y MeJJ,H­

nJ1HCKJIX YCTP0I1CTB 0'1' D C/D C - n pe0 6pa30 Ba­

rene ii. CmB P06e pTc (Steve Roberts), Ilepcson 
II nononueium: Bll aLlII Ml1p Peunox. SQ5, cr p, 30 

0 6p aTHo x oJJ,0 lJLl e npeoripaao nar en u C 0 6 ­

paTHo(l CBiT3LIO 6e3 o rrroua p: peui euu e 0'1' A DI. 

BJl a m!~mp PeHTlOI<. NQ6, CTp. 7 
Kortqiu r yp n p ycsru e peui cu un I;O;\lfI aHIII1 

L at t ic e Sem ico n d u c to r LlJlfl n pOeK1'lJp OBaH IIIl 

n OJJ, CII CTeM ynp au n eu u a a n ekr po n arann ev . 

.QMllTpll l'i Jleiues. POMaH 30JlOT)'XO. NQ 6, CTp . 14 

Op r aH H3a Ll, lUJ o n r u xi arn. u o r o n n r aun n 

FPGA : KaK er o peallll30BdT b II 110Ll eMY 3 TO 

ll e06XO il HMO JJ,Jli! J cjJ cjJ eK1'H BH Oi l patiorsr 
FPG A . 'I acr t, I. Herrr au 3 Hrep (Natha n Enger ), 

Ile pcaon: Mnxaun P YCC KI1X. NQ6, CTp. 19 

Tpe60 BaHHH K D C /DC -npe0 6pa30 BaTeJlil M 

Llll il MeLlII Ll,H HCKOH an napary pi.r C MOHTa;J(OM 

na ue-rar u yio nnar y. C n [B P0 6 epT c (S t ev e 

Roberts). ll epenon H nononueau a: BnaLlHMHp 

PeHTIOK. No6, crp . 28 

o H il a HH vI6 11 C P C3 ep Bli p 0 13a H 11 e M: 

Q UINT4 -UP S MOLl(HOCTbIO 1000 B·A OT Phoenix 

Contac t. V1flbll OaHll.\HK. NQ 6, cr p, 32 

1l 0LIeMy MOJJ,YJlbHble I1Mn YJlbcHble craonnu ­
3aTop bl Hanpil ;J(el-lll ll R SMD- HcnonHeHHII nn­

nrnorc n oonee J cjJcjJeKTIIBHb IMH. CT II B P0 6epTc 

( St eve Rob ert s) . Ilcpenon II no non a en rrn : 

BnaJJ,IIM li p PeHTIOIC NQ7, CTp. 44 

O p r d HlI 3a Ll, IIi1 OI1T II Man b Ho ro I1.11 TaHll iI 

FP G A: KaK er o peanu aosan, 11 n O'l eMy 3TO 

I-Ie06 x oJJ, HM O JJ, Jlfl 3 cp cjJ e J<T II BHOH pari o r u 
FPCA . 'Iacn, 2. Henran 3 Hrep {Na tha n Enger). 
Ilepenon: Mnxaun PyCCI<IlX, Na 7, CTp. 48 

0 6 30P np o llVK 11.U H KOMIl aH Hl-J T A EJ[ N 

Techno lo gy : Kd' l l ' . l ue u n sie M Il Kpo cx eMbl 

y n paBJleHll il n HTaHHe;vl no KOp eHCKlJM Ll,eHaM . 

C Bi1ToCJlaH3 y6a peB. NQ8, CTp. 44 

H en p llXOTJlHB bl e H CTOLIH IIKII llHTaH I1i! 

" K :\ \iI A ». K OHCTaHTIIH M OJl'I dHOB. Na 8, CTp . 49 

flllH ei'IHble CTa6HIllI3aTopbl B KaLleCTBe q)l1J1b ­

Tp OIl B 1 1 ~ln Y ll bcH bl X ~lC TOLI H l(K a X n llTaHHiI . 

An eKcal'ILlp l3yKBHH. NQ9, np. 16 

Bbl co KoH all eiKH bl e IICT O'lHIIKH rrllT aHI15T 

C MaJlblM Rbl XOI1HbiM HanpiDKeHHeM n po H3Boil ­

CTBa KOMn al-lllll AO " n K K M II JlaHJJ,p" . JOpllii 

Mi!KO'IIIH, .QMllTp l1il W eJJ,RKo B. NQ9, CTp. 18 

flOTpe6 Ho er b B D CIDC-npe06p a30 BaTenll x 

co cBep x w ll poKlIM )J,I-Iana30HOM BXOJJ,Ho ro Ha­

ll p f[)KeHll n: n p Il 'l Ii Ha II peweHHe. CnlB P06epTc 

(S teve Ro berts). ne peBoJJ,: BJlaJJ,IIM Hp PeHTJOI<. 

NQ9, Clp. 22 

CI)OPMllpoBaHl1e onTHManb HO(1 er py lnypbl 

CII CTeMbl 3J1eKTpOn llTa Hll fl A<1JA P. A HaTOl1llli 

MH pOHOB, NQ10, erp . 24 

py6pHKaTOp 

D C /D C -rr pe0 6 p<l3 0BaTe Jl I1 KOM rraHIl II 

REC OM na <l RTOM06 IlJlbH OM psnnce. Flepeson 
II LlOrrOJJ He HII H: Bnan u sru p PeHTJOK. NQ 10 , 

CTp . 28 

D C / D C - n pe06 pa30 Bann l l KOM n a H lI 1I 

R E C OM B Tp dll cn o pT Hbl X n p nnoxe u a ax . 

Flcpeson H I I0 rrO: l ll eHIIR: Bna LlII lVlll p PeHTIOI<. 

NQ 11 , erp. 34 

10. A~n /~An 

.QBy x KaHaJlbHbl ll 16 - p a3p 5lJJ, l-Ibl i l )'MH OJKa­

10 Ll(1111 UA n C TOKOBblM BbI XO,l OM II nocne­

JJ, 0 1J 3TeJlbHbIM HH Tep gJei1c OM 127 3HA 03A 4. 

Cra uno rau Kafl UHlI'leHKO, I1llbil CypOB, 10Pllfi 

OOPJlCOIJ. NQ4, erp . 44 

B bl Co K0 3 cjJ cjJ eKTl l BHbi e rr peotipaaonaren u 

ila HHblX nnn MelIH LI, II HCIOIX CUCTeM nua ru o ­

CTlI'leCKoI'1 IlJl3yalll1 3aLl,H II . AHT OH naTIOyeHKO 

(A mo n P a t y u c h e n k o l. Ile pe son : Mu x a n » 

PYCCKfIX. NQ4, CTp. 48 

11. ucn 
.QBy xbilnep Hble peiueuun JJ,flfl CORpeMe HHbl X 

rrp lIll OJKeHIIH Ll, lIcjJpoB oro cur nan i. uoro KOH ­

rpo nnepa. Mapxyc BIlM Mep (M ark us Wimmer}. 
Ilcpeeon: BJlaLlHMHp PeHTIOK. NQ 3, CTp . 78 

12. HHTepq,eHcbl 

Flou xruo x en n c y JJ, aJIeH H blX SPI - ~l FC ­

YCTpo i lC TB C n OM OLl(b IO p ac ur n p u re n e n 

LTC433 1! 4332. Bil'l eCnaB Fas pano n, BaCJ1 J1 Hil 

YfJJ bHH. NQ 2, crp. 36 

Peurenu e KOMna HII H W Ur th El ek tronik 1I1l)! 

BbICoKOJcpcjJeI<THBI-IOI'i oecnpononnoa nepena-ru 
aae pruu H nau us rx 110 OIlH OMY KaHan)' . An.ipeac 
Yirreppanraa uep ( A n d rea s L nter re i t m eie r) . 

Il epeaon: BJI,l!\II MUP PeHTlOK. No3, cr p, 39 

FI D 05000: onua MII KpocxeM3 1-I3 MI-IQ)KeCTBO 

n pOTOKOJlOI3 Et hernet. TOMa c 0P 3HI \ (Thomas 

Brand l. Ilepeuon: IV! IIXdIlJl PYCClCIIX. AO 4, cr p, 42 

Hosan Mll KpOCXeMa JlpUe,V1HH Ka pa30IJbl X «o­
MaH;1 OAO H no «CDII:JiI K<I ". A HLlpeil Bnaco s. 

NQ6, crp, 68 

MOH Ii TOPII Hl' u ynpauneuue BbICOKOBOJl bT­

HbIMH aKKyMyn il Top aMH no WH He rurr au n n 

aa OCI-IOBe cr aunapr a D C -BUS . Bnail liM l l p 

A ll ap I1I-l, BHIn op JI blMapb. NQ8, CTp . 40 

13. naMSlTb 

CJ\l'llaI-lO B POCCKlH: TBepllOTe JlbHb le H;l Ko nll ­

Tenll CS N an o tech . EBre HH1J PyJJ,o ,vleTo B, NQ 4, 

cTp. 54 

Bblco lwHaJJ,e;J, Hbl e SSD- yCTpo fICTBa KOM­

na l·1HI·1 Fl exxoll . KOHeraHTJIH Bep x yn eBc Kfl il. 

Na 10, CTp. 34 

14. nn H C, nAHC 

JIOf'H'I eCKOe npOeKTIlpORallHe BCTpaHB,'leMbI X 

CIiCTeM Ha FPGA. '--\ aerb 4. Peru CTpbJ. BaJlCpHil 

Con o BbeB. NQl, e rp . 76 

P a3p a6011 ; a Y3J10 B ClI Hx pll HIl 3aLl, Il il Ll,1l¢ ­

POBbl X y c r p o (l CTIl I I RCTpaliRaeMb l x MllKp O­

rrp oJJ, ecco pHblX CHCTeM, peaml3yeMbl x Ild 6a 3e 

rIJ1 V1 C cjJHpM bl Xil i n x ceM eil CTB U l t r aSca le 

II Ultr aScal e+ . LJaCTb 3. Ball epll (l 30TOB. NQ I, 

erp . 84 
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________ 6 HKaTOP I 

Jloru-recicoe npoexr upoa.uu re BCTp<1 HBJeMbIX 
CHCTeM a a FPGA. '-IaCTb 5. l>·leT' llIKI1. B<1J1 epHii 
COJlOB beu. N9 2, CTp. 48 

Pa3pa60TJ(a P:IU B C1 IH XpOH II3<1111 1l1 llHcPPO­
BblXYCTpOl1CTB fI ncrpaunaexu.rx xr uicponpoucc­
ClJpH I , r~ CI ICTeM, pearntayexu.rx na 6a3e n nVIC 

cP l1PMbi Xilinx ceMellCT BUltraocale fI Ultra'icale-r. 
'-IJerb 4. Banepuu 3OTOlJ . Fig 2, CTp. 58 

Ilo ru-recxoe upoexrnponanue ncr paunaexu. ix 
Clin eMHJ rPC A. -Iacrr. 6. VI 3MepeHlIe BpeMeHH: 
3a;ICP){(KH, ucnurenn -racror t,r, r anxtepst, yaCbl pe­

,Ul bliOIO BpeMeWI.Banepn II CoJlOBheB. N~ 3, crp , 60 
Pd3pd60 TJ;a Y31l0 [J Cl1ll XPOHI1 3J llfli i unrppo­

BblXycrpoucrn H ucr pauuaesn.rx ~ I I I Kponpouec ­

COpH blX CHCTeM, peanuayevn.tx HJ 6a3e nJlVI C 
eplfpMb l Xilinx ceMe l:ICTB UltraScale II Ulrra'icale-. 
llal"lb 5. Banepu» 3OTOB . Ng 3, CTp. 67 

Jloruuecnoe upoercru posauue BCTpJ lIBJeM blX 
CIICTeM na FpG A. llJ CTb 7. ApHcPMeTllyeCKlle 

YCT polKTB<J . Banepnn COJJOBbeB. Ng4, cr p. 59 
Pa3pJ60TKa )'3JlOBClIHX pOHI13dl(lifl llflcPPO­

BbIXycr pOIJCTBU scrpaunae-n-rx ~III KpO npouec ­

CO pHblX CHCTeM, peanuayexru x na 603e nJlHC 
4JHP MbIXilinx CeMefJCT BUltrnScole HUltraScale+. 
-lacn, 6. Banepun 30TOlJ. NQ4, c rp. 70 

Hccneno e.uur e r paccupo ao -uro u cnoco o­
liOCTH apxur exryp nnnycrpn ans a s tx lUll-lC 
Xilinx Cno-r ouu-io npOrpa ~ I.M H O rO HHcTpyMeH­
To RapidSrnithz. AH.1\pe ii C rpo rOHO B, ivI oKCHM 
Kpnsr ya. \i" 5, CTp. 34 

Jlorn-iecxoe npoetcrupouan ue BCTpallBaeMblx 
OICTeM na FPGA . lfocTb 8. Marpu -un.re yr-uro ­

)K flTelUl. Banepun Conoases. FiQ5, crp. 40 
nOrl1'IeC KOe npOeKTllpOBaHlle acrpauuaexu. rx 

CHCTe,\) ua FpG A. '-IaCTb 9. Arrro purxtu-recxue 

YMHO)KIHeJHI. Banepuu COJIOB beB. N~ 6, CTp. 72 
Onuon.icpuu e nOIlH OCTb lO np orpaxraupye­

Mble CUCTeMbl Ha spncr anne QJ1 IPMbl Xilinx ce­
,'lelicTBd Zy nq-7000 AP Soc. LlaCT b 2. BoJlepHii 
30TOB.Ng 6, CTp. 79 

JlOrIlyeCKOe npOeKTl1pOBdHue BCT paflBae,\lblX 

CilereM Ha FPGA. LJa cTb 10. npOeKTllpOBallfle 
KO HeYHblXaBTOMdTOIl. Bdllep lli'l Co,10Bbell. NQ7, 
cTp.57 

n p ll ,'l ep pd Jp d6 01'K!l np OeKTa B 63 311ce 
nJI VI C 5578 T C024. vlBaH Ap6)'30 [J , AHilp efl 

CTporo HoB, n oBeJl fOPOI\ KOll. NQ 7, CTp . 66 
OiIHOJIllep Hble nOn HOCl" blO npor pa"IMu pye­

Mble CIICTeMbI Ha KpU CTaJlJ:le cPUPMbI Xilin x ce­
MeilCTBa Zy nq-7000 AP Soc. ll aCT b 3. BaJlepflll 
30'1·OB. S'I 7, CTp. 70 

flOr llyeCI{Oe np oeKTUpOBaHlJe BCTpallBaeMblx 
CUCTeM Hd FPGA. '-I JCTb II . CTlIHIl OllllGlIJHJI KO­
HeYHblX 3BTOM dTO BUI;OilIJPOlJ,l HJle BH)'TpeHHllx 
COCTOJl HHII. BallepuII COJIOSbeB. Ng 8, CTp. 56 

no rwlecKoe npOeKTIlpOBaHHe llCT paHBaeMbl x 
CHCTe~ 1 HJ FPGA. '-IaCTb 12. O nTfIM1l3dllI--!n hOHe' l­
Hb lXaBTO~ l dTOB . BaJlepHii COJlO BbeB. NQ 9, CTp. 31 

npll ,'l eueHlle OTl,pblTO ro CTa ll}lapTa OpenC L 
ilJlH np urpa MMllpOlJ 3HIIJI n nVIC InteIFPGA . 
AHTO H BIiCropOBCKll fl , AlleKcd HU p KopH ell. 
NQ 9, Clp. 42 

Pa3pa6OTKd 11 p331lepTbISalHIe FpGA B061la­
Ke: dpelJUOBaTb Ilml KynlI Tb( pOH Xal13eH (Ron 

Hui zen). n epeBo u: Sn dilll ,'ll lp PeHTlOK. J~ Q 9, 
CTp .48 

Jlo r uuecxoc npOehTHpOBdHlle scrpu nnacsu-rx 
CIICTe,' 1 ua FpG A. '{acrr, 13. n poekr uposa uuc 
naxr aru na H3 blKe Verilog. Banepnu COJlOBbeB. 
Fig 10, CTp. 42 

Ko us enepnoc Bb1l1 0J1H eHlJe U llOTOKOBaJl rre­

pena-ia narnu.rx Il CTJH uapTe O penCL UIl HIntel 
FPGA. AIH OH SUCTOPOBCKlUi, Ariexcaunp Kop­
nes . J,\Q 10,CTp. 54 

Jloruseckoe npoexruponauu e sCTpaHBaeMblx 
CIiCTeM ua FPGA. -Iacn, 14. Fl pocxr upo aauue 
IlCTpOeH Ho II na MJlTIJ n CllCTe ,'ll' Q ua rt us . 
Banepnn COJlOBbeB. FiQI I, CTp. 38 

O nTIIMI13011H51 pa60TbJ C naMHTbtO npH npo­

rpaxu-mpoaanuu Bcran aapre OpenCL UJl51 Int el 
FPGA. AmO H BllCTOpOBCKU1\ AJJe KC oHll P Kop­
Hell. NQII , CTp. 50 

FPGA YCIWP51 10T BblBOil UBO Wlllo(l B31l e­
uieuu on nenpouu ou cer u BWN N. llepenon: 
Bm1ilUM11P PeHTlo K. Ng 12, Clp. 8 

B03MO,KHOCTII CA lII' Vitix KO~l n aH U I I Xilinx. 
HJlbJl Tapacon. N~ 12, crp , 14 

n por paMM llpye"IaH nons aonarenext ananoro­
uudipouan MHKpocx eMa 5400 T p094 - OCHOB­
n sre xapaxre pncru x u 11 oc06e HHOCTlI np llMe­
neunn. BCeBOJl OIl 31-IH C, 10pll !1 K063eB, Hropr, 
Ko pe n aa o a, P OMa H H y p yn n n n , D.MIITP llll 
VI Ba ~lOB. Fig J2, CTp. 18 

JlorU'IeCKOe npoexrnpoaauu e ncrpannae sn.rx 

CllCTeM ua FPGA. 'Ia cr i, 15. Flpoexruponauue 
MIIK ponpo rp aMM Hblx ,1BTO SI<nO[J. I3 dJlepJlJi 
Ccnosses . NQ 12, CTp. 22 

Paas ur ue aunapa r uu x pecypcoB uudiponon 
06 pa60T Kil cnr uanos B n nvI C Capxur exry pon 
FIJC;" 11 B nOIlHOCTbIO nporpaxn-mpycxu.rx ClI ­

crexrax Ha «p ucran.ne AI' SoC cPllPMbl Xilinx . 
Banepu Ci 30TOB. N~ 12, CTp. 34 

15 .MHKpOKOHTponnep~ 

VI 310 NII IHI(H cOBpeMeHHblx MHK pOKOHTpOJIJle­
pOB, '-I,lCT b 6. KHlUa pellenToB HCI10ll bJOBJ HIHI 
MOUyJI 51 SCT ime r/PW tvl MHl(pOKOHTpollllepon 
LPC KOM naHllH NXP. n poCTe llw Hil H .D. ByxKa ­
HaJl bHbli'1WVIM. AII;lpe(1CaMo.D.cIlOB. NQ I, CTp. 94 

VI 310"JlJHKHcOBpeMeHHblx MHKpOKOHTpOJlJle­
pOB. '-IacTb 7. KHI lfa peL\enTOBUClJOllb30 BaHIIH 
MOilyJl!! SCT imer / PWM MllKpOKOHTpOJlJlepOB 
LpC KOM naHlHl NXP. tJeTblpeXl<aHaJlbHblCi Wv!J'vl. 

IlpoTOKOJl RC5. AHJlpei'1 CaMOuenOlJ . Ng2, crp. 68 
VI 3IOM HHKII cOBpeMeHH blx MUKpOhOH'rpOllne­

pOB. YJCTb 8. KHflra pelle l1TOB I1C11 0JIb30BaHIIJI 
MOilYJlJl SCTilller/ PWM " IlI K P O KO ~lT pO lJJl e pO B 

LpC KOM naHll H NXP. D.pa i'lllepbl CBeTOiUlOilOB . 
Mlil pefl CalvtO; \ ~_ IOB . NQ 3, CTp. 83 

KH6e p6 e30 nac HoCTb Hd y po BHe MllKpO­
KOHT pOJlll epoB. iviapTlIH tvlo ll (M art in MOIZ). 
n epesou: BlldilHMll p PeHTtO K. NQ3, CTp. 92 

I1JIOM llHKH cOBpeMeHHblx ,'IHKpOl(OI-lTp OIl ­
llepoB. L[aCTb 9. 51l0 Kli BHeIUlUlXllp epblBaHHr\ 
cpaBHeHH51 CWa61l0HJMII If nporpaM MHp yeMoII 
JlO rJIK H Mil KpO KOHTpOJlJlep OB Lp C8xx I(OMnd­
HUll NXP. AHilpei'1 CaMOileJlOB. NQ4, CTp. 8 I 

n po r p a M "1 Ho -aa n a panl a 51 n ll aTcPop ,\l a 
Renesas Synergy: IfHcTpyMeHTbI .uIl Jl pa3pa60T­
KI1 H<l ypo llHeAPI. 4acTb 2. !JjvllITPH(1 KaIIJ]YI-I, 
tvla I(CH,'I M II He HIW, All e hCa HUp CH Hllll a , 
l3acHIJIIII K)'3HeLtOB, Cepre ll nbICO B. So5, CT p. 50 

M HI( p o n01' p e o n 51 ID III He KO I-IT pO JI !I ~ p bI Dr. 
SAMLl O/SMd Ll I. 3 c[)CpeKTIIBHaH CI1CTeMa )1,151 pi 
On1'H,\1I13al\1I 11 auepro rtorpeonen us . H Hlwll ai'1 l lepei 
K)'KCOB. N9 5, CTp. 57 NQ 12, 

MIIK P0 l(O HTpOJIJlepbl Analog Devices Cyllb­
TpaHH31( 11M ancp ro nor petin eu n cv n n n C}I ­
crest [0T. BJlallmlllp Maicapenxo. NQ6, CTp. 89 

Mnxp ono urpo.n nepr,r: CT,lT HCTHKa saupo­
COB ua eFind.ru. Allel(Cell Cnaaroponcxnn. N9 7, nOCTe 
CTp.6 Hsieh 

n ilHei'rKa MllKpOKOHTpOJIJl epo s co cneun­
aJlb HblMII cP YH Kll I IH ~l l l 11Hqlop Ma lUloHHOi'1 

Il cPYH hUlI OH,WbHOlJ 6e30nJCHOCTli o r AO "n KK 
ivllIJJa H.up". Cr aHI1CndB ryceB, Cepren lltyxnumn, 
IVl IIXJUJI Kocem.ou , L!,slwrp lfi'1 lllapaasee . x~ 7, YII 
crp. IO see pi 

Mmcpoxour ponn cpur cepu u I'vlL51 cPllPMbI na il" 
Nuvoron Technol ogy. Bnraanri 3axap oB. Ng 9, HeHl1! 
CTp. 54 np 

Pa3p a60T Ka 11 llP OIl3BO.uCTB O MI1K P0I(OIi cre xt 
TpOJlJlepOB.unll nurennexryanr.uux xapr B AO HblXi 

" A HrCT peM». AJJ eKCaHilp lll n urapu n . NQ 10, KO WT 
CTp .60 

Coaaaum,ic no rex no .nor nu SOTB "1111;1'0­
I(OH TpOIlJl epbI Renesas pa60TalOT ua oneprr: u, 
nOIlYYdeMOJ'j 1f3 OhpY)KJIOLllei'1 cpenu. D.MI ITpll(1 Pa3 
KO:1J10 B. N~ 12, CT p. 62 Ha3H a 

M:, Hl 

16. CHcTeMbl Ha xpacranne 
Onuonnepuu e nOIlH OCT btO nporpa vninpye­

Mble ClI CTeMbl na KpHCTJJ]lle qJllPM bl Xilinx ce­
MeI'ICTBo Zy nq-7000 AP soc. '-I aCTb I. BaJIeplJii Tex 
30TOB. NQ5, crp. 64 JIa3ep 

60)'Tp 
17. PaAHa4HOHHO cToHKHe T F-l 
KOMnOHeHTbl allbllh 

YCTO(I'IHBOCTb «apounoxpesumeuu x nuonoe Techn 
U10TTI(li Ksoanencuuuo TmKellblXJapmKeHHblx HO 
<IaCTUU. HHKollJ ii 6p lO XHO, I3llailllWlp ['pOMOB, Bridgt 
TII .\I)'p n a HbKo B, lvIaKcHM CTenJHOB, AJlHHa 6a3e. C 

C)J POIl11KoBa. Ng I, er p. 104 
Pd,'j!I<J llIIOHH O CToC!K11e MlI KpocxeMbI SRAM 

OTGSI Techn ology. ER!'~H IJil naBll tOKOBUY. N94, 
cTp. 92 Ah 

Pocclfii cKan MJlK pOCXeMa ilBYXKa HaJJbHO rO Ha FPI 
paUl1aUlIOlfHO CTo ilKoro IIMH YJlbCIJOrO DCIDC­ Ky3eJJ 
npe06pa 30BaTellJl. 13lldilUM IIP Pbl)KKOB, AHupefJ Ah 
L!,e peS51r llH, l1pfl Ha 6elloB,:' NQ 10, CTp. 65 HaFl" 

K)'3('.-1 

18. CHCTeMbl B Kopnyce To 
y!cnOllh30BdHlle JlJI J'~J llllPOBdliHhl X nJCC lfB­ weHI1 

HblXKOMnOHeHTOBBMllI(pOMOilYllb HblXCllCTe­ M0611. 
~Iax B Kopn yce. lvla pl( iVlePcP H (Ma rk lvlurphy), n epel 
n 3T iVld Kf llHHecc (P ,H McG uinness) . l1epelJou: 400 
ivI l1Xa llJl PYCCKIIX. NQ3, CT p. 96 Bep n 

YllrlJl 

np 
CllO!lh 

HOBble llCTOY.H lfKJr nllTa HliH T D I< -La lllbda Mllxa 
ilJlHMOHIa){(a H<I DIN-pefIK)'. BaCHIlllil JIIIClfH. 
;>Ig 5, CTp. 72 
DC/DC-npe06pa 3 0BaT~;1H C III1l POK IIM ulIa­

na30HOM BXO.U Horo liallpH){,eHllH .'\:W nplf MeHe­ Ho 
~1I11'1 BnpoH3BoUCTIle 3JleKTp03liCPl'll11. )J(IOJlbeH paJpa. 
Cupap (Julien SirJrd), Ceprell )~,\ II1Tp l l e B . N! I I, 5IPOL! 
cTp. 56 CTp. 8· 
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py6pHKaTOp 

:p hl DC/DC -npeoripasouarc. ur M'lnOfl xtouuro c ru 
o la JL'lll paooru S ;j;l'Jle:J HOIlOpO"'I lOMrpa ucnopre. 
JTcH1 Flepcnon Il uon OJl J-Iel-IIIl1 : Bnann vinp PeHTlOlC 

11'9 12, c rp. 66
 
Jlb­

CII­

\9 
po­ nWI au ue C8er OI\ IIO;iOB C 11ClIOn bJOBaHlleM 
\tl 7, 1I ()( TOllHHOii MOIllHOC Tl1. TOHII Uh tei"t (To ny 

Hsieh). NQ 8, CT p. 66 
1I11­

1I 0 Ct 
1KK 
TIJ1H) 

I/Q7, Yu n nep ca n s uoe aa pxn uo e )'CT po fICT80:
 
se e peureuun B OU HO"J «onrpomrcpc. 3a xapH
 

1Mbl naH1CJIH (Zachar)' Pantely). Il epeson n norton­

I/Q9, HeHWl: BJlaW1MI'I P PeHTIDK. NQ5, cr p. 74 

f1plIHlllmhl nocrpoc nun n oeaonacuocrr . ( H­
:OH­ crest :Jnen po nllTaHIlIl Ha oca ose rn rnui -uoa­
AO HblXaKKy Myn>!TO pOfl. Cep reu Ec.nnen, IO Pll11
10, Kcur r sn, AneKceii PbIKosaHOS, NQ8, crp. 68 

<PO­
run, 
'pHit Pa3pa6<HK a Iol-vcrponcr s MeI\H!lHIiC I<o ro 

Ha:JH a'leHHIl C allTO HOMJ-Ihll>l nHTaHIlC .\1. Kax­
IV\:)HYy (Kah Meng Chew), NQ2, CTp. 74 

pye­
~ ce ­

P ll i1 Texn ono ra s OLP OT xc pnopau u u T! IlJlfl 
naaepuux Tene8 11 3110HHbiX UIICnJleeB, Keirr 
DOyTpafI T (Kent Boatright). NQ 2, CTp. 78 

TFf-nucnn eu co ncrpoetuu.iau HIITeJlJleKT)'­
aJlbHhlMl1cP YHKUHHM I1 OT KOMnaHlJ11 Powertip 

JUOB Technology. AJl eKCel1 naSJl eH KO, NQ 8, CTp, 14 
HblX Hoaue rpaq:HI'feCK He I;OHTpO!lJIC pbl FTOI/ 
MOB, Bridgetek BT81x u nucnneu Riverdi EVE3 ua IIX 
illHa 6a:Je. Cepreu )],OJlr)'III1 IH. NQ 8, crp . 18 

lAM 

Alveo - all a llTll py e\l ble YCl(()p Hre JIH 
i o ro ua FPGA. l laCTb 1. MH xaI L~ Kop06KOB, Muxaun 
'OC­ K)'3eJlJlI-1. 11'9 I, CT p. 108 
~pe fl A Ive0 - a11 a IT TIJ PyeMhie y CK0 P IJ Ie JIII 

Ha FPGA. YaCT b 2. [v!rHa l1 n Kop06Kon, i'vlIlxalin 
K)'3eJlH H. 11'9 2,erp . 84 

TeXH OnOrIlll lN1Cn et - J ¢ ¢ eKTll IlHOe pe ­
CI1B­ we HHe Ilnn TpaHcno pnlpoB KIl uaHHblXB aBTO­
lCTe - M061JJle, KapMeno ,lle Mona (Car melo De Mola). 
)hy ), ll epe8oll: BnaUIIMIlp PeHTIO I(, NQ5, CT p, 80 
:BOll: 400-rHra0 I1T11bIH Ethernet: YC KOpeHHoe pa3­

BepTbIBJHlIe C n O ~1 0W b lO QS FP-OO. Jb i1H 
YHrnH(Lane Wigley) , NQ 7, CT p. 80 

n pHHll Hn pa6 0TbI Real-t ime Eth e rne t. 
(lJoJlhKe p r onnep (Vo lk er Go lle r ). n epeBou: 

nbda I'vlllXal-IJ1PYCCKliX. N9 7, CTp. 82 
ICll l1. 

LlH a ­
leHe­ HOBbie copra «Man IJ Hhl,,: 0630p nOC; lellHlI X 
,nbeH pa3pa60ToK KOMnaHH Il Raspberr)' Pi Foun dation. 
IQII, 5lpocnaB 10plllleHKo (5lpOCJlaBfop uicHKO). ;\" .3, 

er p. 84 

Fer epo ren uan cncresra Cnn31J , oriccn e-m­
Ad lOWMI xorepe ur noc r t, )'CT pO(ICTB Lln il no­
CT poeHIIH caMoOpraHlIJ)' IQ 11i IIXC il ceTel1 IPv6 , 
Anexcen I'ycapon. NQ 6, CTp. 95 

O r pa n u vuren r, n yc s.o no ro TOKa ICL-16 
OT MEAN WELL Bu.nria pn By (W illard w u ), 

Ilcpcnon: KOHcTaHnlH HeflC1'HH. N9 \0, crp, 70 

0630p IIcpaancune anropmxioa O'fIICTKIIcur 
HanOB OT IUyMa, iJ,\ 1IITpIlI1 Kan.nyu, AJleK CIHllp 
B03HeceHC1<Hii, Ilanu n boraencknn, Cra uucnan 
f1pOI;Q¢ be8, MaKcliM !vIlIHc HKo, NQ 1, CTp. 114 

r.; e3 0 naC H bl (I 11 H aU e»; H bl (I R F1D- C'I H ­

TblBaTeJlb Lln n acex Tilnon CHCTeM KOH Tponil 
1I ynpauneuun nocry nov. l eHHallll (1 E¢I1.\-lOfl, 
11eOHIIll rpa6ap HlIK, K)p llO 11di'IK08, Bn-iecnan 
Kopa6JllIH, NQ11,CTp. 60 

3Kcn epli MellTJJlbllOe nccnenonauue a tcpa­
nup yrc uien cnoc0611 0CTlI 3naCTWIHoro axpa­
ua H3 3JlC KT pOn pOBoilHoCi TKal-lH IlJlll 3a11(H­
Tbl 3nenpo HHo ro 060 pYlloBaHIIfl OT 3 M Vl 
5lB. Bnanu -uip Fypesu s . NQ 1,CTp. 128 

Oc06eHH ocTI1 cnexrpa BbICOKO'facroTHhIX 
KBapuellblx pC30 HaTOpOll. One r ClJIIJIH MOHO B. 
NQ 2, erp. 94 

Bucrp a» paaparior xa ITpOTOTH110 B a a noxy 
Arduino, mikroBUS II Processing. 606 Maprnu 
(Bob Martin ). ll epenon: BJlaLlHM llp Pe ~I1 · IOK . 

NQ 3, CTp . 101 
To riov er pu-rccuas MOllenb DJI OCKOro xou­

CTP)'KTlllla BaBTOMaT H3aUJI lI KO HCTP )'IO'OPCKO ­
ro np OeKTll p08aHlln P3 A. Ccpr eu Kypa non, 
MilKOI,VI LlaBIIlloBcKllii . NQ3, CTp. 105 

MaTel>laTWlecKail ,VlOneJJb uponeneinrn cocnu ­
Hel-ll1 ii Il 06JlacTiI BGA KO MnOHeHTOll . Cepreu 
Kypanos, MaKc HM )],aBHLloBCKHfl. NQ 4, cr p. 96 

ll porpaMMH blfl KOMnJJeKCColor And Code­
BepOI 51 [9,0. f Yl,rep [~ H3 0 B. NQ8, CTp. 11 0 

1. CxeMoTexHHKa 
IVlH OrOCJloi'I Hail 'fHn -aHTeHHJ WE -MCA : 

OC06el-lH OCT II pa 3Melll e HIIfl II co rna COlla ­
lllln. lvl yxaMMall Anll XaMIIl (J\tluham mad Ali 
Khalid ), CHMOH MapK(Simo n Mark), PHqapu 
oneilKl1(Richard Blakey), f1epellollll JlOITOJl He­
Hili!:BJla,lJlMlip PeHTlDK, 11'9 I , CTp. 121 

ClJJ1 nbTphl 3JleK"l pOMar IlIITHbIX nOM ex Iln H 
MaJIO I>IOU(H bJ x OC / DC-n pe06pa30 1laTndl . 
non 1111 (Pa ul Lee) , f1epeBoll ll 1l0nOJIHel-ll1 il: 
BJlallH,\ IHP PeHTIO[{. NQ2, np, 98 

KJlaCCII 'i eCKUii CI1HTC3 ARC -¢H HbTPOB ­
KOppeKTOpoB. Banepl111 nerpaKoB, A. B. Ua8hl­
1l0A. NQ2, e rp, 102 

flp oeKTl1 pOllaHlle Kvrx-cPIlJU,Tpa Ha pacnpene­
neHHoi\ aplJcPMeTHKe BC1 ICTeMe AII3yaJlbHO-IJMll­
Tal\HOHHOro MOJleJil lpOBallllfl Matlab /Simulink 
CIICnOJlb3011aHHeM Altera DSP Builder. AHllpefl 
CTporOHOB, rraFleJl 10pOIlKOll. NQ2, CTp, 106 

KaK ycr poca u "HaCTOHWJ1 e}} KHX-¢JlJlbTPhl 
na nocnenonarern.uou pacnpencncuuon apnd» 
xieruxe. AHJlpeii CTporo H08, Flanen f OpOJlKOB , 
NQ 4, ([' p, 103 

Pa 3 pa 60 11; a n PII JlO){; e H IIii II nil C H K 
Smart Fus io n2 C IIC1JOJlb30BaHlleM Libero SoC 
II Sof tCo nso le. ll acTb 14. IP-n upa Microserni 
;Vlil yIT paAnCHI1il JJle l<T pOLl Bllrall'!If1 MJ1 , l lerp 
1l031lHflKoB. NQ4, crp, \ 12 

YHII ae pcan b IIbli"1 CB113 H0 11 1; 0 nrp onn cp 
na oase ESP32-P ICO -D4 . lbcTh 1. JlMJ1Tpll11
Ll06poXOTOB . NQ 5, CTp. 90 

n pIJ,\ leHeI-l lle IIirr er pam.usrx npeotipaaona­
HII11 B uIlcP poBoll 06 pa60TKe C1HH aJlOBB npo­
exrax ua 6a3e n 11Vl c. YInbn TapaCOB, Ll"1I1"rpn(I 
Ilorexuu, Cepren I10Tex1J H. i':Q 5, crp . 92 

Ben aner -dnun. rp aunu onn o xi epu ux cur ­
HanOB C nono un. ro ITa KeTa Labv iew. Bl1lCfOP 
11J1¢ep e HKo, HllKl lTa r p " I-I I1'l eB, I1Ba l-1 
)],eMeHTbeB. NQ 5, cr p. 98 

O cotien uo cru oo uiero ypall I-le HI-l n 3aXBaTJ 
onepruu. Oner (I11 InIlMoHoB. NQ 5, CTp. 102 

YHII aep can bl-l bJ11 CllH 3HO11 xourpo n rr ep 
rra 6a3e ESP32-prCO-D4. -lacr r, 2. )],MJ1 TPI1 (1 
Ll06poXOTOll. NQ6, crp. 100 

PeKoMeHllaWHI no DOllKJllO'f eHIIIO onexr po ­
1l811 raTenHKArduin o. NQ 6, crp , 104 

o nOBTopHOM ucnom.aou au uu ann apaT­
HbJ Xpecypcon 1, 0HeQHOrO aur ovmra. Bacunun 
Ileu uceuxo . NQ 6, cr p, 108 

Yun nepc an s u u n C8il3HOii KOHTpOJIJlep 
Ha oaae ESP32-PI CO-D4. LI acTb 3. UMlITPllfl 
U06pOXOT{)A. NQ 7, CTp, 86 

npJ1Me HeHIl e OIJ. HOr O r u n a :')C n n3 Y 
5576 PC l Y(EP C4) Jl,l H n 11YI C: 557 6XC 4T 
II 5578TC024. Heau :\ p6y:JOB. NQ7, CTp. 90 

HB!leHHe olMMerpHl1 11 yxnaiu;a coennuenuu 
B flJIOCKUX KOH cTpyKTlIBax C KO,\HIO HeHTaMU 
BGA. Cepreu KypMlOB, IVIaKCl1M iLaBHIlOBCKI1J1, 
NQ7, CTp. 93 

o cneicr pe llbICO KO'fan OTHblX xnapueru-rx pe­
30H,nopoB, Oner ~ )I I))JIMOHOB . NQ 7, crp. 100 

l-lccnenosaun e 3allI1 CJ1 MOCTlI ),polllln ¢ a30 ­
nux WyMOIl reueparopon OT HeJ;QTOp bIX nap a­
MeTpOBpe30HaTopoil pa3JlWIHbL\ cpeaos. IOnliH 
rna:l)'HoBa , Cepreit na UlKoB, EllreHI II-I W)'HKOB. 
NQ7, crp, l OS 

npe06 pd:J08al-lIIe JHITe HCII IlHOCTI1 CB eTa 
B l;Qnll'feCTFleHH oe 3Ha' leHI1C JJle r<Tp WleCn lx 
nap aMerp08 . TOM ,lC 6paHil (T homas Brd nd ). 
rrepellou: MllXa llJl P)'CCKIIX. NQ 8, CTp. 74 

!1cnon b30BaHHe ),CTpMICTB Silent Swit chcr 
UJlil o6 ecne' leHllll HII3Ko ro )'POllH HJJlel<T po ­
Ma rHllTHLIX nOMex . TOH li Ap"ICT poll r (TOllY 
Arm strong). n epcBoll: MJ-I XaIIJl PyCCKH X. NQ 8, 

CTp.76 
3 ¢ cjJeKTllflHaH<pI IJl bTpaUH il II 3a11l1 fTa nopTa 

USB 3, 1, lla cTb 1. P06epT WllnnHHrep (Robert 
Sch illinger), P1I'fa pn DJl e (IKlI (D r. Rich ard 
Blak cy). l1epeBolll11l0nOJIHeHII5I : BJlall llM IiP 
PeHTloK. NQ8, o p. 80 

YnbTpa3B)'KoIl0i'1 113M ep" TeJlb pacCToflHI,IH 
Ha 6a3e I>IJ1 KpOKOHTpOnJlepa tiIT )'AVR I -series 
KO Mlla HIHl Microchip CHe3aBllCJ1MMI OT fl Jlpa 
n e plI¢ep l l el~1. BJlal\J1M JIp PeI-lTlOK, AJleKCa I-I Ll P 
CblpOll, N° 8, CT p. 87 

'20 19 KOMnO HEHTbl 11 TEXHOnO f l1l1' N2 12 '20 19 www.kit -e.ru 



'

'

134 py6pHKaTOp I 

Y HI1Bc !' canb Hblli C B ~ 3 HO Il x o n r p o n n e p 

na oaae ESP32 - PI C O - D 4 . ' Iacr i, 4 . A MII TPll fl 

A o6p o XOTOB. N~ 8, CTp. 96 

Paaxieureune .JJICMeI-lTOB 1I uponenenuc co ­

eilllH eHI1l'l B nJlOCKIIX I«) l-lCr p YI<THBaX P3A . 

Cepreri Kypanon, MaK cII M AaB IlilOBCKYl fl. NQ9, 
CTp. 62 

6J1I1 ,KHHl't cnexr p BblCOKO'l an OH lb l X KBap ­

uenu x peao uaro po n. On er (1) IIJII1MOHOll . NQ9, 

CTp. 68 

C TaHeT IlH WIII-l<l 48 B HOBbIM cr uunapr ost, 
J<l \ lCli IIB 24 BI CTI1B P06epTc (Steve Roberts ). 

lI epenon: BnallHMllp PeHTlo K. No9, CTp. 72 

Kor na xo p o w o pafior aio uian JJleKTp OHII ­

rc a BApy " llbl XOD, IIT 113 CTpo n, lI JlII K aK 3alL\H­

TIlTb ec auano rouue BXOD,Hble KaCKailbl. TO HII 

lI up « (To ny Pi r c) . Il cpcec u II D,O n OnHeHHn: 

Bna ;.tIIMll P PeHTIOK. NQ 9, CTp , 77 
3 <pcj:>eKTlI BHnil cjJllnbTp al\ ll n II 3dlL\HTd nopTa 

U SB 3.1. '-IacTb 2. P06 epT lllu nnrurrep ( Ro bert 

Sch i ll inge r ), PII'I<l pD, 6 n el~I KII ( Richar d Blak ey ) . 

Il cp cnon II no non nen nn: Bn all l1MIlP PeHTlOK. 

NQ9, CTp. 85 

Tcxaonoru s A RM T ru stZo ne D,nn apxrrrexrv­
psr AR M v8 M . AHD,pe.I1 C<l~IO D,eno B. NQ 9, crp. 93 

YBen w l eHHe CpOK<l cn y'K6 bl npovsn uncu­
Hbl X MeX<l HII3MOB C nOMOlL\bIO auanusa 3ByKOB. 

Ce6aCTh HH Xpucr uau ( Seb ast ien C h r ist ian). 

Il epeson: Mnxamr PYCCKII X. NQ 9, CTp. 104 

Ccp u n n o c npo H3Bo llCT BO 3n eKTp o HII KII 

B POCCIII I. K<lK Mbl uenann r enexicr piuo. Y1B dH 

fldPIIOI-lOB. No 10, crp. 74 

O m 'HMI 13aUIlH DCI JC -n pe0 6pa30 B<lTe;l cii 

IJbICOKOi'1 MOlL\I-lOCTII B ' la CTI I 3ivi C 11 KnH . 

B n a D,II ~lJIp PeHn OK. NQ 10, cr p. 80 

)J,lIcK peTHhl ll CII HTe3 ,\1II HIf Mil nb Ho - cjJ a30 ­

BblX II nllllCllffO - cjJ d30 BblX l(l lcjJpOll bIX EVlX­
cjJlJnbTpoB. BJlaD, IJMll p Eyr pos. NQ10, crp. 92. 

C JlO)Kf/OCTlI TaKTIlP OBdI-lIl n CI11- Ma-D,en b ­

'fa AlI fl . Fl anen lla nop (Pawel Czapor). NQ 10, 
erp. 104 

6 a30 11 blfl KYpC n o JESD 204C : YTO uonoro 
II ' ITO 113 ar o ro np n romrrcn BaM. LJ acr b 1. A JJI 

A <KOI-lc ( Del l on es) . nepeBoll: M I lxall n PyCCKHX, 

NQ 10, CT p, 114 

P ac w ll p eHl1l1 6nond c Ho cr u AR iv[ v 8 M 

Secu ri ty Exte ns io ns. Tpe60 BaHIlH K CpeD,CTBdM 

pa3pa60TKII . AHlWei't CaMolleno B. No 10, CTp . 118 

reTepOreHli ble npoueccOPH ble CIlcreMbl Ha 6a3e 

llfl Y1C Xil inx . Y1nbJITapacoB. NQ10, erp. [24 

Eecn JlaTcjJo pMeHlIall IlH epW IaJlbHaJI HaBllra­

Lil10I-lHil fI Cl lCTeMa Ha OCJ-JOBe IlHepl (llanbHOro 

113Mep ll1'eJl bHo ro MO,1yn H 1·1 llaTYIIKa reOMil r ­

HI1 TIIOr OnOJlH . A){(()en ; 111 (joel Li) , BdH 5lH (Van 

l ang). llepeBOD,: M ll Xdll JI PYCCKIl X. NQ I I , CTp. 64 

n pOeKTIl pOBaffll e Mff o rOKaHanb JiOrO 06 paT­

HOXOUOBor o npe06pd30 1J <lTeJln I-la 6a3e KOHTpon ­

nepa M A X 17690 KOMnaI-ll111 M dx im lnlegrilted, 

llacTb 1. Bn alll1Ml ip PeHTIOI;' N~ 1] , er p. 74 

Bbl60p OnTI1~l an b Horl erpYI\T)' pbl aBI1,lLi I10 1-J ­

HOfl CII CTeMbl 3JleKr pOllfiTaHII H 1l0CTOnHH oro 

TO(;a. AH aTolllf (1 M ll pOffOB. NQ II , CTp. 82 

Y1H TeJIn eKTyan bHbl e 11 3MepIl Tc:lb Hble n p ll ­

60 PbJ: " y MHbl fl)) n YTb B «VlHD, y CTpHIO 4.0 ". 

BnaUI1\l l1p PeHn oK, EBreHHiillOTeMKI1H. N~ II, 
Clp.86 

P a c uu r p e rr a 6 e30 nd CHOCTI I M v SvMn Ak 

Secur i ty Ext en sion s. T pe60 BaHII H K cpencr uaa 
pd3pa60TKII . Annper: Casionenon. NQ11, CTp. 92 

K OMn OHeHTbI A n alog Devices UJl)1 nocr po ­
el-I IIH Cl lCTeM 3D ToF . Bna W-JMlJp Maxapeuxo. 
NQ11, CTp. 100 

A Han 11 3 6 1103n eKTp lJy eCKOr O II -meua uca 
B xiouuropnnre KmlH WleCKo ro CTH)'Ca II nua­
m OCTII «e 3a6 0n eBaHII ff. K 0 3HMO Ka ppuepo 
(Cos irno C arrier o ) . Il epcson 11 nouon nen n n: 

Bna)l Il Ml1p PeHTIOK. N~ II , CTp. 104 

Annapar uau pcan usauun CI1CT<: :Vlb l o6pa6OT­

Kli BIiD,eO C Il CnOJlb30 BaHIl eM COK . H uxo.n an 
'{ep nnxo n, Il aaen Jl nxou, Ann peu Houu cau . 
Mapun Banycsa, )lMIITPIIJ'1 Kannyu, Bn-recnas 
r yn bBaHcKll ii ,AeHlI c EyTyCO IJ. N~ 11, CTp. 110 

Oc0 6 eHHo CTl I np oexr a p o s an a a aKTIIB ­

HbIX RC-(J)lJJlbTPOB C HYllell bl M cxr euremrevr. 
Bnanasinp Maxapenxo. No 12, CTp. 70 

C rn a)/(II BaIOlL\aH qHlnbTpd Jj i l n 1l30 6pa){(e ­

HUH B CHCTeMe OCTaTO' IHbIX Kl l aCCOB. Hruconau 
ll ep BHKOB, Flanen nHXOB, Hruconaa Haropuou, 

J],MIITp l1l1 Kannyu, Anexcaunp B03HeceHCKHll , 

Il auurr Boraesc x u n , Barrepun OCrp OBCI<J-I ll , 

Bacnmui KpHeUOB. NQ12, er p. 78 

KaK xapaKTep ll cTli KII )la T'IHROB Bl I ua ro r 

Ha Ka' l eCTBO CHCTeM xio n n r o p u n r a COCTOlI ­

JiJtll MeXaI-lIl3M OB. Il trr COn YHK ( Pete So pci k l, 
Ilapa O 'C ann HBaH (Dara O 'Sull iv an ). Ilepeaon: 
Muxaun PYCCKII X. NQ12, crp. 82 

Flpoexr uponanue xnro rokaaa.n. noro 06 pdT­

I-J OXO)lOBOrOnpeoripasonarenn na 6a3e KO HTpOJI­

Jle pa MA X 17690 1'0,\1riamrn Maxim I n tegrated. 

'I acr s 2. Bnanncrup Penr rox. NQ 12, CTp. 88 

Pa 60 Ta C cOBpe Me HHbl MII II CTOYIlJl KaMH 

llIiTaUIIH: n p 0 61leMbi Il peiue uun. Bnd JJll Mllp 

PeUTIOK. NQ12, crp , 97 

2. CAIlP 
Pa3pa6OTKa MO)lCne(1 undi ponux 3J1eMeIH OB 

D ig i tal Sim Code D,nH Altium M ixe d Sirn. 101'111-1 

Jleran. NQ 6, erp. 112 

np llMeHeHl1e cjJ YHl<li l l J'1 pa60TbI C (pafI ll a ­

Mi l npor paMMHofl Cpe)lbI CodeV i si on AV R IlnH 

ynpaBneHUfI BHeWHe.I1 naMnTblO Mi\![C B Prot eus. 

l I aCTb 1. TdTbHHa KOJleCHIIKOBa. NQ 8, erp. 100 

llp lIMeHeHlle <PYHKUU(I pa60Tbi C cjJ aflHa ­

MH n p o rp aMMHo ij Cpellbl C o d eV i si o n AV R 

Jln ll y n pa Bne ff lI H BHeWH efl n aMnTb lO MM C 

B Pro teus. LJ dCTb 2. Ta TbHHa Ko necHII KoBa. No 9, 
cr p. 110 

A cl aJUJ3 pacnpe Ae-~ eH l l j[ reMnepaTyp bI 11 Cl<O­

POCTlI )l BIDKeHI'ln B03D,yw I-Ioro 1l0TOKa B Kopn y ­

ce 3neKTpoHll or o YCTPOi'ICTBil. lhKTb I . T aTbHHa 
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