Getting started with Modbus

Getting started with Modbus

Contents
L 1] (o o [ o 1o 3
2 Required hard- and SOftWAre ............euiiiiiiiii e 3
3 The MOADUS DASICS. ... 4
3.1 Typical apPliCAtIONS ........eeeieiiieee e 4
K T IO T 1= 4 - | 4
B 2 EINEINET ... e 5
3.2 Historical background...........coooi i 6
3.3 Comparison S-Bus > MOADUS...........ueiiiiiiiiiiieeee e 6
3.3.1 Comparison Serial S-Bus <& Modbus RTU/ASCII ........cooovvviveeiiiiiiieeeeeee 7
3.3.2 Comparison Ether-S-Bus < Modbus TCP/UDP..........ccovvviviiiiiiiiieeeeeeeeee 8
3.4 Modbus Media Mapping and characteristiCs .........ccovevevviieiiciiiiei e 9
3.4.1 Master/Slave = Clent/SErVer ... 9
3.4.2 16 DItS @ B2 DitS..ceiieiiiiiiiieieeee e 9
K B O £=1= PR UPURR 9
3. 4.4 What is @ UID ..ceeeeieeiee e e e 9
3.4.5 Why do we need a Mapping? ......coooeuiiiiiieeeae et 10
3.4.6 Mapping and UIDS.........couuiiiiiiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeeeee et 11
3.4.7 Channel Definition .......ccooo oo 12
K I 0] o= Tox (o] 1= SRR 12
e I o (o] Y SRS OPSRR 12
3.4.10 Programming ClIENT........couviiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee e 13
3.4.11 Programming SEIVEL ..........eeiiiiiiaiiaiiiee it e e ee e e e e e 14
3.5 Comparison Saia solution <> Engiby solution ...........cccceeeiiiiiiiiiiieeeee e 14
3.6 LIMItsS 10 CONSIAEN ... 15
4 Description of the project eXxample ..o 16
4.1 Datenaustausch Uber ModbuUS .........ccoevviiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee e 16
4.1.1 CommMUNICALION IP ...eeeeeieieeeeeeeee e easseeannsnssnnnnnes 17
4.1.2 Communication RS 485..........ueiiiieiiiiiiiiiiiiieiieieeeee e eeeeeeeeneeenennnnnnes 18
5 Preparation of the sample project.......coo i 19
5.1 Configuring PCD ... e 19
5.2 Further configuration ... 21
5.2.1 CommuNICatioN [P ...cooeeeiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 21
5.2.2 Communication RS..........ueiiiiee e 22
5.3 Programming PCD ...t 24
6 Programming of the PCD........oo o 25
0 IO 1= o | PRSPPI 25
(20 O IO 1 =T 0 A | PSR 25
B.1.2 ClienNt RS ... e 27
6.1.3 MOdbUS SEIVET (IP) ..cceiiiiiiiiiiiieiieeeeeeeeeeeeeeeeeeeee e 29
B.1.4 Server RS ... 32
6.2 Transmitted data ........ooooriiiiii i 33
B.2.1 [P Ethernet......coooe e 33
6.2.2 SErial RS 485 ...t 33
7 TroubIESNOOTING ... e e e e 34
S =1 =T (=Y Uo7 P 34

saia-hur

Control Systems and Components

Modbus_PG5_20_E3.doc 1/34 12.01.2010

gess



Getting started with Modbus

Project history

Date Author Modification

30.04.2009 | TCS/sr V1 Preparation of the documentation (Version 1) and project for PG5
1.4.300

23.06.2009 | TCS V2 Updated project and documentation for PG5 2.0

03.12.2009 | TCS/sdu V3 Improved the explanation of UID and Media Mapping

Modbus PG5 20 E3.doc

2/34 12.01.2010

ourgess

Saig-

Control Systems and Components



Getting started with Modbus

1 Introduction

This document offers a simple introduction for the use of Saia Modbus. With the
associated PG5 project, it is meant as a guide for the implementation of Modbus
communication.

The information contained in this document is an abstract of the corresponding
manual and online help and will make it easy for you to get started. For more
information, please consult the appropriate document (see section "References").

2 Required hard- and software

Hardware
This project has been configured for the following hardware configuration.

PCD3.M5540 as client IP and/or RS

Firmware 1.10.16 or higher

PCD3.M3330 as server IP

Firmware 1.10.16 or higher

PCD2.M5540 as server RS

Firmware 1.10.16 or higher

Ethernet cable (CAT5) to connect PCD3 client (IP) and PCDS3 server (IP)
Cable to connect the RS interfaces RS 485

A USB cable (max. 1.8m) for programming the PCD

Software
For programming the PCD, the following softwares with valid licences are required.

PG5 2.0.90 or higher

For programming the PCD. (HLK library was used for the time function, but is
not necessary for the operation of the Modbus communication.)

Modbus Saia library

This project can also be certainly operated with other hardwares. Specific adaptations
of the configuration have to be undertaken according to the hardware for that
purpose (hardware configuration in PG5, software settings in PG5, available memory
in Fupla and corresponding settings for the communication between the PCDs).

The Modbus Saia library is supported only by the new systems like PCD3 and
PCD2.M5xxx.
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3 The Modbus basics

This section will give you a brief overview of Modbus — the typical applications,
historical background, special features of Modbus and the comparison with S-Bus.
The mapping of the PCD resources is briefly explained. Also, the differences between
the Saia Modbus library and the existing Engiby library are pointed out.

3.1 Typical applications
3.1.1 Serial

PCD3 M5540
Modbus Client
Station : 100

PCD3.F110

RS485 RTU / ASCII

RS485

RTU/ASCII

<

PCD3.F110

Port 2 Port 1

Schneider Controller

PCD3.F110
Port 1

Twido PLC PCD3 M5340 PCD3 M5540
Modbus Server Modbus Server Modbus Server
Station : 103 Station : 102 Station : 101

Fig. 3.1.1.1 Serial structure
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3.1.2 Ethernet

PC PCD3 M55-!ﬂ
P:10.1.2.1 Modbus Client/Server
IP:10.1.2.100
Station : 100

PG5 Software
Schneider Software
TwidoSuite

Ethernet TCP/UDP

(2]

) N

emm— @

I L= =

- =

1 )

Schneider Controller fb

Twido PLC PCD3 M5340 PCD3 M5540 '5

Modbus Server Modbus Server Modbus Server n
IP:10.1.2.103 IP:10.1.2.102 IP:10.1.2.101

Station : 103 Station : 102 Station : 101

Fig. 3.1.2.1 Ethernet structure
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3.2 Historical background

Modbus was introduced in 1979 by the company Modicon (today Schneider). It is a
single master bus. In the course of time the Modbus protocol became a de facto
standard supported by very many manufacturers.
Modbus communication protocols:
e Modbus RTU: Binary coded with breaks between telegrams. This type of
communication is efficient, but sensitive to delays in character transmission.
e Modbus ASCII: Allows easy interpretation/reading by humans. The Start and
Stop characters are used. The telegrams are approximately 2 times longer
than with Modbus RTU.
e Modbus TCP/UDP: Operated as client/server network. Implementation of
Modbus on Ethernet (TCP/IP and UDP/IP). This allows the implementation of
a multi-master network topology.

3.3 Comparison S-Bus < Modbus

Even though serial S-Bus and Modbus RTU / ASCI are available on the same
physical layers, there are some differences. The protocols are contrasted with each
other in the following table.

e An important point is that an S-Bus server (slave) always has one address,
whereas a Modbus server (slave) can have several UIDs.

e Inthe S-Bus, all media (registers, inputs, flags, etc. ) have fixed addresses.
However, in Modbus a specific mapping can be defined for each UID (Unique
Identifier).

e Modbus holding registers are 16 bits long. PCD registers are 32 bits long.

saia-vurgess
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3.3.1 Comparison Serial S-Bus < Modbus RTU/ASCII

Criterion

Serial S-Bus

Modbus RTU/ASCII

Physical interface

RS 485, RS 232, RS 422,
current loop ...

Ditto, serial modem not
supported by our
implementation

Max. number of masters 1 Ditto

Max. number of slaves 252 247

Address per slave 1 S-Bus address Up to 9 unique Ids (UID)*

Broadcast address 255 0

Checksum CRC 16 Ditto

1 bit data Input / output, flag Discrete input (DI, read
only)
Coil (readable and
writable)

16/32 bits data

Register (32 bits)

Input register (IR, 16 bits

DB (32 bits) read only)
Holding register (HR, 16
bits, readable and writable)
First data address 0 1
Supported baud rates 300-115000 1200-115000**

saia-vurgess

Number of ports one can
operate with the protocol

As many as the serial
interfaces it has.

Maximum 10

Can the protocols be Yes Ditto
mixed on a PCD?

Maximum telegram length 128 bytes 253 bytes
(data)

PCD3.F2xx module Yes Not yet
supported

Influence on the The performance Ditto

performance of the control.

decreases with every
configured port according
to baud rate.

*In our implementation, plus default UID 0

** Given by the supported CPU’s

Modbus PG5 20 E3.doc
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3.3.2 Comparison Ether-S-Bus < Modbus TCP/UDP

Criterion Ether S-Bus Modbus TCP/UDP
Physical interface Ethernet Ditto

Connection Only UDP TCP or UDP
Standard port 5050 502

Max. number of servers Many Ditto

per network

Max. number of clients per Many Ditto

network

Max. number of client No restriction, as they are 10

connections per network

sequentially processed

Max. number of server
connections per network

No restriction, as they are
sequentially processed

26 minus number of client
connections

Addresses per slave /
server

1 S-Bus address

Up to 9 unique Ilds (UID)*

*In our implementation, plus default UID 0

Important difference: In S-Bus, a communication channel is always assigned to a
physical port. A Modbus channel consists of port and protocol. That means several
channels with different protocols can be defined in one physical Ethernet port.

E.g. TCP on 502, UDP on 502, TCP on 503 and ASCII on the serial port 2.

saia-hur
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3.4 Modbus Media Mapping and characteristics

3.4.1 Master/Slave & Client/Server

The serial Modbus is based on master/slave. However, Modbus TCP/UDP is based
on client/server. To simplify, the designation client/server is used in all FBoxes. In
which, Client=Master and Server=Slave correspond.

3.4.2 16 bits & 32 bits

Modbus is based on 16 bits (word). The transmission of 32-bit values is normal, but
not standardised. Neither for integer nor for floating-point values. So, one also finds
several ways for the mapping of 32-bit values in holding register and vice versa.

In order to cover all these cases, we support all required mapping methods and
processes like "word swapping" and conversion. If 32-bit data are replaced with an
external product, the following mapping settings should be specified:

e Signed / unsigned?

e Lower word first or last?

¢ In floating point: IEEE or FFP

3.4.3 Offset

Modbus resources are counted from 1 upwards, whereas PCD register begins with 0.
This offset can lead to problems, as there is a chance to read or write the wrong
value because of it. Therefore a checking of the offset settings is required on both
sides. The FBoxes permit the configuration of an offset.

3.4.4 What is a UID

A UID (Unique Identifier) is like an S-Bus address, otherwise each station can have
up to 9 UIDs. In a serial network, each UID can exist only once. Each UID has his
particular mapping. The UID can be accessed over every Modbus communication
port (TCP, UDP, Serial).

Per example

Data Access

UID 1 Mapping R 1-- R1%0

Client 2

UID 3 Mapping R 00-- Re00

m‘

Fig. 3.4.4.1 UID

Modbus_PG5_20_E3.doc 9/34 12.01.2010
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3.4.5 Why do we need a Mapping?

With the Mapping the UID allows access to certain resources. As server the following
FBoxes are available for the Mapping:

Def Mapp Bin @ Def Mapp Int @ Def Mapp Float @
L Error ] Error L Error

Fig. 3.4.5.1 Mapping FBoxes

As client we are able to access the resources and distribute them to the local
resources on the PCD with the following FBoxes:

refUnit refUnit
Read Bin ) Write Int )
—Enable Error —Enable Error+-
AddlF 100 Addir 10
# |5 # s
A A
Fig. 3.4.5.2 Read/Write FBoxes
Client Server
Mapping Mapping
R1[3] <> ReadInt HR 1.6 16Bit HR1..6 16Bit <> R100..R102 32Bit
FO[8] <> Read Bin: Coil 0...7 Coil 0.7 +> FO..F7

=

Fig. 3.4.5.3 Read/Write FBoxes

Modbus_PG5_20_E3.doc 10/34 12.01.2010

saia-vurgess

Control Systems and Components



Getting started with Modbus

3.4.6 Mapping and UIDs

Each server PCD can have up to 9 Modbus UIDs. All these can be configured by the
user. A separate mapping can be defined for each UID. Up to 10 mapping areas can
be created per UID. The default mapping can always be used instead of the mapping
that can be configured by the user. In this case, all resources are available. If other
mappings are available, it should be ensured that no collisions are caused.

The UIDs are always valid for all Modbus ports (serial and TCP/UDP). Each UID can
exist only once in a serial network.
UIDs can be reconfigured in run-time.

Server 1 (RTU — Port 2) Server 2 (TCP — Port 502)

SN

UID1 UID2 UID3

| } |
Map 1.1 Map 1.1 Map 3.1
Map 1.2 Map 2.2 Map 3.2
Map 1.3 Map 3.3
Map 1.4 Map 3.4
Map 1.5 Map 3.5
Map 1.6
Default Mapping

Fig. 3.4.4.1 Mapping

If no mapping is created, the default mapping is active. However, as soon as a
mapping is created for a UID, it has priority.

UID 0 is the default UID for the serial Modbus. This UID is always available and can
be used to send broadcast telegrams.

In the TCP/UDP communication, the default UID is always active likewise, but no
default mapping is defined. Requests to a nonexistent UID is always answered by the
default UID. As soon as a mapping is defined for the default UID, this is used for the
default UID and all non-configured UIDs.

saia-vurgess
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3.4.7 Channel Definition

A Modbus Channel is always a pair of a port and a protocol. Per example: TCP on
Port 502 or ASCII on serial Port 2.

ModbusClient ]

Init Client RS )

—Clear Active Channel: Only virtual.
% Error Feaddll || Wit sl | ot Defauls | Infa | Hel This is not a physical

. - portnumbgr.
. Port: physical port

Channel Channel 1
Port 1
RS485

9600 bps
8-E-1
Modbus/RTU
1.0

Serial port

Line type ...

Transmission speed
Bits-Parity-Stap ...

Protocol

Ll e IAI*

|

Timeout [s]

Bild 3.4.7.3 Read/Write FBoxen

Each channel can only be defined once. It is possible to define up to 4 Server-
Channels on a PCD.

3.4.8 Connections

If a client requests data from a server, a connection is automatically opened. The
user need not tend to the opening and closing of the connections.

All the same, it is important to know when a connection is opened or closed, as the
number of connections is limited. The Modbus Manual 26/866 can be consulted for
details.

3.4.9 Holes

If 32-bit values are mapped on the register, one can choose between two options.
One can work with holes. Then the data are easy to interpret, because register
addresses in the PCD agree with the holding register addresses in the Modbus.
However in this case only the even registers are used, which keeps the odd registers
unused for this purpose. Without holes it is more compact and saves more resources,
but the allocation proves to be somewhat more complex.

Modbus holding

registers | HRO | HR1 | HR2 | HR3 | HR4 | HR5 |
ﬁ | RO | R1 | R2 | Without holes
PCD UID: Holes = 0, Offset =0
registers .

UID: Holes =1, Offset =0
Fig. 3.4.9.1 Holes

Protocol: communication protocol

Modbus_PG5_20_E3.doc 12/34 12.01.2010
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3.4.10 Programming client

As client we need to know which UID to access and where the needed resources are

mapped.

Furthermore it is necessary to verify if there are binary, 16bit or 32bit values to

transfer and if an offset or holes are in use.

ModbusClient
Init Client RS~ @

st Initialisation of the

-Clear 5
error— client (channel,
| S
port)
4 UID1, ref-ModbusClient

LN ==Y oeitntcien @ YIDofthe
—Enable Active |- COmmunication
-KClear Error— partner
Client (PCD
Ressources) ’ . rerume
Adjust Parameters Read Int ™
R1 ODD=Temp1 Function code 3 Registers -Enable Error+

RIDHISTED: e
R1002=Temp3 ”

R 100 =Count1 Adjust Parameters | IIie:rd‘lm
R 101 =Count2

Function code 3 Registers  —Enable Error-
R 102 =Count3

16 Bits Signed  Add]
#

Processing 32 Bits :dd.
Remote base address 200 N

. ret Unit

F10 =In1 . - Read Bin

F11 =In2 Adjust Parameters LEnable otk
- Function code 1 Coils AddFE T

F12 =In3 Remote base address 1000 2 b B

Fig. 3.4.10.1 Client

Mapping:
Modbus
Modbus HR 100
Modbus HR 101
Modbus HR 102
Modbus HR 200/201
Modbus HR 202/203
Modbus HR 204/205
Modbus Coil 1000
Modbus Coil 1001
Modbus Coil 1002

=)

Server

UID 1

Server
Temp1 16Bit
Temp2 16Bit
Temp3 16Bit
Count1 32Bit
Count2 32Bit
Count3 32Bit
In1 Binary
In2 Binary
In3 Binary

It is important to reserve the proper range for the received resources. This means

that if the base address is register 1000 and we read 3 elements, we have to reserve
register 1000, 1001 and 1002. PG5 will not recognize during compile that more than

one register is in use. Therefore it is recommended to reserve an array of registers,
per example R 1000 [3] or to make sure in another way that these registers are not

used for another purpose or overwritten.

Modbus PG5 20 E3.doc 13/34
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3.4.11 Programming server

Client 1

Access UID 1

Fig. 3.4.11.1 Server

As server we provide the resources for each UID with the datamapping.

MSa

N\

Initialisation of the

client {(channel, port)

Definition of the UID. Configuration of
the Offset, swapping, holes

Modbus PCD

Coil 0...10 F 100...F110
Modbus PCD

HR 0...HR 20 R0O..R10

Since Modbus Holding Registers HR
are just 16Bit, each 32Bit PCD register
will need two Modbus Holding
Registers.

Init Server TCP @
Error

Adjust Parameters
Uit identtifier 1
Offset 0->1 No
32 Bits, swap words  No
32 Bits, holes No
Active defauk mapping No

Adjust Parameters

Unit identifier 1

Fartnier media type  Cails
Partner start address 0

Partner range 10

Map to PCD media type Flags

Map to PCD start addre 100
MaptoPCDrange 10
Areatype Binary
Aecess type Read/Wike

Adjust Parameters

Unit identifier 1

Partner media typs  Hokding reg
Partner start address 0

Partnier range 20

Hiap to PCD media type Registers
Map to PCD start addre 0
maptoFCDrange 10
Areatype 22 bits

Access type Read/wike

3.5 Comparison Saia solution < Engiby solution

If the Engiby library was used earlier, pay attention that the mapping is correctly
adopted. The designations are partially different, which can lead to confusion.
Therefore an overview of the different designations in the Engiby and Saia FBoxes is

E

HClear

Def Mapp Int ®
Error

e e e v

uiD 1
Def Unit Server @

Active-— -
Error

Def Mapp Bin @
Error

given here:

Saia FBoxes Engiby FBoxes

32-bit swap words NO LITTLE Endian

32-bit swap words YES BIG Endian

Holding register R

Input register InR

Modbus_PG5_20_E3.doc 14/34 12.01.2010
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3.6 Limits to consider
Summary of limitations to consider in the Modbus network:

Maximum 247 servers (slaves) per bus for serial Modbus

Maximum 10 channels in toto, thereof maximum 4 server channels
(port+protocol)

Maximum 9 user-specific UIDs (+default ID)
Maximum 10 mapping areas per UID

Serial modem connection is not supported
Supported Modbus functions:

- READ_COILS

- READ-DISC_INPUT

- READ_HOLD REG

- READ_INPUT_REG

- WRITE_SINGLE_COIL

- WRITE_SINGLE_REG (16-bit only)
- WRITE_MULTIPLE_COILS

- WRITE_MULTIPLE_REGS

Modbus PG5 20 E3.doc 15/34

12.01.2010
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4 Description of the project example

There are 3 Saia PCD’s in this project example. A communication takes place over IP
(Modbus TCP) between the “Client” and the “Modbus_Server” and a serial
communication RS 485 (Modbus ASCII) takes place between the “Client” and the
“Server_RS”.

4.1 Datenaustausch tiber Modbus

The PCD Resources (R, F, T, C, |, O...) can not be directly transferred to the Modbus.
On Modbus there are Holding Registers and Coils (read/write) or Input Register and
Discret Inputs (read only) available. Because of that a mapping for each UID is
necessary or the Default Mapping can be used. The mapping is the link between the
PCD resources and the Modbus resources. Details about the mapping can be found
in the Modbus manual 26/866 and in chapter 3.4.4. above.

saia-vurgess
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4.1.1 Communication IP

The following data exchange takes place between the PCD ,Client” and the PCD
~,Modbus_Server*:

On the ,Modbus_Server” the clock is transferred to the registers 100, 101 und 102
(32 Bit registers). It will be transferred over Modbus to the ,Client* and there stored to
the registers 100, 101 und 102. The clock on the “Client” can now be updated with
the clock from the “Modbus_Server”

The flags 1000 bis 1007 of the ,Client” are transferred over Modbus to the
.Modbus_Server” to the flags 1000 bis 1007. The flags are counting up on the
“Client” and if the communication is working correctly this up-counting can be
observed on the “Modbus_Server as well.

The following data-mapping is configured:

Client: IP Node 61, Station 61

data-mapping UID 1 IP Port 502, RS Port 2
Saia PCD Modbus
R 100 HR 1
R102  |le»/HR6 J " :
F 1000 Coil 1000
F 1007 Coil 1007 Modbus
TCP

@maaaww

Modbus_Server: IP Node 62, Station 62
Port 502

Bild 4.1.1.1 Modbus network-topology

saia-hur

Control Systems and Components

Client IP Modbus Server IP
Saia PCD Medias (R u. F) | Holding Register / Coils | Saia PCD Medias (R u. F)
R 100...R 102 (32 Bit) <=HR 1...6 (16 Bit) <= R 100...R 102 (32 Bit)
F 1000...F 1007 => Coil 1000...1007=> F 1000...F 1007

Modbus_PG5_20_E3.doc 17/34 12.01.2010
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4.1.2 Communication RS 485

Data exchange between the PCD ,Client” and the PCD ,Server RS*:

The ,Client* is reading 8 registers and 8 flags from the “Server RS”. The registers 0 to
7 and the flags 0 to 7 are read from the ,Server RS*. The registers are configured as
16 Bit signed values. In this case there is no specific mapping defined, means that
the default mapping is in use. For 16 Bit signed values this means that all PCD
registers are available on the Modbus in Holding Register 1...10000. The flags are
available in the Coils 1...10000.

The following data-mapping is in use:

Client: IP Node 61, Station 61
IP Port 502, RS Port 2

'. | I
| ——l

Modbus
RS

Modbus Saia PCD
HR 1 RO

HR 10000 R 10000
Coil 1 FO

Coil 10000 F 10000

Bild 4.1.2.1 Modbus network topology

TEETE T T SRR S TR RS ew SORRewEs
THHOT IR ELRIE RN LA LERE LI

Server_RS: I-P”l-\l‘ode 63 Station 63
Port 0

saia-hur

Client RS
Saia PCD Medias (R u. F)

Modbus

Holding Register / Coils

Server RS
Saia PCD Medias (R u. F)

R 0...R 7 (16 Bit signed)

<= HR 1...8 (16 Bit) <=

R 0...R 7 (16 Bit signed)

F 100...F 107

=> Coil 1...8=>

FO...F7

Modbus PG5 20 E3.doc

18/34

12.01.2010

gess

Control Systems and Components



Getting started with Modbus

5 Preparation of the sample project
To import the project into the PG5, use the function "Restore" from the PG5 Project
Manager menu "Project”.

In order to make a Modbus communication possible, at least two stations should be
configured and programmed.

5.1 Configuring PCD
3 steps are required to prepare the PCD:

Establish online connection to the PCD

Before a connection can be established, PG5 should "know" over which
medium/cable the PCD should be accessed. This is defined in the "Online settings"
of the PG5 project tree:

x|| Here "S-Bus USB" is selected as
Select the channel "Channel", as the IP configuration is
5-Bus LISE senp.. | not loaded at the moment. The
El 5-Bus USB option PGU should be activated.
" = After these settings, it can be
checked with the "Online
sk serial number <l don't care... = ' n
2sh serel S Configurator A whether the
Murnber of retries 3 Commun|Cat|0n funC“OnS.
hep | ok | concel | Fig. 5.1.1 Online Settings
4

Configuring hardware
Settings such as the IP address, usage of memory and activation of the "Run/Stop"
switches of the PCD are configured using Device Configurator. Device configurator
can be opened from PG5 project tree directly under the "Online settings".

Before you proceed further, please configure a not yet assigned IP address
and subnet mask compatible for your network in Device Configuration.

To load the configuration in the controller select ‘Download configuration’ from device
configurator or execute a Right Click on the CPU in the project tree. In the Context
Menu there is as well an option “Download Configuration” available. When asked
what should be loaded in the controller, the option "Memory allocation" should also
be selected at the first download, so that the memory is correctly configured.

Modbus_PG5_20_E3.doc 19/34 12.01.2010
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Download Configuration [Devicel ] 5[

Configuration File M ame:
IE:HDDcuments and Settingz\all Ugersh\Saia-BurgesshPGE_204ProjectzshTes » | Download I

Destination Device: Cancel |
kS

IPEDE.MEE#D, on USE [S-Bus LUSE)

Which Settings

I tdemany Allocation - the user program is deleted

¥ 5-Bus, Senial, Modem, Profi-5-Bus, TCPAP, Gateway, Options

[~ Password Help |

Fig. 5.1.2 Download

the hardware should not be changed, the button "Upload" in the window
"Hardware settings" can also be used. Consequently, the current
configuration of the PCD is transferred to the PG5 project.

ﬂ If the exact type of the PCD is unknown, or if the existing configuration of

The hardware settings are to be accordingly adapted in all PCDs that will be used:
Client, S-Bus address 61, IP node 61: This is the client (master) IP and RS.
Modbus server, SBus address 62, IP node 62: This is the server (slave) IP.
Server_RS, SBus address 63, IP node 63: This is the server (slave) RS.
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5.2 Further configuration

The example is construed in such a way that there is a client (master) on which one
Fupla file is located for each of the communication possibilities IP and RS.

If only one Modbus communication should be implemented on IP, the other file is to
be deactivated. If only one RS communication is desired, the IP file is to be
accordingly deactivated and the RS file is to be activated.

Praoject 'Madbus' 3 Devicels)

..... TS TCP/IP Setkings Table

----- [ Comman Files

----- Library Manager

=] {j Client - PCD3.M5540 - IPNode 61, Station 61
----- Eq} Cnline Settings

------ I;'E Device Configurakar

...... 8] Euild Options

E| {1 Program Files
P . Client_IP.fup

l |:| Listing Files Gpen Erter
[#-[_] Documental Open With, ..
H@ Modbus_Server MNew... Chrl4-M on 62
- B8] Server_RS-pc  AddFiles... s
Cuk Chrl+3
Copy Chrl+C
Paste L T
Delete. .. Del

Chrl+-L
Alk+Enter

Linked)Built

Properties. ..

Fig. 5.2.1. Links

5.2.1 Communication IP

In the Fupla Client_IP.fup, some

Properties o x
settings are to be checked and adapted
e " | according to their infrastructure A
=8 | » Modbus TCP communication is
= General configured. If Modbus UDP is needed,
(Mame) ModbusClient TCP it can be set in the FBOX Init Client
TCP. The important thing in such a
Comment case is that the communication partner
. also gets the same settings.
= Adjust Parameters
Zhannel Channel 1
Femote port number 50z
Protocaol Modbus/ TCP ;I
Idle disconnect time [5] 10
Timeouk [s] 1.0
Repetitions ... 1
Fig. 5.2.1.1 Client TCP
Modbus_PG5 20 E3.doc 21/34 12.01.2010
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In the FBox Def Unit Client, the IP address of the communication partner needs to be
adapted.

Properties a1 x

Modbus Sa18 Client:Define Unit Client -

= General
(Mame) IInik
Reference Madbus Client TCP
Corrnent

= Adjust Parameters
IP Address
Unit identifier
Static Symbols
Advanced Info

Fig. 5.2.1.2 Def Unit Client
In the FBox Def Unit Client, the IP address of the communication partner needs to be

adapted. n

n

5.2.2 Communication RS 81

=

For a serial communication, the settings in the Fupla Client_RS.fup are to be oD
checked and if necessary adapted. The serial communication takes place via the L,
onboard RS 485 port 2 of the PCDS3. If another port is used, it is to be adapted in the é g»
FBox Init Client RS. If the baud rate or the protocol is changed, it is to be adapted in 0 g
the communication partner as well. mé
Properties R x é
Modbus SAIA Client:Init Client RS - %
B
=]

= General
(Marme) ModbusClient

Carment

= Adjust Parameters
Channel

Serial port

Line type ...

Transmission speed 2600 bps
Bits-Parity-Stop ... g-E-1

Prakaocal Modbus/ASCIT
Tireouk [5] 1.0
Repetitions ... 1

Fig. 5.2.2.1 Init Client RS
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The communication port is also to be adapted in the Server_RS, unless it is
communicated via the onboard port 2 of the PCD3.

Properties

Modbus SAIA Server:Init Server RS Extended

B4 >

o x

-

= General
{Mame)

Cormenk

= Adjust Parameters
Serial line @
Lime bype ... RS4E85

Transmission speed 2500 bps
Bits-Parity-3kop ... G-E-1
Prokocal Modbus/ASCTT

Fig. 5.2.2.1 Init Server RS Extended
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5.3 Programming PCD

Loading programme on the control
Now only the programming of the PCD is missing. For that, the programme should be
translated ("built") first. For this purpose you can use the "Rebuild all" g4 button.

After the "build" of the programme is correctly carried out, you can load the
programme on the PCD with the button Bx "Download programme". The PCD is thus
prepared. According to the setting of your PG5, the control automatically goes into
RUN after the download. If this is not the case, set the controls in RUN.
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6 Programming of the PCD

This section contains a brief description of the application.

6.1 Client

This PCD acts with the Fupla Client_IP as TCP Client and with the Fupla Client_RS
as RS Client (RS 485).

6.1.1 Client_IP

Page 1
The Modbus communication is programmed on the first page of this Fupla
programme.

The FBox Init Client TCP defines the communication channel, the remote port
number, the protocol and the timing behaviour.

The FBox Def Unit Client defines the IP address of the server and the unit identifier.
The flag Enable Def should be activated.

Integer values are read with the FBox Read Int. The field Add indicates the address
where the read elements are copied (Register: ReadlP, R 100). # defines the number
of registers to be read (10 =R 100 to R 109).

ref:Lnit
Read Int O
EnRead Enable EI'I'OI‘——-|ErrorRead
AddreadiP
# 3

h
Fig. 6.1.1.1 Read Int FBox

Registers (32 Bit) are read. The base address of the Modbus Holding Registers is in
this case the address 1. On the Modbus Server the data to transfer (PCD Register
100-102) is mapped with the according DataMapping to the Modbus Holding
Registers 1 to 6. On Modbus there are only 16 Bit Holding Registers available. The
Saia PCD Registers to transmit contain 32 Bit values. This means that we will need 2
Modbus Holding Registers for each Saia PCD Register.

saia-vurgess
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Properties o=

Modbus SAIA Client:Read Integer -

Reference ik
Carment

= Adjust Parameters
Function code 3 Reqgisters
Processing 32 Bits
Remote base address | 1

+ Sktatic Symbols

+ Advanced Info
Fig. 6.1.1.2 Adjust Read Int FBox

The EnRead flag should be put up, so that data are read.

Important: If more than one Register is overwritten by the data from the Modbus (3
Registers in this case), it is necessary to reserve the correct range of registers for the
received data (Array of 3 PCD Registers).

Binary values are written with the FBox Write Bin. 8 elements are written. These flags
that are to be transmitted are flag WriteBin = F 1000 and the subsequent flags (F
1000 to F 1007).

The EnWrite flag should be put up to start the write operation. On the Modbus, these
Flags are mapped to the Coils 1000 to 1007.

ref:Lnit

\Write Bin O
Enritejm——Enable Error
Add |vriteBin

7
\ 8

Fig. 6.1.1.3 Write Bin FBox

Properties o x

Madbus 5814 Clienk:\Wwrite Binary -

Reference ik
Commenk

=l Adjust Parameters
Function code 15 Multiple Coils
Remote base address 1000

Fig. 6.1.1.3 Adjust Write Bin FBox

Page 2
We obtain the time and date of the other control with the first 3 registers received via
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the Modbus. On this page, the time is then transmitted to the hardware clock of the
control. As we obtain the time in hours, minutes and seconds in the first register, a
division by 100 is necessary to obtain only hours and minutes, as the FBox Write
Clock anticipates.

Page 3

Here it is taken care that the flags that are to be transmitted always change their
status, so that it can be immediately recognised whether the communication runs at
the opposite side.

6.1.2 Client_RS
Page 1

The initialisation of the client RS takes place on this page. A channel (communication
channel = virtual), a port (physical port on the PCD), the physical interface,
communications parameters, protocol and timing are defined with the FBox Init Client
RS.
ModbusClient
Init Client RS O
lear Active+

Error—

Fig. 6.1.2.1 Init Client RS FBox

Properties o=
Modbus 546 Client;Init Client RS -
B8 »

(Mame) ModbusClient

Comnent

= Adjust Parameters

Channel Channel 2
Serial port Part 2

Line type ... R53485
Transmission speed 2600 bps
Bits-Parity-Stop ... 8-E-1

Pratacal Madbus/A5CIT
Timeout [5] 1.0
Repetitions ... 1

Fig. 6.1.2.2 Adjust Init Client RS FBox

The FBox Def Unit Client defines the unit identifier UID of the communication partner.
There is no need to enter the IP address in this case. The field IP address can
contain any one address.
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UIDT ref ModbusClient
Def Unit Client

—rEnable Active—
—LCIear Error—

Fig. 6.1.2.3 Def Unit Client FBox

Properties o x

Madbus SAIA Client:Define Unik Client -
Uil

Reference ModbusClient

Comment
= Adjust Parameters

IP Address 0.0.0.0

Init idenkifier 2

Fig. 6.1.2.4 Adjust Unit Client FBox
The EnDefRS flag should be put up.
16Bit ref. LD

Read Int O Read 8 M
EnRelntRS Enable Error——eErRSInt

Addreadint

# |3

N

Fig. 6.1.2.4 Read Int FBox

Properties o=

Modbus SALA Client:FRead Integer -

32Bits - Mo Offsek
Reference 1101

Carment

= Adjust Parameters
Funckion code 3 Reqgisters
Processing 16 Bits Signed
Remote base address 1

Fig. 6.1.2.5 Adjust Read Int FBox

16-bit signed register is read from the Modbus base address 1. These are filed in the
address ReadInt R 0 to R 9. Since the Default Mapping is activated on the Server,
the PCD Registers 0 to 9 (16 Bit signed) are mapped to the Modbus Holdingregisters
1to 10.
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Default Mapping

Modbus Request PCD
Access MediaType Start | Range | MediaType Start | Range | AreaType
Type Addr. Addr.
ReadWrite | MB HOLDING REG MEDIA |1 10000 | PCD REG MEDIA |0 10000 |MB AREA 16BITS SIGNED
ReadWrite | MB HOLDING REG MEDIA | 10001 | 10000 |PCD REG MEDIZ |0 10000 |MB AREA 32BITS
ReadWrite | MB HOLDING REG MEDIA | 20001 | 10000 |PCD REG MEDIZ |0 10000 |MB AREA 32BITS IEEE
ReadOnly | MB INPUT REG MEDIA 1 10000 | PCD TC MEDIA 0 10000 |MB AREA 16BITS SIGNED
ReadOnly | MB INPUT REG MEDIA 10001 | 10000 | PCD TC MEDIA 0 10000 |MB AREA 32BITS
ReadWrite | MB COILS MEDIA 1 10000 | PCD FLAG MEDIA |0 10000 |MB AREA COILS
ReadOnly | MB_DISCR_INPUT_MEDIA |1 10000 | PCD_IO MEDIA 0 10000 |MB AREA COILS
Bild 6.1.2.6 Default Mapping
ref:.UID1
Read Bin O Read 8 Modt
_EnReBinRsf-———Enable Error

Add|ReadBin

# |8
A
Fig. 6.1.2.7 Read Bin FBox
Properties o=
Modbus 5418 ClientiRead Binary -

Mo Offset
UIb1

Reference

Comrment

= Adjust Parameters
Funckion code 1 Caoils

Remote base address 1

Fig. 6.1.2.8 Adjust Read Bin FBox

8 binary values are read from Modbus coil 1 onwards. They are filed in the flags

ReadBin F 100 to F 107.

Page 2

The flags 100 to 107 are changed from Bin to Int. If the transmission is successful, it

is incremented here.

Read registers are added with the Additions FBox. Here too the value should be
continuously changed in active transmission.

6.1.3 Modbus server (IP)

Init Server TCP &)
Error

Fig. 6.1.3.1 Init Server TCP FBox
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The port and protocol for the IP connection are defined with this FBox.

Properties o=

Modbus SaI6 Server:Init Server TCP -

Carment

= Adjust Parameters
Pork number 502
Praokaocal Modbus TCP

Fig. 6.1.3.2 Adjust Init Server TCP FBox

The FBox Def Unit server defines the unit identifier UID. In addition an offset can be
defined, so that it starts with 1 and not 0. If required, word swapping can be activated,
and the holes can be switched on if need be.

Def Unit Server

lear Active +—= ActDefsery
Error—=ErrorDeflP

Fig. 6.1.3.3 Def Unit Server TCP FBox

Properties o x
Maodbus 5414 Server:Define Unit Server -
BE|8) | »

Corrnent

=) Adjust Parameters

Unit identifier 1

Offset 0-=1 Mo
32 Bits, swap words  [lo
32 Bits, holes Mo

Active defaulk mapping Mo
Fig. 5.1.3.4 Adjust Def Unit Server TCP FBox
A mapping for the binary area is created with the FBox Def Mapp Bin.

Def Mapp Bin O
Error{—={ErrorDef |

Fig. 6.1.3.5 Def Mapp Bin FBox

In this case the Modbus Coils 1000 to 1007 are mapped to the PCD Flags 1000 to
1007.
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Properties o=

Modbus SALA Server:Define Mapping Binary -

Camment

= Adjust Parameters
Init identifier 1
Partner media bype Coils
Partner start address 1000
Partner range g
Map to PCD media type Flags
Map to PCD skart addre 1000
Map to PCD range g
Area bype Binary
Access bvpe Read/\Write
Static S¥ymbols

Advanced Info

Fig. 6.1.3.6 Adjust Def Mapp Bin FBox m
A mapping for the integer area is created with the FBox Def Mapp Int. 8\
Def Mapp Int O 5
Error- -‘rg

_ '™
ig. 6.1.3.7 Def Mapp Int FBox n

The Modbus Holding Registers 1 to 6 are mapped to the PCD Registers 100 to 102.
Since the PCD Registers are 32 Bit and the Modbus Holding Registers only 16 Bit,

two Holding Registers are needed for each PCD Register.
Properties o x

Control Systems and Components

Modbus SAIA Server:Define Mapping Integer -
Be| 8 | >

Cornmenk

=l Adjust Paramekters
Unit identifier 1
Partner media byvpe Halding reg
Partner start address 1
Partnet range &
Map to PCD media tvpe Registers
Map to PCD start addre 100
Map ko PCD range 3
Area bype 32 bits
Access bype Read/Write
Static Symbols

Advanced Info

Fig. 6.1.3.8 Adjust Def Mapp Int FBox
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Page 2

The time and date of the PCD is read here. Then this is transmitted to the client.
Further the received flags are converted from binary to integer. An increment is seen
in continuous communication.

6.1.4 Server RS
Init Server RS )

lear Error+—=Errinitzer

Init

Fig. 6.1.4.1 Init Server RS FBox
This FBox initialises the appropriate interface for Modbus.

Properties o x
Modbus 5414 Server:Init Server RS Extended -
BE |48 | »

= General
(Mame)

Carment

= Adjust Parameters

Serial line Line 2 -
Line tvpe ... R5455

Transmission speed a00 bps

Bits-Parity-Stop ... a-E-1

Prakacal MadbusfASCIT

Fig. 6.1.4.2 Adjust Init Server RS FBox

Def Unit Server

lear Active+s=ActDefsery
Error—=ErrDefSery

Fig. 6.1.4.3 Def Unit Server FBox

The unit identifier UID is set with this FBox and defined whether an offset should be
made. Word swapping and holes can be activated. The default mapping can be
moreover activated.
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Properties a1 x
Modbus SaI4 Server:Define Unit Server -
B2 |80 | »

Comnent

= Adjust Parameters

Unit identifier 2

Cffset 0-x=1 Mo
32 Bits, swap wards Mo
32 Bits, holes Mo

Active defaulk mapping Yes
Fig. 6.1.4.4 Adjust Def Unit Server FBox

The following FBoxes provide for a flashing of the flags that are to be transmitted and
for a conversion of the values in the registers that are to be transmitted.

6.2 Transmitted data

6.2.1 IP Ethernet

The Registers 100 to 102 of the Server IP are transmitted to the Modbus Holding
Registers 1 to 6. On the Client IP these Holding Registers are transmitted to the
Registers 100 to 102.

The Flags 1000 to 1007 of the Client are transmitted to the Coils 1000 to 100. On the
Server these Coils 1000 to 1007 are mapped to the Flags 1000 to 100.

6.2.2 Serial RS 485

The flags 0 to 7 are transmitted from Server_RS to the Modbus coils 1 to 8. These
are then recorded in the Client_RS on the flags 100 to 107.

The registers 0 to 9 (16 bits) are transmitted to the Modbus holding registers 1 to 10
and recorded in the client on the registers 0 to 9.
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7 Troubleshooting

Symptom

Possible cause

Solution

Default mapping is not read,
even though the FBox
"Default Mapping" is set =
"Yes".

As soon as a mapping is
configured for a UID, the
default mapping is
deactivated.

Delete all mappings for
this UID on the PCD.

Data do not come in, are not
transmitted, but the FBox is
green.

The data possibly appear
in another address.

Check mapping

FBox is red, communication
doesn't function / only
partially

Communication
parameters don't agree
with the communication
partner. Port is configured
otherwise (HW settings).
Incorrect wiring

Check communication
parameters,
configuration and wiring

A project, which was
previously implemented with
the Engiby library, does not
function anymore with the
Saia Modbus library.

The mapping possibly
doesn't agree. The
different designations can
lead to confusion.

Check whether the
mapping has been
correctly adopted
according to section
3.6.1.

The "Define unit server"
FBox has a "Range error".

The range is incorrectly
defined (e.g. wrong
length) or only a "half" of
the PCD register is read
by a 32-bit mapping (e.g.
only HR 0 instead of 0 and
1).

Check range and
examine whether 32-bit
registers are correctly
read.

saia-hur
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