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BROAD MODULAR INSTRUMENTATION PORTFOLIO

DAQ and Control Instrumentation Interfaces
Multifunction I/O Oscilloscopes GPIB, USB, Ethernet, RDMA

Vision, Sound & Vibration

Analog IO with signal
conditioning

FPGA/Reconfigurable I/0

&
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m InstrumentStudio

Software that provides an integrated approach to interactive PXI
measurement with the ability to monitor and debug test systems,

Free Companion Software for PXI Instruments

and more.

él

”I_'l O

Visualize and Control Measurements with PXI
Modular Instrument

Interface interactively with your PXI instruments with a
customizable software front panel.

Export Project Configurations

Save screenshots measurements, and raw data as
TDMS or CSV files.

Save and export instrument settings.

Monitor and Debug Applications
Monitor measurements in LabVIEW, Python,
TestStand, and others for run time debugging.

Share Projects with Colleagues and Systems
Store your layout and instrument configuration as
a project for instant repeatability.

PXle-5162 (4CH)

Horizontal & Acq

OSCILLOSCOPE

Instrumentation

&
EMERSON

1l



m Instrument Studio

Project tree

M Demo 1 - InstrumentStudio

File Help

Multiple screens avaliable in 1 project

panels

Rl Project Files

a = +,

f

- ln Demo 1.instudioproj
A DMM Close up.sfp *
&

o

£ SMU Close up.sfp *

ME Scope_SMU_WGENsfp *

Scope_SMU_WGENsfp *

O n v[| Stopalloutputs | g} K n: v

‘ V  Time Cursors: Off

V' Measurements

Channel Measurement | Value
Channel 0 Amplitude 441376 V
Channel0  Frequency 99.9617 Hz

N\ DMM Close up.sfp *

Mean Minimum

441414V
100.000 Hz

441162V
99.7031 Hz

Maximum
441544 V
100.318 Hz

unning " | E SMU Close upssfp * - unning ™ | +

Channel0 ¥

Add/Remove o} O @
Statistical range |  Std. deviation Count
38.1470 mV 6.86902 mV 957

614.614E-03 Hz 98.1895E-03 Hz 957

OSCILLOSCOPE =

PXle-5162 (4CH)

AUTO v ﬁ SINGLE
Horizontal & Acg. "L
TIME PER DIVISION POSITION

5ms A AN VAN S 80331 ms
1.0000 MS/s - Real time - Sample
Ir igger Edge N FORCE o}
SOURCE MODE

Channel 0 v Auto v
SLOPE LEVEL

Rising v 54.95 mV SET 50%

Channels

Demo: SimulatedScope - PXle-5162 (4CH)

Channel 0 m o
VOLTS PE TN
10V v (a0 | orl | -0018div

AC - 300MHz - 1TMQ - 1X

Channel 1

o I
 on I

POSITION

. Channel 2

VOLTS PE

5V DA VA BV ¢ 0.093 div

AC - 175MHz - 1MQ - 100 X

Channel 3  OFF | o
Add channels FFT ash
A

SMU/POWER SUPPL =

PXle-4141

I N E PAUSE SINGLE
Channels * H @
Demo: SimulatedSMU - PXle-4141
Channel 0 Voltage v

umit OuUTPUT

5.00000 V 100.000 mA m

coooolcr 2o

RF SIGNAL GENERATOR

Demo: SimulatedRFSG - PXle-5841

PRESET ARB RUN
o I

RF E

LEVEL

1.000000000 GHz 174.00 dBm

Irigger |None ¥ 3

WAVEFORM GENERATOR

PXle-5423 (2CH)

ARBITRARY WAVEFORM ¥, RUN

Channels

Demo: SimulatedFGEN - PXle-5423 (2CH)

Channel 0 Idle v

Channel 1 idle v £

Large panel (Scope)

EMERSON
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- _ Released
m Instrument Studio Professional in July!

Extensible Automated Validation

- Run Custom Measurements
; A b
.A sA; ,A ! f(\ A. H ,'A| '.‘ f'\
= £ B R R 2
At B - = "J( *". "T ] FT
SR e "”1 f— I)!] H 1] } \ RESSE Automate Measurements
mncs § o - | L
—E é\jlll,‘\llw Jﬁ@.,“,f\“'
SO HHU LU HHR
- RUE R -8 & ErRis
== i Control Any Instrument
= (SRS S SUSLSLSL
= _J
=
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InstrumentStudio Pro: Develop your own Plug-in’s

InstrumentStudio m TestStand :
* Leverage Measurement Framework provided by NI
Nivrg, o It Measurement Step
Y @ US
:  output Measurement Step

Measurement Step * Focus on the Measurement IP, not the integration

Measurement Uls Test Sequencing

Measurement_Plug-in + Configure and control measurements with measurement

/ Measurement Services \\ Ul after initial code is set up

* Code measurement IP once and re-use the same source
throughout the workflow, from bring up to automation

Custom Measurement IP
& @

Measurement Services
PinMap HWIO FAL

\ Session Config & Management /
N / Python repository: https://github.com/ni/measurement-plugin-python

LabVIEW repository: https://github.com/ni/measurement-plugin-labview
F!:“j 0000 EBeEN A

NI Measurement Framework *C# support on roadmap emerson. T

* Minimize correlation issues and time spent reproducing
measurement setups



https://github.com/ni/measurement-plugin-python
https://github.com/ni/measurement-plugin-labview

Build Custom User Interfaces for your Plug-in’s

Speed Up Ul Development with Drag And Drop Tools

Drag and drop
icons for Python,
LabVIEW and other
languages

|

[E DCStepResponse - Measurementlink Ul Editor

b

Fle €St View Help

"

GE=E +. X%

« B 0CStepResponse messprey

4 DCStepResponse.meass
P4 DCStepResponse. pinmap

o T-

A | B ocsrephesporsemensiit "+

DCStepResponse ¥ &) Actvepmmap  DCStepResporsepinmap  Stefilter | Stel v

e

Automatically
detected variables
from measurement
IP

\ 4

» 0o

DC STEP RESPONSE RUN LY
" Pin
i vdd v

o1 Power

Voltage Setpomnts (V) Cuerent Linit (A)

=
1

N

©
DI
w
1

.

~
Il

Voltage (V)

7 Step Response

Recoed Deita Tume

SE-06

[ @ & 9]

°
a
\
L
A
o
s

£

o

e current_fimi

o source delay

W recoed_length

o camen SR e

1

Current (A)

°
g
L

(&

s

‘o‘\
u:§"

o
8+
g

T 1
450 00 533

- o

Document

0% v ' Name  Apertuse Teme
& Type  Numesic Text

wislue

# Datascerce  aperture e

wOisplay format

S

Annotation

il style

Text
Background

Berder

visyout

Flostng-powt decwmal -

Significant digits -

Buttons kocation |3 Right v

Label color .
v

9 |vliB|7iyle

M Top left .

.-

A

Save UI with
measurement IP for
interactive
debugging

.

.v

Match labef with data seurce

Tools to customize
text and colors

.

&
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Key Highlights of Measurement Plug-Ins Major Components and Architecture of Measurement Plug-Ins

Key Highlights Measurement Plug-In Architecture

InstrumentStudio m TestStand

ot A Measuroment Stop

& B B @&

) e S |
'T'/ ek (o

@ P lxl m ) - A Measuramont Step
—n A Moasurement Stop

Develop and debug Design and take device-centric Manage hardware sessions 3 + +
in language of choice measurements across the tools ¥
A (T _

co il

Graphical User Interface Discovery Service
TestStand’ ®» h';;lgc-!:la

o

?' ' f = - s m 1 P + Measurement Logic

i ; 0 O (& User-Defined Measurement Plug-Ins
Support automated Monitor automation intuitively I

measurement using TestStand and transfer configuration quickly CIETR EaEI e

Understanding Measurement Plug-In Design and Behavior

Build interactive

measurement Uls

Understanding Measurement Plug-In Design and Behavior

Measurement Plug-Ins and Discovery Service Structure of a Measurement Plug-in
= Measurements that can be used interactively in Callers Measurement

InstrumentStudio and automatically within TestStand

m User Interface
= Allow controlling instruments across processes, { Config In 1 ,f Data Out }
languages, and/or computers J L

{ Resources Open Acquire Analyze

Discovery Service £ s
S o]
= Enumerates the available measurement plug-ins on

your measurement system Pin Map _ Instruments

Allows you to register plug-ins you create so they .-+_‘
become available for use

Creating Measurement Plug-Ins for InstrumentStudio On- Demand course



https://learn.ni.com/learning-paths/creating-measurement-plug-ins-for-instrumentstudio

Plug-in development with LabVIEW - Preparation

Overview of Measurement Plug-In Software

Software Installation Process }_“‘_:d 1 SDK package details:

Pre-Installation Installation Optional Development Environments

Install the development environment(s) you
will use to develop measurement plug-ins

Version 3.0.0.3
Install Install Python LabVIEW
TestStand InstrumentStudio Installation Installation Released Jul s, 2024
Publisher NI
License MIT
Install TestStand Install Install the LabVIEW
to enable using InstrumentStudio PY”‘O_” measurement measurement plug-in LabVIEW Version LabVIEW==210
measurement plug-ins to enable using plug-in development development
in automated test measurement plug-ins dependencies dependencies Operating i o
icati i i indows x
applications interactively system
m e i ni_measurement_plugin_sdk_service ni_measurement_plu
Dependencies _ -
ni_measurement_plugin_sdk_examples

Package Summary

LabVIEW Measurement Development Dependencies

m Measurement Plug-In SDK Measurement Plug-In SDK helps you create reusable measurements for any supported
https://www.vipm.io/search/?g=Measurement+Plug-In by NI device.
Measurement Plug-in SDK
m Generator Provides tooling for creating Measurement Plug-Ins from a template.
by NI

feasure Measurement Plug-In SDK Service

Seruice

Supported LabVIEW version: 2021+ w— BN

Measurement Plug-In SDK %
m Examples Contains examples of Measurement Flug-Ins RSON ‘ I1 l

by NI

Provides runtime libraries needed to edit and run measurements.


https://www.ni.com/docs/en-US/bundle/measurementplugins/page/labview-measurement-dependencies.html
https://www.vipm.io/search/?q=Measurement+Plug-In

] [
Plug-in development with LabVIEW - Workflow
First Measurement.lvproj - Project E..  — a X

hSdl s Lo X[SRIE-E ]
General Workflow ltems  Files

Create Measurement Plug-in X

Active Project Name

=+ ) Project: First Measurement.lvproj
& W My Computer

* Project in which the measurement plug-in will be created @ 9 First Measurement ULiviib

@ [ First Measurement.Ivlib

&} %’ Dependencies

= é Build Specifications

'ﬂ First Measurement

=

MNIDCPowerSourceDCVoltage.lvproj Iterate

Measurement Plug-in Name Create Modify

Measurement Plug-in Description

: D\?uild
k Duplicate
Clean
Explore
@
Create a new Modify the LabVIEW Run the LabVIEW Debug the Deploy the Remove from Project
| Create Measurement Plug-in measu}remgnt m?asurement plug- measurgment LabVIEW LabVIEW Properties
plug-in with in to meet your plug-in measurement measurement
LabVIEW specific needs as a service plug-in plug-in
Bookmark Manager test measurement.lvib:Measurement Logic.vi -~ ] X
NI Measurement Plug-In SD.. — File Edit View Project Operate Tools Window Help (=]
test plugin.vproj »E@n ? M
~
Bookmarks Vis measure call context in ——
= #MeasurementToDo Display Name test measurement/vlib:Measurement Logicyi Block Diagram * - o X
#MeazurementToDo test measurement Ul vlib:Meazurement Ulvi ||Bt measurement File Edit View Project Operate Tools Window Help
. i D G, 8 %@t
This template cormes with a Ul that demonstrates most of the suppe ~ L) = =
Listening Port error in [0
Mote: If the user interface needs to have Ul logic that post-process
#MeasurementToDo Ensure the Service Class is assigned a unique string across all ;ervice;.l):Get Measurement Details.vi [62538 measure call context in [[05 )
#MeasurementToDo Update Measurement Annotations with meas: test measurement.hvlib:Get Measurement Details.vi 1 xy data (fibonacci)
#MeasurementToDo Update the Measurement Details cluster with + test measurement. vlib:Get Measurement Detailsvi Elv T BB I :|||
#MeasurementToDo Update the Type Specialization for the Measur test measurement.hviib:Get Type Specializations.vi sToP ‘[EO_ﬂh [ E3 S O I M
#MeasurementToDo test measurement.hvlib:Get Ul Details.vi
xy data out
By default, this implementation configures the measurement to lev double array in m;\::l .num,
U32array in U3Z array out
Optionally, you may: U3z U32 out
- replace usage of the LabVIEW-based Ul (i) with a Measurementl V&4 array in Uf-::;"h::lﬂ "
- add additional Ul Details (either vi or .measui files) when multiple . . U3 in. o1 meas results
- specify the Ul file(s) by filename or by absolute path = BZ,;’: = Bz‘;’:{:u‘ =
#MeasurementToDo : Implement the Measurement logic here, test measurement.hvlib:Measurement Logic.vi 164 array in 164 array out
164 n 164 out
1. Open 'Measurement Configuration' typedef and modify the cont ::::Igi::‘ R :::Igzu:t
2. Open 'Measurement Results' typedef and modify the indicators f 32 color fing in u32 color ring out
3. Get the data from "Measurement Configuration” control in this VI u32 animal enum in 32 animal enum out|
4, After measurement, bundle the results into the "Measurement Re
test plugin.ivproj/My Computer < > | -
https://www.ni.com/docs/en-US/bundle/measurementplugins/page/labview-measurements.html o Ty 1 —



https://www.ni.com/docs/en-US/bundle/measurementplugins/page/labview-measurements.html

Plug-in development with LabVIEW - Project structure

g Run Service.vi
The launcher of our plugin

E Measurement Configuration.ctl

Input typedef of the measurement

k) Measurement Results.ctl
Outputs of the measurement

: gﬁ Measurement Logic.vi

Logic of the measurement
Ul is not used in the clients!
Logic can be test isolated by running this VI directly

=) Measurement Ul.vi

Ul of the measurement
Separated from the logic, sits in different library

-|ml, Get Measurement Details.vi
Provides the information of about the measurement plugin
= [ Advanced
{ Gr(J Build Assets
i [ @ Measurement Plugin.hvclass
Customization of plug-in behavior, not recommended to change

Pre-defined build spec:

- Build Specifications
=
+. g} First Measurement Ul

Control an indicator labels, data types MUST match elements of the 2 ctl-s

. =) Get Type Specializations.vi

Needed for 10 Resources, enums and paths that are considered as special types

[ none |
pin
path
enum

ioresource

test plugin.vproj - Project Explorer — O

File Edit WView Project Operate Tools Window Help

ped

S| & B || &2 W | BB~ &

VeSS

lterns  Files

Project lterns

= T:g. Project: test plugin.vproj
= B My Computer

B[ test measurement ULIviib
‘. [ml Measurement Ulvi
E- r; test measurement.lvlib
- [ Advanced

- ml  Get Measurement Details.vi
Get Type Specializations.vi
Get Ul Details.vi
Measurement Configuration.ctl
Measurement Logic.vi
Measurement Results.ctl

PR E R

- [ml,  Run Servicewi

& = Dependencies

£ Build Specifications
E test measurement

- test measurement Ul

&
EMERSON.

nl



Steps to use a Plug-in

D InstrumentStudio Professional

File Edit Help

NI Measurement Plug-In SD..  —

test plugin.lvproj - Project Explorer

File Edit View Project Operate Tools

- O
Window Help

*

el=1: JEYe

IETIEEEE

»
= QO Qe OlNd
Edit Layout
P + Large panel Small panels
¥ Measurements
¥ Default collection
test measurement
I
Create large panel
v
"0 Create small panel ]
v d i
Oscilloscope
SCOPE - PXle-
Unassigned v
Digital Multimeter
SimulatedDMM - PXI-4072
Unassigned v
SMU/Power Supply
SMU - PXle-4139 (40W)
Unassigned v
Clear all K Cancel
I I

Display Name
test measurement
Listening Port
62538
STOP
a ‘IE Instrumentsfp * |+ o
Stop all outputs B K

TEST MEASUREMENT i

double in
912
double array in
’ y
éo 434
U32in
=
U32 array in
r, ,
9 Iz

Ubd in

a
,'/6‘

U64 array in

double out xy data out
0 25-
2.5~

double array out

90 20-

17.5-
U32 out 15-
® 125-
U32 array out 10-
’
a 0 75-
U64 out 3
0 2.5~
0§
U64 array out 0

a,

ltems  Files

Project terns

= Bl Project: test plugin.lvproj
2 B My Computer
= E;. test measuremnent Ul Ivlib
Eﬂ. Measurement Ul.vi
= B test measurement.lvlib
[ Advanced

Get Ul Details.vi

Measurement Logic.vi
Measurement Results.ctl
- |l Run Servicewi
- %' Dependencies
% Build Specifications

E test measurement

- &} test measurement Ul

PEEEEEE

~Ne-
w
e
w
o
~
™
=)

Get Measurement Details.vi
Get Type Specializations.vi

Fibonacci

Measurement Configuration.ctl

' .




Debugging a Plug-in

Stop all outputs | [i]

BE Instrumentsfp* |+ =
a

TEST MEASUREMENT

double in

A
9 12
double array in

Q>
©

U32in
E"

(=1h%

o
B BE 5 49 ~ B
e[ EYE FE
. . M* <
=l 2

Q
s

QU

=

N &
b
5

164 in

g ap
]

array in

@
o

double out
0

double array out

U32 out

U32 array out

U64 out

U64 array out

132 out
0

132 array out

164 out
0

164 array out

string in

Lorem ipsum dolor sit

Au32 color ring in
g Oreen

u32 animal enum in
3 Gopher

h B Instrumentsip * i R
Stopalloutputs L, B WE
- TEST MEASUREMENT | RUN v B @ E
v double in double out XY detaoct
. . A 25-
Fibonacci |, *, g 12 12 e Fibonacci ,*,"
double array in double array out 5 »
B E v Em '
17.5-
U32in U32 out 15-
LY
v = 125- $
U32 array in U32 array out 10-
PET S ET s .
s 3= .
Ubdin Ub4 out
A, 5 25- "
] i i i i v 0- » -
sl Bk Usb oo et amay out 6 13 3 4 5 6 1 8 5 1
s o 9 B
Y ) m bool in bool out
== 132 out
test measurement.Ivlib:Measurep#€nt Logic.vi - O X n - ‘
File Edit View Project Ogfrate Tools Window Help = string in string out
o @n’ 9 e 132 array out Lorem ipsum dolor sit Lorem ipsum dolor sit
- 9 =0
re call contertin all cantext aut u32 color ring in u32 color ring out
test measurementlvlib:Measurement Logic.vi Block Diagram * - a X 164 out Gioen G
File Edit View Project Operate Tools Window Help E -64 v
ASUI
- PR O W T ? 164 array out AU32 animal enum in u32 animal enum out
A
error in[El {iEt]error out 9 0 E g Gopher Gopher
measure call context in [(0BJ 0BT |
1 xy data (fibonacci)
¥y data out
double array in double array out
double in double out
U32 array in U32 array out
U32in U32 out
U84 array in U4 array out 'y
- UG4in U64 out 'measurement results é
= 132 array in 132 array out X ‘ I1 l
- 32in 2 out
164 array in 164 array out EMERSONH
164 in 164 out
boolin bool out
— P —



NIl Scope WFM Acq Plug-in Example

7 - | » ol 1 - o 1 > 4
n eAcquireWavef n* - Inst nentStudio Professiona - O
File Edit Help (=2 W My InstrumentStudio
“ Sequencer /‘\ B Instrumentsip * |+ =
g cE = +, X O % ~| stopall outputs O] BE | Active pinmap  <None>
7’

- |Q.Y\IS<ODQAcqw.'eWaveform:nsrudxoDrOJ' NI-SCOPE ACQUIRE WAVEFORM RUN v L @ E
2 Instrument.sfp *

: NiScopeAcquireWaveform.pinmap

BE NiScopeAcquireWaveform.sfp

Measurement Pins Waveform Graph
2 / 2.5~
= 0/| | SCOPE/O v 5 ﬁ A Waveform0
E A ﬂ q | | ﬁ A n q Waveform1
!.5{1‘- I !| " " ' | \ f lIScopeAcquireWaveform.lvproj * - Project Explore = a
B r \ 1 1| | l \ Waveform2
Vertical Range Vertical Coupling Dl_é; l 1 l ‘ \ {1 i ‘ Wordomid ,F"e Edit View Project Operate Tools Window Help
—~ —~ v .5- | | | i 1 P& . ™ 0
= [ 2 O;r.,!fl‘ } 1].; (1] h eS| % &b | B~ o]l ] < || ml]
y . § = o W | 1 1 ™1 | 5
: ltems Fil
Input Impedance E -0.5- r r } | { ' K { ! ) i
= ) | | -
- 1 mega ohm 1= I r | ] ’ ; | Project Items _ ‘ Paths »
= | ' | | 1 | (| = & Project: NIScopeAcquireWaveform.lvproj C:A\_DEMONSTRATIONS\InstrStudio\De
153 ¥ | 5§ My Computer
M R - }
iniomsion Semple fate 2 v V J \l \J V &9 NiScopeAcquireWaveform.ivlib C:\_DEMONSTRATIONS\InstrStudio\De
add 2252 @[ Advanced
0 5000 10000 15000 20000 25000 30000 35000 40000 B letiendCone Mosies ., :
Minimum Record Length Samples 2l Get Measurement Details.vi C:\_DEMONSTRATIONS\InstrStudio\De
40000 = 2, Get Type Specializations.vi C:\_DEMONSTRATIONS\InstrStudio\De
- 2, Get Ul Details.vi C:\_DEMONSTRATIONS\InstrStudio\De
T P 1 Measurement Configuration.ctl C:\_DEMONSTRATIONS\InstrStudio\De
ke i Measurement Logic.vi C:\_DEMONSTRATIONS\InstrStudio\De
SCOPE/D v ] Measurement Results.ctl C:\_DEMONSTRATIONS\InstrStudio\De
- Measurement Ulvi C:\_DEMONSTRATIONS\InstrStudio\De
Trigger Level Trigger Slope - ) C:\_DEMONSTRATIONS\InstrStudio\De
-~ @5 -
05 : : Positive r';lé' Dependenggs '
[+ g Build Specifications
Trigger Coupling
- NI Measurement Plug-In SD... ~ —
<11 DC
Timeout
5|= Display Name
- NI-SCOPE Acquire Waveform
Listening Port
60686
<
STOP




NI Scope WFM Acq Plug-in Example with IS Pro Sequencing

- O X

File Edit Help 6 m My InstrumentStudio

: — - o
« | Project Files /‘\ |I= Scope 1.5fp BE Scope2sfp " | -
Stop all outputs 2 BE  Active pinmap | <None>
> 00:00:00

i Finished Lastrun09/18/2401:15PM.

NI-SCOPE ACQUIRE WAVEFORM RUN v B @ E

v InstrumentStudio sequence latest run: NiScopeAcquireWaveform.seq - Scope2.sfp : NI-SCOPE Acquire Waveform - 1:15:26 PM

NIScopeAcquireWaveform B
~
Measurement Pins Waveform Graph
Step list Execution log : 0| ||| SCOPE/D - 5t Waveformd | lIScopeAcquireWaveform.lvproj * - Project Explorer —
- 4= Wavefoem | File Edit View Project Operate Tools Window Help
- IV F
2 e -
1 Scope 1.5fp : NI-SCOPE Acquire Waveform 32 Waveform2 |“ El=1 NI |” B W | GE- e |“ + '&.“‘ " ‘
Measurement 145.60 ms Vertical Range  Vertical Coupling 2- Waveform3 | lterns  Files
- - v 1= i
102 - D¢ 3 : Project ltems Paths
5 Scope2.sfp : NI-SCOPE Acquire Waveform % U'; =Bl Project: MiScopeAcquireWaveform.vproj C:\_DEMONSTRATIC
Measurement 67.95ms Input Impedance < -13 =+ B My Computer
=1 mega ohm 23 2473 NiScopeAcquireWaveform.iviib C:\_DEMONSTRATIC
3 [ [ Advanced
3% ([ TestStand Code Modules
M Sample Rat = L
R e e - [l Get Measurement Detailsvi C:\_DEMONSTRATIC
E+7(S 52 -, Get Type Specializations.vi C:\_DEMONSTRATIC
0 5000 10000 15000 20000 25000 30000 35000 40000 - [m], Get Ul Details.vi C:\_DEMONSTRATIC
Minimum Record Length Samples [ Measurement Configuration.ctl CA_DEMONSTRATIC
40000 = - [l Measurernent Logic.vi C\_DEMONSTRATIC
= - [id. Measurement Results.ctl C\_DEMONSTRATIC
T Pin . [l Measurement Ul.vi CA_DEMONSTRATIC
ngger F - Run Servicewi C:\_DEMONSTRATIC
SCOPE/0 e B % Dependencies
G % Build Specifications
Trigger Level Trigger Slope
0.5 : : Positive |
MI Measurement Plug-In 5D...  —
Tngger Couplmg
=lle
Display Mame
Timeout
5| MI-SCOPE Acquire Waveform
Listening Port
60686
<
STOP ‘




Plug-in Examples

Location: C:\Program Files\National Instruments\LabVIEW 2024\examples\Plug-Ins\Measurements

Best practice shown in the NI-DCPower Source DC Voltage

File Edit View Project Operate Tools Window Help

| % &S e |

IECIEREEEA] IE

Items  Files

Project [tems

=3 ﬂ_:i. Project: NIDCPowerSourceDCVoltage. vproj
= B
[ & NIDCPowerSourceDCVoltage.lvlib
- Advanced
@ subVis
[L) TestStand Code Modules
& gg Get Measurement Details.vi
gﬂ Get Type Specializations.vi
- [l Get Ul Details.vi
ig Measurement Configuration.ctl
- gﬂ Measurement Logic.vi
i;l. Measurement Results.ctl
gﬂ. Measurement Ul vi
gg Run Servicewi
5 Dependencies
“4‘ Build Specifications

=23
N

m NI Example Finder
Browse  Search

Browse according to:

) Task

@ Directory Structure

Visit ni.com
for more examples

Hardware

Find hardware

[ Limit results to hardware

Double-click an example to open it.

) nisyscfg
) nixnet
=3 Numerics
Z Object-Oriented Programming
- Performance
=3 Plug-Ins
3 Measurements
22 Game Of Life
Z Keysight 344014 DMM Measurement
=) Measurement Plug-In Client
23 NI-DCPower Source DC Voltage
[ .cache
22 NI-DCPower Measurement

- MNIDCPowerSourceDCVoltage. lvproj E’.

4 NI-Digital SPI
Z NI-DMM Measurement
(2 NI-FGEN Standard Function
ca NI-5COPE Acquire Waveform
22 VISA Measurement

= R Series

) Real-Time Module

) Report Generation

=3 Scan Engine

Z) Signal Processing

2 SLsC

~15L5C Switch

Game Of Life

Keysight 34401A DMM Measurement
Measurement Plug-In Client
NI-DCPower Source DC Voltage
MI-Digital 5PI

MNI-DMM Measurement

NI-FGEN 5Standard Function
NI-SCOPE Acquire Waveform

VISA Measurement

Requirements

Add to Favorites Setup.. Help Close

.cache

NI-DC r Measurement
Load+DMM.sfp
NIDCPowerSourceDCVoltage

NIDC erSourceDCVoltage.instudioproj

NIDCPowerSourceDCVoltage.lvips

I NIDCPowerSourceDCVoltage.lvproj

NIDC ersourceDCVoltage.measproj

3 NIDCPowerSourceDCVoltage.pinmap

B NiDcro rerSourceDCVoltage.sfp
ENIDC werSourceDCVoltage_example.seq
3 NIDCPowerSourceDCVoltageMultiSite pi...
B ReADMEmMd

PRSI EE =

Advanced

subVls

TestStand Code Modules

Get Measurement Details.vi
Get Type Specializations.vi

Get Ul Details.vi
Measurement Configuration.ctl

Measurement Logic.vi

Measurement Results.ctl

Measurement UlLvi
MNIDCPowerSourceDCVoltage.lvlib
NIDCPowerSourceDCVoltage.measui

Run Servicevi

&

EMERSON I'"



Plug-in Repo on GitHub

— O NI-Measurement-Plug-Ins

(M) Overview [ Repositories [ Projects ) Packages A People

Repositories Public

M Al

Public

visibility: archived:

Internal 16 repositories

Sources . .
pmic-labview  public
Forks ) :

= Archived .
] class-d-amplifier public
i-i Templates

Measurements for validating performance of class

abstraction-layer-labview  public
Workflow and sample LabVIEW measurement plug-ins showc

- t¥o- Qo -

abstraction-layer-python  public

Workflow and sample Python r

Q Type /]

search

&
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https://github.com/NI-Measurement-Plug-Ins

Sharing Plug-ins

Personal use

Sharing with your team

Sharing across the enterprise -

Methods

Copy Plug-In Files

Use Plug-In Library

Use NI Packages +
Feeds

Use NI Packages +

SystemLink

Copy Plug-In Files

Build a plug-in using plug-in development instructions.

Publish by copying to location on disk.

No installation required.

% | Measurements

h Home Share View

€ 5 v

v o Quick access
B Desktop
& Downloads
5] Documents
& Pictures
Measurements
Examples

1item

« Local Disk (C:) » ProgramData »

- S N A N

~

Name

FirstMeasurement

National Instruments »

Date moddied

/1672024 544 PM

Plugins »

Measurements »

Type

File folder

Disk location: C:\ProgramData\National Instruments\Plug-Ins\Measurements




Sharing Plug-ins

Scale Methods
:D Personal use i Copy Plug-In Files
" - . Use Plug-In Library
] -] Sharing with your team o
= | . Use NI Packages +
v Feeds
| i i Use NI Packages +
[ : Sharing across the enterprise -
i EE v P SystemLink

https://www.ni.com/docs/en-US/bundle/measurementplugins/page/plugin-libs.html

Edat Layout

Plug-In Library

(21

¥ Measurements
¥ Default collection

FirtMeasurement

Unassigned
v NiEcamples
Game Of Life (LabVIEW)

Game Of Life (LabVIEW) 1

¥ Instruments

Lxampie IRt SemenEmes The Viage of
oragh

Build a plug-in using plug-in development instructions.
Publish to a plug-in library using the command line tool.

Install using InstrumentStudio or TestStand.

= 4 Large panel Small panels
Lxample !at demonitates the uisge of XY Deta x
" 8 graph
@
localhost:43100 :



https://www.ni.com/docs/en-US/bundle/measurementplugins/page/plugin-libs.html

Sharing Plug-ins

Scale

.D Personal use
&

] -] Sharing with your team

0
L] E Sharing across the enterprise -

Sharing Plug-Ins with NI Packages and Feeds

Build a package using nipkg.exe or Package Builder.

Publish to a feed (if networked).

Methods

Copy Plug-In Files

Install using NI Package Manager.

Add One
. Sevtihand ATMAL Tondet s o S err—

Use Plug-In Library

O0maBase MySOR Tt for LoV m [T T ——r—
> W0 [rehs

Use NI Packages +
Feeds - .. |

Disk location: C:\ProgramData\National Instruments\Plug-Ins\Measurements

Use NI Packages +
SystemLink
Sharing Plug-Ins with NI Packages and SystemLink
Build a package using nipkg.exe or Package Builder.
Publish by uploading to SystemLink Package Repository.

Install using SystemLink Systems Management.

B1 Syvhems Mansgement 7 A

i
i
i
H
f
i

2001811 [re.

1Y P4 W

1003 Pen & e

0 e

A RTEE RN R
¥
{
§
3

ma Ut

202400 ome

https://www.ni.com/docs/en-US/bundle/measurementplugins/page/plugin-libs.html

Disk location: C:\ProgramData\National Instruments\Plug-Ins\Measurements


https://www.ni.com/docs/en-US/bundle/measurementplugins/page/plugin-libs.html

Standardized Workflow with Instrument Plug-ins

From setting up the device to Automated Test

Setup Test Develop Interactive Configure Automated
System Measurement Validation Automation Test

rlale > @ 0 0 v

NI MAX IDEs InstrumentStudio TestStand, LabVIEW

Benefits of Standardized Workflow

» Reduce Time to First Measurements
* Reduce Time Spent Developing Duplicate Measurement IP
» Reuse Code Across Projects, Teams, and Sites

&
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Set Up

S AR VS OSSN

OSCILLOSCOPE

PXle-5162 (4CH)

V  Time Cursors: Off ¥ Channel 0 ¥ I @

Horizontal & Acq.
TIME PER DIVISION
10ms v ([ [

1.0000 MS/s - Real time . Sample

Trigger | Edge .

SOURCE

Channel 0 v
SLOPE LEVEL

Rising v | | 0000V

Channel 0

VOLTS PER DIVISION
500 mV MRS
DC - 300MHz - 1MQ - 1X

1 Channel 1
2 Channel 2

3 Channel 3

Add channels
V'  Measurements Add/Remove ) @
Channel Measurement | Value Mean | Minimum | Maximum Statistical range | Std. deviation Count
Channel0 | Amplitude 441460V | 441458V 441368V | 441536V 1.67847 mV 459.979 v 36
Channel 0 | Frequency 99.8602Hz | 99.9574Hz | 99.8019Hz | 100.178Hz | 375.827E-03Hz | 90.0601E-03Hz | 36

POSITION

SINGLE

&

-348.51 ps

FORCE

MODE

Auto

&

v

SET 50%

Demo: SimulatedScope - PXle-5162 (4CH)

o I

POSITION

0.000 div

Lore
Lore

FFT

SMU/POWER SUPPLY

PXle-4141

\f W= PAUSE

i

Channels =
Demo: SimulatedSMU - PXle-4141

Channel 0 Voltage v

Configuration Environment
for PXI Instruments

DIGITAL MULTIMETER

PXle-4081

STOP

Channels
Demo: SimulatedDMM - PXle-4081

Channel 0 ¥ DCvoltage v

RF SIGNAL GENERATOR

Demo: SimulatedRFSG - PXle-5841

‘ PRESET ‘ ARB STOP

LEVEL

1.000000000 GHz -174.00 dBm

WAVEFORM GENERATOR

PXle-5423 (2CH)

STANDARD WAVEFORM v STOP

Channels
Demo: SimulatedFGEN - PXle-5423 (2CH)

« Connect a wide range of DC, analog,
digital, RF, and NI instruments

« Customize panels for multiple
Instruments

+ Create pin maps for DUT centric set up

« Save layouts and configuration as a
projects for instant repeatability

+ Capture data to share with colleagues

&
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Measure

B courentsipt |+,

Step o outputs E B Atvepnme Poblpimwg Seeflter  Shel W
IIDE \WAV\/ET U | =
NI-SCOPE ACQUIRE WAVEFORM 3 o & 8
P Names Waetcar Tuaph

: L Y )

o AR AL
i s | A [

= I ﬁ. 8l (ull ﬁ - |LL AR
—— fol | = 18 8
A nl\lllu,u
e P I
e FHHHEEH Y

K , {
Trigger Source 3~ l ' | l | I l
Pinl v 25 ‘
x , | I
Trigger Level Trgger Sope ot
. - 35
08 o | Pouitinve
4=
Tngger Coupling 45

o X

200 S00 700 10000 12500 15000 (7500 20000 22500 2500 2700 30000 2500 35000 00 49000

Tenpout Samples

5=

Measurement Plug-Ins

* One environment for measurements and
instruments

* Integrate measurement plug-ins with
LabVIEW or Python

+ Capture multi-instrument measurements

+ Use measurements plug-ins from NI
libraries and build your own

« Extend for non-NI instruments

&
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Automate - Option 1

InstrumentStudio In-App Sequencing

Project Files w A | BE scope Measurement.sfp | BB Scope Instrumentsfp® | + o
> " - 00:00: 00 Stop all outputs , B B | Active pin map | PinMap.pinmap Site filter | Site0 W .
i Ready Lorem ipsum amet dolor, NI-SCOPE ACQUIRE WAVEFORM RUN v ® @ =« Latestrunfrom NI TestStand: NiScopeAcquireWaveform.seq - Acquire Waveform - I n -} \p p Se q u e n CI n g
MyProject.seq” B -
frtae 222 Pin Names Waveform Graph
Step list Execution log % 0‘ Pin1 v 357 y S . .
Wi = = - Sequence over interactive steps
E in2 [/
£} - -4.5% S
% 42 -
1 M Oscilloscope PXle-5162 (4CH) 35_5 © Automate parametrlc SWeepS
. Vertical Range Vertical Coupling 3-;
Y " E o o
R 0[O * Interactively debug automation
Temperature: Range -40 E
Input Impedance 2‘5
M Set Temperature =M h 137
Set temy d wait hd ]
’ S i + Generate reports
Minimum Sample Rate .i: G.S-E
4 W SMU Power Supply Pxle-4... ‘ T ﬂ‘ % I
5 03
+ Copy-paste measurements to TestStand
Minimum Record Length 7 .
M InRush G ] ]
s nish Comentessem | for advanced automation
-1.54]
M Data Conv. .. Trigger Source z-
: WOCVM Trigger Level Trigger Slope }'
[ os[Z [ positie 31‘
. I SMU Power Supply PXie-4... 0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 7500 8000 8500 900D 9500 10000
Stop Timeout Samples
5=
=
10 W Oscilloscope PXle-5162 (4CH)

&
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Automate - Option 2

Reuse Instrument Configurations created in InstrumentStudio in your TestStand sequences

« Configure the instruments in InstrumentStudio
+ Check the result of your configuration by running the instruments (change if needed)
+ Click the Export to TestStand button to save the configuration and use it in TestStand

Create your automated Test Sequence in TestStand

NI TestStand (64-bit) - Sequence Editor [Edit] - o %
b Fle Edt View Exscute Debug Confiure Source Corirol Tools Window Help
.
OSCILLOSCOPE = | WAVEFORM GENERATOR = oo *mEAC D) 0L Ga ?
FXle:3162 GOH) EXie:533 GcH) Insertion Palette ¥ X [E]SMU Control Stepsseq” X [E] Teminstor Xtest seq

o | v SINGLE STANDARD WAVEFORM v stop

Step Types *#  Steps: MainSequence ¥ Vaibles  Sequences
"8 .
, Channels L LabvIEW - >l e Variables
rosmon Slot 6 - PXle-5433 (2CH) - Database - STEP DESCRIPTION SETTINGS “ | NAME . VALUE
el 0 Normal v © - Data Streams - Ay = @ Locals (MainSequence’)
cutnur - LabVIEW Uity # Create Sessions and Apply Corti... Create Sessions and Apply - Instru - Qi J18_PPS0 pl
vl » g " _PPS_
''''' LabVIEW NXG Liiity 23 Oupui Voltage 0
> Run LabVIEW NXG VI Asynchronously - Main (6) 23 OutoutCurent 0
ure
= 10 Corfiguration » SMU/PPS - Intiate Starts a generation or acquisttion o " . 0
B Instrument Control @ SMU/PPS - Enable Output Enables generation on the speciie 23 OutptPower
L =+ Digital Muttimeter (DMM) 0 SMU/PPS - Read Measurement  Measures the output voltage, curs... Additional Resutts Resuitlist s
o9 DMM - Read Measursment ©) SMU/PPS - Disable Output Disables generation on the specifie @ smulatedSMU re
- Wavefom Generator (FGen) 0 SMU/PPS - Read Measurement  Measures the output voltage. cure... Addtional Resuts <Alight click to insert Locat>
- o +- Osciloscope (Scope) m SMU/PPS - Abort Transtions from the Runring statet... = off Parameters (MainSequence’)
. i - 1 dlads =+ SMU/Power Supply (SMU/PPS End Group> Right click to insert Faramet
10 Configuration name | All_Instruments_2021-03-1 .-'_22-51-45| | > ower Supply ) - e “ o amsters
L i > SMU/PPS - Initiate = Cleanup (2) = [ FileGlobals (SMU Contral Steps seq) v
= SMU/PPS - Abort ) SMU/PPS - Reset Output Protec...Clears the laich that disables the ou.. o[
[0 All_Instruments_2021-D3-17_22-51-45 g SMU/PPS - Enable Output
~~~~~ o - bl el - J22_SCOPE_1 {MI-SCOPE: Slot 15; PXle-5105) © SMU/PPS - Disable Output Step Settings for Create Sessions and Apply Configuration X
124 PPS_1 {RMX-4101 (20 W, 100 A)} e =9 SMU/PPS - Read Measuremel # Step Sefings  Properties
124_PPS_2 {RMX-4101 (20 V, 10 A)} 9 SMU/RRS -Reset Output Prot T T e "
J20_SMU {NI-DCPower; Slot % PXle-4139; 0} [+~ RMX Power Supply (RMXPS)
J18_5MU {NI-DCPower, Slot 13; PXle-4138; 0} %1 SLSC 12251/2 LOGICAL NAMES DESCRIPTION SESSION VARIABLE ;dﬂ:rg;;dlrfsﬁgr}tzﬁzgzafa%m-02-317:nw
118_PPS {NI-DCPower: Slot 11: PXle-4112: 0} % Create Sessions and Apply Corfiguratic =) || Instrument_2021-01-25_01-02-31_copy m > Session(s): 1
¥ Apply Configuration [Fu_ppsa 118_PPS/D {N-DCPower: Sot . Locals JI8_PPS.D  fit v Session 0:J18_PPS/0 {118_PPS/0 {NI-DCPower; Slot 11: PXle-4112
% Close Sessions
V' Measurements .
4 »
Launch Test5tand after export Export Cancel /10 Configurations ¥ < >
User: administrator Environment: <Global> Model: BatchModel seq 1 Step Selected [0] Number of Steps: 9
\‘
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Automate - Option 2

Modify instrument settings any time directly in TestStand using InstrumentStudio

ScmeCorWolStepueq x

Steps: MainSequence

¥ Variables  Seguences

Variables
NAME VALUE
= @ Locals (MainSequence)
EE ResultList
‘ SimulatedScope
123 Ampltude_ch
128 Ampitude_ch1
123 Frequency_ch0
123 High_FFT1
123 Peak ToPeak_Math
‘ Waveform_ch(0
@ Wavefom_ch
@ Waveform_Math1

NN

o o o o 2

STEP DESCRIPTION NUM ... PINS MUL... SETTINGS
- Setup (1)
# Create Sessions and Apply - ScopeExample_... Create Sessions and Apply - Scope_copy
<End Group>
- Main (3)
P Scope - Initiate Acquisition Inttiates a waveform acquisition.
=0 Scope - Read Measurements Reads the specified measurements as well as ... Additional Results
B Scope - Abort Acquisition Aborts an acquisition.
<End Group>
- Cleanup (1)
¥ Close Sessions Close Sessions
<End Group>
Step Settings for Create Sessions and Apply - ScopeExample_copy
# Step Settings  Propetties
Adapter | N NET v ]
LOGICAL NAMES DESCRIPTION SESSION VARIABLE
Scope _copy |g
: - SimulatedScope SimulatedScope {NI-SCOPE: Slot 0; PXle-51... Locals.SimulatedScope

Name : Scope_copy

Modified : 01/14/2021 14:53.27

Session(s): 1

Session 0 : SimulatedScope {SimulatedScope {NI-SCOPE; Slot 0; PXle-5162 (4CH)}}

|Edit 10 Configuration...}

LY

&
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Automate - Option 2

Modify instrument settings any time directly in TestStand using InstrumentStudio

X Scope Control Steps seq X

A Steps: MainSequence ¥ Varables  Sequences
STCD NECrDIDTIOMN INTHIN DIKS Y TN SETTIMGS P * 23
n Edit 10 Configuration: Scope_copy X

Stop all outputs | O] | H

OSCILLOSCOPE 3

YV  Time B vath1 ¥ Cursors: Off ¥ Edit: PXle-5162 (4CH)

AUTO v RUN/STOP SINGLE

Horizontal & Acq.  Trggered Il =
TIME PER DIVISION X POSITION
20 ps A AIESVANI YA 4 0.0000 s

SAMPLE RATE ~ METHOD MODE
14.205 M5/s  Real time Sample

' Edge v FORCE
220 4 200 180 p 160 p 140y 120 p 100y B0y 60p 40p 20p 0 20 40y 60p 80y 100p 120p 140p 160y 180p 200p 220 Trlgger g
SOURCE MODE B
V  Measurements Add/Remove a4s O @D Channel 0 v Auto v
)
Channel | Measurement Value Mean Minimum Maximum Statistical range | Std. deviation | Count SLOPE LEVEL
Channel 0 | Amplitude 441475V 441441V 441414V | 441544V 1.29700 mV 378.228 pv 14 | Rising ¥ 0.000 v SET 50%
V'  Frequency FFT1 ¥ Markers: Off ¥ lm x lr @
Channek
- Nasans CrosrlatadConma . DViIa E1£73 FACLIN
Save Cancel %
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m Instrument Studio Roadmap

Short-term product focus

Cover broad range of electronics test validation and
production debug operations

Allow basic automation of interactive operations
Allow the creation and sharing of custom panels

Deliver more out-of-the-box panel functionality

Long-term product focus

Support more advanced testing topologies
Increase data connectivity

Improve path to fully optimized production test

Streamline and improve customization capabilities

Pro

Pro

i

ro

Pro

i

ro

Pro

Pro

Pro

Capability
Panels
RFmx S-Parameter measurement workflows
Support for electronic loads
Measurement-centric panels
Support for non-NI hardware
Support for additional NI hardware
Workflow
Measurement organization and search
Improved channel alias and pin map options
Improved system configuration
Additional data logging options
Additional remote-control support
Additional parallelism support
Automation
In-app sequencing and sweeping
Streamlined sequence creation
TestStand Semiconductor Module support
Extensibility
LabVIEW VISA gRPC driver APIs
Simplified session management
Publish and share custom measurements
Additional datatypes and controls
Full C# support for custom measurements

Release Cadence:
Quarterly

Roadmap Date:

2024 Q2 Next Release: 2024 Q3

Shipped 2024 2025+

2023 Q4
2023 Q4
v
2023 Q4
v v
v
v
v
v
v
2024 Q1
2024 Q1
v
v
v

Roadmap is a snapshot and can change based on a variety of
factors, including development execution and customer input.

&
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Resources

Free InstrumentStudio Course on NI Learn

InstrumentStudio User Manual

InstrumentStudio m TestStand

InstrumentStudio Demo on Youtube Ll Measurement Step
H - omm Measurement Step
@~ [
Measurement Step
PXl 101 V|de0 Measurement Uls Test Sequencing
o——— — Measurement Plug-in _ _ _ _ ~
/ Measurement Services N

Plug-in repo on GitHub

Custom Measurement IP

Measurement Services

Creating Measurement Plug-Ins for InstrumentStudio On-
Demand course

LabVIEW Measurement Development Dependencies

PinMap HWIO FAL

Session Config & Management

— e o o o —
- e e e e = = -

Python Measurement Development Dependencies A1 I ix-x-x) I G 1]

MeasurementLink has been merged into InstrumentStudio Pro as a feature A&
Measurement Plug-In EMERSON. \ I."



https://www.youtube.com/watch?v=iG7icsP67QU
https://github.com/orgs/NI-Measurement-Plug-Ins/repositories
https://learn.ni.com/learning-paths/creating-measurement-plug-ins-for-instrumentstudio
https://www.ni.com/docs/en-US/bundle/measurementplugins/page/labview-measurement-dependencies.html
https://forums.vipm.io/topic/9298-measurementlink-has-been-merged-into-instrumentstudio-pro-as-a-feature-measurement-plug-in/%3e
https://www.ni.com/docs/en-US/bundle/measurementplugins/page/python-measurement-dependencies.html
https://learn.ni.com/learn/enroll/ebf3f43f-e4f8-467b-99c3-f023416df529
https://www.ni.com/docs/en-US/bundle/instrumentstudio/page/manual-overview.html
https://www.youtube.com/watch?v=-K7HhgjiX-g&ab_channel=NIApps

IL{ a

NI is now part of Emerson.
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