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HoBocTu

Fusion Optix npeanaraet Ha6opbl Ans OEM n3rotoBuTeNeii 0CBETUTENbHbIX
npu6opos

DropTag no3sonuT He 66CNOKOUTLCS O rpy3e
HoBas mukpocxema International Rectifier 3ameHuT aBTOMOGUNbHbIE pene

Touchstone Semiconductor BbinycTina Camblil 3HEProathHeKTUBHbIN 1
JeLleBblil B oTpacnn 12-pa3psagHblin ALM nocnefoBatensHOro npuoimkeHns

Sharp npeacrasuna camblil ApKMIA B 0TPACAN CBETOANOA

AVX Ha4ana npou3BOoLCTBO AUNIEKCEPOB B HU3KOMPOMUIbHBIX KOpMycax
0805

Micrel BbinycTuna apaiisepbl 3atBopoB MOSFET B CBEpXMUHNATIOPHOM
4-BbIBOAHOM KOpnyce

Nuvoton aHOHCMpPOBana CBEPX3KOHOMUYHbIE YeunuTenu knacca D, He
HYXJAIOLLINECS B BbIXOAHbBIX (OUNbTpax

Custom MMIC npeacTaBnset ynbTpamanowwymsawmin yeunutens CMD132P3

Saelig npeanaraet reHepatop CBY curHanos ¢ cMHTE3aTOPOM 4acToT B
dhopme hrew-HakonuTens

International Rectifier paclunpuna cemeiicTBo 6bICTPOAENCTBYIOLLMX
KOHTPOJIIIEPOB CUHXPOHHBIX BbINMPAMUTENEN

Bourns aHoHCMpOBana HOBble 6ECKOHTAKTHbIE JaTYMKM YrI0BOr0
MONOXEHNA ANA TAXeNbIX YCI0BUKX 3KCnyaTalun

B cemericTe mocToB UART-USB komnaHuu FTDI nosiBunack MUKpocxema ¢
12 BbIBOJAMM

CTtaTtbu

ManoLuymsLLme anbTepHATUBbI JIMHEAHbIM PErynsTopam HanpsxeHus
Altium Designer 2013. Hosas Bepcus. HoBble BO3MOXHOCTH

Lexand LR-4500: komnakTHbI aBTOpeructpatop ¢ Full HD-3anucbto u G-
CEHCOpOM

BonbTMeTp C aHanoroBom LLKanon
MapannenbHoe Bkno4eHne IGBT TpaH3ncTopos

AkTtakom — nobegutens Best in Test

Arduino Due — ocpuumanbHas nnara Arduino Ha MuKpokoHTposnnepe ARM

Cxembl

CBETOAMOMHBIN MHANKATOP BKITHOYEHMS C UMNYMbCHBIM NUTaHNEM
notpe6nsert 4 mBr

lpeo6pa3oBartesib HECUMMETPUYHOTO CUrHana B AuddepeHuuanbHbli ¢
nporpamMmmMupyemMbiM yCuneHuem

TpexkKaHanbHblil NyNbT ANS YpasNeHns NpuBoJaMi LWaroBbIxX ABuUraTenei
[1Be MIKPOCXeMbl YMHOXKAIOT aHaNIoroBblil CUrHan Ha LUdpoBoi

Hefoporoi gaTynk yaapa Ha 0CHOBE Nbe303J1eKTPUYECKoro
npeo6pasoarens
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Fusion Optix npepnaraet Habopbl ana OEM usrorosurenei

OCBeTUTe/IbHbIX Npubopos

Fusion Optix coobwmna o Hayane Nnpoun3Bo-
ACTBa HabOpOB MIOCKUX MaHernen ¢ TopueBomn
NnoAcBETKOM, NpegHa3HaYeHHbIX ANg UCNOMNb30-
BaHWs B TOHKUX Tpodhdpepax v NUHENHbIX NO4-
BECHbIX CBETUIbHUKAX.

Mpn cuctemHon 3PHEKTUBHOCTU CBbILLE
70 nm/BT npepnaraemble Habopbl MNO3BOMSAT
OEM npousBoautensm cosgaBaTb Camble
COBpEeMEHHbIe 0CcBeTUTENbHbIE NpUbopbI B pas-
HOOGpa3HbIX PopM-hakTopax.

ﬂOCTYI'IHbIe pa3Mepbl.
¢610x610 MM
¢610x 1219 Mm
¢ 1219 x 114 Mm
¢610x 301 Mm

¢ 1219 %301 Mm

Bnarogapss Hanuuuio 6onbLIOro accopTu-
MeHTa onumin Habopbl MOKO NoacTpanBaroTCs
nog Tpe6oBaHms Nodoro NPUNOXeEHUS.

Kaxkgbin Habop cooep>XUT BCE KOMMOHEHTHI,
HeobxoauMble AONS1 CO3AaHusl BbICOKO3A(hek-
TUBHbIX CBETUITbHUKOB:

e CBeToBO/A
e OTpaxarenb
e [IndhdpysHble paccensarenu
¢ JlInHelkn cBeToanoaos
e Onuunm
o Kopnyc
o AHTMBNMKOBasA NreHka

/ Pacceunsarens (Onumus — aHTM6MMKOBOE NOKPbITUE)
___— BbICOKOKa4eCTBEHHbII CBETOBOA

~—— BblICOK03(h(heKTUBHAA CBETOANOHAR NaHEeNb

: «:;§ Audhcpy3Hblii pechnextop

Kopnyc/Tennootsog (Onuus)

DropTag no3soauTt He 6ecnoKouUTbCA O rpyse

Tenepb oTCcnexmBaTtb ynaslne U NOBPEX-
OEHHbIE NOCbLIJTIKM CTaHET HaMHOrIo rnpotue, ona-

PapuoJloumaH - pespans 2013

rogapsi HOBOM cucTemMe AaTYMKOB M MpUoxe-
HUtO, paspaboTaHHbIM dupmorn Cambridge
Consultants. lNokasbiBas, 4YTO Npoucxoguno ¢
rpy3om B MNyTW, YCTPOWCTBO, Ha3BaHHOe
DropTag, MOXeT n36aBuTb OT PUCKOB, CBSA3aH-
HbIX C NognucaHmem dymar o npmueme rpysa 6e3
npeaBapuTeNbHON ero pacnakoBKu U MPOBEPKH,
a TaKke NPeaoCTaBUT TPAHCMOPTHBIM KOMMNAaHW-
SIM M NPOUN3BOANTENSAM LOCTOBEPHYHO MHApOPMa-
LU0 B pearnbHOM BPEMEHU O COCTOSAHMU MOChI-
NOK NPY UX TPAHCNOPTUPOBKE.
«CTpeMUTENbHLIA POCT MOMNYNSAPHOCTH
WHTEPHET-MarasMHoOB NPMBEN K OFPOMHOMY yBe-
NMYEHUIO KONMMYECTBA [OCTaBNSEMbIX MOCbI-
NOK», — FOBOPUT MEHEKEP No pa3BuUTUIO B1U3He-
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ca komnaHunm Cambridge Consultants Tom
Nopun-®btosn (Tom Lawrie-Fussey) — «Ho,
HaBepHO, BCe Mbl 0NycKaeM oLMOKy, noanuchbi-
Basi JOKYMEHTbI O MPUEMe MOCbISIKK, HE NpoBe-
psist NPy 3TOM LENOCTHOCTb ee coaepXunmoro. U
NMOTOM MPUXOQNTCS MPEOAO0NEBATb MHOXECTBO
TpygHoOCTeW, 4TOGbI OpraHuM3oBaTb BO3BpaT
NOBPEXAEHHOIo TOBapa.

CyuwecTBylowme cuctemMbl MOHUTOPUHra
COCTOSIHUSA Tpy3a, Kak NpaBunio, NpeacTaBnsaoT
cobor npocTenlume MexaHu4eckMe AaTyuKu
UM odeHb Joporue peructpatopbl. DropTag
OTIMYaETCs OT HUX NPOCTON U AELLEBON CEHCOP-
HoM nnatdopMon, NogkryaemMomn K cmapTgo-
Hy yepes Bluetooth Low Energy. KomnaHus pas-
paboTtana nerkoe B MCMNOMb30BaHUN MPUMOXe-
HWe, KOTOpOe MOKa3blBA€ET, YTO MPOUCXOAUT C
nocblfnikon B nyTn. Hanpumep, OHO cpasy xe
coobwuT 0 rpybom obpaLLeHNM C HE.

Cenvac Cambridge Consultants gopabaTtbl-
BaeT CEHCOPHY0 nnatdopmy Ans Toro, 4YTobbl
OHa permcTpupoBarna KpUTUYeCKM BaxkHble CODbI-
Tua. Torga DropTag cmoxeT «pacckasaTb» O
TOM, 4YTO KOHKPETHO CITy4USIOCb C MOCHISTIKON 1 B
Kakoe BpeMs 310 npowusowno. Takke B KoMna-
HUW N3yYaloT, Kak MHTerpaLms ¢ gatymkamm gpy-
roro TMNa CMOXeT pacLmpuTb obnacTb npume-
HeHust ycTponcTBa. Hanpumep, MoxHo poba-
BWTb AaT4MK Temneparypbl ANg UCNOfb30BaHUA
pa3paboTkM AN KOHTPONS «LLEMOYKM XONOANIb-
HWKOB», CONPOBOXAaloLLen NpoayKumo dpapma-
LEeBTUYECKOM N MULLEBOW OTpacrnen npombILL-
NEeHHOCTH.

DropTag MOXHO onpawumBaTtb yaarneHHO Ha
nobom aTane npouecca JOCTaBKU NpU MaKcu-
ManbHOM yaaneHun 50 M BHYTpPU NOMELLEHUSI.
 noka nocbinka nepemeLyaetcs no cknagy unu
3arpyxaetca B oyproH, cCMapTdOHbI MOTyT yaa-

6 HOBOCTU

NIEHHO N aBTOMAaTMYECKM NPOBEPSATbL COCTOSAAHME
rpy3a Ha Kaaom y4yacTke ero nyTu, oTcbinas
AaHHble B WTab-kBapTUpYy, YTO NO3BOMSIET CBO-
€BpPEMEHHO pearnpoBaTb Ha NPOVCLLECTBUS.

Takasi opraHu3aums fokanbHoOW ceTn npea-
OCTaBMsieT LUMPOKME BO3MOXKHOCTU OSis OTCre-
XunBaHuA. Hanpumep, mMectononoxeHue rpysa
MOXET OblTb NPOBEPEHO B pearnbHOM BPEMEHN,
ecnu nHdopmaLmsa o HeM nepegaeTcs Ha cmap-
ToH ¢ nogaepxkon GPS. U 6ornbLue He HYXXHO
CKaHMpOBaTb KaXXayt KOPOOKY Ha KOHTPOSbHO-
NPOMNYCKHbIX MyHKTaXx. [ogKnNtoYeHHbIE «nponyc-
KHble» 30Hbl B Mpefenax ckrnagoB Mornu Obl
BbINOSHSTb 3TY POSib aBTOMATMUYECKN, YAaneHHo
onpenensisi CoOCTosiHME U MECTOMOMOXEHNE Kax-
OOV NOCbINKX NpKU ee nepexoae ¢ O4HOro yvac-
TKa cKrnaja Ha opyron.

«3a cyeT MUHUMM3AUMM CITOXKHOCTU 3reK-
TpoHukn B DropTag, Kak Mbl nogcyuTtanu, aTo
YCTPONCTBO MOXET aHanu3npoBaTtb U perncTpu-
poBaTb BaXHble COOLITUSI B TEYEHNE MHOMMX
Hegenb, paboTas NUWb Ha OAHOM AUCKOBOM
3MIEMEHTE NUTaHnUA», — rosoput Jlopn-dbtosn —
«bnarogaps Takon NpocToTe Mbl yBEPEHbI, YTO
3aTpaTtbl Ha KOMMOHEHThI OyayT meHee $2, uTto
caenaet DropTag 4OCTYNHbIM Kak Ansa noTpebu-
Teneun, Tak n Angd NoCTaBLLNKOBY.

PapuoJloumaH - despans 2013
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HoBasa mukpocxema International Rectifier 3ameHur

aBToMobunbHbIE pene

International Rectifier (IR) BbinycTuna Ha
pbiHOK HoBbI gparieep MOSFET, npegHasHa-
YEeHHbIV NS cXeM aBTOMOOUBHOW 3NEKTPOHN-
kn. CHabXeHHas BCeEMU CpeacTBaMM 3alUnTbI 1
anarHocTukn Mukpocxema AUIR3200S moxet
CINY>XUTb HaOEXHOW 3aMEeHON areKTpoMexaHu-
YecKkux pene, a Takke HangeTr NpMMeHeHune B
KOMMYyTaTopax NuTaHus.

AUTOMOTIVE
Gate Driver

A ron
ﬂw{?.?zaas_ |

) %

Bbinyckaembii B koprnyce SO8 npmnbop 3aLm-
LLIeH OT neperpyskun no TOKy 1 neperpesa Kpuc-
Tanna, a Takke UMeeT CpeacTsa ANarHOCTUKN,
coobLuatoLLme 0 KOPOTKOM 3aMblKaHUW B HArpy3-
ke. B komnnekte ¢ agsymsa mowHbiMn MOSFET
AUIRLS3034-7P gparBep no3sonsieT co3gatb
KN4 C COMPOTMBIIEHMEM OTKPbITOrO KaHana
0.75mOwm.

HoBkle Npnbopbl COOTBETCTBYIOT TpebOBaHU-
am rpynnbel ctaHgaptos AEC-Q101, 6e3onacHbl
0N OKpY>KatoLLen cpeapbl, He cogepkaT CBUHLA
1 OTBeYalT npeanmcaHmsam ampektmebl ROHS.
KOHTpOrb MMKPOCXEM OCYLLIECTBISIETCS B COOT-
BETCTBMM C NpaBuiiaMu, yCTaHOBMEHHbIMW UHK-
umatneon IR «Honb gedektoB ans npubdopos
ABTOANEKTPOHUKNY.

TexHUyeckue XapaKTepucTUKm
e O603Ha4eHne npnbopa: AUIR3200S
e Tononorus: opaviBep BEPXHero nneva
¢ Kopniyc: SO-8
e Pabouee HanpsikeHne: 6...36 B
¢ BbixogHoe HanpsixeHune: 5.7 B
e CneumanbHble pyHKLMK:
o 3awuTa oT neperpysKku no ToKy
o 3alumTa OT neperpesa

LleHbI 1 fOCTYMHOCTL

LleHbl, ycTaHoBneHHble HAAUIR3200S, Hauu-
HatoTcsa ot $0.65 3a WTyKy Npn obbeme 3akasa
100,000 mukpocxeM. 3asBKM Ha NMOCTaBKY B NPo-
MbILLMIEHHbIX 0B6bemMax BbIMOMHATCA Hemen-
neHHo. Bo3MOXHO nocnegyollee nU3MeHeHve
LEeH.

Touchstone Semiconductor Bbinyctunaa cambii
3HeproapPpeKTUBHLIN U AeleBbiv B OTpacau 12-pa3pagHbin
AL nocnepoBaTenbHOro NnpubanmxeHnsa

Hoenbiti AL TS7001 umeem d4embipe rnpoepaMmMupyemMbiX nosb3oeamernieM pexuma pabomsl u

cmoum $1.15

Komnanwus Touchstone Semiconductor o6b5-
BUN@ O Ha4vane npogax MUKpocxembl 12-
paspsgHoro ALIM TS7001 ¢ yacToTon BbIOOPKK
187.5 ksps, NONMHOCTbK 3aMeHsLWero
AD7887A komnaHun Analog Devices. o cpaB-
HeHuto ¢ AD7887A B kopnyce SOIC-8 TS7001
3aHMMaeT Ha nnarte BOBOE MeHblUe MecTa U
paboTaet B 1.5 pasa GbicTpee.

B naptusx ot 1000 komnoHeHToB TS7001
ctout $1.15 — Ha $3 pewesne, yem AL
AD7887B u Ha $2 pewesne, yeM AD7887A. Kak

PapuoJloumaH - pespans 2013

n pgpyrme wMukpocxembl Touchstone Semi-
conductor, TS7001 HaxogaTca Ha cknage u
MOryT GbITb NpMoBpeTeHbl Yepes ouumanbHO-
ro guctpubbtotopa Touchstone — komnaHuio
Digi-Key.
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Bbinyckaembii B koprnyce MSOP-8, ALl
TS7001 wumeeT TpexnpoBOAHbLIA MocrneaoBa-
TenbHbIA UMdPOBOM UHTEPGENC N BHYTPEHHNUNI
WCTOYHMK OMOPHOro HanpshkeHns +2.5 B c
HadanbHoM TouvHOCTblO *0.5%. lMpm vactoTte
Bbl6opKkM 187.5 kKsps 1 HanpsikeHUn NUTaHns OT
+2.7 po +3.6 B mukpocxema notpebnser npu-
MepHo 3 MBT.

Oco6enHocTyt TS7001:

e LleHa $1.15 npu 3akase o1 1000 wtyk—Ha $3
pewesne, Yyem AD7887B, u Ha $2, uem
AD7887A

e [loTpebnsemast mowHoCcTb 3 MBT npu vacro-
Te BblIbopkn 187.5 ksps u HanpsixeHus nuTa-
HMa +2.7...+3.6 B

e OOMH 1Ny ABa aHanoroBbIX BXxoda c guana-
30HaMM BXOAHbIX HanpsbkeHu ot 0 B go
VREF nnn0B oo VDD

e YeTbipe nporpaMmMmpyeMblix nornb3oBaTenem
pexuma paboTbl, BKMHOYasi aBTOMaTUYeCKUi

nepexona B peXxunm oXXngaHna n aBtomatnyec-
KO€ OTKJTHOHEeHUE NNTaHnA

e VIHTerpanbHas HennHenHocTbL +1 LSB

e [loTpebneHne Toka B BbIKITHOYEHHOM COCTOSI-
HUW He bonee 1 MKA

e [InanasoH paboumnx Temnepatyp ot —40 go
+85°C

e BCTPOEHHbIN UCTOYHMK OMOPHOrO Hanpsixe-
HusA 2.5 B ¢ TouHoCcThI0 £0.5% 1 TemnepaTyp-
HbIM KoadhpuumeHTom 30 ppm/°C

TS7001 moxeT ObITb MAeanbHbIM U NPOCTbIM
B MCMOMb30BaHWM peLUeHneM Mpu COo3haHUn
MariOMOLLHbIX CUCTEM YNpaBrieHUs TEXHOMOr-
YeCKUMM npoueccamu, yCTPOMUCTB NPOMBbILLSIEH-
HOM aBTOMaTu3auum n cbopa aaHHbIX. TS7001
HanaeT NpMMEHeHNe BO MHOMMX MOPTATUBHbIX U
CTauMOHapHbIX YCTPOMCTBAx, BKMO4Yas ONTU-
yeckume OaTyMKW, CEHCOpHble MaHenu, nepco-
HarbHble LMGPOBLIE MOMOLLHWKK, NPOrpamMmmm-
pyemble Normyeckne KOHTponnepbl 1 MeauumH-
CKne npuobopsbl.

Sharp npeacraBuna camblid APKUiA B OTPACIn CBETOANOA,

Csemosoti nomok ceemooduoda cocmasrnsiem 14,000 nm

KomnaHusa Sharp obbsiBuna o 3aBepLieHnn
pa3paboTku 1 Hayane NPou3BoacTBa 0OpasLIoB
CBeTOAMOAOB BbLICOKOWN SApPKOCTMH
GW7GAL50SGC.

Mogens GW7GAL50SGC, npegHasHaueH-
Has Ansl OCBETUTENbHbLIX NPUOOPOB B Ananaso-
He mowHocTen 100 BT, aBnseTca cBeToanoaom
C BblCOYaNLWIMM B OTpaCnM CBETOBbIM MOTOKOM
14,000 nim, roBopuTCA B COOBLLEHNN KOMMAHUN.
CeeToamon MOXeT UCNOoNb30BaTbCA B YINYHbIX
doHapsax n B ocBeTUTENbHbIX Npubopax, ycra-
HaBMMBaEMbIX Ha BbICOKMX NMOTONMKaXx.

3 | HOBOCTH |

MpumeHnB Ons NOANOXKM CBETOAMOOOB
MaTtepuan C BbICOKOW TennonpoBOgHOCTLIO,
Sharp 3HauMTENBHO yryyLnna XxapakTepPUCTUKM
TEennoBoro nsnyveHunsa. Kpome toro, yBenmyex-
Hasa oo 143 nm/BT cBeToBada oTgaya NoBbILLAET
ahekTMBHOCTL 3HeprocbepexeHusi. CosaaH-
HbIl KOMMNaHWen NpoJyKT WMMEET MOLLHOCTb
nopsaka 50 Bt u ceetootaady 110 nm/BT.

Kpome Toro, 3a c4eT cpoka cnyx6bl HOBOro
ceetoamnoaa, gocturwero 40,000 yacos, cyLiec-
TBEHHO COKpPaTUIIUCb SKCMNyaTauMoHHbIE
n3gepXxkn npudopa. [ns nogkroyYeHns K anek-
TPUYECKOM NPOBOAKE MPEenyCMOTPEH pasbeM,
VCKMNoYatoLLMI HeobXoa4MMOCTb NanKu.

Pasmepbl mogenn GW7GAL50SGC 6Ges
yyeTa BbICTYNOB pa3bemMa He MpeBbIaoT
86.6 x 75.0 x 3.9 mm. MIHgekc uBeTonepenayn
cBeToamoaa He meHblue 70, a LBeToBasi Temne-
paTypa paBHa 7000K. LleHa obpa3sua ¢ y4yeTom
HanoroB cocTtaenseT okono $97.3. MaccoBoe
NPON3BOACTBO HAYHETCs C koHua Mast 2012
roga.

PapuoJloumaH - despans 2013
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AVX Hauyana npou3BOACTBO AUNJIEKCEPOB B HU3KONPOPUAbHDLIX

Kopnycax 0805

Kopnopauusa AVX Hayana npou3BoACTBO
HOBOW cepum nyyLumnx B ceoem kracce MLO amn-
NeKcepoB B HU3KOMPOMUIbHBIX KOprycax TUmno-
pasmepa 0805. HasgaHne MLO npoucxogut ot
cnoB «multilayer organic» — dupmMeHHoro
o603Ha4YeHUss TEexXHONOrmm Wu3roToBMEHNSN
YCTPOWCTB CO CBEPXBLICOKOM MIIOTHOCTBH MHO-
FOCNOMHbIX MEXCOeOMHEHUN, pasgeneHHbIX
opraHmnyeckon umsonsaumen. MLO aumnnekcepsbl

&
& &
&
s, ¢

OTNMYaOTCS BbICOKOW ANINEKTPUYECKOM NOCTO-
SAHHOW, HU3KUMM MOTEPSIMU U BbICOKOW JO6POT-
HOCTbIO MeYaTHbIX MACCUBHbIX KOMMOHEHTOB.
CosgaHHble MO 9TOM TexHonornm npubopbl
UMET HU3KME BHOCUMbIE NOTEPU N MUHUMATb-
HYIO BENUYMHY MNapasuTHbIX COCTaBMSIOLLMX.
HoBasi cepusi, nogaepxuBaroLlas HECKOSbKO
OCHOBHbIX 6eCcrnpoBOAHbIX CTaHOAPTOB, BKIO-

yaga WCDMA, CDMA, WLAN n GSM, 6yget nae-
anbHbIM peLleHnem A8 KOMMyTauum ananaso-
HOB B ABYX- 1 MHOTOMOSOCHbIX CUCTEMAX.

HwxHWI BepxHui ananasoH
avanasoH
10 1 Bosspa Hble /\\
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e~ 7 N\ =
/
/
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_255 \_, s /< » ,/
; VAR

-30 ——/——F—————
1.0 15 2.0 25 3.0 35 4.0 45 50 55 6.0 65 7.0

YacroTa, My,

S-napamempesl Ounnekcepa 07 4acmomHoO20
Ouana3oHa cmaHOapma WLAN

BbinyckaemMble B MUHNATIOPHbIX 6-BbIBOAHbIX
Kopniycax ¢ rabaputamm 2.12 x 1.28 x 0.55 mm
AMNnekcepbl paccynTaHbl Ha MpPOnycKkaemyto
MoLLHOCTb Ao 4.5 BT npu paboTe B AnanasoHe
Temnepatyp ot —40 °C go +85 °C. Temnepatyp-
Hbl KO3(hUUMEHT paclmpeHus kopnyca
cornacoBaH ¢ OONbLIMHCTBOM MaTepuanos,
Mcnonb3yemMbIX B NPON3BOACTBE NeYaTHbIX Nnar.

MpunGopbl M3roTaBNMBalOTCH C ABYMS BUAAMM
NMOKPbITUS BbIBOAOB (30510TO MM OFIOBO-HUKENb)
N 0enATCs Ha YeTblpe rpynmnbl, B COOTBETCTBUM C
pabouynm gnanasoHoM YacToT. Bce ycTponcTea
NMPOXOAAT CTOMPOUEHTHbIN 3MNEKTPUYECKUA 1
BM3yarbHbIA KOHTPOMb, NOCIe KOTOPOro ynako-
BbIBAIOTCA B CTAHOAPTHYIO Bninctep neHTy.

Micrel BbinycTtuna gpaisepbi 3atsopos MOSFET B
CBEpPXMUHMATIOPHOM 4-BbIBOAHOM KOpnyce

Micrel BbinycTMNa aBa gpansepa H/xXHe-
ro nnevya gns ynpaeneHus 3atsopamu N-
KaHanbHbIX cunoBbix MOSFET. Mukpoc-
xembl MIC4414/15 HanmgyT npumeHe-
HMEe B MMMYNbCHbIX UCTOYHUKAX MuTa-
HWS, ceMax ynpasreHns coneHongamu
1 B NpuBoaax anektpoasurarenen. Muk-
pOCXeMbl YK€ BbIMyCKalTCA B NPOMBbILL-
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NeHHbIX obbemax 1 B naptusax ns 1000
npubopo. ctosAT $0.43 3a LWTYKY.
BeposiTHO, Ha cerogHsiHWIA OeHb
3TO CaMble MUHMAaTIOpHblE ApayrBepbl
MOSFET un3 Bcex, KOTOpble MOXHO
HanTM Ha pblHKe. HoBble Npubopsbl
MoryT paboTtaTb B cMcTemMax C LUMHAMM
nutanus 5 B, 12 B 1 15 B, kommyTupytoT
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MIC4414/4415 -
~ Low-Side M@SFET Driver Devices
In Ultra-S

GonbLUMe TOKM, OTNIMYAKOTCS BbICOKUM GbICTPO-
AENCTBUEM U HU3KUM TemnepaTypHbIM COMpo-
TUBNEHUEM.

Bbinyckaemble B HU3KONpoOMUAbHOM 4-
BbiBOgHOM kopnyce QFN pasmepom 1.2 x
1.2 mm, npubopbl MIC4414/15 paccunTtaHbl Ha
paboyee HanpsikeHue oT 4.5 no 18 B. [Npu name-
HeHun HanpsbkeHust oT 18 B go 5 B BbixogHoe
conpoTueneHue so3pactaet ot 3.5 Om go 9 Om.
[panBepbl MOryT otgaBaTb MUKOBbLIA BTeKato-
W11 1 BblTekarwmn Tok o 1.5 A 1 nepeknto-
yaTb eMKOCTHyt Harpy3ky B 1000 nd Bcero 3a
12 Hc. Mpr HU3KOM yNpaBAsoLWEM HanpPsSXXeHUN
BXOOHOW TOK MUKPOCXeM paBeH 77 MKA, a npu
BblICOKOM — 445 MKA. YcTpowncTtea pabotocno-
CcobHbI Npy Temnepartype kpuctanna ot —40 o
+125°C.

Nuvoton aHOHCMpPOBasa CBePX3KOHOMMUUYHbIE YCUAUTENU KNacca
D, He Hy)XAalowWwmecsa B BbIXOAHbIX PUnbTpax

Hoeoe ebicokoagpgpekmusHoe ycmpotcmeo NAU82039 6ydem udearsnibHbiM peweHuem O5s
cMmapmapoHos, nnaHwemHsbix K, dok-cmaHyul, nopmamueHbix ayduo- u eudeorieepos, GPS-

Hagueamaopos, mesiesu3opos U uespyuiek

Nuvoton Technology npenctaBuna HOBYHO
CepUIo OAHOKaHanbHbIX ayanoycunuTenemn knac-
ca D, onTumMmn3anpoBaHHyo A4S UCNonb30BaHNS
B NOpTaTMBHbIX yCTponcTBax. MimetoLne aHano-
roBbl BXOA4 U (PUKCUPOBAHHBIN KO PULMEHT
ycunenus 12 ob BbIcOk03(hheKTUBHbIE MUKPOC-
xembl NAU82039 moryT oTaasaTb B Harpysky
MoLHocTb Ao 3.2 BT. Mprbopbl npegHasHaveHbl
ONS pasnuyHbIX M3Oenuin GbITOBOM SMEKTPOHM-
KW, BKMtoYas cmapTdoHbl, nnaHweTHble [1K,
OOK-CTaHUMW, nopTaTuBHbIE ayauo- U BUOEOnN-
neepbl, GPS-HaBuratopbl, TeneBu3opbl U
UFPYLLIKN.

C Tokom nokost 1.25 MA npu HanpspkeHuu
nutaHna 3.6 B NAU82039 ycraHaBnuBaeT
HOBbIN CTaHAAPT SKOHOMUYHOCTU AN ayavoy-
cunuTtenen knacca D. BxogHon kackag HOBOro
yCcunuTena MOXeT WCNOoNb3oBaTbCs Kak B
HECUMMETPUYHON, TaK 1 B AnddepeHumnansHom
KOHGourypaumm.

lNpeBocxofHas yCTOAYMBOCTL K BO3ACHCTBUIO
BHELLHKUX NOMEX, OTCYTCTBUE HE0OX0AMMOCTU BO
BHELLHEM (PUnbTpe

NAU82039 He HyxagaeTca BO BHELUHEM
BbIXOOHOM bunbTpe, NOCKONbKY Ansi nogasne-
HMSA MOMEX UCMOoMb3yeTcs cneumanbHas TeXHO-
norna pacluMpeHnsl CrnekTpa curHana 3agato-
Lero reHepatopa W ynpasrieHWe CKOPOCTbiO

10 HOBOCTU

HapacTaHug.
Kpome ToOro, ycu-
niTens oTnn4yaeT-
CS  VUCKNKYUTENb-
HOW yCTOMYMBOC-
TblO, KaK K BO3fde-
NCTBMIO BHELLIHNX
nomex, Tak M K
nynbcaumsam nuta-
HUS, Koapduum-
eHT nopfaBneHuns
kotopbix (PSRR) npeBbiwaeT 90 ab Ha yacToTe
217 I'u. MNMepeyncneHHble 0COBEHHOCTUN MO3BO-
nawT caenaTb BbIBOA, YTO Npubop maeanbHo
NOAXOAWT ANst YCTPOMCTB 6eCnpoBOAHOM CBA3N
1 pagnonpuemMHukoB gmanasoHa AM.

Yennmtens NAU82039 otgaetr 3.2 Bt B
Harpy3ky 4 OM 1 B pexxume OXXuaaHus, Ang BKIto-
YeHMs1 KOTOPOro NpeaycMOTPEH creumarbHbIN
BbIBOA, NOTpebnsieT ceepxmarnbii Tok 0.1 MKA.
[Mepexon B aKkTUBHLIN PeXMM MNPOUCXOOUT 3a
4 mc.

JloCTynHOCTb M LieHa

NAU82039 BbinyckaeTcd cepuiHO B MUHMa-
TiopHoM kopnyce WLCSP-9 pasmepom 1.21 x
1.23 MM C pacCTosiHUEM MeXAy KOHTaKTamu

0.4 mm. lMprobpectn MUKPOCXEMbI MOXHO 3a
$0.20.
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Custom MMIC npeacrasnseTt yabTPpamMmaioWyMALLUKA YCUAUTEND

CMD132P3

AmepukaHckass komnaHusa Custom MMIC
nobasuna eLle ogmH Npubop K CeMeNCTBY CBOMX
MoHonuTHbIX CBY UC. Yceunutens CMD132P3
AnanasoHa 5...11 Ty wvmeeT ynbTpaHU3KWUiA
kKoadhdpuumeHT wyma 1.3 ab, ycunenune Gonee
20 b Bo BCel paboyer nonoce 4acToT U TOYKY
komnpeccun 1 ob nNpu BbIXOAHOW MOLLHOCTU
+10 pbm.

Mukpocxembl BbinyckatoTcsl B 16-BbIBOAHOM
kopnyce QFN, cooTBeTcTBytOLEM TpeboBaHK-
am gupektmebl ROHS. [nga pabotbl yecunutenen
TpebyeTca WCTOYHMK MUTAHUS, CNOCOGHbIN
otaatb Tok 30 MA npu HanpsixeHun +3.6 B. Mpu-
Oopbl HANAYT NpUMEHEeHUe B cpeacTBax CBEPX-
BbICOKOYACTOTHOW cBA3n C- n X-gnanasoHoB, B
0ecnpoBOOHbLIX CETAX KOHQUrypauumi TOudKa-
TOYKa U MYIbLTUTOYKA-TOYKA, B BOEHHOM M a3po-
KocMmyeckom obopyaoBaHun U B N3MepuTenb-
HbIX Npubopax. Mmetowme cornacoBaHHble 50-

OMHble UMNeAaHChl BXOA4a U BbIXo4a YCUNUTENK
He HY)XOaTCsl B KaKUX-NIMOO BHELUHMX KOMMO-
HEeHTax, KpoOMe OObIYHbIX BIIOKMPOBOYHBLIX KOH-
AeHCaTopOoB.

Anekmpuyeckue xapakmepucmuku (Vpp = 3.6 B,
Ta=25°C)
MapameTp ﬂal%?-::lee EavHuubl

[ranasoH YacTtoT 5.1 My
Ycunenue 21 nb
KoadbpumumeHT wyma 1.4 b
O6paTtHble noTepu Ha Bxoae 10 ob
O6paTHble NoTepu Ha BbIXOAE 15 nb
Touka komnpeccumn P1dB 10 nbm
Tok noTpebneHns 30 MA

[nsa OueHKM BO3MOXHOCTEN ycunuTensa pas-
paboTaHa oeMoHcTpaunoHHas nnata CM1074A.

HemoHcmpauyuoHHasi nnama CM1074A

Saelig npepnaraer reHepatop CBY curHanos ¢ cMHTe3aTOpom
yactoT B popme Ppaew-Hakonurtensa

AmMepurKaHckass ancTpumbbioTopcKkas Komna-
Hus Saelig aHoHcupoBana paspaboTaHHbIN
Telemakus USB reHepatop CBY curHanos
TEG4000-1, wnmetowmn rabaputbl drneL-
Hakonutens (PucyHok 1). Co3gaHHbIM Ha OCHO-
BE CMHTEe3aTopa 4acToT reHepaTop NepekpbiBa-
eT nonocy yactot ot 200 My o 4 NMu. B npu-
Gope npeaycMoOTpeHa BO3MOXHOCTb KadaHus
yactoTbl. CTapTtoBass To4yka CBUMNUPOBAHUS
MOXET Bblbupatbca ¢ warom 1 kly B nobon
obrnactn paboyero gnanasoHa 4acTtoTt. HoBbi
reHepartop, No XxapakTepuctukam (aKTU4ecKku
He ycTynawwmi nabopaTopHbiM npubopam,
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CTOUT HAMHOTO MEeHbLUE HACTOMbHbIX aHANOroB.
Ha BbixogHoW pasbem Tuna SMA noctynaet
paguodacToTHast MolwHocTb Ao +1 abwm, ypo-
BEHb KOTOPOW KOHTPONUPYETCS 1 ycTaHaBnNnea-
eTca ¢ ucnonb3oBaHnem noctasngemoro MO
ans MNK. Yoo6HbI B MCNonb30BaHUM 1 MPOCTOMN
rpadunyecknin MHTepdenc nonb3oBaTend No3Bo-
ngeT BBOAMTb MHpopMauuio Kak B LUdpoBOM
dopme C NOMOLLbIO KnaBuaTtyphbl, Tak 1 nocpe-
ACTBOM CravaepoB, nepemeLLaeMblX MblLLbo
(PvcyHok 2). BaxHbiM npenmyLectBoM npmobo-
pa aBnsieTcs BO3MOXHOCTb nabopaTtopHou npea-
YCTaHOBKN KOHUrypauum, coxpaHsitoLencs
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PucyHok 1. leHepamop CBY cuzHa-
108 TEG4000-1.

nocne oTkntoyeHus ot MK, B uensx nocneayto-
LLIEero UCMosnb30BaHNA HACTPOEK MpPU aBTOHOM-
Hon paboTe ¢ NpMBopOoM B MOMEBLIX YCIIOBUSAX.

TEG4000-1 coaepXuT BHYTPEHHWUN BbICO-
KOCTabunbHbIN KBapLeBLIN reHepaTop 10 MMy ¢
TeMmnepaTtypHbiM yxogoM He Gorne 2 ppm u
ypoBHeM ¢pasoBbIx wymoB —100 abH/ly npu
otctpouke 100 kMu. Mpn HaNpsXeHUN NUTaHNS
5 B npubop notpebnsiet Bcero 150 MA. YcTpo-
WCTBO COAEPXUT drew-naMmaTb €MKOCTbH
0.5 b ona xpaHeHUs1 HCTaNALMOHHbIX hain-
NoB, KanMbpoBOYHbLIX NapamMeTPOB U COMPOBO-
OuTenbHon gokymeHTaumn. Mutepdencom npum-
KnagHblX nporpaMmm obecnevvMBaeTcs COBMEC-
TumocTb ¢ C++, C#, VB.NET, Agilent VEE, Lab-
View 1 MHOrMMK apyrummn cpegcteamu paspa-
6oTKMN.

B komnnekT npunoxenun ana TEG4000-1
BKMOYEHa nporpaMmma ynpasfieHUss aBTOHOM-
Hon reHepauunen BY curHanos ansa npeobpaso-
BaHWs1 YaCTOTbl MW CKaNApHbIX U3MEPEHUI, a
Takke cpeactBa o0beauMHEHUA AOBYX WK
HeCKOnbKMx NpMbopoB AN opraHM3aLm MHOro-
CUrHanbHbIX n3mepeHun. B kombnHaumm ¢ gpy-

rmMMn npogyktamm Telemakus 3TO nossonser
ObICTPO co3aaBaTb 3aKOHYEHHbIE N3MEPUTESb-
Hble CUCTEMbI. 3aKMno4YeHHbIN B MUHNATHOPHbIN
Kopnyc, NOXOXMWIM Ha doneLl-HakonuTenb reHepa-
Top TEG4000-1 Becut BCEro 28 r un nerko yme-
LLlaeTCcH B KapMaHe.

= H:\ TEG4000_1 Signal Generator SNOOOQ

0.2GHz - 4.0GHz

TELEMAKUS

TContrals 950000 GHz o..5i0w

O RF ON ® 1.0 MHz

® RF OFF ® 0.1 MHz
®0.01 MHz

© CW MODE © 0.001 MHz

® SINGLE SWP ® Custom Step

® CONT SWEEP 001 MHz

(T 4.000000

Start Frequency s
0.2 GHz Min

1 RBN 1t kHz RF Att 30 dB
Ref Lvl ' VBH 1 kHz

1 dBm ) SWT 500 ms  Unit dBm
1

XD =0 285 aBjn

1 dB Dffset

20

50

50

9

Center 1.5 GHz 20 kHz,

Title: TEG4000-1 Phase Noise
Date: 19.JUN.2011 22:47:05

Span 200 kHz

PucyHok 2. BeoOumb UHGhopMayUto MOXHO Kak 8
yugpposoti popme, mak u nocpedcmeom criatide-
pos.

International Rectifier pacwumnpwuna cemeincrso
6bICTPOAECACTBYIOLMUX KOHTPOIEPOB CUHXPOHHbIX

BbinpAMUTENEN

International Rectifier (IR) gobaBnna HoBbIN
npnbop B cemenctso SmartRectifier, BbinycTns
MUKPOCXEeMY BbICOKOCKOPOCTHOIO KOHTpornepa
CUHXPOHHOro Bbinpsamutens IR1169, npegHas-
Ha4YeHHy Ang obpaTHOXOOO0BbIX, NPSMOXOO0-
BblX M MOMyMOCTOBbIX Mpeobpa3oBaTenen,

12 HOBOCTU

ucrnonedyembix B AC/DC apgantepax, nepco-
HanbHbIX KOMMbOTEPAX, CepBepax U Tenekom-
MYHMKaLMOHHOM 060pyLA0BaHUM.

BctpoeHHas B IR1169 dyHkuma SYNC
oTkntovaer MOSFET cMHXpOHHOrO BbiNnpsAMUTE-
ns Ans npegoTBpaLLeHns npoTekaHnsa obpaTHo-
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ro Toka npu paboTe B peXume HenpepbiBHON
NPOBOAMMOCTM, MOBbIWAsA, TakuM obpasom,
PYHKLMOHANBHOCTbL N HAAEXHOCTb. B oTnnume
OT CYLLECTBYIOLLMX peLUeHU, B HOBOM YCTPO-
NCTBE UCMONb3YeTCs NPSIMON METOA U3MEPEHUS
TOKa C UCMNONb30BaHNEM KOHOEHCATOPHOW CBS-
31, YNPOLAKLWMIA CXEMY U CHUXAIOLEN CTOU-
MOCTb KOHEYHOW CUCTEMBI.

SmartRectifier™

Mpnbop nsrotaBnMBaeTCs Ha OCHOBE OPUTK-
HanbHoM TexHonornn 200-BonsToBbiX NC koM-
naHuu IR. bnarogaps HanM4uo pexnma reHepa-
umm navek, IR1169 coxpaHsieT BbICOKYO ahdek-

TMBHOCTb Mpeobpa3oBaHus Aaxe Npu nerkux
Harpyskax. HagexHocTb M nomexosalyuileH-
HOCTb MUKPOCXeMbI Npu paboTe Kak Ha puKcK-
POBaHHOW, TaK M HA NepeMeHHON YacToTe, obec-
nevYnBaroTCAa BHYTPEHHEN CXEMOW ralleHust
BbIOPOCOB M YCOBEPLUEHCTBOBAHHOW JTOMMKOM
noaaBneHnst 4BOVHbLIX UMMNYIbCOB.
MakcumanbHasa paboyas 4acTtoTa KOHTpOs-

nepa pasHa 500 kI'u. 3awnTHble YHKLMK Npy-
Gopa BKNHOYaT ONOKMPOBKY NPU MOHMXKEHHOM
BXOAHOM HanpsiKeHUW N OTKMOYEHME Npu npe-
BbILLEHMM MWKOBBLIM TOKOM ApariBepa 3aTBopa
ypoBHsi 4 A. Cpeamn npovmx 0CoOGEHHOCTEN MMK-
pPOCXeMbl MOXHO BblAENUTD:

© MUKPOMOLLIHbIN 3aMyCK,

© HU3KNI TOK NOTPebrneHus,

® BbIXOOQHOE HanpshKeHue ynpasneHus 3aTBo-
pom 10.7 B (orpaHunymBaeTcsi BHYTPEHHEN
CXeMoWm),

eBpEMSI 3a0EPXKKM MNPOXOXKAEHUS CUrHana
BbIkItodeHns 50 He,

e LUMPOKMI Anana3oH pabounx HanpsikeHn ot
11Bpno20B.

TexHu4eckue XapakeTpucTUKun

MpuGop Kopnye Tononorus Vo Vour | lo+/lo- BKHEE‘?:::H?Baﬂ?(gMIgEI“eHMH
:EE?g:_‘:EEBF SO-8 Sfﬂpa;;;’yx°3‘;mo““§’§gﬁggﬂ° 2008 | 10.7B [1A/4A 70 Hc/50 He (Tvn.)
.ﬂOCTYI'IHOCTbVI LieHa eguHuudy B naptuax ot 10,000 wrtyk. JTobble

Mwukpocxema BblnyckaeTca B 8-BbIBOOHOM
kopnyce SOIC n npogaetcs no ueHe ot $0.73 3a

KonuMyecTBa MOCTaBNSATCA CO CKnaga Hemepn-
nexHo. Mpunbopbl He cogepkaT CBMHLA N OTBe-
yatoT TpeboBaHnaM ampekTBbl ROHS.

Bourns aHOHCUMpPOBa/ia HOBble 6€CKOHTaKTHbIe AaTUMKM
YIrN10BOr0O NONIOXKEeHUA ANA TAXENbIX YCI0BUIMA 3KCNAyaTauumn

BepHas cBomM obsizaTenbcTBam npenocTas-
NATb MHHOBALMOHHbIE NPOAYKTbI HaMBbICLLETO
KayecTBa C YHUKaNbHbIMU XapaKTepucTukamu,
koMnaHusi Bourns coobwuna o Bbinycke ABYX
Moernen GEeCKOHTAKTHbIX OATYMKOB YrTIOBOrO
NOSNOXEHWS.

Mogenn AMM20B n AMS22U paspaboTaHsbl
B COOTBETCTBUM C TPEOOBaHUSAMU, NpeabsBnsie-
MbIMKU K Npubopam, aKcniyaTupyembiM B TSXe-
NbIX YCNOBUSIX U TPeOYOLLMM NOBbILLEHHON Haa-
€XXHOCTUN 1 YBENMUYEHHOIO CPOKa CIYXObI.
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BeCcKOHTaKTHbIA MHOr0060POTHBIN AATYMK
yrnosoro nosioxexus AMM20B

MHoroo6opoTHble LMdpPOBbLIE
AaTYMKN  YINIOBOTO  MONOXEHUS
MMELOT paspeLueHme 12 6ut n npu
N3roTOBMEHUN 3anporpaMMmnpo-
BaHbl Ha [ManasoH arekTpu4ec-
kux yrnos nosopota ot 1080° go
3600°.
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HOatunkn AMM20B BblgepxnatoT 4o 50 MnH.
060pPOTOB M OTNIMYAOTCA BbICOKOW YHMBEPCAsb-
HocTblo. OCHOBHblE OCOOEHHOCTM M obnacTtu
NPUMEHEHNS OAaTYMKOB NEPEUNCTIEHBI HUXE.

OcobeHHoCTY

e TexHonormst OeCKOHTaKTHbIX MarHUTHbIX
n3MepeHui

e [OBbILLEHHAs YCTOMYMBOCTL K BUGpPaLMU U
yoapam

e Bbicokas cTeneHb 3aluTbl OT NPOHUKHOBE-
HUS KNOKOCTEN 1 NbInn

e 3aBocKkoe NporpaMMUMpOBaHne HayanbHOM
nos3uuum

¢ Ocob0 HagexHast KOHCTpyKuusa nns npo-
MbILUNTEHHBIX NPUITOXEHUI

e Bbicokasi BOCMNpPoOn3BOAMMOCTb NMNapameTpoB

e CootBercTBNE TpeboBaHUSM OUPEKTUBDI
RoHS

MpuMeHeHKe

e YNpaBrneHne noroxeHnem nnatgopmbl
naumneHTa

° KOHTpOJ'Ib NonoXeHmnd NHeBMOKIanaHoB
° |_|O3I/IL|,I/10HVIpOBaHVIe Kamep

e YpaBneHue rnornoxXeHMem NCNONHNTENbHbIX
asurartenen

e KoHTporb abcontoTHOro NonoXeHus pyneeo-
ro koreca

e CyCTEMbI KOHTPOMSA yria HaKNoHa

e C/CTEMbl aKTUBHOIO PyreBOro yrnpaeneHus,
aKTUBHOW NOABECKM, YNpPaBreHns MexaHn3au-
POBaHHbLIMW NapKMHramm

becKOHTaKTHbIi aHanoroBbIif JaTyvK
yYrNoBoro nosoxexms AMS22U

MonoxeHne onupatoLero- \
CA C [BYX CTOPOH Ha \
lHapuKoBble Moa- %

LWMMNHUKN Bana {
/“ O

npubopa anamert-
N\,

pom 1/8” B npo-
Lecce M3roToBne-

HWS 3anNporpaMMMpPOBaHO Ha Anana3oH namepe-
Hun yrrnos nosopoTa oT 10° go 360°. OgHoobo-
poTHble gatynkn AMS22U, koTopble no 3akasy
MOryT MOCTaBNATbLCA B KOH(urypaumm ans
COMpsXXeHWsi C CepBOMOTOPOM, MMEIOT pecypc,
pocturarowmn 100 mrH. 060pPOTOB M OTNNYAKOT-
CS  UCKMKYUTENLHOW YHUBEPCAnbHOCTbIO.
OcHoBHble 0COBEeHHOCTN K obnacTn npumeHe-
HUS 4aTYMKOB NEPEUNCIIEHDBI HUXKE.

Oco6eHHocTy

e TexHonornss GeCKOHTaKTHbIX MarHUTHbIX
n3MepeHun

e [1oBbILIEHHAA YCTOMYMBOCTb K BUBpauumm u
yaoapam

e Bbicokasi cTeneHb 3alinTbl OT NPOHUKHOBE-
HUS XUAKOCTEN U MbINK

e 3aBoAcKkoe MporpaMMuMpoBaHMe HavarbHOM
nosnuumn

¢ Ocob0 HagexHass KOHCTpyKuus Ons npo-
MbILLMEHHbIX MPUOXEHUI

e Bbicokas BOCMpON3BOANMOCTb NapaMeTpoB

e CooTBeTcTBME TpeboBaHUSM OUPEKTUBLI
RoHS

MpumeHeHue

eYnpaBneHne nonoxeHnem nnaTthopmsbl
nauueHTa

e KOHTpOrb NOMNOXeHNsA MHEBMOKIanaHoB

¢ [103MUMOHNPOBaHME Kamep

¢ YripaBneHne nonoXXeHnem UCNOMHUTENbHbIX
aBuraTenemn

e KoHTpOonb abcontoTHOro NoMNoXXeHWs pyneso-
ro Kkoneca

e CnCTEMbI KOHTPONS yrna HakrnoHa

e CUCTEMBI KOHTPOMSA MNONOXEHUS nedanen,
aKTUBHOIO pyneBoro ynpasneHns, akTUBHON
noaBecKn, ynpaBrieHUs MexXaHU3UpPOBaHHbI-
MW NapKNHramm 1 np.
B HacTosLee Bpemsa OOCTYMNHbI Kak obpas-

Lbl, TaK N NPOMbILUJIEHHbIE NMAPTUN obounx aart-
YNKOB.

B cemeincTtBe moctoB UART-USB komnaHuu FTDI noaBuaachb

MUKpocxema ¢ 12 sbiBOgamu

Mpogorkasa pacwupaTte cemenctso X-Chip
MHorogyHKkumoHanbHbix MoctoB UART-USB,
komnaHusa Future Technology Devices Interna-
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tional (FTDI) BbinycTMna CBEepPXKOMMAKTHYHO
Mukpocxemy FT234XD. B muHuaTiopHOM 12-
KoHTakTHOM kopnyce DFN pasmepom 3 x 3 MM
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FTDI pasmecTuna BbICOKOMHTENPUPOBAHHbIN
nHtepdenc UART, cnocobHbli nepenaBatb
nocnenoBaTerbHbI NOTOK aCUHXPOHHbLIX AaH-
HbIX co ckopocTbto oT 300 6ut/c oo 3 MouT/c.

YCTPOMCTBO MOAAEPXKUBAET PEXMUMbI SHEP-
rocbepexeHus, notpebnsas 8 MA B aKkTUBHOM
pexnme n 70 MKA B pexumme MNpUOCTaHOBKN.
BCTpoeHHbIN BbICOKOCTabUIbHBIN CUHXPOreHe-
paTop AenaeT HEHY>XHbIM BHELLHUIN KBapLEBbI
pe3oHatop. Kpome TOro, AOMOMHUTENbHbLIN
BbIXO, reHepatopa [aeT BO3MOXHOCTb 6e3
NCNoNb30BaHUA OOMNOMHUTENBHOM NOMMKM Nog-
KntoyaTbCs K CUCTEMHOMY MUKPOKOHTPOMepy
unu NINC. 512 6ant 6ydepos npuema n nepe-
Aayn, B KOTOPbIX peanu3oBaHa TeXHOMNOorns
ONTMMMU3aLMM 3anofHEHUs, 3HaYUTENbHO YBe-
NMYNBAIOT NPOMYCKHYK CNOCOBHOCTL CXxembl. B
WHTErpUPOBaAHHOW MNaMATM C  MHOTOKpaTHbIM

nepenporpaMmmmpoBaHnem obbemom 2048
©anT MOXHO XpaHUTb AECKPUNTOPbLI YCTPOMCTBA
W pasnnyHble KOHPUrypaunoHHbIe NapaMeTpbl.

Bnarogapa mexaHuamy oOGHapyXeHus
3apagHoro yctpoucTtBa (battery charger
detection — BCD) nepudepuitHble ycTponcTBa
USB moryT nony4yaTb nHdopmMauuio o JonycTu-
MOM BbIxogHoMm Toke USB xaba n, Tem cambiM,
yBenuuneaTtb aPEKTUBHOCTL 3apsaaku. uana-
30H pabounx Temnepatyp ot —40 °C go +85 °C
NoO3BOMSIET UCNONb30BaTb NPUOOPLI B TSXKENbIX
YCINOBUSIX KCMNyaTaLmm.

Mockonbky npotokon USB u npouenypsbl coe-
ONHEHMS MOSMHOCTBIO peanu3oBaHbl CpencTBa-
MW MUKPOCXEMbI, pas3paboTumk u3baBneH OT
HEeobXoAMMOCTU MucaTb COOCTBEHHblE cneuu-
anbHble nporpammebl. B Tex cny4vasx, korga one-
paumMoHHasa cucTema He nopaepXuBaeT Apan-
Bepbl FTDI, pa3paboTtymku MoOryT 3arpy3uTtb C
canTta koMnaHum 6ecnnaTtHbli gpaniBep BUPTY-
anbHoro COM nopta u gpaneepbl D2XX. Con-
poBOXaeHne 1n OBHOBNEHWe BCEX LpanBepoB
NPON3BOAATCA KOMMAaHMEW Ha NPOTSHKEHUN
BCEr0 XM3HEHHOIO LiMKIa npogykKTa.

CtapTtoBasa ueHa wmMukpocxem FT234XD
coctaensiet $1.97 3a wryky B naptusix ot 10 go
49 npnbopos.

VCC
Cbegpmosaﬂ —
CUHa
1 ~yenHa VCC
D:I ) 27R
: 3 USBDM
D:] — USBDP
4 27R
q 47pF A7pF FT234XD
5
OKPAH | 10nF RESET#
p— :L VCCIO
° 3V3OUTQ
S Q9
v il
VCC p—
100nF
100nF +| 4.7uF

v

BkriroyeHue mukpocxembl FT234XD e koHguzypayuu ¢ numaHuem om wuHbl USB.
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Manowymsiwue
anbTepHaTUBDI

NVHEHbIM perynaropam HanpsKeHus

Don Rhodes, Texas Instruments

Power Electronics Technology

Kauyecmeo 8b1X00HO20 HarpsikeHUs1 TUHeUHbIX pe2yrismopo8 He Moxem 6bimb 04eHb 8bICOKUM
U3-3a xapakmepHbIx 02paHu4YeHul 3moeo Kracca rnpubopos. B mo xe spemsi, Hekomopbie 0co60
MarnowymHble UMybCHble npeobpa3osamenu rpu Ucrosib308aHuUU ornpedesieHHbIX KOHCMPYK-
MOPCKUX peweHull Mo2ym obecrneqyump UCKITIYUMEeIbHO YUCMOe HarnpsikeHue.

,unﬂ KOppeKkTHoM paboTbl O4eHb MHOIMX
3N1EMEHTOB ANEKTPOHHbBIX CXEM, TaKMX Kak y3ribl
@AY, npuemonepenatuukm MNIINC n npeunsn-
OHHble OnepaumoHHble ycunutenn TpebyroTcs
0C000 YUCTbIE LUNHBI MUTAaHUS C MMHUMAarbHbIM
YPOBHEM LIYMOB. Yalle Bcero, cTtankmBasCh C
3ajayen cosgaHnsa MarnoLllyMHOro WCTOYHMKA
nUTaHus, pa3paboTymKkn, NOYTU MHCTUHKTUBHO,
TAHYTCA K NMMHENHbIM cTabunusatopam Hanps-
XeHus. Takon BbIBOp YacToO OCHOBbLIBAETCH Ha
y6exaeHum, 4To NUHENHbIN perynaTtop aBnseT-
Csl cCaMblM HaAEXHbIM U NPOCTbIM CPEeaCTBOM
ynpaBfeHMsi Manowymswen WNMHON NUTaHKUS.
BaxxHenwmnm napameTpom fMHENHOro cTabunm-
3aTopa, NoAKpennsLWmMM 370 yoexaeHue, aBns-
eTca Koa(puuneHT nodaBneHns nynbcauumn
nutaHnsa (PSRR). PSRR — aTo konnyectBeHHas
Mepa CnocoBHOCTM peryndropa ocnabnstb
BXOAHbIE NynbCcauun 1 nokasaTernb TOro, Kakown
YUCTOTbI MOXXHO OXUAaTb OT BbIXOLHOMO Hanpsi-
XeHus. Mpu rpamoTHOM BbIGOpe NMHENHbIN CTa-
Onnmnsatop MOXeT ObiTb XOPOLUMM PELUEHNEM,
HO B Criy4ae oWwnbKM LWyMbl Ha BbIXO4E peryns-
TOopa u paccenBaemas MOLLLHOCTb MOTYT HAMHO-
ro NPEBbLICUTb OXXNOAEMbIE YPOBHW.

Mpwn BIBOPE NUHENHOro cTabunusartopa aAng
ManowyMsAWNX LWWH NUTaHns Heobxoammo,
npexae BCero, BHAMATENbHO M3yYnUTb creuu-
dukaumm PSRR. 310 no3sonut paspaboTumky C
onpegeneHHon Aonen yBepeHHOCTU OLEHUTD,
Kakoe KONM4eCcTBO BXOAHbIX LUYMOB MPOHUKHET
Ha Bbixod. Ans namepenus PSRR Ha BxogHoe
NMOCTOSIHHOE HanpshKeHWe HaknagblBalT CUHY-
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couganbHbI CUTHar, 1, U3MEHSA ero 4acToTy B
HEKOTOPOM Auana3oHe, U3MEepSsoT amnnuTyay
curHana, goweplero o Boixoga. B pesynesrare
noryyaeTcsl OTHOLUEHWE BbIXOOQHOro curHana K
BXOQHOMY, KOTOpPOE MPUHSTO U3MEPSTb B AeLu-
6enax (ab). YacToTHasa 3aBMCUMOCTbL NapameT-
POB JNIMHENHbIX PEryNATOPOB NPUBOAMUT K cnaay
PSRR ¢ poctom4acTtotbl (PucyHok 1). 310 03Ha-
YaeT, YTO BbICOKOYACTOTHbIE MOMEXW NoaaBns-
OTCS Xy>Ke, YEM HU3KOYaCTOTHbIE.

Mopasnenue nynbcauuin ('u)

10 100 1k 10k
YacTtoTta (y)

100k 1M

PucyHok 1. lNpumep 3asucumocmu Koaghguyu-
eHma rnodaseHusi nynbcayuli om 4acmomei.

KoadpdpuumeHTt nogasneHusn
nynbcaumuii NUTaHUA
PSRR 60nbLlMHCTBa CUMBbHOTOYHbIX peryns-

TopoB npubnmkaetca kK 0 gb Ha 4acToTtax
nopsiaka HeCKONbKUX COTEH Kurorepl,. 3TO 0Co-
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OeHHO cnpaBennMBO AN MOLLUHbLIX JIMHENHbIX
cTabnnuna3aTtopoB C BbIXOAHbIM TOKOM Gornee
0.5 A.Toatomy npu oueHke PSRR paspaboTunk
He OorkeH 3abbiBaTb 06 aMnnuTy4e 1 YacToTe
nynbcauMi M LIYMOB Ha BXOAE perynsitopa.
Yacto PSRR BocnpuHMMaloT nNpocTo Kak ogHy
M3 CTPOK B CMPaBOYHOM NINCTKE, KaK napameTp,
M3MepeHHbIN Ha vacTtoTe 1 kU, unu, 4To eLle
Xyxe, Ha 4YacTtote 120 'y, Bo3BpaLasch K Bpe-
MeHaM, Koraa K Bxogy JIMHENHOoro crabunuaarto-
pa noakni4vanocb BbINPSMIEHHOE BbIXOLHOE
HanpsbkeHne 60-repuoBoro TpaHcopmartopa.
Mpn 3TOM He y4nTbIBalOT, YTO peanbHas pabo-
yasi 4YacTtoTa WCTOYHMKA NUTaHUS W, COOTBe-
TCTBEHHO, YacToTa nynbcauui Ha BXoae NnMHen-
Horo ctabunusaropa B TUNMYHOM Criy4ae npe-
BblwatoT 1 MY, a WnpmHa cnekTpa nopoxaae-
MbIX NyrbCauMsMU NOMEX JTIErKO MOXET BbINTU
3anpegenst 100 MIy.

[axe Ans camoro XxopoLuero fIMHENHOro pery-
naropa 3agava obecnevyeHnst YACTOThI Ha LWMHE
nuTaHusa GyaeT TPyQHOBLINOHMMOW, €CNN He
HEBO3MOXHOW, NPW 4YacToTe BXOAHbLIX LUIYMOB
6onee 10 MI'y. YTo6bI 3hPEKTUBHOCTL NNHEN-
HOoro crabunusatopa Obina MakCcMmarbHOWN,
pabo4yto YacToTy NPEALLECTBYHOLLENO EMY UMMY-
NbCHOMO UCTOYHMKA NMUTAHUA cneayeT BbldmpaTtb
Kak MoXXHO 6onee HM3koln. Kpome Toro, Heobxo-
OUMO TLIATENbHO OTUNLTPOBLIBATL NHOOLIE
BbICOKOYACTOTHbIE LUYMbI, IpEeX4e YeM OHM JOC-
TUrHYT BXoda nuHenHoro ctabunusartopa. W,
HakoHel, BbIOpPaHHbIN pPerynaTop AOJIKEH
nMeTb Hambonbwu PSRR Ha MakcumanbHO
BO3MOXHOW 4YacToTe.

AnbTepHaTMBON MOXET ObiTb MMMYIbCHbBIN
nctouHuk nutanus (UMUIM), B nepByto ovepeasb, C
OY€eHb HU3KMM YPOBHEM co3aBaeMblix nomex. B
nocnegHve rogbl LOCTUMHYT 3HAYUTENbHBIN NPO-
rpecc B COBEPLLEHCTBOBAHUM KOHCTPYKLIUU MHO-
TMX MUKPOCXEM U MOAYren UMNYNbCHbIX CTabu-
nn“3aTopoB, YTO MO3BOMNIO UM MO YPOBHIO
LLYMOB KOHKYPUPOBAaTb C NMIMHENHbLIMWU PerynaTo-
pamMn, N [Jaxe Hepeoko MNpPeBOCXOAUTb UX.
[obuTbcs aToro yaanock, B YacTHOCTU, Gnaro-
Aaps pasBUTUIO TEXHOMNOMMU MOLLHBLIX NOSynpo-
BOOHUKOBbLIX Npubopos, paspaboTke HOBbIX
TUMOB KOPMYCOB, @ TaKXe NHTerpaunm B 3T1 Kop-
nyca cunoBbIX MHOYKTUBHOCTEN. JTio6on NI B
NPUHLMINE HE MOXET He co3aasaTb Nynbcauui u
LLyMa onpeaeneHHoro ypoBHs, No3ToMy cambiM
rmaBHbIM siBNSeTcA BbIGOp Takoro npubopa, y
KOTOpPOro 39T0 ypoBeHb OyAeT MWHUMAaInbHbIM.
Kpome TOro, ans cHuxkeHus wymoB WWNII
NCMNOMb3YT HEKOTOPble MPOCTble CXEMHble
peLueHns. KoHCTpyKUMst nedaTHOW nnatbl Takke
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MMeeT HemManoBaXxHoe 3Ha4yeHne ana MMHUMU-
3aumm aMmnnnTynbl noOMexX.

Ha ngeanbHOM WMHE NUTaHUA OTCYTCTBYHOT
NMoMexmu, a HanpsXkeHne B TOYHOCTU paBHO Tpe-
OyemMomMy 1 He MeHsieTCcsa BO BpeMeHu. Noatomy
nobon Wym MOXHO paccMaTpuBaTth NPOCTO Kak
HexenaTenbHble KonebaHuns BbIXO4HOMO Hanpsi-
XeHus. Pa3paboTumkm WCTOYHUKOB MUTAHUSA
yacto AudhepeHUMPYIOT BbIXOAHbIE LUYMbI,
BblAENAs nynbCauun HanNpsBKeHUs U LWyMm,
06ycnoBneHHbIn paboTor CMnoBbIX KNoven. Ha
caMoOM ferie, 3T0 He TaK Y BaXXHO, NMOCKOIbKY
Harpyske NpoCTO HYXXHa YUCTas LMHA MUTaHNSA C
MUHUManbHOW amMniMTy4oN Nynbcauun, Bbipa-
XXaeMou, Kak npasuno, B npoueHTax oT Vour

UM NPOCTO B BOSbTax, 6€3 YyTOYHEHUS NPUYUH
NX BO3HMKHOBEHUS. OgHAKO HeKOTOpoe npen-
CcTaBrneHve o0 MCTOYHMKAX LUYMOB MOMOXET B
6opbbe C HUMK.

MUHMMM3aLUA BbIXOAHDbIX
nynbcauumn

BbixogHble nynbcauun MMAYNbCHbIX UCTOY-
HWKOB MWUTaHUSA, B OCHOBHOM, ornpeaensitoTcs
nynbcaumen Toka MHAYKTUBHOCTU N BENNYMHOWN
9KBMBANEHTHOrO MOCMNEeAoBaTENbHOMO COMnpo-
Tmerenmss (ESR) BbixogHOro koHaeHcaTopa
(VNN HECKOMBKNX BbLIXOAHbLIX KOHOEHCATOpOB).
Vcnonb3oBaHWe KOHAEHCATOPOB C HU3KkMM ESR
MUHUMU3NPYET NyNbCaLnm HAaNPSXXEHUS, NO3BO-
NAs yBeNUUMBaTb BEMWYUHY HaKOMUTENbHON
WHOYKTUBHOCTU U NOBbIWAaTh paboyyto 4YacToTy.
Bbibop cunosoro mMogynsi pellaer MHorue u3s
pPacCMOTPEHHbIX Bbie npobnem, HO 3Ha4u-
MOCTb HM3koro ESR KoHaeHcaTopoB coxpaHsi-
etcs. Lym AT cBasaH ¢ nepekntoyYeHnemM cuno-
Bbix MOSFET n nepenaetca Ha Bbixog vepes
napasuTHYI eMKOCTb HaKOMUTENbHOW MHAOYK-
TMBHOCTW. OTOT WYM, NPOABASOLWNACA B BUAE

' ' ' R ' ! ! Ar 15.3mV
: : : : : : : : @  6.00mV

i I I I i i
5.00mV__|M[2.00ns] A[ Ch2 / —100pV
>~ [80.00000 ps]

PucyHok 2. HabnrodeHue «380Ha» Ha 8bIxo0e.
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MUYKOB HarpsKeHUs, NOXOX Ha «3BOH» C 4aCTo-
TOW, HAMHOMO NpeBbILALWEN YacTOTy Npeob-
pa3oBaHus, U Nerko MOXeT NpPeogoneTb rpaHu-
gy 100 MIMu. Hanpumep, nokasaHHbIn Ha Pucyk-
Ke 2 «3BOH» HanpskeHust AT, namepeHHbIn
npv BbIXogHOM TOKe 1 A, UMeeT YacToTy nopsa-
ka 500 MI'y. AMNAMTyAy WyMa MOXHO CHU3UTb
YCTaHOBKOW MpaBuibHO nogobpaHHbIX Oroku-
POBOYHbIX KOHOEHCATOPOB, AOMOJSTHAIOLINX
OCHOBHOW KOHOEHcaTop BbIXogHOro dunesrpa.
YTtoObl onpeaenntb BENNYMHY €MKOCTU Bnokn-
POBOYHbIX KOHAEHCATOPOB, Npexae Bcero, Heob-
XOAMMO N3MEpPUTb HacTOTy «3BOHa» Ha BbIXOAE,

1
C =0
L@nf ¥

a 3ateM NoACTaBUTb ee 3HavYeHne B popmyny:
roe
f—uyacToTta Wwyma («3BoHa»),

L — oueHka napasnTHON NHOYKTUBHOCTU KOH-
AeHcartopa 1 NPOBOAHUKOB NeYaTHON NnaTtbl.

Ecnv nogctaBuTb B 3TO BbIpaXKeHUe 4acToTy
500 MI'y 13 PucyHka 2, a OLeHOYHYH0 BENUYUHY
WHAOYKTUBHOCTW B3ATb paBHoOW 1 HI, 4TO BnosiHe
npasaonogobHO, ecnn KoHOeHcaTop pacnono-
)KEeH B HenocpeacTBEHHOW OrmM3ocTu OT BbIBO-
[AOB MOAYNS U «3eMNU» U ANVMHA NPOBOAHUKOB
neyaTHOW MnaTtbl MUMHMManbHa, To Tpebyemas
€MKOCTb BrTOKMPOBOYHOIO KOHAEHcaTopa byaeT
paBHa 100 n®d. He 3abbiBaitTe, 4TO 3TO AOCTa-
TOYHO rpybasi oueHka, NO3ATOMY €MKOCTb KOH-
JeHcaTopa, CKopee BCero, npuaeTcs Mnoakop-
pPeKkTUpoBaTb, 3KCMEPUMEHTANbHO ONpeaenve
onTuMarnbHoOe 3HadeHue. [Ona MUHUMMU3aALUU
COBCTBEHHOM Napas3vTHOW MHOYKTUBHOCTN KOM-
MOHEHTOB JTyYLle UCMoNnb30BaTb KOHAEHCATOPLI
Hebonbwmx Tunopasmepos 0402 wnm 0603.
YT00blI BOCNONbL30BaThLCA €lle OAHUM, U BO3-
MOXXHO, CaMbIM MPOCTbIM crocoboM onpeaene-
HUS €eMKOCTM KOoHAeHcaTopa, noTpebyetcs
HOMOrpamMma peakTMBHbIX COMNPOTUBMNEHUN.
MHorue gecatmneTns HomorpamMmmebl 61 NOOK-
MbIM WHCTPYMEHTOM BeETEpPaHOB aHaroroBon
TEXHUKM M YaCTO Nexanu y HUX nog pykom Ha
nabopaTtopHOM WM MUCbMEHHOM cTone. Tak
NN NHaYye, 3TO HECHOXHbIN N APPEKTUBHbLIN
Cnocob CHUXKEHUS! MUKOB HaMpsiKeHUs1 Ha BbIXO-
ae ATl

Kak yxe otmevanocb, Belbop AT ¢ MuUHK-
MaribHbIM YPOBHEM LLYMOB — CaMblil MePBbIN U
caMblIvi OTBETCTBEHHbIN war. CerogHsA pa3paboT-
YyMKam JOCTYMNHO OFPOMHOE MHOXECTBO BapuaH-
TOB, OfHAKO CWIMOBblE MOAYNM UMEKT nepen

PapuoJloumaH - pespans 2013

PucyHok 3. Kopriyc modynss LMZ10501 (3 x 2.5 x
1.2 Mm).

WA pag npeumywectB. Texas Instruments
BbINyCKaeT CEeMEeNCTBO CUITOBbIX Mopynen ¢
NCKIHOYMTENBHO ManoLwyMHbIMU BbIXOAAMW U, B
TO XXe BpeMs, MUHUATIOPHbIX U BbICOKO3A(hdek-
TnBHbIX. OCOBEHHO BbIQENSATCA NPUBOpPBLI

V|r§> :L c
IN
]_: O0— EN VIN
- Vour

VRer

Rr LMZ10501 FB

Veon

Rs PGND SGND

PucyHok 4. Modyrnb numarusi LMZ10501.

LMZ10501 n LMZ10500. B 3T MUHMaTIOPHLIE
noHmwxatwme npeobpasoBaTtenn BCTPOEHDI
MowHble MOSFET, cunoBas UHOYKTUBHOCTb U
uenn koppekumn. Moaynu, U3BeCTHble Takke
nog umeHem Nano, cnocoOHbl oTAaBaTb B
HarpysKky TOK, COOTBETCTBEHHO, 1 A n 650 MA,
pabotatoT Ha yactoTte 2 My 1 MMetoT NUKOBbIN

T T T T ﬁ T T T H A 3.72mV
. . . . . . ' : @ 212mV

i i i i
M[400ns | A[ Ch1 / 2.00mV]
[+ [0.00000 s

L. i i
2.00mV

PucyHok 5. BbixoOHble riynbcayuu u wym mMooy-
s LMZ10501.
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Ta6nuya 1. Manowymsuwue MoOyiu numaHusi
Mpu6op BbixogHon BxogHoe BbixogHoe MukoBbin | lMynbcauuun Fabaputhl kopnyca
TOK HanpshkeHue | HanpsbkeHue Kng W WwyMm (Bkntovyas BbIBOAbI)
LMZ10500 0.65 A 27..558B 06...36B 96% <5wmB 3x25x%x1.2mMm
LMZ10501 1.0A 27...55B 06...36B 96% <5wmB 3x25x%x1.2Mm
LMZ10503/4/5 3/4/5 A 295...55B 08...5B 96% 6 mB @ 10.2 x 13.8 x 4.6 Mm

KMO 96%. Mpubopbl BbINycKaloOTCs B NoKasaH-
HbIX Ha PucyHke 3 8-KOHTaKTHbIX 6e3BbIBOAHbIX
Kopnycax pasmepom 2.5 x 3 MM. TexHu4eckme
XapaKTEPUCTUKM MOAYnen npueeaeHsl B Tabnu-
ue 1.

Amnnutyga nynbcauuMi u wyma, U3MepeH-
Has B BbIxogHoM uenn moayns Nano, BKNOYEH-
HOro B KOHdurypauum, wnsobpaxeHHON Ha
PucyHke 4, coctaBsuna 3.7 MB n-n npyv BXOGHOM
HanpsbkeHun 5 B n BbixogHowm 2.5 B (PucyHok 5).
OT0 4OCTATO4YHO YNCTOE HanpshKeHne ans 6osb-
LUMHCTBA YCTPOMCTB, MNPU MUTaAHWUU KOTOPbIX
0ObIYHO MCMOMNb3YOTCH NUHENHbIE cTabunusa-
Topbl. Ha camom gene BXoAHOE HamnpsikeHue
5 B aBnsietca caMmbiM Xygwwimm cryvaem. Mame-
peHWs B 3TON Xe CXeme nokKasanu, 4To Npu Bxoa-
HOM HanpsbxeHun 3.3 B amnnuTyga nynscauuim
W LWyMa CHMXaeTCcs 00 YPOBHA MeHee 3 MB n-n.
Mpn n3MepeHusax Mcnonb3oBanmcb KOMMOHEH-
Tbl criegyowmx HomuHanos: Coytq = 100 N,

Cout2 = Couts = 10 Mk®. [1Ba 0ANHAKOBbLIX KOH-
aeHcatopa Coytz U Courts BKMNOYEHBLI naparn-

nenbHO Ans yMeHblueHus obwero ESR v cHu-
KEHUA Pe3ynbTUPYOLWMX BbIXOAHbIX Nyrnbca-
umr. Oba koHOeHcaTopa cAenaHbl Ha OCHOBE
kepamunkn X7R. YKazaHHble 3Ha4eHUS1 EMKOCTEN
MoryT notpeboBaTb HEKOTOPOW KOPPEKTUPOBKH,
B 3aBWCMMOCTM OT TOMOMOMMM KOHKPETHOMN
neyaTHon nnatbl U UHAUBMAYanNbHbIX TpeboBa-
HWUIA KOHCTPYKLINN.

Tenepb CpaBHUTE PACCMOTPEHHbIE BbILLE
XapaKkTEPUCTUKN C XapaKTEPUCTUKAMU NUHEN-
HOro perynsaTtopa ¢ BbIxogHbIM TOkoM 1 A, ecnu
amnnuMTyga nynbcauun Ha ero Bxoge pasHa 30
MB, a KOMMyTauUWOHHbIE LUYMbl MpU YacToTe
nepekntoveHnst 250 k' HaxoaaTca B obnacTtu
100 Mrl'u. PerynaTtop, 4acToTHas 3aBUCUMOCTb
PSRR kotoporo npuBegeHa Ha PucyHke 1, Ha
yactoTte 250 kI mor 6bl obecneynTb Nnogasne-
Hue 15 ab. YTo-nnbo ckasaTb O noaaBreHUU
wymoB ¢ 4actoton 100 MIu, cosgaBaemMblx
NepeKnioYeHNEM CUIOBbLIX TPaH3UCTOPOB, 3Ta
3aBUCMMOCTb He No3BosisieT. [1nsi COBpEMEHHbIX
NUHERHbIX perynatopoB 3HadeHne PSRR ang
yacTot 6onee 10 MI'y, Kak npaBuKo, He NPMBO-
auntca. [NoaTomy y Hac HeT OCHOBaHWUI OXKAaThb,
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YTO Nynbcaunn HanpskeHns byayt meHee 5 mB
n-n, a aMmnaMTyga nMYKoB KOMMYTALUOHHbIX
LwymoB okaxeTca Huxke 50 mB n-n. Kpome To0ro,
NMHENHBIN perynsatop paccemBan Obl 3HAYK-
TENMbHYK0 MOLLUHOCTb Npwu 0Oornee «rpsi3HOM»
BbIXoAe, YeM y moayns perynsatopa Tuna Nano.
PasymeeTcs, 370 BCEro nuilb Nnpumep, ogHa-
KO CyTb B TOM, YTO Mpu NpaBuiibHOM Bbibope U
rPaMOTHON CXEMOTEXHMKE MMMYbCHbIN CTabu-
NN3aTop HanNpPsPKEHUST MOXET OblTb TaKUM Xe
KTUXUMY», KaK JIMHENHBIN, WX JaXke NPeBOCXO-
OnTb ero. MuHunaTiopHble Mogynn nogobHble
Nano no3BONSAT KOHCTPYKTOPY pasmecTuUTb

BCIO CxeMy Ha nnowagu meHee 13 MM? (6es
yyeta nnowagn npoBOOHWKOB NeyaTHoOW nna-
Thl).

Ecnn 6bl MCTOYHMK NUTAHUSA C BbIXOOHBIM
TokoMm 1 A genarcsa Ha OCHOBE JIMHENHOro pery-
ndaropa, Takoro, ckaxem, kak LP38512, obias
nnolwiagb 9MeMEHTOB CXeMbl cocTaBuna Obl

115 MMm>.

Hu3Kuit ypoBeHb BbIXO4HOrO LWYyMa

C nomolLLbo KOMMAaKTHbIX CUMOBLIX MOAyNewn
nogo6bHbIx LMZ10501 1 LMZ10500 moxxHO nony-
yaTb Harnps>keHue C UCKINHYUTENbHO HU3KUM
YPOBHEM LLYMOB NP NITIOTHOCTW BbIXOAHOW MOLLI-

HocTh go 118 BT/CMZ) 1 nukoBbiM Kl paBHOM
96%. Takne moaynu CTorb e NPOCTbl B UCMOSb-
30BaHUN, KaK U NIMHENHble cTabunuaartopsbl, HO
NWLWEHbI TaKoro NPUCYLLIEro UM HegocTaTka, Kak
Bonblne notepy mowHocTu. K nmeowmmes y
moaynen Nano exogam VCON MOXHO nogknto-
yatb Bbixoabl LIAIM n cosgaBatb perynatopbl
HanpsKeHUst ¢ uMpPOBLIM yrpaeneHmem. Hec-
MOTpPSi HA CBOV MWHMATIOPHbIE pa3mepbl, MOA4Y-
1 BbINOSTHAKOT NOMHbIA HA00OP OYHKLMIA, BKIHO-
Yyasi GNOKMPOBKY MPW MOHWXKEHHOM Hanpshxe-
HWUW, OrpaHMYEHME BbIXOOQHOrO TOKa, Temnepa-
TYPHYIO 3alUnUTy, BHYTPEHHIOK KOMMEHcaLmo
netnn OC u msrkun ctapt. Kpome Toro, mogynu
Nano oTnn4arTcs 04eHb HU3KUM YPOBHEM M3ITY-
YaeMblX 3NeKTPOMAarHMTHbIX MOMEX, NOMHOCTbIO
COOTBETCTBYSl MO 3TOMYy napameTpy kraccy B
rpynnbl ctaHgaptoB CISPR 22. NMomumo moay-
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nenn Nano Texas Instruments Bbinyckaet
MOSMHYO NMNHENKY CUMOBBIX MOOYNen, HECKOMNbKO
N3 KOTOPbIX NepeymcneHbl B Tabnuue 1.
M3mepeHne manbix amnnuTyg nynbcauun mn
wymoB TpebyeT akkypaTHOCTU U cobnogeHus
onpegeneHHbix TpeboBaHnn. Y3HaTb 6onbLue o
TEXHOMOMMU TakUX M3MepPEeHNin MOXHO B [1].

Momumo cemenctea mogayrnen Nano, TI
BbIMyCKaET CEpPUI0 MOHMKAKLWNX PErynaTopoB
Nano B MOHOMWUTHOM MCHOSIHEHUWN, CIOCODOHbIX
oTAaBaTb B Harpysky Tok 4o 2 A npu BXOOHOM
HanpsbkeHun o 42 B, a Takke nosbilarowme
npeobpasoBatenn Nano ¢ BXOAHbIM Hanpsike-
Hnem go 40 B u BbiIxogHbIM TOkoM Ao 2.1 A.
JJononHuTenbHO Hago OTMETUTb, YTO OMUCaH-
Hble 30eCb MoAdynu MoryT obecneunTb YPOBHM

PapuoJloumaH - pespans 2013

BbIXOAHbIX NynbCaLyMi U LLYMa He XYXXe, a B HEKO-
TOPbIX Cry4asx u nydwe, Yem NIMHENHbIE pery-
naropbl. Takum o6pasom, pa3paboTymkm, KOTo-
pbiM TpebyeTcs 0cobo YnMcTtoe U ManoLymMmHoe
HanpsKeHWe Ha WNHaxX NUTaHua, Tenepb Nony-
YUNN UCKIIOYUTENBHO KOMMAKTHYK M BbICOKO-
3P EKTUBHYIO anbTepHaATUBY JIMHENHbIM CTa-
6Gunusartopam. [Z1]

Ccbiniku

1. AN-2169. «LMZ10501 and LMZ10500 SIMPLE
SWITCHER® Nano Module Low Output Ripple
Designs».
http://www.ti.com/lit/an/snva494/snva494.pdf
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Altium Designer 2013

HoBas Bepcus. HoBble BO3MOXXHOCTH

FOCT, ECK/, npo3pa4yHocmb crioes, mabiuua omeepcmud, nosib308ameribCKue HacmpoUKu

Komnava Altium, Begywun paspaboTumk
CUCTEM aBTOMAaTM3UPOBAHHOIO MPOEKTUPOBA-
HWUS 9NEKTPOHHBIX YCTPOMCTB, COOBLLIaeT O BbIXO-
e Altium Designer 2013. HoBas Bepcus npes-
OCTaBMSET LUMPOKME BO3MOXHOCTWU agantauuu
nporpammbl Kk TpeboeaHuam MOCT no odbop-
MIEHUIO AOKYMEHTALMN Ha MNpUHUMNNanbHbIe

anekTpuyeckune cxembl. Tenepb Nonb3oBaTento
cTan [OCTyneH Lenbli psig HacTpoek, Hanpu-
Mep, LUPUTOB BbIBOAOB KOMMOHEHTOB, MOPTOB;
MONMOXeHUs Hagnucen BbiBOAA; pa3MepoB
nopTOB U Ap.

PacckaxemM 0O HEeKOTOpPbIX WHTEPECHbIX
HOBbIX BO3MOXHOCTSIX NoApoGHee.

MpepBapuUTeNnbHbI NPOCMOTP AOKYMEHTOB

Ons yoobctBa paboTbl hansibl NPOEKTOB
Tenepb MOXHO 06beanHATL B paboune rpynnbl
(Workspace). B Altium Designer 2013 paboyas
rpynna rpadwuyeckn oTobpaxaetrcs B Buae
oTgenbHon ctpaHunubl (View - Workspace, «2o-

psyas» knasuwa CTRL+"). Ha cTtpaHuue
Workspace MOXHO npeaBapuTernibHO MPOCMOT-
peTb BCE BXOASLLNE B COCTAB TEKYLLEro NPOekK-
Ta OOKYMEHTbl, KOTOpble CrpynnupoBaHbl Mo
TIny.

DEe@mE

|Altium‘DsHer"
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HaCTpOﬁKM NpPo3pPav4YHOCTU ANA cnoes u obvekToB Pep,aKTopa nnat

Mpun pabote B Pepgaktope nnaT 4acTo BO3HU-
KaeT HeobXx04MMOCTb OTKIMOUYNTE OTOBpaXkeHne
HEeKoTopbIX O00bLEKTOB M Hambonee 3arpyxeH-
HbIX crioeB. Tenepb Bbl MOXeTe B OkHe View

Configuration pasgena Transparently yctaHo-
BUTb WHOMBMAYaAllbHbIE HACTPOWKW Mpo3pay-
HOCTU ANS BCeX MPUMUTMBOB Kaxdoro crnos
nnatbl.

@ Altium Designer (1309) - SL1 Xiliny Spartan-IIE PQ208 Rew1.01.PebDoc * - SL1 Xilinx Spartan-IE PQ208 Rev1.01.PrjPeb. Licensed to Altium Group. Alexey Sabunin signed in.
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Hactpansaemas Tabauua otBepctui

OT1a Tabnuua 6yget goctynHa BCeM NOANuC-
yMkam B OOHOM W3 ONMXamwunx OOHOBIEHWUN
Altium Designer 2013. [laHHble B Hel OyayT OTO-
OpaxaTbCsi He TONbKO NMpW BbIBOAE Ha nevaTb,
Kak bbIno paHee, HO 1 NpPW NPOCMOTPE NnaTtbl B
PCB-pegaktope. [ns nobaeneHusa tTabnumubl Ha

nnucT veptexa bydeT mMcrnonb3oBaTbCA cneum-
anbHas komaHaa Drill Table. Bl cmoxeTe name-
HATb CBOWCTBa Tabnuupbl, Takne Kak LpUdThbI
Hagnmcemn, CNMcoK BbIBOAMMBIX rpad U UxX Hau-
MEHOBaHUs, YCNoBHble WN300paxeHnsa oTBep-
CTUI 1 opMaT 3anosiHEHNS.
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Monb3oBaTenbCKUe HACTPOUKKU HaANUCEN BbIBOAOB

B Altium Designer 2013 peLueHbl HekoTopble
npobnembl ¢ PegaktopoMm cxeM, CBA3aHHble C
cootBeTcTBMEM TpebosaHnam FOCT. OgHon 13
Taknx npobrnem paHee sBNAnNacb HEBO3MOX-
HOCTb MOMb30BaTENbCKOW HACTPOMKU TEKCTO-
BbIX HagNMcen, OTHOCALLMXCA K BbIBOAAM KOM-

NMoHeHTa Ha cxeme. Tenepb Bbl MOXETE peaak-
TMPOBATb KaK LWPUMT AaHHbLIX HAAMUCEN, TaK U
MX NonoXeHwe B paboyert 0brnacTn oTHoCUTENb-
HO camoro BbiBoga. OcTanacb 1 BO3MOXHOCTb
3agaBaTb 3TV NapameTpbl rnobanbHo, Ha ypoB-
He Pegaktopa cxewm.

-

=)

Pin Properties
Logical |Parameters
Display Name D‘u"isible
Designator 2 ] visible
Electrical Type [Pass'nre vl
Description Source
Hide [F] connectT
Symbols
Inside [Nu Symbol ']
Inside Edge [Nu Symbol ']
Outside Edge  |No Symbol -
Cutside ’Nu Symbaol vl
Name Position and Font
Customize Position
Margin 5
Crientation [I} Degrees v] To [Pin -
Use local font setting |:| [
WHDL Parameters
Default Yalue Farmal Type

Graphical

Location X 0 ¥ 40

Length 20

Crientation [2’?!} Degrees v]
Colar “ Locked |:|

Designator Position and Font
Customize Position

Margin 5

Crientation

Use local font setting |:| [

Unique Id WHSMNALVW

I OK ]’ Cancel ]

YnpaBneHue pasmepamm U TEKCTOM 415 NOPTOB

PaHee pa3mep nopta B Pegaktope cxem 6bin
HEeOOoCTyNeH Ans pefakTUpoBaHus, a Nnpu name-
HEeHWM WpKndTa AN Ha3BaHWs BbIBOAA HAANMUCH
BbIXxoAuna 3a npenensl rpaduky nopta. 310 He
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Nno3Bonsno opopMnsATb CXeMY B COOTBETCTBUM
c MOCT. B Altium Designer 2013 o6a napameTpa
BHECEHbl B psf MOMb30BaTENbCKUX HaCTpoek
nopTa.
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- -
Port Properties "
Graphical |Parameters
2
Hetghit 10 m»‘% e g WHEER 60
Alignment Left Fill Color i
Text Color - '
Border Color -
Style Left & Right ‘e Border Width Smallest i
] = lLocation X 230 i
Y 520
Froperties
Mame LCD_LIGHT = VOType [input -
HarnessType »  Locked
Unique Id KSYTWWIR | Reset | Autosize [T
Font Times Mew Roman, 10
I O ” Cancel
L A

Mpasuno 3a3opa mexKay wenkorpadueit n Bbipesamm B macke

Onsa npasuna nposepku Silk to solder mask CXeMbl npsiMble CccbiNkM Ha WHTepHeT-
clearance, koTopoe onpegensno Mecta Ha nna- NCTOYHUKM;
Te, rae wenkorpagusa cosnagana ¢ KOHTaKTHbI-
MK nrowagkamu, gobaBneH HOBbIA PEXUM.
lMpoBepky AaHHOrO npaBuia Tenepb MOXHO
BbINONHATL B pexkunme To exposed copper nnu To
solder mask openings. B nepsom crniyyae 6yaet

e Smart PDF — Tenepb B PDF-gokymeHTe xpa-
HUTCHA MHOPMAaLNA O KOMMNOHEHTaX MpPoeK-
Ta, KoTopas oTobpaxkaeTcs B BblinagatoLiemM
OKHe NMpu HaBeLeHUM Kypcopa Ha KOMMOHEHT

CXEMb;
onpeaenaTbCa 3a3op OT wenkorpadun Ao
MEeTanM3MpoBaHHOW NroLlagkM, a BO BTOPOM e ynpaBneHue B pexume 3D — npegycMoTpeHa
[0 BbIpe3a B Macke. BO3MOXHOCTb BblOpaTb Bug 3D-npocmoTpa
Kpome TOro, K CyLeCTBEHHbIM HOBLLECTBAM nnarbl, yKa3aB O4VH U3 CTaHAaPTHbLIX PEeXun-
cnenyeTt OTHECTU: moB: Top (Ceepxy), Bottom (CHu3sy), Front
e Hyperlink — HOBbI1 UHCTPYMEHT PepakTopa (Cnepedu), Back (Csadu), Left (Cnesa),
CXeM, MO3BOMSIOLWMI BCTaBMNSATb Ha NUCT Right (Cnpasa), Isometric (M3omempusi).

Moapo6Hyto nHopmaumto 06 Altium Designer 1 o cneumnanbHbIX NPeaiokKeHUsIX Bbl MOXKETE MOSyYnTb Y aBTOPU30BaHHbIX
avnepoB Ha Tepputopumn Poccum 1 ctpaH CHI, a Takke oTnpasmB 3anpoc no agpecy altium@nanocad.ru unm no3BoHMB no
TenedoHy (495) 645-8626.
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O6meHbl Ha Altium Designer 2013 no cneyuanbHbIM LeHaM

[o 31 mapta 2013 roga Bbl MoxeTe obme- HoBbIM Altium Designer 2013 n Altium Designer
HATb ntobble Bepcun npoaykToB Altium Ha 2013 SE no cneuymanbHOM LeHe.

Bepcusa npogykra Altium CneumanbHas ueHa Bawa akoHomMusa npu

Ans o6HoBneHus o6GHoBneHus *, pyo obHOBNEeHnu**, pyob
Altium Designer 10 CBI, 12 CBI 89 000 9 000
Altium Designer Summer 09 CBI 119 000 13 000
Altium Designer Winter 09 CBI 142 500 23 500
Altium Designer Summer 08 CBI 166 000 19 000
P-CAD 149 000 80 000
Altium Designer 12 FED 22 500 24 500
Altium Designer 10 FED 22 500 47 500
Altium Designer Summer 09 28 000 66 500
Altium Designer Winter 09 FED 33 500 61 000
Altium Designer Summer 08 FED 36 000 58 500

* LleHbl yka3aHbl 6e3 yueta HAC.
** Paamep ckngku npn obHoeneHunn go 31 mapta 2013 roga.

C 1 anpens 2013 roga o6meHbl OyayT AocTynHbI Tonbko ang Bepcuii Altium Designer 10 n Altium
Designer 12.
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Hosble nnueHsuu n NMognucku Altium Designer 2013 SE no crapbim LeHam

Tonbko go 31 maprta y Bac 6yaeTr BO3MOX- Designer SE 2013 n lNognunckun Ha TEXHNYECKYIO
HOCTb npuobpecTn HoBble nuueH3nm Altium noAaaepKKy M 0GHOBMEHUSA NO NPEXHEN LiEHE.

Bepous npoaykra Altium Cneuuanbuaﬂ* LeHa Bawa 3KOHOM*115| npu
oGHoBnNeHus *, pyo o6HOBNEeHUU™*, pyo
Altium Designer 2013 SE 42 000 48 000
Altium 2013 SE Subscription 1 roa 16 000 11 500
Altium 2013 SE Subscription 3 roga 48 000 34 500

* LleHbl yka3aHbl 6e3 yueta HC.
** Pasamep cknakm npu obHosnexumn ao 31 mapta 2013 roga.

Hosble anueHsuun u NMognucku Altium Designer 2013 co ckuakou 10%

Ecnn Bbl npuobpenu Altium Designer go 1 Designer 2013, To y Bac eCTb BO3MOXXHOCTb Mpu-
despana 2013r. n y Bac ecTb xoTa 6bl ogHa obpectn co ckumgkon 10% HeorpaHudeHHoe
AencTByloWwas noanucka Ha nuueHsuio Altium KONM4eCTBO JOMNONHUTENbHbIX paboynx mecT!

Bebcusi nboavkTa Altium CneuunanbHas LeHa Bawa akoHomMmus npu

P poAay u obHoBnNeHusA *, pyo obHOoBNeHnu**, py6
Altium Designer 2013 191 000 21 000
Altium 2013 Subscription 1 rog 67 500 7 500

* LleHbl yka3aHbl 6e3 yyeta HOC.
** Pasamep ckuakm npu obHosnexumn o 31 mapta 2013 roga.
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Bknwouu neranbHbivt P-CAD

B pamkax akumm Bce nonb3oBaTenn HenmLueH-
3moHHoro P-CAD cmoryT npuobpect nMueH3u-
OHHBIN cepTudmnkaT Ha nporpammHoe obecrneye-
Hue P-CAD.

Ceptudomkar Ha P-CAD npegocTtaBnser npaBo
Ha neranbHOE UCMONb3oBaHWe MoOOoN YCTaHOB-

nenHHon Bepcumn P-CAD, noateepxaeHHoe Bblaa-
Yyel CepuUIMHOrO HoMepa U cepTudmnKaTa Ha Kax-
aoe nvueHsnpyemoe pabodvee mecto. [Mokyrnka
NLEH3MM B paMKax JaHHOW akuMK JaeT Norb3o-
BaTerto NpaBo B AarbHeNLWeM NepenTn Ha cucTe-
My Altium Designer no crneuunansHOM LieHe.

CneuunanbHas LieHa
obHOoBneHusA *, pyo

PCAD certificate, 1 paboyee mecto

100 000

PCAD certificates, 10-pack

900 000

* LleHbl ykasdaHbl 6e3 yyeta HC.

MpeanoxeHune gencreutenbHo Ao 30 noHs 2013 roga.
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Lexand LR-4500:

KOMNaKTHbIN aBTOpErucIparop
¢ Full HD-3anucbio un

G-ceHcopom

queoperMCTpaTopos CerogHsi pasBenoch
BUOUMO-HEBUOUMO — B MNpojaxe eCTb COTHU
Mogenewn oT AeCATKOB TOProBbIX MapoK OT Mana
0o Benuvka. Npn aToM OeNCTBUTENbHO Kayec-
TBEHHbIX YCTPOWCTB 4OBOMBbHO Mano. CerogHs
Mbl 06cyamm mogenes Lexand LR-4500, koTopas
Obina BbinylleHa B camom koHue 2013 roga, n
BbIHECEM CBOW CypOBbIN BEPAUKT. [JNa Havana —
napy CfioB 0 ee nNponcxoxaeHnn: mapka Lexand
n3BecTHa npexae Bcero csoumu GPS-
HaBuratopamu, 3TO OOMH M3 KPYMHEWLMnX
NoCTaBLUMKOB TakuMx YcCTponcTe B Poccuio ¢
ponen 6onee 11% (no uTtoram nepeow NOMoBU-
Hbl 2012 roga). MNpu atom B ee NOpTGONMO
Takke eCTb ANEeKTPOHHbIE pUAEpbl N BUaeope-
rmcTpaTopsbl.

NTak, Lexand LR-4500. Moaernb MOXeT ObITb
3aKniveHa B cepedbpucTbii UM TeMHO-CEpPbIN
Kopnyc — Ha Bblbop nokynatensi. Pernctpartop
[OCTaTOMHO aKKypaTHO W3rOTOBIIEH, @ €€ OH
BeCcbMa KOMMNaKTHbIN: 67 x 50 x 13 mm npu Bece
B 54 1. Takum o6pa3om, ero MOXXHO YHECTU B Kap-
MaHe KypTKU Unv OaMCKOM CyMOYke — MOAEerb
noyTu B iBa pasa MeHbLLIe COBPEMEHHOIO cMap-
TchoHa.
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Lexand LR-4500 ocHaweH 2-410MMOBbIM
aKkpaHoM. [la, ancnnen He o4YeHb OOrbLUIOW, HO
NPOCMOTPETb BUAEO 1 POTO HA HEM BCE KE MOX-
Ho. Ecnin e ykasaHHoM gnaroHanun Bam Oyget
mano, To LR-4500 MO)XHO NOAKMOYUTL K Tene-
BM3OpPYy WNU MOHUTOPY; MNoAdepXuBakTCs
nHTepdencel AV n HDMI, npuyem cooTBETCTBY-
IOWKNe «LHYPKU» MNOCTaBMAKTCS BMECTE C
permcTpaTopoM. 3aechk e gobaBum, 4To B Moae-
nn peanusoBaHa QYHKUUA OTKMIOYEHMS AUC-
nnes 6e3 npekpalleH1si 3anMcn — 3To BecbMa
yAOBHO MpY HOYHbIX Moe3gkax, Korda CBET OT
3KpaHa MOXeT MeLLaTb BOOUTENIO.

B Lexand LR-4500 ycTtaHoBneHbl 5-mera-
nukcenbHass CMOS-kamepa M COBPEMEHHbLIN
Bugeonpoueccop AIT 8427. 3Jta «cBaskar
No3BOrisieT 3anncbiBaTb BUAEO C paspeLleHnem
1920 x 1080 Todvek (Full HD 1080p, 30 wnun
60 k/c), npuyem 6e3 NCNoNb30BaHNA NUHTEPMNO-
nsaumm (paspeLueHre peanbHoe, a He «pPacTAHY-
Toe» 13 6ornee HN3KOro, Kak B BIOOKETHbBIX BUAE-
operucTpartopax) B noboe Bpems CyTOK. Yron
0630pbl OObEKTUBA, WMMEILLEr0o CTEKNSAHHbIE
NUH3bI, cocTtaBnsaeT 140 rpagycoB; aTO NPUBO-
ONT K TOMY, YTO Ha BMAEO (OUKCUPYIOTCS U NPO-
CTpaHCTBO Nepes aBToMobunem, u—4actTuyHo —
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0604MHbI Aopor. BuaeonoTok MOXeT Mot unm
HenpepbIBHO, U1 oparmeHTamm rno 1, 3, 5 nnu
10 MUHYT. onyYeHHbIE 3anMcu COXPaHATCS
Ha KapTy namatn oopmata microSD (o6bem o
32T70).

BctpoeHHas Lexand LR-4500 akkymynsitop
noseonsieT mogenn pabotatb 6e3 nog3apsiaku
OKOro nosyyaca. OTo HE MHOrO, HO Aaxe Takas
ABTOHOMHOCTb MO3BOMSAET UCMOMb30BaTb pernc-
TpaTop BHe aBTOMOOUNS — HaNpUmep, 4518 CbeM-
ku mecta OTT1.

OTtmetum 1 Hanunune G-ceHcopa, KOTOPbIN
OTCNEXMBAET YCKOPEHMS MO BCEM TpeM ocam. B
MOMEHT Pe3KOro TOPMOXEHWUs, pa3roHa, yaapa
UM NoBopoTa perncTpaTop ukcupyet npouc-
xogslee M MNOMECTUT TaKyl «aBapUNHYO»

3arpysku

3anucb B cneumanbHyo obnacTb Ha kapTe nams-
i, rae oHa ByaeTt XpaHMTbCA BNAOTb 40 PyYHOTO
yaaneHus (To ecTb WHopmaumst He Oyget
nepesanncaHa npv uuknuyeckon sanmcu). Mpu
atoM Lexand LR-4500 no3BonsieT «COXpaHUTb»
nobyHo 3anncb M BPYYHYHO, C MOMOLLIbIO ONuun B
MeHto. ECTb B Moaenu n gatymk ABMXKEHUS, KOTO-
pbi 3anyckaeT 3anncb BUAEO MpU NonagaHun
ABMXyLLeroca obbekTa B nose 3peHus kamepsbl
(NonesHo B NapKOBOYHOM PEXMME).

Llena Lexand LR-4500 — okomno 5,000 Tbicsu
pyonen. [lymaetcs, 3a 9TU AeHbIMM 3TO HEMITOXON
BapWaHT, y4nTbiBas KOMMMEKTaumto (BCNOMHUM O
OByx kabensix — HDMI n AV), 0oOBOMNbHO BbICOKOE
Ka4yeCTBO 3anucu Buaeo 1 HebornbLune rabaputhbl.
Mogenb MoXHO pekomeHaoBaTh K nokynke. [l

ABTOMg
I’Erll:'rpug!,l#m“gg
YCTPOlicTag

‘ AHeBHoe BuAaeo: http://www.youtube.com/watch?v=ET5w0DLI564 ‘

‘ HouHoe Bupeo: http://www.youtube.com/watch?v=000MKRiUsfA ‘

PapuoJloumaH - despans 2013
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0KO Apxus ABTO GPS/GSM

Cnewnanu3nMpoBaHHblil BUAEOPErncTpaTop ANnA aBTOTPaHCMOpTa
HaJeXHO CXOXPAHAET 1 BOCNPONU3BOAMT BUAEO- 1 ayANONHPOPMALIMIO,
MapLUpYT ABUXeHs, BbIMONHAET OXPaHHble GYHKLMN

BO BpeMA CTOAHKN 1 nepeaaeT uigopmauuo no GSM

TaKXe B Npogaxe Mogenn

OKO Apxus ABTO n OKO Apxus ABTO GPS

o Tl

NET
1IN2 SERIAL

OKO MOGaﬁ" 3G AU1 AUZ RS232 10UT2 U
BUAEOPErnCTPaTop C BO3SMOXKHOCTbIO

330 Y =9..18V
nepeaauu BuAeo no becnpoBofHbiM cetam 3G 1Lz

L

TaKXe B Npofiake Mojienu @ o

0KO Mobaiin 1 0KO Mobaitn Il - nepeaaua Buaeo no GSM

BUAEOPETMCTPATOPBI CEPUU “OKO APXUB”

nocTpoeHne I'IpOCTOI7I, HaJIe>KHOI1, aBTOHOMHOI CUCTEeMbI BUIEOHAONIOAEHNA NA YACTHOTO U KOMMepyecKoro CeKkTopos

OKO Apxus 4NET OKO ApxuB 4NET LE OKO Apxus LITE CF

noaknioyenue no LAN/internet noakntoueHune no LAN/internet 3anucb Ha kapty Compact Flash
CMEHHBbII XeCTKUI ANCK BCTPOEHHDIN XEeCTKIil ANCK

MPOOECCNOHANIbHbIE UHCTPYMEHTDI A1 BUAEOHABIOAEHUA

] uneuuma”
MockBa, 3eneHorpap, npoe3n 4922, nom 4, crpoeHue 1
) Ten: +7 (495) 988 48 58

http://www.decima.ru
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BonbTMeTp

C aHaNoroBow WKanow

Muxaun Cu3sos, Tpouuk

BesepgeHue

B HacTosiLee BpeMsi CTPeroYHble aHanoro-
Bble un3MepuTenbHble MNpubopbl MNOMHOCTbLIO
BbITECHEHbI LmdpoBbIMK. Ho, obnagas Bbico-
KO TOYHOCTbIO, OHM He obecnevnBaloT BU3Y-
anbHOro KOHTPONs Hag noBedeHWeM curHana,
Tak Kak MenbkaHue Ldp Ha akpaHe npubopa He
No3BOISieT ONPEAEnUTb XapakTep U TEHOEHUUN
ero nameHeHus. [ina obecnevyeHnsa Ka4yecTBeH-
HOro KOHTPONA Hag CcUrHanom umdpoBbie Npu-
Gopbl AONONHAT ANCKPETHBIMU aHaNoroBbIMU
LWKanamu, o6bIYHO COCTOALLMMN U3 LECATU Cer-
MEHTOB XNOKOKPUCTANINYECKOro Unn cBeToam-
ogHoro uHaukatopa. Paspewatowas cnocob-
HOCTb Takux wWkKan oyeHb Hu3ka — 10% ot
MOMHOWN LWKarnbl npubopa.

3.55B
0 1 2 3 4 5 6 7 8 9 10
| | | | | | |
(0 I -

d 1 1 1 |

| | | | |
0O 01 02 03 04 05 06 07 08 09 10

m YCroBHOE 0603HaYeHNe NMOHMKEHHON SPKOCTM
P n
CBEYeHUs1 CerMeHTa CBETOANOAHON LLKarbl

PucyHok 1. AHanozoeoe mabro npeobpasosa-
mersi.

Paspelwiatowass cnocobHOCTb CTPENOYHbIX
aHanoroBbIx NPMHGOPOB HAaMHOrO BhILWE, YEM Yy
OWCKPETHBIX aHanoroBbiX LKan, UM OObIYHO
coctaBnseT 1% oT nonHon wkanbl. Ecnv yunTtol-
BaTb, YTO a3 4erioBeka MOXET pasnuunTb
Y4 4acTb MPOCTpPaHCTBa MEXAYy pUCKaMK LUKa-
nbl, paspelweHne moxet gocturatb 0.25% ot
MOSHOW LWKanbl npubopa.

B naHHoM cTaTbe npeanaraetcsa npeobpaso-
BaTeNb HaMNpPsHKEHUs1 B ANUTENbHOCTb MMMYIb-
COB C aHanoroBoW LUKarion, obecnevumBatoLLen
paspeLuatoLLyto CNOCOBHOCTb TakKyko e, KaK y
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CTpenoYHbIX Npnbopos — nyyiie 1% OT NonHON
LWKanbl npeobpa3oBaHus.

Ha PucyHke 1 nokasaHo aHanoroBoe Tabno
npeobpasoBaTtens Npy U3MePEHNN HANPSXKEHMNS
3.55 B. Tabno coctouT u3 gByx Likan — rpyooun,
KpacHoro LBeTa (LeHa geneHunsa 1 B), n ToyHon
LLKanbl 3eneHoro LBeTa, nokasbiBatoLlen aecsa-
Tble JONW BonbTa, NOogOOHO HOHMYCHOW LUKane
LUTaHreHUMPKYNS.

lMoHMXKEHHAsa SIPKOCTb CBEYEHUS] CEerMeHTa
O3HayaeT, YTo pakTU4eckoe 3HadeHne Hanps-
XeHna bonblie 3 B, HO meHblue 4 B. 3eneHasd
LLKana nokasblBaeT AecATble oMW BorbTa name-
PEHHOro HanpsbkeHuns (5 ApKMX CErMeHTOB) U
nNpubNn3nTenbHoOEe 3Ha4YEHME COThIX A0NEN BOSb-
Ta, KOTOpble MOXHO OnpeaennTb MO SIPKOCTU
LLeCTOro CerMeHTa 3efeHoro nHamkaropa.

MpuHUKMN paboTbl ycTpoucTea

Cnocob M3MepeHuss HamnpshkeHus1 aHanoru-
YeH U3MepeHnto pasmepa geTann ¢ NOMOLLbIO
LUTAHIEHLMPKYNSA, UMEIOLLLEro AOMONTHUTENbHYIO
wkany (HoHuyc), rae rpyboe 3HayeHne nuHen-
HOro pasmepa (Uenoe 4Mcno MUIIMMETPOB)
onpenensieTcs no puckam Ha Kopryce LUTaHreH-
LUMPKYNS, @ TOYHOE KONMMYECTBO AECAThbIX JONeEN
MUIMMETPa — MO pUCKaM LKanbl HOHMyca. OyH-
KuMoHarnbHasi cxema npeobpasoBartens Hanps-
)KEHUS1 C aHanoroBbIM OTOOpaxxeHnem MHGOpP-
Mauun Ha OByx LWkanax (rpyboro M TOYHOro
oTcyeTa) nokasaHa Ha PucyHke 2, a BpeMeHHas
Anarpamma curHanos — Ha PucyHke 3. B ycTpo-
NCTBE NCMOMb3yeTcs NPOMEXYToYHOoe npeobpa-
30BaHMe HanpsHKeHUs B 4NUTENbHOCTb UMMNYIb-
ca C nocnegywmm n3aMmepeHnem BeNnYmMHbl BO
BpeMeHHon obrnactn. OCHOBHbIM 3M1EMEHTOM
npeobpasoBaTtens sBnseTcad ¢as3o-UMnyrbC-
Holn mogynsaTop (PUM) [1]. Kaxpgasa wkana
nmeet otaenbHbI PYIM 1 06K ONOPHbIN reHe-
patop (G), 3agarowmmn 4Yactoty npeobpasoBa-
Hus. BeixogHasi yactoTta F reHepaTtopa noctyna-
eT Ha BXOn AEeCSATMYHOro OennuTens 4actoTbl C
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PucyHok 2. ®yHKUyUOHaIbHasi cxema rpeobpaszosameris ¢ aHarno2080U WkKamnou.

newncppatopom (4/10). C BbIxoga penutens
curHan noctynaet Ha Bxodbl FO aszoBbix
petekTopoB ®[1-1 1 ®0-2. Newmdpatop genu-
Tensa YyacToTbl (hopMUpYyeT AECATb UMMYNbCHbIX
curHanos QO ... Q9, caBuHyTbIX No dase apyr
OTHocuTenbHo Apyra Ha 1/10yacte nepuoga T1.
YacTtoTta cnegoBaHnsa 3TUX UMMNYNbCOB paBHa
yacTtoTe npeobpasoBaHus VM. [ecsatb nmny-
NbCHbBIX CUTHANOB MCMNONb3YyTCA ANd ANHaAMU-
YeCKOW UHAMKaLMKW, YNpaBnss eCcaTbio Kova-
MU (Hanpumep, TPaH3UCTOPHbIMK), NooYepesHO
NOAKMOYaLWMMM KaToabl CErMEeHTOB CBETOAM-
OOHbIX WKan K obLlen uenu nuTaHusa yCTpo-
ncrea.

AHOObI CBETOOMOOHbIX LKA MOAKoYaTCs
K uenu nutaHusa Up Yyepes aneKTPOHHbIE KIHYH,

34
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ynpaBnsalT KOTOPbIMU BbIXOAHbIE CUrHanMbI
ocHoBHoro (Ux —> Tx) n HoHuycHoro (Un —> Tn)
npeobpasoBaTtenen.

N3mepsaemoe HanpskeHne Ux npeobpasyeT-
CA B ANUTENbHOCTb MMMNynbca TX B COOTBe-
TCTBUWM C BbIp@XXEHNEM

Up ™
rae
Up — amnnuTyga BbIXOAHbIX MMMYfbCOB

daszoBoro getekTopa ®1-1,

T1 — nepuog YacToThl, Ha KOTopoK paboTaeT
npeobpasoBatens ¢ PVM.
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PucyHok 3. BpemeHHasi duazpamMma cuaHasios rnpeobpazoeamerisi, Ha 6X00 KOMopPo2o odaHo HanpsiKeHue

Ux=3.55B (cm. PucyHok 1).

B yctaHoBuBLIEMCA pexmme paboTbl Npeob-
pasoBaTtens vactoTtbl F1 n FO paBHbl, a da3so-
Bbl CABUI MeXAY HUMM NPONOpLMOHaneH BXoa-
HOMY HanpsbkeHuto [1].

B npeobpasoBatene ¢ aso-uMnynbCHOM
Moaynsaumnen, B coctas KotToporo Bxoant GAIMMY,
MOXHO NPUMEHATb ABa BapuaHTa npeobpaso-
BaHUS.

B nepBom BapuaHTe BXOOHOE HanpsbkeHue
npeobpasyetca B MNOMOXUTENbHLIN ha30BbIN
caBwur, nyactota 'YH otctaeT no gase ot onop-
HOM 4acToThbl npeobpasoBaTtensa (PucyHok 4).
Takon BapuaHT cxembl onucaH B [1]. HanomHum,
YTO MMNYMbChbl, MOCTyMNawLWme Ha BXOL4 «+»
umnynscHoro ®[l, yctaHaBNMBAIOT Ha ero BbIXO-
e YypOBeHb «J1or. 1», a MMNynbCbl, NOCTyMnato-
lne Ha BXOA4 «—», YCTaHaBNMBAKT YPOBEHb
«nor. O».
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MMyTem He3HaunTeNbHbIX U3MEHEHWI peanu-
3yeTcsl BTOPOMW BapuaHT, Korga BXogHOe Hanps-
XeHune npeobpasyeTcd B oTpuuaTenbHbii haso-
BbI caBur, n YactoTa 'YH onepexaet no cdase
OMOpHY'0 YacToTy npeobpasoBatens. [Ans atoro
B cxemMe Ha PucyHke 4 Hago NOMEHsSTb MecTa
NOAKMYeHnsa curHanos K Bxogam ®f1 n name-
HUTb 3HaK xapakTepuctukn N'YH Ha npoTtuBono-
NOXHbIN. IMeHHO Tako BapuaHT npeobpasoBa-
Tensa npUMEHeH B ONMUCbIBAEMOM YCTPOWCTBE.
OTO NO3BONUIIO NPOCTON CXEMOW BbIAENATb Ty
YyacTb ANMTENbHOCTU nMNynbca Tx (oeTekTnpo-
BaTb tx), B KOTOPYK He yknagblBaeTcs Lenoe
4YMCNO NepuoaoB OMOPHOM YacToTbl Npeobpaso-
Batensa (tx meHbwe nepuoga t). [etektop
nmnynsca tx BblNonHeH Ha AByx D-Tpurrepax,
BKMNIOYEHHbIX N0 cxeme dpa3oBoro getekropa [1].
OnutenbHOCTb MMNynbca tx He MOXeT NpeBbI-
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Ux

APKOCTW CBEYEHMS CBETOAMOAA, YTO
no3BoMnseT oueHnBaTb JONWN Aere-
HWUA LIKanbl.

AHaNorM4yHo, npu BPEMEHHOM
coBnageHuy umnynbeca Tn ¢ BbIXO4-
HbIMW MMMyNbcamu AelumdpaTtopa
NPOUCXOAUT NooyepeaHoe BKMoYe-

F1

FO

'YH

<

PucyHok 4. [peobpaszoeamesib HanpsiXkKeHUsi, 8 KOIMOPOM Yacmo-

ma 'YH omcmaem rio gpbaze om oropHouU 4acmomeal.

watb 1/10 yacTn nepmoaa 4acToTbl HA KOTOPOWN
paboTatoT npeobpasoBaTenu HanpshkeHus.
Bblgenue cpegHee HanpsbkeHue umnynbeca tx ¢
nomoubio HY counetpa R5, C3 u ycunue ero B
10 pas, Mbl NONy4YMNKn HanpsikeHne HoHnyca Un,
13 KOTOPOro BTOPbIM NpeobpasosaTtenem op-
MUpYyeTCcs uMnynbc Tn NponopLUMoHansHOM Anu-
TENbHOCTU, YNPaBNSAOLLNIA LLIKANOW HOHMYCA.

Mpn BpeMeHHOM coBnageHnn nmnynsca Tx ¢
BbIXOAHbIMW MMMynbcaMu Aelumdpartopa npo-
NCXOANT NoodepeaHoe BKNIYEHME TEX KPaCHbIX
cerMeHToB rpybon Lwkanbl, Katogbl KOTOPbIX B
3TO BpeMmsa ByayT nogknoyaTbes K ooLen uenm
nuTaHus ycTponcTtea. Tak nponcxoguT otobpa-
KEHNe BennYMHbl U3MEPSEMOro HanpsKeHus.
ApKoCTb CBEYEHUS NOocnegHero cermeHTa byaet
3aBUCETb OT ANIMTENBHOCTK MMNyIbcea tx. Yeno-
BEYECKMN rna3 pasnuyaetr 2 — 4 rpagauuu
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HMe Tex 3ereHbIX CerMEeHTOB TOYHOM
LWKanbl (HOHUYyca), KaToAbl KOTOPbIX
B 3TO BpeMs ByayT nogknovaTbes K
oOuien uenu nuTaHus. Tak Mponcxo-
ANT oTODpakeHne BenUYUHbI TOM-
HOro 3HayeHus U3MepsemMoro Ha-
NpsKeHNs (Ha LwKane HoHuyca).
Ecnun TpebyeTtca noBbicUTb pas-
peLuaoLLyto CrnoCobHOCTb, MOXHO
nobaBuThb ele oguH npeobpasoBa-
Tenb HaNPsYKEeHWsi CO CBETOANOAHON
LLKASion, KOTOPbIA CTaHET BTOPbIM
HoHnycom. O6paboTka CUrHanoB BbIMOMHATCS
aHanorM4yHo cXxeme ¢ OAHUM HoHuycom. [

BbiBoAbI

OnucaHHbIM B CcTaTbe NPUHLMN NOCTPOEHMUS
BONILTMETPA C aHasrloroBOW LIKaron no3sonset
co3gaTtb MOSHbIN aHarnor CTpenoyHoro npubopa
c 6onee BbICOKMMW METPOSOTMYECKUMMN XapaK-
TepUCTUKaMu.

Jlutepartypa

1. Cnsoe M. NpeobpaszoBaTenb HanpsXXeHus B ANn-
TENbHOCTb WMNyfbCca, CTAabUIN3NPOBAHHbLIN
OAMY. M.: CoBpemeHHas anekTpoHuka, 2012
Ne6.
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llapannenbHoe BKnIO4YeHue

IGBT Tpan3ucrtopos

Alan Ball, ON Semiconductor

C POCTOM MOLLHOCTM CUITOBOro 06opyaoBa-
HMS NOBbILLAOTCA TPEOOBaHUSA K 3NEKTPOHMKE
ynpaBrneHns BbICOKOBOSIBTHON U CUIIbHOTOYHOM
Harpy3kon. B MOLLHbIX UMNYNbCHbIX Npeobpaso-
BaTensx, rge anemeHTbl paboTtatT ogHoBpe-
MEHHO C BbICOKUMU YPOBHAMU HAMPSKEHUN U
TOKOB, 3ayacTyto TpebyeTcsa napannensHoe
COefMHEHNE CUMOBbLIX KIHOYEN, Takux, Hanpu-
Mep, kak IGBT TpaH3ucTopbl, XopoLlo paboTato-
Lwme B NnogobHbIX cxemax.

CyLlecTByeT MHOXECTBO HIOAHCOB, KOTOpbIe
HeobxooMMO y4yuTbiBaTb NpW NapanneribHOM
BKMtodeHumn aByx n 6onee IGBT. OguH 13 Hux —
coelJMHeHue 3aTBOPOB TPaH3NCTOPOB. 3aTBOpLI
napannensHbix IGBT mMoryT nogkntoyatbcs K
OpanBepy yepes obLnn pe3ncTop, OTAENbHbIE
pe3ncTopbl UM kKoMOMHaLNIO 00LWEro n oTaenb-
HbIX conpotuenennn (PucyHok 1). BornbLum-
HCTBO CneunanmcToB CXOOUTCS BO MHEHUN, YTO
065A3aTeNbHO HYXXHO MCMONb30BaTb OTAENbHbIE
pesunctopbl. OaHaKo CyLecTBYIOT BECKME JOBO-
Abl B MOMb3Yy CXeMbI C 0OLLMM PE3NCTOPOM.

B nepByto oyepedb npu pacyete cxembl C
napannensHoiMy IGBT HyXHO onpeaenuTb Mak-
CMMarbHbIA TOK YNpaBreHns TpaH3MCTopamu.
Ecnn BbIGpaHHbIN gpanBep He MOXeT obecne-
YATb CYMMapHbIN 6a30Bbil TOK HECKOMbKUX
IGBT, npnaetca ctaBuTb OTAENbHbLIN ApanBep
Ha Kaxgbin TpaH3ncTop. B aTom crnyvae uHaneu-
ayanbHbin pesnctop OygeT y kaxgoro IGBT.
BbicTpogencTtemns GonblUMHCTBA ApanBepoB
AOCTaTo4yHO, 4TOObI ObecneynTb WHTEpBan

PapuoJloumaH - pespans 2013
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PowerPulse

MeXay MMNyrbcaMmn BKNKOYEHNS N BbIKMIOYEHMWS
B HECKOJbKO JECATKOB HAHOCEKYHL,. OTO BpeEMS
BMOJIHE COpPa3MEPHO C BPEMEHEM MNepekntove-
Hu1a IGBT, cocTaBnsAoLWMM COTHU HAHOCEKYHA.
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8) KoM6UHUpPOBaHHOE BKITIOYEHUE Pe3LUCMopos

PucyHok 1. Pa3snuyHbie KoHguaypauyuu cxem
ynpaesneHusi sameopamu IGBT.
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Mpun ncnonb3oBaHUN O4HOMO ApariBepa Npea-
MeToM 06CyXaeHus MOXeT ObITb KOHdurypa-
LMsi pe3ncTopoB B Liensix 3aTBOpoB. HepocTar-
KOM CXeMbl C OTAeNbHbIMKU pe3nctopamm (Pucy-
HOK 1a) sIBNAETCA BO3MOXHOCTb YBENU4eHUs
pa3bpoca BpeMeHM NepeKntoYeHns BCnegcTamne
TOro, YTO YNPaBAOLLMNE HAMPSHKEHNSI 3aTBOPOB
He OyaoyT OTCnexvBaTb BbIXOAHbIE CUrHasnbl
apavisepa. [laxe ecnu umMnynbCbl ynpaBneHus,
nogaroLLmMecs Ha pe3ncTopsl ¢ gpaneepa, byayT
abCOMTHO MAEHTUYHbI, pa3nNuuus B 3apsigax
3aTBOPOB B COBOKYMHOCTU C CONPOTUBIIEHNSIMU
3aTBOPOB U MMNeeHCaMu NPOBOAHMNKOB nevar-
HOW NnaTbl NPMBEAYT K HECOBMNaAEHWIO BPEMEH
HapacTaHusi, cnaga u 3agepXXku CUrHamoB Ha
3atBopax IGBT. Tem He MeHee, MHOIME BLICTY-
narwT B 3aWuUTy MHAMBUAYANbHbIX PE3NCTOPOB,
MOCKOMbKY nocriegHne MUHUMU3NPYIOT BEPOSIT-
HOCTb BO3HMKHOBEHUS MapasuTHOW reHepauum
mexay IGBT.

MprYMHONM reHepaL M MOXET cTaTb NapasuT-
Hasi MHAYKTMBHOCTb nnatbl (06bIMHO B Lenwu
aMuTTEPA) B COMETAHUN C EMKOCTbIO 3aTBOpa U
ycuneHnem TpaH3uctopoB. MuHumMmnsauus
WHOYKTUBHOCTX B LIENW 3MUTTEpPa UrpaeT Bax-
HYI0 pOnb B NPeAOTBpaLLEeHNN Napa3uTHON reHe-
pauuu.

O6wwun pesunctop (PucyHok 16) rapaHTupyer,
yTO noTeHumansl 3aTBOpoB oboux IGBT B
nobon MOMEHT BpemeHu BGydeT npakTU4ecku
OOWHAKOBBLIMWU, MMEsI NULLIb HEe3HAYUTENbHbIN
pas3bpoc, 00yCnoBneHHbIn BapyaunsMn napa-
3UTHbIX MMNegaHcoB nnatbl. [Mpy nepexoaHbIx
npoueccax 3T0 MOXET YMEHbLUUTb pasnuyne B
YPOBHSIX MOTEPb M CNocobCcTBOBaTL Gonee pas-
HOMEpPHOMY pacnpefeneHnto Toka Mexay TpaH-
3uctopamu. C TOUKM 3peHNd pexnma no nocTo-
SAAHHOMY TOKY He MMeeT 3HadYeHus!, UCNOMb3yHT-
CSl NN OTAENbHbIE PE3NCTOPLI UM OOUH 0BLWnA,
MOCKOMbKY, B KOHEYHOM CYeTe, 3aTBOPbl BCEX
IGBT 3apskatoTca 40 HanpsXKeHUs CMELLEHUS.
AprymeHTbl B Nob3y 06Lero pe3ancropa MoxHo
HaTW 1 B APYIMX UCTOYHUKAX, HO NPUBOAUMbIE
TaM peKkoMeHOauMn Henb3s UCMOoNb30BaTh Kak
obwue ykasaHua B criyyae C OTAENbHbIMU
pesncTopamu B LiEeNnsxX 3aTBOPOB.

[nsa TecTMpoBaHMsa pasnuyHbIX KOHdUrypa-
unn pesnctopoB u3 22 Bbinyckaemblix ON
Semiconductor IGBT tuna NGTB40N60IHL
ObInn BbIOGpaHbl ABa TpaH3ucTopa ¢ Hanbonb-
UMM B3aMMHbIM pa3bpocomM napameTpoB. Wx
noTepu Npu BKIto4eHUn coctaenanm 1.65 mIx n
1.85 mMIOX, a notepu nNpu BbIKIKYEHUN
0.366 mI>x 1 0.390 m[x, COOTBETCTBEHHO. TpaH-
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3MCTOpPbI paccyMTaHbl Ha paboyee HanpsikeHne
600 B unTok40A.

Mpun ncnonb3oBaHWM OgHOro obLiero gpan-
Bepa C oTAeNbHbIMU 22-OMHbIMU pe3ncTopamu,
Habnaanoch SPKO BbIPaXXeHHOEe HecoBnaae-
HWE KPUBbLIX TOKA B MOMEHT BbIKITHOYEHUS N3-3a
HECOOTBETCTBUS CKOPOCTEN MNepeEKoYeHns,
HepaBeHCTBa MOPOroB, KPYTM3Hbl M 3apsifoB
3aTBOPOB ABYyX NpnbopoB. 3ameHa AByx pesunc-
TOPOB OAHMM 06LLMM ¢ conpoTueneHnem 11 Om
B Nt0OON MOMEHT BPEMEHW ypaBHMBAET NOTEH-
umanel Ha 3aTBopax oboux IGBT. B Takon koH-
durypaumm cyLecTBEHHO YMeHbLUAEeTCs nepe-
KOC TOKOB B MOMEHT BbIKMto4eHusi. C TOYKK 3pe-
HWSi PaccornacoBaHUs Mo MOCTOSAHHOMY TOKY
KOHUrypaumns pe3anucTtopoB 3Ha4YeHUs HE UMEET.

MockonbKy Ao pa3paboTkm n c6opku peanb-
HOro npoToTUNa ONpeaenvTb, BO3HWKHET 1N
mMexay npubopamu napasuTHas reHepauus,
HEBO3MOXHO, PEeKOMEHOYyeTCss MCnonb3oBaTb
KOMOUHMPOBAHHYIO CXEMY BKIIOYEHNS PE3NCTO-
pOB B Liensx 3atBopoB. (PucyHok 1B).

KombuHMpoBaHHass cxema obecnevnBaet
rMbkocTb nogbopa COoNpoOTMBIIEHUI PE3UCTO-
pOB, OCHOBaHHYO Ha y4eTe napasuTHbIX UMne-
0aHCoB pearnbHOM cxembl. Ecniv B cxeme cC
0o0LMM pe3ncTopom HabngaeTcsa reHepaums,
aKTUBHYHO YacCTb MOMHOIO CONPOTUBMEHUS LIENK
3aTBOpa MOXHO pas3fenvTb Ha OTAENbHbIA U
o6LWMIN KOMMNOHEHT. [1na nony4eHnsa onTumanb-
HbIX XapaKTepUCTUK CONPOTUBEHNS UHANBUAY-
arnbHbIX Pe3MCTOPOB LOSMKHbI, HACKOMNbKO BO3-
MOXHO, MpeBbillaTb 3Ha4YeHNe CONpPOTUBMIEHUSA
3aTBOpa, HO OCTaBaTbCA B Npeaenax, npu KoTo-
PbIX UCKNOYAETCS PUCK BO3HUKHOBEHWS reHepa-
ummn. OTa cxema nerko Moxet 6bITb NpuBeaeHa B
COOTBETCTBME C KOHKPETHBLIMW YCNOBUSIMU 3KC-
nnyataumMm u MCNOMb30BaTbCA B KayecTBe
CaMOCTOATENBbHOIO (PyHKLUMOHanNbHOro 6Grnoka.
TakMMm cnocoboM MOXHO MakCcUmarbHyk Gnu-
30CTb MOTeHuuManoB Ha 3arBopax IGBT B
MOMEHTbI MEPEKNOYEHNS], HO C Y4eTOM onac-
HOCTW BO3HMKHOBEHWSI reHepauun nyywe goba-
BUTb HebonblUMe UHANBMAYanbHblE CONPOTUB-
neHus.

OnTumMmn3auns napameTpoB MOLLHbBIX CXEM C
napannernbHbIM BKIIFOYEHNEM CUIOBbIX KIOYewn
NO3BOMSET NOBbICUTE HAOEXHOCTb YCTPOMCTBA
N ynyywmnTb ero pabo4dne xapakrepucTunku. Pac-
CMOTPEHHble B CTaTbe CXEMbl YMpaBreHus
3atBopamu IGBT — oamH 13 gakTopoB noBbiLLe-
HUS 9PDEKTUBHOCTU MOLLHBIX KOMMYTaLMOH-
HbIX y3I10B Npeobpa3oBaTenbHOM TEXHUKN. [F1]
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AKTaKoMm —

no6egutenn Best in Test

Cepusi ucmo4yHukos numanHusi Akmakom APS-73xxL cmana nobedumenem 8 HoMuHauuu « Power
Supply», a makxe npusHaHa «pubopom Noda» koHKypca Best in Test

29 aHBapsa 2013, CaHTa-Knapa, Kanudgop-
Husa, CLUA — B pamkax BbicTaBkM DesignCon
ObINn 06bsABNEHBbI pe3yrnbTaThbl KOHKYpca Best in
Test, exxerogHO NPOBOAMMOIO aBTOPUTETHLIM
amepuKkaHckum nsganmem Test & Measurement
World.

Mobepntenem B HOMUHauum «Power
Supply» (UcTtouHuk MNuTaHua) ctana cepud npo-
rpaMmMumpyeMbiX WMCTOYHUKOB MUTaHUA
Axkmakom APS-73xxL. 3a npn3 B AaHHON HOMW-
Hauun BoOpPoNUCL TakMe MMraHTbl SNEKTPOHHON
npomeblwneHHocTn, kak Keithley Instruments,

Test & Measuremant World

Agilent Technologies n gp., HO MIHHOBaALIMOHHLIE
pa3paboTkM KOMaHAbl BbICOKOKBaANUuumpo-
BaHHbIX CrleumnanucToB AKTakOM Mog pyKOBO-
acteoM Anekcangpa AdOHCKOro Gbinn oueHe-
Hbl MO AOCTOUHCTBY W MOMYYUNN 3acny>XeHHoe
MeXayHapogHoe npusHaHue.

[MaBHON MHTPUIOM KOHKYpCa SABNAETCA HOMU-
Hauus «Test Product of the Year». B atom rogy
Harpagy «Jlyswuin npubop loga» nonyyuna
cepusi UCTOYHUKOB nuTaHus Aktakom APS-
73xxL. (®oto 1). Obe Harpagbl 6bINN TOPXKEC-
TBEHHO BpYy4eHbl Anekcanapy AGQOHCKOMY, pyKO-

®omo 1

PapuoJloumaH - pespans 2013

| CTATBU | 39


http://www.rlocman.ru/

domo 2

BOAUTEMD 3TOr0 KPeaTUBHOIO TEXHUYECKOro
npoekTa 1 aBTopy NporpamMmmHoro obecnevyeHms
Aktakom Power Manager. (doT0 2)

VCTOYHMKM NUTaHNS 3KOHOM-KNacca AKTakoMm
cepun APS-73xxL npeaHasHaveHb! A5 NITaHns
pagnoTEXHUYECKNX YCTPOWCTB CTabunuanpo-
BaHHbIMW HanpsbkeHNneM Unm TOKOM Npu Hana-
XUBaHMK, PEMOHTE U flabopaTopHbIX Uccrneno-
BaHusX. OpHoKaHarbHble nporpaMmmupyemMble
WCTOYHUKN NuTaHust Aktakom cepumn APS-73xxL
CHabXeHbl LMdpoBbIMU CBETOAUOAHBIMU UHAM-
kKatopamu, obecneumBaloT perynumpyemMble
BbIxogHoe HanpsikeHue 0...30 B, BbIXOOHON TOK
0...3 A (APS-7303L) nnn 0...5 A (APS-7305L),
NUMEeIoT 3aLLmMTy OT Neperpesa 1 pexxumbl cTabu-
nn3aunm ToKa 1 HanpsiKeHns.

Cepuio UCTOYHMKOB NUTaHMs AkTakom APS-
73xxL OT 4pyrMx aHanorMyHbIX yCTPONCTB OTNK-
YalT LWMPOKME BO3MOXHOCTU FOKanbHOro u
OUCTaHLMOHHOIO ynpasBneHns ¢ NOMOLLbIO Npo-
rrammHoro obecneveHnsa Aktakom Power
Manager.

NctouHmkn nutanma APS-73xxL cnocobHbI
paboTaTb B HECKONBbKUX peXnmax:

e Pexkum pyyHoro ynpaeneHusi. B Tom yucne ¢
ucrnonb3oBaHMeM 4-x s4eek namaTu Ans
XpaHeHus, npeaBapuTenbHO YCTaAHOBMEH-
HbIX 3HAYEHWUI HaNPSXXeHUS 1 ToKa.

e Pexxum ynpaBneHuss C MCNoSib30BaHUEM
BCTPOEHHOW NaMsTH.

e Pexkum yganeHHoro ynpaerneHns WUCTOYHM-
KoM nuTtaHua Axktakom APS-73xxL oT Kom-
nbtoTepa no vHTepdgency USB ¢ nomoubto
nporpamMmHoro obecnevyeHusa Aktakom
Power Manager. Npun atom nHtepdenc USB
MMeeT MOMHOLUEHHYIO ranbBaHU4YeCKyto
pa3BA3KYy MeXAy WCTOYHUKOM MUTaHus W
KOMMbIOTEPOM.
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e Pexkum yaaneHHoro ynpasneHus UCTOYHU-
KoM nuTaHma AktakoM APS-73xxL oT kowm-
nototepa no LAN nHtepdency.

e Pexkum yganeHHoro ynpaeneHus UCTOYHU-
koM nutaHus Aktakom APS-73xxL ¢ ncnonb-
3oBaHnem WEB uHTepdpenca. 3TOT pexunm
OVUCTAHUWOHHOIO ynpaeneHus no3Bonsiet
OCYLLECTBNATb AUCTAaHUMOHHOE yNpaBrieHme
npubopoM He TOMbKO C KOMMbKTEpPa, HO
Takxke 1 c iPad, iPhone nnn ntoboro mobunb-
Horo ycTponcTtea Ha Android.

e Pexxvum yaaneHHOro ynpaereHUs UCTOYHU-
kKoM nuTtaHuna Aktakom APS-73xxL ¢ ncnonb-
30BaHMEM yAaneHHOoro 4OCTyna K KOMMbloTe-
py, coeanHeHHomy no USB uHTepdeiicy ¢
APS-73xxL. [llporpammHoe obecneveHne
Akmakom Power Manager obGecrneunBaet
paboTy B pexuMMe «CepBEP-KMNEHT» Aaxe
Ons npubopoB, HE MMEILLNX BCTPOEHHOMO
LAN-uHTepdenca. lNpu aTom camo ycTpo-
NCTBO PM3NYECKN NOOKITHOHAETCH K KOMMbIO-
Tepy-cepBepy no uHtepdericy USB, a ute-
HWe OaHHbIX BO3MOXHO C N060ro Komnbtote-
paceTtn.

MporpammHoe obecneyeHne Aktakom Power
Manager (APM) npeanaraet LWUMpokne BO3MOX-
HOCTW MO YNPaBfEeHUIO BbIXOAHbLIM HanpsiXeHu-
eM 1 TOKOM CTabmnmsaLmm Kak B NpoOv3BOSIbHOM
(py4HOM), Tak U B (PYHKUMOHANbHOM peXnMe.
®PyHKUMOHaNbHOE yrnpasneHve ABNAeTCA MOLL-
HbIM MHCTPYMEHTOM nporpammbl APM, nosso-
NALWUM He TONbKO aBTOMaTUYeCKn ynpasnsaTb
Np1MGopOM C NMOMOLLIbIO KOMMbIOTEPA, HO U NPO-
rpamMmMmnpoBaTh Ero PEXMM aBTOHOMHOM paboTbl
no 3apaHee 3agaHHOMY anroputmy. Pexum
dyHKUMOHanbHoro ynpasneHna B8 APM nosBso-
nsieT aBTOMAaTMYECKN YNpPaBnATb BbIXOAHbLIMU
napameTpamu (HanpshkeHue unu ToK) UCTOYHU-
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Ka NMTaHus Nno 3akoHy, 3a4aHHOMY NPy NOMOLLN
rpacuyeckoro n TabnmyHoro pepaktopoB. B
yaobHOM rpadmyeckomM pegaktope nonb3oBa-
Tenb MOXET 3agaTbh kak 10 cTaHgapTHbIX opM
N3MEHEHMS NapaMeTPoB (Cpeaun KOTOPbIX: CUHY-
covaa, NPSAMOYrOnbHUK, TPEeyronbHWK, nuna,
BCMbILIKa, UMMYIbC, 2 TUNa SKCMOHEHT, 2 Tuna
S-KpMBbIX), Tak U NpaKkTU4ecKn nobyr npouns-
BOSbHY0 (bOpMYy, KOTOPYHO MOXHO onucatb op-
mMynon. BoamoxHa paboTta ¢ nporpammon B
pexnme amynsumm paboTbl annapaTypbl.

B cocTas komnnekca nporpammMHoro obecne-
YyeHnsa Ons UCToYHMKA nutaHma Aktakom APS-
73xxL BxoguT KOMMMeKT paspaboTymka npo-
rpammHoro obecnedenuss (SDK), koTopbin
COLAEPXUT WHCTPYMEHTarnbHbIA ApavBep 45
ynpaBnsieMbiX ICTOYHUKOB NUTaHUSA CEMENCTBA
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AkTtakom APS-73xxL. [panBep cooepxut Bce
Heobxogumble hyHKUMKM ana paboTbl ¢ npubo-
poM W npeactaBnaeTr cobor AMHaAMUYECKYHO
onbnunoteky (DLL) Windows, conpoBoxgaemyto
3aronoBoOYHbIM annom ns ssbika Cu, dyHk-
uMoHanbHbIM gepesoM LabWindows n nonHoc-
TbHO MOBTOPSIOLLEN €ro GUbNMOTEKON UHCTPY-
meHToB ansa NI LabVIEW. ®yHkumm 6Gubnmnoteku
apaviBepa MoryT ObiTb Takke Bbl3BaHbl W3
nobon pgpyron cpegpl NpoOrpamMmMMpoOBaHuUSA
00biyHbIM ans DLL cnocobom. MogpobHee o

npubope untanTe 3geck. [F1l

Ccbiniku

1. http://www.aktakom.ru/.
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Arduino Due

— othuumnanbHag nnata Arduino
Ha MUKpoKoHTponnepe ARM

OTkpbiTasa nnatgpopma Arduino, 6e3ycrnosHo,
NMoMoraert B peLleHnn caMblX pa3Hbix 3aga4 MHO-
XecTBy paspaboTumkoB n nobutenen, Tpebys
OT HUX NULLb MUHUMAarbHbIX NPeACTaBnNeHn 06
3MNEKTPOHMKE 1 NporpammmpoBaHuu. MNMnargop-
Ma COOEepXUT BCe Heobxoanmoe — MHTEerpmpo-
BaHHYIO cpeay paspaboTku, KOMAUAATOP, NPo-
rpammatop M otnagoudHyto nnaty. OrpomHoe
KonmyectBo 6GubNMOTEK M nnat paclmpeHus
NPoYHO yKpenuno nuaepctaso Arduino B copes-
HOBaHWM C gpyrummn nnardopmamun. Tem He
MeHee, MMeeTCs HeMarno NPEeTeH3n B OTHOLLe-
HUW NPOU3BOAUTENBHOCTU, NAMSTU U BO3MOX-
HocTen Arduino, OCHOBaHHOM Ha MWKPOKOH-
Tponnepe AVR. C nosieneHnem Arduino Due
Takoe NonoXxeHne BeLen JOMKHO M3MEHUTLCS,
Mo KpanHen mepe, B HEKOTOpbIx obnacTax. MNpas-
Aa, HoBas nnata caenaeTr 6ecnonesHbiMu
CO3daHHy cpeay pa3paboTku 1 6oNbLUMHCTBO
©1bnnoTek, HO KoMMeHcaunen 3a 3To ByaeT MHo-

wired.com

roKpaTHO BO3pocLlasl NMPOU3BOAUTEINBLHOCTb U
HaMHOro 6onbLNKM 00BbLEM NaMSATH.

[onroxaaHHas Arduino Due TonbKo BbIXoauT
Ha pblHOK. B Hen 8-6uTHbIN 16 ML, MUKPOKOH-
Tponnep AVR, ncnonb3oBaBLlUMincs B NONynsp-
Hor nnate Arduino Uno, 3ameHeH 32-
paspsaHbIM NPOLIECCOPOM C paboyen 4acToTon
84 MI'u, Kpome TOro, yBernmyeHo KOnmyecTtBo
BXOOOB W 3HAYUTENbHO pacLUMpEH MepeveHb
BO3MOXHocTewn (PucyHok 1).

Ona nobutenen, yBneyeHHbix pa3paboTkomn
pPOGOTOTEXHMKM W 3MNEKTPOHUKK, 3TO BOJHYHO-
WK1in MoMeHT. Ho ocTanbHbIM M3 Hac, YTO Xe
npeanioXnUT HOBLIN MUKPOKOHTPONIEP MO cpaB-
HEHWIO C NPeaLeCTBEHHUKOM?

«Nmea 32-6utHbin ARM npoueccop, pabota-
owumn Ha yactote 84 MIL, MOXKHO BbINOMHATb
HaMHoro GorbLlue 3agady, 1 ropasago bbicTpeey, —
obbAcHsAeT coyypeguTtenb Arduino Maccumo
BaHun (Massimo Banzi) B nuceme noptany

PucyHok 1. C nomouwbto nnamsi Arduino Due ¢ muxkpokoHmpornepom Atmel
AT91SAM3BX8E moxHo ckoHempyuposame 3-D npuHmep, umerouuti 6ornee 8bico-

KOe paspeweHue.
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Arduino DUO

PucyHok 2. []ns ynpaeneHusi KeadpOoKonmepoMm ucrosib3yemcs nnama Arduino Due.

Wired.com. — «Hanpumep, npeacrtaeete cebe
kBagpokonTepbl (PUCYHOK 2), KOTOpble CTPOAT
Kpuc AHgepcoH (Chris Anderson) un ero coob-
LecTBo. Tam HeobGXxoaAMMO nony4vaTb AaHHbIE OT
MHOXeCTBa [AaTYMKOB HACTOMbKO ObICTpPO,
HaCKOMbKO BO3MOXHO, a 3aTeM BCe 3TU AaHHble
obpabaTbiBaTb AN OPMUPOBAHUSA NpaBUslb-
HbIX KOMaHA ynpasneHusi. C GbICTpbIM NpoLec-
COPOM M TakKMM MONEe3HbIMU LONOMNHUTENBHbLIMU
YHKUMAMN, KaK, CKaxkem, NpAMOM LOCTyn K
namMsTh, MOXHO NOBbLICUTb CTabUNBHOCTb, peak-
TMBHOCTb M YNPaBnsieMOCTb 3TUX feTaTeNbHbIX
annapaToB, K TOMY e WCMonb3ya Ans 3TOro
MEHbLUE YNMOBY.

«Cepauem» Arduino Due sBnsietca MUKpo-
koHTponnep Atmel SAM3X8E ¢ sgpom Cortex-
M3. Tlo yHKUMOHANbHLIM BO3MOXHOCTAM
nnara aHanornyHa Arduino Leonardo, Bbiny-
LWEeHHOM Ha HEeCKONbKO MecdueB paHblie.
Arduino Due umeet gga nopta MicroUSB: oguH
npegHasHayeH Ang nporpaMmMmMpoBaHUs U KOM-
MYHMKaLUWW, 8 BTOPOW NO3BOMNAET UCMNOMNb30BaTh
Due B kavecTBe KnveHTa nnu Host-yctponctea,
npefocTaBnag nnare BO3MOXHOCTb NOJAEPXKN-
BaTb nogkntodeHne USB  knaBmatypbl vnu
MbILLUW, WX Ke CaMOW BbICTYMNaTb B PONM 3TUX
ycTponcts. «B nocnegHue rogbl nHTEpdenc
USB Host BocTpeboBaH nonb3oBaTensiMu, 1 3To
HOBOBBeJEHMEe MO3BONUT paclMpuUTb cdepy
npuMeHeHus nnatopmbl», — yTBepxgaet Mac-
cumo baHum.

Bnarogapsi BO3MOXHOCTAM HOBOIO MUWKpPO-
KoHTponnepa Atmel nnargopma Arduino Due
caenana rmraHTCKUA CKayok Bnepen B 4acTtu
XapakTepucTuK aHanoro-umdgpoBoro npeobpa-
30BaTens, u No3eonuna paspaboTymkam pacLum-
pUTb rpaHuLbl CBOMX TBOpeHun. «[o cux nop
MHOTMe ngn co3gaBanu MHTEpecHenwune

PapuoJloumaH - pespans 2013

Hay4Hble NMPMOOPbI C OTKPLITOM AOKYMEHTaLMNEN,
ucnonbaysa nnarty Arduino. Tenepb xe ¢ Arduino
Due oHu nony4yat 12-paspsigHble aHanoroBble
BXoAbl N 12-paspsHble aHanoroBble BbIXO4b!»,
— roBopuT baHuu. TeopeTmyeckasi CKOPOCTb
npeobpasoBaHNs yBenu4mMnachb KonoccanbHO —
0o 1 munnuoHa BbIGOPOK B cekyHay. [Ans cpas-
HeHus, nnatbl Arduino Uno, Leonardo n Mega
2560 MMeT TEOPETUYECKYH CKOPOCTb Npeob-
pasoBaHus 15 TbicaY BbIGOPOK B CEKYHAY.

Due Takke aBNAeTCA NEPBON B CEMENCTBE
Arduino nnaton Cco BCTPOEHHbIMK LMGPO-
aHanoroebiMK NpeobpasoBaTensimMm, KOTOPbIX Y
Due gga. B aton cBA3mn aHOHCKMpoBaHbl 6Mbnmo-
TEeKU ayano dyHKUUI, nogaepxueatoLlmne 3ano-
JKEHHYI0 B MIiaTy BO3MOXHOCTbL BOCMNpOM3Beae-
Hua wav-garnnos. OQHOBPEMEHHO MOSIBUITUCH
cnyxm 06 ucnonb3oBaHum B Arduino Due koga
OGG nneepa, paspaboraHHoro Google.

KomaHga Arduino coTpyaHuyana ¢ paspa-
f6otunkammn Google Android Developer Kit Ha
nnatpopme ADK 2012 (Android Accessory
Development Kit), koTopble ana csoen nnatbl
ncnonb3oBanu sepcuto Due. Ho, HecMoTps Ha
obwyto nonynsipHocTte Android, BaHun Bugut
MHOIo BO3MOXHOCTEW pocTa B coobLLieCcTBe pas-
paboTtumkoB ADK.

«K coxxaneHuto, Mbl BUAENN COBCEM HEMHOTO
NPUNOXEHWI, pa3paboTaHHbIX COOBLLECTBOMY,
— roBOpUT OH. — «A gymato, 4yto Google aormkHa
yaenatb 6onblue BHAMAHUSA COTPYAHUYECTBY C
coobuecteom ADK, 4ToGbl co3gaBaTth XopoLume
pyKoBOACTBa, Y4E€OHMKM, JOKYMEHTaUMIO, U TEM
caMbiM NpuBnedb nonb3oBatenen. Ecnu Bay-
MaTtbcd, Apple UMeeT aHanormyHy TEXHOMOo-
rMIo, KoTopas SABMsieTCs ee COBCTBEHHOCTLIO,
3allMiLEeHa cornalweHnemM O HepasrnalweHnn un
TpebyeT UCnonb3oBaHUA crneLmanm3npoBaHHO-
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ro 4yvna, ogHako 3TO He MpendaTcTByeT paspa-
6OTKe MHOXeCTBa arnnapaTHbIX akceccyapoB
ans iPhone/iPad. Hanpotus, Android peanuso-
BaHa Kak xopowlasi nnatopmMa C OTKPbITbIM
NCXOOHbIM KOOOM, HO Takoro pasBuMTUSA OHa O0
CUX MOP HE UMEET».

Mpu aTom nnatdopma Due npoaomkaeT nog-
aepxunatb npotokon ADK 2.0, yto genaet ee
CoBMeCTUMOWM ¢ GubnumoTtekamm Google n Heko-
TOpbIMU KOAaMK, HanucaHHbIMy Ans ADK 2012.

lMnaTta Due BbINONHEHa B CTaH4APTHOM ANs
Arduino cdopm-cakTope, NO3TOMY C Hen ByayT
paboTtatb BCe nnaTbl paclUMPEHUS U CXEMb,
Hanpumep, AaT4nKM ABMXKEHUS U MaTpuLbl CBe-
TOAMOO0B, YTO COOTBETCTBYET PeBnann 3 odu-
umanbHon nnat. OgHako, Due nveet Hanpsixe-
Hue nutaHma 3.3 B, B TO Bpems KaKk nnatbl Ha
MUKpoKOHTponnepax AVR pabGoTtatoTr npwu
HanpsbkeHUn nutanna 5 B. OTo o3Havaert, 4to
HeKoTopble HeodumumanbHble nNnaTbl paclumpe-
HUSA, He oTBevatoLme cneundukaunumn Pesnaun
3, MoryT 6bITb HecoBMmecTUMbI ¢ Due. Paspabor-
UYMKKN, KOTOPbIE 3aXOTAT mMcnosb3oBatb Arduino
Due B CyLLECTBYIOLNX NPUITOXKEHMUSIX, OOIMKHbI
YyUuUTbIBaTh 9TO 06CTOATENBCTBO, YTOOLI M36e-
»KaTb NOBPEXAEHNSA CBOEN NNnaThbl.

KomaHga Arduino Takke 3aBepuna, 4To name-
HEHNSA B MHTErPUPOBaHHOW cpefe paspaboTku
Arduino IDE cpenatoT ee kpoccnnatopMeH-
Hon. Kogbl (CkeTum), HanucaHHble Ans nnar-
dopmbl Uno, unu gpyron nnatopmbl HA MUK-
pokoHTponnepe AVR, cMOryT BbINONMHATLCA U Ha
Due. KoHeuHO e, nop kanoToMm Bbl yBUauTe
pasnuunsa B TOM, Kak KoMnunupytotca Baiiu
nporpamMmmbl, HO CHapyxu Bce OygeT rmagko u
BbecnpobnemHo A45is nonb3oBartens.

HecmoTps Ha yBenuyeHne BblYUCTTMTENBHOW
MOLLHOCTM W BO3MOXHOCTEN, HaduHawlwme

nonb3oBaTenu, BepoaTHO, ByayT oTaaeaTh Npea-

noyvteHue knaccuveckon nnatgopme Uno. «ba-
3oBble nnatbl Arduino, Takume kak Uno wu
Leonardo, ocTalTcs cambiMW NyYWUMKU Ons
n3yyeHns», — roeoput baHuu. — « OHM NCKNYn-
TeNnbHO NPOCTLI, CTabunbHbl B paboTe, U Ans
HUX y>Xe eCTb OFPOMHOE KONMYeCTBO NPpUMepPOoB
1 OnGnIMoTeK».
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UTo KacaeTca 3agepku ¢ Bbinyckom Arduino
Due, BaHum obbacHseT ato 6onesHsamun pocTa.
«B nocnegHve aBa roga Mbl BbIHY>XAeHbl 6binuv
nepemnTn OT NPaKTUKM NOAKITIOYEHUS K MpOeKTaMm
cBoboaHbIX rpynn nogern Kk opMUpPOBaHUIO
KOMMaHWI, CNOCOBHbIX BbIMOSNHATL BECb CNEKTP
[enoBbIX OYHKUMIA», — FOBOPUT OH. — «Cenvac
no BCEMY MWUPY Bbl MOXeTe BCTPETUTb ABEPU C
Tabnuukon «Arduino» (unu «Officine Arduinoy),
3a KOTOPbIMYM BbINOMHSAET CBOK paboTy npodec-
cuoHarnbHas komaHaa. Poct nHorga sameansaet
paboTy».

Mnata Arduino Due, odumumansHoO npeacras-
neHHasa B okTsiope 2012 roga, npogaeTtcsa Mo
ueHe $49. @1

TexHUUYecKne XxapaKTepUCTUKHU
Arduino Due

MwkpokoHTponnep AT91SAM3X8E
Flash-namatb 512 Kbant

96 Kbant
o3y (64 + 32 K6aiiT)
TakToBas yactoTta 84 MI'y,
HanpspkeHve nutaHus 3.3B
BxonHoe HanpsikeHue
(pekomeHAoBaHHoOE) 7..128B
BxogHoe HanpseHne (MuH./makc.) | 6...20 B
Lindposble nuHuM BBOAA/BbIBOAA 2488:';0;";)'(“]”,\/')
AHanoroBble BX0Abl 12
AHanorosble Bbixoabl (LJAIT) 2

OO6LLUMIA NOCTOSAHHBIN BbIXOAHOW TOK 130 MA
Ha BCex NUHUSAX BBoAa/BbiBOAA

[MocTosiHHBIN TOK And BbiBoga 3.3 B | 800 mA

V 800 mA
[NocTosiHHBLIV TOK ANns BbiBoga 5 B (reopeTnieckn 1o 1 A)
OTnagoyHbIn nHTEpdENc JTAG/SWD

CcbIIKU NO Teme

1. «Kak coszgaBanu un npogsuranu Arduino». Pagun-
oJloumaH, 2011, HoA6pPb, cTp. 13.
2. «OTkpbITas nnardopma Arduino BeicBoboOXaaeT

TBOpYECKUA noTeHuman». Pagmollouman, 2011,
aekabpb, cTp. 44.
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CeetoanoaHbI MHAUKATOP

BKJIDYECHUA

C UMNYJIbCHbIM NMUTAHUEM

norpeéonser 4 mBT

Marian Stofka, Crnosakusi

B obopygoBaHuu ¢ 6aTaperiHbiM NMMTaHNEM
OIS MHOUKaLUUKN BKITHOYEHNSA YacTo MCMNOMb3YHOT-
Cs1 CBETOAMOAbI, KOTOPbIE, 0OAHAKO, NoTpebnsaoT
3HaYUTENBbHYKD MOLUHOCTb. Hwxke npuBeneHa
cxemMa mHaukatTopa € UMMYMbCHBIM MUTaHUEM,
pacxogytoLas B cpegHeM Bcero 4 mBT, Ho Briorn-
He afeKBaTHO BbIMOSTHAOLLLAsA CBOK OYHKLIMIO.

MuHunaTiopHag ogHOBEHTUMbHAs MUKPOCXe-
Ma MHBepTOopa ¢ Tpurrepom LLIMnTTa BO BXOAHOM
kackage (SN74AHC1G14), pononHeHHas
napow peanctopos, agnogom LLOTTKM 1 KOHAEH-
caTopoMm, obpasyeT 3agarolmi UMMNYNbCHBIN
reHeparop, nokasaHHbIN Ha PucyHke 1. MNepuog

D

EDN

BbIXOOHbIX KkonebaHun cocTaBnseT nopsgka
0.5 ¢, a KoadhPULMEHT 3anofnHEHNST O4YeHb Mar,
n paBeH npumepHo 1%. Bpemsa T, B TeueHue

KOTOPOro HanpsikeHue Ha BbIXxoe reHeparopa
UMEET HU3KUI YPOBEHb, MOXHO HalTh U3 Bbipa-
XeHus

T, =R;C:In 1+#
Vcc 1
VHYST
44B

1S
2R%}§ TMM BAT42
AMA '1L<
Rr D,
240k 1N914
@ AYAA% ®
D2
é 1N914
i Vee E 4@2
2N3904
TaHTanoBbIN i g ! | CseTtogunon
c + Bt ey =100 nF \\ Re
6.8 uF 2k
®

3AMEYAHWE: Heobxoammo ncnonb3oBaTb CBETOAMOS C NOBLILUEHHON SPKOCTBIO U3MYyYeHUs.

PucyHok 1. icmoyHuk moka Ha mpaH3ucmopax Q1 u Qz numaem ceemoduo0 nocCmMosiHHbIM MOKOM, 8 Oripe-

OerieHHbIX npedenax HesasucsauwuM om rpssMoe0o HarpskeHuUs1 ceemoduoda. Ha uHeepmope ¢ mpuazepom
LLiImumma cobpaH knaccu4eckuli 2eHepamop MpPsIMOY20/lbHbIX UMIYIbCO8, OO0MOIHEHHbIU 3remMeHmamu
RcH u D1s, cosdarowumu acumMmempuro 8bIX0OHO20 cuaHarna.
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roe
VHysT — HanpsbkeHue ructepesuca Bxoga
MuKpocxembl [C,

Vcc — HanpsbkeHve NUTaHUS MUKPOCXEMbI
ICy.

Mpn Ve = 4.5 B TMNnMyHas BenuyuHa ructe-
pesnca Vyyst coctaensaet 0.75 B. [inga Bbinon-
HeHunsa ycnoeua T, = 0.5 ¢ cnegyet BbibpaTb
pesnctop Rt ¢ conpotueneHnem 200 kOwm.

EmMkocTb Bpemsizagatowiero koHgeHcatopa C,
HanaeHHas 13 NPUBEAEHHOIO BblpaXXeHWs!, Mo/-
BEprHyToro Hebonbwum anrebpanyecknm npe-
obpasoBaHusaM, paBHa 7.45 mk®. OcTtaHaBnu-
Baemcsi Ha bnwkanwem cTaHOapTHOM 3Hade-
HUKM 6.8 MkD. XenaTenbHO MCNOMNb30BaTb TaH-
TanoBbI KOHOEHCATOP C TBEPAbLIM 3NeKTPOonu-
ToM. [Ins nonyyvyeHusa manoro KoadduuneHTa
3anosiHeHMs UMNYNbCOB reHepaTopa AfuUTEerb-
HOCTb NONOXUTENBHOIO Nonynepuoaa Ty ykopa-
ynBaeTcsi NyTemM MNPUHYAUTENbHOrO paspsaa
koHoeHcatopa C 4yepe3 [OONOMHUTENbHbLIN
peanctop Rcy 1 gnog WoTTtkm Dys. MpsimbimM
HanpshkeHnem Ha Dqs, He MpeBbILALLNM
200 mB, moxHo npeHebpeyb. CpegHee Bpewms,
B TeYeHme KoToporo ceetoamog byaetr Haxo-
ANTBCSA BO BKIKOYEHHOM COCTOSIHUW, PABHO Npu-
OnnanTenbHO

1 T, ~5 Mc.
100

OparBep cBetogmopa coctouT mn3 PNP un
NPN 6unonsapHbix TpaH3anctopoB Q4 1 Q,, cooT-
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BETCTBEHHO, 00pasyloWmnX KOMMYTUPYEMbIN
NCTOYHMK ToKa. pn «nor. 1» Ha kaTtoge guona
LWotTkn Dog vyepes ceeToamon NpoTekaeT NoCcTo-
AHHBLIN TOK, NPUBNU3UTENbHO paBHbIN
lo~0.7V/Rg, 4TO ANSi 4AHHOW CXeMbl COCTaBIs-
et nopsigka 10 MA.

BkntoveHHble nocnegoBaTesibHO KpeMHue-
Bble anogpbl D4 1 D, 06pa3sytoT Lenb pesko Henm-
HeWHoW oTpuuaTenbHon obpaTHon cBaA3n. Ecnn
Nno Kakon-nnbo npuynHe NageHne HanpsKeHUs
Ha pesncTtope Rg Bo3pacTeT, 310 npupalleHme
HanpsxkeHnsa vyepes anoabl D4 u Dy, npakTnyec-
Kn ©6e3 nsmMeHeHns, nepegactcsi Ha amuTTep Qo,

YTO MPMBEOET K YMEHbLUEHUIO KOMMEKTOPHOro
Toka Q, 1, COOTBETCTBEHHO, 6a3oBoro Toka Q4.

Ha atom uenb oGpaTHOWM CBSA3M 3aMKkHeTcs. B
pesynbrate TOK Konnektopa Qq yMeHbLunTCS,

BO3BpALLAsiCh K NPEXHEMY 3HAYEHUIO.
3ameTunm, YTO NP HU3KOM YPOBHE Hanpsixke-
Hus Ha Bbixoge IC4 Tok yepes Dyg 1 peanctop Rg

OYeHb He3HaduTerneH, Tak Kak 6a3oBbI TOK Qo

NPaKkTU4EeCKU OTCYTCTBYET, U TPAH3UCTOP, Kak U
WCTOYHMK TOKa B LIENoM, BbIKItoueH. CBeToamon
npu 3TOM TakXkKe BbIKMIOYEH, U MNOTpedneHne
CXeMbl onpefensetcd nullb TOKOM YTEYKU
yepes Dys u Rg, He npeBbiwaowWmM eguHnL,
Mukpoamnep. MNpu ncnonb3oBaHUN SN1EMEHTOB
ONs MOBEPXHOCTHOrO MOHTaXa CXeMy MOXHO
cobpaTb Ha nedatHOM nnaTe nrowagbo He
bonee 16 x 16 MMm.

®rHaHCOBYIO MNOAOEPXKKY 3TOMY MNPOEKTY
okasano CnoBalkoe areHTCTBO No uccnenosa-
HUAM 1 pas3suTuio. [Z1)
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lIipeobpa3oBarensb
HECMMMETPUYHOrro CGUrHana

B AuhchepeHynanbHbii

C nporpaMMupyemMbimM YyCUJNIGHNEM

Sandro Herrera u Moshe Gerstenhaber, Analog Devices

I'I pu yrnpasneHun cospeMmeHHbiMy ALLTT, npu
nepegave curHanoB Mo BUTOM nape unu npwm
00paboTke ayano BbICOKOW BEPHOCTU ANs yryy-
LIEHNS OTHOLUEHMSI CUrHan/Wwym, noBbILLIEHUA
YCTOMYUBOCTM K CUHGA3HBIM MOMEXaM U CHUXKeE-
HWUS1 YPOBHS BTOPOW rapMOHUKKN TpebyeTca and-
depeHUmManbHOe MOAKMYEHNe BXOOHbIX CUr-
HanoB. B cBsA3n ¢ 3Tum TpeboBaHneM BO3HUKaET
Heobx0QMMOCTb B CXEMHbIX y3Mnax, CroCobHbIX

EDN

npeobpas3oBbiBaTb HECMMMETPUYHLIE CUTHAIbI
B AnddepeHLmanbHble.

B GonblimnHCTBE crnyyaeB yHKUMM Takoro
npeobpasoBaHnsa Gonee 4yem ycCrnewHO MOXET
BbIMOSTHATL MarnonoTpednsawmnn, NpeumnsnoH-
HbIW, NOMHOCTBLIO AnddepeHumnansHbIA yeunu-
Tenb AD8476, Ha KpucTane KOTOPOro UHTerpu-
poBaHbl NPeLM3noHHbIE pe3nctopbl. Ecnn, Bce
e, notpebyetcs ewe Gonee BbiCOKas ToOu-

: Vs :
I
! 10k 10k .
+IN
Q AN AN |
I
! Vg :
I : : !
S
L : 1M + Q—OVon
! Vs opnr7) ! .
______ i — - — - - - = _(I) |
i | +OUT |
i ! 1M P O—9-OVop
-5B : I I
o |
] Vs |
: |
s _ 10k 10k !
Ce i —O IN__ AN :
- e I v |
L. o AD8476 ,
0 3
v
R REF 5B
A
RG

PucyHok 1. KoaghghuuueHm ycuneHusi amozo npeobpasosamersiss HECUMMEMPUYHO20 cuegHasa 8 dughghe-
peHyuarnbHbIlU ycmaHasnueaemcsi 8b160p0OM COOMHOWEHUS cornpomueneHull RFu Rg.
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HOCTb, MOXHO, Kak nokasaHoO Ha PucyHke 1,
nobaBuTb Kackag Ha NpeumM3MoHHOM ornepaum-
OHHOM ycunutene OP1177. Takon npeobpa3so-
BaTeNb HECUMMETPUYHOro curHana B andde-
peHUManbHbIi UMEET BbICOKOE BXO4HOE COMNpo-
TUBMNEHWe, BXOOHOW TOK CMmelleHus He 6ornee
2 HA, HanpsikeHue cMmelleHus He 6onee 60 MkB
W TeMnepaTtypHbl Apend HanpsikeHUs cMmeLle-
Hus He 6onee 0.7 mkB/°C.

MpeacTtaBneHHast cxema COCTOUT U3 ABYX
ycunutenen, oxeayeHHblX obuwen obpaTHon
ceasbio (OC). OY onpeaensier 30ecb TOYHOCTb U
LYMOBbIE XapaKTepUCTUKM CXeMbl, a andde-
peHuManbHbIn YCUNUTEnb BbINOMHAET Npeobpa-
30BaHWEe HECUMMETPUYHOIO curHana B gudde-
peHumnanbHbii. Takas opraHusauust obpaTHon
CBSA3K, ocnabnsdeT Bce OLWKMOKK, co3gaBaeMble
AD8476, Bknoyasa WyM, HENIMHENHbIE NCKaXe-
HWs, cMeLLeHne n gpend, bnarogaps pacnono-
xeHuto AD8476 BHyTpu netnm OY un 6onbLiomy
KO3(hpULMEHTY yCHUneHns BKAOYEHHOTO nepes
HUM ONepaLVOHHOIO YCUUTENS.

KoadhdmumeHT ycuneHms n3obpaxeHHOoro Ha
PucyHke 1 npeobpasoBatens yctaHaBnMBaeTcs
pesnctopamu Rg n Rg B cooTBeTcTBUM C hopMy-

nov

V.
YCUINEHUE = OUT. Aneo. _ 2(1 N %J.

IN G

MuHMManbHbIN KO3 MUUNEHT  YCUNEHUS,
paBHbLIN OBYM, nony4uTcs, ecnn pesuctop Re

3aKopoTuUTb, a Rg yganuTb.

Kak n B cny4ae ntobon cuctemsl ¢ obpaTHom
CBA3bt0, HE0OX0AMMO No3aboTUTLCS 06 yCTOM-
ymBocTK cxembl. Kackag ns OP1177 n AD8476
obpasyeT COCTaBHOM OMNepaunoOHHbIA YCUNK-
Tenb Cc AuddepeHunanbHbiM BbIXO40M,
Cco6CTBEHHbBIN KO PULNEHT YCUITEHUS KOTOPO-
ro paseH npoussegeHuto yeunenus OP1177 npu
pasomkHyTon Lenu OC Ha ko3apuUneHT ycu-
nenna AD8476 c 3amkHyTom netnewn OC. MNMoaTo-
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MYy KOHEYHasi LMpMHa MOrochkl MPOMyCKaHUs
AD8476 npu 3amkHyTOoM uenn OC gobaenser
nontoc Kk nepegatodHon pyHkumm OP1177 ¢ pas-
omMkHyTOM OC. YTOGBI 0GECnEeYnTbH YyCTON4M-
BOCTb, noroca nponyckaHna AD8476 pormkHa
ObITb BblWe YacToTbl €AWHWYHOrO YCUMEHUS
OP1177. 310 TpeboBaHne cmsryaetcs, koraa
KOO PULMEHT YCUIEHUS NPU 3aMKHYTOMN Lienu
OC 6onblle AByX, NOCKONMbKY obpaTtHasa CBA3b
yepes pe3nctop 3PPEKTUBHO YMEHbLLAET Yac-
TOTY eguHu4yHoro ycuneHms OP1177 B
Rg/(Re*+Rg) pas. AD8476 mnmeeT nonocy npo-

nyckaHus 5 My, a yactota eAnHNYHOro ycune-
Hua OP1177 paBHa 1 MI'y, noaTomy npeacras-
neHHasa cxema He nmeeT npobnem c yctonum-
BOCTbHO MK NI06OM KO3 PULIMEHTE YCUNEHNS.
Mpwn ncnonb3oaHum OY ¢ YacTOTON €ANHNY-
HOIO YCUITEHUSA, HAMHOIO MpeBbiLatoLLEen Noso-
cy nponyckaHus guddepeHumnanbHOro yeunm-
Tens, MOXHO OrpaHMYnTb NOsocy, 4OGaBMB KOH-
aeHcartop Cg, kak nokaszaHo Ha PucyHke 1. Kon-

aeHcartop Cg ¢ peanctopom obpaTtHon cBA3n R
obpasytoT uHTerpatop, Gnarogapsi KOTOpoOMy
nonoca nponyckaHns BCcen CxeMbl CTAHOBUTCSH
paBHOM
1 1
MOJIOCA MNMPOMYCKAHNA = —| — |.
2 (ZnRFCF ]

KoadhpumumeHT V2 B BbipaXXeHun ans nonocsl
NpornyckaHns MOSIBASETCA B CBA3W C TEM, 4TO
obpaTHas CBA3b C BbIXOAA CXeMbl MOAKMNI0YEHa
HECMMMETPUYHO, a He AuddepeHumansHo. B
pesynbrate KoadduUUMEHT oBpaTHOM CBA3N U
nornoca npomnycKaHus CXeMbl YMeHbLUaKTCA
BOBOE.

Ecnu ata orpaHnyeHHasi nonoca 6yaeT MeHb-
e nonockl nponyckaHus audpdepeHumansHo-
ro ycunurtens ¢ 3amkHyTon netnen OC, cxema
Oyget yctonymBa. Takon MeTo[ OrpaHuyeHus
nonockl NPOMyCcKaHMsA Takke MOXET ObITb npu-

MEHEH Npu KO3 PULNEHTE YCUNEHUS PpaBHOM 2
nocpeacTBOM paspbiBa Lienu Ha mecte Rg. [l
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TpexKaHanbHbIW NYNAbT
ANA ynpasneHusa npusofamMmu
IWaroBbIX ABUrarteneu

Cepeel LuwkuH, 2. Capos, Huxxezopodckas 06r1.

B cmambe npedcmasrneHo cXxeMHOoe pelieHUe MUKPOpouecCopHO20 nynbma yripaerneHus rpu-

so0amu waeosbix 0suzamerell

B obuem cny4vae, 3agadva rno yrnpasneHuto
warosblMu asuratensamu (L) cBoamTcs K kom-
MyTauumn ero obMOTOK AN15 BpallleHWs Bana ABu-
raterns B Hy>kHOM HanpasfeHUN U C HY>XKHOM Yac-
TOTOW (CKOPOCTbID). DTO HEBO3MOXHO caenaTb
©e3 6roka ynpaeneHuns. O6bI4HO LWaroBbIN ABU-
ratesnb (C peaykTopom unm 6es) ¢ briokom ynpas-
neHnd HasbIBalOT NPMBOAOM LLIAroBOro ABUrate-
na. dupwmel, peanuaytowne Ha poiHke LW, kak
npasuno, npeanaratoT K HUM 6roKK ynpasneHus
C 3aKOHYEHHbIMW CeTeBbIMU WHTephercamm
ynpaeneHus: RS-485, CAN, USB, PROFIBUS,
Ethernet, n np. Kpome Toro, 6rioku ynpaenenus
WA MoryT ynpaBnsaTbCA U UMMYbCHBIMWU CUTHa-
namn (Hanpumep, yposHA TTJT). B crnoxHbix
nsgenuax npusodbl WA MoryT npumeHaTbes B
coCTaBe 3aKOHYEHHbIX (YHKUMOHANbHbIX
y3r0B, KOTOpble YNPaBrswlTCa pacnpenenex-
HOW cucTeMomn cbopa JaHHbIX U KOHTPOS BCErO
nsgenus. 3avacTtyto O6bIBaeT Tak, YTo PyHKLMO-
HanbHbIA y3€n W3rOTOBIMEH paHblue, Yem BCHA
cvucTeMa ynpasnenus nsgenvem. Ha atane nyc-
KO-Hanago4yHblx paboT, npu npoBepke WU
HacTporke (PYyHKUMOHaNbHOro yana, cogepxa-
wero npueoabl WO, uenecoobpasHo npume-
HUTb MEeCTHbI NynbT YynpasneHus (ganee
nynbT), KOTOPbIN NO3BONSET 3afaBaTb Hanpas-
neHne n ckopocTb BpaweHus sana WA. Mpen-
CTaBMEHHbIN NynbT OyaeT noneseH Ha atane
MaKeTMpOBaHUSA 1 0TPabOTKM KOHCTPYKLUK n3ge-
nms.

PaccmoTtpum npusog FM-STEPDRIVE
dupmbl SIEMENS, goctaToyHO LUMPOKO Npea-
CTaBMEHHbIN Ha PbIHKE B Pa3NNYHbIX CUCTEMAX
aBToMaTmsaumm ana obpabaTbiBalolmMx CTaH-
koB. FM-STEPDRIVE npumeHsieTca ons ynpas-
nedunsa warosbiMn apuratenamm SIMOSTEP
cepun 1FL3, n BmecTe C pyHKUMOHASbHLIMUA
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moaynamu FM-NC, FM 353 n FM357-2 Bbinon-
HAET BbICOKOTOYHbIE 3aJayvn MO3ULMOHUPOBA-
HMA B Amanas3oHe MollHocTen oT 50 BT po
600 BT1. OT10T npMBO4 NokasaTeneH TeMm, 4YTO B
HeM npeacTaBneHbl BCE OCHOBHblE CUrHasbl
ynpaenenus: WAl HAMPABJINEHWE, PA3PE-
WEHWME »n TOTOBHOCTb, koTopble MoOryT
ucnornb3oBaTbcs B npusoax LU apyrux ompm.
MoapobHyto nHopmaumo no npmsogy FM-
STEPDRIVE moxHo HanTtu B [1].
FM-STEPDRIVE ynpaensetrca ¢ nomMoLbto
UMMYMNbCHOIO W CUrHanbHOMO WHTepdencos.
Yepes uMnynbCHbI MHTEpdENC nogarnTcs:
PULSE (Bxog)— TakTOBbIE€ UMMYSbChI

DIR (Bxoa) — curHan HanpaBneHus ABuxe-
HUS

ENABLE (Bxoa)— curHan paspeLueHusi pabo-
Thbl
READY1_N (BbIxoa)— curHan rotoBHOCTH

JIHUK curHanbHoro UHTepdenca:

L+(24V)—nutaHne 24 B

M (24V GND) — o6wwmii nposog ans 24 B

GATE_N (Bxog) — cwurHan paspeuwe-

HUSA/GNOKNPOBKM TAKTOBbLIX UMMYMbCOB (Npw

ypoBHe 0 B cunTbiBaHME CUrHANoB He Npous-

BOOMTCSA)

READY2 (Bbix0of) — curHasn roToBHOCTU Npu-

Boga (gnaurty)

Bce uenu ranbBaHN4YeCcKy 0TBA3aHbI OT CETU.

MpuHUUNManbHasa cxema nynesta NpuBegeHa
Ha PucyHke 1.

Yepes coeanHutenu nynsra X1, X2 n X3 no-
AalTCA COOTBETCTBYHOLUME CUrHanbl yrnpasne-
Hus npueBogamn FM-STEPDRIVE Ne1, Ne2 u
Ne3. B nynbre MOXHO 3ajaBaTb criegyoliune
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oo A R13 300 -
N“ , N\
9 |GND 1|, 3" R1a 390 K55511P23
HL1 | 4 0Re| I,
3N341K DD1.4 12 R15 3k 3 7 B; Q(1) £
/ \\ 4 8 Q 6
RIS 7 gl 1 ls o 5 13| 23| Q2
5V e« 7 —BF1—29 6 14| D4 |
gy | ! 7—17] B3| |45
DD2 D6| |Q5
HL2 8 181 p7| |QgHe
SHBA'}K DD1.5 K55511P23 , 1 P32l e Q7HE—
R2 300 Ty 1 RG| DO 1]
110 I ¥ 2 4 2 DOE
s e J VT ol I —
B2 6 6 8 4
7 9% | Bz
HL3 0 A I e —
am3aqk  DD16 Q4| |D5
R3 300 A 1t 15]Qs| | D6 L 7
5V ,\,/1 12 s o A1%Q6 D7 18 8
<} g . D MH1 A2<«—21Q7 Zl_ﬂ%p:aj
oe
PucyHOK 1. /_I,OUHL{UI'IuaﬂbHaFI cXxema riyrnibma yripae/eHus.
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3Ha4yeHWs1 4YacToT BpalleHUsl poTopa LuaroBbIX
asuvratenen (06./muH): 35, 36, 37, 38, 39, 40, 41,
42,44, 45, 46, 48, 50, 51, 53, 55, 57, 60, 62, 65,
68, 71, 75, 78, 83, 88, 93, 100, 107, 115, 125,
136, 150, 166, 187, 214, 250, 300, 375. K npuso-
nam FM-STEPDRIVE noakntoyanuch aurarte-
nn SIMOSTEP 1FL3043 npu ycTaHOBNIEHHOM
pa3speLueHnm 1000 waros Ha 060poT.

B uvHTepdenc nynesra BXoAUT KnaBuaTtypa
(kHonkn S1...88), unngukaTtopbl HL1...HL6 wu
OroKk HAMKauun (aucnnemn) na Yetblipex undpo-
BbIX CEMWUCETrMEHTHbIX WHAWKATOPOB
HG1...HG4. KHornku knaBmaTypbl UMeroT crneay-
toLLiee Ha3HavYeHme:

S1 (A) — yBenuueHue ckopocTtu (06./MUH)

warosoro apuratens. Kaxgoe Haxartve Ha

KHOMKY yBenuuMBaeT 4acToTy BpalleHus

poTopa BbibpaHHoro LW (pag 3agaBaemblx

3Ha4YeHUn npuBedeH Bblwe). YaepxaHue

KHOMKN B HaXaToM COCTOsHUM Gonee Tpex

CeKyHA, NpuBOAUT K HENPepbIBHOMY YBENu-

YEeHUIo 3HavyeHus BbIOpaHHOro npuBoAa

yepes kaxaple 0.5 c.

S2 (V) — ymeHbLUeHMEe ckopocTu (06./MUH)
warosoro asuratens. Kaxpgoe HaxaTtue Ha
3Ty KHOMKY YMEHbLUAEeT 4YacToTy BpalleHust
poTtopa BbibpaHHoro L. YoepkaHune KHOMKu
B Ha)xaTOM COCTOosiHUM Gonee Tpex CeKyHn
NpMBOAUT K MNEPUOANYECKOMY CHUDKEHWIO
CKOPOCTU BbIBpPAHHOIO NpMBOAA Yepes Kax-
aoble 0.5c.

83 (H) — HanpaeneHue BpalweHus Bana
BbIOpaHHOro LWaroBoro ABuraTtens: Brnepen
(mo yacoBowu cTpernke), Hazag (NpPoTMB Yaco-
Bon cTpenku). MNpn BbiIBpaHHOM Hanpasne-
HAW BpaLLEeHUs BKMOYAKTCA WMHAMKATOPbI
HL1, HL2, HL3 (Bnepea onsa npusogos Ne1-
3) nnun HL4, HL5, HL6 (Ha3ag ons npuBo4oB
Ne1-3).

S4 (B) — Bbibop npuBoga (BbiGop L) B
uukne («npueog 1», «npuBog 2», «NpuBoA4
3») nocne pexuma «npueog 3» BbloMpaeTcs
pexum «npueog, 1».

S5 (C1) — kHoMka cTapTt/cTon Ansl NpuBoAa
Ne1.

S6 (C2) — kHomka cTtapTt/cTon Ans npuBoaa
Ne2.

S7 (C3) — kHonka crapt/cTon Ans npuBoaa
Ne3.

S8 (C) — obwmi octaHOB BCEX MPUBOAOB,
He3aBMCUMO OT TOro, kakow npusog Obin
BblOpaH B TEKYLLMIA MOMEHT.
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MHavkaTopbl aucnnes vMeroT criegyrollee
Ha3Ha4eHwe (cnesa Hanpaso Ha PucyHke 1):

1 paspsap (nHankatop HG1) otobpaxaeT «1»
B pexume «npuBog 1», «2» — B pexume «npu-
BOA 2», «3» — B peXmmMme «npueog, 3».

2 paspsag (mHgukatop HG2) otobpaxaet
pa3psa 3HadeHus coTeH 00./MMH BO BCeX
nepevnCcneHHbIX pexmnmax.

3 paspsag (mHaukatop HG3) otobpaxkaet
paspsg 3HayeHnsa gecaTkoB 00./MUH BO BCEX
pexnmax.

4 paspsap (nHagukatop HG4) otobpaxaet
paspsg 3HaYeHus eanHuLbl 06./MUH BO BCEX
pexumax.

Cpasy nocrie nogayu nuTaHusa yCTPOWCTBO
nepexoguT B pexum paboTtbl «npuBod 1». Ha
ancnnee nHauuupyetcs 3HaveHue 35 06./MuH
(MMHMManbHOe 3HayeHwe), pPOTOop LUAaroBOro
apuratens npueoga Ne1 He Bpawaetcsa. OAns
3anycka pfsuratenss HeobxoAMMO HaxaTb Ha
kHonky S5 (C1). KHonkamn S1, S2 (A, V) ycTa-
HaBnuBaeTca HeobGxoAMMoOe 3HavyeHwue
(06./MuH) ckopocTu BpalleHus WA, kHonkon S3
— HanpasreHue ero BpatleHus. [pu atom BKNto-
yalTCs, COOTBETCTBEHHO, MHAMKaTopbl HL1
(snepen) unn HL4 (Ha3an). Bce 3apgaHHbIe napa-
MeTpbl Ansi AaHHOIOo NpUBOAAa COXPaHATCA Npu
nepexode Ha Opyron pexum nynera («npuMBog
2» nnn «npusog, 3»).

PaccmoTpym rnaBHble  (PyHKUMOHaNbHbIE
y3nbl NpPUHUMIManbHOW cxembl nynbra. OcHo-
BOW YCTPOMCTBA CIYXUT MWUKPOKOHTpOMSep
DD4 c yactoTton cuHxpoHunsaumm 10 MI"u, 3apa-
BaemoWn kBapLeBbiM pesoHaTopom ZQ1. Mukpo-
KOHTponnep ynpasnsetr paboTon Bcero yctpo-
nctea Buenom. Knaematypa cobpaHa Ha KHonM-
kax S1...S8. [Ina onpeneneHnsa Haxatusa KHo-
MoK KrnaBuaTypbl 3aeACTBOBaH BbIBOS, 7 MUKPO-
KoHTponnepa. Pesnctopbl R1...R3, R5,R9, R13
orpaHn4mBaroT ToK uHAukatopos HL1...HL3,
HL4, HL5, HL6. OuHamuyeckas wHAMKaLUSA
cobpaHa Ha peructpe DD5, TpaH3ncTopax
VT1...VT4 n undppoBbIX CEMUCEINMEHTHbLIX UHOMU-
katopax HG1...HG4. TaktoBasi yactoTa (curHan
PULSE) Ha Tpu npmuBoga LW nocTtynaet ¢ npo-
rpammunpyemoro Tarimepa DD3 KP580BW53.
Ero nogpobHoe onucaHue npuBegeHo B [2].
KaHan 0 Tanmepa popmumpyeT nocrnenoBaTtenb-
HOCTb T@KTOBbIX MMMYNbCOB ANns npueoda Ne1,
kaHan 1 — ans npueoga Ne2, n kaHan 2 — ans
npmeoaa Ne3. Bce Tpu kaHana paboTtatoT B pexu-
Me 3 (pexum reHepatopa meaHgpa). Koadpdu-
UMEHT aderneHus 3agaeTcs ogHOBGanTHbIM Yuc-
nom. TaktoBas yactota F1, paBHasa npnbnuan-
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TenbHo 6.25 kl'y, nocTynaeTt Ha BXoAbl KaHanoB
TanmMepa (BbiBoabl 9, 15, 18 DD3) oT reHepaTto-
pa, cobpaHHoro Ha mukpocxeme DD6. PesuncTto-
poM R29 ocyLuecTBAsieTcs perynmpoBka 4acTo-
Tbl. [lUTalowee HanpsbkeHne Ha NynbeT NocTyna-
eT 4yepes3 coeamHutenb X4. KongeHcatop C4
duneTpyeT Nynbcauumy B Lenu nuTaHus +5V.
B pexxnme 3 kaxxablii kaHan Tanmepa paboTa-
eT Kak Aenutenb BXOAHbIX curHanoB Ha N
(N — KoadbdULMEHT OeneHnsi, KOTOPbIN MOXET
npuHUMaTb 3HadeHus  oT 0 4o 255). Mpwu aTom
e ONINTENbHOCTL MOJNTIOXUTENBHOIO U OTpuua-
TENbHOro MofynepnoaoB BbIXOAHOIO CUrHa-
na gna JetHbix N paBHa TcN/2, roe

Tc—nepuwopg curHana TakToBOM YacToThl,

e NS HeveTHbIX N NONOXUTENbHbLIN NoNynepu-
on paeeH T¢(N + 1)/2, a oTpuuatenbHbIn —

To(N=1)/2.

B pexume 3 kaHanbl He BbINOMHAT CBOU
dYHKLMK Npy 3anmncK B cHeTYMKKM ymucrna N = 3.
lMoaTomy peanu3oBaHO NpPOrpaMMHoOe OrpaHu-
yeHune N > 4. lNepesarpyska cyeTymka Bo BpeMsi
cyeTa He BMSIET Ha TeKyLUMIA nepuon, O4HaKo
nocneayowmin nepuog 6yaet cooTBETCTBOBATb
y>Xe HOBOM ycTaBke cyeta. MuHumaneHas vac-
TOTa KaXOoro KaHana onpeaensieTcs MWHK-
MarnbHOW YacToToW BpalleHus potopa WA, wn
Ans Hawero cnyyas (35 06./MuH) paBHa npu-
MepHo 595 [u, MakcumanbHasa (ans
375 06./MnH) — 6.25kI"y,. [nsa BblMMCEHNS Yac-
TOTbI BpaLleHnsa potopa B obopoTax B MUHYTY B
nporpamme 3anoxeHa opmyna F=1500/N, roe
N — BbiLeyka3aHHbIN KO3 ULNEHT AENEHNA B
kaHane Tamepa DD3 (4 < N <42). VicxogHbIMK
AaHHBIMW ANS NONyYeHNs 3Ton hopMynbl ABMS-
I0TCS YacToTa reHepatopa 6.25 kl'y n konmyec-
TBO LLAroB Ha 0A4MH 060POT LIAroBoro AsuraTens
(1000). OecsaTble gonu, Nony4vYeHHble Npu aene-
HUK OByxGanmTHOro ABouyHoro ymucrna 1500 Ha
ogHobGanTHoe ABonydHoe N, B nporpamme oTopa-
CbIBalOTCA.

PaccmoTtpum B3aumogencTeme nynera v npu-
Boga FM-STEPDRIVE u4epe3 wumnynbcHbIn
nHTepdoenc Ha npumepe npueoga Ne1, nogknto-
Yaemoro Kk coeanHutento X1 nynesra. CurHanbl
yrnpaBneHus Ha NpuBOAbl Yepe3 CoeaUHUTENU
X1...X3 noctynatot ¢ pernctpa DD2 n nHeepTto-
poe DD1.1 —DD1.3. Ha Bxogbl "HBEPTOPOB MOA-
alTCcHa cuUrHanbl TakTOBOW 4acTOTbl C Nporpam-
mupyemoro Tanmepa DD3. C koHTakTa 7 coeaun-
Hutena X1 curHan READY1_N noctynaet Ha
Bxog 8 mukpokoHTponsiepa DD4. Mpu Hynesom
3HayeHUM Ha gucnnee nynera (cpasdy nocrne
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nogayv nuUTaHus U MHULManusauumn) curHan
ENABLE yctaHoBrneH B «nor. O», curHan
READY1_N —B «Jior. 1». [Nocne 3agaHusa ¢ kna-
BMaTypbl Kakoro-nnbo 3HayeHus ans npusoaa
Ne1 MWKpPOKOHTpoONnep ycTtaHaBnuBaeT
ENABLE B «nor. 1». Mo aTtomy curHany npveoj
FM-STEPDRIVE yctaHaBnueaeTr READY1 N B
«nior. O». MMKPOKOHTpOMNep aHanM3mpyeT ypo-
BEHb curHana, noctynawowiero Ha Bxog 8. MNpwu
«nior. O» Ha aToMm BXofe Ha BbiBoAe 11 Tanmepa
(Bx0pn paspelueHus cyeta kaHana 0) 6yaet npu-
cyTcTBoBaTh «J10r. 1». Npn atom cyet kaHana 0
paspeLueH. MUKpoKoHTponnep ynpasnseT gaH-
HbIM BXOA4OM TanMepa Yepe3 pernctp DD5. Cur-
Han Ha BbIBOA 11 Taimepa NocTynaeT ¢ BbiIBOAa
12 peructpa DD5. Ecnn npueog Ne1 BbicTaBun
READY1_N B «nor. 1», Ha Bxoge 11 Tarmepa
Oyget ypoBeHb «nor. O», 3anpeLjatolmi c4eT
kaHana 0 Tanmepa. Ha Bbixoge kaHana 0 (Bbl-
Boa 10 Tanmepa) OyadeT ycTaHOBMEHa «J1or. 1».
CootBetctBEHHO, curHan PULSE (koHTakT 1
coeanHutens X1) nocne unuseptopa DD1.1 npu-
MeT 3Ha4yeHue «Jior. 0».

CoBepLUEHHO aHaNOrM4YHO BbIXOOHbIE CUTHA-
nel READY1_N npusogos Ne1 1 Ne2 doopmunpy-
toTCA KaHanamu 1 n 2 Taimepa.

MporpammHoe obecneyeHne MMKPOKOHTPOI-
nepa DD4 cocTouT U3 TpeX OCHOBHbIX YacTen:
npouenypbl MHAUManNM3auun, OCHOBHOW Mpo-
rpamMmmbl, paboTatolien B 3aMKHYTOM UUKMe U
noanporpamMmmel  06paboTkM npepbiBaHUA  OT
Taimepa TFO. B ocHoBHOWM nporpamme npowuc-
XOOWUT BbIYUCIIEHME YaCTOThl BpalleHUn poTo-
pOB LIAaroBbix ABuratenen u npeobpasoBaHue
nonyymsllerocs AByx6aWTHOro ABOMYHOIO
yucna B OeCATUYHbIE OBOUYHO-KOAUPOBAHHbIE
(BCD) uncna anga otobpaxeHus nHdopmaumm
Ha gucnnee nynesta. B nognporpamme o6paboT-
K1 NpepbiBaHUA OT TarMMepa B KaXOoM LUKIe
NPOVCXOANT ONPOC KraBnaTypbl, NepekoanpoB-
Ka OBOMYHO-AECATUYHOrO YMcna B KO cemucer-
MEHTHOro MHAuKatopa u 3anvcb MHdopmMmauum
13 nopta P1 MUKpPOKOHTposfepa B pernctpbl
DD2 n DD5. 3anucek B peructpbl NPONCXoamT no
POHTY WUMNYrbLCOB, MNoAaBaeMblX, COOTBe-
TCTBEHHO, C BbIBOAOB 3 1 6 MUKPOKOHTpONepa.
Tanmep TFO dopmupyeT 3anpoc Ha npepbiBa-
Hue vpes kaxable 3400 MKC 1 BbINOMHSAET PyHK-
LUMI0O CYETYMKa BpeMeHU, popMunpysi BpEMEH-
Hble NHTepBarnbl, Heobxoanmble Ans otTobpaxe-
HUS pa3psgoB B AMHAMWYECKOW MHOMKauUn
6noka.

Cpasy nocne nogayun nutaHusa Ha BbiBoge 1
MUKpokoHTponniepa DD4 yepes uenb R16, C1
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dopmupyeTcs curHan annapatHoro cbpoca
MUKpPOKOHTponnepa. Janee naet nuHuymanmsa-
LMS nporpamMmbl, B KOTOPOW 3a4atoTcs napameT-
pbl paboTbl ANHAMWYECKON WHAMKAUWUK, Mpo-
rpammupyemoro Tanmepa DD3 n pexumel npu-
Bogoe FM-STEPDRIVE. 3atem 3anyckaetcs
Taimep TFO mn paspelwaetca paboTta ycTpo-
NcTBa No onncaHHOMY Bbille anroputmy. B noa-
nporpamme onpoca krnaesuaTypbl 6anT, BbIBOAW-
MbIi B NOpT P1 MUKPOKOHTpoOsepa, npeacras-
naet cobow ko «berywimii Homnby. Mocrne 3anu-
cn atoro 6anta B nopt P1 MuKpokoHTponnep
aHanuaunpyeT curHan Ha Bxoge 7 (P3.3). Mpwu
Ha)kaTum NoboK KHOMKN Ha BXxoae 7 nosiBnseTcs
«nor. O». Takum obpas3om, kaxxaas KHoMkKa Kna-
BMaTypbl «NpuBsA3aHa» K cBoemy paspsagy 6an-
Ta. Haxatvem KHOMkM S4 WHKpeMeHTupyeTcs
pernctp R2, n, TeMm cambiM, 3agaeTca OAuH 13
Tpex pexunmoB paboTbl nynesra. Mpu HaXxkaTnm Ha
KHOMKy S1 ycTaHaBnmMBaeTcs donar, paspeLuato-
LLNIA yBENMYMBATbL TEKyLlee 3Ha4YeHne 4acToThl
BpalleHuss Bana L[ BeiBpaHHOro npueoaa,
nHOMUMpyemoro Ha aucnnee nynesra. OgHoBpe-
MEHHO 3arnyckaeTcs CYeTYMK Ha peructpe R3.
Ecrnn kHOMka yaepxuBaeTcsi Haxkarton 6onee
Tpex cekyH, 3HayeHune, oTobpaxaemoe Ha aAnc-
nnee, yBenuynBaeTCs HenpepbIBHO C Nepuo-
andHocTbio 0.5 c¢. CuyeTumk, popMUpYOLLNIA
nHTepsan 0.5 ¢, opraHnsoBaH Ha perucTtpe R4.
Mpwn oTnyckaHnn KHOMkn S1 BCce CHETYMKN OBHY-
nsatTcs. ToYHO Takmm xxe 06pa3om opraHn3oBa-
Ha paboTa KHOMKN S2 Ansi YMEHbLUEHUS TEKYLLIE-
ro 3Ha4yeHust YacToTbl BpalleHna sana L. MNpu
HaXkaTuUn Ha S2 TekyLlee 3Ha4YeHne Ha gucnnee
6noka ymeHbliaetca. CyeTynkm, nogaepxusa-
toLme anropntm paboTbl KHOMKM S2, opraHn3o-
BaHbl Ha pernctpax R5 n R6. OgHoBpeMEHHO ¢
N3MEeHeHMeM Ha Aucnnee nynesra 4vicna ang
TeKyllero KaHamna MeHsieTcsl KoadduUMEHT
JeneHunsd, 3anucbiBaeMbll B COOTBETCTBYIOLLNIA
kaHan Tanmepa DD3.

C BbIxogoB peructpa DD5 (BbiBoabI 2, 5, 6, 9)
yepes KnwuM Ha TpaHauctopax VT1...VT4
ynpasnstoTcs nHamkatopbl HG1...HG4. Curna-
namu c BbiBogoB 12, 151 16 peructpa DD5 pas-
pewaetcs paborta kaHanos 0, 1, 2 Tanmepa
DD3. Anpeca Tanmepa BbliGupatoTcst curHana-
Mu ¢ BbiBoAoB 16 1 19 pernctpa DD2. Nockonb-
Ky Taimep paboTaeT TOMbKO B pexume 3anucu,
ero BblBoA 22 (RD) NOAKIOYEH K LWUMHE NUTaHUA
+5V. B namMsaTu JaHHbIX MUKPOKOHTpomsepa ¢
agpeca 30H no 3BH opraHusoBaH bydep oTo-
OpaxeHust Ang guHamMmuMyeckon uHagmkaumun. Mo
PYHKUMOHANBbHOMY HasHa4YeHuto afpecHoe
NpoCTpaHcTBO Oydhepa MOXHO YCNOBHO pas-
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Outb Ha Tpu rpynnbl. Kaxpas rpynna, B COOTBe-
TCTBUN C KOJINHECTBOM 3HaAKOMECT, 3aHUMaET
yeTblpe SYENKM NaMATH:

30H...33H — agpeca TekyLinx 3Ha4eHn Yac-
TOTbI BpaLeHus sana WA (06./MuH) aons npu-
Boga Nel. MHOMUMPYOTCA B pexXume «npu-
Bog 1». Mo agpecy 30H xpaHutcauncrno 1.

34H...37H — agpeca TekyLnx 3Ha4eHni Yac-
TOTbI BpaweHus Bana W[ (06./mMuH) ansa npu-
Boga Ne2. MHOMUMPYOTCA B pexume «npu-
BoA 2». [No agpecy 34H xpaHutca ymcno 2.

38H...3BH —agpeca TekyLLMx 3HaYeHnin Yac-
TOTbI BpaweHus Bana W[ (06./mun) ansa npu-
Boga Ne3. MHavumpyloTca B pexunme «npu-
Boa 3». [No agpecy 38H xpaHuTcs vuncno 3.

YKasaHHble agpeca 3arpyxatTcs B peructp
RO mukpokoHTponnepa. B nognporpamme obpa-
©oTkM NnpepbiBaHui oT Tanmepa TFO (metka OT)
Kaxabln 6anT pyHKUMOHANBHOW rpynnbl nocne
nepekoanpoBKN BbIBOAUTCS B NopT P1 MuUKpo-
KoHTponnepa. [na BKNIOYEHUA WMHAMKATOPOB
HG1...HG4 Heobxoanmo ycTaHOBUTL «for. O»,
COOTBETCTBEHHO, Ha BbiBogax 2, 5, 6 unu 9
pernctpa DD5. Tak Hanpumep, 4nsi TOro, YToobI
B pexume «npueog 1» Ha uHaukatope HG1
nHgmumpoBanacb «1», HeobxoaMmMo OBOUYHO-
AEeCATUYHOE YMCIO, PACMONOXEHHOe No agpecy
30H nepekoaunpoBaTb, BbIBECTU B NOPT P1 MUK-
POKOHTpoONNepa, 1 3anucatb «Jior. 0» B NepBbIn
paspsag pernctpa DD5 (BbiBog 2). NMoovepegHo
3anucbiBad B nopt P1 MUKpoKoHTpornepa nepe-
KoauMpoBaHHble ©GanTbl U3  PYHKLUOHANBbHOW
rpynnel 6ydpepa otobpaxkeHns u «sior. 0» B COOT-
BETCTBYlOLW MK pa3psa pernctpa DDS, mbl nony-
YyaeM pexum AMHaAMUYECKOW WHAUKauuu.
IMOHATHO, YTO KaxAbl pas3pan uvHOMKaTopa
YCTPOWCTBa «MpUBSI3aH» K CBOEMY agpecy B
dyHKUMOHanbHoW rpynne. Ha permuctpe R1 pea-
NN30BaH CYETYUK pa3psaoB.

Mpun kaxxgom obpaleHun K nognporpamme
obpaboTkn npepbiBaHun permctpel RO n R1
UHKpemeHTupyetcs. MNpu numumanusauum 8 RO
3arpyxaetca agpec 30H (pexum «npusog 1»), a
B R1 uucno 1. B aueiike O3Y ¢ agpecom 20H
HaxoguTcst 6awnT, ynpaBnsawWMIA paspsgamu
ANHAMNYECKON MHAMKALMW N BXOoO4amMun paspe-
weHus cyeta kaHanos 0, 1, 2 tTanmepa DD3.
bant 3anucbiBaetca B pernctp DD5 cpasy
nocne onpoca knasuatypbl. Mnagwas tetpaga
B 3TOM OanTe npeacTaBnsieT cobon koa «obery-
LLWIA HOMbY» OS89 NO0YepeaHOro BKNOYEHWS 3Ha-
KOMeCT (pa3psifoB) AMHAMMYECKOW MHOMKALNN.
Linkn nHankaumm, Kak y>xe oTMeyarnocb, paBeH
3.4 mc. Mo agpecy 21H B O3Y Haxogutca 6anrT,
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KOTOpLIA YNpaBnsieT CUrHanamu MMMynbCHbIX
nHTepdencoe npueogoB (curHanol DIR wu
ENABLE) v 3agaet agpeca kaHanoB B Taimepe
DD3. [OaHHbii GanT B UMKIe MOAMPOrpaMmbl
00paboTKkn NpepbiBaHN BLIBOAUTCS B PETUCTP
DD2. HanucaHHast Ha accembnepe nporpamma
3aHumaet nopsaagka 1 Kb6awmt flash-namarn.

KOHCTPYKTMBHO MynbT BbIMOMHEH B BUAE (PYHK-
LUMOHanbHO 3akoH4YeHHoro moayns. dortorpa-
dums MakeTa nynbra npeactasneHa Ha PucyH-
Ke 2.

PucyHok 2. BHewHul sud makema rnyrbma.

B ycTponctBe UCMONb30BaHbl PE3UCTOPbI
C2-33H-0.125. TopongyTt ntobble apyrne c
TaKOW >X& MOLLHOCTbI0 pacCenBaHus U NorpeLu-
HocTblo 5%. Pesuctop R29 tuna CI15-16BB.
KoHaeHcatopbl C1, C4 — K50-35, C2, C3 — K10-
17a. Y Bcex MUKpocxeM Mexay Lenbio +5V un

3arpysku

00LLMM NPOBOAHNKOM MOSIE3HO YCTAHOBUTL Go-
KMpOBOYHble KoHAeHcatopbl K10-17-H90-
0.1mMk®. MukpokoHTponnep DD4 Ttuna
AT89C4051-24PI.

B awucnnee BbigeneH paspsia uMHOMkaTopa
(HG1), oTobpaxarowwmii TeKyLLMN pexxum pabo-
Tbl YCTPOWCTBA Ha (pOHe ocTarnbHbIX pa3psaoB
nHTepdeca. MNoaTomy ans Hero BbIOpaH ceMu-
CErMEeHTHbIV MHAnKaTop KpacHoro useta HDSP-
FO01 (moxHO wucnonb3osaTb HDSP-F151).
WHuaukatopel HG2...HG4 Ttmna HDSP-F501
UMEIOT 3erneHblvi LBeT cBedeHus. CeeToamoabl
HL1...HL6 moryT 6biTb ntobbimu ¢ IT1P = 10 MA.
MoTpebneHune Toka no WwunHe +5 B He npeBbILLa-
eT 100 mA. B cxeme HET HMKaKMX HacTpoeK u
perynmpoBoK, KpoMe HebomnbLUIOoW MOACTPOMKM
YyacToTbl reHepaTtopa Ha mukpocxeme DDG, wn
€CINN MOHTaX BbINOSIHEH NPaBUIbHO, OHA Havn-
HaeT paboTaTb cpa3sy nocrne nogadv Hanpske-
HUa nuTanms. CHavyana cregyetr NpoBeEpUTb
paboTocnocoBHOCTb MynbTa, He MoAkn4ast K
HeMy npuBoAbl. [1ns aToro Heo6xoanmo nogatb
«nor. 1» Ha KOHTaKTbl 7 coeanHuTenen X1...X3
(curnansl READY1_N_N). 3atem, nogknio4yvs
npuMBOAbl, NMPOBEPUTb pPaboTOCNOCOBHOCTD,
HauynHas ¢ nepsoro. lNogknoyatb NpuBOabl K
nynbTy, @ TakXKe LWaroBble ABUraTeny K NpuBoAY,
MO>XHO TOJTbKO MPU BbIKIMHOYEHHOM NuTanunu. [Z1)

Jlutepartypa

1. http://www.automation.siemens.com

2. Mukponpoueccopbl 1 MUKPONPOLLECCOPHbIE KOM-
NIEKTbl UHTErpanbHbIX cxem: CnpaBoyHUK. B 2-x
7./ Noga. pea. B. A. WaxHoea. M., Paguo 1 cBasb,
1988.

| UcxogHbii kogn HEX chavin
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IlBe MuKpocxembl
YMHO)XXAKOT aHaNnoroBbi CUrHan

Ha yudgposoK

Rick Mally, Independent Designs LLC, CLUA

B npeacTaBnNeHHOM 34eCcb CXemMe aHanoro-
Bbl CUrHan CMeELIMBaEeTCs CO CTaHAapTHbIM
curHanom LM ¢ nomoLblo aHanoroBoro Kom-
MyTaTopa, B Ka4ecTBe KOTOPOro npegnaraercs
ucnonb3oBatb, Hanpumep, DG419 wnu ogHy
TpeTb MuKpocxembl CD4053. CurHansl LM
cnocobHo dopMmnpoBaTb BOMNbLLUMHCTBO MUKPO-
KOHTpornnepoB. [lpy oObeanHeHUn curHana
LM c aHanoroebIM CUrHanom u nocreayoLLen
dunbTpaumMm BbICOKOYACTOTHbLIX KOMMOHEHTOB
cMecK nony4vaetcsa cxema, apPeKTUBHO YMHO-
XKawlwasa aHasnoroBbIi curHan Ha uudpoBoe
3HadeHue. NMNogobHas cxema MOXET HanuTK nNpu-
MeHeHue npu o6paboTke cMrHanoB, KOppPeKLuK
KoahuumeHTa MOLLHOCTM, aBTOMaTUYECKOM
pPEerynmpoBKe YCUIEHNS U NPU CO30aHUN UHTEp-
dencos patynkoB. Bce 4eTblpe BapuaHTa
CXeMbl OCHOBaHbI Ha O4HOM U TOM e NpuHumMne,
NCorb3yloLeM aHaroroBbI KMy Ar1s ynpas-
NEHNSA COOTHOLLUEHMEM BPEMEHM MOAKITHYEHUS
OBYX aHaroroBblX BXOAOB U OUALTP HWXKHUX

EDN

YyacToT ANg yoaneHusl COCTaBnSALWNX curHana
cyacTtoTon LUAM.

Ha PucyHke 1a mnsobpaxeH yMHOXMUTENb,
coaepallunim HA3KoYacToTHbIN hunstp Canne-
Ha-Keqa BToporo nopsigka. VIMEHHO aKTUBHLIN
GuneTp nos3sonser Haubonee 3dPPEKTUBHO
noAaBNATb 4acToOTy KOMMYyTauuu, Mponyckas
bonee megneHHbIe CUrHasbl NePeMEHHOro Toka
npaktuyeckn 6e3 ocnabneHus. AHanoroBbIn
KITH04 MooyepeaHo BbibupaeT NMbo aHanoroBkLIN
BXOAHOW curHar, nnbo ypoBeHb «3eMrnu», Noa-
TOMY cpefHee 3HayYeHne ero BbIXO4HOro Hanpsi-
XeHus byaeT paBHO

V|N><D,

rae
D — koathbpnumeHT 3anofnHeHnss MMNyrbCoB
WM, BennymHa KOTOPOro MoXeT HaxoauTb-
csa B ananasoHe ot 0go 1.
Ha PucyHke 16 nokasaH BMOOU3MEHEHHbIN
BapuaHT cxeMbl. K Bxoay, 3a3eMneHHoMY B npe-

CZ
0.01F

1

W 2D LM
]
v R, R, —OVoyr AO—O
NO—O 10k 10k sl | o
.

B

(a)

(6)

PucyHok 1. AHanoeosbili KMOI knrod u onepayuoHHbIl ycunumerb, BK/MIOYEeHHbIU 6 KOHbuaypauuu
unbmpa HWXHUX Yacmom, 06pa3syrom rnpocmyr cxemy yMHOXUMESS, KOmopasi MOXem UCrofib308ambCs
8 kayecmee br10ka asmomMamu4eckol peaynuposKu ycuneHus (a) unu mukwepa (6).
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PucyHok 2. B mom criyyae, koeda 0ornycmumo 60Mblwioe epeMsi OMKIUKa, akmueHbIl O8YXrOMHOCHbIL
bunbmMp HUXHUX 4acmom MOXHO 3aMeHUMb 6oree npocmod naccueHol 0OHOMOKCHOU cxeMod.

AblayLen cxeme, Tenepb NOAKMYEH BTOPO
aHanoroBbIi curHan. BbIxogHoe HanpsikeHue
OMNUCbLIBAETCS BbIpaXXEHNEM

(AxD)+Bx(1-D).

KoahbdnuneHT 3anofiHeHMa MMMNYS1bCOB
LM onpenenseT COOTHOLLEHNE BPEMEHU MOA-
KIHOYEeHMs ABYX BXOAHbBIX CUrHANoB, a pesyrnbstaT
onepauMn npeacTaBnseTcd Hanpsx)xeHuem

Vour-

YacToTy cpesa cunbTpa cnegyeT BoibmpaTtb
B COOTBETCTBUM C WUCMNONb3yeMOW 4YacTOTOM
LLWM. MNpn HOMKUHaNax nokasaHHbIX Ha cxeme
yacToTa cpesa paBHa npubnuantensHo 10 kIu.
OT10ro AomkHoO BbITb 4OCTATOMHO Ana 6onbLlum-
HCTBa NPUNOXEHUN C 8-paspagHbIMN MUKPOKOH-
Tponnepamun, paboTawwuMmuM Ha 4acToTe
16 Ml'y, (wactota WWM — 62.5 «kl'y). Bpems
OTKNUMKa Takoln cxembl He npeBbicuT 200 MKC, a
YpPOBEHb LUYyMOB ByaeT MeHbLUe eanHWLbI Mnaa-
wero paspsga (EMP). YactoTty cpesa nerko
n3meHnTb nogbopom pesnctopoB Ry 1 Ry nnm

koHaeHcatopoB Cq u C,. [lpn 3TOM BaxHO,
4YTOObI BbINOMHANMCH COOTHOLWEHMS Ry = Ry 1

PapuoJloumaH - pespans 2013

Cy~ 0.5 x C4. lNpn gByKpaTHOM yBENUYEHUN

3Ha4YeHu COMNPOTUBIEHUI UM EMKOCTEN Yac-
TOTa cpe3a yMeHbluaeTcs BABOE, U HaobopoT,
€CNN YMEHbLUNTb HOMMHarbl HaMOMOBKHY, Yac-
TOTa cpesa yaBouTCS.

YnpolleHHass Bepcusa npegbiayLimMx cxem
npegcrtaBneHa Ha PucyHkax 2a u 26. YactoTta
cpesa 3TUX CXeM HaMHOTO HWXe, MO3TOMY OHU
npurogHbl ToNbKO Ans hopMMpoBaHUS MOCTO-
SHHOIO HarpsPKeHUs UNU MeasieHHO MEHSIHo-
LLNXCS CUrHaNoB nepemeHHoro Toka. Kak un B
cxemax Ha PucyHke 1, yacTtoTa cpesa ounbstpa
JOImkHa cooTBeTcTBOBaTh Yactore LUMM. [Ons
8-6utHon WM n3 npeabigyLiero npumepa npu
R4y =10 kOm n C4 = 0.1 Mk®d Bpems oTKNuUKa

paBHO 5 Mc, a WyMbl He npeBbiwatoT 1 EMP.

lMockonbKy A5s BCEX ONMCAHHbIX CXeM KO-
PULMEHT YCUNEHUS MO MNOCTOSAHHOMY TOKY
paBeH 1, BENWYMHbI OUCKPETHbIX 3MIEMEHTOB
BMUSAOT TONMbKO Ha nepegadyy MepeMeHHOM
COCTaBMALWEN curHana. OTO O3Ha4aeT, 4To
BblCOKasi TOMHOCTb CXeMbl obecne4vnBaeTcs 6e3
NCNOMNb30BaHUSA [OPOrOCTOSALUNX NPELM3NOH-
HbIX KOMMNOHEHTOB. [Z1]
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Hepoporoi patyuMk yaapa
Ha OCHOBE NMbE303JIEKTPUYECKOro

npeobpasoBarens

T.K. Hareendran, IHousi

Xom Nbe303NEKTPUYECKNE SMEMEHTLI U
paHbLle NUCMOoMb30Banncb B KAYECTBE AaTHNKOB
yaapoB un Bubpauun, npegnaraemasl cxema,
npegcrasndtollas cobon gelleByro ansrepHa-
TMBY TBEpAOTENbHLIM AaT4MkaM yaapa obuiero
NPUMEHEHUS1, OTNMYaeTCss 0Oco0OoN AOelleBus-
HoM. B cxeme ncnonbayeTcs CTaH4apTHbIN Mbe-
303nemeHT (PZT), BOCAPMHMMAIOLLNA MPOUNCXO-
aswme B HenocpeacTBeHHOM 6nm3ocTu Bubpa-
unn nygapsl (PucyHok 1).

B ncxogHoMm cocTtosiHUKM Ha Bbixoge Tarimepa
LM555 (IC1), BKNHOYEHHOrO MO CXeMe XKayLero
MynbTUBMOpaTOpa, COXPAHSETCH HU3KUA Ypo-
BeHb HanpshkeHuna. B 6asy TpaHsucTtopa T1
BKJIIOYEH nbe3oanemeHT PZT, Ha koTopom npu
yaape BO3HUKAET MMMyNbC HanpskeHud. Ycu-
NEHHbIV TPaH3UCTOPOM, 3TOT UMMYINbLC NOCTYNa-

Electronic Design Europe

eT Ha Bxof IC1 (BbIBOA 2) M NepeKmnoyaeT BbIXo4,
MMKPOCXEMbI B MPOTUBOMNOSOXHOE COCTOSIHUE.

HanpspkeHne Ha Bbixoge IC1 (BbiBOA 3) Ha
KOpPOTKOE BpeMsi, onpeaensdemMoe HoOMUHanamm
Bpemsizagatowmx komnoHeHToB R4 n C3, ctaHo-
BUTCS BbICOKMM. BbIxoa TariMepa nogkrioyeH K
BbIBOOAM 2 1 3 ABYXKaHaNbHOro TPaH3MCTOPHO-
roontpoHa IC2 (TLP621-2).

Mpy HU3KOM YPOBHE HaMpPsHKEHWS HA BbIXOA4e
IC1 nepBbin cBeToamod ontousonatopa 1C2
(BbIBOABI 1 1 2) BKNIOYAETCS, N, COOTBETCTBEH-
HO, OTKpbIBAET DOTOTPAH3MCTOP NEPBOrO KaHa-
na (BbiBogbl 7 1 8). [Npu BLICOKOM ypOBHE Hanpsi-
XeHns Ha BbIxode MynbTMBMOpaTopa nepBbii
cBeToamMo racHet, a BTopon (BbiBoAbl 3 1 4)
3aXuraeTcsl, OoTKpbiBas BTOpPOW (hOTOTpaH3uc-
Top. Takum 06pa3om, NoNy4nIIoCb YCTPOMCTBO C

R3

Ri 12k

1.2M

o

C5

O +12B
R5
1k

4 100 nF 1 8
R2 —O
2%1 . §12k 470k§ —
2z M - /
40B ’_‘_‘ 2} o NIC
7
—e 8 4 o Ic2 _06
TLP621-2
o | 2 1N4148[_3 —©
c2 7 p 4
- 2 [ LM555 3 4} % N/O
6 5
L B B
BC547B 408 C4 R6
100 nF 1k
o T 00B

PucyHok 1. [Npu 8o3delicmeuu MexaHU4ecko20 yoapa rbe3oanekmpudeckuti 0amyuk (PZT) ebipabambiga-
em cueHar, nepeknodarwut MoHocmaburnbHbil mynsmusubpamop (IC1), komopsil, 8 ceoto o4epelds,
ynpaernsem ceemoduodamu 08yxKkaHaibHo20 orimou3sonsamopa (IC2).
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HOPMarbHO OTKPbITbIM Y HOPMarbHO 3aKPbITbIM
BbIXO4AaMM, KOTOPble MOXHO MOAKMIOUYUTL K
BHellHen cxeMme. Npun ncnonb3oBaHMn onTpoHa
Apyroro Tuna, BO3MOXHO, BaM NpuaeTca nsme-
HUTb 3Ha4YeHns conpoTmeneHnn R5n R6.
CobGpaB cxemy Ha MakeTHoW nnaTe, nogbe-
puTe Ana Hee NOAXOAALLMA NAaCTUKOBLIN KOp-

PapuoJloumaH - pespans 2013

nyc. 3atemM nogknivmMTe Nbe3oAaTUmK K CXEME,
NCNomnb3ys KOPOTKUA OTPE30K KOaKCUasnbHOro
kabens. HaknewTe Kpyrnyo pe3mHoByo LWarby ¢
NULEBON CTOPOHbI KepaMmU4ecKor MNOLSIOXKKN
nbesofgatymka U C NMOMOLLIbIO HAHECEHHOro Ha
Wwanby knesa 3akpenuTe AaTyMK Ha 3awmuiae-
Mo noBepxHocTwu. [

| CXEMbI | 59


http://www.rlocman.ru/

JIOL{MAH

YKypHan s Tex, KTo UHTEPeCYeTcs aNeKTPOHIKOA

\
CKopO HOBbIE
TemMmaTuyeckme HomMmepa:

Ecnn Bam HeGe3pasnnyHbl 3TN TEMbI
nnm Bbl aBnsieTtecb HoCUTENEM
nepenoBbIX 3HAHUW B OpYrux
obnacTax aneKkTPOHUKM N TOTOBbI UX
nonynapu3npoBaThb -
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