https://www.halvorsen.blog

LabVIEW DAQmMXx

Communicate with NI DAQ Devices in LabVIEW

Hans-Petter Halvorsen



Contents

 |ntroduction

* Practical Examples

— USB-600x DAQ Device
e Use DAQ Assistant in LabVIEW
e Configure DAQ Settings using MAX
e Use “Low-level” DAQmx VIs in LabVIEW
— TC-01 Thermocouple Temperature Device
e Use DAQ Assistant in LabVIEW
e Configure DAQ Settings using MAX
e Use “Low-level” DAQmx VIs in LabVIEW




https://www.halvorsen.blog

Introduction

Table of Contents Hans-Petter Halvorsen




DAQ in LabVIEW

To use DAQ Hardware in LabVIEW we need to use the
DAQmx driver

We will use the following DAQ hardware to exemplify:
— TC-01 Thermocouple Temperature Device

— USB-600x or similar DAQ Devices with Analog and Digital
Channels

— Note! Other DAQ devices from NI will work in the same
manner since they all use the same DAQmx driver

This Tutorial will show different ways to read data from these
DAQ devices

The features and principles shown here will be the same for
other DAQ hardware from other vendors as well



TC-01 Thermocouple

https://www.ni.com/docs/en-US/bundle/usb-tc01-specs/page/specs.html
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DAQ and I/O Devices

USB-600x

TC-01 Thermocouple

1 Analog Input (Al) Channel

The Video will focus on USB-600x and Analog Input (Al).
The programming principles are the same for both devices (and

other similar devices from NI) and the different Channel options.

The Tutorial (PDF) will show examples using both devices

|/O Devices have typically 4
different types of channels:
Analog In (Al)

Analog Out (AO)

Digital In (DI)

Digital Out (DO)



DAQmX

l1 I Solutions v Products v Perspectives v Support v Gommunity About  Conacts  HH - Q IZ

HOME / SUPPORT / SOFTWARE AND DRIVER DOWNLOADS / NIDRIVER DOWNLOADS / DOWNLOAD DETAIL PAGE

¥ NI is now part of Emerson's new Test & Measurement business group. LEARN MORE
EMERSON

NI-DAQ™mx To use DAQ hardware in LabVIEW
NI-DAQ™mx provides support for customers using NI data acquisition and signal conditioning devices We n e e d to u S e t h e DAme d r i Ve rl
It can be downloaded for free.

@ Note: Install programming environments such as NI LabVIEW or Microsoft Visual Studio® before installing this product.

DOWNLOADS
NI-DAQmx 2023 Q4
Supported 0S Windows v View Beadme
Release Date
Oct/11/2023
Version 2023 Q4 v Included Versions
2023 Q4
Included Editions Full > Supported 0S
> Language
Application Bitness 32-bit and 64-bit > Checksum
Language English, French, German, Japanese, Korean, I DOWNLOAD | | INSTALL OFFLINE |
Simplified Chinese
File Size
5.68 MB

https://www.ni.com/en/support/downloads/drivers/download.ni-dag-mx.html
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MAX

EA NI USB-TCO1 "Dev1” - Measurement & Automation Explorer - O X
File Edit View Tools Help
v E3 My System H Sove £ Refresh ‘ [Gh Self-Test [ Test Panels... ‘ {¥ Create Task... @ Configure TEDS... » 7 Hide Help
v gl Data Neighborhood a
(@ NI-DAQmXx Tasks g Back B
v Devices and Interfaces Settings
@ Integrated Webcam "cam0" NI-DAQmx Device Basics
@ Logitech Webcam C930e "cam3” Name Dev1 What do you want to do?
*& NIUSB-TC01 "Devt” Vendor National Instruments PRun the NI-DAQmx Test Panels
4 Network Devices
g Historical Data Model NI USB-TCO1 PRemove the device
44 Scales Serial Number 017EAFO7 PView or change device
&7 Software Status Present configuration

B8 Remote Systems

Measurement and Automation Explorer (MAX)
is installed as part of the DAQmx software

[=] Settings

You can use MAX to
test and configure
your DAQ device

MAX — Measurement and Automation Explorer




DAQMXx in LabVIEW

DAQmx - Data Acquisition This is the DAQmx palette that
£ Qsesch | customizev | APPEArS N LabVIEW after installation ,

To use DAQ hardware in
LabVIEW we need to use

the DAQmx driver.
T ] [ It can be downloaded for
Task Const Channel Const Create Channel Write free .
DAQmx nﬁo.
i * parant Rt A 4
Timing Triggering Start Stop Clear
=] =] <] =] =]
A E] =L 60 V.d
Channel Node Timing Node Triggering Node Read Node Write Node
o S:
- ®
[#
DAQ Assist Real-Time Dev Config Task Config/Ctrl Advanced

https://www.ni.com/en-no/support/downloads/drivers/download.ni-dag-mx.html
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Different options using DAQmx

You have different options when setting up and
connecting the DAQ device using DAQmx and
LabVIEW:

1. Use the “DAQ Assistant” in LabVIEW
(Configuration through a Wizard)

2. Configure DAQ Settings using MAX

3. Use the “Low-level” DAQmx Vls in LabVIEW
(Full control of all details in your code)
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LabVIEW Examples

You have different options when setting up and
connecting the DAQ device using DAQmx and
LabVIEW:

1. Use the “DAQ Assistant” in LabVIEW
(Configuration through a Wizard)

2. Configure DAQ Settings using MAX

3. Use the “Low-level” DAQmx Vls in LabVIEW
(Full control of all details in your code)
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/O Channels

/O Devices have typically 4 types of channels:
e Analog In (Al)

e Analog Out (AO)

e Digital In (DlI)

e Digital Out (DO)

This Tutorial will focus on Analog In. The programming principles are the same for the other types



USB-600x and MAX

m NI USB-6008 "Dev2" - Measurement & Automation Explorer

File Edit View Tools Help
v E1 My System H
[l Data Neighborhood
v Devices and Interfaces
@ Integrated Webcam "cam0"
@ Logitech Webcam C930e "can

9 The self test completed successfully.

*&3 NI USB-TCO1 "Dev1” Settings

«< NI USB-6008 "Dev2"

A Network Devices Name Dev2
8 Historical Data Vendor National Instruments
44 Scales
&7 Software Model NI USB-6008

E8 Remote Systems Serial Number 0300E2E7
Status Present

External Calibration

2013-04-03 00:00
2014-04-03 00:00

Calibration Date

Recommended Next
Calibration

< > | =] Settings

. j<3 Refresh | 4 Resct [£ Self-Test [T Test Panels.

. ‘ {nﬁ Create Task... - Device Pinouts & Configure TEDS... » 7 Hide Help

X | E@Back 0B

NI-DAQmx Device Basics

What do you want to do?
PRun the NI-DAQmx Test Panels
PRemove the device

PView or change device configuration

Open MAX and make sure the
USB-600x is installed properly.
Here you can also test to see if
\ the device is working properly y
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Different options using DAQmx

You have different options when setting up and
connecting the DAQ device using DAQmx and
LabVIEW:

1. Use the “DAQ Assistant” in LabVIEW
(Configuration through a Wizard)

2. Configure DAQ Settings using MAX

3. Use the “Low-level” DAQmx Vls in LabVIEW
(Full control of all details in your code)



DAQ Assistant

I2) USB-6008 DAQ Assistant.vi Front P...  — O X I usB-6008 DAQ Assistant.vi Block ..  — O
File Edit View Project Operate Tools WinddJT 3 File Edit View Project Operate Tools Window
= et = .
o & () I | 24pt Application Font ~ |1 [ o N g 2 vamg 7| 15ptAppl

~

vy v vV

»
AID [V]

»
|16| | DAQ Assistant

10 [V

, data

Here, a 1.5V Battery is connected to Analog Input Channel 0 (AlO)

alg

1.23
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DAQ Assistant

1 i ~
Select the measurement type for the A 8 Acquire Signals
i = Analog Input
A task is a collection of one or more X
virtual channels vith timing, triggering, l 9% Voltage h I
and other properties. %
proe @ Temperature S + X <5
To have multiple measurement types Undo FRedo Run Add Channels Remove Channels Hide Help
vithin a single task, you must first create & Strain = S
the task with one measurement type. {% Express Task £ Connection Diagram Back ‘E ~
After you create the task, click the Add \f)] Current
Channels button to add a new Channel Value " Measuring Voltage
measurement type to the task. :ﬂi Resistance Voltage 0
Most measurement
® devices are designed for
Iﬂ FrEquency measuring, or reading,
v voltage. Two common
Creste New 2 N voltage messurements
@ Create New .. ‘ 7 are DC and AC.
Table E Display Type
DC voltages are useful
for measuring
phenomena that change
5 N . . slovdy vith time, such as
Configuration  Triggering ~ Advanced Timing ~ Logging temperature, pressure,
h . or strain.
C Setti
W% Physical enne setnes AC voltages, on the other
N hand, are vaveforms
i‘pele;; :“eﬂ':hvt:.cfl channel(s) A @ Details VOtage Input Semp that constantly increase,
© add to the task. Supported Physical Channels Settings decresze, and reverse

polarity. Most powerlines

If you have previously deliver AC voltage.

configured global virtual
channels of the same
measurement type as the task,
click the Virtual tab to add or
copy global virtual channels to
the task. When you copy the
global virtual channel to the
task, it becomes a local virtual
channel. When you add a global
virtual channel to the task, the

Dev2 (USB-6008) A
. Signal Input Range

2i0)
ail Max :l Scaled Units

a2 i o Volts ]
ai3
a4
ais
a6

task uses the actual global ai7 Terminal (I;?fr;:fgur:nlon

virtual channel, and any Click the Add Channels button m v
changes to that global virtual (+) to add more channels to eSS

channel are reflected in the the task. <No Scale> E ;rfg Terminal Configuration A
task. v e specifies the grounding

mode used for the

If you have TEDS configured, virtual channel:

click the TEDS tab to add TEDS

Timing Settings

channels to the task. ) Acquisition Mode Samples to Read Rate (Hz) * Differential—

D di
For hardvare that supports v 15ample (On Demand) [v] 1k k s::ceif?c I:agr:v;‘::?;he
multiple channels in a task, you <Ctrl> or <Shift> dick to select multiple channels. positive and negative
can select multiple channels to inputs for the physical

channel are either
unreferenced or are
connected to v
measurement system

FFRTS n L

Next > [ Finish H Cancel




Note!!l — DAQ Assistant Error

@

DAQ Assistant

Workaround:

. . . . * Install LabVIEW 2021 SP1
Do you get an Error like this when trying to use the DAQ Assistant? | . |abview 2021 SP1 does not need to

be activated, it is sufficient to install

X
LabVIEW 2021 on your system and not
activate it
LabVIEW Code Generation failed to execute. This may occur if . .
@ the code gen engine Is not properly installed, or if you are * Installing just the LabVIEW 2021 SP1
using a LabVIEW version under development. run-time engine will not be sufficient,

the LabVIEW ADE needs to be installed

In “LabVIEW 2022 Q3” to “LabVIEW 2023 Q3” there is a bug with the DAQ Assistant. To fix
that you need to install the LabVIEW 2021 SP1 core component. See information on this

web page from NI:
https://knowledge.ni.com/KnowledgeArticleDetails?id=kA03q0000019¢ TMCAY&I=en-NO

Another solution is to use, e.g., the | have been in contact with NI, and it is expected that this
lower level DAQ functions in LabVIEW, error will be fixed in upcoming versions of LabVIEW

see Upcoming examples in this Tutorial. This Bug/Issue has been fixed in LabVIEW 2024 Q1 and NI-DAQmx 2024 Q1 (and newer)
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Convert from Dynamic Data

N

0\Return Customize¥

Convert from
B>

Functions Controls
| File Edit View Project Operate Tools Window Help

Convert from Dynamic Data A |
| S & N QP 9 wam@ | 15ptApplication Font ~ | §ov wov  &§

D Configure Convert from Dynamic Data [Convert from Dynamic Data]

Input Signal |
; Channel 0
Resulting data type

1D array of scalars - most recent value " Channel 1 -

1D array of scalars - single channel

2D array of scalars - columns are channels

2D array of scalars - rows are channels

Single scalar

Single waveform
v

Conversion

VvV
v
[>
S
—
<
—

Amplitude

DAQ Assistant [Convert from Dynamic Data|
data b e [ 111} b2z

Scalar Data Type

@Floating point numbers (double)
Time
OBoolean (TRUE and FALSE) Result Prevs

Channel
0 2
Single value (double)
2

Sample Data

Cancel Help




While Loop

D USB-6008 DAQ Assistant3.vi Block Diagram hd
File Edit View Project Operate Tools Window Help 3
= — =y
S&® N P 2 warg o |15ptApplication Font ~ | $ov o~ v G P 1
While Loop
»
|
DAQ Assistant Convert from Dynamic Data|
data e E2))
< >




Number of Decimals and Units

2 Numeric Properties: AID [V] X
Appearance  DataType Display Format  Documentation  Data Binding | « | » D USB-6008 D
o mi e Always make sure to add a
N . v L] .
e > & | proper Unit. A Value without a
Type ( Digits Precision Type .
Floating point 2 o Digits of precision v L U n |t ma kES no Se nse !
Scientific
_D Hide trailing zeros
Sl notation
O Exponent in multiples of 3
[ Use minimum field width AlD [V]
1.62 |
Pad with spaces on left
Absolute time
Relative time
v r
. Stop

Make sure to select a proper Number of
Decimals. Typically, a DAQ Device/Sensor don’t <
have an Accuracy with 10 Decimals. Make sure

to read the Datasheet for the selected Hardwarej




Reading Multiple Channels

? X ]

Select the physical channel(s)
to add to the task.

If you have previously
configured global virtual
channels of the same
measurement type as the task,
click the Virtual tab to add or
copy global virtual channels to
the task. When you copy the
global virtual channel to the
task, it becomes a local virtual
channel. When you add a global
virtual channel to the task, the
task uses the actual global
virtual channel, and any
changes to that global virtual
channel are reflected in the
task.

If you have TEDS configured,
click the TEDS tab to add TEDS
channels to the task.

For hardware that supports

multiple channels in a task, you
can select multiple channels to

W% Physical

Supported Physical Channels

<Ctrl> or <Shift> dick to select multiple channels.

Next > Finish Cancel
[ ] | conce |

n o ‘ < +
Undo Redo

13 Express Task #: Connection Diagram

Run  Add Channels Remove Channels

<
Hide Help

@Back 0B A

Channel Value

Voltage_0 0

Voltage_1 0
Table || Display Type

Measuring Voltage

Most measurement
devices are designed for
measuring, or reading,
voltage. Two common
voltage measurements
are DC and AC.

DC voltages are useful
for i

Configuration  Triggering ~ Advanced Timing  Logging

Channel Settings

[ (X

Voltage_1

Click the Add Channels button
(+) to add more channels to
the task.

Detais| M| "

Timing Settings
Acquisition Mode
1 Sample (On Demand)

Voltage Input Setup
Settings
Signal Input Range
Max‘

Min 0

Samples to Read

Scaled Units
Volts [v

Terminal Configuration
Differential
Custom Scaling
<No Scale> v Jﬁ

Rate (Hz)
k 1k

phenomena that change
slovdy vith time, such as
temperature, pressure,
or strain.

AC voltages, on the other
hand, are vaveforms
that constantly increase,
decrease, and reverse
polarity. Most powerlines
deliver AC voltage.

This is the list of virtual
channels. Right-click =
virtual channel to
change the physical
channel associated vith
it. If an exclamation
point (1) appears next to
a global virtual channel,
the channel has been
deleted.

OK Cancel




Reading Multiple Channels

2 Configure Convert from Dynamic Data [Convert from Dynamic Data]

Conversion Input Signal

Resulting data type
[IETA - TR — N

1D array of scalars - single channel
2D array of scalars - rows are channels

Cimmla coalae

]
1D array of scalars - automatic ‘

Amplitude

Scalar Data Type
@Floating point numbers (double)

OBoolean (TRUE and FALSE) e

Channel

1D array of doubles

D USB-6008 DAQ Assistantd.vi Front ... - a

File Edit View Project Operate Tools

Windd
o & n |24ptAppIication Font ~ 1

AIO [V]
e

Al [V]

o0 |

,
. Stop

Data

Cancel

Channel 0
Channel 1

Help

File Edit View Project Operate Tools
> ON

Window Help
@ 99 wa @ 7 |15pt Application Font ~

gnv "-I‘]T:l' l_%bv 1%

TV
v v

10 [V]

DAQ Assistant Convert from Dynamic Data| Index Array|
data o]
- @ =t O
Wait (ms)

o 1231
tfn_u\_

11 [V]
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Different options using DAQmx

You have different options when setting up and
connecting the DAQ device using DAQmx and
LabVIEW:

1. Use the “DAQ Assistant” in LabVIEW
(Configuration through a Wizard)

2. Configure DAQ Settings using MAX

3. Use the “Low-level” DAQmx Vls in LabVIEW
(Full control of all details in your code)



Configure DAQ Settings using MAX

m Create New ...

B NI USB-6008 "Dev2" - Measurement & Automation Explorer - a X
File Edit View Tools Help
v ['\;ysystem I sove & Refresh | 4 Reset [Gy Seff-Test [T TestPanels... | {3 Create Task.. = Device Pinouts @ Configure TEDS... > Hide Help
v [l Data Nei d
(@ NI-DAQmx Tasks @ The self test completed successully. & | G@Back v
{R# MyTemperatureTask
v & Devices and Interfaces NI-DAQmx Device Basics
@ Integrated Webcam “cam0" Settings B Create New a % [Vhat do you vant to do?
@« Logitech Webcam C930e "can PRun the NI-DAQmx Test Panels
*% NI USB-TCO1 "Dev1" Name 3 )
+= NI USB-6008 "Dev2" Vendor Remove the device
_4 Network Devices PView or change device configuration
. Model
> [ Historical Data
. . Acquire Signal:
> 44 Scales Serial Num| Select the measurement type for the i@ Acquire Signals
> 51 Software Status task. @ Generate Signals
> B8 Remote Systems A task is a collection of one or more
virtual channels vith timing, triggering,
and other properties.
External C{ To have multiple measurement types
vithin a single task, you must first create
. the task vith one measurement type.
Calibration After you create the task, click the Add
Channels button to add 2 new
Recommen| measurement type to the task.
Calibration
< Back Next > Finish Cancel
< > | (=] Settings

Enter Name:

MyVoltageTask

X

< Back

Next > I Finish H Cancel




Configure DAQ Settings using MAX

m MyVoltageTask - Measurement & Automation Explorer . m} X
File Edit View Tools Operate Help
v E3 My System ’ & save | 43 Run v < Add Channels X Remove Channels »> 7 Hide Help
v (5l Data Neighborhood
v @4 NI-DAQmx Tasks Channel Value ~ Back E ~
{% MyTemperatureTask Voltage 0
{m MyVoltageTask Measuring Voltage
v ﬁ’ Devices and Interfaces Most measurement devices are designed for measuring,
B . or reading, voltage. Two common voltage
@ Integrated Webcam "cam0 measurements are DC and AC.
b ‘. v
@ Logitech Webcam C930e “cany DC voltages are useful for measuring phenomena that
*§ NIUSB-TCO1 "Dev1” - _ change slovdy vith time, such as temperature, pressure,
o2+ NI USB-6008 "Dev2" Table ~ | Display Type or strain.
4 Network Devices AC voltages, on the other hand, are waveforms that
- constantly increase, decrease, and reverse polarity.
> g Historical Data Configuration | Triggeri Ad T T Most powerlines deliver AC voltage.
5 ad Scales riggering vanced Timing ~ Logging
> & Software Channel Settings
Remote Systems [ A
> & 4 +| XY petais |~ | Voltage Input Setup
Settings
Signal Input Range
r s Scaled Units
M
ax Volts v
Min 0
Terminal Configuration
Click the Add Channels button ; Differental v
(#) to add more channels to Custom Scaling - v
the task. <No Scale> [v \Eﬂ
Y Depending on your configuration, some of these timing A
modes may not be available.
Timing Settings 1 Sample (On Demand) specifies that the task acquire
Acquisition Mode Samples to Read Rate (Hz) or generate one sample.
1Sample (On Demand) v k k 1 Sample (HW Timed) specifies that the task acquire or
generate one sample on an edge of a hardware clock.
j  Note SignalExpress does not support 1
a Sample (HW Timed) mode.
N Samples specifies that the task acquire or generate a
= = finite number of samples, specified by Samples To v
< > {% NI-DAQmx Task é Connection Diagram Read/Write.




Configure DAQ Settings using MAX

AQmx - Data Acquisitic
DAL Uata Acquisit

4+ O\Search 9, Customize¥

[Tosh ]
Task Const Channel Const

=9

Triggering I UsB-6008 MAX Task.vi Block Diagram - O
File Edit View Project Operate Tools Window Help
(T[] [T=T] [T=<T] [T=<T] — -~ — 3
E=E (60 ] A >® @O N QP 2 wa@ 7 |15ptApplication Font ~ | $ov [davl 1
Channel Node Timing Node Triggering Node Read Node Write Node — ~
B =
u
W ad %, s
DAQ Assist Real-Time Dev Config Task Config/Ctrl A 10V
DAQmx Task Name DAGMX Readmvi [Vl
I MyVoltageTask |+ =
% o |
DL CEL
Analog DBL
1Chan 1Samp
v
< >




While Loop

D UsB-6008 MAX Task2.vi Block Diagram - O
File Edit View Project Operate Tools Window Help 3
= 0 = LA
S&® N P 2 wa@ o |15ptApplicationFont v | §ov Pov EHv Lag D 1
~
DAQmx Task Name -
DA Read.
I MyVoltageTask [+ o Read.vi
60
DO
Analog DBL
1Chan 1Samp
v
< >

D USB-6008 MAX Task2.vi Front Panel

File Edit View Project Operate Tools Wind(7]

- O

S & 0N |24ptAppIication Font ~ |0




While Loop v2 — Start/Stop Task

@ LabVIEW Help 2022.0.0f118 6/28/2022 10:39:07 PM

. O
¢ =2 B
Hide Locate Back Forward Options
Contents |ndex Search Favortes DAQmx Start Task (VI)
g Owning Palette: DAQOmx - Data Acguisition VIs and Functions

2 LabVIEW Documenation Installed With: NI-DAQmx

[2] Getting Started with LabVIEW N ‘ _ . o ) o o

[2] Finding Example Vs Transitions the task to the running state to begin the measurement or generation. Using this VI is required for some applications and is optional for others.
Q Fundamentals If you do not use this VI, a measurement task starts automatically when the DAQmx Read VI runs. The autostart input of the DAQmMx Write VI determines if a

0 VI and Function Reference generation task starts automatically when the DAQmx Write VI runs.
0 Property and Method Reference
Q Taking Measurements
Q Controlling Instruments

If you do not use the DAQmx Start Task VI and the DAQmx Stop Task VI when you use the DAQmx Read VI or the DAQmx Write VI multiple times, such as in a
loop, the task starts and stops repeatedly. Starting and stopping a task repeatedly reduces the performance of the application.

@ Control Design and Simulation Mo task/channels in T task out
@ DSC Module error in % orror ot
& @ MathScript RT Module

Increase speed by using Start Task VI




While Loop v2

— Start/Stop Task

D USB-6008 MAX Task3.vi Block Diagram - O
File Edit View Project Operate Tools Window Help 3
- - = =
S&® N P 2 va@ 7| 15pt Application Font ~ | oY Wov &9~ L 2 ;
A
DAQmx Task Namle DAQmx Start Taskwvi DAQmx Read.vi DAQmx Stop Task.vi DAQmx Clear Task.vi
% MyVoltageTask |v DA DA Qrnx D
Analog DBL
1Chan 1Samp M 101V
fr23]
DEL
Wait (ms) top Button
________________
v
< >
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Different options using DAQmx

You have different options when setting up and
connecting the DAQ device using DAQmx and
LabVIEW:

1. Use the “DAQ Assistant” in LabVIEW
(Configuration through a Wizard)

2. Configure DAQ Settings using MAX

3. Use the “Low-level” DAQmx Vls in LabVIEW
(Full control of all details in your code)



Usmg “Low-level” DAQmMx VIs

DU_E 6008 Low-level DAQ.vi Block Diagram — O
File Edit View Project Operate Tools Window Help )
— P B = —~— ety
’ o & N g 29 wam@ | 15ptApplication Font ~ | oY o EHv La I—@_ 1
~
. . . . 10[V]
DAQmx Create Task.vi DAQmx Create Virtual Channel.vi DAQmx Read.vi
) - DA mx m
{z= ! prvd DEL
|AI Voltage 'l] Analog DBL
|Physical channels| 1Chan 1Samp
% Dev2/ail |~ D) usB-6008 Low-level DAQ.... — O
File Edit View Project Operate Tools|]
< D& n |24pt Application F(O
AlD [V]




Configure Additional Settings

DAQmx Create Channel (Al-Voltage-Basic).vi

input terminal configuration
minimum value
maximum value

task in

yz
"

physical channels

name to assign
units

error in

custom scale name

task out

error out

Creates channel(s) to measure voltage. If the measurement requires
the use of internal excitation or you need excitation to scale the
voltage, use the Al Custom Voltage with Excitation instance of this

VI.
Detailed help

[F[5[2] <

In the previous example we just used the

default setting.

If you need to change some of the default
setting, just right-click on the select input
and create a constant




Configure Additional Settings

D uUsB-6008 Low-level DAQ2.vi Block Diagram — O
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Input Terminal Configurationl

[s}
:Minimum Valuel
o}

- 10 [V

Dme Create Task.vi DAQmx Create Virtual Channel.vi| DAQmx Read.vi ]
DAGmx ﬁ'é‘s‘:
DEL!

|AI Voltage '|] Analog DBL
1Chan 1Samp

|thsica| channelsI

s Dev2/ai0 |~|
Units
Volts v




While Loop

I usB-6008 Low-level DAQ3.vi Block Diagram i O
File Edit View Project Operate Toocls Window Help
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S &® @ N P 2 varF 7 |15ptApplication Font ~ | $ov iav D~ fag (2 1
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Input Terminal ConfigurationI
5]
:Minimum Valuel
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DAQmx Create Task.vi DAQmx Create Virtual Channel.vil DAQmx Read.vi
x DACm DA mx
Al Voltage ¥ Analeog DBL
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Wait (ms)l
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While Loop with Start/Stop Task

B UsB-6008 Low-level DAQ4.vi Block Diagram - O

File Edit View Project Operate Tools Window Help

\

S® ON QP 2 wag o l15ptAppIication Font ~ | $ov o GH~ “a

A <

Input Terminal Configuration
B
Minimum Value
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Al Voltage ¥ Analog DBL fiz3]

Physical channels
% Dev2/ai0 |+

1Chan 1Samp

\Wait (ms)
A

Increase speed by using “Start Task” and “Stop Task” VlIs outside the While Loop




Final Application with Error Handling

| All Applications should have proper Error Handling

D UsB-6008 Low-level DAQS.vi Block Diagram
File Edit View Project Operate Tools Window Help
- S — Lo
S&® N P 2 wa@ 7| 15ptApplication Font ~ | §ov fov D~ Lap ? !
~
Input Terminal Configuration|
DAQmx Create Task.vi DAQmx Create Virtual Channel.vi] DAQmx Start Task.vi| DAQmx Read.vi DAQmx Stop Task.vi]  [DAQmx Clear Task.vi| Simple Error Handler.vi
DAQ.mx
e Y
% o " K2 0[V] B el
Al Voltage ¥/ Analog DBL [ ey
Physical channels AlVoktage 7] 1Chan 1Samp ~ Lﬁ§
% Dev2/ail || e
Wait (ms)
Stop Button
' =
Lol
v
>

Further Improvements: Use the State Machine programming principle in your Application




Improved Solution: Create and use SubVIs

2 UsB-6008 Low-level DAQSb.vi Block Diagram — O X
File Edit View Project Operate Tools Window Help 3
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Initialize DAQ.vi| DAQmx Read.vi Close DAQ.vi|
Init DA "Close
DAD R DAO)

Analog DBL
1Chan 1Samp

Wait (ms)l

< See Code for the 2 SubVIs on next page




D Initialize DAQ.vi Block Diagram
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Reading Multiple Channels

8 Low-level DAQ6.vi Block

File Edit View Project Operate Tools Window Help
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nput Terminal Configuration Input Terminal Configuration
Differential ~|

Maximum Value Maximum Value
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]
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DA

Qmx Create Virtual Channel.vi Simple Error Handler.vi

DAQmx Read.vi

D

DAQmx Create Task.vi

DAQmx Start Task.vi
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2 USB-6008 Low-level DAQ6wi Fro...  — [m] X
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~
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Reading Multiple Channels — Alt B

USB-6008 Low-level DAQ6b.vi Block Diagram - O X
9
File Edit View Project Operate Tools Window Help
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For Loop
N

Input Terminal Configuration

DAQmx Create Task.vi DAQmx Create Virtual Channel.vi| DAQmx Start Task.vi| DAQmx Read.vi DAQmx Stop Task.vi] [DAQmx Clear Task.vi] [Simple Error Handler.vi
e S — o ™
E A= % [ e = {m&
Al Voltage ¥ Analog 1IDDBL
NChan 15amp

\While Loop

FﬁDeﬂ ol | 2 USB-6008 Low-level DAQSvi Fro..  — O X
% Devl/ail |v| N File Edit View Project Operate Tools Win
>® 0N Wﬁ
-

Al0[V]

s |

\ J Wait (ms) Stop Button AV]
Y o ﬁ. .........
Can be put into a SubVI m

Further Improvements: Use the State Machine programming principle in your Application .
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TC-01 and MAX

m NI USB-TCO1 "Dev1” - Measurement & Automation Explorer

File Edit View Tools Help

v E1 My System
v [gl Data Neighborhood
(@4 NI-DAQmx Tasks
v &8 Devices and Interfaces
@ Integrated Webcam "cam0"

@4 Logitech Webcam C930e "cam3"

«= NI USB-TCO1 "Dev1"
4 Network Devices
{8 Historical Data
44 Scales
& Software
B8 Remote Systems

Bl save

,'e,' Refresh ‘ [z’_l Self-Test [ Test Panels...

Settings

Name Devl

Vendor National Instruments
Model NI USB-TCO1

Serial Number 017EAFQ7

Status Present

=] Settings

‘ {ﬁ Create Task... @@ Configure TEDS...
FBack

NI-DAQmx Device Basics

What do you want to do?
PRun the NI-DAQmx Test Panels
PRemove the device

PView or change device

configuration

- O X
» 7 Hide Help
E v

Open MAX and make sure the
TC-01 is installed Properly. Here
you can also test to see if the

\ device is working properly y
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DAQmx - Data Acquisition

4+ QSearch 9, Customize¥

DAQ Assistant

EmE
Task Const Channel Const
=] [1=T]
Channel Node Timing Node
D
DAQ Assist Real-Time

Create Chal

A =

[

Triggering N

D [C-01 DAQ Assistant.vi Front Panel * — O D TC-01 DAQ Assistant.vi Block Diag... — O
File Edit View Project Operate Tools Windq[] ] File Edit View Project Operate Tools Window 3
— T A = —~ i e
D& N |24ptAppI|cat|on Font ~ |O 1 D& N g 2 warg 7| 15ptAppl 1
A A
»
Temperature ‘
: ‘
21.5 DAQ Assistant e
data 123
R DEU
v v
< > < >




&% Create New

Select the measurement type for the
task.

A task is a collection of one or more
virtual channels with timing, triggering,
and other properties.

To have multiple measurement types
vithin a single task, you must first create
the task vith one measurement type.
After you create the task, click the Add
Channels button to add a new
measurement type to the task.

= Acquire Signals

= Analog Input
&y Voltage

= Temperature
je lex Thermistor
j¢ RD

j.r Thermocot{ele

le Vex Thermistor

&y Strain

=)

Select the physical channel(s)
to add to the task.

If you have previously
configured global virtual
channels of the same
measurement type as the task,
click the Virtual tab to add or
copy global virtual channels to

the task. When you copy the
labhal ickieal ch | bbb,

W Physical

Supported Physical Channels

=~ Devl (USB-TCO1)

DAQ Assistant

{8 DAQ Assistant X
v e, + X
Undo Redo | Run Add Channels Remove Channels Hide Help

{% Express Task !‘: Connection Diagram

Back B2 A

Channel

Value

Temperature

-

The TC-01 device has only one Analog Input called a

i0

virtual channel, and any
changes to that global virtual
channel are reflected in the
task.

If you have TEDS configured,
click the TEDS tab to add TEDS
channels to the task.

For hardware that supports

multiple channels in a task, you
can select multiple channels to

<Ctrl> or <Shift> dick to select multiple channels.

< Back Next >

Finish | Cancel 4

Configuration  Triggering

Channel Settings

XIS pene ]

Advanced Timing  Logging

Thermocouple Setup
Settings

Signal Input Range

Scaled Units

degC &

CIC value

25

Measuring
Temperature with
a Thermocouple

A thermocouple is created
when two dissimilar
metals touch, and the
contact point produces a
small open-circuit
voltage that corresponds
to temperature.
Thermocouple
measurements require
sensing of the cold-
junction temperature
where the thermocouple
vire is connected to the
measurement system.
Therefore, signal
connection accessories
should include an
accurate cold-junction
sensor, and should be
designed to minimize
any temperature
gradients between the
cold-junction sensor and
thermocouple vire
connections.

Other signal conditioning
requirements include

A

v

Select CJC Source = “Built-in”

Value is the
perature of the cold
ction of the

Max 100
Min | 0
Thermocouple Type
3|
CIC Source
Glick the Add Channels button Constant [ |
(+) to add more channels to
the task.
v
T 4
Acquisition Mode Samples to Rea:
1 Sample (On Demand) E‘

Rate (Hz)
100

iple when CIC
Source is set to
Constant. The
temperature value uses
the same units as Input
Range.




Note!!l — DAQ Assistant Error

@

DAQ Assistant

Workaround:

. . . . * Install LabVIEW 2021 SP1
Do you get an Error like this when trying to use the DAQ Assistant? | . |abview 2021 SP1 does not need to

be activated, it is sufficient to install

X
LabVIEW 2021 on your system and not
activate it
LabVIEW Code Generation failed to execute. This may occur if . .
@ the code gen engine Is not properly installed, or if you are * Installing just the LabVIEW 2021 SP1
using a LabVIEW version under development. run-time engine will not be sufficient,

the LabVIEW ADE needs to be installed

In “LabVIEW 2022 Q3” to “LabVIEW 2023 Q3” there is a bug with the DAQ Assistant. To fix
that you need to install the LabVIEW 2021 SP1 core component. See information on this

web page from NI:
https://knowledge.ni.com/KnowledgeArticleDetails?id=kA03q0000019¢ TMCAY&I=en-NO

Another solution is to use, e.g., the | have been in contact with NI, and it is expected that this
lower level DAQ functions in LabVIEW, error will be fixed in upcoming versions of LabVIEW

see Upcoming examples in this Tutorial. This Bug/Issue has been fixed in LabVIEW 2024 Q1 and NI-DAQmx 2024 Q1 (and newer)
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Convert from Dynamic Data

s
o\Return Customize¥

Convert from D

Functions Controls
Convert from Dynamic Data A

File Edit View Project Operate Tools Window Help
| o & (I Y 29 vam@ | 15ptApplication Font ~

D Configure Convert from Dynamic Data [Convert from Dynamic Data]

Conversion Input Signal
Channel 0

Resulting data type
1D array of scalars - most recent value " Channel 1 -
1D array of scalars - single channel
2D array of scalars - columns are channels
2D array of scalars - rows are channels

Single scalar

Single waveform v

vyVvwv v
-

Amplitude

DAQ Assistant [Convert from Dynamic Data

data s ) =20 b 23]

pedd

Scalar Data Type

@Floating point numbers (double)
OBoolean (TRUE and FALSE) Result Prevs

Time

Channel
0 =
Single value (double)
2 |
v

Sample Data <

Cancel Help




While Loop

D TC-01 DAQ Assistant3.vi Block Diagram
File Edit View Project Operate Tools

Window Help

O X
P®ON P %W waF I |15ptAppIication Font ~ | Tov o EDv itk W’
Typically, you log Data inside a While Loop )

While Loop

|

DAQ Assistant

|Convert from Dynamic Data|

‘ emperature [C]

data

:ix 4kl H




Number of Decimals and Units

D

Appearance  Data Type Display Format  Documentation  Data Binding | « | »
| App yP 9 ,

|
i — Always make sure to add a

Numeric v proper Unit. A Value without a

Type Digits Precision Type q> @ ‘

Elcc;::‘itr;gcpoint A 1 = Digits of precision v _ k U n it m a kes N 0 Se N Se !

[ Hide trailing zeros

SI notation -
O Exponent in multiples of 3 | |

[ Use minimum field width
; = Temperature [C]

Pad with spaces on left I |18.7 |

\

Absolute time
Relative time
v
I . Stop
\

| Make sure to select a proper Number of
Decimals. Typically, a Temperature Sensor don’t v,
have an Accuracy with 10 Decimals. Make sure
to read the Datasheet for the selected Sensor
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Configure DAQ Settings using MAX

EQ Create New ... ? X

EA niuse-

File Edit View Tools Help

C01 "Dev1" - Measurement & Automation Explorer

—
v E My System H 73 Refresh | [Go Self-Test [7) Test Panels..| | {&f Create Task... 4 Configure TEDS... > Hide Help
v [5ll Data Neighborhood -
9 NI-DAQmX Tasks Back B v
v & Devices and Interfaces Setti
@« Integrated Webcam “cam0" n Create New ... ? X Enter Name:

@ Logitech Webcam C930e "cam3"
«< NI USB-TCO1 "Dev1”
4 Network Devices
> @ Historical Data
> 44 Scales Serial
> &1 Software
> B8 Remote Systems

MyTemperatureTask

i@ Acquire Signals
Select the measurement type for the B
Status task.

@ Generate Signals
A task is a collection of one or more
virtual channels vith timing, triggering,
and other properties.

To have multiple measurement types
vithin a single task, you must first create
the task vith one measurement type.
After you create the task, click the Add
Channels button to add a new
measurement type to the task.

=] Settings < Back Next > Finish

Next> [ Finish || Cancel




Configure DAQ Settings using MAX

m MyTemperatureTask - Measurement & Automation Explorer

File Edit View Tools Operate Help

— a x

v Ed My System
~ [gll Data Neighborhood
~ (@ NI-DAQmx Tasks
{,@ MyTemperatureTask
~ &8 Devices and Interfaces
@ Integrated Webcam "cam0"
@ Logitech Webcam C930e “can
<= NI USB-TCO1 "Dev1”
4 Network Devices
> B Historical Data
> 44 Scales
> & Software
> B8 Remote Systems

’ = e ‘ £ Run ~ < Add Channels X

Remove Channels

Channel

Value ~

Temperature

18,655326

Table ~ || Display Type

>~ Hide Help

@Back B 4

Measuring N
Temperatu
with a
Thermocou

A
thermocouple
is created
when two
dissimilar
metals

Configuration Triggering

Channel Settings

+| (%] Detais ||~

Click the Add Channels button
(+) to add more channels to
the task.

Timing Settings
Acquisition Mode
1 Sample (On Demand)

Advanced Timing

Logging

Thermocouple Setup
Settings
Signal Input Range

Max | 100
Min 0

Scaled Units
deg C ~

Thermocouple Type
3 [

CIC Source CIC value
Constant [+ | 25

Samples to Read Rate (Hz)

[~] 100

1k

touch, and
the contact
point
produces a
small open-
circuit
voltage that
corresponds
to
temperature.
Thermocouple
measurement
require
sensing of
the cold-
junction
temperature
where the
thermocouple
vire is
connected
e

< >

- v

Scaled
Units is the
units used.

{2 NI-DAQmMx Task #: Connection Diagram




Configure DAQ

UvAUM

4+ Q Search

9, Customize¥

Settings using MAX

I
Task Const Channel Const Read
&
Timing Stop D TC-01 MAX Task.vi B Diagram — O
File Edit View Project Operate Tools Window Help
ll [ 1= ] [ 1= | — = - r!;_gjb_
[ 63 | A o & N g 2 vam@ 7| 15ptApplication Font ~ | 3o+ g™ ]
Channel Node Timing Node Triggering Node Read Node Write Node —
A
- = I
[
@ [0 e & |
DAQ Assist Real-Time Dev Config Task Config/Ctrl Aq DAQmx Task Namel DA R | emperature [C]
I MyTemperatureTask |v [.,-1._-,._,,.,:_: - =]
DEL
Analog DBL
1Chan 1Samp
v
>




While Loop

D TC-01 MAX Task2.vi Block Diagram

File Edit View Project Operate Tools Window Help

— O

S & N P 2 warg 7| 15ptApplicationFont ~ | §ov gov GHv g r@_l

While Loop

DAQmx Task Name|

% MyTemperatureTask Iv

DAQmx Read.vi

DAGmx

‘ emperature [C]

Analog DBL
1Chan 1Samp

DELU

B 1C-01 MAX Task2.vi Front Panel - O
File Edit View Project Operate Tools Wind|] )
- i €=
& On |24ptAppIication Font ~ |O 1
A
Temperature [C]
|19.4 |
. Stop I
v
< >




While Loop v2 — Start/Stop Task

@ LabVIEW Help 2022.0.0f118 6/28/2022 10:39:07 PM . O X
G 9 B
Hide Locate Back Forward Options
Contents Index Search Favorites DAQmx Start Task (VI)
g Owning Palette: DAQmx - Data Acquisition VIs and Functions
2 LabVIEW Documentation Installed With: NI-DAQmx
[2] Getting Started with LabVIEW N ‘ _ . o ) o o
[2] Finding Example Vs Transitions the task to the running state to begin the measurement or generation. Using this VI is required for some applications and is optional for others.
Q Fundamentals If you do not use this VI, a measurement task starts automatically when the DAQmx Read VI runs. The autostart input of the DAQmMx Write VI determines if a
0 VI and Function Reference generation task starts automatically when the DAQmx Write VI runs.
® 0 Property and Method Reference If you do not use the DAQmx Start Task VI and the DAQmx Stop Task VI when you use the DAQmx Read VI or the DAQmx Write VI multiple times, such as in a
= Q Taking Measurements loop, the task starts and stops repeatedly. Starting and stopping a task repeatedly reduces the performance of the application.
Q Controlling Instruments N
= @ Control Design and Simulation Mo task/channels in > task out
= @ DSC Module error in L] S————Y
@ @ MathScriot RT Module

Increase speed by using “Start Task” and “Stop Task” VlIs outside the While Loop




While Loop v2 — Start/Stop Task

D TC-01 MAX Task3.vi Block Diagram

File Edit View Project Operate Tools Window Help

>® @ N P 92 var@ 7 |15ptApplication Font ~ | 3ov av G g

DAQmx Task Name

While Loop

DAQmx Read.vi

DAQmx Start Task.vi

% MyTemperatureTask |+

DA

1

Analog DBL
Chan 1Samp

Wait (ms)

‘ emperature [C]

DEL

S

DAQmx Clear Task.vi
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Using “Low-level” DAQmx VIs

D TC-01 Low-level DAQ.vi Block Diagram e O
File Edit View Project Operate Tools Window Help )
— P B = —— o &
o & N g 29 wam@ | 15ptApplication Font ~ | o o~ &~ Lad 2 1
~
- ture [C
DAQmx Create Task.vi DAQmx Create Virtual Channel.vi DAQmx Read.vi smperature [C]
e vy DACmx
{a% B oEd
|AI Temp TC 'l Analog DBL
|Physical channels| 1Chan 15amp
% Dev1/ai0 |v] B 1C-01 Low-level DAQwi Fr... — O
File Edit View Project Operate Tools|]
= o & n |24pt Application F|]
Temperature [C]




Configure Additional Settings

N

DAQmx Create Channel (Al-Temperature-Thermocouple).vi

cjc channel

cjc source
minimum value
maximum value

task in - task out
. e
physical channels " [
- SULL error out
name to assign
units
EITOT i oo

thermocouple type
cjc value

Creates channel(s) that use a thermocouple to measure temperature.

Detailed help

5[] <

In the previous example we just used the

default setting.

If you need to change some of the default
setting, just right-click on the select input
and create a constant




Conflgure Additional Settings

[ 1C-01 Low-level DAQ2.vi Block Diagram — O
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L~
:CJC Source
v
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While Loop

B 1C-01 Low-level DAQ3.vi Block Diagram - O
File Edit View Project Operate Tools Window Help 3
S&® ON P 2 vag o | 15pt Application Font ~ | 3ov o~ &9~ “ap r@_ =
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l{% ! DEL
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While Loop with Start/Stop Task

File Edit View Project Operate Tools Window Help

D %
- mm
S®ON P 29 vag 2 |1SptAppIication Font ~ | $ov “iov €D~ L ? ‘
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Maximum Value

DAQmx Create Task.vi DAQmx Create Virtual Channel.vi] [DAQmx Start Task.vi]
DACmx n D

DACmx

DAQmx Read.vi

DAQmx Stop Task.vi]

DAQmx Clear Task.vi]

DAGmx
' emperature [C]
Analog DBL .
[Physical channels 1Chan 1Samp ff?-
% Dev1/ai0
\Wait (ms)

:Thermocouéle TEEe [l L

:CJC Source

Built-In ¥

Increase speed by using “Start Task” and “Stop Task” VIs outside the While Loop |




Final Application with Error Handling

All Applications should have proper Error Handling

File Edit View Project Operate Tools Window Help
> ON QP 2 vag o |15ptAppIicationFont ~ | 3o Tav EDv ta

— a
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~

?

Maximum Value

B

Minimum Value

]

DAQmx Create Task.vi

DAC.mx
e

DAQmx Stop Task.vi]  [DAQmx Clear Task.vi] ~ |Simple Error Handler.vi
£ o
18 {m‘/

DAQmx Create Virtual Channel.vi] [DAQmx Start Task.vi] DAQmx Read.vi
F3
P |’{a| I 2
Al Temp TC v/

ralog 8L
Physical channels 1Chan 1Samp <]
% Dev1/ai0 |v}
(Lroer
[Wait (ms) Stop Button
Deg C | 250
Des ] EH O =
.Thermocouéle TiEe m =
] v
CJC Source

Further Improvements: Use the State Machine programming principle in your Application
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