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NCTOJIb3OBAHWE 8-PA3PALHbIX
MWKPOKOHTPOJIJIEPOB
B CBETOAMNOAHbIX OPAVUBEPAX

MAPK MAJUTOHC (MARK PALLONES), Microchip Technology

B cmamee paccmampueaemcs eapudHm nocmpoeHus céemoduodHozo dpali-
8epa ¢ nomowblo 8-paspsA0HO20 MUKPpOKOHmposnepd. lepeyucneHbl ocHOB-
Hble npobieMbl, 803HUKAOWUE NpU UCNO/L30BAHUU MPAOUYUOHHbIX Opali-
8epos, U NoKA3aHbl cnocobbl Ux pelwleHUs C NOMOWbI0O MUKPOKOHMpoJiepd.
CeemoOuoOHbili Opalisep 6asupyemcs, 2/1a8HbIM 06pa3om, Ha MoOy/AX He3a-

sucumoli om A0pa nepudgpepuu.

BBEAEHUE

CeeTofmoaHble fpaiBepbl, pabo-
TallmMe B KIIOYEBOM pPeXnmMe, MUMeioT
BbICOKYI0 3P PeKTMBHOCTb 1 C XopoLuen

TOUHOCTbIO NOALEPKMNBAIOT 3a4aHHbIN
TOK. C IX MOMOLLbIO TaK>Ke MOXHO Nony-
unTb cBeToBble 3¢ dEKTbI U NpU 3TOM
YMeHbLNUTb 3HepronoTpebnexmne. Ans

yBenunyeHus GyHKLMOHaNBbHOCTH CUCTe-
Mbl MOXHO UCMONb30BaTb 8-pa3psaaHble
MUKpoKoHTponnepbl (MK), koTopbie
AOMOJHAT peleHna KOMMYHWUKaLNOH-
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Puc. 1. CTpyKTypHas cxema He3aBUCMMOT0 YNpaBAeHUA YeTbIPbMA LeNouKamm CBETOANOA0B ¢ ucnonb3osaHnem MK PIC16F1779



HbIMU BO3MOXHOCTAMU, alanTUBHOCTbIO
N VHTENNeKTYaNlbHOCTbIO YNpaBieHns.
K Tomy xe, MK c He3aBucumon ot agpa
nepudepuenn 3HaUNTENBHO BbINFPbIBAIOT
B rMGKOCTW YNpaBlieHNsA Mo CPaBHEHMIO
C aHaNoroBbIMMK PeLleHNAMY UK C peLue-
HuAMK Ha ocHoBe ASIC. Micnonb3oBaHue
MK no3sonut BeCT! MOHUTOPWHT 1 Ana-
THOCTUKY PaboTbl CUCTEMBI, JO6ABUTL TEM-
nepaTypHyo 1 LLBETOBYIO KOMNEHcaLuto,
a Tak>ke 1MCnonb3oBaTb ANCTaHUNOHHOE
ynpaBfieHre Yepes CTaHAapTHble KOMMY-
HUKaLUMOHHbIe NHTepdeinchl.

XoTA cBeTOAMOAHbIE fipaiBepbl UMeloT
pAL NpeumyLLecTB NO CPaBHEHNIO C Npe-
AblAyLWnmMmn peleHnAaMmm, Npm X NCnonb3o-
BaHWUW 3TUX ApariBEPOB MOTyT BO3HUKATb
npo6semMbl, KOTOpble flerye pellawTca
c nomoupbto MK. 8-pa3paaHble MUKPOKOH-
Tponnepbl, KOTOPble paccMaTpPMBaOTCA
B HacTosALeln CTaTbe, MOryT HE3aBUCKMMO
ynpaBnATb YeTblPbMA CBETOANOAHbBIMU
Lenoykamu, YTo efiBa i BO3MOXKHO AN
60NbWNHCTBA CBETOAUNOAHbBIX ApaiBe-
pOB, NpefnaraloWwmnxca Ha COBPeEMEHHOM
pbiHKe. Ha pucyHKke 1 nokasaHa cxema
yrnpaBneHns YeTblpbMa CBETOANOAHBIMU
Lenoykamum ¢ NCnosib3oBaHUEM nepude-
puiiHbix mogynen MK PIC16F1779. Ynpas-
NeHUe KaxKAbIM KaHafioM OCyLLLeCTBAETCA
He3aBMCMMO C MUHUMaJbHbIM UCMONb30-
BaHuem pecypcos agpa MK; npu stom MK

NPOAOSIKAET BbIMOMIHATb MNPUOXKEHUA
nonb3osartens, GyHKUUU cynepBu3opa
1 KOMMYHUKaLMOHHblE GYHKLMN.

ANMMUPOBAHUE

Ha pucyHke 2 nokasaHa CTpyKTypHas
cXema OfJHOro KaHaJjla CBeTOANOLHOM
LenoyYku. BHelwHne KoMNoHeHTbl 06pa-
3yI0T TOKOBbIN 6ycTep. O6paTHas CBA3b
No TOKy AN ynpaB/ieHns TOKOBbIM bycTe-
POM CHMMAaeTCA C TOKOUYYBCTBUTEIbHOIO
pe3ncTopa Ryse;- ObpaTHas CBA3b MO TOKY
AnA cTabunmnsauyuy Toka Yepes CBeToANOoA-
HYI0 Lienb CHMMaeTCA C pe3ncTopa Regyser-
B cocTaB KaHana ynpasfieHNA BXOAAT,
B OCHOBHOM, CllefyioLme MOAYIN He3aBu-
cumoli oT agpa nepudepun (CIP):

- reHepaTop KOMMAEMeHTapPHbIX CUT-

Hanos (COG);
- undpPOBOI CUTHANBHBIN MOAYNATOP
(DSM);

- Komnapartop;

- NMporpaMmMupyembliii reHepaTtop

nunoobpasHoro HanpsxeHus (PRG);

- onepaumnoHHbIn ycunutens (OPA);

- WKAM3 (PWM3).

Ona dopmumpoBaHuMA KaHana ynpas-
NeHnA CBeTOAMOLaMM JOMOJIHUTENbHO
NCNonb3yTCa Takue nepudepuiiHbolie
MOoAYynu Kak perynatop HanpskeHus (FVR);
LIAM n mopynb 3axBaTa/cpaBHeHusA/LLIM
(CCP).

leHepaTtop COG dopmmpyeT BbICOKO-
YaCTOTHYIO MOCNEA0BATENIbHOCTb NPAMO-
YrofibHbIX UMMYNIbCOB ANA yNpaBieHuns
MOSFET Q1 TokoBoro 6ycTtepa. Mepuog
CnefoBaHMA 3TUX UMMYNbCOB 3afaeT-
ca mopynem 3axBaTa/cpaBHeHua CCP,
a KO3pOULMEHT 3anonHeHnA onpegens-
€TCsA BbIXOAHbIM CUTHANOM KOoMMapaTtopa.
CurHan Ha BbiIxofe Komnapartopa noasna-
eTcA, Korfa HanpaXeHue Ha pesucTtope
Rsense; MPeBbILIAET HaNpsA>KeHne Ha BbIXo-
ne moayna PRG. BxogHon curHan PRG
bopmupyeTca ycunutenem obpaTHOM
cBsA3n OPA. Yron HaknoHa nunoo6pas-
HOro HanpsaxeHua reHepaTtopa PRG npe-
NATCTBYET BO3HWKHOBEHWIO BHYTPEHHUX
cybrapmMoHunyecknx KonebaHuii, Kotopble
BO3HMKAIOT Npu KO3pdrLMEHTE 3anosiHe-
HWA 3HaunTeNbHO Bbiwwe 0,5.

Ycunutens OPA ncnonb3yetca B Kaue-
cTBe ycunutena own6km (EA) ¢ kom-
neHcatopom ll-ro Tuna. Uctounuk FVR
npumensetca LA ana dopmmposaHua
OMOPHOTO HanpAXXeHUs, NOAaBaeMOro
Ha HEMHBEPTUPYIOLWNI BXOA yCunmnTensa
OPA. Mogynb PWM3 ncnonb3yeTtca Kak
MOAYNATOP BbIXOJHOIO CMTHana Mogyns
CCP pna ynpaenenua MOSFET Q2. Mogay-
NNPOBaHHbIN CUrHaN Yepes UNPpoBoi
moaynaTop DSM noctynaeT Ha reHepaTtop
COG. Mogynb PWM3 perynupyet Ko3¢-
bnuneHT 3anonHeHNs, cTabunnsnpys

L1 D1
O—— MY Y
Vin N
|_
le— Q1
(=
\ ~
Mopynb AMMMWPOBaHUS Apaiisep
} RsensEe1

ILED

CeetognogHas

\X
—— Cour o Lenouka
\l

Q2

Kntou
OTKPbIT

Bbixog LLUAM3

D Rsense2

Kntou
3aKpbIT

Bbixog
OPA <4+—F——o /3—4—

Yeunutenb

Puc. 2. (prnrypuan CXema KaHana ynpaeneHusa ceeToanogamu ¢ noMmoLLbio MoAyNA AUMMUPOBAHUA
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Puc. 3. BpemeHHas guarpamma AMMMNPOBaHUA C TOMOLLbIO CTAHAAPTHOTO CBETOAUOAHONO ApaiiBepa

CpeaHuii TOK, @ 3HAUYUT, U APKOCTb CBETO-
OVOAHOWN LIEMOYKN.

MEPLUAHUE

MepuaHune - ofHa U3 npobnem,
KoTopasA BO3HMKaeT NPU NMNYJIbCHOM
meToAde AUMMUpPOBaHuA. Nommumo anc-
KomopopTa MepLaHne MoXeT NPUBecTn
K MOBbIWEHHON yToMNisiemocTn. YTobbl
nsbexaTb MmepuaHusA, U3MEHeHne ToKa

B CBETOAMOMHOW Lienu AOIKHO NPonc-
XOAUTb OYEHb MNaBHO, C MUHVUMaJTbHOW
AUCKPETHOCTbIO, T. K. CBeToAMOf He 0bna-
[aeT MHepunei N MTHOBEHHO pearnpyet
Ha M3MeHeHMne ToKa Yepes Hero, MeHsaA
ApKkocTb. CnefoBaTenbHO, MPY Npepbl-
BMCTOM U3MEHEHNN CpefiHero Toka Bo3-
HUKaeT 3¢ deKT mepuaHus. Mcnonbsysa
MK ana perynupoBaHuA ToKa CBeToANO-
[O0B, MOXKHO 33aJaTb NIaBHOE N3MeHeHNe

TOKa B CBETOAMOAHON LienoyKe C O4YeHb
Manbim warom. PaspeweHune mogynsa
PWM3 paBHo 16 pa3psagam; 3To 03Havaer,
YTO M3MEHEHMe TOKa N APKOCTM CBeToAN-
ofos B AgnanasoHe 0-100% oyeHb nnas-
HO C 3aflaHHOI CKOPOCTbIO MPONCXOANUT
c warom 1/65536, n 3¢ deKT mepuaHus
He BO3HMKaerT.

N3MEHEHUE LLBETOBOM

TEMMNEPATYPbI CBETOANOAO0B

B ctaHpapTHOM cBeTOgMOAQHOM Apan-
Bepe MOXeT M3MEeHUTbCA LBeTOBaA
TemnepaTypa, YTO HeXenaTesnbHO, T. K.
3TO yXYyAllaeT KayeCTBO OCBeLeHMA.
Ha pncyHke 3 noka3aHa TunuyHasa Bpe-
MeHHaa Anarpamma ANMMUPOBaAHUNA
CBETOAMOAHON LEeNoYKN CTaHAAPTHbIM
Apansepom. MNpu 3annpaHumn perynupyto-
LL|ero K/toya TOK CBETOANOAHOM LIEeMOYKN
NOCTENEeHHO YMeHbLUIaeTCA n3-3a paspaga
BbIXOAHOI0O KOHAEeHcaTopa. To ABNeHNe
MOXET NPMBECTU K U3MEHEHMIO LIBETOBOW
TemnepaTtypbl CBETOANOAO0B 1 yBennye-
HUIO NX paccemBaemomn MOLHOCTM.

OTO ABNIeHMEe MOXHO NpefoTBPaTUTb
nyTem NCNoNb30BaHNA JONOHUTENIbHOTO
nepeknoyvarens Harpysku. Ha pucyHke 2
ero ponb ncnonHaet Koy Q2, KoTopbin
CpabaTbiBaeT CUHXPOHHO ¢ Mmoaynamu COG
PWM 1 obecTounBaeT LenouKy cBeToan-
OA0B, NpeAoTBpalLan NpoTeKaHne yepes
Hee OCTAaTOYHOrO TOKa.
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MEPEPETYJINPOBAHUE MO TOKY

Mpw ncnonb3oBaHMM B CBETOANOAHbIX
ApaiBepax MMNyNbCHbIX Npeobpa3oBa-
Tenen MoOXeT NPOUCXOANTb Nepeperynu-
poBaHue no Toky. [pn 3ToM Ha nepegHem
bpOoHTe MNyNbca BeIMYMHa ToKa 3aMeT-
HO nNpeBbllaeT 3afaHHOe 3Ha4YeHne
(cm. puc. 3). MogobHoe nepeperynupo-
BaHVIe MOXeT BO3HNKHYTb 13-3a Hacbllle-
HUA OMepPaLMOHHOr0 YCUAUTENA OWNGKM
1 13-3a2 MHEPLIMOHHOCTIN 06PaTHOM CBA3N.
B momeHThl, KOorga MOSFET Q2 3akpbiT
(CM. purc. 2) n TOK Yepes3 CBETOANOAHYIO
LlenoyYKy He NpoTeKaeT, NajleHne Hanps-
>KeHunA Ha pe3uctope Ry, paBHo 0. Mpn
3TOM HanpsAXeHne Ha BbIxoAe ycunmTena
owmn6km EA gocTraet makcumyma ms-3a
CMeLleHNA Ha HeMHBEPTHPYIOLLEM BXOAE,
a cam ycunauTeslb HaXOAUTCA B HacblLe-
HuKn. Kpome TOro, 3apaxaloTca eMKoCTH
B obpaTHoii cBasn ycunutens EA. Cnego-
BaTesIbHO, KorAa Koy Q2 BHOBb OTKPbI-
BaeTCA 1 NOABNAETCA CMrHan obpaTHom
CBA3U, [OJIXKHO MPONTN HeKoTopoe
BpeMA, B TeYeHne KOTOPOro BOCCTaHO-

BUTCA 3apAf eMKOCTel 06paTHON CBA3M
EA v ycunutenb BbINAET U3 HacblLeHA.
B TeueHue 3TOro MHTEepBana u Habnopaa-
I0TCA TOKOBbIE MUKW Nepeperynmpo.a-
HWA.

YTo6bl n3bexaTb nepeperynmpo-
BaHUA, ucnonbsyetca moayno LWWNAM3.
Korga curHan Ha ero Bbixoge umeer
HU3KNIN YPOBEHb, BbIXOA yCunmtensa
EA nepexoaunT B TpeTbe, BbICOKOUM-
neflaHCHOe COCTOAHME, N HA EMKOCTAX
ero ob6paTHOW CBA3W yaepxuBaeTcs
HanpsXeHne NpexHero uukna, korga
kntoy Q2 6611 oTKpbIT. CnefgoBaTenbHO,
npu NOBTOPHOM OTKPbITUM Kntoya Q2,
Korga BbixogHon curHan WMM3 pocTu-
raeT BbICOKOrO YPOBHA U YCUNNTENDb
EA BbIXOAUT 13 BbICOKOMMMNEAAHCHOTO
COCTOAHUSA, Nepe3apan eMmKocTel obpaT-
HOW CBA3W He TpebyeTcsA, N Nepeperynu-
pOBaHue He BO3HUKAET.

KOMNNEKCHOE PELWUWEHUE
Kak y>xe ynomnHanocb, ynpasneHue
CBETOANOAHBIMU LENsSMU NPOUNCXOANT,

B OCHOBHOM, C NOMOLbIO MOAYNeN
He3aBMCUMOW OT Aapa nepudepun. 3To
3HauuT, uTo pecypchl LMY 3agencrey-
I0TCA HE3HAaYUTENbHO U OCTaeTCA HeMa-
NO BO3MOXHOCTEN ANA BbINOJHEHUA
npunoxeHua nonb3osatena. C nomo-
wbto MK nytem namepeHuna BXO4HbIX
1 BbIXOAHbIX HAMPAXEHNN TaKXKe Nerko
peanusyeTcAa 3awmTta OT NPOBanoB
HanpsxeHuna (UVLO), nepeHanpaxeHns
(OVLO) n nepeHanpsa»eHnA Ha Bbixofe
(OOVP).

bnaropgapsa nsmepenuio TemnepaTty-
pbl CBETOANOAHbBIX Lienoyek npeaoTepa-
LaeTca X neperpes, 1 yBenmunsaeTtca
CpOK cnyx6bl. icnonb3oBaHne Kom-
MYHUKaLNOHHbIX BO3MOXHOCTen MK
no3BosiAeT peann3osBaTb AUCTAHLNOH-
HOe ynpasJfieHune, a TakXe OTNpaBAATb
oTyeTbl 0 paboTte. C NOMOLYbIO MUKPO-
KOHTpoJiiepa JOBO/IbHO-TaKM NPOCTO
peann3oBaTb afjanTUBHY cuctemy
ynpasneHua. [l[pumep KOMNIeKCHOro
peweHuna c ucnonb3zosaHvem MK npu-
BeieH Ha pUCyHKe 4. =
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