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Ilenv  pabomer: W3yduTh TPUHIUINBL  pa3pabOTKU  MPOTPaMMbl  JUIS
MHUKPOKOHTPOJUIEPA, KOTOPBII OCYIIECTBISIET CBA3b C IaTYUKOM TEMIIEPaTyphI MO
1-Wire untepdeiicy.

OcHognbvle ceedenus.

W3mepenune TtemmepaTypbl paclpeieieHHbIX OOBEKTOB SIBISETCS TUIUYHON
3aa4eil, ONTUMAJbHOE PEIIEHUE KOTOPOM MOXKET OBbITh JOCTUTHYTO IyTEM
NPUMEHEHUST HU3KOCKOPOCTHBIX CETeM C€  COOTBETCTBYIOIUMMH JaTYHUKaMHU.
CymiecTByeT BechbMa MPAKTUYHBIA CHOCO0 MPOEKTUPOBAHUS COOTBETCTBYIOLINX
cucteM Ha 6aze ogHornpoBoaHou cet MicroLAN komnanun Dallas Semiconductor.
Brimyckaemas 3T0i1 ke KoMIaHuei cepusi HUPPOBBIX TEPMOMETPOB U TEPMOCTATOB,
W3HA4YaJIbHO TMOJATOTOBJCHHBIX K paboTe B OJHONPOBOJHON CETH, MO3BOJIAET C
YCIIEXOM pelIaTh Pa3HOOOpa3HbIe 3ajaud U3MEPEHUS U YIIPABJICHUS TEMIIEpaTypou B
yJIaJEeHHBIX IPYT OT JApyra TOYKax.

PaccMoTpuM poTOKOJI, KOTOPBIN UCNOIb3yeTCs 1-poBOHBIM HHTEpdeiicoM. B
Ar000H MOMEHT BpEMEHM Ha 1-IpOBOJHOHM IIMHE MOYKHO BBIJEIUTH YCTPOMCTBO-
MacTep, KOTOpOE€ B HallleM Ciydae SBISETCS MHUKPOIPOLIECCOP, M MOJYMHEHHBIE
yCTpOMCTBA — 3TO MHUKpPOCXEMbI TepMOMETpoB. Ham TpeOyercss 3HATh MHPOTOKOIN
nepenayu 0aiToB, KOTOPBIE MOTYT SBJIATHCA KOMaHAaMH UJU TaHHBIMH.

1. Cxemnasn peanusanus 1-Wire unrepgeiica

Jns  Havama pacCMOTPUM  MOPUHIUIIHAAIBHYIO  AJIEKTPUUYECKYI0  CXEMY,
peamm3yronyro 1-Wire wmaTepdeiic. Cxema coeauHEHUs BEAYIIETO W BEIOMOTO
YCTPOMCTB MOCPEACTBOM OJHOIPOBOJIHOW IIMHBI IIpUBEAEHA Ha puc. 1. Ha Tom xe
pPUCYHKE TOKa3aHbl OCOOEHHOCTH CXEMHOM peajn3alid BbIXOAHBIX KacKaJoB
Benyulero U Beaomoro ycrpoictB. Kak BuaHo u3 pucyHka, B cxeme 1-Wire
uHTepdeiica, Tak ke kak u B uHTepdeiice nus PC muHbI, UCMONb3YIOTCS BBIXOHBIE
KacKaJbl C OTKPBITBIM KOJUIEKTOPOM (CTOKOM) M 00IIeld Harpy3koil Ry nist Bcex
yieMeHTOB ceTd. B  cneuudukanumu s 1-Wire uHTepdeiica crenuanbHO
OTOBApHUBAETCA, UYTO PE3UCTOP Ry J0KEH HaAXOOWTBCS B HEMOCPEICTBEHHOM
OJIM30CTU OT BEAYLIETO YCTPOMCTBA.

B pexume oxupaHus BCE€ BBIXOJHBIE TPAH3UCTOPBI 3akpbIThl. Ha mmHe
NPUCYTCTBYET HAIpsDKEHUWE Jlorhnyeckod enuHuubl. HWMudopmanus mno mwuHe
nepefaeTcss IpU  MOMOIINM OTPULIATENbHBIX HMMIYJIbCOB. JI0o6oe ycTpoicTBO,
NOJKIIOYEHHOE K IIWHE, KakK BeIyllee, TaK M BEJOMOE, MOXET CO03/1aBaTh
OTpUIIATETIFHBIE WMITYJIbCBI W TEM CaMbIM TiepeaaBaTh uH(opmarmoo. OmHAKO
BEJIOMO€ YCTPOMCTBO HAUMHAET IMPOLECC IMEPENayd TOJIBKO MOJ YIPABICHHEM
BEJIYLIETO.
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Befywee yetpoicTeo Banomoe yeTpoicTsn
{MHKpONPOLECEOP) :

Puc. 1. Dnexrpuueckas cxema cetu MicroLAN

PaccMmoTprum 1OMIOTHUTENBHBIE 3JIEMEHTBI B COCTABE BEIOMOI0 YCTPOMCTBA (CM.
puc. 1). Bo mepBBIX, 3TO BCTPOCHHBIH HMCTOYHUK TOKa (0OO3HAYEHHBIN ABYMS
MEPECEKAOIINMUCS OKPYKHOCTAMH). DTOT UCTOYHHUK CO3AET BHYTPEHHIOK YTEUKY
Ha Bxoje 1-Wire unTepdeiica. CMBICI 3TOM yTEUKHW — CO37aTh HYJEBOM ypOBEHBb
CUTHaJIa Ha BHYTPEHHHX 3JIEMEHTAX BEIOMOIO YCTPOMCTBA MPHU €r0 OTKIOYEHUH OT
mHbel 1 -Wire. Korga coenunenue OyaeT BOCCTaHOBIIEHO, BHYTPEHHSS JIOTHKA
BEJIOMOM MHUKpPOCXEMbl OOHApYKMBAET IEpernaj HaMpsSKEHUs ¢ HyJIs Ha €IMHUILY.
Cpa3y nociie nojiyueHusi TAKOrO CUTHajla BeAoMask MUKpPOCXeMa JOJDKHA BbIIATh Ha
muHy 1-Wire curnan npucyrctBusg. Kakum oOpa3oM BbIIAe€TCS 3TOT CUTHAN, MBI
YBUIUM 4yTh To3xke. OOHApPY)KUB CUTHAI MPUCYTCTBUS HA JIMHWUW CBS3H, BEOyIICe
YCTPOHCTBO MOXKET MPOBECTH MPOIEAYPY OOHAPYKEHUSI HOBBIX YCTPOWUCTB. Takum
obpazoMm, muHa 1-Wire MmMo3BOJSET JErKO MOJKIIOYATh W OTKIIOYATh Pa3IMYHBIC
YCTPOWCTBA, HE HApyIIask IPH 3TOM €€ padoTy.

Enie ovH JOMOJHUTENbHBIA 3J1EMEHT, KOTOPBIA MPUCYTCTBYET TOJIBKO B CXEME
uHTep(deiica BEAOMOro yCTpOMICTBAa — 3TO UEMb Mapa3uTHOTO MUTAHHs. JTa IeMb
COCTOMT W3 HakonurtelbHOro KoHaeHcaTop (Cyakx), TOKOOIPAHMYHMBAIOIIETO
pesuctopa (Rorp) um BempsamutensHoro auoaa (DBeimn). Bce 3T 3ieMEHTHI
UCIIONB3YIOTCS B PEXUME TMapasuTHOro nuranus. Kaxknmas MUKpocxema,
paccuuTtanHas Ha paboty c 1-Wire unHTepdeiicoM, nMeeTr aBa pexuMa MUTAHUS.
[lepBbiii pexuM — OOBIYHBIN. B 3TOM pexxnMe NMUTaHHE MOJAETCS Ha CHEIUaTIbHBIN
BBIBOJI MHUKPOCXEMbI. Takol BBIBOJ OOBIYHO HMMEETCS Y BCEX MHKPOCXEM, KpOMme
MHKpOCXeM cepuu iButton.

HesaBucrumMo ot Hanmu4ust BEIBOIA MUTAHUS JIF00Asi MUKPOCXEMa MOXKET MUTATHCS
HEMOCPEJICTBEHHO OT HWH()OPMAIMOHHOW IHMHBL. OJTOT CHOCO0 TONydeHHUS
AJIEKTPOIHEPTUH HA3BIBACTCSA «IMAPAa3UTHBIM TNHUTaHUEM». B mporecce paboThl Ha
IIMHE BCerjga IMPUCYTCTBYET UMITYJIbCHBIA CcurHaid. B Te MoMmeHThl, Korja
HalpsOKEHUE HAa IIMHE PAaBHO €AMHUIE, BBIIPSIMUTEIBHBIA JUOJ OTKPBIBACTCS U
HAKOITUTEJIbHBIA KOHAEHCATOP 3apsyKAECTCSA 4epe3 TOKOOTPAHWYMBAIOIIUN PE3UCTOP.
EMkocTh koHAeHCaTOpa HeBenuka (mpumMepHo 800 nd). OxHako ¥ TOK MOTPEOICHUS
KMOII Mukpocxemsl Toke 04eHb Mall. [lo3TOMy 3apsina KOHAEHCATOpa XBATAET IS
obecreueHrs MUTaHusS MUKPOCXEMBI B TIPOMEKYTKAX MEXITY UMITYJIbCAMH.

OpHako peXruM MapasuTHOIO MUTAHUS MPUMEHUM JAJIEKO HE BO BCEX CIIydasix.



HekoTtopeie omepannuy HEBO3MOXKHO BBIIOJHHTH IPH CBEPXMAJIOM TOTPEOJICHUH
sHepruu. Hampumep, mporecc mnpeoOpa3oBaHusl TeMIeparypbl B KOa TpeOyer
MIOJTHOIIEHHOTO, a He MapasuTHOro mnutanus. Ha a3T1oT ciyuaii 1-Wire mpoToko:n
npeyCMaTPUBACT TPETUH, CHEIMATbHBIA PEKUM MUTAHUSA. TaKOW PEKUM MUTAHUS
UCTIOJIB3YETCS TOJIBKO COBMECTHO C PEXKMMOM Mapa3uTHOro nutanusi. OCHOBHAS UICsI
— I0JIaBaTh IMOJIHOIIEHHOE MUTAHUE Ha Ty )K€ CaMylO IIUHY, 10 KOTOPOW TepeaaeTcs
UHpOpMaAIlUsS B T€ MOMEHTBHI BPEMCHHM, KOTJa BEIOMas MHUKPOCXEMa BBIMOJIHSCT
0c000 dHeproemkue omnepanud. [Ipy >TOM, TIOKa HA IIWHE MPUCYTCTBYET
MIOJTHOIIEHHOE MHUTaHWE, Tiepenaada nHbopManuu HeBo3MokHA. [logpobHee 06 3TOM
peKUME MMUATAaHUS MBI MIOTOBOPHM, Korja OyaeM paccMaTpuBaTh MPHUHIUIT PaOOTHI
MHUKPOCXEMBI AJICKTPOHHOT'O TEPMOMETPA.

2. CunxpoHmn3anusi 1 NoOMTHas nepeaada nHGopMaun

Kak u B cimyuae PC mwmHbI, nporokos 1-Wire MMeeT HECKOJBKO pa3HbIX
ypoBHei. Camblii HHM3KHI YpPOBEHb OMNMCHIBAET, KAaKUM O0pa3oM IepelaroTcs
otnenbHble OUThl. Kak yxke ropopusoch Bbiile, 1-Wire mpoTokon npeaycMaTpuBaeT
JNBYXCTOPDOHHMM 0OMeH wuHpopmanuu. Ilpu 5>TOoM Bce omnepauuu Ha UIMHE
MPOU3BOIATCS UCKIIOUUTENBHO MO/ yIipaBieHueM Master ycTpoicTa. Master MOXeT
BBITNIOJIHATH OTEpPAlMK JBYX BUJOB: 3aMUChiBaTh MHGOpMaluio B Slave ycTpoicTBO
WIM CcudThiBaTh MH(popmanuio u3 Hero. WMudbopmanus nepemaercss moOalWTHO, B
[IOCIEI0BATEILHOM BHAE, OUT 3a OMTOM, HAauMHAs ¢ MiIaauiero oura. B mobom u3
3THX JABYX CIllyyaes, A nepenaun uHdopmanuu Master ycTpoHCTBO BbIpabaThIBaeT
Ha [IMHE TaKTOBBIE UMITYJIbCHI. J{JI1 3TOr0 OHO MEPUOJUUECKH «IIOJICAKUBAECT» IIUHY
IpU TOMOUIM BBIXOJHOTO TpaH3UCcTOpa cBoero 1-Wire untepdeiica (cMm. puc. 1).
[Tonesnas wuHpoOpManus TMepeaaeTcs IMyTeM HW3MEHEHHsI JIMTEIbHOCTH STHUX
umnynscoB. [lpudyem mnpu 3amucu  HHPOPMAIMHU IIUTEIBHOCTHIO HMMITYJIHCOB
yIOpaBIISIET UCKIIOYUTENIbHO Master ycTpoHCTBO.

B pexume urenust HaunHaeT GopMHUpOBaHKE UMITyJIbca Master yCTpOHCTBO, HO
Slave  ycTpoiiCTBO MOXKET MNPOAJeBaTh JUIMTEIBHOCTh JIFOOOr0  MMITyJbCa,
«TOJICAKUBas» B CBOIO OYEpe]b CUTHAJ HA JMHUM B HY>XHbIM MoMmeHT. Ha puc. 2
M300paKEeHbl JIB€ BpPEMEHHBbIE AvarpaMMmbl. BepxHsis nuarpamma WIUTFOCTPUPYET
pPeXUM 3alucu ABYX pa3HbIX OUTOB MH(MOpPMAIMU, & HUKHAS — PEXKUM UYTEHUS.
VYyacTku AuarpamMmbl, Tlle JIMHUS «OTIYIIEHa» M YpPOBEHb CHUTHAJlA HA JIMHHUU
ompezensieTcss JHIIb pe3ucTopoM Ry, M300pakeHbl Ha AWarpaMMe MPU MOMOIIH
TOHKHUX JIMHUA. YYacTKH, TJI€ OJHWH W3 3JEMEHTOB CETH <«IOACAKUBAET» JMHUIO,
M300pakeHbl MPHU MOMOIIM HIMPOKUX JUHHUMA. PaccMoTpum monpoOHee 1Ba pexuma
paboTHI CETH.

3anuco 6uma.

B wucxomHom coctosstHuu Bce Slave ycTpolcTBa, MOJKIIOYEHHbIE K IIWHE,
HaxoJATCa B pexume oxuaanus. Jluaus «otmymieHa». To ecThb BBIXOJHBIE
TPaH3UCTOPbl BCEX JJIEMEHTOB IIMHBI 3aKPBIThl, M HaNpSKEHUE Ha [IUHE
onpenensiercss pesucropoMm Harpy3ku (Ry Ha puc. 1). Ilng Toro, 4ToObl 3amucarhb
JaHHBIE B 0JIHO U3 Slave ycTpoiicTB, Maser HaunHaeT GopMUPOBATh OTPUIIATEIILHbBIE
CHUHXPOUMITYJIbCHI (BEpXHss Auarpamma Ha puc. 2). Ha kaxnplil nepenaBaemblii OUT
dbopmupyeTcss OAUH UMITYJIbC. VIMIyNnbChl TMEpEeAaroTCs IMyTeM «IOJACAKUBAHUS»



JUHUU A0 Hynd. [ mepemadn KakKaoro OWTa BBIAEISETCS MPOMEKYTOK BPEMEHU
CTaHJAPTHON JJIUTEIBHOCTU. DTOT MPOMEXKYTOK MOJYYUJI Ha3BaHUE «CJIOT» (Slot).
Ecnu 3Hauenue nepegaBaemoro O6urta paBHo 0, To Master BbIpaOaThIBaeT «IJIMHHBIN»
uMItysbc. Ero ajivHa paBHa IIMTENBHOCTU cloTa. s mepemaun eqMHUYHOro OuTa
Master BbIpaOaThIBa€T «KOPOTKUI» HMMITYJIbC, KOTOPBIMA, MO CyTH, SIBISETCA YMCTHIM
CUHXpouMITyJibcoM. OcCTaBIasiCcad 4acTh CJIOTa JOJKHA ObITh 3allOJHEHa €IMHUYHBIM
CUTHAJIOM. Mexay JByMsi CcIIOTaMU O00s3aTeNbHO JIOJDKEH OBITh HEOOJbIION
MIPOMEKYTOK, BO BpEMSI KOTOPOTO YPOBEHb CUTHAJIA HA IIMHE TOXKE PABEH €AUHHUIIE.
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Puc. 2. Yopomiennas auarpaMmma mnpoiiecca 3aricy 1 YTeHUs] OJJHOTo Outa

Slave yCTpONCTBO B 3TOM PEKUME TOJBKO MPUHUMAET CUTHAI. J[JIsI 3TOro OHO
MOCTOSTHHO HAaXOJUTCS B pexkume oxxkuaaHus. OOHaApyKUB HAYajI0 CUHXPOUMITYJIbCA,
Slave ycTpoicTBO HauMHaET Tporiecc nmpueMa 6uta nHpopmanuu. [lepegnuit GpoHT
ATOr0 MMITyJIbCa CIYXKUT Slave yCcTpoHCTBY HayajioM oTcyera. BwiaepkaB maysy,
PaBHYIO JJIUTEJIBHOCTH CUHXPOUMITYJIbCA, Slave yCTpOMCTBO CUMTBHIBAET YPOBEHb
curHana Ha quHuu. Eciu B 3TOT MOMEHT BPEMEHM YPOBEHb CUTHAJIA HA JIMHUU PaBEH
HYJII0, 3HAYUT U TepeqaBaeMblii OUT paBeH Hyo. Ecnmu ke curHan OyneT paBeH
eauHUIE, TO U OuT paBeH eauHuIle. [IpoTokon mmHB 1-Wire XeCTKO Ompeaeser
TOJBKO JUIMTENBHOCTh cioTa. VHTEpBan MexAy, CI0TaMU HMEET OrpaHuyYEHUe
TOJIBKO HAa MHUHHUMAJIbHOE CBO€ 3HAueHHE. MaKCMMallbHO€ 3HAaY€HHE HWHTEpBaJia
MEXIy CJIOTaMHd HEOTPAaHWMYCHHO. TakuM 00pa3oM, MOXKET JIETKO PEryJIHpPOBATHCS
CKOpPOCTh TepeJlauyd JaHHBIX OT CBOEro MakcuMmaibHOro 3HadyeHus (16,3 Kowut/c)
MPAKTUYECKHU JI0 HYJIS.
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Ymenue ouma.

[Ipouiecc uTenus: 6uta (HIKHSISL AMarpaMmma Ha puc. 3) 0O4eHb TOXO0XK Ha MPOIIeCC
3anucu. OTiMuvMe ero B TOM, YTO MpU yTeHWH Master BbIpaOaThIBa€T TOJBKO
CUHXPOUMITYJIBCHI (KOPOTKOU UIMTEIbHOCTH). OOHApYXUB CHUHXPOUMITYJILC, Slave
YCTPOMCTBO JOJKHO YUIMHUTH WM HE YIUIMHATH 3TOT CUHXPOUMITYJIBC B Mpeaesiax
cinora. Ecnu odepenHoll cuuThIBaeMbli OUT paBEH HYNIO, TO CHHXPOUMIIYJIBC
yniuasaercs. Ecnu enunauie, yAJIMHEHHUs HE IPOUCXOIUT.

JI1sl HIUTFOCTpALIMK ATOTO MpoLiecca Ha pUC. 3 YYaCTKA BPEMEHHOM JuarpaMMbl,
I7Ie JIMHUIO <«IOJCaXuBaeT» Master ycTpoicTBO, HM300pa)kX€Hbl YEPHBIM IBETOM.
VYyacTku, KOTOpbIE «MoACaXuBaeT» Slave ycTpolcTBO M300pakeHbI CEPhIM LIBETOM.
Master-ycTpoHCTBO CUUTBHIBAECT 3Ty HH(pOpMauio. (s 3TOro OHO KOHTPOJIUPYET
YPOBEHb CHTHAJIa BHYTPHU CJIOTA Cpa3y MOCIE CUHXPOUMITYJIbCA.

Bpemennvle napamempul.

Jlns HamekHOM paboThl OJHOMPOBOJHOrO MHTEpdelica HeoOX0auMO, YTOOBI B
npoliecce nepeaaud MHGOPMAIMM BCEMHU 3JIEMEHTAMU CETU CTPOTO COOJIOJATHCH
BpeMeHHble mapameTpbl. Kaxnmas MHKpocxeMa, MOAKIOYEHHass K  CETH,
CaMOCTOSITEJIbHO BBIpA0ATHIBAET BCE HEOOXOAMMBIE i €€ padOThl HHTEPBAJIBI
BpeMeHU. /[ Beayliero ycTpoiicTBa B CE€TH 3TU TpeOoBaHUs O0Jiee KECTKHUE, YeM
JUTSL BEIOMBIX. DTO CBS3aHO C T€M, YTO B KAYECTBE BEAYLIErO YCTPOMCTBA OOBIYHO
BBICTYIIAET MHKPOKOHTposuiep. JIro60i MHUKpPOKOHTpOIIJIEp CHOCOOEH C BBICOKOM
TOYHOCTbIO ~ OTpalaThiBaTh  JIOOBIE  BpPEMEHHbIE  WHTEpBaNbl,  Oyarojaps
WCIIOJIb30BAHUIO KBapLIEBOIO pe30HaTopa. Bemomple k€ MHKPOCXEMBI OOBIYHO
BBIIIOJIHEHBI B MHUKPOMHMHHUATIOPHOM Kopiyce. BpemeHnHble mnapamerpsl 1-Wire
uHTep(deiica TakuX MHUKpPOCcXeM (QOPMHUPYIOTCS OOBIYHO MapaMeTPUUYECKUMHU
MeTO/IaMHu, 0€3 IMOMOIIH KBapIia.

Ha puc. 3 npuBeaeHsl BpeMEHHBIE MTapaMeTpbl NpoTokosia 1-Wire B pa3auuHbIX



pexxnmax paboTel. Kak BUIHO W3 pUCYyHKA, BEIMYHMHA CJIOTA JJIS TEpEeladu OHOTO
outa wuHdopmammm (Tx) nmomwkHa nexarb B mpeaenax ot 60 mo 120 wmkc.
JmuTenpHOCTh CUHXpOUMITYJIbca paBHa 1 Mkc. Begomoe ycTpolicTBO, 0OHApy»KUB Ha
IIMHE TEpeaHUN (PPOHT CHUHXPOUMIYJIbCA, JOJDKHO CHOPMHUPOBATH 3aJEPKKY
MHUHUMYM B 15 MKC, ¥ 3aT€M MPOU3BECTH MPOBEPKY CUTHAIA HA MIUHE. JJOmyCTUMBII
pa3dpoc BpPEMEHM 3aJCPKKH JJIA Pa3HbIX DK3EMIUIIPOB MHKDPOCXEM JIEKHUT B
npeaenax oT 15 go 60 Mkc. DTOT auarna3oH MOKa3aH Ha PUCYHKE B BHUE 00JacTH,
0003HaYeHHOH KaK «30Ha MPOBEPKH YpOBHA Slave».

MuHuManbHass BelWYWHA WHTEpBana Mexay ciaotamMu (Trgc) paBHa 1 MKc.
MakcumaibHasi, KaK y»ke rOBOPUIOCH, HEOTPAHUUYECHA.

B pexume 3anmucu HyneBoro Outa Master BbIpaOaThIBa€T  TOJBKO
CUHXPOUMITYJIBCHI, UTUTEIIBHOCTh KOTOPBIX paBHA | MKc. Eciiu untaemplii OUT paBeH
Hymo, Slave  yCTpOWCTBO  HpOMJIEBA€T  JUIMTEIBHOCTh  CHUHXPOUMITYJIbCA.
MuHuManbHasl JJIMTEIBHOCTh HPOJJIEHHOTO HMMITyJbca cocTaBigeT 15 mkc. [l
ATOTO BPEMEHHOI'0 MHTEPBaJIa TOXKE JOMYCKAETCs IOBOJIBHO 3HAYMTEILHBIN pa3opoc.
B npenenax storo pa3zdopoca JIMTENHHOCTh YAIMHEHHOT'O UMITYJIbCA MOXKET BBIPACTU
emie Ha 45 mMkc. Ecnm ynTaeMbiit OUT paBeH €IUHMIIE, YJTMHEHHUS CHHXPOUMITYJIbCa
HE MPOUCXOoaUT. {15 Toro, 4TOOBI MPaBUJILHO OIEHUTHh 3HAYEHHUE YUTAEMOro OaiiTa,
Master ycTpOMCTBO JOJKHO MPOYUTATh YPOBEHb CHUTHAjJa Ha IIMHE Cpasy MOCie
OKOHYAHUSI CUMHXPOUMIYJIbCAa, HO HE Mo37Hee, 4yeM yepe3 15 MKc. 30Ha MpoBEpKU
ypoBHs 111 Master yCTpOMCTBA B PEXKMME YTCHHS 3HAUYUTEIBHO YK€ AHAJOTHYHOU
30HBI 17151 Slave ycTpoiicTBa B pEXXUME 3aIUCH.

Hwunynsc cbpoca {(Master) 3apepxxa (Master)
f Mumstmym 480 Mic MuHmyM 480 MKc

r

| ] 15...80 sxc 3anepuoca (Stave)

- A -

GND

| 60...240 mxc |

Curdan npMeyTETRIA
Ha wuHe (Slave)

Yocnoewue cboadavenna

LLivHY o T “Master” Wity nege T “Slave”

wHa Hanp

onp TCA REIUCTODOM FIH

4. Copoc u oOHapyKeHHE TPUCYTCTBUS HA JINHUH

Baittel dhopmupyroTcs nmytem mojcdeTa OuToB. bailTel mepemaroTcs MiaAIMM
outom Bmepen. IlepBbie BoceMb OMTOB — 3TO TepBbIi Oaiit. Cremyromiyue BOCEMb
ouToB — BTOpo# OaitT. M Tak manee. Hauano ke Bceil ATOM 1EMOYKH OMpEaeseTcs
curHajgom copoca. JIro6oi 1ukin oOMeHa nfaHHbIMH B ceTd MicroLAN HauMHaeTcs ¢
uMITyasca copoca. UMmysnbc coOpoca — 3TO CBEPXVIMHHBIN OTPHUIIATEIBLHBIA UMITYJIBC
Ha muHe 1-Wire, BeIpabaThIBa€Mblil BETyIIUM YCTPOWCTBOM.

Bpemennas nuarpamma, WUTIOCTpHUpYIOIAs mpoiecc GOpMUPOBAHHS UMITYJIhCa
cOpoca, mpuBeneHa Ha puc. 5. C mmmynabcom cOpoca TECHO CBs3aH €IIe OJHH
CITyEOHBII CHUTHAI — CHTHal TPUCYTCTBUS Ha mmwHEe. CUTHAT TPHUCYTCTBUS



BbIpabaThiBaeT Kaxnaoe Slave yCTpoOHCTBO cpa3y mocie OKOHYAHUSA JCHCTBUSA
uMItysbca cOpoca. Master yCTpoCTBO OJKHO MPOKOHTPOJIMPOBATh HATMUYKUE 3TOTO
uMItyibca. Ecam umnynbca NpUCyTCTBUSL HET, TO ATO 3HAYMT, YTO HA JIMHUU HET HU
oaHoro Slave ycTpoKcTBa.

Kpome wHuLMauM MMMOYJIbCOB MPUCYTCTBUSL HMMITYJIbC COpoca MEpPEeBOAMUT B
HCXOJTHOE COCTOSIHHE BCIO cucteMy. JIroOble He3aKOHYEHHBIE MPOLECCHl Ha JIMHUU
MOMEHTAIBHO 3aBEpIIAIOTCS, U OTCYET OWUTOB HAYMHAETCA CHavala. BpemeHHbIe
XapaKTepUCTHKU CUTHaja cOpoca M CHTHaia MPUCYTCTBUS HA JIMHUU MPHUBEACHBI HA
puc. 5. JlnutenbHOCTh UMITyNIbca cOpoca aomkHa ObiTh He MeHee 480 Mkc. [Iponecc
nepenaur MHGOpMalKK MO JUHUM MOKET HAauMHATHCS HE paHblie, yeM uepe3 480
MKC T10CJIE OKOHYAaHUA JIEUCTBUS UMITyJibca cOpoca. B 3ToM BpeMeHHOM HHTEpBaje u
0’KHMJIaeTCAd TOSIBJICHUE CUTHAlIa NOPUCYTCTBHS. I 3TOro mocie OKOHYAHMS
uMITyJIbca cOpoca Master «OTImycKaeT» JMHUIO U JKIET CUTHAJIA OT Slave yCTpOHCTB.

Kaxnoe Slave ycTpoiicTBo, 00HapyKUB UMITYJIbC cOpOCa, BhIIEP)KUBAET Nay3y B
15...60 MKc, a 3aTeM «IOACAKUBACT» JIMHUIO. [[TUTEIBHOCTh UMITYJIbCA TPUCYTCTBUS
cocraBisier 60..240 wmxc. Cur"anasl TpPUCYTCTBUST OT Bcex Slave yCTpoucTB
CIMBAIOTCS B OAWH OOLMH uMIynbc. Bemyiee ycTpoilcTBO MpoBepseT Haluyue
HYJIEBOI'O YPOBHS Ha JIMHUU B CPEJUHE ITOro MHTEpBaia. Eciu curHan oOHapykeH,
TO 3TO 3HAYUT, UTO HA JIMHUU UMEETCS XOTs Obl OJTHO HOPMAJILHO padoTaroliee

Slave yctpoiicTBO 1 MacTtep MOXET NMpoJosixkaTh paboTy B ceTu. Eciu curnan
HEe OOHApPYXKHUTCS, TO MHUKPOMIPOIECCOp MeperseT K 00paboTKe 3ITOW CUTyaIluu.
OOBIYHO B 3TOM ClIy4ae OH BBLIAET CUTHAJ OMIMOKHU (3yMMep, CBETOJUO, HAAMNUCH
Ha JMCIJIee U T.1.).

HauanbHuIi Nepewil 6aiT MNpuiMmasMble
cpoc {xomanga) . AaHHbE

s k—8 6ur—| Iﬂ—é-;;n-'r-a- —

Curian npuCcyTeTEMS 33H

Puc. 5. Bpemennast tuarpamma mpoiiecca HaqyaiabHOTO cOpoca

B cetn MicroLAN cy1iecTByeT Takoe MOHATHE, KaK KoMaHbl. Master moceuiaet
KOMaHJbl, a Bce Slave ycTpoiicTBa uX BbINONHSIOT. JltoGas omepaiusi B CeTH
MicroLAN nHaumHaercs ¢ koMmaHjbl. KoManma mnpenctaBisieT coOoi OauH OalT
uHpopmaruu.

Kaxxnas komanaa umeer cBoil coOCTBeHHBINH KOA. JJ1s TOro, 4roObl MOHATH, KaKk
paboTaeT MexaHU3M Iepefayd KOMaHJ, PacCMOTPUM, KaK BBIMOJHSAETCS KOMaHJa
«Yrenne I13Y» (Read ROM). Ilox I13Y nonmmaercsa cnenmaibHas 00JIaCTh MaMSITH
MHUKPOCXEMBI, TJI€ MPY MTOMOIIM JIa3epa 3alucad ee HHANBUAYyanbHbI Ko (ID-komn).
Komanna «Yrenue I[I3VY» mno3Bosisier MuKpOKOHTpoiuiepy (Master ycTpoHCTBY)
NpOYUTaTh ATOT KOA. CrexyeT 3aMeTuTh, uTo kKoManaa «Urenue [13Y», B otnuuue ot
BCEX OCTAIbHBIX KOMAaHJl, MOXET KOPPEKTHO BBIMNOJHATHCS TOJIBKO B TOM CIIydYae,
KOTJla Ha IIMHE uMeeTcst oiHo Master u oaHO Slave ycTpoHCTBO.

BrimonHenne komMaHIBI HAauMHAETCA C WMIyJbca cOpoca. 3atem Slave
YCTPOMCTBO BBIpabaThIBaeT, a Master mpoBepseT CUTHAJ MPUCYTCTBUS HA JIMHUMU.



Ecan curnanm Ha Mecte, Master BpIgaeT Ha JMHHIO Kox kKoMaHAbI «YUrtenme I3V »
(33H). Kox Bwimaerca B pexume 3anucu. [lomyunB 3TOT kox, Slave mMukpocxema
MepeKIIIoYaeTCs B PEXKUM Bblauu MHpopMaruu. B aTom pexxume Master yntaet u3
Slave mukpocxembl 64 6uta (8 6aiiT), cocraBnsroniue ee ID koa. [locinennue Bocemb
outoB ID koma — 310 KOHTpoJibHAsE cymMma. OHa BBIYUCISETCS IO CICIUATLHOMY
AITOPUTMY M3 €ro MepBbIX 56 OMTOB. MUKpOMpoleccCop MPOBEPSET KOHTPOJIbHYIO
CyMMY U B CIydae HECOOTBETCTBHS MOBTOPsET mporeaypy «Urenue [13Y».

CymiecTByer 1enas CUCTeMa KOMaHJ, TO3BOJSIONAs THOKO YNpaBisaTh
nporeccamu oOMeHa nH()OPMAaLIUY 1O LINHE.

3. Cucrema komMaHa nporokoJa 1-Wire

Brime Obiia paccmotrpena paborta cetn MicroLAN Ha HECKOJNBKHX pa3HBIX
ypoBHAX. Kaxnpli U3 3THX ypoBHEM HMMeeT cBOe€ HasBaHue. [lepBeie nBa ypOBHS
OIpEAEIAIOTCA CIENYIOIMNM 00pazoM:

@u3nyecknii ypoBeHb. JTO CXEMHOE PELICHHE IIWHBI, YPOBHU HAIPSKECHUN,-
B3aUMOJICHCTBUE 3JIEMEHTOB CETH HA YPOBHE MIEKTPUYECKUX CUTHAJIOB.

VYpoBeHb cBsi3U. DTO npaBuia (GOPMUPOBAHUS CUTHAjIa cOpoca, CHHXpOHU3ALUs
U crioco6 nepenaun 0MToB UHGOPMAIMK B 000MX HAIPaBICHUSAX.

OTu 7ABa YpOBHS ONPENEISIIOTCS  (PU3NYECKUMH OCOOEHHOCTSIMH  CETH
MicroLAN. OgHako npy ONMCaHUM IIPOTOKOJIA MIPUHATO BBIAEIATH €UIE 1Ba YPOBHH,
KOTOpBI€, HATPOTUB, CBSI3aHbI C JIOTUKON pabOThl MPOTOKOJA. JTO, TaK Ha3bIBAEMEIE,
CETEBOU M TPAHCIIOPTHBINA ypoBHHU. JIt00as muHa 1 -Wire Bcerga HaxoauTcst Ha OJHOM
u3 3Tux ypoBHe#. [Ipuuem, cpaszy mocne curHaia cOpoca IIMHA TMEPEXOAUT Ha
ceTeBoi ypoBeHb. U nmumib oTpaboTaB KOMaHIy CETEBOTO YPOBHS, IIMHA MEPEXOIUT
Ha TpaHCHOPTHBIA. KOMaHIpl ceTeBOro ypoBHs ClyKaT Wi ajapecanuu Slave
MUKpPOCXeM. OJTO KOMaHIbl BHAa «BpiOpaTh MUKpocxeMy Takyro-To». Komannbl
TPAHCIIOPTHOTO YPOBHS CIYyXaT AJi1 HENOCPEJCTBEHHOM Iepenayn UH(pOpMaluu.
DTO KOMaH/Ibl TUIA «3aMUCATh», IIPOUYUTATHY.

Cemesou yposenb. Ha 3>TOM ypOBHE NPOMCXOAMT ajapecanus 3JIEMEHTOB Ha
OJIHOIIPOBOJHOM mmHe. Haxonsce Ha 3TOM ypoBHE, Bce Slave yCTpONCTBa OKHIAIOT
OJIHy U3 KOMaHJ ajapecanuu. Takas KoMaHJa JOJKHA BbIOpaTh OJHO UJIM HECKOJIBKO
YCTPOMCTB, ¢ KOTOpbIMU Master Oyner paboTaTh Ha TPaHCIOPTHOM ypoBHe. Bce
KOMaH/1bl CETEBOI'0 YPOBHS MPUBEIEHBI B TA0JI. 1.



Tabmuna 1 — Komanasl ceteBoro ypoBHs

Kon Komanpga Onucanue
33H Yrenue YUrenue MHAMBUAYAIBHOIO KOJA BEIOMOM MHUKPOCXEMBI
I3y u3 creuunanbHoro 113V (cM. puc. 4.16)
OFH Urenune To e camoe, HO mist mukpocxemMbl DS1990A (B sroit
[13y MHUKpPOCXEME MCIIOJIB3YyEeTCd HEMHOIO Jpyras cucrema
KOMaH[I)
S55H CoBnagenue| Ilomck u akTMBH3aLUs DJIEMEHTA C 3aJaHHBIM KOJIOM.
13y OcTtajibHbIE 3JIEMEHTHI IEPEXOSAT B NACCUBHBINA PEKUM
OCC | IIpomyck [Iponyck komaHbl BbIOOpa ycTpoicTBa. Ilpumensiercs,
H 13y €CJIM HY)KHO paboTaTh Cpazy CO BCEMH YCTPOMCTBaMH, WU
OHO BCET0 OJHO
OFOH | ITouck II3Y | Komanna, I103BOJISIOIIAs OCYILIECTBIISITh IIOUCK
AJIEMEHTOB, MOAKIIOUYEHHBIX K IMHE. OJHOBPEMEHHO C
MMOUCKOM MPOUCXOJUT OMNPEICIICHUE WX WHIWBUIYaJIbHBIX
HOMEPOB

Kak BUIHO U3 TaOIUIbI, KOJIBI OJTHOM U TOM e KOMaH/bI [ HEKOTOPBIX BUIOB
MHUKPOCXEM MOTYT OTJIMYaThCs APYr oT npyra. Tak, komanna «Yrenue [13Y» (Read
ROM) noutu ayisi Bcex TUIOB MHUKpocxem umeeT kona 33H, a 1 MuKpocxembl
DS1990A stot xon paBen OFH. ITpuniiun padotel komauasl «Utenue [13Y» mbl yxke
paccMOTpenu B MpeAblayIeM paszese. Master cHauana nepefaeT KoJ onepaiuu, a
3atem unTaeT 64 paszpsana ID kona.

Komannma «Cosnagenue [13Y» (Match ROM) pabGortaer mo-apyromy. Master
nepejaeT Ha IIMHY KOJ OIepanuu, a 3aTeM nepeaaer emie 64 paspsna,
npenctapisitommx coboir ID kon ampecyemoit mMukpocxemsbl. [lonyuunB BCiO 3Ty
uHpopMaiuio, Bce Slave MHUKpOCXeMbI, MOJAKIIOYEHHBbIE K ILIMHE, MEPEeXOIiT Ha
TPAHCIIOPTHBIN ypoOBeHb. lIpuyeM omHa W3 3TUX MHMKPOCXEM, y KOTOPOU KOJBI
COBMNAJM, OCTAaHETCS B AaKTUBHOM peXKHMME U OyJeT MNpUHUMATh KOMAaH/IbI
TPaHCHOPTHOTO YpoBHS. OcTanbHblE MEPEHAYT B MACCUBHBIA PEXUM, U OYyIyT
0’KHJIaTh OYEPEIHOr0 CUTHajla Ha4aJlbHOTO cOpoca.

OueBUIHO, YTO MEpe] TeM, Kak NpuMeHuTh koMaHay «Cosmnagenue 113VY»,
IPOTPaMMUCT JOJKEH 3HaTh ID konbl Bcex Slave MHKpOCXeM, MOAKIIOUEHHBIX K
OJIHOIIPOBOJHOM IKMHE. EMWHCTBEHHBIM CMOCOO y3HAaTh 3T KOJbI — IO OuYepeau
HNOJKIIOYUTh BCE OTH MHKPOCXEMbl K MHKPOKOHTPOJUIEPY, M MPU I[OMOIIH
CIIELIMAJIBHOM ~ BCIIOMOTaTENbHOM mporpaMmsl Ipountats ID kox  kaxzmoun
MUKpPOCXEMBI, UCIIONIb3Ysl KomMaHAy «UrteHue [13VY».

Komanna «IIponyck 113V » (Skip ROM) no3BossieT nepeiTy Ha TpaHCIOPTHBII
YpPOBEHb W TPH 3TOM OCTaBUTh AaKTUBHbIMM Bce Slave wmukpocxemsl. [[is
BBITIOJTHEHUS 3TOM KoMmaHAbsl Master npocto nepeaaet B muHy kojgq OCCH. U cpazy
IIOCJIE 3TOTO BCE BJIEMEHTHI LIMHBI NIEPEUIyT Ha TPAHCHIOPTHBIM ypoBeHb. Komanna
«[Iponyck II3Y» ucnonb3yercss B IByx ciydasix. JInOo Ha JIMHUM MPUCYTCTBYET
BCcero oAaHo Slave ycTpoicTBO U BBIOOp, aapeca He TpeOyeTcs. JInbo HyXHO moAaTh
KOMaHAy TPaHCIIOPTHOTO YPOBHSI Cpa3y Ha BCE DJJIEMEHTHI CETH. Takod pexuM



MPUMEHSIETCS, HAPUMEDP, KOT'/1a HAa BCE MUKPOCXEMBI JaTYMKOB TEMIIEPATYPhI HY>KHO
OJIHOBPEMEHHO oAaTh KoMaHay «Hauano npeoOpazoBaHus TeMnepaTypsl B KOI».

Komanpna «Ilouck I13Y» (Search ROM) mo3Bossier, npu 1r000M KOJIUYECTBE
AJIEMEHTOB, MOAKJIIOUECHHBIX K IIMHE, aJpecOBaThb BCEro OJAWH HM3 HUX, HE 3Has
3apanee ero ID xoga. AJAropuT™m 3TOM KOMaHIbl COCTaBJIEH TaKUM 00pa3oM, 4TO B
IIPOIIECCE €€ BBINOJHEHHUSI CTAHOBUTCS HU3BecTeH ID KkKoa omHOW M3 BEOOMBIX
mukpocxeMm. [ToBTopsst komanny «Ilonck

[13Y» HeckonbKO pa3 MmoApsAI, MOKHO OOHAPYKUTh BCE MOIKIIOYCHHbBIE K IIINHE
Slave yctpoiicTBa u onpenenuts ux ID koabl. [Ipuuem, eciin Kk iMHE MOIKIIOYEHBI N
pa3HbIX Slave yCTpOWCTB, TO JJIsi TOTO YTOOBI HAUTH MX BCE, JOCTATOYHO MPUMEHUTH
komaHay «Ilouck I[13Y» Tonbko N pa3. [Ipuuem airopuT™ Bcerzia mo3BOJISIET Y3HATh,
ecTb JIM €Ile HEeHalJeHHble ycTpoiictBa Ha mmHe. Kak ke paboraer »3Ta
yIuBUTENbHAST KoMaHma? PaccMoTpuM moapoOHO BCE ATAmbl BHIMOTHEHUS KOMAaH]IbI
«ITouck II3VY».

¢ CHavana Bepyiiee yCTpOMCTBO BblgaeT Ha mmHy kon omneparuu (OFOH) u
NEPEKIIIOYAETCS B PEKUM IpueMa. Ho mpruHMMaeT OHO B JaHHOM CJIy4yae BCEro JBa
ouTa nHOOpMaIIHH.

¢ [loyunB KOMaHy, KaXK10€ BEJOMOE YCTPOMUCTBO NIepeaaeT 3Tu ABa ourta. OHu
NPEACTaBIAIOT CO00M 3HaueHWe Mjaamero paspsaa ID  koma KOHKpeTHOM
MHUKPOCXEMBI B MPSAMOM U MUHBEPCHOM BHAe. CHavasa mepenaeTcs mpsmoe, a 3aTeM
MHBEPCHOE 3HaUEHUE pa3psiga. Bce MUKpOCXeMbl, MOJKIIOYEHHBIE K IIUHE, EPEIA0T
cBou Outhl omHOBpeMeHHO. [losTomMy Bemymiee yCTPOWCTBO TPHUHUMAET
pe3yNbTHpYIONEe 3HAYEHUE 3THX ABYX OutoB. IIpencraBum cebe cUTyanuro, 4TO
nepBbiii OMT ID kom0B Bcex Slave MHUKpOCXeM OKaKeTcs OJMHAKOBBIM U PaBHBIM
Hyt0. B 3TOM citydae, Bce MukpocxeMsl BbiaaayT kox 01 (qBonunoe). Ecnu nepBslii
outr ID xoma y BCeX MHUKPOCXEM 'OKaXETCS PaBHBIM €IWMHUIE, TO 3HAYCHUE IBYX
npuHATHIX OuTOB Oynet 10 (nBomyHOE). M, HaKoHEll, B TOM clly4ae, €CIu NepBbIi OUT
ID xoga xoTs Obl Y OAHOW M3 MHUKPOCXEM OYIET OTIMYaThCs OT TOro ke OuTta y
IPYTUX, Ha JUHUM BO3HUKHET KOHQIMKT. PazHble MUKpOCXembl OyIyT BbIJIaBaTh
pazubie koabl. Omuu 01, apyrme 10. Tak kak oJHONMPOBOJHAs ITKMHA 00JIaTaeT
addexTom cxemHoro «M», 3HaueHre napbl OMTOB, MPUHATHIX B 3TOM ciiydae Master
yctpoiictBoM Oyzaer paBHo 00. Takum o00pa3om, Ha 3TOM 3Tare BbITOJIHEHHUS
koMaHibl «[louck [13Y» MOXKHO MOMYyUUTh CAEAYIONIYI0 HHPOPMALIUIO:

1. MBI MOxeM onpenenuTb, uMeeT au Mianmuil paszpsan ID koga oaumHakoBoe
3HAUYEHUE JJIsl BCEX MUKPOCXEM, MOJKIIOYEHHBIX K 1-Wire uHe Ui HeT.

2. Ecnu Miaammid paspsi 171 BCEX MUKPOCXEM OJMHAKOBBIN, Mbl MOKEM TOYHO
y3HaTh €r0 3HaYEHUE.

¢ Crienyromuii atamn — cernapanusi. Master BbIIaeT Ha IIMHY BCETO OAUH OUT, IPU
MOMOIIH KOTOPOTO OH MPOU3BOIUT 0TOOP Slave Mukpocxem.

Ecnim Master BbIJacT Ha WHIMHY €IWHUILY, TO BCE DJJIEMEHTBI, Y KOTOPBIX
MJIAJUIMN pa3psaa KOAa PaBEH HYIIIO, OTKIHOYAIOTCSA. OCTalOTCS TOJBKO T€ JIEMEHTHI
C eauHULIEeH B MilaaumeM paspsaae. Ecnu Master BBIIACT HOJIb, TO HA IIMHE OCTAKOTCS
MHUKPOCXE€MBbI C MIAAIIAM pPa3psaoM, paBHbIM Hymwo. Cenapauui HyKHO
IPOU3BOAUTH TAaKUM 00pa3oM, 4YTOObl Ha IIHMHE BCErJa OCTABAIUCHh AKTHUBHBIC
ycTpoicTa. Tak, eciiv Ha mpeapiayiieM stamne Master mojydus aBa OuTa, 3HaUCHHE



KOTOphIX paBHO 01, TO OH MOJKEH BbIIATh Ha IIMHY OUT paBHbIM Hym0. Eciu nBa
MOJIy4eHHBIX OuTa ObutM paBHbl 10, TO OTBETHBIA OUT NTOJDKEH OBITH €IUHUYHBIM.
OcoOb1ii ciayuait — 3HadeHue OutoB (0. 3mech anroput™m JOMYyCKaeT JHOOBIC
BapuaHThl. [lepenaBaemblii OUT MOXKET ObITh paBEH KakK HYJIO, TaK U eauHule. B
J1000M Cilydyae 4acTh MUKPOCXEM OTKIJIFOUMTCS, a 4acTh OcTaHeTcs B pabote. Bo Bcex
TpeX IMEPEUYUCICHHBIX BBIIIE CIy4asX Ha IIMHE OCTAHYTCS aKTHUBHBIMU 3JIEMEHTHI,
JUIS. KOTOPBIX HaM TENepb TOYHO M3BECTHO 3HAYEHHE OJHOTO M3 paspsanos ID kona.
Kpome TOro, TOYHO H3BECTHO, YTO HA IIMHE HMEETCS XOTs Obl OJHa Takas
MHUKpPOCXEMA.

¢ Ha cnepyromem »srame BCS IIMHA IIEPEXOJUT K IIPOBEPKE CIEAYIOLIErO
paspsna ID kona. Jlyig aToro Master onsiTh yuTaet, a Bce Slave BbIAAIOT HOBYIO Mapy
outoB. Temepb 3T OUTHI MPEACTABIAIOT MPSIMOE M WHBEPCHOE 3HAYEHHSI HOBOTO
paszpsna. [locne urenus mapsl OMTOB MPOUCXOIUT OUEPETHOM ITAl CeraparyH.

¢ Tak, sTan 3a 3TanoM, MPOMCXOAUT OleHKa Bcex 64 paspsaoB ID koma. B
Clly4yae pa3HHULbl B KOJaX, IPOUCXOJUT BHIOOP OJHOTO U3 BapUAHTOB M OTCEUBAHUE
ocTanbHbIX. BeimonHenue komauael «llouck I13Y» 3akaHunMBaeTcsa mociie TOro, Kax
TakiuM 00pa3oM OyIyT olleHeHbI Bce 64 paspsiiga. B pesynbrare Ha MIMHE OCTaHETCS
BCEro OJHO aKTUBHOE Slave ycTpoilcTBO, a MUKPOKOHTPOJUIEP OYAET TOYHO «3HAThH»
ee ID koxa. [lanplie BCs myHA IEPEXOAUT HA TPAHCIIOPTHBIM YPOBEHb.

Onepanunto «Ilonck II13Y» M0KHO MOBTOPATH MHOKECTBO pa3. [Ipu 3ToM mouck
HOBbIX [D KOIOB HYy)XHO BECTM C yYE€TOM YK€ HalneHHbIX. HalieHHbIe paHee
BapuanThl ID koma B mporecce moucka Hy>KHO UCKJII04aTh. Takum 00pa3oM, MOXKHO
Haiith ID Konmpl NIl BCeX YCTPOWCTB MOAKIIOYEHHBIX K Balled IIMHE. Anpeca
3alIOMUHAIOTCS B MAMSTH MUKPOKOHTpOJUJIEpa M B JalbHEHIIeM, s oOpaiieHus K
KQKJOMY 3JIEMEHTY CETH, UCTIONb3yeTcs kKomanaa «Conaaenue 113V ».

3. O0mue cBegenus o narunke remneparyposl DS18S20.

OmauyumenbHvle 0COOEHHOCMU.

1. YaukanbpHbIA 1-ipoBOAHBIN HHTEPdENC TPpEOYET TOIBKO OJJHOTO BHIBOIA
nopTa Ji MOJKJIF0YEHNUS;

2. Kaxmoe yctpoiicTBo uMeeT 64-OUTHBIN YHUKAJIBbHBIA CEPUMHBIN HOMED,
xpansamumiica B [13Y Ha kpucrtanie;

3. Bo3MOXHOCTP MHOTOA0OHEHTCKOM pabOTHI YIIPOIIAET CO3/IaHNe
MPUJIOKEHUH, OCYIIECTBIISIIOIIUX pacIpeeiEHHOE U3MEPEHHUE TEMIIEPATYPBbI;

4. He TpeOyeT BHEIIHUX KOMITOHEHTOB;

5. Mukpocxema MOKeT ObITh 3aITUTaHa OT JJMHUU JaHHBIX. Pabouee
Harnpsbkenue ot 3 10 5,5 B;

6. N3mepsieT Temniepatypy ot -55 no +125 °C (ot -67 no +257 °F);

7. Tounocts +0.5 °C B ycnoBusx temmeparypsl oT -10 no +85 °C;

8. Pazpemenue Tepmomerpa - 9-our;

9. IIpeobpasyer Temnepatypy 3a 750 Mc (MakCuMyMm);

10. 3apaBaembie MOJIB30BATEIEM SHEPrOHE3aBUCHUMBIE [TAPAMETPBI HACTPONKH
TEMIIEPATYPHBIX CUTHAJIOB;

11. Komanga noucka cursaia pacrno3HaéT U aapecyeT T€ YCTPOMCTBa,



TEeMIIepaTypa KOTOPbIX BHE 3allpOrpaMMHUPOBAHHBIX I'PaHUll (YCIOBUE
TEMIIepaTypHON CUTHAJIM3AIINN);

12. [IpumeHsieTcs B ynpaBieHUN TEPMOCTATUPOBAHUEM, POMBIIIIIEHHBIX
CHUCTEMAax, YCTPOUCTBAaX HIMPOKOTO MOTPEOICHUS, TEPMOMETPAX HIIU JTHOOBIX
YyBCTBUTEJIBHBIX K TEMIIEPATypE CUCTEMAX.

Onucanue

[Mudposoit repmomerp DS18S20 obecnieunBaet 9-12 OutHbie TEMIEpaTypHbIe
u3MepeHus no mkane Llenbcus u nmeeT curHanbHyI0 (YHKIUIO C BEpXHEH U HIDKHEH
TOYKaMU NEPEKITIOYEHUS, TPOrPAMMHUPYEMBIMH MOJIb30BATENIEM U XPAHSILIUMHUCS B
sHepronesasucumoi namsati (EEPROM). Mukpocxema DS18S20 noakmrouaercs
yepe3 1-mpoBOIHYIO MIMHY, KOTOpas MO OMPEEICHUI0 TPEOyeT TOIBKO OJHOM JIMHUU
JAHHBIX (a TaKXke OOIIei) /711 B3aMMOJICUCTBHS C IIEHTPAILHBIM mpoiieccopoM. OHa
uMeeT paboumii TeMiepaTypHbli auamna3oH ot -55 1o +125 °C u rounocts 0.5 °C B
nuarna3one oT -10 go +85 °C. Takke mukpocxema DS18S20 MoxkeT 3anuThIBATHCS
IPSIMO C JINHUU JIAHHBIX («I1apa3uTHOE MUTaHUE»), YCTPaHss HEOOXOIMMOCTb BO
BHEIIIHEM MCTOYHMKE MUTAHUS.

[Tocne 3aBepiieHust mpeoOpa3oBaHUsI MOJYYEHHOE 3HAUYEHHE CPABHHUBAETCS C
BEJIMUYMHAMHU, XpaHAmuMucsa B peructpax TH u TL. Ecnu usmepennas temmeparypa
BBIXOJIUT 32 YCTAHOBJICHHBIE IMIPEAEIbl, YCTAaHABIMBAETCS CUTHAJIBbHBIA «{ar»
(BmpoueM, €ro YCTaHOBKa MPOU3BOJUTCA IOCJIE KaxJaoro wusmepenus). Ilpu
ycraHoBiIeHHOM «@duare» DS1820 orBeuaer Ha komanay «llouck curnama». 210
MO3BOJIAET OBICTPO UIACHTU(UIIMPOBATH TOUKY C OTKJIOHEHUSIMHU TEMIEPaTyphl CBHIIIE
JNOMYCTUMBIX MPEAEIOB M Cpa3dy CUYUTaTh IIOKa3aHUS COOTBETCTBYIOILETO
TepmoMeTpa. Eciim komanna «Ilouck curnana» e npumensercs, peructpsl TH u TL
MOTYT OBITh MCIOJIb30BAaHbI KaK PETUCTPHI 00IEro Ha3HAYCHHUS.

3aoanue Ha 1abopamopHyIo padomy.

1. Ha ocHOBaHMH BBHIIICIPUBEICHHOTO TEOPETUIECKOTO MaTepraia pa3padboTaTh
nporpamMmy cBsizm 1o 1-Wire wuHTEep(deicy MHUKPOKOHTpoOJUIepa ¢ JaTYUKOM
TeMIiepaTyphl. st onmucaHus IpoTOKoJIa 0OMEHa MUKPOKOHTPOJUIEpa UCIIOJIb30BaTh
S3BIK accemouiep.

2. IlpoBepuTh HAIMYUE CBS3M MHUKPOKOHTpOJUIEpAa M JaTYUKAa TEMIIEPaTypHI.
[IpunsAThIC  gaHHBIE OT  JaT4ydka  TeMIepaTypel, coxpanuth B O3V
MUKpOKOHTpoJuiepa. IIpeoOpa3oBaB wu3MEpeHHBIC JaHHBIC, BBHIBECTH WX Ha
uHAUKaTop. Bce 3ampochl JOMMKEH TeHepUpOBaTh MUKPOKOHTPOJUIED, HA KaXKIbIH
3aMmpoC MUKPOKOHTPOJIIEPA, TaTYUK TEMIIEpaTypPhl JTODKEH 1aTh OTBET.

3. I3meputh Temneparypy Bo3ayxa B momMernieHuu. OnbIT MOBTOPUTH TPH pasa
CPaBHUTH TOJIYICHHBIC 3HAUCHHUS.

Konmponwvnwie éonpocul.

Jlns yero npeanasHadyeH unrepdeiic 1-Wire?

Kaxkue pexxumbl pabotsl naTepdeiica 1-Wire ObBaroT?
DneKTpudecKue napameTpsl untepdeiica 1-Wire.
Crtpykrypa coobiienus o uatepdeticy 1-Wire.
TpeboBanus untepdeiica 1-Wire.
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