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MWKPOKOHTPONNEPbBl N MUKPOMPOLLECCOPDI

[EHEPATOPbDI 3ATTYCKA
N CUHXPOHU3AUNW MTEPUDEPNW

PABUKUPAH LLETTU (RAVIKIRAN SHETTY), utxeHep no npunoxenusm, Microchip Technology

B smoti cmamvbe paccmampuearomcs HeKomopble npusioxeHus, hyHKUUOHU-
poeaHue Komopuix ynpowaemca 671a200aps UCNOb308AHUIO nepugpepuiiHo20

2eHepamopa 3anyckarowux umnysibcoes.

CoBpeMmeHHble BCTpaviBaeMble CUCTEMbI
Ype3BblYaNHO CNOXHbI. B Kaxkgon ns Hnx
NPUMEHAETCA OANH MUKPOKOHTpONINeEp,
KOTOPbIN BbINOMHAET MHOXKECTBO Pa3HbiX
byHKUMIA. DTUM NprnoXeHNam TpebyeTca
BbICOKUIA ypOBEHb 6€30MacHOCTM 1 ONTU-
ManbHOe BPeMA UCMONHEHUA C OTKIIMKOM
B peanbHOM BpeMeHU HapAgy C MTHOBEH-
HOW CMHXPOHM3aLmnen pasHbiX GYyHKLNIA.
Bcem BbicOKOOpPraHn3oBaHHbIM MNPUIO-
XEHUAM, HaUMHaA C CUCTEM yrnpaB/eHunA
NpPUBOAOM CO BCTPOEHHbIM 61OKOM Kop-
pekuun KosdduumeHTa mowHocTr (KKM)
1 3aKaHuYMBaa CCTEMaMm No ynpasieHNto
OCBeLleHNEM, TPeOYIOTCA B T. Y. KOMMYTa-
LIMOHHbIe MoaynU.

MNpunoxeHus, rae npoueccopbl ynpas-
NIAT NOCNEe[0BaTENIbHOCTLIO BbINOIHEHUA
onepauuin n CUHXpPOHU3aLuen, nmetoT
cobCcTBeHHble 3afepPXKU, paccunTaTth
KOTOpble He Bceraa npeAcTaBnAaeTcA BO3-
MOXHbIM. [pn TakoMm noaxoae oTHUMa-
eTcA yacTb pecypcos UM, uto yxyawaer
3G PeKTUBHOCTb MCMONb30BaHMA NPO-
Leccopa, He MO3BONAA €ro pasrpysunThb,
4TO6bI ONTUMK3NPOBATL MPOU3BOANTESNb-
HOCTb NpunoxeHusa. leHepaTop 3anycka
1 cMHXpoHu3auun nepudepun (Peripheral
Trigger Generator, PTG), He3aBucnman
oT aapa nepudepua (Core Independent
Peripheral, CIP), KoTopbiM/ OCHalieHbl
16-pa3pagHble uNGpPOBbLIE CUTHASb-
Hble KOHTponnepbl dsPIC33 KomnaHum
Microchip, o6ecneunBatoT TOUHbIN Bpe-
MEHHOW PeXnM 1 NocsiefoBaTeNlbHOCTb
BbINONHEHUA QYHKLUMIA B CIIOXKHbIX MPUo-
XeHusax, pasrpyxas LiM.

Mbl noapo6HO PacCMOTPUM HECKOSbKO
NPUMepPOB TOro, Kak reHepaTop 3anycka
N CUHXPOHM3aL M1 NO3BONAET YyNPOCTUTb
nocnefoBaTenbHOCTb BbIMONHEHUA QYHK-
Lnin nepudepuinHbiX yCTPoncTs B Npuno-
MKEHMAX C XKECTKMM BPEMEHHbIM PEXMMOM,
K KOTOpPbIM, HanpUmMep, OTHOCATCA ynpas-
nexne npmnsogom c KKM, KoHTponb Hag
WHTEHCUBHOCTbIO OCBELLEHUNA UK TeHe-
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paums curHana ¢ NOCTOSHHOW YacTOTOMN.
Kpome Toro, 3ToT reHepaTop paboTaeT Kak
WNCTOYHWK CUHXPOHM3aLUN, He3aBUCUMbIN
OT Afpa, YTO NO3BONAET AAPY NepenTn
B PEXMM CHa WA BbIMONTHATb ApYrue Ba)-
Hble 3ajaun.

Kak cnepgyet u3 Ha3BaHua PTG, aToT
nporpammumpyemblii nofib3oBatenem
KOHTpONep reHepmpyeT 3anyck CNox-
HblX MOCnefoOBaTeNbHOCTEN BXOLHbIX
CUTHaNoB, KOOPAMHUPYA PaboTy Apyrux
BCTPOEHHbIX MepudpepuinHbIX yCTPONCTB.
MocKkonbKy B NPUNOXKEHNAX, B KOTOPbIX
NPUMEeHAETCA 3TOT reHepaTop, 3aAeNCTBO-
BaHbl ALIM, 6510KK BbIXOAHOIFO CpaBHeHUs
(OQ), WMPOTHO-MMNYNIbCHOW MOAYNALUN
(LUMM), Taimepbl 1 KOHTPORNEPbI NpepbI-
BaHWI, HeobxoAMmo obecneunTb ynpasne-
HUe CNOXKHbIMW NOCNefOoBaTENbHOCTAMM
3anyckoB 1 OTKNNKoOB. PTG-reHepaTop
He TONbKO YMeHbluaeT 3aBUCUMOCTb
CUCTEMbI OT AfPA, HO 1 B OAVHOYKY CefuT
3a B3aMOAencTBMeM Moayneil, No3Bonaa
YMEHbLWUTb CIOKHOCTb MPOrPamMMHOro
obecneyeHnsa 1 noaLepKaTb MOAYNbHbIN
NPUHLMN OpraHn3aLmm CUCTEMBI.

MNepndepua PTG nogaepxnsaet 8-6uT
KOMaHZbl, NojaBaemble B PerncTpbl ove-
peau 3Toro KoHTponnepa. Kaxzabii 8-6ut
CTyneH4YaTbll KOMaHAHbIN CUTHAN COCTO-
UT 13 4-6UT KoAa 1 4-61T nonsa onuui. OTn
KOMaHAbl onpefensatT nocnefgoBaTenb-
HOCTb COObITUI AJ1A reHEPALUN BBIXOAHbIX
NyCKOBbIX CUFHANOB AN1A nepudepumnHbIX
ycTponcTB. CTyneHyaTble KOMaHAHble CUT-
HaJlbl TaK»Ke UCNONb3yTCA ANA reHepaummn
3anpocoB AAPY Ha NpepbiBaHue.

KOSOOULUMEHT MOLWHOCTU

N YNPABJIEHUE NPUBOAOM

B npunnoxeHnsax co BCTPOeHHbIM 6/10-
koM KKM u ¢ ynpaBneHnem npnsogom
oAuH-eanHCTBeHHbIN DSC-KoHTponnep
ynpaBnAaeT CUHXPOHHbIM ABUTaTeNnem
Ha MOCTOAHHbLIX MarHNTax ¢ NOMOLbIO
CXeMbl BEKTOPHOTO yrnpaBneHnsa C OpueH-

Tayuent no nonio (Field Oriented Control,
FOC), a Takxe KKM-npeobpasoBartens.
3ToMy MpusoXeHuto TpebyloTca Tpu
LWNM-kaHana gna ynpasneHusa pabo-
TOW ABUraTensa v ogUH AONONHUTENb-
Hbin LUWM-KaHan gna ocyuwecTeBneHumsa
KKM. MepuridepuitHbin 610K BHIXOAHOTO
CpaBHEHUA NPUMEHAETCA ANA Hapalu-
BaHMA ncnonbsyemoro ymcna WNM-
KaHasioB, KOTOPOe MOXeT npesbiwaTth
[laXe Yncsio BbICOKOCKOPOCTHbIX LUM-
KaHasloB, MMEIOLNXCA B yCTPONCTBeE.

Bnokn LUAM v BbIxOgHOTO CpaBHeHUA
MOTyT reHepupoBaTb HeObXoANMble CUT-
Hanbl 4N1A ynpaBneHna NpuBOAOM U OCY-
wecteneHna KKM. OgHako B NpunoXxeHnn
¢ KKM Bpemsa BbINONHEHNA KOMaHA nmeeT
OuYeHb 60sblIOE 3HAaYeHNE ANA peLlleHus
pa3HbIX 3afjay 1 He JOMXKHO NpeBbiWwaTh
ONTUManbHON BeNNYUHbBI. K uncny stumx
3aflay OTHOCATCA CUHXPOHM3aLUMA ynpas-
nieHna npusoaom n 6noka WMM/KKM,
3anyck AL ana npeobpasoBaHnA U KOM-
MyTauma KaHanos AL npu ynpasneHun
NPYBOAOM, @ TaK>Ke CUrHanamu obpaTHom
cBasn KKM.

CooTBeTCcTBUE 3TUM TpeboBa-
HMAM obecneynBaeTcAa C NOMOLWbIO
PTG-koHTponnepa, KOTOPbIA CUHXPO-
HN3MpPYyeT BbICOKOCKOPOCTHbIE CUTHabl
UMM un BbIXOAHOTO CpaBHEHNA, a TaKXe
reHepupyeT curHanbl 3anycka nepude-
puiHbix ALM no ¢poHTam BbICOKOCKO-
pocTHbIx LUMM-curHanos. Kpome toro, PTG
KOHTpONMpyeT 3aBepLieHne npeobpaszo-
BaHuA ¢ nomoubto ALM v reHeprpyeT npe-
pbiBaHMA B COOTBETCTBUY C aNrOPUTMOM
FOC 1 ynpasnaowmm Kogom uudposoro
KKM. NockonbKy neprdepuitHblie ycTpoi-
cTBa paboTtatot 6e3 yuactua UM, Harpys-
Ka Ha AAPO YMeHblUaeTCA, CoKpallaeTca
SHepronoTpebneHne BCEro NPUNOXKeHNA,
N pecypcbl npoLeccopa ocsoboxgatoTca
LNA BbINOSIHEHNA 6onee BaXHbIX GYHKLUIA.
KommyTaumoHHasa yactoTa 6n10KoB yrnpas-
neHus npyueogom n KKM UMM Bbi6rpaeTcs



TaknM 06pa3om, UTobbl OHa 6bIN1a LenbiM
KpaTHbIM.

ALM B undpoBbIX CUTHANBHbBIX KOH-
Tponnepax dsPIC BbinonHAKT ogHOBpe-
MEHHYI0 AUCKpeTn3auymnio no yetbipem
kaHanam. Anroputmbl KKM ncnonb3syiot
COBCTBEHHbIE aHaNoOroBble KaHasbl, KOTO-
pbiM TpebyeTcs ogHOBPeMeHHas oumnd-
POBKa, T.K. $a30BOE COOTHOLLEHNE MEXAY
3TUMW CUrHanamu ABRAETCA onpeaenaio-
WKUM Ansa ocyulecTBneHmns 3GeKTMBHOro
ynpasneHus.

CurHanbl o6paTHOI CBA3KN 6GNOKOB
ynpasneHua npmusogom n KKM Bbibupa-
I0TCA TaK, YTOObI UX AUCKPETU3aUNA OCY-
LecTBAANACh MyTeM YepeAoBaHWA BbI6Opa
kaHanos ALM. CurHanbl 6510KoB ynpaBne-
HuA npusogom n KKM moryT noctynatb
B CXeMbl BbIOGOPKM U XpaHeHUA nepej
3anyckom ALM Ha ocHoBe MHpopmaLmm
o coctoaHun ¢poHTos LUMM-curHanos.
KaHanbl Heo6xoanMo ckoHbUrypmpoBaTb
Takum 06pa3om, uTobbl B KOHLE BbIGOp-
KM C ICNONb30BaHMEM YeTbipex KaHanos
1 nocnefoBaTeNnbHOCTM NpeobpasoBaH-
HbIX CMFHaNoB pe3ynbraTbl Npeobpaso-
BaHuA noctynanu B 6nok FOC unn KKM
B O6ydepHble perncTpbl X COOTBETCTBYIO-
wmx ALMM.

3apas 6uTbl BbIGOpa KaHaNoB AnA nepe-
fauyn curHanos ob6paTHOW cBA3UN 6510Ka
KKM B cxemy BblI6OpKM 1 xpaHeHua AL,
Heob6XOANMO CreHepupoBaTh CUrHanM 3any-
cka ana kaxpgoro ynkna KKM LLUM. AHa-
nornyHo, ana kaxxaoro LUMM-umkna 6noka
ynpasneHus npusogom TpebyeTtca reHe-
pupoBaTb nyckoson curHan AU nocne
yCTaHOBKM 6UTOB BbIbOpa KaHanos Ans
nepefayn cMrHanos ob6paTHOW CBA3M
6110Ka ynpaBfieHMA NPUBOAOM B CXeMY
BbI6OPKN 1 XpaHeHua ALM. Takum obpa-
30M, nepudepuitHbiii PTG-KoHTponnep
KOHUrypurpyeTca ana reHepauum curHa-
nos 3anycka ALIM no ¢ppoHTam umnynbcos
6n10KoB ynpasneHunsa npusogom n KKM
LLUVIM. Kpome TOro, 3TOT KOHTpOnnep reHe-
pupyeT ABa NpepbiBaHNA ANA BbINOAHEHUA
anroputmoB FOC n KKM (cm. puc. 1).

Kak BugHoO M3 3Toro npumepa,
PTG-KoHTpOnnep ogHoOro yctponcrsea
dsPIC33 ynpowaeT peanusauunio KKM
N CXeMbl ynpaBneHna NpMBoAoOM nyTem
3bPeKTNBHOro ynopaaoyeHna cnonb3o-
BaHua ALM n WM.

YNPABNEHUE OCBELWEHUEM

B cnctemax ynpaBneHus ocBelleHrem
reHepatop LWUMM c 6nokom BbixogHOro
CpaBHEHMA MOXHO MCNOMb30BaTb ANA
yNpaBfieHUA APKOCTbIO CBETA.

B 5TOM NpuUnoXeHn nprmMeHAIOTCA ABa
nepudepnitHbix 610Ka BbIXOAHOTO CpaB-
HEHUSA, @ UX KO3OULNEHTBI 3aNONHEeHNS
N3MEHAITCA C MOMOLLbIO BXOAHbBIX CUT-
HaNoB, MONYYEHHBIX 3 ABYX Pa3fenbHbIX
kaHanos ALM. BennunHa kosdouumneHTa
3anosiHeHVA o6HOBNAETCA B 3aBUCKMO-

CcpaBHeHue -
LUNM-npepbiBaHue

Mpeo6pasoBaHune
‘ernan 3anycka ‘ALll'I 3aBepLUeHo
Buixogtoe [ PTG-koHTpOnnEp i AUN

»
>
Curnan 3anycka

}

Other Initialization ();

A -1
- I
HSPWM - |
LUMM-npepbiBaHne I/ _____ |
|
! Pesyneratel ALM | Pesynbtatel ALIM
A4 ] A4 Y
int main (void) _PTGH1Interrupt (void) _PTG2Interrupt (void)
{ {
Clock (); FOC (); FOC ();
Peripheral_Init ();

}

Other Functions
(Communication,
External interface
etc.)

Puc. 1. BoinonHeHue KoAa ¢ nomolbio npepbiBaHuii PTG-KoHTponnepa

CTW OT 3HaueHua Kaxgoro ALIM. Mepude-
puiiHbIin PTG-koHTponnep obecneunBaet
6onee NPOCTON CNOCO6 CUHXPOHMU3ALNM
nepudepuiiHbix 6r1okoB ALIM 1 BbIxogHOTO
CcpaBHeHuA. Kpome Toro, 3ToT KOHTponnep
nossonseT n3bexarb 3aBUCaHNA 1 NOBbI-
CcUTb 6€30MacHOCTb CUCTEMBI.

C Lenbio CUHXPOHM3aLMKN CXEMA CHa-
yana nposepset coctoAaHne ALM n reHe-
pVpyeT COOTBETCTBYIOLME NPEPbIBAHMS,
4YTOObl U3MEHNTb KO3 OUUMEHT 3anon-
HeHus 6noka cpaBHeHuA. lfeHepaTop PTG
camMocCToATeNbHO MeHAeT KaHan AU,
He obpaLlanch 3a NOMOLLbIO K LleHTpanb-
Homy npoueccopy. C Lenblo NOBbIWEHNA
6e3onacHocTy reHepatop PTG ocHauyeH
cneumann3nmpoBaHHbIM CTOPOXKEBbIM Tall-
MEPOM Ha Cilyyall HEOXKMAAHHOIO OTKa3a.
TOT TallMep No3BONAET KOHTPONNPOBAThL
1 BbINONHATb HEOOXOANMYI0 KOPPEKLMIO.

CTpyKTYpHas cxema 3Toro NpunoXeHns
nokasaHa Ha puCyHKe 2.

CropoxeBoW TaiMep B KOHTponnepe
PTG npepoTtBpaljaet BO3SHUKHOBEHME
CUTyauuid, Korga KOHTpOJiep Heomnpe-
feneHHOe BpemMA NpuW BbiNOAHEHUN
KOMaHbl OXnJaeT BHeWHee cobbiTne —
BbICOKOE/HMN3KOE NIOrnyeckoe CoCToAHne
NycKOBOro cMrHana obopynosaHua. B stom

npunoxeHnn koHtponnep PTG oxugaet
NyCKOBOW CMFHaN, CBUAETENbCTBYIOWMNNA
0 3aBeplweHnn npeobpasosaHus ALM.
B aKTVBHOM COCTOAHMM CTOPOXKEBOW Tal-
Mep HayMHaeT OTCYET MO Hayany BbINos-
HeHUA KOoMaHAbl. Talmep nepexoaut
B HEaKTMBHOE COCTOAHME, Koraa KoOMaHAaa
3aBepLaeT BbinonHeHue. Ecnu oxunpae-
Moe cobbITMe He MPOUCXOANT [0 TOro, Kak
NcTeKaeT BpeMa OXNAaHNA CTOPOXKEBO-
ro Tanmepa, koHtponnep PTG otmeHseT
HenocTyNUBLLYIO KOMaHAY U NpeKkpalyaeT
reHepauuo nocnegosatenbHocTen. [lanee
Ha LN nocTynaeT npepbiBaHue no owmnbke
CTOPOXeBOro Tarimepa.

Taknm obpa3zom, 6esonacHoe PyHK-
LMOHMpPOBaHMe OCyLecTBAAETCA NyTemM
BbIXOfa U3 cocToAaHuA, korga ALM nnn
KoHTponnep PTG npekpalatoT paborTy.
3Tn nepudepuniiHbie yCTPONCTBA MOXHO
NOBTOPHO MHULMANN3NPOBaTb 1 3any-
CTUTb B TeYeHWe NpepbiBaHUA, BblaHHO-
ro B pesynbraTe OWMOKN CTOPOXKEBOrO
Tanmepa.

MpunoxeHne CTaHOBUTCA He3aBNCHU-
MbIM OT Afjpa npoueccopa C NOMOLbIO
KoHTponnepa PTG, KOTOpbI KOMMYTUPYeT
kaHanbl ALUIM n KoHTponupyeT neprudepunin-
Hble yCTPONCTBa.

ANO .
AUM PTG

AN5 reHeparop

Ll
il

Puc. 2. YnpaBnenue ko3¢ puunentom 3anonHenuns 6nokos BbixogHoro cpasHenusa (0C1 u 0C2) c nomowbio

KoHTponnepa PTG
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Puc. 3. liporpammupyemas nonb3oBarenem GpyHKLMUA MacKUPOBaHUA

OOVH-eANHCTBEeHHbBIN PTG-
KOHTpoONnep cneamT 3a BCEMU B3a-
nMopencTBnAMM nepudepuminHbix
YCTPOWCTB, 4TO ynpoLjaeT NCcnosb3yemoe
MO n coxpaHAeT NPUHLMN MOAYNbHOIO
noctpoeHus. CTopokeBoi TaiMep 3Toro
KOHTpoONnepa No3BonAaeT BOCCTaHOBUTb
pabouee cocTtoAHMe nocne nwboro
KaTtacTpopuyeckoro oTkasa, NoBbIWan
HafeXHOCTb CUCTEMDbI.

CUTHAN MOCTOAHHOM YACTOTbI

PTG-koHTpOonnep npumeHaeTca gna
reHepauu CurHana NoCTOAHHOW YacToTbl,
KOTOpbIN BbINOAHAET PYHKLMIO NCTOYHUKA
CUHXPOHM3aLUNN. ITOT KOHTPONEp 3any-
CKaeT KoMMnapaTop, KOTOpbI BbibnpaeT
Macky Boga. LnprHa nyckosoro nmnysnb-
ca KOHTposiepa ¢ CO6CTBEHHbIM Talime-
pOM MOXeT MeHATbcA. [yckoBon cmrHan
nepudepnitHOro ycTponcTea UCnonb3yeT-
CA TakKe AnA Bbibopa Macku BBOAa one-
pPauUMOHHOro ycunmTena n KomnapaTopa
(cm. puc. 3).

C nomoLbto 3To GpYHKLMM BbIXOAHOW
curHan PTG-reHepaTopa nogaeTca yepes
nepudepuinHblii Komnapartop. MiHBepTy-
pyloLWuii BXod KoMNapaTopa NofgKnoyeH
K 3a3eMNeHNI0, @ HEMHBEPTUPYIOLWNIA —
K BHYTPEHHEMY UCTOYHUKY OMOPHOrO
HanpsxeHua (MOH).

MyckoBon nmnynbc nocTynaeT B BUuAe
BbIXOAHOrO CUrHana Komnapartopa.
NMockonbky PTG HenpepbIBHO reHepu-
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pyeT MycKOBble CUTHanbl, KOMMNapaTop
BblJaeT CMrHanN NOCTOAHHOWM YacTOThl.
WunpnHa nmnynbcoB 3TOro cMrHana
paBHa ANNTENbHOCTU OAHOTO LKA CUH-
xpocurHana PTG.

Talimep PTG-KoHTponnepa n 6utbl gnu-
TENbHOCTW MMMYNbCOB MOTYT YNpPaBnATb
BpemMeHeM BK/IIOYEHNA N BblKIOYEHNA.
LnprHa BbIXOAHbIX MMMNYNIbCOB onpepe-
nAeT BPeMA BblKNIOYEHUA BbIXOLHOTO CUTr-
Hana, a TaiMep — Bpems BKJIlOUYEeHNA 3TOro
CUTHana, T.e. 3aiePXKKY MeXAy 3anyCcKom
nepudeprintHbIX KOMNapPaTopPoOB.

B 3aBMCUMOCTV OT NONAPHOCTU BbIXOA-
HOro CMrHajna KomnapaTtopa Bpems
BbIK/IOYEHUA ynpasnaeTca nnbo Tanme-
poM, MM60 6UTaMM ANUTENBHOCTYA UMMYIb-
coB. YacToTOW BBIXOAHOFO CUTHaMa Toxe
MO>HO YNpaBfATb C MOMOLLbIO PErnCTPa,
KOTOpbI GYHKLUMOHMPYET KaK genutenb
CUHXPOCUIHANoB.

KomnnemeHTapHbIi CUrHan reHepupy-
eTcA C nomolblo YeTblipex nepudepunii-
HbIX KOMMApaToOpOB NyTeM M3MeHeHUA
NONAPHOCTN BbIXOQHOIO CUIHaNa 3Tux
ycTponcTs. LnprHa nmnynbca nameHsAeT-
CA C MOMOLLbIO COOTBETCTBYIOLWMX BUTOB,
YTO YMEHbLUAET YacTOTY BbIXOAHOFO CUT-
Hana. CnepoBaTenbHO, CUTHa NOCTOAHHOW
YacTOTbl MOXXHO FreHepnpPoBaTb C NOMO-
wbto nepndepruinHbIX KOMNapaTopoB
n PTG-reHepaTopa.

K uncny npenmyiects ncnonb3osa-
HuA PTG-reHepaTopa B 3TOM npunoxe-

HUW OTHOCWTCA TO, YTO BbIXOAHOW CUrHan
MO>eT BbICTYyMaTb B POJIN UCTOYHUKA
NOCTOAHHbIX CUHXPOCUTHANOB, KOTOPbIN
paboTaeT He3aBMCMMO OT NPOLIECCOPHO-
ro aapa. lNpu ncnonb3osaHun 6onbLiero
yncna neprudepuinHbix KOMNapaTopos
reHepupyeTtca ga)xe KOMMNaeMeHTapHbIN
curHan. PTG-reHepaTtop Takxe paboTtaeT
B dHeprocbeperalowmx pexmnmax oxmnaa-
HWA U CHa.

BbiBOJbl

MepndepuiiHoie PTG-reHepaTtopbl
B LMPPOBbIX CUTHaNbHbIX KOHTPOINepax
dsPIC33 ot komnaHun Microchip nossons-
10T co3/laBaTb CNOXHble NnocnefoBaTesb-
HOCTW CUTHANOB B NMPUIOXKEHMNAX C y4eToM
MKECTKUX BPEMEHHbBIX PEXMMOB 1 TpeboBa-
HUI K S3HeprocbepexxeHmio. PTG-reHepaTop
nossosifAeT B3aMMOJenCcTBOBaTb pas-
HbIM NepudeprinHbBIM YCTPONCTBaM Apyr
c gpyrom 6e3 Bmewartenbctsa UM vnn
C MUHMMAaJIbHbBIM €ro yyacTuem, a Takxe
pacwmnpAeT BO3MOXKHOCTY MMetoLienca
nepviepum.

MpumeHeHne nepndepuinHoro
PTG-reHepaTtopa ymeHbliaeT Bpema
OTK/MKa U Harpy3Ky Ha NnporpamMmmMmHoe obe-
cneyeHue. 310 nepupepuinHoe ycTpom-
CcTBO obnajaeT TakXe BCTPOEHHbIMU
bYHKUMAMU, K KOTOPbIM OTHOCUTCSA Cre-
LMann3npoBaHHbI CTOPOXEBOW Taimep,
nosblLWaloLwmin GyHKLMOHaNbHYIo 6e3onac-
HOCTb. =



