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Tom tat

V4i sw phét trién manh mé cua viée diéu khién, truyén thong cac thiét bj tw dong qua
mang thi nhu cau két néi cac thiét bi véi nhau qua giao thirc Moddbus TCP/IP  rdt can
thiét trong xi nghiép, nha may trong cac khu ché xudt va cong nghiép tén dia ban tinh Binh
Duwong. Bai bdo nay trinh bay phirong phdp két ni mang giiza cac PLC véi nhau. S71200
lam Server va cac S71200 lam cac Client. Cac PLC nay trao doi dik liéu véi nhau thong
qua mang truyen théng Modbus TCP/IP. Viéc két néi mang giiza cac PLC S71200 duroc
thuc hién bang céch si dung giao thizc truyén Modbus TCP/IP . Céch thiic truyén khai bao
theo cdu tric Modbus protocol gom cé dia chi, giao thuc tuyén, so lirong céc khoi di liéu
truyén va nhdn théng qua cap mang RJ45. Thuc hién truyén khoi di liéu doc va ghi giza 2
PLC S71200 Vdi chwong trinh phan mém Tia Portal V14, két néi mdy tinh dé giam sét
théng sé truyen. So heong doc tir PLC S71200 Server 1a 10 byte (5 word doc) va ghi tir
PLC S71200 Client & 10 byte (5 word ghi). Nghién cizu nay cung cap gidi phap toi wu
trong truyén thdng mang céng nghiép trong thuec té va ap dung cho dao tao Véi hiéu qud
cao. Toc dé truyén nhanh va chi phi thap theo chugn Modbus TCP/IP. C6 thé durot ing
dung truyén dzz liéu mang néi bé cac thiét b diéu khién trong cac xi nghiép, cong nghiép.

Tir khoa: mang PLC, diéu khién, két nai, thiét b;
Abtracts

CONNECTING A PLC NETWORK WITH MODBUS TCP/IP PROTOCOL
WITH S71200 SERVER AND S71200 CLIENT

With the strong development of automatic control and communication of equipment
over the network, the need to connect devices together via Modbus TCP/IP protocol is
essential in enterprises and factories in export processing and industrial zones in Binh
Duong province. This paper presents the method of network connection between PLCs
together. S71200 is the server and the S71200 is the client. These PLCs exchange data
with each other via Modbus TCP/IP communication network. The network connection
between the S71200 PLCs is made to use the Modbus TCP/IP communication protocol.
The methods of transmission according to the Modbus protocol structure include the
address, the interface, the number of blocks of data transmitted and received via the RJ45
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network cable. Transmission of reading and writing data blocks between 2 S7 S7 1200s
with Tia Portal V14 software program, connecting computers to monitor transmission
parameters. The number of reading from PLC S71200 Server is 10 bytes (5 word read)
and writing from PLC S71200 Client is 10 bytes (5 word write). This study provides an
optimal solution in real network industrial communications and applies to training with
high efficiency. Fast transmission speed and low cost according to Modbus TCP/IP
standard. Can be applied intranet data transmission device control in enterprises,
industry.

1. Pit van dé

Trong mét nha may rong 16n ¢6 nhiéu phan xuéng san xuat. Nhu cau muédn thu
thap dir liéu san xuat hang ngay 1a can thiét, nhu s6 san pham da san xuat, sé san pham
15i timg xudng, va xuong nao da dat muc tidu, xudNg NA0 Can ting ca san Xuat cho du
chi tiéu theo hop dong... Mubn lam duge diéu ndy mot cach tu dong hoa thi cac thiét bi
diéu khién phai két ndi mang véi nhau.

Hién nay viéc diéu khién tu dong hoa thuong su dung céc thiét bi diéu khién PLC.
Déi voi cac hé théng 16n thuong st dung nhiéu PLC, mdi PLC thuong thuc hién mot
nhiém vu riéng trong nhiéu nhiém vu duoc yéu cau tir san xuat. Bé hé théng phdi hop
lam viéc mot cach chit ché thi ching ta phai két ndi cac thiét bi nay lai va tién hanh trao
doi dir liéu véi nhau. Viéc ndi mang gita cac PLC ¢6 nhiéu giao thirc khac nhau nhu
CCLinks, Profibus, Profinet, Ethernet, DeviceNet, ControlNet.

Pi c6 rat nhidu nghién ctu vé viéc truyén thong két ndi mang PLC, nhung mdi
nghién ctru déu ton tai nhimg diém can khiac phuc nhu Morris, Vaughn va Dandass,
(2012) hay Sideng, Zhengming, Yingchao va Shuping (2008) di nghién ctu chuan
Modbus RTU c¢6 nhuge diém 1a chi phi cho thiét bi dau cudi cao va thi trudng hién nay
it thiét bi tich hop module Modbus RTU va téc do truyén cham hon chuan Modbus
TCP. Jee, Edison, Rao va Cern (2003) da st dung chuan giao tiép Profibus dé truyén
thong giira cac PLC. Nhung hién nay chuan nay it sir dung rong rii va ciing it thiét bi hd
trg chuan truyén thong theo giao thirc nay. Jee, Edison, Rao, Cern (2003) sir dung chuan
giao tiép CClink. Pay 1a chuan giao tiép chwa phd bién rong va chi han ché mot s6 nha
san xuat thiét bi theo chuan riéng caa minh. M&i giao thtic ¢6 kiéu truyén va nhan dix
liéu khac nhau voi chi phi ciing chénh 1éch kha nhiéu. Mét giao thac truyén thong dam
bao téc d6 kha cao va chi phi thap, dé sir dung d6 1a Modbus TCP/IP. Vé co ban giéng
nhu Modbus RTU, nhung khac nhau & chd giao chuan giao tiép d6 1a Modbus TCP/IP
st dung cap mang RJ45 thay vi RS485.

2. Tong quan vé Modbus
Lich sir phat trién: Modbus 13 mot giao thirc truyén thong ndi tiép ban dau duoc
Modicon (nay la Schneider Electric ) xuat hién nam 1979. Dung dé str dung véi cac bo
diéu khién logic Iap trinh (PLC). Modbus d3 tro thanh mot giao thic truyén thong tidu
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chuan thuc té va hién 1a phuong tién phd bién dé két ndi céc thiét bi dién tir cong
nghiép. Modbus phd bién trong méi truong cong nghiép vi nd duge phd bién cong
khai va mién phi ban quyén . N6 duoc phat trién cho cac tmg dung coéng nghiép, twong
dbi dé& trién khai va bao tri so v6i cac tiéu chuan khac. Pon gian trong viéc thiét 1ap
kich thuéc dinh dang cua dit liéu dugc truyén. Modbus sir dung 2 chuén giao tiép
RS485 va RJ45. Modbus cho phép giao tiép giita nhiéu thiét bi duoc két nbi véi cliing
mot mang. Vi du, mdt h¢ théng do nhiét do va do am duoc truyén két qua dén may
tinh . Modbus thuong duoc sir dung dé két néi may tinh giam sat v6i thiét bi dau cudi
tir xa (RTU) trong cac hé thong diéu khién giam sat va thu thap dir liéu (SCADA ). C6
thé 1ap trinh bang nhidu ngdn ngit khac nhau nhu Ladder, SCL, FBD hay GRAPH. Str
dung chuong trinh nay diéu khién role (dau ra vat Iy mot bit dugc goi 1a cudn day) va
dau vao vat 1y mot bit duge goi 1a dau vao riéng biét hodc tiép diém. Viéc phat trién
va cép nhét cac giao thirc Modbus da duoc To chitc Modbus quan 1y ké tir thang 4
nam 2004. Tt khi Schneider Electric chuyén giao quyén cho t6 chicc Modbus. T6
chtrc nay 1a tao ra mot hiép hoi cuia nguoi ding va nha cung cép céac thiét bi tuan tha
chuan Modbus hé trg ngudi dung va nha san xuat sit dung cong nghé truyén theo
chuan nay.

Céch thic truyen: Mat hé thdng giao tiép qua MODBUS TCP/IP cd thé bao gém
c4c loai thiét bi khac nhau nhu: (1) Thiét bi may khach va may chia MODBUS TCP/IP
duogc két ndi vai mang TCP/IP; (2) Céc thiét bi két ndi nhu cau néi, bo dinh tuyén hoic
cong dé két ndi gitra mang TCP/IP; (3) mang con ndi tiép cho phép két ndi cac thiét bi
dau cudi, may khach va may chii ndi tiép qua giao thiee MODBUS qua cap RS 485 hay
RJ45.

Modbus
Client
Serial Line
Modbus Modbus
Client Client .
Client TCP/IP
TCP/IP TCPIIP qateway
Modbus TCP /
Modbus Modbus Modbus Msadbus
Clent Clent Seﬁg?Eitne Se rif;]rfirne
TCPIIP TCP/IP Server TCP/IP
aateway

Modbus Serial line

Hinh 1. Cdu tric chung ciia mang Modbus TCP/IP
43


https://en.wikipedia.org/wiki/Standardization
https://en.wikipedia.org/wiki/Standardization
https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Royalty-free
https://en.wikipedia.org/wiki/RS-485
https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/Computer
https://en.wikipedia.org/wiki/Remote_terminal_unit
https://en.wikipedia.org/wiki/Remote_terminal_unit
https://en.wikipedia.org/wiki/SCADA

https://doi.org/10.37550/tdmu.V]S/2020.04.056

Truyén Bit va cac thanh ghi 16 bit c6 dia chi nhu bang 1.
Bing 1. Pia chi thanh ghi/doc khi truyén theo chuan Modbus TCP/IP

Loai déi twong Truy cap @ Kich thwéc Khong gian dia chi
Ngd ra sb Doc viét | 1 bit 00001 - 09999
Ngd vao sb Chi doc 1 bit 10001 - 19999
Thanh ghi dau vao Chi doc 16 bit 30001 - 39999
Thanh ghi doc/ghi Doc viét | 16 bit 40001 - 49999

Modbus TCP/IP 1a bién thé ctia RTU sir dung dia chi IP. Khung truyén nhu bang 2.
Bing 2. Cau tric dinh dang kiéu truyén dir liéu Modbus TCP/IP

P dai

Tén (byte) Chirc nang
Mai dinh danh giao thirc 2 Dé dong bo gitra dir liéu ctia may chii va may khach
Xic dinh giao thirc 2 S6 11 cho Modbus/TCP
Truong chiéu dai 2 S6 byte con lai trong khung truyén
Dia chi Client 1 Dia chi Client (0 dén 255)
M chirc ning 1 Ilz/r[; ;l:]ﬁ; l:léng dung dé phan biét nhidu dudng truyén
Byte dir li¢u n Dit liéu dudi dang phan hdi hodc 1énh

M3 dinh danh giao thirc: N6 duoc sir dung dé ghép ndi cac thiét bi may chu
MODBUS va may t& trong viéc ldy dir lidu va phan hdi trén duong truyén theo
yéu cau.

Xéc dinh giao thirc : N6 duoc sir dung dé ghép kénh trong hé théng. Giao thirc
MODBUS duogc xac dinh boi gid tri 11.

Truong chiéu dai: Truong do dai 1a sé byte cua cac khdi dit liéu can truyén, bao
gém M3 nhan dang don vi va truong dir liéu.

Dia chi Client: St dung dé khai bao cic may t& (Client) trén duong truyén co
nhiéu thiét b

M& churc nang hay dinh danh don vi: Truong nay dugc st dung cho muc dich
dinh tuyén trong hé thdng. N6 thuong duoc sir dung dé lién lac véi MODBUS
Server va Client ndi tiép trong mang MODBUS théng qua c4c cong mang
Ethernet TCP-IP hoic dudng ndi tiép MODBUS RTU. Truong nay duoc thiét lap
boi may khach MODBUS trong yéu cau doc va ghi cc gid tri trong v&i sy phan
hdi ctia méy chu.
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Duéi ddy 1a vi du vé yéu cau doc va ghi dir liéu theo chuin Modbus TCP cho ndi
dung céc thanh ghi giit liéu ddu ra twong tu tir # 40108 dén # 40110 tir thiét bj Client co
diachi 17.

00 01 00 00 00 15 15 00 00 6B 00 03

0001 : Ma dinh danh giao thiic

0000 : Xac dinh giao thuc

0006 : Do dai tin nhin (6 byte dé theo ddi)

15 : Ma dinh danh don vi (17 = 0x15)

03 : M chirc ning (doc cac thanh ghi gitt ddu ra twong tu)

006B : Pia chi dir liéu cua thanh ghi dau tién duoc yéu cau (40108 - 40001 offset
=107 = 0x6B)

3. Két ndi phan cieng giira cac PLC S71200 Server va Salve
3.1. Gidi thigu ciu triic hé thong
Modbus/TCP communication

< %

57-1200 CPU S57-1200 CPU
Modbus server/client Modbus server/client
— ay =

TCP connection (ID=1)

Modbus function: 16 (write holding register)
— = TCP connection (ID=2) -—
Modbus function: 3 (read holding register)

B Industrial Ethernet
Hinh 2. Téng quan phan cieng két néi PLC S7 1200
Heé thong sé& truyén dit liéu qua cap RJ45 theo chuan MODBUS TCP/IP véi chiic

ning ghi va doc qua lai cac thong sb giita PLC thong qua thiét bi két ndi mang CSM
1277.

45



https://doi.org/10.37550,/tdmu.V]S/2020.04.056

Bing 3. Cai ddt dia chi truyén Master, Slave

Parameter

S7-1200 (Client)

S7-1200 (Server)

Instruction

MB_CLIENT

MB_SERVER

Modbus function

16 (Write holding register)

Connection number (ID)

1

Connection type

0x0B (hex) = 11 (dec): TCP connection

Remote port

Connection setup Active Passive
Own IP address 192.168.0.3 192.168.0.2
IP address of the remote 192.168.0.2 192.168.0.3
partner (remote IP address)
Local port 0: any port 502
502 0: The "MB_SERVER"

instruction is to accept connection requests
from any remote connection partner.

Dé truyén thong 2 PLC ta cai dit cac thong sé nhu sau:

PLC S71200 Server ta dung khéi MB_SERVER véi khai bao doc thanh ghi (Ma
16), Loai két ndi 1a 11 (TCP/IP), dudng truyén ID 1a 1. Két ndi Passive, dia chi la
192.168.0.2, két ndi vai Client co IP 1a 192.168.0.3, Local port 1a 502, Remote port 13 0.

PLC S71200 Client ta ding khdi MB_CLIENT véi khai bao doc thanh ghi (Ma 16),
Loai két n6i 1a 11 (TCP/IP), duong truyén ID 1a 1, Két ndi active, dia chi 1 192.168.0.3, két
nbi v6i Server co IP 14 192.168.0.2, Local port 14 0, Remote port 13 502.

3.2. Két noi phén ciing

3000003300000 930

pCO00ROILBOLIRTHLERS

ey

Hinh 3. Két noi phan cimg truyén théng PLC thuc té
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Heé théng gdm May tinh c6 cai dat chwong trinh Tia Portal V14, 2 PLC S2 1200
CPU 1214 C DC/DC/DC va PLC S71200 1212C DC/DC/DC. Pugc két nbi mang

Modbus TCP/IP qua bd chia mang CSM 1277 cua Siemens.

3.3. Chuwong trinh phin mém

Trong chwong trinh phian mém 1ap trinh Tia portal V14 ctia 2 CPU S7-1200, ta st
dung cac l1énh "MB_CLIENT" va "MB_SERVER". Sir dung mot két ndi Modbus/TCP
v6i mot ID duy nhat . Cac 1énh "MB_CLIENT" va "MB_SERVER" duoc goi mdi lan
v6i xung nhip khac nhau dé truyén va giri dit liéu. Cac xung nhip nay phai léch pha

nhau dé tranh xung dot trén dudng truyén.

Bing 4. Két néi dir liéu hai khéi MB_Server va MB_Client

S8 4(47)-2020

S7 1200 Server

S7 1200 Client

Data_server COMNMECT

STATUS

%DB1
*MBE_SERVER_DE"
MB_SERVER
EM ENO e =—
M0 .0 M30.0 %M101.5
“Disconnect” —i DISCOMMNECT MDR _|"|'Eg_1' Clock_1Hz"
_| |_
PHDB3.DBX0.0 ?{MSO'] 0
"Data_block_ DRI Tag_2 4000
1" “datserver’ —\E_HOLD_REG TM30._2
“Data_server”. ERROR[—!"Tag_3"

PADB 3 DB XD 0

LRIV 2 "Data_block
*Tag_4" read”.datarea

“Data_Client”™.
Data_clilent

%DB2
“ME_Data”
MB_CLIENT
EN
REQ

DISCONNECT
MB_MODE
MB_DATA_ADDR
MB_DATA_LEN

MB_DATA_PTR

CONMNECT

100

DOME —"Tag_2"

WM10.1

BUSY —"Tag_3"

WWM102

ERROR —i"Tag_4"

MW 2
"Tag_5"

Luu db truyén nhan dit liéu:

w c =
o=
iy 2t
S3
© o
Q
=
»
3 ‘s s
¢35 o
zn o o
ig g
T w w
w h r
3
S & 0 o
= 3 m= C=
» Em m o
= Z1
o =
a A o S a
g
o = AT = AT =
& o3 F O5 =ko =
= 220 = g-ﬂ- =2 g ©on
w T n = o T 0= 3T+
= k- = 23 e
“w (=] w L] n

Hinh 4. So dé truyén theo chuan Modbus TCP/IP
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Dang dir li¢u cta Server va client

Client Server

Data_Client iei_cemees
Mame Data type Start value Name Data type Start value
@ v Static 4l > Static
4 = v Data_clilent TCON_IP_v4 4l = ~ Data_server TCON_IP_wa
< = Interfaceld HW_ANY 64 aq u Interfaceld HW_ANY 64
- = 18] CONN_OUC 5 o} n D CONN_DUC 5
< Ll ConnectionType Byte 164 0B < . ConnectionType Byte 1
< = ActiveEstablished  Bool true < = ActiveEstablished  Bool false
-0 = ¥ RemoteAddress IP_V4 a0 = ¥ RemoteAddress IP_W4
| s > ADDR Array(1..4] of Byte < = ¥ ADDR Array[1..4] of Byte
<1 L] ADDR[1] Byte 192 a L ADDR[1] Byte 192
| . ADDR[2] Byte 168 < = ADDR[2] Byte 168
<1 n ADDR[3] Byte 0 a1 L ADDR[3] Byte 0
a1 = ADDR4] Byte 3 a "  ADDRH] Byte 2
. - RemotePort Uint 502 i L RemoteFort Ulnt V]
< L LocalPort Ulnt 502

< L LocalPort Uint 0 )

Hinh 5. Théng s cai ddt cdc khéi dir liéu cac PLC S7 1200.

Sau khi bién dich (Compile) thi tién hanh download timg CPU. B¢ tranh bi 15i
ching ta phai dinh dang ding dang dir liéu (Data Type) cua ting vung nhd bit, byte,
word, Dword. ... Dé két ndi, chung ta tao cac khéi dit liéu (DB) va dinh dang thanh mang
(Array) gom nhiéu word. Trong d6 chung ta chi thanh cac word chi doc va cac word chi
ghi. Khi doc va ghi thanh ghi word, ching ta chi can trd vao thanh ghi dau tién (Data
pointer). Vi du doc va ghi cac thanh ghi 16 bit bt dau tir 40001 thi ta chia ra nhu sau:

10 word dau dé doc ta tro va thanh ghi word c6 dia chi tir 40001 dén 40010.

10 word con lai dé ghi ta tré vao thanh ghi word bat dau tir 4011 dén 4020.

4. Thir nghiém va két qua

Sau khi tai chuong trinh ta tién hanh chay va cho truyén di liéu ta c6 két qua nhu sau:

| » [ii} Device proxy data |TI 1 T
s o=l B &= 7 Keepactuslvelues [y Snapshot LN =
= = A, B = 7 kKeepactualvalues [ D = Data_block_read
Data_block_1 Mame Data type Start value Monitor value Ret...
MNarne D.. | 5tart va.. Monito_. Retain O [~ Static
| @@~ Static 2 4l = + dataread Array[0.2] o. : [
Gl = - datserver = 0 3 lam = dataread[0] Int 0 100 f
5 | =  datsewerf0] Int 100 100 B G = | datareadil] [} 2 E0) f
4 |@ = datserverl] It 200 200 @] Ea = datarcadi] Int L B0k [l
s @ = datserver[2]  Int 300 300 B
& < = datserver[3] Int © 500 D
DSl LI nl B D (PR e b e R e
S 4 L dat server[6] Int O 650 D Data_block_witr
MName Data ype Start... Monitor value Retain Accessiblef.. | .
1 |43 - Static
2 @l = v datawrite Array[0.3] of Int D E
3 || L datawrit_ Int 500
4 | L] datawrit_ Int 0 600
5 - - datawrit... Int 0 550
|(" L | | 6 <@ = datawrit... Int 0 650

Hinh 6. Kér qua khi truyén di liéu giita cdc PLC S7 1200
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PLC Client doc vé 3 word dau tién dataread (0), dataread (1), dataread (2) cua
PLC Server datserver (0), datserver (1), datserver (2) c6 gia tri lan luot 1a 100, 200,
300 va sau d6 ghi vé 4 word datawrite (0), datawrite (1), datawrite (2), datawrite (3)
c6 gia tri lan luot 12 500, 600, 550, 650 va 4 word dataserver (3), dataserver (4),
dataserver (5), dataserver (6),

5. Két luan

Sau khi nghién cttu phan cing va phan mém nhom tac gia da tién hanh lap
dat két ndi va lap trinh dé truyén théng giira cac PLC véi nhau qua mang truyén
thdng Modbus TCP/IP. Két qua 1a cac PLC da giao tiép dugc vai nhau, cu thé 1a
da doc va ghi dix liéu qua lai gitra PLC Server S71200 CPU 1214C DC/DC/DC
va PLC Client S7 1200C DC/DC/DC. So véi cac nghién ctru trude do thi bai bao
nay da dua ra phuong phap két néi di liéu giita cac PLC véi nhau theo chuan
pho bién nhat va chi phi thap nhat. Chuan nay dugc hd trg bai hau hét cac nha
san xuat thiét bi, thuan loi trong viéc két ndi, cai dat va lap trinh, dudng truyén
6n dinh va c6 thé truyén véi khoan cach xa. Pay 1a ¢ng dung rat can thiét trong
cong nghiép tu dong hoa qua trinh va dao tao mang truyén théng cong nghiép.
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