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IIpenucaosue

bnaronapum Bac 3a nmokyrnky amnepmMeTpoB IH(PPOBBIX IIUTOBBIX
amriepmetpoB cepun MASTER IEK ¢ nporokoiom Modbus-RTU.

JlaHHOE PYKOBOJICTBO CHA0KEHO TEXHHWYECKOH HH(pOpMaimen o
npoTtokoJe csizu Modbus-RTU.

[Ipy BO3HMKHOBEHUM TPYJHOCTEH BO BpeMsl OHKCIUIyaTallUuU
JAaHHOW MPOJYKLUMHUM, PEKOMEHIYETCS CBSI3aThCs CO  CIYXOOH
TEXHUYECKOU MOIIECPIKKH.



1. O0630p

DTO PYKOBOJICTBO IOJIL30BATEIIS 110 CBS3U SIBJISICTCS HHCTPYKIIUEH
MO0 JKCIUTyaTallid aMIepMETPOB IHU(POBBIX MIMTOBBIX aMIIEPMETPOB
cepunt MASTER IEK ¢ mpotokonom Modbus-RTU.

2. KommyHukanus

2.1 Du3uyecKkuii ypoBeHb

WuTepdeiic cBsa3u A0KEH OBITh HOIKIIOYEH SKPAHUPOBAHHOU
BUTON mapoil. TepMHHAIBLHOE CONMPOTHUBIIEHHUE JIOJKHO  OBIThH
MOAKIIIOUEHO K 000MM KOHIAM MuHBL. CKOPOCTh MepeAayd JaHHBIX
cocrasiser ot 2400 10 9600 O6uT/c (CKOPOCTH SBISIETCS] HACTPAMBAEMBIM
napameTrpom). CKOpoCTh CBSI3U IO yMoJI4aHHIo coctaBisieT 9600 6ut/c.
®opmat nepenaun 6aiitoB (N1, N82, E81, O81): 1 crapToBslii 6ut, 8
out naHHbIx, (1 6uT yeTHOCTH), 1/2 cTOMOBOTO OUTA.

2.2 IIporokoa cBsA3M

[Ipubop noanepxuBaeT cTaHAApTHBIN MPOTOKOI cBsizu Modbus-
RTU.

Crpykrypa ¢perima maHHBIX: ¢dopmaT cOOOIIEHUs, yKa3aH B
Tabmuue 1.

Tabmuma 1

[Tone agpeca [one ¢pynkuuonanproro koxa | Ilone nanupix | [IpoBeputsh momne

OnuH GaiiT OnuH GaiiT N-Gaiit JIBa Gaiita

Kon aapeca: 310 HavanbHas 4acTh Kajpa, COCTOSIIASA U3 OJHOTO
Oaiita (8-OMTHBIN ABOMYHBIN KOJ), 0-255 B AeCATUYHOM BHJIC, B HaIIeH
CHCTEME HCIIOJB3yeTCsl TOJIbKO 1-247, a ocrajbHble ajapeca
3ape3epBUPOBAHBL.  OJTU OWUTHI  YKa3bIBAIOT aJpPEC  YKA3aHHOTO
MOJIb30BaTENIEM TEPMUHAIBHOTO YCTPOWCTBA, KOTOpOE OylIeT MoJiyuyaTh
JaHHBIE OT TOJKIIOYEHHOTO XOCTa. AJpec KaXJIO0ro OKOHEYHOTO
yCTPOMCTBA JAOJDKEH OBITh YHHKAJIBHBIM, U TOJBKO aJpecOBaHHOE
OKOHEYHOE€ YCTPOMCTBO OyAET OTBEYATh HA COOTBETCTBYIOIIMII 3ampoc.
Korpaa TepmuHan oTmnpasisieT OTBET, JaHHBIE aapeca BEIOMOT0 B OTBETE
COOO0IIAI0T BEIYyIIEMY, C KAKUM TEPMHHAJIOM OH B3aUMO/ICHCTBYET.



Koa ¢ynkuum: ykaxure, Kakylo (YHKIHMIO BBIOJHSACT
azpecyeMblii TepMuHai. B Tabnuue 2 nmepedncienbl QyHKIIMOHAIbHBIE
KOJbI, MOZIEP)KUBAEMBbIEC IPUOOPOM, a TAKKE MX 3HAUCHHS U (DYHKIUH.

Tabmuna 2
Kon Wuctpykuus
0x03/0x04 UreHne 3HaYCHUSI PETHCTPa TaHHBIX
0x10 3anuch KOMaH bl YCTAHOBKU PETUCTpa

Koa naHHBbIX: COEPXKUT JaHHBIC, HEOOXOAUMbBIC TEPMUHATY IS
BBITIOJTHEHHS OTIPEICTICHHBIX (PYHKIIMM, WJIM TaHHbIE, COOpaHHbIE, KOT/1a
TepPMUHAJT OTBEUYaeT Ha 3ampochl. COAEPKUMBIM ITHUX JAHHBIX MOTYT
OBITH YMCJIOBBIC 3HAYCHMS, CCHIJIOUHBIC aJIpeca WM 3HAYCHUS HACTPOEK.

Hampumep: xox ¢GyHKIMM yKa3blBaeT TEPMHUHAITY MPOYUTATH
pPErucTp, MoJie TaHHBIX JOJDKHO YKa3bIBaTh, C KAKOTO PETUCTPAa HAYMHATH
U CKOJBKO JAHHBIX YWTaTh, a COJEp)KaHHWE OOPATHOM CBS3U KOJa
MOJAYMHEHHBIX JTAHHBIX BKIIOYACT JJIMHY JAHHBIX U COOTBETCTBYIOIIHE
JaHHBIE.

Kona npoBepku: nosne nposepku omuoku (CRC16) 3anumMaer nBa
Oaiita u comepkut 16-OutHOe nBOMYHOE 3HaudeHWe. 3HaueHue CRC
BBIYHCIISICTCS TEepEeAaloUM yCTPOWCTBOM U 3aTeM MPUKPEIUIIEeTCS K
Kaapy naHHbix. [IpueMHoe ycTpoiictBo nepecunthiBaeT 3HaueHne CRC
IpU TOJYYEHUU TAHHBIX, a 3aT€M CPAaBHHUBAET €ro CO 3HAUYECHUEM B

nosyaeHHoM 1osie CRC. Ecnu aBa 3HayeHUsI HE COBIIA/Ial0, BOBHUKAET
omnbOka ERROR.



2.3 HNucTpykuun no ¢gopmary coodimeHust
Tabnuua 3 - UTeHne 3Ha4eHUsT pEeTHCTpa JAaHHBIX (KOJ (QyHKIUU

0x03/0x04)
3amnpoc
i[apKaCH Az[[u)ec Kox Kon I[aHHLiX
cTpyKTY HBIH P HavansHbrii KonuuecTtBo CRC
pa KOZ anpec pETUCTPOB
BanHTHe 1 Oaiit |1 GaiiT 2 Oaiita 2 Oaiita 2 Oaiita
OalTeI
Huanazo
H 1 -247 | 0x03/0x04 | 0x0000 - OXFFFF | Makcumym 125 |CRC16
JAHHBIX
[Ipumep
coobme |0x01 |[0x03 0x00 0x06 0x00 0x06 0x25C9
HUsA
OtBeT
;(HapKaCH Aspec ‘o Kon manubIx
KOHCTpY HbIH (l)yf{lKI_lI/II/I baiit peructpa 3uasenue CRC
KOJI perucTpa
KIIHST
SamiTeie | | oour |1 Galir |1 Gatie 12 Gaiir 2 Gaiita
OaiThI
[Ipumep
coobme |0x01 |0x03 0x0C 12 Gaiit nanusix |CRC16
HUS
[Mpumeuanue: agpec Ha4YaIbHOI'O PETHCTPA, 3AMPOIICHHBI XOCTOM — 3TO aJpec
NIEPBBIX JAHHBIX 3aAIIPOLICHHON MEPBUYHOW WM BTOPUYHOM CETKH, & KOJIUYECTBO
PETHCTPOB — JIJIMHA TAHHBIX 3aMpoca.
Hanpumep, agpec nauampHOro peructpa «0x00 0x06». B mpuBeneHHOM BHIIIE
MpUMepe MOKa3aH aJpec JAHHBIX C IUIABAIOIICH 3arsaToi, KOJMYECTBO PErMCTPOB
«0x00 0x06» o3Ha4aer, 4YTO IJTMHA JAHHBIX paBHA 6 (3 JaHHBIX C IIABAIOMICH 3aIATON
3aHUMAIOT 6 PETUCTPOB).




Tabnuia 4 - 3anuck perucrpa Hactpoek (koa Gyaknuu 0x10)

3amnpoc

Kop nanabIx
Kapxkac
Kon 3aperuct N 3amnuca
Has AnpecH Baiite
8 GbyHKIM | puposats | [lnuHa Tb CRC
CTPYKT | BIif KOXT perucTpanu
a " CTapTOB | peructpa | - 3HAYEH
M bIf azipec ne
3aHATEI ON
e 1 Gair 1 Gaiitr |2 Gaiita |2 Gaiita 1 GaiiT " 2 Oaiira
. OaiiT
OalTeI
Huana3
OH 1~247 |0x10 0x080A |0x0001 H CRC16
JAHHBIX
[Ipume
p 0x08 0x00 0x006
coob1e 0x01 0x10 O0X0A 0x01 0x02 4 0x2ED1
HUSA
OtBer
Kapkac Kon manubIx
Has AnpecH Kon
9 GbyHKIM | 3aperucTpupoBaTh CRC
CTPYKT | bIi1 KO . Jnuna perucrpa
ypa u CTapTOBBIN aJipec
3aHAThI
e 1 6aiir |1 Gaiir |2 Gaiita 2 Oaiita 2 Oaiita
GaliTeI
[Ipume
p 0x01 0x10 0x08 0x0A 0x00 0x01 0x23AB
coo0b1ie
HUA

[lpuMeuanue: mpu 3alMCH pErucTpa HACTPOEK CTPOro cledyiiTe Taliume aapecos
nHPOPMALIUU O HACTPOHKaxX Mpudopa B MPHIIOKEHUH K npubopy. HenpaBuinbpHas 3ammch
PETUCTPOB HACTPOHKH MOXKET MIPUBECTH K HETIPABIIILHOM pabore mpubdopa, IeHCTBYUTE ¢
OCTOPO’KHOCTBIO.




24 Anpeca peructpoB cBszu Modbus-RTU

Tabmuua 5 - ITapamerpsl uzmepenus ans MI-DA11-6-1-1-LCD,
MI-DA11-6-3-1-LCD

Anpec | dopmar | Oncanue | En. uam | R/IW
[NepBuvHbIC TaHHBIE CETKH

0x12 Float Tok da3sr A A R
0x14 Float Toxk ¢a3sl B A R
0x16 Float Tok ¢assr C A R
0x18-0x2A | - 3ape3epBUPOBAHO - -
0x2C Float YacroTa Iy

BropuuHbie TaHHBIE CETKH

0x10C Int Tok da3sr A 0,001 A R
0x10D Int Tok ¢a3sl B 0,001 A R
0x10E Int Toxk ¢assr C 0,001 A R
Ox10F- Int 3ape3epBHpPOBaHO - -
Ox11F

0x120 Int Yacrora 0,01 I'g R

Tabmuma 6 - ITapamerpsr m3mepenus ais MI-DA21-6-1-1-LED,
MI-DA21-6-3-1-LED

Anpec | ®opmar | Onmcanue | En. w3m | RIW
IepBuuHbIe HaHHBIE CETKH
0x12 Float Tok daser A A R
Ox14 Float Tok daser B A R
0x16 Float Tok ¢assr C A R
0x18-0x2B | - 3ape3epBHpPOBAHO - -
0x2C Float Yacrora I
0x34 Float Cpenumnii Tpexda3HbIit A

TOK
BropuuHbIe 1aHHBIE CETKH
0x100-0- Int 3ape3epBHPOBAHO - -
10B
0x10C Int Tok dazer A 0,001 A R
0x10D Int Tok ¢azer B 0,001 A R
Ox10E Int Tok ¢aszsr C 0,001 A R
Ox10F- Int 3ape3epBHPOBaHO - -
Ox11F
0x120 Int Yacrora 0,01 I'g R




Tabmuua 7 - Hactpoiika napamerpos MI-DA11-6-1-1-L.CD, MI-

DA11-6-3-1-LCD

Anpec ®dopmar Onucanne En. uam R/W
0: BBIKIL. R/W
0x800 Int OtoOpakeHue HKIa
1: BKJI.
0001-0240S, R/IW
0x801 Int Bpewms noacsetku 0000: Bcerna
BKJIFOUEH
0x802 Int Anpec 1-247 R/IW
CKopocTs Tiepesat 0:2400 6wut/c R/W
0x803 Int RHHbIX 1:4800 6ut/c
2:9600 6ut/c
0: H,8,1 R/IW
1: 08,1
0x804 Int ®dopMaT JaHHBIX CBSI3H 2 E8.1
3:H,8,2
Muraroliee aBapuiiHOe 0w 30,0 - R/W
0x805 Int R 120,0 %
0x806 - - 3ape3epBUPOBAHO - -
0x808
0x809 Int ?F[_e;meHoe 3HaYEHHE 1-9999 R/W
0: Equnnna R/W
Ilonoxenue HU3MEPEHUs
0x80A Int OTOOpaXKeHuUs 1: Tecsatku
necsatuyaor Touku CT 2: Coran
3: Tricsaun

Ta6muma 8 - Hacrpoiika mapamerpos mis MI-DA21-6-1-1-LED,

MI-DA21-6-3-1-LED

Anpec dopmat Onucanne En. usm R/W
0x800 Int OTtoOpaxkeHue UK 0-60 c. RIW

0 — BeIKI.

0-4. sIpkocth R/W
0x801 Int Bpewms moacBeTkn OT HU3KOH J10

BBICOKOI
0x802 Int Anpec 1-247 R/W

CkopocTs nepesiatn 0:2400 6ut/c R/W

0x803 Int RHHBIX 1:4800 6ur/c

2:9600 ourt/c




0: H,8,1 R/W
1: 08,1
0x804 Int dopmaT JaHHBIX CB3U 2 ES8.1
3:H,8,2
TIpeBriienue R/W
0x805 Int H[I))eI[eJ'ILHOFO 3HAYCHUS 0 30,0 -
120,0 %
CHUTHAJIa TPEBOTH
0x806 - i 3 BIHDOB i i
0x808 ape3epBUPOBAHO
0x809 Int l;;pBI/I‘{Hoe 3HAYECHHUE 1-9999 R/W
0: Equnnna R/W
ITonoxenue U3MEpEHUst
0x80A Int 0TOOpaKeHUs 1: Tecsatku
necsatuunoi Touku CT 2: CotHu

3: Tolcsaun
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