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PIC-KoHTponnepbl!'

Heckonbko ner Ha3zajg, B MUPE OJHOKPHUCTAIbHBIX MMKPOIIPOLECCOPOB MOSIBU-

JIOCh HOBOE CEMEHCTBO CO3/IaHHOE aMepukaHckoi ¢upmoit Microchip. HoBuuok
OUEHb YJAUHO BIMCAJICS B MNAJIUTPY BBINYCKAEMbIX MUKPOKOHTPOJJIEPOB U, HEB3U-
pas Ha TPAAMLMOHHO )KECTKYIO KOHKYPEHIIMIO CO CTOPOHBI IPU3HAHHBIX aBTOPHUTE-
TOB, OypHO mporpeccupyeT. OO0 3TOM CBUACTEILCTBYET W TOCTOSHHOE IOSBICHHUE
HOBBIX mpezactaBurencii cemeiictBa PIC, U mOCTOSHHBIN pocT 00BEMOB MpOJaX Ha
MHUPOBBIX PbIHKaX. B 001acTH MUKPOKOHTPOJJIEPOB T.H. ~HMXKHETO YPOBHSA~ MHKpO-
KOHTpouiepsl cemelictBa PIC ycmemHo KOHKYpUPYIOT C H3BECTHBIMH OOpa3Iamu
¢bupm UaTen u Mortopona, Cumenc u ®@wmunc. Yro gemaer PIC cronb mpusneka-
TENbHBIM Ul MacCOBbIX wu3fenuid?  IIlpakTuyecku wuaeanbHOE COYETaHHE  BbI-
covaiero ObICTPOACHCTBHS, HHU3KOTO JHEPrOMOTPEOJICHUs, BBICOKOH CTENeHH
MHTETPAlUH MaMsATH U Tepu(epUuiHBIX YCTPOHCTB B MajoM KOpPITyC€ U TPU BCEM
9TOM - HU3KOH LIEHBI.
MuxkpoxonTtposuiepsl PIC - 3TO 4eMnHOHBI IPOU3BOAUTENBHOCTH CPEIU OJHOKpH-
CTaJIbHBIX MUKPO-DBM HMpOKOro npUMeHEHHUs. DTO JOCTUTHYTO B OCHOBHOM H3-3a
ux RISC (reduced instruction set computer ) apxutektypsl. OHa MPEANONaraeT, 4To
BCE HMHCTPYKIMM HWMEIOT OJMHAKOBYIO MuHY ( 14 OuT) M BRIOMparoTCs 3a OJUH
MAIIMHHBIA UK. DTO MIMPOKUN U BEChbMa TIIATEIBHO MOJ00paHHBI HAOOD, cie-
UabHO TpEJHA3HAUCHHBIH [UIA 3a7ad  YIpPaBJICHHUS, BBOJA/BBIBOJIA CHTHAJIOB.
31ech HET CIOXKHBIX apu(PMETHUYEeCKUX JACUCTBUI THIIAa YMHOXKEHUS, X Bam mpuzer-
Csl MPOrPaMMHUPOBATh  CAMOCTOSITENIFHO  HJIM  [03aUMCTBOBaTh U3 OHMOIHMOTEKH
HOJIITPOIPaMM.

RISC apxutexkTypa naeT NPOU3BOAMTEIBHOCTH MOpsAKAa 6 MIH. OIL/C., © OC-
TaBJISET IO CKOPOCTH Jalleko Mo3aau MNpexHuX (asoputoB. [IpuBenem BbI-
JCP)KKA U3 CPaBHUTEIBHOTO aHalu3a, NpoBeaeHHOro (upmoii Microchip, koro-
pBI MJUTIOCTPUPYET CKOpocTHble mpeumyniectBa PIC  KOHTposuiepoB U KOM-
NaKTHOCTh MX TporpaMMHoro koaa. CpaBHHMBAaIMCh Y4YacTKH (DYHKIIMOHAIBHO
OJIMHAKOBBIX IPOrpaMM sl pa3HbIX OJHOKpUCTaIbHbIX OBM. Mcnoap3zoBanuch
TaKHe
TUIIMYHBIE TECTH: - ynakoBanHoe BCD mpeoOpa3oBanue, “ourynbsiBaHue’” OHUTa C
BETBJICHUEM I10 HEMY, IHMKJI MO CYETYHKY, MOOWTHBIA CABHUT OaiiTa, NporpaMMHas
BbIJIEP)KKAa BPEMEHU.

CpaBHHBaJ'ICH PIC16C5x (@ 20MHz u:

Motorola MC68HC04 @ 11mhz,
e Motorola MC68HCO05 @ 4.2MHz,
¢ Intel 8048 @ 11mhz,

* Zilog Z86Cxx @ 12MHz,
* National COP800 @20mhz.

Pe3ynbrarhl CpaBHMTENBHOIO aHaln3a OJHOKpHUCTaIbHBIX Mukpo OBM wu PIC
KOHTpOJLJIEPA TPUBEACHBI HUKE.

PIC16Cx | COP800| MC86HC04| MC68HCOY Z86Cx

80

OtHocurensHbii | 1.00 1.29 1.82 2.24 1.51
pasMep KoJI0B

1.5¢

1(C) 1. KobGaxumze, A. Ilpoxopenko, hpupma “duron”, Mocksa.



CKopocCThb BbI- 1.00 0.11 0.02 0.14 0.21

IIOJIHCHUA

0.11

BHyTpeHHs nporpaMMHasl IaMsATbh KOHTPOJUIEPOB 3alOJIHAETCS CaMUM  IOJIb-
30BaTeNieM M OBIBACT JBYX HWCIOJHEHHMU: OJHOKpaTHO mporpammupyemoe [13Y u
MHOTOKPaTHOE C yJIbTPa(pHOIETOBBIM CTHPAHUEM, IOMHMO 3TOTO €CTh KOHTPOJLIEPHI
¢ anekTtpuyecku nepenporpammupyemsiM [I13Y. OueHb BaxHBIM JJI1 MHOTHX
IITPHX - 3TO HAJIM4KE OUTa CEKPETHOCTH.

O6bem I13V 3aBucut ot mapku PIC konTposiepa: ot 512*12 Out mis cambIx
NpOCThIX TpwiIoxkeHud u o 8K*16 Out mis Gosee crnoxHbIX. Berpoennoe O3V
JTaHHBIX € 8-MM OMTHOM opraHu3alued BapbHpyeTcs Mo oobeMy oT 32 1o 454 Oaliir,
kak BapuaHT 64*8 EERAM.

PIC koHTposiep MOXKeT “3aBOAMTHCSA” Kak OT KBapua, Tak U OT o0brgHON RC
nenouku. [lpu 3TOM BreuaT/IseT AUana3oH TaKTOBOM YaCTOTHI Mpoleccopa - OT 32
k[ no 20 MI'n! Bremnux RC wnemneit mans ¢popmupoBaHus cUTHaiIa cOpoca BoO-
obme He TpeOyercs! Mukporpoiieccop ero BeIpadaThIBaeT caM  aBTOMATHYECKH
IpU BKJIFOUEHUU MUTAHUSA WM NpH noaade BHemHero curiaga MCLR. Hanpske-
HUE MUTAHUS MOXET HU3MEHSThCA B Mpenenax, oT mioc 2,5 a0 6,25 Bonbt. 910
JIeNIaeT ero He3aMEHUMBIM JIJIsl TOPTATUBHBIX NPUIOKEHUHN C MUTAaHUEM OT OaTapeil.

Tok nmoTpeOsaeHus] 3aBUCUT OT BBIOPAaHHOM YaCTOTHI T'eHepanuu. Tak, Hampumep,
pu HauMeHbIel yactote B 32 k[T OH oueHb Manm U cocTaBiseT Bcero 15 MkA (!).
Hanee, Tok Bo3pactaeT 10 3 MA ¢ pocToM 4acToThl 10 4 MI'1 u B mpejene MoxXeT
ctatb 20 MA Ha yacrtote 20 MI'. [lnst MUHUMH3AIIUKA SHEPTOMOTPEOICHHS TTPUMeE-
HSIOT WUMIOYJIbcHyl0 paboty PIC koHTposnepa, T.e. OH HAaXOAWUTCA B “‘CIsIUKE” C
MOJIHBIM COXPaHEHHEM COIEPKUMOTO MaMsTH, IOKa BHEIIHEE COOBITHE HE MOTpe-
Oyetcst kakoro-to ero paeiictBus. Kpome BHemnero curtana MCLR, npyrum coObl-
THEM, KOTOPOE MOXET “MpoOyXIaTh’ KOHTPOJUIEP SABJISETCS CUTHAT OT BCTPOEHHOTO
IpOrpaMMHUPYEMOTro CTOpoxeBoro Taimepa (watch dog), KOTOphIii HE MO3BOIHT
nporeccopy “3acHyTh’ HaBcerna. Jlunuii BBoga/BeiBoAa oT 12 g0 33, B 3aBHCHMO-
CTH OT Kopmyca. Bce nuHUM [ByHanpaBi€HHBIE C MPOU3BOJBHBIM MPOTPaAMMUPO-
BaHMEM HMX Ha BBOJI/BBbIBOJA. HekoTopeie Moaenun UMEIOT TakKe U BCTPOSHHBIN §-
mu OoutoBblii  AIIIl ¢ cuctemoit mpeppiBaHmii, BeIpabaTeiBaeMbix ATUM ALl wu
KOMITapaTOpaMH KOJOB Ha JIMHHSAX BBoJa/BeiBoja. Hecmorps na K-MOII texHo-
JIOTHIO, JTUHUU BBIBOJA JOCTATOYHO MOIIHBI ¥ B COCTOSHUM HAMPSMYIO yIpaB-
JSTh CEerMEHTaMHU CBETOJMOJHOTO HHJIMKATOpa. BTekaromuii v BeITEKAIOMINA TOK
70 25 MA Ha BceX JMHHUAX OJHOBpeMEeHHO U 10 SOMA Toinpko Ha opHoM! Dta
O0COOCHHOCTh JIMHHM BBIBOJA TMO3BOJISIET PEAU30BaTh YAMBUTEIBHO MPOCTOE CO-
NpsDKEHHE CO CXeMaMH TOJIb30BaTessl.

Microchip mpemocraBisieT mnojib30BaTeN0 HIMPOKyI0 rammy PIC koHTposute-
POB, OTIUYAIOIIUXCS IPYT OT JIpyra KOJIMYECTBEHHBIMU XapaKTEPUCTHUKAMH, BCTpPO-
€HHBIMU anmapaTHbIMU QYHKIUSIMH M COOTBETCTBEHHO 1eHOoM. [llupokuit BEIOOD
MO3BOJIAET JOCTUYD OYTH HUCATLHOTO COOTHOLIECHUS MeXay 3QPEeKToM OT mpume-
HeHusi Toro uian uHoro PICa u 3atparamu. PaccmarpuBaemble u3JENHs MUKDO-
KOHTPOJIIEPbl CEMEMCTBA BBITYCKAIOTCS B Pa3IMYHOM HCHOJHEHUH: Kopiyca DIP,
SOIC, SSOP, PQFP, PLSS, auamazon pabouux temmepatyp -40 C +125 C.



Utak, BkpaTtuye - YTO TAKOE PIC ?

PIC16CXX- ato 8-paspsiaabie MuUKpokoHTposiepsl ¢ RISC  apxurtekTypoit, npo-
u3BoguMbie Gupmoit Microchip Technology. 3T0 cemMeiicCTBO MHKPOKOHTPOJUIEPOB
OTJIIMYACTCS HU3KOW IIEHOM, HU3KUM SHEPronoTpeOICHUEM U BBICOKOH CKOPOCTBIO.
MuxkpoxkoHTposuiepsl UMeroT BcTpoeHHoe DIIII3Y nporpammbr, O3Y naHHBIX U BbI-
nyckaroTcs B 18, 28 u 40 BBIBOAHBIX KOpIycax.

PIC OTP - 310 ogHOKpaTHO MPOrpaMMHUPYEMBIE TOJb30BATEIEM KOHTPOJIIEPHI,
NpeHa3HAYCHHBIC ISl TIOJTHOCTHEO OTTECTHPOBAHHBIX M 3aKOHYCHHBIX H3CIUH, B
KOTOPBIX HE OyJeT MPOUCXOIUTh NATBHEHIIINX H3MCHEHUH KO,

Jl1g oTnaku nporpamMm M MaK€TUPOBAHUS BBIITYCKAETCS BapUAHT KOHTPOJIEPOB C
yAbTPa(UOIETOBBIM CTHPAHUEM. OTH KOHTPOJUIEPH! JOMYCKAIOT OOJBIIOE YHCIIO
IIUKJIOB 3alMCH/CTHUPAHHS U UMEIOT OY€Hb MaJloe BpeMst CTUpaHus - 00bIYHO 1-2 Mu-
HyTbl. OJHaKO ILI€Ha TaKWX KOHTPOJUJIEPOB CYIIECTBEHHO BBILIE, YEM OJHOKPATHO
IPOrpaMMUPYEMBIX, TIOITOMY MX HEBBITOJHO YCTAHABIMBAaThb B CEPUIHYIO MPOIYK-
0. Kpome Toro, onu umerot manoe (1-3 mecsna) Bpemst XxpaHeHHst HH(POPMAIIHH.

g uznenuit, mporpamma KOTOPBIX MOXKET MEHSTHCS, INOO COACPKUT KaKkue-I1oo
NEpPEeMEHHbIE YacTH, TaOJIUIIbI, TapaMeTPphbl KATMOPOBKH, KIIOUU U T.JI., BBITyCKAeTCA
3JIEKTPUYECKH CTHUpaeMblil U nepenporpammupyemseiii konTpomiep PIC16C84. On
TaK)Ke COJCPXKUT IEKTpHUUEcKH nepenporpammupyemoe [13Y naHHbIX.

CemenctBo PIC16CXX

MpI HauHEM JleTallbHOE onucaHne Mukpocxem cemerictBa PIC ¢ Tex ocobennocreit
U MPEUMYIIECTB, KOTOPbIE BBIIEISAIOT 3TH MUKPOKOHTPOJUIEPHI cpeau Apyrux. Jlng
NPUMEHEHHH, CBSI3aHHBIX C 3amuToi nHdopmarmu, kaxaeiii PIC nmeer 6ut cexper-
HOCTH, KOTOPBIH MOXET OBITh 3almpOTrpaMMHUpPOBAH ISl 3alPELICHUS CUUTHIBAHHS
nporpammHoro koja u [13Y nanssix. Ilpu nporpaMMupoBaHuy cHavyana 3aluchbIBacT-
Csl IPOIPaMMHBIN KO, MPOBEPSETCS HAa MPABUIBHOCTD 3aIIMCH, a 3aTE€M yCTaHABIIMBa-
eTcs OUT ceKpeTHOCTH. Ecin MombITaThesi MPOYUTAaTh MUKPOCXEMY C YCTAaHOBJICHHBIM
o6urom cekpetaoctd, To it PIC16C5X crapmme 8 pa3psaaoB kojaa OyayT CUATHIBATH-
cs xak 0, a mymagmue 4 paspsaa OyayT IpeICcTaBIsITh cOO0N CKpeMOIupoBaHHbIe 12
pazpsnoB komansl. s PIC16C84 anamoruuno 7 crapmux paspsaoB OyIayT CUHUTHI-
BaThCS HYJISIMH, a 7 MIIQIIUX pa3psiioB OyAyT MPEACTaBIATh CKpeMOIupoBaHHbIe 14
paspsa0B KoMaHAbl. DnekTpuuecku nepenporpammupyemoe 113V nannsix PIC16C84
P YCTAaHOBKE OMTA 3aIUTHI HE MOKET OBITh CUUTAHO.

Muxkpoxontpoiuiepsl cemeiictBa PIC umeror oueHb 3hpekTUBHYIO CUCTEMY KO-
MaHJ1, COCTOSIIYIO BCero U3 35 MHCTPYKIMi. Bce MHCTPYKIIMU BBIMOIHSIOTCS 32 OAUH
IUKJI, 32 UCKJIIOYEHHEM YCJIOBHBIX MEPEXO0J0B W KOMaH]I, U3MEHSIOUINX Mporpamm-
HBI CYETUMK, KOTOPBIE BBIMOMHIIOTCS 3a 2 1ukiaa. OJUH UUKI BBIIOJHEHUS WHCT-
PYKLIMU COCTOUT U3 4 MEPHOJO0B TAKTOBOM 4acTOThl. TakuMm 00pa3oMm, MpU YacToTe
4 MI'n, BpeMs BBINOJHEHUS MHCTPYKIMH cocTaBisieT | Mkcek. Kaxnass uHCTpyKIus
COCTOMT W3 14 OuT, NensAmMXcs Ha KOJ ONepaluu W onepaHa (BO3MOXHa Ma-
HUNYJISIUS  C PETUCTPaMU, STYeHKaMH MaMATH U HEMOCPEACTBEHHBIMH JTaHHBIMU ).



Bricokas ckopocTh BbinosniHeHHs komana B PIC nocturaercs 3a c4er MCHoIb30Ba-
HUs JBYXIIMHHOM ['apBapacKoi apXHUTEKTYpbl BMECTO TPAJAULIMOHHON OJHOIIMHHOU
®oH-HeiimaHoBckoii. ['apBapickas a apXUTEKTypa OCHOBBIBa€TCsS Ha Habope
PErucCTpOB € pa3/IeICHHBIMU IIIMHAMU U aJPECHBIM IIPOCTPAHCTBOM JJIsl KOMaHA U IS
nanHbIX. HaGop permctpoB o3Hauaer, 4To BCE MPOTpaMMHBIE OOBEKTHI, TAKHE KaK
HIOPTHI BBOJA/BBIBOJIA, STUEHKU TMaMATH W TaliMep, MPECTABISAIOT co00i (u3ndecku
peaan30BaHHbIC allllapaTHbIE PETUCTPHI.

[Mamsate manabix (O3Y) mis PICI6CXX ummeer pa3psaHOCTh 8 OWUT, MaMATh
nporpamm (ITI13Y) umeer paspsgaocts 12 out mna PIC16CSX wu 14 O6ut mis
PIC16CXX. HUcnonbs3zoBanue ['apBapACKON apXUTEKTYpbl MO3BOJIAET AJOCTUYD BBICO-
KOM CKOPOCTHU BBITIOJTHEHUSI OUTOBBIX, OAWTOBBIX U PErHCTPOBBIX omepaiuil. Kpome
Toro, ['apBap/ickasi apXUTEeKTypa JOMyCKaeT KOHBEHEepHOE BBIMOJIHEHHE WHCTPYKIHUH,
KOT'Jla OJTHOBPEMEHHO BBITIOJHSAETCS TEKYIash UHCTPYKIMS U CUUTHIBACTCS CIEAYIO-
mas. B Tpagunmonnoit xe ®oH-HeiimMaHOBCKOW apXMTEKType KOMaHIbl U JIaHHBIC
NepealoTCcsl Yepe3 O/IHY pasesieMyl0 WIH MYJIbTUIUIEKCUPYEMYIO IIMHY, TEM CaMbIM
OTpaHUYMBas BOZMOXHOCTH KOHBEHEepU3aIiH.



OnucaHune koHTponnepa PIC16C84

PIC16C84 otnocutcs k cemeiictsy KMOII mukpoxoHtposiepoB. OTinuaercs
TeM, 4to umeeT BHyTpeHHee 1K x 14 6ut EEPROM nanst nporpamm, 8-OuTOBBIE JaH-
Hele U 646aiir EEPROM namsitu gansbix. [Ipu 3TOM oTiMuaroTcst HU3KOM CTOM-
MOCTBIO M BBICOKOM IPOU3BOIUTENBHOCTHIO. [l0b30BaTENMN, KOTOPBIE 3HAKOMBI C
cemeiictBoM PIC16C5X mMoryt mocMoTpeTh MoApOOHBIM CIMCOK OTINYHMI HOBOIO OT
MPOU3BOAUMBIX paHee KOHTpoiuiepoB. Bce komanabl coctoaT u3 oaHoro ciosa (14
OWT MUPUHON) W UCTIOTHSIOTCA 32 onuH muki (400 He mpu 10 M), xkpome ko-
MaHJ Iepexo/a, KOTopele BhINoNHAOTCA 3a 1Ba 1ukia (800 Hc). PIC16C84 umeer
npepbIBaHKe, CpadaThIBAIOINIEE OT YEThIPEX UCTOYHUKOB, M BOCBMHUYPOBHEBBIM am-
napaTHbIii cTek. [lepudepuss Brmouaer B ceOs 8-OMTHBIA TaliMeEp/CUETUHK C
8-OMTHBIM TPOTPAMMHUPYEMBIM MpPEIBAPUTENBHBIM AenuTeneM (daktuuecku 16 -
OuTHBIN TaiimMep) U 13 MUHUI ABYHANpaBIEHHOTO BBOJA/BBIBO/IA. BhicoKas Harpy3ou-
Hasi CIIOCOOHOCTH (25 MA Makc. BTeKaromwii Tok, 20 MA Makc. BBITEKAIOIUN TOK)
JUHUKA BBOJIA/BBIBO/IA YIIPOILIAIOT BHEIIHWE JpaliBepbl U, TEM CaMmbIM, yMEHbIIa-
eTcsi o0mas CTOMMOCTh CHUCTeMbl. PaspaboTrkm Ha  06a3e  KOHTPOJUICPOB
PIC16C84 mnopnepxuBaercs acceMOIepoM, MPOTPaMMHBIM CHMYJISITOPOM, BHYTpH-
CXEMHBIM 3MYJIATOpoM (TosbKo pupmMbl Microchip) u mporpammaTopom.

Cepuss PIC16C84 momgxoaut sl IIMPOKOTO CIEKTpa MNPWIOKEHUH OT CXEeM
BBICOKOCKOPOCTHOTO YIIPaBJICHUS aBTOMOOMIIBHBIMH U 3JIEKTPUYECKUMH JBUTATENIS-
MU J0 SKOHOMHMYHBIX YJAJICHHBIX MPUEMONEpPEAaTYNKOB, TOKA3bIBAIOUINX MPUOOPOB
U CBs3HBIX MporeccopoB. Hamuuue 113V mo3Bonsier moacTpauBath mapaMeTphl B
NPUKIAIHBIX MporpaMMax (KOJbl TMepeAaTdyuka, CKOPOCTH JBHUraTeNs, 4YacTOTHI
MpUEMHUKA H T.1.).

Maubie pa3Mepbl KOPITYCOB, KaK JUisi OOBIYHOTO, TaK H JJII TIOBEPXHOCTHOTO
MOHTaXa, IeNIAeT 3Ty CEPUI0 MHUKPOKOHTPOJUIEPOB MPUTOJHOM JJIsi TMOPTATUBHBIX
npwiokeHnd. Hwuskas 1eHa, SKOHOMHYHOCTH, OBICTPOACWCTBHE, TMPOCTOTA UC-
M0JIb30BaHUS ¥ THOKOCTH BBOAA/BeIBOA fenaeT PIC16C84 npuBnekareIbHbIM JJaXkKe
B T€X O0OJAcTsAX, TJIe paHee HE MNPUMEHSUINCh MHKPOKOHTposuiepsl. Hampumep,
TaltMepbI, 3aMEeHA KECTKOU JIOTUKH B OOJIBIITNX CUCTEMAX, COMIPOIIECCOPHI.

Cnenyer nmo0aBUTH, YTO BCTPOCHHBIH aBTOMAT mnporpammupoBanus EEPROM
kpuctauia PIC16C84 nmo3BosisieT JIerko MOJCTpanBaTh MPOrpaMMy M JaHHbBIC MOJ
KOHKpETHBIE TpeOOBaHUs J1a)ke MOCIe 3aBEpUICHUS acCEeMOTMPOBAHUS M TECTHUPOBA-
HUS. DTa BO3MOXXHOCTb MOXET ObITh UCIOJIb30BaHA KaK JIJISl THPAKUPOBAHUSA, TaK H
JUIS 3aHECEHUS KaTMOPOBOUHBIX JAaHHBIX YK€ MOCIIEe OKOHYATENIbHOTO TECTUPOBAHMUS.

O630p xapakmepucmuk

BbicokockopocTHom RISC npoueccop

4 TOJBKO 35 MPOCTHIX KOMaHI;

¢ BCE KOMaHJbl BBIMOJHAIOTCS 3a oauH Iuki1(400ns), KpoMe KOMaH] Tepexoa,
BBIIOJTHAIOIIMXCS 3a JBa IIUKJIA;

¢ paboyas yacrora 0 I'ir ... 10 MI'x (Min 400HC 1K KOMaH/IbI);



14- OUTOBBIE KOMAH/IEL,
8- OMTOBBIE JJAHHBIE;

1024x 14 sneKTpUYECKH IEpenporpaMMHUpyeMOl MPOTrpaMMHON MaMATH Ha
kpuctaiie (EEPROM);

36x 8 perucTpoB 00IIEro UCIIOIb30BaHUS;
15 cnenuanbHbIX annapatHbiX peructpoB SFR;
64 x 8 sanextpuuecku nepenporpammupyemoit EEPROM namsartu 1iis naHHbIX;
BOCBMUYPOBHEBBIN aIlIIApaTHBIN CTEK;
npsiMasi, KOCBEHHasi 1 OTHOCUTENIbHAS apecals JaHHbIX U KOMaH/T;
YEThIPE NCTOUYHUKA IIPEPHIBAHUS:
e pHemnui Bxox INT,
* nepenonHenue taitmepa RTCC,
* [pepbIBaHUE MPU U3MEHEHUH CUTHAJIOB Ha JIMHUSX nopTa B,

* [0 3aBEpIIEHUIO 3anucu JaHHbIX B mamsaTe EEPROM.

Mepudepus n Beog/Beisog

¢

¢

13 nuHUI BBOJA-BBIBO/IA C MHAMBHIYAIbHOW HACTPOMKOM;
BTEKAOIINN/BBITEKAIONIUHN TOK ISl YIIPABICHUS CBETOINOIAMHU.
* MaKC. BEITEKaOMuil ToK - 20 MA.
* MakKC. BTEKaIOIIUH TOK - 25 MA.,

TMRO: 8 - Outnbiii Taiimep/cuetunk RTCC ¢ 8-OuTHBIM mporpammupye-
MBIM TIPEIBAPUTEIBHBIM JICITUTEIICM.

CneumanbHble cBOWCTBA

¢

¢

¢

aBTOMATHUYECKUI cOpOC MPH BKIIIOYCHHH;
TaliMep BKIIIOUEHHUS MIpH cOpoce;
TaliMep 3aIlycKa reHepaTopa;

Watchdog taiimvep WDT ¢ CcOOCTBEHHBIM BCTPOECHHBIM TI'€HEPATOPOM,
o0ecrevynBaroINM MOBBIIIEHHYIO HAJIe)KHOCTh;

EEPROM 6ut cekpeTHOCTH A5 3aIIUTHI KOJIA;
SKOHOMUYHBIN pexxuM SLEEP;

BBIOMpaeMble TOJB30BATENEM OUTHI Ui YCTAaHOBKH pEXHMa BO30YXKICHUS
BCTPOEHHOTO I'€HEepaTopa:



* RC reneparop ' RC;

* OOBIYHBIN KBAPIIEBBIN PE30HATOP . XT,
* BBICOKOYACTOTHBIN KBapLEBbI PE30HATOP ' HS;
* HKOHOMUYHBIA HU3KOYACTOTHBIN KpHUCTaII . LP;

¢ BCTpOEHHOE YycTpoicTBO mnporpammupoBanus EEPROM mnamsatu mnporpamm
Y JAHHBIX; UCIIOJIb3YIOTCS TOIBKO JBE HOXKKHU.

KMOIT TexHonoruga

¢ sKoHoMUYHas BeicokockopocTHass KMOIT EPROM texHomnorus;
¢ CTaTWYECKWIA MPUHITUI B ApXUTEKTYPE;
¢ IMPOKUHN AMANa30H HAMPSHDKCHUN MUTAHUS U TEMIIepaTyp:
* xommepueckui: 2.0 ...6.08, 0..+70C,
e mnpomsbinuieHHb: 2.0 ... 6.0B, -40...+70C,
e asromoOmibHBI: 2.0 ...6.0B, 40..+125C;
¢ HH3KOE MoTpebieHue:
e 2 MA TUNNYHO JUIA 5B, 4MI'L,
e 15 MKA THIIMYHO I 2B, 32KIn,

* 1 MxA tunnuno qyst SLEEP pexuma npu 2B.

Tunbl KOPILYCOB M UCTIOJTHEHUH

O603nauenus kopmycoB it kpuctamoB PIC16C84. Tun kopmyca yka3bIBaeTcs B
MapxkupoBke npu 3akaze mukpocxem. Kopmyca ObiBatoT TobK0 ¢ 18 BoiBogamu.

PDIP - OObruHbIi MIIaCTMACCOBBIN IBYXPSAIHBIN KOPITYC

SOIC - Manorabaputasiii DIP xopmyc ajisi MOHTa)ka Ha TIOBEPXHOCTh

Mapkupoexa npu 3akaze
O0603HaUeHNE MUKPOCXEM CKJIIA/IBIBACTCS M3 CIEAYIOIIUX MOJICH:

®dupm.HOMep/YacToTta reneparopa/ Temnep.muamazon/Kopmyc/IIpumeu
dupm.HOMEP : PIC16C84 Vddrange 4..6V,
PIC16LC84 Vdd range 2...6 V;

UYacroTa reHeparopa: 04 ---> 4 mHz gonvwuncmeo 4 MI'y. npubopos pa-
bomaem 00 10 MT'y."),

10 ---> 10mHz;

TemmneparypHblil [uamna3oH ObIBaeT:



- or 0C nmo +70C,

| ot-40C nmo +85C,

E ot-40C nmo +125C;
Koprmyc o6o3Hauaercs:

P - oObrunkbIii macTMaccoBelii DIP,

SO -300 mil SOIC.

INPUMEPDI:
PIC16C84-04/P - #nHz, kommepueckoe ucnonHenue B PDIP kopmyce,
HopM.quamazon Vdd
PIC16LC84-041/SO - 4nHz, ucnonHeHue JUisi TPOMBIIIJIEHHOCTH, PacIlIn-
peH HBIN Juana3oH nuranus, kopnyc=SOIC
PIC16C84-10E/P - UCnIoJIHeHHE i1 apTomoOmnert, 10 mHz, PDIP, wHopwM.
it TaHUE

CmpykmypHasi cxema PIC16C84

Stack 1 PC ALU Roaistor fil
--- 13 bit W reg Status cgistet tie
Stack 8
EEPROM 8-bit
program Data Bus
MEMORY Option Reg.
1024x14
RTCC
TRIS A 1 WT/RTCC | RTCC
Prescaller pmn
RA Port RAO-RA4
— 5 bit I
WatchDog
Timer
TRIS B
OSCl1
RB Port Igilsg-RB7 EF)-SCi-Hat?gZ ~oscr
1 iming ———
_Sleep Control | MCLR
Osc. Select
EEPROM Disable
Data Memor -
64x8 Y Configuration EEPROM

ApXHUTEKTypa OCHOBaHA Ha KOHLEMIUHU Pa3AeNbHbIX IIUH U 00NacTel maMaTu It
naHHbIX U U1 komaH[ ([apBapackas apxutektypa). llluHa nqaHHBIX ¥ maMsTh J1aH-
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HbIX (O3Y) - umeroT mupuHy 8 OHUT, a MporpaMMHasi IIMHA U MPOrpaMMHAsl MaMSTh
(IT3Y) wumetor mmpuny 14 Out. Takas KoHIeNuus 0OECNEYMBAET MPOCTYIO, HO
MOIIIHYIO CUCTEMY KOMaHJI, pa3paboTaHHYIO TaK, 4TO OWTOBBIC, OAWTOBBIE W DETH-
CTPOBBIE OIEPAIIUU PaOdOTAIOT C BEICOKO CKOPOCTBIO U C TIEPEKPHITHEM I10 BPEMEHH
BHIOOPOK KOMaHJI M ILMKJIOB BBIMOJHEHHS. 14- OWTOBasg MIMpWHA MPOTPAMMHOM
namsT obecriednBaeT BBIOOPKY 14-OMTOBOM KOMaHIBl B OAMH LHMKI. JIByXcTy-
NICHYaThI KOHBEHEp oOecreynBaeT OJHOBPEMEHHYIO BBIOOPKY U HCIIOJIHEHHE
KOMaH[Ipl. Bce KOMaH/IbI BBITTOJIHSAIOTCS 32 OJUH UK, HCKIII0Yasi KOMaHbl TMEpexo-
noB. B PIC16C84 mporpammuas mamare obsemom 1K x 14  pacmonoxkena
BHYTpU KpHcTasuia. McrnonHsemas mporpaMmma MOXKET HaXOAUThCS TOJIBKO BO BCTPO-
enHoM [13V.

Pa3eo0ka HOo)ekK

OyHKIMOHAIBHOE Ha3HaYyeHWe BbIBOAOB cM. O0o3HaueHuss BpiBomoB” win
CrpykrypHyto Cxemy. Tunsl koprycoB PDIP u ap. cMm. “Kopmyca”.

RA2| 1 14 RA1
RAS RAO
RA4/RTCC OSC1/CLKIN
MCLR OSC2/CLKOUT
Vss PIC16C84 |Vdd
RBO/INT RB7
RB1 RB6
RB2 RB5
RB3| 9 (K| R

Ha3HayeHue Ho)xek

O003HaUYEHN HOXKEK U UX (I)yHKI_II/IOHaJ'IBHOC Ha3HA4YCHUC

0O0603HaueHue HopMaJsibHBIH pe:xuM Pexum 3anmucu EEPROM
RAO - RA3 JIByHanpaBiIeHHBIC TUHUN

BBOJIa/BbIBOJIa. BXoaHbBIE

ypoBuau TTJI
RA4/RTCC Bxon uepes tpurrep llImurra.

Hoxxka mopta BBO/1a/BBIBO/IA C
OTKPBITHIM CTOKOM WJIH BXOJT
YaCcTOTHI JIs TaliMe-
pa/cuetunka RTCC

RBO/INT JIByHampaBieHHAs JIMHUS
NopTa BBO/Ia/ BBIBOJA WIIH
BHEIIHUH BXOJ TPEPHIBAHUS

Yposuu TTJI
RB1 - RB5 JIByHanpaBiIeHHBIC TUHUN
BBOJ1a/ BbIBOJIA. YpoBHM TTJI
RB6 JIByHampaBiieHHbIE TUHUT Bxoj TakTOBOI 4aCTOTHI JIst
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Oo6o3HaueHue HopmanbHblii pexum Pe:xxum 3anmucu EEPROM
BBos1a/ BeIBoAA. Yposuu TTJI. | EEPROM

RB7 JIByHanpaBieHHbIC TUHUU Bxon/Beixon EEPROM nan-
BBO/1a/ BBIBOAA. YpoBHM TTJL. | HBIX.

MCLR/Vpp Huzkuii ypoBeHb Ha 3TOM Copoc xontpomiepa s pe-
BXO/I€ TCHEPUPYET CUTHAII xuma EEPROM- nonats
cOpoca JuIst KOHTpoJUIepa. Vpp.

AKTUBHBIN HU3KHH.

OSC1/CLKIN J1J1s OIKJTFOUEH S KBapIIa,
RC nnn BXoJ1 BHENIHEN Tak-
TOBOM 4aCTOTHI

OSC2/CLKOUT ['eHepaTop, BBIXOJ TAKTOBOM
gacToThl B pexxume RC rene-
paropa, B OCTaJIbHBIX CITydasx
- JUIs1 TIOJIKJI.KBapI|

Vdd HanpsbkeHue nuranus Hanpsbxenue nutanus

Vss OO6mmii(3ems) OO6muit

O630p pecucmpos u O3y

Ob6nacte O3Y opranuzosana kak 128 x 8. K saeiikam O3Y MOXHO ajpecoBaThCs
IpsSIMO MJTM KOCBEHHO, uepe3 peructp ykazarenb FSR (04h). Oto Taxke oTHOCHTCS U
k EEPROM namsiTu 1aHHBIX-KOHCTAHT.

Page O Page 1
00 Indirect add. 80
01 RTCC OPTION 81
02 PCL 82
03 STATUS 83
04 FSR 84
05 PORT A TRISA 85
06 PORT B TRISB 86
07 87
08 EEDATA EECON1 88
09 EEADR EECON2 89
0A PCLATH 8A
0B INTCON 8B
oC 36 perucTpoB o0IIero Ha3Haue- 8C
2F i TOXeE AF
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Page 0 Page 1

30 HE CYIIECTBYET BO
7F FF

B peructpe craryca (03h) ectb OUTHI BBIOOpa CTpPaHHI], KOTOPHIE ITO3BOJISIOT
o0palaTeCsl K 4eThIpeM CTpaHHUIaM Oyaymux moaudukanuii sroro kpucramia. Of-
Hako jis PIC16C84 mamsiTh NaHHBIX CyHMIECTBYET TOIbKkOo a0 azapeca 02Fh. Ilepseie
12 ampecoB MCHONB3YIOTCS Ui pa3MEIIEHUs] PETUCTPOB CIIEHUAIBHOTO Ha3zHade-
Hus. Peructpel ¢ aapecamu OCh-2Fh mMoryT OBITH MCIONB30BaHBl, KaK PETUCTPHI
o01Iero Ha3HAYCHUs, KOTOPBIC MPEICTaBISAIOT coboit cratndeckoe O3Y. HekoTopsie
PETUCTPBI CHENMATBHOTO Ha3HAUCHHsI MPOAYyOJIMpOBaHbBI Ha O0EMX CTpaHMIAX, a
HEKOTOPBIEC PacIoNOKeHbl Ha cTpanule | otnensHo. Korma ycraHoBieHa crpaHu-
na 1, To obpamenne k agpecam 8Ch-AFh ¢aktuuecku aapecyer crpanmmy 0. K
perucTpaM MOXHO aJpecoBaThCs MPSIMO MM KOCBEHHO. B 000uX ciydasx MOXHO
aapecoBatb 10 512 perucrpos.

IIpsimas agpecanus.

Korna mpousBonutcst npsimast 9-6utHas agpecanus, miaamme 7 6uT 6epyrcs Kak
npsIMOM ajpec U3 KojJa orepanuu, a ABa outa ykazarens crpanun, (RP1,RPO) wu3
peructpa cratyca (03h).

Status OnCode
RP1 RPO 6 0
LT RAM
l i

v t
ADDRESS

KocBennas aapecauust

[f4 - Vkazamenv xocs.adpecayuu

JIro6as komanaa, kotopas ucnoib3yer f0 (anpec 00) B kadectBe peructpa dax-
TUYecKu oOpalaercs K ykazaTento, KoTopslid xpanutrcs B FSR (04h). Urtenue koc-
BeHHBIM oOpa3om camoro peructpa f0 mact pesynaprar 00h. 3amuce B peructp f0
KOCBEHHBIM 00pa3oM OyJeT BhITIAAeTh Kak NOp, HO OUTBHI cTaryca MOTYT OBITH W3-
MeHeHbl. HeoOxonuMmelit 9 - OuTHBIN agpec Gopmupyercs 0ObeTUHEHHEM COICPIKU-
Mmoro 8 - outHoro FSR perucrpa u 6urta IRP u3 perucrpa craryca.
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Status FSR=14

IFR 7 0
N e I O O O RAM
I ]
d 1
POINTER
RTCC maumep/cyemyuk
ClkOut=Fosc/4
I_ 8-bit Data Bus
or RA4/RTCC MUX MUX _
~TE XOR SYNC RTCC
I I I
RTS PSA ycraHoBka RTIF
IpephIBaHUSA
MUX 8-bit Counter
WatchDog [T
I 8-to-1 MUX | _PS0-PS2
PSA
MUX | WD
TimeOut
I
PSA

Pexxum Taiimepa BbiOupaeTcst myTeM cOpacbiBaHusi B Hoib Outa RTS, KOTOpBIit
Haxoautcs B peructpe OPTION. B pexume Taiimepa RTCC Oyner nHkpeMeHTHpO-
Batbca oT BHYTPEHHEI'O NCTOUYHUKA 4acTOTBI- KaXXKIblii KOMAHIHBINA ITHUKII
(6e3 nmpennenurens). [Tocne 3anmucu napopmanuu B RTCC, nHKpEeMEHTHPOBAHUE €T0
HAYHETCS TMOCNe ABYX KOMaHIHBIX LUKIOB. Takoe MpOMCXOAUT CO BCEMHU KOMaH/Ia-
MU, KOTOpBIE OPOM3BOJAT 3aMUCh WIM 4YTeHHe-Monaudukanuio-zanucy fl
(mannp.MOVF f1, CLRF fl). M36exaTh 3TOro MokHO mpu momoinu 3amucu B RTCC
ckoppektupoBaHHOro 3HaueHus. Ecau RTCC HyXxHO npoBepUTh Ha paBEHCTBO HYJIIO
0e3 ocTaHOBa CyeTa, ClieyeT HCHoib30BaTh UHCTpYKu MOVE f1,W. Pexum
CUeTYMKa BbIOMpaETCs MyTeM YCTaHOBKH B eauHuIly Outa RTS, koropslii Haxoaurtcs
B peructpe OPTION. B stom pexume RTCC Oyner MHKpeMEHTHpPOBATHCS JHOO
MOJIOKUTEIBHBIM, JMOO oTpunareabHbIM (GpoHTOM Ha HOXKe RA4/RTCC ot
BHEIIHUX coObrtuii. Hanpasnenue ¢poHTa onpeneiseTcsl ynpapisionuM OUTOM
RTE B peructpe OPTION. IIpu RTE=0 OGyaer BbIOpaH MOJOKUTENbHBIA (POHT.
[Ipenenurens MOXKET OBITH UCMONB30BaH WiK coBmectHo ¢ RTCC, unmu ¢ Watchdog
TaiimepoM. BapuaHT nmojakitoueHust Aenutenst Kontpoiaupyercs outom PSA B peru-
ctpe OPTION. ITpu PSA=0 nenurens Oyner noacoenunes k. RTCC. Conepxxumoe
nenurtenss mporpamMme HepoctynHo. Kosdduument penenus - mporpamMmupyercs.
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[IpepsiBanue mo RTCC BwIpabaTbiBaeTcs TOTAA, KOTJA MPOUCXOJUT TIEPETIOTHEHUE
RTCC raiimepa/cuetunka npu nepexoze ot FFH x 00h. Torna ycranaBnuBaeTcss OUT
3anpoca RTIF B peructpe INTCON<2>, JlanHO€ NpepbIBaHUE MOXKHO 3aMaCKUPO-
BaTh OutoM RTIE B peructpe INTCON<S5>. bur 3ampoca RTIF nomkeHn ObITH
cOpomien mporpamMMHO Tipu oOpaboTke mpepsiBanusi. [IpepsiBanue mo RTCC He
MoxeT BeiBecTH mporeccop u3 SLEEP moromy, uto TaiiMmep He (QyHKIIMOHUDPYET B
3TOM PEXUME.

Mpobnemsbl ¢ TaliMepom

[IpoGneMbl MOTYT BOBHUKHYTh TpPHU CYETE€ BHEIIHUX CHUTHAIOB. OTH CHUTHAJIbI
CTpOOUPYIOTCS BHYTPEHHUM CUTHAJIOM CHHXpoHU3auuu, cM. cxemy SYNC. O6pazy-
eTCsl HeKOTOpasi 3aJiepskka Mexay (pOHTOM BXOJHOTO CHUTHAlAa M MOMEHTOM
unkpemeHtupoBanusi RTCC. CrpoOupoBaHue NPOU3BOAUTCSA TOCIE MPEACIUTENs.
Boixon npenenuTens onpammBaeTcs ABaXKIbl B TEUEHUE KaKOT0 KOMaHIHOTO IIHK-
Ja, 4TOOBI OMpPENETUTh MOJOKUTEIbHBIA U OTPUIIATENbHBIN ()POHTHI BXOJHOTO CHT-
Hana. [loatomy curnan Psout momkeH uMeTh BBHICOKUN M HU3KUW YPOBEHb HE MEHeEe
JIBYX TEPUOJIOB CHHXPOHU3AIIHUH.

Korna npenenurens He wucnonb3yercsi, Psout moBTOpseT BXOAHOM CHUTHAN, IO-
3TOMY TpeOOBaHHSI K HEMY CIICAYIOIIHUE:

Trth= RTCC high time >= 2 tosc+20ns
Trtl= RTCC low time >= 2 tosc+20ns.

Korpma mpenenurens ucnonsizyercs, Ha Bxoag RTCC mnonaercsa curhai, noje-
JICHHBI Ha YHCIIO, YCTAaHOBIEHHOE B cueTynke aenutens. CurHam mocie mpene-
JIUTEJS BCET/1a CHMMETPUYEH.

Psout high time = Psout low timeN#Trt/2, rue Trt- Bxoauoi nepuog RTCC,
N- 3HaueHue cueTynka aenutens (2,4...256).

B sToMm cnydae TpeGoBaHUS K BXOJJHOMY CHTHATY MOXHO BBIPA3UTh TaK:
N*Trt/2 >= 2tosc +20ns umu ~ Trt >= (4tosc + 40ns)/N.

Kornma ucnone3yercs npeaenurenb, HU3KUM U BBICOKUI YPOBEHb CUTHAja Ha €ro
BXOJIe JIOJDKHBI ObITh HEe MeHee 10 He. Takum oOpa3om oOmime TpeOOBaHUS K BHEII-
HEMY CUTHaJy, KOTJla JE€JIUTEIb IMOKIOYEH TAKOBBI:

Trt= RTCCperiod >= (4tosc + 40ns)/N
Trth = RTCC high time >= 10ns
Trtl = RTCC low time >= 10ns.

Tak kak BBIXOJ MPEACTUTEIISI CHHXPOHU3UPYETCS BHYTPCHHUM CUTHAJIIOM TaKTOBOM
YaCTOTHI, TO CYIIECTBYET HEOOJNbIIAs 3aePKKa MEXKy TOsSBICHUEM (POHTA BHEII-
HEro CUrHaia u BpeMeHeM Qaxtuueckoro uHKpemeHTa RTCC. Dra 3amepkka Haxo-
JTUTCSL B IUamna3zoHe MexIy 3*tosc u 7*tosc. Takum oOpa3oM H3MepeHHE WHTEpBaja
MEX]Ty COOBITHSIME OYyJIET BBITIOJHEHO ¢ TOYHOCTHIO 4*tosc (+-400Hc mpu kBapie 10
MTI ).
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Peructp craryca

Peructp (f3) conepxur apupmernueckue piaaru AJIY, cocrossHEEe KOHTpoJiepa
npu cOpoce 1 OUTHI BBIOOPA CTpaHUIL U MaMsATH JaHHbIX. (f3) gocTynen s ar060it
KOMaHJbl TaK e, Kak Jr0oil apyroit peructp. Ognaxo, 6utsl TO u PD ycranas-
JMBAIOTCS aliapaTHO M HE MOTYT OBITh 3alHCaHbl B CTATyC MPOrPaMMHO. JTO Clie-
JIyeT UMETb B BHUJAY IpPHU BBHINOJHEHUH KOMaHIbI C MCIOJIBb30BAaHUEM PETUCTpA CTa-
tyca. Hanpumep, xomanna CLRF f3 oGuymut Bce O6uthl, kpome 6utoB TO u PD, a
3areM yctaHOBUT OuT Z=1. Ilocne BBITIOJIHEHHUS 3TOM KOMaHIIbl PETHCTP CTaTyca Mo-
KET ¥ HE UMETh HyJeBoe 3HaueHue (u3-3a ouros TO u PD) £3=00077100. IToaromy
pEKOMEHAYETCS Il M3MEHEHMsI PErucTpa CTaTyca UCI0JIb30BaTh TOJIbKO KOMaHIbI
ouroBoit ycranosku BCF, BSF, MOVWF, kotoppie HE U3MEHSIOT OCTaJbHBIC OUTHI
craryca. BozneiictBue Bcex KOMaHJ Ha OWTHI CTaTyca MOXKHO IMOCMOTPETH B
“Onuca"nuu KomMaux’ .

Ilpozpammnuie pnacu cmamyca

Pa3MemeHHe (bJ'Ial"OB B pErucCTpe craryca CJICAYyroIIce:

b7 b6 b5 b4 b3 b2 bl

b0

f3= IFR RP1 RPO TO PD Z DC

C - ®@aar nepeHoca/3aema:

s komang ADDWF u SUBWF. DT0T OUT ycTaHABIMBACTCS, €CITM B PE3YJIbTaTe
olepanuy M3 CaMmMoro CTapliero paspsiia IPOUCXOIUT TNepeHoc. Bwlunranue
OCYIIECTBISICTCS IyTeM NPUOABICHHS IOMOJHUTEIBHOTO KOJa BTOPOTO OIEpaH[a.
[Ipu BBITOJIHEHWH KOMaHJ| CIIBUTAa JTOT OWT BCErJa 3arpyXaercs W3 MIIAJIIIEro
HJIK CTapmero 6I/ITa CABHUTacMOI'O UICTOYHHKA.

; SUBWF Exanple #1
clrf 0x20 ;f(20h)=0
movlf 1 wreg=1
subwf 0x20 ;f(20h)=f(20h)-wreg=0-1=FFh
Carry=0: Pe3ynbTar oTpuIiaTEIbHBIN.
;SUBWF Exanple #2
moviw OxFF
movwf 0x20 ;f(20h)=FFh
clrw ;wreg=0
subwf 0x20 ;f(20h)=f(20h)-wreg=FFh-0=FFh
Carry=1: Pe3ynbTar nojaoxuTenbHbIN.

DC - ®aar geciTHYHOIrO NMepeHoca/3aemMa:
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s komang ADDWF u SUBWF. DT0T OUT ycTaHABIMBACTCS, €CITM B PE3YJIbTATe
OTepalvi U3 YETBEPTOTO paspsjia MPOUCXOAHUT IMepeHOC. MeXaHU3M YCTaHOBKH
necsaTuaHOTO Omrta meperoca “DC” TOT ke camblii, OTIMYAeTCs TEM, YTO OTClIe-
KUBAETCS MIEPEHOC U3 YETBEPTOTO OUTA.

Z. - ®gar HyJeBOro pe3yJjbrara:

VYcraHaBIMBaeTCs, €CIM pPEe3yabTaTOM  apu(METHUYECKOW WM  JIOTMYECKOH
OIlepalyy SIBJISIETCS HOJIb.

PD - PowerDown ( pe:kuM XpaHeHHsl TaHHBIX) :

VYcranaBnuBaercs B “l” mpu BriatoueHuu nutaHuss wiaum komanpe CLRWDT.
CopaceiBaercs B “0” xomannoit SLEEP.

TO - Time Out. ®aar cpadarsiBanust Watchdog Taiimepa:

VYcranaBnuBaetcss B “1” mpu BiioueHuto nutanus u komangamu CLRWDT,
SLEEP. CopaceiBaercs B “0” 1o 3aBepIeHHIO BBIACPKKH BpeMeHu Taiimepa WDT.

RP1, RP0 - butsl BbiOOpa cTpaHUIbl MAMSATH JAHHBIX NPH NPSMOM ajapeca-
101071

RP1,RPO:
00= Crpanwuma 0 (00h-7Fh),
01= Crpanuma 1 (80h-FFh),
10= Ctpanuna 2 (100h-17Fh),
11= Crpanumna 3 (180h-1FFh).

Ha xaxmoit ctpanune pacronoxeno 128 oOaiit. B kpucramme PIC16C84 uc-
nonb3zyercs Tonbko RP0O. B sTom kpucrtamine RP1 moxeT wucnons3oBaThCsi MOPOCTO
Kak OUT oOmlero HasHaueHusi yTeHHs/3anucu. OJHAKO HAAO MOMHHUTH, YTO B IO-
CIEYIONIUX pa3paboTKax OH OyAET UCIOJIb30BATHCA.

IRP - but BbI0Opa CTPaHUIIBI NAMSTH JAHHBIX IIPY KOCBEHHOM aJipecanuu
IRPO:

0= Crpanuner 0,1 (00h-FFh),

1= Crpanuna 2,3 (100h-1FFh).

Orot 6ut B kpuctaiuie PIC16C84 ucnons3oBath He mMeeT cMbicaa. [loaTomy ero
MO>KHO HCIIOIB30BaTh KaK OWUT OOIIero HasHadeHus ureHusa/3anucd. OmHAKO, HAIO
MIOMHHTB, YTO B TIOCTIEAYIONIMX pa3paboTKax OH Oy/IeT UCTIOIb30BAThCSI.

Annapammnwle paazu cmamyca
Annapammnoie bumoer cmamyca TO (TimeOut) u PD (Power Down).

ITo cocrosinuto 6utToB peructpa craryca “TO” u “PD” MOXXHO oOmpeneNnnuTh, 4em
0611 BBI3BaH “COpoc”:

¢ IIPOCTO BKIIFOYCHUEM ITUTAHMSI,
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* cpabarbsiBaHHEM TaiiMepa watchdog,

* BBIXOJIOM M3 peXHMa TMOHIKEHHOTO 3Hepronotpedicuus(Sleg) B pesynbrare
cpabatsiBanusa watchdog Taiimepa,

* 1o BHemHemy curainy /MCLR.

Ha cocrosgnue 3Tux OUTOB MOT'YT HOBJIMATBH TOJIBKO CIICOYIOIINC COOBITHS:

CoObITHs TO PD ITpumeuanue

Bxirouenue 1 1

WDT raiimep 0 X He BozneiictByer Ha 6ut PD
Sle@ xomana 1 0

CLRWDT komanga 1 1

Ilpumeuanue: Cobpitue WDT timeout mpOUCXOAUT HE3aBHCHUMO OT COCTOSHUS
TO 6ura. Sle@ xomaH1a BBIMOIHIETCS HE3aBUCUMO OT cocTostHust PD OuTa.

Hwxe nokazansl cocrossaus 6utoB TO u PD nocne “Copoca”

TO PD “COpoc” ObUT BBI3BaH CIEIYIOUIMMU COOBITHSIMH

0 0 Brixon u3 Sle@ no 3aBepuienuio 3anepxku Watchdog
0 1 3aBepmienue 3aaepxku Watchdog

X 0 Beixos u3 Sle@ no Baemnemy curnany MCLR

1 1 Bxirouenue nuranus

X X “0”-umnynsc Ha Bxone MCLR

Ilpumeuanue: butel TO n PD coxpaHsOT TeKyllee COCTOSIHUE 10 TEX IOp, IOKa
HE TPOU30MIET OJTHO U3 COOBITUN NIEPEUUCIICHHBIX B TabmuIie. “0”-MMmynbc HU3KOTO
ypoBHs Ha Bxoje kpuctaiia /MCLR ne He m3menser coctosiue 6utoB TO u PD.

OpeaHu3ayusi ecmpoeHHozo N3y

[TporpamMmusbiii cuetunk B PIC16C84 mmeer mmpuny 13 O6ut m cnocoOeH af-
pecoBath 8Kx140uT oOBemMa mnporpamMmHoOr mamatH. OpHako, (U3MYECKH Ha
kpucrtamie umeercs Toiibko 1Kx14 mamaru (aagpeca 0000h-03FFh). O6parmenue k
anpecam Boie 3FFh dakTuyeckn ecte ampecanus B TOT K€ TIEPBBIA KHIJIOOAWT.
BexTop cOpoca Haxoautcs no anpecy 0000h, BexkTop mnpepbiBaHUS HAXOAUTCS IO
aapecy 0004h.

PC <12:0>
Stack Level 1
Stack Level 2

Stack Level 8

Reset Vector 0000h
Interrypt Vector 0004h
0005h
On-Chp Program Memory
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03FFh
0400h

1FFFh

EEPROM PIC16C84paccuntan Ha OTpaHUYEHHOE YHCIO IUKIOB CTHpa-
Husi/3anucu. UToObl 3amucarth B MPOTPaMMHYIO MaMsTh, KPUCTAUT JOJDKEH OBITh
nepeBe/ieH B CHEIUAIbHBIN pexuM Mpu KoTopoM Ha HOXKY /MCLR mnopaercs
HanpspKeHue mporpammupoBanus Vprg, a nutanue Vdd JomKHO HAXOAUTHCS B IMpe-
nenax 4.5 B ...5.5B. PIC16C84 nHenpurojieH jjisi IpUMEHEHUH, B KOTOPBIX YacTo
MoauduIupyercs mporpamMmma. 3amuch B MPOTPAMMHYIO MaMsITh OCYIIECTBISET-
csi  MOOWTHO, MOCJENI0BATENIbHO C UCIOJIb30BAaHUEM TOJBKO ABYX HOxek. [lacmopr-
HO€ 3HA4YCHUE KOJIMYecTBa 3amuced B mporpammuyio namsate PIC16C84  paBHO
100@min) u 1000 (tip), mpaKTHYECKH-KE MHUKPOCXEMBI BBIIEPKUBAIOT HECKOIBKO ThI-
cau mepesanuceid. Uucno mepesanucedt mamaTH JaHHBIX (64 0OaiiTa) JOCTaHET
1000000.

PC u agpecanus 113y

(12). Ilpozpammmuitii cuemuux

Hlupuna nmporpaMMHOTO cuyeTyuka - 13 Our. Muammmii GaiiT mporpamMMHOTO
cuerynka (PCL) nocrtyrieH Juisi 9TeHUS W 3amucy U HaxoauTtcss B peructpe 02h.
Crapmmii 6aiit mporpammuoro cuetuyuka (PCH) He MoxeT OBITH HpsiIMBIM 00pa-
30M IpounTaH Wi 3anucad. Crapmuil 6ailT MPOrpaMMHOTO CUETYNKA MOKET OBITH
samucan yepes PCLATH peructp, ampec koroporo 0OAh. B 3aBucumoctu oT
TOT0, 3arpy>aeTcs JIM B IPOrPaMMHBII CUETYMK HOBOE 3HAUYE€HUE BO BpPEMS BBINOJ-
Henust komany CALL, GOTO, wmu B Miaammi OalT mporpaMMHOIO CYETYHKA
(PCL) npousBoauTCS 3ammCh, - cTapiIne OUTHI MPOTPAMMHOTO CYETYHKA 3arpyxa-
totcst u3 PCLATH pa3zabsiMu criocodamu Tak, Kak OKa3aHO Ha PUCYHKE.

Cnyuaii komann GOTO, CALL

12,1110 oo, 0

! |
. 4,3 ....... Butel u3 OpCOde
PCLATH

Cnyqaﬁ KOMaH/, ¥ KOTOPBIX PE3YJIbTAT IIOMCIIACTCS B 2
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burer uz ALU

PCLATH

Ctek ¥ BO3BpPaTHI U3 MOANPOIrPaMM

Kpucrann PIC16C84 umeer BOCBMUYPOBHEBBIN almapaTHbIM CTEK MHUPUHOM 13
6ut.O0nacTh cTeka HE MPUHAIICKUT HH K MPOrpaMMHON o0nacTh HU K o0jacTtu
JAaHHBIX, a YKa3aTeJdb CTeKa IOJb30BaTENI0 HEAOCTyNneH. Tekyiiee 3HaueHue mpo-
IPaMMHOTO CYETYHMKa MOCBUIAETCSA B CTEK, KOrja BeimoiHseTcss komanaa CALL wnu
npou3BoaUTCs 00paboTKa mpephiBaHus. [Ipy BEIMOMTHEHUU MPOLEAYphl BO3BpaTa M3
noanporpammbl (komaunasl RETLW |, RETFIE unmu RETURN), B mnporpammHbIii
CYETUMK BBITpYykaercs conepxkumoe cteka. Peructp PCLATH (0Ah) He um3menser-
Csl TIPU OMEpalMsIX CO CTEKOM.

HaHHble 6 EEPROM

Joneoepemennas llamams oannvix EEPROM.

[Tamsate nanaeix EEPROM no3BonsieT mpounTaTh W 3amucaTh OalT uHbOpMa-
nuu. [lpu 3anucu GaiiTa aBTOMaTHYECKH CTUpAETCs Mpeblayliee 3HaUeHUe U 3aIu-
CBHIBAIOTCSI HOBbIE JaHHBIE (CTHpaHUE Mepen 3amuchio). Bce 3Tm omepauuu mpo-
M3BOAUT BCTpoeHHBIN aBTOMaT 3anmucu EEPROM. Coaepxxumoe siueek 3TOM mamsTh
COXpPAHSIETCS MPHU BBIKJIOYEHUHN TTHUTAHUS. Kpucrann PIC16C84 wumeer namarh
naHHbix 64x8 EEPROM Out, koTopas MO3BOJISIET 3alMCh U YTEHUE BO BpeMs HOP-
ManbHOM paboThl (BO BCEM JAMAaNa3oHE MUTAIOIIMX HAMpsDKEHUi). JTa maMaTh He
npuHaIeKUT oOnactu peructpoB O3VY. JlocTym K Hel OCYIIECTBISICTCS yepe3 JBa
peructpa: EEDATA <08h>, KOTOpBIA COAEPKUT B ceO€ BOCBbMUOUTOBBIC JIaHHBIE
st arenusi/3anmucu 1 EEADR <09h>, koTophlii comepkUT B cebe aapec SUYCHKu

K KOTOpoW wuzaer ooOpaiueHue. JloONOJTHUTEIbHO UIMEETCS 1Ba YIPABISAIOIIUX peru-
ctpa: EECON1 <88h> u EECON2 <§9h>.

[Tpu cunteiBanuu ganabiXx U3 namsatd EEPROM HeoOxomumo 3ammcats Tpedye-
mbiit anpec B EEADR peructp u 3arem ycranoButh 6uT RD EECON1<0> B enunmILy.
JlanHble NoSIBATCA B cienyroieM kKoMmanaHoM nukie B peructpe EEDATA u mo-
ryT ObITh pounTansl. Jlanusie B peructpe EEDATA 3amenkuBaroTcs.

[Ipu 3anucu B namsate EEPROM, HeoOxoaumo cHavana 3anucatrbh TpeOyeMblil af-
pec B EEADR peructp u nanasie B EEDATA peructp. 3aremM BBINOJHUTH CIEIH-
aNbHYIO TIOCTIEI0BATENBHOCTh KOMaH/ I, TPOU3BOISIIYI0 HEMOCPEICTBEHHYIO 3aHCh:

movlv 55h

movwfEECON?2

movlv AAh

movwfEECON?2

bsf EECON1,WR ;ycranoBuTh WR OUT, HauaTh 3a1MCh
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Bo BpeMs BBIIIOJIHEHHUS ATOrO Y4acTKa IIPOrpamMMbl, BCE MPEPBIBAHUS JOJIKHBI
OBITh 3alPEUICHbI A TOYHOTO BBHIMOJIHEHUS BPEMEHHOHW JuarpaMmbl. Bpems 3a-
nucu - npuMepHo 10mc. PakTHueckoe BpeMs 3amucH OyleT U3MEHSATHCS B 3aBHCHU-
MOCTH OT HANpsDKEHHUsA, TEMIEpPATypbl U UHAUBUAYAJIbHBIX CBOMCTB KpucTaia. B
KoHIe 3anucu 6ut WR aBromarmuecku oOHYymsieTcs, a Quar 3aBeplICHHs 3alUCH
EEIF, oH e 3anmpoc Ha MpepbhIBaHUE, YCTAHABIMBACTCS. [ns mpenoTBpaleHus
CIly4afHBIX 3amHMcel B MaMATh JaHHBIX NpeaycMOTpeH cnenuaibHbii Oout WREN B
peructpe EECONI. Pexomenayercs aepxath O0ut WREN BBIKIIFOUEHHBIM, KPOME
TEX CIydYaeB, KOT/Ia HY)KHO OOHOBHUTH NMaMATh JAaHHBIX. boiee TOro, KOJOBBIE Cer-
MEHTBI, KoTopble ycTaHaBiuBaioT OMT WREN u Te, KOTOpbIC BHIMOIHSIOT 3aITUChH
JIOJDKHBI XPaHUTBCSI HA Pa3IMYHBIX aapecax, 4ToObl H30ekaTh CIy4ailHOTO BBI-
NOJTHEHUs UX 000HX Tpu cO0€ MPOTPaMMBI.

Yupasienue EEPROM

VYupasnstomue peructpsl 111 EEPROM
Hasanue |®ynxuus Anpec | 3HadueHME MOCIIE BKIIIO-

YEHUS

EEDATA | EEPROM peructp gaHHbIX 08h XXXX XXXX
EEADR EEPROM peructp agpeca 09h XXXX XXXX
EECON1 |EEPROM 1 ynpaBistonmii peructp 88h 0000 X000
EECON2 | EEPROM 2 ynpaBisitoniuii peructp 89h -

Pecucmpor EECONI u EECON?2.

Peructp EECONI (agpec 88h) - 310 ynmpaBisiommii perucTp MUPUHON AT OWUT.
Muagmuie nath OUT (U3NYECKH CYIIECTBYIOT, a CTapIINe TPU OMTa YHUTAIOTCS BCErna
KaK C‘O?’

Peructp EECON1  Anpec 88h Copoc npu Brirouenun 0000X000

- - - EEIF WRERR | WREN WR RD

7 6 5 4 3 2 1 0

Vnpasnsromue 6utel RD 1 WR 3amyckaroT COOTBETCTBEHHO YTCHHME M 3aIHCh.
OnHu MOTyT OBITH YCTAHOBJIEHBI TOJBKO MporpaMMHO. COpachIBalOTCSA- ammapaTHO
M0 3aBEPIICHUS ONEpallui YTCHHS/3amUCH. 3ampeT IporpaMMHOTO cOpoca OuTa
WR npenorBpamaer npexaeBpeMeHHOES OKOHYaHUE 3aITHCH.

RD - burt urenus.
RD =1 : 3anyckaer urenune namsatu gaHHeIXx EEPROM. Urenue 3anumaer
OJIMH ITUKJI. Y CTaHaBIUBaETCs nmporpamMmHo. OOHYIIsSIeTCs anmnapaTHo.
WR - bur 3anucu.
WR =1 : 3anyckaer 3amuch B mnamarh gaHHeix EEPROM.

VcranaBanBaeTcs MMporpaMmMHO. O6Hy.]'I${eTC$I aIrrapaTHo.
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WREN - but paspemenust 3anucu B namsath 1aHHbIXx EEPROM.
WREN = 1: Pa3peliena 3anuch.
WREN = 0: 3ampernieHa 3anucs.

[Tocne Bkmtouenust nutanust WREN oOnynsiercs.

@iar omuOokn WRERR ycranaBnmBaercs, korja MpoOIECC 3alUCH MPEpPhIBACTCS
curnanom copoca /MCLR wnu curnanom cOpoca or WDT taiimepa. Pexomennuy-
em npoBepsATh 3TOT (umar WRERR u mpu HeoOXoAMMOCTH NPOMU3BOIUTH Iepe3a-
NUCh JAHHBIX, JaHHbIE U aJpec KOTOphIX coxpaHstorca B peructpax EEDATA u
EEADR.

WRERR - ®uar ommmOKH 3anucu.
WRERR = 1: ®nar ycraHaBnuBaeTcs, Korja Onepauus 3alucu
MIPEXKIEBPEMEHHO TpepbiBaeTcs curHaiom copoca /MCLR (Bo Bpems
o0pryHOTO pexnma win pexuma SLEEP) nnu curnanom copoca WDT Bo
BpeMs OOBIYHOTO PEXUMA.

EEIF - ®aar 3aBepuieHus 3aNucH.
EEIF = 1: ®nar ycranaBiauBaeTcs, KOr/ia 3aBepllieHa 3aIuch.

CootBercTByromuii OuT pazpemenus npepsiBanus - EEIE B

peructpe INTCON.

OpezaHu3ayusi npepbieaHuu

Ipepvisanus ¢ PIC16C84 moeym 6vims om uemvipex ucmoyHuKo8:
BHeIHee npepbiBanue ¢ HOxKU RBO/INT,
npepbIBaHUE OT MepenosHeHns cuerynka/raiimepa RTCC,
NpephIBaHKE MO OKOHYaHUU 3anucH naHHbIX B EEPROM,
IpepbIBaHUE OT U3MEHEHHS CUTHAJIOB Ha HOXKax nopta RB<7:4>.

Bce npeppiBaHMsS MMEIOT OJIMH M TOT ke Bektop/aapec - 0004h. Opnnako, B
ynpasistoniem peructpe npepsiBanuii INTCON 3anuceiBaeTcs:- OT Kakoro MMEH-
HO MCTOYHMKA TOCTYNHJ 3alpoc TMPEpbIBaHUA. 3alUCBIBAETCS COOTBETCTBYIO-
mmM O6utoM-darom. Takoe mpepbpiBaHHE MOXKET OBITh 3aMAaCKUPOBAHO WHIUBUIY-
albHO WM OOUIMM OUTOM. EMMHCTBEHHBIM UCKIIOYEHHEM SIBJISICTCS MIPEPhIBAHKE IO
koHIty 3anucu B EEPROM. Ortot ¢uar naxoaurcs B apyrom peructpe EECON1. bur
obmero paszpemenusi/3anpenienus npepeiBanus GIE (INTCON <7>) paspemiaer
(ecnmu=1) Bce WMHOUBUIYaIbHO HE3aMACKHPOBAHHBIC MPEpBHIBAHMS WM 3ampeniaet
(ecmu=0) ux. Kaxknoe mnpepbiBaHUE B OTACIBHOCTH MOXET OBITH JOMOJIHHUTEIHHO
pa3pelIeHo/3anperieHo YCTaHOBKOW/COPOCOM COOTBETCTBYIOIIETO OHTa B pErucTpe
INTCON.
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bur GIE obGnynsercs mpu cOpoce. Korma HaumHaer o0pabaThiBaThCs IMpe-
peiBanue, Out GIE oOHynseTcs, 4ToObl 3ampeTuTh AajdbHEWIINE MpepbhIBaHUs, ajl-
pec BO3BpaTa IMOCHUIAETCA B CTEK, a B NMPOTPAMMHBIA CUETYMK 3arpykaeTcst aapec
0004h. Bpemsi peakuuu Ha TpepbIBaHUE Ui BHEIIHUX COOBITHH, TakuxX Kak
npepsiBanue oT HOXKKU INT unu mopra B, coctaBnsieT npuOIM3UTENBHO NSATh LIUKIIOB.
3TO0 HA OJIUH IMKJI MEHbIIIE, YeM JIJIsl BHYTPEHHHUX COOBITHH, TAKUX KaK MpepbIBaHHE
no nepenonHenuto ot Taitmepa RTCC. Bpemst peakuuu Bcerna oquHakosoe. B mon-
nporpamMMe o0pabOTKH TpEphIBaHUS HWCTOYHHK MIPEPHIBAHHUS MOXKET OBIThH OIpeje-
JICH TI0 COOTBETCTBYIOIIEMY OUTY B peructpe ¢uiaro. IToT (Hiar-OuT MODKEH OBITH
pOrpaMMHO COPOIIIEH BHYTPH HOANpOrpaMMbl. Diark 3ampocoB TNpEpbIBAaHUNA HE
3aBUCAT OT COOTBETCTBYIOIIUX MACKUPYIOIIMX OMUTOB M OWTa OOIIEro MacKupoBa-
nus GIE.

Komannma BosBpata wu3 mnpepbiBaHus RETFIE 3aBepiaer mnpepbiBaronryro
nojnporpaMmy u ycranasiuBaeT OuT GIE, uToObl onsiTh pa3peninTs npepbiBaHusl.

Peructp 3anpocoB U Macok

Ynpaenawwuii pecucmp npepvrieanuit u ezo 6umot
Anpec: 0Bh 3nauenue npu copoce - 0000 0000

|GIE |EEIE |RTIE | INIE |RBIE | RTIF | INTF | RBIF

RBIF -®Jar npepbiBanus 0T H3MeHeHHUs HAa nopTy RB.
®dnar ycTaHaBIMBAETCs, KOrga curHai Ha Bxoje RB<7:4> uzmensercs.
®mnar cOpackIBaeTCs MPOTPAMMHBIM CIIOCOOOM.

INTF - ®gar npepbiBanusi INT.
@dnar ycTaHaBIMBaeTCs, Koraa Ha HOxkKe INT mosBisiercs curaan ot

BHEIITHETO UCTOYHHUKA MpepbiBaHusa. COpachIBaeTCs MPOrPaMMHBIM CIIOCO-
oomMm.

RTIF - ®aar npepsiBanus ot nepenoianenust RTCC.
®nar ycranaBiuBaercs, korga RTCC nepenonnsiercs.
®nar cOpackIBaeTCs MPOTPAMMHBIM CIIOCOOOM.

RBIE - burt pa3pemenusi/3anpeumiediusi RBIF npepoiBanusi.
RBIE = 0 : 3anpemaer RBIE npepsiBanue.
RBIE = 1 : pa3pemaer RBIE npeprianue.

INTE - bur paspewmennsi/3anpemenusi INT npepsiBanus.
INTE = 0 : 3anpentaet INT npepsiBanue.
INTE =1 : pa3pewaet INT npepsianue.
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RTIE but pa3pemenusi/3anpemennst RTIF npeprsiBanus.
RTIE =0 : 3anpemaer RTIE npepsiBanue.
RTIE =1 : pazpemaer RTIE npepbiBanue.
EEIE - but pa3pemenusi/3anpeimienusi npepbiBanuss EEPROM 3anucu.
EEIE = 0 : 3anpemaet EEIF npepsiBanue.
EEIE =1 : pazpemaetr EEIF npepsiBanue.
GIE bur paspemenusi/3anpenieHus Bcex NpepbIBaHUil.
GIE = 0 : 3anpemiaeT npepblBaHUs
GIE =1 : paspemaeT npepbIBaHus
OH cOpacbIBaeTCsl aBTOMAaTUYECKH MPU CIETYIOMINUX 00CTOATEIbCTBAX:
10 BKJIFOYEHHUIO MUTAHUS,
no BHemHeMy curnany /MCLR mpu HopmanbsHoit pabore,
no BHemHemy curHaiy /MCLR B pexxume SLEEP,
10 OKOHYaHHMIO 3a7iepkku TaiiMepa WDT npu HopmanbHOM padoTe,

110 OKOHYaHMIO0 3aaepxkKu Taiimepa WDT B pexxume SLEEP.

Buewnee npepvieanue

Buemnee npepsiBanue Ha Hoxkke RBO/INT ocymectisiercs mo ¢ppoHTy: aub0 1o
Hapacratoiemy (eciu 6ut INTEDG=1 B peructpe OPTION), nmu6o mo cnanaroiie-
my ¢ponty (ecnu INTEDG=0). Korna ¢pont obnapyxusaercss Ha Hoxke INT, To
out 3anpoca INTF ycranaBnuBaercss (INTCON <I1>). Dto mnpepbsiBaHHE MOXKET
OBITH 3aMacKupoBaHO ycTaHOBKOH ympamistoniero 6uta INTE B Home (INTCON
<4>). but 3anpoca INTF mommken ObITh OYMINIEH TTPEPHIBAIOIICH MPOTrpaMMON mepe/t
TEM, KaK OISITh pa3peuIuTh 3To npepbiBanue. [IpepriBanue INT mosxeT BbIBeCTH Tpo-
neccop u3 pexuma SLEEP, ecnu nepen Bxonom B 3Tot pexum 6ut INTE 6511 ycra-
HoBiieH B exuHuIly. Cocrosinue 6uta GIE takke ompenenser: OyneT Ju mpolec-
COp TMEepexXoAWTh Ha MOANPOrpaMMy HpPEphIBaHMS IMOCIE MPOCHIMAHUS U3 pekKUMa
SLEEP.

Ilpepvieanue om RTCC

[Mepenonnenne cuetunka RTCC (FFh->00h) ycranoBut Owmt 3ampoca RTIF
(INTCON<2>). Drto mpepblBaHHE€ MOXET  OBITh  Pa3pelICHO/3aNPEIICHO
ycranoBKko#/copocom 6uta macku RTIE (INTCON<5>).

Copoc 3anpoca RTIF - 0eno npoepammul 06pabomxiu.

Ilpepvieanue om nopma RB

JIro6oe M3MEHEeHNEe CUTHAJIOB Ha YeThIpeX BXoaax mopra RB<7:4> ycranoBur Out
RBIF (INTCON<0>). D10 mnpepbhlBaHHE MOXET OBITh pa3perIeHo/3anpenieHo
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ycranoBko#/copocom 6uta macku RBIE (INTCON<3>). Copoc 3ampoca RBIF - geno
porpaMMbl 00paboTKH.

Ilpepvieanue om EEPROM

®nar 3ampoca mnpepeiBaHus 10 okoH4yaHuu 3anucu B EEPROM, EEIF
(EECON1<4>) ycraHaBnMBaeTCs 10 OKOHYAaHUW aBTOMAaTUUYECKOW 3allCH JTaHHBIX B

EEPROM. DOrto mpepsiBaHre MOXKET ObITh 3amackupoBaHo cOpocom Outa EEIE
(INTCON<6>).

Copoc 3anpoca EEIF - 0eno npoepammusl 06pabomxkiu.

O630p pecucmpoe/nopmos

Kpucrann umeer nsa nopta: 5 6ut mopt RA u 8 6ur nmoptr RB ¢ mobutoBoii un-
JUBH1yaJIbHOW HaCTPOMKOMN Ha BBOJ WJIM HA BBIBOJL.

Cxema JJuHMM IOPTA A

ITopT A - 5T0 TOPT MWHMPHUHOH S5 OWT, COOTBETCTBYIOUIME HOXKH KpHCTaia
RA<4:0>. Jlunun RA<3:0> nByHanpaBieHHble, a JUHUS RA4 -BbIXOA C OTKpBI-
TBIM CTOKOM. Anpec peructpa mopra A - 05h. OtHocsmuiics xk mopty A ympas-
nsirotuid peructp TRISA pacnionokeH Ha TepBOM CTpaHUIE PETUCTPOB MO aJapecy
85h. TRISA<4:0> - sto peructp mmpuHOW 5 Out. Ecnmu OuT ympaBisioniero
TRISA peructpa umeer 3HAYCHHE EIMHMIA, TO COOTBETCTBYIOIIAS JHMHUA Oy-
JIET yCTaHABIMBAThCS Ha BBOA. Honb mepekiitouaeT JMHUI0O HAa BBIBOJ U OJHOBpE-
MEHHO BBIBOJIUT HA HEE COJIEP)KMMOE COOTBETCTBYIOIIETO PETUCTPA 3aIIENIKH.

Ha3Banue HOXKH # DYyHKIUA HOKKH Hpyrue
bynxuun

PAO 0 [Topt BBO#a/BRIBOJA. BXOAHBIEC ypoBHM TTJL

PA1l 1 [Topt BBO#a/BRIBOJA. BXOAHBIEC ypoBHM TTJL

PA2 2 [Topt BBO#a/BrIBOJA. BXOAHBIEC YypoBHM TTJL

PA3 3 [Topt BBO#a/BrIBOAAa. BXOAHbBIE ypoBHU TTJI..

PA4/RT 4 [TopT BBOa/BEIBOIa. BRIXOM-OTKPBITHIN KO- | BX0oa BHEII-

nextop Bxon - tpurrep llImurra. HETO TaKTOBO-

ro CUrHajua
g RTCC
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Huxe nana cxema nmoptoB RA0O..RA3

3amienka ojisi OuTa JaHHBIX

OT LIMHBI JAHHBIX vdd
I |D)
WR Port c _D_I I:
BriBog
onun u3 ouro TRIS per. fopTa
ot W per. D Q
no komanne TRIS c 3-' I:
reset Vss
RD TRIS
Ha LHy 3alnenKa Ha BXOJ
Q D TTL/CMOS 1
RD Port Clk

Bce OuThl MOPTOB UMEIOT 3aIIUTHBIC TUOABI, TOAKIIOUeHHBIN K Vdd 1 VSS.
BreiBog RA4/RTCC nmeeT HecKONBKO Apyryto cxemy. OHa pUBEIeHA HIKE

amenka i OuTa JaHHBIX

OT WIKWHbI JaHHbIX

D
WR Port C /Q
BreiBog
onut u3z 6uros TRIS per. ropra
\\ .
ot W per D
no komanae TRIS c D—I
reset Vss
RD TRIS
Ha iy 3alleKa Ha BXOJ
Q D Schmitt
RD Port Clk

Ha BxoJ cuetunka RTCC
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Cxema sunuu nopra B

[TopT B - 3TO nByHampaBieHHBIN MOPT, IUPUHON B BOCEMb OUT (aJpec peructpa
06h). OtHoCsuiicst k mopTy B ynpasnsitonmii peructp TRISB pacronosken Ha nep-
BOI cTpaHuIle perucTpoB mo ajapecy 86h. Ecou Out ynpasnstomero TRISB peru-
CTpa UMEeT 3HaYCHHE EMHUIIA, TO COOTBETCTBYIONIAS JIMHUS OyJeT yCTaHABIUBATHCS
Ha BBOA. Honb mepexitovaer JIMHUIO Ha BBIBOJ M OJHOBPEMEHHO BBIBOJUT Ha
HEE COJIEPKUMOE COOTBETCTBYIOIIETO PETUCTPA 3aLIENKH. Y KaXJ0W HOXKKH ropta B
uMeercsi HeOosbpmas akTuBHAs Harpys3ka (okono 100MkA) Ha nuHuio nmutanus. OHa
ABTOMATUYECKU OTKIJIFOYAETCS, €CJIM 3Ta HOXKKa 3allporpaMMMpOBaHa KakK BBIBOJ.
Bonee toro, ympamsrormmii 6ur RBPU OPTION<7> moxet otkmountsh (RBPU=1)
Bce Harpy3ku. COpoc mpH BKIIOYEHHHM NUTAHUSA TaKXKe OTKIIOYAET BCE HArpy3KH.
UYerbipe muaun nopta B (RB<7:4>) uMer0oT ciocOOHOCTHh BBI3BATh MPEPHIBAHKUE MPU
W3MEHEHMH 3HAUCHUs CUTHAJIA Ha J000# n3 HUX. Eciiu 3TM nMHMM HacTpoeHBl Ha
BBOJ, TO OHU ONPAIIMBAIOTCS U 3allleJIKUBatoTCs B nukie yteHus Q1. Hosasa Benuuu-
Ha BXOJIHOTO CHUTHaJla CPaBHUBAETCSA CO CTapoil B KaXJIOM KOMAHJHOM IIMKJIE.
[Ipn HecoBnaseHNN 3HAYEHMS CUTHAJIa HA HOXKKE M B 3alll€]IKe, T€HEPUPYETCS BbI-
COKUH ypoBeHb. Brixobl nerekTopoB “Heconaaenuii’” RB4,RB5,RB6,RB7 o6benu-
Hsatorea 1o UJIN u renepupyror npepoiBanue RBIF (3anomunaemoe B INTCON<0>).
JIrobast nuHUS, HACTPOEHHAsI KaK BbIBOJI, HE Y4aCTBYET B 3TOM cpaBHEHHH. [Ipepbl-
BaHHWE MOJXKET BBIBECTH KpucTtay u3 pexuma SLEEP. B moamporpamme o6pabor-
KU IpEpbIBAaHUS CIEAYyeT COPOCUTH 3allpoC MPEPbIBaHUS OJHUM U3 CIEAYIOIIMUX CIIO-
co0o0B:

1) 3amperuTs npepbiBanus npu nmomoiu ooHyneHus 6uta RBIE INTCON<3>,
2) TIlpoumrars nopt B. DT0 3aBepUIUT COCTOSIHUE CPABHEHHSI.
3) O6nymuth 6uT RBIF INTCON<0>.

[IpepbiBaHue IO HECOBHAACHUIO M NPOrPAMMHO YCTaHABIMBAEMbIC BHYTPECHHHE
aKTUBHBIC HArpy3KH Ha 3THUX YEThIpEX JIMHUAX MOTYT OOECIEUYHUTh MPOCTON WHTEp-
¢eiic Hanpumep ¢ KJIaBUATYpoi, ¢ BeixoaoM u3 peskuma SLEEP mo naxartuio kia-
BHIIL

Hosxka RBO coBmeliena ¢ BxoaoM BHemHero npepbiBanust INT.

Ha3Banue HOKKU |# | DyHKIMSA HOKKHU JApyrue pyHkumuu

PBO 0 |[oprt BBoga/BriBOa.Bxoansie ypoBau TTJI u | Bxon BHemHero

BHYTPEHHSS IpOrpaMMupyeMasl akTUBHAs Ha- | IPEPBIBAHUS
rpy3Ka.

PB1 1 |Ilopt BBOma/BeiBoga. Bxonusie ypoBuu TTII. u
BHYTPEHHSS IpOrpaMMHUpyeMast aKTUBHAasI Ha-
rpy3Ka.

PB2 2 |Ioprt BBOga/BRIBOa.Bxoanbie ypoBau TTJI
BHYTPEHHSISI IPOTpaMMUpyeMasi akTHBHAS Ha-
rpy3Ka.

PB3 3 |Hopt BBoga/BriBOa.Bxoansie yporau TTJI
BHYTPEHHSISI IPOrpaMMUpyeMasi akTHBHAS Ha-
rpy3Ka.

PB4 4 | Tlopt BBOna/BRIBOAA.Bxoaubie ypoBHu TTJI u | [IpepriBanue npu
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Ha3Banue HOKKU |# | DYHKIMSA HOKKHU JApyrue pyHkumuu

BHYTPEHHSS IIpOrpaMMupyeMasl akTUBHAs Ha- | U3MEHEHUU

rpy3Ka.

PB5 5 |[oprt BBoga/BriBoma.Bxoausie yposau TTJI u | [IpepsiBanue mpu
BHYTPEHHSS IpOrpaMMHUpyeMast akTUBHAsl Ha- | U3MEHEHUU
rpy3Ka.

PB6 6 |[lopt BBoga/BriBOa.Bxoaubie ypoBau TTJI u | [IpepsiBanue mpu
BHYTPEHHSS IpOrpaMMHUpyeMast akTUBHAsl Ha- | U3MEHEHUU
rpy3Ka.

PB7 7 |Hoprt BBoga/BeiBOa.Bxoausie yposau TTJI u | [IpepsiBanue mpu

BHYTPEHHSS IIpOrpaMMupyeMasl akTUBHAs Ha- | U3MEHEHUU
rpy3Ka.

IIpo0OJsiemsbl ¢ mopTaMu

Ilpooaemot npu opeanuzayuu 08yHAnpasieHHBIX HOPM OB

HekoTtopsie kOMaH/Ibl BHYTPEHHE BBITIOJNHAIOTCS KaK uyTeHue+3anuch. Hampumep,
koMan bl BCF u BSF cuntheiBaroT mopt 1nenukom, MOAUGUIMPYIOT OJUH OUT W BHI-
BOJST pe3ylbTaT 00paTHO. 37ech HEOOXOAMMa OCTOPOKHOCTh. Hampumep, komaHaa
BSF s 6uta 5 perucrpa f6 (mopt B) cHadana cumTaeTr Bce BoceMb OWT. 3aTem
BBIIOJIHAIOTCS ACHCTBHS Hag OWTOM 5 M HOBOE 3HaueHHe OaiTa IIEJIHMKOM 3a-
MMCHIBAETCS B BBIXOJHBIC 3amienku. Ecmu npyroit 6ut peructpa f6 mcmonb3yercs B
KauyeCTBE JIBYHAIIPaBJICHHOTO BBOJ1a/BbIBO/Ia (CKaxkeM OWUT 0) M B TaHHBIH MOMEHT OH
ompezeNieH KaKk BXOAHOW, BXOAHOW CHTHAJ Ha 3TON HOXKE OyJIeT CYMTaH U 3amucaH
00paTHO B BBIXOJAHYIO 3allleJIKy 3TON-)K€ HOXKH, 3aTHpas €€ MpeIblayllee COCTOos-
Hue. J[o Tex mop moka 3Ta HOKKa OCTaeTCsl B PEKHMME BBOJA, HUKAKHUX MPOOIeM
He Bo3HHKaeT. OHako, eciiv 1mo3aHee TuHus 0 IEepeKTIOYnTCs B PEKHUM BBIBOJIA, €€
COCTOSIHHE Oy/IeT HeOIpeIeICHHBIM.

Ha noxky, paboTaroiiyio B peKMMe BbIBOJIa, HE JOJDKHBI “‘HaBaJIMBAThCA  BHEII-
HUE UCTOYHUKHU TOKOB(‘“MOHTaxkHoe M”, “montaxknoe WJIN”). Pesynbrupyromnime
OOJIBIIME TOKU MOTYT TIOBPEANTH KPUCTAILIL.

Ilocneoosamenvrnoe oopawienue K nOpmam 6600a/6v16004.

3anuch B MOPT BBIBOJIA IMPOMCXOJUT B KOHIIE KOMaHAHOro uukima. Ho mpum
YTEHUH, JAHHBIE JTOJDKHBI OBITh CTAOMJIBHBI B HayaJie KOMAHJIHOTO IHKiIa. bymasre
BHUMATENbHBI B OTEpAlUsAX YTCHHUSI, CICIYIOIIUX CPa3y 3a 3alHChi0 B TOT € TMOPT.
31ech HaJ0 YYUTHIBATh HHEPIUOHHOCTh YCTAHOBICHHUS HANMpPSIKEHUS Ha BBIBOJAX.
MoskeT moTpeboBaThCs MPOTPaMMHAs 3aJIepXKKa, YTOOBI HAIpsDKEHHWE Ha HOXKKE
(3aBHCUT OT HArpy3kH) YCHEJIO CTaOMIM3UPOBATHCSA JI0 Hayajga WCIOJTHEHUS clie-
JYIOIIEN KOMaH bl YTEHUSI.

O630p KomaHO u 0603HavYeHus

Kaxnas komanga PIC16C84 - ato 14-0uToBOE CIIOBO, KOTOPOE pa3/IeNeHO II0
CMBICITy Ha CJIEAYIOUIME 4YacTu: - l. KOJ omepauuu, -2. moie Uit OJHOTO U Oojee
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OTIEpPaH/I0B, KOTOPBIE MOTYT Y4aCTBOBATh MJIM HET B 3TOM KomaHne. Cucrema KOMaH/
PIC16C84 Bxmowaer B ce0s  OalT-OpHEHTHUPOBAHHbIE  KOMaHIBI, OWT-
OpPUEHTHUPOBAaHHBIE, OTIEpAIH ¢ KOHCTAHTAMHU M KOMaH/IbI IIepeadn yIpaBIeHHUS.

Jlnst 6aliT-OpHEHTHUPOBAHHBIX KOMaH “f” 0003Ha4aeT coOOH PErucTp, C KOTOPHIM
NpOU3BOIUTCS JeiicTBue; “d” - OUT ompenensieT, Kyaa MOJ0XKUTh pe3ynbTaT. Ecnu
“d” =0, To pesynbrar Oyner nmomenieH B W peructp, npu “d’=1 pesynpTaT OyAer
nomenieH B “f’, ynomsiHyrom B komaHmae. s OUT-OpHEHTHPOBAHHBIX KoMaH “b”
o0o3HavaeT HOMep OWTa, YYaCTBYIOIIETO B KOMaH/E, a “f” -3T0 perucrp , B KOTOpOM
ATOT OUT PACIOJIOKEH.

Jlnist KoMaH]I Tepesadn yInpaBJieHUs: U onepanuii ¢ Koncrantamu, “‘k” obo3Hadaet
BOCBMH WJIM OJIMHAANATHOUTHYIO KOHCTAHTY.

Bce koMaHbl BBIMOTHSIOTCS B TE€UYEHHE OJHOrO KOMAaHIHOTO HMKIa. B AByx
Cllydasix MCIIOJHEHHE KOMaH/Abl 3aHMMaeT JBa KOMAaHIHBIX IMKJIa: -1. mpoBepka
YCIIOBHSI U TIEpPexoj, -2.M3MEHEHHE MPOTPaMMHOIO CUETYMKA KaK pe3yNbTaT BbI-
nojiHeHus: KoMmaHnabl. OAMH KOMaHIHBIA IUKI COCTOMT W3 YEThIpEX MEPHOJOB
reHeparopa. Takum oOpa3om, 1yt TeHepaTopa ¢ yactotoi 4 MI'11 Bpemsi HCTTOTHEHUS
KOMaHJHOTO IuKia Oynet 1 Mkc.

baiiT opueHTHPOBAHHBIC KOMAH/bI

MHuemokon Ha3BaHune koMaHbI ®gaaru | [pu-
Meq
ADDWF fd Cnoxenne W ¢ f C,DC,Z 2,3
ANDWF fd |[Jloruueckoe U W u f Z 2,3
CLRF f Copoc peructpa f Z 3
CLRW Co6poc peructpa W Z
COMF f,d | MuBepcus peructpa f Z 2,3
DECF f,d | lekpemenT peructpa f Z 2,3
DECFSZ f,d | dekpemenT f, npomyctuth kKomanay, eciu () 2,3
INCF f,d | MHkpemenT peructpa f Z 2,3
INCFZ f,d | Mukpement peructpa f, mponycTuTh KOMaH- 2,3
ny, eciu 0
IORWF f,d |Jlormueckoe MJIM W u f Z 2,3
MOVF f,d |Ilepecbuika peructpa f Z 2,3
MOVWEF f Iepecbuika W B f 3
NOP XoJi0CcTasi KOMaHja
RLF f,d | Cusur f BieBo yepes nepeHoc C 2,3
RRf f,d | Cnsur f BupaBo yepes nepeHoc C 2,3
SUBWF fd |Bbruuranue W us f C,DC,Z 2,3
SWAPF f,d | O6men mectamu Terpan B f 2,3
XORWF f.d |Uckmrouaromee UJIU W u f Z 2,3
ADDLW k CroXXeHne KOHCTAHTEI ¢ W. C,DC,Z
ANDLW K Jlormueckoe U xorcTanTe u W Z
IORLW k Jlormaeckoe MJIN koHcTaHTBI 1 W Z
SUBLW k Brerauranue W U3 KOHCTaHTEL. C,DC,Z
MOVLW k Ilepecpika KOHCTaHTBI B W
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MHuemokon Ha3BaHune koMaH/bI ®gaaru | [pu-
MeY

XORLW Kk Nckmouaroniee MJIN xorcrante u W Z

OPTION 3arpy3ka W B OPTION peructp 1

TRIS f 3arpyska TRIS peructpa 1

buT OpreHTHPOBAHHbIE KOMAH/IbI

Muemokoj Ha3zBanue koMaHbI ®aaru | [pwu-
MeY

BCF f,d | Copoc 6ura B peructpe f 2,3

BSF f,d | VYcranoska Outa B peructpe f 2.3

BTFSC f,b |IIpomycTuth KOMaHIy, eciu OUT paBeH 0

BTFSS f,b | [Ipomyctuth KOMaHay, ey OUT paBeH |

IMepexoanbl

Muemokon Ha3Banue koMaH/bI ®garu | Hpwu-
MeY

CALL k BbI130B moamporpamMmel

CLRWDT Co6poc Watchdog Taiimepa TO,PD

GOTO k Ilepexon mo aapecy

RETLW Kk Bo3Bpar u3 noamporpaMmel ¢ 3arpy3kKoi KOH-

CTaHThl B W

RETFIE Bo3sspat u3 npepsIBaHusl.

RETURN Bo3Bpar u3 nogmporpaMmsl.

SLEEP Ilepexon B pexxum SLEEP TO,PD

3aMeuaHus U HOSICHEHUS

Ilpumeuanue 1. Komannel TRIS u OPTION mnomenieHsl B MNEpeYeHb KOMAaH]
st copmectuMocTH ¢ cemerictBoM PIC16C5X. Mx ucnonp30BaHUE HE PEKOMEHIY-
ercs. B PIC16C84 peructpsl TRIS u OPTION pocTynHbl 7151 YTEHUS U 3aIIUCH  KaK
0OBbIUHBIE PETUCTPBI ¢ HOMepoM. [IpenynpexnaeM, 4To 3T KOMaHAbI MOTYT HE TMO-
JEP)KUBATHCS B JanbHeHmX paspadoTkax PIC16CXX.

Ilpumeuanue 2: Korma moauduuupyeTcs perucTp BBOJA/BBIBOJAA, HAIpPUMED
MOVF 6,1, 3nadenne, UCIOIb3yeMoe Uit MOIU(DUKAIINN CIYMTHIBACTCS HETIOCPE]ICT-
BEHHO C HOXEK KpucTajuia. Ecnu 3HayeHHWe 3allenKkd  BbIBOJA UL HOXKH,
3anporpaMMHpOBAaHHON Ha BBIBOJ PaBHO ‘17, HO BHELIHUM CUTHAJ Ha 3TOM BBIBOJE
“0” u3-3a “HaBana’ CHapYXH, TO OyJIeT cuUThIBaThCS “0”.

Ilpumeuanue 3: Ecnu onepaniom 3Toi KoMaHAbl sBisieTcs peructp fl (u, ecioum
nomyctumo, d=1), To nenurens, ecau oH noakiatoueH K RTCC, Oyner oOHyseH.

Ycnoeusi c6poca

B PIC16C84 cywecmeytom paznuyusi MexHcoy 8apuaHmamii copocos:
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1) COpoc 1mo BKJIFOYCHHUIO TUTAHUS.
2) Copoc mo BuemHeMy curaainy /MCLR mpu HOpManbHO# padoTe.
3) Copoc o BuerHemy curHany /MCLR B pexxume SLEEP.

4) Copoc mo oKoHUaHuUIO 3aaep:kku Taiimepa WDT mpu HOpMasbHO# pabo-
Te.

5) Copoc o oxonyanuto 3aaepxku taiimepa WDT B pesxume SLEEP.

HekoTopsie u3 crien.perucTpoB Mpu cOpoce He MHUIHMATU3UPYIOTCS. OHU HMEIOT
CllydyaifHOE COCTOSHUE MPHU BKIIOYCHUH MUTAHUSA U HE U3MEHSIIOTCS MPU APYTrUX BU-
nax cOpocoB. [lpyrasg 4acTh CHEI.pErHMCTPOB HHHUIIMAIUZHPYIOTCS B “COCTOSTHHE
cbpoca” mpu Bcex BHAax cOpoca, Kpome cOpoca M0 OKOHYAHHUIO 3aJep>KKU TaiMepa
WDT B pexxume SLEEP. IIpocTo 3ToT cOpoc paccMarpuBaeTcst Kak BpEeMEHHas 3a-
Jep’KKa B HOpMallbHOH pabote. Ecth eme Heckonbko wuckimodeHuit. Ilporpamm-
HBI cueT4yHK Bceraa cOpacbiBaercs B HONb (0000h). bute ctatyca TO u PD ycra-
HABJIMBAIOTCS WM cOpachIBalOTCA B 3aBUCHMOCTH OT BapuaHTa cOpoca. OTHU OUTHI
UCTIONIB3YIOTCSl IPOrpaMMoOM  JIJIsl  ompeaenieHus npuponbl cOpoca. Mx 3HaueHus
nocne cOpoca npuBeeHBI B TaOIUIIE.

CocrosiHEE perucTpoB mocie cOpoca MpeacTaBIeHo B Tabiuie. TaM NPUHSTHI
0003HAYEHHMS: U -HE U3MEHSCTCS, X ~-HEU3BECTHO, - HE MCIOIHACTCS, uuTacTcsa Kak 0.
? - OyAeT ycTaHOBJICH MO0 OKoHYaHuIo 3anucu B EEPROM

W - XXXX XXXX | UUUU UUUU | uuuu uuuu|  uuuu uuull uuud uudu o uUUU Uguu
INDIR 00h

RTCC 01h| XXXX XXXX | uuuu UUUU [ UUUU UUUY  UUUU UUYJu  UUUU UUuu  UuUuU uduu
PC 02h| 0000 0000 PC+1 0000 0000 PC+1
STATUS | 03h| 0001 1xxx| 0000 luuu| uuuO Quuu 000u uupu 0001 Ouuu  uuul Quuu
FSR 04h| XXXX XXXX | Uuuu UUUU| UUUU UUUY  UuUUU UUJu  Uuuu Uyuu  UUUU Yuuu
PORT A 05h | XXXX XXXX | uuuU UUUU | UUUU UUUy  UUUU UUYJu  UUUU Uyuu  Uuuu yuuu
PORT B 06h| XXXX XXXX | Uuuu UUUU| UuUU UUUll  UUUU UUGU  UUUU Uyuu  uuuu Yyuuu
TRIS A 85h | ---1 ---1 --11111 ---U uuuu --11111 --11111 ---U uuuu

TRIS B g86h| 11111111} 11111111 uwuuuuudu 111112291 111118211  uuuu buuu
OPTION 81h| 11111111 12111111 uuuuuugu 111111221 211111021  uuuu puuu
EEDATA |08h | XXXX XXXX | uuuu uuuu | UuuU UUUY  UUUU UUUU  Uuuu uuju  uuuu ubuu
EEADR 09h | XXXX XXXX | UuUUU UUUU | UUUU UUUYJ  UUUU UUUu  Uuuu UUuu  Uuuu upuu
EECON1 | 88h| ---M000 |---0 ?000 ---lJuuu ---0 7000 ---0 2000 ---uuuu
EECON2 | 89h

PCLATH |OAh|---00000 |---00000 ---U uuuu ---0 0000 ---0 0000 ---U uuuu
INTCON OBh | 0000 000x | 0000 0000| uuuu uuup 0000 00Qu 0000 OO0  uuuu Yuuu

AJITOPUTM cOpoca NMPU BKJIIOYEHNH MTUTAHUS

Kpucrann PIC16C84 nmeer BCTpOSHHBIN ACTEKTOP BKIIOYCHHsS TWTaHus. Taii-

Mep 3allycka HaYMHAET CUET BBIACPKKHA BPEMEHHU MOCJe TOro, KaK HamnpssKeHue M-
TaHUs MEPECeKo ypoBeHb 0Kojo 1,2...1,8 BonbT. [1o ucTeueHn BBIACPKKH OKOJIO
72Mc cuMTaeTcsl, 4TO HAMNpsHKEHUE JOCTUTII0O HOMHUHANA M 3alycKaeTcs Jpyrou
TaliMep BBIJEPKKA Ha CTAOMIIM3AlMI0 KBAapIEBOro reneparopa. I[Iporpammupyemslii
OUT KOH(UTypaIuU TO3BOJISET pa3peliaTh WM 3alpeniatb BBIACPKKY OT BCTPOECH-
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HOrO TaiiMepa 3amycka. Beigepakka 3amycka MEHSIeTCSl OT OJK3EMILLIPOB KpHCTalia,
OT NUTaHUs U TemnepaTypbl. CM. XapaKTEpUCTUKH ITOCTOSHHOTO TOKA.

Taiimep Ha craOunu3anuio reHepatopa orcuuTbiBaeT 1024 wummynbca oOT Ha-
yaBiiero paboty reneparopa. Cuuraercs, 4To KBaplEBbII reHepaTtop 3a 3TO Bpems
Bblien Ha pexxkuM. [Ipu ucnonszoBanuun RC renepatopoB- BblAepikKa Ha cTalOu-
JU3aLUI0 HE IPOU3BOIUTCS.

3areM BKIIFOYAETCs Taitmep oxuaanus BHemHero copoca /MCLR. D10 HEoOxomu-
MO Ul TE€X CIIy4aeB, KOrjia TpeOyeTcsi CHHXPOHHO 3alyCTUTh B pabOTy HECKOJIBKO
PIC konTposmnepoB uepe3 obmmii st Bcex curHan /MCLR. Ecnu takoro curnana
HE MOCTYIIAeT, TO uepe3 BpeMsi Tost BeipadaThiBaeTCs BHYTPEHHHI CHUTHaN cOpoca |
KOHTpPOJUIEp HauMHAeT X0/ 1o nporpamMme. Bpems Tost mporpammupyercs Outamu
koHpurypaunu 8 EEPROM.

3nech cymectByeT npobiema, korna Vdd HapacTaeT CIMIIKOM MEUIGHHO W BCE
BBIJICP)KKHU Ha 3aITyCK, a MIUTAHKUE eIIe He JOCTUTIIO CBOETO MUHUMAIILHOTO 3HAYCHHS
Vdd(min) pabGorocrmocoOHOCTH. B Takux ciydasx pEeKOMEHJyeM HCIO0Jb30BaTh
BHemHue RC nenouku muist copoca mo /MCLR.

Hwuxe nmpuBeneHa takas Lernoyka

vdd

/MCLR
C

| Vss

31ech MOXKHO TPUMEHUTh AMOA Ui OBICTPOTO paspsjaa KOHACHCATOpa IpH
BBIKJIFOUCHHH NTUTaHus. Pexomenayercs pesucrop R <40 kOM, torna Ha Hem Oyner
nanate He 6onee 0,2B. Pesucrop 100 Om <RI< IkOM OrpaHMYUT TOK B HOXKY
IMCLR.

Watch Dog maimep

Watchdog Taiimep npexacraBnsier co00il MOTHOCTbIO HE3aBHCUMBIN BCTPOCHHBIM
RC renepatop, koTopblili He TpeOyeT HUKaKuX BHEMHUX Iieneil. OH Oyzaer pabo-
TaTh, 1a)K€ €CJIM OCHOBHOM T'€HEpaTOp OCTAHOBIIEH, KaK 3TO ObIBae€T MPHU HCIOJIHE-
Hun komanapl SLEEP. Taiimep BwipabathiBaeT curHan cOpoca. BeipaboTka Takux
cOpOCOB MOXET OBIThH 3alpelieHa MyTeM 3alicH Hy/s B CIENHaIbHbBI OUT KOH(UTY-
pauuun WDTE. DTy onepannio npou3BOAAT Ha 3TAIE MPOKUTa MUKPOCXEM.
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Boinep:xkka spemenn WDT

Homunanbhas Beinepxka WDT coctaisier 18 mc (6€3 HCTIONIb30BaHUS IETUTEINS).
OHa 3aBHCUT OT TEMIIEpaTyphl, HANMpPSDKEHUS MUTaHHUA, OT OCOOCHHOCTEH THIIOB
mukpocxeM. Ecnu TpeOyrorcst 6onbmue 3anepxku, To K WDT moxer ObiTh mon-
KJIFOUYEH BCTPOCHHBIA JAeNUTeNh ¢ Kodpduuuentom paeneHus ngo 1:128; xoto-
phiit porpammupyetcs mytem 3anucu B peructp OPTION. 3x1eck MoryTt ObITh peanu-
30BaHbl BeIJCPKKH 110 2.5 cekyHn.  Komanaer “CLRWDT” u “SLEEP” o6nynsioT
WDT u nenurens, ecnu oH nojkiatoueH k WDT. O1o 3amyckaeT BbIAEPKKY BPEMEHU
CHaJajga ¥ IpeJOTBpAIlaeT Ha HEKOTOpPOe BpeMs BBIPAOOTKY curHana copoc. Eciu
curHan copoca or WDT Bce xe mpowu3oImien, T0 OJHOBPEMEHHO OOHyssieTcs OHT
“TO” B peructpe cratyca (f3). B mpuioxeHusIX ¢ BBICOKMM YPOBHEM IIOMEX, CO-
nepxxkumoe peructpa OPTION mnoasepxkeHo c6oro. [loatomy peructp OPTION
JI0JDKEH OOHOBIISITHCS Ue€pe3 paBHBIC MPOMEXKYTKH BpeMeHH. Ciieqyer ydecTb, 4TO
Hauxynauied koMmOuHamuen —sBisercs:  Vdd=min, TemnepaTypa=max u max Ko-
3G UIUEHT AeTeHUs ACTUTENs,- 3TO PUBOJUT K CaMOW OOJBIION BBIIEPKKE Bpe-
MEHH, OHA MOXET JIOCTUTaTh HECKOJIBKHUX CEKYH/I.

TunbiI 2eHepamopoe

Kpucramner PIC16C84 moryr paGoTarh ¢ YeThIpbMSI THUIIAMH BCTPOCHHBIX
reHepaTopoB. Ilonb30BaTens MOXKET 3alporpaMMHUPOBATh JBAa KOH(PUTYpallMOHHBIX
outa (FOSC1 u FOSCO) nist BeiOopa ogHoro u3 uetbipex pexkumon: RC, LP, XT, HS.
Kpucrtanner PIC16... MOoryT Tak»e TakKTUPOBATHCS U OT BHEUIHUX MCTOYHUKOB. ['eHe-
paTtop, MOCTPOCHHBIA Ha KBaplEBBIX WM KEPaMHUYECKHX pPE30HATOpax, TpedyeT
nepuoja cTabMIM3aIy Mocye BKIOYSHHUS TUTaHus. [[1s 3Toro, BCTpOoeHHBIN TaliMep
3arycKa reHepaTropa JAEepKUT YCTPOHUCTBO B COCTOSIHMM cOpoca nmpumepHo 18 mc mo-
cine toro, kak curHan Ha /MCLR HoXke KpucTajia JOCTUTHET YPOBHS JIOTHYe-
ckou eauHUIBl. Takum oOpa3om, BHemHss 1enouka RC | cBs3aHHas ¢ HOXKKOM
/MCLR BO MHOTHX ciy4asix He TpeOyeTcs.

Berpoennbie reHepaTopbl pabOTOCIIOCOOHBI TPU  ONPEAEICHHBIX HOMHHAIaX
HUTAIOIETO HAMPSKEHUS:

vdd OSC mode Max Freq
2.3V RC 2 mHz
LP 200 kHz
3.6V RC 4 mHz
XT,LP 200 kHz
45..55V HS 10 MHz

BHUMAHHUE! Tlpn uacrotax Huxke 500 kl'1, BHYTpEeHHUH T'€HEPATOP MOMKET
reHepupoBaTh COOMHBINA UMIYJIbC HA TAPMOHUKAX, KOrja nepekiatoyaercs out 0 mop-
Ta A. DTOro HEe NMPOUCXOAUT MPU HUCHOIB30BAHWU BHEIIHETO TeHepaTopa I MpH
BcTpoeHHOM RC reneparope.
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I'enepaTop Ha KBapuax

PIC16C84-XT, -HS wmu -LP T1peOyOT NOIKIIOUYEHUS KBapIEBOTO WU Ke-
pamuueckoro pezonaropa k BeiBogam OSC1 u OSC2.

OSCl1

it

XTAL

I | B

Mapkupoeka cnedyrowan:

XT - cranmapTHBIA KBaplLEBBIA T€HEpaTop,

HS - BbICOKOYACTOTHBIN KBApIIEBBIN T€HEPATOD,

LP - HU3KOYACTOTHBIA T€HEPATOP [JI1 SKOHOMUYHBIX MPUIOKECHUH.

Pesucrop Rs moker morpeboBatbes s reHepartopa “‘HS”, ocobenHo mpwu yac-
torax HIKe 20 MI'y s rameHust rapmMoHuK. OH TakKe MOXET MOTpeboBaThCA B
pexxume XT ¢ pesonaropom tuna AT Strip-cut.

Buioop konoencamopoe onsa kepamuueckozo pezoHamopa.

Tumn reveparopa Yacrora pe3oHaropa Konaencarop C1=C2
XT 455 kHz 150-330pF
2 MHz 20-330pF
4 MHz 20-330pF
HS 10 MHz 20-20pF
Buvioop konoencamopa 0nsa keapueeozo 2enepamopa
Tun reseparopa YacroTa Konnencarop C1 Konnencarop
C2
LP 32 kHz 30pF 30 - 50pF
100 kHz 15pF 15pF
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Tun reneparopa Yacrora Konpencarop C1 Konpaencarop
C2
200 kHz 0-1%F 0-15pF
XT 100 kHz 15-30pF 200-300pF
200 kHz 15-30pF 100-200pF
455 kHz 15-30pF 15-100pF
1 MHz 15-30pF 15-30pF
2 MHz 15pF 15pF
4 MHz 15pf 15pF
HS 4 MHz 15pF 15pF
10 MHz 15pF 15pF

Bonee BbIcOKast eMKOCTb Oy/le€T YBEIMYMBATH CTA0MJIBHOCTH TeHEepaTopa, HO
Takxke OyJeT yBeJTHMUMBaTh BpeMs 3alycKa. 3HAUeHUs IPUBEACHBI ISl OPUEHTHUPOBKHU.
B pexumax HS u XT, uytoObl u30ekaTh TapMOHUK MOXET TOTPEeOOBATHCS
HOCJIeI0BaTeNbHBIN pe3uctop RsS.

RC reneparop.

Korna ne npenbsaBistoTcss TpeOOBaHUS K OBICTPOACUCTBUIO M K TOYHOCTH IO
BpemeHu, OTP kpucrann, nanpumep PIC16C84-RC, nmo3BosisieT COKOHOMUTH JACHBIU
U peanusoBaTh npoctoit RC

Vvdd
Rext

OSCl1

Cext

| Vss

0SC2

ClockOut
Fosc/4

YacroTa ecTh (QPyHKIMS MUTAIOIIETO HAMpsOKEHHs, 3HAYeHH pe3uctopa Rext,
koHzaeHcaropa Cext u temmepaTtypsl. Kpome Toro, wactora reHeparopa OyneT He-
3HAYUTENBHO U3MEHATHCA OT MapTUU K naptuu. Ha dactoTry reHepanuu BIusieT coO-
CTBEHHAas €MKOCTh KOpIyca KpHUCTalja, €€ BIUSHUE 3aMETHO HJs MajbIX 3Haue-
Huit Cext. Hy:xHo npuHsATh Bo BHUMaHHe Takxke Apeid R u C snemeHToB.

35




s 3navennii Rext Hike 2.2 KOM reHepaTop MOXeT paboTaTh HECTAOMIBHO HITN
He 3aBoauThes. [Ipu ouenp Gonpmux 3HayeHusx Rext ( Hamp. 1 MOM) renepatop
CTAaHOBUTCS YYBCTBUTEJIBHBIM K IOMEXAM, BIaYXHOCTU U MOHTQ)XHBIM YTE€UKaM TOKa.
Pexomennyemas BenmunHa Rext Haxonutes mexay S kKOM u 100 kOm. Xots renepa-
TOp pabOTOCIIOCOOCH M MPU OTCYTCTBUU BHEITHEero koujeHcaTopa (Cext = 0), MbI
PEKOMEH/TyEeM HCIIOIh30BaTh eMKOCTh Oosiee 20 md 1 yBemUYeHHsS] CTaOWMIBLHOCTH
pabotsl. C manoit Cext unu BooOuie 6e3 Hee, 4acToTa reHepaTopa CHIIbHO 3aBHCUT OT
MOHTQ)XXHBIX eMKocTell. Pa3bpoc Oyzer Tem Oombire, yeM Oosbiie BennynHa R (Tak
KaK BJIMSIHUE TOKOB yTeuku Ha 4actoty RC reHepatopa cuibHee npu 0onbiux R) u
yeM MeHblue BenuyrHa C (Tak Kak B 3TOM ClIydae CHJIbHEE MpOSIBISIETCS BIUSHUE
MOHTaXHBIX eMKocTel). CUrHall ¢ 4acTOTOM reHeparopa, JeJeHHOM Ha 4, TpHUcyT-
crByer Ha Hoxke OSC2/CLKOUT, u Moxer ObITh HCHOJB30BaH JUIA  IIeJei
TECTUPOBAHUS WJIUM CUHXPOHU3ALMH JIPYTHX CXEM.

BHeninee Bo30y:xaeHune

JUTUL 05¢l
OCTaBbTE 0OSC2
CBOOOIHBIM

Pea2ucmp OPTION

Peructp OPTION (ampec 81h) moctyneH ansi 4T€HHUS W 3alUCH U COACPIKUT
pa3IMyHbIe YIPaBIAIONUE OUTHI, KOTOPBIE OINPENENAI0T KOH(UTYpaluIo Mpenenu-
teins, Kyaa oH noakmoueH: K RTCC nimm WDT, 3Hak ¢ppoHTa BHEITHETO MpEepBhIBAaHUS
INT wu BHemHero curnana s RTCC, noaxiroueHne akTUBHOM Harpy3Ku Ha MOpTy

RB.
Peructp OPTION Anpec 81h

3HaueHue Nnpu BKIoueHuu nuranus= FFH

7 6 5 4 3 2 1 0

RBPU INTEDG | RTS RTE PSA PS2 PS1

PSO

Hacmpoiiku npeoenumeis

PS2-PS0O Kosadpdunments! genennst RTTC Koapdumments! neneans WDT
000 1:2 11
001 1:4 1:2
010 1:8 1:4
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PS2-PS0O Koapdunments! genennst RTTC Koapdurmments! neneans WDT
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128

PSA - 0uT, moaKJII0OYAIOIIME JeJINTEb K
RTTC (0),
WDT (1).
RTE- ¢pont nepeanero curnana RTTC
0- maKpeMeHT 1o HapacTatonemy GpoHTy Ha HOkKe RTCC,
1- uaKpeMeHT 1o cnanaromemy ¢pponty Ha Hoxkke RTCC.
RTS - ucrounuk curnaja xia RTCC
0- curHan oT BHyTPEHHETO FeHEPATopa,
1- BHemHuii curnan Ha Hoxkke RTCC.
INTEDG - ¢pout curnana INT
0- mpepsiBanue 10 cragarouiemMy GpoHTy Ha HOXxKe INT,
1- mpepbiBaHue 110 HapacTaroemy GpoHTy Ha HOxKe INT.
/RBPU - nHBepCHBII OMT MOAKJIYEHUSI AKTUBHOM HATPY3KH K nopty B
0- Harpy3Ku NOJKIIIOYEHBI IO aJITOPUTMY padboThl opTa B,

1- HAarpy3Ku OTKIIIOUEHBI.

HO}IKJIIO‘ICHI/IH JCJIUTEIA JaCTOThI

OnvH ¥ TOT K€ BOCBMHOWTHBIM CYETYMK MOXKET OBITH BKIIIOUEH JIMOO TMepes
RTCC mu6o mocie Watchdog taiimepa. OTmMeTnM, 4T0 IEIUTENH pabOTaeT TOIBKO C
OJTHUM M3 3TUX ycTpoicTB. [loBTOpsiem, eciu aenutens padoraer ¢ RTCC, 310 3Ha-
YHUT, YTO B JIAaHHBI MOMEHT OH He paboraer ¢ Watchdog taiimepom u Hao60pOT.
Cxemy BritoueHust cuerunka (cMm. B pazaene RTCC:RTCC}.

buter PSA u PS0-PS2 B peructpe OPTION onpenensioT, ¢ KakuM yCTPOWCTBOM
paboTaer AenuTenb U HACTPOilKy koadduuuenta aenenus.  Korga nenurens mon-
kmoueH k RTCC, Bce komanapl, koTopeie 3anuckiBaioT B RTCC (namp., CLRF 16
MOVWEF 1, BSF 1.x... u T.1.) 6yaytr oOHymsITh aenuTens. Korga oH moakiIoueH K
Watchdog Taiimepy, To npeaenutens BMecte ¢ Watchdog Taiimepom Oyaet oOHYIATH
koMmanga CLRWDT. Coaepxxumoe npeaenuTens nporpaMMe HEJOCTYITHO.

[MonxmroueHne mnpenenuTeNns- TporpaMmMHO yrpasisiemoe. Hibke mnpeacraBieH
(dparmenT nporpammsl niepexiroueHus ¢ RTCC na WDT
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1. MOVLW B"XXOXOXXX" ;BbIOpaTh BHYTPCHHIOIO CHHXPOHH3AIMIO U HO-
BOC
;3HaYeHue Juis Aenutens. Eciim HoBoe 3HaYeHHE
;JICTIUTEIS PABHO
2. OPTION ;7000" wm "001°, TOo HAZO BpEMEHHO BBHIOPATH
;IPYTO€ 3HAYCHHE JCTUTEISL.
3. CLRF 1 ;000ymuTh RTCC 1 nenurens.
4. MOVLW B XXXX1xxX" ;BeiOparb WDT, He W3MCHSS 3HAYCHUS JCITUTE-
JIS1.
5. OPTION
6. CLRWDT ;00HyuTe WDT 1 nenurens.
7. MOVLW B XXXX1XXX" ;BbIOpaTh HOBOC 3HAYCHHE IS JACTUTEIS.
8. OPTION

[TynkTel 1 1 2 TpebyroTesa Tonbko Toraa, koraa k RTCC Obul MOAKIIOUEH BHEI-
HUUN UCTOYHUK UMITYNIbCOB. [IyHKTBI 7 1 8 TpebyroTcs Torma, korga B Kod(pduiu-
eHT AesieHus Hao yctaHoBUTh 000" nmm "001°.

IHepexmrouenue aeauressi ¢ WDT na RTCC

1. CLRWDT ; 000yt WDT 1 nenurens.

2. MOVLW B xxxx0xxx" ;Bbiopate RTCC, HOBOE 3HAUCHHE IS CITHTEIIS
;ICTOYHHK CHTHAJA.

3. OPTION

YKka3zaHHBIMHU [TPOrpaMMaMu CIEAYeT M0JIb30BaThes, Aaxe ecau WDT 3anpenieH.

KoHpuaypayuoHHoOe crioeo

Kpucramn PIC16C84 umeet nate OUTOB KOHUTYpallMM, KOTOpPBIE XpaHITCA B
EEPROM wu ycTaHaBIMBAIOTCS Ha ATare MPOrpaMMUPOBAHUS KpHUCTAUIa. JTH Ou-
TBI MOTYT OBITH 3amporpaMMHUpOBaHbl (uuTaeTcss kak (0') WIM OCTaBlIEHBl He3a-
NpOrpaMMHUpPOBaHBIMU (uMTaeTcss 1) g BeIOOpa TOJXOAAIIETO  BapuUaHTa
KOH(Urypanuu ycTpoiucTBa. ITH 6uThl pacnonoxkeHs B EEPROM mnamstu mo an-
pecy 2007h. TTonp3oBaTento clieAyeT MOMHUTD, YTO TOT a/IpeC HAXOTUTCS HIKE 00-
JacTHU KOJIOB U HEJOCTYIIEH IpOrpaMMe.

Sueitka EEPROM xondurypanum.

13

(@3]

4

3

our.aapec

CP

PWRTE

WDTE

FOSC1

FOSCO

2007h
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FOSCO0,FOSC1 - ouThI BbIOOpA THIIA TeHEepaTOpa
00 LP reneparop
01 XT reneparop
10 HS renepatop
11 RS reneparop
WDTE - 6ur pa3pemenus padorst WatchDog Timer
1 - pa3zpemieH
0 - 3anperex
PWRTE - Out pa3penienusi BbIIEPKKHA BPeMEHHU MOCJI€ BKIIOYEHUS MUTAHUS
1 - BBIZIEpKKA €CTh

0 - BBIIEP>KKHU HET

NHOuesudyanbHasi Memka

Kpucrann PIC16C84 wumeer ueThlpe CiOBa, paACIOJIOKEHHBIE 1O  aApecy
(2000h-2003h) OHu mnpeaHa3HAYEHBI ISl XPAHCHUS HICHTU(PHUKAIMOHHOTO KOJa
(ID) momp3oBaTensi, KOHTPOJBHOW CyMMBI Wi JApyrod wuHpopMmaruu. Kak wu
CJIOBO KOH(UTYpAIMH, OHU MOTYT OBITh MPOYMTAHBI WJIM 3alKCaHbl TOJIBKO C TIO-
MOIIBIO ITporpaMmMaropa. Jloctyna no nporpaMmme K HUM HET.

Ecnu kpucrann 3amuieH, NOJb30BaTENI0 PEKOMEHIYETCS HCIOJIb30BaTh JJIf
UICHTU(DHUKAIIMYA TOJBLKO MIIAJIIIIKME ceMb OUT Kaxaoro ID crmoBa, a B crapmuii OUT
3anuceiBaTh 0. Torma ID cnoBa MO>kHO OyAeT MpouuTaTh Jake B 3alIUIIIEHHOM
BapHaHTe.

3awuma npo2pamMmM om cHUmMbI8aHUus!

[IporpamMMHBIi KOJI, KOTOPBIN 3alMCaH B KPUCTAJUI, MOXET OBbITh 3alIMIIEH OT
CUMTBIBAHUS TPU TIOMOIIM yCTaHOBKH Outa 3amuThl (CP) B cioBe koHurypanuu B
HOJb. Comep >KUMO€e MPOTPaMMbI HE MOXKET OBITh MPOYUTAHO TAK, YTO C HUM MOXKHO
Ob110 OBI paboTaTh. Kpome TOro, mpu yCTaHOBICHHOM OWTE 3allUTHl CTAaHOBHTCS
HEBO3MOKHBIM U3MEHATH Nporpammy. Toxke OTHOCHUTCA M K COJEPKUMOMY HaMsTH
nauaeix EEPROM.

Ecnu ycranosnena 3amuta, To 6ut CP MOXHO cTeperh TOJIBKO BMECTE C CO-
nepkuMbIM kpuctasuia. CHauvana Oyner ctepra EEPROM mnporpammuas nmamste u
naMsTh IaHHBIX U B IOCIEAHIO ouepeb OUT 3amuThl koga CP.

IIpoBepka KpucTaLia ¢ yCTAHOBJICHHOMN 3aLIIUTOM.

[Ipu cuuThIBaHUY 3alMILIEHHOTO KPUCTAJLIA, YTEHUE JIFOOOTO aJpeca MaMsTH JacT
pesynbTat, noxoxuit Ha 0000000X XXX XXX(nBouuHslil kox), rae X- 3to 0 win 1.
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UroObl MPOBEPHUTH COXPAaHHOCTh MaMATH B 3AIIUIICHHOM KpHCTale, CIEAyilTe
IpaBUJIaM:

* 3anporpamMMHpyWTe U MPOBEpbTE PadOTy UCTIPABHOTO KPHUCTAJLIA.

* YCTAHOBMTE 3alIUTy KOJA MPOTPAMMBbI U CYUTANTE COAEPKUMOE MPOrpaMMHOM
naMsTy B Gaii-3TanoH.

* TpoBepslTe M000M 3aIUIIEHHBIA KPUCTAII MyTEM CPaBHEHHS €ro Mporpamm-
HOM MaMATH C COACPKUMBIM ITOTO HTAJIOHA.

[Mamsate nanasix EEPROM He MoxeT ObITh IpoOBEpeHa MOCiE YCTaHOBKH OwWTa
3aLUTHL

Pe)xum noHu)xeHHo20 3Hep2onompebrieHus.

Bxon B pexxum SLEEP ocymectsisiercss komanoit SLEEP. Ilo stoii komanze, ec-
mu WDT paspenieH, To oH cOpacbiBaeTCs M HA4YMHACT CYET BpeMmeHHw, out “PD” B
peructpe cratyca (f3) cOpacwiBaercsi, Out “TO” ycraHaBmuBaeTcsi, a BCTPOCHHBIM
reHepaTop BbIKIouYaeTcs. [lopTel BBOAA/BBIBOAA COXPAHSIIOT COCTOSIHUE, KOTOpPOE
OHU uUMenu A0 Bxoja B pexxum SLEEP. Jlns cHIKEeHHS MOTpeOIIeMOro ToKa B
3TOM peXHME, HOXKKM Ha BBIBOJ| JOJKHBI UMETh TaKHe 3HAa4eHHsI, YTOObI HE MpoTe-
KaJl TOK MEXIy KPHUCTAJUIOM M BHEIIHUMH LensMHu. HoxKu Ha BBOJ TOJKHBI OBITH
COEIMHEHBI BHEIIHUMU PE3UCTOPAMH C BBICOKUM HIJIM HU3KUM YPOBHEM, YTOOBI
n30exkarb TOKOB TMEPEKITIOYEHUS, BBI3BIBAEMBIX IJIABAIOIIUMHU BBICOKOOMHBIMHU

Bxogamu. To ke u mpo RTCC. Hoxka /MCLR nomkHa OBITH MOJ HANPSHKEHHEM
Vihmc.

Boixonx u3 pexuma SLEEP

ocyuiecmensaemcs 6 pe3yibmamne C1e0yiouux coovtmui:
Bremrauit cOpoc - uMITyIIbc HU3KOTO ypoBHs Ha Ha HOKKe /MCLR,

Copoc npu cpabareiBann WDT(eciu oH pasperieH),

ITpepriBanus. (IlpepriBanne ¢ Hoxku INT,mpeppiBanue npu HU3MEHEHUH
noprta B, npepriBanue npu 3aBepiieHuu 3anucu 1anabix EEPROM).

[Ipu nepBOM COOBITHM TPOUCXOTUT COpOC BCEro ycrpoiictBa. [[Ba mpyrux co-
OBITHS TIPEONIATal0T MPOJIOJKEHUE BBITTOJIHEHUS TPOrPAMMBI.

bur “PD” B peructpe craryca (f3), KOTOpbIi yCTaHaBIMBAETCS TPU BKIIOYE-
HUM, HO oOHymsieTcss komaHmoi “SLEEP”, moxeT OBITh HCIIOJNB30BAH MJIs OTpe-
JIeTICHUs] COCTOSTHHSI TIPOLIeccopa 0 “HpOCHINAHMA’: WM MpOIeccop ObBUT B PEeKu-
mMe “SLEEP”(ropsuamii ctapT), Wind ObUIO MPOCTO BBIKIFOYEHO MUTAHUE (XOJIOIHBIHA
ctapt). but “TO” mo3BoiseT onpeneanTb, YeM ObIT BBI3BAH BBIXOJ H3 pEXKUMA
SLEEP: unu BHemHuM curaanom Ha Hoxkke /MCLR, unu cpabareiBanuem WDT.

YroO6w1 ycTpoiicTBo BhILIO U3 peskuma SLEEP uepe3 mpeprsiBanme, 3T0 mpephiBa-
HUE JOJDKHO OBITh pa3pelieHO YCTAaHOBKOW COOTBETCTBYIOIIEH MAacKH B PETUCTpE
INTCON. IIpu Beixone u3 pexkxuma SLEEP Oyner BeimonHATbCs GOHOBas Tporpamma,
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ecnmu obmas macka 3ampeniaet Bce npepbiBanus (GIE=0). Ecu GIE=1, to Oyzer
BBITIOJIHATHCS MOATIpOrpamMma 00paboTKH MpephIBaHUi.

MakcumanbHble 3Ha4eHUs1 3JIeKmpuUYecKux na-
pamempoes

Brixonx mapaMeTpoB 3a JaHHBIE MPEAEiIbl MOXET IPUBECTH K IOBPEKICHUIO
MHUKpocxeMbl. PaboTa kpucTaiuia Ha peAeabHO JOMYCTUMBIX 3HAYCHHUAX B TEUCHHE
JUIUTEJIBHOTO BPEMEHHU MOBJIMSIET HA €0 HA/IE)KHOCTb.

WuTepBan pabounx temmeparyp -55 ... +125C

Temnepatypa XxpaHeHus -65 ... +150C

Hamnpsbkenue Ha 11000# HOKKE OTHOCUTEIBHO VSS (3eMIIn) -0.6 ... Vdd+0.8

(uckirouas Vdd u /MCLR)

Hanpsbxkenne Vdd otHocuTensHO VSS 0..+7.5V

Hanpsbxkenne na /MCLR otHOcuTenbHO VSS 0..+14V (Ilpum.2)

OO6m1as paccenBaemasi MOIITHOCTh 800mW (ITpum.1)

Makc. TOK B HOXKKY VSS 150 mA

Makc. Tok B HOkKy Vdd 100 mA

Makc. TOK B JI00YI0 HOKKY BBOJIa +- 500 mkA

Makc. BTeKarommi Tok (J1robas Hoxka BeiBosa) 25 mA

Makc. BeITeKaromui Tok (Jrodas Ho)kka BeiBoia) 20 mA

Makc. cyMMapHBIil BBITEKAIOIIUN TOK 711 BCEX HOKEK RA 80 mA

Makc. cyMMapHBbIi BBITEKAIOIIUN TOK 7Sl BceX HOXKek RB 150 mA

Makc. cyMMapHBIi BTEKAIONTUI TOK JUIsl BceX HoKkeK RB 100 mA
[Ipumevanus:

1. nonnHas paccenBaeMas MOIIHOCTb HE J0JKHA npeBbimath 800 MBT mist kaxo-
ro xopmyca. PaccenBaemasi MOITHOCTb BBIYHCIISIETCS 1O CIEAyIOLEeH (opmyie:

Pdis= Vdd*(Idd - Gmma(Ioh)) + Cymma ((Vdd - Voh)*loh) + Cymma (Vol *
lol)

2. moHmxeHne HanpspkeHus: Ha Hokke /MCLR Hmke Vss(3eMis1) BeI3bIBacT 00JIb-
e Toku, 6onee 80 MA, U MOXKET MPUBECTU K MOBPEKICHUIO 3TOM JTHHHH.
[Toatomy, pekoMeHayeM mojaBaTh curHaibl Ha HOXKY /MCLR uepe3 orpanu-
yuBatomuii pesucrop 50-100 Om.
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Mapamempbi NTOCMOSIHHO20 MOKa

XapakTepucTuky nocTosHHOro Toxka: PIC16C84-04, -10

([l KoMMepYeCcKOoTo, HHAYCTPUATHLHOTO, aBTOMOOMIBHOTO UCTIOTHEHUS ).
Pabouas remneparypa  -40 <=Ta <=+125 C (1151 aBTOMOOHUIILHOTO);
-40 <=Ta <=+ 85 C (111 UHAYCTPUATHHOTO);
0 <=Ta <=+ 70 C (111 KOMMEpPYECKOTO).

Pabouee nanpsoxenue 4.0 ... 6.0 B, ecniu He yka3aHo nHave

Ilapametp Mun |Tun |Makce |ea.m3m. | YciaoBus

Hanpspkenne nuranus Vdd (4.0 6.0 V XT,RC,LP
vdd (4.5 6.0 V HS

Hanpspkenns coxpanHoCTH JaHHBIX | Vdr 1.5 \% Sle@

B O3Y

Hanpspkenue na noxxke Vdd, rapan- | Vpor Vss

THpYIOIIee cOpoc

CKOpOCTh HapacTaHHs Svdd | 0.05 VImkS

Vdd,rapantupyromas copoc

Tok morpebiaeHus Idd 1.8 |45 mA 4 MHz
ldd 35 70 mKkA 32 kHz
Idd 5 10 mA 10 MHz

Tok morpebienus B pexume Sleg | Ipd 7 28 mkA +WDT
Ipd 1.0 |14 mKkA -WDT

st PIC16L.C84-04

Hampspkenne mutaHus vdd |2.0 6.0 V XT,RC,LP
vdd [4.5 5.6 V HS

Hanpsokenus coxpanHocty qanueix | Vdr 15 \% Slee

B O3V

Hampsokenne Ha HOXKe Vdd, rapan- | Vpor Vss

TUpytouiee copoc

CKOpOCTh HapacTaHHs Svdd | 0.05 V/mkS

Vdd,rapantupyrormiasi copoc

Tok moTpebaeHus Idd 1.8 |45 mA 4 MHz
ldd 15 32 mkA 32 kHz

Toxk notpedienus B pexume Sleg | Ipd 3 16 mkA 4V+WDT
Ipd 04 |7 mkA 4V-WDT
Ipd 04 |9 mkA +85C
Ipd 04 |TVD |mkA +125C
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CKopocmHbIe xapakmepucmuKu:
* PIC16C84-04 Kommepueckue, TuaycTpraabHbie, ABTOMOOMIBHbIC);

» PIC16C84-10Kommepueckue, MuaycTpranbHbie, ABTOMOOHIBHEIC);

» PIC16LC84-04 Kommepueckue,IHaycTpHanbHbie,ABTOMOOMIIEHBIE).

PaGoumne ycioBus, €CJIM He YKA3aHO HHAYe
* pabouas Temmepatypa -40 <= Ta <= +85 C {luayctpuanbHbie);

* pabouyas Temmneparypa -40 <= Ta <=+125 C ABToMOOWIILHBIC);
* pabouas temmneparypa 0 <=Ta <= +70 C Kommepueckue).

» Palbouee HaNpsHKCHHUE - THITMYHOE 3HAUCHUE

XapakTepUCTUKU . Mun |Tun. |Makc |en. usm. | YciooBus

Yacrora BaemHero CLOCKIN Fosc | DC 2 MHz RC,XT,2v
DC 4 MHz RC,XT,3v
DC 10 MHz HS (84-10)
DC 200 kHz LP

Yacrora reHeparopa Fosc | DC 2 MHz RC,XT,2v
DC 4 MHz RC,XT,3v
0.1 2 MHz XT, >2v
0.1 4 MHz XT, >3v
1 10 MHz HS (84-10)
DC 200 kHz LP

[{uKI1 KOMaH/IbI Tcy (0.4 4/Fos mkS

C

[TapamMeTpbl BHELIHET0 FreHepaTopa
Bpewmst monoxkurensHoro u orpunarenpHoro noaynepuoga CLOCKIN (OSC1)

XT tun reaepatopa Tckhl| 60 ns
Xt

LP tun reaepatopa Tckhl|2 mkS
Ip

HS tumn reneparop Tckhl |50 ns
hs

Bpewmst mapacranus u ciara CLOCKIN (OSC1)

XT Tum reneparopa Tckr |25 ns
Xt

LP tum reneparopa Tckrl |50 ns
p

HS tun renepaTtopa Tckr |5 ns
hs

JlmurenbHOCTh cOpoca (/MCLR) Tmcl | 150 ns

Ilapamerpsl curiagna Ha Bxoge RTCC

0e3 penuTens | | | |
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XapaKkTEepUCTHKH . MuH | Tun. [Maxkc |en. usm. | YcnoBus
JUTATEIBHOCTD 07 Ttth | 0.5 Tcy+20 ns
JUIMTENILHOCTD 17 Trtl 0.5 Tcy+20 ns
C JIeNIUTENeM
JUTATENIbHOCTE 0" Trth |50 ns
JUIMTEIBLHOCTL 17 Trtl |50 ns
nepuog RTCC Trtp | (Tcy+40)/N ns
Brinepxka WatchDog Twdt| 7 18 33 ms
Briepikka 3amycka reneparopa Tosc 1024 ms tosc-
* MEPUOJT
tosc 0SC1
Brinepikka TaiiMepa npu BKIItoYeHuu | Tpwr |28 72 132 ms
MMUTAHUS t
IlapameTpsbl NOpTOB
3anepxkka ppoHTA OTHOCUTEITHHO Tds | 0.25 Tcy+30 ns
CLKOUT
3anepxkka cpe3a OTHOCHTEIBHO Tdh |0 ns
CLKOUT
Bpewmst peakinu Ha pepeIBaHue Tirg |20 20
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OTtnunuuna koHTponnepa PIC16C71

PIC16C71 otnocutcs k cemeiictsy KMOII mMukpokoHTpoiuiepoB. OTiauvaercs
tem,uTo umeet BHyTpeHHee 1K x 14 6ur EEPROM ans mporpamm, 8-OuTOBBIE aaH-
Hble U 4 kaHaioB §-OMTHOrO aHanoro-mudpoBoro mpeodpazoparens. OTIMYAOTCS
HU3KOW CTOMMOCTBIO M BBICOKOW MPOU3BOAUTEIBHOCTBIO.

Hanee Oymyt onucanbl otaudus koutposuiepa PIC16C71 ot PIC16C84.

Cepus PIC16C71 moaxoaur aias IIMPOKOTIO CIEKTpa MPUIOKEHUH OT CXEM
BBICOKOCKOPOCTHOTO YIIPABIICHUSI aBTOMOOMIBHBIMHA M AJIEKTPHYECKUMH JBUTATEIs-
MH J10 SKOHOMUYHBIX YIAJIEHHBIX MPUEMONEPEIaTYNKOB, MOKA3bIBAIONIIUX MTPHOOPOB
U CBs3HBIX nporeccopoB. Hamuume ALIII cymecTBeHHO yBenmuumBaer cepy nmpume-
HEHUs JaHHOT'O KOHTpOJLIEpa.

¢ pab6ouas yactora 0T 16 MI'n (Mun 250 HC ITMKJI KOMaH/IBI);
4 4YeTHIPE UCTOYHUKA NIPEPHIBAHMS:
e puemuwuit Bxoxa INT,
* nepenonHeHue taitmepa RTCC,
* mpepbIBaHHE MMPU U3MEHEHUU CUTHAJIOB Ha JIMHUAX TopTa B,

* TpephIBaHHE NPH 3aBEPIICHUH aHAJIOrO-IH(PPOBOro MpeodpazoBa-
HHA.

Mepudepus n Beoa/BuiBos :
¢ moayns AL

¢ 4 MyJIbTHIICKCHPYEMBIX aHAJOTOBBIX BXOJA: TMOJCOSAUHEHHBIX K OTHOMY
AUII ¢ yctpoiictBoM BbiOOpKu-xpaHeHus (YBX);

¢ YCTPOMCTBO BBIOOPKH-XPAHEHHMS,

¢ Bpems peoOpaszoBanus - 20 MKC Ha KaHal,

¢ 1peobOpaszoBanue ¢ nmorpentHocTeio 1 LSB;

¢ BXOJ I BHEmHero onopHoro Hanpsukenus Vref (Vref<=vdd);

4 Juana3oH BXOIHBIX CUTHAJIOB OT Vss no Vref.

Tunbl KOPILYCOB M UCTIOJTHEHUH

O603nauenus kopmycoB it kpuctamioB PIC16C71. Tun kopmyca yka3bIBaeTcs B
MapxkupoBke npu 3akaze mukpocxem. Kopmyca ObiBatoT To6K0 ¢ 18 BriBogamu.

PDIP - OGbIuHBII MIaCTMACCOBBIN ABYXPSIHBIN Kopryc. Mcmonb3yercs mis OTP
EPROM Bepcuit KpucTaios.
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SOIC - Manorabaputssiii DIP kopmyc 11 MOHTaka Ha MOBEPXHOCTb

WINDOWED CERDIP - kepamuyeckuil KOpIyc C OKHOM, UCIOIb3YETCs ISl OT-
JaJIKH.

Mapkupoexa npu 3akaze
O0603HaUeHNE MUKPOCXEM CKJIIA/IBIBACTCS M3 CIEAYIOIIUX MOJICH:

®dupm.HOMep/YacToTta reneparopa/Temnep.nuamazon/Kopmyc/IIpumeu
dupm.HOMEP : PIC16C71 nauamna3on Vdd 4...6 'V,
PIC16LC71 puanazon Vdd 3...6 V;

Yacrora reneparopa: 04 ---> 4 mHz §onvwuncmeso 4 MI'y. npubopos pa
bomaem oo 10 MIy.));

16 ---> 16 mHz.
TemmneparypHblil Tuamna3oH ObIBaeT:
- or 0C nmo +70C;
[ o1-40C no +85C;
E ot-40C mo +125C;
Kopmyc o6o3Hagaercs:
P - oObruHBIHM m1acTMaccoBslii DIP;
SO -300 mil SOIC;
JW - CERDIP ¢ okHOM.

INPUMEPDI:
PIC16C71-04/P - #nHz, kommepueckoe ucnonnenue B PDIP kopmyce,
HopM.quama3on Vdd;
PIC16LC71-041/SO - 4nHz, ucnonHeHue JUisi TPOMBIIIJIEHHOCTH, PacIlIn-
peH HBIN Juana3oH nutanus, kopnyc=SOIC;
PIC16C71-10E/P - ucrioaHeHue a1 apromobuneit, 10 mHz, PDIP, HopwM.
it TaHUe.
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CmpykmypHasi cxema PIC16C71

Stack 1 PC ALU Reaister fil
--- 13 bit W reg Status cgister e
Stack 8
EPROM 8-bit
program Data Bus
MEMORY Option Reg.
1024x14
RTCC
TRIS A 1 WT/RTCC | RTCC
Prescaller pin
RA Port RAO-RA4
5 bit I
WatchDog
Timer
TRIS B
. 0SC1
RB Port Igilsg-RB7 EF)'SCI'Hat?gZ 0SC2
1 iming
Sleep Control MCLR
Osc. Select
ADC Disable
4 1
Cﬁgsecl)f Configuration EPROM
Pa3eo0dka HOXek
OyHKIMOHAIBHOE Ha3HAaYeHHe BbIBOAOB cM. O0o3HaueHuss BpiBomoB” win
CrpykrypHyto Cxemy. Tunsl koprycoB PDIP u ap. cm. “Kopmyca”.
RA2/AIN2 | 1 14 RA1/AIN1
RA3/AIN3/Vref RAO/AINO
RA4/RTCC OSC1/CLKIN
MCLR OSC2/CLKOUT
Vss PIC16C71 vdd
RBO/INT RB7
RB1 RB6
RB2 RB5
RB3| 9 19~
Ha3Ha4yeHue HOXek
O0603HaueHust HOXKEK U UX (PYHKIIMOHATLHOE Ha3HAUYCHUE
O0603HaueHue HopMaJsibHBIH pe:xuM Pexum 3anmucu EPROM

RAO - RA2.AINO-AIN2

JIByHanpaBiIeHHBIC TUHUN
BBOJIa/BBIBOIA. AHAJIOTOBEIE
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O0o3HaUYeHHE

HopMaJIbHBIH peXuM

Pexxum 3anucu EPROM

BxoJbl. Kak mudpossie Bxo-
Jibl UMErOT ypoBHU TTJI

RA3/AIN3/Vref

JIByHanpaBieHHbIC TUHUU
BB0/13/BbIBO/Ia. AHAJIOTOBBIE
BxoJbl. Kak mudpossie Bxo-
Jibl UMEIOT ypoBHU TTJI

RA4/RTCC

Bxon uepes tpurrep lImurra.
Hoxxka nmopta BBo1a/BBIBOIA C
OTKPBITBIM CTOKOM HJIH BXOJI
YacCTOTHI JIA TaiiMe-
pa/cuerunka RTCC

RBO/INT

JIByHarpaBieHHas JTUHUS
MopTa BBOJIA/ BEIBO/IA WITH
BHEIIIHUM BXOJ] IPEPhIBAHUS
Yposuau TTJI

RB1 - RB5

JIByHanpaBieHHbIC TUHUU
BBOJIa/ BBIBOAA. YpoBHU TTJI

RB6

JIByHanpaBieHHbIC TUHUU
BBOJa/ BBIBOA. YpoBHH TTJL

Bxoa TakTOBOM 4acTOTHI I
EEPROM

RB7

JIByHanpaBieHHbIC TUHUU
BBOJa/ BBIBOA. YpoBHH TTJL

Bxon/Beixoq EEPROM nau-
HBIX.

MCLR/Vpp

Huskuii ypoBeHb Ha 3TOM
BXO0/JIC TCHEPUPYET CUTHAI
cbpoca i KOHTpOJUIepa.
AKTHUBHBIN HU3KUH.

Copoc xontpomiepa s pe-
kuma EEPROM- nogath
Vpp.

OSC1/CLKIN

Jns moakiroueHus KBapua,
RC unu Bxo BHELIHEN Tak-
TOBOU Y4aCTOTEI

OSC2/CLKOUT

I'eneparop, BBIXOJ TAaKTOBOU
yacToThl B pexkume RC rene-
paTopa, B OCTAJIbHBIX CIIydasx
- JUIs1 TOIKJI.KBApIL

Vdd

Hanpspkenne nuranus

Hanpsoxenne nutanus

Vss

OO6mmii(3emis)

OO0wu

O630p pecucmpos u O3y

Ob6nacte O3Y opranuzosana kak 128 x 8. K saeiikam O3Y MOXHO ajpecoBaThCs
IpsSIMO MJIM KOCBEHHO, uepe3 peructp ykazarenb FSR (04h). Oto Taxke oTHOCHTCS U
k EEPROM namsiTi 1aHHBIX-KOHCTAHT.

Page O Page 1
00 Indirect add. 80
01 RTCC | OPTION 81
02 PCL 82
03 STATUS 83
04 FSR 84
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Page 0 Page 1
05 PORT A TRISA 85
06 PORT B TRISB 86
07 87
08 ADCONO ADCON1 88
09 ADRES ADRES 89
0A PCLATH 8A
0B INTCON 8B
0oC 36 perucTpoB 00IIEro Ha3HAYCHUS 8C
2F TOXeE AF
30 HE CYIIECTBYET BO
7F FF
OpezaHu3ayusi npepbieaHuu
Ipepvisanus ¢ PIC16C71 mozym 6vimb om uemvipex UCmMOYHUKOS!
BHeIHee npepbiBanue ¢ HOxKu RBO/INT,
npepbIBaHUE OT MepenosHeHns cuerunka/raiimepa RTCC,
MpephIBaHKe [0 OKOHYaHUH aHAIoro-Iu¢ppoBoro npeodpazoBaHus,
IIpepbIBaHNE OT U3MEHEHUS CUTHAJIOB Ha HOXKax nopta RB<7:4>.
Bce npeppiBaHMsS MMEIOT OJIMH M TOT ke Bektop/aapec - 0004h. Opnnako, B

yrnpasisitonieM peructpe npepbiBanuii INTCON 3anuchiBaeTcs:- OT KaKOro HMMEH-
HO MCTOYHMKA TOCTYNHJ 3alpoc TMPEpbIBaHUA. 3alUCBIBAETCS COOTBETCTBYIO-
muM O6utoM-darom. Takoe mpepbriBaHHE MOXKET OBITH 3aMAaCKUPOBAHO WHIUBUIY-
albHO WM OOUIMM OUTOM. EMMHCTBEHHBIM UCKIIOYEHHEM SIBISICTCS MIPEPhIBAHHE IO
KOHITy aHajnoro-udposoro npeodpazopanus. I1oT duar (ADIF)naxoaurcs B apyrom
peructpe ADCON.

Perucrp 3anpocoB u Macok

Ynpaenawwuii pecucmp npepvreanuit u ezo 6umot
Anpec: 0Bh 3nauenue npu copoce - 0000 0000

GIE ADIE RTIE INIE RBIE RTIF INTF RBIF

RBIF -®Jar npepbiBaHus 0T H3MeHeHHUs HAa mopTy RB.
®dnar ycTaHaBIMBAETCs, KOrga curHai Ha Bxoje RB<7:4> uzmensercs.
®mnar cOpackIBaeTCs MPOTPAMMHBIM CIIOCOOOM.

INTF - ®@aar npepbiBanusi INT.

@dnar ycTaHaBIMBaeTCs, Korja Ha HOKKe INT mosBisieTcsa cursan ot
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BHEIIIHEr0 MCTOYHMKA NpepbiBaHus. COpachIBaeTCsi MPOrPaMMHBIM CIIOCO-
OoM.

RTIF - ®aar npepsbiBanus ot nepenonanenns RTCC.
@nar ycranasnusaercs, korga RTCC nepenonnsercs.
®nar cOpacbIBaeTCs MPOrPAMMHBIM CIIOCOOOM.

RBIE - burt pa3pemenusi/3anpemenusi RBIF npepbiBanus.
RBIE = 0 : 3anpemniaer RBIE npepsiBanue.
RBIE =1 : pa3pewaer RBIE npepbiBanue.
INTE - bur pa3pemenus/3anpemenust INT npepbiBanus.
INTE = 0 : 3anpemaet INT npepsiBanue.
INTE =1 : pa3zpemaer INT npepriBanue.

RTIE burt pa3pemenns/3anpemenusi RTIF npepbiBanus.
RTIE =0 : 3anpemaer RTIE npepsiBanue.
RTIE =1 : pazpemaer RTIE npepbiBanue.

ADIE - but pa3pemenusi/3anpemenusi npepoiBanusi ot ALIL
ADIE = 0 : 3anpemiaer ADIF nipepsiBanue.
ADIE =1 : pazpemaer ADIF npepriBanue.

GIE bur paspemenusi/3anpenieHus Bcex NpepbIBaHHUil.
GIE = 0 : 3anpemiaeT npepblBaHUs.

GIE =1 : pa3pemaeT npepbIBaHusl.

OH cOpacbIBaeTCsl aBTOMATUICCKH TPU CIICTYIOIINUX 00CTOATEIHCTBAX:
M0 BKJIFOYECHUIO MUTAHUS,
no BaemHeMy curaany /MCLR mpu HopmainsHO# padore,
no BHemHemy curnainy /MCLR B pexxume SLEEP,
0 OKOHYAHMIO 3a1epkKH Taiimepa WDT nipu HopManbsHOI paboTe,

1o okoH4YaHuto 3aaepxku taitmepa WDT B pexxume SLEEP.

Ilpepvieanue om AI[Il

@ar 3anpoca npepeiBanus (ADIF) mo okoHwaHuu aHaIOTrO-IUQpPoBOTo Mmpeodpa-
30BaHUS YCTAHABJIMBACTCS 110 OKOHYAHUH TPEOOPa3OBaHUSI.

Copoc 3anpoca ADIF - 0oeno npozpammel 06pabomiu.
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O630p pecucmpoes/nopmos

Kpucrann umeer nsa nopra: 5 6ut nopt RA u 8 6ut nopr RB ¢ moOGutoBoit nHu-
BUJIyaJIBHOM HaCTPOMKOM Ha BBOJ WJIK HA BBIBOJ.

Cxema JiuHMM IOPTA A

[Topt A - 3T0 mOpT wMPUHONH 5 OUT, COOTBETCTBYIOIIME HOXXKH KpHCTaIa
RA<4:0>. Jlunun RA<3:0> nByHanpaBineHHble, a JuHUS RA4 -BbIXOJ € OTKpBI-
TBIM CTOKOM. Ajnpec peructpa nopta A - 05h. OtHocsammiics k mopry A ympas-
nsromnid peructp TRISA pacnonokeH Ha nepBOM CTpaHUIE PETUCTPOB MO aJapecy
85h. TRISA<4:0> - aT0 peructp mupuHOH S5 OuT. Ecnmm OuT ynpaBisiomero
TRISA peructpa umeer 3Haue€HHWE €OUHUIIA, TO COOTBETCTBYIOUIAs JHHHUS OY-
JIeT yCTaHABIMBAThCS Ha BBOA. Honb mepekiitouaeT TUHUI0 HAa BBIBOJ U OIHOBpE-
MEHHO BBIBOJUT Ha HEE COJECPKUMOE COOTBETCTBYIOIIETO perucrpa 3amenkd. Hu-
ke naHa cxema noptoB RAO..RA3

3auenka s OUuTa JaHHBIX

OT IIMHBI JaHHBIX vdd
-_— 1
WR Port C /Q D—' I:
BriBog
onun u3 6utoB TRIS per. 1opTa
W .
oT per 5
o komanae TRIS C /Q ) I I:
reset e
RD TRIS
Ha MUHY
3alIeiaKa Ha BXOJ
Q D AND —
RD Port Clk
A/D
analog | |
MUX

BoiBox nopra RA4 umeer ctpyktypy, ananorndnyto PIC16C84 3a Tem uckitoueHueM,
YTO OTCYTCTBYET COOTBETCTBYIOIMI OMT B peructpe TRIS, mosromy, npu ucmonb3o-
BaHWUM JIAaHHOT'O BBIBOJIS JJISI BBOJIA, CJIEAYET MPEIBAPUTEILHO 3aMucaTh B HETO “17.
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Ha3BaHue HOKKH # DYHKIUA HOKKH JApyrue pyHKmuu
PAO 0 [Topt BBOAa/BRIBOIA. BXOTHBIE YPOBHH AHAJIOTOBBII BXOJI
TTJL. kaHausa 0
PAl 1 [opT BBOJA/BBIBOIa. BXOTHBIE yPOBHU AHaJ0roBbIN BX0OJ
TTJIL. kaHazna |
PA2 2 [opT BBOJA/BBIBOIa. BXOTHEBIE yPOBHU AHaJ0roBbIN BX0OJ
TTJL. KaHasa 2
PA3 3 [Topt BBOOa/BRIBO1A. BXOTHBIE YPOBHH AHAaJIOTOBBII BXOJ
TTJIL. KaHaja 3 WK BX0J
BHEIIHETO OINOp-
HOT'O HANPSKEHUS
PA4/RT 4 [TopT BBOJa/BBIBO/IA. BBIXOI-OTKPHITHII Bxon BHemHero
KosutekTop Bxox - tpurrep lImurra. TaKTOBOI'O CUTHa-
na st RTCC

BriBoasl mopra RB Hudem He omninyatorcest ot PIC16C84.

AHanozo-uyugpoeou npeobpaszosamenn (ALII).

Monyne AL conepXuT yeThIpe BXOJIHBIX aHAJOTOBBIX KaHasla, MYJIbTUIIIEKCHU-
PYEMBIX HAOJHY cXeMy BBIOOpKH/XpaHeHus u aaiee Ha ALl OnmopHoe HampshkeHHE
nocrtynaet u3BHe yepe3 HOXKKY RA3/AIN3/Vref wiu ¢popmupyercs BHyTpU KpHucTaia
u3 Vdd.

[Ipeo6pa3zoBarens MCHOIB3YET MPHUHIUI MOCIEI0BATENILHOTO NpUOIIKEeHus; § -
OWTOBBIM  pe3yibTaT TnpeoOpa3oBaHus momemaercs B peructp ADRES
(09h).I1lpeobpazoBanusi ~ MHULIMHUPYIOTCS ~ YCTAHOBKOM  ympaBisiomiero  Outa
(GO/DONE) B peructpe ADCON. Jlo Hayama npeoOpa3oBaHus J0HKEH ObITh BHIOpaH
HYXXHBIA KaHall 1 00ecreyeHo JOCTaTOYHOE BpeMs IJIsl 3aBeplieHHs BEIOOpKH. Bpems
npeoOpazoBaHusa ecTh (QYHKIMS Mepuojaa reHepaTtopa. MHMHHMAaIbHO BO3MOXKHOE
BpeMs npeoOpazoanus 20 Mkc. B xonie npeodpazoanust 6utr GO/DONE ouumiaer-
cs M aKTHBUpYeTcs npepbiBanne. Omubka mpeoOpazoBanus He npepbimaeT +- 1 LSB
s Vdd=5.12B u Vref = Vdd. Paspenienne u TO4HOCTh yMeHbIatoTcst, koraa Vref
menbIe Vdd.

TaxkTuposanmue ALIIL

ALIT paGoTtaeT OT cBOero COOCTBEHHOTO TAaKTOBOT'O T€HEpATOpa MU OT TeHEpaTo-
pa OSC1, kak moka3aHo a cienyroiei Tabmure:

Ynpasasiiomuii out | 3agep:kka (10/KHA ObITH >2
DCS1,ADCSO0 mKkS)
00 2 tosc
01 8tosc
10 32 tosc
11 trc (2..6 mkS, 4 mkS
typ.)

52



Bpewmst mpeobpa3oBaHus Kax0ro OMTa 3aHUMaeT OJMHAKOBBIN MHTEpBai. OOIee
BpeMsi m3mepenus- 10 uarepsanoB. Cam MHTEpBa TOJHKEH ObITh HE MeHee 2MKc. Ha
HU3KUX 9aCTOTaxX MOXeT ObITh BBIOpaH RC rerepaTop. OqHAKO €ro 4acToTa CyIIecT-
BEHHO 3aBUCHUT OT HANpPsDKEHHS MUTAHMS, TEMIIEPATyphl U JIPYTUX IMapameTpoB ( re-
puon ot 2 10 6 MKC, HOMUHAN - 4 MKC).

Yupasasiromui peructp u peructp craryca AL

(ADCONO)

Peructp ADCONO Anpec 08h 3nauenue npu Britoyennu nutanus= 00H

7 6 5 4 3 2 1 0
ADCS1 | ADCSO CHS1 | CHSO | GO/DONE| ADIF| ADON

ADON - Bkirouenune AIIIL.
ADON = 0: AIIIT He paGoTaeT u HE MOTPEOIIAET TOKA.
ADON = 1: AIIII paboraet u 3ansut mann 10

ADIF- ®aar npepbiBaHus M0 OKOHYAHMIO AHAJIOro-iM(ppoBOoro mpeodpasona-
HMUS.

@nar ycTaHaBIMBAETCs, KOTIa MPeoOpa3oBaHUE 3aKOHYEHO.
®nar cOpacbIBaeTCs MPOTPaAMMHO.

GO:/DONE- IT10T OMT 10/15KeH ObITh YCTAHOBJIEH, YTO0ObI HAYAJIOCH Mpeodpa3o-
BaHuun OH aBTOMATHYECKH COpachIBaeTcs anmapaTHbIM CHOCOOOM, KOTJaa mpe-
o0pa3oBaHue 3aKAHYNBAETCH.

CHS1 CHSO - Bbi00op aHAJIOT0BOI0 KaHAJIa.
CH1,CHO 00: xanan 0 (AINO)
01: xanam 1 (AIN1)
10: xanan 2 (AIN2)
11: xananm 3 (AIN3)
ADCS1 ADCSO0 -Bb160p 4acToThl Ipeodpa3oBaHusl.
ADCSO0,ADCSO0 00: Fosc/2
01: Fosc/8
10: Fosc/32

11:fRC (uactora ot cobctBenHoro RC reneparopa)
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IHoakaouyenue aHAJOrOBbIX BX0/10B

[Tonb3oBarens nomxkeH ycraHOBUTH peructp ACONI tak, 9TOOBI JIMHUM aHAJIOTO-
BBIX CUTHAJIOB OBUTH CKOH(UTYPUPOBAHBI KaK aHAIOTOBBIE BXOABI. Tak Kak JHMHHUH
AQHAJIOTOBBIX CUTHAJIOB 3amapauiesieHbl ¢ MU(GPOBBIMU BBIXOJaMHU, KOTOPHIC HMEIOT
JTUOJTBI 3alIUTHI, MOAKIIOYeHHBIE K Vdd 1 k Vss B 00paTHOM HampaBlIeHUH, TO BXO/I-
HOW aHAJIOTOBBIN CUTHAJ JIOJDKEH OY/IeT OTpaHUYHMBATHCS STUMU 3HAUCHUSMHU, HHOTIA
C YBEIMUYEHHEM TOKA B HOXKKY. UTOOBI M30€kKaTh MOBPEXKICHUI BXOJHBIX LENeH, pe-
KOMEH/]IyeTCsI UMETh TMOCJIEA0BATENIbHBIA OrpaHUYMBAIONINN pe3uctop He MeHnee 500
Owm.

J1711 ICTOYHUKOB CHTHAJIA, BEIXOIHOE CONPOTUBIICHUE HE JOJKHO OBITH OobIine 10
kOM. Toraa MakcuMainbHasi OTPEITHOCTh, BBI3BAaHHAS TOKOM YTE€UKH, COCTaBJISIET +-
5 MB wiu +- 0.25 LSB npu Vdd=Vref= 5B (10 kOm * SmMkA). lpyras npuduHa or-
pPaHUYCHHUST MAKCUMAaJIbHOTO BBIXOJHOTO CONPOTHBIICHUS MUCTOYHHWKA CUTHANA - 3TO
TpeOOBaHUE K 3allOMHHAHUIO BXOJHOTO CHUTHAajJa Ha CIEIHabHOM KOHJIIEHCATOpE B
cXeMe BBIOOPKH XpaHEHHSI.

Jlist cHmkeHus mryMa uHorna nobasisitor BHemHUM RC ¢punbtp. U B 3TOM Cityuae
3HaueHue R MOKHO OBITh TakuM, 4TOOBI CyMMapHasi BEIMYWHA COTPOTUBIICHHUS HE
npeBocxoauia 10 kOM. JIro0o# BHENIHUIT KOMIIOHEHT, MOJKII0UYaeMbIi K aHaJIOTOBO-
My Bxofy ( Oyzb TO KOHJIEHCATOP WM CTAOMIUTPOH ), TOJDKEH UMETh OYeHb HeOOIIb-
II0M TOK YTEUKH.

Ynpaenaowuit pecucmp AL (ADCONI)
Peructp ADCONI1 Anpec 88h

7 6 5 4 3 2 1 0

PCFG1 | PCFGO

PCFG1 PCFGO - buthel, KoTOopble ompenenstoT KoHpurypamuoo Hoxek RAO -
RA3:

PCFG1, |RAO,RAL RA2 RA3 Vref

PCFGO

00 AHAJIOIOBBIE BXOJIBI AHAJIOTOBBIM BXOX |aHanorossiil Bxon | Vdd

01 aHaJIOTOBBIE BXO/IbI aHAJIOTOBBINM BXOJ | BX0J onopHoro Ha- |RA3
IPSOKCHUS

10 aHaJIOTOBBIE BXOJIbI 1(POBOI BXOJ 1(POBOIA BXOJ Vdd

11 1M(POBBIEC BXOIBI - 1 (POBOH BXOJ 1(POBOIA BXOJ

@yukyuonuposanue AL ¢ pesrcume SLEEP

ITpu Bxoae B pexum Sleg crenyer copocuts 6utr ADON B per ADCON, 4T0OBI
yMeHbIIUTh noTpedienue Toka. Eciu AL Haxonuics B mpoliecce npeoOpa3zoBaHus
( c ucnonp3oBanreMm RC rerepartopa), To mpeodpazoBaHue OyAET 3aBEPIICHO MPSIMO B
pexume Sleg. ®nar npepsiBanus ADIF Oyner B3BeeH U KPUCTAUT Oy/IET BbIBEACH
u3 pexuma SLEEP, eciim dnar paspemenus npepoiBanust ADIE panee Obln ycTaHOB-

54




neH. [Ipu Takom pexume U3MEpEeHNs OTCYTCTBYIOT UMITYJIbCHBIE IOMEXH U 00ecTieun-
BAETCS MaKCHMaJIbHO BO3MOXKHAsI TOYHOCTh MPE0OPa30BaHMs, YTO MOJE3HO Ha BHICO-
KHMX TaKTOBBIX 4aCTOTaX.

Ecnu pexxum SLEEP ununmanusupyercs Bo BpeMsl Ipeodpa3oBaHus, KOTOPOE HC-
MOJIb3YET BHYTPEHHUU T'€HEpaTop, KaK MCTOUYHUK TAaKTHPOBAHUS - MPeoOpa3oBaHHE
Oyzaet npepBaHo. B 3ToM cnmydae monp3oBarens qobkeH nepesamyctutbh AL mocne
BBIXO/1a U3 Sle@, HayaB ¢ MOBTOPHOH BHIOOPKHU JTaHHBIX.
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MakcumarnbHble 3Ha4YeHUs AJTIEKMpU4YecKuUx

napamempoe

Brixonx mapaMeTpoB 3a JaHHBIE MPEAEIbl MOXET IPUBECTH K IOBPEKICHUIO
MHKpocxeMbl. PaboTa kpucTaiuia Ha peAeabHO JOMYCTUMBIX 3HAYCHHUAX B TEUCHHE

AJIUTCIIBHOTO BPEMCHU IOBJIMACT HA €TI0 HAACKHOCTD.

WuTepBan pabouux TeMmneparyp 55...+125C
TemnepaTtypa XpaHEeHUs -65 ... +150C |
Hanpspkenne Ha 11000 HOKKe OTHOCHTEIBHO VSS(3emun) uckmo- |-0.6...vVdd +0.6V
yas Vdd u /MCLR)

Hanpspxenne Vdd otHocuTenbHO VSS 0..+7.5V

Hanpspxenne na /MCLR otHOCHTEnbHO VSS

0...+14V (Ilpum.2)

OO6mrast paccenBaemasi MOIITHOCTh

800mW (ITpum.1)

Makc. TOK B HOXKKY VSS

150 MA

Makc. Tok B HOXKY Vdd 100 MA
Makc. TOK B 1100YyI0 HOKKY BBOJA +- 500 mkA
Makc. BTekarmumi Tok (1robas Hoxka BeiBosia) 25 mA
Makc. BeITeKaronui Tok (Jiro6ast Ho)kka Beioia) 20 mA
Makc. cymmMapHbIi BBITEKAIOIIUHI TOK JJI1 BCEX HOXKEK MmopTra A 80 mA
Makc. cymMMapHBbIil BBITEKAIOIIUN TOK JIJIsl BCEX HOXKEK nmopTta B 150 mA
Makc. cymMmapHbIi BTEKAIOIINNA TOK JUIsl BCEX HOXKEK nmopra A 50 mA
Makc. cymMMapHbIil BTEKaIOUMil TOK JUIsl BceX HOXKEK nopra B 100 mA

[Ipumevanus:

1. Ilonnas paccenBaeMasi MOIHOCTb HE A0JDKHA npeBbimaTe 800 MBT 15 kaxo-
ro xopmyca. PaccenBaemasi MOITHOCTb BBIYHCIISIETCS 1O CIEAyroLEeH (opmyie:

Pdis= Vdd*(Idd - Gmma(Ioh)) + Cymma ((Vdd - Voh)*loh) + Cymwma (Vol *

lol)

2. Ilonmxenune HanpsokeHus Ha HOkKKe /MCLR Huxe Vss(3eMiis) BbI3bIBAacT
Oosbiie Toku, 6oee 80 MA, M MOXKET MIPUBECTH K TOBPEKACHUIO ITOW JIHU-
Huu. [loaTomy, pekoMeHyeM nojgaBaTh curHaisl Ha HOXKY /MCLR uepe3 or-

pannuuBaromuii pezuctop 50-100 Om.
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Mapamempbi NTOCMOSIHHO20 MOKa

XapakTepucTUKH MOCTOAHHOTO TOKa: PIC16C71-04, -16.

([l KoMMepYeCcKOoTo, HHAYCTPUATHLHOTO, aBTOMOOMIBHOTO UCTIOTHEHUS ).

PaGouas Temnepatypa

-40 <=Ta <= +125 C (nns1 aBTOMOOMJIBHOTO)

40 <= Ta<=+ 85 C (ms uaxycTprasibHoro 0 <= Ta <=

+ 70 C (st KOMMEPYECKOTO)

Pabouee nanpspkenne 4.0 ... 6.0 B, ecniu He ykazaHo WHaue

ITapamerp Mun |Tun | Makc | ep.u3m. | YciaoBus

Hampspkenue mutaHus vdd (4.0 6.0 V XT,RC,LP
vdd |4.5 55 |V HS

Hanpsokenus coxpannocty qanneix | Vdr 15 \% Sleg

B O3V

Hanpspxenne Ha Hoxke Vdd, ra- Vpor Vss

paHTHpymoliee copoc

CKOpOCTh HapacTaHHs Svdd | 0.05 V/mkS

Vdd,rapantupyromiasi copoc

Tok moTpebaeHus ldd 1.8 |33 |mA 4 MHz
ldd 35 70 mkA 32 kHz
ldd 9 20 mA 16 MHz

Toxk noTpedienus B pexume Sleg | Ipd 7 28 mkA +WDT
Ipd 1.0 (14 mkA -WDT

st PIC16LC71-04

Hanpspkenne nuranus vVdd |3.0 6.0 \Y XT,RC,LP
vdd |4.5 55 |V HS

Hanpspkenus coxpannoctd naHabix | Vdr 1.5 \% Sle@

B O3Y

Hanpsbxkenue na Hoxxke Vdd, ra- Vpor Vss

paHTHUpYyoIIee coOpoc

CKOpOCTh HapacTaHHs Svdd | 0.05 V/mkS

Vdd,rapantupyromas copoc

Tok morpebiaeHus ldd 1.8 |33 |mA 4 MHz
ldd 15 32 mKkA 32 kHz

Tok motpebiaenus B pexume Sleg | Ipd 5 20 mKkA 4V+WDT
Ipd 06 |9 mkA 4V-WDT
Ipd 0.6 (12 mKkA +85C
Ipd 0.6 [16 mKkA +125C
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CKopocmHbIe xapakmepucmuKu:
PIC16C71-04 Kommepueckue, uaycTpuaibHble, ABTOMOOHIBHEIE).

PIC16C71-16KKommepueckue, MuaycTpranbHbie, ABTOMOOHILHBIE).

PIC16LC71-04 Kommepueckue,IHaycTpHanbHbie,ABTOMOOWIIEHBIC).

Paﬁolmeywloeuﬂ, eC/lu He YKA3aHO uHave
Pabouas temnepatypa -40 <= Ta <= +85 C [lunyctpuanbHeie).

Pabouast temnepatypa -40 <= Ta <=+125 C ABTOMOOUIIBHBIE).
PabGouas temneparypa 0 <= Ta <= +70 C Kommepueckue).

PaGouee HaAIIPAXKCHUC - TUITMYHOC 3HAUYCHHUC

XapaKTepUCTHKH Mun | Tumn. Makc | Exn. u3Mm. | YciaoBus
YacToTa BHEIIHETO Fosc DC 4 MHz RC,XT,
CLOCKIN DC 4 MHz RC,XT,
DC 16 MHz HS (71-16)
DC 200 kHz LP
Yacrora reneparopa Fosc DC 4 MHz RC,
0.1 4 MHz XT,
1 4 MHz XT,
1 16 MHz HS (71-16)
DC 200 kHz LP
L{yki koMaHIbI Tcy 0.25 | 4/Fosc mkS

IMapaMeTpsl BHELIIHET0 TeHEPATOPa
Bpewmst nonoxurensHoro u orpunarensHoro noaynepuogaa CLOCKIN (OSC1)

XT tun renepatopa Tckhixt |50 ns
LP tun renepatopa Tckhllp 2.5 mkS
HS tun reseparop Tckhlhs | 20 ns
Bpewms napactanus u cnaga CLOCKIN (OSC1)

XT tun renepatopa Tckrxt 25 ns
LP tun renepatopa Tckrlp 50 ns
HS tun reneparopa Tckrhs | 25 ns
JlnutenbHOCTH cOpoca Tmcl 200 ns
(/MCLR)

[TapameTtpn! curnana Ha Bxojae RTCC

0e3 IenuTelns

JUTATEIBHOCTD 07 Ttth 0.5 Tcy+20 ns

JUIMTENILHOCTD 17 Trtl 0.5 Tcy+20 ns
C JIENIATETIEM ns

JUIMTENLHOCTL0” Trth 10

JUINTENBLHOCTL 17 Trtl 10

nepuog RTCC Trtp (Tcy+40)/N
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XapaKTepUCTHKH Mun | Tun. Makc | Exa. u3Mm. | YciaoBus
Brinepxkka WatchDog Twdt 7 18 33 ms

Brinepikka 3amycka renepa- | TOSC 1024* ms tosc-epuox OSC1
TOpa tosc

Boiaepxka Taiimepa npu Tpwrt 28 72 132 ms

BKJIFOUCHHU TTHTAHHS

ITapameTpsl TOPTOB

3anepxka pponra otHocu- | Tds 0.25 Tcy+30 ns
teapHo CLKOUT

3anepxkKa cpe3a OTHOCH- Tdh 0 ns
teapHo CLKOUT

Xapakmepucmuku aHano20-yugpoeozo
npeobpa3oeamerisi
PIC16C71-04, -10, -16

XapaKTepuCTHKHU Mun | Tumn. Maxkc |Exa. usm. | Yciaosus
Pasperenue 8 out Vref=vVdd=5.12V
WuTerpanpHas omuoKa <1LSB | Vref=Vvdd=5.12V
JuddepenHnmanpHast omuo- <1LSB | Vref=Vvdd=5.12V
Ka
OmnOKa 1Kkl <1LSB | Vref=Vdd=5.12V
Owmmbka cMeleHus <1LSB | Vref=vVdd=5.12V
MOHOTOHHOCTb rapaHTHPOBAHO
OnopHOE HaIMPSKEHUE Vref 3.0 vdd+0.|V
3

Hanpspkenne ananorosoro | Vain Vss- \%
BXO0J1a 0.3
Pexomenyemoe conpoTus- | Zain 10 kOm
JICHUE UCTOYHHUKA BXOJHOTO
CHrHaja
[eproa CHHXPOHU3AIUH tad 2t mkS

8t mkS

32t mKkS

2.0 4.0 6.0 mKkS
Bpewmst npeoOpazoBanus (He | Tcnv 10tad
BKJTFOYAsi BpEMEHH BbIOOD-
KH-XpaHEHUs)
Bpewmst BEIOOpKH Tshp 5 mKkS
Tox AIIIT (Vdd) lad 180 mKkA
Tox MOH (Vref) Iref 1 mA [Tpu 3apsine
40 mkA B OCT. BpEMsI
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PIC16LC71-04

XapaKTepUCTHKH Mun | Tumn. Makc |ex. usm. | YciaoBus
Paspemenne 8 our Vref=Vdd=3V
WuTerpanpHas ommoka <2LSB | Vref=Vdd=3V
Juddepennmanbaas omuo- <2LSB | Vref=Vdd=3V
Ka
OmnbKa 1mIKasbl <2LSB | Vref=Vdd=3V
OmmnbKa cMeeHus <2LSB | Vref=Vdd=3V
MOHOTOHHOCTB rapaHTUPOBAHO
OnopHoe HampsHKeHHE Vref 3.0 vdd+0.|V
3

Hanpsokenue ananorosoro | Vain Vss- \%
BXOJa 0.3
Pexomenmyemoe conpotus- |Zain 10 kOm
JICHUE UCTOYHUKA BXOJHOTO
cUrHaJja
[lepron CHHXpOHU3AINH tad 2t mkS

8t mkS

32t mkS

3.0 6.0 9.0 mkS
Bpewmst mpeobpazoBanus (He | Tcnv 10tad
BKJIIOYasi BpeMEHH BBIOOD-
KH-XpaHEHUs)
Bpewmst BEIOOpKH Tsnp 5 mkS
Tox ALIT (Vdd) lad 90 mkA
Tox MOH (Vref) Iref 1 mA [Tpu 3apsine
10 mkA B OCT. BpeMsi
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Apyrue KoHTponnepbl

[ToMrMO PacCMOTPEHHBIX MUKPOKOHTPOJIJIEPOB, CYIIECTBYIOT W JIPYTHE MHUKPO-
cxemsl cepuu PIC.

Cepust PIC16C5x - camas crapas cepusi, or C16 ornuuaercs 12-OuTHBIMH KOMaH-
JlaMH, OTCYTCTBHEM CHCTEMBI IpepbiBaHui. [IpuMeHsATs B HacTOsIEe BpEeMsl BPSIIIH
neniecooOpas3Ho, pa3Be 4TO TOJBKO Oiarogaps ee HU3KOMU IeHe.

Muxkpocxema PIC16C61 - neuto cpennee mexay C71 u C84. Tounee ckazarthb -
3t0 71-1 6e3 ALIIL. Hoseie cepun C64 u C74 - 20 MI'u. mukpocxemsl B 40-
BBIBOJHOBIX KOpITycax, ¢ OOJBIINM KOJUYECTBOM TaliMEpOB, IMOPTOB BBOJIA-BHIBOJIA,
nammanem Slave Port, M n 1°C, [IOPTOB ACUHXPOHHBIX U CHHXPOHHBIX IOCIEL0-
BaTEJBHBIX MepechlIok, § kaHamoB 8-0ut AIIII (mis C74), GonpmM 00beMOM TIPO-
rpaMMHO# 1 onepaTuBHOM nmamsTH. [logpoOuee o C64 u C74 MbI pacckaxxeMm B clie-
JYIOIIUX BBITYCKaX.

BricokonpousBoautenbHblii MukpokoHtposiep PIC17C42 - mukpocxema cie-
ayrotiero nokojienus B cepuu PIC, paboraromnias Ha yactorax a0 25 MI'11 B pexume
MHUKPOKOHTPOJUIEPA WIM MUKPOIIPOIIeccopa.

Brimyckarores Taoke “Application $ecific Standar Products” (ASEB - roto-
Bblc KOHTpoJuiepbl. Hampumep, MTA11200 - TrueGaudel Intelligent Battary
Management, MTA41110 - PS/2 Mousé€lgackball Controller u apyrue.

O6nacTtn npuMmeHeHuUs

[IpenBaputenbHas 06pabOTKa CUTHAIOB.

VY naneHHbIe JaTYUKH ¢ Tiepenadeid nHGOopMaIuy B MOCIIEIOBATEILHOM KOJIE.
[TpuGopsk! ¢ GaTapeiHBIM MUTAHUEM.

YcTpoiicTBa, OOJBITYIO YaCTh BpEMEHHU HAXOJSIIUECS B ICKYPHOM PEKUME.
CucreMbl MOHUTOPUHTA MTPOLIECCOB.

MeauiuHCKue mpUOOPhI U TATUUKH.

VYmpasieHnue ABUTraTeIsIMU MOCTOSHHOTO TOKA.

CepBOMOTOpBI, PYJICBBIC MAIIMHKKU CUCTEM MPOIMOPHHUOHAIIBHOTO YIIPABJICHUS.

© © N o g0 bk~ w0 NP

MukponoTpeOasione KOHTPOIUIEPHI.

10. aTemeKTyanbHbIe y3JIbl CHCTEM MPOMBINIIICHHONW aBTOMATHKH.

11.3amMeHa y3710B Ha “YKECTKOU JIOTUKE” .

12. AnmapaTHble CHCTEMBI 3aIUTHI JOCTyMa (KIFOUEBBIC 3ariTylIKH, KOHTPOJIbHBIC
KapTOYKH U T.I1.).

13. Cuctembl 0OXpaHHOH CUTHATU3AIMH U HAOIIOCHUSI.

14. Cucrtembl 0eclIpOBOAHOTO AUCTAHIIMOHHOTO YIpaBlieHus ( B T.4. C CaMOOOY4EHHU-

eM).
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15. BcTpoeHHBIE CHCTEMBI YIIPABJICHUS OBITOBBIMHU 3JIEKTPONIPUOOpaMu (IJIEKTPOIpE-
JIM, YTIOTH, TIBLIIECOCHI, IEKTPOKAMUHBI U IIPOYUE).

16. BcTpoeHHBIE CHCTEMBI YIPABICHHUS OBITOBBIMH PaguoNprOOpamMu (TEIEBU30PHI,
MarHuTO()OHbI, aBTOOTBETUUKHU U T.1. ).

17. BcrpoeHHBIE CHCTEMBI YIPABJICHUSI OPTTEXHUKOH (TenedoHbl, (hakchbl, CKaHEPHI).

18. Cpencrra cBsa3u (MuHu-ATC, reHepaTopsl U JaTYUKU TOHAJIBHOIO Habopa, COTo-
BbIE TeNe(OHBI U PATHOCTAHIINN).

19. BerpoeHHble cuCcTEMBbl aBTOMaTUKH U IMATHOCTUKHM aBTOMOOUIIEH.

20. KonTponupytomue npuOopsl B SHEPreTHKE (PacX0J0METPbI, CYSTUYMKN aKTUBHON
Y pEaKTUBHON MOIIHOCTH, U3MEPUTENN YaCTOThI M (Pa3bl, TEPMOPETYIATOPHI).

21. VHTennexkTyanbHash KOHTPOJbHO-U3MEPUTENbHAS anmnapaTypa, TeHEepaToOpbl CUT-
HAJIOB.

22. llepudepuiinpie ycTpoicTBa A BBIYUCIUTEIBHON TEXHUKU (MOZEMBI, Tpeodpa-

30BaTeNd UHTEP(HEHCoB).

NMopaepkka pa3padoTku

N3 pacnpocrpansiembix ¢pupmoii Microchip cpeacTB pa3paGoTku, 0CHOBHBIMU
SAABJISIFOTCS:

¢ PICMASTER] —BctpauBaeMslii 3MyISITOp peaibHOIO BPEMEHH,
¢+ PRO MATH] —YHUBepcaabHbIA POrpamMmMarop,
¢ PICSTART — JlemeBbIii IporpamMmaTop JUisl pa3padoTyrKa

OO0menocTynHble cpeacTna:
¢ MPASM — Makpoaccembiep,
¢+ MPSIM — IIporpamMMHBIii SMYIATOP/OTIATIHK,
¢ npocreitmue nporpammaTtopsl 11t C84 Jl»una Taitta u Jlona Mak-Kensu.

N3 u3Bectubix B CHI cpeacTB pa3padorku:

¢ Pro Chea — YHUBEPCATbHBINA nporpamma-
TOP,TPOU3BOJICTBO MEMEC BALTIC,Pura,
¢+ PICLAB-16 — nporpammarop C61/64/7174/84, 24xx,93xx,
npousBoacTBO “DX-Complexes,Ltd.”, r.
XapbKOB.
¢ picPROG+ — nporpammarop s PIC16Cxx, Intel MCS51,

Amtel AT89xX, 27xX,28FxX,24xx,93x)XIponsos
ctBo pupmer DUTOH, r. Mockaa.
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¢ picDesigner— nakeT HHCTPYMEHTAJBHBIX CPEACTB pa3padbotku, pupma GUTOH,
r.Mocksa.

¢ PIC-PROTO — ynuBepcanbHast MakeTHas 1uiata ais C71/84 co BcTpoeHHOI Te-

pudepueit 1 MmoHTakHO# 30H0M. [IpomssoacTeo “DX-Complexes,Ltd.”, r. Xapb-
KOB.
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