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AteKcaHEp Pocros ( r, 3e,eHorpalJ), B.lcr.-t" :,a;jjj!a9 i i,ti|neL!K)

moropamx (.racrl t)

B oroi crarbe noapooHo onucbtqa
ef ca 3neKfpoqH 6M Moayllb ( 3 M )
Ha annaparHon nnar'apMe EVO-ll,
,cnonh3yeMui B cft4parbHstx Maau
Hax(CM) INDESU/AR|STON c 3'Oa3
HaM u np hBoaH btM u MorcpaM r.

o6ulro aBene rf,
MHor e coBpeMeHHbre Moaen14

CM OrpMbr Indesit Company uMelor
B cBoeM cocraBe 3-Oa3Hbi nPLlsoa
Hoi4 Morop u coorBercrByroqun 3M

Ane ynpaBneHrlq 3rxM FnoM. 3ror
npor3Boaxrenb BbrnycKaer Bce.o

aBaruna 3t\,4 ane 3-Oa3Hbrx nP'.1soa
Hbrx MoropoB oa|,lH Ha aFnapar-
Hoii nnaroopMe EVO-ll, aapyrot -
Na tsoBoi nnaroopMe ABCADIA. Co-
orBercrBeHHo, Kaxahrt rxn ,Meer
HecKonbxo pa3HoBuAHocrei, cBc-
3aHHbx c pa3n4eteMfi  KaK B anna-
parHoi KoMnneKraqtlu CIV lHanP -
Mep, s 3aBxcr,lMocrh or Hanxeuc
cyuKr/, aarqnKa npoBoaxMocfu
x ap.), raK |,l nporpaMMHofo o6ecne-
eeHhr (fO), Koropoe xpaHxrca B MLl-
xpocxeMe sHeproHesa8ucrMoii na-
Mer" (3Cnn3Y) B cocraBe Moayne.

B 3roi crarbe MH noapo6tso ocra-
HoBuMca Ha Moayne EVO-llanc 3-

Oa3Hbrx MoropoB. BHeurHxir Br44 oA-
Hoi 13 pa3HoBr4aHocret sroro Mo-

aync u cxeMa coeal4HeH4h noKa3aHbl

B []l 
" 

l2l noapo6Ho PaccMarpuBa-
nrcb aBa rrna 3M, orHocautxeca K
nnaroopMe EVO ll u npeaHa3HaeeH-
H6re Ane pa6orbr c Konnenopts6rM
npuBoaHbrM MoropoM. Ecnf cpaBH,l-
Barb 3ru MoAynx c3M lrrte 3 Oa3Hbrx

I
I
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Snerrponxbte Mo4yn]r EVti'lI crlrparbHblx Maurrfr 6{
ARISTOil/INDESIT c 3-+a3Hblur npnBonHbtull

aFudBp4rwi, I
F!4c aarcEoM Po L!!!!

MoropoB ocN.sioe nt ornr!re cBq'
3aHoronEKo c v3foM ynpaBneNLrq Mo'
ropoM 3 cnics,B3eiroM Moayne pe'
an,€oBaHo yfpaEneNre MoropoM c
noMou160 cf .F:LibHo.o npoqeccopa.
npxMeHetsfe 3'Oa3Ho.o MoroPa no-
3BonLfio cBq3frb urvNr u 06!iee 3Hep-
ronorpe6netsre Cfvr Fo 3HaexrenbFo
ycnoxH/no cxeMy 3ll

(' crfl.a,l6Hbtx
npoqeacoPax

YnpaBneNre 3'6airqtrM nPxBoA-
HbrM MoropoM B pa..MarpusaeMoM
3M o6ecnechEaer.c oraenEN6rM cY-
rHa'rbHbrM npou€..opoN'. U,SpoBoi4
curHanbHb, np.ueccop (LiCn) (aHrn.
Digital Srqnal Processor: DSP) - 3ro
cneurlanu3rpoBaHNbri npoqeccoP,
npeAHa3FaqeNHbri:i !'jrt u,lOPoBot
()6pa6orx crrNaioB (o6beFro B Pe-
ar69oM Macurra6e BpeMeHLl).

B sroM 3l/ ucnonb3y'orcc aBa rn-
na npoqeccopoB orHoctu]uxcc K 01-
aenbHoi pa3tsoBu-qHocru cxrHanh-
Hbx npoueccopoB -  DSP Motor
Contro ceMericrBa TMS320C2000
n pou3BoAcrBa Texas Insirume.ts
(Tl) 3ro 16 pa3peats6re DSP
TMS320LF(LC)2401A B KoPnYce
QFP-32 Lrnu TMS320LF(LC)2402A B

Eure 7 ner Ha3aA B PaNlKaxcorPYA-
Hueecrsa KoMnaHxti Merlon
Elettrodomestic u ll 6brro oraenbHoe
3aeBneFre no noBoay ,icnon 630Ba-
Huc B cocraBe 3M cufHarBNbu npo-
qeccopos nuHenKn TlVS320C24x:

( .  .  peanL13you1L4€ nptrHqxn$ qv_

OpoBon o6pa6orKL4 cLlfHanoB u

cnoc06Fbr ooecneeurb paq4oHanb
HOe ynpaBneHxe 9neKrpoaBurare_
neM, cHrxa|l]ulee yposeHb uyMa x
ynyera|oqee pa6ocylo 3OOenrs-
tsocrb cr panbHbrx MaurLlH AR S
TON. l.4cnorb3yr DSP c HM3KtlM
oNepronorpe6, leNueM OraPMbr Tl ,
npou3BoaLirenb o60pyaoBaHrfl att
crxp(h koMnaH,iq Mer oni
E ettrodomesiici Ha!ana ycraHoBKv
B cBo, pa3pa6orKu 6onee 3OOeK
ruBHhrx rpexOa3H6rx AB L.r rareneil
nepeMeHHoro roKa c ynpaBneHLleM
no FOC-npLlHqxny (Field Oriented
Contro -  perynupoBaHre c oPueH

B paccMarpuBaeMbx 3N,4 MnKPo
cxeMa DSP ynpaBneer nPuBoaHbrM
MoropoM !epe3 cneq,lanL43uposaH
Hbre apanBepb (16388 fn, .  82106)
x BbrxoANbre KacKaa6Lfa IGBT-rpaH
314cropax B nonyMocrosoM BKnN3rre
HuLa (STGP10N60KD, IRGBC30F
,1ap ) .  06utee ynpaBneHue DSP Y
nprBoaHb M MoropoM, Kax u oc'
TanbH6rMx 3neMeHraMu B cocraBe
3[,4, o6ecnequBaer ocfoBHon MhK
poKoHrponnep I  MK) MtrKPoKorlr_
ponnep ynpaBnqer DSP no nocne

aoBarenbHoLl urrtse cepe3 onrpoH
Hbre pa3Be3b Ba|oque uen/

Tax Kak MhKpocxeMbl
T1VS320LF(LC)2401A/o24 nxralor
cr Hanp'xeHtleM 3,3 B, B l,croqHLl
Ke nrraHiat 3M npeaycMorpeH co
orEercreylo|1lxi KaHan.

OcHoBHbre xapaKrePucrxK|,1 MUK-
pocxeM DSq npuMeHteM6re s 3lv4
EVO-l l ,  npnBeaeHB B raonuqe 1.

Ta6nuqa 1 . OcHosEbre xapaxrePuc xl4 DSP, npvMeHeeMsrx a 3M Evo_ll
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'M3M EVO l lAne ynpaBneHur 3
Qa3HHM' npyBoaH6iMrl MoropaMl,
rMeer B csoeM cocraBe cneayoqxe
ocHoBHbre 3neMe3r6r u y3rbr:
a M KpoKoFrponnep

HD6433692887l\IY co BcrpoeHHb M
n3Y, crar.l,recKuM O3y yH"sep
canbH6rMl, nopraM'4 BBoAa-B6rBo
4a, ranMepaMf,  AUn ,1Ap B efo
3Hep.oHe3aB4CxMy|o naMcrb yxe
3anucaH Haean6Nbrr 3arpF!xK x
apyrac rlHoopMaqr.ei

a MuKpocxeMa 3Cnn3Yrhna
24C64 B Hei xpaHurcq ocHoBHoe
nO 3N4 (KoFourypaqL4r, cran4crL4-
Ka u ap.) npeaHa3HaLreH Hoe Ant
xoHKperHon MoaenLl clv. rlo3roMy
np, ycraHosKe 3[/ B CM Heo6xo-
ar4Mo, ero6br coaepxLlMoe npo
LxrrBKu 3Cnn3y coorBercrBoEano

a xMnynbcHbrn xcrosHLik nrraHut
(xn), OopM14pyrou.rL,li nocrocHFbre
HanpqxeHnq 3,3,  5 t2 B. 1.4f l  Bd-
nonHeH Ha ocHoee Ll.l14M Kotsrpon-
,repa runa Tfry264l

a 7-KaHanbHri Knloe rhna
ULN2003A. OH ucnonb3yerca ane
ycuneHrr crrHanoB c s6rBoaoB
MK Are ynpaBneHur pa3nueHbrMr
sneMeHraMx3M o6MorKaMrl
pene, cBeroauoAaMrl onrpoHoe x

a 3neKrpoHH6re pene. B 3aBxc Mo-
cfu or Moa/o,Kaur1y 3M xx Ha-
3Ha!eHre 4 KOnr!ecTao MoxeT

6brb pa3!6rM 3rx 3neMeHrb
KorlMyrrpyirr cLlnoBbie qenx
3M nrtatsre TOHa, noMnb .
BeHrhnqropa cyurKr.  (onqf e),
a raKxe nrraBqe BbrxoaHbx Kac
KaaoB yFpaEneHxe 3 Oa3HbrM
npuBoa!o[J MoropoMi

t  cuM crcpb orn la|olrrecr no
cBoe[1y nleatsa3f aLreNr|o Hanpu
Mep MouioLi c'lr.rLlcrop BTBt6
,cnonb3yerc! ane (oMM).raqrx
nLlraHrF T3H cylr( ,  ManoMorl
Hbre cuMrcrcpb ACSl08-5s u
wACgTAe ynpaB,leirr KnanaHaMx
3anL4aa BorE cyulkf r ycrpot
crBoM 6noxrpoBK, nioKa (YErt) i

a y3en ynpaEietsrr npfBoAHbrM Mo
ropoM sKrolaer B ce6q DSP
TMS320LF( LCt240l  A/02A apai
sepu I Mo!1tsble Bbrxo4Hbte Kac(a
abr,  BdnonHetsBb e Na GBT-rpaH

a y3en AarcnKa npoBoAxMocrh s6l
flonHets Ha octsoBe rNre.panbHofo
raiMepa NE555 B 3aBrc, iMocru
or cocroFtsqe aarerKa rai iMep
OopMxpyer chf Har nepeMetsHoii
!acror6r, koropbtL Aanee nocry
naer Ha MuKpoKoHrpornep.
KaK orMecarocb Bbrue, 3N4 EVO tl

anq 3-Oa3Hbrx MoropoB Bo MHoroM
cxoxh Mexay co6oi oHu pa3nrea
|orca nrus Ha6opoM pene, Maro
MoulHbx cuM cropoBj a raKxe Hanr-
!xeM He(oropbrx 3reMeHroB /
BHeLrHkx coearFrrenen 3M (cxeM6l
aareLlKa npoBoar,lMocrx j 3neMeHroB
yfpaBneHuc cyLrKon r ap ). lro xe

EHTOEAg TEXHl4KA 
'

Kacaerca MxKpoxoFrponnepa j
3Cnn3Y, acrotHl,ka nrlraHur ro ux
KoMnoHoBKa x oyHKUuoHanEtsoe Ha
3HaeeHrle Bo Bcex pa3HoBuaHocrqx
3M uMe|]]r MrHxMarbHbre pa3nueLlt

PaccMorprM cocraB h pa6ory oc-
Ho8H6x y3noB 3t \4 no npxHqrn/arb

Onrcar|re oGHoBHbrx yorroB
tM EYO-ll Xrrr 3-Qarroro
npxBoaHoao oroPa

np,lHqqnranbHaq 3neKrpu!eckac
cxeMa oatsoi /3 pa3HoBuatsocren 3r/l
EVO | (c cyuKon u AarlhKoM npoBo
ArMoci )Anq 3 Oa3Horo npnBoaNo
fo Moropa npfBe^eHa Ha pfc 2

npu|i,eea9te- Ha ntare 3M yKa
3aHa na3h4uaHHae MapKrpoBKa He
Bce x 3re Kr poH H Lt x KoM n oB eH ro B
B cBrcu c arrM Ha npuHuhnranhHoi
3teKfpuqecKoii cxeMe Moayts no
3r4' aH H bte o68H aqeH ue o c ran 6
HHx KoMnoHeHfoB Bu6paBbr npou3

q.r[{]r ftr,i*.ildts 1!!rt i+{4!-: r!
r .croqHh( nuraHLre (Lln)3M Qop

M"pyer HanpexeHUe 5 B (2 (atsana),
12, 15 113. 3 B, xoropbre acnon$y
brcq ane n4raHxq 3neMeHroB u y3
noB 3M.

OcHoBon fin eBreerca KnoeeBon
n peo6pa3oBaren6 Tt\t/26,1 ce Men
crBa Tinyswitch I OrpMbrPow-.r
Integlatiofs c r Hrerp,lpoBaN H 6 M
MoulHbrM nones6rM rpaF3hcropoM.

B oc€peaHon xH!.e nonyncpHot c€pr, .PEMOHT" aaHa pa3sepHvrae rac.rofrau/q tr vcrporrBo coBp€-
MeHHEx 6drc6b'x xonoaff bHiko
!r ' rp4e; c-r4Por copFN.E B-.o e!vo'Nc w c poo_

B ftrre np,Boa,rcq MeroAna 3 xidareHraM,Fl34arF6ooa HanoxMeoe
6tn qoa6rood,,  va 

'  
/po-.  q

KoHrypaj of hchBarcrcq xapakrepHse^eoek j5 xonorff bhhkoB n cnoco66 
^yc@aHeHf 

q
nosceMpac.MrrpmaeMsMMoa ,6io( creMd a Ba npfMeperoioaxnbHr€

"Side by's d€.SAMSUNG rp,se
cMoroeH npfHuhr erd oa6oro.

B np,nox€H,qx npf B€aeHa cnpaBoqHaq 
"H(ropMauM 

no ldrueH
cxeM5 xonoains,xoB CTl4NOn onoauibHlKoo I Apyraq non€HaF rHoopMaryq

rtu,.roB no peMofy u o6cnyarBaH,d 6sroBon rexMK", a rrue Me jfra
rqet uM€oqrOa3oBbe 3ra{,q u Heo6xoArMse nparrc€cK"e 3HaHnq B 3roiji o6nacru.

3aca ooopMnrerca oaH"M 13 Asyx i,noco6oB
1 nornxreor(pbr(Vh, n"crMo noaapecy l23OOt,MocKRa a/eB2
- Odoovr '  r"  

-d

np, oQooMreMx s€* norHocrbrc yKax"re aapec, araqe4,aMhntrb. nMe r oFecrso nonrlareni
bHoreieooH n anpe.3nerpoHHoi no$b c noiHdM nepec;€M I onucaH,€M

TeteQoH (499)2aA 44 1a, A1499)795 73 26.
xLtM nnrcxaM aeicBurerbhd aa s 1 12 2011
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Tabruqa 2- Ha3Ha,{eHue BhrEoAoB MuKpocxeMbr TNY264

6JoKxpoB.eHor!
(oHAascaropa Mq oaecn€eeHu
crao"n!3aroDa Hanpex€Hfi (s.3 B)

2,378
3rr abBolh coeAfH€rd. o6q"
yrpa6n€H,q B.ocraBe Mf {pocx

BHnonHceilBe OyHKuhf Broa pa3peueH,F I KoHrponi

c.ox BHyrpeHHero c"noBoro Mon rpamrcroDa c aroro

. EbITOBAq TEXH]4KA

Bce rlMnynbcHbre npeo6pa3oBarenr,
Bxoarure B 3ro ceMetcrBo, xMeor B
cBoeM cocraBe lron rpaH3xcrop
(VDs = 700 B), .etseparop, BbrcoKo'
BonbrHbli LrMnynbcHbrir croqFrk ro-
Ka, cxeMEi orpaHuqeH.lq roKa h reM-
neparypHon 3aurhrH. rluraHxe Ant
3anycxa , aarbBenuen pa6orbr y3-
noB B cocraBe MuKpocxeMb nocryna-
er tsa 8618.5 Sror nproop coaepxrlr
cxeMU aBroMarxeecKoro nepe3anyc-
Ka npeo6pa3oBarene u KoHrponr Bbl
xoa|oro NanpqxeNur rn. cxeMa aB-
roMarr!ecKoro nepe3anycKa o.pa
Nf'rLlBaer Bbrxoafyn MoulNoc16 n B
pa3nLl! Hblx aBapLl L4 Hbrx crlryaq, FX
npy KoporKoM 3aMbrKaHLln Ha Bbrxoae

n npl4 oopbrBe qen/ ooparHo'i cBe
311, npr{ feperpeBe Kopnyca MhKpo-
cxeMbr x r a. Pa6oqar tacrora npe-
o6pa3oBarerr cocraBrrer 132 ktq.
na3Ha!eH14e E6rBoaoB MhKpocxeMbl
TN\264 noKa3aHo B ra6rxqe 2.

PaccMorpraM oco6eHHocrx npaN-
qrn14an6Hoi cxeMU n, noKa3aHHoi

B cocraB 14n BxoArr:
- cereBou oaHononynepqoaHbri

BbrnpeMrrenb Ll  or lnbrp (Dl5 c60) l
- 3aururHbrn saprlcrop 1RV1)i
- MhKpocxeMa np€o6pa3oBarenq

(u2) i
xMnynbcHbr, rpaHcoopMarop

(T1) i
BbrxoaHbre B6rnpcMr,lrenLl L1

OLrnbrpbr (D16, C65, 13. C6 -  oc-
HoBHorrl kaHan 5 B C64 D17 - Ka-
Ha, l2 Bi  C74, D18 KaHan 3,3 Bl
D20, C66 Ka|an 15 Bi  D24, C63
aononHrrenbHdn KaNan 5 B (or H6ro
nuraercr cra6unx3arop U5))i

- yc4nfrenb ooparHoii cBca, (Q23).
B n o6ecne!rBaerca.pynnoBae

cra6hnh3aurlr BbrxoaHb x Hanprxe
HLlt (3a L4cxro'reHLleM xatsanoB .iqe
rlcnonb3yrorca cra0Llnx3aiopu Na
npexeHrle). c,1rHa, 06parHon cBca,

cHrlMaercr c aHoaa axoaa Dl6 , ee
pe3 D19 focrynaer Ha rpaH3rcrop
Q23, a 3areM,repe3AuoA D23 Ha
BbrB.4 U2 (BXoA xoHrpone BbrxoaHo-

In OopMupyer cneAyourye cra-
6xnr3rposaHHb e HanprxeFre:

- 3,3 B, c noMou.rbro cra6Llnh3aro-
Pa Ha 3neMeHrax Q16, Ul7.  t lcnonb-
3yercr Anr nuraHuc DSPi

- 5 B, c noMoul6ro rtsrerpanbHofo
craoun|,13aropa U5 (8105). l.lcnonb-
3yerct anq nuraHrc xHre.panbHoro
ranMepa U4 (NE555) B qen, aareuKa

OcHoBlroiZ KaHan 5 B rcnonb3yer
ct  Ane n,1raH!4e MK Ul,  Mx(pocxe
MH 3Cnn3Y Ug r.1 Hekorop6x Apyrux
qenei, KaHan l5 B rlcnonb3yercc e
y3re ynpaBneHLlq nprBoaHoro Moro-
pa/xnq nuraHue MrKpocxeM u7j u9
Ul2 a KaHai 12 B -Anr nrraHuc
Bcex pene|4 onrpoFoB.

AHanorLl,rFbrn no nocrpoeHxo n
3M EVO-l l6bn paccMorpeH B [3] .

&F$A('Itt|vlOCr14
KaK yxe orMecanocb, B 3aBuc14Mo-

crr,l or cocrocHur aar!nKa npoBoar4-

MOCr4 reHeparop, BbrnonHeHHb 14 Ha
ocHose rHrerpanbHoro raiMepa u4
(NE555), OopMupyer Mnynbcbr c
43MeHceMOi qacroroi Koropbre 're-
p€ onrpoH U16 (SFH615)nocryna-
|or Ha BHB. 38 MK Ul Anc AanbHeil'

Y3e& fnFFrr*|lrls
:l-SarHr,!fli rip*rrloSs}'r1'!

B cocraBe y3na ynpa8neHxe 3-
Qa3FbrM fphBoaHbrM MoropoM 4Me-
|orca cneay|l)utLre ocHosHb e KoMno-

qxOPoBot cuf HanbHbri:i npoqec-
cop U2 (TM3320LF(LC)2401A/02A)i

caerBepeHHb 4 onepauxoHHbru
yc4nuren6 u9 (MC33274)i

- ceerBepeHHbrir aHaroroBbrt
(oMnaparop u7 (L[,4339)i

- rpx (no KonrlecrBy KaHanoB)
lpanBepa conpcxeHxc DSP c Bbr-
xoaHbrM4 KacKaaaM, u10 lJ l2
(16388 | lna iR2l06) i

- rpy 5b xoaHbrx nonyMocroBbtx
KacKaaa (no KonreecrBy KaHanoB)
Ha IGBT-rpaH3rcropax. O6uryro r.1H-
OopMaur|o o IGBT-rpaH3ucropax
MoxHo HanrL.r, tsanprMep, B [4].

O6uree ynpaBneHlae FnoM o6ec
neqrlBaer MK U1 (pL1c. 2). O6MeH
yHQopMaqxei:l MexAy Ul u DSP U3
oOecneshBaerca no 3-npoBoAHoi
nocneaosaTerbHorl LxyHe j ran6BaHx
eecKu pa$e3aHHoiic noMoulbo on
rpoHo8 Ul3-U15. Ha3Hacetsue oc
ran6Hbrx xoMnoHeFros noapo6Ho

Cer!
*3AltlACII{ It

N ON H Hh AC C O PTU M E H f A AN 4 ACT EItr
U AKCECCYAPOB K 66tro9a'' ratqu(e -
seayurrx Mxpo€bN npor3BoakroJleli

npoAorxe H re B c neaynqeM
HoMepe

#i
3TN-M

ifr"8,flTil ffiTH".

E GE 
N"7"Per.Hrac6pBhc.r6is20 1



AteKcaHAp Pocros (r. 3eteHorpaa), Bacutui @eaopaB(r. tune\K)

laexrponnbre Mofiyrlr EVO-ll cr]rparbHbrx MaurrH
ARISTOil/INDESIT c 3-Qaenumr nprBo4Hbrur

M,ca{qoM Po. [!:!

noropa rx (.lacru 2)

E

9
e

6&

tl---' 
-

I

"Ft+r

=:.-  
" ' )iffir

; F--D<-
rFD+ l

FI

.&

trl
l . l -

z

-"- . -" ,

BxrIaxre!
B aepBoi qacrM oroi crarLla

("PeMoHr&Ceprac, l&7, 2011 r, c.44)Ha
prc. 1 BMecro Moayre EVO-llAne 3'Oasaoro
npuBoaHoro Molopa noxa3aH Moayrb ans
KonnekropHoro Moropa. gHeuHl,i srrA Mo-
aynq EVO-llc 3-Oa3HbrM MoropoM npxBeaeH
Ha pucyHKe. npxHocxM x3BxHeHht 3a Aony-
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a EbITOBA9 TExHl,lKA

KaK \r<e orMeearocb sbrLre, 3Tor
run 3M,lMeer Mtsoro pa3FoBr,laHoc-
ret, B HeKoropbrx u3 Hr,lx Moryr npu
MeHerbcq pasH6Le rrlnbr DSP x apaii-
aepoB BbrxoaBbrx KacKaaoB. K coxa-
neHxlo, yasropoB Her B Hanrcuu
npqHqMn4anbHoi sneKrpueecKo,
CXEM6 AM C DSP TXNA
TMS320LF(LC)2402A. B xoae cPaB-
HeHhe x afanv3a ocHoBHbrx qenet
npoqeccopoB TN,i3320u2402/240I,
a rade ,lccneaoBaHuc rononotun
neearHon nnarbr c 2402-MrxnoM DSP
BbrccH nocb coorBercrBue KroleBbx
B6rBoAoB o6oxx runos DSP 11065
noHerb Ha3HalreHue BbrsoaoB DSP
TMS320LF(LC)2402A ( He noKa3aH Ha
puc.2) npxMeHurenbHo K 3M, HYxHo
no aHanoruu onpeaenurb, KaKxe cu
rHanb| rcnorb3yrorct B roi untl xHoi
Eepcuu DSP HanPrMeP, chrHan6l
PwMl 6 ucnonb3yrorca Anq ynpaBne-
H14e BbrxoaHbrM14 apaL4BepaMui crrHa-
nbrADC|N0l-02 - Ane KoHrponq ro-
KOB qEPe3 Bb XOAHbE KACKAAH,

XINT2 - BXoa o4fHana .axoreHepa-
ropa, a PDPINTA BxoAcurHarane-
perpFKr4 BbrxoaHbx KacKaaoB , ap.
HauMeHosaHrg 3Tr,1x crrHanoB ectu v B
Bepclru DSP TMS320LF(LC) 24O2A
cM. puc.3. AHanorheHo nocrynaor L4
c sepcueMu 3M, B Koropbrx vcnonb

a BbrB.1 (2) Ul1 -  BbiB. 10 (29) U3i
a BbrB. l  (2)  Ul2 -  BHE. 28 127) U3i

KoHrponb nrraHxc, nocryna|o-
qero Ha BrxoaHbre KacKaab (KoHr-
ponE cpa6arbrBaHvc pene K4 cM.
puc. 2). C,1ftran nocrynaer no qenu:
<+> SbLBOAAL'OAHOTO MOCTA D6

c46 -  8103 F105, 8119, Rl20
BHB. 14 U3i

-  OopM14poBaHre crrHana KoM_
Myrau u nrraH/r Ha BbxoaH6Le Ka-
cKaAb (ynpaBneH e Pene K4). Cu-
rHan nocrynaer nc LleFu: BH3.4
U3 Ql5 o6MorKa pene K4.
Ecrb u!repecHaq oco0eHHocrb Pa_
6(116 pene K4 - napannenbNo ero
KoHraKrHoii rpynne BKnoeeH f osr.lc
rop (Ha cxeMe pL4c.2 u Ha nnare oH
noeeMy-ro o003Hacets KaK repMuc
rop c orpLlLlarenbHHM reMneparyp
Hb M Ko3ooL4queHroM - NTCl 0).
np|,1 noaa!e fura|ue KoHracHaq
rpylrna K4 pa3oMKHyra, no3roMy c
uenb|1) npeaoxpaNerut or npo6o,
aL^oaoB Mocra D6 roK 3apcaa KoH-
aeHcaropa c46 orpaHilcuBaerct
fo3xcropoM. B paooeeM pexrMe

anr nMraHtrq BbrxoaHbrx KacKaaos
y3na ynpaBneHre npuBoaHhrM Moro'
poM no3ucrop r,lcxrocaerca 13
sron qenLl oH ury|rrpyerca KoH
raKrHoi rpynnoi pene K4.

I
[/uKpocxeMa DSP U3 o6ecneeu_

nprleM aaHHbrx or lvK no qent:

EHB. 46 U1 BUB.6, 11 U6
Ul5 -  Q14 8brB. 2 U3i

-  npreM BBeuHero curHana Ha-
lanbHoio c6poca BS or NIK no qenx:

BbB.44 Ul -  BbrB. 5,  l2 Uo
U14 Bbrs.  I  lJ3;

nepeaaLryaatsHbx B MK no qenu:

BbrB.3 U3 -  Q7 U13-BbrB 45Ul i
npreM cuf Hanos raxofeHeparo-

pa nphBoaHoro Moropa ao qenu:

KoHr I ,2 coeArHrrenq Jg BEB.
12, l3 (BXoaH)x 14 (Bbrxoa)onepa-
qroHHofo ychn rene u9 8613. I l
(Bxoa) x 13 (Bbxoa) (oMnaparopa

U7 - BbtB.22 tl3l

- npueM, o6pa6orKy c'.4ftrana ne
perpy3K, (npeEb uetsxe aonycT|4Mo
ro roKa) or BbrxoaHEx KacKaaoB Ha
IGBT-rpaH3,lcropax tuap,1i:tFrbri cr_
rHan oopMr4pyercq B roM crycae,
ecn4 rpou3ouna neperpy3Ka aaxe B
oaHoM BbxoaHoM KacKaIe. cxrHan
nocrynaer no qensM (B cKobKax yKa-
3aHbl 3reMeBrb Ant ocran6NbrxaByx
xaHa,loB cooft ercrEeHHo): roqKa co-
eautseH, '  018 L4 R190 (010, 8183i
Q3, Fl76) -  BbrB. 8 (4,  6)  U7 Bbr8.
14 (2, I ) U7 (B 3roii ro,rKe Bce KaHa
nH o6beALrHeorcq)-  BbrB.32 U3.
npx norBneHuu 3ro.o cuftana DSP
6noKupyer OopMupoBaHue c rHa
noB ynpaBneHrc Ha sbxoAHbre Kac-
xanH h nepeaaer s MK U] L4HOop-
Maqr1lo o neperpy3Ke. B cBolo oqe_
peAb, MK uNxqrlr4PYer OoPMuPoBa_

- KoHrponb roKoB, nporexa0qhx
!epe3 BhrxoaFbre xacKa46. orh rprl
oraen6Hbre qenx o6parHoi cBq3L,l
o6ecne!43alor xoMneHcaq|4lo u3Me-
HeFrr Bbrxoarlbrx cu.Hanos no Kax-
aoMy KaHany. cu.Hanb! KoHrpone

OopM14pyorcq no cneayour'4M qe_
neM (B cxo6Kax y(asaHb 3neMeHr6l
arq ocran6HbrxaByx KatsanoB coor-
BercrEeHHo):  B1S0 (F183, Rl76) -
R131 (8143, 8144) Bd3. 10 (3,5)
Ug B618.I  (1,7)U9 -  shrB. 17(15,
16)U3;

OopM14poBaHMe nap ynpaBns|o
urqx curHanoB (no Ka)(AoMy 143 3 Ka_
HanoB), nocrynaou1r,1x Ha apaxBep6l
BhrxoaHbx KacKaAoB u10 u12. cu-
rtsanbroopM4pyrorca no qenrM (6e3
cKo6ox ane nLrHrlf LlN, a B cKo6-
Kax HIN):
a BbrB.1 (2)U10 BbrB. 12(11)U3i
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i l
3yrorca apansepu 182106. Ha prc. 4
foxa3aHd o6o3HaleHxe s6 Boaos u
cxeMb| Bkn10eeHqr ApanBepoB 16388
x t82106.

16388

B 
" 

cxed6r rMEceHrr Ap.tBopor L63aa n 1R2106

np,Me.{aH|,e. Ha phc. 4 noKa3a-
Ho, qro BbtxoaH /tpauBepaB coear-
He HH c M OsFET-rparcucropaMh.
Ha caMoM aete yKa3a4Hae apaiBe-
pH npeaBa3HaeeHa Me pa6of KaK
c MOSFET- , raK, c IcBT-rparchc-

DSP rMeer raKroBbri feHeparop,
!acrora Koroporo cra6unfi 3upoBaHa
sHeuHi4M KsapqeBsrM pe3oHaropoM
Y2 (7,37 Mrq).

Bepcrr DSP c 6yKBaMu LF MoxHo
npof paMMrpoBar6 c noMoulbro
BHeuHero nporpaMMaropa.
Anq 3roro Ha 3M Aaxe npeaycMor-
PeHbr coeArHMren, J20 (o6MeH AaH-
HbrMu) h J17 (HanprxeHre npo.paM-
MypoBaHxe). hMe|orcn aaHHbre o
roM, ero "cfleqManricraM> yaarocb
Hanaaurb rupaxxposaHye (npour,1-
rbx'  Bepcui  DSPAne 3M EVO-l l .

nuraHne BbxoAH bx KackaAoB y3na
o6ecneerBaerca c noMoulbro Ar4oA-
Horo Mocra D6 u Oxnbrpa Ha KoH'
AeHcaropax C46, C8. HacaMoM Aene
nepeq4cneHHbre 3neMeHrbr coBMecI
HO C ApOCCeneM L2 raxxe BbrnonHt
lor pons nacc4BHoro Koppemopa Ko
soouqueHra Mou.lHocru. flo4po6Hee
Ha 3ryreMy MoxHo FHarb B [5].

F,|efierarLr ynF&BBcnM]n
|lllcnOrtHtltgttttl6tttlt
g<rpoicrBa|tr1| CM

KpoMe y3na ynpaBneHMc 3-Oa3-
HbrM np BoaHbrM MoropoM Ha 3M
pacnonoxeHs cneay|oul|4e sneMeN-
rbr ynpaBneHrlq cnonHurenbHbrM|,1

a ManoMou.rHbre c MhcropbrynpaB-
neHue KranaHaMx 3anhBa Eoabl
(Q1 1'O13, ynpaBnqorcq c BbrB.
36, 40, 39 MK U1 coorBercrBeH
Ho), KnanaHoM cyrirKu (Q5, ynpaB
neerca c Bbrs.41 U1),  yEn (O1,
ynpaBncerca c BHB. 42 U1)i

a pete T3H K2 ynpaBncerca c 86rB.
54 u] lep€ Knoe B cocraBe
c6opx, U6 ULN2003 (sbrB. I  u 16).
Pene K2 B oaHoM nonoxeHLav KoM-
M),.rrpyer nxraHue Ha T3H Harpe
Ba Boiqu! a Bo BropoM nrlraHrie
Ha T3H cyrirKxi

a cuMucrop Q8 x pene K] TSH cyur'
xr. crM rcrop yn paBneerca c BbrB.
20 Ul eepe3 (noq B cocraBe c6op'

a

K,i  ULN2003 (BbrB.2 
' /  

15),  a pe-
ne c Bbrs 19 ul 'repe3 kno! B
cocraBe c6opKu U6 (BbrB 3 r  14).
KoHraKrHaF rpyrna pere noAKn|o'
ceHa K rrHru npeccocrara (nyc
ro,  (EMPm cM. KoHr 4coeAh-
Hurene J3. CuMxcrop noaaer n
raHre Ha sropon BbrBoaT3H cylrl
Kr TaxxM o6pa3oM T3H cyuK,
nuraercr no ilenM: KoHr I coear
HxrenF Jl  (LA, cerb) KoHr I ,  2
coearNrrenr J4 (yEII) pene K2
{nepeKnolaer n'/rats4e T3H cyu-
K,r L1T3H tsarpeBa BoA6i)* T3H
cyuKr lrotsr 1j 2 coeauHMrenq
J2) c/NrLrcrop Q8 - KoHr 2 co-
ea!r|1rere J1 (NA, cerb). tlapan-
ne,rbf o c'4M/cropy Q8 eKr|oceHa
ay6rhpykrurae qenb! cocrorura,
u3 KotsrakroB pene Kl , nutsrt
npeccocrara (nycro! (EMPTY)
, "O6urxn" (S0) (coorBercrBetsHo,
KoHr 4 4 2 coeAr]vaeta J2),
pene K3 BeHrvnrropa cyuKr. vn-
paBreerca c 3b3. 25 Ul !epe3
BbrB. 13 4 c6opK,1U6l
pene foMnbr K7 yFpaBneercr c
BbrB. 2l  MK U1 cePe3 Kn|os B co
craBe c6opK, U6 (BbrB. 7,  10) He
o6xoAuMo orMer,lrb, ero noMna
raKxe Moxer Bsoqar6cr B cny
.rae 3aMbrKaf e Mex,qy co6oi n'
Hxi npeccocrara <nePenuB,

(OVF)x (O6ulr/i1" (S0) (coorBer-
crBeHHc" r(oHr 1 u 2 coeauHxrene
J2) Boaa B 6aKe CM aocrrrra
ypoBtse nepen4Ba.

,*r:P,+.:€ittbt lt (}i3fp ar!.,",t ['
t!r?!!c49n?g a,|'lat€ t{{:fl a

Ha n,lary 3M nocrynaor cneaya-
uI/e curHanbr KoHrponei
t c aar!|4 Ka reM neparypbr Boa6r B

6aKe CM (noaK,loeeH K (oHr I1,
12 coeaxHrrene Jg)nocrynaer Ha
BbrB 59 MK U1 (puc. 2) i

a c AarlL4Ka reMneparyPU cy rkr.l
(noAMolets ( Kotsr 7,8 coeALlHrr'
rene Jl6)focryfaer fa 6brB.6l  U1;

O c koHraKrHon fpynn$ npeccocra'
ra "nycro, (EMPTY) (KoHr 4 co
earHr4renq J3) 'repe3 pe3rcropE
F266'R279, 3aururN6rn cra6rnnr-
pots D4 14 rpaF3r,crop O2l nocry-
naer Ha BbrB. 24 U1i

a c KoHra(tsoi rpynnb nPeccocra-
ra.3anonHeNre'  (FULL) ((oHr.  3
coeaD|frenq J3) lrepe3 pe3,4cro
pbr R236-R251, 3alrrrH6 n cra6u-
nurpoH D2 u rpaH3xcrop Q20 no-
crynaer Ha tsbB. 23 Ul.  3ra KoH-
rakrHar fpynfia npeccocrara
aff roreHa f ocneaoBarerbHo B
qenb nrlraHuF T3H. 3ro caenaHo
Ane roro, ero6sr 3a6no(upoBarb
ouu6(]!Hoe BKnloeeHre T3l-1, ecnx

tR2106

a
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B 6aKe CM orcyrcrByer Boaa.
AaHHae qenb raxxe xoHrponupyer
ucnpaBHocrb T3l l i

a c KoHraxrHoi .pynnH npeccocra
ra "nepenonHeHue, (OVF) (KoHr l
coeauHurenr J3) cepe3 pe3qcro-
pH 8252-R265, 3aulL4rHbrn cra6x-
n"rpoH D3 u rpaH3L4crop O19 no-

crynaer Ha BbrB. 22 U1 3ra KoH
raxrHae rpynna, He3aBrcxMo or
cocroeHue pene K7 Moxer Hefo
cpeacrBeHtso BKnlo!ar6 noMny anc
cHuxetsufl ypoBHc Boau B 6aKeao
6e3onac|oro ypoBHe. 3ra xe
Lrenh KoHrponrpyer pa6orocno-
cooHocrb noMnbr - oHa vHvur,1L4-

Pyer OoPMuPoeaHue oux6xx F11,
ecrur Bo3HiKnu npo6neM$ B qeny
nuTaHre cnuBHoro Facocai

a c KoHranBoi rpynnH 3aKp6rrqe
aBepqH no(a {KoHr r coeah|4re-
ne J4),repe3AnoA D7 4 pe3ucrrB-
Hbri Aenurenb 821-R28 nocrynael
Ha BbrB. 13 Ul i

Ta6nnqa 3. Ha3HaqeHre Bbrsoaos MK HD6433692487NY

p6qcrop 470 OM c ufHo' +58

AdxoaynpaoneHhe cyMhcropoM Ql l

33 Bxoa cr.Hdia c llaF,ka npoBoarMoc

Buxoa ynpa6neB# cxMxcr.poM O13
xnanaHa 3aiuBa ropecen 6oad

Buxon ynpa8retsrr cnMucropoM Ol2
knanaHa 3MrBa BoaH npeFaprrensHoi

Eh'rq ynpaBneH,e .nwcrcpoM O5

Bh'xoa ynpa6neHxe c'M,oropoM O1 y5n

pe3rcrop r0KoMcrlHor+5 B

Bbxo! c'rHana HacanbHo.o c6Doca FS,
nocrynaer Ha BHB. I MtrKpocxeMd DSP
U3cep$ BEB 5 12 c6opM u6 , onpor

45 BXOA FIXD C"HfuIAAAHH6X C DSP U3

BbHo!TXD clrHanaaaHH6r ia DsP
U3eepe BHB 6 l l  cbopKf U6 b,

NC

Bxoauenf crHxpo!,3au,, (so rq) or

Coea!{eHco6qnM
nPoBoAoM !cPe3 Pex.rop l0 KoM

BroakoHrponF.f M"cropa Ol v6n

86xoavnDaDncdq p€neT3Ha K2
CurHan no.rynaerrep6 trDc B cocraBe

CrrHan TESI ceporcio,o paileMaJT

CoeauH€Hco6qrM

coearHeH cep€ p.3,ciop 4.7 KOM 
';

CoeafHeH c o6lrhM

He,cno,fyerca. CoearHeH co6uf M

Bxoa uen! (oHrDonq ypoBHq

t2

.o€AtrHeHH c 3dB. 57 MKU]

3xon HaqanbHo.o c6poca

.oealHeH.o6!uM

r , l  1 l

Esxoa coelhHeH c BsrsoaoM K.Hrpoie
cle,Lyq.(wc) M,KpocreM! 3cnn3y u6

tuloa ynpaBn€Hue pene Kl TSH cyu(,

86xoa ynpa3n€iuq.f Mxcr.poM 
']3 

T3H
cyrx, c,rHa, nocrynaercepd ! oe 3
cocmB€ c6opkx u6 (3s3 2r 1s)

CrrHan nocryna.r !ep* Kn0c B co-aB-"

ypoBHq rn€pe"onHeH,ei npeccocrara

npeccocrara (KoHr 3 coeauH'reii J3)

Bxoa (oHrpone vposHi "nycro,
.pec.ocr6r3 (KoHr 4 co€a"Hhrene J3)

Bbrxoa y"pasneN"e pen€ K3

c.earHets c 0hno, sDA 3M (BHB s

Coeaire 
' .u,H.t iSCL3M 

(EhB 6
3cff3y UB rrFr 2.emrcroio

2A
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riiI
a c raxoreHeparopa np BoAHoro

MOrOpa nocrynaer no qenu: KoHr
I ,2 coearHxrene Jg BbrB. 12,
l3 (BxoaH) r  14 (Bbrxoa) onepau,-
oHHo.o ycunxrenc u9 BbrB. I l
(Bxoa) u l3 (B6rxoa) KoMnaparopa
U7 Ha B6tB. 22 \)3.

O c cyMrcropa Ol YEI CrrHan fo
crynaerc KoNr. 3 coeAuHurenc J4,
3areM Lrepe3 pe3rcropH 8230
8237 rpaH3hcrop Q24 Ha 8618.
53 U1.
KpoMe rofo, B cocraBe 3M uMe-

|orca aBe qenh, cLlfHanb xoropbrx
vcnon*yer MK 3ro uenb crhxpo-
Hu3aqu, oT nuTaoqeL{ ceTy r1 KoHr-
ponr ypoBHr HanpexeH0q B ceru.
Uenb OopMxpyer u3 nepeMeHHoro
cereBo.o HanpsxeHre uMnynbcbi qa-
croroi 50 Tq, Koropbre focrynakrr
!ep$ pe3ucropH 889 R92 u rpaH-
3r. lcrop O22 Ha BHB. 51 U1. B cocraB
qenrl KoHrpone ypoBNe HanpqxeHL{t
cerLl sxoaer 3neMeHrH: D8j R81
R84, R42. Crr|an c Hee nocrynaer
Ha BbB.62 Ul.

nfir|xt'6r{or}a*mn lhl
B 3M npL4MeHrerca MK rMna

HD6433692887|\{/ OrpMbr RENESAS.
3ra MuKpocxeMa BXoaLir B ceMeii-
crBo npoqeccopoB H8/300H L, Bbr-
nonHeHa B Kopnyce QFP-64A.

MK o6ecne! uBaer yn paBne H re
sceMx koMnoHeHraMLl L, y3naMrl B

B e.o cocraB BxoAqr cneAyoulLae
ocHoBtshre SneMetsrE:
O 8-6urHoe npoqeccopHoe eapoi
O O3Y o6LeMoM 512 6xr l
a MacoeHoe n3Yo6r,eMoM 16 K6rlr
a Asa raKroB6x reHeparopal
4 29 yHuaepcan6H6rx noproB BEoAa

a 10-oLlrHbrn AUni
a nocneAoBarenbHbre /HrepOei:1c6r

l':Cl,1 SC .
Ane o6ecne'reHhe pa6orocnoco6-

Nocl.l M14KpoKoFrponnepa K NeMy
noaKn|oceHbr 3neMeHr$ cxeMb Ha-
canbHoio c6poca RESET (c OopMr.l'
posarerq tsa rpaH3ucrope 06 Ha
BbrB.7 U1),  BNeuHrn KBapqeB6rn pe
3oHarop4,91 lv l tu (86rB. lO, l l  Ul)
u xcroeHuK onopHoro HanpqxeHqe
Ha MrKpocxeMe u20 (ycraHaBn4Ba-
erca ofquoHanbHo) (BbrB.56 Ul ) .

O6o3Ha,reHre 1,1 Ha3HaeeHue BH-
BoAoB MK H D64336928 87NY n pxBe-

CneAyer orMerrrb, qro B 3aBucu
MOC or Bepcuu no, BhrBoab| MK
MO.)T uMer6 pa3nrcHoe Ha3Naee-
Hue. HanpuMep, s HeKoropbx 3M
MorlT orclTcrBosarE qenrl cyruKL,
L.rnn aaref Ka nposoarMocrLl, coor-
BETCTBEHtsO Bb BOAb MK! CBS3AH
Hbre c arrML, LlenqMrj Mo.yr 6b[b
nporpaMMfo orKn|oeeHb .

OrAaBar AaHb annaparHon npe
eMcrBeFHocr OM Ha nnaroopMe
EVO , MHor e BbrBoab| [,4K U1 BBI
nonHrkrrrakhe xe oyHKqf4,  Kax u
MK B 3M. npeAHa3Ha!eHHbrn Ant
Pa6or6 c KorneKropHbM npLrBoA-
H6'M MoropoM (cM. t1 l ) .

MHo.re cneqranrcrb|racro 3a,qa-
€r Bonpocs no noBoay 3aMefbru
nporpaMMrposaNrc aaHHbrx
MK. npo.paMMNoe o6ecneeeH,le
n3Y B cocraBe MK oAHokparHo 3a-
nL,rcbrBaercF 3 3aBoacKrx ycnoBrrx r,1
no3roMy 3 aanbHerueM MetsFrbct
He Moxer B nocneaHee BpeMe tsa
ropfoBbrx / frepNer-nnoulaaKax no
qBr.n cb npeMoxeH{r o npoaaxe
.npourrrbrx,  MK. MoxHo c 6on6uoi l
yBepeHtsocrbrlr cKa3arbj qro 3ru
npu6opBr tse HoBble, oHrl cKopee
BCe.o 6Enh B6 naeHbrc nnar-AoHo-
poB. lro xe Kacaercfl <npolrLrrbx,
MrKPocxeM DSP (co BcrpoeHHon
F ash naMrr6Kr) ro 6brn'4 3aO'1Kc/-
poBaHo Hec{on6Ko cnyeaeB, Koraa
cnequanrcraM yaaBanocb BbtLlrLl Ha
3ran rupaxrpoBaHur srrx MxKpo-

MK !epe3 nocneAo8aren6HBrii riH
repOei'c l:C o6MeHuBaercr AatsHb
ML.1 c MrKpocxeMoii 3cnn3y 24c64
o6r,eMoM 64 KOxr. Otsa ucnon63yer
ca lJrr rpaBefrr ynpasrroqen

nporpaMMd Ha KoHKperN6ri rxn
CM OaKrLllecKu B Hen coaepxrr-
cc f porpaMMtsaq KoHo".ypaqxq.
B n3Y B cocraBe npoueccopa co-
aepxurcc Fa!anbHbrt 3arpy3!r.,rK Ll
He(orop6re apytue cn!xe6Hbre npo-

3M fMeor coeArHrirerr, Ha Koro-
pb e 3b BeaeH6 cr4.Harbt nocneaoBa
renbho.o 

"Hrepoeilca 
l,c. coea/

.rrrenb J7 rcnon*yercc B KaLrecrBe
cepB,.c3o.oj K HeMy noaKna!alor
allaffocrucecKrx Knlo! (a eepe3 He-
.o MoxHo noaKn0crrb,  nK, noayn-
paBneHr{eM koroporo Moxtso recru-
poBarb cM L, "npourLBarb,
3Cnf,3y)

K coeALrHrrenK) Jl I noAknolaer-
cr nnara ynpaBneHL,lr 11 L4HArKauL1Ll.
Ha puc. 2 noKa3aHbr Bce coeA H re-
nr 3M (rnu 3ape3epBupoBaHHbre
Mecra Anr Huxl. QaKrreecKil qacrb
n3 h/x He ucnonFyercci  tsanpuMepi
3ro Kacaerca coeaqHurenei J4, J6,
J l7 J20 J23. KpoMe roro,  Ha 3M
LrMeoTcq N e3aaexcrBo BaH H6 e ne
peMbrLrKr l  J l8,  J l9,  J2l ,  J22, J25.
Takxe orcyrcrByror Mr(pocxeMU,
o6o3HaeeHHbre KaK U20 /  U2l .
B pa3Hbx MoArouKauLlex 3M raxxe
Mo.l,.r orq,.rcrBoBarb xoMnoHeFrbr,
cBcaaHts6re c aar!xKoM npoBoaL4Mo
cr, , cyr!Kot (cM. onL4caHxe Bbrure).

KoAbr [apKxpoBKh
SMD-KounoHeflroB
B COCtaBe trextpoI|Hoio

oflynt
B raonrqe 4 nprBeaeHo coorBer-

crBL..e Koaos MapKupoBKf HeKoro-
pbx SMD-KoMnoNeHToB B cocTaBe
3M rax runaM.

Ta6nrqa 4. Koabr MapKxpoB(x u ocHoBHbre xapaKreprcrr(n
notynpoBoAHrKoBHx SMD-KoMnoHeHroB a cocraBe 3M
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B ra6n. 5 nprBeAeNbrocHoBNbre
xapaKrepxcrrlKrl HeKoropbrx nony-
NPOBOAHXKOBbIX KOMNOIEHTOB B DIP-

XapaKrep||bre
ercnpaaxoarx moaytr h

rlx yatlta$eflne
npexAe qeM npxH/Marb peueHxe

no peMoHry nnaru 3M cneayer
y6eaL4rbcfl , cro 3o3Hr,1K[,li AeOeKr
He Bb 3BaH Ne4CnpasHocrho apyrux
3neMeHroB cM: aarrhKoB, MoropoB,
KnanaHoB , apyrLlx y3noB. aoBonb8o
!acro NercfipaBHocfu c|\4 Bo3HbKa-
or no rprqLlHe nnoxxx KoHraKroB B
coeauHr.lrenex KaK caMofo 3[,4 raK
r efo BHeuHxx 3neMeHToB, a TaKXe
B cnyqae nonaaaHxe Ha Nero Bnaru
(neNbr). Onpe,xenrar6 pa6orocno
c(]6Focrb sneMeHroB CM MoxHo
pa3HbrM14 cnoco6aMu: xx oraenbNoil
fpoBepKou (HanpxMep, Ha Knanas
3arxBa BoabrfanpeMyn noaa0r ce-
reBoe NanpqxeHve 220 B),  a raKx€
c noNroulbroaL4afHoc 4Ll€cKoro Knlo-
!a unu xHA KauLleri KoaoB ourLl6o(
tsa nepeaHer,l flaHenu MaLr.rL4Hb. vH14-
BepcanbHbx peqenroB peMoHra 3M
EVO-Il He cyurecrByer B Oonb
urLrHcTBe cBoeM cnequarrcrE nona
raorcr Ha co6crBe|HUi on6r,  6a
3oBbre 3HaHrc,  oc|oBaNH6e Ha no
HLrMaHuu pa6orb olaen6Hbrx y3noB
y qefeii B cocraBe KoHKperHoro
3reKrpoHNoro Moayne, a raKxe cep-
BrcHs e npunoxeHhe, npeaocrasnr-
eMBre npoL43BoavreneM cll (Koabl
ouh6oK - cM. 16l x recroBbre pe-

PaccMorprM xapaKrepLrbre ae-
OeKrbr 3M cnoco6br rx ycrpaHe-

CM He BKtpcaerca
B nepByK) oeepeab fpoBepe|or

pa6orocnoco6Nocrb f l t l  (cM. nprH-
uhnLrarbryro cxeMy Ha prlc 2)

Ecnr oH HeLrcfpaBeH. onpcaenq-
|or np,1q,1Hy (Hafl puMep, BcreacrBue
roBbrL!eHHo.o HanprxeNrr 3 certr.
nonaaaHrc Bnatu Na nnary 3M hnh
Kopor(o.o 3aMUKaHxq 3 Ha.py3Ke).
3ro Neo6xoaLMo caenarb Ane roro,
qro66 nocne peMoHra l4ll no8rop|o
He Bbruen 143 crpoq. llp Boar,rb Me-
roauKy peMoHra 14n He rlMe€r cMbrc-
na s cnnyefo npocrorb.

Ecn,1 n rlcnpaBeH Heo6xoErrMo
npoBephrb paoorocf oco0Hocrb yn-

Ta6nrqa 5. OcHoBHhre xapa|crepxcruKla nonynpoBoAHnKosbrx
DIP-KoMnoHeHroB a cocrase 3M

paBncloulux 3neMeHroB naHenx yn-

PaBne|xn (r ly)r  0M KNonKy
BMOeeHTF cN,4, pa6orocnoco6Hocrb
MK (xorq 66 Ha paoorocnocobHocrb
kBapqeBoro reHeparopa |1 cxeM6l
HaLranbHoro c6poca), npoKoHrponL4-
poBarb FanrqL4e o6MeHa xHOopMa-
u ei Fa nocneAoBarenbHoi urLlHe
MeXAy MK U] ,1 naM9TbO U8.
npLr orc),.rcrBhu o6MeHa uHOopMa-
qxeft MexAy nY,r 3l\,4 oreKrpoHxKa
natsenu caMa rHrr.lL4'1pyer xHAilKa
qrK) ouu6K, F12 (3M BAaHtsoM cny
eae tse ycacrsyer B oopMxposaHxu
our 6Kr). npoure Bcero s noao6tsoi:1
c4TyaqM MeroaoM 3aMeHH nnar
onpeAen116 KaKori y3en Bbruen u3
crpor (3M,ni  nY).

BaxfbrM ycro8heM 3anycKa MK
eRneerca Hanx!ue chfHana cereeoi
crHXpoFr3auL4r Ha Bbr8.  5 l  u l  (cM.

TaKxe orMer!,iM, lro orKa3d 3ne(-
rpoHHoro Moaynr Moryr 0brb sb-
3BaHH HeKoHraKraML4 3 nepexoafbrx
Merannu3 poBaf Hbrx orBepcrrex
ero nnarb for,icK noao6Hbrx ae-
OeKroB eacro obrBaer 3arpyAH re-
neH 4 rpe6yer MHoro BpeMeHx, He
KoHraKr u nepexoa|6rx orBepcrrcx
nnarb (<,fi'rcroHax,) 3ro (axnnre-
coBa nera> sroro rrna 3M.

CM He BbnotHter pasttsHHe
nporpaMMbr, R Hexoropbtx cryea-
ex xa6 oaapfca qtlaBapurue,

Ae<he t.rbt, Bo3MoxHH Bapn aHrbt,
xor4a oTo6paxaroTcc Koqbt outr-
6oK, Ho csqsaqHbte c HrMr gte-
Medrbt npt npoBepKe oxa3htBakDr-

MeroAoM Bx3yaxEsoro ocMorpa
nnarbr3M nposepr lor  ee !a Ban,
!re HeKofraKros, 06.opeBurx 3ne-
MeHroBj oKr.cnoE I  noaroparfu fa
coearHrTenrx {ruaTbr. a Takxe cne-
ao8 nonaaaH,lr Bcabr

noAo6H6re AeOekrbr raKxe Moryr
SurE B6rsBaHbr BcneAcrBLre B03frLiK-
NOBeHhe O!rL60K B caMoii

3Cnnsy- sry MuKpooGMy HyxHo
nepe3anxcarb 4r4 3aMeHxr6. B Ma-
repnane, npfBeaeHHoM B [6] ,  onu-
caHbr cr4ryau11r.1 j (oraa Heo6xoarMa
noBropHar (npouruBKa, rnrl 3aMeHa
MLrKpocxeMbl SCflll3v

npt pa6ore CM nponcxoaer or-

3M, rax, BHeruHrx eneMelrroB
noApo6Ho onxcb Barb Bce noAo6'

H6e KoMnoHetsrbr,  ux qenx He uMe-
er cMbrcna - aocrarocHo o6pafurb
ca K np4B€l4eHtsoMy BUue onrca
HXO. BAXHO NOMtsXT6 OAHO HA

npi/Mepj cuMucropb (Knana|oB 3a
nusa Bo4b, YEI u AP.)6e3 nPu!r ts61
Bbrxoaqr rc crpor peaKo. nogroMy B
n|oOoM noAoOHoM cnyeae Heo6xoAr-
Mo onpeaenrrb nprlqLlHy Bbxoaa 43
crpoe y3na hnL4 KoMnoHeHra, a yxe
3areM 3aMeHLlrb ynpaBneoulue (cx-
Mr.lcropsr, pene) h rcnonHxrenbH6re

{noMna, KnanaH 3a"3a
Boab 14 ap.) lacro B noaootsbx cny-
Lraex npuxoa,rrcr MeHqrb ynpaBnelo-
que r1 14cnonFxrenbHbre 3neMeHrb

Heo6xoAtrMo orMerurb, .rro ecnr
nocne yKa3aHH6rx saMeH aeoeKr co-
xpaHqercai HyxHo npoBepxrb KoM-
noHeHrbr B coorsercrByou.l14x ynpaB-
nq|ou1fix qenrx lacro B noao6H6rx
cnyqaqx aocraro! Ho 3aMePrr6 Kn|o
qeByo c6opKy U1N2003. Ho ecnu yx
Bbruren x3 crpoq coorBercrsyoq'.f i
nopr Mr.lKpoKoHrponnepa - Heo6xo-
axMa 3aMeHa 3rorl MLlKpocxeMbl
(HanprMep, c "AoFropcKoro' 3M)
r1n, Bce.o Mo/xyns qen,rxoM.

OrAen6Ho xo!ercr ocraFoBr.rrbca
tsa Bo3MOxHbx HeucnpaBHocrrx y3-
na ynpaBres/F 3-Oa3HE M nprBoa
N8M MoropoM. eror Fer rMeer ro
pa3ao 6onee cnoxByro opraHr3a
r11,1|o no cpaBNeHh|o c rpaaxqqoHHoii
crlcreMot ynpaaneHre KonneKrop
HbrM npuBoaf brM MoropoM.
npx Bo3HxKlroBeHLl|,1 pa3nreHbrx He

A,oAHL' M.cT KBUIOO5
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I
ucnpasHocret, cscsaHHblx c 3 oa3,
H6rM nphBoaHbtM MoropoM (Morop
He Bpaqaerca, BpaLraerca pHsKa-
Mr! qepecayp Hu3Kae/sbicoKae cKo,
pocrb BpalleHur npeKpautaercq
BpauleHue cnycrr HeKoropoe BpeMc
x ap.) HeooxoaxMo B nepByo oqe-
peab npoBeprl16, oopMr,lpyorca nfi
xoab oux6oK, cBcaaHHsre c Moro-
poM: FOl r F02.

Our6Ka F0l OopMupyerca
Ecne4crB e neperpy3Kr4 5c/noBbtx
KacKa4ax (npu npeBH!reHrx aoflyc-
rrMoro nopora roKaj nporeKa|oulero
cepe3 IGBT-rpaH3rcropbr ). ABapxi -
H6rx cr l rHan nocrynaer Ha Bb B.32
DSP u3 rl Aanee yxe s MK (cM. onLi-
caHue Bbrue). npherB 3roi oul/6Kr1
Moxer 6b|r6 HecKonbKo, OaN|4 MOr]"r
6hr6 cBe3aHH c HeucnpaBHocrcM|a B
y3ne ynpaBneH,le nprso,qHbtM Moro-
poM Ha 3M (B crnoBbx qenrx),
a apyrue - caeoexraM, nprBoaHo-
ro Moropa (KoporKLle 3aM6rKaHhe s

L Ecnu npu BbtnorHeHuh peMaHr-
Hux pa6or Ha 3M 6btnu BbtsslleHbt
He u cnpas Hu e lG BT- rparc kcra pbt
(oAuH un, HecKotsKo), ny'lue Bcero
3aMeHufb Bce 6 fparc4cropos B
rpex KaHatax, TaKxe xetafetbHo,
ecth HoBhte rpaH3hcropa 6yata ,3

2, npu ttofbx HercnpaBHocrsx,
cBe3aHHbrx c suxo/JadMu KacKaaaMu
H a I G BT-rpa$ u cropax, o6rcaret b-
Bo npoBepqof uerocfBocrb usMe-
phfetbHbtx pe3ucfopoB R176, R1a3,
R190.

HecKonbKo cnoxHee c orurl6koi
F02. 3ra ourr6Ka OopMxpyerca He
ronbKo r43-3a npooneM B qenu raxo-
reHeparopa, Ho npu HeKoropbtx He-

Prc. 5,SaMUrcHreaopoxexnoa

ucnpasHocrqx B cunoBbtx {peaKo,
Ho 6brBaer) u c|4rHarbH6rx (laure
Bcero) qenex npusoaHo.o Moropa.
TaKxe eacro noAo6Hbte cnyqaLi 6b -
Baor 8613BaHbr our6KaMu no.

qpKrn npLrMep nprq, lHE our6KL1
F02 - BcneAcrBae HeucnpaBHocr,j
B qenLl raxofeHeparopa Ha 3[4113-3a
nonaaatsrq Bfafx Ha nnary Moaynr.
Oco6er1tsocr6 3roro MoAynr Bnara
Moxer 3areeb nlr4 KpynHora6apur-
ts6ri 3neKrponi4l4'recKxil (oHAeHca
rop C46 (330 MKO ! 400 B) L, reM
caMHM 3aMbrKarorca pacnoroxeH
Hhre peaoM nrHurl (( oaHoi npxno
xeHo BbrcoKoe Hanp9xeBr4e a aro-
pac aro Hr3KoBorbrHae nuHrq 3
qen4 raxoreHeparopa). Ha pxc. 5
Bl,lABO ero noa KoHAeFcaropoM
BLIAHb CneAbt o6ropaHri npoBoahr-
KOB. nOCreACTBre 3TOfO 3aMUKaHUg
Mory"r 66rb caMbrMu nnaqesH! Ml,

BoccranoBreHxe nO MoxHo Bb-
nonHxr6 n poL! L,l BKori coaepxuMofo
MxxpocxeMbr SCnrl3y Ug (nporpaM,
MaropoM) xn c noMoulbo nK cne-
q{anbHon n porpaM Motr Wt\,4 Doctor

FbITOBA' TEXI{T,IKA 
'

(cBr3b nK c Cll o6ecne,{lsaerca qe-
pes cepBrcHbrt Kr|oc)

t4 H QopM auu e Ate c n eLluan u croB,
, Hf e p ecyauJuxca n po6te M aM u
no cM

B naMqrx MK KpoMe HaeanbHoro
3arpy3LrrrKa xpaHercr u 6a30Bbre
f porpaMMtshre ycraHosx4 npxBoaHo-
fo Morop3L. a B crarLlcTl,leecxor:i 3oHe
3Cnn3Y LlMeercfl o6nacr6, .Ae 3a-
nfi caH6 KoppeKrupy|oLrlre 3Ha!eHue
AnF xorKperHoro rxna Moropa

np, paaore CM Hapyuraerca to-
.uKa BHnorHeHte npofpaMM.
n po Eepxa BH eu! H rx Ko M n oHe B -
toB ?M He BurEtta HetcnpaB-

B noAo6HoM cny,rae caqe Bcefo
6brBaer Heo6xoAxMo nepe3afl ucarb
MLlKpocxeMy 3Cnn3y rnx 3aMeHrrb
ee Ha aHanorreByro, c <pa6ocei,,
npouuBKoi.  B Kacecrse npuMepa
MoxHo npuBecru olllrloKy F03 oFa
!aclo oopMfpyercc Ll3,3a npo6neM
c nO, a He no npMexHe B uen Aar
qxKa reMneparypsr.
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