PA3PABOTKA U KOCTPYUPOBAHUE

SO OEKT ABYXKBAAPAHTHOIO
NMEPEMATHNYNBAHUA TPAHCDOOPMATOPA
KIIACCMYECKOIO nPAMoOXoagoBoro

NMPEOBPA3OBATEJIA

AnekcaHap FoH4YapoB, reHepanbHbIM KOHCTPYKTOP, NPe3naeHT rpynnbl KOMAAHWM

«AnekcaHgep IneKTpuk»

B paHHom paGoTe pacckasbiBaeTcsi O HeGOMbLIOM OTKPbITUU, Cae-
NaHHOM AaBTOPOM MpPU HeNocpeacTBeHHOM noAafepXke U MOMOLUU
10.1. KoHeBa, namMAATM KOTOpPOro 3Ta ctaTbsl NnocesileHa. Cpa3y oroso-
PIOCb, YTO MOHATUE HAY4YHOro OTKPbITUS B JaHHOM ciy4ae copmupo-
BaHO aBTOPOM M He MpeTeHAyeT Ha Ny6nunyHbIA ycnex. Bo3amo)kHo, 4YTo
peuyb naet o6 M3BeCTHOM pns Koro-to 3@¢ekre, ogHaKO NOApPOOHbIe
nccnenoBaHns Gbin caenaHbl aBTOPOM CaMOCTOSITENIbHO U NMpaKTUyec-

Kasi nonb3a noJjiy4yeHa.

OJHOTaKTHBIE MPSMOXO/JOBBIE TIpe-
o6pasosarenn (OIIIl) ceroana sBas-
IOTCSI CaMBIMHU IOMYJSPHBIMU B TeX-
HUKE TOCTPOEHMSI BBICOKOYACTOTHBIX
U BBICOKO03((DEKTUBHBIX CTAOWIN3N-
poBanHbIX KoHBeprepoe DC/DC c¢
HU3KOBOJBTHBIMH BBIXOJHBIMH HaIps-
JKEHUSIMH.

Kuaccnueckass cxema OIIIl  npu-
BeJeHa Ha pucyHke 1. B ero ocho-
Be JIEKUT TPaH3UCTOPHLIN Kiou VT1,
MePeKJTI0YaeMbIil TOC/Ie0BATETHHOCTHIO
MPSIMOYTOJBHBIX HMITYJBCOB C TIOCTO-
SIHHOH 4acToTOl u K03 PUIMEHTOM
3aMOJTHEHUS, SBJSIONIMCS  (PYHKII-
eil BBIXOJZHOTO HANPSDKEHUS, a TaKKe
npsmoit VD1 u o6partubiit VD2 nuosbr
COBMECTHO C HAaKOIHMTEJIbHBIM Jpocce-
gem L1.

B knaccuyecknx pa6orax [1—3],
KaKk MpaBUJIO, MOAPOGHO paccMaTpu-
BaeTcs 0OGPaTHOXOZOBOI mpeo6paso-
Baresab. OIIIl noBesso 3HAUUTENIbHO
Menbite. OOBIYHO TPUBOAUTCS yCTa-
peBIIasg cXeMa C pa3MarHUYMBAIoIIei
PEKyTepaoHHoil 06MOTKOI W KPaTKO
YTBEPIKIAETCS, YTO XapPaKTEPHBIM PEsKU-
MoM Ttpancdopmaropa OIIIl  saBaser-
cs paboTa MarHMTOIIPOBOJA B OJHOM
KBaJIpaHTe, II0 YACTHOMY THCTEpPEe3nC-
HoMy 1uKJay. Ilpm aTOoM oTMewaercs,
410 10 3(P(PEKTUBHOCTU UCIIOTH30BAHUS
tpancgopmarop B OIIIl 3HaumTesnbHO
yCTymaeT [ABYXTAaKTHBIM CXeMaM, T/e
nepeMarHmYBaHue IIPOUCXOJNT B JIBYX
KBaJIpAaHTaX C Y/IBOEHHBIM pPa3MaxoM
UHAYKIIUN.

B 1980-€ rr., xorga pa6oune 4acTOThI
npeo6pasoBartesieii BO3POCIU /10 COTEH
KIJIOTepIl, BOBCIO IIJIN CHOPBI OTeYec-
TBEHHBIX YYEHBIX O TNPEUMYIIeCTBaX MU
HeOCTaTKaX JABYXTAKTHBIX U OJHOTAKT-

HbIX npeo6pasosareneii. 10.K. 3axapos
HammcaJ 3HAMEHUTYIO CTaTbio, IIOCBS-
IIEHHYI0 CPaBHEHUIO BBICOKOYACTOTHDIX
COBpPEMEHHBIX TIpeobpasoBaresieil ABYX-
TaKTHOrO M OjHOTakTHOro tumna [4]. B
craTbe OblLTa OTMeYeHa BasKHAS POJIb
KOHJIeHCATOPa, MOJK/JII0YaeMOr0 K Iep-
BUYHOW WJIM BTOPUYHON OOMOTKE, B
nepeMarHMuNBaHUN CEPAeYHIKA TPaHC-
dopmaropa.

B Hacrostiiiee BpeMsi paboume dYac-
torbl gocturaioT 500..700 Iy s
OIIII ¢ HU3KOBOJIBTHOI BXOJHOW CETHIO
12..24..48 B n 200..300 xI'1y ¢ BbICOKO-
BOJIbTHOH BXOJHOI cerbio 175..400 B.
B rakux ciayyasx pasMarHHYMBAIONIAs
0O6MOTKA TIPAKTUYECKU He TPUMEHSIETCS
n3-32 KOHCTPYKTHUBHBIX HEYZOOCTB, ee
HU3KOW 3(PPEKTHBHOCTH HA BBICOKUX
4yacTtoTaX W GOJIBIIMM YPOBHEM MOMEX,
MOPOKJAEMbIX OOMOTKOH ¥ peKyIepa-
IIUOHHBIM quojoM. Ilpu aToM pekynepa-
IUOHHAS O6MOTKA 3HAYUTEJbHO YMEHb-
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Puc. 1. Knaccnyeckas cxema OINMM

maer apdexTuBHocTh  (yBennuuBaeT
norepu) tpancopMaropa.

PaccemorpuM  paGoTy  cOBpeMeH-
Holl ksaccuyeckoit cxembr OIIIT Ge3
PEKYTIepaoOHHOil  06MOTKH, HIHPOKO
HCHOJIb3YEMYIO TMPAKTHYECKH BCEMU
MHUPOBBIMU  Npou3BojuTensamMu. s
mosicHeHWsT cyTH sddekrrta He OyneM
3arpoMOsK/IaTh PACCMOTPEHHE JIMITHUMK
nojpo6HoCcTsIMU. ByjieM cuurtarh, 4TO
TPAH3UCTOP U MO/l TEPEKTIOYAIOTCS
MTHOBEHHO, MpsIMble TIQJIeHUs HaIpsi-
JKEHMST HA HUX PaBHbBI HYJIO, J[POCCETH
1 KOHJeHCcaTop (UJIbTPA HeaJbHBI U
UMEeIOT 3HAYUTEJSBHYIO WHAYKTUBHOCTD
U eMKOCTb COOTBETCTBEHHO, H IIyJIbCa-
IUSIME BBIXO/{HOTO HAIPSIKEHUST MOKHO
npeneGpeub. Takke W MCTOYHUK BXOJI-
HOTO HAIpPSDKEHUs CTaOujeH U HUMeeT
HyJIeBOIl uMIesaHc.

Toxk Hamarumumpanus Tpancdop-
martopa T1 o6osnaumm Ip, a k Besu-
uynne emroctn C1 (cMm. puc. 1) mpuGa-
BUM U IAPa3nuTHbIE eMKOCTH OGMOTOK.
HauneM paccMOTpeHHe ¢ MOMEHTa Bpe-
Mmenn t0 (cM. puc. 2), Korga mpomucxo-
JIIT BBIKJIIOUEHIE CUJIOBOTO TPAH3UCTO-
pa VT1 u Tok yepe3 HEro MrHOBEHHO
crajiaer 10 HyJist, a paGo4uii TOK Tep-
BUYHOI OOMOTKM Ha4YMHAET Tlepe3apsi-
skath eMkocTb C1, uMelonryio Havyaib-
Hoe marnpsikenne En. TTockosbkry aror
TOK /IOCTaTOYHO OOJIBbINOH, OH GBICTPO
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Puc. 2. BpemeHHas gurpamma pa6otbl OMN
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nepesapsikaer emkoctb C1 g0 nHamps-
JKEHUSI, PaBHOTO HYJIIO, T.e. Ha CTOKE
VT1 HanpskeHue CTaHOBUTCSI PaBHbIM
HanpsoKeHuo nuTanus (MOMEHT BpeMe-
Hu t1) u gajee nepesapsykaer eMKOCTb
C1, dopmupys Ha Hell HampsoKeHHe
06paTHON TOJISPHOCTH.

HauanpHBIM yCIOBHEM 151 MOMEHTa
BpeMeHN t1 sBisgeTcsS TOK HaMarHUYU-
BaHug I, mporexamouuit B NEePBUYHON
(B mannom mpumepe) o6Morke W1, un
MIPOIOJKAET Tepe3apsiKaThb KOHEHCa-
top C1 10 HOJSApHOCTH, YKa3aHHOW Ha
pucynke 1 B cko6kax. [TockobpKy B COB-
PEMEHHBIX Tpeo6pa3oBaressix OOMOTKH
1 KOHJIEHCATOPBI SBJISIOTCS 3JeMEHTaMU
C MaJbIMHU IOTEPSIMH, T.€. BBICOKOI00-
POTHBIMH, HapaJIeNbHbIH Pe30HAHCHBIH
koHTyp Lp C1 pesonupyer, ¢opmupys
KOJIOKOJIOOOPA3HbI  CHHYCOUIATHHBIN
BBIGPOC Ha CTOKE CHJIOBOTO TPAH3UCTOPA
VT1 (cM. puc. 2).

[lTMTeIbHOCTD OCHOBAHWS [TaHHOTO
BbIGpOCa t,., = © (Lp C)V2, 6rarogapsa
BBICOKOH TOOPOTHOCTH PE30HAHCHOTO
KOHTYypa (a30BbIil cABUT ToKa Ip yepes
nepBuyHyo o6mMoTky W1 cocrasiser
—90°. Becp paboumii TOK cocperoTa-
yuBaeTcss B BBIXOJHOM jpoccene L1,
a B o6MoTkax TpaHcdopmaropa T1
ncyesaer. KomHeuHo, uwnrarenrb NOHU-
MaeT, 4TO TaKoe BO3MOKHO TOJBKO B
MHOTOOOMOTOYHBIX MarHUTOCBSI3aHHBIX
KaTymKaX WHAYKTUBHOocTH. Hauwmnas
C 3TOr0 MOMEHTa, B TpaHcdopmarope
T1 maymHaercss CBOOOJHBIN TMEPEXOJ-
HBIIl Tpollecc, B KOTOPOM YYacCTBYIOT
JBe, B JaHHOM ciyyae, o6MOTKm W1
n W2, HarpyskeHHble TOJIbKO Ha
emkocTb C1.

B MomeHnT t2 HampspokeHue Ha BTO-
puuHOit o6MoTke W2 CTaHOBHTCS paB-

HBIM HYJIIO U, IIBITAsCh U3MEHHTDH CBOIO
MOJISPHOCTD, TIPU TIOMOINU BBIXOJHOTO
npoccenst L1, yepe3 KOTOPbLIi TpoTeKaeT
MPaKTUYECKN MOCTOSIHHBIA TOK, 3aKpBbl-
BaerT mpsMoil amox VD1 u oTKpbIBaeT
obparnerii auox VD2. B pesyiabrare
MIPOUCXOINT KOPOTKOE 3aMbIKaHNEe 06MO-
Tok TpaHcdopmaropa T1 n oT MoMeHTa
BpeMenu t2 1o MoMeHTa BpeMmeHu t3
HampsKeHWe CTOKA TPAH3MCTOPa OCTaeT-
Cs paBHBIM HalpspkeHuto Eir.

ITOT TIPOIECC XapaKTepu3yeTrcs
MOYTH HEM3MEHHBIM TOKOM, IPOTEKAaio-
muM B o6MoTKe (06MoTKax) Tpancdop-
MaTopa, TaK KaK BBICOKas JOOPOTHOCTH
PE30HAHCHOH cucTeMbl TpaHchopMaTopa
MpeJIosaraeT 3HAYUTETbHYIO MOCTOSH-
HyI0 BpeMeHu t = L/T.

[lanee OTKpBIBaeTCS CHJIOBOH TpaH-
sucrop VT1 Ha BpeMd tu u 3areM Ipo-
1[ECCCBI ITUKJINYECKU TIOBTOPSIOTCS.

Jlerko 3aMeTHTB, YTO B MOMEHT Bpe-
MeHn t1 TOK HaMarHWYMBaHUS TpaHC-
copmaropa T1 pasen +Iu, a B MOMEHTBI
Bpemenn t2..t3 paBen —Ip. ITO HOKa-
3pIBaeT, yTo TpaHcdopmarop T1 B man-
HBIX, U/I€ATbHBIX YCJIOBUAX, TlepeMarau-
YIBAETCSI CTPOTO CHMMETPUYHO B [IBYX
KBaJIpaHTaX aHAJOTUYHO TpaHchopMa-
TOPY ABYXTAaKTHOTO Tpeo6pasoBaressi ¢
YIBOEHHBIM Pa3MaxoM WHIYKIIH.

B pesyabrare aTOoro He6OJBIIOTO
OTKPBITHS yJaeTcs Ha TIPeJnpHsATH-
4X TPYINbl KOMIIaHWH <«AJleKcanjep
DJIEKTPUK»> WCIIOJTH30BaTh TpaHcgop-
maropol OIIIl mpakTuyecku ¢ TOJHBIM
JIBOMHBIM DPa3MaxXxoM WHAYKIMH W HHU B
YeM He IPOHUTPBIBATDH ABYXTaKTHBIM Ipe-
o6pasoBaressiM Ha TOH Ke yacrore.

Hackospko Ham wu3BecTHO, 00
atoM addexre 3Hator Jlykun A.B. un
Henaxos C.M., aBTOp Oymer mpuaHa-

u MpurnaweHue K COTPyAHUYECTBY

B Ttematmyeckom Bbinycke «LLnpokononocHasa 6ecnpoBogHas

TeJeH, eCau O JaHHOM addexre emy
HamumryT Jro6ble 3anHTEepPeCOBAaHHBIE
MCCIIeJOBATEIN.

[Togpo6HO  MaTepmanbl  JTaHHOI
crarbn GBI JTOJIOKEHBI aBTOPOM Ha
kadeape 306 MAU Ha cemmHape TOJ
pykoBozactBoM [O.M. KoneBa, nocss-
IIEHHOM pe3yJbTaTaM WCCJIe0OBAHMI
pe3oHaHcHbIX cBoiictB cxembl  OIIII
C /IOTIOJTHUTEJbHBIM KOHJEHCATOPOM
u kaouoM (Tak HasbIBAEMOH cxeMme
A.T. Tlonukapuosa), B 1997 r., onyGiu-
KOBaHbI B [3, 6].
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>> lpegnaraemMm BHUMaHUIO MNOTEHLUNANIbHbIX
aBToOpoOB cJiegywoLyne TeMbl 4Jis crareu
3 K TemaTunyeckuii soinyck <MK n DSP». B 3ToM Bbinyc-
K€ Mbl NiaHMpyeM paccka3aTb O HOBbIX MUKpPOCXe-
Max, a Takke pasMecTuTb maTtepuansl 06 mcnonb3oBaHum MK
n DSP B pasnuyHbix NpUNoOXeHUsax. Hac nHTepecyloT ctatbm co
CPaBHUTEJIbHBLIM aHaNN30M CrneunanmM3npoBaHHbIX NMPOLECCOpPOB,
npeaHa3HavyeHHbIX 4519 CPaBHUTENBHO Y3kMx 06nacTei npumMmeHe-
HUS, HanpumMmep, MK ans cunoBoi anekTpoHUKN. TemaTnyeckumn
BbIMyCK «MCTOYHUKM NuTaHuA» OyaeT MOCBSILLEH Kak (YHKUMO-
HaNIbHO N KOHCTPYKTMBHO 3aKOHYEHHbIM MOAynsaM u 61okam, Tak
M NPUMEHSIEMbIM B 3TUX U3OENUsSX Mukpocxemam. Ha atoT pas
Mbl MI@aHMPYEM PaCLUMPUTL BbIMNYCK 3a cyeT nybnukaumm ctaten o
MOLLHbIX Npeobpa3oBaTensx.
3 K B Temartnyeckom Bbinycke «AMCKPEeTHble CUJI0Bble
KOMMOHEHTbI» Mbl XOTUM pacckasaTb O NoJlyNpoBOA-
HUKOBBIX KOMMOHEHTax 1 cOopKax, NPUMEHSEMbIX A1 MOCTPOEHUS
V3Oenuii CUNOBOM 3NeKTPOHNKK. DXKaeM OT Halmnx yntatenei o63op-

HO-aHannTn4yeckme ctatb CO CpaBHUTEJIbHbIM aHANIM30M CUJIOBbIX
KOMMOHEHTOB Pa3/InyHbIX KOMMaHWN.

CBSI3b» MOMUMO MaTepuanoB, PaCCKa3biBAOWNMX O PELUEHUAX U
3aKOHYEHHbIX CUCTEMAX, HaM XOTenocb Obl BUOETb CTaTbio, NOCBS-
LLLEHHYI0 pa3finyHbIM CTaHgapTaMm B 9TOM obnactm, a Takke 0630p
HOBbIX PELLEHWN, MOSIBUBLUVXCS 3a MOCNEOHNI rog,.
3 K TemaTuyeckuii BbiNyCK «AHasIOroBble KOMIMOHEH-
Tbl», HABEPHOE, HE HYXJAaeTcs B npeactasfiieHnn. Mbl
JMWb XOTUM MOAYEPKHYTb, YTO OXMAAEM HEe CTONbKO MaTepuarbl,
pacckasbiBaloLmMe 0 KOHKPETHbIX KOMIMOHEHTax TOW UM UHOW KOM-
naHuK, a, CKOpee, CPaBHUTENbHbIE CTaTbM MO PA3/INYHBLIM Fpynnam
npoaykuuu.

B Bbinycke «MlaccuBHbIE KOMMOHEHTbI» Mbl XOTMM pacckasaTb
0 pe3uncTopax, KoHAeHcaTopax, APOCCcensx, TpaHcdpopmarTopax, ycT-
poiicTBax 3alUTbl INEKTPUYECKMX LIener n Opyrux HeoOXOoAMMbIX
anemeHTax, 6e3 KOTopbIX HEBO3MOXHO HU OAHO U3OENNE 3NEKTPOH-
HOW TEXHUKW. B 3TOM YacTu XypHana Ham X0TeNocb Obl NPeaoCTaBUTb
ynTaTesno Kak MOXHO 605bLIe MHHOPMALMKN O HOBLIX KOMIMOHEHTaX U
0COBEHHOCTSAX UX MPUMEHEHNS.

JlononHuTensHO coobLlaem, YTO Bbl MOXETEe NPMobpecTn KOM-
MakT-AMCKN C 9NIEKTPOHHON KOMUEN XYPHANOB «DNIEKTPOHHbIE KOM-
noHeHTbl» 3a 2004-2005 rr. n 3a 2006 r., NO3BOHMB B OTAEN pacnpo-
CTpaHEHUs HaLLero n3patenscTea no Ten. (495) 741-7701.




HapaiLuBaembIn.
IViacLuTabupyembIi.
YHuBepcanbHbIN.

MHoro)yHKLMOHaNbHbIX KOHTPONIEP UMNYNbCHOI0 UCTOYHUKA
nutanus (DC/DC-npeobpa3oBatens) ¢ nosbiwweHHbIM Kl

MHOroMyHKUMOHANbHBIA KOHTPOMNEP UMMYNbCHOrO MCTOYHMKA nuTaHus TPS40140 npumeHsieTcs B HapalMBaeMbIX UCTOYHMKAX
cucteM coopa 1 06paboTKN AaHHbIX U TENEKOMMYHUKALWMOHHOIO 060pyA0BaHNs, 06eCcrneYnBas yyLyto Harpy304HY CNOCOOHOCTb
1 3PDEKTUBHOCTb. ITOT YHUKANbHbIN MOHMKAIOLLAA KOHTPONNEP MOXET paboTath 60 B peXXUME HE3aBUCUMbIX BbIXO[I0B, 60 B
ABYX(ha3HOM pexume C 4epefoBaHNEM BbIX0[0B. BO3MOXHO KacKaamMpoBaHWUe KOHTPOMIEPOB As NOCTPOEHUS UCTOYHUKOB 60Mb-
LLel MoLHOCTW. HanbonbLuas aeKTUBHOCTb AOCTUraeTea npu 16-chasHoM Bbixoae. [nana3oH BbIXOAHbIX TokoB 0T 10 go 320 A.

JV,,,H High Performance. Analog. Texas Instruments.
TPS40140 3a cnpaBOoYHOI NHOPMALIMEN, OLEHOYHbIMM NaTaMu 1 06pasuamu
T o6paiaintecb no agpecy www.ti.com/tps40140-ru
w8 L buon Ten.: +7 495 9810701
HapalvBaembli < aqoeeh — | HE3aBUCUMbIH
J10 16 < kounstorep vdd 2 | unu ¢ Yepeno-
Ma3bl < Buisop dasei IJ | BaHuem q]a3
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Ba)kHelwwee co&nb
UHAyCcTPUU Lndposoun
obpaboTku curHanos

Bo BTopoi pa3 B MockBe nNpoBOAWUTCA
yHUKaNbHaA KOH(pbepeHUMA Ha Becb pabo4un
[eHb, KoTopaA cobepeT BMECTe Jyyluve YMbl
nHaycTpum umndgposon 06paboTKM CUrHaNOB
4yToBbI MpeacTasuTb Bam cuCTeMHble pelueHun
KoMnaHum Tl 1 ee TEXHUYECKMX SKCMEPTOB.

BoamoxHocTh Beibopa 13 15 cekuumi,
obeanHeHHbIX B 5 rpynn:
O6paboTka BUAeo curHanose
(c ncnonb3osaHvem TexHonoruy DaVinci™)
lNMpombiwneHHoe obopyaoBaHue
(2 rpynnbi, npoaykuua C2000™ and MSP430)
ManomoLuHble paguovacToTHbIE YCTPOUCTBA
AHanoroeanA TeXHUKa

‘\ The MathWorks

Minds in Motion

Technology for Innovators

q: Compel @ EBVElektronik «=» CxaHTu

NMPUCOEAUHAUTECH
K HAM! s

He nponycTute 3Ty yHUKanbHyo N\
BO3MOXHOCTb! 3aperucTpupynrech
CeroHA Ha cante

“Tonyqute crmaky S0% w 3apervcTpupyiaTecs Ao 1 mapta 2007
Jannarure $50 emecto $100 (Gea yyeta HAC).

nv no aneKTpoOHHOM noyTe:
tidc@apnet.ru
unun no Tenedony (495) 792-3420

MockBa * 24 anpena 2007
roctuHuua Holiday Inn Sokolniki

wsiLica

Kamgan CEKUMA BRMOYAET N0 3 MOOYNA NPOOOEEHTENEHOCTED 75 um 90 umueyT CONBMEAHME BRICTYNNEHWA N0 CEMUMAM MOMET
MIWEHATHEA. CHHXPPOHHIIA MEpEBO BRCTYINeHWR. Criuaka 50% ADNRETCA SBCOMOTHOR i HE MOKET BbiTh HIMEHEHA APYTMMIA CRUIKAAMM
Kpacs pHElR Oawmep w obo DaVinci and C2000 ABNAOTCA 3APErMCTPUPOBAHMEMN TOPMOBLIMK MADKAMK KOMNEHWA
Texas Instruments Inc
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