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1 What is this application note about?

In this application note it is the goal, to get started with remote control in LabVIEW and connect to an
oscilloscope from Teledyne LeCroy over LAN.

In the first part, a prototype is built that fulfils the application requirements. In the second part, this working
prototype is integrated into a scalable state machine.

In addition to learn how remote control can be done with a LeCroy oscilloscope, there is also an opportunity
to learn about an often used measurement parameter such as rise time from the field of test &
measurement.

& Main SLUGE-2025-Finakvi _
File Edit View Project Operate Tools Window Help

B2 @n
VISA resource name
T VICR:169.25458.172 E Connect ) Connected ?

Trigger Source (0: Channel 1) Waveform Data piot 0 NG
o Channel1 0

Probe Attenuation (-1)
o
Vertical Coupling (0 ATM)
DM 1
Vertical Range (1.0 V)
A
o4

Amplitude

Vertical Offset (0.0 V)
o

Timebase (0.0005 5)
o 100n

Horizontal Positien (0.0005)

o) 1000

Trigger Level (0.0V)

A Rise Time Value  Rise Time Status

203.100n 0K

Wéorm Source (1: Channel 1)
':) Channel 1 0 Single Trigger

Exit

Figure 1 — JKI State Machine captured waveform and parameter measurement from a WaveSurfer 4024HD oscilloscope.

(21 Fite | ¥ Vertical | & Timebase | I Trigger & Display # Cursors | E] Measure & Math | |2 An X utiities @ Support

35V

100 ns 100ns 400ns 500 ns 700 ns.

T i

12Bits _

Figure 2 — Oscilloscope’s screen after running the JKI State Machine, acquired and measured parameter rise time.
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2 Create new project in LabVIEW

e Start LabVIEW 2020 or higher

2 tabview - O x
File Operate Tools Help

B>LabVIEW 2020

Create Project Open Existing

Recent Project Templates | Al Recent Fles

Blank Project BodePlot_SMO Ivproj
TamenliSD lypny including programming with interfa

C:\Program Files («86)\National Instruments improvements to web servi

rements from the LabVIEV
C:\Program Files (x86)\National Instruments
C:\Program Files (xBE)\National Instrument:
C:\Users\peter\OneDrive\Tameq Schweiz
CA\Users‘peter\OneDrive\Tameq Schweiz

TameaDSO-ETHZ lvproj

Find Drivers and Add-ons Community and Support

nectto devices and expand the Parlicipate in the discussion forums or
functionality of LabVl request technical suppoi

Figure 3 — LabVIEW 2020 or higher start-up screen.
e Create Blank Project

3 Create Project O X W
Choose a starting point for the project:

All . Blank Project Tem

Teplites [ ?E_l Creates a blank project. ‘
Desktop |-
TDD Project S

Sample Projects >
Desktop ﬂl Creates a blank V1. ‘
Real-Time |

Simple State Machine 7:
litates defining the execut

sequence for sections of code. More Information ‘

Channeled Message Handler 7=

== Uses channels to facilitate multiple sections of code running in parallel and sending data between
therm, More Information

Queued Message Handler
B0 Uses queue refnums to facilitate m
between thern. More Information

ple sections of code running in parallel and sending data

Actor Framework T

Q} Creates an application that ¢
other, This template makes extensive use of LabVIEW

hat communicate with each
classes, More Information

b Finite Measurement =
) Acquires a finite m
sample project is b

rement and pi
ased on the Simple State M

ns for exporting the measurement te disk. This
ine template. More Information

‘ Continuous Measurement and Logging P
'ﬁ@ Acquires
Queved Mes!

urement:

ontinuously and logs them to

ample project is

e Handler template, More Information

‘ Feedback Evaporative Cooler
[ z,@ Implements an &
This sample projec

cooler

ith h ppable hardware. cantrallers, an

ed on the Actor Framework template. More Information

tis

Inctrumant Nrivar Droiart Temn

‘{ = v
Figure 4 — We’ll start with an empty project.
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e Save empty project

B SLUGE-2025.vproj - Project Explorer — (m] b
File Edit View Project Operate Tools Window Help
[ » E R

Items  Files

= [l Project: SLUGE-2025.vproj
e §
i+ = Dependencies
%, Build Specifications

Figure 5 — Empty LabVIEW project is created.
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3 Add an instrument driver to the project

Instrument drivers can be downloaded from ni.com. In this case, we assume this has already been done.
The driver for the oscilloscope is LeCroy Wave Series.lvlib and is located in the default LabVIEW folder for
instrument drivers instr.lib.

¢ Load oscilloscope driver and save the project

B Select a File to Insert

1 BB << LabVIEW 2020 > instrlib > LeCroy Wave Series »

Organisieren v Neuer Ordner
[ — Name
> [ Microsoft Teams-Chatdateien
> R ooks
-
> [ Projekte

> [ Repos

B Sport

> [ Tameq Schweiz GmbH

ustom Pattern (*.|

Add File | Abbrechen |
Figure 6 — Open the previously downloaded LabVIEW driver LeCroy Wave Series.

B SLUGE-2025.vproj - Project Explorer — a x
File Edit View Project Operate Tools Window Help
[EEITETER AL R

lterns  Files

o [ Project: SLUGE-2025.vproj

B My Computer

[} LeCroy Wave Series.Iviib

B[ Public
Bl [ Action-Status

Configure

Data

Utility

Obsolete

dir.mnu

1 Closewi

VI Treewvi

=

i @™ Private

- B LeCroy Wave Series Readme.html

i+ % Dependencies

- % Build Specifications

=
o
=
=
A=
[i]

Figure 7 — The LabVIEW driver LeCroy Wave Series is added to the project.
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e Add a Virtual Folder to the project and name it Examples

& SLUGE-2025.1vproj - Project Explorer - O X

File Edit View Project Operate Tools Window Help

% & e | I8 B~ ol & ]l
ltems  Files
- [& Project: SLUGE-2025.lvproj
"
m3 A T
eCroy

dd | Vitual Folder \

ot T.ype Definition
Library

Import =

Trace Execution... &
Interface

Find Project ltems.. Actor

Arrange By » éc'?"btlml

Expand All st

Collapse All O Sepver
Webdienst

Help...
NI-DAGmx Task

Properties

- . Build Specmreamons NI-DAGmx Channel

MI-DAGmx Scale
Unit Test
Test Vectors !

Figure 8 — New Virtual Folder to add for placin;ExampIes.

e Add example — Vls to the folder Examples and save the project

B Select a File to Insert

€ > v 4 W

Organisieren Neuer Ordner
BB Tameq Schweiz GmbH

o! Bildung

LabVIEW 2020 > instrlib > LeC

oy Wave Series » Examples

Transfer Selecte

es.bind

Add File

| | Abbrechen |

Figure 9 — Add the example LeCroy Wave Series Acquire Waveform to the new Virtual Foer.

3 SLUGE-2025.vproj - Project Explorer =i o X

File Edit View Project Operate Tools

Led| s b

Window  Help

X[k E- o[l he

Itemns  Files

o Bl Project: SLUGE-2025.Ivproj
B My Computer
[ Examples
LeCroy Wave Series Acquire Waveform.vil
[} LeCroy Wave Series.viib

Action-Status
Configure
Data

Utility
Obsolete
dir.mnu

] Closevi

VI Treewi
Initializevi
L Private

B LeCroy Wave Series Readme html
B+ 5 Dependencies

‘%, Build Specifications

Figure 10 — The Example VI LeCroy Wave Series Acquire Waveform is added to the Virtual Folder Examples.
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o Add another example

P Select a File to Insert

Organisieren =

1+ |

LabVIEW 2020 > instrlib » LeCroy Wave Series »

Neuer Ordner

BB Tameq Schwi b Name

ildung Series Acquire and Read

eries Acquire Multiple Wa

Dropbex

asurements.vi

s vi

ve Series Acquire Timed Sequence.vi

ve Series Acquire Waveform In L

'y Wave Series Acquire Waveform With Preview.vi

Series Acquire Waveform.vi

e Series Transfe

ve Series,bin3

Ivtest:™ vwec |

| | Abbrechen |

Figure 11 — Add the example LeCroy Wave Series Edge Triggered Acquisition to the new Virtual Flder.

D SLUGE-2025.lvproj - Project Explorer

Ledxh

File Edit View Project Operate Tools Window Help

X gk @@ o6

O

x

ltermns  Files

= @; Project: SLUGE-2025.lvproj

% B My Computer

Examples

i, LeCroy Wave Series Acquire Wavefarm.vi

LeCroy Wave Series.vlib
[ Public
Action-Status
Configure
Data
Utility
Obsolete
dir.mnu
Closewi
VI Treewi
Initialize.vi
[P Private
L[ LeCroy Wave Series Readme.html
I3 3\11 Dependencies
-'%, Build Specifications

U LeCroy Wave Series Edge Triggered Acquisition.vi

Figure 12 — The Example VI LeCroy Wave Series Edge Triggered Acquisition is added to Examples.

Author(en): Peter Wilhelm

Filename: Tameg-Remote Control with LabVIEW.docx

13 von 42



tdmeq

Dokumenten Version: Version 1.0 Dokumententyp: Application Note

e Open the example VI LeCroy Wave Series Edge Triggered Acquisition.vi

| [3 LeCroy Wave Series Edge Triggered Acquisition.vi Block Diagram on SLUGE-2025.Ivproj/My Computer

| [ LeCroy Wave Series Edge Triggered Acquisition.vi Frant Panel on SLUGE-2025.Juproj/My Computer - O

| File Edit View Project Operste Tools Window Help

9 @ (01 11 [15ptApplicationFont + | Bov Wigw M &9 o+l Scarch

L ?

>

HHE]

SLUGE-2025.vpraj/My Computer]

&2

= 22
' Vertical Coupling (&: ATM) 2
" rrm—
| Vertical Range (1.0V) igm
10 %M
£z
Timebase (0.0003 <) <
s
£l 0.0005 .
Trigger Level (00 V). 06
0 04

]

1oy I v 0 " D |
;g Channel 1 10 2E-7 4E-T 6E-T 8E-7 1E-6 1.2E-6

(<) 2005 - 2022 NATIONAL INSTRUMENTS, ALL RIGHTS RESERVED,

Ei

| )}%F’-.SFHE(& Channel Twavetorm Data pioto B

7| Channel 1 0

Prabe Attenuation (-1)

=
m

Wform Source (1: Channel 1)

=
o

Time
. Note:
 This Vi will time out witheut acquiring any data if the input signal on channel 1 does not cross 0 V trigger level
with positive slape.
. Formore details on. ing pleas see the Edge Triggered Acauisition Exsmple V.

File Edit View Project Operate Tools Window Help

S® @ N G 2T baF ot ‘TSptApphcatlon Font ~ | Pov Wov B Gad W 5

Figure 13 — The example VI LabVIEW Wave Series Edge Triggered Acquisition is loaded.

Wform Source (1: Channel 1]@
Trigger Source (0: Channel 1) umg

VISA resource name [REEY
g

Vertical Coupling (0: ATM) |(IIES
Probe Attenuation (-1) (101 ¥

SLUGE-2025 vpraj/My Computer

Vertical Range (1.0) [

Timebase (0.0005 5) [
Enable Continuous Acquisiti

Trigger Level (0.0 V) [Ber
Timeout (us) | 10001

TwATE]
=

Single Shot Acquisition
B
15,

B

'
I,
o

e This example VI is going to be the starting point for our prototype.

Author(en): Peter Wilhelm

Filename: Tameg-Remote Control with LabVIEW.docx

Figure 14 — Diagram of the example VI LabVIEW Wave Series Edge Triggered Acquisition.

14 von 42



tdmeq

Dokumenten Version: Version 1.0 Dokumententyp: Application Note

4 Installation of Teledyne LeCroy Passport and WaveStudio

The remote control commands over LAN following the VICP-protocol require the installation of the software
LeCroy Passport. This passport installs a VISA-bypass that allows the driver to make VISA calls over LAN.

Download LeCroy Passport from the following link and follow the instructions.
>> Download the Teledyne LeCroy VICP Passport Installer 1.12

Another application is used in this application note to connect to the oscilloscope and work with the
Automation Browser. The Automation Browser is a fully interactive remote control manual.

Download LeCroy WaveStudio from the following link and follow the instructions.
To install the latest WaveStudio version, download the MAUI Studio software and select only the

"WaveStudio" option from the MAUI Software Setup window.
>> Download MAUI Studio software

For PCs with 32-Bit operating system:
>> Download 32-bit WaveStudio 9.5.0.4

Author(en): Peter Wilhelm
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5 Build a prototype

Starting from the example VI LeCroy Wave Series Edge Triggered Acquisition Example.vi we create a copy
and start to build the prototype of our application.

e Save the VI LeCroy Wave Series Edge Triggered Acquisition to TEST-SLUGE-2025.vi.
e Save it as Open additional copy

| [ save "LeCroy Wave Series Edge Triggered Acquisitioni® As % |
Original file

C:\Program Files (x86)\National Instruments\LabVIEW 20201 instr.ib\LeCroy Wave Seriest
Examples\LeCroy Wave Series Edge Triggered Acquisition.vi

o

Copy - create copy on disk
]| O Substitute copy for original
Copy will be in memory. Criginal will be closed.
A Updates all referencing files in the project and its dependencies
to refer to the copy.
(") Create unopened disk copy
Original will be in rmemory, Copy will not be opened.

1 copy.

and copy will be in memory. Copy must have new name.
B Add copy to SLUGE-2025.Ivproj

(@] Rename - rename file on disk

A\ Updates all referencing files in the project and its dependencies

K,
to refer to the new name.
Oz Duplicate hierarchy to new location
5 Copy this VI and its hierarchy (excluding files in vilib) to a new location.

} Referencing files in the project or its dependencies

| Continue... | Cancel Help

Figure 15 — Save the loaded example as TEST SLUGE-2025.vi.

e Access the newly opened VI and add a Vertical Offset control.
e On the Front Panel set the following settings and store them as Default values:

o VISA resource name VICP::169.254.68.182 // set the IP-address of your
oscilloscpe

o Trigger Source (0: Channel 1) Channel 1 /l keep to Channel 1

o Probe Attenuation (-1) -1 /l leave it at -1, the probe 10:1 is
detected

o Vertical Coupling (0: A1M) DC1M // we’ll work in DC-coupling

o Vertical Range (1.0 V) 8Vv // we’ll improve it later

o Timebase (0.0005 s) 100n /I acquisition window will be 1 us

o Trigger Level (0.0 V) 1.5V // about 50% of the level

o Wrform Source (1: Channel 1)  Channel 1 / we'll read wavefrom from
Channel 1

Author(en): Peter Wilhelm
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[ TEST SLUGE-2025.vivi Front Panel on SLUGE-2025.Jvpraj/My Computer
| File Edit View Project Operate Tools Window Help
@ & 0 1 [15ptApplication Font ~ | S~ Wav @+ &Bv  » Search

= El

B

A

tdmeq

b

' VISA resource name {<) 2005 2023 NATIOMAL INSTRUMENTS, ALL RIGHTS RESERVED.
| % vICP:169.254.68.182 B
Trigger Source (0: Channel Thr_cform Data
Zﬂcmnnan 0 e
" Probe Attenuation (-1) 3]
)I.T__...... =
2 25
Vertical Coupling (0: ATV) =
| £ roryo— .75}
,ﬂmm 1
; . 2
Vertical Range (1.0 V) 5 1754
4 B s
<
Vertical Offset (0.0V)
-5
Timebase (0.0005 )
o 100n
Viﬂgger Level (0.0V) ! ! ! !
)11 5 0 2E7 4E7  BE7 8ET

Time

rioto RN

v i
1E-6 1.2E-61

Wrform Source (1: Channel 1)

Clicmnan 0

Note:

This VI will time out without acquifing any data if the input signal on channel 1 does not cross 0V trigger level

with positive slope.
For more details on triggering pleas see the Edge Triggered Acquisitir

SLUGE-2025,vproj/My Computer

Example VI,

Figure 16 — The prototype VI TEST SLUGE-2025.vi with set default values.

e On the diagram wire the control Vertical Offset to the input Configure Channel.vi -> Vertical Offset.

Recreate appropriate contrals
in the example that have
been changed in SubVls

‘Wform Source (1: Channel 1) umg
Trigger Source (0: Channel 1) [T

Single Shot Acquisition
VISA resource name |[LI7CH LowaTE) T
g fLow UL ¥ e
e M AN N (N 0 I To DN I

e Wavef
Vertical Coupling (0: A1M) [(214

Probe Attenuation (-1) »
Vertical Range (1.0V) r
Vertical Offset (0.0V) [}
Timebase (0.0003 s) ’

Enable Continuous Acquisition[F]

Trigger Level (0.0V) »

Timeout (us) |10000

orm |

Waveform Data

Figure 17 — Wire Vertical Offset to the VI Configure Channel.

e The measurement parameter rise time we are going to add later gives good results in case there
is enough information to achieve a value for the base-line and a value for top-line line. The base-
line is considered to be 0% for the threshold and the top-line is considered to be 100% for the
threshold. Related to this the Horizontal_Position, the trigger position, should be at -100 ns.
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e Add the control Horizontal Position to the Front Panel and wire it to Position of the Configure

Timebase.vi

[5 TEST SLUGE-2025.ixi Front Panel on SLUGE-2025.vproj/My Computer * - O X

| File Edit View Project Operate Tools Window Help

HEE]

‘_ @ @ (00 1 [15pt Application Font ~ | S~ fiav @ b~ ol searc Wi
| VISA resource name (c) 2005~ 2022 NATIOMAL INSTRUMENTS. ALL RIGHTS RESERVED.
[
|
1% vICP:169.254.68.182 =
Waveform Data ploto [N

3.25
5]
275
251
2,251
24
175
4]
1.25]

| Trigger Source (0: Channel 1)
‘:dchanneﬂ 0

Amplitude

' I i
2E-7 4E-7 BE-7 8E-7 1E-6 1266

Time

Wform Source (1: Channel 1)
chmnnen 0

Note:

SLUGE-2025.lvproj/My Computer|

Figure 18 — Control Horizontal Position was added to the front panel.

Recreate appropriate contrals
in the example that have
been changed in SubVls

Wform Source (1: Channel 1) (o168

Trigger Source (0: Channel 1) mﬁﬂ

VISA resource name AT

-8 R[]

Vertical Coupling (0: ATM)
Probe Attenuation (-1) ]
Vertical Range (1.0V) »
Vertical Offset (0.0V) [}
Timebase (0.0005 s) L]
Horizontal Posistion (0.000 s) [}

Single Shot Acquisition

Enable ContinuousAcqu\sitionE
Trigger Level (0.0) [GaL¥
Timeout (us) | 10000

e
ot 1|
e Waveform ~

Waveform Data

Figure 19 — Wire the terminal Horizontal Position to the VI Configure Timebase.
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o Let's make a test-run. The waveform should again be read to the waveform graph in LabVIEW and
the waveform should be displayed on screen as shown in the next figure.

[5 TEST SLUGE-2025.ixi Front Panel on SLUGE-2025.vproj/My Computer - O X

HEE]

| File Edit View Project Operate Toals Window Help
; @ @ (00 1 [15pt Application Font ~ | §mv fiav 8+ b+l Search LB
" 'VISA resource name {c) 2005 - 2022 NATIONAL INSTRUMENTS. ALL RIGHTS RESERVED.

|
| B ICP:169.254.68.182 =l

| Trigger Source (0: Channel 1) Waycform Data pioto R
| Ofchannel 1 0 : —_—

| ‘Pmbe.lua'miﬁ)n =N

| Vertical Range {1.0V)
.

o4

Amplitude

| Vertical Offset (00V)
o135
Timebase (0.0005 <)
£ 100n

‘TriggerLe'v_eIﬂJV.GV)
1.5

Wrform Source (1: Channel 1)

?ﬂcmnnen 0

Note:
This VI will time out without acquining any data if the input signal on channel 1 does not cross 0 V trigger level with
positive slope,

For more details on

Figure 20 — The VI TEST SLUGE-2025 configured the WaveSurfer 4024HD oscilloscope and captured a waveform.

e The part of the data acquisition is now finished, the acquisition is well scaled vertically and
horizontally. Trigger is simple for this signal: edge trigger, positive slope with a trigger level at about
50% of the amplitude. The sample rate is not critical because the acquisition window is small and
with just 500 samples acquisition memory the sample rate is 500 MS/s.

e The oscilloscope can display and measure the parameter rise time of the rising edge.

e Add the VI Read Waveform Measurement (Px).vi to the diagram right after the Read Waveform.vi.

3 SLUGE-2025.lvproj - Project Explorer - o x

File Edit View Project Operate Tools Window Help
ey A N I M 1
S| %0 X||Erk|m- o6

lterns  Files

Project Items, Paths

i - Action-Status |
i [ Configurs

| & [@ Data ‘

w-[J Low Level
[ patemnu C:\Progr
- |m) Read All Segments.vi C\Progr

@) Read Datai Ci\Progr
(), Read Max Min Waveform.vi C\Progr
-] Read Multiple Sequence.vi CA\Progr
Read Multiple Waveforms.vi Ci\Progr

Read Single Sequence.vi CA\Progr

[l Read Single Waveform.vi CA\Progr
-w) Read Waveform Measurement (Px Statistics). C:\Progr
|&] Read Waveform Measurement.vi Ci\Progr

-8 Fead Wavetorm Measurement (Px).vi Ch\Progr

EQ) Read Waveform Measurement (Standard).vi - C:\Progr
- Utility

4 [J Obsolete

[ dirmnu C:\Progt

Figure 21 — Add the VI Read Waveform Measurement (Px) to the diagram.
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o Add the constant P1 to the input terminal and the two outputs value and status to the output.

Recreate appropriate controls
in the example that have
been changed in SubVls
Wferm Source (1: Channel 1) [[uEg] ¥35L ]| P1-Value
Fibc]|P1-Status
¥ ]| Waveform Data

Trigger Source (0t Channel 1) nlsg

Single Shot Acquisition

VISA resource name e B H o
B e Hee T e S— baed ()
[Single Waveform ~ K

Vertical Coupling (0: A1M) [CEEER
Probe Attenuation (-1} r
Vertical Range (1.0V) »
Vertical Offset (0.0Y) [}
Timehase (0.0005 ) L
Herizental Position (0.000 s) r

Enable Continuous Acquisition[F]

Trigger Level (0.0 V) [[GEir
Timeout (us) |10000]

Figure 22 — The VI Read Waveform Measurement (Px) was added and connected to the new indicators.

e On the Front Panel the two new indicators need to be positioned.

e The newly added VI can only read a parameter value from the oscilloscope, in case the parameter
is displayed on the oscilloscope. Before adding this part also to the diagram, we activate the
measurements and add the parameter rise time to P1.

o Menu Measure / Measure Setup...

o P1 search for Rise time in the category All Measure

o Click on Rise time -> the Measurement Selection shows now Rise time
o Choose the channel C1 in case it is not already selected

o Click on Show Tabel to display the parameters

[ File | ¥ Vertical | #* Timebase I Trigger & Display # C Fl Measure B Math | |»* Analysis X Utiliies | @ Support

-300 ns. -100ns 0 100 ns 3 400ns. 600 ns |

| HDJrimebase -100 ns|

; 100 1500
128ils

"5 5005  s00MSis Edge  Positive

€ ciose
Gate S
Default
Start
0.00 div

Clear All
Definitions
21 25 4:20:45 PM

TELEDYNE LECROY 2
Figure 23 — WS4024HD oscilloscope’s screen after running the prototype in the current status.

e The oscilloscope measures P1: Rise time = 204.2 ns status ok, and is now ready for remote
control.
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e We run the VI that reads the waveform first and then the parameter value of the rise time.

[ [5 TEST SLUGE-2025.ixi Front Panel on SLUGE-2025.vproj/My Computer o

p— x )
File Edit View Project Operate Tools Window Help

$ & () I [ 15pt Application Fort ~ | Sme figv EB+ &Be o Scarch ) E
| VISA resource name {c) 2005 - 2022 NATIONAL INSTRUMENTS. ALL RIGHTS RESERVED.
| 1% vicP:169.254.68.182 =1

. Trigger Source (0 Channel 1) wayeform Data pioto RN
i ZﬂChannen 0 —_—

| Probe Attenuation (-1)
.

bl

| Vertical Coupling (0: ATM)

I CﬂmM 1
Vertical Range (1.0V)

i

=0

Amplitude

| Vertical Offset (0.0 V)

cil-1s

| Timebase (0.0005 <)
J 100n

Horizontal Pasition (0.000'5) 025 ‘ ‘ ‘
21000 0 E7 AT BET BET 1E6 12E6

Trigger Level (0.0
I :W vel (0.0V) P1-Value P1-Status
1.3

|204300n JoK

Wrform Source (1: Channel 1)
| i‘ﬂcmna 1 flo
i
| Nete
| This VI will time out without acquiring any data if the input signal on channel 1 does not cross 0V trigger level with
positive slope.
For more details on

Figure 24 — Value and status of the parameter rise time are transferred to the TEST VI.

e In case the prototype test vi is started without manually adding the parameter P1, it won’t work.

e Therefore we need to activate P1 (Rise time) within the program. Since there is no Configure
Measure in the driver, we need to add it from our own library that we extended over time.

e Load now the driver to the project.

B SLUGE-2025.4vproj - Project Explorer - a -

File Edit View Project Operate Tools Window Help

EECY T

ftems  Files

Project ltems
= [&L Project: SLUGE-2025.vproj
. New »
-[J) Bxamp i
LeCrol  Trace Execution...
TEST &, — !
Buid!  poon Folder (Snapshot)...
Folder (Auto-populating]
Import ,
Hyperlink...
Find Project tems... - T

Figure 25 — Load the extended LabVIEW driver to the project.

e Browse for the lib C:\Programme (x86)\National Instruments\LabVIEW 2020\instr.lib\Tameq LeCroy
Wave Series.Ivlib and add it to the project.

o Please get in touch with Tameq related to this driver if you’d like to get a copy.
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e Then search for the VI Tameq Configure Measure Px.vi in the folder Configure.

[ SLUGE-2025.vproj - Project Explorer - O X
File Edit View Project Operate Tools Window Help

(D@ smox|wh -]

ltems  Files

Project ltems
= [l Project: SLUGE-2025.Ivproj

My Computer
) Bxamples
[} LeCroy Wave Series.lvlib
[ & Tameq LeCroy Wave Series.vlib
7 [ Controls
[ Private
) Public
[ Action-Status
[ Configure

wl Configure Bandwidth.vi

L Configure Channel-HDOBKB.v
Canfigure Channel-WS4KHD v
=] Configure Coupling-HDOBKE.vi

Configure Coupling-HVD}106.vi

Configure Coupling-WREKHD.vi
Configure Coupling-WS4KHD vi
Configure Waveform Setup.vi
Tameq Configure AuxOutput-WS54KHD.vi
Tameq Configure AuxOutput-HDOBKA N
Tameq Configure AuxQutput-WREBKHD.vi
| Tameq Configure AuxQutput-LabMaster.vi
| Tameq Configure Channel Deskew.vi
Tameq Configure Channel Enable.vi
Tamegq Configure Channel Eres.vi
Tameq Configure Channel FindScalevi
Tameq Cenfigure Communication Formatavi
Tameq Configure Enable Scale Offset.vi
Tameq Configure Horizontal Maximize.vi
- ] Tameq Configure Horizontal Sample Rate.vi
[ Tameq Configure Horizontal Scale.i
Tameq Configure Math FFT.vi

Tameq Configure Measure Pxcvi

Figure 26 — Add the 'I='ar;1eq bbnfi'g'urehM;%“éhre Px.vi to the diagram.

e Add the VI Tameq Configure Measure Px.vi to the prototype right before reading the waveform as
shown in the following figure. The parameter location is P1 and the selected parameter from the

constant is Rise (Rise time).

File Edit View Project Operate Tools Window Help

S & N G 25 borg o [15tApplication Font ~ | For T G0 B

u TEST SLUGE-2025.vi.vi Block Diagram on SLUGE-2025.Ivproj/My Computer * o

r| Search

o x

4 ‘?‘

Recreate appropriate contrals
in the example that have
been changed in SubVls

Weorm Source (1: Channel 1) [Z23

S

—

(i

Trigger Source [0: Channel 1) [

VISA resource name

Vertical Coupling (0: ATM)
Probe Attenuation (-1
Vertical Range (1.0V)
Vertical Offset (0.0V)
Timebase (0.0005 s]
Horizontal Position (0.000 <)

Singie Shot Acquiion E
= | =

| :_“Y

[
: hicd |55
Edge ~ ﬁ.sé <] Single Waveform =]

Enable Continuous Acquisition[F]
Trigger Level (0.0V) [[o51 v
10000

Timeout (us)

SLUGE-2025.Ivproj/My Computer

Figure 27 — Place the Configure Measure VI before reading the waveform, choose the parameter rise time.

e The constant to RESET the instrument is not set to TRUE. This way we know everything is setup
as required starting from the default settings. Is everything ok, if you run the TEST-VI?

e The prototype is nearly finished. There is a nice feature to display Markers. These are help-lines
indicating at what levels the parameter Rise time took 0%, 100%, then 10% and 90% and the
displays the time it took the signal to rise from 10% to 90%. This is an IEEE standard, where it is
always 10%-90% in case no levels can be adjusted. In the appendix of this document you'll find a
graph explaining this and a few other parameters.

e To find out about the command to activate the Markers we launch the application WaveStudio.
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e Once WaveStudio is opened, we click on Add Scope.

e The connection to the oscilloscope is VICP over TCPIP. Therefore click on Network.

o NEEX A

Trace  Display

i b
Show Scope  Add Remove Edit Device Disconnect |
Explorer Stope Scope | Properties Stope |

Figure 28 — Add Séope to connect over LAN to your LeCroy oscilloscope.

Add Device X

How is the Instrument connected to the PC?

RS232 R5232 cable {COM1..256)
GPIB GPIB (IEEE 488) connection
Network VICP over TCP/IP connection
VXIT1/LR VXI11 aver TCP/IP connection

USBTMC/USB488 = USBTMC/USB488 Connection

(o]

Figure 29 — Choose Network, which corresponds to the VICP protocol.
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e Then in the empty address-field dial in the LAN-address from the oscilloscope and click ok.

Network Device x

Enter network address of device. If the device uses a static address then enter
the IP address directly.ie. 169.12.4.1. f the device has a DNS name then
enterthat directly. i 2. mydesktopcomputer

169.254.63.182

Note that static IP addresses should not be used to identify devices that use
DHCP to define their address. DHCP can cause a device to change it's
address at any time

Older LeCray D50s (LCxxx, WaveRunner, WavePro requie static IP
addresses. XStream based DSOs (WaveMaster) can use either static P
address or DHCP,

Note: Remote control of & networked scope uses TCP port 1861. Ensure
that this port is open on any firewalls between the PC and the DSO.

Also note that both UDP and TCP sccess to this port must be allowed

[ ok Cancel

Figure 30 — Dial in the LAN-address of your oscilloscope.

e The status should indicate that the connection was successful.

My Scope Explorer
REEE

Device Status  Bus Addrecs

- wsa02aHD  Alive 3 169.254.68.182

Figure 31 — Alive means good news, the instrument is connected to WaveStudio.

¢ In WaveStudio click on Automation Browser in lower part of the left hand side.

| =85 169.254.68.182 (WS4024HD)
B Terminal
Front Panel
L Scope Options
=l Traces
: & Channels
= Math
7 Memories

¥ Zoom

iy WaveScan

7 Digital Buses

7 Other

{ali Display Capture

& S5cope Setups

B Automation Browser
@ Mass Storage

T LabMNotebeck

®

Figure 32 — A click on Automation Browser opens an interactive Remote Control Manual of the oscilloscope.
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e You should see the top level of the Automation Browser.

Autemation Browser o

Teledyne LeCroy WaveStudio

Trace

(! — Tabbed Documents =
® =E & =y
Show Scope . Add  Remove  Edit Device Disconnect || Show Remote Show Scope Batch Convert
Explorer Scope Scope | Properties  Scope ‘Waveform
o
Name Value Type Fl.. Range Default Value Screen Value Remote V... Range Scr. Range Re...
Device Status  Bus Address Sof| 5 Acquisition AutoSetup Action - ok n/a n/a
EBWSI02HD.  Alive  Net teoosaeetsz iof ® & Cursors ClearSweeps Action - e nfa n/a
I Desplay DynamicMgiEnabled  On Bool R 0-1orfalsetrue on True 0-lorfal.  0-1orfal.
[ HardCopy
W i FindAllVerScale Action - wa wa
B i FindAllVerSealeAtCurren Action wa na nfa
£ AR FirmwareVersion 10420 (b String R Anynumbero. 10420 tbuild .. 10420 (. Anynum.. Anynum..
B B Math HideClock off Bool - 0-lorfalsetrue off False 0-1orfal. 0-1orfal
& B Measure Instrument!D LECROVW... String R Anynumbero.. LECROV, WS40, LECROY,.. Anynum.. Anynum..
= — InstrumentModel WS4024HD  String R Any numbero. WS4024HD WSAD24HD  Any num..  Any num..
B8 12 tte 1 Aoz ) @ [ MultiSpecAn ResetPreferences Action - e nia nfa
W ermina & [ PassFail SetToDefauftSetup Action - a nfa
bud Bacsd @ [ PowerAnalysis Shutdown Action - o n/a nfa
[ Scope Options 5 Preferences ToolbarProcessingCapti.. Processing:  String R Anynumber .. Pracessing: Processing:  Any num.. Any num..
@ Traces & [ SaveRecal TouchScreenEnable on Bool N 0-1orfalsetrue on True O-lorfal. 0-orfal.
Sl @ (& SerialDecode
3t 4 [ SystemCentrol
[ Memories |__‘j UserAction
B Zoom [ [ Utility
: ® [ WaveScan
& [ WaveSaurce
& XPort
Display Capture 8 [ Zoom
& Scope Setups
- Automation Browser ) m
B Mess Storage =
= LabNotebook

Figure 33 — The Automation Browser is an interactive mirror of the oscilloscopes settings.

e The command that activates the Markers can be found in the Measure category and is called Help

Marker.

Teledyne LeCroy WaveStudio - Automation Browser

B8~

Terminal

Trace  Display  LabNotebook  Scope Setups

5 | r g Tabbed Documents =
B omoa & = 3
Show Scope  Add Remove Edit Device Disconnect || Show Remote Show Scope Batch Convert
Explorer | Scope Scope | Properties  Scope FrontPanel  Options Waveform
-
& | Acquisition Name Value Type Fl.. Range DefaultValue  ScreenVslue  RemoteV.. RangeScr. Rang
Device Status  Bus Address sof = E“"IN‘ Clearal Action - ni n/a n/a
BEWSA024HD  Alive  Net 169.25468.182 10, ::; H:fdz’; ClearSweeps Action Y nia na na
oy e TR P P R
[ [ History
HistoOn off Bool or false true off False o-torfal. 0-1¢
[ LabNotebook
, MessureGateLock off Bool - O-Torfalsstue off False O-Torfal., 0-1¢
@ |5 LogicAnalyzer
@ B Math SetGateToDefault Action i n/a nia nia
& e heasurm ShowMeasure on Bool - O-lorfalsetiue on True O-Terfal. 0-1¢
m B Measure StatsOn Off Bool - 0,-1 or false true Off False 0,-1 orfal 0-1¢
= Out StdGateStant 0,00 div Double -  FromOto10st.. 0.00 div 0 FremOto.. From
&5 169.254.68.182 (WS4024HD) & r StdGateStop 10.00 div Double - From Oto 10 st. 10.00 div 10 From Oto ... From)|
LA et @ & histo StdPercentl evel 0% Double ¥ FromOto100.. 0% o From Oto.. From
L @ [ last StdPercentLevel2 0% Double  H  FromOto50st.. 0% 0 FremOto.. From
L Scope Options ] [ max
- Traces @ [&r maxAbsDev
G+ Channels @ (G maxhleghey
B Math @[5 maxPosDev
2 Memores i L mean
@& Zoom & & min
-E WaveScan S
[ Digital Buses [ Operator
B Other B & Out
{all Display Capture = & Resut
[ Scope Setups @ & pkpk
- Automation Browser @ & sdev ) m
B Mass Storage & & P2 =
= LabNotebook @ & P3
® G P4
[z PS
® = PE

Figure 34 — Click on Measure in the Automation Browser and select HelpMarker.

¢ Right-click on HelpMarker to open the context-menu:

Mame

Value Type
ClearAll Action
ClearSweeps Action

Add Path to Sandbox

HistaOn

MeasureGatelock

Bool:On
SetGateToDefault o tion
Showheasure i ol
StatsOn Off Bool

StedGateStart Nauble

.00 div
Figure 35 — It is possible to set HelpMarker On or Off or add the command to the Sandbox.
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e Select Add Path to Sandbox, which copies the Automation command into the Sandbox

b m

app Measurs HelpMarksr = True

Figure 36 — The command was added to the Sandbox, where it can be executed to stored.

e From the Remote Control Manual we know that this commands can be added in the following way
to LabVIEW:

e VBS ‘app.Measure.HelpMarker = True’ // Visual Basic Script, use single quote

o We'll test this command in WaveStudio / Terminal.

7 Automation Browser ”  Terminal
VBS 'app.Measure.HelpMarker = True'
VBS 'app.Measure.HelpMarker = False'

Figure 37 — In WaveStudio / Terminal window the commands are tested.

e Sending these True/False commands, we should see the Markers going on and off, while the
Measurement Table is activated.

¢ Now that we know the syntax of the command, we are going to add this code to our diagram.

e At this point, we close WaveStudio and with it the connection to the oscilloscope.

o From the driver LeCroy Wave Series.Ivlib we’ll import Write.vi from Utility.

f B SLUGE-2025.vproj - Project Explorer - ] X
File Edit View Project Operate Tools Window Help
EE I = e S

Items  Files

Project ftems
£ [ LeCroy Wave Series.viib
+ L7 Private
=+ Public
- ) Action-Status
G+ [ Configure
@ Data
= Utiliy
[ Utility.mnu
-l Date Setup.vi
[l Error Query.vi
-l Resetwi
- [ Revision Query.vi
[l Save-Recall Setupavi
- |l Self Calibrate.i
[®l Self-Testwi
= \;-l Readwi
2
. 1§. Save-Recall Instrument Setup from filewi
. jwi Screen Capturewi ‘

Figure 35 — We need a simple VISA Write command from the driver.

e To the Write.vi we add the string constant with the command we’ve already tested.

D TEST SLUGE-2025.vi.vi Block Diagram on SLUGE-2025.lvproj/My Computer T [m] X

File Edit View Project Operate Tools Window Help
S ® @ § 95 waorg o |15ptApplicationFont ~ | 3o wov G @ o — S

Recreate appropriate controls|
in the example that have
been changed in SubVls

Wform Source (1: Channel 1) [BIE8 ¥oui | P1-Value
Trigger Source (0: Channel 1) [T} - B T T P e,

¥rasl| Waveform Data

: -
Single Shot Acquisition Fargmeterd

[ L
Single Waveform ]
IVES ‘app.Measure.HelpMarker = True'

Probe Attenuation (-1) [
Wertical Range (1.0
Vertical Offcet (0.0

Timebase (0.0003 s)
Horizontal Position (0.000 5) |[

Enable Continuous Acqy L]

Trigger Level (0.0 3
Timeout (us) | 10000]

Figure 39 — The VISA Write command was added with the command string tested before.
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Once the TEST-VI is run the oscilloscope starts from default instrument settings, configures acquisition
and parameter settings before it acquires a waveform and reads the parameter value from P1. The
helpful Markers are turned on an indicate how the measurement result is derived. We should see a
scope screen similar to the one shown in the next figure.

B File | ¥ Verical |4 Timebase | P Trigger & Display | # C El Measure | &2 Math | 12 Analysis | X Utiiies | @ Support

sV

-100 ns. 100 ns 400 ns 500 ns. 700 ns
i

Figure 40 — Oscilloscope’s screen after running the prototype VI with the activated help-markers.

¢ Inthe Appendix there is a graph explaining how the base (0%), the top (100%), the 10%-line, the
90%-line and then the rise time is achieved.

e At this point we could add the Markers-command to the own library to extend the library rather than
to use a simple Write-command.

e Here, we rather focus on the next step, to implement the prototype within the JKI State Machine.
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6 Install JKI State Machine with VIPM

e To add a JKI State Machine, this tool needs to be installed first from the VIPM.

Vim e < E = @ 0 -0 x|
# 2020 |~ All b
¥ Uninstall (¢
____Name N\ Versicn Repository Company
+  JKISMO Template (Timed Loop) WIPM Community IKI
~ JKI SMO Template (Uls) Wi Co_mmumty JKI
IKI State Ma | VIRM Community pa | |
# K State Machine Objects (SMQ) WIPM Community JKI
JKI TCP Server .0.0. WIPM Community IKI
JKI Unicode .0.0. YIPM Community IKI
jki_labs_tool_vi_tester .0.2.. YIPM Community JKI
jki_tib_rcf_create_enum_from_string  1.0.1-1 YIPM Community JKI Labs
jki_lib_rcf_create_enum_on_disabled_ 1.0.1-1 YIPM Community JKI Labs
jki_lib_rcf_disconnect_from_typedef 1 1.0.1-1 VIPM Community JKl Labs
jki_libr_rcf justify_text 1.0.1-1 VIPM Cormunity JKI Labs
jki_libr_rcf wire_error_case_structure  1.2.1-1 VIPM Community 1Kl Labs
-~ jki_rsc_toolkits_palette 1.1-1 VIPM Cornmunity 1Kl Software
jki_tool_right_click_framework 1.0.2.208-1 VIPM Community JKI Labs
jki_tool_tortoisesvn 2.0.1.135-1 VIPM Community Kl
JKISM++ 2023.9.27.1628¢ VIPM Community
JKISM++ Continuous Meausrement a 2023.9.28.1312; VIPM Community
JKISM++ MascData Parameter Suppo  2023.9.27.1707° VIPM Community
10b Framework Library (SLA-1) 1.0.0.1 NI LabVIEW Tools Network LOGIC APS
JSON API 15541 VIPM Community LAVA
JSON Ohbject Serialization 2.2.03 NI LabVIEW Tools Network G Craftsman
JSON Pretty Printer 2.0.0.1 VIPM Community Felipe P, Silva
€ JSONtext 182122 NI LabVIEW Tools Network IDP Science
J50Ntext Object Serialization 1.0.4.25 VIPM Community PNR
JUnit Results Library 1016 NI LabVIEW Tocls Netwerk Naticnal Instruments
Ready ...

Figure 41 — Run VIPM and install JKI State Machine.

e Make sure that on your computer JKI State Machine is installed and updated.
e Add a new empty VI to the project and name it Main SLUGE-2025.

B s1UGE-2025.vproj - Project Explorer — ] b
File Edit View Project Operate Tools Window Help
IR A ST

ftems

Files

Project kems
= (B Project: SLUGE-2025.Ivproj
= B My Computer
[ Examples
i [ LeCroy Wave Series.Iviib
& [3 Tameq LeCroy Wave Series.Iib
s, TEST SLUGE-2025.vivi
-
[z % Dependencies
= ‘»,% Build Specifications

Figure 42 — Create a new empty VI and it to the project.

e On the diagram add JKI State Machine

Industrial Communications » 41 JKI Toolkits

JKI Toolkits JKI State Machine

5] JKI State Mact

JKI Tools ) —
"

MGl ) beu-d)

OpenG ) Caraya Unit Test JKI State JKI State

Framework Machine Machine

Figure 43 — Add JKI State Machine from JKI Toolkits.
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e You'll see the following diagram:

m Main SLUGE-2025.vi Block Diagram on SLUGE-2025.vproj/My Computer * i

| File Edit View Project Operate Tools Window Help

D& N Y 29 ba @ o |15ptApplication Font ~ | §ov Tgv Ehv B +| Search

| This centrols the leop
rate, -1 means wait
forever in Event
Structure

State Syntax:
StateCategory: State >>
Argument

Line Terminator: Line feed
Example:

Ul Help > > About

Where "Ul" is the state category
Where "Help" is the state
Where "About" is the argument
Other Examples:

App Dat: Initialize

Ul: Initialize

Help >> About

Commenting:

To add a comment use "//" or
"#" and all text to the night will
be ignored

Commenting Example:

UL Initialize /7 This initializes the
ul

# This whole line is a comment
// Another comment line

copy this to create
labels for wires

System_Label

SLUGE-2025.Ivproj/My Computer

Template Copyright & 2024 JKI - hitps//jki.net/state-machine

True v

—

Action: Periodic Work|
t~—This is an example of how to

- Period (me) enqueue a state periodically, Make
Enqueue state periodically sure to set the event structure
Remaove Case Structure, Timeout >= Period (ms), for this to
as needed, work:

README FIRST
This VI template should be used by dragging & dropping it from the Functions palette

onto the Block Diagram of a new, blank VI, which will place it's contents into the blank
Vi,

Do not edit the VI found in the palette. Only edit the state machine after it is placed
into your blank V1.

For instructions on how to use the JKI State Machine. examples and video tutorials, visit
http://jkinet/state-machine/

DELETE THIS NOTE AFTER READING

W[, "Event Structure”, "Idle” 2]
[executes when the state queue is empty]— . H
—=[ Td bl

- =

=

e — e

=

Timeout Frame
[[Source] (this will only execute if the Event Structure timeout is > = 0}

]

| G

®n

For instructicns on how to use the JKI State Machine, examples and video tutorials, visit:

hitp://jki.net/state-machine/

JKI State Machine™
hitp://jki.net/state-machine/

Copyright (C) 2005-2024, K1 <info@jki.net>
ALL RIGHTS RESERVED

Figure 44 — We see now the starting screen from the JKI State Machine.

State Machine Explorer ... :

File Edit View Project Operate Tools Window Help

S 01 @ 9 vog o [15ptApplication Font ~ | §ov Tar & tad +| Search B

In the next steps, we’ll make sure, the prototype VI runs correctly within the JKI State Machine.
It is recommended to display the JKI State Machine Explorer // right-click on while loop, select JKI

& Main SLUGE-2... o

a

[Data Initialize: add VISA resource name

Thinik oo, gAY
e TR R T iz add all config controls
el bt I he state queue s empty| L - iz add Connected, set to default
rueture THe{E————=—= === = = = (1| "Bt Value Change P}
= [Rename New Category: D50
Exit Button Value Change (pressed) Event D50: Intialize:
(this executes Macros Exitto terminste the V) Initislize from WaveSeries; Connect resource name

State Syntax:
StateCategory: State >>
Argument

Line Terminator: Line feed

mple:
Ul Help >> About

Where "Ul"is the state category
Where "Help" is the state
Where "About"is the argument
Other Examples:

App Data; Intialize

Ul: Initilize

Help >> About

Commenting:
To add a comment use *//" or
"2 and al text to the right will
be ignored

Commenting Example:

UL Initialize /7 This initializes the  foy

add Frames to call in case of connected

[Vacro: Eat—==) DSO: Timebase

2dd more Frames to configure DSO

Event: Connect /7 connect to DSO
add read VISA resource name and set data cluster

This ensures state is only output if Event: Timebase 7/ set Timebase
"OK" is TRUE. lt's not really needed New Val to data cluster Timebase

here, since OK has 3 Latching Frame to call: DSO: Timebase

rmechanical action and will reset to

FALSE after being read, This merely 2dd Frame DSO: HorPos //duplicate from Timebase
serves only a5 an ecample to show. replace Timebase with HorPos:

users how one can use Conditional select VI Timebase

State String. Ctrl-space

search for Configure HorPos
select Configure HorPos
Ctrl-P to replace

select HorPos from data cluster

2dd Event HorPos // duplicate from Timebase
New Val to data cluster HorPos
Frame to call: DSO: Timebase

ul

# This whole ine s s comment  [|[7]

2dd Frame DSO: Trigger Type

/f Another comment line

repiace Configure HorPos with Configure Edge Trigger:

copy this to create

For instructions on how o use the JKI State Machine, examples and video tutorials, visit: Cirtspace
ttp//jinet Fine:

\ JKI State Machine™ Ctrl-P toreplace
System_Label httpu/jkinet/state-machine/ select Trigger Source from data cluster and connect to Trigger Source
Copyright (C) 2005-2024, JK| <info@jki.net> select Trigger Level and connect to Trigger Level
ALL RIGHTS RESERVED

VISA resource name Yot Offs 00

Vertical Range (1.0 V)

Probe Attenuation (-1)

pisc]|

I Coupling (0: ATM)

SLUGE-2025.lvpraj/My Computer

Author(en): Peter Wilhelm

Rise Time Value

select VI HorPos

search for Configure Trigger Type
select Configure Trigger Type

2dd Event Trigger Level
Trigger Source (0: Channel 1) Timebase (0.0005 <) |// duplicate from HorPos, select Trigger Level by Value Change

Source (1: Channel 1)

New Val to data cluster Trigger Level

Frame to call: DSO: Trigger Type

Time Status  Waveform Data ntal Position (0.0005)

dd Event Trigger Source
|1/ duplicate from Trigger Level, select Trigger Source by Value Change
New Val to data cluster Trigger Level
Frame to call: DSO: Trigger Type

Filename: Tameg-Remote Control with LabVIEW.docx

", "Event Structure’, "ldle”
[0] Timeout
[1]"Et": Value Change]
[21Panel Close?

‘ ~ Core -

Default

"Initialize Core Data"

"Error Handler"
=
=,
"Data: Initialize"
"Data: Cleanup”

ul

"Ul: Initialize"

"Ul: Uninitialize"

"Ul Cursor Set’

"Ul: Frant Panel State"

Figure 45 — Display JKI State Machine Explorer, add all front pan”el elements from the p’i"ototypé to this VI.
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e The explorer helps to navigate, create new Frames, duplicate Frames and assists during the
development of the application.

e With the prototype, the connection to the oscilloscope was opened and closed at every run. We will
not do this in the application but initialize only in the beginning with a click on Connect and close
only when closing the application. The configuration will take place with a click on Configure
Oscilloscope and the waveform as well as the rise time will be read after a click on Single Trigger.

e On the user interface we place exactly the same controls as there are in the prototype.

e The user interface may look like this after placing the controls and indicators:

| (& Main SLUGE-2025-Start i Front Panel on SLUGE-2025.lvproj/My Computer - O x|

]

& & (0 1 [15ptApplication Font ~ | §ov o v @b~ »| Search s i

File Edit View Project Operate Tools Window Help

VISA resource name

HVICP::169.25468.182 = Connect ) Connected ?

Trigger Source (0: Channel 1) Waveform Data Piot 0
o) Channel1 0

Probe Attenuation (-1)
o

Vertical Coupling (0: ATM)
DM 1

Vertical Range (1.0V)

| e

Amplitude

| Vertical Offset (00V)
o
Timebase (0.0005 )
o) 100n
Horizonital Position (0.000 5)
o) -100n

Trigger Level (0.0V)
s

Rise Time Value  Rise Time Status
0.000

Wiorm Source (1: Channel 1)
ChannelT 0 Single Trigger

Exit

Figure 46 — The application GUI may look like this now. The button Single Trigger was added as well as Connect.

Author(en): Peter Wilhelm
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Use the following help-text and the following Frames added to the empty diagram to build this

simple application based on the JKI State Machine:

Data Initialize: add VISA resource name
Data Initialize: add all config controls il Evt duap e L
Data Initialize: add Connected, set to default /f duplicate from HorPos, select Trigger Level by Value Change
s MNew Val to data cluster Trigger Level
Rename New Category: DSO Frame to call: DSO: Trigger Type
DS Initialize add Event Trigger Source
Initialize from WaveSeries; Connect resource name |7/ duplicate from Trigger Level, select Trigger Source by Value Change
New Val to data cluster Trigger Level
Frame to call: DSO: Trigger Type

add Frames to call in case of connected
add Frame DSO: Configure C1  //duplicate from Trigger Type

DS0: Timebase
add more Frames to configure D50 . :
replace Canfigure Trigger Type with Configure Channel
select VI Configure Configure Trigger Type
Ctrl-space

Event: Connect  // connect to DSO

add read VISA resource name and set data cluster
search for Configure Channel

select Configure Channel
Ctrl-P to replace

Event: Timebase // set Timebase
Mew Val to data cluster Timebase
Connect constant to Channel 1 and select Channel 1
select Vertical Coupling and connect to Vertical Coupling

Frame to call: DSO: Timebase
select Probe Attenuation and connect to Probe Attenuation

select Vertical Range and connect to Vertical Range

add Frame DSO: HorPos  //duplicate from Timebase
replace Timebase with HorPos: L !
select VI Timebase select Vertical Offset and connect to Vertical Offset
Ctrl-space .
search for Configure HorPos add Event Vertical Range
select Configure HorPos add Event Vertical Offset
Ctrl-P to replace add Event Vertical Coupling
select HorPos from data cluster s :
add Frame DSC: Configure P1 Rise Time  //duplicate from Configure C1
add Event HorPos  // duplicate from Timebase replace Configure Configure Channel with Read Single Waveform
MNew Val to data cluster HorPos select VI Configure Cenfigure Channel
Frame to call: DSO: Timebase Ctrl-space
search for Read Single Waveform
add Frame DSO: Trigger Type select Read Single Waveform
replace Configure HorPos with Cenfigure Edge Trigger: Ctrl-P to replace
select VIHorPos Delete Channel constant
Ctrl-space select Wform Source to Source
Srehifer Canfiguie Thgger Type connect Timeout constent to Timeout, 10000 ms default
select Configure Trigger Type connect Waveform Data out to contrel Waveform Data
Ctrl-P to replace . . - 5
select Trigger Source fram data cluster and connect to Trigger Source kel Exie DY S Eripger ity Sevins £ it 8
replace Configure Configure Channel with Read Single Waveform
select VI Canfigure Canfigure Channel

select Trigger Level and connect to Trigger Level

add Event Trigger Level Ctrl-space .
// duplicate from HorPos, select Trigger Level by Value Change search for Read Single Waveform

New Val to data cluster Trigger Level select Read Single Waveform

Frame to call: DSO: Trigger Type Ctrl-P to replace

Delete Channel constant
add Event Trigger Source select Wform Source te Source
connect Timeout censtant to Timeout, 10000 ms default
connect Waveform Data out to control Waveform Data

7/ duplicate from Trigger Level, select Trigger Source by Value Change
New Val to data cluster Trigger Level
Frame to call: DSO: Trigger Type

/duplicate from Trigger T
S L Frame to call; DSO: Single Trigger

add Event Single Trigger
add button Single Trigger to Event, Single Trigger, Value Change

add Frame DSO: Configure C1
replace Configure Trigger Type with Canfigure Channel

lect VI Confi Confi T T
selec onfigure Configure Trigger Type e rame Ul: Uninitialize

add Close Instrument

Ctrl-space
search for Configure Channel
select Configure Channel connect VISA resource name
Ctrl-P to replace switch off connected?

lect Channel 1

Figure 47 — Help-text that can also be found on the diagram of the MAIN.vi.

e Frame Data Initialize:

JKI State Machine 2024
T

Copyright © 2024 JKI - h

Template
|1\ "Data: Initialize” b al}
Initialize the shift-register data, here. D:t:_:tame_s;nddty;pes
(data names are defined by what you wire into the bundle function) 5 7' [FaiSier Fe1a a1

inerl b this hiindle
—

i Core
Current V| Reference |5 /|
Close Panel on Ex
f Expand Bundle
data—""

do not delete - used by framework to add new
elements to
shift reqister

Add new data here. v Boolean data

Your string data

VISA resource name@
Trigger Source (0: Channel 1) [
Probe Attenuation (-1)
Vertical Coupling (0: A1) [[uiER

Vertical Range (1.0V) |
Vertical Offset (0.0V)
Timebase (0.0005 s}
Horizontal Positicn (0.000's)
Trigger Level (0.0V)

‘Wform Source (1: Channel 1)@
[ -[FEeConnected 7

:

L
Figure 48 — Frame Data Initialize — Place controls here that you’d like to have access to later.
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e Add Frame DSO: Initialize:

JKI State Machine 2024

Timeout|

[ "DSO: Initialize"

Template Copyright @ 2024 JKI - ht,

Your code here.

(¥ou can make a copy of, or modify, this frame)

&

s

-

E VISA resource name

D Query? (T: Yes) @]
Reset? (T: Yes) [i@] -

oA
' Connected 7

%[ No Error 't

DS0: Timebase

DS0: HorPos

D50: Trigger Type

DSO: Configure C1

DSO: Configure P1 Rise Time

b

Figure 49 — Frame DSO Initialize Once connected, it runs the configuration as shown in the string-sequence.

e In case the connection to the oscilloscope failed:

and try again to connect.

Could not establish a connection to the WaveSurfer 4000HD oscilloscope.
Please check the interface (VICP, TCPIP), the LAN-Address and the connecting cable

Figure 50 — In case the connection fails, there will be an error message.

e Add Frame DSO: Timebase:

JKI State Machine 2024

Template Copyright © 2024 JKI - hit

F['DS0: Timebase"

~H

Your code here.

(¥ou can make a copy of, or modify, this frame)

fjki.net/state-machin

VISA resource name

=

b L

Figure 51 — Frame DSO: Timebase — set the timebase of the oscilloscope.

Author(en): Peter Wilhelm
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ht € 2024 JK] - h

Template Co

Kl State Machine 2024

, "Event Structure’, "Idle” 'P

[[1]"Connect™: Value Change

R F‘ I
Timeout [executes when the state queue is empty]
. =]

Ipig|

AR

b4
DSO: Initialize,

-

VISA resource name

VISA resource name

W
ValueP)

.

b L
Figure 52 — Add the Event: Connect. Place the Connect-terminal there and feed the VISA resource name to the data.

Add Event: Timebase — When this event is called, it calls the Frame DSO: Timebase

Kl State Machine 202

Timeout executes when the state queue is empty|
i =] |[1] 'Timebase (0.0005 5)": Value Change 'H

inip|

B
D50: Timebase

Source

Type

Time

=

..

Author(en): Peter Wilhelm

Filename: Tameg-Remote Control with LabVIEW.docx

b 1
Figure 53 — Add the Event: Timebase. Connect NewVal to the data Timebase.
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e Add Frame DSO: HorPos

JKI State Machine 2024

Template Copyright © 2024 K| - htp://jki.net/state-machin
ot H[*DS0: HorPos' v}f“mégw
Your code here.
(You can make a copy of, or madify, this frame) -
=
E}rmr s e
Horizontal Position (0,000 s
= =
=
I_I‘1| : s

Figure 54 — Frame DSO: HorPos — set the horizontal position of the oscilloscope.

Add Event: HorPos — When this event is called, it calls the Frame DSO: HorPos

JKI State Machine 2024 Template Copyright &
" "Event Stractare’ "Idle” s
[Timeout [executes when the state queue is empty| H™, Event Structure’, Tde
=] |[3] "Horizontal Position (0.000 s)": Value Change 'L[‘
.
'viﬁ.‘,‘,‘ b 2
LIV D30: HorPos,
Source —
Type Horizontal Position (0.000 s
Time
CtiRef
Oldval
NewVal
= =
I_I'1| . 8

Figure 55 — Add the Event: Horizontal Position. Connect NewVal to the data Horizontal Position.

Author(en): Peter Wilhelm
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e Add Frame DSO: Trigger Type

JKI State Machine 2024

Template C ht © 2024 JK| - htt)
e (' DS0: Trigger Type” |
Your code here.

(You can make a copy of, or modify, this frame) |
= T =
2YNTTT B =

VISA resource name
=+ [Trigger Source (0: Channel 1)
Trigger Level (0.0V)
TEwaTE|
Ehoe
= =

Figure 56 — Frame DSO: Trigger Type — set the trigger channel and trigger level of the oscilloscope.

e Add Event Trigger Level — When this event is called, it calls the Frame DSO: Trigger Type

JKI State Machine 2024 F——
T TEvemtSouctore il v
[Timeout [executes when the state queue is em " "Fvent Structure’, "die
= —z] [4] "Trigger Level (0.01)': Value Change -}
= =
= ] =
— [ ey 1=
= D50: Trigger Type
Source = —
Type Trigger Level (0.0V)
Time
CtiRef
OldVal
MNewVal

= s

bt

Figure 57 — Add the Event: Trigger Level. Connect NewVal to the data Trigger Level.

Author(en): Peter Wilhelm
Filename: Tameg-Remote Control with LabVIEW.docx 34 von 42



Dokumenten Version: Version 1.0 Dokumententyp: Application Note

tdmeq

e Add Event: Trigger Source — When this event is called, it calls the Frame DSO: Trigger Type

JKI State Machine 202 Template Copyright © 2024 JKI - https//jki.net/stste-machin
3 ", it St 1 " dle” e T
[Timeout [executes when the state queue is empty] LSS SE
i = (151" Trigger Source (0: Channel 1)": Value Change = |
= -
=}
= ETT |
. 4) (S E] ]
i it}
L DSO: Trigger Type
Source -
Type Trigger Source (0: Channel 1]
Time
CtlRef
OldVal
NewVal
= =

b

..

Figure 58 — Add the Event: Trigger Source. Connect NewVal to the data Trigger Source.

e Add Frame DSO: Configure C1

[Timeout|

JKI State Machine 202

"DSO: Configure C1" ]

Your code here.
(You can make a copy of, or modify, this frame)

i.net/state-machin

Tl [»]

-

WISA resource name

banaf

=

I

..

Figure 59 — Frame DSO: Configure C1 — set the vertical settings of channel 1 of the oscilloscope.

Author(en): Peter Wilhelm
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e Add Event: Vertical Range — When this event is called, it calls the Frame DSO: Configure C1

H .
il ety el Template Copyright © 2024 JK| - hittp://jki.net/state-machin
T TEeent Soctre Tl me%zz .
[Timeout [executes when the state queue is empty| W™, "Evert Structure”, "dle” <}
Iz [16] "Vertical Range (1.0 V)": Value Change -}
.
= — =
% - I A
D50: Configure C1
Source
[Vertical Range (1.0V)
Type g
Time
CtiRef
Oldval
NewVal
~} a
o L a

Figure 60 — Add the Event: Vertical Range. Connect NewVal to the data Vertical Range.

e Add Event: Vertical Offset — When this event is called, it calls the Frame DSO: Configure C1

JKI State Machine 2024

Template =]
[Timeout lexecutes when the state queue is em T, "Event Structure’, "IdIe =
] [7] "Vertical Offset (0.0 V)': Value Change ~H
-
= = — 5
m ] "
DS0: Configure C1
Source ; S
Type Vertical Offset (0.0V)
Time
CtlRef
Old
2 =
2 g
-2

Figure 61 — Add the Event: Vertical Offset. Connect NewVal to the data Vertical Offset.

Author(en): Peter Wilhelm
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Add Event: Vertical Coupling — When this event is called, it calls the Frame DSO: Configure C1
m’ Template Copyright © 2024 JK| - htty
B[ "Event Structure” "ldle” v

Timeout executes when the state queue is empty

] .E_ [2] "Vertical Coupling (0: ATM]": Value Change v}

ES

'ir—. : P

= o
—J' t DSO: Configure C1

Source
[Vertical Coupling (0: ATM)

Type
Time

DL

CtiRef
OldVal
NewVal

:

Figure 62 — Add the Event: Vertical Coupling. Connect NewVal to the data Vertical Coupling.

e Add Frame DSO: Configure P1 Rise Time

KI State Machine 2024 Template Co
Tereadt W[ "DS0: Configure P1 Rise Time™ ~
i Your code here.
- (You can make a copy of, or modify, this frame) jl
'E}.T‘“*-"" b

‘Wform Source (1: Channel 1)
=
|VES 'app.Measure.HelpMarker = True'|

= =

E

Figure 63 — Frame DSO: Configure P1 Rise Time — set P1 as rise time and turn the help-marker on.

Author(en): Peter Wilhelm
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e Add Frame DSO: Single Trigger

i Template Copyri
Fimeoot | [ "DSO: Single Trigger”
Your code here.
(You can make a copy of, or medify, this frame) el
vi'[""‘"l_!_"' bl
Wform Source (1: Channel 1)
Waveform Data
=]
Rise Time Value
51 +]0] —[BwEL
= £ ) Rise Time Status
imeout (10000 ms] ey
o= N {Ezbe]]
= =
I_.m - I

Figure 64 — Frame DSO: Single Trigger — Triggers the oscilloscope and reads the waveform and the value P1.

e Add Event: Single Trigger — When this event is called, it calls the Frame DSO: Single Trigger

JKI State Machine 2024

[executes when the state queue is empty

ki.net/state-machin,

=

[12] "Single Trigger - Value Change -}

I

=
i =
Source

Type

Time

CtlRef

QldVal

MNewVal
= =
..

Figure 65 — Add the Event: Single Trigger. Place the Single Trigger-terminal there.

Author(en): Peter Wilhelm
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e Add Close Instrument to Ul: Uninitialize and set the LED to off

T["UL: Uninitialize”

Template Copyright © 2024 I - httpy//jidnet/state-machin

Cleanup the User Interface, here.
(this is called automatically, by the Macro: Exit)

=

inip|

b+ [ v1SA resource name

I

14

Connected 7

=

:

Figure 66 — Frame Ul: Uninitialize — Closes the oscilloscope and turns the LED off.

o Now the application SLUGE-2025 is ready for a test-run, for a data acquisition, the reading of a
waveform and the reading of the measurement P1:rise time:

Author(en): Peter Wilhelm

& Main SLUGE-2025-Finalvi

File Edit View Project Operate

W@

Tools Window Help

VISA resource name

B VICP:160.254.58.172

Trigger Source (0: Channel 1)

o) Charnel 1 0
,

Probe Attenuation (-1)
-1
,

Vertical Coupling (0: ATM)
o oim 1

Vertical Range (1.0 V)
o4

Vertical Offset (0.0 V)
o5

Timebase (0.0005 s)
o 1000

Horizontal Position (0.000 5)
o 1000

Trigger Level (0.0 V)
g1

Wrorm Source (1: Channel 1)
) Channel 1 0

Figure 67 — GUI of the application, ready for connecting to the LeCroy oscilloscope and first acquisition.

Connect

E

Waveform Data

Amplitude

035 \
] 2E-7 AET
Rise Time Value
0.000

Rise Time Status

Single Trigger

@ Connected?

7

riot o NG

| |
8E-7 1E-6

5E 7
Time

12E5

Exit
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e After a successful run the graph should look similar to the following waveform shape and
parameter value:

[& Msin SLUGE-2025-Finalvi - o x
File Edit View Project Operate Tools Window Help
B2 @n
VISA resource name |
% VICP:1169.254.58,172 = Cannect ) Connected ?
Trigger Source (0: Channel 1) Waveform Data piot 0 RN

o Channel1 0
Probe Attenuation (-1)
B
Vertical Coupling (0: ATM)
o oM 1
Vertical Range (1.0 V)
A
=N

Amplitude

Vertical Offset (0.01)
915
Timebase (0.0005 5)
o 1000
Horizontal Position (0.000 5)

J|-100n

Trigger Level (0.0 V)
Rise Time Value  Rise Time Status

Jls
- 204.000n 0K

|
Wform Source (1: Channel 1) |
QJJ Channel1 0 Single Trigger

Exit

Figure 68 — GUI of the application after the connection was made and Single Trigger successfully executed.

e And the WaveSurfer 4024HD oscilloscope’s screen should look similar to this one:

ile Vertical |+ Timebase rigger Jisplay C El Measure Math 2 An X Utilities Suppo
& Fi $ vertical Timeb: b Tri &) Displ, G El m B Math |2 X Utilit (] n

2300 ns 100 ns 100 ns 200 ns 300 ns 400 ns 800 ns |
i

| s fTimepase 100 ns Trigger
101

500 mv/div
-1.500 V ofst

parameter rise time.

Herewith, we hit the end of this application note. You made it!
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Please contact me in case of any question related to remote control of a LeCroy oscilloscope with
LabVIEW.

Tameqg Schweiz GmbH
Im Hof 19
CH-5420 Ehrendingen

peter.wilhelm@tameq.ch
M: +41 78 704 56 51
www.tameq.ch

Author(en): Peter Wilhelm
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7 Appendix

The result of a rise time measurement is not just a simple reading but requires a few steps:

e Find the base line with a histogram. Set this value to 0%
¢ Fine the top line with a histogram. Set this value to 100%

e Setaline to 10% level
e Setaline to 90% level

e Find the crossing time of each and calculate the difference in time. The result is the rise time

top

(90 % Amplitude)

|
..... - 50 % (I‘iesial)

Lower Threshold

(10 % Amplitudejss

LEFT CURSOR

e A minimu

RIGHT CURSOR

Figure 70 — Oscilloscope’s screen after running the JKI State Machine, acquired and measured parameter rise time.
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