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AC500 V3 MODBUS RTU

Disclaimer

A. For customers domiciled outside Germany /
Flr Kunden mit Sitz auBerhalb Deutschlands
»Warranty, Liability:

The user shall be solely responsible for the use of this products described within this file. ABB
shall be under no warranty whatsoever. ABB's liability in connection with application of the
products or examples provided or the files included within this products, irrespective of the
legal ground, shall be excluded. The exclusion of liability shall not apply in the case of inten-
tion or gross negligence. The present declaration shall be governed by and construed in ac-
cordance with the laws of Switzerland under exclusion of its conflict of laws rules and of the
Vienna Convention on the International Sale of Goods (CISG)."

»Gewahrleistung und Haftung:

Der Nutzer ist allein fiir die Verwendung des in diesem Dokument beschriebenen Produkte
und beschriebenen Anwendungsbeispiele verantwortlich.

ABB unterliegt keiner Gewahrleistung. Die Haftung von ABB im Zusammenhang mit diesem
Anwendungsbeispiel oder den in dieser Datei enthaltenen Dateien - gleich aus welchem
Rechtsgrund - ist ausgeschlossen. Dieser Ausschluss gilt nicht im Falle von Vorsatz oder gro-
ber Fahrlassigkeit. Diese Erklarung unterliegt Schweizer Recht unter Ausschluss der Verwei-
sungsnormen und des UN-Kaufrechts (CISG)."

B. Nur fir Kunden mit Sitz in Deutschland
»Gewahrleistung und Haftung:

Die in diesem Dokument beschriebenen Anwendungsbeispiele oder enthaltenen Dateien be-
schreiben eine moégliche Anwendung der AC500 bzw. zeigen eine mogliche Einsatzart. Sie
stellen nur Beispiele fiir Programmierungen dar, sind aber keine fertigen Losungen. Eine Ge-
wahr kann nicht dbernommen werden.

Der Nutzer ist fur die ordnungsgemaBe, insbesondere vollstandige und fehlerfreie Program-
mierung der Steuerungen selbst verantwortlich. Im Falle der teilweisen oder ganzen Uber-
nahme der Programmierbeispiele konnen gegen ABB keine Anspriiche geltend gemacht wer-
den.

Die Haftung von ABB, gleich aus welchem Rechtsgrund, im Zusammenhang mit den Anwen-
dungsbeispielen oder den in dieser Datei enthaltenen Beschreibung wird ausgeschlossen.
Der Haftungsausschluss gilt jedoch nicht in Fallen des Vorsatzes, der groben Fahrlassigkeit,
bei Anspriichen nach dem Produkthaftungsgesetz, im Falle der Verletzung des Lebens, des
Korpers oder der Gesundheit oder bei schuldhafter Verletzung einer wesentlichen Vertrags-
pflicht. Im Falle der Verletzung einer wesentlichen Vertragspflicht ist die Haftung jedoch auf
den vertragstypischen, vorhersehbaren Schaden begrenzt, soweit nicht zugleich ein anderer
der in Satz 2 dieses Unterabsatzes erwihnten Fille gegeben ist. Eine Anderung der Beweis-
last zum Nachteil des Nutzers ist hiermit nicht verbunden.

Es gilt materielles deutsches Recht unter Ausschluss des UN-Kaufrechts."
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2.1

2.2

Introduction

Scope of the document

To use the AC500 V3 or AC500-eCo V3 as a Modbus RTU client two possible programming
methods can be used:

- Using the modbus client function block ModRtuMast and program all read and/or
write jobs in a sequence.
If several ModRtuMast are used, e.g. for several sever connections, the sequence
must take care that only one of those ModRtuMast function blocks is active at a time.

- Using the function blocks ModRtuToken along with ModRtuRead and/or Mo-
dRtuWrite and/or ModRtuReadWrite23
Instead of programming a sequence a simple connection via structure variables be-
tween the function blocks is necessary to ensure the sequencial functionality of the
Modbus RTU.

Only one of the two above mentioned methods can be used for one COM_x interface at a
time. A mix will not work.

This application example explains the use of the second method, using the ModRtuToken,
ModRtuRead and ModRtuWrite.

The application example uses one AC500 V3 and one AC500-eCo V3 as modbus servers.
So also the configuration for an AC500 V3 as a Modbus RTU server can be seen in the project.

The use of ModRtuToken together with DrvModbusRtu or DrvModbusRtuBroadcast for the
same COM interface is mentioned in chapter 4.1.1

Compatibility

The application example explained in this document has been used with the below engineer-
ing system versions. They should also work with other versions, nevertheless some small ad-
aptations may be necessary, for future versions.

e AC500V3and AC500-eCo V3 PLC

e Automation Builder 2.4.1 or newer

3ADRO010952, 1, en_US



2.3 Overview

AC500 V3 MODBUS RTU
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3.1

3.2

Configuration

Modbus RTU client

In the Automation Builder the empty COM slot must be replaced by a COM_X slot.

Then the parameters for the interface must be adapted. If more than one server is used the
serial communication mode must be set to “RS485”. All other interface parameters must be
identical to the parameters of the connected servers.

ABE ModbusRtu ACS00 V3 ApplExample AB241.project” - Automation Builder 2.4 - Premium

File Edit View Project Build Online Debug
S=HE & w & %
Devices

=5 ModbusR i ACS00 V3 ApplExample AB241
= [T ModRtuClient_1 (PM5630-2ETH - TES620-2ETH)
+- 2 PLC Logic
10_Bus
=g Interfaces

= WL COM_1(COM 1)

'@ |ModbuszU7CI|ent (Modbus RTU Client)

K CAN (<Empty>)
ETH
+-g® Ethernet
*+ ‘3 Extension_Bus

=-|_Jl PLC Boot parameters

# Serial communication node

Enumeration of BYTE

RS5-485

Tools BACMet |EC61850 Window Help
O | | o »
- 0 X am COM_1 X
1| Parameter Type Value Default Value Ut
& Run on config fault Enumeration of BYTE No No
@ Baudrate Enumeration of DWORD 15200 13200 Bit
@ Parity Enumeration of BYTE Mone Mone
@ Data Bits Enumeration of BYTE 8 8 Bit
| @ Stop Bits Enumeration of BYTE 1 1
& Flow control Enumeration of BYTE Mo flow control No flow control

RS-232

Beneath the COM_X interface a “Modbus_RTU_Client” node must be added, which has no pa-
rameters, as the node address of the client is always “0”.

Modbus RTU server

In the Automation Builder the empty COM slot must be replaced by a COM_X slot.

Then the parameters for the interface must be adapted. If more than one server is used the
serial communication mode must be set to “RS485”. All other interface parameters must be
identical to the parameters of the connected client.

Beneath the COM_X interface a “Modbus_RTU_Server” node must be added, which has some
parameters. Mainly the node address needs to be set there.

A8 ModbusRtu AC500 V3 ApplExample AB241.project® - Automation Builder 24 - Premium

File Edit View Project Build Online Debug Tools BACNet [EC61850 Window Help
ST I IERIr g 7 8% 2

Devices v B X Am COM_1 X

= ModbusRiu ACSO0 VI ApplExample AB241 2 Parameter

[T ModRtuClient_1 (PM5630-2ETH - TBS620-26TH)
= () ModRtuServer_11 (PM5670-2ETH - TB5620-2ETH)

p
@ Run on config fault

Al picL # Baudrate
= ogic ;

. Paril
+-} application @ paity

& 105 @ Datz Bits

us
- # Stop Bits

=g Interfaces

i ML= # Flow contral

= W) coMm_1(comM 1)«
. ‘Modbus_RTU_Server {Modbus RTU Server) \ |

=" [l PLC Boot parameters

Type Value
Enumeration of BYTE Mo
Enumeration of DWORD 19200
Enumeration of BYTE None
Enumeration of BYTE 8
Enumeration of BYTE 1

Enumeration of BYTE Mo flow control

Default Value
Na

19200

None

@

1
No flow control

Unit Desc
Start
Bits/s Sett
Sett
Bits/character Sett
Sett
Flow

L CAN (<Emptys]
e
+-gm Ethernet
+ B Extension_Bus
# [ ModRtuServer_12 (PM5052-R-ETH)

N|

A_. Modbus RTU_Server X
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Parameter Type Value

[ # address BYTE(1..247) |
§ Byte order Enumeration of BYTE Big endian
@ Disable write to %MB0.x from WORD(D..55535) 1]
@ Disable write to %MBO0.x to WORD(0..65535) 1]
§ Disable read to %MB0.x from WORD(D..65535) 1]
4 Disable read to %MB0.x to WORD{D..55535) 1]

Default Value  Unit

1
Big endian
)

0
0
0

Description

Set the address of the ¢
Big endian = 1; Litte em
Disable write access beg
Disable write access enc
Disable read access beg
Disable read access end



4.1

AC500 V3 MODBUS RTU

System Technology

The described function blocks can be found in the library “AC500_ModbusRtu.library”

The use of the function blocks ModRtuToken, ModRtuRead and ModRtuWrite and Mo-
dRtuReadWrite23 is based on the following principles.

- Note: Either use ModRtuToken or ModRtuMast function blocks for one
COM interface. The use of both function blocks for the same COM interface
in parallel will not work.

This is due to the fact, that the ModRtuToken uses internally a ModRtuMast
instance that will occupy the COM interface all the time.

General
ComRtu_Serv11 (T
ModRtuToken —
true Enable Busy—
1 Com Error —
1 Serv ErroriD —
—(TimeOut ModMastErmorAct —
—|ReconnectPause ModMastErmrorlDLast —
GVL.tsModRtuLineToken_Com1 I | ineToken WarnAct —
| tsServerData_Serv1l I ' “ServData WarnlDLast —
JobDone —
JobBusy —
Online —

ModRtuToken uses internally the ModRtuMast functionblock.

All ModRtuToken function blocks that are configured for the same COM interface need to be
connected together via one single structured variable of type “ModRtuTokenType”, which
needs to be connected to the input “LineToken” of each ModRtuToken block.

All these blocks must be called within the same PLC task.

The LineToken variable is best to be declared in a global variable list. Then it can be used in
several programs, e.g. if for each server an own program is used.

Via this variable the Line Token is hand over from one ModRtuToken block to the others.

If a ModRtuToken block has the Line Token it executes the jobs towards the server with ad-
dress set at input Serv. The parameters and data of these jobs are handed over from the Mo-
dRtuRead and/or ModRtuWrite function blocks which are connected via the variable at input
“ServData”.

3ADRO0O10952, 1, en_US



e e , . O,
tsServerData_Serv1l i | HServData WamlDLast
JobDone
JobBusy
Online
ModRtuRead_1_Serv11 1]
ModRtuRead —
Enable Busy—
—Prio Error—
3—|— Fect ErrorlD —
10 Nb ModMastErrorAct —
100 Addr ModMastErrorlDlast —
‘ ADR(awl1stDataRec_Serv11) I Data WarnAct —
= ServData WamiDLast [~
JobDone
JobBusy j
ModRtuWrite_1_Serv11 =
ModRtuWrite =
Execute Done —
—{Prio Busy—
16 Fect Error—
10 Nb ErrorlD —
D—'— Addr ModMastErrorict —
‘ ADR(awDataSend_Serv11) i Data ModMastErrorlDlast —
S ServData WamAct
WamlDLast —
JobDone —
JobBusy —

The connection to the related (same server) ModRtuRead and ModRtuWrite function blocks
has to be made via this one structured variable of type “ModRtuGenDevDataType”, which
needs to be connected to the input “ServData” of each block.

4.1.1 Generic devices and drives on the same Modbus RTU line

The generic function blocks ModRtuToken, ModRtuRead and ModRtuWrite can of course also
be used to establish the connection to drives / frequency converters etc.

But together with ABB ACS or DCS drives it s recommended to use the “AC500_Drives” li-

brary.

The function blocks DrvModbusRtu and DrvModbusRtuBroadcast of the AC500_Drives library
have the same input LineToken and therefore can be used in combination with the
ModRtuToken function block, as long as they use the same variable for all blocks of one and
the same COM_X interface.

See also:

- examples and documentation of the drives library, which is installed with Automation

Builder here:
C:\Users\Public\Documents\AutomationBuilder\Examples\PS5605-
Drives\Modbus_RTU

- Automation Builder Help in chapter:
PLC Automation with V3 CPUs > Libraries and solutions > ACS/DCS drives librar-

ies - System technology > Introduction > Overview of the drives library for V3 PLC
> Modbus RTU

8 3ADRO0O10952, 1, en_US


file:///C:/Users/Public/Documents/AutomationBuilder/Examples/PS5605-Drives/Modbus_RTU
file:///C:/Users/Public/Documents/AutomationBuilder/Examples/PS5605-Drives/Modbus_RTU
ms-its:C:/Program%20Files%20(x86)/ABB/AutomationBuilder/Online%20Help/en/PLC-Automation-V3.chm::/PLC_Automation.htm
ms-its:C:/Program%20Files%20(x86)/ABB/AutomationBuilder/Online%20Help/en/PLC-Automation-V3.chm::/Libraries_and_Solutions.htm
ms-its:C:/Program%20Files%20(x86)/ABB/AutomationBuilder/Online%20Help/en/PLC-Automation-V3.chm::/d38775499e281012.htm
ms-its:C:/Program%20Files%20(x86)/ABB/AutomationBuilder/Online%20Help/en/PLC-Automation-V3.chm::/d38775499e281012.htm
ms-its:C:/Program%20Files%20(x86)/ABB/AutomationBuilder/Online%20Help/en/PLC-Automation-V3.chm::/d38775499e281015.htm
ms-its:C:/Program%20Files%20(x86)/ABB/AutomationBuilder/Online%20Help/en/PLC-Automation-V3.chm::/d38775499e281356.htm
ms-its:C:/Program%20Files%20(x86)/ABB/AutomationBuilder/Online%20Help/en/PLC-Automation-V3.chm::/d38775499e281777.htm

AC500 V3 MODBUS RTU

4.2 Documentation

4.2.1 System technology about Modbus RTU Communication

See Automation Builder Help in chapter:
PLC Automation with V3 CPUs > PLC integration (hardware) > System technology for

AC500 V3 products > System technology of CPU and overall system > Communication
with Modbus RTU

Help
PBack 2] & | @Fcontents JIndex A Search | &

Contents > o X Communication with Modbus RTU

=-{[]) PLC Automation
@ PLC Automation portfolio

Q How to... in this document

@ PLC Automation with V2 CPUs

=+ PLC Automation with V3 CPUs i i A

5@ Getting started Communication with Modbus RTU

[ @ Automation Builder installation manager
[ @ Programming with IEC 61131-3 editor
[
=

PLC Automation with V3 CPUs > PLC integration (hardware) > System technolt

@ Libraries and solutions
Q@ PLC integration (hardware)

0 Product overview and comparison

-4 PLC introduction

(-8 Device specifications

Q System assembly, construction and connection
=) System technology for ACS00 V3 products Modbus addresses for ACS00 V3 processor modules PMS6x0c
Elm System technology of CPU and overall system
J"Q Handiing of remanent variables for AC500 V3 products
J"Q System processing
- @ Real-time dock and battery
J--Q AC500-eCo V3 processor module, LEDs, RUM/STOP switch on {
J--Q LEDs, display and function keys on the front panel
]--@ Onboard technologies
-4 Hot swap
+- 4 KNX IP integration
RV Communication with Modbus RTU
i...|2] Protocol description
[E] Technical data
[£] Modbus addresses for AC500-2Co ¥3 processor modules P
@ Modbus addresses for AC500 V3 processor modules PM56)
@ Local data of the Modbus dient
Q Modbus telegrams
+ Q Processing bits
@ Function block ModR tuMast
+/- @ Communication with Modbus TCP/IP

p-4

Protocol description

Technical data

Modbus addresses for AC500-eCo V3 processor modules PMS0x2

Local data of the Modbus client

Modbus telegrams

Processing bits

Function block ModRtuMast

4.2.2 Function blocks of library AC500_ModbusRtu

The detailed documentation can be found in Automation Builder, opening the library
AC500_ModbusRtu. Then select the function block e.g. “ModRtuToken” and goto the tab
“Documentation”.

3ADRO0O10952, 1, en_US 9


ms-its:C:/Program%20Files%20(x86)/ABB/AutomationBuilder/Online%20Help/en/PLC-Automation-V3.chm::/PLC_Automation.htm
ms-its:C:/Program%20Files%20(x86)/ABB/AutomationBuilder/Online%20Help/en/PLC-Automation-V3.chm::/plc_hardware.htm
ms-its:C:/Program%20Files%20(x86)/ABB/AutomationBuilder/Online%20Help/en/PLC-Automation-V3.chm::/System_Technology.htm
ms-its:C:/Program%20Files%20(x86)/ABB/AutomationBuilder/Online%20Help/en/PLC-Automation-V3.chm::/System_Technology.htm
ms-its:C:/Program%20Files%20(x86)/ABB/AutomationBuilder/Online%20Help/en/PLC-Automation-V3.chm::/d38775499e475891.htm
ms-its:C:/Program%20Files%20(x86)/ABB/AutomationBuilder/Online%20Help/en/PLC-Automation-V3.chm::/Modbus_Communication.htm
ms-its:C:/Program%20Files%20(x86)/ABB/AutomationBuilder/Online%20Help/en/PLC-Automation-V3.chm::/Modbus_Communication.htm

10

m Library Manager X

Add Library 3 Delete Library | 25 Properties 73 Details | 5] Placeholders mLibrary Repository @Icon legend...

MName

#-| 0] AC500_Io =1Io, 1.2.1.1 (ABE)

el ACS00 TobruEtherpet = ToDryEthernet, 1,001 (ARR)

|+ | AC500_ModbusRtu = ModbusRtu, 1.1.4.3 (ABE) I

TREE)

MNamespace Effective version
AC500_Io 1211
AC500_IoDrvEthernet 1.0.0.1
ACS500_ModbusRtu R4S
ACS500_Pm 1.2.5.3

1. AC500_Fm = Pm, L2,
=5 ModbusRty, 1.1.4.3 (ABE)
Og history
= E:' Enums
¢ ERROR_ID
¢ WARNING_ID
=-[ Function Blacks
ModR tuMast
+-[E] ModrtuRead
[E] ModriuReadwrite23
+-E] ModRtuWrite
= E:' Types
¢ COM_MOD_FCT22_TYPE
¢ COM_MOD_FCT23_TYPE
Og ModRtuGenDevDataType
Og ModRtuTokenType
+-1) Internal Data Types
42 visualization
GlobalTextlist

Inputs/Outputs Graphimll Documentation I

ModRtuToken ( F B)

FUNCTION_BLOCK ModRtuToken EXTENDS AbblLConCA
Communication to generic Modbus server devices via Modbus RTU using LineToken variable.

Function block ModRtuToken controls the Modbus RTU communication to a generic Modbus RTU
any field device which supports Modbus RTU server within it such as PLC, HMI or ABB ACS/DCS
ModRtuRead and/or ModRtu\Write and/or ModRtuReadWrite23 to exchange Modbus data.

If more devices are connected to the same Modbus RTU line, for each of them an own instance o
ACS/DCS drive) function block must be used. All these ModRtuToken and/or DrvModbusRtu (for ¢

connected to the same LineToken variable of type ModRtuTokenType at their IN_OUT LineToken.
[ CITELR R LG EL AT these blocks must be called within the same PLC task

At the IN_OUT ServData a variable of type ModRtuGenDevDataType must be connacted, which il
related to the same device. Via the function blocks ModRtuRead, ModRtu\Write and ModRtuRead!
programmed. The requests to process these read, write or readwrite Modbus jobs are transferred

block. The Modbus job will be started, when the ModRtuToken function block of the server has the
All these function blocks must be called within the same PLC task.

The input Timeout sets the timeout for one Meodbus job in ms. After a Timeout this server will not &
ReconnectPause in seconds. So a steady delay for a disconnected server can be avoidad.

Description of inputs and outputs can also be found there.

The function block must be used in same PLC task than other function blocks using the same variable on IN_OUT LineToken and IN_OUT ServData

InOut:

Scope | Name
Input Com

serv

TimeOut
ReconnectPause
Inout LineToken
ServData
OUtlet ErrorlD
ModMastErroract
ModMastErroriblast
Warnact
WarnlDLast
JobDone

JobBusy

Online

Type

BYTE

BYTE

WORD
WORD

ModRtuTokenType
ModRituGenDevDataType
ERROR_ID

BO0L

ERROR_ID

BO0L

WARNING_ID

BOOL

BOOL

BOOL

Initial
1

1000

FALSE

FALSE

FALSE
FALSE
FALSE

Comment

2: Modbus communication port - e.g- 1 = COM1 - changes are valid
only after rising edge of Enable input (FALSE -= TRUE). Valid values
are 1to 3 depending on PLC type and configuration.

3: Modbus RTU server address - if changed while a modbus job is
running, this job will be finished with previous Serv address; 0 =
Broadcast. valid range is 0..247.

4: Timeout [ms] for ModRtuMast function block - TimeOut value should
be at least 50ms.

5: Pause in seconds before next retry to connect after a timeout was
detected. Timeout is detected with ModMastErrorlD = 168120

6: Reference variable to connect to other Modbus RTU function blocks
ModRtuRead, ModRtuWrite and ModRtuReadVWrita23.

7: Modbus RTU server reference variable to connect to all function
blocks of this server device.

4: Error codes

5: Active error in ModMast. Operation is running with error . This output
is TRUE for at least one cycle or until Enable is set to FALSE. The
output ModMastEmrorlDLast gives more details about the last error.

6: Error code of last active error in ModRtuMast, For error code
description, refer to error codes in ERROR_ID.

T Operation is running with warning . This output is TRUE for at least
one cycle or until Enable is set to FALSE. The output WarnlDLast gives
more details about the waming

8: Warning code of last active warning

9: Modbus job finished

10: Modbus job active

11: Connection established without error, all read jobs without errors
and all Modbus Jobs finished within time set at input Timeout.

3ADRO0O10952, 1, en_US



4.3

4.3.1

GVL_tsModRtulineToken_ Coml —HLineToken

4.3.1.1

4.3.1.2

xEnzbleRsad] [JERE—Enzble
l —

Inputs:

AC500 V3 MODBUS RTU

Some rule of thumb

ModRtuToken

ComBtu
ModRtuToken

Busy

]
]
o
15
L]
m

a

Com Error
bySever Serv ErrorID|—
—| Timelut ModMastErrorhct = RLIE
III —|ReconnectPause ModMastErrorIDLast
Warnict
WarnIDLast
JobDone
JobBusy

j%i%
il
w =

I
L]
b
B
[£]
m

tsServerData —ServData

|
IoE
|

@

Cnline

Enable — can be set to fix TRUE, if Com and Serv input is fix.
(Com and Server input are only read in at rising edge of Enable)

Com - Communication interface number, mostly 1. With AC500-eCo option boards
can also be 2 or 3.

Server = server node address

TimeOut can be left to default (1000 = 1s). Waiting time for server to reply. After that
a timeout error is set.

ReconnectionPause. Can be used to skip servers, which are not connected, for spe-
cific time before a retry to connect is made again. Default is 0. Good rule would be to
set to e.g. 3 for 3 seconds.

LineToken: Connect the LineToken variable. Best to declare it in a global varlist.

ServData: Connect the ServData variable, which can be local and needs to be con-
nected to the ModRtuRead and/or ModRtuWrite and/or ModRtuReadWrite23 blocks.

Outputs:

ModMastErrorAct is indicating that actually an error is active.

ModMastErroriDLast is the last occurred ErrorID of the internally called ModRtuMast
function block. It will only be cleared if the Enable input is set to FALSE.
So it might indicate an earlier occurred error, which is not active any more.

ModMastWarnAct is indicating that actually a warning is active.

WarnIDLast is the last occurred WarningID. It will only be cleared if the Enable input is
set to FALSE.
So it might indicate an earlier occurred warning, which is not active any more.

JobDone is indicating for one cycle, that the actual modbus job is finished.
JobBusy is indicating that a modbus job is active

Online will be set if at least one modbus job was finished without errors and no fur-
ther error have been occurred.
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4.3.2

4321

4.3.2.2

12

ModRtuRead

ModRtuRead 1

ModRtuRead
TRUE ==Enable Busy g

={Prio Error ~

3 —Fct ErrorID |-
uiNumberOflReadlata N'b ModMastErroriets ™=

wiDataldrReadJobl [ 100 | —2Addr ModMestErrorIDLast (— [ W0 _EARCH

WarnBet = m

RDR WarnIDLast [—

awlstDataRec — —Data JobDone = xJoblone_Readl R
JobBusy ™ m
t=ServerDeta —ServDats

Inputs

Enable can be set to TRUE. Then the read job is executed continuosly.

If the Enable input is set to TRUE a new job request will be created each time the pre-
vious job was finished. At that moment the inputs Fct, Nb and Addr are read in and
kept internally until the next job is started. The next job starts, when this function
blocks gets the internal Modbus Token.

Prio is not yet implemented. Can be left open.

Fct — set the modbus function code, 3 or 4 for reading words. Be aware that the
BITADR operator is not working with this functionblock in case the function code 1 or
2 is used to read bits.

Nb — Number of data.
In case of Fct = 3 or 4, the number of words with maximum 125.
In case of Fct =1 or 2, number of Bits with maximum 2000.

Addr - address of the data in the server

Data — address of the data in this PLC. Keep this data address stable until the Job-
Done output indicates, that the data is written to it.

Outputs

Busy is set, if the function block has requested a job or is executing the job.
ModMastErroAct, modMastErrorIDLast, WarnAct, WarnIDLast — see ModRtuToken.

JobDone is indicating for one cycle, that the actual job is finished. This output can be
used to e.g. start a ModRtuWrite function block at input Execute.

JobBusy is indicating that the modbus job of this function block is actually executed.
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4.3.3

4.3.3.1

4.3.3.2

4.3.4

AC500 V3 MODBUS RTU

ModRtuWrite
ModRtulrite 1
ModRtuWrite
xJobDone Readl E—Execute Done —m—
={Prio Busy [~ m
le —Fect Error ~ REas
uilumberOfWritelata Nb ErrorlD —
wiDataldrWritelob [ 0 |—Addr ModMestErrorket M
ModMestErrorIDLast [—
ANR Warniect [~ m
awlataSend — —Data WarnIDLast —
JobDone = m
JobBusy ™ m
t=ServerDeta —ServDats

Inputs

Execute needs a rising edge to request and start a new modbus write job.

With the rising edge the inputs Fct, Nb and Addr are read in and kept internally until
the internal Modbus Token is assigned to this function block and the write job is
started. The data at the address of Data must be kept stable until the write job is fin-
ished, which is indicated via the JobDone output.

Prio is not yet implemented. Can be left open.

Fct — set the modbus function code.

5 = write one bit.

6 = write one word.

15 = write n bits.

16 = write n words, recommended as most servers support this function code.

22 = mask write

23 =read /write in one job - special structure is needed at the address of DATA.

Be aware that the BITADR operator is not working with this function block, if function
code 5 or 15 is used to write bits.

Nb — Number of data.
In case of Fct = 16 the number of words with maximum 125.
In case of Fct =15 number of bits with maximum 2000.

Addr - address of the data in the server

Data — address of the data in this PLC. Keep this data address stable until the Job-
Done output indicates, that the data is written to it.

Outputs

Busy is set, if the function block has requested a job or is executing the job.
ModMastErroAct, modMastErroriDLast, WarnAct, WarnIDLast — see ModRtuToken.
JobDone is indicating for one cycle, that the actual job is finished.

JobBusy is indicating that the modbus job of this function block is actually executed.

ModRtuReadWrite23

For detailed description of this function block, which can be used to read and write data in
one modbus job using function code 23, please see the documentation in the library directly.
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Application example project

The application examples includes the Modbus client (PM5630), one Modbus server with ad-
dress 11 (PM5670) and one server with address 12 (PM5052).

Devices

=5l | MobusRi ACSO0 V3 ApplExample AB241
+[7] ModRtuclient_1 (PMS830-2ETH - TBS620-2ETH)
+-{7] ModRtuserver_11 (PM5&70-2ETH - TES520-2ETH)
+ &j ModRtuServer_12 (PM5052-R-ETH)

The main program PLC_PRG runs in a 250ms task, which makes it easier to see the set out-
puts. Of course, it can also be run in a 10ms task to achieve faster communication.

Two program parts are provided. Only one should be called from the PLC_PRG:

#88 ModbusRtu ACS00'Y3 ApplExample AB241.project - Automation Builder 2.4 - Premium
Fle Edit View Project Buid Online Debug Tools BACNet [ECE1850 Window Help

S~ = [ o7 |4 | 08
Devices B x [#] PRG_ModRtuComToServil X - PLC_PRG X
=) MedBuSRtu ACSD0 V3 AppiEXample AB241 - 1|  PROGRAM PRG_ModRtuComToServll @ 1| PROGRAM PLC_PRG
2 100% 2R
= [T ModRtuClient _1 (PM5630-2ETH - TES620-2ETH) 8 2l VAR R
< >
=8 pLcLogic = EXD
=i} Application * ComReu ~ g VAR
B8 ModRtuToken
) Diagnosis xEnableReadl —Enable Busy[—
o 1 —cem Errox|
@ Library Manager bySever —|Seru ErrorID
PLC_PRG (PRG) ~Timeout ModMastErrorhes -
5] PRG_ModRtuComToSery 11 (FRE) -Reconnectpause  ModMastErrorIDLast
[€] PRG_ModRtuComTosery 12 (PRG) o “M"mc“m“e;“kmfgam S . ";;:M“ C
tsServerData —{Servbata arnIDLast [~
PRG_MocRtiToServ11_and Serv12_CFC (PRG) L
= (& Task Configuration L
= Task - 1] ERG_ModRtuComToServll():
8 PLC_PRG 2| ERG ModRtuComToServiz():
& ons 2 ModRruRead_1 :
~ @ Interfaces MoaREuRead

= HiJ com_1(comM 1) TRUE —{Enable
B Modbus_RTU_Cient (Modbus RTU Cient)
K can (<Empty>)
% Ethernet
+ M Extension_Bus
+ [T ModRiuServer_11 (PMS570-2ETH - TBS620-2ETH)
%] ModRtuserver_12 (PM5052-R-ETH)

wilumbezOf1Readlata —] ModMastEx
uiDataRdrReadJobl —|k ModMastErzor:
Warnies
WarnIDlast
JobDone |- xJobDone_Readl

JobBusy -
tsServerData —Jservbata
a ModRTuWrite 1
ModRtuWrite
xJobDone_Readl —{Execute
—prin =
16 —Fet =
uiNumber0fWriteData —Nb =
uiDataldriritelob —Addr ModMastErrorhet —
ModMastErrerIDLast —
WarnAct [
svDaraSend Data WarnIDLase|—
JobDone
JobBusy—
tsServerData —ServData
N ModRtuRead 2
e R A [ R

- PRG_ModRtuComToServ1ll and PRG_ModRtuComToServi2
Both programs are written in FUP and are identical, except the server and data ad-
dresses, which can be adapted in the declaration part.
They contain two read and one write job blocks.
This is an example, how a generic program can be reused, if several identical servers
needs to be connected.

- PRG_ModRtuToServll_and_Servi2_CFC

This program is written in CFC to show the structure of the used function blocks.
It has only one read and one write block for each of the two servers.
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6 Template Boxes

6.1 Caution

CAUTION!
Generally, the user in all applications is fully and alone responsible for
checking all functions carefully, especially for safe and reliable operation.

6.2 Note

Note: The Function Blocks contained in the example can only be executed in
RUN mode of the PLC, but not in simulation mode.

3ADRO010952, 1, en_US
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