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Warranty and Liability

Note

The Application Examples are not binding and do not claim to be complete
regarding the circuits shown, equipping and any eventuality. The Application
Examples do not represent customer-specific solutions. They are only intended
to provide support for typical applications. You are responsible for ensuring that
the described products are used correctly. These application examples do not
relieve you of the responsibility to use safe practices in application, installation,
operation and maintenance. When using these Application Examples, you
recognize that we cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
Application Examples at any time without prior notice.

If there are any deviations between the recommendations provided in these
application examples and other Siemens publications — e.g. Catalogs - the
contents of the other documents have priority.

We do not accept any liability for the information contained in this document.

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, engineering and performance data etc.,
described in this Application Example shall be excluded. Such an exclusion shall
not apply in the case of mandatory liability, e.g. under the German Product Liability
Act (“Produkthaftungsgesetz”), in case of intent, gross negligence, or injury of life,
body or health, guarantee for the quality of a product, fraudulent concealment of a
deficiency or breach of a condition which goes to the root of the contract
(“wesentliche Vertragspflichten”). The damages for a breach of a substantial
contractual obligation are, however, limited to the foreseeable damage, typical for
the type of contract, except in the event of intent or gross negligence or injury to
life, body or health. The above provisions do not imply a change of the burden of
proof to your detriment.

Any form of duplication or distribution of these Application Examples or excerpts
hereof is prohibited without the expressed consent of Siemens Industry Sector.
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Overview of overall solution

1 Automation Task

Introduction

Protocols are necessary to exchange data between communication partners. One
of these protocols which is mainly used in the industrial environment, is Modbus
TCP. The specification of this protocol is open and can therefore be used by
anyone. Thus, there is a multitude of components from different manufacturers with
Modbus TCP interface.

To enable a simple and fast connection to such third-party devices they also have
to support Modbus TCP.

Overview of the automation task

The figure below provides an overview of the automation task.

Figure 1-1
Production plant 1 Production plant 2
S7 Controller External controller

OOAANN mﬂﬁﬂg
\E— g /

Description of the automation task

There are two production plants in a product line which carry out intermediate and
final assembly of a serial production. Between those two manufacturing plants
production data is to be exchanged. One of the two plants is equipped with a
controller of a third-party manufacturer. For the communication with other
components this external controller offers a Modbus TCP interface. Data exchange
is to be realized via this interface.

The controllers of the two production plants and the panel are located in the same
IP subnet. Therefore a gateway is not needed.

Quantity frameworks of the data transmission

In the application example the volume of data which is transferred via Modbus TCP
is limited to 64 Bit. The transfer is word by word. l.e., per client job four words are
read from the server or are written into the server.

The table below shows the maximum possible data transfer per Modbus TCP job.
Table 1-1 : Maximum data volume per job

Transfer bit-by-bit Transfer word-by-word
Read job 250 Byte 250 Byte
Write job 100 Byte 200 Byte

Modbus TCP Connection
V 1.0, Entry ID: 38586568 7
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2 Automation Solution

2.1 Overview of overall solution

There are several possibilities to link an external controller via Modbus TCP to a
SIMATIC system because there are different peers on the SIMATIC side which
support this protocol, using different function blocks for Modbus TCP. Below, on
the example of three different SIMATIC components it is shown how a link to an
external controller is realized via Modbus TCP.

Schematic layout
The figures below display the components of three different solution alternatives:

Figure 2-1 :Connection Modicon M340 < - with S7-CPUs

Production plant 1 Production plant 2
SIMATIC solution External
Modbus TCP controller

SIMATIC S7 CPU Modicon M340

Ethernet
R
1 | IP address: IP address:
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| i 192.168.1.1 192.168.1.10 [ B Iy 1 | <
1 | ] ] @] VY ‘ m < GlIE] E
1 |= == g % E E E
I E0 0 B B E L
| ==1==1*"1 1m151-8 PN/DP CPU SCALANCE il =
I g - X108
| ]
[ n
1 § | CPU319-3 PN/DP
|
‘ CPU315-2DP
CP343-1 Lean
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Design of the SIMATIC system

In each solution alternative the SIMATIC components are physically connected via
an industrial Ethernet cable. SCALANCE X108 enables the connection of the
PG/PC and the SIMATIC station, and the connection to the external system. Via
the physical connection, production data is exchanged with an external system,
using Modbus TCP. The PG/PC will be used to start the send and receive jobs.

The following SIMATIC stations are available:
e CPU319-3 PN/DP

e ET200S (IM151-8 PN/DP)

e CPU315-2 PN/DP with CP 343-1 Lean

Design of the external system

The external system is a Modicon M340 controller. Via an industrial Ethernet cable
it is physically linked with the SCALANCE X108.

Topics not covered by this application
This application does not
e contain an introduction to STEP7
e contain an introduction to Unity Pro XL
¢ contain an introduction to WinCC flexible

Basic knowledge of these topics is assumed.

Scope of the application example
This application example will describe:

e basics on Modbus TCP

e configuration and structure of a Modbus TCP connection between a CPU319-3
PN/DP and a Modicon M340, as well as data transmission via Modbus TCP
between the two peers (variant 1: Modicon M340 acts as client, CPU319-3
PN/DP acts as server; variant 2: Modicon M340 acts as server, CPU319-3
PN/DP acts as client)

e configuration and structure of a Modbus TCP connection between an ET200S
(IM151-8 PN/DP) and a Modicon M340, as well as data transmission via
Modbus TCP between the two peers (variant 1: Modicon M340 acts as client,
ET200S acts as server; variant 2: Modicon M340 acts as server, ET200S acts
as client)

e configuration and structure of a Modbus TCP connection between a CPU315-2
PN/DP with CP343-1 Lean and a Modicon M340, as well as data transmission
via Modbus TCP between the two peers (variant 1: Modicon M340 acts as
client, CPU315-2 PN/DP with CP acts as server; variant 2: Modicon M340 acts
as server, CPU315-2 PN/DP with CP acts as client)

¢ handling of Modbus TCP Wizard

Modbus TCP Connection
V 1.0, Entry ID: 38586568 9
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2.2

Description of the core functionality

Sequence of the core functionality

A Modbus TCP communication between a SIMATIC controller and a Modicon
M340 is created to exchange data between the two nodes afterwards. There are
different hardware solutions on the SIMATIC side that need different software
solutions for Modbus TCP. The SIMATIC station and Modicon M340 are alternately
client or server. l.e. when the SIMATIC station acts as server the Modicon M340
station is the client and visa versa.

The figures below show the solution variants of this application example.

Connection Modicon M340 €& > CPU319-3 PN/DP

10

Figure 2-2: CPU319-3 PN/DP as Modbus TCP client; Modicon M340 as Modbus TCP server

Client: Modbus TCP Server: Modbus TCP
Protocoll: Modbus TCP

CPU319-3 PN/DP Modicon M340
—]

] Scalance X108

|
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=
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IP address:
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IP address:
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thernet 192.168.1.10

Figure 2-3: CPU319-3 PN/DP as Modbus TCP server; Modicon M340 as Modbus TCP client

Server: Modbus TCP Client: Modbus TCP
Protocol: Modbus TCP

CPU319-3 PN/DP Modicon M340
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Connection Modicon M340 € > CPU315-2 PN/DP + CP343-1 Lean

Figure 2-4: CPU315-2 PN/DP + CP343-1 Lean as Modbus TCP client; Modicon M340 as
Modbus TCP server

Client: Modbus TCP Server: Modbus TCP
CPU315-2 PN/DP with Protocol: Modbus TCP -
CP 343-1 Lean Modicon M340
- I 1 o
0 Scalance X108 0l mIER E
— 1],
IP address: — (LU ars
1 192.168.1.1 o]
IP address:
Eth t
e O] 192.168.1.10
0

Figure 2-5: CPU315-2 PN/DP + CP343-1 Lean as Modbus TCP server; Modicon M340 as
Modbus TCP client

Server: Modbus TCP Client: Modbus TCP
P I: M TCP
CPU315-2 PN/DP with rotocol: Modbus TC _
CP343-1 Lean Modicon M340
——
o |, Scalance X108
1)
IP address:
T 192.168.1.1
IP address:
Ethernet 192.168.1.10
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Connection Modicon M340 €& - IM151-8 PN/DP CPU

Figure 2-6: IM151-8 PN/DP CPU as Modbus TCP client; Modicon M340 as Modbus TCP

server
Client: Modbus TCP Server: Modbus TCP
Protocol: Modbus TCP
IM151-8 PN/DP CPU Modicon M340
mim B N
0 U G Scalance X108 iR e
S P o
EI sslaslesl  |P address: | &
I 192.168.1.1
IP address:
Eth t
eme 192.168.1.10

Figure 2-7: IM151-8 PN/DP CPU as Modbus TCP server; Modicon M340 as Modbus TCP

client
Server: Modbus TCP Client: Modbus TCP
Protocol: Modbus TCP
IM151-8 PN/DP CPU Modicon M340
s Sk _ °
o Scalance X108 IR R ER T
T nxn i E EE E I
E] it 1P address: — j i HIGH| B
I 192.168.1.1 -
@
T .
Eth t L IP address:
emne ED 192.168.1.10
o
O

Advantages of this solution
The solution introduced here offers the following advantages:
e option to connect Modbus TCP-capable external controllers
¢ extensibility of existing systems with SIMATIC S7 modules

o few changes necessary in SIMATIC component when exchanging a Modbus
TCP peer

e option to select client or server functionality

12 Modbus TCP Connection
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Typical fields of application

The devices displayed here are typical Modbus TCP Siemens peers.

Table 2-1

Machine or branch Task

Multi function measuring U,l,R,f measurement — -
instrument Sentron SIEMENS SENTRON PAC3100
PAC3200 ESPOIMOMENTAN  gg

e.g. TP177B, Visualization
MP 277 8¢,
MP 377 12" Touch

Other Modbus TCP components by third-party manufacturers:
¢ Modicon M340 by Schneider Electric
e Modbus/TCP (UDP) bus link by Phoenix Contact
e TwinCAT Modbus TCP server by Beckhoff

Modbus TCP Connection
V 1.0, Entry ID: 38586568 13
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2.3 Hardware and software components used

The application was generated with the following components:

Hardware components

Table 2-2
Component No. MLFB / order number Note
CPU319-3 PN/DP 1 6ES7318-3ELO0-0ABO
IM 151-8 PN/DP CPU 1 6ES7151-8AB00-0ABO
CPU315-2 PN/DP 1 6ES7315-2EG10-0AB0
CP343-1 Lean 1 6GK7343-1CX10-0XEO
SCALANCE X108 1 6GK5108-0AB00-2AA3
PS307 24 V/5 A 1 6ES7307-1EA00-0AAQ
Modicon M340 1
CPS2010
P34 2030 1 Modicon M340
communication module
DDO 1602 1 Modicon M340 digital
output module
DDI 1602 1 Modicon M340 digital input
module
Standard software components
Table 2-3
Component No. MLFB / order number Note

SIMATIC Manager

6ES7810-4CC08-0YAS

Configuration software for

V5.4+SP4 S7 CPUs

UnityProXL 1 Configuration software for
Modicon M340

Modbus TCP Wizard 1 Program for configuring the

Modbus TCP
communication via PN -
CPUs

Function blocks for
Modbus TCP via PN
CPU

2XV9 450-1MB02

These function blocks are
not suitable for Modbus
TCP via CP

Function blocks for
Modbus TCP via CP

2XV9 450-1MB00

These function blocks are
not suitable for Modbus
TCP via PN CPU

14
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Sample files and projects

The list below includes all files and projects used in this example. All program
samples include not licensed Modbus TCP blocks. You get a valid license on the
homepage of S7 OpenModbus/TCP (see \6\).

Table 2-4

Component Note

38586568_Modbus_TCP_Kopplung_CODE_v11_de.zip

38586568_Modbus_TCP_Kopplung_Doku_v11_de.pdf

Modbus TCP Connection
V 1.0, Entry ID: 38586568 15
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3
3.1

Basics
Basics on Modbus TCP

Modbus TCP is a client/server communication that uses the TCP/IP as
transmission medium. In this architecture the client establishes a connection and
sends request frames to the server. The server processes this request and sends
the appropriate answer to the request back to the client. Depending on the job,
data is either read from the memory area of the server or written into it. To be able
to distinguish the type of jobs and the memory areas, there are clearly defined
function codes for Modbus TCP. They are sent to the server by the client in the
request frame, including the address of the memory area, the so called register
address.

Frame structure

16

A Modbus frame consists of PDU (Protocol Data Unit) and ADU (Application Data
Unit). In the PDU, function code and data belonging to the function are transmitted.
ADU is for addressing and error detection. Whilst the PDU is identical for all
Modbus variants (Modbus TCP, Modbus RTU, etc.) there are some differences for
ADU. Addressing and error detection for Modbus TCP, for example, is undertaken
by the subordinate TCP protocol. At the same time the TCP protocol is responsible
for the integrity check of the data packets and if necessary also for troubleshooting.
The information for addressing and error detection is transferred in the "MBAP
Header" (Modbus Application Header).

Figure 3-11: Modbus standard frame

&
<«

v

ADU

Additional address Function code Data Error code

A
v

PDU

Figure 3-12: Modbus TCP frame

P
<

v

MODBUS TCP/IP ADU

MBAP Header Function code Data

A
v

PDU
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Basics on Modbus TCP

Modbus is based on a series of memory areas with various characteristics. The
addresses within this memory area are called register. Depending on the Modbus
memory area these registers are either word- or bit-oriented. The table below
displays all memory areas a Modbus component may contain.

Table 3-6
Memory area Register size Access Note

Inputs 1 bit read can be changed by I/O
system

Coils 1 bit read and write can be changed by user

(outputs) program

Input register 16 bit word read can be changed by I/O

(input data) system

Holding register 16 bit word read and write can be changed by user

(output data)

program

Functions codes

In the Modbus frame, the function code defines whether it is a read or write job and
which memory area is to be accessed.
Precise addressing in the memory areas is via a register number and the number
of registers to be processed. This information is also contained in the Modbus
frame. The table below displays the function codes supported by S7 Modbus TCP.

All S7 MODBUS variants (PN-CPUs and TCP-CPs) support function codes 1, 2, 3,

4,5,6, 15 and 16.

Table 3-7
Function Function Memory area
code
01 reads several bits Coils (outputs)
02 reads several bits Inputs
03 reads any number of Holding register
registers (output data)
04 reads any number of Input register (input
registers data)
05 writes individual bits Coils (outputs)
06 writes individual Holding register
register (output data)
15 writes several bits Coils (outputs)
16 writes more than one Holding register
register (output data)

Modbus TCP Connection
V 1.0, Entry ID: 38586568
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Display of address

18

Modbus addresses can vary from the internal address of a Modbus component.
For this reason it is necessary to have information on the display of address. l.e. it
has to be known which Modbus address displays an internal address of a Modbus

component.

This is now explained using a simple example. This example shows the address
display between a Siemens and a Modicon controller during data exchange via a

holding register.

The Modbus register addresses are displayed in black. The internal addresses of
the controllers are diplayed in gray.

Figure 3-13:

SIMATIC Controller

DB 11

0.0

Modicon Controller

Holding Register

0

2.0

%MW 0

1

2440

122

%MW 1

122

246.0

123

%MW 122

123

504.0

252

%MW 123

506.0

253

252

%MW 252

508.0

254

253

%MW 253

254

996.0

498

%MW 254

498

998.0

499

%MW 498

499

Modbus register address

%MW 499

Internal memory area

Another example shows the address display between a Siemens and a Modicon
controller during data exchange via coils.

Modbus TCP Connection
V 1.0, Entry ID: 38586568
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The Modbus bit addresses are displayed in black. The internal addresses of the
controllers are displayed in gray.

Figure 3-14:

SIMATIC Controller Modicon Controller

DB 11 Coils
0.0 0 0 %M 0
0.1 1 1 %M 1
1.0 8 8 %M 8
1.1 9 9 %M 9
2.0 16 16 %M 16
2.1 17 17 %M 17
2.2 18 18 %M 18
4.0 32 32 %M 32
4.1 33 33 %M 33

Modbus bit address

Internal memory address

Configuring the Modbus addresses

When configuring the Modbus register addresses, attention has to be paid that
there is no overlap on the SIMATIC side in the data areas.

l.e. if there are, for example, two holding registers, one each configured in DB11
and DB12, no Modbus register addresses may be assigned twice.

The figure below shows the example of two DBs as holding register with clear
Modbus register addresses. Configuration is via the Modbus parameter DB
(MODBUS_PARAM) or the OB100.

Modbus TCP Connection
V 1.0, Entry ID: 38586568 19
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20

Figure 3-15: Realization of address display by configuring the S7 Modbus TCP blocks
(parameters are displayed in simplified form)

DB 11

Modbus TCP Parameter 0.0 160
2.0 161

Variabl H
ariable Value 2440 282
Data_type 3 246.0 283
DB 1 11
504.0 412
Start 160 506.0 413
End 660 508.0 414
Data_type 3 998.0 659
DB 2 12 1000.0 660
End 100 0.0 20
Data_type — 2
DB 3 440 42
Start 46.0 43
End 104.0 72
106.0 73

108.0 74

158.0 99
160.0 100

S7 function blocks for Modbus TCP

There are several solutions for a S7 controller to communicate with an external
system which supports the Modbus TCP protocol. Each of these solutions is a
software product which differs depending on the existing Ethernet interface. For a
Modbus TCP communication via a CP (Communication Processor) a different
software product is necessary than for the Modbus TCP communication via the
integrated PN interface of a S7-CPU. This is due to the different internal data
processing between the interface used and the user program in the S7 CPU.

Each of these software solutions is basically a user program for a S7 CPU. This
user program consists of different function blocks and data blocks which can simply
be implemented in an existing S7 project.

The Modbus TCP Wizard is available for the configuration of a Modbus TCP
communication via integrated PN interface of a S7 CPU. The Modbus TCP
communication via a CP has to be configured manually.

Assigning a Modbus register address to an internal address of a SIMATIC CPU
data block depends on the respective configuration of the Modbus TCP function
blocks (MODBUS_PARAM or OB100).

Modbus TCP Connection
V 1.0, Entry ID: 38586568
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S7 function blocks for Modbus TCP

If an existing S7 CPU does not have an integrated PN interface, then it can be

connected to an existing Ethernet network using a CP.

Whilst the CP and the CPU, which are linked via a backplane bus, are exchanging
data with each other, the CP simultaneously handles communication to the other

Ethernet nodes.

For this hardware variant the Modbus TCP solution "S7 Open Modbus TCP via
CP343-1 and CP443-1" is available. This Modbus solution enables Modbus TCP
communication for S7-300 and S7-400 CPUs in combination with a CP.

The following hardware and software requirements are necessary for the use of the
Modbus TCP CP solution. There are no firmware restrictions.

Table 3-1

Hardware

MLFB

Firmware

CP343-1

6GK7 343-1CX00-0XEO

6GK7 343-1CX10-0XEO

6GK7 343-1EX11-0XEOQ

6GK7 343-1EX20-0XEOQ

6GK7 343-1EX21-0XEOQ

6GK7 343-1EX30-0XEOQ

6GK7 343-1GX11-0XEOQ

6GK7 343-1GX20-0XEOQ

6GK7 343-1GX21-0XEOQ

6GK7 343-1GX30-0XEOQ

CP443-1

6GK7 443-1EX11-0XEOQ

6GK7 443-1EX20-0XEOQ

6GK7 443-1EX40-0XEO

6GK7 443-1EX41-0XEO

6GK7 443-1GX11-0XEOQ

6GK7 443-1GX20-0XEOQ

Table 3-2

Software

MLFB

Version

SIMATIC Manager

6ES7810-4CC07-0YAS5

as of version 5.3

Modbus TCP Connection
V 1.0, Entry ID: 38586568
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If the integrated interface of the S7-CPU is to be used instead of the CP, another
Modbus TCP solution is necessary, as already mentioned earlier. "S7 Open

Modbus TCP PN" enables the Modbus TCP communication via the integrated PN
interface for all S7-CPUs and ET200S-CPUs.

The following hardware and software requirements are necessary for the use of the

Modbus TCP PN solution.

Table 3-3
Hardware MLFB Firmware
CPU315-2 PN/DP 6ES7 315-2EH13-0AB0 V2.6.7
6ES7 315-2EG10-0AB0O V2.3.4
CPU317-2 PN/DP 6ES7317-2EJ10-0ABO V2.3.4
6ES7317-2EK13-0AB0O V2.6.7
CPU319-3 PN/DP 6ES7319-3EL00-0ABO V2.7.2
CPU414-3 PN/DP 6ES7414-3EM05-0AB0 V5.2
CPU416-3 PN/DP 6ES7416-3FR05-0AB0O V5.2
IM151-8 PN/DP 6ES7151-8AB00-0ABO V2.7.1
Table 3-4
Software MLFB Version

SIMATIC Manager

6ES7810-4CC08-0YAS5

as of version 5.4 SP4
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4 Function Mechanisms of this Application

This chapter shows the program structures of the S7 Modbus solution and the
Modicon M340.

The Modicon M340 controller can be used as Modbus server without additional
functions in the user program at any time. As soon as a Modbus request is
received, it is processed and immediately answered. A Modbus server usually
expects such a request on port 502. Several requests from different clients can
also be processed on this port.

If the Modicon M340 controller is to be used as client, different function calls are
necessary in the user program depending on the type of the job to be sent. Here, it
has to be distinguished whether it is a read or a write job.

When a SIMATIC S7 CPU is either Modbus server or Modbus client, all the
corresponding functions or function blocks have to be called in the user program. In
the process, a further call of the Modbus function block with individual instance and
the respective connection parameters is necessary for each Modbus connection.
As opposed to the M340 CPU the S7 Modbus server can only process one client
request per port. Therefore it is necessary that an extra server is to be configured
with another port for each extra client which is supposed to be connected
simultaneously with station S7 via Modbus TCP.

Modbus TCP Connection
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4.1

411

24

Program structure of S7 CPU and ET200S CPU with
integrated PN interface

To be able to create one or several Modbus connections with a S7 CPU or an
ET200S CPU with integrated PN interface it is necessary to configure the calls of
the Modbus library blocks correctly. Doing this, a certain program structure has to
be met. This program structure is displayed for two connections in the figure below.
However, the application example only contains one Modbus TCP connection
since the connection to the touch panel is realized via a S7 communication.

Figure 4-1

IDB 1

0B100
FB 102 Library blocks for

0B121 "MODBUSPN' Modbus PN

A 4
v

MODBUS_PARAM

Modbus-
parameter 1

Send
data 1

Receive
data 1

Modbus
parameter 2

Sende
data 2

v

Receive
data 2

/—_\/

..................... > FB 102 >
OBt "MODBUSPN*

IDB 2
y

Program details on Modbus PN blocks

The Modbus PN blocks have a Modbus DB parameter (Modbus_Param). Each
Modbus connection is configured in this DB parameter and the Modbus register
addresses as well as the respective memory areas are assigned in S7 (e.g. DB11
"Data_Area_1"). The corresponding send and receive data of each connection is
also stored in this DB parameter.

To configure the DB parameter the Modbus TCP Wizard can be used or a direct
value input in DB.

A separate call of the "MODBUSPN" function block with individual DB instance is
necessary for each client or server connection. Please note that the call of the
"MODBUSPN" function block has to take place in OB1, OB100 and in OB121 with
the same DB instance per connection.
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Modbus PN library blocks

The figure below displays all S7 program blocks which are needed for Modbus
TCP via the integrated PN interface of a S7-CPU. They can be inserted and

configured in any project from the examples for Modbus TCP for PN CPUs or

directly from the Modbus TCP library for PN CPUs.

To be able to use Modbus TCP for PN CPUs in a program it is only necessary to

call the "MODBUSPN" function block. The call of the other blocks is internally in the
"MODBUSPN" function block.

Figure 4-17: Modbus TCP PN blocks from the sample program

Object name | Symbolic name | Created in language | Size in the work me.... | Type | ersion
S Systemdaten - - S0OB
3 OB CYCL_ExC STL 870  Organization Elock IR
3 OB100 COMPLETE RESTART STL 404 Organization Block 01
3 OB121 PROG_ERR STL 70 Organization Block 01
& FBE3 TSEND STL 292 Function Black 21
&3 FBE4 TRCY 5TL 348  Function Black 22
&3 FBES TCOM 5TL 1018 Function Black 23
&3 FBEE TDISCON 5TL 230 Function Black 21
&2 FE10Z2 MODBLUSPN 5CL 5350  Function Black 30
&3 FB103 TCP_COMM SCL 1880 Function Black an
&3 FB104 MOD_CLI SCL 11132 Function Block 1.0
& FE105 MOD_SERW SCL 10660 Function Block 1.0
&3 FC10 EQ_STRMG STL 152 Function 1.1
13 DB COMTROL_DAT DB 142  DataBlock 01
i3 DB2 MODBUS_PARAM DB E8E  DataBlock 01
i3 DB3 LICENSE_DB DB 56 DataBlock 01
3 DB11 DATA_AREA_1 DB 1236 DataBlock 01
3 DB12 DATA_AREA_2 DB 436 DataBlock 01
3 DB13 DATA_AREA_3 DB £36 DataBlock 01
3 DB14 DATA_AREA_4 DE 118 DataBlock 01
3 DE15 DATA_AREA_& DB 118 DataBlock 01
3 DEB1G DATA_AREA_B DE 118 DataBlock 01
3 DE102 IDE_MODEUS DE 830 Instance data block ... 0.0
"_'l;: Client_lob Client_Job Wariable Table o1
L+ SFB4 TOM STL System function block 1.0
L SFC24 TEST_DEBE STL Syztem function 1.0

OB1 call
In OB1 the cyclical calls of the "MODBUSPN" function block are made as well as of
other user specific functions and function blocks. This is where runtime parameters
are transferred to the "MODBUSPN" function block.

OB100 call

In OB100 the "MODBUSPN" function block is initialized. OB100 is completed once
when there is a STOP > RUN transfer or when restarting the CPU in case of a

power failure.

Modbus TCP Connection
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0B121 call

In this OB the "MODBUSPN" function block also has to be called.

The OB121 makes an entry in the diagnostic buffer when there is no valid licence.
Additionally, without a valid licence the SF (system error) error LED of the CPU will
flash. If OB121 was not configured the CPU will go to stop mode after start-up.

Structure of Modbus DB parameter

In the Modbus DB parameter the Modbus parameters, the send and receive data
buffer and the connection parameters for the TCP/IP connection are stored. These
four areas of the DB parameter can be seen in the table below.

For each Modbus connection all four areas each have to be created in the DB

parameter.

Table 4-1

Address

Comment

+0.0

Start of structure for connection 1

+0.0

Connection parameters

+64.0

Modbus parameters

+130.0

Internal send buffer

+390.0

Internal receive buffer

+650.0

End of structure for connection 1

+650.0

Start of structure for connection 2

+650.0

Connection parameters

+714.0

Modbus parameters

+780.0

Internal send buffer

+1040.0

Internal receive buffer

+1300.0

End of structure for connection 2

(i-1)*650

Start of structure for connection i

Connection parameters

Modbus parameters

Internal send buffer

Internal receive buffer

i*650

End of structure for connection i
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Parameters of "MODBUSPN" function block
The figure below shows all input and output parameters of the "MODBUSPN"

function block.

Figure 4-18
CALL "MODEUSFN" , DE1l00O0
I =
DE_PARAM =
RECY_TIME =
CONH_TIME =
EEEP ALIVE =
EN(_ENE
DISCOMMNECT =
REG_KEY =
LICENSEL =
BUSY 1=
COMH_ESTABLISHED: =
DONE_NDE 1=
ERROR =
STATUS MODEUS =
STATUS _CONN =
STATUS_FUNC =
ILENT CODE =
UNIT
DATA TYPE =
START ADDIRESS =
LENGTH =
TI =
WRITE_READ =
Table 4-2
Parameters Decl. Type Description Value range | Initial-
ization
ID IN WORD Connection ID has to be 1 to 4095 yes
identical with corresponding WH#16#1 to
id parameter in DB parameter | \W#16#FFF
MODBUS-PARAM
DB _PARAM IN BLOCK_ | Number of DB parameter CPU yes
DB MODBUS_PARAM dependent
RECV_TIME IN TIME Monitoring time for the receipt | T#100ms to no
of data from peer T#+24d20h3
The minimum time that can 1m23s647ms
be setis 100ms
CONN_TIME IN TIME Monitoring time for setting or | T#100ms to no
clearing connection T#+24d20h3
The minimum time that can 1m23s647ms
be set is 100ms
KEEP_ALIVE IN TIME not used
ENQ_ENR IN BOOL S7 is client: TRUE no
trigger job at positive edge FASLE
Modbus TCP Connection
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Parameters

Decl.

Type

Description

Value range

Initial-
ization

S7 is server:
ready to receive at positive
level

DISCONNECT

BOOL

S7 is client:

TRUE: after receiving the
response frame the
connection is cleared down
S7 is server:

TRUE: for ENQ_ENR =
FALSE the connection is to
be cleared down

TRUE
FALSE

no

REG_KEY

STRING
[17]

Registration key (activation
code) for licencing

Character

no

LICENSED

ouT

BOOL

License status of block
Block is lincensed
Block is not licensed

TRUE
FALSE

no

BUSY

ouT

BOOL

Processing status of T
functions (TCON, TDISCON,
TSEND or TRCV)

In process

Not in process

TRUE
FALSE

no

CONN_ESTABLISHED

ouT

BOOL

Connection established
Connection cleared down

TRUE
FASLE

no

DONE_NDR

ouT

BOOL

S7 is client:

TRUE: enabled job was
completed without errors

S7 is server:

TRUE: requirement was
carried out and answered by
client

TRUE
FALSE

no

ERROR

ouT

BOOL

An error has occurred.
There was no error

TRUE
FALSE

no

STATUS_MODBUS

ouT

WORD

Error number for protocol
error for processing Modbus
frames

0 to FFFF

no

STATUS_CONN

ouT

WORD

Errror number for connection
error when processing T
blocks (TCON, TSEND,
TRCV, TDISCON)

0 to FFFF

no

STATUS_FUNC

ouT

STRING
[8]

Name of function which
caused error on
STATUS_MODBUS or
STATUS_CONN

Character

no

IDENT_CODE

ouT

STRING
[18]

Identification number for
licensing

With this identifier you can
apply for the REG_KEY
activation code for your
license.

Character

no

UNIT

IN/
ouT

BYTE

Unit identifier
(INPUT for CLIENT function,
OUTPUT for server function)

0 to 255

B#16#0 to
B#16#FF

no

DATA_TYPE

IN/

BYTE

Data type to be processed:

no
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Parameters Decl. Type Description Value range | Initial-
ization
ouT (INPUT for CLIENT function,
OUTPUT for SERVER
function)
Coils 1
Inputs 2
Holding Register 3
Input register 4
START_ADDRESS IN/ WORD MODBUS start address 0 to 65535 no
ouT (INPUT for CLIENT function, | W#16#0000
OUTPUT for SERVER to
function) WH#H16#FFFF
LENGTH IN/ WORD Number of values to be no
ouT processed
(INPUT for CLIENT function,
OUTPUT for SERVER
function)
Coils 1 to 2000
read function 1to 800
write function
Inputs 1 to 2000
read function
Holding regqister 1to0 125
read function 1to 100
write function
Input register 1to0 125
read function
TI IN/ WORD Transaction identifier 0 to 65535 no
ouT (INPUT for CLIENT function, | W#16#0 to
OUTPUT for server function) | \W#16#FFFF
WRITE_READ IN/ BOOL Write access or read access TRUE no
ouT (INPUT for CLIENT function, FALSE
OUTPUT for SERVER
function)

The parameters of the MODBUSPN function block are divided into two groups:

¢ initialization parameters

e runtime parameters

The initialization parameters are only evaluated for calls in OB100 and are
transferred to the instance DB. Initialization parameters are marked with "yes" in
the table above in the initialization column. A change of initialization parameters
during operation is of no consequence. When these parameters are changed, e.g.
during test mode, the instance DB (I-DB) of the CPU has to be reinitialized by
STOP -> RUN.

The runtime parameters can be changed during cyclical operation. However, in "S7
is client" mode, it does not make sense to change the input parameters while a job

is being processed. The preparations for the next job and the thus connected
changes of parameters should only be carried out when the previous job was
completed with DONE_NDR or ERROR. In the "S7 is server" mode the output
parameters can only be evaluated when DONE_NDR was set.

Modbus TCP Connection
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Output parameters are dynamical displays and they are therefore only pending for
one CPU cycle. For possible further processing or for display in the variable table
they have to be copied to other memory areas.

The generation of the function code is via the parameters DATA_TYPE, LENGTH
and WRITE_READ. Possible combinations to generate a function code are shown
in the table below.

Table 4-3
Data type DATA_TYPE Function LENGTH WRITE_READ Function
code
Coails 1 read 1 to 2000 false 1
Coils 1 write 1 true 5
Coils 1 write 1 true 15
Coils 1 write >1 to 800 true 15
Inputs 2 read 1 to 2000 false 2
Holding register 3 read 1t0125 false 3
Holding register 3 write 1 true 6
Holding register 3 write 1 true 16
Holding register 3 write >1 1o 100 true 16
Input register 4 read 1to 125 false 4
30 Modbus TCP Connection
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41.2 Configuration explanations

In this application example read and write data exchange is to be realized between
Modbus client and server. When the S7 CPU with integrated PN interface takes on
the client function, data is taken from the server via read access. This data is
copied internally to other memory spaces and then given back to the Modbus
server via write access.

When the S7 CPU with integrated PN interface takes on the server function,it’s not
possible to start client or server jobs. In this case the S7 CPU is waiting for
requests from the Modbus client (M340).
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4.2

4.2.1

Program structure of S7 CPU with CP

The main difference of the program structure of the Modbus TCP solution via a CP
and the PN CPU is the configuration of the connection parameters. It is exclusively

done in STEP7 NetPro. There is no data structure in which the connection

parameters or the Modbus parameters could be entered. The Modbus parameters
are transferred in OB1.

Figure 4-19

0OB100
OB121

OB1

—
| —

Program details on MODBUS CP blocks

IDB1

FB 108

\ 4

"MODBUSCP*

Netpro - setting
parameters for
connection

Connection

- IDB2

parameter 2

Connection
parameter 3

Connection
parameter 4

Connection
parameter 5

—

FB 108

"MODBUSCP"

Library blocks
for Modbus CP

A separate call of the "MODBUSCP" function block with individual DB instance is

necessary for each connection. Please note that the call of the "MODBUSCP"

function block has to take place in OB1, OB121 and in OB100 with the same DB
instance per connection.

Modbus library blocks

32

The figure below displays all S7 program blocks which are necessary for Modbus

TCP via CP.

To be able to use Modbus TCP for CPs in a program, only the "MODBUSCP" block

has to be called. The other blocks are called internally in the "MODBUSCP"

function block.
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Figure 4-20: Modbus TCP CP blocks from the sample program

Object name | Swmbolic name | Created in language | Size in the work. me... | Type | Wersii
@Sy&tem data - SDE
1 OB1 CvCL_EXC STL 840 Organization Block, 01
4 OB100 COMPLETE RESTART 5TL 1176 Organization Block 0.0
i 0B121 PROG_ERR 5TL 38 Organization Block 0.1
L3 FBI0G ME_CPCLI SCL 10324 Function Block 1.0
L3 FRI107 ME_CPSRY SCL 1M26  Function Block 1.0
L3 FRI0R MODBUSCP SCL BE48  Function Block 1.0
L3 FCS AG_SEND 5TL 1664 Function 4.2
&} FCE AG_RECY 5TL 1206 Function 47
& FC10 EQ_STRNG 5TL 152 Function 1.1
3 DB1 COMTROL DAT DE 200 DataBlock 0.1
i DB3 LICENSE_DE DE 56 Data Block 0.1
4 DE11 DATA_AREA_1 DE 1036 Data Block 0.1
i DE12 DATA_ARES 2 DB 436 Data Block 01
4 DE13 DATA_SRES 3 DB E36 DataBlock 01
i3 DE14 DATA_LREL 5 DE 114 DataBlock 01
i3 DR15 DATA_LREL E DE 114 DataBlock 01
o3 DE1E DATA_LREL 7 DE 114 DataBlock 0.1
3 DE108 IDE_MODEUS DE 1354 Imstance data block .. 0.0
g Server_Job Server_Jlob -~ Wariable Table 01
EF SFB4 TOM STL - System function block 1.0
£F SFCE RO_SIMFO STL - System function 1.0
L SFC20 BLEMOW STL - Spstem function 1.0
L+ SFC24 TEST_DE STL - System function 1.0
L+ 5FCH1 RDSYSST STL - Spster function 1.0
L3 SFCh2 WR_USKMSE STL -~ System function 1.0

OB1 call
In OB1 the cyclical calls of the "MODBUSCP" function block are made as well as of
other user specific functions and function blocks. This is where runtime parameters
are transferred to the "MODBUSCP" function block.

OB100 call
In OB100 the "MODBUSCP" function block is initialized. OB100 is completed once
when there is a STOP - RUN transfer or when restarting the CPU in case of a
power failure.

0B121 call

In this OB the "MODBUSCP" function block also has to be called.

The OB121 makes an entry in the diagnostic buffer when there is no valid licence.
Additionally, without a valid licence the SF (system error) error LED of the CPU will
flash. If OB121 was not configured the CPU will go to stop mode after start-up.
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Parameters of the "MODBUS" function block

This section describes the input and output parameters of the "MODBUSCP"
function block.

Figure 4-21: "MODBUSCP" function block call in STL

DElOOO

r

CaLL "MODBUZCP"
id I=
laddr i=
MONITOR 1=
REG_EEY 1=
server_ client:=
single write :@=
data type_ 1 ==
db_1 i=
start_1 i=
end 1 o=
data type_ 2 ==
db_Z i=
start_= i=
end Z o=
data type_ 3 =
db_3 i=
start_3 i=
end 3 o=
data type_ 4 ==
db_4 i=
start_d i=
end 4 o=
data type & ==
db_& i=
start_E& i=
end & o=
data type & =
db_& i=
start_& i=
end & o=
data type 7 =
db_7 i=
start_7 i=
end 7 o=
data type 8§ ==
db_2 i=
start_=2 i=
end 2 o=
ENQ_ENE 1=
LICENZED
EOET I=
DOHE_HDE
ERROER 1=
STATUS 1=
STATUES FUHNC
IDENT_CODE i=
UNIT 1=
DATA TYPE 1=
START _ADDRESE:=
LEHGTH i=
TI o=
WRITE_REAT 1=
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Table 4-15
Parameters Decl. Type Description Value range Initializ
ation
id IN WORD Connection ID in 1to 64 yes
accordance with the WH#16#1 to
configuration W#16#40
laddr IN WORD Input-Address of the CP in PLC yes
HW Config dependent
MONITOR IN TIME Monitoring Time: Wait for T#20ms to no
data from communication T#+24d20h31m2
partner 3s647ms
Shortest adjustable time is
20ms
REG_KEY IN STRING Registration key to activate Character no
[17] the licence
server_client IN BOOL CP/FB operates in server TRUE yes
mode
CP/FB operates in client FALSE
modet
single_write IN BOOL Write 1 Coil/Register: yes
Function code 5 or. 6 TRUE
Function code 15 or. 16 FALSE
data_type 1 IN BYTE 1st data area: daten type yes
Coils 1
Inputs 2
Holding Register 3
Input Register 4
db_1 IN WORD 1st data area: data block 1 to 65535 yes
number W#16#1 to
W#16#FFFF
start_1 IN WORD 1st data area: 0 to 65535 yes
first Modbus address in this | \W#16#0000 to
DB WH#16#FFFF
end_1 IN WORD 1st data area: 0 to 65535 yes
last Modbus address in this | wW#16#0000 to
DB W#16H#FFFF
data_type 2 IN BYTE 2st data area: daten type Oto4 yes
Coils
Inputs
Holding Register
Input Register
db_2 IN WORD 2st data area: data block 1 to 65535 yes
number W#16#1 to
W#16#FFFF
start_2 IN WORD 2st data area: 0 to 65535 yes
first Modbus address in this | \W#16#0000 to
DB Wi#16#FFFF
end_2 IN WORD 2st data area: 0 to 65535 yes
last Modbus address in this | \W#16#0000 to
DB W#16#FFFF
data_type 3 IN BYTE 3st data area: daten type Oto4 yes
Coils
Inputs
Modbus TCP Connection
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Parameters Decl. Type Description Value range Initializ
ation
Holding Register
Input Register
db_3 IN WORD 3st data area: data block 1 to 65535 yes
number W#16#1 to
W#16#FFFF
start_3 IN WORD 3st data area: 0 to 65535 yes
first Modbus address in this | \W#16#0000 to
DB Wi#16#FFFF
end_3 IN WORD 3st data area: 0 to 65535 yes
last Modbus address in this | \W#16#0000 to
DB WH#16#FFFF
data_type 4 IN BYTE 4st data area: daten type Oto4 yes
Coils
Inputs
Holding Register
Input Register
db_4 IN WORD 4st data area: data block 110 65535 yes
number W#16#1 to
W#16#FFFF
start_4 IN WORD 4st data area: 0 to 65535 yes
first Modbus address in this | \W#16#0000 to
DB W#16#FFFF
end_4 IN WORD 4st data area: 0 to 65535 yes
last Modbus address in this | W#16#0000 to
DB WH16HFFFF
data_type_5 IN BYTE 5st data area: daten type Oto4 yes
Coils
Inputs
Holding Register
Input Register
db 5 IN WORD 5st data area: data block 1 to 65535 yes
number W#16#1 to
W#16#FFFF
start_5 IN WORD 5st data area: 0 to 65535 yes
first Modbus address in this | \W#16#0000 bis
DB WH#16H#FFFF
end 5 IN WORD 5st data area: 0 to 65535 yes
last Modbus address in this | wW#16#0000 to
bB W#16#FFFF
data_type 6 IN BYTE 6st data area: daten type Oto4 yes
Coils
Inputs
Holding Register
Input Register
db_6 IN WORD 6st data area: data block 1 to 65535 yes
number W#16#1 to
W#16#FFFF
start_6 IN WORD 6st data area: 0 to 65535 yes
first Modbus address in this | \W#16#0000 to
DB W#16H#FFFF
end_6 IN WORD 6st data area: 0 to 65535 yes
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Parameters Decl. Type Description Value range Initializ
ation
last Modbus address in this | W#16#0000 to
DB W#16#FFFF
data_type 7 IN BYTE 7st data area: daten type Oto4 yes
Coils
Inputs
Holding Register
Input Register
db 7 IN WORD 7st data area: data block 1 to 65535 yes
number W#16#1 to
WH#H16#FFFF
start_7 IN WORD 7st data area: 0 to 65535 yes
first Modbus address in this | \W#16#0000 to
DB W#16#FFFF
end 7 IN WORD 7st data area: 0 to 65535 yes
last Modbus address in this | wW#16#0000 to
DB W#16#FFFF
data_type_8 IN BYTE 8st data area: daten type Oto4 yes
Coils
Inputs
Holding Register
Input Register
db_8 IN WORD 8st data area: data block 1 to 65535 yes
number W#16#1 to
W#H16#FFFF
start_8 IN WORD 8st data area: 0 to 65535 yes
first Modbus address in this | W#16#0000 to
DB WH16HFFFF
end_8 IN WORD 8st data area: 0 to 65535 yes
last Modbus address in this | W#16#0000 to
DB WH#16#FFFF
ENQ_ENR IN BOOL CP is client: Initiate request | TRUE no
at TRUE signal FALSE
CP is server: Ready to
receive at TRUE signal
LICENSED ouT BOOL License state of the no
function block:
Block is licensed TRUE
Block is not licensed FALSE
BUSY ouT BOOL Operating state of the no
functions AG_SEND and
AG_RECV
Job processing TRUE
No job processing active FALSE
DONE_NDR ouT BOOL CP is client: Active request | TRUE no
finished without errors FALSE
CP is server: Request from
the client was executed
and answered
ERROR ouT BOOL An error has occurred: no
. TRUE
yes: FALSE
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Parameters Decl. Type Description

Value range

Initializ
ation

no:

STATUS ouT WORD Error number

0 to FFFF

no

STATUS_FUNC ouT STRING Name of the function,
[8] which causes the error at
STATUS

Character

no

IDENT_CODE ouT STRING Identification for licensing
[18] Please order your license
with this identification
string.

Character

no

UNIT IN/ BYTE Unit identification (INPUT if
ouT in CLIENT mode, OUTPUT
if in SERVER mode)

0 to 255

B#16#0 to
B#16#FF

no

DATA_TYPE IN/ BYTE Data type to be accessed:
ouT (INPUT if in CLIENT mode,
OUTPUT if in SERVER
mode)

Coils:

Inputs:

Holding registers:
Input registers:

1
2
3
4

no

START_ IN/ WORD MODBUS start address
ADDRESS ouT (INPUT if in CLIENT mode,
OUTPUT if in SERVER
mode)

0 to 65535

no

LENGTH IN/ WORD Number of registers to be
ouT processed (INPUT if in
CLIENT mode, OUTPUT if
in SERVER mode)
Coils: reading function
writing function.
Inputs: reading function
Holding Req.:
reading function
writing function.

Input Reg.:
reading function

1 to 2000
11to 1968

1 to 2000

110125
110123

110125

no

TI IN/ WORD Transaction Identifier

ouT (INPUT if in CLIENT mode,
OUTPUT if in SERVER
mode)

0 to 65535

no

WRITE_READ IN/ BOOL INPUT if in CLIENT mode,
ouT OUTPUT if in SERVER
mode:

Write access:

Read access:

TRUE
FALSE

no
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Program structure of S7 CPU with CP

The parameters of the “MODBUSCP” function block are divided into two groups:
e initialization parameters
e runtime parameters

The initialization parameters are only evaluated for the inital run of the
“MODBUSCP” function block and are transferred to the DB instance. Initialization
parameters are marked with "yes" in the table above in the initialization column. A
change of initialization parameters during operation is of no consequence. When
these parameters are changed, e.g. during test mode, the instance DB (I-DB) of
the CPU has to be reinitialized by STOP - RUN.

Runtime parameters can be changed during cyclical operation. It is not advisable to
change the input parameters whilst a job is being processed. The preparations for
the next job and the thus connected changes of parameters should only be carried
out when the previous job was completed with DONE_NDR or ERROR. Output
parameters should only be evaluated with set DONE_NDR.

The generation of the function code is via the parameters LENGTH, single_write
and WRITE_READ. Possible combinations to generate a function code are shown
in the table below.

Table 4-4

Data type DATA_ Function LENGTH WRITE_READ single_ Function
TYPE write code

Coails 1 read 1 to 2000 false irrelevant | 1
Coails 1 write 1 true TRUE 5
Coils 1 write 1 true FALSE 15
Coils 1 write >1 to 1968 true irrelevant | 15
Inputs 2 read 1 to 2000 false irrelevant | 2
Holding 3 read 1t0 125 false irrelevant | 3
Register
Holding 3 write 1 true TRUE 6
Register
Holding 3 write 1 true FALSE 16
Register
Holding 3 write >1to0 123 true irrelevant | 16
Register
Input 4 read 1t0125 false irrelevant | 4
Register
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Program structure of Modicon M340

422

4.3

40

Configuration explanations

In this application example read and write data exchange is to be realized between
Modbus client and server. When the S7 CPU with CP takes on the client function,
data is taken from the server via read access. This data is copied internally to other
memory spaces and then given back to the Modbus server via write access.

When the S7 CPU with CP takes on the server function,it’s not possible to start
client or server jobs. In this case the S7 CPU is waiting for requests from the
Modbus client (M340).

Program structure of Modicon M340

The following program structure only shows the Modbus client application of
Modicon M340. If the Modicon M340 is to act as Modbus server, no special block
call is necessary in the user program.

Figure 4-22
_| READ_VAR
Sections > =
> ADDM
»| WRITE_VAR
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Function Mechanisms of this Application

Program structure of Modicon M340

4.31 Program details on Modicon M340 blocks

READ_VAR

This function can read data from a Modbus server. The Modbus server is
addressed via IP address.

WRITE_VAR

The WRITE_VAR function can write data in a Modbus server. For this function the
IP address of the Modbus server is also necessary.

ADDM
This function changes a string to an address which can be used by communication
functions (READ_VAR, WRITE_VAR). The IP address is assigned to the string as
initial value in the variable declaration.

4.3.2 Configuration explanations

In this application example read and write data exchange is to be realized between
Modbus client and server. When the Modicon M340 takes on the client function,
data is taken from the server via read access. This data is copied internally to other
memory spaces and then given back to the Modbus server via write access.

When the Modicon M340 takes on the server function,it’s not possible to start client
or server jobs. In this case the M340 is waiting for requests from the Modbus client
(S7).
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Installation of the hardware

5 Installation

This chapter describes which hardware and software components have to be
installed. It is essential to read the instructions, manuals and any delivery
information supplied with the respective products.

5.1 Installation of the hardware

For the required hardware components, please refer to chapter 2.3 "Hardware and
software components used”. The table below gives an overview of the IP
addresses as well as the devices which are used in the hardware setup of the
application. Both S7 CPUs with integrated PN interface and the S7 CPU with CP
have the same IP address. These components are never connected to the

Ethernet network at the same time.

Table 5-17
Device IP address

CPU319-3 PN/DP 192.168.1.1

IM 151-8 PN/DP CPU 192.168.1.1

CPU315-2 PN/DP none

CP343-1 Lean 192.168.1.1

SCALANCE X108 none

PS307 24 V/5 A none

Modicon M340 192.168.1.10

PG/PC 192.168.1.55
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Installation of the hardware

For the hardware configuration, please follow the instructions listed in the table

below:
Table 5-1
No. Instruction Comment
Mount the modules on a DIN rail
2 Connect the CPU315-2PN/DP with
the CP343-1 lean via the backplane
bus
3 Connect all modules with 24V power | If necessary use terminal strips or several power supplies
supply
4 Connect the following modules via Use the corresponding S7 CPU depending on the
Ethernet: application example.
* CP343-1 Lean or CPU319-3
PN/DP or IM 151-8 PN/DP CPU with
Scalance X108
*Modicon M340 with Scalance X108
*PG/PC with Scalance X108
5 ASSign the fo”OWing IP addl‘eSS Internet Protocol (TCP/IP) Properties
192.168.1.55 (Subnet mask: e
2552552550) to the Ethernet You can get [P settings assigned automatically if wour netwark, suppaorts
|nterface Of the PG/PC this capability. Dthenwise, pou need to ask your network. administrator for
the appropriate IP settings.
Start = Settings = Control gﬁzj:: l:C;i:T:ﬂJ,Z:w"y
Panel > Network IP address:
Connections = LAN Subnst mask:
Properties 9 TCP/IP Default gateway: l:l
Properties
(5) Use the following DN server addresses:
Preferred DNS server. l:l
Alternate DMS server, l:l
6 Start the SIMATIC manager and I SIMATIC Managen
select the TCP/IP interface File PLC ‘View oSl Window Help
Options - Set PG/PC 0= | 29 Customize. .., Crl+AlE+E
interface SIMATIC Logon Service. ..
Simulate Modules
7 Assign the IP addresses from table
5-15 to the S7 CPUs. : : .
To do this, use the SIMATIC W) CEE IR [l
manager and search the available [ Display Accessible Modes
nodes in the menu "PLC > Edit
Ethernet Node". FROFIELIS
Edit Ethernet
Note The guidelines for the components used here always have to be met.
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Installation of the hardware

Installation of the software

Table 5-19
No. Instruction Remarks
1 Installing STEP7 Installation is automatic. Follow

the setup instructions. Installation
of STEP?7 is also described in the
manual "Programming with STEP7
V5.4" (see \3\).

Installing the Modbus TCP library

Installation is automatic. Follow
the setup instructions. A
description of the installation of the
Modbus TCP library can also be
found in the manuals for Modbus
TCP (see \4\).

Installing the Modbus TCP Wizard

In the manual of the Modbus TCP
Wizards you will find information
on installing and configuring a
Modbus TCP communication (see
\5\).

Installing of Unity Pro XL

Installation is automatic. Follow
the setup instructions.
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Startup of the Application

6.1

Configuration of CPU319-3 PN/DP

Startup of the Application

Configuration of CPU319-3 PN/DP

This chapter describes the configuration of the CPU319-3 PN/DP. Using this
configuration description you can configure the application examples of the
CPU319-3 PN/DP yourself and start up the CPU.

6.1.1 Hardware configuration
Table 6-20
No. Instruction Comment

1 Create a new project in the SIMATIC | File>new
manager.

2 | Right click the just created project &5 S7_CPU319 - C:\Program Files\Siemens\Step7\s7projis7_CPU
and insert the SIMATIC 300 station = = S
via the menu "Insert New Sl =T
Object = SIMATIC 300 ing fikd
Station".

SIMATIC 400 Station
SIMATIC 300 S
4 Pratecti , SIMATIC H Station
Coess rotection SIMATIC PiC Skation
Charks .3 SIMATIC HMI Station
) Cther Skation
shared Declar ations » SIMATIC S5
Renamme Fz PafPC
Object Properties...  Alk+Return MPL
PROFIELS
Industrial Ethernet
PTP
57 Program
M7 Program
SINAMICS
Shared Declarations

3 Right click "Hardware" and select =287_CPU349 - C:\Program Files\SiemensiStep7is7projiS7_CPU31
"Open Object" to open the - Bp 57_CPUNS Tee: Balle meie
hardware configuration SIMATIC 300(1) [ o |

Cpen Object Cerl+alE+0
Access Proteckion 3
R.ename Fz

Modbus TCP Connection

V 1.0, Entry ID: 38586568 45




Copyright © Siemens AG 2009 All rights reserved

Startup of the Application

Configuration of CPU319-3 PN/DP

No. Instruction

Comment

4 Insert a rack in the hardware
configuration via drag&drop from the
hardware catalog.

+ ﬁ! PROFIBUS DP

22 PROFIBUS P,
+- 52 PROFINET 10
= SIMATIC 200
+-] C7F
+-([] CP-300
=] FM-300
+-17 Gateway
(27 IM-300
<[ MPEXTENSION
.7 P5-300
=11 RACK-300
= Rail
=] GM-a00
SIMATIC 400
T SIMATIC HMI Station
SIMATIC PC Based Control 300,400
+- 8, SIMATIC PC Station

o[

5 Insert a CPU319-3 PN/DP V2.7 from
the hardware catalog via drag&drop
on slot 2 of the rack.

Hardware catalog:

SIMATIC 300->CPU 300->CPU319-3 PN/DP->6ES7 318-
3ELO0-0ABO->V2.7

6 Configure the Ethernet interface of
the CPU319-3 PN/DP:
- Assign
IP Address
192.168.1.1
- create new
Ethernet network

Note: this menu opens automatically
after inserting the module.

A Profibus network does not need to
be created.

Properties - Ethernet interface PN-10/{RO/S2. 3) E

General  Parameters 1

I & subnet is selected,
the next available addresses are suggested.

IP address: 19216811 Gateway
+ Do not use router
Subnet mask: 255.255.265.0
" Use router
Address:
Subnet:
--- ot networked - Mew...

Properties...
Delete

Cancel Help

7 Compile and save the hardware
configuration.

(B Hyy Config - [SIMATIC 300(1) (Configuration) -- $7_CPU3
E“] Station Edit Insert PLC Yiew Options ‘Window Help

D& & =
Save and Compile |

= [ UR

i e R Y

Ethermet{1]:
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Configuration of CPU319-3 PN/DP

6.1.2 Insert Modbus TCP blocks into project
Table 6-21
No. Instruction Comment
1 Open the Modbus TCP examples Open Project 5]
from the library for PN CPUs: File Use s | Livas [ Sammm proeat | Woiriects |
- Open > Sample projects Longuage [Ergih =
Hame Storage path ~
% MODBUS_PMN_CPU_EXAMPLE HAMPLES WM N =
@ MODEUS_TCP_CP_EXAMPLE C:\Program Files\Siemens’\Step?\Examples\MB_TCP_|
8P PROJECT ETHERKET en C\Program Files\Siemens\Step?\E xampleshexie
@ PROJECT-PROFIBUS _en C:\Program FileshSiemens\Step? E xampleshexpb
BpzEnD1_m1_STEP?_STL 19 C\Program Files\Siemens\Step7?\E xampleshzent_01 =
< \ >
Selected
User projects:
Libraries:
Sample projects: 1
Muliprojects: Browss
[ ] Cancel Help

2 Insert S7 300 CPU |ibrary blocks into Fil= Edit Insert PLC View Options ‘Window Help
S7 project (depending whether S7
CPU is to be client or server, FB104
or FB105 has to be copied)

In the sample project the blocks can
be marked and inserted in the block
container of your S7 Modbus project
via drag&drop.

OB1 in the S7 Modbus project has to
be overwritten with OB1 of the
sample project.

MODBUS_PN_CPU_EXxAMP
+ SIMATIC 400(Cliert)
+ SIMATIC 400[Server)
+ ET2005(Client)
+ ET2005(Server)
= SIMATIC 300(Cliert)
= [§ CPU 3193 PN/DP
- S7-Program(1)
(B] Sources
Blacks
+ SIMATIC 300[Server]

Object name
@ Spsterndaten

6.1.3 Configuring Modbus TCP connections

The Modbus TCP connection can either be configured with the Modbus TCP
Wizard or by manually processing the DB parameter (MODBUS_PARAM). Manual
processing of MODBUS_PARAM is described in the Modbus TCP manual for PN
CPUs (see \4)).

Modbus TCP Wizard

This section explains how a Modbus connection for S7 CPUs with integrated PN
interface is configured with the aid of the Modbus TCP Wizard. When using the
Wizard, please make sure that the Modbus (MODBUS_PARAM) DB parameter is
not open in the SIMATIC manager.
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Table 6-22
No. Instruction Comment
1 Start the Modbus TCP Wizard

(Start > SIMATIC -
ModbusTCPWizard) and click the
"Next" button to get to the "STEP 7
project" menu.

In this dialog you select the S7
project just created.

Modbus TCP Wizard

STEF 7 project: |E:\Program Files\Siemensz\Step e 7propS7_CPU3T |

Elack folder: |S?7EPU31 PSIMATIC 30001 WCPU 319-3 PNADPVS T Program[2]\BIock:| E

IP Adress of station found

192.168.1.1 -» integrated: 1

Click "Mext" to skip upload

Cancel

—_—

< Previous "

Nes> | Firish

2 | Read existing project Modbus TCP Wizard =3
oad connections
Click the "upload" button to load a
configured connection of your project
into the Modbus TCP Wizard_ 1] DEADT Connection type Connection name Femate [P
1 DE2 Modbus TCP ‘Werbindung_00071 192.168.0.20
You can process this connection by
enabling the "Change" option.
< | >
[ < Previous I[ Mext » " Finizh
3 Select client/server mode Modbus TCP Wizard
'bus general parameter
Enable the function "SIMATIC S7 |
acts as server" when the S7
CPU iS tO aCt as MOdbUS TCP 57-300 or 57-400 Modbus device
server.
Enable the "connect at ;
startup" function so that the CPU
can automatically create a Modbus
TCP connection to the remote |3 SIMATIC 57 acis s servr |
communication partner after startup.
< Previous I Mest » I Finizh
48 Modbus TCP Connection
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Configuration of CPU319-3 PN/DP

No. Instruction Comment
4 | Select the Modbus TCP partner and Modbus TCP Wizard Al=E
the internal interface (select your .
munication Partners
hardware: e.g.: Integrated 319) e :
chier the proper
Client a |icati0n: Communication partner A Modbus device
PP Connection 1D: IAIXJ.SX wmsxl:l
enter the remote IP address . :
. . Connection name: |Verblndung_DDD1 | |
(192.168.1.10). The client is always
the active partner_ Connection establishment: ) Passive
Connection
Server application: EnlEn] el [ e
the Serve.r iS. Configured as PaSSiYe Uszed interface: Integrated (319) v|
communication partner. Doing this, Integrated (315/317. Fimware V2.3
eaCh Client can Connect W|th the Integrated [315/317, Fimware ¥2.5 or higher; ET200pro [M154-8 CPU
server when an unspecified Integrated (414/416]
connection partner was selected. o ) [cpmion | N> ]l f— ‘
5 | Selection of port Modbus TCP. Wizard
':nec:tinn parameters
Client app|lcatlon3 nter the parameters for the connection.
selection of remote port (port 502 for
Modicon M340) C P A Modbus device
Local port no:
Server application: ® pEC | | [soal |
selection of local port (port: 502) OHEx | | | |
< Previous " Mest » I Finizh
6 Definition of Modbus register Modbus TCP. Wizard
'bus TCP address reference
Client application: List of data areas
1 Holding Registers from 100 to 399
. Data area Data type Start address End address DB number
2 Input Registers from 400 to 600
" |HodngRogites v | ton | sl [
) . 2 Input Registers v | 400| | BDG' | 12|
Server application:
. i i not used v | | | | | |
1 Holding Registers from 0 to 500 n - = | ] N |
nolb LEe
2 Holding Registers from 720 to 900
4 |nol used V| | | | | | |
g ot used A | | | | | |
7 not used b | | | | | |
] not used v | | | | | |
[ < Previous || Mext » | Finish
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No. Instruction Comment
7 Transfer Modbus TCP parameters to | Click the "Next" button to get to the dialogs that follow.
MODBUS_PARAM With one click on the "Next" button in the "Connection
list" dialog the Modbus TCP data is transferred to the
MODBUS_PARAM DB.
After transfer click the "Finish" button to exit the wizard.
8 Now you have to adjust the DBs for Address |Name Type Initial value
the Modbus data areas in the S7 0.0 STRUCT
project_ +0.0| |DE_VAR ARPAY[O..300] WELEH0
Client application: 20 TORD
=a00.0 END STRUCT
DB11 ARRAY][0...300] =
DB12 ARRAY][0...300]
Server application:
DB11 ARRAY][0...600]
DB12 ARRAY[0...300]
6.1.4 Project download
Table 6-23
No. Instruction Comment
1 Mark the SIMATIC 300 station in the ! SIMATIC Manager - S7_CPU319
SIMATIC manager and load the . - - - -
project into the controller. File Edit Insert PLC “iew Opkions ‘Window Help
O & 3 9 B | % = EE
SIMATIC 300(1) @l Hardware
CPU 3193 PN/DP
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6.2 Configuration of IM151-8 PN/DP CPU
The configuration of the ET200S (IM151-8 PN/DP CPU) is similar to the
configuration of the CPU319-3 PN/DP. This is why this chapter only deals with the
hardware configuration of the ET200S. Creating and configuring a Modbus TCP
project for the ET200S is analog to the project of the CPU319-3 PN/DP.
When configuring the MODBUS_PARAM the respective local interface for the
ET200S has to be selected in the Modbus TCP Wizard! The other configuration
steps in the Modbus TCP wizard do not change.

6.2.1 Hardware configuration

Table 6-24

No. Instruction Comment

1 Create a new project in the SIMATIC | File > New
manager.

2 Right click the STEP7 projec;t a”?’ =+ ET2008 -- C:\Program Files¥Siemens\Step /s 7projiEt200s
insert the SIMATIC 300 station via : :
the menu "Insert New Object". =AET i i Symbalic name

reling field
Insert Mew Chject SIMATIC 400 Skation
SIMATIC 300 Skation
i SIMATIC H Station
Access Frotection " SMATIC PC Station
Charts » SIMATIC HMI Station
3 | Right click "Hardware" and select

"Open Object" to open the
hardware configuration of the S7-300
station.

ET2005
SIMATIC 30001]

Access Protection 2

Renarmez Fz
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No. Instruction Comment
4 | Add the IM151-8 PN/DP CPU from = !;!;l PROFIMET IO
the hardware catalog via drag&drop. (13 Additional Field Devices
+-[C] Drives
Hardware catalog: +-[] Gateway
SIMATIC 300 > PROFINET IO > +-(J HMI
I/0 > ET200S - IM151-8 PN/DP SRE BT
CPU +-[_7 ET 200eco PN
+-23 ET 200M
+-[23 ET 200pro
=] ET 2005
+-[7 G5O
¥ E IMM151-3 PN
¥ E IMM151-3 PN
¥ E IM151-3 PN FO W40
¥ E IM151-3 PN FOWED
¥ E It4151-3 PM HF
¥ E I151-3 PN HF V4.0
¥ E It151-3 PM HF WEB.O
¥ E It151-3 PM HF WE.O
¥ E It151-3 PH H5 %1.0
¥ E It151-3 PH HS V2.0
¥ E IM151-3PM ST V4.0
+ E IM151-3PM ST WE.O
¥ E IM151-3PM ST WE.O
+- g /
5 Configure the Ethernet interface of Properties - Ethernet interface PN-10 (RO/S2.1)
ETZOOS General  Parameters ]
assign the IP address 192.168.1.1
and create a _
new Ethernet network ItL: ;uezpzir::ilzz‘leec‘;edgl}esses are suggested.
Note: this menu opens automatically Pt TR Gataway
after inserting the module. Subnet mask: 255 255 255.0 : ED ot reuten
$& router
Addiess: '7
Subnet:
--- hiot networked - Mew...
Properties. ..
Delete
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No.

Instruction

Comment

Compile and save the hardware
configuration.

[ Hyy Config - [SIMATIC 300§1) (Configuration)
@) station Edit Insert PLC VWiew Options Window

D2 |5 & s ol D E

= (01 1151-8 PH/DP O

Ethernet[1]:

6.3

Configuring the CPU315-2 PN/DP with CP343-1 Lean

6.3.1 Hardware configuration
Table 6-25
No. Instruction Comment

1 Create a new project in the SIMATIC | File>new
manager.

2 Right click the STEP7 projegt anfj :\Program Files\Siemens\Step7is 7projiS7_CP34
insert the SIMATIC 300 station via e
the menu "Insert New Object". Obiect name Symbolic name

g field
SIMATLC 400 Station
SIMATIC 300 Station
SIMATIC H Station
SIMATIC PC Station

3 | Right click "Hardware" and select & $7_CP343 - C:\Program Files\Siemens\Step7is7proj\S7_CP343
"Open Ob]J ec.t" to. open the = S7_CP343 Object name Symbolic name
hardware configuration of the S7-300 SIMATIC 30001 o
station. Open Cbject Chrl+Al+0

Access Protection .3
Rename Fz

Modbus TCP Connection

V 1.0, Entry ID: 38586568 53




Copyright © Siemens AG 2009 All rights reserved

Startup of the Application

Configuring the CPU315-2 PN/DP with CP343-1 Lean

No. Instruction Comment
4 Insert a SIMATIC 300 via drag&drop. | = SIMATIC 300
+-[1 C7
+-[2] CP-300
+-[ CPU-300
+-[21 FM-300
+-[_ Gateway
+-[0 IM-300
+-00 M7FEXTENSION
+-[27 P5-300
-2 RACK-300
=lial
5 Insert a CPU315-2 PN/DP from the - SIMATIC 300
hardware catalog via drag&drop on +-7 CF
slot 2 of the rack. +-{23 CP-300
—-(Z] CPLU-300
There is no need to define CPU <] CPU 312
interfaces. Close the configuration +-_ CPU 312 IFM
dialogs which open automatically +-_1 CPU 312C
after inserted the CPU. +-[_] CPU 313
+-[_1 CPU 313C
Hardware catalog: +-{3 CPU 313C-2DP
SIMATIC 300 - CPU-300 > = [ CPU313CZ PP
CPU315-2 PN/DP - 6ES7 315- # [ CPU 314
2EG10-0AB0 > V2.3 +-(3 CPU 314 IFM
+-[_1 CPU 314C-2 DP
+-[_1 CPU 314C-2 PP
+-[C1 CPU 315
+-[_1 CPU 315-20P
-3 CPU 315-2 PHADP
--{{1 BEST 315-2EG10-04E0
e
6 Now insert the CP343-1. - éMﬂTIE 300
+ Cv
) =23 CP-300
Hardware catalog: 4 (] ASnteace
SIMATIC 300 - CP-300 > =7 Industrial Ethemet
Industrial Ethernet > CP343-1 Lean +-(2 CP 3431
- 6GK7 343-1CX10-0XE0~> V2.0 +-_] CP 3431 Advanced|T
=1 CP 3431 Lean
+-[[] FGET 343-1000-0<E0
=1L BGKT 343101 040<ED
v1.0
/2.0
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configuration.

@l station Edit Insert PLC

= =

No. Instruction Comment
7 Configure the Ethernet interface of Properties - Ethernet interface PN-I0 (R0O/S2.2) fgl
the CP343-1:
General  Parameters ]
assign the IP address 192.168.1.1 2 subrt s soloctad
and create a the nest avalable addresses are suggested.
new Ethernet network
IP address: 19216811 gat;":‘?o A
Note: this menu opens automatically Subnet mask: 255.255.255.0 e
after inserting the module.
Addiess
Subnet:
- not networked - Mew...
Properties...
Delete
oK Cancel Help
8 Compile and save the hardware
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6.3.2 Creating a project for Modbus TCP
Table 6-26
No. Instruction Comment

1 Open the sample projects for
Modbus TCP CP via the “File >
Open” menu.

Open Project

Uszer proiects' Libraries  Sample projects |Multipmiects|

1 arne

| Storage £

% MODEUS_PH_CPU_ExaMPLE
MODBUS_TCP_CF_E

C:\Progre

% PROJECT-ETHERMET _en E:\Prnra
% PROJECT-PROFIBUS _en C:4Progrs
%ZEnDLD'I _STEP7_STL_19 C:MProgre
P o e e Jp— P -
S
Selected
|Jzer projects:

2 Copy the blocks from the sample
projects for a server or client
application and insert it in your
Modbus project

Overwrite the already existing OB1.

E SIMATIC Manager - [MODBUS_TCP_CP_EXAMPLE -- C:\Program Files\S

P Fle Edit Insert PLC Wiew Options Window Help

D 37§ By el 2 g% =&

|| <NaFi

=29 MODBUS_TCP_CP_EXAMPL

| Sembolic name

SIMATIC 400[Client]
SIMATIC 400(Server]
= SIMATIC 300(Chent)
=@ cru3s20P
=] S7-Program(3)

CL_EX
DMPLETE RE
ERR

B Sources

JF CP 3431 Advanced
SIMATIC 300(Server)
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6.3.3 Configuring Modbus TCP connections
Table 6-27
No. Instruction Comment
1 Open the OB100 and process the Ff Client configuration in $7-300

initialization parameters to adapt the
Modbus data areas.

For the application example
described here the following

ffadapt the initialisation parameters according to your configuration

ary "CONTROL DAT"

e

1 ffaccording to NETPRO
"CONTROL DAT"._ID

-

e

WHELEFI00 Ffaccording to HW-Config

configure it in a way so that it can be
used for the Modbus TCP
communication to Modicon M340.

parameters have to be assigned T "CONTROL DAT".LADDE.
(see figure). For areas not used #/first memory area
enter a zero. E ;'-EDNTRDL DAT".data type_l AifHolding register
T "CONTROL DAT".db 1
(L 10o0] N rou o
Client: ; -']'-EENTRDL DAT".start_l e 10 e 52
_L 393
1. DB: DB11 area: 100 — 399 T "CONTROL DAT".end_l
as Holding register /isecond memory area
(data_type = 3) T "CONTROL DAT".dats type_Z  //Input register
_L 1z
2. DB: DB12 area: 400 — 600 T "CONTROL DAT".db_z
as InpUt regISter mTRDL DAT" .start_Z Aifrom 400 to €00
(data_type = 4)
3. - 8. DB: not necessar T R e
' ' ' y L o ffthird memory area
T "CONTROL DAT". data type_3 Ainot used
Server: ? ?CDNTRDL DAT" db_3
1' DB I:|)_|B:J area Ot— 500 2 ?CDNTRDL DAT".starc_3
as Holding register L o
(data_type = 3) T CONTROL DAT". end 3
2. DB: DB12 area: 720 — 900
as Holding register
(data_type = 3)
3. — 8. DB: not necessary
2 Adapt DBs for Modbus data areas in Rddvess |Name Type Initial value
S7 project .o STRUCT
Cl|ent appI|Cat|on +0.0| |DE_WAR ARDAT[O..200] WME1E 0
*z.0 WORD
DB11 ARRAY[0...300] P ), BERVET
DB12 ARRAY[0...300]
Server application:
DB11 ARRAY[0...600]
DB12 ARRAYI[0...300]
3| Open NetPro.
File Edit Insert PFLC Wiew Options Window Help \
0|27 2 B[t < Mo Filer » BN
4 Insert a new connection and

SIMATIC 300(1)

MPILDP :FN-II:I |I3F

3431

e Connection  Chrl+M

Download k

Etherneti 1)
Industrial Ethen

Rearrange

Object Properties. .. alk+Return
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No. Instruction

Comment

5 In the dialog field "Insert New
Connection".select "TCP
connection".

Under "Connection Partner"
select "Unspecified".

Note: once this has been confirmed
the properties window of this
connection will open automatically.

X

Insert Newr Connection

Connection Parther

=I-[&] In the curent project
- B 57_CPa43
- [Unzpecified)
- Al broadzast stations
—ee Bl mAlticast stations
% I unknown project

Station: |[Un$pecified]

Connectian

Type:
-

| 0k I Apply | Cancel | Help |

6 Assign an unambiguous name for
the connection in the properties
dialog of the TCP connection (e.g.
Modbus TCP to Modicon).

If the S7 CPU is the Modbus client
enable the function "Active
connection establishment".

Properties - TCP connection rg|
General Information l Addiesses | Options| Overview | |
Local Endpaint Block Parameters
1D [hex]: 0001 4050 - 1—p
Marme: | |M0dbus TCF to Modicon |

WHIGHOT 00— LADDR

Yia CP: |EF' 343-1 Lean [R0/54)

Route...

¥ Active connection establishment I

=

Cancel Help
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No. Instruction Comment
7 Once _the active connection Properties - TCP connection [‘S_<|
establishment was selected an IP —
address and a port number of the General Infarmation Addiesses l Dptions] Overview ] ]
communication partner (Modicon Poits from 1025 through 65535 are available.
M340) has to be known. The local [For further parts, refer to online help]
port is of no significance in this case.
Local Remate
In the case of a passive connection IP (decl: 192.188.1.1 192.168.1.10
establishment, IP address or port of FORT [deck  [2000 [502
the communication partner does not I—
need to be known. Only the local
port has to be configured. A
connection query from a remote
communication partner has to take
place on this port (local port: 502).
Cancel Help
Confirm the entry by clicking "oX" . |
8 Save and compile.the changes made ﬁ; NetPro - [S7_CP343 (Network) -- C:\Pra
and afterwards exit NetPro.
B petwork, Edit Insert PLC Wiew Options b
= 8§ s g | B
M1 1)[5ave 2nd Compie|
MP
SIMATIC 300(1)
=il
3
Ethernet( 1)
Industrial Ethernet
6.3.4 Downloading project
Table 6-28
No. Instruction Comment
1 Mark the SIMATIC 300 station in the ] _
SIMATIC manager and load the i SIMATIC Managen - 57_CP343
project into the controller. File Edit Insert PLZ Wiew Options Window Hel
Note: ,, o= -
if asked via which interface you D = g‘ CIH:' ﬁ b Eﬁ
would like to created the connection . .
to the CPU315 you have to select =787 _CP343 - C:\Program File:[SSMEeE]siS
the IP of the CP. 57 _CP343 Hardware
Modbus TCP Connection
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6.4 Configuration of Modicon M340
To be able to better comprehend the application example, the following points will
explain how the Modicon M340 has to be configured to allow a Modbus TCP
connection with a SIMATIC station.
In the application examples included these steps do not need to be carried out
anymore.
6.4.1 Using application example
Table 6-29
No. Instruction Comment
1 Open client or server application. File = Open..
In the steps that follow, open the
application example included in
delivery for the Modicon. M340.
Client: ,m340_client_s7_server.stu”
Server:, m340_server_s7_client.stu”
2 Open the already created user A sample program with the corresponding data areas
program in the menu "Section". already exists.
3 | Rebuild all project. munication_SIMATIC : [MAST]]
Debug  Window  Help
AR E O & | & @ =40 E
- Rebuild all project
4 | Create an online connection 4 Unity Pro XL : M340_SERVER_S7_CLIE
between PG/PC and Modicon M340.
r&l File Edit View Services Tools Build PLC
2 EEHE
Ll [ S
E = ]
5 Transfer the server or client program : )
in the Modicon M340. » Unity Pro XL : M340_SERVER_S7 CLI
ril File Edit “iew Services Tools Build PL
"=
FfEn R | YT @
: |
[ Dosricn roe .
=} = . —
6 | Startthe CPU & Unity Pro XL : M340_SERVER_S7_CLI
ril File Edit View Services Tools Build PL
==
% 0@ [B]rie
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6.4.2 Hardware configuration
Execute the following steps to configure the Modicon M340 hardware.
The table deals with the hardware of the application example. If you are using a
different hardware, you have to adjust the configuration accordingly.
Table 6-30
No. Instruction Comment
Create a new project in Unity Pro XL | File>New
[ Show all versions
FLC | in. 05 Yersion | Dezcription
= Modicon 340
B P34 1000 0z.00 CPU 340-10 Modbus
Bbkdrs P34 2000 0z2.00 CPU 340-20 Modbus
B P34 2010 0z.00 CPU 340-20 Modbus CaAMNopen
Bibdrs P34 2020 02.00 CPU 340-20 Modbus Ethernet
Bz P34 2030 CPL 240-2
3 Configure the project settings under Project Seftings ? X
"Tools = Project Settings ; :
, " Buiid ]Edltors] Language extensions | Operator Screens |
- Build™
Management of build meszages
‘Warnings Reset
[ Wariables not used [~ Multiple writing of variable
[ Parameters not assigned [~ Multiple use of FB instance
[~ DDT Mapping compatibility
[ Contral number
Masirmumn alloveed
Enrars
[ Contral number
Mazimum alloved
Overlapping of addresses
Generates: (¢ nothing ¢ & warning " an emar
Upload Infarmation Diagnostics
& Includs ™ Application diagnostics
W Commerts [variables and bypes) Application
I Animation tables ek
O Without W System diagnostics
PLC embedded data Language Geman :‘v
Free memary [k Bytes] 1
Data dictionary r Code generation
Vittual cornected mode I™ Generate with LD link animation
[ Enable [ Optimized Code
ak. | Cancel Help
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No. Instruction

Comment

4 Configure the project settings under
"Tools = Project Settings
- Language extensions":

Project Settings

Build } Editars Language extensions leeratorScreens

Source structure elements
Reset

I¥ Allow procedures

¥ Allows subroutines

Sequential Function Chart [SFC) D ata types
v Allow usage of EBOOL edoe

v Allow INT/DINT in place of &WY_BIT
¥ Allows bit extraction of INT & WORD

[ Directly represented aray variables

¥ Allow macro sections

[~ Allow multiple token

v Allows dynamic anays
[AMY_ARRAY 4]

[ Dizable array size compatibility check

Textual languages IL/ST)
v Jégﬁw emply parameters in non-farmal

Identifiers [ Allow jurp and label (ST)
I Allow leading digits I~ Allow muli sssignment [2:=bi=c:] [ST)
Clverezeir et [ Allow nested comments
{* Standard
" Extended ’
Graphical languages FED/LD
" Unicode P B J

¥ Usage of 5T exprassions

oK Cancel Help

5 Open the hardware configuration by
double-clicking "PL.C bus" in the
"Project Browser" menu.

Project Browser

%a Structural wiew

....... a’ Project

e TR a’ Configuration
. 0: PLC bus
........ 38, 3 : CANopen
-------- [}, Derived Data Types
-------- [, Derived FB Types
[ {3, variables & FB instances
-------- &, Elementary Yariables

6 The hardware configuration is
already equipped with power supply
and the communication module.
Right click onto a free slot in the rack
to add I/Os.

Insert a DDO1602 in position 1 and a
DDI1602 in position 2.

Change the PLC BUS to BMX P34
2030 01.00.

il PLC bus

Bus:

ller: P24 2030 01.00 ~|

Modbus TCP Connection
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No. Instruction

Comment

7 Right click the rack to adjust the
existing hardware.

In the application example a rack
with 4 slots is used. Therefore the
rack with 7 slots configured here has
to be exchanged for a rack with 4
slots.

Clear Rack

Replace Rack..

6.4.3 Configuring an Ethernet interface for Modbus TCP
Table 6-31
No. Instruction Comment

1 Right click “Networks” in the
“Project Browser"“under
“Communication® and select the
“New Network®menu to insert a
new network.

........ B’ Motion

o — {3, Communication

Mew Metwork. ..

Add Hyperlink ...

UJE s PRI R e —m—"

Add User Direckary ..

2 Select Ethernet as network and
assign the name “Ethernet_1"“.

Add Network

M etk l Eomment]

List of available Metworks:

Change Mame:

Ethemet_1

X

oK | Cancel

Help
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No. Instruction

Comment

3 Now the local Ethernet interface has
to be configured.

You get to this menu by left double-
clicking on the just created network
“Ethernet 1" under the
“Networks“ menu

Change the "Model Family" to
"CPU2020, CPU2030“and assign
the IP address as well as the subnet
mask.

IP address: 192.168.1.10
Subnetwork mask: 255.255.255.0

After successful configuration exit
this menu and accept the changes.

Maodule Address
Rack [0

Ii— T

Mladel Family

| CPU 2020, CPU 2030

Module IP Address
IF Address Subnetwark Mask Gateway

IP Configuration |Msssaging | SNMP | Bandwicth |

IF addre=s configuration

(& Configured

IP address 2.8, 1 .10

Subnetwork mask 266, 266, 265, 0

Gateway address o. 0. 0.0

(" From aserver

Ethernet configuration

{* Ethernetll " a023

4 The newly created network now has
to be assigned to the hardware.

For this purpose open the Ethernet
interface in the hardware
configuration by double-clicking it
“Project Browser = Project
- Configuration = PLC bus
- BMX XBP 0400 > BMX P34
2030 = Ethernet".

=3, Configuration
=i, 0 PLC bus
= [l 0 BMX HEP 0400
........ (P} (P} : BMX CPS 2000
e, O BMX P34 2030
........ @ L CAMOpEn
........ [ Iy Ethernet
........ B, t:EMXDDO 1602
........ EV 2 1 BM¥ ODI 1602

5 Double-click the "Channel 3*field
in the Window just opened up
“0.0:Ethernet”

Select "Function“*ETH TCP IP
from the drop-down list of the menu.

Inthe "NET Link“ menu select the
previously configured netzwork
“Ethernet 1" from the drop-down
list.

Close the window and accept the

changes.

Funchian:

|ETH TCRIP ~|
Tasgk:

h_let Ltk )
I Ethernet_1 - I

Modbus TCP Connection
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6.4.4 Creating a project for Modbus TCP
Table 6-32
No. Instruction Comment

1 Create a new section.

click

Project Browser = Station
- Program > Tasks > MAST
- Sections = right mouse

----- @, Program
[ — @J Tasks
S =1
[, 3R
e — a’ Everts

m, Timer Evw Import ...

m’ 0 Ever

----- m’ Animation Tabl

""" En!a Operator Scree Add User Directary ...
Add Hypetlink ...

----- m Documentation

‘ | ‘ |‘ ‘ N

structure can be used for the
declaration of variables.

- Derived Data Types

2 Define a structure in the "Derived
Data Types" menu. This predefined

Project Browser —> Station

Variables DDT Types l Function Blucks] DFE Tepes

Filker

®

& (d1[0]
& fd1[1]
& (d1[2]
& (d1[3]

T G v

INT
INT
INT
INT

3 Only in client application:

type string[32].

Project Browser >

Elementary Variables

M340.

create a variable with the initial value
"Ethernet_1{192.168.1.1}" from data

Variables & FB instances

Note: this variable is necessary for
addressing the communication
partner (S7 station) of Modicon

Rk

Watiables ] oot Typas] Function Blucks] DFE Types
Filter

4 Only in client application:

for the READ_VAR and

M340 as client:

Project Browser —>

Derived Variables

WRITE_VAR functions variables are
necessary which also serve as send
or receive memory. Create the
displayed variables for Modicon

Variables & FB instances

Wariables l DDT T_l,lpes] Function Blocks] DFE Types

Filker
T % Name I
Marne Addresz = alue
. e ;
+- @ ar20 fld1 w510
#- @ receive buffer fld1 Zrwd 00
#- @ send buffer fld1 w500

L

5 Only in server application:

Read zone: from %MW400

declare variables in the server which
can be accessed by a Modbus client.

Wariables l oot Types] Function Blocks] DFE Types

Filter

Rk

+- [l .sen |_buffer
-

Addresz * Walue

66
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No. Instruction Comment
Write zone: %MW100 - %MW399
Project Browser —>
Variables & FB instances =
Derived Variables
with the aid of the FBB Input | = |t 0|
Assistant the functions "READ_VAR, Function and Funclion Block types l
WRITE_VAR and ADDM" are
inserted. Y| % Name [
LibrariesF amilies | Mame -
Right click an opened section in the {3 <Application> + [ ADDM
editor program to open the assistant. =8 <Libset V40> + B CAMCEL
0 Baselib + @ DATA_EXCH
e + [ INPUT_BYTE
Server app”cation: {3 Extended +-@ IMPUT_CHAR
+ (3 CONT_CTL +{ OUT_IN_MBUS
+(3 CustomLib + [ PRINT_CHAR
the blocks are not needed. +-(Q Diagnostics = READ_VAR
+-C3 140 Management +-@ SEND_EMAIL
+-[3 MotiorFunctionBlock +-@ WRITE_WAR
7 Only in client application:
insert READ_VAR and supply with A =
parameters: ERNE.I':'QD_VEAED
ADR - address — IapR RECP|l—ar
OBJ - object type ' — OB
NUM - first object 3: :g“‘
NB - object number an2— GEST—GEST —an2
GEST - management_param
RECP - receiving array
8 Only in client application:
5
insert WRITE_VAR and supply with WRITE UAR“
parameters EN TENO—
ADR - address Wﬁﬂ'ﬁ
OBJ - object type —— 55;1
NUM -> first object 4—{HB
NB - object number amrll— EmlS
20— GEST—GEST —anz0
EMIS = data to write * =
GEST - management parameter
9 Only in client application: B
1
ADDM
insert ADDM and supply with .
parameters sEZ—IN OUT|—
IN = address string '
OUT - connect to ADR parameter

Modbus TCP Connection
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711

Operation of the Application

The following chapter describes the operation of the application examples included

in delivery.

Operation of CPU319-3 PN/DP and IM151-8 PN/DP CPU

For the CPU319-3 PN/DP and the IM151-8 PN/DP CPU the Modbus TCP client
jobs are triggerd via PG/PC. For this purpose the variable tables are used which
enable control of individual DB variables.

When the S7 stations are configured as server the job only has to be started once.
The server will then constantly monitor the configured port and will wait for an

arriving client job.

For the S7 client and server application there is the option to change the Modbus
TCP data via a variable table ("VAT_DB11-15%).

S7 station is client

Reading data from the server

To be able to read data from the Modicon M340 via Modbus TCP follow the
instructions of the table below.

Table 7-33: Reading data from the server

No. Instruction Comment
1 Open the variable table
"Client_read_from_
server"
2 In the menu bar click the %‘J’ar - Client_read_from,_servern
“Monitor variable“ Table Edit Insert PLC Varisble Wiew Options ‘Window Help
icon to change to the online | | | D@l & % [m(@ || x| =[2| » plas] <] 6
view. -
Rk Client_read. from,_server, — $7_319. ClientiSIMATIC $7-300 (Client)\CPU 319 IENERETEN|
Al sddress Syrnbol Display format | Status value Modity value
"CONTROL_DAT" ENG_ENR. BOCL
DE1.DBX 12.2 "CONTROL_DAT DISCOMMECT BOOL
DE1.0BX 330 "CONTROL_DAT® LICENSED BOOL
DB1.DBY 3341 CONTROL_DAT' BUSY BOOL
DB1.0BX 33.2  "COMTROL_DAT".COMM_ESTABLISHED BOOL
DE1.DBX 333 "CONTROL_DAT" DONE_NDR BOOL
DE1.DBX 334 "CONTROL_DAT' ERRCR BOOL
DE1DBW 34 “CONTROL_DAT® STATUS_MODBUS HEX
DE1DBW 36 "CONTROL_DAT® STATUS_COMN HEX
DB1.0BD 40 CHARACTER
DB1.0BD 44 CHARACTER
3 Modify the variables DE1 DEW 88 "CONTROL_DAT" Save_STATUS_MODBUS  HEX
. . DE1DEW 90 "CONTROL_DAT" Save_STATUS_COMM  HEX
displayed in the screenshot | - " CHARACTER
Right mouse click DB1DED g8 CHARACTER
. DB1 DEW 102 "CONTROL_DAT" Court_Done DEC
> Modify DB1 DEW 104  "CONTROL_DAT" Court_Error DEC
DB1DBB B8  “CONTROL_DAT"UMIT DEC
DB1.DBB 69 > B#16#04 DE1DEE B9 “CONTROL_DAT"DATA_THFE HEX i1 6#04
DB1.DBW 70 - 400 DE1DEW 70 "CONTROL_DAT" START_ADDRESS DEC 400
DB1.DBW72 >4 DE1 DB 72 "CONTROL_DAT" LENGTH DEC 4
DE1 DEW 74  "CONTROL_DAT"TI DEC
DB1.DBX 76.0 > false DB1 DBX 760 "CONTROL_DAT" WRITE_READ BOOL
68 Modbus TCP Connection
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No. Instruction Comment
H Address Symbal [ Display formet] Status vaiue [ Moty value
4 MOdIfy ENQ—ENR DET.DBX 121 "CONTROL_DAT"ENG_ENR BOCL ifalse ]
+ Monitor CEr+F7
DE1.DBX 122 "CONTROL_DAT DISCORNNECT BooL felse Mady Cirleea
DE1.DBX 330 "CONTROL_DAT"LICENSED BooL 1 false
R|ght mouse C“Ck DB1DBEX 331 "CONTROL_DAT"BUSY BooL 1 fase Update Manitor Values F7
DB1DBX 332 "CONTROL_DAT" CONN_ESTABLISHED BoOL [ fase Activate Modify Value Fo
> Modif y to 1 DB1.DBX 33.3 "CONTROL_DAT" DONE_NDR BOOL [ false
DE1.DBX 334 "CONTROL_DAT"ERROR BooL 1 false Cri+0
DE1.DBW 34 "CONTROL_DAT"STATUS_MODBUS HEX Wil B#A090 ‘
DE1.DBW 35 "CONTROL_DAT" STATUS_CONN HEX Vi1 620000 ;”t g';;
DE1.DBD 40 CHARACTER il i
DE1.DBD 44 CHARACTER
Delete Del
i i ress yimbol Display farm us value odify value
isplay received data el Symio| Display formeat| Status val Modify val
IDEI11.DE|\"\" Of"DaTs HEX AR GR0000 R G000
i DE11 DEW 2 "DATA HEX W1 GRO000 WA GR0000
Open the variable table DE11DEW 4 "DATA HEX W1 #0000 W1 E#0000
"VAT_DB11-15" and DET1DEW & "DATA HEX W1 #0000 W B#0000
change to the online view.
DEM2DEW 0 "DATA HEX W B0 2E W1 E#0000
DE12DEW 2 "DATA HEX W ER001 & WA BR0000
DE1ZDEW 4 "DATA HEX W #0098 Wit 20000
DE12DEW & "DATA HEX AR GR0002 R G000

Writing data in the server

To be able to write data from the client in the Modbus TCP server (Modicon M340),
please follow the instructions in the table below.

Table 7-34: Writing data in the server

No. Instruction Comment
1 Open the variable table
"Client_write_to_server"
2 ‘|‘I’l the menu bar click ﬂ?‘e % Yar, - Client_write_to_server
Monitor variable Table Edit Insert PLC ‘ariable Wiew Options ‘Window Help
icon to change to the online - g
Vi, crand #| DIs|@| & % [ml@[| | x| %[3] K|
% Client_write_to_server -- S7_319_Client\SIMATIC §7-300 (Client)A\CPU 319-3 PN/DP
A sddress Symbal Display format | Status value ]
DE1 DED 44 CHARACTER
DE1DEWY 85 "CONTROL_DAT" Save_STATUS_MODBUS HEX
DE1DEWY 90 "CONTROL_DAT" Save_STATUS_CONM  HEX
DE1.DED 94 CHARACTER
DE1.DED 98 CHARACTER
DE1 DEWY 102 "CONTROL_DAT" Count_Done DEC
DE1 DEW 104 "COMTROL_DAT" Court_Error DEC
3 Modify the variables DE1 DED 95 CHARACTER
dlsplayed in the screenshot DBl DEVY 102 "CONTROL_DAT".Court_Done DEC
DE1.DEW 104 “COMTROL_DAT" Court_Error DEC
Right mouse click DEIDBE B6  "CONTROL DAT*LUNIT DEC
> Modify DE1DBB 63 “CONTROL_DAT"DATA_TYPE HEX Bt £#03
DB1.DEVM 70 "CONTROL_DAT"START_ADDRESS DEC 100
DE1DEW 72 COMTROL_DAT LENGTH DEC 4
DB1.DBB 69 > B#16#03 | petpew 74 “CONTROL DATTI DEC
DE1.DBX 76.0 "COMTROL_DAT" WRITE_READ BOCL
DB1.DBW 70 - 100
DB1.DBW 72 >4
DB1.DBX 76.0 - true
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No. Instruction Comment
4 MOdlfy send data in DB11 A pddress Symbal Display format| Status value todity walue
DE11.DEVY  Of"DATA HEX W ERT AB2 W ER0000
. DE11.DEv 2 "DATA HEX W BRSBEF WA BR0000
Ppen the Vanab"le table DE11.DEVY 4 "DATA HEX W1 ERODEC WE1 GR0000
VAT_DB1 1_15 and DE11.DEVY B "DATA HEX W ERO0EL W ER0000
change to the online view.
DE12DEWY O "DATA HEX W BRO0ES W GR0000
Modify the variables that DE12DEMY 2 "DATA HEX Y1 ERODEC W1 5R0000
are marked in screenshot. DE1ZDEWvY 4 "DATA HEX Vi1 B#SBIF W1 B#0000
DE12DEWVY B "DATA HEX W ERT AB2 W ER0000
5 Open the Val'lab|e table J Address | Symbol | Dizplay format | Status value ‘ Modify value |
P . Y DB DEX 121 “COMTROL_DAT" ENG_EMR. BOOL falze
Client_write_to_server DB1 DEX 122 "CONTROL DATY DISCONNECT B00L 1 false v Monitar
again. D1 DAY 330 “CONTROL_DAT" LICENSED BOOL [ falze Madify
DB DEX 334 "COMTROL_DAT" BUSY BGOL Efalse Update Moritor Yaluss
DB DEX 332 "CONTROL_DAT" COMM_ESTAELISHED  BOOL true ; i
B — - Activate Madify Value
Modify ENQ_ENR to send DB1 DEX 333 "COMTROL_DAT" DOME_MNDR: BOOL 0 taise
the data from DB11 to the DB1.DBX 33.4 "CONTROL_DAT"ERROR B00L 1 false : al
Modbus TCP server DB DEW 34 "CONTROL_DAT" STATUS_MODBUS HEX Vi1 B#ADS0 Modify Address to 0
’ DB DEWY 35 “COMTROL_DAT" STATUS_CORN HEX W E#0000 cut
DE1 DED 40 CHARACTER L Copy
Right mouse click
> Modify to 1
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71.2 S7 station is server
The following steps describe how to modify the data from the S7 Modbus TCP
server. This data is read by the Modbus TCP client (Modicon M340).
Table 7-35
No. Instruction Comment

1 Open the variable table
“VAT_DB11-15"

2 In the menu bar click the F Var - VAT _DB11-15
“Monitor Variable" Table Edit Insert PLC Varisble View Options ‘Window Help
icon to change to the online | | «| n|=(@| &| &|ml@|- || x| =[] K|
view.

E4 VAT _DB11-15 -- S7_CP343_Serven\SIMATIC $7-300. {Server\CPU315-2 Ph/DP IR ETETA|
Al address Symbol Display fortnat | Status value Modity value
CE11.CEMN DI"RE(37 HEX WA ERI41 2
DB11.DBEWY 2 "REG_ HEX WA GR#SETE
DB11.DEY 4 "REG_ HEX W ERI0AR
DB11.DEW 6 "REG_ HEX W BECDEF

3 Modify the variables Address | Svmb01 Display format | Status value todify value
displayed in the screenshot | |pe11DEw 0 "DATA HEX Yl G541 2 i G541 2
Right mouse click DE11.DEVY 2 "DATA HEX Wil GRSETE Vi1 GRSETS
> Modify DB11.DBW 4 "DATA HEX Yy BRI0AD Y1 GRI0AE

0B11.0BW B "DATA HEX Vy#1 BRCDEF Wi BRCDEF
DB11.DBW O >
WH#16#3412 DR1ZDEW 0 "DATA HEX Vi BE0000 Vi1 BRO000
DB1Z2DEW 2 "DATA HEX Vi1 GA0000 Vi1 BRO000
DB11.DBW 2 > DE12DEW 4 "DATA HEX W1 GRO000 | Wi 60000
WH#16#5678 DE1ZDEW & "DATA HEX Vi1 6#0000 Vi1 G#0000
DB11.DBW 4 >
W#16#90AB
DB11.DBW 6 >
W#16#CDEF
These values are read from
the Modicon M340 via
Modbus TCP.

4 | In the opened variable | sddress | Symbol Display format | Status value Modify velue
table you can also check DB11.DBW 0O "DATA HEX W B34 2 VA R34 2
the data that is written in DBE11.DBW 2 "DATA HEX Wi BRSBTS VW1 BRSBTS
the server by the client. DB11DBW 4 "DATA HEX Y GHE0AR VW ERA0AR

DE11.DEW & “"DATA HEX V1 GRCDEF Vi ERCDEF
DE1ZDEW 0 "DATA HEX Yy G000 Vg BR0000
DE12DBW 2 "DATA HEX VY1 620000 W1 BR0000
DE1ZDEW 4 "DATA HEX Yy G000 | VT BR0000|
DE12DEW & "DATA HEX V1 0000 i BR0000
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7.3 Operation of CPU315-2 PN/DP + CP343-1 Lean

For the CPU315-2 PN/DP + CP343-1 Lean the Modbus TCP client jobs are also
triggered via PG/PC. Variable tables are also used which enable control of
individual DB variables.

When the S7 stations are configured as server the job only has to be started once.
The server will then constantly monitor the configured port and will wait for an
arriving client job.

For the server application there is the option to change the Modbus TCP data via
variable table.

7.31 S7 station is client

Reading data from the server

To be able to read data from the Modicon M340 via Modbus TCP follow the
instructions of the table below.

Table 7-36: Reading data from the server

No. Instruction Comment

1 Open the variable table
"Client_read_from_server"

2 | Inthe menu bar click the E var - [Client_Job -- S7_CP343_Client\SIMATIC S7-300 (Client)\CPU31/5-2 PN/DPAS7
Monitor variable®iconto K2 Table Edit Insert PLC Warisble Wiew Options Window Help
change to the online view. = g
g #| D[e|E| S| &|ml@[ || x|[% ] x o]
,‘Q Address Symbol | Dizsplay formst | Status value | Moclify
1 |DB1 DBX 52.0 f"COMTROL DAT" EMNG_ENR BOOL . falze tru|
2 DBE1.DEX 924 "COMTROL DAT"LICENSED BOGL . falze
5 DE1.DEX 922 "COMTROL DAT"BUSY BOGL . falze
4 DBE1.DEVW 94 "CONTROL DAT'.STATUS HEX Wi 6READS0
& DE1.DEVY 136 "COMTROL DAT".COUNT_ERROR DEC 1]
B DE1.DEVY 138 "COMTROL DAT".COUNT_DONE DEC 1]
7 DB1.DEVW 140 "COMTROL DAT" Save_STATUS HEX Wi 60000
g
3 Modify the variables displayed Client_Job -- @57_CP343_Client\SIMATIC S7-300 (Client)\CPU315-2 PN/DPAS7 Pro...
n the SCreenShOt ;’Q Address | Symbol | Dizplay mrmat| Status value | Moty value_|
nght mouse Cl |Ck i DB1 DBEW 135 "CONTROL DAT".COUNT_DOMNE DEC 2
X 7 DB1 DBV 140 "CONTROL DAT" Save_STATUS HEX W1 R ADDE
> Modify EN
D B 1 . D B B 1 26 9 B#1 6#0 1 E IPMCOMNTROL_DAT" Save_STATUS_FUMC
1_El DB1.0BD 144 CHARACTER MOoDE
l DB1.0BD 148 CHARACTER uscP
12
DB1 * DBB 1 27 9 B#1 6#04 E DB1DBB 126 “COMTROL DAT".UMT HEX B 61 BB
i DB10BE 127 "CONTROL DAT"DATA_TYPE HEX B 6404 B 6404
15 DB1DEWVY 128 "CONTROL DAT"START_ADDRESS HEX W1 E#0190 W1 E#0190
DB1 . DBW 1 28 9 E DB1 DBV 130 “"CONMTROL DAT".LEMGTH DEC 4 4
W#16#0190 17| 081 DBV 152 "CONTROL DAT i TEC z
E DB1.DBH 1340 "CONTROL DAT"WRITE_READ BOCL .false

DB1.DBW 130 >4

DB1.DBX 134.0 > false

4 | Modify ENQ_ENR (DB1.DBX
92.0)

Client__Job -- @57_CP343_ClientASIMATIC $7-300 (Client)\CPU315-2 PN/DP|

Symbol
DE1 DEX 920 "COMNTROL DAT" EMG_EMNR

Digplay format | Status value

talze

Right mouse click DB1DEX 92 "CONTROL DAT"LICENSED BOOL ] falze
> Modify to 1 DB1DBX 922 '"CONTROL DAT'BUSY BOOL [ falze
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No. Instruction Comment
5 D|sp|ay received data Address Symbol Display format| Status value | Moclify value

DE1 DEVY O] "DATA HEX W1 ERO000 Wi BRO000
DE1 DEWY 2 "DATA HEX W1 EO000 Wit BRO000

Open the variable table DE11 DEWY 4 "DATA HEX Yy BRO000 Wi B0000

"VAT_DB11-15" and change to | oet1oew & "Data Hex Vi1 EAO000 Wy E0000

the online view.
DEM2DEW 0 "DATA HEX VT 01 2E Wi BRO000
DEN2DEW 2 "DATA HEX Y ERD01E Wi BR0000
DEN2DEW 4 "DATA HEX A Wi BRO000
DEN2DEW E "DATA HEX W ERO002 Wit BRO000

Writing data in the server

To be able to write data from the client in the Modbus TCP server (Modicon M340),
please follow the instructions in the table below.

Table 7-37: Writing data in the server

No. Instruction

Comment

1 Open the variable table
"Client_write_to_server"

2 In the menu bar click the
“Monitor variable®icon to
change to the online view.

Féef war, - [Client_Job -- $7_CP343_ClientASIMATIC §7-300 (Client)\CPU315-2 PN/DPASY P
&ﬁ Table Edt Insert PLC Variable Wiew Options ‘Window Help

& Dia| @ »lel| o] x| [F2] M Syl |~

’.él Address | Symbol | Display format | Status value | Modify ve
1 DE1.DEX 920 I"CONTROL DAT".EMGI_ENR BOOL . falze true
N DB1DBX 821 “COMTROL DAT LICENSED BOOL . falze
El DB1.DBX 922 "CONTROL DAT'.BUSY BOOL . falze
4_ DB1.DE 94 "CONTROL DAT".STATUS HEX W1 BRA0S0
5 | DB1 DBV 136 "CONTROL DAT" COUNT_ERROR DEC a
5 | DE1.DEV 133 "CONTROL DAT".COUNT_DORE DEC a
?_ DB1.DE 140 "CONTROL DAT" Save_STATUS HEX W] BRO000
=

3 Modify the variables displayed

in the SCreenShOt ;“ Address | Symibol | Display format| Status value | Modify value |
Right mouse click 6 | | DB1DEW 135 "CONTROL DAT".COLNT_DONE DEC 4
. 7 DB DEWY 140 "CONTROL DAT" Save_STATUS HEX 1 ERA006
- Modify o
DB1.DBB 126 - B#16#01 9 | rCONTROL_DAT' Save_STATUS_FUNC
10| DB1DED 144 CHARACTER MODE'
11| DB1DED 148 CHARACTER UsCP
DB1.DBB 127 > B#16403 2]
13| [DB1DBE 125 "CONTROL DAT'LNT HEX BRIE#0T ERE
(14| |DB1DBB 127 "CONTROL DAT" DATA_TYPE HEX B#15#03 Bl 6403
DB1.DBW 128 > W#16#0064 15| [DEN DB 128 "CONTROL DAT" START_ADDRESS HEX VUR1GRO0E4 VW1 640064
16| |DB1.DEW 130 "CONTROL DAT"LENGTH DEC 4 4
(17| BN DBW 132 "CONTROL DAT"TI DEC 4
DB1.DBW 130 >4 16  DB1DEX 1340 "CONTROL DAT"WRITE_READ BOOL [ irue
DB1.DBX 134.0 - true
4 Modify send data in DB11 Al sddress Symbol Display formst | Status valle Moddify walue
DB11 DEVY  OfF"DATA HEX WRERT A2 AR ER0000
. D11 DEVY 2 "DATA HEX R BRSBSF AR E#0000
Open the variable table DE11DBW 4 "DATA HEX W1 E#0DEC Wi1620000
" "
VAT_DB11-15" and change to DET1 DEWY 6 "DATA HEX Vi1 ERODER, VR E#0000
the online view.
DEM12D0BW 0 'DATA HEX W1 ERO0ES, W1620000
Modify the variables that are DE12DBWY 2 "DATA HEX i BRODEC V1 BA0000
marked in the screenshot. DE12DEVY 4 "DATA HEX Vi1 B SESF V1 G#0000
DBE120EMY 6 "DATA HEX WRERT A2 AR ER0000
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No. Instruction Comment
5 | Openthe variable table Client_Job -- @57_CP343_Client\SIMATIC $7-300 (Client)\CPU315-2 PN/DP'S:
Cllent_wrlte_to_server agaln' A Address Symbol | Dizplay format | Status value I
) DE1DEX 820 "CONTROL DAT" ERG_ERR B0l falze
Modify ENQ_ENR DE1DEX 921 "CONTROL DAT"LICENSED BOOL [ false
3 DE1 DB 822 "CONTROL DAT" BUSY B0l .false
Right mouse click
> Modify to 1
7.3.2 S7 station is server

The following steps describe how to modify the data from the S7 Modbus TCP

server.

This data is read by the Modbus TCP client (Modicon M340).

Table 7-38: Viewing Modbus TCP server data

No. Instruction Comment
1 Open variable table
"VAT_DB11-15"
2 ‘I‘n thg menu barlclick trje B Var - VAT DB11-15
Monitor variable Table Edit Insert PLC ‘Wariable Wiew Options ‘Window Help
icon to change to the online -
Vi, crand #| Di|@| & % [mlm[| | x| =[s] K|
B VAT _DB11-15-- S7_CP343_Serven\SIMATIC S7-300) (Server)\CPU31/5-2 PN/DPHELE]
Al ddrace Swmbind Niznlasw formsat | Statos valne hdrclifse walie
3 Modify the variables Address | Svmb01 Display format | Status value todify value
displayed in the screenshot | [oE11.DEW 0 "DATA HEX i G541 2 Vi 341 2
Right mouse click DE11.DEVY 2 "DATA HEX Wil GRSETE Vi1 GRSETS
> Modify DE11.DEW 4 "DATA HEX W GHO0LE Yy GRI0AE
DE11.DEW B "DATA HEX Vi1 BRCDEF Vi1 BRCDEF
DB11.DBW 0 >
WH#16#3412 DE1ZDEW 0 "DATA HEX YW1 BHO000 Vi B0000
DEMZDEW 2 "DATA HEX YW1 BH0000 Yy 620000
DB11.DBW 2 > CBE1208wW 4 "DATA HEX W GR0000 | i1 ER0000
WH#16#5678 DE12DEW & "DATA HEX i GHO000 Vi 520000
DB11.DBW 4 >
W#16#90AB
DB11.DBW 6 >
W#16#CDEF
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No. Instruction Comment
4 | In the opened variable | sdtdress | Symbool Display format | Status value Madify walue

table you can also check DE11 DEW 0 "DATA HEX V#5412 Yl G541 2

the data that is written in DE11DEVY 2 "DATA HEX Yy GHSETE W1 BHSETS

the server by the client. DEF1 DBV 4 "DATA HEX Vi1 G#I0AE Wit ERI0AR
DEM1.DEW 6 "DATA HEX Vg1 GRCDER Vi1 GRCDEF
DE1Z2DEW 0 "DATA HEX Vg1 BROODD Y1 BRO000
DE12DEW 2 "DATA HEX Vg1 BROODD Vi1 BRO000
DE12DEWY 4 "DATA HEX Yy GH0000 @_
DEMZDEVY 6 "DATA HEX g1 GRO00D T EROO0D|
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7.4 Operation of Modicon M340

7.41 Modicon M340 as client

Reading data from the server and writing to the server

The following steps describe, how to view the Modicon M340 data, which will be
read from and written to the S7. In the program of the Modicon M340 all the
received data will be copied directly onto the sent data. If you want to modify the
sent data yourself, you must delete the copy instructions in the M340 program,
recompile the program and download it to the M340 PLC again.

Tabelle 7-39: Reading data from the server

No. Instruction

Comment

1 Open the variable table
JAnimation Tables =2

Project Browser

%E Struckural view

“Connect” icon to change
to the online view.

Table"

------- {5 station

o I [:' Configuration

ER R ] Derived Data Types
-------- 1 Derived FB Types

o [:| ¥Yariables & FB instances
........ [:| MMokion

o (] Communication

Fu I l:' Program

% Mnimation Tables

........ [ ]

-------- (] Operator Screens

] oo & Documentation

2 In the menu bar click the

File Edit Yiew Services Tools EBuld PLC D

SEEHS B &

il i
= e
3 Viewing the received data
M odification ‘ Force
That data are read from the
server(S7) by the client —
M340) T o -urh:r
( & receive buffer] 7 INT
& receive_bulfer1] 22135 INT
& receive_buffer2) -28a01 INT
& receive_buffer[3)] 2817 INT
+- @ send_buffer fld1
O 32 ‘Ethemet_1{192.168.1.1}" string[32]
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No.

Instruction

4 Viewing the sent data

That data are written to the
server (S7) by the client.
(M340).

Comment
Modification Force
MName -
R =cerve bulfe
-~ @ send_buffer fld1
& zend_buffer0] 7 INT
& zend_buffer1] 22135 IMT
& zend_buffer?] -2Ra01 IMT
& zend_buffer3)] 12817 IMT
& =32 Ethemet_1{192.168.1.1} string[32]

7.4.2

Modicon M340 as server

The following steps describe, how to change the data of the Modicon M340. These
data will be read from the server (M340) by the client (S7). Furthermore you can
view the data which are written to the server (M340) by the client (S7).

Tabelle 7-40: Viewing the Modbus TCP server data

No. Instruction

Comment

1 Open the variable table
JAnimation Tables =

Project Browser

%a Struckural view

“Connect”icon to change
to the online view.

Table"

....... 5 Station

F |:| Configuration

o ] Derived Data Types
........ ] Derived FB Types

Fa— ] wariables & FB instances
........ |:| Motion

Fa— ] Communication

ra I [ Program

-3 Mnimation Tables

........ @ Table

-------- 1 Operator Screens

[ & Documentation

2 In the menu bar click the

Unity Pro XL : M340_CLIENT_S7_SEEVER

File Edit ‘iew Services Tools Buld PLC D
2= EE dh
il [ &

3 | Viewing the received data

That data are written to the
server (M340) by the client.
(S7).

M odification ‘ Force

ve buffer
& receive buffer]
& receive buffer1]
& receive buffer2]
& receive buffer3d)]
+- B send buffer
O shi32

{=]

22135
-28501
12817

‘Ethemet_1{1392.168.1.1}'

Type

INT
INT
INT
INT
fld1
tiing[32]
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No. Instruction Comment
4 Viewing the sent data
Modification Force
That data are read from the Mame
server (M340) by the ClIeNt | |1 i s s = i 5 i S
(S7). - @ send_buffer fd
& zend_buffer0] 7 INT
& zend_buffer1] 22135 IMT
& zend_buffer?] -2Ra01 IMT
& zend_buffer3)] 12817 IMT
& =32 Ethemet_1{192.168.1.1} string[32]
5 Switch on variable send -
data Muodification I Eoice EE ) FH E
. Mame - | Yalue | Type - | Cormr
Click the button + [ send_buffer fid1
,Modification” and set + - [ receive_buffer fld1
the variable %MS5 to the T str32 _Ethernet 1{192.168. .. | string[32]
value 1. & o - JEsoil - [ ]
=
78 Modbus TCP Connection

V 1.0, Entry ID: 38586568




Copyright © Siemens AG 2009 All rights reserved

Related Literature

8 Related Literature

8.1 Bibliography

Bibliography

This list is not complete and only represents a selection of relevant literature.

Table 8-41 Bibliography

Topic

Title

n/

STEP7 Automating with STEP7 in STL und SCL

Hans Berger
Publisher: Vch Pub

ISBN-10 3895783412
ISBN-13 9783895783418

8.2 Internet Links

This list is not complete and only represents a selection of relevant information.

Table 8-42 Internet links

Topic Title
1\ Reference to the entry http://support.automation.siemens.com/WW/view/e
n/38586568
\2\ Siemens | IA/DT Customer http://support.automation.siemens.com
Support
\3\ Programming with STEP 7 http://support.automation.siemens.com/WW/view/e
V5.4 n/18652056
\4\ Information OPEN http://support.automation.siemens.com/WW/view/e
MODBUS / TCP n/22660304
\5\ Modbus TCP Wizard http://support.automation.siemens.com/WW/view/e
n/31535566
\6\ | S7 OpenModbus/TCP http://www.industry.siemens.com/industrial-
license/downloads services/it/de/products/simatic add ons/s7 o
pen _modbus tcp.htm

9 History

Table 9-43 History

Version Date

Modifications

V1.1

29.01.2010

Second version

Modbus TCP Connection

V 1.0, Entry ID: 38586568

79



http://www.industry.siemens.com/industrial-services/it/de/products/simatic_add_ons/s7_open_modbus_tcp.htm�
http://www.industry.siemens.com/industrial-services/it/de/products/simatic_add_ons/s7_open_modbus_tcp.htm�
http://www.industry.siemens.com/industrial-services/it/de/products/simatic_add_ons/s7_open_modbus_tcp.htm�

	1 Automation Task
	2 Automation Solution
	2.1 Overview of overall solution
	2.2 Description of the core functionality
	2.3 Hardware and software components used

	3 Basics
	3.1 Basics on Modbus TCP
	3.2 S7 function blocks for Modbus TCP

	4 Function Mechanisms of this Application
	4.1 Program structure of S7 CPU and ET200S CPU with integrated PN interface
	4.1.1 Program details on Modbus PN blocks
	4.1.2 Configuration explanations

	4.2 Program structure of S7 CPU with CP
	4.2.1 Program details on MODBUS CP blocks
	4.2.2 Configuration explanations

	4.3 Program structure of Modicon M340
	4.3.1 Program details on Modicon M340 blocks
	4.3.2 Configuration explanations


	5 Installation
	5.1 Installation of the hardware

	6 Startup of the Application
	6.1 Configuration of CPU319-3 PN/DP
	6.1.1 Hardware configuration
	6.1.2 Insert Modbus TCP blocks into project
	6.1.3 Configuring Modbus TCP connections
	6.1.4 Project download

	6.2 Configuration of IM151-8 PN/DP CPU
	6.2.1 Hardware configuration

	6.3 Configuring the CPU315-2 PN/DP with CP343-1 Lean
	6.3.1 Hardware configuration
	6.3.2 Creating a project for Modbus TCP
	6.3.3 Configuring Modbus TCP connections
	6.3.4 Downloading project 

	6.4 Configuration of Modicon M340
	6.4.1 Using application example
	6.4.2 Hardware configuration
	6.4.3 Configuring an Ethernet interface for Modbus TCP
	6.4.4 Creating a project for Modbus TCP


	7 Operation of the Application
	7.1 Operation of CPU319-3 PN/DP and IM151-8 PN/DP CPU
	7.1.1 S7 station is client
	7.1.2 S7 station is server

	7.3 Operation of CPU315-2 PN/DP + CP343-1 Lean
	7.3.1 S7 station is client
	7.3.2 S7 station is server

	7.4 Operation of Modicon M340
	7.4.1 Modicon M340 as client
	7.4.2 Modicon M340 as server


	8 Related Literature
	8.1 Bibliography
	8.2 Internet Links

	9 History

