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dopym «Altium: HaBCTpeyy pocCUUCKOMY NOJIb30BaTeSTH0»

Mbl MTPOLOJIKAEM!

B aToM roay Bcé 6yfieT eliie 60see HacbILLEHHO, ellle SpYe, ellle MHTepecHee!
MpycoeaMHANTECH K HaLeR APYXXHON KOMMaHUM COBPEMEHHBIX aKTUBHbIX MPOEKTUPOBLMKOB!

MexXayHapoaHblii UHHOPMALMOHHO-BbICTABOYHb I
8 OKTﬂﬁpﬂ 2014 LeHTp «MHollpocTpaHcTBO», MockBa

06 Altium 13 nepBbIx ycT

Mankn Jlaingn PobepT Xykcan Inbmap [brokek
(Michael Leidel) (Robert Huxel) (Elmar Dukek)
Buue-npesnaeHT komnaHuu Altium TeXHWYECKNI LUPEKTOP KOMMaHNH [IpeKxTop no NnapTHePCKuUM
Mo cTpaTernyeckomy passuTtuto Altium B 06nacTi ynpaBfeHns AaHHbIMK npofaxam pernoHa EMEA

Bonee noapo6Has MHOoOpMaLMs 0 MepoNpUATUN 1 NporpaMma hopyma — Ha caite www.altium-forum.ru.

PerucTtpauus npoussoutca Ha caiite www.altium-forum.ru u no tenechony +7 (495) 645-8626, no6. 134
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OdwmumanbHbie Bepcuun
)XypHana
pacnpocTpaHATCA
6ecnnatHo n 6e3
perucrpauum TOJIbKO Ha
caute PaguoJloumaH

Mpu no6om ncnonb3oBaHUM MaTepuanos, ony6-
NUKOBaHHbIX B XYpHane, ccbinka Ha Paguollou-
MaH obs3atenbHa. MonHoe UnK YacTMyHOE BOC-
npou3BesieHne Unmu TMpaxupoBaHue kakum Gbl To
HW 6bINo CrocoboM MaTepuanoB HacTosLLero
M3[aHNA AOMYCKaeTcsi TONMbKO C MUCbMEHHOro
pa3peluenus peaakum.

MHeHus aBTOPOB He BCeraa OTpaxatoT TOHKY 3pe-
HUSA peaakumm.

OchopmneHue
6ecnnaTHOM NOAMNUCKMU:

www.rlocman.ru/magazine
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HoBocTtu

lMpoekTop TouchPico npeBpatuT Nto6YI0 CTEHY B CEHCOPHBIN 3KpaH
Zuken BbInyckaeT Habop CPeACTB Pa3paboTKI NeyaTHbIX NAAT HAYanbHOro YpoBHS 3a $999

iC-Haus paspa6oTtana ceepxmanonotpebnstowmit 10-6MTHbIA SHKOAEP Ha OCHOBE
narymka Xonna

Cunoson moaynb IRFHE4250D FastIRFET komnanun International Rectifier nosbicut
KnpA DC/DC npeo6pasosarteneii

HOBbI# KOHTPONNEP NEPBUYHON CTOPOHBLI KOMNaHMK Diodes ynyyLunT XapakTepucTuki
MMMYNbCHBIX CETEBbIX UCTOYHUKOB NUTAHMSA

lMpeo6pasyiite LLUVM B TO4HOE BbIXOLHOE HAaNpshKeHMe 6e3 NynbCaLlmii, 3a8epxKeK 1
BcrnomoratenibHoro M0

lMpouwyai, International Rectifier

Microchip pacwmpuna ceMeincTBo U3MEPUTESTbHbIX YCUNUTENEl C HyNeBbIM Apendiom
HOBbIM BbICOKOTOYHbLIM NPUGOPOM C CAMOKOPPEKTUPYIOLLENCSA apxXUTEKTYPOI

HOBbI1 KOHTPOMNEP MOHMXKatOLLEro npeobpasosarens komnanum Intersil nogHumaet
NNaHKy CTaHAapTOB Ans CUMbHOTO4HbIX YCTPONCTB

MuHMaTIOPHbINA CUMMETPUPYIOLLMIA TPaHCCHOPMATOp YNPOCTUT Pa3paboTKy YCTPOIACTB
Bluetooth Smart

NXP BbInyckaeT 3aKOH4YEHHOE NACCUBHOE PeLLeHne Ans B3auMOAenCTBIS C
3NEKTPOHHbIMI YCTPORCTBAMM Yepe3 6niKHee none

Texas Instruments nHTerpuposana 16-paspsasoiit AL B 04HOS4epHbIE
mukpokoHTponnepsl G2000 Delfino F2837xS

Freescale o6pe3aet npoBoja, BHeAPASA NPOrpaMMupyeMble KOHTPOJIIEPbI
6ecrnpoBOAHOr0 3apsaa

[ummupyembiin gpansep Diodes Incorporated nosbiwaet K[ cBeToanMoHbIx namn

Teledyne LeCroy npeAcTaBnisfieT nopTaTUBHBbIA OcLMANOrpad ¢ Nonocom nponyckaHms
500 Mru v uexoi $5,000

FTDI BbinyckaeT aHeproaddekTusHbIit MocT USB — SPI/IC

Cree NpeAcTaBnseT PeBOOLMNOHHYI 3aMeHy ranoreHHbiM namnam MR16

Ctatbu

BBeneHue B nporpaMmmupyemble AndhepeHLmanbHbIe yeunuTenm

Banana Pi. HoBblIi1 BEK 0JHONMATHbIX KOMMbIOTEPOB

CTOPIA 3NTEKTPOHUKI. 125 net Hasap 6bina ocHoBaHa komnaHus Nintendo
MACTEP-JIOMACTEP. BHyTpu iPhone 6 Plus

Renesas Electronics — uctopus cnusiHnii n nornoteHunia. Masa 3 — NEC. Yactb 2

CTekn ans opraHu3auny 6ecnpoBofHON Nepeaayi AaHHbIX Ha OCHOBE YCTPOIACTB
STM32W108. YacTb 2

MACTEP-JIOMACTEP+/CTOPWA SNEKTPOHUKIA. Mporpammupyembiii Hay4HbIR
Kanbkynatop 1965 roga

Cxembl

YHuBepCanbHblIil 6830NTPOHHBIN U30NMPOBAHHBIV 06PATHOXOA0BO NPeo6pasoBartenb
CTpobupyeMmblii reHepaTop 3anoOMUHAET CBOW NOCNEAHNIA YPOBEHb
[TpocToil NyNbCOKCMMETP AN HOCUMbIX MOHUTOPOB

B perynupyemom UCTOYHIKE BbICOKOrO HaNPshXeHNs UCMNOSb3YeTCs ONTPOH
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Mpoekrop TouchPico npesBpaTuT Nt06YIO CTEHY B CEHCOPHDIM 3KpaH

Lance Ulanoff

B kapMaHHbIX NpoeKkTopax HEeT HNYEro HOBO-
ro, HO XxapaktepHorn ocobeHHocTbio TouchPico,
co3gaHHoro komnaHuen Touchdet, aBnsaetcs
CrMocoOHOCTbL MpeBpaTUTb B MHTEPAKTUBHbIN
3KpaH Ntobyo NOCKYI0 MOBEPXHOCTb.

Hebonbloe ycTponcteo 6enoro uBeTa, yme-
LatoLeecs B pyke, pabortaet ¢ nobbim npunio-
»>xeHnem Android, cosnaBas Ha ntodoi cteHe 80-
aronmoBoe n3obpaxeHne cdopmarta 854 x 480
nukcenewn. Npu ceeToBoM noTtoke 150 nM Npoek-
TOP MOXET OCBETUTb Ntobyto koMmHaTy. K ycTpo-
NCTBY NpunaraeTcsd creymnanbHbIi CTUNYC.

B HecBA3aHHOM C NPOEKTOPOM KOHLLEe MOXO-
XKero Ha aBTOPYYKY CTUyCca HaXoAMUTCS NHppak-
pacHbln KomMmyTaTop. B npoektop BCcTpoeHa
WHpakKpacHasa kamepa, oTcrnexmnsatowas asu-
XeHusa cTunyca nepe akpaHom TouchPico. 310
MO3BOMSIET BaM C MOMOLLbIO KACaHWA N XXeCTOB
B3aMMOOENCTBOBATb C NIOOLIM 3KpaHHLIM 00b-
EeKTOM.

Cnaesa ConoHuubiH

Korga gupektop no mapketuHry TouchJet
CnaBa CoOmnoOHWUBIH 3arpys3usnt nonyrnsipHyo
urpy Fruit Ninja, Ha cTeHe moero oduca oHa
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Mashable

BbIrNsiAena BMofiHe YeTko. 3aTteM, UCNonb3ys
CTMIYC, OHa 3anycTuI Urpy u Havan oTpesarb
NOMTUKMN OT N306paKeHHbIX Ha CTEHe (hpPYKTOB.
Hukaknx 3agepxek He owyLlanocb, OOHAKO
Heyaob6HbIM GbINIO TO, YTO CTOSAThL MPSAMO Nepen
9KpaHOM, He 3aropaxwuBasi usobpaxeHue,
ObI510 HEBO3MOXHO.

Bo3moxHocTn TouchPico gomnkHbl ObITb 3Ha-
KOMbI BCEM, KTO BUAEN B AENCTBUN MHTENNEKTY-
anbHble MHTEPAKTUBHbIE AOCKW, HO €cnn 3Tu
obyyarume yCcTpoMCTBa HyXXOakTca B Cneun-
anbHbIX 9KPaHax U B HAMHOIo 6oree KpynHbIX 1
aoporux npoekropax, To ans TouchPico roant-
Cs NpakTuyeckn nobas matoBasi MOBEPXHOCTb,
a ero oxugaemasi ueHa He npesbicuT $500.
OaHMM 13 NPeMMyLLECTB MHTEPAKTUBHbLIX JOCOK
nepeq TouchPico SBNAETCA TO, YTO UX KOHCTPYK-
LUMa paccyuMTaHa Ha OoveHb KOPOTKYH OMCTaH-
LM NPOEKLUMU, NOSTOMY 3aropoanTb NPOEKTOP
npenogasaTenb NPaKkTUYECKN HE MOXKET.

TouchPico umeet Takke HDMI wn ayavo
nopTbl. Ero BCTpoeHHbIn Wi-Fi MOXET ncnosb3o-
BaTbCA ¢ nporpammon Screencast gns Android.
lMuTaeTca NpoekTop OT CTaHAApPTHOro CETEBOrO
apanTtepa.

KomnaHus Touchdet, c ogHOM CTOPOHbI, OXK-
AaeT, YTo NpoAdaxu npoekTopa HavyHyTCs B
oKTAbpe, HO, B TO e BpeMsi, OHa 3anyctuna
KpayadaHauHrosyto nnatgopmy Indiegogo ans
cbopa cpeacTB Ha opraHU3aumio NPon3BoACTBA.

PapuoJloumaH - centatps 2014
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Zuken BbinycKaeT Habop cpeacTB pa3paboTKu nevaTHbIX NaaT

Hauya/IbHOro YpOBHA 3a $999

MHmyumuseHbIli nakem cpedcme pa3pabomyu 3[eKMPUYECKUX CXeM U feYyamHbiX rnam

CADSTAR Essential y>xe docmyrneH

B pamkax cemenctea npogyktoe CADSTAR
Zuken BbInycTuna Habop CpeacTB HayarbHOro
YPOBHSA A58 pa3paboTku INeKTPUHECKUX CXEM U
neyaTHblx nnat. CADSTAR Essential npeacras-
naetr cobon NOMHbIM NakeT nporpaMmm Ans
CO30aHUNSA ANEKTPUYECKUX CXEM U TPACCUPOBKU
neyaTHbIX nnaTt, NO3BONSAOLLMI KOHCTPYKTOpaMm
N nHxXeHepam, ckayas 1O, n3y4ynTb OCHOBbI U
HayaTb pa3paboTKy HACTONbKO ObICTPO,
HaCKOmMbKO 3TO BO3MOXHO.

B e s

MynbmudokymeHmHbit uHmepgetic CADSTAR
Essential nozeonsem omobpaxamb U cxembl, U
rnedyammHable rnamsi 8 00HOU U Mol e ronb306a-
mernbcKol cpede.

Mpu ueHe $999 CADSTAR Essential npea-
naraet eguHyl cpefy MpOeKTUPOBaHUA C
obwmm rpadumyeckum nonb3oBaTENbCKUM
NMHTepdencom ansa BCcex OCHOBHbIX 3TarnoB pas-
paboTku: co3gaHmsa BUbNMoTek n cxem, Tpaccu-

POBKW NNathbl, NOArOTOBKM K MPOM3BOACTBY. Becb
npouecc pas3paboTknm OT CxeMbl A0 MeYaTHOW
nnatbl nogaepxmsaet 4o 1000 BbIBOAOB B YEThI-
pex crnosx ¢ adekTBHON cTonmocTblo $1 3a
kaxabii BbiBog. LlenHa nokynkm CADSTAR
Essential moxeT ObITb y4TEHa Npu 0GHOBNEHUN
no nwboro npogykta cemenctea CADSTAR,
YTO COXPaHWUT NepBOHaYarbHble NHBECTULNN U
obecneynt HeobXoaMMyH0 MHOTMM KOMMaHUAM
MacwTabnpyemocTb.

«MbI onpegenunun xapaktep notpebHocTen
aKTMBHbIX HOBATOPOB, He pacnonaratLLmx 60orb-
LUMMW CPeACTBaMMU, HO XXenatLLmx Ha4aTb pabo-
Ty Hag CBOMMM MpPOEKTaMK neyaTHbIX nnaT Kak
MOXHO ObICTpee M, N0 BO3MOXHOCTW, C Hau-
MEHbLUMMK 3aTpaTaMmmn. OT0 MOryT ObiTb Menkme
npeanpuHMUMareny, TexXHONorn4yeckme crapra-
MNbl, pa3paboTumKkn 3aKasHbiX NPOAYKTOB, Mpo-
CTble paguoniobutenu, — Bce Te, KTO HaxoauTCs
B HULUE MAKETUPOBaHWUS M OTNaAKW, UNn gaxe
uenble KOMMaHunW, KOTopbiM HeobXoanm NuLLb
6a30Bblil PYHKLMOHAN», — roBOPUT MepyH Jlen-
Haepc (Jeroen Leinders), meHegxep no Mexagy-
HapogHbiM npogaxam CADSTAR. CADSTAR
Essential nonaepxvBaetcst OTMEYEHHBIMW MHO-
rouMcreHHbIMM Harpagamm obyyarowmm mare-
puanamu, 3arpysvB KOTOpble, MOXHO NOMY4UTb
CCbIfIKN Ha BuAaeodannbl, UNACTpUpyoLWne
KntoyeBble 0coOeHHOCTU nakeTa. B HacToswee
Bpemss CADSTAR Essential goctyneH uepes
ceTb nocpeaHnkoB B CeBepHo AMepUKe.

iC-Haus pa3spaboTtana cBepxmanonorpebnaiowmii 10-6utHbIN
9HKOAEp Ha OCHOBe AaTtumKa Xonna

OOHOKpucmarneHbIl MagHUMHbIU 3HKOOEeP C MOKOM riompebrieHus 8 eQUHUUbI MUKpPOaMmiep

PaspaboTtaHHbI komnaHmen iC-Haus ceepx-
ManonoTpednALWMN OAHOKPUCTANBbHbIA 3HKO-
nep iC-TW11 Ha ocHOBe gaTuMKoB Xonna, name-
pstoLWmin yrnosble nepemelleHnsa ¢ 10-6uTHbIM
paspelueHmMeM, npedHasHayeH Afs UCMoNnb30-
BaHWs B annapatype ¢ 6atapenHbiM NUTaHNEM.
Mpwn yacTtoTe BbIGOpKM 10 'L TMNOBOW CpeaHUin

PapuoJloumaH - cexta6ps 2014

| HOBOCTMU | 5


http://www.rlocman.ru/

TOK noTpebneHus npnbopa paseH 3 MKA. B pexu-
Me NOoKOoSA Mexay LMKnamm nuamepeHuns Tok naga-
eT npumepHo o 100 HA. B HopMansHOM pexu-
Me paboTe npu aKTUBUPOBAHHbLIX PUNBETPaXx u
BKITIOYEHHOM aBTOMaTMYEeCKON perynnpoBke
ycuneHus iC-TW11nogoepxmBaetr 4acToTy
BbIGOPKM 4 KLy C MaKcManbHbIM pa3peLleHnem
10 GUT. YNpaensaTb LUMKIaMU U3SMEPEHNSA MOXKHO
nnbo ¢ nomollbto nHTepdgerica SPI, nnbo cur-
Hanamm oT BHELLHEro NCTOYHMKA COObITUIA, MOA-
aBaeMblMW Ha OTAENbHbIA BXOL CUHXPOHWU3a-
uun.

06 n3ameHeHn yrinoBoro NONOXeHUs Npudop
coo0bLaeT MUKPOKOHTPOMMEpY CUrHanom npe-
pbiBaHus. YeTbipexnpoBogHbin nHtepdenc SPI
MOXeT paboTaTb C YHaCTOTON CUHXPOHU3aLUUnN 40
16 MI"u. CTpykTypa cxembl NpepbiBaHUA NO3BO-
nsiet 06beguHATL B NocrnenoBaTerbHble Lenoy-
kv rpynnbel iC-TW11. 310 gaet KoHTponnepy

Yeunutenn ®unbtpel

BO3MOXHOCTb CYMUTbIBaTb MOMNOXEHUS HECKOIb-
KNX 0Cen 0g4HOBPEMEHHO.
Tunu4HbIMK 0BNAcTAMK NPUMEHEHNUST MOTYT
ObITb:
e [InHamnyeckoe Un3MEpPEHNE CKOPOCTU B
9MNEKTPOUHCTPYMEHTAX C aKKYMYIIATOPHbIM
nuTaHnem

oynpaBneHme asuratenamMmm n nosioxxeHnem
MCNONMHUTENbHbIX OPraHOB B pO6OTOTeXHI/IKe

e becnpoBogHoe onpegerneHne nosuuMm B
CoCTaBe YCTPOWCTB, NMTAeMbIX «COBpPaHHON
3Hepruemny

e YnpaBreHne cepBoMOTOpaMu U LUAroBbIMU
asuratensamm

e [1IpocTon 10-pa3psaHbln SHKoAEep C aganTue-
HbIM NoTpebneHnem Toka

e LInchbpoBble perynaTopbl BbICOKOro paspeLue-
HUS

e LIndbpoBble NOTEHLMOMETPLI C PYYHON pery-
NMPOBKOM

e Pyykn ynpaBneHusi, npuHUMn paboTbl KOTO-
PblX OCHOBaH Ha OLIEHKe HamnpsKeHHOCTM
MarHMTHOro nons

iC-TW11 pabotaeT B paclUMpEHHOM Mpo-
MbILLIIEHHOM Auana3oHe Temnepatyp oT —40 °C
0o +125 °C npu HanpsiKeHUn UCTOYHUKA NuTa-
Hna 3.3 B £10%. Kopnyc QFN16 pasmepom 4 x
4 MM, B KOTOPOM BbIMyCKaeTCs AaTyuK, 3aHnma-
eT Ha nnarte COBCEM HEMHOrO MecTa.
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Cunosou moaynb IRFHE4250D FastIRFET komnaHum
International Rectifier nosbicut KMA DC/DC npeobpasosarteneit

KomnaHus International Rectifier o6basuna o
pacliMpeHun cemenctsa CUNoBbIX MOAYNen,
npeactaBuB MOLUHbLIA caBoeHHbIn MOSFET
IRFHE4250D FastIRFET ¢ yMeHbLUEHHbIMMU
bonee 4em Ha 5% noTepsiMM MOLLHOCTU MpU
Harpyske 25 A, No CpaBHEHUIO C NyyYlIUMKN B
CBOEM Kriacce curnosbiMM Mogynsamu. Makcu-
ManbHoe paboyee HanpsKeHue MUKPOCXEMbI
coctaensdet 25 B, HO, B nepByto odepeab, OHa
HaueneHa Ha MCMNONb30BaHUM B MOHMXAOLLMX
npeobpasoBaTtensax NOCTOAHHOMO TOKa C BXOA-
HbIM HanpsbkeHnem 12 B ans TenekoMMmyHuKa-
LUMOHHOIO U ceTeBoro obopygoBaHus, cepse-
poB, rpaduyecknx aganTepoB, HACTOSbHbIX
KOMMbIOTEPOB, YrbTPabyKoB U HOYTOYKOB.

Power Block

OcobenHocTamn |IRFHE4250D sasnsatoTcs
narotaenneaemble IR KpeMHMEBbIE MMACTUHbI
nocnegHero MNOKOMEHUs, HU3KONPOMUIbHbIN
kopnyc PQFN 6 x 6 MM C TENNOOTBOASLLEN MF0-
Lagkon Ha BEPXHEW CTOpPOHE, yAoOHbIN Onis
MOHTaXa Ha obpaTHOM CTOpOHe nnatbl, npe-
KpacHble TEensnoBble XapakKTEPUCTUKK, HU3KOE
COMPOTMBIIEHNE OTKPbITOrO KaHana M Marbii
3apsag 3aTtBopa. 9T NpenMyLLLeCTBa NO3BONSAIOT

NoNyyYnTb NYYLWYH MAOTHOCTb MOLLHOCTU U
©onee HM3Kne NoTePU NEPEKINIOYEHMSI NPU OOHO-
BPEMEHHOM CHWXEHUN pasMepoB MevaTHON
nnatbl U NoBbIlWeHnn obuero KM cuctemsl.

Kak n Bce cunoBble mogynu koMmnaHuu IR,
IRFHE4250D coBmecTuM ¢ ntobbIM KOHTpOne-
poM unn gpamBepoM, 4yTo obecneumBaeTt rmbd-
KOCTb MpPU KOHCTPYMPOBAHUU, N, HECMOTPA Ha
HebomnbluMe pa3Mepbl Kopnyca, MNO3BOMSET
cosgaBaTb elle 6onee CUNbHOTOYHbIE, adhdhek-
TUBHbIE W BbICOKOYACTOTHbIE YCTPOMCTBA.
HoBbIi npnbop paclumpsaeT acCopTUMEHT CUIO-
BbIX moaynen IR, BbinyckaembiX B Koprnycax
PQFN c pasamepamu 6 x 6 MMm.

IRFHE4250D, paccunTaHHbIN Ha 3KcnsyaTa-
UM B MPOMBILLSIEHHOM AuanasoHe Temnepa-
Typ, @ Mo CTEMNEHM BMNaroyCToON4YMBOCTM COOTBE-
TCTBYOLWMI YpoBHIO MSL2, BbinyckaeTcs B Kop-
nyce PQFN 6 x 6 Mm Cc TennooTeBosLLen nro-
Lagkon Ha BepxXHEn CTOpOHe, YAOBMETBOPSIO-
weM npeanucaHnam anpektnebl RoHS.

TexHu4eckue XapaKTepucTuku

Tok Rps(on) Qe
Mpubo Kopnyc | Harpy3ku Makc. T™]nN.
PUBOP Py 83') @45B |@4.5B
PQFN 3.2/4.1 Om 13
JiFla 22200 6x6 MM e 1.35/1.0 Om 35
JlocTynHOCTL M LieHa

LleHbl IRFHE4250D HauuHatoTes ot $1.44 3a
3K3eMnnsap npu 3akase naptmm OT 1 TbIC. WT.
Mpnbopbl OTrpyxatTca CO cknaga cpasy no
noaTeepxaeHUn 3akasa. LleHbl MoryT uame-
HATbCA.

HoBblii KOHTpOANep nepBUUHOI CTOPOHbI KoOMnaHuu Diodes
VIYYLUIUT XapaKTePUCTUKU MMIMYIbCHbIX CeTEBbIX UCTOUHUKOB

nMATaHUA

Diodes Incorporated npeacrtaBuna Mmnkpoc-
xemy AP3988 — HOBbIN aBTOHOMHbIN KOMMYTa-
LMOHHbIA KOHTPOSSIEp MNEPBUYHOM CTOPOHbI,
pa3paboTaHHbI 51 TOro, YTOObl CHU3UTL LIEHY
N yNy4dLNTb XapaKTePUCTUKN UMMYbCHbIX ceTe-
BbIX UICTOYHMKOB NUTAHNA 3apsaHbIX YCTPONCTB,

PapuoJloumaH - cexta6ps 2014

apgantepoB ADSL u ObITOBbIX NpuBOpPOB.
BbinonHas Bce yHKUMU ynpaBneHnsa Ha nep-
BWUYHOWN CTOPOHE, YCTPOMUCTBO AENaeT HEHYXKHbI-
MW ONTOU30MATOPbLl U CXeMbl YNpaBreHns Ha
BTOPMYHON CTOPOHE, YTO MO3BOMSET CyLlec-
TBEHHO COKPaTUTb KONMYECTBO TpebyeMbIX KOM-
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MOHEHTOB, 3aHMMaemoe Ha nevyaTHou nnaTe
MECTO U CTOMMOCTb KOHEYHOrO nsaenus. Ynpas-
neHne rno nepBMYHOW CTOPOHE MNP MOBbILLEH-
HOM YacToTe nepeknoyeHus yeenuymsaet KMo
N, COOTBETCTBEHHO, CHMXas TennosblaeneHue,
NoBbILWAET HadeXHOCTb ycTponctea. Mukpoc-
Xema oTnmnyaeTcsi yCoBepLLUEHCTBOBAHHOM 3aLLu-
TOW OT NOBbLILLIEHHOTO BXOOHOIO HaMNpsXeHUs U
KOPOTKOTrO 3aMblKaHWUSA Harpysku, a Takxe ynyu-
LUEHHBbIMW XapaKTepUCTUKaMMN 3reKTPOMarHuT-

HOW COBMECTUMOCTW, AOCTUrHYTbIMK Bnarogaps
BBEAEHWIO AU3epuHra.

Ons perynupoBaHusi BbIXOOHOrO Hanpske-
Hns B AP3988 wncnonb3yeTcss KyCO4YHO-
NUHEeNHaa 4YacTOTHO-UMMYSbCHas MOLyNAUUS,
NoCpeacTBOM KOTOPOW aHarioroBble YPOBHMU
npeacTaBnNATCA MMMNyNbcaMn (OUKCUPOBAHHON
OINUTENBHOCTU C NepeMeHHON YacTOTOW NOBTO-
peHus. B npubop BCTPOEHbI TPaH3UCTOPbI C
AONYCTUMbIM  KONIITIEKTOPHbLIM  HanNpsiXeHnem
700 B, a TMnNoBOe 3HadeHWMEe MYCKOBOro TOKa
coctaBndet Bcero 0.2 MkA.

B npubop vHTerpvpoBaHa uenb KOMMeHca-
LUK NaeHns HanpsXXeHNst Ha BbIXOAHbIX MPOBO-
Aax v perynupyemas cxema KoMmneHcauum nage-
HUS CETEeBOro HanpshkeHWs Ha noaBoasALmX
npoBoaax.

PaspaboTaHHble Ans ICNonNb30BaHWSA B ceTe-
BbIX aganTtepax MoLWHOCTbI0 5.5 BT, KOHTponne-
pbl AP3988 Bbinyckatotcs B kopnycax SO-7.

Mpeobpasyite LLUMM B TOUHOe BbiXogHOe HanpAXeHue 6e3
nyAbcauuiu, 3agepreK u scnomorarenbHoro NO

Linear Technology npegcrasuna yeTbipexka-
HamnbHY MUKpoOCcxemy, npeobpasyrollyto 12-,
10- unu 8-6utHble curHansl LUAM B BbixoaHoe
HanpsbkeHne LA, cTabunbHOCTbL KOTOPOro
onpeaensieTcs UICTOYHUKOM OMOPHOIO Hanpsixe-
HUS C TemnepaTtypHbiM KoadduumeHtom 10
ppm/°C. Mukpocxembl LTC2645 meHee yem 3a 8
MKC C 12-6MTHOM TOYHOCTbIO NpeobpasyoT BXOA-
Hon curHan WWM ctabunbHoe Bydepunsoan-
HOe HanpshkeHue, He MMetlolee nynbcauun mn
3agepxek, 06bI4HO NPUCYLLMX CXeMaM C aHano-
rosbiMn counstpamn. LTC2645 npegoctasnser
npocToe pelleHve And TOYHOW YCTaHOBKU W
HACTPOVKN YeTbIpeX YPOBHEWN HanpsXeHus, He
Tpebyiollee HanuMcaHUs HU OOHOW CTPOYKM
koga. Bbinyckaemas B Hebonbwom 16-
BbIBOOHOM kopnyce MSOP, mukpocxema unge-
anbHO NoAovaeT AN CXeM CMelleHusl, Kanub-
POBKMW, YCTAHOBKW YPOBHEW, perynmpoBKM
NCTOYHWKOB NUTAHWS, a Takke ANns OnTon3onu-
POBaHHbIX YCTPOWCTB Nepeaaydv AaHHbIX B TAKUX
NPUNOXeHUAX, Kak MPOMbILLNIEeHHas aBToMaTtu-
Ka, ynpasreHue npoueccamMmu no TOKOBOW neTne
4-20 MA, nameputensHble NpUbopbl, TECTOBOE
obopygoBaHue n ontudeckme moagynu. lNMpegna-
raeTcs TaKke AByXKaHarbHasi BEpCUsi MUKPOC-
XeMmbl, nonyymslwas obosHavyeHne LTC2644, n
noctynHas B 12-BbiBogHOM koprnyce MSOP.
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LTC2645 namepset nepmog n AnUTENbHOCTb
UMMynbcoB BxogHoro curHana WM n obHoe-
nsaet nHgopmaumto LA no nepegHemy dpoH-
Ty Kaxgoro wumnynbca. Yactota BXOOHbIX
UMMYNbCOB MOXET NexaTb B AMana3oHe anana-
30He o1 30 'y go 100 kMu. BblBOA MUKPOCXEMbI
IDLSEL nosBonsieT nepeBecty BbIXO4bl B nac-
CUBHOE COCTOSIHME MPU HYNIEBOM UMN BbICOKOM
YPOBHE cuUrHana, B pexum OXXnaaHus ¢ BbICOKO-
MMnegaHCHbIM COCTOSIHUEM BbIXOAOB, WNU
COXpaHATb npegblaylliee COCTosAHWMe, He3aBu-
cumo oT cocTosiHus Bxogos WM. 310t ynob-
HbI peXxum uMeeT MpeumMyllecTBa nepen
NCMOorb30BaHNEM aHaIOroBbIX PUILTPOB, KOTO-
pble TPeOyT NOCTOSAHHON reHepaLmm UMMysb-
coB WM. Kaxgbin rail-to-rail Beixog LLAI cno-
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cobeH oTaaBaTh TOK 40 5 MA Npu Hanps>keHun
nutanusa 3 B, unu 10 MA npu HanpskeHun 5 B,
obecneunBas nonHoMacLTabHbIN BbIXO4, paB-
HbI 6o 2.5 B npn ncnonb3oBaHnmn BHYTPEH-
Hero MCTOYHMKa OMOPHOrO HaMpPsSPKEHUSI C TEM-
nepaTtypHbiM KoadppuuymeHtom 10 ppm/°C,
NGO OMOPHOMY HaMNPSHKEHMIO NPW UCMONb30Ba-
HUW BHELLIHETO NCTOYHMKA.

LTC2645 paboTtaeT OT OOHOIO MCTOYMHMKA
NUTaHus ¢ HanpsixeHnem ot 2.7 B 0o 5.5 B. dna-
nasoH HanpsbkeHun Ha Bxogax LUIMM —oT1 1.71 B
0o 5.5 B. Mukpocxema notpebnset Bcero 4 MA
npu HanpskeHnn Nntaxdus 3 B, a B pexnme oxu-
OaHUs ¢ BbICOKOUMME4aHCHbIMU BbIXOA4aMU TOK
notpebneHnsi ctTaHoBUTCSA MeHee 1 MKA.

LTC2645 npegnaratotca B 12-, 10- unun 8-
OUTHbIX Bepcusx B BapwaHTax Ans paboTbl B
KOMMEpPYECKOM, MNPOMbILLUIEHHOM U aBTOMO-
6unbHom (o1 —40 °C go +125 °C) gnanasoHax
Temnepartyp. LleHbl 3a akzemnnsap LTC2645-12
npu 3akase 1000 wT. HaunHatotes ot $3.95. Oue-
HoyHasa nnata DC2197A ana cemencTsa
LTC2645 nopnepxunBaetca NnporpamMmmMHON CUC-
Temon paspaboTtku Linduino. Bo3amoxHo Takke
NCMNonb3oBaHNE AOEMOHCTPALNOHHOM NnaThl
DC2026.

Mpouwaia, International Rectifier

CB0o/1Ka OCHOBHbIX XapakTepucTuk LTC2645

¢ [lpeobpasoBaHme nvnynscos LM B nocto-
SAHHOE HanpsbkeHue, BbiNonHsaemoe 6e3
3alepxek;

¢ YcTaHOBKa U 06HOBEHNE BbIXOQHOMO Hanps-
XeHnd 3a 8 MKC;

e [lnanasoH yactot LUMM o1 100 k', 40 30 I

e VIHTerpanbHas HenuHenHocTb He 6Gonee

12.5 LSB, guddepeHumnansHasa — He 6onee
11 LSB;

e [apaHTMpoBaHHas MOHOTOHHOCTb;

© BHYTPEHHUA UNN BHELUHWUIA UCTOYHUK OMOp-

HOro Harpsa>xeHu4, BbI6VIpaeMbII7I c nomMmoulbro
cneunanbHOro BbiBOAa MMKPOCXEMbI,

e [InanasoH HanpsikeHnn NntaHus ot 2.7 B oo
5.5B;

e [lnanasoH HanpsbhkeHun Bxogos LM ot
1.71Bpno5.5B;

e Hnskoe notpebneHne Toka: 4 MA npu Hanpsi-
XeHuun nutanus 3 B, meHee 1 MKA B pexunme
OXWAAHNS;

¢ [lInanasoH pabounx temnepatyp oT—40 °C oo
125°C;

e MuHunaTiopHbI 16-BbiBOAHOM KOoprnyc MSOP
pasmepomM4.9 x 4 mm.

BakaH4yuesaemcs 67-nemHsiss ucmopusi 0OHO20 U3 caMblX cmapbix 8 MUpe ripoudeodumerned arek-

MPOHHbLIX KOMITOHEHIMO8

Infineon Technologies AG wu International
Rectifier Corporation 06baBunun o nognucaHunm
OKOHYaTEeSIbHOro CorfalleHunsl, CorfnacHo KoTo-
pomy Infineon npuobpetaet International
Rectifier, Bbikynue no ueHe 40 gonnapoB 3a
LUTYKY MOSHbIV NAKeT ee akuui, obLiasa oLeHou-
Has CTOMMOCTb KOTOPOIo COCTaBMASAET NPUMEPHO
3 mnpa. ponnapoe CLUA. Coenka ob6beguHuT
ABe MonynpoBOAHNKOBbIE KOMMAHUK, 3aHNMato-
LiMe nuampyoLme No3numMm Ha pbiHKE CUIOBbIX
kKoMnoHeHToB. [Npnobpeta International Recti-
fier, Infineon cmoxeT ewle Gonblue pacwmpuTb
acCopTMMEHT npeanaraeMon notpeburensam
WHHOBALMOHHOM npoaykumn n ycnyr. Infineon
TaKke MONyYnUT 3HAYMTENbHbIA BbIMIMPLIW OT
pocTa 06bEMOB NPOM3BOACTBA U pacLUMPEHUs
KnuneHTckom 6asbl.

HokTtop PawnHxapg lNnocc (Reinhard Ploss),
ucnonHuTensbHel gupekTtop Infineon Techno-
logies, rooput: «[lMpnobpetreHne kKomMnaHum

PapuoJloumaH - cexta6ps 2014

Cinfineon | TR

International Rectifier oTkpbiBaeT ansa Hac yHu-
KanbHble BO3MOXHOCTU. C nx rmy6oKMM 3HaHK-
€M KOHKPETHbIX NOTPEeBHOCTEN KITMEHTOB 1 MOHK-
MaHueM cneumdukn UxX NPUOXEHUN, coTpya-
HukM International Rectifier BHecyT Bknag B cTpa-
Ternyeckoe passutue komnaHuum Infineon, ot
OCMbICINEHWSA NpeaMeTa 40 NOHUMaHWUS cucTe-
Mbl U CUCTEMHbIX pelleHnin. CoyeTaHne npoayk-
umu Infineon u International Rectifier, nx texHo-
NOrnM4yeCcKoro u MHHOBALMOHHOTO OMbITa, a TakKe
ob6begnHeHne UCTPUOBLIOTOPCKNX CETEN NMEET
OrPOMHbIN NOTEHLMAN».

Mo cnoBam Onera XankvHa, npesvaeHTa n
ncnonHuTenbHoro aupektopa International
Rectifier, «3Ta cgenka cynut akumMoHepam
International Rectifier 3HaunTenbHyto BbIrogy u
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OTKPbIBAET HOBbIE CTpaTErMyeckne BO3MOXKHOC-
TW, KaKk AN KNWEeHTOB KOMMaHWKU, Tak 1 Ans ee
cotpygHukoB. C o6beanHeHneM AByX B3avMO-
OOMOMHSALWMX UIPOKOB B 00nactu CuroBown
anekTpoHukK, International Rectifier nonyunt
AOCTYN K NpoAyKTam, TEXHOMOrMAM 1 NpOn3BO-
ACTBEHHbIM MOLLHOCTAM Infineon, B pesynbrate
yero, 6e3 COMHEHMs, BbIUIPaEeT OT NpUobLLEeHNs
K BbICOKMM CTaHaapTam BeeHusi busHeca u pac-
LUMPEHMSI HAYYHO-MUCCrenoBaTeNbCKOM 6asbly.

Cpoenka 6bina ogobpeHa CoBETOM OUPEKTO-
poB International Rectifier n HabniogatenbHbim
coBeToM Infineon. Cpok 3aKpbITUs COENKN 3aBU-
CUT OT 0406pPEHNs PErynmpyoLLmnX OpraHoB pas-
NINYHBIX KOPUCAMKLMI, a TaKkKe OT YTBEPXKOEHMUS
akumoHepamu International Rectifier. Oxunaoaet-
Csl, YTO B Crlydae ogobpeHnss COOTBETCTBYHOLLIN-
MU MHCTaHUMSIMU 3aBepLUEeHNE COENKN Mpou-
3ompaet B koHue 2014 unu B Havane 2015 kanex-
JapHororoga.

Microchip pacwumpuna cemeiicTtBo U3SMepUTENbHbIX ycuauteneun
C Hy/1eBbiM Aapeitipom HOBbIM BbICOKOTOUHbIM Npubopom ¢
CAaMOKOPPEKTUPYIOLLLEMACA apXUTEKTYpPOM

Ycunumens MCP6N16 ¢ ynbmpaHU3KuM HarpsikeHUeM cMeuweHusi, MarsbiM Opelighom, rnpesoc-
XOOHbIM r100aeneHueM CUH@a3sHbIX cugHano8 u nynbcayul numaHus U HyneebiMu ¢briuKKep-
wymamu pacuwiupsiem cemelticmeo npubopos ¢ HyrneebiM dpelichom

Microchip Technology o6bsiBuna o pacluvpe-
HUW CeMencTBa M3MeEPUTENbHbIX ycunurtenen
HoBbIM nNpnbopom MCP6BN16 ¢ HyneBbIM gpen-
dom. ApxuTekTypa C aBTOKOppeKuuen pagu-
KarnbHO yrydllaeT XapakTepUCTUKM YCUNUTENS
Nno MNOCTOSHHOMY TOKY, obecneuymBas ynbTpa
HU3KME 3HAYEeHNS HaNPSXKEHNSI CMELLLEHMS 1 ero
TemnepaTypHoro gperda, NpeBocxogHoe nog-
aBrneHve CUHMAa3HoOro curHana u nynbcauun
NUTaHUS, a Takke, ycTpaHsaa HebnaronpuaTHble
adppekTbl, nopoxaaemble GUKKEP LWyMamMu
(1/f). B pesynbrate BbiCOKasi TOMHOCTb YCUIUTE-
NS HE CHMXKAETCS HWU C TeYEHNEM BPEMEHWN, HU
npuv N3MEeHEeHUN TemnepaTtypsbl.

Zero-Drift Instrumentation Amplifier

- —— i

N3roToBNEHHbIN MO TEXHONMOMMU MarioMOLL-
Hbix KMOI cxem, ycunutenb noTpebnsaeT o4eHb
HebonbLLOM TOK, 06ecnevmBas Npm 3TOM NOOCy
yactoT 500 k4. JonOnHUTENbHYD 3KOHOMUIO
MOLLIHOCTM NOMY4nTb, UCMONb3Ys CneunanbHbIn

10 HOBOCTU

BbIBOA 414 annapaTHOro oTKIoYeHus. Huskui
TOK NOTPeOneHmsa n Hanuune pexnma oTkYe-
HUS, He BNUASA Ha ObICTpogencTBne U gpyrue
XapaKTePUCTUKM Nprubopa, cokpaLlatoT NoTpeo-
NeHue ToKa, yBENUUMBALOT BpeMsi paboTbl 6aTa-
peun 1 CHWxarT camopasorpesB cxembl. Kpome
TOro, BO3MOXXHOCTb 3KCMyaTauun ycunutenen
npu HanpskeHun nutaHna 1.8 B nossonset nm
paboTtaTb oT ABYyX 1.5-BONbLTOBLIX HaTapen 4o nx
rny6okoro paspsga, a rail-to-rail Bxogbl 1 BbIX0-
Obl — UCnonb3oBaTb BECb AManasoH NUTaHWUs
Aaxe nNpu NOHMKEHHOM HanpsXKeHUK.
NameputenbHble yeunutenu MCP6N16 Han-
AyT NPMMEHEHNEe B NPUNOXeHUsaX, Tpedyowmx
COYETaHMs BbICOKON TOYHOCTU, Marnown notpeb-

Vbp

1

MCP6N16

Vout

VREerF

Yeunumens mMocma YumcmoHa Ha MUKpocxeme
MCP6N16
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nseMon MOLLHOCTM 1 paboTocnocobHOCTU Npu
HU3KNX HanpsbkeHnax nuTanua. [pumepamm
TaKuUX NPUIIOXKEHUI MOTYT CNYXUTb UHTEPdEN-
Cbl 4aT4YMKOB, CXeMbl NpeobpaszoBaHMs CUTHa-
OB, HaCTOfbHbIE U MOPTATUBHbBIE U3MEPUTESb-
Hble NPUBOpbI, a Takke YCTPOMCTBA 4115 PbIHKOB
MeauumHckoro obopyaoBaHua, noTtpebuTe-
NbCKON TEXHUKN Y NPOMBbILLITEHHbBIX CUCTEM.

LleHa  JOCTYNHOCTL

Yceunutenu ¢ Hynesbim gperidoom MCP6N16
nocrtaensaTcAa B 8-BbIBOAHbIX kopnycax MSOP
unu DFN 3x3 mMM. [JOCTynHbl Kak eauvHUYHble
o6pasupl, Tak U NPOMBILLNIEHHbIE NapTuK. Hesa-
BMCMMO OT TUMa Kopnyca, yecunutenv npoaatoT-
csino ueHe $1.52 3a WTyKy Npu pa3mepe napTum
He meHee 5000 npnbopos.

HoBbl# KOHTPOAZEp NOHMXKaloWero npeobpasosarens
KomnaHum Intersil nogHUMaeT nnaHKy cTaHAApPTOB ANA

CUNIbHOTOYHDbIX YCTpOﬁCTB

KoHmponnep ISL78268 ¢ exodHbIM HanpsixxeHUem 0o 55 B obecrieyusaem o4yeHb 8bicokuli K4
rpeobpas3osaHusi 8 IPOMbIUWIIEHHOM U a8momoburibHoM obopydoeaHuu

Intersil Corporation aHoHcKMpoOBana KOHTPOI-
nep CUHXPOHHOIO NOHMXatoLwero npeobpasoBa-
Tens C UHTErpupoBaHHbIMU 3-aMnepHbIMU Apain-
BEpaMu BEPXHEro M HWXHero nneya. Bonro-
LeHHoe B MukpocxeMe ISL78268 camoe yHu-
BepcanbHOE Ha CErogHAWHUA OeHb pelueHue
obecneunBaeT Bbicokmii KL npeobpasoBaHus
B LUMPOKOM Auana3oHe TOKOB Harpysku ot 5 Ao
25 A, 4TO NO3BONSIET UCMOSb30BaTb €€ BO MHO-
KecTBe aBTOMOOWIMBbHBLIX M MPOMbILINEHHbIX
NPUMAOXEHUA C BXOOHbIMU HanpskeHnamm 12,
24 unn 48 BonebT.

“Highly Efficient Buck Controller

_.uJJ,u.rJ New Levels of Fle)ublllty for High
Currentbesigns

intersij|

ISL78268

Mpn co3gaHMM CUNbHOTOYHbBIX MPUMOXKEHNI
paspaboTymkam 4acTo npuxoguTtcs 6anaHcmMpo-
BaTb Mexay addeKkTMBHOCTLI0 npeobpasosa-
HWUS 1 TpeboBaHMAMM K pa3mepam YCTPOMCTBA U
YPOBHIO LUYMOB. OTO BbIHY>XAaeT MATUN Ha KOM-
NPOMMCCLI B BONpocax Bblibopa KOMMOHEHTOB,
4YacTOTbl NEPEKITIOYEHNS U MYyNbCaLUi BbIXOAHO-
ro HanpsKeHus, n Hepeako TpebyeT aganTauum
CUMOBOr0 Kackaga K KOHKPETHOW BenuynHe
Harpy3kun. Paspabotumkn ISL78268 cTpemu-
nUCb caenatb ero HacTofbKo MMOKMM, YTOObI
ncnonb3oBaHne npubopa He 3aBuceno or
OanaHca onTMMM3auun.
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KoHTponnep ISL78268 nosBonsieT o4eHb
NpocTo peanu3oBaTb NpeobpasoBaHue Hanps-
XeHus nepBUYHbIX WKH 12, 24 nnn 48 B Bo BTO-
pu4yHoe HanpsxeHnune 3.3, 5.0 nnn 12 B. MNpubop
COOEPXKUT MOJSTHBIA CUHXPOHHBLIA KOHTPOSNep
WM ¢ ynpaBneHvem no MUKOBOMY TOKY U
OTOEeNbHbIA  KOHTYP cTabunusaumum ToKa, a
Takke gpansepbl MOl TpaH3UCTOPOB BEPXHETO
W HWXKHETO nneva ¢ aganTUBHbIM ynpasneHnem
MepTBbIM BpeMeHeM. Bbicokoe BXogHOe Hanpsi-
XeHune 55 B ngeanbHo cornacyetcs ¢ TpeboBa-
HUAMM aBTOMOBUITbHBIX MPUNOXEHUI, BKIOYas
nogaepxky cneumdukaumm Kak TpaanunoHHbIX
12-BONbLTOBLIX CUCTEM, Tak M HoBOW 48-
BOJIbTOBOW CUCTEMbI MUTAHWUSA, MPUHUMAEMOM
€BpONenckuMn npoussoguTensamMmm obopygoea-
Hus. bnarogapsa MHTerpupoBaHHOMY 3-amnep-
HOMY OpanBepy, KoHTponnep ISL78268 moxet
ObICTpO nepekntovaTtb Kak ManomouHsle MOI
TpaH3UCTOpbl, Tak W rpynnbl COEANHEHHbIX
napannensHo MmowHbix MOSFET, Bcerga noa-
aepxunBaa MepTBOoe BpeMS Ha MUHUManbHOM
YPOBHE, YTOObI CHU3UTbL NOTEPU MEPEKITHOHEHNS,
nosbicuTb Kl 1 cokpaTuTb TennoBblgeneHme.
lMepeyncneHHble OCOBEHHOCTM MO3BONAT
MCnonb30BaTh NOHMXaKLWMIA NpeobpasoBaTtenb
B LUMPOKOM AnanasoHe Harpysok, YTo ynpocTuT
npouecc pas3paboTkMm M YCKOPUT BbIXO4 Ha
PbIHOK KOHEYHOIO MPOAYKTA.

OcoGeHHOCTH U TEXHUYECKue XapaKTepucTUKu
KOHTpOJiepa
eCnocobeH oToaBaTb B Harpysky TOKU

5...25 A, a B AByx(asHon KoHdurypaumm c
nepepacnpegeneHnem toka—a0 50 A
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e BxogHoe HanpsikeHne 0o 55 B (abcontoTHoe
MakcumarnbHoe 3HadeHue 60 B)

e VIHTerpmpoBaHHble 3-amnepHbii MOIlM-gpan-
Bep n koHTponnep WM ana nouuknosoro
OrpaHuyeHnsi Toka

e ObecneunBaeT orpaHMYeHne cpeqHero Toka
ANs NpopaJieHns pecypca akKyMynsiTopoB
npyv MCNOMb30BaHWM B CXeMax 3apsgHbIX
YCTPOWCTB U 3awwmuTbl OT BbIOPOCOB TOKa B
CXeMax C MOHMCTopaMm

e AlanTMBHOE ynpaBreHve MepTBbIM Bpeme-
HeM A4S 3aLUTbl OT CKBO3HbIX TOKOB U MUHU-
MM3aLMM NoTepb NPOBOAMMOCTU BO BHYTPEH-
HeM Juode He3aBWCMMO OT MapamMeTpoB
ncnonb3yemblx MolHbix MOI TpaHaucTto-
poB

e [lepekntoueHne Mexay pexmMmom amMynsaumm
AMOAA U NYNbCUPYIOLLIMM PEXMMOM

eYacToTa nepekntoyeHuns, perynupyemas B
ananasoHe ot 50kl go 1.1 My,

e ToK, NOTPebnNsAemMbIn B peXXnme OTKITHYEHUS,
He npeBbIlWaeT 1 MKA

e CooTBeTCTBYET TpeboBaHMAM cTaHaapTa
AEC-Q100

ISL7826BEVAL1Z
REV. B

OmnadoyHbiliHabop ISL78268EVAL1Z.

JlocTynHoCTb

ISL78268 yxe BbinyckatoTcs cepuinHo. LieHbl
ana naptuin n3 1000 Mukpocxem Ha4yMHaKTCS OT
$2.45 3a wyky. Mpubopkl NnoctasnsawTca B 24-
BbIBOOHbIX kopnycax QFN pasamepom 4 x 4 mm.
Ona nogaepxkn ISL78268 paspabortaH oTna-
OouHbIn Habop ISL78268EVAL1Z, koTopbliii
MOXHO nprobpecTu 3a $83.33.

MUHMATIOPHbIA CMMMETPUPYIOWKK TPAaHCPOPMATOP YNPOCTUT
pa3pabotKy ycrpoiicts Bluetooth Smart

KoHCTpyKTOpbI, co3gatoLLme ycTpo-
nctea Bluetooth Smart, cmoryT 3aBep-
WNTb CBOW MpoekTbl ObicTpee, cae-
natb WX XapakKTEpUCTMKM nydwe, a
pasMepbl MeHbLUe, BOCMNOfb30BaB-
LUMCb HOBbIM MHTErpanbHbIM CUMMET-
pupyowmnm TpaHcghopmatopom BALF-NRG-
01D3, paspaboTaHHbIM komnaHuen STMicro-
electronics (ST).

Mukpocxema BALF-NRG-01D3, co3gaHHas
Kak OomMorHeHne K npoueccopy 6ecnpoBogHON
cesa3n BlueNRG, BbinyweHHomy ST paHee,
coaepXuT B cebe Bce aneMeHTbl, Heobxoanumblie
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ANs CXeMbl BHeLLHen 6anaHCcnpoBKY 1
COrnacoBaHusi, rapaHTUpyst BbICOKWUNA
YpOBEHb MNapaMeTpoB, ONTMMMU3ALMSA
KOTOpbIX OObIMHO TpebyeT 3HaunTenb-
HbIX HaBblkoB B obnacTtu BY cxemoTex-
HUKKN. Ee BxogHOM mMmnegaHc cornaco-
BaH ¢ yctponcteoMm BlueNRG ans makcumumsa-
LM YYBCTBUTENBHOCTU N BbIXOAHOW MOLLHOCTU
npu KayecTee hunsTpaLum rapMoHuK, oTBeYato-
wemMm TpeboBaHMSIM OTpacneBbIX CTaHOAPTOB.
BALF-NRG-01D3 3ameHder oo 15 BHeLlHUX
3N1EMEHTOB NMOBEPXHOCTHOIO MOHTaXa U 3aHu-
MaeT Ha 75% MeHbLue MecTa, YeM AUCKPETHbIE
byHKLUMOHanbHbIE aHarnoru.

BALF-NRG-01D3 aBnsetcsa cambliM nocnep-
HUM npegcraBsuTenem Boinyckaemoro ST ceme-
MNCTBa NaCCUMBHbIX WHTErpasnbHbIX YCTPOWCTB
(Integrated Passive Device — IPD), npegHa3sHa-
YEHHOro ANsl BXOAHbIX Liener pagno4acTtoTHbIX
Y3MOB TaKuUX MPUIMOXEHUR, Kak MOOMUMbHbIE
YCTPONCTBA, HOCMMAas 3NEKTPOHUKA N KOHEYHbIE
Toukn NHTepHeTa Bellen. PaspabortaHHas ST
TexHonorna npoussoactea |IPD nossonsier
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co3aBaTb Ha CTEKMSIHHOM NOASIOXKE BbICOKOKa-
YeCTBEHHbIEe NacCKBHbIE KOMMOHEHTLI, obecne-
YnMBas KOHKYPEHTHYIO CTPYKTYpY 3aTpart, Marnble
pasmepbl U HU3KMe NoTepu MoLHOCTU. B ceme-
nctee IPD nmetoTca cCUMMETPUPYHOLLME TpaHC-
dopmaTopsl, BY oTBETBMUTENN, pa3BeTBUTENN U
nonocoBble PUNLTPLI AN1S NPUNOXeHWUA Anana-

30Ha vacToT Bbille 400 MIu, Takux, kak WLAN,
Bluetooth, ZigBee nLTE.

BALF-NRG-01D3 BbinyckatoTcs CEPUNHO B
4-KOHTaKTHOM KOprnyce ¢ pa3MepoM Kpucranna
(WLCSP) nnowagbto 1.4 x 0.85 MM 1 BblcOTON
Bcero 0.67 mm, 1 B naptusax n3 5000 npmubopos
npopatotcs no ueHe $0.15 3a WTyky.

NXP BbinycKaeT 3aKOHYeHHOEe NnacCuBHOe pelleHne anAa
B3aMMOAENUCTBUA C INEKTPOHHbIMU YCTPOIMNCTBaMMU yepes

6nunKHee none

MpednoxeHHoe komnaHueli NXP peweHue NTAG I°C no3sonsiem 3HayumesibHO pacuwupums
803MOXXHOCMU bbIMOB8bIX yCcmpolicme U HOCUMbIX pubopos, a makxe obecrnedums UM asmo-

HOMHOe rnumadue

NXP Semiconductors o6baBuna o Bbinycke
3aKOHYEHHOro MacCUBHOMO pelUeHust S KOM-
MyHuKauuun 6nvxHero nonsa (NFC), opueHTupo-
BAHHOIO Ha LLUMPOKMIA KPYT YCTPOMCTB, TaKNX Kak
OblTOBas TexHuWka, noTpebutenbckasi anek-
TPOHMKA, HOCUMblE YCTpoMCTBa W NpubopbI
OblToBOM aBTOMaTu3auun. bnarogapst oovean-

HeHuto B ogHoMm kopnyce NTAG I°C GeckoHTaK-
THoro uHTepdpenca NFC ¢ npoBoOHbIM MHTEp-

dencom 1°C un 3HEeproHe3aBMCUMON NaMSTLIO,
Tenepb NOSABMNSAETCHA BO3MOXHOCTb OpraHM3aLmnm
NPUHUMNNANIbLHO HOBbLIX CNOCOOOB B3auMoae-
ncteuss NFC MeToK, BKMtOYaloLLMX OOMOMHU-
TenbHble CpeacTBa COMPSXKEHUST U NepcoHanu-
3aUnMn SMNEKTPOHHBIX YCTPOWCTB, a Takke MX
obcnyxnBaHus. B To Bpems Kak cyLlecTBytoLme
pewenuns anst metok NTAG no3BonsoT B3aMMo-
OencTBoBaTh NULLb C YCTPONCTBaMMU, OCHALLEH-

HbiMU NFC, obmeH ¢ namateio NTAG 1°C [oCTy-
neH BCTPOEHHOMY MUKPOKOHTpOsepy noboro
AMEKTPOHHOMO YCTPONCTBA.

YCTponcTBO,
OCHallleHHoe
NFC
[aHHble
OHeprus
—)
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«NTAG I°C sBnsi-
eTcs Haubonee non-
HbIM pELleHnemM B
obnacTtu naccuBHOIO
B3aMMOOENCTBUS
yepes O6nuxHee
none, BbIBOASALLNM
NFC 3a npegentl ee
TPagMUNOHHOW 3KO-
CUCTEMbI 1 AAKOLLUM TONMYOK K CO3AaHNI0 HOBbIX
nepcnekTMBHbIX obnacTten nNpuUMEeHeHus.

Ncnonbays NTAG IZC, nponseBoamTenn ObITOBO-
ro o6opyaoBaHUSA M HOCUMbIX YCTPOMUCTB CMOTYT
npeasioKUTb CBOUM KITMEHTAM MHOFOQYHKLIMO-
HamnbHble OMUMX, NPEeOoCTaBUMB MM BO3MOX-
HOCTb WCNOMb30BaTb UMeEWMECH Y HUX
MobunbHble TenedoHbl ¢ nogaepxkon NFC B
KayecTBe YyAdareHHOro mnosib30BaTENbCKOro
MHTepderca, BMECTO TOrO YTOObLI 3aBUCETb OT
[OPOroCTOSALLNX CEHCOPHbIX 3KpaHoB unn Wi-Fi-
coeguMHeHnn ans GecnpoBogHoro obmeHa ¢
JOMallHen arekTpoHuKon, — 3aasun Pytrep

)

taglC

KOHTponnep

Cbop aHeprun

»

Ll
O6HapyxeHune nons LaHHble

OHeprus

—_—
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VCC GND Vout
YMPABNEHVE MUTAHUEM/ 2c
CEOP OHEPTUM BEOMbIN
YCTPOVICTBO
LA LM®OPOBOO YMPABAEHUSA NAMATD SDA
o PEMCTPbI
. APBUTPAXA/
VHTEP®ENC CTATYCA YMPABNEHVE
12c
EEPROM
LB KOHTPOITb SCL
KOMAN3I
VHTEP®ENC
VHTEPMPETATOP NAMATU
KOMAH SRAM
FD
Brok-cxema NTAG I°C.

BpuoxeH (Rutger Vrijen), Buue-npe3vgeHT u
AnpekTop Hanpasnenns BY-ngeHTndpurkauum n
MHpacTpykTypbl KomnaHum NXP Semicon-
ductors. — Tenepb CTaAHOBUTCS BO3MOXHbIM,
Ucnornb3ysa Ha BalleM cMapTOHE UHTYUTUBHO
NOHATHbLIN NONb30BaTENLCKU MHTEPKENC, NPO-
rpamMmMupoBaTb CTUparibHY0 MalUuvHy, OBMeHu-
BaTbCHA AaHHbIMMW C BENTOTPEHAXEPOM WIn Cnop-
TMBHbIM BpacneTom, Unu e ckaumBaTb peuen-
Thbl 45 Ballen MMKPOBOMHOBOM NeYmn».

Pewenne NTAG I°C, ONTUMN3NPOBAHHOE
OIS CBEPXManNoMOLLHbIX NPUIOXEHMIA, CNOCO6-
HO nony4atb OT MOGUITLHOIO YCTPONCTBA SHEP-
MM Anst NUTaHnsa BHELUHUX CXEM, Hanpumep,
ManoMOLLHbIX MWKPOKOHTpomnnepoB. B Hero
Takke 3anoxeHa yHKUnS obHapy>xeHus nons
ANl aBTOMaTMYecKoro BKITOYeHUd, drnarogaps
KOTOPOW akKyMYyNATOp YCTPOWCTBA HE paspsixa-
eTcs BO BpeMs oxunganus tenedora ¢ NFC. Kak

nepBasi MMKpOCXema ¢ MHTepgencom 1°C, dYyHK-
umen cobopa sHeprmm u BctpoeHHon EEPROM,
MOMHOCTBLI0 COOTBETCTBYOLLAs cTaHAapTam ISO
14443A v cneundpukaumm NFC Forum Type 2

Tag, NTAG 1’C rapaHTupyeT COBMECTUMOCTb CO
BCEMMW YCTpOMCTBaMMU, OCHalleHHbiMn NFC, u
NO3BOSISIET COXPAHATb AaHHbIE Aaxe npu note-
pe nuTaHnsa. COBOKYMHOCTb 3TUX 0COBEHHOCTEN

NTAG I°C ocobeHHO nonesHa ans KoHdurypum-
poOBaHUA, KanubpoBKM U MNOMb30BaTENbCKOW
HaCTPOMKN HOCUMbIX YCTPOUCTB.

14
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B NTAG I°C npeaycMoTpeH cneunanbHbIN
pPeXMM TPaH3UTHOW nepedayn, Mo3BONALNIA
MCnonb3oBaTb YCTPOMNCTBO B KayecTBe nerko
WHTEerpnpyemMoro nporpammMmumpyemMoro KoMMyHu-
KaLWOHHOro KaHana asns HeorpaHW4YeHHoro ABy-
HanpaBneHHOro obmMeHa JaHHbIMU MeXay MHO-
rocpyHkLmMoHanbHbIMK ycTponcteammn NFC, koTo-
pbi MOXET MMEeTb MoAkmnyeHe K obrnayHomy
cepBepy, paclUMpeHHOMY Mofb30BaTENbCKOMY
UHTepdency/gucnned unm K 3nNeKTpoHHOMY
obopynoBaHuto. HoBoe yCTpOWCTBO Takke
MOMHOCTBLIO MOAAEPKMBAETCH HEeAaBHO Bbiny-
LWWEeHHbIM NaKeToM cpeacTs paspabotkn 10
MIFARE, npeaHasHa4yeHHbIM Ansg obecnevyeHus
AOCTyna KO BCeEM annapatHbiM (PYHKUUSM Ha
YPOBHe fA3blka Java 1 ynpoljatooLmmM cosgaHve
Android-npunoxeHnin gns B3aMMOLENCTBUS C
yctponctBamm NTAG. NakeT cpeacTs pa3paboT-
Ky NO3BOMSIET pa3paboTymkam NpUnoXeHun ans
Android CKOHUEHTpUpOoBaTb yCUNNs Ha TBOpYeC-
KOM NPUNOXEHNI A1 LULMPOKOrO CNEeKTpa HOBOro
obopynoBaHus, nogaepxmBatrowmnx «HTepHeT
BeLen» (loT) n HocMMble TEXHOMNOrmK.

Kntoyesble 0CO6EHHOCTH U NpeuMyLLeCcTBa
pewwenms NTAG I2C:

e BY nHtepdperic

ollonHas COBMECTMMOCTb CO CTaHAapTOM
ISO/IEC 14443A

o[lonHasa coBMECTUMOCTL CO crieundunkaum-
e NFC Forum gnst MeTOK BTOpOro Tmna
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oBxogHas emkocTb B 50 n® ymeHbllaeT
pasMep KaTylKu, a Takke CoKpallaeT
KONMYecTBO HEOBXOANMbBIX KOMMOHEHTOB U
nnoLiagab aHTEHHbI
e [IpoBOHON NHTEPdENC
o NHTepdeinc 1’c nogaepXxMBaeT craHgap-
THbI (100 Kkly) M BbLICOKOCKOPOCTHOM
(400 KIMu) pexvmbl
o [NlamaATb
0888 unn 1904 6ant EEPROM, goctynHou
nonb30BaTernto ANsi XpaHeHNa AaHHbIX UINn
3anucen B popmate NDEF
o OYHKLMA OITOKMPOBKM peXnma 3anmcu
e \neHTndukauma
o YHuKanbHbIN 7-6anTHbIV CepUNHBIN HOMEP
Ans ynobcTBa NpoBepKN NOANNHHOCTYH
oKomaHpga Get version gnga npocrtoro onpe-
AeneHns Tuna MUKPOCXeMbl U NOQAEPXKN-
BaeMbIX eto PYHKLNI
e [lepegaya gaHHbIX
0 64-6anTtHeIn SRAM Bydep namaT nosso-
nseT 3dEKTUBHO «PETPAHCINPOBATL»

OaHHble 6e3 orpaHnYeHui Ha LUKNbl JOCTY-
na k namsatn EEPROM c ncnonb3oBaHuem
curHana obGHapyXeHuUs Monsi B KavyecTBe
WCTOYHMKA CUHXPOHM3aALMM nepegayn
JaHHbIX

oYeTkasa cxema paspeLleHnst KOHIUKTHbIX
cutyaummn mexay BY v npoBogHbIMK KaHa-
namy obmeHa Ans COKpalleHUs BpeMEHU
TECTUPOBaHUSA U MOBLILEHNSA MPONYCKHOM
crnocobHocTu

e Pexxmm NoHWKeHHOro aHepronoTpebneHus

o QHeproHesaBUCUMOE XpaHEHUe [OaHHbIX
ANs KOHGUIrypaummn ¢ HynesbIM noTpebne-
HMEM MOLLIHOCTU

o KoHpurypupyembin BeixogHou curHan Field
Detect gona ypnobctBa aBTOMaTUYECKOrO
BKIIOYEHMS, UCKMYalWwun Heobxoau-
MOCTb B MporpaMMHOM ornpoce

o COop aHeprum nong B KOnmMyecTse, AoCTa-
TOYHOM AN NMUTaHUS ManOMOLLHOIO MWK-
POKOHTpOSepa, CBETOAMOLOB U LPYrnUX
cxeM (Hanpumep, 4aT4YMKOB).

Texas Instruments nHrerpuposana 16-paspagHoiii AN 8
oAHoaaepHblie MUKpPOoKoHTpoanepbl C2000 Delfino F2837xS

Cepus 8bicokornpou3eodumersibHbIX 00HOSOEePHbIX MUKPOKOHMPOIIIEPO8, MOSTHOCMbK COBMEC-
mumbix ¢ 08yxsi0epHbIMU MUKpokoHmpornepamu C2000 Delfino, npedHasHadyeHHasi Onis npo-
MbIWIEHHbIX cucmeM asmomMamu3ayuu U KOHmMpOJis, ro38osium co3dasames Macwmabupye-
Mble MPOeKmMbI cCUCMeM yripaerneHus arekmpodgu2amernsiMu, HacmomHbiX npeobpasosamered,
rpeobpasosamerieli HarNps>KeHUs U cucmem ripeobpasosaHust 60306Ho8IIEMOU SHEpaUU

KomnaHusa Texas Instruments npeactasmna
CEPUI0 MOLLHbIX O4HOSAAEepPHbIX 32-pas3psaHblX
mMukpokoHTponnepos C2000 Delfino F2837xS
A8 NPOMBbILUSIEHHbBIX CUCTEM KOHTPONS pearib-
HOro BpeMeHu. OTO nepsble B OTpacnn O4HOS-
AepHble MUKPOKOHTPONNEpPbl C UHTErpUpOBaH-
HbiM 16-pa3psiaHbIM  BbICOKOMPOM3BOAUTENb-
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HbiM AL, koTopbi MO3BONUT peanu3oBaTtb
Npeun3noHHbIE CXeMbl OBpPaTHOW CBSA3M B Mpu-
NnoXeHuax npeobpasoBaHMs HaMpsKEHUsT U
ynpasneHnsa anektpoasuratenamu. OTnuym-
TeNbHON 0COBEHHOCTBIO NPeACTaBNeHHbIX NPK-
bopoB sBnseTca MofnHas COBMECTUMOCTb C
HeJaBHO aHOHCUPOBAHHLIMU  ABYXAOEPHbIMU
MUKpOKOHTpornnepamn cepumn C2000 Delfino
F2837xD.

Mo 3adBneHu0 WUHXEeHEepPOB KOMMNaHuu,
HOBbIE MUKPOKOHTPOSSIEPbI CMOTYT YCKOPUTb 1
yNpOCTUTbL pa3paboTKy NPUOXeHU Npu Mac-
wTabmMpoBaHMN BbICOKONPOU3BOAUTENbHbIX
NMPOMBbILLUMEHHbIX CUCTEM OO0 CUCTEM yrnpasre-
HWS U KOHTPONSA cpeaHero ypoBHs. Kpome Toro,
ogHosiAepHble MukpokoHTponnepbl Delfino
F2837xS aBnsoTCs pelleHnemM cnenyoLwero
NMOKOMNeHnsa Ons Tex, KTo Ucnonb3yeT npeabiay-
Wyt ceputo MukpokoHTtponnepos Delfino
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F2833x. PaspaboTtumMku MOryT MCMonb3oBaTb
cywlectsytowmne Hapabotku ansa Delfino F2833x
N NepeHecTn nx Ha NPOrpaMMHO-COBMECTUMbIE
Delfino F2837xS, koTopble obecnednBaroT
©onee BbICOKYO MPOM3BOAUTENBHOCTL U CHAb-
YXEHbl yCOBEpPLUEHCTBOBAHHOM nNepudepuen.

OTnmyuTenbHbIe 0CO6EHHOCTH 0HOSAAEPHBIX
MuKpokoHTponnepos cepium G2000 Delfino
F2837xS:

e MowjHoe coyemaHue sidpa C28x u 32-
pa3psiOHo20 MamemMamu4yeckKoz20 COIlpo-
yeccopa (real-time control accelerator, CLA)
obecneunBaeT KOMOUHUPOBAHHYO NPOU3BO-
autensHocTb 400 MIPS npu BbinonHeHUn
BbIYMCMEHUI C MMNaBaloLEen TOYKOW, YTO
Nno3BonsieT peannsoBaTb ObicTpoe n acdek-
TMBHOE YyNpaBreHue HEeCKONbKMMW 3adava-
MU ogHoBpemeHHo. Agpo C28x gononHu-
TENbHO OMTMMWU3NPOBAHO ANSA BbINOSHEHUS
TPUrOHOMETPUYECKNX N KOMIMITEKCHBIX MaTe-
MaTU4eCKnX onepawui;

e AnnapamHbit 6710K ycKopumersisi 8bINoJsi-
HeHuUsi mpu2oHoMempu4ecKkux orepa-
yutl, BCTpOeHHbIN B 9apo C28x, n nogaep-
XKa aBTOMaTU4eCKOro BbIMNOSHEHUS onepa-
UMA B KOMMUMATOPE MO3BONSAT ObICTPO
BbIMOJTHATL TPUTOHOMETPUYECKME anropuT-
Mbl, UCNONb3yemble B PyHKLMAX Npeobpaso-
BaHWS 1 KOHTPOnS;

e YcKOpeHHOe 8bINO/IHEHUEe KOMITIeKCHbIX
MamemMamu4eckux onepayul, 06bl4HO
NPUMEHSIEMbIX B MNPUNOXEHUSX 3angpo-
BaHHOro obMeHa AaHHbIMK, CTano BO3MOX-
HbiM Gnarogaps uHTerpauumn B sgpo C28x
annapatHoro yckoputensa Viterbi Complex
Unit (VCU Il) n nogaepxke COOTBECTBYHOLLMX
BO3MOXXHOCTEWN KOMMUIIATOPOM;

e lhmennekmyanbHoe nepepacnpedesie-
Hue cucmeMHbIX pecypcoe MNo3BoNseT
NepenoXxuTb OTBETCTBEHHYIO 3aJayy aHamnu-
3a B UMKNa ynpaBneHusi Ha CconpoLieccop,
yBenuMumBasi TeM cambiM MPOMYCKHYH Cro-
COBHOCTb U 1 ocBObOXAAasi pecypcbl OCHOB-
HOro MnpoLieccopa Ans BbIMNOMHEHUA OPYrnxX
3agad, HanpuMmep, Ans CUCTEMHON AnarHoc-
TUKV UK yNPaBneHus NpUnoXXeHnem;

e [lepebie 0OHOsIOEPHbIE MUKPOKOHMPOJI-
nepbi ¢ yembipbMsi 16-pa3psadHbimu AL
NO3BOMAKT peanu3oBaTb MNPeuu3noHHbIe
CXeMbl 0OpaTHOM CBA3M B MPUIOXEHUAX
npeobpas3oBaHNSA HaNPSHKEHUS;

e [loeblweHHas npornyckHasi crocobHocmb
cucmeMbI NO3BOSSET, HANPUMep, peanmnso-
BaTb KOHTPOMb TOKa U HaNpskeHusl Tpex a3

aneKkTpoaBuraTenss OAHOBPEMEHHO C MpPO-
rpaMmMHon o6paboTkon AaHHbIX OBpaTHOM
CB$131 BbICOKOYACTOTHOrO NpeobpasoBarens;

e MakcumanbHbIU Yypoe8eHb cucmeMHou
uUHmMe2payuu U MUHUMU3ayusi Kosu4ec-
mea eHewHuUXx KoMrnoHeHmoe 6Grarogaps
fboraton aHanoroson nepudepun, B TOM
yucne curma-genbrta gemopynsatopam,
komnapaTopam, LIAl, n obunuo nHrepden-
COB yrpaBrieHnst n 0bMeHa faHHbIMU;

e BcmpoeHHble 6510Ku Oenbma-cuzsma
¢unbmpoe ¢ 8 BXO4HLIMY KaHanaMm, Kax-
ObIA N3 KOTOPbIX CHabXeH NopOroBbIM KOM-
napaTtopom, MHTEPEENCOM N30SIMPOBAHHOIO
pensta-curma mogyndartopa AMC1230 u
BO3MOXXHOCTbH CUHXPOHM3aumm ¢ LUNM,;

e YnpoweHHasi Mugpayusi om MUKPOKOH-
mponnepoe cepuu F2833x. MNpegbiayluee
NnokoneHne MukpokoHTpornnepos C2000,
ncnonbayrowee sapo C28x n cxoaHyro nepu-
deputo, NporpaMmmMHO COBMECTMMO C HOBOM
cepuen Delfino F2837xS, kotopas oGecne-
4ynBaeT 6oree BbICOKMI YPOBEHb NPOU3BOAN-
TernbHOCTK B 06paboTke curHanos u cHabxe-
Ha BbICOKOKITaCCHOW 1 HagexHown nepude-
puen;

e YckopeHHoe npodeuXeHue Ha PbIHOK U
CHU)KeHue 3ampam Ha pa3pabomky npu-
JIOXKeHuUlU pocturaetcsa bnarogapsi BO3MOX-
HOCTW co3gaBaTb YCTPOWCTBA C PasfnyHbIMK
YPOBHSAMMW NPOM3BOAUTENBHOCTU B Npeaenax
O[HOW CEepmn MMKPOKOHTpornepoB F2837xS,
KOTOpble MOSTHOCTbI0O COBMECTUMbI C ABYX-
AAepHbIMU MUKPOKOHTponnepamu F2837xD;

e [JeHmpanu3oeaHHasi pa3pabomka npuJsio-
JKeHul obecnedynBaeTcs NpuMmepamm, 3aro-
NIOBOYHbIMK  pannamu n BubnuoTekamu,
KOTOpble AOCTYMNHbI NOCPeaCcTBOM nporpam-
MHoro komnnekca controlSUITE.

WNHCTpyMeHTBI paspaboTynka

[MockornbKy ceMencTBO MUKPOKOHTPOSINEPOB
Delfino F2837xS saendetcs maclutabupyembim
n coemectnmo ¢ Delfino F2837xD, ansa paspa-

OmnadoyHasi nnamgpopma F28377D Delfino
Experimenter Kit
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©OTKM MOXXHO MCNOSb30BaTh OTNIAL0YHYIO NNaT-
dopmy Delfino F2837xD Experimenter Kit
(TMDXDOCK28377D), B cocTaB KOTOPOW BXO-
OWUT NoaKntovYaeMbld MPOLIECCOPHbLIM  MOAYIb
TMDXCNCD28377D.

O6pasubl MUKPOKOHTPOSNIEPOB, OTNagovHas
nnatdgopma Delfino F2837xD Experimenter Kit
(TMDXDOCK28377D) n oTgenbHbIA npouec-
copHbIi mogynb (TMDXCNCD28377D) goctyn-
Hbl 41151 3aKasa.

Freescale o6pe3aeT nposoaa, BHeAPAA Nporpammupyemble
KOHTpoAnnepbl 6ecnpoBoaHoOro 3apaga

@yHKYUOHabHO 2ubKue U yHusepcasibHble ycmpolcmea rnpedocmassisitom UCKIIYUMErbHYH
€80600y npu paspabomke pasHOObpasHbIX MomMpebumesrbCKuX U asmomMobusibHbIX cucmem

Freescale Semiconductor npegcrasuna psg
MOSIHOCTBIO MPOrpaMMUpPyeMbIX MUKPOCXEM,
npegHasHadYeHHbIX Ana ynpasneHus 6ecnpo-
BOAHbLIM 3apsiAOM, U TUMOBbLIE MPOEKTbI, OPUEH-
TMPOBaHHbIE Ha aBTOMOBUITbHbIE UK ObITOBbIE
ycTponcTBa. HoBble MUKPOCXEMbI KOHTpOsse-
poB nepegayn, ceptudurumpoBaHHble KoHcop-
uMymom OecrnpoBOOHOW 3fIEKTPOMAarHUTHON
aHeprun (Wireless Power Consortium — WPC)
Ha cooTBeTCTBME cTaHdapTy Qi, u TMnoBble NpPo-
€KTbl MOSIHOCTbI MOArOTOBMIEHbI M AOCTYMHbI
Ond 3akasa.

B otnnune oT anbrepHaTUBHbIX
NPOAYKTOB, BO3MOXHOCTU HACTPOWKM
KOTOPbIX Ype3Bbl4anHO OrpaHuYeEHbl,
HOBble MpeasiokeHns ot Freescale
pa3BsA3bIBAOT pPykM paspaboTymkam
WHHOBaLW 1 JAIOT TONYOK K BypHOMY
pa3BuUTMIO pasHoobpasHbix Gecrnpo-
BOOHbIX 3apsgHbIX cuctem. MbkocTb
obecneunBaeTcs 3a c4eT UHTepden-
ca nporpaMmuMpoBaHuA, KOTOPbI
OTAaeT KOHTPOSib 32 KOHEYHbIM Npu-
NOXeHMeM B pyKn pa3paboTymKoB.

HacTtpanBaemoe pelleHne Free-
scale ans aBToMOGUNBbHOM MPOMBbILLI-
NEHHOCTN COCTOUT U3 COOTBETCTBYHO-
wero craHgapty Qi KoHTponnepa
nepenayvm u conyTCTBYHOLLLErO TUMOBO-
ro npoekta. VIHTepdenc nporpamMmm-
poBaHUSA Mo3BoONsieT paspaboTymkam
cuctem pewartb ocobble, cneumdu-
yeckne Onsa aBTomoOunen, npobne-
Mbl, TaKue, Kak UCKMoYEHNE BINAHNS
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MpenycMmoTpeHbIl
B aBTOMOOUNAX

Ha 6penok curHanuMsauumn unm aBToMmobunbHoe
paguno. YCTPOWUCTBO HayanbHOrNo YpPOBHSA
MWCT1001A obecneuymBaeT ucyepnbiBatoLlee
N 9KOHOMMYECKM 3hPEKTUBHOE MHOTOKaTYyLLEY-
Hoe peleHne ans 6ecnpoBO4HON nepenayn
3apsaa, B TO BpeMs Kak 6onee MHOrogyHKLMO-
HanbHaa wmukpocxema MWCT1003A npea-
ocTaenser bonee LWMpokne BO3MOXHOCTU. C
ucrnornb3oBaHveMm mukpocxembl MWCT1003A
ynpoLlaeTcs BHeAPEHME Taknx TEXHOMNOMMI, Kak
onmxkHas GeckoHTakTHaa cBasb (NFC), CAN
NN Noaaepkka HeCKONbKUX CTaHOApPTOB, YTO
NPOAEMOHCTPUPOBAHO B TUMOBOM MpOEKTe
WCT-5WTXAUTO. MukpocxeMbl, OPUEHTUPO-
BaHHble Ha NpUMeHeHWe B aBToMobunecTpoe-
HWUW, OoTBeYaloT BceM TpeboBaHUSM cTaHaapTa
AEC-Q100 n nogaepxmsatoT ntobble KOHUry-
paumm KaTyLlek MOLLHOCTbH0 5 BT.

3apsauTtechb. 'ae yrogHo.

PacnonoxeHbl
B BaLUUX Xunuuiax

N

YcTaHoBnEHbI
B Kpecnax
naccaXXupcKmx

camorseToB

<

[
=]
[
l-l
BcTpoeHbl Pa3smeLyeHsbl
B pecTopaHHble B HOMepax
CTONUKMU rocTUHUL,
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Mo6uneHoe ycTponcTBO

QDyHKyUOHanbHas cxema cucmembl 6ecripo8oOHOU 3apsdKU.

[ns 6biToBbIX NPpUMeHeHn Freescale npea-
naraet MUKpPOCXeMYy KOHTpomnnepa nepegayv
MWCT1000, Takke cepTMdMUMPOBaAHHYO MO
Qi, n COOTBETCTBYHOLMIA €l TUMOBOWN MPOEKT
WCT-5W1COILTX, paccymTaHHbln Ha 5-
BaTTHbIE KOHCTPYKLMN C OQHOW KaTyLLKOW. 3TO
MOSMHOCTbIO FOTOBOE pPELIEeHUEe CYLLECTBEHHO
COKpaLlaeT BpeMS BbiXxoda KOHEYHOIo Npoayk-
Ta Ha pblHOK, obecneymBasi UCKIOYUTENBHO
BbICOKME XapaKTEePUCTUKM YCTPOWUCTBA U HU3-
KYl0 CTOMMOCTb KOMMOHEHTOB, He HapyLllas
npuHumMna rmbkocTn npoekTta. Ewe OonbLuyto

ceoboay B paspaboTke U MHTerpaumm (yHk-
UM, JaeT MUKpPpOCXeMa KOHTponnepa
MWCT1101, oTKpbiBatowlass HOBbIN CHEKTP
BO3MOXHOCTEN Of9 MHHOBAUMOHHOW MpOLYyK-
L.

JlocTynHocTs

HoBkle pelueHus Freescale ons 6ecnpoBoga-
HOro 3apsifa AOCTYMHbI yxke cendac. MHdopma-
LMI0 O CTOMMOCTM YCTPOMCTB MOXHO MONYyYnTh Yy
pernoHarnbHbIX NpeacTaBuTeNnen KoOMnaHum unm
Ha opuumnansHoOMm canTe.

Avmmupyemsiin gpansep Diodes Incorporated nosbiwaer KMNA

CBeToAMOAHbIX Namn

Diodes Incorporated npeacrtasuna gpansep
AP1695, onTMMM3npoBaHHbIN 4Ns UCMNONb30Ba-
HUS B CBETOAMOAHBLIX Nammnax MOLLUHOCTbI He
fbonee 12 BT, COBMECTMMbIX C CUMUCTOPHbLIMM
anmmepamun. Mukpocxema obecneymBaet pery-
nMpoBKy ApkocTn B ananasoHe ot 1 go 100% u
MO3BOJISIET COKPATUTbL NepevyeHb HEOOXOAMMBbIX
BHELLIHMX KOMMNOHEHTOB 6onee yem Ha 30%.

Ona guMmMmupyembix peTpodUTHBIX Nlamn ¢
ceteBbiM nutaHuem 120 B n 230 B, Takux,
Hanpumep, kak 5-eattHas GU10 nnn 8-eatTHas
3HeprocbeperatoLiasa namna, mcrnonb3yemasi B
AP1695 3anateHToBaHHasa TeXHoONorus gukca-
LUN BPEMEHM BKITHOYEHUSA NO3BOMUT YBENNYNTD
rnyBGuHY CUMUCTOPHOIO perynMpoBaHns sipKoc-
™ 80 1% w yny4ywmnTb COBMECTUMOCTb Namn U
cuMmuncTopoB. KpuBasi perynvpoBaHusi HOBOTO
ApaviBepa COOTBETCTBYET NPeAnMCcaHnaM CTaH-
napta NEMA SSL6, a no ypoBHO NOGOYHbIX
rapMOHMK OH NOSNHOCTLHI0 yAOBNETBOPSET Tpebo-
BaHusM cTangapta lIEC6100-3-2.

B ogHokackagHbln apaneep AP1695, Bbinyc-
Kaembli B KOMMakTHOM Kopnyce SO-7, uHTerpu-
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poBaHbl BbicokoBonsTHbIe MOSFET ¢ gonyctu-
MbIM HanpskeHnem go 500 B. B mukpocxeme
peann3oBaHO YaCTOTHO-MMMYMbCHOE ynpasre-
HWe, NO3BONSOLLEE OCYLLECTBIATL TOHKOE pery-
NMpoBaHue BbIXOQHOIO TOKa 40 MakCMMaribHOro
3HaveHus 230 MA. [Npun aToM BO BCeM auManaso-
HE PEXUMOB KO3 PULUMEHT MOLLHOCTM OCTaEeT-
ca nydwe 0.9, a obwnin kKoadppULUNEHT rapmo-
HUK MeHee 30%. Ncnonb3oBaHHbIN B Npubope
PEXNM rpaHN4YHON NPOBOAMMOCTM obecneynBa-
€T noBblweHHbIN KM 1 HU3KNI ypOBEHb 3EK-
TPOMarHUTHbIX U3yYEHU.
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Beuay Toro, 4To BCe ynpasrneHue B gpanee-
pe cocpeoToYeHO Ha NepPBUYHOM CTOPOHE, eMy
He TpebylTca ONTOM30NATOPbI, 3NIEMEHThI
yrnpaBneHnsi Ha BTOPUYHON CTOPOHE U Lienn Yac-
TOTHOM Koppekumn netnn OC, 4TO, OAHako,

HUKaK He yxyalaeT ctTabunbHOCTb paboThl Npu-
noxeHusa. B AL1695 BcTpoeHb! Lienn 3alnTbl OT
MOBbILLEHHOIO BXOOQHOMO HanNpsXXeHns, KOPOTKO-
ro 3aMblKaHUs HArpy3Ku n neperpesa.

Teledyne LeCroy npeacraBnser nopTaTtuBHbIiA ocumunnorpad c
nonocoi nponyckauua 500 Mry u ueHoit $5,000

Hoenbll ocyusnogpagh ¢ CeHCOPHbBIM 3KPaHOM, «ONUHHOU» namsmbto Ha & M7H. MoYyeK u yHU-
KarnbHbIMU cpedcmeamu usmepeHull cdennaem omadky cucmem 6onee 6bicmpol

KomnaHus Teledyne LeCroy npeactaBuna
ocuunnorpad Waveldet Touch ¢ 6ecnpeuenen-
THOM KOMOWHAUMEN XapaKTEPUCTUK U LIEHbl —
500 My 3a $5,000. CoyeTaHMe CEHCOPHOro
3KpaHa C MOLWHbIMW cpedcTBamMu OTNaAdKU U
YCOBEPLUEHCTBOBAHHbIMW CXEMaMMU CUHXPOHMU-
3auuM  YHUKanbHO Ans ocuunnorpadoB c
COMOCTaBMMbIMU XapaKTEPUCTUKAMM N LLEHaAMM.
CosgaHHbIM Ha nonynsapHon nnatdopme
Wavedet 300, 4deTbipexkaHarnbHbIA OCLMISIOr-
pad Wavedet Touch BbinyckaeTca B AByX Bapu-
aHTax c nonocoun Yyactot 350 MIMy, mnn 500 Mlw,
NamMATbo 4O 5 MITH. TOMEK NMPU CKOPOCTU BbIOOp-
Kn 2 OUT/C n ¢ CEHCOPHBIM 3KPaAHOM C Anaro-
Hanbto 7.5 AIOMMOB.

CokpaLLeH1e BpeMeHU! 0TnaKu

Wavedet Touch npegnaraetcs ¢ TeM Xe MoLL-
HbIM HAabOpPOM CpeacTB OTNAAKM U CONPSHKEHUS,
Kak n ero npegwecteeHHUK Wavedet 300A. Ho,
COXpaHAsA MPEeXHo MOBUNBHOCTbL U MPOCTOTY
NCnonb30BaHust, HOBbIV Npubop npnobpen 6ora-
TbIn HAGOP JONOMHUTENBHBIX CPEACTB, BO3MOX-
HOCTEW 1 yCOBEPLLUEHCTBOBAHWIA, COBOKYMHOCTb
KOTOPbIX COKpaTUT BPEMS OTNagku annapaTypsbl.
KombuHaums gnutensHon BbIGOPKM C MHOXeEC-
TBOM KOMIMSEKCHbIX CXEM CUHXPOHU3aLNn, BKIO-
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Yyas 3anyck curHanamu I°C, SPI u UART, ynpo-
LLLAeT aHanmM3 CroXHbIX NocnegoBaTefibHOCTEN.
Lndposbie mnbTpbl HUXKHUX 1 BEPXHMX YacTOT
M NPOCTON anroput™M unbTpaumMm Ha OCHOBE
CMELLEHHOro CKONb3SLWero cpegHero no3sons-
0T Nierko BblAendatb nobble npeacrtaenstowme
WHTEepec curHanbl. Beibopka curHamnoBs Moxet
BbINOSHATLCA B HOPMaribHOM pexume, no cpea-
HEeMY MU MMKOBOMY YPOBHIO, a TaKKe B peXnme
BbICOKOro paspelueHus. Macka rogeH/HerogeH
NO3BOSISIET NErko BbIMOSHATL MPOBEPKY Ha COOT-
BETCTBME 3a4aHHbIM XapakTePUCTUKAM, OLEHKY
NPUrogHoOCTN 1 pa3bpakoBKy TECTUPYEMbIX N3ae-
nun. ObecneyeHbl BO3MOXHOCTM 0bpaTHOM Npo-
KPYTKM BO BpeMeHU A5 NpocMoTpa npegllec-
TBYIOLLMX CUrHaNoOB M BblAeNeHnsa aHomanun B
pexume «lMosTop». Ona ygobcrea n rmbkocTu
ynpasneHust npubopom npegyCcMOTPeHbl CTaH-
naptHbele noptel GPIB, LAN 1 USB. YcTponcTtea
nmetoT HebonbLune rabapuTbl U BEC, YTO NO3BO-
nsieT HOCUTb UX C cobor M MCronb3oBaTb B
nobom mecTe.

MakcumyM nosib3bl, MUHUMYM 3aTpar

Ha ocuunnorpadbl Wavedet Touch B nonHon
KOMMJIEKTaLMN YCTAHOBMEHbBI LiEHbI, HECOM3Me-

Trigger

10bit Address
& Data

I+ Address
e . B ~ Naasall a0

EERRN (N _ g

Data

Byte 4
72
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pumo 6Gonee HU3KME, YeM Ha COMoCcTaBUMbIE
ocumnnorpadbl ¢ nornocon nponyckaHna 500
Mly. Tlpubopbl NOCTaBMAKTCA CO Ccknaga

HemeaneHHo no LeHe $4,200, HazHayeHHoW Ang
350-merarepuoBon Bepcumn Wavedet 334T, un
$5,000 ans 500-merarepuosoro WavedJet 354T.

FTDI BbinycKaet aHeproagp¢eKkTusHbiii moct USB — SPI/I1*C

Fubkoe & ucronb3o8aHUU ycmpoticmeo, noddepxxusaroulee HeCKObKO UHUU OaHHbIX U MHO-

JKecmeo pasnu4dHbiX KoHghuaypauuu

HaseaHue FTDI Chip gaBHO yxxe cTano cuHo-
HMMOM MHHOBAaLKI B obnactn USB, 1 komnaHus
NpO4OIKaeT co3AaBaTb HOBbIE MOMYNPOBOAHM-
KOBble MPOAYKTbl, MOMOrawLlme WHXEeHepam
caenaTtb CBOM NPOeKTbl 6ornee CoBEPLUEHHBIMM.
lMocnegHMM gonorHeHMeM K oBLLMpHOMY ceme-
ncrtey yctporcts ana USB crana mukpocxema
FT4222H. 3TOT MHOroQyHKLMOHAMNbHbIA Mpu-
©0op, COBMECTUMBIN C BICOKOCKOPOCTHbLIM CTaH-
naptom USB 2.0, sBnsieTcs ogHOKpUCTanbHbIM
peleHnem Onsa co3gaHns MOCTOB C MHTepden-

camu I’Cn SPI.

YCTPONCTBO BbICTYNaeT KOHTPONEPOM BeLy-
wero/Begomoro mHtepdenca SPI, nogaoepxu-
Bas Bce yeTbipe pexuma SPI (0, 1, 2, 3). 310
No3BOISiET NepegaBaTth AaHHbIE OOHUM, OBYMS
UK YeTbIPbMsi MOTOKaMM C CyMMapHOW nponyc-
KHOW cnocobHocThio Ao 27 Méut/c. iHTerpmpo-
BaHHbIN KOHTpONMep BeayLlero/Begomoro
nHTepdenca 12C nonHocTbio oTBEYaAET Tpebo-
BaHusIM cneumdukaumi v2.1 n v3.0, obecneum-
Bato paboTy B CTaHOAPTHOM PEXMME CO CKOpOC-
Toto 100 K6ut/c (SM), B BbICTpOM pexunme co
ckopocTbto 400 Kout/c (FM), B pexume FM+
(1 Méut/c) n HS (3.4 MbwuT/c). KoHdurypupye-
Mble BXOAbl/BbIXOAbl 0OLLEro Ha3HaYeHNst MOTyT

nerko ynpaeBnsiTbCA NpOrpamMMHbIMU NPUIOXKe-
HuamMK vyepes wuHy USB. NHTepdenc USB 2.0
notpebnsieT o4yeHb HebonbLUOM TOK, TUMOBOE
3HayeHuMe KOTOpOoro cocTaenseT 75 MA B akTuB-
HOM pexunme nnmn 375 MKA B pexxuMe OXXnaaHus.

Kak v B opyrux koHTponnepax USB, nponsso-
anmbix komnanuen FTDI Chip, mMukpocxema
NOSTHOCTbLIO NoaaepKnBaeT Becb npoTtokon USB,
cbeperass GecueHHble pecypCbl CUCTEMHOIO
MUKPOKOHTponnepa. B FT4222H nHterpuposa-
Ha NamMsTb C OQHOKPATHLIM NPOrpaMMUpPOBaHU-
eM, MO3BONsAKLLAast COXPaHATb MAeHTUdmkaTo-
pbl U3rOTOBUTENS N U3AENUS, CEPUNHBIA HOMEP
YCTPOWCTBA, OMMCaHWe MpOAyKTa, a Takke
nobyro apyryo MHGOOPMaLUMo, KOTOPYH0 COYTET

VCCIN

VBUS 5V

Saprinoro Loo

ycTpoiicTsa 5B-3.3B-18B
BCD_DET <

U5B2.0
CuHTtesatop
tiura USB <:$ UP1|'-|I\;| 4acToTbl
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HY>KHbIM 3anucaTb Tyaa n3rotosutenb. PyHKUMA
oBHapyXeHus 3apsagHoro yCTponcTBa AaeT BO3-
MOXHOCTb Hagenutb nepuepunHble yCTpo-
nctea USB, ncnonbayowme 3Ty MUKPOCXEMY,
CNOCOBHOCTLI0O OBOHapyXunBaTb NOAKMHOYEHME K
BblAeNeHHOMY MOpTYy 3apsga, 4Tobbl caenatb
3apsaaky 6onee 6bictpon. FTDI Chip npegnara-
eT mpmeHHble OecnnaTtHble gpaneepbl USB
ans onepaunoHHbix cuctem Windows, koTopble
B OOnbLUMHCTBE Cry4aeB 36aBnseT MHXEHEPOB

OT HeyaobCTB, CBA3AHHbLIX C HEOOXOAMMOCTLIO
HanmcaHnsa co6CTBEHHbIX ApanBEPOB.

FT4222H npegnaraetcst B He cogepxallem
CBMHLA KOMMAKTHOM 32-BbIBOOHOM Koprnyce
QFN u paccuntaHa Ha paboTy B AuanasoHe TeM-
nepatyp —40 °C po 85 °C, 4tO nosBonsieT
ncnonb3oBaTb €e B fl0OOM MNPOMBbILLIIEHHOM
obopyaoBaHUN Npu camblX HeBNaronpUSATHbIX
ycnoBusix akcnnyataumm. OgHa MUKpocxema B
naptum 13 1000 npnbopos ctonTt £1.54.

Cree npeAacTaBNAET PeBONIOLMOHHYIO 3aMeHY ra/loreHHbIM

namnam MR16

CeemoduodHbie namnbi cepuu True White MR 16 obnadarom nyquwiumu 8 ompacsiu xapakmepuc-
mukKamu U OKynaromcsi 8 me4yeHue HeCKObKUX MeCSUes

Cree npencraBnsieT CeEpuo CBETOAMOOHbIX
namn Tunopasmepa MR16 ¢ TexHonornen
TrueWhite, nanyyaroLyto MArkMn paccesHHbIN
CBET TpaauumoHHon 50-BaTTHOM ranoreHHom
namnbl MR16, n pa3spaboTtaHHyto onsi noBce-
MECTHON COBMECTUMOCTU MpaKTU4YECKM CO
BCEMM CYLLECTBYIOLWMMM LoKkonsamu. MNpu peko-
MeHayemol po3Hu4YHoi LeHe $25, ceeTogmopn-
Hble namnbl Cree MR16 TrueWhite notpebnstor
00 83 NpoLEHTOB MEHbLLE 3Hepruun. Jlamnbl pas-
pabaTtbiBanuchk ¢ yyeTom TpeboBaHmn cTaHaap-
Ta ENERGY STAR, 4t0bbI 00ecneynTtb Obic-
TPyl oKyrnaemocTb MeHee 4eM 3a rog. Cpok
OKYMaeMoCTU pacCyuTbIBasiCad Ha OCHOBaHUMU
CcpaBHeHus1 ¢ 50-BaTTHOW ranoreHHoM namnomn
MR16, exxegHeBHOW aKCnyaTUpyemMon B Tede-
Hue 12 4yacoB, 1 Tapuda Ha SNeKTPOIHEePruto
$0.133akBTu.
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«MocnegHee HoBwecTBO OT Cree npu3BaHo
3aMeHuTb munnuapabl namn MR16, yctaHoB-
NEHHbIX B HACTOsILLEe BpeMsi MO BCEMY MUPY,
nocpeacTsoM becnpeueneHTHOro co4yetaHus
9KOHOMUWN IHEpPruKn, KavyecTBa LBeTa U coBMEC-
TumocTu. Cepusi cBetogmodHbix namn Cree
MR16 TrueWhite yctaHaBnuBaeT HOBbIA CTaH-
0apT B CBOEM CErMeHTe, 3asBun Hopbept Xun-
nep (Norbert Hiller), ncnonHutenbHbIn BULE-
npesngeHT komnaHum Cree no HanpasreHWUio
oCBeLLEeHUs.

KoHcTpykums ceetogmodHblx namn MR16
TrueWhite B covyeTaHun ¢ naTeHTOBaHHOW ONTU-
Kon obecneynBaeT cBeToBOW NoTok 6onee 580
M M UCKNIOYaeT nosiereHne 6rnmnkoB, KOTopble
06bI4HO accoummpytoTca ¢ 50-BaTTHbIMK rano-
reHHbIMW1 NaMmnamm, bnarogaps Yyemy gocTura-
€TCs MSArKoe, paccesitHHoe CBEYEHME C NyYLLMM B
oTpacnn WHOEKCOM LBeTornepeaayun, paBHbIM
92. CeetoguopaHbie namnbl Cree MR16
TrueWhite ¢ perynmupyemoim SpKoCTbIO BbIMycKa-
I0TCA B BapuaHTax Ans TO4eYHOM MOLCBETKM C
yrnom uanyvexHuss 15 rpagycos, ans ob6uero
OCBELLEHUA C YrNoM nsnydeHns 25 rpagycoB n c
LUMPOKUM yrriom mnsnyydeHus 40 rpagycos. Kop-
nyca namn MMelT COOTBETCTBYHOLLUIN CTaHAap-
Ty ANSI anameTtp 1.97 gronma, bnarogaps 4yemy
OHM MOTYT ferko ycTaHaBnNMBaTbCA Ha MeCTO
CYLLIECTBYIOLLMX ranioreHHbIX nam.

B HacTosLee BpeMsa CBETOANOAHbBIE NaMnbl
MR16 TrueWhite gocTynHbl Yepes gucTpubbLo-
Topckyto ceTb Cree Ha Bcer Tepputopum CLUA n
Kanagbl.
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BeejeHue

B NporpaMmmmpyembie

autepeHUunanbHble yeunuTenu

Loren Siebert, Texas Instruments

CJ‘IO)KHOCTb BbICOKOCKOPOCTHbLIX CUCTEM
NMOCTOSIHHO YBENUUYMBAETCH, a LUKIbl X paspa-
BOTKM YyKOPaYMBaLOTCSH, YTO BbIHYXXOAET UHXKEHE-
POB MCKaTb HE TOMbKO BbICOKOKAYECTBEHHbIE,
HO N TMBKMe B MCMNONb30BaHUM KOMMOHEHTHI,
obneryawLLme KOHCTPYMpOBaHME UX CUCTEMBI.
OnuH 13 N0AX0A0B 3aKN0YaETCs B UCMONb30Ba-
HAW KOMMOHEHTOB C BbICOKAMW, HO JIerko
nepeHacTpanBaeMbIMU XapakTEPUCTUKAMMU, YTO
no3Bonsno Obl yCTpaHATb Npobnembl, 06Hapy-
KEHHble Ha nocnegHux 3atanax paspaboTku.
HanTn KOMNOHeHTbI, KoTopble Obinn Obl OQHO-
BPEMEHHO U BbICOKOKAQY€CTBEHHbBIMU, U TMBKMMM
B NepeHacTponke, [OCTAaTOMHO TpyaHO. Tenepb
NnosIBUIICA HOBLINM Knacc andpdepeHunanbHbIX
ycunutenen, oTeevawwmin 3TUM 3anpocam
NHXXEHEPOB.

B crtatbe pacckasbiBaeTcs 06 apXUTEKTyp-
HbIX O0COBEHHOCTAX NepBOro B OTpacnu npo-
rpaMmmupyemoro avddepeHLmansHOro ycunm-
Tensa (programmable differential amplifier —

+5B

0.01 Mk®

EDN

PDA), obecneuvBalowmnx NPOCTOTY YCTaHOBKU
KO3a(pumLmMeHTa yCUNEHN HanpshKeHus, Hesa-
BMCMMOCTb NOSIOChI MPOMNYCKaHUS OT YCUIEHUS,
NOCTOSIHCTBO BXOAHOMO MMnegaHca npu nobom
YCUINEHUMN, OTIIMYHYK JIMHENHOCTb U HU3KUI
koappuumeHT wyma. PDA cpaBHuBaeTcs cC
NOSTHOCTBLIO AndodepeHuUnanbHbIM yeunmuTenem
(fully differential amplifier — FDA) n ycunutenem
C umdposon yctaHoBkOW Yycunenus (digital
variable gain amplifier — DVGA). O6cyxaatotcs
Takke BOMNPOCbI KOHUIYPUPOBaHWS BXOOOB
PDA un ynpaBneHusi ero KoagouUNEHTOM yCu-
neHvs.

Mepsbint B oTpacnn PDA LMHG881 aenseTtcs
BbICOKOKAQ4Y€CTBEHHbIM LUMPOKOMOMOCHbIM
NOSTHOCTbIO AnddhepeHUManbHbIM YCUNUTENEM.
Mpwu nonoce nponyckanus 2.4 'L, 1 To4Ke nepe-
CevYeHMs1 MHTepMoaynAunM TpeTbero nopsaka
no Bbixogy (OIP3) 44 obm oH MOXET ncnonb3o-
BaTbCH B LUMpOYaKLLEM CMNeKTPe MPUNoXKeHUN,
OT paamoobopynoBaHNst A0 BbICOKOCKOPOCTHbIX

YcuneHne no HanpsXkeHUo

ot 6 ob no 26 nb

- ACTOHHNK 1 HATPY3KA

s | .
50 Om | ouT 49.9 Ou ' :
: ! ——W ! i
: ; LMH6881 {S1000m |
i E ouT- . ,
: i ANV 1 :
H ' 49.9 Om ! '
i ; ocM

1.25B

"

0.01 Mk®

PucyHok 1. Tunu4Hasi cxema 6KJItoHeHUS Mpo2paMmMupyeMoeo OughghepeHyuaibHO20 ycunumers.
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UCnbITaTenbHbIX U WU3MEPUTENbHbIX CUCTEM.
PDA couetaet B cebe nydwme yepTtbl FDA n
DVGA. Ycnnutenb uMeeT npekpacHble LymMo-
Bble XapaKTePUCTUKN N HU3KUE UCKaKEHUSI BO
BCEM [uanasoHe KO3ULMEHTOB YCUIEHUS,
ANSA 3afaHns KOTOpbIX He TpebyloTca BHELIHNE
pe3ncTopsbl, YTO NO3BOMSAET NCNOSb30BaTb O4HO
YCTPOWCTBO BO MHOXECTBE NPUNOXeHU, Tpeby-
IOLLIMX Pa3fINYHbIX YCTAHOBOK YCUSEHUS.

CpasHeHue PDA c FDA

Mpu koHCcTpyMpoBaHum PDA cTtaBunack 3aga-
Yya cosfaHus auddepeHumnanbHOro yeunuTens,
MakcumarnbHO npocToro B npumeHeHun. OH
MOXET MCMNOMb30BaTbCs BMECTO TPaAMULIMOHHbIX
NOMHOCTLI0 AMddepeHUManbHbIX yeunutenen
C dukcnpoBaHHbIM ycurieHnem (PucyHok 1).
lMpocToTa 3agaHnsa koaduuneHTa ycuneHus
NMO3BOMSIET BHOCUTb CXEMHblE KOPPEKTMBbLI B
nocrnegHue MUHyThbl paspaboTkn, npucnocabnu-
Basi CXeMy K U3MEHEHUAM B OpYruX 4acTax cur-
HaIbHOW LIeMOYKN.

[na yctaHoBKM KO3(pUUMEHTaA YCUNEHUA
TpagnumnoHHbix FDA TpebyloTcs BHELLHWe ane-
MeHTbI 06paTHoM cBA3mn (PucyHku 4 u 5). Yeune-
Hue PDA mMoxeT ObITb J1ErKO YCTaHOBIEHO NTMGO
C NomMoLLb0 Habopa BHELWHUX BbIBOAOB, NGO
nyTem NporpaMMmnpoBaHnNs BHYTPEHHEro peruc-
Tpa Yyepes nocnegosartenbHbl MHTepdenc SPI.
B npunoXeHusx € HEU3MEeHHbIM YyCUNeHnem
BHELUHVE BbIBOAbI YNPaBneHNs MOXHO Hanps-
MYIO NOAKNYaTh K LUMHaM 3emnm unu S B.

PDA MOXeT Mcnonb3oBaTbCH TakKe B YCTPO-
ncteax, TpebyroLmnx ObICTPLIX UBMEHEHUI YCU-
neHnsa. B pexunme napannenbHoro ynpasneHus
AN CMeHbl KoadbduumneHTa ycuneHuns Tpebyer-
cq Bcero 20 Hc. PDA He HygaeTcs BO BHELLHUX
pesucTtopax [nna YCTaHOBKM KoadhdpuumeHTa
YCUNEHUS C 3aMKHYTOW NeTnen oGpaTHON CBA3N.
YcuneHne MOXeT nporpaMmmmpoBaTtbCcs NMbo
npupaLlieHnamm no 2 b ¢ NOMOLLbI BHELLHMX
BbIBOOOB, NMbo ¢ warom 0.25 b 4epes BHyT-
PEHHUIN PErNCTP YyCUMEHUS, ANS AOCTyNa K KOTO-
poMy ucnonb3yeTcd LWWHA YnpaBreHusd,
coBmecTumasi ¢ SPI.

B otnuumne ot tunmyHbix FDA, PDA nmetot
HEen3MeHHble XapakKTEPUCTUKM NOMOCkl NPonyc-
KaHMs B LUMPOKOM AmanasoHe KoadppuumeHToB
ycuneHus HanpsxkeHna. Y FDA nonoca nponyc-
KaHus, KO9MUUMEHT LymMa M MUCKaKEHUS
CYLLECTBEHHO M3MEHSIOTCH B AOCTYMHOM Ana-
nasoHe ycuneHun. MNMpu nameHeHnn Koappuum-
€HTa yCuUneHust 3amkHyToro KoHtypa FDA 3Ha-
YNTENbHO M3MEHSIETCS NeTrneBoe ycunexme. Kak
BUOHO U3 PucyHKka 2, aMnnuTygHO-4acToTHas
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PucyHok 2. Cemelicmeo amnnumydHo-4acmom-
HbIx xapakmepucmuk PDA. llaz npupauweHus
KoaghpuuueHma ycuneHusi 4 db.
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PucyHok 3. AmrnnumyOHO-4acmomHasi Xapak-
mepucmuka mpaduyuoHHoz20 FDA.

xapakTtepucTtuka (AYX) PDA HevyBCTBUTENbHA K
KO9(PULMEHTY YyCuUneHna HanpsbkeHuda. [Ons
cpaBHeHus Ha PucyHke 3 npegcrtaBneHa AYX
TpaguumoHHoro FDA, 3aumcTBoBaHHas 13 nog-
pPOBHOro TEXHUYECKOro ONMCaHus.

Mexay Bxogamn anddpepeHumanbHbIX cur-
HarnoB BKJHOYEH BHYTPEHHUA COrMacyroLwunn
peauctop 100 Om, conpoTUBNEHNE KOTOPOTO HE
3aBUCUT OT yCcuneHus. HanpoTtume, BXogHOM nMmne
naHc FDA HeobGxogumo 6GanaHcupoBaTb,
NCnonb3ys peanucTuyHble 3Ha4eHnss ConpoTUB-
neHwin, 3agaroLLmx yeunernme. Ha PucyHkax 4 n 5
nokasaHbl ABe cxemMbl FDA ¢ koadhdmumeHTamm
ycunenus 8 ob n 26 ob. M3 aToro npumepa ove-
BWOHO, KaK CUITbHO MEHSIETCS BXOAHOE COMnpo-

| CTATBU | 23


http://www.rlocman.ru/

2500
WV
1000
1000
2500
W

PucyHok 4. Obbi4HbIl FDA ¢ koaghgpuyueHmom
ycuneHusi 8 0b.
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PucyHok 6. CpasHeHue KoaghchuyueHmos wyma
PDA u mpaduyuoHHozo DVGA.

TUBMNEHNE CXEMbl B 3aBMCUMOCTU OT YCTaHOB-
neHHoro ycunexusi. Kpome BXoQHOrO ConpoTmB-
NeHns pasnuyHbIMK ByayT U LWyMbl, BHOCMMbIE
BHELUHUMW PE3NCTOPaMM.

CpasHeHue PDA c DVGA

BHyTpeHHss apxuTekTypa PDA TakoBa, 4Yto C
N3MEHEHMEM YCUSTEHUS KOIPULMEHT LymMa
U3MeHsieTcs meaneHHee, YeM B 00blYHbIX DVGA
(PucyHok 6). bnarogapst atomy y PDA BO BCceMm
AnanasoHe KoadhUUNEHTOB YCUMNEHUS coxpa-
HsleTcs xopoluee 3HadveHue napameTtpa DRF (o
KOTOpPOM ByeT ckazaHOo Yy Tb HUXKeE).

N3 PucyHka 7 BugHo, yto OIP3 y PDA Bo
BCEM [uManasoHe KOIPPULMNEHTOB YCUSEHUS
n3MeHsieTca HesHauduTenoHo. bonee Toro, u
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PucyHok 7. Xapakmepucmukol OUHaMU4eCcKO20
Ouana3oHa ycunumersns sensemcs napamemp
DRF, ocHosaHHbIU Ha OIP3 u koaghguyueHme
wyma.

3aBUCMMOCTb KO3(ppULUMEHTa WyMa Takke He
CTONb BemNuKa, Kak y 60onbLIMHCTBA yeunutenen
C perynmpyemMmbiM KO3(PMULMEHTOM YCUITEHUS.
Mpy n3ameHeHnn koapuumneHTa ycnneHnsa Ha
20 ob ko3 PULUMEHT LIYMa MeHAETCS TONbKO Ha
12 ob.

Pacuet KonnyecTtBeHHbIX
NoKasatenen Kayecrtsa

[nsa KonnyecTBEHHON OLeHKU ANHAMNYECKO-
ro gmnanasoHa PDA BeegeH napametp DRF
(dynamic range figure). Ero nony4atoT BblunTa-
HMeM Ko3(pdULMeHTa Lyma 13 TOYKN Nepeceye-
HUS MHTEPMOAYNAUMM TpeTbero nopsiaka no
Bxoay. DRF saBnsieTcsa xopoLwmm npubnumkeHnem
K obLieMy AMHaMMYeCcKOMy AuanasoHy yCcunu-
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PucyHok 8a. Cesizb OQuHamuyeckoao duarasoHa
cDRF.

Tensa. Y tpagnumnoHHbix DVGA DRF makcuma-
neH npu HambonbLueM ycusrieHun, n ObICTpO
nagaet u3-3a pocta KoaduumeHTa wyma npu
yCTaHOBKax bornee Hu3koro ycunenus. [Ans PDA
MakcumanbHoe 3HadyeHne DRF Haxooutca B

[MapasuTHble
cocTasnstowme IMD3
paBHbl ypoBHIo Wwyma (NF)

cepegvHe guanasoHa Ko3adPUUNEHTOB ycune-
HUS HaNPsXXeHUs1, 1 HEMHOIO MEHSIETCS MO Mepe
CMeLLEeHN K Kpasim gnanasoHa.

padumk Ha PucyHke 8a oeMoHCTpupyeT B3aun-
MocBA3b Mexay DRF 1 MmakcumansHO JOCTUXKK-
MbIM AUHAMWUYECKUM AnanasoHoOM BXo4a yCunum-
Tens. B aTom npymepe WmprHa nonockl nponyc-
KaHus KaHana pasHa 20 MI'y, a nonHbIn AnHa-
MUYECKMI AnanasoH npegcraenser cobon pas-
HOCTb MEXAY NMKOBOM aMNNTya0n ABYX UHTEpP-
MOAYNAUNOHHBIX 4YacTOT M YPOBHEM LUyMma.
[OnHamnyecknit gnanasoH, CBOOOAHbIN OT napa-
3MTHbIX COCTaBNAOLLNX, OyaAeT MakCUMarnbHbIM,
Koraa MOLWHOCTb MNapasuTHOro curHana,
006yCNOBNEHHOro NHTEPMOAYNALMOHHBIMU UCKa-
XeHuamu Tpetbero nopsgka (IMD3), paBHa
ypoBHIO wyma. CkasaHHOE WNMCTpUpyeTcs
PucyHkom 86. BugHo, yto poct nukos IMD3
BTPOE€ OOroHsIeT POCT BbIXOAHOW MOLLHOCTM.
Mpy CHWXEHUU BbIXOOHOW MOLLHOCTU YPOBEHb
wymMa He MEHSETCH, HEeCMoTpa Ha TO, 4TO
amnnutyga nukos IMD3 ymeHbLUIaeTcs.

Pout

CeobogHbIn oT
napasuTHbIX
COCTaBMSIOLMNX
OMHaMUYECKUN
JunanasoH paBeH
Pout — NF

PucyHok 86. VMnnrocmpayust OuHaMu4eckoeo duarnasoHa ycunumers.
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PucyHok 9. KoHpuzaypayusi 6xodoe st HecuMMempuU4HO20 cuaHarna.
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PucyHok 10. Pacuem exo0Ho20 umrnedaHca cxeMbl ¢ mpaduyuoHHbIM FDA.

KoHdurypauum sxogos PDA

[Ba BbiBOga AnddepeHumnanbHoro Bxoga
PDA no3BonstoT NOAKNHOYNTb NOMHOCTLIO ANd-
depeHumanbHbl curHan (PucyHok 9). BxogHon
uMnegaHc 3agaH BHyTpeHHUM pesnctopom 100
OmM, NoaTomy BHELUHWE Pe3nCTOopbl ANs CTaH-
OAPTHbBIX UCTOYHMKOB CUrHana He HyxHbl. Ecnn
Xe notpebyetrca 6Gonee BbLICOKOE BXOAHOE
COMNPOTUBIIEHMNE, MOXHO WCMOMb30BaTb BHELL-
Hue pe3uncTopsl. Kpome Toro, PDA nmeeT cneuum-
anbHble BXOAbl ANS MOAKMHOYEHUS HECMMMET-
PUYHBIX CUTHAMOB.

Mpn ncnonb3oBaHUM HECUMMETPUYHBIX BXO-
noB PDA MOXHO CKOHurypmpoBaTtb Ans npue-
Ma curHanoB oT 50-OMHOro UctovHuka. B atom
cnyyae HyXeH Nullb OOUH BHELLHUIA pe3nucTop
conpotuenenHnem 50 Om. [nsa cpaBHeHus Ha
PucyHke 10 nokasaHo, 4To noTpebyerca ans
YCTaHOBKM BXOOHOMO MMMedaHca CXeMbl € Tpa-
OvuunoHHseiM FDA B crnyyae nogkntoveHus
HeCUMMETPUYHOro curHana. HeobxogumocTb
N3MEHEHMS CONPOTUBMEHUA PE3UCTOPOB AIS
Kakgoro koadpdpmumeHTa ycuneHums ewle 6onb-
e YCroXHseT 3agadvy. HoBon apxuTekTypon
PDA oOecne4dnBaetcss Heu3MeHHOe BXOAHOe
conpotumeneHune 50 Om, HesaBuUcsLlee OT ycTa-
HOBMEHHOIO YyCUneHus:.
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PDA obnapatoT MHOXeCTBOM [JOCTOMHCTB,
BKMNtOYasi NOCTOSAHCTBO MOMOChl NPOMycKaHus,
(OMKCUPOBaHHbLIA BXOAHOW WMMMeAaHc, OTNnY-
HYI0 NMHENHOCTb W XOPOLINA KO3IPDULMEHT
wyma. CoBOKYMHOCTb aTUX aTpubyToB Aenaet
NPOCTbIM Mcnosib3oBaHne PDA B CNOXHbIX CUC-
TemMax, unm B cuctemax, TpebyroLmx BHECEHNS
N3MEHEHMWI Ha NocnegHen ctagnm paspaboTku.

PucyHok 11. OueHouyHass nnama Onsi PDA
LMH6881.
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BbicTpo npoTectnpoBaTe PDA M HavaTte pabo-
TY Hag NPOEKTOM MO3BONMUT OUEeHoYHas nnaTta,
nokasaHHast Ha PucyHke 11. Ytobbl coenatb
nnaty Gonee yHuMBepcanbHOM W MNPOCTON B
NCnonb30BaHMM, Ha HEW YCTaHOBMEHbI TpaHC-
dopmartopbl, npeobpasyoline BXOOHbIE U
BbIXogHble AnddepeHumnansHble curHansl PDA
B HECMMMETpPUYHbIE 50-0MHbIe curHanel. YcTa-
HOBUTb KOIWPULNEHT YCUNEHNS MOXHO NNBO C
nomoubto cuHero DIP-nepekntoyaTtens, nubo
BHELUHMMW CUrHanamu, nogaBaeMbiMy Ha LWTbl-
peBoOW pasbeM.

3aknuyeHue

KoHcTpynpoBaHue cxembl Ha ObicTpoge-
NCTBYIOLLMX ONEPALMOHHbBIX YCUNUTENAX MOXET
oKasaTbCHa HernpocTon 3agaden. [JocTaTtodHo
CNOXHO MOMYYnUTb BbICOKUI YPOBEHb XapaKTe-
pUCTUK, OAHOBPEMEHHO YOOBMNETBOPSAOLLMX

PapuoJloumaH - cexta6ps 2014

MHOTFO4YMCIEHHbIM TPEBOBAHNAM TEXHUYECKOIrO
3aflaHns, TakMM Kak nofnoca nponyckaHus,
WyMbl M BXOAHOW wumnegaHc. BonbLIMHCTBO
pa3paboTumMKOB COMMacuUTCA C TEM, HACKOSbKO
YTOMUTENbHON MOXET OblTb NOBTOPHAst ONTUMM-
3aumsa Lenu NpoxXoXaeHus curHana npu mame-
HeHun KoadhbnumeHTa yeuneHma. Hosbln knacc
anddepeHumanbHbIX yeunutenen no3BonsaeT
rmbko n 6es 3aTpat ycunun cosgaBatb CUrHanb-
Hble LIenoYKn, UCNOoMNb3ya OOHY MUKPOCXEMY U
OOHY KOHCTPYKLMIO B LLMPOKOM AnanasoHe npu-
noxenun. [Z1l

Ccbinku

1. http://www.ti.com/ww/en/analog/amplifiers/Imh68
8x.shtmI?DCMP=hpa_contributed_article&HQS=
pda-ca

2. http://lwww.datasheets.com/search/partdetail/LM
H6881SQE-slash-NOPB/Texas%2BInstruments
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Banana PI.

HoBbil BeK

OAHOMNIATHbLIX KOMNbHOTEPOB

Rob Riemen

Ecrmebl NHTEepecoBanncb NporpaMmmMmpoBa-
HWEM, SMNEKTPOHWKOM WNN KOMMbIOTEPAMU B
TEeYeHNe nocrnegHUX HECKONbKWUX FET, TO, BO3-
MOXHO, B BaluW pykun nonagana nnata
Raspberry Pi. 910 3ame4darernbHbI, HeOONbLUIOW
KyCOYeK KOMMbIOTEPHOrO >Kenesa, CrnocOoOHbIN
NMOMOYb BaM Hay4MTbCHA NPOrpaMMUPOBAHMUIO.
XoTta cosgaTtenu Raspberry Pi Bugenu B Hewm,
npexae Bcero, cpeacTso 0byyeHusi, C XopoLuu-
MU 3HaHUAMKU B 0BnacTu AMEKTPOHMKN U Npo-
rpammmnpoBaHus Raspberry Pi moxHO npespa-
TUTb B HEeYTO Bornbllee, YeM y4ebHUK Nporpam-
MupoBaHus. ManeHbkasi, HO MoLiHas nnara
MOXET CTaTb METEOCTaHUMNEN, PETPO UFPOKN NN
CEHCOPHbIM 3KpaHOM NnaHweTa. Pi genaet ato
¢ nomouwbto 700-merarepuoBOro npoeccopa,
512 M6ant SDRAM 1 oByxbagepHOro Mynbstu-
MeauMHOro corpoleccopa. Takad KoMnnekra-
umsa nossondetr Raspberry Pi cuMtatbca MoLu-
HbIM BCTpamMBaeMbIiM OAHOMNMATHLIM KOMMbOTe-
poM. Ho uto genatb, ecnu NnpoekT TpebyeT 6onb-
Len BbIYUCINTENBHON MOLLHOCTU U Oonbluei
namaTv 4nsa gaHHbix? Torga MOXXHO BOCMOSNb30-
Batbca BeagleBone Black, nnn noaseprHyTtb
Raspberry Pianrpengay.

Ho koHCTpympoBaHue neyvaTHbIX NnaT Tpeby-
eT 6onbLIoro npakTnyeckoro onbiTa. Ewe 6onb-
e 3HaHWM Heobxoaumo Ans Toro, YTodbl cae-
natb OU3NYECKYHO KOMUIO YXKe CYLLECTBYIOLLEN
ne4yaTHon nnatbl U OpraHn3oBaTb ee Npou3BO-
acteo. o aTon npuyunHe nogsepratb Raspberry
Pi anekTpoHHOM Xxupyprum, 4tobbl ob6aBUTL K
Hel HOBble KOMMOHEHTbl, HEe peKkoMeHOyeTCs.
Tem He meHee, komnaHuto LeMaker He ocTaHo-
BWIa CIOXHOCTb A0PabOoTKM nevaTHOW nNnatbl, 1
B pesynbraTe el Obina cos3gaHa Banana Pi.
Apxutektypa Banana Pi o4eHb noxoxa Ha
Raspberry Pi, 3a ncknioveHmem Toro, 4to B ee
OCHOBe nexut cuctema Ha kpuctanne (CHK)
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EEWEb. Embedded Developer

AllWinner A20, paboTtatowas Ha Yactote 1 Tu,
1 DDR3 SDRAM emkocTbio 1 [0anT. Paktnyec-
K1, mcnonb3oBaHHbin B AllWinner npoueccop
npegcrtaensaet cobon ayxbsgepHbin A20 ARM
Cortex-AT.

Cucmema He kpucmarnne AllWinnerA20.

[ByxbsagepHbll npoueccop yaBauBaeT
BblYMCNUTENbHYIO MOLWHOCTL Banana Pi no
CpaBHeHMIo ¢ ucxogHom Raspberry Pi. [1BoriHoe
A0pO JaeT onepauyoHHOW CUCTEME WUIT3UI0
paboTbl ABYyX 1-rurarepuoBbIX MPOLIECCOPOB.
CKOmMbKO NPOEKTOB Bbl HE CMOIMM 3aBEPLUUTL
M3-3a HEXBATKN BbIYUCIUTENBHOMW MOLLHOCTK
Raspberry Pi? Banana Pi cnoco6Ha nameHuTb
cutyaumto. CHK AllWinner A20 moxeT HaMHOro
fonbLle, YemM NpoCTO KOMMNEHCMpPOBaTb HELOC-
TaloLWy0 BbIMUCINTENBHYO MOLLHOCTb. Momu-
MO MOLLHOro npoueccopa, Banana Pi umeert
CNOT ANs NOAKITHYEHUST KapTbl NamaTn opma-
Ta SD emkoctbto go 64 I'b, npegocrtaendas
nonb3oBaTeNto BO3MOXHOCTb COXPaHUTb
HamHoro Oonblue AaHHbIX. 3TU ycoBepLue-
HcTBOBaHus pfenatoT Banana Pi yao6Hbim
oBHOBNEHMEM ¢ NpoaaxHown LeHom $50.
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Tak yto e genaet CHK AllWinner A20 takon
npuenekartensHon? Npexae Bcero, To, YTO 3TO
nepBbI NOAOOHLIN YMN C ABYXbSAEPHbBIM MPO-
veccopom ARMA7. Kak 1 B cnyvyae ¢ coBpeMeH-
HbIMW KOMMNbIOTEPAMU, MHOFOSIAEPHOCTb NOMO-
raeT peLlaTb BONPOChblI MHOro3agavHocTun. Hec-
KONMbKO MPUMOXEHUN MOTYT NOCbINAaTb 1 NPUHK-

MaTb JaHHble OOHOBPEMEHHO, AaBas Nofb30Ba-
Tento Gonblue BNacTn Hag 3agavYamu, KoTopble
OH NnaHvpyeT pewnTb B CBOEM MNPOEKTe.
MHcTpykuum npoueccopa ARM A7 nogaepxnsa-
0T annapaTtHoe JeneHue uenbix uucen. B
ocCTanbHbIX Mpoueccopax apxuTekTypbl ARM
LENOYNCIIEHHOE OeneHne BbINOMHAETCS Mpo-

BbIXO/ AV BULEO

CBETOAMO/ CTATYCA MUTAHMA (KPACHBIH)

M10/1b30BATE/IbCKMIA
CBETOAMOL (3E/IEHBIV)

BbIK/IIOYATE/Tb
MUTAHWA

PA3BEM KAMEPbI

Cb6POC

USB OTG

MUTAHUE SATA

MUTAHWE MUKPO USB (5 B/2 A DC)

PA3BEMbI GPIO | MUKPO®OH

BbIXo4 HDMI

CBETOAMO/ CTATYCA ETHERNET (CUHW)

BbIXOA AYANO

UK NMPUEMHUK

USB2.0x 2

BbIXO/ 10/100/1000 ETHERNET

K/1t04 U-BOOT

PA3BEM LVDS

Jluyesas cmopoHa

AllWinner A20

(ARM-Cortex-A7 d8yxvbsadepHobil)

DDR3 SDRAM 1TBb

SAPKQ A |
M3 O3 NY-0 I
E162204 [5)|

CJ10T KAPTbI SD

ot

ObpamHasa cmopoHa

BrewHue cuzHarnbl Raspberry Pi.
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Banana Pi (cnieea) u Raspberry Pi.

rpamMmHo. AnnapaTtHoe AerneHne ocsoboxpaet
namaTb koMaHg, genad paboTty npoueccopa
oonee adppekTnBHON. Kpome Toro, Ans agpeca-
umm namsti npoueccop ARM A7 umeet 40 6uT.
OT0 No3BoNseT eMy MMeTb JOCTYN K NepBUYHON
namaTu 6onbliero obbema. bnarogaps pacium-
peHuo agpecHoOro npocTpaHcTBa npoLeccop
MOXET BbINONMHUTL 6onblLUe 3a4ay 3a MeHbLUee
BpeEMS.

Hapsigy ¢ MoLwHbIM npoueccopoM, Allwinner
A20 cogepxunT npoueccop rpadpuyeckoro ycko-
putena (GPU). Mga no ctonam 0CHOBHOMO Npo-
ueccopa, atot GPU Mali 400MP2 Ttakxe nmeet
aBa sagpa. NMomumo asyx daep Mali 400MP2
MMeeT KW BTOPOr0 YPOBHS €EMKOCTbIO
256 K6anT, gatrowmn goctyn Kk 6onbLliemy oobe-
MYy HedaBHO UCMOSib30BaHHOW MH(opmaLmu. B
KOHEYHOM cueTe, 9TO YBenuYMBaeT CKOPOCTb
BbIYUCIEHNIN, @ C TOYKN 3peHust rpadmnyeckmx
AuncnneeB MOBbILLAET Ka4eCTBO BU3yanusaumm
rpadpuyecknx ob6bLeKkToB, TpebyoLWmX 60MnbLLION
MaTemMaTtudeckon obpabotku. C Takon TEXHOMO-
rmen 3arpyska rpadmyeckoro wuHtepdenca
nonb3oBaTtenst bygetr NPoNcXoanTb 04eHb Obic-
TPO, rpaduyeckmin yckoputens byaet pabotatb
bonee achekTMBHO, a paspelleHe PUINLMOB
unn KaptmHok nosbicntcd. GPU Gbin BCTpoeH
01151 YCKOPEHMS reHepaLnmn aKpaHHbIX 06bEKTOB.
Ha aTy nnaTy nonb3oBaTterb MOXeT YCTaHOBUTb
Takyto OC, kak Android nnun Ubuntu, n pabotatb
C Heu, He owyulas 3agepxek, KotTopble Mor Obl
BO3HUMKHYTbL Npu 6onee meaneHHom GPU.

TexHU4YeCcKknx orpaHuyvyeHun, npuUcyLmnx
Raspberry Pi, 6onblie HeT. Banana Pi umeet Ty
e cTaHgapTHy nepudepuio, koTopas ecTb y
Raspberry Pi, Bkniodaa Bbixogq HDMI, Bbixoa
10/100/1000 Ethernet, ayano Bbixog 1 pasbembl
BX040B/BbIXx040B 06Lero HazHaveHus (GPIO).
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C Takoh nnaTton Bbl MMEETE BO3MOXHOCTb
npeBpaTuUTb CBOM AOM B VIHTepHET Belen. Pas-
MECTMB OdaTyMKM B pas3HbIX KOMHaTax U CBA3aB
nx ¢ Banana Pi, Bbl cmoxeTe cosgaTtb cebe
XN3Hb, coeguHeHyto ¢ MHTepHeToM. OTO ByaeT
HanoMmMHaTb BamM O JOMAaLLUHUX 006A3aHHOCTSX,
NMOMOXET B BbIMNOMHEHUW NOBCEOHEBHbIX (PYHK-
LM 1 yNPOCTUT BaLLy XM3Hb B LierioM. U Bce 3To
onarogapsa nepenoBbiM TexHorornsiMm Banana
Pi. MoakntoyeHHast K CEHCOPHOMY, UK gaxe K
00blyHOMY 3KpaHy, Banana Pi cnocoGHa pabo-
TaTb NO4 MHOMMMW OMepauuoHHbIMU CUCTEMA-
Mu, BkItoyas Android 4.4 KitKat, Ubuntu 13.01,
Unu gaxe Takylo MynbtumeguiiHyto OC, kak
XBMC. A no MHOMMM 1“3 CBOMX BO3MOXHOCTEWN
Banana Pi conoctaBmMma ¢ cambiMn COBPEMEH-
HbIMW OAHONMATHLIMN KOMMbIOTEPAMM.

M3 Bcex ogHONMaTHbIX KOMMbIOTEPOB, MOKa-
3aHHbIX HegaBHO Ha MexayHapoaHOW BbICTaBKe
npoun3BoaMTENEN NOTPEOUTENLCKOM SNEKTPOHM-
KW, CIOXHO BblOGpaTb XOTA Obl OOMH, KOTOPLIN
nogxoamn obl ons noboro npoekTa. Banana Pi,
OCHOBaHHas Ha 3HameHuTon Raspberry Pi, cta-
HEeT cpeacTBOM CO30aHNSA HEOOPOrnX peLleHuin
ONS MHOTMX 3MEKTPOHHbIX NPOEKTOB, Tpebyto-
LMX MHTEHCUBHBLIX BblMUCNEeHn. Bece aT1o Bnon-
HE BO3MOXHO, MOCKOSIbKY MCXOAHblIE KoAbl
Banana Pi o6wwenoctynHbl. CTaB ogHom 13 nep-
BblX MnaT C ABYyXbSAepHbIM MPOLEeCcCOpoM,
Banana Pi ykaszana nyTb K co3gaHuto Gonee
ObICTPbIX U MEHEE AOPOrMX OQHOMMATHBIX KOM-
notoTepoB. [AByXbs4epHOCTb MNO3BONSET
peLmnTb MHOXECTBO 3a4a4d U3 Tex, KOTopble OKa-
3anucb HernocunbHbIMM  Ana  Raspberry Pi.
OpHonnaTtHble KOMMNbIOTEPbI CrieayoLero NoKo-
neHus yxe nosisunucek, n Banana Pi 3aHnmaet
cpeam Hux ocoboe mecto. [F1
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HGT0PH INCHTROHHAI

125 nert Hasap

OblNna OCHOBaHAa KOMNaHUS

Nintendo

Jessica MacNeil

B 1889 rogy dyssgxmnpo Amoun
(Fusajiro Yamauchi) ocHoBan B Kno-
To, AnonHusa, dupmy Nintendo
Playing Card. HebonbLion 6usHec
Nintendo, HauyaBWwwMNcAa ¢ Npon3Bo-
ACTBa urparnbHbIX KapT, BbIpOC A0
YPOBHS, NpeobpasnBLLEro UrPoBYIO
NHOYCTPUIO BCEro MMpPa.

B TeyeHne MHOrmx neT KomnaHus
yCMeLwHo Bbinyckana usrotaBnuea-
eMYI0 BPY4YHYI SMOHCKY0 pasHo-
BMAHOCTb UrparnbHbIX KapT xaHady-
0a, a B 1949 rogy ee Bo3rnasun 22-
NETHUI npaBHYK ocHoBaTtens Xupowwu Amoun
(Hiroshi Yamauchi). OH pykoBogmn KomnaHuen
0o 2002 roga n ckoHyanca B 2013 rogy B BO3-
pacte 85 ner.

UeparnbHbie kapmbl xaHagyoa.

Ha wvrpoByto M WrpyLlevyHyro MpOAYKLMIO
Nintendo nepekntounnacs B 1960-x rogax,
Korga npodakun urpanbHbIX KapT Havyanu pesko
nagatb. [locne HeCKONbKMX AOBOMBbHO yAAYHbIX
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INGC .

THE NINTENDO PLAYING CARD (2
SHOMERSDORNDRASH,
RYOTUWIAPANG

EDN

NpoeKToB, ycrnexy kotopbix Nintendo
06s13aHa MHHOBALMSIM UHXEHepa U
paspaboTtunka [aHneu WMokowu
(Gunpei Yokoi), komnaHusi Ha4ana
paspaboTky Bugeourp. B 1977
Nintendo HaHana nporpammucTa
Curapy Mwusmoto (Shigeru Miya-
moto), KOTopbl BNOCNEeACTBUMU
cosgarn MHOrue n3 ee cambix Momny-
nApHbIX Urp, Bktodas Donkey Kong,
Super Mario Bros, The Legend of
Zelda, a satem n urpbl 4ng Wii.
Cpeav nepBbIX UrPOBbLIX NpUCTa-
BOK komnaHum Gbinmn Nintendo Entertainment
System (Cuctema paseneveHut Nintendo —
NES), BbinyckaBLuasica B ANOHUKM Nof4 Ha3BaHW-
em «Famicom» 1 npogaHHass B KONMMYecTBe
6onee 60 MH. ycTponcTB, a Takke Game Boy —
camas ycneluHas, no mHeHuo Nintendo, u3 kor-
Aa-nmbo  BbIMYCKaBLUMXCA WIPOBbIX CUCTEM.
Game Boy, 06w 06bem npogak KoTopow npe-

=
\

=

Ueposasi cucmema Game Boy.
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Bbicusm 150 MAH. WTYK, MNOCTOSIHHO COBepLUe-
HCTBOBanachb, U Oblna oAHMM K3 NepBbIX Ha
pbIHKE NOPTAaTUBHbLIM UTPOBbLIM YCTPONCTBOM.
YBUAeB BO3MOXHOCTb NonyvyeHus npubbinu
OT NULIEH3NPOBAHUA, KOMNAHUS BHeApUa vumn
dawmnTtbl 10NES, npenatctByowmn pabote
HenMUEH3NOoHHbIX Urp Ha cuctemax Nintendo.

Yur 10NES.

B 1990-x Nintendo yBenuuuna BbluMCNU-
TENbHY0 MOLLHOCTb CBOMX CUCTEM, Mnepenas
CHavarna Ha 16-pa3psiAHyt TEXHOMNOMNIo B Super
Nintendo Entertainment System (SNES), a
3aTeM Ha 64-pa3psgHyto ¢ yny4dweHHon 3D rpa-
domkom B npuctaske N64. B cucteme N64 takke
nebroTnposan HoBbI akceccyap Rumble Pak,
NO3BONSABLUMIN A1151 HEKOTOPbIX Urp peann3oBaTb
CUIOBYIO OBpaTHyl0 CBA3b C KOHTPOMIEpPOM, U
CTaBLUYD (aKTUYECKMM CTaHOapTOM CcoBpe-
MEHHbIX UTPOBbIX KOHCONEWN.

gt

Super Nintendo Entertainment System.

B 2003 rogy GameCube ctana nepsoi cuc-
TEMOM M3 NPOAYKTOBOW JSIMHEMKN KOMNaHUW, B
KOTOPOW KapTUpUOKM ObiM 3aMEHEHbI ONTU-
YyeckMMK [OuckaMu, HaBcerga u3daBuBLUMMU
MOKOJIEHNE UTPOKOB OT HEOBXOOMMOCTU Nepuo-
ONYECKOr0 yaaneHus rpsidav C KOHTaKTOB.

32 | CTATBU |

GameCube.

Nintendo DS B 21 cTonetuu ctana Tem Xxe,
yem Gbina B cBoe BpeMsi Game Boy, npnobpets
CEHCOpHbIN 3aKkpaH, MukpodoH n Wi-Fi, a B
bonee no3gHUX Mogensx ewle n kamepy. Moc-
negHen MHHoBauuMen komnaHum Gbina cuctema
3DS, noseonstowada nonyyatb 3D adbdekT 6e3
NCNonb30BaHUA cneumarnbHbIX O4KOB.

Nintendo DS.

B 2006 Nintendo BHOBb M3MeHMMNa npasuna
nrpbl Ha pblHKe, Ha 3TOT pa3s cuctemon Wii. Wii
nmerna GecnpoBOAHON AAT4YMK NepeMeLLeHUn,
Wi-Fi, n, npobaBneHHble No3gHee, CEHCOPHbIN
aKpaH ¢ paspewieHnem 1080p, akcenepomeTp,
rmpockon, kamepy v MukpodoH. lNocneaHss
Bepcusa HasbiBanacbk Wii U.

Nintendo aBnsieTca ogHON U3 camblX ycneLu-
HbIX UFPOBbLIX KOMMAHWU B MUPE, U NO-NPEXHEMY
OCTaeTcsl AOMMHMPYIOLWUM MPOM3BOAUTENEM
urpanbHbIX kapT B AnoHuu. [Z1)
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MACTEP-JOMACKEP
BHyTpu iPhone 6 Plus

Cabe Atwell

JTio6ure nu Bbi nX, UNN HEHaBnauTe, HO HeT
HUKaKUX COMHEHMN B TOM, 4YTO CMapT(OHbI
nuHenkn iPhone komnaHun Apple nonbayoTcs
GonbLuon nonynspHoOCTbo. N xoTs oduumnans-
Hble UMdpbl Npogax ewe He Obinn 00bABIEHDI,
No KONMWYeCTBYy MpeaBapUTENbHbLIX 3aKa3oB,
cOenaHHbIX B TeyeHue 24 yacos (NpumepHo 4
MIH.), HOBbI/ annapaTt BABOe MpeB3oLWen
pekopa cBOero npelecTBeHHUKa iPhone 5.
HoBbIi cMapTdOH BbINyLLEH B ABYX BapuaHTax
— 6 1 6 Plus. Mbl 6yanem pasbupatb cnarmaH-
ckyto mogenb Apple, 6onee KpynHbIN «nraHLwe-
TohoH» iPhone6 Plus.

B kopnyce iPhone 6 Plus ckpbimo MHOXecmeo
MmexHO/102UYeCKUX HOBUHOK, eKmtodass CHK Apple
A8, uszomasenusaemyro komnaHuel TSMC.
(McmoyHuk: iFixit).

B otnnumne ot Gonee paHHMX 6enbix Moae-
nen, akTMBHO MOrMoLalWnX rps3b, HOBLIN
cmapTdOH NpegnaraeTcd B TPeEX LiBeTax: cepeb-
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PAHOM, 30110TOM U1 KKOCMUYECKOM CEPOM». IHTE-
pecHo, 4To KomnaHug iFixit oueHnna pemoHTon-
PUrogHOCTb HOBOW NMHENKM B 6-7 H6annos n3 10
BO3MOXHbIX, TaK Kak Tenepb cMapTgoH umeet
Nnerko M3Bnekaembli akkyMynatop, a kabenb
cunTbIBaTENSI OTMNEYaTKoB nanbLeB Gonblue He
OTpbIBAETCHA NPU OTKPbIBAHNM KPbILLIKA.

Ho xBatut 06 actetuke n uudpax npogax
iPhone, naBante nepengem K gerny u nocmor-
puUM, 4TO XXe aenaetcs nog obono4vkon 6 Plus.

OcobeHHOCTH Kopnyca

KpynHbil  akkymynsmop 6onbwe u Ha 16%
aghgpbekmuesHee, yem 8 Modesiu 5S.

AntoMmunHneBas obpaTHasi CTopoHa Kopnyca
iPhone 6 Plus n BepxHAs Kpbllka 13 06bI4HOWN
nracTMacchl CoeguMHAKTCA APYr ¢ APYroM BUH-
TamMu C NATUNENeCcTKOBbIM WNNLOM. 3ameTHoe
«B34yTMe» OT YCOBEPLUEHCTBOBAHHOMW OMTUKM
Kamepbl BbICTYNaeT Hag KOpnycoM NpUMEpPHO
Ha 0.6 MM, 4YTO He nMeeT DOSbLLOro 3Ha4YeHus,
yUnTbIBas 3HAYUTENbHO Yry4leHHoe u3obpa-
XeHue. PackpblB Kopnyc, Bbl yBUANTE, YTO BCE
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y3Nnbl COE€AMHEHbI BMHTAMW C KMaCCUYECKUM
KpecToobpasHbIM LWANLOM, AenatoLwmm pasdop-
Ky 6onee npocton. Ho nepeoe, 4to GpocuTcs B
rnasa— aTo pasmMmepbl akkymynaropa. Apple ycra-
HoBuna Gonbwon Li-lon akkymynsatop emkoc-
Tbto 2915 MA-4, CNOCOBHbIN, KaK yTBEpPXOaeTcs,
B pexumme oxmgaHus obecneuymBaTtb annapar
nuTaHMem B TedeHne 16 gHen. [insa nssneyeHns
aKKyMyrnaTopa Hago NoTAHYTb 3a SA3bI4OK Knen-
kKo neHTbl. OT4YyeTnNMBO BMAHA Kamepa
FaceTime n nnata cBeTtogMooHOW NOACBETKU
ancnnes Retina, a Takke kHonka «[Jomon» ¢
WMHTErpMpoBaHHbLIM CKAHEPOM OTMeYaTKoB Narnb-
ueB Touch ID.

Becbma cepbe3Hblit gucnnei

iPhone 6 Plus nmeet 6onbllon AUCNNen ¢
AunaroHanbto 5.5", npakTuyecku ot yrna go yrna
3aHUMaloLLMIN BCE NPOCTPaHCTBO BEPXHEN NaHe-
nn. TMogobHo ApyrMMm Npou3BOAUTENSIM Ha
pblHKe cmapTdoHos (HTC, LG, Samsung u T.
A.), Apple pewwuna nati no nyTM MmakCcumarbHO-
ro yBenuyeHus paspeluaroen cnocobHocTn
3KpaHa, ocHacTMB cMapToH aucnneem Retina
HD c 401 nukcenem Ha gtonm. [1nsa Bcero amc-
nnea atot 401 nukcenb Ha AWM O3HavaeT
2205 nukcenen Ha akpaH!

iPhone 6 Plus umeem 5.5-0rolimo8bIll 3KpaH C
paspeweHuem 401 nukcesnb Ha OrlM cO c8emo-
OuodHou rnodceemkoli u mexHonoauel IPS.
(McmoyHuk: iFixit).

Bbl yBuanTte, 4to Apple nsmeHuna cnocob
MOAKMOYEHMS KHOMKM «[JOMOWM» K MaTepUHCKOW
nnare, NOSIHOCTbIO UCKIHOYMB KOPOTKUIA FTIOMKINI
kabenb, wucnonb3oBaBwuiica B iPhone 5.
OOHOBNEHHaa KOHCTPyKUMA nonyyuna Gonee
OTMVHHBIA Wnend, nayLwmmn K npoTUBONONOXHO-
MYy KOHLYy annapara, 4To Mo3BOMsiET HaMHOro
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npowe wm3Bnekatb BHYTPEHHWEe J3NneMeHTbl U
CHU3UTb PUCK NOBpEXOeHUA kabens.

3Be3abl CHK Apple A8 APL1011

Cepdue iPhone 6 Plus ¢ ycmaHoeneHHOU Ha
mamepuHckou rname CHK Apple A8 u 1 I'6 O3Y.
(UcmoyHuk: iFixit).

[obGpaBwuncb, 00 cepaua yCTPOWCTBa, Mbl
MOXeM BUAETb, YeM obecrnevmBaeTcs PyHKLMO-
HanbHocTb iPhone 6 Plus, n yBugetb CHK A8
APL1011 Bo Bcel ee kpace. B kauecTBe npouns-
BoaMTENs 4una, paboTawwero Ha 4actoTe
14 T1Tu v nogpepxueawwero 1 béant O3Y
Elpida LPDDR3, Apple BbiGpana TanBaHbCKyO
komnaHuto TSMC. Bot nepea Hamu LTE mogem
MDM9625M komnaHum Qualcomm, moaynb
HWXHero ananasoHa LTE ot Skyworks n ycunu-
Tenb mowHoctn TQF6410 crangapta 3G
EDGE, noctaBnsembii TriQuint. BugeH takke
moaynb MP67B, B koTopoM InvenSense obbe-
AnHuna 6-0CeBOM MMPOCKON M akcenepoMeTp.
Ha obGpaTHoM CTOpOHE MaTEpPUHCKOW nnaThbl
pasmeLlatotcs mogynm NAND cnels emkocTbio
oT 16 go 128 NbanT (B 3aBUCUMOCTU OT HYX[]
notpebutens), mogyne Wi-Fi komnaHum Murata
N KOHTPOMJEp CEHCOPHOro 3KpaHa Npou3BO-
acrtea Broadcom. Kpome Toro, Ha marneHbKoun
nnaTte ycTaHoBreHbl MUKpPOKoHTpornnep ARM
Cortex-M3 (conpoueccop aswxeHus M8),
MOAYIb KOMMYHMKauun vepes bnvkHee none
NXP 65V10 n pagmoyacTtoTHbIN Npuemonepe-
naTtymnk ot Qualcomm.

MHoOro «»enesa» B He60/1bLLOM
obbveme

Kak BMOWTE, B OTHOCUTENBbHO HEOONbLUOK
obbem Apple ynakoBana 6orbLUOe KONMYEeCTBO
oKenesa» 1 BHecna psif yCoBepLIEHCTBOBAHUN
Nno CpaBHEHWIO CO CBOeW npegblgywien cnar-
MaHckon mopaenbto iPhone 5s.
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B

lNonHocmetio pasobpas iPhone 6 Plus, e cpagHu-
mesibHO HebobWOoM [POCMpPaHcmee MOXHO
ysudemb 02pOMHOE KOriu4ecmeo 3r1eKmMpOHHO20
xene3sa. (MlcmoyHuk: iFixit).

Akkymynatop 6onbluert eMKOCTU, AUCnnen
Retina HD c paspeweHnem 401 nukc./gonm n
nonHon nognepxkon cgpopmara 1080p, name-
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HEeHHas KOHCTPYKUMSA KHoMkn Home ¢ nHterpu-
pOBaHHbIM CYUTbIBaTENEeM OTMnevyaTkoB narnb-
LueB — 9TO NIMLWb He3HauyuTernbHas 4acTb yCco-
BepLUeHCTBOBaHWUN, nosBuBLUMXCcA B 6 Plus.
O6e Bepcum iPhone 6 paboTatoT nog ynpaerne-
Huem iOS 8 1 NnpakTU4eCKn He MET OTNINYNI
B KOHCTPYKLUN N TEXHUYECKUX XapaKTepUcTu-
kax. Hanbonee 3ameTHble pasnuuna mexay
ABYMSI MOAENnsiMMU 3akfovalTca B pasmepax
aucnnes (iPhone 6 umeet guaroHans 4.7 awon-
Ma) u eMKoCTU akkymynaTopa (y iPhone 6 oHa
MeHbLue u cocTtaensetr 1810 mA-4). OgHako
COOTBETCTBEHHO pPasnMyaloTCsd U PbIHOYHbIE
LueHbl: ana 6 Plus oHn HaynHatoTca ¢ $299, a
ana6—-c$199.

Mpogaxu nuHerkn iPhone 6 ctaptoBann 19
CEHTADPA, M HEKOTOpbIX MOKynatenewm crerka
pas3o3nun TOT gakT, YTo B psge MarasvHoOB He
okasanocb iPhone 6 Plus, KOTOpbIX, BEpOSTHEE
BCEro, MPOCTO He XBaTWUIO BCEM B AaHHOW Mec-
THOCTM, ecnn Bbl He BbINn cpean Tex cyacTnBe-
YMKOB, KOMY yAarnock caenarb 3akas oHnaiH. (@21
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Renesas Electronics
— UCTOPUA CAUAHUA U NOrNOLLEHUMN.

'nasa 3 — NEC

Yactb 2

OkoH4yaHue. Ha4asno e Homepe 08-2014

KOpud lNemponasnosckuu

B nocnegytowme rogbl NEC Bbinyctuna
MHorne cotHu mogenen MK, HoyTbykoB, oduc-
HbIX KOMMbIOTEPOB, CEPBEPOB, paboymx CTaH-
UM 1M OpyrMx KOMMbIOTEPHbIX npoayktoB. C
2011 roga npou3BOACTBO MEepPCOHarnbHbIX KOM-
NbOTEPOB BbINO NepeBeaeHo B OTAENbHYHO KOM-
naHuto NEC Personal Computers, Ltd. KopoTtko
OCTaHOBMMCH Ha OCOBEHHOCTAX OfHOro U3
nocnegHnx NPoAyKTOB HOBOM KOMMaHUN — HOYT-
bykoB 6usHec knacca VersaPro type VC moge-
nvb 2013 roga (PvcyHok 16) ¢ ycTaHOBNEHHON
OC Windows 8.1 Pro 64-bit. MawumHa B kopnyce
13 MarHMeBoro cnnasa OTNMYAEeTCs NErkoCTbio
(Bec 1.3 Kr c akkyMynsiTopom), BbLICOKOW yaaporn-
POYHOCTBIO ()KECTKUW OUCK OKPYXXEH crneunanb-
HbiM BuOponornowanwuM maTepmanom), oT
OOXOs KraBuaTypa 3aliullieHa BOLOHENPOHU-
LaeMon nreHkomn, cHabxeHa Web kamepon u
GoratblM Habopom WHTEpdENCOB, BKIOYas
USB 3.0 n HDMI.

PucyHok 16. Hoymb6yk VersaPro type VC.
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Opyrne ocobeHHOCTN M YyHKUMOHAIbHbIE
BO3MOXHOCTM annapara:

e LleHTpanbHbIn npoueccop Intel Core i5-
4300M/2.6 MI'y, (2 sgpa, 4 notoka), KOLU L3 -
3 MB;

e Yuncet Mobil Intel HM86 Express, O3Y 4B,
ecTtkmn auck 500 I'b, npuBog ONTUYECKMX
[INCKOB;

eHD KK gucnnen 13.3 grorma 1600x900
TOYEK;

eCBsA3b: LAN 1000BASE-T/100BASE-TX/
10BASE-T, IEEE802.11a/b/g/h, Wi-Fi Direct,
WPA2, WPE, Bluethooth;

e JInTUN-NoHHbIN akkymynatop 10.8 B,

6140 mMA-4, 13.8 yacoB HenpepbiBHOW pabo-
Tbl, 3apsigka 3.5 4aca.

MuvpoByt0 M3BECTHOCTb MOSYYUNIN BEKTOP-
Hble cynepkomnbioTepbl NEC cepumn SX, nep-
Bble mMogenu kotopblx — SX-1 n SX-2 (Pucy-
HOK 17) ObInu npegctaeneHsl B 1983 rogy u
umenu npowussogutensHoctb 570 Mdunonc u
1.3 'dronc, cooTBeTCTBEHHO. (SX-2 cTan nep-
BbIM B MUpe CynepKoMMbTEepOM, Npeodornes-
wnm py6ex 1 N'prnonc). SX-3 (1990 r.) 6b1n1 nep-
BbIM MYNLTUNPOLIECCOPHBLIM  CyNnepKOMIboTe-
pOM, M MOCTaBWUN HOBbIA PeKkopg Mpou3BOAu-
TenbHOCTU — 22 ['¢pnonc. danee nocrnegosanu
SX-4 (1994 r., 64 lcnonc), SX-5 (1998 r,
128 I'prionc), SX-6 (2001 r., 64 Npronc), SX-7
(2002 r., 282 I'dnonc). Ha 6ase SX-6 6bin
NOCTPOEH CaMbli MOLLHbIM B Mupe B 2002-2004
rogax cynepkomnbtotep Earth Simulator ¢ npo-
nssoaguTenbHocTbio 35.86 Tdononc, yctaHos-
NEeHHbLIN B nccnegoBaTenbckoM LeHTpe Earth
Simulator Center B lokorame.
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PucyHok 17. Cynepkommnsromep SX-2.

MepBbIi cynepkomnbioTep SX-8 6bin ycTa-
HOBNEH B odmuce GpPUTAHCKON METeoposioru-
yeckon cnyx6bl (UK Met Office) B 2005 roagy u
npegcrtaensan cobon MoaepHU3NPOBAHHBIN
BapunaHT SX-6 ¢ NpoM3BOANTENBHOCTBIO KaXao0-
ro npoueccopa 16 'pnonc. MNMonHasa cucrtema
Ha ocHoBe SX-8 Mmena NUKOBYK NPOW3BOAM-
TenbHoCcTb 65 Tcpnonc (4096 npoLeccopos,
512 yanoB). Cynepkomnbtotep Earth Simulator
2 6bin noctpoeH B 2009 rogy Ha 6a3e SX-9 u
3aHan 22-e mecto B cnucke TOP500 3a ntoHb
2009 r. (131 Tgnonc, Ha TecTte LINPACK —
122.4 Tcpnonc).

PucyHok 18. Cynepkomnsromep SX-ACE.

B Hos6pe 2013 roga NEC Corporation 06bs-
BMa 0 KOMMEPYECKOM OCTYMHOCTM NOCneaHewn
MOLENM BEKTOPHOIo cynepkommnbiotepa SX-
ACE (PucyHok 18), kapanHanbHO oTnunyatoLle-
rocst OT NPUBbLIYHBLIX KMOHCTPOBY» rabaputamu u
3P EKTMBHOCTLIO. HOBbIE MaLLNHBI MOCTPOEHbI
Ha OCHOBE CaMblIX ObICTPbIX B MMPE NPOLLECCOp-
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HbIX 940€p 1 C camMoK BbICOKOW NPON3BOaUTESb-
HOCTbIO Ha 94po. B pesyneraTte nponssoauTenb-
HOCTb Ha OfIHY CTOMKY 06opyaoBaHNSA yBenn4un-
nacb B 10 pa3 no cpaBHeHunto ¢ SX-9, kpome
TOro, AM3anHepbl ob6ecneynnn o4eHb BbICOKYHO
NANOTHOCTb KOMMOHEHTOB U CYLLIEeCTBEHHO YIyy-
wnnun adpeKTUBHOCTE MMBPUOHOIO OXnaxkge-
HWS (BO3aYyLLUHOE 1 BOAsIHOE). TN Mepbl NpuBe-
NN K CHKEHWUIO aHepronoTpebneHnsa 4o ogHON
JecdaTon, a nnowann, HeobxoanMMon Ans MOH-
Taxa, 40 O4HOW NAToN B cpaBHeHumM ¢ SX-9. MNpo-
N3BOAUTENBHOCTL Ha OOHO AOPO COCTaBMsET
64 'nonc, Ha y3en — 256 "'dnonc, 16 Tgnonc
Ha cTonky 1 131 Tcdononc Ha 8 ctoek (512 y3noB).
Mabaputbl ctorkn 0.75 x 1.5 x 4 2 m. lns mac-
wTabupoBaHus cuUcTeMbl NpPegyCMOTPEHO
ncnonbayetcs nuHui 10 Fomut Ethernet. Bneuar-
nawwmne xapakTepucTUKM, OTHOLWIEHUE
LeHa/npon3BoauTernbHOCTb, MPOCTOTa yCTaHOB-
KW, MHCTaNMauMmM n ucnonb3oBaHms obecneym-
BalOT HeMarnbl NOTeHuman ans 6eicTporo pac-
npoctpaHeHnss SX-ACE B cambIX pasfnyHbIX
chepax yernoBedeckom geaTenbHocTn [9].

NEC BxoauT B 4NCHO MUPOBLIX NIMAEPOB U B
obnacTn TeNneKOMMYHWUKaLMIA B LUMPOKOM CMbIC-
ne, BKNoYas KOCMU4Yeckue, MHPPacTpyKTypHbIe
1 rnobanbHble NpoekTbl. OgHMM U3 NepBbIX NPOo-
eKToB B 0brnactu npoBOAHbLIX KOMMYHUKaLMA
ObIn peanu3oBaH kKomnaHuen ewe B 1924 rogy
nocne pa3paboTkn aBTOMaTU4eckon TenedoH-
HOWM cTaHumm Tuna Strowger-type co6CTBEHHON
KOHCTpyKummn (nepsyto ATC, Bnocneactsuu
Ha3BaHHYK «LLAroBOW CTaHUMen», 3anaTeHTo-
Ban AnmoH B. Ctpoymkep mn3 Kansac-Cutn B
1889 rogy).

B 1954 rogy NEC paspaborana n noctasuna
ans komnanum Nippon Telegraph and Telephone
Public Corporation (Bnocneacteum NTT) nep-
Byto B AnoHun ATC koopamHaTHoOro Tuna
(Crossbar Switching System). B 1964 rony NEC
nocTaBnseT KOMMYyTaLMOHHOe obopyaoBaHue
koMmnaHun KDD ans npoknagbiBaeMblx B TUXOM
OoKeaHe noaBoAHbIX kabernen ceasun, CBY obopy-
AOBaHWe AOns opraHu3aumm CnyTHUKOBbIX TB
TpaHCcAAUnI ¢ MeponpuaTnin 18-x oNUMINNCKUX
urp B Tokmno, a B 1965 rogy noctaensetr NTT
kaHanoobpasytoulee obopynosaHme ¢ MKM Ha
24 xaHana. B 1971 rogy NEC paspabatbiBaeT u
nocraensetr obopyaoBaHvMe ANA  KOMMaHWUM
Comsat Corporation, npegHasHadeHHoe [Onis
CUCTEMbI CBSI3M YEPE3 CMYTHUKM.

Kocmunyeckne npoekTbl KOMNaHWs Havana B
1970 roay ¢ 3anycka akcnepuMeHTanbHOro crnyT-
Huka Osumi, B 1975 rogy NEC paspabotana
ANA  ANOHCKOro KOCMMYECKOro areHTcTBa
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(NASDA, cenvac JAXA) cnytHuk Kiku-1, npea-
Ha3HAYEeHHbIN AN TEXHUYECKUX WCMbITaHUN
obopynoBaHMa M CUCTEM KOMMYyHukauun. C
3TOr0 BPEMEHU Hayanocb aKTMBHOE y4actue
KOMMaHUM BO MHOTMX KOCMUYECKMX NPOEKTax B
AnoHun 1 3a pybexom, B Tom yncne B CCCP un
Poccumn.

KoHuenuua C& C

Ha nepBon mexxayHapogHou BbiCTaBKe Terne-
komMmyHukaumi INTELCOM 77, npolweawen B
AtnaHTe (wTtat xopoxunsa, CLIA) B okTabpe
1977 roga, KOMMNaHWs aHOHcMpoBana HOBYHO
cTpaTervio CBOEro pasBuUTUA, NoApasymeBato-
LLIYHO UHTErpauunio KOMMbIOTEPHbBIX TEXHOSTOMUIA 1
cpeacte ceasm C & C (Computers and
Communications). B HacTosillee Bpems
JencteyeT Tak HasblBaemoe BupgeHue pynnbl
komnaHun NEC 2017, npuypoyeHHoe K npea-
crosiwemy 40-netTHemy robuneto koHuenumm C &
C. B opmynupoBkax koMnaHuuM «BuAeHWE
2017» ato: «CtaTb Begywen rmobanbHON KoM-
naHvemn, ap@EKTUBHO MCNOSb3YOLWEN MOLLb
WHHOBaUMN Onsa co3gaHna MHAGOPMauVOHHOIO
obuecTBa, OPYKECTBEHHOIO NOOAM N OKpYyXa-
towen cpege». B 1985 rogy onga noowpeHus
WHHOBALUMOHHON AEeATENbHOCTU BO BCEM MUpE
obin yupexageH pong NEC C & C Foundation u
npemunsa C & C Prize B 10 MUNNMOHOB MeH ans
HarpaxxaeHusa OTAenNbHbIX NUL, U TBOPYECKMX
rpynn B 3HaK NpM3HaHUA BblAaoLLerocs Bknaga
B HayuyHble uccnegoBaHWs u pas3paboTkn B
obnactn nonynpoBOAHMKOB, KOMMbIOTEPOB,
TENEKOMMYHUKALUA N UHTENPUPOBAHHBIX TeX-
Honormin [10].

Cpeavn naypeaToB npemun nmeetcsi u obna-
haTenb poccunckoro npoucxoxgeHus. B 2013
rogy npemusa C & C Prize npucyxgeHa Bnagu-
mupy Haymoeuuy BanHuky (pogunca B 1936
rogy B CCCP, BbinyckHMK Y3bekckoro rocyaa-
pcTBEHHOrO yHMBepcuteTa, ¢ 1990 roga pabota-
et B CLLA, npodeccop Konymbuiickoro yHusep-
cuTeTa, COTPYAHMK Hay4YHO-UCCrenoBaTenbCKoON
na6opatopum NEC Laboratories B INpnHCTOHE ¢
2002 roga, poto Ha PucyHke 19). MNpemuns npu-
Cy)XOeHa 3a BKIaj, y4eHOoro B co3gaHue cratuc-
Tnyeckon Teopumn obydeHns (SLT — Statistical
Learning Theory), npakTuiyeckon MO4enu anro-
PUTMOB MaLUMHHOIO oby4eHusa (Mogenb onop-
HbIX BekTopoB SVM — Support Vector Machine),
CUMTaloLLENCss OAHOM W3 NydWwux Mopenemn
00yyeHuns B pacno3HaBaHum obpasos, a Takke,
B 3HaK MPU3HAHWUS WUCKIOYMTENBHOrO BKNaja
ero paboT B pa3BuTME COBPEMEHHbIX MH(bOpMa-
LMOHHbIX TEXHOIOTNN.
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PucyHok 19. Bnadumup BarHux.

HOouyepHas komnaHma NEC Design &
Promotion, Ltd. ocywecTtBndetr wusgaHue
Hay4Ho-TexHunyeckoro xypHana NEC Techno-
logy Journal (mo 2006 rog NEC Journal of
Advanced Technology). B ceHTsa6pe 2013 roga
aTa KomnaHusa onybnvkoBana cneumarnbHbIN
BbINYCK (3NeKTpoHHYyto KHury) Vol. 8 no. 1 noa
3aronoBkom «PelleHne coumanbHbIX BONPOCOB
nyTemM akTuBu3aumm 6usHecar», B KOTOPON pac-
CMOTpEHbI coBpeMeHHble gocTumkeHuss NEC B
pasnnyHbix cdoepax MHPOPMALIMOHHbLIX N Tene-
KOMMYHUKALMOHHbIX TexHosnormm [11].

NEC B Poccum

[JeatenbHoCcTb koMnaHum B Poccum Hava-
nacb euwe Bo BpemeHa CCCP. B 1970-e roabl
NEC yyacTtBoBana B KpynHoM NpoekTe no opra-
HM3aUMM KOCMUYECKOW CBA3WN Yepes3 CMyTHUKN
komnaHuu Intelsat B r. lybHe ans obecneveHus
Tenesewanma Ha Onumnunage-80. B 1980-e
rofbl KOMNaHWs peanua3oBarna Lenbi psig Bax-
HbIX 41151 CTPaHbl MPOEKTOB, B TOM Y1Cne, CTPou-
TENbLCTBO pagnopenenHomn NMHUN CBA3M Ha y4yac-
Tke MockBa-AnTa, opraHusaumsi CryTHUKOBOW
cBa3un Inmarsat B Haxogke n Ogecce, opraHusa-
UMsa aBTOMaTUYECKOM MEXOYropogHOW CBA3MN
COBMECTHO c Intelsat B TalukeHTe.

Haunbonee macwtabHble NPOEKTLI C y4acTu-
em NEC 6bInv ocyLecTBrneHb! y>xe B COBPEMEH-
Hon Poccun. TepBbiM M3 HUX CcTana TpaHc-
Cubupckas marucTpanbHasa avHUA CBA3W O
Hyxg Poctenekoma. K 1991 rogy Poccna nmena
Bcero okorno 1000 mexayHapoOHbIX KaHaroB
CBA3W, He nyylle 6bino NoNoXeHNe 1 ¢ Mexay-
ropoAaHbiMu kaHanamu. NpopbiB B 3TOM 0bnacTtu
Npoun3oLLEen BCEro 3a YeTbipe roga; no 3akasy
Poctenekoma mexayHapoaHbIA KOHCOPLUUYM
npu yyactmm kopnopaumin Sumitomo u NEC
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NMOCTPOW OMTOBOSIOKOHHYIO JIMHWUIO CBS3N OT
CaHk-letepbypra oo Haxogku, obecneumnsato-
wyto o 30240 ogHOBpEMEHHO BEAYLLNXCS Tene-
doHHBbIX neperoBopoB. 1o HekoTopbIM Napa-
MeTpa 3Ta YHUKanbHas MO MNPOTSHXKEHHOCTH
nVHMA cBA3K Bblna 3aHeceHa B KHUMY pekopaoB
MHHeca, a Poccus nonyymnna coBpeMEHHYO U
HaOeXHyto CBA3b C MMPOM, 3a04HO peLumB Npo-
Onembl MeXxpervoHanbHon cBs3u. [MoCTpoeH-
Hasg nuMHUA obwen NPOTSAXKEHHOCTLID OKOSO
30000 km cTana vacTbto rnobanbHOM MarucTpa-
N CBSI3M, OMOSICbIBAOLLEN BECb 3EMHOW LUap.
MapannensHo Poctenekomy 6b1110 NOCTaBneHo
paguoperneriHoe obopyaoBaHme ansa gyoénmpo-
BaHuA TpaHc-CrMbupcKon NUHUK CBA3W.

Opyrvm 60nblUMM NPOEKTOM KOMMaHun B
Poccun ctana ceTb CNyTHUKOBBIX TEPMUHANOB
ans cetu ceasu LleHtpanbHoro 6aHka PO «baH-
Knp-1» (BnocnenctTeum n ans cetn «baHkup-3»),
pasBepHyTas B KoHue 1990-x rogos 1 npegHas-
HayeHHasa Ons BeAeHUs1 ObICTPbIX BaHKOBCKMX
pacyeToB. CeTb peanu3oBaHa Ha 6ase Tepmu-
Hanos ¢ manown aneptypon VSAT (Very Small
Aperture Terminal) Tuna NEXTAR BOD-
AA/TDMA, cocTosiILLnX U3 aHTEHHbI 4MaMETPOM
o1 0.95 M 80 2.4 M (B 3aBUCMMOCTU OT YCrOBUI
npuema), 6rioka BHewHen ycTtaHoBku (ODU)
ananasoHoB C/Ku n 6rnoka BHyTpeHHen ycTa-
HoBkM (IDU — PucyHok 20). ODU npeactaBnsieT
coboin KOMMaKTHOe BOAOHeNpoHuuaemoe BY-
yCTponcTBo, 06beauHstoLee TpaHcmeep (HPC)
n manowymsawmn npeobpasosatens (LNC).
CBA3b C BHYTPEHHUM BrOKOM OCYLLIECTBNSAETCA
yepes eanHbIN KoakcranbHbIn kabenb ons nepe-
AaBaeMoro u NpUHMMaeMoro curHana, a Takke
AN CUrHanoB ynpasfieHWsi, KOHTPONsS U NuUTa-
Hus. briok IDU nocTpoeH Ha 0CHOBE COBPEMEH-
Hbix CBMC n ogHOKpucTanbHbIX MNPOLLECCOPOB
obpaboTkum gaHHbIX (BBP). B coctas 6rnoka Bxo-
aaT mogem, BBP 1 2-4 nopta cBA3u C OKOHEYHbI-
MW YyCTPONCTBaMM (BO3MOXHO pacluMpeHue Ao
16 nopToB).

PucyHok 20. BHympeHHul 6ok NEXTAR.
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O6nactn npuMeHeHUs1 TEpMUHArIOB: onepa-
uun B ToproBbix Todkax (POS), ob6enyxusaHue
0aHKOBCKMX M (PMHAHCOBbLIX onepauun, anek-
TPOHHAas noyTa, akc, AeHeXHble nepesoabl 1
PSA OPYrUX NPUITOXEHUI, B TOM Yncne, nepeaa-
Yya aHarnoroBoro curHana selyarternbHoro TB u
UMGPOBLIX paguoBeLlaTenbHbIX MNpoOrpamm.
Kpome LB P®, o6opygosaHue NEC ncnonb3o-
Bann OAO «laskom», OIYMN «Kocmuyeckas
cBA3b», BocTokTenkom[12].

TpeTnin KpynHbIA 1 AONTOBPEMEHHbLIN MPOEKT
NEC kacancsa co3gaHust MOLLHOCTEN NO Mpous-
BOACTBY U MPOABWXKEHUIO CUCTEM KOMMYyTaLUn
ans tenedoHHbIx ceten NEAX61S. B 1997 rony
NEC coBmecTHO ¢ Sumitomo, Mitsui n xognHrom
«TenekommusecT» (CaHkT-lNepebypr) obpasosa-
nn 3A0 «H3K Hesa KommyHukaunoHHble Cuc-
TeMbl» W OTKPbIIM 3aBOA4 MO MPOM3BOACTBY
HoBenwmx ropogckmux ATC NEAX61S. B 1999
rogy npeanpusaTue nonyynno cratyc oTeyec-
TBeHHoro npoussoagutend. ATC noctaBnanuch B
CaHkT-lMeTtepbypr, Mocksy, HuxHuin Hosropog,
PocTtoB, TBepb, Knpos, Ha Ypan n [lansHuin Boc-
TOK. [ANs noaaepXku KpynHbIX kKnneHtos ¢ 1998
roga paboTtaeT COBCTBEHHbIN CEPBUCHbIN LIEHTP
KomnaHum B Mockse.

[eaTtenbHOCTb KOMNAHUM HE OrpaHMYnBaET-
CSl NepeyYncrnieHHbIMIN NpoekTamMu, Hanpuvep, B
2007 rogy NEC npvHumana yyactue B cosga-
HUW NOABOAHbLIX BOJIOKOHHO-ONTUYECKUX
KabenbHbIX CUCTEM Ha nNUHUKM XOKKanao-
CaxanuH npoTskeHHOCTbIo 570 KM B MHTEpecax
3A0 «KomnaHuga TpaHcTenekom» 1 SANOHCKOro
onepatopa NTT Communications. B 2008 rogy
cAaHa B akcnnyataumto BOJIC mexagy Haxoakon
n Haoauy (AnoHus) npoTtsykeHHoCTbio 1800 KM 1

N, -

PucyHok 21. Akuxupo Cakypad.
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cBdasaBwas cetn «Poctenekoma» wn KDDI
Corporation. B 2013 rogy NEC noctasuna
obopynoBaHue manbix coT ansa LTE -cetn OO0
«Ckapten» (Yota) B Mockse, CaHkr-lleTep-
oypre, KpacHogape n Couwn.

B 2010 rogy NEC Corporation npoussena
obveanHeHne «NEC Heea KoMmyHMKaUMOH-
Hble Cuctembl» n «HIK MHdokoMmyHmKauum»
(obpasosaHa B 2005 rogy), cosgaB «eguHoe
OKHOY, And nocTaBok ntobbix npogyktoB NEC. B
2011 rogy OTKpbITbI NpeacTaBUTENLCTBA 00be-
OnHeHHon «NEC Hesa KomMMyHMKaUMOHHbIE
Cuctembl» B benapycu, KasaxctaHe u Ha Ykpa-
nHe. B Hos10pe 2013 roga reHepanbHbIM ANPEK-
TOPOM 3TOW POCCUNCKON KOMMaHUKM Obln Ha3Ha-
yeH Akuxupo Cakypan (PucyHok 21), Bosrnas-
naswwun paHee genaptameHT NEC Corporation
no npogaxam B Poccum u ctpaHax CHI. Mo ero
3asBMeHneM poccuinckasa KomnaHms 3a nocnea-
HWe rogbl cTana bornee KIMeHTOOPUEHTUPOBAH-
HOW, a Takke HaMepeHa BbIBECTU AEATENbHOCTb
3a npegenbl HasBaHWst («KKOMMYHUKALMOHHbIE
CUCTEMbI» ), MOAPa3yMeBatoLLEN NOCTABKY Tere-
KOM-peLleHunin ansa onepatopos cBs3u. [Npegno-
naraetcsi HayaTb npoaBwxeHne VT-npoaykTos,
o0nayHbIX peleHnn, cuctem obecnevyeHus
obLecTBeHHOM 6e30NacHOCTM U NPOAYKTOB A1
«YMHbIX JomoB» [13].

3aKkn4yeHue

lMpeacTtaBneHHble B cTaTbe Marepuarbl He
OXBaTbIBAlOT B MOSIHOW Mepe MHOrne Hanpasrne-
Hua geatenbHocTn NEC Corporation, paccmort-
peTb UX Nogpo6HO He NO3BONAKT 0OGbEMbI XKYp-
Harna, No3TOMy B 3aKITHO4eHWe KOPOTKO OCTaHO-
BUMCS Ha ABYX acnektax OesATeNbHOCTU 3TOW
KpynHewnLien anekTpoHHOW Koprnopauun — guc-
nnesx n MobunbHbIX TenedoHax.

PucyHok 22. MoHumop MultiSync EA244UHD.
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NEC Display Solution nosiBunace B anpene
2007 roga, korga BCTYNUITIO B CUITY COBMECTHOE
peweHne komnaHun NEC Corporation, NEC
Viewtechnology n NEC Display Solution 06 06b-
€OVHEHMM HEKOTOPbIX HanpaeeHnn buaHeca, a
WMEHHO, MOHUTOPOB, MPOEKTOPOB N MNa3MeH-
HbIX CUCTEM B pamMKax OAHOM KOMMaHuu, cnewm-
anuaupymollencs Ha paspaboTke WU BbinNycke
BCEX TMMOB cpeacTB oTobpaxeHus nHdopma-
uun. B EBpone gaHHbIM HanpaBneHWeM 3aHu-
maetcs komnanusa NEC Display Solution Europe
GmbH (MioHxeH, epmaHns), nmetowias npeg-
CTaBUTENbLCTBO B Poccuu.
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PucyHok 23. Comoebiti menegpoH NEC-e101.

KomnaHus npegnaraet cnegyowime npogyk-
Tbl U PELUEHUS: MOHUTOPbI PA3SIMYHOrO HasHa-
YyeHus, gucnneun 6onbLioro popmara, cBeTOAN-
OOHble MOAynu, NPOEKTOpPbI, a Takke oTpacne-
Bble CUCTEMHbIE peLLeHnsa Ans aBuauuu, umd-
pOBOro KMHO (Ha PucyHke 22 — moHuTOp 4K Tna
MultiSync EA244UHD, 24 pronma, 3840 x
2160 nukc.), HapyXHbIX MHPOPMAaLIMOHHBIX CUC-
TeMm, 06pa3oBaHMsA 1 MHOXECTBO APYrux cneum-
anbHbIX peLeHunn [14].

Nctopusa mobunbHbix peweHun NEC Hava-
nacb ewe B 60-rogbl, 04HAKO NPOM3BOAUMbIE
KoMnaHven MoOunbHble npoayKTbl Npodasa-
NCb B OCHOBHOM B AnoHuu, B EBpone oHu nos-
BUNMCh Tornbko B 90-e roabl. B AnoHun mobunb-
Hukn NEC o nocnegHero BpemMeHu 3aHumanm
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nopsaka YeTBepTu pbiHKa (6onbLue nboro opy-
roro 6peHaa), B TO BpeMS Kak BCe He ANOHCKue
MOOWNbHbIE MPOAYKTbl 3aHMManu He Gonee
10%. 3a mobunbHukamu NEC 3akpenunacb
cnaea 0co60 ka4eCTBEHHbIX NPOAYKTOB, 3aBOe-
BaBLUMX MHOXECTBO Harpag W npusHaHue
nonb3oBatenen. B Poccun mobunbHble Terne-
doHbl NEC Obinvn BnepBblie NpeacTaBneHbl B
2005 rogy mogenamun NEC e101 (PucyHok 23) n
NEC e242.(Z1

Jluteparypa:
9. http://primeurmagazine.com/weekly/AE-PR-12-
13-65.html
10. http://www.candc.or.jp/en/aboutus.html

11. http://www.nec.com/en/global/techrep/journal/
epub/index.html?
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Ctekn

ANS opraHn3agun
becnpoBoHOM

nepefad AaHHbIX

Ha ocHoBe ycTpoiicTe STM32W108

Yactb 2

lNpodomkeHue. Ha4yano e Homepe 07-2014

Muxaun Pycckux

Paccmampuearomcesi oyHKUUU rpuemMa rnakemos, Kpurnimoezpacgbudeckue hyHKUUU, oyHKYUU Orst
pabomsi ¢ MAC-madimepom u dononHumerbHbie pyHKyuu 6ubnuomeku SimpleMAC. [Jaemcs
Kpamkoe onucaHue ripomokona ZigBee RF4CE, nosicHsemcs rnpuHyun asmomamu4yeckol riepe-
CMpOUKU Yacmomabl, MexaHu3M 06Hapy>XeHUS y3/108 U COMPSXKEHUS C HUMU, @ Makxe MexaHu3m

rpuema u omrnpasku coobuweHud.

®YHKUUM NpUema NaKkeToB

[1ns Toro 4toObl NPUHMMAaTL NaKeTbl, HEOOXO-
AVMO NMpaBuIbHO HACTPOUTL PUNBTPLI pagmon-
pueMHuka. B nepByw ouyepegb C MOMOLLbIO
dyHkumn  ST_RadioEnableAddressFiltering
(boolean enable) cnenyet paspewunTb (NPUHK-
mMaembin napameTp TRUE) unu 3aanpetntsb (npu-
HuMaembi napameTp FALSE) dunbstpauuio no
noeHTudukatopam cetu un ysna. Cnegyert yyu-
TbiBaTb, YTO MO YMOMYaHUIO PUNLTPaLMS akTu-
BupoBaHa. danee dyHkunen ST_RadioEnable
AutoAck(boolean enable) HyxHO pa3peLunTb
(mnpuHumaembin napametp TRUE) nnun 3anpe-
TMTb (MpuHUMaembin napametp FALSE) aBto-
MaTUYECKYLo nepegayvy NoaTBepXXAEeHUA NPUHS-
TbIX NakeToB. Takke 3apaHee MOXHO yKa3saTb
Heob6x04MMOCTb UTHOPMPOBAHUS NAKETOB, KOTO-
pble He NPOLM MPOBEPKY MO KOHTPOMbHOW
cymme (CRC). 310 genaetcsa ¢ NOMOLLbIO OyHK-
umm ST_RadioEnableReceiveCrc(boolean
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enable). Ecnn npvHumaembin napameTp Oyger
paBeH TRUE, To nakeTbl C HECOOTBETCTBYHOLLEN
KOHTPONbHOM CYMMOW He ByayT y4MTblBaTbCS.
CneayeT NOMHUTL, YTO B A@HHOM Cly4ae y Tex
nakeToB, KOTOPble MPOLAW MNPOBEPKY, GanThbl
CRC 6yayT aBTOMaTn4eckm otobpacbiBaTbCA.

Ecnu yctaHoBneHa omnerpanmsi nakeTos, TO
¢ nomouwbto dyHkumm ST_RadioSetPanid
(int16u panld) cnegyet ycTaHOBUTL MAEHTUU-
KaTop nepcoHanbHOW CeTu y3na, KOoTopbIA yKa-
3blBaeTcd nNapametpom panld. TNocne aToro
dyHkumen ST_RadioSetNodeld(int16u
nodeld) 3apaetca wugeHTudumkatop camoro
y3na. [ina npoeepku naeHtudukatopa cetn u
naeHTudmkaTopa yana MOXHO BOCMNOb30BaTb-
ca dyHkunammn ST_RadioGetPanld() wu
ST_RadioGetNodeld(), koTopble BepHyT Tpe-
Oyemble napameTpbl B opmarte int16u.

Kak Tonbko nakeT Obin NPUHAT YCTPONCTBOM,
6ubnunotekon Bbi3biBaeTca pyHkuma ST_Radio
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ReceivelsrCallback (int8u *packet, boolean
ackFramePendingSet, int32u time, int16u
errors, int8s rssi). NapaveTtp *packet asnset-
C4 yKasaTtenem Ha 3TOT NakKeT, NPy 3TOM OH Hauu-
HaeTca ¢ 6anTa OonvHbl, a 6aniTbl KOHTPONBHON
CyMMbl B OaHHOM Crny4ae He Y4YMTbIBalOTCS.
Mapametp ackFramePendingSet npuHumaet
3HayeHne TRUE, ecnu npegnonaraetcsa noa-
TBEPXXOEHME MONyYeHUsI NakeTa, B NPOTMBHOM
cnyyae oH yctaHaBnmBaetcsa B FALSE. B time
Oynet xpaHuTbcs 3HadeHne MAC-Tanmepa,
onpenensLlee MOMEHT KOHLIA CUHXPOHM3aL MK
npuema naketa. NapameTp errors BblpaxaeT
KONnnM4ecTBO olNBOK B AaHHOM nakeTe. B rssi
yKasblBaeTCqd MOLLHOCTb cuUrHana, 3adukcmnpo-
BaHHasi 3a BpeMsi npuemMa nocnegHux 8 cMmeo-
OB NakeTa n BblpaxkeHHas B 4bwm. NpaBurbHas
npouedypa npvema naketoB nokasaHa B Jluc-
TuHre 1. dparmMeHT Koga COCTOUT U3 Bbi3biBae-
Mo no npepbiBaHuio dyHkumn ST_Radio
ReceivelsrCallback n rnasHon yHkLMM main,

JlucmuHne 1.

/*Bybep mnst xpaHeHuss nakera */
unsigned char rxPacket[128];

B KOTOPOW BbIMOMHAETCA OCHOBHOMW LMK MNpO-
rpammbl. [ns npuema n obpaboTkm naketa
HY>KHO 3agaTb ABe rnobarnbHble NepemMeHHble —
MaccuB Onst XxpaHeHust banTtoB naketa rxPacket
n OyneBy nepemeHHyk packet Received, ¢
NMOMOLLbIO KOTOPOW ByaeT onpeaendartbcst Heob-
XOOAUMOCTb KOMMPOBAHUS AaHHbIX M3 Maccuea
packet, noctynHoro Tonbko npu o6paboTke npe-
pbiBaHUs, B MaccuB rxPacket, ¢ KoTopbIM MOXHO
Bynet paboTaTb B OCHOBHOM LMKIE NPOrpamMmbil.

Kpuntorpadpuueckue pyHKuuun

[ns opraHMsauumn 3sawmeHHoOn nepenadn
NnakeToB B COOTBETCTBUM CO cTaHgapToMm AES-
128 6nbnmoTekon NnpegocTaBnsaTCa TPU QYHK-
unn: ST_AesSetKey(int8u *key), ST_AesGet
Key(int8u *key) n ST_AesEncrypt(int8u
*block). C nomoLLblo NepBoO yCTaHaBNMBaETCA
128-6UTHbIN KNOY WMGPOBAHUA, a napameTp
*key siBnaeTcAa ykasatenem Ha Hero. ®yHkums

/* byar, curHaANMBMPYKWMIZ O HANIMUMM IIaKeTa, KOTOPHM HYyXHO obpaborare */

boolean packetReceived = FALSE;
/*llpeprBaHne mno npmeMy nakerax/

void ST RadioReceivelsrCallback (unsigned char *packet,

boolean ackFramePendingSet,
unsigned long time,
unsigned int errors,
char rssi)
{
unsigned char i;
if (packetReceived == FALSE) {
for (i=0; i<=packet[O0]; i++) {
rxPacket[i] = packet[i];
}
packetReceived = TRUE;
}
}
void main (void)
{
while (1) {
if (packetReceived == TRUE) {
for (i=0; i<=rxPacket[0]; i++) {
/* OBpabBaTmeaeM naker */

}

/* Naker 6m1 oBpaBoTaH, No3TOMy cienyeTr cbpocurs bnar packetReceived*/

packetReceived = FALSE;
}

}
}
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ST_AesGetKey nosBonsger nonyynTb KoY,
ucrnornb3yemMbll Npu wngpoBaHmM. B gaHHOM
cnyyae *key npeactaBnsieT cobow ykasaTernb
Ha obnacTb namsiTv, kyaa oyget 3anmcaH 128-
OuTHbIn Ktod. Wcnonb3ys ST_AesEncrypt,
MOXHO 3alumdpoBaTtb 128 GUT faHHbIX, pacno-
NOXEHHbIX B 06nacTn namaTu, Ha KOTOPYHO CCbl-
naetcs ykasarenb block. [Npun atom 6yget 3age-
MNCTBOBAH KoY, paHee YCTaHOBMEHHbIN (yHK-
umen ST_AesSetKey.

dyHKUUM gna pabotbl c MAC-
Taiimepom

MukpokoHTponnepbl STM32W108 wumetoT
20-6uTtHbIN MAC-Tanmep, Kaxkabli OUT KOTOPOro
COOTBETCTBYET BPEMEHHOMY MHTEpBany 1 MKcC.
Takum obpasom, ero oGHyreHne NPonCXoauT
NpPUMepPHO pa3 B cekyHAay. Tanmep 3anyckaeTcs
aBTOMaTM4YeCKM nocne Bbi3oBa QyHKLUN
ST_Radiolnit(). Ans Toro, 4To6bI NONYy4nTL 3Ha-
yeHne MAC-Tanimepa, Hy>kHO BOCMNOJb30BaTbCS
dyHkumen ST_RadioGetMacTimer(), koTopas
BEPHET LeNoYMCcneHHyto 32-paspsgHyro Benu-
YUHY.

Bubnuoteka gaer BO3MOXHOCTb CpaBHUTb
3HavyeHne MAC-Tanmepa C HEKOTOPbIM 3ajaH-
HbIM MPOrPaMMMUCTOM YMCITOM. [1ns1 3TOro cHava-
na c¢ nomowbto dyHkumm ST_RadioSetMac
TimerCompare(int32u value) ykasbiBaeTcsi B
napameTpe value 3agaHHOe ONs CpaBHEHUS
3HayeHve. 3atem napameTpy enable dyHKLMK
ST_RadioEnableMacTimerCompare(boolean
enable) npucsauBaetca 3HavyeHne TRUE gns
TOro, YTOObI pa3peLlnTb NpepbliBaHNE, Bbi3biBae-
Moe npu coBnageHuun 3HadeHns MAC-tanmepa
N 3agaHHoM BenuunHbl. O6paboTumk AaHHOro
npepbiBaHns HocuT HasBaHuMe ST_RadioMac
TimerComparelsrCallback(). B npouecce pabo-
Tbl IPOrpaMMbl MOXXHO TaKXKe NPOBEPUTL, pa3pe-
LUEHO NN CpaBHEHME Ha [aHHbI MOMEHT C
nomowbto ¢dyHkumm ST_RadioMacTimer
CompareEnabled(), kotopas BepHeTr TRUE
(paspeLeHo) nnu FALSE (3anpeLueHo).

Mpoune pyHKUMM gNA ANArHOCTUKMU
MU KOHPuUrypauumm

Bubnunoteka SimpleMAC Takke npegocTas-
nsieT psig nonesHbIX PYHKUMI AN AUarHOCTUKK
N KoHdurypupoBaHusa paguomoayns. C
nomowbto ST_RadioEnergyDetection()
MOXHO OnpefenuTb CPeHNin ypoBEHb MOLLHOC-
TW, 3aTpavYeHHON Ha nepegady BOCbMU nocnea-
HUX CUMBOMNOB. PYHKUMSA BEPHET LENOYUCneH-
HOe BOCbMWpa3psiAHOe 3HayeHue, NponopLumo-
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HanbHoe abwm B npegenax ot —97 oo —25 abm.
[ns npoBepku 3aHATOCTY KaHana Crny>xuT QyHK-
uma ST_RadioChannellsClear(), kotopas Bep-
HeT TRUE B cnyyae, ecnu kaHan cBo6oaeH, nnu
FALSE, ecnu kaHan 3aHAT.

lMone3Ho 0cOBEHHOCTBIO MUKPOKOHTpOIE-
poe STM32W108 siBnsieTca Hanuune moayns,
HasblBaeMoro packet trace interface (PTI), koTo-
pbii NO3BONSAET BbIBOAUTb BCE MPUHUMaeMble
nakeTbl Ha NOPT BBOAA/BbIBOAA, YTO obnervyaet
oTnagky. [Ona 3Toro WUCMonb3ylTcs JIMHUK
PTI_EN n PTI_DATA (GPIO[4:5]). Mpuuem aTn
NMHUM OOIMKHbI ObiTb 3apaHee CKOH(UIypupo-
BaHbl Ha paboTty ¢ PTI. Ons aktneauum PTI cne-
ayet Bbi3Batb QyHkuuto ST_RadioEnable
PacketTrace(boolean enable) c napameTpom
enable pasHbiM TRUE. o ymonyaHuio gaHHbIn
MOAYIb HAXOAUTCS B aKTUBHOM pexume. Ecnv B
npouecce paboTbl NporpaMmbl BO3HMKNA HEOB-
XoANMMOCTb npoBepuTb ctatyc PTI, To cgenatb
3TO MOXHO C nomolblo yHkumn ST_Radio
PacketTraceEnabled(), kotopasa BepHeT TRUE
unu FALSE.

[na BbINONMHEHUS TECTOBLIX oOnepauun,
HanpumMep, n3MepeHns ypOBHS MOLLIHOCTM nNepe-
nadn, mnmeetca dyHkuma ST_Radio
StartTransmitTone(), koTopas nossonser
HayaTb TPaHCNSALUMIO HECYLLEN YAcTOThbl TEKYLLe-
ro kaHana cBsisan. 9Ta TpaHCNAUUS MOXET ObITb
npekpailieHa Bbi3oBoMm dyHKuMM ST_Radio
StopTransmitTone(). BaxHO MNOMHWUTL, 4TO
pagnomoaynb A0 BXOA4a B AaHHbLIN peXum gon-
»K€H ObITb B COCTOSIHUM OXXNOaHUS, TO ECTb OH HE
OOIMKEH nepefaBaTbh HUKAKMX OaHHbIX. Takke,
noka yCTPOMCTBO HaxXOAUTCH B 3TOM peEXuMe,
Henb3s Bbi3biBaTb Apyrue yHKLMM Gnbnmnoteku
SimpleMAC.

Brubnuoteka no3eonsieT nepegasaTb B ahup
crnlyyarHble AaHHble C MOMOLLbI0  (PYHKLMM
ST_RadioStartTransmitStream(). B atom cny-
Yyae HMKaKux nakeToB chbopMMpoBaHO He Byaer,
a OynyT nepegaBaTbCsl CnyyaiHble CMMBOSbI 40
MomMmeHTa BbidoBa ST_RadioStopTransmit
Stream(). Mexagy atumn aBymMs yHKUMSAMUA
Takke He OOIMKHbl BbI3bIBATbCS Npoyne gyHK-
umm 6nbnmoTekn, a npuemMonepenaTymK 4OSMKEH
HaXoOMTbCS B PEXUME OXKNaaHUS!.

Momumo npoyero, Gubnunoteka moxet obec-
neynTb JOCTYN K annapaTHOW YacTu pagnoMo-
Ayns Ons reHepauum cnyyamHbiX yucen. 970
ocywectsnsetca d¢yHkunenn ST_RadioGet
RandomNumbers(int16u *rn, int8u count).
3pecb B NnapameTpe count yka3biBaeTCsl KOnu-
YeCTBO CIlyYaWHbIX LUeCTHaauaTupaspsagHbIX
yucen, KoTopble OyayT pasmelleHbl B NaMsTH,
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HauMHas Cc agpeca, onpeaensiemMoro ykasaTe-
nem *rn.

ZigBee RF4CE

Mpotokon ZigBee RF4CE 6bin paspaboTaH
KoHuepHom RF4CE (paguo4yactoTbl Ansi 6bITo-
BOW 3MEKTPOHUKM) C Lenbio obecneynTb CTaH-
0apTM3MpoBaHHON crieundukaumen gomallHue
anekTponpunbopbl ¢ AUCTaHLNOHHbBIM yrnpasne-
Huem. MNynbtel Y Ha ocHoee ZigBee RF4CE
nmelT OOnblyd AanbHOCTb LAENCTBUSA, OHMU
HagexHee 1 npegocTaBnsaT 6onblue ceobobl
npu ynpasfeHUn YyCTPONCTBOM, YEM WHpaK-
pacHble NynbTbl, PYHKLMOHNPOBAHNE KOTOPbIX
3aBUCUT OT HaNU4uMs UM OTCYTCTBUS Mpens-
TCTBMA Ha MpsAMOW AUCTaHUMW OO0 oObekTa
ynpasnexHus. Kpome TOro, pagvo4actoTHble
nynbTbl 06NagaloT elle OOHUM CyLLECTBEHHbBIM
NpPevMyLLECTBOM — CBSA3b C ObITOBLIM Np1GopomM
MOXET ObITb [OBYXCTOPOHHSISI. OTO MOBbILIAET
bYyHKUMOHANbHOCTb 1 yA0OCTBO 3KCNyaTaumm.

Ctanpgapt RF4CE onpeaenseT ceTeBon ypo-
BEHb, a Takke ABa Npodunsa NpuUnoxeHus aAng
noTpeduTenbLckon anekTpoHnkn —ZRC nZID.

CeTeBOI YpOBEHb

CeteBon ctek RF4CE aBnsetca HagcTpomn-
kon Hag yposHaMu PHY 1 MAC ctangapta IEEE
802.15.4. OTOT CcTek NO3BOMSAET OpraHM3oBaTb
HadeXHyl BCeHarnpaBrneHHy OBYCTOPOHHIOH
CBS3b C BO3MOXHOCTbHO LWnMdpoBaHus, obecne-
YNTb BbICTPYHO NEPECTPOVKY YaCTOThl ANS Ny4-
LLUEen COBMECTUMOCTM C Apyrumm 6ecnpoBoHbI-

MyneT ons
Tenesmsopa

DVD-npourpbiBaTenb

MU TEXHOITOrMAMU OAaHHOINo 4YaCcTtoTHOro Anana-
30Ha " 4OCTUYb HN3KOIo aHepron0Tpe6neHV|s=|.

Crangapt RF4CE onpegensieT Tonbko fBa
TMMa CETEBbIX Y3IOB: LENEeBOW y3en u y3en-
KOHTPOINEp. Y3nbl-KOHTPONEpPbl, B Ka4ecTBe
KOTOPbIX OObIYHO BbICTYNAKOT MynbThbl yNpasne-
HUS, TaKKe MOryT Ha3blBaTbCS UHULMMPYHOLLM-
MW YCTPOWCTBAMW, MOCKOMbKY MMEHHO OHMU
3anyckatT npoueccbl 0bHapy>XeHWUsi y3noB B
CBOE CETU 1 ConpsikeHns ¢ HumMK. NoapobHee
00 3TOM HanMcaHo HUXe.

Tononorus ceTu MOXeT NpeacTaBnsaTb COO0M
CXEeMy «To4Ka-TouKa» unu «3sesga». Npu atom
B OQHOW NepcoHanbHOM CETU MOXET ObITb OAMH
WU HECKOMbKO Y3r0B-KOHTPONMEpPOB M OAWH
ueneson y3ern. Takke BO3MOXHbl CTPYKTYpbI, B
KOTOPbIX HECKOSIbKO MepCoHanbHbIX ceTen
MOryT UMeTb 00Lme yanbl. [pumep Takom Tomno-
noruu nokasaH Ha PucyHke 5.

CtpykTtypa PucyHka 5 cogepxuT Tpu uerne-
BbIX y3na: tenesusop, DVD-npourpbiBatens u
CD-npowurpbiBatens. Kaxagbiin n3 HMx obpasyet
CBOIO COOCTBEHHYIO MEepCOHarbHyl0 CeTb MU
MMeeT COOTBETCTBYIOLLMIA Yy3en-KoHTponnep.
Kpome Toro, B CeTu NpuUcyTCTBYET MHOrOQyH-
KUnoHanbHbI nynbsT 1Y, cnocobHbIN ynpaenaTb
BCEMW Tpems LuUeneBbiMu Yy3namu. Cregyet
3amMeTuTb, 4To DVD-npourpbiBaTens Takxe coe-
OWHEH C TeneBu3opom, bnarogapsi yemy npwu
BKSitodeHHoM DVD-npowurpbeiBaTene B TeNeBn3o-
pe MOXeT ObiTb BblOpaH [OOMONMHUTENBHLIN
KaHan.

B ntore, AaHHasn KoMnnekcHasi CeTb COCTOUT
N3 Tpex NepcoHarnbHbIX ceTe: ogHa obcnyxu-

Mynet gns
DVD-npourpbiBatens

TeneBunaop

MyneT gna
CD-npowurpbiBaTens

MHorodyHKLMOHaNbHbIN
nynet

CD-npowurpbiBaTtenb

PucyHok 5. Cmpykmypa, cocmosiuiasi U3 HECKOSbKUX [epCOHarlbHbIX cemel.
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BaeT TeNeBmn3op 1 COCTOUT U3 CaMOro TeNeBn3o-
pa, nynsra gng Hero, MHOroyHKUMOHaNbHOro
nynsta n DVD-npouvrpeiBatens, BTopas obcny-
xnBaeT CD-npourpbiBaTenb 1 BKOYaeT B cebs
cam CD-npowurpbiBaTens, NyneT 5151 HEro U MHO-
ropyHKUMOHaneHbIM Nynst Y, W, HakoHel,
TpeTbss obcnyxumaetr DVD-npouvrpeiBatens, u
NOMMMO HEro CoAEepPXUT NynbT 4S5 Hero, MHOro-
PYHKLMOHAMNbHbIN NYNbT U TENEBU30P.

Mpodunu npunoxxenunin ZRC n ZID

ZRC (ZigBee Remote Control) — 310 nepebiii
npocunb NpunoxeHun npotokona ZigBee. OH
ObIN paspaboTaH C uernbio 3aMeHbl MHdpakpac-
HbIX NyNbTOB AWCTAHUMOHHOIO YrpaBreHns Ha
paguonyneTbl. JTOT nNpodunb onpegensert
OY€eHb MPOCTON NPOLECC COMPSKEHUS MyrbTa U
uenesoro yctporctea. OBHapyxeHue, conps-
XeHue un, npu HeobxogmmocTn, obecnevyeHve
ceTeBoW 6e30NacHOCTU OCYLLECTBASOTCA Cpasy
Ke No HaXXaTuto O HOWN KHOMKMW.

ZID (ZigBee Input Device) — aTo BTOpOW NpO-
dunb npunoxeHun npoTtokona ZigBee. B HeMm
onpegerneHsl KOMaHabl U npoueaypbl, HE06Xo-
Anmble Ana paboTbl Taknmx 6GecnpoBOAHbLIX
YCTPOWCTB KakK MbILUW, KNaBmaTypbl 1 Taunagbl.
WHbIMK cnoBamu, OH NpegocTaBnsieT KoMmaHabl
N MexaHu3Mbl, KOTopble TpebylTca YCTpo-
ncrteam B3avmopencTeusa ¢ yenosekom (HID)
ANs KOMMYHUKauum ¢ xocT-y3nom. [Npodunb
ZID onpegenseT gBa Tuna yCTPOMWCTB: YCTPO-
ncrea knacca HID n HID-aganTtepsbl. K nepsomy
TUNY OTHOCATCA KraBuaTypbl, MbilUKM U NpoYne
nogobHble ycTponcTea, a HID-agantepbl MoryT
OblTb MCMONb30BaHbl ANA KOMMYHMKaLUK
nocpeacteom gparisepa knacca HID ¢ komnbto-
TepamMuM uUnNn Apyrumu BCTpavBaeMbIMU XOCT-
cucTeMamu.

ABTOMATUUYECKAA NepecTpomKa
4acToTbl

Kak ueneBble y3nbl, Tak U Y3Mbl-KOHTPOI-
nepbl NogaepXxueatoT paboTy Ha crnegyroLmx
kaHanax ctaHgapta IEEE 802.15.4:

e KaHan 15:2.4251Ty,
e KaHan 20:2.450 1Ty,
e KaHan 25:2.4751Ty,

BasoByto 4acToTy onpefensitoT Lenesble
y3ribl, M PV HEGNaronpPUATHbLIX YCINOBUSIX KaHana
OHM MOTYT MHMLIMMPOBATL NEPEKIIOYEHME YaCTO-
Tbl. Mepexon ceTM Ha HOBYH YacToTy ocylle-
CTBISIETCS 3a CYET MeXaHU3Ma, NO3BOMSOLLENO
APYrMM y3rnam CKaHMpoBaTb KaHarbl M HaxoauTb
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pabouni. Mpu aTOM MHPOpPMaLMs O HOBOM KaHa-
ne coxpaHsieTcs Ans ganbHenwero yHKUMOHK-
pOBaHWs CETU B HOPMaribHOM pPeXUME.

O6Hapy)XeHue n conpaxkeHue

[ns cocTaBneHust cnucka yCTPOMCTB, HAaxXo-
OSALMXCS B 30HE AEWCTBUSA CETU U CMOCOOHbIX
paboTtaTb B 3TOW CeTu, NpeaHa3HayYeHa npoLe-
aypa ob6HapyxeHusi. OgHO WHUUMMpYOLLLEee
YCTPONCTBO, Hanpumep, nynest AY, wnpokose-
LaTtenbHO MOChINaeT cneuunarnbHble 3anpochl
oBHapyXeHusl, Ha KOTopble MNoTeHuuanbHble
YYaCTHUKM CETEBOr0 B3aUMOLENCTBUS AOMKHbI
oTBeTuTb. [locrne npuema Takoro 3anpoca
yCTPOMCTBO-NoOMyyatens coobLliaer npunoxe-
HWIO O AAaHHOM CcobbITUKW. [punoxeHune, B CBOIO
ovepenpb, peLlaeT 0TBeYaTb Ha 3TOT 3anpoc Unu
HeT. B oTtBeTe cogepxutca mHdopmauua ob
y3ne, otnpasnsoLwem ero. lNocne npuxona otee-
Ta MHMLMMPYLOLLEE YCTPOMCTBO NpeaocTaBnsaeT
NPUNOXEHNIO WMHAOPMALMIO, MOSMYyYEHHYO B
pesynbrate npouenypbl obHapyxeHus. lNMocne
3TOro NPUIOXXeHWe peLlaeT BONpoC O COMnpsixe-
HUW C KOHKPETHBIM YCTPOMCTBOM.

ConpsxeHne npeacTasnset cobou npoueay-
py, Tpebyemyto Ans yCTaHOBKWU CBA3W B npepae-
nax pagvogmanasoHa mexgy ABYMS YCTpo-
NCTBaMK, KOTOpble FOTOBbl K KOMMYHWUKaLUW.
OHo obsizaTenibHO OOMKHO ObiTb BbIMOMHEHO
nepen Havanom npouecca obmeHa nonesHown
WHpopmaunen mexagy ysnamu, npu 3TOM
NHGOPMAaLMA O CONPSXKEHUN XPAHUTCH B JHEP-
roHe3aBMCMMOWN NamMATW ANs TOro, YTobbl nocne
nepesarpyskm oHa Morna 6bITb BOCCTaHOBIIEHA
1 NOBTOPHO ucrnornb3oBaHa. [Npoueaypa conpsi-
XEHUS CxoxXa C npoLeaypor 0bHapyXeHUs TeMm,
YTO YCTpOMCTBA OOMEHMBAKOTCA AaHHbIMWU O
cebe, 1, B KOHEYHOM UTOre, NPUNOXEHNE NPUHW-
MaeT pelleHve 06 ycTaHoBneHun cBs3un. Kak
nHULMaTop, Tak 1 nonyyarens cosgatT Tabnu-
Libl COMPSXXEHUsA, B KOTOPbIX XpaHWUTCA agpec-
Has MHopMaLms, a Takke Npyu HeobxoanuMoCTH
nHdpopmaums, cBazaHHass ¢ 6e30nacHOCTbIO
ceTeBON KOMMYHUKaLWW.

OTnpaBKa 1 npuem coobLieHum

O6MmeH COOBLLEHNAMN MOXKET NPOUCXOANUTb
TONbKO MEXAY COMPSPKEHHBIMU YCTPOMCTBAMM.
OH xapakTepuayetca Tpemsi onuusmu. Bo-
nepBbIX, 0OMeH MOXET ObITb C NOATBEPXKAEHU-
eM Yy3rom-nosnyvaTeneMm npuema [OaHHbIX OT
y3na-uHuumartopa, Tak n 6e3 noaTBepXaeHus.
Bo-BTOpbIX, KOMMYHUKALNSA MOXET ObITb OAHO-
agpecHasi, korga uHUUMaTop OoTnpasnsieT AaH-
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Hble KOHKPETHOMY Y31y, Uin LUMpOKoBeLLaTenb-
Has, Korga AaHHble OTMPaBnsATCA BCEM COMNpsi-
YXEHHbIM YCTpPOMCTBaM. U, B-TpeTbUX, Nnepegaya
MOXeT BEeCTUCb MO OAHOMY KaHany, nnbo no
HEeCKONMbKMM KaHanam, Torga WCnonb3yeTcs
MexaHU3M aBTOMaTMYEeCKON NepecTporkn Yac-
TOTbI.

B 3aBMCMMOCTM OT MPUNOXKEHUSA 3TN ONUUK
MOryT MeHsITbCcS. Hanpumep, B nynsrax ynpas-

OkoH4aHue e criedyrow,eM Homepe
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neHnsa OBbIYHO MCNONb3YETCH OOHOALPECHbIN
0o6MeH Nno HeCKONbKUM KaHanam ¢ NoaTBepXae-
HMeM, a LeneBble YCTponcTBa 06bIYHO HacTpaun-
BalOTCHA Ha ogHOALpPEecCHbIi OOMEH Mo ogHOMY
KaHany 6e3 nogTesepXaeHun.

B cnepyowenn yactn Gyger paccMoTpeHa
onbnnoteka STRF4CE, npegHasHavyeHHasn ons
paboTbl ¢c npotokosiom ZigBee RF4CE Ha ycTpo-
ctBax STM32W108.[Z1
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MACTEP-JTOMACTEP g 10 ancTpome

liporpammupyembii
Hay4HbIN KaNbKynaTop
1965 ropa

Michael Dunn

EDN

5 83151 omeepmKy u rnodowesn K ceoemy yousumesilsbHOMY papumemHOMYy KarlbKynsamopy
Wang LOCI-2...

3Ta MawuHa 6bina paspabotaHa B 1965
rogy, XoTa Mosi, Kak MHe KaxeTcs, bbina Bbiny-
weHa B 1967, Koroa MeHsi, coBceM pebeHka,
BO3unn Ha MoHpeanbCKyto BbICTaBKy JKCMo-67,
KOTUPYIO A NOYTU HE NOMHIO.

OT0 3ameyvartenbHoe OOCTMKEHNE KOHCTPYK-
TOpPCKOW MbIcnn. B HemM mcnonb3oBaHo Gonee
1000 TpaH3UCTOPOB, U HN OOHON MUKPOCXEMbI.
Kanbkynsatop ymMeeT BbluMCNATb OYHKLUN nora-
pudMOB 1 aHTUNorapngmoBs, BO3BOANTL B KBa-

Lucnnel Ha eazopa3psiOHbIX UHOUKamopax, eud
ceepxy.

Modynb namsimu Ha gheppumosbix cepOeYHUKaX.
Obpamume sHUMaHUe Ha 8UMbIe rnapbi.
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KopsuHa c¢ nedamHbiMu rnnamamu. Kaxodas
rrama yHuKaribHa.

Ker nocmasurn knetimo OTK.

par, n3BnekaTb KOPHWU, yMHOXaTb, A€NUTb U MHO-
roe gpyroe. Y Hero ectb Takke 16-perncrposasi
namaTbe Ha deppuToBbiX cepaedHukax, 10-
paspskHbIA gUChnen Ha rasopaspsgHbIX UHOK-
KaTopax, U, HaKOHeLl, ero MOXXHO MporpaMmMmpo-
BaTb!

Bbl cnpocuTe, Kakas TEXHONOrMs UCNorb30-
BaHa Ans xpaHeHusa nporpamm? bymara! [Oa,
ctapble gobpble GymaxHble nepdokapTbl, C
€OUHCTBEHHbIM OTIIMYMEM, YTO CHUTbIBATENb HE

ok
v

iy
" -

W
111

Ha medu amol neyamHol rnamsi ebimpaserneHa
Oama: 1965.
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NpOTacKMBAET KapTy, U HE XPaHUT €€ COOEPXKN-
Moe B onepatmBHoM namsatn. Cama kapTta u
SABNSAETCA OnepaTMBHOM NaMsATbO (HY, XOPOLLO,
He O3Y, a 3Y), a cuntbiBaTenb UMEET KOHTaKT
B KaXXOoW BO3MOXHOW MO3ULMN OTBEPCTUA.
KapTa cuntbiBaeTcs HenocpeaCcTBEHHO Mo Mepe
BbINONHEHMS nporpamMbl. Ecnn 310 Bam UHTe-
PECHO, MOry COOOLWNTb, YTO PO3HMYHAsS LeHa
cocTasnsana nopsgka $3,000 — BnonHe consme-
pPUMO C LIEHO aBTOMOGMAS!

Ewe o0Ha nnama. Bce oHu 8b1211905im npuMepHO
00UHaKo8o.
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Kpome o0LLen o4nCTKN, HAKAKUMK pecTaBpa-
LMOHHbIMM paboTamu st HUKOorga He 3aHMMarcs.
MalumHa CBETUTCS 1 pearnpyeT Ha KIaBuLn, HO
paboTaeT He CIMLLKOM XOpOoLUO. ACHO, YTO Ans
peaHuMaunn KanbKynsaTtopa Hy)XeH nabopaTtop-
HbI CTON M Xopowwun ocuunnorpad. BnonHe

BO3MOXHO, 4TO BCE, YTO eMy noTpebyeTcsi — aTo
3aMeHa KOHA,EHCATOPOB B (OUMLTPaX MUTAHWS.

MnaTbl UHTEPECHBI U camu Mo cebe: ABYCTO-
POHHME, 6€3 KOHTAKTHbIX NMOLLAA0K CO CTOPOHbI
KOMMOHEHTOB, XOTS! HA NePEXOAHbIX OTBEPCTUSIX
oHv ecTb. [Z1)
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YHUBepcanbHbIN
6e30NTPOHHDLIN

U30UPOBAHHDBIN

obpaTHOXo/10BOI Npeo6pa3oBartenb

George Qian, Linear Technology

BesepeHue

TpaanuMOHHO B Lienn oGpaTHOM CBSA3K N30-
NMPOBAHHbIX MUCTOYHMKOB NMUTAHUS ONS nepe-
Aayn curHana ynpaBneHusi Yepes n3onupyto-
Wi 6apbep UCNOoNb3YITCA ONTOU3ONATOPLI.
K coxaneHutwo, KoagduumnmeHt nepegaydu
ONTPOHOB CUJTbHO 3aBUCUT OT TeMnepaTypbl 1
BPEMEHW, 3aTPyAHAS KOHCTPYMPOBaAHUE Lienn
YaCTOTHOM KOMMEHcauMn neTnn obpaTHoMn
CBA3N.

Linear Technology BbinyckaeT nUHENKY
©e30nTpoHHbIX 06paTHOXOA0BLIX Mpeobpa3oBa-
Tenen, takmx kKak LT3573, LT3574, LT3575,
LT3511,LT35121n LT8300, ncnonbL3oBaHune KoTo-
pbIX HAMHOTO YNpoLLaeT KOHCTPYKLMIO Bnaroga-
ps TOMY, 4TO CbeM HE0OX04MMOW OS5t pErynmpo-

Design Note 525

BaHWS MHOPMaLMN NPOUCXOANT Ha NEPBUYHOM
CTOPOHE, W, cregoBaTenbHO, OMNTOM30NSAUMS
CTAHOBMUTCS HEHY>KHOW.

MoOHONUTHBIN BE30NMTPOHHbLIN 0BpaTHOXOO0-
BoM npeobpasoBatens LT8302 comepxuT 65-
BonbTOBbIN DMOS Koy ¢ MakcMmanbsHO gonyc-
TUMbIM TOKOM 3.6 A, CHabXXeHHbIN Lensmm Yac-
TOTHOW KOMMEHCauun W MArKOro 3anycka.
LT8302 moxeT paboTaTb Npu BXOAHbLIX HaMnps-
XeHunax ot 2.8 B oo 42 B, otaaBasi B Harpysky
MoLHocTb 40 18 BT. Npun obneryeHHbIX Harpys-
Kax npubop nepexoguT B MNySNbCUPYIOLLNIA
pexunm, obGecneynmBaloLNn CHKEHUE NOTEPb
MoLHocTu. Ewle ogHon 0cob6eHHOCTBIO MUKPOC-
XeMbl ABASIETCA O4eHb HEBOrbLLOEe KONMYeCTBO
BHELUHNX KOMMOHEHTOB, Heobxoaumbix Ans
obecneyeHns ee paboThl.

ViN Vour”
28..32B _L470pF 31 J 5B
S—7\ 1
VIN .
ENJUVLO  SW — Vour
10uF LT8302 154k
PGND RrB *10MA ... 1.1A(VN=5B)
= = 10MA ... 20A (VN = 12B)
REF 10MA ... 2.9A (VN =24 B)
_|:“F INTVee 115k <10k
= TC L

PucyHok 1. 3akoH4YeHHbIU 5-8051bMo8bIL U307UPO8aHHbIL 06pamHoOXo-
doeol rpeobpasogamerb 0115 6XOOHbIX HarnpsixeHul om 2.8 B 0o 32 B.
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XapaKTepucTUKU U NpOCToTa
MCNONb30BaHUA

LT8302 ynpowiaeT pa3paboTky n3onmpoBaH-
HblX 0BpaTHOXOAOBLIX Npeobpa3oBaTenen 3a
CYeT TOro, YTO BCHA MHGOPMaUUSa O BbIXOOHOM
HanpskeHUn 6epetcsa Ha NepBUYHON CTOPOHE.
Takoe pelueHue He TpebyeT NCNonb30BaHUA HU
TpeTben obMOoTkM TpaHcopmaTopa, H1 OnTom-
30MnaTopoB. BbIxogHoe HanpsikeHve 3agaeTtcs
ABYMSI BHELLUHUMW pe3ucTtopamMu W, ecnu 3To
HeobxooMMO, TPETbMM PEe3nCTOpoM Temnepa-
TYPHON KOMMeHcaumu. Hanuume BHYTPEHHUX
Lenen Msrkoro 3anycka u 4actoTHOM KoOMMneHca-
uun netnv obpaTHOM CBA3WN COKpallaeT Konu-
4eCTBO HEOOXOAMMbIX BHELUHUX KOMMOHEHTOB,
4yTO BUAHO U3 PucyHka 1. Pabota B pexunme Kpu-
TMYECKOM NPOBOANMOCTM MO3BONSAET MCMOMb30-
BaTb TpaHcopmaTopbl HebomnbLIOro pa3mepa
6e3 CHUXKEeHNS BbICOKOTO KadeCcTBa perynmpoBa-
HUS HanpsbkeHnsa Harpysku. OTnuuatrownimncs
HU3KMM YPOBHEM NyIbCaLnii PEXUM KpaTKoBpe-
MEHHOro 3arnycka BHYTPEHHEero reHeparopa
No3BonsieT coxpaHuTb Bblicokui KIML npm nerknx
Harpy3skax.

Ha PwucyHke 1 npuBegeHa 3akOHYEHHast
cxema obpaTHOXoOoBOro npeobpasoBaTens Ha
ocHoBe LT8302. Kak BuaHo 13 PucyHka 2, KMNg
aToro npeobpasoBatensa gocturaet 85%, n,
fbnarogapsa HW3KOMY TOKYy noTpebneHus, He
napaet Hwxe 82% npu Toke Harpy3kn 10 MA 1
BXOAHOM HanpsbkeHun 5 B.

Hu3Kuu ToK noKkoa, HebonbLuasn
Haya/ZibHaA HarpysKa u BbiCOKUii
Knpg,

Mpw o4eHb nerkmx Harpyskax LT8302 cHuxa-
€T 4YacTOoTy NepekmoyYeHnsi, YToObl COXPaHUTb
TOK NoTpebneHns Ha MMHUMarnbLHOM ypoBHe. B
3TUX YCINOBUAX MUKpOCXEMa NepexoanT B Nyrb-
CUPYIOLLNI PEXUM, B KOTOPOM OHa Nepuoamnyec-
KN NepeknoyaeTcs Mexay ChsilwmnM pexxmmom v
pexnmomMm npeobpaszoBaHUA. TUNMUYHLIN
cobCTBEHHBIN TOK NoTpebneHns paseH 106 MkA
B cnswem pexume n 380 MKA B pexknme npeob-
pasoBaHusa TUNMYHOE 3HaYeHne MUHUMaNbHON
4YacTOTbl NEPEKITIOYEHNSA COCTaBNAET MPUMEPHO
12 kly, npu 3Tom Tpebyemass HavanbHas
Harpyska BecbMa HeBenuka. (Tunosoe 3Have-
Hue paBHoO 0.5% OT nonHow Harpy3sku). o aton
npu4MHe MOLLHOCTb, Tepsiemad B LT8302 B
pexunume MNOHMWKEHHOro 3JHepronoTpebneHns,
OYeHb He3HauuTerbHa, YTO BeCbMa MnpuBMeKka-
TENbHO ANS BbICOKOIEEKTUBHBIX MOCTOAHHO
BKIMIOYEHHbIX NPUITOXEHUIA.
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TOK HATPY3KU (MA)

PucyHok 2. 3asucumocms Kl uzobpaxeHHo20
Ha PucyHke 1 npeobpaszosamenisi om mokKa
Hazpy3Ku.

MUCTOUYHMKKM NUTaAHUA C
oTpuuaTesibHbiM BXOAHbIM
HanpaXxXeHunem

B TMNWUYHOM UCTOYHUMKE NUTAHWUS C OTpuLa-
TeNbHbIM BXOAHbIM HanpsXXeHnem BblBOA «3eM-
N9» MUKPOCXEMbI COEOUHSAETCHA C oTpuuaTenb-
HOM BXOAHOW LUMHOW, HanpsXeHue KOTOpOou
MOXET M3MeHSATbCA. B pesynsraTte, npu oTcy-
TCTBUWN CXEMbI CABUra, BbIXOAHOE HanpsXeHve
MUKPOCXEMbI U3MEHSAETCA BMECTe C BXOOHbIM.
Mcnonb3oBaHHada B LT8302 yHukanbHasa cxema
CUYNTbIBaHMSA cUrHana obparHon CBsi3n NO3BOMS-
eT Nerko perynmpoBaTh BbIXOQHOE HanpsikeHne
HenocpeaCcTBEHHbIM yNpaBneHnem napameTpa-
MW MMMNYIbCOB U UCKITOYNTEL 06bIYHO HeObXoam-
MYIO CXEMY COBUIra YPOBHS.

L1

D1

12uH
Vout*
R4
VIN SW| <118k Z1
c3
—L_c1
— 10uF LT8302

| INTVec  RRer +12BI0.45 A (Vjy =5 B
) RS 12B/0.8A (Viy=-12B

)
)
1F e 10k 12B/1.1 A (Vjy =24 B)
Vin 1 12113 A (Vy =42 B)
4. 428
D1: DIODES PMEGG030EP

L1: WURTH 744770112
Z1: CENTRAL CMHZ5243B

PucyHok 3. [Nosbiwarowe-rnoHuxxarowjuli npeob-
paszosamesib 0mMpuyamernbHO20 HarpsXKeHUs 8
MOMI0XKUMeErbHoe.
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D1: DIODES PMEG6030EP
L1: WURTH 744770112
Z1: CENTRAL CMHZ5243B

PucyHok 4. [MoHuxarowul npeobpasogamersib
ompuyameribHO20 HarpsKeHUs1 8 ompuyamerib-
Hoe.

Ha PucyHke 3 nsobparkeH npocTomn noebiLla-
oLee-noHmxKaLwmin npeobpasoBartens OTpuU-
LaTenbHOro HarnpsbKeHus B NMoroXuTtensHoe, a
Ha PucyHke 4 — NnpoCTON NOHWXKaLWMIA Npeos-
pasoBaTenb OTPULATENBHOIO HanpsXeHns B
oTpuuaTenbHoe.
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3aKnuyeHue

LT8302 paboTaeT npy BXOOHbIX HaNpsiXeHu-
sax oT 2.8 go 42 B, otgaeasi B M30NMPOBAHHYHO
Harpysky mowiHocTb go 18 BT. YcTponcty He
HY>XHbl H/ ONTOU3OMNATOPbI, HU TPETbS 0OMOTKa
TpaHcopmaTopa. B Mukpocxeme uHTErpupo-
BaHO MHOXECTBO (PYHKLNA, MUHUMUSUPYIOLLINX
KONMYeCcTBO HEOBXOAMMBbIX BHELLHMX KOMMNOHEH-
TOB, BKIIHOYAs NyNbCUPYIOLWNIA pPeXnMM paboTsl,
MSTKUIA 3anyck, GrOKMPOBKY NPU MOHMKEHHOM
BXOOHOM HanpsikKeHun, TemnepaTypHy KOoM-
neHcauuio U BHYTPEHHIOK YaCTOTHYH KOMMEH-
cauuio NeTNM 06paTHOM CBA3MN.

Mukpocxema LT8302 npekpacHO nogxoauT
OIS MHOXeCTBa NPUIOXEHUI, OT NOPTaTUBHbIX
YCTPOWCTB OO WCTOYHWKOB MUTaAHUA aBTOMO-
OMMbHOro, NPOMBILLNIEHHOTO, MEAULMHCKOro 1
TerneKkoMMYyHUKaLnoHHOro obopynoBaHus.
Bbicokun ypoBeHb MHTerpauun MakcumaribHO
yrnpouwaeT WCMNoMNb30BaHNE MWUKPOCXEMBbI,
NMoO3BOMSIET COKPaTUTb KONMMYECTBO Heobxoau-
MbIX KOMMOHEHTOB, oObecnevnmBaeT MWCKNIYn-
TenbHY 3PPEKTUBHOCTL U YHUBEPCANBHOCTb
peLLeHnin B 06ractn co3aaHms N3onnmpoBaHHbIX
NCTOYHMKOB NuTanHus. @1
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Ctpo6upyembiin

reHeparop
3dNOMUHAET

CBOW NocneAHUN YPOBEHb

EinarAbell

B cTaTbe onucaH cTpobupyembln reHepaTop
C HeobbIYHbIMK XapakTepucTukamu. B otnnume
OT TPaAMUMOHHBLIX CTPOOMpYEMbIX reHepaTo-
POB, 9TOT HAYMHAET U 3aKaHYNBAET reHepaLuio
B TOM COCTOSIHMM niormyeckoro «0» mnn «1», B
KoTopom 6bin nogaH curHan ynpasneHus. MNpu
CcTpobnpoBaHMM 0BLIYHOIO reHepaTopa CoCTOA-
HMe ero BbiIXxO4a C MPUXOOOM YnpaBnsAoLLEro
curHana MoXeT U3MEHSATLCS, Kak NPy Nycke reHe
paTopa, Tak 1 nNpu ero octaHoee. Kpome Toro,
npeanaraemas cxema He 0OygeT obpesatb
UMMYSbCbl NO ANUTENBHOCTH.

CxeMma ocHoBaHa Ha 00bl4HOM KMOIT reHe-
paTtope, oQHaKo curHan obpaTHOM CBA3M pac-
LennseTcs Ha ABe BETBU: NONOXUTENBHYHO (Ye-
pes3 HeuHBepTUpyLWwmMn anemeHT U2), n ynpas-
naemyio (4epes3 anemMeHT «UcKn4vawLlee
NN» U1), curHan B KOTOPOWR, B 3aBUCUMOCTM OT
COCTOSIHNA BXOAa YNpaBIieHMs!, MOXET ObITb Kak
NONOXUTENbHbIM, TaK 1 OTPULLATENBHBIM.

YnpasneHue ul

§R1
§R2

Bbixoa, <

u2 —
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Mpy BLICOKOM NOrMYECKOM YPOBHE Ha BXoAe
ynpaBneHus anemeHT «ucknovatowee WITN»
paboTaeT Kak MHBEPTOP, MO3TOMY BbIXOL4HOE
HanpskeHne U2, NpoTUBOMNOSIOXXHOE BXOLHOMY,
nossonsier KoHgeHcatopy C1 3apskatbca U
paspskatbca Yepes pesmctop R1 go tex nop,
noka HanpsxeHne U2 He OOCTUrHET YpPOBHS
¥2V+, NIpn KOTOPOM COCTOSIHUE BbIXO4a CMEHUT-
Cs1 Ha NPOTUBOMONOXHOE, MOMOXMB Ha4Yano npo-
TMBOMONOXHOMY npoueccy. [pu un3meHeHun
YPOBHS BXO4a yNpaBfeHUs Ha HU3KUIA SNeMeHT
«ucknovarwee UN» npespawiaeTcsl B HEUH-
BepTupyowmn Bydep, nocrne 4vero obpartHas
CBA3b MOXET OblTb TOMbKO MOMNOXUTENBHOMN.
Tenepb C1 paspskaetcs yepes R1, a BbixogHoe
HanpshkeHne ocTaeTcs TakMM, Kakum Obifio BO
BPEMSsi CMEHbI YPOBHS YNpaBnsoLero curHana.
Korga HanpskeHne Ha BXOoAe yrnpaBneHus cra-
HOBMWTCS ONATb BbICOKMM, reHepauus BO306HOB-
NSIeTCA C TOro COCTOSIHUSA, B KOTOPOM Bbina ocTa-
HOBIieHa.

[pyron MHTEpecHOM OCOBEHHOCTbIO CXEMb
ABMNSAETCA TO, YTO OHa crnocobHa BbINMOMHATb
dyHKUMIO aenutens Yactotel. Ecnn Ha Bxog
ynpaBneHus nocTynaet nepuoanyecknin cur-
Han, a R1 n C1 BbiGpaHbl Tak, 4TOObI COCTOSIHME
BbIXO[a reHepaTtopa 3a BPeMSs! BbICOKOrO YPOBHS
Ha BXO4E M3MEHSSIOCb TOMbKO OAMH pa3, To
BbIXO4HasA YacToTa byaeT BABOE HMXKE BXOOHOMN.

R2 orpaHudmnBaeT ToK, NpoTekaroLwmnin Yyepes
BHYTPEHHWe amnoabl 3awwmTtbl BxogoB U2. Yoob-
Hee Bcero BblOpaTb COMPOTMBIEHME 3TOrO
pesnctopa paBHbiM 1 KOM, ogHako nogonaet
noboe 3Ha4vyeHne 3 gmanasoHa ot 1 kKOm go
eauHuL, meraom. Ha mecte U2 MoxeT ObITb Kak
anemMeHT «uckntodarowee UIMN» ¢ 3asemnen-
HbIM BXO40M, TaK 1 ntobow nogxoaawmm 6ydep.
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1.4-R1-C1.

YactoTta reHepauumn paBHa I'IpI/I6J'II/I3VITeJ'IbHO TBe U2 NMcnonb3yeTca MUKpOCXeMa Tpurrepa

LWmuTTa. B atom cny4yae koHgeHcatop C1 Hago
Tako meTon nepeknodaemon obpaTHoM BMECTO BbIXoda MOOKMO4YUTbL K 3emne, a R2

cBa3un byget paboTatb 1 Torga, korga B Kavec- WCKIIOUUTL U3 cxembl. [Z1]
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lipocTon

NyNnbCOKCUMET]

AN HOCUMbIX MOHUTOPOB

Martin Jagelka, Martin Daricek, Martin Donoval

Hel'lpeprBHbII7I MOHUTOPWHT cepaevHon aes-
TEeNbHOCTM MNO3BONSET U3MepATb Bapuaberb-
HOCTb Cepae4yHOro puTMa — 0fHOro U3 OCHOBHBbIX
nokasartenen 3gopoBbs cepaua u apyrux 3abo-
neBaHu.

B cTtatbe npegnaraercs HoBasd KOHCTPYKLMS
NynbCOKCUMETpPA, OTNNYatoLLasiCa NPOCTOTON U
YHKUMOHANBLHOCTbIO. YCTPOMCTBO MOXET
NCnorb30BaTbCs B Ka4eCTBE aBTOHOMHOIO Mpu-
bopa, CnOCOBGHOro KOHTPONMPOBaTb YacToTy
cepaeyHbIX COKpaLLeHUM U HacbIWeHne KpoBU
KNCIOpOAOM.

MaBHbIMX 3rieMeHTamMn U306paxeHHOW Ha
PucyHke 1 cxeMmbl SBRSOTCA YNbTPadgpKnin kpac-
Hbin cBetoanon KA-3528SURC, unHdpakpac-
HbI ceeToamog VSMB3940X01-GS08 mn doTto-
avnog VBP104SR, umewowunin oguHaKoBYHO
YyBCTBUTENBbHOCTb K M3My4YyeHuto obeux OfvH
BOJTH.

Cuctema ocHoBaHa Ha onepaunoHHOM yCu-
nutene (OY) LT6003, wucnonb3oBaHHOM B
Heckomnbkux Kackagax cxembl. IC1 cnyxut
TpaHcuMnedaHCHbIM ycunuTtenem, npeobpa-
3yHOLWUA reHepupyemMbln poToaNOO0M TOK B
HanpsbkeHne. OTOT Kackaj OTNiM4yaeTcs OYeHb
GonbWNM yCUNeHnem, 4YTO MO3BOSISET CHU-
MaTb [JaTYMKOM MOKa3aHWs MpakTUYeckn ¢
no6on vyactu tena. OY IC2 BknioYeH nHBepTU-
pylOLWMUM ycunutenem ¢ KoadppuuneHTom
nepenayn 30.

MHBepTupytowmin Bxog komnapatopa 1C4
COeuHEH C BbIXOOOM MMKOBOrO AeTeKTopa,
M3MEHSAOLLEro BXoAHOW curHan. OnemeHTbl IC3,
D1 n C6 cnyxaT anga OeTeKTMpoBaHusa 1 Bpe-
MEHHOr0 3anoMUHaHWS YPOBHS MakCUMarnbHOro
HanpsbkeHns curHana. Pesuctopel R7 1 R10

PapuoJloumaH - cexta6ps 2014
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npegHasHayYeHbl ONdA paspsga KoHgeHcatopa
C6. OTa uenb Heobxoauma ans GopMMpoBaHMS
OMOPHOrO HanpsKeHusi, no3sonstoLiero obHa-
pyxuBaTb gaxe crnabble nmnynbcbl, 0bycnos-
NeHHble Cry4YarHbIMU U3MEHEHUAMWN MONoXe-
HWS faTyvKa Ha Tene.

B cxemy BKOYEHbI 0OAUH PUNBTP BEPXHUX
yacTtoT (PBY) 1 gBa punbTpa HWKHUX YacToT
(®HY), npegHasHaveHHble Ana dunsTpauumn
HexxenaTenbHbIX apTedakToB, 0OyCrnoBMeH-
HbIX BHELUHEel 3aCBETKOW UMW MepLaHuUsaMu
curHana. ®BY u nepBbii PHY HacTpoeHbl Ha
yactoTbl 0.86 'y n 159 kI, COOTBETCTBEHHO.
OcTaBLumecs BbIBOAbI PUSLTPOB MOAKMOYEHbI
He K «3eMnex», a K onopHOMY HanpsxeHuio 1 B,
YTOObl YMEHbLUUTL CMELleHNE U3MEPSIEMOro
curHana gns ganoHenwen obpadoTtkn. cTou-
HUK OMOPHOrO HanpshKEHUS COCTOUT U3 MUIK-
pocxembl LM4040 n pgenutens HanpskeHus
R15, R16. lNMocne mukpocxembl IC2 curHan
npoxoant 4epes BTopon POHY ¢ yactoTOM
cpesa 5.9 lu, uNbTpyOWUN ocTaBLUMeCs
nomexu.

B cTaTbe HM4Yero He ckasaHO O npoueaype
onpegeneHns nynbca, Kotopass MOXeT ObITb
peannsoBaHa C NOMOLLbIO MUKPOKOHTposiepa
unu AL, MukpokoHTponnep Heobxogum ans
yrnpaBneHusi CBEToaMoL4aMN, U3MEPEHUS CUTHa-
na un nepecyeTta pesynsLratoB U3MEPEHU B KOH-
LeHTpaumio kucnopoga. Belumcnute cogepxa-
HWe Kucrnopoda B KPOBU MOXHO Adaxe npu
ncnonb3oBaHMK noriocosoro unestpa. [Ons
3TOro BKIIHOYAETCH KpacHbIA CBETOAMO4, U CUr-
Han nsmepsietcsa ¢ nomolbto AUM. Mocne oByx-
Tpex MMMynbCOB TOYHO HA TaKoe e BpeMs, Kak
N KpacHbIn, BKIOYaeTcs MHpakKpacHbI CBETO-
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PucyHok 1. [puHyunuansHas cxema ryrbcokcumempa.
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RIGOL STOP F 8.08uy

LR

MINEE 2@8ml) Time 1.008s @G ,.0000s

PucyHok 2. BpemeHHble QuazpaMMbl Harpsixe-
Huti 8 moykax COMP (Kanan 1) u Pulse (KaHan 2).

avogd. MyUKpOKOHTpoOsep UCMonb3yeT COOTHO-
LeHne

roe

VR — NUKOBOE 3Ha4YeHne M3MEPEHHOIo CUrHa-
J1a KpaCHOro ceetogmoaa,
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PucyHok 3. ®opma cuzHarna 8 y3ne OUT.

V|r — NMKOBOE 3Ha4YeHWe U3MEPEHHOro CUr-
Hana uHdpakpacHoro ceeToanoaa,

S — ypoBeHb OKCUreHaLMn B KanIMGPOBOYHOM
Tabnuue.

PaspaboTtka atoro npubopa nogaepxvea-
nacb CrioBauKkMM areHTCTBOM UCCrieqoBaHUN 1
pas3BuTUSA B pamkax koHTpaktoB APVV-0865-11,
APVV-0819-12u VEGA1/1177/12.[Z1

[deMoHcTpaunoHHoe BUaeo
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B perynupyemom

NCTOYHUKE

BbICOKOr0 HanpsHXeHus
NCNONb3YeTcA ONTPOH

Sajjad Haidar

WM crounmkos nutanms ¢ noctosHHbIM Hanpsi-
XeHunem, perynupyemMbiMm B gruanasoHe ot 0 B o
30 B unn 60 B, Ha pblHKE 4OCTAaTOYHO MHOTO, HO
WCTOYHUKM C HanpsbkeHneM cBbiwe 60 B BcTpe-
yalTCcsa HevacTo, U npuobpecTtn nx TpyaHo. B
cTaTbe NpeanaraeTcsi BapMaHT CaMOCTOSATESb-
HOrO peLleHns aTon Npobrnemsl.

[MpOMBbILWEHHOCTb NpeanaraeT OrpOMHbIN
BbIGOP MMMYSIbCHBIX UICTOYHUKOB NUTaHNSA C PuUK-
CUPOBaHHbLIM BbIXOAHBIM HanpsbkeHnem. Coe-
OWHUB HECKONbKO TakUX MCTOYHUKOB Mocreno-
BaTeNIbHO, MOXHO MOny4nMTb Ooree BbiCOKOE
UKCMpOBaHHOe HanpsikeHne. YTtobbl MmeTb

EDN

BO3MOXXHOCTb PeryrnMpoBK/ BbIXOOAHOrO Hanps-
XEHUS MMNYNbCHOMO MM TPaAAULMNOHHOIO
TpaHCOPMaTOPHOro WCTOYHMKA MUTaHUSA,
notpebyeTca nCcnonb3oBaTh NUHENHbIV peryns-
TOP UM MOHWXKAKLWLMIA MMMYIbCHbIN CTabunmaa-
Top. B kKayecTBe KOMMYTUPYHOLLErO 3rieMeHTa
noHwXKatLero npeobpasoBartenss MOryT uc-
nonb3oBatbcs MOSFET nnun IGBT.

Kak npaBuno, B cxemax kKOMMyTauum Hanps-
XKEHUsA BEPXHEro nreva Ncnonb3yTcda cneyuna-
NM3MPOBaHHbIE MUKPOCXEMbI B OyTCTpEnHON
KOHGoUrypawumm nnm nMnyrbcHbele TpaHcdopma-
Topbl. ONTPOHbLI, CNOCOBHbIE HaNPsIMYHO yNpaB-
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PucyHok 1. lNpuHyunuansbHasi cxema 8bICOKO80/IbMHO20 MOHUXaroW,e20 rpeobpazosameris HanpsiKeHus.
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natb 3atBopamu MOSFET, MOXXHO nepecunTaTb
no nanbuam. N3-3a Toro, 410 oTAaBaTh TOK, 4OC-
TaTouHbli Anst ObICTPOro 3apsga  €MKOCTU
3aTBOpa, ONTPOHbI HE CMOCOOHbI, UX UCMOSb3Y-
0T B OCHOBHOM A1 YNpaBneHns HU3KO4acToT-
HeiM1 MOSFET kntovamu.

B npeanaraemon cxeme (PucyHok 1) 6bina
npeanpuHATa NonbITKa UCMNONb30BaTb ONTON30-
NATOP B UMNYNbCHOM Npeobpasosatene. Noka-
3aHHbIN Ha cxeme ontousonaTtop (VOM1271)
OTNUYaETCS TeM, YTO B HEMO BCTPOEHA Lienb YCKO-
pEeHHOro BbIKMAYeHUA. Tpu NOAKMKYEHHON K
IC2 emkocTu 3aTBOpa 200 nd BpemeHa BKktoYe-
HWUS U BbIKNHOYEHWS paBHbl 53 MKC 1 24 MKC, COOT-
BETCTBEHHO. B kadecTBe KoHTponepa LUNM
Gbina BbibpaHa mukpocxema TL494 (IC1), naro-
TaBnuBaemas Texas Instruments.

Kputepuamu Bbibopa kntodeBoro MOSFET
AOT7S60 ObinmM NOPOroBOe HaMNpsKeHue
3aTBOP-UCTOK (Vgs(th)), MOMHbIN 3apsa 3aTopa,
HanpsKeHne CTOK-UCTOK U TOK CTOoKa. IMoCKonbKy
Hanbonbwee BbIXOAHOE HaNpsXeHue
VOM1271 paBHo npumepHo 8.4 B, HanpsixeHne
VGs(thy TPaH3NUCTOpa [OMKHO ObiTb MeHblue,

npuyem, c 4OCTaTOYHbIM 3anacoM. Y TpaH3ucTo-
pa AOT7S60 Vgs(th) = 3.9 B, 1 npu HanpshxeHnn

3atBopa 8.4 B oH OyaeT nonHOCTLIO OTKPbIT. TOK,
KOTOpPbIN MOXET OTAaBaTb ONTOU30MSATOP, OYEHD
HeBernvK, ero TUNMYHoe 3HadeHne cocTaBnsieT
45 mMKA. YToObI Npu TakoM Toke obecneynTb

20
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PucyHok 2. ®opma HarpsiKeHUs Ha 8bIX00e MUK-
pocxembl IC1 u Ha 3ameope mpaH3ucmopa fpu
8x00HOM HarnpsikeHuu 70 B u conpomueneHuu
Hazpysku 230 Om.

AOCTaTOYHYK0 CKOPOCTb MEPEKIIYEHUA U He
OONyCTUTb BOMNbLUMX KOMMYTaLMOHHbBIX NOTEPD,
3apsg 3ateopa MOSFET gormkeH 6bITb HA3KUM.
Y Tpan3unctopa AOT7S60 oH paBeH 8.2 HKn.

lMpeobpasosaternb Obin UCMbITaH C BXOAHbLIM
HanpsKeHMeM, NosTly4YeHHbIM OT NMOHUXKAaIoLLEro
CEeTeBOro TpaHcopmMaTopa C BbiNpAMUTENEM U
dunetpom. [Mpn mameHeHun R1 BbIxogHoe
HanpsbkeHue nnaBHO perynuposanocbk oT 5 B
no70B.

Ha PucyHke 2 npegcrasneHa
dopMa HanpsKeHus Ha BbIxoae
mukpocxembl IC1 1 Ha 3aTBOpe
TpaH3nctopa Q1 npu BXOAHOM
HanpsbkeHnun 70 B 1 conpoTus-
neHum Harpy3skun 230 Om.

+80 B

® Kak MOXHO yBUAOETb, BbIKIHO-

YeHne MPOUCXOAUT AOCTaTOYHO

ObICTPO, @ BOT ANs1 BKIHOYEHUS

Tpebyetca nopsgka 80 MKc.

IC2 L OpHako npu pabodyen yvactoTe

R5 ||<— Q1 2 k4 9TO He NpUBEAET K cyLLec-
AN (o AOT7S60

%00 TBEHHbIM MOTEPSIM Nepeksoye-

- D2 /18 B Vout HUS,, OoCcobBeHHO npwu OBonbLUOK

I t: 03 7K1 B Harpyske, koraa KoadULMEHT

~2kly L1 3anonHeHus LM senuk.

Y YL

! 1.5 mHn XOoTe BENNYMHA MHAYKTUBHOC-

VOM1271 D1 . ™M L1 MeHblue pacyeTHoW Ang

N oy 3aJaHHOro [guanasoHa BbIXO[-

DSEP8-12A 1600(3':1/ HbIX HanpsKeHuin, nynbcauum

,205,3 HaMNpsPKEHUs1 He BbIXOAUNKN 3a

AV \v4 npegensl 80 — 120 mMB nuk-nuk B
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AnanasoHe COMpPOTUBIIEHUN
Harpy3km ot 80 Om go 230 Om.

| CXEMbI | 61


http://www.rlocman.ru/

Mpn BxogHOM HanpskeHun 70 B u Harpyske
230 Om nynbcaumm Ha BbIXO4e He npesbllanu
80 MB nuk-nuk. MNMpun Tex xe ycnoBusix HecTa-
OUINBHOCTb BbIXOOHOMO HaMpsKeHWs Mo BXoAy
coctasnsana 0.75%. KM nctouHnka meHseTcs B

3aBMCUMOCTU OT pexunma paboTbl, HO B LENOM
OCTaeTCsa AOCTATOYHO BbICOKMM. Tak, ero aHa4e-
HUe, N3MEPEHHOE MPU BbIXOAHOM HaMpsiKEHUN
70 BunToke 0.3 A, paBHsanocb 92%. C ymeHbLUe-
Huem Toka Harpy3ku KM nagaer. @1
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HacCTosLlee HeMeLluKoe Ka4eCcTBO
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KOHTPOJIbHO-
u3mepuTenbHoe
o6opynoBaHue

© BERNSTEIN

safe solutions
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YKypHan s Tex, KTo UHTEPeCYeTcs aNeKTPOHIKOA

\
CKopO HOBbIE
TemMmaTuyeckme HomMmepa:

Ecnn Bam Hebe3pasnnyHbl 3TN TEMb
nnn Bl aBNsieTecb HOCUTENEM
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