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Ilens pabomur: 3yunth NpUHIKIBI paboThl nHTEpdeiica [°C.

Kpamkuii 0630p unmepgeiica I'C

I°C - JBYXIpOBOAHBI MOC/IENOBAaTeNbHBI HHTep(eiic, pa3paboTaHHbIL
koprioparuerr Philips. B TlepBoHauanbHOM TEeXHUYECKOM TpeOOBaHMHM K HUHTEpdeicy
MaKCHUMaJlbHasi CKOPOCTh mepeaaud JaHHbIX cocTaBisiia 100 Kout/c. OnmHako mo3zxke
IOSIBIIINCH CTAHaPTHBIE 00JIee CKOPOCTHBIE pesknuMbl pabots! muasl 1°C (400K6uT/c 1 1
M6ur/c). K oxnoit mmue I°C MOTyT OBITH MOAKIIOYEHBI YCTPOMCTBA C PAa3IMYHBIMH
CKOPOCTSIMM  JIOCTYIa, €CJIM CKOpPOCTh IMepefadyd JaHHBIX OyJeT YIOBJIETBOPATH
TpeOOBAHMSIM CaMOT0 HU3KOCKOPOCTHOT'O YCTPOUCTBA.

IIpoTokon mepeqaun aHHBIX 1o mmHe 1°C pa3paGoTaH TakuM 06pa3oM, 4TOOBI
rapaHTHpPOBaTh HAJESKHBIA KauyeCTBEHHBIA MNpuem/nepenady aAaHHbIX. llpu nepenaue
JAHHBIX OJTHO YCTpOMCTBO siBIsieTcsl «Bemymum», KOTOpoe HHULMHUPYET Mepeaady
JAHHBIX W (OPMHUPYET CHUTHAIBI CUHXpoHHW3amuu. [[pyroe ycrpoiictBo «Bemomoe»,
KOTOPOE MOKET HauaTh Mepeaady JaHHBIX TOJbKO IO KOMaHAE BEAYIIETO ITUHBI.

Kaxnoe ycTpouCTBO Ha LIMHE I’C umeer YHUKaJIBHBIN aapec. Korpa «Bemymuii»
WHULIMUPYET Nepeaady JaHHbIX, TO CHauaja MepeaaeTcsl aipec yCTPOMCTBA, K KOTOPOMY
BBITIOJIHSAETCS oOpatieHue. OctajabHble YCTPOUCTBA MPOBEPSIOT MEPEAAHHBIA «BETYILIUM»
aapec. B cocraB Gaiita agpeca ycTpoHcTBa BXOJUT OUT HANpaBJICHUS Mepefayn JaHHBIX
(BBITIOJIHSIETCS YTEHUE W3 «BEAOMOTO» WM 3aluch). «BemoMblii» W BeIyIIUN IITHMHBI
BCErJa HaxXoJsTCS B MPOTHUBOIOJIOKHOM peXUMe pabOThl, YTO MOXKHO MPEACTaBUThH B
BUJIE IBYX COCTOSTHUM:

*  «Benymuii» nepegaTunk — BEJOMBIN TPUEMHUK.

* «Benomblii» niepenaTunk — BEAYIINN TPUEMHUK.

B o0oux cinyuasx «Bemymiuii» GopMUpPyeT TAKTOBBIN CUTHAI.

BreiBog TaktoBoro curhHana (SCL) um maHabeix (SDA) HomKHBI MMETh BBIXOH C
OTKPBITBIM KOJUIEKTOPOM, YTOOBI BBIMOJHATH TPeOOBaHUSI «MOHTaXHOro M» Ha IIMHE.
st popmMupoBaHUs BBICOKOTO YpPOBHS CUTHAJla HAa JIMHUSAX K HHUM MOAKIIOYAIOTCA
NOATSTUBAIONINE PE3UCTOPBL. YUCIO yCTPONCTB, KOTOPhIE MOTYT ObITh MOJKIIOYEHBI K
nmae 1°C, OTPAaHUYMBAETCA TOJBKO MAaKCUMaJbHOM €MKOCThIO IuHBI (400n®) u
CIOCOOHOCTBIO aJPECAINH 3TUX YCTPOMCTB.

Huuyuanuzayus u 3aeepuienue nepeoayu OAHHbIX

B To Bpems, Korja mepenada JaHHBIX Ha muHe 1°C OTCYTCTBYeT, CHIHAI
cunxponuzanuu (SCL) u nanabix (SDA) UMEIOT BBICOKUH JIOTUYECKHUI YPOBEHD 3a CUET
nonrsaruBatonmx pe3uctopoB. butet START u STOP dopmupyroTcst «Bexymumm» st
ONpEJENICHUs] Hayaja U OKOHYAHMUA Iepenadyd NaHHbIX cOooTBETCTBEHHO. but START
dbopmupyeTcst epexoaom curHana SDA H3 BBICOKOTO YPOBHSI B HU3KHU MPU BBICOKOM
ypoBHe curHaia SCL. but STOP dopmupyercs nepexonom SDA U3 HU3KOTO ypOBHS B
BbICOKUH Tipu BhicOKOM ypoBHe SCL. Ha pucynke 1 mokazaHo ¢gopmupoBaHue OUTOB
START u STOP. «Benymuii» muasl popmupyetr 0utbl START u STOP nns ykazanust
Hayaja U 3aBEpIICHUs nepenadn AaHHbIX. [Ipu nepenauye nanubix curHan SDA moxer
U3MEHATHCS TOJIbKO, Koraa SCL uMeeT HU3KUM JIOTUYECKU YPOBEHb.
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BHA YPOBHSA

ﬁ?SDA Ha SDA

Puc. 1 butet START u STOP

Aopecayus ycmpoiicme na wune I'C

Jlnst ampecanuu  yCTPOMCTB HUCIONB3yeTcs aBa ¢opmara agpeca: MPOCTOr /-
paspsiaHbId popmat ¢ Outom ureHust/3anucu R/W (cm. puc. 2); 10-pa3psansbiii popmar,
nepeaaercs Ba Oaiita. B nepBom OaiiTe mepenaercs: naTb OUTOB, ONPEACISIONINX, YTO
10 10-pa3psaHblid aapec; ABa cTapuiuMx OWTa ajpeca; OUT 3anucu/yreHusi. Bo Bropom

OaiiTe mepegaeTcs 8§ muaAmMx OUT aapeca (cM. puc. 3).
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- 4 Slave

§ - Start
RN - Utenuelsanncs
ACK - MogTeepxasHHe

Puc. 2 7-pazpsignas anpecanus
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= (0 sanvce

S -Start
RW - ‘“tvenwe/sanuck
ACK - lNopteepxosHue

Puc. 3 10-pa3psianas angpecanus

Iloomeepicoenue npuema

[Ipyn mepenaye NaHHBIX MOCJE KaXJOro MEPEelIaHHOro OailTa MPUEMHHK JIOKEH
noATBepaAuTh TmonydeHus Oaiita curHaiom ACK. (cm. puc. 4). Eciu «BenoMblii» He
NOATBEPKIAET MOJIyueHHe OailTa ajpeca WM JaHHBIX, «BEAYIIHI» JIOJKEH MpepBaTh
nepenauy chopmupoBaB curdHan STOP (Bemombiii momxkeH ortmyctuth SDA s

dbopmupoBanust STOP «Bemymmm»).
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Puc. 4 IloaTBepkneHue npruemMa BEAOMbIM

Korga Bemymuii myHBI MIPUHUMAET JaHHBIC, TO HA KaXKIbI MPUHUMAEMBIN OalT
dbopmupyeTcss OUT TOATBEPKACHUS, €CIM TPUHATBHIA OaliT He mnociaenuuit. s
COOOILIEHUSI «BEIOMOMY» O TOM, YTO «BEAYLIHil» MpeKpaliaer NpUHUMATh JaHHBIE 10
npuemy nociensero Oaiita — ACK He dopmupyercs. «Benomslit» ormyckaer SDA,
9TOOBI «BeaylMii» cMmor nepeaatb outr STOP. «Benymmuii» moxer gopmupoBaTh OUT
STOP Ha MecTe OMTa NOATBEPKIACHHUS.

Eciu «BegoMomy» HEOOXOOUMO 3aAepKaTh MepeAady MAaHHbIX, TO OH MOXET
yaepxkuBatb SCL. B HM3KOM JjoruueckoMm ypoBHe. [lepemaua JaHHBIX TPOIOTKUTCA,
Korga «BeAoMmblii» OoTmycTUT SCL. DTO mO3BOJIET «BEIOMOMY» IOJTOTOBUTH HOBBIE
JaHHbIE JUIs Nepefadyu. MeToInKa 3aIepKKH Mepejadyd JaHHBIX MOXKET UCIOJIb30BAThCS
U TIpU Tiepeiade OTAebHBIX OUTOB (CM. puc. A-5).
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Puc. 5 Oxunanue nepegadyu JaHHbBIX

Ha pucynkax 6 u 7 mokaszaHbl OCJI€IOBATEILHOCTH MpUEMa U Tiepeaadn JaHHBIX
«BEIYIIUM» IIUHBI.



Ana 7-BUTHOMD afpeca: HAnn 10-6wTHare appecs:

S|AnpecSlave | RAW| A| Data | A| Data | AZA|P s I'Slela;u?qg:i’?r rw A1 Bsgamfgﬁz A2
0" (aanucs) — Tiepeaa-a AaHHkIX " {zanmes) |

Data | A Data |A/A |P

A = noarespxaeHmne (SDA HUaKKUA)
| Or segywero k segoMoMy g _= gteaT r{lO,D,TBep)KﬂeHHSI (SDA BuitoKui)
D Or eafomoro k BaAylieMy P = Stop

E=

Puc. 6 [locnenoBaTenbHOCTD Mepelaun JAHHBIX «BEIYIIUM>»

Ana 7-6umHoro agpeca:

V| A|Data | A| Data | A

' (2anucw) “Tiepegasa gaHHbIX

A = nogmeepxactne (SDA HHIKA)

OT BeyILEro K BENOMOMY g :g?arnl:mmsep}memﬂ (SDA BbIcORAR) [‘ITEHHB)J

D Or pefioMorn k BeayLIBMY P = Stop

Puc. 7 I[locnenoBaTebHOCTh ITPUEMA TAHHBIX «BEAYIIEM>»

Korma «Benymemy» MIHMHBI HEOOXOAMMO MPOJOJLKATH OOMEH JIaHHBIMU (TIpU
dbopmupoBanuu 6uta STOP ynpaBieHre MIMHONW TepsieTcsl) MOXKET ObITh MepeiaH OuT
noBTopHbIi START. Ycnosue nosropubiii START uaentuuno ycinosuto START (Ha
SDA ¢dopmupyercs mepexo]i ¢ BBHICOKOTO JIOTHYECKOTO YPOBHS B HU3KHUI MPHU BHICOKOM
ypoBHe curHana Ha SCL), HO GopmupyeTtcs mociie nepeaadn OuTa MOATBEPKIACHUSI. DTO

MO3BOJISIET «BEAYIIEMY» MPOJIOJDKATh OOMEH C TEKYIIUM YCTPOWCTBOM WJIM aJpecOBaTh
HOBOE (CM. puc. 8).
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A = nogreepxgeqne (SDA HHaiA)
O BEAYLIEIG K REAOMOMY 2 fgg;DHTBEDMEHHH {SDA BbICOKWi)

[ ] Or eenomoro ksenywemy P = Stop

Puc. 8 KomObunupoBanHusiii hopmar

Pestcum Konkypenyuu

IIpoTokon nepenaun AaHHBIX 1°C HO3BONAET HMETh 6OJEE OJHOTO «BEAYIIEr0» HaA
muHe. Jlns paspemieHuss KOH(JIMKTOB Ha IIMHE IPU HHULMAIM3ALMM  IEeperayu
UCTIONB3YIOTCS QYHKIIUU apOUTpaxa U CHHXPOHHU3AIUH.

Apoumparxc

ApOutpax BeinonHseTcs Ha JuHuu SDA mpu BeicokoM ypoBHe curHana Ha SCL.
YcrpoiictBo, KoTOpoe ¢dopmupyeT Ha nauHud SDA BBICOKMH YpOBEHb, KOTJa IPYroe
YCTPOMCTBO NEPENAET HU3KUM, TEPSIET MPaBO OBITh «BEAYIIMM» W JOJDKHO NEPEUTH B
PEXKHUM «BEIOMOro». «Beaymmit», MOTEpABIIMKA WHULMATABY HA IIWHE IZC, MOXET
(opMHUpPOBATh TaKTOBBIE MMIIYJbChl 10 KOHLIa 0aiiTa, B KOTOPOM IOTEPSI yHpPaBICHUE
muHOM. Korja HECKONbKO «BEAyIIMX» aAPECyYOT OJHO M TOXE YCTPOMCTBO, TO
apOUTpaXK BBINOJIHAETCS IPU [Iepeiaye JaHHBIX.
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Puc. 9 Ap6utpax Ha muHe [ C (nBa «Begymumx»)

«Benymuii», moTepsBIIUNl apOUTpax, JOHKEH HEMEIJIEHHO MEpeuTH B PEKUM



«BEIOMOTI'0», IIOCKOJIbBKY OH MOKET OBITh aIpECOBAaH TEKYILHUM «BEIYILIHM».

ApOutpax He JOMyCKaeTCs] MEXKY:

* buramu nosropubsiii START;

* burom STOP u OuTOM JaHHBIX;

* buramu nosTopHbiii START n STOP.

«Benymuin» MKUHBI JOJKEH TAPAaHTUPOBATH OTCYTCTBUE YKA3aHHBIX YCIOBUM.

Cunxponuzayusn

CHHXpOHM3aLMsl TaKTOBOIO CUTHAJIA BBINOJHAETCS, KOIZAA YCTPOMCTBA HAYMHAIOT
apoutpax. CHUHXpOHHU3aLUs peanusyeTcst 3a cueT BkiIroueHue auHuu SCL mo cxeme
"mMoHTaxHoe N". Ilepexon curnana Ha SCL ¢ BBICOKOTO JIOTUUECKOTO YPOBHSI B HU3KHUU
3aCTaBs€T YCTPOICTBA, BBINOJHSIIOIIME apOUTpaXk, HayaTb OTCUET JUIMTEIbHOCTU
HU3KOTO0 JIOTHYECKOro ypoBHs. Ilociie Toro, kak TakTOBBIM CUTHAJI YCTPOMCTBA IEpeLIell
B HU3KHI YpPOBEHb, OHO OYZET yAepxkHUBaThb 3TOT ypoBeHb Ha SCL 1o Tex mop, moka
TAaKTOBBII CUTHAJl HE IEpPEHAeT B BBICOKMH ypoBeHb, HO Ha SCL MoxeT OuTh 1o
NpeKHEMY HU3KUH YPOBEHb, €CIH JIPYroe YCTPOMCTBO (HOPMUPYET HUBKHUM JTOTUYECKUI
ypoBeHb. Huskuii ypoBeHp Ha SCL ynepkuBaercs YCTPOMCTBOM € MHUHUMAaIbHOU
YaCTOTOM TAaKTOBOTO CHUTHAJIa MEPEeNadyd JAaHHBIX. YCTpPOMCTBA C  MEHBLIEH
JUIMTEJIBHOCTBIO HU3KOro ypoBHA Ha SCL mepexoisT B COCTOSHHUE OXKUIAHUs, [MOKa Ha
SCL He nosiBUTCS BBICOKHMI JIOTMYECKHH YpOBEHb CUTHaJIA. 3aT€éM BCE YCTpPOMCTBa
HAaYMHAIOT OTCYET JUIMTEJIbHOCTh BBICOKOI'O YPOBHS CHrHaja. YCTpPOWCTBO, C
MUHUMAJIBHOM JUIMTENBHOCTh BBICOKOIO YpPOBHs CUrHana, nepsBeiM Iepesener SCL B
HU3KUH ypOBeHb (cM. puc. 10).
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Puc. 10 CunxpoHu3zainus TaKkTOBOro curuaia Ha muse [°C

3aoanue Ha 1abopamopHyio padomy.

1. Ha ocHOBaHuM BBILIEIPUBEIECHHOIO TEOPETUYECKOTO Marepuana pa3padoTarb
mporpaMmy CBsi3M 1o uHTepdeiicy I’C MHKpPOKOHTpoiiepa ¢ KOMIbioTepoM. Jlis
OMMCaHUs MPOTOKOJIa 0OMEHa MUKPOKOHTPOJIJIEpa MCIOIB30BaTh S3bIK acceMoOunep. s
onucaHusi mporokoira oOmena COM- mopra B NEPCOHATBHOM KOMIIBIOTEPE,
UCIIONIb30BaTh Cpey pa3zpaboTku npuioxenuit Delphi.

2. llpoBepuTh HamM4YUe CBS3M KOMIIBIOTEPA C KOHTPOJUIEPOM IOCPEIACTBOM
unTepdeiica I°C.

3. Ilepenatp maccuB u3 koMmnbioTepa B O3Y MUKPOKOHTpOJIIEPA, OUUCTUTD SYEHKU



O3V, xpansiliue MacCuB, 3alOJIHUTh 3TU SYEHKH 3HAYCHUEM, YKa3aHHBIM B KOMAaHJE
KOMIBIOTEpA, M cuuTath MaccuB u3 O3Y MHUKpOKOHTpoiuiepa B KommbioTep. Bce

3aMpoChl JIOJHKEH T€HEpUPOBATh KOMIIBIOTEP, HA KAXKIbI 3alpoC MHUKPOKOHTPOJUIED
JOJKEH JAaTh OTBET.

Konmponwvnwie éonpocul.

Jli1st wero npeaHasHaueH unaTepdeiic 'C?
Kakue pexxumMbl pabots! nurepdeiica I'C?
DnekTprueckue napamerps! nurepdeiica I°C.
CtpykTypa coobmenus o untepdeiicy I'C.
Tpe6oanus unrepdeiica I°C.
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