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1 Foreword

1.1 Notes on the documentation

This description is only intended for the use of trained specialists in control and automation engineering who
are familiar with the applicable national standards.

It is essential that the documentation and the following notes and explanations are followed when installing
and commissioning the components.

It is the duty of the technical personnel to use the documentation published at the respective time of each
installation and commissioning.

The responsible staff must ensure that the application or use of the products described satisfy all the
requirements for safety, including all the relevant laws, regulations, guidelines and standards.

Disclaimer

The documentation has been prepared with care. The products described are, however, constantly under
development.

We reserve the right to revise and change the documentation at any time and without prior announcement.
No claims for the modification of products that have already been supplied may be made on the basis of the
data, diagrams and descriptions in this documentation.

Trademarks

Beckhoff®, TwinCAT®, EtherCAT®, Safety over EtherCAT®, TWinSAFE®, XFC® and XTS® are registered
trademarks of and licensed by Beckhoff Automation GmbH.

Other designations used in this publication may be trademarks whose use by third parties for their own
purposes could violate the rights of the owners.

Patent Pending

The EtherCAT Technology is covered, including but not limited to the following patent applications and
patents:

EP1590927, EP1789857, DE102004044764, DE102007017835

with corresponding applications or registrations in various other countries.

The TwinCAT Technology is covered, including but not limited to the following patent applications and
patents:
EP0851348, US6167425 with corresponding applications or registrations in various other countries.

—
EtherCAT.

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff Automation GmbH,
Germany

Copyright

© Beckhoff Automation GmbH & Co. KG, Germany.

The reproduction, distribution and utilization of this document as well as the communication of its contents to
others without express authorization are prohibited.

Offenders will be held liable for the payment of damages. All rights reserved in the event of the grant of a
patent, utility model or design.

TC3 Scope View Version: 1.9 5
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1.2 Safety instructions

Safety regulations

Please note the following safety instructions and explanations!
Product-specific safety instructions can be found on following pages or in the areas mounting, wiring,
commissioning etc.

Exclusion of liability

All the components are supplied in particular hardware and software configurations appropriate for the
application. Modifications to hardware or software configurations other than those described in the
documentation are not permitted, and nullify the liability of Beckhoff Automation GmbH & Co. KG.
Personnel qualification

This description is only intended for trained specialists in control, automation and drive engineering who are
familiar with the applicable national standards.

Description of symbols

In this documentation the following symbols are used with an accompanying safety instruction or note. The
safety instructions must be read carefully and followed without fail!

A DANGER

Serious risk of injury!

Failure to follow the safety instructions associated with this symbol directly endangers the life and health of
persons.

Risk of injury!

Failure to follow the safety instructions associated with this symbol endangers the life and health of per-
sons.

A CAUTION

Personal injuries!
Failure to follow the safety instructions associated with this symbol can lead to injuries to persons.

NOTE

Damage to the environment or devices

Failure to follow the instructions associated with this symbol can lead to damage to the environment or
equipment.

® Tip or pointer
1 This symbol indicates information that contributes to better understanding.

(e}
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2 Overview

TwinCAT 3 Scope is the charting and analysis tool for TwinCAT. Variables in TwinCAT can be recorded and
displayed graphically. Sampling rates can be adjusted individually for each channel. Recordings in the us
range and long-term recordings over several days are equally possible. Due to division into a Scope View
with multi-core support for the display of the signals and a Scope Server for the recording of the values, it is
possible it to connect to servers distributed in the field from a central View. A tool is thus available not only
for machine commissioning, but also for process monitoring. The TwinCAT 3 Scope functionality includes
cursor tools and trigger functions.

TwinCAT 3 Scope also sets new standards for Engineering. Like TwinCAT 3 itself, it is integrated in
Microsoft Visual Studio. It is thus possible to use TwinCAT 3 projects and Scope projects in parallel in a
single solution. Variables can be shifted very simply from the TwinCAT 3 project to a Scope configuration. Of
course, the Scope can also still be used as a standalone tool in the framework of the Visual Studio shell.

Due to the constantly increasing range of functions required of data analysis tools, the TwinCAT 3 Scope is
subdivided into product levels with different ranges of features. The TwinCAT 3 Scope Base contains a
license-free View and a license-free Server. Both are installed together with TwinCAT 3 XAE.

Product note

The TwinCAT 3 Scope software consists of two products:

« TwinCAT 3 Scope View is a TwinCAT 3 engineering product and supplies the graphic interface for the
configuration of recordings and the display of signal curves. The View is available in different product
levels and is licensed for the device on which it is displayed. This document contains the technical
product description.

» TwinCAT 3 Scope Server is a TwinCAT 3 function and provides the software for data logging. The
server sends the recorded data to the View. The software is installed on distributed devices or on the
local target device. The server license is issued for the device on which the server runs. In most cases
the Base version, which is installed together with TwinCAT XAE or the Scope View, is sufficient. The
server license is only required if it is used independently, i.e. without View, e.g. for control via a PLC
function block. The TwinCAT 3 Scope server is documented separately as part of the TwinCAT 3
functions.

Both components must be available in the system in order to be able to use the Scope.

Principle of operation

The principle of operation of the two main components View and Server is explained in detail in the Basic
Concept [P_20] in the Technical Introduction.
Product level / feature list

The following table shows which functionalities are available with which TwinCAT Scope level and the
corresponding licensing arrangement.

TC3 Scope View Version: 1.9 7
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Overview

Features Scope Base Scope Server Scope View Professional
Full Licence
kig:rlthmlc Y- - & - - J J
g;:g‘lronisation - & - ) 4 vy
cynchronieation v ' ' y Y
Channel Marks - S - - S W,
Channel Offset - & - - W W,
Channel Scaling - 7 - - I W,
Panning - 7 - - W o
Zoom - 7 - - W W,
Cursor - & - - W, W,
Fillmode - v - - S W,
Print Report - % - - 4 o
wizard ' & ' ' v &
Export tool W v & & & W,
o x e X
Trigger:
Event Marker - v - - 7 J
Start Record - S - - S W,
Stop Record - & - - W W,
Stop Display - 7 - - g o
Restart Display - v - - & W
Start Subsave - % - - W W,
Stop Subsave - % - - W W,
Units:
Unit Property - 4 - - 4 o
Unit Wizard - . - - 7 W,
T I S R R B
by Torminal X ' ‘ & x
selection
fromPLC Code | % ' ' & v
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Features Scope Base Scope Server Scope View Professional
Full Licence
Browser < ' ' ¢ v
Units in Tooltips 7 - - W o
Window s ' ‘ & v
10 Version: 1.9
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3 Installation

3.1 System requirements

The following system requirements must be fulfilled for proper functioning of the TwinCAT 3 Scope View.

Supported operating systems

Windows Embedded Standard 7, Windows 7, Windows 10

TwinCAT
Minimum is TwinCAT 3 ADS.

.NET Framework
.NET Framework 4.5.1 is required.

The TwinCAT 3 Scope Base is installed together with TwinCAT 3 XAE. The further product levels and
features are enabled by licensing. If you use a newer Scope version outside a TwinCAT 3 XAE update, or if
you want to install the Scope in stand-alone mode on a PC without TwinCAT 3 Engineering, you can
download the corresponding setup file from the internet.

Scope View can be licensed as a full version or as a 7-day test version. For limitations of the test version,
please refer to the product overview page.

3.2 Downloading the setup file

TwinCAT Scope View is available for download from the Beckhoff website. In each case the latest product
version that can be licensed for each product level is made available. To download the setup file, perform the
following steps:

1. Start a web browser of your choice and go to the Beckhoff website at www.beckhoff.de.

2. In the tree structure of the website, navigate to the node Automation > TwinCAT 3 > TE1xxx |
TC3 Engineering > TE13xx | TC3 Scope View Professional.

3. Click on the Download link in order to place the software in the shopping cart. Then click on Start
download.

4. (Optional) Transfer the downloaded file to the TwinCAT runtime system you wish to install the product
on.

3.3 Installation

The following section describes how to install the TwinCAT 3 Function for Windows-based operating
systems.

v" The TwinCAT 3 Function setup file was downloaded from the Beckhoff website.

1. Run the setup file as administrator. To do this, select the command Run as administrator in the context
menu of the file.

= The installation dialog opens.

TC3 Scope View Version: 1.9 11
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2. Accept the end user licensing agreement and click Next.

TF4100 Centroller

License Agreement

Flease read the following license agreement carefully.

Software Usage Agreement for Beckhoff Software Products -

& 1 Subject Matter of thiz Agreement

(1) Licen=or grants Licenzee a non-tranzsferable, non-exclusive right to use the data

processing applications specified in Appendix 1 hereto (herginafter called "Software™) under

the conditions specified hereinafter.

(2} The Software ghall be delivered to Licensee on machine-readable recording media as
specified in Appendix 1, on which it iz recorded as an object program in an executable status.
One copy of the user documentation shall be part of the application and it shall be delivered to
Licensee in printed form, or also on a machine-readable recording medium or online. The form
the user documentation is delivered in iz specified in Appendix 1. The Software and the
documentation are hereinafter called "License Materials™. 57

@ I accept the terms in the license agreement

(71 I do not accept the terms in the license agreement

InstallShield

<Back || MNext> || cancel |

3. Enter your user data.

TF4100 Centroller

Customer Information

Please enter your information.

User Mame:

IMax Mustermann

Qrganization:

I ustermann Inc.

InstallShield

<Back || MNext> || cancel

12 Version: 1.9 TC3 Scope View
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4. If you want to install the full version of the TwinCAT 3 Function, select Complete as installation type. If

you want to install the TwinCAT 3 Function components separately, select Custom.

Choose the setup type that best suits your needs,

Please select a setup type.

@ Complete
i All program features will be installed to all installed TwinCAT 3
versions on your system. (Requires the most disk space. )

TwinCAT 3 version they will be installed. Recommended for

ﬂ Choose which program features you want installed and to which
advanced users.

InstallShield

<Back || MNext> || cancel

5. Select Next, then Install to start the installation.

Ready to Install the Program
The wizard is ready to beqin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard,

InstallShield

<Back || Instal || cancel

= A dialog box informs you that the TwinCAT system must be stopped to proceed with the installation.

TC3 Scope View Version: 1.9
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6. Confirm the dialog with Yes.

e

"

TwinCAT Server Installation 3

TwinCAT systern has to be stopped before proceeding with installation,
Should TwinCAT be stopped?

ey [

7. Select Finish to exit the setup.

Beckhoff Setup Completed

| The Beckhoff Setup has successfully installed TF4100
Contraller Toolbox, Click Finish to exit the wizard.

[T] show the Windows Installer log

= The TwinCAT 3 Function has been successfully installed and can be licensed (see Licensing [P_14]).

34 After the Installation

The next step after successful installation is licensing of the products “TE130x Scope View” and/or “TF3300
Scope Server”. By default the product level “Base” is active, which is available without a license. The
advanced functionality can be enabled through corresponding licensing, e.g. for the product level
“Professional”. Further steps then are:

 First steps with TwinCAT 3 Scope [P_153]

» Detailed documentation of the individual functions [P 21]
» The integration of TwinCAT 3 Scope View Control into your own .NET-based visualization

3.5 Licensing

The TwinCAT 3 Function can be activated as a full version or as a 7-day test version. Both license types can
be activated via the TwinCAT 3 development environment (XAE).

The licensing of a TwinCAT 3 Function is described below. The description is divided into the following
sections:

14 Version: 1.9 TC3 Scope View
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 Licensing a 7-day test version [» 15]

* Licensing a full version [P 16]

Further information on TwinCAT 3 licensing can be found in the “Licensing” documentation in the Beckhoff
Information System (TwinCAT 3 > Licensing).

Licensing a 7-day test version
1. Start the TwinCAT 3 development environment (XAE).
2. Open an existing TwinCAT 3 project or create a new project.

3. If you want to activate the license for a remote device, set the desired target system. To do this, select
the target system from the Choose Target System drop-down list in the toolbar.

= The licensing settings always refer to the selected target system. When the project is activated on
the target system, the corresponding TwinCAT 3 licenses are automatically copied to this system.
4. In the Solution Explorer, double-click License in the SYSTEM subtree.

Solution Explorer * 0 X
@ o-a|s =
Search Solution Explorer (Ctrl+0) P

m Solution TwinCAT SampleProject’ (1 project)
4 Iii TwinCAT SampleProject
4 || SYSTEM
¥ License
b @) Real-Time
b B Tasks
gfs Routes
215 Type System
TcCOM Objects

= The TwinCAT 3 license manager opens.

. Open the Manage Licenses tab. In the Add License column, check the check box for the license you
want to add to your project (e.g. “TF6420: TC3 Database Server®).

TwinCAT SampleProject +# X -

Order Information (Runtime) | Manage Licenses | Project Licenses I Online Llcensesl

[ Disable automatic detection of required licenses for project

Order No | License |Add License -
TF6310 TC3 TCP/IP l— cpu license
TF6311 TC3 TCP/UDP RT l— cpu license
TF6340 TC3 Serial-Communication l— cpu license
TF6350 TC3 SMS-SMTP l— cpu license
TF6360 TC3 Virtual-Serial-COM l— cpu license
TFe420 TC3 Database-Server cpu license

6. Open the Order Information (Runtime) tab.

TC3 Scope View Version: 1.9
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= In the tabular overview of licenses, the previously selected license is displayed with the status
“missing”.

TwinCAT SampleProject ® X -

Order Information (Runtime) ‘ Manage Licenses | Project Licenses | Online L\censesl

License Device [Target(Hardware Id) 'I Add.
System Id Platform
E13751F7-79B9-4063-416C-615EDS3FATBD other (30) b

License Request

Provider: Beckhoff Automation v] l ey
License Id Customer Id
Comment

License Activation

7 Days Trial License ] [ License Response File ]
Order No License | Instances License TAN | Current Status License Id A‘
TC1200 TC3 PLC cpu license expires on Jul 7, 2018 (trial license) 66689887-CCBD-452C-ACIA-0390997CHERD
Tre420 TC3 Database-Server  cpu license missing 92583661-35AE-45CE-BD4F-C35BFELGFO7E
TF6710 TC3 IoT Functions cpu license expires on Jul 7, 2018 (trial license) 2149932B-0B77-4004-B43F-EB5CEEFF347D

7. Click 7-Day Trial License... to activate the 7-day trial license.

TwinCAT SampleProject ® X v

Order Infarmation (Runtime) | Manage Licenses I ProjectLicenses I Online Licenses|

License Device [TargeL(Hardware Id) V] Add...

System Id: Platform:

E13751F7-79B9-4063-416C-615ED53FATBD other (90) -
License Request

Provider. Beckhoff Automation | [ ———

License Id: CustomerId:

Comment

License Activation

7 Days Tral License... ] [ License Response File.. ]

Order No License ‘ Instances License TAN | Current Status License Id /_\|
TC1200 TC3PLC cpu license expires on Jul 11, 2018 (trial license) ~ 66689887-CCBD-452C-AC9A-039D997C6EGE
TF6420 TC3 Database-Server cpu license expires on Jul 11, 2018 (trial license)  92583661-35AE-45CE-BD4F-C35BFELGFO7E
TF6710 TC3 IoT Functions cpu license expires on Jul 11, 2018 (trial license)  2149932B-0B77-4004-B43F-E85CEEFF347D

= A dialog box opens, prompting you to enter the security code displayed in the dialog.
8. Enter the code exactly as it appears, confirm it and acknowledge the subsequent dialog indicating

successful activation.
= In the tabular overview of licenses, the license status now indicates the expiration date of the license.

9. Restart the TwinCAT system.
= The 7-day trial version is enabled.

Licensing a full version
1. Start the TwinCAT 3 development environment (XAE).
2. Open an existing TwinCAT 3 project or create a new project.

3. If you want to activate the license for a remote device, set the desired target system. To do this, select
the target system from the Choose Target System drop-down list in the toolbar.

= The licensing settings always refer to the selected target system. When the project is activated on
the target system, the corresponding TwinCAT 3 licenses are automatically copied to this system.

16 Version: 1.9 TC3 Scope View
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4. In the Solution Explorer, double-click License in the SYSTEM subtree.

Solution Explorer * 0 X
@ o-a|s =
Search Solution Explorer (Ctrl+0) P

m Solution TwinCAT SampleProject’ (1 project)
4 Iii TwinCAT SampleProject

4 || SYSTEM
¥ License
b @) Real-Time
b B Tasks
si= Routes

215 Type System
TcCOM Objects

= The TwinCAT 3 license manager opens.

5. Open the Manage Licenses tab. In the Add License column, check the check box for the license you
want to add to your project (e.g. “TE1300: TC3 Scope View Professional”).

TwinCAT SampleProject # X -

QOrder Information (Runtime) | Manage Licenses |F‘rcjectL|censes | Online L\censesl

[ Disable automatic detection of required licenses for project

Order No | License |Add License -
TE1110 TC3 Simulation Manager l_ cpu license
TE1111 TC3 EtherCAT Simulation I_ cpu license
TE1120 TC3 XCAD Interface |— cpu license
TE1130 TC3 CAD Simulation Interface |— cpu license
TE1200 TC3 PLC Static Analysis |_ cpu license
TE1210 TC3 PLC Profiler |— cpu license
TE1300 TC3 Scope View Professional cpu license

6. Open the Order Information tab.
= In the tabular overview of licenses, the previously selected license is displayed with the status
“missing”.

TwinCAT SampleProject & X -

Order Information (Runtime) ‘ Manage Licenses | ProjectLicenses I Online L\censesl

License Device [Targst(Hardwareld) '] Add..
System Id: Platform
E13751F7-7989-4063-416C-615EDS3FATED other (90) -

License Request

Provider Beckhoff Automation | l Generate File..
License Id Customer Id:
Comment

License Activation

7 Days Trial License... ] [ License Response File.. I
Order No License ‘ Instances License TAN ‘ Current Status License Id A‘
TC1200 TC3PLC cpu license expires on Jul 11, 2018 (trial license)  66689887-CCBD-452C-AC9A-039D997C6ERE
TE1300 TC3 Scope View Profe... cpu license missing 4989A799-AEEA-4FEE-83EF-666B99EEFB45
TF6420 TC32 Database-Server cpu license expires on Jul 11, 2018 (trial license)  92583661-35AE-45CE-BD4F-C35BFEL6FO7E
TF6710 TC3 1oT Functions cpu license expires on Jul 11, 2018 (trial license) ~ 2149932B-0B77-4004-B43F-E85CEEFF347D

A TwinCAT 3 license is generally linked to two indices describing the platform to be licensed:
System ID: Uniquely identifies the device

Platform level: Defines the performance of the device

The corresponding System Id and Platform fields cannot be changed.

TC3 Scope View Version: 1.9 17
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7. Enter the order number (License Id) for the license to be activated and optionally a separate order
number (Customer Id), plus an optional comment for your own purposes (Comment). If you do not
know your Beckhoff order number, please contact your Beckhoff sales contact.

TwinCAT SampleProject # X -

Order Infarmation (Runtime) | Manage Licenses | Project Licenses | Online Licenses‘

License Device v]

[Target (Hardware Id)

Add..

Provider.

System Id: Platform:
E13751F7-7589-4063-416C-615ED53FATBD other (90) =
License Request
Beckhoff Automation V] [ Generate File...

License Id: Customer Id:

Comment

License Activation

J |

7 Days Trial License...

License Response File...

)

Order No License ‘ Instances License TAN

| Current Status License Id

TC1200 TC3PLC
TE1300
TF6420

TF6710

cpu license
TC3 Scope View Profe.. cpu license
TC3 Database-Server cpu license

TC3 IoT Functions cpu license

66689887-CCBD-452C-AC2A-039D997CAERE
4989AT799- AEEA-4FEE-88EF-666B99EEFB45
92583661-35AE-45CE-BD4F-C35BFE16FO7E
21489328-0B77-4004-B43F-E85CEEFF347D

expires on Jul 11, 2018 (trial license)
missing
expires on Jul 11, 2018 (trial license)

expires on Jul 11, 2018 (trial license)

8. Click the Generate File... button to create a License Request File for the listed missing license.
= A window opens, in which you can specify where the License Request File is to be stored. (We

recommend accepting the default settings.)
9. Select a location and click Save.

= A prompt appears asking whether you want to send the License Request File to the Beckhoff license

server for verification:

TwinCAT XAE

:I Send license request to Beckhoff

23

Mo

e |

» Click Yes to send the License Request File. A prerequisite is that an email program is installed on your
computer and that your computer is connected to the internet. When you click Yes, the system
automatically generates a draft email containing the License Request File with all the necessary

information.

» Click No if your computer does not have an email program installed on it or is not connected to the
internet. Copy the License Request File onto a data storage device (e.g. a USB stick) and send the file
from a computer with internet access and an email program to the Beckhoff license server

(tclicense@beckhoff.com) by email.
10. Send the License Request File.

= The License Request File is sent to the Beckhoff license server. After receiving the email, the server
compares your license request with the specified order number and returns a License Response File
by email. The Beckhoff license server returns the License Response File to the same email address
from which the License Request File was sent. The License Response File differs from the License
Request File only by a signature that documents the validity of the license file content. You can view
the contents of the License Response File with an editor suitable for XML files (e.g. “XML Notepad”).
The contents of the License Response File must not be changed, otherwise the license file becomes

invalid.
11. Save the License Response File.

18
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12. To import the license file and activate the license, click License Response File... in the Order
Information tab.

13. Select the License Response File in your file directory and confirm the dialog.

-
e Open @
@@v| & v Computer » Downloads - | 5 | | Search Downloads o |

Organize + Mew folder =~ 0 @

o . Mame Date mu
- Favorites

Bl Desktop E | | LicenseResponseFile.tclrs 21.03.2C
4. Downloads
=] Recent Places

= Pictures

il Libraries
) Application
3 Documents
J’J Music
k= Pictures
=il Puhlir

- 4| 1] [ 3

File name: LicenseResponseFiletclrs * [ TwinCAT License Response File v]

Open |v| [ Cancel ]

= The License Response File is imported and the license it contains is activated.
Existing demo licenses will be removed.
14.Restart the TwWinCAT system.

= The license becomes active when TwinCAT is restarted. The product can be used as a full version.
During the TwinCAT restart the license file is automatically copied to the directory .. \TwinCAT\3. 1\Target
\License on the respective target system.
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4 Technical introduction

4.1 Basic concept

The TwinCAT Scope is divided into two main components: the Scope View and the Scope Server. The
Scope Server performs the actual data recording. It can connect to control systems via ADS or OPC UA and
record data. The configuration necessary for this is done in the Scope View. Apart from the configuration, the
recorded data are also graphically displayed there in various types of chart.

TwinCAT Engineering System $

[T
:Ill. E :
h %:

TWinCAT System g

TEREPTEI=]
-
- =
f& & ok be )

Scope Server
i i Scope Server Scope Server

s0s,oPCUA ] ... - - - —-—==

e b b o

TWinCAT System ;%

OFC UA

“

|

3rd Party Controller

The Scope View normally runs on the engineering systems of the service or commissioning technicians or
on machine computers intended to prepare recorded data graphically for the machine personnel. It is
therefore intended for commissioning and also for the continuous monitoring of machines and plants.

An ADS connection is necessary in order to be able to start a recording with a Scope View on a Remote
Scope Server. A disconnection is also possible from version 3.3.3140.0. This means that the configuration is
downloaded to the server and continues to run autonomously there. Alternatively the remote server can be
controlled by a PLC function block. If no Scope Server is installed on the control system, the Scope Server
on the device with the Scope View —the so-called local server —can also be used. For this there must be a
constant connection to the remote device during the recording.

Apart from many properties in the Scope View for the graphic display and analysis of the data streams, the
Scope also offers the option of triggered, i.e. event-based operation. Furthermore it is possible to export the
recorded data in various file formats to external tools for further processing.

20 Version: 1.9 TC3 Scope View



BEGKHOFF Configuration

5 Configuration

5.1 Architecture

Not only are signal curves represented in the TwinCAT 3 Scope View; recording configurations are also
created. For the creation of these configurations it is important to be familiar with the architecture of the
TwinCAT 3 Scope View. This is reflected in the tree structure of the measurement project in the Solution
Explorer.

Solution Explorer * 1 X
@ ©-54 )"E
Search Selution Explorer (Ctrl+d) P~

fa] Solution 'TwinCAT Measurement Project’ (1 project)
4 ﬁ TwinCAT Measurement Project @
4 Scope Project @
b & DataPool @
4 B VT Chart @
4 lif_};. Axis Group
4 B Channel (fSine) @
&4 Y fSine @
Fl E Channel (aBufferCosing)
{i] ¥: aBufferCosine
H:' Marker Container
4y Axis Group (4)
4 E Channel (aBufferPeak)
{& Y: aBufferPeak
4 H:i Marker Container (4) @
1____ Marker
I Marker (1)
4 $y Axis Group (5)
4 E Channel (aBufferSawtooth)
fi Y: aBufferSawtooth
4 Dynamic Style @
I Condition
1 Condition (1)
H:i Marker Container (3)
4 XY Chart @
4 2, Axis Group (1)
4 E Channel
fid] X: fCosine
i Ve fSine (1)
H:i Marker Container (1)
Round Shape
F [ifu] Array Bar Chart @
4 iy Axis Group (2)
rl E Channel (aMormalDistribution)
£ ¥: aNormalDistribution
H:i Marker Container (2]
4[| BarChart @
4 2, Axis Group (3)
4 [ Channel (fPulsg)
& Y: fPulse
H:I Marker Container (3)
4 Jil Trigger @
4 L Triggergroup
I Channel Triggerset
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¢
Measureme
nt Scope
Project

Main level, at which several Scopes can be added. The Scopes within a project can be
controlled independently of one another.

]
Standard
Scope
Project

A Scope always stands for a recording configuration. This means that all elements inserted
below it are subject to the same recording settings. If a Scope is selected, the setting options
such as recording time and ring buffer are displayed in the Visual Studio Properties window.

See also: Scope nodes [P 23]

&
DataPool

All raw acquisitions whose data are to be recorded are located in the DataPool. Whether they
are displayed in the View as graphs depends on the configuration of the charts. A distinction is
made between raw acquisitions and interpreted acquisitions

& VYT
Chart

Several YT charts can exist in parallel in a Scope. They are the actual display area in the view
and provide the timebase. Each chart has its own toolbar for changing the display. The color
and axis settings can be made in the Properties window. Clicking on the signal curve in the
chart highlights the respective channel in the Solution Explorer.

See also: YT chart properties [P 271

A chart (YT, XY, array or single bar) can have several axes. An axis provides
the range of values for the connected channels. Amongst others, the automatic
or free scaling can be set in the Properties window.

See also: YT axis properties [P 31]

Axis

A channel represents the style characteristics of a selected variable. In the
Properties window the color, marks and other parameters can be set. Double-
clicking on the channel highlights the respective signal in the chart.

& Channel

. ... | The acquisition contains information on the actually selected variables.
@ Acquisition

Markers are hierarchically assigned to the charts. X and Y markers can be
added within a chart. Amongst other things, the current values of the signal/
marker intersection and differences to the other markers are displayed in the
marker tool window. Any desired number of X and Y markers can be set.

See also: Markers [P 70]

& Marker

With the help of Dynamic Styles [»_73], the style properties such as graph
thickness or graph color can be changed at runtime based on the states of the
same or other acquisitions.

@ Dynamic
Style

& XYy
Chart

Several XY charts can exist in parallel in a Scope. They represent the actual display area in
the view. Each chart has its own toolbar for changing the display. The color and scaling
settings can be made in the Properties window. Clicking on the signal curve in the chart
highlights the respective channel in the Solution Explorer.

See also: XY chart properties [P 37]

Shapes [P_76] are geometric figures that can be placed in the charts. The
figures can be individualized accordingly through the specification of
coordinates.

Shapes

® Array
Bar Chart

An array bar chart can connect to an array in the controller and display each array element as
a bar. Several array bar charts can exist in parallel in a Scope. The settings for the chart can
be entered in the Properties window.

@ Single
Bar Chart

The bar chart displays a single variable as a bar diagram. The settings [P_56] for this chart
type can be made in the Property window.

Trigger

Triggers are assigned to the Scopes in the tree structure of the Scope View. The trigger action,
e.g. a Stop Record, can be set in the Properties window of the Trigger Group. The lower-level
triggers can be logically linked to form a trigger condition. The variable selection also takes
place here in the Properties window.

See also: Trigger properties [»_64]

The interfaces for the control of the Scope View are divided into several individual windows (Tool windows)
and their position and size are freely configurable.
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EEEY scovepie = %
YT Chart | XY Cht | ArayBorCrrt._|BrCrt.
|| Sar: 142206452000 | Ext: 142254652000 | For: Q000038056263 | Time: 142244550263 | D Domanta, 21 Fbrar 2019
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Solution Explorer Display of the project structure within a solution.
See also: Architecture [P 21
Markers Display of the values present at the X/Y-marker.
See also: Markers [P 70
Target Browser Channels can be added to a Scope configuration via their symbol names using the

Target Browser.

See also: Target Browser [P 104]

Properties The settings of the element marked in the Solution Explorer are displayed in the
Properties and can be edited.

See also: Scope nodes [P 23]

Error list List of errors, warnings and messages.

Each scope project lists the generated messages independently here. The
messages for the respectively selected Scope can be deleted via the context menu
command Clear Error List.

ScopeViewControl Display of the individual charts.

The charts can be displayed next to each other or in overlapping tabs within the
control, exactly like all other windows.

511 Principal elements

5111 Scope nodes

The Scope node in the Solution Explorer is a type of administration shell for the Scope configuration. Several
Scope nodes can be created in a measurement project. A Scope contains the charts, axes and channels of a
configuration. With selected Scope nodes the higher-level properties are displayed in the Property window.
These fulfill the following functions.
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Scope YT Projectl TwinCAT Measurement.ScopeModeProperties -

Auto Save Path
Filename Mask
Uze Auto Save
B Common
Comment
File Mame
File Path
Graphics
ViewDetailLevel
E Record
Restart Record
Ringbuffer
Start Record
E Record Mode
File Store
Record Time

Auto Save

Auto Save

{SCOPE}_AwtoSave_{HH_mm_ss}
False

Scope¥T Projectl tescope
ChUsers\PascalD\DocumentsiVisual Stud
Directx

Extended

False
False
ClientStart

True
00:00:10:00

Auto Save Path

Here you can select the path for saving the recording via the file browser.

Filename Mask

Affects the filename of the recording to be saved. In this way it is possible to
realize continuous time stamps, for example.

Use Auto Save

Turns on automatic saving for a stopped recording.

Common

Comment A free comment can be stored here.

File Name Filename of the current Scope instance.

File Path Directory in which the Scope instance was saved.

Graphics Shows the currently used graphic. A distinction is made between GDI+ and

DirectX.

ViewDetailLevel

Here you can set the level of detail for showing or hiding various options. For a
better overview, the Extended level is particularly recommended for XY plots. The
option is therefore only available for XY plots at present. The options “Default” and
“Extended” are available for all chart types.
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Record
Restart Record Here you can restart a stopped recording.
Ring buffer Here you can specify how the server should respond, once the recording time has

been reached.

« If the option is disabled, the recording is stopped when the recording time is
reached. The recording can be terminated prematurely via the stop button.

+ If the option is enabled the recording is not stopped, but the oldest data in the
memory is overwritten. This increases the start time of the recording. The
recording can be stopped by pressing the stop button.

Start Record Here you can set whether the recording should be started via the recording button
(UserStart) or when a trigger event occurs (TriggerStart).

Record Mode

File Store Here you can specify whether the server should buffer the data in a local file (True)
or only in the RAM (False). The choice depends on the quantity of data to be
recorded and the recording equipment. The access time is faster, if only the RAM is
used. For larger data quantities it is usually necessary to activate the “File Store”
option.

Record Time Here you can specify the total recording time. It is entered in the format
Days:Hours:Minutes:Seconds.

Changing the settings of several Scopes at the same time

To change the settings for several Scopes at the same time, please refer to the chapter Multiple selection
[» 161].

5.1.1.2 Data pool

The data pool is a container for project acquisitions. All acquisitions created for the project are placed in the
data pool. Acquisitions that are enabled at the start of a recording are recorded and can be referenced in the
interpreter of a channel during both the configuration and the recording in order to display the data of the
acquisition.

There are two types of acquisition, the array bar acquisition, which is displayed with a green accent, and
other acquisitions, which are displayed with a red accent. The array bar acquisitions can only be referenced
in array bar channel interpreters and not in other channel interpreters or trigger set interpreters.

Each project has a data pool that is automatically added during creation.

In order to start a recording there may not be any acquisitions with the same configuration in the data pool.
Since several interpreters may point to an acquisition, acquisitions with the same configuration are not
necessary.
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Acquisition interpreters
F'erertiES L N et W [
¥: Variables.fPeak TwinCAT.Measurement.BaseModePropertie -

]

B Acquisition
Acquisition Variables.fPeak
B Maodify
Bitrmask OxFFFFFFFFFFFFFFFF
Offset 0
Scalefactor 1
Unit
Acquisition

Acquisition interpreters can reference an acquisition of the data pool and forward the data after manipulation.

The following settings can be made:

Acquisition

‘Acquisition Selection of the acquisition used from the data pool.

Modify

Bitmask In this field a value can be entered with which the display value is masked, provided
it is not of the type floating point. This means that the value of the channel is ANDed
with the binary value of the mask. This helps you, for example, to observe individual
bits of a status byte.

Offset A free offset can be added to the function value of the channel in the offset field.

Scalefactor The display value of a channel can be changed with the scale factor.

Unit This property enables the physical unit to be configured individually for the X-
acquisition and the Y-acquisition of the channel. This can be done with the aid of the
"Unit Wizard", which can be opened using the button on the right in the field. A
further option is to define the units beforehand as attributes in the PLC code. These
are then read out directly and entered in the Unit field. Detailed information on the
units and their configuration options can be taken from the chapter [P _85].

51.1.3 Charts and channels

5.1.1.3.1 YT Chart

All the properties of the individual hierarchy levels of YT Charts are explained below.

The View Detail level, which can be set in the Scope settings, can be used to separate Channel Style and
Channel Acquisition at channel level through an additional hierarchy level. Channel Style and Channel
Acquisition are described separately below.
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YT Chart [ XY Chat | Amay BarChat |
Start: 12:46:47.913:000 | End: 12:49:34,713.000 | Pos: 0.00:02:21,800:000 | Time: 12:49:09,713:000 | Date: Donnerstag, 21. Januar 2016

b |Eommom|

EXIERI S N

12,54 1250,0
10,0 1000,0
7,54 750,0
5,04 500,0 4 / \ \ //
2,5 250,04 \
\ / [ \ /
AN / / \ \ /
] on / /
2,5 250,0 \ / / \ /
-5,04 -500,0 \
-7,5 -750,0 : \\
10,04  -1000,0 - / S / ..........
-12,5- -1250,04
0,0'005 2,5'005 s,oluos ?,5'005 10,0'005 12,5'005 15,0'005 1?,5'005 20,0'005 22,5'005 25,0'005
YT chart properties
Here you can enter all the settings relating to a YT chart.
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Properties

Chart_1 TwinCAT.Measurement.ChartModeProperties

'EX

-

=0 s
B Behaviour a~
CE S T v
Data Tool Tip True
Default Display Width 00:00:10
Invert X-Axis False
Master Chart Chart_2
Tirme Bar True
Tool Bar True
B Color
Border Color |:| 225; 228; 232
Chart Color |:| 238; 238; 238
B Common
Comment
CPU Core 1.234
Show Mame False
B X-Axis Grid
Use X-Axis Grid True
Use X-Axis SubGrid False
X-Grid Color B 27.79;79
¥-Grid Line Width 1
#-5ubGrid Divisions 3
B X-Axis Style
Ticks 10
X-Axis Color B 27 79;79
¥-Axiz Line Width 1
B Y-Settings
Scale on Zoom True
Stacked Y-Axes False
Y-Zoom True 7
Auto Start
Auto Start
Behaviour
Auto Start If this option is enabled, the chart starts the live display when a new recording is started.
Data Tool Tip If this option is enabled, a click on a data point results in display of a tool tip with the

exact values of the data point on the X- and Y-axis, plus the timestamp and name of the
corresponding channel.

Default Display
Width

This time specifies the standard width of the associated chart. This value is set, for
example, when the rescale button is selected in the chart toolbar.

Invert X-Axis Switches the signal sequence from the default (left to right) to right to left

Master Chart In the drop-down list that is available here, a chart that is part of the current configuration
can be selected and designated as master chart. All actions that are executed in the
master chart are also automatically executed in this chart. A separate stop display option
is provided, through which Y-zoom and Y-panning modes are available. An overview
chart can also be displayed.
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Chart_2

Start: 14:43:26.535:DDD|Er1d: 15:20:54 982:000 | Pos: 0.00:32:18.437:528 | Time: 15:20:44 976:528 | Date: Dienstag, 17. Januar 2017
= L_ ﬁ, ift | Assigned Master: Chart_1

Time Bar Specifies whether the time bar is displayed in the chart.
Tool Bar Specifies whether the toolbar is displayed in the chart.
Color

The background and frame color can be set by means of color dialogs.

Common

Comment A free comment can be saved here.

CPU Core Here you can set (for each chart individually) which CPU core should be used for the
current chart display. If required, multiple CPU cores can be specified for a chart. This
may improve the performance.

Show Name Specifies whether the name of the chart is shown in the graph.

X-Axis Grid

Use X-Axis Grid |The X-subdivisions in the chart can be switched on or off here.

Use X-Axis Auxiliary lines for the finer X-subdivision of the main grid can be shown or hidden here.

SubGrid

X-Grid Color Color of the grid

X-Grid Line Width |Line width of the grid in pixels

X-SubGrid Number of areas into which the main grid is subdivided by auxiliary lines.

Divisions

X-Axis Style

Since the X-axis is permanently assigned to a chart, all associated settings can be made here.

Ticks

Number of subdivisions

X-Axis Color

Color of the X axis

X-Axis LineWidth

Line width of the axis in pixels

Y-Settings

Scale on Zoom

If this option is selected, the chart instructs all axes (X and Y) to perform an auto-scaling
after a zoom or panning action. This can be used to expand the selected area.

Stacked Y-Aches

This setting can be used to specify whether the axes of a chart should be displayed side
by side, so that the values of the attached channels are shown within the same area, or
whether the axes should be above each other, each with its own display area.

Y-Zoom

Here you can set the chart behavior during zooming. If the option is set, you can
navigate in the data of a chart in the Y-direction as well. This includes both zooming and
panning (shifting the display with the mouse).

To change the settings for several charts at the same time, please refer to the chapter Multiple selection

[» 161].

The chart display is operated with the toolbar. The overview shows all buttons and their explanation (from
left):

b 11 |[ 0000070000 14 4 b b |[0.0000:00000 || IROAEN I SR AR oW
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Play Starts the live display mode. The data currently being accumulated are displayed.

Break The display switches to the pause mode. You can now navigate in the data already
recorded without stopping the recording.

Display-Width The current display width is displayed here. It can be edited in the format hh:mm:ss,fff.

The zoom function works down to the ps range. Alternatively, the display width can be
changed by turning the mouse wheel in the selected chart window. The changed value is
adopted automatically.

Scroll buttons

The outer scroll buttons move the current display in steps that correspond to the display
width. The inner scroll keys move the display only by a tenth of the display width and can
be kept pressed to view the data set.

Position Shows the position. It can be edited in the format hh:mm:ss,fff. The colons are used as
separators. If not all units are edited the format is sorted in ascending order, starting with
seconds.

Undo/Redo Time/ |This option can be used to undo step changes in the display width or the current position,

Position irrespective of how they were made (e.g. zoom, scroll, etc.). The right mouse button is
likewise assigned this function. Once undone, values can be repeated with redo.

Panning In the horizontal panning mode the current display can be shifted along the x-axis by

Horizontal clicking and dragging with the mouse.

Panning Free

In the free panning mode the current display can be shifted along the x- and y-axes by
clicking and dragging with the mouse.

Zoom Horizontal

A new time range for the display can be selected by stretching a rectangle over the x-
axis.

Zoom Free

You can zoom into the current display by stretching a rectangle over the graphic area.

Zoom to Default

Carries out an autoscale on all axes. The x-axis is/axes are set to the default display
time.

Zoom Out Max

Scales the x-axis in such a way that all current values in the recording appear in the
display.

Overview

Use the Overview option to display a chart within the chart. The signal range currently
shown in the main chart is highlighted in the Overview Chart. The Overview Chart also
offers an absolute time axis for the whole recording time.

By turning the mouse wheel you can also zoom in or out on the current display. The cursor position of the
mouse determines the center.

The current recording times are displayed in the chart toolbar:

" Chart " Chart{1)

q b

Stark: 17:26:51,541 |End: 17:27:06,134 |F'|:us: 0,00:00:04,593 |Time: 17:26:56,134 |Date: Dienstag, 27, Oktober 2009

Start-Time The common starting point of the recordings of all connected channels. The start time
defines the zero point of the recording.

End-Time Maximum common time of all connected channels. The end time thus marks the final
value of the recording. The difference between the end time and start time is maximally
as large as the record time set (see Scope nodes [P 23]).

Position The position time represents the zero point of the current chart, i.e. the time from the
start time to the beginning of the display.

Time Absolute time at the chart origin

Date Absolute date at the chart origin
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YT axis properties

Here you can implement separate settings for each available YT axis.

Axis TwinCAT.Measurement.AxisModeProperties -

Capticn Axis
Comment
Enabled True
Show Caption False
B Grid
Grid Color B 27,7970
Grid Line Width 1
SubGrid Divisions 5
Use Grid True
Uze SubGrid False
E Scale
Auto Scale True
Aoas Max i)
Axis Min o
Lagarithmic False
Precision b
Scale Mode AutoGrowOnly
B Style
Coler B 27,7970
Line Width 1
Ticks 10
Visible True
Common
Common
Caption Here you can enter an axis label.
Comment A free comment can be saved here.
Enabled Here you can switch the axis on or off completely. This functionality is also available via
the context menu.
Show Caption Defines whether the name of the chart (Caption) is shown in the graph.

TC3 Scope View
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Grid

Grid Color

Color of the grid

Grid Line Width

Line width of the grid in pixels

SubGrid Divisions

Number of areas into which the main grid is subdivided by auxiliary lines.

In the case of logarithmic scaling the auxiliary lines for subdivision are shown only in the
set number if the range of values per tick is precisely one decade. Otherwise the
displayed auxiliary line shows the decades not displayed in the main grid.

Use Grid The Y-subdivisions of the axis can be shown or hidden here.

Use SubGrid Auxiliary lines for the finer Y-subdivision of the main grid can be shown or hidden here.
Auxiliary lines have no axis labeling.

Scale

Auto Scale If Auto Scale is active, each axis is scaled such that the last-known minimum and
maximum of all connected channels lie within the display range.

Axis Max If Auto Scale is inactive, the maximum value can be edited directly.

Axis Min If Auto Scale is inactive, the minimum value can be edited directly.

Logarithmic Switches between logarithmic and linear scaling of the axes.

Precision Here you can specify the number of significant digits for the axis labeling. It corresponds
to the number of visible digits on the axis.

Scale Mode Two auto-scaling modes are available for selection. The default mode is AutoGrowOnly.
This means the y-axis always scales to the historic maximum, until a rescale is carried
out for the current view. Alternatively, AutoGrowNShrink can be selected. This mode
always automatically adjusts the maximum of the y-axis to the maximum in the current
view (display width).

Axis Style

Color Color of the axis

Line Width Line width in pixels

Ticks Maximum number of subdivisions. If there is not enough space for the selected number
of ticks, these are automatically reduced in the chart.

In the case of logarithmic scaling the number of ticks depends on the displayed range of
values and can thus deviate from the settings.

Visible Specifies whether the axis is shown or hidden in the chart.

To change the settings for several axes at the same time, please refer to the chapter Multiple selection

[» 161].

YT channel style

All style settings belonging to a YT channel can be made here.
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Properties

ox|8y | &
1E Common
Comment
Visible
Line
Antialias
Fill Color
Fill Mode
Fill Transparency
Graph Type
Line Color
Line Width
Marks
Mark Color
Mark Size
Marks
Modify
Offset
Scale Factor
Unit

Unit

{1 Common

fSine TwinCAT.Measurement.ChannelNodeProperties

-

True

True

[ ] s50:255;0:;0
Nane

50

Line

B 255:0:0
1

B 255:0:0
3

Auto

V (Voltage)

51 Properties

Common

Comment A free comment can be saved here. If applicable the comment will be adopted from the
connected ADS symbol.

Visible Here you can set whether the channel should be displayed in the chart.

Line

Antialias This option decides how the lines will be drawn. Antialias is "nicer" but requires
considerably more computing. This has an effect in particular if there are many channels
with large movements.

Fill Color Fill mode can be used to color an area, e.g. above or below a curve. Here you can select
the fill color.

Fill Mode Fill mode can be used to color an area, e.g. above or below a curve. The default setting

is “None”. Variables with the data type BOOL are an exception. For BOOL variables the
default value is “Horizontal Zero”. Further alternatives: Bottom, Top, Center and Source.

Fill Transparency

Here you can set the transparency value of the fill color. The default value is 50.

Line Color Graph color
Line Width Line width of the chart. The line width 1 requires least computing.
Type Changes the value display between line, steps and bars. The default value is line.

TC3 Scope View
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Marks

Mark Color Color of the interpolation point markers

Marks Selection of the visibility of markings: On (permanently visible) | Auto (dependent on the
zoom level) | Off (markings switched off).

Mark Size Size of the interpolation point markers

Modify

Bit Mask In this field a value can be entered with which the display value is masked, provided it is
not of the type floating point. This means that the value of the channel is ANDed with the
binary value of the mask. This helps you, for example, to observe individual bits of a
status byte.

Offset A free offset can be added to the function value of the channel in the offset field.

Scale Factor The display value of a channel can be changed with the scale factor. This makes sense if
angle signals are to be displayed in degrees, rather than radians, for example. With a
scaling factor of k = 360 / (2*Pi) = 57.296, therefore, degrees would be displayed instead
of radians.

Time Shift This option enables the graph to be moved along the time axis. This can be useful to
compensate a known bus runtime, for example.

Unit

Unit This property allows the physical unit of the respective channel to be configured. This

can be done with the aid of the "Unit Wizard", which can be opened using the button on
the right in the field. A further option is to define the units beforehand as attributes in the
PLC code. These are then read out directly and entered in the Unit field. Detailed
information on the units and their configuration options can be taken from the section

Units [»_85].

To change the settings for several channels at the same time, please refer to the chapter Multiple selection

> 161].

Configuration of channel style properties with the aid of PLC attributes

All style properties of a channel can be set directly on a variable or a data type in the PLC with the aid of
attributes. This makes it possible to always display a certain symbol with the same style properties without
having to reconfigure it every time.

A PLC attribute is specified directly via the declaration of a variable or a data type in curly brackets.

[SST ]

g fTriangular : LREAL;

The following syntax applies to the assignment of the channel style properties:
{attribute 'TcScope' := '<Property1:value, Property2:value,...>'}

Example:
{attribute 'TcScope' := '<LineWidth:3, LineColor:red>"}

Any number of channel style properties can be specified in an attribute.

A separate syntax applies to the specification of the unit (Unit property; see: Configuration of units with the
aid of PLC attributes [»_100]).

YT channel acquisition

All acquisition settings belonging to a YT channel can be made here.
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Y: Variables.aBufferAM TwinCAT Measurement.AcquisitionNodeProp ~
oe!By | S
B Acquisition
Array Length 10
Data-Type REAL&4
Enabled True
Oversampling 10
Sample State TaskSampleTime
Sample Time 01
Symbol based True
Symbol Comment
Symbol Index Group 0w4040
Symbol Index Offset O0x85A08
Symbol Mame Variables.aBufferAM
Symbol Size 8
Target Port 851 : unknown
Target System NINAGR-NB (172.17.214.54.1.1)
Time Offset [s] 0
Use Local Server True
Array Length
Array Length
ikelolls '@ Properties
@® Different properties
The properties of the channels can deviate from the illustration shown here.
Some setting possibilities are visible / editable only for special channels.
Example: The setting Array Length is only visible for array symbols.
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Acquisition

Array Length

Shows the number of array elements.

Data-Type

Indicates the data type of the selected variable.

Enabled

Here you can decide whether the configured channel should be recorded or not.

Oversampling

This option is only shown for arrays. The array is interpreted as a variable, and the
values of the individual array elements are displayed contiguously as oversampling
values. This corresponds to the behavior of EtherCAT oversampling terminals. The value
that can be entered here describes the number of oversampling values to be displayed.
By default, the value corresponds to the array length. See also: Oversampling recordings

163

Sample State

Here you can specify whether the data for the selected variables are to be sampled with
the TaskSampleTime or the FreeSampleTime.

Sample Time

If the sample state “FreeSampleTime” was selected, you can set the sampling rate here.
It is always greater than the TaskSampleTime.

Symbol based

If this option is set, the variables are communicated via the symbol name. If this option is
not set, the variables are communicated via the Group and Offset indices, and the input
fields for Group and Offset are enabled.

Symbol Comment

Here the actual symbol comment is displayed, if such a comment exists.

Symbol Index Group index of the variable

Group

Symbol Index Offset index of the variable

Offset

Symbol Name Symbol name of the selected variable

Symbol Size Shows the size of the variables in bytes.

Target Port Shows the variable port on the respective TwinCAT system. A drop-down list can be
used to select the available ports for the selected target system.

Target System Indicates the target system selected for a recording. By default this is the target system

for the selected variable.

Time Offset [s]

This can be used for one-time manipulation of the original time stamp during recording of
the data point. e.g. to compensate path differences of different target systems. The
phase differences have to be determined manually by the user.

Use Local Server

If this option is set, the Scope Server installed on the Scope View system is used for the
recording. If the option is not set, a connection with the remote server of the target
system is established.

To change the settings for several channels at the same time, please refer to the chapter Multiple selection

[»_161].

5.1.1.3.2 XY Chart

All the properties of the individual hierarchy levels of XY Charts are explained below.

The View Detail level, which can be set in the Scope settings, can be used to separate Channel Style and
Channel Acquisition at channel level through an additional hierarchy level. Channel Style and Channel
Acquisition are described separately below.
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XY Chart | YT Chart | Array Bar Chart | 4P
Start: 17:06:28,255:000 | End: 17:068:39,703:900 | Pos: 0,00:00:01 448:900 |Time: 17:06:29,703:900 | Date: Dienstag, 2. Mai 2017
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1,0-
T
-1,05 Sl -0,45 -0,15 0,15 0,45 0,75 1,05

XY chart properties

All settings assigned to the XY chart can be made here.
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Chart(1) TwinCAT.Measurement.Chart{YMNodePrope ~

= Behaviour

Auto Start True
Data Tool Tip True
Default Display Width 00:00:10
Master Chart Chart
Time Bar True
Tool Bar True
= Color
Border Color [ ] 225; 228; 232
Chart Color [ ] 238;238; 238
= Common
Comment
CPU Core Default
Max Data Points 120000
Show Name False
= Settings
Scale on Zoom True
Stacked Axes False
Behaviour

Properties Toolbox

Behaviour
Auto Start If this option is enabled, the chart starts the live display when a new recording is started.
Data Tool Tip  |If this option is enabled, a click on a data point results in display of a tool tip with the exact

values of the data point on the X- and Y-axis, plus the timestamp and name of the
corresponding channel.

Default Display
Width

This time indicates the display time for the signal or the signal length in the XY chart. This
value is set, for example, when the rescale button is selected in the chart toolbar.

Master Chart

In the drop-down list that is available here, a chart that is part of the current configuration
can be selected and designated as master chart. All actions that are executed in the
master chart are also automatically executed in this chart. A separate pause option is
provided, through which XY-zoom and XY-panning modes are available.

Chart " Chart(1)

Start: 14:34:25,238:000 | End: 14:34:30,034:000 | Pos: 0.00:00:00,000:000 | Time: 14:34:25,233:000 | Date: Donnerstag, 2. Marz 2017
& {» & | Assigned Master: Chart

Time Bar Specifies whether the time bar is displayed in the chart.
Tool Bar Specifies whether the toolbar is displayed in the chart.
Color

The background and frame color can be set by means of color dialogs.
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Common
Comment A free comment can be saved here.
CPU Core Here you can set (for each chart individually) which CPU core should be used for the

current chart display. If required, multiple CPU cores can be specified for a chart. This may
improve the performance.

Max Data Points|Determines the maximum number of data points that can be displayed at the same time.
The default value is 120,000. This means that, at a sampling rate of 1 ms
(TaskSampleTime), the maximum recording time for which values can be displayed
simultaneously is 2 minutes.

Show Name Specifies whether the name of the chart is shown in the graph.

Settings

Scale on Zoom |If this option is selected, the chart instructs all axes (X and Y) to perform autoscaling after
a zoom or panning action. This can be used to expand the selected area.

Stacked Axes |This setting can be used to specify whether the axes of a chart are shown side by side or
above each other. In the side by side display, the values of the appended channels are
shown within the same area. If they are shown above each other, the channels are
displayed in their own areas.

To change the settings for several charts at the same time, please refer to the chapter Multiple selection
[» 161].

The chart display is operated with the toolbar. The overview shows all buttons and their explanation (from
left):

.l || n.nn:[:-[:-:1[:-.[:-nn|| H 4 b W ||D.nn:nn:nn.[:-[:-[:- || | 4 1],; Rl -

Play Starts the live display mode. The data currently being accumulated are displayed.

Break The display switches to the pause mode. You can now navigate in the data already
recorded without stopping the recording.

Display-Width | The current display width is displayed here. It can be edited in the format hh:mm:ss,fff.
Alternatively, the display width can be changed by turning the mouse wheel in the selected
chart window. The changed value is adopted automatically.

Scroll buttons | The outer scroll buttons move the current display in steps that correspond to the display
width. The inner scroll keys move the display only by a tenth of the display width and can
be kept pressed to view the data set.

Position Shows the position. It can be edited in the format hh:mm:ss,fff. The colons are used as
separators. If not all units are edited the format is sorted in ascending order, starting with
seconds.

Panning Free |In the free panning mode the current display can be shifted along the X- and Y-axes by
clicking and dragging with the mouse.

Zoom Free You can zoom into the current display by stretching a rectangle over the graphic area.
Zoom to Default |Carries out an autoscale on all axes. The x-axis is/axes are set to the default display time.

Zoom Out Max |Scales the X and Y-axis in such a way that all current values in the recording appear in the
display. Up to the maximum number of data points that can be shown. The maximum
number is 60,000 data points.

By turning the mouse wheel you can also zoom in or out on the current display. The cursor position defines
the center.

The current recording times are displayed in the chart toolbar:
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" Chart " Chart{1) q b

EStart: 17:26:51,541 |End: 17:27:06,134 | Pos: 0,00:00:04,593 | Time: 17:26:56,134 | Date: Dienstag, 27. Okkober 2009

Start-Time The common starting point of the recordings of all connected channels. The start time
defines thus the zero point of the recording.
End-Time Maximum common time of all connected channels. The end time marks the final value of

the recording. The difference between the end time and start time is maximally as large as
the record time set (see Scope nodes [P 23]).

Position The position time represents the zero point of the current chart, i.e. the time from the start
time to the beginning of the display.

Time Absolute time at the chart origin.

Date Absolute date at the chart origin.

XY axis properties

Here you can set separate settings for each available XY axis.
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Axis(1) TwinCAT.Measurement.XYAxisNodeProperties -

2]

Comment

Enabled True
Show X Caption False
Show Y Caption False
X Caption
Y Caption
B X Grid
Use X Grid True
Uze ¥ SubGrid False
X Grid Color W 477979
¥ Grid Line Width 1
X SubGrid Divisions 5
B X Scale
X Auto Scale True
X Bxis Max 1
¥ Axis Min -1
X Legarithmic False
X Precision 6
X Scale Mode AutoGrowOnly
E XStyle
¥ Color W 27:79:79
¥ Line Width 1
¥ Ticks 10
K Visible True
B ¥ Grid
Uze ¥ Grid True
Uze ¥ SubGrid False
¥ Grid Colar W 477979
¥ Grid Line Width 1
¥ SubGrid Divisions 5
E Y Scale
¥ Auto Scale True
¥ Axis Max Li]
¥ Axis Min 0
Y Legarithmic False
¥ Precision 6
Y Scale Mode AutoGrowOnly
B ¥ Style
¥ Color I 27:79:79
¥ Line Width 1
¥ Ticks 10
¥ Vizible True
Common
Common
Comment A free comment can be saved here.
Enabled Here you can switch the axis on or off completely. This functionality is also available via
the context menu.
Show X Caption |Specifies whether the name of the x-axis is shown in the chart.
Show Y Caption |Specifies whether the name of the y-axis is shown in the chart.
X Caption Here you can enter an x-axis label.
Y Caption Here you can enter an y-axis label.

TC3 Scope View
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X Grid

Use X Grid The X-subdivisions of the axis can be shown or hidden here.

Use X SubGrid |Auxiliary lines for the finer X-subdivision of the main grid can be shown or hidden here.
Auxiliary lines have no axis labeling.

X Grid Color Color of the grid

X Grid Line Line width of the grid in pixels

Width

X SubGrid Number of areas into which the main grid is subdivided by auxiliary lines.

Divisions In the case of logarithmic scaling the auxiliary lines for subdivision are shown only in the
set number if the range of values per tick is precisely one decade. Otherwise the displayed
auxiliary line shows the decades not displayed in the main grid.

X Scale

X Auto Scale If Auto Scale is active, each axis is scaled such that the last-known minimum and
maximum of all connected channels lie within the display range.

X Axis Max If Auto Scale is inactive, the maximum value can be edited directly.

X Axis Min If Auto Scale is inactive, the minimum value can be edited directly.

X Logarithmic  |Switches between logarithmic and linear scaling of the axes.

X Precision Here you can specify the number of significant digits for the axis labeling. It corresponds to
the number of visible digits on the axis.

X Scale Mode |Two auto-scaling modes are available for selection. The default mode is AutoGrowOnly.
This means the x-axis always scales to the historic maximum, until a rescale is carried out
for the current view. Alternatively, AutoGrowNShrink can be selected. This mode always
automatically adjusts the maximum of the x-axis to the maximum in the current view
(display width).

X Style

X Color Color of the axis

X Line Width Line width in pixels

X Ticks Maximum number of subdivisions. If there is not enough space for the selected number of
ticks, these are automatically reduced in the chart.

In the case of logarithmic scaling the number of ticks depends on the displayed range of
values and can thus deviate from the settings.

X Visible Specifies whether the axis is shown or hidden in the chart.

Y Grid

Use Y Grid The Y-subdivisions of the axis can be shown or hidden here.

Use Y SubGrid |Auxiliary lines for the finer Y-subdivision of the main grid can be shown or hidden here.
Auxiliary lines have no axis labeling.

Y Grid Color Color of the grid

Y Grid Line Line width of the grid in pixels

Width

Y SubGrid Number of areas into which the main grid is subdivided by auxiliary lines.

Divisions In the case of logarithmic scaling the auxiliary lines for subdivision are shown only in the
set number if the range of values per tick is precisely one decade. Otherwise the displayed
auxiliary line shows the decades not displayed in the main grid.
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Y Scale

Y Auto Scale If Auto Scale is active, each axis is scaled such that the last-known minimum and
maximum of all connected channels lie within the display range.

Y Axis Max If Auto Scale is inactive, the maximum value can be edited directly.

Y Axis Min If Auto Scale is inactive, the minimum value can be edited directly.

Y Logarithmic  |Switches between logarithmic and linear scaling of the axes.

Y Precision Here you can specify the number of significant digits for the axis labeling. It corresponds to

the number of visible digits on the axis.

Y Scale Mode |Two auto-scaling modes are available for selection. The default mode is AutoGrowOnly.
This means the y-axis always scales to the historic maximum, until a rescale is carried out
for the current view. Alternatively, AutoGrowNShrink can be selected. This mode always
automatically adjusts the maximum of the y-axis to the maximum in the current view

(display width).

Y Style

Y Color Color of the axis

Y Line Width Line width in pixels

Y Ticks Maximum number of subdivisions. If there is not enough space for the selected number of
ticks, these are automatically reduced in the chart.
In the case of logarithmic scaling the number of ticks depends on the displayed range of
values and can thus deviate from the settings.

Y Visible Specifies whether the axis is shown or hidden in the chart.

To change the settings for several axes at the same time, please refer to the chapter Multiple selection
[» 161].

XT channel style

All style settings belonging to a XY channel can be made here.
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Channel (8) TwinCAT.Measurement.XYChannelNodeProperti -

oz De| &
| StartCap
= Common
Comment
Visible
1B Line
Antialias
Fill Color
Fill Mode
Fill Transparency
Line Color
Line Width
|2 Marks
Mark Color
Mark Size
Marks
1E Modify
X BitMask
X Offset
X Scale Factor
¥ BitMask
Y Offset
| Y Scale Factor
= X Unit
Unit
= Y Unit
Unit

Common

51 |sls' @ Properties

False

True

True

[ ] o0: 255; 255
Nane

255

[ ] o0:255; 255
1

[ ] o0: 255; 255
3
Auto

OxFFFFFFFFFFFFFFFF
0
1
OxFFFFFFFFFFFFFFFF
0
1

rad (Angle)

rad (Angle)

Cap

Cap Color Specifies the colour of the active cap.

Cap Size Specifies the size of the cap.

End Cap Activates the end cap for the channel.
Start Cap Activates the start cap for the channel.

Common

Comment A free comment can be saved here. If applicable the comment will be adopted from the
connected ADS symbol.

Visible Here you can set whether the channel should be displayed in the chart.
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Line

Antialias This option decides how the lines will be drawn. Antialias is "nicer" but requires considerably
more computing. This has an effect in particular if there are many channels with large
movements.

Fill Color Fill mode can be used to color an area, e.g. above or below a curve. Here you can select the
fill color.

Fill Mode Fill mode can be used to color an area, e.g. above or below a curve. The default setting is
“None”. Alternatives are: Horizontal Zero, Bottom, Top, Center and Source.

Fill Here you can set the transparency value of the fill color. The default value is 50.

Transparency

Line Color Graph color

Line Width Line width of the chart. The line width 1 requires least computing.

Marks

Mark Color Color of the interpolation point markers

Marks Selection of the visibility of markings: On (permanently visible) | Auto (dependent on the
zoom level) | Off (markings switched off).

Mark Size Size of the interpolation point markers

Modify

X Bit Mask In this field a value can be entered with which the display value is masked, provided it is not
of the type floating point. This means that the value of the channel is ANDed with the binary
value of the mask. This helps you, for example, to observe individual bits of a status byte.

X Offset A free offset can be added to the function value of the channel in the offset field.

X Scale Factor|The display value of a channel can be changed with the scale factor.

Y Bit Mask In this field a value can be entered with which the display value is masked, provided it is not
of the type floating point. This means that the value of the channel is ANDed with the binary
value of the mask. This helps you, for example, to observe individual bits of a status byte.

Y Offset A free offset can be added to the function value of the channel in the offset field.

Y Scale Factor

The display value of a channel can be changed with the scale factor.

X Unit and Y Unit

Unit

This property enables the physical unit to be configured individually for the X-acquisition and
the Y-acquisition of the channel. This can be done with the aid of the "Unit Wizard", which
can be opened using the button on the right in the field. A further option is to define the units
beforehand as attributes in the PLC code. These are then read out directly and entered in
the Unit field. Detailed information on the units and their configuration options can be taken

from the section Units [» 85].

To change the settings for several channels at the same time, please refer to the chapter Multiple selection

[» 161].

Configuration of channel style properties with the aid of PLC attributes

All style properties of a channel can be set directly on a variable or a data type in the PLC with the aid of
attributes. This makes it possible to always display a certain symbol with the same style properties without
having to reconfigure it every time.

A PLC attribute

ST )

g

fTriangular

is specified directly via the declaration of a variable or a data type in curly brackets.

: LREAT;

r

The following syntax applies to the assignment of the channel style properties:

{attribute 'TcScope' := '<Property1:value, Property2:value,...>'}
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Example:

{attribute 'TcScope' := '<LineWidth:3, LineColor:red>"}

Any number of channel style properties can be specified in an attribute.

Note here that the X-acquisition and Y-acquisition sometimes have common channel style properties. For
example, the properties that concern the line or the marks. If two symbols are added to an XY channel in
which such properties are stored as PLC attributes, the properties of the symbol added last are always set. A

separate syntax applies to the specification of the unit (Unit property; see: Configuration of units with the aid

of PLC attributes [» 100]).

XY channel acquisition

All acquisition settings belonging to a XY channel can be made here.

Properties * A8 X

o G4 | &

B Acquisition
Data-Type
Enabled
Sample State
Sample Time
Symbol based
Symbol Comment
Symbol Index Group
Symbol Index Offset
Symbol Mame
Symbol Size
Target Port
Target System
Time Offset [s]
Use Local Server

Data-Type
Data-Type

X: Variables.fSine TwinCAT Measurement.AcquisitionMNodeProperties ~

REAL64

True
TaskSampleTime
1

True

04040

0x859E8

Variables.fSine

8

851 : unknown

NINAGR-NB (172.17.214.54.1.1)
0

True

iG] Properties

@® Different properties

1 The properties of the channels can deviate from the illustration shown here.

Some setting options are only visible/editable for special channels.
Example: The setting Array Length is only visible for array symbols.
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Acquisition
Data-Type Indicates the data type of the selected variable.
Enabled Here you can decide whether the configured channel should be recorded or not.

Oversampling

This option is only shown for arrays. The array is interpreted as a variable, and the values of
the individual array elements are displayed contiguously as oversampling values. This
corresponds to the behavior of EtherCAT oversampling terminals. The value that can be
entered here describes the number of oversampling values to be displayed. By default, the

value corresponds to the array length. Comparisons: Oversampling recordings [P 163].

Sample State

Here you can specify whether the data for the selected variables are to be sampled with the
TaskSampleTime or the FreeSampleTime.

Sample Time

If the sample state “FreeSampleTime” was selected, you can set the sampling rate here. It is
always greater than the TaskSampleTime.

Symbol based

If this option is set, the variables are communicated via the symbol name. If this option is not
set, the variables are communicated via the Group and Offset indices, and the input fields
for Group and Offset are enabled.

Symbol Here the actual symbol comment is displayed, if such a comment exists.

Comment

Symbol Index |Group index of the variable

Group

Symbol Index |Offset index of the variable

Offset

Symbol Name |Symbol name of the selected variable.

Symbol Size |Shows the size of the variables in bytes.

Target Port Shows the variable port on the respective TwinCAT system. A drop-down list can be used to
select the available ports for the selected target system.

Target System |Indicates the target system selected for a recording. By default this is the target system for

the selected variable.

Time Offset [s]

This can be used for one-time manipulation of the original timestamp during recording of the
data point. e.g. to compensate path differences of different target systems. The phase
differences have to be determined manually by the user.

Use Local
Server

If this option is set, the Scope Server installed on the Scope View system is used for the
recording. If the option is not set, a connection with the remote server of the target system is
established.

To change the settings for several channels at the same time, please refer to the chapter Multiple selection

> 161].

5.1.1.3.3 Array Bar Chart

The properties of the individual hierarchy levels of array bar charts are explained below.

The View Detail level, which can be set in the Scope settings, can be used to separate Channel Style and
Channel Acquisition at channel level through an additional hierarchy level. Channel Style and Channel
Acquisition are described separately below.
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Amray Bar Chart | YT Chart XY Chart 4Pk
Start: 12:46:47.913:000 | End: 12:53:21.513.000 | Pos: 0.00:06:31,600:000 | Time: 12:53:19.513:000 | Date: Donnerstag, 21. Januar 2016
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12,813
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Bar chart properties

Here you can enter all the settings relating to a array bar chart.

Chart(1) TwinCAT.Measurement.ChartArrayNodePrc ~

= Behaviour

Auto Start True
Data Tool Tip True
Default Display Width 00:00:10
Master Chart Chart
Time Bar True
Tool Bar True
= Color
Border Color [ ] 225; 228; 232
Chart Color [ ] 238;238; 238
= Common
Comment
CPU Core Default
Show Name False
E Settings
Stacked Axes False
Behaviour

Properties Toolbox
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Behaviour

Auto Start . If this option is enabled, the chart starts the live display when a new recording is started.

Data Tool Tip  |If this option is enabled, a click on a data point results in display of a tool tip with the exact
values of the data point on the X- and Y-axis, plus the timestamp and name of the
corresponding channel.

Default Display |This time refers to the display times of the minimum and maximum values in the array bar

Width chart. The extreme values are always recorded. The freely adjustable display time makes
it possible to display an extended history of the extreme values.
Master Chart In the drop-down list that is available here, a chart that is part of the current configuration

can be selected and designated as master chart. All actions that are executed in the
master chart are also automatically executed in this chart. A separate pause option is
provided, through which XY-zoom and XY-panning modes are available.

Chart " Chart(1)
Start: 14:34:25,238:000 | End: 14:34:30,034:000 | Pos: 0.00:00:00,000:000 | Time: 14:34:25,235:000 | Date: Donnerstag, 2. Marz 2017

& {» & | Assigned Master: Chart

Time Bar Specifies whether the time bar is displayed in the chart.
Tool Bar Specifies whether the toolbar is displayed in the chart.
Color

The background and frame color can be set by means of color dialogs.

Common
Comment A free comment can be saved here.
CPU Core Here you can set (for each chart individually) which CPU core should be used for the

current chart display. If required, multiple CPU cores can be specified for a chart. This may
improve the performance.

Show Name Specifies whether the name of the chart is shown in the graph.

Settings

Stacked Axes | This setting can be used to specify whether the axes of a chart are shown side by side or
above each other. In the side by side display, the values of the appended channels are
shown within the same area. If they are shown above each other, the channels are
displayed in their own areas.

To change the settings for several charts at the same time, please refer to the chapter Multiple selection

» 161].

The chart display is operated with the toolbar. The overview shows all buttons and their explanation (from
left):

Start: 10:25:05.417.000 ‘ End: 10:25:18.417.000 | Pos: 0,00:00:02,2800:000 | Time: 10:25:08217.000 | Date: Freitag, 22. Januar 2016

10 |[0.00:00:10.000:000]| 0.0000:00.000000 || e[Sk 1w R R,
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Play Starts the live display mode. The data currently being accumulated are displayed.

Pause The display switches to the pause mode. You can now navigate in the data already
recorded without stopping the recording.

Display-Width | This time refers to the display times of the minimum and maximum values in the array bar

chart. The extreme values are always recorded. The freely adjustable display time makes
it possible to display an extended history of the extreme values.

Scroll buttons

The outer scroll buttons move the current display in steps that correspond to the display
width. The inner scroll keys move the display only by a tenth of the display width and can
be kept pressed to view the data set.

Time/Position

Position The displayed position can be edited in the Position field in the format hh:mm:ss,fff. The
colons serve here as separators. If not all units are edited the format is sorted in ascending
order, starting with seconds.

Undo/Redo This option can be used to undo step changes in the display width or the current position,

irrespective of how they were made (e.g. zoom, scroll, etc.). The right mouse button is
likewise assigned this function. Once undone, values can be repeated with redo.

Panning
Horizontal

In the horizontal panning mode the current display can be shifted along the x-axis by
clicking and dragging with the mouse.

Panning Free

In the free panning mode the current display can be shifted along the x- and y-axes by
clicking and dragging with the mouse.

Zoom Horizontal

A new time range for the display can be selected by stretching a rectangle over the x-axis.

Zoom Free

You can zoom into the current display by stretching a rectangle over the graphic area.

Zoom to Default

If autoscale is set, this option triggers a zoom to the maximum number of array elements. If
autoscale is disabled, the zoom automatically focuses on the defined limits.

Zoom Out Max

Scales the x-axis such that all array elements are displayed.

Bar axis properties

All the settings for the axes of array bar charts are described here.
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Axis TwinCAT.Measurement.ArrayAxisModeProperties -
=%
E -
Comment
Enabled True
Show X Caption False
Show ¥ Caption False
X Caption Axis
¥ Caption Axis
B X Grid
Use X Grid True
Use X SubGrid False
X Grid Color W 47:79:79
X Grid Line Width 1
X 5ubGrid Divisions 5
B X Scale
X Auto Scale True
X Axis Max 0
X Asis Min [i]
X Logarithmic False
X Precision ]
Bl X Style
X Color W 27:79. 79
X Line Width 1
X Ticks 10
X Visible True
B Y Grid
Use ¥ Grid True
Use ¥ SubGrid False
¥ Grid Color W 47:79;79
¥ Grid Line Width 1
¥ SubGrid Divisions 5
B Y Scale
¥ Auto Scale True
¥ Axis Max o
¥ Axis Min [i]
¥ Logarithmic False
¥ Precision 6
Bl Y Style
¥ Color W 47:79;79
¥ Line Width 1
¥ Ticks 10
¥ Visible True
Common
Common
Comment A free comment can be saved here.
Enabled Here you can switch the axis on or off completely. This functionality is also available via

the context menu.

Show X Caption |Specifies whether the name of the x-axis is shown in the chart.

Show Y Caption |Specifies whether the name of the y-axis is shown in the chart.

X Caption Here you can enter an x-axis label.

Y Caption Here you can enter an y-axis label.

TC3 Scope View Version: 1.9 51



Configuration BEBKHOFF

X Grid

Use X Grid The X-subdivisions of the axis can be shown or hidden here.

Use X SubGrid |Auxiliary lines for the finer X-subdivision of the main grid can be shown or hidden here.
Auxiliary lines have no axis labeling.

X Grid Color Color of the grid

X Grid Line Line width of the grid in pixels

Width

X SubGrid Number of areas into which the main grid is subdivided by auxiliary lines.

Divisions In the case of logarithmic scaling the auxiliary lines for subdivision are shown only in the
set number if the range of values per tick is precisely one decade. Otherwise the displayed
auxiliary line shows the decades not displayed in the main grid.

X Scale

X Auto Scale If Auto Scale is active, each axis is scaled such that the last-known minimum and
maximum of all connected channels lie within the display range.

X Axis Max If Auto Scale is inactive, the maximum value can be edited directly.

X Axis Min If Auto Scale is inactive, the minimum value can be edited directly.

X Logarithmic  |Switches between logarithmic and linear scaling of the axes.

X Precision Here you can specify the number of significant digits for the axis labeling. It corresponds to
the number of visible digits on the axis.

X Style

X Color Color of the axis

X Line Width Line width in pixels

X Ticks Maximum number of subdivisions. If there is not enough space for the selected number of
ticks, these are automatically reduced in the chart.

In the case of logarithmic scaling the number of ticks depends on the displayed range of
values and can thus deviate from the settings.

X Visible Specifies whether the axis is shown or hidden in the chart.

Y Grid

Use Y Grid The Y-subdivisions of the axis can be shown or hidden here.

Use Y SubGrid |Auxiliary lines for the finer Y-subdivision of the main grid can be shown or hidden here.
Auxiliary lines have no axis labeling.

Y Grid Color Color of the grid

Y Grid Line Line width of the grid in pixels

Width

Y SubGrid Number of areas into which the main grid is subdivided by auxiliary lines.

Divisions In the case of logarithmic scaling the auxiliary lines for subdivision are shown only in the
set number if the range of values per tick is precisely one decade. Otherwise the displayed
auxiliary line shows the decades not displayed in the main grid.

Y Scale

Y Auto Scale If Auto Scale is active, each axis is scaled such that the last-known minimum and
maximum of all connected channels lie within the display range.

Y Axis Max If Auto Scale is inactive, the maximum value can be edited directly.

Y Axis Min If Auto Scale is inactive, the minimum value can be edited directly.

Y Logarithmic  |Switches between logarithmic and linear scaling of the axes.

Y Precision Here you can specify the number of significant digits for the axis labeling. It corresponds to
the number of visible digits on the axis.
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Y Style

Y Color Color of the axis

Y Line Width Line width in pixels

Y Ticks Maximum number of subdivisions. If there is not enough space for the selected number of
ticks, these are automatically reduced in the chart.
In the case of logarithmic scaling the number of ticks depends on the displayed range of
values and can thus deviate from the settings.

Y Visible Specifies whether the axis is shown or hidden in the chart.

To change the settings for several axes at the same time, please refer to the chapter Multiple selection

[»_161].

Bar channel style

All Style properties of array bar chart channels are explained here.

Properties * A8 X

Channel(1) TwinCAT.Measurement.ChannelArrayMNodePrope -
ox|8y | &
1E Common
Comment
Visible True
= Line
Antialias True
Graph Type Bar
Line Color B o:0: 255
Show Max False
| Show Min False
= Marks
Mark Color B o:0: 255
Mark Size 3
Marks False
12 Modify
X Offset 0
X Scale Factor 1
Y Offset 0
¥ Scale Factor 1
= Unit
Unit m/s (Velocity)
|1 Common

51 |sls' @ Properties

Common

Comment A free comment can be saved here. If applicable the comment will be adopted from the
connected ADS symbol.

Visible Here you can set whether the channel should be displayed in the chart.
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Line

Antialias This option decides how the lines will be drawn. Antialias is "nicer" but requires considerably
more computing. This has an effect in particular if there are many channels with large
movements.

Graph Type |Here you can switch between different display types. The default value for an array bar chart
is Bar. Other options are: Line and Stair.

Line Color Graph color

Line Width Line width of the chart. The line width 1 requires least computing.

Show Max If the option is set to TRUE, the maximum values for the set display width are shown.

Show Min If the option is set to TRUE, the minimum values for the set display width are shown.

Marks

Mark Color Color of the interpolation point markers

Marks Selecting the visibility of markings — On (permanently visible) | Off (markings switched off).

Mark Size Size of the interpolation point markers

Modify

BitMask In this field a value can be entered with which the display value is masked, provided it is not
of the type floating point. This means that the value of the channel is ANDed with the binary
value of the mask. This helps you, for example, to observe individual bits of a status byte.

X Offset A free offset can be added to the function value of the channel in the offset field.

X Scale Factor

The display value of a channel can be changed with the scale factor.

Y Offset

A free offset can be added to the function value of the channel in the offset field.

Y Scale Factor

The display value of a channel can be changed with the scale factor.

Unit

Unit

This property allows the physical unit of the respective channel to be configured. This can be
done with the aid of the "Unit Wizard", which can be opened using the button on the right in
the field. A further option is to define the units beforehand as attributes in the PLC code.
These are then read out directly and entered in the Unit field. Detailed information on the

units and their configuration options can be taken from the section Units [P_85].

To change the settings for several channels at the same time, please refer to the chapter Multiple selection

> 161].

Configuration of channel style properties with the aid of PLC attributes

All style properties of a channel can be set directly on a variable or a data type in the PLC with the aid of
attributes. This makes it possible to always display a certain symbol with the same style properties without
having to reconfigure it every time.

A PLC attribute is specified directly via the declaration of a variable or a data type in curly brackets.

[ I )

g fTriangular : LREATL;

The following syntax applies to the assignment of the channel style properties:

{attribute 'TcScope' := '<Property1:value, Property2:value,...>'"}

Example:

{attribute 'TcScope' := '<LineWidth:3, LineColor:red>"}

Any number of channel style properties can be specified in an attribute.
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A separate syntax applies to the specification of the unit (Unit property; see: Configuration of units with the

aid of PLC attributes [» 100]).

Bar channel acquisition

This section explains all settings for the channel acquisition of array bar chart channels.

Y: Variables.aBufferAM TwinCAT Measurement.AcquisitionModeProp ~

=

B Acquisition
Array Length
Data-Type
Enabled
Sample State
Sample Time
Symbol based
Symbol Comment
Symbol Index Group
Symbol Index Offset
Symbol Mame
Symbol Size
Target Port
Target System
Time Offset [s]
Use Local Server

Acquisition

Toolbox RHEEHIEES

10

REAL64
True
FreeSample
100

True

04040

Ox85A08

Variables.aBufferAM

80

851 : unknown

NINAGR-NB (172.17.214.54.1.1)
0

True
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Acquisition

Array Length

Indicates the length of selected arrays, which is also the maximum displayed on the x-axis.

Data-Type

Indicates the data type of the selected variable.

Enabled

Here you can decide whether the configured channel should be recorded or not.

Sample State

Here you can specify whether the data for the selected variables are to be sampled with the
TaskSampleTime or the FreeSampleTime. The default value for array bar charts is
“FreeSample”, since it makes no sense to scan a bar display so quickly that it is not possible
for the human eye to observe it.

Sample Time

If the sample state “FreeSampleTime” was selected, you can set the sampling rate here. It is
always greater than the “TaskSampleTime”. The default setting for array bar charts is 100
ms. This is a sampling rate for bar charts that is comfortable for the human eye.

Symbol based

If this option is set, the variables are communicated via the symbol name. If this option is not
set, the variables are communicated via the Group and Offset indices, and the input fields
for Group and Offset are enabled.

Symbol Here the actual symbol comment is displayed, if such a comment exists.

Comment

Symbol Index |Group index of the variable

Group

Symbol Index |Offset index of the variable

Offset

Symbol Name |Symbol name of the selected variable

Symbol Size |Shows the size of the variables in bytes.

Target Port Shows the variable port on the respective TwinCAT system. A drop-down box can be used
to select the available ports for the selected target system.

Target System|Indicates the target system selected for a recording. By default this is the target system for

the selected variable.

Time Offset [s]

This can be used for one-time manipulation of the original time stamp during recording of the
data point. e.g. to compensate path differences of different target systems. The phase
differences have to be determined manually by the user.

Use Local
Server

If this option is set, the Scope Server installed on the Scope View system is used for the
recording. If the option is not set, the system tries to connect to the remote server of the
target system.

To change the settings for several channels at the same time, please refer to the chapter Multiple selection

> 161].

5.1.1.3.4 Single bar chart

All the properties of the individual hierarchy levels of single bar charts are explained below.
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Single Bar Project # X -

Start: 08:40:07 234.000 | End: 08:40:29.977.000 | Pos: 0.00:00:01.368.000 | Time: 08:40:08.602:000 | Date: Montag. 4. Februar 20019
| 0.00:00:10000:000(| [4 4 b bl |[0.00:00.01.368.000 t W

11,25 -

9,04

6,75 -

4,5

2,25

alue Axis

L i [ —

-4,5

-6,75 4

-9,0

11,25

fPeak fSine tStairs

Single bar chart properties

All settings assigned to the single bar chart can be made here.
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Properties * 0 x
Bar Chart TwinCAT.Measurement.BaseModeProperties -

222

E Behaviour
Data Tool Tip True
Default Display Width ~ 0,00:00:10,000:000
Master Chart
Time Bar True
Tool Bar True
B Color
Border Color |:| 225; 228; 232
Gradiant Background 1
EH Common
Comment
CPU Core
Refresh Time [ms] 75
Show Mame False
B Settings
Scale On Zoom True
Stackedfxes True
AutoStart
Behaviour
AutoStart If this option is enabled, the chart starts the live display when a new recording is
started.
Data Tool Tip If this option is activated, a tool tip showing the exact values of a data point is

displayed when clicking on the data point. The time stamp and the name of
corresponding channel are also shown.

Default Display Width

This time specifies the standard width of the associated chart. This value determines
the period between the displayed minimum and maximum values.

Master Chart In the drop-down list that is available here, a chart that is part of the current
configuration can be selected and designated as master chart. All actions that are
executed in the master chart are also automatically executed in this chart. A
separate pause option is provided, through which Y-zoom and Y-panning modes are
available. An overview chart can also be displayed.

Time Bar Specifies whether the time bar (information bar with time values) is displayed in the
chart.

Tool Bar Specifies whether the toolbar is displayed in the chart.

Color

Border Color

Defines the background color of the chart.

Gradient Background

Provides for a color gradient in the background color.
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Common
Comment A free comment can be saved here.
CPU Core Here you can set (for each chart individually) which CPU core should be used for the

current chart display. If required, multiple CPU cores can be specified for a chart.
This may improve the performance.

Refresh Time

Defines a rate at which the chart in the user interface is refreshed.

Show Name

Specifies whether the name of the chart is shown in the graph.

Settings

Scale on Zoom

If this option is selected, the chart instructs the Y-axes to perform autoscaling after a
zoom or panning action. The selected area can thus be widened.

Stacked Axes

With this setting you can select whether the various axis groups are arranged on a
horizontal line or underneath one another.

To change the settings for several charts at the same time, please refer to the chapter Multiple selection

[»_161].
The chart display is operated with the toolbar. The overview shows all buttons and their explanation (from
left):

| 0.00:00:10.000:000| [4 4 b bl |[0.00:00:01.368:000 t R AP
Play Starts the live display mode. The data currently being accumulated are displayed.
Break The display switches to the pause mode. You can now navigate in the data already

recorded without stopping the recording.

Display-Width The current display width is displayed here. It can be edited in the format

hh:mm:ss,fff. The zoom function works down to the us range.

Scroll buttons

The outer scroll buttons move the current display in steps that correspond to the
display width. The inner scroll keys move the display only by a tenth of the display
width and can be kept pressed to view the data set.

Position Shows the position. It can be edited in the format hh:mm:ss,fff. The colons are used
as separators. If not all units are edited the format is sorted in ascending order,
starting with seconds.

Undo/Redo Time/ This option can be used to undo step changes in the display width or the current

Position position, irrespective of how they were made (e.g. zoom, scroll, etc.). The right

mouse button is likewise assigned this function. Once undone, values can be
repeated with redo.

Panning Vertical

In the vertical panning mode the current display can be shifted along the Y-axis by
clicking and dragging.

Zoom Vertical

A new value range for the Y-axis can be selected by stretching a rectangle over the
axis.

Zoom to Default

Carries out an autoscale on all axes. The display range is reset to the default display
time.

Zoom Out Max

Sets the display range to the maximum recording length.

Overview

Use the Overview option to display a chart within the chart. The signal range
currently shown in the main chart is highlighted in the Overview Chart. In addition the
overview chart offers an absolute time axis for the entire recording duration.

The current recording times are displayed in the chart toolbar:
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" Chart " Chart{1) q b

EStart: 17:26:51,541 |End: 17:27:06,134 | Pos: 0,00:00:04,593 | Time: 17:26:56,134 | Date: Dienstag, 27. Okkober 2009

Start-Time The common starting point of the recordings of all connected channels. The start time
defines the zero point of the recording.
End-Time Maximum common time of all connected channels. The end time thus marks the final

value of the recording. The difference between the end time and start time is maximally
as large as the record time set (see Scope nodes [P 23]).

Position The position time represents the zero point of the current chart, i.e. the time from the
start time to the beginning of the display.

Time Absolute time at the chart origin

Date Absolute date at the chart origin

Single bar axis properties

Settings can be made separately for each available single bar axis here.
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Properties oo b i e S e R R M s W o »

Axcis Group TwinCAT.Measurement.BaseModeProperties -

%

E Common
Canwvas Color
Comment
Enabled

E ¥-Axis
Color
Inverted
Linewidth
Logarithmic
Manual Max
Manual Min
Precision
Scale Mode
Show Title
Title
Visible

E ¥-Grid
Grid Color
Grid Linewidth
GridDivisions
Show Grid
Show Subgrid

Subgrid Divisions

Color

Common

[ ] 238;238; 238

True

- DarkSlateGray

False

1

False

0.5

-0,5

6
AutoGrowOnly
False

Value Axis

True

- DarkSlateGray

1

10
True
False
5

Canvas Color

Defines the color of the chart.

Comment

A free comment can be saved here.

Enabled

Here you can switch the axis on or off completely. This functionality is also available

via the context menu.

TC3 Scope View

Version: 1.9

61




Configuration BEGKHOFF

Y-axis

Color Color of the axis

Linewidth Line width in pixels

Logarithmic Switches between logarithmic and linear scaling of the axes.

Manual Max If the Scale Mode is set to MinMax, the maximum value can be edited directly.

Manual Min If the Scale Mode is set to MinMax, the minimum value can be edited directly.

Precision Here you can specify the number of significant digits for the axis labeling. It
corresponds to the number of visible digits on the axis.

Scale Mode Two auto-scaling modes are available for selection. The default mode is
AutoGrowOnly. This means the y-axis always scales to the historic maximum, until a
rescale is carried out for the current view. Alternatively, AutoGrowNShrink can be
selected. This mode always automatically adjusts the maximum of the y-axis to the
maximum in the current view (display width).

Show Title Specifies whether the name of the axis is shown in the chart.

Title Defines the name of the axis.

Visible Specifies whether the axis is shown or hidden in the chart.

Y-Grid

Grid Color Color of the grid.

Grid Linewidth Line width of the grid in pixels

Grid Divisions Maximum number of subdivisions. If there is not enough space for the selected
number of ticks, these are automatically reduced in the chart.

In the case of logarithmic scaling the number of ticks depends on the displayed
range of values and can thus deviate from the settings.

Show Grid The subdivision of the axis can be shown or hidden here.

Show Subgrid Auxiliary lines for the finer Y-subdivision of the main grid can be shown or hidden
here. These auxiliary lines have no axis labeling.

Subgrid Divisions Number of areas into which the main grid is subdivided by auxiliary lines.

In the case of logarithmic scaling the auxiliary lines for subdivision are shown only in
the set number if the range of values per tick is precisely one decade. Otherwise the
displayed auxiliary line shows the decades not displayed in the main grid.

To change the settings for several axes at the same time, please refer to the chapter Multiple selection
[»_161].

Single Bar Channel

All settings belonging to a single bar channel can be made here.

< F PN WT I

Common
Enabled No data are acquired for the channel if Enabled is set to false.
Visible Here you can set whether the channel should be displayed in the chart.
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Line

Antialias This option decides how the lines will be drawn. The computing time is longer with
antialias. This has an effect in particular if there are many channels with large
movements.

Graph Type Here you can switch between different display types. The default value with a single
bar chart is bar. Other options are: Line and Stair.

Line Color Graph Colour.

Marks

Mark Color Color of the interpolation point marking.

Mark Size Size of the interpolation point marking.

Mark State Selecting the visibility of markings — On (permanently visible) | Off (markings
switched off).

Min/Max

Show Max If the option is set to TRUE, the maximum values for the set display width are
shown.

Show Min If the option is set to TRUE, the minimum value for the set display width is shown.

Position

‘Position Indicates the position of the channel on the axis.

To change the settings for several channels at the same time, please refer to the chapter Multiple selection

[» 161].

Configuration of channel style properties with the aid of PLC attributes

All style properties of a channel can be set directly on a variable or a data type in the PLC with the aid of
attributes. This makes it possible to always display a certain symbol with the same style properties without
having to reconfigure it every time.

A PLC attribute is specified directly via the declaration of a variable or a data type in curly brackets.

[SST ]

g fTriangular : LREAL;

The following syntax applies to the assignment of the channel style properties:

{attribute 'TcScope' := '<Property1:value, Property2:value,...>'}

Example:

{attribute 'TcScope' := '<LineWidth:3, LineColor:red>"}

Any number of channel style properties can be specified in an attribute.

A separate syntax applies to the specification of the unit (Unit property; see: Configuration of units with the
aid of PLC attributes [»_1001).

Single bar channel acquisition

All the settings for the channel acquisition interpreter of single bar charts are explained here.
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Properties

¥: Variables.fPeak TwinCAT.Measurement.BaseModePropertie -

RS

B Acquisition
Acquisition Variables.fPeak
B Modify
Bitmask OxFFFFFFFFFFFFFFFF
Offzet 0
Scalefactor 1
Unit
Acquisition
Acquisition
‘Acquisition Selection of the acquisition used from the data pool.
Modify
Bitmask In this field a value can be entered with which the display value is masked, provided
it is not of the type floating point. This means that the value of the channel is ANDed
with the binary value of the mask. This helps you, for example, to observe individual
bits of a status byte.
Offset A free offset can be added to the function value of the channel in the offset field.

Scalefactor

The display value of a channel can be changed with the scale factor.

Unit

This property enables the physical unit to be configured individually for the X-
acquisition and the Y-acquisition of the channel. This can be done with the aid of the
"Unit Wizard", which can be opened using the button on the right in the field. A
further option is to define the units beforehand as attributes in the PLC code. These
are then read out directly and entered in the Unit field. Detailed information on the

units and their configuration options can be taken from the chapter [P_85].

5114 Trigger

Various trigger functions can be added to the Scope configuration.

In order to facilitate combination of individual trigger conditions and actions, these are grouped into trigger

groups.

® Properties of the trigger group

1 The properties of the trigger group can deviate from the illustration shown here, because some set-
ting options are visible and editable only with special trigger actions. For example, the Trigger Po-
sition setting is visible only with the trigger actions "Stop Display" and "Restart Display".

Trigger groups and trigger sets can be added via the trigger context menu.
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4 L Trigger
4 fil Trigge
4 1 Cha

Target Browser
Marker Window

e s ol'S)

Trigger Window
Detach / Reattach

Mew Trigger Group
Mew Trigger Set

o R R

Mew Directory Trigger Set

Copy Ctrl+C
Paste Ctrl+V
X Delete Del

Properties Alt+Enter

Solution Explorer

Trigger Release Infos

Trigger group

Solution Explorer
S o-2 8| &=
Search Selution Explorer (Ctrl+ Q) D~

4 JiL Trigger -
4 il Triggergroup
4 1 Channel Triggerset

T Trigger: ACTPOS -
e ______________________________________________

Properties > 0 x
Triggergroup TwinCAT.Measurement.BaseModeProperties -
=e | £

Color [ ] LightBlue
B Misc

Category Info

Enabled True

Trigger Action Set Mark

Trigger Release Capacity 20
E Style

Irmage Size 16

Appearance

The trigger group provides settings for the trigger actions and for the general properties.

Appearance

Color Color of the trigger

TC3 Scope View Version: 1.9

65



Configuration BEGKHOFF

Misc
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Trigger Action

Set Mark: If this option is selected, the position at which the trigger set condition occurs is
marked by a horizontal line.

Start Record: If this option is selected, the Start Record condition should be set to Trigger
Start in the Scope settings. Otherwise the Scope would start recording as usual. With
setting this action, therefore, a question box appears that carries out this setting if
necessary. When the Record button is pressed in the menu bar, the scope connects to the
participating servers as usual and starts to monitor the connected channels, without
starting the actual recording. The recording begins with the trigger time of the last trigger
set condition.

Stop Record: If the stop action is selected, the Scope should be operated in the ring
buffer mode. With setting this action, therefore, a question box appears that carries out this
setting if necessary. The recording is then stopped when the Trigger Set condition occurs.
In addition, the options Pre-Trigger and Post-Trigger appear, which can be used to indicate
whether a fixed time range should appear in the recording before and/or after the trigger
event. Is Pre-Trigger is selected, trigger events that occur before this time has elapsed are
ignored. If Post-Trigger is active, the recording continues for the specified time after the
trigger event.

Start Subsave: This trigger event starts a background recording with the current
configuration. This subsave always runs in the ring buffer mode (independent of the
settings in the Scope settings). It is possible to start up to five subsaves simultaneously
(via one or more trigger events). The maximum memory capacity of the subsave can be
specified in the Record Time field. This recording duration may also be longer than the
recording duration of the basic configuration (in this case ring buffer operation should also
be selected).

Stop Subsave: After the StopSubsave trigger event, the oldest subsave is stopped and
transferred to the view in the background. From here it is saved in a .svd file via the
specified path. The generated filename consists of the name of the Scope in the basic
configuration and an ID composed of the date and time, in alphanumeric order.

Stop Display: The Stop Display action stops all the charts of the Scope, which are in live
mode at the trigger time, after the Trigger Set condition has occurred and the entire display
width is full. If the trigger condition is met again, the display jumps to this new event. Pause
can be actuated in the chart in order to prevent this retriggering.

Restart Display: All charts paused due to a StopDispay trigger are resumed on fulfillment
of the trigger condition.

Enable

Here you can switch the trigger group on or off.

Trigger Release
Capacity

The Trigger Release Capacity indicates how many trigger markers are to be stored and
displayed simultaneously. These are always the last recorded markers. The default value
is 20, so that the last 20 recorded trigger markers are visible in the overview chart and can
be displayed in the chart.

Category

This option is available only if no directory trigger sets have been created underneath the
trigger group. If a category is defined, an image is drawn above the marking of the trigger
release info. Various preset images can be shown, or a user-defined image if
"CustomPicture" has been selected. If "Text" is selected, no image is shown above the
trigger marking, but rather the specified text.

Content Value

This option is available only if "CustomPicture" or "Text" is selected in "Category". In the
case of "CustomPicture" the path to a user-defined image or a folder can be set with this
option. If a folder has been specified, the latest image saved in the folder is used. In the
case of "Text", a text can be specified here that is to be displayed above the trigger
marking.

Post-Trigger

This option is only available with the "Stop Record" and "Stop Subsave" trigger actions.
Post-Trigger causes the recording to continue for a certain time after the Trigger Set
condition has occurred. This time can be entered here.

Pre-Trigger This option is only available with the "Stop Record" and "Stop Subsave" trigger actions.
Pre-Trigger causes the Trigger Set conditions to be ignored from the start of the recording
to the expiration of the Pre-Trigger time. The corresponding time can be set here.

Use Post- This option is only available with the "Stop Record" and "Stop Subsave" trigger actions.

Trigger The Post-Trigger can be switched on or off here.
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Use Pre-Trigger | This option is only available with the "Stop Record" and "Stop Subsave" trigger actions.

The Pre-Trigger can be switched on or off here.

Record Time

This option is only available with the trigger action "Start Subsave". The recording time for
the subsaves can be entered here. This recording duration may also be longer than the
recording duration of the basic configuration (in this case ring buffer operation should also
be selected).

Save Path This option is only available with the "Stop Subsave" trigger action. The path to the file in
which the subsave is to be saved can be entered here.
Clear Chart This option is only available with the "Stop Display" and "Restart Display" trigger actions. If

this option is set, the chart range visible on the display is deleted when the Trigger Set
condition occurs again. It can be seen how the chart is continued until the next trigger
event.

Trigger Position |This option is only available with the "Stop Display" and "Restart Display" trigger actions.

The trigger position can be used to select the percentage of the display (display width)
before or after the trigger event (for example: positive 0 pass of the green signal at 10 % of
25s=0.255).

Auto delete (for Stop SubSave only)

Auto delete Defines the mode in which the auto delete function is to run. If set to "Disabled", no files will
be deleted. If set to "Capacity", the oldest file created will be deleted if more than the number
of files specified in "Delete more than" have been saved. If set to "OlderThan", all files older
than the time specified in "Delete older than" will be deleted. The option
"CapacityOrOlderThan" is a combination of "Capacity" and "OlderThan", i.e. files are deleted
if the conditions for one of the two options are satisfied.

Delete more |This option defines when and with how many created files the oldest is to be deleted. The

than option is only active as long as "Capacity" or "CapacityOrOlderThan" is selected in "Auto
Delete".

Delete older |This option defines the number of seconds after which a file is to be deleted with auto delete.

than The option is only active as long as "OlderThan" or "CapacityOrOlderThan" is selected in

"Auto Delete".

Channel Trigger Set

Each channel trigger set can be regarded as a self-contained trigger condition. The action report of the
trigger group defines what happens when a trigger group is triggered.
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Solution Explorer
S o-2a®| &=

Search Solution Explorer (Ctrl+ ) P~
4 J Trigger =

4 Jl Triggergroup
4 1 Channel Triggerset

T Trigger: ACTPOS =

Properties
Channel Triggerset TwinCAT.Measurement.BaseModeProperties -
=8 | 5
B Common

Acquisition Guid f2ailadc-a33a-43dE8-901e-5b39e2546008
B Misc

Combine Option AND

Release Option RisingEdge

Threshold 2

Used Acquisition or Interpreter Acquisition: ACTPOS
Acquisition Guid

The channel trigger set offers the following setting options:

Misc

Combine By selecting a logic operation these individual conditions can be placed in relation to one
Options another. Note here that AND operations are handled before OR operations.

Release The release condition can be either a rising or falling edge.

Options

Threshold Corresponding limit value for the rising or falling edge.

Used For each set, an acquisition or an interpreter can be assigned whose state is to be checked
Acquisition or |for the trigger conditions. (If an acquisition is selected, a new interpreter is created under the
Interpreter channel trigger set.

When a Trigger Set is triggered, the icon in the Solution Explorer changes from Ik to IL . All Trigger Sets
remain set until the entire trigger group has tripped.

Directory Trigger Set

A directory trigger set monitors a directory. If an image is added to this folder or optionally also to the
subfolders, this image is displayed above a trigger marking. The image is then displayed above the trigger
marking. The position of the trigger info is based on the name of the file. The name must be formatted as
TwinCAT in order to be displayed correctly.

There are three possibilities to format file names:

"TC_" plus a time stamp in the Windows file time format
"PLC_" plus a time stamp in the PLC format

"DC_" plus a time stamp in the DC format

Itis also possible to drag images with a suitably formatted name onto a chart and to display them as triggers.
This is also possible in the reply.
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Solution Explorer
S e-2a®| &=
Search Solution Explorer (Ctrl+ ) P~

4 JiL Trigger =
4 Jl Triggergroup
1 Directory Triggerset

Properties
Directory Triggerset TwinCAT.Measurement.BaseModeProp -
=0 s

B Directory
Include Subdirectories True
Observed Path C\temp

Directory

The directory trigger set offers the following setting options:

Directory

Include If activated, the subfolders of the "Observed Path" will also be included in the monitoring.
Subdirectori
es

Observed Path to a directory that is to be monitored.
Path

Manual triggering of trigger set

Triggers can be manually triggered for test purposes via the Trigger Set context menu command Manual
Trigger Hit.

Trigger Window

The Trigger window can be opened via the Trigger context menu. It displays the triggers with the times at
which they were triggered.

Trigger Relase Infos

Count Trigger Group Release Time

0 TriggerGroup 15:23:54,716:000
1 TriggerGroup 15:24:04,716:000
2 TriggerGroup 15:24:14,716:000
3 TriggerGroup 15:24:24,716:000
4 TriggerGroup 15:24:34,716:000

5.1.1.5 Markers

A marker is a chart element that can be docked to an axis. The marker consists of a line that can be found in
the chart and a text field that appears alongside the chart and displays the name of the marker.

On clicking on the marker, a tool tip appears that displays the position next to the name.
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If the marker was added to a time axis (YT chart) or an index axis (array bar chart and single bar chart), the
values of the channel appear in the tool tip.

The values of the different markers can be viewed in the marker window and compared with other markers.

Scope Project +® X -
AmayBarChart_4 4 b
Start: 08:09:47,098:000 | End: 08:09:58,194:000 | Pos: 0.00:00:00.996:000 | Time: 08:09:48.094:000 | Date: Freitag. 15. Februar 2019

R o [@li X B
Marker EE Marker

5,0

4,44444

3,83880

3,33333 4

2,77778

2,22222

1,66667 -

1,11111

0,55556 -

0,0

1,0 1,8 2,6 3,4 4,2 5,0 5.8 6,6 7.4 8,2 3,0

Marker Window * 1 x

L&+

Axis Channel Marker Difference

Y ~ || Channel M ¥ ¥

3.86943073031213

Y * || Channel - arks ~ ~

4,78306256521338

_I_
A marker is added via the context menu of a marker container:

P Scope Project
= DataPool
a MArrayBarChad
4 lilkhlﬁxislﬁmup
b B Channel (aBuffer&l)
4 EE Marker Container

Target Browser

Marker Window
Trigger Window

Mew X Marker

Detach / Reattach

SH R e

Clear Error List

A Properties Alt+Enter

All the properties of a marker are explained here.
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i P e e e e e e 3 »
Marker TwinCAT.Measurement.BaseModeProperties -

2]

B Appearance

Color [] 255;165;0
EH Common
Bandwidth 0
Locked True
Position 3
B Style
Precision 0
Show Position False
Show Title True
Width 3
Bandwidth
Appearance
Color Color of a marker.
Common
Bandwidth Width of the rectangle behind a marker. Specification indicates the width from the
marker to the edge of the rectangle. The value of the specification is identical to the
input of the position.
Locked If Locked is set to false the marker can be moved freely within the chart with the
mouse.
Position Position of a cursor.
With value and index axes the absolute value of the axis is entered here and with
time axes the percentage value.
Style
Precision Precision of the display values.
Show Position If this is selected the position is also displayed in the marker label.
Show Title If Show Title is selected the title will be displayed.
Width Indicates the width of the marker line in pixels.

The values of the markers can be viewed in the marker window and compared with other markers. A marker
window always refers to the axis group selected in the Solution Explorer.
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Marker Window - b e s S e e e [
I &+
Lo Channel Marker Difference
b i * || Channel p o p
3,66943073031213
Y * || Channel ~ larker o ~
4 TE3052565921338
_I_

There are three buttons in the top line of the window. With the first one a new X-marker can be created in the
current axis group and with the second one a new Y-marker is generated.

A new row can be created in the table with the plus sign.

A row is used to analyze a channel on an axis. Channels and axes can be set in the first two columns. In the
third column the point at which the values are read out is selected by choosing the marker. In order to
compare this value with values at other positions, various numbers of "difference markers" can be selected in
the "Difference" column. If a marker is selected there, a new difference column is automatically generated.
The differences always refer to the reference marker in the third column.

5.1.1.6 Dynamic Style

With the aid of dynamic styles the appearance of a channel can be adapted section-wise using an additional
data series. Hence sections of the graph can be displayed in a different color, dashed, invisible or thicker.

Any number of dynamic styles can be appended to a graph. Each dynamic style makes a change to a
property of the graph (e.g. changing the color to red). Under each dynamic style there must be at least one
condition that defines whether this action is to be executed with the current data value. Several conditions
are also possible, which are then "ANDed" or "ORed".

A dynamic style is added via the context menu of the channel.
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fa] Solution TwinCAT Measurement Project24’ (1 project)
4 TwinCAT Measurement Project24
P Scope Project

b = DataPool

4 B VT Chart
4y Axis Group

=

L Trigger

g Target Browser

x

Marker Window
Trigger Window
Detach / Reattach
Visible

Enabled

Mew Dynamic Style
Copy

Paste

Delete

Properties

Ctrl+C
Ctrl+V
Drel

Alt+Enter

If a channel contains at least one dynamic style, then a new entry "Acquisition" is displayed in the "Dynamic
Style" group in the Properties window of the channel. The data series for all dynamic styles can be defined
here. This must be recorded by the same target system and sampled with the same sampling rate as the
other data series of the channel.

Properties

Channel (Variables.fSine) TwinCAT.Measurement.BaseModeProperties

(=] | #

E Common
Enabled True
Visible True
B Dynamic Style
Acquisition Acquisition: Variables.fPeak
B Line
Antialias True
Fill Color B Green
Fill Mode None
Graph Type Extended
Line Color - Green
Line Width 1
B Marks
MarkColor - Green
MarkSize 2
MarkState Auto
B Min/Max
Show Max False
Show Min False
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Start: 11:28:28,264:000 | End: 11:29:51,310:000 | Pos: 0,00:00:15,112:678 | Time: 11:28:43,376:678 | Date: Montag, 4. Februar 2013

b [ |[ 0000001500000 [4 4 b bl [PO0DOI5TI2678 || <5 o SiLlin X & e

-1,0

2,04

3,04

4,04

-5,04

r T T T T T T T T T 1
0,0005 0,1505 0,3005 0,4505 0,6005 0,7505 0,9005 1,0505 1,2005 1,3505 1,5005

Dynamic styles can be used on channels in XY charts as well as on channels in YT charts. Hence there are
a great many application possibilities. Also in the motion area for the illustration of contours or simple alarm
states.

5.1.1.6.1 Dynamic style properties
All settings assigned to the dynamic style can be made here.

perErtiES o e e e S S S S S S S S S S S S S S S P S P P e e e e e I||- 4
Dynamic Style TwinCAT.Measurement.BaseModeProperties -

EIE

B Dynamic Style

Apply To Line, Mark and Fill
Color I Red
LinkOptions AND
Style Colored
Apply To Defines which part(s) of the graph will be changed by the dynamic style. (Line,
marker and/or fill area)
Color Defines the color that will be used when changing color. (Visible only if Style is set to
"Colored").
LinkOption Specifies how the different conditions underneath the dynamic style are to be linked
(llandll Or llorll)
Style Specifies how the dynamic style should influence the graphs:

* Normal — no change
* Bold — bold

* Dashed — dashed

» Colored — other color
* Invisible — invisible
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5.1.1.6.2 Dynamic Style Condition

There are two different conditions in TwinCAT 3 Scope. One is the Threshold condition, which checks
whether a value lies above or below a limit. The other is the Area condition, which checks whether a value
lies within a range. The conditions can be added via the context menu of the dynamic styles:

fad Solution ‘TwinCAT Measurement Project24’ (1 project)
4 ﬁ TwinCAT Measurement Project24
F Scope Project
B & DataPool
4 B2 VT Chart
4 lz_}; Fxis Group
F E Channel (Variables.f5ing)

T Y Variables.fSine
gl Dynamiges
H:I Marker Cor 4

L Trigger H Marker Window
FiL Trigger Window

Target Browser

Detach / Reattach

*A  Mew Area Condition
*A  New Threshold Condition

Copy Ctrl+C
Paste Ctrl+V
X Delete Drel
A Properties Alt+Enter

Threshold condition

A Threshold condition has the following properties:

Enabled Activates this condition

Threshold Sets the limit value for switchover

Operator Specifies the comparison operator between limit value and comparison value
(smaller than, smaller than/equal to, greater than/equal to, or greater than)

Area condition

An Area condition has the following properties:

Enabled Activates this condition

Lower Limit The lower limit of the area to be checked

Lower Operator Comparison operator for the lower limit (greater than or greater than/equal to)
Upper Limit The upper limit of the area to be checked

Upper Operator Comparison operator for the upper limit (smaller or smaller than/equal to)

5.1.1.7 Shapes

The shapes form a new subgroup of the graph element. They are created under the axis group in an XY
chart.

There are two types of shape:
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» Angular shapes (defined by coordinates)
* Round shapes (defined by a center point and two radii)

ScopeProject # X

XY Chart

Date: Mortag, 4. Februar 2013

Start: 14:40:06.123:000 | End: Pos:

»om Jl < b o

Time:
6 o[ X & i®

]

L ]

e

e

A shape is added via the context menu of an axis group:

k] Solution 'Shapesolution' (1 project)

P Shapeproject
4 ﬂ Scope Proj

ect

4 = DataPool
= Variables.fCosine
= Variables.fSine

CEIIHFE Al

<

v

Target Browser

Marker Window
Trigger Window

Mew Empty Channel
Mew X Marker
Mew Y Marker

Mew Angular Shape
Mew Round Shape

Visible
Enabled

e L LT A

Delete Del

Properties Alt+Enter

5.1.1.7.1 Angular shape properties

All the properties of an angular shape are explained here.

TC3 Scope View

Version: 1.9

77



Configuration

BECKHOFF

Angular Shape TwinCAT Measurement.BaseModeProperties

%

E Points
Closed Shape
Points
X Offset
X-Scalefactor
Y Offset
¥-Scalefactor

Bl Style
Fill Color
Line Width
Shape Color

Points

True
2|24 10213 ]-1)
1]

1
0

1

[ ] 20;0;0; 200
4
|

Blue

Motation: Gely): Gy): (xy)

Points

-

Closed Shape

If Closed Shape is selected, the last point is connected to the first point again.

Points

List of all points. (Notation: (x|y);(x|y))

X Offset

In the offset field a free offset can be added to the coordinates of the shape in the X-

direction.

X-Scalefactor

The points of the shape can be changed in the X-direction with the scale factor.

Y Offset

In the offset field a free offset can be added to the coordinates of the shape in the Y-

direction.

Y-Scalefactor

The points of the shape can be changed in the Y-direction with the scale factor.

Style

Fill Color Color of the area content.
Line Width Width of the edges in pixels.
Shape Color Color of the edge.

5.1.1.7.2 Round shape properties

All the properties of a round shape are explained here.
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Round Shape TwinCAT Measurement.BaseModeProperties -
2
B Size
Aperture (%) 180
Center (-4]-2.3)
Start Degree (%) 90
X Radius 1
Y Radius 2
B Style
Fill Color [ ] 20:200; 100;0
Line Width 3
Shape Color |:| Orange
Aperture ()
Degree [1 - 360]
Size
Aperture The aperture specifies how wide the circle will be drawn.
Center Center point of the circle.
Start Degree Starting angle from which the circle will be drawn.
X Radius Radius of the circle in the X-direction.
Y Radius Radius of the circle in the Y-direction.
Style
Fill Color Color of the area content.
Line Width Width of the edges in pixels.
Shape Color Color of the edge.

51.2 Communication

In principle the TE1300 and TF3300 documentation refers to the TwinCAT-specific communication via ADS.
The TwinCAT3 Scope itself is also capable of receiving data via other communication channels and
displaying them. For example via OPC UA. In this section the differences relating to the communication
channels are illustrated and explained.

5.1.21 OPC UA

In addition to the standard communication protocol ADS, the TwinCAT 3 Scope View offers the option of
transmitting measured data via the standardized communication channel OPC UA. This is made possible by
an OPC UA Client implemented in the TwinCAT 3 Scope Server and has the advantage that data can also
be recorded from third-party suppliers' systems and analyzed (see illustration).
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OPC UA Client

3" Party OPC UA Server

In the following, the special features of communication via OPC UA are explained in comparison with ADS
communication.

5.1.2.1.1 Addition of OPC UA symbols

In order to record symbols via OPC UA with the TwinCAT 3 Scope View, they must first be added to the
Scope project with the aid of the Target Browser, as is also the case with ADS.

In the Target Browser on the OPC UA tab you can add any number of target systems on which an
OPC UA Server runs. The associated symbols are then listed in a hierarchical tree structure in the right-hand

area of the Target Browser and can be added to the Scope project by drag-and-drop. (See also Extension -
OPC UA [» 107])

5.1.2.1.2 Acquisition of OPC UA symbols

The acquisition of OPC UA symbols differs in part from the ADS acquisition. Since the properties of the
groups "Common", "Symbol" and "Target" are identical to the ADS acquisition, only the specific OPC UA
properties are explained in the following.
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Properties

Properties

=%

o= »

B Common
Enabled

Symbol Comment
Symbeol
Data-Type
Sample State
Sample Time [ms]
Symbol Size
Time Offzet [s]
Symbaol Opc

Bit Size

Mame
Mamespace
Mode Class
Mode Id

Path

Target

Target System
Use Local Server
Target Opc
Endpoint Mame
Security Policy Uri
Server Url

Common

¥: Objects.PLC1L.Variables.fSawtooth TwinCAT.Measurement. AcquisitionModeProperties

rn}{

True

REALGA
FreeSample
250

8

0

64

Objects.PLC1. Variables.fSawtooth
urn:BeckhoffAutomation:Ua:PLC1
Variable
ns=4:==Variables.fSawtooth
Objects.PLCL . Variables.fSawtooth

Local Host (127.0.0.1.1.1)

True

[SignAndEncrypt:Basicl 28Rsal 5:Binary]
http://opcfoundation.org/UA/ SecurityPolicy#Basicl 28Rsal5
opc.tep//TC-Measurermnent:4840

a8 Properties

Symbol Opc

Bit Size Size of the symbol in bits

Name Name of the symbol

Namespace Namespace of the symbol

Node Class Name of the node to which the symbol is assigned in the hierarchy
Path Path to the symbol

Target Opc

Endpoint Name

Name of the selected OPC UA end point. Contains information about the encryption
method and signing.

Security Policy Uri

URI of the selected encryption method

Server URL

URL of the OPC UA Server from which the symbol is to be recorded.

See also: Properties
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5.1.2.1.3 Recording of OPC UA symbols

@® The function of recording symbols via OPC UA is available only with a Scope View Professional li-
1 cense.

In principle the recording of signals via OPC UA can be started as usual via the Start Record button.

However, you should note the following special features:

+ Sample Time: When recording OPC UA symbols there is no task sample time as with ADS symbols.
The sample state is thus always set to "Free Sample". Therefore, set the desired sample time before
starting the recording. Select only sampling rates that are also supported by the respective
OPC UA Server. Otherwise an error message will appear when starting the recording and the sample
time will be changed automatically to the sample time returned by the OPC UA Server.

« Oversampling: For arrays it is also possible to use the oversampling function with OPC UA. However,
since there is no task sample time and the oversampling actually refers to the task sample time, the
interpretation does not correspond to the conventional oversampling with ADS. In the interpretation of
the measured data this must be taken into account in particular with free sample times, which deviate
widely from the actual task sample time.

+ Encrypted and/or authenticated connections: If the measured data are recorded by means of an
encrypted and/or authenticated OPC UA connection, some further steps have to be performed
following the first actuation of the Start Record button. More precise information on this can be found

in the sections Encrypted connections [P 82] and Authenticated access [P _84].
+ Determinism: The intervals between the data points that are transmitted via OPC UA correspond

approximately to the set sampling rate. However, it is not necessarily to be expected that all data points
are really equidistant as in the case of ADS. There may very well be deviations of 1-2 ms.

» Missing data: If "gaps" should occur in the data when recording data via OPC UA (the interval
between the data points is not equal to the set sample time), this may be due to the respective
OPC UA Server and/or the quality of the connection. In this case, check the Scope Server log if
necessary.

5.1.2.1.4 Encrypted connections

OPC UA offers the possibility to implement a secure communication channel via encrypted connections.
Even before adding the symbol you can select the encryption method via the respective end point during the
creation of the OPC UA Server in the Target Browser (see also: Adding an OPC UA Server [»_108]).

B OpcUa EndPoint Selection E‘E‘g

UaServer URL: opc.tep://TC-Measurement:4840

Endpoint: '}

TcOpcUaServer@TC-Measurement [None, None] [opc.tep://TC-Measurement:4840]
TcOpcUaServer@TC-Measurement [Basic128Rsals, SignAndEncrypt] [opc.tcpi//TC-Measurement:4840]
@ Anonymous TcOpcUaServer@TC-Measurement [Basic256, SignAndEncrypt] [opc.tep://TC-Measurement:4840]
TcOpcUaServer@TC-Measurement [Basic2565ha256, SignAndEncrypt] [opc.tepy//TC-Measurement:4840]

Username

D

Password

|. Cancel ‘ | Ok ‘

A

If you add the symbol to the Scope project, the selected encryption method is automatically adopted (see
also: Addition of OPC UA symbols [»_801).
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As soon as you click on Start Record to start the recording, a dialog appears requesting you to adjust the
Scope Server configuration.

' | 53

Configure Scope Server L

|'\

oK ] ’ Cancel

L A

In order to make the necessary configurations on the Scope Server so that the recording can be started,
confirm the dialog. The Scope Server — Opc Ua Configuration window opens in which you are requested
to trust the certificate of the OPC UA Server, with which the communication is to take place, on the client

side (Scope Server) (Trust button).

|1

= B 2

Scope Server - Opc Ua Cenfiguration

Scope Server
Flease tust the Server Certificate
Server Ul opetop://TC-Measurement :4340

Endpoint:  [SignAndEncrypt:Basic128Rsa15:Binary]

] Saveto Tustist | Details | [ Cancel |
BECKHOFF

&

h

You can trust the certificate in a single case or add it to the list of trusted certificates via the check box Save
to Trustlist.

In order to check the server certificate, the server URL of the OPC UA Server and the selected end point
have to be entered in the window. You can open the detailed information about the certificate via the Details
button.

Opc Ua Server Certificate Details |ﬂl

Common Mame: TcOpcUaServer@TC-Measurement
Walid From: 05.07.2018 15:51:18
Walid To: 30.06 2038 15:51:18

Thumbgprint: JBR4F2ATOEAZTBDVES452034D4857EECB4E4AICE
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In addition to the "Common name" and the period of validity of the certificate ("Valid from/to"), the
"Thumbprint" is of particular relevance. On the basis of the thumbprint you can determine whether the
certificate is really that of the OPC UA Server to which you wish to connect.

During the first attempt to connect to an OPC UA Server it is additionally necessary to trust the certificate of
the client (Scope Server) on the server side. The following error message informs you: ,,Connection to OPC
UA Server failed. Please trust the client certificate at OPC UA Server.” In order to trust the certificate of the
client on the server, copy the respective certificate in the certificate directory of the OPC UA Server from the
"rejected" folder to the "trusted" folder.

If the certificates have been exchanged on both sides and you have trusted both, you can start the recording.

5.1.2.1.5 Authenticated access

OPC UA offers the option of an authenticated access. To do this the user must log in with his user data (user
name and password) in order to be able to communicate data via OPC UA. This is necessary, for example, if
various user accounts have been set up on the target device on which the OPC UA Server is running and
these accounts are locked via an authentication, or if various authorizations are to be implemented for
different data.

In a similar way to the encrypted connections, you define the identity type (anonymous/authenticated) before
adding the symbol when creating the OPC UA Server in the Target Browser. For an authenticated access,
activate the "Username" option instead of the "Anonymous" option and enter a user name and a password

(see also: Adding an OPC UA Server [»_108]).

Bl OpcUa EndPoint Selection = = %
UaServer URL: opc.tcpy/TC-Measurement:4 840
Endpeint: [T::ClchaSewer@TC-Measurement [Bz =

L) Anonymous
9 Username User

Passwaord Ll

| cancel || ok |

LS ")

When you add the symbol to the Scope project, the identity type and the user name are transferred with it
(see also: Addition of OPC UA symbols [» 80]). Before starting the recording the password is requested
again for security reasons.

As soon as you click on Start Record to start the recording, the window Scope Server — Opc Ua
Configuration opens, in which you are requested to enter the password. The user name that was entered in
the Target Browser appears automatically.
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Scope Server - Opc Ua Cenfiguration

TwinCAT" -3

Scope Server

Flease enter User Name and Password for Server Authentification

Uger Mame:  User

Password:

BECKHOFF

e

The recording is started after confirming the entry via OK and correct authentication.

If an incorrect password is entered, the connection attempt is regarded as having failed ("Wrong credentials.
Start Record not possible") and you are given the option to enter the password again.

51.3 Units

Measured values can be recorded and displayed as a graph with the aid of the TwinCAT 3 Scope. To make
interpretation of the recorded data easier, the TwinCAT 3 Scope offers the option of setting a physical unit
for each individual channel. Firstly, this enables the unit in which the measured values were recorded to be
made known. Secondly, the data can be converted into other units so that the user has the option to view the
data, meaningfully scaled, in a unit that he selects.

5.1.3.1 Introduction

Base units

The units in TC3 Scope are based on the Sl system of units. Both the seven standard Sl units and all units
that can be derived from the product of any powers of these seven standard Sl units are designated base
units. These base units are coded in TC3 Scope via unique Enum values. To do this, four bits are interpreted
as a signed value for each power value of the base units and combined to form a 32-bit integer (Int32), so
that any derived units (limited only by the size of the data type) can be formed. Each digit of the Enum value
represents one of the base units so that a unit is formed from the following equation in the case of an Enum
value of "Oxabcdefgh":

E = Length® * Mass® * Time® * Current®* Temperature® * Amount of Substance’ * Luminous Intensity® * Angle”

The following table shows the basic values for the calculation of the derived units.
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Measured variable Name of the unit Symbol of the unit Enum value
Dimensionless values Unit of One 1 0x00000000
Length Meter m 0x00000001
Mass Kilogram kg 0x00000010
Time Second S 0x00000100
Current Ampere A 0x00001000
Temperature Degree Celsius °C 0x00010000
Amount of Substance Mole mol 0x00100000
Luminous Intensity Candela cd 0x01000000
Angle Radian rad 0x10000000

In addition to the seven standard Sl units, two further units are listed here that are relevant for practical use.
One of them is the "Unit of One" for dimensionless variables, which also serves as the default value if no
other unit has been set. On the other hand, the angle is also considered, since there are several units such
as the angular velocity or the solid angle that are composed of the powers of the angle, even though the
angle is actually dimensionless. A further peculiarity is mass with its SI unit of kilogram, because unlike the
other Sl units it already contains a prefix in its basic form. Therefore, in order to be able to carry out scaling
with the aid of prefixes, gram is assumed as the unit of mass in TC3 Scope View instead of kilogram. For the
derived units, however, the mass percentage is nevertheless represented as kilograms, as the definition
would otherwise no longer fit.

In order to form units derived from these basic values, the powers of the standard Sl units must be multiplied
accordingly. For example, if a force is to be illustrated in Newton, the rule is: N = m'" * kg' * s, resulting in an
Enum value of 0xO0000E11. E represents the power of "-2" here, which results from the display as two's
complement in the hexadecimal system. All the derived base units already predefined in TC3 Scope are

listed below.

Measured variable Name of the unit Symbol of the unit Enum value
Absorbed Dose Gray Gy 0x00000E02
Acceleration Meter per square second |m * s? 0x00000E01
Angular Acceleration Radian per square second|rad * s 0x10000E00
Angular Velocity Radian per second rad * s 0x10000F00
Area Square meter m? 0x00000002
Capacity Farad F 0x000024FE,
Catalytic Activity Katal kat 0x00100F000
Charge Coulomb C 0x00001100
Conductance Siemens S 0x000023FE
Energy Joule J 0x00000E12
Force Newton N 0x00000E11
Frequency Hertz Hz 0x00000F00
[lluminance Lux Ix 0x0100000E
Inductance Henry H 0x0000EE12
Luminous Flux Lumen Im 0x21000000
Magnetic Flux Weber Wb 0x0000FE12
Magnetic Flux Density Tesla T 0x0000FE10
Power Watt w 0x00000D12
Pressure Pascal Pa 0x00000E1F
Resistance Ohm Q 0x0000ED12
Solid Angle Steradian sr 0x20000000
Velocity Meter per second m*s’ 0x00000F01
Voltage Volt V 0x0000FD12
Volume Cubic meter m?® 0x00000003
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Any other base units can be formed by means of the Enum values (see also Configuration of units with the
aid of PLC attributes [»_100]).

However, the specification of the base unit is insufficient in order to represent a unit completely and to scale
the measured values in a suitable manner afterwards. Therefore, further parameters need to be specified: a
scaling factor, an offset and a prefix. The scaling factor and the offset are used to convert the raw values into
the appropriate unit. The prefix offers the option to scale a unit by the power of ten. The following prefixes
are available. For example, if "milli" is selected as the prefix, the respective unit is divided by 10 so that
automatic adjustment of the scaling takes place.

Name of the prefix Symbol of the prefix Multiplication factor Enum value
Yocto y 10% -24
Zepto z 102 -21
Atto a 108 -18
Femto f 107 -15
Pico p 107 -12
Nano n 10° -9
Micro U 10° -6
Milli m 10° -3
Centi c 107 -2
Deci d 10" -1
None - 10° 0
Deca da 10 1
Hecto h 102 2
Kilo k 10° 3
Mega M 106 6
Giga G 10° 9
Tera T 10" 12
Peta P 10" 15
Exa E 10" 18
Zetta z 10% 21
Yotta Y 10% 24

Transformations

In the measurement technology application area, it is frequently the case that an Sl unit has to be converted
into another Sl unit. This is the case, for example, when an acceleration is measured with the aid of a sensor
and a fieldbus terminal. Voltages or currents are initially measured, which should give an indication of the
acceleration. For this reason, the TC3 Scope also provides for the transformation from one Sl unit into
another Sl unit. Such a transformation is defined by a source variable (source unit), a target variable (target

unit), a scaling factor for the conversion and a name.

Example:

« Source variable: Voltage

* Target variable: Acceleration
» Scaling factor: 0.101937

+ Name: Accelerometer

User units

In addition to the SI system of units there are further systems of units that are also used in practice (CGS
system of units, Anglo-American system of measurement, etc.). In order to be able to represent such units
too, the TC3 Scope provides for so-called user units into which the base units can be converted. A user unit
is defined through its associated basic variable, the name and the symbol of the user unit, a scaling factor
and an offset for conversion as well as a prefix. For the user unit gravitation (g), for example, this results in

the following values:

TC3 Scope View
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* Basic variable: Acceleration

* Name: Gravity

* Symbol: g

» Scaling factor: 1/9.81

e Offset: 0

« Prefix: none

Resulting unit

A unit in the TC3 Scope can thus be composed of the three elements base unit, transformation and user
unit, depending on what is required in the specific application case. However, it is always the resulting unit
that is displayed. If a voltage is the basic variable, which is then converted via a transformation into an
acceleration in m/s? and from there into g with the aid of a user unit, the measured data and offset with the

scaling factors and offsets and the result is the acceleration in g.

The following illustration shows how the resulting unit is displayed in the Properties window:

Properties * A8 X

ox|8y | &

= Common
Comment
Visible

= Line
Antialias
Graph Type
Line Color
Show Max
Show Min

= Marks
Mark Color
Mark Size
Marks

E Modify
X Offset
X Scale Factor
¥ Offset
Y Scale Factor

= Unit
Unit

Unit
Resulting Unit

Channel(1) TwinCAT.Measurement.ChannelArrayMNodePrope -

True

True
Bar

B o:0: 255
False
False

B o:0: 255

False

- O RO

mg (Acceleration)

51 |sls' @ Properties

If existent, the symbol for the prefix will be displayed first. After that comes the symbol for the unit and
subsequently the measured variable in brackets. Apart from the display in the Properties window, the units
also appear in the tooltips that appear when clicking on a data point (see illustration) and are displayed in the

cursor window.
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5.1.3.2 Configuring units with the aid of the Unit Wizard

The units can be set for each individual channel in the TC3 Scope. They are displayed in the Properties
window for the channel style and can also be configured there with the aid of the Unit Wizard.

To open the Unit Wizard, click on the button with the three points on the right of the field.
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B Unit

m/s (Velocity) =

J

l-_l& Measurement Unit Wizard m
Value Type Selection

Which Type of Value do you have?

.
- =

K Im
1 Y, Scaled Value

[y w

/UY/ Unscaled Value

v Terminal Value

8 4

On the first page of the wizard there are three selection options between which you can choose, depending
on the type of values you have measured and recorded with the TC3 Scope.

» Scaled Value: If you have already scaled your values as desired and only wish to enter the appropriate
unit, select the option "Scaled Value" [»_90].

» Unscaled Value: If you have not yet scaled your values and wish to scale them yourself with the aid of
a scaling factor and an offset in addition to selecting the unit, select the option "Unscaled
Value" [P 91].

« Terminal Value: If you have measured your values using a Beckhoff fieldbus terminal and now wish to
scale the values automatically through the setting of the hardware employed and to generate a unit,

select the option "Terminal Value" [P 95]. (However, this option is available only with the Scope View
Professional License).

Scaled Value

If you have selected the option "Scaled Value", the following page opens:
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f /* Measurement Unit Wizard ﬁ‘
Value Type Selection
Unit Selection Select your measured quantity to find the correct unit

Quantities Suitable Units

H UnitOfOne m/s’
Length g
Area
Volume
Mass
Thme Prefixes
Power v
{Acceleration milli
Absorbed Dose centi
Force deci
Energy none
Pressure deka
Frequency hecto
Velocity kilo
Current mega
Unit Preview
km/s’ (Acceleration)

< Back F \/ Create

In order to select a unit, first select your measured variable. Subsequently, all units that come into question
for the selected measured variable are displayed on the right-hand side. After you have selected the desired
unit you can optionally select a prefix. In the "Unit Preview" field at the bottom left you can see how the
currently selected unit will be displayed later in the Properties window. Finally, you can set the unit with the
Create button. Since the values have already been scaled appropriately, no conversion of the values takes
place in this case. The selected unit is merely entered and displayed.

Unscaled Value

If you have selected the option "Unscaled Value", the following page opens:

TC3 Scope View Version: 1.9 91



Configuration BEGKHOFF

r |
/* Measurement Unit Wizard ﬁ

Value Type Selection
Unit Selection Select your measured quantity to find the correct unit

Quantities Suitable Units

Conductance v

Capacity

Resistance

Inductance

Voltage

Magnetic Flux Density

Magnetic Flux

Temperature

Amount of Substance

Luminous Intensitsy Scale Factor
Illuminance

Catalytic Activity
Angle

Angular Acceleration
Angular Velocity 2 %

3

Offset

Unit Preview
V (Voltage)

< Back 8 — Next

| & 4

In order to select a unit, first select your measured variable. Subsequently, all units that come into question
for the selected measured variable are displayed on the right-hand side. After having selected the desired
unit you can specify a scaling factor and an offset with which the measured values are to be converted into
the appropriate unit.

Subsequently, the Next button takes you to the next page, on which you can optionally select a
transformation (e.g. a sensor). However, this page only appears if the previously selected unit is a base unit
and not a user unit. Otherwise you will be taken directly to the last page of the dialog (Prefix Selection).
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{# Measurement Unit Wizard P
Value Type Selection
Tesminal Selaction Select a transformation (e.g. sensor)
Configuration Selection
Transformation Selection
None
PCB 608A11 (Accelerometer)
PCB 603C05 (Accelerometer)
PCB 603C00 (Accelerometer)
Unit Preview P
: 2 g Unit Dicitionary
m/s (Acceleration)
< Back ? — Next

The list shows transformations from one Sl unit to another Sl unit. The list contains only transformations
whose source unit corresponds to the previously selected base unit. The associated target unit is displayed
in the "Unit Preview" field at the bottom left if a transformation is selected. If no transformation is required,
simply select None.

Some transformations are predefined as examples in the TC3 Scope. However, these frequently depend on
the specific application case (sensor, measuring setup, etc.), therefore it is not particularly useful to define a
large number of generally valid transformations. You can therefore create your own transformations with the
aid of the Unit Dictionary, which you can access via the button at the bottom right or via the Scope options
[»_141]. Detailed information about the Unit Dictionary can be found in the section Unit Dictionary Editor
[»_101]. Furthermore, there is an option to enter transformations via the PLC attributes (see Configuration of
units with the aid of PLC attributes [»_100]).

After having selected the desired transformation, the Next button opens the next page, on which you can
optionally select a user unit.
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/% Measurement Unit Wizard

P4
Value Type Selection
Temminal Selactian Select a user unit if you want to
Configuration Selection
Transformation Selection
| User Unit Selection Namc
i g (Acceleration)

Unit Preview
. g Unit Dicitionary
g(Acceleration)

< Back ?

—> Next

Once again, only user units that match the previously selected base unit appear. Some frequently used user

units are predefined. As with the transformations, further user units can be added via the Unit Dictionary or
the PLC attributes.

After selecting the user unit, you will be taken to the last page of this dialog:
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/% Measurement Unit Wizard X

Value Type Selection
Terminal Selection
Configuration Selection Se|ect a preﬁx
Transformation Selection

User Unit Selection atto

Prefix Seletion femto

Unit Preview
kg(Acceleration)

< Back ? v/ Create

Here you can optionally select a prefix for your unit. This is then also displayed in the "Unit Preview". Finally,
you can create the configured unit with the aid of the Create button.

Terminal Value

If you have selected the option "Terminal Value", the following page opens:
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/* Measurement Unit Wizard

)

Value Type Selection
Terminal Selection

Select a terminal type as your values source

EL3ULS
EL3068
EL3101
EL3102
EL3104
EL3161
EL3162
EL3164
EL3174
EL3174-0002
EL3174-0090
EL3174-0032

EL3751-0020

< Back

?

|

On this page you can select the type of terminal with which you recorded your measured values. Several
Beckhoff EtherCAT terminals are already predefined. You can use the Unit Dictionary to view them or to add

further terminals (see also Unit Dictionary Editor [»_101]).

Since a Beckhoff EtherCAT terminal can be configured in different ways, you must select the set
configuration of your terminal on the next page.
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r — 3
| IZ: Measurement Unit Wizard E

Value Type Selection
| Terminal Selection

Select the configuration of your terminal

I Enter Filter... I

Voltage (EL3751-0020 [+80mV, Extended])

Voltage (EL3751-0020 [+80mV, Legacy])

Voltage (EL3751-0020 [+40mV, DirectThroughl)

Voltage (EL3751-0020 [+40mV, Extended])

Voltage (EL3751-0020 [+40mV, Legacy])

Voltage (EL3751-0020 [+20mV, DirectThrough])

Voltage (EL3751-0020 [+20mV, Extended])

Voltage (EL3751-0020 [+20mV, Legacy])

Voltage (EL3751-0020 [+10mV, DirectThroughl])

Voltage (EL3751-0020 [+10mV, Extended])

Voltage (EL3751-0020 [+10mV, Legacy)
Voltage (EL3751-0020 [+5mV, DirectThrough])

Voltage (EL3751-0020 [+5mV, Extended]) |
Voltage (EL3751-0020 [+5mV, Legacyl)
Voltage (EL3751-0020 [0-10V, DirectThrough])

Unit Preview
1 Unit Dicitionary
V(Voltage)

<eack ] 2 (Snea ]

|

All configuration options of the previously selected terminal type appear in the list. You can filter the
configuration options via the text search in order to quickly find the appropriate configuration. The various
configuration options are also stored in the Unit Dictionary.

Subsequently, the Next button takes you to the next page, on which you can optionally select a
transformation (e.g. a sensor).
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{# Measurement Unit Wizard P
Value Type Selection
Tesminal Selaction Select a transformation (e.g. sensor)
Configuration Selection
Transformation Selection
None
PCB 608A11 (Accelerometer)
PCB 603C05 (Accelerometer)
PCB 603C00 (Accelerometer)
Unit Preview P
: 2 g Unit Dicitionary
m/s (Acceleration)
< Back ? — Next

The list shows transformations from one Sl unit to another Sl unit. The list contains only transformations
whose source unit corresponds to the previously selected base unit. You can see the associated target unit
in the "Unit Preview" field at the bottom left when a transformation is selected. If no transformation is
required, simply select None.

Some transformations are predefined as examples in the TC3 Scope. However, these frequently depend on
the specific application case (sensor, measuring setup, etc.), therefore it is not useful to define a large
number of generally valid transformations. You can therefore create your own transformations with the aid of

the Unit Dictionary, which you can access via the button at the bottom right or via the Scope options [P 141].
Detailed information about the Unit Dictionary can be found in the section Unit Dictionary Editor [»_101].
Furthermore, there is an option to enter transformations via the PLC attributes (see Configuration of units
with the aid of PLC attributes [»_100]).

After having selected the desired transformation, the Next button opens the next page, on which you can
optionally select a user unit.
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[ {# Measurement Unit Wizard P
Value Type Selection
Temminal Selactian Select a user unit if you want to
Configuration Selection
Transformation Selection
| User Unit Selection Naoe
i g (Acceleration)
Unit Preview
. g Unit Dicitionary
g(Acceleration)
< Back ? — Next

Once again, only user units that match the previously selected base unit appear. Some frequently used user

units are predefined. As with the transformations, further user units can be added via the Unit Dictionary or
the PLC attributes.

After selecting the user unit, you will be taken to the last page of this dialog:
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/% Measurement Unit Wizard X

Value Type Selection
Terminal Selection

Configuration Selection Select a preﬁx

Transformation Selection @ _____

User Unit Selection atto

Prefix Seletion femto
pico
nano
micro
milli
centi
deci
none
deka
hecto
kilo
mega
giga

Unit Preview

kg(Acceleration)

< Back ? \/ Create

Here you can optionally select a prefix for your unit. This is then also displayed in the "Unit Preview". Finally,
you can create the configured unit with the aid of the Create button.

5.1.3.3 Configuration of units with the aid of PLC attributes

In addition to the input option via the Unit Wizard, units can also be configured with the aid of the attributes of
a symbol or a data type in the PLC code. This is useful, for example, if a certain variable is recorded more
frequently using the TC3 Scope. The unit then only needs to be provided once as an attribute and not
reconfigured every time.

PLC attributes are specified directly via the declaration of a variable or the data type in curly brackets, as can
be seen in the illustration below.

18 £Sine : LREAL;
Three different unit elements can be specified with the aid of the PLC attributes: Base units (BaseUnit),
transformations (UnitTransformation) and user units (UserUnit).

The syntax for their input is as follows:

Base units

{attribute 'BaseUnit' := '< BaseUnit, ScaleFactor, Offset, Prefix >'}
e.g.: {attribute 'BaseUnit' := '< AngularVelocity, 0.5, 0, kilo>'"}

— The unit is then krad/s (AngularVelocity) with a ScaleFactor of 0.5.

Transformations
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{attribute 'UnitTransformation' := '<SourceUnit, TargetUnit, ScaleFactor, Name>'}

e.g.: {attribute 'UnitTransformation' := '<Current, Temperature, 10, Current-Temperature Converter>'}
— The resulting unit is the temperature in °C.

User units

{attribute 'UserUnit' := '<BaseUnit, UserUnit, Symbol, ScaleFactor, Offset, Prefix >'}

e.g.: {attribute 'UserUnit' := '<Temperature, Fahrenheit, °F, 1.8, 32, 0>}

— The resulting unit is the temperature in °F.

For the base units and prefixes the Enum values can be entered as numbers in addition to the names. This
enables any base units and prefixes to be selected even if they are not predefined.

The three different elements can be specified individually or in combination. Note, however, that not all
combinations make sense. A transformation and a user unit, for example, should be specified with an
appropriate base unit. If no appropriate base unit is specified it will automatically be set to the base unit of
the transformation or user unit.

In the case of input errors in the attribute syntax, the default value, i.e. a "Unit of One" is set automatically
with a scaling factor of "1", an offset of "0" and the prefix "none".

5134 Unit Dictionary Editor

For the user the Unit Dictionary Editor represents the interface to the Unit Dictionary, in which all available
unit elements are stored. The predefined elements can be viewed and new values added via the Unit
Dictionary Editor.

The Unit Dictionary Editor is available only with a Scope View Professional License.

On the one hand the editor can be called from the Unit Wizard via the Unit Dictionary button, which always
appears when terminals, transformations or user units can be selected. On the other hand, the editor can be

called via the Scope Options [» 141].

The Unit Dictionary Editor contains four different tabs containing the various elements:

* Units [r 101]

» Sources [» 102]

+ Transformations [P 103]
+ User Units [» 103]

Units

The Units tab contains a list of all base units. These are predefined and cannot be changed using the Unit
Dictionary Editor. If additional base units are required, they must be entered by means of the Enum values

as PLC attributes (see also Configuration of units with the aid of PLC attributes [»_100]).
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Options | @ P J
Search Options (Ctrl+E) y el Units | Sources | Transformations | User Units
P Text Templating - Available Base Units
4 TwinCAT g (Mass) » Base Unit A (Current)
5 (Time)
4 Measurement W (Power) Scale Factor 1
[> Bode Plot mys* {Acceleration) —
I Reporting Gy (Absorbed Dose) Offset Y
M (Force)
4 Scope — J (Energy) Prefix pone
General Pa (Pressure)
Acquisition Hz (Frequency) =
my/s (Velocity)
Channel A (Current)
Chart C (Charge)
Error List S {Conductance)
F (Capacity)
Scope E Ohm (Resistance) =
Unit Dictionary Editor H {Inductance)
XAxis V (Voltage)
. T (Magnetic Flux Density)
YAxis Wh (Magnetic Flux)
> PLC Environment °C {Temperature)
> ¥AE Environment mol (Amount of Substance) M
> Windows Forms Designer |
OK | l Cancel

Sources

The Sources tab contains the Beckhoff EtherCAT terminals. However, as other sources are also
conceivable for the measured values depending on the application case, the tab is generally called

"Sources".

Options

(2] X ]

Search Options (Ctrl+E)

Je)

Units

[> Text Templating
4 TwinCAT
4 Measurement
[> Bode Plot
[> Reparting
4 Scope
General
Acquisition
Channel
Chart
Error List
Scope
Unit Dictionary Editor
KAxis
YAxis
> PLC Environment
[» XAE Environment
> Windows Forms Designer

1

Sources

Transformations

User Units

Available Sources

4 EL3751

EL3751 [Potentiometer, Extended]
EL3751 [Potentiometer, Legacy]

EL3751 [+20mA, DirectThrough]

Offset

Prefix

Base Unit

[ Delete from Source List

'* Add Source

Name

Offset

1 (Unit of One)

e ] Prefix

Scale Factor 1

[:4..
[~

Base Unit

Scale Factor

A {Current)
0.001
0

milli

[ Add to Source List ]

|OK

H Cancel ]

The terminal types with their configuration options are displayed in the list at the top left. To the right of that
the properties of the respectively selected terminal can be viewed.

<
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An input field can be opened in the lower area with the Add Source button. Further terminals or other user-
specific sources can be added there. To do this it is merely necessary to fill out the fields. The element
created can then be added using the Add to Source List button. A selected element can be deleted again
with the Delete from Source List button. However, predefined values cannot be deleted from the list.

Note that when entering new "Source" elements, a terminal type and the associated configuration options
should be entered so that they can be sorted in the Unit Dictionary Editor and in the Unit Wizard analogous
to the existing elements. For example, the terminal type in the above screenshot is "EL3751". Its associated
configuration options are added as individual elements. The name of the configuration begins with the
designation of the terminal type and contains the respective configuration option behind that in square
brackets.

Transformations

The Transformations tab contains all predefined transformations.

L b |
Options @ PS
Search Options (Ctrl+E) =] Transformations | User Units
b Text Templating - Awvailable Transformations
4 TwinCAT PCB 608A11 (Accelerometer) Source Unit ¥ (Voltage)
PCRB 603C05 (Accelerometer)
A .
Measurement PCB 603C00 {Accelerometer) TargetUnit "5 (Acceleration)
I Bode Plot
b Reporting Scale Factor 27978576.4043532
4 Scope | _
General
Acquisition
S Delete from Transformation List
Chart
Error List A ) Add Transformation
Scope =
Unit Dictionary Editor Name Target Unit |1 (Unit of One) -
KAxis Source Unit [1 (Unit of One) hd Scale Factor 1 %:{
YhAxis I
I> PLC Environment
[> XAE Environment [ Add to Transformation List l
> Windows Forms Designer |
[ OK ] l Cancel l

The properties of a selected transformation can be seen on the right. In order to define a new transformation,
the input field must be opened via the Add Transformations button and the corresponding data entered.
The transformation can then be added using the Add to Transformation List button. A selected
transformation can be deleted again with the aid of the Delete from Transformation List button. Note that
predefined transformations cannot be deleted.

User Units

The User Units tab contains all predefined user units.
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Options @ P
Search Options (Ctrl +E) P| | Units | Sources | Transformations | User Units
I> Text Templating s Available User Units
4 TwinCAT Tonne (1) . Base Unit mys® (Acceleration)
4 Measurement Minute (min)
Hour (] Scale Factor  0-101936799184506
> Bode Plot -
. Day (d) .
> Reporting Var {var) = Offset
4 Scope I Voltampere (VA)
GliJ | Gravity (g) Prefix none
e Electronvolt (aV) .
Acquisition Par (han)
Channel Delete from User Unit List
Chart
Error List ~ ) Add User Unit
Scope = [
Unit Dictionary Editor Name Offset O (=]
KAxis Symbol Prafix [none - l
Vhxis i 1 {Unit of Cne) I
i ne; -
I> PLC Environment Base Unit —
I> XAE Environment Scale Factor 1 %: :: [ Add te User Unit List l
[> Windows Forms Designer | o4
[ 0K ] l Cancel l

The properties of a selected user unit can be seen on the right-hand side. In order to define a new user unit,
the input field must be opened via the Add User Unit button and the corresponding data entered. The user
unit can then be added using the Add to User Unit List button. A selected user unit can be deleted again
with the aid of the Delete from User Unit List button. Note that predefined user units cannot be deleted.

5.1.4

The TwinCAT Target Browser is the central data management interface in the TwinCAT 3 Engineering. It can
provide data from various TwinCAT target systems live via ADS or access historic data in databases.
Depending on what TwinCAT 3 Functions are installed on an engineering system, the ADS standard

extension of the TwinCAT Target Browser is extended by further extensions (see Extensions [»_105]).

TwinCAT Target Browser

Target Browser -ax
ADS  Opcla Enter Flter...
Ports 5T 8 Mame Type Size Category Full-Name Comment  Subitems Unit Context-Mask =
4 fSquare LREAL 8 Primitive  Variables fSquare 0 0
W PASCALD-NBOL  fstairs LREAL 8 Primitive  Variables fStairs 0 0
W Ccaua & fTriangular LREAL 8 Primitive  Variables fTriangular 0 0
. : iz:ii:\i[u]mmgm ' nAnalogSine ARRAY [1.10] OFINT 20 Arrn Sl i ealoeSin 10 0
B 350: PlcTask I nAnalogSineOut INT 2 WWW 0 0
& nAnalogStairs ARRAY [1.10] OFINT 20 10 0
5 3L FestTaks ) nAnalogStairsOut  INT 2 Bt e S s e 0 0
5 352 PlcTesia (@ nBufferMulit? ARRAY [1.10] OF DINT 40 Array Variables.nBufferMulit? 10 0
L&l 501: TCNC NeTasksaf 5 nBufferMultil0 ARRAY [1.10] OF ULINT 80 Array Variables.nBufferMultil0 10 0
g i;;sfﬁim fimage? fnBufferMultill  ARRAY[1.10] OFBYTE 10 Array Variables.nBufferMultil1 10 0
1020 A nBufferMultil2  ARRAY [1.10] OF WORD 20 Array Variables.nBufferMultil2 10 0 -
< »

Within Microsoft Visual Studio® the TwinCAT Target Browser is a tool window that is subdivided into two
sections. Target systems are displayed on the left-hand side ("Specific Target Area"). You can switch
between the various extensions via the tabs. The details of the respective target system or the selected
object respectively are displayed on the right-hand side ("Common Symbol Area").

Many extensions support a "Value Preview" for variables. This means that if you select a variable and press
and hold the space bar, a small chart appears. In this way you can determine whether data have arrived or
exist in a database. A search bar above the right-hand section enables the filtering/reduction of the visible
symbols. The entry must be confirmed with the [Enter] key.
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Extensions

The following table shows an overview of the current extensions and the product from which they were
installed. Further information on the extensions can be found in the associated document sections.

Extension name Products
ADS [» 105] TwinCAT XAE, TwinCAT Scope, TwinCAT loT Data Agent, TwinCAT Data
base Server

TwinCAT Scope, TwinCAT loT Data Agent

TwinCAT Analytics Workbench and Service Tool
TwinCAT Analytics Workbench and Service Tool

OPC UA [» 107
TcAnalytics
TcAnalytics File

5.1.41 Extension — ADS

The TwinCAT Target Browser ADS extension is used most frequently within the TwinCAT system.

Specific Target Area

All target systems registered to the local TwinCAT 3 Engineering are displayed in a tree structure in the left-
hand area of the TwinCAT Target Browser (ADS). In first place is the local system, followed by the target
systems such as Industrial PCs or Embedded PCs in the order of registration. The prefixed screen symbol
indicates the state of the system (green: run mode, blue: config mode, red: stop mode or unreachable). The
available default ADS ports are listed below a target system. If you select a port, the available symbols/
variables are displayed in the Common Symbol Area on the right-hand side of the TwinCAT Target Browser.

Target Browser A x

Opcla Enter Filter...

Ports 5= & Mame Type Size Category Full-Name Comment  Subitems Unit -

W cx-2297C0
4 Bl TC-MEASUREMENT
[21 350: PlcTask
[21 351: FastTaks
[21 352: PlcTaskl
i 501: TCNC.NcTaskSaf
] 851: PortB51
|=] 27906: AdsPort of Image 2
W Cx-104939
I Il CX-2D4FD0

Toolbar

£ @aEuFfarTnangular
£ @aNormalD\stnbution
® 1 aSinusTerminal

A bAnalogOut

& fAM

51 fPeak

5 fPulse

5 fSawtooth

5] fSine

& fSquare

ARRAY [1.10] OF LREAL 80
ARRAY [0.1995] OF LREAL 16000
ARRAY [1..10] OF BOOL 10
BOOL 1
LREAL
LREAL
LREAL
LREAL
LREAL
LREAL

® w0 0 @ e e

Array
Array
Array
Primitive
Primitive
Primitive
Primitive
Primitive
Primitive

Primitive

Variables.aBufferTriangular
Variables.aMormalDistribution
Variables.aSinusTerminal
Variables.bAnalogOut
Variables.fAM

Variables.fPeak
Variables.fPulse
Variables.fSawtooth
Variables.f3ine

Variables fSquare

The toolbar of the ADS extension makes the following functions available:

10
2000
10

0

oo oo oo
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Ports If an ADS port is not displayed by default, further ports can be added to a selection via this
command.

Eﬂ AdsPortselection ﬁ

[T 600 : ROCNC .
] 65535 : USEDEFAULT

[] 700 : ROLINE

[T] 800 : ROPLC

801 : PlcRuntimel

811 : PlcRuntime2

821 : PlcRuntime3

831 : PlcRuntimed

851

852

852

854

[] 800 : CamshaftContraller H
] 950 : ROCAMTOOL

Ports

-

Cancel

27850| | Add | Reset

Clk_|

Edit Routes |If an ADS route to a target system is missing, further target systems can be added via this

button.
gk - .
TwinCAT Static Routes l E
Route AmsNetld Address Type Comment MaxFragment
C¥-2437A4 5.36.55.164.1.1 CX-2437A4 TCR_IP
CX-2297C0 5.16.137.118.1.1 172.18.188.12 TCP_IP
TC-MEASUREMENT 172.17.61.30.1.1 172.17.60.198 TCP_IP
CX-104939 5.16.169.57.1.1 192,168.110.23 TCP_IP
C¥-2D4FD0 5.45.79.202.1.1 172.17.38.85 TCP_IF
t
Ll
b
Refresh The display of the target system states can be manually updated with this button.
&

Common Symbol Area

The ADS symbols available at the selected port are displayed in the right-hand area of the

TwinCAT Target Browser. The addresses and the attributes, for example, are also displayed in addition to
the name, the data type, the size and the symbol name. Special attributes, such as those of the units, are
interpreted and output in their own columns.
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Target Browser *ax
ADS  OpcUa Enter Filter.
Ports s 8 Name Type Size  Category Full-Name Com Subitems Unit Cont Index-Group Index-Offset Attributes (Instance) =
[ W oxa3tae 4 ® 15 aBufferSquare ARRAY [1.10] OF LREAL 80 Array Varizbles.aBufferSquare 10 0 4040 8DC20 [ Area: Local }
W cx29700 @ {5 aBufferStairs ARRAY [1.10] OFLREAL 80  Amay  Variables.aBufferStairs 10 0 4040 8DB30 { Area: Local }
« B TC-MEASUREMENT ® {5l aBufferTriangular ~ ARRAY [L.10]OFLREAL 80  Amay  Variables.aBufferTriangular 10 0 4040 8DCT0 { Area: Local }
[ 350: PlcTask @ {5 aNormalDistribution ARRAY [0.1999] OF LREAL 16000 Array  Variables.aNormalDistribution 2000 0 4040 8DF48 {Area: Local }
[® 351 FastToks ® ) aSinusTerminal ARRAY[1.10]OFBOOL 10  Amay  Varizbles:aSinusTerminal 10 [ ] 3DF10 { Area:Input}
B 35 PleTaskl Tl bAnalegOut BOOL 1 Primitive  Variables.bAnalogQut 0 [ E ] 3DF44 [ Area: Output }
8 501 TCNE.NeTaskSaf B TAM LREAL 8 Primitive  Variables fAM 0 “F (Tempersture) 0 4040 8DA00 { BaseUnit : <Tempt
o 8s1: Porigs i fPeak LREAL 8 Primitive  Variables.fPeak 0 kg (Accelerstion) 0 4040 8DA08 { BaseUnit : <Voltag
E27906-Ad_spmuf1magez i fPulse LREAL 8 Primitive  Variables fPulse 0 0 4040 8DAL0 {Area: Local }
= :
W 108020 { fSawtooth LREAL 8 Primitive  Variables fSawtooth 0 0 4040 8DA18 {OPC.UADA:1}{
15 fSine LREAL g Primitive Variables.fSine 0 0 4040 3DA20 [OPCUADA:1L{ ¥
i Bl CX-2D4FDO hd| P »

5.1.4.2 Extension - OPC UA

The TwinCAT Target Browser OPC UA extension offers a standardized way into the
TwinCAT 3 Engineering.

Specific Target Area

All OPC UA Servers that have been added using the Add command in the toolbar are displayed in a tree
structure in the left-hand area of the TwinCAT Target Browser (OpcUa). The screen symbol in front of the
server designation at the first level of the tree structure indicates the connection status. Below the server the
created end points are subdivided into "Anonym" (anonymous) and "Authenticated" (user mode). The
encryption method is displayed in brackets for each end point. If you select an end point, the available

OPC UA Nodes are displayed on the right-hand side of the TwinCAT Target Browser (see also: Displaying

OPC UA Nodes [r 108])

Target Browser v O X
ADS I QOpcla l Enter Filter...
Add Remove 8 Name Type | Sie Category Full-Name Com Subitems NodeClass Identifier Namespacelndex
% SerialNumber String 4 Primitive  Objects.PLC1 SerialNumber 0 Variable PLC1 SerialNumber 1
4 BB opcitcp://17217.64.250:4840 . ) . ’ - .
4 Anonymous @ SoftwareRevision String 4 Primitive Objects,PLC1 SoftwareRevision 0 Variable PLCI SoftwareRevision 1
B monenoneinary] @ {5} Programs 0 Struct  Objects.PLCT Programs 1 Object  PLC1.Programs 1
User Mode -} Tasks [1] Struct Objects.PLCL Tasks 1 Object PLC1.Tasks 1
« W opc.tep://TC-Measurement:4840 = (£} Variables 0 Struct Objects.PLC1 Variables 8 Object Variables 4
4 Anonymous . & fSawtooth Double 8 Primitive Objects.PLC1 Variables fSawtooth 0 Variable  Variables.fSawtooth 4
& MoneNoneBinary] i fSine Double 8 Primitive  Objects.PLC] Variables.fSine 0 Variable  Variables fSine 4
User Mod
Rt e. . " 5| fSquare Double & Primitive Objects.PLCL Variables fSquare 0 Variable  Variables fSquare 4
[& 1SignAndEncryptBasic256:Binary] - User
54 fStairs Double & Primitive Objects.PLC1 Variables.fStairs 0 Variable  Variables fStairs 4
{E fTriangular Double & Primitive Objects.PLCL Variables.fTriangular 0 Variable  Variables fTriangular 4
{16l nSkyline Intlé 2 Primitive Objects.PLCL Variables.nSkyline 0 Variable  Variables.nSkyline 4 -

Target Browser
Toolbar

The toolbar of the OPC UA extension makes the following functions available:

Add New connections to existing OPC UA Servers can be established with this command (see
also: Adding OPC UA Servers [P 108])
Add
Remove A registered server can be removed with this command.
Remove
Refresh The display in the Target Browser tree can be manually updated with this button.

]

Common Symbol Area

The available OPC UA Nodes are displayed on the right-hand side of the TwinCAT Target Browser. These
reflect the hierarchical structure of the PLC project. The node class and the identifier, for example, are also
displayed in addition to the name, the data type, the size and the full object name.
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Adding OPC UA Servers
1. Click on Add in the OPC UA toolbar.
= The dialog OpcUa EndPoint Selection opens.

il IEI N
Bl OpcUa EndPoint Selection El_lg
Advanced | Local Discovery

UaServer URL: opctop/

Endpoint:

@ Anonymous
.
=~ Username

Password

| Cancel || ok |

e

2. Enter the URL of the server.

3. Select the end point from the drop-down list. With OPC UA you can determine via the corresponding end
points whether and which method of encryption is used. It is also possible to add several end points to a
server. To do this, execute the Add command again.

f =
B OpcUa EndPoint Selection El_lﬂ
Advanced | Local Discovery

UaServer URL: opc.tepy//TC-Measurement:4840

Endpoint: 'J
TcOpclaServer@TC-Measurement [Mone, Mone] [opc.tep://TC-Measurement:4840]
TcOpcUaServer@TC-Measurement [Basic128Rsal5, SignAndEncrypt] [ope.tcpy//TC-Measurement:4840]
@ Anonymous TeOpcUaServer@TC-Measurement [Basic256, SignAndEncrypt] [ope.tep:/fTC-Measurement4840]
TeOpcUaServer@TC-Measurement [Basic2565ha256, SignAndEncrypt] [opctep/TC-Measurement:4840]

=

)
< Username

Password

4. Select whether the access is anonymous or authenticated. If the access is authenticated, enter a user
name and password. Authenticated access may be required if a password-protected user management
has been set up for the OPC UA server (e.g. different user accounts with different rights).

5. Confirm the dialog.

= The OPC UA Server is added to the tree structure in the Target Browser with the selected end points.

Displaying OPC UA Nodes

In order to display the available OPC UA Nodes, select the respective end point in the tree structure on the
left-hand side. If you select an end point without certified access, the nodes will be displayed directly. If the
selected end point is certified, you must first trust the server certificate in a corresponding dialog.
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r '1
& Server Certificate is Rejected EIEI&J

This certificate is not trusted.

Please review and decide if you would like to trust it.

Common Mame: TeOpcUaServer@TC-Measurement

Application URI urn:TC-Measurement:BeckhoffAutomation:TcOpcUaServerl J
DNS Mame TC-MEASUREMENT

Subject Name CN=TcOpcUaServer@TC-Measurement, OU=Unit, O=0Organization, L=Lo
ThumbPrint 3B5AF2ATOEAZTED7B9492034 D485 7EECBAEAASCE

[] Save Certificate to Trustlist

L

You can trust the certificate in a single case (until the Visual Studio instance is closed) or add it to the list of
trusted certificates via the check box Save Certificate to Trustlist.

During the first attempt to connect to an OPC UA Server it is additionally necessary to trust the certificate of
the client (Target Browser) on the server side. To do this, copy the respective certificate in the certificate
directory of the OPC UA Server from the "rejected" folder to the "trusted" folder.

5.1.5 Report

5.1.51 Integrating and editing reports

With the help of the Microsoft Visual Studio Report Designer it is possible to generate complex printing
templates which are used by the TwinCAT Measurement, for example, to print Scope charts.

Example:

The following report is generated from the recording shown here via the Print command in the File menu of
Visual Studio ([Ctrl] + [P]): https://infosys.beckhoff.com/content/1033/TE13xx_TC3_ScopeView/Resources/
pdf/18014398691815691.pdf.
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©0 TwinCAT Measurement Project10 - Microsoft Visual Studio (Administrator) - Experimental Instance [E=EE

File Edit View Project Build Debug TwinCAT PLC Team Data Tools Test Scope Window Help
R T I L N T 1L E X ¥ LA e —

|3 Ot 2D,

2 N

Scope NC Project” % Solution Explorer v ax
B EG et ar @
ROUTES 0] | 000:00:10000 |[4 4 b bl | 0000000034 |5 E@ 5] R @, Stat: 12:38:17.450 | End: 12:38:27484 | Pos: E o Selution TwinCAT Measurement Projectl0’ (2 pi +
£ =] PATRICKE-NB 4 [l TwinCAT Measurement Projectl0
-6 TCNC.NcTaskSaf (501) 300+ Eigene Druckvorlage.rdic
/ \ / \ / \ 4 [l Scope NC Project
150 v N \; a o= 4 [ NC Axis1
\ 4 ig%smon absolute
ol ACTPOS
Name T - B seTPos
Yy L;E 300 L a4 Position modulo
: cthce / \ / \ [ ACTPOSMODULO =
B ActPos LRE] nzrd » . ‘e - * FH SETPOSMODULG
By ActPoshodulo LRE 4 s Velocity
@ Actvelo LRE N \ [T AcTvELO
'l &9 CeriOutput LRE| : H SETVELD W
E84 DriveOutput LRE| 300 4 45 Acceleration
By ErrState oy / ‘\ / \ I ACTACC
B8 OverrideV/ up! o B SETACC
#8 PosDiff LRE| \ \ 4 455 Position Lag L
9 PosDiffCouple LRE| o0 [ POSDIFF
B SetAce LRE - 4 i Cursor
4 5etPos LRE| 1000 L+ co
i SetPosModulo LRE| ’\ /\ /\ ’\ /\ a fcom
4 Jl Trigger
WSetVelo LRE 1 S = 7~ % A 7 4 ﬂ.grgmggerumupl
VY, AN YA N Toggersees
L | v =D 4 3 TwinCAT Projectl
Target Browser 104 >l SvsTEM <
[ —— v
. Solution Explorer
Status Times. 9
Absolute Po...
Record Posit... 0 -10 NC Asdis 1 TwinCAT.Measurement.ChartNodePropert =
T T T T T T T T T T )
Chart Position 0,000s 1,000s 2,0005 3,000s 4,000 5,0005 6,000 7,000s 8,000s 9,000s 10,000s = 4] ‘J
, Comment B
Channel E Show Name False
anne Il ©verors | i 0 Wamnings | (i) 4 Messages | Clear .
] ACTPOS
SETPOS ‘E Description File Use X-Auds Grid True
CTPO! | D1 TwinCAT Measurement' (12:38:16.809): Scope state changed. Current state -» CONNECTED Scope NC Project Use X-Axis SubGrid ~ False F
SETPOSMO. 2 TwinCAT Measurement' (12:38:16.988): Scope state changed. Current state -> RUNNING Scope NC Project %-Grid Color W 477979 L
CTVELO D3 TwinCAT Measurement' (12:38:17.039): Scope state changed. Current state -» RECORD Scope MC Project X-Grid Line Width 1

X-SubGrid Divisions 5 L4

| FELE

~ 04 TwinCAT Measurement' (12:38:27.116): Scope state changed. Current state -> REPLY Scope NC Project
P
V-Aues coz il Ticks 10
Position abs... 122,36841917038 | X-Aois Color Wl 47.79:79 Z
Position mo... 122,36841917038 | Show Name

elocity -55,263161650... Sl
ceeleration  -184,21053886..  +

Integration of a report in a TwinCAT Measurement Project

Beckhoff already supplies a ready-made printing template with each installation of TwinCAT 3.1 in the
TwinCAT Measurement. It can be added in any existing TwinCAT measurement project via the context menu
command Add > New Item > Standard Report. This printing template is already contained in the project
with the TwinCAT Measurement Template “Measurement Scope Project with Reporting”.

Editing a report
To edit a report, open Microsoft Visual Studio Report Designer by double-clicking the print template.
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@0 TwinCAT Measurement Project10 - Microsoft Visual Studio (Administrator) - Experimental Instance

T TR [

New - Edit.. ;

File Edit View Project Build Debug TwinCAT PLC Team Data Tools Test Scope Window Help
e RgeE R - A A

P e S| T b i | E B et | & S0 S et |

e -g-3

|5 Built-in Fields
(=] Execution Time
== Page Number

=] Report Name
= Total Pages
=] User ID
=] Language
|5 Parameters
G Chartlmage
E@ FilePath
@ Comment
@ RecordStart
@ RecordEnd
[ Images
] logo
(4 BeckhoffTcMeasurement
2 Channel_Properties
=] AxisName
ChannelColorHex

ChannelComment
! =] ChannelName
=1 Cursor_Status_Times
] ColorHex
Column
Row

] value
=1 Cursor_X_Values
] ColorHex
Column
Row

=] value
=1 Cursor_Y_Values
] ColorHex
Column
Row

] Value
= Chart_Data
[E2] Channel

] Value

2 Repo..

Eigene Druckvorlage.rdic [Design]™ < JATTLIeLY

LR err— L
q = -

B/ UNIAIS

10pt

Record Start: | [@RecordStart]
Record End: | [@RecordEnd]
[@Comment]
ad

Axis Name Channel Name
[AxisName] [ChannelName]
Status Times [Column]

[Row] [Value]
X-Values [Column]

[Row] «Exprs

Y-Values [Calumn]

[Row] «Exprs
[@FilePath]

[&ExecutionTime]

Channel Comment

[ChannelComment]

«Exprs

B Solution Explorer

Ly

-4 Solution ‘TwinCAT Measurement Projectl0’ (2 pi
4 [l TwinCAT Measurement Projectl0 b
5l Eigene Druckvorlage.rdic
a Scope NC Project
4 A9 NC Axis1
4 }ci Position absolute
[ ACTPOS
B SETPOS
4 45 Position madulo
[ ACTPOSMODULO
HH SETPOSMODULO
4 4 Velocity
[[4 ACTVELO
H4 SETVELO
4 4o Acceleration
I ACTACC
4 SETACC
4 4 Position Lag
4 POSDIFF
4 i Cursor
| cot
= co2
4 Jib Trigger
4 JI TriggerGroup 1
T TriggerSetl
4[5 TwinCAT Projectl
o |l SYSTEM
a MOTION
4[] NC-Task1 SAF
[B1 NC-Task1 5vB

m

< i ’
[ AR S Solution Explorer

Properties
Eigene Druckvorlage.rdic File Properties -
B =
a
Build Action Content
Custom Tool

Custom Tool Namesp

File Name Eigene Druckvorlage.rdic
Full Path Ci\Users\PatrickE\documents}
-
Build Action
How the file relates to the build and deployment
process

2% Image i

For the editing of report templates, please refer to the following article: Report Designer (Visual Studio).

Data of the data set

For the design of your own printing templates, Beckhoff offers a ready-made data set containing all relevant

data of a Scope chart.
¢ Built-in Fields
o Execution Time: Time at which a print job was created

o Page Number: Current page number
o Report Name: Name of the report

o Total Pages: Total number of pages in the document
o User ID: User ID of the user who commissioned the report

o Language: Set system language

* Parameters

o Chartlmage: Converted image of the chart. Can be converted back to an image using the
expression (System.Convert.FromBase64String (Parameters!Chartimage.Value).

o FilePath: Storage location of the associated Scope file
o Comment: The comment saved in the Scope element

TC3 Scope View
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o RecordStart: Start time of the recording
o RecordStop: Stop time of the recording
Images
> logo: Beckhoff logo used in the standard template
Channel_Properties
o AxisName: Name of the axis
o ChannelColorHex: Color of the channel in hexadecimal notation
o ChannelComment: Comment on the channel
o ChannelName: Name of the channel
Cursor_Status_Times
o ColorHex: Color of the cursor in hexadecimal notation
o Column: Name of the cursor column
o Row: Name of the cursor row
o Value: Displayed value
Cursor_X_Values
o ColorHex: Color of the cursor in hexadecimal notation
o Column: Name of the cursor column
> Row: Name of the cursor row
o Value: Displayed value
Cursor_Y_Values
o ColorHex: Color of the cursor in hexadecimal notation
o Column: Name of the cursor column
> Row: Name of the cursor row
o Value: Displayed value
Chart_Data
o Channel: Name of the channel
o Time: Time stamp of the value
o Value: Displayed value

Use of Chart_Data

The Chart_Data are the raw data of the chart. The raw data of the chart are for the creation of your
own displays. They are only exported if the setting Export Raw Data to Report has been selected

(Options dialog [P_141]). This setting significantly delays the creation of reports.

Loading, saving and exporting

5.2.1 Configurations

5.21.1 Creating and editing configurations

The following section describes how you can create and edit a Scope configuration.
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5.2.1.1.1 Creating and editing a Scope project

Creating a measurement project

In the menu File > New select the command Project. In the dialog that opens select the category TwinCAT
Measurement and the required template.

.

b

o
Add New Project ? S
Recent Templates [.NEI' Erarnework 4 - ] Sort by: [Default | Search Installed Templates Pl |
Installed Templates T TwinCAT M .
) ) i Empty Measurement Project TwinCAT Measurement ype: fwin Fasuremen
Visual Basic Creates a Measurement Scope NC Project.
Visual C# = ) ) Including a Chart and each an Axis for the
Visual Cos i Measurement Scope Project TwinCAT Measurement primar}r MNC-Axiz Paramater with local
Vieual F£ = linked Channels,
Other Project Types [3 Measurement Scope Project with Reporting TwinCAT Measurement
TwinCAT Measurement =
TwinCAT Project 3 Measurement Scope NC Project TwinCAT Measurement
Database
Test Projects
Online Templates
Mame: TwinCAT Measurement Project
Location: ChUsershdocumentsivisual studio 20104Projects\ TwinCAT Measurement Project -

Available templates:

Empty Measurement project

Empty Measurement Project. Scope configurations (.sv2 | .tcscope
| .tcscopex) or scope data (.svd | .svdx) can subsequently be inserted
here.

Scope YT Project

Contains a Scope instance and a preconfigured YT chart with a
corresponding axis.

Scope YT Project with Reporting

See "Scope YT Project" + a ready-made printing template for
printing charts.

Scope YT NC Project

Contains a Scope instance, which was specially preconfigured for
working with drive axes. The template can easily be extended to the
number of actually configured drive axes.

Scope XY Project

Contains a Scope instance and a preconfigured XY chart with a
corresponding axis.

Scope XY Project with Reporting

See "Scope XY Project" + a ready-made printing template for printing
charts.

Scope Array Bar Project

Contains a Scope instance and a preconfigured array bar chart with
a corresponding axis.

Add Scope report/project

In the context menu of the Measurement project select the command Add > New Item..., then select the
required template in the dialog that opens.

TC3 Scope View
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f Add New Item - TwinCAT Measurement Project10 l S| )
Installed Templates Sort by: [Default v] Search Installed Templates Pl |
Scope Project . .
Scope Project Scope Project Type: Scope Project
Creates a Measurement Scope NC Project.
= . . Including a Chart and each an Axis for the
@ Scope NC Project Scope Project primary NC-Axis Paramater with local
linked Channels,
EIEI Standard Report Scope Project
Mame: Scope Project.tcscope
Available templates:
Scope Project Scope instance with a pre-configured chart and an axis.
Scope NC Project Scope instance that has been specially pre-configured for working
with axes.
Standard Report Printing template for printing charts.

Adding an existing Scope project to a measurement project

In the context menu of the measurement project, select the command Add > Existing Item and, in the
dialog which then opens, select the desired file (.tcscopex | .tcscope | .sv2 | .svdx | .svd ) or drag the desired
file by drag & drop onto the project in the Solution Explorer.

Adding variables

Adding variable or channels

The prerequisite is a TwinCAT Measurement project with a Scope View. To add channels to the
configuration, double-click in the Target Browser on the corresponding channels in the tree structure or
mark channels and select the command Add Symbols (Add Subsymbols) in the context menu or the
toolbar. The symbols are now inserted at the last-selected place in the Scope configuration. Alternatively,
you can add selected elements anywhere in the configuration via drag & drop.

If you select a folder, an Ads Big type or an array containing subsymbols, the command Add Subsymbols
adds a channel for each subsymbol. The command Add Symbol only adds one channel with the information
for the selected symbol.
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Target Browser =
# 2] 0 a8 R
- @8l Chl Sample 0[5] || Name Type Index-Group  Index-Offset
8B Ol Somele 6] m-l
.88 Chl Sample 0[7] |68 Addsymbol |

Target Browser

Disabling

-8 Chl Sample 0[8]

B8 Chl Sample 0[10]
B8 Chl Sample 0[11]
@) Chl Sample 0[12] =
B8 Chl Sample 0[13]
B8 Chl Sample 0[14]
B8 Chl Sample 0[15]

- B8 Chl Sample 0[17]
- B Chl Sample 0[18]
-8 Chl Sample 0[19]
-8 Chl Sample 0[T20]
Bl Ch2 CycleCount | [

éE Add Subsymbols

B8 Chl Sample 0[9]

m

8 Chl Sample 0[16]

B Output ﬂ Error List

and enabling a channel

M

A channel can be disabled in the configuration in order to prevent it being recorded. However, it is retained

when savi

ng the configuration.

In the Solution Explorer, mark the channel to be deactivated and set the Disabled property in the
Properties window to TRUE.

Task selection

If you select a target computer in the tree structure, the connected tasks become visible. These are marked

in color:

* Green = PLC task
e Blue = NC task

* Red

= other

If a task is not displayed, you can use Enable Server Ports to call up a selection menu that displays the

restriction

to particular tasks.

-
Server Settings Dialog

Accessible Target Symbol-Server

[ 10001

[ 10201

[ 10100 :
[ 10200 :

[F] 10300 :
[F] 10400 :
[F] 10500 :
(] 10600 :
] 10800 :
[] 110 : EventLog
[F] 11000 :
] 11500
[F] 12000 :
[F] 13000 :
[F] 14000 :
[F] 15000 :
[ 16000 :

[] 1: Router
[] 100 : Logger
[F] 10000 ;

R3_CTRLPROG
:R3_SYSCTRL
R3_SYSSAMPLER
R3_TCPRAWCONN
:R3_TCPIPSERVER
R3_SYSMAMNAGER
R3_SMS5ERVER
R3_MODBUSSERVER
R3_S7SERVER
R3_PLCCONTROL

R3_NCCTRL
R3_NCINTERPRETER
R3_STRECKECTRL
R3_CAMCTRL
R3_SCOPE
R3_SINECH1
R3_CONTROLMNET

m

27905

(o) (st ] (Gonnt]
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All popular Ads ports are displayed in the dialog, regardless of whether server tasks are concerned. If a port
is not listed here it can be entered in the text field at the bottom left. All selected ports that are servers are
adopted after confirming with OK. Subsequently a check is made as to which of the ports exist, in order to
update the display.

Viewing the symbol list

If a symbol list is available for the selected task, you can call it by selecting. All symbols of a task are
transferred into a hierarchical view according to separators (e.g. '."), allowing simple browsing.

Settings

The option Name Detail Level in the settings can be used to set the detail level of the channel name formed
from the symbol name. If the detail level is zero, only the part of the symbol name after the last dot is
transferred. Each further level then adds the term before the respective next full stop. For example, with a
detail level of “0” the symbol “Main.Signals.Sine” becomes “Sine”, with a detail level of “1” it becomes
“Signals.Sine”, with a detail level of “2” or higher “Main.Signals.Sine”.

) TargetRouter - Settings

Acquizition Sumbal
Mame Detail Level: 0 %
| Ok | [ Canicel

Starting and stopping a recording

Once you have selected all channels for the recording you can start the recording with the Record command

in the TwinCAT Measurement toolbar ( a ) and stop it again with the Stop Record command ( E )

Adding and deleting elements

Adding a new chart

Select the New YT Chart or New XY Chart command in the context menu of the Scope instance.

Adding a new axis

Select the New Axis command in the context menu of the Scope / Chart instance.

Adding a new channel
» Select the New Empty Channel command in the context menu of the Scope / Chart / Axis instance.
» Drag & drop the symbol data from the Target Browser to an existing Scope / Chart / Axis instance.
+ Select the Add to Scope command in the context menu of the variable in the PLC editor.

Deletion of elements
* In the Solution Explorer, mark the element to be deleted and press the [Del] button.
« Select the Delete command in the context menu of the element.
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Shifting and copying elements

Moving and copying individual elements

Each element can be moved with drag & drop in the Solution Explorer. To copy an element, press the [Ctrl]
button and shift the element by drag & drop.
Notes:

« If you move an element to another Scope, it is copied. Thus, it is still available in the original Scope.

+ When moving an element, it must always be placed on an element of a higher hierarchical level.

« The described shift operations are available within a Scope even after the start of recording.

5.2.1.1.2 Creating and editing a Wizard project

The Measurement Wizard assists you in creating and configuring a user-defined Measurement Scope
project by guiding you through the necessary steps with several successive dialogs.

Structure and mode of operation of the Measurement Wizard

In the main area of the wizard you will be instructed with the help of various design elements to select the
settings necessary for the Measurement Scope project. An option or setting is highlighted in gray after
selection. The wizard usually moves automatically to the next configuration step. Otherwise a button labeled
Next appears at the bottom of the screen via which you can proceed to the next configuration step.

The steps that have already been completed are displayed in the left-hand area of the Wizard. The current
configuration step is highlighted in gray. You can return to an already completed configuration step via the
progress indicator or the Back button at the bottom edge of the wizard and edit the setting again.
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/% Measurement Wizard ﬁ

Product . .
S Choose the starting point

Add Chart

Variables Chart

T N

-——
—
Choose scopeable variables. First select chart style.
Then decide on suitable chart. Then choose variables which

are to be scoped.

— Next

If you change a setting that had already been made, a dialog will inform you that you have changed the old
configuration.

Clear Configuration | Y |

'@ Changes of the order clear the old configuration!

l oK l l Abbrechen

Creating and configuring a Measurement Wizard project
v" TwinCAT is in RUN mode and the PLC project in online mode.
1. In the menu File > New select the command Project.

2. In the dialog that opens, select the TwinCAT Measurement category and the
Measurement Wizard Project template.
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Add New Project

(@] ¢ ]

TwinCAT Projects
Scope YT Project

b Online
Scope YT NC Project

Scope YT Project with Reporting

Scope XY Project

Scope XY Project with Reporting

Ik
!5 Bode Plot

TwinCAT Measurement

TwinCAT Measurement

TwinCAT Measurement

TwinCAT Measurement

TwinCAT Measurement

TwinCAT Measurement -«

Click here to go online and find templates.

Name: TwinCAT Measurement Projectl

Location: C\Users\Users\documents\visual studio 2013\Projects\TwinCAT SampleProject - ‘

P Recent |.NET Framework 4.5 - ‘ Sort by: |Defaul1 -| & Search Installed Templates (Ctrl+E) P~
# Installed ﬁ Empty Measurement Project TwinCAT Measurement © Type: TwinCAT Measurement
4 TwinCAT Measurement . Use the guided project wizard to create a
BodePlot Measurement Wizard Project TwinCAT Measurement custom project.
I Scope
TwinCAT PLC Scope Array Bar Project TwinCAT Measurement

[

oK ] [ Cancel

12: Measurement Wizard [x

Product
Please choose a product

|IIIE gllll TC3 Scope View

TC3 Bode Plot

3. Select TC3 Scope View.

1 Measurement Wizard X
Product . .
S Choose the starting point
Variables Chart
Choose scopeable variables. First select chart style.
Then decide on suitable chart. Then choose variables which
are to be scoped.
< Back

= The Measurement Wizard for TC3 Scope View, TC3 Bode Plot and TC3 Filter Designer opens.

= If you wish to select the variables to be recorded and displayed as a graph first and then the appropriate
chart, select the "Variables" option [»_120]. If you wish to select the chart first and then the variables,

select the "Chart" option [»_121].
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Selecting variables and then chart (Variables option)

v In the Measurement Wizard you selected the Variables option as the starting point.

1. Select the target system and the corresponding ADS port. Optionally you can open the TwinCAT Static
Routes dialog via the Manage Targets button in order to obtain information about the routes of the local
TwinCAT system and to add new routes. Click on Next.

1 Measurement Wizard
Product

Creation Order
Choose Target

Manage
Targets

X

Choose the target system

] Port 851: TC3 PLC 1 Runtime

2. Select the variables that are to be recorded and displayed as a graph. To do this, navigate through the
menu or enter a variable name in the filter text field. Optionally you can select a different scaling factor
and an offset. Furthermore, you have the option to specify a warning level and an alert level. With these
values you configure the dynamic style function for these variables. From the warning value the graph is
drawn in yellow and from the alert in red. Click on Next.

17 Measurement Wizard

=

Product
Creation Order
Choose Target
Add Variable

Name
@ (&) Constants
& 6uL
B {8 MAN
@ nCounterA
8 nCounterB
® {8} ParameterList

'MAIN.nCounterA
MAIN.nCounter

® {8} TwinCAT_SysteminfoVarList (] Struct

Add Variable

Selecte a variable to measure

Type Size  Category Comment  Subitems
Struct 9
Struct

INT

]
0
0 Struct
2

INT 2

0

Primitive

1
2
Primitive 0
[
Struct 1

5

Unit 1 (Unit of One |

Scalefactor h*

<>«

Offset 0

12 Measurement Wizard

Product
Creation Order
Choose Target
Add Variable
Add Chart

Add Chart
Choose a Chart
YT Chart
AYT Chart s a time based chart.
XY Chart
O /An XY Chart allows individual set of the X and Y axes.

3. Select the chart type. You can only select chart types that match your variable selection. Here is an
example of an XY chart.

4. Configure the axes. To do this, assign variables to the axes by marking the respective pairs. You can
reset the selection with Undo. Click on Next.
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#: Measurement Wizard —
Product . .
bt Configurate XY Axis
Chaose Taragt Press "Undo’ to structure your channels by yourself.
Add Variable
ot MAIN.nCounterA 4 [ Channel
Assign Xand ¥ Variables  MAIN-nCounterB v
Finish ax
= The subsequent configuration step Finish shows an overview of the settings.
- Measurement Wizard ——
Product
Shu Finish the wizard and create the measurement project
Choose Target
Add Variable Pk ‘
Add Chart 4 10, Axis
Assign X and Y Variables Py p—
e &8 Y: MAIN.nCounterB
&8 X: MAIN.nCounterA
Add More:
Variables
Remove
Selected

5. To delete a configured element again, mark it and click on Remove Selected. To add further variables to
the configuration, click on Add More: Variables. Click on Create to end the configuration and create the

project.

= A TwinCAT Measurement Project with a ScopeWizard project is added to the Solution.

Selecting chart and then variables (Chart option)

v In the Measurement Wizard you selected the Chart option as the starting point.

1. Select the chart type.

12 Measurement Wizard
Product
Creation Order Add Chart
Add Chart
Choose a Chart

YT Chart

AT Chart is a time based chart.

XY Chart
An XY Chart allows individual set of the X and Y axes

Array Bar Chart

An Array Bar Chart shows the values of every field in an array.

Ellfol i}

=X

2. Select the target system. Optionally you can open the TwinCAT Static Routes dialog via the Manage
Targets button in order to obtain information about the routes of the local TwinCAT system and to add

new routes. Click on Next.
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- Measurement Wizard X
Product
Creation Order Choose the target system
Add Chart
Choose Target
& ] Port 851: TC3 PLC 1 Runtime
+ Manage
Targets
o

3. Assign a variable to the Y-axis. To do this, navigate through the menu or enter a variable name in the
filter text field. Optionally you can select a different scaling factor and an offset. Furthermore, you have
the option to specify a warning level and an alert level. With these values you configure the dynamic style
function for these variables. From the warning value the graph is drawn in yellow and from the alert in

red. Click on Next.

12 Measurement Wizard ==
Product ;A 3
pooee Add Variable (Y-Axis)
Add Chart
Ghoose Target Selecte a variable to measure.
‘Add Variable (Y-Axis)
Name Type Size Category Comment Subitems.
@ {8} Constants 0 Struct 9
® 8 GVL 0 Struct 1
B @ MAN 0 Struct 2
8 nCounterA INT 2 Primitiv [
) nCounterB INT 2 Primitiv 0
@ {8 Parameterlist 0 Struct 1
® {8} TwinCAT_SysteminfoVarList 0 Struct 5
MAIN.nCounterB . !
Unit 1 (Unit of On¢
a
Scalefactor e
[a]
Offset 0
~
< Back —> Next

1 Measurement Wizard ==
Product
e Add Variable (X-Axis)
Add Chart
Choose Target Selecte a variable to measure.
Add Variable (Y-Axis)
Add Variable (X-Axis)
Name Type Size Category Comment Subitems
® {8} Constants 0 Struct 9
@ GVL 0 Struct 1
B {8 MAN 0 Struct 2
8 nCounterA INT 2 Primitiv [
8 nCounter8 INT 2 Primitiv 0
@ (&) ParameterList 0 Struct 1
@ {8 TwinCAT SysteminfoVarList 0 Struct 5
MAIN.nCounterA
Unit 1 (Unit of One
S?I/elct: Scalefactor b %:
Offset 0 §
T

= The subsequent configuration step Finish shows an overview of the settings.

4. Assign a variable to the X-axis. To do this, navigate through the menu or enter a variable name in the
filter text field. Optionally you can select a different scaling factor and an offset. Click on Next.
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% Measurement Wizard X

- Finish the wizard and create the measurement project
Add Chart

Choose Target 4 @) chart

Add Variable (Y-Axis) 4 12 Axis

Add Variable (X-Axis) 4 E nCounterB

Finish &8 V: MAIN.nCounterB.

&8 X: MAIN.nCounterA

Add More:
Chart

i

Remove
Selected

5. To delete a configured element again, mark it and click on Remove Selected. To add a further chart to
the configuration, click on Add More: Chart. Click on Create to end the configuration and create the
project.

= A TwinCAT Measurement Project with a ScopeWizard project is added to the Solution.

Editing Scope projects with the Scope Wizard

To edit a Measurement Wizard project or a Measurement Scope project with the aid of the

Measurement Wizard, select Update Project in Scope Wizard in the context menu of the scope project in
the Solution Explorer. The Measurement Wizard opens in which you can modify the configuration of the
project.

® Project update with Scope Wizard

The prerequisite for this function is that the original target system of the configuration is available on
the engineering system.

5.21.2 Saving and loading a configuration

Saving a Scope configuration:

In the File menu select the command Save. (default keyboard shortcut: [Ctrl] + [S])

Loading a Scope configuration

* In the File > Open menu, select the Project/Solution command and, in the dialog which then opens,
select the project folder or the Measurement Project.

» Scope files (.tcscope | .sv2 | .svd) can be opened directly by double-clicking. Since a Measurement
Project as the basis is missing, a selection dialog appears in which you can create a new project
(Empty Measurement Project). The Scope called by a double-click is added to the newly created
project. At the same time a copy of the file is placed in the new project directory.

» Measurement project files (.tcmproj) and solutions (.sIn) can be opened directly by double-clicking.

5.21.3 Sending a configuration by e-mail

In the context menu of the Scope instance to be sent, select the command Send Project By Email.

If the Scope contains data (Scope state: replay), you can select whether the data should also be sent.
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5.2.2 Data

5.2.21 Formats

The TwinCAT Scope has been on the market since 2008 and now supports a series of its own file formats
due to new developments. This page provides an overview of them. All formats can always be used with the
latest Scope version.

Configuration:

Scope version File format
All in TwinCAT Scope2 (TwinCAT 2) .sv2

From TwinCAT 3 Scope .fcscope
Since TwinCAT 3 Scope version 3.3.3140.0 .fcscopex

The configuration files can always be converted into the more up-to-date formats. i.e. .sv2
>> tcscope, .tcscope >> .tcscopex and also .sv2 >> .tcscopex.

Data:

The data are saved in .svd files in TwinCAT Scope 2 and also in TwinCAT 3 Scope up to version 3.3.3140.0.
From version 3.3.3140.0 the files are saved in the new .svdx format. Old .svd files can also be converted
into .svdx again.

From version 3.3.3140.0 a .tcscopex file is saved for the configuration. The data are written to a .svdx file.

5.2.2.2 Saving and loading data

Data that have been recorded with the TC3 Scope View can be saved as a .svdx file. A .svdx file is a
specific, non-disclosed data format of the TwinCAT 3 Scope View.

Saving data

» Select the Save Data command in the Scope menu or in the toolbar. This creates a Scope data file
(svdx) that can be added directly to the measurement project or saved in a directory via the directory
selection dialog.

« If you add multiple files to a measurement project, the name of the svdx file is automatically
incremented with a digit.

Loading data

The following options are available for loading data:

» Double-click the desired .svdx file in the file system. Visual Studio opens and the dialog New Project
appears. Select the Empty Measurement Project. The .svdx file is added to the new measurement
project.

+ If a measurement project already exists, the .svdx file can be selected and opened via the command
Add Existing Item.

* Open the measurement project, to which the .svdx file that was created has been added. In menu
File > Open select the command Project/Solution; in the dialog that opens open the corresponding
project.
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Reloading of svdx files

If already save data are no longer displayed due to a disconnection of the Scope's internal communication to
the Scope Server, the Reload command is automatically available in the context menu for the .svdx file. You
can reload the data with this command.

4 Fl1 2627
4

4 larget Browser

4} Cursor Window

%% New YT Chart
%  New XY Chart
Reload
Send Project By E-Mail...

Clear Error List

Remowve

Properties Alt+Enter

Extracting Scope configurations from an svdx file

A .svdx file is visually identified as such. A yellow data symbol is displayed in the Solution Explorer. This
enables exclusively data analysis within the file.

If you want to reuse the configuration, for example to make a new recording with the same configuration,
select the command Extract Scope Configuration in the Scope menu.

fa] Solution 'TwinCAT Measurement Project5'
| TwinCAT Measurement Project5

4 4 Chart
4 55 Axis
T INPUTEBUFFER_EL3632

H: Cursor

f Trigger
4 EL3632
i

ot Chart

4 55 Axis
T INPUTBLUFFER_EL3632
H: Cursor

J Trigger

Tearn Explorer

5.2.2.3 Exporting data

In order to enable the further processing of the data recorded with the TwinCAT Scope, the data can be
exported in various other data formats. The TwinCAT Measurement Export Wizard is provided in order to
make this as simple and as individual as possible.
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1. Open the Export Wizard via the Scope Menu > Export...

2. On the first page you can select the desired target format. The original svd format is thereby selectable
again as the target simply in order to reduce existing scope recordings with regard to the number of
channels or their duration. Further formats are csv, svb, tdms and dat.

1_/:5 Measurement Export Wizard et

Format
Choose a format

aanaMe L Character Separated
SVD csy Values

Technical Data
‘ | Scope View Binary Management

BIN | TOMS  Streaming

DIAdem Data File
DAT
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3. Subsequently, the channels to be exported in the new format can be selected via Select channels.

Confirm with Next.

i{f: Measurement Export Wizard

Format
Channels
Excluded
4 [ Chart
4 P Axis
4 fstairs

% Include selected

%> Include all
|<— Back | m

Select channels

Included

4 2 Chart
4 I Axis

FH fPeak

B fSine

-

&—  Exclude selectedé

< Exclude all

|—>Next
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4. The timeframe that was defined by the recording is selected in the Select time period dialog. Select this
timeframe graphically with the mouse or textually with Export start time and Export end time. Confirm

with Next.

| Measurement Export Wizard *
Format
Channels Select time period
Time
Record start time: 18.01.2019 12:37:41.277
Record end time: 18.01.2018 12:47: 41277

T T T T T T T T 1
12:37:41 12:38:56 12:40:11 12:41:26 12:42:41 12:43:56 12:45:11 12:46:26 12:47:41

Export start time Export end time

‘18,01.2019 12:42:59.719 \ |'|8,01 2019 12:44:44.227 |
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5. Configure Properties for CSV-Export enables individual settings to be made for each data format.

Confirm your settings with Next.

i{f: Measurement Export Wizard
Format

Channels

Time

Blank
Colon
Semicolon

Comma

Configure Properties for CSV-Export

CSV-Separator

Enter custom separator...

Point

Decimal mark

Header configuration
No header

Short header
Name only header
Custom header

Options:

(3 Timeline for each channel

O Sort channels by sampletime
(O Scale values before export
(9 Include EOF-Tag

TC3 Scope View
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6. Selected CSV-Configuration provides a summary. The generation of the new fileffiles is started with

Create.
i{f: Measurement Export Wizard hd
Format ’ .
b Selected CSV-Configuration
Ti -
— General: Format Options:
CSV-Properties
Eineld Export start time: Scale values: False
18.01.2019 12:43:52 588 Seperator: Tab
Export end time: Decimal Mark: Comma
18.01.2019 12:46:06.604 Altimslines Toug
Include EOF-Tag: True
Selected channels:
Sort channels: False
[ fPeak
4 Header
B fSine
Name
Comment
Data type
Sampletime
Variable size
Symbolbased
Camp) I [ (4] Browse ]
Scope.csv
(E8aac ] (7] [/ create]
5.2.2.3.1 Export to csv

The export of data to a csv file enables the following individual settings to be made.
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ii'if Measurement Export Wizard

Format
Channels

Time
CSV-Properties

Configure Properties for CSV-Export

CSV-Separator
Tab

Blank

Colon

Semicolon

Comma

Enter custom separator...

Decimal mark
Point
Comma

|<— Back m

Header configuration
No header

Full header

Short header

MName only header

Custom header

Options:

G Timeline for each channel

O Sort channels by sampletime
O Scale values before export
GJ Include EOF-Tag

|—>Nex’[

The separators and decimal markings to be used for the export can be selected. To do this the header with
some additional information can be switched completely on or off. An individual header is also possible via
the Custom header option. The page opens as an intermediate page by confirming Next.

Furthermore, you can decide in the options to export the time axis, which is inserted for each channel, only
for different sampling times. Sorting can then be done on the basis of the sampling rate. You can also export
scaled or unscaled values. An End-Of-File tag can optionally be written to the csv.

Individualization of the csv header when selecting Custom header:

TC3 Scope View

Version: 1.9
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ii'if Measurement Export Wizard x
Format
Ch I
s S Configure the CSV-Header
ime
CSV-Properties Common Target
P E Name @ AmsNetld
E Symbolcomment @ Port
Symbol Modify
@ Datatype @ Offset
@ Sampletime @ Scalefactor
@ Variablesize @ BitMask
ADS-Symbol Unit
@ Symbolbased @ Unit
@ Index Group @ Unit Scalefactor
[%) Index Offset (%) Unit Offset
@ Symbolname
|(— Back |—> Next

5.2.2.3.2 Export to svb

The TwinCAT Scope also supports the export of data to a binary format specified by Beckhoff. The file
extension of the created file is svb. The following parameters can be set:
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ii'if Measurement Export Wizard
Format

Channels

Time

BIN-Properties

|<— Back

Configure Properties for BIN-Export

Options:

(9 Standard binary header

O Exclude header to seperate file
O Scale values before export

(O Exclude time information

|—>Nex’[

The header can be shown and hidden and also moved to its own file. You can choose whether to export the
values in scaled or unscaled form, with and without sampling rate/time information.

Format description for developers

The binary data format is based on the text format but contains no separators. Instead the byte lengths of all
variable data types (such as character strings) are contained in the corresponding headers. All times are
specified in the file time format: 1 tick = 100 ns; origin is 1.1.1601 Oh. All characters are stored in UTF8.

TC3 Scope View
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Variable ‘Size (Bytes) or Number of character |DataType
MAIN-HEADER

HeaderSize 8 Int64
NameSize 4 Int32

Name NameSize Array of Char
StartTime 8 Int64
EndTime 8 Int64
ChannelCount 4 Int32
Variable Size (Bytes) DataType
Channel - Header #1

ChannelHeaderSize 8 Int64
NameSize 4 Int32

Name NameSize Array of Char
NetldSize 4 Int32

Netld NetldSize Array of Char
Port 4 Int32

Sample Time 8 Int64
SymbolBased 1 bool (as byte)
SymobINameSize 4 Int32

Symbol name: SymbolNameSize Array of Char
CommentSize 4 Int32
Comment CommentSize Array of Char
IndexGroup 8 Int64
IndexOffset 8 Int64
DataTypeSize 4 Int32
DataType DataTypeSize Array of Char
DataTypeld 4 Int32
VariableSize 4 Int32
Samples in File 8 Int64

Data in File 8 Int64
File-StartPosition 8 Int64

Offset 8 Real64
Scalefactor 8 Real64
Bitmask 8 Int64
Channel-Header #2

Channel-Header #MainHeader.ChannelCount

Variable Size (Bytes) DataType
Data Channel #1

DataPoint #1

Timestamp 4 UInt32

Value ChannelHeader1.VariableSize ChannelHeader.DataType
DataPoint #2

DataPoint ChannelHeader #1.Samples In File

Data Channel #2
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\Data Channel #MainHeader.ChannelCount

5.2.2.3.3 Export to tdms

The tdms format is a commonly used format in measurement technology and can be used with the aid of the
TwinCAT 3 Scope View Professional License (TE1300).

Apart from an author and a title for the measurement project conducted, you can also make settings with
regard to the sampling rate or time axis. Furthermore, you can adopt physical units from the Scope and
decide whether or not the values will be scaled. A grouping can also be specified for the tdms file.

i'.{:‘tj Measurement Export Wizard *

Format

:f“""“'s Configure Properties for TDMS-Export
TDMS-Properties
Author

‘Enter author... ‘

Title

‘Enter title... ‘
Group by: Options:

Projekt (%) Timeline for each channel
Y O Include unit

Axis .

Channel O Include Min/Max

O Scale values before export

O Include export time

|<— Back |—) Next

5.2.2.3.4 Export to dat

The dat format is a commonly used format in measurement technology and can be used with the aid of the
TwinCAT 3 Scope View Professional License (TE1300). The implementation of dat is not standardized, for
which reason minor deviations can occur in the implementation.

The following settings can be made:
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ii'if Measurement Export Wizard

Format
::::"E's Configure Properties for DAT-Export

DAT-Properties
Author

Enter author...

() Include timestamp explicit
O Include general Timechannel
O Include offset and scalefactor

O Include unit

|<— Back |—> Next

5.2.2.3.5 Automated export

Along with the Scope, the TwinCAT 3 ScopeExportTool is additionally installed in the TE130X Scope View
and in the TF3300 Scope Server directory. This can be used to subsequently convert contents of svd files
into the supported export formats - without Visual Studio. The tool comes complete with its documentation. It

always requires a Professional License for the tdms and dat formats.

136 Version: 1.9 TC3 Scope View



BEGKHOFF Configuration

B TwinCAT 3 Scope ExportTool — x

In order to parameterized execute the svd export please use the following syntax:
svd=FileMame
target=FileMare (The file extension will be the export format)
config=FileMame (A configuration file cerated by the export wizard)
channel=Channel list (Names of the channel(s) separated with comma)
start=Starttime (As TwinCAT time stamp)
end=Endtime [As TwinCAT time stamp)
silent (The application will start without User Interface)

e.g.

CATwinCAT\Functionsh\TE130X-Scope-Viewh\TC35copebxportTool.exe svd=D\5Scope.svd target=D:\Export.csv silent
config=CAUsers\u\AppData\Roaming\Beckhoff\WS\ExporterSettings.xml channel=Variable 1, Variable2
start=131852644228860000 end=131852650228860000

wo I |

Target: III
Config:
Channel:

Starttime: |0

Endtime: |0

The TC3ScopeExport tool can also be used for export via a command line call, based on specified
parameters. The interface shown here can be suppressed by entering the keyword "silent" in the command
line. In this case the export is executed in the background.

To automate the export, the tool can be called from the PLC via NT_StartProcess. A small code example
with fixed strings and fbStartExport as instance of NT_StartProcess is shown below:

fbStartExport (
NETID:= '',
PATHSTR:= 'C:\TwinCAT\Functions\TE130X-Scope-View\TC3ScopeExportTool.exe"',
DIRNAME:= 'C:\TwinCAT\Functions\TE130X-Scope-View',
COMNDLINE:= '"svd=c:\Scope Project.svd" target=c:\TestExport.csv silent',
START:= bStart,
TMOUT:= T#208S,
BUSY=> ,
ERR=> ,
ERRID=> ) ;
5.3 Menus and options

5.3.1 Menu commands

You can select various Scope functions in the Scope menu. The menu will have different contents
depending on the object selected in the Solution Explorer. (For this reason, the screenshot shown below
differs from the description). You can also take the corresponding key assignments from the Scope menu.
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SCOPE  ADS  ANALYZE  WINDOW

a
e

B@W r L

Target Browser

Cursor Window

Save Data

Apply Defaults

Send Project By E-Mail...
Clear Error List

Mew ¥T Chart
Mew XY Chart
Mew Array Bar Chart

Save Data

Export to C5V

Export to Binary

Extract Scope Configuration
Export to DAT

Export to TOMS

Upload Configuration to Target

Scope Messages
Local Scope Server...
Graphic Library
Options...

HELP
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Target Browser

Opens the Target Browser.

Cursor Window

Opens the cursor window.

Send Project By E-Mail...

Corresponds to the command Send Project By E-Mail... in the context
menu of the Scope instance to be sent.

If the Scope contains data (Scope state: replay), you can select
whether the data should also be sent.

Clear error list

Deletes all entries (Error | Warning | Message) of the currently active
Scope from the error list.

Change Ads Symbol...

Dialog for the replacement of character strings. The symbol names of
all channels located below the selected element are edited.

Change Index Group...

Dialog for incrementing / decrementing the Index Group / Index Offset.
The acquisitions of all channels located below the selected element are
edited.

New YT Chart Creates a new YT chart within the Scope.

New XY Chart Creates a new XY chart within the Scope.

New Array Bar Chart Creates a new array bar chart within the Scope.

New Axis Creates a new axis within the chart. If the selected element is not a

chart, then a new chart is additionally created.

New Empty Channel

Creates a new channel within the axis. If no axis is selected, then a
new axis is additionally created.

Delete

Deletes the element currently selected in the Solution Explorer.

Export to CSV

Exports the data to a CSV or TXT file.

Export to Binary

Exports the data to a binary file.

Export to DAT

Exports the data to a DAT file.

Export to TDMS

Exports the data to a TDMS file.

Extract Scope Configuration

Extracts the Scope Configuration from the selected .svd file.

Upload Configuration To Target

Downloads the current configuration as a .tcscope file to a user-
selected target system.

Save Data

After stopping the recording, the current data including the
configuration can be saved in an .svd file.

The generated Scope data file (.svd) can be added directly to the
Measurement Project or saved in a directory of your choice via the
directory selection dialog.

Scope Messages

Some frequently occurring message boxes in the scope are equipped
with a checkbox — Remember my answer and don't ask again! — so
that the question is not repeated the next time. This makes the
handling of the program individually adjustable for each user. If a
message box has been deactivated, it can be activated again here.

Local Scope Server...

Opens the configuration interface of the Scope Server.

Options...

Opens the Visual Studio Options window and selects the Scope entry.

5.3.2 Toolbar commands

The Scope recording can be started and stopped and the recorded data saved with the commands from the

TwinCAT Measurement toolbar.

If the toolbar is not visible by default or was closed, you can call it up again via View > Toolbars.

TC3 Scope View
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View | Project Build Debug TwinCAT PLC Team Data T e
Open Selection in Microsoft Office v S
Open Work tem in Microsoft Office > Class Desiger
Data Compare
3  Solution Explorer CtrlsW, S
e ot Data Design
G4 Team Explorer e W,
Data Generator
! Database Diagram
] Architecture Explorer CtrisW, N
- Debug
G2 CallHierarchy bW, K Debug Location
. Class View Cul+W, C Dialog Editor
a de Definition Window S Directed Graph
T Object Browser CtrlW, ) Formatting
3 emorList Crri+W, E HTML Source Editing
5 output Cti+W, O Image Editor
2 TaskList CerleW, T IntelliTrace
% Toolbox CrleW, X Layout
Find Results Microsoft Office Excel
Other Windows s Microsoft Office Word
Teolbars " Query Designer
3 Full Screen Shift+Alt+Enter Report

vt Bactward Ctrle Report Borders
Navigate Forward Ctr+ Shift Report Formatting
Next Tas

Ribbeon Editor
ous Task Schema Compare
% Properties Window Ctrl=W, P Source Control
PR ShiftsF4 Source Control - Team Foundation
Vv Standard
Style Sheet
Table Designer
Test Tools
Text Editor
Transact-5QL Editor
v TuinCAT Measurement
TwinCAT PLC
TwinCAT PLC CFC
TwinCAT PLC FBD/D/IL
TwinCAT PLC SFC
TwinCAT PLC Visualization

<

The following elements are available by default in the toolbar:

Start All required servers are called and the recording settings and connected channels are
Record |entered. If data are already present from a preceding session, then a query appears asking
whether the current data should be saved. Afterwards the recording is started in accordance
with the above settings. After the start it is no longer possible to change the Scope settings or
acquisition or to add or remove channels.

Stop The recording is stopped. However, the recorded data remain on the connected servers and
Record |can be viewed.

After stopping the recording, it is possible to change the Scope configuration. The current data
will then be lost, however, if they are not saved.

6

You can expand the toolbar and adapt it individually as you wish. To do this, select the Add or Remove
Buttons command in the toolbar context menu (can be displayed on the right-hand side of the toolbar) and,
in the menu which then opens, select the Customize command. The Customize dialog opens.

'|:iﬂaﬁ'da:

Add or Remove Buttons =

Clear Error List
ct™ X Manual Trigger Hit
4 b Record

S il (e WG Stat: 123817450 | End: 12:38:27.484 .

LE =N

Stop Record

HIENICNIERIES

Save Data

j/- \ Customize..,

\ f \ Reset Toolbar

E'_

The commands belonging to the Scope can be found under Add Command in the Scope category.
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Customize I L? ! 2|} add Command (8] = ]
Commands Choose the command to add and click QK.
Cat: ies: C ds:
Choose a menu or toolbar to rearrange: izl ommancs
Layout - i i -
) Menu bar: Menu Bar I\;::ris 0 e Tl
PLe £ New fuis
@ Toolbar [TmeAT Measurement '] Sii
Project A% Mew Chart
() Context menu: | Editor Context Menus E:f:?tc[;}re;igner _u_tl New Empty Channel
Controls: Report JIL  New Trigger group
2 Clear Error List Add Command... EESWC&‘ 2l | FL NewTriggerSet
cope E L
M 1T Hit 1 MNew X Ci 3
n anual Trigger Hi Add New Menu 2}:(‘ |_,L ew X Cursor
a Record tyles = MewY Cursor
Table
E Stop Record Table Designer Options
g SaveData Team Propagate Linecolor to Mark Message
Test - -
o Ed  Recard
Cancel

5.3.3 Options

You can define the standard settings in the TwinCAT Measurement options. Open the options in Visual
Studio via the Options... command in the Scope menu.

Options dialog

Options

-

(P x|

Search Options (Ctrl+E)

> HTML Designer
> Text Templating
4 TwinCAT
4 Measurement
I Bode Plot
4 Reporting
General
4 Scope
General
Acquisition
Channel
Chart
Error List
Scope
Unit Dictionary Editor
KAxis
YAxis
[+ PLC Environment
[> TwinSAFE Environment
[> XAE Environment

m

Behaviour

Show Chart Timebar/Toolbar
Use Custom Color

Color

Border Background Color
Chart Background Color

X Axis Color

X Grid Color

Y Axis Color

Y Grid Color

Data

Export Raw Data to Report

h

[

Yes
False

] 255; 255; 255
[] 255; 255; 255
- 0;0; 0
- 0;0;0
- 0;0:;0
- 0;0:;0

False

Border Background Color
Border Background Color

OK

| l Cancel

Reporting

General category

TC3 Scope View

Version: 1.9

141



Configuration

BECKHOFF

Show Chart Timebar/Toolbar

Specifies whether the time bar and toolbar of the Scope chart should
be visible in the printing template.

Use Custom Color

TRUE: The following color settings will be applied before the chart is
exported for the report. (You can select color combinations that
reduce the ink consumption for printing).

Border Background Color

Color for the border of the chart

Chart Background Color

Color for the background of the chart

X-Axis Color Color for the labeling of the X-axis
X-Axis Color Color for the grid of the X-axis
Y-Axis Color Color for the labeling of the Y-axis
Y-Axis Color Color for the grid of the Y-axis

Export Raw Data to Report

Provides the raw chart data for the report. (Significantly extends the
time it takes to generate a report | Only required for creating custom

charts).
Scope
General Settings for the tracing of the Scope View product components
Acquisition Standard acquisition data (will be used if empty channels are inserted)
See: Acquisition [P 34]
Channel Standard channel settings (will be used if empty channels are inserted)
See: YT channel style [P 32]
Chart Standard chart settings (will be used if new charts are inserted)
See: YT chart properties [P 27]
Error list + Clear on Record: Deletes the respective error messages for the Scope instance from
the error list as soon as a Scope changes to the record mode.
» Show Clear List Command: Shows the context menu command Clear Error List....
+ Show Messages: Shows messages from the Scope in the error list.
* Show Warnings: Shows warnings from the Scope in the error list.
Scope Standard Scope settings (will be used if new Scope instances are inserted)

See also: Scope nodes [P 23]

Unit Dictionary
Editor

The Unit Dictionary is a sort of dictionary for all unit elements. These include base units,
transformations and user units. All available unit elements stored in the dictionary can be
viewed with the aid of the Unit Dictionary Editor. In addition, there is an option to add new
values via the editor.

See: Units [P 85] and Unit Dictionary Editor [P 101]

X-axis Standard axis settings for the X-axis (will be used if new axes are inserted)
See: YT axis properties [» 31]

Y-axis Standard axis settings for the Y-axis (will be used if new axes are inserted)
See: YT axis properties [» 31]

5.4 Scope Diagnostics

541 Debug messages

For a very deep diagnosis of the behavior of the TwinCAT Scope itself, debug messages can be activated in
both main components, View and Server. This can take place at various levels. The messages are described
in corresponding trace log files in the TwinCAT Functions directory, in each case under View and Server.

View:
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In the Options [P _141] under General there is an option to activate a trace log for the control, the charting and
the measurement. The target path is also specified and adjustable.

Options ? *
Search Options (Ctrl+E) P + Behawviour
4 Scope ~ Channel Highlighting DoubleClick
General Channel Mame Detail Level 1
Acquisition v Tracing
Channel Measurement Level Warning e
Chart Scope Charting Level Error
Error List Scope Control Level Critical
Scope Trace Log CATwinCATVFunctions\TE130X-5cope-View!|
Unit Dictionary Editor
HhAxis
Yhxis
I PLC Environment
I TwinSAFE Environment
I XAE Environment
- Web
I: Web Forms Designer Measurement Level
I Web Performance Test Tools Set the global tracing level for measurement
W
< >
Server:

The settings for the server are to be made in the corresponding server interface. This is also described
accordingly in the TF3300 documentation.

3

o

TwinCAT" -3

" Scope Server
(B4 Tracng | (5] wordolder (8] Connect [ Help [l info
Current Tracing:
Level Al w View Log

BECKHOFF

All trace logs can be sent with the Support Information Report [»_149].
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5.4.2 Scope Statistics tool

The Scope Statistics tool is used for the statistical evaluation of Scope projects. The tool is called with the

Scope Statistics command in the context menu of the respective Scope project.

D Solution TwinCAT Measurement Project88' (1 pr
wll TWinCAT Measurement Project88

™ Scope YT Project
4 Chart

4y Ais

4 [ fsine

&% V: Variables.fPeak
T variables.fPulse

&% Y: Variables.fPulse
[IL Vvariables.fPulse(1)

&% Y: Variables.fPulse
E Variables.f5quare

&% V: Variables.fSquare
E Variables.fPeak

&% V: Variables.fSawtooth

H; Cursor

FalF e

h h h

=N

h

4 Chart(1) ,',,'J
4 42 Avs() =
4 E Channel <

i"l X: VariablesfTriangular

&% V: Variables.fTriangular
4 [T Channel (_B) _ i

&8 X: VariablesfSine

&# Y: Variables.fSine )
H; Cursor X
4 [l cnart) P

4 i Axis(2)

. I vl'.'nFrrnrc I

Target Browser
Cursor Window
Trigger Window

Scope Statistics

Update Project in Scope Wizard
MNew YT Chart

MNew XY Chart

Mew Array Bar Chart

Change NetlD

Apply Defaults

Send Project By E-Mail...
Send Information Report...
Clear Error List

Change Ads Symbol...
Change Index Group...

Copy

Paste

Remove

Properties

Ctrl+C
Ctrl+V
Del

The statistics tool has seven different tabs for different topical areas.

General

N\Warninne | n 77 Mace:

The General tab contains general information regarding the Scope project and provides an overview of the

elements contained therein.

-

|||||‘I Scope Statistics | = | =] Y

General |Glaphics| Timesl Data-Size | Data-Types | Talgelsl Tliggel|

P Charts: 3
Axis: 3
Channel (on/off): g8/1
¥T-Channel (onfoff): 4/ 1
XY-Channel (on/off): 2/0
Array-Channel (on/off): 2/0
X-Cursor: 1
Y-Cursor: 2
Trigger: 4
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Charts

Number of charts in the project.

Axis

Number of axes in the project.

Channel (on/off)

Number of channels in the project that are enabled (on) or disabled (off)
respectively.

YT-Channel (on/off)

Number of YT channels in the project that are enabled (on) or disabled (off)
respectively.

XY-Channel (on/off)

Number of XY channels in the project that are enabled (on) or disabled (off)
respectively.

Array-Channel (on/off)

Number of array channels in the project that are enabled (on) or disabled (off)
respectively.

X-Cursor Number of X cursors in the project.
Y-Cursor Number of Y cursors in the project.
Trigger Number of triggers in the project.
Graphics

The Graphics tab contains information on the graphic properties of the respective project, as these affect

the drawing performance.

mu Scope Statistics

= B X

General | Graphics |Times | Data-Size | Data-Types | Targets | Trigger|

Graphic:

P Graphic-Lik:
Core Seperation:
Overwrite-Mode:
Antialias:
Line-Width (min:max):
Marks (on/ auto, off):

Channel (visible/ invisible):

DirectX
0

0

8

1:5
0/6/2
a8/

b

Graphic-Lib

Graphic library currently in use.

Core Separation

Number of charts that use core separation.

Overwrite-Mode

Number of charts for which the overwrite mode is activated.

Antialias

Number of charts for which the "antialiasing" function is activated.

Line-Width (min:max)

Minimum and maximum set line width of the channels.

Marks (on/ auto/ off)

Number of channels for which the marks are activated (on), set to automatic
(auto) or deactivated (off) respectively.

Channel (visible/
invisible)

Number of visible or invisible channels respectively.

Times

The Times tab provides information on the time settings of the project.

TC3 Scope View
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“

m‘ Scope Statistics | = = X
General | Graphics | Times Data-Sizel Data-Typesl Targets | Trigger
P Record-Time: 00:00:10:00
Free Sample-Times: 2
Oversamples: 0
Sample-Time 1ms : 100ms
Record-Time Set recording time of the project.

Free Sample-Times

Number of channels for which the sample state "FreeSampleTime" is set. This
means that for these channels a free sampling rate has been set that is longer than
the TaskSampleTime.

Oversamples

Number of channels for which oversampling is activated.

Sample-Time
(min:max)

Minimum and maximum set sampling rate within the project.

Data-Size

The Data-Size tab contains information about the memory sizes.

m‘ Scope Statistics

-

= =] =%

P Memory-Size:

General | Graphics | Times | Data-Size Data-Typesl Targets | Trigger

71.07 MB

Config-Data-Size:

99,1 KB

Data-Stream:

121.3 KB/s

.

Memory-Size

File size of the complete recording.

Config-Data-Size

File size of the configuration file.

Data-Stream

Data stream during the recording.

Data-Types
The Data-Types tab

contains information about the data types within the Scope project.
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|||||‘- Scope Statistics | == P
| Genelahl Graphir.sl Timesl Data-Size | Data-Types | Targetsl Tligger|
Data-Types: | REALG4
P Total: 14 I vOID
I BIT
9
REALE4 [ ARRAY
VOID 3
BIT 1
ARRAY 1 g
Data Types sorted by Sample Times Data Types sorted by Target Systems

e r

The various data types of the channel acquisition are illustrated in a table and as a pie chart. Note here that
in the "ARRAY" line only the arrays of the array bar chart are listed. Other arrays, for example those used for
oversampling purposes, are listed under the data types of their element.

To obtain a detailed overview, a table can be called via the Data-Types sorted by Sample-Times button in
which the data types are listed in order of sampling rate.

[ ﬂlh Data Types sorted by Sample Times | = |[E] X )
Data-Types: Total | 1ms | 0,5ms | 90ms Sms | 100ms
P Total: 14 7 2 2 1 2
REALB4 9 7 2
VOID 3 2 1
BIT 1 1
ARRAY 1 1

L r,

The data types sorted according to target system are illustrated in a table via the Data-Types sorted by
Target-System button.

n|||4- Data Types sorted by Target Systems | = | & X
Data-Types: Total | 172.17.214.54.1.1: 851 [0] | 172.17.61.30.1.1: 851 [0]
P Total 14 9 5

REALE4 9 9
VOID 3
BIT 1

ll ARRAY 1 IJ

Targets

The Targets tab contains information on the target systems contained in the project.
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|r|.|, Scope Statistics

=

—

2

| General | Graphics | Times | Data-Size | Data-Types | Targets | Trigger|

Targets:

Device | Records (local Server)

Task Sample-Time |

P 172.17.214.54.1.1: 851

Local 6 (6) 1ms

172.17.61.30.1.1: 851

Remote 4 (4) Sms

%,

The following data are provided for each target system:

Targets

AMS-Netld and target port of the target system.

Device

Information about whether the system is a local or a remote access system.

Records (local Server)

Total number of records and the number of records on the local Scope Server.

Task Sample-Time

Task sample time for the respective target system.

Trigger

The Trigger tab contains information on all triggers that exist in the project.

TY

mh Scope Statistics | = | = 2Z
| General | Graphics | Times | Data-Size | Data-Types | Targets| Trigger |
Trigger: Group Release  Threshold Action ' Combine |
P fSine TriggerGroup 01 RisingEdge 0 STOP_DISPLAY AND
Wariables.fSquare TriggerGroup RisingEdge 7 SET_MARK AND
Variables.fPulse(1) TriggerGroup FalingEdge O SET_MARK OR
Sine TriggerGroup 01 RisingEdge 0 STOP_DISPLAY AND

A

The following data are displayed for each trigger:

Trigger Associated channel whose state is to be tested for the selected trigger conditions.

Group Trigger group to which the respective trigger belongs.

Release Indicates whether the trigger condition is a rising or falling edge.

Threshold Limit value of the trigger condition.

Action Trigger action that is executed when it is triggered.

Combine Selected linking options to the other trigger conditions.

148 Version: 1.9 TC3 Scope View



BECKHUFF Configuration

54.3 Support Information Report

The Support Information Report is a tool for collecting product information for submission to Beckhoff
technical support. Collecting product-related data such as TwinCAT version/build, product version, image
version and device type reduces email traffic significantly and enables more efficient advice.

Plug-in mechanism

Various Beckhoff products interface with the Support Information Report via a plug-in mechanism. These
products, such as the TwinCAT Database Server, have a Support Information Report entry in the
corresponding product menu.

Creating and submitting a Support Information Report
v A Support Information Report is open.
1. Use the Behaviour text field to describe the behavior that occurred in as much detail as possible.

2. In the Attachment area, you can add files (screenshots etc.) to the report via the Add Attachment
button, if required. Files can optionally be selected via remote access. To do this, select a target from the
Remote System dropdown list. Depending on the selected target, it may be possible to browse Windows
CE devices.

3. Enter your contact details and select a Beckhoff subsidiary for your country.
This information is obligatory for submitting the Support Information Report.

4. You will be offered the option to store your contact details for future Support Information Reports. To do
this, tick the Store personal data check box.

5. The product-specific plug-ins can be found in the lower section of the Support Information Report. Tick
the Include in report check box. The information required for the product is added automatically, if it is
available. The screenshot shows the current configuration of a TwinCAT Database Server in the form of
an XML file as an example.

6. Submitting the Support Information Report:

« If the device has an email connection, you can submit the Support Information Report directly to the
Beckhoff subsidiary for your country via the Send Report button.

+ If the device does not have an email connection, you can save the Support Information Report locally
as a .zip file via the Save .zip button and then make it available via FTP, USB etc.
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CATwinCAT\3.1\Boot\CurrentCenfigDataBasexml|
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.NET API

6

.NET API

If you wish use the Scope View Control in your own .NET-based HMI, the TE1300 setup must be carried out
on the target system. Via the component installation you can select whether the View or even just the

binaries are to be installed. Moreover, in this case the Engineering license for TE1300 has to be activated on
the target system.

6.1

APl Documentation

The attached class library offers an extensive source of information for developers who work with the
technologies and services of TwWinCAT Scope. Amongst other things, the library contains instructions and
reference documents as well as example codes.

i @ F

Hide Locate Back Stop

Refresh

Corterts ]Iﬂdex ] §earch]

O b wma r

Home

Print  Options

4

=] m TwinCAT Scoped View ScopeViewControlLib Namesp:

@ Acquisition Class
@ ActiveChartChangedEventArgs Class
@ Channel Style Class
@ ChartOperating Class
@ Chart Style Class
@ CursorChangedEvent Args Class
@ CursorModule Class
@ CursorStyle Class
@ CursorTimes Class
[£] Direction Enumeration
@ DigplayModeEventArgs Class
@ DisplayWidthEvent Args Class
@ Export DataEventAngs Class
@ Export DataBventArgs Channel Frame Class
@ ExportMode Enumeration
@ GraphicLibrary Enumeration
@ ILayout Everts Interface
@ |ScopeStyled Interface
@ MouseModeEvert Args Class
@ MouseModes Enumeration
@ Operating Class
@ ScopeControlModule Class
@ Scopelnvalid Datatype Exception Class
@ ScopelnvalidProductLevel Class
@ ScopeMot EmptyException Class
@ ScopeStateException Class
@ ScopeStatus Times Class
@ ScopeUnkownProductVersion Exception Class
@ ScopeViewControl Class
@ ScopeViewControlChannel Class
@ ScopeViewControlChart Class
@ ScopeViewControlCursor Class
@ ScopeViewControl Single TriggerSet Class
@ ScopeViewControl StateChangedEvent Args Class
@ ScopeViewControlStates Enumeration
@ ScopeViewControl TriggerGroup Class
@ ScopeViewControl Xfuds Class
@ ScopeViewControlY fuds Class
@ ScopeViewException Class
@ TriggerModule Class
@ KPuisStyle Class
@ VhisStyle Class

1 | 3

»

ScopeViewContro| Class A Sandcastle Documented Class Library

Send Feedback

The ScopeViewControl can be used to display graphs of variables, by using its internal
ScopeClient and the ScopeServer, It features multiple combinations of charts, with
seperated timelines. The charts are seperated to auto- or freescaling axes. The axes are

m

holding the connected channels. For diagnostics it is possible to connect cursors to the
charts.

Inheritance Hierarchy -

1‘*;'Syste*m.Object
f*System. MarshalByRefObject
wSystem.Componem Model.Component
f@System.Windovu's.Forms.ControI
wSystem.Windows. Forms.ScrollableControl
f“System.Windows. Forms.ContainerControl
NSystem.Windows.Forms.UserControl
TwinCAT.Scope2.View.ScopeViewControlLib.ScopeViewControl

Namespace: TwinCAT.ScopeZ View.ScopeViewControllib
Assembly: TwinCAT.ScopeZ View.ScopeViewControlLib (in
TwinCAT.Scope2 . View.ScopeViewControlLib.dll) Version: 1.0.2205.0 (1.0.2205.0)

Syntax

C# | VB | C++ Copy to Clipboard Print

[Serizlizaklelkttribute]

public class ScopeViewControl :
IDizposable, IScopeView,

UserControl,
IScopeStyled

Copy to Clipboard Print

class Forml : Form
private System.Windows.Forms.ToolStrip toolStripl;
private System.Windows.Forms.ToolStripButton RecordButton;
private System.Windows.Forms.ToolStripButton StopButton;
private System.Windows.Forms.ToolStripSeparator
toolStripSeparatorl;
private System.Windows.Forms.ToolStripButton ToolButton;
private
TwinCAT.Scopel.View.ScopeViewControlLik. ScopeViewControl
scopeViewControll;

7! |

In order to find the desired contents, navigate through the table of contents, use the search function or switch
to one of the sections of the library with the aid of a quick link.
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For example codes, switch in the left-hand area of the user interface to the Search tab and search for the
keyword “examples”.

In the search results you will find example codes for the trigger modules, cursor and many more.

See also:

Class library documentation

6.2 Integration in a WPF (Windows Presentation
Foundation) project

In order to use the ScopeViewControl within WPF applications as well, you require a WindowsFormsHost as
a the basis, since the ScopeViewControl is a Windows Forms UserControl.

1. Position a WindowsFormsHost control from the toolbar in the user interface of the WPF application you
created.

2. Initialize the ScopeViewControl as described in the Windows Forms examples, and add the created
ScopeViewControl to the WindowsFormsHost. When using the ScopeViewControl within the WPF
application, only the “ScopeViewControl.Operating.SupportWpfRefresh” property needs to be set.

A sample implementation is shown below:

namespace WpfApplication
{
/17
/// Interaction logic for MainWindow.xaml
/17
public partial class MainWindow : Window
{
public MainWindow ()
{
InitializeComponent () ;
ScopeViewControl scopeViewControl = new ScopeViewControl () ;
scopeViewControl.Operating.SupportWpfRefresh = true;
// Initialisierung des ScopeViewControl
windowsFormsHostl.Child = scopeViewControl;

}
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7 Samples

71 TwinCAT 3 Scope View - first steps

In order to allow a fast startup and to simplify work with the TwinCAT 3 Scope software oscilloscope,
information is summarized and the first steps briefly described on this page.

1. Installation

A Scope Server is always installed with a Scope View, since otherwise no saved data can be displayed
locally in the View. In contrast, the Scope component installation can install the Scope server without
Scope View on a target device.

2. Licensing

Regardless of whether you have installed the Scope View via its own setup or via the TwinCAT 3 XAE setup,
the "base" license is initially activated for Scope View and Server. Please refer to the Overview [P 7] to see
which functions can be enabled with which license key.

3. Creating a new project

You can select the Scope View under the Beckhoff entry in the Windows start menu.

'@ Default Programs
i Desktop Gadget Gallery
@ Internet Explorer
@ Microsoft Lync 2010 Attendant
Ed Paint.NET
£ Windows DVD Maker
G2 Windows Fax and Scan
%}‘g Windows Install Clean Up
€ Windows Media Center
@ Windows Media Player
£ Windows Update
= WinZip
< XP5 Viewer
. 7-Zip
| Accessories
. Beckhoff
, TEL30X Scope View
. TwinCAT Scope View (W5 2010)
, TE3300 Scope Server
. TR420 Database Server

Back

earch programs and files

The Visual Studio opens in its shell or in a full version if installed. You can choose between various
templates.
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New Praject [y,
Recent Templates [.NEI' e —— - ] Sort by: [Default | Search Installed Templates P |
Installed Templates T TwinCAT M "

. i Empty Measurement Project TwinCAT Measurement ype: fwin FasurEmen
Visual C# Creates a Measurement Scope Project.
Other Languages = . . Including a Scope Instance with an Chart
Other Project Types Measurement Scope Project TwinCAT Measurement and an empty Axis.
TwinCAT Measurement =
TwinCAT Project 3 Measurement Scope Project with Reporting TwinCAT Measurement
Database =
Modeling Projects o Measurement Scope NC Project TwinCAT Measurement
Test Projects
Online Templates
Name: TC Measurement Project
Location: CATC3 Samplesh -
Solution name: TC Measurement Project Create directory for solution
|| Add te source control

In the Solution Explorer the starting point for the new Scope configuration assembles itself automatically.
[ |

Solution Explorer * A8 X

E
; Selution 'TC Measurement Project’ (1 project)
4 i TC Measurement Project
4 Scope Project
a4 RA Chart
fea Axis
H: Cursor

T Trigger

4. Selection of channels

You add variables or channels to the generated configuration. You can select them via the Target Browser.
When using for the first time it is possible that the Target Browser will not be directly visible as a window in
Visual Studio. In this case you can open it via the Target Browser command in the context menu of the
Scope object or in the Scope menu. You can dock the Target Browser in any place in the interface.
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=
Solution Explorer » X
élj Chart
'3 Solution 'TC Measurement Project’ (1 prll Stz 01:00:00,000 | End
4 i TC Measurernent Project
. POl 0.00:00:10,00
|i Scope Project |
a 75 Chart g, Target Browser
doa Auis H-  Cursor Window
H: Curse -
. it Mew Chart
J Trigger
£ New Asis
&T-‘I Mew Empty Channel
_J  Send Project By E-Mail...
<2 Clear Error List
Change Ads Symbaol...
Change Index Group...
d Save Data
Export to C5V
Export to Binary
X Delete Del
Select the respective target system in order to display the desired variables.
Target Browser *Ox
B EI0  ak et
ROUTES MName Type Index-Group  Index-Offset  Size  Full-Mame
------ B e o 0 T VTS O T S
LREAL 512616
& cxaners |LREAL m
-8 PlcTask (350) B phi REAL 16448 512576 MAIN.phi
-Jisbet —m MAN st
: - - RE2 Puls2 16448 512604 4 MAIN.Puls2
A Global_Variables. n
@ GvL B33 Rampe_Fast REAL 16448 512580 4 MAIN.Rampe_Fast
o MAIM REY Rarnpe_Slow LREAL 16448 512584 8 MAIN.Rampe_Slow 3
5@ TwinCAT Systeminfo| | B Rechteckl 1 BOOL 16448 512497 1 MAIN.Rechteckl 1
BIT) Rechteck2 1 BOOL 16448 512594 1 MAIMN.Rechteck?_1
BIT) Rechtecks 1 BOOL 16448 512595 1 MAIN.Rechteck3_1
LREAL 16448 512568 8 MAIM., SlnglePeak

RiY SinglePeak

WESinus_Fast

1 i

Target Browser F,’, Error List B Output

You can select the variables via multiple selection and add them to the configuration via the context menu
command Add Symbol or by drag & drop.

TC3 Scope View

Version: 1.9
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Target Browser * A X
B 20 ot ek
ROUTES MName Type Index-Group  Index-Offset  Size  Full-Mame
------ CEPSCALDNE | o YV T VT mm
EI Q CA-124088 B33 phi REAL 16448 512576 MAIN. phi
""" [ Diceak B0 -m
a & Port_851 (851) g8 Add Symbaol
| 4 Global_Variables k3 Puls2 & Add Subsymbol 512604 WAIN.Puls2
@ "|| #3Rampe Fast |E el 512580 4 MAIN.Rampe Fast |
- MAIM. REY Rarmpe_Slow LREAL 16445 512584 8 MAIN.Rampe_Slow i
- TwinCAT System BT Rechteckl 1 BOOL 16448 512497 1 MAIN.Rechteckl 1
BT Rechteck?_1 BOOL 16448 512594 1 MAIN.Rechteck2 1| |
BT Rechteck3_1 BOOL 16448 512595 1 MAIN.Rechteck3_1
REY SinglePeak LREAL 16445 512568 8 MAIN.SinglePeak
LREAL 16448 [512560 |8 | MAIN.Sinus Cos H
REY Sinus_Fast LREAL 16445 512520 8 MAIN.Sinus_Fast =
1 m N m | r

The selected channels are assigned to the last-selected axis. In this case only one axis is present.

Solution Explorer A X

E
|,; Selution 'TC Measurement Project’ (1 project]
4 i TC Measuremnent Project
P Scope Project
a4 ZH Chart
4 ’Tﬁ’ Az
IE Peak |
A4 Puls
@ Sinus_Cos_Half
i:l: Cursor

J Trigger

:'3 Solution Explorer | Rl = sl

5. Defining the settings

Before making a recording, you have to define the basic settings for the recording in the Scope properties.
Standard is a ten-minute recording which is started manually and automatically stopped after the respective
time. The settings for all hierarchical levels — Scope, Chart, Axis and Channel — as well as for trigger and
cursor can be made in the standard Properties window. The corresponding element must be selected in the
Solution Explorer. If the Properties window is not yet open, you can open it via the Properties command
in the View menu.
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Properties * X
Scope Project TwinCAT Measurement. ScopeModeProperties -
oz 2l [ =]
F
File Marme Scope Project.tcscope
File Path CATCI _Samples\TC Measurement Project\ TC Measurement Project\5cope Project.tcscops
F
Ringbuffer False
Start Record  ClientStart
P
File Store True
Record Time  00:00:10:00
Comment
Comment

o Properties

If the default settings are not changed, the recording can be started. When using for the first time you must
activate the TwinCAT Measurement toolbar in the menu View > Toolbars.

20 TC Measurement Project - Microsoft Visual Studio (Administrator] [ —

File Edit View Project Build Debug TwinCAT PLC Team Data Tools Architecture Test S5cope Analyze Window Help
Pl S @ % @]9 - - BB b [Debug -] [TwinCATRT (26 | @ | ~|| o) o G B S B -
TR JC  JAr=di=Eu=olass|oo o]

The recording is started by clicking on the icon with the red recording symbol.
BRTC Mezsurement Pre (=)

File Edit View Project Build Debug TwinCAT PLC Team Data Tools Architecture Test Scope Apalyze Window Help

G-l S @] $ B9 - -S| b [Debug ~|[TwinCAT RT 0e6) | | - G E S BB 2

18 & R Elar | oo G 13 sdimEusoleualDo. BA.
Solution Explorer Ml Scope Project” < L Properties v R x
Y Chart 4 I § Scope Project TwinCAT Measuremen

- Solution 'TC Measurement Projectl] stat: 09.4428,843 | End: 09:46:09.035 | Pos: 0.00:01:30.161 | Time: 09:45:59.004 | Date: Freitag, 7. Juni 2013 o= Rl | =]
4 |l TC Measurement Project =

N 0.00:01:30.16 o N =]
b T T 0 | o0.00:00:10,000 0.00:01:30,161 e | CLER- R 4
4  ZH Chart 37,5 Comment
a EAxis File Name Scope Project.tcscope
E Peak 30 File Path CATC3 Samples\TC M
3 Pulst 4

E Sinus_Cos_Half 22,54
H: Cursor Start Record  ClientStart

B Trigger 7 / / / 4
75 File Store True
[
/ / e e R |
o AL

L il L e Record Time
-7,5

I , Ringbuffer  False I

Record Time [dd:hh:mm:ss]

4| 1l |

r T T T T T T T T 1
0,000s 1,111s 2,2225 3,333s 4,444s 55555 6,666s 7,777s B,888s 10,0005

5 Properties [Raalt 3

C‘g Solution Expl... [ iRl
Target Browser
& [F) G ek ek
ROUTES Mame Index-Group  Index-Offset  Size  Full-MName Comment
Eisfzi;;mz B Peak 16448 512616 MAIN Peak
@-PI Task (350 B2 phi 16448 512576 MAIN.phi
o - rtaS-.S-ll\ '851J] @y Pulsl 16448 512600 MAIN.Puls1
o (
= I B2 Puls2 16448 512604 MAIN.Puls2
#% Global_Variables.
B Rampe_Fast 16448 512580 MAIN.Rampe_Fast
B4 Rampe_Slow 16448 512584 MAIN.Rampe_Slow

Bl Rechteckl 1 16448 512497 IMAIN.Rechteckl 1 |
4 | 1

4% TwinCAT_SystemInfoVarList,

Target Browser ﬂ Error List B Output

Scope state changed. Current state -> RECORD

h " m— = - = — =
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6. Changing the display

In order to improve the display of the channels in the View, charts and axes can be added even during the

recordlng in TwinCAT 3 Scope View and channels can be shifted within the Scope.

File Edit View Project Build Debug TwinCAT PLC Team Data Format JTools  Architecture Test Scope  Analyze

2| » TwinCAT RT (6)

o= I AR N

JEERSEIES
Solution Explorer

&
_; Selution 'TC Measurement Projed
Pl E TC Measurement Project
Pl i Scope Project
a 3z Chart
Fl EA}(IS
E Peak
a s Ais(l)
HH Pulsl
{ cursor
a7z Chart(l)
4 gnxis
E Sinus_Cos_Half
H: Cursor
I Trigger

4| 1

C‘f‘;‘ Solution Exp. : Team Explor...

Target Browser I

Ready

h " —

| 124688

Scope Project™ X

Cha

Start: 10:3%:19,144 | End:  10:40:01,587 | Pos: 0.00:00:38.333 | Time:

Il

ror List B Output

rt

S I

0,00:00:04,000

37,54

304

154

7,54

04

-7,54

IS

0,8

0,4

04

-0,4 4

-0,84

1,24

T
0,000s

T
0,800s

T T T
1,600s 2,400s  3,200s

a (ﬂ|¢§ﬁ§¢§»§

1
4,000s

Window Help

||

Chart(1)

Start: 10:39:19.144 | End:  10:40:01,587 | Pos: 0.00:00:40.716 | Time:

w [Boooriz

1o

'||‘Q§m§$bs§lﬂ‘] :

0.00:00:40.716

0,8

%0q|00] o sipadoid S

0,6

0,4

0,2

o

l
l
|
I

-0,2

-0,4

-0,6

-0,8

-1

T
0,000s

T
0,340s

T
0,680s

T T 1
1,020s  1,360s  1,700s

X and Y cursors can also be added and deleted at runtime.
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TC Measurement P

File Edit View Project Build Debug TwinCAT PLC Team Data Format Tools Architecture Test Scope
AR ™ - NIPRET - NG R e RN S TwinCAT RT (486) | @ |
118 2 X Glar |01 A —F Y- 1T

Analyze Window Help

- || o 5 i B S Bl B 2
Sl RN e

Solution Explorer MRl Scope Project* X

Iy
& Chart | Chart(1) IS §
; Solution "TC Measurement Projectll Stat: 12:19:28,149 | End: 12:25:26,142 | Pos: 0.00:0552,984  Time: 12:25:21133 | Date: Freitag, 7. Juni 2013 5
4 i TC Measurement Project oy . [
-0 0000557 984 o S -
. Scope Project 0l | 0.00:00:05000 0.00:05:52.98 [ S FRLER -8 A
a A Chart 40 4 !
a g Axis ‘] J GE
FH Peak g 7 =

4 fes Axis(l) 20 / I

[ Pulsl / /
Briget Nl 4

{4 cos 0-
. cos . I
Eabiye iy W s AAA A

HE:;,“‘-C“-”” AT A T
8 Trose AVRTATAYIA4MYAT I
Nina'N ViV viyY ViV

T
3,500s

< 1 | +

|
3 Solution Expl... | REEEN= LU 5,000s

T T T T T T T
1,000s 1,500s 2,000s 2,500s 3,000s 4,000s 4,500s

T T
0,000s 0,500s

Cursor
Status Times Co4 C04-C03
Absolute Po... 12:25:23:770.00... 01:41523s
Record Posit... 05:55:621,0m 01:415,23<
Chart Position 02:636,49s 01:415,23=

Channel C04 Co4-C03
H:_ [O0I8 Target Browser B Erorlist B Qutput

(%

You can freeze the display of the current recording while the recording of the data continues to run in the
background. Once the display has stopped you can zoom into the data and analyze the signal curve with the
Cursors.

( TC Measurement Projed i Studic (Administrato (|
File Edit Wiew Project Build Debug TwinCAT PLC Team Data Format Tools Architecture Test Scope  Anpalyze Window Help

P - S| 8 B9 -0 -5 b [Debug -][TwinCAT RT (86) |2 || e Bl
L ILERC N ETT il Ay mdlE(E==0laas (DO R,

Solution Explorer MRl Scope Project® X >

e Chart  Chan(l) 40
ol Solution ‘TC Measurement Projectl Start: 1255352457 | End: 12:55:37.000 | Pos: 0.00:00-13,305 | Tme: 12:54:05.762 | Date: Fretag, 7. Juni 2013

HOQIOO] . saipadolg g}

4 HTC Measurement Project . ~
s [l Scope Project b0l | 0000000020 |[4 4 b bl | 0000013305 |45 - &, X R,
4 3 Chart 0,03822 -
4 Axis |
3:’\2@ Peak 0,03722 . s
4 i sl 0,03622 ——
[ Pulsl Sp— -
4 {L Cursor 0,03522 - sl
{d cos P—
| 04 0,03422
ii cos 1,002
4 7 Chart{l) ‘ T
4 o s 0,542 Fovimemi e — .
Ef;inus_Cos_Hahc — — 1
H: Cursor 0,882 ] ‘
Trigger
m 9 0,822+
S 0,762 4
4| n ] b

r T T T T T T T T T 1
‘:Q Solution Expl... ﬁi'f Team Explorer 0,00ms 2,00ms 4,00ms 6,00ms 8,00ms 10,00ms 12,00ms 14,00ms 16,00ms 18,00ms 20,00ms

Cursor >~ 0 x
Status Times co4 Co4-C03

Absolute Po... 12:54:05:773.000... 005517ms
Record Posit... 00:13:316,0m 005,517 ms

Chart Position 010,718ms 005,517 ms

Channel Co4 Co4-C03
hﬁ: (@il L18 Target Browser ﬂ Error List B Output

Ready INS
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7. Stopping the recording and saving the data

In this case the started recording is stopped automatically on expiry of the recording time of ten minutes.
Alternatively, you can end the recording at any time via the Stop button in the TwinCAT Measurement
toolbar. The recorded data are only consistent if you save them as an .svd file via the Save Data command
in the Scope menu.

Test | Scope | Analyze Window Help

x86) | & Target Browser vl | Gyl =R [ 5
] i:;: Cursor Window - v v a -
_J Send Project By E-Mail... _
<2 Clear Error List
Change Ads Symbal...
Time
Change Index Group...
< at Mew Chart
................ £ New s
................ al|  New Ernpty Channel
X Remove Del
» g SaveData
"""""""" Export to C5V
................ Export to Binary
................ scope Messages ’

—_— E Local Scope Server...

Options... —g -
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8 Appendix

8.1 How To

8.1.1 Changing common settings at the same time

Multiple selection — changing group-wise

To change the settings of several elements at the same time, mark the elements in the Solution Explorer
and edit the settings of all the marked elements in the Properties window. Data that differ between the
selected elements are represented as empty fields.

To make multiple selections, keep the [Ctrl] key pressed while selecting the channels. In the case of
successive elements, you can select the first element, keep the [Shift] key pressed and then select the last
element in order to mark all elements in between.

To select all channels of a scope irrespective of the configuration structure, keep the [Alt] key pressed and
double-click on the first channel in the Scope configuration.

All elements of the same type can be selected.
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B

Solution Explorer

ullm 8 FProperties

,:; Solution 'TwinCAT Measurernent Projectl’ (2 projects] = W ®=- ,al __—‘I
- . — [ 2= E |
P E TwinCAT Measurement Projectl(
Fi Scope NC Project “
4 R NC Axis1 Disabled False
A_E Position absolute Oversampling 0
E ACTPOS Sample State TaskSampleTime
E SETPOS Sample Time
4 % Position modulo Symbol based False
B ACTPOSMODULO Symbol Comment
E SETPOSMODULO Data-Type
4 E Velocity Symbol Index Group
HY ACTVELO Symbol Index Offset
E SETVELO Symbol Mame
P E Acceleration Symbol Size
00 ACTACC Target Port
B4 sETACC Target System Local (127.0.0.1.1.1)
“ E Position Lag Use Local Server True
HH POSDIFF .
Inta
E — Comment
H: Cursor Visibl T
+ J Trigger isible rue
a4 Jib TriggerGroup 1 “
I Triggerl Antialias True
4[5 TwinCAT Projectl Line Color []
. ﬂ SYSTEM Line Width
4 |z MOTION 4
4 NC-Task 1 SAF Mark Color ]
[E1 MNC-Task1 SVE Marks Auto
jg Irnage Mark Size
[ Tables 4
4 S fxes Offset 0
> Bmb Axisl Scale Factor 1
y PLC Time Shift [ps] 0
4 [ Untitledl
4 =] Untitledl Project =
> [ External Types H.nt.lal.las
. P Deaformmece Antialias
W% Teamn Explorer L"-"‘f*g Solution Explorer
Multiple selection is implemented for:
* Scopes
* Charts
* Axes
+ Channels
+ Cursor
» Trigger Groups
« Trigger Sets
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8.1.2 Oversampling recordings with the TwinCAT 3 Scope

With the TwinCAT 3 Scope it is possible to represent oversampling values in a single variable. Since n
values (n = oversampling factor) are recorded for each cycle when oversampling, the

TwinCAT System Manager generates an ADS symbol containing a time stamp for each individual value. If a
connection is made between the ADS symbol and the Scope, the Scope will accept all other settings to
display the n values in the correct sequence.

So that the ADS symbol is created and can be directly scoped by an EtherCAT terminal (e.g. EL3702 or
EL3632), some settings need to be made in the TwinCAT System Manager configuration:

In the EtherCAT process image the ADS tab of the ADS servers must be enabled, and the option Create
symbols must be switched on. The assigned ADS port has to be specified later in the Scope in order to find
the ADS symbols.

OversamplingDoku

File Edit View Project Build Debug TwinCAT PLC Team Data Tools Architecture Test Scope  Analyze Window Help

Pl S A % a9 - - S B b [Release ~| | [# | TwinCAT RT (:86) -1 - | = G
i NewWorkltem~ L3 = 5% /i & JI_-h;EE{_V ﬂ.|ﬂ.c"'\@|6’d"f-||<Loca|> v|;§ | 1 | a (3|':EE
Solution Explorer X QUL ILE LUV Source Control Explarer
; ing | ADS P i
; Solution ‘OversamplingDoku’ (1 praject | General | Size / Offset I Buffered Mapping | | Input | Output | f [Onllne}|
4 [ OversamplingDoku Enable ADS Server Port: 27305 (0x6D0T)
4 [ SYSTEM —
¥ License [V] Create symbols
> @ Real-Time
4 B Tasks
o [ Task2
=i= Routes
[ TcCOM Objects
MOTION
o pPLC
SAFETY MName Online Type Size =Addr.. InfOut UserID Linkedto
E C++ 1 Status 00000 (0) Status 20 79.0 Input 0
4 o # Value 0x00000030 (48) DINT 40 81.0 Input 0
4 *E Devices #1 Settings 0xFFO0 (85280) Settings 2.0 85.0 Input 1]
4 == Device 2 (EtherCAT) # 1D 0:0000 (0) UINT 20 1130 Input 0
B Image #1 Chl CycleCount 0x7E39 (32313) UINT 20 1150 Input 0
%% Image-Info #1 Chl Value 0x0002 <0,001> INT 20 117.0 Input 0
> @ SyncUnits #1 Chl Value 0x0001 <0,000= INT 20 1190 Input 0
> Inputs #1 Chl Value 0x0000 <0,000> INT 20 1210 Input 0
> [ Outputs #1 Chl Value 0:0001 <0,000> INT 20 1230 Input 0
> & InfoData % Chl Value 00000 <0,000> INT 20 1250  Input 0
4 T Tem1 (EK1101) # Chl Value 00002 <0,001> INT 20 1270 Input 0
g D #1 Chl Value 0x0001 <0,000> INT 20 1290 Input 0
: g ;'::DS;Z #1 Chl Value 00000 <0,000> INT 20 1310 Input 0
. § Term? (ELL01) #1 Chl Value 0:0001 <0,000> INT 20 1330 Input 0
. B Term3 (EL2262) #1 Chl Value 00000 <0,000> INT 20 1350 Input 0
. Term 4 (EL2809) #] Ch2 CycleCount 0x7E39 (32313) UINT 20 1370 Input 0
. " Term (EL3702) #1 Ch2 Value 0x0006 <0,002= INT 20 1390 Input 0
. Bl Term 6 (EL3631) #1 Ch2 Value 0x0007 <0,002> INT 20 1410 Input 0
B Term 7 (ELOO011) #! Ch2 Value 00004 <0,003> INT 20 143.0 Input 0
&7 Mappings #] Ch2 Value 0x0008 <0,002> INT 20 1450 Input 0

The desired oversampling factor should be set in the TwinCAT System Manager for the respective
oversampling terminal before the configuration is activated.
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Oversampling

File Edit View Project Build Debug TwinCAT PLC Team Data Tools Architecture Test Scope Analyze Window Help
gl S | %SR9 - -S| b [Release ~| | [# | TwinCAT RT (:86) -/ -/ =l =
iNmWC"Ulem'—ﬁ“’lfi’fiﬁ;EJJ'-_h:' Q|q3"“:§@|6’d"f._||<mcal> 'l;i |J/ L]

Solution Explorer X R TTIELTTEed Source Control Explorer
_ EtherCAT | DC/Oversampling | P, Data | Onii
eneral rocess Data | Online
,; Solution 'OversamplingDoku’ (1 project)
4[] oversamplingDoku Operation Mode: [2 Channels v]
a [ SYSTEM
¥ License Sync Unit Cycle Time (ps): 1000
g gl {R_eaL—Tlme Oversampling Factor: [‘Iﬂ v]
a asks
1
s % Task 2 Sample Cycle Time (ps): 2
=f= Routes 4
[&] TcCOM Objects :
MOTION 10
i PLC 16
T
SAFETY 25
[ad C++ 32
= 40
4 o o
4 #% Devices B4
4 == Device 2 (EtherCAT) 50
*B Image 100
o+ g
jg Image-Info
. 2 SyncUnits
> Inputs
> [ Outputs
> [ InfoData
4 T Term1 (EK1101) Marne Online Type Size »Addr.. In/Out  UserlD
’ = },nD,r Stat #! Chl CycleCount 0:3330 (13104) UINT 20 115.0 Input 0
’ = o #1 Chi Value 00001 <0,000> INT 200 170 Input 0
k3
j Term 2 (EL1018) #1 Chl Value OxFFFE =-0,001= INT 20 119.0 Input 0
E i
X .j Term 3 (EL2262) #1 Chl Value 0xFFFE <-0,001> INT 20 1210 Input 0
. % Ternd (E12809) #1 Chl Value O:FFFE<-0001>  INT 20 130 Input 0
. 5 Term s (EL3702) # Chl Value 0:0001 <0,000> INT 20 150  Input O
. ill| Term 6 (EL3681) #1 Chl Value 0:0001 <0,000> INT 20 1270 Input 0
" Term7 (EL90L1) #1 Chl Value 0:0004 <0,001> INT 20 1290  Input 0
ﬁ:l Mappings #1 Chl Value 00004 <0,001= INT 20 1310 Input 0

If the configuration was loaded successfully and TwinCAT is in Run mode, the TwinCAT 3 Scope can be
called. The server settings must be defined in the Target Browser of the Scope. The ADS port number
assigned by the TwinCAT System Manager must be entered in the corresponding dialog and added with the
Add, provided the port has not already been entered.

Target Browser * A X

[B]= B i a8 ¢t

ROUTES . Routes Metld Ads-Stat IsReachable
| Enable Server Ports Elcx-1138A2 172173613811 Invalid True

= LALIIERS =lpascalLD 17216.21141.1 Run True

=] PASCALD

ElpasCALD-NE2 17217.216.2511 Run True

Output F,', Error List

Target Browser =
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F '1

Server Settings Dialog

Appendix

Accessible Target Symbol-Server
[] 1: Router -
[] 100 : Logger B
[C] 10000 : R3_CTRLPROG
[] 10001 : R3_SYSCTRL
[] 10100 : R3_SYSSAMPLER
[] 10200 : R3_TCPRAWCONN
[] 10201 : R3_TCPIPSERVER
[] 10300 : R3_SYSMANAGER
[] 10400 : R3_SMSSERVER
[] 10500 : R3_MODBUSSERVER
[] 10600 : R3_STSERVER
[] 10800 : R3_PLCCONTROL
[] 110 : EventLog
[] 11000 : R3_NCCTRL
[] 11500 : R3_NCINTERPRETER
[] 12000 : R3_STRECKECTRL
[] 13000 : R3_CAMCTRL
[] 14000 : R3_SCOPE
[] 15000 : R3_SINECH1
[] 16000 : R3_CONTROLNET -

m

27905 || Add || Beset || Canmcel || oK |

e

AdsPort of Image X (27905) appears in the Scope Target Browser. With this new entry, it is possible to
browse the EtherCAT Terminals including the desired oversampling terminal. In the oversampling terminal,
the variable shown in red with the supplement [T20] should be selected for the Scope recording. In this case
20 stands for 20 times oversampling. This number may vary according to the oversampling factor.

Chl Sample 0[3]
Chl Sample 0[4]
i..[§i) Chl Sample 0[5]

Target Browser

B Output ﬂ Error List

Chl Sample 0[T20] | Chl Sample 0_TYPE m- Term 5 (EL3702).Chl Sample 0[T20]

Target Browser *Ox
BEIG ket
. ROUTES || Name Type Index-Group  Index-Offset Size Full-Mame i
BQ PASCALD-NE2 88 Chl Sample 0[8] Chl Sample 0_TYPE 51488 133 2 Term 5 (EL3702).Chl Sample 0[8]
- @ AcsPort of Image L (27905) B8 Chl Sample 0[9] Chl Sample0_TYPE 61488 135 2 Term 5 (EL3702).Chl Sample 0[9]
i: Term 1 (EKLL01). = || E®Chl Sample 0[10] ChlSample 0_TYPE 61488 137 2 Term 5 (EL3702).Ch1 Sample 0[10]
@ Term 2 (ELLD1E). BiE) Chl Sample 0[11] Chl Sample 0_TYPE 61488 139 2 Term 5 (EL3702).Chl Sample 0[11]
@ Term 3 (EL2262). 88 Chl Sample0[12] Chl Sample 0_TYPE 51488 141 2 Term 5 (EL3702).Chl Sample0[12]
@ Term 4 (EL2809). || | B8 Chl Sample 0[13] Chl Sample 0_TYPE 61438 143 2 Term 5 (EL3702).Chl Sample 0[13]
@ Term 5 (EL3702), B Chl Sample 0[14] Chl Sample0_TYPE 61488 15 2 Term 5 (EL3702).Ch1 Sample 0[14]
88 Chl CycleCount 8B Chl Sample0[15] Chl Sample 0_TYPE 51488 147 2 Term 5 (EL3702).Chl Sample0[15]
Chl Sample0 88 Chl Sample 0[16] Chl Sample0_TYPE 61438 149 2 Term 5 (EL3702).Chl Sample 0[16] 3
Bl Chl Sample 0[0] B Chl Sample 0[17] Chl Sample 0_TYPE 61488 151 2 Term 5 (EL3702).Chl Sample 0[17]
16 Chl Sample 0[1] B8 Chl Sample 0[18] Chl Sample 0_TYPE 61438 153 2 Term 5 (EL3702).Chl Sample 0[18]
B Chl Sample 0[2] BB Chl Sample0[19] Chl Sample 0_TYPE 51488 2 Term 5 (EL3702).Chl Sample0[19]

4 |

n

Target Browser

a]:

&8 £

- B8 Chl Sample 0[5]
-..Bi Chl Sample 0[6]
BiE) Chl Sample 0[7]
-8 Chl Sample 0[8]
- B8 Chl Sample 0[9]
-8 Chl Sample 0[10]
- Chl Sample 0[11]
- B8 Chl Sample 0[12]
- B Chl Sample 0[13]
B8 Chl Sample 0[14]
-6 Chl Sample 0[15]
- B Chl Sample 0[16]
-8 Chl Sample 0[17]
- Chl Sample 0[18]
-8 Chl Sample 0[19]
- @ Chl Sample 0[T20]

... Bl Ch2 CycleCount

Target Browser

B Output ﬂ Error List

m

MName
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The INT16 variable can be recorded directly in TwinCAT Scope. In the following screenshot 20-fold
oversampling with a cycle time of 1 ms.

Chart 4 I
Start: 10:32:06505 | End: 10:34:01,792 | Pos: 0,00:00:01,015 | Time: 10:32:07 520 | Date:

41

b [l | 000:00:00001 B4 4 B B | 0000001015 (g5 @ |« O ] WS,

8.1.3 Opening .svd files from a network directory

If a .svd file from the network is to be merged into the solution, the following error message will probably
appear if appropriate preparations are not made.

An unknown Error occured. Error handling .svd file within scope server. Enable and check scope server
tracing.

[:E:] 10 TwinCAT Measurement' (08:52:14.042): Error on set client to RecordMode: "172.17.60.234.1.1°

Cy [

A unknown Error occured.Error handling SVD file within scope server. Enable and check scope

server tracing.

One of the following entries usually appears in the Server Tracing log:

» "ScopeServerTraceSource",Error,8442,"Access to the path \remote-PC\SVDs\test.svd' is
denied.",,368,,"16","2014-04-28T07:26:59.9720667Z2",,

or

» "ScopeServerTraceSource"Error,8442," Could not find file "\remote-PC\SVDs\test.svd
'",3376,,"16","2014-04-28T07:26:59.97206672",,

Both errors indicate that the TwinCAT Scope server service has no rights of access to the network directory.

Proceed as follows to assign the required rights to the TwinCAT Scope server (example for Windows 7):

1. Right-click on the directory to be enabled, in order to open the context menu. Select the command
Properties, and in the dialog that opens select the command Share in the Sharing tab.
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= The dialog File Sharing opens,

2. Enter the users who are to gain access to the directory. Permission level “Read” is sufficient for Scope
server access and for displaying the .svd file.

Choose people on your network to share with

Type a name and then click Add, or click the arrow to find someone,

Add

Mame Permission Level

S Administrators Chwner
2 Pascal Dresselhaus (P.Dresselhaus @beckhoff.com) Read/ Write +

I'm having trouble sharing

[ @Sl_ﬁre ][ Cancel

3. Press [Windows] + [R] and enter “services.msc”. In the TwinCAT3 Scope Server Properties dialog
select the Log On tab.
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4. Enter the account with which you have rights of access to the network directory.

r B
TwinCAT3 Scope Senver Properties (Local Computer) ﬁ

General | Log On | Recovery | Dependencies|

Log on as:

(7 Local System account

Allow service to interact with desktop

@ This account: PascalD@beckhoff com| Browse..

EESSWDl'd: FEERRRRERRRRRRRD

Il EDI‘IfIITI‘I pElSSWDI‘dZ BEFRRRRRRERRREE

Help me corfigure user accourt log on options.

oK) (s ) oy

e
Pay attention to the correct use of your server domain.

5. After confirming, restart the service in order to accept the new user data.

= Subsequently, .svd files from the configured network directory can be opened in the measurement
project on this system.

8.1.4 Using old configuration files

The TwinCAT Scope is a very dynamic product. Nevertheless, old configuration files and data files can still
be opened in the latest version. If an old configuration file (.sv2 from TwinCAT 2 Scope 2, .tcscope

and .tcscopex from TwinCAT 3) opens with a brand new version in which there have been internal changes
due to new functions, the Error List in Visual Studio displays the following message:

Error List
Entire Solution - ||Q‘DErrors ||| 1 1Warning || D 0 of 3 Messages || Build + IntelliSense =

B Description

L TwinCAT Measurement’ (08:25:01.607): Load previous version (1.0.0.1) of config file,

On saving the opened configuration, an updated configuration file will be saved in the project folder.
Furthermore, the user will be asked whether he wishes to update the original file. If the new configuration file
from the project folder or the updated original file is opened again, the warning does not appear in the Error
List. If the original file is not to be updated and the warning no longer displayed, the warning for the Scope

can be completely deactivated in the Options [P _141] (not recommended!).
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8.2 Support and Service

Beckhoff and their partners around the world offer comprehensive support and service, making available fast
and competent assistance with all questions related to Beckhoff products and system solutions.

Beckhoff's branch offices and representatives

Please contact your Beckhoff branch office or representative for local support and service on Beckhoff
products!

The addresses of Beckhoff's branch offices and representatives round the world can be found on her internet
pages:
http://www.beckhoff.com

You will also find further documentation for Beckhoff components there.

Beckhoff Headquarters
Beckhoff Automation GmbH & Co. KG

Huelshorstweg 20

33415 Verl

Germany

Phone: +49(0)5246/963-0
Fax: +49(0)5246/963-198
e-mail: info@beckhoff.com
Beckhoff Support

Support offers you comprehensive technical assistance, helping you not only with the application of
individual Beckhoff products, but also with other, wide-ranging services:

e support
+ design, programming and commissioning of complex automation systems
+ and extensive training program for Beckhoff system components

Hotline: +49(0)5246/963-157
Fax: +49(0)5246/963-9157
e-mail: support@beckhoff.com
Beckhoff Service

The Beckhoff Service Center supports you in all matters of after-sales service:
* on-site service
* repair service
 spare parts service
* hotline service

Hotline: +49(0)5246/963-460
Fax: +49(0)5246/963-479
e-mail: service@beckhoff.com
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8.3 FAQ

In this section frequently asked questions are answered in order to make your work with TwinCAT 3 Scope
easier. If you have further questions, please contact our support (-157)

1. Is it true that "TC3 Scope" in the TwinCAT 3 world is not a product, but a generic term for various
products? [P 170]

2. Why are there different product levels for the TC3 Scope? [P 170]
3. Can the Scope View Professional be operated with the Scope Server Base? What are the restrictions?

[» 170
4. What do you need a TF3300 Scope Server for, when you can also switch on the “Use local server” op-
tion? [» 170

. Can the TwinCAT Scope View be integrated into its own visualization? [» 170]

5
6. Is it possible to print out recorded Scope Charts? [» 170]
7. Is multimedia documentation available for TwinCAT 3 Scope? [P 170]

8. My Scope .svd files are on a network drive. Why can't I open them? [P 170]

Is it true that "TC3 Scope” in the TwinCAT 3 world is not a product, but a generic term for various
products?

Yes, “TC3 Scope” is a generic term. The TC3 Scope is subdivided into the Scope View and Scope Server
products. This means that a TC3 Scope always consists of the View and Server products. Beyond that there
are also different product levels.

Why are there different product levels for the TC3 Scope?

The Scope is a constantly growing tool for data logging and analysis; however, not every Scope user
requires the full range of functions for his purposes. Therefore, we offer product levels tailored as far as
possible to the application. The currently available product levels are Base and Professional. Base is free of
license costs and is an outstanding tool for machine commissioning. Professional is very well suited for
process monitoring in addition to machine commissioning.

Can the Scope View Professional be operated with the Scope Server Base? What are the
restrictions?

Yes, Professional View can also be operated with the Base Server. Only the limitations of the Base Server
version need to be observed. It is also possible, for example, to scope a remote device with the local Base
Server. To do this the Use local server option must be set in the channel settings.

What do you need a TF3300 Scope Server for, when you can also switch on the “Use local server”
option?

The TwinCAT TF3300 Scope Server function is required as soon as a Scope Server has to run
autonomously on a remote device. The server can thus be controlled, for example from the PLC, without a
View being connected.

Can the TwinCAT Scope View be integrated into its own visualization?

Yes, you can integrate Scope Control into your own .NET-based visualization application. The license model
remains identical.

Is it possible to print out recorded Scope Charts?

The currently displayed chart can be printed out by inserting a report in a Scope project. Beyond that, fringe
data shown by the cursor, such as channel name, axis name or values, are displayed and added to the
printout.

Is multimedia documentation available for TwinCAT 3 Scope?

Yes, there is a recording of a TwinCAT 3 Scope Webinar on the Beckhoff-Homepage.

My Scope .svd files are on a network drive. Why can't | open them?
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That is probably because the TwinCAT 3 Scope server service has no rights of access to the network
directory. In order to be able to open .svd files, you either need to copy them to the local system or grant the

Scope server service the appropriate rights. (See section Opening .svd files from a network directory [»_166])

8.4 TwinCAT Scope Glossary

Term

Description

Scope

The Scope forms the highest hierarchical element in a Scope configuration
and manages all recording settings.

Scope Server

The Scope Server is the logger program of the TwinCAT Scope. A Scope
connects itself to a server in order to record new data or to read an existing
file (.svd).

Scope View The Scope View is the front end of the TwinCAT Scope. From here
configurations are created or loaded, the display adjusted and recordings
controlled.

YT Chart The chart provides a graphic area with time axis. All connected channels

are scaled to the same time segment.

Overview Chart

An Overview chart can be displayed within a YT chart. It provides an
overview of the whole recording period with absolute times.

XY Chart

The chart provides a drawing area for a channel that is calculated from two
variables. One variable is shown on the X-axis, the other one on the Y-axis.

Array Bar Chart

The chart provides the drawing interface for an array data type, the
elements of which are assigned to a bar line or a bar.

Axis A (Y-) axis represents the value scaling for connected channels.

Channel The channel forms the connection of system variable and graph. Therefore,
there is one setting window for the acquisition and another one for the
general settings (colors, marks etc.).

Data Picker This is a mouse pointer tool that is automatically activated in the chart

when the cursor runs over a data point. Clicking brings up a tool tip
showing the values of the X- and Y-axes, the channel name and the
absolute time for the selected data point.

Target Browser

All connected systems and their devices can be simply scanned for system
variables with the target browser.

Solution Explorer

The Solution Explorer is a kind of project manager, among other things for
the measurement projects, which are necessary for a Scope recording.

Measurement Project

The measurement project can contain several Scope projects in which the
actual recording configurations are created.

Cursor The cursor module serves to display graph and axis values and their
differences.

Marks Marks are the actual data points of recorded variables. They can be
adjusted via the channel properties.

Trigger Various actions can be triggered with freely configurable trigger groups.

Quick View Chart

The Quick View chart is available in the Target Browser. It can be used to
provide a quick overview of the current value status before the
configuration is complete.
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Array Bar Chart

The chart provides the drawing interface for an
array data type, the elements of which are as-
signed to a bar line or a bar.

Axis
A (Y-) axis represents the value scaling for
connected channels.

Channel

The channel forms the connection of system
variable and graph. Therefore, there is one set-
ting window for the acquisition and another one
for the general settings (colors, marks etc.).

Cursor

The cursor module serves to display graph and
axis values and their differences.

Data Picker

Mouse pointer tool that is automatically acti-
vated in the chart when the cursor moves over
a data point. Clicking brings up a tool tip show-
ing the values of the X- and Y-axes, the chan-
nel name and the absolute time for the se-
lected data point.

Marks

Marks are the actual data points of recorded
variables. They can be adjusted via the chan-
nel properties.

Measurement project

The Measurement project may contain several
Scope projects, in which the actual recording
configurations are created.

Overview Chart

An Overview chart can be displayed within a
YT chart. It provides an overview of the whole
recording period with absolute times.

Quick View Chart

The Quick View chart is available in the Target
Browser. It quickly and clearly indicates
whether values are currently supplied.

Scope

The Scope forms the highest hierarchical ele-
ment in a Scope configuration and manages all
recording settings.

Scope Server

The Scope Server is the logger program of the
TwinCAT Scope. A Scope connects itself to a
server in order to record new data or to read an
existing file (.svd).

Scope View

The Scope View is the front end of the Twin-
CAT Scope. From here configurations are cre-
ated or loaded, the display adjusted and
recordings controlled.

Solution Explorer

The Solution Explorer is a kind of project man-
ager, which can also be used for the measure-
ment projects that are required for a Scope
recording.

Target Browser

All connected systems and their devices can
be simply scanned for system variables with
the target browser.

Trigger
Various actions can be triggered with freely
configurable trigger groups.

XY Chart

The chart provides a drawing area for a chan-
nel that is calculated from two variables. One
variable is shown on the X-axis, the other one
on the Y-axis.

YT Chart

The chart provides a graphic area with time
axis. All connected channels are scaled to the
same time segment.
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