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1 oswAs nHeOPMALMS

1.1

HA3HAYEHUE M OBLYNE CBEQEHNS

Pagnomonyne «CIEKTP 868 Lora» BAKI1.464421.002 (panee no TEKCTy — MOAYIb)
npegcraensieT cobon yCcTponcTBO AnA npMéma/nepegaym gaHHbIX MO pagMoKaHany CO CKOPOCTbIO
980,1760,2700,3125,4500,5470 n 9300 6og B AmanasoHe 4actoT 868 MI'L npu BbIXOOHOWM
MOLLHOCTM 25 MBT, 4TO no3BONsiET MUCMOMb3oBaTb e€ro 6e3 nonyyeHus paspeLleHuii opraHoB
NocCessbHagsopa.

Moaynb cnocobeH paboTaTb B pasnMyHbIX peXMMax C pasBMTOM CUCTEMOW agpecauuwu,
Nno3BOSisAst NONb30BaTEN0 MaKCMMarbHO FMOKO MCMOMb30BaTb €ro Npu MOCTPOEHUM PasfIMYHbIX
KOHUrypaumm ceter 6ecnpoBogHom nepegaym aHHbIX: TOYKa—TOYKa, TOYKa—MHOro TOMEK.

Moaynb ABNSAETCA TEXHUYECKU CNOXHbIM ONEKTPOHHbLIM YCTponcTBOM. KoHdwurypaums,
yCTaHOBKa M 3Kcnnyataums Moayns SOrmkKHa NpoM3BOAUTLCS NepPCcOoHanoM ¢ JOCTaTOYHON
KBanudukaumnen.

1.2

1.3

Mogaynb ocyulecTBnseT Bce Heobxoanmble yHKUUN Ans obMeHa AaHHbIMU NO paauoKaHany:
ynpaBfeHne BCTPOEHHbIM MpuUEMoOnepenaTyMkom AmanasoHa 868 My (ycTtaHoBka 4acToThl,
MOLLLHOCTW, CKOPOCTU AaHHbIX B achmpe n ap.);
nony4veHne n 6ydepmsaumio gaHHbIX No MHTepdencam RS-485 nnm RS-232;
dopMMpoBaHME NakeToB AaHHbIX AN OTNpaBKn B aup;

BBeJeHne agpecaunn, NMoOMexoyCTONYNMBOro KOANPOBAHUSA U NepeMexeHuns;

NpPUéM 1 gemoaynsauunio BXOAHOro paguocurHana v AekognpoBaHue MpUHATLIX NakeToB.;
Oydepusaumst NPUHATBLIX AaHHbIX U Nepegayda ux no nHrepgencam RS-485 unu RS-232;
XpaHeHne [aHHbIX O KOHdurypauum Moaynss M ero TexXHONOrMyeckux napameTpax B
3HeproHe3aBncumom O3Y (BHO3Y) 1 n3smeHeHne 3TUX YCTaHOBOK B KOMaHAHOM pEXMME.

UcronHEHNE Moy nen

Mopaynb BbinyckaeTcd B 2-X BapuaHTax:

e B nnactukoBoM kopnyce ansi yctraHoBku Ha DIN-periky Bmecte ¢ apyrum obopygoBaHuEM.
Kopnyc He nmeeT nbinesnaro3aiumThbl, ero crieqyeT ycTaHasnmeaTb B MeCTe, 3allULLEeHHOM OT
BHeLHWX Bo3genctsuin. [Ans kpennexHusa Ha DIN periky Koprnyc nmeeT cneumanbHyro 3aLlernky.

OrpaHn4eHnss Ha MecTO YCTaHOBKM MOFYT MPUBECTU K TOMY, YTO OT MOAYNSA OO aHTEHHbI
npuaeTcs NpoknagblBaTb AOBOSMbHO ASIMHHBIA BbICOKOYACTOTHBIN Kabenb, 4TO NPUBOAMUT K
noTepsM B paAMoCUrHare u CHWKaeT 4anbHOCTb CBA3MN.

e B nnactnkoBom koprniyce IP65 - mMogynb MOXHO yCTaHaBnuBaTb HEMOCPEACTBEHHO BONM3M
@HTEHHbI.

ConyTCTBYIOLEE OGOPYOBAHUE N MATEPUAJIbI

CoBMeCTHO C MoayneM NPUMEHSIOTCS pasnnyHble aHTEHHbI AMana3oHa 868 My ¢ BONHOBbLIM
conpoTtmenexHnem 50 Om, oTnuyaroLLmMecsa HanpaBneHHOCTbIO, YCUMEHNEM, KOHCTPYKLMEN U T. A.
B KOMMMEeKT NOCTaBKN aHTEHHbI HE BXOAAT, 3aKa3blBaUTE HY>KHble aHTEHHbI OTAENbHO.
Takke MOXHO 3akasaTb A4OMoNHUTENbHOE 0b6opyaoBaHME:
e aHTeHHble KabenbHble COOPKM HEODXOANMMOWN OSIMHBI U C HYXXHbIMU pasbEéMaMn Ha KOHLAX
OIS NOAKITIOYEHUS aHTEHH K MOAYN0 (HEKOTOPbIE aHTEHHbLI MOCTABASTCA yXKe ¢ kabenem);
e YCTPOWCTBA 3aLLMTbl OT rPO30BbLIX Pa3psA0B (rPO30paspsaLHUKN);
UTP kabenb (aBe BuTble napbl B obwen o60nodKe) HY>XHOW ANUHBbI M NOAXOASALLEro nog
kabenbHbI BBOA AnameTpa Ans NogKNoYeHUs K Moaynto nutaHmsa n RS-485;
®  WNCTOYHWKM NUTaHUSA OANA Mmoaynew,
e MaTepwanbl Angd repMmeTusaunmn pasbEMHbLIX COEOUHEHUN;
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2 PA3BEMbI, OPIrAHbI YINPABJIEHNST U UHONKALNN

PasbeMmbl, opraHbl ynpasneHusa n nHaukauumn ons sepcum Ha DIN penky:

KHonka CFG : __— AHTEHHbIW pasbem m

WUcnonbsyerca AnA ynpasneHma Moaemom § BbICOKOYACTOTHbII KOAKCUANbHDIi

; pasbéMm C BOJIHOBbIM
BUHTOBbIE KNEeMMbI conpotusneHmem 50 Om gna
DN NOAKNIOYEHNA BHELLHErO S/ NOAKNIOYEHNA BHELWHUX aHTEHH.
nutaHua 8...32B. - SISt
MHaukaTop 3aropaetca npu é _L J_ CFG ANT UHgukatop RX/TX
HaNU4nN NUTaHUA. w2 | = m/ KpacHblii: nepegaya paHHbIX B apup
w22 | & PATEOC

m 3enieHblii: NpUeM AaHHbIX U3 3pupa

WWW.RATEOS.RU

LoRa WHpukaTtop MODE

C n pénrz“-ﬁlc-mEPM 8 6 8 Pexxum pabotbi

CMMBObHbIA MHAUKATOP
OTo6paKeHue aKTUBHOCTU B pabouem ACPEER &l)l(. ghi(T CNT KHonku SELECT U EXIT
pexume, ynpasieHne mogemom e T e ) b o W . SELEC/ Ucnonb3ylotca AnAa ynpasneHma

A g .
SR g moaemom

MHAMKaTOpbI BXOA0B U BbIXOA0B V @ ExiT

OT06paXKkaloT aKTMBHOE COCTOAHMUA UHaukaTtopbl Bbi6opa nopta

TeNemMeTPUYECKMX BXOA,0B M BbIXOA0B \m @ RS-232 | ® RS-48 OTo6parkaloT Bbi6paHHbI pabounii

nopt RS-232/485

BuHTOBbIE KNEMMbI

[NA NOAKAIOYEHUA 2-X BHELLIHUX
ANCKPETHbIX AaTYNKOB TMNA KCYXOM
KOHTaKT» U 2-X UCMONHUTE/IbHbIX
ycTpoiicts

BuHTOBbIE KIEMMbI
ANna noaKnoUYEeHUA BHELLHero
o6opyaoBaHusa no RS232 unu RS485.
Ana RS485 poctyneH curHan GNDi
(usonuposaHHan "3emna"

Pasbémbl, opraHbl ynpaBneHnsa n nHankauumn ons sepcum B kopnyce IP65:

gl Yy et pomen NI
o BbICOKOYACTOTHbIN KOAKCUaIbHbIN

pa3bém Cc BOIHOBbIM
conpotusneHnem 50 Om gna
ANT NOAKNIOYEHNA BHELUHUX QHTEHH.

Uugukatop RX/TX

KpacHblii: nepeaaya faHHbIX B 3¢uUp
3eneHblii: npMem AaHHbIX U3 adupa

WUuankatop MODE

CUMBONbHbIN UHAUKATOP \ , ‘ Pesxum paBoThl
OTo6pakeHne aKTUBHOCTU B '

pabouem pexkume, ynpaBneHue
mmm m.vu. RX CNT uem

mogaemom
/ @

KHonka CFG

/ WUcnonb3yetca ana

ynpasneHua mogemom

KHonku SELECT U EXIT

Ucnonb3yloTca ans ynpasneHus CnEKTP868
mogemom =
LoRa

% PATEOC
WWW RATEOS RU
POWER (8...32 B)

RS-485

KabenesBop,

BBop, nutaHua n RS485

BuHTOBbIE KNemmbl RS - 485 BuHToBbIEe Knemmbl PWR

[na noaknioueHns sHewHero  GNDi
o6opyaoBaHusa no RS485. B GND f::::g’;";:::::
Takxe goctyneH curHan GNDi
pocry A 8..32v 8...32B.

(usonuposaHHas "3emna") .
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2.1  WUHgukaTOPBI

2.1.1 UHamkaTOP MODE
B HopmanbHOM pexume (pexmm nepefayyM AaHHbIX), OBYXUBETHbIM uHaukaTop MODE
nokasbiBaeT cnefyrouwne CoCToOAHNA:

‘ MODE

@

He 2opum. BxogHonm ©ydep gaHHbix nyct. Mogynito Heyero nepegaBaTb B adup
(Npeablaoywme gaHHble NnepenaHsbl)

Fopum 3enérnbim Bo BxogHoMm Gydepe mogynsa ecTb AaHHbIE 4SS nepegayn.

Muzaemkpachsiv i T T B B -
Ownbka npu npuéme AaHHbIX MO nocrnegoBaTeNlbHOMY MNOPTY, Bbl3BaHHAsA
HecoBnageHMeM napamMeTpoB MOPTOB MOAYMS W BHELWHero o0opyaoBaHUA wnn
nepenyTaHHbIMK MecTaMmn NuHuaMK A n B nitepderica RS-485
Muzaem kpacHbim [} | -
BxogHon Bycdep moayns nepenoniHeH - NponyckHas cnocobHOCTb Mogyns no adupy
HWXE, YeM NNOTHOCTb AaHHbIX, NO4aBaeMbIX B MOAYSb. HOBblE AaHHbIE MOTEPSIHBI.
Muzaem kpacHbiv il | |
Owwnbka pexunma BXOOHbIX OaHHbIX. PopMaT OaHHbIX HE COOTBETCTBYET BblOpaHHOMY
pexumy (napametp $DAT).

B pexunme nepepayun gaHHblx, uHgukatop MODE He poryKeH muratb KpacHbiM. Ecnu
Takoe MpoucxoamT, TO npobnemMa WCKIUYMTENBHO B "CTbIKE" Mexay Moaynem wu
BHELLHMM obopyaoBaHMeM (MOLLHOCTb, YacToTa M CKOPOCTb B 3dMpe, TYT HE MPUYEM).

TNopum kpacHbiM «KoMaHOHbBINY peXnM

2.1.2 UWHAMKATOP RX/TX )
B pexume nepedadn padHbix, nHgukatop RX/TX («MPUEM/TIEPEOAYA») otobpaxaeT
COCTOsIHME NpuémMonepeaaTymka Mmoayns:

MNMepenadva gaHHbIX B acpmp (KpacHbin)

npu OTCYTCTBUMM MOSE3HbIX AaHHbIX B 3dMpe — 3TO HopMarbHas cuTyauus. Ha
CUMBOJIbHOM MHOUKATOPE MMEETCS CHETUMK MPUHATBLIX NakeToB, KOTOPbIV pearnpyeT
TOMbKO Ha pacro3HaHHble «MOore3Hble» MakeTbl C AaHHbIMM OT COBMECTUMbIX
MOZEMOB.

HeT aktuBHOCTM B acdhmpe (He ropuT)

(K)RXITX
@ RX/TX Mprem gaHHbIX U3 adpupa (3eneHbit). MHorga MOXeT BCMbIXMBATh 3efeHbIM Aaxe
@~

B ocTanbHbIX cny4dadax Ncnonb3yeTcd Kak BCromoraTenbHbIn MHONKATOP pPEXMMOB.
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3 YCTAHOBKA M NOAKINTKOYEHUE BHELHEIO OGOPYOBAHUS

3.1 YcraHoBka mogynei

MNMepen Tem kak ycTaHaBnvMBaTb MOOYNM Ha OOBEKTbl B COCTaBe CUCTEMbl C BHELUHWUM
obopyaoBaHMeM, pEKOMEHAYEM CHayana npoBEpPUTb Hanuune paguocBsA3M  Mexay
MooynsMm M JobuTbCst ycnewHon CTbIKOBKM WX C obopyaoBaHuMem B nabopaTopHbIX
ycrnoBusix. Takas nNpoBepka «Ha CTone» Mno3BONUT OOHapPY>XMTb M ONepaTUBHO YCTPaHUTL
BO3MOXHble NPoBIEMBI.

3.1.1 YCTAHOBKA MOy HA DIN PEVIKY
[lns ycTaHOBKM Mogynsd criegyer:

e OTBECTU BHM3 (OMKCUPYIOLLYHO 3aLLESIKY;

e YCTaHOBWTb MOAYJb HA PENnKy Tak, YToObl
BbICTYMbl B BEPXHEW 4YacTu Kopnyca
nonanu 3a Kpan pemnku;

e BEpPHYTb (OMKCMPYIOLLYIO 3aLLESKY BBEPX.

Mogynu He MMerT 3awuTbl OT BO3OEWCTBUI
OKpYyXatoLLien cpenbl, noaTomy npu- /@
HeoOXOAMMOCTM  AOIMKHblI  YCTaHaBNMBATbLCS B
WwKady, 06ecneYMBalloLLNn HYXXHYIO CTENEHD 3aLLMUThI.

i

3.1.2 YCTAHOBKA MOAYIIsl B UCMOSTHEHUM IP65
[nsa yctaHOBKW Mogynsi cnegyert:
[ |_|pI/IerI'II/ITb K MayTe Ha camMopeasbl U NnacTuKoBbli€ peMeLlKMn OCHOBaHME Kopnyca

e [ponyctnTb BWUTYIO Napy W NPOBOA NUTaHMS Yepe3 kabenb BBOA4 W MOAKMOYUTL K
COOTBETCTBYHLIMM KNeMMHUKaM. Yb6eauTecb, YTO Mocrie nogayn nutaHus MHOuKaTop
oTobpaxaeT nHhopmaumio.

e [IpuKpyTUTbL BEPXHIOK YacTb KoOpryca K OCHOBaHWIO camMope3amu K3 KOMIIekTa.
Wcnonbdynte TORX T10. MomeHT 3atsxkm 5 N*m. 3arepmeTtusnpoBaTb BUHTHI
CUITMKOHOBbLIMW 3arnyLuKamuy U3 KoMnrekra.
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3.2

3.21

AR

TogKnOYEHNE AHTEHH

CoBMECTHO C MoAyfNeM NPUMEHSIIOTCS pasfnnyHble aHTEHHbI guana3oHa 868 MI'L ¢ BOMHOBbIM
conpoTtmeneHnem 50 OM, oTnuyatoLmMecs HanpaBneHHOCTbIO, YCUNIEHNEM, KOHCTPYKUMEN U T. 4.
B KOMMMEeKT NoCTaBKM aHTEHHbI He BXOOSAT, 3aKa3blBanTe HYXHble aHTEHHbI OTAENbHO.

BoiGop aHTEeHH onpepensieTcs B3aWMHbIM  PACMOSIOXXEeHMEM OObEeKTOB B  CUCTEME,
PacCTOSHUAMU MeXOy HUMW, YCNOBUSIMM MECTHOCTU U T. A. LUMpOoKuiA acCOpTUMEHT aHTeHH U
pekoMeHaaLuun Nno ux BblIGopy AOCTYMNHbI HA canTe www.rateos.ru.

[danbHoCTb CBA3W Mexay MoAynsiMW 3aBUCUT OT PasfuyHbIX (PakTopoB, OCHOBHbLIMW U3
KOTOPbIX ABMAIOTCA (NepeyncrneHbl N0 YMEHbLUEHUIO BaXXHOCTN):
e XapakTep MeCTHOCTW;
e napameTpbl U MECTO YCTAaHOBKM MUCMOSIb3yeMbIX aHTEHH;
e omexoBasi o6cTaHOBKa B paanoadupe;
e napameTpbl MOAyNSA (MOLLHOCTb, CKOPOCTb Aa@HHbLIX B 3chumpe).
Ha npaktvke B MakcMManbHO KOMMOPTHLIX YCroBusiX (MpsiMas BUAWMOCTb, HanpabreHHble
aHTeHHbl ¢ ycuneHmem 10...12 dBi, OTCyTCTBME MOMEX) MOXHO paccynTbiBaTb Ha AanbHOCTb OO
10...15 Kkm.

[ns nogknoyeHna aHTeHHbl B MOAYNSX Ucnorb3yeTtcd pasbéM SMA-F.

Ona coegnHeHus Mogyns C  aHTEHHOW cnegyeT npuMeHATb kabenb € BOSTHOBbIM
conpoTusnexHmem 50 Om, Hanpumep RG-58. Npu aTOM HEe pekoMeHAYeTCH UCMOSb30BaThb CIIULLIKOM
ANVHHBIA (6onee 10...15 m) kabenb, MHa4Ye OH BHECET CyLLECTBEHHbLIE NOTEPU B BbICOKOYACTOTHbIN
CurHarn, 4To nNpmBedeT K YMEHbLUEHMIO AanbHOCTU CBA3W. Ecnn ycnosua akcnnyatauum TpebytoT
npuMeHeHus Bonee OnMHHOrO kabens, ucnonb3ynte kabernb C HU3KUMW NOTEpPSAMU , Hanpumep
RG-213 nnu RG-8.

Honyckaetcs pabota mogyna 6e3 aHTEeHHbl WM C OTPE3KOM NPOBOAa BMECTO aHTEHHbI
(Hanpumep, npu nabopaTopHbIX 3KCMEpUMEHTax B npegenax KoMHaTbl, KOraa YyBCTBUTENbHOCTU
MoAyrnen A0CTaTOYHO U Anst paboTbl 6€3 aHTEHHBbI).

"EPMETU3ALMS PASBEMHbBIX COEANHEHWN

Mopgynb B ucnonHeHun IP65 paccuntaH Ha yCTaHOBKY B He3alLMLLEHHOM OT OCagKkoB MecCTe,
npu 9STOM aHTeHHa MOAKMNYaeTca K HeMy 4epe3 pasbEMHOE COeAWHEHWE BHE 30HbI
repmetmsaumm. B Takmx ycnosudax crnegyeT obecneunTb AOMNOMHUTENBbHYID repMeTmsaumio
pPa3bEMHOIO0 aHTEHHOro CoegMHEHMS.

lepmeTuaupoBaTtb criedyeT BUHTOBOE COEAWHEHWE aHTEHHOro pasbéma Moaynsd C ramkomn
OTBETHOro pasbéma SMA-M Ha aHTeHHOM kKabene, a Takke MecTo ObXMMa 3TUX pa3bEMOB Ha
Kabersb.
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[ns repmeTMsaumm nCNonb3ynTe crneumanbHyl TepMoycagoudHyro Tpyobky (TepmoduTt) C
KneeebiM HanonHutenem. OTpexbTe TPYOKy Takon AfMHbI, YTOOLI OHa MOKpbifla BCE pasbeéMHOEe
coeJMHEHME «C 3anacom» B 2...3 CM.

TepmoycagoyHas Tpybka noaxoguT Ansi repMeTm3aumm pasbeEMOB U Kabenen ¢ Hebonbwnm
oTnnunem B AvMameTpe, Kak B cnyyae kabensa RG-58 n pasbéma SMA y mogynsa. Ecnu xe
HeobXxoOuMO repmeTu3npoBaTb Kabenb C pasbEMOM, YbM OMAMETPbl CUNBHO OTNNYAOTCS
(Hanpumep, ToT Xe kabenb RG-58 1 pasbém TNC 1 N-Tvna, 4yacto MUCnonb3yembli Ha aHTEHHaX)
TepMoycagka yxXe He nogonger.

[na Takmx cnyyaeB pekoMeHAyeM MCMOoSib30BaTb 3IEKTPOUIONALMOHHYI0 MAacCTUKY («CbIpyto
Pe3VHYy») WM CaMOBYMKaHU3NPYIOLLYIOCA KIEWKYl0 FfEeHTY Ha OCHOBE 3TWUMEeHNPOonuUieHOBOM
pesnHbl (OI1P).

3M
Scotchfil”

| Flectrical Insulation
[ tic Isol

Ansa repMeTu3aummn cnegyeT MNoTHO, C HATSXKEHWEM NPU HAaMOTKE M NepeKpbiTUEM HaMoTaTb
3MNEKTPOU3ONALMOHHYIO MACTUKy UMW CaMOBYIKAHU3MPYIOLLYIOCS KIEeNKylo NeHTy Ha pa3bEMHoe
coefMHeHne (HaunHasi ¢ aHTEHHOro kabens u 4o camoro kopryca moayns). HamoTky ocyliecTBuTb
CHayana B 0QHOM, 3aTeM, He NpepbIBasiCb, B APYroM HanpaBneHuu.

lMoBepx Cnosi MacTUKU UM CaMOBYIKaAHU3UPYIOLWENCS NEHTbl PeKOMEHAYeM HanOXWUTb Crow
MNBX wn3oneHTbl. Micnonb3ynte KadeCTBEHHYIO W30SIEHTY, PacCYMTaHHYIO Ha LUMPOKUA Ananas3oH
TemnepaTyp, MHa4ye oHa BbICTPO NOTEpPSeT CBOM CBONCTBA.

He ncnonbayinte aAns repmetusaunm «obblyHyO» Tepmoycaaky (Tepomdut) 6e3 kneesoro
crnos — oOHa He obecneunT Tpebyemolr repMeTMyHOCTW. Takylo TepMOyCagKy MOXHO
NpUMeHUTb  TOonmbko BMecTo [BX  u30meHTbl MNOBepx C€nos  MacTuku — unu
CaMOBYIKaHN3UPYIOLLLENCS NEHTbI.

He ncnonb3yinTte gns repMmetm3auumn obbI4HYO N30NEHTY — CO BPEMEHEM NoA AENCTBUEM
OKpYXXaloLLen cpeabl KIeeBon CNon TepsieT CBOW CBOWMCTBA M CMOWU U3O0SIEHTblI HAaYMHAOT
oTcrnavBaTbCsl.

He wcnonb3yinte ans repmetusauuy auetaTHble FepMETUKM — OHUM «pasbenatoT»
LBETHble MeTansbl U pa3bEM He NPOCNYXaT U HECKONbKUX MECSLIEB.

3.3

MUTAHME mogyns

Mogayrnb nuTaeTcsa OT BHELLHEro UCTOYHMKA NOCTOAHHOIO HanpsXXeHus B AnanasoHe oT 8 B oo
32 B 1 mowwHOoCTbI0 He MeHee 2 BT. OBbI4HO UCNONb3YT NPOMbILLUNIEHHbIE UCTOYHUKU NUTAHWUS Ha
12 B unu 24 B.

B pexume «[lMpném» moaynb notpebnsaet okono 0,5 BT (40 MA npu HanpskeHun nutandms 12 B
1 20 MA Npu HanpsbkeHun nuTaHusa 24 B).

MoTpebneHne B pexumme «llepepayva» 3aBUCUT OT YCTAHOBMEHHOW BbIXOAHOW MOLLHOCTU
nepegarymka, Kak nokasaHo B Tabnuue Huxe.
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3.4

3.4.1

NMporpammHas MowHoCTb NMoTpebneHune B pexume «lMepepaya™
{n(c:)Tui:gg':'(: nepeaaTunka [ Monocts Tok ne-vllgg'rauuu Tok nﬁMZIETaHMM
$PWR=0 25 vBT 1Bt 80 MA 50 MA
$PWR=1 100 mBT 1,3 BT 110 mA 55 MA
$PWR=2 250 mBT 1,7 Bt 140 mA 70 MA
$PWR=3 350 mBT 2,2 Bt 170 mA 90 MA

Hebonbwoe noTpebneHne w LWUPOKMN AManas3oH HanpsbKeHWn MOAyNs  NO3BOMSAT
Mcnonb3oBaTb ANs MUTAHUA MOAYNS YXKe MMELWMNECs B CUCTEME UCTOYHUKW, NUTaloLmne apyroe
obopyaoBaHne — He obsizaTenbHO NpuobpeTaTb ANs MOAynen oTAenNbHble UCTOMHUKM NMUTAHWUS.

Moaynb He MMeeT OpraHoOB BKIIOYEHUS/BBIKMIOYEHNA U HavMHaeT paboTtaTb cpasy nocne

nogayun NUTaHus.
Ecnn gna nogaun nutaHust ucnonb3yeTcs OnuHHbIA (6onee 50 meTpoB) kabenb,
pekoMeHOyeTCs WCMNONb30BaTb MCTOMHMK MUTaHMa Ha 24 B, 4ytoObl nageHue
HanpsbkeHnsa B kabene He NPMBENO K CHWXKEHUIO HaNPShKEHMs Ha Knemmax Moayns
Huxe 8 B.

UHTEP®ENCHI RS-485, RS-232

B mogyne aBa He3aBUCMMbIX paBHO (PyHKUMOHaNbHbIX nopta - RS485 n RS232. B npouecce
paboTbl OAMH NOPT MCNonb3yeTca ANs Nnepefayn Nonb3oBaTeNbCKUX AaHHbIX (aKTUBHbIA NOPT), Ha
APpYron BbIBOAMTCS OTnagoyHas nHdpopmauus. Mo ymonyaHmio, RS485 nopt npegHasHadeH gns
nepegadnm pfaHHblX, a Ha RS232 BbiBOOMTCA OTNagovHaa uHGopMaunmas WM N0 Hemy
OCYLLIECTBSETCA KOHUrypaumnst B KOMaHAHOM peXMME.

B wucnonHennn mopyna P65 nopt RS232 otcyTtcTByeT, HO Ha nnate npucyTcTeByeT
TEXHOMOrM4Yeckuin pasbem cooteeTcTBytowero nopta UART mukpokoHTponnepa (yposuu 3.3B).
MopT npegHasHayeH ANs OTNAdOYHbIX Uenen. [nd nogkmnioyeHus K KOMMbiTepy Heobxoamm
npeobpasosaTtens UART - USB.

MapameTpbl nopTa Ana nepefadn AaHHbIX (CKOPOCTb, YETHOCTB/HEYETHOCTb, KOMUYECTBO
ctonoBbix 6uT K gp.) 3agawTcsa KomanHgon $COM B KOMaHOHOM pPEeXMME UM C MOMOLLBHO
CMMBOJBbHOrO MHAMKaTopa. 3HayeHve no ymonyanuio: 9600 8N1.

OtnagouHbii nopt BCEMAA HacTpoeH Ha 57600 8N1 1 nameHuTb 3T NnapameTpbl HENb3S.

Bbibop akTMBHOro noprta NPon3BOAUTCS C NMOMOLLbIO CUMBOJSIBHOMO MHAMKATOpa UIu
komaHgamum 3arpy3dnka BOOT _SET 485/ BOOT_SET 232.
KoHdurypaumsa Bo3aMoxxHa no nobomy nopry.

CuMBOMbHBLIN  MHOUKATOPp Mogema B paboyeM pexunme wucnonb3yetca Ans
MHOWKaLMM OWKMBOK M akTMBHOCTM npu paboTe C BHELWHWM OoBopydoBaHWEM MO
RS-485 nnn RS-232 (cm. pasgen "3kpaH paboyero pexuma®)

UHTEP®ENC RS-485

NHoukaTop ® RS-485 ropuT 3eneHbiM, ecnv akTMBHbLIM BblibpaH nopT RS-485 (B ncnonHeHum
IP65 gaHHbI MHOMKATOP OTCYTCTBYET U y3HATb aKTUBHbIN MOPT MOXHO C MOMOLLbIO CUMBOJIBHOMO
nHankaTopa)

Mpn ucnone3oBaHun nHTepdenca RS-485 nogknoyanTe BHELHWE YCTPONCTBA K KOHTaKTam A
n B mogynsa. [Ina nogknioyeHs pekoMeHayeTcsa NCNosb3oBaTh BUTYHO Napy. AnuHa kabens moxeT
COCTaBNATb COTHU MeTpoB. MHTepdenc RS-485 paboTaeT B nonyayninekCHOM pexume.
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3.4.2

3.4.3

NHTepdenic RS-485 ranbBaHM4YeCKU U3ONMpoOBaH OT BCeX Npoyvnx uenen mogema. Ha
BMHTOBYIO KnemMy GNDi BbiBegeHa Lienb N30IMPOBaHHOW «3EeMMNY, ee MOXHO UCMOonb30BaTh 4114
NOOKIHOYEHNS 3KpaHa B CyYae UCMNOSfib30BaHUSA SKpaHMPOBaHHOW BUTOM napbl RS-485.

3a dyHKUMOHMpPOBaHME WMHTepdbenca KpoMe CTaHOapTHbIX HAaCTPOEK CKOPOCTU, YETHOCTU U
T.4., TAKKe oTBeYaloT 2 TexHonornyeckmx napametpa - 485 PRE_TMR n 485 PST_TMR.

lMocne akTMBauuMu LWKWHbI (BHYTPEHHUM CUrHamnoMm TpaHcuBepa RS485) moaynb BbbkugaeT
Bpemsa 485 PRE_TMR nocne u4ero, HaunHaeT nepefaBaTb [aHHble B LWKWHY. 10 OKOHYaHWUK
nepegaun nocrnegHero Gamta, moaynb BbbkmpaeT Bpemsa 485 PST _TMR u nocne atoro ae-
aktusmpyet wuHy. O6a napameTpa 3agaloTcsl KpaTHO BpeMEHU nepegayn 1 6uta Ha Tekywien
cKopocTM  nopTa n nporpammupytotcs  permctpamm  $RGO0 m $RGO1 (cm. pasgen
"TexHonornvyeckme napametpbl. Pernctpol RG")

AkTnBauun WuHel| 485 _PRE_TMR 485 _PST_TMR
Mepepayva
OaHHbIX

Mo ymon4yaHwuto, napametpbl 485 PRE_TMR 1 485 PST_TMR
HacTpoeHbl Ans obecnevyeHnss HopMmanbHon paboTsbl WnHbl RS485 1
MeHsTb unu 3agasatb ux HET HEOBXOOUMOCTU.

B moagyne B ucnonHenun Ha DIN peliky TepMuHanbHbIi pe3nctop He npedycmompeH. B
cny4yae HeobXxoaAMMOCTHN, MOXHO MCMOJSb30BaTb BHELUHWUI PE3MCTOP NOOKIOYMB €ro K KOHTakTam A
n B. B wucnonHeHun IP65 TepmuHanbHbIn pesuctop HoMuHanom 120 OmM npucyTcTByeT Ha
neyaTHoOM nnate Moaynsa HeNoCpPeaCcTBEHHO MexXay KoHTakTamu A u B.

UHTEP®ENC RS-232 B UCIMOTHEHMM HA DIN PEVKY

WHankaTtop ® RS-232 ropuT 3eneHbiM, eCnv akTUBHbLIM BblOopaH nopt RS-232.

Lenn nopta RS-232 BbiBegeHbl Ha BMHTOBble knemmbl TX (Bbixog), RX (Bxog) n GND
(«obwmny). MopT RS-232 He nsonupoeaH ranbBaHuyecku, ero uenb GND coeguHeHa ¢ uenbto
GND nutaHu4.

UHOWMKALMS OLUMBOK MPY PABOTE 10 MNOC/IENOBATEIbHBLIM MTOPTAM
B moayne npegycmoTpeHa nHaukauusa owmnbok npu paboTte ¢ BHELWHUM obopyaoBaHWEM MO
NMHTepencam B pexmme nepegaym gaHHolx ( cMm. pasgen "Uugmnkatop MODE").
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4 HacTPOVKA MOLQYNEN

4.1

4.2
4.2.1

KOHonryrPALusi NAPAMETPOB

Mepen okcnnyataumen paguomoayns MoxeT noTpeboBaTbCA YCTaHOBKA BHYTPEHHUX
napameTpoB, onpeaensoLmx:

* pexuM agpecaumm (LLMpoKoBeLlaTenbHbIN, FPYNMNOBON UMN «TOYKA-TOYKaY);

e napameTpbl BCTPOEHHOrO NpuémonepenaTymnka (paboyvas yactora, MOLWHOCTb U T.4.);

e CKOPOCTb AaHHbIX B adhnpe 1 Ha nocriefoBaTternbHbIX UHTEpdencax;

e [pyrve napameTpsbl, onpegenswowme paboty mogyns.

MapameTpbl XpaHATCA B 3HeproHesasucumon namatn (QHOIY/EEPROM) wmogyna. [Mo
YMOMYaH1io, Moaynb roTos K pabote u B GonblunHcTee criyvaes HE TPEBYET HAYAJIbHOWU
KOH®UT'YPALIUW.

OcHOBHble napameTpbl OCTYMHbI ANS ONepaTUBHOIO U3MEHEHNSA C MOMOLLbID CUMBOSIBHOMO
nHavkatopa. B cnyyae Heob6xogumocTu Bceraa MOXHO NoakniounTe mogem Kk MK n komaHgamu
NpPOun3BECTN HACTPOWKY NMbObIX NapamMeTpoB (cM. pasaen "KoMaHaHbIi pexum™)

CnnCcoK OCHOBHbIX NapameTpoB C NepeyvyHeM OOMNyCTUMbIX 3HAYEeHUN NpuBedeH B Tabnuue
HWXe (KenTbiM LBETOM NOACBEYEHbI 3HAaYEHWS MO YMOJSTHaHUIO):

MapameTpbl nocnegoBaTenbHbLIX NOPTOB MapameTpbl paguoacpupa
CKOPOCTb (6ut/c) C12 - 1200 PABOYUN KAHAT (HACTOTA)
° C24 - 2400 o Ch 0 - 868,765
* C48 - 4800 : Ch 1 - 868,890
_— C96 - 9600 " Ch2-869,015
C192 - 19200 Ch 3 - 869,140
C384 - 38400
C115 - 115200 ) 2: (1’ - 1?28
®OPMAT [IAHHBIX 8 6UT AaHHBIX: . Ao 2v00 MHUMAIEHOE BpeMS
° F8n1 - 6e3 KoHTpons, 1 cton 6uT Ar3- 3125 OXnfaHvs oTeeTa Ans
. F8n2 - 6e3 KoHTpons, 2 cTon 6ut Ard - 4500 BHeLUHero obopyaoBaHus
——  F801 - koHTponb odd, 1 cTton 6ut Ar5- 5470 npwv JaHHOW CKOPOCTU
F802 - koHTponb odd, 2 cTton 6ut Ar6- 9300 AOIDKHO ObITb 2 CEKYHAbI
F8E1 - koHTponb Even, 1 cton out Ar 7 - 22000

F8E2 - koHTponb Even, 2 cton out
F811 — 6ut yeTHoCTM BCeraa 1, 1 cton 6ut BbIXOOHAA MOLLUHOCTb NEPEOATYUKA (MBT)

F812 - 6ut yeTHoCTM BCeraa 1, 2 cton GuT
o Po0- 25
F801 - 6ut yetHocTu BCeraa 0, 1 cton 6uT . Po 1 - 100
F802 - 6ut yeTHocTM Bcerga 0, 2 cton 6ut A Po 2 - 250
7 OUT OAaHHBIX: Po 3 - 350

F7xx — aHanormyHo cnvcky ons 8 omt

PABOYUA NOPT o

: P485 - RS-485 Mo ymonuaHuio B achupe wimpokoBelyaTenbHas
. P232 - RS-232 appecaums ($TXID=FFF $COPY=1)

PABOTA MOAYIIEA B KAYECTBE MPO3PAYHOIO PAOUOYIQ/IMHNTENS RS-485/RS-232

OCHOBHBIE MPUHLNIBI

Mpo3payHOCTb Mpu nepedaye [AaHHbIX O3HA4YaeT, YTO OT BHewHero obopyaoBaHus He
TpebyeTcs obpamnATb AaHHble OONOMHUTENbHOW WHpopMaumen nepeq nepegaven B MOAyIb.
Mogayrnb, nony4vB gaHHbIe NO NOpPTy cam A0BaBnseT 3arofoBOK U MPOBEPOYHYIO UH(POpMaLMIo B
COOTBETCTBMM CO CBOUM MPOTOKOSIOM (hOPMUPYSA MPU 3TOM NaKeT, KOTOpbIN nepedaeTcs B adump.
Ha npuemHon cTopoHe Moaynb aHanuMampyeT Bce fJaHHble U3 achupa Ha npegMeT nakeToB CBOEro
NpoTOKONa M BblAaeT Ha NOPT TOSMbKO MNOMb30BaTENbCKUE AaHHble, yaanas npu 3TOMy BCHO
NLLHIO MHOPMaLMIO.
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BHewHee o6opypoBaHue, paboTtaiowee no uHTepdencam RS-485 wnn RS-232, 6ypet
paboTaTb U 4epe3 paguomodynu. NpoTokonbl, NO KOTOpbIM paboTaeT BHelwHee 0OopynoBaHUe
(ModBus, bonng n 1.4.) NpakTU4YEeCKn He UMEKT 3HAYEHUs, MOCKONbKY MOgynM ByayT npo3padHbl
ANSA 3TUX NPOTOKOSOB.

Ob6s3aTenbHbIMK YCIOBUSIMMA MPaBuNbHOM paboTbl MOAynen B KadecTBe paavoyaMHUTENS
nocnegoBaTenbHOro noprta ABNATCS:

e MapameTpbl MOCneaoBaTeNbHOrO noprta mMogyns (CKOpOCTb, YETHOCTb M Ap.) AOSMKHbI
coBnapaTb C napameTpamu nocrnegoBaTenbHOro NopTa BHeLHero 0bopyaoBaHus;

e BCE MOAYNM CUCTEMbI OOSMKHbI paboTaTb Ha OAHOWM 4YacTOTe U Ha OQHOW CKOPOCTU
obmeHa gaHHbIMK B admpe.

CTONT OTMETUTb, YTO MMEIOTCA HEKOTOPbIE OFOBOPKM KacaTeribHO NpOo3pavyHOCTM MOAYNen, 1 B
HEeKOTOpbIX cryvasax nocne 3ameHbl npoBogoB RS-485 unu RS-232 Ha paguomoaynu cuctema
OTKaXXeTCs cpasy xe 3apabortaTtb. K cyacTblo, 3TM BO3MOXHbIE Npobnembl B paboTe obopygoBaHus
6e3 ocoboro Tpyga npeogonumbl (cM. pasgen "[lpoBepka MoOynenm v CTbIkOBKa ¢ 060pyaoBaHNEM
nepes yCTaHOBKOW Ha 06bekT").

Mpn paboTe B Npo3payHOM LUMPOKOBELLATENIbHOM pPEeXMMe BCE MOAYSIM CUCTEMbI
OyayT uMeTb OAMHAKOBbIE HACTPOWKKM, @ UX POSib B cucTemMe (Mactep unu cnens, BeAyLLni
nUnun BegoMbIn 1 T.4.) OyaeT onpeaensitbCA TONbKO POSibio BHELLHEro obopyaoBaHus, a He
HacTporMkamm camumx Moaynen. Takum obpasom, Bce MoOOynu B Takmx cuUcTtemMax
paBHO3HAYHbI N B3aNMO3aMEHSIEMbI.

Ecnu Bbl He yBepeHbl, 4TO MOAYNb UMEET 3aBOACKME YCTAHOBKM, pekomeHayemMm cOpocuTb ero
HacTpoWku B 3aBofckue komaHgon $IEE (mnuv yepes cuMBOMbHLIN MHAMKATOP) — 3TO rapaHTUpyeT
N3BECTHOE UCXOL4HOE COCTOSAHNE MOAYIS.

4.2.2 BbIGOP Y MAPAMETPbI MOPTOB RS-232/485 (NAPAMETPLI P/C/F, KOMAHOA $COM)

[na KOppPeKkTHOro cTblka C BHELWHWM 06OpyooBaHMEM MO aKTMBHOMY MOPTY HeobGXxoammo,
4yTOObI MapameTpbl MopTa MoAynNst coenadasiu C NnapameTpamMmu nopTa BHELHEro obopyaosaHus. Y
MOAYIIA NO YMONYaHUIO akTUBHbLIN NOPT HacTpoeH Ha 9600-8N1.

Bbibop aKkTMBHOrO nopTta OCYLWECTBASETCA YCTAHOBKOW

P485 - RS-485
napameTpa P. NHavkaTtopel ® RS-232 1 & RS-485 3aropatotcs, P232 - RS-232
nokasblBas, Kakon NopT Bbl6paH B AaHHbIA MOMEHT. —

CkopocTb Ha nocnegosaTtenbHoM  PopmaTt gaHHbIX 3a4aeTcs napamMeTpom F
nopTy 3agaeTcs napametpom C.  [Ans 7 GUTOBbLIX AaHHbIX, BapyaHTbl aHanorM4yHbl Kak u ans 8.
[ C12 - 1200 F8n1 - 6e3 koHTpons, 1 cTon 6uT
- C24 - 2400 " F8n2 - 6e3 koHTpons, 2 cTon 6ut
L C48 - 4800 L F801 - koHTponb odd, 1 cTon 61T
C96 - 9600 F802 - KoHTponb odd, 2 cTon 6ut
C192 - 19200 FSE1 - koHTponb Even, 1 cton 6ut
C384 - 38400 F8E2 - koHTponb Even, 2 cTon 61T
C576 - 57600 F811 — 6T YeTHoCTM Beeraa 1, 1 cton 6ut
C115- 115200 F812 - 6UT YeTHOCTM Beeraa 1, 2 cton 6uT
F801 - 6ut yeTHoCTM BCcerga 0, 1 cton 6ut
F802 - 6ut YeTHoCTM Becerga 0, 2 cton 6ut
CvMBOMbHbBIV MHAMKATOP Moaema B pabovem pexume (a Takke nigukatop MODE (cm. pasgen
"uonkatop MODE") otobpaxaeT owubku npu pabote ¢ BHewHuM obopyaoBaHuem no
RS-232/485. 3TO MOXHO UCMONb30oBaTh ANA AUArHOCTMKN HENPaBUNbHOW KOHAUIrypaumm n/mnu
OWNBOK NPW NOLKITHYEHUMN.
MapameTpbl aKTMBHOIO NopTa B KOMaHAHOM pexume ycTaHaenuearTcs komaHaon $COM.
4.2.3 CKOPOCTb OBMEHA AAHHBLIMU MEXAY MOAY/ISMU B 3OUPE (MAPAMETP AR)

CkopocTb obMeHa [faHHbIMM B pagumoadmpe mexgy MoaynsiMM HUKaK He CBsidaHa Co
CKOpOCTbIO No RS232/485: moaynu moryT paboTtate ¢ 06opyaoBaHMEM Ha OOHOWM CKOPOCTU, a B
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4.2.5

achmpe wmexpgy cobon — Ha nwbonm papyron. Ons Bbibopa ckopoctM B admpe cneayet
NpUaepXMBaTbCs CreayoLWmx KpuTepmues:
e [Ecnn paHHble 4yepe3 MogeMbl nepegaroTcss MO NPoTokonamM C MexaHu3mMoMm "3anpoc-oTeeT"
(modbus, 6onug 1 T.4.), TO BPEMEHHbIE XapaKTEPUCTUKM 3a8al0TCA MMEHHO NPOTOKONamMu, a
WMEHHO TalM-ayTOM OXMAaHMs OTBeTa Ha 3anpoc - Yyem Gonble TanmMm-ayT, TeM "gonblue”
MOXeT nepefaBaTbCs 3anpoc-0TBeT. B aToM criyyae, CKOpoCTb B a¢hmpe HYXHO BbIGupath 13
npyHUMNa "HUKe CKopoCTb - 6onblle AanbHOCTL" N, COOTBETCTBEHHO, OTPErynMpoBaTb TanM-

ayT oXuaaHua otTBeTa y "mMacTepa” BHELLHEro 06opyaoBaHus.
Ecnn ckopoctb onpoca He OygeT ycTpamBaTb M e€CTb "3anmac" no [anbHOCTU, TO MOXHO
nonpoboBaTb yBENNYNTb CKOPOCTb B admpe.

e Ecnn HyxHO nepemaBaTb [AaHHble NPEUMYLLECTBEHHO B OOHY CTOPOHY C MaKcuManbHOM
MPONYCKHON CNOCOBHOCTbLIO, TO CrieAyeT yBenmumnBaTb CKOPOCTb B admpe.

Ecnn obbem pgaHHbIX MO nocrnegoBaTenbHOMY MNopTy OyaeT Bbilwe CNocobHOCTM Mopema
nepegasaTb €ro B ahup ¢ 3ajaHHON CKOPOCTbLIO UMK Xe TanM-ayT OXUAaHWUs OTBeTa Yy BHELUHEero
obopynoBaHusa "macTtep" OygeT MeHblle, YeEM BpeMsi MPOXOXAeHMs "3anpoc-oTeBeT" B admpe, TO
BHYTPEeHHU Bydep Mogema NOCTENEHHO 3anOfIHUTCA U HAYHETCSA NoTeps OaHHbIX.

Takke crnegyeT NOHMMATb, YTO NOA CKOPOCTbD OBbMeHa [aHHbIMM B 3dupe MOHMMaeTCs
«pmsmnyeckasa» CKOpoOCTb, TOrga Kak «MHopmMaumoHHasa» (nonesHasi) CKOPOCTb NPU 3TOM HUXKe
m3n4ecKomn, NOCKOSbKY «MNosie3Hbley» AaHHble OT BHELIHMX YCTPOWCTB neped nepegadvyen B achup
AOMOMHAKTCA Cry)XeOHbIMU - 3arofioBOK, NOMEXOYCTONYMBOE KOAUPOBAHME U T.4.

CkopocTb B ahvpe Ha mHAOMKaTope 3ajaeTcd napamMeTpoM Ar, B KOMaHOHOM pexume -

komaHgon $AR.

MwuH. Bpems oxngaHusa oTBeTa Ans - Ar0- 980
BHeLLHero 060pyaoBaH1s npw . Arl- 1760
[aHHOW cKOpOCTH, Cek - Ar2- 2700
’ Ar3- 3125
0 980 125 4.9 Ar 4 - 4500
1 1760 125 2.8 Ar5- 5470
2 2700 62.5 2.1 Ar6- 9300
3 3125 125 2.0 Ar 7 - 22000
4 4500 62.5 1.2
5 5470 125 1.1
6 9300 125 0.7
7 22000 125 0.4
4.2.4  PABOYMN KAHATT (MAPAMETP CH)
Mogaynb no3BonsaT MeHATb pabouyto
YyacToTy B npepenax 4-x kaHanos ¢ warom | 0 (no ymMon4yaHuio) 868,765 .
125 KI'y. Bce mogynu B cucteme OOSMKHbI 1 868,890 *
paboTaTtb Ha yactote. Ha 2 869,015
MHONKaToOpe KaHan MeHseTcsl B napameTpe 3 869,140
Ch, B KOMaHOHOM pexume - komaHgon $CH.
BbIXOAHASI MOLHOCTb MEPEAATYUKA (MTAPAMETP PO)

B mogeme npegycMOTpeHa BO3MOXHOCTb BblOOpa BbIXOOHOW [B Po0O- 25
MOLLUHOCTM nepegaTynka. Ha wuHOuMKaTtope MOLWHOCTb MeHseTcss B | Po1-100
napameTpe Po, B KOMaHAHOM pexuMe - komaHgon SPWR - EO :23 - 228

0 -

Cho
Ch1l
Ch2
Ch3

MapameTp Po y BCEX MOOEMOB B cucTeMe He 06sa3aTenbHO OMKEH OblTb OAMHAKOBLIM (B
OTNIMYMK OT NapameTpoB Ar U Ch) — MogeMbl MOryT paboTaTb Ha pasHOW MOLLHOCTMU.
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4.2.6 [TAPAMETPbI BXOOSIUMX JAHHbBIX
Mogem nmeeTt Bydep Ha ncxogswme (Nonb3oBaTenbCkue) gaHHble B achnp pasmepom 2048
OainT. Bo3aMOXHO HECKONbKO peXxmMoB nepedadn AaHHbiX. [MogpobHee o pexumax cMm. pasgen
"PexumMbl nepeaadn gaHHbIX".

4.2.7  MyYnbTUnmMKAUmA AAHHBIX (MAPAMETP DN)

MynbTvnNMKaums AaHHbIX MOXET YBENUYUTb BEPOATHOCTb UX AOCTaBKWU, OAHAKO nNpyu obmeHe
KOPOTKMMW MNakeTaMu CyLleCTBEHHO yMeHblLuaeTca obuwias ckopocTb obmeHa. [logpobHee o
MyIbTURAAMKaUMM cM. pasgen "MynbTunavkauma aHHbIX".

Uepe3 CUMBOIbHbLIA MHOAMKATOP MOXHO BKITHOUYUTL UMK

OTKMIOYMTb MyNnbTUNNMKALMIO Yepes napameTp dn

4.2.8 TIAPAMETPbI PETPAHCISILUMM (MTAPAMETP RT)

[na cnyyaes, korga danbHOCTM CBA3W, obecrneynmBaemMon MoaemMamy  HanpsiMyto,
HegoCTaToOYHO, B MoAeMax npeaycMOTpeHa BO3MOXHOCTb paboTaTb 4Yepes3 peTpaHCcrsTop.
PeTpaHcnsiumMs BO3MOXHO MOHAZobuTcs Takke M Ha HeBOoMbLIMX AanbHOCTAX, HO MPU Hanuuum
MeXagy MoaemMaMu NpensTcTBMI (nepenag BbICOT, 34aHuWe W T.4.), Koraa MNpsiMOM CBSI3WM MexXay
MoZemMamu He yaaeTcs 4o0OUTbCS.

Mogembl MMeT LUMPOKME BO3MOXHOCTWU MO HaCTpOI7IKe peTpaHcnsauuW, 3agaBaemble B

AL

koMaHgHOM pexume. Mpu 3TOM ecTb BO3MOXHOCTb 3afaTb "MpOCTON" pexum peTpaHcnauum c
nomoLbto Bbibopa napameTpa Xt B 9KpaHHOM MeH0 KOHpUrypaLum:

AHAIOI KOMAHAO - peTpaHcaAaLnAa He UCnonb3yeTca
$RT=01
$RIDO=FFF S1 - 3TOT MOAEM ABNAETCA PETPAHCNATOPOM
$PIDO=FFF 0+& - 3TOT Mmogem paboTaeT yepes BHELHWI peTpaHCAATop
- - NapameTpbl PETPAHCAALMMN 3343aI0TCA B KOMAHAHOM pexume

Ha pucyHke Huxe nokasaHa rpynna mogemMoB (06bekThl 1...5), KOTopble HanpsiMyto He UMeT
cBA3M ¢ "6a3oBbIM" MOAEMOM (PacnonoXeHbl Aaneko Unu CKPbITbl NPENATCTBMEM), NPU 3TOM eCTb
BO3MOXHOCTb YCTaHOBUTb "Ha NonnyTn" AOMOMNHUTENbHbLIA MOLAEM B Ka4eCTBe peTpaHcrsaTopa Tak,
4yTobbl 06ecnevmBanach CBs3b Mexay HUM un "6ason” n mexagy HUM 1 Bcemun obbekTamu.

HeTt npamoii ceasu
(nperpaga uau canwkom 6onbluas A4anbHOCTb)
=== 06'beKT 1
- —
06'bEKT2

//’ rtt

-~ ECTb cBA3b EcTb cBA3b

rt t
/—\ /_\ O6bekT 3
e =
m M 06'bEKT4 Oﬁ‘beKTS

rt t rt ¥ rtt rtt

Mopgemy, KoTopbid OydeT peTpaHCNATOpoOM, B 3TOM Crlydae HYXHO 3ajaTb paboTy B
kayecTBe peTpaHcnaTopa (rt r), a Ans BCeX OCTanbHbIX MOAEMOB cucTembl (1 "6ase" u

"o6bekTam") 3agaTh paboTy Yepes peTpaHcnaTop (rt t).
ELwle oanH npumep ncnonb3oBaHMsA peTPaHCNALMN NOKa3aH Ha PUCYHKE HUXKE:
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Y - Y
| O6bekT 1 ('| 06'beKT3|
rtt

ret EcTb NpAMas CBA3b C

EcTb npamas obbekTamn 1 n 3

CBA3b

| O6'b6KTZ| PETpaHCIlFITOp|

rt X

EcTb npAmas ceasb
c obbektamu 4...7

T T T T T TS
- ot

-
4" Her npAmMou cBA3u c obbekTamu 4...7

| basa (nperpaaa) rt t
ot

rtt rtt

B cucteme yactb mogemoB (06bekThl 1...3) uMeroT npsiMyto cBsA3b ¢ "6Gas3on”, a agpyras 4yacTb
(rpynna obbekToB 4...7) 3akpbiTa npenaTcTBueM (Hanpumep, 3gaHuem). lpu aToM OoauH U3
OOBbEKTOB Ha MpSAMON CBsA3M (HA MMOCTPauMM 3TO OOBLEKT 2) pacnofioXeH Tak, YTo AN Hero
obecneuynBaeTcs npsimasl cBsA3b 1 ¢ "0a30i" 1 co BCeMn oCTanbHbIMKM OO0bEKTaMn, B TOM YUCHE U C
"3aKpbITON" rPynnon.

B Takon cuTyauum mogem Ha ob6bekTe 2 MOXHO caenaTb peTpaHcnsaTopom (rt r), a ang
BCEX OCTarnbHbIX MOAEMOB CUCTEMbl 3adaTb pexum peTpaHcnauum rt t. (pabortaTb 4epes
BHELUHWI peTpaHcnaTop).

HecmoTpsi Ha TO, 4TO 0O6bEKTbI 1 U 2 NMEIDT NpAMYLO CBA3b ¢ 6a3omn, AN HUX BCe paBHO
HY>KHO YCTaHOBUTb peXxumM paboTbl Yepes peTpaHcnaTop (rt t).

Mopgem Ha oGbekTe 2 B peXnume peTpaHCcnsitTopa He TEPSIET CBOMX OCHOBHbIX (PYHKLUN -
OH NpoJoMKMT paboTaTb B KayecTBe Mpo3pavHoro paguoyanuHutens RS-485/232, kak u
ocTanbHble MOgEMbl CUCTEMBI.

OnucaHHble 30eCb peXMMbl peTpaHCsauMM ABMSITCA "NpPocTbiMU" M MMEKT cneayrowme
OrpaHuMYeHns Ha NCNosSib30BaHueE:

e B cUCTEME MOXET ObITb TONBKO OANH PETPAHCNATOP;

e eCcnn B CUCTEME UCMNONb3YEeTCH PETPaHCNATOp, BCE OCTarbHble MOAEMbl CUCTEMbI OOSMKHbI
pabotaTb 4epe3 Hero, Aaxe Te, ANA KOTopbiX obecrneumBaeTca npsamas cBA3b. JTO
orpaHuyeHune yCcnoxHsieT BblIboOp MecTa Anis peTpaHcnATopa - OH A0MMKEH "BUAeTh" BCe 0OBbEKThI
B cucteme. bornee TOro, 4acto 3TO OrpaHW4YeHne He MO3BONSAET PeLnTb AaXe OTHOCUTENbHO
NPOCTble 3a4ayu - HENb3s, HanpuMmep, 06beANHUTL B OAHY cucTemMy rpynny "6nmskux" o6bekToB
(c npamown cessbo ¢ "6Gason”) v rpynny "ganbHUX" ob6bekToB (paboTarwmx TOMbKO 4epes
peTpaHcnsaTop).

Taknm ob6pasom, "npocTon” pexnm peTpaHciAUnmM orpaHNYeH B NPUMEHEHMMN.

OpraHunzaumio 6Gonee CNOXHbIX CUCTEM peTpaHCnsauMM (pacluMpeHHy) Heobxoanmo
3agaBaTtb B KOMaHAHOM pexume. Npun aToM nocne pacluMpeHHOn peTpaHcnaumm mogem nepenget
B pexxuMm rtE- - paboTa C pacluMpeHHbIMU NapaMmeTpamun peTpaHCnsaumm.

Ecnn Tenepb OoTMeHUTb peTpaHcnsuumio (napametp rt -) unu 3agatb MOAEMY OAVH U3
pexumoB "npocton” peTpaHcnsauuMm (rt r wnu rt t), pacwmpeHHble napameTpbl OyayT
cbpoweHbl 1 mogem nepengeTr nNmbo B pexum 6e3 peTpaHcnauun, nMbo B 3a4aHHbIA PEXnM
"npocTton" peTpaHcnsaUnu.

Tekywmn pexum peTpaHcnsaumMm (ecnyv  3apaH) KpaTKOBPEMEHHO oTobpaxaeTcs Ha
NHAWKATOPE NpU BKIOYEHUN Modema.

4.2.9 UHOMBUOYATIbHBIM AOPEC MY D MOOEMA
Kaxablh MOgem umeeT CBOWM COOCTBEHHLIM MHAMBMAYanbHbI agpec MYID, koTopbin
ncnonb3yeTcs Npu agpecaunm mexagy Mogemamm B paavoadupe (agpec KpaTKOBPEMEHHO
oTobpakaeTcs Ha MHOUKaTope NpY BKIOYEHUN NUTaAHNS).
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4.3

Mpn TUNOBOM MCMOMb30BaHUM MOAEMOB (NPO3padHbin paguoyanuHutTens RS-232/485)
MOAEMbI paboTaloT B LLUMPOKOBELLATENBHOM pexume (6e3 nHaMBMayanbHoOn agpecaunn) u agpec
MYID mogemoB He ncnonbayetcs. OgHako 3HaTb 3TOT agpec MHOrAa HY>KHO, NMOCKOJTbKY:

e B OJHOW paguocucTemMe He AOSMKHO ObiTb MOOEMOB C oAuHakoBbIMM agpecamn MYID.
e Appec MYID mncnonbsyeTcs nNpu MHAMBUAYaNbLHON agpecaunn B pexnme npoBepKu.

Agpeca MYID 3agaloTcs Ha Npou3BoLCTBE paBHbIMU NocrnegHMm 3-M uudpam 3aBOLCKOro
HoMepa. Ha npaktuke aTO (hakTU4eckn rapaHTUpyeT, YTO BCE MOAEMbl B cucteme OyayT MMETb
pasHble MYID, Tak 4To MeHATb MYID HaBepHSaka He NpUaeTCsd — MMEHHO MO3TOMY B MOAEME He
npeaycMOTPEHO onepaTMBHOE M3MEHEHWE 3TOro agpeca.

Apgpec MYID MOXHO M3MEHWTbL TOMLKO B KOMaHAHOM pexmme komangon SMYID.

T1POBEPKA MOAYJIEA U CTbIKOBKA C O6OPYJOBAHWUEM MNEPEL YCTAHOBKOU HA OB LEKT

Mocne koHdUrypaumm BceX MOAyNeW CUCTEMbl M nepen TEM Kak yCTaHaBnuBaTb UX Ha
0ObEKTbI, pEKOMEHAYEM CHa4ana NpPoBepuUTb HaNM4Yne pagmocBs3n Mexay Moaynamm n gobutbcs
YCMELLUHOWN CTbIKOBKM MX C 0BopyaoBaHMEM B s1abopamopHbIX ycrosusix. Takas npoBepka «Ha
cTone» No3BonuT 06HAPYXXNTb BO3MOXHbIE NPOOAEeMbl U ONepaTUBHO YCTPAHUTL UX.

MepBbiM genom crnegyet ybeamtbca B paboTocnocobHOCTM BHeWHero obopyaoBaHusi ©6e3
moaynen (no kabent): HAaCTPoOWTe M 3anporpammupymTe CUCTeMy Tak, 4Tobbl OoHa paboTana B
HY>KHOM peXxume no NpoBoAaM.

Mocne aToro cnegyeT BbIMOMHUTL MNPOBEPKY CBA3W Mexay Moaynamyn 6e3 BHEeLHero
obopynoBaHus YTobbl yoeanTbes, YTO Moagynn Mexay cobon HopmarbHO paboTatoT No pagno (Cm.
pasgen "TECTUPOBAHUE CBA3U").

Tonbko nocne 3TUX MPOBEPOK MOXHO MNPUCTYNaTb K 3aMeHe MpPOBOAOB PaavoMoaynsiMu,
NHaye B cny4dae npobnem GyaeTt TpyaHO pa3obpaTtbCs, B YEM EN0 U YTO He TaK.

Mogaynb nokasbiBaeT OWMOKN Npy NpMEME AaHHbIX OT BHELHero obopyaoBaHus (CM. pasgen
«Mngukatop  MODE») — 9TO MOXHO WUCnonb3oBaTb 4SS  OWArHOCTMKU  HEMpaBUITbHOW
KOHUrypaumm n / unm owmbok npu nogknoveHmmn RS-485.

Ecnu xe cuctema He 3apaboTtana 4yepe3 pagumomoaynu (Mactep CUCTEMbl MOKasbiBaeT
OLWNBKN CBA3U UIM YTO-TO NogobHoe), npu 3ToM paboTas No NpoBoAam, 3HaAYUT, NOTpebyroTcs
AOMONMHUTENbHbIE  HAacTpowkn obopydoBaHusd. [Ons 3Toro  HeobxoaMMO O03HAKOMUTLCA C
pasgenamu:

"MpumeHeHne paboyero aKkpaHa aAng oTnagku CBa3u Mexxay obopyagoBaHnemM" ;

"Pexum nepegaduv gaHHbIX ";

"Bonpockl 1 O0TBETHI".
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5 PEXUMbI PABOTbI MOAYI15s1. QKPAHbI PAGOTbI

5.1

Moaynb MOXET HaXOAUTLCH B CNeaylLWnNX pexmmax:

o Pexwum 3arpysumka — cneupnarnbHble KOMaHgbl NPy BKITHOYEHUN NMUTAHNUS;
Pa6bouun — "wrtaTtHbIn", pexxmum paboThbl;

"Mask" — pexum npoBepKn CBA3N

KoHdmrypauma — pexmm koHurypaumm ¢ NOMOLLbI CUMBOSIBHOTO MHAMKATOPA;
KomaHAHbIN — pexmM KOHMrypaLmm ¢ NOMOLLbIO KOMMbIOTEPA;

OBLYASI CTPYKTYPA 3KPAHOB PABOTbI

[(MaBHbIMK opraHamMu ynpaslieHUda Moaema ABNAEeTCA CUMBOJIbHbIN MHOUKaTop C ABYyMA
KHOMNKaMu ynpasJlieHUaA n EXlﬂ I'IpV| ynpaeieHnn UCNOJb3yTCA crneayrwme TuMbl
HaXaTna KHOMOK:

KopoTkoe (MeHee 1 c)

KOPOTKOe

AnuHHoe (Gonee 2 c)

AJIMHHOE

CynepanvHHoe (6onee 5 c)

cynepginHHoe
O6Lwas cxema 3KkpaHOB MogeMa NpMBeAEHA Ha CNeayloLeM PUCYHKE:

\ BK/IlOUEHMeEe NUTaHUA UK Nepesarpyska \ Q—————"—"——=——— |

MapameTpbl U3MEHEHHbI

Pexum 3arpysyuka

. I
Knonka CFG NEPEKMIOYEHME . Hacpoiika
3"'““"]‘*- PABOYMX 3KPAHOB kopotkoe | KoHcurypaums |pnmnHoe pnnHHoe| WHAMKaTopa

| LHB5] A ¢ ¢ A

IEEEH] HET : A [SELECT | <

> . v Ha 3KpaHe nocneanoBaTte/ibHO MEHAKTCA O 603HaYeHuA peXxXnmoes.

T T V) HAMKATB - OTAyCTiATE B Bpeis 0T06paXKeHUA HY}KHOTO 3KpaHa
Bepcua MO / I_> . : . ) . . :

| U] Aapec™® I~ - - - - -
Bl ) <

OroGpaialorcs Ha o “Marc | HESH- 52705eHne [ g pesarpyaKa | 4——

KOpOTKOE Bpems pexum “Mask AnvHHoe PeXMMa “Mask”

Mpn BKMKOYEHUM NUTAHMA Ha 3KpaHE Ha KOPOTKoe BpeMsi oTobpakaeTcs HoOMep Bepcum
BCTpoeHHoro MO n nHgusmayaneHbin agpec MYID mogema.

Hanee mogem nepexoaut B pabounin pexum paboTbl wnn pexum  "Mask" (ecnu
aKTMBUPOBaH).

N3 paboyero pexmmMa MOXHO BbIATU B PEXUMbl KOHUrypaumm, “mask', HaCTpOMKM
nHaunkaTopa, cbpoca n Bbixod B pabounn pexum. [na nepexoga HYXHO HaxaTb W yOEepKUBaTb
kHonky EXIT, Ha uHOukaTope npu 9TOM MO ovepean B UMKie OyayT oTobpakaTbCs YCrOBHblE
o6osHaveHuns (conf, bcOn, Ind, rbt, rEt). Ona nepexona B HyXHbIN pexum cneayeTt OTNyCTUTbL
kHonky EXIT Bo BpemMsi 0TOGpaXXeHust ero yCrioBHOro o603HaueHus.

[na BosBparta B pabouni pexunm Heobxoammo HaxaTb [RAAWINEe]= nnu BoiIGpaTb NyHKT
rEt. Mpu aTOM B HEKOTOPLIX Criy4Yasix MOJAEM MPOCTO BEPHETCH B pabounii pexum, a B ApYrux
OyneT nepen 9TUM nepesarpyxeH, Kak ecriv 6bl emMy BbIKITHYUAN 1 BKIHOYUITM NMUTAHKE.
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5.2 PEXWUM 3AIPY34YNKA

MNpun BKAOYEHUN NUTaAHNSA U 3axkaTown kHornke "CFG" MogeM nepexoauT B peXmm 3arpysdunka -
Ha WHAOMKaATOpe HaynHalTCsa OTobpaxaTbCs BO3MOXHble pexumbl. Bblbop ocyuiectBnsetcs
oTnyckaHnem kHornku CFG npu HY>XHOM aKpaHe.
e [ ]

CFG

e e

UPD_485 UPD_232 SET_485 SET_232 TEST

Bo3MOXHbI creagyolme pexmmbl:
BOOT_UPD_485 - o6HosneHue MO no nHtepdency RS485 (Ha ckopoctn 57600 8N1);
BOOT_UPD_232 - o6HosneHue MO no nHtepdency RS232 (Ha ckopoctn 57600 8N1);
BOOT_SET 485 - ycrtaHoBka nopta Ans nepegayun gaHHbix RS485;
BOOT_SET 232 - ycTtaHOBKa nopTta gnga nepefayuv gaHHoix RS232;
BOOT_TEST — pexum ansa npoBepkn Moaynst (MCnonb3yeTcs TONbKO Ha NPou3BOACTBE)

Ha komaHgpl 3arpy3ynka BblaeneHHble 06/1acTbio MOXHO BBECTU BITOKMPOBKY
ncnonHeHns 6utom bBootCmdLock B peructpe $LOCK B komaHOHOM pexume
(no ymonuyaHuio 6NOKMPOBKa BbIKMOYEHA).

5.2.1 PEXWM CMEHbI TPOrPAMMHOIO O6ECMEYEHMS (BOOT_UPD_485/BOOT_UPD_232)
MHankauma ansa otnyckaHus kHonku CFG:

[ns cmenbl MO cneayer: UPD_485 UPD_232

e 3anyctutb Ha NK TepMuHanbHyO NporpaMmmy 1 BbICTaBUTL B HEW napamMeTpbl 57600 8N1;
e nepeBecT moaynb B pexum cmeHbl 10 komangon - BOOT_UPD_485 no unTtepdeincy RS 485
unn BOOT_UPD_232 no RS232. Moaynb A0JKeH BblAaTh HA NOPT NPUMEPHO creytoLlee:
Spektr 868 LoRa (c)Rateos 1998-2023 bv01l;
Ready rcv by XModem-CRC...CCCCCC

e cMeHUTb O MOXHO 13 KOMaHAHOro pexuma no komanae $UPD (ecnv HeT goctyna k Mogemy)
C nomowbto MHCTpyMeHTa «lepepaya c¢annoB» OTNPaBUTb B MOAYSb dhalyi C HYXHOW
Bepcuen BctpoeHHoro MO B npoTtokone Xmodem-CRC.

Ti it Fil
————

Protocal Direction Protocol:  HModern-CRC

i ASCI @ Transmit .

PEiE  |BOE File Transfer x|
" Kermit " Receive
File name: .
" ¥Moder-1KCRG [EEWSE S
'.0.' {COMI) Transmit file ok

" ¥Modem-CheckSum File size:  G2464

Transmit length: 18432

" YModem

" Zmodem
Cancel

i

Mo okoHuYaHuWM nNepepayn, B crnydae npaBuibHOrO OBHOBMEHUS MWKPONPOrpaMmbl MOAyIb
aBTOMaTMYECKN NepesanycTutca 1 nepengeTt B paboyumin pexum.

5.2.2 YCTAHOBKA AKTMBHOIO rNMoPTA (BOOT_SET_485/BOOT_SET _232)
MHankaumna ana otnyckaHus kHonku CFG: |:|

SET_485 SET 232

© 000 «PATEOC» 1998-2024 e.



Paduomodem «CIMEKTP 868 Lora». Pykoeodcmeo no akcrniyamayuu Cmp. 22 uz 74

5.3

5.4

B moayne gBa He3aBUCUMbIX paBHO (PyHKLMOHaNbHbIX nopta - RS485 n RS232. B npouecce
paboTbl OOWH MOPT MCMONb3yeTcs ANs nepefayn MnonNb30BaTENbCKMX AaHHbLIX (aKTUMBHbIW), Ha
apyron BbiBoagUTCA oTnagodHasa wmHdopmauua (DEBUG nopt). Mo ymonuanuio, RS485 nopt
ABNSAETCS aKTMBHbIM, @ Ha RS232 BbiBOAUTCA OTnagoyHas mHdgopmaums. MNpu HeobxogmmocTw,
Has3HayYeHne MOpPTOB MOXHO NOMEeHATb mecTamu. CMmeHa ocyuiecTBnsetca nmbo vepes pexumm
3arpyauuvka, nmbo yepes aKpaH KoHUrypaumm nubo B KOMaHOHOM pexume peructpamm $RGO02-
$RGO03 (cm. paspen "TexHonorumyeckme napameTpbl. Pernctpbl RG") nnm komaHgon SEXCHP.

AKTUBHbIN DEBUG lMepexoq
RS 485 RS 232 | 1) lNo komange BOOT_SET_485 3) 4yepes aKkpaH koHGUrypaumum
2) $RG02-$RG03 = 0xC4,0x85 [ 485
RS 232 RS 485 1) Mo komaHge BOOT_SET_232 3) 4Yepes akpaH koHGUrypaumm
2) $RG02-$RG03 = 0xC2,0x32 [ 232

MapameTpbl akTMBHOro nopTa 3agatoTcs komaHgon $COM mnu B pexumMe KOHdUrypauum c
NMOMOLLIbIO CMMBOJSIBHOrO MHAMKatopa. [NapameTpbl OTnagoyHoro nopta doukcupoBaHbl - 57600
8NL1.

MHaukaumna akTMBHOMO nopTa OCyLLECTBASETCA COOTBETCTBYHOLUM NHANKATOPOM.

SKPAH BKITIOYEHUSA MUTAHUS

Mpu KaXxOoOM BKIIOYEHUM NUTaHUS, @ Takke Npu nepesarpys3ke ModemMa Ha KOPOTKOE BpPEMs
Ha MHAMKaTOp nocneaoBaTenbHO BbIBOAUTCA criegyowas nHdpopmaums:
e HOoMep Bepcumn BCTpoeHHoro N0 mogema;
e yHauBuayanbHbii agpec mogema MYID n npusHak AES windposanusa 'A' (ecnn 3agaH);
e TeKyLMA PEXMM peTpaHCnauum (TONbKO ecnv 3agaH OOUH U3 PEXUMOB PETPAHCALMN).

‘ BK/toueHWe NUTaHus i
Pexxum petpaHcaauum
BepcuaNO  Appec MYID (ecnw 3apan) : /\ @ SELECT
Y . . '> . v . EXIT
L] _’ [ _» L] -
. . . Pa6ouun pexum

Cpasy nocne 3aToro MogemM aBTOMaTUYECKN NepexoauT B paboumn pexmnm 1 Ha nHaukaTope
oTobpaxaeTcsa akpaH paboyero pexuma (Mnv B pexxum "Masik”, eCnm akTUBEH).

SKPAH KOHOUIYPALMNUN. UBMEHEHWUE OCHOBHbIX TAPAMETPOB MOJEMA

Bxoqg B pexum  KoHurypauum A secect| [[F - -
npoussoanTcs M3 paboyero pexuma no IZIV%EX” ‘EI — |’
HaXxaTuio M OTMYCKaHMO | pagoumii pexum Kordmrypauus
npu nosiBneHun akpaHa cont.

Mpn BxoAe B pexum KOHUrypaumm Ha nHamkaTope otobpasuTca nepBbi UM NocnegHuin
paHee BblbpaHHbIN NapameTp. HaxaTtnamwu KOPOTKOE ocyLlecTBnsieTcs BbiGop

napameTpa:
$COM $CH $DAT

'| $COM - _ $AR $PWR “ i

1 : : , I : : |

< [
« >

[Ona wn3ameHeHua oToOpaxaemoro napameTpa cregyetT HaxaTb Sl=E=eg) -

pefaKTUpyeMblil NapamMeTp HayHeT MuraTb. MUralowmini NapameTp MOXHO WM3MEHWUTb HaXaTUSIMU
E!mEKOPOTKOE. COXPaHWTb WM3MEHEHHbI napameTp HaxaTuem S=N=eif

(napameTp nepecTaHeT MuraThb).
YcnoBHas cxema OencTBUMM Ons Bbibopa M pedakTMpoBaHMS NapamMeTpoB Ha npumepe

napamMeTpa £ nokasaHa Ha PUCYHKE HUXeE.
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VIELE|
ANVNHHOE w
Y.
. SELECT .
-%%SEE;;T . KopoTkoe |-

Pa6ouui
pexum

‘ OTo6parkeHne NepBoro napamerpa ‘

J seecr

Kopotkoe Apyrie

l

napameTpbl

‘/ Bxog B pexxum A \‘

\_PeAaKTMpOBaH1A ASIMHHOe )

/C6p0c B N
3aBO/CKME
YCTaHOBKM

cynepanuHHoe

~

A/NMHHOE
Bbixoa 13 pexmma

TKOHCDMpraLI,MM Y,

P . v MMI‘AE; .
KOHUrypaumm : —(A EEE coxpaHEHME |
S \__A/MHHOE %
—‘ AETEE | |
usmeHenve V IETE ‘
N KOpOTKMe /

B pexume KoHdurypauum OBymMsi ToukaMu B JI€BOM 4acTuM MHAOMKATOpa OToOpaXalTcs
NPU3HaKN N3MEHEHWI NapaMeTpOB:

U3meHeH UMeHHO 3TOT
napameTp, KOTOpbIn
oTobOpaxaeTcs cenyac

XoTsa 6b1 1 napameTp

OblN N3MeHeH

D

H1 0AMH NapameTp He U3MeHeH —IF

7z

3MeHeH 3ToT napametp (Ar)

—

XoTa 6b1 1 napameTp U3MEHEH >

U3meHeH HE aTOT napametp —p

[na Bbixoga mM3 pexuma koHdurypaumm Heobxogumo Haxatb |[4WMNlIEEeS. Mpn aTom
€CNnN HN OAMH M3 NapamMeTpoB He Oblnl U3MEHEH, MOAEM NPOCTO BbINAET B pabouni pexum. Ecnn

)Xe Obln U3MeHeH XoTa Obl

1 napamerTp,

nepesarpyxeH A COXpaHeHus NapameTpoB.

Appec MYID

|.

Bepcua NO

Pl

: A
— (|

: v

Pabouun pexum

SELECT
EXIT

=

| BkntoueHme NUTaHWn | <€—
_

5.4.1

CoxpaHeHMe NapameTpoB v
MNMEPE3ATPY3KA

CBPOC MNAPAMETPOB B 3ABOCKVE 3HAYEHMS

1 MapameTpbl
He MEHANMCE  paunmoe || &
L. < KoHdwmrypaums
o Ra_EXT gt
§ ANUHHOE 7KOH¢MrypauMﬂ

npu BbIXOAe M3 KOHdUrypaumm moaem bOynet

OcHOoBHble NMapameTpbl MOAeMa Bcerga MOXHO YBUAETb U M3MEHWUTb C MOMOLLbIO OpraHoB
ynpasneHusi. OgHaKo MOAEM UMEEeT MHOXECTBO pacCLUMPEHHbIX NapaMeTpoB, KOTOPbIE AOCTYMHbI
AN N3MEHeHUs TONbKo ¢ nomoLbto MK B komaHagHOM pexume. Mpy 3TOM OHW MOTYT CyLLLECTBEHHO
BNUSATb Ha paboTy mogema.

B cBA3W ¢ 3TMM, ecnun HeT yBEPEHHOCTU, B KAKOM COCTOSIHMM HaxoauTcs MoAdeM (MeHANUCh
NN y Hero pacluMpeHHble napamMeTpbl UKW HEeT) UnNu ecnu MoaemMm He paboTaeT Tak, Kak OT Hero
OXMOaeTcs, eCTb CMbICN COpOCUTL NapameTpbl B 3aBEAOMO M3BECTHOE «3aBOLCKOE» 3HadeHue.
Takon cbpoc aencTByeT Ha BCe (M OCHOBHbIE M paCLUMPEHHbIE NapameTpbl), Tak YTO Mocne Hero
moaem OyaeT B 3aBeAOMO U3BECTHOM COCTOSHUM.

[lnsi cépoca napamMeTpoB B 3aBOACKUE 3HAYEHUs CriedyeT HaxaTb
(6onee 5 c) BO Bpemsa HaxoxXOeHWs mModema B pexume KoHdurypauun napametpos. Mogem npu
aToM oTo6pasut akpaH iniT, nocne yero nepesarpy3nTca U HA4YHET PaBoTy yxe C 3aBOACKMMM

yCTaHOBKaMMW.

Bepcua MO Appec MYID

Pl

A © seLEcT

V% EXIT

Pa6ouunin pexxum

4

BAVHHOE

.

_> .

KoHdurypauus

BN secr)

cynepanHHoOe

| BkAKoYeHWe nuTanus \<—<C6poc B 3aBO/ACKMe ycTaHOoBKM 1 NMEPE3ATPY3KA

~
/
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5.5

5.5.1

SKPAH PABOYEIO PEXXUMA

B pabounn pexum mMogoem nepexoaut aBTOMATUYECKM MPU BKITHOYEHUWN NUTaHUA (ecnu He
ObIn 3agaH paHee pexnm "Masik").
Kaxgbin 13 4-x CMMBOMOB MHAMKATOpPa MCMNOMb3yTCa ANna oTobpaxeHus nHgopmauun, ans
NOHUMaHWA TekyLlen paboTbl MoAeMa B pearibHOM BPEMEHM.
lMoka Ha mMogem He nocTynawT AgaHHble no nopty RS-232/485, He
nepeaarwTcs U He MPUHUMAOTCA MakeTbl MO paguo, 3KpaH pabouvero
pexuma ctaTUyeH 1 BbIrMAANUT, Kak NoKka3aHo Ha PUCYHKe crpasa.
Mpn akTMBHOCTM Ha akTuBHOM nopTy RS-232/485 wnu B admpe cumBONbl MHAMKATOpa
HaumMHalT oTobpaxaTe MHOPMALIMIO, KaK MOKa3aHO Ha PUCYHKE HUXKE.

PORT RX RX X
Whaukatopst ACT ERR LVL CNT CNT
aKTMBHOCTU RS-232/485

Hanwnune paHHbIX Ans
nepenaqn YBenudneaetcs

LUMKIMYeckn Ha 1 npu

NMEPEQAYE nakera.

CyeTuuK nepegaHHbIX
nakeTtoB B achup

Mpu BblOaYe Ha NopT

OaHHbIX |
L et
Own6kmn nopta RS-232/485 j CyeTUYMK NPUHATBLIX NakeToB U3 acdhmpa
Mpu owmnbkax npuema gaHHbIX NO NOPTY Yeenuuusaetca umknunyeckn Ha 1 npu MPUEME naketa.

MUraeT Npu3HaKk oLNOKN:
nepenonHeHne BxogHoro bydepa: b
owmnbka napameTpoB nopta: P
owmnbka hopmaTa BXOAHbIX AaHHbIX: F

MHpukaTop ypOBHSA cUrHana npy npveme nakera us acupa
Mpw nonyyeHnn nakeTa 13 agpupa KpaTKOBPEMEHHO 3aropaeTcst
undpa, nokasbiBatoLLlasi ypoBeHb curHana o Bpemsi nprvema (0...9).
Mpw nonyyeHun naketa ¢ AES LWMpoBaHUEM U HEBO3MOXHOCTHU

[Npu omcymcmeuu owubok HU4e20 He ero felIMdPOBKY, 3aropaeTCst CUMBOI A

plioopaXaeiies: Mpu omcymemeuu nakemoe e aghupe HuYe20 He omobpaxaemcsi.

Mpu HaxaTum Ha kHonky SIS H=@IIKOPOTKOE paboumit aKpaH MEHSIETCs Ha pexum N2.

B pexnme N2 cuetumk TX CNT yBenuumBaeTca kak obOblMHO M cbpackiBaetca B 0 korga
MOAEM Mofy4aeTcs nakeT u3 acdmpa M BbldaeT ero Ha akTmBHbIM NopT. Cuetumk RX_CNT He
oTobpaxaeTtca. B gaHHOM pexnme ygoBGHO KOHTpOnMpoBaTh NMpaBunbHOCTL paboTel No cucteme
"3anpoc-otBeT". B HopmanbHol cutyaumm cyetdunk TX _CNT He gormkeH npeBbllatbh 3Ha4YeHus 1
unu 2. Tlpu HaXxaTuUn Ha KHOMKY @bxopomoe pabounin 3kpaH MeHsieTcst Ha pexnm N3.

B pexume N3 Ha wHamkatopax RX_CNT: TX _CNT oTtobpaxaeTcsa 4MCAO MNaKkeToB
HaXOASLMXCA Ha OaHHbIK MOMEHT B Bydepe Ha nepenady B Buae nTT. [py HaxaTum Ha KHOMKY
KOPOTKOE pabounin akpaH meHsieTcs Ha pexum N1.

CYETYUKY MPUHATBIX U NEPEOAHHBIX MAKETOB (RX CNT 1 TX CNT)

CuyeTuukn NPUHATBIX M3 3adupa M nepedaHHbIX B 3uMp MakeToB MNO3BONSANT cyauTb 00
obmeHe naketamu B 3dupe. Bo Bpems paboTbl BHEWHero obopyagoBaHusa dYepe3 Mogembl 0ba
cyeT4yMKa 6y,c|,yT yBennymBaTbCA, 4TO CBMUAETENIbCTBYET O TOM, YTO MOAEMbI N nNepenarT AaHHbIE B
agup, 1 NPUHNMAIOT JaHHble U3 3chmpa OT yaarieHHbIX MOOEMOB.

Mpn akTMBHOM (BbICTPOM) OOMEHe AaHHbIMU UHOUKATOP MOXET He ycrneBaTb oTobpaxaTb
Kaxxgoe npupalleHue Toro UM MHOro cYeTyuka, B 9TOM criydae AonyCTUMbl NPOrycku B
oTobpaxeHun 3HavyeHun (Hanpumep, nocne 3 MOXeT oTobpasnTbea cpasy 5 nnm 6).

Cuetunk RX CNT pearmpyeT Ha nobble pacno3HaHHble (nepegaBaemMble Opyrnmn
mMogemMamun) nakeTbl B 3upe, HE3aBUCUMO OT UX agpecaunn.

Hanpumep, B cucteme, rae oauvH BHELWHN «MacTep» nocnenoBaTefibHO onpalumMBaeT vYepes
MOAEM HECKOSbKO «CrenBoBy, cHeTunkn RX CNT y kaxxgoro Mogema noAKMNiOYEHHOrO K «CremnBy»
OyoyT cumMTaTb M NPUHATbIE MakeTbl CO BCEMM 3anpocaMym OT MacTepa, XOTS 4acTb 3anpocoB
«agpecoBaHa» Opyrum «crneriBamy», U NakeTbl C OTBETAMWU OT APYrnX «CrenBOB» CUCTEMbI (ecnu,
KOHEYHO, CUrHanbl OT APYrnX «CrenBoB» IU3NYECKN SOXOOAT 4O 3TOro «Crereay» no pagmo), XoTs
3TN OTBEThbl «aJpecoBaHbl» «macTepy». B aTom npumepe y BCex MOOEMOB, MOOKITHOYEHHbIX K
«crnenmBamy, cyetdnk RX CNT Oyamet yBenuumBaTbCs ObICTpee, YyemM nepeaarolnin, MOCKOSbKY
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5.5.2

P

5.5.3

nepegasaTb AaHHble B 3hUp Kaxabli «crnenB» GyaeT TONbKo MpU MONyYeHUn «CBOEro» 3arnpoca
OT «MacTepa.

AKTUBHOCTb U OLUMBKM MOCTEAOBATEMLHOIO NoPTA (PORT ACT # PORT ERR)
Iee Toukmn (PORT ACT) B neson yactn nHgmkatopa B pabodem pexume UCrnonb3yTcs ans
oTobpaxeHnst akTUBHOCTW Npu paboTe ¢ BHeLWHMM o6opyaoBaHuem no nopty RS-232/485.

PORT PORT PORT
_ACT ACT _ACT
B 6ydepe I WpeT Bblaaya
AKTUBHOCTM MogemMa ecTb NPUHATBLIX AaHHbIX
Ha pabouem OaHHble ans 13 achupa B nopt
nopTy HeT nepenayu RS485/232
B achmp

B wrtatHon paboTe (Mpy akTMBHOM OOMEHE OaHHbIMW) HWKHSAS U BEPXHAA TO4YkM OyayT
nornepemMeHHoO Mnratb C UHTEHCMBHOCTbIO 06MeHa AaHHbIMK o nopty RS-232/485.
MpegycMoTpeHa Takke WHOUKAUMS OWMOOK NpW MOMYYEeHUW [AaHHbIX OT BHELUHEro
o0opyaoBaHUSA Ha aKTMBHbLIN NOPT MoAdema: nepsbi cumeon mHamkatopa (PORT ERR) HaunHaet
oTobpakaTb MUraroLWMUM CUMBOJ, B 3aBUCUMOCTU OT TMNa OLLMOKM:
Owunbka popmarta AaHHbIX. MogeM nosny4vaeT, HO He MOXET pacno3HaTb AaHHble, NpUXoasLme
OT BHellHero obopygoBaHna Ha RS-485/232 — 310 MOXeT ObiTb M3-3a HECOOTBETCTBMS
napameTpoB NopTa MoAeMa M BHeLlHero obopyaoBaHus (CKOPOCTb, YETHOCTb U T.4.), @ Takke U3s-
3a HenpaBUIbHOro NoAakntoYeHns nnHnin A n B nntepdenca RS-485 (nepenytaHbl MecTamm).
NepenonHeHne Oycpepa. BxogHon Oydep mogema nepenosiHeH - MOTOK AaHHbIX Ha BXOA4
MOZema CIULLKOM BerivK, MogeM He ycrneBaeT nepefaBaTth AaHHble B ahup, U3-3a 3TOro JaHHble
MOTyT GbITb NOTEPSIHBI.
Owunbka copmaTta BXOAHbIX AaHHbIX. BxoaHble [OaHHble He COOTBETCTBYOT dhopmaTy
BbIOpaHHOro pexxuma nepegaym gaHHbix. Hanpumep, ecnn DAT=RTU n Ha nopT nocTynaeT nakeT
C OLWMBOYHOM KOHTPONbHOM cymmon modbus RTU.

YPOBEHb MPUHATBIX MAKETOB (RX LVL)

BTopon cumson nHgmkatopa (RX LVL) B paboyem pexume KpaTKOBPEMEHHO 3aropaeTcs npu
npyemMe naketa u3 adupa, NpyM 3TOM oTobpakaemasa umndpa nokasbiBaeT ypoBeHb curHana (ot 0
A0 9) Ha BxoAe Mogema npv npueme 3Toro naketa B COOTBETCTBUM C Tabnvuen:

YpoBeHb B YCMNOBHbIX e4eHuLax YpoBeHb B AbM
< -115
-110
-100
-90
-80
-70
-60
-50
-40
> -40

Takum obpasom, cam hakT MuraHns undp Ha MecTe NepBOro CMMBOSIa ABMASETCS NPU3HAKOM
TOro, YTO MOAEM YCNewHO NpuHMMaeT nakeTbl U3 adpupa (B nNpuHUMNE, 3TUM Xe MPU3HaKoM
SABMNAETCA M CYETYMK MPUHATBIX MAKeToB), a cama uudpa nokasbiBaeT, C KakuMm ypoBHEM unaet
npuem.

Mo oTobpaxaemoMy YpPOBHIO MOXHO CyAWTb O "KayecTBe" curHana Ha BXode moaema.
Hanpumep, ecnn otobpaxaetca cpegHuit (2...5) unu Bbicokuin (8-9) ypoBeHb, curHan Ha Bxofe
MOOEMOB MOXHO CYMTaTb XOPOLUMM MIM OTNIMYHBIM (€CTb 3anac no ypoBHIO curHana). Huskun
ypoBeHb (0) nokasbiBaeT, 4TO BXOAHOW curHan cnabbli, XOTA nakeTbl BCE Xe YCMnewHo
NPYHMMALOTCS, UHa4e 6bl BOOGLLE He BbiNo 0TOBpaXKeHUsA YPOBHS.

NHoukaTop ypoOBHSI NpuHATBIX M3 3dmpa MakeToB pearnpyeT Ha Ntobble pacno3HaHHbIe
(nepepnaBaemble gpyrumm mogemamm «Cnektp 868 Lora») nakeTbl B adupe, He3aBUCUMO OT WX
agpecaumm (Kak U CYeTYMK NPUHATBIX NakeToB, CM. Bbiwe). Mpu aToM OH He ByaeT oTobpaxaTb

ANIANIAIN|ANIANIN|A

OO |NO|U|A|WINFIO
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NMOMEXWN M Hepacno3HaHHbIe NakeTbl OT Apyroro obopyaoBaHusa (HecoBMecTmoro co «Cnektp 868
Lora») — B 3TOM €ro oTnnyMe OT CBETOAMOAHOro wmHamkatopa RX/TX KoTopbii, 3aropasicb
m, nokasbIBaET (PU3NUECKOE HaNMuMe CUrHana Ha Bxofe Moaema.

Takum obpas3om, MOXHO ckasaTb, 4TOo uHAukatop RX/TX nokasbiBaeT Hanuuve B adupe
noboro curHana Ha paboyen yactoTe (U «MOME3HOro» U «MeLLAKoLEeroy»), Toraa Kak LumMdpoBon
NHOWKATOP YPOBHS MOKa3blBaeT NPMEM TOSTbKO «MNOME3HbIX» NaKeToB.

Huskunin yposeHb curHana (0) He siBnsieTCA 04HO3HAYHbIM NPU3HAKoM "Nnrioxon” cBA3n: 31O
BMOSHe pabounn ypoBeEHb M MOAEMbl MOMYT HadexHo paboTaTtb Ha HEM (M OYEeHb 4acTo
MMEHHO TaK 1 NPOUCXOAUT Npu BONbLUMX AarbHOCTAX CBA3N, NITOXMX YCIOBUSIX MECTHOCTW,
HeonTUMarbHOW YCTaHOBKE aHTeHH U T.A4., KOraa ypoBeHb curHana uanyeckn He MOXeT
6bITb gpyrnm). STO 3HaYeHUe crneayeT CKopee BOCTNPUHUMATL Kak MHOUKaUUI0 OTCYyTCTBUSA
XOpOLLEro 3anaca no ypoBHIO curHana.

5.5.4

TPUMEHEHWE PABOYEIO 3KPAHA 715 OT/TALKU CBSI3M MEXKLY OB0PYOBAHVEM

C nomouwbto cyetunkoB RX CNT (R) n TX CNT (T) yaobHo oTnaxueaTb (a B ganbHenLWeM
KOHTPONUPOBaTb) CBA3b Mexay obopyaoBaHMeM 4epe3 mogembl. PaccmoTpum npouecc u
BO3MOXHble NpoGnemMbl B NPOCTENLLEN CXEME U3 BHELLHEro Mactepa onpalumsatoLlero 1 cnams.

Oran 1. MacTtep nepenaeT 3anpoc Ha Crane 1 RT 2 RT

Cuetunk y M1 pomxeH ysenuuutbca Ha 1. Ecnu aTtoro He npouv3owwno, HeobxoaMmo
NpoBepUTb COeANHEHNE Mexdy mMacTepoM M M1, a Takke KOPPEeKTHOCTb HacTpouku nopta M1.
Ecnm y M1 muraetr cumson 'P' TO 3TO OAHO3HA4YHO CBUOETENbLCTBYET O HE COBMageHuu
napameTpoB Mo nopty. Takke, HEOOGXOAMMO NPOBEPUTb Ha KOPPEKTHOCTb MapaMeTp npoToKona
$DAT. Ecnu Ha 1 3anpoc macTtepa cyeTyuk y M2 yBenuumncsa cpasy Ha 2 unu Gonblue, 31O
CBUAETENbCTBYET O HEBEPHO HacTpoeHHoM napameTpe $EOT (cnuwwkom ManeHbkuin) - M1 pasoun
3anpoc macTtepa Ha 2 4acTu.

dtan 2. Y mogema 2 (M2) gormkeH 1 RT[—»[2 RT |
yBENUUUTBLCSA cHeTUnk RX CNT. macrep > |:| |:| cnaiie

Ecnn aToro He Npoun3oLwLno - HeT cBA3n no paamo mexagy M1 n M 2. Heobxogmmo npoBepuTtb
NMOEHTUYHOCTb NapameTpoB admpa, NOLKOYEHNE aHTeHH U T.4. [Mpn HeobxooMMOCTK, BKNIOYNTL
M1 B pexum masika.

Jtan 3. Cnane AOMKEH Nosy4nTb 3anpoc u 1 RT|—»[2 RT

Ha Hero OTBETUTb, 0 yem JOMmKHO macrep > |:| |:| < cnaiis
CBUAETENbCTBOBATb YBENMYEHNE cHeTYMKa

TXCNT y M2

OTan 3 aBngeTcs cambiM BaxHbiM. Ecrniv y M2 HeT npupaileHne cyetdmka TX CNT Ha
3anpoc, 3Ha4YuUT CNarB He NOHMMaeT 3anpockbl Mactepa. B atom cnyvyae Heob6xoaMMo nNpoBepuTb
noakntoyeHne mexagy M2 n cnansom (napameTpbl NOpTa, NOMEHATb MecTamu NiuHum A v B n 1.4.).
Ecnv BapuaHTbl He noMoratT, Heo6xoauMO BEepHYTbCS Ha aTan 1, T.K. BO3MOXHO M1 nonyyaet ot
mMacTepa He KOPPEKTHbIW 3anpoc, npobnema KOTOPOro MOXeT 3aKknyaTbCs Takke B
HenpasunbHoN HacTpowke nopta M1 n nogkntoyeHnn. Cam chakt nepegayumn M1 "kakux-10" gaHHbIX
ellle He O3Ha4aeT, YTO OHU NPUHATBI MO NOPTY OT MacTepa BEPHO.

Ecnu npn otBeTe TX CNT y M2 yBenunuuncs cpasy Ha 2, TO 3TO CBUOETENbCTBYET O HEBEPHO
HacTpoeHHoM napameTpe $EOT - oTBeT pas3burnca Ha 2 YacTu (aHanorMyHo Kak y mactepa Ha
atane 1).

Ha aTtane 3 Bo3amoxeH BapuaHT (O4eHb penko, OCOBEHHO ecnv CR3rMBOM BbICTynaeT
YCTPOMCTBO Ha MUKPOKOHTpOSfepe B cTagum paspaboTku) Korga CravB HavuvHaeT oTBedvaTtb
GbicTpee, yem M2 Bbigan B NopT 3anpoc OT macTepa. BHewHe ByaeT BbIrngaeTs HOpManbHO, HO
nepBbI 6anT oTBeTa BygeT NPUHAT OWMBOYHO NN He NPUHAT BooOLWwe. B utore oTBeT cnarea He
Bynet "noHaT" mactepom. Ecnm ucnonssyembli npotokon aensetcs, Hanpumep, Modbus RTU T0
MOXHO nonpoboBaTb nepesectn M2 B pexum $DAT=RTU. B atom cnyyae, ecnu CRC oTtBeTa He
cosnager, cyetdnk TX CNT He yBenuumTcs.
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5.6

dran 4. M1 nonyyaet oOTBET cnamBa u » 1 RT|—» 2 RT

yBenuumeaeT cyeTunk RX CNT. MacTep < |:| -« |:| « cnaiis

Kak npasuiio OaHHbIM 3Tan npoxoauT ycnewHo npu ycnoBun BbINONMHEHUA 3Tana 3.

lMocne npoxoxaeHust 3TanoB 1-4 MOXHO cumTaTb, YTO U3NYECKM CBA3b Mexay
obopyaoBaHMEM 4Yepe3 MOAEMbl YCTaHOBMEHAa.  YCMNEWHOCTb WX MNPOXOXAEHUS SABMSOTCA
HeobxoanMbIM yCnoBMeEM ANsi fanbHENLLEN HAaCTPOMKN CBA3MW.

Hanee, ecnn cBA3b Mexdy MacTepoM WU CIaViBOM YCTaHOBWUMACb, MOXHO CYMTATb 4TO
cuctema paboTtaeT. OgHAKO BO3HMKAET camasi pacnpoCTpaHEeHHasa CUTyaums - CHETYMKM y 0bomX
mogemoB yeenuumsatoTcs (TX CNT n RX CNT), a cBsi3u mexay obopygoBaHueM Her.

MpuynHa B 4aHHOM cryvae TOMbKO OHa - Y MacTepa Tanm-ayT OXugaHus oTBeTa HacTPOeH
Ha paboTty no "nposoay". MNpu nepedave No pagmo 3agdepKka pacrnpocTpaHeHust "3anpoc-oTBeT"
MOXET OTNM4aTbCa Ha NOPSAO0K - MacTep nepefaeT 3anpoc, Y Hero cpabaTbiBaeT "Tanm-ayT" 1 OH
nocbinaet cneagyrowmn 3anpoc un 1.4. OTBET OT cnarBa NpUXoauT, HO nodxe n "oTbpacbiBaeTcsa”
MacTtepom. YTobbl yoeanTtbcsa B 3TOM, MOXHO MEpPEKNounTb pabounit akpaH y M1 Ha pexnm N2 -
ckopee Bcero cdetunk TX CNT Bcerga Gonblie 2. Takke, MOXHO BKNIOYMTbL pabounii aKpaH B
pexunm N3 - ckopee Bcero B 6ydepe mogemMa HaxogaTCcsa OKONO AecAaTKa Uiy 0onbLue NakeTos.

Bbixoa B AaHHOM cry4ae - yBenuyunBaTb TaiM-ayT OXugaHusa oTBeTa y Mmactepa.

SKPAHbI PEXXVMA IMTPOBEPKW CBSI3U MEXXZY ABYMS MOLEMAMMU (PEXUM "MASIK")

[nsa npoBepku CBA3M Mexay AByMS MogeMamu yaobHO ncnonb3oBaTh pexum "Masik”.

B aToM pexume ogvH MOAeM MOCTOSHHO nepefaeT B 3a(hup TeCToBble NakeTbl (danee aToT
Moaem Oyaem HasbliBaTb «MacTEP») U XKAET Ha HUX OTBETA, a APYro — MpPUHUMAET N OTBEYaET Ha
HUX (Qanee — «cnemBy»). ObpaTuTe BHUMAHWE, YTO TEPMUHbI «MacTep» N «CnewB» NUCNOMb3YTCS
30ecb TONMbKO Ans yaobCcTBa onvcaHus pexuma NpOBEPKU CBA3KU, B pabovyeM pexnme OHWU He
MMEIT CMbICIa, TaK Kak Bce MoAeMbl B paboyeM pexnme paBHO3HAYHbI.

lMpn npveme OTBETOB Ha TECTOBbLlE MaKeTbl MacTep oTobpakaeT Ha CBOEM CUMMBOSIbHOM
nHauKaTope WHGOPMaUMIO O MPONyLWEeHHbIX OTBEeTax, a Takke 06 ypoBHe curHana npwu
NPOXOXAeHUM naketoB no paguo. lpu 3TOM OTAenbHO OTOBpaxaeTcs YpOBEHb curHana npu
npvemMe TeCTOBbIX MAKeTOB CMEWBOM W MpU NpMemMe OTBETOB Ha HMX MacTepoM, YTO MO3BONseT
OLIEHNTb Ka4yeCTBO CBSA3M B 00€ CTOPOHbI (MacTep - CNnens un criems - MmacTtep).

BknoyaTb pexmnm "Mask" Hy>XHO TONMbKO y MacTtepa, CrnenB JormkeH OblTb MPOCTO BKIIHOYEH
(paboTtaTb B WUTATHOM peXume), NOCKOSbKY Ha TECTOBbIE NMakeTbl MOAEMbl OTBEYAOT, HAX04ACh B
paboyem pexunme. 3Ta 0COOGEHHOCTb AenaeT NpoLecc NPOBEPKU CBA3M yO0OHLIM: AMsi NMPOBEPKU
HY)XEH A0CTYN U MaHUNynsauMM TONbKO C OgHUM MOZEMOM (MacTepom).

B pexnme "Masik" B KQ4eCcTBe crieriBa MOXHO UCMONb30BaTh HE TONbko Mogem Cnektp 868
Lora, HO 1 moaynb BBoAa BbiBoga Cnektp 868 IO Lora.

YcnoBHasa cxema B3anMogencTBmMs MOAEMOB B pexnme "Mask" nokasaHa Ha pUCyHKe HUXe.

Macrtep oTnpaBnser TectoBble
nakKeTbl U NpUHUMaeT OTBETbI Ha HUX

CneiiB oTBeYaeT, BK/OYasn B OTBET YPOBEHb
CUrHana Npu NpMeme TeCTOoBbIX NAaKeTOB

5001 7 u.t,ﬁlﬁaai

gy Mogaembl fomkHbl paboTaTb Ha 0AHOM J’ i =

i FPATEOC KaHane 1 C 0AUHaKOBOMN CKOPOCTLIO B adhupe. BPATEOC
oo Lgra (napameTpbl Ch 1 Ar [JormkHbl BbITb 0AMHAKOBbI) eaoHOnEM

CMEKTP 868 CMEKTP 868"

& R

®uicr Ha MHauKaTope macTepa oTobpaxaeTcs ] w -
== MHPOPMALIMA O MPOMYLLEHHBIX OTBETAX v @om
Ealesirnin, 1 06 ypoBHE CUrHaNa Npu npueme T M :m 1t
goag0ei o NaKeToB CNeiBOM M MacTepom
Mozem B pexume NpoBepky cBssu (mactep) Mogem B pa60qenn_p>e>1(mme (cneiis)
Bce MaHMNYNALMM NPOU3BOAATCA TONLKO Ha 3TOM MoAeme, UHGOpMaLMA O 3TOT MOAEM HY}KHO
KauecTse NPOXOXAeHMA NaKeToB B 06e CTOPOHbI TakXKe oTo6parkaeTcs Ha HeM NPOCTO BKAKOUMTL

Bxoa B pexum "Masik" npousBogutca M3 pabodero pexuma no Haxatuio =il v
OTMNyCKaHMWIO ee BO BpeMsi oTobpaxkeHus Ha uHaukatope npusHaka becOn.

© 000 «PATEOC» 1998-2024 e.
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5.6.1

A\ © seLect
v%exn \V/

Pa6ouunn
pexum

> >

A/NVHHOE lMpoBepka cBA3N

Appec cneiisa
OTobparkaeTca Ha

KOpPOTKOE BpemMA

Mpun Bxoae B pexum "mask" Ha KopoTkoe BpemMs ByaeT nokasaH agpec yaaneHHoro mogema-
cnenBa (No ymon4yaHuio wmpokoBewatensHoint FFF, nogpobHee 06 3ToM — farnblue), nocne 4ero
MOLEM Ha4yHET NPUMEPHO pa3 B CEKyHAOy nepefaBaTb B 3up TECTOBblE NakeTbl U OTOOpaXkaTb Ha
nHankaTope nHdopmaLmio 06 nx NPOXoXOEHUN.

Bxopa, B pexxum
| NpoBepKku cBA3M )
\C /

OTobparkeHne MHPopmaLmm
0 NPOXOXAEHWUMN TECTOBbIX NAKETOB

C4yeTunK HEOTBEYEHHBIX
NnakeToB

YpoBeHb curHana | |
Ha BxoJe crnamnea

\

I \
| YpoBeHb curHana Ha Bxoge mactepa || MpusHak pexvma “masik” |

Mpu oTnpaBKe KaXOoro Oo4YepedHOro TECTOBOrO NakeTa CYETYMK HEOTBEYEHHbIX MaKeToB
yBenuumBaeTca Ha 1, a npu nonyyYyeHnn oTeBeTa OT yaaneHHoro mogema — cbpacbiBaetcsa B 0.
OTobGpaxeHne 3TOro cyYeTyYMKa Ha MHAOMKATOpPE MPOM3BOAMTCS Ha KOPOTKOE BpeMS B MOMEHT
nepegayn TECTOBOroO MakeTa.

Takum obpa3om, ecnn Ha Kaxabli TECTOBbIV NAkeT MOAEM MOSy4YaeT OTBET, B MOSE CHETYMKA
HeNpUHATLIX naketos ByaeT muratb 1 (He BGyaeT Gonee ooHOrO HEOTBEYEHHOro naketa). Ecnm xe

OTBETblI HE NPUXOAAT, cYeTYMK OyaeT nocnegoBaTenbHO YBENMMYMBATLCA MPU OTMPaBKE KaXKgoro
HOBOro TECTOBOrO NakeTa u cOpOCUTCH TOMbKO NPV NONyYeHUn oTeeTa.

Mpn nony4eHun kaxxgoro otTBeTa obHOBRsSETCA MHAOPMaUua 06 ypPOBHAX CUrHana Ha Bxoae
cnenBa (Ka4yecTBO NPOXOXAEHWA TECTOBOro MakeTa OT MacTepa K CnenBy) U Ha Bxode macTtepa
(KayecTBO NPOXOXAEHUA TECTOBOIO NakeTa OT crnensa K macTtepy).

Mpn HaxaTumn Ha OCYLLECTBISAETCHA BXO[ B MEHI0 KOH(urypauum pexumma
"MagaK", npn HaXxxaTnm Ha KOPOTKOE oOTOOpaXatoTcsi AOMONHUTENbHbLIE SKpaHbl peXMMa.

\ M3meHeHune agpeca cnaviBa \
Appec cneiiBa f

JuY SELECT
ANVHHOE
Bbi6op mexay akpaHamu

—

CTaTUCTUKA NAaKeToB

A |4 »
KOpOTKOe P
-

VIEEGH «—,

ANNHHOE

Bbi6op M;xqqy 3KpaHaMu

A EXIT |

KopoTKoe

MpoBepka cBA3n

v v v
IN seLect| JiY SELECT| Ji SELECT|

M3meHeHune

ANVNHHOEe

Bbixog, 13 pexknma un
Mepesarpyska mogema

M3meHeHune ANVHHOE
MOLWLHOCTKN Nepeaayin B
peasibHOM BpeMeHU

A/IMHHOEe
MynbTUNANKaUUN B
peasbHOM BpeMEHU

B MeHI0 KOHdUrypaumm MOXHO BbLIATM M3 pexuma "masik”, N3MEeHUTb MOLLHOCTb nepenayn
NN MyNbTUNANKALMIO B pearibHOM BPEMEHM.
B meHl0 Bblibopa 9KpaHOB MOXHO Yy3HaTb U U3MEHUTb afpec BbI3bIBAEMOro CranBa Wnu

MOCMOTpPETb CTaTUCTUKY NPOXOXXAEHUA NAKETOB B NPOLEHTax.

U cCrionb30BAHME ALIPECALIMU B PEXKUME "MASIK"

Mpu Bxoae B pexum "mMask" KpaTKOBPEMEHHO OoToDpaxaeTca agpec mogemMa-cnerisa. Agpec
no ymonyanuio (FFF) siBnsieTca wWunpokoBeLaTenbHbiM — Ha Hero ByayT oTBevyaTb BCE MOOEMbI,
KOTOpble «yCrnblWaT» TeCTOBblE NakeTbl OT MacTepa.

Takon apgpec ynobeH, Korga Ha TepputopwuW, rae npoBepsieTcsl CBA3b, Ha BbIGpaHHOM
YaCTOTHOM KaHane paboTalT TONbKO ABa TECTOBbIX MoAeMa (MacTep W CriemB) U HeT Apyrux
«MOCTOPOHHUX» MOAEMOB (UMW OHWU BbLIKIKOYEHbI HA Bpems ucnbiTaHun). LLvpokosellaTtenbHbIn
agpec nossondet He 3aboTuTbCcA 06 agpecaumn TeCTOBbIX NAaKeTOB KOHKPETHOMY CriemBy — Ha
TecToBble NakeThbl byaeT oTBeyaTh Nobon crnems.
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Ecnu xe Ha Tepputopun pabotaeT HECKONbKO MOAEMOB Ha OAHOM KaHamne, BCE OHU HayHyT
O[lHOBPEMEHHO OTBeYaTb Ha TECTOBble NakeTbl MacTepa, YTO MOXEeT NMPMBECTU K HEBO3MOXHOCTU
NpOBECTU TECTUPOBAHWE.

[ns Bbixoga M3 TakoW CUTyauMuM MOXHO BbIKMKOYATb BCE «JULLIHME» MOLEMbI Ha BpeEMS
TecTupoBaHus. Ecnu xe 9TOT BapuaHT NO Kakon-TO npuyrMHe HeygobeH, MOXHO BOCMNOMb30BaTbCA
BO3MOXHOCTbIO M3MEHUTb aApec MOAeMa-crienBa Ha UHOUBUOyaribHbIU.

Mpn ucnonb3oBaHWM WHAMBMAYaANbHOrO ajpeca Ha TecToBble MakeTbl macTepa Oyaer
oTBevaTb TONMbKO MoAdeM, Yen cobcTBeHHbIn agpec (MYID) coBnagaeT € YCTaHOBMEHHbIM
NHAMBMAYaNbHbLIM agpecoM y MacTepa, Tak YTo A4S UCNoNb30BaHWUS MHAMBUAYaNbHOW agpecaunm
HY>XHO 3HaTb agpec MYID mogema-cnensa (oTobpaxxaeTcs Npy BKITKOYEHUN NMUTAHNA MOOEMA).

Hdaxe npu mucnonb3oBaHMM WMHAMBUOYaNbHOW agpecauun B pexume "Mask" crnegyet
WCKITIOYMTb NMOMEXWN OT APYrMx MogemoB, paboTatolmnx Ha BblIOpaHHOM paboyem kaHare.
OTUM «MOCTOPOHHUM» MoAeMam He obsa3aTenbHO OTKMYaTb NUTaHue (OHW He ByayT
MellaTb, OTBeYas Ha MHAMBMAYarnbHble TECTOBbIE MaKeThbl), HO OHW HE OOJKHbI MPU 3TOM
obmeHMBaTbLCA AaHHBIMU B 3chmpe, NOCKOMNbKy 3TOT obmeH ByaeT mewatb nposepke. Ons
9TOr0 [OCTaTOMHO Ha BPEMS MNPOBEPKM CBSI3M  OCTAHOBWUTb PabOTy BHELUHEro
o6opyaoBaHus, HULMMPYoLEero obmMeH AaHHbIMU Yepes3 «NOCTOPOHHUEY» MOOEMbI.

5.7

[ns nameHeHus agpeca cnegyeTt Haxogscb B pexume "Mask" HaxaTtb =1=E=eJ KOPOTKOE.
Ha nHgmkatope npy aTom 0To6pasnTcsa TEKyLL M agpec.

30ecb MOXHO NMMBO BEPHYTLCS B OCHOBHOM 3KpaH MOBTOPHO HaXaB =5 =eJIKOPOTKOE, n1u6o
BOWTU B PEXUM pefaKkTUpOoBaHWs agpeca HaxaTmem - NPV 3TOM HaYHET MUraTb
nepBbIN paspsag agpeca.

HaxaTtumamm KOPOTKOE Tenepb MOXHO W3MeHWTb 1-M pa3psg HOBOro agpeca, a
HakaTtvem - COXpaHUTb U3MEHEHUS, MOCMNe Yero HayHeT muratb 2-N paspsg
agpeca, KoTopbI aHanorMyHblM 06pa3om criegyet U3SMEHUTb U COXPaHUT.

M3meHmB nogobHbiM obpaszom Bce 3 paspsga agpeca (nocrne U3MeHeHust nocneaHero
paspsga agpec nepecrtaHeT Muratb), MOXHO MPOAOIMKUTL nepegady TeCTOBbIX MAKETOB YXe C
HOBbLIM a[PECOM HaxaTVeM mKOPOTKOE (BepHYTbCS Ha 3KkpaH pexuma "mask"). Agpec
coxpaHsieTca B QHOJY. YcnoBHas cxema AeiCTBUN NO UBMEHEHNSA apeca NokasaHa Ha PUCYHKE:

e &
. <

— A ﬁ PepakTupyemolit agpec cnensa A m
JKpaH pexunma npoBepKu = MuraeT MUraeT KopoTKoe
poTKOEe e Aldl
CBA3N - — ~ _
N seiccr]ig R > 1N sciecrig e
KopoTHoe T y AnmHHoe - AMRHOE [ HoBblIit agpec cneiiga
OctaHoBKa eyt oY SELECT oY SELECT
P 2R afpec cnensa 4 EXIT 4 Exi Bo3o6HoBNeHUE
TeCToBbIX KOpOTKMe KOpOTKMe
nakeTos N3meHeHUe N3meHeHne R PO R PR
Bxog B pegaktuposanue || 1-ro paspaga 2-ro paspaaa C HOBbIM aapecom
aapeca (1-i paspsa) | nepexog Ko 2-my paspsgy | | M3meHenue 3-ro paspsaga |

SKPAH HACTPOWUKU CUMBOJIbHOIO MHONKATOPA

PeX1M 1CroNb3yeTcs Ans NPOBEPKU U PerynmpoBKN SPKOCTU CUMBOJIbHOTO MHAMKATOPA.
Bxo/ Npon3BoanTCs 13 paboyero pexuma no HaxaTtuio 1 OTNYyCKaHUIO ee BO
BPEMS 0TOBPaXKeHUs Ha MHAVKaTope npusHaka Ind.
Hactponka nHgukartopa

A © seLect - - Bbibop
V%EXIT VIELlP | eall A SELECT APKOCTK
PaBoumii ANvHHoe L= _ KopoTKoe
pexuM | \V/ (" § EXIT
ANNHHOE

Ha wHovkaTope B 9TOM pexume oTobpaxkaeTcs Gerywjas CTpoka CMMBONOB. Haxatusimu

1= 8 =SJIKOPOTKOE MOXXHO YCTaHOBWUTb OOUH U3 4-X yPOBHEN APKOCTM MHAUKaTopa. [ns Beixoga us
PEXMMA HACTPOKN UHAMKATOPA HEOBXOAMMO HaXaTb m
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5.8

PeXum "KOMAHOHbIA"

KomMaHOHbIV pexXuM CryXuUT Ans KOHUrypaumm napameTpoB MOAYNSA C NOMOLLbI TEKCTOBbIX
komaHng. Ons koHdurypaumm notpebyetca MK n nobas TepMmmnHanbHas nporpamma (TepmuHan).
Mbi pekomeHgyem Moxa PComm (http://rateos.ru/files/PComm?210.zip).

g
B paspene
Bknagky “Transmit” crnegyeTt HaCTpOUTh TaK, "Communication Parameter"
ﬂ E|E‘” : ‘é’i‘hﬁl‘é MHa4ye BBOAUMbLIE CUMBOSbI He byayT OTKNMIOUYUTL Flow Control:
oTObGpaxaTbCA B OKHe.

. Property

S —td propery
(c)000 ' PATEOC Communication Parameter  Terminal | File Tranzfer | Cap

otk | SPECTR-I0'w1 .

rrz |OK

Commurication Parameter | Terminal]

Terminal type: |Dumb Terminal ﬂ Flow cortial | T~ RTS/CTS
Window Size NI oTR/IDSA
Size: |20 H |25 {col % row) [ =OMNA<OFF

Hiztory depth: |25 [Lrit: ran)

Trangmit

[+ Local echo
Send 'Enter' key as; -

B KOMaHAHbLIN PEXUM MOAYIb NEPEXOLUT:

e 13 paboyero pexuma npu nosyyeHnn no nbomy nopty 3-X CUMBOMOB «+». Kak MUHMMYM 3a
1 c go Havana u 1 ¢ nocne OKOHYaHMA NOCNeaoBaTENbHOCTU «+++» HE AOMKHO ObITb HUKAKMX
Apyrmx cumBonoB. TepMmmnHan JOmkeH OblTb HACTPOEH Ha COOTBETCTBYHOLLYK CKOpocTb. Ecnun
BXO[, OCYyLWEeCTBNsSeTCA No OoTnagodHoMy nopty, To Ha 57600 8N1. Ecnn no akTMBHOMY MNOPTY,
TO Ha CKOPOCTM Ha KOTOpbIA OH HacTpoeH komaHgon $COM (no ymonuanuio - 9600 8N1) mnu
oTobpaxeHa Ha vHaukaTtope. [locne Bxoga AaHHbIM cnocobom, Tun nopta aBTOMAaTUYECKM
3anoMMHaeTCs 1 UCnornb3yeTcs B AanbHenwem ansa sxoga no kHonke "CFG".

e /3 pabouero pexuma npu Haxatum kHonkn «CFG». B atom cnyyae Bxog 6yaer
OCYLLECTBIATLCA MO MOPTY, NO KOTOPOMY paHee Obin BXOA Yepe3 nocrnenoBaTenbHOCTb "+++"
unM no ymonyaHuto no RS232, ecnu nocnegoBaTenbHOCTb "+++" HMKOrga paHee He
BBOAMNACh.

Mpu3HaKoOM HaxoXAEeHUs MOoAZyns B KOMaHAHOM PEXUME SBMAETCSA 3aropaHue mHamkaTopa
«MODE» LUBETOM (MNM XenTbiM, ecnn uHaukatop «MODE» B Tekyluii MOMEHT
curHanuaupyeT Hanuuve AdaHHbix B Oydbepe ans nepepauym). Ha nopt BbIBOAUTCA NPUMEPHO
cnepgywulee NpuBeTCTBUE:

Ecnu npmnBeTCTBME HE NOABUIIOCDH!:

() 000' PATEOC' 23/02/2024 (10:01) ¢ BbiGpaH He ToT COM-nopT B nporpamme u T.4.
'SPECTR 868 Lora'vl.03 #sn:RL2000001 #name: EC”M BUOHbI HEYNTAaeMbl€ CUMBOIbI:
OK>

e napameTpbl COM-nopta B nporpamme He
COOTBETCTBYIOT NapameTpam nopta MOayns;
[anee, HaneyaTanTe B OKHEe TepMMHana ok> $DMP
komaHay $DMP u HaxmuTe knaeuwy "Enter" — broadcast TXID=FEF COPY=1 ,MYID=003

CH=3 PWR=0 COM=9600,8N1
— B OTBET MOAyIlb [O/DKEH BbIAATL CMUCOK -3 1pT=0 DAT=EOT EOT=0015 PSL=000 PL=0

CBOMX OCHOBHbIX NapaMeTpoB. DM=0 FEC=- CONC=0
IOADR=0A+IONDX=00 (0OAh) TFL=---- RT=-
IORPT=11111111 RFL=---- RTFL=----

MaxTt=715 ms
IOSLAVE IOALR=F0
IOSFT=010 IOSFV=----

IOINL=---- IODBN=00000000h

IOINF=00 IOFR[1:0] =0000,0000

IOUTM=---- IOUT[3:0]t=0000,0000,0000,0000
OK>

Bce komaHabl, nockblniaemble B MOAyfb, OOMKHbI HaudnHaTbest ¢ npedukca $ (0x24) u
3akaHumBatbcsa cumsonamm CR nnu LF (0x0D,0x0A) — knasuwa Enter.
Mocne nonyyeHus kKOMaHAbl, BO3MOXHbI CrieqyoLLme peakumm Mogyns:
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5.9
5.9.1

OK>| $hello ¢——— OtBeT “ER>" - BBOO HEen3BeCcTHOM KOMaHAbI
ER>| $COM=57600, 8nl |[¢— OTtBeT “OK>" - KOMaHAa BbINOeHa.

OK>| $Spsl1=333 <4—— OTBeT “?7>” - KOMaHAa BBeAeHa npaBUnbHO, HO
22> COLEPXKUT HEKOPPEKTHbIe NapaMeTpbl.

MNMocne wu3MeHeHUss napamMeTpoB, HeoOGXOoAMMO BbIMONHUTL komandy $S (save),
4TOObI M3MEHEHMS COXPaHUINCL B 3HEPrOHE3ABUCUMOW NaMsATU MOZY IS,

[na Bbixoga M3 KOMaHAHOIO pexuMa HeobxoauMo BbiNonHUTL komaHgy $E (Exit) wvnm
HaxkaTb kHonky "CFG".

[ns Toro, 4Tobbl HOBbIE N3MEHEHWST BCTYNUMM B CUIY, HEO6X0AMMO BbINONMHUTL KoMaHay $R
(reset) Mnn BIKIMIOYNTD U BKITHOYUTb MUTaHME 3aHOBO.

Ecnn Bbl He yBepeHbl, YTO MOAYMNb MMEET 3aBOACKME YCTAHOBKW, PEKOMEHOyeMm cOpocuTb
€ro HacTpouku B 3aBodckne komaHgon $IEE — a1o rapaHTupyeT nsBecTHOE MCXOLHOE COCTOsIHME
moayns. Nocne BBoga aToM KOMaHAbl MOAYIb aBTOMaTU4YeCkn nepecbpocutcs.

MAPOJIb HA KOMHALHbINA PEXUM.

B mogeme umeeTcss BO3MOXHOCTb YCTAHOBWUTb Mapofle HAa MW3MEHEHWE HacTpoeKk B
KOMaHOHOM pexume. [Maponb yctaHaBnuBaeTca komaHgon $CFEL. lMocne yctaHoBku napons
N3MEHEHME HACTPOEK B KOMaHAHOM pexume brnokupyetcs. [Mpu 3TOM He M3MEHSALWME NapameTpbl
mogema komaHabl ($DMP, $LOG, $SCAN u T1.0), He OnokupytoTcs. [Ons pas3GrnokMpoBKu
M3MEHEeHMs HacTpoek Heobxoaumo BBecTu koMaHay $CFU. PasbnokvpoBka AeNCTBYeT Ha BeCb
nocneaylownn ceaHc paboTtbl MogemMa (4nsi NOBTOPHOM ONOKMPOBKM HeobxoaMmo nepecbpocuTb
MOAEM).

PEXuMbI NEPEQAYM AAHHBIX (SDAT)

PEXuUM NEPELAYM [JAHHBIX « [TPO3PAYHbLINY

Moaynb nmeeT BHYTpeHHWU Bydep Ha ncxoaswme (NonbL3oBaTenbCkue) AaHHblIE pa3MepoM
2048 6ant. CoctosiHue Oydepa uHamumpyet cBetoamon MODE — 3aropaetca HERBLY npu
Hanuunn B Gycbepe AaHHbIX AN OTNpaBkW B acup, Npu 3anonHeHumn 6ydepa - {ulialT fpechbiN.

B agpecHom pexume ¢ nogTeepxaeHueMm, ceetoanon MODE racHeT Tonbko B TOM Cryyae,
€CNn nony4yeHo MOATBEPXKAEHWE OT yAaneHHOro MOoAyns Ha Bce AdaHHble B bydepe. Ecnu
yAaneHHbIn MOAYNb BbIKMOYEH WNn HedocTyneH no paguo, ceetoanon MODE 6ypet ropetb
MOCTOSIHHO, @ HOBblE BXOASLLMNE AaHHbIE NPMBEAYT K NEPEnOfIHEHWIO.

B octanbHbIX pexmmax csetogmod MODE racHeT cpasy e nocrne nepegadm nocnegHero
naketa B acdoup. K nepenonHeHnto Bydepa MoXeT NPUBECTUN TONbKO HEMPEPBIBHbIN MOTOK AAaHHbIX
CO CKOPOCTbLIO 3HAYMTENBHO OTNMYAOLNNCS OT CKOPOCTU B achupe.

Pexnm nepenaun gaHHbIx 3agaetca peructpom $DAT B kOMaHOHOM pexume Unun 4yepes
CUMBOJIbHbBIN MHONKATOP Y MOXET UMETb Creayowme 3HaYeHns:

"Mpo3payHbIi” pexmm $DAT=EOT
D PeXuM nepeaayun no CUMBOJTY. $DAT=EOC
D Mepenaya naketoB Modbus RTU $DAT=RTU

S Mepenaya NakeToB C KOHTPONbLHOM cymmoit DALLAS CRC8  $DAT=DL8

Bo Bcex pexnmax TekyLwmn nakeT yganseTcsa us bydgepa B criegyowmnx cnyvasx:

- HET MecTa A4ns npuema Havyana naketa (6ydep nepenosniHeH);

- B pouecce npuema AaHHbIX Npou3oLLno nepenonHeHve bydepa;

- npou3sowuna owmnbka npuema 6arta nNo NopTy (Y4eTHOCTb, HapyLleHne popmarta u 1.4.).
YpaneHue nakeTta 6yaeT BbINOSIHEHO NOcCre NoNny4YeHUsl Npu3Haka ero KoHua.

Hanpumep, ecnu Bo Bpems npuema ASCII cTpoku "11122243337" Ha cumBorie '4' nponsoLuno
nepenonHeHne Gydepa nnu CUMBOM NPUHAT C OLLUMOKON YETHOCTM UK OBHapyXeHa oLmnbka
kagpa (acuMHXpOHHOro nocriegoBaTenbHOro mnpoTokona RS232/485) 1o, nocne npuema
nocnegHero cumeona '7' 1 No ncreyeHnn Tanm-ayta EOT (Hanpumep, B pexume npoTokona
EOT) u3 6ydepa byaet yoaneHa Bcs cTpoka "11122243337".
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MepenonHeHne BxoadLero bydepa sSBNAeTCS NPU3HAKOM HENPaBUIIbHO HACTPOEHHOM
norukun paboTbl BHelHero obopyaoBaHus. Kak npasuno, 3To HEBEPHO BbICTABIEHHbIV TalM-
ayT OXMOaHUA OTBETa B MPOTOKOSE BHELHero o6opyaoBaHus - 3anpochl LWAKTCA HAMHOIo
Yyawle, 4em Moaynb cnocobeH AOCTaBWUTb OTBET OT yAaneHHoro obopyaoBaHus.

B cnyyae, Korga Tanm-ayT BHELLHEro NpoTokona "HacTpoeHr" anst paboTkl N0 NPOBOAHOWM
NVHUM (MUHUMAanbHBIN) N €er0 He8O03MOXKHO U3MEHWUTb, ANS NPeAoTBPaLLEHUS 3anoSTHeHNS
6ydepa NoCcTosIHHLIMK 3anpocamu npegycmMoTpeH napameTtp $PL (Packet Limit), koTopbii
3afaeT MakcumarbHOe YUCNOo NakeToB KOTOPble MOryT OAHOBPEMEHHO HaxoanTbes B Bydepe.
Hanpumep, ecnn napameTp 3agaH paeHbiM 3 n B bydepe yxe HaxoasaTcst 3 nakeTa, TO HOBbIN
npuweawmn 4-bii nakeT B 6ydep Ha 3anucbiBaeTca. CTOUT 3aMeTUTb, YTO 3adaHne
napameTpa $PL He rapaHTUpyeT paboTocnocobHOCTbL cUCTEMbI (FAe HEeT peryriMpoBk/ Tanm-
ayTta) no acmpy.

Mo ymonuaHuio, napameTp $PL oTknioyeH (paBeH 0) - B Oydepe MOXKET HaxoauTbcst
MakcMMaribHO BO3MOXHOE YNCIIO NakeToB..
Yepes cMMBOrbHbIM NHOMKATOP 3agaeTcsa napemeTpom PL

5.9.2

PEXuM NEPEAAYM AAHHBIX «[TPO3PAYHBLIM» EOT

CasizaHHble € 3TUM pexnumoM komaHabl - SEOT n $PSL. B aTom pexnme nonb3oBaTenbckue
AaHHble nepefatoTcsa B achmp 6e3 kakoro NnMbo aHanmsa co CTOPOHbI MOAYNS.

Mpu3HakoM ¢opMMpoBaHMA MNakeTa ANA nepegadn B adup sBNSETCS Tanm-ayT nocne
npvema nocnegHero Gamta AaHHbLIX - Kak TOMbKO TaWM-ayT NpeBbllaeT 3adaHHOe 3HayveHue,
AaHHble "3awenkuBatoTca" B Oydepe B nakeT m CTaHOBATCA B o4yepenb Ha nepegadvy B achump.
Mpuweawmre cnegoMm AaHHble OyayT GydepmsmpoBaTbCA M OTHOCUTBLCA YXKe K criegylowemy
nakety. Tanm-ayT 3a0aeTCsl YMCNIOM CUMBOJSIOB Ha TeKyLleW CKOPOCTM mnopTa AaHHbIX WU
nporpammupyetcsa komaHgon $EOT (End Of Time). Hanpumep, ecrnv ckopocTb MO MOPTY paBHa
9600, To 1 cumBon nepepaetcs 3a ~1.04 mc. MNpu 3HavyeHnn $EOT=0015, TanmayT GyaeT paBeH
15*1.04= 15.6 mc.

B cnyuvae, korga gaHHble MOryT NpeacTaBnsiTb COO0M HEMpepbIBHbIN NOTOK MHAOpMauun 6e3
nays unu e pasmMep eAMHOPa30oBbIX AaHHbIX NpeAHasHadYeHHbIX ANA nepefavy npeBbllaeT
BHYTpPeHHUNn 6ycdep moaema, OAornonHumersnbHbIM MNPU3HakoM OPMUPOBaHUSA naketa And
nepegayun B amp MOXET CryXuTb napameTp "Hapesku" gaHHbix $PSL (Packet SLice), koTopbin
3agaet pasmep B 6anTax x 8 npu NpesbILLEHNN KOTOPOrO, YXKe NPUHATbLIE paHHee B Bydep AaHHbIe
6e3 nays "sawenkueawTcs" ons nepegadn B adup. Hanpumep, ecnu 3HaveHne $PSL=025
(25*8=200) n B 6ychep moaynsa HenpepbiBHbIM NOTOkOM noctynaeT 800 6awnT, To B utore B 6ydepe
chopmupyetca 4 naketa. "Hapeska" npoucxoguT TONbLKO NPU HE HYNEeBOM 3HaYeHUM napameTpa
$PSL. Ecnu $PSL=000 (no ymomn4yaHuio) To B TEKYLLEM MPUMEpPE MO OKOHYaHuUKM npuema 800 Gant
cpaboTtaeT Tonbko TanmayT $EOT u B Gydhepe Gyaet 1 nakeT pasmepom 800 6aiT.

Takum obpasom, ycnosmsamu ang oopMMpoBaHMA NakeTa Ans nepegayun B ahmp B 4aHHOM
pexume aBnsoTca Tanm-ayt SEOT no npuemy nocnegHero 6arita UMM pasmep NpuHATBLIX AaHHbIX
npesbicun 3HadeHne $PSL.

lMpo3payHOCTb O3Ha4yaeT, YTO AaHHble, NOCTYNMBLUME Ha MocrefoBaTenbHbIN NOPT MOAYNS
HEe HyXOawTcs B KakoM nubo cneumanbHon ob6pabotke wn  OyaoyT [gocTtaBneHbl  Ha
nocnefoBatenbHbI NOPT (MOPThl) yaanéHHoro moaynsa 6e3 nameHeHun. To eCTb MOXHO rOBOpUTb
O MPO3PaYHOCTM Ha YPOBHE «MocrefoBaTernbHbI NOPT OAHOIO MOAYNS» — «MNocneaoBaTerbHbIV
nopT (MopTbl) yAanéHHoro (yAanéHHbIX) Moaynemn».

Bnarogapss TakoW npo3pavyHOCTM npakTudeckn noboe BHewHee o0bopyaoBaHue,
paboTatowee no nposogam, byget pabotatb u Yepes paguomoaynu, He 3amedasi, 4To paboTaet
yepes HUX — Anst Hero paboTa Yyepes3 Moaynu He ByaeT oTnnyaTbCca OT paboThl NO NPOBOAAM.

MpoTokonbl, No KoTopbiM paboTaeT BHewHee obopygosaHve (ModBus, Bonwvg w T1.4.)
NPaKTUYECKN HE UMEIDT 3HAYEHUS, MOCKONbKY MOoAynu ByayT Npo3payHbl Ans 3TUX NPOTOKOSOB.

Bce 3710 kacaeTcsa Kak NpPOCTbIX CUCTEM, KOrga HYXXHO CBSidaTb Mapy YCTPOWCTB C MOMOLLbIO
ABYX Moaynen, Tak u 6Gonee CroXHbIX cucTem cbopa [aHHbIX M3 MHOXECTBa YyAan€HHbIX
06bekToB. HuKakux cneumanbHbIX OFpaHUYEeHWM Ha KonuyectBo OOBLEKTOB B cucTemMe C
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5.9.3

5.9.4

5.9.5

5.9.6

paguomMoaynsiMM HeT: MOXHO ckasaTb, YTO ecnu cuctema paboTaeT Mo npoBodaM, OHa
npakTU4Yeckn HaBepHsika byaeT paboTaTb 1 Yepes paguoMoaynu.

PEXuUM NMEPELAAYM JAHHBIX «[10 cumBosTy» EOC

B pexume EOC npusHakOM KOHLA AaHHbIX U, COOTBETCTBEHHO, CUIHANIOM (POpMMPOBaHUS
MOAyreM nakeTta Ansa nepefayun B acpup asngeTtca crneumanbHbin cumson EOC. Cumon 3agaeTtcs
komaHgon $EOC. CnenyeT OTMETUTb, YTO HEMPEPbLIBHbLIN MOTOK 3aKaHYMBAIOLMIACA CUMBOJSIOM
EOC He pomkeH npesbllwatb pasmep Oydepa mogema. B atom crnyyae paHHble He OyayT
nepegaHbl B 3cmp No npuymHe nepenonHeHnsa bydepa n 6yayt yoaneHoi.

PEXUM NEPEAAYM AAHHBLIX « MODBUS» RTU

B pexume RTU npusHakoM koHUa faHHbIX siBnsieTcs Taum-ayT $EOT (aHanornyHo pexumy
EOT). OgHoBpeMeHHO ¢ NpMeEMOM, OCYLLEeCTBNSAETCS nogcyeT KOHTpornbHon cymmbl (CRC) AaHHbIX
no ctaHgapty npotokoria MODBUS RTU. Mo wucteyeHun $EOT paHHble "3awenkuBatoTtcs" B
oyepenb Ans nepegadn B adomp. Nepen Havanom nepepjayn B ahmp, NakeT npoBepsieTca Ha
KOPPEKTHOCTb KOHTPOSIbHOW CyMMbl - €CMW OHa He coBnana, To nakeT yaansetca u B aup He
nepegaetcs. [aHHbIN pexuMm yaoobHO NpUMEHsTb Korga MogeM nogkntodeH Kk cetn RS485 B
KOTOpPOM €eCTb TpaduK, 4acTb KOTOPOro He HYXHO nepefaBaTb B acdump. B gaHHOM pexnme
OCYLLECTBMSAETCH aHanu3 [aHHbIX Ha CcooTBeTcTBME nakeToB cTaHgapTty Modbus RTU no
KOHTPONbHOM cyMMe. Takke, BO3MOXHa unbTpauusa no agpecaMm C MOMOWb (OUIbTPOB Ha
nepegauvy.

PeEXXuM nePEAAYM AAHHBIX « DALLAS» DL8

Pexum aHanornmyeH nornke pabotbl pexmma RTU, TONMbKO KOHTpONbHasi cymMa OaHHbIX
nogcuutbiBaetca no anroputmy DALLAS CRCS8 (ncnonbayeTtcs B NPOTOKONax oxXpaHHO-MoXapHbIX
cucTem).

OCOBEHHOCTU PEXXUMOB MEPEAAYN JAHHbBIX

Kak rosopunocb paHee, npu paboTe pagvomMopynen B MNpO3paqyHOM pPEeXMME BHELUHee
obopyaoBaHune «He 3amevaeT» ux u paboTaeT Tak xe, Kak U No NpoBoaam.

Mpn 3TOM CTOUT MNOMHUTL O HEKOTOPbIX OCOBEHHOCTAX nepedayn AaHHbIX 4epes
pagnomoaynu. OCHOBHbIE NPUYMHBI, NO KOTOPbLIM CUCTEMA OTKa3biBaeTcsa paboTaTtb Yepes Moaynm
(ecTecTBeHHO, NpegnonaraeTcs, YTO OCYyLLECTBEHa NPOBEPKa CBA3N MeXay CaMUMmn ModynsMm):

e 3aepxKa Npu nepegayun gaHHbIX;
e pasbueHne JaHHbIX Ha YacTy;

3ALOEPXKA MNMPU NEPEOAYU OAHHDbIX.

"MaBHOe (M Haubonee 4acTo NpuBOAsLLEE K TOMY, YTO 0BoOpyaoBaHMe «He xo4eT» paboTtaTb
Yyepes Moaynun) oTnmMymne paboTkl Yepes Moaynu OT paboThl NO NPOBOAY 3aKNioYaeTCca B 3aepXKax
npv nepegaye AaHHbIX. Ecnv npu pabote no npoBoOAy 3a4epXKKn MPaKTUYECKU OTCYTCTBYIOT, TO
npu paboTe Yyepes pagnoMOAy M OHU MOTYT COCTaBMSATb COTHU MUMNMNMCEKYHA N AaXe CEKYHAbI.

Takue 3agepxKn BO3HWKAIOT U3-3a TOro, YTO MyTb NPOXOXAEHUSA AaHHbIX Npu paboTe yepes
MOAYNUN «yONUHSIETCA»: MOAYNb OOMKEH NPUHATE AaHHblIE MO NOpTy B CBow Bydep, NOHATb, 4YTO
nakeT AaHHbIX KOHYUIICA M MOXHO nepefaBaTb €ro B 3omp, BKIKOYUTL NepeaaTymK, OCyLLEeCTBUTb
nepegayy AaHHbIX NO paguo, NPUEMHBLIN MOAyNb AOMMKEH NPWHATL AaHHble B cBOM Bydep,
NPOBEPUTL LENOCTHOCTb U BblAaTb UX HA CBOW NOCeAoBaTENbHbIV NOPT.

[ns cucteM, NOCTPOEHHBLIX MO TOMOMOrMM «3Be3da» C MPOTOKOSIOM Onpoca yaanéHHbIX
06BHEKTOB MO NPMHUMMY «3anpoc MacTepa — OTBET CrerBa» Hanuyne OOMNONHUTENbHbBIX 3adepXKeK
npu paboTe 4Yepe3 moaynu NpuBedeT K YBENUYEHUIO BPEMEHW Mexay OTnpaBKoOW 3anpoca
MacTepoM W NOMy4YeHnto UM OTBETa OT cneriBa. B npoTokonax Takmx cuctem npakTuyecku Bcerga
onpegeneHo Bpems (Tanm-ayT) OXKMAaHUA MacTepoM OTBETa OT CrenBa — eCrniv OTBET He Mofy4YeH
3a 370 BPEMS, MacTep CYMUTAET, YTO CreNB He OTBEYAET U BblgaeT OLINOKY.

BrnonHe MoxeT okasaTbCs, 4YTO Npu paboTe Yepe3 MOAYNM OTBETbl OT CNENBOB MPUXOAAT C
onosgaHMemMm — Korga MacTtep MX Yxe He xgeT m coobuwaer o6 OTCYTCTBMM CBSA3M UMK
HenonyyYyeHun oTBeTa OT crerBa.
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5.9.7

Ona wvcnpaBneHnss Takon cuTyauum HeobxoouMMO YBenuuMBaTb BpPEMsi OXuOaHWs
OTBETOB B HacTpoKMkax MacTepa cuctembl. Kak npaBuno (npaktudecku Bcerga), cuctema
npegycmaTtpuBaeT Takoe ysenunyeHne — mactep (nynbt, J1IK, OPC-cepBep) OormkeH
MMEeTb BO3MOXXHOCTb KOH(UIypauum BpeMEHHbIX NapaMeTpoB NPOTOKona.

MakcnmansHoe BpemMa oXunaaHunAa otBeTa OJ1A BHeWHero OGOpy.EIOBaHVIﬂ B 3aBUCUMOCTU OT

ckopocTn B agupe ($AR) OocHOBLIBAETCS Ha npeanonoxeHuu nepepadn B obe CTOPOHbI (3anpoc-
OTBET) NakeTa MakCUMaribHOW AfVHbI

~256 6anT) 1 NnpeacTaBneHo B crieqyloLlien Tabnuue:

MakcumanbHoe BpeMsi OXnaaHus oTBeTa ANs BHELLUHEro
o6opyaoBaHusi, Mc (6e3 NpMMEHEHUS PETPaHCNATOPOB)

0 980 4800

1 1760 2700

2 2700 1800

3 3125 1600

4 4500 1100

5 5470 1000

6 9300 600

7 22000 400

K atomy BpemeHun pekomeHagyeTcsi gobaensatb ewe 100-200mc. Ecnn obmeH B cucteme
NPOMCXOANT KOPOTKUMW NakeTamu, Ans YBENMYEHUst NMPONYyCKHOM CNOCOBHOCTU (4acTOTbl onpoca
CINAVBOB) BPEMS OXUOaHME OTBETA MOXHO MOCTEMNEHHO YMEHbLUAaTb 3KCMEePUMEHTAasNbHbIM NyTEM,
Hanpumep, ecnv npoxoxgeHne 3anpoca 1 nosydyeHne oteBeta 3aHMMaeT He 6onee 800mc, TO HeT
CMbICMa yCTaHaBnuBaTb TaMM-ayT B 3Ha4YeHUU 1c - ecnu 3anpoc unm oTeeT "noTtepsancs”, To no
ncreveHnn 800mc ero yxe He ByaeT 1 no npowecTamm 1c.

Ecnn B cucteme ucnonb3yoTcs peTpaHCNATOpbl, TO 3a4epXKM Npu OOCTaBKE OaHHbIX 4epes3
LilenoYKy peTpaHCcnsaTopoB OyayT ANMHHEE (NPUMEPHO B 2 pas3a Ha KaXkabl peTpaHCnAaTop).

PA3BUEHUE OAHHbBIX HA YACTMU.

[pyron BEpOATHOM (XOTS 1 ropasfo MeHee 4acTomn) NPUYMHON OTKasa paboTbl CUCTEMbI Yepes
Moaynu siBNsieTca pa3bueHne nocneaoBaTeNbHOCTM AaHHbIX HAa HECKOMbKO NaKeToB Npu nepeagaye
nx yepes mogynun. PaccmoTpum Ha npumepe pexum EOT ("npo3padHbin®).

Ycnosuem GopMUPOBaHUA nakeTa AaHHbIX ANd nepefadv B ahup SBNAeTCs naysa Mexay
npuxoasawmmMm aaHHbiMn (napameTtp $EOT) - ecnu nay3a npeBbllaeT 3agaHHOE 3HaveHue,
AaHHble "3alenkuBatotca” B nakeT. Bce nayuime cnegom AaHHble B 9TOT NaKeT yXKe He nonaayT u
OyayT nepenaHbl CnegyroLwmnm NakeTom.

K npumepy, ecnu Ha nopT moaynsa npuxoguT notok n3 100 6ant ¢ nayson nocne 80-ro 6anta
6onblue Yem napameTp $EOT, To B adhupe ByaeT 2 naketa AaHHbIX - 80 1 20 GanT.

Mpwn atom nonyyartens nonyynt Bce 100 6ant gaHHbIX, HO AByMSA naketamu no 80 n 20 6anT ¢
3a0epXKon mexagy Humu. [lonyyatenb AaHHbIX MOXeT ObiTb HEe rOTOB K TakOMy W MOXeT
BOCMPUHATL pa3pbiB B NakeTe AaHHbIX, Kak OWmMOKy. YTOObI NCKMOUYNTL Takyro cuTyauuto, cnegyet
yBenuunTb napameTp $EOT.

Mo ymonyanuto $EOT=0015, 4yTo cooTBeTcTBYET 15 MC M nayse B ~15 6alT Ha CKOPOCTU MO
ymonyaHuio 9600. 31o gocTtaTtoyHo Ans 60NbLUMHCTBA NPUMEHEHUIA.

Kpome naysbl mexay Gantamy Takke crieqyeT yunTbiBaTb MakCMMarnbHbIA pa3mep AaHHbIX,
KOTOpble MOAEM MOXeT nepeaatb B adoup 3a 1 pa3 (234 6awnt). B cnyyae, ecnn Ha nopT mogema
NOCTynaKT MaccuBbl AaHHbIX 6OnbLen AnNvHbI, Npy Nepegadve No pagvo MoAeM pa3obbeT MX Ha
HEeCKoNbKO nakeToB. [1pn 3TOM MPUEMHBIN MOAEM BbIOACT MPUHATLIE U3 3adnpa AaHHbIE Ha CBOW
NOPT TawkKe HECKONbKMMWU «nopunsmmn». B 9TOM criyyae MOryT BO3HUKHYTb OMNpeaeneHHble
npobrnembl ¢ o6beanHEHNEM TaKMx NAKeTOB B eAWHbIN 6nok. PelueHne Takon npobnembl, ecnu
OHa BO3HMKaeT, OOJMKHO NPOu3BOAMTCA Ha Oonee BbICOKOM YPOBHE CUCTEMbI MW C MOMOLLBHO
aKTMBM3aUUM MeToda KOHKaTeHauun JaHHbIX.

BYOEPUSALIMA MPUHATBIX U3 3OUPA JAHHbLIX. KOHKATEHALIMA OAHHBIX
Ha npuHaTble n3 adupa gaHHble B Moayne npegycmotpeH Bydep. B cnyvae ecnu ckopocTb
obmMeHa no ahmpy HaMHOro MpeBbIaeT CKOPOCTb OOMeHa Mo nocrneaoBaTeNbHOMY MOPTY 3TO
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5.10
5.10.1

npegoTBpaLLaeT noTepio AaHHbIX. [aHHble NpruéMHbIX BydepoB nocnegoBaTenbHO nepegarnTcs
Ha nocnegoBaTeNbHbIN NOPT MOAYNA B NOPSAKE NOCTYNNEHNs nx U3 agupa.

HekoTopble NpoTOKOMbl NepeAayvn AaHHbIX He NoApa3yMeBaloT TauM-ayT Mexay CUMBOMaMm
BHYTPM HenpepbiBHOrO coobuieHns. Pasmep HenpepbiBHOrO COO6LIEHMS MOXEeT npeBbilaTb
MaKcumanbHbIN pa3mep nakeTa, nepegasaemMoro B acump moaynem. Mogyne 6yaet pasbusaTb 310
coobueHne Ha 4vactn. B Takom cnyyae, AaHHble MOryT ObiTb AOCTaBfieHbl KOPPEKTHO, HO C
naysamm mexgy 4actsiMu. 9T faHHble He OyayT BOCNPUMHATBHI NPUEMHbIM 0O0pyAOBaHMEM WK
OyayT BOCMPUHATLI KAK HEKOPPEKTHbIE.

YcTponcTBa coegmMHeHbl HanpaMyto:

| YCTPONCTBO Nepenayun AaHHbIX |—> nakeT JaHHbIx 388 6anT. —>| YCTPONCTBO NpMeMa AaHHbIX |

YcTponcTea coeHeHbl Yepes MOAYIU:

| YCTpONCTBO nepegayn AaHHbIX | | YCcTporcTBO npnema ,D,aHHbN<
I * /
naket 200 6ant

naket 188 6ant

| naket 388 Gant |

I 200 Gant 1

- e o

Moaynb He MoxeT nepefatb Bce 388 6ant ogHum naketom. OH pa3buBaeT ero Ha 4YacTu u
Kakgylo 4acTb MapKuMpyeT creuuanbHbiMU Mapkepamu. [puemMHbIn mMogynb, Npu akTuBauum
AaHHON (PYHKUMN MOXET KX KOHKaTeHupoBaTb (0O0bedeHuTb) B OAMH MakeT M BbigaTb B MNopT
€OVHbIM LENbIM.

Ona yHKUMM KOHKaTeHauun B Moayne BblaeneHbl 2 6ydepa no 900 (obwmn pasmep 1
nakeTa ans KoHkaTeHauMm He MoXeT npesbiwaTb 900 6anT).

Mpwn paspelleHnn KoHKaTeHaUUN AaHHbIX Bblgada NPUHATBLIX JaHHbIX Ha nocrnenoBaTenbHbI
nopT MOAYSIS NPOUCXOAUT B CrEAYIOLWNX Cnyyasx:

e nony4eH NpPuU3HaK NOCNegHUX OaHHbIX;
e Oydep nNonoH (npuxogsime AaHHblE UMEKT MPU3HAK He MOCNegHUX OaHHbIX U UX o0WwmiA
o6bem npeBbILaeT Unn paBeH pasmepy bydepa).

KoHkaTeHauus aktuBmampyetcs yctaHoBkon cpnara $CONC = 1, nHaye gaHHble BblAATCH
Ha nocregoBaTterbHbIN NOPT MOAYIIS NO MEPE NOCTYNNeHnsa u3 agupa.

PEXXUMbI PABOTbI 10 3®UPY (FTAPAHTUN JOCTABKN JAHHbIX AQPECATY)

AIPECALIMA
B mogyne Bo3moxHO ucnonb3oBaHue 4096 (000...FFF) agpecoB. Agpeca pasgeneHbl Ha
nHOMBUAYyanbHble, FPYNMnoBbLIE M LUMPOKOBeLLaTenbHbli. Agpec cogepxnt 3 umdpbl B 16-puyHOM
dopwmare.
e Agpec aBNsieTcH WMpOoKoBewaTenbHbIM, eCcni OH paBeH FFF.
e Anpec ABngeTcHa rpynnoBbIM, ECNU OH coaepXuT undpy F.
e Bce ocTtanbHble agpeca ABNATCA UHAMBUAYaNbHbLIMUA.

Kaxgbin moaynb nmeet aBa agpeca — cobctBeHHbIn $MYID n agpec nonydatens $TXID.
Agpec nonyyaTtena MoxeT 6biTb NobbiM, @ agpec OTnNpaBUTENSA TOMbKO UHAMBMAYanNbHbIM. [Ba
unn donee moayns He MOryT MMeTb OAUHAKOBLIN agpec MYID.

Mogynn B cetn MoryT 6bITb 06beAuHeHbl B rpynnbl - 4acTb UUMP MX «COBCTBEHHOrO»
agpeca JormkHbl 6biTb oguHakoBbiMU. Hanpumep, agpeca 120, 121,...12E o6pasytoT rpynny. Ons
nepegayn gaHHbIX BCeEM agpecaTtam AaHHOW rpynnbl HEO6XoaNUMO agpecy nonyyatens npucBOUTb
3HayeHune 12F.

MakeTbl, NnepegaBaemMblie B achmpe, cogepxat nHpopmaumo 06 agpecax, Ha OCHOBaHUN 3TOW
WHOPMaLIMM  KaXObI MPUHABLLUMA NaKeT MOoAyMb MOXET CyaAuTb O «MPUHAANEXHOCTU» W
«Ha3HavyeHuM» OaHHOro naketa. Hanpumep, ecnvn oguH 13 mogynen nveet TXID=12F, ero nakeTbl
ByayT «npuHumaTb» Bce moaynun, agpeca MYID koTopbix HaunHatoTesa ¢ 12. Ecnn xe, Hanpumep,
agpec TXID=205, ero nakeTbl 6yaeT «npuHMMaTbh» TONbKO Moaynb ¢ agpecom MYID=205.
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Moaynb moxeT paboTaTb B 3upe B TPEX pexnmax:
- lWMpokoBellaTenbHbIN (UK rpynnoBon);

- agpecHbl 6e3 NOATBEPKAEHWS;

- aApecHbIN C NoATBEPKAEHNEM.

5.10.2 LINPOKOBELLATEIHbIN PEXUM

Moaynb paboTaeT B LUMPOKOBeELLUATENbHOM pexume, ecnu napametp TXID He sBnsaetcs
nHameuayansHeiM. B aTOM crnyyae mogynb oTnpasnseT B aup «WMpoKoBeLaTernbHble» NakeThbl,
KOTOpble «CnblWwaT» BCe MOAYNU (Mnu rpynna mogynen).

B wmnpokoBeLaTenibHOM peXxnume rapaHTua OCTaBKkM NakeTa AaHHbIX agpecaTy OTCYTCTBYeT.
3710 He aABngaeTcs Npobnemon ecnu NPpoTOKOSbI, NO KOTOPbIM paboTaeT BHELUHeE
obopyaoBaHue, obecrnedrBaeT KOHTPOSb AOCTaBKM AaHHbIX HA CBOEM YPOBHE, @ UMEHHO Tak U
eCTb B nogasnswoLieM 6onbnHcTBe cnyyaeB (npotokonbl Modbus n um nogobHbie).

BeposaTHOCTb AOCTaBKM NakeToB MOXET ObITb YBENUYEHa BCNOMOraTesibHbIMM MeTO4aMu:

e NNOMEXOYCTOMYMBbBIM KOOUPOBAHUEM;

e  MynbTUMMMKaUNEN OAHHbIX;

e CHWXeHMeM CKOpPOCTU nepefayn B agumpe.

Takke, ANa yBenuyeHWsi BEPOATHOCTM LOCTaBKM MakeTa B LUMPOKOBELLATENTbHOM pexume
3afencTBoBaHbl [Ba [OONoSfiHMTEnNbHbIX napameTpa - COPY wn PAUSE. [Mapametp COPY
onpeaensdeT 4YACNO KOMUK LWIMpOKoBeLlaTernbHbIX naketos, napametp PAUSE - naysy B 100mc
WMHTepBanax Mexagy nepegadven konun naketos. Hanpumep, COPY=3 n PAUSE=10 o3Hay4aerT, 4To
KaXkObl LUMPOKOBELLATENbHbIA NakeT OyaeT nepegaBaTbCca No 3 pasa ¢ nay3on mexagy Humm 1c.
Ecnu 3HaveHne COPY = 1, 1o napameTp PAUSE He numeeT 3Ha4eHus.

Mpumepsbl kKoHUrypauum (Npu BeiBoge koMaHabl $DMP):

TXID=FFF COPY=1 - LUMpokoBeLllaTenbHbIn pexnm. Nepenaetca 1 konua nakeTa.
TXID=00F COPY=1 - rpynnoBomn pexum. MNepenaetca 1 konusa naketa.

5.10.3

TXID=FFF COPY=2 PAUSE=10 - wupokoBeLlaTeNbHbIi pexum. Kaxabii naket nepegaercs no
2 pasa cnaysonB 1c.

OCoBEeHHOCTLIO  LWIMPOKOBELLATENbHOIO  pexmma  dBndetcd  TO,  4TO  MOnyudvB
LUMpOKOBeLlaTeNbHbIA NakeT MOoAyrnb BbldaeT €ero Ha CBOW MOPT AaHHbIX B HE3aBUCMMOCTM OT
cBoero 3HadyeHuss $MYID. [aHHbIN pexum HeobGXxoaMMo ycTaHaBnuBaTb Ha 6as3oBoM Moaeme B
cnyyae KoHurypauum cetu "Touyka-MHOroTouka".

Mo ymonuanuio, napametp COPY=1 n B nogasnswowemMm O0MbLIMHCTBE Clly4yaeB HeT
HeobX0ANMOCTU €ro USMEHSTb.

ALPECHbIN PEXXVUM BE3 MNOATBEPXEHUA

[na paboTbl B agpecHoM pexume 6e3 noateepxaeHusi napameTtp TXID gomkeH cogepxaTb
HAMBMAYanbHbIM agpec, a napameTp WA y nepedarouje2o mModyJisi yctaHoBreH B 0.

B naHHOM pexume OTCyTCTBYET rapaHTusa JocTaBku. MeToabl AN yBeNMYeHUs BEPOSITHOCTY
AOCTaBKM  @HamNoOrn4YHbl  LUMPOKOBELLATENbHOMY  PEXUMY. B apgpecHom pexume 6es
noaTBepXOeHUs 3adencTBOBaHbl gononHutenbHble napametpol COPY u PAUSE. Mapametp
COPY onpepgensieT 4ncrno Konvni nHavemuayarnbHblX naketos, napametp PAUSE - naysy B 100mc
WMHTEepBanax Mexay nepegaden Konui NakeTos.

Mpumepbl kKoHDUrypauum (npy BeiBoge koManabl $DMP):

TXID=001 WA=0 COPY=1 - nepegaeTcsa 1 Konua nakeTa.
TXID=001 WA=0 COPY=2 PAUSE=10 - kaxabl NakeT nepegaeTcs no 2 pasa c nayson B 1 c.

OcoBeHHOCTbI0 JAHHOrO pexuMMma SaBnseTcs To, YTO Mpu MONyYeHUn Mopysfnem agpecHoro
nakeTa, Ha CBOW MOPT AaHHbIX €ro BblAacT TONbKO TOT MoAynb, napametp MYID kotoporo paseH
agpecy nonyyatena atoro naketa. [aHHbIN peXMM MOXHO yCTaHaBnvMBaTb Ha BCeX MOAYNAX
Kpome 6a30BOro B criyqyae KoHUrypaumm cetu "Touka-MHOrotouvka".

Mo ymonuanuio, napametp COPY=1 n B nogasnswowemMm O0MbLIMHCTBE CIy4yaeB HeT
HeobXoANMOCTUN ero N3MeHsATb.
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5.10.4

5.10.5

ALPECHbIN PEXKUM C MOATBEPXXOEHWEM

[na paboTbl B agpecHOM pexume ¢ nogresepxaeHnemM napameTp TXID gomkeH cogepaTb
nHanBMAyanbHbIM agpec, a napameTtp WA y nepedarouse2o mModysisi otnnyeH ot 0.

Mpyn NonyyYyeHUU Takoro naketa MPUEMHbIN MOLYNb OTChIIAeT KOPOTKOe noaTBepXaeHue
(ACK) o ero npmuéme otnpasutento (ecrnu nakem rnpuHam ¢ owubkamu, rnodmeepxOeHue He
omnpasnsgemcs). OTnpaBUTENb Xe NPU HenonydYyeHnn NOATBEPXKAEHUA NOBTOPAET nakeT. Takum
o6pa3om, B AAHHOM peXumMe MMEKTCA rapaHTUK LOCTaBK/ AaHHbIX.

He HyneBon napameTp WA 3agaeT Bpems 0XnaaHus NoaTBEMKAEHUS, KOTOPOE BblpaXaeTcs
N KpaTHO BpeMeHu nepefayun 1 naketa MakCMMarnbHOro pasmepa Ha TeKyLen CKOpocTu B admpe.
Hanpumep, Ha ckopoctn AR=3 Bpemda nepefadnm naketa MakCcMManbHOro pasmepa cocTaBnset
715 mc. MNMpwu 3HaueHne WA = 3 Bpems oxungaHusa nogreepxaeHuns coctaBut 3 X 715 = 2145 mc.

B paHHOM pexume 3agencTBoBaH OONOMAHUTESNbHBLIM napameTp TRY, KoTopbiM 3agaeT
yucno nonbelTok (0-7) nepegayn nakeTa JaHHbIX B cryydae OTCYTCTBUS MoaTBepxaeHus. Ecnu
napameTtp TRY paseH 0, TO Npu OTCYTCTBUSI CBA3M C YAaneHHbIM MoAyneM, NakeT AaHHbIX Oyaet
peTpaHcnmpoBaTtbcs 6eckoHevHoe uucno pas. Ecnm napametp TRY paBeH oT 1 go 7, TO no
ncrtedyeHnn yucna nepegad TRY v OTCyTCTBUA NOATBEPXAEHUS, nepegarowmi Moaynb yaansaer
TeKyLUUN NakeT AaHHbIX U3 cBoero Gydepa.

YpaneHHbIn Moaynb Npu 3TOM MOXET ObiTb Kak B LUMPOKOBELLATENBHOM, Tak U B OAHOM U3
afpecHbIX pexumax.

MpumMepbl kKoHUrypauum (npu BeiBoge koMmaHabl $DMP):

TXID=001 WA=1 TRY=0 BpeMS1 OXMAAHWSA MNOATBEPXKOEHUA paBHO BpeMeHn nepefayn 1-ro
naketa MakcumanbHOro pasmepa. B cnyyae oTcyTcTBUSI CBSI3U C
mogynem 001, nakeT nepeaaetca 6eCkoHeYHOe YMCho pas.

TXID=001 WA=2 TRY=3 BpeMa OXuoaHusa MOATBEPXKOAEHUS paBHO BPEMEHM nepedadn 2X
nakeToB MaKcuMManbHOro pasmepa. B cnyyae oTCyTCTBUA CBSA3U C
moaynem 001, nakeT nepefaeTcsd 3 pasa nocrie 4Yero ygansertcs.

Mpun oTcyTCTBMM NOBTOPUTENEN B cucteme, napametp WA Heob6xoamMmo ycTaHaenmeath B 1.

OCOBEHHOCTU MPUMEHEHWS AAPECHOIMO PEXXUMA C MNOOTBEPXXOEHWEM

Ecnu npegnonaraetca ucnonb3oBaTb MOAYNW ANS CBA3U TONbKO ABYX OOBLEKTOB Mexay
coboii, To Ha nepBbI B3rnsg 6onee NOrMYHbIM BbIFMSAUT UCMONb30BaHME aApecHOro pexuma c
NOATBEPXKOEHNEM, @ HE LUMPOKOBELLLATENBHOMO, MOCKOSMBKY B PEXMME C NOATBEPXKAEHMEM MOAYIU
«rapaHTUpPYHT» AOCTaBKY LaHHbIX.

Tem He MeHee, Korga BHelHee 0OOpyAOBaHME MCMONb3YEeT MPOTOKOMbI C COOCTBEHHBLIM
MEeXaHU3MOM MNPOBEPKMN LIeNOCTHOCTM M goctaBkm coobwenun (bonung, Modbus n nogobHble),
Aaxe B cuUCTeEMax U3 2-X OOBLEKTOB Iydlle WCMONb30BaTb LUMPOKOBELLATENbHbLIA PEXUM UK
agpecHbIn 6e3 NnoaATBEPKAEHUS.

[deno B ToM, 4TO NoATBEpPXAEeHNEe OOCTaBKM Ha ypoBHE MOAyren BHOCUT B paboTy CUCTeMbI
3NIEMEHT HenpeacKasyemMoCcTu U HeYNnpaBnisaeMOCTH, YTO B HEKOTOPbLIX Crydasax MOXET NPUBECTU K
HepaboTOCNOCOBHOCTU CUCTEMBI. DTO CBA3AHO C TEM, YTO Ha paboTy npoTokona obmeHa AaHHbIMU
Ha ypoBHE BHeluHero obopyaoBaHWS HaknagblBaeTcs COOCTBEHHbIV NMPOTOKON O0OMeHa AaHHbIMK
Ha ypoBHe Moayrien.

Kak npaBuno, gaxe B cnyyae cuctembl M3 gByx ob6bektoB, obopydoBaHue paboTaeT no
MPVHLMNY «3anpoCc-0TBET» - MacTep NocbiiaeT 3anpoc U XXAeT OTBET OT cnevisa. [peacraBum, 4To
MO KaKOW-TO MpUYMHE OOUH U3 3anpocoB MacTepa He Obin JOCTaBMeH C NEpPBOro pasa (nomexu B
paguokaHane) 1M moaynb, 3anporpaMmMMpPOBaHHbIN Ha paboTy C MOATBEPXKAEHWEM HaudMHaeT
MOBTOPSATbL €ro HECKONbKO pa3. Mactep npu 3TOM yXe He Joparcs oTBeTa Ha 3TOT 3anpoc u
nocbinaeT B MOAyMb CleayloLwmi 3anpoc, KOTopbin nonagaeTt B 6ydep Mogynsa v XaeT TaMm CBOew
oyepenm Ha OoTnpaBKy (MOAyrb 3aHAT 4OCTaBKOW NpeabiayLLero 3anpoca).

Taknx 3anpocoB MOXET HaAKOMUTbLCS HECKOSbKO, U NMpu BO30OHOBNEHUN CBA3W BCE OHM OyayT
nepegaHbl B 3¢hmp, NpUHATBI CNENBOM, U CreB OTBETUT Ha BCe 3TK 3anpockl. Mactep MoxeT ObITb
He roTOB K TaKOW CUTyaLun — OH yXe M «3abbln» Npo HEe OTBEYEHHbIE 3anpockl, a TYT OHW OyayT
NoSyYeHsbl.
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B xyawem cnyyae (npu 4OCTaTOYHO NPOAOCIHKUTENBHOM NPONaaaHnumn CBA3M) MOXET Cy4MTbCA
Takke CUTyauusi, korga NOMHOCTLIO 3anonHUTCs Bydep Modyns M OaHHble Ha BXoge B MoAynb
OyoyT NPOCTO NOTEPSIHbI.

Takum ob6pas3om, Mpu UCMNOMb30BaHMM af4pPECHOro pexuMa C NoATBEPXKOEHMEM BO3MOXHbI
cuTyaumu, Korga BpeMsi MosflydeHusi OTBETa Ha 3anpoC CTaHOBUTCA HenpeackasyembiM. Kpome
3TOro, €CTb BEPOSATHOCTb BbIXO4A CUCTEMbI U3-MOA KOHTPOSSA M NOTEPU AAHHBIX — MOLYNU MOryT
ObITb 3aHATHI 0becneyeHneM rapaHTUM LOCTaBKM YK€ He HYXHbIX OaHHbIX, @ HY>XHble OaHHble
OyayT CTAHOBUTBLCS HEHY>KHBIMWU UM BOBCE TEPATHCS.

B wmpokoBeLaTENbHOM Xe pexnme (Unu agpecHbln 6e3 NoaTBEPKAEHUS)) HEYNPaBNSEMbIX U
HEOOBSCHUMbIX CUTYaUUA BO3HUKHYTb He MoxeT. Xydllee, Y4TO MOXET CryuuTbCs B Cchny4vae
npobnem co CBSA3bI0 — Ha HEKOTOpble 3anpocbl He ByAyT NonyyYeHbl OTBETHI, @ NPU NOSBIIEHUN
cBs13M paboTta cucteMbl aBTOMaTHMYECKN OLICTPO BO30OGHOBUTCS.

B oTnunumne oT ocTanbHbIX PEXMMOB, B aipECHOM peXnMe C NOATBEMKAEHNEM B Criyvae
ycTaHoBku napameTpa $TRY B He HyneBoe 3HaYeHUe 1 Nepeaaym naketa HECKONbKMMM
yacTsiMu, B Crnyyae OTCyTCTBUA CBA3N (AOCTWXKEHUE cyeTumnka TRY 3agaHHON BENUYMHBI) HE
nepegaHHble OCTaBLUMECH OaHHble yoansoTca ns bydepa.

HonycTtnm, yto B pexxume EOT Ha NOpT AaHHbIX NpuULen eanHbln naket pasmepom 300 6anT.
Mogaynb He moxeT nepeaatb 300 6anT ogHMM NnakeTom 1 pa3obbeT ero Ha 2 nakeTa, Hanpumep,
240 n 60 6anT. B cniyvae, ecnu cY4eTYMK HEMONMYYEHNSI NOATBEPXKAEHUS] AOCTUTHET CBOETO
3aaHHOro 3Ha4YeHus Npu nepeaade nepeoro naketa 240 6anT, To ocTaBwucs nakeT 60 6anT
He OyaeT nepegaBaTtbes M OyaeT yaaneH u3 6ydepa.

5.11

5.12

PETPAHCISIUNSA NAKETOB

Mogaynb cnocobeH peTpaHCNMpoBaThb NakeThbl, HE yTpaunBasi CBOMX OCHOBHbIX (OYHKLINNA.

B cucteme moxeT GbiTb 40 8 peTpaHCnsATOPOB, HOMEpPAa KOTOPbIX 3agatTca komaHaon $RPT.
Appeca peTpaHCnMpyeMblx NakeToB 3agatoTcs komangon SRID.

B kaxgom nakeTe, nepefaBaeMoM B 3hup, HAaxXoauUTCA crieumanbHOe peTpaHCrsauMOHHOe
none (PI1), koTopoe obpabaTbiBaeTCa KaabiM akTUBHbIM peTpaHcnaTopoM. Moaynb, paboTtas B
pexunme peTpaHcnsaTopa, npuHuMas kagp ua adupa, aHanuaupyet Pl n agpeca RIDx. Ecnu B PT1
OTCYTCTBYET MapKep peTpaHcrnsauuMm ans gaHHoro MoAayns u agpec B nakete coBnan ¢ OgHUM U3
RIDX, npuHATBIV Kaap 3anvcbiBaeTCs BO BHYTPEHHIOK PETPAHCSALMOHHYIO ovepeab, paboTatoLuyto
no npuHumny FIFO (nepBbi BOLen, NepBbili Bbiwen).

PeTpaHcnauma cooOWeHun, HaxoddwmMxcss B odepeaun, MMEET MEHbLUMIA MPUOPUTET Mo
CpaBHEHMIO C nepefadvert COBCTBEHHbIX [[aHHbIX MoAaynda. PeTpaHcnaums WHGOPMaLMOHHBLIX
NakeToB NPOMCXOAMUT TONbKO B Clydae npaBuibHOrO NpMémMa Bcex AaHHbIX naketa 6e3 owmnbok.

MockonbKky moaynb B adupe pabotaeT B NONYAYNSEKCHOM pexume, npyv NpUMeHeHuu
peTpaHcnsaTopoB obLLas CKOPOCTb nepesadn yMeHbLlaeTcs NpsiMo NponopLMOHanbHO KONUMYECTBY
aKTUBHbIX PETPaHCrSATOPOB, 3a4€EWCTBOBaHHbIX B npouecce nepedadn [AaHHbIX — Mexay
aboHeHTamw.

[na akTMBu3aumm pexuma peTpaHcisauMm OOCTaToOYHO MPUCBOUTL MOAYM YHUKanbHbIN
pPEeTPaHCNSALUMOHHbIN  HOoMep  (komaHga $RPT) wu  BBectM xota Obl  oanH  agpec
oTnpasuTens/nonyyaTens, nakeTbl KOTOPOro Heobxoanmo peTpaHcnMpoBaTth (komaHaa $RID).

Bonee nogpobHO O OONOMHUTENBHBLIX BO3MOXHOCTSIX MO peTpaHcnsauMM CM. B pasgene
«PacLumpeHHble BO3MOXHOCTY NMprUeMa 1 peTPaHCIALMM NAKETOBY.

AJIroPUTM BbIXOAA B 3omP (LBT)

B HopmanbHOM pexunme paboTbl, MpU HaNMMUYUU SaHHbIX U OTCYTCTBUS NpuemMa Mnosie3HbIX
AaHHbIX B TEKYLLMA MOMEHT, MOAYMb Cpasy HauynmHaeT nepefaBaTb CBOM AaHHble B achup. JTOro
AOCTaTOMHO AN 60NbLUMHCTBA NPUMEHEHUI MOCTPOEHHbIX MO cucteme “3anpoc-oteeT". OpgHako
BO3MOXHbl BapnaHTbl NOCTPOEHUST CUCTEM, KOr4a HECKOSIbKO MOAYNEN AOIMKHbI HE3AaBUCUMO ApPYr
OT Apyra nepegasath AaHHble. B aTom cny4dae, ¢ 6onbluen Jonen BepOSTHOCTU MOTYT BO3HUKHYTb
KOSNn3uu npuv nepegade AaHHbIX, YTO MPUBEAET K UX NOTEPE YXKe Ha HavyanbHOM 3Tare nepegaudn.
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Ana Takux cnyyaes, B Mogyne peanu3oBaH NpOCTOM anroputmMm MHOXECTBEHHOrO A0CTyna K
acupy (Listen Before Transmit). Anroputm 3akmnoyaeTcs B NCeBOOCNYYalHOW 3afepKke nepeq
nepegadven, B Te4EHUN KOTOPOM OCYLLECTBNSETCA aHanu3 agupa Ha npeameT npuema nakerta.
Ecnn B TeyeHnn 3TON 3adepXku 13 achmpa NPUHAT NakeT (MM HavyMHaeTcs npuem), rnocne ero
06paboTkM 3apepxka reHepupyeTcst 3aHoBo. Ecnu npyvema naketa He GbinNo, Modyrnb HauynMHaeT
nepegaBaTb CBOW [faHHble. AnropuTm 3agaetcs napametpom $LBT v moxeT npuHumMaTb
cneayrolme 3HavYeHus:

0 - oTcyTcTBME 3a4epXek nepen nepegadent (N0 ymonyaHuio);

1- "anuHHbIR" anropuTM. 3agepxka Oons aHanusa adupa KpaTtHa BpemeHun nepegaym 1/2 ot
ONWHbl  npeambynbl. MakcumanbHas 3agepXka paBHa BpeMeHu nepejayn naketa
MaKkCUMarnbHOW ANWHbI HA 3aA4aHHON CKOPOCTY;

2 - "KopoTkun" anroputm. 3agepxka ans aHanusa adupa kpaTHa BpemeHu nepegaym 1/3 ot
OnvHbl npeambynbl. MakcumanbHasa 3adep)kka paBHa BpeMeHW nepegaudm 1/2 naketa
MaKkCUMarnbHOW ANWHbI HA 3aA4aHHON CKOPOCTY;

K npumepy, Ha ckopoctv $AR=3 Bpemss nepegaus naketa MakCUManbHOW ONUHbI
coctaBnsaeT 715 mc. B cnyydae "AnMHHOrO" anropytma MoAynb reHepupyeT MnceBaoCHyYanHyro
3agepxKy kpaTtHyto 30Mc B npegenax 715 mc (B cnyvae "kopoTtkoro" - kpatHyto 15 mMc B npegenax
355 mc). Ecnu B TeueHun aTon 3adepkkM HET nMpuema naketa mMoAaynb BbIXOOUT Ha nepegady,
MHaye NpYHUMaeT NakeT N 3aHOBO reHepupyeT 3afepPXxKKy.

Kak BMOHO 13 cpaBHeHus, "kKopoTknn" anroputm Gomnee "GbiCcTpbIN” 1 B crydae HeGonbLLIOro
KonmMyecTBa Moaynen B cucTemMe, MO3BOSMSET YBENWYUTb MPOMYCKHYH CMOCOOHOCTbL He TpaTa
nwHee BpeMsi Ha aHanu3 adumpa.

B cuctemax ¢ ogHMM "MacTepoM” pekoMeHayeTcs oTknoYaTth anroput™ LBT T.K. oH
MOXET MPMUBECTU K HE KOHTPONUPYEMOMY BpEMEHM OTKNMKA "Cnans" mogynen ns-3a
reHepauumn ncesgocnyyvyanHblx 3agepXxek nepeq nepegaden gaHHbIX B a¢pup.
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6 DOPMAT INAKETA B 3®UNPE.

6.1

MakcumanbHbI 06wWUl pa3mep naketa B acpupe coctaensieT 256 6ant. [epen nepepayen B
3bvp gaHHbIe NpoXoaAT criegyowme atanbl npeasapuTensHon 06paboTku:
e [poBepKa AaHHbIX Ha 7 OUTHLIM dhopmaT. CxaTtme B criydae NonoXKMTENbHON NPOBEPKY;
e pobaBneHne n3bbITOYHOCTU (MOMEXOYCTOMUYMBOE KOANUPOBAHUE);
e pa3bueHne gaHHbIX Ha 6nokn nNo 32-6anT M BbIYUCNEHNE KOHTPOSIbHOM CyMMbl AN KaX4oro
Onoka.

Mpy npuéme naketa u3 acpmpa Moaem co3fdaeT MapKepbl NPaBUMbLHOCTU MPUEMA KaXKOoro
6noka uHOpMaUMK - BbIYUCIISIETCH €ro KOHTPOSibHasi CymMma W CPaBHMBAETCSt C MOMYyYEeHHOMN.
Ecnu koHTponbHbIE CYyMMbI COBNazatoT, Mapkep Ans 3Toro 6roka yctaHaBnmBaeTcs B «1», n 6nok
KOMMpyeTcs BO BHYTpPeHHWI Oydep. WMHave wmapkep yctaHaBnuBaetcs B «O», a 6nok
urHopupyetcsi. Ecnn nocne o6paboTku naketa Bce Mapkepbl paBHbl «1», AaHHble CYMTaKOTCS
KOPPEKTHbIMU 1 MNepefarTcst B NMOpT Moayns. VHaye oxuaaeTcs NOBTOPHBLIA NPUEM OaHHOro
nakeTa (ecnv 3To NofapasyMeBaeTCsi yCTaHOBIEHHbIM PEXMMOM paboTbl Moaynen).

MNpYMeHeHNe «TEXHOMOrUN» MaPKEPOB YMEHbLLIAET BPEMSI JOCTOBEPHOWN M rapaHTUPOBAHHOM
nepegaym nHgopmalmmn B criyvyae HeNnpoxXoXxaeHusl naketa c NepBoro pasa.

MOMEXOYCTONYNBOE KOQUPOBAHUE

[ns ymeHblUeHNss NOBTOPHbIX nepegay MHAOPMAaLMOHHBLIX MakeToB, a Tawke Ans 6onee
HaaéxXHoW nepefadv [aHHbIX KPOME WCMONb30BaHUSA MOATBEPXKAEHWUN, MOXHO MCNonb3oBaTb
npsmoe wucnpasneHne owwnbok. [na 9Toro B MoAyne peanu3oBaHbl HECKOSbKO Crnocobos
nomexoyctonymsoro koguposaHusa (FEC): kog Pupa-ConomoHna (RS) u kog XasmmuHra (HAM).
XapaKkTepuCTUK/ KOAOB NpUBEAEHbI B creaytoLlen Tabnuue:

Koa | CkopocTtb XapakTepucTukm

RS(7,5) 0,714 Kaxgoe kogoBoe CnoBO COCTOMT M3 15 uHopmaumoHHbiXx (i) u 6

npoBepoyHbIX (p) 6UT. Ncnpaenenue 3 (MHpOPMALMOHHLIX) BuTa.

RS(7,3) 0,429 Kogosoe cnoBo coctouT 13 9i+12p 6ut. UcnpaeneHue 6 ourT.
RS(15,11) 0,733 Koposoe cnoso coctouT 13 44i+16p 6ut. NcnpasneHue 8 6ur.
RS(15,9) 0,600 KogoBoe cnoBo coctouT 13 36i+24p 6ut. NcnpaeneHue 12 our.

HAM(12,8) 0,667 KogoBoe cnoBo coctouT 13 8i+ 4p 6ut. UcnpaeneHue 1 ourT.

HET 1 -
Mcnonb3oBaHne FEC nNpvMBOAUT K CHMDKEHUIO «MHAOPMALMVNOHHOM» CKOPOCTU AaHHbIX B
achupe (ckopocTb koga). Hanpumep, npu ucnonb3oBaHum koga RS(7,3) npu «dusmyeckom»
ckopocTu B achupe 9600 604 nonyunm «MHopMaLMOHHY» ckopocTb 9600x0,429 = 4118 6oaA.
MakcmanbHbIn pasmep gaHHbIX B adoMpe BKIIOYasi 3arofioBOK, HE MOXET MnpeBbiwaTh 256
6anTt, a 7.k. FEC BBOOMT M30LITOYHOCTb, pasMep NoresHbIX AaHHbIX, KOTOPble MOXHO nepenaTb B
O[HOM nakeTa ymeHbluaeTcs. Huxe npuBegeHa Tabnuua 3aBUCMMOCTM MakCMMarnbHOro pasmepa
AaHHbIX B ogHOM nakete oT FEC B nopsigke yBenuyeHust pasmepa naketa.
Koag FEC | MakcumanbHbIn pasmep gaHHbIX, 6anTt
RS(7,3) | 101
RS(15,9) | 139
HAM(12,8) | 158
RS(7,5) | 168
RS(15,11) | 170
bes FEC | 234

Ecnn nonb3oBaTtenbcknii o6beM OaHHbIX Npy (POpMMpPOBaHMS NakeTa He yMeliaeTcs B
MakcumanbHbI pasmep npu BolbpaHHom koge FEC, moayne aemomamu4vecku meHset FEC ans
yBENUYEeHNs1 MakCMMarnbHOro pasmMepa naketa B COOTBETCTBUM C TabnuLen BoiLLe.

Hanpumep, ecnu ucnonb3yetca koa RS(7,3), To npu nepepaye 120 6ant kog FEC ansa
Tekyllero naketa nsmenntcsa ¢ RS(7,3) Ha RS(15,9). Unun, ecnun Heobxoammo nepegatb 235 6ant
n kog FEC He ncnonbsyetcs, To B adupe OyaeT 2 naketa - 234 6ant 1 1 6anr.

Tvn NOMExXoyCcTOMYMBOro KOAMPOBAHMS U NepemMexxeHust 3agaeTcs komaHgon $FEC.
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Mpu3Hak ncnonb3yeMoro koaa nepefaércst B 3arofioBke naketa, NodToMy HeT
HeobX0AMMOCTM YCTaHaBNMBaTbL OAMHAKOBbIM TUM KOda Ha BCEX MOOYNSIX.

6.2  TMEPEMEXEHME

Ha npaktuke 4acTo MCKaxalTcsa He oThenbHble 6uTbl, a uenble nocnegoBaTenbHOCTU
WHPOPMALIMOHHLIX ©OuT, noaTomy npu ucnonb3oBaHun FEC addektMBHO npumeHeHune
nepemMexeHus MHPOPMaLIMOHHBIX N MPOBEPOYHbBIX CUMBOJIOB.

lMpouecc nepemexeHus 3aknyaeTcs B Mepegade CcHayana nepBbiX CUMBOJSIOB KaXdoro
KOQOBOro CrioBa, NOTOM BTOPbIX, TpeTbMX W Tak danee. B cnyvyae BO3HWKHOBEHMSI MaKeTHOW
owmnbkn nocne npoueaypbl AenepeMexeHus OWMOKM paBHOMEPHO pacnpedenaTcs B KaXaoM
kogoBom cnoBe. Mpy 3TOM NOBbILWAETCA BEPOSATHOCTb MCNPaBNEeHNs OLUMOOK B MPUHATLIX AaHHbIX.

McnpaBnsembix owmnbok VMcnpaensiembix onMbokK ¢
Kon 0e3 nepemexenus, out nepemexeHnem B 6noke Ha 32 6anTa

ount 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

Mpwn BLIGOpe TMNa FEC 1 nepemexeHns HeobXo0ANMO y4nTbIBaTh XapakTep nomex B agupe
unn pexum pabotel mMoayns. Hanpumep, B agpecHOM pexume € noaTBEPXKAEHMEM, Korga
HenpaBW/IbHO TMPUHATBIM  NakeT OydeTr peTpaHCIMpoOBaH, Kak MpaBuno, LenecoobpasHo
nucnonb3oBaTb MEHEEe MOLWHble KoAbl Wnu BOBCce o0b6ontTMchb 6e3 Hux. B pexnme xe
LUMpOKOBeLlaTeNbHbIA rapaHTUs A0CTaBKM AaHHbIX OTCYTCTBYET, U AN151 NOBbILWEHUS BEPOATHOCTH
AOCTaBKM onpaBaaHo ncnonb3oBaHne Toro nnu nHoro tuna FEC.

6.3  MynbTUnnuMkAuMsi GAHHBIX

Ecnn pasmep nonb3oBaTenbCckMx AaHHbIX ANs TEKyLero naketa 3Ha4YuTeNbHO MeHbLUe
MaKcUMarnbHOro pasmepa naketa B agmpe npu BbiopaHHom koge FEC, moaynb KonupyeT AaHHble
no 6nokam 3amnonHsas BCH BO3MOXHYK ASIMHY nakeTa. OTO yBenMYMBaET BEPOSITHOCTb Npuema
MHpOpPMaLIMK - HA MPUEMHOM KOHLIe MOAYIb NO KOHTPOSbHOW CyMMe BblGUpaeT npaBusibHbIA 6110k
M OTKMObIBAaET HEKOPPEKTHbIN. B cnepytoweit Tabnvue npueBeaeHa 3aBUCUMOCTb MyNbTUNMKALUN

OT pa3mMmepa gaHHbIX 1 BblopaHHoro FEC.

FEC Pasmep gaHHbIX, 6anT Pasmep mynbTunamkaumm
HET <33 3
< 65 2
<97 2
> 96 HeT
HAM(12,8) <33 3
<65 2
> 64 HeT
RS(15,9) <36 3
> 36 HeT
RS(15,11) <33 3
< 66 2
> 65 HeT
RS(7,3) <31 3
> 30 HeT
RS(7,5) <33 3
< 66 2
> 65 Het

Hanpumep, gns koga RS(7,5) pasvep MynbTunnAMkaumm 3 O3Ha4aeT, 4YTO ecnu
nonb3oBaTenbCkne AaHHble ANna Tekywero naketa 6yayt ot 1 go 32 6ant, TO OHM OyayT
aybnupoBaHbel 3 pasa B ogHOM nakeTa. Ecnu pasamep AaHHbIX npeBbiwaetr 65 6ant, T0

MynbTUNNUKAUNN HE 6y,c|,eT.
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NOPT NAKET
6N0oK AaHHbIX Onok 32 6ant 6nok 32 6ant 6nok 32 6ant
32 6ant (konus N1) (konus N2) (konus N3)
\ / + \ /
Onok 32Q4anT Onok 32 6ant 6nok 32 T
PALMOS®UP (KOI‘IVIK (korna N2) (Konvm%
V4 + V4 NOPT
610K AaHHbIX 32 6anTt
onok 32 6ant 6nok 32 6ant 6nok 32 6ant (xonmna N2)
NPUEM (kornsa N1) (korna N2) (korus N3)

Bo3moXHOCTb MynbTMnNnnkaumm 3agaetca 6utom $MDA.DataMultEnb.

Mpwn BKOMEHHOM WMdpOoBaHNS AaHHbIX AES, MynbTUnnmMkauus asTomaTU4eckn
oTKItovaeTcs. Takke, NpyM MynbTUNIIMKALMK HE OCYLLECTBIISIETCS aHann3 AaHHbIX
B TEKYLLIEM NnakeTe Ha 7 GUTHOe 3Ha4YeHme.
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7 PACLUNPEHHbIE BO3MOXHOCTU NMPUEMA U PETPAHCJISIUNN

PacluinpeHHble BO3MOXHOCTM ANA  peTpaHcnauunm M npuéma nakeToB noapasymeBaroT
AOMOMHUTENbHBIN aHanuM3 nakeTa Mo nofy4YeHHomy peTtpaHcnsauynoHHomy nonto (PI1) ¢ uenbto ero
AanbHenwen petpaHcnauun n/unu npuéma. Jlrobon naket, npegHasHadYeHHbIA OANA pacLUMPEHHON
peTpaHcnsauMm nnu npuéma, naeHTuuumMpyeTca agpecom, KOTopbld 3aHUMaeT OAHY S4velrky BO
BHYTPeHHen Tabnuue mogynsa. Bcero MoxeT ObiTb 3anporpaMmMmpoBaHo 40 8 pasnnyHbIX sveek. B
agpece a4enkn MoxeT ObITb Kak MHAMBUAOYarnbHbIN agpec, Tak U Macka Ha noarpynny wunu rpynny.
Hannune mackm o03HayaeT, 4TO He OyaeT MPOUCXOAUTb CPaBHEHWE CTapLluMx W/unu mMnaglimx
3HaA4YeHUN afpecoB MOSYYEHHOro naketTa M agpeca AYeriku, a OKOH4YaTenbHoe pelleHuve byger
OCHOBbIBaTbCS HAa CpaBHEHUWN YacTen afpecoB, He «3aKpbITbIX» Mackon. Kaxpgaa suyenka MoxXeT
cogepxatb nobon ngeHTUdmnKaTop agpeca (peTpaHcnauus unu npmém). Adenkn Heobxoaumo
pacnpenenstb Mexay uaeHTudukaTtopammn, ucxoad U3 peanbHOW Heobxogumoctu, U no
BO3MOXHOCTM Ha3Ha4yaTb agpecauuio B pagmocet Takmm obpasoM, 4Tobbl Gbina BO3MOXHOCTb
BBEOEHNA He WHOMBMAYyaNnbHbIX agpecoB, a rPYNMNoBbIX WM LUMPOKOBELlaTeNbHbIX.
NaeHTndukaTop Kaxxaon sideriku aBTOMaTUYECKM npucBamBaeTcs Npy BbiNonHeHUn komaHg $RID
n $PID.

Kaxgas syerka MOXET cogepaTb cneuuanbHyro Macky ans adHanusa PI1 naketa. [lpu
nporpaMMMpoBaHnM Macku npegycMoTpeHbl ABe norudeckue onepauun: «UIMU» (cumeon «|» ) u
«W» (cumBon «&»). Ecnn mackon Heo6xoaMMo BbIAENUTb OAMH UM HECKOMbKO PeTpaHCNATOPOB,
yKkasaHHbIX B Pl nakeTta, To ucnonbadyetcs onepauuns «AJW», ecnu rpynny — onepaunsa «U». Ecnu
nakeT OT peTpaHcrnaTopa (rpynnbl peTpaHCNATOPOB) OOMKeH OblTb 0bpaboTaH, Heobxooumo B
KOMaHae NporpamMmmMupoBaHUsA Mackun ykasaTb 3HaK 00paboTkm «+», MHa4Ye — «-».

Mpun nporpammupoBaHnn agpecos $RIDx BBoasaTcsA cneayolme napameTpsb:
e [pu3HaK agpeca NOBTOPSIEMOro NakeTa (agpec oTnpaBuTens/agpec nonyyarens);
e Mpu3HaK paspeLueHnss Ha nosTop naketa ¢ PI1, paBHbIM «O»;
e cneumMarnbHas Macka un noruyeckasi onepaumsi, kKotopas onpegensieT 4eNCTBME Mexay
3anporpaMmMmMpoBaHHON Mackor 1 nony4vyeHHelm Pl nakeTa.

MporpammupoBaTb aHann3 macku Pl cnefyeTt TONbKO B TOM Cnyyae, ecnu Mexay
KOHEYHbIM abOHEHTOM M LIeNOYKON PEeTPaHCASTOPOB CyLECTBYET «NpAMas BUOMMOCTbY B
pagouoadupe, BCNeaCTBME Yero MOXET yBenuumnBaTbCs Tpaduk Cry>KeOHbIX NakeToB n3-3a
MHOXECTBEHHOMW peTpaHCNAUNN.

PaccmoTpum npumMep HeobGxoaumocTu aHanusa Pl naketa Ha npegMeT MOBTOPEHMUS,
yuYnTbIBas crieymnanbHyo Macky.

B cnyyae ecnv peTpaHCNSTOpbl HAXOAATCA B MPSIMOM BUAUMOCTM ApYr OT Apyra, MOryT UMeTb
MECTO NMLLHWE NOBTOPbI NakeToB. [laHHasa cuTyaums UNMCTPUPYETCS Ha CreayoLLeM PUCYHKE:

008 TXID=FFF

O%"(ljv M 007

— Rt 2004
i:!.OOS

Mogynu 002, 003 n 004 «cnblwat» Apyr Apyra M paboTalT B pexuMe peTpaHCcrsaTopoB
nakeToB Ans mogynen 008, 006 n 007 ot 6asosoro 001.

PaccmoTpum npoxoxageHue wupokoBeLlatensHoro naketa ot 001 go 006. B gaHHou cutyaumm
mogynb 003 nosTopuT npsmon naket oT 001 v nakeTbl, peTpaHcnupoBaHHble Moaynamu 002 n
004. CnepoBaTtenbHo, B HanpasneHun moayns 006 G6yamet 3 naketa ot 001. Takke, Ha 006
BO3MOXHO MPOXOXAeHue (NYHKTUPHasa NUHUS) NPSMbIX NakeToB OT peTpaHcnaTopos 0 n 2. Sdup
OyneT 3abuUT NULLIHMMK NakeTamMu U CKopee BCero, Takas cuctema pabotatb He Byaer.

002

B 2
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3apagvum ana mogynen 006 n 003 Tenepb Takyt paclUMPEHHY KOHUrypaumio:

001 | TXID=FFF i
= : ="
RE 0 :

RID0=001 S1 02]-

[ns moayna 003 koHdurypaumsi pacindpoBbIBaETCA Kak:
RID00=001 S1 02]- He nosTopsiTb NakeTbl oT 001, ecnu oHW NpoLwnn Yepes peTtpaHcnaTop 0 U 2
RID01=006 S1 MoBTopATL NakeTbl oT 006

[ns 006 KoHdUrypaums pacundpoBbIBaeTCA Kak:
PID00=001 1|+ MpuHnmaTb NakeTbl oT 001 TONbLKO, ecnu OH NpoLuen Yepes petpaHcnaTop 1

OkoHuaTenbHasi HacTponika cuctemMbl OyaeT BbIrMAAeTb Creayowmnm obpasom:;

PIDO=FFF 0|+ 008 001 | TXID=FFF
|+- K/? PIDO=FFF 2|+
O

RID0=001 S1 1| RIDO=001 S1 02 RID0=001 S1 1}-
RID1=008 S1  p;po=001 1|+ RID1;006 o |- RID1=007 S1

Ecnu macka akTuBupoBaHa 1 3anporpaMmMupoBaHa Ha pempaHcisyuro NakeTos 1 coBrnajaeT
¢ Pl npuHaTOro nakeTa, noanexatiero peTpaHcnsunmn, okoHYaTeNbHOE pelleHne 0 peTpaHcnaumm
AAaHHOro NakeTa NpuHMMaeTcs nocne aHanuaa agpecos RIDX.

Ecnu macka akTuBupoBaHa M 3anporpaMMupoBaHa Ha He pempaHCsyuro NakeToB W
coBnagaet ¢ PI1 npuvHATOro naketa, noanexaiiero peTtpaHcnsauuu, aHanud agpecoB RIDx He
NPONCXOANT U NAKeT, NoAMeXallnin peTpaHcnsaumm, He peTpaHCcnupyeTcs.

IMNpumepbl NporpamMmmMmMpoBaHnS Macok:
RID1=001 S1 57&+ | PeTtpaHcnupoBatb naketbl oT 001, TOMbKO €Crnv OHW YyXe peTpaHCrMpPOBaHbI
peTpaHcnsaTopamun 5 U 7. B ntobom apyrom criydae OHM HE pPeTPaHCNUPYOTCA.

RID7=001 D1 57&- He peTpaHcnupoBaTb nakeTbl, NpedHasHavyeHHble moaynio 001, koTopble yxe
peTpaHcnMpoBaHbl peTpaHcnaTopammn 5 W 7. B niobom gpyrom crnydae OHu
peTpaHCnpyroTCS.
RID1=001 SO 07|+ PeTtpaHcnnpoBate naketbl oT 001, TONMbKO €ecnM  OHW  yXe  Obinu
peTpaHcnmpoBaHbl peTpaHcnaTopamu 0 U 7. B niobom gpyrom cnyyae oHu He
peTpaHCnpyroTCS.

RID1=00F S1 07|- He peTpaHcnnpoBaTtb nakeTbl oT rpynnbl aboHeHToB (001, 002...00E), koTOpbIE
yXe 6binn peTpaHcnupoBaHbl peTpaHcnsTopamn 0 WA 7. B niobom apyrom
cnyyae 3Tu nNakeTbl OT JAaHHON rpynnbl abOHEHTOB PETPaHCNNPYHOTCA.

Ewe ognH npumep (NOBTOPUTENM B NIMHMIO) NOKa3aH Ha PUCYHKE HUXKeE:

N e Al SRR

[ReoOjooz  [Reljoos [Re2joos  [RE3]00s

RID0=001 S1 RID0=001 SO RID0=006 SO RID0=006 S1
RID1=006 SO RID1=006 SO RID1=001 SO RID1=001 SO
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7.1

Heobxoanmo obecneuntb cBA3b Mexay moaynamm 001 n 006. [Ans atoro noHagobunocs 4
peTpaHcnsitopa. [py nnaHMpoBaHMKM OBOHAPYXWUIIOCb YaCTUYHOE MNPOXOXAEHWE paguocurHana
mexgy mogynsamum 002 n 004 u mexgy 003 1 005. Ecnn 3anporpammupoBaTb peTpaHCrsTopbI
cTaHgapTHbIMK cpeacTBamn (6e3 aHanm3a Macok), To B achmpe OyayT NUHWE nakeTbl, KOTOpble
MOTyT NPUBECTU K HE paboTOCNOCOBHOCTUN CUCTEMBI.

\O<—>O<—>O4_,O/
002 003 Rt 2]004 ﬁoos

RID0=001 S1 RID0=001 SO 0|+ RID0=006 SO 3|+ RID0=006 S1
RID1=006 SO 123&+ RID1=006 SO 32&+ RID1=001 SO 01&+ RID1=001 SO 012&+

BBegeHne COOTBETCTBYIOLLNX MACOK Y PETPaHCNATOPOB MNO3BOMWIO CTPOro onpeaennTb NyTb
npoxoxaeHnsa naketoB mexay mogynsamym 001 u 006 He obpawas BHUMaHME ecnv v npsmoe
NPOXOXAEHME CUrHana Mexay MoaynsiMyv peTpaHcnaTopaMu Unm Het .

T1PNEM PETPAHC/INPOBAHHbIX MAKETOB

Mpn NpOXOXXAEHMM NAKETOB MexXay MoAynsaMu Yepes CeTb NOBTOPUTENEN (PETPaHCNATOPOB)
XenaTenbHO MCKMoYnTb Ay6nmpoBaHMe OT COCEAHMX PETPAHCMSITOPOB HEKOTOPbIX CIy»KeOHbIX
nakeToB npouecca obmeHa MHopmaunen, T.K. OHU TPebyoT HEMEANEHHON peakumu, 1 NO3TOMy
BO3MOXHO 3arnosfiHeHne 3advpa nNUWHUMKM NakeTamn, 4YTO YMeEHbLUaeT obLLy0 NpPOMyCKHY0
CcnocobHOCTb KaHana.

[Nst NCKMIOYEHUs1 NPpUEMA HE HY>KHbIX MaKeETOB MMEETCS1 BO3MOXXHOCTb YCTAHOBUTb MAcKy Ha
NPUEM/UTHOPUPOBAHNE MaKETOB TOMbKO OT OMNpPeAeneHHbIX PeTpaHCNATOpPoB WM rpynnbl
peTpaHcnsaTopoB. [lporpamMmupoBaHue npuvéma nakeTa OT PEeTPaHCNSATOPOB OCYLLECTBMSAETCA
komaHgHon $PIDX. Bcero moxeT ObiTb 3anporpammupoBaHo Ao 8 3HayveHun PID. CuHTakcuc
BBOJA W NOrMka Macku aHanornyHa macke npu aHanmse Pl npouecca peTpaHCcnsumMm NnakeTos.

PaccmoTtpum npumep:

@ (001 ] rxiD=FFF @ :FFF
Rt 0 \[Rt 1] Rt 0 Rtl/

[002] [002] PIDO=001 1|+

Honyctnm, Kak 3anporpammMmmpoBaHbl petpaHcnatopbl 0,1 u 2 HensBecTHO. Ho M3BECTHO, YTO
moayne 002 HaxoguTca B pagvoBMOMMOCTM Bcex 3-X. Takke, €CTb 4acTM4HOe mnpsaAmoe
npoxoxaeHve naketoB mexay 001 n 002. Heobxogmmo, 4To6bl nakeTbl 0T 001 BOCMPUHUMANUCH
moaynem 002 no eAMHCTBEHHOMY MNYTU - NpoLUeALLmMe Yepes peTpaHcnsaTop 1.

lMocne BBoga moaynio 2 3HayeHve PID00=001 1|+ , moaynb 6yaeTt obpabaTtbiBaTh NakeThbl
TONbKO npoluelmne Yyepes petpaHcnatop 1. Bce octanbHble 6yayT UrHOpUpoBaTbCA.

Mpymepbl NporpaMmMMpPOBaHNS MacKu:

$PID0=001 57&+ MpuHnmaTte naketbl oT 001, TOMBKO €ecnuM OHWM Obinn  peTpaHCNMpOBaHbI

peTpaHcnsaTopamu 5 1 7. B ntobom gpyrom cnyyae OHM UTHOPUPYOTCS.

$PID3=004 57&- He npuHumate naketel oT 004, «koTopble 6biMM  peTpaHCNMPOBaHbI

peTpaHcnsaTopamu 5 U 7. B ntobom Apyrom cnyyae oHv NPUHUMaeTCS.

$PID7=011 07|+ MpuHumaTe nakeTbl oT 011, TONbKO ecnv OHM yxe Oblnn peTpaHCNMPOBaHbI

petpaHcnsaTopamu 0 AJTN 7. B ntobom apyrom crnyvyae OHU UrHopupyeTcs.

$PID3=00F 07|- He npuvHumatb naketobl oT rpynnbl 00, KOTOpble ObINM peTpaHCrIMpPOBaHbI

7.2

petpaHcnsaTopamu 0 AT 7. B ntobom apyrom crnyvyae OHU NpuHMMaeTcs.

UrHoPMPOBAHME MNAKETOB

B wmogyne peanusoBaHa BO3MOXHOCTb WrHOPUPOBAHWUS MNakeTOB OT onpegeneHHbIX
aboHeHTOB MNM nNpuéma nakeToB TOSMbKO OT onpedeneHHoro aboHeHTa (rpynnbl abOHEHTOB).
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HaHHoe cBoncTBO yAOGHO MCMNOMb30oBaTb MPU OpraHM3auun pagnmoceT B LUMPOKOBELLATENbHOM
pexxmMme C O4HOW UMM HECKONbKMMK 6a30BbIMM CTaHUMAMM, KOrga NpMémM nakeTtoB OT abOHEHTOB,
He sBnaoWwmnxcs 6a3oBon cTaHUuen, HexenaTeneH. Agpec 6a3oBon CTaHUUK 3a4aéTCst KOMaHOOoM
$PIDX, B KOTOpOMW OTCYTCTBYET Macka aHanusa Pl1l. 3naveHne OxF B agpece PID o3HavaeT, 4To
npv aHanuse PID gaHHas 4acTb agpeca He GyaeT aHanuanpoBaTbCs, T.e. UMEETCS BO3MOXHOCTb
3aMackmpoBaThb Lenyo rpynny aboHeHTOB.

MporpammupoBaHMe 6a30BbIX CTaHUMA Takke MOXeT noTpeboBaTbCsA, B Crnyyae ecnu
HeCKOMnbKO Mogynewn, coegmHeHHbIX B ceTb RS-485, paboTatoT Ha HeCKOnbKo 6a30BbIX CTaHUuuiA. B
3TOM crfiyvae MnoslyYyeHue LUMPOKOBELLATENbHOrO Naketa MOXET Bbl3BaTb KOJMU3UIO B CETU, XOTS
nakeT MoOXeT ObITb NpeaHa3Ha4YeH ToNbKO 0gHOMY abOHEHTY, NOAKITIOYEHHOMY B ceTb RS-485.

PaccmoTpum npumep KoHdurypaumm cetu ¢ ogHow 6GasoBon cTaHuuwewn, paboTatowen B
LLMPOKOBELLATENBbHOM PEXMME.

TXID=FFF

TXID=FFF TXID=FFF

______________

TXID=004 WA=0 TXID=FFF

TXID=004 WA=0

basoBas ctaHums 4 nepenaét 3anpoc Ha moaynu 001-003. Kaxgoe NO (ucnonHutenbHoe
obopyaoBaHue), NoNyyYnB CBOW 3anpoc, nepenaéTt oTBeT B MOAYSb. ATOT OTBET TakkKe NPUHUMAaloT
BCE MOAynu B CETU N nepenatoT B cBor nopT. Ecnu, Hanpumep, ana MO mogynsa 003 Heobxoanmo
He JonycTuTb nonydeHne nHdopmaumm ot MO gpyrmx moaynemn, 4ocTaTtodHO ycTaHoBuUTb B 003
3HaveHue PID, paBHoe 004. B atom cnyyae Ha nocnegoBaTenbHbii nopT moayns 003 Gyaer
nocTtynaTtb MHpopmaLmst ToNbKo oT 6a3oBo cTaHuumn 004.

OpaHako 3Ty 3agadvy MOXHO peLlmnTb Apyrum crnocobom (6onee npaBuribHbIM) - YCTAHOBUTDL Y
moaynen 001-003 agpecHbi pexxum ¢ 004 6e3 noaTeepxkaeHua (TXID=004 WA=0).

Konnuaun B cetn RS-485 MoryT BO3HMKHYTb, HAanpuMep, B CreayoLen cucteme:

PID0=002

PID0=005 PID0=003
007 PID1=007 RS485  pip1=004 003
PID2=006

O6beKTbl pacnonoXeHbl NO pasHble CTOPOHbI 6onbLoro 3gaHusd. MNpu ncnonb3oBaHUN OAHOM
0a30BON CTaHUMKM OXBaTUTb BCKO ceTb cbopa uHoOpMauun He NpeacTaBnseTcs BO3MOXHbIM.
MoatomMy ObINO NPUHATO pelleHne yCTaHOBUTL ABa 6a30Bbix Moayns 1 n 2 No pasHble CTOPOHbI
34aHng. B gaHHOW cuTyauumn BbISCHUNOCKH, YTO NAKeT OT MoAynsa 6 NpoxoauT Kak B Moaynb 1, Tak u
B moaynb 2. O6a mogynsi MpyM 3TOM OAHOBPEMEHHO BbiAlOT 3TU nakeTbl B ceTb RS-485, yT0
BbI3blBaeT KOMNMM3MIKD. YCTaHOBKA COOTBETCTBYHOLWMX 3HadveHun PID Ha mogynax 1 n 2 pewaet
npobnemy. B paHHOM koHwurypaumm mogynb 1 Gyaet urHopupoBaTb AaHHble OT MoAyns 6.
NHdopmauus ot moaynsa 6 6yaeT noctynatb B LEHTPanbHbIA NYHKT TOMbKO Yepe3 Moaynb 2.

Ecnn moaoynem nonydeH nakeT, cogepxawinn nHpopmaumio ana yaanéHHom
KOHUrypauum, oH obpabaTbiBaeTCca HE3aBMCUMO OT TOrO, HAXOAUTCA N aapec
OTNpaBUTENS NakeTa B CMIMCKE aKTMBUPOBAHHbLIX aapecoB BUPTYarbHbIX 6a30BbIX
CTaHLUMW UK HET.
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8 OunbTPAUMS AHHBIX

B moayne peanu3oBaHbl NpocTble (bUnbTpbl NAKETOB Ha NPEANOSIOKEHMM O TOM, YTO B
NonynsapHbIX TENIEMETPUYECKNX NMPOTOKOMAaX nepBbii 6anTom MaeT agpec yctponcTtea. B dounbTp
MOXHO BKIOYMTb OManas3oH paspelleHHblX 3HadeHun oT 0x00 go OxFF - ecnn 3HaveHne 3agaHo
(paspelLeHo) nakeT NpoxoauT Yepes punbTp (Nepegaetca B adump, NpMHUMaeTcs U3 acpupa unu
peTpaHcnmpyeTcs), nHade ypansietcsa. [NMpumeHeHne unbTpoB NO3BOMSET BKMOYMTL MOAEM B
obwyto cetb RS485 m He nepepaBatb B adup Becb Tpaduvk (BblgaBaTb Ha MOPT) MM
peTpaHCnMpoBaTh TOMbKO KOHKPETHble nakeTbl. KOHeYHO, AONns  KOPPEeKTHOW dunbTpauum
HeobXxoanMo 3HaTb TUM OAHHbIX.

lo ymonyaHuro, ece ¢buribmpbl OMKITHOHEHbI.

dunbTpbl 3a4a0TCA B KOMAHOHOM pexume crieqyowmmMm KomaHgamu:
$xFL=cccc 3apaet cnocob unbTpauumn cccce (cnocobbl hmnbTpaumm onucaHbl ganee);
$xFLDMP BbiBOA paspelUeHHbIX 3HaYeHnn punbTpa;
$xFL+aabb BknoveHne ananasoHa agpecoB aa-bb gng paspeweHus omnsTpaumm;
$xFL-aabb McknoveHne gnanasoHa agpecos aa-bb 13 paspelweHna ansa unstpaumm;
$FLS 3anucbk agpecoB ana unsTtpaunn B IHOSIY;

rae, X - 'T' punbTp ncxogawmx gaHHolx, 'R' - unbTp BXOAAWMX gaHHbIX, 'RT' - domvnbTp Ang
peTpaHcnsaumu.

Cnocob dunbtpauun ($xFL) xpaHutcsa B obem npodune mogema n MoXeT OblTb U3MEHEH
yaaneHHo no acpupy. Camu xe agpeca B Npodusie He XpPaHATCA U He MOryT ObiTb U3MEHEHDI
ypoaneHHo. CooOTBETCTBEHHO, [Ansa 3anucm cnocoba dunbtpaumm B IOHO3IY Heobxognmo
BbINONHUTL KoMaHay $S (ans agpecos - $FLS). Bo3amMoxHbl cnegyowmne BapnaHTbl unbTpauun:

----- PuNbTP OTKMYEH (3HAYEHME NO YMOSHYAHMIO).

RTUA | dunbTp HacTpoeH Ha nakeTbl npotokona Modbus RTU. Ecnv agpec npucyTCTBYET B CNUCKE
paspelleHHbIX 3HAYeHUN, TO MakeT npoxoauTt yepe3 unbTp. UHadve ypansietca. Takke,
nakeT yaansieTcs ecrnv He CcOOTBeTCTBYeT nakety npotokona Modbus RTU. CooTBeTcTBUE
OCHOBbIBAETCS HA KOPPEKTHOCTM KOHTPOMbHOM cyMmmbl naketa (CRC).

DLBA | AHanorndyeH RTUA, Tonbko CRC naketa paccuntbiBaetcst no anroputmy DALLAS CRCS.

1BYT | ®unbTp npoBepsieTca 1-bit 6anT naketa Ha pa3peLleHHble 3HaYeHUs 6e3 NPUBSA3KN K KaKoMy-
nn6o npoToKony (paspeLleHHble 3Ha4YeHNs 3a4alTcsa B agpecax ans dounbtpauun).

NONE | ®unbTp 3anpeLlaeTt BCce NAKeThI.

B agpece naketa moxeT 6bITb 3aKO4MPOBAHO HanpasrneHne nepepayqn. K npumepy, ecnu B
npotokone Modbus RTU agpec 0x04 npucytctByeT B 3anpoce W oTBeTe, TO B ApPYrux 3anpoc
MoxXeT cogepxaTb agpec 0x04, a otBeT 0x84.

[ns noHMMaHna npouecca unbTpauumn Ha npumepe unbTpa UCXOOAWMX OdaHHbIX B admp
npvBegeM crneayoLLyo MPOCTY CXeMmy:

O6meH — .
Slave Modbus RTU: | paavo lﬁaaj‘ —| Slave Modbus RTU: Ox11
0x13 ———p i s/
cnekTe 868™" ——| Slave Modbus RTU: 0x10
e
OunbTp Ha Tt [EaTt RS 485
nakeT Ox13  [ERERHEEREREe«—— Master Modbus RTU |

B cywecTByoLLYy0 NPOBOAHYK CUCTEMY HEOBXOOUMO BKNIOYUTL YAaneHHbIn Moaynb Slave
RTU. be3 cunbTpaumm naketoB Becb TpaduMK Mexay mMacTepoM M YCTpoWUCTBaMu C agpecamu
0x10 1 0x11 nepepasancs 66l B acoump. [Nocne 3agaHma Ha mogeme PuUnbTP ToNbKO Ha nakeT 0x13,
B adoupe OyayT 3anpocbl Tonbko K mogynto Slave ¢ agpecom 0x13. lNocne aToro ocraHeTcs
TONbKO YCTAHOBUTb Ha MacTepe KOPPEKTHbIN Tan-ayT OXuAaHusi OTBETa C YY4eTOM 3agepXKu
nepefayn gaHHbIX B agompe.

Takke, B Mogeme Heobxogumo Oyaet 3agatb Bpems SEOT - Ha ckopocTy 9600 3HadeHun 5-
10mc G6yaet poctatoyHo. [laxe ecnv oHo ByaeTt 6onblie Yem BpeMsi Mexay 3anpocomM 1 OTBETOM,
Hanpumep, mexay mactepom n Slave 0x10 n aToT "ckneeHHbIW" 3anpoc-oTBeT nonagaet B 6ydep
mMoaema, OH OTOPOCUTCS MO NPUYNHE HE COBMAAEHWUSI KOHTPOSIbHOW CYMMbI.
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8.1

8.2

8.3

OUNbTPALMS UCXOLSALYMNX JAHHBIX

dunbTp  BXOOSAWMX AaHHbIX MO  MocrneaoBaTenbHOMY MOPTY  (MCXOAALMX — OaHHbIX
npeaHasHaYeHHbIX A8 nepeaayn B 3up) MOXKET NPUHUMATL Creaylolme 3HauyeHus:
----, RTUA,DL8A,1BYT,NONE

Mpun 3HaveHun cunbtpa NONE, nakeTbl nocTynusluMe NO MOCNeaoBaTeNlbHOMY MOPTY He
nepegatotcs B acmp BoobLLE.

CnegyeT OTMETUTL, YTO KOHTpOsibHass cymma no Modbus RTU/ DALLAS CRCS8 y nakeTta B
Oydepe nopcumTbiBaeTca ecez2da NO3TOMY, ecnv 3agaH ¢unbTp RTUA wmnu DL8A, TO He
o6sa3aTenbHO 3agaBaTb COOTBETCTBYIOLLMI TUM MPOTOKONA BXOAALMX AaHHbIX (KomaHaa $DAT).

OUNbTPALNS BXOGSALYNX JAHHBIX

duUnbTp BXOAALWMX AaHHBIX U3 3hmpa MOXET NPUHMMATL CreayoLmMe 3HaYEHUS:

----, RTUA,DL8A,1BYT,NONE

Mpn 3HadveHun unbTpa NONE, OaHHble nony4YeHHble M3 3admpa He BblgaloTcsl Ha
nocregoBaTesibHbIN NopT BoobLe.

PuUIbTPAUNA BAHHbIX MPU PETPAHCIIALUN

(DVIJ'Ipr peTpaHCcnnpyemMblX AaHHbIX MOXET NPpUHMMaTh crnenyrowmne 3Ha4eHnA:
----, RTUA,DL8A,1BYT
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9 NMPUMEPbLI OPIFAHU3ALWUN CETEU

9.1
9.11

9.1.2

9.1.3

ALPECHbIA PEXXUM

ALPECHbIV PEXXVM C NMOATBEPXAEHWEM.
—_s--V DATA
- TXID=001,WA=1, TRY=2 +—
— ---5(.:'.(-.»
001 —— Tttt scccccccccccceePp

TXID=002,WA=1, TRY=3 '~-~-.-.-.-.
> -m TXID=001,WA=1, TRY=0

TXID=001,WA=1, TRY=3

B paHHOM  pexume rapaHTMpyeTcsl  [oCTaBka  faHHbix  agpecaty. Otocnas
«MHOMBUAYanbHbIA» NaKeT, MOAYMb OXMOAeT NOATBEPXKAEHUS NpUéMa CO CTOPOHbI Noryyartens u
NOBTOPSIET MaKeT NpW HEeNony4YeHn NOATBEPKOAEHUS MO UCTEYEHMMN TaliM-ayTa paBHOMY BPEMEHU
nepegaym naketa MakcMmarbHOro pasmepa Ha TeKyLLEe CKOPOCTMH.

CnepyeT 3aMeTUTb, YTO B JAHHOM pexrMe Moayrb MOXEeT nepeaaBaTb CBOM AaHHbIE TONbKO
oOHOMY afpecaTy, HO NoAAepXKMUBaTb HECKONbKO BUPTYarbHbIX COeAMHEHMI (OTCbINaTb KOPOTKMe
Kagpbl NOATBEPXKOEHUS).

PR

ALPECHbIV PEXXWM BE3 NMNOATBEPXAEHUS.

TXID= FFF COPY=1 ;
TXID=001 WA=0 COPY=1 |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Mogynb 001 BbicTynaeT B kadecTBe "6asbl" (C T.3. BHelwHero obopygosaHund) n pabotaet B
LUMpoKoBeLLaTeNbHOM pPeXuMe - nakeTbl OT HEro nNpuHMmaroT Bce moaynu. Mogynu 002, 003 n 004
HacTpoeHbl Ha 6a3oBbin MogeM 6e3 noaTBepxaeHus. MHpopMaumMoHHbIe nakeTbl OT HUX ByayT
BblAaBaTbCs TOMBKO Ha NOPT AaHHbIX 6a30BOro Moayns.

ALPECHbBIN PEXXWM BE3 NMOATBEP)KOEHWS C MOBTOPUTEJIEM.

Pexxum noetoputenst y moayns 003 aktuBmpyeTcs yctaHoBkow napameTtpa $RT v 3agaHuem
dunbTpa $RID.

—

« ~>
) 50 — [002]
RT=01 _ _ _
TXID=002,WA=0,COPY=1 TXID= FFF RIDO=00F S1 TXID=001,WA=0, COPY=1

Takas KoHurypaumus He ucknodaeT npnéma moaynamm 001 1 002 «npsmMbix» NakeToB Apyr
OT fgpyra, 4TO MOXeT MnpuMBEeCTM K u30bITOYHbIM naketam B admpe. [loatomy, npu BBOAE
NoBTOPUTENA B CUCTEMY PEKOMEHOYEeTCH YyCTaHaBnmMBaTb MacKy paclIMpPEeHHOro npuema BCeM

MoaynaM co3faBad Takum 06p330M "BI/lpTyaﬂbeIVI NyTb NPOXOXOEHUNA NAKETOB:

DR ¢ 0 N > 153

TXID=002,WA=0,COPY=1 TXID= FFF RIDO=00F S1  TXID=001,WA=0,COPY=1
PID0=002 0|+ PID0=001 0|+

B atom cnyyae, 001 6yget pearnpoBaTtb Ha nakeTbl 0T 002 TONbKO, €Criv OHM NPOLUMN Yepes
nosTopuTens U GyaeT UrHopmMpoBaTh NpsiMble NakeTbl. ToXe camoe BepHO 1 anga moayns 002.
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9.2  Pexum «LLINPOKOBELYATEJIbHbIN»

9.2.1 LUMPOKOBEIUATESIbHASI CETb BE3 TAPAHTUM JOCTABKM COOBLUEHWM

— 001

Y Bcex moaynen TXID=FFF COPY=1

Mogynn 001, 002, 003 1 004 aABnATCA paBHOMNPaBHbLIMK YlEHaMKU CETU MU MOTYT NPUHUMATb
nakeTbl Apyr OT gpyra.

HecmoTps Ha TO, 4TO NpU aHHOM aApeCHOM peXrMe HET rapaHTMK OCTaBKM COOOLEeHNN,
OH SBMSIeTCA NPeAnoyTUTENbHBIM MOYTU BO BCEX CryyasX, T.K. MEXaHWU3M JOCTaBKu
coobLueHunn peanuayeTcs Ha 6onee BbICOKOM YPOBHE - Ha YpOBHE NPOTOKONOB 0b6opyaoBaHus,
NOOKIHYEHHBbIX K Mogynam. [pu "HopManbHON" CBA3K, NIULIHWE NaKeTbl NOATBEPXKAEHU OT
cammx mogyrnen MoryT "3arpy3ntb” pagmoadup, TEM cambiM CHU3UTb MPOMYCKHYHO

cnocobHocTb kaHana. [aHHas agpecauus yctaHosneHa MO YMOJTYAHUIO

9.2.2 LUMPOKOBEIUATESIbHASI CETb C FAPAHTUEMN OCTABKM COOBLLEHNA

TXID= FFF COPY=1

Moaynb 001 paboTaeT B wmnpokoBeLatensHom pexmme. Mogynmn 002, 003 1 004 BxoasT B
agpecHbIn pexxum ¢ mogynem 001 ¢ rapaHTuen JOCTaBKN JaHHbIX.

9.2.3 LUMPOKOBEIUATESIbHASI CETb C [TOBTOPUTEIIEM
LLnpokoBellaTenbHaa ceTb C MNOBTOpPUTENEM MOKa3aHa Ha Creayllwem pPUCyHke (ans
moayrnen 001,004 n 003 kpaliHe XenaTenbHO YCTaHOBUTb MAacK/ PacLUMPEHHOro npuema, Y4Tobbl
NCKMNIOYMTb NpUem NpsiMbiX NakeToB):
Y Bcex mogynen TXID= FFF COPY=1

PID0=001 0|+ Lo PID0=003 0]+
002 001 _
PID1=004 0|+
PID0=001 0]+ RT=00

RIDO=0FF S1
Kak BMOAHO U3 puCyHKa, C BBeOEHMEeM [OMOMHUTENbHbLIX MOAYNen YCIOXHAETCS
KOHUrypaums macok (ans mogynsa 001). OagHako, ¢ nsmeHeHnem agpecos MYID mogynen 003 u
004 MOXHO BOCMOMb30BaTbCA 3agaHWem rpynnoson macku. [lpeabigywimm BapuwaHt Oyaer
BbIrNs4eTb cneayowmm obpasom:
Y Bcex moaynen TXID= FFF COPY=1

-
PID0=001 0|+ D
002

PIDO=0F0 0|+

PID0=001 0|+ RT=00

RIDO=0FF S1
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10

10.1

10.2

LLIn®POBAHUNE OAHHbIX

B moayne peanu3oBaHo 2 meTtoaa wudgpoBaHusa - AES128 ¢ 16 GUTHBIM KIFOYOM U NPOCTOE
XOR wwudposaHne. Metogom AES wundpytoTcs TONbKO Nofb3oBaTenbCckue AaHHble. MeTogom
XOR Becb nakeT LEenuKkoMm.

o Kntoun AES 1 XOR Henb3s y3HaTb. Vix moxHo nnbo yaanuTb, NMbo n3mMeHuTb

Mo ymonuanuto, kntoum AES n XOR HE 3AAHDI.
Mpn3HakoM Hanuums knoyen sensetca metka *KEY (gns knoda AES)
nnu meTka *SK (gns krnova XOR) B pesynbTaTtax BbiBoga komanabl SDMP.

LInoPOBAHUE AES

Wndgpposanme AES ocyuwectBnaetcs ¢ nomowbto 16 6utHoro kntoya. Kniov 3agaetca B
KOMaHZHOM pexume ¢ nomoLLbio komana $KEA (B cumeonax) unu $KEH (B 16-puuHom cdopmare).

[aHHble wndpytotcss 6rnokamm no 16 Gamt. B koHue 6nokoB pobaensietca 32 GutHas
KOHTponbHasi cymma. [locne atoro, 3awmndpoBaHHbI ONOK nepegaeTcd Ha KogupoBaHue Ans
nepegayn B achmp (aobaensetcsa 3aronosok, FEC, pasbuska Ha 6nokn n 1.4).

Y kaxgoro Moaynsi AomkeH ObiTb 0gMHaKoBbIN KoY. B cnyyae, ecnn nocrne gewmndpoBaHus
He coBnagaeT 32 BUTHasA KOHTPOSbHasA CyMMa, AaHHble B NOPT He Bbl4atoTCs.

Beuay Toro, 4to ana mexaHmama AES pgaHHble OOMmMKHbI ObiTb kpaTHbl 16 u TpebyeTtcs
AOMNOSNIHUTENbHAA KOHTPOSbHaAsA CyMMa, MaKkCUMaribHbIA pasmep MoMNb30BaTENbCKMX AaHHbIX
nepegaBaemMblx B 3Mp B OAHOM MNakeTe yMeHbLuaeTcs. Hanee npuBegeHa Tabnuua
MaKCUmarnbHOro pasmepa AaHHblX 4nsi pasnuyHbix kombuHaumi FEC n AES

Kog FEC | MakcnmarnbHbIin pasmep | MakcumanbHbIN pasMep AaHHbIX
JaHHbIX 6e3 AES, 6ant c AES, bant

RS(7,3) 101 92

RS(15,9) 139 124

HAM(12,8) 158 140

RS(7,5) 168 156

RS(15,11) 170 156

HET 234 220

LLinoPoBAHME XOR

WndpposaHne XOR ocyllecTBnNsieTcss ¢ NOMOLbO 6 GanTHOro Kkroya MeToaom ornepauum
XOR. Kntoy 3agaeTtcss B kKOMaHOHOM pexumMe ¢ nomoubto komanabl $SK (Simple Key). [aHHbIM
MeToAOM LUMdpyeTca BeCb NakeT LenMkoM B adupe, BKMoYasa 3aronoBok. Ecnu Ha yganeHHOM
moayne knoy SK 6ygeT 3agaH HeBepHO, TO nakeT ByaeT AewuvdpoBaH kak "mycop" n He byget
AekogmpoBaH. [JaHHoe cBoncTBO OyaeT nonesHo, Koraa B npegenax pagnuoBuMAMMOCTU TeKyLlen
ceTu nosBnseTCAa aHanormyHas gpyras. OTO MOXET WCKNI0YUTbL HEKOPPEKTHOE MoBeAeHve,
Hanpumep, BcTpoeHHoro |0 mogyns moaynsi.

Kntou SK He obnagaet kakom nunbo KpUNTOCTOMKOCTbIO, HO OyaeT noneseH Ang
MUHUManbHOM 3alWnThl. Takke, OH HE N3MEHSIET MakCUMarbHY ANTMHY MHPOPMALMOHHOIO NakeTa
B oTnn4mm ot AES.
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11 TEenemerPuyeckmit mogynb

11.1 OswuE cBEQEHNS

Y Mmogema nvetotcs gea tenemeTtpudecknx Bxoga IN2/IN1 (akTUMBHbIA YPOBEHDb - 3aMblkaHNe
Ha GND) u Bbixoga OUT2/OUTL1 (aKkTMBHbIN ypoOBEHb - 3amblkaHne Ha GND (OTKpbITbI CTOK).
HonycTnmoe HanpsikeHne Ha Bxoae - He 6onee 32 B npu Toke He 6onee 0.7 A.
CocTosiHMA TenemMeTpuyeckux BXOAOB nepeaarTcad BMeCTe C OCHOBHbIMWU OaHHBIMU - eCrn
obmeHa gaHHbIMKM Mexay MogemMamMu HET, COCTOSHNE BXOO0B/BbIX0A40B OOHOBNATLCS HE OyayT.
lMpn nepenade, MogeMm Bcerga BCTaBNSET B UHOOPMALMOHHBIA NakeT COCTOAHME OBYX CBOUX
BxoAoB. [pu npueme nakeTa, Ha BbIXOo4bl MOAEMA BbICTABNATCHA 3HAYEHUSA BXOAOB YAArNEHHOro
mMogema.
@OyHKUMOHAN 1 noruka paboTbl BXOAOB/BLIXOAOB aHanormdHa paboTe TenemeTpudeckoro
mMoaynsa paguomonynsa "Cnektp 868 10 Lora".
http://rateos.ru/index.php/production/communication/spectrum868iolora

Moaynb BBOAa/BbIBOAA MOXET paboTaTth B 2-X pexumax:

- 10_Trans — (npo3pa4Hoe TpaHCAMPOBaHWE) NACCUBHBIA PEXUM, MOLYNb NPUHUMAET Mo
pagvo WNU akTMBHOMY MOPTY W BbINOMAHSET 3anpocbl M KOMaHAbl B npoTtokone Modbus.
AHanorudeH pexumy IO_Slave. B gononHeHUM K HeMy, BbIXOAbl MOAYNS yCTaHaBMMBalOTCS
3HaYeHUaAMM, KOTopble NepenarTca BO BCEX MH(OPMALMOHHLIX nakeTax. Bkniovaetca komaHgom
$IOTRANS. BkntoyeH nNo yMonyaHuio.

- 10_Slave — naccuBHbIN peXMM, MOAYIb NMPUHMMAET MO Paguo UM akTUBHOMY MOPTY U
BbIMOJIHAET 3anpockl M kKoMaHabl B npoTokone Modbus. Bkntoyaetcst komaHgon $IOSLAVE.

Ko Bxogam IN2/IN1 nogkniodaloTcs BHELWIHWE AUCKPETHblE OATUYMKU TUMa «CYXOW KOHTaKT»
(BbIKIHOMATENM, KHOMKW, KOHLIEBLIE BbIKMOYATENN, KOHTaKTbl pere unn gaTtyinkm pasnnuyHoro tmna ¢
TPaH3UCTOPHbBIM BbIXO40M) UMM TPAH3UCTOPHbIE KITHOYU N-P-N TUMNa C OTKPbITbIM KOSNITEKTOPOM.

Kaxgblh  BXO4 WUMeeT CBETOAMOOHBIA  WMHOMKATOP  COCTOSAHWUS,  PachONOXEHHbIN Y
COOTBETCTBYIOLLEN Napbl KnemMm. HgmkaTop 3aropaeTtca npu 3ambikadmm Ha GND.

Bxoabl Moaynsi He MetoT ranbBaHUYECKON PasBs3KN HU Mexay COBOM, HU C BHYTPEHHUMM
uensamu (koHTakTbl GND Bcex BXOAOB COeANHEHbI BHYTPU MOAYNS).

BHyTpeHHee conpoTBNEHME KOHTAKTOB NOAKMHOYAEMbIX K BXOAAM HE [OKHO NpeBbILlaTh
100 Om.

Cxema MnoaKnioYeHNs BHELHUX Lenen K BxodaM, a Takke BHYTPEHHSI CXeMa BXOAHbIX
Lenen moadyns (Ha NpuMepe OA4HOro KaHara) nokasaHa Ha crnefyoLlemM PUCYHKeE.

OunckpeTHble BxoAbl

+5B
IN1 —@ imsccopy
GND _|
12T

K 2-m Bbixogam OUT2/OUT1 nogKnoyaoTCsl BHELIHNE UCMNOSTHUTENbHbIE YCTPOMUCTBA.
AKTVBHbIN YPOBEHb BbIXOO0B - 3aMblkaHne Ha GND (OTKpbITbIV CTOK).
Kaxxabli BbIxO4 nmeeT cOOCTBEHHbI CBETOANOAHBIN NHOANKATOP COCTOSIHUSA

11.2 TectBxogoB/Bbixo[0B
PaboTtocnocobHOCTb BXOO0B/BbIXO4OB MOXeT ObiTb npoBepeHa no komaHae BOOT_TEST
3arpy3uyvka. B pexnme TeCTUpOBaHUSA NpU 3aMblkaHUM COOTBETCTBYHOLLErO BXOAA, 3aMblKaeTcs

COOTBETCTBYHLLMIA BbIXOA,.
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11.3 Pexum10_TRANS

B 3aronoBke kaxgoro naketa B adupe nepefaeTcs COCTOSHUS BXOAOB MOAYNSA
BBOZa/BbIBOAA NMPWU MOMyYeHUN KoTopblX, Moayrb B pexume |O_Trans TpaHCnMpyeT nx Ha cBou
BbIxOAbl. YTOObI, Hanpumep, NPy MNOMYYEHUMN LUMPOKOBELLATESbHBIX MAaKeTOB BbIXOAbl He
nepeksityann cBoe COCTOSIHWE OT pa3HblX MoAyrnen, ocylecTBnsaeTca unbTpaums agpecos C
NomMoLL b0 Macok $IOSMX.

Homep B macke $IOSMx cootBeTCcTBYET Mnagwweit uudpe napametpa $MYID yaaneHHoro
moayns. Takum o6pasomM, NpMHMMATb 3HAa4YEHME BXOAOB MOXHO TOMNbKO OT MOAYSEWN, ¥ KOTOPbIX
3HauyeHns SMYID paBHbl oT xx0 0o xx7 (T.k. Macok IOSMx Bcero 8).

3apgaBatb modbus agpec B pexume 10 _Trans He ob6dA3aTenbHO (€CnM HE HYXHO
ynpaenate Mogynem modbus komaHgamm).

Cxema paboTbl B pexnme 10_Trans NoAcHAETCSA crenyowmm pUcyHKOM:

o R L

44 = | s wiifes| SPATEOC (B

wiifes| FPATEOC | ropy padgic—1
b~ $MY|D=002 06 cnexkTP 868" $MYID=OO3
TEEOT T siosMi=0011 T il ;- $l0SM1=0011
e 10SM2=0000

ol Lo I0SM3=0000
e w ol ol Y ()
1 i 1 =

BHelwuHee -
loicl R e ol

BHeluHee

obopynoBaHue obopynoBaHue

+
255| seareoc o=

BHelwuHee
obopyaoBaHue

Sleleielele] $\vYID=001
1 o $10SM2=0010
$I0SM3=0001

Cuctema coctout u3 3-x moayne ¢ agpecamm $MYID 001,002 1 003. C nomoLLblo Macok
$I0SMx 3apaem "mapLupyT" yCTaHOBKU BbIXOAOB:
MYID=001 $IOSM§=0010 OT MoAyns ¢ MYID=00 BbICTaBUTb Bbixog OUT2;

$IOSME=0001 ot moaynsa ¢ MYID=00§| BbicTaBuTb Bbixog OUT1;

MYID=002 $IOSMjl=0011 ot moaynsa ¢ MYID=00§l BbictaButb Bbixoabl OUT1 1 OUTZ;
$IOSME=0000 ot moaynsa ¢ MYID=00g| He BbICTaBnATb BbIXOAb;

MYID=003 $IOSMjl=0011 ot moaynsa ¢ MYID=00§l BbictaButb Bbixoabl OUT1 1 OUT2;
$IOSMpE=0000 ot moaynsi ¢ MYID=00p He BbICTaBNATb BbIXOAbI;

HanpasnsATtb BXOAb! HA BbIXOAbI MOXHO TONbKO C OANHAKOBLIMU HOMepamm - IN1
Ha OUT1, IN2 na OUT2.

o OGHoBneHne BbixogoB B pexume $IO_Trans 3aBucuT oT "akTMBHOCTU" 0OMeHa
AaHHBbIMY B 3¢hMp Mexay NOAKMNIOYEHHbIMU K MOAYNAM yCTpoucTBamn. Ecnu HeT
obmeHa, TO 1 BbIxOAbl OGHOBNATLCA He ByAyT.
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12

12.1

YANNIEHHOE KOH®UI'YPUPOBAHUE

B moayne wvmeeTcss BO3MOXHOCTb YAan€HHOrO KOHGUrypupoBaHus no paguo. [Ans
MOHMMaHusa npouecca yOanéHHOro KOHMUrypupoBaHusi BBOAUTCA MNOHATME rpogpunis. [loa
npocunem noHMmaeTcss Habop BCex MNapameTpoB MOAyNs, HeobxoouMMmbix And ero paboThbl.
Mpodunb xpanutca B AHO3Y moaynsa. Mpodwmne pasgeneH Ha 2 4actm - obwwmni (Npodusb
MOAYNSA 4Nd nepefayv AaHHbIX, peTpaHenaumm u 1.4.) u 10 (npoduns Moaynsa BBOAA-BbIBOAA).

B uenax ©esonacHocTu, yganéHHoe KOHUrypupoBaHME MOXET ObiTb 3anpelieHo. [ns
3anpeTta Heobxoaumo yctaHoBuTb 6uT SLOCK.bRemoteCfgLock. But moxeT 6biTb COpOLLEH Kak
yOanéHHo, Tak 1M No nocrnegosaTenbHOMY MOPTY, @ YCTAHOBMIEH TONbLKO MO nocnegoBaTeNbHOMY
nopTy.

B cnyyae 3anpeta yganéHHOro KOHUrypmpoBaHusa Bce KOMaHAbl, OTHOCSALMECH K AaHHOMY
npoLeccy, MCMOMHAITCA Kak 0OblMHO, O4HAKO pearnbHbIX U3MEHEHWA B yOanéHHOM Moayne He
NPOMCXOaUT.

MapameTpbl 3agaBaemMble komaHaamm $RG B npodunb He BXOAAT U MOTYT U3MEHSATLCS
TONbKO NoKanbHO. Takke, yaaneHHo Hemnb3s 3agaTh napameTpbl LWNGPOBaHMS.

YANEHHOE KOH®UI'YPUPOBAHUE B KOMAHOHOM PEXXUME
YpanéHHoe KOHUrypmpoBaHme B KOMaHOHOM peXuMMe OCYLLECTBNSAETCA C NOMOLLbIO BBOAA

COOTBETCTBYIOLLNX TEKCTOBbLIX KOMaHA;:

e $RPRF - yteHue obuiero npounsa moayns;
$RPIO - yteHve npoduna mogynsa Beoaa-sbisoaa (10);
$WPRF - 3anucbk obuwiero npocuns moayns;
$WPIO - 3anucb npocpuns 10;
$EPS - HayaTb pefakTnpoBaTb yAaneHHbIn Npodunb;
$EPE - ocTaHOBUTb pefakTupoBaHne yganeHHoro npoduns;
$DMPR - BbIBO4 Npoduns yaaneHHoro Moayns;

KomaHgpbl u4TeHusi/3anncu npodunen nepefarTcs B agpecHoM pexume. [o Havana
pefakTMpoBaHusa npoduns ero Heo6xoAMMoO 3arpy3uTb M3 yOareHHOro MoAyns KomaHgamu
$RPRF n/unu $RPIO. [lanee, ¢ nomoLbto komaHabl $DMPR y3HaTb TEKyLLYH KOHUrypaumio.

Komanaa $DMPR BbIBOAMT pe3yrnbTaT Bceraa - B He 3aBUCMMOCTM CYMTaH Npodnsib
yaaneHHoro moayns nnu Het. Ecnn yacte npoduns He cunTaHa, KomaHga oyaet
BbIBOAUTL "MyCOpP" BMECTO €ro peanbHbIX 3Ha4YEHUI.

lNocne npoyTeHus Npodunsa ero MOXHO peaakTUpoBaTh Takke, Kak U Npounb NoKanbHOro
moaynsa. [Ona "ctapTa" pemakTMpOBaHUA MMEHHO npoduns yganeHHoro moayns (KOTopbIn
npeaBapuTenbHO OOMKeH OblTb MpouynTaH), Heobxoaumo BBecTu komaHaoy $EPS (Edit Profile
Start), nHa4ye Bce BBOAUMbIE KOMaHAbl ByaoyT M3MeHATb 3Ha4YeHuUst nokanbHoro npoduns. MNocne
OKOHYaHUWs1 peaakTMpoBaHus Heobxoammo Beectn komanay $SEPE (Edit Profile End).

Mocne pefakTpoBaHusa NpPoduns ero MOXHO 3anucaTth B yAareHHbIn Mogyrb C NOMOLLLHO
komaHg $WPRF wunn $WPIO. [Mocne nonyyeHWss AaHHbIX KOMaHA, yAaneHHbIi Moayrib
aBToOMaTUYecKu nepesarpysmnTcs yepes 5 cek.

Mpwn BBoae komaHa $W(R)PRF n $W(R)PIO mogynb B aBTOMaTUYECKOM PEXMME MOCbhiniaeT
yaaneHHoOMy MOAYSt0 COOTBETCTBYHOLLME 3anpocbl A0 Tex Mop, noka oTBeT He OyaeT nomydeH.
Ecnn yganeHHbIn mogynb HeAOCTyneH, 3anpockl OyayT cnatbca GeckoHeuyHo. [nsi ocTaHOBKM
npouecca HeobX0ANMO HaXKaTb KnasuLly 's'.

Mpumep yganéHHoOro KoHdUrypmpoBaHus (CoobLieHMs MOACKa3KMm BO BPEMSA BbIMOSTHEHWUS
KOMaHa, MoryT ObiTb Apyrue):
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OK> SRPRF 002 YTeHue npocduns yaaneHHoro mogema c agpecom 002
Press ‘s’ to stop..

OK>

** profile read done.

OK> $COM=57600,8N1 komanAaa nsmensier BCE ELLE nokanbHbIv npodunb
OK> SEPS Ha4vyaTb pefakTUpOBaHUe CYUTaHHOro npodmnsa
*** Edit remote profile START***

OK> $COM=57600, 8N1 KOMaHAa U3MEHSeT CYUTaHHOM nNpodunb

OK> SEPE OCTaHOBUTb peAaKkTupoBaHue cumTaHHoro rnpodunsa
***x Edit remote profile END***

OK> SWPRF 002 3anucb npodunsa o6paTtHo B mogem 002

Press ‘s’ to stop..

OK>

** profile write done. Mopgem 002 nepezarpy3urtcs 4yepes 5 c

OK>

Ecnu yganeHHbIn Mogynb Ha aTane BbinonHeHns komaHasl $WPRF "nponan” ns acgmpa u
y Hero 6binn 4o 3TOro M3MEHeHbl NapameTpbl CBA3W Mo 3dumpy (CKOPOCTb, YacToTa) TO
BO3MOXHO, YTO HOBbIE NMapaMeTphbl Y HEro yXXe BCTYNWM B CUNY 1 CBSI3b Nponana B
MOMEHT MONyYeHns OT HEro NOATBeEPXKAeHNA. [ns npoBepkn HEOOXOOMMO NEPEHACTPOUTb
noKarnbHbIN MOAYIb Ha Takue e napaMeTpbl 1 nonpoboBaTb NpovMTaTh NPOdUIb
yOaneHHoro mogyns.
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13 TECTMPOBAHUE CBSI3U 10 3OUPY.

TecTupoBaHune CBA3N MeXay MoaynsiMvM BO3MOXHO cneaylowmnmm cnocobamu:
e B kOmMaHOHOM pexume;
e B npo3padHOM pexunme nepegadn AaHHbIX;
e Pexunm "Mask".

13 1 TECTUPOBAHUS CBSI31 B KOMAHQHOM PEXXUME
B komaHOHOM pexnme Ans TeCTUPOBaHUSA CBA3W LOCTYMHbI cnegyowme komanabl: SRFIND,
$RCHK u $TEST. lNpwn BbINOMHEHNM OAHHBIX KOMaHA, MOAYIN AOMKHbI ObiTb HACTPOEHbl Ha OAHY
yactoTty ($CH) 1 nmetb ogmHakoByto ckopocTb B agupe ($AR). KomaHabl ocyLlecTBNSAOT ONpoc B
OeckoHeYHOM uumKne. [1ns ocTaHOBKM LuKNa HeobX0ANMO HaxaTb B TEPMUHANE CUMBON 'S'.

$RFIND - nouck yctponcts B acpmpe. Komangy yoobHO NpUMEHsATb, Koraa COOCTBEHHbIe
agpeca ($MYID) moaynen He n3BecTHbl. HangeHHble Mogynu BbIBOASTCA CMIUCKOM.

Bepcusa MO
OK> SRFIND ID yctponcTtBa: 1 - CMNEKTP 868 Lora
press 's' to stop...
— YpoBeHbL curHana sanpoca

OK>
** 1. ID=002(0A:01),v1.00(1l) ,RSSI=-87,-82 I— YpoBeHb curHana oteseta
* % tx
** 2: ID=005(0A:02),v1.00(0),RSSI=-109,-96 RPT=5:0
* % tx
* % g - IOADB : IOADR [
tx Homep noBTopuTens (ecnu akTMBeH)

OK> MYID ypaneHHoro mogema

$RCHK - onpoc yaaneHHoro Moayns ¢ 3agaHHbiM napameTpom $MYID.

OK> SRCHK 002 YpoBeHb curHana sanpoca
press 's' to stop... YpoBeHb curHana oTeeTta
OK> L

** v1.00 (1) ;Rt=525 ms,RSSI=-42,-40
** v1.00(1) ;Rt=550 ms,RSSI=-42,-40

** v1.00(1) ;Rt=550I ms,RSSI=—41,—41$B
pems OTKNuKa

OK> h =
-I_—ID yCcTpoMCcTBa (Response Time)
Bepcusa MO

$TEST - 3anpoc BER nakeTa y yaaneHHoro moaynsi ¢ 3agaHHbiv napametpom $MYID. Mpw
3anpoce H606XO}J,VIMO 3adaTtb TUN I'IOMeX0yCTOIZ‘-IVIBOFO KoOunpoBaHUA. KO,EI, 3agaeTcda aHanorm4yHo
komaHae $FEC.
OK> S$TEST 002 3I .
L BaiiToBble OLINMGKU
press 's' to stop... BuToBble oWNGKN
OK> _|: L
** (0,138): byte_err=0 bit err=0 RSSI=-40,FEC=R:15,91I
** (1,138): byte_err=0 bit err=0 RSSI=-41,FEC=R:15,91I
** (2,138) : byte_err=0 bit_err=0 RSSI=-41,FEC=R:15,91Is

OK> |
J E— Pasmep naketa, 6ant | -I——Tvm FEC
YpoBeHb curHana otBeTa

MopsipkoBbIM HOMepP NakeTa

13.2 TEecTUPOBAHMSI CBSI3M B MIPO3PAYHOM PEXUME

B npospayHOM pexuMme nepepaum LaHHbIX HeobxogumMo nocnatb B aKTUBHbIA  NOPT
nokaneHoro moayns ASCII ctpoky 6e3 nay3 mexay cumsornamu Buga $hhhPING_RATEOSpm,
roe hhh - agpec yganeHHoro mogyns, p - mowHocTb (0...3), Ha KOTOPOW yAaneHHbI MOoAyrb
OypeT nepedaBatb OTBET, M - MyfnbTunnukaums nocbiikn (0...1). Ecnv HeT HeobxogmMmocTu
3agaBaTb MOLLHOCTb Y BbI3bIBAEMOro MoAynsi, BMecto 3HadyeHun 0...3 MOXHO nocnatb nobon
Apyron cumBon, Hanpumep, cumBon 'X'. Agpec MoxeT OblTb Kak rpynnoBOoW, Tak W
NHANBUAYANbHbIN.
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13.3

Mpu nonyveHun ctpokn $hhhPING_RATEOSpm ypaneHHbin moaynb C¢ agpecom hhh
nepekniovaeT TEKYLLYH MOLUHOCTb Ha 3HayeHue 'p' (ecnu 3agaHo) M 3adaeT MynbTUNAMKauuio
oTBeTa 'm'. HoBoe 3HayeHMe MOLLHOCTU HE COXpaHSEeTCs B nNpodune Moaynd, ogHako AencrTeyeT
Ha BeCb OCTaBLUMIACS ceaHC paboTbl (40 nepesarpy3kn Unn BbiKMoYeHnsa nutadus). MNocne atoro,
yOaneHHbI MOAyIb OTBEYaEeT M Ha NoKanbHbIN MOAYIb NPUXOAUT CTPOKa BMaa:

Apnpec
OXOD 0x0A yAaneHHoro Bepcvm no
moaema _|__ ID ycTtpomncTBa

\n\r$012PING_v01.03_ID:01 0108,-049, —051

MopsiakoBbIi Homep OTBeTa | I_ ypOBeHb curHana oTBeTa
3HaueHune BbIXOQ:BXO[M YpoBeHb curHana 3anpoca

Mpumepsl:
3anpoc: $FFFPING_RATEOSO0 (npwu nonyyeHun, nepeaasatb otBeT Ha PWR=0)
Oteet: $002PING_v01.03_1D:00,0208,-049,-045
B cetn obHapyxeH mogynb 002. Bepcusa MO 1.03. ID yctponictea 1 (CIMNEKTP 868 Lora).
Mopsgkoebin Homep otBeTa 02. 3HaveHue BbixogoB 0 (0000), 3HaveHme BxogoB 8 (1000).
YpoBeHb cuUrHana npu npueme 3anpoca yganeHHoiM moaynem -49 ob. YpoBeHb curHana npu
npueme oteeta -45 ab.

3anpoc: $FFFPING_RATEOS11 (npw nonydeHun, nepegasatb oTBeT Ha PWR=1)
OtBeT: $002PING_v01.03_1D:01,0208,-049,-045
$003PING_v01.03_1D:01,0108,-049,-045
B ceTu npucyTcTByOT ABa Mogynsa ¢ agpecamu 002 n 003.
Mpu rpynnoBom 3anpoce ob6HapyXxeHue BCcexX MoayJfien He rapaHTupyeTcs.

3anpoc: $123PING_RATEOSx0 (Npy nony4eHnn, He N3MEHSATb MOLLIHOCTb)

OtBeTt: $123PING_v01.03_1D:01,0108,-000,-000
Bbi3biBaeMbii MoAynb SIBNSIETCA JOKanbHbIM, O Y€M CBWAETENbCTBYET 3HAYeHMEe YpPOBHEWN
curHana pasHoe 0.

Takke, Ona nNpoBepkn CBA3W B NabopaTopHbIX YCNOBMAX MOXHO MCMOSb30BaTb OpPYron
cnocob. [nga atoro HyxHbl 6yayT asa komnbtoTepa (MK) nnun ogun MK ¢ ayms COM-noptamu (c
AByms nepexogHukamn USB-RS-232/485), Ha KOTOpOM C KaxabiM M3 ABYyX MopToB paboTaer
oTgenbHass TepMuHanbHas nporpamma (M6o0 B OOHOM  MporpaMme  OTKPbIThl  ABa
nocnegoBatenbHbiXx  nopTta). EcTtectBeHHO, napameTpbl  MOPTOB  MPOrpaMmbl  OOSDKHbI
COOTBETCTBOBaTbL NapameTpam RS-485 moaynen.

K MK cnegyeT nogkntounTb ABa NPOBEPSEMbIX MOOYNS — KaXKObIN K «CBOEMY» NEPEXOOHUKY
USB-RS-485/232 (B KOMaHOHbIN pexXum nepeBoanTb MOLYNN He HyxHO!). B kayecTBe aHTEHH npwm
npoBepke B NabopaTopHbIX YCNoBusax (B Npeaenax KoMHaTbl) MOXHO MCMOMb30BaTh Kak LTaTHbIE
aHTEeHHbI, TaK U NPOCTO OTpe3ok nposoAa (5...10 cm) B aHTEHHOM pa3bEMe.

[ns npoBepKkn CBA3M OTNPaBMsATE NMPOU3BOSIbHbIE CUMBOSbLI B OKHE OOHOW TEPMWHAaNbHOM
nporpamMMbl — OHUM OIMKHbI NepefaTbCa Yepe3 MoAySiM B OKHO BTOPOW NporpamMmbl, 1 HA0OOpPOT.

Ecnu cumBonbl npoxoasaTt B 06e CTOPOHbI — MOAYNN NO PaamMo HAaCTPOEHbI NPAaBUITLHO.

PEXM MASIK

B pexume maska, moaynb aBTomaTuyecku, BolaaeT B adpup ctpoky $hhhPING _RATEOSpm.
Fae hhh - agpec ynaneHHoro moayns, Kotopbi 3agaetca pernctpamm $RG04-05, 'p' - Tekywasn
MoLHOCTb moayns B npodune (0-3), a 'm' - napameTtp MynbTunnukauum (0-1). YaaneHHbIn
Moaynb nonyums eé, BblgaeT oTeeT. Mo nHamkatopy RX/TX mMoxHO 6ygeT cyanTb - nony4vaeT nu
nokarnbHbIM MOAYfMb OTBET Ha CBOM 3anpoc uUnv HeT. B AaHHOM pexume MOXHO NpoBepsTb CBA3b
TONbKO Mexay 2-ms mogynsamu. B npoTuBHOM cnyyae, ecnv B ceTu bBonee 2x yaaneHHbIX
moayrnen, To He ByaeT NOHATHO OT Kakoro MMeHHO MOAyns NpUXoauT oTBeT. Pexum maska, ecnu
BKITIOYEH, aKTUBU3MPYETCH KaxAbll pa3 npu BKMOYEHUU nuTaHus. YTobbl ero OTKIHYUTD,
Heo6Xxo0aUMO BbIMOSNHUTL NPOLEAypY OTKIIOYEHUS Yepe3 CUMBOSbHbLIN UHAMKATOP.
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14 TEXHOJIOMMYECKUNE NMAPAMETPbI. PETUCTPbLI RG

MNMepemMeHHble M3MeHsieMble koMmaHao $RG He BXogaT B o6LWMI Npodounb MOAYNs U He

MOryT ObITb M3MeHeHbl yaaneHHo. BbiBog Bcex 3HauyeHu ocyllecTernisieTcs komangon $DRG,
cbpoc Bcex perncTpoB no ymonyaHuio - komaHgon $IRG. [danee npuseneHa Tabnuua 3HavyeHui

peructpos RG (Bce agpeca pecaTudHble,

nog WMeHeM pernctpa ykasaHo 3HadyeHue no

YMOSYaHUI):
Agpec | Vms 3Ha4veHne
00 485 PRE_TMR | Bpemsa naysbl nepepg nepegaden nepeoro 6amrta nocne akTMBusauuu
(OxFF) WuHbl RS485. 3agaetca B OMTOBbIX MHTEpPBanax TeKyLlEeNn CKOPOCTH
nopta ($COM). 3HayeHne 0x00 n OxFF cooTeeTcTBytOT 0X01.
01 485 PST TMR | Bpemsi yaepxaHusi WwuHbl RS485 B akTMBHOM COCTOSIHMM nocne
(OXFF) nepegaun cron-6mta nocnegHero 6Gawmta. 3agaeTca B OGUTOBBIX
MHTepBanax TekyLien ckopocTtu nopta ($COM). 3HayeHne 0x00 n OxFF
cootBeTcTBYtOT 0X01.
02-03 C485/C232 AKTUBHbIN NOPT ANs nepegadn aHHbIX:
(OxC4 0x85) 0xC4 0x85 - akTmBHbIN NOpPT RS485;
0xC2 0x32 - akTuBHbIN NOpT RS232.
3HauveHune 3agaeTcs Npy BbIDOpE NopTa B pexxumMe 3arpysvuka.
[Mepekno4YnTb NOPThl TaKKe MOXHO KoMmaHgon SEXCHP.
04-05 BEAC_EN AkTnBM3aumsa pexmnma "Magak"
(OxFF OxFF) OXBE OxAC - pexum "Mask" aktuBeH. Bce ocTtanbHble 3HayeHus - He
aKTMBEH.
06-07 BEAC_ADR Aopec BbizoBa B pexume "Masik". Agpec noactaBnseTcsa B CTPOKY
(OXFF OXFF) $hhhPING_RATEOSpm BmecTo cumsonoB hhh.
08 MISC1 BbutoBbIN pernucTp:
(OxFF) 7...2 - pesepB
1...0 - apKoCTb nHaMKaTopa (Npy ero Hanuyun).
Pernctp nameHsetca BHyTpeHHUM 0.
09 CMD_on_DBG lMpusHak Bxoda B KOMaHOHbLIA PEXWM NO OTMagovyHOMY MOpTYy 4epes
(OxFF) kHonky CFG. AktuBHOoe 3HayeHue OXCD. OctanbHble 3Ha4veHust -
KOMaHZAHbIN PeXnM No nopTy nepeaayn AaHHbIX.
Pernctp nsmeHsercsa BHyTpeHHum MO.
10 RfOff OTknoveHne npuemonepegartymka. AKTUBHoOe 3HauveHne 0xXOF
(OXFF)
14 - PesepB
15 dbg_dump_cfg | MNMevyaTb Nonb3oBaTeNbCKMX AaHHbIX HA OTMAA0YHOM MOPTY. CM. pasgen
(OxFF) "OT1nagoyHbIn nopT”.
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15 KomaHgb! ynraBnerus mogynem

Mpu onucaHumn kKOMaHA NPUHATLI CNeayloLLne CoKpalleHus:

b - npBon4yHoe uncno 0 nnu 1;

d - pecatnyHoe vncno ot 0 oo 9;

h - wectHaguaTepunyHoe Yncrno ot 0 go 9 m ot A oo F.

¢ - cumBon. OnpegeneH No TEKCTY ONUCcaHUs KOMaHAabl.

[pyrne BO3MOXHbIE COKpaLleHUs onpedeneHbl B TEKCTE onucaHus komaHnapl. [pyn BBOAE 3HaYeHMs,
BeAyLNe HYNN OOIMKHbI MPUCYTCTBOBATD.

15.1 $DMP(R)— BbIBO IPO®MIS (YOANEHHOIO) MOAYIS
Beoa: $DMP wnn $DMPR

Mpumep: | ok> spomp OBLUUA NPO®UNBb

broadcast TXID=FFF COPY=1 ,MYID=003
CH=3 PWR=0 COM=9600,8N1
AR=3 LBT=0 DAT=EOT EOT=0015 PSL=000 PL=0
DM=0 FEC=- CONC=0
IOADR=0A+IONDX=00 (0Ah) TFL=---- RT=-
IORPT=11111111 RFL=---- RTFL=----
MaxTt=715 ms,*SK, *KEY, *L.ID

B e -V 7
IOSM0=1111
I0SM1=1111 IOINL=---- IODBN=00000000h
IOSM2=1111 IOINF=00 IOFR[1:0] =0000,0000
IOSM3=1111 IOUTM=---- IOUT[3:0]t=0000,0000,0000,0000
I0SM4=1111
I0SM5=1111
IOSM6=1111 NMPO®UIb MOAYNA
IOSM7=1111 BBOOA-BbIBOOA
OK>

Mpodpmnb pasgeneH Ha 2 yacTu. BCé 4To HaxoanTes Bbie NYHKTUPHOW NNHUN Ha PUCYHKe
aBnseTcsa obwum npodumnem. Bcé 4to Huxe - npodmnem moayns BBoga-BbiBoga. 3710
HeobXx0AMMO y4nTbIBaTb B Cllyvae BO3MOXHOIO yaaneHHoro KoHurypnpoBaHus. BepxHasa yactb
npocuns cynTbiBaeTcs/3anucoiBaeTcs komaHgamu $RPRF/WPRF, a HuxHss - SRPIO/$SWPIO.

B BbIBOOe koMaHAbl oToOpaxatoTcs cnegytowme "noackasku'™
MaxTt= MakcumarnbHoe BpeMs Nnepeaayn nakeTta Ha BblGpaHHo ckopocTu ($AR);
*SK  Hanuuve kmoya wndpposaHns XOR. [Mpu BbiBoge yadaneHHoro npodund, noackaska
COOTBETCTBYET BCE PaBHO NokanbHOMY Npodunio;
*KEY Hanuuve «kmoya wndpposaHns AES. [llpu BbiBoge yaaneHHoro npoduns, MoAckaska
COOTBETCTBYET BCE PaBHO NokanbHOMY npodunio;
*LID Hanuuue aktusHbIX a4eek $RID vnn $PID.

15.2 $IEE— CcBPOC NAPAMETPOB 10 YMOJTYAHUIO

Beoa: $IEE hhh, rae hhh — Tpebyemoe 3Ha4yeHne MYID mogyns.
lMocne BBOA4a KOMaHAbl MPOUCXOAUT MHMUMaNu3auua napameTpoB, XpaHswmxea B AHOIY 3HaveHnsmun
no ymonyaxuio. Agpec MYID mogynsa ctaHoBuTcs paBHbiM hhh 1 Mogynb aBTomMaTyeckn nepecbpacbiBaeTcs.

KomaHpa $IEE Ha saTparusaeT criefytolime napaMmeTpsbi:

- naponu wugpoBaHusa (cobpoc ocylectBnsieTc komaHgamm SKEA= unu $SK=000000);

- Moaynb BBOAA-BbiBoAa (COpoc ocywectenseTcs komaHgon SIOIEE, $IORIN nnn $IOROUT);
- TEXHOMOrM4yeckne napameTpsbl (Cbpoc ocyuiecTensieTcs komaHgon $IRG);

153 $CH — U3MEHEHUWE PABOYEIO YACTOTHOIO KAHAJIA
Beoa: $CH=d , roe d - Homep paboyero kaHana ot 0 go 3

0 868,765 (o ymonyaHuo) |

1 868,890 lMocnie ee00a KOMaHOBbI,
2 869,015 MoOynb cpa3y nepeHacmpaueaemcs
3 869,140 Ha Ho8bIlU KaHal u coxpaHsiem e2o 8 QHO3Y
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15.4 $PWR — yCTAHOBKA MOLYHOCTY MEPEOATYMKA
Beoa: $PWR=d, roe d:

|
0 25 (Mo ymMonyaHwmio) |
1 100 lMocnie eeo0a KOMaHOBbI,
2 200 mModynb cpa3y nepeHacmpaueaemcsi
3 350 Ha HO8YH MOWHOCMb U coxpaHsiem ee e SHO3Y.

15.5 $AR — ckoPoCTb NEPEQAYM BAHHBIX 1O 30UPY
Beoa: $AR=d, roe d- 3Ha4yeHue 0-7.

0 980 125

1 1760 125

2 2700 62.5

3 3125 125 (no ymonyaxuo) |

4 4500 62.5 lMocne eeoda KomMaHObI,
5 5470 125 MoOysb cpa3y nepeHacmpaueaemcsi
6 9300 125 Ha HO8YI0 CKOpOCmb U coxpaHsiem ee 8 SHO3Y.
7 22000 125

15.6 $LBT —ANroPUTM BbIXOHA B 30MP
Beon: $LBT=d, roe d:
0- 3agepxku nepen nepefadven AaHHbIX B 3Up OTCYTCTBYIOT;
1- "AnWHHBIA" anropuTMm BbIXO4a B adup;
2 - "KOpPOTKMI" anropuTMm Bbixoga B acump;

15.7 $MYID — UBMEHEHUE COECTBEHHOIO ALIPECA MOZY/ISI
Beoga: $MYID=hhh, rae hhh — nio6oe 3HayeHwne, kpome FFF, Fxx, XFx unun xxF nnu 000.

15.8 $TXID — M3MEHEHUE ABPECA BbI3bIBAEMOIO MOAY/IS

Beog: $TXID=hhh, rge hhh — ntoboe 3HayeHune, kpome 000

KomaHnpga 3agaet agpec nony4dartensi NakeToB U TEM CaMbiM pPeXuM paboTbl Mogynsa B adupe.

Beoa 3HaueHun Bumaa FFF, Fxx, xFx unun xxF o3HayaeT LwimpokoBellaTenbHbIn (rpyrnnoBOM) pPexum
nepegayun gaHHbIX.

BBopg 3HauyeHun, otnmyatowmxcsa ot FFF, Fxx, XFx unn xxF, o3HavyaeT pexnm «To4vka-Tovka» ¢ MoAyriem,
yen agpec MYID coBnagaeT ¢ BBeAEHHbIM 3Ha4yeHmeM hhh.

15.9 $WA —oxugAH1E NOATBEPX[EHNS B AGQPECHOM PEXVUME

Beoa: $WA=h, roe h — wectHaguatepuydHoe yucro (0-F).

3agaeTcd B uucre nakeToB MakCcuUmarnbHOro pa3mepa Ha Tekyllen ckopocTu. 3HadeHue 0 o3HadvaeT
OTCyTCTBUE OXuaaHusi noaTBepxaeHus. Ecnv no uctevennn Bpemenn WA nocne nepefadn naketa He
nony4YeHo NOATBEPXKAEHUS O AOCTaBKE OT aApecyemMoro Mogyss, OTNpaBKa NakeTa NoBTOpsieTCs.

HecmoTps Ha TO, YTO AaHHbLIN NapamMeTp ABMNSETCH BHYTPEHHUM napaMeTpoM Moayns y
BHeLWHero oﬁopy,qOBava TaKkxKe HeO6XO.lJ.I/IMO BbICTaBIIATb KOPPEKTHOE 3Ha4YeHne oXxXngaHune
oTBeTa. BpeMﬂ nepenayvun naketa gaHHbIX MaKcuMarbHON AONTNHbI Ha TeKyu.l.e|7| CKOopoCTH
oTobpakaeTcs B pesynbTaTte BeiBoAa komaHabl $DMP B cTpoke "MaxTt=".

15.10 $TRY — yucno PETPAHCASIUMIA NAKETOB, IPY OTCYTCTBUS NOATBEPXAEHUS

Beog: $TRY=d, rge d —uncno ot 0 go 7. 3HaveHne 0 cooTBETCTBYET BECKOHEYHOMY YMCIY MOMbITOK
nepegaTtb NakeT, B Criydae OTCyTCTBMS NOATBEPXKAEHNSI B aAPECHOM pPeEXMME.

© 000 «PATEOC» 1998-2024 e.



Paduomodem «CIMEKTP 868 Lora». Pykoeodcmeo no 3kcrnjyamayuu Cmp. 61 u3 74

15.11 $COPY— mMAKCUMANBHOE uncno OLUHAKOBBbIX LUMPOKOBELATEJIbHbIX NTAKETOB

BBop: $COPY=d ,rae duncnootrl1 go7.

[ns yMmeHbLUEHNS1 BEPOSATHOCTU NOTEPU AaHHbIX B LUMPOKOBELLLATENBHOM peXxnme, korga NoATBEPKOEHNS
O [oCTaBke OTCYTCTBYIOT, MOXHO MOCnefoBaTeNbHO MepedaBaTb HECKOSbKO KOMWIA LUMPOKOBELLATENbHOro
naketa. Mpu nonyyeHnn agpecatoM Ay6rnvpyemMble LUMPOKOBeELLIATENbHbIE NakeTbl 0TOpachIiBalOTCS.

15.12 $PAUSE — BPEMSI MEXZY NEPEQAYAMM KOMUN LUIMPOKOBELLATE/bHbBIX MTAKETOB

Beog: $PAUSE=dd, rge dd 3HauyeHune ot 00 go 99.

LWar 100 mc. 3HayveHue 00 cooTBeTcTBYET 05.

[MapameTp akTMBU3MpPYeTCA TOMbKO B LUMPOKOBELATENBHOM peXuMe U 3ajaeT BpeMs  Mexay
nocrnegoBaTtenbHol nepeaadeit konui (napameTtp $COPY > 1) WwinpokoBelliaTenbHOro nakera.

15.13 $FEC — T1n FEC 47151 MHOOPMALMNOHHbIX MAKETOB

Beoa: $FEC=dc, roe
d — Tmn nomexoyctonuymeoro koga (FEC):

0 -RS(7.5)
1 -RS(7.3)
2 -RS (15.11)
3 -RS (15.9)
4 -HAM (12.8)
5-7 - kon BbIKITIOYEH
C — npu3Hak nepemexeHus: 'l' - BknoyeHo, 'N' - BbIKNIOYEHO

Mpumep: | $FEC=0I
| SFEC=5N
MpaBunnbLHOCTL BBOAA MOXHO NpoBepuTb komaHaon $SDMP.

15.14 $DM — mynbTvRaMKALMS BAHHBIX
Beopa: $DM=b rge, b: 0 - MynbTUNNUKaUuS 3anpelleHa, 1 - MynbTUNNIMKaums paspeLleHa.

15.15 $COM — nAPAMETPBI MOCNEQOBATENLHOIO MOPTA
Beoa: $COM=Rate Word Parity nStop, roe
Rate - ckopocTb 06MeHa:1200,2400,4800,9600,19200,38400,57600 nnn 115200;
Word - pasmep cnoea, 6ut: 7 unm 8;
Parity - 4yetHocTb: N - none, O - odd (HeueT), E - even (4eT), M - mark, S - space;
NStop - 4MCNO CTONOBLIX OUT: 1 unu 2.

MNpumep: | $COM=9600,8N1
$COM=19200,7E2

15.16 $DAT — 11 nPOTOKONA BXOASLYNX BAHHBIX

Beoa: $DAT=EOT (mo ymonyaHuo)
Beoa: $DAT=EOC
Beog: $DAT=RTU
Beoa: $DAT=DLS8

15.17 $PL — MAKCUMANIbHOE YACIIO NAKETOB B EY®EPE

BBoga: $PL=d , roe d — gecatnyHoe vncno (0-7).
3agaeT MakcMMarbHOE YMCMOo NaKeTOB KOTOPble MOryT HaxOAMTbCsi OOHOBPEMEHHO B Oydepe Ha
nepegavy B acpmp. 3HayeHne 0 (Mo yMoN4aHuo) COOTBETCTBYET MAKCMMaribHO BO3MOXHOMY YMCITY NaKETOB.

15.18 $EOT — TAUM-AYT IPUEMA MAKETA B BY®EP HA MEPELQAYY

BBop: $EOT=dddd, rae dddd — uncno ot 0000 go 9999. MnHumansHoe 3Ha4deHune 0003.
Tanm ayT 3agaeTcsa YMCNOM CUMBOSIOB Ha TEKYLLEn CKOPOCTU NMopTa AaHHbIX.
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15.19 $PSL — HAPE3KA BxoAsLMX JAHHBIX

BBop: $PSL=ddd, rge ddd — pgecsatudyHoe uucno (000-255). Begywime Hynu OOMKHbI
npucyTcTBoBaTh. [MapameTp 3agaeT pa3mep "Hapesku" naketoB B pexume EOT B Oartax x 8. 3HauyeHno 000
COOTBETCTBYET 3anpeLueHne "Hapeskn".

15.20 $EOC — cumBoOn NEPENAYM [AHHBIX B PEXUME EOC

Beoa: $EOC=hhc, roe
hh - cumBOn nepenayn gaHHbIX
C - Mpwu3HaK nepega4n camoro cMMmBona:
'T' - nepegaBsaTtb CUMBOJI.
'N' - He nepegaBaTb CUMBOI
Mpumep: | $EOC=31T - nepegaya no cumeony 0x31 ('1"). Cam cumson nepegaetcs.

15.21 $CONC — PA3PELIEHUE KOHTATEHALNU
Beoga;: $CONC-=b, rage b: 0 - koHKaTeHauus 3anpelleHa, 1 - KoHKaTeHauus paspeLleHa.

15.22 $RT — HOMEP MOBTOPUTENS MOAYNS

Beoa: $RT=dh, roe

d - Homep nosTopuTens 0...9. 3HayeHuns bonblue 7 03Ha4YaeT OTKIOYEHME PYHKLUN MOBTOPUTENS;

h - 3agepxka peTpaHcnauumn aHadeHns ot 0...F (x100mc).

Bcero B pagmocetm moxeT ObiTb 40 BocbMu noBToputenen (Homepa 0...7). Kaxabli NOBTOpUTENb
OOIMKEH UMETb YHUKanbHbIM Homep. B BbiBoge komaHnabl $DMP 3HadeHne komaHabl BeiBoaguTes kak RT=d,dly:h

15.23 $RID — AQPEC NAKETA PA3PELIEHHOIO 47151 PETPAHCASIUAN

Beoa: $RIDd=hhh Tb [ddddddddS;S;],raoe
d Howmep a4venkn ot 0 oo 7;
hhh apgpec, nunu macka agpeca,;
T Twn agpeca: 'S' - hhh sBnaetca agpecom otnpasutens (Source), 'D' - hhh aBnseTcs agpecom
nony4darens (Destination)
b paspelleHne Ha noBTOpeHMe NakeTa ¢ HynesbIM Pl (peTpaHCnAunoHHBIM Nonem):
0 - 3anpelleHo; 1 - paspeLleHo
He o6s3aTtenbHble nons:
dddddddd 3HaveHue macku. BBoguTca nytem nepeducrieHnem HomepoB nosToputenen ot 0 go 7 B
NPOV3BOSILHOM MOPSIAKE.
S:1 cumBon nornyeckon onepauum mexay Pl naketa n mackon dddddddd:
«&» onepauyusa «Uy;
«|» onepauns «UNMN».
S, [ewncTBMe Haf nakeToM B criydae coBnageHus Pl naketa ¢ mackon dddddddd:
«+» nakeT MoxeT bbITb peTpaHcnmpoBaH (nocne aHanusa RIDx)

«-» NakeT He ByaeT peTpaHcnmpoBaH (nocne aHanunsa RIDXx)

Ecnn aHanu3 macku paspelueH, pelleHne o peTpaHcnaunn/He peTpaHCcraummn naketa npou3BoanTcs
Tonbko nocne aHanu3a RIDx. Mpu Hanuuum akTuBHbiXx sidyeek $RID B BbiBoge komaHabl $DMP
oTobpaxaeTcsa noackaska " *LID ".

Mpumepbl:

$RID0=123 S1 014&+

Appec 3anucbiBaetcsd B sderky 0. PeTpaHcnupyloTcs nakeTbl, B 3aronoBke KOTOPbIX ajpec
otnpasuTens paseH 123. [lakeTbl oT mMogyna 123 ¢ HyneBbiMM 3HaveHusamu Pl paspelleHbl ans
nostopeHuda. [lakeT oT mogynsa 123 noBTOPSAETCA TOMbKO B TOM Chnyyae, eCnu OH npollen 4epes
peTtpaHcnaTopbl O U 1 U 4.

$RID7=03F DO 401 |+

Afpec 3anucbiBaeTcsi B s4Yeliky 7. PeTpaHCnuvpyloTca nakeTbl, NpefHasHadeHHble Ansa rpynnel 03.
MakeTbl ¢ HyneBbiMM 3Ha4veHuAMU PI1 He peTpaHCNUPYHOTCS; 3TO O3Ha4aeT, YTO MaKkeT yXKe O0SMKeH Obin
ObITb peTpaHCNUMPOBaH KakuM-nmbo gpyrum peTtpaHcnaTopom. MNakeT rpynne 03 NoBTOpSETCHA TONMbKO B TOM
chny4ae, ecnu oH npoLuesn Yyepes petpaHcnaTops 4 UMW 0 UTIA 1.

$RID6=012 SO

Agpec 3anucblBaeTca B fA4venlky 6. PeTpaHCnMpyloTcA nakeTbl, B 3arofioBKke KOTOPbIX agpec
otnpasutena paseH 012. lMakeTbl oT mogyns 012 c HyneBbiMu 3HayeHusmun Pl He paspelueHbl Ans
NMOBTOPEHUs; 3TO O3HA4aeT, 4YTO MaKeT YXKe [AoMmkeH Obin OblTb MOBTOPEH KakuM nnbo Apyrum
peTpaHCNATOPOM.
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15.24 $PID — AgPEC NAKETA 47151 PACLUMPEHHOIO MPUEMA

Beoa: $PIDd=hhh [ddddddddS:S;] ,roe
d Homep sverikn ot 0 go 7;
hhh appec, unm macka agpeca;
He obsizaTenbHbie nons:
dddddddd 3HauyeHve macku. BBoguTcs nytem nepeuduncneHnem HomepoB nosToputenen ot 0 oo 7 B
NPOV3BOSIbLHOM MOpPsIAKE.
S:  CumBon noruyeckon onepauum mexay Pl naketa n mackon dddddddd:
«&» onepauus «Uy;
«|» onepaumns «UNN».
S, [AencTBMe Hag nakeTom B criyvae coenageHusi Pl naketa ¢ mackon dddddddd:
«+y» NakeT npMHMMaeTcst (MHa4Ye He NPUHMMAETCS);

«-» MakeT He NpuHMMaeTcs (MHave NpUHUMaeTCcs).

Ecnu aHanu3 macku paspelleH u Ha OCHOBe aHamnmu3a onepauuu macku Hag Pl nakeT mMoxeT ObiTb
NPUHAT, OKOHYaTeNbHOE pelleHne O npuéme/He npuéme naketa NPUHMMAaETCs Ha criefyloleM ypoBHe
npuéma nakeToB (Kak npyv 06bIYHOM NPUEME).

B cnyyae oTcyTcTBMA Macku agpec PID aBToMaTtnyeckn CTaHOBUTCA agpecomM 6a30oBON CTaHUUMN.

Ecnu B mogyne ectb xoTs Obl OAUH akTUBHbIV agpec 6a30BON CTaHUMM, NpW NpUEME nakeTa mMogyrb
CpaBHUBAET agpec oTnpaBUTENd nNakeTa ¢ agpecoMm 6a3oBow ctaHuun. Ecnu agpeca He coBnaatoT, naket
UrHopmpyeTca (HO MOXET peTpaHCnMpoBaTbCs, €Cnv aapec nony4varens/oTnpaButensd CoBnagaeT ¢ OgHUM
13 RIDXx). Mpu Hanuumm akTuBHLIX A4eek $PID B BbiBoae koMaHabl $SDMP oTobparkaeTcs nogckaska "*LID".

15.25 $LID / $XID — BbIBOA | YAANEHUE AGPECOB /151 PETPAHCIISILMN U PACLUMPEHHOIO MPUEMA
Beoa: $LID
BbiBOA cnvcka agpecoB A paclUMPEHHON peTpaHCcnsauum 1 npuemMa.
Beoa: $XIDd, roe d — Homep sidenkm agpeca oT 0 go 7. KomaHga ynansieT sveliky ¢ agpecom RID
unu PID. lNpu esode Homepa sideliku 6onbwe 7, ydansiemcsi 8€Cb CrUCOK cpa3y.

Mpumep: BbiBog cnincka BbiBog cnvcka nocrie yaaneHus
OK> $LID OK> $XIDO OK> $LID
# xID Adr Rst RptPath OK> $XID1 # xID Adr Rst RptPath
------------------------ OK> e e e Lt
0 RID 001 S1 4567 &+ yianenne 2-x 0 ---
1 RID 002 DO 01 I = HauanbHbIx sueek ; T
5 o —
3 RID 003 SO 3 RID 003 SO
4 PID 004 4 PID 004
5 ——- 5 ---
6 -—- 6 ——-
7 PID 007 05 & 7 PID 007 05 &=
OK> OK>
15.26 $xFL — criocos ounbTPALMM A4S GAHHBIX M PETPAHCIISILIMM
Beoa: $TFL=cccc nnn $RFL= cccc unu $RTFL= cccc, rae
cccc cnocob punbTpaumm ----, RTUA,DLSA,1BYT unu NONE
MNpumep: $TFL=----
$RFL=RTUA

Cnocobbl unbTpaumm onucatbl B pasgerne "®unbrpauns gaHHbIX",

15.27 $xFLDMP — BbIBOJ PA3PELIEHHbIX 3HAYEHUA OUTbTPA
Beoa: $TFLDMP unu $RFLDMP vnu $RTFLDMP

15.28 $xFL+ — BK/IHOYEHUE 3HAYEHUNA B OUITLTP

Beoa: $TFL+aabb unn $RFL+aabb nnn $RTFL+aabb, roe
aa HavanbHoe 3Ha4yeHue B LecTHaguaTepnyHomM opmarTe;
bb koHeuyHoe 3HauyeHue B LWeCTHaguaTepUYHOM hopmaTe.
[nga BBoga 1-ro 3Ha4yeHus JOCTAaTOYHO yKa3aTb paBHbIE 3HAYEeHUS aa u bb.
Mpumep: $TFL+0313. BkntounTb B hunbTp 4Ns nepegaBaemblx AaHHbIX 3HaveHust ot 0x03 go 0x13
SRTFL+5A5A. BkntounTb B UNbLTP AN peTpaHcnauumn aHavyeHne ot 0x5A
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15.29 $XFL- — UCKIMIOYEHUE 3HAYEHNUA U3 dUITbTPA

Beog: $TFL-aabb nnn $RFL-aabb unn $RTFL-aabb.
ApPryMeHTbl aHanornyHbl komanae $xFL+.

15.30 $FLS — 34anmch 3HAYEHUIA OUTLTPOB B SHO3Y

Beoa: $FLS
Mo gaHHOM KOMaHae Bce 3HayeHust unbTPoB (ANS AaHHbIX U peTpaHcnsaumm) 3anuceisatotcst B OHO3Y
(camu cnocobbl ounbTpauun coxpanaTca B IHOIY no komange $S)

15.31 $RPRF — YTEHUE OCHOBHOIO MPO®UIIS YOANEHHOIO MOAY/IS

Beoa: $RPRF hhh, rae hhh — nHgnBmayanbHbIN agpec yaanéHHoro Moaynsi.
KomaHga ons yoaneHHoro koHurypmpoBaHus (CM. pasgen «YganéHHoe KOHPUrypnposaHme»).

15.32 $RPIO — YTEHHME nPo®uns 10 YOANEHHOIO MOAYS

Beoa: $RPIO hhh, , rae hhh — nHgmMBmnayaneHbIi agpec yaanéHHoro Mogyns.
KomaHga ons yoaneHHoro koHurypmpoBaHus (CM. pasgen «YganéHHoe KoHPUrypnpoBaHme»).

15.33 $WPRF — 3Am1cb OCHOBHOIO MPO®UIIS YOANEHHOIO MOZY/IS

Beoa: $WPRF hhh, rae hhh — unguBmnayanbHbii agpec yaanéHHoro Moaynsi.
KomaHga ons yganeHHoro KoHurypmpoBaHus (CM. pasgen «YganéHHoe KOHPUrypnposaHme»).

15.34 $WPI0 — 3anuck nPoouns 10 YQANEHHOO MOAYS

Beoa: $WPIO hhh, rge hhh — nHamMBuayanbHbI agpec yoanéHHoro Moayns.
KomaHga ons yoaneHHoro koHurypmpoBaHus (CM. pasgen «YganéHHoe KOHDUrypnpoBaHme»).

15.35 $EPS — HAYATBL PEQAKTUPOBAHUE YOANEHHOIO MTPOGUIIS

Beoa: $EPS
KomaHga ans yganeHHoro KoHurypmpoBaHus (cM. pasgen «YganéHHoe KOHPUIypnupoBaHme»).

Mocne BBOA4A 3TOM KOMaHAbl BCE KOMaHAbl, peaakTupyoLme npodunb, OTHOCATCS K
npodunio yaanéHHoro moayns. [ina Bo3sparta Kk pejakTMpoBaHuo Npoduns nokanbHOro
Moaynsi, Heob6XoAMMO BbINONHUTL komaHay $EPE vnu BbIATU U3 KOMAHAHOIO pexuma.

15.36 $EPE — ocTAHOBUTL PEQAKTUPOBAHUE MPO®UIISI YOANEHHOrO MOAYNS
Beoo: $EPE
[Mocne BBOAa 3TOM KOMaHAbl BCe KOMaHAbl, pefakTupylowme npodurib, OTHOCATCA K Mpodunio
nokanbHoro mogyns. KomaHga Ans  yaaneHHoOro  KOHdurypupoBaHus  (CM. pasgen  «YganéHHoe
KOHdMrypupoBaHue»).

15.37 $UPD - CMEHA NPOrPAMMHOIO OGECIEYEHUS

Beoa: $UPD
lMocne BBOAa STOM KOMaHAbLI MOAynb nepenaeT B pexum cMmeHbl [10 no Tekywemy nopty. Ecnu
KOMaHga BBeeHa OWMO0YHO, AOCTAaTOYHO NEPEKITIOYUTL NUTAaHNE MOAYIHO.

15.38 $EXCHP — cMEHA noPTA

Beoga;: $EXCHP

C nomoLLbio AaHHOW KOMaHAbl MPOUCXOAMT CMEHa NOPTOB MEXAY akTUBHBLIM M OTNaA04YHbIM.

Ecnu Bxog B KOMaHOHbIN pexkuM Obin No oTNagoyHoOMy NOpTy, TO Nocrne BBoAa koMaHAbl 3TOT nopTt OyaeT
aKTMBHbIM, @ ApYron oTNagoyHbIM U Ha06opoT.

K npumepy, ecnu aktnBHbIM nopTtoM siBnsieTcss RS485 (RS232 oTnagoyHbIM) 1 Yepe3 Hero Obin BXxog B
KOMaHZHbIN pexum, To Npu BBoAe B KomaHaHoM pexume koMmaHabl SEXCHP nopt RS485 GyaeT oTnagoyHbIM, a
RS232 - ona nepefaym AaHHbIX (aKTUBHBIR).

Mocne BBoga komaHabl SEXCHP Moaynb aBToMaTUYECKM NepesarpyxaeTcs.
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15.39 $RCHK — onPoc yaAnEHHOro mogynsi

Beoa: S$RCHK hhh, rge hhh — agpec yganéHHoro mogynsi.
PesynbTaTt paboTbl koMaHAbl onucaH B pasaene "TecTMpoBaHWe CBA3M B KOMAHOHOM pexume”.

15.40 $RFIND — rnouck yCTPOWCTB B 3®UPE

Beoa: $RFIND
MpuHUKMN paboTbl KOMaHAbl onucaH B pasgene "TecTupoBaHne CBA3N B KOMaHAHOM pexmme".
lMpumep: | CK: SEFIND

pres=s 's' to staop. ..

]

#% 1 ID=002(0&: 01).v1.00(0) RSSI=-43. -41

#% 2 ID=005(0&:02).+1.00(0),RSSI=-108,-94 RPTH=5
** tms

Q>

15.41 $TEST — 3AnPOC TECTOBbIX TAKETOB

Beoa: $TEST hhh,dc, roe

hhh - agpec yganeHHoro moayns;

d — TMN NOMEexX0yCTOMYMBOro KOANPOBAHUS;

C — NpU3HaK NepemexeHns;

Mo aTon KoMaHAe nokanbHbIM MOAYNb Ha4YMHAEeT 3anpalumnsBaTb Yy YAaneHHOoro Mogyns ¢ agpecom hhh
TECTOBble MakeTbl. TUM MOMEXOYCTOMYMBOrO KOAUPOBAHUSI Mpu BBoAe aHanorvveH komaHaoe $FEC.
Pesynbtat paboTbl kKOMaHAbl onncaH B pasgerne "TecTtnpoBaHne CBsA3M B KOMaHAHOM pexume”.

nPUMep_' OK> S$TEST 002 3I

press 's' to stop...

OK>

** (0,138): byte_err=0 bit err=0 RSSI=-40,FEC=R:15,9TI
** (1,138): byte err=0 bit err=0 RSSI=-41,FEC=R:15,9I
** (2,138): byte_err=0 bit_err=0 RSSI=-41,FEC=R:15,9Is
OK>

15.42 $DRG — BbIBOg BCEX TEXHONOMMYECKMX MAPAMETPOB
Beoa: $DRG

15.43 $RG — 3AnMCb TEXHONOrMYECKMUX MAPAMETPOB MOAY/ISI

KomaHga cyuwiecTtByeT B 3-X BapuaHTax.
$RGdd=hh - 3anucb B LIeCTHaguaTepnyHom copmaTe (2 umdpsbl)
$RGdd=ddd - 3anncb B gecatnyHom copmate (3 umdpbl)
$RGdd=bbbbbbbb - 3anncb B ABOMYHOM dopmate (8 uudp)
roe, dd - agpec peructpa; hh, ddd n bbbbbbbb - 3HaueHune pernctpa B cootBeTcTBYtOLIEM hOpMaTE.
Mocne BBOAA, 3Ha4YeHWe cpasy 3anuckiBaeTcss B QHOIY (BbinonHaTb komaHay $S HeT HeobGxoamMmocTm).
Bo wu3bexaHue HenpaBunbHOM paboTbl mMopyns 6e3 ocobor HeobXoAMMOCTU He cregyeT WU3MEeHSATb
TEXHONOorMyeckne napameTpsbl.
TexHonornyeckne napamMmeTpbl onucaHbl B pasgene «TexHonormyeckne napametpbl. Pernctpbl RG».
Mpumep: | SRG15=FE
$RG15=254
$RG15=11111110
Bo Bcex 3-x cny4asix, B peructp 15 6yaet 3aHeceHo umcrno 254,

15.44 $IRG — uHULMAIN3ALMS TEXHONIOMMYECKNX MAPAMETPOB 10 YMOJTYAHUIO

Beoa: $IRG
3Ha4yeHuns No yMON4aHuio ykasaHbl B pasgene «TexHonormyeckne napameTpbl. Pernctpbl RG».
KomaHgy $S nocne aToro BbINOMHATL HE HY>KHO.

15.45 $rR — cBPOC nokanbHOro mogyns

Beog;: $R
AnnapaTtHbIi cbpoc (nepesarpyska) noKarnbHOro Mogyns.
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15.46 $RST— cBPOC YQANEHHOrO MOAYNS

BBop: $RST hhh, rge hhh — agpec yganéHHoro moaynsi.

Mpn nonyyeHun komaHObl Ha cOpoc, yganeHHblh Moaynb nepesarpy3uTtca 4vepe3 5 c. Komanpa
BbINONHAETCA B OECKOHEYHOM UuMKNe OO MOMEHTa MoNydYeHust oTBeTa OT yganeHHoro moayns. YTobbl
OCTaHOBUTb LMK, HEOOX0AMMO Hane4yaTaTb CUMBON 'S’

Mpumep: | spsr 002
press 's' to stop...
OK>
* % tx
** reset start
OK>

15.47 $S — 3anmuck BHYTPEHHUX MEPEMEHHbBIX MOgY:si B BHO3Y

Beoa: $S
Mo 3ToN KOMaHAe BCE paHee M3MEHEHHbIE NapaMeTphbl 3anuckiBatoTcs B AHO3Y 1 BCTynsaT B cvny nocre
cbpoca mogyns (komaHaa $R).

15.48 $E — BbIx0g N3 KOMAHLOHOIO PEXUMA PABOTbI
Beoa: $E

BbinonHeHne aTow KOMaHAbl HE aKTUBU3MPYET N3MEHEHWIA, NPOBEAEHHbIX B KOMaHAHOM PEXUME.
[ns akTMBaUMmn n3aMeHeHuin HeobxoaAMMo BbINONHUTL komaHabl $S n $R.
BbInTn 13 KOMaHOHOrO pexrnMma MOXHO Takke no kHonke CFG.

15.49 $LOG — BbIBOg KYPHANA COBbITHI B 3OUPE MOZYJISI

Beoa: $LOG
WcnonbayeTtca ona guarHoctukm pabotbl mogyns. o aTon kOMaHge Ha nocrnefoBaTeribHbI MopT
BblBOAMTCA Tabnuua ¢ uctopmen obMmeHa naketamm B achupe. Mogynb coxpaHseT nocrnegHue 16 akTuBHbIe
3anucu. 3anucum He coxpaHsitotcs B OHO3Y.

15.50 $SCAN — CKAHUPOBAHME 30UPA

Beoa: $SCAN

Mo komaHoe $SCAN wmMogynb B pexume peanibHOrO BpEeMeHW BbIBOOAWT Ha MOPT BCe NakeTbl
npMHUMaeMble U3 admpa, a Takke nepegaBaemMble B 3(pup (€CNU KOMaHAHbLIA PEXUM B HACTOALWMUN MOMEHT
paboTaeT no otnago4yHomMy nopty). [ns Beixoga us pexunma SCAN Heob6x0aMmMo BBECTU CMMBON 'S'.

15.51 $SK — ycTAHOBKA NAPOISI XOR WN®POBAHMUS

Beoa: $SK=hhhhhh rge,
h - wectHaguaTepuyHoe 4Yncno ot 0 go F;
Bce 6 undp gomkHbl 6bITh BBeAeHbI. Mocne 3agaHusa napons, B BbiBoge koMaHasl $DMP oTobpaxaeTcs
nogckaska *SK. [ina yganeHus naponsa Heobxoaumo BeecTy naponb 000000.
Mpumep: OK> $SK=1234AB
OK> $SK=000000
*** key deleted
OK>

15.52 $KEA/KEH — YCTAHOBKA MAPOJISI AES LUIN®POBAHMUSI

KomaHga cyuwiecTtByeT B 2-X BapuaHTax.
$KEA=clc2c3....c16 - yCTaHOBKa Napons B CUMBOSIbHOM (hopmaTe
$KEH=hh1hh2hh3....hh16 - yCTaHoBKa napons B 16-puyHoM opmate

roe,

cl....c16 - ASCII cumBonbl kKpoMe npobena 1 3ansToun;

hh1...hh16 - wectHaguaTepunyHble Yncna ot 00 go FF;

Mapons MoxeT cofepxaTb Ao 16 cumBonoB ($KEA) unm go 32 uucen ($KEH). OctaBuvecs He

BBeEeHHble 3HayeHus (0o 16 unu 32) 3anonHsaTca cumeonamu '-' (0x2D). Hanpumep, naponbu 123" n "123---
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noeHTuyHbl. Mocne 3agaHua napons, B BbiBoge komaHabl $DMP oToGpaxaetcsa nopackaska *KEY. C
NoMoLLbI0 06enx KOMaHA BBOAUTCSA OOMH M TOT XXe Napofb - pasnuyaeTcs TobKO Nuwb cnocod BBoaa.
[nsa ynaneHus naponst Heo6xoAMMo BBECTU NOOYHO M3 ABYX KOMaHA 6e3 apryMeHTOB.
Mpumep: | ok> $KEA=hello
*** KEA:hello-----------
OK> $KEH=1234ab
*** KEH:0x1234AB2D2D2D2D2D2D2D2D2D2D2D2D2D

OK> S$KEA=
*** key deleted
OK>

15.53 $NAM — 3A0AHUE UMEHM MOZQY IO

Beopa: $NAM=clc2c3....c12 rge,

cl....c12 - ASCII cumBonbl KpoMe npobena 1 3ansiTon;

Nmsa mogynst moxeT cogepxaTtb Ao 12 cumBonoB. Mims oTobpaxkaeTcs npu BbIBOAE pe3ynbTaToB KOMaHA
$RFIND v B npMBETCTBUM NpU BXOAE B KOMaHAHbIV pexum. Ona yaaneHms nMeHn Heobxo4MMOo BBECTU KOMaHAy
SNAM=.

Mpumep: | $NAM=Spektr868I0 Lora
**% NAM:Spektr868I0
OK> $NAM= -
**k*x NAM:
OK>

15.54 $CFL— ycTAHOBKAICHAITUE MAPOMISI HA KOMAHGHBIA PEXUM

Beoa: $CFL=c1c2c3....c16 rae,
cl....c16 - ASCII cumBonbl kKpoMe npobena 1 3ansaTon;
Mapone moxeT cogepxaTb Ao 16 cumsonoB. OcTaBlMecs He BBefAeHHble 3HayeHus (go 16)
3anonHaTca cumosniamn '-' (0x2D). Hanpumep, naponbu 123" 1 " 123---" ngeHTUYHbI.
[nsa ynaneHus naponst Heo6xoaMMo BBECTU KOMaHAy 6e3 apryMeHTOB.
Mpumep: | or> $cFL=123
*%* CFL:123-—-————-————-

OK> $CFL=
*** key deleted
OK>

15.55 $CFU— BBOg NAPOISI HA KOMAHOHBIV PEXWM

Beoa: $CFU=c1c2c3....c16 raoe,
cl....c16 - ASCII cumBonbl kKpoMe npobena 1 3ansToun;

15.56 $L.OCK — PErucTP 51OKMPOBOK
Beoa: $LOCK=bbbbbbbb

bur HasHauyeHue 1 | 0
7-3 Peseps
2 bBootCmdLock
BriokvpoBka KOHMUIYpUpPOBaHUS MOZYIS Yepes PEeXUM 3arpysymka. HAa  Hem
1 bEkranCfgLock
BriokvpoBka KOHMUIypUMpOBaHUS MoZeMa Yepes CUMBOJIbHbIN MHAUKATOP HAa  Hem
0 bRemoteCfgLock__ Na Hem
BriokvpoBka yaanéHHoro KoHgurypupoBaHust no acdupy

15.57 $DMPLOCK — BbIBOg PEFUCTPA E/TOKUPOBOK
Beoa: $DMPLOCK

© 000 «PATEOC» 1998-2024 e.



Paduomodem «CIMEKTP 868 Lora». Pykoeodcmeo no akcrniyamayuu Cmp. 68 uz 74

16 KomaHgb! ynPaBnEHWsi MOgynEM BBOAA BbiBOAA (10)

Komangsl ans mogyns 1O HaumHatoTca ¢ npedumkca "lIO" n pacnonoxeHbl B HWXKHEN 4acTu (Cekumm)
BbiBOAa komaHabl $DMP.

Mpn onucaHumn kKOMaHA NPUHATLI CNeayoLne CoKpaleHus:

b - pBonyHoe uncno 0 unu 1;

d - gecatnyHoe yncno ot 0 oo 9;

h - wectHaguaTepuyHoe Yncno ot 0 go 9 m ot A oo F.

¢ - cumBon. OnpegeneH B TEKCTe ONMCaHNsi KOMaHabl.

[pyrve cokpalleHus onpefeneHbl B TEKCTE onncaHns komanabl. [py BBoAe 3HauYeHus1, BegyLlme Hymnm
OOIMKHbI MPUCYTCTBOBATb.

MNocne koHdurypupoBaHua moayns, Heo6xogumo BBecTM koMaHay $S (coxpaHeHue
napameTpoB B QHO3Y) u BbInoNnHUTL Nepe3arpys3Ky.

broadcast TXID=FFF COPY=1] ,MYID=003
CH=3 PWR=0 COM=9600, 8N1

broadcast TXID=FFF COPY=1 ,MYID=003 gﬁfg ;zzfo gg;:fg’r EOT=0015 PSL=000 PL=0
CH=3 PWR=0 COM=9600, 8N1 — — =

d IOADR=00+IONDX=00 (00h) TFL=---- RT=-
AR=3 LBT=0 DAT=EOT EOT=0015 PSL=000 PL=0| [ .. . .  ..°7 RFLe———— RTFLee———
DM=0 FEC=- CONC=0 MaxTt=715 ms
IOADR=0A+IONDX=00 (0Ah) TFL=---- RT=- TOTRANS
IORPT=11111111 RFL=---- RTFL=---- TOSMO=1111
MaxTt=715 ms IOSM1=1111 IOINL=---- IODBN=00000000h
IOSLAVE IOALR=F0 IO SLAVE I0SM2=1111 IOINF=00 IOFR[1:0] =0000,0000
IOSFT=010 IOSFV=---- - I0SM3=1111 IOUTM=---- IOUT[3:0]t=0000,0000,0000,0000
IOINL=---- IODBN=00000000h T
IOUTM=---- IOUT[3:0]t=0000,0000,0000,0000 e

I0SM7=1111

BbiBog komaHabl $DMP oTobpakaeT TONbKO Te perucTpbl B cekuum mogynsi 1/0, KoTopble BNMSOT
Ha ero paboTy TomnbKo B Tekywem pexume - 10_Slave nnn 10_Trans.

16.1 $IOIEE — uHMUMARM3ALMS MOZYNS 1O B HAYASIbHOE COCTOSIHUE

Beoa: $IOIEE
Mocne BBOAA BCe napaMeTpbl MOAyns BBOAA/BbIBOAA YCTAHABNMBAKOTCS B 3HAYEHUSI MO YMOMYaHMIO U
BCTYNAT B cuily nocrie nepesarpysku moayns ($R)

16.2 $IORIN — c5POC 3HAYEHUI BXOLOB

Beoa: $IORIN
Mo aTo kOMaHAe yoansatTcs 3anoMHEHHbIe 3HaYeHUs BXo40B yaaneHHbIx moayrnen |O_Slave y Tekyuiero
mMoayns (ecnu oH korga To pabotan B pexume 10_Master).

16.3 $IOROUT - c6POC 3HAYEHUM BbIXOHOB

Beoa: $IOROUT
C6poc BbIXx0a0B.

16.4 $IOSLAVE - BBOg Moaynsi 10 B PEXuM10O_SLAVE

Beoa: $IOSLAVE
Mocne BBOOa KoMaHObl USMEHUTCSH HUXKHAS YacTb BbiBoga komaHabl $DMP.

16.5 $IOTRANS-BBOgMoayns 1O B PEXUMIO_TRANS

Beoa: $IOTRANS
Mocne BBOAa KOMaHObl U3MEHUTCS HUXKHSAS YacTb BbiBoda KomaHasl $DMP.
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16.6 $IOADR — BA30BbIN ADPEC MOAYNS
Beoa: $IOADR=hh

16.7 $IONDX — uHgEKC Mogynsi

Beoa: $IONDX=hh
Mocne Beoaa komaHa $IOADR w/vnu $IONDX, agpec mogynsi paseH IOADR+IONDX no moaynto 256.

16.8 $I0SM — MACKMPOBAHME BbIXOLOB

Beoa: $I0SMd=bbbb, roe
d — agpec mogyns (0...7,8); bbbb — macka Bbixoaa.

KoHdurypauua pernctpa IOSM: but | HasHaveHue
3 bOut4_Enable
2 bOut3 _Enable
1 bOut2_Enable
0 bOutl_Enable

Bocemb peructpos IOSMO...IOSM7 no3BonsitOT MackMpoBaTb BbIXOAbl OT BMAWUSIHUS BXOAOB yAANEHHbIX
MoZynewn npu BbICTaBNEHUN 3HAYEHUIN Ha BbIXObI.
Mpn BBOAE agpeca 8, 3HavyeHne macku bbbb yctaHaBnuBaeTcsa cpasy 4nsi BCEX agpecos.
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17

OT/IABOYHbIN MOPT

B moayne npucyTtctByeT oTnagoydHbin nopt (ganee DEBUG), ¢ noMoLwbio KoToporo ygobHo
oTcnexuBaTb NOrMky paboTbl Mogyns B peanibHOM BpemeHu. OTnagoyvHbli MOpPT CTaHOBUTCS
NPOTUBOMOSIOXKHBIM aKTMBHOMY (4151 NMepedayvn aHHbIX) MOPTY - €CnvM akTUBHbIN NopT RS485,
oTnagoyHbin RS232 n HaobopoT, ecnu akTMBHbIM RS232, oTtnagoyHbin - RS485. lMpoueaypa
BblOOpa NOpPTOB onucaHa B pasaene "YCcTaHOBKa aKTUBHOIO nopra”.

Ha DEBUG nopT BbiBOgMTCS MHGOpPMaUnMa O Tekyllen pabote mogyns Ha puKCUpoBaHHOM
ckopocTtn 57600 8N1 (TepMmmnHanbHasa nporpamma 4OSKHA ObITb HACTPOEHA Ha 3Ty CKOPOCTb).

Takke, Kak U No akTMBHOMY MopTy, Yepe3 DEBUG nopT MOXHO BOWMTU B KOMaHOHbIN PEXUM
(nepegava 3-x cumBonoB "+"). ®yHKUMOHANbLHOCTbL MOAYNsS B KOMaHOoM pexume Ha DEBUG
nopTy He npepbiBaeTcs. [Ins aHanu3a obmeHa naketamu No pagMoampy MOXHO MCMNOSb30BaTb
komaHabl $LOG (BbiBoauT nocnegHue 16 3anucu) unu $SCAN (BbiBoga obmeHa B peanbHOM
BPEMEHM).

[lns BbIBOOA 1 BO3MOXHOIO aHanmsa Nofb30BaTeNbCKUX JaHHbIX (NepegaBaemMbix B admp nnm
NPUHATBIX K3 3admupa) MOXHO BOCMONb30BaTbCA TexHonorundecknum peructpom dbg_dump_cfg
($RG15) cm. pasgen "TexHonormyeckue napameTpbl”.  KoHdurypaums perucrtpa BbIrnagut
cnegyrowmnm obpasom:

Butbl | 3HayeHne

7-6 comTxDmp - nevyaTb AaHHbIX NepegaBaemMblx B 3up (MONyYeHHbIX NO akTUBHOMY MOPTY):
00 - paHHble neyvaTtatoTesa Kak ectb (NAT).

01 - gaHHbIE NevaTalTes B WecTHaguarepmyHom dopmarte (HEX).

1X - paHHble He nevatatoTcs (DISable).

5-4 comRxDmp - neyaTb AaHHbIX NPUHATBLIX U3 achupa npegHasHayYeHHble Ansa nepegayv B
aKTUBHbI NOPT. 3HA4YEHME aHanorm4yHo nepeMeHHon comTxDmp;

3...0 | Peseps

B cnyyae BO3HMKHOBEHMSI cuTyauumn Tpebylowmx aHanusa, Yepe3 DEBUG nopt moxHO
3anucatb nor paboTel MOAoyns B peanbHOM BpemeHW. PaccMoTpum npouecc C NOMOLLbHO
TepMuHanbHon nporpammbl Pcomm (http://rateos.ru/files/PComm210.zip).

Ana Havyana HeoGxoaumo nogkntounTteca k DEBUG nopty. Ecnn HacTpoeHo BCce BeEpHO, B
OKHe TepMuHana [AOSMKHbl HeMnpepbIBHO BblAABATbCA Yumaemble COOoOLeHUsa (ecrim HUYero He
BblgaeTcsa unu otobpaxaeTcsa "Mycop", NpoBepUTb NOAKIOYEHNE U CKOPOCTb).

IE‘_\ PComm Terminal Emulator - COM23,57600.Mone,8,1,.Dum
B BEPXHEM MEHI0 HaXaTb Ha MUKTOrpammy IE Prafile Edit Port Manager Winge® Frp
Mpwn HaXxaTum Ha NUKTOrpamMmmy BCS ﬁl E|E‘|| @'@1@'@' k| Iﬁzﬁl,ﬂq
nHdopmaums 3anuceiaetcs B ¢ann CAPX.txt,
roe X - Homep nopta. Npu omxkaTun - 3anucb B B~ cOM23,57600,None,B,1,Dumb 1. aal

ann npekpalyaeTcs. © 114,74, 50
® PeKp = | CEoirinaciod A

[ore | IOMTE:0A1700010001000200010200F01E46
em= | ==xT¥ IO

MecTtononoxeHue carnna CAPX.txt MOXXHO y3HaTb Yepe3 MeHK0
PortManager->Properties->Capturing:

IE'_‘q PComm Terminal Emulater
Profile  Edlit

Capturing | Properties

Port Manager

Saved File Hame \When Capturing

[EPCommy it can2a bt
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Paduomodem «CIMEKTP 868 Lora». Pykoeodcmeo no 3kcrnjyamayuu Cmp. 71 u3 74

18 BonrocwkI v oTBETHI

B naHHOM pasfgene npuBeaeHbl YacTo 3aaBaeMble BOMPOChI U MYTU UX PELLEHNs.
NEPEOAYA OAHHbIX MO AKTUBHOMY MNOPTY

lNpu nepedaye OaHHbIX MUu2aem KpacHbiM ceemoduod MODE.

HecoBnageHne ckopocTer No nocrnegoBaTesibHOMY MOPTYy Y MOAynd WM MOAKIHOYEHHOro
obopyaoBaHus. Unu xe, ecnu nogkniodeHme ocyuiectensetca no RS485 - nepenyTtaHbl NuHUM A 1
B. CkopocTb akTMBHOro nopta moayns 3agaetcs komaHgon $COM. MHaukaumst ceetoamopa
MODE onucaHa B pa3gene "Hgnkatop MODE".

lNpu nepedaye OaHHbIX He 3a20paemcsi HU 0OUH ¢8emoouo0.
O6opynoBaHMe NOAKMIOYEHO K MOAYM He no TOMy nopTy. BbiOpaHHbI aKkTMBHbI NOPT
NnoAcBeYnBaeTCs 3eNeHbIM CBETOANOO0M.

lNpu nepedaye OaHHbIX 0bmeH udem, oba modema Mopzarom ceemoduodamu RX/TX Ha
npuem u nepedadyy, Ho nodkno4YeHHoe obopydosaHue He sudum dpye Opyaa.

He HacTpoeH Tamm-ayT oOXxugaHus OTBeTa Yy BHewHero obopygoBaHus "mactep”. [lo
YMON4YaHuio, Yy Bcex cuctem paboTtarowmx no npoeody TanWM-ayT YCTaHOBMEH B MUHMMarbHoOe
3HayeHne, T.K. BPEMEHEM pacrnpOCTPaHEHUS OaHHbIX MO MNPOBOAHOM JMHUW CBSI3M MOXHO
npeHebpeyb - BO BHMMaHME OepeTcsl TOMbKO CKOPOCTb Mepedayn M BpeMs peakumm y
obopyaoBaHus "cnane". PagMomoaynb npu nepegaye OaHHbIX BHOCUT CYLLECTBEHHbIE 3a4epiKKu,
KOTOpble MOryT npeBbiwaTth "NPoBOAHbIE" B AECATKN U MHOTA4A B COTHM pas.

Heobxoammo koppekTupoBaTb TanMm-ayT OXuAaHus OTBeTa Yy BHELHero obopydoBaHUs
"mMactep".

lpu nepedaye OaHHbIX nepedarouwuli modem mopaaem ceemoduodamu RX/TX Ha npuem u
riepedady, 0OHaKO y rnpuHUMaroweao Mmodema HU4e20 He Mopaaem.

Ckopee BCeEro y nmnpuHMMatoLero Mogema nepenytaHbl mectamuy nvHum A n B Tk
NOAKIOYEHHOE 000PYA0BaHNE HE MOHUMAET 3anpochl U, COOTBETCTBEHHO HE OTBEYaET.
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19

FTABAPUTHBIE PASMEPbI

FabapuTHble pa3mepbl B ucnonHeHun Ha DIN penky:
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Paduomodem «CIMEKTP 868 Lora». Pykoeodcmeo no 3kcrnjyamayuu

Cmp. 73 u3 74

MabapuTHble pasmepbl B UCNONHeHUN IP65:

13041

121+

100,18*

(Re™ O] [Owmooe]
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L3Ra
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POWER (8...32 B)
RS-485
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Paduomodem «CIMEKTP 868 Lora». Pykoeodcmeo no akcrniyamayuu

Cmp. 74 u3z 74

20 OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKMN

[unana3oH paboumnx Temneparyp:
HanpsikeHne nutaHus:
MoTpebnsiemasi MOLLHOCTb:

NHTepdelicsl:

CkopocTb Mo nocriegoBaTtenbHbIM NopTam, 6o
dopmat AaHHbIX:
pexmm obmeHa:

}Zl,mana30H YacToT:
HomuHanbHasa MOLLHOCTb nepegartymka:

KOHTpoOsb 3aHATOCTU achupa:

Tvn moaynauumM BbIXOQHOMO CUrHana:

CkopocTb 0bMeHa faHHbIMU B adhumpe:
YyBCTBUTENBHOCTb NPUEMHUKA:

Cnoco6bl 06HapyXeHns 1 ncnpaeBneHns owmnookK:

Pexxumbl paboTbl:

-40...450 °C

+8...+32B

He 6onee 0,5 BT (pexxum npmem)

He 6onee 3 BT (pexum nepenayva)

RS-232 n RS-485 (ucn. DIN IND)

RS-485 (ucn. IP65 IND)

1200, 2400, 4800, 9600, 19200, 38400, 57600,
115200

7-8 6uTt, 1 ctonosbI 6uT, 9 6UT B pexnmax: O, E,
M, S, N

ACUHXPOHHbIN

868,765...869,140 MI'y,

25/100 mBT (ansa komneHcaumm noTepb UMeETCs
BO3MOXXHOCTb MPOrpaMMHO YBENUYUTb
MOLLHOCTb)

LBT (npocnywwmBaHne nepen nepegaven)
LoRa

980...22000 6op

-126 gbm npu ckopocTtun nepegayun 3125 6ut/c
CRCS8 Ha 32 banTta

(12,8) kog XammuHra, Puga-ConomonHa (FEC),
nepemMmexeHve

npo3payHbiin

KOMaHAHbIN

yaaneHHas KoHurypaums

npoBepKa CBA3U

cmeHa Mo
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