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®upma Microchip BbinycTMna HOBbI MUKPOKOHTPONMJIEP € UCKITIO-
YUTESNIbHO HU3KOW LEeHon u 6oraTteim Ha6opom nepudepun. fauH-
HbIi MUKPOKOHTpoOJIIEp 6yaeT MHTEpeceH He TOJNbKO paspaboTum-
KOam, NPUBbLIKWLIUM umeTb aeno ¢ upmoii Microchip, Ho u niopgam,
paHee OTAABABLUMM NpeanouTeHne NpoayKuum apyrux Gpupm.

I_lm NS KOTO He CEeKpeT, 4To Hambo-
nee NPUOPUTETHBIMU HANPABAEHUAMM
PA3BUTUS COBPEMEHHBIX MUKPOKOHTPON-
NepoB ABAAIOTCA YBEAMYEHNE NPOU3BOAM-
TENbHOCTH, YBEeNMYeHne obbemoB NamaTy,
yBENMYEHUE KONMYecTBa MOPTOB BBOAQ-
BLIBOLA W Mepudepmu.

OpHako 3a4acTylo nonb3osaTenei
MHTEpecyeT He HoBas nepudepns U yse-
fMYeHne OBBLEMOB MAMATM, O CHUXEHME
ce6ecToMMOCTH YCTPOICTBA.

Honroe Bspema Haubonee nony-
AAPHLIMU  MUKPOKOHTPONNEPAMU Bbinm
PIC16F877 v ero «mnaawmit» 6pat —
PIC16F876. CTouMOCTb BAHHbBIX MUKPO-
KOHTPONNepos 6biNa B Npefenax WwecTtw
AONNAapOB.

OcHOoBHbIE XAPAKTEPUCTUKM [AHHOM
NIMHENKU NpuBeaeHsl B Tabn. 1.

Mporpecc He CTOWT Ha MecTe, M Ha
sameny PICT6F877 dupma Microchip ebi-
nyctvna PIC16F877A/PIC16F876A.

HeSHO‘-H/ITeJ'IbeIe «AnnapdaTHbIe» MU3-
MEHEHMs, KOTOPbLIE 3aMETMAM MOMb3OBA-
Tenu — no6aBNEHUE MORYNA AHANOrOBOTO
KOMMOPATOPA M HOBAS TEXHOMOTUA 3AMM-
cu BO BCTpoeHHyto Flash namate.

OHHOKO BCE€ HALUM KITMEHTbl HE MOMMU
He 30METUTb U €ellle OfHY «OOMOJHUTENb-
HYIO PYHKUMIO» — CHUXEHME LieHbl B MOS-
Topa pasal

B stom roay ¢upma Microchip cHo-
BA MOopafoBana CBOMX MOKITOHHMKOB Bbl-
NyCTUB KOHTPONNEP, KOTOPLIA YyXe CeW-
4AC MOXHO HA3BATH CAMBIM MHTEPECHBIM
MukpokoHTponnepom cemeitctea PICTé.
O6vem Flash 1 EEPROM namsatm paw-
HbiX octancs npexHum, obvem O3Y He

Ecnn Bbl poBHO sBnsetech noknow-
Hukom 16-i cepmn — Bam HenpemenHo
MOHPABKTCS 3TOT KOHTpOMnep, a ecnu Bol
0O 3TOr0 MOMEHTA MOMb30BAAMCH KOHT-
ponnepammn apyrx Gupm — Nopa MeHsTb
csoto pabouyio nowaaky Ha PICT6F88x
(rabn. 2).

[Moxany#, HaYHEM HaLEe 3HAKOMCTBO
C 3TUM CEMENMCTBOM C «CEPALa» — CO Cxe-
Mbl TAKTUPOBAHMS AAPA.

Cranpapthbli Habop — 310 LP (Hus-
Koe 3HepronoTpebneHne, pabota TONbkO
¢ ksapuem 32.768 «lu), XT (cpearee sHep-
ronotpe6nerue, keapusl £o 10 MIy) u HS
(sbicokOe  3HEepronoTpebnenne, Keapubl
10 Ml'y v Bbile) pexumsl paboTsl ¢ kBap-
LEBLIMU 1 KEPAMMYECKMMU PESOHATOPAMM.
Takxe Kk CTAHAAPTHOMY HABOPY MOXHO
otHecT paboTty ¢ BHewHeit RC uenoukoit.

Hososeegernnem cepun PICT6F88x
asnaetca BcTpoeHHbit RC renepatop
(IntRC), nossonstowmi pabotats & auana-
sone 31 kl'y — 8 MI'y (puc. 1). Beibop wac-
ToThl BCTpoeHHoro RC reHepatopa ocy-
WEeCTBAAETCS NPOrPAMMHO MPU MOMOLLM
6utos IRCF <2:0> perncrpa OSCCON.
HocrynHo 8 yacror:

OTnagoyHbie CPEAcTBA — BHYTPU-  M3MEHMICHA, OOHOKO LeHa KoHTponnepa e 8 Mly;
cxemHble otnagdmkn MPLAB ICD u MPLAB  cywectBeHHO cHuxeHa. e 4 My (yacTota no ymonyaHuio nocne
ICD2, nporpammarop — PICSTART Plus. Wrak, sHakomstecs — PICT6F88x. c6pocay);
Xapaxrepucruku cemeiictea PIC16F87x
Mamartb AaHHBbIX L MSSP =
Mamsarts [ e . o
Beon/ 106ur | 82| CCP/ < Tarmep 3
Mpoueccop n[(::;g::;m o3y EEPROM | BeiBOa | AUN s 2| Eccp SPI 12C 9 8/16 6mr g
¢ 2
PIC16F876 8k 368 256 22 5 2/0 + 2/1 -
PIC16F877 8k 368 256 33 8 - 2/0 2/1 -
Xapakrepucrtuku cemerictea PIC16F88x
Mamartb AaHHBIX 5 MSSP ]
MNamsarts B / 106 2o CCP/ & Tawn 5
BoOp, wr | © < alimep
Mpoueccop n?gg:uwsm o3y EEPROM | BBIBOA AUn E 2| Eccp SPI 12C 4 8/16 6ur [
g u 2
PIC16F886 8k 368 256 24 11 + 1/1 + + + 2/1 +
PIC16F887 8k 368 256 35 14 + 1/1 + + 2/1 +
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2 Ml'y;

1 Ml'y;

500 «ly;

250 «ly;

125 «ly;

31 «l'y (LFINTOSC).

Kpome BOCbMM 3QAAHHBIX 4ACTOT
NONb30OBATENL MOXEM NONYy4YnUTb NPAKTU-
yeckn nobylo YOCTOTY MyTem NOACTPOIKM
RC reHepaTopa npu nomowm permctpa
OSCTUNE.

Takme ocobeHHOCTH PabOTH BCTPOEH-
noro RC reHepaTopa No3sonsioT HOM He
TONBLKO MMBKO HACTPAUBATL CXEMY TOKTM-
POBAHMA, HO M OKA3bIBATH CYLLECTBEHHOE
BIMAHWE HA 3HEPronoTpebneHmne Cxem:
Mbl XOEM CUMrHana oT aatyuka — pabo-
taem Ha 31 klu, nonyumnu curHan u Ham
HeobxoamMmo ero o6paboTaTh — MrHO-
BeHHO nepeknodaemcs Ha 8 M. Ouerb
ynobHol

Kpome pabotel ot sctpoerHoro RC
reHepaTopa NoMnb3oBATENO AOCTYMHO ne-
peKItoYEHNE MEXAY BHELLIHWM KBAPLLEBbLIM
pesoHaTopom u sctpoerHbim RC reHepa-
TOPOM, PEXMM «IABYXCKOPOCTHOMO CTap-
Ta» MMKPOKOHTponnepa u pexum Fail-
Safe Clock Monitor.

Bo Bpems pabots nonbsosatens
moxeT nepekmoyatscs mexay IntRC u
BHELHUM KBapuem. Mbl nonyuunm cur-
Han OT paTymka u obpabaTteiBaem ero.
Tenepb HOM HeEOBXOAMMO nNepenaThb
ero rmasHoMy koHTponnepy no RS485
Ha ckopoctn 115200. IntRC He noga-
XOAMT M3-30 OTHOCUTENBHO GONbLWON
norpewHoctu. Mo3Tomy Mbl 3anyckaem
sHewrmin 20 Mlu keapu v npopon-
xaem obpabaTeieaTs curHan. Keapu
BbILUEN HA CTaBUbHLIN pexnm pabo-
Thl, NPOLECCOP NEPEKTIOUMICH HA HEro
(ectectBeHHO, coobwmne Ham 06 3ToM)
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Huzkas norpewHocts RC reHeparopa BO MHOrMX
4 NMPUIOKEHUNAX NO3BOJISET OTKA3AaThCsA OT KBApLA

M Mbl MOXEM MPUCTYMUTb K nepepaye
0OHHbIX. [Tepenaya AaHHbIX 3aBEpPLIEHA
MOHO BbIKNIOYNTL KBAPL, U BEPHYTHCA B
PEXMM CBEPXHM3KOTO SHepronoTpebne-
Hua (IntRC, 31 klw).

[na npunoxenui, Tpebyowmx nckio-
YUTENbHOM HALEXHOCTU MNpPefyCMOTPEeH
pexum Fail-Safe Clock Monitor. C no-
MOLLBIO 3TOM ONUMU MUKPOKOHTPOSMNEP
MOXET CneguTb 30 TAKTOBOW 4ACTOTOWM
KBAPLEBOrO PE30HATOPA U B Cliydae cHost
KPUCTQNNa MMKPOKOHTPONNEP 6e30nacHo
nepeigeT Ha BHyTpeHHumit RC renepaTtop.
MckniountenbHas HapexHocTs!

MMeHHO HapexHOCTb BCerna Obina oT-
JIMYUTENBHOM OCOBEHHOCTBIO MUKPOKOHT-
ponnepos dupmbl Microchip. Cocrasnsio-
LLIMe 3TOM HALEXHOCTHU NPOCThI:

e Power-on Reset (POR) — c6poc no
BKITIOYEHMIO MUTAHUS;

e Power-up Timer (PWRT) — sanepxka
BKITIOYEHMS MOCNE NOAAYN MUTAHMS;

e Oscillator Start-up Timer (OST) —
npoueccop He BbixoanT u3 Reset’a
[O Tex Mop, MOKA He «packayaet-
ca» kBapuesbli pesoHatop (1024
MMYNbCa);

e Brown-out Reset (BOR) — cbpoc B
Cnyvyae CHMXEHUA HAMPAXKEHUA HUXKe
AOMYCTUMOTO YPOBHS;

e Waitchdog Timer (WDT) — annapar-
HO-MPOTPAMMHOE CPEACTBO «CTOPO-
xeeor nec». [lonb3oBaTenb [OMKEH
neproamYecku obHyNATb AAHHbIA TAMR-
Mep, MHAYE ero NepenosHeHWe npw-
BegeT k cbpocy npoueccopa. OueHb
sbdekTrsHOE CpeacTso ang 60pbLbLI C
«yNETAMM» NPOrPAMMBI.

OpnHAKO OaHHBIA TAWMEpP MMEeT W
BTOPOE HA3HAYEHME: B Cly4de, ecnu
WDT cpa6otan B To Bpems, kOraa npo-
ueccop Haxommncs B pexume Sleep,
nepenonHeHune TaMepa NPUBERET He K
cBbpocy NPOUEccopa, a K BLIXOAY €ro u3
Sleep pexuma. JanHas ocobeHHOCTb
O4YeHb 4ACTO MPUMEPANACh B YCTPOIi-
CTBOX, PABOTAIOWMX MEPUOAMUECKM U
TPebyIoWMX MUHUMANBHOTO 3HEPro-
notpebneruns. [asaiTe paccmoTpum
BECbMA 3K30TMYECKMI npumep — k Bam
obpaTtunocs obuwectso «3eneHbix» C
npocbboi co3aaTb NPUBOP, KOTOPbIH
B TEYEeHUW NaTh net OyaeT ABTOHOMHO
KOHTPONMPOBATL YPOBEHb BOAbl B peEKe
JecHa. Kontpons Heobxoanmo npowms-
BOAMTL PO3 B CyTku. BoT mmenHo ans
NofoBHbIX MPUAOXEHNA U UMEET CMBICTT

e ynyqwenHas TexHonorus Flash u  wucnonssosats pexum Sleep cosmectHo
EEPROM namstu; ¢ WDT — koHTponnep Haxoautcs B pe-
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XMME CBEPXHW3KOro 3Hepronotpebne-
HUS M UL M3peaKa npobyxaaeTtca ans
OCYLLECTBNEHUA 3AMEPOB, CHOBA yXOAs
g Sleep. Mepuoa cpabatsisanus WDT
ans koHTponnepoe cepuu PICTEF87xA
cocraenaet okono 18 mc. Konoccans-
HOSt 5KOHOMMS sHEepPruul
OgHako cornacutecs, 4to 18 mc — 310
HE TO 4YMCNO, KOTOpoe xoTen Gbl BUAETb
pa3pabOTYMK LAHHOTO YCTPOMCTBA.
®upma Microchip nowna Ha scTpeyy
NOXENnaHuIM Pa3pabOTYMKOB M OCHAC-
tmna PIC16F88x ynydweHHsiM Mogynem
WDT. [lepsoe otnmune — 37O cywec-
TBEHHO CHWMXEHO COBCTBEHHOE 3HEepro-
notpebnexne Moayns, BTOPOE — MAKCH-
MQnbHBIN Neproa CPabaTLIBAHMA MOAYNA C
BKITIOYEHHBIM NMpepaennuTenem CcoctasnisaeTt
Teneps 268 cexkyHa.
SHepronoTpebneHne kKOHTpoNepa:
e pexum Sleep — 50 HA @ 2.0 B;
o pabounit pexmm — 11 MkA @ 32kl
@ 2.0 B;
o pabouni pexum — 220 mkA @ 4 MTy
@ 2.0 B;
e WDT—1mcA@ 2.0 B.
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HauanbHoro ypoBHs PICkit2

BknioueHnune monynsa ECCP B pexxume «moct»

NTak, MuHMManbHOE 3Hepronotpeb-
NeHWe HaWero ycTponcTea obecnedeHo,
Tenepb NPUCTYNM K c6opy MHPOPMALMM.

3ayactyio 6ONbWMHCTBO AATYUKOB

“meeT aHanorosyio npupoay. Ans paboTsl

¢ aHanorosbiMu gaHHbIMK PICT6F88x nme-

eT [1Ba MOAYNa — MOAYSb KOMNAPATOPOB

u moayns ALIIM.

PIC16F88x Hesasucmo oT konmyect-
BQ BLIBOAOB KOHTPOMNEPA MMEET ABA aHA-
NOroBbIX KOMNAPATOpPA. KCIK BXOfAbl, TAK U
BbIXOAbl KOMMNAPATOPOB AOCTYMHbI BHELLHE.
VimeeTca BCTPOEHHBIN MOAYNb FreHepaLmm
onopHoro Hanpsxenua (% ot Vdd), a Tak-
Xe WMMEETCR MOfyb reHepaumn dukcu-
POBAHHOTO onopHoro Hanpskerusa 0.6 B.
CocTosHMeE NOrMYeckoro BLIXOAA KOMNAPQA-
Topa C2 MOXET ABMATbCA CUTHANOM paspe-
werna pabotsl 16 6utHoro Timerl. Mpe-
BblLLUEHME 30AAHHOIO YPOBHA HAMNPAXEHUA
MOXET aBNATbCA CUTHANTOM K BbIKITIOYEHUIO
renepaunn LUMM (mogyns ECCP).

Mogyns 10 6utHoro AL He npetep-
nen 3HAYUTENbHBIX UBMEHEHUM. E,EU/IHCTBGH'
Hoe uameHerHne B moayne ADC kacaercs
KONMYEeCTBA kaHaMOB: Tenepb 28 BbiBOA-
Hble MUKpPOKOHTposneps nmetoT 11 Bxoa-
HbIX KOHANOB, B TO Bpema kak 40 BbiBOAHbIE
KOHTpOnnepsl nonyuunu 14 kaHanos.

MukpokoHTponnepsl cepwuu
PIC16F88x mmetoT Tenepb oamH momynb
CCP (saxsar, cpasHenune, LUMM) 1 opun
mopyns ECCP (ynydwensiit mogyns CCP).

Mogyns CCP Bcem xopowo ussecteH
1 UMEET CreayioLLIMe XAPAKTEPUCTUKM:

o 16 6UTHBIN MOLYNb 3GXBATA AfIMHbBI MM-
NynbCa, MAKCMMAMbHOE PAa3peLeHue
12.5 ne;

e 16 6UTHBIN MOLYTb CPABHEHMS, MOKCH-
mansHoe paspeterne 200 He;

e 10 6utHoit LWLKMM, makcumansHas
yacrota 20 «lu.

Moayns ECCP umeert Takue xe xapak-
Tepuctukm, ogHako pexmm LM moxer
PAaBOTATL B OAHOM M3 YETHIPEX PEXUMOB:
e UMM c opHum BbIXOZOM (CTaHmapT-

HbIN PEXMM);

e nonymocrt (Half-Bridge);

mocT (Bridge), npamoi pexum;

mocT (Bridge), 06paTHbIf pexmm.

Pe)KVIMbI pC|6OTbI «MNONYMOCT» U KMOCT»
NPMBEAEHbI HO PUC. 2 1 3 COOTBETCTBEHHO.

[na obecneyerns 30LMTE CUMNOBBIX
TPOH3MCTOPOB OT CKBO3HBIX TOKOB BO3-
MOXHO MCMOMb3OBAHME MPOrPAMMMPYE-
MOro «MepTBOro Bpemenmn» (dead time) 8
PEXMMAX KMOCT» U «NONTYMOCT».

3awutHoe oTkmodeHne PWM ocy-
WECTBAAETCA NPH MOMOLLM:

e nopauun nornueckoro 0 Ha BuiBog INT;

e cpabatbisaHua komnapatopos Cl
unm C2;

®  POrpPaAMMHOWM

ECCPASE.

Mogyns ECCP takxe moxet GbiTh Ha-
CTPOEH Ans OBTOMATMYECKOTO PectapTa
LLIMM nocne cHaTUS NpuW3HOKA, BbI3BAB-
WEro 3aWUTHOE OTKITIOUEHHE.

Mogyns USART nonyumn Tpu gononHu-
TenbHbIX GYHKUMM, AENAIOWMX €70 UAEANb-
HeiM ansa paboTel ¢ LIN npotokonom:
®  OBTOMATMYECKOE ONPERENeHue v noa-

CTPOWMKA CKOPOCTH Nepenayn AAHHbIX;
e BbixOoa M3 Sleep npu nosydeHUU Cum-

sona «Breaky;

YyCTQHOBKM  BUTa

e nepepada 13 6utHoro cumeona
«Break».
Heobxoanmo otmeTuts, 4to dupma
Microchip wmsgasHa npuaepxueaeTcs

TPAAMLMM BbINYCKATb COBMECTUMBIE KOHT-

ponnepsl. COBMECTMMOCTb «HOTA B HOTY»

M NPAKTUYECKM MOMHAS COBMECTMMOCTb

NPOrPAMMHOTO  KOAAQ MO3BOMMIAM 6Ob-

LUMHCTBY MOMb3OBATENSM NEPENTHU HA HO-

BblIif MPOLECCOP C MUHUMATbHBIMK 30TPA-

TAMM BPEMEHM.
M B KOHUE O NMPUATHOM:

® KOK MPOrPOMMMPOBAHME, TAK M OT-
NQAAKA 3TOW CEePUM MUKPOKOHTPOJIE-
POB MPOW3BOAMTCS CPA3Y MPU MOMO-
Wy HOBOrO HEAOPOroro YCTPOWMCTBA
dupmel Microchip — PICkit 2 (puc. 4)
Ecrecteenno, uto MPLAB ICD2 takxe
OKQ3bIBAET MOMHYIO MOAAEPXKY ACH-
HbIX KOHTPOMNEPOB.,

e posHuuHas ueHa MEHbBLUE peyx c
MOMOBMHOM BONNAPOB!

Bonee petanbHyilo uHdpopma-
LUMIO MOXHO nonyuuts B oduce
000 «Framman:

49005, AHenponeTpoBcK,

yn. ®Pypmanoeaq, 15, op. 101,

Ten. (0562) 36-07-92,

http:// www.microchip.ua
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