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Gi®i thiéu vé mang truyén thong Modbus

Lwa chon thiét bj Modbus v&i PLC S7 - 1200/300/1500
C4u hinh truyén théng Modbus RTU
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Céac hé thong mang truyen thong cong nghiép SIEMENS

Ingenuily for bife
CC-Link IE
SEercos

EtherCA'r‘— the automation bus

EtherNe Ib

PIR
E

N

ETHERNETHSE "R =1

POWERLINK
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Thong ké vé mang truyén thong cong nghiép SIEMENS
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= PROFINET = Ethernet/IP = Modbus TCP = Ethernet-Powerlink = EtherCAT = Others

Source: IMS Research “The World Market for Industrial Ethernet” — 2013 Edition
Unrestricted © Siemens Vietnam 2020
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Thong ké vé mang truyén thong cong nghiép SIEMENS
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10%

7%

' 27%

= PROFINET = EtherNet/IP = Ethernet TCP/IP = Modbus TCP = EtherCAT = CC-Link IE = Others

Source: HIS Markit | Technology (Informa Tech 2019)

Unrestricted © Siemens Vietnam 2020
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Gi®i thiéu vé mang truyén théng Modbus SIEMENS
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= Modbus do Modicon phat trién nam 1979
= Phwong tién truyén théng véi nhiéu thiét bj thdng qua mét cdp day xoan don.
= Tiéu chuan thdng dung trong nganh tw ddng hoa va la giao thirc Protocol mién phi.

= Modbus la mdt hé théng hoat ddng véi Master — Slaver.

Trang 7 Ban Céng Nghiép Sé - Siemens Viét Nam



Gi®i thiéu vé mang truyén théng Modbus SIEMENS
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HDDEIJS RTUIUSS

Master dwoc két ndi véi mot hodc nhiéu Slaver

Master thuwong la PLC, PC, DCS

Slaver thwéng la cac thiét bi trwdng, cdm bién do

lwdng, bién tan...

SIMATIC §7-1200

Master c6 thé két ndi t&i 247 Slaver

B Ethernet

Unrestricted © Siemens Vietnam 2020

Trang 8 Ban Cong Nghiép Sé - Siemens Viét Nam



Céac giao thire truyén thong Modbus SIEMENS
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C6 3 giao thire truyén théng Modbus phd bién dwoc s dung nhiéu nhat la:
= Modbus ASCII
» Modbus RTU

= Modbus TCP/IP

Trang 9 Ban Céng Nghiép Sé - Siemens Viét Nam



Modbus ASCI! SIEMENS
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Start Address Function Data LRC Check End
1 Char 2 Chars 2 Chars N Chars 2 Chars 2 Chars CRLF

Gai tin cua Modbus ASCIlI ma hda theo hexa, sir dung dac tinh ASCII 4 bit.

Modbus ASCII cham nhét trong s6 3 loai protocol.

Thich hop khi két néi bang modern dién thoai hay két néi str dung séng radio do ASCII.

Unrestricted © Siemens Vietnam 2020
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Modbus RTU SIEMENS
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Start Address Function _ CRC End

> 3.5 Char 8 hits 8 Bits N x 8 Bits 16 Bits > 3.5 Char

= GO0i tin cua Modbus RTU dwoc méa hda theo hé nhi phan.
= Modbus RTU la giao thire Iy twédng dbi voi RS 232 hodc RS485
= Tdc dd baud tir 1200 — 115200 bps . Téc dd phd bién nhéat 1a 9600 hodc 19200 baud.

= Modbus RTU la protocol cong nghiép phd bién nhét.

Trang 11 Ban Céng Nghiép Sé - Siemens Viét Nam



Modbus TCP/IP SIEMENS

Iug,u\uix‘y-foru{e
) Modbus RTU Message ‘
Slave ID Function Code Data CRC
. MB TCP Header < MB TCP PDU R
Transaction ID | Protocol ID Length Unit ID Function Code Data CRC

A 4

P
<

Modbus TCP Message

= L& giao thirc Modbus phat dwa trén nén tang Industrial Ethernet.
= Ca&c két ndi thay Master — Slaver bang Client — Server.

= D{ liéu Modbus dwoc tom lwgec don gian trong mét goi tin TCP/IP.

Trang 12 Ban Céng Nghiép Sé - Siemens Viét Nam
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Gidi thiéu vé mang truyén thong Modbus

Lwa chon thiét bi Modbus vé&i PLC S7 - 1200/300/1500

C4u hinh truyén théng Modbus RTU
Cau hinh truyén théng Modbus TCP/IP
Thwe hanh
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No6i dung SIEMENS
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Gidi thiéu vé mang truyén thong Modbus

Lwa chon thiét bi Modbus véi PLC S7 - 1200/300/1500

Cau hinh truyén thong Modbus RTU

“ﬁgure
Co g

rechnol®

Cau hinh truyén théng Modbus TCP/IP
Thwe hanh
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Nguyén tac truyén thong cta Modbus RTU SIEMENS
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Goi tin ciia Modbus master truyén/gei di:

Pia chi slave

Ma churc nang hay Modbus function code

Dia chi thanh ghi (Input, Output, thanh ghi Holding)
Kiém tra 16i

Dia chi clia cac thiét bj Modbus ttr 0 — 247.

Trang 16 Ban Céng Nghiép Sé - Siemens Viét Nam



Ma chwre nang cua Modbus SIEMENS

Ib\g,ehuify-forufe
01 Doc Bit ngo ra
02 Poc Bit ngd vao
03 Doc thanh ghi Holding
04 Boc Word ngo vao
05 Ghi vao Bit ngo ra
06 Ghi vao thanh ghi Holding
XX 255 ma chirc ndng, phu thudc vao thiét bi
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Pia chi Modbus SIEMENS

lugu\uix‘y-for(j{'e
DPia chi Modbus Kiéu thwc thi Dinh dang thanh ghi/ Vung nh&
00001 — 09999 Poc hoac ghi Bit ngo ra (Q)
10001 — 19999 Chi doc Bit ngd vao (1)
30001 — 39999 Chi doc Boc Word ngd vao (IW)
40001 — 49999 Poc hoac viét Thanh ghi Holding (Register)

Pia chi Modbus = Thanh ghi thiét bi + Offset

Lwa chon Offset:
= 40000 hoac 40001
= 400000 hoac 400001

Trang 18 Ban Céng Nghiép Sé - Siemens Viét Nam



Thiét ké Modbus RTU trong STEP 7 V1x

ModbusRTU » Devices & networks - X

|E Topology view ||§E! Netmrkmew ||lf Devlce view |

Chon giao thirc Modbus
trong thudc tinh Properties
cua module CM

SIEMENS
lug,u\ui{yfor&}‘a

Hardware catalog a M p

JGenemI || 10 tags || Texts |

b General
b Module parameters
w R5-232 interface

m ﬂ Connections |HMI connection Options
v | Catalog
PLC_1 PLC 2
— — <Searchs
CPU 1516-3 PNI... @ CPU 1516-3 PNI.. | | E E
s Filter
~ [ Controllers E
¢ [ SiMaTIC S7-1200
~ [ 5IMATIC S7-1500
» [ cru
Communication modules
B PROFIMETIEthernet L
¥ ROFIEUS
- int-to-Point
CM PtP RS232 HF_1 [CM PtP RS232 HF] | es T Inio. @] (2] Diagnastics P RS232 84
] I PtP R5422/485 BA
hd CM FtF R5232 HF =1
Port conﬁguratlon 6ES7 541-1ADO0-0ABO
¥ [i CM PtP R5422/485 HF
v (i sIMATICS7-300
v [ 5IMATIC 57400
Protocol: | Modbus -
| m ¢ [ SIMATIC ET 200 CPU [v|
The Modbus protocol is configured in the user
program using the Modbus_Comm_Load
instruction

Unrestricted © Siemens Vietnam 2020
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Thiet ké Modbus RTU Master trong STEP 7 V1x

Dia chi Modbus Slave

Modbus function code

Con tré thanh ghi can

ghi hoac doc

Unrestricted © Siemens Vietnam 2020
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Master_DE"
\\ Modbus_Master
EM ENO
W21
"MasterREQ" —REQ DOM —done”
| E— ME_ADDR 0.1
1 - MODE BUSY — "Master busy®
40001 4+ DATA_ADDR MO 3
1 —|DATA_LEN ERROR | "Master_error”
I “Datasend”.varl -I- DATA_PTR w2
STATUS |— "Master_status”
Il > | [100% Ty, vy

SIEMENS
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+ | Communication

Mame

57 communication
N user communication
b WEE Server
« [ ] Communication processor
[ ] PtP Corrmunication
¥ [ 7] Uss communication

~ [ ] MODBUS {RTU}

3 Modbus_Comm_Load
3 Modbus_Master
3 Modbus_Slave

b [7] Siratic NETCP
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Thiét ké Modbus RTU Master trong STEP 7 V1x SIEMENS
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"Modbus_

om1 E e = o T s

Comm Load J General ” 10 tags || Texts |

DE- - b General Hard identifie

b Module parameters wware iaentiier

Modbus_Comm_Load ~ R5-232 interface Hardware identifier
Hardware-ID EN EnoH
-~ Hardware identifier | Hardware identifier: | 276
Wiz.0 IC addresses
RT « n IE

BAUD ERROR— "Modbus_error”
0 —{PARITY T
0 —f FLOW_CTRL STATUS F— "Modbus_status”

0 —RTS_ON_DLY

1002 g w | Communication
—{RESP_TO
Mame
PiDB2.DBX24.0 ~ ¥ [7] 57 communication
w.;\:g?bnu;'__ » [ ] Open user communication
MB_DE e oB ¥ [ ] WEB Server
Modbus Master DB « [ ] Communication processor
L — |Dats ¢ [7] PtP Communication
18 paticiisptied R | 100% B erev ovvrrvery [] Uss communication
19 |<0/= + MB_DB P2P_MB_BASE [~] moDBUS (RTU )
z:) = : S_RESP - mrd 2 Modbus_Comm_Load
Ti
2@ = SICHARGAP Viord =] : ﬁ:“s—:’s‘”
. us_Slave
ii 2 . ::ET:i x:j ¥ [ ] Simatic NETCP
25 40 = » Send P2P Send_P2P
26 |40 = » Receive P2P Receive_P2P v
<] i |

Unrestricted © Siemens Vietnam 2020
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Thiet ké Modbus RTU Slave trong STEP 7 V1x SIEMENS
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w | Communication
Mame

%DB2 b [ ] 57 communication
-Dia chi Modbus -r""':'dhus—_SIEVE— » [ ] Open user communication
. DE b [ ] WEB Server
SI ave Modbus_Slave ] Communication processar
EN EMO

N | PtF Communication

MB_ADDR SERUSS communication

YMWI0 ve_| ~ [ ] MODBUS (RTU)
“Register’|— ME_HOLD_REG YUMO0 5 2 Modbus_Comm_Load

Rf—"Slave_DR" & Modbus_Master

\

. : Y0 6 3 Modbus_Slave
Thanh gh| POInteI‘ ERROR[—t"Slave_Errar” » [ ] Sirnatic NETCP
TV

Modbus-Holding

- "Slave_Status”
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Thiet ké Modbus RTU Slave trong STEP 7 V1x

Xem Hardware-ID trong

thudc tinh Properties

Modbus_Slave_DB

Y%DB1
"Modbus_

Comm_Load_

DB”

Modbus_Comm_Load

EN
0.0
dbys.BEQS
276 -4~ PORT
9600 — BALD
0 — PARITY

0 — FLOW_CTRL

0 — RTS_OMN_DLY

0 — RTS_OFF_DLY
1000 — RESP_TO

PADBE2 DBX240
"Modbus_Slave_
DE".ME_DE -

19
20
21
il
23
24
25
26

27
-

i RET | Data ty| | Offset
- 27 N

= » NME_DE F2F_ME_BASE 240
-2 = 5_PORT Word 0.0
g = 5_RESF_TO Word 20
4 = S_ICHAR_GAP Word 40
g = 5_RETRIES Word 5.0
4 = 5_MB_CRC Byte 8.0
<1 = p SEND_FTP Send_P2P
4] = b ROV PTP Receive P2FP
=

Unrestricted © Siemens Vietnam 2020
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CM PtP RS232 HF_1 [CM PtP RS232 HF] “d Properties  |?4Info i)[ % Diagnostics

JGeneraI || 10 tags || Texts |

b General
} Module parameters
w RS-232interface
iguration
Hardware identifier
110 addresses

DOME A

Hardware identifier

Hardware identifier

Hardware identifier: ‘ 276

4+ L]

903
ERROR =i “Modbus_error®

Sane
STATUS — “Modbus_status™

=1
R RN TRR TR

- | Communication

Mame

» [ ] 57 communication
» [ | Open user communication

» [ ] WEB Server

w [ 7] Communication processor

» [ ] PtP Communication

[7] uss communication

[7] MODBUS (RTU )

3 Modbus_Comm_Load
2 vodbus_Master
& Modbus_Slave

» [ ] Simatic NETCP
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Gidi thiéu vé mang truyén thong Modbus

Lwa chon thiét bi Modbus véi PLC S7 - 1200/300/1500

C4u hinh truyén théng Modbus RTU
Cau hinh truyen thong Modbus TCP/IP
Thwe hanh
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Modbus TCP SIEMENS
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Pic diém

Modbus TCP la mét giao thirc mé
Truyén théng Modbus TCP ¢6 thé dwoc ciu hinh hodc 1ap trinh théng qua cac két ndi:
PROFINET
ETHERNET
Céc tham sb két nbéi dwoc gan thdng qua mdt cau tric (SDT)
TCON_IP_v4
TCON_Configured
Modbus TCP chiém céac tai nguyén truyén théng véi OUC Communication Resources
Modbus TCP st dung “well-known” port 502
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SIMATIC PLC S7 - 1200/1500 vé&i Modbus TCP SIEMENS
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| MB_CUENT |
S7-1200/1500 MEPBUs en eho
TCP REQ DOME
DISCOMMECT BUSY
ME_MODE ERRCR
MB_DATA_ADDR STATUS
ME_DATA_LEM 5 . .
MB_DATA_PTR Ho tror cho phan cirng san xuat
CONNECT tir ngay 01.07.2013 té&i nay
| MB_SERVER |
EN ENO

DISCOMMECT MDR

CONNECT DR
ME_HOLD_REG ERROR
STATUS

S7-1500 |« § S7-1200 '« § S7-300/400/WIinAC X
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Nguyén tac truyén théng ctia Modbus TCP SIEMENS
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Modbus function cua
Modbus Client kB

i

MB_SERVER

FB

s

S7-1500 & § S7-1200 |« @ S7-300/400/WinAC X
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Modbus TCP Client SIEMENS
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Y - R A l’\ - 7
Phu thuéc vao kieu két noi, cac Netzwerk 1:
tham s6 dwoc gan v&i mét cau Kemnmenter
%081 Modbus
*ME_CLIENT_DE" :
i Function Code
TCON_IP_v4_Client EN ENC - .
| Name | Datentyp Offset | Startwert * | Kommunikation

1 @ ~ swatic . ‘EFN.ZI o3 fentt v [ 7] s7-Kommunikation
2 &)= v ModbusTCP TCON_IP_vé 0.0 REQ_Client” — — "DONE_Client » [ Open user communicati
3 g = Interfaceld HW_ANY 00 64 A0 0.4 - Pe
4 @@ = D CONN_OUC 20 1 *DISCON_Client” —lg|sCONNECT —1"BUSY_Client” b |:| WEE Server
5 g L ConnectionType Byte 40 16808 1-HME MODE U0 5 I_:I Weitere
6 < = ActiveEstablished  Bool 5.0 true 40001 — ME DATA ADDR ERROR —i "ERROR_Client”
7 4@ = v RemoteAddress  IP.V4 6.0 T lve DATA LEN - [7] MODBUS TCP
& |am = = ADDR amay[1.4] o..[EF][=] 0.0 =1 mm . 3 MB_CLIENT
— - —— e 00 . F£DE3 DEXD.O STATUS — "STATUS_Client R
10 e = ADDR[Z] Byte 1.0 168 \ BYTE 2 —|MB_DATA_FTR L
1 | = ADDR[3] Byte 20 o Y] PoBapEX0.0 ~ [ ] Kommunikationsprozess..
12 lam = ADDR[4] Byte 3.0 1 *TCON_IP_w4™. ~ [ | PtP Communication
3@ = RemotePort Ulnt 100 502 MaodbusTCP | conmecT
1440 = LocalPort Ulnt 120 2000
e——

S7-1500 |« § S7-1200 & @ S7-300/400/WIinAC X
Unrestricted © Siemens Vietnam 2020
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Modbus TCP Server SIEMENS
’hg,ehuifyforb}[t

r
7

Phu thudc vao kiéu két néi, cac

X A i P A Netzwerk 1: ... MOdbUS
tham so dU’O’C gan voi mot cau : :
y Kommentar Holding Register
truc
%DB1
"ME_SERVER/DB"
TCON_IP_v4_Server = -
ME _SERVER
Na D& Offset | Startwert o
: ﬂl — ";ml_c |Datentyp = = = v | Kommunikation
2 @l s w ModbusTCP TCON_IP_va 00 . 0.0 b [ ] s7-Kommunikation
3 lam = Interfaceld HW_ANY 0.0 B4 DISCON_SERVER" — Bi5 CONNECT T~ | [] Open user communicati...
4 41 = D CONN_OUC 20 1 N . W\fﬂﬂﬂ_‘ k i WEB Server
5 «m = ConmectionType  Byte 40 16208 A\ HoldRegister” - MB_HOLD_REG DR — "DER_SERVER < N Vkitere
T | L] ActiveEstablished  Bool 50 false YO0 3
PDE3.DBX0.0 . .
7 4@ = ~ RemoteAddress P4 6.0 J “TCON IF va ERROR —i"ERROR_SERVER v QMODBUS TCF
8 |am = ~ ADDR aray[1.4] ofByte 00 Server. N2 ME_CLIENT
o |lap = ADDR[1] Byte 00 16800 ModbusTCP 4 connECT STATUS |— "STATUS_SERVER ME_SERVER
o =  ADDR[Z] Byte L UEET ~ [ ] Kommunikationsprozess..
i a . ADDRIZ] Byte =0 16700 ~ [ | PtP Communication
12 | = ADDR[4] Byte 3.0 16204
13@m = RemotePort Ulnt 100 2000
14|@m = LocalPon Ulnt 120 502

S7-1500 |« Q§ S7-1200 & @ S7-300/400/WIinAC X
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Thwc hién chuan doan Modbus TCP SIEMENS
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' Network overview | Connections | VO communication | VPN

Local connection name Local end point
Frogrammed open user communication_192.168.0.11_1 Il client
Frogramming device connection_192.168.0.196_1 . Client
BB rrogrammed open user communication_192.168.0.10_1 W s=rver
Bl Frogramming device connection_192.168.0.196_2 Ml server

Trang thai két noi

Connection resources

Connection address details

||
5
Modbus TCP chiém tai nguyén cua
| OUC communication

£ = o o= & oo
o

ction establishment

Chi tiét vé két ndi nhw IP-Active partner,
Addresses, Ports
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Gidi thiéu vé mang truyén thong Modbus
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C4u hinh truyén théng Modbus RTU
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Thwc hanh
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Tran Van Hiéu
Quan ly Trung tdm Dao tao Céng nghiép S6 SITRAIN
Ban Céng nghiép Sb, Siemens Viét Nam

Email: tran-van.hieu@siemens.com

WWw.Ssiemens.com.vn

www.facebook.com/Siemens.Vietham
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