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1. OnucaHue npumepa

JaHHbIV NpyMep NOCBALLEH HAacTpoliKe obMeHa AaHHbIMUK MeXAay naHenbto onepatopa CMN3xx-P
n KoHTponnepom MJIK110 [M02] no npotokony Modbus TCP. B sTom npumMmepe KOHTPOAep BbINOAHAET
¢dyHKuMio Master, a naHenb — Slave.

O6pamume eHuUMaHue, 4To Ethernet-nopT npucyTcTBYET TONBLKO Y PACLUIMPEHHON MoandUKaLUm
naHenn Cr3xx (CA3xx-P).

MoapasymeBaeTcs, 4To NO/b30BaTe/lb 03HaKoMAeH ¢ P3 1 PN Ha cooTBeTcTBylOWME NpMbopbI 1
nmeeT 6a30Bble HaBbIKW PaboTbl C HUMM.

OCHOBHble XapaKTEPUCTUKM UCMOJb3yEMbIX YCTPOMCTB NpuBeseHbl B Taba. 1.

Ncnonb3yemble B nNpumepe nepemeHHble onucaHbl B Tabn. 2. [epemeHHble [J1K
nogpasgenatoTca Ha ase rpynnbl — ogHa (Modbus) ncnonbsyetca 8 KoHdurypauum NJIK npu Hactpoiike
obmeHa, BTopas (Mporpamma) — B KOZe MNOAb30BATE/NbCKOW Mporpammbl. Hanuume asyx rpynn
nepemMeHHbIX CBA3aHO C TEM, YTO B HEKOTOPbIX CUTyaUmMAX (Hanpumep, npu paboTte ¢ nepemMeHHbIMU TUNa

REAL) nonyyeHHble gaHHble TpebyeTca Nnpeobpa3oBaTb B HYXKHbI Gopmar.

Tabn. 1. XapakTepuUCTMKU MCNoib3yemMbix B MPUMEpPE YCTPOUCTB

YcTpoiicTBo N1K110-32.P-M [M02] Ccn307-p
DyHKUMA Master Slave
Ucnonb3ayemblit nopT Ethernet Ethernet
IP-agpec 10.0.6.10 10.0.6.20
Macka noaceTtu 255.255.0.0
Tapret PLC110.32-M v2 (Bepcus 3.08) -
Cpepaa pa3paboTku
npoekTa CoDeSys 2.3.9.41 KoHdwurypaTtop CM300 (V2.D3d-2)
Hassanue ¢aitna ModbusTCPmaster.pro ModbusTCPslave.txp
NpoeKTa

Tabn. 2. CNUCOK UCNO/b3yeMbliX B NPpUMepe nepemeHHbIX

NNK110-32.P-M [MO02] cn307-p
MNepemeHHble ANA YUTEHUA U3 MepemeHHble ANA 3anucK B
naHenu naHenb Tun Permcr
Nborpamma Modbus Master Aborpamma Modbus Master BaHHbIX P
porp (koH}Urypaumsa) porp (koH}urypaumsa)
bBoolRead binput bBoolWrite bOutput BOOL PSB300
wWordRead winput wWordWrite wOutput WORD PSW300
rRealRead rinput rRealWrite rOutput REAL PSW310-311
sStringRead sinput sStringWrite sOutput STRING PSW320-322




2. Hactpowku CN307-P (Modbus TCP Slave)

2.1. CeTeBble HAaCTPOIKK NaHeNn

Ons Toro ytobbl Mcnonbsosatb NaHenb CM307-P B pexxume Modbus TCP Slave, Heobxogumo B
HaCTpoMKax npoeKTa Ha BKAagKe Ycrpouctso 3aaaTtb IP-agpec naHean u macky nopacetu. B
cooTBeTcTBMM ¢ Taba. 1 3agaamm IP-agpec 10.0.6.20 n macky noacetn 255.255.0.0.

[0} Kondurypatap CT300 - ModbusTCPslave - [00001]3kparl
t| Paiin II'IpaEKa Mpocmotp  Mhctpymenmor  Tpagwika  Bua  Momows
=
f| LI Homn L Ml | QG OPY HEEE | FEE|Y 1| & HDS @ 1l
. b
j| | Orowr 0 lfeim e ROE wlE T=@0@8 | il:fk- BEEEE 44
71 Zakpp> T A B P
H MUFEE KNS i @ 0 el e8| @E X R A
r e Copaum U S [0000113kparl 3¢ Hacrpaiikm npoexra
[ | Copanum kax
Ofwwe | Ynpasnerwe | Manens | YoTooficTeo | Mpoekt R | Wpnet
Coxparams ¢ sawwol K | yrps I | | Mpoerc | Boews | Wpwer |
3KenopT NpoeKTa . B YeTpoiictso Ceresbie HacTpOfiki
£ COM yeTpoiicTso IP anpec 0.0 .6 .0
£ 3arpysums mposcr CutsD e PLCropr —_—
Macwmcetw 255 . 285 . 0 . O
B4 | 3arpysums ¢ mooprbm kogom Download nopt P
|Ceresere Hacpoiiin| Liinios ceTi 0 .0 .0 .0
ﬁ BrirpysuTs npoexT
W | 3mynawis Online MopT 502
& | Smynauns OffLine

CoxpaHiTe sMynaumo

" Urenue./ 3amucey. ;|
Cosmarue peuenTos e
HacTpoitku nposkTa -l/ : S - :
Onumn KoHpMrypaTopa 2 2
1 ModbusTCPslave
2 DANMNK+CM\.. \ModbusRTUmaster

3 DANNKCN\.. \Modbus TCPmaster
4 DANNK+CM. \ModbusRTUslave

Bemoa

Puc. 1. CeTteBble HacTpoliku naHenu (pexkum Modbus TCP Slave)



2.2. DKpaH npoeKTa

I'IpoeKT CoAEePHUT OOANH 3KPAH, HAa KOTOPOM OCYyLLECTBNAETCA 0T06pa>+<eHme AaHHbIX, KOTOpblE

3anucbiBaeT MJIK, n BBOA, AaHHbIX, KoTopble MNJIK cunTbiBaeT; npyu 3TomMm M oTobpaxKeHue, U BBOA ANA

KaXX40ro Tmna gaHHbIX pea/n30BaHbl Hepe3 OAUH 3/IEMEHT.

CooTBeTCTBEHHO, 9KpPaH COAEPHUT YEeTbIPE aKTUBHbIX 31E€EMEHTA!

1. NepekntoyaTtenb ¢ UHAUKaUMeN c NnpusBAsaHHbIM pernctpom PSB300. MN/1K cumTtbiBaeT
3HayeHue 3Toro peructpa B nepemeHHyto bBoolRead v no kKomaHge nonb3oBaTens
3anucbiBaeT B Hero 3HaveHue nepemeHHoi bBoolWrite. O6e nepemeHHble UMEIOT TUN
BOOL.

2. Uudposoii BBoa c npussasaHHbiM pernctpom PSW300. /1K cunTbiBaeT 3HayeHue
sToro peructpa 8 nepemeHHyto wWordRead 1 no kKomaHae nNonb30BaTeNsA 3anmncbiBaeT B
Hero 3HayeHue nepemeHHon wWordWrite. O6e nepemeHHble nmetoT Tin WORD.

3. Uudposoit BBOg C npuBsA3aHHbIMKM perucTpamn PSW310-311. MJIK cuntbiBaeT
3HaAYeHMA 3TUX perucTposB B nepemeHHyto rRealRead n no komaHge nonb3osaTens
3anucbiBaeT B HUX 3HayeHue nepemeHHoi rRealWrite. O6e nepemeHHble MMEOT TUN
REAL.

4. TeKcToBblii BBOA, C NpuBA3aHHbIMKM pernctpamm PSW320-322. /1K cumTbiBaeT
3HAYeHMA 3TUX PEerncTpoB B nepemeHHyto sStringRead n no kKomaHae nosnb3osaTens
3anucbIBaeT B HUX 3HauyeHWe nepemeHHom sStringWrite. Obe nepemeHHble UMEIOT TUN
STRING.

...... ]_[.]-_E[{:

PerHcIp

Puc. 2. BHelHWI BUA, 3KpaHa NpoeKTa

HaCTpOVIKM 9/1EMEHTOB NpuUBEAEHbLI HNXKE.



2.2.1. NMepeKknouatens ¢ MHAMKauuen (BOOL)

dnemeHT MNepekntouatenb ¢ MHAUKaLUENA MCNONb3yeTCcA A1A 0TOBpaKeHMA U BBOAA 3HAYEHUI
nepemeHHbIx MK Tvna BOOL. MepemeHHble 3TOrO TMMA B KaXXAbll MOMEHT BPEMEHW HaxoZATCA B

OZIHOM M3 ABYX BO3MOHbIX cocTosiHMii: TRUE nnau FALSE (MHbiMM cnosamu, BKaoueHo/BbIKAOUYEHO).

Puc. 3. BHewHuIt Bug snemeHTa Mepeknouatens ¢ MHAUKaLMen

Taban. 2).

B HacTpolikax anemeHTa Ha BK/iagKe Peructp anemeHTa Bbibepem pernctp PSB300 (cornacHo

Mepekntoyatens c MHANKaLMER

(=]

Peructp snementa | Pngakatop | Bun I UgeT I Pacnonoxeﬂue‘

Ynpaenerwe
YeTpoiicteo
MopT
Bupr. cT. 0
Peructp

PSB A

[] Morwropimr
YeTpoiicteo
Mopt
Bupr. cT. 0
Peructp

PSB

BHyTpeHHWe perucTpel

Appec 0

] OvH. agp.

BryTpexHve perncTpel

0| Appec 0

300

300

=

Puc. 4. HacTtpoiiku anemeHTa Mepekntouatenb ¢ MHAUKaLMEN, BKNaaKa Pernctp anemeHra

Ha BKnagke MHguKaTop 4/1A HacTpolikv NepekntoueHne 6uta B cocTosHUe BbibepeM 3HaueHne
MHBepcua. ITO HYKHO A1 TOro, YTobbl CBOOOAHO MEHATL 3HAUYEHUE 3/1IeMEHTa C ANCTIeA NaHeN.

MepeknoyaTents © MHAWKALWERA

=]

Peructp snemenra | MHmkaTop |Bvu:l | LUget I Pacnonoxeﬂuel

) BKT

Puc. 5. Hactpoiiku anemeHTa Mepekntoyatenb ¢ MHAUKaLMEN, BKNagKa UHAUKaTop

@ Hwkorpa

) BEIKN @ MHsepow

MNepexnioyeHke BMTa B COCTORHWE

A () BKI, noka naxata

YCnoBWA MWUraHWa

i worpga BKN

6

() worga BRIKN




2.2.2. Uudposoii BBoa (WORD)

dnemeHT Uudposoii BBog (WORD) ucnonb3yetca Ana oTobpaxeHWa W BBOAA 3HAYeHWN

nepemeHHbix [JIK Tvuna WORD. [llepemeHHble 3TOro Tvna ABAAKOTCA Yes104UCAEHHbIMU U MOTyT

Puc. 6. BHewHuit Bug, anemenTa Liupposoii BBOA,

NPUHMMaATb 3HaYeHne ot 0 oo 65535.

B HacTpoliKkax anemeHTa Ha BKnagKe Peructp anemeHTa Bbibepem pernctp PSW300 (cornacHo
Tab.. 2). O6pamume sHUMaHue, 4To NapameTp Tun goaxKeH UMmeTb 3Ha4eHne WORD.

=

o

Beog aaHHen: @
| Beoa gaHHbL I WpwmcT | Uget | PacnonoxeHue
Peructp anemerTa | Ducnneit | Macwrafinposarne
¥npaeneHue
YoT1poiicTeo
MopT BHyTpeHHWE percTpel
BupT. cT. 0| Agpec 0
PerucTp
PSW - 300
T n, anp.
2HaueHWe
Tan Word -
[ MoHuTopMHr
YoT1poicTeo
MopT BHyTpEHHWE pervcTpel
BupT. cT. 0| Agpec 0
Peructp
PSW 300
[ 0K ] [ CmaeHa MNpyMeHUTE

Puc. 7. Hactpoiiku anemenTta Lindpposoit BBog, BK1aaKa Peructp anemeHta



Ha

BKMagKke MAucnneit Bbibepem d¢opmat Unsigned

(6e33HakoBbIf).

Ana

napametpa

Pa3spagHocTb/Bcero 3HakoB 3a4aAuM 3HadeHue 5, nockosibky nepemerHble Tna WORD He cnocobHbl

NMPUHUMATb WWECTU3HAYHbIE 3HAYEHNA.

=

[] Bt BMmmocT

Beog gaHHeR @
Beoa paHHbL | WpumeT I Lget | PacnonoxeHue
PervcTp snemenTa | Dycnned | Macwrafimposanie

Fopmar PaspaoHocTs
71 Dec ) Hex Becero sHakos 5
) Float @ Unsigned OpofiHan yacTs 0
Eun BeipasHUEaHWE
| i) cnesa ) ceepy
() no usHTPY @ no cepemte
@ cnpasa () cHnay

[[] Cxprieate cumeons ™)
[7]C Bemywmm Hynem

OK

J[ CmaeHa ] MpyMEHUTE

oy

Puc. 8. HacTtpoiku anemeHTa Liudpposoi BBoa, BKAaaKa Aucnnei

Obpamume eHUMAHUE, 4YTO Npu HeobxoauMMoOCTU paboTaTb C OTPULATENbHBIMU LEAbIMU

yncnamu cnegyet wcnosib3oBatb ¢opmar Dec, a B [J/IK npeobpasoBatb NOSYYEHHOE 3HaAYeHWUe

cTaHgapTHon pyHKumer WORD_TO_INT v 3anuceiBaTb B nepemeHHyto Tmna INT.



2.2.3. Uudposoii BBog, (REAL)

dnemenT Uudposoii BBog (REAL) wucnonbayetca ans oTobparKeHUs U BBOAA 3HaAYeHWUM
nepemeHHbix MJIK Tuna REAL. MMepemeHHble 3TOro TuMNa WMCNOAb3YHTCA AnA paboTbl C YMcaamu c

nJiaBaloLlLet TOYKOM.
00.00

Puc. 9. BHewHunit BuAa sanemeHTa Lludposoit BBog,

B HacTpolikax afnemeHTa Ha BKiagKe Pernctp anemeHTta Bbibepem pervctp PSW310 u tun
DWORD (nockonbKy nepemeHHble Tuna REAL 3aHMMaloT aBa peructpa). B pesynbrate, AaHHble
anemeHTa byayT XpaHuTbes B pernctpax PSW310-311 (cornacHo 1aba. 2).

'

Beog aaHHBX

(]

| Beoa maHHb I UpwaT | Leet |

Pacnonoxerue
PerucTp anementa | Ducnneit | MacwraBuposarme
¥npaeneHue
YeTpoicTeo
MopT BHyTpeHHWE pervcTpel
BupT. cT. [| Appec 0
Pervctp
PSW - 310
EI IhaH. aop.
SHaueHwWe
[] MoruTopuHr
YoT1poiicTeo
MopT BHyTpeHHWE pervcTpel
BupT. cT. 0| Agpec 0
Pervctp
PSW 310

[ QK ][ OmaeHa [MpureHTE

Puc. 10. Hactpoiiku anemeHTa Lludposoit BBoA, BK1aaKa Pernctp anemeHra

9


https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE_%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D1%80%D0%BD%D0%BE%D0%B9_%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8
https://ru.wikipedia.org/wiki/%D0%A7%D0%B8%D1%81%D0%BB%D0%BE_%D0%BE%D0%B4%D0%B8%D0%BD%D0%B0%D1%80%D0%BD%D0%BE%D0%B9_%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D0%B8

Ha Bknagke Aucnneid Bbibepem ¢opmat Float (¢ nnasatoweirt Toukoi). Ona napameTpos

Pa3spagHocTb/Bcero 3Hakos 1 PaspagHoctb/[Apo6bHasa yacTb 3a4aaMm 3HauyeHua 4 n 2, T.e. aNemMeHT
CMOXKeT oTobpaKaTb 3HayeHua oT -99.99 go 99.99.

P

oy

Beog aaHHen: @

Beoa paHHbL | WpumeT I Lget | PacnonoxeHue
PervcTp snemenTa | ucnneii | Macwrafimposanie
Fopmar PaspaoHocTs
) Dec ) Hex Beero sHakos 4
i@ Float () Unsigned OpofiHan yacTs 2
Eun BeipasHUEaHWE
| i) cnesa (7) ceepxy
() no usHTPY @ no cepemte

T —— @ cnpasa () cHnay

[[] Cxprieate cumeons ™)
[7]C Bemywmm Hynem

[] Bt BMmmocT

[ QK J[ OmveHa ] [MpureHTE

Puc. 11. Hactpoliku anemeHTa Lludposoii BBoa, BKagKa Aucnaen
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2.2.4. TekcToBblii BBoa, (STRING)

dnemeHT TeKCTOBbI BBOA UCMO/b3yeTca A5 OoTobpaxeHMA M BBOAA 3HAYEHWUA NepeMeHHbIX
MK Tuna STRING. MepemeHHbIe 3TOro TMna NPeacTaBAAOT cOO0M TEKCTOBbIE CTPOKM.

Puc. 12. BHewHW1 BUA 3n1emeHTa TEKCTOBbIN BBOA,

B HacTpoiKax anemeHTa Ha BKlagKe Peructp anemeHTta Bbibepem pernctp PSW320 u Kon-so
pernctpos 3. B pesynbTaTte, AaHHble 3/ieMeHTa byayT XxpaHUTbesA B pernctpax PSW320-322 (cornacHo

Tabn. 2). Kaxablii pernctp MoeT codepaTb ABa CMMBOJA, MO3TOMY C MOMOLLbIO 3/71eMeHTa byaeT
OCYLLLECTBAATLCA OTOBpaXKeHNe 1 BBOA, TEKCTOBbIX CTPOK ANMHOMN A0 6 CUMBOOB.

=

TekcTOBEIN BEOG
Peructp anemenTa lﬂucnneﬂ I LWpumepT | Uset I F'acnonoxenne!
YetpolicTeo
Mopt BHyTpeHHWe pervcTpel
BupT. cT. 0| Agpec
Pervctp
PSW hd 320
[wH. agp.
3HaueHue
Kon-so 3
5] (omme]) [romwem

Puc. 13. Hactpoliku anemeHTa TeKCTOBbIN BBOA, BKNaaKa Pernctp anemeHra

Obpamume 8HUMAHUE, 4TO MNpu HeobXoAMMOCTM BBOZA C AMCMJIes NaHeAn CUMBOJIOB
KUPUANULBI CNedyeT Ha BKAagKe Aucnneii B napameTpe Knasuartypa BbibpaTth KnasuaTypy 60043,

11



3. Hactpoiiku NMN/1K110 [M02] (Modbus TCP Master)

3.1. CeTeBble HACTPOIKN KOHTPOAEPA

B faHHOM npumepe Mbl UCNOJSIb3YEM A5 KOHTPO/Iepa CeTeBble HAaCTPOMKM, 3alaHHbIe eMy Mo
ymonyanumio — IP-agpec 10.0.6.10 1 macky noacetu 255.255.0.0.

Mpy HeOBXO4MMOCTU U3MEHEHUA CETEBbIX HAaCTPOEK NOAKNIOUYUTECH K KOHTpoiepy 13 CoDeSys
n B MNJ/IK-6pay3sepe (Bknaaka Pecypcbl) BbINOJHUTE KOMaHAbI

SetlP 10.0.6.10

SetMask 255.255.0.0

LY CoDeSys - test.pro® - [T1K-Bpayzep]

5| ®aiin MMpaeka MMpoexr Boraswte  fdeononwerna  Ownnaiin Owkno  Cnipaska

Bl=lE| D@l alSISds Clolos|E

| SetlP 10.0.6.10

EPecgpcm
B3 MotansHee MEpEMEHH ? )

b . Global Varisbles r.’:em = ;::ﬂ:rlgﬂjﬂemented commands

- . Variable_Lonfigurat memc = Hemoridu.mﬂ relative to code—startaddress
DHD Bubimorera ANALYZA mermd - Memorydump relative to data-startaddress

B2 Gutmorera IECSFLLI
""" m BopriypHan

""" KoHpurypaumna MK
""" KoHHrypaumMs sanau
K.OH®HrYpaUma Tpesor
""" m MerHegep udnuoTer
""" teHeqxep napameTpo
""" Q teHeqep npocvorpa
""" ﬁ HacTpoliku wenssoii n

""" '}@ Pafiouan ofinacTe
""" @ U mippoEas TpaccHpoe

Puc. 14. BHewHnit Bug KomnoHeHTa MNJ/IK-6paysep
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3.2. Konpurypauusa MK

B komnoHeHTe KoHdurypauua MNJIK (Bknaaka Pecypcbl) nonb3oBaTteb NPoOn3BoAUT HAacTPOMKY
KaHanos Modbus 1 npuBA3bIBAET K HUM NEPEMEHHDIE.

Haxkmem MNKM Ha HasBaHWe KOHTpoasnepa (B Hawem npumepe - PLC110_32) n pobasum
noganemeHT Modbus (Master):

I 2adn Mpaexs Mpoesr Berasxs  Oonosserws  Ownsitn  Oemo  Crpaees

Sj=a] D@l DI IEAR| G5

B B—PLC10 32 =
E'_‘I [ rofiansmeas nepsetaenn B Fast Ascrete inputs{SLOT) BesanTe Ineiatnt [
c Aotaswrs Mogsnessess [ Cagimtic...
B Globisl Varisbie: B—Dascrete inputsiFly
@ rishle_Corfigaati E—Fast dsorele culputs[SLOT] TARRELIET, ARELIERT ot marin
B duaimacmna AMALYEA E—Discreln culpuls(FIN B raTs aacaca T = .
Bl difimiomara IECSFLLIE B—Spedal inputfFI] e — ol ModBus (Maste)..
EH Ecormgman B--Spedal ouipulFL] i : e
i K cerpurpanan K Eonuposats CirleC DEON [Master)
8l Foerpae s Berapniy Corle OWEN (sl
-4 " ARAMTE Bel OWEN (spyl.
Menegwep thatinames Oty [Marster)...
e o ModBus (slave)...
':i. Menegwep npocroTps Sy
W H ST ple Lo |
B N B psyaen
I Patiaa ofinecTs
B Upponan msccapoes,

Puc. 15. KoHdurypauus MNJK. LobasneHne Modbus (Master)

OTOT 3/1IeMEHT He HYXXOa€eTCA B HaCTpOﬁKaX.

Haxkmem MKM Ha snemeHT Modbus (Master) u gobasum asa nogasnemerta Universal Modbus
Device:

Bcraente JnemenT
Dobasnte Universal Modbus device
3AMEHNTE INEMEHT

Briuncnate aapeca

Bripesate Ctrl+X
Kenwposate Ctrl+C
BeraenTs Ctrl+V
Ygannte Del

Puc. 16. KoHdurypauus MNJIK. LobasneHne Universal Modbus Device

OAVH N3 HUX 6y,EI,ET MCNOoNb30BaTbCA AN1A YTEHUA 3HaAYeHU u3 naHenn, BTOpOﬁ — AanAa 3anuncu.
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E--ModBus (Master)[VAR]

......... AT %0Q0D6.0: DWORD: (* Last address *) [CHAMMEL (Q1)]
......... AT %0WE.1: WORD; (* Last error *) [CHAMMEL (2]

......... Debug RS-232[5L0OT]

B--{Universal Modbus device (* YTeHne u3 naHenn *) [VAR]
E-—Universal Modbus device (* 3anuck B naHens *) [VAR]

Puc. 17. BHewHnt Bug Kondurypaumm MK nocne gobasneHuma asyx Universal Modbus Device

B HacTpoilikax 3nemeHTa YTeHuMe wu3 naHenn yKaxkem IP-agpec naHenn (10:0:6:20, B
COOTBETCTBUM € Taba. 2), ucnonb3dyembln npotokon (TCP) m pexkum onpoca (By poll time, T.e.
LMKINYECKHN).

Basoeble MapameTpel | 13PaMETDEl MOLYNA |

MHoekc | Hr1a 3HaYEHHE | Mo yrony. | P uH.
1 Mame Univerzal Modbus d... Univerzal Modbus d...

2 M odulel P 10:0:6:20 10:0:0:223

3 rdam bimeout 1ol 150 10
4 TCPpart A02 B02

5 Mettdode TCP =] Sernial

E Moduletlave.. T 1 0
K ok, miode By poll time =] By pall time

a Fo Ing tme ms ﬁd 100 10
9 Wizibiliby Mo = Mo

10 Amount Rep... 0 0 I}
11 Byte Sequen... Trace_mode =] Trace_mode

Puc. 18. Hactpoiikm Universal Modbus Device (YreHne U3 naHenm)

B HacTpoiikax anemeHTa 3anucb B NaHenb yKaxem IP-agpec naHenn (10:0:6:20, B COOTBETCTBUM
¢ 1abn. 2), ucnonbayemsiii npotokon (TCP) n perkum onpoca (By value change, T.e. cnopaguuyecku).

BaszoBbie MapameTpel | 13PaMeTDe! MOLYNA |

MHoers | Mra | JHaveHWe | Mo yrony, | P 1aH.
1 Mame Uriverzal Modbus d... Univerzal Modbus d...

2 b oduilel P 10:0:6: 20 10:0:0:223

3 Mawmeout 10 150 10
4 TCPport B0z A2

A M ethd ode TCF =] Sernial

B oduleSlave. .. 1 1]
¥ Wiork, mode Ey walue change =] By pall time

a Fa ifg tirme me Sﬁ 100 10
9 Wigihility Mo =] ha

10 Amount Rep... 3 I} 1]
11 Byte Sequen... Trace_mode =] Trace_mode

Puc. 19. HacTtpoitku Universal Modbus Device (3anucb B naHenb)
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Haxkmem NMKM Ha anemeHT Universal Modbus Device (UTeHue u3 naHenu) n 1o6aBum B Hero
noganemeHTbl 8 bit Input Module, Register Input Module, Real Input Module 1 String Input Module.

B--ModBus (Master)[VAR]
......... AT %QD6.0: DWORD: (* Last address *) [CHAMMEL (Q)]
......... AT %0WE.1: WORD; (* Last error *) [CHANMNEL (2]
......... Debug RS-232[5L0OT]
E--Universal Modbus device (* YTeHne na naHenn *) [VAR]
--------- AT %0B6.1.0: BYTE; (* Command (0xff - Start) *) [CHANNEL (Q)]
=8 bitinput module[VAR]
------- AT %QB6.1.0.0: BYTE; (* *) [CHANNEL (Q)]
El---Register input module[VAR]
oo AT %QWE.1.1.0: WORD; (* *) [CHANNEL (Q)]
E--Real input module[VAR]
b AT %QD6.1.2.0: REAL; (* *) [CHANNEL (Q)]
E--+String input modul[VAR]

b AT 90B6.1.3.0: STRING[7OL: (* *) [CHANNEL (Q)]
E--Universal Modbus device (* 3anuce B naHens *) [VAR]

Puc. 20. Universal Modbus Device (YteHue 13 naHenu) c so6asneHHbIMK Input moaynamum

MpuBSAXKEM K KaxgoMy U3 KaHanoB NepemeHHylo (nocsie BBOAA €€ MMEHW OHA aBTOMATMYECKM
bynet nobasneHa B CNUCOK r106abHbIX NepemMeHHbIX NpoekTa). 14 BBOAA MMEHWU NepemMeHHOW [Ba
pasa HakmuTe Ha AT.

E--ModBus (Master)[VAR]
- AT %QD6.0: DWORD; (* Last address *) [CHANNEL (Q)]
- AT 95QWWE. 1. WORD; (* Last error *) [CHANNEL (Q)]
--Debug RS-232[SLOT]
E---Universal Modbus device (* YTeHne na nanenw *) [VAR]
o AT %QB6.1.0: BYTE; (* Command (0xff - Start) *) [CHANNEL (Q)]
-8 bit input module[VAR]
E--- AT %QB6.1.0.0: BYTE; (* Yrerue u3 pernctpa PSB300 *) [CHANNEL (Q)]
--------- binput AT %0X6.1.0.0.0: BOOL; (*Bit0*)
--------- AT B60X6.1.0.0.1: BOOL; (* Bit 1 %)
--------- AT %0X6.1.0.0.2: BOOL, (* Bit2*)
--------- AT %0X6.1.0.0.3: BOOL; (*Bit3 %)
--------- AT 960X6.1.0.0.4: BOOL; (* Bit 4 *)
--------- AT %60X6.1.0.0.5: BOOL; (* Bit 5 %)
--------- AT %0IX6.1.0.0.6: BOOL, (* Bit6 *)
--------- AT %0X6.1.0.0.7: BOOL; (* Bit 7 %)
E---Register input module[VAR]
5---------wlnputAT HQWE.1.1.0: WORD;, (* YreHune n3 permctpa PSW300 *) [CHANNEL ()]
E--Real inpUt module[VAR]
MAT %Q06.1.2.0: REAL; (* YteHue ua perncrpoe PSW310-311 *) [CHANNEL (Q)]
E---String input modul[VAR]
---gInput AT %QB6.1.3.0: STRING[TS]; (* YteHue u3 permctpos PSW320-322 *) [CHANNEL (Q)]

Puc. 21. MpuBA3Ka NnepemMeHHbIX K KaHa/lam

HacTpoliku mogynei (Mcnonbsyemble peructpbl naHenm u ¢pyHkumn Modbus) npvseseHbl HUKe.
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O6pamume sHumaHue, 4To paboTa ¢ nepemeHHbiMKU TMNa BOOL ocywecTtenseTtca yepes 8 Bit
Input Module. Mpu 3Tom HyneBomy OGUTY COOTBETCTBYET 3afaHHbIA pernctp moayna (cm. puc. 22),
nepsomy — 3afaHHbIl pernctp+1 (PSB301), sTopomy — PSB302 u T.4.

O6bpamume eHumaHue, 4TO npu paboTe C NepemMeHHbIMM, 3aHUMAIOLWMMMN HECKOIbKO
peructpos naHenu (Tun REAL 1 STRING), yKa3blBaeTca TONIbKO NePBbIi U3 rpynnbl PermcTpos.

MHoe.. | Mma | SHAYEHWE | Mo yony. |
M ame 2 bit input module 3 bit input module

2 Fegizter a... 300 1]

3 Command  FAead coilz status [ =] Bead inputs status [0x02)

a Wigibility Mo = Mo

Puc. 22. MapameTpsbl 8 Bit Input Module

MHae... | Mra AHaveHuE Mo yraouy.

1 Mame Reqgister input module Reqister input module

2 Reqst... 200

3 Comma... iBead holding Reqizter, . ix| Bead holding Reaisters .
2 Yizibility Mo = Mo

Puc. 23. MapameTpbl Register Input Module

MHoe... | Mia SHAYEHWE | Mo ysony.

1 Mame float input module float input module

2 Regist... 310 0

3 Comma... Bead holding Reaister... =] Read halding Reqisters .
a Yigibility Mo =l Mo

Puc. 24. MapameTpbl Real Input Module

BEasoewie napameTpel MapameTpel MogynA

MHoere | Mma | SHa4EHWE | Mo yeony, |
M ame String input rmodule String inpt m...

2 Command  Fead holding Registers [0... 7] Fead bytes [0...

3 Regizter a... 320 1]

| Amounth ... B an

a igibility Mo =l Ho

Puc. 25. NMapametpbl String Input Module
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Haxkmem MKM Ha 3nemeHT 3anucb B NaHenb 1 A06aBMM B Hero noassnemeHTsol 8 bit Output
Module, Register Output Module, Real Output Module u String Output Module.

E---Universal Modbus device (* 3aniuck B naHens *) [VAR]

......... AT %0QB6.2.0: BYTE; (* Command (0xf - Start) *) [CHANMEL ()]
-8 bit output module[VAR]

--‘Register output module[VAR]

R eal output module[VAR]

- String Qutput module[VAR]

Puc. 26. Universal Modbus Device (3anucb B naHenb) c gob6aBneHHbIMM Output moaynamm

MpuBSAXKEM K KaXKA0My U3 KaHa/0B nepemeHHyo (nocse BBoJa ee MMeHM OHa aBTOMaTUYECKM
byaeT co3aaHa B NpoeKTe KaK rnobanbHan). [na BBoga MMeEHU NepeMeHHoM ABa pa3a HaxkKmuTte Ha AT.

E--Universal Modbus device (* 3anuck B NaHens *) [VAR]
--------- AT %0B6.2.0: BYTE; (* Command (0xff - Start) *) [CHANNEL (Q)]
&8 bit output module[VAR]
B AT %QB6.2.0.0: BYTE; (* 3anuce & perctp PSB300 *) [CHANNEL (Q)]
--------- bOutput AT %QX6.2.0.0.0: BOOL; (* Bit0 *)
--------- AT %0X6.2.0.0.1: BOOL, (*Bit 1%)
--------- AT %0OXE.2.002 BOOL, (*Bit2*)
--------- AT %0XE6.2.0.0.3. BOOL, (*Bit3*)
--------- AT %OX6.2.0.04 BOOL, (*Bit4 =)
--------- AT %0XE6.2.0.05 BOOL, (*Bit5*)
--------- AT %0OXG6.2.0.06 BOOL, (*Bit6 ™)
--------- AT %0XE.2.007 BOOL, (*Bit 7 *)
E--Register output module[VAR]
L wQutput AT %QWE.2.1.0: WORD: (* 3annck B pernerp PSW300 *) [CHANNEL (Q)]
B---Real output module[VAR]
- routput AT 20D06.2.2.0: REAL, (* 3anuck B perncTpel PSW310-311 *) [CHAMMEL (2]
E---&tring Output module[VAR]
b5 OUtpUt AT %QB6.2.3.0: STRING[7L; (* 3annce B pericTpel PSW320-322 *) [CHANNEL (QJ}

Puc. 27. lMpunBA3Ka NepemMeHHbIX K KaHaslam

HacTpoiiku moayneii (Mcnonb3yemble pernctpbl naHenm n dpyHkummn Modbus) npuseaeHbl HUXKe.

O6bpamume sHumaHue, 4to paboTta c nepemeHHbIMK TNa BOOL ocyuwectBaseTca yepes 8 Bit
Output Module. Mpn 3Tom HyneBomy BUTy COOTBETCTBYET 3a4aHHbIN pernctp mogyns (cm. pwuc. 28),
nepBomy — 3aZaHHbili peructp+1 (PSB301), BTopomy — PSB302 n 1.4.

O6bpamume eHuUMaHuUe, 4YTO nNpu paboTe C MNepPemMeHHbIMM, 3aHMMAIOLWMMMN HECKOIbKO
pernctpos naHenu (tun REAL 1 STRING), yka3blBaeTcs TO/IbKO NepBbiiA U3 rpynnbl PErncTpos.
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MHoe.. | Mma SHAYEHWE | Mo oy,

1
2
3
g

M ame 3 bit output module 3 bit output o
Regizter ... 300 0
Command  Farce multiply cailz [0, =] Force multiply o

izibility Mo = Mo

Puc.

28. NMapameTpbl 8 Bit Output Module

Basoekie napameTpel MNapameTps! MogynA |

MHoe... | Mma SHaYEHWE | Mo oy,

1 M ame R eqister Register

2 Register... 300 1]

3 Command Preset singl regizter [... =] Prezet singl regi
g Yigibility Mo = Mo

Puc. 29. MapameTpbl Register Output Module

Basosbie napameTpel  [1BPEMETDEI MOLYIA |

HMHae... | Mma SHIHEHHE | MM yreticum.
I Mame  float output module float output mod
2 Regist... 310 0

3 Comm...  Preset multiple Registe... = Preset multiple F
a Yisibilty Mo x| Mo

Puc. 30. MapameTpbl Real Output Module

Basoeele napametpel  [13DEMETDEI MODYNA |

HMHoeke | Mma | SHAYEHHE | Mo yracuty.
A E= String output module Sitring output
2 Comma... Preset multiple Register... =] Prezet singl re
3 Regste... 320

4 Amount... & an

g Vigibilty Mo =l Mo

Puc. 31. MapameTpbl String Output Module
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3.3. Mporpamma PLC_PRG

[aHHble, cuntaHHble yYepe3s KoHourypaumio MJIK, npncBanBatoTcA NOKA/IbHbIM NEpPeMeHHbIM
nporpammbl PLC_PRG. B cBOl ouepeap, 3HavyeHuA, 33JaHHble B Mporpamme, nepegatoTca B8
KoHdurypauuto MJIK 1 3anucbiBaloTca B8 MNaHenb. ITOT NOAXOA MCMNONAb30BAH TO/MbKO Ha YpOBHe
npumepa — B peasbHbIX NMPOEKTax 3a4acTylo yaobHee Nonb30BaTbCA B MPOrpamme nepemeHHbIMU K3

KoHdurypauum MJK.

O6bsasum B nporpamme PLC_PRG cneaytowime nepeMeHHble:
D00|PROGRAM PLC_PRG
D0o02{vaR
0003 bBoolRead BOOL, (*uTeHne BOOL wa perncTpa naHenwn PSB200%)
0004 bBoolWrite BOOL; (*aanuce BOOL g permcTp naHenw PSBE300%)
0005
0008 wWordRead WORD; (*uteHne WORD wa pernctpa naHenn PSW300%)
0007  wWordWrite ‘WORD; (*aannce WORD & peracTp naHenun P3W300%)
000g|
0009 rRealRead REAL; (*uTeHne REAL wa pernctpoe naHenwn PSW310-311%)
0010 rRealWrite ‘REAL, (*aannce REAL g perncTpel naHenn PSW310-311%)
0011
0012 Swap_WORD_panel:3wap_WORD, (*fakaemnnAp ©6 gnA nepeeopota WORD B REAL®)
0013
@ sStringRead STRIMG(E); (*uTeHne STRING ua pervcTpa naHenn PSW320-322%)
0015  sStringWrite  STRING(E); (aanuce STRING B pervcTpel naHenn PSW320-322*
DOAB[EMND _VAR

Bocemb nepemeHHbIx (Read 1 Write) cooTBeTcTBYOT BOCbMUM NepemeHHbIM (Input 1 Output) us
KoHourypauum NNK; dyHKuMoHanbHbI 610k SWAP_WORD wucnonb3yetcsa ans nepectaHoskv WORD B
nepemeHHol Tvna REAL, nockonbKy nopsgok WORD B nepemeHHbIX € NaaBatoweit TOYKOM B NaHenu

Puc. 32. O6bABNeHUe nepemeHHbIX B nporpamme PLC_PRG

MHBepTUpPOBaH No cpaeHeHuto ¢ MJIK. Kog dyHKUMOHaNbHOro 610Ka NpUBEAEH HUKeE:

oDeSys - ModbusTCPmaster.pro™ - [Swap_ -
&, CoDeSys - ModbusTCP - [§ WORD (FB-5T)]

By daiin Mpaeka [MMpoekt Bcraeute Jononnenwna  Ownaitn  Okne  Cnpaeka

2|28 B|@|2d 6|5 | SR * |Eo] 5%
Q00[FUNCTION_BLOCK Swap_WORD
= DODZVAR_INPUT
@ PLC_PRG [FRG) 0003 rin:REAL, (*BX0OHAA NepemMeHHan TvNa REAL®)
5] 5 ap_'+/DRD [FB) 0004 END_VAR

0005VAaR_OUTPUT
{}{}03 rOUtREAL;  (*nepemeHHan fin ¢ NepecTaeneHHbIMA MecTamin WORDamMu®)
000

END_VAR

0009VAR

o011 pQutput  : POINTER TO ARRAY0..1] OF WORD;
D02 END_VAR

LEE

<[

0010| plnput - POINTER TO ARRAY[D..1] OF WORD; (*BCnOMOraTeneHele NepemMeHHee*)

0001 plnput :==ADR(rIn);

0002{pOutput = ADR{ rOut),
0003
0004|pOutput{ 0] == pInput"{ 11;
0005(pOutput] 1] = plnput"[ 0 ;

Puc. 33. Cogeprkmmoe dpyHKUMoHanbHoro 610ka Swap_WORD
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Kog nporpammbl PLC_PRG, HanucaHHoW Ha asbike CFC, BbIrNaauT cneayowmm obpasom:

YTeHWe OaHHLIX U3 NaHEenn

3MEHANTE 3HAYEHWA HA NaHen W HabnwoanTe 3a nameHeHnem Read nepemeHHbBx

MOVE _

W

)

bBoolRead

blnput

MOVE :2: 3]
winput wWordRead

|

Swap_WORD_pan
Swap_WORD
rinput rin riout rRealRead

!

B0

MOVE

L

s3tringRead

slnput

|

Jannce OAHHEX B NaHeNke

ameHAnTe Write nepemMeHHele M HAONKOAWTE 33 M3MEHEHWEM 3HAYEHWIA HA NaHenX

——(®

MOVE

bBoolWrite pCutput
—10
MOVE

W

wiWordWrite wilutput

Swap_WORD_pan
Swap_WORD Uz
-

rReal\Write rin rout routput
MOVE :1:4

Ll

s3tringWrite sOutput

|

—h
—h

)
n

Puc. 34. Kog nporpammsl PLC_PRG
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Mporpamma PLC_PRG KaxAabli UMKA BbINONHAET caeaytowme AencTBus:
1. 3HayeHne nepemeHHoM binput npmnceamsaeTca nepemeHHoin bBoolRead;
2. 3HayeHune nepemeHHon winput npuceamsaetca nepemeHHoi wWordRead;

3. 3HaueHuMe nepemeHHo rinput ob6pabaTbiBaeTca ¢ NOMOLbO GYHKLMOHaNbHOrO 6/10Ka
Swap_WORD (WORD B REAL meHAlOTCA MecTaMn AN1A KOPPEKTHOro otobpaxkeHus B
MNJIK; 310 cBA3aHO ¢ Tem, 4To NopAsoK WORD B naHenn MHBEPTUPOBAH NO CPABHEHMUIO C
M/1K) n 3anucbiBaeTca B nepemeHHyto rRealRead;

4. 3HayeHMe nepemeHHomM sinput npruceansaeTca nepemeHHo sStringRead;
5. 3HauyeHMe nepemeHHol bBoolWrite npucsamsaetca nepemeHHon bOutput;
6. 3HauYeHuMe nepemeHHot wWWordWrite npucsamsaetcsa nepemeHHon wOutput;

7. 3HayeHMe nepemeHHoM rRealWrite obpabaTbiBaeTca ¢ NOMOLWbO PYHKLIMOHANBHOIO
6noka Swap_WORD (WORD B REAL meHslOTCA mMecTaMM  AONA  KOPPEKTHOro
OTODOpa)keHMss B MaHenu; 3TO CBA3aHO C Tem, 4YTo nopAagok WORD B naHenu
MHBEPTMPOBaAH No cpasHeHuto ¢ MNJIK) 1 3anucbiBaeTca B nepemeHHyo rOutput;

8. 3HauyeHune nepemeHHoM sStringWrite npuceansaeTtca nepemeHHon sOutput.

B npouecce paboTbl NpoeKTa No/ab30BaTe/ib MOXKET U3MeHATb 3HayeHua Write nepemeHHbIX
(HenocpepacTeeHHO B CoDeSys), Hab/l04aA 3a COOTBETCTBYIOWMMMU U3MEHEHUAMM Ha gUCNIee NaHenu, a
TaKXe M3MEHATb AaHHble Ha MNaHenu (C NOMOLLbID CEHCOPHOro BBOAA) M HabnloAaTb M3MEHeHUs y
cooTBeTcTBYlOWMX Read nepemeHHbIX.
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3.4. KoHdurypauua 3agad

Obpamume eHUMaHue, Yto gns pabotbl nporpammbl PLC_PRG, oHa f0/1KHa ObITb NpMBA3aHa K
OfiHOW 13 334a4 (BKNaaKa Pecypcbl, KomnoHeHT KoHpuUrypauua sagau).

B dain Mpaska [poext Bcraska J[lononwenns Ownaitn Okno  Crg

2||E| B|S)|00E S| S | Tl

__ - E$KoHdurypauma aagay
£, Pecypce ;
: b 2 CUCTEMHBIE COBBITA
B3 TMnofantHee nepereHt
) Global Variables S NewTask
. Y ariable_Configurat o PLC_PRG();

E-[0 tutinuorera ANALYZA]
- Gunmorexa IECSFC.LIE
m BopTtupHan

""" K.ongurypauma MK
5 | KoHDMrypal A sa0.ad

Puc. 35. Mpueaska nporpammbl PLC_PRG K 3aga4ye
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4. Pabota c npymepom

1. OTkpoiite npoekT ModbusTCPmaster.pro 8 CoDeSys, nogxntountecs K /1K, 3arpysute

NPOEKT M 3anyCTuTe ero:

IDHnaiiH Okno  Cnpaeka

MNogknroueHme Alt+F&
OTknrodeHne Ctrl+F8
3arpyska

CTa pT F5
Cron Shift+F&

Puc. 36. 3arpyska u 3anyck npoekta gna NJIK 8 CoDeSys

2. OTtkpoitte ModbusTCPslave.txp B nporpamme KoHguryparop CNM300 v 3arpy3nTe ero B

naHeNb:

E m‘ Mpaexka MMpocmotp  MHoTtpym

O I Hosei Ctr+N

& Omcpbims... Ci+0
3aKphITE

|_' n CoxpaHTs Cir+S
CoMpaHTE Kak...
CoMpaH1TE C SaLLMTORM

KCMopT NPOEKTa

| ﬁ JarpysnTe NposkKT Ctr+D

B4 | Zarpysute c MoxoaHbIM Kogom

g Brirpysute npoexT

Puc. 37. 3arpy3Ka npoeKTa B NaHesNb

3. coeanHuTte Ethernet-noptbl naHenun n MJIK ¢ nomouwbto Ethernet-kabens:

Puc. 38. BHewHwni Bug Ethernet-kabens
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4. BBeAMTe AaHHbIE C NOMOLLbIO CEHCOPHOro AMCniesa NnaHenn n HabaaanTe, Kak oHM byayT

cymTaHbl B Read nepemeHHble B nporpamme PLC_PRG:

Konrpomnep - Modbus TCP Master

[laxems - Modbus TCP Slave

CriparouHas WHHOPMATTHS

TDTE:
UreHiie / 3armich

T

il

Peructp
TAHEeMH

ﬂa.HHle

IlepemenHbie ILTTK

Modbus

PSB300 BOOL bBoo]Read / bBoolWrite 0x01 / 0x0F
WORD [If wWordRead / wWordWrite|| 0x03 /0x06

PSW310-311 REAL rRealRead / rR ealWrite 0x03 / 0x10
PSW320-322 || STRING ||| sStringRead / sStringWrite 0x03 / 0x10

VBEH

Manens oneparopa CM307

Puc. 39. BBoA, 3Ha4€HMI C MOMOLLLbIO CEHCOPHOIO AUCMNEA NaHenu

MOVE B
winput=77

Swap

_@

MOVE

7
bBoolRead )

_WORD_pan

[ rinput=-7.488119e-036 |——rin

Swap_WORD

sinput="HELLO"

,—’3
|w‘.“.fnrdRead:??

5
| rRealRead=11.22 q

=
| sStringRead="HELLOD’ Q

Puc. 40. OTobpakeHne BBeAEHHbIX Ha NaHenun 3HayeHu B CoDeSys
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5. BBeguTe HoBble 3HayeHus Write nepemeHHbix B nporpamme PLC_PRG, 3anuwuTe mx c
NOMOLLbID KOMBMHaummn knasuw Ctrl+F7 wn Habnogalite, Kak oHWM OyayT 3anucaHbl B MaHeNnb U

OT06pa)K6HbI Ha ee gucnnee:

MOVE
[ e bouout B
ru10VE3:D
wWordWrite=88 | —EE wOutput=88 ,

Swap_ WORD_pan
Swap_WORD

rRealWrite=4433 |——rin rout

13
[rOutput=1.268403e+011 @

. 15
[ sStringWrite=Tlpueer |——— prEeT | sOutput="Tpneer @

Puc. 41. ameHeHMe 3HayeHu nepemeHHbIx B CoDeSys

Kourpomnmnep - Modbus TCP Master
[Tanems - Modbus TCP Slave

Cripapounag HHGOPMAITHT
IDIK: THI TUTE
UrerHe / 3aHCL JAHHBIX LICEERERE Modbus

BOOL bBoolRead / bBoolWrite 0x01 / Ox0F

PSB300

WORD (|| wWordRead / wWordWritel|| 0x03 /0x06

PSW310-311 rRealRead / rRealWrite 0x03 / 0x10
PSW320-322 (|| STRING | sStringRead / sStringWrite 0x03 / 0x10

' -

“l'l=l' Manenw oneparopa CM307

Puc. 42. OtobpakeHune sBegeHHbIx B CoDeSys 3HaueHni Ha naHenu
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