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1 oswAs nHeOPMALMS

1.1

HA3HAYEHWE W OBLYUE CBELIEHUS

Pagnomogyne «CTEKTP 433 10 V2» BAKI1.464426.004 (panee no TekCTy — MoAyrb)
npegcraensieT cobon ycTpomcTBo Ansi npuéma/nepedayn AaHHbIX MO paguokaHamny CO CKOPOCTbH
4800,9600,19200,38400,57600 n 76800 60oq B AuanasoHe 4actoT 433 ML npu BbIXOAHOWM
MoLlHocT 10 MBT, 4TO nosBonsieT MCnonb3oBaTb e€ro 6e3 nonyvYeHus paspelleHuid OpraHoB
NocCessbHagsopa.

Pagnomogynb «CMEKTP 868 |10 V2» BAKI1.464421.001 paboTaeT B AnanasoHe 4actot 868 MI'L
npu BbIXOQHOW MOLHOCTK 25 MBT.

Mogayrnb npegHasHayeH Ansg UCNonb3oBaHUA B cMCTEMax yaaneHHoro ynpasneHus un/wnn cbopa
AaHHbIX B KayeCTBE OKOHEYHOro YCTPOWMCTBA, K BXOA4aM KOTOPOro MOAKMNIOYAKTCA AaTyvku Tuna
"CyXOM KOHTaKT", a K BbIX0O4aM — UCMNONHUTESbHbIE YCTPOMCTBA.

B pexume Slave moaynb siBNSETCA NacCMBHBIM YCTPOWCTBOM, OH BbIMOMHSET MOMyYeHHbIe Mo
pagno komaHabl B npotokone Modbus Ha cuMTbiBaHWE COCTOSIHWUSI CBOMX BXOLOB W Ha ynpasrieHune
CBOUMM BbIXO4AMM.

B pexume Master mogynb cam copMmmpyeT n oTnpaBnsieT No pagno KomaHabl B MPOTOKOne
Modbus, ynpaBnsasi Tem caMmbiM yganeHHbIMKU MOoaynsamMu, paboTamowmmm B pexmume Slave. B Takom
pexume obecneumBaeTCcs TpaHCNSAUMS COCTOSIHUSA BXOAOB oaHOro moaynsa (Master) Ha Bbixogpl
yaaneHHbix moayrnen (Slave) n Haobopor.

Mogynb cnocobeH pabGoTaTb B pas3fnMYHbIX pexuMmax C pa3BUTON CUCTEMOW agpecaunnu,
Nno3BoOSiAA MOMb30BaTENi0 MakCMManbHO TMOKO MCMonb3oBaTb €ro Npuv MOCTPOEHUU PasfUYHbIX
KOHUrypauun ceten 6ecnpoBogHOM nepeaaym 4aHHbIX: TOYKa—TOYKa, TOHYKa—MHOro TOYEK.

Moaynb ABRSeTCA TEXHUYECKU CIIOXKHbIM SNEKTPOHHBLIM YyCTponcTBoM. KoHdurypaums,
yCTaHOBKa M aKCnnyatauusa mMoayns OOSKHa NPOU3BOAMTLCSA NEPCOHAnNoM ¢ JOCTaTOYHON
KBanudukaumnen.

Mogayrnb ocywiecTBnsieT Bce Heobxoanmble yHKUUN Ans obmeHa AaHHbIMU NO pagnoKaHany:
ynpasneHne BCTPOEHHbIM NpuémMonepenaTtynkom auvanasoHa 433 Mlu;

NPpUMEM 1 AemMoaynauunio BXOAHOrO pagmocurHana v 4eKoampoBaHe NPUHSTBLIX NaKeToB.;
hopMUpoBaHUE NaKeToB AaHHbIX 418 OTNPaBKM B 3¢hup;

BBEeAEeHNe agpecaunm, MOMexXoyCTONUYNBOrO KOANPOBAHUSA U NEPEMEXEHNS;

nony4yeHue n dycepmsaumto gaHHbIX No MHTepdencam RS-485 nnn USB;

Oydepusaunsa NpMHATLIX AaHHBIX U Bblgava ux no nHrepdencam RS-485 unm USB;

XpaHeHne [aHHbIX O KOH(urypaumm MoOAyna W ero TexXHOMOrMyeckux napameTpax B
3HeproHesasncumom O3Y (OHO3Y) 1 nsameHeHne 3TUX YCTaHOBOK B KOMaHAHOM pexXunme.

Takke [OCTynHa [Ans  3aka3oB OwmkeTHas Bepcust Mogynss € MEHbLUMM  YMCIIOM
BXOL0B/BbIXOA0B U orpaHn4eHHbIM (pyHKLUmnoHanom Cnektp 433/868 10 V2 Lite:
dyHKUMA Nepenayn Nonb3oBaTENbCKMX AaHHbIX Y MOAYNSA OTCYTCTBYET;
Mopgynb BHE 3aBUCMMOCTU OT HAcTpoek ecezda paboTaeT B pexumme Slave;
Mogaynb Bepcun umeeT 2 Bxoda u 2 Beixofa. Beixoa pene ALARM oTcyTcTBYET;
OtcytcTtByeT uHTepdenc 1-WIRE;
OtcyTtctByeT USB unTepdeic (tonbko RS485).

[aHHoe pyKOBOACTBO OMUCLIBAET BO3MOXHOCTW MOMHOMYHKLMOHANbHOW BEPCUU
CIEKTP 433/868 |0 V2. HekoTopble KOMaHAbl MOMHON BEPCUMM TaKkKe MPUCYTCTBYET B Bepcumn
Lite, ogHako OHM He ByayT MMeTb HUKaKoro adpdpekTa, ecrnm CBA3aHHas C HUMU (DYHKUUS He
nogaepxunsaeTcs. Takxke, 3TO KacaeTcs OpraHOB MHAUKaLUU.

Hanpumep, B pexume koHdurypaumm 6e3 MK B moagyne 10 Lite V2 nmeetca BO3MOXHOCTb
BblOpaTb pexum Master, ogHako 3TOT pexum He ByaeT nmeTb HUKakoro adpdekta - moaynb BCe
paBHO OCTaHeTCcH B pexume Slave.
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1.2

OTNINYUE OT NPEALIQLYYNX MOAQYIEU CNEKTP 433 10

Paguomopynu c¢ uvHaekcoMm «V2» npeacTaBnsioT coOOW yCOBEPLUEHCTBOBAHHYH BepCUto

moaynen "Cnektp 433 |O". [lanee nepeuncrneHbl OCHOBHbIE HOBOBBEAEHMWS U OTNNYMS.

AnnapamHbii ypo8eHb
npumMmeHeHne npoueccopa cemenctea ARM, 4To nos3Bonuno peanu3oBaTb HOBble
yHKUMOHAarNbHbIE BO3MOXHOCTH, @ Takke, BO3MOXHOCTb B Oyayllem agantuposaTb anropuTMbl
noJ, KOHKpEeTHbIE 3aayu 3a MMHUMarbHOE BpeMs;
BBeAEHNEe 2-X AOMONHUTENbHbLIX cKkopocTen B adupe (57600 m 76800) 6e3 kakmx nubo
OorpaHnYeHnn B KOHUrypaumm Mogyns;
NPYMEHEHMe HOBOro npuemMonepedaTtynka C nyywen YyBCTBUTESNbHOCTBIO WU BbIXOOHOW
MOLLHOCTbIO Ao 500 MBT;
BCTPOEHHbIN  ranbBaHUYECKM  U30NUPOBaHHbIM  MHTepdenc RS485 ana  nepegayu
Nonb30BaTENbCKUX JAaHHbBIX 10 YMOMYaHULo.

Tlpomokon V2 e aghupe
npoeepoyHasa cymma 3aronoBka naketa (CRC) ysBenuuyeHa ¢ 8 go 16 6uT, 4TO nossonsieT
YMEHbLUNTE BEPOATHOCTb BblAeneHne m3 "wyma” paguoadmpa nakeToB, KOTOpPble TakKMMKU He
ABMAOTCS;
nobaBneH agpecHbIn (ToYKa-ToYKa) pexxum 6e3 noaTBEPXKAEHUS;
peanu3oBaHo WnppoBaHue gaHHbIX C NOMoLbo anroputma AES128;
pa3mep nakeTa B acoupe yBenuyeH ¢ 256 go 512 6anr;
MynNbTUNNMKaUnS (QyGrnmpoBaHMe) OaHHbIX BHYTPU NakeTa;
CcnocobHOCTL NepepaBaTb MHOPMaUMOHHbIE BNOKM B nakete B oOpaTHOM nopsigke, B cryyae
nepegayn Konum O4HOro 1 TOro Xe nakeTa (4119 yBenmyeHus BEpOSTHOCTU Npuema).

MoOdynb nepedayu OaHHbIX
Oydepusaumsi NonNb3oBaTENbCKUX AaHHbIX B MOAyNne nepefadv AaHHbIX UMEHHO B TOM BuAe, B
KOTOPOM OHW MOCTynawT No nocnegosatenbHoMy nopty. Hanpumep, ecnn B 6ydep mogema
noka OH "3aHAT" nepegaden gaHHbIX B 9dump noctynatoT naketol 7, 20 n 15 6ant, TO nocne
OKOH4YaHUs TeKyLlen nepegayu, B acup byayT nepegaHbl UMEHHO nakeTbl pasmepom 7, 20 n 15
6ant. B npegbigywen peanusauuu, B AaHHOM cnydae B acup mor nepegatbca 1 nakeT
pasmepom 42 6aunT ("cknerka n3 3 naketos");
'bkoe ynpaeneHue 6ydepusaLmen nonb3oBaTeNbCKUX JaHHbIX HA YPOBHE NakeToB;
®dunbTpbl Ha Nepefadvy, peTPaHCAALMIO U NPUEM.

Moodynb eeoda/ebieoda (1/0)
CnocobHocTb Mmoayns B pexume 10_Master onpawwmBaTth (ycTaHaBNMBaTb BbIXOA4bl U CYNTbIBATb
BxoAabl) mogynb |O_Slave Bcero 3a 2 naketa B acpupe (paHee, 370 3aHMMano 4 naketa);
HoBbin pexxum mactepa IO Chain 1/2 nossonstowmi onpawmeatb MOYNN HaxogswWwmecs BHe
npsiMor pagmoBnanmocTu 6e3 Ncnonb3oBaHUA OYHKUUKN peTpaHCnaumuy;
MYTnbTUNIEKCUPOBaHNE (pPeTpaHCnAaunsa) BXOAOB OAHOMO Mnn Heckonbkmx mogynen 10_Slave Ha
BbIXOAbl OAHOrO unM  Heckonbkux Opyaux wmopynen 10 _Slave 6e3 u1cnonb3oBaHUA
Bxoaos/Bbixogos moaynsa |O_Master (paHee, 3T0 661110 HEBO3MOXHO);
nporpaMMmMpoBaHne BXOOOB Ha Apebe3r KOHTaKTOB, pexuma "3awenku" uM cyeTynka unu
AeTekTopa 4acToTbl;
onpoc moaynen I0_Slave no untepdency RS485;
pobasneH uHtepdenc 1-WIRE.

Pa3Hoe
afjanTMBHbLIN BbIBOL MapaMeTpoB B KOMAHOHOM pexume - oTobpakeHune TONbKO Tex
napameTpoB, KOTOPbIE Y4aCTBYIOT B TEKYLLEN aKTUBHOW KOHUrypauum paboTsl;
Hanuyve oTNagovyHoOro nopTa.
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1.3

1.4

COBMECTUMOCTb C MPEALIAYLYMMY MOZYISIMU CMEKTP 433 |0

B Bepcun mogynsa V2 npucyTcTByeT nogaepkka COBMECTMMOCTWM MO MpPOTOKony B admpe C
npegbigywmmmn mogynsmm sepcum V1. Mogynb V2 Ha npuem no ymonyaHuio "pacnosHaeTt" nakeThbl
n3 adgupa kak npotokona V1 tak n V2. Bbelibop npoTokona Ha nepegady BblbMpaeTcs KomMaHOoW
$P1/$P2. Mo ymonuaHuto, Moaynb ¢ nHaekcom «V2» HacTpoeH Ha paboTy B npoTokone V2 ($P2).

[na coBmectHon pabotbl mogynen «CIMEKTP 433 I0» u «CIMNEKTP 433 10 V2» HeoGxoanmo
BblGnpaTtb ckopocTtu B acmpe ot 4800 go 38400. Ecnm B cucteme UCNOMb3yHTCHA TOMbKO MOAYNN
Bepcumn V2, To AOCTYNEH BECb psAS CKOPOCTEN B achupe.

Ecnu npegnonaraetcsa mucnonb3oBaTb MOAYSb B KayecTBe nepefaym cyxmx koHtaktoB (I/O) TO
cnegyeT umeTb BBMAy, YTo Moaynb «CMEKTP 433 10 V2» B pexume Master He 6ygeT pabotatb C
moaynammn «CIEKTP 433 10» HacTpoeHHble Ha pexum Slave. Takum o06pas3om, ecnm HyxHa
nepefaya TOMbKO CYXMX KOHTaKTOB "CMelmBaTb" B OAHOW CUCTEME MOOYNWU pasHbIX BEpCUn He
pexkomeHAyemcs.

ConyTCTBYIOWEE OGOPYOBAHUE N MATEPUAJIbI

Takke MOXHO 3akasaTb AononHuTeNbHoe obopyaoBaHme:
e aHTeHHble KabenbHble COOPKM HEODXOAMMOWN OSNIUHBI U C HYXXHbIMU pasbEMaMn Ha KOHLaX
O5151 NOOKITIOYEHUSI aHTEHH K MOAYI0 (HEKOTOPbIE aHTEHHbLI MOCTABMSIIOTCH YXKe C kabenem);
e  YCTPOWCTBA 3aLlLMThbl OT IPO30BbLIX Pa3psaa0B (rpo3opas3pagHUKN);
UTP kabGenb (oBe BUTble Napbl B obLiern 060n04Ke) HY>KHOM ANUHBI U NOOXOASALEro nog
kabernbHbI BBOL AnameTpa Onsl MOAKMIOYEHUS K MOAYITO NMUTaHusa n RS-485;
e  WCTOYHWKW NUTaHUS ONns Moaynen;
e MaTepwuarnbl 4ng repMeTnsaumm pasbEMHbIX COEOUHEHUN;
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2 PA3BEMbI, OPIAHbI YINPABJIEHUST N UHOWKALNN

Pasbem USB TYPE-CQl KHonka CFG

Knemma 1WIRE

Bxogbi! IN1...IN4

HiEHRBILS ok / “ AHTEHHbIN pasbem SMA-F

CE IO !
<
TYPE-C

WuaukaTop RX/TX

N [a
It [ | |[g] (81
(Rs485 | UsB UngukaTtop MODE

Moaynb
CMNEKTP 43310V2  ZPATEOC

cnektp 433 jO,,

WWW.RATEOS.RU

’li-ﬂ WnankaTopbl ALARM

eV enee

— Knemmbl pene ALARM

? 44 J

W

200G ®

Knemmbl MUTAHUE

+(8...32) B Bbixoabl OUT1...0UT4
Knemmbl MATAHUE AHTEHHbIX pasbeM SMA-F
+(8...32) B :
Gi
i — \ UnamukaTop RX/TX
M "’Jz.’ & PATEOC ] - Wuaukatop MODE
oaynb [Pwr O | T

CNEKTP 433 10 V2 Lite

ETERTP 433i0 v

UHpgukatopbl ALARM Lite

Knemmbl RS485

Bbixogbl OUT1...0UT2 9©s | > @ Bxogpi IN1...IN2
L

2.1  uHgukaToPBI

2.1.1 UHAMKATOP RX/TX )
B pexunme nepepaun paHHbix, nHamkatop RX/TX («MPUEM/MEPEOAYA») oTtobpaxaet

COCTOAHUE npvlémonepep,aTqMKa mMmoayna:

® =apd [lepenada aaHHbIX B 9chup (KpacHsli)
@ =apd 1pveM aaHHbIX U3 agpupa (3eneHbii)
‘ ard Het aktneHocTu B acdbnpe (He ropw)

B ocTtanbHbIx cnydaax ncnornb3dyeTca Kak BCMOMOraTesbHbIN MHONKATOP PEXMMOB.
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2.1.2 WHamkAaATOP MODE

B HopmanbHOM pexume (pexuMm nepegayn [OaHHbiX), OBYXUBETHbIN uHAaukaTop MODE
nokasblBaeT criefyroLLme COCTOSIHUSA:

He 2opum. BxogHon 6Gydep OaHHbIX nycT. Moaynio Heyero nepedasaTb B adup

(Npeablaywne aaHHble nepeaaHbl)

@ Voo | [opum 3enénbim Bo BxogHoM Gycepe Moayns ecTb AaHHbIE ANa nepeaaqn.

m Muzaemeikpacheiv il T T W W |

Ownbka npu npuéme [JdaHHbIX MO nocrnefoBaTeflbHOMY MOPTY, Bbl3BaHHAsA
HecoBMageHMeM napameTpoB MNOPTOB MOAYNst W BHEWHero o6opyaoBaHUSA WM
nepenyTaHHbIMK MecTamn NuHuaMK A n B nitepderica RS-485.
Muzaem kpacHbim [} =
BxogHon Gydep moaynsi nepenoniHeH - MpPonyckHas CMOCOBHOCTb MoAyns no adupy
HWXE, YeM NMNOTHOCTb AaHHbIX, N04aBaeMbIX B MOAYMb. HOBblE AaHHbIE NOTEPSIHbI.
Muzaem kpacHeiv [l |
Owwnbka pexmma BXOAHbLIX AaHHbIX. PopmaT OaHHbIX HE COOTBETCTBYET BblGpaHHOMY
pexumy (napametp $DAT).

Takoe MpoucxoauT, TO npobnema WCKMYUTENbHO B "CThiKe" Mexay moaynem wu
BHELLUHMM 060pyLOBaHNEM.

o B pexume nepepauv aaHHbIX, MHAnKaTop MODE He AormkeH muratb KpacHbiM. Ecnu

® Vel = | Fopum KpacHbIM «KOMaHOHbLINY PEXUM

rlpl/l BKIMKOYEHUN NMUTAHNA:

m 2 pa3a mu2aem 3es1éHbIM BbiGpaH akTUBHbIN MOPT (ANns nepenayn AaHHbIX) USB

3 pasa Mu2aem 3enéubim Moaynb Haxoautcs B pexume "MAAK"
333

2.2

PA3BEMbI, KITIEMMbI, KHOIMKA

AHMEHHbIU pa3bEém
BbICOKOYACTOTHbIN KOoakcnanbHbl pasbeém Tuna SMA-F ¢ BonHoBbIM conpoTtusneHmem 50 Om gng
NOAKMOYEHNST BHELLUHUX aHTEHH.

Knemmbi u uHOukamop NMATAHUE
Knemmbl 4ns nogayv nutaHnst Ha moaynb. MiHaMKaTop 3aropaeTcs Npy Hann4um nuTaHus.

Knemmbr RS485
Ha knemmbl RS-485 BbiBegeHbl uenn A n B nocnegoBaTtenbHoro uHTepdenca RS-485. Takke
poctyneH curHan GNDi (n3onupoBaHHas "3emns") .

Pa3ném USB

Pasbem ong nogkrntodeHnsa k USB wuHe MK ana koHdurypaumm u otnagki. Tun passema TYPE-C.
Onsa toro yto6el OC Windows noggepxueana mogynb, HE0O6XO0ANMMO YCTAaHOBUTbL ApanBepbl LWMHbI
USB, koTopble MOXHO ckadaTb C canTa www.rateos.ru

Pagom ¢ pasbemMoM HaxOAMTCS CBETOOMOOHbIA WHAWKATOP, KOTOPbIA 3aropaeTtca Bcerga npu
nogkntoyeHun Kk MK B He 3aBUCMMOCTU YCTaHOBIEHbI ApanBepbl UK HeT.

CnepyeT NOMHUTb, YTO M3-3a orpaHuyeHu Ha anuHy USB kabens (He 6onee 3...4 meTpoB) MoAaysb
Henb3s ycTaHaBnMBaTb Aaneko OT KOMMNboTepa.

Knemma 1WIRE
K knemme nogkrtoyatoTcs ycTponctea ¢ nHtepdencom 1WIRE (cm. pasgen "Knemma 1WIRE").
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Knemmbi u uHdukamopsi IN1...IN4
K yeTbipem napam knemm IN1...IN4 nogkntovaoTCs BHELWHWE OUCKPETHbIE SAaTUMKM TUMa «CyXon
KOHTaKT» (cMm. pasgen "Bxogbl IN1...IN4)

Knemmbi u undukamops! OUT1...0UT4
K yeTbipem rpynnam knemm OUTL...OUT4 nogkniovaloTcs BHELWIHWE UCMOMNHUTENbHbIE YCTPOMUCTBA
(cMm. pasgen "Boixogbl OUT1...0UT4")

Knemmbi u uHOukamop ALARM

Ha knemmbl BbiBeleHbl Cyxmne KOHTaKTbl pernie ALARM, KOTOpoOe MCNosib3yeTcsa AN curHanmsauum o
nponagaHun CcBA3M U npeactaBndetT cobor  nepeknioyarollee 3NeKTpoOMarHUTHoe  pene,
No3BONALLEE KOMMYTUPOBATb Harpy3ky ¢ MakcMmasibHO JONYCTUMbIM TOKOM 4 A npu HanpsikeHun
250 B 50 Ny nnn 4 A npun NOCTOSAHHOM HanpshXeHun 24B.

Mpwn nponaganuun ceasm pene ABAPUA cpabatbiBaeT (3ambikatoTcs knemmbl B v C n pasmbikatoTes
knemmbl B n A).

Nupgukatopbl ALARM umcnonb3yloTca ana MHAMKauMM aBapum B 3aBMCMMOCTU OT pexuma paboThbl
MoAyns BBOAA-BbIBOAA.

Mpun BkNOYEHMM NUTaAHUA Ha nHamkaTopax ALARM kpaTkoBpeMeHHO oToGpaxkaeTcs pexxum paboThbl
moayns 10 MASTER vnu 10 SLAVE (cMm. pasgen "UHgukatopbl 1 pene ALARM")

KHnonka CFG
KHonka CFG ncnonb3yeTcs Ans NEPEKITIOYEHNS PEXUMOB paboThl MOAYIIS.

2.2.1 CsPOC MOAYHs. MHAMKALMS BEPCWM 10
C nomowpbto kHomkn CFG MOXHO ocywlecTBUTbL COpOC MOAYNS He nepekntovas nutaHus. 970
MOXeT OblTb yAoGHO, Hanpumep, ONfs nepexoda B PeXum 3arpysyvka B YK€ CMOHTUPOBAHHOM

moayrne.
[ WV[els)= UcxoaHoe cocTosHME

Ona Bxoga B pexum  cbpoca
—> MODE [! 7
HeoOOX0ANMO MaKCUMyM B TeyeHun 3cek 2 5 XOR B KOMARAHEIM pexiim
(’j’ —> . [Y[e]s]=l Brixon

pasa BOMTU B KOMaHOHbIA PEXUM N BbINTH
@ — O \V[e]p]= Bxoa B KOMaHOHbIN PEXUM

13 Hero Haxmmas Ha kHonky CFG, a Ha 3-n
pa3 HaxaTb 1 yaepxmBaTb ee bonee 3 cek. (,3 > Buixoa
[ ] (]

. —> OMODE Bxon B KOMaHAHbIN PeXum
*'YnepxuBaTtb 6onee 3 ¢

Mocne atoro, nHgmkatop MODE HayHeT muratb B TedeHun 3c. Ecniv go uctedeHnsa 3c oTnyctuTb
KHOMKyY, TO MoAynb nNpocto nepecbpocutcs. Mo uctedyeHmn 3c Moaynb Takke nepecbpocuTcs, HO
KHOMKa npu aToM OyaeT Haxarta, uto byaeT amynsuven Bxoda B pexum 3sarpys3dvka (Kak npwm
BKITHOMEHUM NUTaHWS ¢ HaxxaTon kHonkon CFG).

B momeHT muranus wmHamkatopa MODE, Ha wuHamkatopax ALARM oTtobpaxaetcs Bepcusi
BCTpoeHHoro MO B 4BONMYHOM Kogae:

ALARM

OOOO Bepcusa 1.00
OOOO Bepcusa 1.01
OOOQ Bepcusa 1.02

Makc 3 ¢
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3 YCTAHOBKA M NOAKITKOYEHUE BHELHEIO OGOPYOBAHUS

3.1

YCTAHOBKA mogynsi

[ns ycTaHOBKM Moayn4a cregyer:
e OTBECTU BHU3 (DMKCUPYIOLLYIO 3aLLESKY;
e YCTaHOBMWTb MOAYJb HA PENnKy Tak, YToObl
BbICTYNbl B BEpXHeW 4acTu Kopnyca
nonanu 3a Kpawn pemku;
e BEpPHYTb (DMKCMPYIOLLYIO 3aLLESKY BBEPX.
Mooynu He mMMerT 3aWwuTbl OT BO3OEWCTBUM
OKpYyXatoLLen cpenbl, noaTomy npu- /@
HeobOXO0ANMMOCTM  AOMMKHblI  YCTaHaBNMBaTbLCS B
Wwkady, 06ecneYvmBaloLLNn HYXXHYIO CTENEHb 3aLLMUThI.

i

Mepen TeM Kak ycTaHaBnuMBaTb MOAYNM HA OObLEKTbl, PEKOMEHOYEM CHayana npoBeEpPUTb
HanuMune paguocBsi3n Mexay HUMM U Heobxoaumyko Noruky paboTbl B nabopaTopHbIX
ycrnoBusx. Takasi NpoBepka «Ha cTone» ro3BonuT oBHapyXuTb U ONepaTUBHO YCTPaHWUTb
BO3MOXHble NpPoGrembl.

3.2

TogKMOYEHUE AHTEHH

CoBMECTHO C MoAyneMm npPUMEHSIOTCS pasnuyHble aHTeHHbl AuanasoHa 433/868 My, ¢
BONIHOBbIM conpoTusneHnem 50 Om, oTnmyatowmnecs HanpaBneHHOCTbIO, YCUMEHNEM, KOHCTPYKLUMEN
nT. o

B KOMNIEKT NOCTaBKMN aHTEHHbI HE BXOAST, 3aKa3blBalTe HYXXHblE€ aHTEHHbI OTAENBHO.

BbiGop aHTeHH onpeaensieTcst B3auMHbIM pacnonioXeHMeM o6bEeKTOB B CUCTEME, PacCTOSTHUSIMU
MeXay HUMM, YCIOBUAMU MECTHOCTU U T. A. LLUMpokniA acCopTUMEHT aHTEHH M pekoMeHZauun no ux
BbIOOPY AOCTYMNHbLI Ha canTe Www.rateos.ru.

[anbHOCTb CBA3N MexXxay MoAynsiMy 3aBUCUT OT PasfiMyHbiX )akToOpoB, OCHOBHLIMU U3 KOTOPbIX
ABNAIOTCA (NepeyvncrieHbl N0 YMEHbLUEHUIO BXKHOCTU):
e XapakTep MeCTHOCTW;
e MapameTpbl U MECTO YCTAHOBK/ UCNOSb3yeMbIX aHTEHH;
e nomexoBas obcTaHOBKa B paanoadumpe;
e napameTpbl MOAYNS (MOLWHOCTb, CKOPOCTb AaHHbLIX B adupe).
Ha npakTuke B MakcvMaribHO KOMMOPTHbIX YCMOBWUSX (NpsiMas BUOMMOCTb, HanpaBreHHble
aHTeHHbl ¢ ycuneHnvem 10...12 dBi, oTcyTCTBME NOMEX) MOXHO pacCyuTbiBaTb Ha AarnbHOCTb [0
7...10 km.

[na nogknoyYeHna aHTeHHbl B MOAYNSX UCNonb3yeTcs pasbéM SMA-F.

Ans coegouHeHns Mogynsi C  aHTEHHOM crefyeT MpUMEHsiTb kabenb C  BOSMHOBbLIM
conpotmeneHnem 50 Om, Hanpumep RG-58. [Npu aTOM He pekoMeHOyeTCs MCMosib30BaTb CIIULLIKOM
AnvHHbIM (6onee 10...15 M) kabenb, MHaYe OH BHECET CyLLECTBEHHbIE NOTEPU B BbICOKOYACTOTHbIV
CcurHarn, 4To npuBedeT K yMEeHbLUEeHW0 OanbHOCTUM cBA3W. Ecnun ycnosus akcnnyatauum TpebyroT
npumeHeHns 6onee ANWHHOIO Kabens, MCnonb3ynTe kabenb C HU3KUMK MOTEPSAMMU , Hampumep
RG-213 unn RG-8.

Honyckaetca pabota mogyna 6e3 aHTEeHHbl WNKM C OTPE3KOM MPOBOAA BMECTO AaHTEHHDI
(Hanpumep, npu nabopaTopHbIX IKCMEPUMEHTaxX B npedenax KOMHaTbl, Koraa 4yBCTBUTESbHOCTU
MoAynewn AOCTaTOMHO 1 Ans paboTbl 6€3 aHTEHHbI).

3.2.1 TEPMETU3ALMNS PASBEMHbLIX COEQUHEHUMN

lepmeTusupoBatb crnegyetT BUHTOBOE COEAUHEHWE aHTEeHHOro pasbéma MOAYMs C ramkom
OTBETHOro pasbéma SMA-M Ha aHTeHHOM kabene, a Takke MecTO oOXuMma 3TUX pa3bEeMOB Ha
kabenb.
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Ana repmeTtMsaumMm MCNONb3ynTe cneunanbHyld TepMOyCafouyHyto Tpyoky (TepmoduT) C
KneesbiM HanonHutenem. OTpexbTe TPyOKy TakoW ANWHbI, 4TOObl OHa MOKpbia BCE pasbeéMHOE
coeJuHeHne «C 3anacom» B 2...3 CM.

TepmoycagoyHast Tpybka noaxoguT Ons repMeTusaumm pasbeEMoB M kabenen ¢ HebonbLMM
oTnNMYMeMm B OuameTpe, kak B cnyvae kabens RG-58 u pasvéma SMA y mogynsa. Ecnn xe
HeobxoaumMoO repmeTnsmMpoBatb kKabenb C pa3beMOM, YbW AnameTpbl CWUMBbHO OTAMYalTCA
(Hanpumep, TOT Xe kabenb RG-58 n pasbém TNC n N-Tvna, 4acTto MCMNOSb3yeMbI Ha aHTEHHaX)
Tepmoycajka y>xe He nogomnaer.

: — }
Ans Takmx - cnydaes pekomeHayeu 3M i am
VICrioNb3oBaTh 3NEKTPON3ONSALIMOHHYHO Scotel® 23 Scotchfil |

MacTUKy («cbipyto PE3NHY») nunu
CaMOBYIKaHU3MPYIOLLYIOCS KITEerKYIo NeHTy
Ha OCHOBE OTUIEHMPONUIIEHOBON PE3UHbI
(3MP).

¢
—
[na repmetusauum cnegyeT NMOTHO, C HATsHKEHWEeM MpU HaMOTKe M MepekpbiTueM HaMoTaTb
3MNEKTPOUIONSLMOHHYIO MaCTUKy WM CaMOBYIKAHU3MPYIOLLYHOCS KNenKyl FNeHTYy Ha pasbEMHOoe
coefMHeHne (HauMHas ¢ aHTeHHoro kabensi u o camoro koprnyca moayns). HamoTky ocylecTBuTb

CHavana B 04HOM, 3aTeM, He NpepbiBasicb, B APYrom HarnpasrieHuu.

[MoBepx crnosi MacTUKM UNU CaMOBYIKaHU3UPYIOLLENCA JIEeHTbl PEKOMEHOYEM HANOXWUTb Crown
MBX wu3oneHTbl. cnonb3ynte KayeCcTBEHHYI W3OMEHTY, pacCUMTaHHY0 Ha LUMPOKUIA JuanasoH
Temneparyp, UHade oHa ObICTPO NOTEPSIET CBOM CBOWCTBA.

He VICI'IOJ'Ib3yIZTe On4a repmetTn3audnn:

O6bi14Hyr0 mepmoycadky (Tepomdut) 6e3 kneesoro cnos — oOHa He obecneunt
Tpebyemon repmeTnyHoCcTU. Ee MOXHO npumeHnTb Tonbko BMecTo MNBX nsoneHTbl noBepx
CNosi MacTUKN Ui CaMOBYIKaHN3NPYIOLLENCS NEHThI.

OG6bIYHYIO U30JIeHMYy — CO BPEMEHEM MO OEWCTBUEM OKpYXaloLlenh cpedbl KneeBou
CINon TepsieT CBOU CBONCTBA U CIION U30JIEHTbI HAYMHAKOT OTCNanBaTbCs.

AuemamuHble 2epMemuKu — OHW «pas3bedalT» LBEeTHble MeTansbl U pasbeéM He
MPOCNY>XUT N HECKONBbKO MECSILIEB.

3.3  nuraHuE mogyns

Moaynb nuTaeTcs OT BHELIHEro UCTOMHUKA NOCTOSIHHOrO HanpshkeHus B amanasoHe oT 8 B go
32 B 1 MOLWWHOCTbIO HE MeHee 2 BT. OObIMHO MCMOMNb3YOT NPOMBILLSIEHHbIE UCTOYHMKU MUTaHUS Ha
12 B unn 24 B.

Ecnu ang nogaun nutaHua wucnonb3yetca AnNuHHbIN (6onee 50 meTpoB) kabenb,
peKkoMeHAyeTCs UCMONb30BaTbh UCTOYHMK NUTaHMA Ha 24 B, yTobbl NnageHne HanpskeHus B
kabene He NPMBENO K CHKEHWUIO HaNPsXXeHUs Ha KneMMmax Moaynst Huxke 8 B.

B pexume «lMpném» moaynb notpebnset okono 0,5 BT (40 MA npu HanpskeHnn nutanuna 12 B n
20 MA npw HanpskeHuu nutaHmsa 24 B).
MoTtpebneHne B pexunme «llepegaya» 3aBUCUMT OT YCTAHOBMEHHOW BbIXOAHOW MOLLHOCTHU
nepeaartymka, Kak nokasaHo B Tabnuue Huxe.
Ona mogyns CMNEKTP 433 10 V2:

MporpammHas MoluHocTb NMoTpebneHune B pexume «lMepepaya™
yCTaHOBKa
MOLLHOCTU

Tok npy nuTaHum | TOK NnpyM NUTaHUN

nepepaTymka
+12 B +24 B

MoLHocTb
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3.4

$PWR=0 10 mBT 1Bt 70 MA 40 vA
$PWR=1 200 mBT 1,6 Bt 130 mMA 70 MA
$PWR=2 300 mBT 1,8 Bt 150 mA 90 MA
$PWR=3 500 mBT 2,4 BT 200 MA 110 mA

Ana mogynsa CIMNEKTP 868 10 V2:

lNMporpammHasn MowHoCTb NMoTpebneHune B pexume «lMepepnaya”
{n%Tui:gg'lr(: nepeAaTuMKa [ Mouocre Tok np::;grauuu Tok ngMZIETaHMM
$PWR=0 25 mBT 1Bt 60 MA 40 A
$PWR=1 100 mBT 1,2 Bt 90 MA 50 MA
$PWR=2 250 mBT 1,5BT 120 MA 60 MA
$PWR=3 500 mBT 2,1 Bt 170 MA 90 MA

NHTEP®EACHI RS-485, USB

B mMoayne gBa HesaBMCUMbIX paBHO (PYHKUMOHanbHbIX nopta - RS485 n USB. B npouecce
paboTbl OANH MOPT UCNONb3YeTCA Afs nepenadn Mnosib30BaTeNbCKUX AaHHbIX (aKTUBHbLIN MOPT), Ha
Opyron BblBOAUTCA oTnagodHasd mHdopmauus. Mo ymonuanuio, RS485 nopt npegHasHayeH ans
nepefayun gaHHblx, a Ha USB BbiBOgMTCA oTnagodHas MHopMaumsa M no HeMy OCyLLecTBseTcs
KOHpurypaumsi B KOMaHOHOM peXxnme.

MapameTpbl nopTa Ans nepegadn AdaHHbIX (CKOPOCTb, YETHOCTL/HEYETHOCTb, KONMUYECTBO
cTOnoBbIX OMT 1 Ap.) 3agatotca komaHgon $COM B KOMaHAHOM pexume. 3Ha4YeHNe NO YMOYaHUIo:
9600 8N1.

OtnapgouHbii noptT BCEMAA HacTpoeH Ha 57600 8N1 1 namMeHuTb 3T1 NapameTpbl HENb3SI.

Bbibop wmHTepdenca ons nepefadn LaHHbIX MPOM3BOAMTCHA C MOMOLLBbHO

[ ]
o komaHp 3arpy3dmka BOOT_SET 485/ BOOT_SET_USB.
e KoHcpurypaumsa Bo3aMmoxHa no nobomy nopry.

3.4.1 WUHTEP®ENC RS-485

MNpun ncnonb3oBaHun UHTEpdenca RS-485 noaknovanTe BHELWIHNE YCTPONCTBA K KOHTakTam A n
B mogyna. [Ons noOAKMo4YeHUs pekoMeHayeTcsl UCnonb3oBatb BUTYy0 napy. UHTepdenc RS-485
paboTaeT B nonyaynnekcHom pexunme. B mogyne nHtepdenc mmeeT ranbBaHUYeCKYyHO pa3BsA3Ky.

3a dyHKUMoHNpoBaHMe nHTepdenca KpoMe CTaHOapTHLIX HACTPOEK CKOPOCTU, YETHOCTU U T.4.,
TaKke OTBeYaloT 2 TexHonormyeckux napametpa - 485 PRE_TMR n 485 PST_TMR.

Mocne akTMBaumu WKHbI (BHYTPEHHMM cuUrHanom TpaHcmBepa RS485) moaynb BbbKMAAET BpeMS
485 PRE_TMR nocne 4ero, HadnHaeT nepefaBaTbh AaHHble B LWMHY. 1o OKOHYaHWMM nepefayv
nocnegHero 6anta, mogynb BbbkuaaeT Bpems 485 _PST_TMR un nocne 3aToro Ae-akTMBUpyeT LUNHY.
Ob6a napameTpa 3agatoTca KpaTHO BpemMeHu nepefadm 1 Outa Ha TeKywen CKopocTu nopta MU
nporpammupytotcss peructpamm $RG0O0 n $RGO1 (cm. pasgen "TexHonorvyeckve napameTpbl.

Pernctpbl RG")
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AkTnBaumsa WHHbIJ 485 PRE_TMR 485 PST_TMR
Mepepayva
OaHHbIX

Mo ymonyaHuto, napametpbl 485 PRE_TMR 1 485 PST_TMR
HacTpoeHbl Anst obecnedyeHns HopmarnbHOW paboThl WKNHbI RS485 n
MEHSITb UK 3a4aBaTb UX HET He06Xxo0AUMOCTH.
TepmuHarnbHbIU pe3ucmop 8 Modyre He ripedycmompeH. B crydae Heobxodumocmu,
MOXHO UCI01b308amb 8HEWHUU pe3ucmop rnodKro4ue e2o K KoHmakmam A u B.

3.4.2 UHTEP®ENC USB. YCTAHOBKA APAVBEPA LMHbLI USB HA K
[ns yctaHoBku fApanBepa Heobxogumo 3anyctuTb nporpammy CH340SER.EXE w crnegys
WHCTPYKUMSIM YCTaHOBUTb ApariBep. [lanee nogknioumMTb Mogynb ¢ nomoLubio kabens USB TYPE-C.

] =
W
B Oucnetuepe yctporicte Windows OorkeH

nosiBuTbCst  BupTyanbHbin ~ COM-nopT  nopg Loy detoete Bin g
Ha3BaHuem "USB-SERIAL CH340 (COMxx)", roe as | T HE &
XX - HOMep BMpyTasnbHOro mnopta. Ero HyxHO 58 Mowropb
OTKpbIBaTb B TEPMWUHANbLHOW nporpaMmme npwu - )
- Mbitun 1 iHBIE YEaZbIBAKLLIME YETPOICTES
KOH(OUIypUpoBaHUN Moy ns o
=5 NopTel (COM u LPT)
r PCI-ISA Communication Port {(COM24)

USE-SERTAL CH340 (COM2T)
—

K wuHe USB komnbioTepa OAHOBPEMEHHO \ ) _
MOXHO MOAKMIoYATb TOMbKO OAMH MOAyMb, MHave | ¥ Nocneaparensheiii nopr (COM1)
BO3HMKHET KOH(MMKT 060pYya0BaHuS. t-#mh NocTasuyik neuat WD

3.4.3  UHOWKALMS OLUIMBOK NP1 PABOTE 10 MNOC/IEOBATE/bHBIM [TOPTAM
B moagyne npegycMoTpeHa uHAuKaums owmnbok npyu paboTe ¢ BHEWHMM 0BopyaoBaHWEM MO
NHTEpdencam B pexmme nepegaym gaHHolx ( cMm. pasgen "Ungukatop MODE").
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4 HacTPOVKA MOLQYIEN

4.1  KoHeuryPAuMsi HAPAMETPOB

Moayrnb MMeeT HECKONbKO PEXMMOB paboTbl, NO3BOSIAIOLLMX MCMNOSb30BaTh €ro NPy NOCTPOEHUN
CUCTEM nMepefadv [aHHbIX C pas3HooOpasHbiM BHEWHUM obopygoBaHWeEM, MO3TOMYy nepen
aKcnnyaTaumen MoxeT noTpeboBaTbCs YCTaHOBKA HEKOTOPbIX NapameTpoB. [lapameTpbl XpaHAaTCA B
3HeproHesasucumon namatn (AHO3Y/EEPROM) moayns.

Mo ymonyaHuio, mModynb rotoB K pabote M B OOMbLIMHCTBE CNy4yaeB He Tpeodyet

HavanbHoOM KoHdurypaumm. 3asogckme (Mo yMomn4aHM0) HAaCTPOMKKN criegyoLwme:

e mpokoBellaTenbHas agpecaums ($TXID=FFFF $COPY=1)

e akTMBHbIN NopT RS485. Ckopoctb 9600,8N1

e YacToTHbI kaHan 433,920 KMy ($CH=92)

e CkopocTb B admpe 9600 6ut/cek ($AR=3). Bpems oxumaaHus oTBeTa Ansl BHELUHEro
obopyaoBaHMa Npu aHHOW CKOPOCTU AOIMKHO ObiTh ~2 C.

e MowHocTb B adpupe 10 mBT ($PWR=0)

e KOHcpurypaumsa no USB (HacTponkn nopta 57600,8N1)

4.1.1 ogkmoYEHME K MK 7151 KOHOUIYPALIMM
KoHcpurypauma mogynsa ocywiecTtsnsieTcs no nobomy nHTepdency ¢ nomMoLLbio NepPCOHanbHOro
komnbrotepa (MK). 0ns koHduUrypaumm MoXxHO UCNOoNb30BaTh JOOYI0 TEPMUHANBbHY NporpamMmmy aJis
MK. YctaHoBka napameTpoB OCYLLUECTBNSETCA nogaden TekcToBbiX kKomaHa. [logpobHas
nHdopmauus onucaHa B pasaene "Pexum "KOMAHOHbIA™.

4.2  PABOTA MOAYNEW B KAYECTBE MTPO3PAYHOIO PALUOYQIMHUTENS RS-485/USB

4.2.1 OCHOBHBIE MPUHLMITbI

Mpo3payHOCTb Npy Nepefade AaHHbIX O3HAYaeT, YTO OT BHELUHEro obopyaoBaHusa He TpebyeTtcs
ob6pamnaTb AaHHble [ONONHUTENbHOW WHOpMaumen nepen nepegaden B moaynb. Mogynb,
nony4vMB [AdaHHble MO nocrefoBaTeNbHOMY MOpTy cam AobaBnsieT 3arosiloBOK M NPOBEPOYHYHO
MHopMaumMio B COOTBETCTBUM CO CBOMM NPOTOKOSIOM hOpMMPYsS MNPy 3TOM MaKeT, KOTOpPbIN
nepegaetcs B acmp. Ha npuemHon cCTopoHe Moaynb aHanuavpyeT BCe AaHHble M3 3dupa Ha
npegMeT NakeToB CBOEro NMPOTOKONa M BblAAaeT Ha MOPT TOMbKO MOSb30BaTENbCKME AaHHble, yaanss
npu 3TOMY BCH JIULLIHIOW MHGOPMaLNIO.

BHewHee obopynosaHue, paboTatowee no nHrepderncam RS-485/232, 6ynet pabotatb n Yepes
pagunomoaynu. MNMpoTokonkl, No KOTopbiM paboTaeT BHewHee obopyaosaHue (ModBus, bonng v 1.4.)
NPaKTUYECKN HE NMEIDT 3HAYEHMS, MOCKOMbKY Mogynu ByayT Nnpo3paydHbl 4518 9TUX NPOTOKOSOB.

MNpn paboTe B MPO3payHOM LUMPOKOBELLATENIEHOM PEXUMe BCe MOy CUCTEMbI
OyayT MMeTb OAMHAKOBbIE HACTPOWKK, a UX POrib B cUCTeMe (MacTep Unu crnens, BeayLmi
Unu BeaoMbIV 1 T.4.) OyaeT onpeaensitbCst TONbKO POSibio BHELLHEro 06opya0BaHuUst, a He
HacTpolrkamMu camux moayneil. Takum obpasom, Bce MOAyNM B TaKMX cucTemax
paBHO3HAYHbl M B3aMMO3aMEHSIEMBI.

Ecnv Bbl He yBepeHbl, 4TO MOAyIb MMEET 3aBoACKME YCTaHOBKW, pekoMeHayem cbpocutb ero
HacTpoViku B 3aBofckue komaHgoi $IEE — 3To rapaHTMpyeT WM3BECTHOE MCXO4HOe COCTOsIHWE
Moayns.

4.2.2 [NAPAMETPbI AKTUBHOIO MTOPTA ($COM)

[1ns KOPPEKTHOro CThika C BHELUHUM 0O0pygoBaHMEM MO aKTUBHOMY MOPTY (Hanpumep, RS-485)
Heobxoaumo, 4Tobbl MapamMeTpbl NopTa MoAyns coBnaganu C napameTpaMu nopTa BHELUHEro
obopyaoBaHus. Y Mogynsa no ymonyaxHuio 9600-8N1.

MapameTpbl aKTMBHOro NopTa ycTaHaenueaTca koMmaHaon $COM.

4.2.3 PABOYMI KAHAI ($CH)
Bce mMogembl B ogHOW cucTeme OOMkHbl paboTtatb Ha ogHow yactoTe. B amanasoHe 4vacTtoT
433 MI'y ncnonb3yeTcs cTaHAapTHas ceTka 4YacTtoT u3 69 kaHanos ¢ warom 25 kly, :
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4.2.4

433.075 433.325 433.575
433.100 433.350 433.600
433.125 433.375 433.625
433.150 433.400 433.650
433.175 433.425 433.675
433.200 433.450 433.700
433.225 433.475 433.725
433.250 433.500 433.750
433.275 433.525 433.775
433.300 433.550 433.800

| 433.825
| 433.850
| 433.875
| 433.900
| 433.925
| 433.950
| 433.975
| 434.000
| 434.025
| 434.050

434.075
434.100
434.125
434.150
434.175
434.200
434.225
434.250
434.275
434.300

Pabounn kaHan BbIOMpalOT Tak,

4YTOObl YWTM OT MOMEX,

434.325
434.350
434.375
434.400
434.425
434.450
434.475
434.500
434.525
434.550

434.575
434.600
434.625
434.650
434.675
434.700
434.725
434.750
434.775
433.920

BbI3BaHHbIX paboTon Jgpyroro

obopyaoBaHust B paguoacumpe (pabotaTb Ha cBobogHoM kaHane). Kak npaeuno, obopygoBaHue
AnanasoHa LPD paboTtaeT B ero ueHTpe, N03TOMy AN YMEHbLUEHUs1 BEPOATHOCTN MOMEX OT Hero B
KayecTBe YCTaHOBKM MO YMO4YaHMIO B MogeMax 3agaH pabouymm kaHan 92 (vactorta 433,920 Mlu) B

LieHTpe AnanasoHa.

Ons mogynsa "Cnektp 868 |10 V2" B
AnanasoHe 868 MI'L npeaycMoTpeHo
4 xaHana c warom 125 Kru,

01 (no ymMon4aHuio) 868,765
02 868,890
03 869,015
04 869,140

BoamoxHOCTb BblGOpa paboyero kaHama MO3BONSET pas3BepPHYTb Ha OAHOW TeppuTopuM
HECKONbKO He3aBUCUMbIX CUCTEM (rpynmn MOAEMOB): ANl 3TOTO HY)XXHO MPOCTO «PasHECTU» 3TK
rpynnbl Ha pasHble KaHanbl, YTOObl OHW He Meluanu Apyr Apyry. PasHoc kaHanoB npv 3TOM OOMKeH
OblTb AOCTAaTOYHBIM ANst 0GECNEeYEHNs OTCYTCTBMS BNMSIHUSA Tpynn Apyr Ha gpyra.

Heobxooumbiii pasHOC KaHanoB 3aBUCUT OT YCTAHOBMEHHOW B Mogemax CKOpoCTM paboTbl B

pap,vloaq)mpe: YeM Bbllle CKOPOCTb, TEM AalblUue ApYyr OT Apyra cnegyet pa3HOCUTb KaHallbl:

Ar 1 (4 800 6uT/c) 50 klMy
Ar 3 (9 600 6uT/c) 90 kl'y,
Ar 5 (19 200 6uT/c) 150 kl'y, 6
Ar 7 (38 400 6uT/c) 240 kl'y 10
Ar 8 (57 600 6uT/c) 260 kl'y 11
Ar 9 (76 800 6uT/c) 280 kl'y 12

CKOPOCTb OBMEHA AAHHBIMW MEXAY MOAYIIAMU B 3OUPE (3AR)
CkopocTb obmeHa p[daHHbIMM B paguoadupe Mexagy MOAYNAMU HUKaK He CBsidaHa Co
CKOPOCTbIO MO nocrefoBaTenibHOMY MOPTY: MOAYNM MOryT paboTatb ¢ 0bopyaoBaHMEM NO NOPTY
Ha OOHOW CKOpOCTW, a B admpe mexagy cobon — Ha nmwobon apyron. [nsa Bbibopa ckopocTu B
3bvpe cnegyeT NpuMaepPXUBaTbCA CreayLWmX KpUTepres:
e Ecnu gaHHble Yyepes MoaynsMy nepeaaroTcs No npotokonam "sanpoc-oteeT" (modbus, 6onma un
T.A.), TO BPEMEHHbIE XapaKTEPUCTUKN 3a4al0TCA UMEHHO MPOTOKONaMu, a MMEHHO TarlM-ayToMm
OXunaaHusg oTBeTa Ha 3anpoc - 4yeM Oonblle TanMm-ayT, TeM "gonblue” MOXeT nepenaBaTbCA
3anpoc-otTBeT. B 3aTOM cnyyae, cKOpoCTb B 3adhmpe HYXHO BblbMpaTb M3 MpuHUMNA "Huxe
CKOpPOCTb - Oonblie AanbHOCTL" W, COOTBETCTBEHHO, OTPErynupoBaTb TanWM-ayT OXuAaHus
oTBeTa y "Mactepa" BHellHero obopynoBaHus.
Ecnn ckopocTb onpoca He 6ygeTr ycTpavBaTb M eCTb "3anac" no JanbHOCTU, TO MOXHO
nonpoboBaTb yBENUYNTbL CKOPOCTb B adhmpe.

e Ecnu HyxHO nepedaBaTb [aHHble MPEUMyLEeCTBEHHO B OOHY CTOPOHY C MakCUMarnbHOW
MPONYCKHOW CNOCOBHOCTBLIO, TO CrielyeT yBenmymnBaTb CKOPOCTb B admpe.
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Ecnn obbem paHHbIX No nocnegoBaTtenbHOMYy nopTy OyaeT Bbiwe crnocobHocTn mMoaema
nepegasaTb €ro B 3(hup C 3a4aHHON CKOPOCTBLIO WUIK Xe TalM-ayT OXuOaHua OTBeTa Yy BHELLHEro
obopygoBaHusa "Mactep" OygoeT MeHblue, YeM BpeMs MpOoXoxaeHus “"sanpoc-oTeBeT" B admpe, TO
BHYTPEHHUN Bydhep Mogema NOCTENEHHO 3anOSTHUTCSA N HAYHETCS NOTEPS! AaHHbIX.

lMpn aToM cnegyeT MOHMMAaTb, YTO MOA CKOPOCTbO OOMeHa AaHHbIMKM B 3dhUpe NOHMMaEeTCH
«pmsmyeckas» CKOpPOCTb, TOrda Kak «MH(OpMauMOHHasa» (norie3Hasi) CKOpPOCTb MpPU 3TOM HUXKe
PU3NYECKON, NOCKONbKY «MorfesHble» AaHHble OT BHELUHUX YCTPOWCTB nepeq nepefaden B acup
AONOSHAKTCA Cry)XebHbIMM - 3arofoBOK, NOMEX0YCTOMYNBOE KOANPOBAHNE U T.4.

CkopocTb 06MeHa AaHHbIMU B 3hmpe ycTaHaBnveaeTcst komaHgon $AR:

0 4800  (Hu3Kas gesBnauns) 5 10
1 4800 (Bblcokas aeBnauus) +20 40
2 9600 (HM3Kkas geBnaums) +10 20
3 9600 (BbICOKas oesunauus) +20 40
4 19200 (Hw3Kas gesBuaums) +20 40
5 19200 (Bbicokas aesnauus) +40 80
6 38400  (Hu3kas geBunaums) +40 80
7 38400 (BblcOkasi gesunauus) +100 200
8 57600 +100 200
9 76800 +100 200
10 4800 +2,4 4.8
11 9600 +4.,8 9,6
12 14400 +7,2 14,4
13 19200 19,6 19,2

N3 paga ckopocten ArO-7 pekoMeHOyem MCnosib30oBaTb TOSbKO HEYETHble 3HaYeHus
napameTpa Ar (c Bbicokon aesunauunen): Ar1, Ar3, ArS n Ar7.
Ckopoctu Arl0-13 npegHasHadeHbl Anst paboTsl ¢ paanomoaemamm Cnektp 9600 GM.

4.3

TTPOBEPKA MOLYJIEWA U CTbIKOBKA C O6OPYJOBAHWNEM MNEPEL YCTAHOBKOW HA OB LEKT

Mocne KoHGUrypauum Bcex Moayrnemn CUCTEMbI U Nepea TEM Kak yCTaHaBnMBaTh MX HA OObEKTHI,
pekoMeHAyeM CHadana NpoBEPUTb HanNuuvMe pagvocBA3N MexXAy MoaynsMyv 1 JOBUTBCS yCneLwHown
CTbIKOBKM UX ¢ obopyaoBaHmem B 1abopamopHbix ycrosusix. Takas NnpoBepka «Ha CTone» no3sonuT
0BGHapy>X1Tb BO3MOXHbI€ NPO6NemMbl 1 ONepaTMBHO YCTPAHUTL UX.

MepBbiM pgernom cnegyet ybeantbca B paboTocnocobHocTn BHewHero obopyaoBaHusa 6e3
moaynen (no kaben): HAacTpouTe WM 3anporpamMMmupynTe cucteMy Tak, 4Tobbl OHa paboTana B
HY>KHOM peXxume no nposoam.

lMocne aToro cnegyeT BLINOMHWUTL MPOBEPKY CBA3W Mexay wmoaynamu 6e3 BHELLHero
obopyaoBaHust 4Tobbl y6eanTbcs, 4To Moaynu mexay cobon HopManbHO paboTalT no paguo (cm.
pasgen "TECTUPOBAHUE CBA3U").

Tonbko nocne 3TMx NPOBEPOK MOXHO NPUCTYyNaTb K 3aMeHe NPOBOAOB PaAMOMOAYNSMU, MHa4Ye B
cny4vae npobnem 6yaet TpyaHO pa3obpaTtbCs, B YEM ENO N YTO He Tak.

Mogaynb nokasbiBaeT ownbkM Npu NpuéMe AaHHbIX OT BHelHero obopyaoBaHus (CM. pasgen
«HHonkaTtop MODE») — 3TO MOXHO MCMNOMNb30BaTh AN ANArHOCTUKN HENpaBuIibHOW KOHUrypaumm
n / vnn ownboK npu noakntoyeHnn RS-485.

Ecnu nogkntoyeHHoe obopynoBaHue "cxoay" He 3apaboTano 4Yepes pagumoMoaynu, Heobxogmmo
03HAKOMUTbLCA C pasaenamu:

"Pexunmbl nepegadmn aaHHbIX";
"Bonpockl 1 OTBETHI".
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5 PEXWMbI PABOTbI MOAYJIS

Mogayrnb MOXeT HaXoAUTLCS B OAHOM U3 CreayoLWnX PeXXMMOB:

e Pexum 3arpys3umka — [JOMNOMHUTENbHbIE PEXUMblI (KOMaHAbl) KOHdMrypauum npu
BKITIOYEHUN NUTAHUS;

e KomaHAHLIN — pexunm KoHUrypaumm ¢ NOMOLLbIO KOMMNbIOTEPA;
e Paboumn - "wraTtHbIN", pexum paboThbl;

5.1  Pexum 3arry3umka

B aTtom pexnme nmMmeetTca BO3MOXHOCTb BbIMOJTHUTL onepaunun (KOMaHD,bI) Cc mMmoaynem C
MUHUMallbHbIM y4aCTUeM KOMIMbOTEpPa, nn6o 6e3 Hero. Onpe,u,eneHbl cnepgyrwowme KomaHabl:

BOOT_DEF — BXOJ B KOMaHgHbIN pexum no USB nopTy Ha ckopocTtn 9600 8N1;
BOOT_TEST — creunarnbHbIN PeXum 4nsi NpoBEpPKN MoAyNS;

BOOT_UPD_485 — obHosneHune MO no nHtepdericy RS485 Ha ckopocTtn 57600 8N1;
BOOT_UPD _USB — obHoBneHwne MO no nHrepdernicy USB Ha ckopocTtn 57600 8N1;
BOOT_CFG — MUHUMarnbHasi KOHpUrypaums moayrnsi 6e3 koMb Tepa;
BOOT_SET_485 — yCTaHOBKa nopTa Ans nepegayn gaHHbIXx RS485;
BOOT_SET_USB — yCTaHOBKa nopTa Ans nepegayn gaHHbix USB;

BOOT_BEACON_OFF - Bbikno4eHne maska B agmpe;
BOOT_BEACON_ON - Bkno4veHne Madka B agompe.

Bxog B pexum ocylecTBnsieTca npu 3axatum kHonku "CFG" 1 BKIOYEHUN nUTaHUNA. Tekylmne
3Ha4YeHus otTobpaxarTcsa Ha nHamkatopax "RX/TX" n "MODE". Bbeibop ocyulecTeBnsieTcs oTnyckaHue
KHOMKW B HY>KHbIA MOMEHT B COOTBETCTBUMN CO CXEMOM:

HaxaTtb

peiNORONC Mo NolNo e . M.~
s @O MO0 68 1

nuTaHue DEF TEST ypp 485 UPD UsSB| CFG sgT 485 SeT use BEACON_OFF BEACON_ON

@ YpepxuBaTb KHOMKY AN BbIGopa 3HaYeHus.
{b OTnycTtuTh B TeyeHun 0.9-1.2¢c nocne ovyepeaHON MHOUKALUMN.

ncrnonHeHns 6utom bBootCmdLock B peructpe $LOCK B komaHOHOM pexume

o Ha komaHgbl 3arpy3ynka BblaeneHHble 061acTbio MOXHO BBECTU BIIOKMPOBKY
(mo ymonuaHuto 6roKMpPOBKa BbIKIHOYEHA).

5.1.1 Bxo4 B KOMAHAHbLIVI PEXWUM 10 YMOJTYAHWIO (BOOT_DEF)

WHavkaumna anga otnyckaHus .Rx/Tx
[ ] [ ]
00, IGIEEE

Bxog B KomaHgHbin pexum no USB nopty ¢ napametpamm obmeHa 9600,8N1. Cnocob
NCNonb3yeTcs Koraa He M3BECTEH aKTUBHbIV MOPT M NapaMeTpbl ero HacTpovikn ($COM).

Takke, MoAynb BBOAA-BbiBOA4A MepexoguMT B TeCcToBbi pexum (cm. pasgen Tect
BXOJ0B/BbIXOA0B).

5.1.2 Pexum TECT (BOOT_TEST)
Ha gaHHbIn MOMEHT OYHKLIMOHANbHOCTb He onpeaerneHa.
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5.1.3  PEXuM CMEHbI TPOrPAMMHOIO OBECMEYEHMST (BOOT_UPD_RS485/ BOOT_UPD_USB)

NHoukauus ans oTnyckaHms ® RX/TX . RX/TX
& '.' BOOT_UPD_485 BOOT_UPD_USB
AN (K)MODE @ vooe

Ona cmensbl MO cnepyer:

e 3arnycTUTb Ha KOMMbIOTEPE TeEPMUHAIILHYIO NporpamMmmy ¢ napametpamu 57600 8N1;
NoaKMYNTL Moaynb K MHTepdency RS485 nnu USB;

e nepeBectTM Mogynb B pexum cMmeHbl 10  komaHgon BOOT_UPD RS485 wnu
BOOT_UPD_USB. Moaynb JOMKeH BblaaTb NPUBETCTBME MPUMEPHO TAKOro CoaepKaHus:

Spektr 433I0 v2 (c)Rateos 1998-2024 bv01l;
Ready rcv by XModem-CRC...CCCCCC

e cmeHuTb 1O MOXHO Takke U3 KoMaHaHoro pexuma no komaHge $UPD.

Mogynb Cnektp 433 IO _Lite V2 BblgaeT cniegytollee NnpnBeTCTBME:

Spektr 433I0 Light v2 (c)Rateos 1998-2024 bv0l;
Ready rcv by XModem-CRC...CCCCCC

KomaHga BOOT_UPD_USB y paHHOro moayns And nonb3oBaTens He umeeT
3HaYeHus.

C nomoLubto MHCTpyMeHTa «lepenava dannoBy» oTnpasbTe B MOAYSb hain C HY>KHON Bepcuen
BcTpoeHHoro MO B npotokone Xmodem-CRC v goxanTecb OKOHYaHUS nepegayn.

T it Fil
e
- Protocal ———————— 1~ Direction Protocal:  KModem-CRC
= ASCIH ® Transmit )
IPeE |COM9 File Transfer LI
O Kermit " Receive
File name: |jora.prg

 ¥Modem-1KCRC
| | (COMI) Transmit file ok
 HModer-CheckSurn File size:  [62464 =

= YModerm I
@ e L]

Transmitlength: 18432

Mo OKOHYaHMM nepefadn, B criydae nNpPaBUMbHOrO OBHOBNEHUS MUKPOMPOrpaMmbl MOAYMb
aBTOMAaTMYECKM NepesanyCcTuTca 1 nepengeTt B paboumn pexnm.

5.1.4 A/IbTEPHATUBHASI KOHoUIYPAUMS (BOOT_CFG)

NHoukauusa ans oTnyckaHms .RX/TX
[ [
hH @, @ Vvooe
B naHHOM pexume O0CTYMHO:

e WameHeHune pernctpor $COM, $AR, $SPWR 1 $IONDX;
e Bbi6op paboTbl B pexxume SIOMASTER / SIOCHAIN
e CBpoc HacTpoEK Mo YMOSYaHuo.

Mocne oTnyckaHus KHOMKN Ha UHAMKaTopax $COM _$IONDX __ | BbIEOP MACTEPA! CBPOC

3anyckaeTtca LMK Buibopa aencTeuin. Mocne i/;\'fm .RX/TX : . ReyTxE @  RXTX
| |

KaX4oro COCTOSAHNA HEOOXOAMMO HaxaTb KHOMKY 7~ oDE g 7 NMODE ,KgK " MODE

CFG B TeueHun 1 ¢, yto 6yaeTt cooTBETCTBOBATH K K K

BbIGOpY AencTBuS.

Bbixog wu3 koHcurypaumm (kpome cbpoca) otcyTtctByeT. [loatomy, nocne
NPOCMOTpa UK pefakTUpoBaHMs 3HAYEHUIN HEOOXOANMMO NEPEKNI0YNTL NUTAHNE.
Wnn, ecnn He Haxmmatb kHonky CFG B TedyeHum ~20c, moaynb aBTOMATUYECKU
nepesarpy3utcs no 6e3gencTemio.

Y mogynsa CnekTp 433 10 _Lite V2 3HavyeHus oTobpaxaloTcsa Ha cBeToanonax
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OUT1 : OUT2 : IN1:IN2

UM3MEHEHUE PETMCTPOB $COM, $AR, $PWR n $IONDX.

Ons napametpa $COM urHopupyeTcsi YETHOCTb, YMCIO CTOMOBbLIX OUT M pa3mep croea.

B cnepgyrowmnx pexumax Bblbopa W pegakTMpoBaHMA AaHHas MUKTorpaMmma
O3HauvaeT, YTo TpebyeTca HaxaTue Ha kHonky CFG.
ToHkasa nuHua o3Ha4vaeT KopoTkoe HaxaTtue, Toncras - AnmHHoe (6onbuwe 1 cek).

Mpun

M3MEHeHUM napameTpa B AAHHOM peXMMe YEeTHOCTb, YMCMO CTOMOBbIX OMT W pa3mep crosa
ycTaHaBnMBaeTCsa Bceraa B 3HadeHue "8N1".
Ecnn Tekywee 3HavyeHne SIONDX 6Gonbwe 7, Bce cBetogmoabl ALARM 3axrytca. [lpwm
coxpaHeHun napametpa $IONDX ycraHaBnuBaetcsa pexum $IOSLAVE, 6a3oBbii agpec $IOADR
ycTaHaBnmBaeTcs B 3HayeHune 0x0A.
Bcero gocTynHbl ABa pexunma - pexxmm NpocMoTpa 1 USMEHEHUS.

Pexxum npocmoTpa.
COOTBETCTBMM C TAbnMLUen Hnxe:

$COM

Tekywiee 3HayeHne oToGpaxaeTca Ha cBeTognogax ALARM B

$AR

1200
2400
4800
9600
19200
38400
57600
115200

PeXnm nameHeHust 3HaYeHUN.

Ha cBetogmnogax ALARM nokasblBatloTcs
BapuaHTbl MU2aHUEM KpacCHbIM.

Ha pucyHke nokasaH npumep WU3MeHeHus

4800 (0)
4800 (1)
9600 (2)
9600 (3)

@1 IO IC)R38400 (7)

napameTtpa $PWR.

. MODE
ALARM

(OIOIO]@) 57600 (8)
(OIOI@]C )| 76800 (9)
(O]@]@)] 4800 (10)
(1@ () 9600 (11)
(@] ]@] 14400 (12)

O

(O 1@[@]( ) 19200 (13)
@000
Cee®

PEXUM
U3MEHEHUA
3HAYEHUN

~N o o0~ WON PP O

COXPAHEHUE
NAPAMETPA
u BbixoA B
PEXUM
NMPOCMOTPA
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BbIBOP MACTEPA.
Bbibop paboTbl mogynsa B pexume mactepa Bblbupaetcsa B COOTBETCTBMM C Tabnuuen (ans
OOMNOSNTHUTENBbHON MHAMKauun muraet ceetognon MODE kpacHbIM npumepHo pa3 B 1 ¢):

HY OQHO U3 COCTOSIHUM

BblBOP BAPUAHTOB

BbiIBOP BAPUAHTOB

ALARM

CBPOC

BblIBOP BAPUAHTOB

$IOMASTER $IOCHAIN 1 $IOCHAIN 2
ALARM ALARM
$IOF02 $IOFQ2| MUraoT 1 PA3 J, $IOF02| muraior 2 Pa3A
— -0 m] 0@ ()
-10 -10 (L @@
-10 -10 (@, J@O@
-210 -210 [ 1@@@
-3210 -3210 (GOO@
$IOMASTER $IOCHAIN 1 $IOCHAIN 2
$IOADR=0A $IOADR=0A $IOADR=0A
$IONDX=00 $IONDX=00 $IONDX=00
$IOPT =01 $IOPT =01 $IOPT =01
$IOF23 =1 $IOF23 =1 $IOF23 =1
$IOF15 =00000000 $IOF15 =00000000 $IOF15 =00000000
$IOQPT =11111111 $IOQPT =11111111 $IOQPT =11111111
3anucb B QHO3Y 3anucb B QHO3Y 3anucb B QHO3Y
n CEPOC n CEPOC u CEPOC
MYNbTUNJNEKCOP Bbl XOAOB
Cocrosnue Pernctp KomaHpbl TpaHcnsyusa BbIXo4o0B
cBeToauoaoB $I0F02 A P u A
O000O@® —ceeeee $mmfir;g BbixoAbl MacTepa: OUT1 OUT2 OUT3  OUT4
$ =220 pyonbi10_Slave: IN1  IN2 IN3  IN4
$IMXM=3,30 MUupexc IO_Slave: 0 0 0
$IMXM=4,40 — :
@@@@ ______ $IMXM=1,10 B xonbl macTepa: OUT1 OUT2 OUT3 OUT4
:m;m%@g Bxogbi IO_Slave: IN1  IN2 IN3  IN4
=3 ] I0_Slave:
$IMXM=4,41 /MAekcIO_Slave: 0 0 1 1
0ee® ————-- $IMXM=1,10 B, onL1 MacTepa: OUTL OUT2 OUT3 OUT4
:mim:?;g Bxoabi I0_Slave: IN1  IN2 IN3  IN4
=y .
$IMXM=4 41 MUHpekc IO _Slave: 0 0 0 1
000® $IMXM=1,10 B, xoqk MacTepa: OUTL OUT2 OUT3 OUT4
:minggg Bxoabi I0_Slave: IN1  IN2 IN3  IN4
$IMXM=4,42 MUHpekc IO _Slave: 0 0 1 2
0000 ----3210 $mmf;;‘1’ Bbixombl MacTepa: OUTL OUT2 OUT3  OUT4
$IMXM=2,21 b, /L 10_Slave: IN1  IN2 IN3  IN4
$IMXM=3,32 10 Slave: 0 1 2 3
$IMXM=4,43 Haekc IO_Slave:
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5.1.5

CBPOC HACTPOEK.
Bbibop Tuna cbpoca otobpaxaetcsa Ha ceetoauogax ALARM B cooTBeTcTBMM ¢ Tabnuuen
(ans gononHuTenbHOM MHAMKauum muraet ceetogmon MODE kpacHbIM npuMepHo 2 pasa B 1 ¢):

ALARM

$IORIN |[CI0 [0]@)

$1EE 000® YaepxuBatb o”";ﬁ':::':e""“

storee | YOI ey oD
$IOROUT|([@] IO I ) 3aTem OTNYCTUTH 3anutb .
SHO3Y u
$IOROUT + $IOIEE + $IEE + $IORIN |(@]0]0]@) HO3Y »

B cnyuvae ycnewHoro gencreus, nHgmkatopbl RX/TX n MODE HauHyT ogHOBPEMEHHO MUraTh
XenTbiM LBETOM, onepauusa GyaeT BbiNOnMHEHa n Moayrb nepecbpocutcs. Ecnn cbpoc HacTpoek
3abnokuposaH (B peructpe $LOCK), To npu Bxode B pexum copoca HacTpoek nHankaTopbl RX/TX
n MODE cpa3sy Ha4yHyT MuraTb KpacHbIM LLBETOM 1 MOAYSb NPOCTO nepecbpocuTcs.

YCTAHOBKA AKTMBHOIO MOPTA (BOOT_SET_RS485/ BOOT_SET _USB)

MHavkaums gns otnyckaHus (MopraHue

BOOT_SET 485
o, I

B moayne gBa HesaBUCUMLIX paBHO (PyHKUMOHanbHbIX nopta - RS485 n USB. B npouecce
paboTbl OOWH MOPT MCMONb3yeTcs Onsl nepefadn MNonb30BaTENbCKMX AaHHbIX (aKTUBHbIW), Ha
apyron BbiBoaUTCa oTnagodHasa mHdopmauua (DEBUG noprt). Mo ymonuanuio, RS485 nopt
npegHasHavyeH anga nepegadn AaHHbix, a Ha USB BbiBoguTca oTnagodHass uHdopmauus. MNpu
HeobXxoaNMOCTUN, Ha3Ha4YeHe NOPTOB MOXHO MOMeHATb MecTamn. CMeHa ocyulecTBnseTcs nubo
yepes3 pexuM 3arpysduka, nmbo B komaHgHoM pexume pernctpamu $RG02-$RGO3 (cm. pasgen
"TexHonornyeckune napameTpbl. Pernctpbl RG") nnun komangon $EXCHP.

BOOT_SET_USB

AkTnBHbIM NnopT | DEBUG nopt MNepexoq

RS 485 USB 1) Mo komaHge BOOT_SET_485
2) $RG02-$RGO3 = 0xC4,0x85
USB RS 485 1) Mo komaHpe BOOT_SET_USB

2) $RG02-$RGO3 = 0xC2,0x32

MapameTpbl akTMBHOrO nopTa 3agatTtca komaHaon $COM. MapameTpbl OTNAA04YHOrO NopTa
dukcmnpoBaHbl (57600 8N1).

Ecnn aktMBHbIM 3agaH nopt USB, TO npu BKAOYEHMM NUTAHUS U Mepexoda B pabdouunn
pexuMm, Moayfb MOPrHeT 2 pasa 3erneHbIiM LBETOM Ha uHaukaTope "MODE". hgukauusa aktmeHoro
nopta RS485 He ocyuiecTBnsaeTcs.

B cny4yae ycnewHoro gevcteus, nHankatopbl RX/TX n MODE Ha4yHyT ogHOBpPEMEHHO MuUraTb
XenTtbiM UBETOM, onepauus OyadeT BbiMONHEHA W modynb nepecbpocutca. Ecnm  pexum
3arpysunka 3abnokupoBaH (B pernctpe $LOCK), To npu B BXOoOe B PEXMM YCTaHOBKM nopTa
nuaunkatopbl RX/TX n MODE HayHyT MuraTb KpacHbIM LIBETOM U MOAYSb NPOCTO nepecbpocuTcs.

HeT HeobxoauMMocCTV Kaxabl pa3 3agaBaTb akTUBHbLIA MOPT.
Tekywasn koHdurypauusa sanommHaeTcsa 8 IHO3Y moayns.
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5.1.6  BKMOYEHME PEXXUMA "MASK' (BOOT_BEACON_OFF/ BOOT_BEACON_ON)

NHoukauus ans oTnyckaHms (MopraHme) m
BOOT_BEACON_OFF BOOT_BEACON_ON

5.2

ol " O

Bxoa B pexum "Mask" ocyLlecTBnaeTca yepes 3arpy3ymk unm B KOMaHAHOM pexume permctpamm
$RG04-$RGO5 (cm. pasgen "TexHonornyeckne napameTpbl. Permctpol RG").

"Masik" Mepexon
BbIKI1. 1) Mo komaHge BOOT_BEACON_OFF
2) $RG04-$RGO5 = OxFF,0xFF
BKIJ1. 1) Mo komaHae BOOT_BEACON_ON
2) $RG04-$RGO5 = 0xBE,0XAC

B cnyyae ycnewHoro gencteusi, ungmkatopbl RX/TX n1 MODE Ha4yHyT OQHOBPEMEHHO MUraTb
XKenTbiM LBETOM, onepauua GyaeT BbiMOnHEeHa 1 Moaynb nepecbpocntesa. Ecnn pexnm 3arpysynka
3abnokuposaH (B pernctpe $LOCK), To npu B BXoAe B AaHHble pexuMbl uHAMKaTopbl RX/TX u
MODE Ha4HyT Muratb KpacHbIM LIBETOM 1 MOZYINb NPOCTO nepecbpocuTcs.

Mogpo6Hee o pexume "Masik" cm pasgen "Pexum Magk".

PEXuM "KOMAHOHbIA"

KomMaHOHbI pexum crnyxut ans KoHdurypauum napameTpoB MOAYNSA C MOMOLLBbK TEKCTOBbIX
komaHa. [NpegsaputensHo HEOOXOOMMO YCTAaHOBUTL Ha KOMMbIOTEP ApanBepbl Ans pabotel no USB
(cm. pasgen «WHTepdenc USB. YctaHoBka ApariBepar). [MpusHakoM MpaBuibHOW YCTaHOBKM
ApaniBepoB ABNAeTcs nosirieHne suptyansHoro COM-nopta B gucnetyepe yCTPOWCTB KOMMbOTEPA
npu nogknioyeHnn moayns (6e3 BocknnuaTenbHbIX 3HAKOB U T.4).

Ona koHdurypaumm noTpebyetca nwbas TepmuHanbHasi nporpamma (TepmuHan). Mol

pekoMeHayem TepMuHan Moxa PComm, KOTOPbIN ecTb Ha Halem cante
(http://rateos.ru/files/PComm210.zip).
[ PCom B pasgene
Profile  EdiC Port Manager) \“"'énf'nw '—'nlnT it "Communication
Knagky “Transmit” cnegyeT HaCTPOUTb Tak, - Parameter' oTKAIO4YUTb
ﬁl EI|EI| : |%‘3'|EI|§ MHayYe BBOAMMbIE CUMBOISbI He ByayT Flow Control:
oTOoOpaxaTbCs B OKHe. i :
';D:'OOO ' PATEI:OC ' Communication Parameter  Terminal | File: Tranzfer I Car
[ote |' SFECTR-I10 ' v1. Communication Parameter | Teminal |
[ars |OK> _ :
Terminal type: IDumb Terminal ;I
~'window Gize Flow contral: | [ RTSACTS
Size: |80 ® |25 ool % row] [~ DTR/DSR -
[~ ®OMA=<0FF
Hiztory depth: |25 [Larit: ru:uw]/
— Tranzmit — —
v Laocal echo
Send Enter’ key as:%

B KOMaHOHbIN peXUM MOAYIb NEePEXOOUT:
B pexumMe 3arpysuyumka no komaHge BOOT_DEF. B aTom cnyyae koHdurypauus 6yaoet
ocyuwecTtenatbea no USB nopty ¢ napameTtpamm obmeHa 9600,8N1. Takon cnocob
yaobeH, korga HeM3BeCTHbI NapameTpbl U TUM NopTa Ans KoHdurypaumu.

e n3 paboyero pexuma npu nonyyeHun no nwbomy wuHTepdency RS-485 wnm USB Tpex
nocrnegoBaTtesibHbiX CMMBOSIOB «+». Kak MmHMMyM 3a 1 cC 0o Hayana u 1 c nocne OKOHYaHus
nocnegoBaTernibHOCTU  «+++» He [AOMKHO ObITb HUKAKUX ApYyrMx CUMBOSOB. TepMuHanbHas
nporpaMmma AormkHa OblTb HACTPOEHa Ha COOTBETCTBYHIOLLYIO CKOPOCTb.
Ecnn Bxoa ocyulecTenseTcs no otnagovHomy nopty, 1o Ha 57600 8N1. Ecnn no nopty nepenayu
AaHHbIX TO Ha CKOPOCTU, Ha KOTOPbLIA OH HacTpoeH komaHaon $COM (no ymonyaHuio - 9600 8N1).
MNMocne Bxoga AaHHbIM cnocobom, TUM MopTa aBTOMAaTUYECKW 3arnoMUHAEeTCa U UCNONb3yeTcs B
JanbHewnwem ans sxoga no kHornke "CFG".

e 13 paboyero pexuma npu HaxaTum kHonkn «CFGx». B aTom crnyyae Bxoa ByaeT ocyLecTBNATLCS
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no NOpTy, NO KOTOPOMY paHee Obin BXoA Yepes nocneaoBaTenbHOCTb "+++" UM NO YMONYaHUo No
USB, ecnu nocnefoBaTtenbHOCTb "+++" HMKOrAa paHee He BBOAMNACh.

Mpu3HakoM HaxoXOeHUs MoOyNns B KOMaHOHOM pexume BRsSeTCd 3aropaHve mHaukatopa
«MODE» [QeE[Z[SIY uBeTOM (Mnu >xenTbiM, ecnv uHankatop «MODE» B TekywMA MOMEHT
CUrHanNu3npyeT Hanuuue gaHHbIX B Oydbepe ansa nepegayn).

Ha nopT BbIBOAMTCSA NPUMEPHO (c)000' PATEOC' 23/02/2024 (17:36)
Cneﬂyl_ou_lee anBeTCTBMe 'SPECTR 433IO_V2'V1.01 #sn:RM1000001 #name:
' OK>

Ecnn npueeTcTBME HE NOABUNOCH:
e HE YCTaHOBIEHbI UKW YCTaHOBMNEHbI HEKOPPEKTHO apansepa USB (ecnu Bxoa no USB);
¢ Bbl6paH He ToT COM-nopT B nporpamme u T.4.

Ecnu BuaHbl HeYMTaemble CUMBOSbI:
napametpbl COM-nopTa B nporpaMmme He COOTBETCTBYHOT napamMeTpam nopta Moayns;

OK> $DMP
nanee, HaneyaTtanuTe B OKHe P2 TXID=FFFF COPY=1] ,MYID=0004
. CH=92 PWR=0 COM=9600,8N1
TEpMMHAIIEHON NPOrpammbl KoOMaHay SDMP 1 -3 Lar-0 DAT-EOT PACT=005 PSL=000 PL~7
HaxmuTe knasuwy “Enter" — B OTBET  Mn=3 DM=0 FEC=R7,3  RCONC=0 TCONC=0
MOAYMb AOIMKEeH BblgaTb CMWCOK CBOMX ~ IOADR=0A+IONDX=00 (OAh) TFL=---- RPT=-
RFL=---- RTFL=----
OCHOBHbIX MapameTpoB. e ——
IOSFT=030 IOSFV=----
IOINL=---- IODBN=00000000h
IOINF=00 IOFR[1:0] =0000,0000
IOUTM=---- IOUT[3:0]t=0000,0000,0000,0000

IOINT=00000000
IOMOD=00000000
OK>
Bce komaHgbl, nocbinaemble B MOAYMb, AOMMKHbI HayuMHatbca € npedukca $ (0x24) u
3akaHuymatbcsa cumsonamu CR unu LF (0x0D,0x0A) — knasuwa Enter.
Mocne nonyyeHUs KOMaHAbl, BO3MOXHbI CriefyloLume peakunm Moayns:

OK>| $hello «4—— OtBeT “ER>" - BBO4 HEM3BECTHOW KOMaHAbl
ER>| $COM=57600, 8nl |[¢— OT1BeT “OK>" - KOMaHAa BbINOJieHa.

OK>| $psl1=333 <4— OTBeT “?7>" - KOMaHAa BBeAeHa npaBUIlbHO, HO
22> COAEpPXKNUT HEKOPPEKTHbIe NapaMeTpbil.

MNMocne wn3MeHeHMs1 NapamMeTpoB, Heobxoaumo BbINOMHUTL KoMaHay $S (save),
4YTOObl N3MEHEHNSI COXPAHUITUCh B SHEPrOHE3aBUCMMOWN NaMsiTU MoayIs.

[na BbixoAa M3 KOMaHOHOIO pexuma HeobxoauMMmo BbINONHUTL komaHay $E (exit) unm Haxatb
kHonky "CFG".

Ana Toro, 4Tobbl HOBblE M3MEHEHMS BCTYMUNN B CUMy, HEOGXOOAMMO BbINOMHWUTL KoMaHay $R
(reset) Mnn BbIKMOYNTE U BKITKOYUTL NUTaHME 3aHOBO.

Ecnu Bbl He yBepeHbl, 4TO MOAYIb MMEET 3aBOACKME YCTAHOBKW, pekoMeHayem cbpocutb ero
HacTpoVkn B 3aBoackume komaHaon $IEE — 3TO rapaHTMpyeT M3BECTHOE WCXOO4HOE COCTOsIHUE
moayns. MNocne BBoga aTon KOMaHAbl MO4YNb aBTOMaTU4eCckn nepecbpocutca n Heobxogmumo byaet
CHOBa BOWTU B KOMAHOHbIN PEXUM.

MAPOJIb HA KOMHALHbIA PEXXUM.

B mogyne mmeeTcs BO3MOXHOCTb YCTAHOBUTb Napoflb HA M3MEHEHWE HAacTpoeKk B KOMaHAHOM
pexume. [Naponb ycTaHaBnuBaeTcs komaHgon S$CFL. [locne ycTaHOBKM naponst WM3MeHeHue
HacCTpPoeK B KOMaHOHOM pexume Onokupyetcs. [Mpu 3TOM He M3MeHsIoWMe napameTpbl Mogyns
komaHgbl ($DMP, $LOG, $SCAN u T.n), He GnokupytoTcs. [Ons pas3brnoKMpOBKM W3MEHEHUs
HacTpoek Heobxoammo BBecTn Komangy $CFU. Pa3bnokupoBka OeNCTBYeT Ha BECb MOCNeayLni
ceaHc paboTbl MOAynsa (45159 NOBTOPHOM B610KMPOBKM HEODXOAMMO NepecbpocnTb MOAYb).
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5.3  PexumbI NEPEQAYM BAHHBIX

[laHHbI pasgen onucbiBaeT pexmnMbl Nepenady AaHHbIX No NOpTy AaHHbIX. Ecnv ncnonbayetcs
TONbko Moaynb BBoAa-BbiBoga (I/O), TO O3HAKOMMEHME C TeKyWWUM pasdeniom  MOXHO
NpOoNyCTUTb.

Moaynb umeet BHyTpeHHUN Bydep Ha ncxopsiume (nonb3oBaTenbckne) AaHHblie pasmepom 2048
6ant. CoctosiHne 6ydepa nHauumpyet ceetognog MODE — 3aropaetcs npu Hanu4inum B
6ycbepe AaHHbIX ANs OTNPABKU B 3UP, NMPU 3anonHeHnn Gydepa 1nm oumnbKax - amhaéT KealeHEM]

B agpecHom pexume ¢ nogreepxaeHnem, ceetognog MODE racHeT TonbKo B TOM criyvae, ecnum
nony4YeHo noaTBEPXKAEHME OT yAareHHOro Moaynsa Ha Bce AaHHble B Oydepe. Ecnu yaaneHHbin
MOZYfb BbIKITOYEH UMW HEJOCTYyNeH no paauo, ceetognog MODE 6yaet ropeTb NOCTOSIHHO, a HOBbIE
BXOAsLLME JaHHbIe NPUBEAYT K NePenosiHEeHNIO.

B octanbHbIX pexumax ceetoanon MODE racHeT cpasy e nocrne nepefayun nocrnegHero naketa
B acump. K nepenonHeHuto Oydepa MOXeT NPUBECTM TONMbKO HENPEpPbIBHbIA MOTOK AaHHbIX CO
CKOPOCTbIO 3HAYUTESTBHO OTANYaOLWMINCA OT CKOPOCTU B adhupe.

Pexum nepegaun aaHHbIx 3agaetcs peructpom $DAT 1 uMeeT cneaytolime 3HavyeHus:

EOT - "TpospayHbin” pexxmm

EOC - Pexum nepegaym no CMMBOIY.

RTU - Tllepega4va naketoB Modbus RTU

DL8 - Tllepenadva nakeToB ¢ KOHTpONbHOM cymmon DALLAS CRCS8

Bo Bcex pexnmax Tekywmn nakeT ygansietca us dydgepa B criegyowmx cry4vasx:

- HET MecTa 4ns npuema Havyana naketa (6ydep nepenosnHeH);

- B npoLecce npvema AaHHbIX NpoM3oLUSo nepenonHeHne bydepa;

- NponsoLuna owunbka npuema 6anTta no nopty (YETHOCTb, HapyLieHne dopmarta n T.4.).
YaaneHuwe naketa 6yaeT BbINOJIHEHO NoOcre Nosfly4YeHusi NpU3Haka ero KoHua.

Hanpumep, ecnun Bo Bpems npuema ASCII cTpokun "11122243337" Ha cumBorne '4' nponsowsio
nepenonHeHne Oydepa unm CMMBOS MPUHAT C OLIMBKOM YEeTHOCTU MM obHapyXeHa owmnbka
Kagpa (aCuHXpPOHHOro mnocrnegoBaTenbHoOro mnpotokona RS232/485) 710, nocne npuema
nocrniegHero cumeosna '7' U no ncredeHun tamm-ayta PACT (Hanpumep, B pexume npoTokona
EOT) n3 6ydepa 6ygeT yaaneHa Bca ctpoka "11122243337".

lMepenonHeHne Bxoasiuero bydepa aBnaeTca NpU3HaKOM HernpaBuiibHO HACTPOEHHOM NOMMKK
paboTbl BHelLHero obopyaosaHus. Kak npaBsuno, 3T0 HEBEPHO BbICTABIEHHbLIN TanM-ayT
OXMOaHUA OTBEeTa B NPOTOKONE - 3anpocChl LWAOTCA HAMHOIO Yalle, YeM MoayIb cnocobeH
[0CTaBUTb OTBET OT yAaneHHoro obopyaoBaHus.

B cnyyae, Korga Tanm-ayT BHELLUHEro NpoTokona "HacTpoeH" ans pabdoThl N0 NPOBOAHOWM
IMHUM N €0 HE8O3MOXKHO U3MEHUTb, AN NpeaoTBpaLLeHns 3anonHeHns bydepa sanpocamm
npeaycmoTpeH napameTp $PL (Packet Limit), KoTopbiii 3agaeT MakcMMarnbHOe YMCIo NakeToB
KoTopble MOryT HaxoanTbca B Bydepe. Hanpumep, ecnv napameTp 3agaH pasHbiM 3 1 B bydepe
yXXe HaxoaaTtcs 3 nakeTa, TO HOBbIV Npulieawnin 4-bii nakeT B 6ydep He 3anucobiBaeTcs.
3apaHue napameTtpa $PL He rapaHTMpyeT paboToCcnoCOGHOCTb CUCTEMDI (TAE HET PeryrMpoBKU
TaiM-ayTa) no agupy. Mo ymonyanuto, napameTp $PL oTkntoyeH (paBeH 0) - B bycdepe moxeT
HaXOANTbCS MaKCUMarnbHO BO3MOXHOE YMCIO NAKEeTOB.

5.3.1 PEXuM NMEPEAAYM AAHHBIX «[TPO3PAYHBINY EOT

Pexum nepefaun gaHHbIX "npospadvHblii” 3agaetca komaHgon $DAT=EOT. Cea3aHHble C 3TUM
pexumomMm komaHabl - SPACT n $PSL. B aTom pexume nonb3oBaTtenbckve AaHHble nepenarTcs B
achmp 6e3 kakoro NMboO aHanm3a co CTOPOHbI MOAYIS.

lMpu3HakoM hopMmnpoBaHUS NakeTa Ans nepefadv B aup sABNAeTcs TarMM-ayT nocne npuema
nocrnegHero 6GanTta faHHbIX - Kak TOMbKO TaWm-ayT MpeBbllaeT 3adaHHOE 3HayYeHue, AdaHHble
"sawenkuatotcs" B Oydepe B nakeT m CTAaHOBATCA B oyepedb Ha nepegadvy B adwmp. lMNMpuweawve
cnegom aaHHble ByayT 6ydepusanpoBaTbCs M OTHOCUMTBLCS YXKe K criegylowemMy nakety. Tanm-ayT
3a4aeTcs YMCNOM CMMBOJSIOB Ha TEKYLLLEN CKOPOCTWM MopTa AaHHbIX U MPOrpaMMUpyeTcd KoMaHOowm
$PACT (PACket Timeout). Hanpumep, ecnu ckopocTb no nopty pasHa 9600, To 1 cumBon
nepepaetcs 3a ~1.04 mc. MNpu 3HayeHnn SPACT=015, TarimayT 6yaet paeH 15*1.04= 15.6 mc.
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B cnyuae, korga gaHHble MOryT npeactaBnaTb COOOM HenpepbiBHbI MNOTOK MHopmauun 6e3
nays wnu xe pasmep eAVHOPasOoBblX [aHHbIX MpefHasHayeHHblIX AN nepejayn npesbllaeT
BHYTPEHHUN 6ydhep mogema, 0ornoiHUmMe ibHbIM NPU3HakoM hOPMUPOBaHNA NakeTa Angd nepegayv B
ahmp MOXeET cnyxmTb NnapameTp "Hapeskn" aaHHbIXx $PSL (Packet SLice), koTopbin 3agaeT pasmep B
GanTax X 8 npu nNpeBbILEHMM KOTOPOro, yXe NpuHATble paHHee B Oydep AaHHble 6e3 nays
"3alLenkuBaroTcs” ansa nepegayv B agup. Hanpumep, ecnu 3HaveHue $PSL=025 (25*8=200) u B
Oycep moaynsa HenpepbIBHbIM NOTOKOM nocTtynaet 800 6awnT, To B utore B Oycepe cchopmmpyetcs 4
naketa. "Hapeska" npoucxoauT TONMbKO MpU He HyrneBoM 3HadeHuu napameTpa $PSL. Ecnu
$PSL=000 (no ymonyaHuio) TO B TEKyLleM npuMepe No OkOoH4YaHuu npuema 800 GawT cpaboTtaet
Tonbko TanmayT $PACT u B 6ydepe 6yaeT 1 naket pasmepom 800 6aiT.

Takum obGpasom, ycnoBusiMn Ansg OPMUPOBAHUA MakeTa Ana nepegadvm B 3up B OAHHOM
pexume siBnstoTcsa Tam-ayT $PACT no npuemy nocnegHero 6anta UIU pasmep NpuHATBLIX OaHHbIX
npesbicur 3HayeHne $PSL.

lMpo3pavyHOCTb O3Ha4YaeT, YTO AaHHble, NOCTYNUBLUME Ha MOCNeaoBaTeNbHbIN NOPT MOAYNsS He
Hy>OalTca B kakon nunbo cneumanbHonm obpaboTke n ByayT AoCTaBneHbl Ha nocrneaoBaTerbHbIV
nopT (NopTbl) yaanéHHoro moaynsd 6e3 naMeHeHuin. To eCTb MOXHO roBOPUTb O MPO3PavHOCTU Ha
YypOBHE «MNoOcCnefoBaTernbHbI MOPT OAHOMO MOAYNsi» — «MNocrnefoBaTeNbHbI NOPT  (NOpThbI)
yAanéHHoro (yaanéHHblx) Mogynemy.

brnarogapsi Takor Npo3payYHOCTM NpakTU4eckn noboe BHelHee obopyaoBaHue, paboTatouee no
nposodam, 6yaet paboTtaTb U Yepe3 pagnomMoaynu, He 3amevasi, UTo paboTaeT yepes HUX — AOnis
Hero paboTa Yyepe3 mogynu He ByaeT oTnM4aTbest OT paboTbl N0 NPOBOAAM.

MpoTokonbl, No KoTopbiM pabotaeT BHewHee obopygosaHne (ModBus, bornmg w T1.4.)
NPaKTUYECKN HE NMEIDT 3HAYEHMS, MOCKOMbKY Mogynu ByayT Nnpo3paydHbl A5s 3TUX NPOTOKOIOB.

Bce aTo kacaeTcs Kak NpPoOCTbIX CUCTEM, KOrAa HY>XHO CBA3aTb Napy yCTPOMUCTB C MOMOLLbIO ABYX
mMoaynen, Tak u 6onee CnoxHbix cuctem cbopa AaHHbIX M3 MHOXECTBa YyAanéHHbIX OOGBLEKTOB.
Hukakmx cneuunanbHbIX OrpaHUYEeHMI Ha KONMYecTBO OOBEKTOB B CUCTEME C paguoMOLYNAMWU HeT:
MOXHO CKa3aTb, YTO ecnu cuctema paboTaeT no nNpPoBOAaM, OHa MpaKTUYecKn HaBepHsika ByaeT
paboTaTb 1 Yepe3 pagMomMoaynu.

5.3.2  PeEXuM NEPEOAYM [AHHBIX «[10 CUMBOJTY» EOC
Pexum nepenaun gaHHbIX "no cumsony" 3agaetcs komaHgo $DAT=EOC. Cea3aHHble C 3TUM
pexvumom komaHaa - $EOC.
B pexume EOC npuaHakoM KOHUA AaHHbIX W, COOTBETCTBEHHO, CUrHanom d¢opmMuMpoBaHNSA
Modynem naketa Aons nepegaym B adup aBnseTca crneymansHbin cumeon EOC. CumBon 3agaetcs
komanaon $EOC. HenpepbIBHbIV NOTOK 3akaHuYMBatoLminca cumaornom EOC He AomKeH npeBblilaTbh
pasvep OGydepa mMogema vMHave faHHble He ByayT nepedaHbl B 3hvp NO NpUYUHE NEPEnoSTHEHNS

Oydepa n 6yayT yaaneHsi.

5.3.3  PeExXuM NeEPEOAYM JAHHBIX « MODBUS» RTU

B pexume RTU npusHakom KOHUA AaHHbIX siBnsieTcs Tanm-ayT $PACT (aHanorMyHo pexumy
EOT). OgHOBpPEMEHHO C NPUEMOM, OCYLLECTBIISIETCA NOACHET KOHTPOonbHOM cymMMbl (CRC) gaHHbIX
no crtaHgapTty npotokona MODBUS RTU. Mo uctedeHun $PACT paHHble "saulenkupatoTtcs” B
oyepedb Ans nepegadn B aup. lNepen Havanom nepefadn B adup, MNakeT NPOBEPSIETCA Ha
KOPPEKTHOCTb KOHTPOMbHOW CyMMbl - €CMIM OHAa He coBnana, To nakeT yaansetcd. [aHHbI pexum
yOoOHO NpMMEHATb korga MogeM nogkntodeH kK cetn RS485 B koTtopon ecTb Tpadmk, HYacTb KOTOPOro
HEe HYXHO nepegjaBaTb B 3dup. B gaHHOM pexmme OCyLecTBNAeTCA aHanu3 faHHbIX Ha
cooTBeTCcTBMe naketoB craHaapty Modbus RTU no koHTponbHOM cymme. Takxe, BO3MOXHa
unbTpaumsa No agpecam ¢ NOMOLLLIO PUbLTPOB Ha nepegavy.

5.3.4 Pexum nePEAAYM OAHHBIX « DALLAS» DL8
Pexum aHanornyeH noruke pabotbl pexuma RTU, TONbKO KOHTPOSNbHAsi Cymma cuyutaeTcst no
anroputmy DALLAS CRC8 (ucnonb3syeTtcsi B NPOTOKOMax OXpaHHO-MOXapHbIX CUCTEM).

5.3.5 KOHKATEHAUMS (CKIIEMBAHWE) MAKETOB PY MEPEAAYE
B cny4yae, korga HeobGxoaMMoO 4acTo nepedaBaTb MPEUMYLLECTBEHHO B OAHY CTOPOHY MHOrO
"Menkux" nakeTtoB, B Mopyre npeaycMoTpeHa npoueaypa KOHKaTeHauum MX B OAMH NakeT Ha
CTOpPOHe nepegaTyvka. NpuemHbI MOAyMnb NpU NONyYEeHUM TaKOro nakeTa Npou3BOAUT OOpaTHYIO
npouenypy e KOHKaTeHauuu U BbldaeT Kaxabln "Menkuin' nakeT B cBoW NopT ¢ Tanmaytom PACT.
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[aHHOe CBOMCTBO MO3BONSAET YBENMYUTb MPOMYCKHYO CMOCOBHOCTb KaHama 3a CYeT YMEHbLUEHUS
KonmyecTBa nepefad naketoB B adump, T.K. KaXObIA NakeT KpoMe Nofb30BaTeNnbCKoM UHdopmaumm
COAEPXUT eLle n cnyxebHyto. BpemeHHoe pasgeneHve nakeToB Npu 9TOM COXPaHSAETCS - NPUEMHbIN
MOAYNb BblAAET B MOPT UX KaK OTAENbHbIE NAKETbI, @ He €OUHBIM MOTOKOM.

Hanpumep, Ha nopT nepefaroLlero Mogema nNoCTOSAHHO MOCTYNalT NakeTbl pasmepom 15 Gant.
Mpn OTCYTCTBMM KOHKaTeHauuu Ha nepegadvy, mMogyrnb MOCTOAHHO OyaeT BbIXOAWUTb B 3ahuUp Ha
nepegavy naketoB pasmepoM no 15 6ant. MNpu KOHKaTeHauun, Npyu ovYepeaHoOn nepegayvn mMoayrb
oGHapyxuBaeT, 4YTo B Oydepe ecTb , Hanpumep, yxe Gonbwe 10 naketoB pa3mepom 15 Gant.
BmecTto Toro, 4tobbl npogorkatbe nepefaBaTb B 3OMP KaKAbI NakeT MO OTAENbHOCTU, MOAYIb
cknemBaet 10 makeToB B eguHbI naket pasmepom 150 GanT uM nepepaet ero B acup 1 pas.
MpremMHbIN MOAEM Nony4vasi 3TOT nNakeT, BbiaaeT B nopT 10 pa3 no 15 6anTt BbhkmMaas nocne Kaxablx
15 6anTt Bpemsa PACT.

Mpu3Hak koHKaTeHauun Ha nepegadvy 3agaetcs napameTpom TCONC (cm. komangy $TCONC),
KoTopas 3ajaeT ypoOBHW MakCUMMarbHOro pasMepa nakeTa npu KoHKaTeHauuu. YposeHb O
COOTBETCTBYET 3anpeLleHnio KoHKaTeHauuun, a ypoBeHb 7 (MakcuMmarsbHbIA) O3Ha4yaeT, YTo pasmep
KOHKaTEHMPOBAHHOIO nakeTa MOXeT ObiTb 00 255 6ant. K npumepy, ecnv ypoBeHb KOHKaTeHauun
paBeH 7 (pasmep nakeTa go 255 GawuT), To cknentb MoxHo 3 naketa no 80 6ant. inn 4 naketa
pasmepamn 10, 50, 60, 80 Gant cooTBeTCTBEHHO. [lakeTbl pasmMepoM MpeBbILLAOWNE YPOBEHD
KOHKaTeHaLun nepeaaroTcst kak 0BbI4HO.

Heobxoanmo umeTb BBMAOY, YTO KOHKaTeHauusi MNpPUMEHSIeTCA K nakeTam, KOoTopble Yyxe
HaxogaTca B Oydepe - Moaynb He XAeT npuxoga Mo nopTy MakeToB ANA AOMNOfHEeHUs
KOHKaTEHMPOBAHHOIO MakeTa A0 MaKCUMarnbHOro pasmepa, a CKrnemBaeT TO, YTO FOTOBO AfS
nepegayun B TEKYLUUA MOMEHT.

B cuctemax "3anpoc-oTBeT" B KOHKaTeHaLMM Ha nepegadvy HeT HeobxoammocTu. o ymonyaHumio,
KOHKaTeHaums oTknoveHa ($TCONC=0) n gocTynHa Tonbko B npoTokone V2.

5.3.6  OCOBEHHOCTV PEXXMMOB MNEPELAYM AAHHBIX
Mpu paboTe pagmomoaynen BHellHee 06OpyOOBaHNE «HE 3aMedaeT» X U paboTaeT TaK e, Kak
1 No nposogam.
Mpn aToM cnegyeT NOHMMAaTbL OCOBEHHOCTM Nepenayn AaHHbIX Yepes3 paguomodynn. OCHOBHbIE
NPUYNHbI, no KOTOpPbIM CUCTeMa OTKa3blBaeTCsd paGOTaTb yepe3 Moaynn (eCTeCTBeHHO,
npennonaraeTcd, YTo oCyulecCTBl1eHa npoBepKa CBA3N Mexay caMmnmMmin MO,EI,yJ'IFIMVI)Z
e 3ajepxka npu nepegayvn AaHHbIX;
o pa36V|eH|/|e OaHHbIX Ha 4YacCTu;

SAOEPXKA NMPU NEPEOAYU OAHHDBIX.

MmaBHOe (1 Hambonee yacto npuBofdAllee K TOMY, YTO obopyaoBaHMe «He xodeT» paboTaTb
yepe3 Moaynun) otnuydmne paboTbl Yepe3 Moaynu OT paboTbl MO NPOBOAY 3aKMNIOYAETCH B 3a4epKKax
npu nepegadve gaHHblx. Ecnv npu paboTte no npoBoay 3a4epXXKn NpakTUYECKn OTCYTCTBYIOT, TO Npu
paboTe Yepes paguoMoayiv OHU MOTYT COCTaBNATb COTHU MUIIINCEKYHA, U AaXe CeKyHAbl.

Takne 3agepXKM BO3HUKAKOT M3-3a TOrO, YTO MyTb MPOXOXAEHWSA AaHHLIX Npu paboTe yepes
MOLYNN «yOSIMHAETCA»: MOAYIb OOSMKEeH NPUHATH AaHHble MO MOPTYy B CBOW Bydep, MOHATb, YTO
nakeT AaHHbIX KOHYUIICH M MOXHO nepedaBaTtb ero B adup, BKAYUTbL NepedaTyuK, OCyLLEeCTBUTb
nepefady [[aHHbIX NO paguo, NPUEMHBLIN MOAYMb OOIDKEH MPUHATL AaHHble B cBon Bydep,
NPOBEPUTbL LIENIOCTHOCTL U BbldaTb MX Ha CBOW NOCNeAoBaTENbHbIN NOPT.

[na cuctem, NOCTPOEHHLIX NO TOMOMOMMN «3Be34a» C ONPOCOM OOBHLEKTOB MO MPUHLMMY «3anpoc
Mactepa — OTBET chnenBa» HanuuMe AOMNOMNHUTENbHbLIX 3agepxek npu paboTe 4vepes moaynu
npueeeT K yBeNUYEHN0 BpeMeHn Mexay OTNpaBKoM 3anpoca MacTepoM U Nosly4eHuto UM oTBeTa oT
cneviea. B npoTokonax Takmx CMCTEM MpakTUYECKN Bcerga onpeaeneHo Bpems (TaiM-ayT) oXnaaHus
MacTepomM OTBETa OT CrieriBa — €CNN OTBET He MOoSyYeH 3a 3TO BPEMS, MacTep cYMTaeT, YTo Crens
He OTBeYaeT U BblgaeT OLwnbKy.

BnonHe MoxeT okasaTbCs, 4TO npu paboTe yepe3 MOAYNU OTBETbI OT CMEVWBOB NPUXOOAT C
onosgaHMeM — Korga MacTep UX yKe He xaeT u coobuiaeT 06 OTCYyTCTBMM CBA3U UM HEMOMYYEHUN
OoTBETa OT crneusa.

[ns wncnpaBneHnss Takoh cuTyaumm Heobxoaumo YyBenuumBaTb BPEMS OXMAAHUSA
OTBETOB B HacTpoWkax mMactepa cuctembl. Kak npaBuno (npaktuyecku Bcerga), cuctema
npegycmatpuBaeT Takoe ysenuyenve — mactep (nynbeT, MMJIK, OPC-cepsep) AormkeH
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UMETb BO3MOXXHOCTb KOH(pUrypaumm BpeMeHHbIX NapaMeTpoB NpoToKona.
[lns yCTaHOBKM BpEMEHU OXMOaHUSA OTBeTa A5 MacTepa HeobXxoauMO O3HAaKOMUTLCS C
pasgenom "OueHka BpEMEHU nepegayn”.

PA3SBMEHUE OAHHbLIX HA YACTM.

[pyro BepoATHOM (XOTS M ropa3go MeHee 4YacTon) NPUYMHOM OTkasa paboTbl CUCTEMbI Yepes
mMoaynun aensieTca pasbveHne nocrnefoBaTerlbHOCTU AaHHbIX Ha HECKOMbKO MakeToB Npw nepepade
nx yepes mogynu. PaccmoTtpum Ha npumepe pexnm EOT ("npospadnbiin®).

Ycnosvem hopMMpPOBaHUA NakeTa AaHHbIX Ans nepejadn B 3up SBNAETCS naysa mexay
npuxogawmmm aaHHbimun (napametp $PACT) - ecnu naysa npesblllaeT 3a4aHHoe 3HaYeHne, AaHHble
"sawenkuBarotca” B nakeT. Bce maywmne cnegom gaHHble B STOT NaKeT yXKe He nonagyT v oyayT
nepeaaHbl criefyow M NakeToM.

K npumepy, ecnu Ha nopt moaynsa npuxoaut notok u3 100 6ant ¢ nayson nocne 80-ro 6anTa
6onblue Yem napameTp $PACT, To B acbupe GyaeT 2 nakeTa gaHHbIx - 80 1 20 Gawr.

Mpn atom nonyyatens nonyynt Bce 100 6anT gaHHbIX, HO AByMsi naketamu no 80 n 20 6ant ¢
3a4epXKKon Mexxgy HUMmK. MNonyyatens MOXeT ObITb HE TOTOB K TAKOMY U MOXET BOCMNPUHATL paspbiB
[AaHHbIX Kak oLNOKY. YTOObI UCKMIOYUTL TaKyo CUTYauuto, crneayeT yBenuyuntb napametp $PACT.

Mo ymonuyaHuto $PACT=005, 4yTO COOTBETCTBYET 5MC U nayse B ~5 GaiiT Ha CKOpOCTU MO
ymon4aHnuto 9600. 3To gocTaToyHo A4S 6ONbLUMHCTBA NPUMEHEHMIA.

Kpome naysbl mexagy Ganmtamm Takke cnegyeT yuumTbiBaTb MakCMManbHbIi pasMep LaHHbIX,
KOTopble MoAyrnb MOXeT nepegaTb B adwup 3a 1 pa3 (512 6awnt). B cnyyae, ecnu Ha nopT moayns
nocTynatT MaccuBbl AaHHbIX 60nbLIen AnvHbI, MOAYNb NpU Nepegade nNo paguo pas3obbeT Mx Ha
HeCcKomnbKo nakeToB. [Mpn 3TOM NPUEMHBLIA MOAYSb BblAACT NPUHATbIE M3 3dmpa AaHHble Ha CBOW
NMopT TakkKe HECKONMbKUMM «nopumsiMm». B 39TOM cnyd4ae MOryT BO3HUMKHYTb OnpeaeneHHble
npobrembl ¢ 06beANHEHNEM TaKUX NAKETOB B eAuHbIN Grok. PeleHne Takon npobnembl, ecrnv oHa
BO3HMKAET, [OOIPKHO MpoM3BOAUTCA Ha 6onee BbICOKOM YPOBHE CUCTEMbI MMM C  MOMOLLBIO
aKTMBM3aLMM METOAA KOHKaTeHaLUMN AaHHbIX.

5.3.7 BY®EPU3ALMS MTPUHSITHIX M3 3OUPA JAHHBIX. KOHKATEHALMS AAHHBIX [PY MPUEME

Ha npuHsaTtble u3 acdmpa gaHHble B mMoayne npegycmoTtpeH Gydep. B cnyyae ecnu ckopocTb
obmeHa no adupy HaMHOro npeBbillaeT CKOPOCTb obMeHa no nocnegoBaTeNibHOMY MOPTY 3TO
npeaoTBpaLlaeT noTepro AaHHbIX. [aHHble NpuéMHbIX BydepoB nocnegoBaTenbHO NepearTcs Ha
nocnegoBaTtenbHbIA NOPT MOAYNA B NOpPSAKe NOCTYNNeHUsa nx n3 acvpa.

HekoTopble NpOTOKONbI Nepedayn gaHHbIX He MoApasyMeBalT TanM-ayT Mexay CumMBoOnamm
BHYTPM HenpepbiBHOrO coobuweHns. Pasmep HenpepbiBHOrO CoOBLEHUS MOXEeT npeBblaTb
MakcumarnbHbIA pasMmep naketa, nepegasaemoro B acmp mogynem. Mogyne 6yaet pasbuBaTb 3TO
coobueHne Ha Yactu. B Takom cnyyae, gaHHble MOryT ObITh JOCTaBMNEHbI KOPPEKTHO, HO C Nay3amu
Mexagy 4actamu. OTU AdaHHble He OyayT BOCMAPUHATHI NMPUMEMHbIM obopyaoBaHWem unn OyayT
BOCMPUHATBI KaK HEKOPPEKTHbIE.

YcTponcTea coeaAnHEHbI HanpPsIMyto:

| YCTPONCTBO Nepeaayn AaHHbIX |—> nakeT gaHHbIX 600 6anT. —>| YCTPONCTBO Nprema AaHHbIX |

YcTponcTsa coeiHeHbl Yepes MOAYIU:

| yCTpOI;ICTBO nepegayvn gaHHbIX | | yCTpOVICTBO npunema lCl,aHHI:I?K
I /

Iy
naket 512 6ant

naket 88 6ainT

v —»| 5126air 1} —
\‘ 88 bant 2 tl

Mogaynb He moxeT nepegatb Bce 600 6ant ogHum naketom. OH pa3buBaeT ero Ha 4actu u
Ka)kayto 4YacTb MapKupyeT cneumnanbHbIMU Mapkepamu. NMpuemMHbIn Moayrb, Npu akTMBaLUM SaHHOW
YHKLMM MOXKET UX KOHKaTeHNpoBaTb (0ObeaeHNTb) B OAMH NaKeT M BblAaTb B NOPT €AMHbLIM LieSbIM.

Ana yHKUMM KOHKaTeHauun B moayne BbigeneHbl 2 6ydepa no 1024 6ant (obwmi pasmep 1
nakeTa Ans KOHKaTeHaumMm He MOXeT npeBblwaTb 1024 6an).

Mpn paspelleHnn KOHKaTeHauMuM LaHHbIX Bblgada MPUHATBIX AaHHbIX Ha nocrefoBaTenbHbIN
NnopT MOAYNSA NPOMCXOANUT B CNEAYIOLLMX ClyYasX:

| naket 600 6ant |
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® MosyYeH NPU3HaK NocneaHUX AaHHbIX;
e 0Oydep nonoH (Mpuxogswine OaHHblE UMEKT MNPU3HAK HE MOCNeaHUX OaHHbIX U UX OOLuiA
00beM npeBbILWAET NN paBeH pasmepy bydepa).

KoHkaTeHaums aktmBuanpyetcsa yctaHoBkon conara $RCONC = 1, nHaye fgaHHble Bbl4alTCa Ha
nocrnegoBaTesnbHbIM NOPT MOAYIIS NO MEPE NOCTYNNEHUs 13 agupa.

5.4  PeXumbI PABOTBI 10 20MPY

5.41 Appecauus

[laHHbIV pasgen onucbiBaeT BO3MOXHOCTU MOAYNs Npv nepefdayn AaHHbIX Mo NOpPTY AaHHbIX.
Ecnn B mMoayne wucnomnb3yeTcsi TONMbko Moaynb BBoga-BbiBoga (I0), To O3HaKomneHue c
TEeKyLWMM pasgenoM MOXHO nponycTuTb - nakeTel moayns |O Bcerga nepepatoTcss B
LLUIMPOKOBeELLIAaTENEHOM pPexXume.

B mogyne Bo3aMOXHO mcnonb3oBaHne 65534 (0001...FFFF) agpecoB. Agpeca pasgeneHbl Ha
MHOMBMAYanbHbIE, rPYNMNoBble U LUIMPOKOBELWATENbHbLIN. Agpec coaepxut 4 undpbl B 16-pnyHOM
dopmare.

e Agpec aBnsieTcd WKpoKoBewaTeribHbIM, ecrniv OH paBeH FFFF.
e Appec aBnsieTcs rpynnoBbIM, ECNN OH HAYMHAETCH UnNu 3akaHumBaeTcs FF.
e Bce octanbHble agpeca aBNATCAS UHAMBUAYaNbHbLIMMA.

Kaxgbin mogynb nmeet aga agpeca — cobctseHHbIn SMYID n agpec nonyyatensa $TXID. Agpec
nony4arens MoxeT ObITb NOObLIM, @ agpec OTNpaBUTENSs TONbKO MHAMBMAYanNbHbIM. [1Ba nnu 6onee
MOAyns HEe MOryT MMeTb OAnHaKoBbIn agpec MYID.

Mogaynu B cet MoryT ObiTb 00beauHEHbI B rPynnbl - YacTb UMdp X «COOCTBEHHOro» agpeca
OOMMKHbl ObITb OoguHakoBbiMW. Hanpumep, agpeca 1200, 1210,...121E o6pasytoTt rpynny. Ons
nepegayn gaHHbIX BCEM agpecaTtam AaHHOW rpynnbl HeoBXoaMMoO agpecy noryvyaTens npucBOUTb
3HayeHue 12FF.

MakeTbl, NnepeaaBaemMble B acumpe, cogepxat nHgpopmauunio o6 agpecax, Ha OCHOBaHUWN 3TOW
MHOpMaUMM  Kaxadbll MPUHABLIMA  NaKeT MoAyfb MOXEeT CyauTb O «NPUHAANEXHOCTU» WU
«HasHa4eHUn» JaHHOro naketa. Hanpumep, ecnu oauH us moaynen nmeet TXID=12FF, ero nakeTsbl
OyayT «npuHuMmaTb» Bce moaynu, agpeca MYID koTopbix HaumMHatoTca ¢ 12. Ecnn xe, Hanpumep,
agpec TXID=2050, ero nakeTbl byaeT «nNpuHMUMaTb» TONbKO Moaynb ¢ agpecom MYID=2050.

Mopgynb MoXeT paboTaTb B ahupe B TPEX pEXMMAX:
- LUMPOKOBeLLATENbHbIN (UK rpynnoBon);

- ajgpecHbln 6e3 NnoATBEPXKAEHUS;

- ajpecHbln C NoATBEPXOEHNEM.

5.4.2  LLMPOKOBELUATE/ILHBIN PEXUM
Mogynb paboTtaeT B LMpoKOBeLlaTENbHOM pexume, ecnu napametp TXID He gaBngetca
nHanBMayanbHbIM. B aTOM cnyvae moaynb OTnpaenseT B 3Mp «LIMpOKOBeLlaTernbHble» NakeThbl,
KOTOpble «CnblWwaTy» BCE MOAYNM (Mnu rpynna mogynen).

B wmpokoBeLlaTensHOM pexnme rapaHTusa AOCTaBKN NakeTa AaHHbIX agpecaTy OTCYTCTBYET.

3710 He sBnseTcst Nnpobnemoin ecnv NpoTOKONbI, MO KOTOPbIM paboTaeT BHELUHeE
obopyaoBaHue, obecnednBaeT KOHTPOSb AOCTaBKM AaHHbIX HA CBOEM YPOBHE, @ MMEHHO Tak 1
eCTb B nogasngawowemM 6onblmHcTBe cnyyaeB (npoTokonbl ModBus 1 um nogo6Hbie).

BeposiTHOCTb OCTaBKM NAKeTOB MOXET ObITb YBENMYEHa BCNOMOraTeNbHbIMU METOAAMU:
e NOMEXOYCTOMYMBBLIM KOOUPOBAHUEM;
e MyNbTUNNMKALUEN AaHHbIX;
e  CHWXKEHMEM CKOPOCTU Nepeaayn B agmpe.

Takke, ONa yBeNMYEHUS BEPOSTHOCTM [OCTaBKM MakKeTa B LUMPOKOBELLATENBHOM peXume
3a4enCcTBOBaHbI ABa AononHuTeNbHbIX napameTpa - COPY n PAUSE. MapameTtp COPY onpeaenset
4YMCNO KOMUI LUMPOKOBeLLaTeNbHbIX NakeTos, napameTp PAUSE - nay3y B 100mMc nHTepBanax mexay
nepegayen KonuvrM nNakeToB. Hanpumep, COPY=3 un PAUSE=10 o03Ha4aeT, 4TO Kaxabln
LWnpokoBeLlaTenbHbI NakeT OyaeT nepegaBaTtbca No 3 pasa C nayson mexagy Humu 1c. Ecnim
3Ha4eHne COPY =1, To napameTp PAUSE He umeeT 3HayeHus.
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MpumMepbl kKoHUrypauum (npy BeiBoge koMaHabl $DMP):

TXID=FFFF COPY=1 - LUMpoKoBeLLaTenbHbl pexnm. MNepegaetcsa 1 konusa nakeTa.

TXID=00FF COPY=1 - rpynnoBou pexum. lNepegaetca 1 konusa nakeTa.

TXID=FFFF COPY=2 PAUSE=10 - wwupokoBellaTenbHbIi pexunm. Kaxabli nakeT nepenaetcs
no 2 pasa c nayson B 1 c.

OcobeHHOoCTbI0 LUMpOKOBeLLaTeNbHOro pexunma aBnaeTcs TO, 4yTO nony4vse
LMpoKoBeLLaTerbHbIN NakeT MOAYSb BblAaeT ero Ha CBOW NopT AaHHbIX B HE3aBMCUMOCTU OT CBOEro
3HayeHuss SMYID. [aHHbli pexvm HeobXoAMMO ycTaHaBnMBaTb Ha Gas3oBOM MoAemMe B crydae
KOHdoUrypaumm cetu "Touka-MHOroTouka".

Mo ymonuaHuio, napametp COPY=1 u B nogaensowemMm OOMbLMHCTBE CryvYaeB HeT
Heob6XoaNUMOCTM ero N3MeHATb.

5.4.3 AOPECHbIV PEXXWM BE3 MOATBEPXOEHWS

[na paboTtbl B agpecHoM pexume 6e3 noareepxaeHus napametp TXID gomkeH copepxaTtb
nHanBMAayanbHbIM agpec, a napametp WA y nepedarouwse20 mooysisi yctaHoBneH B 0.

B gaHHOM pexume OTCyTCTBYeT rapaHTus goctaBku. MeTtoabl ANs yBenMYeHWs BEpPOSTHOCTU
AOCTaBKU aHanorMyHbl LUMpOKOBeLaTEeNbHOMY pexuMy. B agpecHom pexume 6e3 noaTsepKaeHus
3agencTBoBaHbl AononHuTensHole napameTtpsl COPY u PAUSE. lNapametp COPY onpegenset
YMCMO KOMUK MHAMBMAYanbHbIX nakeToB, napameTp PAUSE - naysy B 100Mc uHTepBanax mexay
nepegaden Konum nakeTos.

MpuMepbl KoHUrypauum (npu BeiBoge koMaHabl $DMP):

TXID=0001 WA=0 COPY=1 - nepenaeTcs 1 konus naketa.
TXID=0001 WA=0 COPY=2 PAUSE=10 - Kaxabl/ NakeT nepegaeTtcs no 2 pasa c nayson B 1 c.

OcoBeHHOCTLIO AAaHHOIO peXxnma sIBMSeTcs TO, YTO Npu NonyvYeHnn MogynemM agpecHoro naketa,
Ha CBOW MOPT AaHHbIX ero Bbl4acT TONbKO TOT MOAynb, napameTtp MYID koTtoporo paeeH agpecy
nony4yartenst 9Toro naketa. [aHHbIA PEXMM MOXHO YCTaHaBnMBaTb Ha BCEX MOOYNSAX Kpome
©a30BoOro B crniyvae koHdUrypaumm cetun "Touka-MHOroTouka".

Mo ymonuyaHuio, napametp COPY=1 u B nogaenswowem O0nblUMHCTBE CryvyaeB HeT
HeobXoaNUMOCTM ero N3MeHATb.

5.4.4  AOPECHbIV PEXXWM C MOATBEPXOEHWNEM

Ona paboTbl B agpecHOM pexume ¢ noarsepxaeHuem napametp TXID gomkeH cogepxatb
NHAMBMAYyanbHbIM agpec, a napameTp WA y nepedarouje2o ModyJsisi oTrnmyeH ot 0.

[Mpn nonyyYyeHnn Takoro NakeTa NPUEMHbIA MOAYMb OTCbINaeT KopoTkoe noateepxaeHne (ACK) o
ero Nnpuéme oTnpaBuTENto (€cnu nakem npuHam ¢ owubkamu, noomeepxO0eHue He omrnpassgemcs).
OTnpaBuTEnb Xe Npu Henony4YeHnn NOATBEPXAEHUs NOBTOpPsieT nakeT. Takum obpas3om, B A4aHHOM
pexunme UMeKTCA rapaHTUM JOCTaBKM JAHHbIX.

He HyneBon napametp WA 3agaeTt Bpemsi oXuaaHusi NOATBEPXKAEHMS, KOTOPOE BblpaXkaeTcs U
KpaTHO BpeMeHu nepegaym 1 naketa MakcMmaribHOro pasmepa npu TeKyllen CKopocTu B achmpe u
cnocoba KogupoBaHuS.

B paHHOM pexunme 3agencTBoBaH OOMONHUTENbHBIA napameTp TRY, KOTOpbIA 3agaeT Yucro
nonbiTok (0-7) nepegaun nakeTa OaHHbIX B Cnyyae OTCYyTCTBUS noaTBepxaeHus. Ecnn napameTtp
TRY paBeH 0, TO nNpuM OTCYTCTBMSA CBS3M C YyAaneHHbIM Mogynem, nakeT pAaHHbiX Oyaer
peTpaHcnMpoBaTbCsi 6eckOoHe4YHoe 4ucno pa3. Ecnm napametrp TRY paBeH oT 1 go 7, TO no
nucteyeHun uymcna nepegad TRY u OTCyTCTBMS NOATBEPXOEHWS, Nepefarwmi Moaynb yaanaet
TeKyLMA NakeT AaHHbIX U3 cBoero bydepa.

YpaneHHbIn Mogyrnb Npy 3TOM MOXET ObiTb Kak B LUMPOKOBELLATENbHOM, Tak U B O4HOM M3
afpecHbIX pexnmax.

Mpumepbl KoHUrypauum (Npu BeiBode komaHasl $DMP):

TXID=0001 WA=1 TRY=0 BpemMs oOXuaaHua noaTBEp>XOAeHWUs paBHO BpemMeHu nepegaun 1-ro
naketa MakcumanbHOro pasmepa. B cnyyae oTcyTcTBMS CBSI3M C
moaynem 0001, nakeT nepegaetca 6€CKOHEYHOE YMCHO pas.

TXID=0010 WA=2 TRY=3 BpemMsa OXuaaHus NOOATBEPXAEHUS paBHO BpPEMEHU nepefavn 2x
nakeToB MakcumanbHOro pasmepa. B cnyvae oTcyTCTBMS CBSA3WU C
mogynem 0010, nakeT nepegaetca 3 pasa rnocrie 4Yero yaansercs.

Mpun oTcyTCTBMM NOBTOPUTENEN B cucteme, napametp WA Heobxogmmo yctaHasnmeath B 1.
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5.4.5 OCOBEHHOCTU MPUMEHEHWS ALIPECHOMO PEXVUMA C MOATBEPXKAEHWEM

Ecnu npegnonaraetca ucnonb3oBatb MOAYM ANS CBA3U TOMbKO ABYX 0OHLEKTOB Mexay cobown,
TO Ha nepBbli B3rnsa Gonee NOMMYHbLIM - BbIMMSAAUT  MCMNOMNb30BaHME aApecHOro pexuma C
NnoaTBEPXKAEHNEM, @ HE LUMPOKOBELLATENbHOro, NMOCKOMbKY B PEXMME C MOATBEPXKAEHWEM MOAYNN
«rapaHTUpPYHT» OOCTaBKy AaHHbIX.

Tem He MeHee, korga BHelwHee o00OpyooOBaHME MCMOMb3yeT MPOTOKOMbl C COBCTBEHHbIM
MeXxaHM3MOM MPOBEPKN LLIENOCTHOCTH 1 AocTaBkun coobweHun (bonuag, Modbus n nogobHble), gaxe B
cucTemMax u3 2-x 0OBHEKTOB Nyulle MCMoNb30BaTh LUMPOKOBELLATENbHbIN PEXUM UNN agpecHbli 6e3
noaTBEPXKAEHUS.

[eno B TOoMm, 4YTO MOATBEPXKAEHME OOCTaBKM Ha YPOBHE MoAyrnen BHOCUMT B paboTy CUCTEMBbI
3aNeMeHT HenpeackasyemocTn U HeynpaBnseMoCTW, YTO B HEKOTOPbIX Cry4asix MOXET MpMBECTU K
HepaboToCnOCOBHOCTM CUCTEMBI. DTO CBA3AHO C TEM, YTO Ha paboTy nNpoTokona obMeHa AaHHbIMU
Ha ypOBHe BHeluHero obopyaoBaHUsA HaknagbiBaeTcs COOCTBEHHbIV NPOTOKON obMeHa AaHHbIMU Ha
YpOBHe Moaynew.

Kak npaBuno, gaxe B cnyvyae cuctembl M3 ABYyX oObekToB, obopygoBaHue pabotaeT no
NPUHUMNY «3anpoc-OTBET» - MacTep MocbifiaeT 3anpoc 1 XxaeT oTBeT oT cnensa. Npeacrasnm, 4To
MO Kakow-TO MpuYMHEe OAMH M3 3anpoCcoB MacTepa He Obin AOoCTaBneH C nepBoro pasa (NoMexu B
paguokaHane) u moaynb, 3anporpaMMMpPOBaHHbIM Ha paboTy C NOATBEPXAEHWEM HadnHaeT
NMOBTOPATb €ro HecKonbKo pa3. MacTep npu 3TOM yxe He [OoXAancs oTBeTa Ha 3TOT 3anpoc u
nocbinaeT B MOAyNb Criefylowmin 3anpoc, KOTopbii nonagaet B 6ydep moaynsa v xaeT Tam CBOeW
ouvepean Ha oTnpaeKy (MoOAyMnb 3aHAT 4OCTaBKOW NpeablayLLero 3anpoca).

Takmx 3anpocoB MOXET HaKoMUTbLCA HECKOMNbKO, M Mpu BO30OHOBMNEHWM CBA3N BCe OHUM OyayT
nepegaHbl B aup, NpuHATLI CNEVMBOM, U CIENB OTBETUT Ha BCe 3Tu 3anpocbkl. Mactep moxeT 6bITb
He roTOB K TakoW CUTyaLUM — OH YXe U «3abbin» Npo He OTBEYEHHble 3anpochbl, a TyT OHWU OyayT
nosny4yeHbl.

B xygwem cnyyae (Npy AOCTaTOMHO NPOAOIHKUTENBHOM NponagaHum CBA3N) MOXET Cry4MTbCsA
TaKke CMTyauus, Koraa nosiHOCTbo 3anonHuTea 6ydep MoAaynsa 1 AaHHble Ha BXOA4E B Moaynb byayT
NPOCTO NOTEPSIHbI.

Takum ob6pas3om, npu MCNOMNb30BaHUM aApPecHOro pexuma C noaTBEPXKAEHMEM BO3MOXHbI
CcuTyaumu, Korga Bpems nonyvyeHns oTBeTa Ha 3anpoc CTaHOBUTCA HenpeackasyembiM. Kpome aToro,
€CTb BEPOSATHOCTb BbIXO4A CUCTEMbl U3-NMog KOHTPONS M NOTEPU AaHHbIX — MOAYNN MOryT ObITb
3aHATbI obecnevyeHMeM rapaHTuM LOOCTaBKM YXe He HYXHbIX AaHHbIX, @ Hy)XHble AaHHble 6yayT
CT@HOBUTbLCS HEHY)XHbIMU UITM BOBCE TEPATLCS.

B wwupokoBelaTenbHOM e pexume (Mnv agpecHbin 6e3 noaTBepXKaeHUs) HeynpaBnsemMbiX U
HEOOBbACHMMbIX CUTYaLMA BO3HUKHYTb HE MOXET. XyaLlee, YTO MOXET CIy4nTbCs B Crnydae npobnem
CO CBSAA3bI0 — Ha HEKOTOpbIEe 3anpockbl He ByayT NonyyeHbl OTBETHI, @ NPU NOsBNEHUM CBA3M paboTa
CUCTEMbl aBTOMATMYECKN ObICTPO BO30OHOBUTCS.

B oTnnumne ot ocTanbHbIX PEXNMOB, B aAPECHOM peXnme C NOATBEPXKOAEHNEM B Crydae
ycTaHoBku napameTtpa $TRY B He HyneBoe 3Ha4YeHUe 1 nepefaymn naketa HeCKOSbKMMM
yacTsMu, B Cnyyae oTCyTCTBUA CBA3U (AOCTUXKEHUe cyeTumnka TRY 3agaHHON BENUYMHBI) HE
nepefaHHble OCTaBLUMECs AaHHble yaanaTcs u3 bydepa.

Honyctum, yto B pexxume EOT Ha NopT AaHHbIX NpULIEen eavHbIn nakeT pasmepomM 600 6anT.
Mopgynb He moxeT nepegaTtb 600 6anT ogHUM NakeToM 1 pas3obbeT ero Ha 2 nakeTa, Hanpumep,
512 n 88 6anT. B cnyyae, ecnun cH4eTYMK HENOMNYYEHUS NOATBEPXKOEHMS LOCTUTHET CBOErO
3a[aHHOro 3Ha4YeHus Npu nepegadve nepeoro naketa 512 6anT, TO ocTaBLIMICA NakeT 88 GanT
He BygeT nepegaBsaTtbes M OygeT yaaneH u3 Gydepa.

5.5

PETPAHCISIUNSA MAKETOB

Mogaynb cnocobeH peTpaHCNMpoBaTb NakeTbl, HE yTpayMBasi CBOMX OCHOBHbLIX OYHKLWNA.

B cucteme moxet OblTb 4O 8 peTpaHCnATOpOB, HOMEpa KOTOpbIX 3agarTcs komaHaon $RT.
Agpeca peTpaHcnMpyeMbix NakeToB 3agatotca komaHgon $RID.

B kaxgom nakete, nepegasaemMoM B 3up, HaxoauTCcsa cneunanbHoe peTpaHCNsAUMOHHOE none
(PI), koTopoe obpabaTbiBaeTCA KaKablM aKTUBHbIM peTpaHcnaTopom. Moaynb, paboTtasa B pexume
peTpaHcngaTopa, nNpuHUMas kagp w3 adwuvpa, aHanusupyet PIT u agpeca RIDx. Ecrnm B PI1
OTCYTCTBYET MapKep peTpaHCcnauun nsi 4aHHOro Mogyns v agpec B nakete cosnan ¢ OgHUMM K3
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5.6

RIDX, NpuMHATBIN Kagp 3anncbiBaeTCA BO BHYTPEHHIOK PETPAHCIALUMOHHYI0 odepenb, paboTatoLlyto
no npuHuuny FIFO (nepsbi BOLeEN, NepBbIv BhiLen).

PeTpaHcnaumsa cooOLlieHnin, HaxOoaswuMxcs B o4vepean, MMeEEeT MEHbLUMA MpUOpUTET MO
CpaBHEHMIO C nepeaayven coBCTBEHHbIX AaHHbIX Moaynd. PeTpaHcnaums MHOPMaLNOHHBIX NakeToB
NponcxXoauT TOMbKO B Criyvae nNpaBuIibHOro Npuéma BCex AaHHbIX NakeTa 6e3 owmnbok.

Mockonbky mMogynb B adwupe paboTaeT B MNONYAYNNEKCHOM pexume, npu NpUMEHEeHUn
peTpaHCNATOpoB 06LWas CKOpPOCTb nepedayvy yMeHbLUaeTcs NpsMO MpOnopUUOHanbHO KONMYECTBY
aKTMBHbIX PETPaAHCNATOPOB, 3a4eNCTBOBAHHbIX B NpoLecce nepefayn AaHHbIX Mexay aboHeHTamu.

Ana aktuBmMsaumMm pexuma peTpaHcnauum [OCTaTOMHO MPUCBOUTL  MOALYMK  YHWUKaNbHbIN
pPEeTPaHCNAUMOHHBLIN  HOMep  (komaHgaa $RT) u  BBecTM xoTa  Obl  OguH  agpec
oTnpasuTens/nonyyaTtens, nakeTbl KOTOPOro HEO6X0ANMO peTpaHcnMpoBaTb (komaHaa $RID).

Bonee nogpobHO O AONOMHUTENBbHBLIX BO3MOXHOCTAX MO peTpaHCnsauunm CM. B pasgene
«PacumpeHHble BO3MOXHOCTM NpYeMa U peTpaHCNaUmMm NakeToBy.

AJIFOPUTM BbIXOAQA B 3oUP (LBT)

B HopmanbHOM pexnme paboTbl, NPY HANUYMKN AaHHbIX U OTCYTCTBUSA NpMeMa NONe3HbIX AaHHbIX
B TEKyLLUMA MOMEHT, MOAyMb Cpa3y HayMHaeT nepefaBaTb CBOM AaHHble B 3uUp. STOro 4OCTAaTOYHO
Onst OONnbLUMHCTBA MPUMEHEHWI MOCTPOEHHBLIX MO cucTeme "3anpoc-oTBeT'. OgHako BO3MOXHbI
BapuMaHTbl MOCTPOEHUS CUCTEM, KOrda HECKONbKO MOAySien AOMKHbl He3aBUCMMO Apyr OT Apyra
nepegasaTb AaHHble. B aToM cny4vae, ¢ 6onbluen Jonen BepoATHOCTM MOTYT BO3HUKHYTb KONNU3nm
npu nepegade gaHHbIX, YTO NPUBEOET K UX MOTEpPe YXKe Ha HavyarnbHOM aTane nepegadu.

Ona Taknx crnydaeB, B Mogyfie peanu3oBaH MNPOCTOW anropuTM MHOXECTBEHHOro AocTyna K
admpy (Listen Before Transmit). Anroputm 3saknoyaeTcs B MNceBOoCyYanHOW 3afepkke nepes
nepegaden, B Te4EHUM KOTOPOM OCYLLECTBNSAETCA aHanua adumpa Ha npegmeT npuema naketa. Ecnu
B TEYEHUWN ITOWN 3a4epXKKnM U3 achmpa NpUMHAT nakeT (MM HaYMHaeTcsa npuem), nocne ero obpaboTkm
3ajepxKa reHepupyetcs 3aHoBo. Ecnu npuema naketa He 6bifno, MoAynb HauvHaeT nepedaBaTb
CBOV AaHHble. Anroputm 3agaeTtcs napameTpomM $LBT n MoXXeT npuMHMMaThL cneayowme 3HauyeHns:

0 - oTcyTCTBUME 3agepxek nepen nepegaden (Mo yMOnyaHuio);

1- "anuHHbIR" anropuTMm. 3agepxka Ans aHanusa adupa KpaTtHa BpemMeHu nepegadu 1/2 ot
ANVHBbI Npeambynbl. MakcumanbHasa 3agep)kka paBHa BpeMeHn nepegadn nakerta 512 6anrt;
2 - "kopoTkun" anropuTMm. 3agepxka Ons aHanmsa adupa KpaTtHa BpeMeHu nepegaum 1/2 ot

ANVHbI NpeamBynbl. MakcumanbHasa 3agepkka paBHa BpeMeHun nepegaydm nakerta 256 6anT;

K npumepy, Ha ckopoctn $AR=3, $MN=3 n BblkntouyeHHom $FEC, Bpemsi nepegayv naketa
MakcMmarbHOW ONuHbl cocTaensgeT 523 mc. B cnyvae "OnuHHOro" anroputMma mofynb reHepupyet
nceBOoOCNYyYanHY0 3a4epXKy KpaTHyto 8Mmc B npefenax 523 mc (B cniydyae "KOpoTKOro" - kpaTHyto 8
MC B npegenax 262 mc). Ecnu B TedeHun 3TOW 3adepKKM HET npuema naketa MOAYIMb BbIXOAUT Ha
nepegadvy, MHaye NPUHUMAaET NakeT 1N 3aHOBO reHepuUpyeT 3a4epXKKY.

Kak BMAHO M3 cpaBHEeHUs, "kopoTkmn" anroputm 6Gonee "GbICTpbIA" M B crydyae HebOornbLIOro
KonmnyecTsa Moaynen B cucteMe, No3BonseT yBENUYMTb NPONYCKHYH CMNOCOBHOCTL HE TpaTa NULLHEee
BpeMs Ha aHann3 acpupa.

B cuctemax ¢ ogHuMM "MacTepomM” pekoMmeHayeTca oTknoYaTth anroput™ LBT T.K. oH
MOXET MPUBECTU K HE KOHTPONUPYEMOMY BPEMEHM OTKNMKA "Cnans" Moaynen mns-3a
reHepauumu nceBooCNyYanHbIX 3afepXek nepen nepegayen AaHHbIX B apup.
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6 DOPMAT INAKETA B 3®UNPE.

6.1

6.2

MakcumanbHbI 06wull pa3mep naketa B acpupe coctaensieT 512 6ant. lepen nepepaden B
3bvp gaHHbIe NpoXoaAaT criegyowme atanbl npegsapuTensHon 06paboTku:
e [poBepKa AaHHbIX Ha 7 GuTHbIN dopmart. CxaTmne B cnyyae nosioKUTENbHON NPOBEPKU;
e pnobaBneHne n3bbITOYHOCTU (MOMEXOYCTONYMBOE KOONUPOBAHUE);
e pa3bueHune nakeTa Ha 32-6anTHble BNOKM U BbIYMCIIEHNE KOHTPOSIbHON CYMMbI NS KaXKO0ro
6roka.

Mpn npuéme naketa M3 adupa MOLEM CO3[aeT MapKepbl NPaBUMNBHOCTU MPUEMA KaXKOOro
6noka vMHdopMaunn - BbIMUCASIETCA €ro KOHTPOSibHasi CyMMa M CpaBHMBAETCHA C MNOSTYYEHHOMN.
Ecnun KOHTpOnbHbIE CyMMbl COBMaAatoT, Mapkep Ans aToro 6noka yctaHaesnmeaeTca B «1», n 6nok
KonupyeTcs BO BHYTpeHHMA Oydep. WMHade wmapkep ycTaHaBnuBaetca B «0», a 6nok
urHopupyetca. Ecnm nocne obpaboTkm naketa Bce MapKepbl paBHbl «1y», AaHHble CYMTAOTCA
KOPPEKTHbIMU U nepefaloTcs B nopT moaynd. MHaye oxugaetca NOBTOPHbIA MPUEM [aHHOro
naketa (ecnm 3To nogpa3ymMeBaeTcsl yCTaHOBMEHHBIM PEXUMOM paboThl).

B cnyyae noOBTOpPHOM peTpaHCnauMM OOHOrO W TOro e naketa (B afpecHOM pexume C
NOATBEPXAEHNEM) UMM Nepefadn Konui naketa (B LUMPOKOBELLATENbHOM WNn agpecHom 6es
NOATBEPXOEHNA) Moaynb nepedaeT O6rnoku BHYTpU naketa B obpaTHoMm nopsgake. Hanpumep,
3afaH pexum nepegaym naketa no 2 konum n Heobxoammo nepepatb 128 G6anT AaHHbIX. Mogem
ccopmmpyeT naket u3 4 OGnokoB. B nepBon konum 6Gnoku Oyayt nepemaBaTbCs B
nocnegosarensHoctn 0,1,2 n 3, a Bo BTOpOM - 3,2,1 1 0.

MpuMeHeHNe MapKkepoB YMeHbLUaeT Bpemsi AOCTOBEPHOW M rapaHTUPOBAHHOW nepegayvn
WMHOpMaLMK B Criydae He NPOXOXAEHUS nakeTa C NepBoro pasa.

TTOMEXOYCTONYNBOE KOQNPOBAHUE

[nsi yMeHblUEeHNs1 NMOBTOPHbIX Nepefady MHAOPMALMOHHBLIX MaKeToB, a Takke Ans bonee
HagEXHOW nepefavnm LaHHbIX KPOME MCMONb30BaHUSA MNOATBEPXOEHUA, MOXHO WCMONb30BaThb
npsimoe ucnpasneHne ownbok (FEC). [ins aToro B Mogyrne peanu3oBaHbl HECKOMbKO cnocobos
NMOMEXOYCTOMYMBOrO KoampoBaHusi: kog Pwupa-ConomoHa (RS) wn kog XammuHra (HAM).
XapaKkTeprCTUKM KOOOB NPUBEAEHDI B CrieayoLwen tTabnuue:

Koa | CkopocTb XapakTepucTukm
RS(7,5) 0,714 Kaxgoe kogoBoe crioBo CocTouMT M3 15 umHopmauMoHHbiX (i) u 6
npoBepoYHbIX (p) 6UT. Ncnpaenenue 3 (MHpOpMALUVOHHBLIX) BuTa.
RS(7,3) 0,429 KopoBoe cnoBo coctouT 13 9i+12p 6ut. UcnpaeneHue 6 6urT.

RS(15,11) 0,733 KopoBoe 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 cnoeo coctouT 13 8i+ 4p 6uT. UcnpaeneHue 1 ourT.

HET 1 -

Mpn BbIGOPe FEC HeoGXoAMMO yunTbIBaTb Xapaktep noMex B admpe unm pexumm paboThbl
moayns. Hanpumep, B agpecHOM pexume C NoaTBEPXKAEHMEM, KOrga HenpaBWilbHO MPUHSTHIN
nakeTt GyaeT peTpaHCNMPOBaH, Kak NpaBuIo, LenecoobpasHo NCnonb30BaTbh MeEHEE MOLLHbIE KOAbI
unn Boece obonTucb 6e3 HMX. B pexume xe LIMpoKOBeLLaTeNbHbIN rapaHTUst AOCTaBKMU AaHHbIX
OTCYTCTBYET, 1 A1 NOBbILEHNSA BEPOATHOCTM JOCTaBkM ucnonb3oBaHne FEC onpasaaHo.

Mcnonb3oBaHne FEC nNpvBOAUT K CHMDKEHUIO «MHAOPMALMNOHHOM» CKOPOCTU AaHHbIX B
achupe (ckopocTb koga). Hanpumep, npu wmcnonb3oBaHun koga RS(7,3) npun «duandeckom»
ckopocTu B achmpe 9600 6o nonyumm «MHOpMaLMOHHYO» ckopocTb 9600x0,429 = 4118 604.

Tun NOMEXOYCTONYMBOIO KOAMPOBaHMS U NepeMexeHns 3agaetcs komaHgon $FEC.

Mpu3Hak Mcnonb3yeMoro koaa nepenaércs B 3arofioBke naketa, No3ToMy HeT
Heo6X0AMMOCTM YCTaHaBNMBaTbL OAMHAKOBbIN TUM KOAa Ha BCEX MOAYNSIX.

TMEPEME)XXEHUE

Ha npaktunke 4acTo UckaxarTcsa He oTAeNibHble BUThbl, a Lenble nocredogamerisHocmu OuT,
noaToMy npu mcnonb3oBaHun FEC adhdhekTMBHO NpUMEHEHME NepeMEXeHNS NHPOPMaLMOHHbBIX K
NPOBEPOYHbIX CUMBOJIOB. [lpouecc 3akni4vaeTcs B nepegade cHadana nepebiX CMMBOJOB KaXdoro
KOAOBOro CrnoBa, NOTOM BTOPbIX, TpeTbMX M T.4. B cnyyae BO3HWKHOBEHMS MakeTHOM OLUMOKK
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nocrie npouenypbl ge nepemMexeHusa onGKK paBHOMEPHO pacnpenendrcd B KaXxXaomM KOOOBOM
croBe. I'Ipm OTOM NOBbIWAETCA BEPOATHOCTb UCMNpaB/ieHNA OoLN6oK B NPUHATBLIX OaHHbIX.

6.3

MynbTnnmmKkAunsi AAHHbIX

McnpaBnsembix owmnbok VMcnpaensiembix ownMbok ¢
Koa 6e3 nepemexeHus, 6ut MepemexeHnem B 6noke Ha 32 Gavita

but 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

Ecnu pasmep nonb3oBaTenbCkMX AaHHbIX Ans TEKYLWEero naketa 3Ha4YuTeNbHO MeHbLUe
MakCUManbHOro pasmepa naketa B adupe, MoAyfb KOMUPYeT [aHHble Mo 6Grokam. 370
yBeNnMYMBaeT BEpPOATHOCTb Npuema MHOopMaLUmm - Ha NPUEMHOM KOHLIE MOAYSb MO KOHTPOSIbHOM

CyMMe BbIOMpaeT npaBuibHbIA GNOK U OTKMObIBAET HEKOPPEKTHbIN.

B cneaytowen tabnuue

npueegeHa 3aBUCUMMOCTb MyJIbTUNJIMKAaUMKU OT padMepa aHHbIX U Bbl6paHHOFO FEC.

FEC | Pasmep gaHHbIX, 6anTt MynbTnnnamMkaums

RS(7,5) 1 66 x 3
67 100 x 2

101 512 oTcyTCcTBYET
RS(7,3) 1 64 x 3
65 97 x 2

98 512 oTCyTCTBYET
RS(15,11) 1 66 x 3
67 99 x 2

100 512 oTcyTcTByeT
RS(15,9) 1 72 x 3
73 108 x 2

109 512 oTcyTCTBYET
HAM(12,8) 1 64 x 3
nnm 65 96 x 2

OTCYTCTBYET 96 512 OTCYTCTBYET

Hanpumep, ana koga RS(7,5) pasmep mynbtunnukaumm 3 o0O3HA4aeT, 4TO ecnu

nonb3oBaTernbCKMe AaHHble ONns Tekywero naketa 6yayt oT 1 go 66 6ant, TO OHM OyayT
aybnvpoBaHbl 3 pasa B ogHOM nakeTa. Ecnu pasmep gaHHbix npesbiwaeT 101 6aunt, TO

MynbTUMNNUKaLMK He ByaeT.

NOPT NAKET
610K AaHHbIX I 6ok 32 6ant 6ok 32 6ant 650k 32 6ant
32 6ant (konus N1) (konus N2) (konusa N3)
\_ / + \_ /
Onok 32Q4anT Onok 32 6ant 6nok 32 T
PARMO3®UP (konmn (konust N2) (KOHMH%
7/ + V 4 NOPT
610K AaHHbIX 32 6anT
6nok 32 6ant | 6nok 32 6ant 6ok 32 G6ant (xonmna N2)
NPUEM (konust N1) (konust N2) (konnst N3)
1

Bo3mMoXHOCTb MynbTUNNMKauMmn 3agaeTtcsa komaHaon $DM.
Mo ymon4yaHno MynbTUNNUMKaUUs BbIKMKOYeHa.

B TEKyLLUEM nakeTe Ha 7 BUTHOE 3Ha4eHwne.

Mpwn BKMOYEHHOM LN POBaHNS AaHHbIX AES, MynbTUNnNukauma asBToMaTtuyeckm
oTKnoYyaeTcs. Takke, Npu MynbTUNNKALMK HE OCYLLECTBNSETCS aHanNn3 AaHHbIX
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6.4

6.5

PAHOOMU3ALMSA (CKPEMBJIUPOBAHMUE)

[na kKoppekTHOro OyHKUMOHMPOBAHUSA MPUEMHMKA MOAEMa MpU BblAENEHUN OaHHbIX U3 admpa
NMOTOK AaHHbIX HE JOIMKEH MMETb AnMHHLIX (bonee 8 6uT) nocnegoBartenbHocTen «0» unu «1». nga
obecneveHns 3TOro ycrnoBusi MOAEM NMpu nepefade paH4OMU3MPYET NOTOK AaHHbIX C NOMOLLbIO 16-
OMTHOro reHepartopa nceBOOCHyYanlHOW nocnegoBaTeNbHOCTU. BeposTHOCTb HanmuuMa B MNOTOKE
OaHHbIX ONMHHBIX nocriegoBatenbHocTen «0» nnm «1» ymeHbluaeTcs.

Pangomunsaumns He MOXET MOSTHOCTBbH UCKITHUUTD BEPOATHOCTb MOSIBIEHNSA B MOTOKE OJIMHHbIX
nocnegosartensHocten «0» mnu «1», NOSTOMY C UENbl MOBbILEHUS HaAEeXHOCTU Mpu npueme
OaHHbIX B Mogyne peanuaoBaHa (OyHKUNSA NPUHYAUTENBHOW BCTABKM B MOTOK OaHHbLIX «NepenagoBy
ypoBHen. [Ona aT1oro GuTbl B MOTOKE [AaHHbIX AyONMpPYHOTCS CBOMMWM WHBEPCHBbIMU 3HAYEHUSIMMU.
KomaHgon SMN 3apaetcs ypoBeHb, KOTOPbI onpegensieT 4Yvcrno 6ut nepegaBaembix B agup 6es
n3ameHeHun (nocne paHgoMmsaTopa), nocrne 4Yero B BbIXOQHOW MOTOK BcTaBnsetca 1 6wuT,
SABMAOWMIACA WHBepcuen npegpigywero. Takum o6pas3oM, BbIXOLHOM MOTOK [OaHHbIX Oyaoer
o6s3aTenbHO nMeTb Heobxoaumble nepenaabl. OnpeaeneHsl cnegyowmne ypoBHU:

$MN=  WHBepcus nocne:
0 kaxkgoro 6uta. (kog MaHuyecTep 2)
1 Kaxxgoro 6-ro 6uta
2 kaxpgoro 15-ro buta
3 kaxxgoro 10-ro 6uTa (rmo ymosiyaHuro)

OLEHKA BPEMEHW NMEPELAYY

[ns KOppekTHOW YCTaHOBKM TanMm-ayTa OXuaaHus OTBeTa Yy Mactepa CUCTEMbl MOXHO
BOCMnonb3oBaTbca KomaHaon $TXT. KomaHaa BbIBOOUT BpeMs nepedayn naketa B adupe npwm
TekyLen kKoHdurypaumm mogyns (CKopocTb B acmpe, MOMEXOYCTONYMBOE KOOMPOBaAHNE U T.4).

Tanvm-ayT cknagpiBaeTca M3 BpeMeHU nepegaym 3anpoca, OTBeTa U BpeMeEHU nepeaayun AaHHbIX
no nocnegoBaTenbHOMYy uWHTepdency. B kayectBe pasmepa 3anpoca M oTBeTa HeobGxoaMmo
3agaBaTb MakCMMaribHble 3Ha4YeHUs1 B CUCTEME.

Hanpumep, n3BecTtHo, 4YTO pasmep 3anpoca He npesbiwaeT 20 6anT, a pa3amep oTBeTa He Gornee
256 6ant. Hdonyctum, Mogynb HAacCTPOEH Ha creaylowme napaMmeTpbl:

$AR=3 - CkopocTb B achmpe 9600 6ut/cek
$FEC=3 - Kog FEC RS(15.9)
$MN=3 - BcrtaBka nHsepcHoro 6uta nocne kaxgoro 10-ro
Bbluncnsem BpemMs nepegaym 3anpoca u oTeeTa:
OK> S$TXT 020 256
txReq = 70 ms (20)
txAns = 436 ms (256)
txCom = 554 ms (532)
sum = 1060 ms

MakcumanbHoe BpeMs nepegaym B acmpe byaet 506 mc. K aTomMy BpEMEHU HY>XHO NMpubaBuUTb
Bpems nepefadv no nposogHoMmy mHTepdency. 3anpoc dyaet nepenasatbed no nopty 1 pas (oT
yOaneHHoro Mogema K NOAKMHYEHHOMY YCTPOMCTBY), a OTBET 2 pasa (0T yAaneHHoOro yCTpoMCcTBa K
MoZeMy M OT Mactep mogema K yctponctsy mactep). O6wuin pasmep AaHHbIX NepegaBaemMblx Mo
nopTy B npumepe 6ypet 20 + 2*256 = 532 6awnt. [pu ckopocTn no uHtepdency 9600 aTo 3anmeTt
(532 * 10) / 9600=554 mc.

Obwee Bpemsa, Takum obpaszom coctaenser 506+554=1060 mc. K aTtomy BpemeHu
Heobxoanmo nNpnbaBuTb Bpemsa OTKNNKa 060pyaoBaHus 1 3anac, Hanpumep, B 100mc.
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7 PACLUNPEHHBIE BO3MOXHOCTU NMPUEMA U PETPAHCJISIUNN

PaclumpeHHble BO3MOXHOCTW AN peTpaHcnauun u  npuéma nakeToB nogpasymesBatoT
AOMNOMHUTESNbHBIN aHanu3 naketa no noslyYeHHoMy peTpaHcnaumoHHomy nonto (PI1) ¢ uenbto ero
JanbHenwen petpaHcnsaumm un/unu npuéma. Jliobor nakeT, npeaHasHauYeHHbIn OAs pacLUMpEeHHON
peTpaHcnauMn unu npuéma, naeHTUdUUUpyeTca agpecoMm, KOTOpbIA 3aHMMaeT ofHYy A4Yelnky BO
BHYTpeHHen Tabnuue mogynsa. Bcero MmoxeT ObiTb 3anporpammmpoBaHo A0 8 pasnuyHbIX A4yeek. B
agpece s4ekn MoXeT OblTb Kak MHAMBMAYanbHbIN aapec, Tak U Macka Ha NoArpynny wunw rpynmny.
Hanuune mackm o03HayaeT, 4YTO He OydeT NpPOUCXOAUTb CpaBHEHWE CTapLluMx Wwnu Mnagwmnx
3HaA4YeHM agpecoB MOMYYEHHOro MnakeTa M agpeca S4erku, a OKOH4YaTenbHOoe pelleHne Oyaer
OCHOBbIBaATbCS Ha CpaBHEHWW YacTen agpecoB, He «3aKpbITbiX» MackoW. Kaxpas syenka mMoxeT
cogepxatb Nnobon maeHTudpukatop agpeca (peTpaHcrsaumst unu npuém). Aderikn Heobxogumo
pacnpegenatb Mexay uAaeHTUudukatopamun, uUcxoga W3  peanbHOM HeobGxoguMmocTh, M no
BO3MOXHOCTM Has3HadaTb agpecaumio B paguMoceTu Takmm obpasom, 4ToObl Gbina BO3MOXHOCTb
BBeEeHMSA He uHAMBMAOYanbHbIX agpecoB, a rpynnoBbiX. WAOEHTUMUKATOP KaKOoW A4Yenku
aBTOMAaTMYECKM NpUcBanBaeTcs nNpu BbinonHeHun komaHg $RID n $PID.

Kaxpgaa qayenka MOXeT cofepxaTb chneumanbHyto Macky and aHanusza Pl naketa. [Mpwu
nporpaMMmMpoBaHn Macku npegycMoTpeHbl Ase norndeckune onepauuun: «UIMU» (cumeon «|» ) n «A»
(cumBon «&»). Ecnm mackon HeobxogumMo BbIOENUTb OOWH WM HECKOMbKO pPeTpaHCNATOpOB,
ykasaHHbIX B PI1 naketa, To ucnonssyetca onepauns «UIW», ecnu rpynny — onepauusa «WU». Ecnu
nakeT OT peTpaHcndatopa (rpynnbl PeTPaHCNATOPOB) AOMMKeH ObiTb obpaboTaH, Heobxogumo B
KOMaHae nporpammMmMpoBaHnsa Macku ykasaTb 3Hak 06paboTku «+», nHavye — «-».

Mpu nporpammupoBaHun agpecos $RIDx BBoasATCcsA cneayolime napameTpsb:
e [pu3HaK agpeca NOBTOPSIEMOro NakeTa (agpec oTnpaBuTens/agpec nonyyarens);
npu3HaKk paspeLlleHns Ha noBTop naketa ¢ PI1, paBHbIM «0»;
e cneumarnbHas Macka un noruyeckasi onepaumsi, kKotopas onpegensieT 4enNcTBmMe Mexay
3anporpaMmMmMpoBaHHON Mackor 1 nony4vyeHHelM Pl nakeTa.

MporpammupoBaTth aHanu3 macku Pl cneayeT Tonbko B TOM criydae, ecnv mexay
KOHEYHbIM aBOHEHTOM U LIEMOYKON PeTPaHCNSITOPOB CYLLECTBYET «NpsiMasi BUAUMOCTb» B
paguoadupe, BCreacTBNE Yero MOXET yBeNnuYnBaTbcs Tpadumk NakeToB M3-3a
MHOXECTBEHHOW peTpaHCNsALUN.

Paccmotpum npumep Heobxoammoctu aHanmsa PI1 naketa Ha npeamMeT MNOBTOPEHMS,
yuuThblBasd cneyunarnbHyto Macky.

B cnyyae ecnu peTpaHCnAaTopbl HAXOAATCHA B NPSIMOM BUAMMOCTM OpYr OT Apyra, MOryT UMeTb
MEeCTO NULLIHME NOBTOPbI NakeToB. [laHHas cuTyauunsa UNnicTpupyeTcsa Ha CneayroLlemM pUcyHKe:

TXID:FF|:|:
N l y 4
O =

NS R
0002@ N — Rt 2]0004
MOoos

Mogynu 0002, 0003 n 0004 «cnblwaTt» gpyr gpyra u pabotatoT B peXxmnme peTpaHCrsaTopoB
nakeToB Ans mogynen 0008, 0006 n 0007 ot 6asosoro 0001.

PaccmoTpum npoxoxageHue LwmpokoBelaTensHoro naketa ot 0001 go 0006. B paHHom
cutyaumm 0003 nosTopuT npsiMon nakeT ot 0001 v nakeTbl, peTpaHcnMpoBaHHble mogynsmun 0002
n 0004. CnepoBarternbHO, B HanpasneHmn 0006 6yaeT 3 naketa ot 0001. Takke, Ha mogynb 0006
BO3MOXHO MPOXOXAEeHME (MYHKTUPHAsA NUHUS) NPSMbIX NakeToB OT peTpaHcnaTopoB 0 n 2. 3dup
OyneT 3abuUT NULLIHMMK NakeTamMn U CKopee BCero, Takas cuctema pabotatb He Byaer.

3agagum ana moayns 0006 n 0003 Tenepb Takyko pacLUMPEHHYO KOHPUrypawmio:
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[0001]TXID=FFFF
0007]

\O“ —>N
ooozm 0004
'Rt 1 LRIE
PID0=0001 1|+ [0006 2:8228882 21 02|-

Ons 0003 koHurypaumsa paclumdpoBbiBaeTCs Kak:
RID0=0001 S1 02]- He nosTopsTb 0T 0001, ecnu oHM Npownn Yepes peTpaHcnsaTop 0 NN 2
RID1=0006 S1 MoBTOpATL OT 0006

Ons 0006 koHurypaumsa paclumdpoBbiBaeTCs Kak:
PID0=0001 1|+ MpuHmaTh oT 0001 TOMBKO, ecrnn OH NpPoLLEN Yepes peTpaHciaTop 1

OkoHuaTenbHas HaCTpOVIKa CUCTEMDI 6yneT BbIrMAneTb cneyrowmm 06pa30M:

PID0=0001 0 -0008 0001 |TXID=FFFF
" 87 l 0007 |PID0O=0001 2|+
O

ooozm T 0004

RID0=0001 S1 01|-

RID0=0001 S1 12|
RID1=0008 S1 | - RID0=0001 S1 02|- RID1=0007 S1
PID0=0001 1+[0006|" L J1_0506 51

Mpymepsbl NporpaMmMmMpoBaHns Macok:
RID1=0001 S1 57&+ | PeTtpaHcnupoBaTtb nakeTbl 0T 0001, TONMbLKO €CNN OHWU YyXe peTpaHCNUpOBaHbI
peTpaHcnaTopamun 5 U 7. B ntoGom gpyrom criyuae oHuM He peTpaHCNMpyeTCA.

RID7=0001 D1 57&- | He peTpaHcnupoBaTb nakeTbl, NpegHasHadyeHHble moaynto 0001, koTopble yxe
peTpaHcnnpoBaHbl peTpaHcnsaTopamu 5 U 7. B nwobom gpyrom crnyvae OHu
peTpaHCnnpyoTCS.

RID1=0001 SO 07|+ | PeTtpaHcnupoBatb nakeTbl OT 0001, TONbKO ecnM OHU yxe Bbinu
peTpaHcnnpoBaHbl peTpaHcnaTopamu 0 AJTM 7. B nobom gpyrom criydae oHu
He peTpaHcnpyeTcs.

RID1=00FF S1 07]- | He peTpaHcnunpoBaTb naketbl OT rpynnbl aboHeHToB (0001, 0002...000E),
KoTopble yxe Obinu peTpaHcnnpoBaHbl petpaHcnsaTtopamu 0 NN 7. B nobom
APYrom criy4ae OHW peTpaHCnpyeTcs.

Euwe oauvH npunmMmep (I'IOBTOpI/ITeJ'II/I B J'IVIHVIPO) NOoKa3aH Ha PUCYHKE HWXe:

== ~ y
- O« bt —= -W
0002 ooo3 Rt 2]0004 'Rt 3]0005

RID0=0001 S1 RID0=0001 SO RID0=0001 SO RID0=0001 S1
RID1=0006 SO RID1=0006 SO RID1=0006 SO RID1=0006 SO

Heobxoanmo obecneuntb cBA3b Mexay mogynamm 0001 n 0006. [Anga atoro noHagobunocs 4
peTpaHcnsTopa. [Mpu nnaHupoBaHuM OOHaPYXMNOCb YacCTUYHOE NPOXOXAEHME paguocurHana
mexgy 0002 m 0004 mn wmexagy 0003 m 0005. Ecnn 3anporpammupoBaTb pPeTpaHCrsaTopb
cTaHgapTHbeIMK cpeactBamn (6e3 aHanmsa Macok), To B adupe 6yayT nuHWe nakeTbl, KOTopble
MOTyT NpMBECTU K HE paboTOCNOCOBHOCTUN CUCTEMBI.
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PID0=0001 3&+

PID0O=00FF 0&+
[0003] " *Os > O »O« 50u”"
0002 0003 m0004 MOoos

RID0=0001 S1 RID0=0001 SO 0&+ RID0=0001 SO 1&+ RID0=0001 SO 2&+
RID1=00FF SO 1&+ RID1=00FF SO 2&+ RID1=00FF SO 3&+ RID1=0006 S1

BBeageHve COOTBETCTBYIOLMX MACOK Y PeTPaHCASTOPOB MO3BOMMIO CTPOro onpeaenuTb NyTb
npoxoxaeHnsa naketo mexay moaynamm 0001 n 0006 He obpallas BHAMaHME €Cnu fn Npsamoe
NPOXOXAEHNE CUrHana mMexay MoaynsmMu petTpaHcnatopamm Unm Her .

1.1  PETPAHCRSIUMSI C NOAMEHOM AGPECA MONMYYATENSI

PaccmoTpum npumep, korga ¢ 6asosoro mogynsi 0001 Heobxogumo onpalwmneaTb YCTPONCTBA
nogkntodeHHole k 0002-0005. MMpuyem rpynna mogynen 0003-0005 HaxoauTcs B HE 30HbI
yctonumeou cea3u. MNMocne Beoga nostoputens Rt0 y moaynen 0003-0005 Heobxoammo nponucaTb
MacKu pacLUMpPEHHOro npuema, 4Tobbl UCKMOYUTL MpUMEM MpsiMbIX NakeTtoB. baszoBomy moaynto
Takke HeoOX0AMMO NponucaTb MacKy pacLUMPEHHOro Npuema:

TXID=0001, WA =0 -TXIDZOOOI, WA =0 - TXID=0001, WA =0
0003 PID0=0001 0|+ 0004 PID0=0001 0|+ 0005

PID0=0001 0|+

0002 RT=00

R TXID=0001, WA = 0 RIDO=00FF S1
PID0=000F 0|+ [0001
,D,aHHaFl cxemMa Tpe6yeT OONOJTHUTENbHbLIX HACTPOeK - MnporpamMmmmpoBaHne MacoK. C

MOMOLLbIO MOAMEHbI agpeca nonyyatens y peTpaHcnaTopa HacTporku 6yayT BbIrmsaeTb
cnegyoowmm obpasom:

0003 |TxID=0002 WA =0 [0004 |TXID=0002 WA =0 TXID:0002 WA =0

RT=00
0002 RID0=0001 S1 OOOF

TXID=0001, WA =0 p1p1=000F S1 0001

TXID=0002 WA =0

Y Bcex moagynen Kpome peTpaHcnatopa 0002 HacTporku OyayT oOAUHaKOBbIE WU
OTCYTCTBYHT Macku pacClUMPEHHOro npvema. 3TO NO3BONUT ObiTb MM B3anMMO3aMEHSEMbIMU -
nobon mMogemM MOXHO MOMEHSATb MecTamu B T.M. ¢ 6a3oBbIM. Takke, KOHUrypaums nos3sondet
"oTBA3aTbCA" OT HOMEpa peTpaHCnATopa - €ro MOXHO MEHATb He KOHMUrypupysi ocTarbHble
MOOEMBbI.

MpuHuun paboTbl AaHHOM CXeMbl CheayloLwumin: Bce Moaynu (Kpome peTpaHcnsitopa)
nepegarT MHOpMauuo B agpecHom pexnme 6e3 noareepxaeHus mogynio 0002 ($TXID=0002
WA=0), koTopbin siBnsietca petpaHcnaTtopoMm. Moayns 0002 nony4dms nakeT ot mogyna 0001
peHTpacnmpyeT ero n NoAMeHsieT agpec HasHavyeHusa Ha 000F ($RID0=0001 S1 O0OF). MNakeTbl oT
0003-0005 Takxe peTpaHCnMpyTCs, HO agpec HasHadeHus noameHsietcs Ha 0001 ($RID1=000F
S1 0001).

7 . 2 T1PNEM PETPAHC/INPOBAHHbIX MAKETOB

Mpy NpoxoXxaeHUn nakeToB Mexay MOAYNs MU Yepes CeTb NOBTOpPUTENEN (PETPaHCNATOPOB)
XenatenbHO UCKMYNTb AyOnupoBaHWe OT COCeQHUX PETPaHCAATOPOB HEKOTOPbIX CryXebHbIX
nakeToB npouecca obmeHa MHopmaunen, T.K. OHU TpebyoT HEMEANEHHON peakumu, U NO3TOMy
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BO3MOXHO 3arnofiHeHne admpa NUWHUMM NakeTamn, YTO YMeHbluaeT OO6Ly0 NPOMNYCKHYHO
CcnocobHOCTb KaHana.

ANst NCKMIOYEHUs1 NpMEMA He HY>KHbIX MaKeTOB MMEETCS1 BO3MOXHOCTb YCTAHOBUTb MAcky Ha
NPUEM/UTHOPUPOBAHNE MaKETOB TONMbKO OT OMNpPeAeneHHbIX PeTpaHCAATOpPOB WM rpynnbl
peTpaHcnsaTopoB. [MporpammupoBaHve NpuMéMa nakeTa OT PETPAaHCNATOPOB OCYLIEeCTBRseTCA
komangHon $PIDx. Bcero moxeT ObiTb 3anporpammupoBaHo o0 8 3HaveHun PID. CuHTakcuc
BBOJA W NOrMkKa Macku aHanormyHa macke npu aHanmse Pl npouecca peTpaHCcnsumMm nakeTos.

PaccmoTtpum npumep:

@ TXID=FFFF @ TXID=FFFF
RtO\Rtl / RtO\Rtl‘/

PID0=0001 1|+

Jdonyctnm, 4To B AaHHOM MpUMepe HEU3BECTHO, KakK 3anporpaMMmpoBaHbl PETPAHCIATOPLI
0,1 n 2. Ho nsBecTHO, 4YTo 0002 HaxoauTcAa B paaMoBMaAMMOCTM BCceX 3-X. Takke, eCTb YaCcTU4HOe
npamoe npoxoxgeHne naketoB mexagy 0001 m 0002. Heobxogumo, 4tobbl nakeTbl oT 0001
BOCNpUHUManucb mogynem 0002 no eAMHCTBEHHOMY MyTH - Mpolleglune Yepes petpaHenaTop 1.

Mocne BBoga moaynto 0002 3HadveHne PID0=0001 1|+ , oH G6yaeT obpabaTbiBaTb NakeTbl
TONbKO MnpoLueaLume Yepes peTpaHcnsaTop 1. Bce octanbHble 6yayT UTHOPUPOBATLCS.

MpvMepbl NporpamMmMmnpPoBaHKS MacKu:

$PID0=0001 57&+ MpuHumaTe nakeTbl oT 0001, TONbKO €CnM OHM ObiNM  peTpaHCNMPOBaHbI

peTpaHcnsaTopamun 5 M 7. B niobom apyrom cryvyae OHU UrHOpUpyeTcs.

$PID3=0004 57&- He npuHumate naketbl oT 0004, «koTopble Obin  peTpaHCnMpPOBaHbI

peTpaHcnsitopamn 5 U 7. B nioGom gpyrom criy4yae oOHM NPUHUMAKOTCS.

$PID7=0011 07|+ MpuHumaTb naketbl oT 0011, TONbKO E€CNN OHU YXe ObiNn peTpaHCnMpPOBaHbI

peTtpaHcnsaTopamu 0 UJTN 7. NHaye OHWM MTHOPUPYIOTCS.

$PID3=00FF 07|- He npuvHumatb naketbl oOT rpynnbl 00, KOTOpble ObINM peTpaHCrMPOBaHbI

7.3

peTtpaHcnsaTopamn 0 UJTN 7. B ntobom apyrom criydae OHu NpuUHMMatoTCs.

PaccmoTpym npumep 13 LenoYkyn peTpaHCNATOPOB M3 NpeablayLuero npumepa:

[0003] > O > O« pO 0« [6008]

PID0=0001 3&+
PIDO=00FF 0&+ B¢ 0]0002 [RE 10003  [RE 2]0004 Rt 3]0005

RID0=0001 S1 RID0=0001 SO 0&+ RID0=0001 SO 1&+ RID0=0001 SO 2&+
RID1=00FF SO 1&+ RID1=00FF SO 2&+ RID1=00FF SO 3&+ RID1=0006 S1
PID2=0001 PID2=0001 0&+ PID2=0001 1&+ PID2=0001 2&+

Ecnn mexay peTpaHcnaTopamm BO3MOXHO MPsIMOE NPOXOXAEHWe NnakeToB, TO AOnycTuma
cuTyauua korga, Hanpumep, moaynb 0003 nonyyaeT "cBon" 3anpoc HenocpeacTBEHHO OT
6asoBoro mogyns 0001 uM HaumHaeT nepepaBaTb OTBET. HO B 3TO ke Bpems HauMHaeTcs
peTpaHcnsaumMss 3TOro e naketa-sanpoca mogynem 0002. BosmoxHa Konnusumst B acdupe B
cnepcTeum Yero, Ha oTBeT oT 0003 GyageT "HanoxeH" peTpaHcnnpyembii naket ot 0002. B untore
3anpoc-oteeT oT mogynsa 0001 Ha 0003 He nponaerT.

3apaHue cooTBeTCTBYOWMX Macok PID (Ha pucyHke OTMEYeHbl 3eNeHbIM) UCKIHYaeT 3Ty
npobnemy - modynb NpuMMET M BbliAACT Ha CBOW MOPT 3anpoc TONbKO TorAda, korga coBsnaget
ycnosue B macke PID.

UrHOPUPOBAHUE NMAKETOB

B wmogyne peanu3oBaHa BO3MOXHOCTb WIHOPMPOBAHWUS MNaKeTOB OT OnpeaeneHHbIX
aboHeHTOB N nNpuéma nakeToB TOSMbKO OT onpedeneHHoro aboHeHTa (rpynnbl abOHEHTOB).
[aHHoe cBoncTBO yAOOHO MCMNOMb30BaTb MPU OpraHM3auun pagnmoceT B LUMPOKOBELLATENbHOM
pexunme C OQHOW UNN HECKONbKMMK 6a30BbIMU CTaHUMUSIMU, Koraa NpUEM nakeToB OT abOHEHTOB,
He sBnAlLWmnXca 6a3oBoON CTaHUWen, HexenaTeneH. Agpec 6a30Boin CTaHUUKM 3a4aéTcs KOMaHO oM
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$PIDx, B kOTOpOW OTCyTCTBYeT Macka aHanu3a Pl1. 3HaveHne FF B apgpece PID o3Havaert, 4yTO
npu aHanuse PID gaHHas yacTb agpeca He OygeT aHanuMampoBaTbCH, T.€. MMEETCSH BO3MOXHOCTb
3aMackmpoBaTb Lenyto rpynny aboHEHTOB.

MporpammupoBaHMe 6a30BbIX CTaHUMA Takke MOXeT noTpeboBaTbCsA, B crnyyae ecnu
HeCKOnbKO Mogynewn, coegumHeHHbIX B ceTb RS-485, paboTatoT Ha HeCKonbko 6a30BbIX CTaHuuiA. B
3TOM cryvae MnoslyYyeHue LUMPOKOBELLATENIbHOrO NakeTa MOXET Bbi3BaTb KOMIM3WIO B CETU, XOTS
nakeT MoXeT ObiTb NpefHa3Ha4YeH TONbKO OAHOMY abOHEHTY, NoaKNIOYEHHOMY B ceTb RS-485.

PaccmoTpum npumep KoHdurypauum cetu ¢ ogHou 6as3oBon CTaHumewn, paboTarolien B
LUMPOKOBELLATENBbHOM PEXMME.

TXID=FFFF

TXID=FFFF TXID=FFFF
[1o][0001] ———————---—-A---—---Z-Z-z===
___________________ -0003
TXID=004 WA=0 TXID=004 WA=0
ﬁﬁ \-| TXID=FFFF = =
10 ]10002] 5555004

TXID=004 WA=0

basoBasg ctaHuua 0004 nepepaét 3anpoc Ha wmogynu  0001-0003. Kaxpoe WO
(ncnonHuTenbHoe obopyooBaHME), MNOMy4YMB CBOW 3anpoc, NepedaéTt OTBET B MOAYIb. ATOT OTBET
Takke NPUHUMAOT BCE MOAYyNM B CETM U nepepatoT B cBon nopt. Ecnn, Hanpumep, ans WO
moaynst 0003 HeobGxoaMMoO He AonycTuTb nonyyveHne uHgopmaumm ot O pgpyrux mogynen,
poctaTtodHo yctaHoButb B 0003 3HadeHue PID, paBHoe 0004. B atom cnyvyae Ha
nocnegosatesbHbIv NopT 0003 6yaeT nocTynaTb MHGOpPMauuUs ToNbko OT 6asoBon ctaHummn 0004,

OpHako 3Ty 3agady MOXHO peLumnTb Apyrm cnocobom (6onee npaBusbHbIM) - YCTAHOBUTL Y
moaynen 0001-0003 agpecHbiv pexxum ¢ 0004 6e3 noatesepxaeHus (TXID=0004 WA=0).

Konnuanm B cetn RS-485 mMoryT BO3HUKHYTb, HanpumMep, B CreayoLlen CUCTEME:
PID0=0002

0002
PID0=0005 PID0=0003
0007 PID1=0007 D RS485  pip1=0004 0003

PID2=0006

O6bekTbl pacnonoXeHbl MO pasHble CTOPOHbI BonbLLOoro 3ganus. MNpu ncnonb3oBaHUM O4HOM
0a3oBoN CTaHUMM OXBaTUTb BCIO CeTb cOopa MHdopMauun He npeactaBnsAeTcss BO3MOXHbIM.
MoaTomy ObINO NPUHATO pelleHne ycTaHoBUTL ABa 6a3oBbix moayna 0001 u 0002 no pasHble
CTOPOHbI 34aHus. B gaHHOM cuTyaumm BbISICHUITOCL, YTO nakeT oT 0006 npoxoauT kak B 0001, Tak un
B 0002. O6a mogynsa npu 3TOM O4HOBPEMEHHO BbIAAOT 3TU NakeThl B ceTb RS-485, 4To BbI3bIBAET
KONMM3unio. YcTtaHoBKa COOTBETCTBYHOWMX 3HadeHun PID Ha mogynax 0001 m 0002 pewaet
npobnemy. B gaHHom koHdurypaumm 0001 6yaeTt nrHopupoBaTb AaHHble oT 0006. MHdopmaums
oT 0006 BygeT noctynaTth B LeHTpasbHbI NYHKT Tonbko Yepes 0002.

Ecnn mogynem nonydeH nakeT, cogepawuin nHpopmaLmio ansa yaanéHHomn
KOHUrypaumm, oH obpabaTbiBaeTCca HE3aBMCUMO OT TOrO, HAXOAUTCA N aapec

OoTnpaBUTENA NakeTa B CNNCKe akKTUBUPOBAHHbLIX aapecoB BUPTYyalribHbIX ©a3oBbIx CTaHLlI/II7I
nnm Her.
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8 OunbTPAUMS AHHBIX

B moayne peanu3oBaHbl NpocTble (OUNbTPbl NAKETOB Ha MNPEANONOXEHUM O TOM, YTO B
NonynsapHbIX TENIEMETPUYECKNX NMPOTOKOMAaX nepBbii 6anTom MaeT agpec yctponcTtea. B dounbTp
MOXHO BKIOYMTb OManas3oH paspelleHHblx 3HadeHun ot 0x00 go OxFF - ecnu 3HadeHne 3agaHo
(paspelLLeHo) nakeT nNpoxoauT Yepes punbTp (Nepedaetca B acmp, NpUHUMaeTCca M3 adpupa unu
peTpaHcnmpyeTcs), nHade ypansietcs. NpumeHeHne unbTpoB NO3BOMSET BKMNOYUTbL MOAEM B
obwyto cetb RS485 n He nepepaBaTb B 3dmp Becb Tpaduk (BblgaBaTb Ha MOPT) unu
peTpaHCnMpoBaTh TOMbKO KOHKPETHble nakeTbl. KOHeYHO, AONns  KOPPEeKTHOW dunbTpauum
HeobXxoanMOo 3HaTb TUM OAHHbIX.

lo ymonyaHuro, ece ¢buribmpbl OMKITHOHEHbI.

dunbTpbl 3a4a0TCA B KOMAHOHOM pexume crieqyowmmMm KomaHgamu:
$xFL=cccc 3apaet cnocob unbTpaymmn cccc (cnocobbl unbTpaumm onucaHbl ganee);
$xFLDMP BbiBO4 afpecoB paspeLleHHbIX Angd unbeTpaunm;
$xFL+aabb BknoveHne ananasoHa agpecoB aa-bb ong paspeweHus ounbTpaumm;
$xFL-aabb McknoveHne gnanasoHa agpecos aa-bb 13 paspelweHna ansa unstpaumm;
$FLS 3anucb agpecoB ana unsTtpaunn B SHOSIY;

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

Cnocob dunbtpauun ($xFL) xpaHutcsa B obem npodune mogema n MoXeT OblTb U3MEHEH
yaaneHHo no acpupy. Camum e agpeca B npodune He XpPaHATCH U He MOryT ObiTb U3MEHEHbI
ypoaneHHo. CooOTBETCTBEHHO, [Ansa 3anucm cnocoba dunbtpaumm B IOHO3IY Heobxognmo
BbINONHUTL KoMaHay $S (ans agpecos - $FLS). Bo3amMoxHbl cnegyowmne BapnaHTbl unbTpauun:

---- | PUNbTpP OTKNIOYEH (3HaYEHNE N0 YMOMNYaHUIO).

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 KOPPEKTHOCTWN KOHTPObHOM cyMmmbl nakeTta (CRC).

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

1BYT | dunbTp 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 nepegayqn. 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 unbTpauum Ha npumepe unbTpa UCXOAAWNX AdaHHbIX B adup
npvBegeM crneayoLLyo MPOCTY CXeMmy:

Slave Modbus RTU O6meH no
0x11 PaAMo o 10 slave 0x13|
110_slave 0x12|
Slave Modbus RTU < PunbTp Ha nakeT 0x13
0x10
RS 485

| Master Modbus RTU |

B cywecTByioLLy0 NPOBOAHYH CUCTEMY HEODOXOAMMO BKMIOYUTL yAANEHHbIM U NOKanbHbIN
moaynb 10. be3 dunbTpauMM NakeToB BecCb TpaduK Mexay MacTepoM U yCTpoucTBamMu C
agpecamm 0x10 n 0x11 nepegasancs 6bl B achup. MNMocne 3agaHms Ha moayne |O_Slave ¢ agpecom
0x12 dunbTp TOoNbko Ha nakeT 0x13, B achmpe GyayT 3anpocbl Tonbko Kk mogynto |O_Slave c
agpecoMm 0x13. lNocne 3Toro OCTaHeTCA TOMbKO YCTAaHOBUTb Ha MacTepe KOPPEKTHbIN Tan-ayT
OXMAaHUsA OTBeTa C y4eTOM 3a4ePXKK1 nepeaayn AaHHbIX B achmpe.

Takke, Ha mogyne 10_Slave 0x12 Heobxoaumo byaeT 3agath Bpemst SPACT - Ha CKOpOCTK
9600 3HauyeHun 5-10mc Gyaet pocrtatoyHo. [daxe ecnu oHo Oyaet Gonblie Yyem Bpemsa Mexay

3anpocom N OTBETOM, Hanpumep, mexay mactepom u Slave 0x10 u oTOT "ckneeHHbIn" 3anpoc-
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oTBeT nonagaetr B Oydep moayna IO_Slave, oH oTbpocutca NO NpUYMHE HE COBMAaAEHUSA
KOHTPOSBHOW CYMMbI.

8.1  ounbTPAYMS MCXOBAMX AHHBIX

duNbTp  BXOAAWMX [JaHHbIX MO nocrnegoBaTenbHOMY MNOPTY  (MCXOOAWMX  AaHHbIX
npegHasHaveHHbIX 418 nepegadn B ahup) MOXKeT NPUHUMAaTL cregytowme 3HadeHns:

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

Mpun 3HaveHun dunbtpa NONE, nakeTbl nocTynusluiMe NO nocnegoBaTefibHOMY MopTy He
nepegatoTcsa B acup BoobLue.

CnegyeT OoTMETUTb, YTO KOHTpONbHasg cymma no Modbus RTU/ DALLAS CRCS8 y nakeTta B
Bydepe noacumTbiBaeTca e8cez2da MNOITOMY, ecnv 3agaH unbTp RTUA wmnu DL8A, TO He
06s3aTenbHO 3a4aBaTh COOTBETCTBYHOLLMIA TUM NPOTOKONA BXOAALWMX AaHHbIX (koMaHaa $DAT).

8.2  ounbTPAUMS BXOAWMX JAHHBIX
qDVlanp BXOoOALWNX OAHHbIX U3 Scbl/lpa MOXeT NpuHnMaTb crieayruimne 3Ha4eHunaA:
—---, RTUA,DL8A,1BYT,NONE

Mpun 3HayYeHun dunbTpa NONE, OaHHble NOofyveHHble M3 admpa He BblgalTca Ha
nocnegoBatenbHbIA NOPT BoobLLE.

8.3  ounbTPAUMS AHHBIX NPY PETPAHCASILIMM

PuUnbTp peTpaHcnpyeMblX AaHHbIX MOXET NPUHMMATL CReayoLme 3HaYeHUs:
----, RTUA,DL8A,1BYT

PaccMOTpuMM npuMeHeHne dunbTpa Npyu peTpaHcnsaumm Ha npumepe. M3BecTHO, 4To B
cucteme npumeHsaeTtcs npotokon modbus rtu. PeTpaHcnsauma ocywecTtBnsetca no uenodke. K
moaynam 0002-0006 nogkntoveHbl slave yctponctea ¢ agpecamu 0x20...0x24 coOTBETCTBEHHO.
KoHdurypaumsi Ha ypoBHE paclUMPEHHOro npuvemMa U peTpaHCnAuun BbIMSAUT cnegyowmm
obpasom:

PIDO=00FF 0&+

RID0=0001 S1 RID0=0001 SO 0&+ RID0=0001 SO 1&+ RID0=0001 SO 2&+
RID1=00FF SO 1&+ RID1=00FF SO 2&+ RID1=00FF SO 3&+ RID1=0006 S1
PID2=0001 PID2=0001 0&+ PID2=0001 1&+ PID2=0001 2&+
$RTFL+2124 $RTFL+2224 $RTFL+2324 $RTFL+2424

bes 3agaHus unbTpa BO3HMKaET cuTyauus korga, Hanpumep, moaynb 0003 nonyyaet
modbus 3anpoc 21. CHa4ana oH BblAaeT ero Ha CBOW MOpPT, a NOTOM peTpaHCrMpyeT 3TOT 3anpoc,
KOTOpbI Aanee 6ygeT peTpaHCNUpoBaH no uenoyke Ao moayns 0006. B 3TOT MOMEHT YCTPOMCTBO
RTU 21 oTBevyaeT. B uTore nmeem nULLHIOW PETPaHCNAUMIO 3anpoca, Ha KOTOPbLIN B Lienoyke
Aanee HUKTO He OTBETUT.

3apgaHne cdunbtpa $RTFL+2224 GygeT o03Hayatb, 4TO0 Mogynb 0003 Gyget
peTpaHcnvpoBaTb modbus nakeTbl Tonbko C agpecamm 0x22, 0x23 u 0x24. Wrtoroeas
KOHUrypaumss unbTpoB ANA Kax4oro YCTPOWCTBa MoKasaHa 3efieHbiM LUBeTOM. Takxke,
Heobxoanmo ByaeT BbICTaBUTb PUNbTP Ha peTpaHcnauuio modbus naketos - SRTFL=RTUA.
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9 NMPUMEPbLI OPIFAHU3ALWUN CETEU

9.1  AgPeCHBI PEXUM

9.1.1 AZPECHbIV PEXXUM C MOATBEPXOEHWEM.

0002 DATA
‘—

TXID=0001,WA=1, TRY=2

< --.5(.:'.(-*
-0001 — eSS ccccccccccccca..
S~ > 0003
> 5504 TXID=0001,WA=1, TRY=0

TXID=0002,WA=1, TRY=3 '---.....___
TXID=0001,WA=1, TRY=3

B naHHOM pexume rapaHTUpyeTcsl AoCTaBka AaHHbIX agpecaTy. OTocnaB «MHOAVBUAYaNbHbIAY
nakeT, MOAyMNb OXuWAaeT NOATBEPXKAEHUS MPUEMA CO CTOPOHbLI MonyvaTens v NoBTOpsieT nakeT npu
HenonyyYeHun noATBEPXKAEHUS MO WUCTEYEHMU TalM-ayTa paBHOMY BpPEMEHW nepedayn naketa
MaKCUManbHOro pasMepa Ha TeKyLLe CKOPOCTH.

B npaHHOM pexume Moaynb MOXET nepedasBaTb [aHHble TONMbKO OAHOMY agpecaTty, HO
noaaepKmBaTh HECKONbKO BUPTYaribHbIX COeAUHEHMI (OTCbinaTb KOPOTKNE Kaapbl NOATBEPXKAEHNUS).

9.1.2 AZ[PECHbIV PEXXWM BE3 NOATBEPXOEHMSI.

TXID=FFFF COPY=1

0004 | 1x1p-0001 wa=1 TRY=0

Mogynb 0001 BbicTynaet B kadyectBe "Gasbl" (C T.3. BHewwHero obopygoBaHus) n paboTtaeT B
LWMpOKOBeLLaTENbHOM peXMMe - NakeTbl OT Hero npuHumatoT Bce mogynu. Mogynum 002, 003 1 004
HacTpoeHbl Ha Gas3oBbii Mogem 6e3 noaTeepxaeHus. HGOpPMaUMOHHbIE MakeTbl OT HUX OyayT
BblAaBaTbCS TOMbKO Ha NOPT AaHHbIX 6A30BOro Moayns.

9.1.3 AZPECHBIV PEXXVUM BE3 MOATBEPXKOEHWS C [MOBTOPUTE/IEM.
Pexum noBTOpUTENS Y MOAYNSA akTMBMPYETCa ycTaHoBkon napameTtpa $RT u dunbtpa $RID.

P —_——_

—

“« >

BA3OBLM > < > Y BCex Mogynet
0001 "Rt 0 0002] | wa=o,cory-1
TXID=00FF TXID=0001 RIDO=00FF S1 TXID=0001

Takas koHdurypauuna He ucknoyaet npuéma mogynamm 0001 n 0002 «npsMbIX» NakeToB Apyr
OT Apyra, 4To MOXeT NPUBECTU K M30LITOUHbIM NakeTam B acmpe. MNMoaTomy, Npu BBOAE NOBTOPUTENS
B CUCTEMY PEKOMEHOYETCH yCTaHaBMMBaTb MacKn pacLUMPEHHOro npuemMa BCceM MoaynaM co3gaBas
Taknm ob6pasom "BUpPTyanbHbIN" MyTb NPOXOXAEHWS NAKETOB:

BABOBEM < > < > Y Bcex mMomymest
WA=0,COPY=1
0001 P2t o PN
TXID=00FF TXID=0001 RIDO=00FF S1 TXID=0001
PIDO=00FF 0|+ PID0=0001 0|+

B atom cnyyae, 0001 6yget pearmpoBatb Ha nakeTbl OT 0002 TONbKO, €CNN OHX NPOLLSM Yepes
nosToputens 1 ByaeT urHopuposaTtb NpsiMble NakeTbl. Toxxe camoe BepHo n ansa 002.

AnbTepHaTMBHasi cXxema C MOAMEHOW afpecoB Mpu pPeTpaHChsAUMM MNokasaHa Ha cregyowem
PUCYHKe:
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BABOBHM < > <« > Y Bcex Mogmymnem
0001 Q RT=00 WA=0,COPY=1

0003 R|p1=0001 S1 0002
TXID=0001

9.2  PeEXuM «lUIMPOKOBELYATE/IbHbIA»

9.2.1 [UMPOKOBELIUATEIBHASI CETb BE3 FTAPAHTUM [JOCTABKW COOBLLUEHUA

6004
0004

|V Bcex momyneit TXID=FFFF COPY=1 |

Mogynu 0001-0004 aBngaTCa paBHOMNPAaBHLIMU YfieHaMU CETU U MOTYT NPUHUMAaTbL NakeTbl
Apyr oT Apyra.

HecMoTpsi Ha TO, YTO B JAHHOM peXMUMe HEeT rapaHTuu AOCTaBKN COOBLLEHUI, OH
ABNSAETCH NPeanoyYTUTENbHBLIM NMOYTU BO BCEX Cry4vasX, T.K. MEXaHU3M OOCTaBKu
coobLLeHnn peannsyeTcs Ha 6onee BbICOKOM YPOBHE - Ha YPOBHE MPOTOKOSOB
obopynoBaHus, NOAKNMIOYEHHbIX K Mogynam. [pu "HopmanbHON" CBA3N, NULIHNE NAKEThI
NOATBEPXOEHNA OT cCaMUX MOAYNen MOryT "3arpy3ants" pagnoadup, TeM caMmbiM CHU3UTb

NPOMNYCKHY CNocoOHOCTL kaHana. [daHHas agpecauus yctaHoenena MO YMONMYAHUKO

9.2.2 UMPOKOBELUATEIBHASI CETb C FAPAHTUEN JOCTABKM COOBLLEHUM

TXID=FFFF COPY=1
| TXID=0001 WA=1 TRY=0

Mogynb 0001 paboTtaeT B wupokoBewaTensHom pexume. Moagynun 0002-0004 BxogdaTt B
agpecHbin pexxum ¢ 0001 ¢ rapaHTMen 4OCTaBKU AaHHbIX.

9.2.3  LUIMPOKOBEILATE/BHASI CETb C TOBTOPUTEJIEM
LnpokoBellaTenbHaa ceTb C MNOBTOpPUTENEM MOKa3aHa Ha Crneaylolwem pUcyHke (ans
moaynen 0001,0003 n 0004 kpailHe >xenaTenbHO YCTaHOBUTb MAacCKM pPacCLUMPEHHOro npuema,
4YTOBbI MCKIHOYNTL NPUEM NPSAMbIX NAKETOB):

|V Bcex momyneit TXID=FFFF COPY=1|

PID0=0001 0|+[0003 Doooz 0001] PIDO=00FF O+
PID0=0001 0|+[0004 RT=00 BASOBEM

RIDO=00FF S1
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10 wueroBAHUE fAHHBIX

B moayne peanu3oBaHo 2 meTtoaa wudgpoBaHusa - AES128 ¢ 16 GUTHBIM KIFOYOM U NPOCTOE
XOR wwudposaHne. Metogom AES wmndpytoTcs TONbKO Nofb3oBaTeNnbCckne gaHHble. MeTtogom
XOR TONLKO 3arornoBoK.
Kntoun AES 1 XOR Henb3s y3HaTb. Vix moxHo nnbo yaanuTb, NMbo n3mMeHuTb
Mo ymonuanuto, kntoum AES n XOR HE 3AAHDI.
MpnsHakoM Hanuums knoyen sensietca metka *KEY (gns knoya AES)
nnu meTka *SK (gns krntova XOR) B pesynbTaTtax BbiBoga komanabl SDMP.

10.1 1meroBAHME AES

WndpposaHne AES ocywecteBngerca ¢ nomowbio 16 GuTHoro kntoda. Knwod 3agaetca B
KOMaHOHOM pexume c nomolubio komaHg $KEA (B ASCIlI cumsonax) unu $KEH (B 16-puyHom
dopmare).

[aHHble wndpytotca Onokamm no 16 Gamt. B koHue OGnokoB pobaensietca 32 ©OuTHas
KOHTponbHaa cymma. [locne aToro, 3awmdpoBaHHbIM GnNOK NepegaeTcs Ha KoaupoBaHWe Ans
nepeaayn B achmp (aobaensetca 3aronosok, FEC, pasbuska Ha 6noku 1 1.4).

Y Kagoro mogyns AomkeH 6biTb 0OMHAKOBLIN KoYy, B criyvae, ecnn nocne gewmdpoBaHnga He
coBnagaet 32 GuTHasi KOHTPOSbHAasi CymMa, JaHHble B MOPT HEe BblOAlOTCA.

MakcumanbHbIll pa3mep none3Hbix OaHHbIX Nnepedasaembix 6 3ghup e 1 nakeme npu
ucnonb3o0eaHuu wugpoeaHusi AES cocmaensiem 508 6atim.

10.2 1mneroBAHME XOR

LLngppoBaHme XOR ocyLlecTBNsieTcst ¢ NomMoLLbio 6 6anTHoro knoya metogom onepauun XOR.
Kntou 3afaetcs B kOMaHAHOM pexume ¢ noMolbto komanabl $SK (Simple Key). JaHHbIM MeToaOM
wndpyeTcsa 3aronoBok naketa. Ecnn Ha yganeHHom mogyne kntod SK 6yaeTt 3agaH HEBEPHO, TO Y
3arofiloBka naketa He coBnageT KOHTPOnbHasi CyMMa M nakeT He Oyaet aekogupoBaTbed. [JaHHoe
cBoMCTBO OyaeT nonesHo, Korga B npedenax pagavoBUMOMMOCTM TeEKylwen ceTu nosaBnsieTcs
aHanornyHasa gpyras. 9T0 MOXeT UCKINIOYMTbL HEKOPPEKTHOE NoBeAeHWe, Hanpumep, BCTpoeHHoro 10
MoAayns Moayns.
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11

11.1

11.2

Mogynb BBOAA BbiBOAA (10)

OBLUMNE CBELEHUA

CocTosiHMe BXO40B/BbIXOO0B MOAYNS MOXET ObiTb MPOYMTaHO/YCTaHOBMNEHO MO paguokaHany
U1 No akTMBHOMY MHTEpdency komanHgamm Modbus ASCII/RTU (pacno3HatoTcst aBTOMaTUYECKN).
dopmaTbl coobLLeHN 1 KapTa PerncTpoB nNpmeeaeHa B pasgene "Kaprta pernctpos Modbus".

Mogaynb BBOAa/BbIBOAA MOXET paboTaTh B Criegytowmux pexumax:

IO_Slave — naccuBHbIN pexum, MoAynb MNpUHAMaET MO pagMo WU akTMBHOMY MOPTY W
BbIMOMHSAET 3anpockl U KOMaHabl B npoTokone Modbus. BknoyeH no ymonyaHuio.

IO_Master — mactep pexum. Mogynb cam dopMupyeT B LMKMAe 3anpocbl N0 pagno wunu
aKTMBHOMY MOPTYy KOMaHAdbl B npoTtokone Modbus and onpoca W ynpaeneHus YyAaneHHbIMU
moaynsamun, pabotarowummn B pexume |O_Slave, Gnarogaps demy obecneumBaeTcsi TpaHCnAUUA
COCTOSIHUS BXOLOB yAarneHHbIX MOAynen Ha BbIXodbl Mactepa U HaobopoT — BXOAOB MacTepa Ha
BbIXOAbl YAANeHHbIX MOgYeN.

IO_Chain — macTtep pexum. AHanormdyeH pexumy 10O_Master. Otnuune ot pexuma 10_Master
coctour B TOM, u4TtO Moaynm |O_Slave onpawmBaloTca He nooyepenHo, a  OdHUM
wnpokoBellaTenbHbiM naketoM. Kaxabin mogynb |O_Slave nonydmB Takowm nakeT, NPOMNUCLIBAET B
HEeM WH(OPMaLMIO O CBOMX BXOAax, BbICTABMSIET CBOWM BbIXOAbl M peTpaHCnupyeT nakeT Aanblue.
Pexum 10_Chain moxeT 6bITb 04HONPOXOAHBbIM NN ABYXNPOXOAHbIM. C MOMOLLbIO JAHHOro pexxmma
MOXHO OnpalnBaTb MOOYNM HaxoAsLWwmnecs BHE 30Hbl pagvo BUOUMMOCTM MacTepa Yepes cocegHue
moaynun |O_Slave He npozpammupysi pyHKUUU peHmpaHcasuuu modyris.

IO_Trans — (npo3padHoe TpaHCAMPOBaHME) MACCUBHbBIN PEXMUM, MOOYMb NPUHUMAET MO paguo
UM aKTUBHOMY MOPTY U BbINOMHAET 3anpockl M KoMaHabl B npoTtokone Modbus. AHanornyeH pexumy
IO_Slave. B pononHeHun K Hemy, BbIXOAbl MOAYNSA YCTaHaBNUBAKTCA 3HAYEHUSIMU, KOTOpble
nepenaroTcsl BO BCEX MH(POPMALMOHHbIX NakeTax.

Pexxum |O_Master BkntovaeTtcsa komangon SIOMASTER
Pexxum |O_Chain Bkntoyaetcs komaHaon SIOCHAIN
Pexum |O_Slave BkntovaeTcsa komanaon SIOSLAVE
Pexum IO_Trans Bkntovaetcs komaHgon SIOTRANS

Bxogbl IN1...IN4

K yeTbipem napam knemm IN1...IN4 nogknoyaloTCa BHELWHME OUCKPETHbIE AAaTYMKM TUNa «Cyxom
KOHTaKT» (BbIKNOYaATENM, KHOMKN, KOHLEBbIE BbIKNOYaTENM, KOHTaKTbl perie unu aT4yvMku pasnmyHoro
TMNa C TPaH3MCTOPHbIM BbIXO4OM) UNN TPAH3UCTOPHbIE KINKOYM N-P-N TUNA C OTKPbITbIM KOSIEKTOPOM.

Kaxagblh  BXoO MMeeT  CBETOAMOAHBIA  MHOMKATOP  COCTOSHMWS,  PacChnoOSIOKEHHbIA Y
COOTBETCTBYKOLWEN Napbl KNnemm. VMIHankaTop 3aropaeTcs npu 3aMmblKaHUN KIEMM.

Bxogbl Moayns He UMeIoT ranbBaHUYECKON Pa3Bs3kN HU Mexay COBOW, HU C BHYTPEHHUMM
uensamu (koHTakTbl GND Bcex BXOAOB COeANHEHbI BHYTPU MOAYNS).

BHyTpeHHee conpoTVBNeHME KOHTaKTOB NOAKMHYAEeMbIX K BXO4AM He AOIMKHO MpeBbillaTh
100 Om.

Cxema nogkntodeHms BHewwHuX uenen k Bxogam IN1...IN4, a Takke BHYTPEHHASs CXxeMa BXOAHbIX
uenen moayns (Ha Nnpumepe o4HOro KaHana) NokasaHa Ha CriegyloLeM pUCyHkKe.

OunckpeTHble B
BXoAbl
IN1 _@ o K npo leccopy
GND 1nF
12T
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11.3 Bbixogsi OUTL...OUT4

K deTblpem rpynnam knemm OUT1..OUT4 nogknoyalTcs BHELWHWE WUCMONHUTENbHbIE
YCTPOWUCTBA.

Bbixogbl OUTL1...0UT4 npeactaBnaoT coboW  MNepeknovalolme anekTpoMarHuTHble pene,
No3BONAOLLNE KOMMYTUPOBATL Harpysky ¢ MakCMmasibHO OOMYCTUMbIM TOKOM 4 A npu HanpskeHuu
250 B 50 'y unn 4 A npy NOCTOSIHHOM HanpsbkeHun 24B. Ha knemmbl BbiBEOEHbI CyXMe KOHTaKThbl
pene co criegywmmMm 0603HaYEHNAMN:

e A — HOpMaribHO 3aMKHYThbIN;
e B — nepekngHou;
e C — HOpMasribHO Pa3oOMKHYThIN.

Kaxabiin Bbixogq OUTL...OUT4 umeeT COOCTBEHHbLIA CBETOOMOLHLIA WMHOMKATOP COCTOSIHUA,
pacnonoXeHHbI HEMOCPEACTBEHHO Y COOTBETCTBYHOLLEN rpynnbl Knemm. VIHaukaTop 3aropaetcs npu
cpabaTbiBaHuK pene (3amblkaHun knemm B n C 1 pasmbikaHue knemm B n A).

Bbixoabl pene Moayns ranbBaHWYECKW pa3BsidaHbl Mexay co60M U BHYTPEHHUMU LensiMU.

11.4 TtecrBxogos/BbIxOg0B

PaboTtocnocobHOCTE BXOAOB/BbIXOAOB MOXeT ObiTb npoBepeHa no komaHae BOOT_DEF
3arpysumka. Npu nepexoge B pexum BOOT _DEF moaynb 10 cTaHOBUTCA He akTMBHLIM. B pexume
TECTMPOBaHMA NPU 3aMblKaHUN COOTBETCTBYIOLLErO BXO4A, 3aMblkaeTCA COOTBETCTBYIOLLMI BbIXO4 U
nHgmkaTop ALARM.

11.5 knemma 1WIRE

Cxema BbixogHoro 6rioka nHrepderica £33
1WIRE nokasaHa Ha pUCYyHKe.

NHTepdenc He wumMeeT OTAeNbHOro
BbiIxoda nuTaHus. BHewHMe ycTponcTsa

»— K npoueccopy
1WIRE_PU

SI2301 *3V3

JOIMKHBbI paboTaTb nmbo noo T i
"napasutHomy" nutaHuio nuvHum 1WIRE, K npoueccopy
nnubo MmMeTb BHeLLHee. ,‘;

BcTpoeHHOM cxembl goctaTodHo gna =
NOAKMYEHNs:,  Hanpumep,  AaTYUKOB
TemnepaTtypbl 6€3 BHELLUHErO NUTaHKUS.

B momeHT npeobpasoBaHus (M3MepeHMe TemnepaTypbl) BKAOYAETCA BHYTPEHHWUI CuUrHan
1WIRE_PU.

Jlornka pabotbl nHtepcerica 1WIRE B OK> $IO1WDMP
COCTaBe MOAYNS BBOAA-BbIBOAA HA JaHHbIN  OK> press ‘s’ to stop...

K npoueccopy

MMBT3904

MOMEHT He onpeaerneHa. ocTynHa Tonbko 1 wire : c
TectoBas komaHaa $IO1IWDMP npu Beoge ~ CSMP dev: |———— CMNCOK AATuMKOB Temnepatypel
KOTOpOWN B KOMaHOHOM pexvme 1) DS18S20 t=+24 02766FCI

2) DS18S20 t=+24 02768905
OCYLLECTBINSAETCS MOUCK W OTODPaKEHUE 3y po1gsa t=+24 02766298
MOAKIIOYEHHbIX YCTPOMUCTB. 4) DS18S520 t=+24 02767E07

5) DS18B20 t=+24 043BC589
Moaynb nogaepxusaet 0o 8-mMu gaTyMKOB 6) DS18B20 t=+24 043BB599 [—
Temnepatypbl (DS18B20 nnn DS18S20) u 7 I

[0 4-x kroven iButton. 8) Twn patumka Temnepatypa
butn dev: |———— Cnucok kntoyei iButton

1) OEF3548B

CepuiiHbIN
KoA AaTuyMka

2) | -
3) CepuiHbIN
1) KoA Krno4a

Peanusauusa noruku pab6otbl uHtepdenca 1WIRE BoamoxHa no T3 3akasuumka.

11.6 Agrecauyms mogynen

[nga koppekTHOM paboTbl MOAYNs HeO6XoaUMO HasHaunTb eMy agpec B cucteme Modbus. Agpec
3apaetcs asymsi komaHgamu $IOADR n $IONDX. Komanaa $IOADR 3apaet 6asoBbii agpec, a
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komaHga $IONDX cmeweHne oT 6asbl. UTorosbii agpec moayns 6yaet paseH $IOADR+$SIONDX.
Ecnn cymma agpecoB npeBblwaeT 3HavyeHue 255 (0xff), To uToroBbi agpec BbiCUMTbIBAETCH NO
moaynto 256. K npumepy, ecnn IOADR=FOh, a IONDX=31h, To utoroBnin agpec dyget paseH 21h.
Takke, MTOrOBbIN agpec He AomkeH ObiTb paBeH 0.

Moaynb B Mactep pexume ocylwectenaeT onpoc mogynen 10_Slave no agpecam: $IOADR+0,
$IOADR+1, $IOADR+2...... $IOADR+7. CootBetcTBeHHO, yncna 0,1,2...7 Ha3biBalOTCA WHOEKCOM
moaynewn |IO_Slave.

MacTtep moaynb MOXeT MMeTb Nnobon 6a3oBbI agpec + cmelleHne. B HeKoTopbIX crny4dasix
Aaxe coBnagatb C UTOroBbIM agpecoM ofgHoro u3 10_Slave (ecnn B cUCTEME HET HUKaKUX ApYrux
YCTPOWCTB MacTepOoB BEAYLLMX ONpOC Mogynen).

Agpeca mogynen |O_Slave MoryT mmeTb pasHyto kombuHauuio $IOADR+$IONDX. MmasHoe,
4yToObl WTOroBbIM agpec Obln  yHUKaNbHbIM M nonagan B AuanasoH onpoca Mactepa
(IOADR+O.....IOADR+7).

Hanee, onsa ynpoweHnst YTeHns Bcerga byaet npegnonaratbesi, YTO MOAYNN MacTep
n 10_Slave no ymonuaHuio umetot oguHakoBbin agpec IOADR=0A, a agpecauus
moaynewn |O_Slave 6yaet onepmpoBaTbCa B UHAEKCaX.

K npumepy, agpec moaynsa IO_Slave ¢ agpecom IOADR+IONDX=0A+00=0Ah nmeet
nHgekc 0 (n0), c agpecom IOADR+IONDX=0A+01=0Bh nmeet nngekc 1 (nl) n T.4.

Moaynb B mactep pexume (IO_Master mnm 10_Chain) obecneumBaeT nHAWKaLMIO
OTCyTCTBUS CBA3N Torbko ¢ mogynamu |O_Slave umetowmx nHgekc 0, 1, 2 nnum 3.
Moatomy, ecnn TpebyeTcs MHAMKaUUA OTCYTCTBUSA CBA3W, TO HEOOXO0AMMO 3adaBaTb
agpec moaynio 10_Slave Tak, 4Tobbl OH Nonan B gnanasoH nHaekcos 0...3.

11.7 Pexum10_SLAVE

B atom pexume moaoynu SBNSAKOTCS MACCUBHbIMW — OHM MPOCAYLUMBAKOT pagnoacmp mnm
aKTMBHbIM MOPT W BbINOSHAOT NpUXOAdALLME NO HEMY KOMaHAbl B npoTtokone Modbus.

Kaxxgomy mogynto OormkeH ObiTb MPUCBOEH YHUKanNbHbIA agpec (6a3oBbin + mMHOekc). bonbuie
HacTpamBaTb moaynb |O_SLAVE kpome kak paguodactu un (yHKUMA BXOOOB/BbIXOAOB ANs
koppekTtHoro onpoca HE HY>KHO.

11.8 PexumMACTEPA 1O _MASTER

B pexume I0_Master moaynb CamMOCTOATENBHO B LMKNE moodyepedHo onpawmnBaeT (PyHKUmnen
FO2/F23 cocTosiHMe BXOAOHbIX KOHTaKTOB BKMIOYEHHBIX B OMPOC yAaneHHbiXx mogynen |0O_Slave,
nonyyaeTt OTBETbl OT HUX WU TpPaHCNUPYET 3TO COCTOAHWE Ha CBOW BbIXOAbl UMW Apyrve Moaynu
IO_Slave. NMomnmo 3TOro, MoAyrnb MOXET TPaHCNMPOBaTb COCTOSHME CBOMX BXOOHbIX KOHTAKTOB Ha
BbIXoAbl yaaneHHblx mogynen 10_Slave yHkunen F15/F23.
Ansa Hactporikn moayns IO_Master HeobxoamMmo 3agaThb cregyroLlme napameTpbl:
$IOF15 Habop nHaekcos moagynen 10_Slave koTopbiM ByaeT nocbinatbCs 3anpoc Ha YCTaHOBKY
BbIXOOOB ¢yHkuunen OFh. Hanpumep, 3HadeHne 310 o3HavaeT, yto |I0_Master 6yget
reHepupoBaTtb 3anpockl yHkumen F15 ¢ agpecamm IOADR+0, IOADR+1 1 IOADR+3;

$IOF15BC o®nar. YcraHoBka B "1" 03HayaeT, 4YTO KOMaHga Ha YCTaHOBKY BbIxodoB, OygeTt
cogepxaTb  LUMpOKOBeLlaTenbHbIn  agpec (cpa3dy BceM). B atom  cnyvae,
moaynb(mogynu) IO_Slave He 6yayT dhopmumpoBaTh OTBET;

$IOF02 Habop nHgekcoB mogynewn 10_Slave koTopbiM GyaeT nockinaTbCA 3anpoc Ha YTeHue
BXOOO0B cyHkumen 02h. Cmbicn aHanornyeH Habopy napameTtpa $IOF15;
$I0F23 ®nar. YcraHoBka B "1" o3HayaeT nogmeHy dyHkumm FO2 dpyHkumen F23 T1.e. BMecTo

3anpoca Ha 4YTeHne BXOOOB, 6yneT nochblnaTbCA 3anpoc cpasdy He 4YTeHue BXoA4oB U
YCTAaHOBKY BbIXOOB.

Ecnn He HyXHO Kakux TO cneuudmyecknx TpeboBaHWiA, ONTMManbHO 3adaTb
Tonbko IOF02 n yctaHoButb ¢hnar IOF23 B 1 (IOF15 3agaBaTb He HyXHO). B
3TOM cnyyae, npw onpoce moayns I0_Slave 6yaet Bcero 2 naketa.

$IOQPT MyTb onpoca (QueryPath). 3agaeT nyTb, yepes koTopbin |I0_Master 6GyaeTt onpawwmsaTtb
yctponctBo IO_Slave - no pagmo (1) nnu aktueHomy nopty (0). 3agaetca GutoBou
mMackon. Kaxgblhi Homep BuTa cCOOTBETCTBYET UHAEKCY MOAYMS.
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$IOPT

$IOWA

$IOMXM

$IOMXS

PaccmoTpum  npuHumun  paboTbl

yAaneHHbIX
yAaneHHbIX
yAaneHHbIX

Mo ymonuyaHuio, onpoc Bcex moaynen BegeTcsi Nno paguo.
Maysa mexgy onpocamu (Pause Time). 3agaeT nay3y nocrne onpoca o4YepeaHoro
moayns 1O_Slave.
Bpewms, B TeyeHun koTtoporo 10_Master oxungaet otseta (Wait Answer) ot 10_Slave.
BpeMms BblpaxkaeTca B yMcne naketoB MakCMMarnbHOro pasmepa Ha TeKyLlenh CKOPOCTMU.
Hanpumep, Ha ckopoctn AR=3 Bpems nepegaum naketa MakCMManbHOro pasmepa
coctaBsndaeT 715 mc. Mo ymonyaHnuio, napametp IOWA =1.
MynbTunnekcop BbIXOOOB MacTepa. 3afaeT Kakon BXo4 M oT kakoro mogynsa 10_Slave
OygeT TpaHCIMpoBaTbLCs Ha Kaxabin Bbixog Mactepa OUT1....0UT4
MynbTunnekcop BbixogoB ansg mogynen 1O_Slave. o ymonyaHuio, Ha BbIXogbl BCEX
moaynen |O_Slave ydacTteylowmux B onpoce, TpaHcnupytoTca Bxoabl 10_Master. C
MOMOLLbIO MYNbTUMNEKCOPaA MOXHO 3a4aTb Ha Kakow Bbixof ntoboro yctponcTtea byget
TpaHcnupoBaTbCcs BXoA C noboro Apyroro yctpowctea. Hanpumep, ans mogyns
IO_Slave n5, MOXHO ykasaTb, 4YTO Ha ero Bbixoq OUT4 GygeT TpaHCnMpoBaTbCA BXOL
IN2 ¢ mogyns |O_Slave n0, Ha Bbixogq OUT3 6yget TpaHcnupoBaTtbcs Bxoa IN4 ¢
moayns IO_Slave n3 n 1.4.

moayna 10_Master Ha KOHKpeTHOM npumepe. Mmeem 3
o6beKkTa 1 NyHKT ynpasneHus. Heobxogumo obecneunTb ynpasneHne BbiIxogamm Ha 2-xX
obbekTax No BXogaM Ha MyHKTe ynpaBreHus, a Takke TPaHCNSAUMIO BXOAOB BCEX Tpex
0ObEKTOB Ha BbIXOAbI B MYHKTE yNpaBreHus.

Ans pelweHns noHagobutcs oguH moaynb B pexume |0_Master (B nyHkTe ynpaBneHus) n 3
mMoayns B pexume 10_Slave (Ha yaaneHHbIx o6bekTax).

MepBbIM genom Heobxoaumo npucBouTb kaxaomy mogynio |O_Slave yHukanbHble agpeca. B
npumepe oHn OyayT cooTBeTcTBOBaTL MHAeKcam 0, 1 n 2. Tenepb nporpammupyem |IO_Master:

$IOF23 =1

$IOPT =02

$IOQPT =11111111
$IOF15 =

$IOF02 = 210

BkntoueHa dyHkunusa F23 (UTeHne-ycTaHoBKa) 3a 1 3anpoc

May3a nocne onpoca oyepeaHoro mogynsa 700mc

Onpoc no paano

dyHKuMmn F15 He HyXHa (Mcnonb3yeTcs "onTumuanpoBaHHasa" dyHkumst F23)
3apjaeM B COOTBETCTBUM C 3agjadven npumeHeHune dyHkuum "02 Read Input
Status” (4TeHMe COCTOsIHME OUCKPETHbIX BXOOO0B) AMs BceX 3-X yAaneHHbIX
moaynen ¢ ungekcamm 0,1 n 2.

3agaem MynbTUNMEKCOP BbIXOAOB MacTepa:

$IOMXM=1,10
$IOMXM=2,21
$IOMXM=3,32

Ha BbIxog OUT1 mactepa byaet TpaHcnuposaTtbea Bxog IN1 moaynsa nO (1,10),
Ha Bbixog OUT2 macTtepa 6yaeT TpaHcnupoBaTtbes Bxog IN2 moaynsa nl (2,21),
Ha Bbixog OUT3 macTtepa 6yaeT TpaHcnuposaTtbes Bxog IN3 moaynsa n2 (3,32).

Cxema paboTbl Moayns B pexume 10_Master 4ns AaHHOro npMMepa rnokasaHa Ha CXeMme:

0.1

| IN
ouT

Livkn 1: 3anpoc Ha uHaekc O

0 1) YteHne on,qd'ém

1 > ) 4 2) TpaHcnauus IN1 Ha Bbixog OUT1
1.2 1 2 3 4
IN 1 ‘ $I0OF02 =2 110‘ Linkn 2: 3anpoc Ha uHaekc 1 |IO_Master
OUT = a4y Usemtriam mom i ouT
1) YteHne BxoaoB
1 2 3 4 2) TpaHcnsums IN2 Ha Bbixog OUT2
M1 M2 M3 M4 1 0.1 1.2 2.3
2.3 ¢ nay3a 700mc
,,,,,
IN oUT 2 ‘ $IO0F02 =21 0‘ Liukn 3: 3anpoc Ha uHaeke 2
1) YTeHne BXxoa0B ‘
1 2 3 4 2) TpaHcnsumsa IN3 Ha Bbixog OUT3 naysa lc
M1 M2 M3 M4

Taknm obpasom, nonHeli Uukn pabotel mogynsa |O_Master 6ygeT coctoaTb U3 3x 3anpocoB 1 3x
otBeToB. Ecnu Bbikntountb dnar IOF23 n ycraHoBuTb cootBeTcTBytowmn napametp IOF15 gns
YCTaHOBKM BbIXOA0B, TO LMK Bbl COCTOAN yKe M3 12 nakeToB (6 3anpocoB 1 6 0TBETOB).

Mocne nepegayun odepenHon komaHgbl Moayne 1O_Master Boigepxmaet naysy 700 mc.
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11.9 Pexum MACTEPA 1O _CHAIN

B pexume |IO_Chain mogynb camocTtoaTenbHo B uumkne onpawwuBaeT mogynu |O_Slave. Unkn
HayMHaeTca C nepedayn nakeTa, rge ykasaHbl Bce mogynu |O_Slave koTopble Heobxogumo
onpocuTb. [lanee mogynb NepexoamT B PeXuMM MpuemMa Ha Bpemd, 3a KoTopoe nakeT "nponget”
yepe3 Bce mogynu IO_Slave. B TeyeHun atoro BpeMeHn moaynb "cobupaeT” oTBETbI OT Mogynen
I0_Slave, a no ucteyeHnn aHanM3mMpyeT NxX U HaYMHAET CrEeaYIOLNA LK.

YapaneHHbin mogynb |O_Slave npuHmas Takon 3anpoc BbICUMTbIBAET TaM-ayT, Yepes KOTopbii
eMy HeobGxoaMmo peTpaHcnupoBaTb ero. Moaynu oTBevaloT B NOPsiAKE CBOEro MHAEKCa - Mogysb C
caMbiM 60MbLUMM NHAEKCOM OTBEYaeT NoCneaHnM.

Ona pabotebl B pexume |0_Chain mogynam |O_Slave HeobxogmMMo HasHavyaTb MHAEKCHI B
COOTBETCTBUM C npeanosiaraeMbiM MapLLUPYTOM - CaMbli CTapLUMn MHAEKC NOCNEaHUNA.

MapameTpbl kogupoBaHus acupa mogynen 10 _Slave ($MN,$DM n $FEC) moryT 6biTb
pasHble - MOAYNM aBTOMaTU4EeCKM YCTaHaBNMBAIOT AaHHble NapameTpbl MacTepa.

Y mogynsa I0_Chain n y mogynen |IO_Slave gomkeH ObiTb OTKIOYEH anropyMTM BbiXxoga B
a¢pmp $LBT (N0 yMONYaHMIO BbIKIHOYEH).

OpHoBpemeHHas nepefada daHHbiX U pabota mactepa B pexume |0 _Chain moxer
NPMBECTN K KOHNUKTaM B 3adumpe 1, Takum obpas3om, K He paboTocnocobHOCTM pexnma
IO_Chain T.K. OH OCHOBaH Ha >XEeCTKMX BPEMEHHbIX TaM-ayTax.

[na HacTponkm onpoca y moayns |O_Chain HeobxoamMmo 3agaTh cneyrowme napameTpsbl:
$IOF02 Habop nnaekcos moaynewn |O_Slave koTtopble 6yayT yyactBoBaTh B uukie; OCHOBHOMN NyTb.
$IOPT Maysa mexay onpocamu (Pause Time). 3agaeT nay3y nocne 3aBepLUeHUs LMKia onpoca.
$IOMXM  MynbTmnnekcop BbIXOOOB MacTepa. 3agaeT kakou Bxog M OoT kakoro moayns |0 _Slave

OyaeT TpaHCNMpoBaTLCA Ha Kaxabl Bbixog Mactepa OUT1....0UT4
$IOMXS  MynbTunnekcop Bbixogos ans mogynen I0_Slave (aHanornyHo pexumy 10_Master)

B pexxume 10_Chain Bo3MOXHO 2 BapuaHTa:
$IOCHAIN 1

OpHonpoxogHon. Mogynb nocbinaeT cneuvanbHbI NAakeT U B3BOAUT TanM-ayT oxuaaHus. o
NUCTEYEHUN ITOrO0 TamMm-ayTa MMM NpWU NOSTyYEHWUM MNpPU3HaKa, YTO MOCMEeAHM MOoAyfb B LEnoyke
OTBETUIT - aHANU3npPyeT pe3ynbTaThbl.

Mogynbe 10_Slave nonyunmB Takom nakeT OXMAAET BPEMS, NOcfe KOTOPOro OH AOSDKEH €ero
peTpaHcnnpoBaTb 1 pa3 OT coceaHero.

Uucno naketoB B acbmpe 6yaet pasHo uncny IO_Slave B cucteme nntoc 1 nakeT oT mactepa.

PaccmoTpum npumep:

B cucreme wucnonesyotcas 4 mogyns 10_Slave -
n0,n1,n2 n n3. Ecnn 6bl mMexay MacTepoM u CO BCEMMU /
moaynamm 6bina Obl  CBA3b, TO MOXHO ObINO 6Gbl
ucnonb3oBatb pexum 1O _Master. BblsicCHUMOCb, 4TO /
MOAYSb N2 HAaX0AUTCA B HE PagMOBMANMOCTM MacTepa, HO i

3aTo "BugeH" yepes n1 n n3. MoxHO 3anporpamMmmmpoBaTthb

n1 wunn n3 Kak PEHTPaHCNATOP, HO J3TO YCIOXHUT

HaCTPOKKY CUCTEMBI. Q $IOCHAIN 1 //

B paHHOM crnyyae, [OCTaToO4HO MepeBecTM MacTep
moaynb B pexum $IOCHAIN 1. $I0F02 =3210

“-----»

Linkn onpoca HadnHaeTcd C nepefaden B 3ovp MacTepoM crneuunanbHOro nakerta, B KOTOPOM
O6yayT nponucanbl mogynu n0...n3. Moaynb N0 nony4MB Takown nakeT peTpaHCNUpyeT ero ganblue ¢
YCT@HOBMIEHHbIM CBOMM Mpu3HakoM npuema. Moaynb n1 HayHEeT peTpaHCrnAuMIO TONbKO KOro €ro
peTpaHcnvpyeT n0 mnu npomsongeT COOTBETCTBYHOLMIA TanM-ayT C MOMEHTa MNOSyYeHUs1 ero oT
mMacTtep moaynsa u T.4. Jaxe ecnv n0 He NONy4YMT B AaHHOM LMKIE nakeT, a N1 nony4uT, TO Lenodka
He HapyLuTCcs.

Bcero B achmpe B kaxgom uumkne Oyget makcumym 5 naketoB. Ecnm mcnonb3oBatb pexum
$IOMASTER c peTpaHcnsitopamu, To adupe 3a umkn 6yaet 10 nakeTos.

$IOCHAIN 2
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AsyxnpoxogHon. Moaynb nockinaeT cneumansbHbld NakeT M B3BOOMT TauM-ayT oxugaHus. o
NUCTEYEHUN ITOro TanmM-ayTa MMM Mpu NOSyYEHUM NPU3HAKa, YTO MOCMEeAHUA MOLYNb B LEnodke
OTBETUIT aHaNM3npyeT pesyrnbTaTbl.

Mogynb 10_Slave nony4vMB Takou MakeT oXuaaeT BPeMs, NOCre KOTOPOro OH [AOSMKEH ero
peTpaHcnMpoBaTh B NPSMYO U 06paTHY0 CTOPOHbI.

MpenmyLecTBo OBYXMNPOXOLHOIO pexuma 3aknidaercs B ToM, 4YTo ecnm moaynb IO _Slave He
"ycnbiwan" naket Ha NPSAMOM NPoXoAe, OH MOXET ero NpuHATL U 06paboTaTb Ha o6paTHOM npoxoae.
PaccmoTpum npumep:

B cucteme ncnonbaytotes 4 mogyns 10_Slave - n0,n1,n2 1 n3. BbIsICHUNOCH, 4TO TONBKO MOAYIb
n0 1 n1 HaxogsaTca B pagMOBMAMMOCTM MacTepa, a N2 n n3 - HeT. MoxHO 3anporpamMmmupoBaTb
CUCTEMY C PEHTPaHCNASATOPAMU, HO 3TO CUMbHO YCMOXHUT HACTPOWKY CUCTEMbI. [nsi Takmx cnyyaes,
HeoGxoaumo ncnonb3osatb pexum $IOCHAIN 2.

= ‘ﬂﬂ
$IOCHAIN2 «—>  nO| | 1] [ nz] [ n3
‘__2 ——‘ P
$IOF02 =3210 === ——-=-----=-=------""" -

e, ———— —_———

Livkn onpoca HaunHaeTcs ¢ nepegadyen B 9up MacTepom crneumanbHOro rnaketa, B KOTOPOM
nponucansbl Mmogynu n0...n3. PaccmMoTprm BapuaHTbl.

1) UpeanbHbin cny4yan. Mogyne nO nonyynmB Takom NakeT peTpaHcnupyeT ero ganslue c
YCTaHOBMIEHHbIM CBOUM Npu3HakoMm npuema. Mogynb n1 HavyHET peTpaHCcnAuMio TONbKO Korga ero
peTpaHcnnpyeT n0 mnu npoms3ongeT COOTBETCTBYHOLLMA TaWM-ayT C MOMEHTa MOSlydeHns ero oT
mMacTtep moaynsa v T1.4. Mogynb n3 nony4vs nakeT, nepegaeT ero B obpaTHyo CTOpoHy. Bce moaynum
B Llernoyke "noHMMatoT", 4To 3TO 06paTHLIN NaKeT 1 Takke ero peTpaHCNUpPYT 40 MacTepa.

2) Mogynb n0 He nony4YmMn NakeT oT macTtepa. B atom cnyyae n1 Ha4yHeT nepegavy B NpPsIMyto
CTOPOHY MO UCTEeYEHUN 1-ro BpeMeHu nepenadn 3Toro naketa B admpe (CHMTaem, YTo OH NONyynn
naket OT MacTtepa). Llenoyka o n3 nponmgetr wrtatHbIM obpasom. Ha obpatHom nytm n1
peTpaHcnMpyeT nakeT n mogynb N0 ero npumeT. BbICTaBUT CBOU BbIXOAbl U 3anuLLIET B NakeT CBOU
BXOAbl M peTpaHcnupyeT aanblwe. Takum ob6pasomM, Mactep NonyyuntT MHGOPMaLnio 0 BCEX MOAYNSX.

3) Moaynb n0 BbiknoYeH. Ecnu 6bl ucnonb3osancs pexum $IOMASTER ¢ peTpaHcnsiTopamu,
TO cucTtema okasanacb 6bl HepaboTtocnocobHa, T.k. peTpaHcnsaTopa n0 HeT B adupe. B pexume
$IOCHAIN 2 ato cutyauus bygeT aHanormyHa BapuaHTy 2) 3a WCKIIOYEeHWEM TOro, YTo macTep
npocTo He ByaeT nonyyatb MHpopmaumio ot n0O.

Bcero B acpupe B kaxxaoMm umkrie byaet MakcMMym 8 nakeTos.

MpvBenem ewle oguH npumep npumeHeHns pexxuma $IOCHAIN 2.

~~~~~
Ao >
< o
SN T N 3 B L CCIEH A
SN g \\\\ v e
\\\ ‘_/’ \\\\\ \
"% | $IOCHAIN 2 @ @ \\\\J n2| _n3|
$lOF02=3210 === >«

MacTtepy gocTynHbl Tonbko mogynu n0 un n2. CBa3b Mexay mactepom n mogynamv n1 un n3
OTCYTCTBYET. Takke OTCYTCTBYET CBA3b Mexay camvmu mogynsmv n1 n n3 n mexagy nO u n2. lMNMpu
BkntoveHun pexmma $IOCHAIN 2 MoxHo nerko o6onTuch 6e3 NporpaMMUpPOBaHNsSi PETPAHCISTOPOB.

Kaxgbin mogynb OygeT BbIxoouTb B 3hup B NpsiMyt0 M oBpaTHble CTOPOHbI CTPOrO B CBOW
NPOMEXYTOK BPEMEHN, T.K. BCE "3HAIOT" CKOSbKO MOLYEN Y4aCTBYIOT B 3TOM OMNpOcCe.

11.10 Pexum10_CHAIN MYNIbTUMACTEP

Pa6bota B pexume |IO_Chain kak mactepa Tak u mogynen IO_Slave ocHoBaHa Ha Tanm-ayTax u
npusHakax npucyTcTBua "cocena”. MacTtep "3HaeT" BpeMs Hayana cBOero Uukna M Bpemsa ero
okoHyaHus. Korga mogynb B pexume |O_Chain 3amevaeT Ha CBOW 4acTtoTe Opyroro mMacrtepa B
pexume 10_Chain (1 Hao60pOT), OHM NepexoaaT B MyNbTUMACTEPHbIN PEXUM, @ UMEHHO, OenAT
Mexay coOON BpeMEHHble MNPOMEXYTKM AN nepedayn CBOMX MaKeTOB - Koraa OAWH macTep
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IO_Chain HaunHaeT nepefgadvy, APYroln MacTep OXMAaeT ee OKOHYaHWsi U HauMHaeT nepeaaBaTb
CBOW.
Pexum mynbTumacTtepa umeeT crnegytolmne XxapakTepucTukM 1 0COOGEHHOCTH:

e [lepenaya gomKHA BECTUCb HA OOHOW YacToTe M OAMHAKOBLIX CKOPOCTsX. Bce mogynu macTepbl
AOMKHbl paboTtate B pexunme $IOCHAIN (1 vnmn 2). Ecnu oguH mactep paboTaeT B pexume
$IOCHAIN, a ppyroin B pexume $IOMASTER, To B adupe OyayT KOMnusum u
paboTocnocobHocTb 06omx cuctem GyaeT HapyLleHa.

Ecnu ncnonbayetcs wndpoBaHue, To Naporsb Y BCEX AOMKEH ObiTb OANHAKOBbIV

e Ha HauyanbHOM aTane BO3MOXHbI KOMAM3MM Ha BpeMsi, MNoka MacTepbl He "cobepyT"
WHdOOPMaLMIO OpYr O Apyre;

e Ecnn unsnavanbHo, mogynb IO _Chain pabotaet oguH B admpe, TO MOCNE KaXAOoro Lukna OH
oxunaaet Bpemsi naysbl $IOPT. Kak Tonbko OH oGHapyxuBaeT B aupe elle O4HOro macrtepa
IO_Chain, oH nepexogut B pexum MynbTumacTepa u naysa $IOPT wurHopupyetcs, nocne
Ka)Xdoro CBOEro LMKIa Kaxabli MacTep BbhkugaeT npumepHo naysy B 500mc.

e [lpu BkntoyeHun nutanma moaynb IO _Chain paboTtaeTt Tak, kak 6yaro B achmpe apyrux [O_Chain
HeT. [lanee, ecnn OH OGHapyXwun aHanornyHbli B agupe, paboTta B pexmme MyrnbTuMmacTepa
ByneT npogomKaTbCsl NOCTOSHHO, AaXe eCrin aHanornyHbl 6yaeT BbIKITHOYEH.

e Bcero B achmpe moxeT ObiTb 3 mactepa |0O_Chain. Ecnu 6yget 6onblie, paboTtocnocobHOCTb
BCEX CMCTEMAa MOXET ObITb HapyLLeHa.

11.11 mMynbTunnekcnPoBAHKE BXO[OB HA BbixoAbl. IOMXS

B pexume macTtepa unmeeTcsi BO3MOXHOCTb MYJbTUMIIEKCUPOBATL BXOAbl OOHUX MOAyrewn
IO_Slave Ha Bbixogbl apyrux mogynen |O_Slave yvacTteylowmx B onpoce. [danee npuseneHa
abcTpakTHas cxema, Ans NoOHUMaHUS KOHPUrypmMpoBaHus MynbTUNeKcopa:

51 52 53 54 4.1 4.2
IN IN
OUT S ouT 4
21 21 M3 M4 M1 M.2 31 21
$IOMXS=5,21 21 m3 m4 $IOMXS=4,m1 m2 31 21
31 2.1 01 0.2
IN IN IN
ouT 3 ouT 2 ouT O
51 M2 M.3 5.2 42 M3 01 12 54 M4 0.1 0.2 41 1.2 11 M4

$IOMXS=3,51 m2 m3 52 $IOMXS=2,42m3 0112 $IOMXS=1,54 m4 01 02 $IOMXS=0,41 12 11 m4
M1 M2 M3 M4

$IOMASTER
SIOMXM=1,14  §0F23 =1
I I0_Master| $IOMXM=2,24  g)0F15 =
out SIOMXM=3,35  g|0F02 = 543210

SIOMXM=4,45  §10QPT=11111111
41 42 53 54

IOMXS=[n7-n4]: Ml__2 3 4 Ml_2 3 4 21 21 M3 M4 ML M2 31 21
IOMXS=[n3-n0]: 51 M2 M3 52 42 M3 01 12 54 M4 01 02 41 12 11 M4

AnNropuTM KOHUrypupoBaHus cnegyoLmi:

e CocTaBnsaeTcst cxema B COOTBETCTBMM C KOTOPOWN, HEOHBX0AMMO "COeauHNUTL" BXOAbl MOAYS
X Ha BbIxodbl mogyna Y.

o Bbixog mapkupyetca kak X.N, rge X - wungekc mogynsa IO_Slave, N - Homep BXOQHOro
KOoHTakTa ot 1 0o 4.

e B moayne mactep BBOAMTCSA Havano komaHabl "$SIOMXS=Y," .

MepeuncnsaeTtcs koHduUrypauus (6e3 pasgenutenbHbIX TOYEK) Ha4YMHas C NepBOro BbIXxoaa.

e [lpaBunbHOCTbL BBOAA BCErga MOXHO MpoBepuTb koMaHaow $DMP - HanpoTuB napameTtpa
IOMXS vget nepedncneHve mynbTunnekca ona kaxgoro |O_Slave HauvHasa ¢ vHaekca 7,
Janee 6, 5, 4. Ha cnepytowen ctpoke ana moaynen 3-2-1-0.

Pasbepem HacTponky U3 pucyHka Beiwe ans moayns 1O_Slave n0.
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0.1 0.2 Ha OUT1 Hanpasutb ¢ IO_Slave n4 Bxog IN1. Mapkupyem Bbixog 4.1
Ha OUT2 Hanpaeutb ¢ I0_Slave nl Bxog IN2. Mapkupyem Bbixog 1.2
IN 0 Ha OUT3 HanpasuTb ¢ IO_Slave nl sxoa IN1. Mapkupyem Bbixoa 1.1

ouT Ha OUT4 Hanpasutb ¢ I0_Master Bxoa IN4. Mapkupyem Bbixog M.4

Takum obpasom, koHUrypaumst mynbTunnekcopa ansg mogyns |O_Slave n0
3anucbiBaeTtcss kak 41 12 11 m4. WNtoroBas komaHga ans Hero oyget
$IOMXS=0, 41 12 11 m4

Mogynb npu onpoce BxogoB yctponcts IO_Slave Bcerga 3anommHaeT nx coctodHne B AHO3Y
NnoaToMy, Mpu NepeKnioYeHnn emy NUTaHNAa Bcerga OOCTYMNHbI NocreaHne 3HadeHus BXOOO0B paHee
OMpPOLLEHHbIX MOAYNEMN.

Ecnn B mMomeHT paboTbl, kakon To mogynb |O_Slave cTaHOBUTCS He OOCTYMNEeH B TeYeHun
BpemeHun Gonble, Yem napameTp $IOSFT, To B komaHOe yCTaHOBKM BbIXOOOB (ECNU B 3HAaYEHUSIX
€CTb BXOAbl 9TOr0 HEAOCTYMHOro MOAYnsl) MacTep NOCbINaeT cneumanbHbI NPU3HaK coobLuatowmn,
YTO BXOAbl OT HEOOCTYNHOIro Moayns He akTyanbHbl. Mogynb 10_Slave nonyuymsLuMA Takon NpU3HaK
He OOHOBNSET COOTBETCTBYKOLMIA Bbixod M BkntovaeT Tanmep $IOSFT no uctedeHum KOTOpOoro,
npoucxoaut "Asapus” (ecnu, KOHeYHo, Takon pexum y mogynsa |O_Slave yctaHoBneH cM. pasgen
"ingmkaTtopbl n pene ALARM").

41 12 11 M4
$IOMXS=0,41 12 11 m4

11.12 mMynbTunnekcuPoBAHME BbixoqoB MACTEPA. IOMXM

Ha nto6on BbIxoa Moaynsi B pexunme "MacTtep” MOXHO HasHauuTb Ntobor Bxoa cravea. Takke, Ha
BbIXO4 MacTepa MOXHO Ha3HaunTb KOMOWHAUWIO BXOAOB CMOMBOB MPUMEHSA K HMM JIOrMYecKune
onepaumu "UNN" (]), "N" (&) n "HE" (!). Mo ymonyaHuio, Ha BbIXoAbl MacTepa TPaHCNMPYTCS BXOAbI
cnaviea ¢ uHgekcom 0. MynbTunnekcupoBaHue BbIxodoB 3agaetcs koMaHgon $IOMXM. [Oanee
npeacTaBneHbl pasHble BapnaHTebl komaHabl IOMXM ans Ha3HavyeHus BbIXOAOB MacTepa. B komaHae
NPUHATHLI cnegyowwme o6o3HaYeHUs:

OUT - Homep BbIxoaa macTtepa. MoxeT npuHuMmaTth 3HavyeHnsa ot 1 go 4;
IN - Homep Bxoga cnanea. MoxeT npuHMMaTb 3HadYeHus ot 1 ao 4;
SLAVE - nHgekc cnansa. MoxeT npuHMMaTh 3HadYeHus ot 0 go 7;

$IOMXM= OUT, IN SLAVE
HasHaunTb Ha Bbixoa mactepa OUT npsimon Bxoa IN cnansa ¢ uHaekcom SLAVE.
$IOMXM=1,10 -Ha OUT1 macTepa BbiBoanTcs IN1 oT cnanea no;

$IOMXM= OUT, IN SLAVE'!
HasHaunTb Ha Bbixog mactepa OUT mHBepcHbIn Bxog IN cnanBa ¢ nngekcom SLAVE.
SIOMXM=1,34! -Ha OUT1 macTepa BbIBOOUTCA MHBEPTUPOBaHHLIV IN3 oT cnaiBa n4;

$IOMXM | OUT, IN SLAVE

Hobasums k Beixogy OUT npsamon Bxop IN cnaviea ¢ nHigekcom SLAVE no onepauun "UNN"

$IOMXM=1,10 -Ha OUT1 macTepa BbiBoauTcs IN1 oT cnaiea no;

$SIOMXM|1,20 - gobasuTb k Bbixody MacTepa OUT1 Bxog IN2 cnaiea n0 no onepauuu "UIA";

Beixog OUT1 macTepa byget otobpaxaTb 3HayeHve IN1:0 mam IN2:0 um yctaHoButcs B 'l', Korga xoTd
©b1 oamH 13 Bxogos IN1 unun IN2 6yget paseH '1'.

$IOMXM | OUT, IN SLAVE'!
Hobasums k Bbixogy OUT nHeepcHbin Bxog IN cnansa ¢ nHgekcom SLAVE no onepauun "UITA"
$IOMXM=1,10 -Ha OUT1 macTepa BbiBoauTcs IN1 oT cniariBa no;

SIOMXM|1,20! - no6aBuTb k Bbixoay MacTepa OUT1 nHBepcHhI Bxod IN2 cnaiiea nO no onepauuu "UITA";
Bbixoa OUT1 macTepa 6yneT oTobpaxats 3HauyeHne IN1:0 mmm me (IN2:0) n yctaHoBuTcA B '1', korga
IN1 6yget paBeH '1' unn IN2 6yget paseH '0'.

$IOMXM & OUT, IN SLAVE
Jobasums k Beixogy OUT npamon Bxog IN cnavea ¢ nigekcom SLAVE no onepauun "A"
$IOMXM=1,10 -Ha OUT1 macTepa BbiBoauTcs IN1 oT cniaiiBa no;

$IOMXM&1l,20 - gobasuTb K Bbixody MacTepa OUT1 Bxog IN2 cnaiiea nO no onepauuun "N";
Beixog OUT1 macTepa bygeT otobpaxaTb 3HavyeHne IN1:0 m IN2:0 n ycraHoBuTcs B '1', korga oba Bxoaa
IN1 1 IN2 6ygyT paBHbl '1'. B ocTtanbHbIx cniyyasix, Ha OUT1 6yaet '0'.

$IOMXM & OUT, IN SLAVE!
Hobasums k Beixogy OUT mHBepcHbI BxoA IN cnanea ¢ nHaekcom SLAVE no onepauuu "N"
$IOMXM=1,10 -Ha OUT1 macTepa BbiBoauTcs IN1 oT cnaiea no;
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$IOMXM&1,20! - goGaBuTb K Bbixogy MacTepa OUT1 nHBepcHbIii Bxod IN2 cnaiiBa nO no onepauun "U";
Bbixog OUT1 mactepa 6ynet otobpaxats 3HayeHne IN1:0 m me (IN2:0) yctaHoBuTCs B 'l', KOrga BXop
IN1 6yneT paBeH '1', a Bxoa IN2 - '0". B octanbHbIx cnyvasx, Ha OUT1 6yget '0'.

Ha kaxabli BbIXOo4 MacTepa MOXHO HasHauuTb rpynny 4o 8 BxogoB crianBoB. PegaktmpoBaTb
rpynny Henb3s. Ons pegaktmpoBaHust HEO6XOAMMO MHMLMaNM3MPOBaTb BbIXOA4 NEPBbIM 3HAYEHUEM
komaHgon $IOMXM= n nanee go6asnaTte komaHaamm SIOMXM| unu SIOMXME..

11.13 Pexxum10_TrANS

Pexum |0_Trans (aktuBupyetca komangon $IOTRANS) aHanormueH pexumy 10_Slave. BaxHoe
OTNNYMe 3akniovaeTcs B cregyoweM: B 3arofoBke KaXxaoro naketa B adpupe nepegaercs COCTOAHUSA
4-x BXOAOB MOAynNs BBOAA/BbIBO4A MPU MNOMyYEHUU KOTOPbIX, Moaynb B pexume 10_Trans
TPaHCIMPYET UX Ha CBOW BbIXOAbI.

Mpn MynNbTUNNEKCUPOBaAHNM BbIXOAOB, MHAEKC CnaliBa COOTBETCTBYET Mnaawen umgppe SMYID
yaaneHHoro moayns. Takum obpasom, NpMHUMaTb 3Ha4YeHMe BXOOOB MOXHO TONbKO OT Moaynewn, y
koTopbIx 3Ha4YeHnss SMYID paBHbI OT XXX0 40 XXX7.

3apaBatb modbus agpec B pexume |O_Trans He ob6sa3aTenbHO (eCny He HyXHO ynpaBnsiTb
moaynem modbus komaHgamum).

Cxema paboTbl B pexxume |O_Trans nosicHAETCS creayroLwmm pucyHKOM:

| McnonHuTensHoe yCTpoMCTBO | | VcnonHuTtensHoe yCTpONCTBO |
$IOMXM=1,12 RS485 ¢ RS485

$IOMXM=2 22 IN IO_TI’anS O6meH IN IO_TranS $|OMXM=1 11

—2' 22 |$SMYID=0001 ouTt no pagvo | $MYID=0002 ouT -
$IOMXM_3,33 3 i 3 a $IOMXM=2,21
$IOMXM=4,43 $IOMXM=3,33
$IOMXM=4,43

$IOMXM=1,11 3 4 RS485

g:gm¥m gg:: |$MY|D =0003 OL:'(I? Trans|<_>| McnonHuTtensHoe yCTpOVICTBOl
$IOMXM=4,42

Cuctema coctouT U3 3-x mogynein c agpecamv SMYID 001,002 n 003. C mynbTunnekcopa
3apaeM "MapLpyT" yCTaHOBKU BbIXOOOB:
MYID=0001 $IOMXM=1,1¥ Bxoa IN1 mogyns MYID=000# BbicTaBuTb Ha OUT1
$IOMXM=2,2¢ Bxoa IN2 moagynsa MYID=0004 BbicTaBnTb Ha OUT2
$IOMXM=3,3% Bxoa IN3 moaynsa MYID=000%] BbictTaBuTb Ha OUT3
$IOMXM=4,4§ Bxoa IN4 moaynsa MYID=000§] BbictTaBuTb Ha OUT4

MYID=0002 $IOMXM=1,18 Bxoa IN1 mogyns MYID=000# BbicTaBuTb Ha OUT1
$IOMXM=2,2jl Bxoa IN2 moaynsa MYID=000§l BbicTaBnTb Ha OUT2
$IOMXM=3,3% Bxoa IN3 moaynsa MYID=000%] BbictTaBuTb Ha OUT3
$IOMXM=4,4§ Bxoa IN4 moagyna MYID=000§] BbicTaBnTb Ha OUT4

MYID=0003 $IOMXM=1,18 Bxoa IN1 mogyns MYID=000# BbicTaBuTb Ha OUT1
$IOMXM=2,2ll Bxoa IN2 moaynsa MYID=000§l BbicTaBnTb Ha OUT2
$IOMXM=3,3jl Bxoa IN3 moayns MYID=000fl BictTaBuTb Ha OUT3
$IOMXM=4,4¢ Bxoa IN4 mogyna MYID=000# BbicTaBuTb Ha OUT4

OaHHbIMKN B SQJVIp mMexay noAKMYeHHbIMM K MoAaynam yCTpOVICTBaMM. Ecnn Het

o OGHoeneHne Bbixogoe B pexume $IO_Trans 3aBucuT OT "akTMBHOCTM" OOMeHa
0bmeHa, TO 1 Bbixodbl OGHOBNATLCS He ByAyT.

11.14 Be3onAcHOE cocTosIHME BbixogoB

B npouecce obmeHa mexay MmactepoMm u |O_Slave MOXeT BO3HWKHYTb CUTyauusi, Koraa
nponagaeT cBA3b. B aTOM cnyyae 3agaHHoe paHee (korga cBA3b elle 6bina) CocTosiHMEe BbIXOOO0B
MOXEeT OblTb HeaKTyanbHbIM WNW AdaXe OnacHbiM ANs MNOAKMYEHHbIX K HUM WCMOMHUTENbHBLIX
YyCTPOMCTB. Hanpumep, MOXeT okasaTbCs, YTO NpoLunia KOMaHaa Ha BKIHOYEHME UCMOSHUTENbHOIo
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YCTPOWCTBA, @ KOMaH4a Ha BbIKITIOYEHME Y)KE HE MOXET NPOWTM M3-3a Npobnem co CBA3bkD. Takum
o6pa3om, UCMOMHUTENbHOE YCTPOMCTBO OCTAHETCH BKIMIOYEHHBbIM Ha HeonpedeneHHoe BpeMsi, YTo
MOXeT 6bITb HEAOMYCTUMBIM.

[na npegoTBpalleHnsa Takux cuTyauun, NpeaycMoTpeHa BO3MOXHOCTb 3agaHuns "6esonacHoro”
COCTOSIHUA BbIXOAOB. [pM OTCYTCTBUM CBA3M B TeYeHWe 3a[4aHHOro MpOMeXXyTKa BPEeMEHW BbIXOAb!
MOAYNsi YCTAHOBATCA B 3apaHee 3agaHHoe "OesonacHoe" cocTosHue. [Onsa mogyns B pexunme
I0_Slave nponagaHuemM CBs3M cYMTaeTcs OTCYTCTBME 3anpOCoB, MorfyvaemblXx OT Mactepa, a and
MacTepa — OTCYTCTBME OTBETOB OT yAaneHHbIx moaynen I0_Slave.

C 6e30nacHbIM COCTOSIHMEM BbIXOLO0B CBSI3aHbl CreaytoLmne pernctpbl:
$IOALR Pexum nugukauum ALARM (10 ALaRm)
$IOSET [onycTumoe BpeMsi OTCYTCTBUS CBSA3K, B cekyHaax (IO SaFe Time);
$IOSEV bBesonacHble coctosaHua ans seixogos (IO SaFe Value). ina moaynsa B pexume 10_Slave

3agjaeT Macky BbIXOAOB, [AMS KOTOPbIX paspeleHo ucrnonb3oBaHue 6e3onacHoro
cocTosiHuA. Ona macTepa 3ajaeT Macky vHaekcoB mogyrien 10_Slave, onsi KOTOpbIX
ncnonb3yetcst 6e3onacHoe COCToOsIHNE

11.14.1 WHOWKATOPbLI 1 PESIE ALARM.

Mogaynu umetoT 4 nHankaTopa un Bbixod (perne) ALARM (aBapus), KOTopble MCNONb3yTCs And
oTobpaxeHus oTCyTCTBUS CBA3W. [1og OTCYTCTBMEM CBSA3M NOApa3yMeBaeTCcs OTCYTCTBME B TeYEHUe
3afaHHOro BpeMenun nnbo 3anpocos oT Mmactepa (B pexume 10_Slave unu |O_Trans), nnbo oTeeToB
OT yAaneHHbIX Moayrnen B pexnve mactepa.

Pene ALARM Bknio4aetcs B 3aBUCMMOCTM OT Habopa BKOYEHHbIX MHAOukaTopoB ALARM un
macku B permctpe $IOALR no nornyeckomy "UJTN". Macka Bo Bcex pexmnmax 3agaeTcs B cTaplumx 4x
outax peructpa $IOALR.

ALARM

$IOALR=0X(h)=0000XXXX OO O O Pene ALARM Hukorga

He BKITHOYUTCA

$IOALR=9X(h)=1001XXXX OO O O BkrtoyeHue pene ALARM
wnm ———»
$I0ALR=EX(h)=1110xXxX | (@I@I@®) )

Unm BknioyeHue pene ALARM

Mpn BKNIOYEHUN NUTAHUA, PEXMM MOOYNS KpPaTKOBPEMEHHO OToDpakaeTcsi Ha uHOuKaTopax
ALARM (camo pene ALARM npu 3TOM He nepeknoyaeTcs):

Pexxum OT1obpakeHue
$IOMASTER | NHaekcbl onpawmBaembix ycTponctB |O_Slave ognHapHbIM MUraHMEM B TEYEHUM
$IOCHAIN 0.4 ¢ (ecnu nHgekebl nonagaroT B gnanasoH ot 0 go 3).
$IOSLAVE nHAekc Mmoayns nnc 1 ABONHbLIM MUraHnem B TedeHumn 0.5 ¢
$IOTRANS nHOEeKc Moayns nnc 1 TPONHbLIM MUraHuem B TedeHumn ~0.9 ¢

IO_SLAVE.
Pexum aBapun 3agaetcsa B mnaglmx 4-x 6utax permctpa $SIOALR.
$IOALR[3:0] = 0. B paHHOM pexwume, uHavkaums asapum (no mctedeHun BpemeHun IOSFT)
BKMtOYaeTcd, Korga HeT onpoca oT mactepa. Ha mHgmkatopax ALARM BhicTaBnsieTcs OBOUYHbBIN
nugekc mogynsa |O_Slave nntoc 1

Cpabotana aBapus
\ f E y mogyns 10_Slave n3
|

ALARM

OTtobpakeHne BOUYHOIO
yumcna 4 - 100b

0000

| Master

$IOALR[3:0] = 1. Kaxgpii u3 4-x MHOMKATOPOB YKasblBaeT KakoOW BbIXOA4 He OBHOBNANCHA B
TeyeHun BpemeHn IOSFT. [aHHbIn pexnm MoxeT ObiTb BKMAYEH, KOrga WUCMonb3yeTcd
MynbTUNNEKCMPOBaHNE BbIXOAOB B MacTep Moayrne.

Aonyctum, yto Ha moaynb |O_Slave n4 3agaHo Takoe MynbTUNIEKCMPOBAHMWE:
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2

—r—

3
3.2 Z.iLA:J 1.2 % I
e \ ,4_,45

$IOMXS= 4,12 01 23 32

MacTep TpaHcnupyeT 3HadeHne Bbixodos Ha |O_Slave n4 Taknm obpasom:
Ha OUT4 Bxog IN2 mogyns 10_Slave nl
Ha OUT3 Bxoa IN1 mogyns IO_Slave n0
Ha OUT2 Bxoa IN3 moayns IO_Slave n2
Ha OUT1 Bxoa IN2 mogyns IO_Slave n3
MporpammupoBatb |O_Slave Ha OTCyTCTBME CBSI3M C MAcTepOM B AaHHOM cnyyae OyaeTt He
CMAVLWLKOM WMHGOPMATUBHO T.K. peanbHa cuTyauus, Korga nponageT CBA3b MacTepa C Moaynsmu
1,0,2,3. Ecnu y macTepa nponagaet cBs3b C kakum nubo mogynem 10_Slave, B KomaHOe yCTaHOBKM
BbIxogoB F23 GyaneT cHpolueH cooTBeTCTBYOWMI BUT-Macka, KoTopas OyaeT o3HayaTb, YUTO MOAYIHO
IO_Slave n4 3anpewieHo OOHOBNSATL [AaHHbIM  Bbixod. [lo ucteyeHun Bpemenu IOSFT
cooTBeTcTBYOWMA MHAMKaTop ALARM Bkntountcsa. Takum obpa3omM, MOXHO GyaeT CyouTb B Kakon
WMEHHO BETKe MapLupyTusaumm npounsoLuna asapus (06pbiB CBA3N).
B naHHOM npumepe OTCyTCTBYET CBA3b Mexay mactepom n mogynamum |IO_Slave ¢ nHgekcamm 3
n 0. 310 o3HayaeT, 4yTo B TeyeHun BpemeHun SIOSFT Bbixogbl 1 M 3 AaHHOro mogyns He
0BGHOBNSANNCS.
Ecnn nponageT cBs3b ¢ caMum mMactepoMm, To y moayns 10O_Slave B faHHOM criydae 3axryTtcs
Bce nugukatopbl ALARM.

IO_TRANS.
Mnagwwe 4 6uta pernctpa $IOALR He nmeloT 3HaueHus.

IO_MASTER /10_CHAIN.

Mpn nponagaHumn cessm ¢ nbbim n3 moagynen |O_Slave Tak xe cpaboTaeT pene Ha Bbixoae
ALARM n 3aroputcsa oanH u3 unHgmkatopos ALARM — B 3aBUCMMOCTU OT TOrO, C Kakum Moayrnem
nponana cea3b. [Npy nponaganunn ceasm ¢ mogynem |O_Slave n0 3aropuTcst NepBLIN MHAMKATOP, Npw
nponagaHumn cea3un ¢ N1 3aropuTcs BTOPON MHAMKATOP, C N2 — TPETUI, C N3 — YETBEPTbIN.

Ecnn cBasb ¢ mogynem IO_Slave npu oyepeqHOM onpoce eCTb, COOTBETCTBYHOLLMIA NHANKATOP
ALARM KpaTKOBPEMEHHO 3aropaeTcs KpacHbiM ©e3 Bo3genctBusa Ha pene ALARM. [aHHoe
CBOMCTBO MOXHO UCMOMb30BaTh AN BU3yaribHOIrO KOHTPOMNSA Hann4ymusg CBA3u ¢ yaaneHHbIM Moaynem.

11.14.2 BE30MNACHOE COCTOSIHWE B PEXXMME 10_SLAVE

3a koHdurypaumo 6HesonacHoro coctosiHua B pexume |O_Slave oTtsevatoT 3 napameTpa -
$IOSFT, $IOSFV, n $I0ALR.

Mapamvetp $IOSFT 3apaeT TammayT Ha nponagaHuve cBa3n (aBapus) ¢ mactepom. Kakoe
WMEHHO BpeMs yCTaHaBNMBaTb, 3aBUCUT OT ANUTENbHOCTY LMKIa onpoca B cucteme 1 tpeboBaHum K
Hel. Hanpumep, ecnu NonHbIN LMK ONpoca cocTaBnsieT 4 cekyHabl, a TaumayT 3agaH paBHbIM 5
ceKkyHAaMm, To nponagaHue daxe 00HO20 3arpoca npusedeT K aBapun. Ecnu HexxenatensHO, Y4TOObI
OLHOKpaTHOE He NPOXOXAEHWe 3anpoca CYMTanocb nponagaHveM CBS3W, TO MOXHO MOCTaBWUTb
TanmayT paBHbIM, Hanpumep, 16 cekyHO — Torda nponagaHveM cBA3n BygeT cuuTaTbCHA TOSbKO
cnyyan nponagaHusa Tpex nocneaoBaTenbHbIX 3anpoCcoB.

C nomoubto pernctpa $IOSEV HyXHO ykasaTtb, Ans Kakux BbixogoB moaynsa |O_Slave HyXHO
ncnonb3oBaTb 6e30nacHoe CocTosiHMe U 3agaTb COBCTBEHHO 3HayeHne 6esonacHoro coctosiHus (0
unu 1) Ans BbI6paHHOro BbIXxoaa.

YcTaHoBKa 3anporpamMMMpOBaHHbIX BbIXOAOB B Ge3onacHoe cocToaHve byaeT MMmeTb pasHyto
noruky B 3asncumocTtu ot pernctpa $IOALR[3:0]:

=0 [lpun HacTynneHun 6esonacHoro coctosHusa, Ha BCEX paspelleHHbix Bbixogax B pernctpe |IOSFV
yCcTaHoBuTCS 6e30nacHoe 3HaveHuve.
Hanpumep, npu 3HaveHnn $IOSFV = --10 B cnyyae nponagaHus CBSA3M C MacTtepom (Ha Bpemsi
bonee yem IOSFT), pene Ha Bbixoge OUT1 pasomkHeTcs (norndeckun 0), pene Ha Bbixoge OUT2
3aMkHeTc4 (normyeckas 1), a Bbixogbl OUT3 1 OUT4 octaHyTca 6€3 uameHeHun (3HaveHme '-").

=1 T[lpun HacTynneHum 6e30NacHOr0 COCTOSIHMS, paspelleHHble Bbixogbl B peructpe [OSFV
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YCTaAHOBATCHA TOMbKO T€, KOTOpble HE 0BHOBNSANUCE B TedeHun BpemeHn IOSFT.

Hanpumep, npu 3HayveHun $IOSFV = --10 Bbixogsl OUT1 nnu OUT2 yctaHoBATcs B Ge3onacHoe
COCTOSIHWE TONbKO B TOM Cry4vae, Korga kakov nnbo n3 Hux He Byaet oBHOBNATLCS MacTepoM B
TeyeHun BpemMmeHun bonblue, Yyem IOSFT

11.14.3 BE30MACHOE COCTOSIHWE B PEXXUME 10_MASTER / I0_CHAIN
3a koHdurypaumio 6e30nacHOro COCTOSIHUSA B pexrMMe macTepa OTBevalT 2 napameTpa -
$IOSFT n $IOSFV. Cmbicn aTnx napameTpoB aHarnornyeH B pexume |O_Slave.
PaspelueHHble Bbixogbl B pernctpe $IOSFV ycraHaBnuBaiTca B 6e3onacHoe coCTosiHME
cornacHo nHaekcy moayns lO_Slave, ¢ koTopblM nponana cBa3b. Hanpumep, ecnu nponana cBs3b C
mogyrnem n1, To B 6e3onacHoe cocTosiHue nepengeT Tonbko Bbixoq OUT2 (ecnu oH paspeLueH).

B cnyyae npumeHeHuns dyHkumMmM 6e30nacHOro coctoaHus Ha Bbixogax OUT4...0UT1
MacTepa, cregyeT HasHadaTb yaaneHHbiM mogynam |O_Slave agpeca Takum obpasom,
4YTOGbI OHN MMenu uHaekc ot 0 go 3, T.K. y MOAynNsi OTCYTCTBYIOT Bbixogbl OUTS...OUTS.

11.15 oyukymm Bxogos
CtpykTypHasa cxema BxogoB IN1-IN4 npeactasneHa Ha cnegylowem pUcyHke:

Bxogbl IN1 1 IN2 uMMeloT | CHETHMK | CHETHMK | 12 34
dyHkuMn  cdeta. Bce  Bxogpl : L} IN
NpoXoasaT yepe3s (PYHKUMIO  |YACTOTOMEP
ycTpaHeHusi pgpebes3ra KOHTaKTOB
$IODBN, nocTtynawT Ha

MyINbTUNNEKCOP AETEKTOpa 4acCToThl

$IOINF (Tonbko IN1 u IN2) n ganee MX| 4 N4
Ha mynbTunnekcop 3awenku $IOINL — :mg
(Latch). Tocne mynbTUNNEKCOPa sawEnka 3 | e
3allenkM BXof cyuMTaeTcs paBHbIM >

"1"vnn '0'".

Mo ymonuaHuto, BCE MyIbTUMMEKCOPbl OTKMIOYEHbI U noAaBrneHne apebesra KOHTaKToOB
He OCyLUeCTBNSAeTCA - BXOObl "CYMTbIBAOTCA" HEMNOCPEACTBEHHO C KITIEMM.

11.15.1 "[IPEGE3I" KOHTAKTA.

YcTpaHeHne ppebesra KOHTakTa O3HaYaeT, YTO 3HadeHue BXxoda MNpu OnNpoce B TEeYeHUMU
3alaHHOro BpeEMeHN He M3MeHnnocb. CY4eTynMK BpeMeHN onpoca 3aaaeTcs B 4-x 6alTHOM perncTpe
$IODBN. Crapwuin 6ainT 3agaet cyetumk ansa sxona IN4, cnegyrowmin ans IN3, cnegytowmii gns IN2
n mnagwun 6ant ans IN1. Cyetumk moxeT npmHMMmaTth 3HadeHns oT 0x00 go Ox7F. 3HauyeHuto 0x00
COOTBETCTBYET YTEHUO KOHTakTa 1 pa3 (HeT nogasBneHve apebesra). ONpoc BXOAHbIX KOHTaKTOB
OCYLLECTBIISAETCS NPUMEPHO pa3 B 25mMc. COOTBETCTBEHHO, MaKCMMarbHbIN CHETYMK BPEMEHN MOXET
NPUHMMaTb 3Ha4YeHne paBHbIM ~3.2 C.

Hanpumep, 3HayeHne $IODBN = xx50xxxx o3Ha4yaeT, 4YTto B TeyeHun 0x50=80*25mc= 2c npwm
onpoce Bxoaa IN3 80 pas, ero coctossHne He AOMKHO N3MEHUTLCS.

11.15.2 JIETEKTOP YACTOTHI.

Bxogb!l IN1 1 IN2 nmetoT pyHKUMIO cHeTa MMMYNbCOB BXOAHOro curHana. Cyet ocyliecTBnseTcs
no sospacTtatoLlemy opoHTy. B He 3aBUCMMOCTM OT KOHuUrypauum, nogcyeT MMnNyrnbCcoB U YacToThI
npovcxoauT Bcerga. Yactota cuMTaeTcsa Kak YMcro MMMynbCOB B CEKyHAy u obHOBnsieTcd pa3 B
cekyHay.

CyeTyrk UMNynNbCOB Ha AaHHbLIN MOMEHT He y4acTBYeT B Noruke pabotbl mogynsa 10. Joctyn K
HeMy MOXeT ObITb OCyLleCcTBreH BHelwHen Modbus koMaHOoM YTeHUs perncTpoB (Kak U K 3HaYeHUIo
4aCcTOTOMEpPOB).

YactoTa cpaBHuBaeTtca ¢ komnapatopamu IOFRO n IOFR1 1, ecnn eé 3HayeHue npesbilaeT
BENUUMHY 3anucaHHyto B peructpax $IOFRX, Ha Bbixoge komnapaTopa ycTtaHaenveaeTcs '1', MHaye
'0'. [Janee, B 3aBUCUMOCTM OT KOHwurypauum mynbTunnekcopa S$IOINF  3HaveHuem
COOTBETCTBYIOLLIEIrO BXOoAa cumTaeTcss nubo OeTekTop 4YactoTbl, nubo npsimoe. Peructp $IOINF
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COAEPXUT MacKky u3 2-x O6uT. YctaHoBka GuTa mMackum B '1' HasHayaeT COOTBETCTBYHOLMA BXO4
OETEKTOPOM 4acTOoThl.

Cymma 3HaueHun vactoT Ha Bxogax IN1 n IN2 He gormkHa npeBbiwath 13 Kruy. B
NPOTMBHOM criyyae, pyHKLmMsA cyeTa ocTaHaBnmBaeTcs Ha 10 cekyHA.

11.15.3 SALLETIKA.

Moa dyHKumen "3awenka” NoHMMaeTcsl CNOCOBHOCTL 3anoOMMHaHUe nepexona ypoBHSA Ha BXoae

n3 "1" B "0" nnn n3 "0" B "1". NMocnenyoLimne N3ameHeHns1 YypOBHEN HE MEHSAIOT 3HAYEHMS BXOA4a A0 Tex

nop, Noka TeKkyllee cocTosiHMe He ByaeT nepefaHo B pexume mactepa unvm He OyaeT cuMTaHo B
pexume |O_Slave.

B pexnme mactepa mogysb 3allerikKMBaeT COCTOSIHME BXOA4a W 3anoMMHaET 3TO 3HayeHue ang
kaxxgoro mogynsa 10 _Slave yuyacTtBylowero B onpoce otdenbHo. Kak Tonbko npoucxoguT onpoc
TeKyLlero Moayns, 3HadeHve 3allenku Ana Hero obHoBnsieTcs (ecnu 6bin dakT cMmeHbl). B pexume
I0_Slave, 3Ha4eHne 3aLLernkm BXo4oB 0OHOBMASETCA NOCMe KaXgoro onpoca.

Pexum 3awenku ygobeH B TOM criydae, korga BO3MOXEH KPaTKOBPEMEHHbIA UMMYNbC Ha BXoA4e,
KoTopbii Heobxoammo obpaboTaTb, HO MO BPEMEHM OH MeHbLlUEe MOMHOro LuKna onpoca Bcex
YCTPOMCTB B MacTep pexxume unm BO3HMKaAET He B MOMEHT ornpoca B pexunme 10_Slave.

Mpounntoctpupyem paboty I0_Master B pexxume 3aLLenku.

Ha cnegytouwen guarpaMmme pexxmma 3allenku HeT:

|| Slave O |[Slave 1||Slave 2] || Slave Q|| Slave 1 || Slave 2 |
A A A A

I A A :
IN1 | | LKMKN 1 I LMKN 2 | LMKN 3
IN1 ansa Slave 0|_l | [r I
IN1 gnga Slave 11 | |
IN1 ans Slave 21 T T
I0_Master => I onpoc onpoc onpolc ! onpoc onpoc onlpoc

Kopotkun nmnynec '1' -> '0' Bo3Hnk B MomeHT onpoca |O_Slave n0 n 3HadyeHne BepHynock B '1'
cpasy xe nocne onpoca. |O_Master "ycnen" nepegartb TekylLlee MrHOBEHHoe cocTosiHme IN1 TonbKo
ogHomy 10O_Slave. [na ocTanbHbIX YCTPOMCTB, 3HadyeHne Bxoga IN1 He un3MeHunocsb,
COOTBETCTBEHHO cooTBeTCcTBYOWMA OUTX y HUX Takke ocTaHeTcs 6e3 n3aMeHeHui.

Tenepb, aktmBuaupyem Ha Bxoge IN1 10 _Master pexum 3awenku B '0'. Ouarpamma Oypet
BbIrNg4eTb cneayowmm obpasom:

|| Slave O|[Slave 1| Slave 2| [Slave O][Slave 1]|Slave 2] |
A A . I A A

IN1 1_, | LMK 1 . LMKN 2 | LMKN 3
IN1 ansa Slave OTQQL : ir :
INL ans Slave 17\ T}, I ] _|
IN1 ons Slave 2 | ,!& I P_|
I0_Master => I onpoc onpoc onpoc ! onpoc onpoc onpoc I

B maHHom cny4dae, ons kaxgoro mogynsa |O_Slave 6yget "goctaBneH" nmnynbc co Bxoga IN1.
Kak BMOHO U3 pucyHka, BpemeHHast oopmMa MMnynbca He NOBTOPSIETCH, NepeaaeTcs NULLb TOSbKO
daKT U3BMEHEHUS COCTOSAHUS.

Ona pexuma |0_Slave, paboTa 3allenky npeacTaBneHa Ha criegyowen guarpamme:

| | |
A A
|
IN1y Slave 1 | LMKN 1 X LMKA 2 I LMKN 3
IN1 y Slave 1 : I
(3awenka) : | | |
IN1 gns I0_Master I IO : P_I
[ Slave 0 [Siave 2| , [Siave 0] “Siave 2|
I0_Master => 1 “onpoc onpoc onpoc I onpoc onpoc onpoc !
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MpuHunn naeHtnyeH pexumy |O_Master. 3awenka y moayna 10_Slave cbpacbiBaetca nocne
onpoca mogyrnem IO Master.

MoxeT BO3HUKHYTb cuTyaumsd, korga lO_Slave nonyuun 3anpoc ot |IO_Master,
cchopmuposan oteeT n cobpocun 3awenky, Ho oteeT go |0 _Master He npowen. B
OaHHon cuTyauun nameHeHus 3HaveHns IN1 10_Slave ana mogynsa 10_Master

HE BYOET (kak 6yaTo pexum 3awenku y I0_Slave otcyTctByeT)

11.16 oyHkymm Bbixogos

CTpyKTypHasi cxeMa BbIXOO0B | ouT |

OUT1- OUT4 npencrasrieHa Ha pUCYHKe. 1 2 3 4
» [MX

Bbixodbl MOryT ycTaHaBnMBaTbCsl Kak E L > ouT4
NPSIMbIM  MOCTOSIHHBIM ~ 3HAYEHWEM  MpU L, ouUT3
MoONyyYeHUM KOMaHO YCTaHOBKM, TaK M | out2t | —> OUT2
npoxoanTb Yepes3 npouenypy reHepaumu [ iouTit | —> OuT1
BbIXOAHOrO  MMMyfnbca C  3afaHHbIM . ouTor —
BPEMEHEM. .

11.16.1 BbIXOAHOW UMITYJIBC.

MoMUMO YCTaHOBKM Ha BbIXO4ax MOCTOSIHHOMO YPOBHS, BO3MOXHO (popMupoBaHWE mmMmnynbca
3aaHHON ONMTENBbHOCTM MOCMe NOonyvyeHus KoMaHabl Ha YCTaHOBKY BbIXo4oB. B 3aBucumocTtu oT
KOHpurypauum, nmnynbc MOXeT ObiTb NonoxuTenbHbIM (Nepexod 13 '0' B '1'), Tak n oTpuuaTenbHbIM
(nepexog mn3 '1' B '0'). AKTMBaUMsa pexmMma UMMynbCa Ha BLIXOAE W €ro MOfApHOCTb 3adaeTcs
komangon $IOUTM. OnuTtenbHocTb - $IOUTXT, roe X - HoMep Bbixoaa HayuHasa ¢ 0. AnuTenbHoCcTb
kpaTHa 100mc.

Honyctnm, Bbixogq OUT1  cKoHdurypupoBaH Ha reHepauuio OTpuUaTtesibHOro MMMyrbca
($IOUTM=---0) pgnutenbHocTbio 10c ($IOUTOT=0064). MNMpn nony4yeHnn KOMaHObl Ha YCTaHOBKY
BbIxoga OUT1 B 3HadeHune '0' B pexxume 10_Slave unv npu TpaHCNMpoBaHUN Ha BbIXod 3HadeHus '0'
B pexume |0 _Master, moaynb BbicTaBnsieT Ha Bbixoge '0' m 3anyckaeT Tammep IOUTOT. Tlo
uctedeHun 10c, BbIXo yCTaHaBnNuBaeTca B 3HadeHue '1'. B TeuyeHuM BCEro BpemeHu paboThbl
Tamepa IOUTOT 3HauveHue Bbixoga OUT1 He MeHsieTcAa B He 3aBUCUMOCTU OT MOMYyYEeHHOM
ovepenHon koMmaHabl. Takke, ecnu Tanmep IOUTOT yxe 3anyLieH, TO NpU NOMyYeHUN KOMaHAbl Ha
yCTaHOBKY Bbixoga B '0' OH He nepesanyckaeTcs.

11.17 onpoc no RS485
Moaynb MoXeT onpaluvBaTb yhaneHHble MoAynu Kak no pagnoadumpy, Tak U No uHTepgency
RS485. Cnocob onpoca 3agaetcs B peructpe $IOQPT. YTtobbl moaynb B pexume |0O_Master
onpawwmsan mogynb I0_Slave no RS485, Heobxoanmo yCcTaHOBUTbL COOTBETCTBYOLWMIA 6UT B 0.
Hanpumep, npu koHdpurypaumm peructpa $IOQPT Ha pucyHke Hwuxke, mogynm nO u nl
onpawumsaroTcs no acupy, a mogynm n2 n n3 no RS485.

v RoA% v IO_Master /
$IOF02 =3210 \E

$10QPT=00000011

Mpun onpoce no RS485 Heobxo4MMO yunTbIBaTb TOT hakT, 4TO Moaynb nonyyns modbus 3anpoc
C YYXMM agpecoMm, BblgaeT ero B adump. A npuvHMMas 3anpocbl U3 admpa BbigaeT Ha CBOW
nocnegoBaternbHbIA NOPT T.K. 3TO TpeboBaHWe NpuHLMNa NPo3payHon nepeaayvm aHHbIX.
PaccmoTpum onpoc moayns 1 no acupy ns npumepa BoiLLe:

A~ RS 485 ‘/r A/, | 1]

v V5 | |0_Master
SIOF02=3210 % 0

$10QPT=00000011

KpacHbiMn cTpenkamu nokasaHo "gswxeHue" 3anpoca ot |0_Master k mogynto nl n ero oTeeT.

Mogynb n1 nonyumB no acpmpy "cBon" 3anpoc, oTBevaeT Takke no acpupy. OTBET NpUHMMAIOT BCe
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MoZynun B CeTu, BKNtoYaa moaynu n3 n n2. Ecnun nonydeHve n Bblgada oteeta mogyrnem n0 Ha cBon
nopT RS485 He KPWUTMYHO, T.K. €ro NOPT HUKyAa He MOAKMIOYEH, TO MOAYSIM N3 1 N2 NOMy4MB OTBET
oT mogynda n1 BblgarT ero Ha ceon nopT RS485. B utore, mogynb 10 _Master nonyyaet 3 oteeTa.
Bonee Toro, gaHHble ¢ noptoB RS485 mogynen n2 n n3 nepekpecTHO MOCTynakT Ha NopTbl Apyr
apyra, YTo NpMBOAUT K Bbl4ayve Mx B 3chmp. ATO NpUBEAET K 3aUMKIMBAHMIO U HE paboToCcnocoBHOCTM
CUCTEMBI.

[na npepoTepalleHms nogobHOM cuTyaumm B NPUBELEHHOW CXeme BKoYeHus, Heobxoammo
OTKMIOYMTb MOAynaM n3 u N2 nepegady uM nNpuem Npo3payvHbiX AaHHbIX, MO0 NepeBoanTb MX Ha
napameTpbl, He coBnagaroLume ¢ napameTpamun nepegadv AaHHbIX No aupy BCEN CUCTEMBI.

[Ona oTkniodeHns npuvemMa M nepejayvym gdaHHbiX y mMogyrnen n2 u n3 HeobxoguMmo 3agaTb
3anpewatowme ounbTpbl Ha nepegadvy B adup 1 npuem 13 acupa. B atom cnyvyae, mogynum n2 un n3
nony4yme no admpy He "ceBon" 3anpoc He GyayT BblgaBaTb ero B nopT RS485, a nony4yns He "cBon"
3anpoc no RS485 He 6yayT BblgaBaTh ero B admp:

A RS485 K _ -

. v IO_Master /V
$IOF02=3210 > )

$TFL=NONE $I0QPT=00000011

$RFL=NONE

lMNpuBenem ele ogHy KOHUrypauuio:

i o Ij, -

AONO $I0OF02 =10
_ e IO_Master
1 - $I0OQPT=00000011

$TFL=NONE

$RFL=NONE

Mogynu ¢ n0 n n1 onpawmsBaloTCa NO pagmno KoTopble coeanHeHbl apyr ¢ apyrom no RS485.
Ana moayns n1 Takke HY)XHO OTKMIOYMTL Npuem/nepegady us acupa.

B pexxume mactepa $10_CHAIN onpoc moaynen nponsBoAMTCS TOMbKO MO acumpy
n pernctp $IOQPT nrHopupyeTtcs

11.18 Tunosbie cxEmbI BKMOYEHUS

11.18.1 TPAHCIAUMS 4-X CYXMX KOHTAKTOB B OBE CTOPOHb! (TOYKA-TOYKA)

B cxeme pabotaiot 2 moayns - oguH 10_Master, gpyron 10_Slave. 3ambikaHne/pasmbikaHne
noboro 13 YeTbipex BXOAOB O4HOMO0 MoAynst NPUBEAET K 3aMblkaHWO/pas3MblKaHUO KOHTAKTOB perne
COOTBETCTBYIOLLErO BbIX04a BTOPOro MoAayns u HaobopoT. Hanpumep, npu 3ambikaHum Bxoga IN1
moayns 10_Slave cpabotaet pene OUT1 mogyns 10_Master, a npu 3amblkaHun Bxoga IN3 moayns
I0_Master cpaboTtaet pene OUT3 mogynsa 10_Slave.

B P B K3 SIOSLAVE $IOMASTER  $IOMXM=1,10

IN 0 $I0ADR=0A $IOADR=0A  $IOMXM=2,20

ouT $IONDX=00 1 2 3 4 $I0F23 =1 $IOMXM=3,30

1 2 3 4 <\> IN $IOF15 = $IOMXM=4,40
S IO_Master| $|0F02 = 0

$10QPT=11111111

B umkn onpoca macTtepa BKMOYEH €OUHCTBEHHbIA (HET CMbICNa TpaTUTb BPEMS Ha ONpoC He
BKIMIOYEHHBIX B CUCTEMY MoAyneil) yaaneHHsIii moaynk |O_Slave n0O (IOF02=[8)), ans aToro moayns
3aaHbl KOMaHabl cunThiBaHusa Bxoaos (IOF02=)) n noameHa ee Ha dyHkumio F23 (IOF23=).
Taknm obpasom, B KaxgoMm uukne B acumpe byget 2 naketa - 3anpoC Ha YTEHUO/YyCTaHOBKY M
oTBeT.

YUT06bl TpaHcnupoBaTb BCe BXOAbl yAaneHHoro moAdyns n0 Ha cBov BbIXOAbl, ANS MacTepa
3aaH COOTBETCTBYHOLLUNIA MYMbTUMNEKCOP BbIXOO0B.

Mpun Takon cxeme mogynu IO_Slave n IO_Master paboTatoT NONHOCTEIO CUMMETPUYHO.
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11.18.2 TPAHCIAUMSA 4-X BXOOOB HA 4 YOAJIEHHBIX BbIXOAA. TPAHCIAUMA 4-X YOATIEHHBIX BXO4OB HA
BbIXOAbI.

B aton cxeme pabortatoTr 5 mogynen — oavH B pexume 10O_Master, 4yeTbipe (Ha yaaneHHbIX
o6bekTax) — B pexume 10_Slave.

3amblkaHne/pasmblkaHme  nwboro Ku3  4YeTbipex  BXOO4OB  MacTepa  npuBedeTr K
3aMblKaHMIO/Pa3MbIKaHUIO KOHTAKTOB pene Ha COOTBETCTBYHOLUMX BbIXOOAX KaKOOro M3 4YeTbipex
yoaneHHblx Mmoaynen 10O_Slave. Hanpumep, npwm 3amblkaHum Bxoga IN1 mogyna 10_Master
cpaboTtatoT pene Ha Bbixogax OUT1 Bcex ueTtbipex moaynen |O_Slave, Takum obpasom, BXoabl
MacTepa TpaHcnmpytTcsa Ha Bbixogbl Bcex |O_Slave.

3ambikaHne Bxoda IN1 nepsoro yaaneHHoro moaynga TpaHcnupyetcs Ha Beixog OUT1 macTtepa,
3amblkaHue Bxoga IN2 BToporo — Ha Bbixog OUT2 macTtepa n Tak ganee.

3 3.4 _qo 2.3 1.2 _ 0.1 _
$IONDX=03 $IONDX=02 $IONDX=01 $IONDX=00
IN 3 IN IN IN
$IOSLAVE  OUT $IOSLAVE  OUT 2 ||siosLave ouT 1| |siostave out 0
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
M.1 M.2 M3 M4 M.1 M.2 M.3 M4 M.1 M.2 M3 M4 M.1 M.2 M.3 M4
M1 M2 M3 M4 $I0F23 =1 $IOMXM=1,10
$IOADR=0A 1 2 3 4 $I0F15 = $IOMXM=2,21
IN $IOMASTER | $IOF02 = 3210 $IOMXM=3,32
ouT $I0QPT=11111111  §|OMXM=443

$IOPT =01
01 1.2 23 34

YeTbipe Mooynsa Ha ydaneHHbIX oO0bekTax 3anporpammMmpoBaHbl Ha paboty B pexume |O_Slave,
MM NpucBOeHbI NocnegoBaTtenbHble nHaekcbl oT 0 (IONDX=00) go 3 (IONDX=03).

Maten moaynb pabotaet kak |O_Master, oH bopMupyeT 3anpockl U KOMaHAbl N0 pagmoadmpy
kaxable 500mc (IOPT=@gl). B umkn onpoca macTtepa BKITHOHMEHbI BCE YETbIPE YAANEHHbIX MOAYNSA 1
0N Kaxgoro U3 aTux mogynen 3agaHbl KOMaHAbl CHATbIBAHUSA BXOOO0B (IOF02=) C NogmeHoun
dyHKumn 02 Ha 23 (IOF23=fll). Takum 06pa3oM, LWKN ONpoca COCTOWUT M3 YeTbipex 3TanoB Mo ABa
nakera.

Ecnu B npuBegeHHOM npumepe HeT HEeOOXOAMMOCTM B TPaHCHAUUKM YyAaneHHbIX BXOOOB Ha
BbIXOAbl MacTtepa (oCcTaeTcs TOMbKO ynpaBneHue yganeHHbiMu Bbixodamu), "ocsoboauslumecsa” ot
aTon dyHKUMM BbIXOObl MacTepa MOXHO MWCMOMb3oBaTb ANs MHAMBMAYanbHOM (B OTnvyue OT
rpynnoson ¢ nomowpbio Bbixoga ABAPWA) mHoukaumm Hanuumsi/oTCyTCTBUSA CBS3W C KaXAdblM U3
yaaneHHbix moaynen |O_Slave ¢ ncnonb3oBaHnem mexaHmama 6€30nacHOro COCTOSHUS.

[ns aToro B NpuBegeHHOW Ansa 3TOro npumepa cxeme Heobxoaumo Bxoabl IN4, IN3, IN2 1 IN1
BCEX YeTblpex yAaneHHblX MOAynen OCTaBUTb Pa3OMKHYTbIMM (rormdeckoe coctosiHne 0), a B
moayne |IO_Master paspewmnTtb BKktodeHMe 6e30nacHOro COCTOSIHUS BCEX BbIXOAOB, a B KayecTBe
COBCTBEHHO 6e30MmacHbIX COCTOSHUI AN Kaxaoro Bbixoda 3ajaTh norndeckyto 1 (IOSFV=IEEEI).
Tenepb, NpyM HanNWuMM CBA3M C yOaneHHbIMXU MOAYNAMM BbIXOAbl MacTepa OyayT pasOMKHYTbI
(nockonbKy Ha Hux OyayT TpaHCNMPOBaTbCA Pa3OMKHYTble BXOAbl yAaneHHbIX Moaynen), a npwu
nponagaHun CBsA3M C TEM WMAW UHbIM MOAYyNeM COOTBETCTBYHOLWMM BbIXO4 OyaeT 3amblkaTbCA
(cpaboTaeT 6esonacHoe cocTosiHue). [Npr aTOM NpU NponagaHun CBA3WN C yaaneHHsIM mogynem n0
3amkHeTcs Bbixogq OUT1 mactepa, npu nponagaHumn cBda3m ¢ n1 3amkHetcs Bbixog OUT2 m Tak
panee. [lpy BOCCTAHOBMNEHUM CBSI3WM COOTBETCTBYHOLUMIN BbIXOA Pa3OMKHeTcs. Takmm obpasom,
obecneunTtcsa nHanBmayanbHas UHOMKaLMS CBA3U C KaXKAbIM U3 yaaneHHbIX Mogynen.

11.18.3 TPAHCISILMS 4-X BXOLOB HA BbIXO/Ibl TPOM3BOSIbHOIO KOIMYECTBA MOAY/IEN |O_SLAVE.
PaccmMoTpuM 3apady TpaHCNAUMM cocTosHMa M1 M.2 M.3 M.4

YeTbIpex BXOJOB OHOrO MOAYSs Ha YeTbipe Bbixoga |1 (2 (3 |4 $IOF15BC =1
MNPOM3BOILHOMO KOMWYECTBA yAaneHHbIX Moaymne. IN $IOF15=0
3ambikaHue/pa3MblkaHue  MOBOr0 M3 BXOMOB ouT TOVASTER | $I0F02 =
IN1...INA Ha wmogyne B "ueHTpe" npuBedeT K $10QPT=11111111
3aMbIKaHMIO/Pa3MbIKaHMIO pene Ha $IOPT =01
COOTBETCTBYIOIIEM  BbIXOAE  BCEX  yAarneHHbIX
Moaynew.
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Ana pelweHna 3agayn 3anporpaMMuvpyem Bce yAaneHHble MOoAaynu Ha paboTy B pexume
I0_Slave. lNockonbky macTtep cnocobeH agpecHO ynpaensaTh He Gonee YeM BOCEMbIO yaarneHHbIMN
MoAynsMW, AONA  ynpaBfeHusi MNPOU3BOSIbHbIM  KONMYECTBOM  YAaneHHbIX MOAYNEen  HY>XHO
ucrnonb3oBaTb PeXuM  LUMPOKOBeLLaTensHOW agpecaumn. [Ons  3TOro  BKAKYUM B HEM
LumpokoBeLlaTenbHbin pexxum $IOF15BC=1.

B Takom cucteme Modbus agpeca kaxgoro u3 yganeHHbix mogynen |O_Slave moryT ObiTb
nobbiMn 1 faxe BCe OA4MHAKOBbIMKW, MNOCKONbKY MacTep ByaeT nocbinate komaHay F15 (Set Coils) B
LUMPOKOBELLATENTbHOM PEXMME U ee BbINOMHAT BCe NonyyvMBLUNE ee YaaneHHble Mogynu.

[na Toro 4ytobbl MacTep ¢hopmupoBan LWMpoOKoBeLlaTenbHble koMaHabl F15 B pagmnoacupe,
Heob6xoaumo, KpomMe BCero npoyero, o6s3aTenbHO BKITKOYNTL XOTS 6bl OONH M3 yaaneHHbIX Moaynemn
B umMKkn ceoero onpoca pernctpe IOF15. B npumepe Takke 3anpeLeHo YTeHne BXOO0B YAaNeHHbIX
moaynen (I0F02=), nockonbKy 3TO He TpebyeTcs B AaHHOW 3adadqe.

B naHHOM cxeme, B oTnMumMe OT CXEMbl C MHOMBUAYaNbHOW agpecaumen, mogynb |IO_Master He
CMOXET onpefensaTtb nponagaHve cBaA3n ¢ yaaneHHbiMn mogynamu |O_Slave, noatomy pene Ha
Bbixoge ABAPUA n nugukatopel ABAPUA moayns |0_Master He ByayT paboTatb. Ha yganeHHbIx
xe moaynax |O_Slave gaHHbIN BbIXo4 U MHOMKATOPbI 6yayT yHKUMOHMPOBATL B OOLIYHOM pEXMME.

11.18.4 TPAHCIISLMS HA BbIXObl OAHOrO MOAY/ISl BXOAOB HECKOJbKUX YOAEHHBIX MOOYNEN

PaccmoTpum cutyaumio, npu Kotopon TpebyeTcsa ynpaBnaTb BbIXOAAaMW OAHOrO Moayns B
COOTBETCTBMM C COCTOSIHUSIMM BXOLOB Ha HECKONbKUX (0O 4-X) yAaneHHbIx moaynsax. [Npeanonoxum,
YTO MMEKTCA ABa yAaneHHbIX MOAYNs M OBa BXO4A KaXKOOro M3 HUX HY)XKHO TpaHCNMpoBaTb Ha
BbIXOAbl TPETLErO MOAYIS.

Cxema 1 HacTpoWrKu onsi peleHns JaHHON 3agauyn NokasaHbl HA PUCYHKE HUXKE.

[Ba yganeHHbix moayns nepesogum B pexum |O_Slave n npucBamBaem MM agpeca. TpeTtui
moaynb genaem mactepom (SIOMASTER) n Bkntovaem B onpoc moaynu ¢ nHaekcamum O n 1 3agas
thopMMpoBaHmMe kKomaHabl YTeHust Bxogos FO2 (IOF2=HF).

12 13 14 01 02 03
— > I I/ .
SIOSLAVE ' ouT 1 $IOSLAVE INOUT 0

BAPMAHT 1 | N |$'O'V'X'V'=1’10
ouT S$IOMASTER | $IOMXM=2,20
$IOMXM=3,31 $IOF15 =

01 02 13 14 $IOMXM=4,41 $IOF02 = 10
$lOMXM=1,10 $I0QPT=11111111

BAPMAHTZ IN ouT $IOMASTER $|OMXM=2,20
| 1 2 3 | 4 | $IOMXM=3,30

04 02 03 14 SIOMXM=441

C nomoliblo MynbTUMNNEKCOpa BbIXOOOB MacTepa, 3aJaeTcsl TPaHCnsuMsi COOTBETCTBYHOLLNX
Bxogos moaynen |O_SLAVE.

Tenepb Bxoabl IN1 n IN2 moagyna nO 6yayt TpaHcnvpoBaTbCcs Ha Bbixogbl OUT1 n OUT2
macTepa, a Bxoabl IN3 1 IN4 mogyns nl — Ha Bbixogbl OUT3 n OUT4 mactepa (BAPUAHT 1).

[aHHyl0O cxemy nerko moauvdpuumupoBaTb ANA TpaHCNAUUMW  OpYyrMx KoMOuHaumi BXOAOB
yaaneHHblx mogynen |O_Slave — Hy)XHO MNPOCTO M3MEHUTb MyNbTUMNIEKCOP BbIXOOOB MacTepa
(BAPUAHT 2).

11.18.5 MYyJibTUMIIEKCUPOBAHME BbIXOOB
PaccmoTpum cuTyaumio, koraa u3 nyHkta ynpasnenunsa (M) Heobxoaumo nonyyaTb 3 aBapuUnHbIX
curHana ot Hacoca n0 n oguH curHan 0.3 nepegasaTb B gucnetyepckyto n1. [laHHasa 3agada MoxeT
ObITb peLlleHa nyTem coeanHeHNs1 MPOBOLAOM Hemncnonbdyemoro Bxoga M.4 ¢ Beixogom M.3:
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Hacoc (n0) 0.1 0.2 0.3 Hacoc (n0)
IN O Oucnetyep (n1)
OouT N
- _L OwvcneTtuep 4 4 > ouT
(n1) ¢ T *
M.4

\AA4

MyHKT ynpasneHus (M)

0.1 0.2 0.3 NMyHkT ynpaBneHus (M)

YCnoxHUM 3agady - U3 nyHKTa ynpasneHns Heobxoammo nepegaBaTb Ha HAacoC 4 ynpaBnsitoLLmX
CMrHana, a OT Hacoca nepefaBaTb 2 aBapuMHbIX cCUrHana Takke B Aucnetyepckyro. Beugy
OrpaHMYEHHOro 4mMcrna BXOAOB/BbIXOAOB Yy MoAynen aTa 3ajada He pelwaema B "ctaHgapTHon"
KOHpMrypaumm , ogHako C MOMOLLbIO MyNbTUMNSIEKCUPOBAHMSA OHA JNIErKO peLlaeTcs:

Hacoc (n0) 0.1 0.2 0.3 Hacoc (n0)
IN
ouT O AvcneTtyep (n1)
p—p - IN
et AuCrieTHEP M1 M2 M3 M4 I—’ ouT 1
IN IO_Master 02 03
Vvvy OUT $IOMXS=1,02 03 m3 m4

MyHkT ynpaeneHus (M) 01 002 03 MyHKT ynpaenenus (M)
IOMXO=M1_2 3 4 MlI_2 3 4 Ml 2 3 4 Ml _2 3 4

MI_2 3 4 MI_2 3 4 0203M3M4 ML 2 3 4

11.19 BHELHEE YrIPABNIEHUE

11.19.1 YIPABIEHWE MOAYsiM 10_SLAVE BHELIHUM "MACTEPOM”

[nsa BcTpanBaHusa moaynen B cuctemy cbopa/ynpaBneHus 40CTaTOMHO YCTaHOBUTb Ha CTOPOHE
mactepa (MJIK, OPC cepsep u T1.4.) paguomogem " Cnektp 433". Ynpasnenue mogynammi "
CnekTp 433 10 " BygeT ocyuwiecTBnaTecs B npotokone Modbus, npu atom mactep cuctembl byget
paboTtaTtb C 3TUMM MOAYNSIMA TOYHO TaK >Xe, Kak OH paboTtan Obl C NPOBOAHLIMW MOZYNSIMU
BBOAA/BbIBOAA, NOLKMOYEHHBIMM K HEMY MO WnHe RS-485.

Anga Takoro ucnonb3oBaHus moaynu "Cnektp 433 10 " HyXHO 3anporpaMmmMuMpoBaTbh B PEXUM
IO_Slave n npucsoutb UM yHukanbHble Modbus agpeca. Mactep cuctembl Byget pabotatb C
MOAYNsIMK MO 3TUM agpecam Yepes pagmomoaem "Cnektp 433"

MapameTpbl nepefaym OaHHbIX B pagunoadupe (pabounmin kaHan, CKOpPOCTb) BCEX Moaynewn
OOMMKHbI  coBnagatb. Kpome aToro, mogynu npu TakoOW Cxeme cnegyer WUCnonb3oBatb B
LUMpOKOBELLATENBHOM PEXNME.

Ha pucyHke B ka4yecTBe «macTepa» MOXeT OblTb ucnonb3oBaH Modbus cepBep NOAKMHOYEHHbIN
no akTmBHOMY nopTty nNnbo k mogynto «Cnektp 433 IO» B pexnme I0_Slave, nnbo k pagumomoaemy
«Cnektp 433». B Takom BapuaHTe, 4ncno onpawmsaemblx mogynen «Cnektp 433 10» B pexume
IO_Slave moxeT 6bITb 6onee 8 (Bcs emkocTe modbus agpecos).

CMEKTP 43310 CMEKTP 43310| . » s CMEKTP 43310
IO_Slave IO_Slave IO_Slave

CMEKTP 43310
T_ IO_Slave Modbus

% Server
CMEKTP 433 V2 | RS485 / RS232/ USB

Moagynu B pexume |O_SLAVE ang 4teHus BXOL4OB WM YCTaHOBKM BbIXOAOB MOAAEPXKMBAOT
cnegyowme komangsl modbus:
®yHkumna 01 (Read Coil Status)
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®yHkuma 02 (Read Input Status)

dyHkuma 23 (Read/Write 4X Registers)

dyHkuma 15 (Force Multiple Coils)

HasHaueHue nonen B komaHgax onucaHbl B pasgene "Kapta pernctpos MODBUS".

Ana Ttoro 4yTobbl MOAYNb KOPPEKTHO BocnpuHuman Modbus komaHabl MO paguokaHany,
Heobxogmmo, 4ToObl KOMaHga ymewanacb B 1 nakeT, nepegaBaembini B adwmp.
Hanpumep, dyHkuna FOL1 B npoTtokone Modbus RTU nmeeT anunHy 8 6ainT; ecnu mogynb
NONy4YnT OaHHYK KOMaHAdy YacTaMu (B Buae OBYX NakeToB ANMHOM, ckaxem, 3 n 5 6aunT),
OHa BygeT npourHopupoBaHa.

B Modbus cepBepe cnefyeT ycTaHaBnuBaTb Tan-ayT OXuOaHUs OoTBeTa OT MoAyren
I0_SLAVE namepsieMbliii COTHIMKU MC, Hanpumep oT 500mc.

11.19.2 YrPABIIEHWE Moaynsimm 10_SLAVE YEPE3 PEXMM IO_MASTER/ 10_CHAIN
AnbTepHaTMBHbIA CNOCOO MNOCTPOEHUSA CUCTEMbI YMNpaBfeHUs CYXMMW KOHTakTamu Ha ©Oase
moaynen Cnektp 433 10_V2 un Cnektp 433 I0_Lite_V2 3aknioyaeTcs B HasHayeHUM B cucteme
ogHomy un3 mogynio pexmma IO_MASTER/IO_CHAIN n ynpaeneHve mm no RS485 no modbus
komaHgam. Moaynb B pexmme mactepa cam 6yaet onpawwvsate mogynm |O_SLAVE no adupy B
COOTBETCTBMM C 3aaHHbIM anroputMom, BHewHeMy Modbus cepsepy AOCTOYHO "ykasbiBaTb"
MacTepy Kakue BbIXoAbl YCTaHaBNUBATb Y KaX4oro yAarieHHoOro Moayns M cyutblBaTb M3 MacTtepa

pes3ynbTaThl U CTaTUCTUKY OMpoca.
IO_Chain 1

>

|IO_Chain2 =
W l

[ s
*I*l*l‘*ll l 'l:-=

S PATEOC

cnekTP 433 i0.,

?fimn W ['_Jun :'1_4

Modbus |

e 8 I =i y
Server S oy oty —= T V|
/\/ mmm | e TR T =y
? o s o CNE 133 o
7. CRERTP 433 0. | | = L) LS o 16
e B ooy Eig WTVK
RS485 / RS232/ USB = SREKTP 433 iOn y
S e emem I0_Slave
[eese: ]
A LR V)V
H‘v
*I*HI"‘I'

S PATEOC
CrexkTp 433 i0.

il

[22snasaes iassssssse)

[nsa aktmBmMsaumm pexunma Heobxoanmo:
HasHauntb mogynsam |O_SLAVE B cucteme modbus agpec $IOADR + $IONDX;
HasHaunTb macTtep moaynto cobctBeHHbIi modbus agpec $IOADR,;
MepeBectn mogynu co ctopoHbl Modbus cepsepa B pexumbl |IO_MASTER, IO_CHAIN 1/ 2;
YyCTaHOBUTbL Ha MacTep yCTponcTBa dnar BHeluHero ynpaeneHuns $IOEXTCTRL=1;
OnpawwuBatb Mactep Mmoaynb dyHkumamn modbus 03/04 B cooTBeTCTBUM C pasgenom "Kaprta
pernctpoB modbus. YTeHue cocTtosHmue moaynsa™;
e 3anucbiBaTb B MacTep Moayns napameTpbl onpoca ¢ noMoLbto komang 06/16.

PaccmoTtpum npumep, npu onpoce 1 mogyns I0_SLAVE. MacTtep mogynb paboTaeT B pexunme
IO_CHAIN 1. Heobxgmmo 6yaeTt obpaliatbCs K cnegyowmum permctpam:

0xOB MasterF02 - sHayeHune peructpa $IOF02 npu BHelLHeM yrnpaBreHUn MacTepoMm.

0xOD  SlaveOutMaskEnQ[15:8] + SlaveOutExtCtrl0[7:0]
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SlaveOutMaskEnO Butbl [3:0]. Macka paspelueHus yCTaHOBKM BbIXOOOB criavBa ¢ nHaekcom 0
npu sHewHeM yrpasneHuu. butel cootBeTcTBYIOT OUT4:0UT3:0UT2:0UTL1.
3HadeHune BuTa B Macke B 1 03Ha4aeT pa3peLleHne YCTaHOBKM.

SlaveOutExtCtrl0 Butbl [3:0]. 3HayeHue BbIxogoOB cnamBa ¢ umHAekcom O npu eHewHem
ynpasneHuu. butel cootBeTcTBytoT OUT4:0UT3:0UT2:0UT1.

OXOE SlaveErrCnt0[15:0] - 3Ha4yeHMe cyeT4YMKa HegOCTYMHOCTM cnarBa ¢ uHaekcom 0. CbpacbiBaeTcs B

0, korga cnanB 6bIn ycnelwHo onpolleH. 'pagauusa 100 mc

OxOF SlaveFlag0[15:8] + Slaveln0[7:0]
SlaveFlag0 ®naru cocTtosHua cnaviea ¢ uHgekcom 0.
But 0 - cdnar ALARM. yctaHaBnuBaetcss B 1, ecnu cnavB HeOoOCTYyNeH B
TeueHumn $IOSFT
Bbut 7:6 - peseps
Slaveln0 BuTel [3:0]. 3Ha4yeHne BxoaoB cravea ¢ uHaekcom 0.
Butbl cootBeTcTByOT IN4: IN3: IN2: IN1.

Mpwn BKMOYEHMM NUTaHKSA, Korga coctosiHma BbixogoB |O_SLAVE He n3BeCTHbl, Moaynb Oyger
nocblfiaTb KOMaH4y Ha YCTaHOBKY BbIXOOOB C Mackol SlaveOutMaskEnO pasBHon 0. 3TO o3Hayaer,
YTO Kakoe Obl 3Ha4YeHune SlaveOutExtCtrl0 He 6bino, moaynb |O_SLAVE nonyuuB macky pasHyto O He
OyaeT M3MeHsTb COCTOSIHME CBOMX BbIXOAOB, a MNPOUHUMUMaNM3MpyeT TemMu 3HadeHusmu (npu
BKIIOYEHUN MUTAHWSA), KOTOpble OblM yCTaHOBMNEHbI B nocregHun pas. Ytobel modbus cepBepy
yCTaHOBUTb, Hanpumep, Bbixogbl OUT4: OUT3 B "1" Heobxoaumo 3anucaTtb B pernctp 0x0B
3HayeHue (B gBomyHoMm Buge) 0000110000001100 unm 0xOCOC. Ha cnegytowem uukne onpoca,
naHHoro moayns IO_SLAVE mactep moayrnb "nepenact” emy HOBble 3HaYeHUS.

Mpy BKMAOYEHUU NUTAHUA MacTep MOAYNb onpallMBaeT yaaneHHble Mo4yNu B COOTBETCTBUM
co 3HayeHunem pernctpa $IOF02. Ero MOXHO U3MeHsITb B pexnme paboTbl. Ecnn yctaHoBuTh B 0, TO
onpoc mogynen I0_SLAVE npekpartutcs.

PaboTty cuctembl Ha HadanbHOM 3Tane MOXHO MPOBEPUTL C MOMOLLbIO nNporpammMmbl Modscan.
B cnepytowem npumepe mactep moaynb patotaet B pexume $IOCHAIN 2. Pernctp $IOF02 = ----
3210. Ho goctynHbl B acdhupe Tonbko moaynun n0 n n1.

=-10Pl ==k
Dewvice Id: m
Address: (0012 - Number of Polls: 163

MODBUS Point Type Valid Slave Responses: 163

Length: |11 |03: HOLDING REGISTER  ~| Reset Cirs

40012: <000FH> MasterF02
40013: <0000H>

40014: <0000H>

40015: <0000H> IO SLAVE nO
40016: <0000H> B

40017: <0101H>

40018: <00008H> IO SLAVE nl
40019: <0001H> =

40020: <0000H>

40021: <02FOH> IO SLAVE n2
40022: <0100H> -

Y mogynsa n0 Bxodbl pa3oOMKHYTbI U BbIXOAbl He 0BHOBRSATCS, Y Mogynsa nl 3amkHyT IN1, a
Bbixog OUT1 ycTaHOBrEeH (COCTOsiHUME ocTalbHbIX Hen3BecTHO). Mogynb N2 He OoCTyneH B adupe
UNW BBIKMIOYEH - CHETYMK HEe OOCTYNMHOCTU NOCTOAHHO pacTeT, a dnar ALARM ycTtaHoBreH B 1 T.K.
BpPEMS1 OTCYTCTBUSI MOAyNns B admpe npeBbicunv 3HadeHne $IOSFT B macTtep moayne.

Tenepb, 4TOObI BbIKMIOYUTL BCE BbIXOAbI Moayns ni, x|
Heobxogumo 3anucatb B peructp 17 3HadeHve O0xOFO00. Ons
3TOro JOCTATOMHO ABaXAbl KIMKHYTb MbILKOW Mo pernctpy 17 . Node: [10 A
" OTKpO?TCFl OKHO 3anucu. Heobxogumo 3anucatb 3HaveHue 1 sddess [i7
HaxaTb "Update".

Mocne aToro, B cneaytoLlem LMKne onpoca y moayns n1 Bce Value, HEX:  [oF00
BbIXOAbl OYAYT BbIKMOYEHbI.

IWI Cancel |
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12 YANNIEHHOE KOH®UI'YPUPOBAHUE

B moayne nmeetcsa BO3MOXHOCTb yAaNEHHOro KOHUrypmpoBaHus no paguo. Ons noHMMaHus
npouecca yaanéHHoro KOHUrypupoBaHusa BBOAUTCS MOHATUE rpoghusib - Habop BCEX NapameTpoB
MOAynsi, HeobxoauMbix A4ns ero paboTsl. MNMNpodune xpaHntca B IHO3Y moayns.

B uensx 6esonacHocTn, yaanéHHoe KOHUrypupoBaHue MoXeT ObiTb 3anpelueHo. [na 3anpeta
Heobxoaumo yctaHoBuTb 6uT SLOCK.bRemoteCfgLock. But moxeT ObiTb COpOLUEH KaK yaanéHHo,
Tak 1 nokanbHo (No nocrneaoBaTenbHOMY NOPTY), @ YCTAHOBMEH TOMNbKO JTOKarbHO.

B cnyyae 3anpeta yganéHHOro KOHMUrypMpoBaHuUsi BCE KOMaHAbl, OTHOCALUMECS K AaHHOMY
npoueccy, UCMNOMHAKTCA Kak OObl4HO, OOHAKO pearibHbiX WU3MEHEHMN B yOanéHHOM Moayne He
npoucxoauT.

MapameTpbl 3agaBaemble komaHgamu $RG B npodunb He BXOOAT U MOTYT
N3MEHSATLCA TOMbKO NoKanbHO. Takke, yaaneHHo Henb3sa 3agatb napameTpbl
WNhpoBaHUSA U 3Ha4YeHUsT PUNbTPOB.

12 1 YOANEHHOE KOH®UI'YPUPOBAHUE B KOMAHLOHOM PEXUME

YpanéHHoe KoHurypupoBaHue B KOMaHOHOM pexume OCyLIeCTBMASeTCA C MOMOLLbI0 BBOAA
COOTBETCTBYIOLLNX TEKCTOBbLIX KOMaHA:
e $RPRF - yTeHue npocuns moayns;
e $WPRF - 3anuck npoduna mogyns;
e S$EPS - HayaTb pefakTMpoBaTth yAaneHHbI Npoduneb;
e S$EPE - ocTaHOBUTb pefakTMpoBaHue yaaneHHoro npoduns;
e $DMPR - BbIBOA Npoduns yganeHHoro Moayns;
KomaHgpl JTeHusi/3anucu npocmnen nepeparwnTcs B agpecHoM pexume. [o Hadana
penakTupoBaHnsa npodunsa ero Heo6xoAUMO 3arpy3uTb U3 yganeHHoro mogyna komaHgon $RPRF.
Hanee, c nomoubto koMaHabl $DMPR y3HaTb TeKyLLy KOHDUrypaumio.

KomaHga $DMPR BbiBoaWT pesynbTaTt BCeraa - B He 3aBUCMMOCTU cYMTaH npodunb
yaaneHHoro moayns unu Het. Ecnn npodunb He Obin cunTaH paHee, koMaHaa byaer
BbIBOAUTL "Mycop"” BMeCTO pearibHbIX 3Ha4YeHUM.

lNocne npouTeHus npoduna ero MOXHO pedakTUpoBaTb TakKkKe, Kak U nNpodusib JIOKanbHOro
moaynsa. Ana “"ctapTta" pedakTMpoBaHMS WMEHHO npodunsa  yaaneHHoro moayns  (KoTopbin
npeaBapuUTeENbHO AO0MKEH ObliTb NpoYMTaH), Heobxoammo BeecTn komaHay $EPS (Edit Profile Start),
MHa4ye BCe BBOAMMbIE KOMaHAbl OyayT N3MEeHATb 3HaYeHNst nokanbHOro npoduns. Nocne okoH4YaHuA
penakTMpoBaHus Heobxoaumo BeecTy komanay $EPE (Edit Profile End).

Mocne pepakTMpoBaHMa NPOUISA €ro MOXHO 3anucaTb B YAaneHHbI MOAyMb C MOMOLLBIO
komaHgbl SWPRF nocrne nony4yeHusi KOTOPOK, yaaneHHbI Moayrlb aBTOMaTUYECKU nepesarpysmnTcs

yepes 5 cek.

Mpymep yaanéHHoro KOHUrypmpoBaHus:
OK> S$RPRF 0002 yTeHue npodpuns yaaneHHoro Mogema c agpecom 0002
Press ‘s’ to stop..
OK>
** profile read done.
OK> $COM=57600, 8N1 komaHaa nsmeHsietr BCE ELLE nokanbHbIn npodunb
OK> SEPS HayaTb pefaKkTUpoBaHMe CYUTaHHOro npoduns
*** Edit remote profile START***
OK> $COM=57600,8N1 KOMaHAa U3MEeHsIeT CYUTaHHOMN Npodusnb
OK> S$SEPE OCTaHOBUTb pefaKTUpOBaHMe CYMTaHHOro npoduns
*** Edit remote profile END***
OK> SWPRF 0002 3anucb npodunsa obpaTtHo B mogem 0002
Press ‘s’ to stop..
OK>
** profile write done. Mogem 0002 nepe3sarpy3utcs 4yepes5c
OK>
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Mpwn BBOAE KOMaHAbl SWPRF Moaynb B aBTOMaTUYECKOM pexrmMe nocbinaet
yaaneHHoMy MOAYso AaHHY0 KOMaH4y A0 TeX nop, noka oTBeT He ByaeT nonyyeH. Ecnu
yOaneHHbIn MoAynb HEQOCTYNEH, 3anpockl byayT cnatbcsa 6eckoHeYvHo. [Ansg oCTaHOBKM
npouecca HeobxoaNMO HaxaTtb KnaeuLly 's'.

Ecnu yoaneHHbln mogynb Ha aTane BbinonHeHust komaHabl $WPRF "nponan” ns acupa
Ny Hero Obinn 4o 3TOro M3MeHeHbl NnapamMeTpbl CBA3M No 3duMpy (CKOPOCTb, YacToTa) To
BO3MOXHO, YTO HOBbIE MapaMeTpbl Y HEro yXKe BCTYNWUAM B CUNY 1 CBSI3b Nponana B
MOMEHT MOSy4YeHUs OT HEero NoATBepXaeHus. [ns npoBepkn HeOBX0AMMO NepeHacTponTb
floKanbHbIM MOAYMb Ha Takue e napamMeTpbl U nonpoboBaTth NpovnTaTh NPOUIbL
yOaneHHoro mogyns.

12.2 YRANEHHOE KOH®UIYPUPOBAHME 110 MODBUS

UteHne n 3anucb npodunen Kak nokanbHOro, Tak W yganeHHOro Moaynen [OCTYMNHO no
npoTtokony Modbus. [Ons atoro moymnto OOMKEH ObiTb MPUCBOEH KOPPEKTHbIN agpec B CUCTEME

Modbus komaHgamn $IOADR n $IONDX. dopmaTtbl cooblueHun onucaHbl B pasgene "Kapta
pervctpoB modbus ".
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13 TECTMPOBAHMUE CBSI3M.

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

13.1 TecTuPoBAHUS cBsI3N B KOMAHOHOM PE)XXUME
B komaHOHOM pexunme Ans TeCTUpOBaHUA CBA3WM LOCTYMHbI cnegytowmne komanapl: SRFIND,
$RCHK u $TEST. lNpn BbINOMHEHNM OAHHbIX KOMaHA, MOAYNN AOMKHbI ObiTb HACTPOEHbl Ha OAHY
yactoTty ($CH) 1 nmeTb ogmHakoByto ckopocTb B agupe ($AR). KomaHabl oCyLleCcTBNSAOT ONpoc B
OeckoHeYHOM uuKne. [1ns ocTaHOBKM LuKNa Heo6Xo0AMMO HaxaTb B TEPMUHANE CUMBOS 'S'.
$RFIND - nowuck yctponcts B acumpe. KomaHay yaobGHO NpuMMeEHsiTb, korga COOCTBEHHbIE
agpeca ($MYID) moaynen He n3BecTHbl. HangeHHble Mooy BbIBOASITCS CMIUCKOM.

Bepcua MO
OK> SREIND ID ycTpoiicTea: F - CMEKTP 433 10 V2
press 's' to stop...
_l_—YpoaeHb curHana sanpoca

OK>

** 1: ID=0002(0A:01) ,v1.01(F), RSSI=-87,-82 |— YpoBeHb cUrHana orBeTta
**k tx
** 2: ID=0005(0A:02),v1.01(F) ,RSSI=-109,-96 RPT=5:0
* % tx
- - IOADB : IOADR [
tx Homep noBTOopuTens (ecnu akTMBEH)
OK> MYID ynaneHHoro mogema
$RCHK - onpoc yganeHHoro mogyns ¢ 3agaHHbiM napameTtpom $MYID:
OK> SRCHK 0002 YpoBeHb curHana 3anpoca
press 's' to stop... YpoBeHb curHana oTBeTa
OK> L

** v1.01(F) ;Rt=525 ms,RSSI=-42,-40
** v1.01(F) ;Rt=550 ms,RSSI=-42,-40
** yv1.01(F) ;Rt=550 ms,RSSI=-41,-41s

OK> ~T _ =
Bepcusa N0 — D ycTponctea

$TEST - 3anpoc BER nakeTa y yaaneHHoro moayns ¢ 3agaHHbiv napametpom $MYID. Mpu
3anpoce HeobxoauMO 3agaTb TUMN NMOMEXOYCTOMYMBOrO KOAMpoBaHuS. Koa 3agaetcs aHanorm4Ho
komaHge $FEC.
OK> $TEST 0002 3I ,
BanToBbIe oWNGKK

press 's' to stop... BuToBble oWMOKK
K> | 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:15,91

** (2,138): byte err=0 bit err=0 RSSI=-41,FEC=R:15,9Is
OK>

Bpems otknuka (Response Time)

T_ Twn FEC
MopsiakoBbIM HOMep nakeTa + pa3mep (6anT) YpoBeHb curHana oteeTta

13.2 TecTuroBAHMS CBSI3M B MPO3PAYHOM PEXUME

B npospayHOM pexume nepefaun LaHHbIX HeobxogumMo nocnatb B aKTUBHbLIA  NOPT
nokanbHoro moayns ASCII ctpoky 6e3 nays mexagy cumsonamm sunga $hhhhPING_RATEOSpm,
rae hhhh - agpec ynanenHoro mogyns, p - mowHocTtb (0...3), Ha KOTOPOM yAaneHHbI MoayIb
6yneT nepepaBaTb OTBET, m - MynbTunnukaumsa nocbinkn (0...1). Ecnn HeT HeobxoammocTu
3agaBaTb MOLLHOCTb Y BbI3bIBAEMOro MoAynd, BMECTO 3HadeHumin 0...3 MOXHO nocnatb nobon
Apyron cumBon, Hanpumep, cumBon 'X'. Agpec MoxeT OblTb Kak rpynnoBon, TaKk W
NHANBUAYaNbHbIN.

Mpu nonyyenum ctpokn $hhhhPING_RATEOSpm ypaneHHbin moayne ¢ agpecom hhhh
nepeknioYaeT TeKyLllylo MOLHOCTb Ha 3HayeHue 'p' (ecnu 3agaHo) U 3agaeT MynbTUMMKauuio
oTeBeTa 'm'. HoBoe 3HayYeHWe MOLLHOCTU He COXpaHseTcd B npodune Moayns, ogHako AencTeyeT
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13.3

Ha BeCb OCTaBLUMICS ceaHC paboThbl (40 nNepesarpysku unu BbiknoYeHus nutadust). Mocne aToro,
yLaneHHbI MO4yNb OTBEYAET U Ha NoKanbHbIA MOAYIb NPUXOAMT CTPOKa BUAaA:

Apnpec
0x0D Ox0A yAaneHHoro Bepcus MO
| mogema _L_ ID ycTponuctea

\n\r$0012PING v01.00 ID:0F,0108,-049,-051
MopsaakoBbI HOMep oTBeTa _—I_ | I_ I—YpOBeHb cUrHana oTeeTa

3HaueHue BbIXO4:BXON YpoBeHb curHana 3anpoca

MNpumepsbl:
3anpoc: $FFFFPING_RATEOSO00 (npwu nonyyeHun, nepeaasatb otBeT Ha PWR=0)
Oteet: $0002PING_v01.00_I|D:0F,0208,-049,-045
B cetn obHapyxeH mogynb 0002. Bepcusa MO 1.00. ID ycrponctea OF (CMEKTP 43310 V2).
Mopsgkosbin Homep oTtBeTa 02. 3HadveHue BbixogoB 0 (0000), 3HaveHne BxogoB 8 (1000).
YpoBeHb curHana npu npueme 3anpoca yganeHHoim mogyrnem -49 gb. YpoBeHb curHana npu
npueme oteeta -45 ab.

3anpoc: 3$FFFFPING_RATEOS11 (npw nonydeHun, nepegasatb oTBeT Ha PWR=1)
OtBet: $0002PING_v01.00_ID:0F,0208,-049,-045
$0003PING_v01.00_ID:0F,0108,-049,-045
B ceTtu npucyTtcTBYIOT ABa Mogyns ¢ agpecammn 0002 n 0003.
Mpu rpynnoBom 3anpoce ob6HapyXxeHue BCcexX MoayJfien He rapaHTUpyeTcs.

3anpoc: $1234PING_RATEOSx0 (npv nony4YyeHun, He U3MEHATb MOLLHOCTb)

OteTt: $1234PING_v01.00_ID:00,0108,-000,-000
Bbi3biBaeMbii MoAynb SIBASETCA JOKanbHbIM, O Y€M CBWOETENbCTBYET 3HAYeHMe YPOBHEWN
curHana pasHoe 0.

Takke, OnNa nNpoBepKM CBA3W B NabopaTopHbIX YCNOBMAX MOXHO MCMOMb30BaTb OpYron
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
oTAoenbHass TepMuHanbHas nporpamma (MGo0 B OOHOWM  MporpaMme  OTKPbIThl  ABa
nocrniegoBatenbHblX  nopTa). EcTecTBeHHO, napamMeTpbl  MOPTOB  NPOrpaMmbl  AOSHKHbI
COOTBETCTBOBAaTL NapameTpam RS-485 moaynen.

K MK cnegyeT nogkntounTb ABa NPOBEPSEMbIX MOOYNS — KaXKObIN K «CBOEMY» NEPEXOOHUKY
USB-RS-485/232 (B kOMaHOHbIN PEXMUM NepeBoaANTb MOAYIM He HYxXHO!). B kayecTBe aHTEHH npwu
nposepke B nabopaTopHbIX YCNOBUAX (B npegenax KoMHaThbl) MOXHO MCMOMb30BaTh Kak LWTATHbIE
aHTEHHbI, TaK M NPOCTO OTpe3ok nposoaa (5...10 cm) B aHTEHHOM pa3bEMme.

[ns npoBepKkn CBA3M OTNPaBnsATE NMPOU3BOSIbHBIE CUMBOSbLI B OKHE OOHOW TEPMWHAaNbHOM
nporpamMmmMbl — OHW OOMKHbI NepeaaTbes Yepes3 MOAYNM B OKHO BTOPOW MporpaMmel, 1 HA0b6opoT.

Ecnu cumBonbl npoxoasat B 06e CTOPOHbI — MOAYNN NO paamo HAaCTPOEHbI NPAaBUITLHO.

PEXUM MASIK

B pexume madka, MoAdynb  aBTOMaTMyecku, BblgaeT B 3aup  CTPOKY
$hhhhPING_RATEOSpm. 'ae hhhh - agpec yaaneHHoro mogyns, KOTOpbIN 3agaeTcs perncrpamm
$RG04-05, 'p' - TekyLas MowHOCTb Moayns B npodune (0-3), a 'm' - napameTp MynbTUMNMKaLMm
(0-1). YpaneHHbIn mMogynb nosnyymMB €€, BblgaeT OTBeT. B AaHHOM pexume MOXHO NpoBepHATb
CBsI3b TONMbKO Mexay 2-Ms mogynsamu. B npotuBHOM cnyyae, ecnu B ceTn bonee 2x yaaneHHbIX
mMoaynewn, To He ByaeT NOHATHO OT Kakoro MMEHHO MOAYNSA NpUXoauT oTBeT. Pexnm masika, ecnm
BKITIOYEH, aKTUBM3MPYETCS KaXKAbl pa3 npu BKOYEHUM nuTaHusa. YTobbl ero OTKHuYUTDb,
Heobxoanmo BbINOMHUTb npoueaypy OTKIMOYEHNS yepes KOMaHdy  3arpysuyuka
BOOT_BEACON_OFF.

B pexnme magka yHkumm 10 oTknoyatoTed, a uHgmukatop MODE nHauumpyeTtca nonyyvyeHve
OoTBeTa OT yAaneHHoro Moayns - B crydae nonyyeHunsa orseta, niagunkatop MODE kpaTtkoBpeMeHHO
3aropaeTcsl 3efieHbIM, eCinn HET - KpacHbIM.
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14 TEXHOJIOMMYECKUNE NMAPAMETPbI. PETUCTPbLI RG

MNMepemeHHble M3MeHsieMble koMmaHao $RG He BXogaT B o6WMIA Npodhunb MOAYNS U He

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

peructpos RG (Bce agpeca pecaTudHble,

nog WMeHeM peructpa ykasaHo 3HadeHue no

YMOSYaHUI):
Agpec | Vms 3Ha4veHne
00 485 PRE_TMR | Bpemsa naysbl nepepg nepegaden nepeoro 6amrta nocne akTMBusauuu
(OxFF) WuHbl RS485. 3agaetca B OMTOBbIX WHTEpPBanax TeKyLlEen CKOPOCTH
nopta ($COM). 3HayeHne 0x00 n OxFF cooTeeTcTBytOT 0X01.
01 485 PST TMR | Bpemsi yaepxaHusi WwuHbl RS485 B akTMBHOM COCTOSIHMM nocne
(OXFF) nepegaun cron-6mta nocnegHero 6Gawmta. 3agaeTca B OGUTOBBIX
MHTepBanax TekyLen ckopoctu nopta ($COM). 3HayeHne 0x00 m OxFF
cootBeTcTBYtOT 0X01.
02-03 C485/C232 AKTUBHbIN NOPT ANs nepegadn JaHHbIX:
(OxC4 0x85) 0xC4 0x85 - akTmBHbIN NOpPT RS485;
0xC2 0x32 - aktmBHbIN nopT USB nnu RS232.
3HauveHune 3agaeTcs Npy BbIDOpE NopTa B pexxume 3arpysyuka.
[Mepekno4YnTb NOPThl TaKKe MOXHO KoMmaHgon SEXCHP.
04-05 BEAC_EN AkTnBM3aumsa pexnma "Magak"
(OxFF OxFF) OXBE OxAC - pexum "Mask" aktuBeH. Bce ocTtanbHble 3HayeHus - He
aKkTMBeH. 3HaYeHne 3a4aeTcs B peXMMe 3arpysyumka.
06-07 BEAC_ADR Aopec BbizoBa B pexume "Masik". Agpec noactaBnsdeTcs B CTPOKY
(OXFF OXFF) $hhhPING_RATEOSp BmecTo cumsonos 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 PEXMM NO OTMagovyHOMY MOpPTYy 4epes
(OxFF) kHonky CFG. AktuBHoe 3HayeHue OXCD. OctanbHble 3HaveHust -
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 Yncno ot 0 oo 9;

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

¢ - cumBon. OnpegeneH No TEKCTY ONUCaHUs KOMaHAabl.

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

15.1 $DMP(R)— BbIBOg MPO®MAS (YOANEHHOO) MOAYIS
Beoa: $DMP unu $DMPR

Mpumep: OK> $DMP

P2 TXID=FFFF COPY=1] ,MYID=0004
CH=92 PWR=0 COM=9600,8N1

AR=03 LBT=0 DAT=EOT PACT=005 PSL=000 PL=7

OBLUMW NMPOB®UIb

MN=3 DM=0 FEC=- RCONC=0 TCONC=0
IOADR=0A+IONDX=00 (OAh) TFL=---- RT=-
RFL=---- RTFL=----

IOSLAVE IOALR=FO0

TOSFT=030 IOSFV=---- MPO®UNL MOAYNSA
IOINL=---- IODBN=00000000h BBOHA'BblBOﬂA
IOINF=00  IOFR[1:0] =0000,0000

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

IOINT=00000000
IOMOD=00000000
OK>

B BbiBOAE kKOMaHAbl oToOpaXatoTcs criegytowime "noackaskm'™;
*SK  Hanuune knova wndpoeaHns XOR. [lpy BbiBOAe ydaneHHoro npodwuns, noackaska
COOTBETCTBYET BCE PaBHO NTOKarnbHOMY Npodusio;
*KEY Hanunuue «knoda wwndposaHns AES. [lpu BbiBoge yganeHHoro npodumns, MnoAackaska
COOTBETCTBYET BCE PABHO fOKanbHOMY Npodunto;
*LID Hanuuume aktusHbIX a4yeek $SRID vnu $PID.
*RTMX  AkTuBHOCTb pexuma RTMX

15.2 $IEE— cBPOC MTAPAMETPOB M0 YMOMYAHMIO

BBog: $IEE hhhh, rge hhhh — Tpebyemoe 3HayeHne MYID mogyns.
lMocne BBOA4a KOMaHAbl MPOUCXOAUT MHULMANM3aums napameTpoB, XpaHswmxea B AHOIY 3HaveHnsmun
no ymonyaxuio. Agpec MYID mogynsa ctaHoBuTcs paBHeiM hhhh n Mmogynb aBTomaTtuyecku nepecbpacbkiBaeTcs.

KomaHpa $IEE Ha 3aTparuBaeT crnefytolime napaMmeTpsbl:

- naponu wngposaHusa (cbpoc ocylectenseTca komaHgamm $KEA= nnu $SK=000000);

- Moaynb BBOAA-BbIBoAa (cOpoc ocywecTenaetca komaHgon $IOIEE, $IORIN nnn $IOROUT);
- TEXHOMNornyeckne napameTpsbl (Cbpoc ocyulecTensierca komaHgon $IRG);

153 $CH — UBMEHEHUE PABOYEIO YACTOTHOIO KAHAJIA

Beog: $CH=dd , roe dd - Homep paboyero kaHana 01...69, 92 (ncn. 433 MI'y) u 01 - 04 (ncn. 868
MIw)
lMocsie seoda Modynb NnepeHacmpaueaemcsi Ha Ho8bIl KaHas u coxpaHsiem e2o 8 SHO3Y

15.4 $PWR — yCcTAHOBKA MOLHOCTY NEPEQATYMKA
Beoa: $PWR=d , roe d:

0 10 25 (no ymonyaxuo) | Mocrie eeoda koMaHObI
1 200 100 MOOysib cpa3y nepeHacmpaueaemcsi
2 300 250 Ha HO8YHO MOWHOCMb U COXpaHsiem ee 8
3 500 500 SHO3Y.
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15.5 $AR — ckoPOCTb NEPERAYM BAHHBIX 10 3OUPY
Beoa: $AR=dd , roe dd- 3HayeHune 0-13.

|
0 4800 +5
1 4800 +20
2 9600 +10
3 9600 +20 no yMon4aHuio
4 19200 +20 lMocnie eeoda KoMaHObI,
5 19200 140 MoOynb cpa3y nepeHacmpauesaemcs
6 38400 +40 Ha Ho8yr0 CKOpocmb U coxpaHsiem ee 8 JHO3Y
7 38400 +100
8 57600 +100
9 76800 +100
10 4800 2.4
11 9600 +4.8 Hns coemecmHou pabomsi
12 14400 +7.2 ¢ paduomodemMom
13 19200 +9.6 ClIEKTP 9600 GM

Mpn BbIbOpe BapwaHTa cnegyeT MMeTb BBUAY, YTO Oonbluee 3HayeHWe AeBMauuu Oenaet CBA3b
H6onee HafeXHOM, HO NPX 3TOM pacLUMpsieTCs Nofioca YacToT, 3aHMMaemasi curHanom B acupe.

15 . 6 $MN —umcno 1T, NEPEQABAEMbIX BE3 UHBEPCUU MOCI/IEQHENO BUTA

Beoa: $MN=d rpoed: WHBepcus nocne:
0- «kaxpgoro 6uta. (kog MaHuyecTep 2)
1- «kaxpgoro 6-ro 6uta
2 - kaxpgoro 15-ro buta
3 - kaxpgoro 10-ro 6uta (Mo ymon4aHuro)

15.7 $LBT —AnroruTM BbIXO4A B 30MP

Beoa: $LBT=d roed: 0 - 3ajepxku neped nepefadvent AaHHbIX B 3UP OTCYTCTBYHOT;
1- "AnWHHBIA" anropuTMm BbiIXo4a B adup;
2 - "KOpOTKMK" anropuTMm Bbixoga B acpup;

15.8 $P2/P1 — BbIEOP MPOTOKONA NPU MEPEQAYE

Beoa: $P1 - npoTokon paboThl N5 COBMECTUMOCTU C nMHenkon mogemos Cnektp 433 V1.
$P2 - npotokon ansa paboTbl B pexume V2. (No yMon4yaHuio)

15.9 $MYID — U3MEHEHUE COBCTBEHHOIO AGPECA MOZYIISI
Beoa: $MYID=hhhh, rge hhhh — no6oe 3HaueHune, kpome FFFF, FFxx, xxFF nnv 0000.

15.10 $TXID — U3MEHEHUE ALPECA BbI3bIBAEMOIO MOAY/SI

Beoa: $TXID=hhhh, rae hhhh — nto6oe 3HaveHune, kpome 0000

KomaHaa 3agaeT agpec nonyyartens nakeToB U TeM caMbIM pexmm paboTbl Moayns B adupe.

Beog 3HaueHun Bupga FFFF, FFxx wnn xxFF o3HavaeT LwwuMpokoBelwaTenbHbIN (rpynnoBOi) pexnm
nepefayn AdaHHbIX MHaye - afpecHbI pexum ¢ Moaynem, yYen agpec MYID cosnagaet ¢ BBeOEHHbIM
3Ha4eHmeM hhhh.

15.11 $WA —oxugAaHME NOATBEPKOEHNSI B APECHOM PEXWME

Beog: $WA=h, roe h — wectHaguatepuyHoe yucrio (0-F).

3agjaetca B uyucrie MakeToB MaKCMMarbHOMO pasmepa Ha Tekyllen ckopocTu. 3HadyeHue 0 os3HadaeT
OTCYTCTBUE OXMAAHUA noaTBepxaeHusa. Ecnv no ucrtedeHum BpemeHn WA nocne nepejayvm naketa He
nony4YeHo NoATBepXAeHMs 0 4OCTaBKe OT agpecyemMoro MoAyss, oTnpaBka NakeTa noBToOpsSETCS.
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HecmoTps Ha TO, YTO AaHHbIN NapamMeTp ABMASETCS BHYTPEHHUM NapaMeTpoM Moayns y
BHeLLHero o6opynoBaHusa Takke He0H6X0AMMO BbICTaBMNATbL KOPPEKTHOE 3HAYEHWE OXuaaHue
oTBeTa. Bpems nepenaym naketa AaHHbIX MakCMMarnbHOW AfMHbI Ha TEKYLLEen CKOpOCTH
oTobpaxaeTcsa B pesynbTaTe BbiBoga komaHasl $DMP B cTpoke "MaxTt=".

15.12 $TRY — yncno PETPAHCASIUMIA NAKETOB, IPY OTCYTCTBUS OATBEPXAEHUS

Beoa: $TRY=d, rae d —uncno ot 0 go 7. 3HayeHne 0 cooTBETCTBYEeT GECKOHEYHOMY YmUcny
MonbITOK NepeaaTtb NakeT, B Criyvyae OTCYTCTBMS NOATBEPXKAEHUS B aAPECHOM PEXUME.

15 . 13 $COPY— MAKCUMAJIbHOE YNCI10 OANHAKOBBbIX LUNPOKOBELUATEJIbHbIX TAKETOB
Beoa: $COPY=d,roedumcnoorlpgo?.
[ns ymeHblUEeHNs] BEPOATHOCTU NOTEPU AaHHbIX B LUMPOKOBELLIATENIbHOM peXnme, Koraa noaTBepXkaeHus o
JOCTaBke OTCYTCTBYIOT, MOXHO MOCMeAoBaTeNnbHO nNepedaBaTb HECKOSbKO KOMWUIA  LUMPOKOBELLATENBLHOIO
naketa. Mpu nony4yeHnn agpecatoMm AybnnpyemMblie LUMPOKOBeLLaTeNbHbIE NakeTbl OTOpackiBaloTCS.

15.14 $PAUSE — BPEMS MEXGY NEPEGAYAMM KOMUA LIMPOKOBELATENbHBIX MTAKETOB

Beog: $PAUSE=dd, rae dd 3HadeHue ot 00 go 99.
Lar 100 mc. 3Ha4veHmne 00 cooTBeTcTBYET 05.
lMapameTp akTUBM3UPYEeTCs TOMbKO B LUMPOKOBELLATENIbHOM peXxvMe W  3agaeT Bpems  Mexay

nocrnenoBaTtenbHol nepeaadveit konui (napameTtp $COPY > 1) winpokoselliaTensbHOro nakeTa.

15.15 $FEC — T1n FEC ansi MHOOPMALMOHHBIX MAKETOB B 3®UPE

Beoa: $FEC=dc, roe
d — Tun nomexoyctonumsoro koga (FEC):

0 -RS(7.5)
1 -RS(7.3)
2 -RS (15.11)
3 -RS(15.9)
4 -HAM (12.8)

5-7 - Kop BbIKOYEH

C — npu3Hak nepemexeHuns: 'l' - Bkno4veHo, 'N' - BbIKNoYEHO
Mpumep: $FEC=0I
$FEC=5N

Ecnun nomexoycTonymBoe KogupoBaHWe He UCMOMNb3yeTCsl, NEPEMEXEHNE HE UMEET 3HAYEHNS!, OOHAKO
[I0MKHO BbITb BBeAeHOo. MpaBunNbHOCTb BBOAA MOXHO NpoBepuThb KoMaHaon $DMP.

15.16 $DM — mynbTunnukaumsi GAHHBIX

Beog: $DM=b roeb: 0- MynbTuMNNUKauust 3anpeLyeHa;
1- MynbTUNRAMKaUMS paspeLleHa.

15.17 $COM — nAPAMETPbI MOCNEQOBATENLHOIO MOPTA

Beoa: $COM=Rate Word Parity nStop, roe
Rate - ckopocTb 06MeHa:1200,2400,4800,9600,19200,38400,57600 nnu 115200;
Word - pasmep cnoBa, 6uT: 7 unu 8;
Parity - 4yetHocTb: N - none, O - odd (HeueT), E - even (4eT), M - mark, S - space;
nStop - 4Mcno cTonoBbIxX 6UT: 1 nnu 2.
MNpumep: | SCOM=9600,8N1
$COM=19200,7E2

15.18 $DAT — T1n nPoTOKONA BXOQALMX AHHBIX

Beoa: $DAT=EOT (no ymonyaHwuio)
$DAT=EOC
$DAT=RTU
$DAT=DL8
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15.19 $PL — MAKCHMMANIBLHOE YUCTIO MAKETOB B BY®EPE
Beoa: $PL=d, rge d — pgecatuyHoe vmcno (0-7).
3aﬂ,aeT MaKkCnMalibHOE€ YMNCJ10 NakeToB KOTOPble MOryT HaxoAnTbCA OAHOBPEMEHHO B 6y(:bepe Ha nepenavy
B acpup. 3HaueHme 0 (MO yMOMYaHMI0) COOTBETCTBYET MAaKCMMArbHO BO3MOXHOMY YMCITy NaKeToB.

15.20 $PACT — TAHM-AYT IPUEMA MAKETA B BY®EP HA TEPEQAYY

Beoa: $PACT=ddd, roe dddd — yucno ot 000 ao 255. MuHnmansHoe 3HaveHue 002.
Tavim ayT 3aaeTcsi YACIOM CMMBOJSIOB Ha TEKYLLEeN CKOPOCTU NopTa AaHHbIX.

15.21 $PSL — HAPE3KA BXoOsIUMX BAHHBIX

Beoa: $PSL=ddd, roe ddd — gecatnyHoe umcno (000-255). Begywme Hynv OMKHbI NPUCYTCTBOBATb.
MapameTp 3agaeT pas3mep "Hapeskn" nakeToB B pexume EOT B 6antax x 8. 3HaueHnto 000 cooTBETCTBYET
3anpeLieHne "Hapeskn".

15.22 $E0C — cumBOn NEPEQAYM [AHHBIX

Beoag: $EOC=hhc, roe
hh - CwumBon nepegayun gaHHbIX
Cc - npu3Hak nepega4u camoro cumsona: 'T' - nepepasatb, 'N' - He nepefasaTh.
Mpumep: | $EOC=31T - nepepaya no cumeony 0x31 (‘1'). Cam cumBon nepeaaeTcs.

15.23 $RCONC — KOHKATEHALMSI HA IPYEM

Beoa: $RCONC=b, roe
b - koHkatenaumus: O - 3anpelieHa, 1 - paspelueHa.

15.24 $TCONC — KOHKATEHAUMM HA MEPEQAYY

Beog: $TCONC=d, rge d - ypoBeHb KOHKaTeHaumm (6anT):
- KOHKaTeHauus 3anpeLleHa

-32

- 64

- 96

-128

-160

-192

-255

~NoOo O hR~rRWNEO

15.25 $RT — HOMEP noBTOPHTENSI MOZY NS
Besoa: $RT=dh, roe
d - Homep nostoputens O0..9. 3HaveHus 6Gonble 7 O3Ha4YaeT OTKMOYEeHUe QyHKUUK
noBTOpPUTENS;
h - 3agepxka peTpaHcnaumm 3HadyeHms ot 0...F (x100mc).
Bcero B pagnocetn MmoxeT ObiTb 40 BOCbMU nosTopuTtenen (Homepa 0...7). Kaxagbin noBTOpUTENb AOIDKEH
UMETb YHMKanbHbIV Homep. B BeiBoge komaHabl $DMP 3HaueHne koMmaHabl BeiBoguTcst kak RPT=d,dly:h

15.26 $RID — AGPEC NAKETA PA3PELIEHHOIO [i151 PETPAHCIISIUAN

Beog: $RIDd=hhhh tb [ddddddddS:S;],roe
d Howmep a4venkn ot 0 oo 7;
hhhh agpec, nnn macka agpeca;
t Twn agpeca: 'S' - hhhh aBnsetca agpecom otnpasutens (Source), 'D' - hhhh sBnaetca agpecom
nony4varens (Destination)
b paspelwweHve Ha noBTOpeHMe nakeTa c HyneBbiM PI1 (peTpaHCnsAUMOHHBIM Nonem):
0 - 3anpelieHo 1 - paspeLueHo
He o6s3aTenbHble nons:
dddddddd 3HadeHvne Mmacku. BBoguTcsa nytem nepeuvvcrneHvem HomepoB nostoputernen ot 0 oo 7 B
NPOU3BONIbHOM MOPSOKE.
S:1 cumBon nornyeckon onepauum mexay Pl naketa n mackon dddddddd:
«&» onepauus «Uy;
«|» onepaumsa «UNMN».
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S, [OewcTBMe Haf nakeTom B criyvae cosnageHus PI1 naketa ¢ mackon dddddddd:
«+» [MakeT moxeT 6bITb peTpaHcnupoBaH (nocne aHanunsa RIDXx)

«-» [TlakeT He bygeT peTpaHcnupoBaH (nocne aHanmsa RIDx)

Ecnu aHanu3 macku paspelueH, peLleHne o0 peTpaHcnsauun/He peTpaHcnsaumMm naketa npovM3BoauTcs
Tonbko nocne aHanu3a RIDx. Mpu Hanuuum akTuBHbiX sveek $RID B BbIBoAe komaHabl $DMP
oTobpaxaeTcsa noackaska " *LID ".
Mpumepsb:
$RID0=1234 S1 014&+
Agpec 3anucbiBaeTcs B A4enky 0. PeTpaHcnupytoTca nakeTbl, B 3arofioBKe KOTOPbIX aApec oTnpaBuTens
paBeH 1234. [MakeTbl C HyNneBbIMU 3Ha4YeHuAMN Pl paspelleHbl Ang noBTopeHus. lNakeT NoBTOpSAETCSA TOMbKO B
TOM Cny4yae, ecnu oH npoLuen 4yepes petpaHcnatopsl 0 U1 U 4.
$RID7=03FF DO 401|+
Agpec 3anucbiBaeTcs B A4veniky 7. PeTpaHCnuvpyloTcs nakeTbl, npegHasHadeHHble ans rpynnbl 03.
MakeTbl ¢ HyneBbiMU 3HavYeHuAMM Pl He peTpaHCNUPYOTCS; 9TO 03HAYaeT, YTo NakeT yXKe AomkeH 6bin ObiTb
peTpaHCnNMpoBaH KakuM-nmbo apyrum petpaHcnaTopom. lNMakeT rpynne 03 noBTOpSAETCS TONMbKO B TOM Criyyae,
€CNnK OH npoLuen Yepes peTpaHcnaTopbl 4 TN 0 UTU 1.
$RID6=0123 SO
Agpec 3anucbiBaeTcs B A4elky 6. PeTpaHcnupyloTcs nakeTbl, B 3arofloBke KOTOPbIX aApec oTnpaBuUTens
paBeH 0123. MNakeTbl ¢ HyneBbiMM 3HaveHusIMK Pl He paspelleHbl Onsi MOBTOPEHUS; 3TO O3HAYaeT, YTo nakeT
y>Ke OOImKeH Obin 6biTb MOBTOPEH KaknuM MO0 APYrMM PeTPaHCSTOPOM.

15.27 $PID — AgPEC NAKETA A5151 PACLUMPEHHOIO MPUEMA

Beoa: $PIDd=hhhh [ddddddddS;:S;] ,roe
d Homep averkn ot 0 go 7;
hhhh agpec, unn macka agpeca;
He obs3aTtenbHble nons:
dddddddd 3HaueHue mackun. BBoguTcs nyTeM nepeudncrieHnem HomepoB noBToputenen ot 0 oo 7 B
NPOU3BOSILHOM MOPSIOKE.
S;1 cumBOn normnyeckor onepaunn mexay Pl naketa n mackon dddddddd:
«&» onepauus «Uy»;
«|» onepauns «UNMN».
S, pewcTBue Hap NakeToMm B criyyae cosnageHus Pl naketa ¢ mackov dddddddd:
«+» NakeT NpuHMMaeTcs (MHaye He NPUHMMaeTCs);

«-» NakeT He NpuHMMaeTcs (MHaye NpuMHMMaeTcs).

Ecnn aHanu3 mMacku paspelueH M Ha OCHOBE aHanu3a onepauumn mackm Hag Pl nakeT moxeTt ObiTb
MPUHAT, OKOHYaTenbHOEe pelleHne O Mpuéme/He npuéme nakeTa NPUHMMaeTCd Ha cregylolem YpoBHe
npvéma nakeToB (Kak Npu 0O6bIMHOM NPUEME).

B cny4yae oTcyTcTBMA Macku agpec PID aBTomMaTnyeckn CTaHOBUTCHA agpecom 6a30BoW CTaHLUMN.

Ecnu B Mogyne ectb xoTst Obl OOUH aKTUBHBIA agpec 6a30BON CTaHUMMW, NpyU NpUEME NakeTa mMoayrb
CpaBHMBAET aJpec oTnpaBuTeENs naketa ¢ agpecoM 6a3oBon ctaHuun. Ecnv agpeca He coBnagatloT, NnakeT
urHopupyetcst (HO MOXeT PeTpaHCNMpPOBaTbLCS, €CNM agpec nornyyartens/oTnpaBuTeNs COBMagaeT C O4HUM
13 RIDXx). Mpu Hanuumm akTuBHbLIX A4eek $PID B BbiBoae koMaHabl $DMP oTobparkaeTcs nogckaska "*LID".

15.28 $LID / $XID — BbIBOA | YGANEHNE ALPECOB 7151 PETPAHCHSIMM U PACLUMPEHHOIO MPUEMA

Besoa: $LID - BeiBog cnucka agpecos 4518 paclUMpeHHOW peTpaHCnsaunm n npyema.
$XIDd, rae d — Homep ayenkn ot 0 oo 7. KomaHga yaansaeTt aderiky ¢ agpecom RID vnm PID.
lpu eeode Homepa sveliku bonbuwe 7, ydansemcs 8ecb CruUCOK cpasy.

Mpumep: BeiBoa cnvcka BbiBoA cnvcka nocrne yganeHus
OK> $LID OK> $XIDO OK> $LID
# xID Adr Rst RptPath OK> $XID1 # xID Adr Rst RptPath
""""""""""""" OK> TTTTTTTTTTTTT T
0 RID 0001 S1 4567 &+ Vnanenme 2-x 0 --—-
1 RID 0002 DO 01 | - A 1 ---
2 - Ha4alnbHbIX A4eeK 2 o
3 RID 0003 SO 3 RID 0003 SO
4 PID 0004 4 PID 0004
5 —-- 5 ———
6 ——- 6 —--
7 PID 0007 05 &- 7 PID 0007 05 &-
OK> OK>
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15.29 $QLID — nPoBEPKA criucka RID/PID

Beoa: $QLID tttt rrrr [dddddddd], roe
tttt  Agpec nonydyatens naketa (TXID) B wecTHagUaTepMyHOM BUAE;
rrrr - Agpec otnpaBuTens naketa (MYID) B wiecTHaguaTepnyHoM BUAE;
He obsizaTtenbHoe none:
dddddddd 3HaueHue Macku. BBoguTcs nytem nepevucrieHMem HomepoB noetoputenen oT 0 oo 7 B
NPOV3BOSIbHOM MOpPSIAKE.

KomaHga amynupyeT npoLlecc npoxoxaeHusa naketoB yepes cnucok RID/PID. C noMoLblo Hee MOXHO
NpoBepUTb KOPPEKTHOCTb BBEAEHHbIX 3HadeHun RID/PID nytem reHepauum nonew agpeca u
pPEeHTpaHCNALMOHHOro nong naketa. [locne McnonHeHUn KOMaHAbl BbIBOOATCA MPU3HAKM peTpaHChsauMm u
npuema AaHHOro naketa. B cnyyae mpoBepku cnucka Ha peTpaHcnAumio, HeobXOaMMO KOPPEKTHO 3adaThb
COOCTBEHHbI HOMEpP peTpaHcnaTopa (komaHga $RT).

OK> $lid
# xID Adr Rst RptPath

0 RID FFFF S1

1 RID 0004 sO 0123 |+
2 PID 0002

_3_PID FFFF | 012 1 &t .

OK> $glid f£fff 0001 He npuHumaTth naket ot otnpasutens 0001 - He BbINOMHEHO yCroBME NO Macke B siuerike N3.
RX:0 RT:1 PeTtpaHcnvpoBaTh cornacHo ycnosusim B ayerike NO.

OK> $qlid 0005 0004 He npuHumate naket ot oTnpasuTens 0004 - He BbIMNOSIHEHO yCroBUe No Macke B syenke N3.
RX:0 RT:0 He peTpaHcnupoBaTh - He BbINOJIEHO YyCIiOBMe Mo Macke B siuenke N1.

OK> $glid 0005 0004 12 He npuHumaTh naket ot otnpasuTens 0004 - He BbINOMHEHO YCMOBYE Mo Macke B Avenke N3.
RX:0 RT:1 PeTpaHcnvpoBaTb cornacHo ycnosusim B sderike N1.

OK> $qlid £fff 0005 He npuHumatb nakeT oT otnpasuTens 0005 - He BLINOMHEHO yCroBue No Macke B svenke N3.
RX:0 RT:1 PeTpaHcnvpoBaTth cornacHo ycnosusm B s4derike NO.

OK> $glid £££f 0005 012 [llpuHumaTh naket ot oTnpasutensa 0005, cornacHo ycrnosuam B sueiike N3.
RX:1 RT:1 PetpaHcnupoBaTtb cornacHo ycnoBusiM B avenke NO.

15.30 $xFL — criocos eunbTPALMM 5151 LAHHBIX U PETPAHCASILIMM
Beoa: $TFL=cccc nnn $RFL= cccc unu $RTFL= cccc, rae

cccce - cnocob unbTpaumn —--- ,RTUA,DL8A, 1BYT unu NONE
Mpumep:  $TFL=----
$RFL=RTUA

Cnocobbl punbTpaumm onucaHbl B pasgene "®unbrpaums gaHHbIX".

15.31 $xFLDMP — BbIBOg 3HAYEHUIA GUTLTPOB
Beoa: $TFLDMP unu $RFLDMP vnu $RTFLDMP

15.32 $xFL+/- — 3A0AHME 3HAYEHUA ANIS OULTPA

Beoa: $TFL+aabb unn $RFL+aabb  wnu $RTFL+aabb - BknouyeHune 3HauyeHu B unbTp;
$TFL-aabb unn $RFL-aabb unn $RTFL-aabb - NCKITIOYEHNE 3Ha4YeHu 13 punbsTpa.
aa - HavanbHOe 3HayeHve B WecTHaguaTepm4yHoMm copmarTe;
bb - kOHeYHOe 3HauyeHne B WecTHagLaTepMyYHOM chopmare.

[ns BBOAa 1-ro 3Ha4yeHWst JOCTATOYHO yKa3aTb paBHble 3Ha4YeHus aa v bb.
Mpumep: $TFL+0313. BkntounTb B hunbTp Ans nepegaBaembix AaHHbIX 3HaveHust ot 0x03 go 0x13
SRTFL+5A5A. BkntounTb B UNbTP ANSA peTpaHcnsummn 3HadeHne 0x5A
$RTFL-5A5A. UckniounTb 13 counbTpa onsa petpaHcnsaumm aHadeHne 0x5A

15.33 $FLS — 3anMCb 3HAYEHMI GUILTPOB B 3HO3Y

Beoa: S$FLS
Mo paHHOM KOMaHAe Bce 3HayYeHus bunbTPoB (N8 NCXOAAWMNX AAaHHBIX U peTpaHCnsauun) 3anMcbiBatoTcs
B QHO3Y (camu cnocobbl punbTpauun coxpaHates B QHO3JY no komaHae $S)
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15.34 $RPRF — YTEHME nPO®UNS YOANEHHOIO MOAYAS

Beoa: $RPRF hhhh, rge hhhh — nHaneBmayaneHbI agpec yaanéHHoro Moaynsi.
KomaHga ons yoaneHHoro kKoHurypmpoBaHus (CM. pasgen «YganéHHoe KOHPUIrypnupoBaHme»).

15.35 $WPRF — 3an1ch nPoeuns yaAnEHHoOro Mogyns

Beog: $WPRF hhhh, rge hhhh — nHgnBupyanbHbI agpec yganéHHoro moaynsi.
KomaHnpa ons yaaneHHoro KoHdurypmpoBaHus (CM. pasgen «YganéHHoe KOHUrypmpoBaHume»).

15.36 $EPS — HAYATH PEAKTUPOBAHME YIANEHHOIO PO®UIS

Beoa: $EPS
KomaHga gns yganeHHoro KoHurypmpoBaHus (CM. pasgen «YganéHHoe KOHOUIrypnpoBaHme»).

Mocne BBOAA 3TOM KOMaHAbl BCE KOMaHAbl, peaakTupytoLme npogunb, OTHOCATCA K
npodunio yaanéHHoro moayn4. [ina Bo3spara k peakTMpoBaHuio Npoduns nokanbHOro
Moaynsi, He06XxoAMMO BbINOMHUTL komaHay $EPE vnu BbIATU U3 KOMAHAHOIO pexuma.

15.37 $EPE — 0CTAHOBUTL PELAKTUPOBAHME MPO®UIIS YAANEHHOO MOBYSI
Beoa: $EPE
lMocne BBOOA 9TOW KOMaHAbI BCE KOMaHAbl, pedakTupylowme npodunb, OTHOCATCA K npodunio
nokanbHoro  mogynsa. Komawga Ans yaaneHHoOro  KOHAWUrypupoBaHus  (CM. pasgen  «YganéHHoe
KOHMrypupoBaHume»).

15 . 38 $UPD - CMEHA NMPOrPAMMHOIO OBECIEYEHNSA

Beoa: $UPD
lMocne BBOAA 3TOM KOMaHAblI MOAYMb nepenget B pexum cmeHbl MO no tekywemy nopty. Ecnn komaHga
BBeJeHa OLWNBOYHO, AOCTATOYHO NEPEKITIOYMUTL NUTaHNE MOZyIIo.

15.39 $RCHK — onPoc yganeHHoro mogynsi

Beoa: $RCHK hhhh, rae hhhh — agpec yganénHoro mogyns.
PesynbTat paboTbl koMaHAbl onvicaH B pasgene "TecTMpoBaHuWe CBA3M B KOMAHAHOM pexume”.

15.40 $RFIND — iouck ycTPONCTB B 30UPE

Beoa: S$RFIND
MpuHUMN paBoTkl KOMaHObl onvcaH B pasaene "TecTMpoBaHMe CBA3M B KOMaHOHOM pexume".

Mpumep: | OK: SRFIHD
presz=z 's' to stop. ..
] 8
#x 1. ID=002(04:01).+1.00(0) RE5T=-43,6-41
#x 2 TD=005(04& . 02).+1.00(0) R5SI=-108,-94 RPTH=%
*¥* txEs=
]

15.41 $TEST — 3anPOC TECTOBbIX NTAKETOB

Beoa:  $TEST hhhh,dc rge, hhhh —agpec yganeHHoro mogyns;
d — TMN NOMEexoyCTOMYMBOIro KOAMPOBAHMS;
C — MNpU3HaK nepemMexeHud;

Mo aTon KOMaHAe nokKanbHbIM MOAYMb HAaYMHAET 3anpalumsaTh y yaaneHHoro moayns ¢ agpecom hhh
TecToBble nakeTbl. Tun HOMeX0yCTOﬁHMBOR) KoaumpoBaHnA npun BBOAE aHalnormd4eH KomaHae $FEC.
PesyanaT pa60TbI KOMaHObl onncaH B pasaene "TecTnpoBaHue CBSA3M B KOMaHOHOM pexume".

lMpumep: | ok> $TEST 0002 3I
press 's' to stop...
OK>
** (0,138): byte_err=0 bit err=0 RSSI=-40,FEC=R:15,9I
** (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>
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15.42 $DRG — BbIBOJ BCEX TEXHONOMMYECKNX MAPAMETPOB
Beoa: $DRG

15.43 $RG — 3an1Cb TEXHONOrMYECKUX MAPAMETPOB MOLGY/ISI

Beoa: $RGdd=hh - 3anuck B pernctp dd ymcno hh B wectHaguatepuyHom opmaTte
$RGdd=ddd - 3anucb B peructp dd uncno ddd B gecatuyHom cbopmate
$RGdd=bbbbbbbb - 3anucb B pernctp dd uucno bbbbbbbb B gBOMYHOM hopmaTe

Mpumep: $RGI15=FE

$RG15=254
$RG15=11111110
Bo Bcex 3-x cnyyasx, B peructp 15 6yaeTt 3aHeceHo 4ncrno 254.
Mocne BBOAA, 3Ha4YeHue cpasy 3anuckiBaeTcss B QHOIY (BbinonHaTb komaHay $S HeT HeobxoammocTu).
Bo wu3bexaHue HenpaBunbHoW paboTbl mMopyns 6e3 ocobor HeobXxoaMMOCTU He crnegyeT WU3MEeHATb
TEeXHONOormyeckne napameTpsbl.
TexHonornyeckne napamMmeTpbl onvcaHbl B pasgene «TexHonorndeckne napameTtpbl. Pernctpol RG».

15.44 $IRG — uHMLMANM3ALMST TEXHONOrMYECKMX MAPAMETPOB 10 YMOTYAHUIO

Beoa: $IRG
3HaueHus No yMonyaHuio ykasaHbl B pasaene «TexHonornyeckme napamerpbl. Pernctpbl RG».
Komangy $S nocre 3Toro BbINOMHATL HE HYXKHO.

15.45 $EXCHP — cMEHA noPTA

Beog: $EXCHP

C nomoLLbio AaHHOW KOMaHAbl MPOUCXOAMT CMEHa NOPTOB MEXAY aKTMBHbIM (ANs nepefayun AaHHbIX) 1
OTnagoyHbIM. Ecnn Bxog B KOMaHAHBIN PEXMM Obln MO OTNago4YyHOMY MOpPTY, TO MOCne BBOAA KOMaHAbl 3TOT
nopT 6yaeTt akTUBHbBIM, @ APYron OTNago4YHbIM U HAa06OopOT.

K npumepy, ecnu aktuBHbIM nopTom siBnsetcsd RS485 (USB otnagoyHbiM) 1 Yepes Hero Gbin Bxoa B
KOMaHAHbIA PexuM, To Npu BBoAE B KOMaHAHOM pexume koMmaHabl SEXCHP nopt RS485 6yaeT oTnagoyHbiM, a
USB - ansi nepefayv AaHHbIX (aKTUBHBIN).

Mocne BBoga komaHabl SEXCHP mogynb aBToMaTu4eckun nepesarpyxaeTcsi.

15.46 $rR — csPoc nokanbHoro mogynsi
Beoa: $R

15.47 $rRST— csPOC ynAnEHHOro Mogyns

Beoa: $RST hhhh, rge hhhh — agpec yaanénHoro mogyns.
Mpu nonydyeHun komaHabl Ha cOpPOC, yAaneHHbli MoAynb nepesarpy3ntcs 4vepe3d 5 c. KomaHnpa
BbINOMHSAETCs B OECKOHEYHOM LMKNe [0 MOMEHTa MosydeHusl oTBeTa OT yAdarieHHoro mogyns. YTtobbl
OCTaHOBUTb LIMKN, HEOOX0AMMO Hane4yaTaTb CUMBON 's'.

Mpumep: $RST 0002

press 's' to stop...
OK>

**k tx

** reset start

OK>

15.48 $S — 3anmck BHYTPEHHWX NEPEMEHHBIX MOZY/S B 9HO3Y

Beoa: $S
Mo aTon koMaHae Bce paHee U3MeHeHHble napameTpbl 3anuckiBatotcss B OHO3Y n BcTynaT B cuny nocrne
cbpoca mogyns (komaHga $R).

15.49 $E — Bbix0g U3 KOMAHOHOIO PEXUMA PAGOTbI
Beoao: $E
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BbinonHeHne 3Toi KoMaHAbl HE aKTUBU3MPYET U3MEHEHWIA, NPOBEAEHHBIX B KOMaHAHOM
pexuMme. [Ins akTmBauum naMeHeHMn Heobxoaumo BbINONMHUTE koMaHabl $S n $R.
BbIfTM M3 KOMAHOHOrO pexrMa MOXHO Takke no kHonke CFG.

15.50 $LOG — BbIBOA KYPHANA COBbITUIA B 30UPE MOZY/IS

Beoa: $LOG
Mo aTon komaHae Ha nocrnegoBaTeNbHbLIN MNOPT BblBOAUTCA Tabnuua ¢ ncropuen obmeHa naketamu B
achmpe. Moaynb coxpaHaeT nocnegHue 16 aktuBHble 3anucu. 3anncu He coxpaHaTca B QHOSJY.

15.51 $SCAN — ckAHMPOBAHME 30uPA

Beoa: $SCAN
Mo komaHoe $SCAN moaynb B pexume peanbHOro BPEMEHW BbIBOAUT Ha MOPT BCe NakeTbl
npyHUMaemMble U3 admpa, a Takke nepeaaBaemMbie B 3UpP (€CNU KOMaHOHbIA PEXUM B HACTOALLMIA MOMEHT
pabBoTaeT no otnagovHoMy nopty). Ona Beixoaa us pexunma SCAN HeobXoanMMo BBECTVM CUMBON 'S'.

15.52 $KEA/KEH — YCTAHOBKA NAPOJISI AES LUIN®POBAHUSI

Beoa: $KEA=clc2c3....c16 - yCTaHOBKa Maponsi B CUMBOSbLHOM hopmare, rae:
cl....c16 - ASCII cumBonbl KpoMe npobena 1 3ansaToun;
$KEH=hh1hh2hh3....hh16 - yctaHoBka napons B 16-pu4HOM dopmaTe, rae:
hhl...hh16 - wectHaguaTepuyHbie Yncna ot 00 go FF;

Maponb moxeT cogepxatb Ao 16 cumBonoB ($KEA) unu po 32 uucen ($KEH). OctaBluimecss He
BBeJEHHbIE 3Ha4eHus (8o 16 unu 32) sanonHawTca cumeonamu -' (0x2D). Hanpumep, naponu "123" n "123---"
naeHTUYHbI. Mocne 3agaHus napons, B BbiBoae komaHabl $DMP oToGpakaeTcs nofckaska *KEY. C noMoLbto
obenx kKoMaHg BBOAUTCS OOUH M TOT e Naposib - pasnmyaeTcs TOMbKO NULb cnocob BBoaa.

[ns yoaneHus napons HeobxoamMmMo BBeCTH Mobyto M3 ABYX komaHg 6e3 aprymMeHToB.
Mpumep: | ok> $KREA=hello
*** KEA:hello-----------
OK> $KEH=1234ab
*** KEH:0x1234AB2D2D2D2D2D2D2D2D2D2D2D2D2D

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

15.53 $SK — ycTaHOBKA nAPONSI XOR LWN®POBAHMS

Beoa: $SK=hhhhhh rge, h - wectHaguatepuyHoe yncno ot 0 oo F;
Bce 6 undp gomkHbl 6bITh BBeAeHbI. [Nocne 3agaHuns napons, B BbiBoge koMaHabl $DMP oTobpaxaeTcs
noackaska *SK. [ina yganeHus napons Heobxoaumo Beectn napornb 000000.
Mpumep: | Ok> $SK=1234AB
OK> $SK=000000
*** key deleted
OK>

15.54 $NAM — 3A8AHUE UMEHU MOZYTIIO

Beoa: $NAM=clc2c3....c12 rae,
cl....c12 - ASCII cumBonbl kpoMe npoberna u 3ansiTou;

Vmsa mooynst moxeT cogepxaTb 4o 12 cumsonoB. Mima oTobpaxaeTca npu BbiBOAE pe3yNnbTaToB KOMaHz
$RFIND v B npuBETCTBMU NpW BXOAE B KOMAHAHbIV pexum. [1na yaaneHus uMeHn HeobxogmMmMo BBECTU KOMaHay
SNAM=,

Mpumep: |  sNAM=Spektr868I0 Lora

*** NAM:Spektr868I0

OK> $NAM=
*** NAM:
OK>
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15.55 $CFL— ycTAHOBKAICHSITUE NAPOMSI HA KOMAHGHBIA PEXUM

Beoa: $CFL=clc2c3....c16 rge, cl....c16 - ASCIlI cumBonbl kpoMe npobena n 3anaTon;
Maponb moxeT copepxaTb Ao 16 cumBonoB. OcTaBwMecss He BBeAeHHble 3HadeHus (o 16)
3anonHsawTca cumeonamu '-' (0x2D). Hanpumep, naponu "123" n "123---" MAEHTUYHbI.
[nsa yoaneHus napons Heob6xoaMMo BBECTU KOMaHay 6e3 aprymMeHToB.
Mpumep: | or> $crL=123
*%* CFL:123----—-—-—-—-—-

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

15 . 56 $CFU— BBO/ MAPOJIs1 HA KOMAHHbIA PEXUM
Beoa: $CFU=clc2c3....c16 rge, cl....c16 - ASCIlI cumBonbl KpoMe npoberna u 3ansiton;

15.57 $LoCK — PErucTP BnokuPoBoK
Beoa: $LOCK=bbbbbbbb

but HasHa4yeHue 1 | 0
7-3 Peseps

2 bBootCmdLock
Brnokuposka KOHMUIypUpOBaHUS MOAYMS Yepes PEXnM 3arpysduvka.

1 bEkranCfgLock
BrioknpoBka KOHMUrypMpoBaHUsi MOAeEMA Yepes CUMBOJSIbHbIA MHAUKATOP. Oa Hem
B modyne Cnekmp 433 10 V2 He umeem 3Ha4YyeHue.

0 bRemoteCfgLock
bnokmpoBka yaanéHHoro KoHUrypupoBaHusi no apupy

Ha Hem

Ha Hem

15.58 $DMPLOCK — BbIBOg PEFMCTPA BIOKMPOBOK
Beoa: $DMPLOCK
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16 KomaHgb! ynPaBneHnsi MogynEm BBoOA BbiBoA (10)

Komangsl ans mogyns 1O HaumHatoTca ¢ npecdumkca "lIO" n pacnonoxeHbl B HWXKHEN 4acTh (Cekumm)
BbIBOAa komaHabl $DMP.

Mpu onucaHumn kKOMaHA NPUHATLI CNeayoLne CoKpaleHus:

b - pBonyHoe uncno 0 unu 1;

d - pecatnyHoe vncno ot 0 oo 9;

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

¢ - cumBon. OnpegeneH B TEKCTE ONMCaHNsi KOMaHObI.

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

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

P2 TXID=FFFF COPY=1 ,MYID=0004
CH=92 PWR=0 COM=9600,8N1
AR=3 LBT=0 DAT=EOT PACT=005 PSL=000 PL=7
MN=3 DM=0 FEC=R7,3 RCONC=0 TCONC=0
P2 TXID=FFFF COPY=1 ,MYID=0004 e O DOOR)) TFL=---- RT=-
CH=92 PWR=0 COM=9600,8N1 RFL=---- RTFL=----
AR=3 LBT=0 DAT=EOT PACT=005 PSL=000 PL=7 | .\ cmpp 1op23=1 IOF15BC=0 IOPT=01 IOWA=1
MN=3 DM=0 FEC=R7,3 RCONC=0 TCONC=0 T
IOADR=0A+IONDX=00 (0Ah) TFL=---- RT=- IOF02=----3210
RFL=---- RTFL=----|100PT=11111111
IOSFT=030 IOSFV=---- IOALR=F0
IOSLAVE IOALR=F0 IOINL=---- IODBN=00000000h
IOSFT=010 IOSFV=---- IO_SLAVE |10INF=00 IOFR[1:0] =0000,0000
IOINL=---- IODBN=00000000h IOUTM=---- IOUT[3:0]t=0000,0000,0000,0000
IOINF=00 IOFR[1:0] =0000,0000 IOINT=00000000
IOUTM=---- IOUT[3:0]t=0000,0000,0000,0000 IOMXS= [n7-n4]: M1__2 3 4 MI_2 3 4 Ml_2 3 4 Ml_2 3 4
IOINT=00000000 IOMXS= [n3-n0]: M1__2 3 4 M1_2 3 4 Ml_2 3 4 ML _2 3 4
IOMXM= OUT1 (IN1:0) OUT2(IN2:1) OUT3(IN3:2) OUT4 (IN4:3)

P2 TXID=FFFF COPY=1 ,MYID=0008
CH=10 PWR=3 COM=1200, 8Nl
AR=03 LBT=0 DAT=EOT PACT=015 PSL=000 PL=7

MN=0 DM=0 FEC=- RCONC=0 TCONC=0

IOADR=0A+IONDX=00 (0Ah) TFL=---- RT=-
RFL=---- RTFL=----

IOCHAIN 2

IOF02=----3210 IOPT=01

IOSFT=030 IOSFV=---- IOALR=FO0

IOINL=---- IODBN=00000000h

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

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

IOMXS= [n7-nd4]: M1_2_3_4 Ml_2 3 4 ML 2 3_4 Ml_2 3 4

IOMXS= [n3-n0]: M1__2 3 4 Ml_2 3 4 Ml_2 3 4 Ml_2 3 4

IOMXM= OUTL (IN1:0) OUT2 (IN2:1) OUT3(IN3:2) OUT4 (IN4:3)

BbiBoa komaHasl $DMP oToGpakaeT TonbKko Te perucTpbl B cekuum mogynst /0, koTopble BNUsIOT
Ha ero paboTy TONbKO B TeKywem pexume - |O_Master, I0_Chain, 10_Slave nnn IO_Trans.

16.1 S$IOIEE — uHmMymAnn3ALmMs MOGYNsi 10 B HAYAJIBHOE COCTOSIHUE

Beoa: $SIOIEE
Mocne BBOAA BCe napaMeTpbl MOAyNs BBOAA/BbIBOAA YCTAHABNMBAKTCS B 3HAYEHUSI MO YMOMYaHMIO U
BCTYNSAT B cuny nocrne nepesaarpysku moayns ($R)

16.2 S$IORIN — c5POC 3HAYEHUI BXOLOB

Beoa: $IORIN
Mo aTo KOMaHAe yoansaTCcsa 3anoMHEHHbIEe 3HaYeHUS BXOA0B yaaneHHblx mogynen 10_Slave y TekyLiero
Moayns (ecnuv oH koraa To paboTan B pexume 10_Master).

16.3 $IOROUT - c5POC 3HAYEHUI BbIXOHOB
Beoa: $IOROUT
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16.4 $IOMASTER - nepEBog Mogynsi 10 B PEXuM10_MASTER

Beoa: $IOMASTER
Mocne BBOAa KOMaHbl M3MEHUTCS HUXKHSAS YacTb BbiBoda KomaHasl $DMP.

16.5 $IOCHAIN — nEPEBOg MOAY NS 10 B PEXMMIO_CHAIN

Beog: $IOCHAIN d, rae d - uicno npoxogos 1 mnu 2.
Mocne BBoAa KomaHObl UISMEHUTCS HUKHAS YacTb BbiBoda komaHabl $DMP.

16.6 $IOSLAVE — nepeBog Mogynsi 1O B PEXuMI0O_SLAVE

Beoa: $IOSLAVE
Mocne BBOOa KoMaHbl USMEHUTCH HWKHAS YacTb BbiBoaa komaHabl $DMP.

16.7 $IOTRANS- nePEBOA MOQYNsi 10 B PEXMUMIO_TRANS

Beoa: $IOTRANS
Mocne BBOAa KOMaHObl U3MEHUTCS HUXKHSAS YacTb BbiBoAa komaHasl $DMP.

16.8 $IOADR - 5A30BbIN ABPEC MOZYNS
Beoa: $IOADR=hh

16.9 $IONDX - uHgEKC MOgYnsi

Beoa: $IONDX=hh
Mocne BBoaa komaHa $IOADR w/unu $IONDX, agpec moaynsa paseH IOADR+IONDX no moaynto 256.

16.10 $10F02 - crimcok Moaynen 10_SLAVE, ONPALIMBAEMbIX ®YHKLMEHN FO2

Beoa: $IOF02=dddddddd, rge d - Homepa nHaekcos ot 0 oo 7.

Peructp IOF02 cogepxunT cnucok nHgekcos Tex mogynen |O_Slave, ans kotopbix 6yaet dopmmnpoBaTbCcs
KOMaHga Ha YTeHue coctosHus BxogoBs (FO2, Read Input Status). IHAekcbl MOXXHO BBOAWTL B N06OM nopsake.
OTtcyTCcTBME BBOAA cnncka OBHynsieT BeCb perncTp cpasy.

Mpumep: | $IOF02=107 |O_Master 6yget onpawmsatb dyHKumen FO2 yaaneHHble mogynu n7, n1 u no.
$IOF02= OGHyNUTb permcTp

16.11 $I0F23 - nogmMEHA KOMAHABI FO2 HA F23

Beoa: $I0F23=0 unu $I0F23=1

Mpu BBOAE 3HauyeHus 0, no macke napameTtpa $IOF02 6ynet dhopmupoBatbea komaHga FO02. Mpu BBoae
3HauveHus 1, no macke napameTtpa $IOF02 6yaeT hopmupoBaTtbes komaHga F23.

Mo ymonyaHwuio, napametp IOF23=1

16.12 $I0F15 - cnmcok 10_SLAVE MOGYNEH, ONPALIMBAEMbIX ®YHKUMEA F15

Beoa: $IOF15=bbbbbbbb, roe b - Homepa nHgekcos ot 0 fo 7.

Peructp IOF15 cogepxuT cnncok nHaekcos Tex mogynen |O_Slave, ans kotopbix OyaeT dhopMmpoBaThCs
KoMaHga Ha ynpaenexue Bbixogamu (F15, Force Multiple Coils). MHaekcbl MOXXHO BBOAWTL B f0OOM nopsgke.
OTcyTcTBME BBOAA Cncka OBHYNsieT BECb PErMCTP cpaay.

Mpumep: | $IOF15=50 IO_Master 6yget onpawwmsatb dyHKumen F15 yaaneHHsle mogynu ¢ n5 u nO.
$IOF15= OGHynNUTL permcTp

16.13 sIoF15BC - LUMPOKOBELYATEJIbHbIA PEXXUM ®YHKLIMU F15

Beoa: $IOF15BC=0 unu $IOF15BC=1
Mpn BBOge 3HauyeHus 0, komaHaa F15 nepepaetca agpecHo. Npu BBoAe 3HadeHua 1, komaHga F15
nepegaeTcs C LUMPOKOBeLaTenbHbIM agpecom (cpasy BCeM).

16.14 $10QPT - crrocos ornPocA |0_SLAVE YCTPOHCTB

Beoa: $IOQPT=bbbbbbbb
Pernctp I0QPT cogepxuT OuTOBYHO Macky mHaekcoB Tex mogynew |O_Slave, ona kotopbix 6yget
cdhopmmpoBaTbCst 3anpockl No pagnoacdupy. OTCyTcTBUE 3HAYeHUs 1 B Macke COOTBETCTBYET OMpoCcy Moayrs
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IO0_Slave no nocneposatensHoMy nopty. Homep 6uta paseH ungekcy. Ctapwwmin 6ut (7) cnesa, mnagwun 6ut
(0) cnpaBa. Mo ymonuaHuto, napametp IOQPT=11111111
MNpumep: | $IOQPT=11111010
Mogaynb B pexxume |O_Master 6yaet onpaiwumeaTe mogynum IO_Slave n2 n n0 no
nocnegoBartensHoMy nopTty. OcTanbHble Mo pagnoacupy.

16.15 $I0PT - nay3a mexgy onpocamu
Beoa: $IOPT=dd

3apaet naysy y mogyns |O_Master/ I0_Chain | $IOPT Maysa, mc $IOPT Maysa, mc
nocne onpoca mogyns |O_Slave. 3HayeHune ot 0 0 8 2900
0 po 15. 3HaueHusa 6onblue 15 cooTBETCTBYIOT 1 500 9 3100
15. 2 700 10 3700

3 1100 11 4300

4 1300 12 4700

5 1700 13 5300

6 1900 14 6100

7 2300 15 7100

16.16 $IOWA — BPEMSs1 OX1BAHMS OTBETA OT I0_SLAVE YCTPOHCTB

Beoa: $IOWA=d
Bpewms, B TeueHnm kotoporo |O_Master oxmuagaet otBeta (Wait Answer) ot 10_Slave. Bpems BbipaxkaeTcs
B YMCre NakeToB MakCcMMarbHOro pasMmepa Ha TekyLlen ckopocTu. 3HadveHne 0 cooTBeTcTByeT 1.

16.17 $IOSFT - TAUMAYT NPONALAHUS CBSI3N

Beoa: $IOSFT=ddd , roe ddd —4ncno ot 000 oo 999.

3agaeT gonyctumoe BpeMs OTCYTCTBMSI CBA3W B CEKyHAAX, MOCME KOTOPOro 3arnyCcKaeTcsl MeXaHW3Mm
©e30nacHOro CoCTosHUSA BbIXOOOB (€Cnu paspelleHo), a Takke cpabaTbiBaeT Bbixog ABAPUA u 3aropatotcs
COOTBETCTBYIOLLME MHOMKATOPbI.

MNpumep: | $IOSFT=010
OTcyTcTBMEM CBA3M ByAeT cuMTaThCs HENONy4YeHne 3anpocoB OT MacTepa (4nd Moayns B
pexume 10_Slave) unm otcyTcTBME OTBETOB OT YAaneHHbIx mogynen (ans 10_Master) B
TeyeHne 10 cekyHA.

16.18 $I0SFV — koHeUryPALMS BbIXOHOB B EE30MACHOM COCTOSIHUN

Beoa: $IOSFV=cccc
Kaxabin cumBon 'c' oTBeYvaeT 3a COOTBETCTBYIOLLMI BbIXo (CaMblil NieBbli CUMBOM OTBEYaeT 3a BbIXO4
OUT4, cambin npasbin - 3a OUT1) n MoXeT NnpvHUMMaTh criegylolme 3HaYeHus:
- ©esonacHoe cocTosHME ANns AaHHOro BbiXOAa 3anpeLLeHo;
0 npu HacTynneHunM cnyyas "Ges3onacHoe coCTOosHME" pene Ha COOTBETCTBYHOLEM BbIXoAde
3aMKHeTCS;
1 npu HacTynneHun cny4vas "6esonacHoe COCTosHNE" perne pa3oMKHeTCS.
Mpumep: | $IOSFV=--01

Pa3spelueHo ncnonb3oBaHne 6e3onacHoro coctosiHus ans sbixogoe OUT2 1 OUTL.
BesonacHbiM cocTosiHnem gnsa OUT2 aBnsaeTcsa 3amblkaHue pene, a gnst OUT1 - pasMblkaHue.

16.19 $I0ALR — PEX1M EE30MACHOO COCTOSIHUS BbIXOLOB
Beoa: $SIOALR=hh
KoHdpurypauums pernctpa IOALR: But | Ha3HayeHue
7.4 | ALARM_RELAY MASK
3..0 | ALARM_SLAVE_MODE

ALARM_RELAY_MASK - Macka BKIHOYEHHbIX uHaukatopoB ALARM, no koTopown "BKrto4daeTtcs
(pa3smbikaeTcsa) pene ALARM. Macka obpabatbiBaetcs no onepauum norudeckoe "UNWU". OencTButensHa kak B
pexume |O_Slave, Tak 1 B pexxume 10_Master.

ALARM_SLAVE_MODE - pexuMm nHamkaLmm coctosHus aBapusa moayns B pexume 10_Slave:

0 - cocTosiHMe "aBapus" O3Ha4aeT OTCYTCTBME onpoca co cTopoHbl 10_Master. Ha nHgukaumm ALARM
BbICTaBnsieTCa ABOMYHbIM MHAekc moaynsa |O_Slave nntoc 1 (Mnagwmn 6uT cneea)
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1 - coctosiHue "aBapua" oO3HadaeT OTCYyTCTBME OOHOBMEHMs BbiIxoda CO CTOpoHbl |O_Master. Ha

nHgmkaumm ALARM oTobpakaeTcsa HOMep Bbixoga, KOTOPbIN He 0GHOBNSIETCA.
Mpumep: | Pexnm IO_Master:

$IOALR=50 (mBomyHbIf ko4 : 0101_0000)
B pexunme aBapus pene ALARM pa3oMKHeTCs TONbKO B TOM Criyvae, ecrfiv aBapusi HacTynuT no
NnpuynHe oTCcyTCTBUS CBA3N ¢ moaynsmm I0_Slave ¢ ungekcammn 0 UNA 2. Ecnv aBapus HacTynuT
no Npu4mMHe oTCyTCTBUA CBA3M ¢ Moagynamm 1 nnn 3, pene ALARM He nameHuUT cBoero
COCTOSHMSA.

Pexum 10_Slave:

$IOALR=31 (mBouyHbIn kog : 0011_0001)

B pexume aBapus pene ALARM pa3oMkHeTCA TOMbKO B TOM Crny4dae, €Cnu aBapusi HaCTynuT no
npuynHe He obHoBNeHusa Bbixogos OUT1 nnm OUT2.

$IOALR=F0 (gBOmW4HbIN kog : 1111_0000)

B pexunme aBapus pene ALARM pa3omMkHeTcs B criydae OTCyTCTBuUs onpoca oT 10_Master.
WHpekc Tekywero moayns |O_Slave He BaxeH, T.K. Macka yCTaHOBIEHa Ha BCe paspsaapl.

16.20 $I0MXS — mynbTUnnEKCOP BXO[OB B PEXUME 10_MASTER/ I0_CHAIN

Beoa: $IOMXS=n,S1InA S2InB S3InC S4InD, roe

n - nigekc mogyns |O_Slave ot 0 go 7 4nsa KOTOPOro 3agaHo MynbTUMNIIEKCMPOBaHNE;

S$1,52,S3,54 - uHgekcsl mogynen |O_Slave (ot 0 go 7) wnu mactep (cumBon 'M’) oT KOTOpbIX 3agaHo
MynbTUNNeKcMpoBaHme Ha Bbixogsl OUT1, OUT2, OUT3, OUT4 moayns n;

InA, InB,InC, InD - Homepa BxogoB (0T 1 A0 4) COOTBETCTBYHOLWMX MOAYMEN, OT KOTOPbIX 3adaHo
MynbTUNNEKCUPOBaHUE.

Mpu BBOAE MHAEKCa N=8 MyrnbTUNNEKC 3agaeTcs cpasy Angd Bcex moaynen ¢ niaekcamm ot 0 o 7.

Mpumep: | $IOMXS=0,13 21 M2 62

Ons mogyns 10_Slave ¢ ungekcom 0 3agaHo cnefytollee MynbTUNIIEKCUPOBAHME:
Ha Bbixog OUT1 TpaHcnmpyeTtca Bxoa IN3 moayns IO_Slave ¢ nHagekcom 1

Ha Bbixog OUT2 TpaHcnmpyetcs Bxoa IN1 moayns IO_Slave ¢ nnHgekcom 2

Ha Bbixog OUT3 TtpaHcnupyetcs Bxod IN2 mogynsa |O_Master

Ha Bbixog OUT4 tpaHcnupyetcs Bxog IN2 mogyns IO_Slave ¢ nHgekcom 6.

Mo ymonuanuto, ans kaxgoro nHaekca IO_Slave 3agaHo 3HavyeHue paBHoe:

M1 M2 M3 M4 (oTobpaxeHne M1__ 2 3 4 B BbiBoge koMaHabl $DMP)

16.21 $IOMXM — My/nIbTUNNEKCOP BbIXOLOB MACTEPA

Beoa: $IOMXM= OutA, InB n, roe

OutA - Homepa BbIxoga (oT 1 fo 4) macTepa;

InB - Homepa Bxofa (o1 1 go 4) moaynsa IO_Slave;

n - ungekc moaynsa |O_Slave ot 0 4o 7 OT KOTOPOro 3aaHO MyNbTUNIIEKCUPOBAHME;

Mpw BBOAE MHAEKCA N=8 unu 9 TpaHCNAUUS Ha AaHHbIA BbIXOA MacTepa 3anpeLleHa.
Mpumep: | $IOMXM=1,13 Ha OUT1 mactepa TpaHcnmpoBaTb IN1 moagyns ¢ nHgekcom 3
$IOMXM=4,20 Ha OUT4 mactepa TpaHcnmposaTb IN2 mogyns ¢ uHgekcom 0

16.22 $I0DBN — CYETYMK BPEBE3IrA BXOHOB

Beoa: $IODBN=hhhhhhhh
MepBble 2 undpsbl (Nnocne 3Haka '=') 3agatoT cyeTumk Ans Bxoda IN4, cnepyrowme 2 - ang sxoga IN3 u
T.4. MakcumaneHoe 3HaveHue ans kaxgoro cyetdmka 0x7F. 3HayeHne 0x00 o3HayaeT oTCyTCTBUE NoAaBrneHus
apebesra ons gaHHoro Bxoga. CuyeTumk 3agaeT 4yucro 25 MC MHTepBarioB B TEYEHUM KOTOPbIX, BXoA Mocrne
M3MEHEHNS COCTOSIHUA He A0IMKEH U3MEHSATb CBOE 3Ha4YeHue.
Mpumep: | $IODBN=7F501300
Insa Bxoga IN4 3agaHo Ox7F=127*25=3.1¢ B Te4EHNM KOTOPbIX OH HE JOIDKEH MEHATH CBOE
3Ha4YeHune Nnocne CMeHbl COCTOSAHUS;
IOns Bxoga IN3 3agaHo 0x50=80*25=2c;
Ins Bxoga IN2 3agaHo 0x13=19*25=0.48c;
Insa Bxoga IN1 doyHKkumna nogaeneHus apebesra He 3agaHa.

16.23 $I0INF — KOHOUIYPALIMSI BETEKTOPA YACTOTbI
Beoa: $IOINF=bb
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lNMepBoe 3HaveHue (Nnocne 3Haka '=") cootBeTcTBYET BXoAYy IN2, BTOpOE - IN1.
0 - MynbTUNMEKCOp AETEKTOPa YacTOThl AN AaHHOrO BXOAa 3anpeLLeH;
1 - MynbTMNMEKCcOop AeTeKTopa YacToThl ANA AaHHOro BXOAa pa3peLleH.

16.24 $I0FR0/1 — 3HAYEHUE KOMIAPATOPA JETEKTOPA YACTOTbI

Beoa: $IOFR0/1=hhhh
Mpumep: | $IOFR0=0123 [nsa Bxoga IN1 komnapatop getekropa 4actoTbl paBeH 291 Ny;
$IOFR1=000A [ns Bxoaa IN2 komnapatop getekrtopa 4YacTtoTbl paBeH 10 I'u;

16.25 $I0INL - 3awEnKA BxOg0B

Beoa: $I0INL=cccc
Kaxabln cumBon 'c' oTBevaeT 3a COOTBETCTBYHOLLMI BXOA (Cambivi neBbln 3a Bxod IN4, cambii npasbii -
3a IN1) 1 MOXeT NnpuHMMaTh crnegyroLlmne 3HaueHus:
- - (byHKUMA 3awwenkn 4N AaHHOro BXoAa 3anpeLleHa;
0 - pexum 3awenku no yposHio '0' (nepexoa n3 '1' 8 '0Y);
1 - pexum 3awernku no yposHio 1" (nepexog 13 '0' B '1').

16.26 $I0UTM — rEHEPALMST BbIXOGHOIO MMAY/ILCA

Beoa: $IOUTM=cccc
Kaxgbin cumBon 'c' oTBeYaeT 3a COOTBETCTBYHOLMIN BbIXO4 (Cambii neBbin 3a Bbixoq OUT4, cambin
npaebin - 3a OUT1) n MOXeT NpMHUMaTh criegyroLlime 3HaYeHns:
- reHepauuvs uMmnynbca 4ns 4aHHOrO BbIXOAa 3anpeLleHa;
0 npu NonyyYeHWM KOMaHAbl Ha YCTaHOBKY BbixoAa B '0', ByaeT creHepupoBaH oTpuuaTenbHbIA NMMYIbC;
1 npu nony4eHWn KOMaHAbl Ha YCTaHOBKY BbixoAa B '1', byaeT creHepMpoBaH NONOXUTENbHbINA UMMYIbLC.

Mpumep: | SIOUTM=--10
[na Bbixoga OUT1 3agaH oTpuuatenbHbii MMNynbe, Ansa Bbixoga OUT2 - nonoxuTtenbHbIn. [ns
BbixogoB OUT4 n OUT3 reHepaums MNynbLCOB 3arnpeLleHa.

16.27 $I0UTXT — AMUTENBLHOCTB BbIXOZHOIO UMITY/IbCA

Beoa: $IOUTxT=hhhh, roe x — Homep BbIxoga ot 0 go 3.
OnutenbHoCTb 3agaeTcs kpaTHo 100mc.
Mpumep: | $IOUT3T= 0064 -ansa Boixoga OUT4 AnvTenbHOCTb MMNYNbCa 3agaHa paBHOW
100 x 100mc = 10 c.

16 . 28 $IOINT — MEPELQAYA B 39UP COCTOSIHNA BXOL4OB NMPU MU3SMEHEHWUW COCTOSIHNSI OQHOIro U3
Beoga: $IOINT=bbbbbbbb (e mekxywel peanusayuu cocmosiHue peasucmpa usHopupyemcs.)
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17 Kapta PEFMCTPOB MODBUS

B cnegyowunx pasgenax npueegeHbl cooblieHnss nopaepxvBaeMblx yHkumn. [log
napameTpom "Slave Address" Bceraa nogpasymeBaeTcs 3HadyeHne $IOADR+$IONDX.

Mpun 3anucn/yTeHnn perncTpoB agpeca KOTOPbIX NexaT B He AManasoHa, BblOaeTcsi OTBET
"Exception” (dbyHkumna 8Xh) ¢ Exception Code = 0x01.

17.1 YrenuEe Bxogos

®PyHkuma 01 (Read Coil Status)
®PyHkuma 02 (Read Input Status)
Function 0x01/0x02
Starting Address Hi  0x00
Starting Address Lo  0x00...0x07. Bxogy IN1 cooTtBeTcTByeT agpec 0x00, Bxoay IN2 - agpec 0x01 m T.4.
Mo agpecam >= 0x04 cunTbIBaOTCA HYNK.
No. of Points Hi 0x00
No. of Points Lo 0x01...0x08
Mpumeuyanmne: Cymma Starting Address Lo + No. of Points Lo gomxHa 6biTb MeHbLue 8

PyHKuma 23 (Read/Write 4X Registers)
Function ox17
Read Ref. Address Hi 0x00
Read Ref. Address Lo  0x01
Quantity to Read Hi 0x00
Quantity to Read Lo 0x01
Write Ref. Address Hi 0x00
Write Ref. Address Lo 0x02

Quantity to Write Hi 0x00
Quantity to Write Lo 0x01
Byte Count 0x02
Write Data 1 Hi He BaXHO
Write Data 1 Lo [7:4] macka paspelleHnsa Ha yCTaHOBKY BbIXO40B,
[3:0] sHa4eHue BbixogoB B oopmate OUT4:0UT3:0UT2:0UTL.
OTBeT:
Byte Count 0x02
Read Data 1 Hi 0x00
Read Data 1 Lo [3:0] s3HaueHume Bxogos B chopmate IN4:IN3:IN2:IN1.

17.2 ycraHoBKA BbixogoB

®dyHkumsa 15 (Force Multiple Coils)

Function OxO0F
Coil Address Hi 0x00
Coil Address Lo 0x00...0x07. Beixogy OUT1 cootBeTcTBYET agpec 0x00, Beixogy OUT2 - agpec 0x01

n 1.4. Mo agpecam >= 0x04 ycTaHOBKa BbIXOAOB HE MPOUCXOOUT.
Quantity of Coils Hi  0x00
Quantity of Coils Lo  0x01...0x08
Byte Count 0x01
Force Data [3:0] 3HaueHune BbIXOOoB B hopmaTe OUT4:0UT3:0OUT2:0UT1.
Mpumeyanmne: Cymma Coil Address Lo + Quantity of Coils Lo gomkHa 6bITb MeHbLIe 8

dyHkuma 23 (Read/Write 4X Registers)
CM. 3Ha4eHus B pasgene "YteHne Bxogos".

17.3 YrEHuE nPoouns

dyHkuusa 03 (Read Holding Registers)
®dyHkuuna 04 (Read Input Registers)
Function 0x03/0x04
Starting Address Hi  0x01 - 6a3a pernctpoB OCHOBHOro npoduns
0x02 - 6a3a perncTpoB npodunsa modyns BBoAa/BeiBOAA
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Starting Address Lo  0x00...0x1A - pernctpbl OCHOBHOIO Npoduns
0x00...0x1E - peructpbl npocuns moaynsa BBoAa/BbIBOAA

No. of Points Hi He BaXkHO
No. of Points Lo 4ncrno 16 GUTHBLIX PErMCTPOB AN1S YTEHMUS
MpumeyaHue:

Mo agpecam 0x0100 n 0x0200 HaxognTCa perncTp Bepcun Moayns:
DEVICE_ID[15:8] + VERSION[7:0] rae,
DEVICE_ID - Tun ycTponcTaa:

O0xOF - pagnomoaynb CIMNEKTP 433 10_V2;

0x10 - paguomopyns CIMEKTP 433 IND_V2;

0x11 - paguomopyne CIMEKTP 433 IP65_V2;

0x12 - paguomoayne CIMEKTP 433 10_LIGHT_V2;

VERSION - Bepcusi BcTpoeHHoro [10.
[7:4] - ocHoBHas uMdpa Bepcum;
[3:0] - BCNnomoraTtenbHas uugpa Bepcum;
3HaueHue peaucmpos rpoghusisi 8bixo0s9m 3a paMku OaHHO20 OrnucaHusi U 0CMyIHbI M0 3anpocy.

17.4 3anuck npoouns

PyHKuma 16 (Preset Multiple Registers)
Function 0x10
Starting Address Hi  0x01 - 6a3a permctpoB OCHOBHOIo Npoduns
0x02 - 6asa perncTpoB npocunsa Moayns BBoAa/BblBOAA
Starting Address Lo 0x01...0x1A - perncTpbl OCHOBHOro npochuns
0x01...0x1E - pernctpbl npodumna mogyns BBoga/BbiBoga
No. of Registers Hi  He BaxHO
No. of Registers Lo 4ncno 16 GUTHbLIX PeErMcTpoB Asis 3anncu

Byte Count yncno 6anT (Yncno 16 BUTHBIX PEMMCTPOB X 2)

Data Hi (i) 3HauyeHne 16 BUTHOro perucrpa/perncTpos

Data Lo (i)

MpumeyaHue:

Mo agpecam 0x0100 1 0x0200 HaxoguTCsa PerucTp BEpPCUN MOAYNS, NO3TOMY 3anucb No 3TOMYy agpecy He
OOCTyMHa.

3HaueHue peacucmpos npoghursisi 8bIxodssm 3a pamMKu daHHO20 onucaHusi U doCmyrHbI 110 3anpocy.

dyHkuumsa 06 (Preset Single Register)

Function 0x06

Reg. Address Hi AHanornyHo cyHkumm 16

Reg. Address Lo AHanornyHo yHkumm 16
Preset Data Hi 3HauyeHne 16 6uTHoro perucrpa

Preset Data Lo

17.5 3anmuck cocrosiHusi mogynsi

dyHkuua 16 (Preset Multiple Registers)

Function 0x10

Starting Address Hi  0x00 - 6a3a perncTpoB COCTOsIHUSA
Starting Address Lo 0x00...0x3C - peructpbl COCTOSHUSA

No. of Registers Hi  He BaxHO

No. of Registers Lo  4ncno 16 6GutHbIX permcTpoB Ans 3anncu

Byte Count yncno 6anT (Yncno 16 BUTHBIX PEMUCTPOB X 2)
Data Hi (i) 3HayeHne 16 BUTHOro perucTpa/perncTpos
Data Lo (i)

dyHkuumn 06 (Preset Single Register)

Function 0x06

Reg. Address Hi AHanornyHo yHkumm 16

Reg. Address Lo AHanornyHo cyHkumm 16

Preset Data Hi 3HayeHne 16 BuUTHOro peructpa

Preset Data Lo

17.6 Yreuue coctosiHus mogynsi
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dyHkuusa 03 (Read Holding Registers)

dyHkuma 04 (Read Input Registers)

Function 0x03/0x04

Starting Address Hi  0x00 - 6a3a permctpoB COCTOSIHUS
Starting Address Lo 0x00...0x3C - pernctpbl COCTOSIHUSI

No. of Points Hi He BaXHO
No. of Points Lo 4yncro 16 GUTHBIX PErMcTpoB ANsi YTEHMUS
Pernctpbl cocTosiHUA:
Apgp. 3HaueHue
0x00 Peructp Bepcun. AHanorunyeH pernctpy 0x0100 n 0x0200
0x01 ALARMS[15:8] + INPUT[7:0]
ALARMS - cocTtogHue nHamkatopoB ALARM Ttekywero moayns. butel [3:0]. But 3 - cambii
npasbIn nHankaTop, 6ut 0 - cambli NeBbIN,
INPUT- 3HayeHue BxoaoB Tekywiero moayns. butol [3:0] - IN4:IN3:IN2:IN1.
0x02 SLAVE_OK][15:8] + OUT[7:0]
SLAVE_OK - cocTtosiHMe yganeHHblx moaynen. 1 - pgoctyneH, O - HeT CBA3M uAM He
onpawwmBaetcs. MimeeT cwmbicn, ecnu Tekywun moaynb |O_Master. but 7
oTBeYaeT 3a MOAyrb C UHAEKCOM 7, OUT 6 3a Moaynb C UHAEKCOM 6 1 T.4.
OUT - 3HayeHune BbIXOOO0B TekyLero mogyns. butel [3:0] - OUT4:0UT3:0UT2:0UTL1.
0x03 CNT_IN1_HI - CTapwun 6ant cyeTymnka Ha cyeTHOM Bxoge IN1 Tekywiero moaynsi.
0x04 CNT_IN1_LO - Mnagwmn 6anT cyeTumka Ha cyeTHoM Bxoge IN1 Tekyiero mogyns.
0x05 CNT_IN2_HI - CcTapwwun 6anT cyeTymnka Ha cyeTHOM Bxoae IN2 Tekywero moaynsi.
0x06 CNT_IN2_LO - mnagwwi 6anTt cyetymka Ha cyeTHOM Bxode IN2 Tekyuiero moayns.
0x07 FREQ_IN1 - 3Ha4yeHue 4acToTbl Ha cHeTHoM Bxode IN1 Tekywero moayns.
0x08 FREQ_IN2 - 3Ha4yeHue 4acToTbl Ha cHeTHOM Bxoae IN2 Tekywiero moaynsi.
0x09 10_Statel - pernctp cocTosiHMI Moayns
I0_Statel[2:0] Tekywwun pexnm paboTtbl IO moayns
0 - oTkntoyeH
1-10_Trans
2 -10_Slave
3-10_Master
4-10_Chain 1
5-10_Chain 2
10_Statel[3] - MPU3HaK BHELLHEro ynpasfieHus MacTepoM
IO_Statel[5:4] - uncno obHapyXeHHbIX ApYyrnx MactepoB (Tonbko B pexume [O_CHAIN)
OxOA 10_State?2 - peructp coCTositHMM Moayns
0xOB MasterF02 - s3HayeHune peructpa $I0OF02 npu BHeLWHEM yrnpaBrieHUn MacTepoMm.
0x0C MasterF15 - 3HayeHue permucTpa $IOF15 npy BHELIHEM YNpaBNEHUM MacTepPOM.
0xOD  SlaveOutMaskEnQ[15:8] + SlaveOutExtCtrl0[7:0]

SlaveOutMaskEnO bButbl [3:0]. Macka paspelueHnsi YCTaHOBKM BbIXOAOB cranBa ¢ mHaekcom 0
npu eHewHem yrnpasneHuu. butel cootBeTcTBYtOT OUT4:0UT3:0UT2:0UT1.
3HayeHune buTa B Macke B 1 03HavaeT paspeLueHne YCTaHOBKM.

SlaveOutExtCtrl0 Butbl [3:0]. 3HauyeHue BbIXOOOB cnamBa ¢ wmHAekcom 0 npu eHewHem
ynpasneHuu. butel cootBeTcTBytOT OUT4:0UT3:0UT2:0UT1.

OxOE SlaveErrCnt0[15:0] - 3Ha4yeHne cyeT4nka HeOOCTYMHOCTU cnanea ¢ MHaekcom 0. COpacbiBaeTcs B

0, korga cnare Obin ycnelwHo onpotlueH. Mpagaumsa 100 mc

OxOF SlaveFlag0[15:8] + Slaveln0[7:0]
SlaveFlag0 ®naru coctosaHua cnanea ¢ nHaekcom 0.
But 0 - cdnar ALARM. yctaHaBnuBaeTca B 1, ecnu crnavB HeOoCTyrneH B
TeyeHun $IOSFT
But 7:6 - peseps
Slaveln0 BuTbl [3:0]. 3HayeHne BxO4OB crianBa ¢ nHaekcom 0.
Butbl cootBeTCcTBYIOT IN4: IN3: IN2: IN1.
0x10 -0x12 CoctosiHue Slave 1
0x13 - 0x15 CoctosiHue Slave 2
0x16 - 0x18 CocrtosiHue Slave 3
0x19 - 0x1B CocrtosiHue Slave 4
0x1C - Ox1E CocrtosiHue Slave 5
Ox1F -0x21 CoctosiHue Slave 6
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0x22 -0x24 CocTtosiHue Slave 7
0x25 -0x27 CocTtosiHue Slave 8
0x28 - 0x2A CocTtosiHme Slave 9
0x2B - 0x2D CoctosiHue Slave 10
Ox2E - 0x30 CoctosHue Slave 11
0x31 - 0x33 CocTtosiHue Slave 12
0x34 - 0x36 CocTtosiHue Slave 13
0x37 - 0x39 CocTtosiHue Slave 14
0x3A - 0x3C CoctosaHue Slave 15
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18

OT/IABOYHbINA MOPT

B moayne npucyTtctByeT oTnagoydHbin nopt (ganee DEBUG), ¢ noMoLwbio KoToporo ygobHo
oTcrnexuBaTb Norvky pabotbl mModyns B peanbHOM BpemeHu. OTnagoyHblii NOpT CTAHOBMUTCA
NMPOTMBOMOMOXHbLIM aKTUBHOMY (4118 nepefayn AaHHbIX) NOPTY - €CnW akTMBHbIM nopT RS485,
oTnagoyHbin USB n HaobopoT, ecnu aktmBHbii USB, oTnagoyHbii - RS485. Bbibop nopToB
ocyliecTBnseTcd no koMmaHgam 3arpysduka "BOOT_SET_485/ BOOT_SET_USB" cm. pasgen
"YCTaHOBKa aKTMBHOIO nopra'.

Ha DEBUG nopT BbiBOAUTCA MHOpMauUns O Tekywien pabote moayns Ha (OUKCUPOBAHHOM
ckopocTtn 57600 8N1 (TepMmmnHanbHasa nporpammMa LOMKHA ObITb HACTPOEHA Ha 3TY CKOPOCTb).

Takke, Kak 1 No akTMBHOMY nopTy, Yepe3 DEBUG nopT MOXHO BOWTU B KOMaHOHbIA pPEXUM
(nepegava 3-x cumBonoB "+"). ®yHKUMOHANbLHOCTL MOAYNsS B KOMaHOoM pexume Ha DEBUG
nopTy He npepbiBaeTcs. [Ana aHannsa obmeHa naketamm no pagnoadupy MOXHO MCMNONb30BaTb
komaHabl $LOG (BbiBoauT nocnegHue 16 3anucu) unu $SCAN (BbiBoga obmeHa B peanbHOM
BPEMEHMN).

[ns BbiBOOA 1 BO3MOXHOIO aHanusa nonb30BaTeNbCKkUX AaHHbIX (NepefaBaeMblx B adomp nnu
NPUHATBIX K3 3gupa) MOXHO BOCMONb30BaTbCA TexHonorundecknum permctpom dbg dump_cfg
($RG15) cm. pasgen "TexHonormdeckme napameTpbl”. KoHdurypauus permctpa BbIrmsaguT
cnegywowmnm obpasom:

Butbl | 3Ha4vyeHne

7-6 comTxDmp - ne4yaTtb AaHHbIX NepeaaBaeMbiX B 3Up (NONyYEHHbIX NO aKTUBHOMY MOPTY):
00 - gaHHble nevatatoTes kak ecTb (NAT).

01 - gaHHbIE NevaTalTes B WecTHaguarepmyHom dopmarte (HEX).

1X - gaHHble He neyatatotcs (DISable).

5-4 comRxDmp - nevaTb AaHHbIX NPUHATBIX N3 admpa npegHasHayvyeHHble Ana nepefayv B
aKTUBHbIV NOPT. 3HA4YEHME aHaNorm4yHo nepeMeHHon comTxDmp;

3...2 | Peseps

1 RfRXEventDmp - nedatb cobbiTMiA npu npuema naketa u3 acdupa. PekomeHayeTcs
OTKNKOYaTb, T.K. HArpyxaeT OTNago4HbI NopT.

[na "6bicTporo” gocTyna k 6utam pernctpa $RG15 AoCTyNHbI KOMaHAbI:
$DD=TN - nevyaTb nepegaBaembix AaHHbIX Kak ecTb (NAT)

$DD=TH - nevyaTb NepegaBaeMbiX AaHHbIX B LWeCTHaguaTepmyHom popmate (HEX)
$DD=TD - nepegaBaeMbix AaHHble He nevatatoTcs (DIS)

$DD=RN - neyaTtb NpMHUMaeMbIX OaHHbIX KaK ecTb (NAT)

$DD=RH - nevaTb NpMHMMaEMbIX JAHHbIX B LUECTHaaUaTepuyHoM opmaTte (HEX)
$DD=RD - npuHMmaemble AaHHble He nevaTatoTcs (DIS)

$DD=E1 - neyaTb COObITUI pa3pelleHa

$DD=EO0 - ne4aTb cobbITWI 3anpeLLeHa

B cnyyae BO3HUKHOBeHMs cuTyauuin Tpebyrowmx ananusa, dYepe3 DEBUG nopT MOXHO
3anucaTtb nor paboTbl MOAyns B peanbHOM BpemeHu. PaccMoTpyM npouecc € MNOMOLLbIO
TepMuHanbHon nporpammbl Pcomm (http://rateos.ru/files/PComm210.zip).

Ana Havyana Heobxoaumo nogkniountbes kK DEBUG nopty. Ecnu HacTpoeHo Bce BepHO, B
OKHe TepMuHana AOSMKHbl HenpepbIBHO BblAaBaTbCA Yumaembie coobeHusa (ecrnim Hu4Yero He
BblgaeTcsa unu otobpaxaeTtca "Mycop", NpoBePUTb NOAKITOYEHNE U CKOPOCTD).
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IE‘_‘| PComm Terminal Emulator - COM23,57600,Mone.B,1,Dum
B BepxHem MeHI0 HaxaTb Ha NUKTorpammy ﬁ Prafile Edit Port Manager Winga® Frp

Mpun HaXkaTtum Ha NMUKTOrpammy BCA ﬁl E|E‘|| @'@|@|§| k| Iﬁzﬁl“ﬂ

nHpopmaums 3anucbiBaeTtcs B dann CAPX.txt,
roe X - Homep nopta. Npu omkaTum - 3anucb B E* cOM23,57600,None,B,1.Dumb 1 - = aal

dann npekpawjaeTcs. P POiL%iézgéEE
[ore | TOMTX:0A1700010001000200010200F01E46
levs | »=TE IO

MecTononoxeHune danina CAPX.txt MOXHO y3HaTb Yepes MeHI0
PortManager->Properties->Capturing:

IE‘_‘u PComm Terminal Emulator
Profile Edit Port Manager

Capturing | Properties

|'Saved File Mame ‘When Capturing

|C:APCommiUtilitycap23. bt
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19 Bonrocwk v oTBETHI

B naHHOM pasgene npuBeAeHbl YacTo 3aaBaeMblie BOMNPOChI U MYTU UX PELLEHUS.
NEPEOAYA OAHHbIX MO AKTUBHOMY MNOPTY

lNpu nepedaye OaHHbIX MU2aem KpacHbiM ceemoduod MODE.

HecoBnageHne ckopocTer no nocrnegoBaTesibHOMY MOPTYy Y MOAYNAA WM MOAKMHYEHHOro
obopyaoBaHus. Unu xe, ecnu nogkniodeHme ocyuiectensetca no RS485 - nepenyTaHbl NuHUKM A 1
B. CkopocTb akTMBHOro nopta moaynsi 3agaetcs komaHgon $COM. MHaukaums ceeToamona
MODE onucaHa B pasgene "MHgnkatop MODE".

lNpu nepedaye OaHHbIX He 3a20paemcsi HU 0OUH ¢8emoouo0.
O6opynoBaHNe MOAKIMIOYEHO K MOAYMO He Mo Tomy nopTy. [pu BKMKOYEHMM NUTAHUNA, €Cnn
BblOpaH akTmBHbIM nopT USB, ceetogmoa MODE kpaTkoBpeMeHHO MopraeT 2 pasa 3eneHbIM.

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 npoesogy TanWM-ayT YCTaHOBMEH B MUMHMMarbHoOe
3HayeHne, T.K. BPEMEHEM pacrnpOCTPaHEHUS OaHHbIX MO MNPOBOAHOM JMHUW CBSI3WM MOXHO
npeHebpeyb - BO BHMMaHME OepeTcs TOMbKO CKOPOCTb Mepedayn WM BpeEMS peakumm y
obopyaoBaHus "cnane". Paguomoaynb npu nepegayve LaHHbIX BHOCUT CYLLLECTBEHHbIE 3a0epKKu,
KOTOpble MOryT npeBbilwaTth "NPoBOAHbIE" B AECATKN U MHOTA4A B COTHM pas.

Heobxoammo koppekTupoBaTb TanMm-ayT OXuaaHus OTBeTa Yy BHeELHero obopydoBaHUs
"mMactep".

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

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

MoAayInb BBOOA/BbIBOOA
Bonpoc
OTBeTt
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2 1 OCHOBHbIE TEXHUYECKUE XAPAKTEPUCTUKMN

[nanasoH pabounx TemnepaTyp:

Hanps»keHue nutaHus:

MoTpebnsemas MowHOCTL (He Bonee):
[nanasoH pabo4ymx YacToT NnpuemonepeaaTynka:
HomuHanbHasi MOLLHOCTb NepeaaTtymka:
YyBCTBUTENBHOCTb NPUEMHWMKA:

Lar yctaHoBKM pabo4yen 4acToThl:

Pa3bem ans BHeLWHeN aHTEHHbI:
TenemeTtpuyeckme BXoabl:

TenemeTtpuyeckme BbIXo4bl:

Bbixog "ABAPUA'

Cnocob nogkntoYeHrs BHELLHUX YCTPOWCTB
[MpoTokon ynpaBneHns BXogamu/BbIXxo4aMu:
WHTepdenc ana npos3payHon TpaHCNAUUN JaHHbIX:

WHTepdenc ans koHburypaumm:
CeeToauoaHas uHaMKauus:

oT -40 go +50 °C

+(8...32) B

0,5 BT (cpegHss), 2.4 BT (pexum nepegayn)

433,075... 434,775 MI'y,

10 mBT

-118 aobm, npu ckopocTn nepegayn 4800 6ut/c

25 kly

SMA, 50 Om

4 Bxofa Ha 3aMblkaHue ¢ obLien "3emnen”

4 anekTpomarHuUTHbIX perne Ha nepekntodeHue, ~240 B, 4 A
OnekTpomMarHuTHoe pene Ha nepekntoveHue, ~240 B, 4 A
BuHTOBbIE KNEMMbI (NpoBog cevennem 0,2...2,5 Mm)
MODBUS RTU vn1 MODBUS ASCII (aBToonpeaenexue)
RS-485, C ranbBaHuyeckon passaskon unu USB Type-C,
1 200...115 200 6oa

USB (pasbem Type-C) unun RS-485

COCTOsIHNE BXOAO0B (4 nHamkartopa)

COCTOsIHNE BbIX0AO0B (4 nHAnKaTopa)

coctosiHune Bbixoaa "ABAPUA" (4 nHankaTopa)

Hanuume nuTanus (1 nHamkaTop)

npu3HaKk kKoMaHgHoro pexuma (1 nHgukaTop)

Hanuuve AaHHbIX B 6ydepe RS-485 (1 nHgmkaTop)
pexum "MEPEOAYA" (1 nHankaTtop)
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