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NMOCTPOEHUA 1-NPOBOAHON CETW.

BBEAEHMUE.

Kakasa Hy>XHa ceTb?

OpHOM M3 COCTaBHbIX YacTel COBPEMEHHOro 3NEeKTPOHHOro obopyaoBaHusa cTanu
KOMMYHUKaLUMOHHble ceTu. OHM 3aHMMalT Ccepbe3HOoe MecTo B 0651acTM UCMNonb30BaHMS
NepcoHasnbHbIX  KOMMNbIOTEPOB, MNEPUPEPUNHBLIX  YCTPOMCTB  KOMMbIOTEPOB, OGUCHOro
obopyaoBaHusi,  ynpaBfeHuss  UHXeHepHbiIM  obopydoBaHuMeM  34aHWNA, KOHTpOns
NPOU3BOACTBEHHbLIX MPOLECCOB M AaXe B TakMX obnactdax, Kak ynpasneHue pasnuyHbiMU
npnbopamn aBToMOOMNEN U ynpaBrneHne ObITOBOM TexHukon. OgHako, B 3aBUCUMMOCTU OT
obnactn NnpuMmeHeHnss TpeboBaHNSA K CETSIM COBEPLLEHHO PasfNYHbI.

OaHMM 13 BaXHbIX NapamMeTpoB obor ceTn SBNSETCS CKOPOCTb nepefayn nHgopmauuu,
BblpakaeMasd B OuTax B cekyHay [bps], Ecnn B TeyeHue ponen cekyHObl OOMKHbI ObITb
nepedaHbl MWNMOHBI  BUT  MHOPMaUMK, Kak Hanpumep, B Clyyae WCNOSib30BaHUS
KOMMbIOTEPHbLIX CeTel, TO HeobXxoauMO MCNOSb30BaHNE BbICOKOCKOPOCTHOW apXUTEKTYpHI,
noagep>KuBatoLLen nepegadvy AaHHbIX co ckopocTsamu nopsaka 10 MMNAMOHOB OUT B CekyHAay.
Takne 3apgaum 4Yauwe Bcero pewarwTcsa nyteMm ucnonb3oBaHuss cetm ETHERNET. Cetwu
ETHERNET moryT pacwmpsarbca paktnyeckm 6eCckoHeYHO, O4HAKO NpakTUYECKN pasmepbl CeTH
orpaHu4eHbl (PMHAHCOBLIMM NMapamMeTpamMu, TakMMM Kak CTOMMOCTb PEeneTUTOpOB, MOCTOB U
MapLIpyTU3aTOpOB, a Takke yBEeNMYMBAOLENCS C POCTOM CETU HECTabUNBbHOCTLIO ee paboThl 1
yBenmyeHneM BpeMeHn OTKNuka. CylecTBYIOT Takke W Apyrne CUCTeMbl, MO3BONSOLWMeE
obecneuntb Onu3kne napameTpbl MO CKOPOCTU nepefayn uHgopmauuun. OgHUM M3 Takux
NPUMepPOB ABMNATCS CUCTEMbI, MOCTPOEHHbIE HA OCHOBe MHTepdenca RS485. OgHako Takue
cucTemMbl 0b6nagatT OrpaHNYEeHHON MPOTSXKEHHOCTBID U MakCMMasibHbIM YMCIIOM Y3510B CETU
paBHbIM 32.

Mpn ckopocTax nepegayn MHopmMaummn nopsigka 1 munnuoHa 6ut (NpudbnuantensHo 35
CTpaH1L, MaLIMHOMUCHONO TEKCTA) B CEeKyHOY MCNOSb3yeTCsl HECKOMbKO pasfiMyHbIX NOAXOA0B.
OpgHako TONMbKO HEMHOrMe M3 HUX MOTyT paccMaTpuBaTbCs, Kak HacTosilmMe ceTu M3 3a
npucywen nMm HecnocobHOCTN agpecaumn onpeaeneHHbix y3noB cetn. Ecnu xe agpecauus u
npeaycMoTpeHa, TO OHa UNN CUIbHO OrpaHMyeHa, UNn He NoaXoauT Ans oBLWUX NPUMEHEHWUNA.
WnHa CAN, Hanpumep, OCHOBbLIBAa€TCA Ha CrOXHOM MpOTOKOse, npeaHa3Ha4YeHHOM
cneumanbHO 4Ns Lenen KOHTPOonsa U yrnpaBneHns asBToMobunbHbIM 060pyaoBaHNEM.

He nydwe obcToAaT gena n cpean MeasieHHbIX CeTelr CO CKOPOCTAMMU nepenaydv nopsigka
100 kmnodut (3 cTpaHMubl MaLIMHOMMUCHOrO Tekcta) B cekyHay. Cpean HMX cywectByeT
dakTuyeckn TONbko oAHa npuemnemasi cuctema, HasbiBaemas 12C. OgHako ee npuMMeHeHue
OfpaHN4eHO MNPOTSXKEHHOCTblo nopsaka 10m, 6e3 MCnonb3oBaHUS  pPeneTUTopoB U
HeobXO0OMMOCTLIO YCTaHOBKM B 06OpyaoBaHUKW, NpedHa3HadeHHOM [Ans paboTbl B CETH,
cneumanbHbIX JONONMHUTENBbHBLIX MHTEPMENCHBIX cXxeM. K TOMY ke MakcuMarbHoe YMCho y3noB
cetm coctaBngetr 128 npu uncnonb3oBaHUM CcTaHgapTHoro npotokona w1024 npwu
NCNonb30BaHMN paclumpeHHoro npoTtokona |2C. XoTta ata ceTb U Morna Obl yaoBneTBOpUTL
psay TpeboBaHWn OMUCHBIX NMPUMEHEHUA, HO €€ MUCMNONb30BaHWe (aKTUYECKM He BbIWIIO 3a
npegenbl nNepBoOHaYyanbHOrO MNPUMEHEeHUs ANng MeXOS04YHOM CBA3W pasnnYHoOro 6bITOBOroO
obopyaoBaHua (TeneBn3opoB, ayauokoMnnekcoB). K ToMy e HM ogHa M3 3TUX CeTen He
obnagaeTt CBOWCTBaMM CamMoOOpraHm3aumm 1 BO3MOXHOCTbIO MUTaHUS OKOHEYHbIX YCTPONCTB OT
FNINHWN CBA3MW.

Y10 Xe penatb?

OAHO M3 BaXHbIX CBOWCTB CETU COCTOUT B MMHUMArnbHbIX 3aTpaTax, HeobxoammbiX Ans
NPOKNagku JIMHUA CBA3W, MO KOTOPbIM MHAOPMaUUa N3 pasnuyHbIX TOYEK (HanpumMmep KoMHaT B
3gaHum) BygeT nocTynaTb Ha UeHTpanbHbi NynbT ynpaeBneHus. C UeHTpanbHOro nynbta
MOXET OCYLLECTBIATLCS KOHTPOSb 3@ COCTOSIHUEM PasfiIMYHbIX OATYMKOB M, HAOOOPOT, MOryT
nepenaBaTbCsl CUrHanbl YNpaBneHUs1 OTKPbIBAHWMEM ABEPEN, BKITHOYEHMEM U BbIKNKOYEHNEM



cBeTa, KOHOULNOHEPOB, NN NoaaBaTbCs CUrHanbl TPEBOMM eCnu, HarnpuMmep, pasbruTto OKHO Unu
ABepb OTKpbITa B HEQOMNYCTMMOE BpeMs. AHanormdHasi KoHUenums MoxeT MCNonb30oBaTbCs AN
KOHTpONSA 3a NPOM3BOACTBEHHLIM 0OOpyQOBaHMEM W OUCTAHUMOHHOIO YNpaBfeHUst UM U3
OHOW TOYKMW.

[Mpn ncnonb3oBaHWM 3NEKTPOHHBLIX 3TUKETOK, 3aKpensieHHbIX Ha pasfnnyHbIX OObeKTax,
MOXHO OCYLLECTBMSATb KOHTPOSIb 3a NepeMeLeHneM pasnmyHoro poga npoaykummi. Hanpumep,
€Cnn 9NeKTPOHHas JTMKeTKa 3akpensieHa Ha KOHTeWHepe, TO BO3MOXHO He TOJIbKO
OCYLLECTBUTb KOHTPOJSb 3a €ro nepemelleHneM, HO Ha Takon ITUKETKE MOXET ObiTb 3anMcaHa
TaKke WMHgopmaunsa o0 CoaepXMMOM KOHTeNHepa, NocTaBLUMKe M nonyyatene rpy3a u 1.4. C
NnpUMeHeHNeM YCTPOWUCTB AN aBTOMaTUYeCKOn maeHTudukaumm, Takmx kak Touch Memory,
CT@HOBUTCS BO3MOXHbIM OCYLLIECTBNATb LIEHTPanuM30BaHHbIA KOHTPOSlb 3a BpeMEeHeM U
npaBamMu QOCTyMna nepcoHarna B pasnuyHblie oguckl, nabopatopmm, NPON3BOACTBEHHbIE 30HbI U
cKnaabl NpoAYKUMN.

[na Bcex 9TUX Ha NepBbIi B3rNaa pasHblix obnactern NnpuMeHeHns XxapakTepHbl HEKOTOpble
obuue cBONCTBA, NpeabaABnseMble K napameTpam CeTu:

e OonblIOE N HenpeackasyemMoe YMCIo TOYEeK PacrnofioXeHus npubopoB u/unm cammx

npnbopos,

e 3HauMTENbHasA NPOTSHPKEHHOCTb JIMHWUIA CBA3MW,

e Hebonblor 06bem NepegaBaemMbIX AaHHbIX,

e HEKPUTMYHOCTb K CKOPOCTM nepenayn OaHHbIX.

[na Takmx npUMEHEHUI HenpueMnembl pasfindHblie TUMbl CETEN, NEPEYNCTIEHHBIX Bbille,
MOCKOSbKY OHU He YAOBMNETBOPSIOT OOHOMY UMM HECKONBKMM NapaMmeTpam:

He noagep>XuBatoT HEOOXOOUMYIO NPOTSHKEHHOCTb JIMHUIN CBA3W,

TPeOyT CrMLWKOM B0MbLUMX MHBECTULIMIA ON1S1 yCTaHOBKN 1 06CrnyXnBaHus,
He nNpeAHa3HayYeHbl AN NOCTOAHHOIO M3MEHEHUS KOHdUrypaumm cetu,

He obnagatoT 4OCTaTOYHbIM a4pPeCHbIM NPOCTPAHCTBOM.

3HaunMTenbHO ©onee BbLICOKMA YpPOBEHb 3alMLLEHHOCTU, 3(PEKTUBHOCTHN, TMOKOCTM B
yCTaHOBKE M OOCnyXmBaHMM, a TakKkKe MWHUMarnbHble (pUMHaHCOBblE 3aTpaTbl MOryT ObiTb
AOCTUTHYTbI, ecnn OyageT cywecTtBoBaTb CeTb, MOMHOCTBI  YAOBMETBOPSAKOLWAS BCEM
npvBeaeHHbIM NapaMmeTpam

MicroLAN - AELLEBASA U YHUBEPCAJIbHAA.

®unpma Dallas Semiconductor nonbiTanacb yaoBrneTBOpUTb TpeboBaHUAM K TaKnMm
CeTsaM, cO30aB HOBbI CETEBOW cTaHAapT, HasbiBaembli MicroLAN. MicroLAN mpebyem ans
OCYLLIECTBNEHNSA CBSA3M TONbKO 0OUH NPOBOOHUK U 3eMJIsIHOU npoeod, Taknm obpa3om MoXeT
NCnonb30BaTbCs HEdKpPaHMPOBaHHasA BUTas napa unu tenedoHHbii nposod. CeTb obnagaet
NPaKTU4YEeCKN HeorpaHUYeHHbIM afpecHbIM MPOCTPaHCTBOM UM JonyckaeT paboTy Ha
pacctosHuax ao 300m ©6e3 wucnonb3oBaHMS  OOMNOSHUTENbHLIX  MNOBTOPUTENEN  UNK
pereHepaTtopoB curHanoB. bnarogapsa vcnonb3oBaHWio komaHdbl [louck B ceTu, BO3MOXHaA
paboTa gaxe B YCMOBUSAX YacTo MeHsitowencs koHdurypauumn. OtaenbHble KOMMNOHEHTbI CETU
npedHasHayeHbl TakKke W ANd camocToaTenbHoro npumeHenusi. K Takum npubopam
npuyHagnexaT pasfuyHble YCTPOMCTBa UAEHTUMUKALUN, MUKPOCXEMbI NAMATU U TEPMOMETPbI.
Bce atM npubopbl roToBbl ANS UCNONb30BaHUS B 0OOWEN CceTn, TaK KakK KaXabld M3 HUX
COAEPXNUT YHUKANbHbLIN MOAEHTU(UKATOP YCTPONCTBA N BCTPOEHHbLI CETEBOWN KOHTPOMNEp.

CBOWUCTBA CETU MicroLAN.

KoHuenuus.

Cetb  MicroLAN  wucnonb3yetr apxutektypy C OOHUM e8edywuM LUWHblI W
MHoO204UcC/ieHHbIMU 8edomMbiMu. OOHaKO, MCNOMb3ysd crneuwanbHble MeToAdbl MCKIIoYEHUS
KOH(SIMKTOB Ha LUMHE, BO3MOXHa paboTa C HECKONbKMMU BeOYLLNMN.

ApxuTekTypa.

Cemb MicroLAN He ozpaHu4yeHa 3apaHee npedonpedesieHHOU cmpykmypol. B
HebonbLUMX KOH(pUrypaumax, oHa npeacraenser wu3 cebs WUHHYO cmpykmypy, ¢
nodksiro4eHuUeM ecex NpubopoB Ha OO0HYy obwyro mazucmpasbk. [pn Gonee cnoxHon



KOHUrypaumm cmpykmypa cemu Moxem audousmMeHUmMbcsi 8 dpesosudHyro. OTaenbHble
BETBM MOIyT OTXOAMTb OT 00LLe MarmcTpanu, B CBOK O4Yepedb OHM MOTyT BETBUTLCA Janee u
panee. Bce BeTBM MOryT noaknyaTbCA K CETU WUAM OTKNOYaTbCs OT Hee C MOMOLLbHO
agpecyeMbix Krntoden. BetBneHve noboro ypoBHS MOXET OUHAMUYECKM W3MEHSATLCS B
paboTatoLlen ceTu.

UHTepdeiic.

Cetb MicroLAN oOCHOBbIBAeTCA Ha WCMNOMb30BaHMM [ELWeBOro, Jferko OOCTYMNHOro
TenedoHHOro kabensa ¢ BUTbIMM napamu. [ns npoknagknm cetu He TpebyeTcsi HMKaKoro
crneuvanebHoro obopyaoBaHus. [Ons ynobcTBa BbiNyckaeTcsl crneuvanbHbli aCCOPTUMEHT
kabenen, coeguHuTenen, MHTEPMENCHLIX KapT, NpeaHasHa4YeHHbIX AN ObICTPON YCTAaHOBKU U
paboTkl B cocTaBe cet MicroLAN.

MicroLAN ucnonb3yem cmaHOapmHblie KMOIN/TTIl no2u4vyeckue ypoOBHU.
HanpsokeHne Huxe 0.8V cooteetctByeT normyeckomy HU3KOMY ypoBHIO, a HanpsikeHue
Boiwwe 2.2V saBnsietcas BbICOKUM nornyeckum ypoBHeM. CeTb ucnonb3yetr paboyee
HanpskeHne nutanus 2.8...6,0V. Mpnbopbl MicroLAN mMoryT ncnonb3oBaTb PEXUM MUTAHUA OT
FNINHWN CBA3MN.

CkopocCTb nepefayv AaHHbIX MO CeTM Oblna onTMMU3MpoBaHa Ans ycrnosBui paboTbl Ha
OONbLWNX pPacCTOAHUAX, MPOCTOTbl MHTepdenca U WCNONb30BaHUS AeLleBblX U LNMPOKO
pacnpocTpaHeHHbIX KOMNoHeHTOB. CkopocTb nepedayn gaHHbix 16300 bps gocratodHa onsa
TOro, 4tobbl 0becneunTb agpecaumio yana u HadaTb nepefady AaHHbIX 3a BpeMSA MeHee 7 ms.
CkopoCTb nepedayn OaHHbIX MO CEeTU MOXET ObiTb yMeHblleHa Ao nbor Heobxoanmorn
BENMYMHbI NyTeM BBEAEHNA 3aepXXKM Mexay nepefaden otaeribHbiXx GUTOB AaHHbIX.

MpoTtokon pabotbl  MicroLAN cneumanbHO  npegHasHadeH Ongd  ynpoueHus
3NEeKTpUYeckoro  uHTepdperica wn  Havbonee  LIMPOKON  MOAOEPXKKM  CYLLECTBYIOLLMM
KOMMYHUKaLMOHHbIM o6opyaoBaHnem. JIro60l npoMbiwieHHbIU MUKPOKOHMPOJI1ep, Takon
kak 8051, paboTalowmii Ha TakToBOM 4acTore Oonee 1.8MHz, a Takxkxe Jsro60U
nocnedoeamesnbHbili nopm RS232, ynpaBnsembli Mukpocxemon 8250, MoxeT nerko
noddepxxueamb npomokos1 obmeHa MicroLAN.

Appecauums.

C appecHbIM npocTpaHcTBoM 2% ceTb MicroLAN nepekpbiBaeT BCe CyLECTBYHOLIME
ceTeBble cTaHaapTbl. brnarogaps ecmpoeHHoMy cemeeoMy KOHMpoJisiepy, Bce npubopsbl
MicroLAN npurogHbel 4518 UCNOMb30BaHUS B CeTM C MOMEHTa cBoero Bbinycka. [lpu
NPOM3BOACTBE rapaHTUPYeTCs YHUKaJlbHOCMb cemeeo20 adpeca Osii Kax0020
ebinyckaemoz20 npubopa. B cetn MicroLAN He cyulecTByeT onacHOCTU KOH(pNMKTa ceTeBbiX
afipecoB 1 HeAOCTaTOYHOCTWN afpeCcHOro NPOCTPaHCTBa.

YCnoBHbIN NOUCK.

Crangapt MicroLAN obecneuymBaeT BbINOMHEHWE KOMaHAbl MOWUCKa, NpeaHa3HayYeHHoW
Ans obHapy>XeHns UCnonb3yembiX B CETU apecoB CO CKOPOCTbK 76 y3roB CeTU B CEKyHAy.
Ona uvcknoyeHns npubopoB He TreHepupylLwmx HeMeafleHHbIi OTBET BO Bpems npoLecca
noucka, WucCnonb3yeTcsad KoMaHga Yc/108HO20 noucka. 3JTa cheumanbHas KoMaHga
ncnonb3yeTcs Anga naeHtTudukauumn n agpecaumm npmbopos, CUTHANM3NPYOLWMX O BbIMOMHEHUN
onpeferieHHoro  ycrioBus, TakMx Kak Taumepbl/cyetynkn (DS1994), curHanusaTopsbl
TemnepaTtypbl (DS1820, DS1920) n gatuukmn coctosHusa (DS2405) .

1-NMPOBOOHON UHTEP®EWUC MicroLAN
OBLUHE CBOUCTBA.

Cetb MicroLAN ocHoBLIBaeTCsA Ha WCNONb30BaHUM WHTepdenca 1-npoBOOHON LUWHBI,
KOTOpbIi BrepBble OblN npumeHeH Ana obcnyxumBaHna Touch Memory™, MuKpocxembl
pacrnonoXeHHOW BHYTPW KOpMNyca U3 HepxaBelowen ctann. InekTpudeckuii nHtepdenc bbin
cBefieH K abConTHOMY MUHUMYMY, TO €CTb K OQHOW JIMHUU A@HHbIX U 3€MJITHOMY NPOBOAHMKY.
MapannenbHoe nodksir04YeHUe K NPOBOOHUKY HECKOJIbKUX MUKPOCXeM ¢ UHmepgelicom
MicroLAN u npucoeduHeHue 3mo20 nNpoeodHUKa K KoMnbiomepy u obpasyrom cemb
MicroLAN.



Bce npubopbl 1-NnpoBOAHOM WWHBI — CaMOTaKTUPYEMbIE KPEMHMWEBbIE YCTPOKMCTBA.
Jlornka 0bpaboTkn MHTEepBarioB BpeMEHU OCHOBBLIBAETCA Ha M3MEPEHUN U FeHepupOoBaHWUN
UMGPOBLIX MMMNYNbCOB pasfMyHon anutenbHocTW. [lepefayva [aHHbIX aACUHXPOHHas U
nonyaynnekcHas. [JaHHble MOryT MHTEepnpeTMpoBaTbCA Kak KOMaHabl (B COOTBETCTBUM C
3apaHee onpegeneHHbiM opMaToM) KOTOpbl€ CpaBHMBAKOTCA C WHQoOpMauunen, yxe
COXpaHeHHoW B npubope, ANA NPUHATUSA peLleHns, UM MoryT ObiTb MPOCTO COXpaHeHbl Angd
nocneayLlero ncnonb3oBanns. Bce ycmpotlicmea e cemu cHumaromcsi 6e00MbIMU, 8 MO
epeMsi KaK ynpaesisiiowuli cemblo KOMNbomMep cyumaemcsi eedywjum. IOTO MNO3BONSET
n3dexaTtb KOH(NNKTOB, CBSA3aHHbLIX C paboTon Ha obLien WunHe Heckomnbkux Beaylwmx. Kpome
TOro, NOCTPOEHUE BbIXOQHOMO YCTPOMCTBA BCEX MUKPOCXEM Ha OCHOBE NOJSIEBOr0 TpaH3ncTopa ¢
OTKPbITbIM CTOKOM, COBMECTHO C MCMOSMb3yEMbIM anropuTMOM paboTbl NpMbOpoB NO3BONAOT
paspeLlnTb BCE KOHMIUKTbI, CBSI3aHHble C OL4HOBPEMEHHOW PaboTOM Ha LWUMHE HECKOMbKUX
BEJOMbIX YCTPONCTB.

NMAPAMETPbI MO NOCTOAHHOMY TOKY

Mpnbopbl MicroLAN ncnonb3yoT KOHUrypauuo C OTKPbITbIM CTOKOM MpU 3HAYEHUMU
HanNpsKeHnst NuTaHus ot 2.8V (MUHUManbHOEe HanpsikeHue nutaHus) o 6V (makcmmanbHoe
HanpshkeHne nutanuns). Jliloboe HanpskeHue, npeBbiwatowee 2.2V, paccmaTpuBaeTcs Kak
nornyeckas 1 unn BbICOKUWN yposeHb, a HanpsikeHne Huxe 0.8V cumtaeTtca normyeckum 0
nnm HASKNM ypoBHeM. HanpsikeHne nutaHna QOMMKHO COCTaBnsATb MUHUMYM 2.8V ans Toro,
4yTOOblI 3apsanTb BHYTPEHHWM KOHOeHcaTop, obecneudvBarWmin nuTaHne npubopa npwu
HN3KOM ypoBHe HanpshkeHust LWuHbl. HoMuHan KoHgeHcaTtopa nuMTaHusa CcocTaBnsieT
npnbnuantenbHo 800pF. OTa eMKOCTb 3apshkaeTca Ha NPOTSHKEHMM KOPOTKOro MpOMeEXyTka
BpemeHun, koraa nogaetcs nutaHme MicroLAN. lNocne atoro Tpebyetcs Tonbko Hebornbluas
noAsapsaka koHgeHcaTopa Ans BOCCTAHOBIEHMS NOSTHOMO 3apsaaa.

BPEMEHHbIE NMAPAMETPbI

BpemeHHble cooTHoweHuss B cetn MicroLAN onpeneneHbl OTHOCUTESIbHO BPEMEHHbIX
nHTepsanos. ockonbky opma nagatowlero ppoHTa B cUCTEMax C OTKPbITbIM CTOKOM MeHee
noaBepXXeHa BIIMSIHUIO €MKOCTM Harpysku, TO ANfsi CMHXpPOHM3aumMm paboTbl Bcex npubopos
MicroLAN uncnonb3yetca uMMeHHO nagawowmin ¢poHT. [Ona obecneveHnss MakcMMarnbHOM
HaOEeXHOCTU YTEeHUS OaHHbIX U KOMaHf, YTeHWe OCYLIEeCTBRsieTCs B cepeduHe BPEMEHHOro
WHTepBana nepegadn aHHbiX. 1o onpegeneHnio akTMBHast YaCcTb BPEMEHHOro MHTepeana 1-
npoBoaHoW WwuHbl (fsLot) coctaBnaet 60us. Mocne OKOHYaHWS aKTUBHOW YacTM BPEMEHHOrO
WHTepBana TpebyeTcsa ocBOOOXAEHMNE NIMHMN, YTOObI HANPSXKEHME Ha HEN, NO KparHen mepe Ha
1us npeBbICMNO MOPOroBbii ypoBeHb 2.8V, 4TO HeobxoauMo Ans 3apsakM  BHYTPEHHUX
KOHOEHCaATOPOB NUTaHUSA NpMOOPOB Ha LUMHE.

Mpn HOMMHaNbHLIX ycnosusx, npudopbl MicroLAN onpenensioT coCTosiHME NMHUK Yepes
30us nocne nagatowero @poHTa. BHyTpeHHMIA BpemeHHOW MaclwTtab npubopoB MOXET
OTKIOHATBCS OT HOMUHANbHOW BeNUYMHLI. [JonyCTUMbIA Ananas3oH OTKIIOHEHUSA COCTaBnseT oT
15us oo 60us. 3TO O3HavaeT, 4YTO PakTU4eCckn BblIBOPKa MOXET OCYLLEeCTBASATbLCA Be4OMbIM
YCTPONCTBOM rae-Hnbyab mexay 5us n 60us nocne cMHXpoHusmpyowero gppoHTta. B TeyeHne
3TOr0 BPEMEHHOr0 MHTEpBarna HanpskeHue Ha WWHe AdaHHbIX [AOSMKHO OCTaBaTbCs HWXKe
ViL(max) nnu Bbiwe ViH(min).

BpeMeHHble MHTepBanbI 3anucu.

B 1-npoeodHOl cucmeme 3HadeHus1 Jioeuyecko2co 0 u Jsoz2uvyeckou 1
npedcmaesieHbl UMNysibcamMu passuyHol dnumesibHocmu. J3T0 0b6bsCHAET dopmMmy
BpeMeHHbIX gnarpamm 3anmcu 1 n 3anmcu 0 (Puc. 1 u 2), HeobxoanMbIX 49 3anNUCKU KOMaHA
UK aaHHbIX B npubopsbl. MpogomkutensHocTe HUBKOIO ypoeHa umnynbca 3anuc 1 (towy)
AospkHa: 6bITh Kopoye 15us; anga 3anucu 0 npogomkntensHocte HASKOIO ypoBHS nMmnynbca
(t.owoe) MOMKHA GbITb, NO KpaiHelt mepe 60us, YTOObLI rapaHTUpOBaTb NPaBUMNBLHOCTL 3anncK B
CaMOM MNJI0XOM cry4ae.

[MpoaomMKUTENBLHOCTL aKTUBHOW 4YacTU BPEMEHHOrO WHTepBana MoxeT 6biTb npoasieHa
cBbiwe 60us. MakcnmanbHasa OnMTenbHOCTb orpaHudeHa tem, 4to umnynsc HA3KOIO ypoBHSA



NPOAOIPKUTENBHOCTBIO, MO KpaHenh Mepe BOCEMb aKTUBHbLIX BPEMEHHbIX UHTepBanoB (480us)
onpeneneH kak Umnynbc c6bpoca. [onyckas TO Xe camMoe MaKCUManbHOe OTHOLUEHMWE
AonycTuMoro pasbpoca BpeMeHHbIX nHTepBanos, uMnynsc HNU3KOIO ypoBHS 4NMTENBbHOCTLIO
120us MOXEeT oKasaTbCs [OCTaTOuHbIM Ans cbpoca. JTO orpaHuYMBaeT MaKCMMarbHYHO
NPOOOIMKNTENBHOCTL aKTUBHOW YacTu BpeMeHHOro uHrtepeana 3anucuy 0 senuumHon 120us,
4YTOObI NPeaoTBPaTUTb HEBEPHOE NCTONKOBaHME UMMNybca B kayecTBe MMnynbca cbpoca.

tREC
- tsLoT -
VeuLLup 9
VPULLUP MIN \\ ’ \
HMIN \ Button \
Vil MAX SAMPLING WINDOW \
ov
15 us
- 60 us -
- tLowo -
RESISTOR Regular Speed Overdrive Speed
MASTER 60 pus <t owo < tsLor < 120 ps 6 us <t owo <tsLor<16us
iButton Tus<trec < oo 1 us <tpec < o0
Puc. 1. BpemeHHas Ouaspamma 3arnucu s10eudeckol e OUHUUbI.
- tsLoT ::I:: tREC ——=
VpuLLUP o
VPULLUP MIN \\ ks h
ViH MIN Bution \
Vi MAX SAMPLING WINDOW \
ov
- LOWT o
e—— 15 us —m=
- 60pus ——
—— RESISTOR Regular Speed Overdrive Speed
. 60 us < tg o7 < 120 us Bus<tgor<ibus
MASTER 1us <tiows <15us Tus<tiowr<2us
iButton 1us <tReg < o0 1Uus <tpeg < oo

Puc. 2. BpemeHHas Ouaspamma 3arnucu s102u4eCcKo20 HyJis.

B KOHUE aKkTMBHOM 4YacTM Kaxgoro BpeMeHHOro uHTepBana ana npubopos MicroLAN
TpebyeTcsa BpeMs BOCCTAHOBNEHUS tyo. ANUTENBHOCTLIO MUHUMYM 1S, YTOGbI NMPUFOTOBUTLCS K
cnegyowemMmy 6uty. 3To BpemMs BOCCTAHOBMEHUSI MOXET ObiTb pacLEeHEeHO Kak HeakTMBHas
YacTb BPEMEHHOrO MHTEpBana u AOSMKHO ObiTb NpMbaBNeHO K NPOAOSPKUTENBHOCTU aKTUBHOM
YyacTu, 4Tobbl NoNyyYnTb Bpems, Tpebyemoe And nepefadn ogHoro 6uta. LlUnpokuii guanasoH
BPEMEHHbIX WHTEPBASIOB M HE KPUTUYHOCTb K BPEMEHW BOCCTaHOBIIEHUS MNO3BONSAET Oaxe
MeaSNleHHbIM MUKpOoMpoueccopaM ferko BbINOMHUTbL BPEMEHHbIE NapaMeTpbl AN CBsA3u no 1-
NPOBOOHOMY MHTepdeNCy.

BpeMeHHble nHTepBarbl YTEHUS.

Komangbl wn pgaHHble nepepatotca B npubopbl  MicroLAN, nytem komMbuHaumm
nocnegoBaTenbHOCTN UMKoB 3anmcu 0 1 3anmcn 1. [Ang yTteHna OaHHbIX, BeOyLMA LUWHBI
OOIKEH reHepupoBaTb MOCMEAOBATENBHOCTbL LMKIOB YTEHUA, 4TOObI onpedenuTb Havano
nepegaym kaxgoro 6mta. C TOUKM 3peHMs BeAyLEro WWHbI LMK YTEHUS BbIMMSAWT Tak Xe, Kak



n umkn 3anucum 1. icnonb3ys B kayecTtBe ctapToBoro ycnosua nepexoq ot BbICOKOI'O yposHs
kK HABKOMY, Begombii npubop nocbinaer oguH 6ut agpecyemon mHdopmauyuun. Ecnm out
AaHHbIX paBeH 1, npubop He NpeanpUHUMAaET HUKaKUX AEWCTBUI Ha LUMHE, OCTaBNAS MMMYNbC
HenaMeHHbiM. Ecnm ©uT paHHbix paBeH 0, Begombii npubop MicroLAN coxpaHsieT

(yoepxueaeT) HU3KMWM ypoBeHb Ha LUMHE OaHHbIX B TeuYeHWe WHTepBana BpeMmeHu tnq,
coctasnswowero 15us (cMm. Puc. 3). B aToM BpeMeHHOM NHTepBane AaHHble BEPHbI ANA YTEeHUs
Beaywmum. MNpogomkutensHocTb t s HU3KOMO ypoBHA mMmnynbca, MOCNaHHOro BeayLum
AOJPKHa COCTaBnATb MUHUMYM 1us M ObiTb Kak MOXHO Kopo4e, YTOObl MakCMMyM BpeMEHMU

octancda and u3MepeHuma seayunMm YpoBHA OTBETHOIO CUrHarna. YUTtobbl KOMMNeHCcnpoBaTb
€MKOCTb kabens 1-I'IpOBO,El,HOI7I LLNHBI, Beﬂ,yLLl,I/IVI OOJDKEH OEeTEKTUNPOBATb COCTOAHUE LUNHbI KaK

MOXHO brvxe k 15us nocne poHTa cuHxpoHusauuu. Mocne ti,, cnegyeT OONOMHUTENbHBIN
BPEMeHHOM nHTepBan tsq case, NOCNE KoTOporo npuéop MicroLAN ocBoboxaaeT 1-npoBoAHYIO
LUMHY, YTOObI HaMpPsHKeHWEe MOINO BEPHYTLCA K YPOBHIO Ve up- MPOAOIKUTENBHOCTD trp case
MOXeT nameHsiTbcs ot 0 oo 45us, HoMMHanNbLHasa BeNUYMHa coctasnseT 15us.

- IsLoT wa— [REC —~
VpuLLup g
VPULLUP MIN \\ 22
IH MIN MASTER SAMPLING \
VIL MAX WINDOW \
OV——
tLowR —= ~+— IRELEASE
rl——————— tqpy ——————— =
Regular Speed Overdrive Speed
RESISTOR 60 us < tg o7 < 120 pus 6us<tgor<16us
MASTER Tus<towr<15us Tus<towmn<2us
Button 0 = tRELEASE <45 US O < tRELEASE <4 1S
- 1us<tpec < oo 1us <tpec < oo
tRov = 15 us tRov =2 us

Puc. 3. BpemeHHas Ouacpamma YmeHus.

CO6poc n obHapyxeHMe NpPUCYTCTBUS Ha NNHUN.

Kak ynoMsiHyTO Bblle, NpoTOKON obmeHa no 1-npoBOOHONW LUMHE nogAepXuBaeT Takke
Umnynbc cbpoca. OTOT uMNynbC onpedeneH Kak oauMHOYHbIn uMnynsc HU3KOIO yposHSA
MWUHUMarnbHON NPOAOSPKUTENBHOCTLIO B BOCEMb BPEMEHHbIX MHTepBanoB (nnn 480us) nocne

koToporo cneayet BbICOKUI yposeHb nmnynbca cobpoca trgry AnMTEensHOCTLIO Takke 480us
(cm Puc.4). 31o coctosiHne BbICOKOIO ypoBHS Heobxoaumo ans Toro, 4tobbl Npnbopbl Ha
wnHe MicroLAN Mornu reHepupoBaTb MMnynbc npucymcmeusi. B TeuyeHue tio,, HuKakas
apyras cBsisb Ha 1-MpoBOOHONM LWMHE He AonyckaeTcs. Umnynbc cbpoca npenHa3HauyeH,
4yTOObLI 00ecneunTb CTapTOBOE YCMOBME, KOTOPOE OTMEHsIeT nobor obMeH Ha LWWHE WU
BO3BpaljaeT BCe Mpubopbl Ha LUMHE B UCXOAHOE COCTosiHMe. B cucteme ¢ HecTabunbHbIMM
9NEKTPUYECKUMM KOHTaKTamm HeobXxoaMMo MMeTb cpefcTBa nepesarnycka nocne HapyLlleHus
KOHTakTa. B kayecTBe Takoro cpenctsa u cnyxut Mmnynbc cbpoca. Ecnu Begywmii LWWHbI
noceinaet Mmnynsc cépoca, To npudop MicroLAN oxuaaeT B TedeHne BpeMeHu tys 1 3aTem

reHepupyeT MmMnynbc npucymcmeusi NpofoskuTenbHocThio oy, OTo nossonser seayuiemy
nerko onpeaenuTb, HaXOAUTCS N Ha LWMHEe XOTb oAuH nNpubop. Kpome Toro, ecrnm HecKonbKo
NpuBOPOB BKINIOYEHBLI MapannenbHo, BedyliMii MOXET M3MepuTb oba MHTepBana BpeMeHu u
TakMM 0bpasom nony4nTb MHopmaLmio 0 pa3bpoce BpeMeHHbIX NapamMeTpoB BCeX NpubopoB
Ha LUMHeE.



——————————— tF{STH ——

VeuLLup [c
VPULLUP MIN \\ R
ViH MIN
VIL max \
oV [ LY
- tRgT. —————— = -t— tpp
— tp
™ tppH [
Regular Speed Overdrive Speed
—— RESISTOR gurar=p P
480 us < tgsTL < =0 * 48 us = tggT < 80 us
MASTER 480 us < trsTH < oo (includes recovery time) 48 us < trgTH < oo
iButton 15 us < tppH < 60 us 2us <tppHy <6 uS
60 us <tpp. < 240 us 8us =tppL < 24 us

Puc. 4. Umnyrnbc cbpoca u obHapyXeHUs rMpucymcmeus.

Umnynbc npucymcmeusi MOXeT CNyXUTb Takke B KayecTBe MCTOYHMKA annapaTHoro
npepbiBannsa. Ecnu npubop oTcoeguHseTcs OT LWMHbI, TO OH YCTaHaBNMBAET Ha BbIXo4e
HU3KNW ypoBeHb C NOMOLLLIO BHYTPEHHEro MCTOYHMKa Toka 5pA. Ha Puc. 5 npencTasneHa
CTPYKTypa BXxoAa/BbixoAa LaHHbIX npubopa, npefgHasHadeHHOro Ans paboTbl B cocTaBe ceTu
MicroLAN. [lpn oTknoveHnn npubopa OT WWHbI BHYTPEHHUN WUCTOYHMK TOKA WMUTUPYET
umnynbCc cbpoca HeorpaHM4YeHHOW npopormknTenbHocTn. Kak Tonmbko npubop CcHoBa
NOAKMNoYaeTCs K WMHE N OOHapYXMBAET BbICOKUA YPOBEHb Ha LUMHE AaHHbIX, OH reHepupyet
Umnynbc npucymcmeusi. OTa OCOBEHHOCTb MOXET MWCMNoNb30oBaTbCA ANs reHepauum
npepbiBaHNA MPU NOLKITOYEHNN HA LLUNMHY KaXX4oro HOBOro YyCTPOWCTBA.

11O
Fx
SuA Tx
Typ —
T 50 0HM
- MOSFET

Puc. 5. CmpykmypHas cxema uHmepgpetica e8o0a-ebigoda.

Ha Puc. 6 npounniocTpupoBaHo MCNosfib3oBaHMe NpoTokona 1-npoBogHOro obmeHa Ha
wuHe MicroLAN Ha npumepe BbINONHEHUA KoMaHnabl “YmeHue [13Y”. OOGMeH Ha LwuMHe
HaumMHaeTcs NnMbo € reHepaunn BeayLUM LWMHBLI UMMyNbca cbpoca (Ha pPUCYHKE He nokasaH),
nnbo ¢ nogknioyeHus npuoopa Ha wuHy MicroLAN. Kak O6bino nokasaHo Bbiwe, oba 3Tux
cnyydas npuBoaAT K reHepauum npubopom  Mmnynbca npucymcmeusi. Umnynbc
npucymcmeusi ykasblBaeT Befyulemy, 4to Ha wwuHe MicroLAN npucyTtctByeT npubop,
NOEHTUUKALMOHHBLI HOMEP KOTOPOro MoXeT ObiTb npountaH Begywum. [locne aTtoro
BeOyLlWmM WKuHbI nepefaet komaHay Ymenue [13Y (kog komanabl 33H). OnuHa komaHabl
coctaBnsieT 8 6GUT M nepegada HayMHaeTca € mMmnagwero 6uta. [lepenaBaemble 6uThl,
npeAcTaBneHbl  UMMynbCamu  pasnUYyHoOM MNPOAOIKUTENBHOCTN, KOTOopasd onpegensercs
Beaywmm wuHbl. MNocne nepegayn koga KoMaHAbl BEOYLUIA BbIMOSTHAET YTEHME COAEPXKUMOrO
obnactu MN3Y npubopa. [na ocyulecTBneHnss 3TOro Heob6xoanmMo NPoOn3BECTU YTeHne 64 6ut
AaHHbIX. JTO BbLINOMHAETCA MyTeM nepedayy BedyLMM LWKHbI NocregoBaTenbHOCTU U3 64
UMMYfbCOB HM3KOMO JIOMMYECKOro ypoBHS HebonbLion gnutensHoctu. Ecnn nepegasaembin omT
AaHHbIX, NpeacTasnseT cobon NorMyeckyto eanHnly, To BegoMbli Npubop ocTaBnsieT MMNynNbC
HensmeHHbIM. Ecnn xe nepepaetcss Norm4yeckMi Homb, TO BeAOMbIN nNpubop nopaepxunBaet



HN3KWNWN ypoBeHb Ha LIKHE AaHHbIX B TEYEHNe onpeaeneHHOro NpoMeXxyTka BpeMeHm

1 LT

&
Presence \7_—/ ROM Data

Command .
pulse 8 bits G4 bits

Touch

— — #ﬁl ﬂ -
1| of of 1 [ of 1] 1] o] o]
Timing defined by host Initiation of time slot (High — Low)

defined by host, remaining timing
determined by iButton and resistor,

LIME TYPE LEGEND

Bus Master ——  Resistor pull-up

iButton

Puc.6. BpemeHHas Quaspamma komaHObl "YmeHue 13Y”.
B 3aknioveHne npuBedem KpaTtkyrd Tabnvuy OCHOBHbLIX 3MEKTPUYECKMX MNapamMeTpoB
npnbopos MicroLAN.
Tabnuya 1. OcHosHble artekmpu4eckue napamempsi npubopa MicroL AN.

MapameTp [lonyctnmoe 3HayeHue
VpuLLue(mMin) 2.8V
V ,4(min) 2.2V
V,.(max) 0.8V

Vo (max) 0.4v npu 4mA (Mpum. 1)
toior(min) 60s
tsLor(max) 120us
tzov(min) 15us

lNpumeyvarue 1. Tunoeol epaghuk 3agucuMmocmu 8bixoOH020 HanpsixeHuss HU3KOIO noeudeckozo yposHs
0m moka Haegpy3ku 0ns psda Mukpocxem namsmu ripueedeH Ha Puc. 7.

Cnegyer Takke OTMETUTb HeobOXOOMMOCTb WCMONb30BaHUA BCNOMOraTefibHOro
WUCTOYHMKA nuTaHumsa ans paboTbl HeKoTopbIX npubopoB. [ns ocyuwecTBneHus npouecca
nporpammupoBaHmst  Mukpocxembl  JMNM3Y  TpebywoT nepegayunm Ha LWKHE uMMMynbca
OSMTEeNbHOCTLI0 He MeHee 500us, Hanpsbkenvem 11,5V u nukosbiM Tokom o 10mA. [Ons
npegoTBpalleHna BbIxoda W3 CTpos Apyrmx Mukpocxem Ha wnHe MicroLAN, Bo Bpewms



nepegadn wumnynbca MPOrpaMMUPOBAHNA Ha LUMHE [OSDKHblI MPUCYTCTBOBaTb  TOJSIbKO
MUKpocxeMbl cemenctea DS198x.

LincppoBbie TepmoMeTpbl Takke TPEDYOT NOAKMOYEHNA aKTUBHOW HArpy3kn HanpshkKeHnem
5V BO BpeMs ocyLleCcTBNeHMs npolecca npeobpasoBaHnsa TemnepaTypbl U 3anncn BHYTPEHHUX
sil4eek aHeproHesaBucnmor namsatu. OgHako 3To He HapylaeT paboTocnoCOBHOCTU LWKHbLI, Tak
Kak B 3TOT MOMEHT 3anpeLleHa akTMBHOCTb Kakmx-nmbo apyrnx npnbopos Ha LUMHE.
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Puc. 7. Tunosas 3agucumocms 8bIX00HO20 HaripsixeHusi HUSKOIO ypoeHsi om moka Hagpy3Kku
07151 MUKPOCXeM rnamsimu.

JNNIOrnKA PABOTbI CETU MicroLAN

Bce npubopbl, npegHasHadeHHble Ans  paboTel Ha wuHe MicroLAN, cogepxar
BCTPOEHHbLI CETEBOW KOHTPOSNEpP, NO3BOMSAKOLWMIA MHOrOYUCHEHHbIM nNpubopam paboTaTb B
cocTaBe obLen ceTn. ITo NO3BONSAET NOCTPOUTL pacnpeneneHHyo cuctemy cbopa n xpaHeHns
NMHOpMaLUK, NCMOMb3YHOLLYIO TOMBKO OOHY OOLLYIO NMNHWIO OaHHbBIX K BeAyLeMy LUNHBbI.

Jlobas cetb Bcerga TpebyeT Hanuuusa MOEHTUUKALWMOHHBIX HOMEPOB BCEX Y3rOB B
npegenax cetn. Bce mukpocxembl MicroLAN copgepxat obnactb 13Y, B KoTOpoK 3anucaH
YHUKanbHbIA 518 KaXXO0N MUKPOCXEMbI PErMCTPALMOHHBLIA HOMEpP, KOTOPbIN YA0OHO MCNONb30-
BaTb KayecTBe umaeHTudukaTopa yana. [lonb3oBaTento He HY>XHO BOSIHOBATbCS OTHOCUTENBHO
BO3MOXHOCTU KOHPNIMKTA MOEHTUUKATOPOB Y3M0B, TaK Kak NpouM3BOAMTENEM rapaHTupyeTcs
HEBO3MOXHOCTb BbIMyCcKa ABYX MWKPOCXEM C OOWUHAKOBbIM CepuiiHbiM HOMepoM. Kpome Toro,
MOCTPOEHMNE BbLIXOAHOrO YCTPOMCTBA MWMKPOCXEM Ha OCHOBE TpaH3MCTOpa C OOLMM CTOKOM
nossonsieT nsbexarb NOTEHUManbHbIX NPOGMIEM, eCnn NPOUCXOAUT KaKOW-NIMOBO KOHMMKT Ha
WwnHe. dakTnyeckn, 1-npoBOAHON MHTEpdENC OEeNCTBUTENBHO ABMSeTCs 1-NpoBOLHON CETHIO
MicroLAN co Bcem HeobxoammbiM Anst paboThbl B CETU C O4HMM BEAYLUM U MHOTOYUCNEHHbIMMU
BEJOMbIMU.

PaccmoTtpum Tenepb normky pabotbl npubopoB Ha wuHe MicroLAN. lMpoTtokon paboThbl
npnbopos MicroLAN npeactasnser coboil MHOrOypOBHEBYKO CTPYKTYPY, KaXObli U3 YPOBHEN
KOTOPOW npeaHasHadyeH aNns BbIMOSMIHEHUA onpefeneHHblX dyHKuun. PaccmoTpum nepsble
YyeTblpe YPOBHS 3TOW CTPYKTYypbl, onpegdensiowme paboty npmbopoB Ha wwuHe MicroLAN.
OcTaBlmecs ypoBHW, OMpeaensioT CTPYKTYpy ¢pannoBon CUCTEMbI MUKPOCXEM MNaMATU U



KOHKpETHOEe MpPUMEHEHME MUKPOCXEM B MONb30BaTENbCKOW cuUcTeMe, W He OyayT
paccmaTtpuBaTbCs B JAHHOW cTaTbe.

®U3nM4YeCKUN YPOBEHD.

OTOT ypOBeHb onpefensieT afekTpuyeckne XapakTepuUCTUKKU, JIOrMYeckne YpOBHMU
HanNpskeHWn n obline BpeEMEHHble napameTpbl NpoTokona obmeHa Ha wwuHe MicroLAN.
MogpobHocTn paboTtbl Npnbopos Ha Pr3nYecKoM YpoBHE NpuBeaeHbl B pasaenax «lMapametpsbl
NO MOCTOSIHHOMY TOKYy» U «BpemeHHble napameTtpbl». Kak dusnyecknin ypoBeHb BIMSIET Ha
WHTepdperic KomMnbloTEPA WM MUKPOKOHTpoOnnepa MnokasaHo pasgene «Pabota ¢
nocnegoBaTenbHbIM MHTEPKENCOMY.

YpoBeHb CBA3MWN.

OTOT YpOBeHb onpeaenser OCHOBHble YyHKUMM cBA3n Ha wuHe MicreLAN. OH
obecneunBaet cyHkyumm Copoca. OBGHapyXeHus NpUCYTCTBUS M Nepedaydn OuTa AaHHbIX.
MogpobHocTn annapaTtHbix cpeactB npubopoB MicroLAN npencraeneHsl B pasgene
"BpemeHHble napameTtpbl”. [locne nepepaun Umrynbca npucymcmeusi CBA3b Ha LWIWHE
MicroLAN nepexoant Ha CeTeBOW YPOBEHb.

CeTeBOM YypOBEHbD.

OTOT ypoBeHb obecneunBaeT ngeHtudukauymo npmbopos MicroLAN 1 cBA3aHHbLIX C HUMWN
BO3MOXHocTer cetu. Kaxabii npubop, npegHasHayeHHblin gnsa paboTbl B coCTaBe CETU
MicroLAN, cogepXuT CTpaHuly OaHHbIX, Heobxogumyk Ans uaeHTudwukaumm npubopa, u
Ha3biBaeMyto obnactbto NM3Y. B aTy obnactb npy NpoM3BoACTBE MUKPOCXEMbI 3aMnnCbIBAEeTCs C
MOMOLLbI NAa3epHOro Jfyya YHWUKarnbHbIA AN KaXOOW MUKPOCXEMbl CEPUNHBIA  HOMEP.
3aHeceHVe 3TOro Koga O4YeHb CTPOro KOHTponupyeTcs B npouecce NpousBOACTBa, U oupma
Dallas Semiconductor rapaHTMpyeT YHUKanNbHOCTb CEPUMHOIO HOMepa [Ansa  Kaxaon
MUKpPOCXeMbl. [10STOMYy WMMEHHO 3HadYeHne CepuMHOro HoMepa WUCnonb3yeTcs  Ans
noeHTudmkaumm npubopa B cCOCTaBe CeTU W ANS ynpasfeHuss SOCTYNOM K OTAEfNbHbIM
npnbopam. Kpome cepuinHoro Homepa B obnactb N3Y 3aHOCUTCSA rpynnoBomn Kog, oTpakatowmi
PYHKUMOHANbHOE Ha3HayYeHne MUKPOCXEMbl U KOHTPONbHAasi CyMma BCeEX [aHHbIX B obractu
Mnay.

Tabnuya 2. KomaHObI cemego20 ypOB8HSs

KomaHpa Koo KpaTtkoe Ha3HayeHMe KoMmaHAabl

Utenune MNM3Y | 33H |(WapeHTudukauyusa npnbopa

O6Hapy>|<eH|/|e I'Ipl/l60p0B, BKIMIOYEHHbLIX Ha LLUMHE napannesibHoO

OFH |Ons npnbopa DS1990A aToT koA ncnonsdyetcs smecto 33H

Mponyck NM3Y | CCH |lMponyck agpecauun, ecnv Ha WWHe NOAKMNoYEH TONbLKO oanH Nnpubop

OpHoBpeMeHHasi CBsi3b CO BCEMM MpubopaMy Ha LUMHEe, Hanpumep
Aansa opmMaTUPOBaHNS NaMATU UM KONUPOBAHUS OaHHbIX U3 OQHOrO
npnbopa BO Bce ocTanbHble. OObIMHO TpebyeT NOAKMYEHNA Ha
LUMHY TOSbKO O4HOTUMHBLIX NPMBOpPOB.

CoBnageHue | 55H |Agpecaumsa  Tonbko  OogHOro  npubopa, cpean  HeCKOSbKUX
N3y MOAKITOYEHHbIX Ha LUNHY.

Monck MN3Y | FOH |[MonyyeHnsa cepuiiHbiX HOMEPOB (CRAyXawmx agpecamum nNpubopoB B
ceTun) Bcex npubopos Ha wuHe MicroLAN.

[MonyyeHnss cepuiiHOro Homepa ogHoro npubopa Ha LWKMHE W
O[IHOBpeMeHHas ero agpecauus.

M3-3a mncnonb3oBaHua obnactn MN3Y ana mnaeHtudmkaumm v agpecaunm oTaerbHbIX
npnbopoB C ceTn, BCe KOMaHAbl, KOTOpPblE OTHOCATCHA K CETEBOMY YPOBHIO, Takke Ha3BaHbI
komaHgamu M3Y. 3a uckniodenHnem DS1990A, Bce npubopbl MicroLAN nogaepxmBatoT Bce
komaHabl CeteBoro ypoBHsi. DS1990A nogaepxuBaeT Tonbko koManabl YteHne M3Y u MNounck




M3Y. KomaHab! Mponyck MN3Y n Cosnagexue MN3Y B aToM Npnbope He nogaepxuBaroTcs, Tak
Kak B HEM He uMeeTcs Oonblue HuKakon namsTtu, Tpebytowen goctyna. [pyu nogade 3aTux
komaHng Ha DS1990A, He ByaeT npeanpuUHATO HUKaKUX AanbHENLWNX 4eNCTBUA Ha 1-NPpOBOLHOM
wuHe. KpaTkuin 0630p KOMaHg, CETEBOrO YPOBHS NPUBEOEH B criegytoLlen Tabnuue:

Ons ocywectenenns Ymenus 13Y npegnodtutensHee ucnonb3oBatb komaHay lMouck
N3y, a He YmeHue l3Y. KomaHaa lMouck 3Y xopolwo corfnacyetcs ¢ paboTon Ha LWnHe
MHOroYMcneHHbIx npubopos. lMocne uteHunsa M3Y, npexage 4em NPOAOIKUTL CBA3b, AOSMKHA
OblTb BbINOMIHEHA MNpOBepKa KOHTPOSibHOW cymmbl. Mcnonb3oBaHne komanabl lMouck [13Y
noapobHo onucaHo B pasgene «[llocnenoBaTenbHOCTb BbIMNOMHEHUST KOMaHA4 Ha  LUUHE
MicroLAN». Nocne nocbinku no6or komanasl MN3Y n nepegaym n npuema TpedyembiX OaHHbIX
npoucxoauTt nepexoq Ha TpaHCNopTHbIA ypoBeHb. Ecnn aTO He XenartenbHo, TO UMnyrnbc
C6poca Bo3BpallaeT cucteMy Ha CeTeBOW ypPOBEHb.

TpaHCNOPTHbLIN YPOBEHb.

OTOT ypoBeHb OTBETCTBEHEH 3a nepefady OaHHbIX Mexay Bcemm obnactaMym namsiti
yctponcte MicroLAN (kpome obnactu NM3Y) 1 Begywmm WKHLI, N 32 NEPEMELLEHNS OAaHHbIX U3
obnactn OGNOKHOTHOMW NaMATU Ha OKOHYaTeNlbHOEe MecTo B namsatu. PaboTa HeKoTopbIX
YCTPONCTB Ha TPAHCMOPTHOM YpPOBHE OTAMYAETCS OT OCTalbHbIX. TakuMu YCTpOMCTBaMM
asnaTca ungposble TepmomeTpbl DS1820 n DS1920 n agpecyemble knoun DS2405 wm
DS2407. nockonbKy OHW He ABNATCS TUMUYHBIMK YCTpOKUCTBaMK namatn. Bce mukpocxembl
9HEpProHe3aBMCMMON MNaMATM  NOAAEPXKMBAKOT  BbINONMHEHME KomaHng YmeHue namsimu
(YmeHue nodknrwya 6 cnyyae DS1991), 3anucb 6nokHOomHoU namsimu, YmeHue
6s10kHOMHoU namsimu v KonupoeaHue 650kHomHoU namsimu. W3-3a cneunduyeckon
obnactn npumeHeHns DS1991 Ttakke nogaepxuBaeT KoMmaHabl 3anuckb nodkn4Ya n 3anuch
naposiss. DS1991 ucnonb3yeT gpyrMe KoMaHgHble CroBa, Cnocodbl agpecaumMm 1M pasmepbl
CTpaHWL, NamATM MO CPaBHEHWO C APYrMMM MUKpocxemMamu. [lo 3Ton npuynHe oHa He
MOMMHOCTbIO COBMECTMMa Ha TPaHCMOPTHOM YpoBHe. bnarogaps oTnuuarowlenca TeXHONormm
MUKPOCXEMbl NaMATU C OQHOKPaTHbIM NPOrpaMMUpoBaHMEM Takke TpPebyloT Opyron CTPYKTypbl
CUCTEMbl KOMaHA Ha TpaHcnopTHoMm ypoBHe. OagHako obecnedvBaeTcsi COBMECTUMOCTb ANg
KomaHabl YmeHue namssmu. Cnenyowmin KpaTknin 0630p BKOYaeT KOMaHAbl TPAHCMOPTHOIO
YPOBHS

MocnepoBaTenbLHOCTL BbINONTHEHUSA KOMaHA Ha wiHe MicroLAN

JTtobor umkn obmeHa gaHHbiMM Ha wunHe MicroLAN HaunHaeTcda ¢ nepedayn BedyLUMM
WWHbl Umnynbca C6poca. OTOT UMNYNbC BbI3bIBAET TaKKe HeMeOsfieHHOe NpeKpalleHue
noboro obmeHa, Maywero Ha WWHE, N BbIBO4A BCEX MUKPOCXEM Ha LUMHE M3 COCTOSIHUSA
oxuaaHus. Kak 6b1n10 nokasaHo Bblle OTKMAYEHUe npubopa OT LWMHbI SKBUBANEHTHO nogade
Mmnynbca Cbpoca HeorpaHWM4eHHOW NpoaosmknTenbHocTU. [locnegoBaTenbHOCTbL OENCTBUIA
npnbopa MicroLAN nocne nogknoyeHns K LUMHE NOMHOCTBLIO aHanormyHa nocneaoBaTenbHOCTH
AencTeuin nocne nonydeHns Umnynbca Cépoca. lNoaTomMy B ganbHenwem dygem cuntatb 3Tu
ABa AeNCTBUA MOMHOCTbIO 9KBUBANIEHTHBIMWN.

lMocne nonyydyeHusa Wmnyneca C6poca BCe MWUKPOCXEMbl, MOAKMYEHHblE Ha LUNHY
reHepupytoT Umnynbc npucymcmeusi (cM. pa3gen "BpemeHHble napameTpbl") - Umnynbc
NMPUCYTCTBUS yKasbiBaeT BeaylwlemMy, YTO Ha LUMHE NOAKMYeH XOoTa Obl oanH npubop, u
Heobxo4MMO NpeanpuHATL JanbHenWwmne AencTBna Ana naeHtudpunkaumm npnbopos Ha wuHe. C
APYron CTOPOHbI, Kaxabli Npubop, MOAKMYEHHbIW Ha LWHY, Mnocre nepefadv umnynbca
npucyTcTBUa nepexoaut Ha CeTeBor YPOBEHb M OXMAAET MNOSyYEHUs KOMaHL, CBA3AHHbIX C
noeHTudmkaumen npmbopa. B kavecTBe cpeactea maeHTMUKaLMN Kaxaoro npubopa Cnyxut
€r0 YHUKanbHbIN CepuiiHbIA HOMEp, 3anncaHHbii B obnacTtu MN3Y. Takum obpasom, ansa paboTsl
noboro npubopa Ha wwuHe MicroLAN HeobxoouMmo obsizaTenbHOEe HanuMuus B ero cocraBe
obnactn M3Y c cepuiiHbiIM HomMepom nMpubopa WM nogdepXka KoMaHa CeTeBOro YpPOBHS,
CBSI3aHHbIX C MaeHTUdMKaumen Kaxagoro npubopa n BO3MOXHOCTbIO BbIOOPOYHONM agpecaunm
OLHOr0 WNM HECKOmMbKUX nNpubopoB Ha wwunHe. CNMCOK KOMaH4 CETEeBOro ypOBHS NPUBEOEH B
Tabnuue 2. [Nocne BbinonHeHMs Ntobor komaHabl [13Y Mukpocxema NnepexoanT Ha cneayoLni
YpOBEHb CBA3U - TPaHCNOPTHbLIN YPOBEHbD.



Tabnuya 3. KomaHObI mpaHCrnopmMHO20 YPOBHS.

KomaHga |Kop KpaTtkoe Ha3HayeHne KomaHAbl
YUmeHue FOH |YTeHne ogHOro nnu HeckonbkMx nocrneaoBaTernbHbIX OAaNT ¢ OAHON Unn
namsimu HECKONbKMX  nocrnegoBaTesbHbIX  CTpaHuy, MNamsTW, HaduHas ¢
3aJaHHOro agpeca
PacwupeHHo | ASH [Tonbko Ona npubopoB C OOHOKpaTHOM 3anucblk. YTteHne OaniTta
e YymeHue nepeagpecaumn, nocrie KOTOpPOro crnegyet WHBEPCHOE 3Ha4deHue
namsimu KOHTpPONbHOM cyMMmbl. [locne aToro nepegarTcs nocrnegoBaTefbHble
GanTbl OaHHbIX, Ha4YMHaa ¢ nboro mecta obnactn namatn. B koHue
CTpaHuubl nepedaeTcs WHBEPCHOE 3HAYeHUEe KOHTPOSIbHOW CYyMMb
npeabiaywmx 6antoB. [lpn npooormkeHMM UTeHMs nepenaeTcsa
aHanorn4yHasa nocregoBaTeNibHOCTb 0aWTOB AaHHbIX AN creayloLlen
CTpaHuLpbl.
YmeHue 66H |Tonbko ans mMukpocxembl DS1991. UTeHme oQHOro unmM HECKOSbKUX
nookKsro4Ya nocrnegoBaTenbHbiX 0aMToOB  AaHHbIX M3  obrnactm  cTpaHuubl
LUMppOBaAHHON NAMSTMW.
3anucb OFH |[Tonbko AnNa MUKPOCXEM 3HeproHesaBucumon namsatu. [lepepaya
6,10KkHOMHOU agpeca OKOHYaTeNbHOr0 XpaHeHua [daHHbIX W Ans  3anucn 32
namsimu nocnegoBaTesibHbIX 6anToB AaHHbLIX B BITIOKHOTHY NaMsITb.
96H |Tonbko ana mukpocxembl DS1991. 3anmcb OQHOrO MMM HECKONbKUX
nocnegoBaTenbHbiX 6anToB AaHHbLIX B BJTOKHOTHY0 NaMsThb.
YmeHue AAH [Tonbko anst MMKpOCXeM 3HeproHesaBucMMon namatn. UteHne agpeca
6/10KHOMHOU HasHavyeHnss 1 06anToB [OaHHbIX, NpeaBapuUTENbHO 3anuCaHHbIX B
namsimu OnokHOTHyO NamsaTb. [locne agpeca HasHavyeHus nepepaetcs Oant
COCTOSHUS, TpM BUTa KOTOPOro yCTaHaBNMBAKOTCS, COOTBETCTBEHHO, NpU
nepenosiHeHnn ONOKHOTHOW NaMATW, nepegadye HenomnHoro 6awnTta wu
nocrne KOMMpoBaHUS COAEPXMMOro ONIOKHOTHOM namsaTM B obnacTtb
paboyer namaTu.
69H |Tonbko ansg mukpocxembl DS1991. UTeHnme oaHOro mnm HECKONbKUX
nocnegoBaTenbHbIX OUT U3 obnacTy 6NMOKHOTHOM NaMATH,
KonupoeaHue| 55H [Tonbko Anss MUKpOCXeM 3HeproHesaBmcumon namatn.  Konupyet
6/10KHOMHOU JaHHble n3 obnactu OGNOKHOTHOM NaMATM B 0oOfacTb NaMATU AaHHbIX.
namssmu Heobxoanmo npousBect 4TeHne ONOKHOTHOW NMamMaTW nepen nogadven
KoMaHObl U nepegaden 3-x OaWTHOro koda paspeleHud OocTyna,
HeobXo4MMOro nocne KoMaHabl KONMPOBaHWA.
3CH |Tonbko gns mukpocxembl DS1991. KonnpyeTt cogepxumoe nubo Bcewn
ONoKHOTHOW namaATU, NMbo oaHoro 8-6anMTHOro cermeHta B obnacTb
OOHOM WKndpoBaHHOM CcTpaHuubl namatu. Konupyemas obnactb
OMNOKHOTHOM MamATU aBTOMaTUYECKM O4MLLAeTCsl MOCMe 3aBepLleHust
KomaHabl konvpoBaHua. KomaHaa TpebyeT obsi3aTensHOro napons ong
LUNPPOBKM OAHHbIX.
3anuchb 99H |Tonbko gna mMukpocxembl DS1991. 3anmcb oQHOro MM HECKOSbKUX
nookKso4Ya nocrnegoBaTenbHbIX 6aNT AaHHbIX, @ 06nacTb WNGPOBAHHOW CTpPaHMULbI
namsatu. Ecnm BO BpemMs nepegaun AdaHHbIX OygeT  HapylueH
SNEKTPUYECKMIA KOHTaKT, TO [JdaHHble MOryT ObiTb 3awndpoBaHbI
HenpaBunbHO. [lo3TOMy pekomeHOyeTCsi 3anucbiBaTb AdaHHble 4epes
obnactb GNMOKHOTHOW NaMATH.
3anuchb 5AH |Tonbko ans mukpocxembl DS1991. Komanga 3anvcu ngeHTtudmkartopa
napoisisi AaHHbIX M naponsi. KomaHoa aBTOMatM4yecku CTupaeT CTpaHuuy
LUMpPOBAHHbIX AaHHbIX. HoBble 3Ha4YeHus napons nnu
noeHtTnukartopa OO0MKHbl ObiTb 3anucaHbl B ONMOKHOTHYH NaMsATb,
NPOBEPEHbI U 3aTEM CKOMMPOBAHbI HA OKOHYaTENIbHOE MECTO.
3anucb OFH |[Tonbko pansa wMukpocxem JlMMN3Y. KomanHoa npegHasHadyeHa AN
namsimu nepegadn, nMpPoOBEPKM U KOMMPOBAHMA OOHOFO WAW  HECKOSbKUX
nocnegoBaTenbHbIX 6aNTOB AaHHbLIX B 00NacTb NaMATU JaHHbIX.
3anuchk 55H |Tonbko ansa mukpocxem JlMM3Y. KomaHpoa npeaoHasHayeHa AOns
COCMOSIHUS nepegadn, nMNPOBEPKM U KOMMPOBAHMA OOHOIO WMAN  HECKOSbKUX
nocnegoBaTeNibHbIX 6aTOB COCTOSAHNSA B 06M1aCTb NamMaATU COCTOSHUS.
YmeHue AAH |Tonbko ana mukpocxem JlMM3Y. YUTteHne ogHOro wmnM HECKONbKUX
COCMOSIHUS nocnegoBaTenbHbIX 0anToB, Ha4YMHaa ¢ NOOro cTtapToBOro agpeca B

obnactm namMsaTU COCTOSHUSA. B KkoHUe Kaxaon cTpaHuubl creayet
nepegaya KOHTPONbHOW CyMMbI

ﬂpumeanMe: UteHne 3a npegenavmn ,Cl,OI'IyCTVIMOVI obnactn OaHHbIX npuBOoAUT K MONyYEeHU eOUHUYHbIX
3Ha4veHui. 3anuck 3a npegenavmn ﬂ,OI'IyCTVIMOVI obnactn gaHHbIX UTHOPUPYETCA.



KomaHpa YUteHue N3y

KomaHga npegHasHayeHa aons unaeHtudmkaumm npubopa Ha WwuHe unm obHapyXeHus Ha
LUMHE HecKonbKMX npubopos, paboTalwmx ogHOBpeMeEHHO. locne nepegayn 3ToM KOMaHAabl
BEAYLWMIA LINHBI BbINOMHAET 64 uyukna YTeHns AaHHbiX. Kaxabid akTMBHbBIA NpUBOp Ha NMHUK
nepegaet cogepxmmoe ceoen obnactu MN3Y, HaumHas ¢ mnagwero 6uta. lNepBbiM NepenaeTcs
naeHTudmKaTop rpynnoBoro Koda, 3aTtem crieqyet CepuriHbii HOMepP U B KOHLUE nepefaeTtcs
©anT KOHTPONbHOM CyMMbl. ECnv npoynMTaHHOE 3HayeHUe KOHTPOSIbHOW CyMMbl PaBHO ee
3HaYeHUIo, BbIYUCIIEHHOMY Ha OCHOBAHUM MOMYYEHHbIX [aHHbLIX, TO MOXHO 3aKMi4YnUTb, YTO
cogepxumoe obnactu MN3Y npountaHo NPaBUABLHO N YTO HA LUMHE B AAHHbLIA MOMEHT aKTUBHO
TOSIbKO OOHO YCTPOMCTBO. ECNM 3HayeHna KOHTPONbHOWM CyMMbl He coBnajatoTt, TO
npeanpvHMMaloTcs  MOBTOPHble nonbIiTkKM  YTeHna [13Y. [Npy noBTOpHOM HecoBnageHuu
KOHTPOSIbHbIX CYMM MOXHO cAenaTtb BbiBOg NMOO O MMOXOM COCTOSIHUM 3fEKTPUYECKOro
KOHTaKTa Ha WnHe (Npy HENOBTOPSHOLUMXCA OT pa3a K pa3dy pesynbTaTax 4YTteHus), nmbo o Tom,
YTO Ha LWWHEe OAHOBPEMEHHO aKTUBHbl HECKOMbKO YCTPOWCTB (MpUM MNOBTOPSOLNXCH
pesynbTatax YTEeHUs,, HO HEBEPHOW KOHTPOSbHOW cymme). B Takom cnyyae [osmkHa
ncnonb3oBatbCca KomaHga [lMouck [13Y, npegHasHayeHHast ONS OnNpeaeneHusl CepurHbIX
HOMEPOB BCEX aKTUBHbIX NPUOOPOB Ha LUNHE.

KomaHnpa Mponyck N3Y

Ecnun cogepxunmoe MN3Y He npeactaBnsieT MHTepeca, Tak Kak Ha LUMHE MOXET HaxoauUTbCS
TONbKO OA4MH Npubop, TO Npouecc nomcka MOXeT ObITb MponyLweH nyTem nepenadn KomaHabl
lponyck M3Y. Nocne nonyyeHns aTon KomaHabl Npnbop cpasdy nepexoauTt Ha TpaHCNOpPTHbIN
YPOBEHb.

Komanpa CoBnagenue MN3Y

KomaHga ucnonb3yetca Ons agpecaumm TOSbKO OAHOrO M3 HECKOSNbKUX napasnnenbHo
BKITIOYEHHbIX Ha LUMHE npubOopoB, €CNM TOYHO W3BECTEH CEPUNHBLIN HOMEP HeobXxoammoro
npnbopa. KomaHga CoenadeHue [13Y TpebyeT nepefayv BeaywMM LWWHbI B TeYeHUe
cnegylwmnx 3a KomaHgon 64 umknoB obmeHa Ha wuHe cogepxumoro [13Y agpecyemoro
npnbopa. lNMopsaok nepegayn AaHHbIX TaKOW >Xe, Kak M B Cryvyae BbIMOSIHEHUSI KOMaHAbl,
UmeHue [13Y, T.e. nepBbIM nepegaeTcss MAEHTUMUKATOP rPynnoBOro Koga, 3aTeM CepurHbIn
Homep npubopa n, HaKoHeL,, KOHTPonbHas cymma. llocne aToro Ha LMHE OCTaeTCsl aKTUBHbIM
TONbKO NPUOOP, CEPUNHBIA HOMEP KOTOPOro coBnagaeT C nepefaHHbIM BedylnM WnHbl. Bee
ocTanbHble Npubopbl NEPEBOAATCA B COCTOSIHUE [MOKOS, B KOTOPOM OHM OCTalTca A0
nonyyenuns cnegywuiero Umnynsca Cépoca.

Komanpa Mouck MN3Y

[axe ecnu Begywuin WNHBbI HE 3HAET CEPUNHBLIX HOMEPOB MPUOOPOB, MOAKMOYEHHBLIX K
cetn MicroLAN, cyuiectByeT cnocob agpecaunmn TONbKO OQHOMO YCTPOMCTBA. OTO MOXET ObITb
BbIMOSIHEHO C nomoLyblo KoMaHabl lMouck 3Y. locne npuema 3ToW KOMaHAbl, B TeYeHue
cnegylowmnx AByX UMKIIOB oOMeHa Ha LWnHe, Bce Npubopbl NepenatoT cHavana npsiMoe, a 3atem
WHBEPCHOE 3HayeHue nepsoro 6uta cogepxummoro M3Y. Ecnu cogepxmmoe atoro buta y Bcex
npnbopoB paBHo 0, To B pesynbtate OyaeT nepegaHa nocnegosaTensbHocTb 01, ecnu
cogepxumoe 6uta y Bcex npubopos paBHo 1, To byaeTt nepegaHa nocnegoBartenbHocTb 10,
ecnn xe B cogepxmmom buta BcTpeyvatotca n 0 u 1. To 6ygeT nepepaHo 3HadeHne 00, 4To
O3Ha4yaeT HanMyme KOHQIIMKTa Ha WnHe. 3aTtem BeayLmn WnHblI nepegaeTt 3HadeHme 0 mim 1,
4YTOOblI OCTaBUTb yYacTBYKOLLUMMK B MpoLEecCce Momucka TONbKO Te npubopbl, KOTOpbIE UMEKT
COOTBETCTBYlOLEE 3HAaYeHne Tekylero buta cepmiHoro Homepa. Bece octanbHble npubopbl Ha
lWwnHe ByayT nepeBedeHbl B COCTOSAHME MOKOS, B KOTOPOM OHM ByayT HaxoauMTbCs 40 Nepeaayu
no wwuHe cnegyouwlero MmMnynbca cbpoca. OcTaBlmecs akTMBHbIMU Npubopbl NnepedaayT BO
BpeMS cregyluwmx ABYX UMKIIOB oObMeHa Ha LWWHEe MpssiMoe U WHBEPCHOE 3HayeHue
cnegytowero 6uta cepuiiHoro Homepa. Takum obpasom, 3a 64 yukna YteHus/3anucn BeayLmi
LUMHbI CMOXET onpefennTb CEPUNHbLIA HOMEP OAHOro M3 NPUBOPOB Ha LUMHE U OAHOBPEMEHHO
agpecoBaTb TOMbKO €ro, OTKMNOYMB BCE oOcTarnbHble npubopbl. Tak kak ans onpeneneHus
OoAHoro 6uta cepuriHoro Homepa TpebyTca ABa UMKNA YTEHUS U OOMH LMK 3anucu buta, To
CyMMapHOe BpeMsi BbINoSIHEHUSI kKoMaHnabl MMouck M3Y npnbnuantensHo B 3 pasa bonblue, Yem



npyn BbiNonHeHn komaHabl CoenadeHue [13Y. OpHako komanga [Mouck [13Y nossonser
nocrnegoBaTenbHO agpecoBaTb BCce NpMOOpbLI HA LUMHE NPU OTCYTCTBMM MHopMauun o6 unx
CepuiiHbiX HoMepax. B crnydae ceTu C HeuaMeHHOW CTPyKTypon Hambonee adpPEKTUBHbIV
cnocob paboTbl COCTOMT B nNpeaBapuUTENbHOM ONpedeneHnn CEPUNHbIX HOMEPOB BCEX
npnbopoB ¢ nomouwbto komaHabl Mouck 13Y vcnonb3oBaHWe 3ateM koMaHabl CoenadeHue
M3y pons agpecauyumn Kaxaoro KOHKpeTHoro npubopa. Ecnv ke B KOHKPETHbIX YCOBMSIX
KOHbMrypaumsa cetm MoXeT U3MEHATbCH, TO HeobxoamMmo ucnonb3oBatb komaHgy [Mouck MN3Y
AnNs uaeHTnduKauum Kaxxgoro HoBoro npubopa B ceTu.

Takum obpasom, komanga lMouck 3Y no3BonsieT peann3oBaTb OAHO W3 BaXKHEMLUNX
ceonictB cetn MicroLAN. Ona nossonsetr obecneunTb paboTy B YCMOBUSAX MOCTOSIHHO
N3MEHSIILWENCA CTPYKTYpbl ceTu. Tak kak komaHga [Mouck N3Y asnsietcs 6a3oBori KOMaHAOMN,
npegHasHa4YeHHOW Ans agpecaumm otaenbHbIX NpubopoB B CETU, U OAHOBPEMEHHO Hanbornee
CNOXHOW 13 Bcex komaHpg MN3Y, nosscHMM ee ncnonb3oBaHMA Ha NpuMepe.

PaccmoTpum ceTb, cocTosilyo u3 4eTbipex npubopos. [lpeanonoxumm, 4to npubopsbl
UMELOT cneayowme cepuriHble Homepa:

TTPMOOD e xxxxxx10101100
T 015 0] o 12 PP xxxxxx01010101
T[0T o] o T NP xxxxxx10101111
T[0T o] o 2 PP xxxxxx10001000

[na npoctoTbl Anga kaxpgoro npubopa npuBeAeHbl TONbKO Mmnagwune 8 OuT CepuinHoro
Homepa. lpouecc noncka cocTouT B CneayoLweMm:

1. Begywmn LWKWHbI NpOM3BOAUT WHUUManNu3auuio obmeHa nytem nogauv Umnynbca
c6poca. Bce npubopbl oTBevatoT Ha Hero nepenaden Mmnynbca lNMpucymcmeus.

2. Begywmin nepenaet Ha WwinHy komaHay lMouck MN3Y.

3. Beaywuii ocywectBngetr uyteHue ogHoro 6uta ¢ wuHbl MioroLAN. Bce npubopsl
OTBEYalT nepegaden Ha WnHy mnagwero éuta cepuninHoro Homepa. Mpnbopsl 1 1 4 nepepatoT
norndeckun 0, a npudopsl 2 1 3 nepenatoT normyeckyro 1. PesynbTatom yYTeHus buta byget
nornyeckoe U Bcex npubopoB Ha wWwwuHe. Takum obpasom, Beaywmin NpoynTaeT HyrneBoe
3HadyeHne OuTa. 3atem BeayLwmin OCyLLEeCTBSIET BTOPOW LMKIT YTEHUSA Ha wwuHe. Mockonbky
BbliNoniHAeTcs komaHaa [Mouck [13Y, 1o BCce npubopbl Ha WWHE nepenanyT MHBEPCHOE
3HayeHue Tekyuwero 6uta cepuiiHoro Homepa. [Mpmnbopbl 1 U 4 nepepatoT norudeckyro 1, a
npnbopbl 2 n 3 nepeaatot normdeckuin 0. Begyuwmii cHoBa npodnTaeT HyneBoe 3HadYeHne buta.
MpountaHHaa nocnegoBaTenbHOCTb 00 oO3Ha4yaeT, 4TO 4acTb NpMOOPOB UMEKT HyneBoe
3HayeHue Tekyuwero buta cepMmHOro Homepa, a Yactb NpudopoB — eanHUYHoe. (Ecnm 6kl Bce
npubopbl cogepXanu B 3TOM MO3UUUKN HyreBoe 3HavyeHue, pesynbTaToM 4YTeHusi cTana Obl
nocnepoBatenbHocTb 01. Ecnn Gbl copgepxmnmoe Tekywero 6uta cepunHoOro Homepa BCEX
npnbopoB ObIno Okl paBHO eanHKLe, 6bino 6bl NpounTaHo 3HayeHne 10).

4. Begywmi WnHbl nepedaeT Ha WuHy umkn 3anucn 0. 3To ncknoyaet npudopbl 2 n 3 13
OCTaBLUENCs 4YacTu npolecca noucka, nepeeseds UX B COCTOSIHME MNOKosA. B panbHenwem
npouecce noncka y4acTByT TOSbKO nNpubopsl 1 1 4.

5. Begywuin ocywlectensieT ABa UMKNa YTEHUs crneaylouero 6mMta cepuiHoro Homepa u
npuHMMaeT nocnegoBatenbHocTb 01. OTO 03Ha4aeT, YTO BCe OCTaBLUMECH HA LWMHE MpubopbI
MMEIOT HyNeBoOe 3HaYeHne TekyLero buta cepmmHoOro Homepa.

6. Beaywun ocyuwiectensaeT yukn 3anmcu 0, 4To octaBnseT npnbopbl 1 n 4 akTUBHbIMUK Ha
LUMHE.

7. Bepgywmin ocyuwlecTBnseT ABa LMKNa YTeHUs crnegyrouwero duta cepunHoro Homepa.
PesynbTaTtoM 9TUX UMKNOB YTEHUA CNyXUT 3HadeHne 00. 3To o3Ha4yaeT, YTO ocTaBLIMecs [Ba
npubopa cogepxaT pa3Hoe 3Ha4YeHne Tekyllero buta cepmiHOro Homepa.

8. Begywun ocyulectBnsetr 3anucb 0, ncknovas M3 parnbHenwero npouecca noucka
npnbop 1 1 ocTaBnsst akTMBHLIM Ha LUMHE TONbKO Npubop 4.

9. lNMockonbKy Ha LWMHE OCTancsa akTUBHbIM TOMbKO OAWMH Npubop, TO BCe nocneaytowme
LUMKIbl YTEHUSI HE NMpuBeayT K BO3HUKHOBEHUIO KOH(IIMKTOB Ha LWMHE, a NpuBeayT Hanpsimyto K
onpeneneHnto cepuiHoro Homepa akTUBHOro npubopa. B pesynbtate BbIMNOMHEHUS KOMaHAbI
CTaHOBUTCS M3BECTHbIM CEPUNHBIA HOMEP OAHOro M3 NpPUbopoB, U 3TOT NPUBOP OKa3biBaeTCH
BblOpaH 1 roToB K BbIMNOSIHEHMIO KOMaHA TpaHCNOPTHOrO YPOBHS.

10. Begywuii gormkeH Tenepb onpeaenuTb CepuiHble HOMepa OCTaBLUMXCS Npubopos.
[na 3TOro oH HaYMHaeT HOBYLO MocrefoBaTENIbHOCTL NOMCKa NyTeM NoBTOpPeHUs waros ¢ 1 no
7.



11. Tlocne noBTOpeHUsI NepBbiX 7 LWAroB npouecca noucka BeayLnn LWUNHBI
OCyLEeCTBNSAET Tenepb 3anncb fiormdeckon 1 Bmecto 3anmcu 0 Ha 8-om ware. ATO OTKNYaeT
npnbop 4 n octaBnsieT akTMBHLIM TONLKO Npnbop 1.

12. AHanorn4yHo wary 9, gansHenwmne LMKbl YTEHUS Ha LUMHE He BbI3blBalOT KOH(INKTOB
n komaHga floucka [13Y 3akaH4MBaeTCA perncrTpauuen CepurHoro Homepa elle OAHOro
npmnbopa Ha LWunHe.

13. Begywun wWuHbI JOMMKEH onpeaenuTb Tenepb CepuiiHble HOMepa OCTaBLUMXCS
npnbopoB. [1ns 3Toro HauUMHaeTCca cregyoLwmi LMK nomcka, nyTeM NoBTopeHus waros ¢ 1 no

14. BmecTto 3anmncu norndeckoro 0 Ha 4-om ware, BeyLMn OCyLLEeCTBIISIET Tenepb 3anncb
1. 310 wncknyaeT M3 npouecca noucka npumbopbl 1 U 4 M OCTaBNSIET aKTUBHLIMW TOJSbLKO
npnbopsbl 2 1 3.

15. Begywmin ocyuwlectsnsieT ABa UMKNA YTEHUS CEPUMHOrO Homepa U rnpuHUMaeT
3Ha4veHue 00, roBopsiLiee 0 KOHMNUKTE Ha LWKNHE.

16. Begywumii ocywectBndet 3anmcb 0. OTo UcknYaeT u3 nomcka npnbop 3, octaenss
aKTMBHbLIM TOMBKO Npnbop 2.

17. Kak n B cnyvae wara 9, nocnefyowme LUUKNbl YTEHUS He NPUBOLAT K BO3HUKHOBEHUIO
KOH(bNMKTa 1 nocne 3aBepLUeHns LMKIa Nnoucka CTaHOBUTCSA U3BECTHBIM CEPUIHBIN HOMEp eLle
Oo4Horo npubopa Ha LWKHe.

18. Beoywmin wnHbl OOMKEH onpeaenuTb CEpUiHbIA HOMEpP OCTaBLUMXCHA NpubopoB.
[MoaToOMy OH HauMHaeT crieayoLWmMi LUK Nomcka nyTeM NoBTopeHna waros ¢ 13 no 15.

19. Tenepb Ha 16-m ware Bmecto 3anvcn 0 Begywmn ocyulecTtsnseT 3anuck 1. 3T1o
NCKITtoYaeT 13 nomcka Npubop 2, ocTaBnAA akTUBHBIM TONbKO Npubop 3.

20. Bce ocraBwmecs UMKnbl YTEHUS HE NMPUBOOAT K BO3HUKHOBEHMIO KOHMNUKTOB. Taknm
obpa3om, BeayLMii OCyLLEeCTBSeT perncTpayumo CEpUAHOro HoMepa nocnegHero npubopa Ha
lWwrHe. Ha aTom npouecc perncrpauum CepuinHbiX HOMEPOB BCeX NpUOOPOB Ha LUMHE
3aKkaH4yMBaeTcs.

Taknm obpasom, nocne BbINOSHEHUST HECKONbKMX LUMKIOB lMoucka M3Y Begywmin LUNHbI
CMOT 3aperncTpmpoBaTth cepuiiHbie HoMepa Bcex NpubopoB, NoaKYeHHbIX K wnHe MicroLAN.
Ecnn B ganbHenwem KOHUrypaumsi cetm oCTaeTCcd HEeU3MEHHOW, TO mnocnegyowme noucku
HOBbIX MPMBOPOB MOryT He MPOBOAUTLCS, @ 3aperMcTpMpoBaHHbIE CEpUHbIeE HOMepa MOryT
ncnonb3oBaTbCs NS agpecauun Kaxagoro n3 npubopoB ¢ nomouwbo komaHabl CoenadeHue
MN3Y. Ecnun xe koHdUrypauusi cetm MOXeET M3MEHNATbCA B npouecce paboTbl, TO CEPUNHBIN
HOMEp Kaxdoro HoOBOro npubopa Ha wWKMHE MOXeT OblTb aHanormyHbiM obpas3om
3aperMcTpupoBaH nyTemM NOBTOPHOIO BbINOSIHEHUSI KOMaHAb! MTouck M13Y.

KomaHabl nepeaaym gaHHbIX

lMocne BbINoNHeHUst ogHom u3 komaHg CeTteBoro ypoBHs npubop MicroLAN nepexoauTt Ha
cnegylwunin ypoBeHb obmMeHa — Ha TpaHcnopTHbI ypoBeHb. Ha TpaHCcnopTHOM ypoBHe
CTaQHOBUTCS BO3MOXHbIM BbINOSIHEHNE KOMaHL 3arnucu U YTEHUS OaHHbIX M3 MUKPOCXEMbI.
KpaTkuii nepeyeHb koMaHg TpaHCMOPTHOrO YpoBHA Obin npuBegeH B Tabnvue 3. U3-3a
pasnuyHoro yctponcTtea npudopoB MicroLAN komaHabl TpaHCNOPTHOrO YPOBHS MOTYT CUbHO
pasnuyatbes. [loaToMy He Byaem ocTaHaBNMBATLCS Ha BbINOSIHEHWMM 3TUX KOMaHZ. [ogpobHoe
OnucaHne KoMaHA, BbIMOMHAEMbIX KaXablM NpubopoM, MOXeT ObiTb HarWaeHO B CNpaBOYHbIX
matepuanax d¢upmbl Dallas Semiconductor. OcTaHOBMMCSI TONMbKO Ha  HEKOTOPbIX
0COBEHHOCTAX KOMaHA nepefayun AaHHbIX, BbiTeKaoLwmx 3 ceoncts cetn MicroLAN.

Mpnbopbl MicroLAN npeagHasHayeHbl Ans paboTbl NpU HECTabWIbHbLIX 3NEKTPUHECKMX
ycrnoBusix. KoHTakT mexay Begywmm LwWuHbl 1 niobbim npubopom MicroLAN mMoxeT ObiTb
HapyLleH B NMobo MOMEHT U BMNOCNEeACTBUN CHOBA BOCCTaHOBMNEH. HeCcMoTpa Ha 3Tu ycrnoBus,
HUKakue faHHble He O0SDKHbI ObiTb noTepsiHbl. Ecnn gaHHble ByayT UCKaXeHbl, 9TO AO0SMKHO
OblTb OBHaApy>XeHO HeMeasleHHO, npexae Yem [AaHHble OyayT rae-nnmbo MCNofb30BaHbI.
AHarnormyHble yCroBusi 9JKcnsyatauum BCTPeYarTCs NpU UCMNOSIb30BAHUM  MarHUTHbIX
HocuTenen, nogobHbiXx Aucketam. [lo aHanorMm C OUMCKETaMM  MUKPOCXEMbI  MaMSATH,
npegHasHayeHHble ans pabotbl B cetm MicroLAN, He XpaHAT OaHHble B BUAE €OUHOro
mMaccuBa. Becb MaccuB faHHbIX pa3buT Ha oTaenbHble cTpaHuubl. Ana obHapyXeHnsa owmbok
Npn YTEHUU AaHHbIX MOCMe nepedadn Kaxaow CTpaHuubl crnefyeT nepefada KOHTPObHOM
cyMMbl. KoHTponbHasi cymma reHepupyeTcs M3 npeawecTBYWmMX JaHHbIX Mo crieumanbHOMY
anroputmy. NMpn YTeHUn BeOyLUIA LUINHBI BbIYUCIISIET HA OCHOBE MOJSTYYEHHbIX JaHHbIX 3Ha4YeHue



KOHTPOSIbHOW CYyMMbl U CpaBHUBAET €ro CO 3HAa4YeHWEM, NPOYMTaAHHBbIM U3 MUKPOCXeMbIl. [pu
coBnageHun aTMx ABYX BENMYUH AenaeTca BbiBO4 O NPaBUIbHOCTM NOMYyYeHHbIX OaHHbIX. Ecnn
Xe ABa 3Ha4YeHMs1 KOHTPOJSIbHOW CyMMbl HE COBMagatoT, TO NPOU3BOANTCS OAHA MU HECKOSbKO
MOBTOPHbIX MOMbITOK YTEHUSI AAHHbIX N BbIMUCINEHNS KOHTPOSMBLHON cyMMbl. Ecnn B xoge aTux
MOMbITOK MOMy4EHO XOTS ©Obl OAHO MNpaBUIIbHOE 3HAYeHUE KOHTPOSIbHOW CYMMbl, TO
COOTBETCTBYHOLWME AaHHbIE MOXHO cuyMTaTb NpaBUIbHbIMW. EcCnn kaxabli pa3 nony4daeTcs
HOBOE€ 3Ha4YeHWe KOHTPOSbHOM CYMMbl, TO 3TO FTOBOPUT O MIIOXOM COCTOSIHUM 3NEKTPUYECKOro
KOHTaKTa Ha nuHun. Ecnun ke npu Bcex NonbITKax YTEHUS pacyeTHOE U CYMTaAHHOE 3HaYeHus
KOHTPOSIbHOM CyMMbl HE COBMagalT, HO OCTAKTCS HEUM3MEHHbIMM OT pas3a K pasy, TO 3TO
O3Ha4aeT, YTO Ha LIMHEe OAHOBPEMEHHO OCYLEeCTBMSAIT nepedadvy OaHHbiXx Gornee ogHOro
ycTponcTtea. [pn 3ToM Onsi NPoAOIMKeHUs oOMeHa AOMMKHbl OblTb NPeanpUHATbLI Mepbl Ans
TOro, YToObl OTKIYNTL OT LUMHBLI BCE NULLIHME YCTPOMCTBA M OCTaBUTb B COCTOSIHUM OOMeHa
OaHHbIMM  TONbko oAHO. Kak 3To MoxeT ObiTb BbINOMHEHO, OMUCAHO B pasgene
"lMocnedoeamesibHOCMb 8bINOJIHEHUSI KOMaHO Ha wuHe MicroLAN.”

AHanormyHbim ob6pa3om OCyLEecTBNsSeTCs W 3anucb AaHHbiX. [locne 3anucbiBaeMbix
OaHHbIX MepedaeTca TakkKe pacyeTHoe 3Ha4YeHMe KOHTPONbHOW cyMmbl. [lpoBepka
OCYLLIECTBNSAETCA HEMeANEHHbIM YTeHneM nocne 3anucn. Kpome Ttoro, B 60MbLMHCTBE CryyYaes
3annCb AaHHbIX OCYLLECTBMNSAETCA 4epe3 MNPOMEXYTOYHYK OIOKHOTHyH namsaTtb. [locne
OCYLLECTBNEHNA MNPOBEPKM MNPaBUINIbHOCTU [OaHHbIX, 3anucaHHbIX B OFIOKHOTHYK NamsTh,
nogaeTcs KOMaHOa KOMMpOBaHWA AaHHbIX B pabouyyto obnacTb namsatu. BbinonHeHue aToM
KOMaHAbl OCYLLECTBASIETCSA BHYTPUM MUKpOCXeMbl 6e3 BMellaTenbCcTBa BeayLlero LWHbl U He
NnoaBepPXXEHO BNUAHNIO COCTOSIHUS LUNHBI.

KOMMOHEHTbI CETEN MicroLAN.

KomnoHeHmsbl, npedHa3Ha4yeHHble Onsi pabombl 6 cemsix MicroLAN OosiKHbI
ydoenemeopsimb 08yM HeO6X0O0UMbIM yCI1I08USIM:

1. OHuU OomKkHbI 6bIMb CcNOCO6HbLI o0b6ecnedyumsb nepedavyy uHghopmauyuu e
onpedesieHHbIX 8PeMeHHbIX UHmepeaarax.

2. OHU OOJIKHbI UMemb YHUKallbHbIU pe2ucmpayuoHHbIU HOMep,

cnyawjuli 8 kKayecmee adpeca y3Jia cemu.

Ecnu npubop ygosneTtsopsieT o6oum npuBeaeHHbIM YCIIOBUAM, TO OH KBanuduumpyeTtcs,
Kak npurogHbin ans cetenn MicroLAN. 310 siBNsieTca BaXXHOW OeTanblo, Tak KakK CyLLECTBYHOT
nNpnbopbl, MNOMHOCTBLIO YAOBMNETBOPSAKOLIME BPEMEHHbIM MapameTpam, HO He copepxaiume
nHTepderica cetn. Takne npubopbl He MOryT paboTaTb B COCTaBe CETU C MHOMOYUCIIEHHbIMU
BEJOMbIMU, U3-3a HEBO3MOXXHOCTU agpecaumnn Kaxkaoro otaenbHoro ycTpomcTea.

YcTpoicTtBa, npeaHasHavyeHHble Ans pabotel B coctaBe cetent MicroLAN, BbinyckakTcs B
ABYX pasnuyHbiX Buaax: B kopnycax MicroCan™ (Takme MUKPOCXEMbI MNOMYyYUNN Ha3BaHUE
Touch Memory™) n B O0OObIKHOBEHHbLIX MNMACTMACcCOBbIX KOprycax, WCNoMb3yemMblX ASs
N3roTOBMEHNST TPaH3UCTOPOB W WHTErpasnbHbiXx cxem. CoctaB oboux cemMencTB npubopoB
npuBeneH B Tabnuuax 4 n 5.

Kpome cammnx wmukpocxem dupmori Dallas Semiconductor BbinyckaeTcs LUMPOKKIA
acCoOpTUMEHT YCTPOWCTB, npefHasHa4vyeHHblX Ans  noctpoeHuss ceter  MicroLAN. 3710
pasnuyHble NpMcnocobneHns Ansa MOHTaXa ceTu M KpenneHnust Mukpocxem Touch Memory™,
BCEBO3MOXHblE pa3beMbl U KOHTaKTHble YCTPOWUCTBA, U pAL MHTEpPdENCHbIX YCTPOMUCTB AN
ceasn cetn MicroLAN ¢ nepcoHasbHbIM KOMNbIOTEPOM. [MOSHBIN nepeyvyeHb Takux YCTPOMUCTB
MOXHO HanTK B KaTtanorax npoaykummn cdounpmel Dallas Semiconductor.

NMPUBOPblI CEMEACTBA TOUCH MEMORY ™,

MexaHun4yeckne cBoucTBa.

Mukpocxembl Touch Memory™ ynakoBbiBaoTcss B kopnyc MicroCan™ pguameTtpom
16.3mM. Kopnyc BbinyckaeTcsl B OBYX CTaHOAPTHbIX BapuaHTax TonwuHon 3.1Mm 1 5.9mm.
MukpocxeMbl, UCNOMb3yoLWmMe NUTaHmMe no JIMHUK JaHHbIX (NapasnuTHoe NUTaHue) BbiMyCcKarTCA
B obomx Tunax kopnycoB. OcTanbHble NpMbOopbl BbINYCKAKTCS TOMBbKO B KOpMyce TOMLMHOM
5.9vmMm. Ha Puc. 8 npuBeaeHbl rabaputHble pasmepbl oboux TMnoB Kopnycos. [ns yaobcerea
KpenneHus kopnyca Ha ero obpaTHon CTOpoHe NpeayCcMOoTpeH hnaHew,.



Tabnuua 4. lNpubopsi cemeticmea Touch Memory™.

Twvn OnucaHwue PeructpauuoH- |O6bem namatn | OpraHusa- | BnokHoTt- | pynno-
HbIA HOMep Lusa NnaMATU Hasa NamMATb | BOU KopA
DS1920 TepMomeTp 8+48+8 6ut N3Y | 16 6ut AMMN3IY 1x64 6ut 64 6uta 10H
DS1982 MamaTtb ¢ 8+48+8 6uT MN3Y | 1024 6ut AMMNIJY | 4X256 6UT 8 out 09H
OAHOKpaTHOM
3anmncbIo
DS1985 Mamars ¢ 8+48+8 6ut M3Y (16384 6ut IMMMN3Y| 64x256 6ut 8out 0BH
OfHOKpaTHOW
3anmncbIo
DS1986 MamsaTb ¢ 8+48+8 6uT MN3Y (65536 6ut IMM3IY| 256x256 GUT 86uTt OFH
O HOKpaTHOW
3anncbio
DS1990A KpeMHueBbIi 8+48+8 6ut N3y - - - 01H
CEPUNHBIN HOMEP
DS1991 | GnekTpoHHbIii kntoY. | 8+48+8 6uT MN3Y 1344 6ut 3x64+3x384 5126ut 02H
3 obnacTtu namsitn ¢ 3HeproHesaBucu- ont
LWMGPOBAHHBIM moe O3Y
JOCTYNnoMm
DS1992 |GHeproHesasucumoe| 8+48+8 6ut M3y 1024 6ut 4X256 6ut 256 6uT 08H
o3y 3HeproHesaBuCU-
moe O3Y
DS1993 |3HeproHesaBucumoe| 8+48+8 out M3Y 4096 6uT 16X256 6uT 256 6uUT 06H
o3y
DS1994 |OHeproHesasucumoe| 8+48+8 6ut M3y 4096 6ut 16X256 6ut 256 6uT 04H
o3y 3HeproHesaBuCU-
moe O3Y
DS1995 |OHeproHesaBucumoe| 8+48+8 6ut M3y 16384 6uT 64x256 6uT 256 6uT 0AH
o3y 3HeproHesaBuCU-
moe O3Y
DS1999 |GHeproHesasucumoe| 8+48+8 6ut M3y 65536 6uT 256X256 6ut 256 6uT OCH
o3y 3HeproHesaBucu-
moe O3Y
Tabnuua 5. Mpubopbi Onsi MOHMazka nadkod.
Twvn OnucaHune | PerucrpauumoH- O6bLem OpraHusa- | bnokHoT- | Npynno-
HbI HOMep namsaTu Lusa NnaMATU HaAa NaMATbL | BOMW Kop,
DS1820 TepmomeTp 8+48+8 out M3y 166uTIlN3Y 1X64 out 64 6ut 10H
DS2401 KpemHueBblli | 8+48+8 6ut MN3Y - - - 01H
CepUHbLIA HOMep
DS2404S-C01| OyxnoptoBas | 8+48+8 6ut M3Y | 4096 6ut O3Y | 16X256 Gut 256 6uT 84H
namsTb U Yachbl
DS2405 Anpecyemblii | 8+48+8 6ut MN3Y - - - 05H
KrHoY
DS2407 COBOEHHbI 8+48+8 ouT M3Y (1024 out JAMM3Y| 4X256 out 8 out 12H
agpecyembli
Krtoy
DS2502 MamaTtb ¢ 8+48+8 6uT MN3Y 1024 6ut AMMN3Y| 4x256 6ut 8 out 09H
OAHOKpaTHOM
3anncbio
DS2505 MamaTtb ¢ 8+48+8 out M3Y 16384 6uT 64X256 6UT 86Ut OBH
OO HOKpaTHOM AMnay
3anuceHo
DS2506 MamaTtb ¢ 8+48+8 6ut M3y 65536 6uT 256x256 6ut 8 out OFH
OOHOKpaTHoOWN arnnay
3anuceHo
PerucrpaumoHHbIN HOMep.
Bce wMukpocxembl Touch Memory™ cogepxat obnacte [13Y ¢ nasepHbiM

NporpamMmMpoBaHMeM, BKMOYalLLyto B ceba 6-6aiTHbI CepuiiHbIi HOMEp, YHUKamnbHbIM Ans
Kaxxgoro npnbopa, oagHO6anTHbINA rpynnoBOW KOA 1 OAHOGANTHYIO KOHTPOMbHYK CyMMY.
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CepuiHbIN HOMep.

48-6UTHbIN (6-6alTHBIA) CEpUHBLIA HOMEP MOXET MPUHUMaTb 3HadveHne [0 2.81x10™.
Takum obpasom, Aaxe npu exeroqHom obbeme Bbinycka 10 npuBOPOB C OAHVMM TPYMMOBLIM
KOOOM AuanasoHa CepuiHbIX HOMepoB XBatuT Ha 281 rog. Kpome TOro, BO3MOXHbl 128
pasnNU4YHbIX rPYNMNoBbIX KOOOB.

FpynnoBo# KopA.

pynnoBoi kog npeacTaBnsieT CcobOW  ONpedeneHHy  BEenUMYMHY, OTpakaroLlyto
PyHKUMOHanNbHOEe Ha3HavyeHne npubopa n eMKocTb ero namatun. Mnagwwue 7 6ut rpynnoBoro
Koga ucnonb3yTca ana obosHayeHus Tuna npubopa, a crapwui 6ut aBnaetca dnarom
3akasHbIX Bepcui npubopos. Takum obpa3om, MoryT ObiTb 3akogMpoBaHbl 128 cTaHaapTHbIX
TMnoB npubopoB. Ecnn crapwuii OMT rpynnoBOro kKoga YCTaHOBMEH, (YHKUMOHAmNbHOE
HasHayeHne npubopa ocTaeTcsas TeM Xe CcamMblM, HO (OPMUPOBAHWE CEPUAHOrO HOoMepa
nogBepXXeHo cneyuansHbIM Npasusiam.

3aKasHble KoAbl.

Ecnn ycrtaHoBneH cnar 3akasHon Bepcum npubopa, TO 4YacTb CEpUIHOro Homepa
3apesepBupoBaHa ans 0603HaYEeHUs KOHKPETHOro 3akasudumka. Takum obpasom, 12 craplumx
OMTOB cepuiiHOro Homepa gonyckatT kognpoBaHme 4096 pasnuuyHbiX 3akaszymkoB. [Mockonbky
obbem l3Y cocraBnsiet 64 6uta, no 8 GUT 3aHATO Nopa, rPyNNOBOKM KOL W KOHTPOSIbHYIO CyMMY,
TO ocTaBwmecs 36 GUT MOryT XpaHUTb AaHHbIE NOMbL30BaTENS N YHUKAlbHbIA CEPUNHBINA HOMEP.
B 3aBucMmocTn OT Heobxoaumbix TpeboBaHWMM Yy 3akasuvMka WMeeTcsl YeTblpe BapuaHTa
ncnonb3oBaHus octaBlumxca 36 6ut MN3Y. Bce oHM pasnuyaloTca pasmepoM obnactn namsary,
OTBOAMMOM MOA OaHHble 3aKa34yuka.

Tabnuuya 6. BapuaHmabl ucrosib308aHusi 3akazHozo N3y

BapuaHTt Pa3mep Pa3mep obnactu Yucno AonycTUMBbIX YHUKaANbHbIX
obnactu cepuuHOro Homepa CepUMNHbIX HOMEpPOB
OaHHbIX
3aKas4mka

A 8out 28 out 268.4 MnH.

B 126ut 24 6ut 16.8 MnH.

C 166ut 20 6ut 1.05 MnH.

D 20 6ut 16 6UT 65536

HOMEHKIIATYPA BbIlMYCKAEMbIX MUKPOCXEM.

DS1990A KOHTaKTHbIN CEPUNHbLINA HOMEP.

Mpocteriwmm npubopom wun3 cemenctea Touch Memory™ aensetca DS1990A,
npeacTasnsawWmi n3 cebs nporpammupyemoe npu npomssogctee MN3Y. Tak kak nHdopmMaums
COXpaHsieTCa BHYTPU MUKPOCXEMbI B BUAE MOSIMKPEMHEBLIX NPOBOLHMKOB (@ He B BMAeE 3apsja
Ha 3aTBOpE WUIN COCTOSIHUSA TPUITEPOB), TO ANS XpaHeHNa NHpopMaumn He TpebyeTca aHepruu.
bonee Toro, noytn He Tpebyetca SHeprum ansa paboTtbl npubopa. DS1990A wucnonbayet
HanpsPKeHME Ha NIMHUKW OaHHbIX U coXpaHsieT BHYTpu cebs Hebonblon 3apsn, HeobXxoauMbii
ans paboTbl npubopa BO BpeMs nepegayn umnynsca npucytcteus n HN3KOIMO ypoBHA Ha
BbIXOe BO BpeMs onepauun 4teHmsa ns namatn. Ha Puc. 9 nokasaHa opraHusauusi AaHHbIX
BHyTpu DS1990A.

Cmapuwuti adpec Cmapuwut 6alm Mnadwud 6alim Mnadwul adpec

| BalT KOHTPOMbLHON CyMMbI | 6-6anTHbIN CEPUIAHBIN HOMEP | MpynnoBoii kog 01H |
Puc. 9. OpzaHusauyus namsamu mukpocxemsl DS1990A.

MepBbin Gant, nepenaBaembin 13 MN3Y, andetca rpynnoBbiM kogom. [danee cneayet
nepegada YHWKanbHOro CEPUMHOrO HOMeEpa, HaudvHas, ¢ Mmnagwero 6urta. [MocnegHui
nepenaBsaemMbli 6anT ABNSETCSA KOHTPOSIbHOW CyMMOW nepBbiX 7 6anT. 1o no3BonseT genatb
ObICTPYI0O NPOBEPKY NPaBUSIbHOCTU NepefaHHbIX AaHHbIX. ECnNn KOHTPOMbHbIA KOA, BblYMC-
NEHHbIN HA OCHOBAHWWU NPOYUTAHHLIX AAHHbIX, COBNAgAET C KOHTPOJSIbHbIM KOAOM, CHATAHHbIM
N3 MUKPOCXEMbl, TO 3TO O3HA4yaeT, YTO AaHHble ObINM NpoYnTaHbl NPaBUbHO. JTO ABMSETCS




OAHOW M3 NPUYKUH, NO KOTOPbLIM AN YTEeHUs AaHHbIX n3 Touch Memory™ He TpebyeTcs ob6s-
3aTenibHOr0 Hannums cTabuibHOro ANEKTPUYECKOro KOHTakTa. [ns nuTaHus MUKPOCXEMbl He
TpebyeTca OONONHUTENBHOIO UCTOYHMKA, OHA MCNOMb3yeT pPexmnm "napasvTHOro nNUTaHus" ot
LUMHbI OAHHBbIX.

B cuny cBOMX KOHCTPYKTMBHbLIX OCOBEHHOCTEN, a TakKe XXeCTKOro KOHTPOsS 3a NpoLeccom
npounssoactea, DS1990A gaBndeTcs yYHUKaNbHbIM 3MIEKTPOHHLIM WMAOEHTUMPUKATOPOM, KOTOpPbIA
NPakTU4YeCckn HeBO3MOXHO nogaenatb. OH MOXeT MCMNoNb30BaTbCA BO MHOMMX NPUMEHEHUSX,
TpeObyoLwmx abCcontoTHOM naeHTudnKauun.

DS1991. KOHTaKTHbIN KI1lOY.

AHanormyHo DS1990A, DS1991 copepxut [3Y cepuinHoro Homepa C TpynnoBbIM W
KOHTPOSbHbLIM Kogamu. Kpome Toro, MMKpocxema CoaepXut npomexyTtoyHoe 64-6aritHoe O3Y
n Tpu 48-6anTHbix obnactn O3Y C¢ aBTOHOMHbLIM MUTAHWEM, Kaxdas U3 KOTOPbIX 3alluiieHa
CBOMM COOCTBEHHbIM napornemM. Kaxagasa u3 3awmiieHHbix obnacten O3Y cogoepXut Takke 8-
banTtHoe obuwepoctynHoe none wuageHtudpukaummn. Ha Puc. 10 nokasaHa BHYTPEHHSNS
opraHusaums JaHHbIX B npubope.

Cmapuwuti adpec Cmapuwut 6alm Mnadwuld 6aliim  Mnadwul adpec
BainT KOHTpOSbHOM 6-GaiiTHBIN CEPUITHBIN HOMEP 'pynnosown ko n3y

CYyMMbl 02H

48-6anTHoe 8-6anTHbIN Naposb 8-6anTHbI naeHtTndukatop |Ctpanunuya 0
wngppoBaHHoe O3Y

48-banTHoe 8-6alTHbIV naponb 8-6anTHbI naeHTudukatop |CrpaHuuya 1
wngposaHHoe O3Y

48-6anTHoe 8-6anTHbIM Naposb 8-6anTHbI naeHTudukatop |Ctpannua 2
wngppoBaHHoe O3Y

64-6anTHas WndpoBaHHas GIOKHOTHAsA NaMsTb CtpaHuuya 3

Puc. 10. OpeaaHu3sauyus namsimu Mukpocxemol DS1991.

DS1991 npegHasHayeH Anst ICNONb30BaHNA B KQ4YECTBE 3SIEKTPOHHOIO KIlkoMa C BbICOKUM
YPOBHEM CEKPETHOCTW, KOTOpbIA MO3BONSieT obecneuntb AOCTYN K pasfMyHbIM OXPaHAEMbIM
ob6bekTam ¢ nomoLblo ogHoro npubopa. dPakTnudeckn Kaxaas ns Tpex obnacrten knwova Moxet
paccmaTpmBaTbCsl, Kak 3alMLUeHHbI pann nonb3oBaTtend. [lone waeHTUdUKaumMm Moxet
cogepxatb ums danna, a 3awmdpoBaHHaa obnactb AaHHbIX COOAEPXMUT Kog AocTyna. Takum
006pa3oM, HECKONbKO YerioBeK MOryT MCMOofb30BaTb OAMH W TOT Xe KOA4 [OCTyna, XOTS OHu
nMcnonb3ylT pasHble 3k3emnnsapbl DS1991. B  mMumkpocxeme He wuCMNonb3yeTcss pexum
"NnapasuMTtHOro nuTaHusa", Tak Kak MpUMEHeHWe ee B KadecTBe NamsaATM C LWMPPOBaHHbBIM
AOCTYMOM CTaHOBUTCH 6€CCMbICNEHHBIM NpY pa3psake BHYTPEHHErO MCTOYHUKA NUTaHKUS.

Mpnbop DS1991 3awmuieH OT MNONbITOK BCKPbITUA Koda. Ecnu ana uteHnsa OaHHbIX
NUCNonb3yeTca HenpaBwuSlbHbIA  Mapoflb, TO AN (OPMUPOBAHUS  BbIXOOHbLIX  [OaHHbIX
ncnonb3yeTcsa reHepatop criydamHblx 4duicen. Ecnv B MUKpoOCXemy 3anucbiBaeTcsl HOBbIM
naponb, TO BCe AaHHble B MOSfIb30BaTeNbCKOWM 0651acTM aBTOMaTUYECKU CTUparoTcHa. XOTS
BO3MOXHa M NpsiMasi 3anvMcb AaHHbIX B Mpubop, HO MpeanoyTUTeNnbHee MCNonb3oBaTh S
3annucu N NPOBEPKU AaHHbIX, 06nacTb GMOKHOTHOM NamATW. Takor cnocob 3anmMcyn AaHHbIX,
ucnonb3yembii 1 B Apyrmx npubopax Touch Memory™ rapaHTupyeT, 4TO He npou3onger
3anucn HeBePHbIX AaHHbIX, JaXe B Crydae HapyLLeHUsl 3NIeKTPUYECKOro KOHTaKTa B npouecce
nepefayn. bnokHOTHaA NamMATb MOXET Takke MCMNOoNb30BaTbCs Kak HesalmuieHHas obrnactb
AaHHbIX obLLero npuMeHeHus.

CemenctBO 3HeproHesaBucumbix O3Y DS 1992-DS 1996.

Kak n Bce octanbHble MukpocxeMbl Touch Memory ™, MukpocxeMbl cemMencTBa cogepxar
YHUKanbHbIA CEPUIHBIA HOMEP, BHYTpPeHHee aHeproHesdasucmmoe O3Y opraHn3oBaHO B BuAe
obnacten namatn ob6bemom B 32 Garita kaxgas. [Ana nutaHmsa O3Y ncnonb3yetcsi BCTPOEHHbIN
B MMKPOCXEMY JIMTMEBbLIA UCTOYHUK, EMKOCTM KOTOPOro xBaTaeT Ansl NUTaHUs MUKPOCXEMbI B
TeyeHne 6onee 4yem 10 net. O6nactb M3Y u MHTEpdencHan nornka MoryT nuTaTbCcsa NMBO OT
NNTUEBOrO0 UCTOYHMKA, NIMOO MCNoNb30BaTh PEXUM "NapasnTHOro NMTaHMA" OT LUWHbI AAHHbIX.
OTO C 0AHOWN CTOPOHbI obecneymBaeT gocTtyn Ao obnactu MN3Y gaxe npyv NONHOM UCTOLEHUMU
BHYTPEHHErO NIMTUEBOrO MCTOYHUKA, @ C APYro CTOPOHbI MO3BOMSET 9KOHOMUTb BHYTPEHHWUIA



NCTOYHMK MPU HanNpsbkeHWM NUTaHWS Ha LUMHE AaHHbIX, NpeBbiwatowemM 3V.

Kpome ocHoBHOro O3Y kaxgasa MUKpocxema cogepxut obnactb GAOKHOTHOW namMsiTu
obbemom B 32 bawita (cM. Puc. 11). O3Y moxeT bbiTb NpoynTaHo, HaynMHasa ¢ nwboro Ganta
nobon cTpaHuupl. 3anncb, 0aHaKo, BO3MOXHa TOMbKO 4yepe3 obnactb GNOKHOTHOW MaMsTu.
MNMocne TOro, kKak AaHHble, 3anuMcaHHble B GMOKHOTHOM NamsATW, CpPaBHEHbI C OPUrMHarom,
KOMaH4a KonmpoBaHusi 6IIOKHOTHOW NamsATH NEPEHOCUT NX Ha OKOHYaTeNbHOe MEeCTO.

Cmapuwuti adpec Cmapuwud 6alim Mnadwud 6alim  Mnadwul adpec
BainT KOHTpOSbHOM 'pynnosown kopg n3y
CYyMMbl XXH

6-6anTHLIN CEPUIAHBIN HOMEP

32-6arTHass GNOKHOTHasA NaMsATb NPOMEXYTOYHOIo XpaHeHnd AaHHbIX.

32-6ariTHas a3HeproHesaBmMcnmMasi NamaTb AaHHbIX. Ctpanuua 0
32-6anTHast aHeproHesaBncMmMas NaMsiTb aHHbIX. CrtpaHuua 1
32-6anTHast aHeproHesaBncMmMas NaMsiTb JaHHbIX. Ctpanuuya N

Puc. 11. OpaaHusayusa namsamu mukpocxem DS1992, DS1993, DS1995, DS1996.

Mexay cobon MUKPOCXEMbI pasnmMyaroTcsl TONbKO 06 bEMOM 3HEProHEe3aBMCUMOWN NamMATH
N noeHTUUKaTopoM rpynnoBoro Koaa.

O6bem 3HeproHesaBMcUMON namaTn Mmkpocxembl DS1992 coctaBnsieT 1 kunobut. OHa
coaepXxut 4 ctpaHuuybl Nnamatn no 32 kunobarta kaxpas. MiaeHtudukaTop rpynnoBoro koga
Mukpocxembl - 08H. O6bem namsatn mukpocxembl DS1993 coctaBnsieT 4 kunobuta. MNMamatb
opraHusoBaHa B Buage 16 cTpaHuy no 32 Oanrta. WaeHTudwukatop rpynnoBoro koga
MUKpocxeMmsbl - 06H.

O6bem namatn mukpocxembl DS1995 coctaBnser 16 kmunobut. (64 crtpaHuuybl no 32
6arita). MaeHTndukaTop rpynnoBoro koga mukpocxemol - OAH.

O6bem namatn mukpocxembl DS1996 coctaBnset 64 kunoburta. (256 crtpanuy no 32
banita). oeHTndumkatop rpynnoBoro koga mukpocxembl - 0CH.

Heckonbko oTnuyalrowenca OT BCEro CemMencTBa BHYTPEHHEW CTpyKTypon obnapaet
Mukpocxema DS1994. OHa npeactaBnseTr cobown aHanor DS1993 [ononHeHHbIi Yacamu
peanbHOro BpeMeHW, TanMepoM, CHETHYMKOM COOBLITUI U CUTHANbHBIMW YCTPONCTBAMU OS1S1 9TUX
cyeTymkoB. DS1994 nonHocTbio coBmecTma ¢ DS1993 ¢ pasHuuen TONbKO B rpynnoBOM KOAeE.
[ononHutenbHble perncTpbl Ans paboTbl YacoB, TanMepa, cyeTymka CobbITUA U CUTHANBHOIO
YCTPOWCTBA pacnonoXeHbl Ha OTAENbHOW CTpaHuLUe, HaxoasLencs B BEpXHeENn obnactu namsaTu
(cm. Puc. 12).

Cmapuwul adpec Cmapwui 6aim Mnadwud 6aiim Mnadwul adpec
BanT KOHTpOnbHOM 'pynnoBown kog n3y
CYMMBbI 04H

6-6alTHLIV CEPUNHBIN HOMEP

32-6arTHass 6NoKHOTHas NaMsATb NPOMEXYTOYHOIO XpaHEeHUS OaHHbIX.

32-6anTHas SHeproHesaBucMMas NaMaTb AaHHbIX. CtpaHuua 0

32-6anTHas SHeproHesaBucMmas NaMaTb AaHHbIX. CtpaHuua 1

32-6ariTHas aHeproHesaBncMMasi NaMsiTb AaHHbIX. CtpaHnuua 15

30-6anT. Pernctpbl YacoB, Tanmepa, cyeTymka cobbituii ynpasneHus n| CtpaHuya 16
KOHTpOnS.

Puc. 12. OpzaHusayus namsmu mMukpocxemol DS1994.
Yacsl B coctaBe MukpocxeMbl DS1994 otnnyatotca HectaH4apTHLIM ANt YacoB CNocobom
npeacraBneHns BpeMeHn. OHM npencTtaBnsaioT cobor ABOUYHLIA CHETUMK C paspeLLUEHVEM B
1/256 cekyHabl. MuHyTbI, 4acbkl, OHW, Mecsua W roAbl BbIYMCIIAKTCA M3 YMCNa CeKyHA,



npoweawnx OT HEKOTOPOW, YCMOBHO BbIOpaHHOMW HavanbHOM pfAatbl. Takoh cnocob
npeacTaBneHns BpeMeHu No3BOSISeT YNPOCTUTb BblYUCIIEHNE BPEMEHHBIX MHTEPBANoOB Mexay
pas3nnYHbIMKU COBLITUSIMMN.

Tarimep, HaxogdaWMNCA B COCTaBe MUKPOCXEMbl, MOXET WCMONb30BaTbCs B KayecTBe
CeKkyHaomepa AN oTcHeTa BPEMEHHbIX MHTEePBanNoB Mexay pasnuyHbiMU cOBbITUAMM, a Takke
CNY>XUTb OJ11 BDEMEHHOIO KOHTponsa obopyaoBaHNSA, Tak Kak B COCTaB MUKPOCXEMbI BKITHOYEHA
cxema reHepaumu npepbiBaHnin. CHETUMK COBbITUMI MOXET MCMNONb30BaTbCHA, Hanpumep, Ang
nogcyeTa uyucna BKNKOYEHUW YCTPOMCTBA, a TauWMmep MNOACHUTbIBATbL CyMMapHoe BpeMs
ncnonb3oBaHus npmbopa. Yacbl peanbHOro BpEMEHUM COBMECTHO C CUrHarnbHbIM PETNCTPOM
4acoB MOryT MCMNOMNb30BaTbCA ANA opraHusaumm @QyHKUMM [OCTyna, OrpaHUYeHHoro no
BpeMeHun. Hanpumep, B onpegeneHHble BpeMeHHble MHTepBasibl MOXHO OrpaHUYvMTb OOCTYn
nepcoHana B psag nomMelieHnin. Bo3MOXHOCTb YCTaHOBKM 3awuTbl OT 3anucyh Ha CYeTYuK
BPEMEHN U CUTrHanbHble permcTpbl npeBpawaer DS1994 B He cbpacbiBaeMblli KOHTpOep
NCTEeYEeHNs CpokKa.

MeTon gocTtyna K namsaTu MOMHOCTbI aHanorndeH gpyrum npmbopam O3Y. Xota onsd
3annucu uHgopmMauMm ucnonb3yetca obnactb 6GMOKHOTHOW MaMsATW, HO cucTemMa KoMaHAd
AonyckaeT 3anMcb OAHOrO UM HECKONbKUX BanT.

CewmencrtBo JlMM3Y ¢ ogHokpaTHbIM NporpammupoBaHmem DS1982, DS1985,0S1986.

CemenctBo Mukpocxem namatn DS198x ncnonbayet ana xpaHeHus nHgpopmaumm AlM3Y
C O[IHOKpaTHOW 3anucbio MHOPMaLMK, KOTOPOe He TpebyeT HanUunsa UCTOYHUKA NUTaHusa Ang
XpaHeHust nHpopmauun. Kak n B cnydae DS1990A, aHeprusa anga paboTbl ycTponctBa bepetcs
HaNpsIMyto M3 NMHUK AaHHbIX. Kak n Bce ocTanbHble npubopbl, DS198x BkntovatoT B ceba MN3Y
C CEepPUNHBIM HOMEPOM W rpynnoBbIM KogoM. Paboyasa obnactb namsaTn opraHun3oBaHa B Buae
cTpanuy, obbemom no 32 GanTa kaxagas (cm. Puc. 13,14).

Cmapuwuti adpec Cmapuwut 6aim Mnadwul 6aiim Mnadwul adpec
BanT KOHTpOnbHOM 6-GailTHbIN CEpUHBIA HoMEp ['pynnoBown koA n3y
CYyMMbl 09H
1-6anTHaga

OFIOKHOTHas NamMaATb

32-6anta JMNM3Y oKoHYaTENBHOrO XpaHEHsT AaHHbIX CtpaHuua 0
32-6arita JMNMN3Y okoHYaTENBHOrO XpaHeHUs! AAHHbIX Ctpannyat
32-6arita JMNMN3Y okoHYaTENBLHOrO XpaHeHUst AaHHbIX Crpanuua 2
32-6aiita AMM3Y oKOHYaTENbHOrO XPaHEeHNs AaHHbIX Ctpanuya 3
He ncnonesyetcs BanTbl He ncnonesyetca | butbl 3awmTbl o
8 6anT namaTtu
nepeagpecayumm OT 3anucu
COCTOSIHUS

Puc. 13. OpzaHusayus namsmu mMukpocxemol DS1982.

Mexay cobon mukpocxembl DS1982, DS1985 n DS1986 pasnunyarotca o6beMom namsTm
AaHHbIX (1 kmnobut gnsa DS1982, 16 kunobut ana DS1985 n 64 kunobuta gna DS1986),
naeHTudmkartopom rpynnosoro koga (09H, OBH n OFH) n obbemom n opraHnsauynen namsitu
COCTOSIHUS.

UrteHne gaHHbix 13 DS198x ocywecTBndeTcs aHanorMyHo BCEM OPYrMM MUKpPOCXeMam
Touch Memory™, ogHako 3anucb npousBoguTCcs uHade. lNpexae, Yem gaHHble nonagarT Ha
OKOHYaTenbHoe MecTo B paboyen obnactm namaTn, OHW BHadane 3anucbiBalOTCS B
ofHOOalnTHy0 OGNOKHOTHYIO namMsTb. [locneaylowmin KOHTPOMb BKMKOYaET NPOBEPKY CaMOW
KOMaHObl 3anucu, agpeca MW  3anncbiBaeMblX AaHHbIX C  MCMNOoNb3oBaHWeM 8-6uTHOro
KOHTponbHOro koga. Ecnm npoBepka p[gaeT nNONOXUTENbHbIA pesynbTar, TO WMNYIbC
AnnTenbHOCTbi0 1ms 1 amnnutygon 12V 3anucbiBaeT faHHble MO OKOHYaTenbHOMY afpecy.
Takon yCNOXHEHHbIN KOHTPOSb BaXeH Ansd npubopoB C OAHOKPATHbIM MPOrpaMMUpOBaHMEM,
TakK Kak ecnv faHHble OyayT 3anvMcaHbl HENPaBUITbHO, TO OHU YXXe He MOryT ObiTb M3MeHEHbI. B
cnyyae HeobxooMmocT 0O6HOBNEHUS OaHHbLIX CTapble AaHHble MOryT BbITh "nepeagpecoBaHb!”
n pobasneH HoBbIM 6NMOK AaHHbIX. Kpome TOro, kaxpasi ctpaHuua namatv MoXeT ObiTb
WHOMBUAYANbHO 3alUMLLEeHa OT nocnenyLwmx nomnbITOK 3anucu.



Cmapuwuti adpec Cmapuwut 6aim Mnadwul 6aiim Mnadwul adpec

BainT KOHTpOSbHOM Ea - . 'pynnoBown kof n3y
CYMMbi 6-6anTHbIA CEPUIHBIN HOMEP OBH, (OFH)
1-6anTHas

OfIOKHOTHas NamMaATb

32-6arita JMNMN3Y okoHYaTENBHOrO XpaHeHUs! AAHHbIX Ctpannya 0

32-6arita JMMNM3Y okoHYaTENBLHOIrO XpaHeHUst AaHHbIX Ctpanuuyat
32-6anta QMMN3Y oKoHYATENBLHOIO XPaHEHWS AaHHbIX Ctpanuua 63,

(255)
BuTbl KapTta BuTbl 3au.|,|/|rb| oT | buTbl 3awuTol 88, (352) GaiiT
nepeagpecaumm Ncnonb3oBaHNA 3anucu banTos namsaTu ot HaMSTTI
namsitm nepeagpecayumm 3anucm
COCTOSIHUSA

Puc. 14. OpeaHu3sayus namssmu mukpocxem DS1985, (DS1986).

dnary, ykasblBawLWMe Ha TO, YTO CTpaHuLa [aHHbIX 3awuuieHa OT 3anucu Unu
nepeagpecoBaHa, XpaHATCS B cTaplen obnactu namsaTn, Has3blBAEMON NaMATbIO COCTOSHUS.
3anucb B 06nacTtb NaMsaTU COCTOSIHUS NPOM3BOAMUTCH TaK >Ke, KaK U 3anucb NamsaTtv OaHHbIX.
Mpn 4YTeHun faHHbIX NMBO cocTosHWA npubopa ANa NpPoBepKU LENOCTHOCTU nepefaBaeMblX
AaHHbIX NCNONb3yeTCs BCTPOEHHbIN reHepaTop KOHTPOSIbHOW CYMMBbI.

Ba)kHbIM CBOMCTBOM MUKPOCXEM MaMATU C OAHOKPATHbIM MPOrpaMMmMpoBaHMEM SBMSIETCSA
HEBO3MOXHOCTb yAaneHus AaHHbIX. B cnyvyae Heob6xoauMocTn 06HOBMEHUSA AaHHbIX 3TO MOXeT
ObITb cOenaHo nyTeM pasMeLleHWs HOBbIX AaHHbIX Ha Apyron ctpaHuue namstu. Crtapble
AaHHble TMpU 3TOM COXPaAHAKTCA M B Clyyae HeobxoOMMOCTM MOXHO BEpHYTbCS K
nepBoHavanbHon nnbo nbon NPOMEXYTOYHOW Bepcuum daHHbiX. brnarogapsa annapartHoun
3almTe OT 3anucu, NpW YCTaHOBMEHHbIX BuTax 3awmTbl OT 3anuMCuM He CyLLEeCTBYeT HWUKaKoW
BO3MOXXHOCTWN U3MEHUTb XOTs Obl 0AMH BUT NamMATU JaHHbIX UK BanTa nepeagpecaunn.

DS1920 KOHTaKTHbIN TepMOMETP

Kak cnegyetr w3 HasBaHus, npubop npeactaesnsetr m3 cebs Touch Memory™ un
TepMomeTp, nomelwleHHble B kopnyc MicroCan™. Mukpocxema obecneumBaeT oTcyeT
Temnepatypbl C 9-OMTHOM TOYHOCTHLIO WM paspelsatrowen cnocobHocTblo 0.5°C. ToyHOCTL
namepenuns temnepatypbl coctaBnsieT 0.5°C B guanasoHe temnepatyp 0 +70°C mn 1°C B
AananasoHe —40...0°C u +70...+85°C. Bpems npeobpasoBaHus coctasnseTr ~1s. Mukpocxema
coaepXuT Takke obyro ana Bcex mukpocxem Touch Memory™ o6nacte MN3Y n KoHTponnep
MicroLAN. 3To no3sonsieT NoCTpoUTb pacnpegeneHHyo CUCTEMY N3MEpPEeHUs TemnepaTtypbl U
ANCTaHUMOHHO M3 OOQHOM0 MecTa CUMTbIBaTb 3HAYEeHUs TeMnepaTyp B pas3HbIX TOYKAX CUCTEMbI.
Mukpocxema DS1920 He coaepXUT BCTPOEHHOrO MCTOYHMKA NUTAHUS U UCMONb3yeT TOSNbKO
pexum "napasutHoro nutaHmnsa". Bo Bpemsa yukna npeobpasoBaHus TemnepaTtypbl Unm 3anucu
BO BHyTpeHHee JlIM3Y TpebyeTcss AOBOMBHO MOLUHBLINA BHELWHWUA UCTOYHMK NUTaHus. Mo aTol
NPUYMHE Ha BPEMS BbIMOSTHEHUS 3TUX onepauui TpebyeTcs NoaKknNiovYeHne akTUBHOW Harpysku
Ha wuHy MicroLAN.

UrteHne n 3anucb gaHHbIX B Mukpocxemy DS1920 npousBoamtcsa Yepes nNpoMeEXyTOYHYHO
ONOKHOTHYO namATb obbemom 8 ©GaWT C nocnegoBaTefibHbIM - AOCTyNnoM.  Pexum
NMPOM3BOSILHOTO AO0CTyNa K NaMsaATv He npegycmoTpeH. UteHne OGNOKHOTHOM namsaTu Bcerga
Ha4YMHaeTCs C [aHHbIX MOCredHero TemnepaTypHOro U3MepeHusi, 3aTeM CreayrT perucrpebl
BEPXHEr0 W HWXKHEro nopora Temnepatypbl U 3aTeM [Ba peructpa, WUCnosib3yemblX O
MHTepnoNAuMM TemMnepaTypHbIX OTCHETOB. [1ns NPoOBEPKM LENOCTHOCTU AaHHbIX NOCMe YTEHUS
nocnepgHero 6anTta 6OKHOTHOM NaMATK NepegaeTcs 8-6uTHasA KOHTPOSbHAsA cyMma.

Kpome craHgapTHbix komaHg [M3Y mukpocxema DS1920 nopaepkuBaeT BbINOSHEHUE



KomaHabl YcsioeHbili nouck [13Y. lNpeobpa3oBaTenb Temnepatypbl OTBEYAET Ha KOMaHAay
YCNOBHOIO noucka, Tosibko ecnn B pernctpbl TH 1 TL 3aHeceHbl 3HaYeHNA BEPXHErO N HMKHErO
nopora TemnepaTypbl U 3HadYeHue, MofyvYeHHoe B pesynbTaTte nocriegHero npeobpasoBaHus
TemnepaTtypbl nexuT BHe WHTepBana ot TL go TH. lNockonbKy pervctpbl TemnepaTypHbIX
noporoB 8-6uTHble W cTapwmini OUT 4BRSEeTCs 3HaKoBbIM pas3psgoM, TO Temnepartypa
npeAcTaBneHa B permcrtpax ¢ To4HoCTblo Ao +1°C.

NMPUBOPbI 0N MOHTAXA NAUKOMN.

DS2404S-C01. iByxnopToBasaA NnaMATb M Yachbl.

Ocoboe wmecto cpean npoaykuum dupmbl Dallas Semiconductor 3aHumaeT rpynna
MUKpOCXeM, npefHasHa4veHHbIX Ans pacwupenus ceten MicroLAN. B coctaB aTon rpynnbl
BXOOMT MUKpocxema asyxnoptosor namsatn DS2404S-CO01, agpecyembin krtod DS2405 um
COBOEHHbIN agpecyembln krntod DS2407.

Kak n Bce MUKpocxeMmbl, npeaHasHa4vyeHHble Ans pabotbl B coctaBe cetu MicroLAN,
Mukpocxema DS2404S-C01 copepxut 64-6mutHoe M3Y € yHuKanbHbIM NOEHTUMPUKALMOHHBbIM
HoMepoM. KpoMe Hero B cOCTaB MUKPOCXEMbl BXOAUT SHeproHesaBucumoe apyxnoptosoe O3Y
obvemom 4096 ©OuTt, u4acbl/kaneHgapb, NpPorpaMMUpPyEMbIN TauMep W CYETYMK 4ucna
BkMtoveHnn. OoMH M3 MNOPTOB AOBYXMNOPTOBOW MNamATU npencraBnsieT cobon 1-npoBogHOM
nHtepderic MicroLAN ¢ makcMmanbHOW CKOpPOCTbIO nepegayn nHgopmaumm 16.3 kunobuta B
CeKyHOy, a [pyrom — TpexnpoBOAHOW MocredoBaTenbHbli MHTepdenc [na cBsasu C
MUKPOKOHTPOMNEpPoM co ckopocTbio Ao 2 Mbits/s. CBsisb ¢ Mukpocxemon no 1-npoBogHOMY
nHtepdericy MicroLAN nonHocTblo aHanormyHa cBsasm ¢ DS1994 n goctynHbl Bce dyHKLMM
DS1994.

Mo 3-npoBogHOMY WHTepdbericy MoXeT OblTb HemnocpeacTBEHHO agpecoBaHa obnacTb
ONOKHOTHOW NamMATK, NAaMATU AaHHbIX U BCe chneuuanbHble permcTpbl MUKpocxembl. Mpn aTom
He TpebyeTcsa npenBapuTenbHOro BbinosHeHnsa komang M3Y aona agpecaunn npubopa. Ansa 3-
NPOBOAHOIO MHTepdenca AOCTYMNHbl BCE peXuMbl paboTbl MUKPOCXEMbl 3a WUCKITHOYEHWEM
KomaHA 1 gaHHbix M3Y. Apbutpax mexay AByMsi NopTamMu BbINOSHAETCS MO NpUHUMNY "nepsbii
npvwen — nepsbii obcnyxmnBaeTtca”. Mukpocxema BbinyckaeTcs B 16-BbIBOAHOM Kopnyce Tuna
SOIC n copepxut oTaensHbl BbiBog IRQ onga reHepauuu npepbiBaHWA, TaKTOBbIA BbIXO4 C
yacTtoTon 1 Hz, BbIBOObI ANSA NOAKIMOYEHNSA BHELUHEro KBapLeBOro pe3oHaropa 1 BblBOAbl AN
NOAKMNIOYEHUS BHELLHeN BaTapen nuTaHus. B 3aBUCMMOCTU OT NPUMEHEHNSA MUKPOCXEMA MOXET
pabotatb nMMBO OT MUCTOYHMKA NUTaHUA C HanpskeHnem ot 2.8V go 5.5V, ¢ barapeliHbim
MMTaHUEM MpPU OTCYTCTBMM HaNPSHKEHUs OT WUCTOYHMKA, NIMOO Tonbko OT GaTapewn. Takum
0obpa3oM, MUKpoCcXxeMa MOXET CIYXWUTb B KayeCcTBe MOCTa Mexay pasnuyHbiM 3SIEKTPOHHbLIM
obopyaoBaHnem n 1-nposogHon ceTbio MicroLAN.

DS2405. AapecyeMbliin KItou.

MukpocxeMa agpecyemoro kroda ssnsietcs 6as3oBbiM 651I0KOM A58 MOCTPOEHUS ceTen
MicroLAN. OHa npeactaBnseTt cobor N-kaHanbHbIA NOMEBOM TPAH3UCTOP C OTKPbITLIM CTOKOM
N C BbIXOOHLIM TOKOM 4mMA, KOTOPbIA MOXET OTKPbIBATbCSA N 3aKpbiBaTbCH NpU coBnageHnn 64-
OMTHOro perncTpaLMoHHOro Koga yCTponcTBa ¢ nepegaBaemMbiM N0 NUHUKM agpecom. [nsa cBA3n
C YCTPOMCTBOM WUCMOMb3yeTca craHgapTHbi 1-npoBogHon npoTokosi MicroLAN. BobixogHomn
KNIOY KaXK4on MUKPOCXEMbl MOXET He3aBMCUMO YCTaHaBnMBaTbCA B OTKPbITOE UMW 3aKpbITOe
COCTOSHME, OaXe eCniu Ha OOHOW NMHUW NPUCYTCTBYET HECKOSIbKO TaKMX YCTPOMCTB. TOYHO
TaKkKe BbIXOQHOE COCTOSIHUE KaXKOOW MUKPOCXeMbl MOXET ObiTb WMHAMBMAYANbHO CYUTAHO
BeOyLLMM NMHUN. YNpoLeHHasa CTpyKTypa Mukpocxembl DS2405 npusegeHa Ha Puc 15.

MukpocxemMa npefHa3HadeHa ansa NCnosnib3oBaHUs B ABYX Pa3fiMyHbIX Criyvasx:

1. B «kadecTBe nepeknioydatenda Ang ynpasfneHuss uWHOMKaTopaMu W BHELUHUMU
TpaH3ucTopamu.

2. [ina nogkno4eHnsa nnun oTkIoYdeHnst 6okoBbix BeTBel ceTu MicroLAN.

Tak kak MuKpocxeMa MOXeT onpefenuTb COCTOAHNE NOMMYECKOro YpoBHSA B MeCcTe CBOEro
NOAKMIOYEHUS, TO OHA MOXET TaKkKe CMY>XUTb B Ka4eCTBe AMCTAHLMOHHOIO JaTynka COCTOAHMS
PasnNU4YHbIX MEXaHU4Yeckux nepeknyaTenen Wnn, COBMECTHO C BHELLUHUM CUMOBbIM
TPaH3UCTOPOM, YNPaBnsaTb ANEeKTpoOMarHnTaMmm Unu asuratensamu.

BbIxogHOE COCTOsIHME MUKPOCXEMbI ynpaBnseTcsi BHyTpeHHUM Tpurrepom. Ecnn Tpurrep
YCTaHOBMEH, TO BLIXO[HO NOMEBON TPAH3NCTOpP ycTaHaBnmeaeT Ha Bbixoae HU3KNW yposeHs.



Kak BbIXOOQHOE COCTOSIHME BHYTPEHHEro Tpurrepa, Tak 1 JIorM4ecknii ypoBeHb Ha BbIXOAE Kroya
MOryT ObITb CYMTaHbl COOTBETCTBYHOLMMM KOMaHZamu. [lpu 3TOM He cyulectByeT crnocoba
NPsSIMOro  ynpaBfieHNs1 YCTaHOBKOW MM COPOCOM BHYTPEHHEro Tpurrepa. BoO3MOXHO TOMbKO
onpeneneHme COCTOSHUSA BHYTPEHHEro Tpurrepa U M3MeHeHMe ero Ha obpaTHoe. Tak Kak
BKITIOYEHHbI TpaH3McTop ycTaHasnmeaeTt Ha Bbixoge HU3KWMIA ypoBeHb HanpsbkeHus, To Ans
NCNosib30BaHMUs MUKPOCXEMbI B KadeCTBe AeTeKTopa BbIXOAHOrO YPOBHS, TPAH3UCTOP OOSDKEH
ObITb BbIKIMOYEH.
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Puc. 15. Cmpykmypa mukpocxembl DS2405.

[na 4TeHns BbIXOOAHOrO COCTOSIHUSI Ha CTOKEe MOSIeBOro TpaH3ucTopa MCMonb3yeTcd
komanga flMouck [3Y. locne TOro, Kak BeAyL M LUMHbI agpecoBan HeobXOO4MMbINA Koy,
BbINOSIHMB HEOOXOAMMYIO MOCnenoBaTeNbHOCTL KOMaHA, BCE MNOCreaylolme UUKIbl YTEHUS
OyayT cuuMTbiBaTb NOTMYECKMIA YPOBEHb HAa BbIXOA4E KYa A0 Tex nop, noka Bblbop MUK-
pocxeMbl He ByageT oTMeHeH nepenadent MMnynbca c6poca HU3KMIA yposeHb Ha Bbixoae
MUKPOCXEeMbl MOXeT ObITb BbI3BaH, Kak YCTAHOBKOW BHYTPEHHEro TpUrrepa MMKPOCXeMbl, TaK U
npn yctaHoBke HN3KOIO ypoBHA BHELWHWUM YCTPOWCTBOM. [nsi TOro, 4tobbl pasnnyunTb 3TU
ABa COCTOSHMS UCNONb3yeTcs KOMaHaa Yc/si08Ho20 noucka. JTa KOMaHga oTnuyaeTcsl oT
KomaHabl Mouck M3Y Tonbko TeM, YTO B NPOLIECCE MOUCKA YHACTBYIOT TOSIbKO MUKPOCXEMbI C
YyCTaHOBMNEHHbIM BHYTPEHHUM TPUITEPOM.

Tenepb, Nnocne TOro Kak BeAyLU LWIMHbI ONPEeAENnsT Ha BbIXOAE KaKoro M3 y3rnoB CeTu
yctaHosneH HN3KNI yposeHb 1 noyemy, oH MoXeT nepedats komaHay Coenadenue M13Y ans
agpecaunm KOHKPETHOro Krya U O4HOBPEMEHHOIO U3MEHEHUSI ero COCTOSHUSA Ha obpaTHoe.
Kaxgbli cnedyowmnin UUKN YTEHUS Ha WWMHE NpuBeaeT K CHATbIBAHWUIO JTOMMYECKOro YPOBHS Ha
BbIXOAE MWMKpOCXeMbl 0O TexX nop, noka Bblbop npubopa He OyaeT OTMEHeH nepegayen
Umnynbca cbpoca.

DS2407. CaBoeHHbIN agpecyeMbin knto4 u IMM3Y o6bemom 1024 6ut

Mpnbop DS2407 coaepxunT B cebe ABa N-KaHamNbHbIX MOMEBbLIX TPAH3UCTOPA C OTKPbLITLIM
CTOKOM W C ynyuleHHbIMU BbIXogHbIMU napameTpamn (50mA un 13V B kaHane «A» n 8mA un
6.5V kaHane «B»). BbIxogHOE COCTOSIHME KaXKAOro Knkova MOXeT OblTb cuuMTaHo no 1-
NPOBOAHOM NMHMK. [JONONHUTENBLHO B cocTaB Mukpocxembl Bxoamt JAMM3Y obvemom B 1024
OMT, KOTOPOE MOXET WCNOMb30oBaTbCsA AONA XpaHeHus Heobxoanmon  MHopmaumn
nonb3oBaTens.

DS1820. 1-npoBOoAHON UUchpOBOUN TEPMOMETP.

Mukpocxema npeactaBnsaetr cobon coBMmecTuMbii ¢ ceTbto  MicroLAN umdpoBon
TepmomMeTp. Mukpocxema coaepxuT Takke obuy angd Bcex npubopoB obnacte M3Y wu
KoHTponnep MicroLAN. 3710 no3BonsieT NoCTpouUTb pacnpefeneHHyd CUCTeMy U3MepeHUs



TemnepaTtypbl U CYUTbIBATb 3HAYEHUS TemnepaTyp B pasHbiX TOYKaxX CUCTEMbI AUCTAHUMUOHHO
no wuHe MicroLAN. [1a 6anta JIMN3Y npeaHasHavyeHbl ANsi XpaHEHUSA BEPXHENO U HMKHETO
AOMNYCTUMbIX 3HAYeHWU TemnepaTypbl KOHTponupyemoro obbekta. Ecnn  unamepeHHas
Temnepartypa BbIXOAUT 3a 3TU npeaernbl, TO MUKPOCXeMa coobwmuT 06 3TOM Npu BbINOSTHEHUN
KoMaHabl ¥YcnoeHo20 noucka. Ecnu e He npegnoniaraeTcs BbINOMIHEHNE KOMAHAbl YCINOBHOMO
noucka, To gsa 6anta namsaTuU MOryT UCMOMb30BaTbCA ON1S OpYrux uenen (Hanpumep, Ons
XpaHeHWs1 yCNOBHOIO Koga Mecta pacnonoxexust npubopa). Kak n apyrne npmdopsl MicroLAN,
TEPMOMETP HE COAEPXUT BHYTPEHHErO UCTOYHMKA NMUTaHWS, a UCMOMb3YEeT PEXUM “NapasnTHOro
nMTaHMs”, NPU KOTOPOM 3HEeprus, Heobxoammas ons nepegayn AaHHbIX No 1-NPOBOLHON LUMHE,
OepeTca OoT caMon WKHbI AaHHbIX. OgHako, Ans uaMmepeHus temnepatypbl n 3anmcu IlMN3Y
TpebyeTca HamHOro Gornblue 3Hepruu, Yem BedyLMhA LUMHBI MOXET obecneynTb C NOMOLLbIO
Harpyso4Horo pesuctopa 1.5...5kQ. Ota npobnema moxeT ObITb pelueHa AByMsi cnocobamu:
nmbo nyTem MCNonb30BaHWSA BHELUHEro UCTOYHMKa nutauus +5V, nubo no cetn MicroLAN,
nyTemM 3aMeHbl Harpy304HOro pe3ncTopa Ha HU3KOOMHbIA OTKPbITHIA KITHOY, NOAKMoYaoWwmnn Ha
LUMHY OaHHbIX HanpskeHne nutaHusa +5V Ha Bpemsa npeobpasoBaHusa TemnepaTypbl U 3anucu
AMMN3Y. Mpubop DS1820 MOXeT camoCTOATENbHO AETEKTMPOBaTb MCMOSMb3YEMbIA PEXNM
nutaHuna (Puc. 16) n coobwmtb 06 ncnonb3yemMom pexnme BeayLemMy LUNHbI.
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Puc. 16. Cmpykmypa uyenel numaHuss DS1820.

Mcnonb3oBaHne BHELWHEro WCTOYHMKAa MUTaHUs MOXET YCKOopuTb npeobpasoBaHue
TemnepaTtypbl, TaKk Kak MpuM 9TOM OT Beaywero WuHbl He TpebyeTcs oxupaaHus B TeYeHune
MaKCMMasribHO BO3MOXHOI0 BpeMeHu npeobpasoBaHus. K ToMy ke npu 3TOM BCE MUKPOCXEMbI
DS1820, pacnonoxeHHble Ha LWWHE, MOryT OCYLWEeCTBASATb npeobpas3oBaHMe TemnepaTypbl
ogHoBpemeHHo. [pu nutaHnn mukpocxembl no wunHe MicroLAN, HW3KOOMHbIN Harpy304HbIn
KN4 JormkeH ObiTb OTKPLIT cpasy nocne nepefadv Komanabl npeobpasoBaHMs Temnepatypbl
UM KONMpoBaHus ONOKHOTHOW namATW. [daHHble TemnepaTtypHoro npeobpa3oBaHus U
ynpaensoLwme napameTpbl pacnosioXeHol B obnactun 8-6artHon 6nokHoTHOM namsaTtu (Puc. 17).
CuuTbiBaHMe OaHHbIX Bcerga HadvHaeTcs ¢ HyneBoro agpeca. [locne 4yteHus Bcen obnactu
AaHHbIX cuMTbiBaeTcd Takke 8-OMTHas KOHTporbHad cymma. KoOHTponbHasi cymma
reHepupyeTcsl Ha OCHOBE COLEPXKMMOro G6MOKHOTHOM NamMsT U rapaHTupyeT 6e30WwnboYHOCTb
pe3ynbTatoB 4TeHud. Beaywun WWHBI JOMKEH CaMOCTOATENbHO BbIMUCAUTL 3HaYeHue
KOHTPOSIbHOW CYyMMbl U CPAaBHUTbL €70 CO 3HaYeHMEM, NOSTYYEHHbIM NPU YTEHUU N3 MUKPOCXEMBI.
CoBnageHne KOHTPOSbHbIX CyMM rapaHTUpyeT, YTO AaHHble 6binn NpoYnTaHbl NPaBUIbHO.

Avenikn namatm 0 m 1 cogepxat pesynbTaT npeobpasoBaHus TemnepaTtypbl. [aHHble
npeacTtaBneHbl B Buae 16-6uTHOro koga € OOMNOMHEHMEM [0 2-X M cofdepXaT 3HavyeHue
TemnepaTypbl, BbipaXkeHHoOW B rpagycax Llenscusa ¢ paspewwenmnem 0.5°C. Mukpocxema DS1820
npegHasHadyeHa Aans paboTbl B AvManasoHe Temnepartyp -55...+125°C. Takum obpasom
MakcuMmarnbHoe TemnepaTtypHoe 3HadeHne +125°C OypeT npeactaBneHo B BUAe
WwecTHaguaTupuyHoro 3HadeHuss OOFAh (=250 B pgecatmyHon cucteme). MuHumanbHasa
oTpuuatenbHas BenuuuHa coctaensetr FF92h (= -110 B pgecsatMyHon cucteme) npwm
Temnepatype -55°C. B npepgenax guanasoHa Temnepatyp 0...+70°C TOYHOCTb M3MepeHus
coctasnsieT £0.5°C. lNpu Temnepatypax 70...85°C ToYHOCTb M3MepeHusi nagaeTt oo +1°C n B




OCTaBLUEMCH TemnepaTypHOM [Ouana3oHe ocTtaetcda B npegenax +2°C 6e3 kakon-nmbo
AOMOSTHUTENBHON KanMbpoBKM.

Pesynbtat npeobpasoBaHus TemnepaTypbl (Mnagwni 6anT)
1 Pesynbtat npeobpasoBaHus TemnepaTypsbl (CTapLumi 6anT)
2 Pernctp TH/6anT 1 gaHHbIX Nonb3oBaTens

3 Pernctp TL/6anT 2 gaHHbIX Nofib3oBaTens

4 3apesepBnpoBaHO
5

6

7

3ape3epBUpoBaHO
Umcno ocTaBLLUMXCHA OTCYETOB
Yucrno otcyeToB Ha 1°C.

(oe]

| KoHTponbHasi cymma \
Puc. 17. Cmpykmypa 6:10kHOmMHoU namsmu mMukpocxembl DS1820.

Averikn namatn 2 n 3 gybnupyoT 3HaveHusl, 3aHeceHHble B ABe f4enkn IAMMN3Y. Onu
coaepxaT 3HayYeHUa BEpPXHEro M HWXHEro OONyCTUMbIX NpedenoB Temnepatypbl. 3HayeHus
TemnepaTtypHbIX NpeaenoB npeacrasrieHbl ¢ warom B 1°C. OT0 No3BoNseT UCNoNb3oBaTb AN
XpaHEHWs1 3Ha4YeHN NO OAHOMY BanTy.

Adenikn namatn 4 n 5 3apesepBrpoBaHbl ANA nocneayowmux pacwmpennin. iHdpopmaums
He MOXeT ObITb 3anucaHa B 9TU SSYENKW, a NpU YTEHUN U3 HUX BCerfga CYMTbIBAOTCA eQUHUYHbIE
3HaYeHus.

Avenikn namatm 6 u 7 copepxaT uHdOpmauuio O npouecce npeobpasoBaHus. OTa
WHpopMaUUs MOXET WCMNONb30BaTbCA MPU WHTEPNOMSAUMM 3HAYEHUA TemnepaTypbl, YTO
Nno3BonsieT 4OCTUYb pa3speLleHns (Ho He ToyHocTn) Ao 0.01 ...0.05°C.

Bnarogaps Hanuuuio BbiBOA4A AOMOMHUTENBHOMO UCTOYHMKA NMUTAHUSA MUKPOCXEMa MOXET
OCYyLLeCTBNATL Npeobpas3oBaHne TemnepaTtypbl, B TO BpeMs kak wuHa MicroLAN 3aHsTa
0OMeHOM AaHHbIMK ¢ ApyruMu npubopamun. Kpome Toro, HECKONbKO TEMNEpPATYpPHbIX AAaT4YMKOB
Ha LWMHE MOryT OCYLLEeCTBNATbL Npeobpa3oBaHne 04HOBPEMEHHO.

OcTtaBwmecs MUKpOCXeMbl, MpuBedeHHble B Tabnuue 5, NONHOCTLIO aHanornyHbl
COOTBETCTBYIOLWMUM yCcTponcTBam cemenctea Touch Memory™ un oTtnuyatoTcs OT HUX TOMBbKO
TUMNOM MCMNOSMb3YEeMOro Kopryca.

NMOCTPOEHUE CJTOXHbIX CETEN MicroLAN

Tononorus

MicroLAN npeactaensieT n3 cebsa npoBOAHYIO CETb, UCMOMb3YIOLLY AN OCYLLECTBEHNS
LUMpOBOI CBA3WN OAHY NMHUIO OaHHbIX U OAWH BO3BPaTHbIN NpoBof (06bl4HO 3emnsHon). CeTb
MicroLAN (cm. Puc. 18) moxeT 6bITb opraHu3oBaHa B BUAe APEBOBUMAHON CTPYKTYpbl, COCTOS-
Lier u3 CTBONa M MHOrouncrneHHbIX BeTBen. CTBOM 3TON CTPYKTYpPbl NOAKIKOYAETCH, Hanpumep,
K nocnegosatenbHOMYy nopTy RS232 nepcoHanbHOro KomnbtoTepa, KOTOPbIA CAYXUT BeayLnM
cetn MicroLAN.

B Hanbonee ypaneHHOM TOYKe KaKOOW BETBM MNoAaknNiovaeTca Mukpocxema Touch
Memory™, «koTopasi Cny>XuT MeTKoW BeTBW. MeTka npegHasHadyeHa ANd TOro, 4ToObl
NMPOKOHTPONMPOBAaThL NPOXOXAEHWE INEKTPUYECKOro curHana go Havmbonee yaaneHHON TOYKM
BeTBU. OT Apyrnx npnbopoB., MNOAKMOYEHHbIX K CETU, METKa OTNINYAETCHA TOMbKO COAEPXUMbIM
namsaTu.

Kpome TOro, nepegadya no cetm OCywWleCTBASIETCA B BUAEe OTAENbHbIX NakeToB [aHHbIX.
Kaxkabl Takor NakeT AaHHbIX 3aKkaHYMBaeTCs nepenavyen KOHTPOSIbHOM cyMMbl. Ecnv no kakom-
nmbo NpuynHe OaHHble Oblny nepefaHbl Mo CeTU HenpaBuibHO, TO BeAYLUUA LWMHBI CMOXET
cpasy 3apermcTpmpoBaTb OLWMOKY NyTEM MPOBEPKN KOHTPOSIbHOW CyMMbIl, U1 CMOXET MOBTOPUTL
nepefayy AaHHbIX. OTU Mepbl NpedHas3HayeHbl A5 MOBbIWEHUS HaOEeXHOCTU nepegayv
JaHHbIX no cetn MicroLAN v nossonsaiwT obecnedyntb 6e30WMO0YHOCTb YTEHUS U 3anucu
AaHHbIX JaXke B YCNOBUAX HECTAOUNBbHOIO 9NEKTPUYECKOro KOHTaKTa.

NMocTpoeHue BeTBNEeHUU
Ona noctpoeHns ©Gonbwon cetn 6e3 OOHOBPEMEHHOrO YBENUMYEHUS 3NEKTPUYECKOM



Harpy3kun, cetb MicroLAN wucnonb3yeT OpeBOBUOHYH CTPYKTYPY C HECKOSbKUMW YPOBHAMMU
BeTBNeHnsi. OCHOBHbLIM 3fIEMEHTOM 3TOW CTPYKTYpbl, NpeaHas3Ha4YeHHbIM AN MOAKNIYEHNs 1
OTKIIOYEHNST OTAENbHbIX BETBEW CeTwn, ABNseTcs agpecyembin knod. Cnocob KommyTaumm
otaenbHbix BeTBen cetn MicroLAN nokasaH Ha Puc. 19. JlnHua ganHbix MicroLAN noakntoveHa
OAHOBPEMEHHO KO BCeM npubopam cuctembl. Bo3BpaTtHass NMHUA HaxoauTCs B NPOBOASLLEM
COCTOSIHMM TOMbKO Ofs TeX BETBEW, KOTOpble y4acTBYHOT B MPOLIECCE CBA3UN C KOHKPETHbLIM
npnbopom.
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Puc. 18. OpeaHuzauyus cemu MicroLAN.

HeobxoauMo 0TMEeTUTb, YTO B Takon KOHduUrypaumm BosspatHas nuHmus cetn MicroLAN He
nOeHTUYHa cucTeMHon 3emne. YTobbl nsbexaTb Hanuums 3eMnsiHbiX netenb, Heobxoaumo
ncnonb3oBaTb LEnuM C OMNTPOHHOW pPasBsA3KOM AN CBSA3WM C TeMU yvacTkamu CeTu, KoTopble
AOIMKHbI ObITb 3asemneHbl. Ha Puc.20 npuBegeH npumep MCnonb3oBaHUS WHTepderica C
OMTPOHHOM pa3BA3KOMN.

MporpammHoe obcnyxuBaHue ceTun

lMocne nogknoyeHust nutaHna K cetn MicroLAN BegyLmin WNHBI MOXET YBUAETb TOJSIbKO
Te nNpubopsbl, KOTOpblE MOAKMOYEHbI HEMNOCPEACTBEHHO K OCHOBHOMY CTBONYy ceTu. B obuem
cny4ae 9TO MOryT ObiTb TONbKO agpecyemble Krum U MeTKa cTBona. pexae YeM HaumMHaTb
Kakon-nmbo OoOMeH OaHHbIX 3a npedeniamym CTBOMa CeTU BedyL M LUWMHBI OOSMKEH U3Yy4YnTb
Tononornio cetn. NoaToMy NepBbIM LLIArOM SAABASETCS aHanM3 TOSbKO aApeCyeMbIX KIoYen B
cetn. HauMHas ¢ OCHOBHOro CTBOMa, BeAyWMh LWWHbI MOCMeAoBaTENbHO OMpalliMBaeT MU
3anucbliBaeT perucTpalmMoHHble HoMepa BCeX afpecyemblX Kroven. 3aTeM, HahdeHHbIe Koun
OTKpbIBAOTCSA MO OAHOMY, W aHanorM4yHO OCYLLECTBISIETCA ONpPOC, MOAKMIOYEHHbIX BETBEWN
cnegywouwiero ypoBHsi. Ecnn Ha Hux oBGHapyxmBalTCs agpecyemble K4yuM, TO OHWU Takxke
PErMCTPUPYIOTCA U 3aTeM MO oyepean OTKpbiBakTCcs. [locne aToro ctaHoBUTCS BO3MOXXHbLIM
Onpoc BeTBeN criegylowero ypoBHsS. JTOT MNpouecc NPOoAOSMKaeTCAa OO0 OKOHYaTeslbHOro
NOCTPOEHMsT TOMOMOMMNU CeTn B NamsATU Bedywlero wuHel. Ha cnegywowem atane Begywumin
OOIMKEH uaeHTUdUUMpoBaTb BCe OCTamnbHble MNpubopbl Ha LWKWHE, He gBndAloLmnecs
agpecyemMbiMn Kntodamn. [ns 9Toro, HaudMHasi ¢ OCHOBHOMO CTBOSI@ M UCMOMb3ysa CTPYKTYpy
CceTn, NOSTy4YEHHYIO Ha NepBOM 3Tane, BeAyLWUin LWNHBbI OTKPbIBAET MO OOHOW BCE BETBM CETU U
3anucbiBaeT perncTpaunuoHHble HoMepa BCex OOHapyXXEHHbIX Ha Her NpubopoB. AT OaHHble
aobaBnaAwTCA K Mogenu TOomnonormm cetu B NamsaTM Begywlero. Tenepb, nocne TOro Kak



BeyLWWUN WNHbI UMeeT TOYHYI KapTuHy Tononormm cetu MicroLAN n pacnosnoxeHust Ha Hen
NpnbopoB, CTAHOBUTCHA BO3MOXHbIM ObICTpOE NOCTPOEHWe NMyTu JOCTYyNa K Kaxgomy npubopy u
ocyulecTBneHne cBs3nM c¢ HuM. [lpu HeobxoguMmocTu AocTyna nonb3oBaTtens Ao nwoboro
npnbopa, BeayLwMii OTKpbIBaeT BCE KIOuYW, No3sonswowme obecneuntb AOCTYN OO AaHHOrO
npnbopa, n agpecyet ero komaHgon CoenadeHue l13Y. B 3TOT MOMEHT OTMEHEH BbIGOP BCEX
ocCTanbHbIX NPUOOPOB Ha NUHUK, N Heobxoaumblii Npubop BblIbpaH U roToB ANA Nepenaydn
AaHHbIX. Takass cxema nos3BonsieT obecneyntb OOMEH [aHHbIMM C KOHKPETHbIM Mpubopom
HEe3aBMCMMO OT MeCTa ero pacrnosioXXeHus B CETW.

LIMB, DATA
LIMB, RETURN o
DS2405 or DS2407
ADDRESSABLE
SWITCH ]
1-WIRE _I[
INTERFACE
TRUNK, DATA TRUNK, DATA L
MASTER TRUNK, RETURN . TRUNK, RETURN

Puc. 19. Crnocob kommymauyuu gemeeli cemu MicroLAN.

O
MicroLAN RELATED
VOLTAGE SUPPLY %%?‘TJ;‘EEF‘S% ;‘;EP
.
. ZX \ TOGGLE FLIP-FLOP
1-WIRE ;gwe R SWITCH
INTERFACE
DATA
DUAL L
OPTO
| I: COUPLER
RETURN DS2407 » f\/ §Z
| DUAL ADDRESSABLE SWITCH _ | | T
GROUND

Puc. 20. lNpumep uHmepgbelica ¢ ormpPoHHOU pa3esi3Kol.

CnegyeTt OTMETUTb, YTO AN YMEHbLUEHMS HAarpy3kM Ha JIMHUIO XXenaTenbHO AepXXaTb BCe
KIH04K, KOTOPbIE HE y4acTBYIOT B NpoLecce CBA3N, B 3aKPbITOM COCTOSAHUN. BbinonHeHue atoro
YCNOBUSI CTAHOBUTCS HeOoBXoOuMbIM NPW MOCTPOEHUM CeTU OOMbLUOA NPOTSXKEHHOCTU CO
CITOXKHOW TOMONOrnen.

BIIUAHUE OTAEJIbHbIX KOMMOHEHTOB CETU

CoegnHuTenbHbIN Kabenb

Mpn 6onbLiON ANMHE COEOMHUTENBHOrO Kabens CTaHOBATCA 3aMeTHbIMM €ro BrMsiHAE Ha
pacrnpocTpaHeHMe CcurHamnoB. OTO CTAHOBUTCA OCOOEHHO OLYTMMbIM, KOraa BpeMs
pacrnpoCcTpaHeHnsl curHana no kabenw CTaHOBUTCS CPaBHUMbLIM C ONUTESNIbHOCTbLI (DPOHTOB.
Ecnn Ha obounx koHuax kabensa He obecneveHa Hagnexawas Harpyska, 3To MOXeT NPUBECTU K
3HaAYUTENBHOMY UCKaXKEHNIO PPOHTOB CMUrHana u BbIbpocy Ha ero BepLUMHe.

Kaxgbin kabenb obnagaet HEKOTOPbIM 3HAYEHMEM MOFOHHOW €MKOCTWU, NHOYKTUBHOCTU M
aKTUBHOIO  COMPOTMBAEHMA. OTWU NapaMeTpbl  ONpeaenswTcss reomeTpuen  kabens,



9MEeKTponpoBOAALMM  MaTepuariom W  TUMOM  U3oNAuMKM  Mexay npoBogHukamu. OHu
onpenensioT XxapakTepucTuyeckuin nmnegaHc kabens, gemndupoBaHMe CUrHanNoB U CKOPOCTb
nx pacnpocTtpaHeHusi. [ToroHHoe conpoTUBNEHNE N NHAYKTUBHOCTb OObIYHO AOCTATOMHO Manbl
N UMM MOXHO npeHebpeyb. NMoroHHas eMKoCTb, 3Ha4YeHMe KOTOPOW OObIYHO NEXNUT B AnanasoHe
oT 30pF/m po 100pF/m, pomkHa npuHMMaTbCA BO BHMMaHWE, TaK Kak cocTaBnser
3Ha4MTENbHbIN BKNa4 B CYMMapHYH eMKOCTb CETH.

B uvaoeanbHOM Bakyyme CKOpPOCTb pacnpoCTpaHEeHUs 3MeKTPOMarHUTHOroO U3ryyYyeHus
coctaBngaeT npnbnuantenbHo 300m/us. Mpu pacnpocTtpaHeHun nNo maeanbHoMy kabento (6e3
€MKOCTW, MHOYKTMBHOCTM M 6e3 noTepb) gnuHor 300m uMnynbC AOCTUTHET APYroro KoHua
kabens 4epes 1us, oTpasnTCa OT HEro M BepHeTca K Hadany kabens yepes 2us. OOblYHbIE
NPOMbILLNIEHHbIE Kabenn KOHeYHO He uaeanbHbl. bnarogaps MHOYKTUBHOW U €MKOCTHOW CBSI3U
Mexgy npoBOOHMKAMW W  OTHOCUTESTbHOW ANSNEKTPUYECKON MPOHMLAEeMOCTU MaTtepuana
nsonatopa (2.5...6) NpakTU4eckn AOCTUKMMAsi CKOPOCTb pacnpoCTpaHEeHUs COCTaBnseT 0ObIYHO
2/3 oT ckopocTu cBeTa. B npuBegeHHOM Bbiwe npuMepe 3TO MNpUBESIO Obl K AOCTMXKEHUIO
MMMYNbCOM KOHLIOB Kabernsi COOTBETCTBEHHO Yepes 1.5us u 3pus.

[MoTepn Ha akTMBHOM COMPOTMBIEHMM Kabensa npuBOAAT K HaPYLUEHUK JIOMMYECKUX
ypoBHel curHanos. Mpy nocTpoeHnn 6onblMX CeTeln y3rbl BETBNEHNS N NOAKNHOYEHHBbIE K HAM
afpecyemMble KIHYM BHOCAT [AOMOMHUTENbHble noTepy Ha wuHe. OB6bIMHO rNaBHbIMU
hakTopamn, OrpaHNYMBaOLMMM MaKCUMarbHYK MPOTSPKEHHOCTb CETU, SABMSETCH E€MKOCTb
kabenss COBMECTHO C UuensMuM "mapasmTHOrO nUTaHua" MUKPOCXeM. JTO MNpUMBOAUT K
HeobXxo4MMOCTN BBEAEHUS BPEMEHHOWN 3a4epXKKM Mopsiaka HECKONbKMX MUINIMCEKYH, nNpexae
4YyeM CTaHeT BO3MOXHbIM Ha4dano odbmeHa no cetn MicroLAN, ocobeHHO npu MCnonb3oBaHUN
NMacCUBHOW (PE3UCTUBHOWN) Harpy3kn ans obecnevyeHus NUTaHNA MUKPOCXeM. TOYHO Takxke npu
NOAKMIOYEHUN K CETU KaXXJ0n HOBOW BETBW NOHAZobUTCA aHanormyHoe Bpems 3apsakv nopsgka
ogHoM mMunnucekyHabl. Lenu "napasmtHOro nutaHus" BHOBb MOAKIHOYEHHBLIX MUKPOCXEM
BbI3OBYT MafieHne HanpsbkeHns Ha 1-NpoBOAHON Lenn Ha BpeMsi 3apsaku  BHYTPEHHUX
KOoHOeHcaTopoB nuTaHus. [locne 9TOro BpeMeHM BOCCTAHOBMEHUSI MOCMe KaXaoro Luukna
obMeHa Ha wWwuHe ByaeT A4OCTaTOYHO NSt MOMOSIHEHUS 3anaca SHepruun, UCMosib30BaHHOW BO
BpemMs npeablayLwero umkna.

CTpyKTypa C OTKPbITbIM CTOKOM.

Cetb MicroLAN uncnonb3yeT KOHurypaumio C OTKPbITbIM CTOKOM (MOHTaxHoe W) c
MacCMBHbIM PE3NUCTOPOM, BKIOYEHHbIM B LUenb nutaHus 5V. CBaA3b BbIMNOMHAETCS BO
BPEMEHHbIX WHTepBanax AanutenbHocTbto 60us Ha OUT nnwc  Hebonbwoe Bpems
BOCCTAHOBMNEHNA MeXay OTAeNbHbIMA BpPEMEHHbIMU WHTepBanamun. brnarogaps Hu3komy
UMnegaHCcy akTUBHbIX Lenen reHepauuun norumdeckoro 0, Bpemsa cnaga curHanoB AOCTaTOYHO
mano (~1us). Bpema HapacTaHus curHana onpegensdetcd nNpou3BedeHNEM Harpy3o4yHoOro
pe3ncTopa u CyMMapHO EMKOCTHOW Harpy3Kom BCEX aKTUBHbLIX BETBEW CETU, BKIOYAS EMKOCTb
camoro kabens 1 BXOAHYH eMKOCTb BCeX Npnbopos.

MakcumanbHoe HanpsbkeHne BbICOKOIO ypoBHs B ceTn onpegensieTcss BeNUYMHOM
Harpy3o4HOro pesmcropa u CyMMapHbIM TOKOM YTeYKn BCeX NMPUOOPOB Ha aKTUBHbIX CErMeHTax
cetn. Yem Oonble npnbopoB HaxoauTCa Ha NMHUK, TeM Bonblue nageHue HanpshkeHnsa Ha
Harpy3o4yHoMm pesuctope. COOTBETCTBEHHO MpM MNOBbIWEHUN MAAEHUS HanpshKeHus Ha
Harpy3o4HoOM pes3ncTtope, 6onblie BpeMeHn TpebyeTcs anga Toro, YTobbl HAaNPsHXKeHNE Ha NIMHUK
AOCTUIMNO YPOBHS norndeckor eanHnupsl 2.2V n mmHumarnsHoro paboyero HanpsbkeHuns 2.8V.

Bpems HapacTaHusa curHana MoxeT ObiTb YnydlweHO nyTeM YMeHbLUeHUS HOMUHana
Harpy3o4HOro pesncropa, MCNosb3oBaHUA Kabensa C MeHbLUel eMKOCTbI0 UM YMEHbLUEHMS
Harpy3kM Ha akTMBHbIX BeTBsX ceTh. OQHaKko HOMMHAM Harpy304YHOro pe3ncTopa He AO0SMKEH
ObITb HMXe 1.5kQ. Micnonb3oBaHWe 04eHb HU3KOro 3HAYeHUs yBenmuuT HanpsxeHne HU3KOIO
NOrMYECcKOro YpOBHSA M YMEHbLUUT MOMeXo3alMLEeHHOCTb cUcTeMbl. B Hambonee KpUTUYHbBIX
cuTyaumsax ans obecneveHms HeOO6XoOUMbIX CUTHArNoOB Ha LUMHE U OOCTUXKEHUS MakCMMarbHOM
MOMEXO3ALUMNLLEHHOCTU MOXET MCMNONb30BaTbCA aKTUBHLINM ApanBep. Takon apaniBep MOXeT
TaKke coaepxaTb CXeMbl NogaBNeHNs axa.

Appecyemble nepekxnyarenu
AppecyeMblii nepeksoyaTens 9BNAeTCs OCHOBHbIM KOMMOHEHTOM sl CO34aHus BETBEN
cnoxHon cetn MicroLAN. OH npeacTtaBnsieT n3 cebs TpexsbiBOOHOE YCTPOWCTBO C BbIXOAHLIM



NnoneBbIM TPaAH3UCTOPOM C OTKPbITbIM CTOKOM, yrnpasnsgembiM Mo 1-nposogHon wwuHe. Bo
BKITIOYEHHOM COCTOSIHUM CONPOTUBIIEHWE TpaH3uctopa obblMHO cocTaBsnseT okono 15Q, B
BbIKIMIOYEHHOM COCTOsIHUM — oKosio 10MQ. N3-3a HM3KOro, HO He HyreBOro ConpoTUBIIEHUS
OTKPbLITOrO TPaH3UCTOpPa, KaXabli nepeknoyaTtens Ha NyTM K KOHKPETHOMY YCTPONCTBY B CETU
co3gaeT Hebonbwoe nageHve HanpshkeHnst okono 30mV (15Qx2mA npu  Harpy3o4yHOM
pesanctope 2.5kQ, MNOAOKIOYEHHOM K HanpsbkeHuto nuTaHus +5V). Yem Oonble
nepeknyaTenen BKMIOYEHO Ha MNyTW, TeM Bblwe HanpshkeHne norudeckoro 0 npu YTeHUM
AaHHbIX BeaywuMm LWuHbL. AgpecyemMbll nepeknoyaTtenbs MNoYTU He BAusieT Ha YpPOBEHb
nornyeckon 1, oH Tonbko gob6aBnseT Harpy3ky Ha LUMHE, Kak 1 Ntobon Apyror KOMMOHEHT Ha
aKTUBHbIX BETBSAX.

Ecrim BetBb cetm MicroLAN oTknodeHa nyTemM MepeksiiovyeHns  agpecyemoro
nepeknyaTenst B COCTOAHME C BbICOKAM BbIXOAHbIM CONPOTUBIIEHMEM, BCE YCTPOMCTBaA Ha
3TON 1 BCEX JOYEPHUX BETBAX OTKMOYEHbI OT UCTOYHMKA "NapasnTHOro nutaHus". Agpecyemole
nepeknyaTenu TepstoT CBOe COCTOsiHUE. Ecnn oTKMoUYnTb BETBb OT CETU NPUBNN3NTENBHO Ha
1 cekyHay unu 6onee 1 3atem BKINIOYUTbL CHOBA, TO BCE nepeknioyartenn dyayT yCTaHOBMNEHDbI B
COCTOSIHME C BbIKITHOYEHHLIM BbIXOAHBIM  TpaH3UCTOpOM. WM3-3a "napasuTHOro nutaHus",
BKIMOYEHMNE NUTaHUS BbI3OBET KpaTKOBPEMEHHOE NafeHne HanpshkeHnsa Ha 1-npoBOAHON LUMHE,
NnoKa KoHOeHcaTopbl NUTaHWUs NPUBOPOB Ha MNOAKMIOYEHHOW BETBU HE 3apaaaTCA MNOMHOCTLIO.

Ecnn agpecyemble nepekniyaTenu Ha BETBSAX NCMonb3yrTCH ans
BKIMOYEHNS/BbIKNOYeHUss  obopygoBanHma no cetm  MicroLAN, To ana  noggepxaHus
paboTocnocobHOCTM 000pyAOBaHMS Ha OTKIYEHHbIX BETBAX [JOSDKEH WCMONb30BaTbCS
NHTepdenc ¢ ONTPOHHOW Pa3BSA3KOM.

1-npoBoaHON UHTepdenc, UCTOYHMK NAPa3UTHOIO NUTAHUA.

UToObl NOHATL NpobGnemMbl, CBsI3@aHHblE C YPOBHAMM HAMpPsSBPKEHUW U BPEMEHHbIMM
napametTpammu cetn MicroLAN, Hy>XHO 0OpaTUTbCA K 9KBUBANIEHTHOW 3NEKTPUYECKON CXeme
(Pwnc. 21). MicroLAN cocTouT u3 Tpex CerMeHTOB:

a) BeOyLUMIA LUVHBI,

0) npoBogHas ceTb.

B) HEMOCPEACTBEHHO YCTPOWCTBA B CETM.

Ha cTtopoHe Beaywlero wWuHbl MMEETCH WMCTOYHMK MOCTOSIHHOIO HanpshKeHWUs MUTaHus,
Harpy304HbI PE3NUCTOpP, BKIOYEHHbIW MexXay JNUHWEN OaHHbIX W UCTOYHUKOM MUTaHUSA U
ynpaensieMblii BeOyLMM LUWHbI KMOY, BKIOYEHHbIW MeXAy NUHWEN OaHHbIX U BO3BPaTHLIM
NpPOBOAOM.

CoegnHeHne mexay Begywmm n 1-npoBoAaHbIM NpnBOpoOM Ans NPOCTOTbl NPeacTaBeHo
COCPeaoTOYEHHON EMKOCTbI0 Kabens M OMWYECKMM COMPOTMBIIEHWEM JIMHUM [OAHHbIX W
BO3BpaTHOro nposofa. EMkoCTb kabens BbluMCrieHa NyTeEM YMHOXEHUS OnvHbI Kabensa mexay
BedyWMM LWKHBbI U Haubonee oTAaneHHbIM YCTPOMCTBOM Ha MOFOHHYH €MKOCTb kabens.
ConpoTuBneHne nUHUKM AaHHbIX NpeacTtaBnsieT cobor AnvHy Kabensi, YMHOXEHHYK Ha
MOroHHoe conpoTuBnenne nposoga. ConpoTMBneHMEe BO3BPATHOM JIMHMM  BKNOYaeT
COMPOTUBIIEHNE NUHUN OaHHbIX NOC 150 ANa KaXxaoro agpecyemoro nepeknidarensa mexay
BeAyLWNM LINHbI U Hanbonee oTAaneHHoOW BETBbIO.

1-NnpoBOAHOE YCTPOWCTBO NPeACTaBfieHO BXOAHOW eMKOCTbio (Cy), NOCTOSIHHbIM TOKOM
paspsaga (lpsc) 06blMHO 5uA, cxemon "napasutHoro nutanms" (D, R, C..) n paboynm ToKOM
10pA, npoTekawwmm BO BpeMs cBA3W. Jlloboe yCTPOMCTBO, MOCTOSIHHO HaxoAslieecs Ha
aKTUBHbIX BETBAX CeTU noTpebnsaetr paboumii TOK, OaXe eCnu OHO He agpecoBaHo. JTOoT
pabounii TOK TpebyeTrca AONs CUHXpPOHM3auun 1 -NpoBOAHOrO WHTepdenca npubopa c
NPOTOKONIOM CBsi3N. Bo BpeMsi npoBefeHns CBS3N CONPOTMBIIEHME OTKPbLITOrO Kinko4a B COCTaBe
npnbopa coctaenseTr okono 100Q2, 4yTo NpPUBOAUT K MpOTEKaHUKO Toka nopsaka 4mA npu
nageHun HanpskeHna 0.4V. Ecnn Ha akTMBHbIX BETBAX CE€TU MOCTOSAHHO HaxoOUTCA MHOro
ycTponcTB, To 3HavyeHusa C,y, lpse, lop, M C, AOMKHBI OblTb YMHOXEHbI HA YMCIIO YCTPOWCTB;
3HadyeHne R, pomkHO ObiTb pasgeneHo Ha uyucno yctponctB. MOIM-TpaH3ucTop Ha
9KBMBASIEHTHON CXEMe YCTPOMCTBa NO3BOSISET OTBEYaTb Ha KOMaHAy, yCTaHaBNMBas Ha LUMHE
3HayeHne normyeckoro 0. Kpome umknoe O6HapyxeHusi npucymcmeusi, komaHabl lMoucka
Nn3Y, Mponycka MN3Y n YmeHus M3Y TONbKO OAMH TakoW TPAH3UCTOP MOXET HaxoauTbCH B
NPOBOASLLEM COCTOSIHUM B TE€YEHME KOPOTKOro nepuvofa YTeHUst AaHHbIX U3 aapeCcoBaHHOro
yCTpoucTBa.



MASTER MicroLAN 1-WIRE DEVICE
R R Di
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RETURN
*DURING COMMUNICATION ONLY

Puc. 21. OksusaneHmHas anekmpu4yeckasi cxema cemu MicroLAN.

Harpy3soyHas cnocobHocTb cet MicroLAN 3aBMCUT OT 3HA4YeHUs1 Harpy304HOro
pe3ncTopa u nuTatrwero Hanpsxenus. lNMpegen Harpy3o4Hon cnocobHOCTU AocTuraeTcs, Korga
nageHne HanpsbkeHUs Ha Harpy3oyHOM pes3ncTope YMeHbllaeT HanpskeHue Ha LWuHe
MicroLAN pgo 2.8V. 310 MuHMUManbHOe HanpsbkeHue, Tpebyemoe nOna 3apsagku  uenen
"napasntHoro nutaHma" mmkpocxeM. HarpysodHas cnocobHocTb cetn MicroLAN npeactaBneHa
B Tabnuue 7:

Tabnuya 7. HaepysoyHas criocobHocmbs cemu MicroLAN.

Harpy3o4Hblin pesnctop HanpspkeHne nutaHus

4.0V 50V 6.0V
1.5 kQ 53 96 142
1.8 kQ 44 81 119
2.2 kQ 36 67 97
2.7 kQ 30 54 79
3.3 kQ 24 44 65
3.9 kQ 21 38 55
4.7 kQ 17 31 45

Kak nokasaHo Ha Pwuc. 21, kaxpgoe yctponctBo MicroLAN yBenuunmBaetr €MKOCTHYHO
Harpysky B ceTu. BxogHasi eMKOCTb yCTpoWCTBa Bcerga npuUCYTCTBYET Ha LnHe. EMKOCTb
KoHOeHcaTopa napasntHoro nutaHus (600pF) Tonbko BpemeHHO obHapyxusaeT cebs Ha LnHe,
Korga HanpsbkeHve nuTaHus nogaeTcs B MNepBbld pa3 M HauMHaeTCsl 3apsii BHYTPEHHEMN
€MKOCTM nuTaHus. Takke 3aMeTHO BfUSHME EMKOCTU MUTaHUS BO BpeMsi MOMOSHEHUS ee
3apsiga. Ho aTo cnyvaeTtca npu ypoBHAX Hanpsikennsa >2.8V n cnegoBaTtesnibHO He yBeNMYMBaeT
€MKOCTb CWUCTEMbl BO BpeMsi HopMarnbHOW CBA3WM. [lpy akTMBM3auMm HOBOW BeTBU C
NOAKMIOYEHHBIMN K HEW yCTpoOMCTBaMM HeobXoaMMO 3afepxaTb Hadano CBSA3M Ha Bpems
3apsaKkM KOHAEHCATOPOB NUTAHUA.

Pa6oTta c nocnepoBatenbHbIM UHTEpcencom

[lna cornacosaHunsa ogHonposoaHon cetn MicroLAN ¢ nocnepoBatenbHbIM UHTEPgENCOM
KOMMbIOTEPa BbiMycKkaeTca agantep nocnegosaTtensHoro nopta DS9097. MNocnegoBaTtenbHbI
nopT KOMMbOTEpPA YCTaHaBnMBaeTCA ANA nepegadym faHHbIX Ha ckopoctn 115.2kbps. [Onsa
nocnefoBaTeNbHOIO WHTepdenrica Kaxablh BPEMEHHOW WHTepBan obOMeHa Ha LWuHe
9KBMBAsieHTEeH NosIHOMy cumBony. B 3aBUCMMOCTM OT CMMBOIA, 3anMCaHHOrO B nepenaroLni
perncTp uHTepdenca, dbyaget nepefgaHa BpeMeHHasa nocriefoBaTernibHOCTb NMMBO 3anucK Hyns,
nmmbo  3anmMcn  eamHuubl. WHTepdenc  co3gaeTr  unmM OETEKTMPYET  BPEMEHHYIH0
nocnefoBaTeNibHOCTb CUrHanoOB Ha LUMHE, BbIOMpasi COOTBETCTBYHOLWMWA LAGMOH [aHHbIX.
BpemeHHas nocnefoBaTenbHOCTb YTEHUSI JaHHbIX aHanorn4yHa nocrnegoBaTerlbHOCTU 3anucu
eavHuubl. OgHako, B OTNMYME OT LUMKMA 3annucu eguHuLbl, LeHTpanbHbIM npoueccop He byaet
cbpacbiBaTb [aHHble, KOTOpble MOCTynawT B MNPUEMHbIA pPerucTp nocne reHepaumm
nocrnegoBaTenibHOCTU YTEHUS AaHHbIX. Tak Kak BCe JaHHble nepeaarnTcs, HauymMHasi ¢ Mnagiwero
6uta, To nobon oteBeT ¢ WnHbl MicroLAN HaxoauTcsa B cambix Mnagwmx 6utax nostly4eHHoro
cvMmBOna.



[Mpn onepayusix YTEHUS KaHan npuema nocriegoBaTenibHOro uHTepdenca akTuBmsnpyet
CBOIO paboTy Mo Nepexody curHana Ha LWMHe U3 HeaKTUBHOIo COCTOSAHUS (BO BpeMsi OTCYTCTBUSA
CBSI3M UMM B MPOMEXYTKE MeXOy CUMBOMaMu) K akTMBHOMY COCTOSHMIO. Kaxabli cumBON
HayMHaeTcs CO CTapToBOro 6uTa, nepegaBaeMoro HenocpeACTBEHHO nepeq AaHHbIMU. JTO
obecneynBaeT NoAroToBKY NocnefoBaTefnibHOro UHTepdenca K npuemMy AOCTOBEPHbIX AaHHbIX.
Mpn ckopoctn obmeHa 115.2kbps npogomkutensHocTb T cTapToBoro 6uta, Takke Kak u
WHOPMAUMOHHBLIX  pa3psagoB  coctasnser  8.68us. MakcumanbHas  OOCTOBEPHOCTb
CUMTbIBAEMbIX [aHHbIX OOCTUraeTcsa Mpu OCYLEeCTBMEHUN BbIOOPKM B cepeanHe BPEMEHHOTO
WHTepBana npeacraBneHns kaxgoro 6Outa. Takmm obpasom, Haunydwmne BpemMeHa nnsi
ocyuwectBneHuns Bblbopok coctasnawT 1.5T, 2.5T, 3.5T, n T.4. C MOMEHTa CUHXPOHM3aLUN
npuemMHoro kanana. lpun ckopoctn paboTbl 115.2kbps MOMeEHTbI OcylLlecTBneHUs BbIOOPKM
coctasnsoT 13.02us, 21.70us, 30.38us, 1 T.4 Nocne Havana cMvBosa.

OTN BpemMeHa OOSMKHbl COOTBETCTBOBATb BPEMEHHbIM WHTEpBasnaM YTeHUs OaHHbIX Ha
wnHe. [lpn nepepayvye AaHHbIX 1-NPOBOAHLIM  YCTPOMCTBOM rapaHTUpOBaHHOE BpeMS
COXpaHEeHNs Ha LWKWHe npaBuibHbIX AaHHbIX cocTaenseT 15us OT Hayana BpPEMEHHOro
WHTEpBana 4YTeHWs AaHHbIX. OTO O3Ha4yaeT, YTO OCYLUECTBMEHWE NepBON BbIOOPKM 4epes
13.02us nocne Havyana BPEMEHHOro MHTepBana 0becneynT cYnTbiBaHME AOCTOBEPHLIX AAHHbIX.
OpHako npu yTeHun 1 3TO NOTpebyeT BpPeEMEHW YCTAHOBIIEHUSI HamnpshKeHUs Ha LUuHe A0
ypoBHS norndeckor 1 He npesbiwatowero 4.34us (Bpemsa OT KOHUa craptoBoro 6wuta Ao
cepeauHbl NepBoro MHOpPMaLMOHHOIO paspsaaa).

OTO ycrnoBue TPYAHO BbINOMHUTL, OCOBEHHO MPU HanMMYUW ONMHHOTO Kabens mexay
BeAyWMM WnHbl 1 1-npoBoAaHbIM ycTporicTtBOM. OaHako nepefatowiee YCTPOUCTBO OObIYHO
nonaepxusaetr HU3KMI nornyeckuii ypoBeHb Ha wwuHe B TedeHue 30us. MosTtomy, ecnu
aKcnnyaTtauMoHHble  peXumbl Bcex 1-MpoBOAHbIX  YyCTpoMCcTB Ha  wuHe  MicroLAN
noaaepXXuBatTCca B ONpeaeneHHbiX npegenax, MCnofb3oBaHWe BTOPOro Guta npu YTeHuu
AaHHbIX Ha WuHe obecneumBaeT Oonee HagexHble pe3ynbTaTtbl. YTeHMe [aHHbIX Yepes
21.70us nocrne Havana uukna obMeHa Ha LWKWHe obecneynmBaeT [OOCTATOMHO HaAeXHoe
cuuTbiBaHue norndeckoro 0 u B To e Bpemsa octaBndeT 13.02us Ansg AOCTUXEHUA CUTHANoMm Ha
wuHe BbICOKOIO nornyeckoro ypoBHSI MpU YTEHUWU fiormdeckon 1. Pexum 4TeHus BTOporo
WHPOPMALMOHHOIO BUTa MOXHO MCMNONb30BaTb €CNK BCe NPUOOPbl Ha LWIMHE HaxoaaTcsa B
AnanasoHe Temnepatyp oT 0 go +50°C n HanpshkeHne NUTaHus WnHbl He Hke +5V. ApganTtep
nocnegosaTensHoro nopta DS9097, Hanpumep, obecneumBaeT HanpsbikeHne nuTaHusa 6V, npu
Harpy3o4HoM cornpoTtumeneHnn 1.5kQ.

Harpy3ouHbin pesuctop MicroLAN CcOBMECTHO C €MKOCTbl kabens u BXOAHbIMW
€MKOCTSIMU MpMOOpPOB, MOAKMIOYEHHBLIX K aKTMBHbIM BETBSIM CeTW ONpedenstoT MOCTOSAHHYIO
BpeMeHu 1t ceTu. INMocKonbKy KOHAEeHcaTopbl Lener napasuTtHOro NMTaHus He nepesapsiKaroTcs,
3Ta NOCTOSAHHAA BpeMeHU onpeaernseT BpeMs B Te4eHne KOToporo Ha nNuHumn gadHelx MicroLAN
yCTaHaBnNmMBaeTcHa ypoBeHb Nnorndeckor 1. MNpu aTom dopma curHana Ha LimHe MOXeT ObiTb
Bbl4MCIEHA KaK:

V(t)=VeuueX(1-exp(t/t))

Tak Kak HanpsKeHue Ha LMHEe OOSMKHO AO0CTUYb MOPOroBoro ypoBHs 2.2V B TedeHue
t=13.02us, 3HadyeHne t MOXeT ObiTb BblMMCNEHO ANs N6Oro AOMYCTUMOro HanpsKeHus
NUTaHUS Kak

7=13.02[us] / In(Veyrup/( Veurrue - 2.2 [V])).

[onyctumble 3Ha4YeHMsA MOCTOSIHHOW BpeMeHn npueeaeHsl B Tabnuvue 8:

Tabnuya 8. [Jonycmumble 3Ha4eHUs MOCMOSIHHOU 8peMEHU T.

MakcumarnbHoe 3Ha4veHune HanpsihkeHus NnuTaHns WUHLI
NOCTOSAHHOM BPEMEHMW LUNHbI 4.0V 50V 6.0V
T 16.3 us 22.4 us 28.5 us

lNMpegnonaraga, 4to wwnHa MicroLAN HarpyxeHa MakCcMManbHOM YUCIIOM YCTPOWCTB,
npuBegeHHbIM B Tabnuue 7, cobcTBEHHAss EMKOCTb Kabensa He QOSKHA NPEBbICUTb 3HAYEHWUH,
npmBegeHHbIX B Tabnnuye 9, 4tobbl 06ecneunTtb HeOH6XO0ANMOE 3HAYEHMNE NOCTOSIHHOW BPEMEHW.

Mpn ncnonb3oBaHMM Ha LUMHE MEHbLUEro 4ymcna npubopoB MakCcMmarbHO AOMYCTUMbIE
3Ha4yeHMs1 eMKOCTU kabenst moryT ObiTb yBenuueHbl Ha 30pF He kaxablh OTCYTCTBYHOLLMIA
npmnbop.



Tabnuya 9. MakcumaribHas doriycmumasi eMKocmb Kabersisi npu MakcumarsabHOM qucrie
ycmpoucme Ha WUHe.

Harpy3o4iHbin EmMkocTb [nF] npn HanpsxeHun nutaHma

peauctop [kQ] 4.0V 5.0V 6.0V
1.5 9.27 12.00 14.73
1.8 7.72 10.00 12.28
2.2 6.32 8.18 10.05
2.7 5.15 6.67 8.19
3.3 4.21 5,46 6.70
3.9 3.56 4.62 5.67
4.7 2.96 3.83 4.70

lMpegnonarasa, 4To TUNWYHAsA MOroHHasi eMKOCTb Kabensa coctaeBnseT 50pF/m, Mbl

NoNy4YnMM MakcMMarnbHble 3Ha4YeHNs1 AnvHbI kabens, npueedeHHble B Tabnuue 10.

Tabnuya 10. MakcumarnbHas OriuHa coeOuUHUMesIbHo20 Kabesis rpu rno2oHHoU eMkocmu

50pF/m.

Harpy3o4HblIii MakcumanbHas anvHa [t] npu HanpsXeHUW NUTaHUS:
peauctop [kQ] 4.0V 5.0V 6.0V
1.5 185 240 295

1.8 154 200 246

2.2 126 164 201

2.7 103 133 164

3.3 84 109 134

3.9 71 92 113

4.7 59 77 94

[o cux nop He paccmaTpmBanocb HeobxoaumMoe 4YUCRO MHAOPMAaLUMOHHbLIX OUT Aansd
reHepaumm BpPEMEHHbIX WHTepBanoB obmeHa Ha wwuHe. [lpu  wucnonb3oBaHuM 6
WHOPMALMNOHHbIX BUT U OOHOrO0 CTapToBOrOo OMTa CUMBOJ, COCTOSLUMA U3 OOHUX HYMew,
npuBedeT K reHepauum Ha nHe ypoBHSA rorndeckoro O Ha npoTskeHun 7x8.68us = 60.76pus.
OTO XOpOoWO COOTBETCTBYET BPEMEHHOM nocnegoBaTefibHOCTU 3anucu  norndeckoro 0,
npmuBegeHHon Ha Puc.2. BpemeHHas nocnegoBaTenbHOCTL 3anucy normdyeckon 1 reHepupyerca
Ha LWWHe Npuv UCNOMb30BaHUN CUMBOSA, COCTOALLEro U3 ogHUX eamHul. B aTom cniyyae curHan
Ha WnHe byaeT npeacTtaenaTb cobon nmnynsc HN3KOIMO normyeckoro ypoBHS ONNTENbHOCTLIO
8.68us, BbI3BaHHLIM HanuMunem cTapToBoro ©uta. Mexay AByMSs CMMBOMaMu UMeeTCS
HeGONbLLON  NPOMEXYTOK  BPEMEHM, BbI3BaHHbIN HanuuMem,  cTonoBoro  6uta
nocrnegosaTesnibHOro nopta. Ero npogomkmuTenbHOCTb paBHAETCS NPOAOSPKUTENbHOCTU OLHOrO
MHdopMaunoHHoro éuta. Bce BMmecTe: oanH cTapToBbIn OUT. 6 MHOPMALMOHHBLIX BUT U OaWH
CTOMOBbIA OUT COCTaBNAT NPOAOIMKUTENBHOCTL OQHOTO BPEMEHHOINO MHTEpBana obmeHa Ha
lWnHe paBHoro 8x8.68us = 69.4us npu ckopoctn nepegaym 115.2kbps. 310 Bpems BknovaeT B
cebs Takke BpeMsi BOCCTaHOBIEHMs, HEODXoaumMoe nepea nepegadven cnefyoulern BpeMeHHoM
nocnegosaTenibHOCTU. Takum obpa3oM, 69.4us 3KBMBaANEHTHbl CKOPOCTU MNepedayn LaHHbIX
14.4kbps, 4TO npeacrtasnseTr coboOK MakcUMMarbHYH CKOPOCTb OBbMeHa OaHHbIMU C LUMHOW
MicroLAN npu ncrnonb3oBaHuu nocriegoBaTenbHOro nopTa.

B cnyyae cetn ¢ eMKOCTHOWM Harpy3kom Onm3kor K MakcMmasibHO BO3MOXHOMY 3HAYEeHWUIo,
naysa 8.68us nocne uMkna 3anvcu Hyns CrvMKOM mana, YTobbl HanpsXkKeHne Ha LWMHEe OaHHbIX
AocTurno ypoBHa 2.2V, HeobGxogumoro Ans pacno3HaBaHus 1-npoBoaHbIM  Nprubopom
OKOHYaHMA BpEMeEHHOW nocnegoBatenbHocTn 3anucyn 0. YTobbl yBenmnuuTb naysy, MOXHO
yBEMNYMTL OSIMHY cuMmBOSa Ha 1 mnu 2 6uta. BTN OONONHUTENbHbIE OUTLI LOMKHbI ObiTb
YCTaHOBJEHbI B flormyeckyto 1, 4tobbl 4OCTUYL xenaemoro addekra. BoaMmoxHble napameTpbl
N pesynbTaTbl X MPaKTUYECKOro UCNoSb3oBaHUsA npueeaeHsl B Tabnvue 11:

Tabnuya 11. BapuaHmbl ycmaHO8KU OriumesibHoCmuU rnay3bl rocsie Yukna 3anucu Hyris.

OnutensHocTb naysbl [us] 8.68 17.36 26.04
[nnHa cumeona [bits] 6 7 8
Cumson 3anucu 0 000000 1000000 11000000
CkopocTb nepegayun aaHHbix [kbps] 14.4 12.8 11.5

Ecnn noctosiHHaa BpemeHu ceTu He npeBbiwaeT 30% MakcuManbHOro 3HayveHus Ans




AAHHOrO HanpshkKeHWsa nUTaHus, TO AOCTaTOMHO MUHUMAanbHOW AnMTENbHOCTM nay3bl. [Ons
bonee HarpyxeHHor cetn MicroLAN moxeT TpeboBaTbcs AnMTeNbHOCTb nay3bl 17.36us munu
6onee. B nobom cny4vae, nepea popmmnpoBaHmemM npoTtsikeHHoun cetn MicroLAN, pekomeHgyeT
NPOBEPUTL €€ 3KCMyaTauNOHHbIE PEXUMBI.

Kak nokasaHo B Tabnvue 11, yBenuyeHne annuTenbHOCTN Nay3bl NPUBOANUT K YMEHbBLLEHMWIO
CKOpPOCTM nepefayvn nHgopmauum no cetn. 3TO B CBOK ovepedb MpuBeaeT K YyBerMYeHuto
BpeEMeHN, HeobXxoOuMOro Ha onpegeneHne TOMOMorMM CeTM U PacrnosioXeHue Ha Hewn
npunbopos. [Mpn ckopoctn nepegaun pdadHbix 14.4kbps komanga [lMouck [13Y wmoxer
obHapyxuTb B ceTu He 6Gonee 66 npubopoB B CeKyHAy, HE NPUHMMAA BO BHUMaHWE
OrpaHN4eHHOro ObICTPOAENCTBUS BEOYLLErO WWHbI, BpEMEHU, HEOBXOAMMOro Ha NepekrityYeHne
ynpasnsieMbiX KroYyer 1 BpeMeHn 3apsaa nogkniovaeMblx BETBEN.

BbicTpoaenucTBue KOMNbLIOTEPA U onepauuoHHas cuctema

BpemeHHble napametpbl cetn MicroLAN onpeaensaiTca He TONbKo ObiCTpoaencTBuMeEM
nocrnegoBaTesnibHOro nNopta M napameTpamu cetu. AnnapaTtHoe M nporpammHoe obecneveHve
BeAyLero WnHbl Takke BRMSAIOT Ha napameTpbl ceTn. Kpome Bcero npodero BefyLimi LWHbI
AO0JSDKEH NpounTaTh AaHHbIE N3 NOCneaoBaTeNbHOrO nopra u 3arpy3vtb CUMBOJS, HEOOXOANUMbIN
ANs reHepauun cnegyrowero umkna obmeHa. Npu nepecbinke AaHHbIX (YTEHUW MMM 3anucu
MHOIOYMCIEHHbIX GanToOB) NoBedeHMe Bedyllero LWWHbI AOCTaTOYHO XOPOLIO MpeacKasyemo.
OH pobGaBnsieT TOMbKO MOCTOSIHHYKO 3adepXXKy Mexay CUMBOSiaMu, KOTopble 4YuTalTcs U3
nocrnegoBaTesnibHOro NopTa unu 3anucbiBatoTcs B Hero. B cnyyae BbinonHeHus komanab! lMouck
M3y, sBeaywmin WMHbLI JOIDKEH BbIMOMHATL HEKOTOPYI AOMOMHUTENBHY0 00paboTKy AaHHbIX,
4yTObbI ONpeaennTb 3Ha4YeHe crieyoLero CMMBOSIa nepep ero 3arpy3kon B permctp nepegadv
nocrnegosaTesnibHOro nopta. 9710 AobaBnsieT NepeMeHHyl 3afdepXKy Mexay CUMBONaMun U
MOXET 3HAYUTENbHO YBENMUYMTL Nay3y MexXay OoTAeNbHbiMU Uuknamum obmeHa. B nobom
cnyyae, 3ajepXka 3aBMCUT OT TaKTOBOW 4acTOoTbl Mpoueccopa, pasmepa KaW-namdartu,
nporpamMmMHoro obecneyeHnss UM  onepaumMoHHOM cuctembl. HekoTopble COBpPEMEHHbIE
KOMMNbIOTEPblI MCMNOMB3YIT ANS yBenuyeHus ObICTpOAEenCTBUS MocnefoBaTeNnbHOro nopra
KOHTponnepsbl ¢ 6ydpepHor namateio FIFO. K coxanenuto, ana obcnyxumeanns wuHbl MicroLAN
BEAYLUMI LLUMHbI YacTO OOJPKEH 3HaTb 3HaYeHne nocnegHero 6uta nepeq Tem, Kak obcnyxmneartb
cnegyrowmun  6ut.  Takmm  obpasom nNpy  UCNOMb30BaHMM  ObICTPOAENCTBYIOLLETO
nocnegosaTtenbHoro nopta 6ydep FIFO gomkeH 6biTb OTKNIOYEH. OTO MOXET ObITb BbINOSIHEHO
noA ynpasneHnem nporpammMHoro obecneyeHums.

OuyeHb TpyaoHO npefackasaTb 3afepXXKy, BHOCMMYKO BeOyLWMM LUWHBbI MeXxay oTaenbHbIMN
cumBonamu. bbin npoBedeH psg  uM3MepeHur € ucnonb3oBaHueMm  IBM-coBmecTumoro
nepcoHanbHOro KomrneloTepa Ha ocHoBe npoueccopa 80386DX ¢ TtaktoBon 4actoton 33MHz.
N3mepsnock Bpems, Heobxoamumoe ans obpaienns kK DS1993 n yteHns Bceln NamMaTu OaHHbIX.
lMocnepoBaTenbHbI NOPT ObIN yCTaHOBNEH Ansa paboTbl ¢ AnnHon cumeona 8 6ut. MNMog DOS
BHOCMMasi KOMMNbIOTEPOM 3agepxka coctasnsana 20us, pedynbtat ansg Windows 6bin 30us. [ns
KoMnbloTepa Ha ocHoBe npoLeccopa 80486DX-33 MoxHO BbINIO OXMaaTh 3a4epXKKy B ABa pasa
MeHbLUe. JTM 4ucna He MOryT macwTabupoBaTbCs AN APYrMX TaKTOBbIX 4acTOT, ecnu
TpebyeTcs, TO OHM A0IMKHbI ObITb N3MEPEHbI B X04€ 9KCNEPUMEHTOB.

Ontumunsauymsn MicroLAN

Ons 6onbwmnHcTBa npumeHeHnin MicroLAN gocTtaToyHO MCNonb30BaHUS CTaHOAPTHOro
agantepa nocnegoBartenbHoro nopta DS9097. OgHako B criydae ©0ONbLUOK HArpy3ky Ha LUMHE,
npeaenbHon paboyen Temnepatypbl UnNn Npyu pabote Ha MakcMmarbHOW CKOPOCTU obmMeHa Ha
lUMHe MoXeT notpeboBaTbcs Oonee cnoxHbin agantep. OH cocTouT M3 npeobpasoBaTtenen
ypoBHA RS232, gpaneepa MicroLAN 1 naccMBHOro Harpy3odHoro pesuctopa (Puc. 22). lpu
aTom pgpanBep MicroLAN npeactaeBnsetr cobont  0OblKHOBEHHbI  MOI-TpaH3uctop ¢
ynpaensieMbiM BpEMEHEM HapacCTaHUS BbIXOQHOIMO HaMNpPshKEHUsl, KOTOPbIN NepenaeT Ha LUMHY
ceTtu curdan TXD nocnegoBaTtesibHOro nopra.

HomunHan Harpy3odHoro pesucrtopa MoxeT ObiTb B avanasoHe oT 1.5kQ go 4.7kQ.
lMocnepoBaTenbHO C  Harpy304HbIM  pe3ncTopoM BkodeH auod. OH  npepoTBpawjaet
NpoTeKaHNWe TOoKa 4Yepe3 pPe3ancTop Mpu OTKIIIYEHHOM WCTOYHMKE nuTaHud. [lpn 3TOM
UHTepdEenCHble Lenn HaxodaTcs B BbICOKOMMMNEOAHCHOM COCTOSAHUW WU MO3BONAT OpYyromy
BeAylWeMy LUWHbI ynpaBnaTb obmeHoMm. B aTon uenu npegnoyvtutenbHee WCnosib3oBaHue



avoaa LWoTTkK, n3-3a MeHbLUIEro NafeHnst HanpPsPKeHNs Ha HEM.

COM PORT FUNCTIONAL BLOCK DIAGRAM MicroL AN
MicroLAN DRIVER
DTR O— ]
RTS Op—1 5vDC
SUPPLY »
ACTIVE
- PULLUP
RISE TIME 1-WIRE
TXD
og NOISE ADJUST PULLUP
FILTER &
puLLUP- [
RS232TTL CONTROL DATA
RXD (—| TRANSLATOR RETURN
GND 01 SLEW RATE 4 J:
LIMITER
ENABLE O— |
(OPTIONAL POWER ENABLE FOR

SUPPLYING POWER OVER THE 1-WIRE
DURING COMMUNICATION BREAKS)

Puc. 23. CmpykmypHasi cxema adanmepa riocriedogamersibHO20 rnopma.

B kayectBe uCTOYHMKa NUTaHUS B cxeme, npuBedeHHoM Ha Pwuc. 22 ucnonbsyetca
HanpskeHne Ha nuHuax DTR n RTS nocneposaTtenbHOro nopra, a Takke HanpsbkeHue Ha
nmHnn  gadHbix TXD. Takas cxema HagexHo paboTaeT, ecnu nocrnefoBaTenibHbIA NopT
yooBnetBopsieT ctraHaapty RS232. NpeobpasoBatens ypoBHS HaANPsIMyHO MOAKIOYEH K LUMHE
MicroLAN n npeobpasyeT form4yeckme ypoBHU Ha LUMHE B YPOBHU HanpshkeHnn RS232.

Mpn wucnonb3oBaHMM B CeTM AMNWHHOTO Kabens MOoryT BO3HWKHYTb OTpakeHus,
NpuBOSALLNE K UCKaXKEHNIO hopMbl PPOHTOB curHana. [na ymeHbLlUeHUs BANAHUA OTpaKeHUn
B cxemy gobaBneHbl Lenn NnoMexonogaBneHnsa n akTMBHOW Harpy3ku. OTU Lieny NoaKNioYeHb! K
lWwnHe Yyepe3 RC-punbTp BbICOKMX 4aCTOT.

Cxema nomexonogasnstowero gunbTpa u Luener akTMBHOW Harpy3ku npmeegeHa Ha Puc.

23.
FUNCTIONAL BLOCK DIAGRAM
TO RC HIGH PASS FILTER
o—e D NOISE GATE

1

TO P-CHANNEL
PULLUP TRANSISTOR

Dﬁ PULLUF
CONTROL

12

ENABLE (See Figure 5)
O

Puc. 23. Cxema rnnomexornodasnsrouw,ezo uribmpa u uenel yrnpasreHus akmugHol Hagpy3Kol

Cxema coctouT 13 AByX napannenbHbiX Lener, o6beanHEHHbIX NOMMYECKUM 3f1EMEHTOM
UJTN-HE, koTopbili BbipabaTbiBaeT CUrHan ynpaBreHns Harpy304YHbIM TpaH3UCTOpPOM. BepxHas
YacTb CXeMbl YyMNpaBneHust npeacTaBnseT cobon [eTekTop (pPoHTa CcurHana, KoTopblin
reHepupyeT nmnynsc BbICOKOI'O ypoBHSA npogormkutenbHocTbio t1 B Touke "®unbTtp wymos”
Kaxabld pas, korga Ha wuHe MicroLAN Beayuwmin yctaHaBnMBaeT HWU3KUA YPOBEHb cuUrHana.
MpopomkutenbHocTb 11 00bIMHO cocTaBnseT 7.5us. HwxkHaa uenb Ha Puc. 23 aHanornyHa
BepxHen. PasHuuya coctont B JONOSMTHUTENBHOM aHaroroBoM MHBEPTOPE Ha BXo4e AeTeKkTropa




dpoHTa. WNHBepTOp W pgetektop poHTa reHepupytoT umnynsc HU3KOIO  ypoBHs
NPOAOIHKNTENBHOCTBIO T2 B TOYKe "YnpaBrieHne akTUBHOW Harpys3kon" KaxKabl pas, Korga Ha
wuHe ocyuwectensetca nepexog oT HWU3KOIMO rnormyeckoro yposHa Kk BbICOKOMY.
KoathpmuyneHT nepepaym ycunutena onpegensieT MnoporoBbli YPOBEHb HarpsbKeHud, npu
KOTOPOM aKkTMBU3MPYeTCA LeNb akTUBHOW Harpysku. [MpoaomkuTenbHOCTb 12  0ObIMHO
coctaBnget 7.5us. AnemeHt UIW-HE nponyckaeT curHan ynpasneHnsa akTMBHOW Harpy3komn Ha
BbIXOQHOMW TPaH3UCTOP B Criydae HeakTUBHOINo CurHana nomMmexonogasneHus. 3To
npeaoTBpaliaeT BKMNIOYEHME aKTUBHOW Harpy3kMm OTPaKEHHbIM CUrHamoMm, KOTOpbld O6bIYHO
BO3HMKAET B TeYEHMe HECKOMbKMX MUKPOCEKYHA Mocrne nepexoda curHana Ha wuHe 8 HA3KNA
norMyeckuin ypoeeHb. B 3aBucMMOCTM OT OnuvHbI Kaberns, MOXeT oka3aTbCs HeobxoauMmbiM
OrPaHNYnUTbL TOK aKTUBHOW Harpy3km C MOMOLLBbIO pe3ncTopa, BKMIOYEHHOro MeXay BbIXO4OM
Harpy3o4yHoro TpaHsucTopa u wuHor MicroLAN (PerynupoBka BpeMeHn HapacTaHus).

OnTMMu3aumMa Tonosiorum ceTm

[na poctmxeHna makcumanoHon adpdektuBHocTn MicroLAN npu 3agaHHOM 4ucre y3nos
HeobXxo4MMO HaWTWU YCIoBWUA, NPU KOTOPbIX Harpyska ceTu MuHuManbHa. [pegnonaras, 4To
4YNCIO BETBMEHMI Ha KakQOM YPOBHE MOCTOSIHHO, MOXHO BbIYMCNNTDL 3HAYEHUE ONTUMASIbHOTO
yncna BETBNEHUN.

PacueT nokasbiBaeT, 4YTO OMNTMMAanbHOE YMCNO BETBMEHUA Ha KaXKOOM YpPOBHE paBHO
npnonmantensHo 3.6 M He 3aBUCUT OT 4uMcrna npubopoB B CeTU. ITO OTHOCUTCH K
KOH(Mrypaumm, npuv KOTOPOM Ha KaKAOW BETBU KPOME afpecyeMbiX nepeknoyaTenen
pacnonaraetca opgHa MeTka BeTBW. OKOHeuYHble YCTPOWCTBA pacnofiaraloTcsl TOMbKO Ha
Hanbonee yganeHHbIX BETBAX CeTU. Tak Kak pobHoe 3HavyeHne He MoXeT ObiTb peann3oBaHo
Ha NpakTuke, 6bino BbIbpaHO onTManbHOe 3HayeHne paBHoe 4.

Tabnuya 12. MakcumarnbHoe ducsro rnpubopos 8 cemu MicroLAN

N L M
(Yncno yposHeid) | (Harpyska nnm ymicno npnbopos (MakcumanbHoe 4ncno npnbopos B

Ha aKTUBHbIX BETBSAX CETN). ceTn)

1 5 4

2 10 16

3 15 64

4 20 256

5 25 1024

6 30 4096

B Tabnuue 12 npuBegeHbl 3HAYeHWS MakCUMMarbHOrO 4ucre npubopoB B CETU U
MaKCMMarbHOW Harpy3ky Ha LUMHE B 3aBMCUMOCTM OT YMCna YpoBHen BeTBneHund. N3 tabnuupl
BWOHO, YTO Harpyska Ha wuHe MicroLAN He aBnsieTca orpaHMyMBaownM (pakTopom gaxke npu
yucne yCTPOWCTB Ha WKHe, gocturarowmm 4096.
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Puc. 24. lNpumep nocmpoeHusi onmumusupogaHHolt cemu MicroLAN.



Ha Puc. 24 npuBepeH npumep noctpoeHns cetn MicroLAN, onTumusmMpoBaHHOW AN
obecrneyeHna MMHMMANbHOW Harpysku Ha wWwuHe. MakcumanbHas Harpyska Ha LWJHe paBHa
CyMMe u4ucra agpecyembiX nepekrioyaTtene Ha akTUBHbIX BETBAX LWMHbI, YMCa MEeTOK
aKTUBHbIX BETBEWN U Ymcna paboymx yCTpoOMCTB Ha Haubornee yaaneHHoOW BETBU CETUM U PaBHO
20. Mpwn 3TOM MakcMmarnbHOe YMcno paboymx yCTPOMCTB B CETU cOCTaBnseT 256.

3awmTa oT BHELWHUX NoMeXx

Mpwn cBasm cetn MicroLAN ¢ komnbioTepoM Heobxoammo obecnevnTs cpeacTsa 3allnThl
CUCTEMbI OT NOBPEXOEHNSA ANEKTPOCTAaTUYECKUM Pa3psaoM U SNEKTPOMAarHUTHbIM U3NyvYeHneM
paguocTaHumii, obopyaoBaHNSa CBA3M U APYrMX UCTOYHUKOB nomex. Bce yctporictBa MicroLAN
UMEKT BCTPOEHHbIE LEenu 3awntbl OT cTaTudeckoro anektpuyectBa. Co CTOPOHbI BedyLyero
LWMHblI HaOEXHYK 3almTy MOXHO obecneuvMBaTb MOCPEACTBOM AMOOOB, OrpaHMYMBaROLLMX
oTpuuaTernbHble BbIBPOCHl HAMPSHPKEHUS U NONOXUTESNbHbIE BbIOPOCHI HanpsbkeHneM Bbile 5V.
Mpu BbIOOpPE NOAXOOAWMX 3ALMTHBIX ANO40B HEODBXOAMMO PYKOBOACTBOBATHCH MUHUMASbHbIM
3Ha4YeHneM eMKOCTU nepexoda U MMHUMarbHbIM BPpEMEHEM NepPeEKITIYEHUS.

[na npoknagku coequMHUTENbHOro kabensi peKoMeHayeTcs Nonb3oBaTbCs CTaH4APTHLIM
HEe3aKpaHNPOBaHHbIM TenegOHHbIM NPOBOAOM C BUTbIMU Napamu. Takon kabenb BbinyckaeTcs C
ABYMSI UNK YeTbipbMS Napamu nNpoBoAoB. Butas napa ymeHbluaeT HexenaTerbHyl CBA3b C
NpoXoasaWmMMmn NobrmM3ocT CUNOBLIMN Kabenammn unm aHanoroBbiMn TeNedOHHbIMU JIMHUSIMM.
[MoroHHass €eMKOCTb MeXay npoBOAHWKaMW napbl — npubnuautensHo 50pF/m; mexay
NpoBOAaMW Pa3fMYHbIMW Napamu 3HadveHne emkoctn 6nm3ko Kk 30pF/m. [nsa npoknagku cetu
MicroLAN MoryT umcnonb3oBaTbCs ntobble NPOBOAHUKM Kabens. Heucnonb3lyemble npoBoga
OOSDKHbI OblTb OCTaBfieHbl He MNpUcoedMHeHHbIMM C 0Bonx KOHUOB Kabens. 3asemnieHue
CBOOOAHBLIX MPOBOAHMKOB MOXET MNPUBECTU K 3HAYMTENbHO XyAWMM pesynbTatam u3-3a
YBENUYEHNSI EeMKOCTHOM Harpyskn. EMKOCTHasi Harpyska MOXeT YBEeNIMYUTbLCS HaCTOSbKO
3Ha4MTEeNbHO, YTO CBA3b CTaHeT Boobule HEeBO3MOXHOW. He pekomeHayeTcs Takke
npoknagbiBaTtb No ogHomy kabento aBe cetu MicroLAN. EmMKocTHas M MHOYKTMBHas CBA3b
BHYTpM Kabens pencrtByeT nogobHO pe3oHaHCHOMY KOHTYpy. B 3aBMCMMOCTM OT AOSfIMHbI U
XapakTepucTMk Kabens pes3oHaHCHas 4YacTtoTa MOXET oKas3aTbCs BHYTpM  ChekTpa,
ucnonsdyemoro ans csasnm MicroLAN, uckaxasa gopmMy uUMMynbLCoB M genas HEBO3MOXHOM
nepegavy OaHHbIX.



