DR. BoB DAvIDOV
Mpotokon ModBus-RTU / ASCII

ILenv padomei: ocBoeHNE MPOTOKOJIOB MEPEAAU JaHHBIX MPOMBIIIEHHON CETH.

3aoaua padompi: NMOCTPOCHUE CBSA3M KOMIBIOTEPA C MOAYJIEM JUCKPETHOrO BBOJA-BbIBOJA
nojaaeps;kuBatouiero nporokon ModBus.

Ilpudopst u npunaonexcnocmu: llepcoHanbHbIE KOMMBIOTEP, MOAYJb JUCKPETHOrO BBOJA-
MKI110, untepdeiic RS-485, MatJIAb, nmporpammMa s nepenaun naHHeix 4epe3 COM mopr,
Hanpumep HyperTerminal (start > All Programs > Acsessories > Communications >) unmu COM
Port ToolKit.

OBIIUE CBEJIEHUS

Modbus — npoTokoJ nocienoBaTeNIbHOM Nepenaiun AaHHbIX pa3pabotaH komnanueir Modicon B
1979 rony ans mporpaMMmupyembix joruueckux koHtposiepoB [1JIK. YerpoiictBo koTopoe
3anmpamuBaeT MHpopMmammio HasbiBaeTcss Modbus master.  YcTpoiicTBO  cHaOkarolee
uHpopmanmeit Ha3piBaeTcss Modbus slaves. B cetn modbus mMoxer HaxoauTcs onuH master u
247 slaves.

Bepcusamu modbus npoTokona sBasSOTCS
e Modbus RTU
e  Modbus ASCII
e Modbus TCP

[Ipocreiiniee noakmtodeHre modbus KaHana K nociieoBaTeIbHOMY MOPTY MoKazaHo Ha Puc. 1.
TunoBast ckopocte mnepenaud 9600 OGox (Gut/cex). MakcumanbHas CKOpocTb OOMeHa MO
untepdeiicy RS-485 cocrasnsier 115200 6ut/cex.

-5V
Rx Tx Gnd 001110110010

Puc. 1. [Ipocreiiiee noakmoyenne modbus kaHaja K nmocieaoBaTeIbHOMY MOPTY.



Beaywwii (Master) Bepombliii (Slave)

| Moceinkasanpoca | ——— |

— | BblinonHeHne aencTeuni
[Mockinka oTeeTa

| Koa doyHkumy | 3anpalmsaemble AaHHble | L —

| Monyyetue otBeTa | / | Koa dpyHkumy | [anHble otBeTa

Puc. 2. Coenqnnenne Master — Slave.

B otBere mnepenatorcs 3anpolieHHble JAaHHble. KonudecTBo GalT [JaHHBIX 3aBUCHUT OT
KOJIMYECTBA 3anpoOLUEHHbIX 371eMeHTOB. llepen naHHbIMM mnepenaercs oauH OailT, 3HavyeHue
KOTOPOT0 paBHO KOJIMYECTBY OalT TaHHBIX.

3HayeHus1 perucTpoB XpaHEHMs U PErucTPOB BBOJA MEpeatoTcsl HAUYMHasl ¢ YKa3aHHOro ajpeca,
no JBa OaiiTa Ha perucTp, cTaplinii OalT Ka)Ka0ro peructpa nepeaasrcs nepBbiM:

Oaiit 1 Oaiit 2 Oaiit 3 Oaiir 4 ... Oaiit N-1 Oaiit N
RA,1 RA,0 RA+1,1 RA+1,0 RA+Q-1,1 | RA+Q-1,0
Function Name Function
Code
Physical Discrete Inputs Read Discrete Inputs 2
i Read Coils 1
Bit access
Internal Bits or Physical Coils Write Single Coil 3
Write Multiple Coils 15
Physical Input Registers Read Input Register 4
Read Holding Registers 3
Data . . .
Write Single Register B
Arncess 16-hit . . .
AccEss Inter.nal Registers ar Physical Output Write Multiple Registers 16
Registers ReadMVrite Multiple Registers |23
Mask Write Register 22
Read FIFO Queue 24
Read File Record 20
File Record Access
Wite File Recard 21
Read Exception Status 7
Diagnostic g
) ) Set Com Event Counter "
Diagnostics
Get Com Event Log 12
Report Slawve ID 17
Read Device ldentification 43
Other Encapsulated Interface 143

Transport

HNudopmanus B ycrpoiicteax Modbus Slave xpanutcst B detbipex Tabmuuax. Jle Tabauibl
coaepxkat auckpetHeie (On/Off) 3HaueHus (coils) u ABe Apyrue coaep ar YMcIeHHbIE 3HAYCHUS
(registers). I coils u registers cogepkaTt TabnuuUbl MpeJHa3HAYSHHbIE TOJILKO AJISl YTEHUs U 151
yrenus / 3anuck. Kaxnas tabnuua umeet pazmep 9999. Kaxnapiii Coil unm Contact umeet oauH
out u anpec B nuanaszode 0000 .. 270E. Pazmep kaxaoro peructpa — 16-0uT cioBo.



Anpec nieporo Holding peructpa — 0000

Anpeca Pazmep Tun Onucanue Kon
Modbus JaHHBIX byHKIHT
0..9999 1 6ur Urenwue - JuckpeTHbie BbixoaHbIe Coils 1
3aMuch
10000..19999 1 Gut Tonpko JIMcKpeTHbIe BXO/IHbIE KOHTAKThI 2
YTEHUE
30000..39999 | 16 6ur Tonpko AHAaJIOroBbl€ BXOAHBIE PETUCTPHI 4
YTEHUE
40000..49999 | 16 Our UreHue- AHanoroBble BLIXOJIHBIE PETUCTPHI 3
3aMuch BPEMEHHOI'0 XpaHEeHUs
60000..69999 | 16 6ut JIoMOJIHUTENBHBIE PETUCTPHI
(TONBKO 1151 OONBIINX MAIIIMH)
MODBUS ASCII
®dopmar Modbus/ASCII
Craprt Anpec OyHKIUSA JlanHbie Kontposnb Konen
omnOoK
1 Gaiit 2 Gaiita 2 Gaiita n Gaiit 2 Gaiita 2 Gaiita
Cumson ;> | Anpec Kon ajzipec Kon LRC | [TepeBona
CTaHLUH $yHKIMY, JAHHBIX anropurMma CTPOKH
(ycTpoiicTBa) | Hampumep, YCTpOICTBa paBeH (CR/LF)
CUUTBIBAHUE | 3aTEM OTpHLIATENILHOM
BXOJHBIX JUIMHA cymme
JAHHBIX JTAHHBIX npeblLayIInX
Gaiit
3A 10 03 OD OA

PaccmoTpum npumep GopMupoBaHus 3anmucy KOMaH bl 3aMpoca COACPKUMOTO PerucTpoB
aHasorobiX Bbixo10B (holding registers), anpeca peructpos: ¢ 40108 mo 40110. Anpec
KJIMEHTCKOro yctpoiictra: 17 ().




1103006B 0003 7ECRLF

L KoHeu, nepenayu
—— KoHTponbHasi cymma (6e3 CTapToBOro cMmBeona)
Konu4yecTtso pernctpoe (3)
Agpec nepsoro peructpa (107)
KomaHnga
Appec ycTpoiicTtea (17)
Crapt

Puc. 3. Komanna 3anpoca. KoHTposibHBIN OaliT paBeH cymMme MpeabLayinux 6aiT (6e3
CTapTOBOrO CHMBOJIA) B3AThI ¢ OTpULATENbHBIM 3HaKOM WM Kak “-Hex (255 - cymma) “.

3A 3131 3033 3030 3642 3030 3033 3745 0D 0A

Puc. 4. Komanna 3anpoca B ASCII wectHaauatepudnsix kojaax (170 bits).

MODBUS RTU

[Tpumep komanawl 3anpoca (Puc. 3) B popmate modbus RTU nokazan na Puc. 5. Konx RTU
MOYTH B JIBa paza MeHbIIIE 3TOM ke KomaH bl 3anpoca B popmare ASCII.

11 03 00 6B 00 03 76 87

Puc. 5. Komanpna 3anpoca (Puc. 3) B RTU wmectHanuatepuyHbix koaax. (80 bits). 76 87 —
KOHTPOJIbBHAA CyMMa.

[uknuieckuii anropuT™ BeIUMCIEHUST KOHTposibHOUM cymMmmbl RTU Bepcun modbus mpoTokosa nokaszaH B
cieayrouiei tabauue.

input hex string #bytes crc

| F70302640008 | 6 10FD |

xorconstant1010000000000001|

byte# Hex Startwith16trues 1 1 1 1 1 1 1 1 1 1 1 1 1

1 |F7 |0000000011110111 0 0 0 0 0 O O O
xor the 2 lines
above

-
-
-
-
o
-
-
-

shift xor 1
shift xor 2
shift xor 3
shift xor 4
shift xor 5
shift xor 6
shift xor 7

- 4 O A 0O 0 O =
- A O 0O 0 O &
O O 0 A O s A
O A A O =2 A 4
A A O A A A A A
A O =2 A A A A A
O = A 4aA A a a A
- a4 A A A A A a
A A A A A A Ao
- A 4O 44 4O 4O o o
- a4 O 4O oA o0 o o
- A 4O 4O 0O o0 o o
- A O OO0 O O =
- = O O o o = o
- O O O o =~ o o
- a4 O A oA o0 o o




shift xor 8

2 |os |

0000000000000011

xor the 2 lines
above

shift xor 1
shift xor 2
shift xor 3
shift xor 4
shift xor 5
shift xor 6
shift xor 7
shift xor 8

3 | o2 |

0000000000000010

xor the 2 lines
above

shift xor 1
shift xor 2
shift xor 3
shift xor 4
shift xor 5
shift xor 6
shift xor 7
shift xor 8

4 [ea |

0000000001100100

xor the 2 lines
above

shift xor 1
shift xor 2
shift xor 3
shift xor 4
shift xor 5
shift xor 6
shift xor 7
shift xor 8

5 |oo|

0000000000000000

xor the 2 lines
above

shift xor 1
shift xor 2
shift xor 3
shift xor 4
shift xor 5
shift xor 6
shift xor 7
shift xor 8

6 [ o8 |

xor the 2 lines
above

shift xor 1
shift xor 2
shift xor 3
shift xor 4
shift xor 5
shift xor 6
shift xor 7
shift xor 8

FEC6

0781

4103

Cc2DB

5A91

10FD



crcicalculator.m v1l.0a
Matlab v7.0 (R14) SP 1

Bob Davidowv

25 February 2012

o0

g0 oo

CRC algorithm
calculates check sum of Modbus RTU se

29222922292222292292232%92%%2 2000000
5 5000 < G

229999099000 X
32%2%%%%3%52%5%%%%%5%%%%%%%

function output_hex_strlng = crc_calculator (
$Input hex = 'F70302640008'; % <= 2 * 16 Char
F =[111111111111111171;
xor constant = [1 01 00 00 0O0O0O0O0O0O0O01];

for i = 1 : length (Input hex) / 2;
A [0 0OO0O0OO0O0OO0OO0ODOO0OOOOOO0O0];
if ~(1i > length (Input hex)/2)
A hex = Input hex ((i-1)*2+1:i*2); % Two HEX bytes
A bin = dec2bin (hex2dec (A hex));
length A bin = length (A bin);

for j = 0 : length A bin -1
A (16 - j) = str2num(A bin (length A bin - j));
end
end
F = xor (F,A);
for i1 =1 3
if F(le) ==1
if xor constant (1) == 0
F shift (1) = 0;
else
F shift (1) = 1;
end
for 3 =2 : 16;
if xor constant (j) == (3-1);
F shift (3j) = 0;
else
F shift (j) = 1;
end
end
else
F shift = circshift(rF',1)";
end
F = F shift;
end
end
h = num2str (F);
h = h(l:3:1length(h ))
output hex string = num2str([dec2hex(bin2dec(h(9:12)))
dec2hex (bin2dec (h (13 16))) dec2hex (bin2dec (h(1:4)))
dec2hex (bin2dec (h(5:8)))1);

% End of crcicalculator.m



CPABHEHHME MODBUS/ASCII U MODBUS/RTU

MMapameTtp Modbus/ASCII Modbus/RTU
Ucnonbzyembie cumBosibl - ASCII0.9u A .. F JBouunsie 0 .. 255
[TpoBepka ownOku LRC Longitudinal Redundancy CRC Cyclic Redubdancy

Check Check
Hauano ¢peiima Cumson *:’ [Tay3a 3.5 cumBona
Kownen ¢peiima Cumoasl CR/LF [Tay3a 3.5 cumBona
UnTepBan mexmy 1 cek. [Tay3a 1.5 cumBona
COOOLICHUAMU
CrapToBblit OUT 1 1
KoJ1. OuT maHHbIX 7 8
[Tapuret even/odd none even/odd none
CronoBblit OUT 1 2 1 2

o o0 oo

AS
(

Bob Davidov
23 February 2012

o o0 oo

Function

Data First Address = 107; % 16 bit, First address of output holding register
of 40108 is 107

Data End Address = 109; % 16 bit, First address of output holding register of
40108 is 107

if Data First Address < 10000
Offset = 0;
Function check = 1;

elseif (Data First Address >= 10000) && (Data First Address < 20000)
Offset = 10000;
Function check = 2;

elseif (Data First Address >= 30000) && (Data First Address < 40000)
Offset = 30000;
Function check = 4;

elseif (Data First Address >= 40000) && (Data First Address < 50000)
Offset = 40000;
Function check = 3;



end

$Data First SubAddress = Data First Address - Offset - 1;

Data length = Data End Address - Data First Address + 1; % 16 bit
Lenght of holding registers from 40108 to 40110 is 3

Data First SubAddress = Data First Address - Offset;

% Modbus Addresses Data size Description Function Code

% 0..9999 1 bit Output (coils) 1

% 10000..19999 1 bit Inputs (relays) 2

% 30000..39999 l6bit Analog inputs 4

% 40000..49999 lebit Holding registers 3

% 60000..69999 lebit Extended Registers (added to spec for

larger machines only)

s = 256-(Address + Function + Data First SubAddress +
)

Al = dec2hex(double(':"));

if Address < 16

A2 = dec2hex (double(['0"' num2str (dec2hex (Address))]1));
else

A2 = dec2hex (double (num2str (dec2hex (Address))));
end

if Function < 16

A3 = dec2hex (double(['0' num2str (dec2hex (Function))]));
else

A3 = dec?hex (double (num2str (dec2hex (Function))));
end

dfa = num2str (dec2hex(Data First SubAddress));
1 = length(dfa);

str = '0000"';

str(4-1+1:4) = dfa;

A4 = dec2hex (double(str));

dfa = num2str (decZhex(Data length));
1 = length(dfa);

str = '0000';

str(4-1+1:4) = dfa;

A5 = dec2hex (double(str));

Data Chars req = [];
for i = 1 : length (Data Chars) / 2;
Data Chars req = [Data Chars req decZhex(double(Data Chars((i-1)*2+1)))

dec2hex (double (Data Chars(i*2))) ' '];
end
A6 = dec2hex(double (num2str (dec2hex (Error checks))));

$The complete ASCII HEX request is made by first adding the message

delimiting characters.

disp(sprintf ('Station N%2d; Function: %2d); Data address: %4d .. %4d (Offset
4d) ' ,Address, Function,Offset,Data First Address,Data End Address));

disp (sprintf (' Data length:%4d, Data_ Chars:

$s',Data length,Data Chars));

ASCII request = [Al ' ' A2(1,1) A2(1,2) A2(2,1) A2(2,2) ' " A3(1,1) A3(1,2)



A3(2,1) A3(2,2)

"' A4 (1,1) RA4(1,2) RA4(2,1) RA4(2,2) ' ' A4(3,1) R4(3,2)
A4 (4,1) RAd4(4,2)

"' " A5(1,1) A5(1,2) A5(2,1) A5(2,2) " ' A5(3,1) A5(3,2)
A5(4,1) A5(4,2)

' " A6(1,1) A6(1,2) A6(2,1) A6(2,2) ' ' Data Chars req

%3The equivalent Modbus RTU message would be:
if Address < 16

A2 = ['0'" num2str (dec2hex (Address))];
else

A2 = num2str (dec2hex (Address) ) ;
end

if Function < 16

A3 = ['0" num2str (dec2hex (Function))];
else

A3 = num2str (dec2hex (Function));
end

dfa = num2str (decZhex(Data First SubAddress));
1 = length (dfa);

str = '0000";
str(l,4-1+1:4) = dfa;
A4 = str;

dfa = num2str (decZhex(Data length));
1 = length(dfa);

str = '0000";
str(l,4-1+1:4) = dfa;
A5 = str;

A6 = crc_calculator ([A2 A3 A4 A5 Data Chars]);
$A6 = crc_calculator ('F70302640008")

]

Data Chars req =

(1;
for i = 1 : length (Data Chars) / 2;

Data Chars req [Data Chars req Data Chars((i-1)*2+1:1i*2) ' '];
end
RTU request = [A2(1,1) A2(1,2) ' ' A3(1,1) A3(1,2)
"' A4(1,1) A4(1,2) ' ' A4(1,3) A4(1,4)
' " A5(1,1) A5(1,2) ' ' A5(1,3) A5(1,4)
' ' Data Chars req ...
A6(1,1) A6(1,2) " " A6(1,3) A6(1,4)]

% End of ModBUS RTU ASCII Convertor.m



MODBUS RTU KOMAH/IbI CBA31 C MOJYJIEM BBOJIA BbIBOJJIA OBEH MK110

Anpec moayns (yctpotictBa) — 16 (3aBojckas ycranoBka). [Tonnblii cnincok peructpo ModBus v npumMepsl KOMaHAHO#H MOCeI0BATEILHOCTH 151
moayssg MK110 npuBeneHsl B cienytoiiei Tadauiie.

Ta6a. 1. Peructpsl nporokoia ModBus.

[Tapametp

3HaueHune Ha BbIxo Nel

3HaueHune Ha BbIxoj No2

3HaueHue Ha BbIXo Ne3

3HaueHune Ha BbIxoj Ned

En. 3HayeHue
H3MepeH

0.1% 0... 1000
0.1 % 0...1000
0.1 % 0...1000
0.1 % 0...1000

Tun

uint16

uint16

uint16

uint16

Anpec
peructpa
(hex) (dec)
0000 0000
0001 0001
0002 0002
0003 0003

[Tpumepst komau b1 At Mmogyst MK110

10 10 00 00 00 01 02 00 00 66 00 3amuce B pr.0 LLIMM 0
10 10 00 00 00 01 02 01 F4 66 17 3anucek B pr.0 LLIUM 500
10 03 00 00 00 01 87 4B utenue peructpa LLHUM

10 10 00 01 00 01 02 00 00 67 D1 3anucs B pr.1 LHWUM 0
10 10 00 01 00 01 02 01 F4 67 C6 3anucs B pr.1 LHKUM 500
10 03 00 01 00 01 D6 8B urenue peructpa [1IMM

10 10 00 02 00 01 02 00 00 67 E2 3anucs B pr.2 LLIMM 0
10 10 00 02 00 01 02 01 F4 67 F5 3anucs B pr.2 LIMM 500
10 03 00 02 00 01 26 8B utenue peructpa LLHUM

10 10 00 03 00 01 02 00 00 66 33 3amuce B pr.3 LLIUM 0
10 10 00 03 00 01 F2 88 orBet: 3anKch BBINOIHEHA

10 10 00 03 00 01 02 01 F4 66 24 3anucek B pr.3 LLIUM 500
10 10 00 03 00 01 F2 88 orBet: 3anKch BBIMOIHEHA

10 03 00 03 00 01 77 4B utenue peructpa LLHUM

10 03 02 00 00 44 47 oteer: 2 Gaiit per. = 0



ABapuiiHoe  3Ha4YeHHE  Ha
BbIxoze Nel
ABapuiiHoe  3Ha4YeHHE  Ha
BbIxosie Ne2
ABapuiiHoe  3Ha4YeHHE  Ha
BbIxoze Ne3
ABapuiiHoe  3Ha4YeHHE  Ha

BbIxoae Ned

[Tepuon LM Ha Bbixose Nel
[lepuron IIIMM Ha Bbixome No2
[leproa ILIMM Ha Beixone Ne3

[lepuron IIIMM Ha Bbixone Nod
Makc. ceteBo# TaiiM-ayT
butoBas mMacka  3HaueHuUi
BBIXO/IOB

butoBas mMacka  3HaueHuUi
BXOZOB

3HaveHue cueTyrka Bxoja Nel

3HayeHue cueTurka Bxoaa Ne2

3Hauenune cueTurka Bxoaa Ne§

Jlorvka ympapyieHUsI BBIXOJIOM
Nel

0.1 %

0.1 %

0.1 %

0.1 %

CCK
CCK
CCK
CCK

CCK

cpabatbiBa
HUe
cpabatbiBa

HHUEC

cpabaTbiBa

HHUC

0... 1000
0... 1000
0... 1000
0... 1000
1...900
1...900
1...900
1...900
0...600
0...15
0...255
0...
65535
0...
65535
0...
65535
0...7

uint16

uint16

uint16

uint16

uint16
uint16
uint16
uint16
uint16
uint16
uint16

uint16

uint16

uint16

uint16

0010

0011

0012

0013

0020
0021
0022
0023
0030
0032
0033
0040

0041

0047

0050

0016

0017

0018

0019

0032
0033
0034
0035
0048
0050
0051
0064

0065

0071

0080

10 03 02 01 F4 44 50 otgert: 2 Gaiit per. = 500

10 03 00 13 00 01 76 8E urenue per. 19

3anaercs B 0..100% u onpeaensiet ckBaxHocTsh [IIMM

10 03 0023 00 01 76 81 utenue per. 35

10 03 0032 00 01 26 84 utenune OuToBOM Macku ajp 50

10 03 0033 00 01 77 44 utenune OuToBOM Macku anp 51

10 03 00 40 00 01 86 9F urtenue cuetuuka aap 64

10 03 00 41 00 01 D7 5F urenue cueturka aap 65

10 03 0047 00 01 37 5E urenue cuetunka agp 71



Jloruka ynpaBjeHHs BbIXOJIOM
No2
Jloruka ynpaBjeHHs BBIXOJIOM
Ne3
Jloruka ynpaBjeHHs BbIXOJIOM
Ned4

Tun 3amepXKu  ynpaBieHUs
BBeIXOAOM Nel
Tun 3agepXKu  ynpaBiaeHUs
BBIXOAOM No2

Tun 3aaepKKU yrnpaBieHUs

7

7

7

.2

.2

2

uint16

uint16

uint16

uint16

uint16

uint16

0051 0081
0052 0082
0053 0083
0060 0096
0061 0097
0062 0098

10 03 00 53 00 01 77 5A urtenue per. 83
0 — ynpasnsiercs Toabko o unrepdeiicy RS-485 (LLIKM)

1 — (mpsimast IorMKa) 3Ha4€HHWE Ha BBIXOJIE PABHO 3HAYEHHIO

Ha Bxoje (IIIMM He BBITOIHSIETCS )

2 — (pynkums “HE”) 3HaueHue Ha BBIXOJE paBHO

MHBEPCHOMY 3HAUCHHUIO Ha BXOJIE
3 — (bynkuus “U”) 3amaetcs a1 2 BXOIOB U JBYX BBIXOJIOB
4 — (bynkuus “WUJIN”) 3agaercs mi1st 2 BXOJOB U 2 BBIXO/I0B

5 — (oAMH MMIYJIBC) MPU BKJIKOYEHUH BXoJa (IO NEpeaHeMy

(bpOHTY) Ha BBIXOJIE UMIYJIbC 3aJaHHON JJINTENBHOCTH

6 — (IIMM umnynbc) mpu BKJIIOYEHHOM BXOJI€ Ha BBIXO]

Beigaetcs LIIMM
7 — (Tpurrep) 3amaercs asi 2 BXOJIOB U IBYX BBIXOJIOB
If Bxox1=1 u Bx0m2=0 10 BBIXOA1=BBIXO12=1

If Bx0m2=1 T0 BBIXOA1=BBIX012=0



BbIxoa0M Ne3
Tun 3amepKKu  yNpaBleHUs

BbIX0oJ0M Ned

3anepkka yHpaBiaeHUsl
BBIXOJIOM Nel/nnuna
uMnyJibca Ha Boixoe Nel

3anepxkka YIpaBJIEHUs
BBIXO/IOM Nel/nnuna
MITyJibca Ha Bbixoze Ne2

3anepkka yHpaBiaeHUsl
BBIXOJIOM Nel/nnuna
UMIyJbca Ha Bbixojie Ne3

3anepxkka YIpaBJEHUs
BBIXO/IOM Nel/nnuna

UMITyJibca Ha Bbixoje Ne4

[Tpumeuanue.

x 0,1 [cex]

x 0,1 [cek]

x 0,1 [cex]

x 0,1 [cek]

.. 65535

.. 65535

.. 65535

.. 65535

uint16

uint16

uint16

uint16

uint16

0063

0070

0071

0072

0073

0099

0112

0113

0114

0115

10 03 00 63 00 01 77 55 urenue per. 63
0 - HeT 3azepkex
|1 — yctaHOBNIeHa 3aJiepKKa BKIIIOYEHHUS BbIXO/A

2- YCTAHOBJICHA 3aAC€pPrKKa BbIK/IFOUCHHA BbIXOda

10 03 00 73 00 01 76 90 utenue per. 73

0 — He ucnonp3yercd

1, 2, 3, 4 — 3anaercs Bpemst 3aaepxku B 0.1 qonsx cek.
5,6 —3agaercs AnuHa umnysbea B 0.1 gomsix cek.

7 — He UCToJIb3yeTcA

1) 3anuck B peructpsl ocyuiecTrisercs komanaoit 16 (0x10), utenne — komangamu 03 mnu 04 (mpubop noaaep:kuBaeT 00e KOMaHIbl).

2) OGHyJIeHre CHETUMKOB JiefaeTcs 3anuchio O B perucTpbl XpaHEHUs pe3ysibTaToOB cUeTa.



3) B peructpax GUTOBBIX MacOK 3HAa4Y€HWii BXOJOB W BBIXOJOB CTapiliuii OUT COOTBETCTBYET
BXOJly WJIM BBIXOAY C HauOOJbIIUM HOMepoM: (OWT, paBHBIN |, COOTBETCTBYET COCTOSHUIO
BbIXOJ1a «BKIIOUeHO» U BXOJa «3aMKHYT»).

4) Tlepuon ILIIMM 3apaercs uepe3 KoHUryparop. 3aBojJiCKas yCTaHOBKa mnepuoaa — lcek.
MunumManeHas niautenbHocTs MM — 50 mc.

I'PYITIIIOBBIE KOMAH/BI MK110

10 03 00 40 00 08 46 99 — ureHue coaepKUMOro Becex cueTunkoB moaysias MK110.
10 03 00 00 00 04 47 48 — urenue coaep;kumoro Becex peructpos LIIMM.

3agep-
DIt 1 woea
L =
3agep-
Di2 Y
3anep-
DI3 [
%] =
3apep-
Di4 1 wia

DO1

Do2

DO3

DO4

- IpuMep CTPYKTYpsl pyHkimu “NU”

[Tone3nsie MaTJIAb komaHabl nepenaun / nprueMa AaHHbIX yepe3 COM nopr.

Komanga
s = serial (COM1");

fopen(s); fclose(s)
get(s)

s.BaudRate

set (s, 'BaudRate', 9600)
s.BaudRate = 2400
fprintf(s,'/RS232?")
fscanf{(s)

delete(s);

Ha3znauenmne

cozaanue COM o0bekTa nopra rnocjieJoBateabHOMI
nepeaavyu JaHHbIX

MOJIKJIFoUeHe (0TCoeAMHEHUE) 00bEKTa K CEPBEPY
CUUThIBaHUE U oToOpaxkeHue napamerpo COM
00BeKTa

YCTaHOBKa MapameTpoB

3aMuCh JAHHbIX
YTEHHUE JIAaHHbIX
ynanenue oobekta u3 Workspace namstu

Kondurypaunonnsie napametpsl moaysis MK110 (3aBojckie ycTaHOBKH):

e  Uurepdeiic: RS-485

e  CkopocTb 0OOMEHa JaHHBIMU: 9600 601,
e JlnwHa cioBa JAaHHBIX: 8 our

e  Tun KOHTPOJIS YETHOCTH JAHHBIX: no,

e  KojguuecTBO CTON-OUT: 1 6uT,

e 3ajepikka OTBETa IO CETU: 2 Mc,

e basoselil anpec mogyns: 16;

o [lepuog IINUM: I cek.,

e  Jlonmyctumsble 3HaueHus [1IIMM: 1..900,



HOPAJOK BBIITOJITHEHUSA PABOTbBI

3ananue 1. [lepenaua nanueix MatJIAb B Mmogyns MK 110 no npotokony modbus RTU.

1.

[Moakmouute moayar MK110 k USB nopty kommnbtotepa uepe3 npeodpazobatens U110.

Terminal Block

~

UPort1150 ’ : RS-422/485 RS-485
) B (4-wire) (2-wire)
TV LY I 1 | TxD+(B) -
| | 2 TxD-(A) —
1 5 3 RxD+(B) Data+(B)
4 RxD-(A) Data-(A)
6 GND

SEk

@ MK110-X.8/L4P ®@_1 oM
O 5
| ~- —DI3

@)

® |% 2| —DI5
® 89 ooo OO :gg

es$ﬁ®@_ﬂ

Puc. 6. YcTpoticTBo auickpeTHoro BBoaa-BeiBoga MK110-224.8]1.4P. Cxema nokjitoueHus s

BBITIOJTHEHUS PabOThI.

[Nopkmounte RS-485 ycrpoiicto k nopry COMI.

Start > My Computer > Properties > Hardware > Device Manager > Multi-port serial
adapter > UPort1150 > Port Configuration > COM No

[Tpumeuanue: Ecnu COMI1 3andar, otkmouute yctpoiictBo ot COMI mepeBoaoMm
napametpa “Communications Port (COMI1) Properties > Device usage” B
cocrosinre “Do not use this device (disable)”.

Hactpoiite npeoOpa3zoBatenb U110 na unrepdeiic RS-485 2W

Start > My Computer > Properties > Hardware > Device Manager > Multi-port serial
adapter > UPort1150 > Port Configuration > Interface >

3arpysute MatJIAB.

Cdopmupyiite KoJOBYIO mociepoBaTesbHoCcTh 3anmucu 500 B 4-biit peructp PWM moayns
MK110, nepenaiite mocnenoBaTeqbHOCTh B MOJYJb W MPUMHUTE OT HEro OTBETHBIN KOJ,
HampuMmep, Kak mokazaHo jaasee.



%% % % % % % % % %% % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % %
% MatLAB_RTU commandar.m v1.0a

% Matlab v7.0 (R14) SP 1

% Bob Davidov

% 28 February 2012

%

%% % % % % % % % %% % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % %
clear all;

%Useful function:

%>>hex2dec('7531')

%>>char(36) => %'

%% % % % %% % % %% % % % %% % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % % %% % % % %% % % % %
% Input data

%% % % % %% % % %% % % % % %% % % % % % % % % % % % % % % % % % % % %o % % % % % % % % % % % % % % % % % % % % %
Com_Port_Num ='COM1";

Address = 16; % Station Address 8 bit: 1..255

Function = 16; % 3 or 4 is read; 16 is write;

PWM=00; % 0 .. 1000

Data_First_Address = 3; % First address of Module Rg

Address_Range = 1; %

%% % % % % % % % %% % % % % %% % % % % % % % % %o % %o % % % % % % % % % % % % % % % % % % % % % % % % % % % % % %
% End of Input data

%% % % % % % % % %% % % % % % % % % % % % % % % %o % %o % % % % % % % % % % % % % % % % % % % % % % % % % % % % % %

dfa = dec2hex(Data_First_Address);

| = length(dfa);

str="'0000"

str(4-1+1:4) = dfa;

Data_First_Address_Bytes = [hex2dec(str(1:2)) hex2dec(str(3:4))];

dfa = dec2hex(Address_Range);

[ = length(dfa);

str="0000;

str(4-1+1:4) = dfa;

Address_Range_Bytes = [hex2dec(str(1:2)) hex2dec(str(3:4))];

if Function == 16

dfa = dec2hex (PWM);

| = length(dfa);

str="'0000";

str(4-1+1:4) = dfa;

PWM_Bytes = [2 hex2dec(str(1:2)) hex2dec(str(3:4))];
else

PWM_Bytes = [];
end

% Master's Tx data without Check sum
Code = [Address Function Data_First_Address_Bytes Address_Range_Bytes PWM_Bytes];

Code_Char = dec2hex(Code);
Code_Char_line =];
for | = 1:length(Code)
Code_Char_line = [Code_Char_line Code_Char(1,1:2)];
end

% Check sum calculation
Check_Sum = crc_calculator(Code_Char_line)

% Master's Tx data with Check sum



RTU_Code = [Code hex2dec(Check_Sum(1:2)) hex2dec(Check_Sum(3:4))]

COM1 = serial (Com_Port_Num);
fopen (COM1);
fwrite(COM1, RTU_Code);

pause(0.002);
BytesAvailable = get(COM1,'BytesAvailable');
if BytesAvailable > 0
Rx = fread(COM1,BytesAvailable)'
end

fclose (COM1);
delete (COM1);

% End of MatLAB_RTU_commandar.m.m

6. OcranoButre PWM 3anucero HOJsE B COOTBETCTBYIOIME perrctp moayist MK110.

7. Cuwmraiite conepxkumoe §-ro cuetuuka (aap 71) Moayns, cienyrouieil KomaHAHON
MOCJIeI0BATEIbHOCTBIO KOTOPYIO HE00X0IMMO NoJaTh Ha Moy b uepe3 COM nopr.

KOHTPOJIBHBIE BOITPOCHI

1. HazoBute ocHoBHBIE 0TaMuMs ipoTokosoB modbus RTU u ASCII.

2. HazoBure Bo3MoOXHBIE 00JacTH MPUMEHEHHUs poTokojia modbus B cpene MatJIAB.

BUBJIMOT'PA®UYECKHI CIIMCOK

[u—
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http://en.wikipedia.org/wiki/Modbus

http://www.simplymodbus.ca/

Odunmanbhas cnenudukams modbus mpoTokona. www.modbus-ida.org

Dr. Bob Davidov. KoMnbroTepHble TEXHOIOTMH YTPaBJICHUS B TEXHUYECKUX CUCTEMaX

http://portalnp.ru/author/bobdavidov




