ModBUS BxogHo-n3xoaeH moayn
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MpegnaraHuaT  BxoAHO/M3XO4eH MoAyn e npedHasHadeH 3a  UenuTe Ha
aBTOoMatm3aumsta. YnpasneHneto My no ModBUS ro npaBu npusnekateneH 3a
crneumanucTuTe M3nonssawm onepatopcku naHenu tmn PLC, kaTto TAXHO BXOAHO/M3XOL4HO
paswupeHne. MoaynsTt e 6a3upaH Ha FreeModBUS — open source npoekT,YMnTo aBTop €
Christian Walter MSe. Noseue nHdopmaunsa moxe ga ce Hamepm Ha www.freemodbus.org.
MpunoxeHoTto CD cbabpxa 1 MmoandurumpaHua BapuaHT Ha cTteka 3a Atxmega128A1. Ha
Hero Moxe pga Obae BuasiHa M OubnuoTekata Ha rpaduuHms gucnnnen JM12232
(SED1520). W3TouHMKbT M e: http://en.radzio.dxp.pl/sed1520/. Llenusat octaHan kog, e
aBTOPCKM M HE NOAMEXM Ha pa3npoCTpaHEHNE.

OBLLO ONMUCAHUE HA MOLYNA

MogynbT e ¢ noTpebutenckm nHtepdenc cectaseH ot LCD gucnnen u knasmatypa.
Kytuarta e c pasmepu (150x85x85 mm), 3a MoHTax Ha DIN45 winHa.

Ha cour.1 e nokasaH obwy, n3rne Ha moayna, pasnonoxeHne Ha LnMdpoBmUTEe BXOOOBE
(10-19), aHanorosute Bxogose (Al0-Al6), undposute n3xoam (Q0-Q11), aHanorosuTe M3xoam
(AOO n AO1), RS485 nHtepdeirca (-A n +A). B Tabnuua 1 e onucaHo npegHasHayeHUETo
Ha kntoyetata SW1 1 SW2, B Tabnuua 2 — Ha cBeToanoauTe.
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Tabnuua 1: Onucanune Ha DIP kntoveTaTa Ha moayna
SW1 SW2
MNuH | (HoMepauus OTNABO HAASACHO B MuH (HOMepauvs OTASACHO HaNsABO B HapacTBaLy
HapacTBaLy pen) pea)

Bkniousa 120Q TepmunHmpaly Ako kntoye 4 Ha SW1 e B OFF T10 cnepn
pe3uctop Ha RS485 nHrepgeiica. pectapT SW2 3agaBa agpec Ha moayna B




mpexarta. AopechT ce 3aAaBa B 6uHapeH By,

2 BkntousaT n3ternswm pesnctopu =)= KaTo HoMepaTa Ha buToBeTe BbLPBAT OTASCHO-
kbM RS485 nuHusaTa. HansBo B HapacTBaLll, peg.
3 AKO afpecbT e HeBanvaeH ce n3nucea
Cnep pecTapT, ako KIo4eTo € B CbOTBETHOTO CbOOLLIEHNE, OYaKBaAKK
OFF He ce npegnpviema H1KakBo BbBEXaHe Ha KOPEeKTeH aapec n
pewncTeue. notebpxaaBaHe ype3 OK. 3a mogynurte 6e3
B cnyyauTe, B KOUTO BCUYKM Ul — 4pes pecTapT.
kntodeta Ha SW2 ca B OFF ce
akTmeupa boot loader. N3nu3a ce
ypes pecTapT Ui UHCTPYKLMS OT
nporpamMmupaLuusa cogryep.
4 Cnep nanusaHe ot boot loader, 8

npu BCe oLle akTmBmpaH knoy BOOT
ce Bb3cTaHoBsBaT habpuyHute
HacTPOMKM Ha moayna.

BAXHO!!!

Boot loader e onuns — B criyyen 4e
He e Jo6aBeH, TO KIKOYETO CNYXK 3a
Bb3CTaHOBsIBaHe (habpuyHute
HaCTPOWKM Ha moAyna.

Ta6nuua 2: OnvcaHve Ha cTaTyCHUTe CBETOAMOAM Ha Moayna

CBETELY YFACHAnN MUWIALL (0.5Hz) | BBP30 MUTALL
POWER/ERROR | 3axpaHeH N/A 3aceueHa N/A
Moayn rpeLuka
RUN/STOP MogynbeT e B N/A MoayneT e B N/A
STOP RUN
ModBUS N/A OuakBaHe Ha N3Tekbn time MpuemaHe/lNpenaBaHe
naketr out Ha Ha nakeTu no
KOMYHUKaunaTa, ModBUS, moayna
MOAYNbT € B moxe aa € B RUN unn
“STOP — Time STOP pexum.
Out” pexum

KomyHukauuata ¢ PLC ce ocbllecTBsiBa 4pe3 ranBaHMYHO pasBbp3aH RS485
UHTEepdenc unn BupTyaneH cepveH nopt, npe3 USB, ynobeH 3a Bpb3ka C nepcoHaneH
KOMMOTBLP MNpU nunca Ha kKoHBepTop 3a RS485. Pasnonara ¢ 10 uudposu Bxoga u 12
umdpoeu nsxoda (24VDC, onTn4HO pa3Bbp3aHn. 3acTbleHa € 1 aHanoroeaTa 4acT: 7 Bxoda
n 2 naxoga (0-10VDC).

AHanoroBute BXOAOBE MO3BONSABAT AUPEKTHO NMPOYUTAHE Ha U3MepeHaTa CTOMHOCT
unu npeobpasyeaHaTa B gnanasoHa: oT 0 go 100 eamHmnum ¢ guckpeta 0.1V mnm ot 0 go
1000 croTtBeTHO Npe3 0.01V. TouyHocTTa Ha kaHan e ¥2%.

AHanorosute nsxogu CTaHgapTHO ce ynpasnsasat ¢ guckpeta ot 0.1V (ot 0 go 100
eomHuum 3a 10V obxsar). Bb3amoxXHO € AMpekHo 3agaBaHe Ha cTorMHocT (0 — 4095) nnu ypes
auckpeta oT 0.01V. MN36opbT Ha paboTeH pexmMm Ha aHanoropata 4YacT Ce OCbLUECTBSIBA
ype3 komaHan no ModBUS. ToyHocTTa Ha kaHan e ¥2%.

TEXHUYECKU XAPAKTEPUCTUKU




MuHumanHa HomuHanHa MakcumanHa U3mepBaTtenHa
MapameTbp - - o
CTOWHOCT CTOMHOCT CTOWHOCT eauHuua
3axpaHBaHe 18.0 24.0 36.0 V, DC
Ha moayna - 130.0 150.0 mA
Temneparypa Ha 0.0 27.0 40.0 <
OKomnHarta cpega
Pa6oTHo
HanpexeHue
(aBconioTHu -40.0 0.0-24.0 +40.0
MaKCUMYMM)
V,DC
floryiecka 15.0 24.0 40.0
Ludpposm | o grS® -40.0 0.0 10.0
BXxogoBe: Mpo6uBHo
HanpexeHue
10 onTo Mexay
n3onunpaHu BXogoBeTe U - - 100.0 V, DC/AC
MacaTa Ha
mopayna
Pa6oTteH Tok 1.0 3.0 5.0 mA
Bpewe 3a OcHOBHO ce onpen;ln;:jg%cg KOMyHMKauumaTa no
peakuus o ms.
— 50.0 —
3axpaHBaHe 20.0 24.0 36.0 V, DC
MpobusHO
HanpexeHue
mexay
naxoamTe u - - 100.0 V, DC/AC
MacaTa Ha
LUndposu Mogyna
Vaxonu: ”‘:"’;°K“ai*;;°" TepmuuHa
12 onTo 3awmTa oT _ 500.0 3awmra npu A
M3onupaHu KbCO Ha KbCO Ha
usxopa. usxoaa
CymapeH Tok
Ha BCUYKMN - — 6.0A A
KaHanu
Bpewe 3a OcHoBHO ce onpe.q:\anjlfégeug KOMYHUKaumsTa no
peakuums ms.
— 100.0 —
BxogHo -30.0 0.0 +10.0 +30.0 V,DC
HanpexeHue
AHanorosu
BXOOBE: BxogHoTO cbnpoTuMBneHuwe ce onpegensa ot
onepauuoHeH ycuneaTten CBbp3aH KaTo
7 6e3 NnoBTOPUTEN, MO XeNnaHme Ha noTpedbuTens Ha
n3onauus njyaTtkara Moxe jJa  ce L}OGaBM napaneneH
BXOOEH pe3ucTop cbC CcTorMHocT oT 10kQ 3a
n3MepBaHe Ha HanpexeHue unm HuckoomeH 400Q
(2x200Q; R0805) 3a npeobpa3yBaHe Ha BXoAdeH
TOK 00 25 mA B HOMWHANHOTO HanpexeHue Ha
BxogHo BXxoaa.
CbnpoTn-
BrieHue Ha AkO ce non3ea CTaHAApTHUA BUCOKOOMEH
KaHan BXOZ, NPW Nurnca Ha curHarn, MoaynbT e oT4yeTe
BXOOHO HanpexeHue okono 11V (HanpexeHneTo
Ha HacuwaHe Ha OY).




>>100.0 kQ
OTKNnoHeHune
oT _ + +
U3aMepBaHaTa #10.0 +20.0 mV
CTOMHOCT
Pesontouus
—-3a
MaKcumarHa 0.01
TOYHOCT ce
npenopbyBa
AVIpeKTeH 0.1 0.1 vnn ANPeKTeH V,DC
[OCTBLN A0 nNpoYnT Ha
perucTpuTte n paboTHUTE UM
nocneasailo pernctpu
npeobpasyBa
He.
OCHOBHO ce onpeaens ce OoT KOMyHUKauumsaTa no
Bpeme 3a ModBUS ms.
peakuus — 100.0 —
U3xogHo
HanpexeHue,
nuncea .
sawuTa ot 0.005 0.005 +10.0 10.70 V,DC
o6paTtHo
HanpexeHue
Fpewka ot
OTMECTBAHE 5.0 #10.0 #20.0 mV
AHanorosu
nsxogu: 0.01
WUnn gnpexkTeH
2 6e3 Pesontouus 0.1 0.1 3anvc Ha V,DC
nsonauus paboTHUTE UM
perucTpu
U3xopeH ToK,
— 10.0 ~40.0 mA
3awmTma or
KbCO
Onpegens ce oT kKoMyHukauusaTa no ModBUS
Bpewme 3a ms
peakuusa — 100.0 —




BHUMAHMUE!!!

1) MapameTpute Ha Moayna ca OpPUEHTMPOBaYHM. Bcuukm ca cBaneHu npu craiHa
TemnepaTtypa.

2) 3a kannbpupaHe Ha aHanoros1Te BXo4oBe 1 n3xoau e nonssaH myntuuet MASTECH
MS8218.

HACTPOWUKA HA MOAYNA YPE3 MNOTPBEUTENICKUA UHTEP®EUC (UI)

B HopmaneH paboTeH pexum ce ussexaa cratyc gucnnen. Ha Hero ce nsobpassisa
CbCTOSIHMETO Ha Moayna (CnpsiH/nycHaT), rpeLlky, BXogoBeTe 1 nsxoante. Ypes egHoKpaTHO
HaTuckaHe Ha ALT morat ga ce BMOAT M3MEpPEHUTE CTOMHOCTU Ha aHanoroBuTe BXOAOBE.
Mpn NOBTOPHO HaTMUCKaHe ce NokasBaT U 3a4afeHUTe CTOMHOCTU Ha aHanoroBmTe U3xoau.

AHanorosute nsxogmn ce n3obpasseat B Tekywms gnanasoH: 0.0-10.0V; 0.01-10.00V
UM AUPEKTHO CTOMHOCTTa 3anvMcaHa B paboTHute pernctpu. HatuckaHeto Ha ESC Hu
BpblLLa B CTaTyCHMSA Npo3opeL,.

HaBuraumsata v 3agaBaHeTO Ha napameTpu ce ocCbllecTBABa 4pel 6yTOHI/ITe Ha
KnaBuaTtyparta.:

UP/ DOWN - NpemecTBaHe Ha Kypcopa, 3agaBaHe Ha HOBa CTOMHOCT Ha NapaMeTbp
LEFT/ RIGHT - NpemecTBaHe Ha Kypcopa, 3agaBaHe Ha HoOBa CTOMHOCT Ha napaMeTbp
ENTER - BnusaHe B nogmMeHo

ESC - BpbluiaHe cTbnka Hasag, 6e3 npomsHa Ha nocnegHoTo 3ajaHue

OK — M360p Ha TekyLa CTRHOCT Ha napameTbp.

Cratyc aucnnen->OK->naBHo meHo->ENTER->Status:

OK->Run - NMpueexaga nsxoaunte (LMdpoBn 1 aHanorosn) B paboTHO CLCTOSIHME

OK->Stop - [lpuBexaga um3xoguTte (UMGPOBM K aHaNorosu) B He PabOTHO CbLCTOSHME
(cTonHocTu 0)

ESK — BpbLLuaHe B rmaBHOTO MeHI0, 6e3 npoMsaHa Ha NocnegHoTo 3ajaHne

Craryc aucnnen->OK->nmaBHo meHto->Time Config->ENTER:

ALT / LEFT - 3apaBaT ce YacoBeTe

UP / ENTER - 3agaBat ce MUHyTUTE

DEL / RIGHT — 3apgaBat ce cekyHauTe

OK - Bb3npuemaHe Ha HOBUTE HACTPOMKN

ESK — BpbLLaHe B rnaBHOTO MeHI0, 6€3 NpoMsaHa Ha NocnegHoTo 3agaHue

Craryc aucnnen->OK->maBHo meHo->ModBUS Config->ENTER:

BAUD Rate->ENTER: /1360p mMexay HAKOMNKO CKOPOCTU Ha KOMyHMKaumsaTa

(OK — MNoTtBbp*aaBaHe; ESC — meHo Ha3agn)

Select Port->ENTER: V360p mexxay RS485 unu BuptyaneH cepueH nopt npe3 USB

(OK — MNotBbpkaaBsaHe; ESC — meHo Ha3az)

Time Out->ENTER: Konko Bpeme creg cnvpaHe Ha KOMYHMKAUMSTA KOHTpoOnepbT
npemMmnHasa B CTOM pPeXum No u3tekrno Bpeme. [OBTOPHOTO cTapTMpaHe Ha KOHTponepa e
Bb3MOXHO €[Ba KoraTo Cce Bb3TaHOBM KOMYyHMKaumsita ype3 komaHga ot Ul unu npes
ModBUS.

OMNMUCAHUE HA KOMYHUKALUMOHUA NPOTOKON

KoMmyHukauuata ¢ mogyna ce usbplwBa 4pe3 ModBUS. [pu TO3M npoTokon
KOMYHMKaUMATA Mexay YCTpolcTBaTta € Ha 06asata rnaBeH-noguMHeH(u). [naBHOTO



(master) yctpoicteo npegcrasngsa PLC wunu PC, a mogyna — noguvHeHo (slave). B
HOPMariHO CbCTOSIHME BCUYKM MOAYMHEHW YCTPOWCTBA OYaKBaT 3asiBka OT [MaBHOTO.
3asBkaTa cbabpXKa agpeca Ha YCTPOWCTBOTO, KOMaHAa 3a uJeTeHe/3anuc Ha
peructbp/pernctpu, camata nHgopmaums n CRC.

MODBUS RTU

BAXHO!!! — Tekywata Bepcua Ha mogyna nogabpxa camo “Big Endian” dpopmat Ha
AaHHuTe. ToBa 03HavaBa, Ye cTaplumTe 6uToBe ce usnpaiiaT npegn Mnagwure.

dusmyeckmn crion:

ATpnoyT OnucaHue

UHTepdeiic RS485, BuptyaneH cepueH nopt (USB<>COM).
M3bupat ce upes Ul Ha mogyna nnun ype3 ModBUS 3anuc B
perucrsp.

UHdopmaumoHeH chopmaTt | ”Big Endian”

1 cTon 6urt

8 parta 6uTta

KoHTpon no yetHocT (Even Bit)
2 cTton buTa

CtaHpgapTHM CKOPOCTHU 19200, 38400, 57600 1 115000 bps.

Ma3bupar ce ypes Ul Ha mogyna nnm ype3 ModBUS 3anvc B
perncTbp (Npy BTOpUS BapuaHT MoraT Aa 0baaTt 3agageHu u apyru
CKOPOCTM Ha KOMYHUKaums).

®OPMAT HA MODBUS RTU MNAKET

MakeTsbT, n3npawaH ot master koM slave n obpatHo Npeacrasnsaea:
ID_Slave, Function_Code, User_Data, CRC16

ID_Slave — VgeHTndukaTtop Ha slave device, uano uncno, B gnanasoHa ot 1 go 247. Hyna e
cneumnaneH agpec. Non3eBa ce 3a €O0HOBPEMEHHO MOdaBaHE Ha 3asdABKa KbM BCUYKU
YCTPOWMCTBA B Mpexara.

Function_Code — Opegens peructpoBarta ob65act BbpXy KOATO LLE ce YeTe U/unu 3anucea.
Mpsiko e o6Bbp3aHa ¢ hpopmaTa Ha User_Data.

User_Data — MHdopmauuaTa koaTo ce uanpaila kbM moayna. dopmaTa 1 ce onpegens ot
Function_Code, B 00wus cnyyan cbabpxka CcTapToB agpec n 6Gpoin permctpu. AKo
KOMaHAaTa € 3anuc ce BKIHYBa U HOBOTO CbAbpPXKaHMe Ha pernctpuTte.

CRC16 — Yek cyma Ha nakeTa.

Mpun BanugHo mnsnpateH 1 master, slave BpbLya OTrOBOp CbAbpiKall HOMepa My,
n3non3BaHnsa QyHKUNOHaNEH Kog, notpebutenckara nHopmaums (exo Npu 3anuc) unm
€eBeHTyarleH Ko 3a rpeLuka.

KOMAHOU (®YHKUUOHAJTHU KOOOBE) NOABPXAHU OT MOAYIIA

®PyHKUMOHANHNTE KOOOBE OnMpefenaT KOHTeKCcTa U dopmaTta Ha cbobuieHneto. Te
HenocpeacTBEHO OnpedensT BbpXy KOS rpyna OT PEerncTpu ce W3NbiHsABa TekyllaTa

KomaHpa:

OdpmusanHmn KomaHam nogbpkaHu oT mogyna

| Kog | Fpyna | Onucanue




(FC)

EnHoGanToBu permctpm camo 3a YeTeHe

2 YeTeHe Ha OUCKPETHM BXO40BE
(pasgeneHu nornyeckn Ha oTAenHn bruTose).

1 . . YeTeHe Ha OWCKPETHU n3xoamn

5 EnHobanToBu pernctpum 3a yeteHe/3anuc: Coils 3aMUC HA 6ONH MCKDETEH M3X0
(paspeneHu norMyeckn Ha oTaenHu 6uTtoee). AMH_AVCKp A

15 3annc Ha HAKOJKO ANCKPETHU uaxoaa

4 16 OMTOBW PErncTpm camo 3a YeTeHe

3 YeTeHe Ha 16 GUTOBU perucTpu

6 16 6uToBM perncTpm 3a YeTeHe/3anuc. 3anuc Ha 16 BUTOB perucTbp

16 3anuc Ha 16 GUTOBK perncTpu

Pernctpute npepctaensBat Macueu oT GuToBe*, GanToBe MNWM Oymy pasnpeneneHy no
rpynu cnopepn paspeLleHnTe OENCTBUSI BbpXy TAX (YeTeHe U/unm 3anuc).

BuTtoBuTe permcTtpn Ha mMoayna ca npgako O6B'bp3aHI/I C BXogosete W usxogute My
BKITIOYNUTESTHO U HAKOU BbBTPELUIHU CbCTOAHUA. Te peanHo Ca norm4vecka CTpyKTypa.
JocTbnbT OO0 TAX Ce OCblUecTBsiBa ype3 KomMaHauTe 3a pa60Ta c b6antoBsu perncTpu,
CbCTaBEHU OT XXenaHuTe butose.

YETEHE HA OJUCKPETHU BXOOOBE (FC2)
3asaBska ot Master:

Bant OnucaHue

o

Afpec Ha nogunHeHoTo ycTponcTBo (1 — 247), 0 e 3a agpecupaHe Ha BCUYKU
YCTPOMCTBA

DyHKLUMOHaneH ko 0x02

Agpec Ha nbpBus 6ut (MSB)

Agpec Ha nbpBus 6ut (LSB)

Bpoit Ha buToBeTe 3a YeTeHe (MSB)

Bpoit Ha buToBeTe 3a YeTeHe (LSB)

CRC16 LSB

N[O WIN|—~

CRC16 MSB

OTtroeop ot Slave:

Bant OnucaHue

0 AZpec Ha 0TroBapsiLOTO NOAYMHEHO YCTPOWCTBO
1 dyHKUMoHaneH koa 0x02
2 Bpon BbpHaTu 6ariToBe
3 Bant 0
N Bant N

3+Bpoit | cpcie LSB

bauntoBe

4+ bpot | cpc16 MSB

OanToBe

MpumepHa KoMaHaa 3a npodnTaHe Ha 16-Te ouTa:
10, 2, 0, 0, 0, 16, CRC[120,189]

Device ID: 10

FC: 2

Start Address: 0

Bits count: 16 (2 Byte)

PasnpenenenneTto Ha 6utoBeTe BbB BbpHaTUTE HGanToBe €:
BYTE[0] - Lindposu Bxoaose:




BIT[0:7] - Bxogose [10:17]

BYTE[1] - LiudpoBu Bxoaose:

BIT[0:1] - Bxonose [18:19]
BIT 2 - 3awmTa Ha naxogute (1 — 3agencreaHa 3awuTa)

BIT[3:7] — He ce nonseaTt

YETEHE HA OUCKPETHWU N3XOOU (FC1)

3agaBka oT Master:

Baut OnucaHune

0 AJpec Ha NOAYMHEHOTO ycTponcTBO (1 — 247), 0 e 3a agpecupaHe Ha BCUYKU
yCTpOMCTBa

DyHKUMoHaneH kog 0x01

Agpec Ha nbpsus 6ut (MSB)

Agpec Ha nbpBug 6ut (LSB)

Bpown Ha buToBeTe 3a YyeTteHe (MSB)

Bpown Ha buToBeTe 3a YeTeHe (LSB)

CRC16 LSB

N~ WIN|—~

CRC16 MSB

OTroeop ot Slave:

Bant OnucaHue
0 AJpec Ha 0TroBapsLLOTO NOAYMHEHO YCTPONCTBO
1 dyHkumoHaneH kog 0x01
2 Bpon BbpHaTu 6aritoBe N
3 Bant 0
N Bant N
3+N CRC16 LSB
4+N CRC16 MSB

MpumepHa KOMaH4a 3a npodnTaHe Ha 16-Te buTa:
10,1, 0, 0, 0, 16, CRC[60,189]

Device ID: 10

FC: 1

Start Address: 0

Bits count: 16 (2 Byte)

PasnpeneneHneTo Ha butoBeTe BbB BbpHATUTE HGanToBe €:
BYTE[0] - Lindposu usxoaum:
BIT[0:7] - V3xoam [Q0:Q7]

BYTE[1] - Liudbposun naxoam:

BIT[0:1] - V3xoau [Q8:Q9]
BIT[2:3] — U3xoam [Q10:Q11] <=>[T0:T1]
BIT[4:7] — He ce nonseat

3AMNMNC HA OUCKPETEH U3XOA (FC5)

3agaBka ot Master:

| Bant | Onucanue




o

AJpec Ha NOAYMHEHOTO ycTponcTBO (1 — 247), 0 e 3a agpecupaHe Ha BCUYKU
yCTpOMCTBa

DyHKUMOHaneH kog 0x05

Agpec Ha nsxognus out (MSB)

BIWIN|—

Agpec Ha nsxogHus out (LSB)

CrorHocT Ha buta(MU3xopa): Oxff — ButsbT ce Banra B eauHuua; 0x00 — butsT ce
CMbKBa B Hyna

0x00

CRC16 LSB

N[O

CRC16 MSB

OTroeop ot Slave:

<

B

=

OnucaHue

Afpec Ha OTroBapALLOTO NOAYMHEHO YCTPOWCTBO

dyHKLMOoHaneH ko 0x05

Agpec Ha nsxogHus 6ut (MSB)

Agpec Ha nsxogHus éut (LSB)

CtonHocT Ha buta(U3xopa): Oxff — butbT e eguHuua; 0x00 — BUTLT e Hyna

0x00

CRC16 LSB

No|lo|hlw|Nd|=~|o|®

CRC16 MSB

MpumepHa kKOMaHAa 3a 3anuc Ha eguHULa B Hynesus nsxog (QO):
10, 5, 0, 0, 255, 0, CRC[141,65]
Device ID: 10

FC: 5

Start Address: 0
Coil (Q0) state: 1 (Oxff)

3ANUC HA OUCKPETHU U3XOOU (FC15)

3agaBka oT Master:

BawnT OnucaHue
0 AJpec Ha NoaYMHEHOTO ycTponcTBo (1 — 247), 0 e 3a agpecupaHe Ha BCUYKU
yCcTponcTea
1 DyHKUMOoHaneH ko 0x015
2 Agpec Ha nsxogHus éut (MSB)
3 Agpec Ha nsxogHus 6ut (LSB)
4 Bpon 6utose (MSB)
5 Bpoin 6utose (LSB)
6 Bpown 6antoee N
N+6 ButoBa macka 0
N+7 ButoBa macka N
N+8 0x00
N+9 CRC16 LSB
N +10 CRC16 MSB

OTroeop ot Slave:

Bant

OnucaHue

Apec Ha 0TroBapsiLLOTO NOAYMHEHO YCTPOMCTBO

dyHkumoHaneH kog 0x015

Agpec Ha nsxogHusa 6ut (MSB)

Agpec Ha nsxogHus éut (LSB)

DB |WIN(=|O

Bpon 6utose (MSB)

Bpon 6utose (LSB)




5+bpot | cpcq6LSB
baunTtoBe
6+ bpon | pc16 MSB
banToBe

MNMpvMepHa KOMaHZa 3a 3anuc Ha eauHMUM Ha NbpBUTe oceM mn3xoaa (Q0 — Q7):
10, 15,0, 0, 0, 8, 1, 255, CRC[255, 102]

Device ID: 10

FC: 15

Start Address: 0
Coil Count: 8

Byte Count: 1

Coil Mask: 255 (0xff)

YETEHE HA 16 BUTOBU BXOOHU PETNCTPU (FC4)
3asBska ot Master:

Bant OnucaHue

o

Afpec Ha nogunHeHoTo ycTponcTBo (1 — 247), 0 e 3a agpecupaHe Ha BCUYKU
YCTPOMCTBA

dyHKLUMOHaneH koa 0x04

Appec Ha nbpeus peructbp (MSB)

Appec Ha nbpsug pernctbp (LSB)

Bpown peructpu 3a yeteHe (MSB)

Bpow peructpu 3a YeteHe (LSB)

CRC16 LSB

N[O WIN|—~

CRC16 MSB

OTtroeop ot Slave:

Baut OnucaHue
0 AZpec Ha OTroBapsLOTO NOAYMHEHO YCTPOWCTBO
1 dyHkuMoHaneH kog 0x04
2 Bpon BbpHaTu 6aritoe N (2 x Bpon pernctpm 3a yeteHe)
3 WORDI[0] (MSB)
4 WORDJ[0] (LSB)

N+1 | WORDI[N-1] (MSB)

N+2 | WORD[N-1] (LSB)

3+Bpo | cpcq6LSB
baunTtoBe
4+ bpot | cpc16 MSB
banToBe

MNMpvmMepHa kKoMaHAa 3a AVPEKTHO NpoYMTaHe Ha 7-Te aHaroroBu Bxoda 6e3 Kopekuus:
10, 4, 0, 0, 0, 7, CRC[176, 179]

Device ID: 10

FC: 4

Start Address: 0

Word count: 7 (14 Byte)

PasnpeneneHneTo Ha pernctpute BbB BbpHaTUTE GanToBE €:

WORD_O[BYTE_0:BYTE_1] — AHanoroB Bxof 0, ANPEKTEH NPOYnNT

WORD_1[BYTE_2:BYTE_3] — AHanoroB Bxoa 1, ANPEKTEH NPOYNT
=//=
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WORD_6[BYTE_12:BYTE_13] — AHanoroB Bxof 6, ANPEKTEH NPOYNT

YETEHE HA 16 BUTOBU BXOOAHO/U3XOAEHU PETUCTPU (FC3)

3agaBka oT Master:

BanT OnucaHue
0 AJpec Ha NOAYMHEHOTO ycTponcTBO (1 — 247), 0 e 3a agpecupaHe Ha BCUYKU
yCTpOMnCTBa
1 OyHKUMOoHaneH kog 0x03
2 Agpec Ha mbpBus peructep (MSB)
3 Agpec Ha nbpBus pernctbp (LSB)
4 Bpown pernctpu 3a YeteHe N (MSB)
5 Bpow pernctpu 3a yeteHe N (LSB)
6 CRC16 LSB
7 CRC16 MSB
OTroeop ot Slave:
Baut OnucaHue
0 AJpec Ha 0oTroBapsL0TO NOAYMHEHO YCTPONCTBO
1 dyHKLMoHaneH ko 0x03
2 Bpon BbpHatn pernctpm N
3 WORDI[0] (MSB)
4 WORDI[0] (LSB)
N+ 1 WORDI[N-1] (MSB)
N+2 WORDI[N-1] (LSB)
3 +Bpoit | cpc16 LsB
bautoBe
4+ Bpont | cpcie MSB
bantose

MpymepHa KOMaH4a 3a NpoYnTaHe Ha KopurpawmTe KOHCTaHTU Ha 7-Te aHanoroBsu Bxoaa:
10,3,0,5,0,7, CRC[21,114]
Device ID: 10

FC: 3

Start Address: 5
Word count: 7 (14 Byte)

PasnpeneneHneTo Ha perucTpute BbB BbpHaTUTE GalToBE €:
WORD_5[BYTE_10:BYTE_11] — Kanubpupalua koHcTaHTa Ha AHanoros Bxod 0
WORD_6[BYTE_12:BYTE_13] — Kanubpupalia koHcTaHTa Ha AHanoros Bxo 1

=//=

WORD_11[BYTE_22:BYTE_23] — Kanubpupalla koHcTaHTa Ha AHanoroB Bxos 6

3AINUC HA 16 BUTOB BXOOHO / U3XOOEH PETUMCTBP (FC6)
3agaBka oT Master:

Bant OnucaHue
0 AJpec Ha NogYMHEHOTO YCTponcTBO (1 — 247), 0 e 3a agpecupaHe Ha BCUYKU
YCTPOMCTBA
1 DyHKUMoHaneH kog 0x06
Agpec Ha peructbpa (MSB)
3 Agpec Ha peructbpa (LSB)
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HoBa cTonHocT Ha pernctbpa: WORD[0] (MSB)

HoBa cTonHocT Ha peructbpa: WORD[0] (LSB)

CRC16 LSB

N0~

CRC16 MSB

OTtrosop ot Slave:

Bant

OnucaHue

A,u,pec Ha OoTroBap4ALoTo Nog4nHEHo yCTpOI7ICTBO

dyHkuMoHaneH kog 0x06

Agpec Ha peructbpa (MSB)

Agpec Ha peructbpa (LSB)

BbpHaTta nHpopmauus: WORDI[0] (MSB)

BbpHaTta nHpopmauus: WORDI[0] (LSB)

CRC16 LSB

N0 WIN|~|O

CRC16 MSB

MpumepHa

kKomaHga 3a 3anuc Ha RUN B cTtatycHata gyma Ha mogyna M M34ucTBaHe Ha

nocrnegHo Bb3HMKHANMUTE rPeLLKun:
10,6,0,15, OLD_STATUS>>8, ~0x03 & OLD_STATUS, CRC
Device ID: 10

FC: 6

Start Address: 15

3ANMNC HA 16 BUTOBU BXOOHO / U3XOOHWU PETMCTPU (FC16)
3aaBka oT Master:

BawnT OnucaHue
0 Agpec Ha NnogYnMHeHoTOo ycTponcTBo (1 — 247), 0 e 3a agpecupaHe Ha BCUYKU
yCTpOMCTBa
1 DyHKLUMOoHaneH kog 0x10
2 Agpec Ha nbpBusa peructep (MSB)
3 Agpec Ha nbpsus pernctbp (LSB)
4 Bpon 16-6utoBm pernctpu 3a 3anmuc N (MSB)
5 Bpon 16-6utoBum permvctpu 3a 3anuc N (LSB)
6 Bpon 8-6utoBu pernctpm 3a 3anuc (2 * N)
7 WORDI[0] (MSB)
8 WORDJ0] (LSB)
N+7 WORDI|N-1] (MSB)
N+38 WORDIN-1] (LSB)
6 CRC16 LSB
7 CRC16 MSB
Otrosop ot Slave:
Baut OnucaHue
0 AJpec Ha 0TroBapsLL0TO NOAYMHEHO YCTPONCTBO
1 DyHKUMoHaneH kog 0x10
2 Bpon BbpHatn pernctpm N
3 WORDI[0] (MSB)
4 WORDI[0] (LSB)
N+ 1 WORDI[N-1] (MSB)
N+2 WORDI[N-1] (LSB)
3 +Bpot | cpci6 LSB
bautose
4+ Bpolt | cpc16 MSB
bantose
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lMpumepHa kOMaHOa 3a HynupaHe Ha KanubpupawimMTe KOHCTAHTW Ha aHanoroBuTe U3Xoam
(He ce npenopbYBa ako He ce no3HaBa [OCTaTbYyHO AoOGpe MOoAynbT M HayMHUTE 3a
Bb3CTaHOBsIBaHEe Ha KOHCTaHTUTe My no ModBUS):

10, 16,0, 12,0, 2, 4, 0,

Device ID: 10
FC: 16
Start Address: 5

Word count: 2 (4 Byte)

0, 0, 0,CRC[214,222]

PET'MCTPOBA KAPTA HA MOIYNNA

Pernctpu camo 3a yeTeHe (8-6utoBu opraHmanpaxu B 16 agpecupyemu 6uta), FC2:

Banr, CTOonHOCT
but MpepHasHayeHue
HavarneH agpec 1 0

0 Undpos Bxog 10

0 =//= =/|=
7 Undpos Bxog 17
0 Undpos Bxop 18

1 =//= =//=
7 Lincppos Bxoa 115 - He
0 Undpos Bxog 116 SaneicTaaH 3aencTBaH

2 =//= =//=
7 Undpos Bxopg 123
0 TepMnyHa 3almrta Ha nsxogure

3 =//= N/A
7 N/A

Peructpu 3a yeteHe / 3anuc (8-6utoBu opraHmsmpaHu B 16 appecupyemu bura), FC1,

FC5n FC15:
Banr, burt MpepHasHayeHue Croitnoct
HavyaneH agpec 1 0
0 Lindppos naxog QO
0 =//= =//=
7 Lingppos nsxog Q7
0 Lindppos nsxon Q8 He
1 =//= =//= 3apgencTtBaH saneiicTBaH
7 Lindpos nsxog Q15
0 Lindpos nsxog Q16
2 =//= =//=
7 Lindpos nsxog Q23
Pernctpn camo 3a yeteHe (16-6utoBu), FC4:
WORD, Bawnt MpeagHasHaveHue CTtonHocCT
HayaneH
agpec MSB | LSB MuHumanHa | MakcumanHa
0 1 0 Ananoros Bxopg Al0, CTOMHOCT npo4yeTeHa Onpepens ce
ot ADC-10 oT
== | =N= | == =//= 0 HoneTe AT
6 13 12 Ananoros Bxog Al6, CTOMHOCT npoyeTeHa aHanorosusi
ot ADC-10 BX0[
7 15 14 Ananoros Bxog Al0, ckanvpaHa CTONHOCT 0 1000
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=//= =//= =//= =//= OTFOBapFl Ha OTrOBapﬂ Ha
0.00V 10.00V
13 27 26 Ananoros Bxog Al6, ckanvpaHa CTOMHOCT
14 29 28 AHanoros Bxog Al1 | Ananoros Bxoa AlO 0 100
15 31 30 Ananoros Bxog Al3 | AHanoros Bxop Al2 OtroBaps Ha | OTrosaps Ha
14 33 32 Ananoros Bxog Al5 | AHanoros Bxoa Al4 0 OQI 10 OpV
16 35 34 N/A AHarnoros Bxoz Al6 ) )
Pernctpu 3a yeteHe u 3anuc (16-6utosu), FC3, FC6 n FC16:
WORD, Bant CrtounHoCT
HavaneH NMpepHasHavyeHue
agpec MSB LSB MuHumanHa | MakcumanHa
. Onpepens ce
0 1 0 AHanoros nsxon AOO, cToiMHocT 6e3 Ha GasaTa
KOpeKunsi 0 KOHCTaHTaTa
. Ha
1 3 2 Ananoros n3xog AO1, cTtonHocT 6e3 AHANOroBUS
Kopekuus M3X0[
2 5 4 AHanoros naxopn AOO0, ckanupaHa 0 1000
CTOMHOCT Otroeaps Ha | OTtroBaps Ha
3 7 6 AHanoros naxopn AO1, ckanupaHa 0.00 V 10.00 V
CTOMHOCT
AHanoroB 13xo AHanoroB 13xo 0 100
4 9 8 AO1 A AOD A OtroBaps Ha | OTroBaps Ha
0.0V 10.0 V
5 11 10 Kannbpupalua KoHCTaHTa Ha 20470
aHanoros Bxog Al0 (cToMHOCT Ha
aHanoroeus
=/l= =/l= =/l= =/l= 0 BXO[
YMHOXeHa
Kanmbpupalla koHCTaHTa Ha no Aecer,
11 23 22 aHanoros Bxog Al6 npu 10.00V
3ajaHue)
12 25 24 Kanubpupalla koHCTaHTa Ha
aHanoroB n3xog AOQ
13 27 26 Kanubpupalla kKoHCTaHTa Ha
aHanoros n3xog AO1
14 Bant Bbutr | CtonHoCT 3HauyeHue
0 Be3 npomsAHa Ha NPeauLLHOTO CbCTOSAHME
1 MbneH gnanasoH: 0 + 2047 — HE CE NMON3BA!
[0..1] 2 Ownana3soH: 0 +1000 (0.00 V - 10.00 V) — HE CE
NMON3BA!
3 Iwnana3zoH: 0 — 100 (0.0 V - 10.0 V) — HE CE NMON3BA!
28 LSB,
AHanorosu 2 1/0 N/A
BXOMI0BE 3 1/0 N/A
4 1/0 N/A
5 1 - Crapt 3apexaaHe Ha pabpuYHUTE KanNMOPMpPaLLM KOHCTaHTU
P 3apexaaHe Ha kanubpupalwmuTe KOHCTaHTU OT
6 0 — Kpan
(CtaTyc) EEPROM
7 3apexaaHe Ha kanubpupawute koHcTaHTu B EEPROM
29 MSB, 0 Be3 npomsiHa Ha NpPeauLWHOTO CbCTOSAHME
Awanorosu | DACO 1 MbneH gnanasoH: 0 + 4095 CwmeHs paboTHus
maxogn | [0.1] 2 [anason: 0 + 1000 (0.00 V - 10.00 V) | Aanasok u
n dopmaTa Ha
DAC1 6
[2..%] 3 [nanasoH: 0 — 100 (0.0 V - 10.0 V) PcbooMaL Ha
ekpaHa Ha DAC.
4 1/0 3apexaaHe Ha paboTHua ananasoH B EEPROM
5 1- Crapt | 3apexpaHe Ha ¢pabpuyHuTe KanMbpupally KOHCTaHTH
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0 - Kpan | 3apexaaHe Ha kanvbpupawmTe KOHCTAHTU OT
EEPROM
7 3apexaaHe Ha kanubpupawute koHcTaHTn B EEPROM
Run paspellaBa usBexaaHeTo Ha CTOMHOCTU Ha
0 1 -Run | UdposuTe 1 aHanorosnTe U3xoam
0 — Stop Stop pexum npuBexaa n3xoauTe B HeyTparHo
CbCTOSIHWE Hyna.
1 TepMnyHa 3aLymTa, U34UCTBA CE PbYHO.
30 LSB, = -
cTaTyCHI 3apenctBaHa 3awwmta (1) no time out Ha
uTOBE, KOMyHMKaumaTa. MogynbT aBTOMaTU4HO M1HaBa B stop
nocreana 2 1/0 pexunm oT KOWTO Ce U3nNu3a crnepg nogaBaHe Ha koMaHaa
rpeLuka RUN (pb4Ho unu no ModBUS), npu koeTo buta ce
n34ymcTea po cneasawma time out.
15 4 1/0 N/A
5 1/0 N/A
6 1/0 N/A
7 1/0 N/A
0 1/0 N/A
1 1/0 N/A
31 MSB, 2 1/0 N/A
cTaTycHM 3 1/0 N/A
6uTose, 4 1/0 N/A
nocnegHa 5 1/0 N/A
rpeuka 6 1/0 N/A
7 1/0 N/A
WORD, Bant CTOoMHOCT
Ha1aneH MSB LSB Mpeanashatenme MuHumanHa | MakcumanHa
agpec
16 33 32 | BAUD Rate/ 10 9600/10 bps. "5|:|:s°_’ 10
Bant Bbutr | CtonHoCT 3HaveHue
0 Be3 npomsAHa Ha NPeANLLIHOTO CbCTOSIHNE
1 Even
34 LSB, -1 2 Odd
CepuieH 3 None
nopT, 0 Be3 npomsAHa Ha NPeAULIHOTO CbCTOsIHNE
KOHTponeH | [2..3] 4 RS485
permcTLp 8 FT232 (USB Serial)
17 6 1/0 N/A
7 1/0 N/A
0 1/0 N/A
1 1/0 N/A
35LSB, 2 1/0 N/A
Cepuen 3 110 N/A
opr, 4 1 3apexaaHe Ha HOBUTE HAaCTPOWKU
KOHTpONEH —
permcTbp 5 1 3apexpaaHe Ha habpUYHUTE HACTPOWKM
6 1 3apexpaaHe Ha HacTponkuTe oT EEPROM
7 1 3apexaaHe Ha HacTporikute B EEPROM
WORD, Bant CTOMHOCT
Hg;;z(e;H MSB LSB Mpeanasnayenve MuHumanHa | MakcumanHa
ModBUS Time out — Bpeme Ha
100 ms unn
n34yakBaHe crnej npekbcBaHe Ha 0—
18 37 36 KOMYHMUKaLUUATa, n3teve nm 326 10,000 ms.
KOHTpOsiepa MMHaBa B CTOMN PEXUM abpansBa
. time out
no time out.
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OCOBEHOCTHU NPU NOJNI3BAHE HA AHAINTOITOBUTE BXOAOBE
Mpn ANPEKTHO YeTeHe Ha n3MepeHaTa CTOMHOCT OT aHarioroB BX0O[, HamnpexeHueTo
ce onpegens no popmynara:

Al V1= Al x—99 10.00..10.10]

N.,consT

KbpeTo:

Al\ consT € usino 4yncno, cbe ctonHocT oT 10000 no 20470. CpeHo Bapvpa OKOo
18000 (1.8V). dmsmyeckun ce onpeaens o1 pe3NCTOPEeH AennUTeN, CMbKBAaLL, HaNPEeXeHNeTo
00 2.048V (makcumanHo). KoHCTaHTUTe Ha BXOOOBETE MoraT Aa ce NPOMEHAT, 3apexaar,
3anuceaT B /or EEPROM vinn ga ce Bb3CTaHOBAT 3aBOACKUTE UM CTOMHOCTM.

OCOBEHOCTHU NPU NON3BAHE HA AHAJTOTOBUTE U3Xoaou

3a pa ce onpegenu KOHCTaHTaTa, TpsbBa aHanmoroBUAT M3XO4 Aa € B Pexum
AVPEKTHO M3BexaaHe Ha CTOMHOCT. B To3m crnyyan ce 3apexxaa MmakcumanHata My CTOMHOCT
4095. ViamepBa ce Nony4eHOTO HarnpexeHne 1 ce npecmsTa no dopmynara:

4095

Hsmepeno Hanpeoicenue, [V ]

A =100X

OUT (CONST),

MonyyeHoTo uUsAnoO 4vncro e B guanasoHa ot 30000 go 40950. dusmyecku ce
onpeaens ot koeduueHTa Ha ycuneaHe 1 u3xoaHnsa andepeHumnaneH ycunsarten.

KoHCcTaHTMTE Ha mM3xoguTe MmoraT ga ce NPOMEHNAT, 3apexaaT, 3anuceBaTt B / OT
EEPROM unu pa ce Bb3CTaHOBSAT 3aBOACKUTE UM CTOMHOCTMW.

HACTPOWKU HA KOMYHUKALIUATA NO MODBUS

KomaHgaTa 3a noTBbpKOaBaHe Ha HOBUTE HACTPOWKM Ha CepuiiHMs NopT Tpsibea Aa
Ce u3BbpLUBa He no-yecto oT 500 mS, B npoTmBeH crnyvam e Bb3moxHo ModBUS cteka aa
6nokupa.
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