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TwinCAT 3 Scope

Overview BECKHOFF

» A charting and analysis tool for the TwinCAT world

» Variables from the TwinCAT system 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 possible -

= Scope View for the dis'play of the signals
= Scope Server for the. recordmg of the values

= Possibility to connect to servers distributed in the field from a
central View S

» Due to its integration into Visual Studio, it is possible to use
TwinCAT Projects and Scope View projects in a single solution
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TwinCAT 3 Scope

Scope History — Scope 1 BECKHOFF

Always installed with TwinCAT 2

+ Untitled - TCatScopeView
File Edit View Scope Options Help
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Scope History — Scope 2 BECKHOFF

An approved engineering tool... BECKHOFF

')

File  BRun View Options Info

W o e a

Object Browser a X Scope 4 b x |[Chat Seftings

ER "] Scope [ Forat | 4 p | |Chanfl)

<-4 Chart || Comman
PG s Start: 11:34:24071 | End: 1143:23.118 | Pos: 0.00:08:48,941 | Time: 11:43:13,012 | Date: Mortag, 25, Juli 2071
BB PEAK 0| 0000010000 2000848541 o & w8 (] Show N :
S e o Online Help
s Copyright {c) 2010
. —A Version: 10524
Color
[] crarcolo Product Version: 1.0.78
N - oo0000]
] sorderco : Froduct Key: -
Behavior :
Default Display Timi
0,00:00:10,000 —
[¥] Time Bar [¥] Tool Bar W
 New style
= m 4 D_ Y - Settings
Joe Chui 1 .
Start: 11:34:24.071 | End: 11:43:23.118 | Pos: D.00:08:54.017 | Time: 11:43:18.088 | Date: Mortag. 25. Juli 2011 [¥] Y-Zoom  [¥] Scale on Zoom ) 2 ‘ Om ponents E>VIeW and Server
0,00:00.05,000 b 0.00:0854017 || €% & | o & {p | 3
1l o Ok R R 7] Stacked Y-Axes

- « Long time records
o= W= 1. Auto scaling

1 = LineWidth

1l More trigger functionality
« Constant development

. Bch. [Bya. | Bl the..
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Scope History — Scope 2 BECKHOFF

The functional principle




TwinCAT 3 Scope

Scope History — TwinCAT 3 Scope BECKHOFF

A consistent stage of development...

('
Visual Studio

PARTNER

TwinCAT Scope 2 Visual Studio + TwinCAT 3

Microsoft*

e &

TwinCAT 3 Scope:

I
I Integrated into Microsoft
Visual Studio




TwinCAT 3 Scope

Agenda

BECKHOFF

Scope History
Installation
Features

_General Features

Product Levels
Scope Details”
Lab



TwinCAT 3 Scope

Installation BECKHOFF

What if you do not have Visual Studio but want to use the Scope?

TwinCAT 3 Scope Installation

Visual Studio 2010 available No Visual Studio available

& & &

Visual Studio 2010 [l Visual Studio 2010 [l Visual Studio 2010
Professional i

Premium Ultimate

W/ !

with msdn with msdn with mi’dri ‘:“;‘:""‘“:t::::"gg%‘/;
» TwinCAT 3 Scope “Integrated” into » TwinCAT 3 Scope
VS2010 contains royalty free VS2010-Shell
» Integration into the Microsoft Visual Studio » Provides Microsoft Visual Studio Shell

TwinCAT 3 Scope as new template like C#/ C++ = Usable as Standalone Scope
» C# /.NET programming for Scope Control
applications in the same environment



TwinCAT 3 Scope

Installation Requirements BECKHOFF

= OS

— Windows XP, Windows XP Embedded, Windows
Embedded Standard 2009, Windows 7

= .Net Framework
— The .NET Framework 4.0 is required

= TwinCAT
— Minimum is TwinCAT 3 ADS



TwinCAT 3 Scope

Installation BECKHOFF

= TwinCAT 3 Scope Base is installed with TwinCAT 3 XAE

» Further product levels and features are enabled by
licensing

= Scope can also be downloaded for use outside of
TwinCAT 3 Engineering

— Download Scope View
= Both Full and an Update version are available

= After accepting the license agreement, please provide
customer information = |




TwinCAT 3 Scope

Installation BECKHOFF

= Complete — Normal install with both Server and View

» Custom — Options for TF3300 Scope Server (2KB)
and/or TE130X Scope View (3KB)

141 Beckhoff TwinCAT 3 Scope - 31,3114 ‘12 Beckhoff TwinCAT 3 Scope - 3.1.31240

Setup Type Custom Setup

Choose the setup type that best suits your needs. Select the program features you want installed.

Flease select a setup type. Click on anicon in the list below to change how a feature is installed,

Feature Description

All program features will be installed to all installed TwinCAT 3
versions on your system, (Reguires the most disk space.)

This feature requires 2KEB on
your hard drive.

Choose which program features you want installed and to which
TwinCAT 3 version they will be installed. Recommended for
advanced users,

Install to:
TWinCAT 3.0 [T] TwincaT 3.1

InstaliShield

l < Back ][ Mext =

Installshield -

Help | | Space | | < Back Mext = | Cancel




TwinCAT 3 Scope

Licensing BECKHOFF

» Licensing for Scope View is the same as all other TC3
Functions

Order Information | Manage Licenses | Project Licenses | Online Licenses |
System Id:
HW Flatform: other (50) | Activate 7 Days Tral License... I
Beckhoff Licenss Id: Customer Id:
Customer Comment:
( Generate License Request Fle... | [ Activate License Response Fle .. ]
Order No License Instances Current Status
TC1000 TC3 ADS cpu license missing
TEL300 TC3 Scope View Professional cpu license missing
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TwinCAT 3 Scope

Features

BECKHOFF

Solution Explorer » [.X
= Integration as an individual project B
H H : : : ;J Selution TwinCAT Monitoring' (2 projects)
|
Can exist in parallel to TwinCAT in one solution W
= Creates synergies between the TC-products * RS
4 A d
= Hierarchy like in TwinCAT Scope 2 4 oo s
E Sinus_Slowl
ti:_ Cursor
M Trigger
4 j TwinCAT Monitoring
i . ™ [ .-\'.-.
MNew Project l im0 r?EI'IEt;ﬂN
|.NI:—I' Framework 4 > | Sort by: IDefault = | Search Installed Templates i | 4 PLC
Installed Templates . 4 [B values
. " Type: TwinCAT Measuremnent Arii )
e ﬁ Ermnpty Measurement Project TwinCAT Measuremnent = e i 4 =] Values Project
Other Languages i ) includes a Scope Instance with an Chart [ External Types
Cifhar Brajact Tjcs Measurement Scope Project TwinCAT Measurermnent and an empty Axis. o Bl Reforences
TwinCAT Measurement T
TwinCAT Project Measurement Scope Project with Reporting TwinCAT Measurement LJ E;IIS
Database '_'_‘ i
Modeling Projects Measurement Scope NC Project TwinCAT Measurement 4 = E‘GUS
Test Projects [E] MAIN (PRG)
[J VIsUs

Online Templates

Marme: TwinCAT Measurernent Project

Location: chusersipascaldidocumentsivisual studio 20010MProjects » l Browse... |

Solution name: TwinCAT Measurement Project || Create directory for solution

|| Add to source control

'E:] PlcTask (PlcTask)
|| Valuestmc

Yalues Instance
[ sAFETY
E C++
4 Fro
4 % Devices
== Devicel (EtherCAT)

ﬁf; Mappings




TwinCAT 3 Scope

Features

BECKHOFF

Easy selection of channels with the Target Browser

» [ntegrated into Visual Studio as an individual Tool-Window
» Multiselect and Drag & Drop are possible
= Filter settings for variables

Target Browser

1]

Error List

Li6) £

Target Browser * A X
B T 0ok gt
: ROUTES MName Type Index... Index.. Size Full-Mame Comment  Data-Type =
:g RASEALD M 88 Rarmpe_Slow LREAL 16448 512640 8 MAIN.Rampe_Slow ADST REALG4
_g ELCJESS;G(SSEL Bl Rechteckd 1 BOOL 16448 512648 1 MAIN.Rechteckl 1 ADST_BIT
R : Bl Rechteck? 1 BOOL 16448 512649 1 MAIN.Rechteck? 1 ADST_BIT
L?’"'g%‘vers'm Bl Rechteck3 1 BOOL 16448 512650 1 MAIM.Rechteck3 1 ADST BIT
b TwinG AT SystemnfoVartiq | ISinglePeak LREAL 16448 512616 & MAIN.SinglePeak ADST_REAL64
fiSinus_Cos_Half  LREAL 16448 512608 B MAIN.Sinus_Cos_Half ADST_REALG4 :
R Sinus_Fast LREAL 16448 512560 8 MAIN. Sinus_Fast ADST REALGS |
B Sinus_Slowl LREAL 16448 512568 8 MAIN.Sinus_Slowl ADST REALG4
4 Sinus_Slow2 LREAL 16448 512576 8 MAIN.Sinus_Slow?2 ADST_REALG4  |_
R Sinus_SqFast LREAL 16448 512592 8 MAIN.Sinus_SqFast ADST REALG4 |
B5inus_SqSlow  REAL 16448 512600 4 MAIN,Sinus_SgSlow ADST_REAL32
REY Sinus_VerySlow  LREAL 16448 512584 8 MAIM.5inus_VerySlow ADST REALGY
B4 SinusPascal LREAL 16448 512624 8 MAIM.SinusPazcal ADST_REALGY =
UINT 16448 512548 2 MAIN.¢ i

ADST_UIMT1G

|
|

I




TwinCAT 3 Scope

Features

Selection of variables over the variable-declaration in the TwinCAT PLC Control

Solution Explorer

=

’3 Solution "TwinCAT Monitoring' (2 projec

4 .TcMeasurement
4 B Scopel tescope

4 FA Chart

4 ﬁ Auis

E Sinus_Slowl
t&: Cursor
M Trigger
4 j TwinCAT Monitoring

> [l SYSTEM
k= MOTION

4 PLC
4 1m‘all.lles
4 =] Values Project
- [ Bxternal Types
| References
[d DUTs
[ GVLs
[ POUs
E] MAIN (PRG)

TwinCAT Moenitoring

Scopel tcscope™

TwinCAT _Device.Values.MAIN

* B Ausdruck Datentyp
@t UINT
@ Cosinus_Half LREAL
% | Sinus_Fast 1Y
- 5“-,”5_9: Add to scope
] Sinus_f: éad  Add Watch
® Sinus_\ @ Go To Definition
@ Sinus_§ )
: | Finel &Il References
@ Sinus_§
# Sinus_{ == Copy
= L Si"EI'EF: 7 Delete
d SinusPi

Display Mode
Select All
Input Assistant,

Awuto Declare...

MAIMN [Onling]

Wert Vorbereitet
826
0.52876242 .
N _ROG3INATIA
F12
Cirl+K, R
Ctrl+C
Cel
. I ——
Cirl+&
B2

1 =1 fre:

Ts[[3280 J:=128%10;
SinglePeal] _©  |:=0:

BECKHOFF



TwinCAT 3 Scope

Features

BECKHOFF

Multiselect in the Solution-Explorer

= Common changes can be implemented faster
» Changes that are not possible are shown grayed out
= Scope-comprehensive

Solution Explorer * [ X
g Solution 'TwinCAT Monitoring' (2 projects) =
Fi . TcMeasurement

4 % Scopel.tcscope

4 pA Chart (=
4 ﬁﬁu{is
D Peak|

[EH SinglePeak |
tﬁ: Cursor
4 7Zi Chart
s Fos huis
[P Sinus_Siowd
i:_;_: Cursor
W Trigger
Fi ﬂTwinCATMcrnitnring ¥

U‘? Solution Explorer || REETRSHIRTIE,

Properties

e =

Disabled

Free Sample Time
Sample States
Symbol based
Symbol Comment
Data-Type

Symbaol Index Group
Symbol Index Offset
Symbol Mame
Symbol Size

Target Port

Target System

Use Local Server

Comment
Yisible

Antialias
Line Color
Line Width

Mark Color
Marks
Mark Size

Offzet
Scale Factor
Tirne Shift [ps]

' Antialias

Antialas

False

10
TaskSampleTime
True

REALGA

(4040

g

851 : unknown

PASCALD-NB2 (172.17.216.66.1.1)
False




TwinCAT 3 Scope

Features BECKHOFF

Easy Engineering because of Docking-Windows

MAIN [Online] > Source Control Explorer

TwinCAT_Device.Values.MATN

Expression Type Value Prepared value  Comment
@ SinusPascal LREAL -0.02814435...
4 phi REAL 0
@ Ts INT 1280
@ Treppe INT 18 . [
& Rampe Fast REAL 3.590c20lution Explorer MRS LTI N (TS Source Control Explorer ~ Scopel tcscop
# Rampe_Slow  LREAL 0 = TWinCAT. Device VahiesMATN Chart | Chat |
@i UINT _2 Solution TwinCAT Monitoring' (2 projects) Expression Type Valie Prepared value  Comment Start: 08:17:47.017 | End: 08:17:58,907 | Pos: 0.00:00:01.890 | Time: 08:17:48.907 | Date:
% Rechteckl 1 BOOL 4 [ TcMeasurement : = ik T
e = Bl Scopeltcscope @ SinusPascal  LREAL  0.00849043 .. O || | 0000010000 (B4 4 b bl 00000010 | B o[Olp X ]
@ Rechteck3_1  BOOL i B Chart # phi REAL 1
& Pulsl REAL s foo s @ Ts INT 1280 ||
= @ Peak & Treppe INT 6
f 4 Ej‘\xis @ Rampe_Fast REAL -3.499997 =
; E Pulsl & Rampe_Slow LREAL 0
4 B singlePeak @i UINT 61
B }:_:_:'_ Curser @ Rechteck1 1 BOOL
& ; a4 7 Chart @ Rechteck2 1 BOOL
SinglePealf 0 =0 4§ Auds # Rechteck3 1 BOOL N
= 8| I (chEEh—2+T g B Sinus_Slowl | "
& ; = “ 1 v
i JEEA }:_:_:'_ Cursor
10 t[3208 ) 2%Taf _ 1
% | END IF H’ Trigger z
1z - 4 a TwinCAT Monitoring <
S g @ svsTem .
14 Cosinus_Half[ oosor » |: MOTION =
1E Sinus_VerySlow] 0884 * 4 PLC 7 Ts P
3 :=128%10;
- 1& IF bS5 t-ALSE THEH
i % Vaies 7 SinglePeal B
a3 Sinus VerySlow| 0.9 4 %Values Project | =
i - a3 IF (t[:805 p=2*T3[ 1
rE DSeERRE] == ] [ External Types 5 : To1;
£ i References it : 5
20 Sinus Slowl] 0748 F |:= 3 :‘_d =0 3805 |: =t[ 805 |- 2 *Ta[ 7280 |
21 Sinus_Slow [ SSEE Y = 3 DuTs L EWD_IF
2z Sinus Fast| G52 ¥ F=C 3 GVLs 12
23 Sinua SnFastl Aasr ¥ L 4 |Z POUs 13| phill 1 J=c[AB05)/Ts[ 1280 |;
i [£] MAIN (PRG) 14, Cosinus Half[ 003 » |:=COS(PI[_ 234 » [c[i8m] (2+Ta[ 738l
3 VIsUs Sinus VerySlow 0275 ¥ |:=COS(1*PI[ 234 v |*(c[3805]) /Ta[
[ PlcTask (PlcTask) = 1&  IF bSetfALSE] THEN
e Sinus_Veryslow BER¥~c0S (0.5 *PIEH T} ([T
[&] values Instance £e bSetfALSE := .
15 END_IF
20 sinus_sLowil HEE T ~cos (¢RI T} (o[EEhTeE
21 Sinus S1ow2[ SEEDT b |:= 0O 1+C0OS (4*PI[_ 31 » | ([

2z Sinus_Fast[ 087 ¥ [:=COS{12*PI[ 334 » [*t[1805]/Ta[ 7280 |
23 Simma SaFaatl 0473 & :=ﬁ'i"||1lﬁ Faatl mar » K Sinua STow
M | g

4
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TwinCAT 3 Scope

General Scope Features

BECKHOFF

Long time records are possible

= File store option in Scope properties

» Depending on system resources

= Depending on the amount of channels, sampling rate and record time

Solid data after storing as .svd file

Properties * [ X
Scope Project TwinCAT Measurement.5copeModeProperties v
e =
—
Comment
File Mame Scope Project.tcscope
File Path chusers\pascaldidocumentsiwvisual studio 20104
& Re
Ringbuffer False
Start Record ClientStart
Pl
File Store True H
Record Time 00:00:10:00
File Store
File Store

i@; Pro perties.




TwinCAT 3 Scope

General Scope Features BECKHOFF

Analysis during the record

ruo TwinCAT Measurement Project - Microsoft Visual Studio (Administrator) l‘:l’l {Sk ﬁ
File Edit View Project Build Debug TwinCAT PLC Teamn Data Tools Architecture Test Scope Analyze Window Help
Pl -S| 4 2B 9 -0 -85 b |Release -] | TwinCAT RT (86} || =
! Mew WorkItem = MNew Query = 14 -/} || B & < @& | & ||| <Local> i 1| mEl=i=1"

Solution Explorer

|

j Selution TwinCAT Measurement Project’

4 i TwinCAT Measurement Project
4 ﬂ Scope Project

0.00.0351,954 o O R

¥oqioo] . saiiadold S

T GROWSLOW

It is possible to stop one 4 Caireor

chart for your analysis s T | -
and the recording goes Sl 0000 1,000s 2000 3000 4000 5000 6,000 70005 &obos 9,0b0s 10,000s
on! “ L Chart(1) | ab

| C1
| c2 il
J Trigger 4 4 F Bl |000:0000238 (&3 &2 | & D u,::lg!ﬁ }%(

End: 10:26:53.226 | Pos: 0.00:00:00.23% @ Time: 10:22:51.377 | Date: Montag, 8. Juli 2013

g,24

Sl

4| 1

I T T T T T T T T 1
L—“anlutionEprnrer ﬁ:TearﬂE{plarer 0,00ms 9,33ms  18,67ms 28,00ms 37,33ms 46,67ms 56,00ms 65,33ms 74,67ms 84,DDm5”

Cursor  Target Browser ﬁ Error List B Output ﬁ Pending Changes

Ready
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General Scope Features BECKHOFF

Cursor and Marks

Scope Project™ X

Source Control Explorer Build Explorer - TwinCAT Supplement

‘Chart(1) | Chat | 4 b
Start: 12:42:53776 | End: 12:46:43.815 | Pos: 0.00:00:46.360 | Time: 12:43:40,136 | Date: Montag, 8. Juli 2013
b Ul | 0000000094 | I4 4 b bi (0000046360 |5 D | e[Sl n R R,

1,875~

1,125

0,375 —

—‘M-___ -

-0,375 e

-1,125

-1,875 4

|

Cursor ». Ki
] e (B [
Status Times | C2 Cc2-C1
Absolute Positi.,, 12:43:40:149.00... 12:43:40:213.00... 063 559ms
Record Position  00:46:272 Tm 00:45:437 3m 63,559ms
Chart Position H13.135me 076.634ms 063,539ms 20ms 37,60ms 47,00ms 56,40ms 65,80ms 75,20ms 84,60ms 94,00ms
Channel 3 C2 C2-C1
i o SN o b0 Activation of X- and Y- Cursors
PEAK 000011162780, 000015372575, 4 20979453... . .
DREIECK 507199 4,944006 0,1279907 during the recording

ﬁ: Cursaor r; =
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General Scope Features BECKHOFF

Different zoom and panning functions

Scope Project < QEEGER

"Chart | 4 bk
.Start: 08:58:03.083 | End: 08:59:26.132 | Pos; 0.00:01:21.560 | Time; 08:59:24.643 | Date: Montag, 15. Juli 2013
b gl | 0.00:00:01400 _ bl (0000121560 |45 & (o & I | a@
400 j

320 N A A A n N A

Y N L O A T A

\ [ \ ’ \ ] | \ Zoom and panning functions:
= -Zoom X-Axis
80 -Zoom Y-Axis
D -Zoom Default Display Width

-Zoom Max Out
80 -Panning X Direction
-Panning X and Y Direction

o IR 1]
v ooy ooy
N V U ¥} Vv V V V

I T T T T T T T ] ] 1
0,000s 0,140s 0,280s 0,420s 0,560s 0,700s 0,840 0,980s 1,120s 1,260s 1,400s
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General Scope Features

BECKHOFF

Trigger controlled records

Properties

TriggerGroup 1 TwinCAT.Measurement. TriggerGroupProperties

oz gl =]
i =

Trigger Action EXECUTE_REPORT
4

Comment

Enabled True

File5ave settings

Properties w .2
Trigger 1 TwinCAT.Measurement. TriggerSetProperties -
o | =
4

Channel GROWSLOW

Combine AND

Release RisingEdge

Threshold 12,5
Threshold
Threshold

T - Toolbox

File | Mail | Print |

1 Save the report to the following folder:
Path: |
Format
@ PDF 70 Word 7 Excel
Report Settings Filename: {CHART} Report_{HH_mm_ss} pdf
Report Settings
Report: =

ﬁ F‘ruperties

= Start Record

= Stop Record

= Stop Display

» Restart Display
= Start Subsave
= Stop Subsave
= Execute Report
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TwinCAT 3 Scope

Product Level BECKHOFF

TwinCAT 3 Scope Base

» Integrated into TwinCAT Engineering (TE1000) Setup
= View and local Server

» Machine start-up

= No license required

TwinCAT 3 Scope View Professional

= TE1300 with extended functions: long term records, Subsaves, .NET Control
Integration

= Process control
= Subject to license terms

TwinCAT 3 Scope Server

= Remote Server
=  Activates the extended functions of Professional
» Subject to license terms



TwinCAT 3 Scope
View vs Server

BECKHOFF

= Scope View
— is a TwinCAT 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, Base and
Professional

= Scope Server
— is a TwinCAT 3 function and supplies the software for
the data recording, which is installed on distributed
target devices or on the local target device. The
Server sends the recorded data to the View

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



TwinCAT 3 Scope

View vs Server BECKHOFF

= The TwinCAT Scope View communicates over ADS with
the Scope Servers distributed in the system. The local
Server, which is located with the View on a system, can
be used for the recording of local variables. However, it
Is also used whenever saved Scope data files are
opened in the View. The View displays the signal curves
and is used for the configuration of recordings.

Local TwinCAT System %

TCPAP ADS
It
ADS an A:
) -

TwinCAT System é TwinCAT System %

Iy =)
- .
TR =]

L

Scope Server

Scope Server Scope Server
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Configuration BECKHOFF

* Not only are signal curves represented in the TwinCAT Scope View;
recording configurations are also created. The architecture is
reflected in the tree structure within the Measurement Project in the
Solution Explorer.

 Measurement Scope Project:
Solution Explorer - A X The main level, in which several Scopes can

% - be inserted. The Scopes within a project can
| Solution 'Standard 5cope Project’ (1 project] .
Ry s oo — be controlled independently of one another.

4 Standard Scope Proje .
e - Standard Scope Project:

4 *ﬁ’%ﬂﬁ ) A Scope always stands for a recording
[ Peak configuration. This means that all elements

B Pulst inserted below it are subject to the same

a {1 Cursor @ . . .
{4 co1 recording settings. If you click on a Scope, the
) mn@ﬁrf setting options such as recording duration and
a i} TriggerGroup 1 ring buffer are displayed in the Visual Studio

JFL Triggerl .
- Property window.

ENESIT NI £ Server Exp... W Team Expl..
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Configuration BECKHOFF

= Chart:
Several charts can exist in parallel in a Scope. They are the actual
display area in the view and provide the time base. Each chart has
its own toolbar for changing the display. The color and axis settings
can be made in the Property window.

Solution Explorer [ X .
i | | A chart can have several axes. An axis
| Solution 'Standard Scope Project' 1 project) ,
« [l Measurement Scope Project @ provides the range of values for the connected
« B i Ropehioert channels. Amongst others, the automatic or
o dos Ais free scaling can be set in the Property window.
%EQTMW  Cursor:
) H:%rfﬂ“r'ﬂ. Cursors are hierarchically assigned to the
L coL charts. X and Y cursors can be added within a
. mTrigﬁrf chart. In the Cursor Tool window you can see
4 B TiiggerSioupl amongst other things the current values of the

JL Triggerl

signal/cursor interface and also differences to
ENRA NN B Server Exp... W Team Expl... Other cursors.
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Configuration BECKHOFF

Triggers are assigned to the Scopes in the tree structure of the
Scope View. The trigger action, e.g. Stop Record, can be set in the
Property window of the trigger group. The underlying triggers can
be logically linked to a trigger condition. The variable selection

Solution Explorer ~ B X also takes place here in the Property
= window.

f j Solution 'Standard Scope Project’ (1 project)
4 [l Measurement Scope Project @
4 i Standard Scope Project @
4 23 Chart @
4 E Axis
@ GrowSlow
E Peak
B Pulsl
4 i Cursor @
[+ co
[+ co2
4 Ji Trigger @
4 J TriggerGroup 1
J1 Triggerl

SRRSO B Server Exp... W Team Expl...
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Window BECKHOFF

file Edit View Project Build Debug TwinCAT PLC Team Data Tools Test Scops Window Help
==zl s ZH|9 -0 -
ScopelSignals e | L= N

b i OB 2RE[d || Lo A 2NEE G-

e . —

D | e | =

.
» The interfaces for the
= NC Azis 1 4 1 | Position absolute TwinZAT Measuren =
- Selution TwinCAT Measurement Projer » B Siat 142947750 End: 1423:57.084 | Pos: 0000000333 Time: 142948133 | Date: Dienctag, 14 Msi 2013 a0 =
a TwlnCyﬂ Measurement Projectil e i S -t o = =
control of the Scope | fazs R T T ]
4 8 NC Aus1 I pr—— Comment
. . . . 4 =5 Position absolute | ) | | : ] | Show Name False
fll ACTPOS e .
IeW a re IVI e I n O B seTros Grid Color | R
a E Pasgition modulo il Grid Line Width 1
- . . HH ACTPOSMODULO SublGrid Divisions 5
several individual T
4 foe Veocity | | | i 1 i | Use SubGrid False
Bl ACTVELOD 1 | | | - =
1 E SETVELD | | Auto Scale True
winaows ( 100 + L hecelrsion | A P | aivm o
it J.:‘ETQCE dogis Min o
. . BH seTacc T RO ANS o Lagarithmic .
d th F *’:’ Position Lag i
WI n OWS a n d el r EH«I ishadd Color W o0 255
Fl L___ Curser ? -
i Line Width 1
ngn . 1} co :
5 Ticks 10
- cm S
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Status Times cH
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¥ @ TONCNcTaskss) | | SretPes £
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TwinCAT 3 Scope
Window

= Solution Explorer

— Display of the project structure within a
solution.

BECKHOFF

Solution Explorer

£
4 Solution ‘TwinCAT Measurement Proje: »
4 TwinCAT Measurement Projectl0 |
a i Scope NC Project
4 373 NCAxs1
4 v Position absolute
HEH ACTPOS
B SETPOS =
-i‘i"‘ Position modulo
A ACTPOSMODULO
B SETPOSMODULO
,{E Velocity
[ ACTVELO
HH SETVELO
3{2 Acceleration
L ACTACC
B SETACC
4 E Position Lag
HH POSDIFF
4 u__ Cursor
i co1
b= co2
M Trigger
4 | TwinCAT Project -

[

{ : i k

&3 Solution Explorer




TwinCAT 3 Scope
Window

= Cursor

— Display of the values present at the X/Y-
Cursor.

BECKHOFF

Pl Bsbe vV DB

7
Status Times co1
[¥] Absolute Po... 14:29:49:13.000..
¥ Record Posit... 01:263 066
V| Chart Position 00:880 00s
Channel Co1 -
[¥] ACTPOS 77,043636501033
v| SETPOS 77,043636501033 =
¥ ACTPOSMO... 77,043636501033
v| SETPOSMO... 77.043636501
(v . 288 83851198
[¥] SETVELO 2863875

¥-Axec

(¥| Position abs...

< [<

Velocity

cceleration

i}
| Position Lag

C02

32,9955998211...
32,9950998211...
-234,00000035...
-780,00000119..,
-7,8000000119...
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Window BECKHOFF

= 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 item "Clear Error List".

Error List * X
& 0 Errors |_:_&ﬂWarnings i) 6 Messages | Clear

Descrniption File

)1 "TwinCAT Measurement' (14:29:47.659): Scope state changed. Scope NC Project
Current state -> CONNECTED

) 2 "TwinCAT Measurement' (14:29:47.784): Scope state changed. Scope NC Project
Current state -> RUNNING

i) 3 "TwinCAT Measurement' (14:29:47.831): Scope state changed. Scope NC Project
Current state -> RECORD

i) 4 "TwinCAT Measurement' (14:29:57.279): Scope state changed. Scope NC Project
Current state -> REPLY

i) 5 "TwinCAT Measurement’ (14:30:27.698): Created X-Cursor "C01" Scope NC Project
i) 6 "TwinCAT Measurement' (14:30:20.566): Created Y-Cursor "C 02" Scope NC Project




TwinCAT 3 Scope

Window BECKHOFF

= Target Browser

— With the target browser you can be add Scope configuration
channels via their symbol names.

Target Browser *aX
8 (30, : b ¢t

F‘_GUTES “ 1| Name Type “
- =] PATRICKE-NB & ActAcc wveat B
& Pictasic G50} 9 ActPos LREAL |_
: a iwﬂi::ﬂ“ksa || ActPosModulo LREAL -

) @ Asis 1, =|| | BN ActVelo LREAL

& Avis 2. Y CtrlOutput LREAL

A Avis 3. B8y DriveOutput  LREAL

@ Axdss, | U39 ErrState UDINT

@ Avis 5. U3 QverrideV UDINT
& N.s 08y ocn | | B PasDiff | RFAI >

F m ¥ 4 | I b



TwinCAT 3 Scope
Window

* Properties

— The settings of the respective element that
Is marked in the Solution Explorer can be
modified here.

BECKHOFF

Properties

"l;l)(

Position absolute TwinCAT.Measuren

w=

ip= il | _I

4

Comment
Show Name

Grid Color

Grid Line Width
SubGrid Divisions
Use Grid

Use SubGrid

Auto Scale
HAoas Max
Axis Min
Loganthmic

Color

Line Width
Ticks
Visible

Auto Scale
Auto Scale

False

B 47;79;79
1

5

True

False

True
0
0
False

B o:0;255
1

10
True
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Window BECKHOFF

Tincapoen  [EEIEEIEE |

= Scope View Control T o
— Display of the individual 1] oovovosom 4 4 b M |0ovo0on3s |6 0[] Ik e X R
charts. The charts can be vd /A N\
i N/ N/ N
displayed next to each other o - -
or in overlapping tabs within oy Ve TN

the control, exactly like all N/ N/ \
other windows. 7N BN

0 ot =4
300 \\ / _\\\ P / _\\\.
AN AN T
-100 \/_ \/\L/ _\\ /_

-104

I T T T T T T T T 1
0,000s 0,888s 1,777 2,666s 3,555s 4,444s 53335 65,2225 7,111z 8,000s
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BECKHOFF
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Installation
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TwinCAT 3 Scope

Project Types BECKHOFF

» Empty Measurement Project

= Scope configurations (.sv2 | .tcscope) or scope data (.svd) can subsequently
be inserted here.

Ke- Empty Measurement Project TWinCAT Measurement Type: TwinCAT Measurement

Creates an Empty Measurement Project.

Measurement Scope Project TwinCAT Measurement
Measurement Scope Project with Reporting TwinCAT Measurement

Measurement Scope NC Project TwinCAT Measurement




TwinCAT 3 Scope

Project Types BECKHOFF

= Measurement Scope Project
= Contains a Scope instance as well as a pre-configured chart and an axis.

E Empty Measurerment Project TwinCAT Measurement Type: TwinCAT Measurement
Creates a Measurement Scope Project that

%;;,: Measurement Scope Project P HCAT M ent includes a Sc_npe Instance with a Chart and
=== ' an empty Axis,

Measurement Scope Project with Reporting TwinCAT Measurement

Measurement Scope MC Project TwinCAT Measurernent




TwinCAT 3 Scope

Project Types BECKHOFF

» Measurement Scope Project with Reporting

= See "Measurement Scope Project" + a ready-made printing template for
printing charts.

Ermpty Measurernent Project TwinCAT Measurernent Type: TwinCAT Measurement

Creates a Measurement Scope Project that
includes a Scope Instance with a Chart and
an empty Axis as well as a default
Reporting template.

Measurement Scope Project TwinCAT Measurement

Measurement Scope Project with Fiepm_ﬁng TwinCAT Measurement

Measurernent Scope NC Project TwinCAT Measurernent
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Project Types BECKHOFF

» Measurement Scope NC Project

= Contains a Scope instance that has been specially pre-configured for
working with axes.

E Ermnpty Measurement Project TwinCAT Measurernent Type: TwinCAT Measurement
Creates a Measurement Scope NC Project
Measurement Scope Project TwinCAT Measurement Hhiat neludes;a hask aned e Gk for th

primary MC-Axis Parameter with local
linked Channels.
Measurement Scope Project with Reporting TwinCAT Measurement

Measurement Si:upe NC Project TwinCAT Measurement
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— BECKHOFF

= Scope History
= |nstallation
= Features
= General Features
=_Product Levels '
= Scope Details
= Scope-Menu
= Lab eIl o .
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Scope Menu BECKHOFF
= Target Browser Scope | Window Help
. ‘4 Target Browser
— Opens the target browser for variable |,. e
selection from local or remote servers | . sedproject By e-msil..
2 Clear Error List

Change Ads Symbol...

[ | Cursor W”‘]dOW Change Index Group...
. New Chart
— Opens the cursor window.

New Axis
New Empty Channel Ctri+Alt+Y

F-L M\» i{

Delete

Export to CSV
Export to Binary

Save Data

B

Scope Messages »
E Local Scope Server...

Options...




TwinCAT 3 Scope

Scope Menu BECKHOFF
» Send Project By E-Mail... Scope | Window Help
. ‘4 Target Browser
— Context menu of the Scope instance |1 o winie
to be sent - > Send Project By Email |  scaprojecty e
If the Scope is to contain data (Scope | ¢ ClearErrorLis
. Change Ads Symbol...
State: Reply), then you can select Chanosinda: dioont:
whether the data should also be sent. | . ... co.q
< New Axis
_ alil New Empty Channel Ctri+Alt+Y
= Clear Error List Delete
— Deletes all entries (Error | Warning | :P”““'f‘"’
. port to Binary
Message) of the Curre_ntly active Wrcwrar
Scope from the error list. Scope Messages '
E Local Scope Server...
Options...




TwinCAT 3 Scope

Scope Menu BECKHOFF
» Change Ads Symbol... Scope | Window Help
— Dialog for the replacement of i S
character strings. The symbol names | . scdproject ey emsit.
of all channels located below the 2. Clear Error List
selected element are edited. G
A MNew Chart
= Change Index Group... it S S
— Dialog for incrementing / Delete
decrementing the Index Group / S
Index Offset. The acquisitions of all | """
channels located below the selected Scope Messages .
element are edited. = ol seepesencr




TwinCAT 3 Scope

Scope Menu BECKHOFF
= New Chart Scope | Window Help
cgq s ‘4 Target Browser
— Creates a new chart within the b o
Scope. ) Send Project By E-Mail..
2 Clear Error List

Change Ads Symbol...
[ | NeW AX|S Change Index Group...

. Cgy » ad:  MNew Chart
— Creates a new axis within the chart. If |, | .
the selected element is not a chart, il New Empty Channel Ctrl+ Alt+Y
then a new chart is additionally Delete
Created Export to CSV
. Export to Binary
@ SaveData
Scope Messages »

= New Empty Channel B0 Local Scope Seves..

— Creates a new channel within the Options..
axis. If no axis is selected, then a
new axis is additionally created.




TwinCAT 3 Scope

Scope Menu BECKHOFF

u Delete Scope | Window Help

— Deletes the element currently
selected in the Solution Explorer.

Target Browser

Cursor Window

Send Project By E-Mail...
Clear Error List

Change Ads Symbol...

U F R

Change Index Group...

New Chart

New Axis

New Empty Channel Ctri+Alt+Y

F-L M:' i{

Delete

Export to CSV
Export to Binary

Save Data

B

Scope Messages »
E Local Scope Server...

Options...
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Scope Menu BECKHOFF
= Export to CSV Scope | Window Help
. ;' Target Browser
— Export data to a CSV file b o
J 5end Project By E-Mail...
2 Clear Error List

u EXpOI’t tO Blnary Change Ads Symbol...
— Export data to a Binary file Ghangsindex ioup:

New Chart
New Axis
New Empty Channel Ctri+Alt+Y

F-L M:' i{

Delete

Export to CSV
Export to Binary

Save Data

B

Scope Messages »
E Local Scope Server...

Options...
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Scope Menu BECKHOFF
= Save Data Scope | Window Help
. . ‘4 Target Browser
— After stopping the recording, the e i
current data including the ) Send Project By E-Mail..
configuration can be saved in a .svd | £ Cleerrorlist
fl Change Ads Symbol...
le. Change Index Group...
— The generated Scope data file (.svd) | newchan
can be added directly to the , Mewas
. . i New Empty Channel Ctri+Alt+Y
Measurement Project or saved in a e
directory of your choice via the Export to CSV
directory selection dialog. Export to Binary
@ SaveData
Scope Messages »
E Local Scope Server...
Options...
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Scope Menu BECKHOFF
= Scope Messages Scope | Window Help
. ‘4 Target Browser
— Some frequently occurring message | oo window
boxes in the scope are equipped With | i seodproject 8y el
a checkbox "Remember my answer | £ ClearErorList
and don't ask again!" so that the E:jf‘ sy
guestion is not repeated the next i
time. This makes the handling of the |1 newas
. . . 1 oW a rl+ AR+
program individually adjustable for T ey e i
Delete
each user. If a message box has = ﬂﬂt e
. . . port to
been deactivated, it can be activated Export to Binary
again here. la SaveDato
Scope Messages b
E Local Scope Server...
Options...




TwinCAT 3 Scope

Scope Menu BECKHOFF

» | ocal Scope Server... Scope Window Help

— Opens the configuration interface of et
the Scope Server.

Cursor Window

Send Project By E-Mail...
Clear Error List
Change Ads Symbol...

[ | OpthﬂS . Change Index Group...

— Opens the Visual Studio Options e
window and selects the Scope entry.

U F R

F-L M\» i{

New Empty Channel Ctri+Alt+Y
Delete

Export to CSV
Export to Binary
@ SaveData

Scope Messages »
E Local Scope Server...

Options...
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TwinCAT 3 Scope

Toolbar BECKHOFF

= The default Measurement toolbar includes commands to
Start and Stop recording.

= Other commands can be added by selecting the down
arrow and then customize.

engzafl

Add or Remove Buttons=| |

Record

Stop Record

RIS
ERAnAR

Customize...

Reset Toolbar
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TwinCAT 3 Scope

Properties BECKHOFF

= Each item in the Solution Explorer (Scope, Chart, Axis,
and Channel) has it's own properties window.

Solution Explorer * O X
-
-7 Solution ‘Standard Scope Project’ (1 project)
4 i Measurement Scope Project
4 i standard Scope Project
4 7D Chart
4 E Aois

GrowSlow

a4 P Trigger
4 P TriggerGroup 1
J1 Triggerl

..:I ATl B Server Exp... W Team Expl...
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Properties BECKHOFF

» Project properties include:
— File Name and File Path
— Record Time Days:Hours:Minutes:Seconds

Properties - * 01 x

Scope Project TwinCAT.Measurement.ScopeModeProperties v

fa] Solution 'TwinCAT Measurement Pre L
4 figll TwinCAT Measurement Projectd

4 7| Scope Project

=1

Auto Save Path E]

4 ®H Cpon C-Dmment |
‘_E A File Name Scope Project.tcscope
0 Channel File Path chusersiuserl\documentshvisual stus
H:_— Cursor File Stare True
4 ﬂ.l Trigger Filename fask {SCOPE}_AutoSave (HH mm_ss}
4 JiL TriggerGroup 01 Graphics GDI_Plus
JL Trigger01 Record Time 00:00:10:00
Restart Record False
Ringbuffer False
Start Record ClientStart

Use Auto Save False



TwinCAT 3 Scope

Properties BECKHOFF

» Project properties include:

— File Store specifies whether the server should
temporarily save the data in a local file or whether it
should keep the data only in the RAM. The selection
should be selected depending on the amount of the
data to be recorded and the recording device. That
way the access time is better if only the RAM is used.
In case of larger quantities of data, however, it is
usually necessary to use the file store.

Scc-pe Project TwinCAT.Measurement.ScopeModeProperties

fa] Solution 'TwinCAT Measurement Pre St Eave Dtk =
F| ‘i‘ TwinCAT Measurement Prﬂjectel .
4 '" SFEPE Pl'ﬂjff.l File Mame Scope Project.tcscope
4 ,-mo' Chart File Path chusershuserldocuments'visual stu
4 '!TE Axis File Store True
E Channel Filename Mask {SCOPE}_AutoSave {HH_mm_ss}
H:. C Graphics GDI_Plus
S Record Ti 00:00:10:00
3 ecord Time =00:10:
|
m Trlgger Restart Record False
4 Ji Tr|ggerGreup 01 Ringbuffer False
JL Trigger01 Start Record ClientStart

Use Auto Save False



TwinCAT 3 Scope

Properties BECKHOFF

» Project properties include:

— Start Record selects whether the recording should
start on actuation of the recording button (client start)
or on receipt of a trigger event (trigger start).

Properties * 4 X
Scope Project TwinCAT.Measurermnent.5copeModeProperties

O=_ | Z
fa] Solution 'TwinCAT Measurement Pre Kt Save Path =

4 figll TwinCAT Measurement Projectd IR,
L E—.'.' EEEPE Prﬂjl!tl File Mame Scope Project.tcscope
4 ZH Chart File Path chusersiuserl \documentsivisual stus
A iﬁ Bis File Store True
E Channal Filename Mask {SCOPE}_AutoSave {HH_mm_ss}
H:. 'C Graphics GDT_Plus
S Record Ti 00:00:10:00
g ecord Time 00:10:
|
ﬂ Trlgg?r Restart Record False
4 JiL TriggerGroup 01 Rusjbiies e
JL Trigger01 Start Record ClientStart

Use Auto Save False



TwinCAT 3 Scope

Properties BECKHOFF

» Project properties include:

— Ring Buffer defines how a server is to react on
reaching the end of the recording time.

Properties * 4 X
Scope Project TwinCAT.Measurermnent.5copeModeProperties -

O=_ | Z
fa] Solution 'TwinCAT Measurement Pre Kt Save Path =

4 figll TwinCAT Measurement Projectd

: Comment
|l SEDPE Project File Mame Scope Project.tescope
4 ZH Chart File Path chusersiuserl \documentsivisual stus
A iﬁ Bis File Store True
E Channel Filename Mask {SCOPE}_AutoSave {HH_mm_ss}
H:. 'C Graphics GDT_Plus
S Record Ti 00:00:10:00
ecord Time =00:10:
A Tri
ﬂ rlgg?r Restart Record False
4 Ji Trlgg'_arGrnup o1 Rusjbiies e
JL Trigger01 Start Record ClientStart

Use Auto Save False
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Properties BECKHOFF

— Ring Buffer active: the recording is not stopped;
iInstead, the oldest data in the memory are
overwritten. The consequence is that the start time of
the recording increases. The recording is only
stopped when the stop button is actuated.

— Ring Buffer inactive: the recording is stopped on
reaching the end of the recording time. The recording
can be terminated prematurely via the stop button.

Properties - * 1 X
Scope Project TwinCAT.Measurermnent.5copeModeProperties

fal Iutn:.rn TwinCAT Measuremeht Prc Kt Save Path =
4 il TmeT Measremet Prﬂjectel IR,
4 7| Scope Project File Mame Scope Project.tcscope
4 ZH Chart File Path chusers\userl\documents\visual stui
A iﬁ Bis File Store True
E Channel Filename Mask {SCOPE}_AutoSave {HH_mm_ss}
H:. C Graphics GDI_Plus
et Record Ti 00:00:10:00
g ecord Time :00:10
F|
m Trlggn.ir Restart Record False
4 Ji Trlgg'_arGrnup o1 Rusjbiies e
JL Trigger 01 Start Record ClientStart

Use Auto Save False
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Properties

BECKHOFF

= Chart properties include:

— Auto Start — Live display when
recording is started

— Default Display Time — Width of
time to display on the chart

— Time Bar — Displays the time
values across the bottom of the
chart

bl Solution TwinCAT Measurement Prc
r TwinCAT Measurement Projectd

F E Scope Project

4 fa Ais
HL Channel
i:‘l: Cursor
4 [l Trigger
4 fiL TriggerGroup 01
JL Trigger 01

Properties

Chart TwinCAT.Measurement.ChartModeProperties

o= E"
E Behaviour
Auto Start
Default Display Time
Tirme Bar
Teol Bar
E Color

Border Color

Chart Color
E Common

Comment
Show Mame
B X-Axis Grid
Uze ¥-Axiz Grid
Use X-Axis SubGrid
X-Grid Color
X-Grid Line Width
A-5SubGrid Divisions
B X-Axis Style
Ticks
A-Axis Color
X-Axis Line Width
B Y-Settings
Scale on Zoom
Stacked Y-Axes
Y-Zoom

True
00:00:10
True
True

[] 225,228,232
[ ] 238,238, 238

False

True

False

B 47.79.79
1

5

10
Bl 47.79.79
1

True
False
True
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Properties

BECKHOFF

= Chart properties include:

— Tool Bar — Toggles the chart tool
bar which provides display
controls for viewing specific time
periods and zooming.

— Itis also possible to start and stop
the display, which does not affect
the recording of the data.

1 |[ 0.00:00:10.000) | |[p-00:00:00.000

EIE o 1

bad Solution ‘TwinCAT Measurement Prc
4 TwinCAT Measurerment Projectd

4 ﬁ Scope Project

4 fos Avis
Y Channel
H: Cursor
4 P Trigger
4 Pl TriggerGroup 01

JL Trigger 01

Properties
Chart TwinCAT.Measurement.ChartModeProperties

(1%

=

=

=

=

=

=

Eehaviour
Auto Start
Default Display Time
Tirme Bar

Teol Bar

Color

Border Color

Chart Color
Commaon
Comment

Show Mame

X-Axis Grid

Uze ¥-Axiz Grid

Use X-Axis SubGrid
X-Grid Color

X-Grid Line Width
A-5SubGrid Divisions
X-Axis Style

Ticks

A-Axis Color

X-Axis Line Width
¥-Settings

Scale on Zoom
Stacked Y-Axes
Y-Zoom

True
00:00:10
True
True

[] 225,228,232
[ ] 238,238, 238

False

True

False

B 47.79.79
1

5

10
Bl 47.79.79
1

True
False
True



TwinCAT 3 Scope

Properties BECKHOFF

Properties
Chart TwinCAT.Measurement.ChartModeProperties -
= Chart properties include: L
E Behaviour
— Border and Chart colors Auto Star True =
. Default Display Time 00:00:10
selections can be made from Tirme Bar True
. Teol Bar True
either the color pallet tool or & Color
directly with an RGB value e — e
E Common
Comment
Show Mame False
B X-Axis Grid
Uze ¥-Axiz Grid True
Use X-Axis SubGrid False
X-Grid Color B 47.79.79
A-Grid Line Width 1
#-5ubGrid Divisions 3
B X-Axis Style
bad Solution ‘TwinCAT Measurement Prc Ticks 10
4 TwinCATMeasurementprcr_iecm ¥- Mz Color - 47,79, 79
B Y-Settings
“ E,ﬂxis Scale on Zoom True
# Channel Stacked Y-Axes False
H: Euesl Y-Zoom True

4 P Trigger
4 Pl TriggerGroup 01

JL Trigger 01
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Properties

BECKHOFF

= Chart properties include:

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

— Use X-Axis SubGrid: Auxiliary
lines for the finer X-subdivision of
the main grid can be shown or

hidden here.

bad Solution ‘TwinCAT Measurement Prc
4 TwinCAT Measurerment Projectd

4 ﬁ Scope Project

4

4 fs Ms
Y Channel
H: Cursor
P Trigger
4 Pl TriggerGroup 01

JL Trigger 01

Properties

Chart TwinCAT.Measurement.ChartModeProperties

o= E"
E Behaviour
Auto Start
Default Display Time
Tirme Bar
Teol Bar
E Color

Border Color

Chart Color
E Common

Comment
Show Mame
B X-Axis Grid
Uze ¥-Axiz Grid
Use X-Axis SubGrid
X-Grid Color
X-Grid Line Width
A-5SubGrid Divisions
B X-Axis Style
Ticks
A-Axis Color
X-Axis Line Width
B Y-Settings
Scale on Zoom
Stacked Y-Axes
Y-Zoom

True
00:00:10
True
True

[] 225,228,232
[ ] 238,238, 238

False

True

False

B 47.79.79
1

5

10
Bl 47.79.79
1

True
False
True
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Properties

BECKHOFF

= Chart properties include:

— X-Grid Color: The color of the
grid.

— X-Grind Line Width: Line width
of the grid in pixels.

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

bad Solution ‘TwinCAT Measurement Prc
4 TwinCAT Measurerment Projectd

4 ﬁ Scope Project

4 fos Avis
Y Channel
H: Cursor
4 P Trigger
4 Pl TriggerGroup 01
JL Trigger 01

Properties

Chart TwinCAT.Measurement.ChartModeProperties

o= E"
E Behaviour
Auto Start
Default Display Time
Tirme Bar
Teol Bar
E Color

Border Color

Chart Color
E Common

Comment
Show Mame
B X-Axis Grid
Uze ¥-Axiz Grid
Use X-Axis SubGrid
X-Grid Color
X-Grid Line Width
A-5SubGrid Divisions
B X-Axis Style
Ticks
A-Axis Color
X-Axis Line Width
B Y-Settings
Scale on Zoom
Stacked Y-Axes
Y-Zoom

True
00:00:10
True
True

[] 225,228,232
[ ] 238,238, 238

False

True

False

B 47.79.79
1

5

10
Bl 47.79.79
1

True
False
True
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Properties BECKHOFF

Properties
Chart TwinCAT.Measurement.ChartModeProperties \
= Chart properties include: L
= Behaviour
— Ticks: The number of Auto Sar True ]
. n s Default Display Time 00:00:10
subdivisions. Time Ba =
Tool Bar True
— X-Axis Color: The color of the X- & ceer
] Border Color |:| 225, 228, 232
axis. Chart Calor [ ] 228, 238,238

B Common

— X-Axis Line Width: Line width of ~ commen

. . . Show Mame False
the axis in pixels. 2 X-Axis Grid
Uze ¥-Axiz Grid True
Use X-Axis SubGrid False
X-Grid Color B 47.79.79
A-Grid Line Width 1
A-5SubGrid Divisions 3
B X-Axis Style
bad Solution ‘TwinCAT Measurement Prc Ticks 10
4 TwinCAT Measurement Projectd ¥-fwis Color - 47,79, 79
B Y-Settings
“ E Axis Scale on Zoom True
# Channel Stacked Y-Axes False
H: Euesl Y-Zoom True

4 P Trigger
4 Pl TriggerGroup 01

JL Trigger 01
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Properties

BECKHOFF

= Chart properties include:

— Scale on Zoom: If this option is
selected, the chart instructs all
axes (X and Y) to perform auto
scaling after a zoom or panning
action. As a result the selected
range may be expanded.

bad Solution ‘TwinCAT Measurement Prc
4 TwinCAT Measurerment Projectd

4 ﬁ Scope Project

4 fs Ms
Y Channel
H: Cursor
4 P Trigger
4 Pl TriggerGroup 01

JL Trigger 01

Properties

Chart TwinCAT.Measurement.ChartModeProperties

=]

E Behaviour
Auto Start
Default Display Time
Tirme Bar
Teol Bar
E Color

Border Color

Chart Color
E Common

Comment
Show Mame
B X-Axis Grid
Uze ¥-Axiz Grid
Use X-Axis SubGrid
X-Grid Color
X-Grid Line Width
A-5SubGrid Divisions
B X-Axis Style
Ticks
A-Axis Color
X-Axis Line Width
B Y-Settings
Scale on Zoom
Stacked Y-Axes
Y-Zoom

True
00:00:10
True
True

[] 225,228,232
[ ] 238,238, 238

False

True

False

B 47.79.79
1

5

10
Bl 47.79.79
1

True
False
True



TwinCAT 3 Scope

Properties

= Chart properties include:

— Stacked Y-axes: With this setting
you can select whether the axes
of a chart are to be positioned
next to each other in order to
display the values of the added
channels within the same area or
whether the axes are to be
displayed above one another in
order to obtain a separate display
area for each.

bad Solution 'TwinCAT Measurement Prc
“ TwinCAT Measurement Projectd

Fi ﬁ Scope Project

4 Joi Axis
] Channel
i:‘_l—n Cursor
4 P Trigger
4 Qi TriggerGroup 01
JL Trigger 01

ni% E"

B Behaviour
Auto Start
Default Display Time

Tirme Bar
Teol Bar
E Color
Border Color
Chart Color
E Common
Comment
Show Mame
B X-Axis Grid
Uze ¥-Axiz Grid
Use X-Axis SubGrid
X-Grid Color
X-Grid Line Width
A-5SubGrid Divisions
B X-Axis Style
Ticks
A-Axis Color
X-Axis Line Width
B Y-Settings
Scale on Zoom
Stacked Y-Axes
Y-Zoom

BECKHOFF

True
00:00:10
True
True

[] 225,228,232
[ ] 238,238, 238

False

True

False

B 47.79.79
1

5

10
Bl 47.79.79
1

True
False
True
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Properties
Chart TwinCAT.Measurement.ChartModeProperties \

= Chart properties include:

— Y-Zoom: The behavior of a chart
when zooming can be set via the
Y-Zoom. If the option is set, you
can navigate in the data of a chart
In the Y-direction as well. This
iIncludes both zooming and
panning (shifting the display with
the mouse).

bad Solution ‘TwinCAT Measurement Prc
4 TwinCAT Measurerment Projectd

4 ﬁ Scope Project

4 fos Avis
Y Channel
H: Cursor
4 P Trigger
4 Pl TriggerGroup 01

JL Trigger 01

Default Display Time
Tirme Bar

Teol Bar

E Color

Border Color

Chart Color

B Common

Comment

Show Mame

B X-Axis Grid

Use X-Axis Grid

Use X-Axis SubGrid
X-Grid Color
A-Grid Line Width
A-5SubGrid Divisions

B X-Axis Style

Ticks
#-Axis Color
K-Axis Line Width

B Y-Settings

Scale on foom
Stacked Y-Axes
Y-Zoom

True
00:00:10
True
True

[] 225,228,232
[ ] 238,238, 238

False

True

False

B 47.79.79
1

5

10
Bl 47.79.79
1

True
False
True
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= AXis properties include:

— Comment: A free comment can
be saved here. —

— Show Name: Defines whether the = o

omment

Axis TwinCAT.Measurement. AxisModeProperties -

name of the chart is shown in the _ shewtome Fakse
r
graph . Grid Color B 47.79.79
Grid Line Width 1
SubGrid Divisions 3
Uze Grid True
Uze SubGrid False
bﬂ'_-| Solution "TwinCAT Measurement Pre B Scale
4 TwinCAT Measurement Projectd Auto Scale True
d @ Scope Project Asis Max 0
4 =3 Chart Azxis Min ]
4 :Eﬁm Legarithrmic False
HY Channel B Style
H— Cursor Color Bl 47.79.79
a4 J Trigger Line Width 1
4 FIL TriggerGroup 01 Ticks 10

JL Trigger 01 Visible True
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» AXis properties include:
— Grid Color: The color of the grid.

. . . . . Axis TwinCAT.Measurement. AxisModeProperties -
— Grid Line Width: Line width of = m,
the grid in pixels. S
Comment
Show Mame False
E Grid
Grid Color B 47.79.79
Grid Line Width 1
SubGrid Divisions 3
Uze Grid True
Uze SubGrid False
bﬂ'_-| Solution "TwinCAT Measurement Pre B Scale
4 TwinCAT Measurement Projectd Auto Scale True
Fl Scope Project o o
4 =3 Chart Azxis Min ]
: Logarithmic False
HY Channel B Style
H— Cursor Color Bl 47.79.79
a4 J Trigger Line Width 1
4 Pl TriggerGroup 01 Ticks 10

JL Trigger 01 Visible True
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Properties

= AXis properties include:

— 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.

fd Solution TwinCAT Measurement Pre
4 TwinCAT Measurement Projectd
4 Scope Project

HH Channel
H: Cursor
4 il Trigger
4 Jil TriggerGroup 01
FL Triggerl

BECKHOFF

Axis TwinCAT.Measurement. AxisModeProperties

=%

B Common

Comment

Show Mame
B Grid
Grid Color

Grid Line Width
SubGrid Divisions

Uze Grid
Uze SubGrid
Bl Scale
Auto Scale
Az Max
Azxis Min
Lagarithrmic
B Style
Color
Line Width
Ticks
Visible

False

B 47.79.79
1

5

True

False

True
0
0
False

Bl 47.79.79
1
10

True
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= AXis properties include:
— Use Grid: The Y-subdivisions of

the aXiS Can be Shown Or hidden .:;isﬂ'l;winCAT.I"-.-'1ea5|_|rement.;ﬂxiandeF‘rnperties -
here. E Common
Comment
— Use SubGrid: Auxiliary lines for ~_ shewtme Faise
the finer Y-subdivision of the main i cole W +7.79.79
. . Grid Line Width 1
grid can be shown or hidden here.  suciaiisions 5
Auxiliary lines have no axis = Foe
. B Scale
Iabelllng' Auto Scale True
Aoz Max 0
Axis Min 0
Lagarithrmic False
B Style
fd Solution TwinCAT Measurement Pre Color - 47,79, 79
F gizfniztﬂrz?;crement Project4 Line Width 1
Ticks 10
. Visible True
H Channel
W

4 Jil TriggerGroup 01
FL Triggerl



TwinCAT 3 Scope

Properties BECKHOFF

= AXis properties include:

— Auto Scale: If Auto Scale is
active, each axis is scaled such
that the last-known minimum and & commen

Axis TwinCAT.Measurement. AxisModeProperties -

Comment

maximum of all connected i o
. . . . B Grid
channels lie within the display e e
Grid Line Width 1
range' SubGrid Divisions 5
Use Grid True
Use SubGnd False
B Scale
Auto Scale True
HAoais Max 0
Az Min 0
Lagarithrmic False
B Style
w'__| Solution 'TwinCAT Measurement Prc Color - A7.79, 79
Fl TwinCAT Measurement Projectd Line Width 1
Fl @ Scope Project ik
4 =8 Chart TiCkS ].D
. Visible True
H Channel
H: Cursor
4 il Trigger

4 Jil TriggerGroup 01
FL Triggerl
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Properties BECKHOFF

= AXis properties include:

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

Axis TwinCAT.Measurement. AxisModeProperties -

Comment
— Axis Min: If Auto Scale is 1] Soom Ko False
iInactive, the minimum value can Grid Color W 47.70.79
. . Grid Line Width 1
be edited dlreCtIy. SubGrid Divisions 5
Uze Grid True
— Logarithmic: Switches between i False
logarithmic and linear scaling of Auto Scale True
Az Max ]
the axes. Asis Min 0
Lagarithrmic False
B Style
fd Solution TwinCAT Measurement Pre Color - 47,79, 79
4 TwinCAT Mea.s-urement Projectd Line Width 1
4 @Scupeprqect = I S
] Visible True
H Channel
H:Cursu:ur
4 Ji Trigger

4 Jil TriggerGroup 01
FL Triggerl
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Properties

» AXis properties include:
— Color: The color of the axis.

— Line Width: The line width In
pixels.

fd Solution TwinCAT Measurement Pre
4 TwinCAT Measurement Projectd
4 Scope Project
4 7l Chart

HE] Channel
H: Cursor
4 il Trigger
4 Jil TriggerGroup 01
FL Triggerl

BECKHOFF

Axis TwinCAT.Measurement. AxisModeProperties

o= E"l"

B Common

Comment
Show Mame
Grid

Grid Color

Grid Line Width
SubGrid Divisions
Uze Grid

Uze SubGrid
Scale

Auto Scale
Az Max

Azxis Min
Lagarithrmic
Style

Color

Line Width
Ticks

Visible

False

B 47.79.79
1

5

True

False

True
0
0
False

Bl 47.79.79
1

10

True
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Axis TwinCAT.Measurement.AxisNodeProperties -
= AXis properties include: 2|
E Common
— Ticks: Maximum number of e .
subdivisions. If there is not B Grid
Grid Color B 27.79.79
enough space for the selected Grid ine Wik 1
number of ticks, these are e =
automatically reduced in the L P e
Chart Auto Scale True
- Ass Max 0
In the case of logarithmic scaling — .
the number of ticks depends on & sue o
the displayed range of values and  tinewies 1
. Ticks 10
can thus deviate from the Visible True
Settings. pq'__| Solution "TwinCAT Measurement Prc
4 inCAT Mea.su:':ment Projectd
— Visible: Specifies whether the e
axis is shown or hidden in the '
Chart. 4 L Trigger

4 JiL TriggerGroup 01
JL Trigger01
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Channel TwinCAT.Measurement.ChannelModeProperties

B

Properties

» Channel properties include: g

Data-Type INT16

— Array Length: If the connected i —
symbol is an array type, then the e =
length of the array is displayed s

here - S:.'rr:hzl [n;I:Efoset U:c?DC.Clcit

| e =

— Data-Type: The Data Type field e €51 anknown

sets the data type of the signal.

Target System

Use Local Server

CX-14DA28 (169.254.215.232.1.1)

True

Common
The Symbol Size field is filled in Comment
isible True
1 Line
accordlngly' Antialias True
Line Color [] 255.165.0
: . Line Width 1
fa] Solution TwinCAT Measurement Prc Marks
P TwinCAT Measurement Projectd Maid Color I:l 255, 165, 0
4 @ Scope Project Mark Size 3
- E Chart Marks Auto
4 g Axis Modify
I Channel BitMask OxFFFFFFFFFFFFFFFF
i:n.l_.. Cursor Offset o
4 i Trigger Scale Factor 1
4 Pl TriggerGroup 01 Time Shift [ps] ]

JL Trigger 01
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Channel TwinCAT.Measurement.ChannelModeProperties -

B

Properties

» Channel properties include: o Acqion -

— Disabled: The channel can be Smpls —
deactivated in order to prevent it e =
being recorded. However, it is e
retained when saving the e e
configuration. s o

Target System

Use Local Server

CX-14DA28 (169.254.215.232.1.1)

True

Common
Comment
Vizible True
Line
Antialias True
Line Color [] 255.165.0
: . Line Width 1
fa] Solution TwinCAT Measurement Prc Marks
P TwinCAT Measurement Projectd Maid Color I:l 255, 165, 0
4 @ Scope Project Mark Size 3
- E Chart Marks Auto
4 Ais Modify
_'= Bithask OxFFFFFFFFFFFFFFFF
;:L—" Cursor Offset o
4 i Trigger Scale Factor 1
4 Pl TriggerGroup 01 Time Shift [ps] ]

JL Trigger 01
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Channel TwinCAT.Measurement.ChannelModeProperties

B

» Channel properties include: o Acqion -

— Sample State: The signal to be Smpls A
recorded can be sampled at the = e
most with the speed of the task to i
which it is connected, e
(TaskSampleTime). However, a s o
free (larger) sample rate can also - S
be set (Free Sample). The " Corman
maximum provided for here is e -
°000 ms. s e

— Sample Time: If Free Sample is " g —
selected the sample time can be - s
entered here. " e

= :

Tirne Shift [ps] 0
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Channel TwinCAT.Measurement.ChannelModeProperties -

B

Properties

= Channel properties include: = Aequsivon .

— Symbol based: Via the "symbol i e mpleTime
based" option you can set S =
whether a channel is to be i
created via its symbol name or e e
with free acquisition. e e

Target System

Use Local Server

CX-14DA28 (169.254.215.232.1.1)

True

Common
Comment
Vizible True
Line
Antialias True
Line Color [] 255.165.0
: . Line Width 1
fa] Solution TwinCAT Measurement Prc Marks
P TwinCAT Measurement Projectd Maid Color I:l 255, 165, 0
4 @ Scope Project Mark Size 3
- E Chart Marks Auto
4 Ais Modify
_'= Bithask OxFFFFFFFFFFFFFFFF
;:L—" Cursor Offset o
4 i Trigger Scale Factor 1
4 Pl TriggerGroup 01 Time Shift [ps] ]

JL Trigger 01
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Channel TwinCAT.Measurement.ChannelModeProperties

B

Properties

= Channel properties include:

- g:?ﬁ:;n INT16
— Symbol Index Group / Offset: . -
The Index Group and the Index e =
Offset clearly define the position e
of the signal in the task. They can e
be edited by adding the prefix s o

"Ox" in hexadecimal notation or

Target System

Use Local Server

CX-14DA28 (169.254.215.232.1.1)

True

. . . . Common
without a prefix in decimal Commen
. . . . Visible True
notation. The display is always in Lne
Antialias True
hexadeC|ma| Line Color [ 255.165.0
: . Line Width 1
fa] Solution TwinCAT Measurement Prc Marks
P TwinCAT Measurement Projectd Maid Color I:l 255, 165, 0
4 @ Scope Project Mark Size 3
- E Chart Marks Auto
4 g Axis Modify
I Channel BitMask OxFFFFFFFFFFFFFFFF
i:n.l_.. Cursor Offset o
4 i Trigger Scale Factor 1
4 Pl TriggerGroup 01 Time Shift [ps] ]

JL Trigger 01
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Channel TwinCAT.Measurement.ChannelModeProperties

B

Properties

= Channel properties include:

B Acquisition

Data-Type INT16
— Symbol Name: If a symbol name Smpls -
Is assigned for a signal, this can e =
be entered here. If "Symbol e
based" is inactive, the connection e
parameters can be entered s o

manually.

Target System
Use Local Server

Common

CX-14DA28 (169.254.215.232.1.1)

True

— Symbol Size: Shows the size of Comment
the variables in bytes. It depends o o
on the data type and therefore e oo e 1
CannOt be edited- E:::S.:Dmr I:l 255, 165, 0
Mark Size 3
Marks Auto
Modify
Bithask OxFFFFFFFFFFFFFFFF
Ofset 0]
Scale Factor 1
Tirne Shift [ps] 0
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Channel TwinCAT.Measurement.ChannelModeProperties -

B

Properties

» Channel properties include: g
Data-Type INT16
— Target Port: The port of the task 2;:2';;“& A
to be connected. e e o
Symbol Comment
— Target System: The routes ”a
entered in the System Manager b —
ymbol Size
can be selected from the target = 551 unknown

system list.

Target System

Use Local Server

CX-14DA28 (169.254.215.232.1.1)

True

Common
Comment
Vizible True
Line
Antialias True
Line Color [] 255.165.0
: . Line Width 1
fa] Solution TwinCAT Measurement Prc Marks
P TwinCAT Measurement Projectd Maid Color I:l 255, 165, 0
4 @ Scope Project Mark Size 3
- E Chart Marks Auto
4 Ais Modify
_'= Bithask OxFFFFFFFFFFFFFFFF
;:L—" Cursor Offset o
4 i Trigger Scale Factor 1
4 Pl TriggerGroup 01 Time Shift [ps] ]

JL Trigger 01
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Channel TwinCAT.Measurement.ChannelModeProperties

B

Properties

= Channel properties include:

- :?ﬁ:;ﬂ INT16
— Use Local Server: The "Use local e e sampieTime
server" option enables data to be = g
recorded from systems on which e
no Scope Server is installed. In e e
this case the local server takes e e

over the task of the remote

Target System

Use Local Server

CX-14DA28 (169.254.215.232.1.1)

True

Common
server. Comment
Vizible True
Line
Antialias True
Line Color [] 255.165.0
: . Line Width 1
fa] Solution TwinCAT Measurement Prc Marks
P TwinCAT Measurement Projectd Maid Color I:l 255, 165, 0
4 @ Scope Project Mark Size 3
- E Chart Marks Auto
4 g Axis Modify
I Channel BitMask OxFFFFFFFFFFFFFFFF
i:n.l_.. Cursor Offset o
4 i Trigger Scale Factor 1
4 Pl TriggerGroup 01 Time Shift [ps] ]

JL Trigger 01
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= Channel properties include:

— 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.

fa] Solution TwinCAT Measurement Prc
A TwinCAT Measurement Projectd
4 @ Scope Project

4 ZH Chart
4 R Axis
i:l_l—_-l.':ursnr

4 [l Trigger
4 Pl TriggerGroup 01

JL Trigger 01

Data-Type
Disabled

Sample State
Sample Time
Symbol based
Symbel Comment
Symbol Index Group
Symbol Index Offset
Symbel Mame
Symbaol Size
Target Port
Target System
Use Local Server
Common
Comment

Visible

Line

Antialias

Line Color

Line Width

Marks

Mark Color

Mark Size

Marks

Maodify

BitMask

Offset

Scale Factor

Tirne Shift [ps]

Channel TwinCAT.Measurement.ChannelModeProperties

B

B Acquisition

INT16

False
TaskSampleTime
10

True

(hed 040

7 DCOC

MAIN.cnt

2

851 : unknown

CX-14DAZ8 (169.254.215.232.1.1)

True

True

True
[] 255.165.0
1

[] 255.165.0
3

Auto

OxFFFFFFFFFFFFFFFF
0
1
0
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= Channel properties include:

— 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.

— Line Color: The color of the
graph.

— Line Width: The line width of the
graph. The line width 1 requires
least computing.

Channel TwinCAT.Measurement.ChannelModeProperties

B

B Acquisition
Data-Type
Disabled
Sample State
Sample Time
Symbol based
Symbel Comment
Symbol Index Group
Symbol Index Offset
Symbel Mame
Symbaol Size
Target Port
Target System
Use Local Server

B Common
Comment
Visible

B Line
Antialias
Line Color
Line Width

Bl Marks
Mark Color
Mark Size
Marks

B Modify
BitMask
Offset
Scale Factor
Tirne Shift [ps]

INT16

False
TaskSampleTime
10

True

(hed 040

7 DCOC

MAIN.cnt

2

851 : unknown

CX-14DAZ8 (169.254.215.232.1.1)

True

True

True
[] 255.165.0
1

[] 255.165.0
3

Auto

OxFFFFFFFFFFFFFFFF
0
1
0
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Channel TwinCAT.Measurement.ChannelModeProperties

B

» Channel properties include: o Acqion -
— Mark Color: The color of the Eéiiﬁm —
base markings. e -
— Marks: Selection of the visibility
of markings -> On (permanently iiﬂijl’;j;”e S
visible) | Auto (dependent on the Targt Port 951 unknown

zoom level) | Off (markings

Target System

Use Local Server

CX-14DA28 (169.254.215.232.1.1)

True

Common
switched off). Comment
isible True
. . Line
— Mark Size: The size of the base Antialis Trec
. Line Color [] 255.165.0
mark”']gs_ Line Width 1
Marks
Mark Color [] 255.165.0
Mark Size 3
harks Auto
Modify
BitMask OxFFFFFFFFFFFFFFFF
Offset 0
Scale Factor 1
Tirne Shift [ps] 0
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Channel TwinCAT.Measurement.ChannelModeProperties

B

» Channel properties include: o Acqion -

_ Bit Mask: In the Bit Mask field a .
value can be entered with which e =
the display value is masked, e
provided it is not of the type e
floating point. This means that the e .
value of the channel is ANDed == e
with the binary value of the mask. e
This helps you, for example, to 3 tne -
observe individual bits of a status i I 2551650
byte. s -

— Offset: A free offset can be added o —~
to the function value of the e - s
channel in the offset field. = :

Tirne Shift [ps] 0
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Channel TwinCAT.Measurement.ChannelModeProperties

B

Properties

= Channel properties include:

B Acquisition

i NT16
— Scale Factor: The display value Smpls —
of a channel can be changed with e -
the scale factor. This is useful, for e
example, if you wish to display e
angle signals in degrees instead s o

of radians. With a scaling factor of
k =360/ (2*Pi) = 57.296,

Target System
Use Local Server

Common

CX-14DA28 (169.254.215.232.1.1)

True

Comment

Visible True
therefore, degrees would be Line

Antialias True
displayed instead of radians. [ 255.165.0

Line Width 1

Markes

Mark Color [] 255.165.0

Mark Size 3

Marks Auto

Modify

Bithask OxFFFFFFFFFFFFFFFF

Offset 0

Scale Factor 1

Tirne Shift [ps] 0



TwinCAT 3 Scope

Properties BECKHOFF
Channel TwinCAT.Measurement.ChannelModeProperties -
: : B
» Channel properties include: g
Data-Type INT16
— Time Shift: The Time shift option e e mpleTime
enables you to shift the graph = e
along the time axis. This can be i
useful, for example, if you wish to e e
compensate a known bus e e

runtime.

fa] Solution TwinCAT Measurement Prc
A TwinCAT Measurement Projectd
4 @ Scope Project
4 3 Chart
o Pxis

H—_ Cursor
4 [l Trigger
4 Pl TriggerGroup 01
JL Trigger 01

Target System
Use Local Server
Common
Comment
Visible

Line

Antialias

Line Color
Line Width
Markes

Mark Color
Mark Size
Marks

Maodify
Bithazk
Offset

Scale Factor
Tirne Shift [ps]

CX-14DA28 (169.254.215.232.1.1)

True

True

True
[] 255.165.0
1

[] 255.165.0
3

Auto

OxFFFFFFFFFFFFFFFF
0
1
0
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= Multiple Selection

= Some parameters are
often modified for several
or all elements. To do this
you can mark several
elements via the Solution
Explorer and edit the
settings of all marked
elements at the same
time. Data that differ
between the selected
elements are represented
as empty fields.

Solution Explorer

e

=Rl Froperties

J Solution "TwinCAT Measurement Projectl0’ (2 projects) = R &= A 1

d

TwinCAT Measurement Projectl0

4 i Scope NC Project
4 28 NC Ads1
4 = Position sbsolute
[ acTeos
% SETPOS

4 .E:- Position modulo

[ ACTPOSMODULO
[ SETPOSMODULO

4 k& Velocity
HH ACTVELD
L SETVELD
4 i Acceleration
i ACTACC
B SETACC
F L_.a- Position Lag

POSDIFF
IntArray
L Cursor

4 Ji Trigger
4 ﬂ. TrggerGroup 1

J1 Tnggerl
Gl TwinCAT Project]
Wl SYSTEM
4 [ MOoTION
4 2] NC-Task1 SAF
[Z NC-Task1 SVB
*® Image
=] Tables
Fl :- Axes
B Asiz1
« Hrc
4 [ untitledl
4 =] Untitled] Project
L External Types

i Dafarar-ar
—j Selution Explorer

Dizabled
Crversampling
Sample State
Sample T
Symbol based
Symbol Comment
Data-Type

Symbol Index Group
Symbol Index Offset
Symbaol Name
Symibal Size

Target Port

Target System

Use Local Server

Comment
Visible

Antialias
Line Color
Line Width

Mark Color
Marks
Mark Size

Offset
Scale Factor
Time Shift [us]

Antialias
= W Antialias

Fake
TaskSampleTime

False

Local (127.0.0.1.1.1)
True
True

True

L

]

HAuto

=T
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= Multiple Selection

* To make multiple
selections, keep the <Ctrl>
key pressed during the
selection. 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.

Solution Explorer

5

=Rl Froperties

;; Solution "TwinCAT Measurement Projectl0’ (2 projects) = B &= & 1

4 TwinCAT Measurement Projectl0

d

4 i Scope NC Project
4 28 NC Ads1
s Position sbsolute
[ acTeos
% SETPOS

.Ei-i Position modulo

[ER ACTPOSMODULD
[ SETPOSMODULO

fa Velooity
HH ACTVELD
L SETVELD
5.3 Acceleration
i ACTACC
B SETACC
L_.a- Position Lag
POSDIFF
% IntArray
L Cursor
4 Ji Trigger
4 J TriggerGroup 1
J1 Tnggerl
Gl TwinCAT Project]
il SYSTEM
4 [ MOoTION
4 2] NC-Task1 SAF
[Z NC-Task1 SVB
*® Image
=] Tables
a4 e Aves
B Asiz1
« Hrc
4 [ untitledl
4 =] Untitled] Project

L External Types
i Dafarar-ar

xplorer —j Selution Explorer

Dizabled
Crversampling
Sample State

Sample Time
Symbol based
Symbol Comment
Data-Type

Symbaol Index Group
Symbol Index Offset
Symbaol Name
Symibal Size

Target Port

Target System

Use Local Server

Comment
Visible

Antialias
Line Color
Line Width

Mark Color
Marks
Mark Size

Offset
Scale Factor
Time Shift [us]

Antialias
= W Antialias

Fake
TaskSampleTime

False

Local (127.0.0.1.1.1)
True
True

True

L

]

HAuto
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= Scope History
= |nstallation
= Features
= General Features
=_Product Levels '
= Scope Details
= TargetBrowser
= Lab eIl o .
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= With the target browser you can add Scope
configuration channels via their symbol names. The
target browser is divided into two halves. The first shows
a tree with the first entry: ROUTES. Below that all
devices registered in the System Manager are shown.
The color of the target indicates the system state: red =
not reachable (stop mode), blue = config. mode, green =
system in run mode.

=) cx-14DA23 160.254 21523211 Run True

B E 0 a8 et

: RDI]TEE FRoutes Metld Ads-5Stat IsRea...
5 ET;E;ZES Q WINTBASE 168.254.52.651.1 Config True
-5 Ca-14L1
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= The second half shows a detailed list of the sub items of
the selected element of the tree structure.

Target Browser

B[]0 a8 et

: ROUTES MName Type Index.. Index.. Size Full-Mame
® = g”ff;*jﬂ B fLRT tc2 standa.. 0x4040 0x80.. 8 MAIN.foRT
'Q B-PI Task (350) B foTOF tc2 standa... 04040 0x80.. 28 MAIN.foTOF
% o BB b TON tc2 standa.. 0x4040 0x80.. 28 MAIN.fbTON
=@ Port_851 (851)
5 116 Value INT Od040 DD, 2 MAIMN.Value
.88 fBRT
. LB fbTOF
. L fbTON

- @ TwinCAT SysteminfoVarList,
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* In the list structure one or more channels can now be
selected and added to the configuration with a double
click or by a right mouse click-> "Add symbol" ("Add
Subsymbols" ) or by one of the buttons in the toolbar.

Target Browser

BE @ a8t

: ROUTES Mame Type Index... Index.. Size Full-Mame
- =] WIN7BASE Bl8) FbRT tc?_stand.. 0x4040 0xB0.. 8 MAIN.fFORT
=] CX-14DAZ8 88 fbTOF tc2 stand... 0040 0x80.. 28 MAINABTOF
-~ PlcTask (350) BB FhTON tc2_stand.. (hd040 0:80.. 28 MAIN.foTON
.__-a Port 851 (851) 50 Wl MAIM Value
-3 MAIN. g% Add Symbaol

- L fBRT

. B fbTOF

. gl fhTON

& @ TwinCAT_SysteminfoVarlist.

EE Add Subsymbols
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Target Browser BECKHOFF

» |[n addition, selected elements can be inserted by drag &
drop to any place within the configuration.

= |f a folder, an Ads Bigtype or an array is selected that
contains sub-symbols, the "Add Subsymbols" option
adds a channel for each sub symbol. The "Add symbol"
option inserts only one channel with the information of

the selected symbol.

Target Browser

BE @ a8t

: F';UUTES Mame Type Index... Index.. Size Full-Mame
'5! ET;E;;ZEE B8 foR T tc2_stand.. 0x4040 0x80.. 8 MAIN.foRT
_g ﬁ-PI Task (350) ) L TOF tc2_stand.. 04040 (sB80.. 28 MAIN fbTOF
frreee clas
faTOMN tc2_stand.. 0x4040 (x80.. 28 MAIN. foTON
=@ Port 851 (851) 1'” el :
: 1 alus

- MAIN,

- L fBRT

. B fbTOF

. gl fhTON

& @ TwinCAT_SysteminfoVarlist.

g% Add Symbaol
EE Add Subsymbols
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Ehctﬁkcc
Eﬁkctpns
= When selecting ‘Add Subsymbols’ for an NC Axis, I AcPosheduie

Eﬂ ActVelo

a predefined list of variables for that axis will be ] CirlOutput

added to the Scope DriveOutput
@ ErrState

E COwerridelf

B PosDiff

11 PosDiffCouple
@ SetAcc

@ SetPos

@ SetPoshodulo

FH SetVelo

Target Browszer

BEHO ket

| ROUTES Maine Type Index... Index.. Size Full-Mame
-...[=] WINTBASE
= =] CX-14DAZS & Liis g8 Add Symbaol
PlcTask (350) EE  Add Subsymbols
=B TCHNC.NcTaskSaf (501)
(=-- Axes.
Bt B Axis1
...... R Axis 2
-~ Port 851 (851)
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= |f a target computer is selected in the tree or list
structure, the connected tasks become visible. These
are marked in color: green = PLC task, blue = NC task,
red = other.

» |f a task is not displayed, then a selection menu can be
called using the Enable Server Ports option that
displays the limitation to certain tasks.

Server Settings Dialog
Accessible Target Symbol-Server

[7] 351
[@] 352
[v] 353
[¥] 354
[v] 355
([T 500 : RO_NC

[7] 511 : RO_NCSVB

[C] 550: RO_ISG

[ 600 : RO_CNC

[7] 65535 : USEDEFAULT

[T 700: RO_LINE

[ 800 : RO_PLC —
([7] 801 : PlcRuntime |
[¥] 821 : PlcRuntime3 |7l
[¥] 831 : PleRurtime4 |
[7] 851

[] 852

[@] 853

[ Add || Reset | [Cancel | [ 0K |
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= Cursor

— A chart cursor can be added and changed via the
cursor module.

a] Solution TwinCAT Measurement Praojec
I TwinCAT Measurement Projectd

a @ Scope Project =
F E Chart e | TR e
4 fos pois A A

4 Ji Trigger L& Target Browser

4 ﬂ.TriggnhE: Cursor Window

T
Send Project By E-Mail...

Clear Error List

Mew X Cursaor

FERL

Mew Y Cursaor

&  Properties Alt+Enter
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* The cursor module (listed in each chart element as
"cursor") offers the following setting options:

= Delta Values: If several cursors are used in one
direction the differences can be displayed if Delta Types
IS activated.

* Hex Values: Hexadecimal notation of the average
values of the individual channels.

aJ Solutien TwinCAT Measurement Projec

' TwinCAT Measurement Projectd i e R o
4 Scope Project Cursor TwinCAT.Measurement.CursorModuleModeProperties -
4 =% Chart o= | @
e : =3 ,l.
4 fos hois =5 g
a0 Value E Common

a !!{:ursnr _ Delta Values False
{4 co1 Hex Values False
4 L Trigger
4 L TriggerGroup 01
J1 Trigger 01
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= Each X/Y-cursor within the cursor module offers its own
setting options

= Color: Color of the cursor.
= Comment: A comment can be saved here.
* Line Width: Line width of the cursor in pixels.

a] Solution 'TwinCAT Measurement Projec
| TwinCAT Measurement Projectd

e . F'rDFIF'_rtiES R RN - Ill w
=z g Froject C01 TwinCAT.Measurement.CursorModeProperties -
4 ZH Chart
4 oo Aois as |24
[0 Value Bl Common
4 Cursor Color [ Lime
Comment
4 I Tiigger Line Width 1

4 QL TriggerGroup 01
JL Trigger 01
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Cursor S
= The values are displayed in the cursor |*%'™ < = o
window i T

— Right-Click on ‘Scope Project’ and
select ‘Cursor Window’

— Channel )| co3 co3-Cc0n
2 Solution ‘TwinCAT Measurement Projec | | di | 0.00:01:10.000 | 7 s
‘ﬁ TwinCAT Measurement Projectd :

-239,550766...

- Bioiihis i BLG g . V] SETPOS 9,69247178: ' -239,550766...
4 ™| Scope Project @ TargetB g ACTH : -239,550766...
4 8 Chart - gt BrowEer e T
= . 3 ¥| SETPOSMO... 4954 -239,550766...
4 E Asiis 4~ Cursor Window Bl ACT ad1 01 58894 254 9465363...
B Value 3% New Chart 7 SETVELO . 14848, 2614937251...
A H: Cursor i,, N Al 7 0
4 co 7] SETACC . 545,8353450...
4 P Trigger ¥| POSDIFF 0
4 P TriggerGroup 01 _J Send Project By E-Mail...
TL Trigger 01 &/ Clear Error List
Y-Axes co2
| Position abs,.. 32 9999998211...
V] Position mo... 32,9999998211...
¥ Velocity -292 50000044...
W Acceleration  -780,00000119...
¥| Position Lag  -7,8000000119...
Ol Copy Ctrl+C
XX Remove Del
&  Properties Alt+Enter
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Cursor * 0 X
* Status Times e S
. . ¥| Record Posit... 01:100,00s
— The times belonging to an added | cursorser oooms
X-cursor are displayed here in
three formats.
— Absolute Position: Corresponds | " 2% e
to the actually registered time. g =y
. . V] SETPOSMO... -239,550766...
— Record Position: Time value of A3
the cursor since the beginning of |2 —
the recording. 9 posor o
— Chart Position: Time value of the |, .. co:
cursor within the recording. B P L
[¥] Velocity -292 50000044...
| Acceleration  -780,00000119...
¥| Position Lag  -7,8000000119...
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Cursor * 0 X
Status Times Ccol Co3 C03-CO1
|
Channel V| Abzeolute Po.., ! 64 01:100,00<
v1 Record Posit... ] - 01:100.00s
— The ave rage ValueS Of the @] Chart Position 011 01:100,00s

iIndividual channels are displayed
with the respective X-cursor in the
Channel field. The displayed Gocesl €0 2 €601

| ACTPOS : ! -239 550766...
average values are, like the Bsros I 29515
display, compromised to pixel @I SETPOSMO... 23990471782, O16170574054.. ~2955076..

. . V] A 0410158824...  254,9465363...

width. You can zoom into the L T E o, | 271
recording in order to indicate the B e - s,
iIntermediate values.

Y- Axes Co2

| Position abs,.. 32 9999998211...

V] Position mo... 32,9999998211...

¥ Velocity -292 50000044...

V| Acceleration  -780,00000119...
_-f Position L ag -13‘:'00000119..
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= AXis

— The values of the Y-cursors on the
respective axes are indicated in
the lowest field.

Cursor ~ 0 X
Status Times i) ] Co3 co3-co

| Absolute Po.., 01:100,00<

v1 Record Posit... 01:100.00s

I¥] Chart Position (1. 01:100,00s
Channel cm Co3 Co3-Col

¥| ACTPOS -239, 550766...
[¥] SETPOS -239, 550766...
[¥] ACTP -239 550766...
¥ SETPOSMO... -239,550766...
7| ACT 254,9465363..,
/| SETVELO 261,4937251..,
Fl ]

¥] SETACC 545,8353450...
7] POSDIFF 0

Y-Axes co2

| Position abs,.. 32 9999998211...

V] Position mo... 32,9999998211...

[#] Velocity -292 50000044...

V| Acceleration  -780,00000119...
i Pozition L ag -?,3000000119--.




TwinCAT 3 Scope

Agenda

BECKHOFF

Scope History
Installation
Features

_General Features

Product Leiv'els
Scope Details
= Trigggr::_ __

:.ll :} I |-r - - r
4 .- =] i
- 3 ¥ 5 i
Lab b i F s C:
- r y



TwinCAT 3 Scope
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= Different trigger functions can be added to the Scope
configuration.

» |n order to enable the simplest possible and free
combination of individual trigger conditions and actions,
these are combined into trigger groups.
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Trigger BECKHOFF

= Trigger groups and trigger sets can be added via the
trigger context menu.

» Right-Click on ‘“Trigger’ and select ‘New Trigger Group’

4 P Trigger
4 M Tric 4 Target Browser
N  §-  Cursor Window
4 3 TwinCAT Proje
i@l SYSTEM |
4 @ MOTION | £ Clear Error List
4 @ NC-Tas L New Trigger Group

B3 NC; FL New Trigger Set
*® Ima

=1 Tab

= Export to Binary
I W ._-.; P | 3 ‘

4 5end Project By E-Mail...

Export to CSV
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= Trigger Action

= Start Record: If this option is selected, the start record
condition in the Scope settings should be set to trigger
start. Otherwise the Scope would start recording as
usual. With setting this action, therefore, a question box
appears that carries out this setting if necessary. If you
actuate the record button in the menu bar, the Scope
connects itself as usual to the servers involved and
starts to sift through the connected channels, but without
starting the actual recording. The recording begins with
the trigger time of the last trigger set condition.

o Solution 'TwinCAT Measurement Projec

I TwinCAT Measurement Projectd : i :
4 [& Scope Project TriggerGroup 01 TwinCAT.Measurement. Triggert -

4 ZH Chart

START_RECORD [=]

Comment
Enabled True
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= Trigger Action

= 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. In the field below

you can specify whether a fixed time range should

appear in the recording before and/or after the trigger
event. If pre-trigger is selected, trigger events before the
expiry of this time are ignored. If post-trigger is active,
the recording runs for the specified time after receipt of

the trigger event.

a2 Solution TwinCAT Measurement Projec
I TwinCAT Measurement Projectd
4 @ Scope Project
4 =0 Chart
4 foo huis
E Value
4 i:,_l—” Cursor
{4 co
{4 co3

4 Jill Trigger

4 | TriggerGroup 01
FL Trigger01

Properties

TriggerGroup 01 TwinCAT Measurement. Trigger( -

e
= Trigger Action

Trigger Action STOP_RECORD
B Trigger Group

Comment

Enabled True

Post-Trigger 00:00:00

Pre-Trigger 00:00:00

Use Post-Trigger False

[Usepre-Trgger [ =
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= Trigger Action

= Stop Display: The stop display action stops all Scope
charts that are in live mode at the point of triggering.
With the trigger position you can select how many
percent of the display shown (display width) are to be
located before or behind the trigger event (in the
example: positive 0-crossing of the green signal at 10%
of 2.5 s = 0.25 s). If the trigger condition is fulfilled again,
the display jumps to this new event. Pause can be
actuated in the chart in order to prevent this retriggering.

I TwinCAT Measurement Projectd : ; :
4 [ scope Project TriggerGroup 01 TwinCAT.Measurement. Triggerl -
] @ ':hal't HEE H*
P O=.| &
4 s Asis
[ Value = Trigger Action
4 L Cursor Trigger Action STOP_DISPLAY [=]
i+ co & Trigger Grou
199 P
i--— G Comment
4 Tge: Enabled True

FL Trigger0l Trigger Position 0
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= Trigger Action

= Restart Display: All charts paused due to a Stop

Display trigger are resumed on fulfilment of the trigger
condition.

a] Solution TwinCAT Measurement Projec
4 @ Scope Project

. . ; rE o
4 %5 Chart TriggerGroup 01 TwinCAT. Measurement. Trigger

4 {55 Axis -

AR
E Value E Trigger Action
4 H Cursor Trigger Action RESTART DISPLAY [~ |
1'1!:' ikt B Trigger Group
i‘:’ e Comment
< M rlggr Enabled True

JL Trigger 01



TwinCAT 3 Scope

Trigger BECKHOFF

= Trigger Action

= Start Subsave: On the occurrence of this trigger event
a background recording is started with the current
configuration. This sub save always runs in the ring
buffer mode (independent of the settings in the Scope
settings). It is possible to start up to 5 sub saves
simultaneously (via one or more trigger events). The
maximum memory capacity of the sub save 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).

2] Solution TwinCAT Measurement Projec
| TwinCAT Measurement Projectd

TriggerGroup 01 TwinCAT Measurement. Triggert ~

4 ScopeProject E*
4 =4 Cha &
P is

&l Trigger Action

Trigger Acticn START_SUBSAVE |Z|
= Trigger Group

Comment

Enabled True

Record Time 00:01:00
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= Trigger Action

= Stop Subsave: Following the Stop Subsave trigger
event, the oldest sub save 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 file name
consists of the name of the Scope in the basic
configuration and an ID composed of the date and time,

in alphanumeric order.

aJ Solution ‘TwinCAT Measurement Projec TriggerGroup 01 TwinCAT.Measurement. Triggert -
[ TwinCAT Measurement Projectd o=: ||,
4 [& Scope Project —1%
4 =8 Chart B Trigger Action
‘_E A Trigger Action STOP_SUBSAVE |E|
E Value Bl Trigger Group
a L_l—' Cursor Comment
I cot Enabled True
{4+ Co3 Post-Trigger 00:00:00
4 J Triggr Pre-Trigger 00:00:00

4 | TI'IEIQETEF&H]‘J 0l Cave Path C:\ProgramData‘\Beckhoff
JL Trigger 01 Use Post-Trigger False
Use Pre-Trigger False
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= Each trigger set can be regarded as an independent
trigger condition.

= The action report of the trigger group defines what
happens when a trigger group is triggered.

2] Solution TwinCAT Measurement Praojec

| TwinCAT Measurement Projectd PrOPEItIEs i it b >~ 0 x
! ope Poject Trigger 01 TwinCAT.Measurement. TriggersetProg -
4 75 Chart e
¥ i&’ Az oz | z¥
B value B Acquisition
4 {L Cursor Channel
H.'_ co Combine AND
1:7 co3 Release RisingEdge
4 M Tiigger Threshold 0

4 J TriggerGroup 01
Trigger 01
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» The trigger set offers the following setting options:

* Channel: A channel is assigned to each set whose state
IS to be checked for the selected trigger condition

= Combine: By selecting a logic operation these individual
conditions can be placed in relation to one another. Note

here that AND operations are handled before OR
operations.

2] Solution TwinCAT Measurement Praojec
[ TwinCAT Measurement Projectd

Properties : * 0 x
4 @ Scope Project

Trigger 01 TwinCAT.Measurement. TriggersetProg -

4 0 Chart e
4 i&’ Bois e | z¥
B value B Acquisition
A i:u.l—.. Cursor Channel
{4 col Combine AND
1.1.'_ Co3 Release Risingkdge
4 Il Trigger Threshold 0

4 P TriggerGroup 01
Trigger 01
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» The trigger set offers the following setting options:

= Hit: indicates whether the trigger set has been #iggerecy
( )ornot( ).

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

= Threshold: The associated limit value.

2] Solution TwinCAT Measurement Praojec

[ TwinCAT Measurement Projectd Properties > 1 x
4 [& scope Project Trigger 01 TwinCAT.Measurement.TriggerSetProg =
4 75 Chart e
4 foo Ais o |z
B value B Acquisition
A i:u.l—.. Cursor Channel
4 com Combine AND
1.1.'_ Co3 Release Risingkdge
4 M Timgs Threshold 0

4 P TriggerGroup 01
Trigger 01
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= As soon as a trigger set is triggered, the icon in the
Sofltior=xplorer changes from to

= All trigger sets remain set until the entire trigger group
has triggered.

2] Solution TwinCAT Measurement Praojec
[ TwinCAT Measurement Projectd

Flrl:lpertles L oL o Gy o G o - III, x
A scope Project Trigger 01 TwinCAT.Measurement. TriggerSetProf -
4 9 Chart g
] iﬁ Asis e | z¥
B value B Acquisition
A i:u.l—.. Cursor Channel
4 com Combine AND
{4 co3 Release RisingEdge
4 Il Trigger Threshold 0
4 P TriggerGroup 01

Trigger 01
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= Manual triggering of trigger set

» Triggers can be manually triggered for test purposes via
the trigger set context menu item "Manual Trigger Hit".

3] Solution 'TwinCAT Measurement Projec
[ TwinCAT Measurement Projectd
r @ Scope Project
4 75 Chart
- 0.4
E Value
4 H: Cursor
4 co1
i_:, co3 0.3
4 JiL Trigger
4 P TriggerGroup 01
Trigger 01

0.5+

0.2 4

Target Browser
Cursor Window
Send Project By E-Mail...

Clear Errar List

2
b
-
@
I

Manual Trigger Hit

Copy Ctrl+C
Drelete Del

v X O

Properties Alt+Enter
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» Recorded data can be saved in a scope data file (.svd).
Alternatively data can be exported in .csv, .txt or a binary
format after stopping the current recording.

» Right-Click on ‘Scope’ and select ‘Export to CSV’ or
‘Export to Binary’ q-_|lutiur'| “TwinCAT Measurement Projec 0 || 0.00:00:10.000] 14 4 |

T R
4 %9 Chart Q Target Browser
4 {55 Ais i Cursor Window
Bl Value o\ chart
4 H—_Cursur )
Lll,'. col < New Auis
{4 o3
4 .l‘ll;ligger _J Send Project By E-Mail..
4 TriggerGroup -
Clear Error List
FL Trigger 01 ) ear Error Li
43 SaveData
Export to CS5Y
Export to Binary
! Copy Ctri+C
X Remove Del

&  Properties Alt+Enter
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= Export to CSV:
Text export in order to be able to use the Scope data in
other programs as well. The generated file is held in the
table format. The rows are separated by lines and the
columns by tabulators. The first rows contain information
about the recording, such as Scope name or start and
the end time of the recording.

Name Scope01
File
StartRecord 128783093223690000 Thursday, 5 February 2009 13:08:42

EndRecord 128783093339880000 Thursday, 5 February 2009 13:08:53
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» Afterwards a definition range with the acquisition data
follows for each channel.

Name TRIANGLE
Netld 172.16.8.205.1.1
Port 801

SampleTime[ms] 1
SymbolBased TRUE
SymbolName MAIN.DREIECK

SymbolComment

Index Group 16448
Index Offset 608
Data-Type ADST_REAL32

VarableSize 4
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* Finally a list with the recorded data follows for each
channel. First the time value as an offset of the start
record time, then the corresponding data value.

-1.03799391
-1.03599393

-1.033994

-1.031994

-1.029994

-1.027994
-1.02599406
-1.02399409
-1.02199411
-1.01999414
-1.01799417
-1.01599419
-1.01399422
-1.01199424

W @ ~ O ;g ke W M =] O

- =i | | -
W M = O
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= Export to Binary:
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: 1tick = 100ns; origin is
1/1/1601 Oh.

\Variab le Size (Bytes) DataType
MAIN-HEADER
HeaderSize| 8 Int64
NameSize| 4 Int32
Name| NameSize Array of Char (1Byte)

StartTime| 8 Int64
EndTime| 8 Int64
ChannelCount 4 Int32
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* Integration of the ScopeViewControl in your own
applications

* |n order to achieve high ease of integration, the
TwinCAT Scope is subdivided into components. The
separation of Scope View and Scope Server, for
example, is visible. Beyond that the Scope View is
based on the ScopeViewControl, which is similarly
usable as an independent component. The
ScopeViewControlLib developed in .NET is available
with the installation of TwWinCAT 3.1 from version 4006.
In this way simple integration is possible in C#, VB.Net
or WPF applications.
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* Integration of the ScopeViewControl in your own
applications

Fie it View Pagecd Bold Debay TeslA! AL Took Sepe Wesiee Help

Scope NC Project™

NC Axis 1 4P
. Start: 4:38:09 PM 143 | End: 4:38:22 PM.587 | Pos: 0.00:00:03 844 | Time: 4:38:12 PM 587 | Date:

I “ . 00000:10000 [ 14 4 b bl 0000003844 | B O |« [O]lk 1= X @,
@ S0 300+
- . \ //\‘
:_E 100 \ / \ /
B l L/ / /
l"- - 3004
/A /

Velocity

AN A N A N/
NI

T T T T T T T T 1
0.000s  1.250s 2.500s 3.750s 5.000s 6.250s 7.500s &.750s 10.000s
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» Requirements

— The ScopeViewControl requires .NET Framework
4.0.

— Click on the project with the right mouse button and
select "Properties”.

— The target framework ".NET Framework 4" must be
selected under "Application”.

— The ".NET Framework 4 Client Profile" is not
supported.

= Further information can be found in the TE13xx
TwinCAT 3 Scope View documentation

= TwWinCAT 3 Scope View
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* |n order to allow a fast startup and to simplify work with
the TwWinCAT 3 Scope software oscilloscope, the first
steps are briefly described. We have consciously
avoided dealing with every detail. For example, trigger-
controlled recordings and the creation of reports are not
subjects of this documentation.
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» 1. Installation:
For basic understanding is important to know that a
Scope Server is always installed with a Scope View,
since otherwise no saved data can be displayed locally
in the View. Conversely, the Scope component
installation can also install the Server without View on a
target device.

= 2. Licensing:
Regardless of whether the Scope View was installed by
its own setup or by the TwinCAT 3 XAE setup, the
initially activated license is "Base" for View and Server.
You can find out here which functions are enabled with
which license key.
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* 3. New project:
The Scope View can be selected under Beckhoff in the
Windows Start Menu.

Accessories ‘
, Beckhoff
TEL30X Scope View
B TwincaT Scope View (V5 2012)

. TE3300 Scope Server

| TwinCAT3

TwinCAT3 Information System

Cisco Systemns VPN Client
Debugging Tools for Windows (xB&)

1 Back
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» The Visual Studio opens in its shell or in a full version if
Installed. You can choose between various templates.
For this demo please select ‘Measurement Scope
Project’ and click ‘OK’

New Project |
Recent Templates |.NI:—I' Framework 4 v] Sort by: |Defau|t "] Search Installed Templates 2 |
Instalied Templates ¥ RHCAT R ;

- E Ernpty Measurement Project TwinCAT Measurement el g
Visual &= Creates a Measurement Scope Project.
Other Languages F i ) Including a Scope Instance with an Chart
Othis Project Types i Measurernent Scope Project TwinCAT Measurement and an empty Auis,
TwinCAT Measurement
TwinCAT Project Measurernent Scope Project with Reporting TwinCAT Measurement
Database .
Modeling Projects Measurement Scope MC Project TwinCAT Measurement
Test Projects
Online Templates
Marne: TC Measuremnent Project
Location: CATES Samplesh - Browse... |
Soluticn name: TC Measurement Project [/] Create directory for solution
| | Add to source contral
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» |n the Solution Explorer the starting point for the new
Scope configuration assembles itself automatically.

fa] Solution TwinCAT Measurement Projects’ (1 project)

4 % TwinCAT Measurement Projectt
4 Scope Project
4 730 Chart
oo Axis
H: Cursor

P Trigger
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= 4, Selection of channels:
Variables or channels now have to be added to the
generated configuration. These can be selected via the
target browser. When using for the first time it is possible
that this will not be directly visible as a window in Visual
Studio. The target browser can be selected in the
context menu with a right-click on the Scope node.

fal Solution ‘TwinCAT Measurement Projectf’ (1 project) 14 | o.o

Wl New Empty Channel

4 Send Project By E-Mail...
2 Clear Error List

Copy Ctrl+C
Remove Del

» X O

Properties Alt+Enter
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= Alternatively the target browser can also be selected via
the Scope menu in Visual Studio. Once the target
browser has opened, the window can be docked in any
position in the user interface. It is possible to select the
desired variables by browsing into the respective target
system.

#B (2] B0 a8 £

: PLCIUTES Marne Type Index... Index.. Size Full-Mame
.. [=] WINTBASE

17 et B R T tc2 standa.. 0:4040 0x80.. 8 MAIN.foRT
-Q ﬁ-PI = 88 o TOF tc2 standa.. 0x4040 0x80.. 28 MAIN.FoTOF
i =gt CCN?:SN s @ELTON tc2 standa.. 064040 0:B0.. 28 MAIN fbTON
e McTaskSa
i 116] Y alue INT 04040 OufD... 2 MAIN Value

. fBRT
. B fbTOF
. LEE fhTON
- TwinCAT SystemInfoVarList,
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= The variables can be selected by multi-select and added
to the configuration by right-clicking on "Add symbol" or
by drag & drop.

Target Browser

LR 50D &

aime e NOex... MO EX.., IZe uli-1dame
. ROUTES M Typ Ind Ind Si Full-N
* = g”ff;‘jﬂ Bl FhRT tc2_standa... 0x4040 (hB0.. 8 MAIN.fbRT
:Q ﬁ-PI Task (350) B fh TOF tc2 standa.. (xd040 0:80.. 28 MAIN.foTOF
bl B foTON tc2_standa.. 0x4040 0x80.. 28 MAIN foTON
@ TCNC.McTaskSaf (501)
R - 1 JNC L AEK ST
B 0 Value

=@ Port 851 (851)
=@ MAIN.
- L fBRT
. . fbTOF
. Lg fTON
&)@ TwinCAT_SysteminfoVarList,

g8 Add Symbal
EE Add Subsymbols
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» The selected channels are assigned to the last-selected
axis. In this case only one axis is present.

Solution BExplorer

@ o-2dm 4R

Search Solution Explorer (Ctri+) P -~

fad Solution 'TwinCAT Measurement Projectf’ (1 project)
a TwinCAT Measurement Projectt
4 @ Scope Project
4 ZA Chart
4 Ha Pxis

H: Cursor

ﬂ Trigger
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= 5. Recording:
Prior to a recording the basic recording settings must be
made 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, Charts, Axis and Channel —
as well as for trigger and cursor can be made in the
standard Property window of Visual Studio. A simple
click on the corresponding element in the Solution
Explorer is sufficient, provided that the Property window
has already been opened first under View in Visual
Studio.
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= 5. Recording:

=]
= Auto Save
»
Filename Mask {(SCOPE} AutoSave {HH mm_ss}
Use Auto Save False
= Common
Comment
File Name Scope Project.tcscope
File Path cihusershuserl \documentsivisual studio 2012
Graphics GDL_Plus
=] Record
Restart Record False
Ringbuffer False
Start Record Client5tart
=] Record Mode
File Store True

Record Time 00:00:10:00
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» |f the standard settings are left as they are, the recording
can be started. To this end the Scope toolbar must be
opened when using for the first time.

In Visual Studio > View > Toolbars > TwinCAT

M TwinCAT Measurement Projectd - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG  TWINCAT PLC TEAM 5QL TOOLS TEST SCOPE  ANALYZE  WINDOW  HELP

i - @ E e 5| B Attach.. - Debug - | - AR Eo-._

= The recording is started by clicking on the icon with the
red recording symbol.



TwinCAT 3 Scope

Lab BECKHOFF

* 6. During the recording:
In order to improve the display of the channels in the
View, charts and axes can be added even during the
recording in TwinCAT 3 Scope View and channels can
be shifted within the Scope.

= X and Y cursors can also be added and deleted at
runtime.

= An important feature is the possibility to stop the display
of the current recording while the recording of the data
continues to run in the background. Once the display is
stopped you can zoom into the data and analyze the
signal curve with the cursors at your leisure.

ScopeProject ® X

Chart
Start: 6:09:38 PM 638 | End: 6:09:43 PM 78 | Pas: 0.00:00:00.000 | Time: 6:09:38 PM. 638 | Date: Tuesday.

b un |[ ooo00Ta00d| g4 ¢ b M [pO0000000 || G & | @ [Fik b X R,
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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 the recording can of course be
ended manually at any time via the stop button in the
Scope toolbar. The recorded data are only consistent if
they are stored as a .svd file. Click on the Scope menu
in Visual Studio and select Save Data. L

: l Target Browser

ﬁ:
4 5end Project By E-Mail...
<2  Clear Error List
Change Ads Symbol..
Change Index Group...
New Chart

Mew Axis

MNew Empty Channe

BT %

h Save Data
Export to C5V
Export to Binary

Scope Messages

: E Local Scope Server...

Graphic Library
Options...
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