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1 NcToPusi BEPCUU

O6o3Ha4veHne Bepcun MOAynsa COCTOUT U3 0603HaYeHUs BEPCUMU MUKPOMpOrpamMmbl U
0603Ha4veHusa Bepcum npoduns (cm. pasgen «KoHdurypuposaHuey).

Bepcusa mukponporpaMmmbl
O6o03Ha4veHmne coctouT u3 Tpex nonen: AA.BB(CC):

AA — rnobanbHoe uameHeHue. MameHunca dopmar naketoB no acupy mnm
Bblgayn nHopmauumn Ha nocnegoBaTenbHbIN NOPT MOAYIS, B pedynbTaTe Yero
MOAYSM pa3Hbix Bepcu AA He ByayT KOppeKTHO paboTaTb Apyr C APYrom;

BB — HesHauntenbHoe wu3ameHeHue. O3HavaeT, 4YTO B MUKPOMNporpammy
[obaBneHbl HEKOTOPbIE JONONTHEHUS UMW YITyYLLEHUS.

CC - HampgeHa owmnbka B Mukponporpamme. XXenatenbHO OOHOBUTbL BEPCUID
MMUKPONpOrpamMmbi.

Bepcusa npodcduns
O6o03Ha4veHune coctonT n3 asyx nonewn: DD.EE:

DD — rnobanbHoe M3MeHeHue. MameHunca dopmat npoduns, B crieactsune
Yero MOryT BO3HUKHYTb MpobGfieMbl NpU yganeHHOM W3MEHeHUn npoduns
Mexay MogynsaMuMuM C pasHbiMW BepCcUsMU Npoduns, 4TO MOXKET NPUBECTU K
HEeKOppeKTHON paboTe unu norsHon notepe paboTocnocobHOCTU OAHOro U3
moaynen. lMpu obHapyxeHun pasnuyHbix Bepcuin DD Heobxoanmo OBHOBUTL
MUKpOnporpamMmmy.

EE — HesHauuTenbHoe uameHeHue. Os3HayaeT, 4TO B Npocdunb gobaBneHsbl
N3MEHEHMS, KOTOpble HEe MOryT ckasaTbCa Ha paboTy Mexay MoaynsiMu C
pasnuyHbiM 3Ha4YeHnem EE.

Bepcusa mukponporpammsbl: mecv01.00.00
C aTor Bepcun HauYMHaeTCsa NcTopust.
Bepcusa npocwmns: pfv01.00

C aTon Bepcun HauYMHaeTCa NCTopust.
Bepcus Pykosogctea: 01.00.00.00

C aTon Bepcun HauYMHaeTCa NCTopust.
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Mogynbe «CMEKTP 4330EM» (nanee no TekcTy - Moaynb) npeacraBnseT YyCTPONCTBO
Ansa npuema/nepegayn gaHHbIX NO paguokaHany co ckopoctbio 4800, 9600, 19200, 38400 un
76 800 604 B gmanasoHe yacToT (433,92+0,2%) My npu BbIXOAHOW MowHocTn ao 10 mBT,
4YTO NO3BONSAET UCMONb30BaThb ero 6e3 nonyyeHns paspelleHnn opraHos NocCeasbHaa3opa.

Mogynb BbINONIHEH B BMAe nedaTtHoW nnatbl C WHTEPEENCHbIM pasbeMoM U
npegHasHavyeH AOns MUCMonb30BaHUA B COCTaBe pasnuYHOM annapatypbl, raoe tpebyetca
GecnpoBoaHo 06MeH AaHHbIMU.

Moaynb cnocobeH paboTatb B pasnuuHbiX pexunmax («lMpos3payvHbiny, «lakeTHbIN,
«PeTpaHcnaTop» M Op.) C pa3BUTOM CUCTEMOW agpecauuun, Mno3BOMss MNoNb3oBaTento
MaKcumanbHO rMBKO Mcnonb3oBaTb €ro Npu NOCTPOEHUM Pa3fUYHbIX KOHMUrypauun cetemn
GecnpoBoAHOM nepefayvn AaHHbIX: TOYKa—TOYKa, TOYKa—MHOro TOYEK, TOYKa—MHOro TOYEK C
6a3oBou cTaHumen n ux komMémHaumn. JononHUTENBHO MMEETCSA PEXUM «NPSAMOro JocTyna K
pagnoacupy», bnarogapsi Yemy BHeELLHEE YCTPOWCTBO MOXET MCnonib3oBaTb Ana obmeHa
AaHHbIMK B 3dhmpe COBCTBEHHbIE NPOTOKOSbI, agpecauunio, KOaMpoBaHne 1 T.4.

Moaynb npegHasHayeH [Ansi UCNOMb30BaHUA B pasnuyHbIX cuctemax cbopa
TenemeTpuyecKkMx [AaHHblX, yAaneHHoro ynpasnenus v T.4. Pabotas B «npo3pavyHOM»
pexume, Moayrb ferko BCTpavMBaeTCHa B yXXe MOCTPOEHHble cucTeMbl 6e3 HeobxoammocTu
[opaboTku nporpaMMHOro obecrneyeHus.

[anbHOCTb CBA3M 3aBUCUT OT CKOPOCTU MNepedayn AaHHbIX M OT XapaKTepuCTuK
NPUMEHSIEMbIX COBMECTHO C MOAYSIEM AQHTEHH N MOXET AOCTUraTb HECKOSTbKMX KUITOMETPOB
B YCNOBUSX MPAMON BMAMMOCTW. [danbHOCTb CBA3M MOXHO YyBenuuutb 6narogaps
BO3MOXHOCTM paboTbl MOAYIb B pexmume «PeTpaHcnsaTopy.

O6meH [faHHbIMM C MCTOYHMKOM/Nonyyatenem MHOPMaUUK OCYLLECTBASIETCS MO
nocnegosatenbHbiM  noptam RS-232 wnn RS-485 (yposHn 5B KMOI1, ckopoctu
2400...115 200 604). BxogHble/BbIxogHbIE NOTOKM BydepusnpytoTcs.

MapameTpbl, HeOOXxoAMMbIE ANA KOHUrypaumm moaynsa (paboyasa yactoTa, CKOPOCTb
obmeHa gaHHbIMK B admpe, AeBnauusa 4acTtoTbl NnepegaTymka, WmnprHa Nonockl NpUueMHuKa,
napaMeTpbl M COCTaB MNAKETOB [aHHbIX, BKIOYEHWE/BBIKIIOYEHNE MOMEXOYCTONYMBOrO
KOAMPOBaHWS, YCTaHOBKM NOCNeaoBaTENbHOro nopTta, agpecauus, pexumbsl paboTel Mogyns
N Apyrve yCTaHOBKW) 3a4aloTcsa nporpammMumpoBaHmeM B pexume «KomaHaHbIM» C NOMOLLbO
KOMaH4 AnanoroBoro TEKCTOBOro MWHTepdpernica, nogaBaeMbiX MO nocrefoBaTeribHOMY
NOPTY, U XpPaHATCA B 3HEProHe3aBMCUMON nNamaTn moayns. [na nporpammMmpoBaHns MOXHO
nonb3oBaTbCsl NOOON TepMMHaNbHOW NPOrpaMMon AOnsi NepCOHanbHOro KOMMbHOTEPA.
MmeeTcss Takke BO3MOXHOCTb YyAaneHHoro (Mo paanoadmpy) nporpaMMmpoBaHUS
napameTpoB.

MOLI,yJ'Ib ABNAEeTCA TEeXHUYECKM CNOXHbIM  3J1EKTPOHHbIM yCTpOVlCTBOM.
KOHCbI/IpraLI,VIFI, yCTaHOBKa WM aKcnnyatauua mMmoayna AOoJKHa npoun3BoOnTbCA
nonb30oBaTeNs MmN ¢ 4OCTAaTOYHOW NOArOTOBKOW M HaBbIKaMM.
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2 OCHOBHBIE NMPUHUNIMbI PABOTbI MOAYIIA

Mogynb ocywiecTBnsieT Bce Heobxoaumble QYHKUMKM Ang obmMeHa AaHHbIMK MO
paguokaHany:

* ynpaBneHne BcTpoeHHbIM FSK npuemonepepatynkom guanasoHa 433...435 MIy (yctaHoBka
4YacToTbl, MOLLHOCTW, [eBuauuMuM 4YacToTbl nepedaTynka, LWMPUHBI MOMOCkl  NPOMYyCKaHUA
npueMHuKa, CKOPOCTU AaHHbIX B admpe v ap.);

* nonyyeHune no nHtepdency RS-232 nnn RS-485 n 6ydepunsauunio gaHHbIX ANa nepeagaydu;

* dopmMMpoBaHMeE NAKETOB AaHHbIX ANA OTNpaBku B adup;

* BBeJeHve agpecaunm, NOMeXoyCTOMYMBOro KOANPOBAHUA N NEPEMEXEHUS;

* MPOBEpPKY 3aHATOCTM adpupa Ons u3bexaHnss BO3MOXHbLIX KOSMM3MW C MOMOLLLIO aHanusa
BHyTpeHHero curHana RSSI;

* npuem u gemoaynsaumio BxogHoro FSK paguocurHana n gekoavpoBaHuWe NPUHSITLIX NakeTos,
aHanus nx agpecauum;

» Oydhepumsauusa NpuMHATLIX AaHHBLIX U Nepegada ux no nHrepdency RS-232 nnm RS-485;

* XpaHeHWe [aHHbIX O KOHurypaumm Moaynss Wu ero TexXHONOrM4yeckux mnapameTpax B
3HeproHesasucumon namsatn (EEPROM) u nameHeHne 3TMx ycTaHOBOK B NPOrpaMMHOM pexume
¢ nomoLubto Habopa ASCII komaHa.
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4 OrNMUCAHUE MHTEP®EUCHbLIX CUHAJIOB

?-\O

ko 1 IS Y X

BUFST/100| @ @ |DCD485_DE) /105
RX_LED/102|@ @ |RTS/106
RDY /103 (@ @ |SLEEP/104
CONFIG|@ @ |TX_LED/I01/AN
RX|@® @|[CTS/I107

00000000
00000O0O0OO

™@|@ @®|cND

vee sv (@ @ |vec Tx

DCLK | @ @ |pouT

m

Puc. 4.1 BHewHul 8ud u HasHa4YeHUe KOHmMaxkmos uHmepghelicHo20 pasbema MoOyris

B kauyecTtBe pasbema [N BHEWHEW aHTEeHHbl WCMOSb3yeTCH BbICOKOYACTOTHbIN

pa3sbem Tuna SMA.

Bce Heobxoanmble nHTEpdENCHbIE CUrHanbl Moayns BbiBeAeHbl Ha 18-TU KOHTaKTHbIN
OBYXPSOHbIA  WTbIpeBON pa3beMm ¢ warom 2 mm (tun PLD2-18); cOOTBETCTBEHHO, B
YCTPOWCTBE, WUCMOMb3yloWweM Moaynb, AOIMKEH YCTaHaBnMBaTbCs OTBETHbIM pasbem Tuna

PBD2-18.

1 f13) GND
(16) VcC_5V
(15) vce_TX
© RESET

«ObWwmn»

Bxog nuTtaHna wmoayns  (KpomMe  BbIXOQHOrO  Kackaja
nepegaryuka).

Ons nuTaHuns Heobxoanmo BHeLLHee NOCTOSIHHOE
cTabunuanpoBaHHoe HanpskeHue 5 B+x5%.

Bxoa nutaHmns BbIXOAHOMO Kackaga nepefaryuka.

Ons nuTaHus Heobxoanmo BHeLlHee NOCTOSIHHOE
cTabunuanpoBaHHoe HanpsikeHve B AumanasoHe +(5...9) B.
BbixogHasi MOLWLHOCTb nepegartymka 3aBMCUT OT MOLAHHOro
Ha 9TOT KOHTAKT HanpshKeHus.

Bxog BHELUHEro curHana annapartHoro cbpoca
MUKPOKOHTpOMnepa Moayns. AKTUBHbIN ypoBeHb — «O».
«lMoataHyT» BHyTpM mMogyns K uenum +5B. OctaBnsante
KOHTaKT HEenoJKIMIOYEHHbIM, €ecriMm He cobupaeTtecb ero
ncnonb3oBathb.

Bxoa nocnepoBaTenbHbIX AaHHbIX MHTepderncoB RS-232 u
RS-485.

Bbixog nocnegoBatenbHbIX AaHHbIX MHTEpdencos RS-232 u
RS-485.
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RTS /106

CTS/I107

DCD(485_DE) | 105

SLEEP /104

RDY /103

CONFIG

BUFST 1100

TX_LED /1011 AN

CMD /RX_LED 1102

Bxog «ReadyToSend» moayns. AKTUBHBIN YpOBEHb — «O».
Moaynb BblgaeT Ha nocnegoBaTtenbHbii NopT (uenb TX)
AaHHble TONMbKO MPU aKTUBHOM YPOBHE 3TOro curHana. Ectb
BO3MOXHOCTb OTKMOYMTbL aHanmM3 3TOro curHana nepeg
Bblgayel AaHHbIX. OCTaBNANWTE KOHTAKT HEMOAKIOYEHHbIM,
€Cnn He cobmnpaeTechb ero UCnosbL3oBaThb.

Bbixog «ClearToSend» moayns. AKTUBHbIN ypoBeHb — «O».
Moaynb ycTaHaBnvMBaeT akTMBHbIN YPOBEHb 3TOrO cCUrHana
Npu roTOBHOCTW MPUHMMAaTh AaHHbIE MO nocnegoBaTernbHOMY
nHtepgency (uenb RX). daHHble, nepedaHHble B MOAYIb
NpW HEaKTUBHOM YPOBHE 3TOro curHana, 6yayT noTepsiHsbl.

Bbixog «DataCarrierDetect» (MmeeT pasnunyHble pexumbl
paboTbl). NMpn paboTe nocnegoBaTenbHOro MHTEpdenca B
pexunme RS-485 ucnonb3yetca Ons ynpaBrneHUs1 BHELUHUM
ApaviBepom WnHbl RS-485. AKTMBHbIN YPOBEHb — «1».

Bxog mMogyns Ans nepeBoda €ro B PEXWM MOHMKEHHOro
aHepronoTpebnerns (SLEEP). AktmBHbIN ypoBeHb — «O».
«lMoataHyT» BHyTpM mMogyns K uenum +5B. OctaBnsante
KOHTaKT HEenoOAKIIYEHHbIM, €ecrnm He cobupaeTtecb ero
ncnonbL3oBathb.

Bbixog «Ready» moayns, CUrHanuaupyrowmim roToBHOCTb K
paboTe (Hanpumep, nocrne BKMIOYEHUS NUTaHWUS UK Bbixo4a
n3 pexmma «SLEEP»). AKTUBHbIV YPOBEHb — « 1.

Bxoa mogynsa Ans BHELWHeN KHOMKW AN nepesofa Moayns B
KOMaHOHbIN  pexuMm (4ns  CMeHbl ero  KOoHdurypauum).
«lMoataHyT» BHyTpM mMogyns K uenum +5B. OctaBnsante
KOHTaKT HEenoOAKIIYEHHbIM, €ecrnm He cobupaeTtecb ero
NcnonbL3oBaThb.

Bbixog moayns, CUrHanNM3MpyloLWun O HanMuun AaHHbIX ANg
nepegayn B acpup B Bydhepe moaynsi. AKTUBHBIN YPOBEHb —
«1». O6ecneumBaeT Tok o 20 MA, 4TO NO3BONSET HANPAMYHO
noaknoyaTb K 3TOMY KOHTaKTy cBeToauon (yyuTbiBante
nocnegosartenbHblvi pe3uctop 33 Om).

Bbixog moayns, MHOUMUUPYOLWMIA nepefadvy AaHHbIX B adup.
AKTMBHBIN ypoBeHb — «1». Moaynb ycTaHaBnvMBaeT 3TOT
CUrHan akTMBHbIM BO BpPEMSA Nepedadn OaHHbIX B 3dup.
Ob6ecneunBaer 10K A0 20 MA, 4TO NO3BOMSET HaMNPsIMyto
noaknoyaTb K 3TOMY KOHTaKTy cBeToauon (yyuTbiBamte
nocnegosartenbHbI pe3uctop 33 Om).

Bbixon Moayns, WHOMLMPYIOLLNIA pexXnm paboThI
«KOMaHAHbIN».  AKTMBHbIN  ypoBeHb — «1». Moaynb
yCTaHaBnuBaeT 3TOT CUrHan akTMBHLIM, KOrga HaxoauTcsa B
komaHgHoM pexume. ObGecneumBaeT Tok Ao 20 MA, 4TO
no3BonsdeT HanpsAMyl NOAKMYaTb K 3TOMY KOHTaKTy
ceetoanoq (yuuTbiBanTe nocrefoBaTesnbHbIn  pPe3ncTop
33 Om).
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@
©

DOUT | TeXHOMOIrMYECknin BbIXOA MOAYNs, WCMOMb3yeTCst Mpu €ro
HacTpoike. OcTaBbTe HEMOAKMHOYEHHbIM.

DCLK | TEXHOMOrM4eCKkui BbIXOA MOAYNS, MCMOMb3yeTcs npu ero
HacTpoike. OcTaBbTe HEMOAKMHOYEHHbIM.

Bce nornyeckume curHansl umetot 5 B KMOIT ypoBHW.
B kaxxgow nornyeckown Lenu yCTaHOBMEH nocnegoBaTtenbHbi pe3uctop 33 Om.

Kpome OCHOBHOro HasHayeHuss BOCeMb curHanoB mopynsa (o6osHaueHbl [00...107)
MOryT UMETb anbTepHaTUBHbIE (DYHKUMM, YTO MO3BOMSAET WMCMOMb30BaTb MX B Ka4yecTBe
BXOAOB/BbIXOAOB OOLWEro HasHavyeHusi, €ecnim OCHOBHas (yHKUMS HeBocTpeboBaHa.
KoHdpurypauma curHanos 3agaetca asyma napametpamu PIN_CFG1 wn PIN_CFG2
(pervctpbl  $RG22, $RG23, cm. pasgen «KoHdurypauuss curHanoe moayns»). [Mo
YMOJT4YaHMIO BCE CUrHasbl MIMEKT OCHOBHOE Ha3Ha4eHue.

4.1.1 T[MUTAHVE

Mogaynb nmeeT ABe pasgenbHble Leny NUTaHns:

* VCC_5V. «OcHoBHOe» nNuTaHne moayns (Bce uenu, KpoMe BbIXOQHOTO Kackaga
BY nepepatumka). JonycTumbln ananasoH HanpsbkeHnsa +5 B+x5%.

* VCC_TX. [llutaHne BbIXOoAHOro kKackaga BY nepepatuvka. [donyctumbiv
ananasoH HanpsbkeHusa [donycTumbli  Anana3oH HanpsbkeHus  +(5...9) B.
N3meHeHnem 3TOro HanpsXXeHUs MOXHO perynupoBaTtb BbIXOAHYK MOLLHOCTb
nepegatyvka (QOMNOMHUTENbHO K MPOrpaMMHON  perynnpoBke  KOMaHAOW

$PWR).

4.1.2 WHTEP®ENCHI RS-232 1 RS-485

Moaynb obecneumBaet paboTty nocnegoatenbHoro noprta (curHanbl RX mn TX) B
pexnme RS-232 (aynnekcHbin) n RS-485 (nonyaynnekcHein). Beibop pexrma npon3soantca
nporpaMMmMpoBaHUeEM TexHornornyeckoro napametpa $RGF4.

MapameTpbl MHTepdencoB (CKOPOCTb AaHHbIX, KOMMYECTBO CTOMOBbIX OMT WM T.4.)
3apatotca komaHgon $COM.

Mpun paboTe no nHTepdercy RS-232 ncnonb3ytoTcs curHansi:
« RX, TX - Bxoa/Bbixoa nocriegoBaTerbHbIX JaHHbIX;
 RTS, CTS - annapaTtHoe ynpaBrneHue NOTOKOM AaHHbIX (MporpammMupyeTcs);
 DCD(485_DE) - BbIxoa C nporpamMmmmupyemMon yHkumen (nporpammMmmpyeTcs).

Wcnonb3oBaHne curHanos RTS, CTS n DCD He obssatenbHoe. Moaynb B nio6om
cny4vae 6yaet yctaHaBnmBaTb cocTosiHme BbixogoB DCD n CTS B COOTBETCTBUM C NTOTMKON
nx paboTbl, BHELIHEE YCTPOMCTBO CaMO OOSPKHO pellaTtb, obpaliaTb NN HA HUX BHUMAHWME.
Peakunsi xe moayns Ha coctosiHme Bxoda RTS nporpammupyetcss komaHzon $COM:
MoOynb MOXET yuyuTbiBaTb €ro COCTOsiHME W BblAaBaTb MocrneaoBaTefibHble [aHHble Ha
nuHnio TX TONbKO Npw ycTaHoBNEeHHoM curHane RTS, a MoXeT n He aHanu3mMpoBaTb 3TOT
curHan. Nntepdenc RS-232 moaynsa pabotaeT B AyNSIEKCHOM pexume.

Curian DCD(485_DE) npu paboTte no nHtepgency RS-232 moxeT (yHKLMOHNPOBaTb
B CNnegyroLmnx pexuma:

*  HopmanbHbili pexum. B naHHom pexnme curHan DCD(485_DE) yctaHoBnMeEH,
ecnn Mogyfnb HaxoauTCa B pexume nepedavm  AaHHbIX  (PEXUMbI
«lMpospayHbiny, «MakeTHbIn#1», «[lakeTHbIN#2»), n cOpoLlleH, korga MOAynb
HaxoauTca B pexnme «KomaHgHbIA».

* Pexum Hanu4usi coeduHeHusi. B
OaHHOM pexnme curHan
DCD(485_DE) ycraHoBneH, korga

yCTaHOBIIEHA CBSA3b C apecyembiM e, SR,
mMoaynem, u cOpoLleH B OCTarbHbIX N
cryyasix.

DCD(485_DE)
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e Pexum akmueHocmu nepedaqu O0aHHbIX Mo uHmMepgelicy RS232 (pexxum
DCD232). B paHHom pexume curHan DCD(485_DE) yctaHaBnvBaeTcsa nepea
Bblgaden AaHHbIX Ha Bbixog TX moayns v cbpacbiBaeTcs nocre 3aBepLueHns
Bblgaun AaHHblX. C OaHHBIM PEXMMOM CBS3aHbl ABa BPEMEHHbIX napameTpa
PRE_DCD TIME wn POST_DCD_TIME (peructpbl $RG24, $RG25).
MapameTpbl n3mepsaTCa B eamHmuax, kpatHblx 400 mkc. Mo ymonyanuio (mnm
nocrne BbinonHeHusi komanabl $IEE) napametpel PRE_DCD _TIME =
POST_DCD_TIME =1, 1.e. 400 mKc.

BbiGop pexuma curHana DCD 3agaeTtcs komaHgon $DCD.
MmeeTcss  BO3MOXHOCTb  WMHBEpTUpOBaTb  ypoBHM curHana DCD. Pexum
MHBEPTUPOBaHUS ycTaHaBnmBaeTcs 6utom Invert_DCD pernctpa $COM.

B pexume RS-485 curian DCD(485_DE) ucnonb3yeTcsi AN BKAOYEHUS BHELUHEro
apavBepa WuHbl RS-485 1 cTaHOBUTCA aKkTUBHbIM NMeped BblAavyen OaHHbIX Ha NMHUKO TX.
Bpemsa npea- u noct- ycraHosku curHana DCD(485_DE) B aTom cnyvae nporpaMMmmpyeTcs
napametpamn PRE_DCD_TIME u POST _DCD _TIME (peructpbl $RG24, $RG25,
CM. BblLLE).

[na npegoTtBpalleHnsa KonnuMaum B npu pabote no nonyayniekcHoMy uHTepdency
RS-485 B moayne BeeneH napametp RS485 GUARD_TIME (peructp $RG29). C nomoubto
napameTpa $RG29 nporpammupyeTcs Tam-ayT nocrie npyema nocrnegHero 6avita no nMHUA
RX. B cnyyae Hanuuua gaHHbIX N8 nepefayn Moayrb aHanusvpyeTt nuHuio RX v BblgaeT
AaHHble Ha nuHuio TX Tonbko npwu ycnosuu, 4to 3a Bpems RS485 GUARD_TIME He
nony4eHo Hu opgHoro Gamta no nuHum RX. CyeTtumk Tanm-ayta cbpacbiBaetca npu
nonyyeHumn kaxxgoro Gavita no nuHum RX. Mapametp $RG29 3apaeTcs B eAnHMLAX, KpaTHbIX
10 mc. B cnyyae HyneBoro 3HayeHWA pexum TanuM-ayTa He akTUBU3UPYETCA U OaHHble
nepegatotcs Ha nuHUo TX. Mo ymonyaHuio (nocre BbinonHeHus komanabl $IEE) napameTtp
RS485 GUARD TIME paeeH 0. [lapametrp RS485 GUARD TIME wmoxeT 6bITb
aKTUBM3NpoBaH u B pexxnme DCD232.
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5 PasoTA Cc MOgYREM

5.1

OT/IAQOYHAS NNATA

[Ons yoobcTtBa oTnagku yCcTponcTe ¢ ncnonb3oBaHnem moayns « CIMEKTP 433 OEMy,
a Takke [Ons KOHurypaumm ero napameTpoB U cMeHbl Bepcum MO mogyns yaobHo
ncnonb3oBaTh CneumanbHy 0TNag04Hy0 NnaTy, coaepKallyio:

cTtabunusaTop nNuUTaHus;

npeobpasoBaTenu yposHen nHtepgencos RS-232 n RS-485;

KHomkn (aybnupytotca DIP  nepekntovatenamu) ans MMuTaumm  BHELIHUX
CUrHanNoB nNpuv  WUCNOSMb30OBAHUN  anbTEPHATUBHOIO  (PYHKUMOHUPOBAHMS
curHanos mogyns (100...107);

CBETOAMNOOHbIE UHOMKATOPbI, OTOBpaXatoL e COCTOSIHUE CUrHanoB Mogyns;
KoHTakTHble nnowagkn, Ayonupylowme KOHTaKTbl WMHTepgencHoro pasbema

moaynst  (ymobOHbl  Ans  nogknideHuss K HMM - ocuunnorpada  npwm
HeobxoanumMocTn).
CONFIG RESET PerynupoBka @
O O “ VCC_5V VCC_TX
[lB5) vce_Ttx O m
: N
} s <
g S o
0
oo E O I C+
00 © s
00 T3 RS-485
"CI‘IEK'\'I/!I(;AXJB-I; OEM" 5ost H ° 18
o0 o]
oo 53 RS-232 Eg K
oo 2 E H
00 = TepmuHaTop (2]
oo £ RS-485 GND | X
L S
=T
Perynuposka :|
UREEEEEE e [
RTS
(%) g
Q
5883838358 BuiGop (7]
P e AafcEmAE 101/ AN [
Gk QW 2YYR
= | 2
n é E o
e Y e Y e O e O e O e O e O [ ]
CTS RTS DCD(485_DE) SLEEP RDY RX_LED TX_LED BUFST
107 106 105 104 103 102 101/ AN 100
HasHaueHune nepemblyek:
VCC 5V Bkntoyaetr nopgayy nutaHua VCC_5V Ha wmogynb. YaobHo
- ncnonb3oBaTb AN MNOAKMIOYEeHUs amnepMmeTpa AN KOHTpons
notpebnsiemoro no 3Ton Luenu Toka.
vCC TX Bkntovaetr nogady nutaHna VCC_TX Ha wmogynb. YaobHo

Pezynupoeka VCC_TX

ncnonb3oBaTb AN MOAKIIOYEHUs amnepMmeTpa Ans KOHTPOns
noTpebnsieMoro No 3Tow Lienn Toka.
Perynuposka HanpspkeHna VCC_TX.
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RS-232 / RS-485 Bbibop pabouero nocnegopatenbHoro uHTepdpenca. MNMoagkniovaet
KO BXoAbl RX MoAayns BbIXOA COOTBETCTBYIOLLETO
npeobpasoBarernsi ypoOBHEWN.

TepmuHamop RS-485 BkntoyeHne TepmuHanbHoro pesuctopa 100 Om mexay nuHusMu
P P A 1 B uHTepdeiica RS-485.

CTS u RTS MogkntoyaloT  cooTBETCTBYyKOWME Uenu K npeobpasoBaTento

ypoBHen RS-232. Npu ncnonb3oBaHnn anbTepPHATUBHOW (DYHKLMK

3TUX Uenen cnegyeT CHUMATb NepPeMbIYKN.

Bri6op 101/ AN Mogkntoyaer B uenm TX LED/IO1/AN  nubo  KHOrMKy,
UMUTUPYIOLLLYIO AUCKPETHbIA CUrHan, nnbo nepeMeHHbIn pe3ncTop
«Perynuposka AN», UMUTUPYIOLLUIA BHELLHUA aHaNoroBbl cUrHar.

KHonka CONFIG (3amblkaeT COOTBETCTBYHOLUMA KOHTAKT MOAYNSA Ha  «3eMroy»)
ncnonb3yeTca AN nepexoga BO BCNOMOraTefbHble pexvMbl paboTbl MOAYNSA: ecrnv nogatb
nMTaHne Ha moaynb (Mnu npoussBectn cbpoc kHonkon RESET) npu HaxaTowm kHonke
CONFIG, napa nHgukaTtopo BUF_ST /100 n TX_LED /101 / AN Ha4yHyT nocnegoBaTternibHO
(yepe3 1 cekyHAy) M3MeHATb CBOe cocTosiHMEe («1» - ropuT, «0O» - He ropuT), n BbIGOp
BCMNOMOraTenbHOro pexuma Hy>XHO npounsBoguTb oTnyckaHnem KHormku CONFIG B HyXHbI
MOMEHT B COOTBETCTBMM CO crneaytowen tabnuuen:

CoctosiHne TX LED/I01/AN BUF ST/100 Pexxum
ST1 0 0 Mepenayva gaHHbIX
ST2 0 1 «TECT»
ST3 1 0 «KomaHaHbIA»
ST4 1 1 «CwmeHa NO»

5.2  KoHeuryrAuusi nAPAMETPOB

Moaynb nMmeeT pasnuyHble pexumbl paboTbl, NO3BOMSKOWME UCNONBb30BaTh €ro npu
NOCTPOEHUN PasNUYHbIX CUCTEM Nepeaayn AaHHbIX C pasfmyHbiM BHELWHMM obopyaoBaHMemM
(cm. pasgenbl «PexnMbl paboTbl Mogyns» U «Agpecaums 1 NpUMepbl OpraHM3aLmmn ceTemn»),
NO3TOMYy Meped 3Kchfyataumern Moaynsa MoxeT noTpeboBaTbCA yCTaHOBKA BHYTPEHHMX
napameTpoB, onpeaenstoLnX:

* pexum pabotbl mogyns («lMpo3payHbiny, «MakeTHbINY, 1 T.4.);

* MapameTpbl BCTPOEHHOro npuemMorniepenatymka (paboyas yactoTta, MOLHOCTb U
T.0.);

e CKOpOCTb AaHHbIX B admpe 1 Ha nocrnenosatenbHOM MHTepdence;

e Apyrve napameTpbl, onpegensoLwme noruky paboTel Moaynsi.

3agaHHble napameTpbl XpaHATCA B aHeproHesasucumon namsatu (EEPROM) mogyns m
BOCCTAHaBMMBAKOTCA MPU BKIIOYEHUM NUTaHUA. Takum o6pa3om CKOHMUNYPUPOBAHHbLIV
paHee MoAyrnb rotoB K paboTe B 3a4aHHOM peXuMme C 3adaHHbIMW napameTpaMmu npu
nogaye Ha Hero NUTaHus.

Onsa koHdurypaumm moayns ygobHo ucnonb3oBaTb OTNagoydHyto nnaty. Kpome atoro,
noTpebyeTcs nepcoHanbHbI KOMMbIOTEP C MOcnegoBaTtesibHbiM  NOpTOM U nobon
TepMuHanbHou nporpammon (Hanpumep, HyperTerminal ana Windows).

 CoeguHuTe nocnegoBaTenbHbI MOPT KOMMbiOTEpa C noptom RS-232
oTnagoyHon nnatbl (He 3abygbte npo nepemblidky RS-232 / RS-485,
Heobxoaumo Takke yctaHoBUTb nepembidkn CTS u  RTS), 3anyctute
TepMUHarbHY0 NporpamMmmy;

* YcTaHoBUTE NapameTpbl nocnegoBaTenbHoro noprta: 9600 6oa, 8 GMT OaHHbIX,
1 cTonoBbI 6UT, 6€3 NPOBEPKN HYETHOCTU, annapaTHoe ynpaBreHue NOTOKOM,
BKIIIOUMTE «JTOKaNbHOE 3XO0»;
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* Bknounte pexmm «KomaHgHbIi» paboTbl MOAYns, B KOTOPOM B AManoroBom
pexuMe C MOMOLBK CheuunanbHbiX KOMaH4 MOXHO Y3HaBaTb Tekyliune
HacTpoOMkM WM nNpu HeobxoAMMOCTM W3MeHATb WX. [ns aToro, yaepxusas
Haxkaton kHonky CONFIG TecTtoBOM nnatbl, NogaWte nuTaHMe Ha MOAYIb
(BMECTO NoAdayy MUTaHMA MOXHO MCMoNb3oBaTb COPOC MOAYNA KHOMKOW
RESET). Korga nHoukatopbl Ha TECTOBOW nnaTte 3aropATca B COOTBETCTBUM C
coctosHuem ST3, otnyctute kHonky CONFIG. pu atom mogynb BongeT B
KOMaHOHbIA peXvM C 3aBegoMO M3BECTHbIMM napametpamu (9600 8N1)
nocnefoBaTenbHOro nopTa U BblAacT Ha 3TOT NOPT NPUBETCTBME MPUMEPHO
cneayoLwero CoaepXKaHus:

'SPECTRE—-4330EH 'mew:1 . 00400) pf+w:01.00
(000" PATEOC ' 14032005

433-435 HMHz band

COMMAND HODE

QK »

Tenepb MOXHO y3HaBaTb U U3MEHATb MPU HEOBXOOAMMOCTU PEXMMbl U NapameTpbl
MOOYNA C MOMOLLbI0 COOTBETCTBYIOLIMX KOMaHA (cMm. pasgen «KomaHabl ynpasreHus
mMoaynemy).

BonbwnHCTBO  BBeOeHHbIX  napameTpoB  TpebyeT  coxpaHeHus B
3HEeproHe3aBUCUMON NamsAT Moayns komaHgon $S.

[nsa Bbixoga u3 KOMaHOHOroO pexuma cnegyet nepesanyctutb moaynb (RESET wunu
NnUTaHne) unu BbINonHWUTL kKoMaHay $R (cm. pasaen «KomaHnabl ynpaBneHus mogynemy).

[na Bxoga u BbIxo4a M3 KOMaHAHOIMO pexvMa MOXHO WM NPOCTO HaXMMaTb KHOMKY
CONFIG npu BKNIOYEHHOM MUTaHUW, HO B 3TOM Cllyyae napamMeTpbl nocrnefoBaTenbHOro
nopTa NPMHMMALOT 3apaHee YCTaHOBIEHHbIE N coxpaHeHHble B EEPROM 3HauyeHus.

Ecnn Heob6xogmMmo, KOHMMrypaumio Mogynsa MOXHO NPOn3BOAUTbL U Yepe3 uHTepdenc
RS-485.

MogpobHoe onucaHue pexnmoB, NapaMeTpPoB N KOMaHA ANsi UX YCTAHOBKU NPUBELEHO
B pasgenax «Pexumbl paboTtbl » 1 «Agpecaunst n NpUMepbl OpraHn3aUnmn cCeTen».

Mogynb vmeeT Takke BO3MOXHOCTb yAaneHHOW KoHdurypauum ¢ Apyroro Moayrs
HenocpeacTBEHHO Mo adupy (cM. pasaen «KoHdurypmposaHue»).

5.3  NogknoYEHVE BHEWHMX ycTPOKCTB

5.3.1 AHTEHHSbI

Moaynu paboTaloT COBMECTHO C BHELUHMMW aHTeHHaMu gmanasoHa (433...435) My ¢
BONHOBbIM conpoTuBneHeM 50 Om. Tun aHTeHHbl BbiGUpaeTcss mMcxogsa U3  YCNoOBUMA
aKcnnyataumm, paccTtosiHua Mexay obbektamum u T.4. [JanbHOCTb CBA3W 3aBUCUT OT
pa3nnyHbIX (PaKTOpOB, OCHOBHLIMM U3 KOTOPbIX SBASAKOTCA XapakTep MeCTHOCTU, CKOPOCTb
AaHHbIX B 3dmpe, BbIXOAHAsh MOLWHOCTb NepefaTtyvka, TUM MCMNOMb3YyeMbIX aHTEHH,
nomexoBon obcTtaHoBKOM B pagnoadumpe. Tak, npu ckopoctn B 3acdmpe 38 400 6og wm
mMoLHocTn 10 MBT MOXHO paccumTbiBaTb Ha AanbHOCTb CBA3W HECKONIbKO COTEH METPOB C
HeHanpaBneHHbiMM M A0 1...3 KM C HanpaBneHHbIMM aHTEHHaMW B YCIOBUSAX MPSIMOM
BuammocTu. MNpu ckopoctn B adupe 4 800 604 OanbHOCTb CBA3M MPU TEX Xe YCNOBUSIX
MOXET JOCTUYb HECKONBbKUX KMITOMETPOB.

PekomeHayemble TUMNbl aHTEHH:

Alll-433 | LLITbipeBass aHTeHHa (NONYyBOMHOBOM LWThIPb) C KPYroBOW AuarpaMMon
HanpaBfieHHOCTN B FOPU30HTaNbHOM NIOCKOCTHU.

AH-433 | MHorosnemeHTHasi HanpaefneHHas aHTeHHa (BONTHOBOW KaHan) C ycuneHvem
okono 10 gb.

AH2-433 | [1ByxanemMeHTHas HanpasreHHasa aHTeHHa ¢ ycuneHunem okorno 4 ab.
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Al-433 | BaHganoyctonumBasi aHTEHHa C KpyroBOW [JuarpamMmon HanpaBfeHHOCTU B

rOpPU30OHTarIbHOW MSIOCKOCTH.

AHTeHHa nogkntoyaetcs K pasbemy «ANTENNA» (posetka Tina SMA). B ncnonHeHum
IP65 aTOT pasbem pacnonoxeH Ha oTpeske kabens, NponyLeHHOro Yepes kabenesBoa.

[nsa coeavHeHns Moaynsi C aHTEHHOW credyeT ucnonb3oBaTb Kabernb C BOMHOBbLIM
conpoTtuBneHmem 50 Om, Hanpumep RG-58. MNpu 3TOM He pekoMeHOyeTCsi MCMOoMb30BaTb
CNULIKOM ANUHHbIA (Bonee 10 M) kabenb, MHadYe OH BHECET CyLleCTBEHHble MOTepu B
BbICOKOYACTOTHBIN CUrHar, YTO NpuBeAeT K YMEHbLUEHUO AanbHOCTU CBA3W. Ecnn ycnosus
akcnnyataumm TpebytoT npumeHeHus 6onee anuHHoro kabensa (go 100 m), ncnonb3ymnTe
kabenb RG-213 nnu RG-8.

Ecnu HeT HeobxoanmocTn B 6onbLUOM AANbHOCTU CBA3M, B KA4eCTBE aHTEHHbI MOXHO
MCMNOnNb30BaTb MPOCTOM OTPE30K NpPoBoAaA.
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6 PEXUMbI PABOTbI MOAYJIS

Moaynb MOXeT HaxoAnUTLCA B Crieayowmnx pexmmax paboTbl:
*  pexum «MHuumnanusauma» (BcroMmoraTenbHbIN);
o pexum «KomMaHgHbIN» (BCNOMOraTenbHbIn);
* pexum «TECT» (BcnomoraTenbHbIn);
e 0OOMH U3 pexumoB nepedaynm AaHHbiX: «[po3payHbiny, «lMakeTHbIN #1»
(mogynb — TepmuHan), «lMakeTHbin #2» (Mogynb <« TepmuHan), «Mpamon

gocTyn>.

«OCHOBHbIM» (pabounm) pexxumoM Moayns ABMASETCS OOAWH U3 PEeXMMOB nepenayv
AaHHbIX. OcTanbHble peXuMMbl — BCMOMOraTeflbHble M MUCMOMb3YHTCA ANA KOHUrypaumm
napamMeTpoB MOAYNs, TECTUPOBaAHUA U T.A4.

Mpn nogade nuTaHWa MoAyNb aHanuavpyeTt dnar BKMoYeHUs pexuma «lpsamon
aocTtyn» (cm. pasgen «AkTMBM3aums pexuma «lpsmon aocTyn») u nepexoaut B 3TOT
pexum, ecnu dnar yctaHoBneH. VMiHaye mogynb nepexoauT B PeXuMM nepefadn OaHHbIX,
yCTaHOBIEHHbIN komaHaon $MDA.

lMepexon BO BCMOMOraTtesibHble PeXUMbl NPOM3BOAUTCHA C UCMOMb30BAHMEM CUrHana
CONFIG (cMm. pasgen «OTnagoyvHas nnata»).

6.1 PEXUM « MUHULNATIUZALNST»

B AaHHbBIN pexnm mMoayrnb nepexoguT cpasy Nocne BKMIOYEHUS NMUTaHWS, a Takke npu
cbpoce moayns curHanom RESET mnu komaHgon $R 13 komaHgHoro pexunma.
B pexvnme nHnumanmsaunm NnponNcxXoaunT:
* HavanbHas WHMUManNM3auus BHYTPEHHUX MEePEeMEHHbIX MOAYNs 3HayYeHUs MU
xpaHsawmmucs 8 EEPROM,;
* aHanua HaxaTuna kHonkn CONFIG npu nogayve nutanus (unmn cépoce).

W3 gaHHoro pexxmma Moaynb MOXeT NepemnTu:
e B OOWH M3 BCMOMOraTesNbHbIX PEXUMOB (ecnu npu nogade nutaHusa Obina
HaxkaTta kHonka CONFIG);
e B OAWH U3 PEXMMOB Nepeaayn AaHHbIX, YCTaHOBMNEHHbIN komaHaon $MDA.

6.2  PeExuM «KOMAHOHbIA»

B oaHHBIM pexnm Moayrb MOXeT NnepenTu:

* 13 pexuma «MHuynanusaumsa» npyu OTNyCKaHUM HaXKaTon Npw nogade nNUTaHUS
kHornkn CONFIG B coctosiHumn ST3;

* 13 nboro pexuma nepegadn gaHHbIx (Kpome pexunma «lpsimor gocTyny») npu
HaxkaTum kHonku CONFIG;

* 13 pexuma nepefaunm AaHHbIX (Kkpome pexuma «[psamon gocTtyn» unu
«MakeTHbINA2») Npu nonyyYeHuM MO nocrnegoBaTeNbHOMY WHTEpdENncy Tpex
nocnegoBaTteribHbIX CUMBOSIOB «+» C MHTEpPBaniom mexay cumeornamm (1...3) c.
Kak MuMHMUMYM 2 ¢ 00 Hayarna u 2 ¢ nocrne OKOHYaHWSA nocrnefoBaTenbHOCTU
CMMBOJIOB «+» HE JOJMKHO ObITb HUKAKNUX APYrMX CUMBOJSIOB;

* 13 pexuma «lakeTHbIW#2» npyu nony4yeHnn komaHabl rpynnel 03.

B nepsom cnydae moaynb nepexoguT B KOMaHOHbIA PEXMM C 3aB€4OMO M3BECTHbIMU
napameTpamMmu nocnegosaTenibHoro nHtepdenca no ymonyaxduo: 9600, 8N1. B ocTtanbHbIX
cny4asx napameTpbl NocrnegoBaTeNbHOro MHTepdenca onpeaensalTcsa paHee 3adaHHbIMU
komaHgon $COM 3HavyeHusamu.

Mpn nepexoge B KOMaHOHLIM pexmm Ha koHTakTe CMD_MODE/RX_LED/102
yCTaHaBnmBaeTca nornyeckad «1» (ecnu 3TOT curHan 3anporpamMMuUpoOBaH Ha [LaHHYH
PYHKLMIO) M Ha NocnegoBaTenbHbI MOPT BbIBOAUTCHA NPUMEPHO creaytoLiee coobLieHune:
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'SPECTR—4330EH 'mew:1.00000) pfw:01.00
(000 PATEOC' 14032005

433-435 HH=z band

COMMAND HODE

QE -

B komaHOHOM pexume BHeELIHee YCTPOWCTBO (MCTOYHMK/Nony4daTtenb AaHHbix) DTE
(Data Terminal Equipment), nepemaBas no nocnegoBaTenbHOMY  UHTepdency
COOTBETCTBYWOLUME KOMaHAbl, MMeeT BO3MOXHOCTb MW3MEHWUTb pasnuyHble napameTpbl
paboTbl MOayn4.

Bce komaHAabl, nocbinaemble B MoAyfb, AOMKHbI HauYMHaTbes ¢ npedukca $(0x24) u
3akaHumBatbcs cumonamm CR m LF (0x0D,0x0A) - knaesuwa Enter. KomaHgbl OOMXKHbI
BBOOAUTLCA C  WCMOMb30BaHMEM CUMBOSIOB B BepxHeM peructpe. [onyckaetcs
pefakTMpoBaHMe BBOAMMOMW KOMaHAbl (40 Haxatua knasuwm Enter) ¢ nomouwysto
crneayLwnx KnasuL:

» Backspace («3abow») - oTMeHseT nocnegHUn BBe4EHHbI CUMBOIST;
e Escape («OTmeHa») - OTMEHsIeT BCHO BBEAEHHYH MOCNefoBaTeNbHOCTb
CVIMBOJIOB.

B cnyyae BBOA4a HEN3BECTHON MOAYIIHO KOMaHAbI BbIBOAUTCA cooblieHne «ER>».

Ecnn komanga BBegeHa NpaBUITbHO, HO COAEPXKUT HEKOPPEKTHbLIE MapamMeTpbl,
BblJaeTcsa coolLleHne «??>».

Ecnn komaHga n napameTpbl BEPHbI, BblaaeTcst CTpoka « OK>».

Hanpumep:

OK: SPLEN=2L0
OK: SPLEn=250
ER> SPLEN=2A0

T

MoapoGHoe onvcaHne KoMaHa Moaynsi NpuBeAeHo B pasgene «KomaHabl ynpasneHus
mMoaynemy.

6.3  PEXUM CMEHBI MPOrPAMMHOIO OBECTEYEHMS (I10)

B aToM pexunme uMMeeTcsa BO3MOXHOCTb CMeHuTb Bepcuo 1O  (obHoBNeHue
MUKPONPOrpaMmmbl) MOAyrns € MOMOLLBLIO MEPCOHANbHOrO KOMMbKTEPA C TepMUHANbHOM
nporpaMmmMon.

B pexum cmeHbl 1O mogynb nepexoant u3 pexuma «Huumanusaums» npu
OoTnyckaHuM Haxatonm npu nogade nutaHua kHornkm CONFIG Ha TecTtoBoM nnaTte B
coctosHun ST4.

[ns cmeHbl Bepcum MO cneayer:

e MNOOKMOYUTL MOAyMb (Yepe3 OTNagoudHyro nnaty no uHtepdency RS-232) k
COM-nopTy nepcoHanbHOro KomnbkoTepa (He 3abyabTe Mpo  Nepemblyky
RS-232 / RS-485, Heobxoaumo Takke ycTaHoBUTbL nepemblykn CTS n RTS);

e 3anycTUTb Ha KOMMbIOTEPE TEPMUHASBbHYH MporpamMmy CoO Ccrnegyowmmmn
napameTtpamm COM-nopta 115200, 8N1, annapaTtHoe ynpaBreHne MOTOKOM
(CTSIRTS);

e nepeBecTn mMoaynb B pexum cmeHbl MO (cMm. pasgen «OTnagoyHasa nnartay).
Mpn 3TOM MOAYNb YCTAHOBUT MEPEYUCIEHHbIE  Bblle NapamMeTpbl
nocnegoBartenbHOro wuHTtepgenca u Bblgact Ha COM-nopT KomnbloTepa
NPMMepPHO crneayollee coobLieHune:

(= )PATEOC
SPEETE—-4330FEH . bwi 01
Feady to update microcode:

© OO0 «PATEOC» 1996-2004 .



Mooynb «CIEKTP 433 OEM» Pykoeodcmeo nosb3oeamensi Cmp. 19 u3 78

e oTnpaBuTb (hann xxx.prg B pexunme Tekctosoro camnna (ASCII).

Mo okoHYaHWWM nepefayn B cryvae NpaBUITbHOTO OOHOBIIEHUA MUKPOMNPOrpaMmbl Ha
COM-nopT koMnNbloTEPA BblAaeTcs crneaytoulee coobuieHmne:

+++++_,  H++++HHEHHHYYYY

roe:

YYYY - 4yncno o6HOBMEHHbIX ONOKOB.

«+» — YMCNO NONyYeHHbIX 6NOKOB.

lMocne nporpamMmMuMpoBaHus HeoOXoOMMO BbIATM M3 pexuma cmeHbl  [10
(«nepecbpocuB» MOAynb), a TakkKe MNPOBEPUTb KOHTPOSMbHYKD CYMMY, BbINOSIHNB B
komMaHaHoM pexume komaHay $CRC.

O6HoBneHne Bepcun nporpaMmHoro obecrnevyeHnss BO3MOXHO TOSMbKO MO
nHTepdency RS-232 moagyns ¢ ucnonb3oBaHMEM annapaTHOro ynpasreHns
notokom (curHansl CTS n RTS).

6.4 Pexum «TECT»

B atoT pexum mogynb BXoauT u3 pexuma «WMHuumanusauua» npum oTnycKaHum
HaxxaTon npu nogadve nutaHua kHonkn CONFIG B coctosHum ST2 (cMm. pasgen
«OTnago4yHas nnatay).

B pexume «Tect» moaynb UMKNUYECKM nepedaeTt B 3aup nocrnenoBaTeNbHOCTb
AaHHbIX, 3anucaHHbix B peructpax no agpecam $FC...$FF (cm. pexxum «[daHHble ans
komaHabl $TEST»).

Pexum «TecT» npegHasHayeH pfns TEXHOMOTMYECKUX W3MEPEHWUA napameTpoB
mMoaynsi.

AHanNOrMYHy0 PEXNUM MOXHO BKMOYUTb U B KOMAHAHOM peXumMe C NOMOLLbI KOMaHAbI

STEST 3.

[nsa Bbixoda n3 pexumMa «TecT» crneayeTt «nepecoépocuTb» MoayIb.

6.5  Pexum nEPERAYM BAHHBIX «[TPO3PAYHBIA»

B OaHHbI pexuMMm Mogynb MOXET Nepentv M3 crneayrwmx pexunmoB paboTbl npu
YCINOBUK, YTO He yCTaHOBMNEH dnar aktmemsauumn pexuma «lpsMon goctyn» (CM. pasgen
«AkTMBM3aUmMA pexnma «lpsiMor JOCTyn») U yCTaHOBMEH pexunm «l1po3payHbli» KOMaHAou
SMDA:

* 13 pexuma «UHuynanusaumsi» npu ycrnoBuu, 4YTO Mpu nogade MUTaHUSA He
obina HaxaTa kHonka CONFIG;

* W3 KOMaHOHOro pexuma C nomollbio komaHabl $E mnm HaxaTum KHOMKK
CONFIG.

B atom pexmme obpasoBaHHbIM MOAYNSIMU KaHan npuema/nepenadn OaHHbIX «CKPbIT»
OT Nonb3oBaTens:
e Bce paHHble, nocTynuBWWE Ha nNoOCnegoBaTeNbHbIN  MOPT  MOAYNS,
OOCTaBNATCA Ha nocnegoBaTenbHblM NOPT agpecyeMoro mogynsa (Mnuv
Moaynewn, ecnv UCnonb3yeTCs LWMPOKOBELLATENbHbIN UK rPYyNnoBON aapec), u
HaobopoT;
e Bce paHHble, NpuHATbIE U3 3dMpa, BblAalTCA Ha nocrnefoBaTesflbHbIM NOpT
MoAynsi, eCnv aapecoBaHbl eMy.

Tako pexum cnegyet MCNonb3oBaTb BO BCEX Cryyasix, Korga agpecauus u
nornyeckoe B3aMMoOencTBME OOBEKTOB B cucTteme obecneymBaeTcsd Ha Oonee BbICOKOM
YPOBHE BHEWHMM 0OOpyAOBaHMEM, Hanpumep, Npyv BHEAPEHUM MoAZynen B yxXe
cywecTByowmne cuctembl. MNMpu 3TomM He TpebyeTcss MeHsiTb nNporpammHoe obecnedeHne B
yxe paboTatoLien cucteme.
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B pexume «[lMpo3payHbiny kaHan cBA3W MOAYb-MOAYIb MOXHO CYATaTb yaSIMHUTENEM
nocnegoBaTenbHOro MHTepgerica C HEKOTOPbIMU OrpaHUYEHNAMMU:

* Mpu nepegaye AaHHbIX B KaHane CywecTBYHOT 3a4epXKW, BENMMYUHA KOTOPbIX
3aBUCUT OT CKOPOCTM [JaHHbIX B 3dupe, pexuma NnoMexoyCTOMYNBOro
KOAMPOBaHNS, BPEMEHW NepeKnoYeHns npuem/nepegaya n 1.4.;

* MOAyINb He MOXeT BblAaTb AaHHble B 3UP «CNSIOWHbIM MOTOKOMY», Kak OHU
NOCTYyNalT Ha nocnegoBaTenbHbI MOPT, a pa3buBaeT BXO4HOW MOTOK Ha
nopummn («nakeTbl») 3adaHHOM ANuHbl (0o 256 6anTt, cm. pasgen «3PLEN -
MaKCumanbHbI pa3mep naketa AaHHbIX B admpe»). Moatomy npu nepenade
6GnoKoB OaHHbIX, ANWHA KOTOpbIX 6onblue 3agaHHOW ANMHbI NakeTa B adwupe,
Ha NPUEMHOM KOHUE AaHHble Takke NoABNATCA «nopumsMmm». B atom cny4vae
MOTyT BO3HUKHYTb onpeAeneHHble npobnemMbl ¢ 06beanHEHNEM TakMX NakeToB
B €OQuHbIA 60K (B LUMPOKOBELLATENBbHOM PEXMME), ecrnn 0ObeKTbI B CUCTEME
paBHOMpPaBHbl, W B nNOOOA MOMEHT BpemMeHu nwbor Moaynb MOXeT
OCYyLLEeCTBNATbL nepegadvy cBoer wmHdopmauuu. PelweHne Takom npobnemsl,
€CNn OHa BO3HWKaeT, AOMMKHO MNpoM3BOAUTCA Ha 0Gornee BbICOKOM YpPOBHE
CUCTEMbI UNN C MOMOLLBIO aKTUBM3AUUN peXMMa KOHKaTeHauun AaHHbIX CM.
«bydepusaumsa npuHATLIX U3 3pmpa AaHHbIX. KOHKaTeHauus JaHHbIX.

Mepenada gaHHbIX B 3Mp HAYMHAETCH B CNeayroLnx cnyyasx:

* MPOWMO MakcMMarnbHO [OMYCTUMOE BpeMs 3a4epXKm C MOMEHTa npuema
nepBoro unu nocnegHero 6amrta MHOpMauum € nocrefoBaTenbHOro nopTta
(cm. pasgen «$PACT - Bpems ygepxaHusi naketa HernonHoW AOfUHblI B
nepegatowem 6ycdepe mogynsay»);

e C nocnegoaTenbHOro rnopTa Mony4vyeH 3apaHee 3afaHHbIi komaHgon SEODS
CMMBON nepedayn AaHHbIX (€Cnv paspelleH pexuM nepedadn AaHHbIX Mo
cumony $EODS). BosMoxHOCTb nepegaunM camoro cumBona EODS
onpepnensietcsa pnarom TXEODS, sagasaemoro komaHgon $MDA;

e BHYTpeHHu Bychep moaynsa Ha ncxogsawme AaHHbIE MOSOH.

BHe 3aBMCMMOCTM OT MEpPeuYUCrieHHbIX Bblle CnyyYaeB nepefjadya  MOXET
OCYLLEeCTBNATLCHA, €Cnn BO BHyTpeHHeM Oydepe mMoayns HaxOAUTCS MakCcMMarbHO
gonyctumoe KonuyectBo GamT gns ogHoro naketa (dnar bFullPacActionDis komaHAabl
SMDA).

HeszaBucumo ot npuema gaHHeix oT DTE Moaynb npuHMMaeT gaHHble U3 adupa. Ecnv
NPUHATBIM NakeT agpecoBaH moayno (CM. pasgen «Agpecaums U NpUMepbl OpraHn3aumm
ceTen») W uHPOPMaLMA, codepxallascs B NakeTe, He COAEPXUT OwWwmnboK, OHa
3anuncbiBaeTcs BO BHYTPeHHUI Bydep Moayns v npu nepBo BO3MOXHOCTU NepeaaeTcs Ha
nocnegoBaTtesibHbINA NOPT.

6.6  PEXUM NEPEQAYM [AHHBIX «[TAKETHBIN»

Kak roBopvnocb Bbille, NpU UCMOMb30BaHUN MOAynsa B pexume «l1po3payHbii» KaHan
CBSI3W CKPbIT OT BHELWHero obopyaoBaHus — BCe, YTO NPUXOAUT Ha nocneaoBaTeribHbIA NopT
mMoaynsi, nepegaetca B 3aup, a BCe, YTO NpUHMMaeTca u3 admpa, OTnpasnseTca Ha
nocnegoBaTtenbHbI MOPT. Takon pexum crnegyeT MCnornb3oBaTb BO BCEX Cryyasx, Korga
agpecaums 1 normdeckoe B3anMoaencTene o6bLeKTOB B cMCTeEMe obecnevmBaeTcs Ha bonee
BbICOKOM YPOBHE BHELLHUM 060pYyAOBaHNEM.

CyuwiecTByeT n gpyrov cnocob nNOCTPOEHUS CUCTEM nepefayvv OaHHbIX, NpU KOTOPOM
niornyeckoe B3aUMOLENCTBME U agpecaumio 0O6BHEKTOB MOXHO OpraHu3oBaTb Ha ypOBHE
MoAyrneun, UCnonb3ysa Ans 3TOro pexmm «lMakeTHbINy.

Ncnonb3oBaHue pexunma «lMakeTHbIi» NO3BOMSET agpecoBaTh AaHHbIE KOHKPETHOMY
Moaymnto (MOAyNsaAM) M 3HaTb, OT Kakoro MoAyns nonyyYeHbl AaHHble M3 acumpa 6e3 Bxoda B
KOMaHZHbIV pexum 1 nameHexus agpeca TXID (komaHga $TXID).

HasgaHne pexunma «[lakeTHbI» HUKaKk He CcBA3aHO C OCoBeHHocTsMyn paboThbl
moaynen B admpe (OaHHbI PEXUM MMEET OTHOLUEHME TOMbKO K OOMeHy AaHHbIMU Mexay
mMoaynem un BHewHuM obopyaoBaHMEM MO MnocnefoBaTeribHOMY UMHTepdency) u o3Havaet

© OO0 «PATEOC» 1996-2004 .



Mooynb «CIEKTP 433 OEM» Pykoeodcmeo nosb3oeamensi Cmp. 21 u3 78

NWWb, YTO [aHHble, KOTOpble MOAyNb OXWOAeT Ha CBOM nocnegoBaTernbHbI NOPT (M
KOTOpble BblgaeT Ha NopT nNpu npueme U3 adupa), JOMKHbI UMETb OnpeferneHHY CTPYKTYpY
— «MakeT»).

PaboTta Mogyns B NnakeTHOM peXuMMe HUKaK He ckasbiBaeTcs Ha paboTe yaaneHHoro
MoAyns, pexum paboTbl KOTOPOro MOXeT BbiTb M NAKETHLIM U MPO3PaYHbIM.

B 3aBMCMMOCTM OT «HanpaBneHMs» CyLLEeCTBYIOT ABa NaKETHbIX pexuma:

e B ctopoHy moaynsa (DCE) nakeTHbli pexuMm HasbiBaeTcs «llakeTHbin #2». B
9TOM pexume p[aHHble, NoAaBaeMble Ha MocnefoBaTeNbHbI UHTepdENC
MoAyns, AOMKHbI UMETb onpeaeneHHbIn popmMat (CTPYKTYpY);

* B CTOPOHY BHelwHero obopyaosaHus (DTE) — «lMakeTHbIn #1». B aToM pexume
NpUHATBIE M3 adompa AaHHble MOAyrMb BblOAeT Ha CBOW MocrnefoBaTenbHbIN
UHTEepdenc B onpeneneHHom gopmare.

Ob6a pexuma moryT 6biTb aKTMBM3MPOBAHbI HE3ABMCMMO Apyr OT Apyra (cm. pasgen
«$SMDA, $8MDA - pexum paboTbl Moaynsi»), Hanpumep, B ctopoHy moayns (DCE) moxet
ObITb NPO3payHbIn pexum, a B cTopoHy DTE — «[MakeTHbin #1» 1 Hao6opoT.

B nakeTHOM pexume uMeeTCca TakkKe BO3MOXHOCTb MOMHOr0 KOHMUIrypupoBaHUS
(n3MeHeHnsa NnapaMeTpOoB) Kak NoKanbHOro, Tak 1 yaaneHHoro (No paguokaHany) Moaynsi.

B nakeTHbIN pexum Moaynb nepexoauT npu YCrnoBuW, YTO He YCTaHoBMeH dnar
aktmBu3dauum pexumma «lpsmon goctyn» (cMm. pasgen «AkTuBu3auuna pexuma «[lpsamon
poctyn»), a B pernctpe SMDA yctaHOBReHbl GUTbI BKIIOYEHUSI HY)KHOTO MakeTHOro pexuma
N3 cnegylowmnx pexXMMoB:

* 13 pexuma «MHuynanusaunsa» npym OTCYTCTBMU OUIMBOK B TECTE NamATh U Npu
yCroBuun, 4TO Npu nogade nuTaHus He Gbina HaxaTta kHonka CONFIG;

* W3 KOMaHOHOro pexuma C nomollbio komaHabl $E mnu HaxaTum KHOMKK
CONFIG.

Mpn ncnonb3oBaHUM NAKeTHOrO pexnma AaHHble, HanpaBnsemble B MOAENb BHELLUHUM
YCTPOWCTBOM (BblAaBaemMble MoAyreM AN BHELLHEro yCTPoOMCcTBa) No nocrnegoBaTeribHOMY
nHTEepdency, B oblem Buae OOMMKHbI UMETb (MMEKT) CneanyloLlyro CTPYKTypy (3aecb u
panee npuHnmaeTcs cokpaileHne HASFs — Hex cumBon B BepxHeM peructpe B cdopmaTte
ASCII):

DLE, STX, NETID,CMD, {DATA}, DLE, ETX, rae

DLE - cumBon «$»;

STX - cumBon «<y;

NETID — agpec mogynsa B cetn RS-485 nnn RS-232 B hopmate 4 HASFs (paseH
agpecy, 3agaBaemomy komaHgon $MYID ans paguoceTn);

CMD - komaHga nakeTa B popmate 2 HASFs;

DATA — nonb3oBaTeNnbCckne AaHHbIE;

ETX - cumBon «>».

Ecnu B none «DATA» BcTpeuaeTcs cumBon «$», ans obecneveHns
NpO3paYHOCTM OH JOMKeH ObiTb AyGNMpoBaH.

Bce ynpasnsiwowwne cumonel (NETID, CMD wn BcnomoratenbHble [aHHbIE)
nepegatotcs B HEX cdbopmarte B koge ASCII BepxHero peructpa (‘0°...'9, ‘A’...F).

Mapametp NETID Heobxooum gns agpecauun moaynen BHyTpu cetn RS-485. Ecnum
ncnonb3yetcs coeanHeHme no RS-232, HasHayeHne napameTpa NETID TepsieT cBon cmbich,
OHaKo OH B NtOBOM cnyyae AormKeH 6bITb KOPPEKTHO YCTAHOBIIEH.

Cnepyert yyecTb, 4To npu pabote B cetn RS-485 B HacTosiwen Bepcun MO mogyna He
peanusoBaH anroputM npefoTBpalleHns konnusmin. oatomy npu pabote ¢ mogynsimu,
noakstodeHHbiM B ceTb RS-485, Heobxoaumo nocrnegoBaTeribHO BXOAUTb B CeaHC CBA3U C
KakgbiM MoAyrnem, U He NocCbinaTtb LUMPOKOBELLaTeNbHbIX NAKeTOB ANA rpynnbl MOAynewn,
paboTalowmux B npegenax ogHon cetn RS-485. [laHHOe orpaHMyeHMe TakKe KacaeTcs U
NPO3paYyHOro pexuma.
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YnpaBneHve NOTOKOM MO MocnegoBaTenbHOMY uHTepdency B pexunme RS-232
OCYLLECTBIISIETCA TaK Xe, Kak U B pexunme «lMpospayHbiny (¢ nomowpsto curHana RTS/CTS).

6.6.1 PEXuM NEPEAAYM [JAHHBIX « [TAKETHBIM #1» (DCE - DTE)

KomaHgbl pexuma «MakeTHbIn #1»

Tun / hopmam:
3HauyeHue:

lNpumeyaHue:

lMpumep:

Tun / hopmam:
3HayeHue:

Tun / hopmam:
3HayeHue:

lNpumeyaHue:

lMpumep:

00’/ $<NETID,00,TO_ID,FROM_ID,DATA$>
UHdopmaumnoHHbii nakeT oT moaynsa FROM_ID moaynio TO_ID.

Pasvep nona DATA He 6Gonee 256 6awnt. [ns obecrieyeHusi npo3padyHocmu OaHHbIX
cumeornbl «$» 8 none DATA dybnupyromcesi.

$<00010000011234hello$> - aaHHbIe “hello” oT mogynsa 1234 moaynto 0001.
$<000100FFFF1234hello$> - paHHble “hello” ot mogynsi 1234. [aHHble nepepaHbl B
LUMpPOKOBELLLATENBHOM peXnme.

“1x’/ $<NETID, 1x, DATA$>

KomaHnpa 10:

dopmat komaHgbl: T0AAAALLLL

Het cBsi3n ¢ mogynem AAAA, notepsiHo LLLL 6anT gaHHbIX.

[aHHoe cooblieHve BbigaeTcs nocne 3agaHHoro komaHaon $RETRY uucna 6e3ycneLuHbix
nonbiTok nonyuntb nopTeepxaeHve (ACK) o6 ycnewHom npueme MHGpOpMaLMOHHOIO
(vHamBuayaneHoro) naketa ¢ mogynem AAAA Tonbko B pexume «llaketHoin #2» (DTE-
DCE). HenogTtBepxaeHHble moaynem AAAA faHHble TepATCS.

Mpumep: $<0001 10 1234 001A$> - HEBO3IMOXHO YCTAaHOBWTb CBA3b C Mogynem 1234;
notepsiHo 0x001A (26) 6anT gaHHbIX.

KomaHnpa 11:

dopmat komaHgbl: 11AAAA

O6meH gaHHbiMK ¢ MogynseM AAAA ycnewHo 3aBeplueH. Agpec AAAA moxeT ObiTb Kak
rpynnoBbIM, Tak N MHAMBUOYaNbHbIM.

Mpumep: $<0001 11 1234$> - oGMeH gaHHbIMKU ¢ Mogynem 1234 ycnelHo 3aBepLUeH.

KomaHpa 12:

dopmat komaHabl: 12AAAALLLL

3HaueHue AAAA, LLLL — 4 HASFs

Mogynb AAAA He oTBevaeT, notepsiHo LLLL 6anT gaHHbIX.

[aHHoe cooblleHve BblgaeTcs nocne 3agaHHoro komaHaon $RETRY uucna 6e3ycrneLHbix
nonbiTok nonyuntb nopTeepxaeHve (ACK) o6 ycnewHom npueme MHGpOpMaLMOHHOIO
(vHamBuayaneHoro) naketa ¢ mogynem AAAA u Tonbko B pexume “lMakeTHbin #2” (DTE-
DCE). He noaTteepxaeHHble moaynem AAAA faHHble TePSOTCS.

Mpumep: $<0001 12 1234 001A$> - moaynb 1234 He oTBevaeT; noTepsiHo 0x001A (26) 6ant
OaHHbIX (Npobenkbl BCTaBMneHbl 4118 HArMsiAHOCTY).

20’/ $<NETID,20, TOID, DATA_SIZE GET$>
Mogynb npuHsin n3 DTE yctponctea DATA_SIZE_ GET 6aiT gaHHbIX, NnpegHasHavyeHHbIX
ans nepegayn mogynto TOID.

[aHHoe coobuweHne BblgaeTcst Tonbko B pexume «MaketHbin #2» (DTE-DCE); oHo
ABMNSIETCA NOKanbHbIM NOATBEPXKAEHNEM O NMPUEME AaHHbIX.
DATA_SIZE_ GET — hex 3Ha4veHue (4 ASCII undpbl).

$<0001201234001A%> - wmogynb npuHsan oT DTE O0x001A (26) 6GalT [OaHHbIX,
npeAHasHa4YeHHbIX Ana nepegayn moaynio 1234.
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Tun / hopmam:
3HaueHue:

30’/ $<NETID,3x, {DATA} $>

KomaHga 30:

dopmat komaHabl: 30 (none DATA oTcyTcTByeT).

[aHHoe cooblWeHne BbIOAaeTcd, ecnu MoAdynb MpuHSAN co  cTopoHbl DTE
owmnboyHyto komaHay. KomaHga cuntaetcs owmboyHONn, ecnu ctapimi nonybant
3HayeHua komaHabl paBeH 0, a Mnagwun He ABNSETCA OOMNYCTUMOW KOMaHOOW.
Cnuncok AOCTYMNHbIX KOMaHA CM. B pasgerne «Pexum nepegadv gaHHbix «[lakeTHbIn
#2» (DTE - DCE)».

Mpumep: $<000130$> - mogynb 0x0001 NpUHSN OLWMGOYHYIO KOMaHAY.

KomaHpga 31:
dopmat komaHael: 31,cmd.
Mogaynb npuHan co ctopoHsl DTE komaHay cmd ¢ HeBepHbIMU napameTpamu. HapyweHuve
dopmaTta KoMaHabl 0O3Ha4YaeT, YTO B KOMaHAe eCTb NoMs C HEBEPHbIM 3HAYEHMEM.
Mpumep:
$<0001040000FF$> $<00013104$> - Mmoaynb npuHAn komaHay 0400
(yoaneHHbIn onpoc Moayrnsl), OOHaKo Mone agpeca He MOXeT ObiTb
rpynnoBbIM, Ha YTO BbIJAHO COOTBETCTBYIOLLEe NpeaynpexaeHue.

Komanpa 32;

dopmaT KomaHabl:

32 (none DATA otcyTcTByeT)

[daHHoe coobuieHne BblgaeTcd, ecrnvm moAynb MNpPUHAN €O cTopoHbl DTE paHHble, He
npeacTaeneHHble B koge ASCII Tam, rge oHM O0MKHbI ObITb B AAHHOM Koae.

Mpumep:
$<000100n$<000132%> - Mmoaynb npuHsaN komaHay 00 (nepedaya AaHHbIX), OOHaKO Mnore He
npeactasneHo B koge ASCII.

Komanga 33:

dopmat komaHgbl: 33, ADR

Uucno GawT pJdaHHbIX, npegHasHayveHHbX Ans nepegayn mogynio ADR, npesbiwaet
MakcumarnbHO JonycTUMOe 3HayeHue ANns o4Horo naketa (cM. pasgen «Pexum nepegadn
AaHHbIX «[lakeTHbin #2» (DTE - DCE)»). Bce npuHsaTtble gaHHble ana mopyns ADR
yaansioTcs u3 6ydepa moaynsi.

KomaHpa 34:

dopmat komaHabl: 34, ADR

HapyLueHa npo3payYyHoCTb AaHHbIX, MpeAHa3Ha4YeHHbIX Ansa nepegayqm mogyno ADR.
Mpumep:

$<000100020002hello$s

$<0001340002%>

KomaHpa 35:

dopmat komaHgbl: 35, ADR

Uucno nonb3oBaTtenbckux nonybant aaHHbix B ASCIl dopmate, npegHasHavyeHHbIX Anst
nepegayn moaynio ADR, HeveTHO (Hanpumep, B KOMaHAe 3anucu npoduns).

KomaHpa 36:

dopmaTt komaHabl: 36,ADR

Monb3oBaTenbckue gaHHble, NpeAHasHadeHHble Ansa nepegayn mogynio ADR, npuHATH He
B koge ASCII (Hanpumep, B kOMaHAe 3anvcu npoduns).

KomaHnpa 37:

dopmat komaHgbl: 37,ADR

Pa3amep nonb3oBaTenbCKNX [OaHHbIX, NpeAHasHaveHHbIX Ans nepegadn moaynio ADR,
paBeH 0 (Hanpumep, B KOMaHae 3anucu npoduns).
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Tun / hopmam:
3HaueHue:

Tun / hopmam:
3HayeHue:

lMpumep:

‘4x’/ $<NETID,4x, DATA$>

KomaHga 40:

dopmaTt komaHabl: 40SSSS

Coobuiaer pasvep cBobogHoro Oydepa mogynss Ha WCxopswme pAadHble. [laHHoe
cooblleHne SBMSETCA OTBETOM Ha KOMaHAy B CTOPOHY Moayns (cMm. pasgen «Pexum
nepegayn gaHHbix «MakeTHoin #2» (DTE - DCE)»). Mone SSSS — (4 HASFs).

Mpumep: $<0001 40 2000$> - pasmep Gydepa paBeH 0x2000 GaiT (8 KbanT).

KomaHpa 41:
OTeeT Ha koMaHAy nokanbHoro onpoca 0301 (cM. pasgen «Pexunm nepefavn gaHHbIX
«MakeTHbIn #2» (DTE - DCE)»).

Mpumep: $<0001 41$>

KomaHpa 42:
[daHHasi komaHZa nocbifiaeTcsa MoAyNeM Mocfe BKYEHUA MUTAHUS U NPOXOXOEHWSA
pexuma nHumManmsaumu.

Mpumep: $<0001 42$> (Nnpobenbl BCTaBneHbl ANs HArMsaAHOCTH).

50’/ $<NETID,50, DATA$>

Bblgaya nHgpopmaumm o npueme BER naketa

dopmat nonst DATA: AAAA LL FF EEEE NN RR, rze:

AAAA - agpec otnpasutens BER naketa (4 HASFs);

LL — anvHa naketa (2 HASFs);

FF — npusHak FEC (2 HASFs);

EEEE — uncno owunbok (4 HASFs);

NN — nopsiakoBbin Homep BER naketa (2 HASFs);

RR - ypoBeHb RSSI npu npueme 3aronoska BER naketa (2 HASFs).

$<0002 50 0001 45 00 0001 03 07%>
MpuHaT BER naket anuHon 69 (0x45) 6ant 6e3 koga FEC. Yncno ownbok - 1, nopsiakoBbIN
Homep nakeTa - 3. YpoBeHb RSSI npu npueme 3aronoeka naketa - 7

$<0002 50 0001 46 OF 0000 02 06$>

MpuHaT BER naket gnvHon 70 (0x46) 6ant ¢ kogom FEC. Yncno owmnbok - 0, nopsiakoBbIN
HoMep nakeTa - 2. YpoBeHb RSSI npu npueme 3aronoska naketa - 6 (npobenksl BCTaBMEHbI
AN HarnsigHoCTK).
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Tun / hopmam:
3HaueHue:

6x’/ $<NETID,6x, DATA$>

KomaHga 60:

dopmat komaHabl: 60hhhhAABBCCDDEE

Bblgaua cTpoku Bepcum nokanbHoro/yaaneHHoro moaynsa (otBeT Ha komaHay 0400,
cMm. pasgen «Pexum nepegayv gaHHbiX «lakeTHoi #2» (DTE - DCE)»).

hhhh — agpec nokansHoro/yaaneHHoro moayns (4 HASFs).

AA,BB,CC,DD,EE - 2 HASFs. PacwudpoBky cM. B pasaene «/cTopus BepCuny.

Mpumep:
cmd hhhh AA BB CC DD EE
$<0001 60 0004 00 11 00 01 00%$>

I'Ipo6enb| BCTaBJ1€HbIl ANndA HarnAaaHoOCTWN.

KomaHnga 61:

®opmaTt komaHabl: 61{DATA}

Bbigava nokanbHoro/yaaneHHoro npodounsa (oteet Ha komaHay 0401, cm. pasgen «Pexum
nepeaayn gaHHblx «MaketHobin #2» (DTE - DCE)»).

{DATA} — npocpunb. Kaxxgpii 6ant npoduns nepenaetcs aosymsi kogamu B ASCII.

KomaHpa 62:

dopmat komaHgpbl: 62{DATA}

Bblgaya nokanbHoro npodwuns, 3arpyxaemoro no komaHae $IEE (otBeT Ha
komaHgy 0402, cm. pasgen «Pexunm nepegaym AaHHbix «[lakeTtHoin #2» (DTE -
DCE)»).

{DATA} — npocpunb. Kaxxgpii 6ant npocuns nepegaetcsa B popmate 2-HASFs.

6.6.2 PEXuM NEPEOAYM JAHHBIX « [TAKETHBIV #2» (DTE - DCE)

KomaHgpl pexuma “lMNakeTHbIn #2”

KomaHOa:
3HayeHue:

lMpumep:

KomaHOa:
3HayeHue:
lNpumeyaHue:

‘00’ / $<NETID,00, TYPE, TXID,DATA$>
MakeT gaHHbIX, NpegHa3HaveHHbIX Ansg nepegaym mogynio TXID.
3HayeHne nona TYPE (2 HASFs):
Buthbl:

7|16]|5 4 3 2 1 0

- - - Link_Mode | FEC2 FEC1 FECO

Link_Mode — 3agaet pexxum obmeHa. Ecniv 6ut Link_Mode = 1, npouncxogut
obMeH ¢ moaynem B pexume 6e3 yCTaHOBMNEHUSI COEAMHEHUS; MPU 3TOM aapec
TXID He pomnxeH 6bITb rpynnoBbIM.

| —nepemexeHne: 1 — nepemexeHne BbIkNoYeHo, 0 — nepemMexeHne BKOYEHO.
FEC2...FECO — 3agaeT BO3MOXHOCTb NepedasaTtb gaHHble ¢ kogom FEC.
Tabnuua kogupoekm koga FEC aHanornyHa kogMpoBKe Npy BBOAE KOMaHOOM
$DFEC.

PaspagHocTb AaHHbIX (8 unu 7 6ut) onpegenserca asTomaTtndecku. [ns
obecneyeHus1 NPo3padYHOCTN AaHHbIX cumBorbl $ B none DATA oMKHbI
aybnvposaTtbcs.

$<000100101234hel Komanpga mopgynto 0001 nepepatb mogynio 1234 cTpoky

lo$> «hello» B pexxvme 6e3 ycTaHOBNEHUSA COeANHEHWS.
$<00020001FF02hel KomaHga moaynto 0002 nepepaTb rpynne mogynein 02
lo$> cTpoky «hello» B WWpoOKOBELWATENLHOM pexume C

BKITHOYEHHbLIM NOMEXOYCTOMYMBBLIM Kogom RS(7.3).
‘01’/ $<NETID,01, TYPE$>
Peseps
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KomaHOa:
3HayeHue:

lMpumep:

Yucno 6alim e
bycpepe:
KomaHOa:
3HaueHue:

KomaHOa:
3HayeHue:

02’/ $<NETID,02, TYPE,VAL$>
KomaHaa ynpaBneHvem TekywUMW napameTpaMu nepefadv OaHHbiX B acump.
Mone VAL — 2 HASFs.

3HayveHwve nona TYPE ( 2 HASFs):

00 - 3apepxka DELAY_SEC (0...255 cekyHa) mexay nocnegoBaTternbHbIMU
TpaH3akumMamu wmoaynsa. Ecnu  3apepxka paBHa 0, nakeTbl nepeparoTcH
HenpepblBHO. KoMaHOa akTMBM3UpyeTCs nocrne nepefadv Tekylero naketa.
[aHHbIn NapaMeTp MMeET CMbICIT MPUMEHATb B LMKIINYECKOM pexume. Nepenada
AaHHbIX/ONPOC Moaynew A0MMKEeH NPOUCXOAUTb C NEPUOLOM, OTAIMYHBLIM OT HYMS.
01 - Yucno RETRY_NUM peTpaHcnsumin nakeToB, TPEOYOLWNX NOSTBEPKAEHUS.
[aHHOe 3HayeHue aKTUBM3UPYETCA TONbKO NpU nepedadvye WHAMBUAOYaNbHbIX
nakeToB (cM. SRETRY).

02 - Yucno BCMAX_NUM nepepay konum wnpokosewaTensHoro naketa (0...255).

$<0001 0200 0A$> - komaHaa moaynio 0001 — nocne nepenayn TekyLEero nakeTa
npoucxoaunT 3agepxkka Ha 10 cekyHn.

$<0001 0201 05%> - komaHaa moaynto 0001 - 5 NoNbLITOK ANA yCrneLHoW nepeaayn
nakeTa, TpeOyoLero noaTBEPXKAEHMS.

$<0002 0202 03%> - komaHga moayno 0002 - Kaxabl LIMpOKoBeLLlaTemNbHbIV
nakeT nepegaetcs no 3 pasa.

(Mpobenbl BCTaBneHbl 4ns HarnNgGaHoCTH)
0

03’/ $<NETID,03,CMD_ID$>

3HayeHwne nonsa CMD_ID ( 2 HASFs ):

00 - MonyunTb pasmep ceoboaHoro bydepa Moaynsa Ha NCXOASALLMNE OaHHbIE.
OTBeTOM Ha kKOMaHAay siBnsAeTca naket ¢ Tunom 40, nocbinaemoli mogynem B DTE
B pexume nepegayn gaHHblx «lMaketHbin #1» (DCE-DTE).

01 - JlokanbHbIN oNpoc Moay”ns.

OTBeTOM Ha KOMaHay sBNAeTcsa nakeT ¢ Tunom 41, nocebinaemoli mogynem B DTE
B peXume nepegayn gaHHblx «lMaketHbin #1» (DCE-DTE).

02 — Bxog, B KOMaHAHbIN PEXNM.

03 — AnnapaTHbIi cbpoc moaynsi.

04’/ $<NETID,04, TYPE,ID $>

Mone ID — 4 HASF cumBona.

3HaveHuve nona TYPE ( 2 HASFs):

00 — Onpoc mogyns ID. OTBeToM Ha gaHHyto komaHay siensetca ASCIl cTtpoka
BEPCUU MOAYyNS.

01 — yteHune npoduna moagynsa. OTBETOM Ha JaHHYI0 KOMaHAy SBNAeTCs KoMaHaa
61.

02 - yTeHue npoduns moayns, sarpyxaemoro no komaHae $IEE. OtseTom Ha
OaHHYI0 KOMaHAy sBrseTcd KoMaHaa 62.

lpumeyaHue:
B mekywel peanu3ayuu Mukporipo2paMmbl He3asucumo om 3Ha4eHus ID,
omeem ebi0aem sioKkanbHbIlU Modysib NETID.
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KomaHOa:
3HayeHue:

lNpumep:

KomaHOa:

05’/ $<NETID,05,00,ID, TO,PROFILE$>

KomaHaa 3anuncu npocduns B MOAyIb.

Mone ID ( 4 HASFs ): agpec koHUrypmpyemoro Moaynsi.

Mone TO ( 2 HASFs ): onpenensieT Tanm-ayT Ha BbINOSIHEHME KOMaHAbI. Tanm-ayT
3agaeTcsa B MHTepBanax, KpatHbix 1 C.

Mone PROFILE: HoBbIM npodunb moayns. Kaxabin 6ant npodunsa nepegaercs B
Buge 2 HASFs. Yucno 6Gant npodunss AOMKHO ObiTb YETHO W He [OOSMKHO
npeebiwaTb pasmep npodunda. Ymcrno 6GanT npoduns MOXET OblTb MeHbLUe
pasmepa Bcero npocuns. B gaHHom cnyyae 6yayT M3MeEHEHbl TOMbKO NnepBble N
6anT npoduna moayns.

lpumeyaHue:

B mekywel peanu3ayuu MUukporipo2pamMmbl He3agucumo om 3Ha4eHus ID,
npoghunb 3anucbieaemcsi 8 JIOKasibHbIU mMoOlynb NETID. Mapamemp TO
uz2Hopupyemcsi.

$<0001 0500 1234 05 1233FFFF$> - komaHga nokanbHomy mogynto 0001
3anucatb nepBble 4 6anta npoduns. locne BbINONHEHUS KOMaHAbl 3anucu
npocuna mogyne 0001 Oymetr umeTb cnegyiowme napameTpbl: TXID=FFFF,
MYID=1233 (npob6enbl BCTaBnNeHbI 418 HAarnsagHoCTH).

06’/ $<NETID,06,00,ID,TO $>

Komanga cbpoca moaynsi.

Mone ID ( 4 HASFs ): agpec moaynsa. KomaHga aHanornyHa komange 0303 3a
WCKITIOYEHMEM TOro, 4YTo cbpoc no komange 0303 npoucxoguT MrHOBEHHO, a
komaHga 0600 ctaBuTCsa B 0Mepeb Ha BbINOSHEHKE.

Mone TO ( 2 HASFs ): onpenensieT Tanm-ayT Ha BbINOSIHEHWE KOMaHAbI. Tanm-ayT
3agaeTcs B MHTepBanax, kpaTHbIx 1 C.

lpumeyaHue:
B mekywel peanu3ayuu MUukKporipo2paMmbl He3agucumMo om 3Ha4eHus ID,
c6poweH 6ydem modynb NETID. Mapamemp TO uzHopupyemcs.
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KomaHOa:

lMpumep:

07’/ $<NETID,07, TYPE,ID,FREQT, FREQR,AR, TO$>
YcTaHoBKa 4acToTbl U CKOPOCTU nepeaayu no aupy yaaneHHoro Unm rokanbHoro
mMoayns

Mone TYPE ( 2 HASFs ): npusHak 3anucn B EEPROM 3HayeHus 4acToTbl U
CKOPOCTW NOCNEe BbINOMIHEHNSI KOMaHAbI.

00 — 3anuck B EEPROM He npoucxoauT;

01 — nocne ycTaHOBKM NapaMeTpoB adupa ocyuiecTensetcs 3annuce B EEPROM.

Mone ID ( 4 HASFs ): agpec moayns.

Mone FREQT ( 4 HASFs ): 3HayeHne 4acToThl nepegayn. 3agaetcs B egumHuLax,
KpaTHbIX 1 K, Ha4MHas ¢ YyactoTbl 433000 Kl u;

433000 = 0x0000

433001 = 0x0001

434000 = 0x03E8

435000 = 0x07D0
Ecnm HeT HeobxoOMMOCTM W3MEHATb YacToTy nepejaTyuka, cTapwun 6wt
cyeTumka gormkeH ObiTb yctaHoBneH B 1 (Hanpumep, 8000 B koge ASCII: 0x38
0x30 0x30 0x30).

Mone FREQR ( 4 HASFs ): 3Ha4yeHue 4YacTtoTbl npuema. Cm. none FREQT.

Mone AR ( 2 HASFs ): ckopocTb obmeHa no acpmpy. PaclumdpoBKy 3Ha4E€HUN CM. B
pasgene «$AR — ckopocTb nepefayu [AaHHbIX Mo acupy». Ecnm  Het
HeobXoOUMOCTN M3MEHSITb CKOpPOCTb, OGUT 7 pormkeH ObiTb ycTaHoBNeH B 1
(Hanpumep, 80 B koge ASCII: 0x38 0x30).

Mone TO ( 2 HASFs ): onpenensieT Tanm-ayT Ha BbINOSIHEHWE KOMaHAbI. Tanm-ayT
3aaeTcsa B MHTepBanax, kpatHbix 1 c.

lpumeyaHue:

B mekywel peanu3ayuu Mukporipo2pamMmbl He3asucumo om 3Ha4eHus ID,
OdaHHasi koMmaHOa omHocumcs K siokasibHomy moldynb NETID. lMapamemp TO
uz2Hopupyemcsi.

$<0001 0700 0001 03E8 03E8 06 03%>
JlokanbHas yctaHoBKa 4YacTtoTbl nepegadn u npuema 434000 klu. CkopocTb
nepegayn — 38400 6uT/c.

Mpumep: $<0001 0700 0002 03E8 83E8 06 03%> - ycTaHOBKa YacToTbl Nepeaayn
434000 kl'y y moagynsa 0001, ckopocTb nepegaun — 38400 6uT/c.

Mpumep: $<0001 0701 0001 83E8 83E8 00 03$> - nokanbHas ycTaHOBKa CKOPOCTM
nepeaayn 4800 6ut/c. HoBoe 3Ha4eHue ckopocTn byaeT 3anmcaHo B EEPROM.

Mpo6enbl BCTaBneHbl AN HAarnsagHOCTW.

6.7  Pexum «IPsiMou gocTyn»

B atom pexume mMopynb NpenocTaBnsieT BHELWHEMY YCTPOMCTBY «MPSIMOM OOCTYM K
3aupy» (TOYHee, K MOAYNATOPY U AeMOoaynsTopy BCTPOEHHOro npuemonepegatynka). Ons
obmMeHa [aHHbIMM B 3(Mpe BHELUHee YCTPOWCTBO MpU 3TOM MOXET WCMoNnb3oBaTh
CcoGCTBEHHbIE NMPOTOKOSbI, CNOCOObLI MOMEXOYCTOMYMBOIO KOANPOBAHMS, agpecauun u T.4.
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[nsa Boibopa pexunma «lMpamon goctyn» HeobxogmMmo:

* ecnu Heobxoaumo, 3agaTh B «KKOMAHOHOM» pexume napameTpbl, OTHOCALLMECS
K npvemonepenaTtumky (paboyyo 4acToTy, MOLLHOCTb, OEBMALMIO, LUNPUHY
NOMoChbl NPUEMHUKA, PeXnm paboTbl NpMeMHMKa, CKOPOCTb AaHHbIX B adumpe,
BKITHOUYUTb USN BbIKITHOYUTL CUHXPOHN3ATOP);

e YyCTaHOBUTb 3Ha4yeHue pernctpa no agpecy $F2 B 3HayeHne 0x87 (cm. pasgensl
«$RG - 3anucb TexHONOrmyeckux napameTpoB MOAYNs» U «AKTMBM3ALMS
pexuma «lpsmon Joctyn»);

* nepesanycTutb MOAYb.

B pexume «[Mpsimoi pgocTyn» crnegywowme curHanbsl MoOAynst NPUHYAUTENbHO
(HEe3aBMCMMO OT UX KOHMUrypaLum) MMerT creayroLme QyHKLUK:

RX

X

RTS /106

CTS/107

BUFST 1100

RX_LED /102

DIN - Bxop nocrnegoBaTenbHbIX AaHHbIX ONs nepefadn B agup.
lMogaeTca Ha MogynNATOp NepedaTyumka.

DOUT - Bbixoa NpuHATBLIX U3 achmpa nocriefoBaTernbHbIX JaHHbIX.

RX /TX - Bxoa nepekniodenus «lMpuem»/«Mepenada». CocTosiHue
«1» - npuem, «0» - nepegava. «MoATAHYT» BHYTPU K «1».

ACK - Bbixogq curHana noaTBEPXAEHUS  NepekTioveHns
«Mprnem»/«Mepenavar.

DM _RX — BcnomoraTtenbHbIn BbiXxoq, AnS MHAUKALMM aKTUBHOCTW Ha
nmuHnm  DOUT. MeHsieT cBoe  COCTOsiHME C  4acToTom,
NPOMNOpLUMNOHANbHON W3MEHEHUIO AaHHbIX, MAPUHATBIX K3 adupa
(curnan DOUT).

DM _TX - BcnomoraTenbHbi BbiXod, ANS MHAUKALMKM akTUBHOCTU Ha
NMHUN DIN. MeHnsieT cBoOe COCTOSAHME c yacToTon,
NPOMNOPLMNOHANbHON U3MEHEHUIO OaHHbIX, NPUHATBIX OT BHELLHEro
ycTponctea (curHan DIN).

Pa6oTta B pexxume RS-485 npu 3TOM He NOAOEPKMBAETCS.

KoHTponnep lMNpuemonepepaTymk
RX (DIN) DIN
P ——————— > » MogaynsTop

CTS (ACK) i 1

- EEPROM |« = P CuHTesaTop

_ AHTEHHbI

RTS/I06 (RX/TX) | RXITX (RXITX)_ | nepeknioyarens
TX (DOUT) € —— — —  DOUT [emoaynstop+ J

CUHXPOHM3aTop

Puc. 6.1 Cxema pabombl Modyrisi 8 pexume «[lpsimot docmyr»
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KoHTponnep moaynsa npu BKNOYEeHMM nuTaHua (mnm cbpoce) ocywiecTBnseT
WUHALManNu3aumio WM YCTaHOBKY 3afaHHbIX
pabounx napameTpoB npuemonepenarymka Bxon
W HaynMHaeT «TPaHCNUPOBAaTb» CUrHambl  eWrpennera
TXD u RXD Kk npuemornepematyuky Wu

HaobopoT. BosHukalouwlee npu  3TOM Beixoa

«ApoxaHue» dasbl CUrHaNoOB (MKUTTep) He  “oHTPenter?

npesblwaer 550 HC, 4TO  nosBondet 550 o wake | ¢ 550 Ho mare
npeHebperaTb UM [aXe MNpU  BLICOKUX 250me,| o 250me,| |q

CKOPOCTAX AaHHbIX.

[Ons nepekriodeHnst pexumoB «[prem»/«Mepenaya» ucnonbayetcst curHan RX /TX
co Bxoda RTS/I06 Moayns, Npu 3TOM COCTOsSIHME «1» COOTBETCTBYET pexumy «[puem», a
coctosHue «0» — «[llepepgava». Ha nepekntoveHne B pexum «llepegaya» BCTPOEHHOMY
npuemonepenatumky Tpebyetca Bpems nopsgka 250 mkc. OAnsa  «MHOPMUPOBaAHUA»
BHELUHEro ycTpoMcTBa O 3aBepLUeHUU npouecca nepekrnioyeHns n roToBHOCTU nepeadasaTb
AaHHble B 9up MoAynb BbICTaBNAET CUrHam KBUTUPOBaHUA  (NOATBEPXKAEHUS)
CTS/107 (ACK) B cocTosiHne «O». Mcrnonb3oBaHue 3TOro curHana HeobsisaTenbHoe —
BHeLLHee YCTPOMCTBO MOXET MPOCTO BblKOaTb BpeMs He MeHee 250 MKC nocre yCTaHOBKU

curHana RTS/106 (RX/TX ) B «O».

B pexume «Mepegava» (RX/TX=ACK=0) nocnemoBaTenbHble gaHHble DIN co
Bxoga RX moayns noctynatoT HenocpeacTBEHHO Ha MOAYNATOP 1 nepegatoTcsa B agup. Mpun
atom coctogaHuno DIN=0 cooTtBeTcTBYeT 4acTtoTa Fo- AF, a coctoanuto DIN=1 - yacTtoTa
Fo + AF, roe Fy — ycTaHOoBNeHHas HoOMUHanbHasi pabo4vasi 4yactota, a AF — yctaHOBneHHas
Aesnaumsa YyactoTbl. BxogHble faHHbIE HE CMHXPOHU3NPYIOTCH, BOMPOC COBMOAEHUS HYXXHOM
CKOPOCTU B achmpe (ECIM 3TO HY)XKHO) OOIMKEH peLlaTbCs BHELUHUM YCTPONCTBOM.

7/q<omarma BKITHOUUTb PEXUM "I'Iepe,u,aqa")
RTS/106 (RX/TX)
CTS/I07 (ACK) /@ 3TOr0 MOMEHTa AaHHbIE B eqwlpe)
<"pnem" > < "Mepepava"—»<—"lNMpuem"—>»

w0

| 250 MKC MakKc.
>

Puc. 6.2 [Nlepedaya daHHbIx 8 pexxume «[lpsmolt docmyrn»

B pexume «[puem» (RX/TX =1) npn BbIKIMOYEHHOM CUHXPOHM3aTOpe (CM. pasgen
«AKkTMBM3aUuma pexuma «lpsmor OocTyn») npuHATble M3 3dupa LeMOAYNMPOBaHHbIE
AanHble DOUT nopatotcss HenocpeAcTBeHHO Ha Bbixog TX moaynsa. Ecnv BkntoueH
cuHXxpoHu3atop, curHan DOUT «Bblgensietca» M3 curHana C Bbixoga Aemogynsitopa
NpuMeMHUKa C y4eTOM 3aJaHHOW CKOPOCTU AdaHHbiXx B adumpe. B aTom cnyyae curHan Ha
Bboixoge DOUT Haubonee «4mCTbin» (MEHSeT COCTOSiIHME He Yalle, YeM OAuH pa3 3a ouT-
nepvog B COOTBETCTBUM C  YCTAHOBMEHHOM CKOPOCTbID), HO AN KOPPEKTHOro
PYHKLMOHMPOBAHWST BCTPOEHHOIO CUHXPOHM3aTopa HeobxoamMmo cobntogeHune crneayroLmx
YCHOBUM:

* cKOpoCTb AaHHbIX (BR) Ha Bxoge npvemMHuka (B acmpe) He AOMmKHa OTnMYaThbCs
OT ycTaHoBreHHon komaHgon $AR moayns 6onee, yem Ha 5%;

* nakeTbl JaHHbIX AOMMKHbI HadMHaTbCA C npeambynbl (NocnegoBaTenbHOCTb
010101...) AnNnHOM He MeHee 24 6urT;
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* MOTOK JaHHbIX NOCrie 3TOro JOSMKEH MMETb MO MEHbLUEN Mepe OAVH Nepexon
oT «0» K «1» nnn HaobopoT Ha Kaxable 8 ouT.

Takum obpas3om, nNpu BKMOYEHHOM CUHXPOHM3ATOPE MOXHO MNOMb30BaTbCH TOSMbKO
HabopoMm ckopocTen B 3dupe, KOTOPbIM MNO3BONSAET 3ajaBaTb MOAYb B KOMaHAHOM
pexume: 4800, 9600, 19200, 38400 wn 7680060a. [lpyM BbLIKMIOYEHHOM XXe
CYHXPOHM3aTOpe MOXHO MCMNOMb30BaTh Moby0 (Qaxe «HeCTaHAapTHYK») CKOPOCTb 0bMeHa
AaHHbIMK BNNoTb Ao 76 800 604, npn 3TOM BHELLHEE YCTPONCTBO CamMO OSKHO 3aboTntca o
BblOeneHnn gaHHbix n3 curdana DOUT.

Mpn BbIGOpPe ckopocTn AaHHbIX (BR) cnegyeT npaBunbHO BbiGMpaTh NOOXOASLLYHO
AeBvaumio 4actoTbl nepegatymka (AF) v wmpuHy nonockbl nponyckaHus npuemHuka (BW).
Kak npaBuno, pgesmaums ycTaHaBnvmBaeTcsa B Anana3oHe AF=(1...2)xBR, npu aTom
Heobxoanmasa nonoca npMemMHuka gomkHa 6biTb BR>2x(BR+AF).

PekomeHayemble COOTHOLLEHMS 3TUX NapamMeTpoB:

Ckopocmb OaHHbIX Heesuayusi yacmomsi nepedamyuka | LupuHa nosockbl NPUeMHUKa
(BR), 600 (4F), kl'y (BW), kl'y

5 10

4 800
20 40
10 20

9600
20 40
20 40

19 200
40 200
40 200

38 400
100 200

B pexume «[pamon goctyn», B OTNMYMe OT APYrnX PexMMoB nepefayn AaHHbIX, He
aHanmsnpyeTca ypoBeHb BxogHoro curHana (RSSI) Ha Bxoge npveMHuka.

B pexume «lpamon goctyn» He dyHkumoHupyeT curHan CONFIG, noatomy ans
OTMEHbI 3TOr0 pexmMa HeobxogMMO cHavana BOWTW B KOMaHAHbLIA pexum, nepesanyctus
mMoaynb (NMutaHveMm unu kHonkon RESET Ha oTnagovHoM nnarte) npu HaxaTow KHOMKe
CONFIG (cm. pasgen «Pexumbl paboTbl »), CHATb chnar BKMYEHUs pexuma «[psamon
aoctyn» (cMm. pasgen «AkTnBmdauunsa pexuma «lpsmon OocTyn») U BHOBb nepes3anycTuTb
mMoayrnb.

Ons o3HakomneHuss ¢ pexumoM «[lpsiMon p[ocTyn» a Takke Ana ero
TECTMPOBaHMSA pPEeKOMeHOyeTCA WUCNoNb3oBaTb TepMUHarbHbIE Mporpammbl
Tvna PComm Terminal Emulator doupmbel MOXA Technologies Co., LTD
KOTOpbIe MO3BOMAKT «BPYUHYIO» MEHSTL COCTOsIHWe curHana RTS (RX/TX)
B npouecce paboTbl.

6.8 PeTPAHCHSIUMS NAKETOB

Moaynb crnocobeH peTpaHCnNMpoBaTb NakeTbl APYrnx MoAyren, He yTpadvMBas CBOUX
OCHOBHbIX (PYHKLMA.

B cucteme moxet 6bITb 40 8 peTpaHCNSATOPOB, HOMepa KOTOPbIX 3a4alTcsl KOMaHaou
$RPTN. Agpeca peTpaHcnMpyeMblix nakeToB 3agatTtcsa komaHgon $SRID.

B kaxgom nakete, nepegaBaemMoM B 3dMp, Haxogutca  cneumnanbHoe
peTpaHcnsumoHHoe none (PI1), «koTopoe obpabaTbiBaeTcs  KaxablM  aKTUBHbLIM
peTpaHcnsaTopoM. Moaynb, paboTtas B pexume petpaHcnsTopa, NpuHuMas kagap u3 adupa,
aHanuanpyet Pl n agpeca RIDxx. Ecnn B PI1 oTCcyTCTBYEeT Mapkep peTpaHcnsuum ans
JaHHOro Moayns u agpec B nakete cosnan ¢ ogHumM u3 RIDxx, npuHATBIN Kagp
3anncbiBaeTcs BO BHYTPEHHIOK PETPaHCNSUNOHHYI0 oyepenb, paboTatoLllyto no npuHUuUny
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FIFO (nepBbli BoOwen, nepBbi Bbilwen). Bcero B ovepeaM OOHOBPEMEHHO MOXET
HaxoauTbCs OO0 2 nakeToB. Ecnu nakeT WMHGOPMAUMOHHLIN, pasmMep AaHHbIX Naketa He
OO0SDKeH npesblwaTh 128 6anTt, B NPOTMBHOM Criyyae nakeT UrHOpPUpyeTcsa Ha NOCTaHOBKY B
odepedb Ha peTpaHcnsuumio. [akeTbl, NpegHa3HavYeHHble ANg peTpaHcnauun, mMoryT 6biTb
3agepxaHbl B Bydepe ovepeam Ha 3agaHHoe Bpems. Bpems yaepxaHusa gaHHbIX B ovepeau
nporpaMMmpyeTcsi TeXHonormyeckum napametpom RPT_DELAY ($RG28). o ucteyeHwumn
BpeMmeHn RPT_DELAY nakeTbl nepegatTcs B acomp.

PeTpaHcnaumnsa cooblueHnn, Haxoasawmnxes B ovepean, UMEET MEHbLUUIA NPUOPUTET No
CpaBHEHWMIO C nepefayven coBCTBEHHbIX AaHHbIX Moayns. PeTpaHcnaums MHPOPMaUMOHHbIX
NakeToB MPOUCXOAUT TOMbKO B Criydae NpaBuSbHOro Npuema Bcex AaHHbIX nakeTa (B cnyvae
npvemMa AaHHbIX NakeTa ¢ owmnbkamum, MHPOPMALMOHHBIN NaKeT He peTpaHCNMpyeTcs).

MockonbKy moaynb B acmpe pabotaeT B NONyAYNSIEKCHOM pexume, npy NpUMeHeHnn
peTpaHcnATopoB obLliasi CKOpOCTb nepedayn YMeHbLIaeTcs NpsMO  NPOMNOpLMOHAanbHO
KONMMYeCTBY aKTUBHbIX PETPAHCMATOPOB, 3a4eNCTBOBAHHbIX B MpoLlecce nepegadv OaHHbIX
mexay aboHeHTamu.

Ona aktmBM3auum pexmma peTpaHcnauunm  OOCTaTOYHO  MNPUCBOUTL  MOAYIIHO
YHUKanNbHbIN peTpaHCnsUMOHHbIA Homep (koMaHaa $SRPTN) u BBectn xoTa 6bl oauH agpec
oTnpasuTensa/nonyvartens, nakeTbl KOTOPOro HeobxoouMo peTpaHcnMpoBaTh (KOMaHAga
$RID).

Moaynb cnocobeH BbINONHATE HEKOTOpble WHTENneKTyanbHble (YHKUUM  Hag
ovepeablo NAKETOB, NpefHa3HAYeHHbIX AN peTpaHCNaUnm:

* yaaneHwe OAMHAaKOBbIX MAKETOB OT OAHOrO M TOrO Xe OTNpaBUTENs UK Ans O4HOro
M TOro e nonyyarens (KpoMe LUMPOKOBELLATENbHbIX NaKeToB);

* KOPPEKUMs nocneaoBaTenibHOCTU MNOTOKa MNakeToB OT aboHeHToB (aboHeHTam),
Haxo4dALWMXCA B PEXMME «TOYKa-TOYKa» C YCTAHOBIIEHMEM COEAMHEHUs B Ccriyyae,
ecnn B oyepeamn HaxoasaTcs «KOHMNuKTyrowme» nakeTbl. MNMpumep paboTbl yHKUMIA
koppekumn cMm. B pasgene «Ctpyktypa gaHHbix komaHa $LOG n $SCAN. Uctopus
obmeHa.».

Bonee noapo6GHO O AOMOMHUTENbHBIX BO3MOXHOCTSX MO PETPAHCHAUMM CM. B pasgene
«PacLlumpeHHble BO3MOXHOCTU Npuema 1 peTpaHChsLUM NakeToBy.

6. 9 PEXXUMbI PABOTbI 10 3®UPY (TAPAHTUN JOCTABKN JAHHbIX AQPECATY)

Mogynb moxeT pabotatb B 9dmpe B [OBYX OCHOBHbIX pexumax —
LUMpOKOBeLLaTeNbHbIA (UK rPYNMNOBON) U MHAMBUAYANbHbIV («TOYKA-TOYKaY ).

6.9.1 LIMPOKOBELLATE/IbHBIV PEXXUM
Moaynb aBTOMatmyecks paboTaeT B LUMPOKOBELLATENBbHOM pEeXMMe, ecrnv napameTp
TXID He gaBnseTca mHamBMAayanbHbiM (CM. pasgen «Agpecauus v npyMMepbl opraHuM3aunu
cetenr»). B atom cnyyae mogynb OTnpaBnseT B 3uUp «LIMPOKOBELLATENbHbIE» MNaKeThI,
KOTOpble «ChnbIWaT» BCe MOAynu (Unu rpynna moaynen).

nOCKOHbe B LWWMpokoBelaTeribHOM pexnmMme HeET BO3MOXHOCTU peann3oBaTtb
MeXaHNU3M I'IO,EI,TBep)KLI,eHI/IVI, rapaHTnma npaBubHOCTU OOCTAaBKM NakeTa
OaHHbIX agpecaTy B 3TOM peXxXnme OTCYTCTBYET.

BeposTHOCTb [OCTaBkM NakeTtoB MOXeT ObITb YyBenudeHa BcCrnoMoraTefibHbIMU
MeTodamu:

e BK/IOYEHMEM MOMEXOYCTOMYMBOrO KogmpoBaHus (cM. pasgen «dopmat nakerta
B achmpe. [lomexoycTonydnBoe KoanpoBaHne»);

e yMeHbLUEeHMEM ANUHbI nakeTa B acpmpe (cm. pasgen «$SPLEN - makcumarnbHbIn
pa3Mmep nakeTa AaHHbIX B aunpe»);

e aybnupoBaHuem nakeToB B acpupe (cM. pasgen «$BPM - makcumarnbHoe Ymcno
OLMHAaKOBbIX LUMPOKOBELLATENbHbIX NAKETOBY).;

e CHWKEHMEeM CKOpOoCTM nepedadu B adupe (cM. pasgen «$AR — ckopocTb
nepegayn AaHHbIX Mo 3ompy»).
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Ecnn ckopocTb BblgaunM OaHHbIX Ha MnocriegoBaTeNibHbIA MOPT MHOMO HWKe obuien
CKOPOCTW NOCTYNSMEHNSA AaHHbIX U3 adhmnpa 1 NpMeMHbIn Bydep 3anonHeH, BO3MOXHa noTeps
MHOpMaLMK T.K. NakeT AaHHbIX, HE yMellalwmnca B npuemHoii 6ydep, yagansetcs. lNMytm
pelleHns aaHHou npobnembl onucaHbl B pasgene «bydepusauna npuHATbIX M3 adupa
AaHHbIX. KOHKaTeHaums gaHHbIX».

6.9.2 UHOWBUAOYATIbHBIV PEXXUM (« TOYKA-TOYKA»)
Ona paboTtbl B uHAMBMAYanbHOM pexume (Todka-touka) napametp TXID He gorkeH
ABNATLCA LUMPOKOBELLATENbHBIM UK rpynnoBbiM. B aTOM cnyyae moaynb oTnpasnseT B
achvp «mHOMBMAOYyanbHbIE» NAKeTbl, KOTOPbIE «CAbIWUTY TOMNbKO mMoaynb, napametp MYID
koToporo paseH TXID nepegatoLiero mogyns.

Mpy nonyyeHUn «UHOMBMAOYaANbHOrO» MakeTa MoAdyNb aBTOMAaTUYECKU
oTCbinaeT MOATBEpPXAEHNWEe O €ero npueMe OTNPaBUTEN0 3TOrO MNakeTa.
OTnpaButenb e Mpu HenorlyYeHnM Takoro noATBEPXKAEHUSI MOBTOpSiET
nakeT. Takum oOpasoM B pexuMe «TOo4YKa-Todyka» MUMEITCH rapaHTum
[AOCTaBKM OAHHbIX.

KonnyectBO ¥ apyrMe napameTpbl, CBsi3aHHble C MOATBEPXKAEHUSIMU  MOTyT
nporpaMmMmnpoBaTbes (CM. pasgen «KomaHabl ynpaBneHus Mogynemy ).

Monyyass vHOMBMAOYyanbHbIA NakeT, Moaynb co3gaeT akTuyeckoe WM MHUMOoe
coeVHeHWe ¢ 3TU MoayreM, HauMHas Npu 3TOM BECTU CTaTUCTUKY Nprema NakeToB OT Hero.
Mo cnocoby coeanHeHus NHAMBUAOYarbHbIN PEXUM pasfensieTcs Ha ABa Noapexuma:

e  PEXWUM C YyCTaHOBMNEHWEM COEANHEHNS;
e pexum 6e3 ycTaHOBMNEHUS COeaNHEHMS.

Pexum ¢ ycTtaHOBNeHMeM coeAMHEeHUA

B paHHOM pexume cosgaeTcsa dpakTudeckoe coefuHeHue mexagy moaynamu. dase
obmMeHa pJaHHbIMM nNpedwecTByeT asa YCTaHOBMNEHWUst coeauHeHus. Ecnu  moaynb,
Haxo4dWMNCs B peXUME YCTaHOBMNEHUS COEOVHEHUsl, HaxXoOUTCA ele W B pexume
«lMakeTHbIN #2», TO NO OKOHYaHUWM pa3bl Nepedayn LaHHbIX MNPOMCXOAWUT npouenypa
pasbeanHeHus. Ha kaxabli npaBuUiibHO NPUHATLIA MHAOPMAaLMOHHbBIN NakeT aBTOMaTUYECKU
oTnpaenseTca kopotkoe noareepxaeHve (ACK). B cnyyae, ecnu paHHble NpUHATBHI C
owmnbkamu, noaTeepxaeHne o6 3TOM He oOTnpaBnseTcs. B pexume cC ycTaHOBNEHUEM
COeQVHEHUS UMeeTCs BO3MOXHOCTb MCMOMb30BaTb OOHO MOATBEPXKAEHME Ha HECKOSMbKO
nakeToB AaHHbIX (cM. pasgen «SMAXP - uyucno naketoB, nepepgaBaembix B acdup 6e3
OXMAaHUA MNOATBEPXKAEHMSA»), YTO yBENuYMBaAEeT MPOMYCKHYI CMNOCOBGHOCTb KaHana
paguocesisn. B cnyyaet ecnu napametp SMAXP oTnvyeH oT 1, Ha NpuMemMHOM Moayne
cnenyet yctaHoBuTb napameTp $SRESPT koTopblii onpeaensieT 3agepXkky OTnpaBKu
NOATBEPXAEHNA Ha Crnyvan, ecnu yaaneHHbIn MOAyNb nepefaeT HEeCKOSNbKO MakeToB C
oXugaHvem rpynnoBoro noaTeepxaeHus. [Mapametp $RESPT He akTuBusupyetcst
(noaTBepxoeHne nepepaeTcs cpasy Xe) B Cryvae, ecnu nonydeH nocnegHun nakeT B
nocnegoBaTenbHOCTU NMakeToB, Tpebyowmx NoATBepPXKAeHUSA (MpU3HaK nocregHero nakerta
nepepaeTtcs B 3arorioBke naketa). Ecnu napametp SRESPT paBeH 0, 3agepxka oTnpaBku
NOATBEPXOEHUSA OTCYTCTBYET.

[aHHbI pexxum aBTOMaTUYeCcKM ycTaHaBnueaetcs, ecnv napameTp $TXID sBnsietcs
nobbiM agpecoM, OTNIMYHLIM OT LUMPOKOBELLATENBHOMO WA rPynnoBoro. [aHHbI pexum
peKkoMeHAYyeTCs NPUMEHATb ANsi paboTbl TOMLKO ABYX MOAYNEN B PEXUME KTOYKA-TOYKA.

Moaynb B pexume C yCTaHOBIIEHMEM COeANHEHMUS B ONpeaeNneHHbIi MOMEHT BPEMEHMU
MOXeT MoAAepXMBaTb aKTMBHbIM TOSMbKO OAHO coeauHeHue. [lpn 3aToM OH cnocobeH
NPYHMMaTb LUMPOKOBELLATENbHbIE MNakeTbl U OTNPaBNATb MOATBEPXAEHUA Ha nakeTbl B
pexunme 6e3 yCTaHOBMNEHMS COeQMHEHWS.

B cnyuyae, ecnu ckopocCTb Bblgaun AaHHbIX Ha NocnefoBaTeribHbIA MOPT MHOIO HUXE
obLen CKopoCTU MNOCTYNSNIEHNA OaHHbIX U3 3dupa M npuemMHble Oydepbl 3anonHEeHbI,
nepegatowemMy MOy nepefaetca crneuuanbHbld Kagp HEroToBHOCTM npuema. Takum
o6pasom, NoTeps AaHHbIX U3-3a HECOOTBETCTBUSI CKOPOCTEN UCKIIOYEHA.
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Pexum 6e3 ycTtaHOBNEeHUA coeguHeHuns

[laHHbIA pexxum akTUBU3UPYeTCs aBTOMaTUYecku npu ycrnoeuu, 4yto napametp $TXID
anaetca NobbIM agpecoM, OTAMYHBIM OT LUMPOKOBELLATENbHONO0 WU rPYNnoBOro, HO
3akaHumBaeTcsa npedukcom NL. Ha kaxabi npaBunbHO NPUHATLIN MHPOPMALMOHHLIN NakeT
aBTOMaTMYECKN OTnpaBnsieTcs kopoTtkoe noarteepxaeHune (ACK). B cnyyae, ecnu gaHHble
NPUHATBI C ownbkamu, noaTBepXxaeHne o6 3ToOM He oTnpaensieTcs. [aHHbIA pexnm
ABNSAETCH YCOBEPLIEHCTBOBAHMEM pexXuma C YCTaHOBMEHNEM coefuHeHus. dasbl
COeQIHEHUS N pa3pbiB COEANHEHNS OTCYTCTBYIOT.

Mpn npuveme naketa pexuma 6e3 yCTaHOBNEHWUS COEOVMHEHWUs MPOMCXOAUT MHUMOE
COeaVHEHWe C OTMpaBUTENEM MaKeTa, Nocne Yero Ha4YMHaeTCca BECTUCL NCTOPUST NMPUHATBIX
naketoB. OOHOBPEMEHHO BO3MOXHO BefeHwe Ao 25 Takmx coeanHeHun. B cnydae
YCTaHOBIIEHUS HOBOIrO COEANHEHUS NP HaNMyuKn akTUBHbLIX 25 coenHeHNn, MHopMauns o
€ro COCTOSIHMM 3anncbiBaeTCA Ha MECTO CamMoro NocrneagHero akTMBHOrO COeANHEHMS.

[aHHbIN pexnm ygobHo ncnonb3oBaTtb B pexume «llakeTHbi #2» ¢ nHanBMayansHON
agpecauven, T.K. 3HAYUTENbHO COKpawaeTcsa Bpems nepefadv  gaHHbix  (pasbl
YCTaAHOBIEHNA W paspblBa COEOWHEHWUS OTCYTCTBYIOT) — A0 3-4 pa3 Mno CpaBHEHU C
PEXMMOM C YCTAHOBIIEHWEM COEAMHEHUS.

Takke  [OaHHbIN 0
PEXNM Heob6XxoanMo
ycTaHaBnuBaTb, €Cnu () L
HeobxoaMMa rapaHTus [ND Z0008NL 102
[OCTaBKM UHOPMaLMK

-1 TXID -OOOGNLV
base B cny4vae MYID = 0001
NOCTPOEHUS
paguoceT B pEXMUME
“3Be3na’. BaszoBbin
Moayrnb (ueHTp /
3Be3bl MOXeT ‘— TXID
pa6OTa$b B MYID = 0006
LUMPOKOBELLATENbHOM -
pexuwe. 00 TR, T

BasoBasa cTtaHuus
paboTaeT C
NCMNONHUTENbHbIM
obopygosannem (M0)

Llepe3 MO'D‘ynM ## 15 Mo |/|CI'IOJ'IHFHOLLlee oﬁopy,qoaaHMe
Mpeononaraetcs, 4TO

B naketax 6a3oBOM CTaHUWMWM CyLleCTBYeT BHYTpeHHAa agpecauus ana MNO-x. basosas
CTaHuMa nepepaeT [daHHble B TPynnoBOM pexume. basoBbini mMogynb W MOAyNW,
noakntoyeHHole k MO, paboTtatoT B npo3payHoM pexume. apaHTua OOCTaBKM AaHHbIX OO0
MO co cTopoHbl 6a3oBoro Mogynsa oTcyTcTByeT. B cnyyae HenonyyeHuss oTBeTa Ha CBOW
3anpoc 6asoBasi CTaHUMA OOSMKHa MOBTOPUTb €ro Yepes3 onpederneHHbIn Tanm-ayT (ecnu
OaHHbIN anropyTM obmMeHa 3anoXxeH BO B3aummogencrsme mexay 6ason u moaynsamu Ha
ypoBHe npoTtokona obmeHa). Mogynun WO HacTpoeHbl Ha cBsA3b C 6a30BbIM Mogynem B
pexume uHOMBMAOYyanbHbIM (TOYKa-TOYka) 6e3 ycTaHOBReHus coeaumHeHusi. Bce paHHble,
npuxoaswme Ha nocrnegosatenbHbii nopt Mogyna ot WO OGyayt rapaHTMpOBaHHO
aoctaBneHbl o 6asoBoro moayns. [pobnem CO MHOXECTBEHHbIM COeAuMHEeHueM (Kak B
pexunme C yCTaHOBNEHNEM COEQUHEHWNS) HE BO3HUKaET.

B cnyuyae, ecnu ynpasnswowas nporpaMma Ha 6a3oBON CTaHUUM MOXET ObITb
MoOepHM3MpoBaHa nonb3oBaTenem, 6a3oBbin Moaynb, pabotas B pexume «lakeTHbIn #2»,
MOXEeT MNepuoaMYecKn nepefaBaTb AaHHble (3anpocbl OT 6asoBon crtaHuum) Ha MO B
pexnme 6e3 yCTaHOBMEHUA COEQUHEHNS. OTO 3HAYUTENbHO YMEHbLUUT BpeMs ornpoca BCeX
OW npu rapaHTuM gocTaBkM MHOOPMALMOHHbBIX MaKeTOB.

Ecnn ckopocTb Bblgaun OaHHbIX Ha MnocriegoBaTefibHbIA MOPT MHOMO HWKe obuien
CKOPOCTW NOCTYNNEHNSA AaHHbIX U3 achmpa 1 npuemHble 6ydepbl 3anonHeHbl, nepegatoLemy
MOAyM0 He nepefaeTcs NOATBEPXAEHUE O NpMeMe nakeTta, YTO BblHYXXAAeT ero NoBTOpPUTb

XID 0006NL  MO-3
MYID —0003

------- § pynrosoi 3anpoc 6a3oBoK cTaHLMmn

4P  Daza 06MeHa AaHHBIMM MeXaY i-MOAEMOM 1 Ga3oil
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nepegavy naketa AaHHbIX Yepes Bpemsi, 3agaBaemoe napametpom SACKT. Takum obpasom,
noTeps AaHHbIX U3-3a HECOOTBETCTBMS CKOPOCTEN UCKIOYEHA.

6.9.3 AHAN3 3AHSTOCTU SOUPA
Bo um3bexaHun notepu OaHHbIX, BbI3BAHHbLIX MOMEXaMu M KONMAuM3mMsmMu B admpe (B
cny4vae, ecnm HeCKonbKo Moayrnen OAHOBPEMEHHO MbITAOTCA NepefaBaTb JaHHbIE HA O4HON
yacToTe), peanu3oBaH anropuTM aHanu3a 3aHATOCTM 3adupa nepen BbIXOAOM B PEXUM
«lMepepavay.
Mpn3HakoM 3aHATOCTU admpa MOXKET ObITb:
"  Hanuuve B achmpe naketa oT Apyroro moayns. Mcnonb3oBaHne aTOro npusHaka
He npeaynpexgaeTt NnoTepu AaHHbIX, BbI3BaHHbIE HANU4MeM B acmpe nomex ot
nobbix OpyrMx McTovHukoB, kpome wmopynen CIEKTP 433 OEM mopemos
CMNEKTP 433;
" npeBbllEeHNE «PU3NYeckoro» ypoBHs curHana (RSSI) Ha aHTeHHOM Bxoge
MOZYNs yCTaHOBINEHHOro rnopora (3agaetcs komangon $RST). OToT npusHak
yunTbiBaeT nobble nomexu B 3upe, BbI3blBAKOWME MOBLILEHNE YPOBHS
curHana Ha Bxoge MOAyINs, HE3aBMCMMO OT MX NpoucxoxaeHus. [NpoBepky Ha
3TOT MNPU3HAK MOXHO OTKM4YMTL cbpocom 6uta bRSSI_ON_CHGRANT

(komaHaa SAIR).

Mepen kKaxabiM BbIXoAOM B pexum «[lepegada» mMoaynb nNpoBepsieT 3aHATOCTb
achupa. B cnyyae, ecnm agoup «cBobogeH», nponcxoauT nepegada Tekyllero nakera, nHade
MOoAyMb OXnaaeT ero 0CBOOOXAEHMS.

Mpouenoypa oxumaaHua ocBoOBOXOEHUA 3dupa COCTOMT B NocrneaoBaTeNbHOM
NnpoBepKe 3aHATOCTU apupa yYepes crnyyanHo popMmpyemble B onpedeneHHoM uanasoHe
NPOMEXYTKM BpemeHu. [lpy 3TOM wuMeeTcAa BO3MOXHOCTb 3adaHuMs [OBYX BapuaHTOB
AnanasoHa, B rpaHuuax KOToporo BblGMpaeTcs CriydyanHbld NPOMEXYTOK BpemeHu. Bbibop
BapuaHTa npoussoauTcs yctaHokon 6uta bCH_GRANT_x4WSLT (komaHga $AIR). Ons
Gornee npoOoOMKUTENbHOrO, a criegoBaTenibHO M Gonee HagexHoro aHanusa cnegyet
yCTaHaBnMBaTbh «4YeTblpeXKpaTHbIN» BPEMEHHOW Auanas3oH. Takas yCTaHOBKa aKkTyarbHa
TONbKO Npu 60NbLLON BEPOATHOCTM KONMMM3UA B ceTu. Ecnm e aTa BEPOATHOCTL Mana unu
BOBCE OTCYTCTBYeT (Hanpumep, ecnu cuctema He noapasyMeBaeT «CaMOCTOSATENbHbIX»
BbIXO4OB MoAynen B 3up), MOXHO OOOWTUCb W «CTaHOAPTHOW» YCTaHOBKOW 6uTta
bCH_GRANT_x4WSLT.

B cnyyae HeobGxoaMMOCTM anropuTM aHanusa 3aHATOCTU 3hmpa MOXHO OTKITHOYUTD,
yctaHoBvB 6uT bBYPASS CH GRANT (komaHga SAIR).

6.10 ByoEPU3ALMS BAHHBIX, BXOOSLMX [0 MOCAELOBATEILHOMY [TOPTY

Ha Bxoasiwue co ctopoHbl DTE aaHHble MOAynb MMeeT BHYTPEHHUI Bydep pasmepom
512 6ant. lNMpn makcumanbHOM ANMHE MHOpPMauUMOHHOro naketa (256 6ant) B Gydepe
MOXET HaxoauTbCca A0 2 naketoB. [NpuMeHeHne BHYyTpeHHero Gydepa MCKMyaeT noTepro
OaHHbIX M3-3a pasHuLbl B CKOPOCTAX obmMeHa no nocnegoBaTeribHOMY NOpTy U B adhmpe.
Bydep nmeet ctpyktypy FIFO («nepBbimM BOLLES, NEPBbLIM BbILLEN»).

Mpn nepepave AaHHbLIX Yepe3 MOAYNU BHELUHWE YCTPOMCTBA MOryT WMCMNONb30BaTb
CTaHOapTHble NPOTOKONbI Nepeaayvn gaHHbIX (davinos), Takne kak XMODEM, XMODEM 1K,
ZMODEM, KERMIT un 1.a. OgHako, He BCe MNPOTOKOSbl KOPPEKTHO (PYHKLMOHUPYIOT Mpu
Oydepunsaumm gaHHbIX, NO3ITOMY, NPeXae YeM UCNOoNb30BaTb BHELUHWA NPOTOKON Nepenayn
AaHHbIX, HE06X0AMMO NpPoTECTUPOBaTbL ero paboTy npu Gydepmsaumm JaHHbIX.

CoctosiHne 6ydepa nHanumpyet curHan BUFST | |O0 — yctaHaBnvBaeTca B «1» npu
Hanuuun B Bydepe OaHHbIX ANna oTnpasku B acup. Mpu 3anonHeHnn Bydepa aToT curHan
MEHSET CBOE COCTOSIHME C WHTepBanoM npumepHo pa3 B 100 mc. Kak Tonbko gaHHble n3
BGydepa oTnpasneHbl B acup, curHan cbpacbiBaetca B «0» (B pexumMme «Toyka-TOYKa» -
TONbKO NP NONy4YeHUM NOOTBEPXKAEHNS O LOCTaBKe).
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6.11 ByoEPU3ALMS MPUHATBIX N3 3OUPA JAHHBIX. KOHKATEHALMS JAHHBIX

Ha npuHsTble M3 adupa AaHHble B Moayne npeaycMmoTtpeHbl 2 6ydepa no 256 6ant
Kaxabin. Kaxxgbin 256-6antHbin 6ydep MoXeT BbITb «BUPTyanbHO» pacumpeH oo 512 6ant.
Takum obpasom, cymmapHbli pasmep Oydepa coctasnseTr 1 K6ant. NHdopmaunoHHbIN
nakeT OT Kaxgoro moaynsi HanpaBnseTcs B vHAvBuMAyanbHbli 6ydep. B cnyyae, ecnu
CKOpOCTb OOMeHa nO 3duMpy HAMHOrO  NpeBbIWAET  CKOPOCTb  OoBbmeHa no
nocnegoBatenbHOMy nopTy, B npuemMHoMm Oydepe MoryT cogepxaTtbCa OO
2 NH(POPMALMOHHBLIX MNakeToB OT pas3fnuyHbix Moaynen. [aHHble npuemHbix Oydepos
nocnegoBaTenbHO NepedalTCa  Ha nocnefoBaTenbHbIA  MOPT  MOAyNs B nopsiake
NocTynneHnsa nx ua acupa.

HekoTopble nNpoTOKONbI MNepedayn [OaHHbIX NOApa3yMeBaloT Taum-ayT  Mexay
CMMBOMaMn BHYTPW HENpepbIBHOrO coobuieHuns. Pasmep HeENpepbIBHOrO COOBLEHNS MOXET
npeBbiaTb MakCUMarnbHbI pasmep nakeTa, nepegasaemoro B acup moaynem. B cnyyae
HeyCcTOM4MBOM (C MOBTOpaMu) CBA3W MoAynen Tanum-ayT Mexay nocneaoBaTefbHbIMU
nakeTamm MOXeT HaMHOro MpeBbIlaTh Tanm-ayT Mexay CMMBONaMy NakeToB COOOLLEeHus,
3aINOXEHHbIV B MPOTOKON MeXAy ABYMS OKOHEYHbIMU ycTponcTBamu. Criegyowme pucyHKu
UNIIOCTPUPYIOT 3TO.

AB.1 —»{ naket gaHHbix 500 6anT. Tanm-ayt mexgy cumsonamm 0.1 cex. —»  AB.2

Puc. 6.3 lNpamoe coeguHeHue yCTpOnCTB

B cxeme Ha Puc. 6.3 moaynu coeguHeHbl Hanpsmy. Tanm-ayT mexgy cMMmBoriaMu
nakeTa OTCyTCTBYeT.

AB.1 AB.2
M.1
PACLEN=100 M2

|->| 1.nakeT gaHHbIx 100 GaiT. |

noaTeepxaeHue 1
2.nakeT AaHHbIx 100 6anT. |
noaTBepxaeHve 2
—>| 3.nakeT gaHHbIx 100 GawT. |
L » 4.1anm ayT - 3 cek
—>| 5.nakeT AaHHbix 100 GanT. |
— 6.Tanm ayT - 3 ceK
4>| 6.nakeT gaHHbIx 100 GaWT. |

nopgTeepxaeHue 6

Puc. 6.4 CoeanHeHne yCTpOMCTB 4Yepe3 Moaynm

Mpegnonoxmm, 4YTO WM3-3a NnNoxonm cBA3M Ha nakeT Ne3 He ObINO nonyyYyeHo
nogteepxaeHue. Takke nocne Tanm-ayta Ne4 He GbIN0 NONy4YeHO NOATBEPXKOEHME Ha nakeT
Ne5. B utore, AaHHble pasamepomM 500 6anT Obiny gocTaBneHbl, HO C NPOMeXyTkom 6 ¢. Ecnu
TanM-ayT BHYTPW COOBLLEHNS MeHbLUE 6 C, TO NOSyYeHHble AaHHble ByayT He NpuHATLI AB.2
n3-3a owmnbku Tanm-ayTa.

MogobHasa owmnbka MOXET BO3HUKHYTb HE TOMbKO M3-3a MOBTOPOB Nepegay nakeToB.
OHa MOXEeT BO3HMKHYTb [aXe MpU XOPOLUEN CBA3N MEeXAy MOAYNsIMW, HO Npu Tanm-ayTte
MeXay CUMBOMaMM BHYTPU COOOLLEHNS MEHbLUE CYMMbl BPEMEHM MNEPEKIIOYEHUs Ha
nepegady MoAaynsi U BpeMeHun goctaeku coobuieHms ot M.1 k M.2.
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Kak npaBuno, KOHE4YHbI nonb3oBaTefb MNporpamMmbl  OBCHYXMBAHUA KOHEYHbIX
Moaynen He MOXET U3MEHUTb BPEMEHHbIE NapaMeTpbl NpoToKona obmeHa.

Ona npepoTtepalleHns NogobHbIX 3PEKTOB B Mogyrne MOXeT ObiTb MCMNonb3oBaHa
KOHKaTeHaums gaHHbIX obuiero obbema, He npesbilarwero 512 6ant. lNakeTbl OaHHbIX,
noctynatowme u3 acgupa, dydepusunpytorca mogynem. Bpems Bydepusaunn (yaepxaHus)
AaHHbIX Moayrem 3ajaeTcsi B cekyHaax napametpom LINKBUFTO ($RG26). Bydepusauus
AaHHbIX NPOMCXOAWUT TONbKO B TOM crniyyae, ecnu napametp $RG26 otnmyeH ot 0, uHave
AaHHble BblAAKTCH Ha NnocrnegoBaTenbHbIN NOPT MOAYNSA NO Mepe NOCTYNNeHns n3 acgupa.

B cnyyae paspewenns 6ydepusaumm [aHHbIX Bblgaya MPUHATBIX OaHHbIX  Ha
nocnegoBaTtenbHbI NOPT MOAYNS NPOUCXOAMUT B CriefyoLwmx cnyvasx:

= Oydep pasmepom 512 6anT nonoH. lNpuxogswme gaHHble nocTynakwT bGbicTpee
3afaHHoOro TavmM-ayta yaepxanus. O6wmi pasmep AaHHbIX NpeBbiaeT UNn pasBeH
512 6anT;

" nofyvyeH NpU3HaK «nocnegHux» AaHHbIX. B 3aronoBke naketa nepepaeTcs
crneunanbHbil  MPU3HAK  «HanmuMuMs  OONOSHUTENbHbIX  AaHHbix»  (HOO)  wnu
«nocnegHue gadHble» (MO). Ecnn nonyyeH npusHak HOM, gaHHble 3anucbiBaloTCA
BO BHYTpeHHUN Bydep n 3anyckaetca Tanm-ayT yaepxaHus. Ecnu nonyyeH npusHak
M4, npywegwmne gaHHble BMecTe ¢ BydepnsmpoBaHHbIMM HEMEOSIEHHO BblAAlOTCA
Ha nocnegoBaTerbHbIN NOPT;

* npousollen TaMM-ayT yaepxaHusi AaHHbIX B Oydepe KoHKaTeHauuu. Ecnv He
nony4eHbl AaHHble ¢ npusHakom [ n uctek Tanm-ayt yaepxaHua B Oydepe,
HaKOMNSEeHHbIe AaHHblE NepeaalTcs B NocrneaoBaTeNbHbIN NOPT Unu yaanatotes (6ut
DelLinkDataByTimeOut komanabl $MDB).

Ecnun HeT Heo6xoauMOCTM NpMMeHATb Bydepunsaumo NPUXoaALLMX JaHHbIX U3 admpa,
Kaxabli 256 6anTHbIM Bnok MOXeT OblTb «BUPTyanbHO» pacwupeH o 512 6ant. [aHHoe
CBOWCTBO [MOME3HO MPUMEHATb B TOM Crlyyae, €Cnu CKOpOCTb MO 3upy HaMHOro
npeBbIaeT CKOPOCTb Bbl4auu AaHHbIX NO nocregosaTtenoHoMy nopty. OgHako, cneayet
y4nTbIBaTb, YTO NP GOMbLUOM KONMMYECTBE OaHHbIX M BbICOKOW CKOPOCTU B 3hUpe, MHOro
BornbLuen Yem No nocnegoBaTenbHOMY NOpTy, B NIIOGOM Ccnyyae BO3MOXHA NOTEPst AaHHbIX B
LuMpoKoBellaTtenbHoM  (rpynnoBom) pexume. B atom cnyvyae Heobxogumo nmbo
yCTaHaBnmBaTb COM3MEPMMbIE CKOPOCTU NO 3dMpy M nocnegoBaTeribHOMy nopTy, NiMbo He
nocbiatb OonbluMe 06bLEMbI OaHHLIX HEMNPEPbLIBHLIM MOTOKOM, NMOO nepeBoauTb OOMEH
AaHHbIMM B MHAMBUAYyanbHbIA  pexuM. Kak npaBuno, ycTaHOBKa CKOpPOCTM MO
nocnegoBartenbHOMY UWHTepdency 6onblien, YeM CKOpoCTb B adumpe, YCTpaHaeT aTy
npobnewmy.

Kaxxgbih MpMeMHbIA ONOK MOXET ObiTb paclumMpeH go 512 6ant ans AonoNHUTENBHOIo
npvemMa AaHHbIX OT KOHKPETHOro MoAyns TONbKO Npu cobnoaeHnn cneayroLwmnx yCroBun:

* B TEKYWMN MOMEHT HeT cBOOOAHbIX nMpuemHbix Bydepos. B niobom apyrom
crny4ae odepeaHOM NakeT AaHHbIX 3anucbiBaeTcs B nobor cBoboaHbIn Bydep;

* B TEKYWMUN MOMEHT BpeEMEHW cpeau npueMHbix BydepoB ectb bydep cC
OaHHbIMM OT KOHKPETHOro MoAynsi, Haxo4sALWMACA B ovepean Ha nepegady B
nocnegoBaTtenbHbIv NOPT;

* B TEKyLMA MOMEHT BPEMEHM Ha NocnegoBaTenbHbI NOPT He BblaaeTcst 6ok
OaHHbIX OT KOHKPETHOro Moayns;

* B NPUHMMalOLLEM MOAYINEe 3anpeLleHa KoHKaTeHaums OaHHbIX.

UTtobbl paspewnTtb yBenuyeHne bydepa go 512 6ant, Heobxoammo yctaHoBuTb B 0
out $MDB.bVirtincRxBufferTo512Disable, npu 3ToMm napameTp LINKBUFTO ($RG26) pomkeH
6bITb paBeH 0 (KOHKaTeHaums 3anpeLleHa).

6.12 PasoTA MOQYnsi HA ckoPocTH 76 800 504

Moaynb nmeeT BO3MOXHOCTb paboTbl B agmpe Ha ckopoctn 76 800 6oa. [nga atoro
Heobxoammo yctaHoutb 6uT bHI_SPEED (komanaa $MDB).
B aTOM pexume nmetoTca crneayowme orpaHnYeHus:
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napameTpbl, YCTaHOBMeHHble komaHgo $AR, wrHopupytoTcss (CKOpPOCTb B
acumpe yctaHaBnuBaetcs  paBHou 76 800 6oa, geBuMaums  4acToThb
nepegatymka - =100 k4, LWMpMHA nNOMOCbI MPONYCKaHUA nNpPUeMHUKa —
200 klMy);

B kadecTtBe nomexoyctomumoro koamposaHua (FEC) Henb3s ucnonb3oBaTb
kogbl Pupa-ConomoHa, noatomy komangamu $DFEC, $RFEC n $RAFEC
Heobxoaumo 3apgatb Tmn FEC, cootBetctBytowmn kogy HAM(12.8) wnn
BbIKNtounTb FEC;

MO TOM >e nNPUYMHE Henb3s YyKasblBaTb MapaMeTpbl, COOTBETCTBYHLLME
ucnonb3oBaHunio kogoB Puaa-ConomoHa, B OpyrMx KomaHgax (Takumx, Kak

$TBER).

Opyrune orpaHuyeHmns npu pabote Ha ckopocth 76 800 604 OTCYTCTBYIOT.
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7 KOHoUryPUPOBAHUNE

B moayne nmeetca BO3MOXHOCTb yAaneHHOro KoHgurypvposanus. Moa yaaneHHbIM
KOH(UrypupoBaHuemM noapasymeBaeTcsl CrocoOHOCTb NOKanbHOro MOAyns BbIMNOMHATb
NPpUHATBIE OT Bedywero yaaneHHoOro MOoAyns KOMaHAbl, He OTHOCALMECHs K npoueccy
nepegayun gaHHbix. [na noHumaHus npouecca yaaneHHOro KoHMurypupoBaHusi BBOAUTCH
noHaTne npogpuns. MNog npodunem noHumaeTtcss Habop M CTPyKTypa BCex napameTpoB
mMoaynsi, HeobxoAMMbIX AN ero paboTsl. [podune MoayNa XpaHUTCHA B SHEProHe3aBUCUMOM
namsatn (EEPROM).

KomaHabl yaaneHHoro KOHMUrypupoBaHUSA nepefarTcs B pexuMe Toyka-Todka (C
COOTBETCTBYIOLMM aBTOMaTUYECKUM MNoATBEPXAEHNEM). YaaneHHoe KOHMUrypupoBaHue
Moaynsi MoXeT OblTb OCYLEeCTBNEHO TOMbKO C MOMOLbI aHanormyHoro Moaynsa unuv
mogema «CIEKTP-433». Bce BHYTpeHHWE KOMaHAbl KOHUrypupoBaHusa npoduna Moayns
OTHOCSTCS TOJSbKO K NIOKanbHOMY MOAYITHO.

PEQAKTUPOBAHME MPO®UIIA

PepaktnpoBaHue npoduns BO3MOXHO Kak B peXume NporpaMMuMpoBaHus, Tak U B
NakeTHOM pexume.

B nakeTHoM pexunme oBGHoBneHve npoduns OCyLWeCTBASeTCs ABYMS KOMaHamu —
cunTbiBaHWe U 3anucb. PegaktupoBaHve npoucxoaut BHe moayns. MNMpodwunbe MoxXeT ObiTb
obHoBMeH He nonHocTblo. OBHOBNEHME Npodunsa MNPOUCXOAUT, Ha4YMHAs C Ha4vanbHOro
agpeca. Ecnv npodunb, npegHasHavyeHHbI ANs 3anvMcn, cogepxuTt n 6anT (n < pasmepa
npoduns), 6yayt obHoBreHbI nepeble N-6anT npoduna. Ona pegaktmposaHus npoduns B
NakeTHOM pexume HeoBXOAMMO YEeTKO NPeACTaBNSATb CTPYKTYPY M B3aMMOCBSA3b AaHHbIX B
npodune.

B komaHoHOM pexume oOOHoOBNeHWe npodunsg  NpPoMcxoguT C  MOMOLLbIO
MHEMOHNYECKUX KoMaHA. NMpu nameHeHun nNpoduna B KOMaHOHOM peXuMMe Mofb3oBaTernto
HeT HeoBXOAMMOCTU 3HATb CTPYKTYPY M B3aMMOCBA3b [AaHHbIX B Npodure, Bce U3MEHEeHUs
AenatTcsa C NOMOLLbIO TEKCTOBLIX KOMaHA, a B3auMOCBSA3b MapaMeTpoB OCYLLEeCTBMSETCS
aBTOMaTUYECKM.

7.1.1 CTPYKTYPA PO®UIIS

MapameTp

Kon-Bo

6aiiT Agpec MpumeyvaHune

OcCHOBHblE NapamMeTpbl

MYID 2 0x00 Co6cTBeHHbIN agpec moayns (komaHaa $MYID)

AIR_SYS1

TXID 2 0x02 Anpec nony4yartens (komanga $TXID)

1 0x04 CucTemHbIN permcTp.
Butbl 7...5: ypoeeHb RSSI (komaHaa $RST).
Butbl 4...3: BbixogHast MowwHocTs ($PWR).
BuTbl 2...0: ckopocTb nepeaaym aaHHbIX (3AR).

AIR_SYS2 1 0x05 CucTemHbIN permcTp.

But 7...5: Tun FEC, 3apaBaemoro komaHaoi $RAFEC 6e3 npusHaka
nepemexeHus.

BuT 4: npusHak pexuMmMa nepedadnm AdaHHbiXx 6e3  ycTaHOBIEHWs
CcoeINHEeHUS.

BuTbl 3...0: napameTpsl, 3aaaHHble komaHaon SMNL.

AIR_SYS3 1 0x06 CucTemHbIN permcTp.

BuT 7: npusHak BKMOYeHUs nepemexenus ans komaHabl $DFEC (0 —
nepemexeHne BKIOYEHO, 1 - BbIKMOYEHO).

Butbl 6...4: Tn FEC, 3apaBaemoro komanaoin $DFEC.

But 3: npusHak BKkIOYEHUs nepemexenus ans komaHgbl $RFEC (0 —
nepemexeHue BKIOYEHO, 1 - BbIKMOYEHO).

Butbl 2...0: Tun FEC, 3apgaBaemoro komaHgon $RFEC.

AIR

0x07

MapameTpbl, 3agaHHble komaHgon $AIR

MDA

0x08

MapameTpbl, 3agaHHble komaHgo SMDA

MDB

0x09

MapameTpsl, 3agaHHble komaHao $MDB
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COM 1 0x0A | MapameTpbl, 3agaHHble komaHgon $COM
ACKT 1 0x0B MapameTpbl, 3aaaHHble komaHaon $ACKT
PACLEN 1 0x0C MNapameTpsbl, 3agaHHble komaHgon $PLEN
RETRY 1 0x0D MapameTpbl, 3agaHHble komaHgon $RETRY
MAXPAC 1 0x0E MapameTpbl, 3agaHHble komaHgo SMAXP
DCD MODE 1 OxOF MapameTpbl, 3agaHHble komangon $DCD
PACTIME 1 0x10 MNapameTpsbl, 3agaHHble komaHgon $PACT
RESPTIME 1 0x11 MapameTpbl, 3agaHHble komaHao $RESPT
BCMAX 1 0x12 MNapameTpsbl, 3agaHHble koMaHgor $BPM
BCTIME 1 0x13 MapameTpsbl, 3agaHHble komanaon $BPT
RPTNUM 1 0x14 MapameTpbl, 3agaHHble komaHgo $RPTN
EODS 1 0x15 MapameTpbl, 3agaHHble komaHao $EODS

TexHonorn4yeckme napameTphbl

[anee onucbiBatoTca 2-x 6anTHble BUTOBLIE MAEHTU(UKATOPLI, PAaCNONOXEHNE KOTOPbLIX COOTBETCTBYET
cnegyloLwmnm npasunam:

e cTapwwui 6anT pacnosioXeH No MnagwemMy agpecy;

*  Kaxpgbli OMT 16 paspsgHOro cnoBa oTBeYaeT 3a OAHY siUelKy Tabnuubl;

e B cTapwem barnte 6GuTbl 0TBEYalT 3a s4derikn 15...08, B mnagwem - 3a siveriku 07...00.

XID_ID 2 0x16 NoeHTndmkaTopbl Tabnuubl Ans paclUMpEeHHbIX BO3MOXHOCTEN MO nNpuemy
n peTpaHcnsumm naketoB. 3HaveHne outa XID_IDxy:

0 - averika XX coaepxut agpec PID;

1 - auenka XX cogepxut agpec RID.

ACCEPT 2 0x18 MoeHTudukatopbl npuvema/He npuemMa MNaKeTOB C aKTUBM3MPOBAHHOWN
mackon. 3HauyeHne 6uta ACCEPTx:

0 - He nNpuHMMaTb nakeT S4="-" (cMm. komaHgbl $RID, $PID);

1 - NnpyHUMaTb nakeT S;="+" (cM. komaHabl $RID, $PID);

Ecnu sivelika He cogepXxuT macky Ans aHanuaa Pl1, cooTBeTCTByOWMNA OUT
pernctpa ACCEPT He umeet cmbicna.

RPT_DIR 2 0x1A MpoeHTudmkaTopbl agpeca nNpu peTpaHCcnsuMuM naketoB. 3HaveHue Outa
RPT_DIRxx:

0 - npu peTpaHcNaUMM TecTupyeTcsa agpec oTrnpaBuUTenNs NakeTa;

1 - Npu peTpaHcnauun TeCcTUpyeTcs agpec nonydyarens nakeTa;

Ecnn 4quenka He copepxuT wuaeHTudukatop nosToputensa (RID),
cooTBeTcTBYtOWMIN 6UT pernctpa RPT_DIR He nmeeT cmbicna.

RPTOMASK 2 0x1C Mpu3HakM paspelleHnss peTpaHcnsauMM NakeToB co 3HadeHuem «0» B
obnactu PI1. 3HavyeHne outa RPTOMASKy:

0 - He NOBTOPATL NaKeTbI C HyNeBbIM 3HadYeHneM PrT;

1 - He NOBTOPATb NakeTbl C HyNeBbIM 3HadeHuem Pr1.

Ecnn 4quenka He copepxuT wuaeHTudukatop nosToputens (RID),
cooTBeTcTBYtOWMIN 6UT pernctpa RPT_DIR He nmeeT cmbicna.

MASK_OR 2 Ox1E VaoeHTudumkartopsl norun4eckom onepauun «NNy» Mexay
3anporpaMMmuMpoBaHHOM Mackon u Pl naketa. 3HayeHne Outa
MASK_ORxx:

0 - onepauus «UJTN» He akTMBMPOBaHA;
1 - onepaumsa «AITN» akTuBMpoBaHa.

MASK_AND 2 0x20 NpoeHTudmkaTopsl norvyeckomn onepauun «U» Mexay
3anporpaMMmmpoBaHHoM Mackon K Pl naketa. 3HayeHne OuTta
MASK_ANDyy:

0 - onepauus «MN» He akTMBMPOBaHaA;
1 - onepauus «/» akTMBMpoBaHa.

B3anmMocBsa3b cootBeTCTBYOWMX O6MTOB Ans aderkn XX B pernctpax MASK_OR n MASK_AND:

MASK_ANDyx = 0, MASK_ORyx =0 - a4yerika XX He COOEpPXUT aKkTUBHOM MacKu: B Crny4yae, ecnv maeHTudmkartop
savenkm PID, aTO 03HayaeT akTuBM3aumMio BUPTyanbHOro agpeca 6a3oBon ctaHumu.

MASK_ANDyxx = 0, MASK_ORyx =1 - syerika XX COQepXWT akTMBHYK Macky, kotopas obpabartbiBaetca ¢ Pl
naketa onepaunen «AJN».

MASK_ANDyxx = 1, MASK_ORyx =0 - syerika XX COOepXWT akTMBHYK Macky, kotopas obpabartbiBaetca ¢ Pl
naketa onepauuen «Mx».

MASK_ANDyy = 1, MASK_ORxx = 1 - Aueiika XX He cooepX1T akTUBHOro nageHtndukaTopa (nycras s4enka).

TexHormornyeckne napameTpbl 00LEro Ha3HaYeHNs

PIN CFG1 1 0x22 KoHdpurypauusa BHeLHMX KOHTaKToB Moayna. bant N1.

PIN_CFG2 1 0x23 KoHdmrypaums BHELWHUX KOHTakToB moayns. bant N2.
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PREDCDTIME 1 0x24 Bpemsa npepycrtaHoBkm curHana DCD(485 _DE) B pexume DCD232 n RS-485,
x400 mkc
POSTDCDTIME 1 0x25 Bpemsa noctyctaHoBku curHana DCD(485 _DE) B pexume DCD232 n RS485,
%400 MKC
LINKBUFTO 1 0x26 | Bpemsi yoepxaHusi AaHHbIX B npueMHom Gydepe, x1 ¢
DATAOPENT 1 0x27 HasHa4yeHne BpeMeHHO He onpeaeneHo
RPT_DELAY 1 0x28 | Bpewmsi yaepaHusi AaHHbIX moBTOpuTEneM, x10mc
RS485 GTIME 1 0x29 3alWmnTHbBIN MHTepBan 4na npeaoTBpalleHms konnuanm B pexume DCD232
n RS-485, x10 mc
Adpeca B syenkax Tabnuubl pacLUMpeHHOro Npuema 1 peTpaHcnsiLMmn NakeTos.
ID 00 2 0x2A | Ctapwas 4acTb agpeca pacnonoxeHa ID 08 2 0x3A
ID 01 2 0x2C no «mnagwemyy agpecy. Agpec ID_XX ID 09 2 0x3C
ID 02 2 Ox3E cooTBeTCTBYeT XX syenke. ID 10 2 Ox3E
ID 03 2 0x30 ID_11 2 0x40
ID 04 2 0x32 ID 12 2 0x42
ID_05 2 0x34 ID 13 2 0x44
ID 06 2 0x36 ID 14 2 0x46
ID 07 2 0x38 ID_15 2 0x48
Macka gns aHanusa Pl naketa
MASK 00 1 0x4A MASK 08 1 0x52
MASK 01 1 0x4B MASK 09 1 0x53
MASK 02 1 0x4C MASK 10 1 0x54
MASK 03 1 0x4D MASK 11 1 0x55
MASK 04 1 0x4E MASK 12 1 0x56
MASK 05 1 Ox4F MASK 13 1 0x57
MASK 06 1 0x50 MASK 14 1 0x58
MASK 07 1 0x51 MASK 15 1 0x59
YacTtoTa nepegaryvka n npueMHuKa
T FREQ 2 Ox5A YacToTa nepegartynka. 3agaetcs B eanHuuax, kpaTHbix 1 kU, Ha4MHas ¢
yacTtoTbl 433000 KIu:
433000 = 0x0000
433001 = 0x0001
434000 = OxO3ES8
435000 = 0x07D0
R FREQ 2 0x5C | YactoTa npuemHuka. Cm. T_FREQ
CTtpykTypa npoduns MOXeT MEHATLCS OT BEPCUN K BEPCUN.
7.2 TECTUPOBAHME KAHAJIA CBS5I3U C YOAJIEHHBIM MOA4YJIEM

[na npoBepkn KayecTBa CBA3M MeXOy MOAynsMM BBeAEHa KOMaHAa TeCTMpPOBaHWS
$TBER. C nomowblo AaHHOW komaHabl MOXHO nepegaTb BER nakeTbl (cneumanbHble
nakeTbl ANA NOACYETa COOTHOLLEHUSA KOnmyecTBa oWwWnbBOK Ha BUT) yaaneHHOMY MOAYIHO.

Takoe TecTupoBaHve yaobHO ucnonb3oBaTb AN MCCNeoBaHMA KavecTBa KaHana
CBA3N nNpu HeobxooMMOCTM W3MEHEHMS €ero napameTpoB (Hanpumep, nepea CMEHON
paboyen 4acToTbl U/UM CKOPOCTU AaHHbIX B acumpe). Npn 3TOM NosABNAETCA BO3MOXHOCTb
ybeantbcsi, 4TO CBA3b C HOBbIMM NapameTpamu OyaeT HagexHa, nepeng TeM Kak
OKOHYaTENbHO MEHATHL NapameTpbl.

Mogem CIEKTP-4330EM nopaepxuBaet komaHay mogema CIMNEKTP-433 ynaneHHomn
nocbinikn BER nakeTtos.

B cnyyae TecTtMpoBaHMs kKaHana CBS3W C HECKONbKMMUM ObbekTamn ygo6HO
ucnonb3oBaTtb Mogem CIEKTP-433 B kauecTBe LieHTpanbHOro NyHKTa.
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8 DOPMAT IAKETA B 3®MPE. [TOMEXOYCTOUYNBOE KOQUPOBAHUNE

Mepen nepepayen B adhup AaHHblE NPOXOOAT creaylolme atansl npeaBapuTensHOn
obpaboTku:

= npoBepKa BXOAHbIX AaHHbIX Ha dopmaT 7 6ut. CxaTue naketa B criyyae
NOMNOXUTENbHOrO pesyrnbTaTa TECTUPOBAHUS;

= pa3bumeHne naketa Ha 32-6anTHble O6MOKM U BblYMCNEHUE 8-6UTHOWM
KOHTPOJSIbHOM CyMMbl AN KaXaoro 6roka;

= pobaBneHne M30bLITOMHOCTU (MOMEXOYCTOMYMBOE KOOMPOBaHME) B criyvae
aKTMBauuKn 3TON PyHKUMK;

= nepemexeHune nHdopmMaunm BHyTpu 32-6antHoro 6ioka (B criyvae aktusauum);

= paHgomu3aums (B criyqyae aktmsauum).

Mogaynb aBTOMaTU4ECKM NPoBEPSIET KaxKabl BNOK AaHHbIX, TOTOBLIN AN1s Nepegayu, Ha
HanuMune B HeM TONbKO 7-OMTHbIX cnoB. Ecnv Bce 6GanTbl B WMHGOpPMaUMOHHOM 6rioke
ABNATCA 7-6UTHLIMKM (CTapwuii 6uT paseH 0), npoucxoauT cxaTne maccusa (ctapwmne «0»
yaanswTtcs). B cnyyae npuema u3 admpa WHPOPMAUMOHHOrO naketa ¢ 7-6UTHbIMU
cnosamu, npoucxoguTt obpaTtHas npouenypa nepesofa 7-OuUTHbIX CrioB B 8-6utHble. Takum
obpasom, Npu nepegaye, Hanpumep, 64 nwbbix cumeonoB B AnanasoHe (0x00...0x7F)
MHOPMALMOHHOE Norie COOBLLEHNS «CMMaeTcay Ao 56 6anT No cpaBHEHMIO C OObIYHBIMU
8 BuTHbIMK cumBonamu. lNMpu nepegave 256 7-6UTHLIX CrOB BbIMIPbILW cocTaBuT 32 6anTa.

lMocne npoBepkn AaHHbIX Ha opmaT 7 6uT nHdopmaums pasbusaetca Ha 6noku no
32 6banta. Ecnn nocnegHunm ©Onok MeHblle 32 6anT, OH TaKkke cuymTaeTcs OJIOKOM
(oononHeHne go 32 6anT He NPOUCXOOUT).

[anee ansa kaxpgoro 6noka BbluucnseTcs 8-6uTHasa KoHTporibHas cymma (CRCS8),
KoTopasa nepegaetcs B achup nocne MHPOpMaumnoHHoro 6roka. NpumeHeHne KOHTPOMbHOM
CyMMbl obecneumBaeT ObGHapyXeHue OOMHOYHbLIX MakeToB OwWwnMboKk anuvHouM fo 8 6uTt, a
Takke 99,998% koMOunHaunn BCeX Apyrmx nakeToB OLLUMOOK.

Mocne pobGaBneHnst KOHTPOMbHOW CyMMbl Kaxgbli ©OnNoK [aHHbIX  KoaupyeTcs
NMOMEXOoyCTONUMBbIM KOAOM (ecnn aTa YHKUMS aKTUBM3MPOBaHa) WU NPOU3BOAUTCS €ero
nepemMexeHue (ecnu PyHKUMS NepemMexeHnss akTuBHa).

8.1  MNomEexoycTonunBoE KogUPOBAHME

[na yMeHbLIeHnsa NOBTOPHBIX Nepeaay MHAPOPMaLNOHHBIX NakeToB W, criefoBaTernbHoO,
AN yBenu4yeHns npomnyckHOW CrnocobHOCTM pajuokaHana, a Takke Ans bonee HagexHoW
nepefaynm [aHHbIX B MOAYNAX, KPOME WUCNOSb30BaHUSA MNOATBEPXKAEHUW,  MOXHO
nucrnonb3osatb MpAMoOe wucnpasneHve ownbok. [ns 3Toro peanu3oBaHbl HECKOMNbKO
crnocobos nomexoyctondmsoro koguposanus (FEC): 4 suga kopgoB Puaa-ConomoHa (RS) u
ko XammuHra (HAM).

Mpu3Hak wucnonbdyemoro koda nepefaeTcss B 3arofloBKke naketa, MNO3TOMY HeT
HeobXoAMMOCTU YyCTaHaBNMBaTb OAWMHAKOBbLIA TUM KOAA Ha NPUEMHOM W nepegarowem
mMoaynsx — nbon moayrnb cnocobeH NpuHMMaTh nakeTbl ¢ NobbIM TUMOM KoAa.

CpaBHuUTenbHbIE XapakTepUCTUKM KOOOB NpUBEAEHbI B CrieayoLwwmx Tabnuuax.

RS (7,5) | Kaxagbin anemeHT cocTonT 13 3 MHopMauunoHHbIX 6ut. Kaxagoe Kogosoe cnoso
COCTOUT M3 7 3reMeHToB: 5 MHAOPMAaUUOHHBLIX (15 6MT) U 2 NPOBEPOYHbLIX
(6 6uT). MowHocTe koga — wucnpaeneHve 1 owmbkn B 1 KOQOBOM Cnose
(3 MHdOpMaUUNOHHBIX BuTa). Yrucno nHdopmaunoHHblx 6yt ana koga RS(7,5) B
6rnoke He kpatHO 32 6anT (256 6uTt), noatomy 65Ok coctouT n3 18 KOOOBbLIX
cnoB unu 270 6uT, 4yTo akBMBaneHTHo 33,75 6anT nonesHon nHopmauun.

RS (7,3) | Kaxabin anemeHT cocTonT 13 3 MHOopMaunoHHbIX 6ut. Kaxaoe Kogosoe cnoso
COCTOUT M3 7 3nemMeHToB: 3 MHAOPMAUMOHHBLIX (9 BUT) N 4 NPOBEPOYHbLIX
(12 6uT). MowHocTb koga — wucnpasrneHne 2 ownbok B 1 KOOOBOM crnose
(6 MHdOpMaUUNOHHBIX BUT). Yncno uHopmaumoHHbix 6ut ana koga RS(7,3) B
6rnoke He kpaTHo 32 GauT (256 6uMT), noaTomy O6noK cocTouT M3 29 KOOOBbIX
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RS (15,11)

RS (15,9)

HAM(12,8)

RS (7,5)
RS (7,3)
RS (15,11)
RS (15,9)
HAM(12,8)
Het

cnoB unu 261 6ut, 4yto akBMBaneHTHo 32,625 6ant nonesHon MHdopMaunn.

Kaxgbih aneMeHT cocTtouT 13 4 nHdopMaLUnoHHbIX OuT. Kaxxgoe KogoBoe CnoBo
coctouT 13 15 anemeHToB: 11 MHOPMAUUNOHHBIX (44 6UT) N 4 NPOBEPOYHBIX
(16 6uT). MowHoCTb kOoga — wucnpasneHne 2 ownbok B 1 KOOOBOM Ccrnose
(8 HdOpMaUUNOHHBIX B1T). Yncno nHgopmaunoHHbix 6uT anga koga RS(15,11) B
6roke He kpaTHO 32 6anT (256 6uT), NO3TOMYy GNOK COCTOUT U3 6 KOAOBLIX CIOB
nnu 264 6uT, 4To SKBMBArNeHTHO 33 6anT None3Hom NHopMaLMN.

Kaxxgbih anemMeHT cocTtouT 13 4 nHdopMaLUnoHHbIX ouT. Kaxxgoe kogoBoe CnoBo
coctouT n3 15 anemeHToB: 9 MHGPOPMAUNOHHBIX (36 BUT) N 6 NPOBEPOYHbLIX
(24 6uT). MowHocTb koga — wucnpasneHne 3 ownbok B 1 KOOOBOM crnose
(12 nHdopmaumnoHHbIX B1T). Yncno nHdopmaumnoHHbix 6uT anga koga RS(15,9) B
6noke He kpaTHO 32 6anT (256 6uT), NO3TOMYy GNOK COCTOUT U3 8 KOAOBLIX CIOB
unu 288 ouT, 4YTo SKBMBANEHTHO 36 6aNT NoNe3Hon MHoOPMaLMN.

Kaxgbim anemeHT coctouT M3 1 mHdopmMauunoHHoro 6uta. Kaxpgoe kogoBoe
cnoBo coctout u3 12 anemeHToB: 8 WMHGPOPMALMOHHBIX (8 6UT) n
4 npoBepoyHbix (4 6uT). MowHocTb koga — wucnpasneHve 1 owunbknm B
1 kogoBom cnogse (1 MHdopmaunoHHbIN 6UT) N obHapyxeHue 2 owmnbok. Yncno
NHOPMaLMOHHbIX 6UT ans koga HAM(12,8) B 6noke kpaTtHo 32 6anT (256 6umT),
noatomy 6rok cocTouT M3 32 KOAOBLIX CIOB, YTO 3KBMBANeHTHo 32 6antam
nosiesHon nHdopmaunu.

Yncno ncnpaendemMbixX

CUMBOJIOB B owmnbok 6e3 OLNBOK C NnepemMexeHnem B CkopocTb

KOOOBOM nepemMexeHus, onoke Ha 32 6anTa Koaa
cnose ouT (HenpepbIBHbIV NakeT),
out Oant

1 3 54 6,75 0,714

2 6 174 21,75 0,429

2 8 48 6 0,733

3 12 96 12 0,600

1 1 32 4 0,667

0 0 0 0 1,000

Ncnonb3oBaHme FEC npvBoguT K CHUXEHUIO « MHAPOPMALMOHHOM» CKOPOCTU AaHHbIX B

acpupe.

KoahpnumneHT CcHuxeHnss HasbiBaeTcA

«cKopocTblo» kopa. Hanpumep, npu

ucnonb3oBaHun koga RS(7,3) npu «dusndeckomn» ckopoctn B acmpe 38 400 604 nonyynm

«MHGOPMAaLMOHHYIO»

CKOpPOCTH,

ckopoctb 38 400x0,429 = 16 474 60og. HecmoTpsa Ha CHWXeHue
ucrnonb3osaHne FEC moxeT ObiTb oOnpaBaaHo, MOCKOMbKY YMEHbLUaeT

KONMYECTBO MOBTOPHbLIX MAKETOB, TakMM oBpasom CHwkas obliee Bpemsi, Tpebyemoe ans
AOCTaBKN MHGOPMaLUK.

B Mogyne peanu3oBaHa BO3MOXHOCTb BbIOMpaTb TUM
He3aBUCMO

“Cnonb3yemoro
oTnpaBnsieMbix B 3cwup,

Koga

and MHd)OpMaLlMOHHbIX NnakeToB, anA

peTpaHCcnnpyemMmbliX naketoB, U AONA MakeToB, OTnpaBnideMblX B OTBET Ha KOMaHAbl And
yoaneHHoro KOHCbI/IprVIpOBaHVIFI. ,D,J'IFI Bbl60pa ThNna Koga nMmerTcAa cneayruine KomaHabl:

$DFEC

$RFEC

Bbi6op Tvna koga Ans nepefaBaembix B 3¢oup MHOPMaLMOHHBIX AAHHbIX.

Boibop TunNa koga, MCNoNb3yemMoro npu petpaHcnauum naketa. Kaxgbin
aKTUBHbIA  PETPaHCNATOP WUCNOMb3yeT YCTAHOBMEHHbIW TUM  Koga npw
peTpaHcnauun naketoB. Takum obpa3om, MOXHO MMOKO BbIGMpaTb CMOCO6LI
KOOMPOBaHUSA B 3aBUCMMOCTU OT YCMOBUI NpUema B PasfnyHbIX CEerMeHTax ceTu
nepegadn gaHHbIX, yBENM4MBas TeM camMbiM MPOMYCKHYH CNOCOBHOCTb.
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$RAFEC Boibop Tvna koga 4ns OaHHbIX, NOCbINIAEMbIX B Ka4eCcTBe OTBETA Ha KOMaHAy
| yOaneHHoro KOHOUIYypUpOBaHUS. He pekoMeHayeTcs BbIKNOYaTb
| MOMEXOYCTOMYMBBIN KOJ B 3TOM Cry4ae.

8.2  IEPEMEXEHME

Ha npakTuke 4acTto MckaatoTca He OoTAenbHble OUThI, a uenblie nocrneaoBaTenbHOCTU
MH(POPMALMOHHbIX OBUT  (3aTyxaHMe W nepeoTpaKeHWe CcurHana, KpaTKOBPEMEHHble
aKTVBHble MOMExXW), NOo3ToMy npu wucnonb3oBaHun FEC addekTmBHO npumeHeHue
nepemMexeHms HPOPMaLMOHHbIX N MPOBEPOYHbIX CUMBOJSIOB.

Mpouenypa nepemexeHusa WNNICTPUPYeTCAa Ha CreayloweM pUCYHKe And Kopa
RS(7,5). Npouecc nepemexxeHnsa ansa octanbHbIX KOAOB aHaNorM4eH.

McxoaHbIn NOTOK

MNepemexeHne

ﬂ NakeTHasa owmnbka
444

O6paTtHoe nepemexeHune

BoccTaHoBneHHbIM NOTOK

MNpouecc nepemexeHVs 3akrnoyaeTcsl B Mepefadve CHayana nepBbiX 3NEMEHTapHbIX
CMMBOIIOB KakOOro KOOOBOrO CrioBa, MOTOM BTOpbIX, TPeTbMX W Tak Aanee. B cnydvae
BO3HUKHOBEHMS MaKeTHOW OLIMOGKM nocne npoueaypbl AenepeMexeHns ownbKn paBHOMEPHO
pacnpegensitcd B KaxaoM KogoBom croBe. [lpy 3TOM noBbiaeTcs BepOATHOCTb
ncnpaBneHns OWNBOK B NPUHSTBIX AAHHbIX.

BknioyeHne/Bbikno4eHne npouedypbl  MEepeMexXeHus Ans  pasfnuyHbIX  MNakeToB
He3aBucumo (kak un npu Bblibope Tuna FEC) ocywecTtBnseTca 3agaHMemM apryMeHToB «I»
(Interleaving — nepemexeHue BKNOYEHO) N «N» (NepemexeHne BKITHYEHO) B KOMaHAaXx
$DFEC, $RFEC n $RAFEC.

Mpwn BbIObOpe TvNa FEC n aktuBaumm nepemexeHns Heo6xoanMO y4YnTbIBaTb XapakTep
nomex B achmpe, a Takke KOHKPETHOE MPUMNOXEHME Uy pexnmM paboTtel moayns. Hanpumep,
B pPEXMME «TOYKa-TOYKa», KOrga HenpaBWITbHO NPUHATBIN NakeT OyaeT peTpaHCNupoBaH, Kak
npaBuno LenecoobpasHo UcCnonb3oBaTb MEHEE MOLUHbIE KOAbl UMK BOBCe ObonTuch Ge3
HUX. B pexume e «Toyka - MHOro TOuYek» (LMpOKOBeLLaTemNbHbIA) rapaHTUs OOCTaBKU
AaHHbIX OTCYTCTBYET M A1 NOBbILLIEHNS BEPOSTHOCTU JOCTaBKU OnpaBgaHO MUCMONb30BaHne
TOro unu uHoro tuna FEC.

8.3  PaHpomusauyus (CKPEMB/INPOBAHUE)

[nsa KOppekTHOro (PyHKLMOHNPOBAHUSA NPUEMHMKA MOAYNSA NPW BblAeNeHUM AaHHbIX U3
acbmpa NOTOK AaHHbIX HE OOSMKEH UMETb ANUHHBIX (bonee 8 6ut) nocnegosaTensHocTen «0»
mnn «1». Onsa obecneyeHns STOro YCNOBUS peanu3oBaHa BO3MOXHOCTb BKMOYUTb
paHgommnsatop (ckpembnep) npyv OPMUPOBaHUM NakeTa, OTNPaBASEMOro B 3aup.
PanHgomunszatop noctpoeH Ha ocHoBe 16-6uTHOro reHepatopa nceBAOCyYanHOM
nocneposatenbHocTn (MCI1). BepoATHOCTb HanmuMuna B MNOTOKE AaHHbIX  ASIMHHBIX
nocnegosatenbHocTen «0» wnn  «1» ymeHbwaeTca. [Ana  BKAOYEHWUS/BbIKMIOYEHNS
paHZoMM3aTopa UCMOoNb3yeTcsl COOTBETCTBYOLWMIA OGUT, ycTaHaBnMBaembli komaHgon SAIR.
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Pangomumnsauus He MOXeT MOSHOCTBI0 MCKMIOYNTL BEPOSITHOCTb MOSABIIEHUSA B MOTOKE
ONNHHBIX nocnegoBatenbHocTen «0» nnu «1», NO3TOMY C LieNbi0 MOBbILEHUS HAOEXHOCTU
npy NpYeMe LaHHbIX B MoAgyne peanusoBaHa PYHKUUA NPUHYOUTENBHOW BCTaBKW B MOTOK
AaHHbIX «nepenagoBy» YpoBHeW. [Ind 3TOro HekoTopble BUTbI B NOTOKE AAHHbLIX AyGnvpytoTcs
CBOVMMW WMHBEPCHbIMK 3Ha4veHusiMu. KomaHpon $MNL 3apaetcs konuuvecTtBo 6ut (o1 0 go
15), nepegaBaemMbix B ahup 6€3 M3MEHEHUn, Nocrie Yero B BbIXOAHOW MOTOK BCTaBMSIETCS
1 6uT, aBnsOWNACA MHBEPCUEN npeablayuiero. Takmm obpa3om, BbIXOOHOW MOTOK AAHHbIX
Oynet obsa3aTtenbHO MMeTb Heobxoaumble nepenagbl. ECTECTBEHHO, Npu 3TOM CHWXaeTca

apcpekTmBHas ckopocTb B adupe. [Npumep dyHKUMOHMpPOBaHUS komaHabl $MNL=4
WNNIOCTPUPYETCA Ha crieqyoweM pUCcyHKe.
BxogHasa nocnenoBaTenbHOCTb
1:2:{3:4:5:6:7:8:9 :10:11:{12:13:14:15:16:17 :18 19
° * -
1123 4 5167 8 9 {1011 12 13114 {15 1 17 118 1 19

BbixogHas nocnenoBaTenbHOCTb

PekomeHayemoe 3HaveHve napametpa SMNL — 8 (ecnu He BKroYeHa paHaoMM3aUms)

unu 15 (ecnun paHgoMmsaums BKIIOYEHA).
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9 TEXHOJIOrMYECKUE NMAPAMETPbI

3HaveHus

Peructp

$RG22
$RG23
$RGFO0
$RGF1
$RGF2
$RGF3
$RGF4

9.1

3HauyeHune

TEXHOJTOrM4YeCcKmX
aHeproHesasucumon namatn (EEPROM). Yactb M3 Hux - HaumHas ¢ agpeca OxFO - He
ABNAOTCA 4acTblo Mpoduna u MNO3TOMY He MOryT OblTb W3MEHeHbl YyAaneHHo. JTu
napameTpbl Takke He 3aTparmBatoTcss komanHzon $IEE v moryT OblTb M3MEHEeHbl TOMbKO
komangon $RG. [lanee npuBedeH CNNCOK TEXHOMOMMYECKMX NapamMeTpoB.

napamMeTpoB  mMoayns

KoHpurypaumsa KoHTakToB MOayns, nepsbii 6anT
KoHpurypaumsa KoHTakToB MOayns, BTopon 6ant

an/I3HaK BKIMKOYEHUA KOppeKUnn 4aCcToTbl npunemMonepenatymka

KoppekTtupytoLee 3Ha4deHre 4acToTbl npuemornepenaTymka
dnar pexuma «[lMpsimon JocTyn»

KoHpurypaums pexuma «lMpsmon goctyn»

®nar aktnBauuu pexuma RS-485 nocnegosatenbHOro nHtepdenca.

KOHoNryPALNST CUrHAJIOB MOAYIIA

Kpome OCHOBHOro HasHayeHusi 8 KOHTaKTOB UHTEP(ENCHOro pasbemMa MOAYNS MOryT
UMETb anbTepPHATUBHYH (OYHKLUMIO (KaK BXOAbl Un BbixoAdbl 0buiero HasHaveHus, 100...107).
OTO No3BONSIET UCMNONb30BaTh «CBOOOAHbLIE» CUrHambl Kak BXOAbl ANS BHELUHWUX 4aT4YMKOB

UIn BbIXOObl HA NCNOJTHUTENbHbIE yCTpOIZCTBa.

KoHdpurypauma curHanos 3agaetca asymsa 6Gantamu PIN_CFG1
(peructpbl $RG22, $RG23 ). Mo ymMonyaHuio, BCe CUrHarbl 3anporpaMMUpoBaHbl Ha

OCHOBHYIO (PYHKLMIO.

PIN_CFG1 (RG22)

[716]5[4[3[2[1]0]

BUF_ST /100

TX_LED/101/ AN

CMD / RX_LED /102

RDY /103

PIN_CFG2 (RG23)

[716[5[4]3]2[1]0]

SLEEP /104

DCD(485_DE) / 105

RTS /106

CTS /107

- NOrMYECKn BXOa

- BXOfl, pearupyoLnii Ha U3MeHeH1e YPOBHS
- NOrMYECKNI BbIXOA

- curHan BUF_ST (Bbixop)

- NOrUYECKMiA BXOA

- aHanoroBbIi BXoq

- NTOrVYECKMiA BbIXOA

- curHan TX_LED (Bbixoa)

- NOTUYeCKNin BXOA,

- BXOfl, pearupyoLnii Ha U3MeHeH1e YpoBHS
- curHan RX_LED

- curHan CMD

- NOrMYECKNI BXOa

- BXOfl, pearvpyoLnii Ha U3MeHeH1e YPOBHS
- NOrMYECKMI BbIXOA

- curHan RDY (Bbixoa)

- NOrMYECKN BXOa

- BXOfl, pearvpyoLuii Ha U3MeHeH1e YPOBHS
- NOrMYECKNI BbIXOa

- curHan SLEEP (Bxop)

- NOTNYeCcKnin BXoa,

- BXO/l, pearvipyloLLmil Ha N3MEHeHNe ypoBHSt

- NOTUYECKUIA BBIXOA

- curHan DCD (RS-232) unu 485_DE (RS-485) (Bbixoa)

- NOrMYECK1 BXOa

- NOTMYECKMIA BbIXOA
- curHan RTS (Bxopn)
- curHan RTS (exon)

- NOTUYeCcKnin BXOA,

- NOMMYECKUI BbIXOa

- curnan CTS (Bbixof)
- curnan CTS (Bbixoa)

pacnonararoTcd
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Tekywaa Bepcua [10 wmogyns He noggepkvBaeT  anbTepHaTUBHOM
byHKUMOHanbHOCTM curHanoB. Peructpbl koHdpurypauum $RG22, $RG23
3ape3epBUpPOBaHbI A5 AanbHENWero pasBmuTMa MOAYNA, UX 3HAYEHUSA OOSMKHbI
ObITb YCTAHOBJIEHbI B 3HA4Y€HUe No ymonyaxuio — FF.

9. 2 KOPPEKLNST YACTOTbI MPUEMOIMNEPELATYNKA

3HayeHne paboyen 4acToTbl BCTPOEHHOIO npuemornepeaatynka Moayns MOXeT ObiTb
CMELLEHO OT HOMMHANbHOTO 3HAYEeHNA Ha HEBONbLUYIO BENUYNHY (€ANHWLBI KUorepu) us-3a
pa3bpoca napameTpoB KOMMOHEHTOB. [lpy W3roToBRNEHUM MPOU3BOAUTCH U3MEpPEHME
paboyen 4acTOTbl KaXXAOro MOAynsa M nNpu HeobxoaAMMOCTU MPOU3BOAUTCH NPOrpaMmHas
KOppeKunsa ee 3HavyeHus.

Ona koppekumn HeobXoAMMO aKTMBM3MPOBATb PEXUM  KOPPEKUMKW, YCTaHOBMB
3HayeHune peructpa no agpecy $FO0 B 3HayeHme 0x78 (120 dec). Mpu nwobom Apyrom
3HaveHun $FO koppekuust 4YacToTbl HE NPOM3BOANTCS.

[Mpn BKMNIOYEHHOM pEXMME KOPPEKLMM 4YacToTa BCTPOEHHOro npuemonepeaatynka
cMelllaeTcsl Ha BenuuuHy, 3agaBaemyto peructpom no agpecy $F1. 3HayeHune cmelleHust
3afjaeTca B eauHuLax, kpatHbix 500 'y ¢ yyeToM 3Haka.

[nsa BblYMCNEHNs 3Ha4YeHUM CMELLEeHNS criegyerT:

*  M3MEepuUTb C MOMOLLBIO aHanu3aTopa crnekTpa 3HadeHue pabouein vacToThl Fp
NpWU BbIKIIOYEHHOW KoppeKuuMn (Mnv npu Hynesom cmeweHun $F1=000). Ons
aTOro  criegyeT  BKMWOUUTL  pexum  «TecT» C  Bblgaden B adup
nocnegoeatensHoctn 101010... (cm. pasgen «$TEST - nepeeopg mogynsi B
pexum «TecT»). 3HayeHne F, COOTBETCTBYET LieHTparnbHON YacToTe CNekTpa;

e onpegenutb € TodHOCTbIO 500 [y owmnbKy (OTKNOHEHWE OT HOMMUHAaNbHOM
yactoTbl Fy) AF=Fy-Fy;

*  BbIUMCNUTb 3Ha4YeHue cMelenns (B eanHmuax) A=,F/500 ly;

*  npubaBuUTb K NONYYEHHOMY 3Ha4YeHUI0 128, ecnun OTKINOHEHNE NOMNOXUTENBbHOE.

MonyyeHHoe 3HayeHWe Tenepb HYXHO 3anucaTb B pernctp $F1, BKNOUUTL pexum
KoppeKuun (ecnv OH eLle He BKIIYEH) U nepe3anyCcTuTb MOAyIb.

Hanpumep, ecnu pabovas (n3mepeHHad) 4Yactota moaynsa (6e3 koppekuun) paBHa
434 002,6 k'L npu HOMWHarne 434 000 kly, TO cMelleHne paBHO
(2500 Muw/500MMy)+128 = 5+128 =133 (2600 Ny, okpyrnunu Ao Gnwkawmwero KpaTHOro
500 IMu).

Opyron npumep: paboyas (M3mepeHHasd) yactoTa mogyns (6e3 koppekuuun) pasHa
433998,8 kl'y npu  HomuHane 434000 kMy. CwmelweHve B 3TOM Cryyae paBHO
(1000 Muw/5000Iy) = 2 (1200 My okpyrnunn go Gnwkanwero kpaTHoro 500 ).

Koppekumsi 4acToTbl HyXHa TOMbKO NPV HacTpomke Moayns npu
npon3BOACTBE. He MeHsinTe yCTaHOBMEHHblE W3rOTOBUTENEM MapaMmeTpbl
KOppeKuMn, B NPOTUBHOM Cllyyae CyLeCTByeT BO3MOXHOCTb HEKOPPEKTHOM
paboTbl MOaynewn.

9.3 AKTUBU3ALUSA PEXUMA «lTPSIMOU [JOCTYIM»

Moaynb MMeeT pexum npsaMoro goctyna kK adwupy (cm. pasgen «Pexum «[lMpsimon
aoctyny). [Ona BKOYEHMS 3TOrO pexuma HeobXOoAMMO akTMBM3MpoBaTb hnar npsiMoro
JOCTyna, yCTaHOBMB 3HayeHWe peructpa no agpecy $F2 B 3HayeHue 0x87. lMpu niobom
Apyrom 3HayeHun peructpa $F2 pexum «Mpsimoi JOCTyn» BbIKIOYEH.

Mo agpecy $F3 HaxoaaTcs gononHUTenbHble dnaru, cBsi3aHHble ¢ pexxumoM «Ipsivoi
OOCTyn».
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KoHdpurypauus permnctpa $F3:

Butr | Ha3HayeHue
7.1 -
0 { bRxBitSynchronizer

bRxBitSynchronizer — BkrtoueHUe CUHXpPOHM3aTOpa NpU NpUMeMe LaHHbIX U3 adumpa.
CurHxpoHu3aTop BKNtoYeH, ecnn 6ut bRxBitSynchronizer yctaHosneH B «1».

MogpobHo o paboTe moayns B pexume «lpamon goctyn» cMm. B pasgene «Pexum
«[Mpsimon goctyn».

9.4  AkTMBU3AUMSI UHTEPOENCA RS-485

Mo appecy $F4 Haxogutcs cnar aktmBaumm pexunma RS-485 nocnepgoBatenbHoOro
nHTepdgerica. Ons aktmBauum Heobxogumo 3anucaTb B sveriky $F4 3HauyeHne 0x48. B
cny4vae aktmBauumm pexuma RS-485 koHtakt DCD(485_DE)/IO5 aBTOMaTU4eCckn cTaHOBUTCSA
KOHTakTOM YyrnpaBneHuss nepefdadyer [aHHbIX TpaHCMBEpa BHELWIHEro ApamBepa LUWHbI
RS-485.

9.5  [aHHbIE ans koMAHAEI STEST

Mo apgpecam $FC...$FF pacnonaratotca AaHHble, kKoTopble B pexxume « TECT» (unm no
komaHge $TEST 3) nepegatoTcsa LMKIIMYECKUN B 3¢pump.
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10 AgPECALMS M TPUMEPBI OPIFAHW3ALIMM CETEN

10.1 AgPecayus

Ona wucnonb3oBaHMA Mogyneh B pas3nMYHbiX cUCTeMax nepefadv  AaHHbIX
peanusoBaHa agpecauuns Mmoaynen.

Kaxabih mogynb MMeeT ABa agpeca — agpec otnpaBuTens (COOCTBEHHLINM) U agpec
nonyyatensa. Agpec oTtnpaBuTenst 3agaetcs komaHgon $MYID, agpec nonydatens -
komaHngon $TXID.

Bo3amoxHo wucnonssoBaHne 65535 (0000...FFFF) apgpecoB, 65024 u3 KOTOpbIX
ABNATCA MHAMBUAYanbHbIMKU, 511 - rpynnoBbiMK 1 1 - LUMPOKOBELLATENbHBIN.

= Agpec siBndeTcs WUpoKoBewartenbHbIM, ecrin oH paseH FFFF.

» Agpec 4€BNAsSETCS rpynnoBbIM, €CMM OH HavvMHaeTca WAM  3akaH4MBaeTcs
«wabnoHom» FF.

* Bce octanbHble agpeca SBnATCA UHAUBUAYalNbHbIMU.

Agpec  nonyyatens  MoxeT  ObiTb  MHAMBMAYyalnbHbIM,  FPYANOBbLIM WK
LUMpOKOBeLlaTeNbHbIM.

Afpec oTnpaBuTenst MOXET OblTb TONbKO MHANBUAYANBbHbLIM.

Moaynu B cetn MoryT OblTb 06beguHeHbl B rpynnbl (B rpynne moxeT ObiTb Ao 255
mMoaynewn), oBe nepBble UnnM nocnegHne undpbl X «COOCTBEHHOro» agpeca AOMMKHbI ObiTb
oauHakosbiMK. Hanpumep, agpeca 1200, 1201,...12FE o6pasytoT rpynny. [na nepegayu
JaHHbIX BCEM afpecatam AaHHOW rpynnbl HeobxogMMo agpecy nonydarens npucBOUTb
3HayeHune 12FF.

MakeTbl, NnepegaBaemMble B achupe, cogepat nHdopmaunio ob agpecax onpasuTens u
nonyyatens. Ha ocHoBaHUM 3TON UHAOPMaUMN KaXObIN MPUHABLUUA NakeT MOAYSb MOXeT
CyauTb O «MNPUHAOMEXHOCTM» WU «Ha3HaA4YeHUMU» [OaHHOro naketa. Takum obpasom, HeT
HeobxoaAMMOCTM B OTAENbHOM nMpu3Hake crnocoba pacnpefeneHnss LaHHbIX  Mexay
MOOYNAMU («TOYKa-TOYKa», «rPynrnoBON» WM «LLUMPOKOBELLATENbHBLINY) - pexum paboTbl
3agaeTca Tonbko agpecamu. Hanpumep, ecnv oanH ua moaynen nveet TXID=12FF, ero
naketel Oyayt «npuHUMaTbL» (TO eCcTb nepefaBaTb NPUHATbIE  OaHHble  Ha
nocrnegoBartenbHbIA NOPT) Bce Moaynu, agpeca MYID koTtopbix HaunHatoTcs ¢ 12. Ecnum xe,
Hanpumep, agpec moayns TXID=0205, ero nakeTbl BygeT «npMHMMaTb» TOMbKO MOAYIb C
agpecom MYID=0205.

[Ba unu 6onee moayns He MoryT umeTb oguHakosbii MYID.

10.2 PeXuM « TOYKA — TOYKA» C YCTAHOBIIEHUEM COELQUHEHUST

< —>
TXID =1234 TXID =4321
MYID =4321 MYID =1234

B paHHOM pexume rapaHTMpyeTcs OOCTaBKa AaHHbIX agpecaTa (Mnv KOHCTaTupyeTcs
HEBO3MOXHOCTb [OCTaBKW): OTOCMaB «MHOMBMAYamNbHbINY MaKeT, MoAyNb oXuaaet
NOATBEPXAEHUA NpMemMa CO CTOPOHbI noriydyaTens u noBTOpSeT NakeT Mpu HenonyyYyeHuu
noATBepXKAeHMs1 no ucTedyeHun Tanmm-ayta SACKT. [ns yBenmuuyeHust NpOMnyCcKHOM
CrnocobHOCTM TpakTa nepefadn [AaHHbIX MOXHO WCMNONb30BaTb MOCLIIKY HECKOMbKUX
WH(POPMALIMOHHLIX MakeToB MNOAPSA C OXWAaHWEeM [pynnoBOro noareepxaeHus. [Ans
nporpaMMMpoOBaHNs  4Ucna nepedaBaeMblX MakeToB 6e3 oxuaaHus MOATBEpXOeHUs
HeobxoamMmo wucnonb3oBatb komaHdy $MAXP Ha nepepatowem mogyne. Ha npvemHom
MoAyne MOXHO M3MEeHSITb BPeMs 3afiep)kku OTnpaBku noaTeepxaeHus (napametp SRESPT).

B pnaHHOM pexume npuvHMMaroWwun Moaynb cnocobeH noareepXaaTb MOMyYeHHbIN
nakeT Kak KOPOTKMM KagpoMm, Tak U CBOUM WHGOPMAaLMOHHBbIM MakeToMm (ecrnv TakoBOW
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nvmeetcst). Ecnm HyXHO opraHuM3oBaTb [BYCTOPOHHIOW CBSI3b MeXZy MOAYyNsMU C
MaKcUmarnbHOW NPOMyCKHON CNOCOBHOCTBIO KaHana Heobxoanmo HacTpouTb oba moaynsa Ha
PEXUM C YCTaHOBIMIEHMEM COEAVMHEHUS W, B 3aBMCUMMOCTM OT CKOPOCTM W 4acTOThl
MOCTYMMEHNs OaHHbIX Ha MocnedoBaTenbHbIN MOPT Kaxaoro u3 moaynen, nogobpaTb
napameTpbl SMAXP n $RESPT.

Oba mogyna wmoryt pabotatb B pexume «[lpo3payHbii». B atom cnydae anga
nepefavn OaHHbIX Mexay BHEeWHVM obopyagoBaHWeM MOryT ObiTb MCMONb30BaHbl Takue
cTaHgapTHble NpoTokonbl nepegayn darnos, kak XMODEM, ZMODEM, KERMIT v 1.4.

10.3 PeXum « TOYKA — TOYKA» BE3 YCTAHOBIIEHWSI COEQUHEHMUST

® .

—»

TXID = 1234NL TXID = FFFF
MYID =4321 MYID = 1234

@TXID=4321
MYID = 1234
@TXID=4321NL
MYID = 1234

B naHHOM pexume rapaHTupyeTcs gOCTaBKa AaHHbIX: OTOCNaB «UMHAMBUAOYarbHbIAY»
nakeT, MOAyNb OXuaaeT NoATBEpPXAEHWUs MpuMemMa CO CTOPOHbI nofnydyatenss u nosTopseT
nakeT Npu HeMosyyYeHnn NoATBEPXKAEHMS No ucteveHun Tanmayta SACKT.

[aHHbIn pexxum Bonee npegnovTuTeNeH No CPaBHEHUIO C PEXMMOM C YCTaHOBIIEHNEM
COeQIMHEHUs, eCcrnin CKOpPOCTb onpoca rpynnel aboHeHTOB ©Oonee BaxHa, 4YeM Bpems,
3aHMMaemoe hasamm obmeHa HdopMaumen.

B cnyyae, ecnn mogynb A HaxoguTcs B NAKETHOM pexume, BpeMs nepefadn AaHHbIX
aboHeHTy B MHOro MmeHblle, T.K. OTCYTCTBYIOT CTaauW YCTaHOBMEHUS W 3aBeplUeHus
coeavHeHus. OgHako, B OTNMYME OT pexuMMa C YCTaHOBMIEHMEeM COeOWHEHWs, MpoLecc
nepejaynm [aHHbIX paboTaeT MO CxeMe «AaHHble-MOATBepXAeHue», T.e. [aHHble
NOATBEPXAAKTCA TONbKO KOPOTKMM KaZpoOM, KOTOPbIN MOXET He coAaepxaTb AaHHble OT
Moayns, MOATBepXaawlero npueM. Takke cnegyeT 3aMeTUTb, YTO B [aHHOM pexume
nobon mMoaynb MOXeT noaaepXuBaTb HECKONbKO BUPTYyanbHbIX COEAWHEHUW B pexume
«TOYKa-TOYKa» B Crny4ae HeobXOAMMOCTM MNOCTPOEHUS MHOrOTOMEYHOW CeTW, YTO

yBEnuuMBaeT BEPOSATHOCTb MPOXOXOEHUA MHAOPMALMOHHBLIX MaKeTOB, OAHAKO HEeCKOMNbKO
CHWKaeT o6LLYI0 NMPOMNYCKHYI CNOCOGHOCTL paauokaHana.

10.4 Pexum « TOYKA — TOYKA» C TOBTOPUTENIEM

®

O O 0 O O O O O
TXID =1234 TXD =1235
MYID = 1235 MYID = 1234
( PID00=1234 00000001+|) RID00=12FEF 31 ( PID00=1235 00000001+| )
RPTN=000
Pexum aHanormnydeH pexXnmMy «TOYKa — TOYKa» oes nopToputens. Pexum

aKTUBM3MPYETCS YCTAHOBKOW MNapaMeTpoB, MoKa3aHHbIX Ha PUCYHKe BHe ckobok. Takas
KOH(Urypaumsa He UCKIoYaeT npuema mMoaynsmmn 1 n 2 «npsiMbix» nakeToB Apyr OT Apyra.
UTo6bl OThUNbTPOBATL Takue MakeTbl, MOXHO A06aBWUTb YCTAHOBKM, NpVBEAEHHblE Ha
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pucyHke B ckobkax. B atom cnyyae mogynu 1 u 2 OGyayt pearnpoBaTb TONbKO Ha

peTpaHcnupyemble nakeTbl. Takas KoHdurypauusi yoobHa npu HeHageXHOW «npsiMOn»
CBSI3V MEXAY MOAYNSAMM.

10.5 PExum «LUINPOKOBELATEI/bHbIW» 6E3 A30BO# CTAHLMH (MHOIOTOYEYHbIN)

TXD = 00FF TXD = 00FF
MYID = 0001 MYID =0004
TXD = 00FF mlg : 88&?
MYID = 0002

Mogynn 1, 2, 3, 4 9BNSG0TCA paBHOMpPaBHbLIMU YfeHaMu CeTU U MOryT NPUHUMaTb
nakeTbl Apyr OT Apyra.

10.6 PEexum « TOYKA - MHOIO TOYEK» ¢ OL4HOU EA30BOU CTAHUMNEU

10.6.1 LLIMPOKOBELLUATE/IbHASI CETb BE3 FAPAHTUW JOCTABKMY COOBLLEHWNA

B
(1) —p

M
MYID = 0004
TXID = 00FF
MYID = 0001
MYID = 0003
M
TXID = 00FF
PID0O = 0001 MYID = 0002

Mogynn 1, 2, 3 npuvHMMalOT NakeTbl TONbKO OT 6aszoBon ctaHuum 4. Moaynb 1
UrHopupyeT naketbl oT 2, 3; mogynb 2 - ot 1, 3; mogynb 3 - oT 1,2 ,T.K. mogynu 1, 2, 3
nvetoT aktmBHblM PID, paBHbii MYID 6a3soBoro moayns 4. basosbii mogynb 4 npuHumaet
nakeTbl OT BCEX MOAYNen, T.K. HE UMeeT HM ogHoro akTusHoro PID.

Mogynn 1, 2, 3 pabGotatoT B pexume «[llpo3payHbiny. basosbli Mogynb 4 MOXeET
paboTaTb B pexume «lpospayHbiny (ecnu mogynu 1, 2, 3, 4 umeroT NpoTokon obmeHa
nHopmMaLmen c cobcTBeHHON agpecauunen) unu B pexnme «lMakeTHoin #1».
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10.6.2 LLIMPOKOBELLUATE/ILHASI CETb C TAPAHTUEN JOCTABKU COOBLLEHUM

(D

MYID__= 0004 e =
TXD = 00FF
oo MYD_=0003 MYD = 0001
M0-2 wvib = 0002
TXID = 0001NL 10 -3
PID00 = 0001

OaHHbin pexum aBngaetcs 6Gonee npegnovtuTenbHbiIM M Hanbonee npuUMeHUM B
pearnbHbIX YCNOBUSAX, YeM LUMPOKOBELLATENbHbIA PeXUM C ogHon 6asoBov cTaHuuen 6e3
rapaHTum goctaBku coobuieHuns. KoHdurypauma aHanorvyHa npegbiayliemy BapuaHTy, 3a
NCKNOYEHNEM TOro, 4To Moaynu 1, 2 n 3 BXOAAT B aApecHbi pexum ¢ 6a3oBbiM Moaynem
npyM nepegadve Q[aHHbIX OT uUcnonHutenoHoro obopypoBaHua (MO). B atom cnydae
nHpopmauma ot MO rapaHTMpOBaHHO nNepedaeTca B OTBET Ha 3anpoc 6a3oBOro mogyns.
Mpobnem C MHOXECTBEHHbIM COE€AMHEHWEM He BO3HMKAEeT, T.K. KaXAbll MOAYMb MOXeT
nogaepXunBatb OAHOBPEMEHHO HECKOSIbKO BUPTYarbHbIX COEOUHEHWUA B pPEXMME TOouka-
TOo4ka 6e3 yCTaHOBNEHNS COeaNHEHMS.

10.7 Pexum «LUIMPOKOBELLATE/IbHbIA» C NOBTOPUTENEM

TXD = FF22 TXD = FF21
MYlD - 0321 O [ofelle) MYID = 0022
TXID =FF21
MYID =0121
RIDO0 =FF21 S1
TXID =FF22
MYID = 0221
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1 1 PACLUNPEHHBIE BO3MO)HOCTU [MPUEMA W PETPAHCSIUNN
MMAKETOB

B mogyne npeaycMOTpeHbl pacluMpeHHbIE BO3MOXHOCTW ANS peTpaHCnaunm n npyema
nakeToB: OOMOMHUTENbLHbBIA aHann3 naketa no nonyyeHHomy PI1 ¢ uenbio ero ganebHenwen
peTpaHcnsaumMm n/unu npuema, a Takke BBe4eHne BUpPTyanbHbIX 6a30BbIX CTaHLWNA.

Jllobon nakeT, npegHasHaYeHHbI ONS PacCLUMPEHHOW pEeTpaHCnAuun Unu npuema,
naeHTMuumpyeTca agpecom, KOTOpbIA 3aHMMaeT OAHY SiYenKy BO BHyTpeHHen Tabnuue
moayns. Bcero moxeT 6biTb 3anporpammmpoBaHo 16 pasnuuHbix sveek. B agpece ayenku
MoXeT OblTb Kak MHAMBMAYaNbHbIM adpec, Tak U Macka Ha nogrpynny unv uenyro rpynny.
Hannune mackm (3HayeHne OxFF) osHavaeTr, 4yto He OyaeT npouCxoouTb CpaBHEHWE
cTapwmx u/vnn Mnagwmx 3HadeHur agpecoB MOSlyYEHHOro naketa M agpeca S4Yenku, a
OKOHYaTenbHOe pelweHne OyaeT OCHOBbIBAaTbCS HA CpaBHEHWM YacTenl aapecoB, He
«3aKpbITbiX» Mackon. Kaxpgasa siuenka MOXET coaepXaTb Nnobon naeHTMdukaTop agpeca
(peTpaHcnaumsa, npuem unu 6GasoBas cTaHuuMs). Takum obpas3om, A4Yenkn Heobxoammo
pacnpegensatb Mexay WAaeHTMdUuKatopamu, Mcxoas u3 pearnbHOW HeobxoaumocTu M no
BO3MOXHOCTW Ha3HadaTb agpecauuio B paguocetM Takum obpasom, 4ToObl 6Gbina
BO3MOXHOCTb  BBEAEHUS He  MHAMBMAYanbHbIX  agpecoB, a  [PynnoBbiX  Wnu
LnpokoBewaTenbHbIX. aeHTMdMKATOP Kakaon sYerkn aBTOMATUYECKM MpUCBaMBaETCA
npu BbinonHeHnn komaHg $RID n $PID.

Kaxxgas s4enka MOXeT cogepxaTb CneunanbHyld Macky [Ans  aHanusa
peTpaHcnsaumoHHoro nonsa (PI) naketa. lNMpu nporpammupoBaHMM Mackm nNpeayCcMOTPEHbI
aBe normyeckne onepaumn: «UNMU» (cumeon «|» ) n «MA» (cumeon «&»). Ecnn mackon
HeobXxoaAnMOo BbIOENUTb OOMH UM HECKOSTbKO PETPaHCNSATOPOB, YkadaHHbiX B Pl naketa, 10O
ncnonosyetcsa onepauua «UNW», ecnm rpynny — onepauua «W». Ecnu naket ot
peTpaHcnsTopa (rpynnbl peTpaHCcnAaTopoB) AOMmKeH ObiTb obpaboTaH, HeobxoguMmo B
KOMaHAe nporpaMMMpoBaHns Mackun ykasaTb 3HaK 06paboTku «+», nHaye - «=».

Bcero moxet ObiTb BBegeHo oo 16 agpecoe RID. [Npu nporpammMmpoBaHum agpecoB
$RIDxx BBOAATCA cneayoLie napameTpbl:
* Mpu3HaK agpeca NOBTOPSEMOro naketa (agpec otnpasutens/agpec nonyyvaTtens);
" [pU3HaK paspeLleHnsa Ha noBTop nakeTta c Pl1, paBHbIM «0»;
* cneuywanbHas Macka u normyeckas onepauusi, Kotopas onpegensieT enctene mexay
3anporpaMmMupoBaHHON Mackou 1 nonydeHHsIM Pl nakeTa.

PaccmoTtpum npumep HeobxogmmocTn aHanusa Pl nakeTa Ha npegMeT NOBTOPEHMS,
yunTbIBas cneymnanbHy0 Macky.

B cnyyae, ecnu gBa peTpaHcnsTopa HaxOAsaTCs B NPSMON BUAMMOCTW Apyr OT Apyra,
MOryT UMETb MECTO IMLIHME MOBTOPblI NakeToB. [daHHas cuTyaumst UNACTpUpyeTcs Ha
crneayroLemM pUcyHke:
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MYID=0008
MYID=0009

MYID=000A

MYID=000B
l

TXID = FFFF

MYID = 0001

A

\
o |2 ]
= I
RID00=0001 S1 / | 00001000
RID01=0008 §1 / | RPTN=003
RID02=0009 51// RPTN=001 RPTN=002 RID00=0001 S1

| RID01=000AS1

RID00=0001 S1 00000101~ ~RID00=0001 5100001010 -|
| RiD02=0008 81

/
RID01=0006 S1 00000101 RID01=0007 S1 00001010 -|

(7)
MYID=0006
PIDO0=FFFF 00000010+|
MYID=0007

PIDO0=FFFF 00000100+]|

Moaynu 3 v 4 «cnblwat» Apyr gpyra 1 paboTtalroT B pexmMe peTpaHCrsaTOpoB NakeToB
anst mogynen 6, 7 ot 6asoBoro moayns 1.

B paHHOM cuTyaumm mogynb 3 NOBTOPUT MPSMOM NakeT oT moaynsa 1 v naker,
peTpaHcnnpoBaHHbii Mogynammn 2, 4. CooTBETCTBEHHO, MOAYISb 2 NOBTOPUT NakeTbl oT 1 1
3, 5. Taknm obpasom, B acomp ByayT nepegarbl 4 NUWHNX PpeTPaHCIMPOBaHHLIX NakeTa.

[na VCKMoYeHnss NULIHKMX peTpaHCNAuMA naketa B MoAyre UMeeTCs BO3MOXHOCTb
YCT@HOBUTb MacKy Ha peTpaHCnsaumio (He peTpaHCrauuvio) Yyxe peTpaHCNMpOBaHHbIX
nakeToB APYrMMyU MOAYNSMU—peTPaHCNATOPaMu Unu rpynnoin peTpaHCcnsTopoB.

YcTaHoBKa mMacok y mogynen 3, 4 B 3Ha4yeHue, nokasaHHoOe Ha PUCYHKe, npusedeT K
TOMy, 4TO MoAaynb 3 He OydeT peTpaHCNUPoOBaTb MakeTbl, €CrivM OHW peTpaHCrMPOBaHbI
mogynamm 2,4, a wmogynb 4 He Oyger peTpaHcnMpoBaTb MaKeTbl, €CrM  OHU
peTpaHcnupoBaHbl moaynamu 3, 5. B gaHHom cnyyae u3 adumpa 6yaoyt uckniodeHbsl 4
NULWHMX NakKeTa.

Ecnn macka aktvBupoBaHa M 3anporpamMmuMpoBaHa Ha pempaHCrsiyulo nakeToB U
coenagaetr c¢ PI1 npuvHATOro naketa, nognexawero peTpaHCNAUUW, OKOHYaTernbHoe
pelLeHne 0 peTpaHCcnsauMm JaHHOro nakeTa npuHUMaeTcs nocne aHannsa agpecos RIDxx.

Ecnn macka aktvBupoBaHa M 3anporpammupoBaHa Ha He pempaHCrsyuro nakeTos U
coBrnagaet ¢ Pl npuHATOro naketa, noanexaiiero petpaHcnauuun, aHanua agpecoB RIDx
He MPOUCXOANT M NakeT, nognexalun peTpaHcnsaumm, He peTpaHcnnpyeTcs.

MprMepbl NporpaMMmMpoBaHNSt MacKu:
KomaHpa 3HauyeHue

RID01=0001 S1 10100000+& | PeTpaHcnupoBaTte naketbl OT aboHeHTa 0001 TONMbKO, ecnu

AaHHbIA NaKeT yXXe peTpaHcnupoBaH peTpaHcnaTopamu 5 U 7. B
nobom apyrom crnyvae AaHHbIA NakeT He peTpaHcnmpyeTcs.

RID15=0001 D1 10100000-& | He peTpaHcnpoBaTb nakeTbl, NpegHa3Ha4yeHHble aboHeHTy 0001,

KOTOpble YXe peTpaHCnupoBaHbl peTpaHcnaTopamn 5 U 7. B
no6om Apyrom criyyae AaHHbIN NakeT peTpaHcnupyeTes.

RID01=0001 SO 10000001+| | PeTpaHcnupoBaTb naketbl OT aboHeHTa 0001 TONBLKO, ecnu

[AaHHbIN NakeT yxe Obln peTpaHCnUpoBaH peTpaHcnaTopamu
OUnNnN7. B nwbom Jdpyrom crnyyae p[aHHbIA MakeT He
peTpaHcnmpyeTcs.

RID01=00FF S1 10000001-| | He peTtpaHcnupoBaTtb nakeTbl OT rpynnsl aboHeHtos 00 (0001,

0002...00FE), KoTopble  yxe  6binn  peTpaHCNMpOBaHbI
petpaHcnsaTtopamun 0 UWIIN 7. B niobom gpyrom crnydae naket oT
AaHHOW rpynnbl abOHEHTOB peTpaHcnnpyeTcs.
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RID11=AAFF S1 00000000+& | Mpn yctaHoBke Mackum B «0» pgononHuTenbHbin aHanu3 Prl
aBTOMaTunyecku 3anpellaetcs. MakeTbl oT rpynnbl aboHeHTOB AA

NOBTOPSIOTCS B HE 3aBUCMMOCTU OT cocTosiHmsa nons Pr1.

Ewe oguH npunmep:

'

X

$ -

\ .
00000001 00000010

RPTN=000 RPTN=001
RID00=0001 S1 RID00=0004 S1
RID01=0004 S1 00000010+| RID01=0001 S1 00000001 +|

<4—» (CB9a3b ycTon4mMBas
+————- -» CBf3b He ycTon4mBas

Mpamaa cBasb mexagy moaynamm 1 u 4 otcytctByeT. [lpy BBedeHUMM OAHOro
peTpaHcnsaTopa R cBasb «1-R» n «R-4» HeycTonumBasi, NoaToMy ObifO pelweHo BBECTU
peTpaHcnsaTopbl 2 u 3. OgHako, B [aHHOW KOHMurypauum nonyymnocb Tak, 4TO
OBHapYKMNoCb NPOXOXKAEHNE NAKeTOB MO NyTaAM «1-3» U «2—4», BCeacTBue 4yero Moaynb 2
OygeT peTpaHcnMpoBaTb MaKeT Kak OT Moayns 4, Tak u oT moayns 3, a moaynb 3 6ynet
peTpaHCNMpoBaThb NakeT Kak OT MOAyns 2, Tak u oT mogynsa 1. B aTom cnyyae acup Oyapet
3arpyXeH «UWHUMU»  KOMUSIMM  NaKeToB, YTO 3HAYUTENbHO CHU3UT  NPOMYCKHYIO
cnocobHOCTb pagvokaHana B HanpasneHun «1-4». BBegeHue COOTBETCTBYHOLLMX MACOK Y
peTpaHcnsaTopoB 2 n 3 pelwaet npobnemy. Naket ot aboHeHTa 1 GygeT peTpaHCnNMpoBaH
moaynem 3 ana aboHeHTa 4 Tonbko B TOM Cryyae, ecnu naket ot moayns 1 yxe
peTpaHcnnpoBaH Moayrnem 2, n HaobopoT - nakeT oT aboHeHTa 4 GygeT peTpaHCnMpoBaH
moaynem 2 ana aboHeHTa 1 Tonbko B TOM Cryyae, ecnv nakeT oT mMoayns 4 yxe
peTpaHcnupoBaH mogynem 3.

MporpammupoBaTe aHanu3 macku Pl creayeT Tonbko B TOM criyvyae, ecnu
MeXay peTpaHCnsTopamu CyLLecTBYeT npsiMasi «BUAMMOCTb» B pagnoadupe,
BCNEACTBME YEr0 MOXET YBENUUUTLCS TPaduK CryxebHbIX NakeToB B Cryyae
MX MHOXXECTBEHHOWN peTpaHCnsLum.

Heobxogumo uvMeTb BBUAY, YTO akTMBaUMs aHanM3a Macku CHUKaeT
HageXHOCTb CEeTW, T.K. BbIXOA U3 CTPOS PETPaHCMSALMOHHOIO y3na MOXeT
NpuBecTM K HepaboTOCNOCOGHOCTM BCEro UMM YacTu TpakTa nepepayu
[OaHHbIX.

11.1 PuEM PETPAHCIIMPOBAHHBIX NAKETOB

Mpn coegmHeHnn OBYyX MOLYNEN B pPeXMME «TOYKa-TOYKa» vepes ceTb NoBTOpUTENEn
(peTpaHcnAaToOpOoB) XenaTenbHO UCKMYMTL AyO6nMpoBaHME OT COCeOHUX PeTpaHCrsiTOpoB
HEKOTOpPbIX CnyXebHbIX nakeToB npouecca obmeHa WHdopMaumen, T.K. OHUM TpebyloT
HEeMEeANEHHON peakunn N NO3TOMY BO3MOXHO 3arofiHeHne admpa AUWHUMN NakeTaMu, YTo
YMeHbLUaeT OOLLYyt0 NPOMNYCKHY CNOCOOHOCTbL KaHana.
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[nsa ncknoyeHnsa npuema noBTOPHLIX (CO CTOPOHbI PETPaHCNATOPA), paHee NPUHATbIX
He Yepe3 pPeTPaHCnATOP UMK yXXe NPUHATBLIX Yepes3 APYron peTpaHCNAToOp NakeToB, UMEEeTCH
BO3MOXHOCTb YCTa@HOBUTb MacKy Ha MpUEM/UrHOPUPOBaAHME MNaKeTOB TOSMbKO OT
onpedeneHHbiX pPeTpaHCNATOPOB WM TPYNnnbl  peTpaHcnaTtopoB. [lporpammupoBaHue
npuemMa nakeTa OT OnpeferieHHbIX PETPaHCIATOPOB OcyllecTBNseTcs komaHaHon $PIDxx.
Bcero moxeT 6bITb 3anporpammupoBaHo 0o 16 3HadeHun PID. CuHTakcuc BBOAa M Ioruka
MacKun aHanormyHa macke npu aHanuse Pl npouecca peTpaHcnauum nakeTos.

PaccmoTpum npeabiayLimm npumep:

OOOO /////

= - f‘?f_______:lb

; e PID00=0001 00000011+&

0000

RPTN=000 RPTN=001
<+— > CB#3b ycTON4MBas
“-—————- - CBA3b HeycToNn4MBas

B cny4ae otcytctBusa y moayns 1 macks Ha npuem u npu nepepade aboHeHToMm 4
aboHeHTy 1 mHamBMAyanbHOro coobuleHnsi, aboHEHT MOXeT NonyyYnTb ABa 3anpoca - OT
peTpaHcnsTopa 2 u peTpaHcnatopa 3. B wutore B adwmp Oymetr nepepaHo 2 kagpa
noateepxaeHusa. Moaynb 4 KOppekTHO oTpaboTaeT [OaHHyl CcuTyauutlo, OaHako obuias
CKOPOCTb nepenadn yMeHbLUNTCA.

Mpu yctaHoBke y aboHeHTa 1 macku B 3HadeHne 00000011+& mogynb 1 nepepact
NOATBEPXAEHNE HA MHAOPMALMOHHBIM NakeT OT Moayna 4 TOnbko B TOM Cry4vae, ecnv
OaHHbIN MHOPMAUUNOHHBIN nakeT npovaeT nyTb «4-3-2». B mobbix apyrnx cnydasx
mMoaynb 1 Ha MHOPMAUUNOHHBIN NakeT OT aboHeHTa 4 pearnpoBaTb He GygeT. YcTaHOBKa
mackn B 3HadyeHne 00000011+& y aboHeHTa 4 mmeeT TakOM Xe CMbICN MNpu nepegade
MHOPMaLMOHHOIO Kagpa, TpebytoLwero nogreepxaeHusi, ot aboHeHTa 1 K aboHeHTY 4.

Mpumepbl NPOrpaMMmMpPoOBaHUS MacKu:
KomaHpa 3HauveHue

$PID00 = 0001 10100000+& | NpuHMMaTL nakeT(bl) oT aboHeHTa 0001 TOnbKO, ecnu OH Bbin
peTpaHcnMpoBaH peTpaHcnaTopamu #5 U #7. B niobom apyrom
Crny4yae AaHHbI NakeT UrHOpUpYeTCS.
$PID10 = 0004 10100000-& | He npuHumMaTb nakeT oOT aboHeHTa 0004, koTopbiM Obin
peTpaHcnMpoBaH peTpaHcnaTopamu #5 U #7. B niobom gpyrom
crnyyae AaHHbI NakeT NPUHUMAaeTCs.
$PID07 = 0011 10000001+| | MpuHUMmaTL nakeT(bl) oT aboHeHTa 0011 TonNbKO, €cnn OH yxe
ObIn peTpaHcnupoBaH peTpaHcnaTopamu #0 WA #7. B nobom
OPYroM criydae AaHHbIA NakeT UrHOpUpyeTCs.
$PID03 = 00FF 10000001-| | He npuHumaTb nakeT(bl) ot rpynnbl 00, koTopbIA 6Bbin
peTpaHcnupoBaH peTpaHcnatopamu #0 WIIA #7. B mobom
OPYroM crlydyae AaHHbI NakeT NPUHUMAaEeTCS.
$PIDO00 = 0001 00000000+& | [pn yctaHoBke Mackm B «O» pononHutenbHbIn aHanu3 Pl
aBTOMATUYECKM 3anpeLuaeTcs.

MporpammupoBaTb aHanu3 Macku Pl cnegyet B TONMbKO B TOM criyvae, ecnu
MeXay KOHEYHbIM aBGOHEHTOM W LEeNOYKON PEeTPaHCnATOPOB CyLleCcTByeT
«npsAMas  BMOMMOCTb» B pagvoadvpe, BCneacTtBMe  4ero  MOXeT
yBenMUMBaTbCca TpaduKk CrykebHbIX MakeToB B Criyd4ae WX MHOXECTBEHHOM
peTpaHcnsaumm.
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Heobxoaumo wvmeTb BBMAY, YTO aKTMBaUMS aHanm3a MackM CHWKaeT
HaZEeXHOCTb CEeTW, T.K. BblIXO4 W3 CTPOsi PETPAHCNSLUMOHHOIO y3na MOXeT
npMBecTn Kk HepaboToCnocoOHOCTM TpakTa nepedayvn OaHHbIX KOHEYHOro
aboHeHTa.

11.2 UrHoPUPOBAHME NAKETOB

B mogyne peanu3oBaHa BO3MOXHOCTb WMIHOPUPOBAHUSA MNakeToB OT onpeaeneHHbIX
aboHEeHTOB MM NpMemMa NakeToB TOMbKO OT onpeaeneHHoro aboHeHTa (rpynnbl aGOHEHTOB).
HaHHoe cBomcTBO  ygobHO  wucnonb3oBaTb  MNpUM  OpraHuM3auum  paguvoceTM B
LUMPOKOBELLATENTBHOM PEXUME C OAHOW WM HECKONbKMMM 0a30BbIMM CTaHUMAMM, Korga
npuem NakeToB OT abOHEHTOB, He ABNSAOLWIMXCA 6Ga30BON CTaHUMEN, HexenaTeneH. Agpec
6asoBoi cTaHuuMu 3agaetcs komaHgon $PIDxx, B KOTOpOW OTCYTCTBYeT Macka aHanusa
peTpaHcnsuMoHHOro nong. Bcero moxeT 6biTb BBegeHO A0 16 uvHAMBMAyanbHbIX WU
rpynnoBbIX agpecoB 6a3oBbix cTaHuumn. 3HadveHne OxFF B ctapwem unu mnagwem 6ante
AaHHoro apgpeca PID o3Havaet, 4yto npu aHanu3e PID pgaHHbin 6ant He Oyget
aHanuanpoBaTbCH, T.€. UMEETCA BO3MOXHOCTb 3aMackMpoBaTh Lienyto rpynny aboHEeHTOB.

MporpammupoBaHme 6a30BbIX CTaHUMIA Takke MOXeT noTpeboBaTbCca B criyyae, ecnuv
HEeCKOnbKO MoAynen, coeauvHeHHble B ceTb RS-485, pabotaloT Ha Heckonbko 6a30Bbix
CTaHumMn. B 3TOM cnyyae nony4vyeHue LMPOKOBELLATENBHOIO MakeTa MOXET BbI3BaTb
KONNU3nio B CeTU, XOTS MNakeT MoXeT OblTb npegHasHayeH TONbKO OO4HOMY abOHEHTY,
NOAKMYEeHHOMY B ceTb RS-485.

PaccmoTtpum npumep koHdurypauum cetn ¢ ogHon 6asoBow ctaHumen, paboTatoLlen B
LUMPOKOBELLATENBHOM peXuMe.

TXID=00FF

TXID= OOFF
TXID 00FF

v\
NO-1
PID00=0004 NO-3
PID00=0004
No-2 “—————- & HexenaTenbHbIn NyTb
PID00=0004 NMPOXOXOEHMA NakeTos

basoBas cTaHuMs 4 nepefaeT LWMPOKOBELLATeNbHbIN 3anpoc Ha ceTb mogynen 1, 2, 3.
Kaxgoe MO, nonyymB cBOW 3anpoc, nepefaet OTBET B MOAyMb, paboTawwmi Takke B
LMpokoBellaTensHoM pexume. Ecnn, Hanpumep, ana MO mogyns 3 HeobGxoaumMo He
JonycTutb nosiydeHne uHdopmaumm ot MO gpyrmx mogynen, AOCTAaTOYHO YCTaHOBWUTH B
mogyne 3 3HaveHue PID, paBHoe 0004. B aTom crnyyae Ha nocnegoBaTeribHbIA NopT
moaynsa 3 BygeT noctynate MHGOPMaLMA TONbKO OT 6a30BOK CTaHuum 4.

© OO0 «PATEOC» 1996-2004 .



Mooynb «CIMEKTP 433 OEM» Pykoeodcmeo nosb3oeamensi Cmp. 58 u3 78

Konnuauun B cetn RS-485 mMoryT BO3HUKHYTb, Hanpumep, B cCriefqyoLwen cuctemMe:

TXID=00FF

TXID=00 FI/

TXID=0OFF
\

TXID=00FF
TXID=0OFF
PID00=0001 PID00=0003
PID01=0005 RS485  p|pp1=0004
PID02=0007

N PID02=0006
TXID=00FF e

O O O O

TXID=00OFF

O6bekTbl pacnornoXeHbl NO pasHble CTOPOHbLI bonblioro 3ganus. MNMpu ncnonb3oBaHUK
ofgHon ©0as30BOM CTaHUMM OXBaTUTb BCHO ceTb cbopa WHopmaumMM He npeacTaBnsieTca
BO3MOXHbIM. [103TOMY 6bINO NPUHATO pelleHne yCTaHOBUTbL ABa 6a3oBbix Mogyns 1 1 2 no
pasHble CTOPOHbl 34aHus. B gaHHOM cuTyauum BbISSCHUIIOCH, YTO MNakeT oT mopyns 6
NPOXOAUT Kak B moaynb 1, Tak u B moaynb 2. Oba mogynsi nmpu 3TOM OLHOBPEMEHHO
Bbl4AIOT 9TW NakeTbl B ceTb RS-485, uTo BbI3bIBAET KONNU3NN. YCTaHOBKa COOTBETCTBYIOLLMX
3HavyeHun PID Ha mogynax 1 n 2 pewaeT npobnemy. B gaHHow koHdurypauumn moaynb 1
OyneTt urHopmpoBaTb AaHHble OT Moayns 6. MiHdopmauma ot moayns 6 6yget noctynatb B
LeHTparibHbIA NYHKT TONbKO Yepe3 MoayIb 2.

Ecnn mogynem nonydeH nakeT, cogepXalinin nHpopmMaumio ang yaaneHHon
KoHGurypauumn, oH obpabatbiBaeTca He3aBMCMMO OT TOro, HaxoauTcsa nuv
agpec OTnpaBUTENS MNakeTa B CAWCKE aKTMBMPOBAHHbIX aOpecoB
BMPTYarnbHbIX 6a30BbIX CTAHLUWUA NN HET.
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12 KOMAHAbI YIIPABJIEHNSI MOQYJIEM

® o
S |as B2 3 © S
© 20| 22 g~ Iz
Komanpa KpaTtkoe onucanmne S ¢x zfoZH 38
o cQi 95 9s= S o
s cwi T SEGY g 3
l; o W T = x L 2
< o0 >
$ACKT | Bpems oxuaaHusi NoATBEpXOEHUS J S 20 100 mc
$AIR | MapameTphbl kaHana cBaA3n S+R S 0 -
$AR | YcTaHoBKa ckopocTuh admpe S+R S 1 -
$BPM | MakcumarnbHOoe 41crno WMpoKoBeLLaTenbHbIX NakeToB A S 1 -
$BPT | Naysa Mexay LUMPOKOBELLATENbHBIMM NakeTaMu J S 0 10 mc
$COM | Pexum paboTbl nocnegoBaTensHOro nopra S+R S 11100011 -
$CRC | lNpoBepka KOHTPOSbHOW CYyMMbl MUKPOMNpOrpamMmmbl J - -
$DCD | Pexum curHana DCD S+R 0
$DMP | BeiBog npodouns J - - -
$E | Bbixog n3 komaHgHOro pexvima J - - -
$EODS | CumBon nepeaadv 4aHHbIX B MPO3paYHOM pexmme S+R S FF -
$DFEC : Tun (FEC) ana nHopmaLMOHHbIX NakeToB S+R S 7 -
$FREQ | YcraHoBKa 4acToTbl Nepefayu 1 npuema S+R J 433920, 433920 1klMy
$IEE | 3arpy3autb npodunb No yMon4aHuio J
$LID | Cnincok RID n PID J - - -
$LOG | XypHan cobbiTuii B acupe J - - -
$MAXP | Makc. yicno naketoB, nepegaBaemMbix 6€3 NOATBEPKAEHUS J S 1 MakeTt
$MDA | Pexum paboTtbl Mmoayns S+R S -
$MDB | Pexvum paboTel Mogyns S+R S 00001000 -
$MNL | Yumcno 6uT, nepepgaBaembix 6€3 nHBEpCUM nocnegHero 6uta J S 0 but
$MYID | CoGcTBeHHbIV agpec Moayrs J S SIEE -
$PACT | Bpewms yaoepxaHusa nakeTta B nepegatoliem 6ycepe J S 30 10 mc
$PID | Agpec nakeTa ans pacluMpeHHoro npuema J S 3anpeLyeHne
$PLEN | Pa3awmep naketa B acoupe J S 128 bawnt
$PWR | MowHocTb nepegaryvka S+R S 3 -
$R | lNepesarpyska nokanbHOro/yganeHHoro Mogyrns J - - -
$RAFEC ! Tun FEC gns oTBETOB Ha KOMaHAbl yaan. KOHUryprupoBaHus S+R S 1 -
$RG | REGISTER J J - -
$RID ! ID nakeTta anga peTpaHcnaumm J S 3anpeLyeHve -
$RESPT | Bpems 3agepXku OTNpaBku NOATBEPXKAEHUS J S 0 10 mc
$RETRY ! Yvcno nonbITok J S 0 -
$RFEC | Tun FEC npu petpaHcnsaumm S+R S - -
$RPTN | Homep noBTopuTens J S 255 -
$RST | YpoBeHb RSSI J S 7 -
$RSS | CkaHupoBaHue RSSI J - - -
$S | 3anucb napametpos B SHOIY J - - -
$SCAN | CkaHupoBaHue achumpa J - - -
$TEST | lNepexop B pexum «TecT» J - - -
$TBER | lNepenaya BER nakeToB J - - -
$TXID | Agpec nony4aTens J S FFFF -
$XID | Ypoanenue ID B Tabnuue ID J S - -

12.1

YcnoBHble 0003Ha4YeHus1 B nonax « Aktusmsaumsa» n «3anmcs B8 EEPROM»:

e J-nocne BBoaa KoMaHAbl;

» S —nocne komaHab! $S;

» S+R - nocne komang $S u $R.

$DMP — BbIBOA PO®UIISI MOAY NS

BbiBOoa npodhuns:
$DMP .,

C nomowblo 3TOM KOMaHAbI
napameTpax (npodunb) Mogyns.

MOXHO BbIBECTU

MHpOPMaLMIO O BCEX TeKyLUMX
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Mpumep:

FREQ=433920,433920 AR=7 REST=7
TELID=0004HL FWR=3 MHL=10
MYID=0001 LFEC= —
RETEY=000 RFTH=255 RFECZ= —I

EFM =001 BFD =000 AIE=00000000
ACKT =020 DCD =000 HDA=00000000
FLEN =000 PACT=030L HDE=11001000
EESPT=000 MAXP=001 COM=11100011
EODS =FF RAFEC=R:7,k 3I
£22=FF %23=FF $£24=01 %25=01
$26=00 $27=00 $28=0& %29=00

QK>

12.2 $FREQ - UBMEHEHUE YACTOTbI MPUEMA/NEPEGQAYM

BBog yacToThl:

$FREQ=TTTTTT,RRRRRR ., rae

TTTTTT - yactoTa nepegaum B Kl'y, (433000...435000);
RRRRRR - vactota npuema B kl'y (433000...435000).

HeCMOTpﬂ Ha TO, YTO 4acCTOTbl NpuemMa " nepegaydym B Mmoayne 3agaroTcd
He3aBMCUMO, nogaepxmBaeTca npuemMm U1 nepepadvya TOJIbKO Ha oAdHoOMn
yactoTte. Takum o6pasoM, cnenyet 3agaBaTtb OAMHAKOBble 3HaA4YeHUA
YacToT npuemMa n nepegadu.

Mpumep:

OK> $FREQ 432000, 435000

ER: T freqg out of range
ER:> SFREEQ 433000,432000

EE: R freq out of range
ER: SFEEQ 434000,434000

QF »

Mogynb  nosBonseTr  ycTaHaBnvMBaTb  4acToTy B AvanasoHe
(433...435) Ml'y, 4TO NO3BONSET OPraHM30BbIBaTb HECKOMBKO PasfnnyHbIX
4YacTOTHbIX KaHanoB cBA3W. lMpyM 3TOM MOMHWUTE, YTO MUcMonb3oBaTh 6es
nonyyeHus paspeweHnn opraHos [ocCesasbHagsopa MOXHO TONbKO
avanasoH (433,92+0,2%) MI'y, (433,05216...434,78784). lNpun yctaHoBke
4YacToTbl YYUTbIBAWTE TakKkKe LUMPWUHY CMekTpa W3fy4aemMoro curHana
(cM. pasgen «$AR — ckopoCTb Nepeaayy AaHHbIX Mo 3Upy»).

12.3 $MYID - U3MEHEHWE COBCTBEHHOIO AGPECA MOAY/SI

N3meHeHne cobCcTBEHHOro agpeca Moaynsi:

$MYID=hhhh 4, roe

hhhh - no6oe uncno B popmarte 4 HASFs, kpome FFFF, FFxx nnn xxFF.

3necb n panee HASFs — Hex cumBon B BepxHeM peructpe B copmarte ASCII
(Hanpumep: A, 8, F).

KomaHga nossonseT 3agasaTb COBCTBEHHbIN aApec Moayns (CM. pasgen «Agpecaums
N NpUMEpPbI OpraHM3auun ceTemny).

Mpumep:

| $MYID=0001

12.4 $TXID - U3MEHEHVE ALPECA APECYEMOI'O MOAgYns

M3meHeHne agpeca agpecyeMoro Moayns:
$TXID=hhhh(NL)., roe
hhhh - nto6oe uncno B hopmarte 4 HASFs.

© OO0 «PATEOC» 1996-2004 .



Mooynb «CIEKTP 433 OEM» Pykoeodcmeo nosb3oeamensi Cmp. 61 u3 78

KomaHga nossonseT 3agaBaTb agpec MOAyNSA - nofyvartens naketos, yCTaHaBNuBas
TEM caMblM pexunm paboTbl Moaynsa B acumpe. (cMm. pasgensl «Pexumbl paboTbl no adupy
(rapaHTUKM OOCTaBKM OaHHBLIX agpecaty)» U «Agpecaums 1 NpUMepbl OpraHn3auun ceTeny).

Beog 3Hayenmn Buga FFFF, FFxx unn xxFF o3HavaeT LwupokoBellaTenbHbIN
(rpynnoBow) pexum nepegayun gaHHbIX.

Beoa 3HaueHun, otnundatowmxcs ot FFFF, FFxx nnn xxFF, o3HavyaeT pexum «Toudka-
Touka» ¢ mogynewm, yen agpec MYID coBnagaeT ¢ BBeeHHbIM 3HavyeHMeM hhhh.

Mpn BBOOEe 3HayeHU C noctPukcom NL BKNHOYAETCA PEeXUM «TOYKa-TOYKa» C
moaynem hhhh 6e3 yctaHoBneHus hakTnyeckoro CoeanHeHus:.

Mpumep: OK> STEID=12FF

*x% hroadcast modes
QK> sTEID=1234

OK: STEID=1234NL

*#%¥% NolLinl create mode

QF >

12.5 $AR- ckoPOCTb NEPEQAYM QAHHBIX [10 3OUPY
N3meHeHune ckopocTu:
$AR=d ., roe
d- gecatnyHasa undpa (0...7).

AR CkopocTb (BR), OeBunauus (AF), LLinpuHa nonocskl
o6uT/c Ky npuemMHuka (BW), kl'y

0 4800 5 10

1 4800 +20 40

2 9600 +10 20

3 9600 +20 40

4 19200 +20 40

5 19200 +40 200

6 38400 +40 200

7 38400 +100 200

C nomollblo 3TOM KOMaHObl 3a4aloTcsi NapameTpbl nepegayn AdaHHbix B acdoupe. [pu
9TOM [Ns KaXKOoro 3Ha4YeHUsi CKOPOCTU MMeeTCs BO3MOXHOCTb BblbpaTb [Ba BapuaHTa
CBA3aHHbLIX C HeW napamMeTpoB — [eBuauMM 4acToTbl MepefatyvMka U LUMPWUHBI NOSIOCHI
npuemMHuKa.

lMpn BbIGOpEe BapuaHTa cregyeT MMeTb BBUAOY, YTO Oonbluee 3HavyeHue geBuaumm
aenaet cBA3b 6onee HageXHOW, HO MpPY 3TOM pacLUMPHAETCS Nofoca 4acToT, 3aHMMaeMas
curHanom B acpupe. NMprMepHO OUEHNUTb LWMPUHY CMEKTpa MOXHO Mo cneayowen gopmyre:
4xBRXAF.

Moagynu wmoryT pabotatb Apyr C [OPYroMm TOMNbKO MpYM OOMHAKOBO 3adaHHbIX
napameTpax.

B mMopyne peanunsoBaH Takke BbICOKOCKOPOCTHOW pexum paboTbl B adupe
(76 800 60n). Ons BkntoveHus aToro pexuma cnyxut 6ut bHI_SPEED

A (komanga $MDB). B atom pexume napameTpbl, 3agaHHble koMaHaon $AR,
WFHOPUPYIOTCA WM HakNagblBalOTCA HEKOTOpble OrpaHuyeHust (Cm. pasgen
«PaboTa moagyns Ha ckopocTu 76 800 6oa»).

12.6 $PWR - yCTAHOBKA MOLYHOCTH MEPEQATYUKA
N3meHeHne MOLLHOCTU:
$PWR=d ., rge
d- gecatnynasa undpa (0...3).
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PWR 3Ha4vyeHue oTHocuTenbHo HomuHana (10 mBT), a6
0 i 0
1 i +3
2 +6
3 +9

Wcnonb3oBate 6e3 nonyvyeHuss paspelwieHms opraHoB [ocCessbHagsopa
MOXHO TONbKO MOAYIN C BbIXO4HOW MOLLHOCTLIO He 6onee 10 MBT.

12.7 $MNL - yncno BUT, NEPEBABAEMbIX 5E3 MHBEPCUM MOCIELQHEIO BUTA

12.8

MN3meHeHune yncna:
$MNL=dd 4, roe
dd - gecatnyHoe ymcno (0...15).

Begywne Hynu npu BBOAE [OOSMKHbI MPUCYTCTBOBATb. TeXHMYeckne O0COBEeHHOCTU
paboTbl MOAYNA HE MO3BONSAOT eMY NPUHUMATL ANUTENbHbIE NOCNEA0BaTENbHOCTU AAHHbIX,
cocTosilMe MOAPSA U3 OOHUX «Hyrnewn» unu «eguHuuy. MosTomy npu nepegave AaHHbIX
mMoaynb «pobasnseTr» obgasatenbHbld «nepenag», Ayonupysa kaxgewm dd  6ut  ero
NHBEpCMEen. 3TO CHWXAET peanbHyl CKOPOCTb nepefayvv AaHHbiX B adupe. Ecnn gaHHble
Ana nepefadn He cofepxaT AMNWHHBIX MOCNefoBaTeNbHOCTEN, MOXHO YCTaHaBnvBaTb
$MNL=15, uHaye pekomenayetcs yctaHaenueatb $MNL=08. Mpu $SMNL=00 ny6nupyetcs
Kaxabih OuT gaHHbIX  (CKOpOCTb CHmxaeTca BABoe). [logpobHo cm. B pasgene
«PaHpomunzaums (ckpembnupoBaHue)».

$AIR, $BAIR - NAPAMETPbI MEPELAYY [JAHHbIX 10 3®UPY

M3ameHeHWe napamMeTpoB nepefayun gaHHbIX Mo adupy:
$AIR=bbbbbbbb ., roe b- gBonyHas uudpa

N3meHeHune oTtaensHoro 6uta peructpa ARA:
$bAIRN=v, roe

n- Homep 6uTta (7...0);

vV — 3HaveHue buta (0, 1).

KoHurypauwms peructpa AlR:

but | HasHauyeHue
7 | bRA_NO_INTERLEAVE
6 | bENB_SOF_DIFF_1BIT
5| bRAND_DATA
4 i bCH_GRANT_x4WSLT
3 | bBYPASS _CH_GRANT
2 | bRSSI_ON_CHGRANT
11 bTX_FILTER
0 | bTRX_MODE
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OnucaHue peructpa AlR:

but 3HavyeHue 1 0
bTRX_MODE | Pexum paboTbl npuemonepeaatymka:
" pEeXWM BbICOKON YyBCTBUTENBHOCTY (Y); Jl Y

" pEeXWuM BbICOKOW NiMHenHocTn (1).
bTX_FILTER | dunbTpauumsa gaHHbIX Npy nepegadve Oa Het

bRSSI_ON_CHGRANT | AHanuaupoBatb curHan RSSI gns pgoctyna B adwmp | [a Het
(cm. pasgen «AHanus 3aHATOCTU adupar).

bBYPASS _CH_GRANT | [ponyctuTb npoueaypy aHanusa adupa nepen Havanom | [a Het
nepegaun (cm. pasgen «AHanus 3aHATOCTU adhunpa).

bCH_GRANT x4WSLT | lNoctckanep nepuoga (Wait Slot Time) asTomatuueckoro | x4 x1
CKaHMpPOBaHWA CUrHarna B npouenype aHanv3a acupa npu
Hayane nepefgadv naketa. YcTaHoBka B «1» oO3HayaeT
6onee NMPOAOIDKUTENBHOE CKaHMpoBaHue adupa
(cm. pasgen «AHanus 3aHATOCTU adupa).

bRAND_DATA | PaHoomunsaumss gaHHbIX  (cM. pa3gen  «PaHgomwuzaumsa | [a Het
(ckpembnupoBaHue)»).

bENB_SOF_DIFF_1BIT | Pa3spewaTb HayvMHaTb MpuvHUMaTbL 3arofioBok naketa B | [la Het
cnyvae, ecnu craptoBbli 6anT (nocne npeambynbl)
OTNIMYaeTCst OT UCTUHHOrO Ha 1 6uT (B crnyyae owmMBOYHOro
npuema). PekomeHOyeTcs YycTaHaBnuBatb B «1» B
YCMOBUSIX MNNOXON CBA3M.

bRA_NO_INTERLEAVE | lepeMexeHue faHHbIX B WHMOPMAUUOHHLIX MakeTax, | HeTt Oa
ABNAOWMXCA  OTBETaMM Ha  KOMaHAbl  yOaneHHoro
KOHQUrypupoBaHusi. PekomeHaoyetcs  ycTaHaBnuBaTb

komaHpgon $RAFEC.

12.9 $DFEC-1un FEC AN151 UHOOPMALIMOHHbIX MAKETOB

$DFEC=dI./, roe
d — Tvn nomexoyctonumusoro koaa (FEC) (0...7);
| — npusHak nepemexenuns (I unun N).

OToM KOMaHAOW yCTaHaBnMBAETCS TUM MCMOMb3yeMOro NOMEXOYCTOMYMBOro kopa W
BKITOHMAETCS/BbIKMOYaETCA NepeMexeHme Anst MHPOPMaLMOHHbLIX NaKEeTOB.
Tun FEC nporpammupyeTcsa B COOTBETCTBUN CO crnegytoLlen Tabnvuen:

3HauveHue d Tun FEC
RS (7.5)
RS (7.3)
RS (15.11)
RS (15.9)
HAM (12.8)
HAM (12.8)
Kopa BbikntoveH
Kopa BbikntoveH

NOoO O, WN-0O

Mpun ycTaHOBKe Npu3HaKka nepemexeHus | B 3HayeHne «I» nepemexeHne BKOYEHO, B
3HayeHne «N» - BbIKNHOYEHO. Ecniv nomexoyctonumBoe KoanposaHne He ucnonbsyetcs (d=6
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unn d=7), npu3Hak | He umeeT 3Ha4veHns (gaHHble 6e3 FEC nepepatotca 6e3 nepemexeHus),
ogHako  AdomxeH OblTb  KOppekTHO BBedeH. [logpobHocT cM. B pasgene
«lMomexoycTonynBoe KoanpoBaHueE».

Mpumep: $DFEC=11 — Kog RS(7.3) c nepemexeHvem
i $SDFEC=5N — Kog HAM(12.8) 6e3 nepemexeHus
| $DFEC=7N — FEC BbIKnioueH

12.10 $RFEC —1un FEC Py PETPAHCIISILMU

$RFEC=dI./, roe
d — Tn nomexoyctonumsoro koaa (FEC) (0...7);
| — npusHak nepemexerus (I unu N).

3Ha4YeHUs1 apryMeHTOB aHanornyHbl napameTpam komaHabl SDFEC.

C nomouiblo 3TOM KOMaHAObl BbIOMpaeTcs TN MOMEXOYCTOMYMBOrO Koda, KOTOPbIv
Oyoet mMcnonb3oBaH NpU PETPaHCNAUUM aKTMBHBIM PETPaHCNATOPOM WH(OPMaLUMOHHOMO
naketa. Mogpo6HocTu cM. B pasgene «[ToMexoycTondnBoe KoanpoBaHue.

UTtobbl paspewnTb wuaMeHeHue 3Hadenus FEC pgns peTtpaHcnvpyemoro naketa,
Heobxoammo yctaHoBuTb 6UT bRptFecChange (komanaa $MDB).

12.11 $RAFEC -7 FEC niPv OTBETE HA KOMAHZY YGAJIEHHOIO KOH®UIYPUPOBAHUS

$RAFEC=dl.J, roe
d — Tvn nomexoyctonumusoro koaa (FEC) (0...7);
| — npusHak nepemexenuns (I unun N).

3Ha4YeHUss apryMeHTOB aHanornyHbl napameTpam komaHabl $DFEC.

C nomouiblo 3TOM KOMaHAbl BbIOMpaeTcs TN MOMEXOYCTOMYMBOrO Koda, KOTOPbIv
OyneTt ncnonb3oBaH B OTBETAX Ha KOMaHAbl yAaneHHOro KOHUrypmpoBaHusa. MoapobHocTu
cM. B pasfene «[lomexoycTonunBoe KogupoBaHuey.

12.12 $COM, $bCOM - NAPAMETPbI TOC/IEQOBATE/IbHOIO TOPTA

N3meHeHne napameTpoB nepeaadv AaHHbIX NO NocrnefoBaTenbHOMY NOpTy:
$COM=bbbbbbbb.1, rae
b- aBonyHas umdpa.

N3meHeHune oTaensHoro 6uta peructpa COM:
$bCOMn=v, roe

n- Homep 6uTta (7...0);

vV — 3HaveHue buta (0, 1).

KoHdpurypaumsa pernctpa COM:

HasHauyeHue
bCOM_PARITY#2

bCOM_PARITY#1
bCOM_PARITY#0
bINVERT_DCD
bRTS_SENS
bCOM_RATE#2
bCOM_RATE#1
bCOM_RATE#0

o—\r\)oo-bo-nouxlusll
-
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Onucanue peructpa COM:

Bbut 3HayeHue 1 0

bCOM_RATE#2...0 | CkopoCTb AaHHbIX NO nocnegosartenibHoMy nopty, 604

000 | 2 400

001 | 4 800

010 | 7 200

011 | 9600

100 | 19 200

101 | 38 400

110 | 57 600

111 | 115 200

bRTS_SENS | AHanus curHana RTS Hda Hem
bINVERT _DCD | ViuBepTupoBatb curdan DCD Hda Hem

bCOM_PARITY#2...0 | 3HayeHune 9 6uTta B nocbinike no RS-232 unn RS-485
000 | Even  BUT 4YeTHOCTU
001 | Odd OWT HeYeTHoCTH
010 | Space ypoBeHb «0»
011 { Mark  ypoBeHb «1»
100...111 { None 9 6uT He nepepaeTcs

KomaHga wcnonb3yetca Ans  KoHdurypauum napameTpoB  nocrnefoBaTernbHbIX
nHtepgencos (cMm. pasgenbl «Owmnbka! UCTOYHMK CCbLINIKM He HangeH.» un «Pexum
nepegadn gaHHbIX «[1po3padHbii»).

12.13 $EODS - cumBON NEPERAYM BAHHBIX B TPO3PAYHOM PEXVUME

N3meHeHne cumBona:

$EODS=hh .|, rae h- wectHaguatepuyHasa yudpa (00...FF):

00...7F — pexxvum nepeaayun gaHHbIX No cumeony paspelueH (cumson 00...7F);
80...FF — pexxvm nepegayv AaHHbIX NO CUMBOSY 3anpeLleH.

[aHHbIN napameTp akTUBM3UPYETCH TOSNbKO B pexunme «lpospayHbiny». [onyyeHune c
nocnegoBaTenbHOrO nopTa  YCTAHOBMEHHOTO CUMBOMA MOAyfb CYMTaeT NPU3HAKOM
OKOHYaHuMs 6rioka gaHHbIX U OTNpaBnsieT AaHHble B 3chmp, Aaxe ecnv anuHa atoro 6roka
MeHblUEe 3a4aHHOro pasmepa naketa. BoaMoxHOCTb nepegaynm camoro cumsona EODS
onpenenseTtca dpnarom TXEODS, 3apgasaembiM komaHgon SMDA.
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12.14 $MDA, $bMDA - PEXX1M PAEOTbI MOZY/IS

YcTtaHoBKa pexvma paboTbl Moayns:

$MDA=bbbbbbbb.!, roe b- nsonyHas undpa.

N3meHeHue 6uta pernctpa MDA:

$bMDAN=v, rge n- Homep 6uTta (7...0), v — 3HayeHue buta (0, 1).

N Ha3sHavyeHue 3HayeHue
1 0

7 -

6 | bTXEODS Ha  Hert

MNepenaBaTb CMMBOS OKOHYaHMS AaHHbIX B MPO3paYyHOM pexnmMe

5 | bGt10msDuration Oa  Hert
NHKkpeMeHT cucTemMHoro TarimMepa, mc (oTobpaxkaeTtcsi B komaHaax SLOG(R) n $SCAN).

4 | IgnoreTXID Ja  Hert
WrHopuposaTb BHyTpeHHW napametp TXID npu obmeHe paHHbIMM C aboOHEHTOM C
oTnun4dHbiM TXID.

3 | TxDataOnPoll Oa Hert
®PyHKLUMA BPEMEHHO HE OonpeaeneHa.

2 | FullPacActionDis Oa Hert
3anpeTnTb NepefaBaTbh AaHHbIE B PEXUME «NPO3PayHbIi» NPU HAKONNEHUN OaHHbIX Ha 1
nakeT ($PLEN) — nepepaya [aHHbIX MPOUCXOAMT TOMbKO MNPW BbINOSIHEHWM YCIOBUMA
nepegayun gaHHbIX (CM. pasgen «Pexum nepegayv gaHHbiX «[po3paydHbIny).

1 | PAC#2
MakeTHbll pexum B cTopoHy DCE (moaem). Cm. pasgen «Pexum nepeaaun aadHbix | 10 1000
«MakeTHbIn #2» (DTE - DCE)».

0 | PAC# Oa Her
MakeTHbIn pexum B ctopoHy DTE (Tepmunan). Cm. pasgen «Pexum nepegaunm OaHHbIX
«MakeTHbIn #1» (DCE - DTE)».
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12.15 $MDB, $bMDB - PEXX1M PAEOTbI MOZY/IS

YcTtaHoBKa pexvmMa paboTbl Moayns:
$MDB=bbbbbbbb.!, roe
b- aBonyHas umdpa.

M3meHeHne 6uta permctpa MDA:
$bMDBn=v, roe

n- Homep 6uTta (7...0);

vV — 3HaveHue buta (0, 1).

N HasHauyeHue

7 | bHI_SPEED

BkntounTb  «BblCcOKOCKOpOCTHOM» (76 800 60a) pexum paboTbl mMogema no adupy
(cm. pasgen «Pabota mogyns Ha ckopoctn 76 800 6o4»).

6 -

5 | bShortACKEnb

PaspewaTte nepefaBaTb YKOPOYEHHbLIN MaKeT HABNAKOWUWNCA NOATBEPXAEHWEM Ha
MHGOOPMALIMOHHBLIN NakeT.

Kaxgomy nakeTy B adupe npegllecTByeT 3arofioBoK (OUKCUPOBAHHbLIM OfWHbI B
He3aBMCMMOCTM OT Tuna nakeTa. 3aronoBOK COCTOMT M3 agpeca nonydatens wu
oTnpasuTens, pasmepa WHGOPMaUMOHHOIO MONsA, TUNa naketa, HOMepa U NPU3HAKOB
NMOMEXOYCTONYMBOrO KOAMPOBAHMWS, NEPEMEXEHNS U T.4.

MakeTbl sBRAKOWMECS MNOATBEPXKAEHMEM HECYT WU3ObITOYHYIO WHGOpMaUMo (anuHa
naketa, Tun FEC v T.4.) KOTOpas nrHopmpyeTcs Ha NPUEMHON CTOPOHE.

YctaHoBka 6Guta bShortACKEnb 3actaBnsietr nepepaTtyvk nepegaBaTb YKOPOYEHHbIV
nakeT noatrBepxaeHue. YcrtaHoBka 6uta bShortACKEnb y npuHumatowero mogema
paspellaeT emMy aHanuaupoBaTb npuxodswimMe [AaHHble w3 3dupa Ha npegmer
YKOPOYEHHOrO nakeTa T.K. 3apaHee Henb3sl YCTaHOBUTL Kakow pa3mep 3arorioBka byaer y
npvweguwero naketa - obpaboTka M NPUHATUE pEeLUEeHUs] OCYLLEeCTBISEeTCA MO npuemy
nocnegHero 6anta 3aronoBka naketa. OTnn4YMe 3arosIOBKOB OCYLLIECTBIISETCA NO aHanu3y
CTapT-CMMBOMa nakeTa.

4 | bRPT_FEC_CHANGE
Pa3speluaTb M3MeHsiTb 3HavyeHne FEC npu petpaHcnsiumm (cm. pasgen «$RFEC —tun FEC
npy peTpaHcraununy).

3 | bPackTimeLastFirst

YctaHaBnuBaeTcsa komaHgon $PACT.

1 — Tanm-ayT Ha nepegayy no nocriegHemy 6anTy
0 - Tanm-ayT Ha nepegadvy no nepsomy Ganty

2 | bVirtincRxBufferTo512Disable
3anpeTntb BUpPTyanbHOE yBenuyeHuwe npuemHoro Oydepa oo 512 6ant (cm. pasgen
«Bydepusauymnsa npuHATbIX N3 acpmpa AaHHbIX. KOHKaTeHaunsa AaHHbIX» ).

1 | bOnlyFromRepeaters
MpuHUMaTbL gaHHbIE TOMBLKO OT MOBTOPUTESEN.

0 | bDelLinkDataByTimeOut
YOanutb HaKOMMeHHble [aHHble, €Cnv Mpou3oLwen TavM-ayT OXuAaHus crnegylowmx
AaHHbIX NPU KOHKaTeHauun (cM. pasgen «bydepmsaums nNpuHATBIX U3 admpa OaHHbIX.
KoHkaTeHauns gaHHbIX»).

3Ha4yeHue
1 0
[a Hem
[a Hem
[a Hem
[a Hem
[a Hem
[a Hem
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12.16 $ACKT - BPEMSI OXUBAHUS TOGTBEPXGEHUS B PEXUME « TOYKA-TOYKA»

N3meHeHVe BpeMeHn OXnaaHnsi NOATBEPXKAEHUS:
$ACKT=ddd., roe
ddd - gecatnyHoe uucno (000...255). Begywime Hynu AOMKHLI MPUCYTCTBOBATb.

LWar 100 mc. 3HayeHune 000 cooTeeTcTBYET 256.

Ecnn no wnctedeHnn spemeHn ACKT ¢ MOMEHTa OKOHYaHMsi OTMpaBKM nakeTa He
NMoNy4eHoO MOATBEPXKAEHUA O [OCTaBKe OT ajpecyemMoro Mmoayns, oTnpaBka MakeTa
nosTopsieTcs (CM. pasgen «MHanBMAyanbHbIN PEXUM («TOYKa-TOYKa»)»).

12.17 $PACT - BPEMS YOEPXAHUSI TAKETA HEMOMHOW [NIUHbI B NEPEQAIOLYEM BY®EPE MOLYISI

M3meHeHne BpemeHu:

SPACT=dddX 4, raoe

ddd - pecatnyHoe 4dmcno (000...255, Begywime HynyM AOSMKHbI MPUCYTCTBOBATh, LUar
10 mc, 3HauyeHne 000 cooTBeTCcTBYET 256);

X — 3HayeHune «L» nnu «F».

3HayeHne «F» (First) cooTBeTCTBYeT OTCYETy BpPEMEHW C MOMEHTa Mpuxoda Ha
nocnegoBaTtenbHbI NOPT MOAyNs nepBoro 6anTa.

3HayeHne «L» (Last) cooTBeTcTBYyeT OTCHETY BpeMEHM C MOMEHTa npuxoga Ha
nocnegoBaTtenbHbI NOPT MoAyns nocneaHero 6anTa.

Mo ucteyeHun 3agaHHOrO BpeMeHW MoAyrb BblAaeT AaHHble B adup, faxe ecnu
AnnHa 6noka AaHHbIX MeHblle 3aJaHHOW AnvHbI nakeTa B admpe (cMm. pasgen «Pexum
nepegayn aaHHbix «1po3payHbIn»).

MpwusHak «F/L» xpaHuTcs B 6ute bPackTimeLastFirst pernctpa $MDB.

12.18 $RESPT - BPEMS 3ALIEP)XKN OTIMPABKU NOATBEPXXOEHUS B PEXXUME « TOYKA-TOYKA»

N3meHeHne BpeMeHn 3aaepXXKn OTNPaBKy NOATBEPXKOAEHMS:
$RESPT=ddd .1, rae
ddd - gecatnyHoe yucno (000...255). Begywime Hynu AOMKHLI MPUCYTCTBOBATb.

LWar 10 mc. 3HaveHne 000 o3HavyaeT OTCYTCTBUE 3a0EPXKKU.
MapameTp akTMBM3NPYEeTCH TOMbKO B pexuMe «Touvka-Todka» (CM. pasgen
«HamBuayanbHbIN peXxXUM («TOYKa-ToYKa» )»).

12.19 $RETRY - 4ncno PETPAHCASIUNI MAKETOB, TPEEYIOLMX MOATBEPKIEHUS]

M3meHeHne yncna peTpaHcnaumn:
$RETRY=ddd -, roe
ddd - pecatmnyHoe uucno (000...255). Beaywime Hynun AOMKHbI NPUCYTCTBOBATb.

3HayeHne 000 cooTBeTCcTBYeT OGECKOHEYHOMY YMCMy MOMbITOK MnepedaTtb MakerT,
Tpebyowun noateepxaeHus. [daHHbIn nNapaMeTp akKTUBU3MPYETCS TOMbKO B pexume
«MakeTHbIN#2» (cM. pasgen «Pexum nepepayn ganHbiX «lakeTHbin #2» (DTE - DCE)»).
Ecnu nocne 3agaHHOro 4yvicna nonbiToKk MOAYMb HE NONYyYUT NOATBEPXAEHUSA OT YAaneHHOro
Moayns, nepegaya AaHHbIX ANs 3TOro MOAyns npekpailaeTcs.

12.20 $PLEN - MAKCUMATIbHBIV PA3MEP MTAKETA JAHHbIX B 3OUPE

N3meHeHVe MakcumarnbHOro pasMepa nakera:
$PLEN=ddd.J, roe
ddd - gecatnyHoe yucno (000...255). Begywime Hynu AOMKHLI MPUCYTCTBOBATb.
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3HayeHune 000 cooTBeTCTBYET 256.

Moaynb pasbuBaeT MOTOK [aHHbIX, NOCTyNalwLWMX Ha MNocnegoBaTerbHbIA NOPT, Ha
nakeTbl 3a4aHHOM ANMHBI, KOTOpble nepeaatnTcsa B acup. HemMm MeHbLUe pa3Mep nakeTa, TeM
Gonblue BEpPOSATHOCTb €ro npoxoxaeHusa. pu xopowen cBA3M pa3mep nakeTa MOXHO
yBENMYNBaTb.

12.21 $MAXP - uncno NAKETOB, NEPEGABAEMbIX B 3OUP BE3 OXUGAHUS MOLTBEPXAEHNS

N3meHeHne uncna naketos, nepeaaBaeMbix B achmp 6e3 oxmaaHusa NoaTBepKOeHUS:
$MAXP=ddd ., roe
ddd - gecatnyHoe yucno (000...006). Begywime Hynu AOMKHLI MPUCYTCTBOBATb.

MapameTp aKkTMBMU3MPYETCS TOMbKO B PEXMME «TOYKa—TOo4yKa» C YCTaHOBMEHMEM
coevHeHusa (cMm. pasgen «VHOuBuAyanbHbIN pexum («ToYKa-Tovka»)») W nossonseT
MCMonb30BaTb OAHO MOATBEPXKAEHNE HA HECKONbKO NakeToB B adMpe, 3a CYET YEero MOXHO
MOBLICUTb NPOMYCKHYI CNOCOBHOCTL KaHana.

12.22 $DCD - PEXUM cHrHANA DCD (rnoPT RS-232)

N3meHeHune pexuma DCD:
$DCD=ddd , roe
ddd - pecatnyHoe uucno (000...002). Beaywime Hynm AOMKHbI NPUCYTCTBOBATb.

000 — HopManbHbIA PEXKNM;
001 — pexum curHanusaumm Hann4ynga CoeauHeEHNs;
002 — pexxum cUrHanusauumn Hanmyus gaHHbIX Ha BbIXO4e nocrneaoBaTenbHOro nopra.

Mogpo6Ho o pexnmax DCD cm. B pasgene «MHTepdenchl RS-232 n RS-485».

12.23 $RG - 3An1Cb TEXHONOrMYECKUX MAPAMETPOB MOZY/IS

M3meHeHne TeXHONOrnmyecknx napaMmeTpoB Mogyns:
$RGxx=ddd -, roe

XX - agpec NnepemMeHHoON (LeCcTHagLuaTepuyHbIn);

ddd - 3Ha4eHre nepemMeHHOM (OecATUYHbIN bopMmar).

Mony4yeHue TekyLLero 3Ha4YeHus:
$RGxx? J

Onepauunsa npoucxogut HenocpeacteeHHo ¢ EEPROM. Bo nsbexaHue HenpaBuibHOM
pabotbl mogyna 6e3 ocobo HeobGXoAMMOCTM He cnefyeT W3MEHSITb TEXHOMOorMyeckune
napamMmeTpbl.

MogpoBGHO O TEexXHOMOrM4yeckux napameTpax CM. B pasgene «TexHororndeckue
napamMmeTpbl».

12.24 $RID - AGPEC NAKETA, PA3PELLEHHOIO [/151 PETPAHCISILIMM

KomaHga cyuiectByeT B ABYX BapuaHTax:

$RIDdd=hhhh Ta

$RIDdd=hhhh Ta bbbbbbbbS;S, 1 ,rae

dd - Homep a4erikn agpeca (2 gecatnyHble umdpsbl 00...15);

T - TMn agpeca (MCTOYHUK / nonyyaTens);

a — paspelleHne Ha noBTopeHusa naketa ¢ PI1, paBHbIM «0» (gBOMYHasA undpa);

bbbbbbbb - 3HaueHne macku (gBoMYHOE YMCnO);

Sy — pencteBne Hag NakeToMm B Criydyae COBMAAEeHMs Macku C peTpaHCNAUMOHHbLIM
nonem naketa (PI);

S, — nornyeckasa onepauusa mexay mackon n Pl nakeTa;

hhhh: nobbie 4 HASFs.
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a:0-1.

T: S— 3HayeHne hhhh asnaetca agpecom otnpasutens (Source), D — 3HayeHne hhhh
aBnsaeTcsa agpecom nonydvatens (Destination).

S;=«+». B cnyyae coenagexHns PI1 ¢ mackon bbbbbbbb naker moxeTr ObITb
peTpaHcrnpoBaH nocne nocriegyowero aHanu3a RIDxx, uHaye aHanu3 RIDxx He
NPOUCXOaMNT.

S:=«-». B cnyyae coenagenus PI1 ¢ mackon bbbbbbbb aHanua RIDxx He npoucxoauT,
MHaye nakeT MoXeT ObITb peTpaHCNMpPOBaH (nocne nocneayouwero aHanmaa RIDxx).

S, =«&». Onepauua «U» mexay mackon RMR u PT1.

S, =«|». Onepauunsa «ANMU» mexay mackon RMR v PT1.

Ecnn aHanm3 macku paspelleH, pelleHne O peTpaHcnsaumMm/He peTpaHcnsumm naketa
nponsBOANTCA TOnMbKOo nocrne aHanm3a RIDxx. BBog HyneBoW Mackm O3HavaeT
aBTOMaTMYECKUI 3anpeT ee aHanus3a. B atom cnyyae napameTpbl Sy 1 S, HE MMEIOT CMbIcna,
OOHAKO OOMMKHblI OblTb KOPPEKTHO BBedeHbl. CM. pasgenbl «PeTpaHcnsiuMs nakeToB» U
«PacwmpeHHble BO3MOXHOCTM NpuemMa n peTpaHcnauum naketoBy.

Mpumep: | $RID00=1234 S1 00010011+&

Appec 3anucbiBaeTca B a4eiky 00. PeTpaHcnnpytoTcs nakeTbl, B 3arofiloBke KOTOPbIX
agpec otnpasutena pasBeH 1234. [Maketbl oT aboHeHTa 1234 c HyneBbIMU
3HayeHuamu PIT paspeleHbl Ans nostopeHus. MNaketT oT moayns 1234 nostopsieTca
TONbKO B TOM Cliy4ae, eCnun oH npollen Yyepes petpaHcnsatopbl 0 n 1 um 4.

$RID10=03FF DO 00010011+

Appec 3anucbiBaeTcsa B adeinky 10. PeTpaHcnvpytoTca nakeTbl, npefHasHayYeHHble
ana rpynnbl 03. lMakeTbl ¢ HyneBbiMU 3HadeHusMn PI1 He peTpaHcnupyloTcd; 3To
O3Ha4yaeT, 4YTO NakeT YyxXe [AOMKeH Obln peTpaHCNMpOBaH Kakum-nnbo [pyrum
peTpaHcngaTtopoMm. lMakeT rpynne 03 noBTOpsieTCA TOMNbKO B TOM Criydae, ecriv OH
npowen vyepes petpaHcnatopsl 0 NN 1 UTTA 4.

$RID15=0122 SO

Appec 3anucbiBaeTcs B a4eiky 15. PeTpaHcnnpytoTcs nakeTbl, B 3arofioBke KOTOPbIX
agpec otnpasutena paBeH 0122. [Maketbl oT aboHeHTa 0122 c HyneBbIMK
3HavyeHuamMn Pl He paspelleHbl NS NOBTOPEHWS; 3TO O3HAYaeT, YTO NaKeT Yxe
O0JKEH Bbin NOBTOPEH Kaknm NGO ApyrumM peTpaHcnsaTopoM.

12.25 $PID — ABPEC NAKETA [7151 PACLUMPEHHOIO MPUEMA

KomaHga cyuiectByeT B ABYX BapuaHTax:

$PIDdd=hhhh bbbbbbbbS;S, .!

$PIDdd=hhhh , roe

dd - Homep a4erikn agpeca (2 gecAaTnyHble umdpsl 00...15);

bbbbbbbb - sHaueHne macku (gBonyHoe yncno);

S, — pencteBne Hag NakeTom B Criydyae COBMAaAEHMsI Macku C peTpaHCNALUMOHHBLIM
nonem naketa (PI);

S, — nornyeckas onepauma mexay mackon n Pl nakeTa.

hhhh: nio6oe 4 HASFs

S,=«+». B cny4ae cosnageHus Pl ¢ mackon bbbbbbbb naket npuHumaeTtcs, nHade He
NpUHNUMaETCS.

S,=«-». B cny4ae coBnageHusa Pl ¢ mackon bbbbbbbb nakeTt He npuHumaeTcs, nHave
NpUHNUMaETCS.

S, = «&». Onepauna «U» mexay mackon bbbbbbbb n Pr1.

S, = «|». Onepaumnsa «UNMU» mexay mackon bbbbbbbb n PI1.
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Ecnu aHanna macku paspelleH 1 Ha OCHOBE aHanuaa onepauun macku Hag Pl naket
MOXeT ObITb NPUHSAT, OKOHYaTENbHOE peLleHne O npuemMe/He npueme naketa npUHMMaeTcs
Ha cnegyowemM ypoBHE nprvemMa nakeToB (Kak npu obbl4HOM npueme).

BBog HyneBoM MackM O3HayYaeT aBTOMaTMYeCKUr 3anpeT ee aHanu3a. B gaHHOM
cny4vae napameTpbl Sy S; HE UMEKT CMbICNa, OAHAaKO, AOSMKHbI ObITb KOPPEKTHO BBEAEHDI.

B cnyyae otcytcTtBuA macku agpec PID aBTomatnyeckm ctaHOBUTCA agpecom 6a3oBon
cTaHumu.

MporpammupoBaHve agpeca 6a30BOM CTaHUMM MO3BOMSIET MWCKMAYUTL  Bblgady
yaaneHHeiMM oOObekTamMy Ha nocrnegoBaTeNbHbI MOPT MHAOPMAaUUWU, MONyYEeHHOW B
pesynbTaTe npvemMa LMPOKOBELWATENbHbIX MAKeTOB, nNpeAHasHayYeHHbiXx Ans 6GasoBou
ctaHumn. Ecnn B mMogyne ectb xoTa Obl OOMH aKTMBHbIM agpec 6a3oBOW CTaHUUW, Mpu
npvemMe naketa MOAYNb CpaBHUBAET agpec OTNpaBuUTENns naketa C agpecoMm 6Gas3oBou
cTtaHumun. Ecnn agpeca He coBnagatoT, NakeT UrHopupyeTcs (HO MOXeT peTpaHCnMpoBaThCs,
ecnu agpec nonyyatens/otnpasutena coenagaet ¢ ogHuMm um3 RIDxx). Cwm. pasgensbl
«PeTpaHcnsauma naketoB» M «PacwupeHHble BO3MOXHOCTW npuemMa W peTpaHcnsaumm
nakeToB».

12.26 $LID(R) - BbIBOZ CMIUCKA ALPECOB /151 PETPAHCIISIUNN U PACLUMPEHHOIO NMPUEMA

BbiBOA cnvcka nokanbHoro npodpuns:
$LID.

BbiBOA cnvcka yganeHHoro npodoung:
$LIDRA

Mpumep: | CK: sSLID
¥ =ID Adr Rst Mask

00 RID 1234 S1 0001001144

01 PID 1234 Cnly (Base)
n2 PID 1233 0001001144

n3 — —— — ————.——

nd ——- -—— -—-  ————

g —— ——— — ——————

s PID 1111 Cnly (Base)
n -—-—-— - ——-—

ng — ——— - ——————

ney — —— - ————

10 RID O0FF DO 00010011+

11 — —— - ———-.-

1z - -—-— - ——-—

13 PID 2222 01010101-4

14 — ———— = ———.——

15 RID 0122 S0

QF =

Paclwundposky napameTpoB cMm. B pasgenax «$RID - agpec naketa, paspelleHHOro
ansa petpaHcnauun» n «$PID — agpec nakeTa Ans pacluMpeHHOro npueman.

12.27 $XID — yqANEHUE SIYEMKN ALPECA

$XIDdd 4, roe,
dd - Homep suenkn agpeca (gecatudHoe yumcno 00...15).

KomaHga yoansieT aderiky ¢ agpecom RID unu PID.
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Mpumep: | CE: sSLID
¥ =ID Adr Rst Mask

00 RID 1234 S1 0001001144
01 PID 1234 Cnly (Base)
n2 PID 1233 0001001144
n3 —— —_
n4 — -
g5 —
s PID 1111 Cnly (Base)
7 —
ng —— —_
ne ——
10 RID O0FF DO 00010011+
11 ——
12 —
13 PID 2222 01010101-4
14 —— -
15 RID 0122 S0
QF =

YpaneHune TPpeX HavYalibHbIX AYeeK

OK: $XID0O0
OK: $XID01
OK: $XID0Z2

BbiBOA cnNUCKa nocrne yaaneHus
OK3> $LID

# =ID Adr FR=st Mask

oo — —
01 —- —_
nz2 — —
03 — —_
04 —- —_
s ——
06 FID 1111 Onlvy (Base)
0y ——

e — —

09 —— —_
10 RID OOFF 0O 00010011+
11 —— —_

12 ——
13 FPID 2222 010101014
14 —— —_
15 RID 0122 S0
Q>

12.28 $RPTN - HOMEP NOBTOPUTENS
N3meHeHne HOMepa noBTOpUTENS:
SRPTN=ddd 4, roe
ddd - pecatnyHoe uncno (000...007, 255). Begyuwime Hynu OMKHbI NPUCYTCTBOBATb.

BBog 3HaveHus 255 o3HavaeT oOTKNOYeHWe yHKuMM nosTopuTens. Bcero B
pagnocetm MoxeT ObiTb A0 8 noBTopuTenen. Kaxabih MOBTOPUTENb [OOMMKEH WMETb
YHUKanbHbin  Homep. Cwm. pasgensl  «PeTpaHcnsuma naketoB» W «PacwumpeHHbie
BO3MOXHOCTU NpUEMa U peTPaHCALNN NAKETOBY.

12.29 $BPM - MAKCUMAJILHOE YUCIIO OLUHAKOBbIX LUINPOKOBELYATENBHBIX TAKETOB

N3meHeHue:
$BPM=hh J, roe
hh - nto6oe 2 HASFs uncno. BeayLwume Hynv JOMKHbI NPUCYTCTBOBATb.
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3HauveHune 00 cooTtBeTcTBYeT 0X100.

[ns ymeHbLUeHNss BEPOATHOCTVM MOTEPU AaHHbIX B LUMPOKOBELLATEINIbHOM pEeXuMe
(cm. pasgen «Pexumbl paboTbl MO achmpy (rapaHTUM AOCTaBKU OAHHbIX agpecaTy)»), Koraa
noaoTBEPXKAEHNS O [OCTaBke OTCYTCTBYIOT, MOXHO MoOcregoBaTenbHO nepegaBaTb
HECKOITbKO KOMUI LUMPOKOBELLaTENbHOro nakeTa.

MNpn nonyyeHun apgpecatom  Aybnupyemble  WIMPOKOBELLATENbHblE  MaKeThl
WrHOPUPYKOTCA — Ha nocregoBaTenbHbld MOPT MNPUEMHOro MoAyns BblAaeTcsi nepBbiX
MpaBUINbHO NPUHATBIN NaKeT.

12.30 $BPT - BPEMSI MEXZY NOCNELOBATENLHbIMY MEPEQAYAMM LUNPOKOBELATENbHBIX MAKETOB
MN3amMeHeHne BpeMEHM:
$BPT=hh 4, roe
hh - nto6oe 2 HASFs uncno. BeayLwime Hynv JOMKHbI MPUCYTCTBOBATb.

3HauveHune 00 cooTBETCTBYET OTCYTCTBMIO 3agepxku. Lar 10 mc.

MapameTp akTMBU3NPYETCS TOSMbKO B LUMPOKOBELLATENBHOM pexume 1 3agaeT Bpems
Mexay nocrnefoBaTenbHOW nepegadert KON LUMPOKOBELLATENbHOro naketa (Cm. pasgen
«$BPM - MakcMmanbHoOe YMCIo OAMHAKOBbIX LLMPOKOBELLATENbHbIX NAKETOBY ).

12.31 $RST - ycTaHOBKA norPora RSSI (RSS! THRESHOLD)

M3meHeHne nopora:
$RST=d ., rae
d- gecatnyHasa undpa (0...7).

RST | YpoBeHb BxogHoro curHana, dBm
0 <-105
1 -105...-100
2 -100...-95
3,4 -95...-90
5 -90....-85
6 -85...-80
7 >-80

Mcnonb3dyeTca npu aHanuse 3aHATOCTU 3dmpa (CM. pasgen «AHanmM3 3aHATOCTU
acbmpay).

12.32 $RSS —CKAHUPOBAHME CUIHANIA RSSI

3anyck CKaHMpPOBaHUA:
$RSS ddd ., rae
ddd- gecatnyHoe ymcno (000...255).

[aHHas komMaHga npeaHasHadeHa AN TeCTOBOrO0 HEenpepbiBHOrO CKaHWPOBAHWS
ypOBHS BxogHoro curHana mogyns (RSSI). MNapameTp ddd 3apgaet nepvoa CkaHMpoBaHUSA B
eanHuuax, kpatHbelx 100 mc.

Pe3ynbTaTbl CKaHMpOBaHWS BbIBOOATCA Ha NOcnegoBaTenbHbIi NOPT B oopmaTe:

RSSI: MIN CUR MAX, rge

MIN — MuHUManbHbIM ypoBeHb RSSI B TeyeHne Bcero BpeMeHM CKaHMPOBAHWS
(3HaueHus ypoBHsi cM. $RST);

CUR - tekywun ypoBeHb RSSI;

MAX — makcumanbHbii ypoBeHb RSSI| B TeuyeHume BcCero BpeMEHM CKaHWPOBaHWS
(koampoaHue ypoBHsi cM. $RST);

YT100Obl OCTAHOBUTL PEXMM CKaHMPOBaHUSA, HeobxoaMmo nocraTe B MOAYNb CUMBOI
«S».
UTto6b1 06HOBUTL 3Ha4YeHns MIN n MAX, Heob6xoaumo nocnaTtb B MOAYSb CUMBON «I».
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Mpumep: | CK: $RSS 010

CKE: RSST:
CK» RSST:
CK» RSSI:
CKE» RSSI:
CK» IRSS5I: 6 6 A
CK» RS5I: 6 6 6
CE» RS5I: 6 7 7
CK» RSSI: 6 & 7
CE» RS5I: 6 6 7
QK> =

12.33 $CRC - nPOBEPKA KOHTPOIIbHOWM CYMMbI (CRC) MUKPOMPOrPAMMbI MOY/IS

[MpoBepka KOHTPONLHOW CYMMBbI:
$CRC .

Mpumep: | OTBET Npyn NPaBUIIbHOW KOHTPONBHON CYyMME:

DK SCRC
e B B B e

[MprMepHbLI OTBET MPU HENPaBUNBHOW KOHTPOMNBHON CyMME:

OK:> SCRC
o e

MNocne BbINOMHEHUSA KOMaHAbI nponcxoguT nepesarpys3ka moayns.

12.34 $R - nEPE3ArPY3KA MOQYNS
C nomoublo AaHHOM KOMaHAbl OCYyLLECTBNSAETCS nepesarpyska (cbpoc) moaynsi.

C6poc mogyns:
$R 1

12.35 $E - Bbixoq 13 KOMAHOHOIrO B HOPMAJIbHbIA PEXUM PABOTbI

Bbixog 13 kOMaHAHOro pexnma B pexmm nepenayvn gaHHbIX:
$E 4

BbinonHeHne 3Toi KOMaHAbl He aKTUBU3UPYET M3MEHEHWIN, NPOBEAEHHbIX B
KOMaHAHOM pexume. [nsa akTMBauMn U3MEHEHUI, Kak NpaBuo, HeobXxoaMmMo
BbiNonHeHune komaHa $S n $R.

12.36 $S - 3anuCb BHYTPEHHWUX MEPEMEHHbIX Mogy/si B EEPROM

3anucb nepemeHHbIX mogyns B EEPROM:
$S 4

Mo aToM KOMaHOe BCe paHee W3MEHEHHble B [JaHHOM ceaHce napamMeTpbl
3anucbiBatotcs B8 EEPROM u BcTynsT B cuny nocrne copoca moaynsa (komaHaa $R, curHan
RESET unu nepekntoyeHne nutaHns).

lMocne BBoga KOMaHObl HeoOOXOAMMO AoXOaTbCsA COObOWEeHMs o pesynbTaTte
BbINOMNHEHNA KOMaHabl, T.K. 3annuce B EEPROM gnutca He menee 10 mc.

12.37 $IEE Mhhhh - "HULMATIN3ALMST SHEPFOHE3ABUCHUMON NAMATH (EEPROM)

Mununanunsayms EEPROM:
$IEE Mhhhh 4, roe
hhhh — Tpebyemoe 3HavyeHne MYID moayns.

© OO0 «PATEOC» 1996-2004 .



Mooynb «CIEKTP 433 OEM» Pykoeodcmeo nosb3oeamensi Cmp. 75u3 78

MNMocne BBOAa KOMaHAbl MPOUCXOOMUT WMHULMANM3auua napamMeTpoB, XpaHSLUMXCA B
EEPROM 3Ha4eHuamu no ymonyanuo. Agpec MYID moaynsa ctaHoBuTcsa paBHbiM hhhh.
Mocne BbINONHEHUS KOMaHAbl NPOUCXOAUT aBTOMaTU4ecknii cépoc Moayns

12.38 $TEST - nEPEBOA MOAY NS B PEXMM « TECT»

lMepeBecTn MoayNb B peXum «TecT»:
$TEST d-, roe
d — gecatuyHoe yncno (0...9):

* 0 - TecToBasd nockbinka, coctosiwas n3 «0»;

* 1 —TecToBasd Nochbifka, coctoswas n3 «1»;

e 2 —TecToBasd Nnocbisika, cocrosiwas n3 nocnegosarenbsHoctn 101010101....

e 3 - TecToBasl NOCLISIKA, COCTOSALWAA U3 LUMKITMYECKN NMepeaaBaeMblX 3HAYEHUN,

XpaHsawwmxcsa no agpecam $FC...FF EEPROM,;
e 4...9 — BblKO4YMTbL pexxum TECT.
Mo aToM KOMaHAe MoAyfb BKOYaAET nepedaTtynk C 3afdaHHbIMW  NapameTpamu

(yacToTa, MOLLHOCTb, CKOpPOCTb, AeBuauuMs W T.4.) WU OTnpaBnseT B 3uvp 3agaHHyto
nocneagoBaTernibHOCTb.

12.39 $TBER — NEPEQAYA TECTOBbIX TAKETOB YATIEHHOMY MOLYJIO

MepeBecTn Moaynb B peXnM nepenadn TeCTOBbIX NaKeTOB:
$TBER hhhh,fP,nnss,tt.!, roe

hhhh - agpec yganeHHoro mogyna-nonydarens (4 HASFs);
f — Tn nomexoyctonumnsoro koguposanusa (0...7) (1 HASFs);
P — cnocob nepemexerus (cumson «I» nnun «N»);

NN — YNCIO TECTOBbIX NakeToB Anga nepegayn (2 HASFs);

sS — pa3mep TecTtoBoro naketa (2 HASFs);

tt — naysa mexxay naketamu (2 HASFs).

Mo aTon komaHAe MoAyrnb HAaYMHAET BblgaBaTb B ahMp agpecHble TECTOBbIE NakeThbl, a
yAaneHHbln MoAdynb — NpuHMMaTb W MNOACYMTbIBATbL KonmyecTBo owwnbok. [ns BbiBOAa
MHOpMauMn O KonuyecTse oWWBOK Ha nocrnegoBaTerbHbIN NOPT YAANeHHbIn MOAyrb
AOMKEeH HaAXoAUTbCHA B KOMaHOHOM pexume unu B pexume «lMakeTHbii #1». Cnocob BBoAa
TUNa NOMEXOYCTOMYMBOro KOAUPOBaHNS anoriuyeH Beoay B komaHay $SDFEC.

PesynbTathbl nogcyeTa BbIBOAATCA YAaneHHbIM Modynem Ha nocnegoBaTernbHbld NopT
B KOMaHAHOM pexuMe B Buae:

L:???,EB:????,N:???,RSSI:? XXX rze,

L — anuHa naketa (6anT);

EB — yucno owmnbok B nakeTe;

N — nopsiaKoBbIN HOMEpP NakeTa;

RSSI — ypoBeHb RSSI BO Bpems nprema 3aronioBka nakeTa;

XXX — TWM NoMexoycToONYMBOro KOOUPOBaHUS.

BeposiTHocTb ownbkn Ha 6uT (BER) nogcunteiBaetcs no popmyne BER=E/(8%L).
dopmaT Bblgaun pesynbTaToB B NAaKeTHOM pexume CM. B pasgene «Pexum nepegayn
AaHHbIX «[NakeTHbIn #1» (DCE - DTE)».
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anMep: D> STBER 0002,3I.0250.01

Ok

#%%¥ tm ber paclet 002

*¥% tx ber packet 001

#%% tm ber paclet 000

QK> S$TEER 0002,7H.03FF.02

Ok

*¥% t® ber packet 003
##% tx ber packet 002
#%%¥ tm ber paclet 001
*¥% tx ber packet 000

Q>

PesynbTaTbl npuema: CKE: L:080.EB:0000,H:002,.R55I:7 R{15.9)1I
QK> L:080.EE:0000,H:001.R551:7 R({15.9)I
QK> L:080,.EE:0000,H:000,RS5I:7 R({15.951I
QK> L:255 EB:0000,.N:003.RS51:7 —
QK> L:255 EEBE:0000,.N:002.R551:7 —
Ck» L:255 EE:0000,WH:001,RSSI:7 —
QK> L:255 EE:0000,.N:000.RS51:7 —
QK>

12.40 $LOG - BbIBOZ XYPAHAIA COBbITUN B 3OUPE MOLY/IS

BeiBOA XypHana:
$LOG.

Ucnonb3dyetcs pgnsa  guarHoctmkm pabotbl mogynd. [lo aTon komaHge Ha
nocrnegoBaTtenbHbIA NOPT BbIBOAUTCA Tabnuua ¢ nctopnen obmeHa naketamm B achupe.

Pacludpposka Tabnvubl npuBoasTcs B pasgene «CTpykTypa AaHHbIX komang $LOG u
$SCAN. UcTtopus obmeHa.».

12.41 $SCAN — CKAHUPOBAHME 30UPA
$SCAN.

B pexume ckaHnpoBaHus acmpa PyHKUUKU Mo nepefade AaHHbIX MOAYNS OTKITHOYEHbI,
MOAYNb «CrywaeT» 3adup M BbIBOOUT Ha MocrnegoBaTtenbHbIin NopT Tabnuuy cobbiTnin B
acpupe. Ons Bbixoga wu3 pexmma SCAN HeobxoomMmo «nepecbpocuTb»  MOAYIb.
Pacwudpposka Tabnuubl npuBoasTtcs B pasgene «CTpykTypa gaHHbix komaHg $LOG wu
$SCAN. UcTtopus obmeHa.».

12.42 CTPyKTYPA BAHHBIX KOMAHLG $LOG m $SCAN. MCTOPUSI OBMEHA.

B moayne umeetcs konbLeBon bydep pasmepom 7 ayeek Ans XpaHEHUs 3arofioBKOB
nepeaaHHbIX/NpPUHATLIX nakeToB. Mpu BbinonHeHnn komaHa $LOG n $SCAN coxpaHeHHble
3arofloBKM MNaKeTOB BbLIBOAATCA Ha nocnegoBaTeNbHbI NOpT B Buae Tabnuupl C
MHEMOHNYECKUMN 0B03HAYEHNAMMN.

PyHKUMOHANbHO NaKeTbl Ppa3aensaTCs Ha rpynnbi:

" MakeTbl pexmnma «Tovka — Toukay» C ycTaHoBreHuem coeamHeHus: Sink, Disc,
Dm, Ni, Rr, Rej, Rnr, Qry, Ua;

" MakeTbl pexnma «Toyka — Touka» 6e3 yctaHoBneHus coegmHenns: Np, Na;

=  MakeTbl pexnMa «LwmnpokoseLllaTenbHblny: Ui;

= akeTbl pexxuMma yganeHHom koHdurypauun: Ap, Aa;

= cnyxebHble (nceBao) naketbl: Att, Nfr.

Hanee npuBeneHo KpaTtkoe onnmcaHne nakeToB:

SInk (Set link) | 3anpoc Ha ycTaHOBIEHNE COeAUHEHUSA B PEXNME «TOYKa-

i TO4YKa» C yCTaHOBIIEHNUEM COeQUHEHUA.
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Disc (Disconnect)

Ua (Unnumbered acknowledge)

Ni (Numbered information)
MapameTpbl: NI_Nack, NI_N1x (nack)

Rr (Reciever ready)
MapameTp: RR_Nack

Rej (Reject)
MapameTp: REJ_Nnack

Rnr (Reciever not ready)
MapameTp: RNR_Nnack

Qry (Query)
MapameTp: ?7?

Np (Numbered packet)
MapameTp: NP_nn

Na (Numbered acknowledge)
MapameTtp: NA_ Nack

Ap (Auxillary packet)
MapameTp: AP_nn

Aa (Auxillary acknowledge)
MapameTtp: AA_ Nack

Ui (Unnumbered information)

Pexnm OTCYTCTBUA COEANHEHNA B PEXNME «TOYKa-TOYKa» C
yCTaHOBIIEHNEM COEANHEHUA.

HeHymepoBaHHOE noaTBEPXOEHNE B PpeXUME «TOYKA-TOYKa» C
yCTaHOBMNeHnem coeguHeHus. [Nepenaetca B kadyecTse
NoATBEepPXAeHUSA Ha cnyxebHble 3anpock! (nakeTsbl Sink, Disc).

MHdopMaLMOHHBIN NakeT B PEXUME «TOYKA-TOYKa» C
ycTaHoBrneHueM coeauHeHus. NapameTp NI_Nack — Homep
nocnegHero NOATBEpPXAeHHOro naketa (guanasoH: 0...7),
NI_Nrxnack) - HOMep nepefasaemoro nakera
(HenogTBEpXAEeHHOro, AvanasoH: 0...7).

MoaTteepxaeHne Ha nHpopmaunoHHbin nakeT Ni B pexume
«TOYKa-TOYKa» C yCTaHOBNEHNEM coeauHeHus. NapameTtp
RR_Nack 03HavaeT, 4TO NpUHMMaIOLWNN MOAYITb rOTOB
NPUHMMaTb UHGOPMALMOHHLIN nakeT Ni ¢ nopsaaKoBbIM
HoMepoM RR_Nack. (nakeT Ni ¢ Homepom NI_Nrxnack), PaBHbIM
RR_Nack). OnanasoH: 0...7.

Henpuem nHdopmaumoHHoro naketa Ni B pexume «Toudka-
TOYKay C ycTaHoBneHmem coegmHenus. Napametp REJ_Nnack
O3HayvaeT, YTO nepedaroLlnin MOAYIb OSMKEH NOBTOPUTL
nepegadvy naketa (naketoB), HaunHas ¢ Homepa REJ_Nnack.
Ownana3soH: 0...7.

Henpuem nHdopmaumoHHoro naketa Ni B pexume «Toudka-
TouKa» ¢ ycTaHoBneHueM coeaumHeHus. Napametp RNR_Nyack
O3Ha4aeT, 4YTo nepeaaroLmii MOAayNb AOMKEH NOBTOPUTb
nepegadvy naketa (naketoB), HaunHas ¢ Homepa RNR_Nyack,
BBUAY HErOTOBHOCTM NPUHMMALOLLErO MOAYNSA NPUHUMATb
AaHHble (Hanpumep, n3-3a HECOOTBETCTBUSA CKOPOCTEN NO
nocriegoBaTenbHOMY MHTEpdEency Mexay nepeaarLmm u
npyHMMatoLWwmum moaynamu). AnanasoH: 0...7.

OnuncaHve BpeEMEHHO OTCYTCTBYET

MHdopMaunOHHBIN NaKeT B peXnme «Toyka-Touka» 6e3
yCTaHOBMNEHUsa coeanHeHus. NopsakoBbin HOMep NakeTa paBeH
NP_nn. Qnana3soH: 00-31.

MoaTeepxaeHne Ha MHopMaunoHHbIN nakeT Np B pexxume
«TOYKa-Tovka» 6e3 yCcTaHOBNEeHUs coeanHeHns. MNapameTp
NA_Nack 03Ha4vaeT, 4To nepefaroLLmii Moaynb MOXeT
nepegasaTtb nakeTbl ¢ HOMepoM NA Nack + 1. uana3soH: 00 -
31.

MHdopMaunOHHBIM NakeT B peXxnme yaaneHHon KoHUrypauum.
MopsgkoBbIn HoOMep nakeTa paBeH AP_nn. [nanasoH: 00-31.

MoaTeepxaeHne Ha MHAPOPMAaLMOHHBLIN NakeT Ap B pexnve
yoaneHHon koHgurypauun. lNMapameTp AA_Nack O3HayaeT, 4To
nepegaroLwunin Moaynb MOXeT nepeAaBaTtb NakeTbl C HOMEPOM
AA_Nack + 1. Ananason: 00 -31.

MHCbOpMaLI,VIOHHbIVI nakeT B LWMPOKOoBeLlaTelibHOM pexxnme.
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Modynb «CIEKTP 433 OEM»

Pykoeodcmeo nosb3oeamensi Cmp. 78 u3 78

MapameTp: Ul_nn | NopsigkoBbin HoMep nakeTa paseH Ul_nn. dnanasoH: 00-31.

Att (Acknowledge timer time Out) | NepenonHeHne Tanmepa oxvaaHus nogreepxaeHus. lNcesno

nakeT. 3anncbliBaeTcs B XXypHarn cobbiTui AN HarnsgHoro
oTobpaxeHus Tanm-ayTa.

Nfr (Not frame) | lMonyyeH nakeT ¢ HEU3BECTHLIM ( HE NOAAEPXNBAEMbBIM) TUMOM.

Tabnuua, BbiIBOOUMAs Ha nocriegoBaTenbHbIi NopT no komaHaam $LOG m $SCAN
COLEPXUT CrieayoLme nons:

# DIR

To:From Type Size Data RptMask Rpt Time

OnucaHune nonemn:

#
DIR

To:From

Type

Size

Data

RptMask

Rpt

Time

Homep npuHATOro/oTnpaBneHHoro nakera.
HanpaeneHne obmeHa: R — npuem, T — nepeagava.
Appec naketa B dhopmare riofiydamersb:omrpasumerib
O603Ha4eHre Tuna nakera.

Pa3svep uHdopmauunoHHoro naketa (6awt). Pasamep 000 — cootBeTcTBYET
256 6anT.

Mpun3HaKM NONyYEeHHbIX aHHbIX:

F — npusHak FEC koga B nakerTe;

m/l — Npu3HaK Hanuunsl AOMNONHUTENbHBIX AAHHbIX, NpedHa3Ha4YeHHbIX OJ1s
nepegayn nepegawowmMm mogynem: m (more) — AaHHble eCcTb B
nepepawowem 6ydepe nepepawowero moayns, | (last) — nocnegHue
AaHHble (AONOMHUTENbHbBIX AAHHBIX HET);

7 — dopmMaT NPUHATLIX AaHHbIX — 7 OUT;

+ - gaHHble NPUHATLI 6€3 oWnboK;

I — OaHHbIE NPUHATLI B CKPEMOBIIMPOBAHHOM BUAE.

PeTpaHCﬂﬂLI,VIOHHOG nosne nakerta.

lMpu3Hak peTpaHCcnsuMM naketa nokanbHbiM mogynem. Ecnm cumBon «*»

NPUCYTCTBYET HaMNpOTMB MPUHATOrO MNakeTa — [OaHHbIA NakeT MOANeXuT

peTpaHCcnsauMM, ecriv CUMMBOSN «*» CTOMT HanpoTWB MepedaHHOoro naketa -

nakeT OblNn peTpaHCIMPOBaH.

lMpr3HaKM COCTOSIHMA NAKeTOB B OMepeamn Ha peTpaHCNALMIO:

dF — nakeT He GbIN NocTaBneH B ovepenb, T.K. 0Mepeab NepenonHeHa;

dQ - nakeT ObIn yganeH unv He NOCTaBMEH B O4Yepedb Ha peTpaHCnsaumio,
T.K. B 0Mepeamn yxxe cyLecTByeT KONusa AaHHOro NakeTa;

dD — naket He Obln NoOCTaBneH B oOYepedb peTpaHcnsuuu, T.K. Obina
nony4eHa owmnbka B MHHPOPMaLMOHHOM MNONeE;

dP — nakeT 6bIn yganeH u3 oyepean Ha peTpaHCnsaUMIo Nocrne akTMBM3aumm
WHTENNEeKTyanbHOM (PYyHKLMM KOPPEKLMN NAKETOB MPOTOKOMA B pexume
«TOYKa-TOYKa» C YCTAHOBIIEHNEM COEOMNHEHUS.

Bpemsa nepepayn/npuema naketa B dopmarte y4:Mm:cc unm mm:cc:10mc (B
3aBMCUMOCTU OT yCTaHOBKM Buta MDA.bGt10msDuration).
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