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YcoBeplweHCTBOBAHHBIH MORYND
ECCP (LIUM) u ero npumeHeHme

Makeum Epemenxo

ems@trt.ru

MpakTuueckn BoO Bcex MMKPOKOHTPOJIEPAaX CpeAHEro 1 CrapLumMx cemencTe ectb moaynb CCP
(Capture/Compare/PWM — 3axsar/CpasHenue/LLUINM). Paspa6oTtunku, ucnonbsyiowime
koHTponnepbl Microchip, xopoLuo 3HaKombl € 3TUM cTaHAAPTHbIM Moaynem. OH o6ecneun-
BAET XOpOoLUUe XapaKTEPUCTUKU U MPU 3TOM ABiSeTcd nerko ynpasnsemboim. CoBcem Hepas-
Ho nosieunucb PICmicro ¢ ycoBepLueHcTBoBaHHbIM mogynem ECCP. HoBbiii moaynb npepgHa-
3HAuYeH, Npexae Bcero, Ans pa6orbl COBMECTHO € NAPAMU MOLLHbIX TPAH3UCTOPOB U 3HAYU-
TeNbHO YNpoLLaeT NOCTPOEHUE CXEM YNPABNEHUS CUIIOBbIMM ApaiiBepammu npeob6pasosare-
neit DC/DC n geurarensamm nocToSHHOro TOKa cepeonpueonoB. Pa6ora moayneii
Capture/Compare He USMEHUJIACH, MO3TOMY OCTOHABJIMBATLCA HO HUX He Gyaem.

Onucavue pabotbi

OcnosHoe orimane ECCP ot craporo CCP cocrout
B ToM, uro B ECCP mepenenan BbIXOJ reHepatopa
[IMM. Temeps OH MOKET YIPABIATH CPa3y IETHIPHMS
BBIBOJIAMU MHKPOKOHTpPOJUIEpA U paboTaeT B Tpex pe-
JKIMaX: OOBITHOM, ITOTYMOCTOBOM M MOCTOBOM. CTpyK-
TypHas cxema Moyt ECCP noxasana Ha puc. 1.

Kax BuiHO U3 pUCYHKa, ITepefie/laH BBIXOHON KacKa,
dopmuposaresst IIIMM. Cxema 3afaloliero reepaTo-
pa ocraByieHa 6e3 M3MeHEHUIl. B 00BIYHOM peXxuMe
dopmupyemsbIit  cuUTHaNM  IIOJAeTCS  Ha  BBIBOJ
RB3/CCP1/P1A muxpokontposepa (puc. 2).

3HaueHUsI JUIsl YIPABIISIIOIINX PETUCTPOB PACCIUTHI-
BAIOTCA 110 popmyTam:

PWMituoo=[(PR2)+1]x4xTOSCX(TMR 2rmsscris urer )
PWMounou: =(CCPR1L:CCP1CON<5:4>)x
XToeX(TMR 2unsscaievee ).

OObIuHBII PeXXUM YIOOHO MCIIOIB30BATh IS OCT-
poenust cxeM nupo-aHAIOTOBBIX MpeobpasoBarenei,
yIpaBJIeHUS MOIHBIMU KIFOYaMH U T. . (puc. 3)

ITpu paboTe B HOTYMOCTOBOM pPEKUME ITOCIIET0BA-
tesnibHOCTE IITMM cunmaercs ¢ BeiBomoB RB3/CCP1/P1A
u RB5/SDO/P1B, BeiBozsl RB6, RB7 cirysxar kak 06bI4-
Hble TOPTHI BBOfIa/BbIBoMIA (puc. 4). Yipasss 6uramu
cyske6Horo peructpa CCP1CON, MOKHO 3aaBaTh IJIst
BbIX010B P1A u P1B akTuBHOe cocrosaue 1u60 «0», 1m-
60 «1». Ha puc. 4 mokasaHbl BpeMeHHbIE JHarPaMMbl C
AKTUBHBIM COCTOSTHIEM «1».

[Tpumep mOCTpOeHNUS TOTYMOCTOBOM CXeMBI TIPHBe-
IeH Ha puc. 5. [Ipu ynpaBieHUN CHIIOBBIME KJIIOYaMH
IIOJTYMOCTOBOI CXeMBI MOJKeT BO3HUKHYTb CUTYaIUs,
KOTJIa OfIMH KJIIOY ellle He yCIIes 3aKPBIThCS, @ BTOPOH
yoKe OTKpbUICSL. B 9TOM Citydae gepes 9T 06a OTKPBITHIX
KTI0Ya OT MCTOYHUKA THUTAHHUS HA 3eMJIIO ITOTEedeT
CKBO3HOII TOK, 4TO IIPUBEJET K BBIXONY MX U3 CTPOSL.
JI71st TOTO 9YTOOBI 9TOTO He MPOU3OILI0, CMEHA aKTUB-

HBIX coCTosIHUM curHanoB P1A u P1B npoucxonur ge-
pe3 MpoMeXyToK BpeMeHH td, B TedeHrne KOTOpPOro 06a
CHTHAQJIa HEaKTHBHBL. DTO TapaHTUPYeT YBepeHHOe 3a-
IIIpaHue TIepBOTO KII0Ya K TOMYy MOMEHTY, KOT/Ia Had-
HeT OTKPBIBAThCA BTOpoI Kiod. B Mmomgyne ECCP mpe-
TycMOTpeH crieninanbHbii peructp P1DEL, ¢ momombio
KOTOPOTO MOYKHO 3a/[aBaTh BpeMs 3aiepkku td, Takum
06pa3oM mpeoTBpaIas MOsBIEHHE CKBO3HBIX TOKOB.
MHUKpPOKOHTPOJIIEPHI YIOOHO IPUMEHSTH B CXeMax
yIpaBieHHs cepBompuBomamu. Ha cailte ww w.
microchip. com ecTb HECKOIBKO TOTOBBIX CHCTEM, pea-

An30BaHHBIX Ha 6ase PICmicro pasnuuHbIX cepuit
(Application Notes AN696, AN718). Ho mnst ypasie-
HUA BBIXOIHBIMU KaCKalaMH IIOJIyMOCTOBBIX M MOCTO-
BBIX CXeM IPIMEHSAETCA OT/Ie/IbHAS CIIeIHaIN3IPOBaH-
Hast MEKpocxeMa. [Ipu ncnonb3osanuu sxe PICmicro ¢
monynem ECCP 3Ty MukpocxeMy MOKHO HCKITIOYHTE,
CHU3UB Ce6eCTOMMOCTh KOHCTPYKIIUH.

Tax sxe Monyns ECCP MoskeT pab0TaTh B MOCTOBOM
pesxxume ¢ nByms nogpexxumamu «FORWARD» u «RE-
VERSE». B aToM ciTy4ae HCIIOIB3yIOTCS BCe YeThIPE BBI-
Boga RB3/P1A, RB5/P1B, RB6/P1C, RB7/P1D (puc. 6,
7). [Tpuaem BuiBonpl P1A u P1C nepexonst B akTuBHOE
cocrostaue B peskumax «FORWARD» u «REVERSE» co-
OTBETCTBEHHO, a ¢ BeIxonoB P1B m P1D cHumaercsa
[N M-nocienoBaTeaIbHOCTb.

Pesiome

Monymn ECCP BcTpoeHBI B MHKPOKOHTPOJITEPHI
PIC16C717 ¢ 10-paspsinabiv ALIIT u PIC16C770/771 ¢
12-paspsmabiv AL, TakuMm 06pa3oM, aBTOMATHIECKH
pertaeTcst Ipo6ieMa CO3aHUsI TOIHOU OOPATHOM CBSI3M.
Bce 970 1103BOJIsIET Pa3pabOTINKY CO3IATH 3aKOHUCHHOE
YCTPOCTBO, MCIIOIB3YS BCETO JINIIIb OTHY MUKPOCXeMY
koHTposutepa PICmicro, CoKOHOMUB Ha Pa3IHMIHBIX MU-
KpocxeMax JpaiiBepoB 1 IpeoOpasoBaTese. -
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Duty cycle registers  — CCPICON<5:4> PWMIMI<1:0> CCP1M<3:0>
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