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LT Oscilloscope

Call Oscilloscope

Introduction

Description: The LinMot-Talk software features an oscilloscope function for recording desired data
from your LinMot drive. The recording provides information about accuracy, motion
control, power reserves, and is a helpful tool for error analysis and commissioning.

General

The oscilloscope view is called up by using the menu bar under “Services” -> “Show Oscilloscope” or directly by
using either the oscilloscope symbol or the F6 key.

File Search Drive Services Options Window Tools M

=t 8 [ %
& Project =
~ BB Unnamed on CO
-3 Control Pane
&g Parameters

@ Wariablez

w & Dzcillozcope A
o Testing |
B Testing |

% Messages Show Command Table

: Errars

The oscilloscope settings and data are given in the Project tree under Project/Oscilloscopes/Default.

Show Control Panel
Show Parameters
Show Variables
Show Oscilloscope
Show Messages
Show Errors

Show Curves

i
F4
F5

F&
F7 I}
Fa

F9
F10

File Search Drive Services Options Window Too

Mt a = | [ & @& | Unnamed on COk

5P Project

b Ii Urnamed on COME [SERVICE]

L Cantrol Panel
[E8] Parameters

@ Variables
v B Dscilloscopes
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LinMOt® LT Oscilloscope

Oscilloscope Overview
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Sampiing Ote: 0.5 2017 91841
1. Oscilloscope - Control Tab
I Start
fecs Continuous Recording
@ Cancel
H Customize View
= Adjust view and use same scaling from same values Fehler! Verweisquelle konnte nicht g
efunden werden.
sD Save View
Open saved view
Export Data See 3.3.2 Exporting Data
$ Open settings See 3.1.2 Display and scale channels
& Call up scaling of the channels See 3.1.2 Display and scale channels
IF View activate/deactivate channels See 3.1.2 Display and scale channels
2 EI Cursor 1 (red) enable/disable / Cursor location in ms See 3.2.1 Cursor

||3§{ Cursor 2 (blue) enable/disable / Cursor location in ms See 3.2.1 Cursor
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2. Oscilloscope — Channel 1...X Cursor1 Cursor2 C2-C1Value C2-C1Time
1 Channel 1 — MC SW Overview — Actual Position (Default) X mm X mm X mm Xms
2. Channel 2 — MC SW Overview — Demand Position (Default) X mm X mm X mm Xms
3. Channel 3 — MC SW Overview — Difference Position (Default) X mm X mm X mm Xms
4. Channel 4 — MC SW Overview — Demand Current (Default) XA XA XA Xms
3. Oscilloscope — Information
Sampling Date: Date, actual recording time
Comment: Comment, can be added manually to each recording
Parameter Values Information on servo drive, motor, and firmware version

Oscilloscope Messages

The following messages are displayed at the bottom of the window:

File Search Drive Services Options Window Tocls Manuals Help
=t 2| H S| @ Umemedon COMEEERVICE)  ~5. (D EH ¢ | EH K Y EHABHASE| D (OS]
EP Project sD CH1 | CHZ | CHA | CHY
@ Unnamed on COME [SERYICE] © | % % | Ei ‘ ﬁ e | ‘
% Control Parel mm ”1_"" ';* . T
Parameters 80 &0 378 50
Q Y ariables I I
Osciloscopes s s
Bl defaul: o e
Messages . i
Enors - .
Curves T -
: Command Table 0 .
225 225
15 15
15 75
i} 0
-15 -1.5
-15 -15
Channel
1: MC SW Overview - Actual Position
2 MC SW Overview - Demand Position
M ‘ Difference Position
4 v - Demand Current
Sampling Date: 11.08.2020 10:08:58
Comment:
(Parameter Caption, UPID, Value): (Serial Number, 0410h, 4023.7R0.072) (Device Type, 03FCh, C1250CCXCOS/MH1T)
(Article Number, 041Ah, 0150-4023) (Firmware Release, 0424h, 6.9 Build 20200302 )
(DS File Name, 042Eh, 0SSW_C1200CM_V85%_a12) (ADF File Name, 184Ch, PS02-23SxB80F-HP-)O{_V3s1)
Qscilloscope Ready
Oscilloscope - State: Meaning:
Ready Oscilloscope is ready
Sampling... Data recording
Read data channel 1 Data is read out
Waiting for trigger Waiting for trigger condition(s)
Waiting for oscilloscope service Waiting for oscilloscope—another oscilloscope is still active
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Manage Recording

In the main path of the parameter tree, all created records are displayed on the right side of the window. Further
information, such as date / time and comments, can be seen.

In this view, the recordings can be created and managed.

File Search Drive Services Options Window Tools

htoHE =

@ Froject

Manuals Help
| ¢ | Unnamed on COME [SERVICE]

Kl

MR RN

I 1| & |
~ J& Unnamed on COME [SERVICE)
3 Control Panel Marne
{Eg] Parameters 2. default
@ Y ariables
~ & Dscilloscopes
© LB default
i Messages
il Errors
ﬁ Curves
“fff] Command Table
1. Oscilloscope — Edit Tab Remark
+: Add oscilloscope Several recordings can be created
b Clear oscilloscope Minimum number is one oscilloscope
Copy and add oscilloscope from the list Identical settings are applied to a new oscilloscope
Add/edit name or comment Helps with the overview and is visible in the export
2@ Compare and add two oscilloscope recordings See 3.1.4 Comparing two recordings
2. Oscilloscope - Edit Window
Oscilloscope 1 “Name” Oscilloscope 1 “Date” Oscilloscope 1 “Comment”
Oscilloscope 2 “Name” Oscilloscope 2 “Date” Oscilloscope 2 “Comment”
Oscilloscope n “Name” Oscilloscope 3 “Date” Oscilloscope 3 “Comment”
Page 6 of 34 www.linmot.com
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LT Oscilloscope

1 Oscilloscope - Settings

Without reconfiguring any settings, recording is initially defined for a 1s (1000ms) duration, one-time execution
for actual position, demand position, differential position and current. The settings can be adjusted as required
before starting. This chapter shows how to configure the optimal settings for your desired data collection.

Further information on the operation and function of the oscilloscope can be found in User Manual LinMot-Talk.
A video tutorial is available at Youtube - LinMot Tutorial - Basic Oscilloscope.

1.1 Device-dependent Functional Differences

Servo Drive Type  Max. Number of Channels (Default On) Max. Number of support points Min. Sample Period

A1100 4 (4) 256 0.00025s (Default 0.016s)
B1100 2(2) 128 0.016s (Default 0.016)
C1100 4 (4) 256 0.00025s (Default 0.016s)
C1200 8 (4) 4096 0.000125s (Default 0.002s)
C1400 8 (4) 4096 0.000125s (Default 0.002s)
E1100 4(4) 1024 0.004s (Default 0.004s)
E1200 8 (4) 4096 0.0001s (Default 0.002s)
E1400 8 (4) 4096 0.000125s (Default 0.002s)
1.2 Recording Time
General Trigger Advanced
Acquisition Mode: | Single Shat il
Recording Time: 30E5 ms v
Channel 1 [ Channel 5
Group Yariable Group Yariable
M S Overview w | | Actual Position w M S Overview w | | Actual Pozsition i
Channel 2 [ channel &
Group Wariable Group W ariable
MC S Overview ~ | | Demand Pogsition - MC S Overview «~ | | Demand Posgition v
Channel 3 ] Charinel 7
Group Wariable GEroup Warable
MC S Dverview ~ | | Difference Pogition b MC St Overview « | | Difference Position ~
Channel 4 [ channel &
Eroup W arahle [Eroup W ariahle
MC SW Overview ~ | | Dematd Current i MC SW Overview « | | Demand Current w~
Save Color Set Ok Cancel

O

Hint: The recording duration should be kept as short as possible. The longer the recording time, the
lower the sampling rate or the resolution of the recording.

NTI AG / LinMot
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LT Oscilloscope

1.3 Channels

Oscilloscope Settings >

General  Trigger  Advanced

Acquizition Mode: Single Shot il
Fecording Time: 1000 me w
Channel 1 []Chatnel 5
Group Yariahle Group Wanahle
MC S Overview ~ || Actual Pogition MC S Dverview w | | Demand Yelocity ~
Channel 2 [ Channel &
Group Y ariable Group Wanable
b C S Overview w | | Demand Pogition BT St Overyiew w | |Actual Welocity w
Channel 3 [ Channel 7
Group Y ariable Group Yariable
MC SW Overview w | | Difference Pogition MC 5w Overview ~ | | Demand Acceleration V
Charnnel 4 [ Channel &
Group Yariahle Group Wanahle
b C S Overview w | | Demand Current BT St Overyiew w | | Difference Welocity w
Save Color Set (]3

Hint: The number of activated channels should be reduced to a minimum. The more active channels,
the lower the sampling rate or the resolution of the recording.

The variables are divided into groups (“Group”). First, the group must be selected so that the desired variable
can be chosen. An overview of the existing variables can be found in the parameter tree under "Variables".

1.3.1 Useful Variables

Motor optimization (Tuning):

Group Variable

MC SW Overview Actual Position
Demand Position
Difference Position
Demand Current
Demand Velocity
Actual Velocity
Demand Acceleration
Difference Velocity

MC SW Status Word In Target Position

Page 8 of 34 www.linmot.com NTI AG / LinMot
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State-Machine Handling:
Group Variable
MC SW Control Word Control Word
Switch On
Home
MC SW Status Word Status Word
Operation Enabled

Error

Homed

Motion Active

Voltage Enabled (STO — 1S option)

Interface:
Group Variable
MC SW MC Command Header

Command Table:
Group Variable
MC SW Command Table Last Evaluated Command Table ID
Actual Linked Command Table ID
Command Table Variable 1
Command Table Variable 2

Force control with TF Force Control SW

Group Variable

MC SW Force Control Target Force
Measured Force

MC SW Status Word Special Motion Active

Error “Position Lag Always Too Big”:
Group Variable
MC SW Overview Actual Position
Demand Position
Difference Position
Demand Current
MC SW Status Word Error

Error “Motor Supply Voltage Too Low”:
Group Variable

MC SW Monitoring Motor Supply Voltage

Error: “Motor Short Time Overload” / “Error Motor Hot Sensor”:

Group Variable
MC SW Overview Demand Current
MC SW Motor Full Motor Model Ph1 Winding Temp

Full Motor Model Ph2 Winding Temp

Full Motor Model Ph1 Sealing Compound Temp
Full Motor Model Ph2 Sealing Compound Temp

Min Motor Temperature reserve
Max Read Out Motor Temp

NTI AG / LinMot www.linmot.com Page 9 of 34
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1.3.2 Adding Parameters

Application-related example:

LT Oscilloscope

The parameter "Maximal Current" (UPID 13A6h) is to be recorded. In this example application, the value of this
parameter is limited by the controller for certain process steps. This current limitation is to be monitored.

Add parameter in at “Variables” -> “User Defined”:

File Search Drive Services Options Window Tools Manuals Help
mta & | [ &S| @ |UmemedonCOMBSERVICE] v (% 53 [l ¢ | | X | SEHAEBGASE @ @@
v ) Vatiables Al oo | o i P @
----- User Defined ' | |
..... 05 5w Operating Howrs / Time Namne Yalue RawData URID
----- 05 5w Message/E mor -
----- 05 5w Trap UPID Browser, Device: innamed
05 5w Monitoring
U d
05 5w Hw Configuration g”:::ameters Name wD T
05 Hash Yalue n_El 0s FF Constant Force 139Ch £
05 5% Status v [E] Motion Control 5w FF Friction 1390h <
= 03 3% Keys =] Drive Configuration FF Spring Compensation 13%Eh ¢
2] nets ) ) -E] Metor Configuration FF Damping 139%Fh £
net><i\fer3|0n Infarmation E' State Machine Setup FF Acceleration 1380h L
;ectis:l;ug ) E] Metion Interface Spring Zero Position 13a1h =
he MVBWIBW v [E] Position Controller P Gain 13a2h L
ME S X‘F;Oé 5 Feedback Selection D Gain 1343h L
# Sensor Ctrl Par Set Selection D Filter Time 13487 L
M S Current Controller ] Control Parameter Set "
I Gain 134 L
ﬂg gx gfr:tm'\,\(f D:jd {E] ControlParameter Set | 1teqrator Limit 13A5h
MC St W:r:Tn Sm H {E] Advanced Settings Maximal Current 13a6h £
g i-[E] Current Contraller ) ”
MC 5% Phase Search : ] Errors & Warrings Maximal Current Positive 13FCh £
MC 5%/ Linearizing E] Protected Techngolo Func Maximal Current Negative 13FCh £
MC 5w Motion Interface E] CC-Link IE Field Basic oY Noise Deadband Width 1347h L
MC 5%/ Capture, Trigger & Mapped Inputs @ Variables
MC S WA inkerpalatar =
MC 5w Curee
MC S/ PYT Stream
MC 5w Moritaring
MC 5w Enrors S 2
MC 5w Encoder Tk
----- MC SW Motor Data Sheet UPID:
----- ML S Command Table ] . )
_____ MC S Farce Contiol Path: Parameters\Motion Control SWPosition Controller\Control Parameter Set AYMaximal Current
. L
“User Defined” is now selected as “Group” in the oscilloscope settings and the parameter “Maximal
Current_(13A6h)” is now available for selection.
Oscilloscope Settings oo

General Trigger Advanced

Acquizition Mode: Single Shat b

Recording Time: 1022 | ms ~
Channel 1 [ Channel 5
Group W anable Group
ser Defined | | Maximal Current_[134Eh] ~ MC St Overview
Channel 2 [ Channel &
Froup W ariable Group
T Shf Owerview =~ | | Demand Pogition e R St Overview
Channel 3 [ Channel 7
Group W ariable Group
T S' Owverview ~ | | Difference Poszition ~ R St Overview
Chanrnel 4 ] Charimel &
Group W anable Group
MC 5w Owverview ~ | | Demand Current ~ MC 5w Owverview

Save Color Set

Warable
~ | | Demand Yelocity ~

Wariable
| Actual Velocity o

Wariable
=~ | | Demand Acceleration e

Warable
~ | Difference Welocity L
Ok Cancel

Page 10 of 34
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LT Oscilloscope LinMOt®

1.4 Increasing the Time Resolution of a Recording

1.4.1 Activate Task Synchronization (not B1100/E1100)

To enable high-resolution recording, certain CPU tasks must be synchronized with each other. Use tasks 1 & 3.

Datei  Suche Drive Services Einstellungen Fenster Tocls Handbicher  Hilfe

m ot | & | @ | Urnamed on COMEISERVICE) v 5, > ([l ¢ (v | % | S HEEBE AT B | @ | [ORS)
EB Project 1 | True v
JE Unnamed on COME [SERVICE) Ed | | X |
Contral Panel Mame Walue Raw Data Walue.. UPID
3| Parameters [ MC Task 0 Falze 0 Falze 10EOh
E]os [ PAC Tazk 1 True 1 Falz=  10B1h
v =] Mation Contral S/ [ MC Task 2 Falze i False  10B2h
v [£] Drive Canfiguration ® MC Task 3 Tiue 1 Falz=  10B3h

{E] 1/0 Definitiars
{E] Master Encoder
w =] Manitaring
=] Logic Supply Yoltage
=] Matar Supply Yaltage
{E] Regeneration Resistor
{E] Temperature Manitaring
w =] Osciloscops

----- =] Task Configuration

A Attention: In infrequent cases, synchronization of the oscilloscope can lead to increased CPU
utilization. The application is stopped, and a Run Time Error is displayed (Error Code 0090h / 0091h /
0092h / 0093h).

i Note: The activation of the task requires a restart (reboot) of the device.

1.4.2 Recording with Maximum Resolution

To apply the settings, the oscilloscope must be started once, or you must reconnect to the device. Afterwards,
you can enter a small value as sample period and take the smallest possible value from the error message.

Datei  Suche Drive Services Einstellungen Fenster Tools Handbicher Hilfe

ht o S| 0S| B[ UmanedonCoMEGERVCE) |5 > [P H o [l K|t HAEB0ASE| D] 0 DO
& Fraject ] [ | |t |cHa | o | v
~ J# Unnamed on COME [SERVICE) | | & | |
; Control Panel o mm
-|tg| Parameters = =T
@ ‘anables
~ [BH Oscilloscopes General Tri Adwvanced
Do gger
[ Default
% Messages Fretrigger 10 E4
- Erors
@ Curves [ Delay 100 i
Command T able
Set Recording Time
Sample Period: Murnber of Samples: The maximal Murnber of 5amples:
[ Previewfunction active\
LinMot-Talk % x

The minimal sample period is 0.000125

This value should be used as the current setting. Also, the recommendation of the number of samples should be
changed accordingly to get the maximum amount of data from the recording.

NTI AG / LinMot www.linmot.com Page 11 of 34



LinMOt® LT Oscilloscope

Oscilloscope Settings

General | Trigger | Advanced

23

Pretrigger 10
[ Delay 100 g

Set Recording Time
Sample Period: Mumber of 5amples; The masimal Mumber of Samples:

0.000125 % v | (1024 = 1024

[ Previewfunction active

Save Color Set Ok Cancel

This also automatically generates the “Recording Time” of the oscilloscope.

Oscilloscop
General | Trigger | Advanced
Acquisition Mode: | Single Shiat b
Fecording Time: 127.875 ms W
Channel 1
Group " ariable
MC 5w Overview w | | Actual Position W
Channel 2
Group Y ariable
MC 5% Overview v | | Demand Pozition W
Channel 3
Group Y ariable
MC 5% Overview v | | Difference Pogition W
Channel 4
Eroup W ariable
MC 5w Owverview w | | Demand Current W

Page 12 of 34 www.linmot.com NTI AG / LinMot
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LT Oscilloscope

1.4.3 Adding Additional Channels

The settings will need to be adjusted if the selected channels change.

Oscilloscope Settings

General | Trigger | Advanced

Acguigition Mode: Single Shot A
Recarding Tirme: 127875 s W

Channel 1 Charnel 5

Group W ariable Araup W ariable

MC 5w Owerview w | | Actual Pasition W M S Overview w | | Demand Yelocity v
Channel 2 []Channel &

Group W ariable Group W ariable

MC SW Owverview v | | Demand Position W MC S'W Overview W | Actual Velocity W
Chatinel 3 [] Channel 7

Group Wariable Group Yariable

M 5% Overview v | | Difference Pozition W MC S Overview v | | Demand Acceleration W
Channel 4 []Channel 8

Group W aniable Group Wariable

MC S Owerview v | Demand Current W MC S Overview v | | Difference Yelocity W

S ave Color Set Humber of 5amples 15 greater than 819 Ok Cancel

Oscilloscope Settings
Gereral | Trigger | Advanced
Fretrigger 10 xz

[ ] Delay 100 ms
Set Recording Time

Sample Penod: Mumber of Samples: The mazimal Mumber af Samples:
00001 25 g w319 213

[ ] Previewfunction active

i

Note: When more channels are activated, there will be a smaller number of data points allotted for
each channel and this will result in a shorter recording.

NTI AG / LinMot www.linmot.com Page 13 of 34



2 Functions

LT Oscilloscope

2.1 Recording Method (Acquisition Mode)
A recording can be acquired in two ways:

Oscilloscope Settings

General Trigger Advanced

Continuous -

Sinile Shit

Acquizition Mode:

Recording Time:

Single Shot:  Starts a single recording. As soon as the recording is finished, this data can be evaluated.

Continuous:  Starts the recording several times. If a trigger condition is defined, the oscilloscope is restarted
when this trigger condition is met. If no trigger is activated, the recording is restarted as soon as
a recording is finished. To evaluate the data, the oscilloscope must be stopped immediately by
double-clicking the Start button. With a single click, the recording is executed once more and is
then finished.

2.2 Trigger

Up to two trigger conditions can be defined. Conditions “A” and “B” can be linked logically with “AND” or “OR”.
As soon as this condition becomes true, the recording is performed. The oscilloscope is activated with the
“Start” button and waits for the “Trigger Condition”.

Oscilloscope Settings =

General Trigger  Advanced

| Trigger Condition: A, -
Condition A&
Eroup Wariahle
MC S Overview ~ | | Demand Position w
Event YW alue [ram)
Rizing edos ~ |2U
Condition B
Group Wariable
BAC Sh Dverview [Dremand Current
Event Walue [4)
Rizing edas 1]
Save Calor Set (1]} Cancel

i Note: Changes in the oscilloscope settings are only applied when the oscilloscope is stopped. It is
recommended to make settings on the oscilloscope before starting it and to make changes only in the
“Ready” state.
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LT Oscilloscope LinMOt®

A Attention: It is not possible to start/carry out several recordings at the same time. If a recording is
waiting for the trigger, a second recording cannot be started in parallel.

2.2.1 Advanced Settings

If a trigger is used to start recording, the recording window can be shifted (pre-trigger/delay):

Oscilloscope Settings

General  Trigger  Advanced

[ ]Pretigger 10 4
[ Delay 100 ms

Recording with trigger condition A: mm mm mm
&0 g0 0.25
Variable: Demand Position 52;5 5245‘ gf:
Value: 20mm _é_;; e E.1‘
i . . LT T .
Event: Rising edge 30 30 0.05
L. e 225 225 0
The recording is started when the target position is 15 15 005
>20mm. ?.E T.E_ _E.‘I
0 0 -0.15
75 -7.5 -0.2
Recording with advanced trigger 10%: mm mm mm
&0 g0 0.25
Variable: Demand Position 525 S22 02
Value: 20mm - ,,,4: 015
Event: Rising edge *?_;EI “"ﬁ'E g;c
T ) o 3 3 15
Pre-Trigger: 10% 9oz 29 0
. . . . . . 15 15 -0.05
In relation to the recording time, the recording time is +c 7E 0
set 10% before the trigger signal. 0 0 015
-7.5 -T.5 -0.2
-15 -15 -0.25
Recording with delay 100ms: mm mm mm
&0 Gl 0.25
Variable: Demand Position 52,3 325 0.2
Value: 20mm 45 45 0.15
Event: Rising edge 3?1-5 A7 o1
Delay: 100ms 30 30 0.02
225 22.5 0
= c _ c
The recording is only recorded with a delay of 100ms. ?1; ;;_ g?
The trigger condition is not visible in the recording, U E -E.1E
because it is in the past. 7= 75 02
-15 -15 -0.25
10 202304408509811713816518.1021123

ms
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LinMOt® LT Oscilloscope

2.2.2 Delayed Readout (from Drive)

The oscilloscope can be started with the LinMot-Talk software and read out later by logging in again with the
LinMot-Talk software.

A Attention: The oscilloscope service is stopped when the Servo Drive is restarted, e.g. when the logic
supply is switched off or with a reboot.

A Attention: Delayed read-out does not work with “User Defined Variables” — “Add Parameter”

. Note: Only one oscilloscope can be read out. Since memory is limited, it will not work if you start
1 several oscilloscope triggers and then want to read out several recordings.

This function is often used when an error on the application is not reproducible and only occurs occasionally. A
recording (e.g. trigger on error) can be started and as soon as the error has occurred, you can log in again and
read the values in the oscilloscope.
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3 Evaluation

3.1 View

3.1.1 Navigating/Zooming

The mouse pointer can be used to select a window in the recording to enlarge the desired area. To do this, click

and drag from left to right, top to bottom.

M

04.4 255.5 306.6 357.7 4088

2

333

1022 1

311

0

0.3 1437 157 1704 183

& 117 13

.18 63.33 76.89 90.24 103

mz

The user can also zoom the display window in and out by scrolling with the mouse wheel.

Page 17 of 34
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3.1.2 Display and Scale Channels

Unused channels can be hidden in the oscilloscope toolbar. The function keys "Fit View" or "Fit View (same unit
same fit)" scale the view automatically. In the "Display Settings" window, the display of the curves can be
changed manually, and the colors of the channels can be adjusted.

The same recording with different display settings (Offset/Division width):

___________ P
1 1 1
1 1 1

-t - e e
1 1 1 1 1 1
1 1 1

______ H RS [ [

1 1
1 1
. T A--
: T T } ¥ 1
et Rt et i el Tt Kl AN Sy e
| f : f f f f ' f 1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 1 1 1
0 51.7102.153.204.255. 308,357 408.439.531 ) 51.102.153.204.255 306,357 408 459,251
Time Time
s w ms w
Offzet: Divigian wadth: Offzet: Division width:
0 | |5 | [ 0 EE | [--
Channell: MC 5w Overview - Actual Position [mm] Channell: MC 5% Overview - Actual Position [rmm]
Offszet: Drivigion width: Offset: Drivision width:
225 LS | [-= 35 | |0 |
Channel2: MC 5w Owverview - Demand Position [rrm] Channel2: MC S Overview - Demand Position [mm]
Offzet; Dviwigion width: Qffset: Driwigion width:
225 | |75 | [= 0 L | [--
Channel3: MC 5w Owerview - Difference Position [mnm] Channel3: MC 5% Overview - Difference Pozition [mm]
Offzet: Drivision width: Offset: Drivizion width:
0025 | |omes | [-= 035 X |
Channeld: MC 5 Overview - Demand Current [4] Channeld: MC 5% Overview - Demand Current [4]
Offszet: Drivigion width: Offzet: Diviion width:
01 X | [= 05 | o4 |
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3.1.3 Labeling/Notes

A recording can be labeled before or after the recording. The name “Default” can be adjusted, and a comment
can be added to each recording.

File Search Drive Services Options  Window Tools Manuals  Help

Pt O EHEE S @ UnemedonCOMESERVICE]  ~ %> [l o | | X | Y EHOE B ASE

@ F'l_oiect A |
~ @ Unnamed on COME [SERVICE)
i3 Contral Panel Mame Sampling Date Comr
{Ed Parameters : . 8.2020 10:09:59
@ Wariables 1 X1 Add Oscilloscope Ins
v & Dsciloscopes % Remove ltems Del
B defau Duplicate ltem
Messages
% Errarg Edit Properties F2
@ Curves .
Command T able @ Show Object Inspector F1
Set Oscilloscope Mame >
Mame: Testing PID Setting
Comment: - without load -

3.1.4 Comparing Two Recordings

In the LinMot-Talk Oscilloscope, two recordings with a maximum of four channels each can be compared. It is

also possible to import a recording of a second axis (select Import only Oscilloscope) and then compare the
recording with the current one.

Note: By using the trigger function, it can be ensured that the two recordings begin at the same time

and therefore the comparison of the data does not involve any time lag. Small deviations can still be
corrected later.

e
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Create and record two oscilloscope recordings. Then, select both in the window and use the Compare function
to create a new oscilloscope.

File Search Drive Services Options Window Tools Manuals  Help

Mt OFEBE| HE| @[ UnmedonCOMBSERVICE)  ~ 5 3 | > W @ | o B |
EB Project Hi |

W ii Unnamed on COME [SERYICE)
- Control Panel o

' Parameters Testing PID Setting - Set B it Last

Q Wariables Testing FID Setting - Set & Ohne Last
~ J8 Dzcillozcopes
Testing PID Setting - Set B
& Testing PID Setting - Set &
% Meszages
Ermors
: @ Curves

Command Table

SEHAELDASE| D

Mame Sampling Date Comment

I Time Difference - O *

What is the time difference in ms between Plot1 and Plot2?
The Plot2 would be shifted in the left direction about this value:

The new oscilloscope is created automatically. Channels CH1 to CH4 are occupied by the first recording and
channels CH5 to CH8 are occupied by the second recording.

| 1 5 sp | By | # BR | o1 ooz o3| oo oHs | oo | | Che E}HD ||g§|l3l |m:

mm mm mm mm
60 60 0.375 50
52.5 52.5 0.3 52.5
45 45 0.225 45
37.5 375 0.15 375
30 30 0.075 30
225 22.5 0 22.5
15 15 -0.075 15
7.5 7.5 -0.15 7.5
0 0 -0.225 0
-7.8 -1.5 -0.3 -1.5
-15 -15 -0.375 -15

0 76.72 153.4 230.2 306.9 3836 450.3 537.1 613.8 690.5 767.3
ms
_Channel

1: MC SW Overview - Actual Position

2: MC SW Overview - Demand Position o
30 MC SW Overview - Difference Position

4: MC SW Overview - Demand Current

: MC SW Overview - Demand Position e

=3
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Now the irrelevant channels can be deactivated, and the scaling of the same sizes can be adjusted

Channell: MC 5% Overview - Actual Position [mm] Charneld: MC S Overview - Actual Pozsition [mm]

Offzet; Diivizion width: Offzat; Divizion width:

225 IREE =225 | [75 |
Channel2: MC 5% Overview - Demand Position [mm] Charnels: MC 5% Overview - Demand Position [mm]
Offzet: Diivigion width: Offzet: Diivizion width:

225 | [7s e St B2 G | [=
Channeld: MC 5w Overview - Difference Position [mm) Channel?: MC 5w Overview - Difference Position [mm)
Offzet: Divigion width: Offzet: Drivizion width:

[ | [0.075 == | [0o7s |
[] Channeld: MC 5w Overview - Demand Current [4] [] Channeld: MC 5w Overview - Demand Current [4]

Offzet: Diivigion width: Offzet: Divizian width:

0 IRES |<_—_>|n IRES |

As an example, the following errors of the two recordings will be compared. In this view it is now clearly visible
that the following error of the second configuration is significantly smaller than in the first recording. The
channels (CH4 and CH8) of the demand current are deactivated from both recordings to improve the overview.

| & sp | By | & BA || o | oiz | oua| v [ovs | oo | oo | e @HD ||gf£|ﬂ |n;;‘

mm mm mm mm
80 60  0.375 : : : : : : : : : &0
52.5 525 0.3 : 525
45 45 0225 5 45
375 75 0.15 ! 75
30 30 0.075 4 30
225 275 0 ; 725
15 15 -0.075 5 15
75 75 015 A 7.5
0 0 -0.225 : 0
75 75 0.3 - 75
15 A5 -0.375 ; 15

383.6
ms

Channel

1: MC SW Overview - Actual Position

2: MC SW Overview - Demand Position

3: MC SW Overview - Difference Position
4: MC SW Overview - Demand Current

=3

:MC SW Overview - Demand Position
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3.2 Tools
3.2.1 Cursor

Two cursors are available. The cursor can be moved on the X-axis with the mouse by clicking and dragging on
the line. The data is displayed below the oscilloscope. Further data, such as the difference between the two
cursors (cursor 2 - cursor 1) and the time between the two cursors are read out.

| &= = s | | & B | o | ooz | o Bal ez [@g|7me |
mm m mm
60 60 0.05
525 525 0.04
45 45 0.03
375 s 0.02
30 30 0.1
225 2258 0
15 15 -0
7.5 7.5 -0.02
0 0 -0.03
15 -15 -0.04
15 -15 -0.05
Channel Curso e Cursor2 Value Cursor2 - Cursori Time2 - Time1
1: MC SW Overview - Actual Position 4598 0.011 mm -48 865 mm 3705 ms
2. MC SW Overview - Demand Position S0 mm 0 mm -50 mm IT0.5 me
3: MC SW Overview - Difference Position 0.02 mm -0.011 mm -0.031 mm IT0.5 ms
4: MC SW Overview - Demand Current 0198 A -0.036 A -2 A 3I70.5 ms
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3.2.2 Min/Max/Mean/RMS Values

In the statistics, the minimum value (“Min”), maximum value (“Max”), mean value (“Mean”) and effective value
(“RMS”) are calculated. The evaluation shows the values of the individual channels. If no cursor is activated, the
calculations are made for the values over all displayed data points.

| = so | By | & BR||ow oz |oea | o t&ll:E@m:
A"’./f

mm
60 F Statistic values - O *
Channel 1: Actual Position Channel 2: Demand Position Channel 3: Difference Position | | Channel 4: Demand Current
525 B2E femmmmmod
Min Value: 0.0093 Min Value: 0 Min Value: -0.0419 Min Value: -0.5160
T [yt R Max Value: 49.9824 Max Value: 50 Max Value: 0.0432 Max Value: 0.5830
Mean Value: 27.1821 Mean Value: 27.1831 Mean Value: 0.0010 Mean Value: 0.0367
375 [T RMS: 33.4466 RMS: 33.4474 RMS: 0.0172 RMS: 0.1802
30 -
Channel 5: Channel &: Channel 7: Channel 8:
25 1 Min Value: no value Min Value: no value Min Value: no value Min Value: no value
Max Value: no value Max Value: no value Max Value: no value Max Value: no value
15 b
Mean Value: no value Mean Value: no value Mean Value: no value Mean Value: no value
. RMS: no value RMS: no value RMS: no value RMS: no value
0 -5
-
-15 . : : : : : : : | -0.825 -0.05
153.4 2302 306.9 3836 460.3 5371 613.8 690.5 767.3

You can use the cursor to restrict the range for statistics. If you move the cursor 1 and/or cursor 2 horizontally,
you must update the calculations by using the refresh button.

m mm
50 0.05
52.5 0.04
4 0.03
375 0.0z
30 - 0.
225 ﬂ Statistic values X
45 Channel 1: Actual Position Channel 2: Demand Position Channel 3: Difference Positon  Channel 4: Demand Current
Min Value: 49,9238 Min Value: 49,9447 Min Value: 0.0142 Min Value: 0.0810
75
Max Value: 49,9824 Max Value: 50 Max Value: 0.0223 Max Value: 0.2190
0 Mean Value: 49.9790 Mean Value: 49,9985 Mean Value: 0.0135 Mean Value: 0. 1785
7= RMS: 49,9790 RMS: 49,9935 RMS: 0.0195 RMS: 0.1809
-15
Channel 5: Channel &: Channel 7: Channel 8:
Channel _ - Min Value: no value Min Value: no value Min Value: no value Min Value: no value
1: MC SW Overview - Actual Position
2:MC SW Overview - Demand Postion Max Value: no value Max Value: no value Max Value: no value Max Value: no value
3: MC SW Overview - Difference Position
4: MC 3W Overview - Demand Current Mean Value: no value Mean Value: no value Mean Value: no value Mean Value: no value
Sampling Date: 25.07.2017 11:18.42 RMS: no value RMS: no value RMS: no value RMS: no value
Comment: - with load -
(Parameter Caption, UPID, Value): (Serial Number, 0410h
(Firmware Release, 0424h, 6.6 Build 20170704 |
Warning: The statistic values ar not up to date, please press the refresh button Close
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3.2.3 Display Settings

Dizplay  Print

Time

ms ot

[Offzet; Divigion width:
[ | [10z2

Charnnell: MC 5w Overview - Actual Position [mm)

Offzet: Divizion width:

|-22_5 | |?_5

Channel2: MC 5% Force Control - Measured Faorce [M]
Offzet: Diwizion width:

|-?5 | |?5

Channel3: MC S Force Control - Target Farce [M]
Dffzet: Divigion width:

|-?5 | |?5

Channeld: MC 5w Overview - Demand Current [4)
Offzet: Diivizion width:

0 RE

Show the Graph with a Line or with Setpoints: "

[] Channels: MC 5% Overview - Demand YWelocity [ms]
Offzet:

| 0012522

Dhivizian width:
| |u.s3343555 |

] Channels: MC 5w Overview - Actual Yelocity [mdz]
Offzet: Diivizion width:
|-0.012522 | |0.83343865 | [--

[] Channel?: MC 5% Overview - Demand Acceleration [mds"2]

Offzet; Diivizion width:

|-0.012522 | |0.83343865 |
[] Channeld: MC 5% Overview - Difference Yelocity [m/s]
Offzet: Diiwizion width:

|-0.012522 | |0.63343865 |

Save Color Set Cancel
1. “Display Settings” — “Display”: Graph Display Options
El Line
Izl Setpoints
El Line and Setpoints
t ua Ig \'l'"'"" o

0 1022 2044 3088

4088

6132 e 8178 9193 1.0224
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3.3 Export

3.3.1 Export Recording

The recordings can be exported and processed in different ways which are shown in the following chapters.

3.3.2 Exporting Data (.csv)
With Data Export the support points are exported to a CSV file.

| = sp &L B | o oo ooa o A | |0 g |0 T

rmm mm b
1.25 1.25 T . T T . .

S
a2 s e NN
25 ) SR SN A RN -
N B L S | R S .

-5 - R TP O SR U /SRS s JU N S A --

— W

The created CSV file can then be opened and edited with a table editing program (Excel, Calc..). In the first
column is the time reference and in the following columns the individual channels are displayed.

A | B (e D E | F | G | H J K L ]
"1 [Time(s) MC SW Ovenview - Actual Position(mm) MC SW Oveniew - Demand Position(mm) MC SW Oyende - Difierence Positionmm) MC SW Ovendew - Demand Curent(A)
2 0 X 53
"3 | 001675 -9.8956 0 0.1044 £.323
4| 00315 9.9182 0 0.0818 £.263
5 | 0.04725 9.9182 0 0.0818 £.324
6 | 0.063 -9.5968 0 0.1032 5463 2
7 | 0.07875 -9.8974 0 01026 5474
8 | 0.0945 -9.9182 -0 -0.0818 -5.399
"9 | 011025 9.9182 -9.9934 0.0812 545
T | 012 -9.8968 -9.9246 0.0278 5.164 —— C SW Ovenview - Actual
1| 014175 9.8749 -9.7258 0.1491 4418 Position(mm)
12| 01575 -9.3968 -9.4029 04939 2779 —— IC SW Oveniew - Demand
13| 017325 -9.6979 8.956 0.7419 1.76 Position(mm)
14| 04189 -9.2659 6.3851 0.9008 0.835 MC SW Ovenview - Difference
15 | 0.20475 8.6181 -7.6902 0.9279 0.629 Position(mm)
16 | 02205 7.5299 -6.8712 0.6587 -1.51 —— MC SW Oveniew - Demand
17 | 0.23625 6.3203 5.9282 04011 -2.265 CurertiA)
18| 0252 5.3497 4863 0.4867 1673
19 | 0.267T5 4.3274 -3.8257 05017 1615
20 | 02835 3.1842 29127 0.2715 2499
21| 0.29925 2.2467 21238 0.1229 -2.956
2| 0315 15881 1.4591 0.129 2,808 12
23| 033075 4423 -0.9186 0.2044 2448
24| 03465 -0.7782 -0.5025 0.2757 213
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3.3.3 Printing Data (e.g. with .pdf printer)

Datei Suche Drive Services Einstellungen Fenster Tools Handbicher Hilfe

bhtd | &S @ |UmemedoncomssErvice) vn X [ E e [HE K SEHAEBpASE| D] Qe
B Project BA | o | che | oHa | cha
e li Unnamed on COME [SERVYICE) | | é& ‘ ‘
; Contral Panel mm ';* mm
{Ea Parameters - : -
@ Wariables 4 . .
b T s I N -
{ [ Testing PID Setting - Set B Drucken x ) .
B Testing PID Satting - Set & Drucker - -
Messages . \ ______ 5 5
< Mami Foxit Reader PDF Printer ~ | | Eigenschaften < <
Carnrand T able ! e e ! !
Typ: Foxit Reader PDF Printer Driver
! Standot  FOXIT_Resdsr: [T ’ !
B Kommertar: [ Ausgabe in Datei~ |------ -1 -1
2 Druckbereich Exemplare ... 2 2
4 (@) Alles Anzahl Exemplars E = . 3 5
Seiten
4 Sortieren  [--.--- 4 4
Markierung 1,1 2,2 3.3
= = 5
1000
Petrchen
Channel

1: MC 5W Overview - Actual Position

2: MC SW Overview - Demand Position
3: MC SW Overview - Difference Postion
4: MC SW Overview - Demand Current

Sampling Date:

Comment: Mit Last

(Parameter Caption, UPID, Value): (Serial Number, 0410h, ) (Device Typs, 03FCh, ) (Article Number, 0414h, )
(Firmware Release, 0424h, } (0% File Mame, 042Eh, ) (ADF File Name, 184Ch,

3.3.4 Records for Support Requests

For support requests, please save the entire configuration via “File” -> “Save”. All oscilloscope recordings are
also saved. In offline mode, the recording can then be evaluated with LinMot Talk at any time.

File Search Drive Services Options Window Tools Manuals  Help

=t O = |§| 48 || E1450_LU_MR. IP: 10.3.1250 (SEF ~ 75, %
5 Project
v 88 E1250LU-MR on cuma[s*ma ®|

L Cantrol Panel
[E8] Parameters

L v arisklae
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4 Practical Examples

4.1 Trigger — Error

In this example, an oscilloscope is configured so that recording is triggered in the event of an error. To see the
course of events that could have led to the error, a recording lead is additionally defined in the form of a pre-
trigger.

4.1.1 Settings

a. “Oscilloscope Settings” — “General”

Oscilloscope Settings L\\, *
General  Trigger Advanced
Acquisition Mode: | Single Shat V
Recording Time: 1022 ms ~
Channel 1 [ 15 math charnel [ Channel 5 [ 15 math charnel
Group Wariable Group Wariable
MC S Owerview ~ | | Actual Position ~ MC S Owerview ~ | | Demand Yelocity ~
Channel 2 [ 15 math channel [ Channel & [ 15 math channel
Group Wariable Group Wariable
MC S Owerview ~ | | Demand Position - MC S Owerview ~ | | Actual Welocity Filkered -
Channel 3 [ 15 math channel [ Charrel 7 [ 15 math channel
Group ‘ariable Group ‘W ariable
ML St Overview ~ | | Difference Position ~ MC 5w Overview ~ | | Demand Acceleration ~
Channel 4 [ 15 math channel [ Channel & [ 15 math charnel
Group Wariable Group Wariable
MC St Overview ~ | | Demand Current w MC St Overview ~ | | Difference Yelocity w
Save Color Set Ok Cancel

b. “Oscilloscope Settings” — “Trigger”

Oscilloscope Settings *
General Trigger  Advanced
Trigger Condition: A -
Condition &
Group Wariable
MC 5w Status Word ~ | | Emar v
Event
Rizing edge I} ~ | 1]
Condition B
Group Wariable
M S Overview Demand Current
Ewvent Yalue [4]
Rizing edge 1]
Save Color Set Ok Cancel
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c. “Oscilloscope Settings” — “Advanced”

Oscilloscope Settings *

Gereral  Trigger  Advanced

Pretrigger |90 4
[ Deday 100 s
Set Recording Time
Sample Period: Mumber of 5amples: The maximal Mumber of Samples:

[ Previewiunction active

Save Color Set Ok

Cancel

4.1.2 Result

The red arrow marks the time of the trigger. There the recording was started by the error, and 90% of the data
collected occurred before this trigger due to the pre-trigger of 90%. This allows you to record a possible reason
for an error state if the variables are selected correctly.

@B s w| B E||on|oe|oe]ow [pafo Jpelo Jam oets
mm mm A mm
180 180 vas s
180 180 A

| .

A NSO

0 20 015
0 0 0.22
20 20 03
520 8178 7158 6134 5112 203 3068 2046 1024 02 102
ms.
Channel
1:1C 5

Difference Postion
Demand Current

Sampling Date: 27.07 2020 10:03:05
Comment:

(Parameter Caption, UPID, Value): (Serial Number, 0410h, 2348.650.076) (Device Type, 03FCh, C1250PNXC1S/VIRF) (Articie Number, 041Ah, 0150-2348) (Firmware Release, 0424n, 6.8 Build 20180820 ) (OS File Name, D42EN, OSSW_C1200_V658_b05) (ADF File Name, 184Ch, PS01-23x160-XX_V351)
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4.2 Trigger — Position

Sometimes, it may be necessary to limit the recording range to avoid losing many data points to curves of less
importance.

4.2.1 Settings

a. “Oscilloscope Settings” — “General”

Oscilloscope Settings L\\, *
General  Trigger Advanced
Acquisition Mode: | Single Shat V
Recording Time: 1022 ms ~
Channel 1 [ 15 math charnel [ Channel 5 [ 15 math charnel
Group Wariable Group Wariable
MC S Owerview ~ | | Actual Position MC S Owerview Diemand Yelacity
Channel 2 [ 15 math channel [ Channel & [ 15 math channel
Group Wariable Group Wariable
MC S Owerview ~ | | Demand Position MC S Owerview Actual Yelocity Filkered
Channel 3 [ 15 math channel [ Charrel 7 [ 15 math channel
Group ‘ariable Group ‘W ariable
ML St Overview ~ | | Difference Position MC 5w Overview Demand Acceleration
Channel 4 [ 15 math channel [ Channel & [ 15 math charnel
Group Wariable Group Wariable
MC St Overview ~ | | Demand Current MC St Overview Difference Velocity
Save Color Set Ok Cancel
b. “Oscilloscope Settings” — “Trigger”
Oscilloscope Settings *
General  Trigger  Advanced
Trigger Condition: A -
Condition &
Group Wariable
ML 54 Overview ~ | | Actual Position ~
Event Walue [mm]
Greater than w20
Condition B
Group Wariable
MC S Overview Demand Current
Event Walue [4]
FRiizing edge o
Save Color Set Ok Cancel
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“Oscilloscope Settings” — “Advanced”
Oscilloscope Settings

[ Pretrigger
CDelay

Set Recording Time
Sample Period:

000z 3

[ Previewfunction active

®|mE e

mm
60

20

10

Channel

Comment:

General  Trigger Advanced

Sawve Color Set

4.2.2 Result

mm

60

Sampling Date: 27.07.2020 10:18:54

(Parameter Caption, UPD, Value): (Serial Number, 0410h, 2345.650.076) (Device Type, 03FCh, C1250PNXC1SAVIRF) (Article Number, 041Ah, 0150-2348) (Firmware Release, 0424h, 6.8 Build 20130820

LT Oscilloscope

The maximal Mumber of 5 amples:

| By | 8 B | o | ooz | v o

The red arrow marks the trigger condition "Greater Than 20mm". As soon as the actual position has become
larger than 20mm, the recording was started. This method can be used to limit a recording range if necessary.

0275

) (O File Name, 042Eh, OSSW_C1200_VESE_b0S) (ADF File Name, 184Ch, PS01-23x160-XX_V381)

mm
0.16
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4.3 Trigger — Motion Active
In some cases, you may want to have a recording start automatically as soon as motion starts.

4.3.1 Settings

a. “Oscilloscope Settings” — “General”

Oscilloscope Settings L\\, X
General  Trigger Advanced
Acquisition Mode: Single Shat hl
Recording Time: 1022 ms ~
Channel 1 [ 15 math charnel [ Channel 5 [ 15 math charnel
Group Wariable Group Wariable
MC St Overview ~ | | Actual Position w MC St Overview ~ | | Demand Velocity w
Channel 2 [ 15 math charnel [ Channel & [ 15 math charnel
Group Wariable Group Wariable
MC St Overview ~ | | Demand Position w MC St Overview ~ | | Actual Velocity Filtered w
Channel 3 [ 1 math channel [ Channel 7 [ 15 math charnel
Group ‘ariable Group ‘W ariable
MC 5S4 Overview ~ | | Difference Position ~ ML St Overview ~ | | Demand Acceleration ~
Channel 4 [ 15 rnath chatinel [ Channel & [ 15 math channel
Group Wariable Group Wariable
MC S Overview ~ | | Demand Current ~ MC S Overview ~ | | Difference Yelocity ~
Save Color Set Ok Cancel

b. “Oscilloscope Settings” — “Trigger”

Oscilloscope Settings *
General  Trigger  Advanced
Trigger Condition: A -
Condition &
Group Wariable
MC S Status Word ~ | | Motion Active ~
Ewvent
Rizing edge ~| (20
Condition B
Group ‘ariable
MC S Overview Demand Current
Ewent alue [4]
Fiizing edge o
Save Color Set Ok Cancel
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c. “Oscilloscope Settings” — “Advanced”

Oscilloscope Settings

General  Trigger Advanced

O Pretigger 30
CDelay 100

Set Recording Time
Sample Period:

n.o02 s

[ Previewfunction active

Sawve Color Set

4.3.2 Result

The red arrow shows the point at which the motor started to move.

@ | EHE s | By § B ||on oefoe | ox

LT Oscilloscope

ms

Mumber of 5amples:

The maximal Mumber of 5 amples:

Cancel

mm mm A mm

80 60 0.1 0.02

2 s25 / 0s o
375 7. iy / 0.05 0.0

0 o \ 0.3 0.1
-5 7. v 0.35 0.1

o 1022 2044 306.6 4088 511 8132 7154 919.8 1022
i

ctual Posttion
emand Postion

- Difference Posiion
verview - Demand Current

Sampling Date: 27.07.2020 10:30:40
Comment:

(Parameter Caption, UPID, Value): (Serial Number, 0410n, 2348.650.076) (Device Type, 03FCh, C12S0PNXCIS/VIRF) (Articke Number, 0414, 0150-2348) (Frmware Release, 04241, 6.8 Buid 20190820

) (OS File Name, 042En, OSSW_C1200_VES8_b0S} (ADF File Name, 184Ch, PSO1-23x160-XX_V3S1}
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5 Document Version

Version Date Author Decription

1v0 01.05.2017 mm Initial Version

V1 17.05.2018 mm Chapter 1.4.3 added

1v2 30.05.2018 mm Update to version LT6.7

1v3 11.08.2020 mr Update to version LT6.9, samples added
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