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2. HABHAYEHUE U TEXHUYECKHUE TPEBOBAHUS

2.1 HasnayeHnue

[Iporokon oOMeHa AaHHBIX MPeAHA3HAYCH [T BbIgaul uHpopManun qaraukamu cepuii Delta

u Direct nponsBoactBa 3A0 «MexaTpoHHKa» B CTaHAapPTU30BAHHOM BH/IE.

2.2 TexHu4eckue TpeGOBaHUA

s obecnieuenuss pabotTel gatdnkoB 3A0 «MexaTpoHHKa» MO MPOTOKOIY OOMEHa JTaHHBIX
BHEIIHEE YCTPOWCTBO IOJKHO 00JIafaTh BO3MOXKHOCTBIO TMOAKIIOYEHUS CTAHJAPTHBIMH JIMHHUSMHU
mocJjeIoBaTeIbHOM nmepenaun ganusix RS232, RS485, K-Line.

[TporpamMmmMHOe oOecrieueHre JOHKHO MO IICPKUBATH TPOTOKOJIBI IMTOCIICIOBATEIBLHO ITepeaadn

JaHHBbIX.

2.3 Cnennuyeckasi TepMHUHOJIOTHA

PDU (Protocol Data Unit) — oOmas s Bcex (uU3MUECKUX YpOBHEH 4YacTh Iakera
MODBUS. Bkritoyaet B ce0st ko1 GYHKIIUU U TaHHBIE MTAKeTa.

ADU (Application Data Unit) — nosnusiii naker MODBUS. BrittodaeT B ces crienupuuHyro
i pusnueckoro ypoBHs 4acth nakera u PDU.

MODBUS cneuudunupyer 4 Tumna JaHHBIX:

Discrete Inputs — o1HOOUTOBBII THUII, JOCTYIEH TOJBKO JIJISl YTCHUS.

Coils — ogHOOHUTOBBI# THII, TOCTYIICH JIsl YTCHUS U 3aIIHCH.

Input Registers — 16-OUTOBBIN 3HAKOBBIA MM OE33HAKOBBIN THII, JOCTYIEH TOJBKO JUIs
YTCHUSL.

Holding Registers — 16-0uToBbIi1 3HaKOBBIN WM O€33HAKOBBIN THUII, JOCTYIICH JUISl YUTCHHS

3aIlluCH.
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3. OMIUCAHUME NPOTOKOJIA OBMEHA JAHHBIX MODBUS

3.1 O61mue cBegenns

Modbus — OTKpBITBIi KOMMYHUKAIIMOHHBIH IPOTOKOJ, OCHOBAaHHBIH HAa apXUTEKType
Beaymmii-Benomblid (master-slave). Illupoko nmpuMeHseTCS B MPOMBINUICHHOCTH Ui OpraHM3alliy
CBSI3U MEX]y DJIEKTPOHHBIMH YCTpoiicTBaMu. MOXeT MCIIOB30BaThCs M Iepefadn JaHHBIX depe3
mocjeoBarenbHble TuHUN CBsi3u RS-485, RS-422, RS-232, a takke ceru TCP/IP (Modbus TCP).

Kourpomtepsr Ha mmae Modbus B3aumopaeiicTByroT, ucmoan3ys mMmaster-slave momens,
OCHOBAHHYIO Ha TPaH3aKLUAX, COCTOSAIIMX U3 3alpoca U OTBETA.

OOBIYHO B CETH €CTh TOJIBKO OJHO BEIyllee, TaK Ha3blBaeMoe, «riiaBHOe» (aHri. master)
YCTPOMCTBO, M HECKOJbKO BEIOMBIX — «IOAYMHEHHBIX» (aHriI. Slaves) ycrpoiicts. [maBHOe
yCTpOHCTBO (MacTep) HMHUIMHPYET TpaH3akiuu (mepenaér 3ampockl). MacTep MOXKET aapecoBaTth
3alpoc  MHAUBUAYaJbHO  J00OMY  TMOAYMHEHHOMY MM MHUIUHPOBATh  Iepeaady
IIMPOKOBEIIATEIILHOTO COOOIIEHHSI Ul BCEX MOJUMHEHHBIX ycTpoilcTB. IlogunHéHHOE yCTpOMCTBO,
OMO3HAaB CBOM ajpec, OTBEYaeT Ha 3alpoc, aJpecOoBaHHbII HMEHHO emy. llpm mnomydyeHun
[IMPOKOBEMIATEIIEHOTO 3aIIpOca OTBET MOTYMHEHHBIMHU YCTPOWCTBAMH HE (POPMHUPYETCSI.

Crneundukanms Modbus onmceiBaeT CTpyKTypy 3ampocoB W oTBeToB. KX ocHoBa —
3JIEMEHTApHBII MMaKkeT NpoToKouIa, Tak HazbiBaeMblil PDU. Ctpyktypa PDU He 3aBucHT OT TUIa TUHUU
CBSI3M U BKJIIOYaeT B ce0s koA QpyHKUMM U moje naHHbIX. Kox pyHKIuu xonupyercss oJHO0alTOBBIM
MoJIEeM W MOXET MpPUHUMATh 3HadeHus B aumanazone 1...127. Jlmamazon 3Hauenmid 128...255
3ape3epBUPOBaH Ui KoJ0B omnOok. [lone naHHbIX MOXET ObITh IepeMeHHOH /uinHbL. Pa3Mmep nakera
PDU orpannuen 253 Gaiitamu.

Tabn.1. Obwmas crpykrypa nakera PDU

Koa ¢pynkuuu Jdannbie

1 Gaiit N < 254 (Gaiir)

Jlna nepenaun nakera no ¢usnueckuM JuHUSIM cBsisu PDU momeniaercs B apyroil maker,
COJIEp>KaIIMiA TOTIOJHUTENbHBIE MOJIsL. DTOT makeT HocuT HazBanue ADU. ®opmar ADU 3aBucut ot
TUna JuHuK cBsi3u. [ nepenaun coodmenunit npumensiercs Modbus RTU. CooOmenus pazaenstores
mo may3e B JimHHHA. COOONICHWE JOJDKHO HAYMHATHCS W 3aKaHYMBATHCS HMHTEPBAJIOM THIIIHHEI,
JUTATEIHPHOCTRI0O HEe MeHee 3,5 CHMBOJIOB NP JIAaHHOW CKOpPOCTH Tepenadr. Bo Bpems mepenaqn
COOOIIEHUs HE JODKHO OBITh Tay3 IIUTEILHOCTRIO Oosee 1,5 cumBooB. s ckopocteit 6onee 19200
0011 HomyckaeTcs UCmoiab30BaTh nHTEpBaisl 1,75 u 0,75 mc, coorBercTBeHHO. [IpoBepka nenoctTHoCcTH

ocymectisiercs ¢ nomoiisio CRC.
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Oo6mast crpykrypa ADU crieayromias (B 3aBUCHMOCTH OT peau3alii, HEKOTOpPbIE U3 TOJIeH

MOTYT OTCYTCTBOBATh):

Tabn.2. O6wmas crpykrypa nakera PDU

ajipec Be1oMOro (MOTYNHEHHOTO)
ycTpoiicTBa

0JI0K 00HApYKEeHHS

KO HKIUMY | JAHHBIE
A pyniu a OIINOOK

re:

1) agpec BeOMOro yCTpOWCTBa — a/Ipec MOJUMHEHHOTO YCTPOUCTBA, K KOTOPOMY aJpECOBaH
3ampoc. Benomble ycTpoiicTBa 0TBEUArOT TOJIBKO Ha 3alpOCh], MOCTYNHBILKE B UX afpec. OTBET TaKxke
HAYMHACTCS C aJ[peca OTBEYAIOIIECTO BEJIOMOTO YCTPOMCTBA, KOTOPBIM MOYKET U3MEHAThCS OT 1 o 247.
Anpec 0 wmcmonb3yercs sl IMAPOKOBEMIATEILHOM Mepeaadd, ero pacrno3HaéT KaxXJI0e YCTPOHCTBO,
aznpeca B quana3one 248...255 — 3ape3epBUpOBaHbI,

2) ko1 (GYHKIMH — 3TO CleAylollee oJHOoOaiTHOe mosie Kaapa. OHO TOBOPUT BEIOMOMY
YCTPOWCTBY, KakWe JMJaHHBIC WM BBINIOJHEHHE KAaKOro JelcTBUs TpeOyeT OT HEero Beayliee
YCTPOMCTBO;

3) naHHBIE — TIOJIE COJACPXKHUT HH(OpPMAIHIO, HEOOXOIUMYIO BEJOMOMY YCTPOMCTBY IS
BBIIIOJIHEHUS 3aJlaHHOM MacTepoM (QYHKIMHM WM COAEPKUT JaHHbIC, IIepelaBaeMble BEIOMBIM
YCTPOMCTBOM B OTBET Ha 3ampoc Bexayiero. JnuHa u ¢opmar mois 3aBUCUT OT HOMepa (DyHKIUH,
TaKXKe B MOJIE TAHHBIX MOXKET OBITh JIeTAIM3AIUS KoJa (pyHKINH;

4) 610k OOHaApyKEHHUsI OIIMOOK — KOHTPOJIbHAS CyMMa JJIsi IPOBEPKH OTCYTCTBHUS OLIMOOK B
Kajpe.

MaxkcumansHbii pazmep ADU s mocienoBarenbHbix cereir RS232/RS485 — 256 GaiiT.
3.2 OnucaHue MPOTOKOJIa

3.2.1 Kateropuu ko10B (pyHKIMii

B neiicTByromeid B Hacrosimiee BpeMs clielu(UKAIMM TMPOTOKOJIA ONPEIENSIOTCS TpU
KaTeropuu Koa0B (yHKIUH:

1) CranmapTHble KoMaHabl. VX onmcaHue MOKHO OBITH OMYOJIMKOBAaHO W YTBEP)KACHO
Modbus-IDA. Dta kateropusi BKIItOYaeT B ceOsi KaK y)e OIpe/eIeHHbIC, TaK U HEUCIIOIb3yeMbIC B
HACTOSIIIEEe BPEMST KOJIBL.

2) Ioab3oBaTebckHe KoMaHAbl. J[Ba quamazona ko008 (ot 65 10 72 u ot 100 mo 110), mis
KOTOPBIX MOJIb30BaTENIb MOXKET HAa3HAYUTh MPOU3BOJIbHYIO (pyHKIUI0. [Ipu 3TOM He rapantupyercs,
YTO KaKoe-TO JIPyroe YCTpOWCTBO He OyJIeT HCHOJIb30BaTh TOT K€ CaMbli KOJA JJIsi BBIIOJHEHHUS

Opyroil pyHKIINH.

3) 3apezepBupoBaHHble. B 3Ty KaTeropuio BXOAAT KOJAbI (GYHKIHH, HE SBIAIOIIHECS
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CTaHAAPTHBIMHU, HO YK€ HCIIOJB3YCMBIC B YCTpOfICTBaX, IMPOU3BOJAUMBIX PA3JIMYHBIMH KOMIIAHUSAMMU.

Oto koaw! 9, 10, 13, 14, 41, 42, 90, 91, 125, 126 u 127.

3.2.2 Moaejab JaHHBIX
OnHO W3 TUMUYHBIX MPUMEHEHWI MPOTOKOIA — YTCHHE W 3alKCh JAHHBIX B PETUCTPHI
KoHTposuiepoB. Crenudukalys mpoToKoiIa ONpeeseT YeThIpe TaOIUIbl JaHHBIX

Ta61.3. Mojenb TaHHBIX MPOTOKOJIA

Taoauma Tun saemenTa Tun gocryna
Z[I(/IS?SPC‘?(T;:;IIZ ;’J;)SI)‘H 1-6ut TOJIBKO YTEHHE
Per HC(TCI:TJ(’)’;IS’)HM OB 1-6ur YTEHUE U 3aIIUCh
Eigiirgzg?;géi Cnogo (16-6uT) TOJIKO YTCHHE
lzarop:;?ﬁgl Sgggfgg Ciogo (16-0ur) YTEHUE U 3aIUCh

JlocTym K 35eMeHTaM B KaXKIO0W TaOJUIEe OCYIIECTBISETCS ¢ MOMOIIbI0 16-0uTHOTO anpeca,
nepBoii siuelike coorBercTBYeT aapec 0. Takum oOpa3zom, kaxkmas TaOiaMIa MOXKET COACPKaTh 0
65536 snemenToB. Crneuudukanys He ONpenesseT, 4To (U3NYECKU JOJDKHBI HPEACTaBIsATh COO0M
3JIEMEHTHI TaOJMIl M MO KAaKUM BHYTPEHHHMM aJipecaM YCTPOWCTBA OHM JIOJDKHBI OBITH JOCTYITHBI.
Hanmpumep, momyctuMo oOpraHu3oBaTh NEepeKphIBAIOIIMECS TaOMUIBL. B 3TOM cioydae KOMaHIBI
paboTaromiye ¢ IMCKPETHBIMH JaHHBIMH U ¢ 16-OuTHBIMU peructpaMu OyayT pakTudecku oOpamaTbes
K OJIHUM U TEM XK€ JTaHHBIM.

Crenyer OTMETUTH, YTO CO CIOCOOOM aJipecalluy JaHHBIX CBs3aHa ONpe/esIEHHas MyTaHUllA.
Modbus 6buT mepBOoHaYanBEHO pazpaboTaH mas KoHTposiepoB Modicon. B atux koHTposuiepax s
KaX/I0M M3 TaOJIMI] MCIIOJIb30BANIACh CIICMANbHAs HyMeparus. Hanpumep, mepBoMy perucTpy BBoja
coorBercTBOBai Homep sueiiku 30001, a mepBomy peructpy xpanenuss — 40001. Takum oOpasom,
peructpy xpaHenus c aapecom 107 B komanme Modbus coorBerctBoBanm peructp Ne 40108
KOHTpoOJuIepa. XO0TsI TAKOE COOTBETCTBHUE apecOB OOJIbIIIE HE SIBIISIETCS YACThIO CTAaHAAPTA, HEKOTOPHIC
MPOrpaMMHBIE MTAKEThl MOTYT aBTOMATHUECKH «KOPPEKTHUPOBATH» BBOJMMBIE TTOJIH30BATEIEM aJIpeca,

Hanpumep, Beruntas 40001 u3 agpeca peructpa XpaHeHusl.

3.2.3 Urenne JaHHBLIX

JlanHble pabOTHI JaTYMKa 3alKMCHIBAIOTCS B peructphl BBoaa (Input Registers) u xpanenus
(Holding Registers). [lns ureHus JaHHBIX UCTIOIB3YIOTCS CACAYIOIINE PYHKINU:
1) 03 (0x03) — wureHue 3HaueHWil W3 HecKoybkuxX peructpoB xpanenus (Read Holding

Registers).
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2) 04 (0x04) — urenue 3HaYCHUI U3 HECKOIBKHX peructpoB BBoaa (Read Input Registers).

3) 70 (0x70) — monp30BaTeIbCKasi KOMaH/IA.

3ampoc COCTOMT M3 ajpeca MEpBOTO 3JIEMEHTa TaOJHMIbl, 3HAYCHHUE KOTOPOro Tpedyercs
POYNUTATh, U KOJMYECTBA CUMTHIBAEMBIX JJIEMEHTOB. AJpeC M KOJHYECTBO JAHHBIX 3agaroTcs 16-
OWTHBIMU YMCIIAMH, CTAPIIHKA OAWT KaXKI0T0 U3 HUX IEPEIacTCs IEPBBIM.

B otBere mepenmaroTcs 3ampolleHHbIC TaHHbIC. KoauuecTBO OalT NaHHBIX 3aBUCHT OT
KOJINYECTBA 3aIPOIICHHBIX JIEMEHTOB. [lepen NaHHBIMU MepenacTcs OJUH OaiT, 3HAaYEHUE KOTOPOTO
PaBHO KOJUYECTBY OANT JTaHHBIX.

3HaYeHUs PErMCTPOB XPAHEHHUS M PETUCTPOB BBOJA MEPEIAOTCS HAUYMHAS ¢ YKAa3aHHOTO
azipeca, 1o JiBa 0aiita Ha PerucTp, CTapIIni OAUT KaXKJ0r0 PerrucTpa nepeaaéres mepBbIM.

CTpyKTypa aapecHOro IpoCcTpaHCTBa MPOTOKOJIA MPEICTABIIAET COOO:

Ta6n.4. Anpecnoe npoctpanctBo npotokosa Modbus

1?/?1 Anpec Modbus Mecto XpaneHus Tun naHHBIX Onucanue
1 0000 Peructp BBOZA
(mammme 16 6ur) 3HaKoBBIH | OOBEM TOIIMBA OT MOMEHTA
9 0001 Peructp BBOA 32 our BKJto4YeHus aaruuka (B 0.01 1.)
(cTaprme 16 6uT)
3HAKOBBIN Tekyiast ckopocTh moToka (B
3 0002 Peructp BBOA 16 6ur 0.1 /)
0e33HaKOBbII *
4 0003 Peructp BBOA 16 6ur Craryc
5 0004 Peructp Bota . O0mweM TomMBa KaMephbl ojauu
(crapmme 16 6ur) 3HAKOBBIH
[ om— 39 Gurr OT MOMEHTA BKJIFOUCHHSI
6 0005 (vnazme 16 6ut) natauka (B 0.01 11.)
3HaKoBbI | TekyImas CKOpOCTh MOTOKA
! 0006 Peructp BBoa 16 6ur kamepsl nojauu (B 0.1 51/4.)
3HaKoBbIl | TemmepaTypa Kamepsl oj1auu B
8 0007 Peructp BBOZA 16 61t (50.1°C)
9 0008 Peructp BBOIA O0OBeM TOIUIMBa KaMephbl
(crapmme 16 6ur) 3HAKOBBI | OOpaTKH OT MOMEHTa
10 0009 Peructp BBOZA 32 6ur BKmovyeHus natunka (8 0.01
(mmagmme 16 6ur) a/4.)
3HAKOBBIN Texkymias CKOpOCTb ITOTOKA
1 0010 Perucrp BBoza 16 6ur kamepsl oopatku (B 0.1 1/4.)
3HAKOBBIN TemnepaTtypa kamepbl 00paTKu
12 0011 Peructp BBO#A 16 6ur (50.1°C)
13 0012 Peructp Boa . | Hakonnenuslit 06beM TOIUINBA B
(crapmme 16 6ur) 3HaKOBBIN " o
[ —— 32 Gyt pexxume "Xomocroit xox™ (B 0.01
14 0013 p )
(mmamme 16 6ur)
15 0014 Peructp Boa . Hakonensslit 00beM TOIUIMBA B
(crapmme 16 6ur) 3HAKOBBIN " o
Permcrp BROMa 32 Gyt pexume "Homunanbhbii" (B
16 0015 0.01 n.)
(mmamme 16 6ur)
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17 0016 (CI;Z;IE;E 5206)11;) SHAKOBLLIL HaKOHJ'IGII;IHBIﬁ O6’beM"TOHJ'II/IBa B

18 0017 Peructp BBOZIA 32 out ie))KHMe Teperpyska” (s 0.01
(Mnaammue 16 Our) '

19 0018 Peructp BBOZA
(craprme 16 6uT) 3HaKOBBIM | HakormieHHBIH 00bEM TOILIMBA B

20 0019 Peructp BBOIA 32 6ur pexxume "Hakpyrka" (B 0.01 1.)
(mamme 16 6ur)

21 0020 (CI;Z;I:I:;E 1Bgo6ﬂ;T) SHAKOBLL HaKOHHelll{HLIfI 00beM TOl'\I'J:Ill/IBa B

29 0021 Perucrp BBOZIA 32 6ur gegf/?)e Orprnarenphetii” (5
(mmamme 16 6ur) T

23 0022 (CI;Z;I:I:;E 1Bgo6ﬂ;T) SHAKOBLIIA HakonieHHBIH 00beM TOILUIHMBA

24 0023 Pernctp BBoza 32 Our fiﬁi%frg;ﬂ;:;']s(s %)IgdlM; )
(mmamme 16 6ur) ' '

25 0024 (CI;Z;IE;E 5206)11;) SHAKOBLLIL HakonieHHBIH 00beM TOIUIHBA

2 0025 Peructp BBOZIA 32 out NAMEPDI TTOMARE B PEXAME

Homunanbusiii™ (B 0.01 1)

(Mammme 16 6ur)

27 0026 (CI;Z;IE;E fgogllfﬂ SHAKOBLLIL HaxkormneHHbIi 00beM TOILINBA

28 0027 Peructp BBOMA 32 out .I%Mep - Hoﬂa:n(/l Bopoefc e
(mnammme 16 6ur) eperpyska” (8 0.01 1)

29 0028 (CI;Z;I:I:;E 1Bgo6ﬂ;T) SHAKOBLL HaxkormneHHbI 00beM TOILINBA

30 0029 Peructp BBoa 32 Our KEII\;EPH;ZHEE:% %11)?)“6
(mmamme 16 6ur) Py S

31 0030 (CI;Z;I:I:;E 1Bgo6ﬂ;T) SHAKOBLIA HakonieHHBIH 00beM TOIUIHMBA

32 0031 Peructp BBota 32 Our fiﬁi‘éiﬁf%pfiﬁﬁ’ (]ja%eg(f ?146)
(mmamme 16 6ur) ' '

33 0032 (CI;Z;IE;E 5206)11;) SHAKOBLLIL HakonieHHBIH 00beM TOIUIHMBA

34 0033 Peructp BBOZIA 32 out aMepat 06paTKvI:I. B paRiMe

Homunanbueiii™ (B 0.01 1)

(Mnammme 16 6ur)

35 0034 (CI;Z;IE;E fgogllfﬂ SHAKOBLLIL HaxkormneHHbIl 00beM TOILINBA

36 0035 Peructp BBOZIA 32 out .I%Mep o 06pa,TIEH (])3 g]e-mHMe
(mnammme 16 6ur) eperpyska” (8 0.01 1)

37 0036 (CI;Z;IE;E fgogllfﬂ SHAKOBLL HaxkormeHHbI 00beM TOILINBA
(mmamme 16 6ur) Py BEELI

39 0038 Peructp BBOZIA
(cTaprme 16 6uT) 3HAKOBBI | Bpems HaxoxieHus B pekume

40 0039 Peructp BBOA 32 our "Xomocroii xoa" (B cex.)
(mmamme 16 6ur)

a1 0040 Peructp BBOZIA
(cTaprme 16 6uT) 3HAKOBBI | Bpems HaxoxieHus B pekume

42 0041 Peructp BBOA 32 our "Homunanbueiii" (B cex.)
(mnammme 16 6ur)
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43 0042 Peructp BBOZA
(crapmme 16 6ur) 3HAKOBBI | Bpems HaxoxaeHus B pexxume
44 0043 Peructp BBOA 32 our "Ileperpy3ka” (B cek.)
(Mnammme 16 6ur)
45 0044 Peructp BBOZA
(crapmme 16 6ur) 3HAKOBBI | Bpems HaxoxaeHus B pexxume
16 0045 Peructp BBOIA 32 6ur "Hakpyrka" (B cek.)
(mamme 16 6ur)
47 0046 Peructp BBOZA
(crapmme 16 6ur) 3HAKOBBI | BpeMsi HAXOXKICHUS B pEKUME
48 0047 Peructp BBOA 32 our "OtpunatensHbiii” (B cek.)
(mmamme 16 6ur)
P
49 0048 cructp Brojia . Bpems HaxoxeHUs KaMephl
(crapmme 16 6ur) SHAKOBBIH | O e "X .
50 0049 Peructp BBOZIA 32 our xoﬂ" (5 ceie) ¢ AotocTon
(mmamme 16 6ur) s '
P
51 0050 eructp brojia . Bpems Haxox1eHHs KaMephl
(crapmme 16 6ur) 3HAKOBBIA | =
52 005 Peructp BBOA 32 our 1o PEIIME
1 Homunasnbhsbiii" (B cex.)
(Mammme 16 6ur)
P
53 0052 Crictp BBOAd . | Bpems HaxoxeHus Kamephbl
(cTaprme 16 6uT) 3HAKOBBII " "
Peructp BBOa 32 6ur noaauu B pexume Ileperpyska
>4 0053 (mnammme 16 6ur) (5 cexc.)
P
55 0054 cructp Brojia . | Bpems HaxoxeHUs Kamepsbl
(crapmme 16 6ur) SHAKOBBIA | © e "H "
56 0055 Peructp BBOZIA 32 our (5 JcIeK ) PEHME “HaKpyTKa
(mmamme 16 6ur) '
P
57 0056 cructp Brojia . Bpems HaxoxeHHs KaMephl
(crapmme 16 6ur) 3HAKOBBIH 6 " .
58 0057 Peructp BBOZIA 32 our )(ZOPET(I;HC:KP; FIME - A0TOCTOR
(mmamme 16 6ur) s '
P
59 0058 eructp brojia . Bpems HaxoxeHHs KaMephl
(crapmme 16 6ur) 3HAKOBBI Spartki
60 005 Peructp BBOZIA 32 out oop B pecre
9 Homunasnbhsbiii" (B cex.)
(Mnammme 16 6ur)
P
61 0060 Crictp BBOAd . Bpems HaxoxneHus Kamepsl
(cTaprme 16 6uT) 3HAKOBBII 6
62 0061 Peructp BBOZIA 32 out .(.)ngagin ]33[]32,).1( (1/113 Me k)
(mnammme 16 6ur) Perpy cer.
P
63 0062 Crictp BBOAd . | Bpems HaxoxeHUs Kamepsbl
(crapmme 16 6ur) 3HAKOBBIH | < "H "
64 0063 Peructp BBOZIA 32 our (5 ECK ) B peime - HakpyTra
(mmamme 16 6ur) '
65 0064 Peructp BBOZA
(crapmme 16 6ur) 3HAaKOBBI | BpeMsi HaXOXKIECHUS B pEKUME
Peructp BBOA 32 our "BMmemarensctBo” (B cex.
66 0065
(mmamme 16 6ur)
67 0066 Peructp BBOZA
(crapmme 16 6ur) 3HAKOBBIH
[y —— 32 Gyt Bpewms pabotsl natunka (B cex.)
68 0067 b BROR
(mnammme 16 6ur)




Peructp BBOIA
69 0068 P BBOA y
(cTaprme 16 6uT) 0e33HaKOBBII N
CepuiiHblii HOMep nprdopa
Peructp BBOA 32 our
70 0069
(Mnammme 16 6ur)
0€e33HaKOBBII
71 0070 Peructp BBOIA Twun npudopa
P BBOJ 16 Gur proop

* — CTpPYKTypa IoJIs cTaTyca MpUBEACHA HIDKE:

Ta6n.3. CtpykTypa noss craryca

Howmep Outa Onucanue
0 Texymuit pesKuM: X0JIOCTOM X0
1 Texynui pesxuM: HOMHHAJIBHBIN PEKUM
2 Texymuil pexxuM: neperpyska
3 Texymuil pexxuM: HaKpyTKa
4 Texkynun pesxuM: OTpULATEIbHBIN
5 BmemarenscTBo
6-15 He ucnonszyercs

3.2.4 Anroputm ¢popmupoBanust CRC-16

dopMUpOBaHUE KOHTPOJILHON CYyMMbI IIpoTOoK01a MOdDbUS mpon3BOIUTCS C TOMOIIBIO

nosnuHOMa X 0+ X +X%+1. [Tpumep anropurma Ha s3pike C IpUBEICH HIDKE!

Unsigned char* data <- a pointer to the message buffer

Unsigned char length <- the quantity of bytes in the message buffer

The function returns the CRC value as a type of unsigned integer.

Unsigned int crc_chk(unsigned char* data, unsigned char length)

{int j;

unsigned int reg_crc=0xFFFF;

while(length--)

{

reg_crc = *data++;

for(j=0;j<8;j++)

{

if(reg_crc & 0x01) reg_crc=(reg_crc>>1) ~ 0xA001; // LSB(b0)=1

else reg_crc=reg_crc>>1,

ks
ks

return reg_crc;

¥
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4.3ABOJ] U3I'OTOBUTEJIb U TEXHUYECKAS NOJJAEP/KKA

4.1 3aBoa-U3roTOBUTEb

222410, Pecniyosnka bemapycs, r. Buneiika, yi. 1 Mas, 80, xopr. 631-C-12498, ka6. 29
Ten.pab.: +375(1771)7-13-00

dakc: +375(1771)7-13-00

E-mail; office@mechatronics.by

site: http://www.mechatronics.by

4.2 Texnoaaep:kka
Ten.mo0.: +375(44)753-98-59

E-mail; support@mechatronics.by

Skype: mxt.support
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