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1 oswmE cBEQEHNS

1.1 HA3HAYEHME M OCHOBHBIE MAPAMETPbI

Pagumogynn «CHMNEKTP 433 SX OEM» un «CINEKTP 868 SX OEM» (mnanee no Tekcry -
"Mogynb") npegHasHayveHbl ANsi BCTpaMBaHWA BHYTPb Pas3nU4YHOM annapaTypbl, rae Tpebyetcs
opraHu3oBaTtb 6ecnpoBogHon obmeH gaHHbIMKM. Mogynu npeactaBnsoT cobor manorabapuTHyro
neyaTHyl NnaTy ¢ UHTEPEENCHBIMU pasbemMamu.

Moaynu, Kak npaBwio, WCMONb3YKTCS B pasfUyHbIX cucTemax cbopa TenemeTpu4eckmx
AaHHbIX, ydaneHHoro ynpaeneHus v T1.4. Pabotas B «npo3pavyHOM» pexXume, OHWU Nerko
BCTpaMBalOTCA B YyXe MNOCTPOEHHble cucTeMbl 6e3 HeobxoammocTn AopaboTKM MpOrpaMMHOro
obecneveHus.

Moaynu «ClMNEKTP 433 SX OEM» paboTatoT B AuanasoHe  4yacTtoT ISM 433
(433,92+0,2%) My, npu HOMMWHANbLHOW BbLIXOAHOW MoOWHOCTM Ao 10 mBT, a moaynu
«CMNEKTP 868 SX OEM» - B gnanasoHe yacTtoT ISM 868 (868,7...869,2) MI'L, npy HOMUHaNbLHON
BbIXOAHOM MoLwHocT Ao 100 mBT, 4TO Nno3BonsieT ncnonb3oBatb MX 6€3 NonyyYeHus paspeLleHui
opraHoB N'ocCesisbHagsopa.

Mopynn «CIMEKTP 433 SX OEM» un «CINEKTP 868 SX OEM» coBmecTUMbl C ApYyruMu
paamomonynamu cepumn «CMEKTP» B npegenax 4actoTHOro gnanasoHa n Moryt paboTtaTb C HUMMK
B OOHOWN pagmoceTu.

[anbHOCTb CBSI3W 3aBMCUT OT YCIOBWUA MECTHOCTM W OT XapakTEepUCTUK MNPUMEHSIEMbIX
COBMECTHO C MOAYNAMWN aHTEHH U MOXET JOCTUraTb HECKOSIbKMX KMITOMETPOB B YCIOBUSIX NPSIMOM
BMANMOCTU. [JanbHOCTb CBSA3M MOXHO yBenuuuTb Grarogaps BO3MOXHOCTM paboTbl mMoaynen B
pexume «PeTtpaHcnsaTop».

Mogynu nutalTca OT BHELLHErO UCTOYHUKA NUTaHUs ¢ HanpsbkeHnem ot 3,3 0o 3,5 B (3,3 B -
HOMMWHarbHoE).

O6MeH daHHbIMM C BHeELWHUMM OBOpyooBaHMEM OCYLLECTBRSETCA MO nocnegoBateribHOMY
nHtepency UART, 41O nosBonser nogknwdate  Mogynu  Hanpamyto K UART
MUKPOKOHTposnepa/Mukponpoueccopa. BxogHble/BbiXogHble NOTOKM BydhepmnanpyroTcs.

MapameTpbl, onpegendwowme paboty mogynen (paboyas 4vactoTa, CKOPOCTb OBMeHa
AaHHbIMK B 3¢hmpe, YCTaHOBKM NOCrefoBaTenbHOro nopTra, agpecaums, pexvmbel paboTel Moayns
n T.0.), 3agalTca B pexume «KomaHOHbIM» C  MNOMOLLbIK TEKCTOBLIX koMadg. [ns
nporpaMMmnpoBaHns HeobxoamMmMa TepMUHanbHas nporpamma.

Moaynn aBnarTCca TEXHNYECKN CIIOXHBIMU 3NTIEKTPOHHBIMUK yCTponcTBamu. KoHdurypaums,
yCTaHOBKa W 3KCnnyatauus mogynen [AOfKHa MpOM3BOAUTLCA MNONb3oBaTensMu C
JOCTaTOYHOW NOAroTOBKOW U HaBblKaMW.

Bce curHanbl Ha uHTepdencHoMm pasbeme mogynenm umetot yposHu 3,3 B KMOI, ans
NOOKITHYEHNS MOoaynsa K BHEWHeMYy obopyaoBaHuMio ¢ nHtepdgencamm RS-232 n RS-485
HeobXxoanMbl BHELLHME Npeobpa3oBaTenn YpOBHEN.

1.2 Kowmnnexkt noctaBku

B kOMnnekT nocTaBkun BXOAMT:

e CcOOCTBEHHO MOAYIb;

e OTBETHble YacTM WHTEPENCHOr0O W MOHTaXHOro pasbema (PBD2-22 n PBD2-8
COOTBETCTBEHHO);

e hopmynsap.

OTaenbHO MOXHO 3akasaTb:

e Kabenb-nepexodHVK HYXXHOW AOfIMHbl C MUHWATIOPHOTO aHTeHHoro pasbema UFL Ha
pasbeMm SMA (nnn gpyron);

e pa3nu4yHble aHTeHHbl (BbIOMPaTCA UCXOAS M3 YCMOBUIW 3KCMfyaTaumu, MiaHMpyemomu
AanbHOCTM CBA3W U T.4.).
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2 OMNMNCAHNE PA3BEMOB U MHTEP®EWUCHbIX CUTHAJIOB

MOD,yJ'Ib npeacraBndeT cobon neyvyaTHyro nnaTty C pa3bemMamMn And noAKno4YeHUA BHELLHeN
adHTEHHbl 1 BHELLHUX yCTpOVICTB.

KoHTaKT 1 nHTEepdencHoro pasvema

A

O o
®06
®06
®0
(JO)

on
n (0Je) (CXE)
00| (0Jo) @6
~ 00 ®6
Y B0
AHTeHHbIN pasbem (UFL) ‘ @ e
@
O O
< 43,5 N

MoHTaXHbI pazbem (PLD2-8) NHTepdencHbIn pazbem (PLD2-22)

T

B kavecTBe pasbema Ans BHELWHEN aHTeHHbl MCMNOMNb3yeTCs BbICOKOYACTOTHbIM pasbeM Tuna
UFL.

Bce wuHTepdencHble curHanbl MOAYNSA BblBeAEHbl Ha 22-X KOHTaKTHbIN  OBYXPSAHbLIN
LWTbIpEBON pasbem c warom 2 mm (Tun PLD2-22); COOTBETCTBEHHO, B YCTPONCTBE, UCMOSb3YOLLEM
MOAYMb, OOSPKEeH YCTaHaBnMBaTbCA OTBETHbIN pasbem Tuna PBD2-22 (BxoAUT B KOMMMEKT
NnocTaBkn).

MoMUMO MHTEPMENCHOIO pasbemMa y MOAYNSA eCTb Tak HasblBaeMbll "MOHTaXHbIN" pa3bem
(PLD2-8), koTopbin mMmeeT cyrybo KOHCTPYKTMBHOE HasHadeHue - obecrneumBaeT HageXHyH
YCTaAHOBKY MOAyns Ha nnaTy u3genusi, B KOTOPOM OH mMcnonb3yeTcs. Hukakme curHanbl Ha aTOT
pasbeM He BbiBegeHbl. OTBeTHast 4YacTb MOHTaXHoOro pasbema (PBD2-8) Takke Bxoaut B
KOMMAEKT NOCTaBKM.

=i

102 <> | @H | <> 101
o 104 €«>» >
HasHauveHune KOHTaKTOB NHTepdencHoro 99 103
pasbemMa rokasaHo Ha pucyHke. CTpenkamu RxD —» @e —>» TxD
yKasaHbl HanpasfieHusi CUrHanoB: W3 moayns TFG —> @e > o5
(BbIXOA) N B Mogynb (BXoA). NC @9 NC
YPOBHM NOMMYECKMX CUrHaMNoB NHTepdeica: RTS —> @@ —» CMD_LED
0 - <0,2xVcc
’ RESET — —» TX_LED
1->0,8xVcc, @® -
roe VCC - HanpsxeHue nutauus mopyns  DCD/485_DE <— @@ —>» BUFST_LED
(mOMyCTUMBIN AnanasoH - 3.3...3.5 B). pck «— @@ —> pATA
+3vi — > Q@ — anp
+3v3 — > @@ —— GND
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Paduomodynu «CIEKTP 433 SX OEM» u «CIEKTP 868 SX OEM»

Pykoesodcmeo o akcnsyamayuu

102@ H 101
104@ @ '03

RESET

O s

CMD_LED /
RX_LED

@® Tx_LeD

@ BUFsT_LED

@ pata
@ pcik
A +3v3

@ A ano

Bxoabl/Bbixoabl 06LLEr0 HA3HAYEHUS.

B TekyLlen annapaTtHOM Bepcun Moayns, AaHHbIe BbIBOAbI HE UCMOMb3YHOTCS.
Bbixoa nocnepoBaTenbHbiX AaHHbIX UART.
Bxopn nocnepoBaTenbHbiX AaHHbIX UART.

Bbixog «ClearToSend» moayns. AKTUBHBIN ypoBeHb — 0. [py BKMOYEHHOM annapaTtHOM
KoHTpore notoka no UART Moaynb yCTaHaBNUBaET akTUBHbLIA YPOBEHb 3TOrO cUrHana npu
rOTOBHOCTU NpUHUMAaTL AaHHble Mo uenu RxD. JaHHble, nepefaHHble B Moaynb nNpu
HeaKTMBHOM YPOBHE 3TOro curHana, OyayT noTepsiHbl.

Bxog «ReadyToSend» mogyns. AKTuBHbIN ypoBeHb — 0. Mpu BKMtOYEeHHOM annapaTHOM
KoHTpone notoka no UART mMoaysb BbligaeT AaHHbIe B Lernb TXD ToMbKo Npy akTMBHOM YPOBHE
3TOro curHana. ECcTb BO3MOXHOCTb OTKIMOUYNTL aHanNu3 3Toro curHana nepes Bolgadert AaHHbIX.
OcraBnsiTe KOHTaKT HENOAKIMYEHHbIM, eCn He cobrpaeTech ero UcnosbL3oBaTb.

Bbixog moayns. MNMpu pabote nocnegosatenbHoro uHtepderica UART B pexume RS-232 curHan
nmeeT pyHkumoHaneHocTb DCD (DataCarrierDetect) ¢ BO3MOXHOCTbIO 3a4aHus
[ononHnTenbHon hyHKumMoHanbHocTu. Mpu paboTe nocnegoBartensHoro nHtepdenca UART B
pexume RS-485 curHan ncnonb3yeTcs AN ynpasneHus BHELWHUM ApanBepoM WinHbl RS-485
(Driver Enable). AKTMBHbIN ypoBeHb — 1.

Bxopg BHelwwHero curHana annapaTHoro copoca moayns. AKTUBHbIN ypoBeHb — 0. «[oaTaHyT»
BHYTpU Moayns K uenu +3V3. OcTaBnanTe KOHTaKT HEMOOKIMIOYEHHbIM, eCnn He cobupaeTech
ero ucnornb3oBaTb.

Bxoa BHelHero curHana nepeBoga Moayrnsi B KOMaHAHbIA pexunm (Hanpumep, ansi
KOHGMrypaumm nnm obHoBneHnst BCTpoeHHoro MNO). AKTMBHbIN ypoBeHb - 0. "MoatsaHyT"
pPEe3nCTOpOM BHYTPU MOAYIS K K Lenu nutaHus +3V3.

Bbixog Moayns, UHONLUPYOLLNA peXnM paboTbl «KOMaHOHbIAY. AKTUBHBIN ypoBeHb — Moaynb
yCTaHaBnNMBaeT 3TOT CUrHas akTUBHbIM, KOrga HaXoAMTCS B KOMaHOHOM pexume.
Ob6ecneunBaeT Tok 40 20 MA, 4YTO NO3BOSISET HANPAMYIO NOAKMOYATL K 3TOMY KOHTAKTy
cBeToamog.

Bbixog Moayns, HONLUPYOLLMIA BKITOYEHME nepegaTymka. AKTMBHbIN ypoBeHb — 1. Mogynb
ycTaHaBNMBaeT 3TOT CUIHan akTMBHbLIM BO BPeEMs nepefaydn AaHHbix B acpmp. ObecneunBaeT Tok
00 20 MA, 4TO NO3BOMSIET HANPSIMYIO NOAKMOYATL K 3TOMY KOHTaKTy CBETOAMON,.

Bbixog Moaynsi, CUrHaNU3npyoLLMA 0 HanM4YumM gaHHbIX Ans nepegaym B acomp B Gydepe
Moayns. AKTUBHbIM ypoBeHb — 1. OBecneunBaeT Tok 4o 20 MA, YTO NO3BOMSAET HaMNpPsIMyHo
MOAKIOYATb K 3TOMY KOHTaKTy CBeToAMOp.

TexHonornyeckme BbiXoabl Moayna, NCNonb3yKTCA NMpU ero HaCTpOWKe. OcTtaBbTe
HenoaKNto4YeHHbIM.

Bxon nuTaHusa moayns. JonycTUMbli Anana3oH HanpskeHust nutanunsa- 3,3...3,5B (3.3 B -
HOMMWHarbHoE).

"Ooéwmn",

2.1 TMUTAHUE, NOTPEBIISIEMbIA TOK

Moaynb paccumTaH Ha MUTaHWe OT BHELUHEro MCTOYHMKA C HOMWHASbHbIM HamnpsbkeHuem
+3,3 B. PaboTtocnoco6GHOCTbL MOAYNSA COXpPaHAETCA B AMana3oHe HanpsbkeHun nutaHusa oT +3,3 go

+3,5 B.
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Paduomodynu «CIEKTP 433 SX OEM» u «CIEKTP 868 SX OEM» Pykoesodcmeo no aKcriyamayuu

MuTtaHne moayns OOMKHO OCYLLECTBAATLCS OT UCTOYHMKA MUTaHUS ¢ HanpskeHnem 3.3 B,
obecneymBatoLero Tok He meHee 1000 MA.

MoTpebnsembin Mogynem TOK 3aBMCUT OT YCTAHOBMEHHOMO YPOBHSI BbIXOAHOW MOLLHOCTU
nepegartyunka (cMm. pasgen "BbixogHas MoLwHOCTb nepeaatynka (SPWR)™).

Tak kak gmanasoHbl ISM 433 n ISM 868 oTtnnyatoTcs No paspeLlleHHOMY YPOBHIO MOLLHOCTU
nepenatymnka, moaynu "Cnektp 433 SX OEM" n "Cnektp 868 SX OEM" nmetoT pasHble HaCTPOMKK
BbIXOAHOM MOLLHOCTU 1, COOTBETCTBEHHO, Pa3HbIl TOK NOTpebneHus.

MapameTp 433 SX OEM" 868 SX OEM"

$PWR MowHocTb Tok no uenun +3V3 MowHocTb Tok no uenu +3V3
$PWR=0 10 mBT 80 A 25 MBT 170 MA
$PWR=1 100 mBT 220 mA 100 mBT 240 MA
$PWR=2 200 mBT 280 A 300 mBT 400 mA
$PWR=3 350 mBT 390 vA 500 mBT 500 mA

2.2 WHTEPoENC UART, MPEOGPA30BAHME B RS-232 M RS-485

Mogynb obecneumnsBaeTt paboty nocnegosatensHoro nopta UART (curHanbl RxD u TxD) B
pexumax RS-232 (aynnekcHeln) n RS-485 (nonygynnekcHein). Boibop pexvma npons3BoauTcs
nporpaMMmnpoBaHNeEM TexHorormyeckoro napametpa SRGF4.

MapameTpbl nHTEpdenca (CKOPOCTb AaHHbIX, KONIMYECTBO CTOMOBLIX OWUT M T.4.) 3agatoTcs
komaHgon $COM.

2.2.1 UART B PEXXUME RS-232

B pexunme RS-232 ncnonb3ytoTcs curHansi:

e RxD, TxD - Bxoa/Bbixog nocrneaoBaTenbHbIX JaHHbIX;

e CTS - curHan annapaTHOro ynpasfeHWe MOTOKOM AaHHbIX (BbIxod). YCTaHaBnvBaeTcs
MOAyneMm B clnyyae nepenonHeHnsa BXo4Horo bydepa;

e RTS - curHan annapaTHOro ynpaereHue NOTOKOM AaHHbIX (Bxod). Peakuma moaoyns Ha
curHan RTS nporpammupyetcs komangon $COM;

e DCD/485 DE - BbIxOog4 C nporpamMmupyemon (yHKUmMen (3agaetca B HaCTpOKMKax).
Mcnonb3oBaTb He 06a3aTernbHO.

CurHan DCD/485 DE npun pabote B pexmme RS-232 MOXeT uMeTb crnegywollee
Ha3Ha4deHwue:

HopmanbHbIn pexuM. B pgaHHoM pexume curHan DCD/485 DE ycTaHOBMEH, €Crnu
MOAyNnb Haxoautcs B nwboMm pexume nepepadn  AdaHHbIX  (pexumbl - «[1po3payHbiny,
«[NakeTHbI#1», «[lakeTHbI#2»), n cOpOLLEH, Korga MOAYNb HAaXoAUTCS B pexunme « KomaHaHbINY .

PeXXum Hannuua coeauHeHus. B naHHom pexume curHan DCD/485 DE aktuseH, koraa
yCTaHOBIIEHa CBA3b C agpecyeMbiM yaaneHHbIM Moaynem, U cOpoLLeH B OCTarnbHbIX Cry4Yasx.

PeXuUM aKTUBHOCTU. nepenayn AaHHbiX No MHTepdeincy RS-232 (pexum DCD232). B
OaHHOM pexume curHan DCD/485 DE yctaHaBnuBaeTcs nepeq Bbldayvern gaHHbIX Ha Bbixog TxD
Moaynsa n cbpacbiBaeTcs nocne 3aBeplleHns Bbigaum AaHHbIX. C AaHHbIM PEXMMOM CBSA3aHbl ABa
BpeMeHHbIx napametpa PRE_DCD _TIME n POST_DCD TIME (peructpbl $RG24, $RG25).
MapameTpbl M3MepPATCA B eAuMHMLAX, paBHbIX MOMOBUMHE ANUTENbHOCTU nepefaqn 1 6uta Ha

BblOpaHHOM ckopocTu. Mo ymonyanuo (MM nocne
BbINOSHEHUS KoMaHApbl SIEE) napamertpbl | °0¢e-9
PRE_DCD_TIME un POST_DCD_TIME paBHbl 1. P oo, e pr——

BHaveHms 0 w1 [AnNAa  OaHHbIX  NapameTpoB o [X:X:X:X:XZX:X:XX
paBHO3Ha4Hbl. Bbibop pexuma curhana DCD/485 DE | I
3afaeTtca komaHaon $DCD.

MmeeTcss BO3MOXHOCTb WHBEPTMpPOBaTb YpoBHWM curHana DCD/485 DE. Pexnm
WHBEPTUPOBaHMS yCcTaHaBnueaeTtcs outom Invert_DCD peructpa $COM.

2.2.2 UART B PEXXUME RS-485
B pexxume RS-485 ncnonbaytotca curHans:
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e RxD, TxD - Bxoa/Bbixoq nocrnegoBaTenbHbIX JAHHbIX;
e DCD/485_DE - BbIxog C (hyHKUMERN ynpaBneHus nepefalowium gpariBepom
RS-485 (Driver Enable).

B pexume RS-485 curHan DCD/485 DE npuobpetaeTr dyHkumtio Driver Enable (DE) u
ncrnonb3yeTcs ANd BKMAKYEHUS BHELWIHEero AparBepa LWuHbl RS-485 - CTaHOBUTCH aKTUMBHbLIM
nepep Bblgayen gaHHbIX Ha MHUIO TXD. Bpemsa npea- 1 nocT- yctaHoBku curHana DCD/485_DE B
3TOM crniyvae nporpammupyetca napametpamm PRE_DCD_TIME n POST_DCD_TIME (perucTpsbl
$RG24, $RG25, cMm. BbILLE).

[na npepoTtepalleHnsa Konnuami npu pabote no nonyaynnekcHoMmy uHtepdency RS-485 B
moayne BBegeH napametp RS485 GUARD_TIME (permctp $RG29). C nomowibio napameTpa
$RG29 nporpammupyeTcsa TanuM-ayT nocrne npvema nocnegHero 6anta no nuHum RxD. B cnyvae
HanMuua gaHHbIX ANs nepegadn, Moaynb aHanuanpyeT NMHUMIO RXD 1 BbldaeT AaHHbIE HA JIMHUIO
TXD Tonbko npu ycnosuu, 4To 3a Bpemsa RS485 _GUARD_TIME He nony4eHO HM ogHoro Ganta no
nHum RxD. CyeTumnk Tanm-ayTa cbpacbiBaeTcsl Npu nonyvyeHun kaxaoro 6amta no nuHum RxD.
MapameTtp $RG29 3apaetcsa B eanHMuax, kpaTHbiXx 5 Mc. B cnyyae HyneBoro 3HadeHusi pexum
TaMm-ayTa He aKTUBU3UPYETCS U OaHHble nepefarnTca Ha nuHuio TxD. Mo ymonyaHuio (nocne
BbiNONHeHNss komaHabl $IEE) napameTtp RS485 GUARD TIME paBeH 0. [lapameTp
RS485_GUARD_TIME moxeT ObITb akTMBM3NpPOBaH u B pexnme DCD232.

2.2.3 T1OOKMOYEHUWE K MMKPOKOHTPOJIIIEPY

Moayrnb paccumTaH Ha NPAMOoe NMOAKIMIOYEHNE K MUKPOKOHTPOMNNEPY UM MUKPOMNPOLIECCOPY,
nuTalLWwemMycsa OT TOro Xe WUCTOYHMKA NuTaHus. HomuHanbHoe HanpskeHue nutanus - +3,3 B,
OOoNyCTUMbIA gmanasoH 3,3...3,5 B.

YpoBHu normndeckmx curHanos mogynsa (rge VCC - HanpsikeHve nuTaHus Moayns):
e 0-<0,2xVcc
e 1->0,8xVcc,

[Mpn TMNOBOM MpPUMEHEeHUN ANA NOAKMYEHUS UCMOoNb3YTCA Tonbko curHansl RxD n TxD.
Mcnonb3oBaHue curHanoB RTS, CTS n DCD/485 DE He obsa3atenbHoe. Moaynb B nobom cnyyae
OypeT yctaHaBnmBaTb cocTosHMe BbixogoB DCD/485 DE n CTS B COOTBETCTBUM C JIOTMKON UX
paboTbl, BHELLHEE YCTPONCTBO CaMO AOSPKHO pelwlaTb, obpallatb N Ha HUX BHUMaHue. Peakuus
Xe mogyna Ha coctosHue Bxoga RTS nporpammupyetcs komangon $COM: moaynb MOXeT
yunTbiBaTb €ro COCTOSIHME U BblAaBaTb nocriegoBaTeribHble AaHHble Ha NUHUIO TXD TonbKko npu
yCTaHOBIIEHHOM curHane RTS, a MOXeT 1 He aHann3MpoBaTb 3TOT CUrHan.

2.2.4 [IPEOBPA3OBAHUE B RS-232

[ns npeobpasoBaHnst curHanoB wuHTepdgenca UART B curHanbl, COOTBETCTBYHOLLME
ctaHgapTy RS-232, cnegyeT ncnonb3oBaTb BHELLUHIO MUKPOCXEMY NpeobpasoBaTens ypOBHEN.

Habop npeobpa3syembix CUrHanoB 3aBUCUT OT KOHKPETHOIO MPUMEHEHNS: B TUMOBOM crydae
MCNONb3YKTCA TOMbKO BXO4 W BbIXOA4 nocnefoBaTtesibHbiX AaHHblX RxD u TxD, npwu
HeobXoaMMOCTN MOXHO "AgobaBuTb" curHanbl annapaTtHoro ynpaenenus notokom CTS n RTS, a
Takke curHan DCD/485 DE.

Ha pucyHke B kayecTBe WANIOCTpaUMM MoOkasaHa YNpPOLLeHHasi cxemMa MNOAOKIIYEHNs K
Moaynto mukpocxemol ADM3202, kak oguH 13

BO3MOXHbIX BapuaHToB. 34ecbh KpoMe o - 11 s o
" " o R [ 10 T2in T2out i 232 _CT:
CcTaHAapTHbIX ueneu RxD un TxD g - N —— 1 wao
ncnoneaytotca uenm CTS m RTS. KoHeyHo, = - %Rm- - | rem z —— =25
MOXHO WMCMOMb30BaTh U APYrMe aHarnornyHbIe S e | - P s e
MUKPOCXeMbl MobOro npousBoavTens Ha R e | Pl I I e e
HY>XHO€e KoNnm4ecTBO KaHanoB Sl ADM3202ARU 1T S
npuema/nepegauyu. - o o S

2.2.5 [NPEOBPA30OBAHME B RS-485
[Ons npeobpa3oBaHnsi curHanoB wuHTepdgenica UART B curHanbl, COOTBETCTBYHOLLUNE
cTtaHgapTy RS-485 Hy>kHO MCNonb3oBaTh BHELLHIO MUKPOCXeMy nNpeobpasoBaTens ypOBHEN.
Mpun aTtom mcnonbaytotcs curHansl RXD n TxD, a Takke curHan DCD/485 DE, koTopbiv B
pexume RS-485 craHOBMTCA ynpaBnswwMM OnS ApavBepa MUKpPocxeMbl npeobpasoBaTens
YPOBHEMN.
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Ha pucyHke B kKadyecTBe MNNOCTpaLmMm NokasaHa CUMNbHO YNpoLLEeHHas cxemMa NOoAKMYeHUs K
MOAYMN0 MUKpocxeMbl npeobpasoBatens ADM3483, kak oaMH U3 BO3MOXHbIX BapuaHTOB.
KoHeyHO, MOXHO wucnonb3oBatb W Apyrve . . . . . . . . L o

aHarnormyHble MUKPOCXEMbI nmoboro - mio S s - A
npoussoanTens - Hanpumep, - =" ~RE BH— £ .
oBecnednBatoLLe ranbBaHIEcKylo pasBasky - - fp-————#pe - | | vocE—peave - -
- 9 DI GND -
nHTepdenca RS-485. L AR ]_I -

2.3  [JOnONHNTENBLHBIE CUrHASbI

2.3.1 CurHAnbl cTATYCA CMD_LED, TX_LED, BUFST_LED
Tpw BbIxo4a Mo4yNsA OTOGpaXKatoT ero TeKyLLee COCTOSHUE:

@ CMD_LED WHankauma "koMmaHgHoOro" pexum. YctaHaBnmeaeTcs B 1, Korga MOAySb HAaX0AUTCA B
KOMaHOHOM pexume.

@ TX_LED NHaukaunsa nepenayvn AaHHbIX B SC*)VIp. YcraHaBnmBaeTcs B 1, BO BpemMs BKIO4YEeHNA
nepegatyumka.

@ BUFST_LED | NHAukauua Hanuuua B Bydepe moaynsa AaHHbIX, NOMyYeHHbIX OT BHELUHEro
obopynoBaHusa no UART. YcTaHaBnueaeTcsa B 1 Npy Hannuum gaHHbIX.

Bce Bbixogbl obecneunBatoT Tok Ao 20 MA, 4TO NO3BOSSET HAMPAMYK NOAKMOYaTb K HUM
cBeTOaMOAbl Yepes TOKOOrpaHNYMBaLLMe PE3NCTOPbI.

2.3.2 CurHan CFG
Bxon CFG ucnonb3yeTtcs Ans nepeBofda Moayrns B KOMaHAHbLIN pexum Ans KoHurypaumm
(cm. ganee), a Takke gpyrve BcnomMmoratenbHble pexumbl. Bxoa "noatsaHyT" depes pesncTop
BHYTPU Moayns k uenun +3V3. AKTUBHLIN ypoBeHb - 0 (3ambikaHne Ha GND).
Kak npaBuno, ko Bxogy CFG nogkmo4yaroT KHOMKY, 3aMblKaloLyld KOHTAKT Ha "3emnio”
(GND).
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3 PABOTA C MOQY/IEM

3.1 YcraHOBKA MoA4yiis B ATMAPATYPY I10JIb3OBATEJIA

Mooynb npefHasHadeH OnNa YCTAHOBKM Ha MeyaTHy nnaty BHYTpM annapaTtypsbl
nosfib3oBaTensa C NOMOLLbI MHTEP(ENCHOMO N MOHTaXHOrO pasbeMOB U (PUKCUpyeTCcs Ha nnarte
BMHTaMu M2 yepes KpenexHble 0TBEPCTUS N CTOMKKN (BOHKN).

B kOMMNeKkT noctaBkM MOAyns BXOOAT OTBETHble 4YacTW WUHTEPMENCHOrO0 U MOHTAaXKHOMO
pasbema (PBD2-22 n PBD2-8 coOTBETCTBEHHO).

MabapuTHble pa3mepbl MOAYNS U PEKOMEHAYEMOE Nocago4HOe MECTO Noa Hero nokasaHbl B
pasgene "MabapuTHble N yCTAaHOBOYHbLIE pa3Mepbl”.

AHTEHHbIN pasbem mMoaynsa (MuHuaTiopHbIM UFL) noaxoguT TONbKO ANs COEOUHEHUIN BHYTPU
Kopnyca, No3ToMy Af4 BblBOA Ha KOPMyC M3genusa pasbema AN BHELWHEeN aHTeHHbl cnenyet
NCnonb3oBaTb KOPOTKMM Kabenb-nepexodHnK, C OOHOM CTOPOHbl Yy KoToporo pasbem UFL
(nogkntovaeTca K Mogynio), a ¢ gpyrom - nogxogdwmin BY pasbem Ons yCTaHOBKM Ha CTEHKY
Kopriyca (Kak npaBurio, ucnonb3yot pasbeMm SMA).

3.2 MoaKMoOYEHWE BHELIHUX AHTEHH

[anbHoCTb CBA3M Mexay MoaynsMu 3aBUCUT OT PasfUYHbIX (PaKTOPOB, OCHOBHbIMU W3
KOTOPbIX SBMSOTCS:
e XapaKTep MeCTHOCTU;
e MapameTpbl U MECTO YCTAHOBKM UCMONb3YEMbIX aHTEHH;
e romMexoBasi 06CTaHOBKa B paanoacdmpe;
e napameTpbl MOAYMeN (MOLHOCTb, CKOPOCTb AaHHbIX B 3Mpe U T.4.).

Ha npaktuke B MakcumarnbHO KOMMOPTHLIX YCAOBUAX (NpsMas BUOUMOCTb, HamnpasSieHHble
aHTeHHbl ¢ ycunenuem 10...12 dBi, oTCyTCTBME NMOMEX) MOXHO pacCyMTbiBaTb Ha LanbHOCTb OO
7...10 Km.

CoBMECTHO C MOAYNAMW MOXHO WCMNONb30BaThb I0Oble BHELIHWE aHTEeHHbl AuanasoHa
433 My n 868 My (B cooTtBeTcTBUM C paboyMm guana3oHoM MoAymnsl) C  BOJSIHOBbLIM
conpotmBneHnem 50 OMm. Twun aHTEHHbl BbIBMPAETCA WCXOAS W3  YCMOBUW 3JKChnyaTauumu,
paccTosiHUS Mexay ob6bekTaMmmn 1 NX B3aUMHOTO pacrnoOXeHUs.

HonyckaeTtcsa pabota moayns 6e3 aHTeHHbl UM C OTPE3KOM MPOBOAA BMECTO aHTEHHbl Ha
MWHUMArbHOW MOLLHOCTK (Hanpumep, npy nabopaTopHbIX 3KCNEepUMEHTax B npeaenax KomHatbl,
Korga 4yBCTBUTENbHOCTM MOAYNEN AOCTAaTOUHO Ans paboTbl 6e3 aHTEHHbI).

Ecnu BHeWHss aHTeHHa ycTaHaBnMBaeTCcs Aaneko oT moayns (HeobxoaMMo MPUMEHATb
aHTeHHbIn kabenb anuHHee 10...15 mMeTpoB) cnegyeT WCNONbL30BaThb KAa4YeCTBEHHbIE MapKU
kabenewn ¢ HU3KUMWN NOTEPAMM.

MoTtepn B kKaberne MOXHO CKOMMNEHCUPOBaTb YBENWYEHWEM BbIXOOAHOW  MOLLHOCTU
nepegartyuka.

3.3 HACTPOVMKA MAPAMETPOB

Moaynb umMeeT pasnuyHble pexuMmbl paboTbl, NO3BONSAKOLME MCMONb30BaTb €ro npwu
MOCTPOEHMN Pa3fMYHbIX CUCTEM Mepefavy AaHHbIX C Pasnu4YHbIM BHEWHMM o060opyaoBaHUEM,
noaToMy nepea aKcnfyaTauMen Moaynd MoxeT notpeboBaTbCsi YCTaHOBKA BHYTPEHHUX
napameTpoB, OMpedensiowmnx pexmmbl  paboTbl  Moaynd, napamMeTpbl  BCTPOEHHOro
npuvemonepeaaTymka, HaCTPONKN NocrnenoBaTeNnbLHOro MHTEpdenca ap.
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3ajaHHble napamMeTpbl XpaHATCA B 3HeproHedasucumon namsatn (OHO3Y) mogyns wu
BOCCTaHaBMMBAOTCA NPU BKIMIOYEHUM MUTaHMA. Takum o6pa3om CKOHMUrypUpOBaHHbLIN MOAYIb
rotoB Kk paboTe B 3a4aHHOM pexume C 3ajlaHHbIMU NapameTpamMun Npu nogave Ha Hero NUTaHus.

KoHdpurypauma moaynst nponsBOAMTCA C MOMOLLBbIO TEKCTOBbLIX KOMaHA, rnofaBaeMblX Ha
uHTepdenc UART moaynsa u3 TepMuHanbHOW nporpaMmmbl Ha nepcoHanbHoM komnbiotepe (MK).
Takum o6pasom, AN KOHUIypaumm HyXHO obecneunTb nogkntoveHne uHTepdenca UART
moayns k K.

YpobHee Bcero uMcnonb3oBaTb ANA 3TOr0 OTNadoyHy0 nnaty (CM. Aanee) - OHa yxe
copepxut npeobpasosatens UART-USB 1 nostomy Hanpsmyto nogkntoyaetcs k nopty USB TK.
Ha K npu nogkntoveHun nosiensieTca BupTyanbHeit COM-nopt, 4epe3 koTopbid n Oyaet
OCYLLIECTBIATLCH KOHUrypauusa Moayns U3 TepMmHanbHOW Nporpammbl.

3.3.1 OT/IALOYHASA MIIATA
[ns yoobcTBa 0TnagkvM yCTPOUCTB C UCMOMb30BaHNEM MOAYIEN, a TakkKe ANs NOAKMIYEHNS
ux MK anga koHurypaumm napameTpoB u cMmeHbl Bepcum 0O yaobHO ncnonb3oBaTth cneunanbHyo
OTNado4HyIo nnaTy, CoaepXKaLlyto:
e CcTabunmsaTop HanpsbkeHust nuTaHus +3,3 B;
e npeobpasosatenu yposHen nHtepdernca UART B RS-485, RS-232 n USB;
e kHonkn CFG n RESET, noaknoveHHble K COOTBETCTBYIOLLMM KOHTaKTamM MHTEpPEenCcHOro
pasbema;
e CBETOAMOAHbLIE MHAMKATOPbLI, OTOBpaXKaroLme COCTOAHNE pasfnUYHbIX CUrHANoOB MOAYIS;
e kHomku (gybnupytotca DIP nepeknoyatensMu) ang MMMTauumn BHELLIHUX CUMHAroB Mpu
NCNONb30BaHUM anbTepPHATUBHOIO (PyHKUMOHMpoBaHUSA curHanos moaynsa (100...107) u
CBETOANOOHbIE NHOMKATOPbLI, OTOOpaXatoLumMe COCTOSAHME CUrHanoB MOAYNS;

O [elie][e][e](e][e] O

105

@ Knemmbi RS-485

01 | m A Qll
02 | mC
103 | W1
04 | w1 GND m Knemmbi RS-232
05 | W1
os | ro (Ol | .
DCD/485_DE [
wo |l
Nepex, Tent.
Rs-485 / (usB)

= RS-232 (USB)
RS-485

Pasbem RS-232
(DB9-F)
— 2-TxD
-— 3—-RxD
«— 7-RTS
— 8-CTS
5-GND

I

' | Grigkre 433 SX oem
: CHEKTP 868 SX 0EM
|
I
|

LCD_“ ——osososossooad ) Pasvem MicroUSB
=

O = = =

lNMnata nMTaeTcsa OT BHELUHEro MCTOYHMKA (4ONYCTUMbIA Onana3oH HanpsbkeHus - +5...+32 B)
Yyepes3 COOTBETCTBYHOLLME KNEMMbI.

CbemHas nepembidka +3V3 paspbiBaeT COOTBETCTBYKOLIME LENUM NUTaHUA Mogynsa. OTUM
yaobHO Monb30BaTbCA, Hanpumep, Ans NOAKMNIOYEeHNA B pa3pbiB Lenu nutaHusa amnepmeTpa ans
KOHTPOIS NoTpebrnsaemMoro no 3Ton Lenu Toka.

Mepekniovatenem RS485/RS232 (USB) Bblbupaetca pabouni  npeobpasoBaTenb
nHTepgenca UART.

Mpeobpasosatenun UART-RS232 n UART-USB moayns paboTaloT Ha OTnagoyHoOW nnarte
"NapannensHo", N03TOMY He cnegyeT OOHOBPEMEHHO MCMNoNb30BaTh 06a aTUX nHTEepderca.

Ona pabotel no RS-485, kpome dmsnyeckoro Bbibopa RS-485 nepekntoyatenem HyxXHO

TaKkke akTMBupoBaTb pexumm RS-485 nporpammHo (cMm. pasgen "AkTMBM3aums uHTepderica
RS-485 ($RGF4)").

GND | (Dl
peL

+5..32 B| |Of

Mnata coaepXuT cBeTOAMOAHbIE UHAMKATOPbI, OTOOpaXxatoLLmMe COCTOSHUE Moy ns:
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PWR | HoMKkaToOp HanMumsa nutaHus.
USB | MhgunkaTtop pabotbl USB.

COM_LED | lNoakntoyeH K oQHOMMEHHOMY KOHTaKTy moayns. OCHOBHast OYHKUMS -
WHOMKaATOP KOMaHOHOro pexuma.

TX_LED | lNogkntoyeH K OAHOMMEHHOMY KOHTaKTy Moayns. OcCHoBHasA PyHKUUS -
MHOWKaTOp Nepefayn AaHHbIX B 3dMp (3aropaeTcs nNpu BKNIOYEHUM
nepegartymka Moayns).

BUFST_LED | lNogknio4yeH K OAHOMMEHHOMY KOHTaKTy Moayns. OCHOBHasA OyHKUUS -
MHOWKATOP Hannuns B NpUemMHOM Bydepe AaHHbIX, NOMYyYEHHbIX OT BHELLHEro
yctponctea no UART (no uenu RxD).

DCD/485_DE | lNoakntoveH K O4HOMMEHHOMY KOHTaKTy MOAYNs U 0TobpaxaeT ero CocTosiHue:
3aropaetcs korga curHan DCD/485 DE yctaHaBnusaeTcs B "1".

CTS | OTtobpaxaeT coCTosiHne OAHOMMEHHOIO CUrHana moayns. 3aropaetcs
KpacHbIM, Korga Moayrb He roTOB NpUHUMaTh AaHHble (Bydep Ha nepenady
nepernosiHeH).

RTS | OtobpaxaeT coCTosAHME OQHOMMEHHOIO curHana moayns. 3aropaertcs
KpacHbIM, Korga NoAKI4YeHHoe YCTPONCTBO K MOAYI0 HE TOTOBO NPUHMMATL
JaHHble.

KHonkn RESET n CFG 3ambikatoT COOTBETCTBYHLLUME KOHTaKTbl MOAYSISI Ha «3EeMII0» U
ncnonb3yTca Anda annapatHoro cbpoca moaynsa (RESET) n gns nepeBofa ero B KOMaHOHbIN U
apyrme BcnomoratenbHble pexumbl (CFG).

KpaTkoBpemeHHOe HaxaTtue kHonku CFG npuBoguT K nepexogy MOAyNns B KOMaHOHbIV
PEXUM C TEKyLUMMU (3adaHHbIMKU komaHao $COM) napametpamm UART. Mpu 3ToM 3aropaeTcs
nugmkatop COM_LED - npmusHak HaxoXgeHus Moayrsi B KOMaHLHOM pexume.

KHonka CFG Takke ucronb3yetca Ans nepexoda B ApyrMe BCNOMOraTeribHble PexuMbl
paboTbl Mogyns: ecnu nogaTb NUTaHUE Ha MOAYIMb (MM NPOU3BECTU cOpoc kHonko RESET) npu
HaxxaTon kHomnke CFG, napa wmnhgukatopoB TX LED n BUFST_LED HaudHyT nocnegoBaTenbHO
(4epes3 1 cekyHOy) u3aMeHATb cBoe cocTosdHme («1» - roput, «O» - He ropuT), M BbIOOp
BCMOMOraTenibHOro pexxmmMa Hy>HO MPOU3BOAUTb OTNycKaHueM KHOMkM CFG B HYXHbI MOMEHT B
COOTBETCTBMM CO criegyrolen Tabnuuen:

CocTtosiHne TX LED BUFST LED Pexum
ST1 0 0 Mepepayva gaHHbIX (paboynin)
ST2 0 TECT
ST3 | 1 e KomaHaHblit
ST4 Cwmena M0

Kak BugHo 13 1abnuubl, B KOMaHOHbIA PEXUM, MOMUMO KPaTKOBPEMEHHOMO HaXXaTUSA KHOMKU
CFG B paboyem pexume, MOXHO NEPENTU MU C MOMOLLbIO YOEPKMBAHUS STOM KHOMKM NMpu nogade
nutaHma unn cbpoce. OTnnumne cnocoboB nepexoga B KOMaHAHbIE PEXUM B TOM, YTO B NEepBOM
criyqae nepexopn OCYLLEecTBAsieTCs C TeKylwuMmu (3agaHHbiMM komaHgon $COM) napameTtpamu
UART mopayns, a BO BTOPOM - C 3aBe4OMO U3BeCTHbiMK napametpamu 9600 8N1. Taknum obpasom,
€eCnn HensBeCTHbl Tekylmne napameTpbl UART, MOXHO MCMONb30BaTb BTOPOWN cnocob nepexoaa,
4yT06bl HE NoABMpaTh NapameTpbl TEPMUHANBHON NPOorpamMMbl A5t KOHUrypauum moaynsi.

3.3.2 KOHouryrPAUMSA
KoHcpurypauma momyns npons3BOAMTCA C MOMOLLBbIO TEKCTOBbIX KOMaHz, nogaBaeMbiX Ha
nHtepcenc UART mogynsa. Ons koHdwurypauum ynobHO NOMb3oBaTbCA OTMNAA0YMHOW NnaTown,
KoTopas copepxuT npeobpasosatens UART-USB, kHonky CFG ans nepeBoga moayns B
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KOMaHAHbIN pexnM, pasnuyHble cBeToanoaHble MHOMKATOPLI. [lanee onuckiBaeTcs KOHUrypaums
WMEHHO C UCNOSb30BaHMEM OTIA40YHON NNaThbl.

YcTtaHoBuTe MOAYNb Ha OTNagoyHyo nnaTty, nogknoumte nopt USB nnatel kK nopty USB TK.
Mnata npu atom GygeT nutatbca OT WuHbl USB MK, AononHMTENbHOE BHEWHee NUTaHue npu
3TOM HEe HYXHO.

[OpariBepsbl USB BCTPOEHHOI0 B NAATY |2 twcreriep yerposcr f= |
npeobpasoBaTtens 4OMKHbl YCTAHOBUTLCS aBTOMATUYECKN, | =2 M7 #0 T0
nocrie yero B cucteme (Jucnertyep ycTPOMCTB) NOSABUTCSH § formponp oo oA
COM-nopT. Ha pucyHke nokasaH nopt COM10, HO Ha g e L 0
Bawem K oH MOXeT nonyuuTtb gpyron Homep. IMeHHO e L [
3TOT MOPT HyXHO OyaeT BbIGMpaTb B HacTpomkax o Tocmsaarn e (M
TepMMHanbHOM NporpaMmmbl Ansa paboTbl C MogyneM. + & Comenumopn

Mepekntoyatenb Bbibopa nopTta RS-232/RS-485 Ha

oTnago4Houn nnate npu nogkntodeHun k MK no USB gomkeH ObiTb B nonoxeHun RS-232/USB.
Ons koHdurypaumm notpebyetca nwbas TepmuHanbHas nporpamma  (TepmuHan). Mol
pekomeHgyem TepMmmHan PComm, KOTOPbIA €CTb Ha HaLleM caunTe.
Bknagky "Transmit" cnegyet HacTpoUTb Tak:
(MHave BBoaumble cumBonbl HE BYAYT OTOBPAXKATBCS B okHe TepmMuHana.)

g

IE‘_‘u PComm Terminal Emulator

Property x|
Profile Edit Port Manager . . .
* 'J ﬂ E@ M Communication Parameter  Terminal | File Transfer | Capturing | |
= . :
- Terminal tppe: Db Terminal hd —
P"}PEI-I:IE [ Window Size
Terminal | ,ﬁ Size: |20 = |25 [col % row)
Tranzmit History depth: |25 [umit: row]
|7 |:l:ll36| acho Transmit
[v Local echa

Send ‘Enter ke—"' az |CR :Iv Send ‘Enter' key as: |EF| ﬂ

B HacTtponkax TepmuHana Bbibepute pabounn COM-FlopT (ToT, KOTOpbIN nosiIBUNCS B
ancneTtyepe yCTPONCTB) U YCTaHOBUTE Y HErO criedytolme napameTpbl:
9600 604, 8 6uT gaHHbIX, 6e3 NpoBepkn YeTHOCTH, 1 cTonoBkIn 6mT (9600 8N1).

YnomsaHyTble Bbiwe napameTpbl nopta 9600 8N1 - "3aBoackue" napameTpbl modynsa. Ecnu
OHM MeHanucb (komaHga $COM), To B TepmuHane cnegyeT WUCMNONb30BaTb TE€ CaMmble
yCTaHOBIEHHblE NapameTpbl. MOXHO Takxe MCNoNb3oBaTb Nepexon B KOMaHAHbIN PeXUM C
3aBeOMO U3BECTHbIMK NapameTpamu, cM. pasgen "OtnagodHasl nnara'.

MepeBeante moaynb B pexum «KomaHOHbIM», KpaTKOBPEMEHHO HaxaB Ha kHonky CFG Ha
oTnagoyHon nnate. Npn aTom 3aroputcs nHankatop COM_LED (npu3Hak nepexoga B KOMaHAHbIN
pexum), a Moaynb BblAACT B TepMUHan npmueeTctame 1 bygeT oxvaatb BBOAA KOMaHA.

' SPECTR-4330EM SX'vl.06 Ecnu npuBeTCcTBME HE NOABUNOCH!:
(c) PATEOC 30/11/22 e HE YCTaHOBIEHbI UNWU YCTAHOBIEHbI HEKOPPEKTHO ApanBepa USB
OK> (ecnn Bxog no USB);

¢ BbibpaH He ToT COM-nopT B TepmuHane u 1.4.

Ecnu BUAHbI HeYMTaeMble CUMBOJbI:
napametpel COM-nopta B TepMmuHanNe He COOTBETCTBYIOT
napameTpam nopTta Moayns;
Bce komaHabl, nocbinaemble B MOAYMb, OOMMKHbl HauynHatbcs ¢ npedwmkca $ (0x24) wn
3akaHumBatbca cumBoriamm CR wmnm LF (OxOD,0x0A) — knasuwa Enter. [ocne nonyyenus
KOMaHAbl, BO3MOXHbI CrefyLne peakumm Moayns:

ER> - BBOA HEM3BECTHOW KOMaHAbI; OK> S$hello

27> - KOMaHAa NPUHSTA, HO COAEPXKMUT HEKOPPEKTHbIE NapameTpel; ~ ER> $COM=11100111
OK> $pact=999
22>
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OK> - KomaHaa BbINOMHEHa.

3 OK> $DMP
Mopanite Ha Mopynb komanay $DMP CH=92 PWR=3 TXID=0001
(HanevaTanTe €€ B OKHe TepMuHana, OTnpaBka AR=1 MNL=10 MYID=0004

kKomaHabl - krnasuwa ENTER). B oTeBeT moaynb PLEN =128 PACT=002L COM=11100111
OOIKeH BbIMOMHUTL €€, BblaB CAWCOK CBOMX  BPM =001 BPD =000 AIR=00000000
OCHOBHbIX NapaMeTpoB: ACKT =020 DCD =000 MDA=00000000
RETRY=000 RPTN=255 MDB=00001000
RESPT=000 MAXP=001 DFEC= --
EODS =FF RST=7 RFEC= --I
IOPIN=33333333 $24=01 $25=01
$26=00 $27=00 $28=0A $29=00
OK>
Ecnn mogynb He pearupyeT Ha KOMaHAbl, TO, BEPOSATHO, WUMETCs npobrnembl C
NOOKIMHYEHNEM €r0 K TEPMUMHAnNyY - HanpuUMep, HeNpaBubHO YCTaHOBIEH nepeknoyaTens Boldopa
RS-485/RS-232 (USB) Ha oTnago4yHon nnate - OH AOMKeH ObiTb B nonoxeHnn RS-232 (USB).
Ecnn Bbl He yBepeHbl, YTO MOAyNb UMEET 3aBOACKME YCTaHOBKW, peKoMeHAyem MnepBbiM
Aenom cbpocuTb ero HacTporku B 3aBoAckue komaHgon $IEE — 3To rapaHTupyeT m3BecTHoe
ncxogHoe COCTOoAHME MOLYIS:
$IEE Mxxxx J (BMECTO «XXXX» BBeAMUTE nocneaHune 4 umgpbl 3aBOACKOTO HOMeEpa Moayns).
lMocne BBOAA 3TOW KOMaHAbI MOAYIb aBTOMATUYECKM nepecbpocntca u Heobxoammo byaet
CHOBA BOMTWN B KOMaHOHbIV PEXUM.

BonblMHCTBO NapamMeTpoB TpebyT coxpaHeHuss komaHaon $S u nepecbpoca moayns
(komaHga $R, kHonka RESET unu BbikntoyYeHMe/BKIIOYEHNE NUTAHKUS).

He 3a6biBanTe 3anucbiBaTb napameTpbl! [locTaTO4uHO noaaTtb OAHY KomaHay $S
nocre Kaxaoro ceaHca MU3MeHeHUA napameTpoB.

3.4 PABOTA MOQYNEN B KAYECTBE MPO3PAYHOIO PAQUOYANMHNTENSI RS-232/485

3.4.1 OCHOBHBIE MPUHLMIBI Y TAPAMETPbI

Pagnomogynn "Cnektp 433 SX OEM" un "Cnektp 868 SX OEM", kak n BCe npouyune
paguomogynnm un mogaembl cemenctB "Cnektp 433" u "Cnektp 868" paspabartbiBanncb kak
MHOTrOOyHKLMOHArNbHbIE YCTPONCTBA, MO3TOMY OHW MMEIT MHOXECTBO PEXUMOB M NapameTpos,
obunmne KOTOpbIX MOXET BBECTM B 3aMeLLATENbCTBO NOMb30BaTensl.

OpHako B nogaensowem OOMbLIMHCTBE CrydaeB MOAYNMM WUCMOMb3YOTCS B Ka4yecTBe
«NPO3payvyHOro» YANUHUTENsS nocnefoBaTenbHblX MNopTtoB RS-485/232, npu aTtoM m3 Bcero
MHOXeCTBa NapameTpoB MOXET NoTpeboBaTbCsl N3MEHUTbL NULLb 2-3 OCHOBHbIX.

Mpo3payHOCTb B AaHHOM Clydae He O3Ha4vaeT, YTo Mogynu nepefawT B pagmoacup
HenocpeacTBEHHO AaHHbIE, MOSyYEHHbIE OT BHELHEro obopyaoBaHmsa — B admpe oHM paboTaroT
C COOCTBEHHbIM  MpPOTOKOSIOM, obecneuvBarOWMM  agpecauuto, NpPOBEPKY  OOCTaBKM,
NMOMEXOYCTOMYMBOE KOAMPOBaHUE 1 T.4. [po3pa’HOCTb O3HAYaEeT, YTO AaHHbIE, MOCTYNUBLUME HA
nocrnegoBaTenbHbI MOPT Moaynsa OyayT OOoCTaBneHbl Ha MNOcnefoBaTesNbHbIA MOPT (MOPThI)
yAanéHHoro moaynsa 6e3 namMeHeHui (C HEKOTOPbIMKM OrOBOPKaMu, CM. pasgen «[JononHuTenbHble
HacTpoku obopyaoBaHus»). TO €eCTb MOXHO T[OBOPUTb O MNPO3PAYHOCTM Ha YPOBHE
«nocrnefoBaTenbHbIA NOPT OAHOTO MOAYNA» — «MNOcrefoBaTernbHbIA NOPT (NOPThI) YAANEHHOIO
(yAanéHHbIx) Mogynem».

Bnarogapsi TakoM npo3payHOCTM  MpakTudeckn nwboe BHewHee 00OpyaoOBaHuME,
paboTatowee no nHtepdencam RS-485/232, 6yaet paboTaTb 1 Yepes3 pagnomoaynu, He 3amevas,
yTo paboTaeTt Yepes HUX — ANg Hero paboTa Yepe3 mogynu He BygeT oTnuyaTbest OoT paboTbl No
npoBoOAaM.

MpoTokonbl, No KoTopbiM paboTaeT BHewHee obopygoBaHue (ModBus, Bonung w T.4.)
NPaKkTU4ECKN HE UMEIT 3HaAYEeHMWs, MOCKONbKY Moaynu OyayT npo3payvHbl ANg 3TUX NPOTOKOJIOB.
Bce 91O kacaeTcs kak NpOCTbIX CUCTEM, KOrga HYXHO CBA3aTb Napy YCTPOWCTB, Tak u 6Gonee
CNOXHbIX cMcTeM cOopa AaHHbLIX U3 MHOXECTBA YAanEHHbIX OOHLEKTOB.
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Hukakmx cneumanbHbIX OrpPaHMYEeHUA Ha  KONMMYECTBO OOBLEKTOB B cCUCTEME C
pagvoMOAyNsAMM HEeT: MOXHO cKa3aTb, YTO ecnuM cuctema paboTaeT «no npoBoAaM», OHa
npakTU4eckn HaBepHska byaeTt paboTaTb 1 Yepes pagMoMoaynu.

30ecb CTOMT OTMETUTb, YTO MMEKOTCS HEKOTOPble OroBOPKW KacaTeNbHO MpO3pavyHOCTU
pagvomonynen, N B HEKOTOPbIX crnyyadx nocrne 3ameHbl npoeofoB RS-485/232 Ha moaynu
cucTema OTKaxeTcs cpasy xe 3apabortaTtb. K cyacTbio, 3TM BO3MOXHble npobnembl B paboTe
obopynoBaHusi 6e3 ocoboro Tpyaa npeogonumbl (CM. pasgen «ononHuTenbHble HaCTPOWKM
o6opyaoBaHua»).

B naHHOM pasgene npvBefeHbl pekoMeHnZauum No HacTpoWKe moaynen B 3TOM TUMOBOM
NPYMEHEHUN — B KA4YeCTBE «MPO3payHOroy yanMHUTENsi NocrneaoBaTenbHOro nopra.

Obsa3aTtenbHbIMU 1 HernpemMeHHbIMN YyCrnoBUAMHA I'IpaBI/IJ'IbHOIZ pa60TbI Mop,yne|7| B Ka4yectBe
pagnoyanmHnTena nocnegoBatesibHOro nopta ABNAKTCA:
e [apamMeTpbl nocnenoBaTesibHOro nopta mMoayns (CKOpOCTb, YETHOCTb U ,El,p) OOJDKHbI
coBnapgaTb C napamMeTpaMn nocrnenoBaTeribHONro nopta BHELLIHEro OGOpyD,OBaHI/IFI;
e BCe MoayJn CuUCTtembl B SCbI/Ipe AOJDKHbI pa60TaTb Ha OHOM YacToTe U CKOpPOCTMU.

Opyrvmu cnoBamu, Kaxabll Mogynb AOMKeH ObiTb cormacoBaH C NOAKMYEHHbIM K HEMY
obopynoBaHveM (napameTpbl NocrneaoBaTenbHOro NopTa), a Bce MOAYNYM CUCTEMbI JOIMKHbI ObITb
cornacoBaHbl Mexay cobon B achmpe (4actota u ckopocTb B admpe).

Mopaynu nocTaBnsATCA CO CrneayLwmmMmn napameTpamm «no yMOon4aHuoy:

e NPO3payHbIi LNMPOKOBELLATENbHbLIN PeXnM paboTbl (MMEHHO 3TOT pexum HyxeH B 99%

cnyvaes);

e napameTpbl nopta ($COM): 9600 604, 8 GUT AaHHbIX, 1 cTonosbIn 6UT (9600, 8N1);

e CKOpPOCTb 0B6MeHa gaHHbIMM No agupy ($AR): 9 600 6op;

e pabounit kaHan ($CH): 92 (433,920 MI'u) y "Cnektp 433 SX OEM" 1 01 (868,765 MI'u) y

"Cnektp 868 SX OEM".

Mo cyTn, 30ecb nepeyvucrieHbl MNpPakTUYeCcKM BCEe WMEKLWMEe 3HayeHue B TUMOBbIX
npuMeHeHusax napameTpbl. OcTanbHble NapamMeTpbl CKOpee BCEro He MNOBAUSIIOT Ha paboTy
Moayrnen B TUNOBbIX NPUMEHEHMSAX.

Takum o6pa3omMm, MOOyNU MNOCTaBASATCA yXKe MNpPaKTU4YeCKn TroTOBbIM K TUMNOBOMY
NPUMEHEHMIO, MOXEeT MNOHagoOUTbCA W3MEHUTb JNUWb HECKOSbKO OCHOBHbIX MNapamMeTpoB:
napameTpbl NnocrneaoBaTenbHOro nopta CKopocTb ObMeHa AaHHbIMKM B 3achmpe u (B HEKOTOPbIX
cny4vasnx) pabo4yto 4acToTy M MOLLHOCTb NepeaaTtyunka.

O6paTtnte BHMMaHWe, 4YTO Npu paboTe B Npo3padHOM LUMPOKOBELLATENbHOM peXMMe BCe
Moaynu cuctembl ByayT MMeTb OAMHAKOBbIE HACTPOMKW, @ UX Poflb B cucteme (macrtep
UnNun cnens, BeAyLWMA NN BeOOMbIN U T.4.) OyaeT onpeaenaTbes TONbKO POSbIO BHELLHETO
obopyaoBaHMs, a He HacTpoWkamu camux Moaynen (agpecaums OCyLIecTBRsieTCA Ha
YPOBHE BHeLIHero obopygoBaHWd, a He Ha ypoBHe mogynen). Takum obpasom, Bce
MOZYIM B TAKMX CUCTEMAX PaBHO3HAYHbI M B3aUMO3aMEHSIEMbI.

Ecnu Bbl He yBepeHbl, YTO MOoAyfb MMeeT 3aBOACKME YCTAHOBKW, pekoMeHayem cOpocuTb
€ro HacTpoWku B 3aBoackue komaHgon $IEE — a1o rapaHTUpyeT M3BECTHOE UCXOOHOE COCTOsIHME
Moayns.

[danee npuBoaMTCS oOnNMCaHWe KOMaH4, 3aJalolMX MNEepeyUCrieHHble Bbllle OCHOBHbIE
napameTpbl, 1 peKoMeHOaumm no Ux yCTaHOBKE.

3.4.2 T[IAPAMETPbI MMOC/IEAOBATEILHOMO MOPTA (3COM)

UtobGbl Mogynb MoOr obOMeHMBaTbCA [OaHHbIMM C  BHEWHWM obopydoBaHveM Mo
nocrnegoBaTteribHOMY MoOpTy, Heobxoaumo, 4YTOGbl napamMeTpbl nopTa MOAyns coBnaganu c
napameTpamMu nopTa BHeLHero o6opyaoBaHuS.

Takum obpasom, ecnu BHelwHee 06opyaoBaHWE WUMeEET napameTpbl nopTa, OTNMYHbIE OT
9600, 8N1 (y moaynen nMeHHoO Takve napamMeTpbl 3agaHbl N0 YMOMYaHWI0), TO crieqyeT N3MeHUTb
napameTpbl nopTa y MoAyns, cCornacoBaB MX TeM CaMbiM C napameTpamMu nopta BHELUHEro
obopynoBaHus.
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MapameTpbl NopTa MoAynsa ycTaHaeBnmeatoTcs komaHao $COM (Ha pUcyHKke HUXKe nokasaHo
3HaveHne $COM Mo ymonyaHuio).

$comM=11 10 0 011

CKopoCThb:
| 000 — 2400 604
3HauyeHue 9-ro 6uta: —— 001 — 4800 60p
000 — BMT YeTHOCTb
AHanU3 010 — 7200 604
001 — 6UT He4YeTHOCTb 011 - 9600 6opg
010 — Bceraa 0 curHana RTS:
A WHBepcusi curHana o — per 100 — 19200 60a
011 —scerga 1l DCD: 1-na 101 - 38400 6on
100 ... 111 — HeT 9 BuTa 0 — HeT 110 — 57600 6op,
(8 61T AaHHbIX) 1-pa 111 — 115200 6opa
Hanpuwmep, KOMaHOoM $COM=11100001 ycTaHaBnuBaeTcs CKOpOCTb no

nocnegosatensHomy nopTy 4 800 604, 8 GUT JaHHbIX B3 KOHTPONS YETHOCTH.

3.4.3 CKOPOCTb OBMEHA OAHHBIMW MEXY MOLYIsIMU B 30UPE ($AR)

CkopocTb 0OMeHa AaHHbIMU B paavoadmpe (komaHaa $AR) mexay momynsiMu, CTpOro
roBOps, HUKAK He CBs3aHa CO CKOPOCTbO OOMEHa [AaHHbIMKM MeXOgy MOOYyneM U BHELLUHUM
obopynoBaHueM no nocnegoBaTesibHOMY MOPTY: MoAynyM MoryT paboTtatb ¢ obopyaoBaHMEM Ha
OAHOW CKOPOCTH, a B achupe mexagy cobon — Ha gpyrom.

Moaynu nogaepxuBaroT 4 3Ha4deHus ckopocTn obmeHa AaHHbIMM B adupe: 4 800, 9 600,
19200 n 38 400 60a. Mpu aTOM ONA Kaxgonm M3 YeTblpex BO3MOXHbIX CKOpocTen B adumpe
“MMeeTcs ABa BapuaHTa ycTaHoBku napameTpa $AR - ¢ HU3KOW (YeTHble 3HaYeHUst NapameTpa) u ¢
BbICOKOW (HeYyeTHble 3HadeHust napameTpa, BbldeneHbl B Tabnvue) nesuaumen 4acToTbl

nepegaryunka:
Ckopoctb _[Mapametp $AR HeBunauma 4acToTbl
9 600 6og :222323 i;g .':Ft: ::;8 :Ft:
19 200 6o iﬁizg ﬁg .':Ft: :ﬁg :Ft:
BA0SR Gy uvwra s

HacTtosiTenbHO pekoMeHayeM UCMonb30BaTh TONbKO HEYeTHble 3HaYeHns napameTpa $AR
(c Bbicokon geuaumen). YeTHole 3HaveHMe (Te XKe CKOPOCTU C HMU3KOW OeBunauunen)
npegHasHadeHbl TOMbKO AN COBMECTMMOCTM Moaynen gmanasoHa 433 My c
pagmomogemammn Cnektp 9600 GM.

HekoTopble OoTnNMuYMsa B 3HAYEHUAX AEBMAUMM 4acTOTbl Y MoOAynen pasHbiX Auanas3oHoB
Bbl3BaHbl HEOOXOAMMOCTbIO obecneunTb Ans moaynen amanasoHa 433 ML coBMECTMMOCTb C
paHee BbiNyckaeMbiMn Mogemamm u  moaynsmm "Cnektp 433" M € OTCYTCTBMEM Takon
HeobXxoanMOoCTK O4ns Moaynen ananasoHa 868 M u.

Kpome nepeuncrneHHbix CKopocTern MOAYMU C HEKOTOPbLIMWU OrpaHUYEeHUAMU NoaAepX uBaroT
paboTy Ha ckopoctu B admpe 76 800 6oa (cm. pasgen "Pabota mogyns Ha ckopoctn 76 800
ooa").

Yalle BCero HeT NPakTMYeCKNU HUKAKOrO 3HAaYEHWs, Ha Kakon CKopocTu paboTalT modynu B
apupe: Korga obbem AaHHbIX OT BHeLLHero obopynoBaHWS HEBENWK, 1 OOMEeH 3TUMMK AaHHbIMU
NPOUCXOAUT He OYeHb YacTo. Hanpumep, B TUNOBbLIX CUCTEMAaXxX MoXXapHoWn curHanusauun (bonua
NN aHanoruyHas) unuM B ApYyrMx cucremax cbopa TenemeTpuyeckux AaHHbIX C yOanéHHbIX
aatymkoB, mactep (nynbT unu MJIK) onpawmBaeT yaanéHHble 06beKkTbl NPUMEPHO pa3 B CEKyHAY,
obbeM nepegaBaeMbiX AaHHbBIX NPU 3TOM He MpeBbIaeT HeCKOmbkuX AecaTkoB 6anT. 3a Bpems
Mexay uMKramm onpoca MoAynb CrMOKOWHO ycrneeT nepefaTb 3anpocbl M OTBETbl, Aaxe ecnu
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CKOpOCTb ObMeHa faHHbIMM B adupe OyaeT 3HaUYMTENBHO HWMXKE, YeM MO nocnegoBaTeribHOMY
NOPTY — HECKONbKO YBENUUYUTCH TOMbKO BpeMs nepefadn AaHHbIX (BpeMsa OXuAaHus 3anpoc-
OTBET).

Ecnu e noTok gaHHbIX NO nocnegoBaTeNbHOMY MOPTY AOBOSIBHO NMOTHBLIN, TO Npu Gonee
HU3KOW NPOMYCKHOM CMOCOBGHOCTM (HU3KOW CKOPOCTU) B 3admpe Mogynum MOryT He ycneBaTb
nepegaBaTb MNoflyd4aemble MO MOPTY [AaHHble, HA4YHETCA 3anonHeHue Oydepa moayns. Ecnu
nponyckHas cnocobHOCTb Moayns B adupe Ha anutenbHoe Bpemsi OyaeT Hwxke Tpebyemon
NpONyCcKHOM cnocoBHOCTM No nocregoBaTenbHOMY NopTy, Oydep Moaynsa 3anonHUTCA U HAYHETCA
noTeps OaHHbIX.

Mpn aTOM cnegyeT NOHMMATb, YTO NOA CKOPOCTbIO 0OOMEeHa AaHHbIMK B 3chmpe NOHMMaeTcs
«puanyeckasa» CKopocTb, Torga Kak «MHopMaunoHHasa» (nonesHas) CKOpoCTb NPU 9TOM 3aMETHO
HUXXe (PM3MYECKOM, MOCKONbKY «MOSie3Hble» AaHHble OT BHELLUHMX YCTPOWCTB Nepesd nepenaden B
achmp gononHaTes cnyxebHbiMM (MOMEXOYCTOMYMBOE KOAMPOBaHWE, BCTPOEHHAs agpecaumst un
T.4.), KOOME 3TOr0 MOAYMO0 HYXXHO BPEMS Ha BKNKOYEHME npuémonepegartyvka u T.4. Takmm
obpasom, nosnesHas CKOpPOCTb Nepefayn AaHHbIX B 3hupe Ha NpakTUke NpUMepHOo B Nontopa pasa
HWKe 3asiBfieHHON dunandeckn. Hanpumep, npu yctaHoBneHHom ckopoctu 9 600 6og B admpe
Moaynu obecneyat NPonyckHy0 cnocobHOCTL B kaHarne npumepHo 6 000 6oa.

Kpome BnvsiHUS Ha NpOnyCKHY CNOCOOHOCTb CKOPOCTb B 3hmpe BNMSET Ha AanbHOCTb
CBA3U MeXay MOAYSSAMMU: C NOBbILLEHNEM CKOPOCTM YMEHbLUAETCs OOCTMXMMAs OanbHOCTb CBA3MN.
Takum o6pasom, BbIGOp CKOPOCTM B 3hupe 4ABASETCA KOMMNPOMUCCOM MEXAY MNPOMNYyCKHON
CMOCOOHOCTbLIO U JanbHOCTbIO CBA3M.

Ha npaktuke npy TUNOBOM WCMOMb30BaHWM MPOMNYCKHas CNOCOBHOCTb OObIYHO He umeeT
CYLWECTBEHHOIO 3Ha4YeHusl, MNO3TOMY pPEKOMEHAYEM MNPOCTO OCTaBUTb 3aBOACKYHD YCTAHOBKY
ckopocTu B achmpe — 9 600 604,

M3meHATb 3TO 3HayeHne WMeeT CMbICIT TOMbKO MNPU  OCO3HaHHOM HeobXoauMOCTU:
yMEHbLATb AN MOBbILWEHMS SAanbHOCTM CBSA3WM UMW YBENUYMBATL ON1s1 YBENUYEHUS MPOMNYCKHOM
CrnocobHOCTMW.

3.4.4 PABOYMIN KAHAIT ($CH)
Bce moaynu B ogHOWM cUCTEME AOMMKHbI paboTaTb Ha ogHou yactoTe (kaHane). Pabouunn
KaHan sagaetcs komaHgon $CH.
Ins mogynen "Cnektp 433 SX OEM" npu 3agaHumn kaHanoB ncnonb3yeTcsa cTaHgapTHasa ans
ananasoHa 433 MlMy (LPD) ceTka YacTtoT 13 69 kaHanoB ¢ warom 25 klu;:

433.075 433.325 433.575 433.825 434.075 434.325 434.575
433.100 433.350 433.600 433.850 434.100 434.350 434.600
433.125 433.375 433.625 433.875 434.125 434.375 434.625
433.150 433.400 433.650 433.900 434.150 434.400 434.650
433.175 433.425 433.675 433.925 434.175 434.425 434.675
433.200 433.450 433.700 433.950 434.200 434.450 434.700
433.225 433.475 433.725 433.975 434.225 434.475 434.725
433.250 433.500 433.750 434.000 434.250 434.500 434.750
433.275 433.525 433.775 434.025 434.275 434.525 434.775
433.300 433.550 433.800 434.050 434.300 434.550 433.920

Kpome nepeuncneHHbix B Tabnuue "ctanHgapTHbIX" KaHanoB CETKM, B MOAyre AnanasoHa
433 MI'y npegycMoTpeH "MCKyCcCTBEHHLIN" kaHan 92 - npu ero Bolbope ycTaHaBnmMBaeTcsl paboyasi
yacTtoTa 433.920 MI'y. MmeHHO Takoe 3HadeHue 3agaeTcs No YMOYaHUo (3aBoackasi HacTpowKa)
B pagunomogemax u pagmomonynsix "Cnektp 433", y koTopbix paboyas 4yacTtoTta ycTaHaBNMBaeTCs
"npsiMbiM" 06pa3om - ykasaHueM vacTtoTbl komaHaon $FREQ, a He kaHana komaHngon $CH. Takum
obpa3om, ecnu nnaHvpyetca npumeHatb paguomogynu  "Cnektp 433 SXOEM" B yxe
NMOCTPOEHHbIX cucTemax, paboTtawowmx Ha Yactote 433,920 MIMy, yoobHO onsa aToro NCnonb3oBaTtb
YNOMSHYTbIN KaHan 92.

Ona mogynen "Cnektp 868 SX OEM" npu 3agaHvum KaHanoB UCMNOMb3yeTCs ceTka 4acToT 13

4 kaHanoB ¢ warom 125 kl'u,.

868.765 | 868.890 | 869.015 | 869.140 |
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Pabounn kaHan BbIOMpalOT Tak, 4TOObI YWTU OT MOMEX, BbI3BaHHbIX paboTon Apyroro
obopynoBaHust B pagnoacgumpe (pabotaTb Ha cBobogHOM kaHane). Mo ymonyaHuio y moaynen
"Cnektp 433 SX OEM" 3agaH pabousm kaHan 06 (4acTtota 433,200 Ml'y), a y moaynen
"Cnektp 868 SX OEM" - kaHan 01 (yacTtoTa 868,765 MI'u).

BoamoxHocTb BbibOpa paboyero kaHana MO3BONSiET pa3BepPHyTb Ha OAHOWM TeppuTopun
HECKOMbKO HEe3aBMCUMMbIX CUCTEM (rpynn moaynemn): Ansi 3TOr0 HYXHO MPOCTO «pa3HecTU» 3Tu
rpynnbl Ha pasHble YacToThbl, YTOObI OHN HE MeLllanu apyr Apyry. PasHoc YactoT npy 3TOM AOSKeH
ObITb 4OCTATOYHbLIM 451 06ecnevYeHns OTCyTCTBUSA BNUSIHUA rpynn MOAynen apyr Ha apyra.

Heobxoanmblili pa3HOC KaHanoB 3aBMCUT OT YCTAHOBIIEHHOW B MOALYMSIX CKOPOCTU paboTbl B
pagnoacupe (komaHga $AR): 4YeM Bblle CKOpPOCTb, TEM [Janblle Apyr OT Apyra cregyet
pas3HOCUTbL KaHarbl, CM. Tabnuuy Huxe.

Y moaynen gnanasoHa 868 MINy ¢ "wmnpokmm" warom ceTku kaHanos (125 kl'y) Tpebyembin
pasHOC 4acToT obecrneymBaeTcsl aBToOMaTMYEeckM Aaxe npu paboTe Ha CoceaHux kaHanax Ans
BCeX ckopocTen B acdupe, kpome 38 400 604 - Ana 3TON CKOPOCTU Hemnb3sa paboTaTb HA COCEAHUX
KaHanax.

[ns mogynen ananasoHa 433 MITy ¢ "y3kum" warom ceTkn (25 kM) Heobxoaumas BennynHa
pasHoca 4acTtoT/kaHanoB npuBedeHa B Tabnuue Hmxke (NokasaHbl TOSIbKO HEYeTHble 3HaYeHus
napameTpa $AR, kak pekoMeHayeMble AN UCTONb30BaHMs, CM. paHee).

CkopocTb B achupe PekomeHayembin  PekomeHpyembliin
(napameTtp $AR) pasHoC YacToT pa3HOC KaHanoB

4 800 60 ($AR=1) 60 kl'y 3

9 600 604 ($AR=3) 80 kl'y 4

19 200 60pa ($AR=5) 150 kl'y, 6

38 400 604 ($AR=7) 280 kl'y, 12

Hanpumep, npu BblibpaHHom napameTpe $AR=3 (ckopocTb B acumpe 9 600 6oa) mexay
COCeHNUMU rpynnaMm MogeMOB LOIPKHO OblTb Kak MMHUMYM 4 KaHana.

3.4.5 BbIXOOHAS MOLHOCTL NMEPEAATYMKA (3PWR)

YBenuyeHne BbIXOAHOW MOLLYHOCTW nepefaTtyvMka MOXHO UCnonb3oBaTb AN KOMNeHcauum
noTepb B AMVHHbIX aHTEHHbIX Kabensx.

Het obsasatenbHoro TpeboBaHUS COOTBETCTBUS BbLIXOOAHOW MOLLHOCTM Yy BCEX MOAYINewn
CUCTEMbI - OHM MOryT paboTaTb MPU pasHbiX YPOBHSX MOLLHOCTW, MOBbILWATL MOLLHOCTb HY>XHO
TONbKO Yy Moayrnen, rae ato TpebyeTcs.

BbixogHass MowHocTb 3agaetcss komaHgon $PWR. [onycTuMbl 4 YypOBHS BbIXOOHOM
MOLLHOCTYM - OT O (HOMWHaNbHAs MOLLHOCTL) A0 3 (MakcumarsibHast MOLHOCT).

IOunanasoHbl ISM 433 1 ISM 868 oTnuyaloTca N0 paspelleHHOMY YPOBHIO MOLLHOCTH
nepegatymnka, nostomy n moaynm "Cnektp 433 SX OEM" n "Cnekrtp 868 SX OEM" nmetroT pasHbie
HaCTPOWMKM BbIXOOQHOM MOLLIHOCTY MPU OAMHAKOBLIX YCTaHoBKax napameTtpa $PWR:

"Cnekrtp 433 SX OEM" "CnekTtp 868 SX OEM"
MapameTtp $PWR
MoLuHocTb Tok no uenu +3V3 MoLLHocTb Tok no uenu +3V3
$PWR=0 10 mBT 80 MA 25 MBT 170 MA
$PWR=1 100 mBT 220 vA 100 mBT 240 MA
$PWR=2 200 mBT 280 A 300 mBT 400 MA
$PWR=3 350 BT 390 A 500 mBT 500 mMA

MapameTpbl MOLWHOCTM W noOTpebnsemoro Toka B Tabnuue AaHbl NpY HOMUHANbHOM
HanpsbkeHun nutaHna moayna +3,3 B.

YBenuyeHne  BbIXOOAHOM  MOLLHOCTM  MPUBOAUT K  CYLWECTBEHHOMY  YBENUYEHUIO
notpebnsemMoro Mogynem Toka, N03TOMY YBENNYMBATL MOLHOCTb CrneayeT NULb Npyv OCO3HaHHON
HEeobXoaANMOCTN.
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3.4.6 [OMOHUTENbHBIE HACTPOMKW OBOPY/IOBAHMS

Kak roeopunock paHee, npu paboTe Moayneir B MPO3payHOM peXuUMe BHellHee
obopynoBaHWe «He 3ame4vaeT» UX U paboTaeT Tak ke, Kak U Mo NpoBoJam.

MpyM STOM CTOMT MOMHUTb O HEKOTOPbIX OCOGEHHOCTAX Mepedayn [OaHHbIX 4Yepes
paguomoaynu. B HekoTopbIX criyyasix 3TM OCOGEHHOCTU HEe CYLUECTBEHHbl U He MOBMMSAIOT Ha
paboTy BHellHero o6opyaoBaHMs Yepes Modynv, B APYrMX — MOTYT OKasaTbCs MPUYMHOM TOro,
4TO BHelLHee oGopyaoBaHue He 3apaboTaeT Yepes Moaynm 6e3 AONONHUTENbHbIX HACTPOEK.

B aTom pasgene onmcaHbl OCHOBHbIE MPUYMHBLI, MO KOTOPbIM CUCTEMa OTKa3blBaeTCH
paboTaTb Yepe3 Moaynu, 1 SalTCa pekoMeHOALMN N0 UX YCTPaHEHMIO.

EctectBeHHO, npegnonaraeTcsi, YTO WUCKMOYEHbl OWMOKM MpU MOOKMOYEHUMN MOAyrnen K
BHELUHeMy 00OpyaoBaHWMIO - Kak annapaTHble (MOAKMYEHWE CUrHamoB), Tak U MporpamMMHble
(HacTporkn nopta UART) - a Takke HeT ownboK B napameTpax paboTbl moayrnen no paguo
(oanHakoBbLIN paboumii KaHan M CKOpPOCTb obMeHa AaHHbIMK B acumpe). Opyrmumu crioBamu, ectb
YBEPEHHOCTb, YTO CUCTEMA A0SMKHBIM 0bpa3om paboTaeT 6e3 moaynen no npoesogam n npobremebl
BO3HUKAIOT TOSIbKO NPW 3aMeHe NPOBOAOB B 3aBeAOMO paboyen cucteme 3aBeqomMo pabouvmu v
npasunNbHO HACTPOEHHBLIMU MOAYIISIMMU.

MmaBHoe (M Hanbonee YacTo NpuBoAsSLLEE K TOMY, YTO 00OpYyAOBaHME «HE Xo4eT» paboTaTb
Yyepes3 moaynu) oTnnyme paboTbl Yepes Moaynm OT paboTbl N0 kKabento 3aknto4yaeTcs B pasnnyHbIX
3ajepkkax npu nepegade gaHHbIX. Ecnv npu pabote no kabento 3agepkkn Npu nepegayvm gaHHbIX
OT MacTepa K cnevBy U obpaTHO MpaKkTUYEeCKU OTCYTCTBYHOT, TO Npu paboTe yYepe3 Mogynn aTu
3a[leP>XKN MOTYT COCTaBNATb AECATKA MUMNININCEKYHA.

Takvne 3agepXKM BO3HMKAOT M3-3a TOr0, YTO NyTb MPOXOXAEHMS OAHHbLIX Npu paboTe vepes
MOAYNN «YOSIMHSAETCS»: MOAY b LOIMKEH NPUHATL AaHHbIE NO nocrneaoBaTeNbHOMY MOPTY B CBOM
Oydep, MOHATb, YTO MakeT OaHHbIX KOHYMIICA M MOXHO nepedaBaTb €ro B 3up, BKIOYUTL
nepedaTtyuk, OCyLLeCcTBUTb Nepefady AaHHbIX MO paguo, NPUEMHLIA MOAYNb LOMKEH MNPUHATb
OaHHble B cBOW Bydhep 1 BblgaTb MX Ha CBOW MOCreAoBaTeNbHbIA NOPT.

[nsa cuctem, NOCTPOEHHbIX MO TOMOSoMMn «3Be3ga» (MacTtep-crenBbl) C NPOTOKONOM onpoca
yaanéHHblx OOBLEeKTOB MO MNpUHUMMY «3anpoc Mactepa — OTBET CcrenBa» Hanuuue
AOMNOMHUTENbHBIX 3aepXeK Npu paboTe Yepes MOAYNN NPUBEAET K YBENUYEHUIO BPEMEHN MeXay
OTMPaBKOM 3anpoca MacTepoM WU NOSMyYEeHUOD UM OTBeTa OT crensa. B npoTtokonax Takmx cucrtem
npakTU4eckn Bcerda onpeaeneHo Bpems (Tanm-ayT) OXuAaHMs MacTepoM oTBeTa OT crienBa —
ecnn OTBeT He MOofy4YeH 3a 3TO BpeMsl, MacTep CYuTaeT, YTO CNnevB He OTBeYaeT W nepecTtaeT
XOaTb OT Hero oTBeTa.

BrnonHe moxeT okasaTtbcs, 4YTO Npu paboTe yepe3 Moaynu OTBETbl OT CIENBOB MPUXOAAT C
onosgaHveM — Korda MacTep UX Yxe He XgeT M coobwaetr o6 OTCYTCTBUM CBS3U WK
Henony4YeHnn oTeeTa OT crerBa.

Takum obpasom, Ons UCNpaBreHUs Takon cuTyaumm HeobXxoouMMo yBenuuMBaTb BpeMms
OXMOaHUSA OTBETOB B HACTPOMKax Mactepa CUCTEMBI.

Kak npaBuno (npaktudecku Bcerga), npotokonbl Tuna ModBus npegycmatpmBaloT Takoe
yBenudenne — mactep (nynbT, MNJK, OPC-cepBep) AomkeH NMMeTb BO3MOXHOCTb KOHUrypaLumm
BpeMeHHbIx napameTpoB NpoToKona, Tak YTO CUTyauns ferko paspeLumma.

Mpn yBenuyeHUn BpPEMEHUM OXMAAHUS OTBETa MOXHO MPOCTO YCTAHOBUTbL 3aBEAOMO
fbonbwoe 3HayeHue (ckaxem, 500 mMc mnn 1 ¢), Tak Kak 9TO He MOBMMSIET Ha ObICTpOOENCTBME
(mnepnog onpoca) cuUCTEMbl — HOBbLIE HACTPOWKM yBENUYaT JvWb BpeMsa OOHapyXeHus
nponagaHuns ceasm oo tex xe 0,5 nnm 1 cekyHabl.

Ecnu B cucteme ncnonb3yoTcsa peTpaHCNSATOPbI, TO 3a4epXKKn Npu AOCTaBKe OaHHbIX Yepes
Lenoyky peTpaHcnsaTopoB ByayT ANMHHEE (NPMMEPHO B 2 pas3a Ha Kaxabl peTpaHCNATop).

[pyron BepoATHOM (XOTA WM ropasgo MeHee 4acToW) NMPUYMHOW OTKasa paboTbl CUMCTEMBI
yepe3 mMoaynu sBnsieTca pasbueHne nocnenoBaTenibHOCTU OAHHbIX Ha HECKOSIbKO NakeToB Mpu
nepegaye nx Yepes Mogyrnu.

Moaynb npv NOMAyYeHUM AaHHbIX MO MocrefoBaTenbHOMY MOPTY aHanuaupyeT «nay3bi»
MeXay OaHHbIMM WU, eCnn nay3a npeBbiCuia YCTaHOBNEHHOE BpeMs, nepedaéT yXKe NosyyYeHHble
AaHHble B 3¢hmp. AnuTenbHOCTb Takon nayabl nporpammupyeTcs napametpom $PACT.
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Mo ymonuanuio $PACT=002L. Kaxgas eavHuua napameTpa paBHa 5 Mc (Takum oGpasom,
002 cooteetcTtByeT 10 mc), 6ykBa L obBo3HayvaeT, 4TO BpeMsi nay3bl n3amepsieTcs oT nocrnegHero
(last) 6aniTta gaHHbIX Nepeq nay3on.

MHorga B notoke AaHHbIX MO MOPTY MOryT BCTPETUTBCA OTHOCUTENBHO ANUTENbHbIE nay3bl
mMexay 6antamm gaHHbIX — 3TU Nay3bl MOryT ObiTb BOCNPUHATLI MOAYSEM, KaK NPU3HAK OKOHYaHUSA
naketa AdaHHbIX (eCriv MNPEBbICAT YCTAHOBMEHHYID MO YMOSYaHWIO AnuTernbHOCTb B 10 Mc), 4To
npusedeT K oTnpaBKe NOSTyYEHHbIX K 3TOMY MOMEHTY AaHHbIX B adhup. B pesynbtate NOCTYyNUBLLNIA
Ha BXO4 MOAynNsA Mo MopTy nakeT AaHHbIX AnvHoW, Hanpumep, B 100 6anT moxeT OblTb NepenaH
mMogyrnem Asyms nopumamu (ckaxem, 80 n 20 Gawr).

Mpun atom nonyyaTtens nonydut Bce 100 6anT AaHHbLIX (NPO3payYyHOCTb MOAYren B CMbiCne
COXPaHHOCTM AaHHbIX OCTaeTcs), Ho AByMsA naketamu no 80 n 20 6anT ¢ 3aaepKKON Mexay HUMMU.
MonyyaTenb OaHHbIX MOXET ObiTb HEe FOTOB K TaKOMy M MOXET BOCMPUHATbL pa3pbiB B Makete
AaHHbIX, Kak OWNOKy.

UToObl MCKMIOYMTbL Takylo cuTyauuio, cnegyeT yeenuuuTb napametp $PACT moayns,
Hanpumep go 007L (7 x 5=35 Mc ¢ MOMeHTa nonydeHnsa nocnegHero 6anra).

C Takum 3HaveHvem napameTtpa $PACT nakeT gaHHbiX GyaeT pasopBaH TONMbKO Mpu nayse
mexay 6aritamun gnvHHee 35 MC, YTO NPAKTUYECKN UCKIHOYEHO.
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4 PEXUMBI PABOTbI MOGY/IS

Moayrnb MOXET HaXOAUTLCA B CNeAyHLNX pexumax paboTbl:
e pexuMm «KoMaHaHbIN» (BCNOMOraTerbHbIN);
e pexum «TECT» (BCcnomoraTenbHbIin);
® OOVH M3 PEeXMMOB nepedayn AaHHblX: «[1po3payHblny, «lNakeTHbit #1» (Mogynb —
TepmuHan), «lakeTHbinn #2» (Mogynb <— TepmuHan), «[pamon AoCTyn».

«OCHOBHbIM» (pabo4mM) peXXMMOM MOAYNS SABMSETCA OOUH U3 PEXUMOB Nepeaayn SaHHbIX.
OcTanbHble pexumbl — BcrnoMoraTtesibHble WU UCMOMb3YTCA ANs KOHUrypaumm napameTpoB
Moaynsi, TeCTUpPOBaHMS U T.4.

Mpn nogade NMTaHMs MoAyMb aHanuaunpyeT donar BKOYEHUs pexnma «lpamMon ocTyn»
(cMm. pasgen «AkTMBU3aums pexnma «[psaMor JOCTyn») U NepexoanT B 3TOT pexum, ecnun dnar
ycTaHoBrneH. MiHaye moaynb nepexoguT B PeXum nepedayvy OaHHbIX, YCTaHOBIEHHbIN KOMaHAOM
$MDA.

lMepexon BO BCrnoMoraTenbHble PEXMMbI NPOU3BOAUTCA C MUCMONb3oBaHueM curHana CFG
(kHonka CFG Ha oTnagodHon nnate).

4.1 Pexum «KOMAHGHbBIA»

B faHHbLIN pexxMM MOAYNb MOXET NepenTu:

1. npu oTnyckaHuUW HaxaToW npu nopgade nutaHua kHonkn CFG B coctosHun ST3 (cm. pasgen
"OTtnago4yHada nnata");

2. n3 nwboro pexuma nepefavv AaHHbIX (kpome pexuma «[psaMon JoCTyn») npyu HaxaTum
kHonkn CFG;

3. un3 pexuma nepegayn gaHHbIX (kpome pexuma «[lpamon goctyn» unn «lakeTHbIn#2») npu
nonyyeHMn No nocnegoBaTesibHOMY MHTepdency Tpex nocnegoBaTteribHbIX CUMBOSIOB «+» C
NMHTepBanom mexagy cumsonamm (1...3) c. Kak MMHMMyM 2 ¢ 0o Havana 1 2 ¢ Nocrie OKOHYaHus
nocregoBaTenbHOCTU CUMBOSIOB «+» He JOSPKHO BblTb HUKaKNX OPYrMX CUMBOJIOB;

4. un3 pexuma «lakeTHbIA#2» Npu nonyvyeHnn komaHgbl rpynnbl 03.

B nepBom cnyyae moaynb nepexoauT B KOMaHAHbIA pPeXvMM C 3aBeJOMO W3BECTHbIMU
napameTpamMn nocnegoBaTesibHOro uHTepdenca no ymondaHuto: 9600, 8N1. B ocTanbHbIX
crny4asix napameTpbl MocrnefoBaTeNnbHOrO UHTepdenca onpeaensalTcs paHee 3adaHHbIMU
komaHaon $COM 3HaYeHUsaMM.

Mpn nepexoge B KOMaHAHbLIN PEXUM Ha KOHTaKTe

CMD_LED ycraHaBnueaeTca noruvyeckas «1» (3aropaetcs ' SPECTR-4330EM SX'vl.06
ceetogmnog CFG Ha oTnago4dHon nnaTte) U Ha NopT BbIBOAUTCS (c) PATEOC 30/11/22
NpPUMEpPHO criegytolee coobLleHne: OK>

B komaHOHOM pexume BHellHee YCTPOWCTBO, fMepedaBasi Mo  nocrefoBaTeslbHoOMY
NHTepgeNcy COOTBETCTBYIOLUME KOMaHAObl, UMEeEeT BO3MOXHOCTb WU3MEHWUTb napamMeTpbl paboTbl
mMoayns.

4.2  PEXUM CMEHbI TPOrPAMMHOIO OBECTEYEHUS (I10)

B atom pexnme wumeeTcd BO3MOXHOCTb CMeHUTb Bepcuo [10  (oGHoBneHue
MUKPOMNPOrpaMmbl) MOZyNss C MOMOLLb MEPCOHANBbHOIO KOMMbOTEPA C  TEPMUHANbLHOM
nporpamMmmMon.

B pexum cmeHbl O Mmoaynb nepexoguT Npu OTNYCKaHUN HaXXaTow Npv nogaye nutaHus

kHonku CFG Ha TecToBOil naTe B cOCTOSHUN ST4

B pexume cmeHbl MO mMogem BbliAacT B TEPMUHArbHYO Nporpammy MNPUMMEPHO Takoe
COoO00LLEHNE O TOTOBHOCTU NPUHATL hann ¢ HoBbiM [10:

(c) PATEOC sxOEM433.bv2
Wait microcode XModem-CRC:CCCC

C nomouwpblo nHCTpymeHTa «[llepegjada davnoB» OTnpaBbTe B MOAEM pavi C Hy>KHOW
Bepcuen BctpoeHHoro MO B npoTtokone Xmodem-CRC n goxauTecb OKOHYaHWs nepegayn.
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Fie Transter
irecti File Transfer x
Pratacol Direction Protocal:  KModem-CRC J
" ABCH ® Transmit -
Port:/ComMY i ) o
O Ketmit  Receive [ | (COMBO) Transmit file ok

 HModeri-1KCRG File name:  |m4330em_v05.prg

" HModem-CheckSum File size: 127104

Transmitlength: 28288

" YModem

Cancel

" ZModem

lMocne 3aBeplleHna nepegayn ganna Mogem BblOacT B TEPMUHANBHYIO NporpamMmy CTPOKY
Buaa SXXXX, roae XXXX — konuyectBo 0bOHOBMeHHbix 6nokoB. Ecnn XXXX=0000, 3HauuiT B
Modem nepepanu cann ¢ Ton xxe Bepcuen N0, 4To 1 BbiNa y mogema 4o 06HOBNEHUS.

4.3 Pexum «TECT»

Pexum «Tect» npeaHasHavYeH and TeXHONOormn4yeckmnx |/|3mepeH|/||7| napamMeTpoB Moayn4.
B aToT pexnm Mmoayrnb BXOOUT NMPU OTNYCKaHUU HaXKaTomn npwun nogayve nntTaHnga

kHomnkv CFG Ha TeCToBO# NnaTte B COCTOsIHAM ST2 | TX_LED (0) BUFST_LED (1)
Bontn B pexmm «TeCT» MOXHO Takke W3 KOMaHOHOIo pexmma C MOMOLLbH KOMaHAbl
$TEST 3.

B pexume «Tect» mMoaynb UMKIMYECKU nepepaeT B adup MnocrnefoBaTeNbHOCTb AaHHbIX,
3anucaHHbix B pernctpax no agpecam $FC...$FF (cm. pasgen «Owmnbka! MICTOUYHUK CCbINIKU He
HanaeH.»).

[nsa Bbixoga n3 pexunma «TecT» criegyeT «nepecbpocntb» MOAYIb.

4.4  PeExvM NEPEQAYM OAHHBIX «[TPO3PAYHBIAY

B OaHHbIM pexum mMoaynb MOXET NeperTy M3 Credyrowmx pexnmos paboTbl Npy ycrnosuu,
YTO He YyCTaHOBMNeH dnar akTuBmMsauum pexmma «[psMon OOCTyn» W YCTAHOBMEH PEXUM
«[po3payHbiny komaHgon SMDA:
e 13 pexuma «MHnumanusaumsay npu ycrioBun, Y4To npu nogade nutaHus He Obina Haxarta
kHonka CFG;
® 113 KOMaHOHOroO pexnMa € NOMOLLBIO kKoMaHAabl $E nnu Haxkatnum kHonkn CFG.

B atom pexume obpas3oBaHHbI MOAYNSMM KaHan npvema/nepenayvn OaHHbIX «CKPbIT» OT

nonb3oBaTtens:

e Bce paHHble, MOCTyNMBLUME Ha MoOCrefoBaTeNbHbIM NOPT MOAYNSA, OOCTaBMsATCA Ha
nocneagoBaTtenbHbI MOPT agpecyeMoro mMogyns (Mnv Moaynewn, ecnv MCnosnb3yeTcs
LUMPOKOBELLATENbHbBIN NN FPYNNOBOWN agpec), u HaobopoT;

e Bce gaHHble, NpuHATLIE U3 3dhmpa, BbIAAOTCS HA NOCNEeA0BaTENbHbIA NMOPT MOAYNS, €Cnn
agpecoBaHbl emy.

Takon pexum crnegyet UCNONb3oBaTb BO BCEX Chyvasax, Korga agpecauus u normdeckoe
B3anmMoaencTeme oOBLEKTOB B cucTeMe obecrneunmBaeTcsl Ha Oonee BbICOKOM YPOBHE BHELLUHUM
obopyaoBaHMeM, HanpuMmep, NPy BHEOPEHMM MOAYIEN B yXKe cylecTBylowwme cuctemsl. [pn aTom
He TpebyeTcsa MeHATb NporpaMmMHoe obecneyeHne B yxxe paboTtatoLllen cucteme.

B pexume «[lMpo3payHbii» KaHam CBA3M MOAYMb-MOAYMb MOXHO cuATaTb YANUHUTENEM
nocriegoBaTenbHOro MHTepdenca ¢ HEKOTOPbIMU OrPaAHUYEHUSIMM:

» npu nepefade OaHHbIX B KaHane CyLeCTBYIOT 3a4epXKKu, BennYMHa KOTOpbIX 3aBUCUT OT
CKOPOCTU [AdaHHbIX B 3dumpe, pexvma MNOMEXOyCTOMYMBOIO KOAUPOBAHUS, BPEMEHU
nepeknioyeHns npyem/nepegada v 1.4.;

» MoayNb He MOXET BblAaTb AaHHble B 3¢hMpP «CMMOLUHLIM MOTOKOM», Kak OHM MOCTYnawT Ha
nocregoBaTtenbHbIM MOPT, @ pa3buBaeT BXOAHOW MOTOK Ha Mopuumn («nakeTbi») 3agaHHOW
ONWHbL (B0 256 6anT, cm. pasgen «$PLEN - MakcumanbHbIi pasmep nakeTa AaHHbIX B
achmper). Moatomy npu nepegayve OGNOKOB AaHHbIX, ASIMHA KOTOpbIX Gornblle 3agaHHON
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ONMHbI NakeTa B ecbl/lpe, Ha NPpUEMHOM KOHLUE AdaHHblE TakKXKe MOABIAITCA «MNOPUUAMNY. B
9TOM Cliydae MOryT BO3HUKHYTb onpeneneHHble I'IpO6J'IeMbI C O6'be,EI,VIHeHVIeM TaKMX nakeToB
B e4MHbIN onok (B LLUNpoKoBeLWaTESIbHOM pemmme), ecnun obbekThbl B CUCTEME paBHOMPaBHHbI,
M B nNOOOA MOMEHT BpeMeHn no6on MOAyJlb MOXEeT OCYLWeCTBIlATb nepenavy cBoen
I/IH(*)OpMaLI,I/II/l. PelweHne Takon I'IpO6J'IeMbI, €CIln OHa BO3HUKAET, OOJPKHO NMpon3BoanTCA Ha
Oonee BbICOKOM YPOBHE CUCTEMbI UM C MOMOLLbIO aKTUBMU3aLUUU peXnMMa KOHKaTeHauuun
OaHHbIX CM. « Eycbepmau,vm NMPUHATBLIX N3 acbmpa AaHHbIX. KoHKaTeHauus aaHHbIX».

Mepenayva AaHHbIX B 3hUP HAYMHAETCA B CrieayoLwWmx cnyyasx:

> npowsno MakcumasibHO [OMyCcTMMOE BpeMs 3aJepXKM C MOMEHTa npuema nepsBoro wunu
nocrnegHero 6anta nHcdopmaummn ¢ nocnegoBaTenbHoro nopTa (cm. pasgen «$PACT - Bpems
yaepXXaHua naketa HeEMoNHOM ANWHbI B Nnepeaatowem dydepe mogynsay);

» C nocnegoBaTenbHOro nopTa MOMyYeH 3apaHee 3afaHHbin komaHgon $EODS cumBon
nepedayn [AaHHbIX (€Ccnv paspelleH pexuM nepegadn AaHHbix no cumeony 3$EODS).
BoamoxHocTe nepegadn camoro cumBona EODS onpepensietca dnarom TxXEODS,
3agaBaemoro komanaon $MDA,;

»  BHyTpeHHUn Bydep Moayns Ha ncxogsline gaHHbIe NOSOH.

BHe 3aBMCMMOCTM OT NepeyYmncrieHHbIX Bbille CryvyaeB nepefada MOXeT OCYLUEeCTBAATLCS,
ecnn BO BHYTPEHHeM Oydepe mMoayrns HaxoauTCH MakCUMarnbHO AONyCcTMMOEe KonuyectBo 6anT
ans ogHoro naketa (cdonar bFullPacActionDis komaHabl SMDA).

HesaBucumo ot npuema gaHHbiXx oT DTE mogynb npuvHumaeT AaHHble u3 adupa. Ecnum
NPUHATLIA NaKeT agpecoBaH MoAayrnto (CM. pasgen «Agpecauuns n NnpuMepbl OpraHn3aumm ceTeny)
N WHpopmaumsa, copepxawasca B naketTe, He COAePXMT ownboK, OHa 3anucbiBaeTcs BO
BHYTpPeHHUn Oydep moaynsa m npyu NepBon BO3MOXHOCTU nepefaeTcss Ha nocnefoBaTenbHbIN
nopr.

4.5  Pexum nEPEQAYM OAHHBIX «[TAKETHBIAY

Kak roBopunochb BbiLle, Npy UCMOMNb30BaHUN MOAYNSA B pexume «[1po3payHbiiy KaHan cBA3u
CKpbIT OT BHellHero obopygoBaHus — BCe, YTO MPUXOAWUT Ha MocnefoBaTefbHbI NOPT MOAYNS,
nepegaetca B acdhup, a BCe, YTO NpUHMMaeTca u3 acupa, OoTnpaBnseTcs Ha nocrnenosaTenbHbIN
nopt. Takon pexum crnegyeT UCNONb30BaTb BO BCEX Criyyasax, Korga agpecauusi U rornyeckoe
B3anmogencTeme obbekToB B cuctemMe obecneuynmBaeTcs Ha Oonee BbICOKOM YPOBHE BHELUHUM
obopynoBaHuem.

CyuwlectByeT 1 gpyron cnoco® nOCTpPOeHUs cuctemMm nepedayn AaHHbIX, MpU KOTOPOM
nornyeckoe B3aMMoAencTBme 1 agpecaunio 06 beKTOB MOXHO OpraHM3oBaTb Ha YPOBHE MoOAYMEN,
ncrnonb3ys Ans 3Toro pexmm «lakeTHbIny.

Ncnonb3oBaHue pexuma «[lakeTHbI» MO3BONSAET agpecoBaTb [aHHble KOHKPETHOMY
mMoaynto (MoaynsaM) M 3HaTb, OT Kakoro MoAyns noslydyeHbl AaHHble u3 adupa 6e3 Bxoga B
KOMaHAHbIN pexum n nameHeHus agpeca TXID (komaHga $TXID).

HasBaHve pexuma «[llakeTHbI» HUMKaK He CBA3aHO C 0COBGeHHOCTAMU paboTbl Moaynen B
ahupe (OaHHbIN peXnM MMeeT OTHOLIEHME TONMbKO K OOMEeHy AaHHbIMW Mexay mogynem wu
BHELWHMM 0BopyaoBaHWEM Mo NocrneaoBaTeNbHOMY MHTEPMENCy) N 03Ha4YaeT NnLlb, YTO OaHHbIE,
KOTOpble MOAyIb OXMAAeT Ha CBOW MocreAoBaTefbHbIN NOPT (M KOTOPble BblAaeT Ha MopT npu
npueme 3 acompa), A0IMKHbI UMETL ONPEOENIEHHYIO CTPYKTYPY — «NaKeT»).

PaboTa moayns B nakeTHOM peXnMMe HUKaK He ckasblBaeTcsi Ha paboTe yaaneHHoro Moayns,
pexunm paboTbl KOTOPOro MOXeT BbITb M NAKeTHbIM U NPO3PaYHbIM.

B 3aBMCMMOCTM OT «HanpaBneHnsi» CyLLECTBYHOT ABa NAKETHbIX peXuMma:

» B ctopoHy moayns (DCE) nakeTHbIi pexum HasbiBaeTcs «[lakeTHbIM #2». B aTom

pexume AaHHble, NofjaBaemMble Ha nocnefoBaTerbHbIi MHTEpdEeNnc Moaynd, OOKHbI
UMeTb onpeaeneHHbln opmat (CTPYKTYpY);

» B CTOpOHY BHewHero o6opygoBaHus (DTE) — «[lMakeTHbIin #1». B 3TtOoM pexume
NPUHATBIE N3 3chmnpa AaHHble MOAYNb BblAAeT Ha CBOW NocreaoBaTesibHbI MHTEpPdENC B
ornpegeneHHom opmare.

O6a pexxmma MoryT ObITb aKTMBU3MPOBaHbI HE3aBMCKMMO ApYr OT Agpyra (cMm. pasgen «$MDA -

pexum paboTbl Mogynsi»), Hanpumep, B cTopoHy moaynst (DCE) MoXeT ObiTb NPpO3payvHbIn PeXUM,
a B cTopoHy DTE — «[NakeTHbIn #1» n Hao6opoT.
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B nakeTHOM pexume nmeeTcs Takke BO3MOXHOCTb MOMHOMO KOH(UrypnpoBaHus (M3MeHeH s
napamMeTpoB) KaK oKarbHOro, Tak 1 yganeHHoro (no paguokaHany) Moaynsi.

B nakeTHbIN pexnm MOAynb NepexoanT Npu YCrnoBuKM, YTO He YCTaHOBMEH (hnar akTMeu3saumm
pexuma «lpamor goctyn» (cM. pasgen «AKTneMsaums pexmma «lpsamon JocTyn»), a B perncrtpe
$MDA ycTaHOBMEHbl GUTbI BKIHOYEHUSA HY)KHOrO NAaKETHOMO pPeXXMMa 13 CrieaytoLmnx pexmMmoB:

e [lpn BKMHOYEHMM NUTAHMA MPU YCIIOBUKW, YTO MpU nogayve NUTaHnA He Obina HaxaTa

kHonka CONFIG;

® 13 KOMaHOHOro pexuma ¢ NoMoLLbo komaHabl $E nnn HaxaTtumn kHonku CONFIG.

Mpn mncnonb3oBaHUM MAKETHOrO peXmMma AdaHHble, Hanpaensemble B MOAYfb BHELIHUM
YCTPOMUCTBOM (BbldaBaemMble MoAynem [Afis BHELWHero YCTpoWCcTBa) MO nocrnefoBaTeribHOMY
nHTepdency, B obLieM Buae OOMKHbI UMETb (MMEKT) Crneaytowyo CTPYKTYpy (34ecb U ganee
npuHUMaeTca cokpalleHme HASFs — Hex cumBon B BepxHeM pernctpe B popmate ASCII):

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

DLE — cumBon «$»;
STX — cumBon «<y;
NETID — Appec moayns B cetn RS-485 nnu RS-232 B chopmaTte 4 HASFs (paseH agpecy,
3apaBaemomy komaHaor $MYID ons pagnoceTu)
CMD - «komaHga naketa B dpopmaTte 2 HASFs;
DATA — nonb3oBaTenbCKMUe JaHHbIE;
ETX - cumBoOn «>».

Ecnu e none «DATA» ecmpeyaemcsi cumeon «$», 0Onss obecrnedyeHusi
npo3payHocmu oH dosmkeH bbimb OybnuposaH.

Bce ynpasnsiowue cumsonsl (NETID, CMD un BcnomoraTenbHble JaHHble) nepefarnTcs B
HEX copmate B koge ASCII BepxHero peructpa (‘0°...°9°, ‘A’...'F).

MapameTp NETID HeoOxogum ana agpecaumm mogynenm BHyTpu cetun RS-485. Ecnu
ncnonb3dyetcsa coeanHeHne no RS-232, HasHadeHne napametpa NETID TepsieT cBoM CMmbIch,
OlHaKo OH B NOBOM cryvyae JOIMKeH ObITb KOPPEKTHO YCTAHOBIIEH.

Cnepyet y4ecTb, 4TO npu pabote B cetm RS-485 B HacTosiwen sepcum O moayns He
peanu3oBaH anropuTM npegoTBpaweHns konnusmi. [Moatomy npu pabote C mMoaynamu,
NoAKMYeHHbIM B ceTb RS-485, HeobxoamMMo nocregoBaTenbHO BXOAUTb B CEaHC CBA3M C KaXKAbIM
MOAYyneM, U He MnocbinaTb LMPOKOBELLaTENbHbLIX NakeToB AN rpynnbl Mogynen, paboTtawowmx B
npegenax ogHon cetn RS-485. [laHHOe orpaHnyeHne Takke KacaeTcsa U Npo3padvyHoro pexuma.

YnpasneHme MNOTOKOM MO rocregoBaTenbHOMY UHTepdoency B pexume RS-232
OCYLLECTBIISIETCA TaK Xe, Kak N B pexnme «l1po3payvHbiny (¢ nomowbio curHana RTS/CTS).

4.5.1 PEXUM NEPEAAYM OAHHBIX « [TAKETHBEIM #1» (DCE - DTE)

00’/ $<NETID,00,DDDDSSSS,DATA$>
VHdopMaLumMOoHHbIN nakeT oT moaynsa SSSS mogynto DDDD. Paswep nonst DATA He 6onee 256 6anT.
Lns obecneyvyeHus npo3padyHocmu OaHHbIX cumeorisbi «$» e none DATA dybnupytomces.
lpumep:
$<00010000011234hello$> - gaHHble “hello” ot mogyns 1234 moaynto 0001.
$<000100FFFF1234hello$> - panHble “hello” ot mogyna 1234. [aHHble nepedaHbl B LUMPOKOBELLATENbHOM
pexume.

1x’/ $<NETID,1x, DATA$>
KomaHnpga 10: dopmat komaHgbl: 10AAAALLLL

HeT cBs3m ¢ mogynem AAAA, notepsiHo LLLL 6anT gaHHbIX.
[aHHoe cooblieHne BbigaeTca nocrie 3agaHHoro komaHgo $RETRY uucna GesycneliHbiX MOMbITOK NOMyYnThb
noateepxaeHne (ACK) o6 ycnewHom npueme MHPOPMAaLMOHHOIO (MHAMBMAYanbHOMO) naketa ¢ mogynem AAAA
TonbKO B pexume «lakeTHbin #2» (DTE-DCE). HenogTteepxaeHHble mogynem AAAA faHHbIEe TEPSAIOTCS.
Mpumep: $<0001 10 1234 001A$> - HEBO3MOXHO YCTaHOBUTb CBA3b ¢ Moaynem 1234; notepsHo 0X001A (26) 6anT
JaHHbIX.

Komanga 11: ®dopmat komaHgbl: 11AAAA
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OO6meH paHHbiMM ¢ mogynem AAAA ycrnewHo 3aBeplleH. Agpec AAAA MOXeT ObiTb Kak rpynnoBbiM, Tak W
UHOUBMAOYAlbHBIM.
Mpumep: $<00011112343%> - 0O6MeH faHHbIMKU ¢ Mogyrnem 1234 ycnelwHo 3aBepLUEH.

KomaHnpa 12: ®opmat komaHabl: 12AAAALLLL
Moaynb AAAA He oTBeyvaeT, NoTepsiHo LLLL 6anT gaHHbIX.
[JaHHoe cooblueHne Bbigaetcs nocne 3agaHHoro komango $RETRY uncna 6GesycnellHbiX MOMbITOK MOMyYnThb
noarteepxaeHune (ACK) o6 ycnewHom npueme nHpopmaumMoHHOro (MHAMBMAYaneHoro) naketa ¢ mogynem AAAA un
TonbKo B pexume “lNakeTHbin #2” (DTE-DCE). He nogTtBepxaeHHble mogynem AAAA faHHble TepaoTCS.
Mpumep: $<0001121234001A%$> - moaynb 1234 He oTBevaeT; notepsaHo 0x001A (26) 6aiT AaHHbIX

20’/ $<NETID,20, TOID, DATA_SIZE_ GET$>
Moaynb npunsn n3 DTE yctporictea DATA_SIZE_ GET 6aiT gaHHbIX, NpeaHa3HavyeHHbIX Ans nepeaady Moaynto
TOID.
[aHHoe cooblieHne BblgaeTcs Tonbko B pexume «lMakeTHbin #2» (DTE-DCE); oHO siBNsieTCs NoKanbHbIM
noaTeepxaeHnem o npneme gaHHolx. DATA_SIZE_ GET — hex 3Havenue (4 ASCII umdpbl).
Mpumep: $<0001201234001A%> - moayne npuHan ot DTE Ox001A (26) GailT AaHHbIX, NpegHa3HayYeHHbIX Ans
nepenayv mogynio 1234,

3x’ 1 $<NETID,3x, {DATA} $>
Komanpa 30: ®opmat komaHabl: 30 (none DATA oTcyTCTBYET).
[daHHoe cooblleHne BblaaeTcsi, ecrnu Moaysb NPUHAN co cTopoHbl DTE owun6o4yHyto komaHay. KomaHpa
cyMTaeTca ownOGOYHOM, eCnn CTapwui NoslydbanT 3HaYeHUs KoMaHAabl paBeH 0, a Mnagwum He ABNsAeTCs
[ONyCTUMOWN KOMaHAOMN.
Mpumep: $<000130%> - mogynb 0x0001 NpMHAN OWIMBOYHYO KOMaHAY.

KomaHpa 31: dopmat komaHgbl: 31CC.
Moaynb npuHsan co ctopoHbl DTE komaHgy CC ¢ HeBepHbiMM NapameTpamu. HapylweHue copmarta komaHabl
O3Ha4aeT, YTo B KOMaHAe eCTb Mons C HEBEPHbLIM 3HaYEHMEM.
Mpumep: $<0001040000FF$> $<00013104$> - mogynb npuHAN komaHay 0400 (yganeHHblid onpoc mogyns),
0fHaKo nose agpeca He MOXeT 6bITb FPYNMOBbLIM, HA YTO BbIAAHO COOTBETCTBYIOLLLEE NpedynpexaeHme.

KomaHpa 32: ®opmat komaHabl: 32 (none DATA oTtcyTcTByeT)
[aHHoe coobLeHne BbigaeTcs, eCnn Mogynb NpuHSAN co cTopoHbl DTE gaHHble, He npeacTaBneHHble B koge ASCII
TaMm, rae oHW OOIMXKHbl ObITb B AAHHOM KOAe.
Mpumep: $<000100h$<000132%> - mogynb npuHan komaHay 00 (nepepada [OaHHbIX), OAHAKO TMorfe He
npegcrasneHo B koge ASCII.

KomaHpa 33: dopmat komaHgbl: 33AAAA
Uucno 6anT gaHHbIX, NpeaHasHadeHHbIX Ans nepegaydn mogynto AAAA, NpeBbillaeT MakCumarnbHO AOoMyCTMMOoe
3HadeHne aAnga ogHoro naketa. Bce npuHaTbie gaHHble ansa moayna AAAA yoanstoTces u3 6ydepa mogyns.

KomaHpa 34: dopmat komaHgbl: 34AAAA
HapylieHa npo3payHoCTb AaHHbIX, NpegHa3Ha4YeHHbIX ANnsa nepegayum mogyno AAAA.
Mpumep: $<000100020002hello$s $<0001340002%>

KomaHpa 35: dopmat komaHgbl: 35AAAA
Yucno nonb3oBaTenbCckmnx nonyoant gaHHbix B ASCII dpopmate, npegHasHayeHHbIX 4ns nepegadm mogynto AAAA,
HeYyeTHO (HanpuMep, B KOMaHae 3anmMcu npoduns).

KomaHpa 36: dopmat komaHgbl: 36AAAA
lMonb3oBaTenbckMe AaHHble, NpedHasHayeHHble Ons nepefadyn mogymno AAAA, npuHATbl He B koge ASCII
(Hanpumep, B kKOMaHae 3anmMcu npoduns).

KomaHpa 37: dopmat komaHgbl: 37AAAA
Pa3mep nonb3oBaTenbCkMX AaHHbIX, NpefHasHadYeHHbIX Ang nepedaydm mogynto AAAA, paseH O (Hanpumep, B
KOMaHAe 3anucu npoduns).

‘4x’ | $<NETID,4x, DATA$>
KomaHnpa 40: ®dopmat komaHgbl: 40hhhh
CoobwwaeT pasmep cBobogHoro bydepa Moayns Ha ncxogswme gaHHole. [laHHoe coobLleHne siIBNSeTCA OTBETOM
Ha KomaHay B cTOpoHy moayns. hhhh — wecTtHaguaTtepuyHoe yncno.
Mpumep: $<0001 40 2000$> - pa3amep bydepa paBeH 0x2000 GanT (8 Kb6anT).

KomaHnpga 41:
OTBeT Ha koMaHAy NnokanbHoro onpoca 0301.
Mpumep: $<0001 41$>
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KomaHpa 42:
[aHHasa komaHga nocblnaeTcs MoAyneM Nocne BKIYEHNS MMTaHUS U MPOXOXAEHUS peXnMa HULManm3auum.
Mpumep: $<000142%>

50’/ $<NETID,50,AAAA LL,FF,EEEE,NN,RR$>
Bbigava nHdopmaumm o npueme BER nakeTta, rge:
AAAA - appec oTnpasuTensa BER naketa (4 HASFs);
LL - gnuHa naketa (2 HASFS);
FF — npusHak FEC (2 HASFS);
EEEE - uucno owmnbok (4 HASFs);
NN — nopsgkoBbit Homep BER naketa (2 HASFs);
RR - yposeHb RSSI npu npueme 3aronoska BER naketa (2 HASFS).
Mpumep (npobenbl BCTaBneHb! Ans HArMAAHOCTM):
$<0002 50 0001 45 00 0001 03 07%$>
MpuHaTt BER naket gnuHon 69 (0x45) 6ant 6e3 koga FEC. Yucno owmbok - 1, nopsakoBbi HOMep naketa - 3.
YposeHb RSSI npu npueme 3aronoska nakeTa - 7

$<0002 50 0001 46 OF 0000 02 06%>
MpuHaT BER naket gnuHon 70 (0x46) 6ant ¢ kogom FEC. Yucno owwubok - 0, nopsakoBbid HOMEP nakeTa - 2.
YpoBeHb RSSI npy npueme 3aronosBka naketa - 6.

Bx’/ $<NETID,6x,DATAS>
Komanpa 60: ®dopmaT komaHgbl: 60hhhhAABB000000
Bblgada cTpoku Bepcum nokanbHoro/yganeHHoro mogyns (oTBeT Ha komaHgy 0400).
hhhh — agpec nokaneHoro/yganeHHoro Mogyns.
AA,BB - Bepcusi MMpOKnporpamMmmel.
Mpumep (Bpecus mukponporpammel 1.06):
Cmd hhhh AA BB CC DD EE
$<0001 60 0004 01 06 00 00 00%>

KomaHpa 61: dopmat komaHgbl: 61{DATA}
Bbigaya nokanbHoro/yganeHHoro npoduns (oTBeT Ha komaHgy 0401).
{DATA} — npodunb. Kaxxgbin 6ant npodunsa nepepaetcs B popmarte 2-HASFs.

KomaHpa 62: ®opmat komaHabl: 62{DATA}
Bblgaya nokansHoro npoduns, sarpyxaemoro no komangae SIEE (otset Ha komaHgy 0402).
{DATA} — npodunb. Kaxxgbin 6ant npodunsa nepepaetcs B popmarte 2-HASFs.

4.5.2 PEXuM NMEPEAAYM JAHHBIX « [TAKETHBEIM #2» (DTE - DCE)

00’/ $<NETID,00,TT,TXID,DATA$>
MakeT gaHHbIX, NpeaHa3HadYeHHbIX Anga nepegadn mogyno TXID.
3Havenne nonsa TT:
7|16|5 4 3 2 1 0
- - - Link Mode | FEC2 FEC1 FECO

Link_Mode — 3agaeT pexum obmeHa. Ecniv 6ut Link_Mode = 1, nponcxogmt obmeH ¢ mogynem B pexnve 6es
YCTaHOBMEHNS COeanHEHs; Npu aToM agpec TXID He JomkeH ObITb rPynnoBbIM.

| —-nepemexeHune: 1 — nepemexeHne BbIKo4YeHo, 0 — NnepemMexeHne BKITHYEHO.

FEC2...FECO — 3agaeT BO3MOXHOCTb NepeaaBaTtb AaHHble ¢ kogom FEC.

Tabnuua kognposku koaa FEC aHanornyHa koauposke npu Beoae komaraon SDFEC.

Pa3psagHocTe gaHHbIX (8 unu 7 61T) onpegenserca aBToMatndecku. [Insg obecneyeHns npo3padHoCTy OAHHbIX
cumBonbl $ B none DATA gomxHbl AybnnpoBatbcs.

MNpumep:

$<000100101234hello$> Komanga mogynto 0001 nepegate mogynto 1234 ctpoky «hello» B pexxume 6e3
YCTaHOBMNEHMUS COEANHEHNS.

$<00020001FF02hello$> KomaHnga mogynto 0002 nepeaats rpynne mogynen 02 ctpoky «hello» B
LUMPOKOBELLATENBHOM PEXUME C BKITOYEHHBIM MOMEXOYCTOMUYMBLIM KogoM RS(7.3).
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01’/ $<NETID,01, TYPES$>
Peseps

02’/ $<NETID,02,TT,VAL$>

KomaHaa ynpasneHuem TekylwmmMmn napameTpamu nepefaym aaHHbelx B acup. None VAL — 2 HASFs.

3HaueHue nons TT:

00 - 3apgepxka DELAY_SEC (0...255 cekyHa) Mexay nocrnefgoBaTtesibHbIMW TpaH3akuuamm mogyns. Ecnu
3agepxka paBHa 0, nakeTbl NepefalTcs HenpepblBHO. KoMaHOa akTMBU3MpPYeTCs nocne nepegayn TekyLlero
naketa. JaHHbI napameTp MMeeT CMbICN MPUMEHSATb B LUUKIMYECKOM pexume. Nepegada gaHHbIX/onpoc
MoAyren JOMKeH NPOUCXOAUTb C NEPUOAOM, OTNINYHBIM OT HYNS.

01- Yumcno RETRY_NUM peTpaHcnsumMn naketoB, Tpebylowmx noaTteepxaeHus. [aHHoe 3HadeHue
aKTUBU3MpPYETCs TONMbKO Mpy Nepegaye MHAMBMUAYanbHbIX naketos (cM. SRETRY).

02 - Yncno BCMAX_NUM nepegay konun winpokoseLlatensHoro naketa (0...255).

Mpumep:

$<000102000A%> - komaHga mogynio 0001 — nocrie nepefady TeKyLLEro nakera MpoUCXoouT 3afdepkka Ha

10 cekyHa.

$<0001020105%> - komaHga mopymio 0001 - 5 nombITOK ANS yCrnewHow nepefavu naketa, TpeOdyroulero

NOATBEPXAEHNS.

$<0002020203%> - komaHga mogynto 0002 - KaxabI LUMPOKOBeLLaTeNbHbIM NakeT nepegaeTcsi no 3 pasa.

03’/ $<NETID,03,CC$>
3HaveHune nons CC:
00 - TlonyunTtb pasmep csobogHoro Oydepa Moaynsa Ha ucxoadawme AaHHble. OTBETOM Ha KOMaHOy SBNAETCs
naket ¢ Tunom 40, noceinaemsii Mmogynem B DTE B pexunme nepegayn gaHHblx «laketHbin #1» (DCE-DTE).

01 - JlokanbHbIi onpoc moayns. OTBETOM Ha KOMaH4y SiIBNAeTCs nakeT ¢ Tunom 41, nocbinaemsii Mmodynem B
DTE B pexvme nepefauv gaHHbix «llakeTHoii #1» (DCE-DTE).

02 - Bxof B KOMaHAHbIN PEXUM.
03 - AnnapaTHbIi cépoc moayns.

‘04’ / $<NETID,04,CC,DDDD$>
3Ha4yeHune nonsa CC:
00 — Onpoc moaynsa DDDD. OTBeToM Ha faHHyto kKomanay sensetca ASCIl ctpoka Bepcun mogynsi.
01 — yteHune npoduns moayns. OTBETOM Ha JaHHYO KOMaHAY SBNSEeTCS kKomaHaa 61.
02 - yTeHue Npodounsa moayns, sarpyxxaemoro no komaHae SIEE. OTBeTom Ha AaHHy KomMaHay SIBMSETC KomaHaa
62.
B mekywell peanusayuu MUKpPOMpo2paMMbl He3asucumMo om 3HavyeHusi DDDD, omeem ebiGaem
nokKanbHbIl Mmodysnb NETID.

‘05’ / $<NETID,05,00,DDDD,TT,PROFILE$>
KomaHga 3anuncu npodounsi B MO4YIb.
DDDD - agpec KoHGUrypupyemoro Moayns

TT - TarM-ayT Ha BbINOSIHEHME KoMaHabl. Talim-ayT 3agaeTcs B MHTepBanax, kpaTHbIX 1 c.

PROFILE - HoBbIi npodunb Mogyns. Kaxgbw GanT npoduna nepepaetca B Buge 2 HASFs. Yucno Gant
npocuns gOMKHO ObiTb YETHO M He OOSMKHO MpeBbiWwaTtb pasmep npodpuns. Yvucno 6anTt npodpuns
MOXeT ObITb MeHbLUEe pa3mMepa Bcero npocuns. B gaHHom cnyvae 6yayT n3ameHeHbl TONbKO NepBble
n 6anT npodunnga moaynsi.

B mekywel peanu3sayuu MUKpornpozpamMmmbl He3agucumo om 3HayeHusi DDDD, npoghunb 3anucsieaemcsi e
nokanbHbIl Modynb NETID. MMapamemp TT ueHopupyemcs.

Mpumep (npobenbl BCTaBneHb! ANd HarngaaHoCTL):

$<0001 0500 1234 05 1233FFFF$> - komaHga nokanbHoMy mogynto 0001 3anucatb nepsble 4 6avita npoduns.
Mocne BbINOMHEHNsT KOMaHAb! 3anucu npocdunsa mogyne 0001 6ygeT umeTb cnegyrowme napameTpbl: TXID=FFFF,
MYID=1233.

06’/ $<NETID,06,00,DDDD,TT$>
Komanga cbpoca mogynsi.
DDDD - agpec moayns. Komanga aHanormyHa komaHge 0303 3a MCKIYeHnem Toro, YTo cbpoc no komaHae
0303 nponcxoanT MrHOBEHHO, a komaHga 0600 cTaBUTCA B odepeb Ha BbIMOSHEHME.

TT - TarM-ayT Ha BbINOSIHEHME KOoMaHObl. Talm-ayT 3agaeTcs B MHTepBanax, kpaTHbIX 1 c.
B mekyuwell peanusayuu MUKporpozpaMmbl He3aeucumMo om 3Ha4yeHuss DDDD, c6poweH 6ydem modynb
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NETID. Mapamemp TT ueHopupyemcs.

07’/ $<NETID,07,EE,DDDD,CC,RRRRRR,AA, TT$>
YcTaHOBKa 4acTOTbl M CKOPOCTU Nepegadn no acpmpy yganeHHoro unv rokansHoro Mogyns
EE - npusHak 3anncy B QHOBY 3HaueHus 4acToTbl U CKOPOCTW NOCHe BbIMOSIHEHNS KOMaHAbI.
00 — 3anncb B OHOJY He npoucxoaur;
01 — nocrne ycTaHOBKM NapaMeTpoB admpa ocyllectenaetca 3anucb 8 IHOIY.
DDDD - agpec mogyns.
CC - Homep yacToTHOro kaHana HaunHas c 0. MNpu 3HavyeHnn KaHana pasHbiM FF, oH He nameHseTcs.
RRRRRR - He nmeeT 3HayeHud
AA - ckopocTb obmeHa no acupy. Mpu 3Ha4eHUn ckopocTn paBHon FF, oHa He nameHsieTcs.
TT - TanMm-ayT Ha BbINOSIHEHWE KOMaHAbl. TanM-ayT 3afaeTcs B MHTepBanax, KpaTHbiX 1 ¢
B mekywel peanusayuu MukKporpozpamMMmbl He3asucumo om 3HayeHusi DDDD, komaHO0a omHocumcsi K
nokanbHomy Modysnb NETID. Mapamemp TT u2Hopupyemcsi.
Mpumep (NpoGenbl BCTaBneHb! Ans HArMAAHOCTM):
$<0004 07 00 0004 05 000000 01 01%$> YcraHoBMTbL kaHan $CH=06 n ckopocTb $AR=1.

4.6 PEXUM «[TPSIMOV BOCTY»

B aTom pexunme moaynb NpeaoctaBnseT BHELUHEMY YCTPONCTBY «NPSMOK AOCTYN K acpmpy»
(ToyHee, K MOAynATOPY M AeMOofynAaTopy BCTPOEHHOro npuemonepedartyuka). [Ona obmeHa
OaHHbIMM B 3(mpe BHeELHee YCTPOMCTBO MNPU 3TOM MOXET WUCMNonb3oBaTb COOGCTBEHHbIE
NPOTOKOSbI, CNOCOBLI NOMEXOYCTOMYMBOro KOANPOBAHUS, agpecauvun u T.4.

[ns Bbibopa pexmma «[psmon gocTyn» HeoOXo0anMO:

* ecnM HeobxoouMmo, 3afjaTb B «KOMaHOHOM» pexume napameTpbl, OTHOCSWMecs K
npuemonepegatynky (pabouyto 4acToTy, MOLLHOCTb, CKOPOCTb AaHHbIX B admpe, BKOYUTb UK
BbIKITOYNTEL CUHXPOHN3ATOP);

" yCTaHOBWUTb 3Ha4deHue pernctpa no agpecy $F2 B 3HauyeHne 0x86 nnmn 0x87 (cm. pasaenbl «SRG
- 3anncb TEXHOMOMMYECKNX NapaMeTpoB Moayns» U «AKTMBM3aLMSA pexnma «MpsamMon gocTyny);

" nepesanycTtuTb MOAYIb.

B pexume «[psamon goctyn» crnegyowme curHansl Mogyns NpuHyanTensHo (He3aBUCUMO OT
nX KOHdUrypaumm) nmeroT crnegyrowme QyHKUMK:

@ RX DIN - Bxog nocnepoBaTenbHbIX AaHHbIX AnA nepegadn B adup. Mogaetca Ha MogynsATop
nepegaTyuka.

e X DOUT - Bbixoa NpuHATLIX M3 adhupa nocrnenoBaTerbHbIX AaHHbIX.

@ RTS RX/ TX - Bxop nepekntoveHus «Mpuem» (1) /«Mepenadar (0). MoaTaHyT BHYTPY K 1.

e CTS ACK - Bbixog curHana nogteepxaeHus nepeknodeHns «Mpuem»/«MNepenada.

@ DM_RX — BcnomMoraTenbHbI BbIXO4 ANS MHAWKAUMW aKTUBHOCTU Ha nuHum DOUT. MeHsieT cBoe

BUFST LED | cocrosHue ¢ 4acTOTOMN, MPOMOPLUMOHArbHOW M3MEHEHMIO OaHHbIX, MPUHATLIX M3 admpa (curHan
= DOUT).

@ DM_TX - BcnomoraTenbHbI BbIXOA, ANS MHOAWKAUMK akTMBHOCTU Ha nuHum DIN. MeHsieT cBoe

CMD LED COCTOSIHME C YacTOTOW, NPOMNOPLMOHANbHON W3MEHEHMI0 [OaHHbIX, MPUHATBIX OT BHELLHEro

ycTponcTea (curHan DIN).
Paboma e pexume RS-485 npu amom He noddep kueaemcsi.

KoHTponne INpuemonepenatymk

RX (DIN) P P DIN | P pea

» - _ » > MopaynsTop
_ CTS (ACK) A 1
_ _ EEPROM l: x » CuHTesaTop AHTEHHbIN
RTS/106 (RX/TX) | RXITX _| nepekniouatens

- v

TX (DOUT) DOUT Hemogynatop+ <J
< «———————— < CMHXPOHM3aTOp

Cxema pabombi MOOyrisa 8 pexxume «[Ipsmol docmyrx»
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KoHTponnep moaynsa npu BKOYEHUN NUTaHUA (Mnu cOpoce) ocyLecTBNSEeT MHULManNn3aumo
N YCTaHOBKY 3afaHHbIX pabounx napameTpoB
npuvemonepegaTymka 7] HauyMHaeT B,
«TpaHcnuposaTb» curHansl TXD u RXD k @ "=
npuemonepenaTymky 1 HaobopoT. BosHukatoLiee
npu 3TOM  «OpoXaHue»  dasbl  curHaros
(oknTTEP) He NpeBbiwaeT 550 He, YTO nossonseT
npeHebdperatb UM gaxe Npu BbICOKMX CKOPOCTSX
JaHHbIX.

Ons nepeknYeHns peXnmMoB

«[puem»/«lepepnava» wucnonbsyetca curHan RX/ TX co Bxoga RTS moaynsa, npu 3ToM

cocTosiHMe «1» cooTeeTcTBYeT pexumy «[llpuem», a coctogHune «0» — «[lepegava». Ha
nepekntodeHne B pexum «llepegada» BCTPOEHHOMY npuemonepegaTyuky Tpebyetca Bpems
nopsgka 250 mkc. [Ons «uHGOpMUPOBaHMSA» BHELWIHEro YCTPOMCTBaA O 3aBepLleHun npouecca
nepekntodeHna M rOTOBHOCTU MepefaBaTth AaHHble B 3uUp MOAYMb BbICTABNAET curHan

keutupoBaHusa (noateepxgennss) CTS (ACK ) B coctosHue «O». KMcnonb3oBaHue aTOro
curHana HeobssaTeribHOE — BHELLUHee YCTPOMCTBO MOXET MPOCTO BbKAATb BPEMSA HE MeHee
250 mkc nocne yctaHoBku curHana RTS (RX/ TX ) B «O».

B pexume «lMepepava» (RX/ TX = ACK =0) nocneposaTtenbHble AaHHble DIN co Bxoga

RX mMoagynsa nocTynakT HEMoCPeACTBEHHO Ha MOZynATop M nepegattca B acup. Mpu atom
coctoaHunto DIN=0 cooTBeTCcTBYET YacTtoTa Fo - AF, a coctoanuto DIN=1 - yactoTa Fo + AF, rae Fo
— YyCTaHOBIEHHasi HOMUHanbHasa paboyasa yactoTa, a AF — yCTaHOBREHHas AeBMauMs 4acToTbl.
BxogHble OaHHble HE CUHXPOHU3UPYIOTCH, BONPOC COBMIOAEHMST HYXKHOW CKOPOCTU B adhmpe (ecnu
3TO HYXXHO) JOSMKEH peLuaTbCsl BHELIHUM YCTPOUCTBOM.

NEPEOAYA B PEXXUME “NPAMOWU OOCTYN”

RTS/I06 (RX/TX) /@omaHua BKITHOUUTD PEXUM "I'Iepe,u,aqa">

CTS/IO7 (ACK)

/L
4

/@ 3TOr0 MOMEHTa AaHHbIe B sq)mp(%

NPUEM NEPEOAYA NPUEM
7/

X

NRZ /

o 250 MKC Makc.
Ll

&
<

B pexunme «[llpnem» (RX/T_X =1) npu BbIKIIIOYEHHOM CUHXpPOHM3aTope (CM. pasgen

«AkTMBU3aums pexuma «lpaMon ocTyn») NpuHATbIE U3 adupa AemoaynMpoBaHHble AaHHble
DOUT nogatoTca HenocpeacTBeHHO Ha Bbixog TX moayns. Ecnu BkroYeH CMHXpPOHM3ATOp, cUrHan
DOUT «BblgensieTca» M3 curHana ¢ Bbixoda Aemoaynaropa NpueMHMKa C y4eToM 3agaHHoM
CKOpPOCTU faHHbIX B 3dmpe. B atom cnydae curHan Ha Bbixoge DOUT Haubonee «4uCTbIi»
(MeHsieT cocTosiHMe He valle, YeM OAWH pa3 3a BuT-nepuog B COOTBETCTBMM C YCTaHOBMEHHOM
CKOPOCTbIO), HO ANl KOPPEKTHOrO (PYHKLMOHNPOBAHNS BCTPOEHHOIO CUHXPOHM3aTopa Heo6xoanmo
cobnogeHve cneayoLwmx yCroBun:
e ckopocTb gaHHbiX (BR) Ha Bxoge npuemMHuka (B adpupe) He OOfmKHA OoTnuyaTbes OT
ycTaHoBreHHon komaHgon $AR moayns 6onee, yem Ha 5%;
e rakeTbl AaHHbIX AOMKHbI HauMHaTbCca € npeambynbl (nocnegosaTenbHocTb 010101...)
ONVHOM He MeHee 24 ouT;
® [O0TOK JaHHbIX NMocne 3Toro JOIMKEeH UMEeTb MO MeHblUen Mepe oauH nepexod oT «0» K
«1» nnn HaobopoT Ha kaxable 8 6uT.
Takum 06pa3om, Npy BKIOYEHHOM CUHXPOHM3ATOPE MOXHO NONb30BaTbCS TONbKO Habopom
ckopocTen B admpe, KOTOpbIN NO3BONSET 3agaBaTb MOAYNb B KOMaHAHOM pexume: 4 800, 9 600,
19 200, 38400 n 76 800 60a. NMpu BLIKIMIOYEHHOM >XE€ CUHXPOHM3ATOPE MOXHO MCMNONb30BaTb
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nobyo (gaxe «HecTaHOAPTHYKO») CKOPOCTb 0bMeHa AaHHbIMM BMnoTb Ao 76 800 604, npy 3TOM
BHELUHee YCTPOMCTBO CaMO AOSMKHO 3ab0TUTCA O BblAENEHUM AaHHbIX U3 curHana DOUT.

Mpun BbIGOPE ckopocTn AaHHbIX (BR) cneayeT npaBunbHO BbIOMpaTb NOAXOASLLYIO AeBUALMIO
yacToTbl nepefatynka (AF) v wmpuHy nonockl nponyckaHus npuemHuka (BW). Kak npasuno,
AeBnauus ycraHaenumBaeTca B auanasoHe AF=(1...2)xBR, npu atom Heobxogumas nonoca
npuveMHunKka JormkHa 6biTeb BW>2x(BR+AF).

PekomeHayeMble COOTHOLLEHUS 3TUX NapaMeTpoB:

Ckopocmb OaHHbIX Heeuayusi yacmomsi LWupuHa nonocbl
(BR), 600 Mepedamyuka (AF), kl'y | lMpuemHuka (BW), kl'y
4 800 5 10
20 40
9 600 10 20
20 40
19 200 20 40
40 200
38 400 40 200
100 200

B pexume «[pamon goctyn», B OTAMYME OT OPYrUX PEXUMOB nepefadv AaHHbIX, He
aHanmanpyeTcs ypoBeHb BXxogHoro curHana (RSSI) Ha Bxoge npueMHuKa.

B pexunme «[pamon goctyn» He yHkumMoHupyet curHan CONFIG, noatoMy AnA OTMEHBbI
3TOr0 pexuMa HeobXOAMMO CHayana BOWTM B KOMaHAHbIA pexum, nepesanyctvs MOAYIb
(nTanmem wnu kHonkon RESET Ha oTnagoyHon nnate) npu Haxaton kHornke CONFIG
(cm. pasgen «Owwubka! UCTOUYHUK CCLINIKM He HauAeH.»), CHATb dnar BKOYEHUS pexunma
«lMpamon poctyn» (cMm. pasgen «AkTMBu3aumsa pexuma «[lpsamon  JocTyn») UM BHOBb
nepesanyctuTb MOAyrb.

[na osHakomrieHus ¢ pexumom «[lIpsamon goctyn» a Takke ANA ero TecTMpoBaHUA
A pekoMeHAyeTCa UCnonb3oBaTh TepMuHanbHble nporpammbl Tuna PComm Terminal
. Emulator dompmbl MOXA KoTOpble NO3BOMSIOT «BPYYHYHO» MEHATb COCTOSIHME CUrHana

RTS (RX/ TX ) B npouecce paboThl.

4.7 PETPAHCHSIUNS NAKETOB

Mogynb cnocobeH peTpaHcnMpoBaTb NakeTbl APYrMX MOAYNEN, He yTpaudMBasi CBOMX
OCHOBHBbIX (PYHKLMNA.

B cucteme moxeT ObiTb OO 8 peTpaHCNATOPOB, HOMEpa KOTOPbLIX 3a4alTCsl KOMaHOOM
$RPTN. Agpeca peTpaHCcnupyembix nakeToB 3agaroTca komaHgon $RID.

B kaxgom nakeTe, nepegasaemMoM B 3(vp, HaxXoAUTCHA crieumanbHoe peTpaHCrsauMoHHoe
none (PI1), koTopoe obpabaTtbiBaeTcs KaxabiM akTUBHBIM peTpaHcnatopom. Moaynb, paboTtas B
pexnme peTpaHcnaTopa, NpuHMMas Kkagp mns acdoupa, aHanmanpyet Pl un agpeca RIDxx. Ecnu B PI1
OTCYTCTBYET MapKep peTpaHcraumMm Ans gaHHoro Moaynd n agpec B nakeTe coBnas ¢ OOHUM U3
RIDxX, nMpUMHATBIA Kagdp 3anucbiBaeTcsl BO BHYTPEHHIOW  PETPaHCISUMOHHYID o4vepeab,
pabotatowyto no npuHuuny FIFO (nepsbin Bowern, nepBbi Bbiwen). Bcero B ouvepegu
O[HOBPEMEHHO MOXET HaxoauTbcsa 00 2 nakeToB. Ecrnv nakeT MHPOPMaLUMOHHBIN, pa3Mep OaHHbIX
naketa He [JOIMKEeH npeBblwaTte 128 6GanT, B NPOTMBHOM CryYyae MnakeT WrHOpUpyeTcs Ha
NMOCTaHOBKY B ovepeb Ha peTpaHcnauuio. NakeTbl, NnpefHasHayYeHHble ANna peTpaHcnsaumm, MoryT
ObITb 3agepxaHbl B Bydepe odepeam Ha 3agaHHoe Bpems. Bpems yaepxaHusa gaHHbIX B o4epeam
nporpaMMmnpyeTcsa TeXHONorm4eckum napameTpom RPT_DELAY ($RG28). Mo ncredyeHun BpeMeHu
RPT_DELAY nakeTbl nepegatoTca B adoump.

PeTpaHcnaums coobleHun, Haxodslmxcsi B odepeaun, MMEET MEHbLUMA MpUOpUTET Mo
CpaBHEHVIO C nepegayven COBCTBEHHbIX AaHHbIX MoAyns. PeTpaHcnaumsa MHAOPMaUMOHHBIX
NMakeToB NPOMCXOAUT TOMbKO B Criydae NpaBWibHOrO npuema BCexX AaHHbIX naketa (B cryyae
npuema AaHHbIX NakeTa ¢ owmbkamm, UHPOPMaLIMOHHBIN NaKeT HEe PeTPaHCIMPYeTCs).
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Mockonbky moaynb B acdupe pabotaeT B NONyAYNSIEKCHOM pexume, Npyu NpUMEHEHUU
peTpaHCcNATOpoB 06LLaa CKOPOCTb Nepeaayn yMeHbLaeTcs NpsiMO NPONOpLMOHANbHO KONMMYeCTBY
aKTUBHbIX PETPaAHCNATOPOB, 3a4eNCTBOBaHHLIX B Mpouecce nepefavyM LaHHbIX — Mexay
aboHeHTamu.

Ona aktmBm3aumm pexuma peTpaHCnauum LOCTaTOYMHO MPUCBOUTL MOAYMKO YHUKaNbHbIV
peTpaHCNAUMOHHbIN  HOMep  (komanHga 3$RPTN) u  BBectm xoTa  Obl  OoguH  agpec
oTnpasuTensa/nonyyaTtens, nakeTbl KOTOPOro HeobxoaAnmo peTpaHcnmpoBaTth (komaHaa $RID).

Moaynb cnocobeH BbINOMHATL HEKOTOPble MHTENNEKTyanbHble (OYHKUMM Hag o4Yepenbto
nakeToB, NPeaAHa3Ha4YeHHbIX ANs PeTPaHCNALUNN:

e yaaneHve OAMHaKOBbIX NAKeTOB OT OAHOrO M TOrO XXe OTNpaBUTENs Un Ansi O4HOMo M
TOro e nony4vartens (Kpome LWMpOoKOoBeLLaTeNbHbIX NaKeTOB);

e KOPPEKUMS MocrneaoBaTeNbHOCTM MNOTOKa NaketoB OT aboHeHToB (aboHeHTam),
HaxoAsILLUMXCSA B PEXUME «TOYKa-TOYKa» C YCTAHOBIIEHMEM COeOMHEHWUs B cryyae,
€Crnv B o4epean HaxoaaTcs «KOHMIUKTYOLWMEY MaKeTbl.

Bonee I'IO,EI,p06HO O [O0MOonHUTEesIbHbIX BO3MOXHOCTAX MO peTpaHcnduun CMm. B pasgerne
«PaCLIJI/lpeHHble BO3MOXXHOCTU MnMpuemMa n petTpaHciaunm nakeTtoB».

4.8 PEXUMbI PABOTBI 10 30UPY (FAPAHTUM [JOCTABKM AHHBIX APECATY)

Moayrnb moxeT paboTaTb B adhupe B ABYX OCHOBHbIX PEXMMax — LUMPOKOBELATENbHbIA (Mnn
rpynnoBon) N MHONBUAYANbHbLIN («TOYKA-TOYKa»).

4.8.1 LUMPOKOBELLATE/ILHBIV PEXXVM
Mopaynb aBToMatuyecku pabotaeT B LUMPOKOBeLATENBHOM pexunme, ecnv napameTtp TXID
He fABnseTca uHAuBMAyanbHbIM (CM. pasgen «Agpecauvs v npuMmepbl opraHusaumm cetemn»). B
3TOM cry4ae MoAyrnb OThpaBnsAeT B 3(pvp «WMpOKOBeLLaTENbHbIE» NAKeTbl, KOTOPbIE «ChblwaT»
BCE Moaynv (unu rpynna moaynen).

MockonbKy B LUMPOKOBELLATENIBHOM peXuMme HeT BO3MOXHOCTW peanv3oBaTb MexaHu3m
NOATBEPXXAEHWI, rapaHTUsi [OOCTaBKM NakeTa [aHHbIX agpecaTy B 3TOM  pexume
OTCYTCTBYET M NpY HEOOBXOAMMOCTM peanuayeTcst NpoTokornamu 6onee BbICOKOro YPOBHSI.

BeposiTHOCTb AOCTaBKM NakeToB MOXET ObITb YBENMyeHa BCrnoMoraTesibHbIMM MeTO4aMMU:
e BKNIOYEHMEM MOMEXOYCTOMYMBOro KoauvpoBaHus (cMm. pasgen «dPopmaT naketa B
adupe. NomexoycTonunBoe KoaNPOBaHMEY);
e yMeHblUeHVeM ONuHbl nakeTa B admpe (komaHaa $PLEN);
e ay6rnivpoBaHueM nakeTos B acpupe (komaHga $BPM);
® CHWXEHVEM CKOpOCTU nepedayn B acpmpe $AR.

Ecnu ckopocTb Bbldaun AaHHbIX Ha nocrneaoBaTernbHbIN MOPT MHOMO HWXKe obLuen cKkopocTu
NOCTYNNEHNa OaHHbIX M3 achmpa 1 NpuemHbin Oydep 3anonHeH, BO3MOXHa NoTeps MHopMmaLmm
T.K. NAKeT OaHHbIX, HE yMeLlalLlwmica B npuemHbin 6ydep, yoanaetcd. [NyTn pewenna gaHHOW
npobnembl onncaHbl B pasgene «bydepusaums npuHATBIX U3 acdmpa gaHHbIX. KoHkaTeHauums
OaHHBIX».

4.8.2 UNHOMBUOYATIBHBIV PEXXUM (« TOYKA-TOYKA»)

[Ons paboTbl B uHOMBMOYaANIbHOM pexume (Touvka-Touka) napameTp TXID He pommkeH
ABNATLCA LUMPOKOBELATENbHBIM UMK TPYNNOBbIM. B aTOM cnyyae mogynb oTnpasnseT B adup
«MHOUBUOYarbHbIE» NaKeTbl, KOTOPbIE «CMbIWUT» TOMbLKO MOAyrb, napameTtp MYID kotoporo
paBseH TXID nepepatowiero Mogyns.

Mpn nonyyYyeHWn «MHOMBMAOYANbHOrO» nNaketa MOAySNb aBTOMATUYECKUM OTCbinaet
noaTBepXXaeHne O ero npueme OTnpaBUTENIO 3TOro naketa. OTnpaBuTENb Xe NPU HemnonyyYeHum
Takoro noATBEpPXAeHUA NOBTOpPSAeT nakeT. Takum obpas3oM B pexume «TOYKa-TOYKa» MMeKTCH
rapaHTMn JOCTaBKM JaHHbIX.

KonuyectBo 1 gpyrme  napameTpbl, CBf3aHHble C  NOATBEPXAEHUAMW  MOryT
nporpaMMmnpoBaTbCS.
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Monyyas vHAMBKMAOYyarnbHbIN NakeT, MOAYNb co3faeT PakTUYECKOe UNN MHUMOE coefiHeHe
C 9TW MoAyrem, HayuMHasi Npu 3TOM BECTU CTAaTUCTUKY Mpuema naketoB oT Hero. [lo cnocoby
COeIMHEeHNS NHAMBUAYarbHbIN PEXUM pasfenseTcs Ha [ABa NoapexuvMma:

1. Pexxum c ycTaHOBNeHuemM coeauHeHus

B gaHHOM pexvme cospaetcs akTudeckoe coeguHeHue mexay mogynsamun. ®ase obmeHa
AaHHbIMM npeflecTByeT pasa ycTaHOBMeHUA coeauHeHus. Ecrnv mopynb, Haxogawmics B
pexume YCTAHOBIIEHUSA COeAMHEHWUs, HaxoauTca ewe n B pexume «[llakeTHbin #2», TO no
OKOHYaHWM asbl nepefadn [aHHbIX NpoucxoauT npoueaypa pasbeauHeHus. Ha  Kaxabin
NpaBuUIibHO MNPUHATBLIA  MHAOPMALUMOHHLIA  MakeT aBTOMAaTUYECKU OTNpPaBrseTcs KopoTKoe
noateepxaeHune (ACK). B cnyyae, ecnu gaHHble NPUHATLI € owmnbkamn, noaTBepxaeHne o6 atom
He oTnpaengeTca. B pexume C yCTaHOBMEHMEM COEOMHEHUS WUMeeTCs  BO3MOXHOCTb
ncnonb3oBaTb OOHO MOATBEPXKAEHME Ha HECKONbKO NakeToB AaHHbIX (CM. pasgen «$MAXP -
YuCno nakeToB, nepedaBaeMbix B aup 6e3 oxmaaHua NOATBEPXKOEHMS»), YTO yBenuyunsaet
NPONYyCKHYK CnocoBbHOCTb KaHana paanocessun. B cnyvaet ecnu napameTtp $MAXP oTnmyeH ot 1,
Ha NpuemMHOM moayne crnefyeT ycTaHOBUTbL napameTp $RESPT koTopbin onpefenseTt 3agepxkKy
OTNpaBku NOATBEPXOEHWUS Ha Cry4van, ecnv yaaneHHbIn MOaynb nepefaeT HEeCKOSbKO MakeToB C
oXugaHvwem  rpynnosoro  noatBepxaenusi. [lMapametp $RESPT He  akTtuBu3uMpyeTcs
(nooTBepxdeHve nepefaeTca cpady Xe) B Clnyyae, ecnu nofyyeH MocnegHund naket B
nocreoBaTenbHOCTU  MNAKeToB, TPebylwmx MNOATBEePXAEHUS (NpU3HaK nocrnefHero naketa
nepegaeTcs B 3aronoBke naketa). Ecnum napametp $RESPT paseH 0, 3agepxka OTNpaBKu
NOATBEPXAEHNSA OTCYTCTBYET.

[aHHbIN pexunm aBToMaTMyeckn yctaHaBnueaeTcs, ecnv napametp $TXID ssnseTcsa nobbim
aZpecoM, OTMMYHbIM OT LUMPOKOBELLATENBHOro Uy rpynnoBoro. [aHHbI peXxuM pekomeHOyeTcs
NPUMEHSITb ANA paboTbl TONBKO ABYX MOAYIMEN B PEXUME «TOYKA-TOYKa.

Moaynb B pexume C YCTaHOBIIEHMEM COEAWHEHUS B OnpederieHHbIn MOMEHT BpeMeHU
MOXeT NoAAepX1BaTb aKTUBHbLIM TOSIbKO OAHO coeanHeHue. [Npu 3TOM OH cnocobeH NpuHUMaThb
LuMpoKoBellaTenbHble MakeTbl W OTNPaBnsATb MOATBEPXAEHUS Ha nakeTbl B pexume 6es
YCTaHOBIEHUA COeANHEHNA.

B cnyyae, ecnun ckopocCTb Bbla4u AaHHbIX Ha MocrefoBaTerbHbIN MOPT MHOMO Hubke obLuen
CKOpPOCTM MOCTYMMEeHUss AaHHbIX M3 3dupa U npuemHble Bydepbl 3anonHeHbl, nepepawoLliemy
MoAyIto nepefaeTcs crneuunanbHbii Kagp HEroTOBHOCTU npuema. Takum obpasom, notepst AaHHbIX
13-3a HECOOTBETCTBUSA CKOPOCTEN UCKIOYEHa.

2. Pexxnm 6e3 ycTaHOBNEHUA coeaUHEHUA

[aHHbIN pexumM akKTUBM3NPYETCs aBTOMAaTUYECKM npu ycnosun, 4to napametp $TXID
andetca nwobbiM  agpecoM, OTAMYHBIM - OT  LUMPOKOBELWATENBHOMO WAW  FPYnnoBOro, HO
3akaH4ymBaeTcs npedmkcom NL. Ha kaxgbii npaBuibHO MPUHATBIN MHAOPMALMOHHBIA NakeT
aBTOMaTMYeECKN OTNpaBnseTca KopoTkoe noateBepxaeHve (ACK). B cnydae, ecnu paHHble
NPUHATBLI C owmnbkamn, noaTeepxaeHne o6 aToM He oTnpaBnseTcd. [aHHbIn pexuMm sBnseTcs
YCOBEPLUEHCTBOBAHMEM peXUMa C yCTaHoBMNeHveM coefuHeHus. Pasbl coeHeHWs U paspbiB
COeVHEHUS OTCYTCTBYIOT.

Mpn npueme nakeTa pexvma 6e3 YCTaHOBMEHWUS COEAMHEHUS MPOUCXOAUT MHUMOE
coevHEeHNe C OTNpaBUTENeM nakeTa, MoCfne Yero HayuHaeTCd BEeCTUCb WUCTOPUS MPUHATbIX
naketoB. OAHOBPEMEHHO BO3MOXHO BeAeHue A0 25 Taknx coeguHeHun. B cnyvae yctaHoBneHus
HOBOrO COEOMHEHUS NPU HanMuuMn akTUBHbIX 25 COeaAWHEHUN, UH(OpPMauMs O ero COCTOSHMM
3anncbiBaeTCs Ha MECTO CaMOro NocrneaHero akTMBHOMO COeaNHEHMS.

[aHHbIn pexnm yoobHO wucnonb3oBatb B pexume «[lakeTHbI #2» ¢ MHOMBMAYaNbHON
agpecaumen, T.K. 3HAYNTENbHO COKpallaeTca BpeMs nepedayvn AaHHbIX (pasbl yCTaHOBMEHUSA U
paspbiBa COeAMHEHNS OTCYTCTBYIOT) — A0 3-4 pa3 MO CPaABHEHUID C PEXUMOM C YCTAHOBIIEHUEM
coeavHeHus.
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Takxe OaHHbIN pexnm
Heob6xoOuMO yCTaHaBnMBaTb, €Cnu 5550 H 102
Heobxoguma  rapaHTMs  OOCTaBKu TXID = 0006NL
WHcpopmaumm  6Gasze B cnyyae MYID = 0002

TXID = 0006NL W,
MOCTPOEHNA paduoceT B PEeXUME  \ivip = 0001

A . v{os"

“sgesna”. Bas3osbll Moaynb (LEHTp :
3Be3/bl) MOXeT paboTaTb B TXID = 0006NL
LUIMPOKOBELLATENBHOM pPeXuMe. MYID = 0003

basoBasi ctaHumMs paboTtaeT ¢
NCMOSTHUTESbHbIM obopyaoBaHnem
(NO) uepes wmopgynmn ## 1...5.
MpepnonaraeTtcsi, 4TO B nakeTax
0asoBoW cTaHuuu cyluiecTByeT
BHYTPeHHAa agpecauua ana UMO-x.
BbasoBas cTtaHuMs nepenaeT AaHHble

.+ TXID = 00FF
MYID = 0006

B rpynnoBoM pexume. basoBbin  TXID =0006NL TXID = 0006NL
MOAYNb U MOZYNW, MOAKMIoYeHHble Kk MYID =0005 ) _MYID = 0004
Wle GoTatoT B  npospauHoMm »  [pynnoBsoit 3anpoc 6a30Boi cTaHLUUm

’ paboTatoT B npos3pavHoMm PP Daza 06MeHa MeXOY i-MogemMoM 1 6a3on
pexnme. MapaHTna OOCTaBKM AaHHbIX NO  Wcnonnsiowee o6opyaosame
Ao MO co ctopoHbl 6a3oBoro mogyns
OTCYTCTBYET.

B cnyyae HenonyyeHus oTBeTa Ha CBOW 3anpoc 0asoBas CTaHUMSA OOSPKHA MOBTOPUTL €ro
yepes onpegeneHHbli TanM-ayT (eCnn AaHHbIA anroputM obMeHa 3anoXxeH BO B3aMMOLENCTBUE
mexay 6ason n moaynsMm Ha ypoBHe npoTokona obmena). Mogynn MO HacTpoeHbl Ha CBA3b C
0a30BbIM MOOYNEM B pexuMe MHAMBMAYAmNbHbIN (TOYKa-ToYKa) 6e3 yCTaHOBMEHMS COEANHEHNS.
Bce paHHble, npuxoaswme Ha nocnegosaTenbHbI NopT mogyns ot MO 6yayT rapaHTMpoBaHHO
aocTtasneHbl o 6asoBoro moayns. Npobnem co MHOXECTBEHHLIM COEOUHEHNEM (KaK B peXMMe C
YCTaHOBIIEHUEM COeMHEHWS) HE BO3HUKaET.

B cnyyae, ecnu ynpaensoowas nporpaMma Ha ©6a3oBOM CTaHUMM MOXeT OblTb
MoepHM3NpoBaHa nosb3oBaTenemM, 6a30Bbii MOAyMnb, paboTas B pexume «llakeTHbIn #2»,
MOXeT Nepuoanyeckn nepegasaTb gaHHble (3anpockl 0T 6a3oBon ctaHumm) Ha MO B pexume 6e3
YCTaAHOBIIEHUSA COeaUHEHUs. OTO 3HAYUTENbHO YMEHbLUUT BpeMs onpoca Bcex OW npu rapaHTum
A0CTaBKN MH(POPMaLMOHHBIX NakeToB.

Ecnu ckopocTb Bbldaun AaHHbIX Ha nocrnegoBaTerbHbI MOPT MHOMO HUXe obLen cKopocTu
NOCTYNMEeHNs AaHHbIX U3 admpa M npuemHble Bydepbl 3anosiHeHbl, NnepejarowemMy Moaynio He
nepegaeTcs nNoATBepXaeHne o npMemMe nakeTa, YTo BblHY)XJaeT ero NoBTOPUTbL Nepedady nakera
AaHHbIX Yyepe3 Bpems, 3agasaemoe napameTpoM $ACKT. Takum obpasom, noteps AaHHbIX M3-3a
HeCOOTBETCTBUSA CKOPOCTEN UCKIIOYEHa.

4.8.3 AHAIN3 BAHATOCTU SOUPA
Bo nsbexaHum notepu AaHHbIX, BbI3BaHHbLIX MOMEXaMmun u Konnusnsmu B acupe (B cnydae,
€CNnn HeCKONbKO MoAyrnen OOHOBPEMEHHO MbITalTCA nepefaBaTtb [aHHble Ha OOHOWM 4acToTe),
peann3oBaH anropMTM aHanu3a 3aHAaToCTV acdupa nepen Boixo4oM B pexum «lMepegayay.
Mpn3HakoM 3aHATOCTU adompa MOXKET ObITh:

* Hanuuve B 3dupe naketa OT [PYroro MOAyNs WM COBMECTUMOrO C HUM
ycTponctBa (noboro pagmomogema cemenct "CnekTp 433" nnun "Cnektp 868").
Mogynn He ©OyaoyT BbixoauTb B 3dup, ecnn obHapyxaT B HEM TakoW
"coBmecTuMbIN" nakeT. [pn aTOM Ha "HeCoBMECTMMbIE" MOMEXN B apupe OHU He
OyayT obpawaTtb BHUMaHUSA, MO3TOMY B 3TOM Cllydae BO3MOXHblE KOMMM3UKU U
noTepu AaHHbIX He NpefoTBpaLlaTCs;

" npeBblleHne «dunanyeckoro» ypoBHsa curHana (RSSI) Ha aHTeHHOM Bxode moayns
YCTaAHOBIIEHHOro nopora (3agaetca komangon $RST). OTOT npusHak yyuTbiBaeT
nobble nomexm B adupe, Bbi3biBalOLWME MOBbLILEHNE YPOBHSA CUrHana Ha Bxoae
MOAYNSA, HE3aBMCMMO OT UX MPOUCXOXAEHUSA. [NpoBepKy Ha 3TOT NPU3HaK MOXHO
oTKNto4MTbL cbpocom 6uta bRSSI_ON_CHGRANT (komaHga $AIR).
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Mepen kaxgbiM BbIXo4oM B pexum «llepefaya» mogynb npoBepsieT 3aHATOCTb admpa. B
cnydvae, ecnu acmp «csobopeH», NMPOUCXOAMT nepefada TeKywero naketa, vMHade monysb
OXnOaeT ero 0CBOOOXAEHNS.

Mpouenypa oxuagaHusa ocBoboXaeHus admpa COCTOMT B MOCreAoBaTENbHOM NPOBEpPKe
3aHATOCTU adhmpa 4epes3 criyyanHo copMupyemMble B OnpedesieHHOM OuanasoHe NPOMEeXYTKU
BpemeHu. [pn 3TOM MMeeTcs BO3MOXHOCTb 3afaHus OBYX BapuMaHTOB AuManasoHa, B rpaHuuax
KOTOpOro BblGMpaeTca CcrnyyamHblil MPOMEXYTOK BpemeHu. Bbibop BapuaHTa npous3BoauTCS
yctaHoBkon 6uta bCH_GRANT_x4WSLT (komanga 3$AIR). [Ins Gonee npoao/mKUTENbHOro, a
cnegoBaTenbHO M Gonee HageXHOro aHanv3a crnegyeT YCTaHaBnuMBaTh «YETbIPEXKpPaTHbLINY
BPEMEHHOWN Anana3oH. Takas yCcTaHOBKa akTyaribHa TOMbKO Npy GOMbLUON BEPOSATHOCTU KOMMM3UNA
B ceTn. Ecnun e 9Ta BEpOATHOCTb Mana unm BoBCE OTCYTCTBYeET (Hanpumep, ecnn cuctema He
nogpasymeBaeT «CaMOCTOATENbHbIX» BbIXOAOB Moaynenm B 3¢UpP), MOXHO O0OOMTUCL WU
«CTaHaapTHoOM» yctaHoBkon 6uta bCH_GRANT_x4WSLT.

B cnyyae HeobxoouMMOCTM anropuTM aHanuada 3aHATOCTM 3ddmpa MOXHO OTKMOYUTD,
yctaHoBuB 6uT bBBYPASS CH_GRANT (komaHga $AIR).

4.9 ByoEPU3ALMS [AHHBIX, BXOGSILYMX 10 MOCELOBATENLHOMY [TOPTY

Ha Bxopswme co ctopoHbl DTE pgaHHble Moaynb MMeeT BHYTpeHHun bydep pasmepom
512 6ant. MNpn mMakcumaneHOW AnvHEe WMHOpPMaUMOHHOro nakeTta (256 6anT) B Bydepe moxeT
HaxoanTbCAa A0 2 nakeToB. [pumeHeHne BHYTpeHHero Oydepa ncknyaeT NOTEPH AaHHbIX 13-3a
pasHULbl B CKOPOCTSX 0bMeHa no nocrniegoBaTensHOMY NopTy U B adpupe. bydep nmeeT cTpykTypy
FIFO («nepBbiM BOLLES, NEPBbLIM BbILLEN»).

Mpn nepepmaye [daHHbIX Yepe3 MOAYNW BHELLUHME YCTPOWCTBA MOryT WCMOMb30BaThb
CTaHOapTHble MPOTOKOMbl Nepedayn AaHHbix (dawnnos), Takme kak XMODEM, XMODEM 1K,
ZMODEM, KERMIT u T1.4. OgHako, He BCe MpPOTOKOMbl KOPPEKTHO (YHKUMOHMPYIOT Mpu
Oydepusaumm OaHHbIX, MO3TOMY, MNpeXae YemM MCMOorb30BaTb BHELHMW MPOTOKOS nepeaayu
OaHHbIX, HEOBXOONMMO NPOTECTUPOBATL ero paboTy npu bydepmsaunmn gaHHbIX.

CocTtosiHne 6ydepa uHanumpyeT curHan BUFST | IO0 — ycTaHaBnuBaetca B «1» npu
Hanuuumn B Oydpepe gaHHbIX 4ns otnpasky B adup. MNpu 3anonHeHun Gydepa 3TOT curHan MeHsieT
CBOE COCTOSiIHME C WHTepBanom npumepHo pa3 B 100 mc. Kak Tonbko AaHHble n3 Gydepa
oTnpasneHbl B admp, curHan cbpacbiBaetcd B «0» (B pexuMme «TodKa-TOUKa» - TOMbKO Mpu
nonyyYeHMn NoATBEPXKAEHMS O AOCTaBKe).

4.10 ByoEPU3ALMS MPUHATBIX U3 3OUPA BAHHBIX. KOHKATEHALMS BAHHBIX

Ha npuHaTtblie n3 acupa gaHHble B Mogyne npegycmoTpeHbl 2 bydepa no 256 6anT kaxkabin.
Kaxgbih 256-6anTHbin Bycdbep MoXeT OblTb «BUPTyanbHO» pacwmpeH o 512 6ant. Takum
obpasom, cymmapHbin pasmep Oydepa coctaenser 1 K6ant. NHOPMAUMOHHLIM NakeT oT
Kakgoro moaynsi HanpasnsieTcs B MHAMBMAyanbHbln 6ydep. B crnyyae, ecnu ckopocTb obMeHa no
ahnpy HaMHOro npeBblWaeT CKOpOCTb ObMeHa no nocrnegoBaTeNbHOMY MOPTY, B MPUEMHOM
Oydepe moryT cogepxaTtbCs A0 2 MHAOPMALUMOHHBLIX NakeToB OT pasnuyHbix mMogynen. [daHHbie
npuemHbix OydepoB nocrnegoBaTeNbHO NepedarTCs Ha nocnefoBaTtenibHbi NOPT MOAyNsS B
nopsiake NocTynneHns nx u3 agupa.

HekoTopble NpoToKOMbl Nepefadv OaHHbIX nogpasymeBaloT TanM-ayT Mexay CUMBONamMu
BHYTPU HenpepbiBHOrO coobuieHns. Pasmep HenpepbiBHOrO COO6LEHMS MOXeT MpeBbllaTth
MakCcMMmarnbHbI pa3mep NakeTa, nepegaBaemMoro B agup moayrnem. B cnyvae HeycTonumsonm (C
NnoBTOpPamMun) CBA3M MoAyrnen TanuM-ayT Mexay nocrnefoBaTeNbHbIMU MakeTaMy MOXET HaMHOro
npeBbIlWaTb TaM-ayT Mexay CUMBOMaMM NaKeTOB COOOLLUEHMS, 3aNOXEHHBIN B NPOTOKOST Mexay
ABYMS1 OKOHEYHbIMU yCcTponcTBamun. Crneaytome pUCyHKN UNMKCTPUPYIOT 3TO:

Modynu coeduHeHb! Hanpsamyro. Taltm-aym mex0y cuMeosiaMu nakema omcymcemeyem.

ABA1 —I—l nakeT JaHHex 500 GaAT. Tadm-ayT mexny cumecnamu 0.1 cex, I—- AB.2

CoeluHeHue ycmpoticms Yyepe3 MoOyrnu
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AB.1
Mogem 1
PACLEN=000 —| 1.nakeT gaHHbIx 100 GaiT. D e

<| noaTreepxgeHue 1 I— Mogem 2

<| noaTeepxaeHue 2 }—l

2.nakeT AaHHbIX 100 GaiT.

—| 3.nakeT gaHHbix 100 6anT. D

—» 4.Tam ayT-3C

4| 5.nakeT gaHHbIx 100 6aT. D

—— 6.TaumayT-3C

4' 6.nakeT gaHHbIX 100 6anT. D
<| noareepxgeHve 6 |7

Mpeanonoxum, 4To n3-3a NNOXon cBs3n Ha nakeT Ne3 He OblNo NonyyYeHo NoATBEpPXKOEHUE.
Tawke nocrne Tanm-ayta Ned He Obino nonyvyeHo noaTBepxaeHue Ha nakeT Ne5. B utore, AaHHble
pasavepom 500 6anT 6biNM OocCTaBneHbl, HO C MPOMEXyTkoM 6 c. Ecnu TaWm-ayT BHYTpU
cooOLeHNss MeHbLle 6 C, TO MoslyYeHHble AaHHble ByayT He npuHATLI AB.2 13-3a ownbkn Tamm-
ayTa.

MNopobHasa owmnbka MOXeT BO3HUKHYTb HE TOMbKO M3-3a NOBTOPOB nepefady naketoB. OHa
MOXET BO3HWKHYTb AaXe MNpu XOPOLUEeN CBA3N Mexay MOoAynsiMu, HO MNpu TarhM-ayTe Mexay
CMMBOMaMn BHYTPY COOOLLEHMS MEHbLLE CYMMbl BPEMEHM NEPEKIIOYEHMSA Ha Nepegady mMoayns v
BpeMeHu gocTtaBku coobLueHns ot M.1 k M.2.

Kak npaBunno, KOHEeYHbI NoMb3oBaTerb NPOorpaMmbl OOCNYXMBaAHUS KOHEYHbIX MOOYNEN He
MOXET U3MEHUTb BPEMEHHbIE NapamMeTpbl NPOTokona obmeHa.

Ona npepoTBpaweHns nogobHbix adpdekToB B Moayne MoXeT ObiTb MUCnonb3oBaHa
KOHKaTeHaumsi OaHHbix obuwero obbema, He npesblwakowero 512 6anTt. [lakeTbl OaHHbIX,
noctynatowme ns acdupa, bydepunaunpytotca mogynem. Bpems bydepusaumm (yaep>kaHns) aHHbIX
Modynem 3ajaeTca B CekyHOoax napameTpoMm LINKBUFTO ($RG26). Bbydepusaumsa gaHHbIX
npoucxoauT TOMbKO B TOM cnydvae, ecnu napameTtp $RG26 otnuveH ot 0, MHaye AaHHble
BblJAOTCA Ha NocnegoBaTerbHbIN NOPT MOAYIIA N0 Mepe NOCTYneHns u3 adupa.

B cnyyae paspeweHns Oydepmsaumm OaHHbIX Bbldaya MPUHATBIX  OaHHbIX  Ha
nocrieqoBaTenbHbIM NOPT MOAYNS NPOUCXOAUT B CReAyoLWnX criyvyasx:

o Oydep pasmepom 512 6anUT NonoH. Npmnxogsawme gaHHbIe NOCTynalT ObiCTpee 3agaHHOMo
Tanm-ayTa yaepxanund. O0Lwmn pasmep AaHHbIX NPeBbILaeT unu paseH 512 6anT;

o Mnony4YeH NpU3HaK «nocreaHUX» AaHHbIX. B 3aronoBke naketa nepegaeTcs cneunanbHbIN
NPU3HaK «HaNN4na AONONHUTENbHBIX AaHHbIX» (HOO) nnu «nocnegHue gadubie» (MA4). Ecnin
nony4eH npusHak HOL, gaHHble 3anMCcbIBaOTCA BO BHYTPEHHNI Oydhep 1 3anyckaeTcs TanMm-
ayT yaepxaHus. Ecnn  nonydyeH npusHak [, npuwegwmne [daHHble BMeECTe C
B6ydepunanpoBaHHbIMY HEMEANEHHO BbIAAKTCA Ha NocneaoBaTeNbHbIN NOPT;

o npowu3ollen Taum-ayT yaepKaHus AaHHbIX B Oydepe KOHKaTeHauun. Ecnv He nony4yeHsbl
OaHHble ¢ npusHakom [ n nctek Tanm-ayTt yaepxaHua B Oydepe, HaKonMeHHble AaHHbIE
nepegarTcd B nocnegoBaTenbHbli nopT vnu yganstotea (6ut DelLinkDataByTimeOut
komaHgbl $SMDB).

Ecnn HeT HeobxogmmocTu npuvMeHsTb Bydepusaumnio Npuxodsawmx AaHHbIX M3 adwupa,
Kaxkabln 256 6anTHbIN 610K MOXeT BbiTb «BUPTyanbHO» pacwmpeH go 512 6ant. [laHHoe CBOMCTBO
NMones3Ho MNPUMEHSITb B TOM Crlyyae, eCnm CKOPOCTb MO 3hmMpy HaAMHOrO NPEBLILWAET CKOPOCTb
BblJauyn AaHHbIX NO nocregosatenbHoMy nopty. OgHako, crieqyeTt yunTbiBaTh, YTO NPy GOMbLLOM
KONn4yecTBe AaHHbIX U BbICOKOW CKOPOCTW B achmpe, MHOro GonbLuen Yem no nocnegoBaTenlbHOMY
nopTy, B Ntobom crnyyae BO3MOXHa NOTepsi AaHHbIX B LUMPOKOBELLATENBHOM (rPYynnoBOM) pexume.
B aTtom cnyyae HeobxogMmo nunbo ycTaHaBnMBaTb COU3MEPUMbIE CKOPOCTM MO 3hupy WU
nocriegosatenibHOMy nopTy, nNMbo He nocbinatb 6onbwme 06bembl AaHHbIX HENpPepbIBHbIM
NoTOKOM, NnMB0o nepeBoanTb 0OOMEH AaHHbIMU B MHAMBUAYAlbHbIN peXxuM. Kak npaBuno, yctaHoBKa
CKOPOCTW MO nocrnegoBaTenbHOMY MHTepdency 6onbLien, YeM CKOPOCTb B adumpe, YyCTpPaHseT 3Ty
npobnemy.
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Kaxgbin npuemHbini 6nok MoxeT ObiTb pacwuvpeH o 512 6anT gna [OMNOSHUTENbHOro

npuema AaHHbIX OT KOHKPETHOro MOAYSA TONMbKO Npy cobniogeHnn crnepyowmx yCnoBum:

e B TEKyWMA MOMEHT HeT cBOBGOAHbIX nMpuemHbix BydepoB. B niobom agpyrom cnyyae
odepeaHOMr NakeT AaHHbIX 3anucbiBaeTcs B nobor ceoboaHbI Bydep;

e B TEKyLLMA MOMEHT BpeMeHW cpeaun npuemHbix BGydepoB ectb Gydep ¢ AaHHbIMM OT
KOHKPETHOro Moaynd, HaxoAsWMhAcA B odepedn Ha nepefady B rnocrnegoBaTefbHbIN
nopT;

e B TEKyLLUMA MOMEHT BPEMEHM Ha NocrefoBaTesibHbIA NOPT He BblaaeTcst 650K AaHHbIX OT
KOHKPETHOro Moayns;

e B MpMHMMalOLLEM MoAyre 3anpeLleHa KoHKaTeHaumst AaHHbIX.

YUTto6bl paspewnTb yBenudeHne Oydepa po 512 6ant, Heobxoaumo yctaHoBuTb B 0 6uT
$MDB.bVirtincRxBufferTo512Disable, npn atom napameTp LINKBUFTO ($RG26) pomkeH ObiTb
paBeH 0 (koHKaTeHauunsa 3anpeLyeHa).

4.11 PasoTA MOAYnsi HA ckoPOCTH 76 800 504

Mooynb umMeeT BO3MOXHOCTb paboTbl B admpe Ha ckopoctu 76 800 6og. [Ona atoro
Heobxoaumo yctaHoBuTb 6uT bHI_SPEED (komaHga $MDB).

B aTOM pexume nmeroTca crneayowme orpaHnyeHms:

e [apameTpbl, YyCTaHOBNEeHHble koMaHgon $AR, wurHopupytoTcss (CKopocTb B adupe
yCTaHaBnuBaeTcs paBHou 76 800 6on, gesvaumsa dactoTbl nepegatyumka - +100 klu,
LUMpPKHa Nonockl NponyckaHus npuemHmka — 200 kIu);

e B KayecTBe NomMexoyctonymeoro kogmposaHus (FEC) Henb3s ncnonb3oBatb Koabl Puaa-
ConomoHa, noatomy komaHgamu $DFEC un $RFEC Heobxogumo 3agaTtb t™in FEC,
cooTtBeTcTBYOWMN kKogy HAM(12.8) unu BbiknounTb FEC;

e [0 TOM € NpUYMHE Henb3s 3afaBaTb UCnonb3oBaHne kogos Puga-ConomoHa, B gpyrmnx
KomaHgax (Takux, kak $STBER).

[pyrne orpaHmyenns npm paboTe Ha ckopocTn 76 800 6oa OTCYTCTBYIOT.

[aHHbIN pexum He nogaepxunBaetca mogynamm Cnektp 868 OEM SX
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S YOANEHHAS KOHOUIYPALMS

B Moayne wvmeeTcs BO3MOXHOCTb yAaneHHOW KoHdurypauun. Tlog yaaneHHou
KOHUrypaunen nogpasymeBaeTcsi CrOCOOHOCTb NIOKaNbHOMO MOAYNSA BbIMOSMHATE MPUHATLIE OT
BeayLLero yaaneHHoro mMoaynsa KoMaHabl, He OTHOCALUMeCs K npoueccy nepefayv gaHHbiX. Ons
NOHMMaHMS npouecca yaaneHHon KoHdUrypaumm BBOAUTCA MOHATME npogurs. Moa npodunem
noHumaeTcsi Habop M CTPyKTypa BCEX MapaMeTpoB MoAynsi, HeobGxoauMMmbix Ans ero paboThbl.
Mpodhmnb Mmogynsa xpaHUTCS B aHeproHesaBucMmon namatu (AHOSIY).

KomaHabl yganeHHonm  KoHdurypaumm nepefarwTcd B pexume  Todka-Todka  (C
COOTBETCTBYIOLUMM aBTOMATMYECKUM MNOATBEPXAEHMEM). YaAaneHHasa KoHdurypaums moayns
MOXeT ObITb OCYLLIEeCTBIEHA TOMbKO C MOMOLLbIO aHANOrMYHOro MOAYNSA UM COBMECTUMOTO C HUM
pagmomogema "Cnektp 433" unn "Cnektp 868". Bce BHyTpeHHME KOMaHAbl KOHurypauum
npous MOAYNS OTHOCATCH TOMBKO K JIOKaNbHOMY MOLYIO.

5.1 PEegakTMPOBAHME nPO®MNS

PepaktupoBaHve npodunsa BO3MOXHO KaK B peXxume nporpammMuMpoBaHus, Tak U B MaKeTHOM
pexume.

B nakeTHom pexume o6HOBNEeHWe npodunsa OcCyLlecTBnseTca OBYMS KOMaHgamun —
cunTbiBaHWe W 3anucb. PepakTupoBaHwe npoucxoguT BHe moayns. [podune moxeT ObiTb
obHoBneH He nonHocTblo. OBGHOBNEHWE NPOMUNA NPOUCXOANT, HAYMHas C HayanbHOro agpeca.
Ecnn npodunb, npegHasHadeHHbIM 48 3anucn, cogepXknt n 6anT (n < pasmepa npocuns), byayt
obHoBNeHbl nepBble N-6anT npocdung. [Ona pegakTMpoBaHUA MPOUNSA B MAKeTHOM pexume
Heo6xoOnMO YeTKO NPeACcTaBnATb CTPYKTYPY U B3aMOCBSA3b AaHHbLIX B Npodune.

B komaHgHOM pexvme o6HOBreHne npoduns NpouMcxXoamT C MOMOLLBIO MHEMOHUYECKMX
komang. Mpu nameHeHun npoduns B KOMaHOHOM pexume nosib3oBaTento HeT HeobxoaumocTu
3HaTb CTPYKTYpPY W B3aUMOCBSA3b AaHHbIX B Npodune, BCe M3MEHEHWS AenarTcs C MOMOLLbIO
TEeKCTOBbIX KOMaH/, a B3anMOCBA3b NapameTpoB OCYLLECTBMSAETCH aBTOMaTUYECKN.

5.1.1 CTPYKTYPA NMPO®U/IS

MapameTp Kggl;fro Appec Mpumeuanmne
OcHoBHbIE NapaMeTpbl
MYID 2 0x00 CobcTBeHHbIN aapec Mmoayna (komanaa SMYID)
TXID 2 0x02 Agpec nonyyatens (komaHga $TXID)
AIR_SYS1 1 0x04 CuUcTeMHbIN perncrp.

Buthl 7...5: yposeHb RSSI (komaHaa $RST).
BuTbl 4...3: BbIxogHas mowHocTb (SPWR).
BuTbl 2...0: ckopocTk nepenaqn aaHHbIx (SAR).

AIR_SYS2 1 0x05 CucTeMHbIN perncrp.

but 7...5: peseps

But 4: npusHak pexuMma nepegaydn AaHHbix  6e3  ycTaHOBMEHWS
CoeINHEHNS.

BuTbl 3...0: napameTpbl, 3agaHHble komaHgon SMNL.

AIR_SYS3 1 0x06 CucTeMHbIN perncrp.

BuT 7: npusHak BkMoveHUs nepemexeHus ana komaHasl $DFEC (0 -
nepemMexxeHne BKIOYEHO, 1 - BbIKMHOYEHO).

BuTel 6...4: Tvn FEC, 3apnasaemoro komaHaon $DFEC.

BuT 3: npuaHak BKMoYeHUa nepemexeHus ana komaHasl SRFEC (0 —
nepemMexxeHne BKIOYEHO, 1 - BbIKMHOYEHO).

Butel 2...0: Tvn FEC, 3apnasaemoro komaHaon $RFEC.

AIR 1 0x07 MapameTpbl, 3aaaHHble komaHaon SAIR
MDA 1 0x08 MapameTpbl, 3aaaHHble komaHaon SMDA
MDB 1 0x09 MapameTpbl, 3aaaHHble komaHaon $MDB
COM 1 O0x0A MapameTpbl, 3agaHHble komaHaon $COM

ACKT 1 0x0B MapameTpsl, 3aaaHHble komaHgon SACKT
PACLEN 1 0x0C MapameTpbl, 3agaHHble komaHaon $PLEN
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RETRY 1 0x0D MapameTpbl, 3agaHHble komaHgon SRETRY
MAXPAC 1 0xOE MapameTpbl, 3agaHHble komaHgon SMAXP
DCD_MODE 1 OxOF MapameTpsbl, 3agaHHble komaHgon $DCD
PACTIME 1 0x10 MapameTpbl, 3agaHHble komaHaon $PACT
RESPTIME 1 Ox11 MapameTpbl, 3agaHHble komaHgo SRESPT
BCMAX 1 0x12 MapameTpbl, 3agaHHble komaHgon $BPM
BCTIME 1 0x13 MapameTpbl, 3agaHHble komaHgon $BPT
RPTNUM 1 0x14 MapameTpsl, 3agaHHble komanaon SRPTN
EODS 1 0x15 MapameTpbl, 3aaaHHble komaHaon $EODS

TexHonornyeckme napamMmeTpbl

Hanee onucbiBaloTca 2-x 6anTHble GUTOBbIE MOEHTUAUKATOPDLI, PACMNONIOKEHNE KOTOPbIX COOTBETCTBYET
cnegylowmm npasunam:

e CTapwwui 6anT pacnonoxeH No mnaglwemMy agpecy;

e Kaxgbln 61T 16 paspsaHOro crnosa oTBeYaeT 3a Of4HY siueliky Tabnmubl;

e B cTapweM bante 61Tbl 0TBEYalOT 3a sverku 15...08, B Mnagwem - 3a svenkm 07...00.

XID_ID 2 0x16 NoeHTudukaTopsl Tabnuubl ANs paclumMpeHHbIX BO3MOXHOCTEN MO npuemy
N peTpaHcnsaumm naketoB. 3HaveHne 6uta XID_[Dxx:

0 - sverika XX cogepxut agpec PID;

1 - ayenka XX cogepxuTt agpec RID.

ACCEPT 2 0x18 WoeHnTndukatopbl npuema/He npuvema MakeToB C  aKTUBM3UMPOBAHHON
mackon. 3HavyeHne 6uta ACCEPTxx:

0 - He NpUHMMaTBL nakeT S;="-" (cM. komaHasl SRID, $PID);

1 - npuHMMaTh nakeT S;="+" (cm. komaHasl $RID, $PID);

Ecnn auenka He copepXuT macky ans aHanusa Pl1, cooTBETCTBYHOLLMIA
out peructpa ACCEPT He nmeet cmbicna.

RPT_DIR 2 Ox1A WoeHnTndukatopbl agpeca npu peTpaHcnaumvM naketoB. 3HauveHve 6Guta
RPT_DIRxx:

0 - Npu peTpaHcnsauun TecTupyeTcsa agpec oTnpaBuTeNs NakeTa;

1 - npu peTpaHcnAumMM TeCTUPYeTCa agpec nonyyarens naketa;

Ecnn gquenka He copgepxut wugeHtudukatop nostoputensa (RID),
cooTtBeTcTBYOWMN 6UT pernctpa RPT DIR He MMeeT cmbicna.

RPTOMASK 2 0x1C MpusHakn paspelleHnss peTpaHcrsuMM MakeToB cO 3HaveHueMm «0» B
obnactu PI1. 3naveHne 6uta RPTOMASKXxx:

0 - He NOBTOPATL NAKETbI C HyNeBbIM 3Ha4YeHnem PrT;

1 - He NOBTOPATL NAKETbI C HYNEBbIM 3Ha4YeHnem Pr1.

Ecnm gquenka He comepxut wugeHtudukatop nostoputensa (RID),
cooTBeTcTBYOWMN 6UT pernctpa RPT DIR He MMeeT cmbicna.

MASK_OR 2 Ox1E NaeHTndukatopsl NOrn4YecKkom onepauumn «UINMN» Mexay
3anporpaMmmupoBaHHon Mmackon u Pl naketa. 3HayeHne OuTa
MASK_ORxx:

0 - onepauus «ANN» He akTMBMPOBaHa;
1 - onepauums «ITN» akTnBupoBsaHa.

MASK_AND 2 0x20 NaeHTndukatopsl NOrn4ecKom onepauum «U» Mexay
3anporpaMmmupoBaHHon Mackon u Pl naketa. 3HayeHne OuTa
MASK _ANDxx:

0 - onepaumns «M» He akTMBMPOBaHa;
1 - onepauusa «M» aktnBmpoBaHa.

B3anMmocBA3b cooTBeTCTBYIOWMX BUTOB ANs sA4venkm XX B pernctpax MASK_OR n MASK_AND:

MASK_ANDxx = 0, MASK_ORxx = 0 - a4eiika XX He COOepXWUT aKkTUBHOW MacKu: B Criydyae, ecnv naeHtudukaTop
a4verikn PID, 3TO 03Ha4YaeT akTMBM3aLUo BUPTyarnbHOro agpeca 6a3oBon CTaHUmK.

MASK_ANDxx = 0, MASK_ORxx =1 - auenika XX COOEpXWUT akTUBHYKO Macky, kotopas obpabaTtbiBaeTtca ¢ Pl
naketa onepauuen «AJTN».

MASK_ANDxx = 1, MASK_ORxx =0 - auenika XX COOEpXWUT akTUBHYHO Macky, kotopas obpabaTteiBaeTtca ¢ Pl
naketa onepauuen «».

MASK_ANDxx = 1, MASK_ORxx = 1 - s4erika XX He coaepX1T aKTMBHOIO naeHTndukaTopa (nycrasi a4enka).

TexHonornyeckne napamMmeTpbl 06LLEr0 Ha3HaYeHNs

PIN CFG1 1 0x22 | KoHgurypaumsa BHELHUX KOHTaKToB Moayns. bant N1.
PIN CFG2 1 0x23 | KoHgurypaumsa BHELHUX KOHTaKTOB Moayns. bant N2.
PREDCDTIME 1 0x24 | Bpewms npeg yctaHoBku curHana DCD(485_DE) B pexxumax DCD232 n RS485, 72 6ut

© 000 «PATEOC» 1996-2025 e. Cmp. 40 u3 68



Paduomodynu «CIEKTP 433 SX OEM» u «CIEKTP 868 SX OEM» Pykoesodcmeo no aKcriyamayuu

POSTDCDTIME 1 0x25 | Bpewms noct ycraHoBku curHana DCD(485_DE) B pexuvmax DCD232 n RS485, V2 6ut
LINKBUFTO 1 0x26 | Bpems yaepXaHus AaHHbIX B npuemMHoM Gydbepe, x1 ¢
DATAOPENT 1 0x27 | HasHayeHne BpeMeHHO He onpeaeneHo
RPT_DELAY 1 0x28 | Bpems yaepxaHusi faHHbIX noBTopuTenem, x10mc
RS485_GTIME 1 0x29 | 3awWwuTHBIN MHTepBan Aa NpefoTBpaLLeHNs Konnnani B pexmme DCD232 u
RS-485, x 5 Mmc
Agpeca B s4elikax Tabnvubl paclUMPEHHOro NpYemMa 1 peTpaHCchsiLMn NakeToB.
ID_00 2 0x2A | Crapwaga 4yacTb agpeca pacnosioxeHa mno ID_08 2 O0x3A
ID 01 2 0x2C | «mnagwemy» agpecy. Agpec ID_XX ID 09 2 0x3C
ID 02 2 Ox3E | cooTBeTCTBYET XX siyelke. 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 ans aHanu3sa 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 Ox4E 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
KaHnan
CH|] 1 | 0x5A | Homep yactoTHoro kaHana

CTpykKTypa npodumnsa MOXeT MEHATLCS B 3aBUCMMOCTU OT Bepcun BCTpoeHHoro 0.

5.2 TECTUPOBAHVE KAHAIIA CBSI3U C YOANEHHBIM MOQYEM

TecTupoBaHue CBA3N B KOMaHAOM pexume

[nsa npoBepkn kavyecTBa CBA3WM Mexay MOAynaMun BBedeHa komaHaa TectuposaHna $TBER.
C nomoLlblo OaHHOM KOMaHabl MOXHO nepedaTb BER nakeTbl (cneuuwanbHble nakeTbl Ans
nogcyeTa COOTHOLLEHUS KonnyecTea OWMOOK Ha O1T) yaaneHHOMY MOLYIIO.

Takoe TecTMpoBaHue yaobHO ncnonb3oBaTh AN UCCRefoBaHUs KayecTBa KaHarna CBA3W npu
HeobOXOONMMOCTN M3MEHEHNSI ero NapameTpoB (Hanpumep, Nnepen CMeHon paboden YacToTbl U/Mnn
CKOPOCTU AaHHbIX B acumpe). [Npn aTOM nosBnseTcs BO3MOXHOCTb y0eauTbCs, YTO CBSA3b C HOBbIMU
napameTtpamu byaeTt HagexHa, neped TeM Kak OKOHYaTeNbHO MEHATbL NapameTpbl.

TecTupoBaHue CBA3M B NPO3payYHOM peXume nepenayum AaHHbIX

B npospayHoM pexume nepefadv AaHHbIX HEOOXOAMMO NocrnaTh B aKTUBHbLIA MOPT Mogema
ASCII cTtpoky 6e3 nay3 mexagy cvumBonamu Buaa $tittPING_RATEOS, rge tttt - 4x 3HayHbIN agpec
yoaneHHoro mogema. Agpec MoxeT ObiTb Kak rpynmnoBOr, Tak U MHOMBMAYamNbHbIM. YOaneHHbIN
MOAEM He [OSDKeH MpuM 3TOM HaxoguTcsa B KOMaHAHOM pexume. [lpyu nonyyeHun CTpoku
$ttttPING_RATEOS yganeHHbln mogem oTee4daeT crtpokon $mmmmPING _AABB, roge mmmm
cobCcTBEHHBIV agpec mogema, AA - Bepcus npowmsku, BB - ID yctpoincTea.

Mpumepsbl:

3anpoc: $FFFFPING_RATEOS
OtBeT: $0004PING_1606
B cetn o6HapyxeH mogem 0004. Bepcus MO 1.06. Mogynb "CIMNEKTP 433 SX OEM" (06)
3anpoc: $FFFFPING_RATEOS
OtBeT: $4792PING_1606%$4793PING_1606

B cetu npucytcTBylOT ABa Mogema ¢ agpecamm 4792 n 4793. Heobxoanmo y4yecTb, 4YTO npu

rpynmnoBoM 3anpoce obHapyxeHne BCex MOAEMOB HE rapaHTMpyeTcs.

3anpoc: $0004PING_RATEOS
Oteet: $0004PING_150B
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© ®OPMAT MAKETA B 30UPE. [TOMEXOYCTONYNBOE KOOWPOBAHUE

Mepen nepepayven B ahuvp [JaHHble NPOXOAAT cneaywowme atanbl nNpeaBapuUTeribHON
00paboTku:

= MpoBepka BXOAHbIX AaHHbIX Ha dopmaTt 7 ouT.
NONIOXUTENBHOIO pesynbTata TeCTUPOBaHUS,

= pas3bueHne naketa Ha 32-0aliTHble GNOKM N BblMUCHEHNE 8-OUMTHOWM KOHTPONBHOM
CyMMbI s Kakgoro 6noka;

= pobaBneHve M3BbITOYHOCTH
akTUBauum aTom OyHKUMK;

"  nepemexeHne nHopmaumm BHyTpu 32-6anTHoro 6roka (B cnyvae aktmsaumm);

= paHgomusaums (B criydae aktusaumm).

CxaTue naketa B crnyyae

(nomexoycTonumBoe KOAMpOBaHWE) B  Cry4vae

6.1 rMomMEXoycTONYMBOE KOAUPOBAHME

[ns ymeHbLleHMs NOBTOPHBLIX nepeaay MHPOPMALMOHHBLIX NakeToB W, crieqoBaTenbHo, ANns
yBernuyeHusi NpornyckHOM CrnocoBHOCTM paauvokaHana, a Takke Ana 6onee HagexHow nepenadv
AaHHbIX B MOAYMsiX, KPOME WCMONb30BaHNSA MOATBEPXOEHUN, MOXHO MCNoMb3oBaTb NpsiMoe
nucnpasneHve owwnbok. [Ona aToro peanu3oBaHbl HECKOMNbKO CrMOcOB0B MNOMEXOYCTOMYUBOIO
koanposaHus (FEC): 4 suga kogos Puga-ConomoHa (RS) n kog Xammunra (HAM).

lMpu3Hak wuncnonb3yemMoro Koda nepefaeTcd B 3arofloBke nakeTa, MO3TOMYy  HeT
Heo6xoOMMOCTM yCTaHaBnMBaTb OQMHAKOBbLIA TUM KoAa Ha NPUEMHOM U NepefaoLleM Moaynax —
nobon moaynb cnocobeH NPUHMMATL NakeThbl ¢ NOObLIM TMNOM KoAa.

CpaBHUTENbHbIE XapaKTEPUCTUKM KOOOB NpUBEAEHbI B crneayowmnx tTabnuuax.

$DFEC

Koa | CkopocTtb XapaktepucTuku
RS(7,5) 0,714 Kaxgoe kogoBoe CnoBo cocToMT M3 15 MHopmMaumoHHbIX (i) wn 6
npoBepoYHbIX (p) 6uT. NcnpaesneHne 3 (MHPOPMALMOHHbLIX) BuTa.
RS(7,3) 0,429 KogoBsoe cnoso coctouT u3 9i+12p 6ut. UcnpaeneHue 6 6uT.
RS(15,11) 0,733 KogoBsoe cnoo coctouT u3 44i+16p out. NcnpaeneHue 8 ouT.
RS(15,9) 0,600 KogoBoe cnoso coctonT 13 36i+24p 6ut. UcnpaeneHue 12 6ur.
HAM(12,8) 0,667 KogoBoe cnoso coctout 13 8i+ 4p 0uT. VicnpaeneHue 1 6uT.
HET 1 -
Mcnpaensiembix owmbok VMcnpaensiembix owmnbok ¢
Kon 6e3 nepemexeHus, 6ut nepemexeHnem B 6noke Ha 32 GanTa
out Bant
RS (7,5) 3 54 6,75
RS (7,3) 6 174 21,75
RS (15,11) 8 48 6
RS (15,9) 12 96 12
HAM(12,8) 1 32 4
HeTt 0 0 0

Mcnonb3oBaHne FEC npuMBOAUT K CHMKEHUIO «UHAOPMALMOHHOM» CKOPOCTU OaHHbIX B
admpe. KoahduUMEHT CHMXEHUA  Ha3blBaeTCA  «CKOPOCTblO»  Koga. Hanpumep, npwu
ucnonb3oBaHum koga RS(7,3) npu «duandeckon» ckopoctn B acupe 38 400 6og nonyynm
«MHMOPMaLMOHHY» ckopocTb 38 400x0,429 =16 474 60g. HecMOTps Ha CHWXEHME CKOPOCTH,
ncnonb3oBaHne FEC moxeT 6biTb onpaBAaHO, MOCKOMbKY YMEHbLUaeT KONMMYEeCTBO MOBTOPHbIX
nakeToB, Takum obpa3om cHmkas obliee Bpemsi, Tpebyemoe ans 4OCTaBkn MHAOPMaLIMN.

B moayne peannsoBaHa BO3MOXHOCTb BblOMpaTh TMN MCMNOSb3yeMOro Koga He3aBnuCUMO Ans
MH(POPMALIMOHHbBIX NAKeToB, OTMPaBNAeMbiX B 3up, ONA peTpaHCNMpyeMblX NakeToB, W ANS
NnakeToB, OTNPaBIseMbIX B OTBET Ha KOMaHAbl A4S yaaneHHoro KoHgurypuposaHus. ns seibopa
TMNa KoAda MMEKTCS crneayoLwme KoMmaHapl:

Bbibop Tvna koga ans nepegaBaeMbix B 3Mp MHPOPMALMOHHBLIX AAHHbIX.
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$RFEC | BbiGop Tuna koga, WMCNonb3yemMoro npu peTpaHcnsauuM naketa. Kaxobll akTUBHbLIA
peTpaHCnATOp WCMonb3yeT YCTAHOBMEHHbIM TUM Koda MNpu peTpaHCnALMU NakeToB.
Takum 06pa3om, MOXHO MGKO BblGMpaTb CNocobbl KOOUPOBAHUS B 3aBUCMMOCTU OT
YCMNOBUWiA NpuemMa B pasNnnYHbIX CerMeHTax CeTW Mnepefadyun AaHHbIX, YBenuuuBasi TeM
CaMbIM MPOMYCKHYIO CMNOCOGHOCTb.

6.2 [EPEMEXEHVWE

Ha npakTMke 4acTo WcKkaxalTcs He OTaenbHble OWTbl, @ Lenble nocrneaoBaTenbHOCTH
MHPOPMAaLMOHHLIX BUT (3aTyxaHUe W MepeoTpaXeHUe curHamna, KpPaTKOBPEMEHHblE aKTUBHbIE
nomMexu), nodToMy npu ucnonb3oBaHum FEC 3ddeKkTMBHO NPUMEHEHME NEpPeEMEXEHMS]
MHPOPMAaLMOHHBIX 1 MPOBEPOYHBLIX CUMBOJSIOB.

Mpoueaypa nNepeMexeHns UNMCTPUPYETCA Ha crefytollem pucyHke ans koda RS(7,5).
Mpouecc nepeMexeHnst 4Nt OCTanbHbIX KOAOB aHaNorMyeH.

MNepemexeHne

MNakeTHasa ownbka
444

Ob6paTHoE
nepemexeHue

BoccTaHOBRNEHHbIN
NOTOK

lMpouecc nepemMexeHMs 3aknoyaeTcsa B Mepefaye cHavana nepBblX 3feMeHTapHbIX
CMMBOSIOB KaXkoro KoOOBOro crioea, MOTOM BTOpbIX, TpeTbMX W Tak panee. B cnydyae
BO3HUKHOBEHWNS MakeTHOM oOWwnbkM nocne npouenypbl AenepeMexeHust OWMbKn paBHOMEPHO
pacnpegensaTcs B KaXxgom KoAoBOM crose. [1py 3TOM NOBbILWAETCS BEPOATHOCTb MCMpaBeHus
OLWNBOK B MPUHATBIX AAHHbIX.

BkntoyeHne/BbIkMOYeHNE npoueaypbl NepemMexeHns Ana pasnuyHbIX NakeToB He3aBUCKMMO
(kak v npu Bbldope TMna FEC) ocyuwecTtenseTtca 3agaHveM aprymeHTtoB «I» (Interleaving —
nepemexeHue BKoYeHo) n «N» (nepemexeHne BknoyeHo) B komaHgax $DFEC n $SRFEC.

Mpn BbIGOpe TMNa FEC 1 akTMBaumuM nepemMexeHus HeobxoouMO y4uuTbiBaTb Xapakrtep
nomex B admpe, a Takke KOHKPETHOE MPUMOXeHUe unu pexum pabotel moaynda. Hanpumep, B
pexunume «TOYKa-TOYKa», Korga HenpasBuUibHO MNPUHATBIN NakeT OyaeT peTpaHCnupoBaH, Kak
npaBunno LenecoobpasHo UCNofb30BaTb MEHEE MOLUHbIE KOAbl U BoBce obonTnchb 6e3 Hux. B
PEXMME e «TOYKa - MHOrMo TOouYek» (LUMPOKOBELLATENbHbINM) rapaHTUA [OOCTaBKM [OaHHbIX
OTCYTCTBYET W [N MNOBbILWEHUA BEPOATHOCTM AOCTaBKM OMpaBAaHO MCMOMb30BaHWE TOro WUnu
mHoro tnna FEC.

6.3 PAHOOMM3ALMS (CKPEMB/TMPOBAHME)

[nsi KOppPeKTHOro (OyHKLUMOHMPOBAHUSA MPUEMHMKA MOAZYMNS NPV BbIAENEHUM OaHHbIX U3
ahmpa NOTOK AaHHbIX HE AOIMKEH MMEeTb ANuHHLIX (Bbonee 8 6uT) nocnegosatenbHocTen «0» nnm
«1». [Ons obecneyeHusi 3TOrO YCroBMS peanv3oBaHa BO3MOXHOCTb BKIHOYUTbH paHAOMM3ATOP
(ckpembnep) npu opMUpOBaHUM NakeTa, oTnpaBnsemMoro B agup. PaHoommusaTop NOCTPOEH Ha
OocHOBe 16-OMTHOro reHepatopa nceBgocnydaviHon nocnegosatensHocTn (MCIT). BepositHOoCTb
HanuuMa B MNOTOKE AaHHbIX AMMHHbIX nocregoBaTternbHocTen «0» mnn «1» ymeHbllaetcs. 3a
BKITOMEHME/BbIKMIOYEHNE paHaoMm3aTopa oTBeYaeT out $AIR.DRAND DATA.

PaHgomu3aumsa He MOXET MOJNTHOCTbI0 MWCKIMIOYUTL BEPOSATHOCTb MOSIBNIEHUS B MOTOKE
ANVHHBIX nocnegoBaTtenbHocTen «0» unn «1», NO3TOMY C LENbI0 MOBLILWEHUST HAAEXHOCTU MpU
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npuemMe [aHHbIX B MoAyrne peanusoBaHa (YHKUUA NPUHYAUTENbHOW BCTaBKM B MOTOK OAHHbIX
«nepenagoB» ypoBHen. [na aToro 6uTbl B NOTOKE AAHHbIX OAyOGnMpytoTCs CBOMMM WHBEPCHBLIMU
3HavyeHuamun. Komangon $MNL 3apgaetcs konmyectBo 6ut (oT 0 oo 15), nepepaBaembix B achmp
6e3 u3meHeHW, Nocrne 4Yero B BbIXOOQHOW MOTOK BCTaBnsietcd 1 OuT, ABNSIOWMNCA WMHBEpPCUEWn
npedbigywero. Takum o6pa3oM, BbIXOQHOW MNOTOK AaHHbIX OygeT o6s3aTtenbHO  MMeTb
Heobxoaumble nepenagbl. ECTeCTBEHHO, NPU 3TOM CHUXaeTcs aPdEKTUBHAS CKOPOCTb B adhmpe.

PekomeHayemoe 3HayveHne napametpa $MNL — 8 (ecnu He BknYeHa paHAoOMU3aums) Unm
15 (ecnu paHgoMmnsaums BKOYEHA).
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7 TEXHOJIOrMYECKUE NMAPAMETPbI

3HayeHUs1 TEXHOMOrM4YeCcKNX napamMeTpoB MOAYNS pacrnonaralTcs B 3HEpProHe3aBUCUMOM
namatn (GHOJY). Otn napameTpbl He 3aTparmBatoTca komaHgon $IEE n moryT GbiTb M3MEHEHDI
Tonbko komaHgon $RG. [lanee npuBeaeH CNMCOK TEXHOMNOMMYECKNX NapaMeTpoB.

Perucrtp | 3Ha4yeHue

$RGD2 | KoHdurypaums koHTaktoB Moayns 104...101, nepsbin 6ant PIN_CFG1_HI
$RGD3 | KoHdurypaums koHTakToB Moayns 104...101, sTopon 6ant PIN_CFG2_LO
$RGFO | Mpun3sHak BKNIOYEHUA KOPPEKLMM YacToTbl NpuemonepeaaTymka

$RGF1 | KoppektupytoLlee 3HayeHne 4acToTbl npuemonepenaTymka

$RGF2 | dnar pexuma «lMpamon goctyn»

$RGF3 | ----

$RGF4 | dnar aktnBaumm pexmuma RS-485 nocnegoBaTenbHOro nHTepdenica.

7.1 KoHeurypAumsi KOHTAKTOB Mogysnsi (SRGD2, SRGD3)

Mo ymonyaHutio, 3HaYeHne pernctpoB paeHo OxFF. [locTyn k pernctpamM ocyLiecTBnsieTcs ¢
nomoLbio komaHab $IOPIN.

.2 KOPPEKLMSI YHACTOTbI MIPUEMONEPEAATYMKA (BRGFO, $RGF1)

3HaveHne paboden 4acToTbl BCTPOEHHOro MnpuemonepedaTyMka Mogyna MoxeT ObiTb
CMELEHO OT HOMWHAMbHOrO 3HaYeHMs1 Ha HeOONbLUYD BENUMUUHY (eOUHWUUBI Kurorepl) wn3-3a
pa3bpoca napameTpoB KOMMOHEHTOB. [lpu M3roToBnEeHMM NpPOU3BOAUTCA U3MepeHne pabouen
4YacTOThl KaXXgoro Moaynsi U npyM Heo6xoaMMOCTN NPON3BOANTCSA KOPPEKUMS €€ 3HaYEHUS.

Koppekumsa 4yacToTbl MCMONb3yeTCA TONbKO MPW HAacCTPOVKe MOAYNst Ha npou3BoacTee. He
MEHSINTE YCTaAHOBIEHHbIE W3roTOBUMTENEM MapameTpbl KOppekuun, 3TO npusBeneT K
HepaboTocnocobHocTM moayns!

7.3  AKTUBU3ALMSI PEXUMA «[TPSIMOM BOCTY» (SRGF2)

Moaynb uMMeeT pexum npamoro goctyna K adupy. [Ons BKOYEHMS 3TOrO pexuma
Heob6xoOuMO aKkTMBM3MPOBATh nar NPSAMOro A0CTyna, YCTaHOBUB 3HA4YeHMe perucrpa no agpecy
$F2 B 3HaueHne 0x86 mnum 0x87. [llpw nobom gpyrom 3HadeHun pernctpa $F2 pexum «lMpsmon
OOCTYN» BbIKITHOYEH.

Mpn 3anucm 3HadeHuss O0x87 Bkntodaetca «[psAMonM  OOCTyn» € BKITHOYEHHbIM
CUHXPOHM3AaTOPOM MNpX MpUMeEMe pfaHHbiXx M3 3dwmpa. [lNpu 3HavyeHum O0x86 cuHXpoHM3aTop
BbIKMOYeH. Takke MOXHO Ucnonb3oBaTb komaHay $XR

Mogpo6GHo o paboTe moaynsi B pexume «lpsamon goctyn» cm. B pasgene «Pexum «[psamon
AOCTYn».

1.4 AKTUBU3ALMS UHTEPOENCA RS-485 (3RGF4)

Mo appecy $F4 Haxogutca dnar aktmBaumm pexumma RS-485 nocnegoBaTenbHOro
nHtepdenca UART moayns. [Ansa aktmBaumm Heobxoommo 3anucatb B avernky $F4 3HaueHne 0x48.
Wnwn BbinonHuTb komaHgy $XR1. Mpu aktnBauumn pexmnma RS-485 koHtakt DCD/485_DE moayns
nonyyaet YHKUMIO yNpaBfeHUs BHEWHUMM ApariBepoM WuHbl RS-485 (Driver Enable). Ons
Bo3BpaTa B pexum RS232 B ayeliky $F4 HeobGxoanmo 3anucaTb 3HaYeHUe OTnmMYHoe OT 0x48 mnu
BbINONHUTL koMaHay $XRO.
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8 AZPECALMS U MTPUMEPbBI OPIFAHU3ALIMN CETEN

8.1 Agpecayus

[Ons ncnonb3oBaHMs Mogynen B pasfMyHbIX CcUCTEMax nepefayn AaHHbIX peanv3oBaHa
agpecauus moayrnen.

Kaxgbn Moaynb umeeT ABa agpeca — agpec oTnpaBuTens (COOCTBEHHbIN) W agpec
nonyyartens. Agpec otnpasuTens 3agaeTtca komaHgon $MYID, agpec nonyyaTtens - koMaHOow
$TXID.

BoamoxHoO umcnone3oBaHme 65535 (0000...FFFF) agpecoB, 65024 u3 KOTOPbIX SBMSKOTCS
nHameuayansHeiMn, 511 - rpynnoBbiMK 1 1 - LUIMPOKOBeLLaTESbHbIN.

=  Aapec aBnseTcs WUpoKoBewaTenbHbIM, ecnn oH paBeH FFFF.

= Agpec sBnseTcs rpynnoBbIM, €CfM OH HavyMHaeTCd WU 3akaH4yMBaeTcs
«wabnoHom» FF.

= Bce ocTtanbHble agpeca ABnalTCa MHAUBUAYarbHbIMM.

Apgpec nonyyaTtens MOXeT 6bITb MHAMBUAYANbHBIM, FPYNNOBLIM UMK LUMPOKOBELLATENbHbIM.

Afnpec oTnpaBuTEns MOXeT OblTb TONbKO MHAMBUAYANbHBIM.

Moaynu B ceTn MoryT BbITb 06beANHEHbI B rpynnbl (B rpynne MoxeT 6biTb 40 255 moaynen),
ABe nepBble UNu nocnegHve undpbl X «COBCTBEHHOro» agpeca OOSMKHbl OblTb O4MHAKOBLIMW.
Hanpumep, agpeca 1200, 1201,...12FE o6pasyot rpynny. [Ona nepefjayn [aHHbIX BCEM
agpecaTtam gaHHoum rpynnbl He06XxoaMMO agpecy nonyyartens NpucBonTb 3HadveHne 12FF.

MakeTbl, nepegaBaemMble B admpe, cogepxaTt mHdopmauuio 06 agpecax onpasuTensa u
nonyyartens. Ha ocHOBaHWM 3TOW MH(POPMaLMK KaXAbIN NPUHSBLLMI NakeT MOAYMb MOXeT CyAnUTb
O «NPVHAAMNEXHOCTU» U «Ha3Ha4YeHUU» OaHHOro naketa. Takum obpas3om, HeT HeobBXoAMMOCTU B
oTAenbLHOM Mpu3Hake crnocoba pacnpefeneHns AaHHbIX Mexay MOAyNAMMU («TOYKa-TOYKa»,
«TPYMNOBOM» UMM «LUMPOKOBELUATENbHLINY) - pexum paboTbl 3agaeTcs TONbKO agpecamu.
Hanpumep, ecnn oamH 13 mogynen nmeet TXID=12FF, ero nakeTbl OyayT «NpuHUMaTb» (TO eCTb
nepegasaTb NPUHSATbIE AAHHBIE HA NOCreAoBaTeNbHbIN NOPT) BCe Moaynu, agpeca MYID KoTopbIx
HaunHaoTca ¢ 12. Ecnu ke, Hanpumep, agpec moayns TXID=0205, ero nakeTtbl Oyget
«MPUHUMATL» TONBLKO MoAyrb ¢ agpecom MYID=0205.

[Ba nnu 6onee mogyns He MOryT MMeTb oanHaKkoBbIn MYID.

8.2 PEXuM « TOYKA — TOYKA» C YCTAHOBIIEHUEM COELQUHEHMST

B naHHOM pexvme rapaHTMpyeTcs AOCTaBka AaHHbIX agpecata  TXID = 1234
(UMM KOHCTaTUPyeTCA  HEeBO3MOXHOCTb  [0CTaBku):  oTtocnas  MYID =4321
«UHOMBMOyanbHbIA» MNAKeT, MOAYMb OXuaaeT MNOATBEPXKAEHUS
npvema CcO CTOPOHbl MofyyaTens W MOBTOPSIET MakeT npwu
Henony4YeHnn NoaTBEPXKAEHUS Mo UcTedeHun Tanm-ayta SACKT. Ons TXID = 4321
yBeNMYEHUs! MPOMYCKHOM CMOCOBHOCTM TpakTa nepeAayn AaHHbIX MYID = 1234
MOXHO WCMOMb30BaTh MOCLIIKY HECKOIbKUX MH(OPMAaLMOHHBIX MAaKeTOB MOAPSA C OXUOAHWEM
rpynnoBoro noatBepxaeHus. [Ons nporpaMMyMpoBaHus 4ucna nepedaBaeMblx MaketoB 6e3
OXnaaHus MNOATBEPXOEHMST HeobxoaMmo ucnonb3oBaTb koMaHay SMAXP Ha nepeparoliem
mogyrne. Ha npuemMHOM MoAyne MOXHO U3MEHSATb BPEMSI 3a4EPXKKM OTMPaBKU MOATBEPKAEHUS
(napameTp $RESPT).

B naHHOM pexume npyvHUMaroWwnin Moayrnb CNocobeH NoATBEPKAATb MOSYYEHHbIV MaKeT Kak
KOPOTKMM KaapoOM, Tak M CBOMM WH(OPMALMOHHBIM MakeToM (ecnu TakoBon mmeeTcs). Ecnu
HY>KHO OpraHM3oBaTb [ABYCTOPOHHIOK CBSI3b MeXAy MOAYMSAMU C MakCUMarbHOW MNpPOMYCKHOM
CnocoBHOCTLI0 KaHana Heobxoaumo HacTpouTb ob6a MOAyns Ha pexuM C yCTaHOBMEHUEM
COEOUHEHUA U, B 3aBMCMMOCTM OT CKOPOCTM W YacTOTbl MOCTYMNEHUs [AaHHbIX Ha
nocriegoBaTenbHbIN MOPT KaXgoro U3 moaynen, nogobpate napametpbl SMAXP n $RESPT.
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8.3 Pexum « TOYKA — TOYKA» BE3 YCTAHOB/IEHUS] COEQUHEHUS

TXID = 1234ML

@ TXID = FFFF, MYID = 1234
MYID = 4321

TXID = 4321, MYID = 1234
@ TXID = 4321ML, MYID = 1234

B oaHHOM pexuMe rapaHTMpyeTcsl JOCTaBka AaHHbIX: OTOCMaB «MHAMBMAYANbHbINY MakeT,
Moaynb OXWAaeT MOATBEPXKAEHMSI NMpMemMa CO CTOPOHbI MonyyaTens U MOBTOPSIET MakeT npu
HenonyyYeHun noaTBEePXAEHUS No UcTeyeHun Tanm-ayta SACKT.

[aHHbIn pexum 6Gonee npeanoyYTUTENEH MO CPaBHEHWUKD C PEXUMOM C YCTaHOBIIEHMEM
COeaNHEHUs, eCcnv CKOPOCTb onpoca rpynnbl aboHeHTOB Gonee Ba)kHa, YeM BPeEMsi, 3aHMMaeMoe
daszamun obmeHa nHdopmaumnen.

B cnyyae, ecnm moaynb A HaxoOuTCsl B MaKETHOM peXxume, BPeMsi nepedaur OaHHbIX
aboHeHTy B MHOro mMeHbLuUe, T.K. OTCYTCTBYHOT CTaAUWN YCTAHOBIEHUS 1 3aBEPLUEHUST COeQNHEHUS.
OpHako, B OTNMYME OT pexuma C YCTaHOBIEHMEM COEAMHEHWsl, MPOLEeCcC nepenayn AaHHbIX
paboTaeT Nno cxeme «aaHHble-NOATBEepPXKAeHNEeY, T.e. AaHHbIe NOATBEPXKAATCS TONbKO KOPOTKUM
KagpoM, KOTOpbI MOXET He coaepaTb AaHHble OT MoAyns, NoATBepxaatollero npuemM. Takke
cnegyeTt 3aMeTUTb, YTO B [AaHHOM pexume fbon mMoaynb MOXET MoaaepKMBaTb HECKONbKO
BMPTyalnbHbIX COEAMHEHUIA B PEXUME «TOYka-TOYKa» B Clyvyae HeobGXoaMMOCTUM NOCTPOEHWUS
MHOFOTOYEYHOWN CeTW, YTO YBENMYMBAET BEPOSATHOCTb MPOXOXKAEHUS MHAOPMALMOHHBLIX NaKeToB,
O[HaKO HECKOIbKO CHbKaeT 0OLLy NpOnyCckHy cnocobHOCTL paguokaHana.

8.4 Pexum «TOYKA — TOYKA» C NOBTOPUTENIEM

= RPTN =0 -
{ PID00=1234 00000001+ ) { PIDO0=1235 00000001+| )

Pexunm aHanornyeH pexmnmy «Todka — Todka» 0e3 noBToputens. Pexum aktmBuanpyeTtcs
YCT@HOBKOW MapaMeTpoB, MOKasaHHbIX Ha pUCYHKE BHE CKOBOOK. Takasi KOoHdurypauus He
UCKNIoYaeT npuema Moaynamm 1 n 2 «npsambIX» naketoB Apyr oT gpyra. YTobbl oTdunsTpoBaTh
Takue nakeTbl, MOXXHO 006aBUTb YCTaHOBKM, NPUBEAEHHbIE HA PUCYHKE B ckobkax. B aTom cny4yae
Moaynn 1 n 2 GyayT pearnmpoBaTb TOMbKO Ha peTpaHCnMpyemble nakeTbl. Takas KoHgurypaums
yaobHa Npu HEHadeXHON «NPAMOM» CBA3N MexXay MOAYNSAMU.

8.5 Pexum «LLINPOKOBELYATE/IbHbIW» BE3 6A30B0OM CTAHUMM (MHOOTOYEYHbIN)

TXID = 00FF TXID = O0FF
Moy 0001 0002, 0005, XD =06 h YiD = 0004
0004 sasnsOTCA pPaBHOMPaBHLIMU
4yrneHammn ceTv U MOryT NpuMHUMaTb

nakeTbl Apyr OT Apyra. TXID = OOFF TXID = 00FF
MYID:OOOZ [ereioien] oooo MYID = 0003

8.6 PeXuM « TOYKA - MHOIO TOYEK» ¢ O4HOWM 5A30BOM CTAHUMEWN

8.6.1 LLIMPOKOBELIATEIBHAS CETb BE3 TAPAHTUM [JOCTABKM COOBLLEHNN

-

2 h ’
M :
TXID = O0FF oooo

MYID = 0004 MYID = 0001

MYID = 0003 o SO0 MYID = 0002
Moaynu 1, 2, 3 npyHMMaloT nakeTbl TONbKO OT 6a3oBon ctaHuuu 4. Mogynb 1 vrHopupyet
nakeTtbl oT 2, 3; Moaynbe 2 - oT 1, 3; moayne 3 - oT 1,2 ,T.K. Mogynu 1, 2, 3 umeloT aktuBHbI PID,
paBHbIn MYID 6asoBoro moayns 4. basoBbii MOAyrb 4 NPUHMMAaET NakeTbl OT BCEX MoAynen, T.K.
HEe UMeeT HU ogHoro akTmsHoro PID.
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Moaynu 1, 2, 3 paboTatoT B pexume «lpo3padHbiiny. ba3oBbin Moaynb 4 moxeT paboTaTtb B
pexume «lpospayHbii» (ecnu mogymm 1, 2, 3, 4 nmelT NpoToKon obmeHa WHopmaunen c
cobCcTBEHHOM agpecaumen) nnm B pexxume «lMakeTHbin #1».

8.6.2 LLIMPOKOBELLATESLHASI CETb C FTAPAHTUEN IOCTABKY COOBLLEHMM
<¥
Q —> @ B
1" O =
TXID =000INL| el M 4./’
M

PID00 = 0001 _
o
MYID = 0003 MYID = 0002

03

[aHHbIn pexum sBnseTcs bonee npeanoyTUTENbHBIM U HaMbornee NPMMEHMM B pearnbHbIX
YCMOBUSIX, YEM LUMPOKOBELLLATENbHLIN PEXUM C ogHOM 6a3oBon cTaHumen 6e3 rapaHTum JOCTaBKU
coobuieHna. KoHdurypaumsa aHanormyHa npeabigylwiemy BapuaHTy, 3a UCKOYEHWEM TOro, 4To
moaynu 1, 2 n 3 BXoOAT B afpecHbl pexum ¢ 6asoBbiM MOAyneM MNpu nepegadve AaHHbIX OT
ucnonnutensHoro obopynosarHunsa (MO). B atom cnydae uHdopmauma ot MO rapaHTMpoBaHHO
nepegaeTcs B OTBET Ha 3anpoc 6a3zoBoro moayns. Npobnem ¢ MHOXECTBEHHbIM COeAUHEHNEM He
BO3HMKaET, T.K. KaXXAbl MOLYSb MOXeT noadepXuBatb OLHOBPEMEHHO HECKONbKO BUPTYasibHbIX
COEVHEHUN B peXuMe ToYKa-Touka 6e3 ycTaHOBMNEHUS] COEOUHEHUS.

8.7 Pexum «LUINPOKOBELYATEJ/IbHbIW» ¢ NOBTOPUTENEM

N, .
TXD = FF22 -
TXD =FF21
MYID = 0321 MYID = 0022
TXD = FF21
MYID = 0121
RIDOO = FF21 S1
TXD = FF22
MYID = 0221
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9 PACLUNPEHHBIE BO3MO>XHOCTU T[IPUEMA W PETPAHCIISUNN
[MTAKETOB

B moayne npegycMOTpeHbl paclUMpeHHble BO3MOXHOCTU AONs peTpaHcnsuMm 1 npuema
nakeToB: AOMOMHUTENbHBLIM aHanui3 naketa no nonydyeHHomy PIT C uenblo ero ganbHenwewn
peTpaHcnaumMm n/unu npuema, a Takke BBeAeHve BUPTyarnbHbIX 6a30BbIX CTaHUUN.

Jlobor nakeT, npegHas3HaYeHHbI ANS  paclMPEHHOW peTpaHCcnauMmM  unuv  npuvema,
noeHTNMLMpyeTcs agpecom, KOTOpbIA 3aHMMaeT OOHY SYenKy BO BHYTPEHHen Tabnuue moayns.
Bcero moxeT 6bITb 3anporpammmpoBaHo 16 pasnunyHbix sueek. B agpece sa4verikn MoxeT ObiTb Kak
nHOMBUAYanNbHbIA agpec, Tak M Macka Ha nogrpynny wnu uenyw rpynny. Hanmvumve macku
(3Ha4yeHne OxFF) o3HavaeT, 4YTO He OyaeT NMPoOMCXOaUTb CpaBHEHWE CTaplmx W/vnuv Mnagwmnx
3HaYeHW agpecoB MOMYyYEHHOrO MakeTa M agpeca SA4Yenkn, a OKOHYaTenbHoe pelleHue Gyaer
OCHOBbIBATbCSl HA CPaBHEHMW YacTel afpecoB, He «3aKpbITbiX» Mackon. Kaxpgas suderika MoxeT
cogepxaTb nobon ngeHTudmnkaTop agpeca (petpaHcnaumd, npuem mnm 6asosasa ctaHums). Takum
obpasom, s4enkn HeobBXOAMMO pacnpenensTb Mexay unaeHtudukaTtopamm, UCXoaa U3 pearnbHOK
Heo6XxoOMMOCTM M NO BO3MOXHOCTM Ha3HayaTb agpecauvio B paguoceTn Takum obpasom, 4YToObl
Oblla BO3MOXHOCTb BBEAEHWA He uHAMBMAYamNbHbIX agpecoB, a [pynnoBbIX UMK
LWnpokoBeLaTenbHbIX. VOeHTUUKATOP KaXKaoW SYEenKM aBTOMaTMYECKUM npucBamBaeTcd npu
BbinonHeHnn komana $RID n $PID.

Kaxxgaa savenka moxeT cogepaTb cneumanbHyl0 Macky O aHanusa peTpaHCAsiuMOHHOro
nons (PI) naketa. Npu NporpaMmmMpoBaHUN Macku NpeaycMOTPeHbl ABE NOrnyeckne onepauuu:
«UNMU» (cumeon «|» ) n «U» (cmmeon «&»). Ecnn mackon HeobxoaMMO BblAENUTb OAWH UIU
HECKONbKO peTpaHCrATOPOB, YKka3aHHbIx B PI1 naketa, 10 ncnonbayetcs onepaums «UINMU», ecnu
rpynny — onepauunsa «M». Ecnn nakeTt oT peTpaHcnaTopa (rpynnbl peTpaHCASATOPOB) AOMKEH ObITb
obpaboTaH, HeobGXxoOMMO B KOMaHAE MPOrpaMMUpPOBAHUSA MacKM ykasaTb 3HaK obpaboTkm «+»,
NHaye - «-».

Bcero moxeT GbITb BBeAeHO Ao 16 agpecor RID. MNpu nporpammupoBaHun agpecoB $RIDxx
BBOOATCA criefyoLlime napameTpbl:

" MpuM3HaK agpeca NoBTOPSIEMOro nakeTa (agpec oTnpasutens/agpec nonyvarens);

" MpuM3HaK paspeLleHnst Ha noBTop nakeTta ¢ Pl1, paBHbIM «0»;

= cneuwanbHas Macka K formyeckas onepauus, Kotopas onpegensieT OenUcTBue mexay

3anporpaMmmMmMpoBaHHON Mackoun 1 nony4veHHbIM Pl nakeTa.

Paccmotpum npumep HeobxogmmocTu aHanmsa PI1 naketa Ha npeameT MNOBTOPEHMS,
y4nTbIBas cneumnanbHyo Macky.

B cnyyae, ecnu gBa peTpaHcnATopa Haxo4daTca B NPAMOW BUOUMOCTU Apyr OT gpyra, MoryT
UMEeTb MeCTO NULLHWE NOBTOPbI NAakeToB. [laHHasa cutyaumnsa UnnocTpupyeTcs Ha PUCYHKE:

MYID=0008 MYID=000A
{ MYID=0009 MYID=000B

0000
0000 x

TXID=FFFF
A MYID=0001
| > 4 A
00000001 | 00001000
RPTN=000 \ RPTN=003
RID0=0001,51 | \ RID0=0001,51
: 00000010 00000100 RID1=000A,S1
RID1=0008,S1 | RPTN=001 _ \ '
RID2=0009.S1 = RPTN=002 RID2=000B,S1
~>1 RID00=0001 S1 00000101-| RID00=0001 S1 00001010-|

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

@

MYID:OOO6: MYID=0007

PID00=FFFF 00000010+ PIDO0=FFFF 00000100+

Mogynu 3 n 4 «crnblwat» Apyr Apyra u paboTalT B pexuMe peTpaHCNATOpOB NakeToB ANd
moayneu 6, 7 ot 6azosoro moayns 1.
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B paHHOM cuTyauum Mogynb 3 MNOBTOPUT MNPAMOW nakeT oT moayna 1 v naker,
peTpaHcnMpoBaHHbIn Mogynamu 2, 4. COOTBETCTBEHHO, MOAYMb 2 MOBTOPUT nakeTbl oT 1 n 3, 5.
Takum obpasom, B admp ByayT nepedaHbl 4 NULLHUX PETPAHCNIMPOBaHHbIX NakeTa.

Ons  uvCcKNoYeHUss NUIWHKMX peTpaHcnauuin naketa B Mogyne MMeeTCs BO3MOXHOCTb
YCTaHOBUTb MacKy Ha peTpaHcnaumilo (He peTpaHCnAuuit) yxXe peTpaHCNUPOBaHHbLIX MakeToB
OpYrMMu MoaynsaMmu—peTpaHcraTopaMmy Unm rpynnon peTpaHCrsToOpoB.

YcTaHoBKka Macok y moaynen 3, 4 B 3HayeHue, nokasaHHOE Ha PUCYHKe, nNpuBedeT K TOMY,
4YTO MOAYnb 3 He ByaeT peTpaHCNMpoBaTb NaKeThbl, €CNM OHM PeTPaHCNNPOBaHbI Moaynsmu 2, 4, a
mMoaynb 4 He OygeT peTpaHCNMpoBaTb NakeTbl, €CNN OHW peTpaHcnMpoBaHbl mogynamun 3, 5. B
AaHHOM cny4yae u3 acompa 6yayT NCKNYEHbl 4 NULWHMX NakeTa.

Ecnn macka akTMBupoBaHa 1 3anporpaMmmMmmpoBaHa Ha pempaHcriayuro NakeToB N coBnagaeT
¢ Pl npuHaToro naketa, nognexaliero peTpaHcnaummn, okoH4YaTenbHoe peLleHne o peTpaHcnsaumm
JaHHOro nakeTa npuHMMaeTcda nocne aHanusa agpecos RIDxX.

Ecnn macka aktMBupoBaHa ¥ 3anporpaMMuvpoBaHa Ha He pempaHCrsayuro NakeToB W
coBrnagaet ¢ PI1 npuHaToro naketa, noanexailiero petpaHcnauuu, aHanu3 agpecos RIDX He
NPOUCXOOUT U NAKeT, NOANEXaLUn peTpaHCAsaUnn, He peTpaHcnmpyeTcs.

Mpumepbl NporpaMmMMpPOBaHUSt MacKu:
KomaHpa 3HauveHue

RID01=0001S110100000+& PeTtpaHcnnpoBaTb nakeTtbl oT aboHeHTa 0001 TONbKO, €CN AaHHbIN

nakeT yXe peTpaHcnupoBaH peTpaHcnatopamn 5 U 7. B niobom
APYrom criyvae aHHbIA NakeT He peTpaHcnmMpyeTcs.

RID15=0001 D1 10100000-& | He peTpaHcnupoBaTb nakeTbl, NpegHasHayeHHble aboHeHTy 0001,

KOTOpbIE yXKe peTpaHCnMpoBaHbl peTpaHcnsaTopamu 5 N 7. B niobom
OpYrom criydae AaHHbI NakeT peTpaHcnmpyeTcs.

RID01=0001 S0 10000001+ | PeTtpaHcnuposaTb nakeTbl oT aboHeHTa 0001 TONbKO, €cnu AaHHbIN

naket yxe Obln peTpaHcnmMpoBaH peTpaHcnstopamn 0 NN 7. B
nobom apyrom crnyvae AaHHbI NakeT He peTpaHCnMpyeTces.

RID01=00FF S1 10000001~ | He peTpaHcnmpoBaTb nakeTbl OT rpynnbl aboHeHToB 00 (0001,

0002...00FE), KoTopble yxe Oblnn peTpaHCcnMpoBaHbI
petpaHcnatopamn 0 UM 7. B niobom gpyrom criydae nakeT oT
AaHHOM rpynnbl aBOHEHTOB peTpaHCMpyeTCs.

RID11=AAFF S1 00000000+& | Mpn yctaHoBke mMmacku B «0» [ONOMHWUTENbHBIM aHanu3  Pr1

aBToMaTtmyeckn 3anpewiaetcd. [lakeTbl OT rpynnbl aboHeHToB AA
NOBTOPSIOTCS B HE 3aBMCUMOCTU OT COCTOSAHUSA nongd PI1.

Ewe oguH npmmep:

RPTN=000
RID00=0001 S1

RID01=0004 S1 00000010+ 00000001

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

<——» CB#A3sb ycTon4umBas
<« — — — » CB#A3b He ycTOMYMBas

Mpamaga cBa3b Mexay moaynsammn 1 n 4 otcytcteyeT. [1py BBeAEHUM OQHOro peTpaHcnsaTopa
R cBasb «1-R» n «R-4» HeycTonumeas, nosTtomy ObIIO peLleHO BBECTM PETPAHCNATOPLI 2 1 3.
OpHako, B A4aHHOW KOHUIypaumm nony4mnoch Tak, YTO OBHapYXMIOCb NMPOXOXAEHUEe NakeToB Mo
nyTam «1-3» n «2—4», Bcneacrane 4yero moaynb 2 Byaet peTpaHCNMpoBaTb NAKeT Kak OT MOoAyns
4, Tak 1 oT moayna 3, a moaynb 3 ByaeT peTpaHCnMpoBaTb MakeT Kak OT Moayns 2, Tak n oT
moaynsa 1. B atom cny4dae acpmp 6yaeT 3arpyeH «UWHUMWY KOMUAMW NaKeTOB, YTO 3HAaYNTENBbHO
CHM3UT  MNPOMYCKHYHD  CMNOCOBGHOCTb paauvokaHana B  HanpasnenHun «1-4». BBegeHue
COOTBETCTBYIOLMX MACOK y peTpaHcnaTtopoB 2 u 3 pewaeT npobnemy. NakeT ot aboHeHTa 1
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OyneT peTtpaHcnupoBaH moaynem 3 Ans aboHeHTa 4 TONbKO B TOM Cry4vae, ecnu nakeT oT Moayns
1 yxe peTpaHcnupoBaH Moaynem 2, u HaobopoT - nakeT oT aboHeHTa 4 ByaeT peTpaHCNMpoBaH
mogyrnem 2 ans aboHeHTa 1 TONbKO B TOM Cry4yae, ecnv nakeT OT Moayns 4 yxe peTpaHCnMpoBaH
mogayrnem 3.

3apgaBatb aHanmM3 mackum Pl cnegyeT Tonbko B TOM  Crnyvae, €cniv  Mexay
peTpaHCcnATopamMu CyLLecTByeT npsiMas «BUAMMOCTb» B pagmnoadupe, BCneacTeBue Yero
MOXEeT YBENUUYNTLCS TpaduK CryXeBHbIX MaKeTOB NPU UX MHOXECTBEHHOW peTpaHCNsALUM.

9 .1 IPUEM PETPAHCIINPOBAHHbLIX MAKETOB

Mpn coeavHeHWM OBYX MOAYNEN B peXMME «TOYKa-TOUKa» Yepes CceTb MOBTOPUTENEWN
(peTpaHcnATOpOB) KenaTenbHO MWCKMYMTbL  Oy6nupoBaHMe OT COCeAHMX PeTpaHCnATOpoB
HEeKOTOpbIX CrnyXebHbIX nakeToB npouecca obmeHa wWHdopmaunen, T.K. OHU TpebyroT
HEMeOIEHHON peakuunm U NO3TOMY BO3MOXHO 3anofiHeHWe adupa NUWHUMKM NakeTamu, 4To
yMeHbLUIaeT obLLYyI0 NPONYCKHY CNOCOOHOCTL KaHana.

[Ons ncknioveHns npMema NOBTOPHBLIX (CO CTOPOHbI PeTpaHChATOpa), paHee NPUHATBIX He
yepes pPEeTPaHCrATOP WNW YxXe MNPUHATbIX Yepe3 [ApYyroM peTpaHCcrAaTop MNakeToB, MMeeTcs
BO3MOXHOCTb YCTaHOBUTb MacKy Ha MNpuem/UrHopupoBaHWE MakeTOB TOMbKO OT OnpeaeneHHbIX
pPETPaHCNATOPOB WM TPYNnbl  peTpaHcnATopoB. [lporpammuvpoBaHMe npuemMa naketa oT
onpeeneHHbIX PeTPaHCNATOPOB ocyllecTBnsieTca komaHaHon $PIDxx. Bcero moxeT ObiTb
3anporpaMmmmpoBaHo o 16 3HaveHun PID. CuHTakcuc BBOAA M NOTMKa Macku aHanornyHa macke
npu aHanuae Pl npouecca peTpaHCAsLuMmM NakeToB.

PaccmoTtpum npegpigyLwmn npumep:

PID00=0004 00000011 +& - o = -~
AN
o 000 ®/ \\
|
———————————————————————— O
T Tt —— PID00=0001 00000011 +&
A
e 23)
00000001 «—> gmb ycTonuneas 00000010
RPTN=000 <“~———> BA3b He ycTon4mnBas RPTN=001

B cnyyae otcytctBua y moaynsl mackm Ha npuem u npu nepegade aboHeHToM 4
aboHeHTy 1 wmHgmBmgyanbHoro coobuieHnsi, aboHEeHT MOXeT nofyyYnTb ABa 3anpoca - OT
peTpaHcnaTopa 2 n petpaHcndatopa 3. B utore B acoup Oyget nepegaHo 2 Kagpa NnogTBEPXKAEHMS.
Moaynb 4 KoppekTHO oTpaboTaeT [AaHHYyl CuUTyauuio, ogHako oblas CKOpoCTb nepenayn
YMEHbLUNTCS.

Mpn yctaHoBke y aboHeHTa 1l Mackum B 3HadeHue 00000011+& moaynb 1l nepepact
noaTBepXXaeHne Ha MHPOPMALMNOHHBIN NakeT OT MOAYNsA 4 TONbKO B TOM Clyyae, ecrnv AaHHbIN
WH(POPMALMOHHBIM NakeT npongetr nyTb «4-3-2». B nwobbix ApyrMx cnydasx moaynb 1 Ha
MHAOPMAaLMOHHLIA NMakeT oT aboHeHTa 4 pearMpoBaTb He GygeT. YCTaHOBKA Macku B 3HAYeHue
00000011+& y aboHeHTa 4 MMeeT TakoW e CMbICI Mpu nepegade MHAOOPMALUMOHHOIO Kaapa,
Tpebytowero nogTeepaeHusi, ot aboHeHTa 1 K aGOHeHTY 4.

MprMepbl NporpaMmMmMpoBaHnst Macku:
Komanpga 3HaueHue
$PID00 = 0001 10100000+& | MpuHumatb naket(bl) oT aboHeHTa 0001 TONbKO, €crnnm OH 6bin
peTpaHCnNMpoBaH peTpaHcnaTopamu #5 U #7. B niobom gpyrom
Crnyvae AaHHbIV NakeT UrHOPUpPYeTCS.
$PID10 = 0004 10100000-& | He npuHumMaTb nakeT oOT aboHeHTa 0004, KoTOpbIN ObiN
peTpaHCnNMpoBaH peTpaHcnaTopamu #5 U #7. B niobom gpyrom
Crnyvae AaHHbI NakeT NPUHUMaeTCS.
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$PID07 = 0011 10000001+| | MpuHumaTb nakeT(bl) oT aboHeHTa 0011 TONbKO, €Cnn OH YXe
Obln peTpaHcnupoBaH peTtpaHcnaTopamu #0 UJTIA #7. B nobom
OpYyrom criydae AaHHbIA NakeT UrHopupyeTcs.

$PID03 = OOFF 10000001-| | He npuHumatb nakeT(bl) oOT rpynnbl 00, KOTOpbIA 6biN
peTpaHcnMpoBaH peTpaHcnatopamu #0 WM #7. B nobom
OpYyrom criydae AaHHbIA nakeT NPUHUMaEeTCS.

$PID00 = 0001 00000000+& | MNMpu yctaHoBke Mackn B «0» OONOMAHUTENbHbLIN aHanu3 Prl
aBToOMaTM4yecKu 3anpeLyaeTcs.

3apaBatb aHanmM3 mackm Pl cnegyeT Tonbko B TOM  Crnyvyae, €cCniv  Mexay
peTpaHCcnATopamu CyLecTByeT npsiMas «BUAMMOCTb» B pagmnoadupe, BCreacTeBue Yero
MOXEeT YBENUUYUTLCS TpaduK CryXeBHbIX NAakeTOB NPU UX MHOXECTBEHHON peTpaHCNSLUN.

9.2 UrHOPMPOBAHME NAKETOB

B Mogyne peanusoBaHa BO3MOXHOCTb WrHOPMPOBAHUS MaKeToB OT oOnpeAeneHHbIX
aboHEHTOB MNM Npuema MNakeToB TOMbKO OT onpedeneHHoro aboHeHTa (rpynnbl abOHEHTOB).
[aHHoe cBOMCTBO yOoOHO MCNONb30BaTb MPWU OpraHu3auun pagmoceT B LUMPOKOBELLATENBHOM
peXxnme C OAHOM UM HECKOMNbKMMK ©a30BbIMU CTAHUMSAMU, KOraa npuem naketoB OT abOHEHTOB,
He sBnsoLwmxca 6a30Bon CTaHUMen, HexenaTteneH. Agpec 6a3oBon CTaHUUK 3agaeTcs KOMaHOon
$PIDxx, B KOTOpPOM OTCyTCTBYEeT Macka aHanus3a peTpaHCnsiLMoHHOro nons. Bcero moxeTt ObiTb
BBEAEHO [0 16 nmHauBMAyanbHbIX UK rPynnoBbIX agpecoB 6a30BbiX cTaHuuin. 3HaveHne OxFF B
cTapwem nnu mnagwem dante gaHHoro agpeca PID osHavaeT, 4To Npu aHanuse PID gaHHbIN
6anT He OyadeT aHanuaupoBaTbCH, T.€. MMEETCA BO3MOXHOCTb 3aMackupoBaTb LENyw rpynny
aboHeHTOoB.

MporpammupoBaHne 6a30BbIX CTaHUMK Takke MOXET noTpeboBaTbCA B crydae, €cnu
HECKONbKO MoAyrnen, coeanHeHHble B ceTb RS-485, paboTaloT Ha HecKonbko 6a30BbiX cTaHUM. B
3TOM Crlydae NosiyvyeHue LIMPOKOBELLATENBHOrO NakeTa MOXET Bbl3BaTb KOMMAU3UIO B CETU, XOTS
nakeT MOXeT ObITb NpedHa3Ha4YeH TONbKO 0gHOMY abOHEHTY, NOAKMYEHHOMY B ceTb RS-485.

PaccmoTpum npumep KoHdwurypaumm cetu ¢ ofgHou 6as3oBow cTaHuuewn, paboTarowlen B
LUMpOKOBeLLaTENbHOM pexume.
TXID=00FF e

______________ TXID=00FF
B ,11111@ fooool
‘@ x- Mo-3
uo-1 TXID=00F PID00=0004
PID00=0004 Mo-2 __ ______ »

PID00=0004 d He)KenaTeanblM NyTb NPOXOXAEHNS NAKeTOB

basoBas cTaHuMa 4 nepefaeT LWIMPOKOBELUATENbHLIM 3anpoc Ha ceTb mogynem 1, 2, 3.
Kaxgoe WO, nonyuMB cBOM 3anpoc, nepedaeT OTBET B MOAyMb, paboTawlui Takke B
LmpokoBellaTensHom pexume. Ecnun, Hanpumep, ons MO moaynsa 3 Heobxoammo He AonyCTUTb
nonyyexHve nHeoopmaummn ot MO gpyrmx mogynen, 4OCTaTOMHO YCTaHOBUTL B MoAyne 3 3HaveHue
PID, paBHoe 0004. B atom cnyyae Ha nocnegoBaTenbHbIi NOpPT Moayna 3 6yget noctynatb
MHdOopMaums TONbKO OT 6a30BOW CcTaHUMK 4.

Konnuamm B cetn RS-485 MoryT BO3HUKHYTb, Hanpumep, B cneayrolen cucteme:
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TXID=00FF

N\

e TXID=00FF

O O QO

—
x
O
I
o
S
T
'“\<

PIDO0=0001 PID00=0003
PID01=0005 RS485  p|pp1=0004
PID02=0007

@ PID02=0006
TXID=00FF e TXID=00FF e

5000

O6beKTbl pacnonoXeHbl NO pasHble CTOPOHbLI 60MbLWOro 3gaHus. Npu nCNonNb3o0BaHMU O4HOM
6a3oBOM CTaHUMM OXBaTUTb BCKHO CeTb cbopa WHpopMaumMm He NpeacTaBnseTcs BO3MOXHbIM.
MoaTomy ObINIO NPUHATO pelleHne ycTaHoBUTL ABa 6a30Bbix MoAayns 1 M 2 no pasHble CTOPOHbI
30aHus. B gaHHOM cnTyaumm BbISCHUNOCH, YTO NakeT OT MOAyNsa 6 NPOXOAUT Kak B MOAyNb 1, Tak n
B Moaynb 2. Oba mogynsa npyv 3TOM OAHOBPEMEHHO BbIAAIOT 3TW nakeTbl B ceTb RS-485, yto
Bbl3blBaeT KONMU3UW. YCTaHOBKa COOTBETCTBYHOLUMX 3HadYeHun PID Ha moaynsx 1 u 2 pewaet
npobnemy. B pgaHHOM KOHdwurypauum mopynb 1 Oyaet wrHopupoBaTb AaHHble OT moayns 6.
MHudopmauusa ot moayns 6 ygeT noctynaTth B LEHTpanbHbIA MYHKT TONbKO Yepes3 Mogynb 2.

Ecnu wmogynem nonyyeH nakeT, codepXawunh UMHopMauuio  onsa  yganeHHou
KOH(purypaumm, oH obpabaTbiBaeTca He3aBUCMMO OT TOro, HaxoaMTcs Nn  agpec
oTnpaBuTENs NakeTa B CMMCKE aKTUBMPOBAHHbIX aApecoB BUPTyanbHbIX 6a30BbIX CTaHLMMI
Wnun HeT.
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10

Mogynb BBO4A/BbIBOAA (KOHTAKThI IO1...104)

B moayne npucytcTtBytoT 4 curHana obuero HasHadeHus 01...104. HanpasneHve KOHTaKTOB
nporpammupyeTtcs komaHgon $IOPIN. YTtobbl paspewntb paboTy Moayns BBoAa/BbiBOAA,
Heobxogumo yctaHoBuTb 6UT SMDA. biIOModuleEnable.

Mocne paspeleHns mMoaynsa BBOAA/BbIBOLA, U3MEHUTCS HWXKHSAS 4YacTb BbiBO4A KOMaHAbl
$DMP. Noruka paGoTbl MoAyns aHanornyHa padote paguomoayns CMEKTP-433 10/10-D.

CneayeT yunTbiBaTh, YTO B MOAYSEe HET OTAESbHbIX BXOOOB M BbIXOAOB. [109TOMY, cuMrHanbl
101...104 ckoHUrypmnpoBaHHbIe Ha BbIXOA, OyayT cumTaThCsl BbIXOA4aMU, @ CKOH(UIYPUPOBaHHbIE
Ha BXopA - BXo4aMmu.

OCHOBHOWM pexxuM, Npu KOTOPbLIX MOXHO MCMNONb3oBaTh KOHTakTbl |01...104 B faHHOM Moayne
aTo pexum $IOTRANS - nepefaya COCTOSIHUI KOHTAKTOB B MHAOPMALMOHHBIX NakeTax, a Takke
YTeHMe WX 3HaYeHUn OT ydaneHHblx moaynen ( ecnu obmeHa [aHHbIMKM HET, TO KOHTaKThbI
nepenasaTbCa He ByayT).

[Onsa aktmBmsaumm nepegadn/npuema curHanos 104....101 HeoBXoaUMO BbINOMAHUTE KOMaHAOy
$XR4 (koTopass OfHOBpeMeHHO YycTaHaBnueaeT OuT $MDA.bIOModuleEnable B 1
yctaHaBnueaeT pexum $IOTRANS) n nepesarpyavts MOAYIb.

Ona peaktuBaumm - komaHay $XR5 (cbpackiBaeT 6uT $MDA.bIOModuleEnable B 0 u
yctaHaBnueaeT pexum $IOSLAVE) 1 nepesarpysuntb Moayrb.

Mpn nepepaye WHGOPMAULMOHHOIO NakeTa, Moaynb OyaeT WHKancynupoBaTb B HEro
COCTOSIHME BXOAHbIX KOHTAKTOB M YCTaHaBNMBaTb CBOW BbIXOAbl 3HAYEHUSIMU U3 MPUHATBIX
nakeToB.

Mpn ycTaHOBKE BbLIXOAOB OCYLLUECTBNSAETCA ajpecHas unbTpaumsa UCTOMHUKA MakeTa.
Mnagwas 3Havawas umdpa agpeca MYID yganeHHoro mogyns gosmkHa 6bite oT 0 go 7. lNpwu
OPYrMX 3Ha4YeHUSX, BbIXOA4bl NPy NpYEME MakeTa He yCcTaHaBnMBaloTCsa. Hanpumep, oT Mmoaynen ¢
agpecamu 1234, 9A10, 8876 Bbixogbl 6yayT ycTaHaBnmBaTtbCs, a oT moaynen 1238, 9A1A, 887F -
He OyayT.

Hanpumep, B KOHdUrypauMm nNpuBEOEHHOW Ha pPUCYHKE HWXkKe, 2 Moaynda 6Oyayt
TpaHCMpoBaTb COCTOSIHME 2-X BXOAOB Ha 2 Bblxoda Apyr Apyra:

$IOPINO=0 <] 101 | |le— $IOPINO=2
$IOPIN1=0 < [[02 TpaHcnauua 4— $IOPIN1=2

no paguo
$IOPIN2=2 —p| | 103 5 $IOPIN2=0

$IOPIN3=2 = [0 o4 | > SIOPIN3=0
$MYID=0001 $MYID=0002
$XR4 $XR4
$I0SM2=00000011 $I0OSM1=00001100
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11 KomaHgbl ynPABREHUSI MOQYNEM

3HayeHue no En.
KomaHnpa | KpaTkoe onucaHue A:;:::' 3;;'8:3"),3 yMg_::*;"e"m namepe
KoMaHgbl $IEE) i
$ACKT | Bpems oxuoaHus NoaTBEPXOEHNS | S 20 100 mc
$AIR | MapameTpbl kKaHana cBs3m S+R S 0 -
$AR | YcraHoBka ckopocTu B adupe S+R S 1 -
$BPM | MakcumarbHoe YMCHo LMPOKOBELLATENbHbIX NaKeToB A S 1 -
$BPT | Maysa mexay LUMpOKOBeLLaTENbHLIMU NakeTamm J S 0 10 mc
$COM | Pexxum paboThl nocrieqosaTensHOro nopra S+R S 11100011 -
$CRC | Mposepka KOHTPOIbHOM CYMMbI MUKPOTPOrpammbl | - - -
$DCD | Pexum curHana DCD S+R S 0
$DMP | Beisoa npoduns J - - -
$E | Bbixoa 13 KOMaHAHOMO pexvmMa A - - -
$EODS | Cumson nepeaaqn faHHbIX B NPO3paYHOM pexmme S+R S FF -
$DFEC | Tun (FEC) ans nHdopMaLMOHHbIX NaKeToB S+R S 7 -
$CH | YcraHoska pabouero kaHana S+R d - -
S$IEE | 3arpyanTb npodusb Mo yMONYaHmio |
$LID | Cnucok RID n PID d - - -
$LOG | >KypHan cobbiTnii B acpupe J - - -
SMAXP :Ioe;:l::é ;:MczganMzKeTos, nepegaBaemMbix 6e3 J S 1 MakeT
$MDA | Pexum paboTsl Mogyns S+R S 0 -
$MDB | Pexum paboTsl Moayns S+R S 00001000 -
SMNL Yumcno ouT, nepenaBaemMbix 6€3 nHBepcumn J S 0 but
=——— | nocnepaHero buta
$MYID | CobcTBeHHbIN agpec Moayns A S $IEE -
$PACT | Bpems yaepxaHus nakeTta B nepegatoiiem 6ydepe J S 30 5 mc
$PID | Aapec nakeTta ans paclUMpeHHOro nprvema A S 3anpelleHve
$PLEN | Paamep naketa B acompe J S 128 Barit
$PWR | MoujHocTb nepeaaTumka S+R S 3 -
$R | Mepesarpyska nokanbHOro/yaaneHHoro Moayns | - - -
$RG | REGISTER J J - -
$RID | ID naketa gna peTpaHcnaumm | S 3anpetleHve -
$RESPT | Bpems 3agepxku oTrpaBkv NOATBEPXKOEHNS J S 0 10 mc
$RETRY | Yucno nonbitok J S 0 -
$RFEC | Tun FEC npu peTpaHcnsumm S+R S - -
$RPTN | Homep nosToputens J S 255 -
$RST | YposeHb RSSI J S 7 -
$RSS | CkanuposaHue RSSI o - - -
$S | 3anucs napameTpos B SHO3Y d - - -
$SCAN | CkaHvposaHue admpa J - - -
$TEST | Mepexon B pexum «TecT» J - - -
$TBER | Mepenaya BER nakeTos d - - -
$TXID | Aapec nonyyatens J S FFFF -
$XID | Yaanenwue ID B Tabnuue 1D J IS - -

YcnoBHble 0603HaYeHns B nonsax «Aktnsuaauus» n «3anmcb B AHO3Y »:
e _-rocrie BBOAA KOMaHab!;
e S -—nocne koMaHgbl $S;
e S+R —nocne komaHg $S n $R.

|_|pl/l BBOE YMCMNOBbLIX NapaMeTpoB BeayLlwne Hynmn OOJNKHbI NPUCYTCTBOBATDb.
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11.1 $DMP - BbIBOA NPO®MNS MOAYNS
Beoa: $SDMP

OK> $DMP
B otBeT Ha KOMaHAy MoAyIb BblAaCT TeKyline CH=92 PWR=3 TXID=0001
3Ha4YeHnA OCHOBHbIX NapaMeTpPOB: AR=1 MNL=10 MYID=0004

PLEN =128 PACT=002L COM=11100111
BPM =001 BPD =000 AIR=00000000
ACKT =020 DCD =000 MDA=00000000
RETRY=000 RPTN=255 MDB=00001000
RESPT=000 MAXP=001 DFEC= --

EODS =FF RST=7 RFEC= --1I
IOPIN=33333333 $24=01 $25=01
$26=00 $27=00 $28=0A $29=00

OK>

11.2 $IEE Mhhhh - cEPOC HACTPOEK 110 YMOTYAHUIO

Beoga: $IEE Mhhhh, rae hhhh — yHukanbHoe 3HaueHue MYID moayns.
lMocne BBOAa KOMaHAbl MPOMCXOOUT WHULMANU3aumsa napameTpoB, XpaHswwmxcsa B OHOSIY
3HayeHnsMK no ymonyanuo. Agpec MYID mogyns ctaHoBMTCA pasHbiM hhhh.

[Nocne BbINOMHEHUA KOMaHAObI npouncxoaunT aBTOMaTU4ECKMi C6pOC mMmoayns.

11.3 $CH - UBMEHEHUWE PABOYEIO YACTOTHOIO KAHAJIA

Beoa: $CH=dd , roe dd - Homep pabo4yero kaHana.
Bce moaynu B ogHom cucteme AomkHbl paboTaTe Ha ogHOM YactoTe (kaHane).
Ona wmoagynen "Cnektp 433 SXOEM" npu 3agaHumM KaHanoB MWCMOMb3yeTcs CTaHgapTHas Aand
AvnanasoHa 433 MIMy (LPD) ceTka 4acToT 13 69 kaHanos ¢ warom 25 klu;

433.075 433.325 433.575 433.825 434.075 434.325 434.575
433.100 433.350 433.600 433.850 434.100 434.350 434.600
433.125 433.375 433.625 433.875 434.125 434.375 434.625
433.150 433.400 433.650 433.900 434.150 434.400 434.650
433.175 433.425 433.675 433.925 434.175 434.425 434.675
433.200 433.450 433.700 433.950 434.200 434.450 434.700
433.225 433.475 433.725 433.975 434.225 434.475 434.725
433.250 433.500 433.750 434.000 434.250 434.500 434.750
433.275 | 433.525 | 433.775 434.025 | 434.275 434.525 | 434.775
433.300 433.550 433.800 434.050 434.300 434.550 433.920

Kpome nepeuncneHHbix B Tabnuue "ctaHOapTHbIX" KaHanoB CeTKM, B Modyne guanasoHa 433 My
npeaycmMoTpeH "MCKYCCTBEHHbLIN" kaHan 92 - npu ero Bblbope ycTaHaBnuBaeTcs paboyas 4actoTta
433.920 MlNy. NmeHHO Takas paboyas 4acToTa 3agaeTcsi Mo ymondaHuio (3aBoAckasi HacTpoyka) B
paguomogemax u pagmomoaynsax "Cnektp 433", y KoTopbix paboyvasi yacToTa ycTaHaBnmBaeTca "npsmMmbiM”
0o6pa3oM - ykasaHuem 4acToTbl komaHaon $FREQ, a He kaHana komaHgow $CH. Takum oGpasom, ecnu
nnaHMpyeTcsa nNpuMeHATb paguomogynm  "Cnektp 433 SX OEM" B yXe NOCTPOEHHbLIX CUCTEMAX,

paboTatomx Ha yactoTe 433.920 MIMy, ygobHO Anst 9TOro MCNonb30BaTh YNOMSHYThIN kKaHan 92.

Ona wmopgynen "Cnektp 868 SX OEM" npu 3agaHun kaHaroB MWCNONb3yeTCA CeTKa 4acToT Wu3
4 kaHanos c warom 125 kl'u.

Bbibop paboyero kaHanma Mcnonb3yeTcs Ans BO3MOXHOCTM YWTM OT MOMexX OT paboTel Apyroro
obopynoBaHus, a Takke Ans opraHnsauumn paboTbl HA OOQHOM TEPPUTOPUN HECKONBKUX HE3aBUCUMbIX TPy
moaynen (cMm. pasgen "Pabouunin kaHan ($CH)").

11.4 $MYID - U3SMEHEHWE COBCTBEHHOIO APECA MOLY/IS
Beoa: $MYID=hhhh, rae hhhh - nio6oe 3Hauenne, kpome FFFF, FFxx, xxFF nnn 0000

11.5 $TXID - UsMEHEHME AGPECA AGPECYEMOIO MOAY/SI
Beoa: $TXID=hhhh(NL), rae hhhh - nto6oe 3HayeHne kpome 0000.
KomaHp,a no3BoSiAeT 3afaBaTb agpec Moayna - nonydartend naketoBs, yCTaHaBiMBadA TeM CaMbIiM
pexumM paboTbl Mogynsi B acupe. (cM. pasgensl «Pexumbl paboTel No acupy (rapaHTumM JOCTaBKK
AaHHbIX agpecaTy)» n «Agpecaums 1 NpUMepbl OpraHmM3aunn ceTemn).
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Beog 3HaueHun Bmga FFFF, FFxx unn xxFF o3HavaeT LimpokoBellaTerbHbIA (FPYNnoBOA) PeXum
nepegayv AaHHbIX.

BBon 3HaudeHui, otnuuarwmxca oT FFFF, FFxx unu xxXFF, o3HavaeT pexum «To4yka-Touka» C
mMoaynem, Yyen agpec MYID coBnagaeT ¢ BBeleHHbIM 3HavyeHneM hhhh.

Mpu BBOOE 3HayeHUn c noctdmkcoMm NL BKMOYaeTcs pexmm «Todvka-Touka» ¢ mogynem hhhh 6e3
yCTaHOBMEHUS haKTUYECKOro COeUHEHMS.

Mpumep: | oxs srxTp=12FF

*** broadcast mode
OK> $TXID=1234
OK> $TXID=1234NL
*** NoLink mode
OK>

11.6 $AR - ckoPOCTb NEPEQAYM OAHHBIX 110 3OUPY

Beoa: $AR=d , rae d- gecatnyHas umdpa (0...7).

Mogynu nopaepxvBaroT 4 3Ha4YeHUs1 CKOpPOCTU obmeHa gaHHbIMK B acbupe: 4 800, 9 600, 19 200 u
38 400 60a. Mpun aTom ONsA Kaxaoh M3 YeTbipex BO3MOXHbIX CKOPOCTEN B adhmMpe UMeETCs ABa BapuaHTa
ycTaHoBku napametpa $AR - ¢ HU3KOW (Y4eTHble 3HAYEeHUsS NapaMeTpa) U C BbICOKOW (HEYETHble 3HaYeHUs
napameTpa, BblAemneHbl B Tabnuue) AeBnaumert 4acToTbl nepegarymka:

Ckopoctb  lMapameTp $AR OeBunauua 4acToThbl

4 800 bop iﬁgj tiZSO KKrFU'u ti150 KKF#H
9600608 onnos £0ATu 20uTu
19200608 gan e o
L S

Moaynu moryT paboTaTb ApYyr C OPYroM TOMbKO NpY OOUHAKOBO 3afaHHbIX napameTpax $AR.
PekomeHgaummM no BbIGOPY ckopocTM obMeHa AaHHbIMM B adupe AaHbl B pasgene "CKOpOCTb
obMeHa gaHHbIMK Mexay moaynsammn B acmpe ($AR".

B mogyne Cnektp 433 OEM SX peanu3oBaH Takke BbICOKOCKOPOCTHOW pexum paboTbl B adupe
(76 800 6on). B atom pexume napameTpbl, 3agaHHble komaHgon $AR, wurHopupyroTca m
HaknaablBaloTCA HEKoTopble orpaHuyeHns Ha paGoTy moayns (cm. pasgen «Pabota moayns Ha
ckopocTn 76 800 6oay).

11.7 $PWR — YCTAHOBKA MOLYHOCTY NEPEQATYMKA

Beoa: $PWR=d , roe d- gecatnyHas undpa (0...3).

MapameTpom $PWR MOXHO perynmpoBaTb BbIXO4HYH MOLLHOCTb MOAYIIS.

OnanasoHbl ISM 433 n ISM 868 otnnyaloTca No paspeLleHHOMY YPOBHIO MOLLHOCTW MmepefaTyuka,
noatomy n mogynm "Cnextp 433 SX OEM" n "Cnektp 868 SX OEM" MmeloT pasHble HAaCTPOMKN BbIXOLHOW
MOLLIHOCTM MpY OAMHaKOBbIX YCTaHOBKax napameTtpa $PWR:

"Cnekrtp 433 SX OEM" "CnekTtp 868 SX OEM"
MapameTtp $PWR
MoLuHocTb Tok no uenu +3.3 B MoLuHocTb Tok no uenu +3.3 B
$PWR=0 10 mBT 80 vA 25 mBT 170 vA
$PWR=1 100 mBT 220 vA 100 mBT 240 MA
$PWR=2 200 mBT 280 A 300 mBT 400 MA
$PWR=3 350 BT 390 A 500 mBT 500 mMA

11.8 $MNL — yncno 1T, NEPEQABAEMbIX BE3 UHBEPCUU NMOCJIEQHEO BUTA
Beoa: $SMNL=dd , rge dd - gecstuyHoe uncrno (00...15)
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TexHnyeckne ocobeHHOCTU paboThl

mMoAayna He No3BONAKT eMy TNpuHUMaTb AOJUTENbHbIe

nocneaoBaTernibHOCTU [aHHbIX, COCTosAWwMe Moapsd M3 OOHUX «Hynen» wunu «eguHuu». oatomy npu
nepegave LaHHbIX MoAynb «pobaensieT» obsizaTenbHbI «nepenagy», ayonvpysa kaxgbii dd 6uT ero
uHBepcuend. Ecnn paHHble Ong nepejaydn He cogepxaT ONMHHBLIX - nocnegoBaTenbHOCTEN,
yctaHaBnmeatb $MNL=15, nHaye pekomeHgyetcs yctaHaBnueatb $MNL=08. MNMpn $MNL=00 aybnumpyetcs

Kaxgbll OWUT [aHHbIX (CKOPOCTb CHUXaeTcs BABOE).
(ckpembnupoBaHue)».

11.9 3$AIR - TAPAMETPbI NEPEGAYM JAHHBIX [10 3OUPY

Beog: $AIR=bbbbbbbb, rae b- aBonyHasa undpa
KoHdpurypaums pernctpa AlR:

MOXHO

Moapo6Ho cMm. B pasgene «Panoomusaumsa

but 3Ha4yeHue 1 0

71|- Peseps

6 | bENB_SOF_DIFF_1BIT | Pa3spewaTtb HauMHaTb NpuMHUMAaTL 3arofioBoK naketa B criyyae, ecriv | Ja Hert
cTapToBbl OanT (nmocne npeambynbl) OTNMYAETCA OT UCTUHHOMO Ha 1
6uT (B cnyyae owmnbo4vHoro npvema). PekoMmeHayeTcs ycTaHaBnmBaTb
B «1» B YCMOBUSX NIOXOW CBS3U.

5 | bRAND_DATA Panpgomusauus OaHHbIX (c™m. pasgen «Panpommzauus | la Hert
(ckpembriupoBaHue)y»).

4 | bCH_GRANT_x4WSLT | lNMocTtckanep nepuoaa (Wait Slot Time) asTomartmyeckoro | X4 X1
CKaHUPOBaHWS curHana B npouenype aHanusa acdvpa npy Hadane
nepegayuM  naketa. YcraHoBka B «1»  o3HavaeT  Gornee
NPOOOSKUTENBHOE CKaHMpoBaHWe adwupa (cM. pasgen «AHanms
3aHATOCTU adhupan).

3 | bBYPASS CH_GRANT | MponyctuTb npouenypy aHanusa acmpa nepen Hadanom nepegauyun | [la  Het
(cMm. pasgen «AHanus 3aHATOCTY achmpar).

2 | bRSSI_ON_CHGRANT | AHanuanpoBaTb curHan RSSI gna pgoctyna B adump (cm. pasgen | [la Het
«AHanus 3aHaTocTu acupar).

1| bTX _FILTER dunbTpauusa gaHHbIX Npu nepegaye Oa Het

0]- peseps

11.10 $DFEC —1un FEC 4151 MHOOPMALMOHHbIX MAKETOB

$DFEC=dI, roe

d — Tmn nomexoyctonymeoro koga (FEC) (0...7); d | Tun FEC

| — npuaHak nepemexenus (I unm N). 0 | RS (7.5)

YcTaHoBKa  MOMEXOYCTOMYMBOTO  koda W nepemexeHusa ana | 1 | RS (7.3)
NH(OPMaUMOHHBLIX nakeToB. [lpu ycTaHoBke npu3Haka nepemexeHns B | 2 | RS (15.11)
3HayeHune «I» nepemexxeHne BKIOYEHO, B 3Ha4YeHne «N» - BbikmodeHo. Ecnim | 3 | RS (15.9)
NMoOMexoyCcTon4MBOe KognpoBaHue He ucnonbsyetcs (d=6 wnm d=7), npusHak | | 4 | HAM (12.8)

He MMEET 3HayYeHUs, OQHaKO JOIMKEH ObiTb KOPPEKTHO BBEAEH. 5 | HAM (12.8)
6 Kopn BbIkHOYEH
7 Kopn BbIkIIHOYEH

Mpumep: | SDFEC=1I — Kog RS(7.3) c nepemexeHnem
$DFEC=5N — Kog HAM(12.8) 6e3 nepemexeHusi
$DFEC=7N — FEC BbIKNo4YeH

11.11 $RFEC —1un FEC Py PETPAHCASILIMA
Beoa: $RFEC=dI, roe
d — Tmn nomexoycrtonymsoro koga (FEC) (0...7);
| — npusHak nepemexenns (I nnm N).
3Ha4yeHus apryMeHTOB aHanorm4Hbl napameTpam komanabl $DFEC.

C nomoLLpto 3TOM KOMaHAbl BbIOUpaeTcs TN MOMEXOYCTONYMBOIO KOAa, KOTOpbI ByaeT ncnornb3oBaH
Nnpu peTpaHCnsLUMM akTUBHbIM PETPAHCIATOPOM MHAOPMALMOHHOIO naketa. YTobbl paspelunTb N3MeHeHne

3HayeHns FEC gnsa petpaHcnvpyemoro naketa, Heobxogmmo yctaHoBuTe out $MDB.bRptFecChange.
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11.12 $COM - NAPAMETPbI MOCIEQOBATE/ILHOIO [OPTA

Beoa: $COM=bbbbbbbb, roe b- gBonyHas uudpa.

$comM=11 100 011

CKopocCThb:
| 000 — 2400 6op,
3HauyeHue 9-ro outa: —— 001 — 4800 60p
000 -6
WUT YeTHOCTb AHaNW3 010 — 7200 60p,

001 — 6UT HeYeTHOCTb

011 — 9600 6opg
010 —Bcerga O

curHana RTS:

MHBepcuscurHana (o — wet 100 - 19200 6on
011 —Bcerga 1 DCD: 1-na 101 — 38400 6og
100 ... 111 — HeT 9 BuTa 0 — HeT 110 - 57600 6op,
(8 6MT AaHHbIX) 1-pa 111 — 115200 60pa

11.13 $EODS - cMMBOM NEPEQAYY BAHHBIX B IPO3PAYHOM PEXUME

Beog: $EODS=hh, rge hh- wectHaguaTepnyHoe Yncno:
00...7F — pexvM nepegaym gaHHbIX N0 cumBony paspeweH (cumson 00...7F);
80...FF — pexxum nepefayn gaHHbIX MO CUMBOIY 3arnpeLleH.

[daHHbIi  napameTp akTMBm3MpyeTcsa Tonbko B pexume  «[llpospadHbiny. [lonydyeHne c
nocnegoBaTenbHOro nopta YCTAHOBMEHHOTO CUMBOMNa MOAYMb CYMTAEeT MPU3HAKoOM OKOH4YaHWsa 6roka
OaHHbIX N OTNpaBnsaeT AaHHble B adup, Aaxe ecnu gnuHa 3toro 6rnoka MeHblle 3ajaHHOro pasmepa
naketa. BoamoxHocTb nepegadm camoro cumeona EODS onpegensetca dnarom TXEODS, 3agaBaemMbiM

komaHgon $MDA.

11.14 $MDA - PEXuM PABOTHI MOZQYNSI

Beoa: $SMDA=bbbbbbbb, raoe b- aBonyHas umdpa.
HasHaueHue

bTXxEODS
MepenaBaTb CUMBOI OKOHYAHWUSI JAHHBIX B MPO3PaYHOM pexmme

blOModuleEnable

aKTMBaUMs BHYTPEHHEro Moayns BBoaa/BbiBoaa

IgnoreTXID

WrHopupoBatb BHYyTpeHHMI napameTp TXID npu obmeHe aaHHbIMM ¢ aBOHEHTOM C OT/INYHBLIM
TXID.

TxDataOnPoll
dyHKUNS BpEMEHHO He onpeaenexa.

FullPacActionDis

3anpetTuTb nepenaBatb LaHHble B PEXUME «MNPO3PadHbIi» MPU HAKOMIEHUN OaHHbIX Ha 1
naket ($PLEN) — nepegaya gaHHbIX MPOMCXOAUT TOMBKO NPV BbIMOMIHEHUM YCIOBUIA Nepegayn
AaHHbIX (cM. pasgen «Pexum nepegayvm gaHHblX «1po3payHbIny).

PAC#2 TlakeTHbIn pexxum B cTopoHy DCE (mogyrnb).
PAC#1 T[lakeTHbIi pexum B cTopoHy DTE (TepmuHan).

11.15 $MDB - PEXMM PABOTBI MOZYRSI

Beoa: $MDB=bbbbbbbb, raoe b- aBonyHas undpa.

HasHa4yeHune

bHI_SPEED
BknounTe  «BbicOKOCKOpOCTHOMY» (76 800 60a) pexum paboTtbl mogyns no  admpy
(cm. paspen «Pabota moaynsa Ha ckopocTtu 76 800 60a»).

bShortACKEnb
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Paspewats nepegaBaTb YKOPOYEHHbIM MakeT SABNSIOWMACA MNOATBEPXKAEHMEM Ha
WHOPMALMOHHBIN NakKeT.

Kaxgomy nakeTy B adwmpe npeawlecTByeT 3arofioBOK (PUKCMPOBAHHBIN  AMNWHbI B
He3aBMCUMOCTU OT TUNa nakeTa. 3aronoBOK COCTOUT U3 agpeca nony4vatens u oTnpaBuTens,
pa3mepa MHMOPMAaLMOHHOIO NoMs, TUna naketa, HoMepa M MPU3HaKoB NMOMEXOYCTONYMBOrO
KOOVPOBaHNs, NepPeEMEXEHNS U T.4.

MakeTbl siBNSOWMECS NOATBEPXKAEHNEM HECYyT M3ObITOMHYHO MHOPMaUMo (AnvMHa nakeTta,
™1n FEC 1 T.4.) KOTOpas urHopupyeTcs Ha NpUEMHON CTOPOHE. Hda  Hem
YcrtaHoBka 6uta bShortACKEnb 3actaBnsieT nepepmaTtyumk nepefaBaTb YKOPOYEHHbIV NakeT
noaTeepxaeHue. YcrtaHoBka 6uta bShortACKENDb y npuHumatowero moaynsi paspeLuaeTt emy
aHanuavpoBaTb MpUXoAsLiMe AaHHble M3 3chupa Ha MpeaMeT YKOPOYEHHOro naketa T.K.
3apaHee Hemnb3s YCTaHOBUTb KakoOW pa3mep 3arorioBka OyaeT y npuvlewero nakera -
06paboTka 1 NpUHATME peLLEHNs OCYLLECTBNSETCS NO NpuemMy nocriegHero 6anta saronoska
naketa. OTnuune 3aronoBKOB OCYLLECTBMSIETCA N0 aHanu3y CTapT-CMMBOMa naketa.

4 bRPT_FEC_CHANGE
PaspewaTtb nameHsiTb 3HadyeHne FEC npu petpaHcnsumm (cm. pasgen «SRFEC —tun FEC | Ja  Hem
npu peTpaHCcnaunum»).

3 bPackTimeLastFirst

YcraHaBnueaeTtcs komaHaon SPACT.
1 — Taim-ayT Ha nepegady no nocrnegHemy 6anty [a Hem
0 - Tanm-ayT Ha nepegadvy no nepsomy banty

2 bVirtincRxBufferTo512Disable
3anpetTuTb BUpTyanbHOE YyBeNuyeHne npuemHoro Oydepa go 512 6ant (cMm. pasgen
«Bydepusaunsa NpUHATLIX M3 adupa AaHHbIX. KOHKaTeHaunst AaHHbIX»).

1 bOnlyFromRepeaters
MpyHMMaThL faHHbIE TOMBLKO OT MOBTOPUTENEN. [a Hem
0 bDelLinkDataBy TimeOut

YaanuTbe HaKOMNMEHHbIE AaHHbIE, €CNN NPOM30LLEN TanM-ayT OXMAAHWs CrieayLwmx gaHHeix | Ja Hem
npu koHkaTeHauum (cMm. pasgen «bydepusauma nNpuHATBIX U3 adompa  LaHHbIX.
KoHkaTeHauusi AaHHbIX»).

11.16 $ACKT - BPEMSI OXXUOAHUSI NOATBEPXKEHNS B PEXXUME « TOYKA-TOYKA»

Beoa: $SACKT=ddd, rge ddd - gecatnyHoe uncno (000...255). 3HadeHue 000 cooTBeTCcTBYET 256.

Ecrm no ucteyeHun BpemeHn ACKT C MOMEHTA OKOHYaHMS OTMPaBKM MNakeTa He Mosfly4YeHo
NoATBEPXKAEHUA O [JoCTaBke OT agpecyeMoro moayns, oTnpaBka nakeTa nosTopsieTcd (Cm. pasgen
«MHomBMAayanbHbIA PeXnM («TOYKa-Toukax)»). Lar 100 mc.

11.17 $PACT - BPEMSI YOEPXAHWSI MAKETA HEIOJ/THOU /IUHbI B MEPELQAIOLLEM BY®EPE MOAYI1S
Beoa: $PACT=dddX, rge ddd - gecatnyHoe uncno (000...255). 3HadeHue 000 cooTBeTCcTBYET 256

3HavyeHne X = «F» (First) cooTBeTCcTBYeT OTCYETY BpEMEHM C MOMEHTa npuxoga Ha
nocnegoBaTenbHbIN NOPT MoAynsA nepsBoro 6anTa.
3HavyeHne X = «L» (Last) cooTBeTCTByeT OTCYETY BpPEMEHM C MOMEHTa Mpuxoga Ha

nocnegoBaTenbHbIN NOPT MOAYNA nocnegHero 6anTa.

Mo mcTevyeHnn 3agaHHOrO BpemMeHuW MOAyrb BblgaeT AaHHble B adump, gaxe ecnu anvHa Gnoka
AaHHbIX MeHblle 3ajaHHOM [AnvHbl naketa B adupe (cm. pasgen «Pexmm nepefayunm  AaHHbIX
«[po3payHbINy).

War 5 mc. lMNpusHak «F/L» xpanuTtca B oute $MDB.bPackTimel astFirst.

11.18 $RESPT - BPEMSI 3ABEPXKW OTIIPABKU NOATBEPXOEHUS B PEXXUME « TOYKA-TOYKA»

Beoa: $RESPT=ddd, rae ddd - gecatnyHoe umcno (000...255).

3Ha4veHune 000 o3Ha4aeT OTCYTCTBUE 3aEePXKKM.

MapameTp aKTMBM3MPYETCS TOMbKO B peXMMe «Todka-Touka» (cMm. pasgen «HamBmayanbHbIN
pexuMm («ToYka-Touka»)»). lWar 10 mc
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11.19 $RETRY - 4nCio PETPAHCASIUNIA NAKETOB, TPEBYIOLYMX MOGTBEPXGEHUS

Beog: $SRETRY=ddd, roe ddd - gecstuyHoe uncrno (000...255).

3HayeHne 000 cooTBeTCTByeT OECKOHEYHOMY 4MCIy MOMNbITOK Mepedatb nakeT, TpebyroLmi
noaTBepXxaeHus. [aHHbIn napameTp akTMBU3MPYETCA TONMbKO B pexunme «llakeTHbIn#2» (cMm. pasgen
«Pexum nepenaum gaHHblx «llakeTHbin #2» (DTE - DCE)»). Ecnu nocne 3agaHHOro yucna nonbITok
MOOYMb He MonyYuT MOATBEPXAEHMs OT yOaneHHOro MoAyns, nepefada LaHHbIX AN 3Toro mogyns
npekpalyaeTcs.

11.20 $PLEN - MAKCUMASIbHBIA PASMEP MTAKETA JAHHBIX B 30UPE

Beog: $PLEN=ddd, rae ddd - gecatnyHoe umcno (000...255). 3HadeHue 000 cooTBeTCcTBYET 256.

Mogaynb pasbuBaeT NOTOK AaHHbIX, MOCTyNaLWMX Ha nocregoBaTerbHbIA NOPT, HA NakeTbl 3a4aHHON
ONWHBI, KOTOpble NepefalTcss B acmp. YeM MeHblue pasvep naketa, TeM 6orblie BepOATHOCTb €ro
npoxoxaeHus. Npu xopoLuen cBs3n pasmep naketa MOXHO YBENNYMBATD.

11.21 $MAXP - yucno NAKETOB, NEPEGABAEMbIX B 3OUP BE3 OXUGAHUS NOGTBEPXGEHUS

Beog: SMAXP=ddd , rge ddd - gecatuyHoe uncno (000...006).

MapaMeTp aKTMBM3MPYETCS TOMbKO B PEXUME «TOYKa—TOuka» C YCTaHOBIIEHWEM COEAUHEHMUS
(cm. pasgen «MHOMBMAYyanbHbIA  PEXMM  («TOYKA-TOYKa»)») M MNO3BONSET MCMONb3oBaTb OAHO
noaTBEPXAEHWE Ha HECKOMbKO MakeToB B ahMpe, 3a CHET YEro MOXHO MOBLICUTL MPOMYCKHY CNOCOGHOCTL
kaHana.

11.22 $DCD - PEXXUM curHana DCD (noPT RS-232)

Beoa: $DCD=ddd , rae ddd - gecstuyHoe yucro (000...002).

000 — HopManbHbIN PEXNM;

001 — pexum curHanmsaumm Hanmyuusa CoeanHeHus;

002 — pexum curHanmsauumn Hanuvms aHHbIX Ha BbIXO4e nocrnegoBaTenbHOro nopra.

11.23 $RPTN - HOMEP NOBTOPUTENS

Beoa: $RPTN=ddd , roe ddd - gecstuyHoe uncno (000...007, 255).
BBog 3HauyeHus 255 o3HavaeT OTkNYeHne dyHKUUM NoBTOpUTENS. BCero B pagmnocetn MoxXeT ObiTb
0o 8 nostoputenen. Kaxxabii NOBTOpUTEND LOMKEH MMETb YHUKANbHLIA HOMEP.

11.24 $RG - 3armMch TEXHONOMMYECKNX MAPAMETPOB MOLY/IS

Beoa: $RGhh=ddd , roe

hh - agpec nepemeHHoON (LWecTHagUaTEPUYHbBIRN);

ddd - 3Ha4yeHne nepemMeHHON (OecATUYHbIA dopmaT).
Mony4eHne TekyLLero 3Ha4YeHns:

$RGhh?

11.25 $XR - 3armch TEXHONOrMYECKNX MAPAMETPOB MOLY/IS

Beoa: $XRd , rge d - 3HayeHne dyHKUUN.

[aHHas komaHaa nageHTnyHa komaHae $RG ans HEKOTOPbIX TEXHOMOMMYECKX NapaMeTpoB. 3HaYEHUs
d cnepytowume:

DyHKUMA

AkTnBupoBathb pexnm RS232 + geakumBauus pexmma "lpsamon goctyn”
AkTnBupoBatb pexnm RS485 + geakumBauusa pexuma "lNpsamon goctyn"”
AxTnBMpoBaTtb pexunm "npsmoro goctyna”
AKTMBUpPOBATL peXxnm "NpsMoro A4ocTtyna" ¢ BKNIOYEHHLIM CUHXPOHU3aTOPOM
Paspewmntb TpaHcnsaumio 104...101 B gaHHbIX
3anpetutb TpaHcnsaumio 104...101 B gaHHbIX
Mocne BbinonHeHUs komaHabl $XR HeoGxoaMmo nepesarpysutb Modynb komaHgoi $R
MNpumep:
$XR1 - akTMBMpOBaTh pexxnum RS485
$XR5 - 3anpeTuTb TpaHcnsaumio 104...101

O wWNEF O
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11.26 $RID - AGPEC NAKETA, PA3PELIEHHOIO [151 PETPAHCIISILIMM

$RIDdd=hhhh Ta [ bbbbbbbbS1S,] ,rge
dd [HecaTtuyHbini Homep syenkn ot 00 go 15;
hhhh wecTHaguaTepuyHbIN agpec, unm macka agpeca;

T Twn agpeca: 'S’ - hhhh aBnsaetca agpecom otnpasutens (Source), 'D' - hhhh aensietcs agpecom

nonyyarens (Destination)

a paspelleHue Ha NOBTOpeHue nakeTa ¢ HynesbiM PI1 (peTpaHCnsuMOHHBLIM Nonem):

0 - 3anpeweHo
1 - paspelueHo
He o6sa3aTenbHble nonsa:
dddddddd 3HauveHune macku. [JBondHOE 4Mcno
S: [encTBue Had nakeTom B crny4vae coBnageHus Pl naketa ¢ mackon dddddddd:
«+» NakeT MOXeT ObITb peTpaHcnnpoBaH (nocne aHanmasa RIDxx)
«-» NakeT He ByaeT peTpaHcnmpoBaH (nocne aHanuaa RIDxx)
S, cumBon nornyeckon onepaumn mexay Pl naketa n mackon dddddddd:
«&» onepauus «Ux;
«|» onepaumsa «UNMN».

Ecnn aHanmM3 macku paspelleH, pelleHne O peTpaHcnsaumMm/He peTpaHCnsauMn naketa npousBoauTCst
TonbKo nocre aHanu3a RIDxx. BeBog HyneBoW Macky O3Ha4aeT aBTOMaTU4YecKkuid 3anpeT ee aHanmsa. B
3TOM cny4vae napameTpbl S1 1 S2 HE MMEIT CMbICNa, O4HAKO JOMKHbI ObITb KOPPEKTHO BBEAEHbI.

Mpumep:

$RID00=1234 S1 00010011+& Agpgpec 3anucbiBaetcsi B siveniky 00. PeTpaHcnmpyroTcs nakeTbl, B
3arosfioBKe KOTOPbIX agpec oTnpasuTens paBeH 1234. MNMakeTbl OT aboHeHTa 1234 ¢ HyneBbIMM 3HAYEHUAMMU
Pl paspeleHbl ona nostopeHusd. lNMakeT oT mogynsa 1234 noBTOpsAETCHA TOMbKO B TOM Criyvyae, €crnv OH
npowlesn Yyepes petpaHcnaTopsl O 1 m 4.

$RID10=03FF DO 00010011+| Agpec 3anucbiBaeTcs B sderiky 10. PeTpaHcnupyloTca nakeThbl,
npegHasHadeHHble ans rpynnbl 03. lakeTbl ¢ HyneBblMM 3HadeHusMyu Pl He peTpaHcnupytoTcsi; 3TO
O3Ha4aeT, YTO NakeT yxe OOMKeH Obln peTpaHCNMpoBaH KakMM-nnbo gpyruMm peTpaHcrsTopom. [laket
rpynne 03 NOBTOPSIETCA TONbKO B TOM Criy4ae, ecnv OH npotuern Yyepes petpaHcnaTopsl 0 UMW 1 UNAN 4.

$RID15=0122 SO Agpgpec 3anucbiBaeTcsl B s4eriky 15. PeTpaHCnMpytoTcs nakeTbl, B 3arofioBke
KOTOpbIX agpec oTnpaBuTensa paBeH 0122. lNMakeTbl oT aboHeHTa 0122 ¢ HyneBbiMM 3HadeHusamu PI1 He
paspeLleHbl Ans MOBTOPEHMS; 3TO O3HaYaeT, YTO MakeT yXe AOmKeH Obln NOBTOPeH Kakum nnbo gpyrim
peTpaHCcNATOPOM.

11.27 $PID — ABPEC NAKETA 47151 PACLUMPEHHOIO MPUEMA

$PIDdd=hhhh [ bbbbbbbbS;S;] ,rgoe
dd [OecatnyHbin Homep a4venkn ot 00 go 15;
hhhh wecTHaguaTepuyHbIN agpec, UM Macka agpeca;
He obGsizaTtenbHble nons:
dddddddd 3nHauyeHne macku. [JBon4HOE YMCrno
S;1 [OencTteue Hag nakeToMm B cnydae coBnageHuns Pl naketa ¢ mackon dddddddd:
«+y» NakeT NpMHUMAETCS, UHaYe He NPUHUMAaETCS

«-y» NaKkeT He NpUHMMaeTCs, nHave NpuHUMaeTcs

S, cumBon normdeckon onepaumn mexay Pl naketa n mackon dddddddd:
«&» onepauunsa «Ux;
«|» onepauna «UNU».

Ecnn aHanna macku paspelleH m Ha OCHOBe aHanuia onepaumm macku Hag Pl nakeT moxeTt ObiTb
MPUHAT, OKOHYaTEslbHOE peELLeHMEe O Mpueme/He nMpuemMe nakeTa MPUHMMAETCA Ha CregylweM YpOoBHE
npvemMa nakeToB (Kak Npyu 06bIMHOM Mpueme).

BBog HyneBow Macku O3Ha4aeT aBTOMaTUYECKU 3anpeT ee aHanusa. B naHHoOM crydae napameTpbl
S1 1 S2 He UMEIOT CMbICNa, OAHAKO, AOSMKHbI ObITb KOPPEKTHO BBEAEHDI.

B cnyyae otcytctBus mackv agpec PID aBToMaTM4yecks CTAHOBUTCHA agpecom 0a3oBow CTaHumK.
MporpammnpoBaHne agpeca 6a30BOV CTaHUMKM NO3BOMSAET UCKOYMTL Bbigady yaarneHHbIMM 00bekTaMmm Ha
nocnegoBaTernbHbIN NOPT MHAOPMaLMK, NOMYyYEHHON B pe3ynbTaTe Npuema LUMPOKOBELLATEeNbHbIX NaKeToB,
npegHasHadeHHbIX Ana 6asoBon ctaHuun. Ecnu B mogyne ectb xoTs Obl OOMH akTMBHBINM agpec 6a3oBon
CTaHUMM, NpYM NPUMEME MnakeTa MOQynb CPaBHMBAET agpec OTnpaBMTENsl Maketa C agpecom 6asoBon
cTaHumn. Ecnun agpeca He coBnagaloT, NakeT UTHOPUPYETCS (HO MOXET peTpaHCNMpoBaTbCs, ecrnu agpec
nony4vaTtens/oTnpaBuTeNs coBnagaeT ¢ ogHMM 13 RIDXxXx)..
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11.28 $LID / $XID — BbIBOA | YOANEHWE AGPECOB /151 PETPAHCSIUAN U PACLUNPEHHOIO MPUEMA

Beoa: $LID
BbiBOA, cncka agpecoB AN pacluMpPeHHON peTpaHCcnauun 1 npuema.

Beog: $XIDdd, raoe dd - Homep sivelikun agpeca (gecsitmdHoe Yncno 00...15).
KomaHaa yananset syeiky ¢ agpecom RID nnu PID.

Mpumep: | BuiBOO cnncka: YaaneHue Tpex HauanbHbIX siYeeK:
OK>» $LID OE> $E¥ID00
OE:> SEIDOL
# =ID Adr R=t Mask OE> SEIDOZ
00 RID 1234 S1  00010011+6
01 PID 1234 Only (Ba=ze) .
02 PID 1233 001001118 BbiBOA cnncka nocne yganeHus:
03 —— — OK> $LID
04 ——o —
g ——— —_— # =ID Adr ERst Hashk
e PID 1111 Only (Ba=ze)
07 —- — 00 ——— ———— =~
08 —- — 0l —— ———— =~
09 —- — 02 ——— ———— ——
10 RID OOFF DO 00010011+] 03 —— —— — ————————
11 —- — 04 ——— ———— ——
12 —— — 05 ——— ———— ——  ————————
13 PID 2222 010101014 gg PID 1111 Only (Ba=e)
14 — — ———— 07 = e
15 RID 0122 SO 08 ——— ——— ——
O > 9 — —— - ———
10 RID OOFF DO 00010011+]
11 —— ——— ——  —————
12 —— ———— - —————
13 PID 2222 010101014
14 — ——— = ————
15 RID 0122 50
DK

Pacwudpoeky napametpoB cMm. B pasgenax «$RID - agpec nakeTta, paspelleHHoro Aans
peTpaHcnAumn» n «$PID — agpec nakeTa Ans pacLUMPEHHOro npuemay.

11 . 29 $BPM - MAKCUMAJIbHOE YACJ10 OQMHAKOBbIX LUMPOKOBELATEJIbHbIX TAKETOB

Beoa: $BPM=hh, roe hh - nio6oe 2 HASFs uucno.

3HaueHne 00 cooTBeTCTBYET 256.

[na yMeHblUeHMS BEPOSTHOCTU MOTEPUM [LaHHbIX B LUMPOKOBELLATENbHOM pexume (CM. pasgen
«Pexumbl paboTbl No adupy (rapaHTUmM OOCTaBKM AaHHbIX agpecaTy)»), korga noaTBepXAeHWs o
OOCTaBKe OTCYTCTBYKOT, MOXHO nocrnenoBaTtesibHO nepeaaBaTb HECKOJ1bKO KOMnui LLnpokoBseLlaTesibHOro
naketa.

Mpn nonyyeHnn apgpecatoMm Oybnvpyemble LUMPOKOBELLATENbHbIE MaKeTbl WUFHOPUPYIOTCA — Ha
I'IOCJ'Ieﬂ,OBaTeJ'IbeIVI nopT NpUemMHOro Mmoaynga BbigaeTcda NepBbiX NpaBUITbHO I'IpVIHFITbIl7I naker.

11.30 $BPT — BPEMS MEXKQY NMOCJIEQOBATE/IbHbIMA NMEPEQAYAMM LUMPOKOBELATEJIbHbLIX MTAKETOB

Beoa: $BPT=hh o, rae hh - nioboe 2 HASFs uucno.

3Ha4veHune 00 cooTBETCTBYET OTCYTCTBMIO 3agepxku. LLar 10 mc.

[MapameTp aKkTMBM3MPYETCA TOMbKO B LUMPOKOBELLATENIBHOM peXxume W 33aJaeT BpeMs Mexay
nocriefoBaTenbHON Mepefdaden  KoOMwui  LUMpoKoBellaTensHoro naketa (cMm. pasgen  «$BPM -
MaKcuMmalibHOe Y1CII0 OOUHAKOBBLIX LUMPOKOBELLATENbHbLIX NAKeTOBY).

11.31 $IOPIN — KOH®UrYPALNSI KOHTAKTOB OBLYEIrO HA3HAYEHUS
Beoa: $IOPINx=d , rge X - HoMep KOHTaKTa, d - PyHKLUS.
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X: d:
0 101 0 -
1 102 1 norunveckun BbIXO[
2 103 2 -
3 104 3 nornyeckun BXO[
g RSSI_LED
4 RSSI/CMD 5
3 CMD_LED
5-7 pe3epB

11.32 $RST — ycTAHOBKA 1oPorA RSSI (RSSI THRESHOLD)
Beoa: $RST=d , roe d- pecatmnyHas uudpa (0...7).

RST | YpoBeHb BxogHOro curHana, dBm

0 <-110

1 -110...-105

2 -105...-100

3 -100...-95

4 -95...-90

5 -90....-85

6 -85...-80

7 >-80

Wcnonb3ayeTcs Npy aHanuae 3aHATOCTU acpupa (cM. pasgen «AHanm3 3aHATOCTU adoupay).

11.33 $RSS —CKAHUPOBAHME CUrHANA RSSI
Beoa: $RSS
KomaHnga npegHasHavyeHa Ansi TECTOBOrO HEMNpepbiBHOrO CKAHWPOBaHWUSA YPOBHS BXOOHOMO CUrHana
moayns (RSSI). Mepuopg ckaHnpoaHusa 500mc.
PesynbTaTbl CkaHMPOBaHWA BbIBOAATCA B dhopmare:
MIN CUR(L) MAX , roe
MIN, MAX — MMHMManbHbIA N MakCUMarbHbIM YPOBHU RSSI B Te4eHMe BCEro BpeMeH CKaHMpOBaHUS;
CUR - Tekywmn ypoBeHb RSSI;
L — Tekywmin ypoBeHb RSSI B ycnoBHbIX egeHuuax (cm. SRST);

YToObl OCTAHOBUTbL PEXNM CKaHNMPOBAHUA, HEOBX0ANMO NOCaTb B MOAYNb CUMBOS «S».
YUTto6bl 06HOBUTL 3Ha4YeHnss MIN n MAX, Heo6xogumo nocnatb B MOAYSb CUMBON «I».

prmep: QK> $RESS

QK> —-117 -117{0) -117
QK> —-117 -115{0) -115
Ok> -117 -115(0) -115
QK> —-117 -11e(0) -11%5
QK> —-117 —-115{0) -115
QK> —-117 -115{0) -115
Ok> -117 -115(0) -115
QK> —-117 -115¢03 -11%
QK>

11.34 $CRC - nPoBEPKA KOHTPOILHOWM CYMMbI (CRC) MUKPOIPOIPAMMBI MOLY/ISI

Beoa: $CRC
Mpumep: | OTBET NpU NPaBUMLHON KOHTPOSILHOW CyMMe:
OK:» SCRC

e e A o

[MprvmepHbIA OTBET NpU HENPaBUITbHOW KOHTPOMBHOW CyMME:
OE> SCRC
4+ —

[Nocne BbINOMHEHNA KOMaHAb! npouncxoguT nepesarpys3ka moayns.

11.35 $R - nePE3ArPy3kA mogyns
Beoa: $R
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11.36 $E - BbIxog 13 KOMAHGHOIO B HOPMAJIbHBIA PEXWM PAGOTbI

Beoa: $E

BbinonHeHne aTON KOMaHObl HE aKTUBU3UPYET U3MEHEHWIA, NPOBEAEHHbIX B KOMAHOHOM pexume.
[na akTmBaumm M3MeHeHuIn, kak NpaBuo, Heo6xoaMmo BeinonHeHne komaHa $S u $R.

11.37 $S - 3an1Cb BHYTPEHHUX MEPEMEHHbLIX MOZYNS1 B 9HO3Y

Beoa: $S

Mo aTol KOMaH4e Bce paHee M3MeHEeHHble B aHHOM ceaHce napameTpbl 3anuceisatotces B IHO3Y u
BCTYNAT B cuny nocrne cbpoca moayns (komaHaa $R, curHan RESET unu nepeknioveHme nutaHust).

11.38 $TEST - nepeBOg MOQYnsi B PEXUM « TECT»
Beog: $TEST d, rae d — gecsatuyHoe yucrio (0...9):
0 — TecToBas nockinka, cocrosiwasa ns «0y;

1 — TecToBasi NocbINkKa, CocTosALasa N3 «1y;

2 — TecToBasi NOCbIfKa, cocTodwas n3 nocrnegosatensHoct 101010101....

11.39 $TBER — NEPEAAYA TECTOBbIX MAKETOB YAAIEHHOMY MOGY/TIO

Moaynb NPUHUMaeT NakeThl,

3 - TecToBasi NOCbINKa, XpaHswasics no agpecam $FC...FF 3HO3Y;

4...9 — BbIknoUnTL pexum TECT.
Mo aTton komaHge Moayrnb BKNOYaeT nepefatyvk ¢ 3adaHHbIMW napameTpamu (4acTtoTa, MOLLHOCTb,
CKOpPOCTb, AeBnauns 1 T.4.) 1 OTNpaBnsaeT B apmp 3agaHHy0 NocrneqoBaTenbHOCTb.

Beoa: $TBER hhhh,fP,nnss, roe
hhhh - agpec yganeHHoro mogynsi-nony4varens (LWectHagUaTepuyHoe Yncro);
f — TN nomexoycTonunsoro koguposanus (0...7);
P — cnocob nepemexenns (cumeon «I» nnm «Ny»);
NN — YMCNO TECTOBbIX NAKETOB ANs nepefadn (LecTHaauaTepUYHoOe Yncro);
SS — pa3mep TECTOBOrO nNakeTa (LecTHagLaTepuyHoe YUCno);

Mo aTon komaHae moaysfb HauvHaeT BblgaBaTb B 3Mp agpecHble TeCTOBble NakeTbl. YAaneHHbIN

noacynTbiBaeT

KONMM4ecTBo OWMOOK © BbIBOAUT MWHOpMaLUo Ha

nocrnenoBaTtenbHbIA MOPT, €CNN HAaXOAUTCS B KOMaHOHOM pexume. YaaneHHblii Mofdynb Takke B OTBET

nocblnaeT aHanorn4yHble TeCcToBble NaKeThl.

anornyeH Beogy B komaHay SDFEC.
Mepepatowmii Moaynb BLIBOAUT CRedyroLyto MHopMaLuio:

*%x% tx ber 004

O >
roe,
004
-073
L7
128
0000

R:7,3

—-073L7 125:0000 R:7.3

- MOPSAKOBLIA HOMEpP NepeaaBaeMoro nakeTta.
- ypoBeHb RSSI Bo BpeMs npreMa OTBETHOrO nakeTa oT yAaneHHOro Mogema.
- ypoBeHb RSSI B yCroBHbIX eaeHuLax.

- AfIMHa OTBETHOrO NnakeTa.

Cnoco6 BBOAa TUNa MNOMEXOYCTOMYMBOrO KOOMPOBaHUS

- yucno ownbok B OTBETHOM nakeTe. BepositHocTb owmnbknm Ha OuT (BER)
nogcunTbiBaeTcsa no gopmyne "dmcno owmnbok"/(8x"annHa nakera").
- TN NOMEXOYCTOMYMBOIO KOAMPOBAHMSI.

YnaneHHblI Moayrb BbIBOAWUT NPUHSITbIE TECTOBLIE MaKeThbl crieayloLwmM 06pasoM:

*%¥%¥ TE ber. ans
QK> —069L7 128:0000 R:7.3 003

roe,
-069
L7
128
0000
R:7,3
003

- ypoBeHb RSSI BO Bpems npyema naketa.
- ypoBeHb RSSI B yCroBHbIX egeHuLax.

- ANYHa NPUHATOro nakeTa.
- YMCINO OLWMOOK B NMPUHATOM NakeTe.

- T!hN ﬂOMeX0yCTOVIHMBOFO KOAnpoBaHUA.
- ﬂOpFI,D,KOBbIVI HOMEP NPUHATOro naketa.
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MNpumep: CK:
P P Ok >
IEEHE

QK

33 M

QK

33

QK

363

0143

33 M

QK

01

STEER 0001,1N, 0580

t= ber
t=z ber
tx bexr
tx bexr

tx ber
—-073Ly

0os
no4
0oz
noz

0ol
128

—-073L7 128:0000 R:7.3
07307 128:0000 R:7.3
—-073L7 128:0000 R:7.3
-073L7 128:0000 R:7.3

o000 R:7.3

PesynbTaTtbl Nnpuema:

CE»> —089L7
oK »
*%% TH her.
CE»> —089L7
OF >
*#¥¥ TH her.
CE» —069L7
OF »
*%% rH ber.
CE»> —089L7
oK »
*%% TH her.
CE»> —089L7
OF >

*#¥¥ TH her.

OF »

128

ans
128

ans
128

ans
128

ans
128

ans

;0000 R:7.3

;0000 R: 7.3

;0000 R:7.3

;0000 R:7.3

;0000 R: 7.3

11.40 $LOG / $SCAN - BbIBOg XYPAHAIA/ CKAHUPOBAHME COBbITUA B 3OUPE MOLGY/IS

Beog: $LOG
Wcnonb3syeTca AnA AvarHocTuku pabotbl mogyns. Mo aToii koMaHge Ha nocregoBaTternbHbIA NopT

BbIBOOUTCA Ta6rw1u,a C I/ICTOpMGVI obMeHa naketamu B aqwlpe.

Beog: $SCAN

B pexume ckaHupoBaHus admpa yHKUMM NO nepefade AaHHbIX MOoAyns OTKMYEHbl, MOAYIb
«cnywaet» ahup M BbIBOAUT Ha nocrnegosaTenbHbI NOopT Tabnuuy cobbitnii B adupe. [ns Bbixoga 13

pexuma SCAN HeobxoauMo «nepecdbpocuTby Moaynb.
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12 FTABAPUTHBIE U YCTAHOBOYHbIE PA3SMEPbI

FaGapuTHbIe pa3Mepsbl:

4,9 33

Z5
|
1,5*

et fimm
©
__________ ]
2,59
43,5*%
82,2
3 ors.
3
5 ©
5| X .
%;
= D o)
[Te M
N Ei
o 225 J9

PekomeHayemoe nocago4YHoe MeCTo NnoA MOAyrb Ha neyaTHoW nnaTe:

43 5*

125 36,4

24

28,8*

1z
4 ToToTo

© 00,0:0,/0:0./0 606 0
0,0,0,00,00,0 0, 0, G

S

92,2

3 ors.

2,25 J9

2.25%
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13 cneynonkayms

Adunana3oH pa6ouunx Temnepartyp:

Odnana3oH 4yacToT:
HomunHanbHaa MOLWHOCTL NepepaTymka:

YyBCTBMTENBLHOCTb NPUEMHMKA:
Tun moaynsauuM BbIXOQHOIO CUrHana:
CkopocTb 06MeHa AaHHbIMU B achupe:

Hanp;m(el-wle MUTaHUA:

MoTpebnsaembin TOK:

KoHTponb 3aHATOCTU 3chupa:

Cnoco6bl 0OHapyXXeHUs n ucnpaBneHus
OLUMOOK:

PexXumbl paboTbl:

MHTepdpencol:
YpoBHU NHTEPENCHBbIX CUTHANOB:

CkopocTtb obmeHa no UART, 6o4;
c¢hopmaTt AaHHbIX:
pexum obmeHa:

Pasmep 6ydepa gaHHbIXx UART:

© OO0 «PATEOC» 1996-2025 e.

-40...+50 °C

"Cnektp 433 SX OEM" - (433,92[10,2%) MI'y
"CnekTp 868 SX OEM" - (868,7...869,2) MI'y,

"Cnektp 433 SX OEM" - 10 mBT
"Cnektp 868 SX OEM" - 100 mBT

-114 dBm (npu ckopocT o6MeHa aaHHbIMu 4800 604)
OByxypoBHeBas FSK
4800, 9600, 19200, 38400, 76800 6oL

3,3 B (HoMuHanbHoe)
3,0...3,5 B (monyctumoe)

"Cnektp 433 SX OEM™

He 6onee 45 MA (npuem)

He B6ornee 390 MA (nepegaya Npu Makc. MOLLHOCTW)*
"Cnektp 868 SX OEM™:

He 6onee 55 MA (npuem)

He 6onee 680 MA (Nepefaya Npu Makc. MOLLHOCTH)

LBT (npocnywwBaHve nepen nepenayem)

CRCS8 Ha 32 GanTa
(12,8) kog XammuHra, Puga-ConomoHa, nepemexeHune

npo3paYHbIn

nakeTHbI B cTopoHy DTE

nakeTHbI B ctopoHy DCE

KOMaHAHbIN

yaaneHHasi KoHurypaums
npoBepka CBA3N

cmeHa N0

UART B pexxumax RS-232 n RS-485, curHanel RxD, TxD,
CTS, RTS, DCD/485 DE

0 -<0,2xVce
1->0,8xVcc

2400, 4800, 7200, 9600, 19200, 38400, 57600, 115200
8 6uT, 1 cTonoBLIN 6UMT, 9 6MT B pexumax: O, E, M, S, N
ACUHXPOHHbLIN

1 Ko6ant
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