AV=VA

AVEVA™ Communication Drivers Pack — Beckhoff —
TWINCAT Driver

User Guide




AV=VA

© 2015-2023 by AVEVA Group Limited or its subsidiaries. All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted, in any form or by any
means, mechanical, photocopying, recording, or otherwise, without the prior written permission of AVEVA
Group Limited. No liability is assumed with respect to the use of the information contained herein.

Although precaution has been taken in the preparation of this documentation, AVEVA assumes no responsibility
for errors or omissions. The information in this documentation is subject to change without notice and does not
represent a commitment on the part of AVEVA. The software described in this documentation is furnished under
a license agreement. This software may be used or copied only in accordance with the terms of such license
agreement. AVEVA, the AVEVA logo and logotype, OSlsoft, the OSlsoft logo and logotype, ArchestrA, Avantis,
Citect, DYNSIM, eDNA, EYESIM, InBatch, InduSoft, InStep, IntelaTrac, InTouch, Managed PI, OASyS, OSlsoft
Advanced Services, OSlsoft Cloud Services, OSlsoft Connected Services, OSIsoft EDS, PIPEPHASE, Pl ACE, PI
Advanced Computing Engine, Pl AF SDK, Pl API, Pl Asset Framework, Pl Audit Viewer, Pl Builder, Pl Cloud
Connect, Pl Connectors, Pl Data Archive, Pl Datalink, Pl DataLink Server, Pl Developers Club, PI Integrator for
Business Analytics, Pl Interfaces, PI JDBC Driver, Pl Manual Logger, Pl Notifications, P ODBC Driver, Pl OLEDB
Enterprise, Pl OLEDB Provider, Pl OPC DA Server, PI OPC HDA Server, Pl ProcessBook, Pl SDK, Pl Server, Pl Square,
PI System, Pl System Access, Pl Vision, Pl Visualization Suite, Pl Web API, PI WebParts, Pl Web Services, PRiSM,
PRO/I1I, PROVISION, ROMeo, RLINK, RtReports, SIM4AME, SimCentral, SimSci, Skelta, SmartGlance, Spiral Software,
WindowMaker, WindowViewer, and Wonderware are trademarks of AVEVA and/or its subsidiaries. All other
brands may be trademarks of their respective owners.

U.S. GOVERNMENT RIGHTS

Use, duplication or disclosure by the U.S. Government is subject to restrictions set forth in the license agreement
with AVEVA Group Limited or its subsidiaries and as provided in DFARS 227.7202, DFARS 252.227-7013, FAR
12-212, FAR 52.227-19, or their successors, as applicable.

Publication date: Tuesday, May 9, 2023
Publication ID: 868900

Contact Information

AVEVA Group Limited
High Cross
Madingley Road
Cambridge

CB3 OHB. UK

https://sw.aveva.com/
For information on how to contact sales and customer training, see https://sw.aveva.com/contact.
For information on how to contact technical support, see https://sw.aveva.com/support.

To access the AVEVA Knowledge and Support center, visit https://softwaresupport.aveva.com.

© 2023 AVEVA Group Limited and its subsidiaries. All rights reserved. Page 2



AV=VA

Contents

Chapter 1 Getting Started with TWINCAT Communication Driver................. 4
Introduction to the TWINCAT Communication DFiVer. . . ..ot v ittt iie e ii it e eerensnsasasnsnsnnans 4
REGUITEMENTS. .t e e e e e 4
CON O MANCE. .« o oottt e e 4
Supported Hardware and Software. . .. ....c ittt iii ittt ittt ittt st 5
Chapter 2 Configuring the TWINCAT CommunicationDriver..................... 6
Adding and Configuring a Channel Selector Object. .. .........ci ittt ittt it ieieneannannnns 6
Adding Channel Selector ObjJects. . .. ..ottt e e e e e e 6
Configuring Channel Selector Objects. .. ... oo e e e e e e e 6
Adding and Configuring a Device Selector Object. . . ... ..o iiiiiiii i iii it iietiitnennennanasnnns 7
Setting the Station ID of @ DeVICE. . ... oot e e e e e e e e e 8
Device Group Definitions. . ... oo e e 9
Device [tem DefinitioNns. . . ..o e 9
Chapter 3 TWINCAT Communication Driver Reference. ....................... 11
ltem Reference SYNtaX. . .o ov vttt ittt ittt ete e neeeeeneaesnoesnsensansansensnansnennnnnns 11
Global and Local Variables. . . .. ..o ii ittt i ittt ittt ittt taa ettt 12
Address DesCriPlioNS. . .o ov it ittt ittt tte e neeneeneaneaeeneeeneensaneansansanenansnsansannas 13
SUPPOrted Data TYPeS. ¢ v vttt ettt e eeneenssnsonsossossnsssnssassnsonsonsssssssassnssnssnss 14
Examples of ltem References. . . ....o ot ittt i i et e tie e raeraennsanasansansannnennns 14
EXamPles fOr TWINC AT 2. X, o .ottt e ettt e et e e e e e e e e e e e e 14
EXamPles fOr TWINC AT B.X. . .ottt et et e et e e e e e e e e e e e 15
Chapter 4 Troubleshooting the TWINCAT Communication Driver................ 16
TWINCAT Communication Driver Error Codes. . . ... vi it iitiieiieiieteereenassnsenssassasnssass 16
Installing and Configuring the TWinCAT ADS Software. . ........ciitiitiniiniinnnennrnnennenennens 18
Download and install the ADS software on the local computer.......... ... ... . i ... 18
Add an AMS route between the local computerandthetarget.............. .. .. .. ... .. 18
Test the AMS route that you have added. . ... ... . i e e e 19

© 2023 AVEVA Group Limited and its subsidiaries. All rights reserved. Page 3



AV=VA

Chapter 1

Getting Started with TWINCAT
Communication Driver

¢ Introduction to the TWINCAT Communication Driver

e Supported Hardware and Software

Introduction to the TWINCAT Communication Driver

These are the technical specifications for Beckhoff TWINCAT Communication Driver.

Requirements

To communicate with TwinCAT PLCs and runtimes, you must have the TwinCAT Automated Device Specification
(ADS) software installed and configured on the same computer where this Communication Driver is installed. The
ADS software allows the computer to present itself as a TwinCAT node on the network, and this Communication
Driver communicates with other nodes through it. The ADS software is installed as part of the full TwinCAT
programming software, so if you already have the programming software installed on the computer, there is
nothing more you need to do. Otherwise, you need to install and configure the ADS software separately. For
more information, see Installing and Configuring the TwinCAT ADS Software at the end of this document.

Conformance

The following hardware and software was used for conformance testing of this Communication Driver:
¢ Driver Configuration: PLC program Machine.pro
e Equipment:
¢ Beckhoff TwinCAT PLC
¢ Beckhoff CX1000
e Beckhoff CX1020
e Beckhoff BC9000
e Beckhoff CP6607
e Cable: Ethernet
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Supported Hardware and Software

Once you have installed and configured the ADS software, this Communication Driver should be able to
communicate over TCP/IP with any Beckhoff device that is compatible with the version of the ADS software that

you installed. The following devices were used in conformance tests with the TC3 ADS software (product number
TC1000):

o Beckhoff TwinCAT PLC/10 on Windows
¢ (CX1000 and CX1020 with Windows Embedded Compact 5.0 and 6.0
e PLC BC9000, BX9000 and CP6607 with Windows Embedded Compact 5.0 for ARMV4i processor

The TC3 ADS software should also be compatible with CX1010, CX1030, CX2000, CX5000, CX5100, CX8000,
CX9000, and any other device that hosts a TwinCAT 2 or TwinCAT 3 runtime.

If you are unsure whether your specific device is supported, please contact your Beckhoff support representative
and confirm that your device is compatible with the ADS software
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Chapter 2

Configuring the TWINCAT
Communication Driver

Each server instance has its own hierarchy of objects, and each object has parameters that you need to configure
in order to establish communication between the Communication Driver and individual devices on the network.

You can view the configuration hierarchy of a TWINCAT server instance under its Configuration node.

This section only describes how to configure object parameters for a TWINCAT server instance. For more general
information about adding and configuring objects, see "Configuring Global Parameters" in the Communication
Drivers Pack Help

This section include:

e Adding and Configuring a Channel Selector Object

¢ Adding and Configuring a Device Selector Object

Adding and Configuring a Channel Selector Object

The server-specific configuration of the TWINCAT Communication Driver hierarchy tree under the Ol Server
Manager starts at the Channel Selector object. This object lets you set server parameters for communication
with agents (devices) in the hierarchy tree.

Adding Channel Selector Objects

To add a ChannelSelector connection to your TWINCAT hierarchy

1. In the console tree, right-click Configuration and then click Add ChannelSelector Connection. The
New_ChannelSelector_000 object appears in the hierarchy.

2. Edit the object name to appropriately describe components of your specific hardware environment. If you do
not rename the object at this time, a numeric sequencing system is applied. You can rename the hierarchy
entry later.

The New_ChannelSelector_000 Parameters view is displayed.

Configuring Channel Selector Objects

Configure the communication settings for a selected channel to ensure uninterrupted communication with the
device network.
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Time Out

The internal timeout (in milliseconds) of the TwinCAT library. This timeout is valid only when trying to find a
remote TwinCAT runtime. If the TwinCAT runtime is found but the system is not running, this timeout will not

apply.
Max Block Size
The maximum number of addresses that will be read in the same block. If you type 0, it will default to 512.
Import Symbol Table
This option determines when the symbols are imported from the TwinCAT PLC or runtime.
¢ After (re)connecting

The symbol table is dynamically imported every time this Communication Driver communicates with the
target device. This option is supported by all versions of TwinCAT.

¢ On startup only

The symbol table is imported only once, when this Communication Driver communicates with the target
device for the first time after startup. This option is more efficient, but it is supported only by TwinCAT 3.1 or
later.

Handle Optimization

The driver creates ADS connections or handles to the PLC in runtime. The default setting for this field is 0, where
default number of handles is not defined. If this field is set to 1, the driver optimizes the number of connections
and sets the maximum number of connections possible is 1024.

Advanced

Click this button to open the Advanced Settings dialog box, which provides access to additional communication
settings such as timeouts, retries, and buffer sizes. You might need to change these settings if the
Communication Driver behaves unexpectedly during run time, but the default settings should work for most
network configurations. For more information about these settings, see "Advanced Settings" in the
Communication Drivers Pack Help.

Adding and Configuring a Device Selector Object

The TWINCAT Communication Driver can connect to different Windows agents, PLCs, and other data sources.
These connections are modeled in the hierarchy by means of Device Selector objects, each of which models the
end-point of the communications path.

From the ChannelSelector branch of the Communication Driver hierarchy, create the new DeviceSelector object.
To add a Device Selector connection to your TWINCAT hierarchy
1. Right-click the New_ChannelSelector_000 object, and select Add DeviceSelector Connection.
The New_DeviceSelector_000 object is created.
2. Rename the object as appropriate.

3. The New_DeviceSelector_000 Parameters configuration view is displayed.
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To configure the Device Selector connection
¢ Configure the Station.

The Station field cannot be empty. The syntax of the Station depends on the ARTI3 or the gateway being
used by the Communication Driver. For more information, see Setting the Station ID of a Device.

Setting the Station ID of a Device

Set the station ID for a selected device so that the Communication Driver can identify and communicate with it
on the network.

Syntax

The station ID must use the following syntax:

<AMS Net ID>:<runtime or port number>

The following syntax diagram shows all of the possible options:

AMS Net ID :{ runtime or port number | 301 | 800 | 801 | 811 | 821 | 831 | 851 }
where,

AMS Net ID: The AMS Net ID of the TwinCAT PLC or runtime. This ID consists of six numeric values separated by
periods (e.g., 5.7.46.126.1.1), and although it can be based on the target's IP address, it is not the same. If you
have properly created an AMS route between the computer and the target, you should know the target's ID. For
more information, see "Installing and Configuring the TwinCAT ADS Software" at the end of this document.

runtime or port number: The PLC/NC/IO port used to do the communication.

TwinCAT 3 uses fully configurable port numbers. The default value is 851 for TwinCAT PLC, but you can specify
anything as long as it matches the port number that has been configured in the TwinCAT 3 programming
software.

For TwinCAT 2, the following values have been implemented and tested:

Value Description

1,2,3,4 Runtime number

301 TwinCAT I/O

800 BC9000 or BX9000

801, 811, 821, 831 Equivalent to runtime numbers 1,2,3,4
Examples

Examples of valid station IDs:
5.7.46.126.1.1:1
192.168.1.72.1.1:301
28.39.5.87.1.1:851
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Device Group Definitions

Use the Device Groups configuration view, to create, add, delete, and define device groups. You can also
configure default update intervals for the objects and edit update intervals in this dialog box. To open the Device
Groups dialog box, in the Device Selector configuration editor, click the Device Groups tab.

Note: When you select another part of the Communication Driver tree hierarchy, you are prompted to save the
modifications to the configuration set.

To create or add device groups

1. Right-click anywhere in the table, and then click Add. A device group is added with a default name and
update interval.

2. Enter a unique name up to 32 characters long for the device group.
To delete device groups

1. Right-click the device group to be deleted, and then click Delete.

2. Read the warning, and then click Yes.
To edit device groups

Use the Edit option from the Device Groups tab only for configuring the Communication Driver’s unsolicited
message handling.

To configure default update intervals

To configure a default update interval for the object, right-click in the Device Groups box and then click Config
Default Update Interval.

To edit update intervals

To edit the update interval for an object, double-click its value in the Update Interval column and make the edits.
or

Right-click its value in the Update Interval column and then click Modify Update Interval.

The update interval is the frequency, in milliseconds, that the Communication Driver acquires data from the
topics associated with that device group.

Different topics can be polled at different rates from a PLC by defining multiple device group names for the same
PLC and setting a different update interval for each device group.

Device Item Definitions

The device item name is an is an “alias” or a label for the data in the device. It is an alternative name for the item
reference, and ca be used instead of the item reference when you create the client application. Device item
configuration is optional, but is strongly recommended.

To create or add device items
1. Right-click anywhere in the table, and then click Add.
2. In the Name column, type a unique item name. The maximum is 32 characters.

3. In the corresponding line, double-click the Item Reference column and enter the correlated item reference
for the name you created.
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To rename device items

Right-click the device item to be renamed and click Rename. Make the changes.
To delete device items

Right-click the device item to be deleted from the list and click Delete.

To clear all device items

Right-click in the Device Items box and click Clear All. All the device items listed are cleared after you confirm
their deletion.

NOTE: You can import a .csv file containing your item definitions to help streamline configuration. See "Advanced
Settings" in the Communication Drivers Pack Help.
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Chapter 3

TWINCAT Communication Driver
Reference

Use item references to access data stored in memory registers in connected devices, as well as to access
standard system items in the Communication Driver itself.

This section only describes the item reference syntax and options for the TWINCAT server. For more general
information about item references, see "Managing Device Items" and "ltem Reference Descriptions" in the
Communication Drivers Pack Help.

This section includes:

¢ |tem Reference Syntax

Global and Local Variables

Address Descriptions

Supported Data Types

Examples of Item References

Item Reference Syntax

Item references in this Communication Driver use the following syntax.

PLC I/O Addresses

Note: This type of addressing is supported for TwinCAT 2.x only. If your target device runs TwinCAT 3.x, you must
use the variable addressing described in the next section below.

You can access specific PLC /O addresses for memory and I/O registers using the following syntax:
<register type><data type><address number>[.bit]:<variable type>

For strings:

<register type><data type><address number>:STRING[<length>]

The following syntax diagram shows all of the possible options:

{ register type | %M | %Q | %I }{ data type | B | X | W | D }address number{ | .bit }:
{ variable type | BOOL | BYTE | WORD | DWORD | SINT | USINT | INT | UINT | DINT | UDINT |
REAL | LREAL | TIME | TOD | DATE | DT | STRING{ | [length] } }
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where,

register type: The register type: %M (memory), %Q (output), or %l (input).

data type: The data type: B (byte), X (byte for bit access), W (word), or D (double word).
address number: The memory or I/0 address number on the PLC.

bit: Indicates the bit number to be read from/written to the device. In order to access individual bits,data type
must be X (e.g. %1X0.0). This parameter is optional.

length: The length of the string in bytes/characters. This parameter is optional; if no length is specified, the
default length is 80. The maximum possible length on the device is 1024.

Note: Length suffix for string is not supported on TwinCAT version 3.x.

variable type: The variable type that is configured for this address. The valid types are: BOOL, BYTE, WORD,
DWORD, SINT, USINT, INT, UINT, DINT, UDINT, REAL, LREAL, TIME, TOD (TIME_OF_DAY), DATE, DT
(DATE_AND_TIME), and STRING. If you do not indicate the variable type, it will automatically fill this field with
the default type according to the configured data type: BOOL for X, BYTE for B, WORD for W, and DWORD for D.

Note: If the specified STRING length is greater than the actual STRING length on the device, the device might
return a "string overflow” error.

Global and Local Variables

You can also access Global and Local Variables, but only on Windows-based runtimes (e.g., CX1000, CX1020,
WinCE, WinXP, WinXPe).

For Global Variables on TwinCAT 2.x only, type a period and then the variable name
(e.g., .engine, .speed, .counter): .<variable name>

For Global Variables on TwinCAT 3.x only, as well as for Local Variables on both TwinCAT 2.x and TwinCAT 3.x,
type the POU name followed by the period and then the variable name:

<POU name>

.<variable name>

The following syntax diagram shows all of the possible options:

{ | POU name }.variable name{ | [index] }{ | :length }

where,

POU name: The name of the program organization unit (POU) that contains the variable.

index: Both Global and Local Variables support an optional array index, which is used to access arrays and
structures. If you declare arrays in your TwinCAT PLC program as...

MyRealArray:ARRAY[0..10]OF REAL;

MyDINT:ARRAY[0..10]OF DINT;

the corresponding addresses (assuming the first position of each array) should be:
.MyRealArray[0]

.MyDINTI[O]

variable name: The name of the Global or Local Variable.
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length: Both Global and Local Variables also support an optional string length, which is used to predict the block
size that will be necessary to create virtual groups that will not be bigger than allowed. If not set, no assumption
about the length is made, and the Max Block Size setting in the communication settings will determine the
number of tags on each block. The length is especially useful when reading several string variables that may or
may not have its size determined on the TwinCAT program, and not setting its length on the address may lead to
errors of Invalid Block Size. Also, if using the length, you must type the same length as used on the TwinCAT
program.

If you declare string variables in your TwinCAT PLC program as...
string1:STRING; string2:STRING(150);

then the corresponding addresses should be:

.string1:80

.string2:150

In the first case the string length is taken as 80, which is the default value to ensure correct separation of virtual
groups.

The length field syntax is also valid for members of arrays and structures.

Note: Length suffix for string is not supported on TwinCAT version 3.x.

Address Descriptions

The address descriptions consist of the register type, its item name and the allowable range of values, the
default data type, allowable suffixes (if any), and allowable access methods.

Register Type TwinCAT Item Name Description
Version

Memory(%M) 2.xonly %M Memory: Read and write data value in the memory
area

Output(%Q) 2.x only %Q Output: Read and write data value in the outputs

Input(%l) 2.x only %I area.
Input: Read and write data value in the inputs area.

Local or Global 2.x and 3.x NAME Variable Name: Up to 512 in the same device. See

Variable Max Block Size in the communication settings.

Array Variable 2.x only VAR[0..10] Array Variable Name — the limit is the variable array
size. This is supported only in one-dimensional
arrays.

Note: Communication with Windows-based TwinCAT runtime systems (e.g., Windows XP, CX1000, CX1020,
Windows Embedded Compact) is possible only through Variable Names. Communication with a Beckhoff
BC9000/BX9000 is possible only through the %M, %Q, and %l registers.
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Page 13




A V - VA AVEVA™ Communication Drivers Pack — Beckhoff — TWINCAT Driver User Guide
— Chapter 3 — TWINCAT Communication Driver Reference

Supported Data Types

The data type is specified as a suffix in the item syntax. This Communication Driver supports the following data

types.

DataType Suffix Description

Boolean BOOL Boolean value

Byte BYTE Unsigned,8-bit variable.

Word WORD Unsigned,16-bit decimal value.(Word)

DWord DWORD Note:This is the default when no data type is specified.

Unsigned,32-bit decimal value (double Word).

Signed Short Integer SINT Signed,8-bit decimal value.

Unsigned Short Integer USINT Unsigned,8-bit decimal value.

Signed Integer INT Signed, 16-bit decimal value.

Unsigned Integer UINT Unsigned,16-bit decimal value.

Signed Integer DINT Signed, 32-bit decimal value.

Unsigned Integer UDINT Unsigned, 32-bit decimal value.

Floating Point REAL Floating point, 32-bit value.

Floating Point LREAL Floating point, 64-bit value.

Duration time TIME The most significant digit is one millisecond, 32-bit value.
Time of day TOD The most significant digit is one millisecond, 32-bit value.
Date DATE The most significant digit is one second, 32-bit value.
Date and time DT The most significant digit is one second, 32-bit value.

Note: The table above shows suggested usages and addressing possibilities for a TwinCAT data type given the
address formats available. All of these data types are used only in I/O addressing, which is supported only by
TwinCAT 2.x. 64-bit integers (i.e., LWORD, LINT, ULINT) are not supported

Examples of Item References

These are examples of valid item references for this Communication Driver. For more information about the
referenced addresses, see the manufacturer's documentation for your device.

Examples for TwinCAT 2.x
Device Address Item Reference
%QX0.0 %QX0.0:BOOL
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%QX0.5 %QX0.5:BOOL
%QX1.0 %QX1.0:BOOL
%QX7.7 %QX7.7:BOOL
%QBO0(8bits) %QB0:BYTE

%QWO0 %QWO0:WORD
%MWO(Word) %MWO0:WORD

%MWS5(INT)

%MWS5:INT

%MB5(BYTE) %MB5:BYTE
%MX5.0 %MX5.0:BOOL
%MD15(REAL) %MD15:REAL
%I1X10.7 %I1X10.7:BOOL
%IW10 %IW10:WORD
%110and%I11(16bits) %IW10
engine(GlobalVariable) .engine
speed(GlobalVariable) .speed
down(GlobalVariable) .down
engine(GlobalVariableonTwinCAT3) GVL.engine
balance(mainprogram) MAIN.balance

timerUp.StartTime(Global)
MyDINT[3](Global)

timerUp.StartTime
.MyDINT([3]

MyArray[3,3,3](Global)

.MyArray[3,3,3]

Examples for TwinCAT 3.x

Device Address

Item Reference

engine(GlobalVariable,List:GVL)

GVL.engine

speed(GlobalVariable,List:Glbl1)
down(GlobalVariable,List:Global)

Glbll.speed

Global.down

engine(GlobalVariableonTwinCAT3)

balance(mainprogram)

GVL.engine
MAIN.balance

MyDINT[3,3,3](mainprogram)

MAIN.MyDINTI[3,3,3]
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Chapter 4

Troubleshooting the TWINCAT
Communication Driver

o TWINCAT Communication Driver Error Codes

¢ |nstalling and Configuring the TwinCAT ADS Software

TWINCAT Communication Driver Error Codes

The following tables describe the additional error codes that you might receive when poll/poke requests and
operations fail.

Code Description Possible Causes Solution
1 Invalid AMS Net ID Invalid AMS Net ID Station. The |Type a valid AMS Net ID.
Station AMS Net ID must have 6 fields.
30 Error loading third The third party library is not Install the third party library TwinCAT ADS
party library installed (tcAdsDIl.dIl or Interface PLC software.
tcADsDIICE.dII).
40 Error loading extern | The extern function cannot be Install the correct tcAdsDIl.dll or
function loaded. tcAdsDIICE.dIl library. The library exists, but
the extern functions cannot be loaded.
60 Invalid datatype Specified address contains an Type a valid address.
invalid value.
70 Error in the The TwinCAT ADS Interface PLC |Contact your application technical support
GetlLocalAddress is not working properly, or representative.
function TwinCAT software is not
running.
90 Error writing data The TwinCAT ADS Interface PLC | Note the error text in the LogWin, and
is not working properly, or contact your application technical support
TwinCAT software is not representative.
running.
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100 Errorin the Cannot load the TwinCAT PLC Confirm that the variable name is
ADSIGRP_SYM_READ |variables information. The configured the same as in the PLC program.
WRITE TwinCAT ADS Interface PLC is
(InfoByNameEx) not working properly, TwinCAT
service software is not running, or the
configured variable name is not
configured in the TwinCAT PLC
software.
110 Error in the Cannot read the TwinCAT PLC Confirm that the variable name is
ADSIGRP_SYM_READ |variables values. The TwinCAT configured the same as in the PLC program.
WRITE service ADS Interface PLC is not working
properly, or TwinCAT software is
not running.
120 Error processing The configured variable name or | Confirm that the variable name is
value address is not configured in the |configured the same as in the PLC program.
TwinCAT PLC software or is out
of range.
200 Too many Ams Net ID is over the limit. Only 64 Ams Net ID addresses can be
connections configured.
211 Invalid Read Block Not enough data buffer. Configure upto 7 KB of data.
Size
213 Invalid Header The configured Header is not Check the documentation for a valid
valid. Header configuration.
215 Invalid Block Size Not enough data buffer ARRAY. | Configure upto 7 KB of data.
216 ARRAY Invalid NAME Correct the invalid NAME
Invalid Symbol
217 Invalid Connection Invalid connection Check the connection configuration
configuration.
0 OK Communicating without error. None required.
-15 Time out waiting for ¢ Disconnected cables. ¢ Check cable wiring.
message to start e PLCis turned off, in stop ¢ Check the PLC mode — it must be RUN.
mode, or in error mode. e Check the station number.
* Wrong station number. ¢ Increase the time out in the driver's
e Wrong parity (for serial advanced settings.
communication). ¢ Check the RTS/CTS configuration (for
e Wrong RTS/CTS serial communication).
configuration (for serial
communication).
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Installing and Configuring the TwinCAT ADS Software

This section describes how to install and configure the TwinCAT Automation Device Specification (ADS) software
that is required for communication with TwinCAT PLCs and runtimes.

Download and install the ADS software on the local computer

To communicate with TwinCAT PLCs and runtimes, you must have the ADS software installed and configured on
the same computer where this Communication Driver is installed (hereafter called "the local computer"). The
ADS software allows the local computer to present itself as a TwinCAT node on the network, and this
Communication Driver communicates through it.

The ADS software is installed as part of the full TwinCAT software, so if you already have the full TwinCAT
software installed on the local computer, there is nothing more you need to do. Otherwise, you need to install
and configure the ADS software separately.

At the time this document was written, you could download the ADS software installer from the following
location: www.beckhoff.com/english/twincat/tc1000.htm

After you download the installer, run it and follow the instructions. You will need to restart the local computer to
finish the installation, and when you do, the software will run automatically. By default, the software is installed
at: C:\TwinCAT\

Your use of the ADS software is subject to the License Agreement that is installed with the software. For more
information about the License Agreement, please contact Beckhoff.

Add an AMS route between the local computer and the target

To establish communication between the local computer and a target PLC or runtime, you need to add an AMS
route between the two. This can be done on either the local computer or the target,if both have valid AMS Net
IDs.

Each TwinCAT node on the network or each PLC, runtime, or computer that has the ADS software installed, has a
unique AMS Net ID that consists of six numeric values separated by periods (e.g., 5.7.46.126.1.1). When you
install the ADS software on a computer, that computer is given a default AMS Net ID based on the IP address of
the computer. The AMS Net ID is separate from the IP address, however, if you change the IP address, the AMS
Net ID is not updated to match. You can manually change the AMS Net ID, if necessary.

To add the AMS route on the local computer:

1. In the notification area of the Windows taskbar, right-click the TwinCAT icon, and then on the shortcut menu,
click Router > Edit Routes. (You might need to expand the notification area if the TwinCAT icon is hidden.)
The TwinCAT Static Routes dialog box is displayed.

2. In the TwinCAT Static Routes dialog box, click Add. The Add Route dialog box is displayed.
3. If the target is located on the same network as the local computer, you should be able to select it:
a. Click Broadcast Search to get a list of targets that broadcast their presence on the network.
b. Select your target in the list. The route settings are automatically configured for the selected target.

4. If the target is not located on the same network as the local computer, you need to manually configure the
route settings:
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a. In the Route Name (Target) box, type a name for the target. This is the name that will be displayed in the
local list of routes of the computer, after you add the route.

b. In the Route Name (Remote) box, type a name for the local computer. This is the name that will be
displayed in the list of routes of the target, after you add the route. The default name is the host name of
the local computer, and you can change it if necessary.

c. Inthe AmsNetID box, type the ID of the target. If you do not know the ID, either use the TwinCAT
programming software to get it or use Broadcast Search on another computer on the network of the
target.

d. In the Transport Type list, select the transport type or protocol of the network. In most cases, you should
select TCP_IP (i.e., TCP/IP). For all other options, please contact Beckhoff.

e. In the Address Info box, type the host name or IP address of the target.Make sure the corresponding
option either Host Name or IP Address is selected.

Tip: You can use the ping command, at the Windows command prompt, to confirm that the specified host
name or IP address is valid and accessible.

5. Click Add Route. The Add Route dialog box is closed, and the route is added to the list of routes of the local
computer.

6. Close the TwinCAT Static Routes dialog box.

Alternatively, if you want to add the AMS route on the target, see the documentation of the manufacturer for
that PLC or runtime.

Test the AMS route that you have added

After you have added the AMS route between the local computer and the target, you should test the route to
make sure they can communicate with each other. To test the route:

1. On the local computer, locate and run the ADS test program (TcAdsTest.exe). The TcAdsTest window is
displayed.

Note: There are three copies of TcAdsTest.exe included in the ADS software. If the software was installed at
its default location, the three copies should be located at:

o C:\TwinCAT\AdsApi\TcAdsDII\TcAdsTest.exe
e C:\TwinCAT\AdsApi\TcAdsTest\TcAdsTest.exe
o C:\TwinCAT\Common32\TcAdsTest.exe
All three copies function the same, so you can use any one of them.

2. In the TcAdsTest window, click AdsPortOpen. An alert message is displayed to inform you that the ADS port
of the computer has been opened for communication.

3. In the TcAdsTest window, click Test. The Test window is displayed.
4. In the Test window, in the AmsNetld box, type the ID of the target.

5. Click Start to start the test. The number of successful operations (e.g., n Successful) should be displayed in
the Output box, and the number should keep increasing as long as the test is running.

6. Click Stop to stop the test.

7. Close the Test window, and then close the TcAdsTest window.
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If the test results confirm that the local computer and the target can communicate with each other, this
Communication Driver should also be able to communicate with the target through the ADS software.
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