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OnuH MO 3HAKOMBIH 00paTUIICS KO MHE ¢ TaKOW IPOCHOOH: MOJI, XOUETCs, YTOOBI
B Tapaxe (y Her0 TaM MacTepCKas) BKIIFOYAJICS KaMHH 10 3BOHKY C COTOBOTO TejedoHa.
Hu OGombmie, Hu Menbme! Pa3roBopel 0 TOM, 4TO 3TO Jerde cielaTh, €CIU KyIUTh
[IpOrpaMMUpyeMoe pesie, ero He yoeawnin. BuaumMo, oH MOT B HEKOTOpHIE THA TaM HE
MOSBJISITHCSA, @ OTO MPHU MPOTPAMMHUPOBAHUU Pejie HUKAKOMY Y4eTy He MojnaBaioch. U
KpyTHJICS ObI TaM Y HETO CYETYHK, TIOKa KAMUH T'PeJl ITyCTOe TMTOMEIICHHE.

Boo6me, Bek cotoBoro TenedoHa, Kak UM NEPCOHAIBHOIO KOMIIbIOTEpa, KpaiiHe
HEJIOJIOT: HOBBIE MOJENU TMOSIBIISIIOTCS KakK TpUOBI IMMOCIe OO, a CTapble IMPOCTO
BAISIFOTCS JIOMa Ha TOJKe. XOTS TEXHUYECKH BIIOJHE HWCIPABHBI, MOKHO TO3BOHUTD,
MOKHO HCIIOJIb30BaTh KaK OyAMIBHHK, HO MOJETh HE MPECTH)KHA M TIOKa3bIBATHCS C
TakUM Telle(OHOM Ha JIOAIX IpocTo HeynoOHo. [losromy Takme GpocoBbie TenehOHbI
HAXOMAT TpPHMEHEHHE, W JOCTAaTOYHO MIMPOKOE, B CAMOJCIBHBIX KOHCTPYKIIHSIX
yIPaBJICHUS JIEKTPUICCKIUMH HArpy3KaMH.

B Hacrosimiee BpeMs YK€ BBITYCKAETCS MPOMBIIUICHHBIM CIIOCOO0M MHOKECTBO
BCAKUX YCTpPOWCTB, ympaBisiemMbix 1o crannapty GSM (Global System for Mobile
Communication), - tudpoBoii cTaHIAPT MOOUIIBLHOM CBSI3M WIJIM BCEM MPUBBIYHBIN TeTEph
MOOWJIBHUK. DTO OXpaHHas CUTHAIW3ANWSA, pa3jiudHble MMKapbl  yHpaBICHUS
MIPOMBITTUICHHBIM 000PYJIOBaHUEM, a TO U MPOCTO OTAEIBHBIC PO3ETKH, KaK IMOKa3aHO Ha
pucyHke 1.

Pucynokl.

KoHcTpykins ¢ Bugy mpenctaBiseT co0OW OOBIYHBIA TMEPEXOIHUK, KOTOPBIN
BCTaBIIIETCA B HACTEHHYIO pPO3eTKy. Harpy3ska MOKET BKIIOYAThCS 3BOHKOM WM
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nepempadeit SMS mo coroBomy TenedoHy. Takxke BO3MOXKHO PyYHOE YIPaBIEHHUE C
MOMOUIbI0 JABYX KHOMOK, pAcCIOJOXEHHBIX Ha IMepeaHed mnaHend. MOUIHOCTS,
KOMMYTHpYeMasi TAKUMH PO3ETKaMH, B 3aBUCUMOCTH OT MOJENN HaXOAUTCS B Mpeaesax
1...5 KBT, 4TO O3BOJISIET BKIIIOYATh MPAKTUYECKHU JIO0YIO HAIPy3KYy.

Taxxe TPOM3BOAIATCS MHOTOKAHAIBHBIC PO3CTKH, HAMOJO0ME KOMIBIOTEPHOMN
«JIaNTH», TIO3BOJISAIONINE YIIPABIATH HE3aBUCUMO PabOTON HECKOJIBKHX HArpy3oK. Takue
YCTPOWCTBA SIBIISIIOTCS OJHUM M3 DIIEMEHTOB «yMHOT'O JIOMa», a CTajlo OBITh, LIEHA HX
JIOCTaTOYHO BBICOKA: €CJIM MOMCKATh Ha MPOCTOpax MHTepHeTa, TO LeHbI KOJICOIIOTCS B
npeaenax 2000...3500 u 6Gonee pyOneii. K momoOHO# po3eTke MpUAETCS MOKYIaTh
JOTOIHUTENBbHYIO SIM — KapTy.

MHOTro HWHTEpecHOW MNPAKTHUYECKOW HHPOPMALMU O Pa3IU4YHbIX COBPEMEHHBIX
AIEKTPOTEXHUYECKUX HOBUHKAX HaXOAUTCS 3/1eCh - http://electrik.info/main/news/

EcTecTBeHHO, Y MOETO 3HAKOMOTO TaKUX JCHET MPOCTO HE HAILIOCH, a TeIe(HOH—TO
yke Bajsicst 0e3 gena. Jla, BUAMMO, HE OJMH OH TaKOH, €CJIM B MHTEPHETE BBUIOKEHO
JOCTaTOYHOE KOJIMYECTBO CXEM, HAUMHAA OT CaMbIX MPOCTEUIINX OJHOKAHAJIBHBIX, JI0
CaMbIX CIIOHBIX U CEPbE3HBIX, YITPABIISIIOIINX HECKOJIBKUMHY KaHAJIAMMU.

Eme nopoxe, 4eM OTHENbHBIE PO3ETKH CTOST IPOMBIILICHHbIE MOAyiau. B
KauecTBE IpPUMEpa HAa PHUCYHKE 2 MOKa3aHO mnpeajoxeHue WHTEpHET —marasuHa o
nponaxe monyis ynpasienus JJTMO.

Anpgnrza Tpellg - ayTCOPTHHT 3akyIoK IT

EaTanor ofopyOoEadua / CHCTEME] OO0Eeerna MO UC PTC-2000

MOJVIE OpHeMa I HenodHeHnd komang JTMD
ADTHHEY: He VHAZaH

17700 pyD

Pucynok 2.

BoT uMeHHO ¢ 3TOro pHucyHKa W MOSBWIACH Ha TOBEPXHOCTH HETIOHSTHAs TOKa
ab0pesuarypa JJTM®. Uto 3T0 Takoe, MOCMOTPUM UyTh HIDKE.
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Curnaiasl DTMF

B crapeix Tenedonax HabOp HOMEpa IPOU3BOAMWICSA BpAIIEHUEM IUCKA: MajblEM
3aBOJIMJIACH MPYKMHA HOMEPOHAOMpATENsl Ha HY>KHOE KOJMYECTBO HU(DP, JUCK KPYTUIICS
Ha3a/l, 3aMbIKasi KOHTAKT, a B TPyOKe MPOCIyIIMBAIUCH HIeTuku. Takoil Habop Ha3bIBAIU
UMIYJbCHBIM. MMIynbcHBIH HaOOp HMCHOJB30BAlCS W B COBPEMEHHBIX ammaparax c
KHOIIOYHBIM HOMEpOHaOupaTenem.

B Hacrosiiee BpeMs HCHONB3YETCS, TaK Ha3bIBA€Mblil, TOHAJIBHBIA HaOOP.
[TonpoOyiiTe Mo ropoackoMy TenepoHy HaOupaTb HOMEp, - B TPYOKE MPOCTYIIUBAKOTCS
3BYKHM Pa3HOM TOHAJIBHOCTU. DTO npociyimmBatorcsa curiaisl DTMF, - Dual-Tone Multi-
Frequency, - NBYXTOHaJbHBIM MYyJIbTHYAaCTOTHBIM cuUrHal. Ha pucynke 3 mnokaszaHa
Tabnuia, Mo KOTopoil GpopMupyroTcss Hudpsl U HEKOTOPbIE 3HAKH, MEepeJaBaeMble MpH
Habope HoMepa.
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Pucynok 3.

Hampumep, mudpe «1» coorBercTByeT coueranne 9actot 697 u 1209 ', a mudpe
«O» 852 u 1477 I'n. YacTtoTel mogo0panbl TaKUM 00pa3oM, 4TOOBI TIEpe/1aBasiCh BMECTE,
OHHU HEe 00pa30Bau TAPMOHUK.

Jns pacmiupoBKH TOHAJBHBIX MOCBUIOK CYIIECTBYIOT CIEIHAIM3UPOBAHHbBIC
MHKPOCXEMBI - ieKkoiepbl, Hanpumep [L9270N, HM9270, MT8870. 910 npocTo aHajioru
pa3HbIX ¢pupM. OHU MOTYT OTJIMYATHCS J1a)Ke KOJIMYECTBOM BBIBOJIOB, MJIM KaK TENeph Ha
WHOCTPAaHHBI MaHep NUHOB (OT AHTJIMKUCKOTO pin), HO BBIMOJHSIOT OJHA M TE€ K€

GyHKIHH.

Kpome aTux cneunanu3upoBaHHbIX JAekoaepoB curHaisl DTMF Moryt ObITh
pacuiudpoBansl Ha 1UdpoBeix OBM ¢ ucnonb3oBaHueMm anroputma [eprerns.
EcTecTBeHHO, 3THM CUTHaJIbl MOTYT OBITh pacliuPpoBaHbl U € MOMOUIBIO
MHUKPOKOHTPOJIJIEPOB WJIM, KAK UX MHOTJA Ha3bIBAIOT, BCTpauBaeMbix DBM.

Kpome nabopa tenedonnoro nomepa DTMF — TexHomoTHs MMPOKO MPUMEHSIETCS
B CHUCTEMAaX «yYMHOIO JOMa», TPEBOXKHBIX M OXPAHHBIX cUrHanm3auusx. Merku DTMF
HCMOJIB3YIOTCA TAKKE B KOMMEPUYECKOM PaIMOBEIIAHNH.
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Cucrema DTMF Obuta pazpabotana emie B 1961 roay, Ho 1o Poccuu nomina guiib
B JIEBSHOCTBIX T0jIax Mponuioro Beka. CHavana TOHAIBHBIA HA0Op MPEIOCTABIISIICS Kak
IiaTHas yciyra, ¥ TO HE Be3Je, MOCKOJbKY TOHAIBHBIA HA0Op BO3MOYKEH JIHING Ha
COBPEMEHHBIX IU(PPOBBIX TeAe(OHHBIX CTAHIUSIX. A BOOOIIE, JO CUX MOP BO MHOTHUX
MeCTaX »JKCIUTyaTHUPYIOTCSI JOMOTOIHbIC peJeHHbIE CTaHLHMH, KOTOPHIE MO3BOJISIOT
MOJI30BaThCS TOJIBKO UMITYJILCHBIM HAOOPOM HOMEpA.

A Tenepb, monpoOyiTe MpoaeNaTh TAKOW OMBIT: TO3BOHUTE 110 COTOBOMY, HY XOTS
OBl CBOEMY KOJUIere 1mo paboTe, BeIb IeNbIi JIeHb HaXOaUuTeCh B OHOM KoMHare. [locie
TOTO, KaK OH «IOJHUMET TPyOKy» HaKuMaiTe Ha CBOeM TenedoHe JtoObie MUpPHL: B
IMHAMUKe ero Tenedona OymyT mpociaymmuBaThes curHaibl DTMF B Bume xopoTkmx
MY3bIKAJIbHBIX 3BYKOB.

CornacHo 3akoHaM (U3HUKH, MY3bIKAJIbHBIMH Ha3bIBAIOTCS 3BYKH, HMEIOIIUE
ONpEeNENICHHYI0 4YacToTy. Hampumep, miyM Ha yiuile, My3bIKaJbHBIM 3BYKOM CUHMTAaTh
HEJIb34. DTH K€ 3BYKH MPHUCYTCTBYIOT M B JTUHAMUKE TEIEPOHHOU TapHUTYPHI: JEIO 32
MajbiM, - MPOCTO MOAKIIOYUTH Aemmdparop DTMF B pasbem rapHuTypbl U BOT,
MOXKAIyHCTa, TOTOBOE YCTPOUCTBO YIIPABIICHUS.

IIpocThie ycTpoiicTBa ynIpaBJieHHsl 10 COTOBOMY

B HEKOTOpBIX CiTydasiX KOJIMYECTBO YIPABIISIEMbIX HArPy30K BCETO-HABCETO OHA, U
Tpebyercs ee B J1000€ BpeMs BKIIIOUHUTHh WJIM BBIKIIIOUMTH. Jlanee OyayT pacCMOTPEHBI
HECKOJIBKO TMPOCTHIX YCTPOMCTB M OJIHO M3 HUX BBHIMIOJHEHO MPOCTO Ha pelie, mpuueM
BCETr0 Ha OJTHOM.

Cxema omyOnukoBaHa Ha http://dr-zeppelin.narod.ru/elektro/telefon.html, a cama
OHAa MMOKa3aHa Ha pUCYHKE 4.

Heckonbko cmoB o pabore cxembl. OCHOBOWM  yCTpOWCTBAa  SIBJISIETCS
nossipu3oBaHHoe peiie. Kak BUIHO MO cCXxeMe, OHO MMEET JIBE KATYILKH, BKIIOUYEHHBIE
TakuM o00pa3oM, YTO TMpW ToJa4de HANPSDKCHHWs] HAa OJHY KATYIIKy SKOPbh pele
MPUTATUBACTCS K OJAHOMY CEpPIACYHUKY, U OCTACTCS B TAaKOM IOJIOKEHHM Jla)Ke, €CIU
HaIps>KEHUS Ha KaTYIIKE yKe He OyJIET, - TaM BHYTPH peJie €CTh MarHUTHK.

Jl1st Toro, 4ToOBl OTHICNIKHYTh SIKOPh B OOpaTHOE MOJOXKEHUE, TpedyeTcs moaaTh
HaIpsHKEHUE, XOTS Obl UMITYJIBC JIOCTATOYHOM JIMTEILHOCTH U aMIUTUTYAbl, Ha JAPYTYIO
KaTyWIKy. SIKOpb OCTAHETCSI B MPUTSAHYTOM COCTOSIHUM, JaX€ MPHU CHATUM HAIPSKECHUS
nutanus. He mpaBna nu, oueHb HannomuHaeT RS — tpurrep?

[logpoObHee O Ha3HAYEHUHU, YCTPOMCTBE W NPHUHLMIE JIEUCTBHUS TPUITEPOB,

cMoTpuTe 37ech: http://electrik.info/main/praktika/296-logicheskie-mikrosxemy-chast-7-
triggery.html
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PucyHnok 4.

[Iutanue ycTpoWcTBa OCYIIECTBISAETCA OT CETH, 4Y€pe3 OJIHOIOIYNEPHUOIHBIN
Beinipsimutesib D1, R1, R2, C1. Ha xonaencarope C1 moisiyyaeTcss HampspKeHUE OKOJIO
24B. KoneuHo, Tak JAejiaeTcsi B HapyIlICHHE BCEX MpPaBUJ TEXHUKU O€30MacHOCTH, HO
aBTOp yBEpsAET, YTO eclii 0co0O0 He HarjeTh, U He Je3Th, KyJa He Halxo, To... Hy, B
o0111eM Bce moTyuuTest!

Tenedpon o0sA3aTENBHO MOKEH UMETh BHOPO3BOHOK: MMEHHO K €ro KOHTaKTaM
Oyner mpucoenuHsaTbes ontponHoe pene IC1, Ha cxeme 310 pesuctop R4 um BwIBOX
ontpoHa 1. [TonsipHOCTh MOAKIIOUEHHUS YKa3aHa HA PUCYHKE.

[Ipu noaxntoyeHUU K TeleOHy TMOJISIPHOCTh HAINpPSHKEHUST HAa BUOPO3BOHKE
clelyeT MPOBEPUTH C MOMOIIbI0 MYJIbTHUMETpPA WM CBETOAMOAA ¢ pe3ucrtopoM. Korna
cpaboTtaeT BUOpPO, BHYTpU ONTPOHA OTKPHIBAETCS BBIXOJHON TPAH3UCTOP, (BBIBOIBI 5 U
6). Konnencarop C4 3apspkaercs OT MICTOYHUKA TUTAHUS Yepe3 MpaByto 0OMOTKY pene u
OTKPBITHIM TPaH3UCTOP ONTPOHA. SKOPH pese MepeKIoYaeTcss Ha JIEBYIO KaTylIKy, U
koHTakToM K1.2 BKITIOYaeT MarHUTHBINA MycKaTenb, a KoHTakTtoM K1.1 moaroraBimBaer
JIEBYIO KaTYLIKY K CJIEIYIOIIEMY MEePEKITIOYCHHIO.
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Konnencatop C4 pazpsixaercs uepe3 pe3uctop R3 okojo msITM MUHYT, 3a 3TO
BpeMsl TOCBUIKH C TejedoHa COCTOSHUSA YCTpOWCTBa M3MeHATh He OymyT. [lpm Bcei
OYEBUIHOM INPOCTOTE, YCTPOMCTBO HMEET OJHWH CYIIECTBEHHBIM HEIOCTATOK:
BO3MOKHOCTB JIOCTaTh AK30THYECKOE MOJSIPU30BAHHOE PEIIE, [1a €I1€ HY)KHOIO ITacropra
celyac mpakTU4ecKu paBHa Hymo. OO0 3TOM MHUIIET AakKe caM aBTOpP CXEMbl B CBOEM
ONMCAHUH.

Emie oqHO mpocToe yCTpOMCTBO YIPABJICHHUS ITIOKAa3aHO HA PUCYHKE .

58 .
D K\t AL TerEHOH

©

K evonee  Reset’

1
POV
f I.—? osct 2 12
o1 1}.__’ oscz mt
Voo

3,579545 MHz

L AUHAMUKY
TAPHUTY P

K”_-"AKE |4 Y\“OnKe

W
TeAePOHA yPowek

Pucynok 5.

BbIlTONIHEHO HA CHENUAIM3UPOBAHHOW MHMKpPOCXEME — JEKOAEpE CHUIHAJOB
DTMFMTS8870. HaznaueHrue 1aHHOTO yCTPOMCTBA B aBTOPCKOM UCITOJTHEHUHU YJIAJIEHHOE
BKJIIOUEHHUE U Tepe3arpy3ka KommbioTepa. PaboTaeT ycTpoiicTBO CleayrOmMUM 00pazoMm.
[locne Toro, kak Bbl MO3BOHMIM HA 3TOT HOMEP, MOCIE NOAHATHUS TPyOKH HaOupaere 1
WM 2, 4TO COOTBETCTBYET BKItOueHHUIO KommbioTepa «POWER» nmubo mepesarpyske
«RESET».

CxeMma moJiy4aeT NMHUTAHHE HETOCPEACTBEHHO OT COTOBOTO Teie(OHA, BBHIXOJIHBIC
TPAH3UCTOPHl ONTPOHOB TMOJKIIOYEHBl MapajUIeIbHO COOTBETCTBYIOIIMM KHOIKaM
komnbioTepa. Ontponbl PC817 mupoko HCHOJB3YIOTCS B UMIYJIBCHBIX HCTOYHHKAX
MUTaHUSA, - OT KOMITBIOTEPHBIX JI0 3apPSTHUKOB MOOMIBHBIX TeJIe(OHOB.

YCTpONCTBO MOJKIIOYAETCS K pa3beMy TapHUTYpPBI, K BBIBOJAM JMHAMHUKA, Ha
KOTOpBbIX, Kak ObUIO paccka3aHo BbIlle, MNOsABIAOTCS curdHaibl DTMF. OcHoBHas

http://electrik.info/ - DnexTpuka JoMa CBOUMH PyKaMU B POCTOM U JOCTYITHOM 7
U3JI0KEHUH


http://electrik.info/

He3aja4a ATOH CXeMbl NPU IMOBTOPEHHWH B TOM, YTO TeNePOH IMPH MOJICOSAMHEHUU
TapHUTYPHI TOJKCH BBITIOIHSTH aBTOMOAHATHE TPYOKH. A Takasi ONIUS €CTh JaJIeKO HE Y
Bcex TenedoHoB. bonee moapoOHYr0 uHpOpMaiuio 00 3TOM YCTPOWCTBE MOXKHO
NOJIy4UTh Ha caiite http://dimonvideo.ru/articles/4486

Eme 1Be cxeMbl YCTpOMCTB yIpaBieHUs ONyOJMKOBaHBl Ha  cailTe
http://radioelectronika.ru/. IlepBast U3 HUX MOKa3aHa HU PUCYHKE 6.
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PucyHnok 6.
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CxeMa BBITIOJIHEHA HA  amapaTHbIX  CpPEACTBaX, T.6. HE  COJEPKHUT
MUKPOKOHTPOJIJIEPOB, TPEOYIOMMX MPOTPAaMMHOTO OOECTeUeHHUs, BCS JIOTUKA PabOTHI
JOCTUTHYTA 32 CUET COOCTBEHHO CXEMBI.

3BOHOK TeliepoHa MpPUHUMAETCSI MUKPO(POHOM, YCUIIUBAECTCS IO HY>KHOTO YPOBHS
YCUWJIMTEJIEM, B pe3yJbTaTe yero cpabaThIiBaeT pejie, KOHTAKThI KOTOPOTrO MPHUCOSTUHEHBI
K kHomke «OtBeT» (momustue TpyOku). [locne cpabaTbiBaHUs 3TOrO pelie 3amycKaeTcs
BBIJIEP)KKA BPEMEHHM OKOJO 7 ceKyHA. Eciu 3a 3TO BpeMs YCHETh HaXKaThb HYXKHBIE
kiapumu, To curHar DTMF Oyaer moman Ha paekojep DA, BBIXOJHBIC CHTHAJIBI
KoToporo uepe3 aemudparop DD3 depes pene MOTyT MOIKIIOYUTH — OTKIFOYUTE 10 12
Harpy3ok. [lo ucredenuu 7 cexynna cpadboraet pene «OT0oii» (€ro KOHTAKThI COSTMHEHBI
C KHOINKOW «IOJIOKHUTH TPYOKY»), JUIsl TIOCIEAYIOIIETO YIPABICHUS TOHATOOUTCS eIlle
oIuH 3BOHOK. Takum oOpa3zom, mojydaercsi, YTo TejedoH, MpoCcTo Bech OyeT 0OMOTaH

IIPOBOAAMU: MPOBOJAA OT peie K KHOMKaM Ja emie Bbixon curHana DTMF u3 pazpema
TapHUTYPBI.

bonee mpocrast cxema, UMeeTCsl B BHJy [0 KOJIMYECTBY J€TajeH, IOKa3aHa Ha
pucyHKe 7.
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Bor Tyr kak pa3 wucnompdyercs TenedoH C aBTONOIHATHEM TPYOKH MpH
MOJICOEIMHEHHOW TapHUType, MO3TOMY He TpeOyeTcss MOoAmamBaThCs K KHOIIKaM,
JOCTaTOYHO TOJIBKO MOAKIIOYUTH pa3beM TapHHUTYphl. JlaHHas cxemMa oOecreynBaeT
yIIpaBJICHHE 8 Harpy3Kamu, KOMAaH/Abl YIIPABICHUs IOKA3aHbl B OIIMCAHUN CXEMBI.

Ho a1Tu cxembl BOoBce He Te€, KOTOpbIe B Hayalle CTaThU OBLIM HA3BaHbI CaMBbIMU
CJIIOHBIMU U CEPbhE3HbIMU. ECTh Takue, KOTOpble BMECTO CTApOro COTOBOro TenedoHa
UCIONIB3YIOT BeTpauBaeMbii Moayias GSM SIM300D. Ero nena 4200 py0., npaBaa oH
YK€ CHAT C IPOU3BOACTBA. IMEHHO B 3TOT MOJysb U BetaBisierca SIM — kapra. Cxema u
OIHMCaHHE YCTPOMCTBA MOKa3aHkl Ha caiiTe http://electromost.com/.

Ecau y Koro-to XBaTuiio TEpHeHus J0YUTATh JI0 ITOTO MECTa, TO OH yKe, HAaBEPHO,
3aaymbiBaeTcs: «Tak a 4To ke aBTOp, OOemai MOoKa3aTh CBOIO COOCTBEHHYIO CXEMY, U
rIIe ke oHa?»

Onucanue NPUHIUIIMAIBHOM CXeMbI BKJIIOYEHHUSI KAMMHA 10 TejiepoHy

Kak ObUIO cKa3zaHO B Hauyajie NEPBOM YAaCTH KHWUTH, MEHS MOMPOCWIH CHENaTh
YCTPOMCTBO JUIsl BKJIIOUEHHS KaMUHA B rapaxke ¢ MOMOIIbI0 coToBoro tenedona. s
O3HAKOMJICHUS C BOIIPOCOM OBLIO IPOCMOTPEHO HEKOTOPOE KOJIMYECTBO MOJOOHBIX CXEM,
(a BApYT yAacTcs 4TO-HUOYb IPOCTO MOBTOPUTH UYXkO€, YK€ TOTOBOE) 0030p KOTOPHIX
MIPUBEJICH BBIIIIE.

HexoToprie cxeMbl 00J1a1any M30bITOYHBIMU BO3MOXKHOCTSIMU, BEllb peyb 1Ia 00
YIPaBJIECHUM BCETO JIMIb OJHOW HArpy3KoW, a HE BOCEMbIO WJIM XOTSI Obl YETHIPbMSI.
OTIyrHyJIM TaKXe CXEMBbI, COJIepKallue OOJIBIIOE KOJIMYECTBO JACTalel, Kak, Harpumep
Moka3aHHas Ha pucyHke 6. [Ipyrue tpeGoBanu TenedoH ¢ aBTOMOAHITHEM TPYOKH MpHU
MOAKIIFOUCHUH K PA3beMy TapHUTYPBI.

Opnna cxema, cojepskaja BCETO OJUH TPAH3UCTOP C JATYMKOM B BHJIC KATYIIKH
WHJIYKTUBHOCTH M MHKPOKOHTpOJIEp. MUKPOKOHTPOJUIEp B TOM CXEMe BBICTYyIIAl,
KQKETCS, TOJBKO B PO IUGPOBOro GUIbTpa, 3alIUIAT OT JOXKHBIX CpabaThIBAHUA OT
oMeX.

Hasnauenmne cxembl OBIJIO MPOCTO B Mepe3arpy3ke yAaleHHOTOo KOMITbIoTepa —
cepBepa. Ilpu 3aBucaHWUM TPOCTO HAKMUMAIM KHOTOYKY Ha TenedoHe, KOMIBIOTEp
niepe3arpykaics W MpoJaoJDKan padorark. PemeHo OBLIIO MATH TPUMEPHO IO TaKOMY
MyTH, & UMEHHO, TMOJy4YaTh CUTHaN C TenedoHa mogoOHbIM o0Opa3oM, HE MyTasiCh B
MIPOBOJIAX, HE MOKIIIOYASCh K TenedoHy.

CobcTBEeHHO m100ast cxemMa UMEET CBOM AOCTOMHCTBA M HEAOCTaTKH, [IO3TOMY HE
CTOUT JymMaTh, 4YTO pa3pabOTKa COOCTBEHHON CXeMbl SBWJIACh B pE3yJbTaTe MbICIIEH
JOCTATOYHO KpaMOJIbHBIX: «MoJl Hau300peTanu TaM He MOMMH Yero, a BCE OKa3bIBAETCs
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TaK MPOCTO U MOsI cXxema OyJIeT JIydiie, 4eM y Bcex». BoBce HeT, TakuxX MbICIiel He ObLIO0,
MPOCTO PEIICHO OBLIO CAENATh YCTPOUCTBO U3 TOTO, YTO YK€ UMENIOCh B HAIMUHHU.

[Tocne HECKOJIBKUX OIBITOB ¢ MHAYKTHBHBIM JaTYMKOM (JI0 3BYKOBOI'O CHUTHaja
BbI30Ba TeNe(OH M3Iy4aeT MUMIYJbChl, KOTOPBhIE Cpa3y BKJIIOYAIOT YCTPOWCTBO), OBLIO
pPEIIeHO MCIOJb30BaTh IMPOCTO MHUKPOPOH OT TeleQOHHOro ammapara, OJaro
HEHCMPABHBIN anmapaT oKaszalics Mo Pykoil. Bce 1ocTaTOuHO MPOCTO: 3a3Bydall CUTHAJ
BbI30Ba, MUKPOGOH YCWIHWJI, MOJYYWIIM TPeOyeMbld CUTHAN YIPABICHUS, 3ayCTHIIN
KOHTPOJLIIEP, BKIIOUUIIN HATPY3KY.

[IprHIMNIManBHAs cXeMa yCTPOMCTBA YIIPABICHUS ITOKA3aHA HA PUCYHKE 8.
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Pucynok 8. Cxema Onoka ynpapiieHUs KAMUHOM

Ha cxeme MOxHO paccMOTpeTh HeckoibKO y3ioB. Ha Tpansucrtopax VTI1, VT2
BBITIOJTHEH BXOJHOW yCWIIMTENb - hopMupoBaTenb curaana PUSK.

AT89C2051-24PI — ympaBnsronuii MUKPOKOHTPOJUIEP, BBIXOAHOM y3€Jl BBIIIOJIHEH
Ha Tpan3uctopax VT3, VT4 u pene K1.
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CurnoBasi 4acTh BBIMOJHEHA HA MAarHUTHOM ITycKaresje, 0003HAYEHHOM Ha CXeMe
K2. Taxxe mokazan OJOK MUTAHUS BBIITOJIHCHHBI HAa WHTETPAIBHBIX CTaOMIN3aTOpax
78XX. lanee OymeT HECKOJIBKO MOAPOOHEH onrcana paboTa COCTaBHBIX YaCTEH.

®opmupoBaTeb BXOAHOI0 CUTHAJIA

Ha tpansucropax VTI, VT2 (coorBerctBenHo KT3102b u C9014) BblnonaHeH
dbopMupoBaTenb CUTHajda BKIIOYCHUS KamuHa. Tpamsuctop VT1  saBusgercs
MpEeIBAPUTEILHBIM YCHINTEIEM CUTHANIAa MUKPOGhOHA.

C momomipio pesuctopa R2 Ha komnekrope Tpansucropa VT ycraHaBimBaeTcs
HaNpsOKEHUE PaBHOE TMOJIOBUHE HANPSDKEHUS UCTOYHHMKA MUTAHMS. 3HAYCHHE PE3HCTOpa
R2 yxazaHHo mnpuOMM3UTENHEHO, OO0JIee TOYHO TOMOMpAETCS TPH HACTPOUWKE B
3aBUCUMOCTH OT KoddduimenTa ycunenus tpansucropa VT1.

VYcunennslii Tpanzucropom VT1 3BykoBoi curHan ¢ mMukpodona Mcl uepes
koHAeHcatop C3 mocTynaer Ha BBIIPSMUTEND, BBINOJHEHHBINM Ha quojaax VD1, VD2 no
CXeME€ C YIBOCHHEM HalpsDKeHHs. HampspkeHwe ¢ 3TOro BBIIPAMMUTENS 3apshKacT
koHaeHcaTop C3, koTopoe (HanpsKeHHue) OTKpbIBaeT TpaHzuctop VT2.

Cnenyer oOpatuth BHHMaHHME€ Ha eMKoOCTh KoHaeHcatopa C3. Ona BbiOpaHa
noctatoyHo 60mbion — 1000 Mk®, uTo MO3BOIMIO YPHEKTHUBHO 3AMUTUTHCS OT TTOMEX:
TpaH3ucTop VT2 OTKphIBAETCS HACTOJIBKO MEJIEHHO, YTO JI0 MOSBJIEHUS HA €r0 BBIXOJIE
YPOBHSI JIOTHYECKOTO HyJIsI (MMEHHO 3TOT YPOBEHb HYKEH JUIsl 3aIllyCKa KOHTpOJUIEpa)
MPUXOAUTCS KIaTh, MOKa M3 TpyOkW TenedoHa HE pasgacTtcs 3 rynaka BbizoBa. Ecium
OTPaHUYUTHCSI OJHUM T'YAKOM, TO TPAH3UCTOP OTKPBITHCS HE ycrneeT, a KonaeHcatop C3
MPOCTO PA3PSIAUTCS, MOATOTOBUBLIUCH, TEM CaAMBIM, K CJIEIYIOIIEMY 3BOHKY.

CoOCTBEHHO BOT 3TO SBWJOCH OTBETOM Ha BOIPOC, I[OBEPHTE, TaKHUE
n00poKenaTe i HAlLIUCh B JJOCTATOYHOM KOJHMUYECTBE: «A €clid, 3a BOPOTaMHU rapaxa
0abaxHyT HOBOTOAHIOW TieTapay?» [la, moxkanyiicta, xoth aecsath! Ho, maxe ecnu u 310
HE IIOMOXXET, W KaMUH BCE-TaKM BKIIOYHUTCS, TO 4YEpe3 JBa 4Yaca MPOU30MIET
aBTOMATUYECKOE OTKIIOYEHHE, BelIb MUKPOKOHTpoiUiep OyAeT HaJ 3THM JAEJIOM IyMaTh
He nepecrtaBad. Kak oH 00 3ToM nymaer, Oy/leT paccka3aHo HECKOJIbKO mo3aHee. K Tomy
K€ YyBCTBHUTEJILHOCTh MUKPO(pOHA C YCHUIMTEIEM Ha OJHOM TPAH3UCTOPE TAaKOBA, YTO
Uil cpabaTbIBaHUsT (POPMUPOBATEINS MPUXOUTCA TENEPOH MPUKIAIBIBATE K MUKPODOHY
MOYTH BIUIOTHYIO.

Ecnu HaGpatbcsi TeprieHUs, U JOXKAAThCS YETBEPTOTO TyJKa BbI30Ba (IIPOBEPEHO
Ipu HacTpouike), Tpanzuctop V12 otkpoercs u 3amkHeT kHonky PUSK. B pesynbraTte
ATOTO Ha BBIBOJIE MUKPOKOHTpoJsuiepa 19, o6o3HauenHom Ha cxeme kak KAMIN, (takoe
e 0003HAUEHHE ATOT0 CUTHAjla U B MPOrpamMMme) MOSBUTCA CUTHAI HU3KOTO YPOBHS,
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KoTopbiid uepe3 Tpanzuctopsl VT, VT4 Brmouut pene K1. Pene K1 cBouM KOHTakTOM
K1.1 Bxmrount myckarenb K2, a y’e OH BKIIOYUT Harpy3Ky, B JaHHOM CIIy4ae KaMuH.

Cxema Bxmouenus pene K1 BeimosmHena Ha tpansucrtopax VT, VT4. Kro-to
MOKET CIIPOCHUT, MOYeMY Ha JByX TPaH3UCTOpax, HE JOCTATOYHO JiK ObuUIO ojHOTO? Bee
JIEJ0 B TOM, YTO Ha BBIBOJIAX MHUKPOKOHTPOJUIEPA YCTAHABIMBAETCS BBICOKUN YPOBEHBb
(BCIOMHHUTE JIOTHUYECKHME MHUKpPOCXeMbl!) Ha BpeMsl HMIyJbca cOpoca, M OcCTaercs
TaKOBBIM TIOCNIE €ro OkoH4yaHus. [lodToMy HE0OXOAMMO BKIIIOYATh HCHOJHUTEIHHOE
YCTPOMCTBO, B HamieM ciydae pene K1, HU3KUM JOrH4ecKuM ypOBHEM, KOTOPBIA OyaeT
c(hOpMHUPOBaH YIIPABIISIFOIIEH TPOTPAMMON.

MomHocts kamuHa 2KBT, 4T0 mpeanonaraer Tok yepes3 Hero okono 10A, mosTomy
KOHTAKTHasl TpyNIa IycKaTeNs JO0JKHa ObITh BbIOpaHa C 3amacoM, BBIIECPKUBATH TOK,
KaK MUHUMYM, B JIBa pa3za O0JIbIIUH.

B omnuceiBaeMoM BapuaHTe yIanoch MpUOOPECTH MyCKaTelb ¢ KOHTaKTaMu Ha 25A.
Ha cxeme mnpocrto He mMoOKaszaH, HO B pEAIbHOM KOHCTPYKIMU YCTAHOBJIEH
ABTOMATHUYECKHN BBIKJIKOUATeNlb HA 16A. Maio nu, Kakue MOTyT CIIy4YUThCS Ka3yChl.

Eciu cHOBa mocMOTpeTh Ha CXeMy, TO MOXXHO YBHUJETh, 4YTO YIPaBJICHUE
Harpy3koi BO3MOXKHO MPOCTO KHOMKaMU. Takke Ha cXeMe MOXKHO BHJIETh CBETOHO/I.
Korma xaMuH HaXOJUTCS BO BKIHOYEHHOM COCTOSHHMH, TO CBETOAUOJ IIOJMUTHBACT
KaKIYI0 CEKYH/y, HAaro1001e 4acoB.

Kornma kaMuH BBIKIIFOUUTCS, CBETOJMO] CBETUTCA HENPEPBHIBHO, TOBOPS O TOM, UTO
MUTaHUE Ha YCTPOMCTBO mMojaaHo. Takum oOpa3om, CBETOAMO]I BBHIMIOJHSET Cpa3y JBE
(YHKIMU: WHIMKAMA TATAHUS WIM WHAWKAUUM HOpMajdbHOM pabotel. Ecnu oH
MOranieH, TO YTO-TO HEUCTIPABHO.

BJiok nuranus

BrlinonHen Ha uHTErpanbHbix crabunuzaropax 7812 u 7805, Ha Hanpsokenus 12 u
5B cOOTBETCTBEHHO, M HUKAKUX 0COOEHHOCTEN He uMmeeT. TpaHnchopmaTop NMPUMEHEH OT
0JI0Ka MUTAaHUS KACCETHOTO MarHUTO(OHA, XOTS MOKET ObITh 1 MEHEE MOILHBIM.

YT10 TaKk0oe MUKPOKOHTPOJLIIEP

TyT MOXET BO3HUKHYTH BOIIPOC: MHUKPOIPOIECCOP U MUKPOKOHTPOJIEP 3TO
MPOCTO pa3HOE Ha3BaHWE OJIHOTO U TOTO K€ YCTPOWCTBA, WJIM ATO BCE-TaKu pPa3HbIC
BeIu?

Mukponpoliieccop 3TO HEHTPAIbHOE YCTPONUCTBO J1F000it DBM, BBITIOJIHEHHBIN 110
UHTETpaibHON TexHojJornu. CamMo Ha3BaHUE TOBOPUT O TOM, YTO HMEHHO B HEM
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MPOUCXOAT BBIYUCIUTENbHBIE Tpolecchl. YToObl u3 Hero moiyuymnack DBM, mycTh
Jake HE OYEeHb COBPEMEHHAs W MOIIHas (BCIIOMHHUTE JIIOOUTEIbCKHUE KOHCTPYKIIUU
Panno-86 wnu CuHkiiep), ero HaJo JOMOJHUTh BHEIIHUMH yCTpoiicTBamu. B mepByro
ouepe/ib 3TO ONEepPaTUBHAS MAMSTh U MOPTHI BBOJIa BBIBOAA HH(POPMALIMH.

MUKPOKOHTPOJIIIEP UMEET BHYTPH CeOs MPOIECCOP, ONEPATUBHYIO MaMSTh, TAMSTh
mporpaMM, a KpoMe OJTOro Ienblid Habop mnepudepuilHbIX YCTPOUCTB, KOTOPHIE
MpeBpalarT mpoiueccop B nonHoyHkimonansayto 9BM. Tlo crapoit TepmuHOIOrun
COBETCKHX BpEMEH ITOJA0OHBIC YCTPOMCTBAa Ha3bIBAMMCh OIHOKPHUCTAIBHBIMH MUKpPO
OBM. Ho coBeTckas BBIYMCIUTENbHAS TEXHUKA, KaK U3BECTHO, 3allljia B TYIHK, 4 BMECTE
¢ Heit u OMDBM.

3apyOexxHasi K€ BBIUMCIUTENbHAS TEXHMKA Ha MECTE HE CTOsUa, MO3TOMY
OMDBM cranu Ha3biBaThcsi KoHTpoJuiepamu (oT aHra. Control — ymnpaBisiTh,
ynpasieHue). I B camMom Jene, KOHTPOJJIEPHI OKa3aJuCh BECbMa IPUTOAHBI IS
yIpaBJIEHUS PAa3IMYHON TEXHUKOU, Jaxke HE OUeHb CI0KHOU. [locne Takoro HeOOIbIIOTO
OTCTYIUICHUS! BEPHEMCS K HALLIEMY YCTPONCTBY yIIPaBJICHUS KAMUHOM B I'apaxe.

[Touemy ObLT BEIOpAH UMEHHO 3TOT MUKpOKOHTposuiep? Iloromy, uro ¢ npyrumu s
npocTo He paboTaj, a 3TOT yXe ObUT MOoJA PYKOM, K HEMy YK€ €eCTh cpeaa
MPOrpaMMUPOBAHUS, U IPOrPaMMaTOp, €CTh HECKOJIBKO TOTOBBIX MPOrpamM, NepeiesaB
KOTOPbIE, MOKHO J100UThCS TpeOyeMOro pe3yibTara.

MuxkpokonTtpoiuiep AT89C2051-24P1 otHocutcs k cnaBHOMY cemerctBy 18051,
paspadorananoMy ¢upmort INTEL B 1980 romy. KoncTpyknmsi oka3zamach HacTOJIBKO
yAa4HOW, 4TO N0 cUX mop Ha Oa3e sapa 18051 pasHBIMH KOMIAHUSMH BBITyCKAETCS
cBbiie 200 MoauduKail KOHTPOIIEPOB C PA3NIMYHBIMU TEXHUYECKUMU MapaMeTPaMH.
Camoe mpumedaTelbHOE B 3TOM CEMEWCTBE, YTO CUCTeMa KOMaHJ, co3naHHas B 1980
rojly Tak JI0 CUX MOp HE MpeTepriesia HU OJHOrO JOMOJHEHUS WM U3MEHEHUs, Yero
HEJb3s CKa3aTh O JPYTUX CEMEUCTBAX, XOTS U MOSBIISUIUCH HOBBIE MOJICIIH.

Hekoropas npaktuka padotsl ¢ 3tumu MK mokassiBaeT, 4To OHM HHMKOTJA HE
3aBUCAIOT, pabOTAIOT OYEHb CTAOWIIBLHO, Jake KpyriocyTouHo. [loaromy u OblT BEIOpaH
AT89C2051-24PI. Tlocnennsisi OykBa B 3TOM OOO3HAYEHHH TOBOPHUT O TOM, YTO 3TO
MHUKpPOCXeMa MHAYCTPUATHHOTO UCTIOTHEHUS, C pabounM auama3zoHoM temiepatyp - 40 C
... T 85 C, 4To BHOJHE NOAXOAUT JUISl 3ayMaHHOTO IPUMEHEHHS.

Mukpocxema BeinojgHeHa B kopnyce DIP, o yem rosoput OykBa P, a yucio 24
yKa3blBa€T MAaKCHUMAJIbHYIO YacTOTy KBapLEBOro pe3zoHaropa. BooOme — 1o 3Ta
MHUKpOCXeMa, KaK U BCE€ OCTajbHble B cemelicTBe 18051 sBisercs craTuyeckoil: ee
pabouas yactora HaunHaercsi oT HyJs ['n. IIpocTto BMecTo kBapia MOXXHO NMOCTaBUTH
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KHOIIKY, ¥ HAKHMAaTh €€ PyKoi. XOTh U OYeHb MEJUICHHO, HO BEpHO, KOHTpOJIIep OyaeT
BBITIOJIHATH 3aITUCAHHYIO B TAMSATH IIPOTPaAMMY .

AJITOPUTM yNIPABJICHUS KAMUHOM

Kak yxe ynoMuHanocep, ajlropuTMm YIPABJICHUS 3aayMaH MPOCTEHIIMNA: OJHOU
KHOIIKOW BKJTFOYWIIH, - APYTON BBIKIIOUMWIN. ECIu BBIKIIOYUTE 3a0BUTH, TO BBIKIIFOUUTCS
caMo 4epe3 3aJaHHOE BPEMSI.

Kazanock Obl Bce MPOCTO, MOKHO MPUMEHUTHh OOBIYHOE PEJie BPEMEHHU, Ja TOJBKO
rae ero takoe B3ATb? OTBET JOCTATOYHO IPOCTOM: TAaKOE pejie BPEMEHU 0€3 BCIKUX
TPYJHOCTEH MOXHO cJelaTb Ha MHKPOKOHTPOJIJIEPE, HAINHMCAaB COOTBETCTBYIOLLYIO

porpammy.
KopoTko 0 MUKPOKOHTpOJLIIEpax

B KOpOTKOﬁ CTaTbC MHOI'O HC PACCKaXXCIllb, ITIO3TOMY YIIOMHHUM BCKOJIB3b JIMIIL O
TCX Y3JIaX KOHTPOJIICPA, KOTOPHIC 6y,HYT HNCIIOJIB30BATHLCA B TAHHOM IIPOCKTC. HO‘ICMy, u
B KaKOM HpOGKTC?

YacTto mnporpaMMHOe oOOecreueHue JUisi MHUKPOKOHTPOJUJIEPOB COCTOMUT U3
HECKOJIbKUX (halJIOB — UCXOJAHUKOB, KOTOPhIE OOBEAUHSIOTCS B OJIHO II€JI0€ C MOMOIIIbIO
MPOEKTA, MOATOMY BCSl ITpOorpaMMa MPOEKTOM U Ha3bIBAETCS. DTO OYEHb YAOOHO, KaKue-
TO (paiiiabl MOKHO JOOABIISITH, 3aMEHSTh IPYTUMH WJIU MPOCTO YAAIATh. BO3MOXKHO naxe
TaKoe COYETaHHWE, - OCHOBHAs MporpaMMa HalucaHa Ha si3bIke BbICOKOro ypoBHs CU, a
OT/eJIbHBIC (PparMeHThI, B BUJIE BCTABOK, HAIMCAaHbl HA AcceMOiepe.

Ham mnpoektr coctout w3 nByx (aiioB: COOCTBEHHO MPOrpaMMbl Main.c u
3arosioBoyHoro (aitma typedef.h. OOa (aiinma odeHb MalieHbKHE, MOXHO OBUIO BCE
HAlMcaTh B OJHOM, HO TOCKOJBKY OHHM IHCAJIWCh HE 3aHOBO, a MPOCTO METOJOM
ype3aHus TOTO, UYTO YK€ OBIJI0, TO BITOJIHE BO3MOKEH U TaKOW BapHaHT.

bonee HO,Z[pO6HO O TOM, 4YTO TaKOC MHUKPOKOHTPOJUIJICPHEI U KaK OHU UCITIOJIb3YIOTCA,

yuTaiTe 371ech - http://electrik.info/main/automation/549-chto-takoe-mikrokontrollery-
naznachenie-ustroystvo-princip-raboty-soft.html

Kakue ycTpoiicTBa MUKPOKOHTPOJJIEPA UCIIOJIB3YIOTCSA B 3TOM NPOEKTe

Knaccuuecknit koHTposiep cemerictBa 8051 wumeer 4 aByHampaBlICHHBIX
BOCBMUPA3PSAIHBIX MOPTa BBOAA — BbIBOJA. KaKIblil MOPT MOKET HMCIOJIb30BAThCS KaK
MapajuiesibHbI 8-MU pa3psAIHbIA, a TAKXKE KaXIblil pa3psi MOXKET HCIOJIb30BaThCS
OTIEIbHO, caM 1o cebe. Takas BO3MOXKHOCTH TO3BOJIIET MOAKIIOYATh OTACIbHbBIC
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KHOIIKH, CBETOJIMO/IHbIE MHANKATOPHI, YIIPaBJIATh padoToii pene. Huxe Oyaer npuBeneH

TCKCT HCXOI[HOfI IIporpaMmsbl, 1 Ha €ro OCHOBC IIOKAa3aHO, KaK 3TO ACIACTCA.

ITopThI BBOA - BBIBOAA

UYetpipe 8-mMu paspsaHBIX NOPTA COAEPKAT KOHTPOJUIEPHI, BhIMycKaronuecs B 40
BBIBOJAHOM Kopityce, Hanpumep, AT89S51. Ho cTonbko BeIBOIOB TpeOyeTcs HE Bcerna,
IIOATOMY BBIIIYCKAKOTCS KOHTPOJUIEPHI B 20-TH BBIBOJHOM KOpIlyce. ApXUTEKTypa X Ta
KE KaK y «COPOKAaHOKEK», TOJBKO BO BHELIHUI MU BBIBEAEHBI Bcero aBa nopra P1 u P3.

Ha pucynkax 9 wu 10 mnoka3zana 1okoneBka AT89SS51

COOTBCTCTBCHHO.

Pin Configurations

PDIP
L
P1aC]1 40dvee
Pii[]2 38 [0 POLD (ADD)
P12C]3 38 [J POU1 {AD)
PiaC]4 37 A P02 jana)
P1A[]S 38 [J P03 {ADS)
MosnP1s O 6 35 [0 PoLa jaDa)
MISO)PET 34 [0 PDLS JADS)
[SCH} P17 B 33 [J P08 (aDE)
ReTOlo 32 P07 (ADT)
{RXD) P20 ] 10 310 ERrvee
(T Pa1 B 11 a0 [0 ALE/FROG
(INTD) P32 ] 12 29 [0 PEEN
(AT P23 13 28 [J P27 (a15)
(To) P34 O] 14 27 [ P28 {a14)
(T1} P35 []15 26 [J P25 (A13)
(R P3a ] 18 25 [0 P24 jA1Z)
(RD) P37 O] 17 24 [ P23 A1)
KTAL2 ] 18 23 [J P22 {al0)
WTAL1 O] 18 22 P21 jAg)
GMD ] 20 210 P2.0 {a8)
Pucynok 9.
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=
RETAVPP O 20 O vCC
{AXD) P30 2 1waPT
(TXD) P31 3 1B0P16
XTAL2[]4 1ITOPIS
¥xTaLiOs 16 P14
(T Pa.2 [0 s 15[0P13
{INT1)PR307 14 P12
(TO) P48 13 0 P11 (AIM1)
Ty PasCla 12 0 P1.0 (AN}
GHD 10 11 QP37
Pucynok 10.

B Hamem npoekrte ncnoiib3yroTcs Beero 4 BbIBOAA. JTO paspsasl 4, 5, 6 u 7 nopra
Pl. 4-i1 pa3psn ucnosb3yeTcs sl yIPaBICHHsS CBETOAMOJAOM HWHAUKALMH, 5 U 6-U
KHOIIKH YIIPABJICHHUs], /-1 pa3psAl — BBIXOJ HA UCIIOJHUTEIBHOE YCTPOMCTBO.

Bce 310 MOXHO OCMOTPETh HAa NPUHLUIIMAIBHON CXEME, ITIOKa3aHHOM Ha PUCYHKE
8. Takum oOpaszom, st pabOTHI CXEMbl TTOHAIOOMIIOCH BCEro 4 BBIBOJIA MUKPOCXEMBI.
BriBosibl uTaHus, KBapieBoro pesonaropa, 1 RESET 31ech He yUUThIBatOTCH.

Kak ye ObUIO CKa3aHO BBIIIE, MOJYYHIOCH MIPOCTO PENIE BPEMEHH, YIIPaBISEMOE
IBYMSl KHOINKaMH, K OJHOW K3 KOTOPBIX «IPHUCOECIUHEH» C MOMOUIBI0 MHKpOQOHa
cotoBbiii TenedoH. ToyHee He MpHUCOENMHEH, a MPOCTO JIEeKUT panoMm. [lortomy ans
OTCUETa HHTEpBajda BPEMEHHU WCIIOJB3YETCS OJIWH W3 TallMEpOB — CUYETYMKOB
KOHTpOJLIIEpA.

Kak pa6oraer Taiimep — c4eTYHK

B pexxnMe cueTdyrka MOXHO TOJICYMTHIBATh BHEITHUE UMITYJIBCBI. DTOT PEKHM Hac
HE WHTepecyeT. PexmMbl pabOThl TalilMEpOB — CUETYMKOB, KaK M BCEX OCTaJbHBIX
YCTPOMCTB KOHTPOJUIEPA, BEIOUPAETCSI MPOTPAMMHO C TIOMOIIIBIO PETUCTPA CHEIHATBHBIX
¢bynkumit (SFR). B nmanHom ciyudae wucnonb3yercs Taitmep - cuetunk 0 (T/CO0),
HACTPOCHHBIN B PEXKHUM C aBTOIEpE3arpy3Kou.

Taitmep paboraer cienyroumm oopazom. [Ipeanonoxum, 4To M3HaYaIbHO OH OBLI
obnyneH. Ilocie Toro, kKak MpOrpaMMHBIM CIIOCOOOM OYJET 3amyIleH CYET UMITYJIbCOB,
BbIpa0aThIBAEMbIX CIICI[UATIBLHON CXEMOM, COAEPKUMOE CUETUMKA OYyJIeT yBEIUYMBATHCS
Ha €IMHUILY C MPUXOJOM KaXKJIOI0 UMITYJIbCa, ITOKa He OyJeT TOCTUTHYTa MaKCUMaJIbHAs
€MKOCTh CYETYHMKA, - BO BCEX pa3psgax OyIyT eauHuIbl. MakcuMalibHash €MKOCTh
cuetunka OxFFFF unu B aecaruudHom Buae 65535, MOCKOIBKY TalMeEp COACPKHUT JBa
OaiiTa.
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Tak 4To Ke cunuTaert Taimep?

TakToBas yactoTa KOHTpoJUiepa CTaOMIM3MpOBaHa KBaplLEBbIM pe3oHaTopoM. Ha
BBITIOJTHEHHUE OJHOM KOMaHIbl TpeOyeTcs 12 TakTOB 3aJarolIero reHeparopa, mod3ToMy
YacTOTa BBIMOJIHEHUS KOMaHJ B 12 pa3 HWKE 4YacTOThl KBapla. OTO Ha3bIBACTCS
MAIlIMHHBIM [TUKIIOM.

ITpu yacrore kBapua 12,00Mri yacToTa BBIIOJHEHUS] KOMaH[ COCTaBJsieT pOBHO 1
MI'ny (mepuon 1 MHMKpPOCEKYHZIA), YTO COOTBETCTBYET BBINOJHEHHUIO | MHIUIMOHA
ornepauuii B CEKyHly. DTO JUIsl TEX MAIMHHBIX KOMaH/, KOTOPbIE BBIIOJHSAIOTCS 3a OJIUH
MalIMHHBIN 1UKI. HekoTopble KOMaH/Ibl BBITOJHSIOTCSA 32 JIBa MAalUMHHBIX IUKJIa. Bot
KaK pa3 3TH MallMHHbIE LHUKIBI C TMEpUOJOM | MUKpocekyHJa u cuumrtaer taiimep. Ilo
CYTH, TaliMep IPOCTO CUUTAET KOJIMYECTBO BBIITOJIHEHHBIX MAIIMHHBIX KOMaH/.

C mpuxomoM mociegHero ummylibca cuetdyuk npocturaer coctosinua OxFFFF, a
CIEAYIOIIMN CUYETHBIM HMMIyJibc nepeBoauT ero B cocrosgnue 0000. Dtor mepexon
Ha3bIBACTCs MEpenoIHeHneM cuetynka. OH, mepexo, ycTaHaBiIMBaeT (uiar npepbIBaHUN
no Ttaiimepy (TFO), u ecnum mpepbiBaHus pa3pellieHbl, TO BO3HHUKAET MNPEpPhIBAHUE IIO
TalMepy.

[Ipu Takoif pabore cueTymka MpepbiBaHKHE OyACT BO3HUKATh Kaxiaple 65 535
MHUKPOCEKYHI, WK 65,535 MUIIIMCEKYH]I, YTO COTJIaCUTECh OYEHb MEMJIEHHO. Eciau npu
KaXJIOM MPOXOJIe TaliMep mepe3arpyxarh BenuunHoi (65535 — 250) , To nepenosiHeHue
cueTunka OyJeT BO3HUKATh Kaxiable 250 MHUKPOCEKYHJ, BBI3bIBAS TEM CaMbIM
MOANpOTrpaMMy 0O0CITyXKuBaHus TpepbiBanus 1o Taiimepy 0. (Ha camom neme »to
HEMHOTO He Tak. TaiiMep paboTaeT B peXHUME C aBTONEpe3arpy3Koil. 3HaueHUE
nepesarpy3kun  #define PERIOD (-230) xpanutcs B crapmiem OaiiTe Taiimepa u
nepe3arpyaeTcst OTTyJa B MiIaJui 0aiT).

Jlis mojcyeTa KOJMMYECTBAa IMPEpPhIBAaHUM B MPOTpaMMe CIYXKUT TIepeMeHHas
unsigned char intcycle;. Ona yBenuuuBaercs kaxabie 250 mukpocekyHa. CKiaibIBasch,
3TH intcycle B konuyecTBe 4-X AAIOT OJIHY MUJUIUCEKYHITY.

JItoboe mpepbIlBaHUE MPUOCTAHABIMBAET BBIIIOJHEHHE OCHOBHOM MpOrpamMMbl U
3alyCcKaeT MOANpOrpaMMy OOCIy)KMBaHUS MPEPHIBAHMS, B JAHHOM Clly4ae IpPOCTO
MnojicueT BpeMeHH. BpeMs yuduThIBaeTCs C IMOMOIIBIO CTPYKTYpbl time vremya;. Ilo
OKOHYaHUM MOANPOTPAMMBI OOCITYKUBAaHUS TPOJIOJKAECTCA BBINOJIHEHHE OCHOBHOMU
MPOrpaMMBbI C TOTO MECTa, TJie OHa ObLIa MpepBaHa.

CtpykTypa - 3TO ofHa u3 KOHCTpyKuui sizbika CU, He 00s3aTenbHO Bpems. DTO
MOKET OBITh, HAIIPUMEDP, TOBAp Ha CKiiaje. Torma BMeCTO MIJITUCEKYH/I, CEKYH]I, MUHYT
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M 9acOB B CTPYKTYPE MOTYT OBITh COBCEM JIpyTH€ MepeMEeHHbIC: HAaMMEHOBAaHUE TOBapa,
apTUKYJI, LIBET, pa3Mep U T.II.

Jlaxxe CTpyKTyp time MOKeT OBbITh HECKOJIBKO: time TeKyIee Bpems, time Bpems
Urpbl, time OyAMIbHUK, time BpeMs 10 KoHla pabodero aHs. EcTecTBeHHO Bce 3TH MMEHa
JOJKHBI BIUCBIBATHCS B TEKCT IPOrPaMMBbl Ha JIATUHULIE.

B nHamem cimyuyae 3TO IpoCTO OTBIEYEHHas CTPYKTypa time vremya. KHomky
HaXaiu, - Bpems nouwto. Jpyryro, - OCTaHOBMJIOCH M cOpocmiioch. JlOTHKano 10
OIIPENIEIEHHOTO MPEJelia, BpeMsl OCTaAHOBUJIOCH, HArpy3Ka BBIKJIIOYMIACE. XOTS UMEHHO
Takasg CTPYKTypa, €CIM JAOIOJHUTh CXeMYy LU(PPOBBIMM HHAMKATOPaMH, IO3BOJISET
NOKa3bIBaTh BpeMs. {1 3TOro ee Hajxo JOMOJIHUTH IPOrpaMMy COOTBETCTBYIOLUMU
GyHKIUAMU.

Kcrartu, o pyHkumsx

JIro6ast mporpamma Ha sizbike CH HaumHaeTcs ¢ (pyHKIMM MOJ Ha3BaHHEM main,
3T0 UM (QyHKUMH. Bce, 4To Haxomutcs Mexay (UIYpHBIMHM CKOOKaMHM Ha3bIBA€TCS
TEJIOM (PYHKIUU.

void main (void) {

it ();

tOsetup ();

while (1) {

if ('PUSK) kamin_ON();

if (!STOP) init ();

if (vremya.hour >= TIME OFF) init ();
} // end of while (1)

} // end of main

B navasne ¢pyHKUMM main OJHOKpaTHO BbI3bIBatoTCs (pyHkiuu init (); tOsetup ();.
OHHM OCYHIECTBISIOT COPOC CTPYKTYPHl BPEMEHH M BBHIKIIOUYEHHE KaMHHA, 3alperiaroT

npepsiBaHusd, cpazy Bce FEA = 0;, a Takke HacTpouiky Taiimepa 0.
while (1) {...teno mukia...} — OeCKOHEUHBIH IMKI. Bce, 4TO HAXOIUTCSI MEXIY
burypHpIMH  CKOOKaMH  TIOBTOpSICTCS,  [MOKAa  HE  BBIKJIIOYEHO  MHTAaHUE.

BHyTpu 3TOro mukia onpoc KHOMOK, M IPOBEpKa BpeMeHH BhIKiItoueHus. (Bor,
COOCTBEHHO, M BCSI OCHOBHasi IporpaMma.) OTO JeJaeTcs CIEAYIOIHUM 00pa3oM.
if (!PUSK) kamin ON(); ecnu (yciaoBHE BBIMOJHSAETCS) BKIIOYNTh KaMUH;.
B nannom ciywae ycnoBuem sBisiercss (!PUSK) - naxatne kHonku PUSK, o uem
TOBOPUT BOCKJIMUATENbHBINA 3HAK, 0O3HaYarouuil B si3bike CH nHBEpCHIO.
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Ecnmu ycrnoBue mcTMHHO (BBIpaXXKeHHE B CKOOKAaxX PaBHO HYIIO), TO BKJIIOYUTH
KaMHH. B TpOTMBHOM cCiy4ae NEpPEeWTH K BBIIIOJHECHUIO CIEAYIOUEH KOMaHIBbIL.
JIns BBIKIIIOYEHUSI KaMWHA KHOMKOW WM 10 BPEMEHM cHenuaibHas (QyHKIUS He
nucanack. JocTaTouHo NpocTo BbI3BATh (DYHKIMIO 1nit ();.

BoT TyT HarnsgHeI NpUMep, KakKUE€ BO3MOXKHOCTH M IIPEMMYILIECTBA AAlOT
(GyHKIMM: MPOILEe HECKOIBKO pa3 BbI3BaTh (PYHKIIMIO, HAMKCAB B TEKCTE MPOrpaMMBbI init
(); , 4em mepenucelBaTh B HECKOJBKMX MECTaX TEKCT (PYHKIMU IOJHOCTBIO.

KOMMEHTapI/IH H HX POJIb B UCXO0JIHOM TEKCTEC IIPOrpaMmMbl

Bo Bcex ydeOHHMKax MmO MPOrpaMMHUPOBAHHIO TOBOPUTCS O TOM, YTO HE HAJI0
npeHeOperaTb HallMCaHUEM KOMMEHTAapUeB, MPOCTO HE JIEHUThes. [leno B ToM, yTo mpu
HaIlMCaHUU NPOTrpaMMBbl BCE KAJKETCS MOHATHBIM M MPOCTBIM, A€ €CJIM B MPOrpaMme
BCEr0 HECKOJIBKO CTPOK. YK€ 4Yepe3 [BE HeeNu, MeEcsl, BCe 3a0bIBaeTCs HaNpodb,
NPUXOJIUTCS pa3Ouparbesi, Kakue e Mbicau Bac mocemjanu B TOoT MoMeHT? MHorna
ObIBaeT MpOoIlle HaMcaTh POrpaMmMy 3aHOBO.

B ssbike CU nmeercs 1asa Buaa kommenTapue: /*3TO KOMMEHTAPUM
HA HECKOJIBKO CTPOK mno3BosieT pa3MecTuTh 1eiblid 010K TekcTa*/

//a 3T0 KOMMEHTapHil BCEro Isl OAHOU CTPOKHU
//oueHb y100€H Npu OTJIAJIKE MPOTPaAMM.

B nepBoil crpoke aiina — HCXOAHMKA HEIUIOXO YyKazarb uMs (haiina,
Hanpumep //main.c, //typedef.h, //decoder.c. S cmneumasibHO He cTanm yOupaTh
«bunocodckrey» pasMbIlIUICHHS B caMOM Hauaje ¢aiiia /main.c 0 TOM, KaKk HadaTh
HaIMCaHUE ATOTO MPOEKTA.

Bor, moxanyii, u Bce OOBSICHEHHUSI MO TIOBOJY IMPOEKTAa, B CIEIYIOMIEH YacTh
CTaTbU MIPUBOJUTCS UCXOIHBIN TEKCT IPOTPAMMBI.

HcexoaHblid TEKCT NPOrpamMMbl

O HeM ObUIO YK€ PacCKa3aHO BbILIE, TEKCT COAEPKHUT MOJAPOOHBIE KOMMEHTAPHH,
YTO MTOMOKET MOHATH O UeM COOCTBEHHO HJIET PEUb.

IIporpamma Ha s3pike CH

//main.c
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/*1ens mpoeKkTa: yrpaBjieHHE KAMUHOM B Tapake Mo COTOBOMY Tele(oHy.

ANTOpPUTM yIpaBi€HUs MPOCTEHIINI: MOJIYYMB BBI30B MO COTOBOMY Tele(oOHY,
YCTPOMCTBO MPOCTO BKJIKOYAET KaMHUH, a IO MPOLIECTBUU JIBYX WJIA TPEX YAaCOB IPOCTO
€ro BbIKIOYaeT. IIpu 3TOM BO3MOYKHO NOBTOPHOE BKJIKOYEHHME 3BOHKOM C Tele(oHa,
KOTJ]a BCE YK€ BKIIOYEHO.

Jlaxxe B cilydae JIOKHOIO BKJIIOYEHHMS BCE PAaBHO KaMHUH OTKIIIOUHUTCS 4Yepes3
YKa3aHHOE B IPOrpaMMe BpEMs.

B kawecTtBa jaTumka 3BOHKa OyJE€T MCIOJIB30BAThCS MPOCTO MHUKPO(DOH,
KEJATeNIbHO YTOJbHBIN, MOCKOJbKY OH HE pearupyer Ha 3JIEKTPOMArHUTHBIE MOMEXH.
YTOJIbHBIN TeTeph HAUTU TPYIHO, TOATOMY KOHJIEHCATOPHBIN.

XKenaTenbHO TakKe MPELYyCMOTPETh BKIIFOUEHHE - BBIKIIFOUEHHE MTPOCTO KHOMKAMHU.
3a OCHOBY mIpHjieTcs OpaTh Te K€ TOOJIMHCKUE Yachl UiW OWutMapaHblid Taitmep. OTTyna
K€ BO3bMEM U 3aroJIOBOYHBIN (haidll.

BOT, ITOKa IMHUCAJI 3TH CTPOKH, KAXKCTCsA, BO3BHHUKIIM TaAKHUC UICH.

1. Ipu BxmroueHun nutanus BbI3bIBaTh ¢GyHKIUM0 MHUT. B Helt cOpocuth
CTPYKTYpy IIOJCYETA BPEMEHUHU, HA BCAKUM CIIydald, BBIKIIIOYUTH KaMHuH. [Ipn sTOM HE
paspemiatb NpepbIBaHUS, YTOOBl HE HAYajCsi OTCUET BpeMEHU. BronHe 10CTaToyHO
OJTHOM CTPYKTYpBI, MPOCTO OHAa OyAET OCTAHaBJIMBATHCS W 3allyCKaThCA KHOMKAMHU I10
Mepe HaJI0OHOCTH.

2. Ilpu mnomyyeHWM UMITyJIbCa 3allycka OT TesneoHa, BKIIOYUTh KAMHH, H
paspelmuTh MNpepbiBaHus. [ pydHOTrO BKIIOUEHUS MPEAYCMOTPETH K 3TOMY BXOIYy
MIPOCTO MAPAJIIECTBHYIO KHOIIKY.

3. Ilo ucreyeHuu 3aJaHHOTO BpeMEHM MpocTo BbI3BaTh (yHkuuio MHUT, tem
CaMbIM BBIKJIFOYMB KaMHUH U MOATOTOBUB €0 K CJIEIYIOIIEMY BKIIOUYEHUIO.

4. Knaomka CTOII Ttakxe mpocto BeibiBaeT (ynkiuio MHUT. ITlpousoiiget
oTKJIIoueHue, Eciin OyAeT XO0l0JIHO, TO MOXHO mpocto HaxaTh KHonky IIYCK wmm
MO3BOHUTH 110 Tenedony!!!

5. Ceerognon W_Led npu BKIIOUEHHOM KaMUHE MHUTaeT Kaxayro cekyHnay. [Ipu

OTKJIFOYEHHOM KaMHUHE CBETOJMOJ CBETHUT IMOCTOSHHO, YTO TOBOPUT O HAJIMYUU MUTAHUS
YCTPONCTBA B LIEJIOM.

*/
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//TloakII0OYeHNE 3ar0JIOBOYHBIX (DAMITOB

#include &lt;reg52.h&gt; // Habop nncTpykunii mk52

#include &quot;typedef.h&quot; // Mou onpeaenenus cTpykTyp, Tunon unsigned char,
unsigned int 1 TOPTHI

//HaznaueHue ypoBHEN CUTHAJIOB YIIPABICHHUS
#define ON 0 //BkiitoueHue pese HU3KUM YPOBHEM CUTHAJIa
#define OFF 1 //a BbIkiTIOU€HUE BHICOKUM.

//Taiimep 0 B pexxuMe pabOThI C aBTOIIEpE3arpy3Koi

#define PERIOD (-230) // 3agaét nepuoa o6paboTku npepbiBanus mo taiimepy 0
(250mxkc Ha 11.0592MTI'r)

//struct time vremya; // TeKyIiee Bpems

time vremya; /MOYXHO OBBABUTDH 9TU CTPYKTVYPhBI U TAK

//cama CTpyKTypa HaXOJIUTCs B 3arojioBouHoM (Qaiiie typdef.h

//O0OBsABIIEHHE TEPEMEHHBIX

unsigned char intcycle; // obnoBisIeTcst kaxkabie 250Mke oT 0 110 3, T.e. HUKI=IMC

// ¥ KCTIONB3yETCs B TaliMepe peajbHOTO BPEMEHHU.

/*

//KHOTIKH yIpaBlIeHHUs TIOKa JIIS TUIATHI TOOJIMHCKHUX 9acoB, MO0 TaM YK€ €CTh KHOTIKH
sbit PUSK = P172; //Kunonka ITYCK,oHa e BKJIFOYaeT u oT TesedoHa

sbit STOP = P173; //Knonka CTOII

sbit KAMIN = P1/0; //Curaan BKJIFOYEHHS KaMHHA.

sbit W_Led = P1°6; //benblii cBeTOANOA, MUTAET KAXKIYIO CEKYH/Y, TOKa KAMUH
BKJIIOUECH

*/

//*

//Knomnku ynpaBieHus ajs miatsl Y crpoiictBa Ha 6aze AT89C2051

sbit PUSK = P176; //Kunonka ITY CK,oHa e BKJIIOYaeT u oT TesedoHa

sbit STOP = P1”5; //Knonka CTOII

sbit KAMIN = P177; //Curaan BKJIFOYCHUS KaMHHA.

sbit W_Led = P174; //Cetoauon, MUTaeT Kaxayl0 CEKyHIy, TOKA BKIIIOYEH KaMUH.

1%/

///// BeilloNHEeHNE HAYaIbHBIX YCI0BHiA /////

void init (void) { // unumanu3aius Bcero
vremya.hour = 00; // uanumanuzauus yacos 00:00:00
vremya.min = 00;
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vremya.sec = 00;

vremya.ms = 000;

KAMIN = OFF; //xaMyH BBIKIIOYHTD

W _Led = OFF; // moracuth CBETOINO/, TOUHEE 3aXKE€Ub, T. K. HHBEPCHOE BKIIOUCHUE
EA = 0; //moxa Bce npepbIBaHUsI 3aIIPETUTh

P1 - OxFF; //Hactpouts nopt P1 Ha BBOA.

intcycle=0;

b

//BKIIFOYCHUE KaMUHA

void kamin_ON (void) {

vremya.hour = 00; // uaunmanuzamus yacos 00:00:00
vremya.min = 00;

vremya.sec = 00;

vremya.ms = 000;

EA = 1; //pa3zpemints Bce npepbIBaHUS

intcycle=0;

KAMIN = ON; //xaMyH BKIIFOUHTH

b

/*
* The following function is called from the interrupt service routine. This
* means that the code must be generated in the same Register Bank as the

* interrupt service function.
*/

/***********************************************************************
shoskoskoskoskokoskokokok

* TIOAITPOI'PAMMA OTPABOTKU ITPEPBIBAHUA O *

* OtpabaTeiBaeTcs Kaxpie 250 MKC *
sk skosk sk sk skeoske sk sk sk skeose sk sk sk skeosie sk sk skeosk sk sk sk skeosk sk sk sk skosie sk sk sk skeosie sk sk skeoske sk sk sk skeoske sk sk skeskosie sk st skeoskeosieo sk sieoskoskeosko sk skoskosko sk sk seoskosksk sk

***********/

void timer0 (void) interrupt 1 { /* Int Vector at 000BH, Reg Bank 1 */
//Muranue cBeTono/1a KX Iyl CeKyHLy

if (vremya.ms &lt; SEK/2)

W _Led = ON;

if (vremya.ms &gt;= SEK/2)
W_Led = OFF;

//A 3TO, COOCTBEHHO, MOJICYET BpeMeHH, MpocTo Yackl oT 00 10 24 yacos
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//ecnv UX MOKa3aHUs BHIBECTH HA U(PPOBOI MHAUKATOP, TO MOITYUYATCS TPOCTO YaChI

if (++intcycle==4) { // 1 mc =4 * 250 mkc

intcycle=0;

if (++vremya.ms == SEK) { // OOHOBNI€HHE CUETUNKA MUIUIUCEKYH /T
vremya.ms=0;

if (++vremya.sec == 60) { // OGHOBIEHUE CUETUNKA CEKYH]I
vremya.sec=0;

if (++vremya.min == 60) { // OOHOBIIeHHE CUETUNKA MUHYT
vremya.min=0;

if (++vremya.hour==24) { // OOHOBIEHUE CUETUNKA YACOB
vremya.hour=0;

} // hour

} // min

} /] sec

} // ms

}+ // end of ++intcycle
} // end of timer0

void tOsetup (void) {

// setup the timer 0 interrupt

THO = PERIOD; // set timer period

TLO = PERIOD; //TTIO MOEMY 2TY BOT CTPOKY MOXHO 1 HE JIEJIATh. BE3
HEE PABOTAET TAKXXE KAK 1 C HEM1

TMOD = TMOD | 0x02; // select mode 2 (pexum ¢ aBToTIepe3arpy3Koii B TaHHOM CITy4ae
PERIOD)

TRO = 1; // start timer 0

ETO = 1; // enable timer 0 interrupt.

b

void main (void) {
init (); // i/ UHUITUATU3AITIA
tOsetup (); // n/m nannManu3anuu 1/c0

while (1) { /beckoHEUYHBIN UK, YTOOBI IpOrpaMMa HE OCTAHOBHUJIACH BBITTOJIHUB OJUH
IPOXO0]T

if ('PUSK)

kamin ON(); //ecnu naxxara Knonka ITYCK ,onHa ke BKJIFO4YaeT u oT Tenedona
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if (!STOP)
init (); //ecnu nHaxata Knonka CTOIT

#ifndef DEBUG

if (vremya.hour &gt;= TIME OFF) //Ecnu uctekio 3a1aHHOE BpeMs, BHIKJIIOUUTH YEPE3

7Ba Jaca
init (); /310 pabouunit pexxum
#endif

#ifdef DEBUG

if (vremya.sec &gt;= TIME OFF) //B pexxriMme OTiaKu BBIKIIOYUTE Y€Pe3 JIBE CEKYH bl

init (); /yka3piBaeTcsi B 3arosioBo4HoM (aitiie typedef.h
#endif

} // end of while (1)

} // end of main

3arosoBOYHBIN (aiin
/Itypedef .h

//TlepBoHauUaNbHBIA BapUAHT ATOrO (haiiiaa cMOTpHU B IpoekTe ['00nHCK1Ee Yachl
typedef struct { // 0ObsiBIIEHUE CTPYKTYPHI time

unsigned char hour; /HO MOXHO OBbABUTH U BOT TAK.

unsigned char min;

unsigned char sec;

unsigned int ms;

} time;

//MTOOBI BOMTH B PEXKUM OTJIAJKH CIAEAYIOIIYIO CTPOKY PACKOMMEHTHPOBATH
//#define DEBUG

//B pexuMe OTIaaKu
#ifdef DEBUG
#define SEK 1000 //nmuTenbHOCTh CEKYH/IBI B MHJIJTUCEKYHAAX

#define TIME OFF 10 //Bpems BkiItoYeHUsI KAMHHA BBIIILIO
#endif

//Pexxum paboThI

#ifndef DEBUG

#define SEK 1000

#define TIME_OFF 2 //Bpemst BKIItOU€HH KaMUHA BBIIILIO
#endif

http://electrik.info/ - DnexTpuka JoMa CBOUMH PyKaMU B POCTOM U JOCTYITHOM
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Ha »5TOoM wucCXOmHBIM TEKCT mNporpaMMbl 3aKaHYMBAECTCA. JlOMOJHUTEIbHBIN
KOMMeHTapuil 1o moBoxy ycioBus if (++intcycle==4). B ckoOkax BbIIIOTHSAETCS
HECKOJbKO JCHCTBMH: CHadajJla MpU KaXJAOM BXOXJICHHMH B IOAIPOrPAMMY
oOCIy’)KMBaHHUsl TNpephIBaHUS OT TallMepa yBEIWYMBAETCS Ha eauHuly -++intcycle
(1BOITHOM TUTIOCUK TIEpe]] UMEHEM MepeMeHHOoH intcycle).

JIBOITHOI 3HAK paBEHCTBAa TOBOPUT O TOM, YTO MOJy4YEeHHOE 3HaueHue intcycle
cpaBHUBaeTcs ¢ KoHcTaHTo 4. [To moctwkenun 3Toi BenuuuHsl intcycle = 0; (B 1anHOM
cllydae 3HaK = €CTh OIepalusi MpucBauMBaHus, uuTaeTcs Kak: «llepemenHoill intcycle
IPUCBOUTH YKc0BOE 3HaueHne 0». BMecTo KOHCTaHThI MOXKET ObITh MPOCTO MEpeMEHHAas!
WIN JaXe IIeJI0e BhIpakeHue, Hampumep intcycle = at+b;. Cravana OymeT BBIYUCICHO
3HAUEHUE BBIPAXKEHMUS, a pe3yJIbTaT IPUCBOEH NEPEMEHHOM Intcycle).

TakuM e crocooom IMOACUYHUTBIBAOTCA MHIUIMCCKYHbI, CCKYHAbI, MUHYTLHI H
Yqachbl.

Cpena nporpammupoBanus RIDE 51

OTOT paccka3 Obul Obl HEMOJHBIM, €CIIM XOThb YyTh HE pacckKazarb O Cpeie
MIPOrpaMMUPOBAHUS, B KOTOPOM 3TOT MPOEKT ObLI co3aaH. KHmkka o padore co cpenoi
Getting Started with the Raisonance Development Kits comepxut 128 crpanui. I3to
cpena RIDE 51 amepuxanckoit ¢upmbl Raisonance. Mcmonb3oBanue ee B OIEHOYHOM
peKUME TO3BOJISIET CO37[aBaTh MPOEKTHI C 00BEMOM MalIMHHOTO Koja He Oornee 4Kb,
4ero 06oJjiee 4eM JTIOCTaTOYHO ISl TFOOUTENIbCKUX IeJIel U HEe TOJBKO.

Nudopmanus o cpene RIDE 51 nokazana Ha pucyHke 11.
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RIDE 51

Copright® 1335-2000 R aizonance SA.

RAISONANCE

Licenzed to
Mame: -
Caompany: -
Seral Humber: ---
i~ RIDE Ervironiment o
Yersion 6.1.3 a4
Build number; BM715-51
~Ayailable Toolchaing
20C51 ToolChain z Version &£.4.10

0k | Support | Toolchain detailz

Pucynok 11.

Cpenla umeeT CBOl BCTPOEHHBIM TEKCTOBBIA PENAKTOP, MOJICBEUMBAIOIINN TEKCT
IIPOTPaMMBbl pa3HbIMU LBETAMHU. VICXOIHBIM TEKCT, CO3JAHHBIM B JTOM pPENAKTOPE
MOKa3aH Ha pUCyHKe 12.

~i# RIDE - C:\P_G_O\NONAME.PRJ - [¢:\p_g_o\main.c]
[, Fie Edit Search Project Tool View Debug Options RideScript Window Help RS

9 0 i %,

|2t || EE g |

|2

s S S et

= NOOIIPOIPAMMA OTPABOTKM I[PEPHBAHMA 0
= OrpafaTmBaeTca Kaxmue 250 MkKc
D R L T T T L R e L E T T T T T T T e

void timer0 (woid) interrupt 1 { /* Int Vector at 000BH, Reg Bank 1 */

//MuraHMEe cCBeTOOMONA KaXOYH CEKYHIY
if (vremya.ms < SEK/2)
W Led = ON;

if (vremya.ms >= SEK/2)
W Led = OFF;

/ /A sTO, CcOBCTBEHHO, NOICYET BpPEMEHU, OpocTo HacH oT 00 me 24 gacolB
//‘.EL‘TIH MX INOKa3aHMA BEIBECTM Ha LUJ@IPSEOLUI HMHOMKAaTOP, TO MNOJy4YaTCcd [NpoOCTO YacH

if (++intcycle==4) { // 1 mc =4 * 250 Mrc
intcycle=0;
if (++vremya.ms == SEK) { // OBnopnesue cUETHMKE MIJUIMCEKYH]L
vremya.ms=0; 4
if (++vremya.sec == 60) { // OCHOBIEHME CUETUMKa CEKYHI
vremya.sec=0;
if (++vremya.min == 60) { // OBHOBMEeHUE CYETUMKE MUHYT
vremya.min=0;
if (++vremya. hour==24) { // OBHOBIEHME CUETUMKa HYacoB
vremya . hour=0;
} // homr
} // min
} // sec

h(

i~
|
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RIDE 51 B cBOeM cocTaBe HMMEET TaKKe NPEBOCXOIHBIA CUMYISTOP — OTJIAJUUK,
MIO3BOJISIOIINN OTJIAKMBATH HANMCAHHBIE IporpamMmbl. Ero CKpUHIIOT IIOKa3aH Ha

PHUCYHKE.

»@¢ RIDE - C:\P_G_O\NONAME.PR.J

=)

Debug Options RideScript Window Help

e mep

AT 8 F B o o noneme <] B e |

0 E Mo Connection
LATCHW! Mo Connection
= f Ne Connection
g J Mo Connection
§ ! Mo Connection
< ! Mo Connection

[ Mo Cannection
7 [ No Connection

THLO [o000
TMOD [00

TCON [00

TF0 [0 TROD

Function: timer.
State: off

Mode: 0, 13-bit register : TLOis &
divide-by-32 prescaler (5 lower
bits)

Iloae3Hble CCHLIKHU:

” Pl =0

* interrupt service functiocn.
E
e

o MNOONPOTPAMMA OTPABOTKM IPEPHBAHMA O
2 OrpabaTaBaeTcs kaxipe 250 MRC
B R T T L T T T T T L T T T T T

4 void timer0 (woid) interrupt 1 | /* Int Vector at 000BH,

//Muranue cBeTOmMONAa KaKIYD CERYELY

fif (vremya.ms < SEK/2)

pWw_Led = ON;

I if (vremya.ms >= SEK/2)
b W _Led = OFF;

//A 3TO, COOCTBEeHHO, NOICYUEeT BpeMeHM, IpocTo Hack oT 00 me
//ecnn ux noxasaHMA BHBECTM Ha UMOPOBON MHOMKATOP, TO NOMIY

if (++intcycle==4) { // 1 Mc = 4 * 250 Mxc
intcycle=0;

if (++vremya.ms == SEK) { // OCHOBicHME CYETHUMKE MU
vremya.ms=0;
if (++vremva.sec == 60) { // OCHOBJeHuMe cYETYMKAE

Cratbu Ipo IOMAIITHIOK aBTOMaTHU3AIMIO Ha caiiTte DnekTpuk Nudo —
http://electrik.info/main/automation/

bynesa anre6pa —

http://electrik.info/main/fakty/229-buleva-algebra-chast- 1 -nemnogo-istorii.html

Jlornueckmne MUKPOCXEMBI —

http://electrik.info/main/praktika/251-logicheskie-mikrosxemy-chast- 1.html

Kak noakimounTh Harpy3Ky K OJOKy yIpaBJIeHHs HA MUKPOCXEMaX —

http://electrik.info/main/praktika/226-kak-podklyuchit-nagruzku-k-bloku-upravleniya-

na.html

Kak M0HO J1erKo ynpasiisiTh MOIIHON Harpy3Koi epeMeHHOT0 TOKa —

http://electrik.info/main/master/77-kak-mozhno-legko-upravlyat-moshhno;j-
nagruzkoj.html
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http://electrik.info/main/master/77-kak-mozhno-legko-upravlyat-moshhnoj-nagruzkoj.html
http://electrik.info/main/master/77-kak-mozhno-legko-upravlyat-moshhnoj-nagruzkoj.html
http://electrik.info/main/praktika/226-kak-podklyuchit-nagruzku-k-bloku-upravleniya-na.html
http://electrik.info/main/praktika/226-kak-podklyuchit-nagruzku-k-bloku-upravleniya-na.html
http://electrik.info/main/praktika/251-logicheskie-mikrosxemy-chast-1.html
http://electrik.info/main/fakty/229-buleva-algebra-chast-1-nemnogo-istorii.html
http://electrik.info/main/automation/

ABTOMAaTH3aLMA OCBELIEHUS C UCIIOJIHL30BAaHUEM TEXHOIOrHU X 10 —
http://electrik.info/main/master/294-avtomatizaciva-osveshheniya-s-ispolzovaniem.html

Buneo ypokn: http://electrik.info/electronika.ph

= [ L N PACTTRS ACTED - K82 R RTE = sand e m

B Mmup anekTpuyecTBa - Kak B NnepBbin pa3!-2. A 4TO BHYTpU AUCKa?
http://electrik.info/main/school/607-v-mir-elektrichestva-kak-v-pervyy-raz-
2.html
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