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Hardware

DAQ Device (e.g., USB-6008)
Breadboard
LED

Resistor, R = 270}
Wires (Jumper Wires)
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USB-6008
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Digital Channels

{4 DIGITAL

32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17
GND +5V+25V PAO P1.3 P12 P11 P1.0 P0.7 P0.6 PO.5 P0.4 PO.3 P02 P01 PO.0

Dev1/Port0/line0:7

P0.<0..7> Port 0 Digital I/0 Channels 0 to 7 — You can individually configure each signal as an input or output.

Devl1/Port1/line0:3

P1.<0..3> Port 1 Digital I/O Channels 0 to 3 — You can individually configure each signal as an input or output
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Basic LED Example

* We will turn on/off the LED by clicking on a
Boolean button on the Front Panel



Breadboard

A breadboard is used to wire
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electric components together
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Breadboard Wiring
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The Breadboard is used to connect components and electrical circuits fri’tz,i’ng



J

Make sure not to short-circuit

the components that you
wire on the breadboard
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Light-emitting diode - LED
77

Anode ‘> ‘ Cathode
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[Wikipedia]




Resistors

Resistance is measured in Ohm ((2)

Resistors comes in many sizes, e.g., 2201},
2700, 330102, 1kQOm 10k(), ...

The resistance can be found using Ohms Law

U=RI

https://en.wikipedia.org/wiki/Resistor
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Anode
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Cathode
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Electrical symbol:

Pa—
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Resistor Color Codes

4-Band-Code

2%, 5%, 10% 560k O + 5%
E y E M “ E =
L
[ 1 I

15T BAND | 2"° BAND | 3%° BAND | MULTIPLIER | TOLERANCE

——— ] [

0.1%, 0.25%, 0.5%, 1% 237Q £1%

5-Band-Code

Resistor Calculator: http://www.allaboutcircuits.com/tools/resistor-color-code-calculator/
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Wiring
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Hardware Setup
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LabVIEW Example

[+ | Basic LED Example.vi Front Panel o O X
File Edit View Project Operate Tools Window Helgq1T
= LED
$ @ on 15pt Application Font ~ i-)\ @ 1 | [T Basic LED Example.vi Block Diagram — a X
A file Edit View Project Operate Tools Window Help
- = LED
S® N P 29 wa@ 7 |15ptApplicationFont v | §ov ov @Hv . P
~
LED
C® '
:
LED b ~
Build Array| DAQ Assistant
B stop \
9 Wait (ms)
< >
0
v




DAQ Settings

{8 Create New ...

Select the measurement type for the
task.

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.

Acquire Signals
Generate Signals

@ Analog Output
Counter Output

= Digital Output
%, Line Output

E_' Port Output

< Back

Next > Finish

(o],

&% Create New ...

WS Physical

Select the physical channel(s)
bk Supported Physical Channels
If y?u ha\ée frgvilously | = Devl (USB-6008) A
configured global virtua =
channels of the same o portO/IneO
measurement type as the task, . portOflinel
click the Virtual tab to add or port0/line2
copy global virtual channels to to/line3
the task. When you copy the por !ne
global virtual channel to the port0/line4
task, it becomes a local virtual portd/line5
channel. When you add a global t0/ines
virtual channel to the task, the por /I!ne
task uses the actual global port0/line7
virtual channel, and any port1/lined
changes to that global virtual tifinel
channel are reflected in the portifine
task. port1fline2
If you have TEDS configured, port1fine3
click the TEDS tab to add TEDS
channels to the task. v
For hardware that supports
multiple channels in a task, you <Ctrl> or <Shift> dick to select multiple channels.
can select multiple channels to

Next > Finish | | Cancel
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Measurement & Automation Explorer (MAX)

23 NI USB-6008 "Dev1” - Measurement & Automation Explorer - [m] X
File Edit View Tools Help
v E3 My System H ,‘e‘ Refresh © Reset [Z‘J Self-Test [} Test Panels... {N:\' Create Task... = Device Pinouts & Configure TEDS... | 7 Hide Help
(3l Data Neighborhood a
v g8 Devices and Interfaces GB“k 53]
@ Integrated Webcam “cam0" Settings
@ Microsoft® LifeCam Studio(TM) "cam1" NI-DAQmx Device Basics
Name Devl What do you want to do?

+< NI USB-6008 "Dev1"
G NI USB-TEM “Tcor Vendor National Instruments PRun the NI-DAQmx Test Panels
4 Network Devices

{8 Historical Data
44 Scales Serial Number 0147C52D PView or change device
configuration

Model NI USB-6008 PRemove the device

Sj Software Status Present
B8 Remote Systems

External Calibration

Calibration Date 2009-11-11 00:00
Recommended Next 2010-11-11 00:00
Calibration

[=] Settings




Test Panel in MAX

[T Test Panels : NI USB-6008: "Dev1"

Analog Input  Analog Output  Digital 1/0  Counter 1/0
2. Select Direction
Port/Line Direction

1. Select Port

Port Name
port0 v

3. Select State

port0/line0:7

Input() OOOO0O000
OIOIOIO]

@)
Output (0) (;) (OJO] C;)

port0 Direction
00000000
7 0

port0/line0:7

~o BEEREEEE

port0 State
00000001
7 0

Start

All Input
All Output

All High
All Low

. Stop

Close Help

20



Create a new project

Recent project templates

D ASP.NET Core Web Application Cc#
/F\rSaF:.nl\(lal":’J’om;ab Application (.NET c#
?rsali:.nl\(lel":s'o:lls(lfb Application (.NET Visual Basic
Windows Forms App (.NET Core) C#
1 Python Application Python
Windows Forms App (.NET Framework) C#

Search for templates (Alt+S) P~

C#

(23

al

>]|

(23

L

<>’

m

<>’

ii
<m>;

«
a1

-
N\

- Windows - Desktop

NUnit Test Project (.NET Core)

A project that contains NUnit tests that can run on .NET Core on Windows, Linux and MacOS.

C# Linux macOS Windows Desktop Test

Windows Forms App (.NET Framework)

A project for creating an application with a Windows Forms (WinForms) user interface

C# Windows  Desktop

WPF App (.NET Framework)

Windows Presentation Foundation client application
C# Windows  Desktop

WPF App (.NET Core)

Windows Presentation Foundation client application
C# Windows  Desktop

WPF Custom Control Library (.NET Core)

Windows Presentation Foundation custom control library

C# Windows  Desktop  Library

WPF User Control Library (.NET Core)

Clear all

Web

Windows Presentation Foundation user control library

C# Windows  Desktop  Library

Blank App (Universal Windows)

A project for a single-page Universal Windows Platform (UWP) app that has no predefined controls or layout.

C# Windows Xbox UWP  Desktop

sock |t |



Configure your new project

Windows Forms App (.NET Framework) c# windows Desktop

Project name

LEDApp

Location

C:\Users\hansha\OneDrive\Programming\Visual Studio Example -

Solution name ©®

LEDApp

[] Place solution and project in the same directory

Framework

.NET Framework 4.7.2 ~

Back

Create

22



Example 1

85 Forml

LED1ON

O

X

using System;
using System.Windows.Forms;
using Nationallnstruments.DAQmx;

namespace LEDApp
{

public partial class Form1 : Form

{
public Form1()

{

InitializeComponent();

}

private void chkLED_CheckedChanged(object sender, EventArgs e)
{

Task digitalOutTask = new Task();
digitalOutTask.DOChannels.CreateChannel("dev1/Port0/line0",

"myDAChannel",
ChannelLineGrouping.OneChannelForEachLine);

DigitalSingleChannelWriter writer = new
DigitalSingleChannelWriter(digitalOutTask.Stream);

bool digitalDataOut = chkLed1.Checked;

writer.WriteSingleSampleSingleLine(true, digitalDataOut);



Example 2

85! Form2

LED 1
[(JLED2
LED 3
[(JLED4
LED5
[JLED®
[JLED7

[JLEDS

a

Write to

X

using System;
using System.Windows.Forms;
using Nationallnstruments.DAQmX;

namespace LEDApp
{

public partial class Form2 : Form
{

public Form2()

{

InitializeComponent();
}
private void btnWriteDag_Click(object sender, EventArgs e)

{
Task digitalOutTask = new Task();

digitalOutTask.DOChannels.CreateChannel("dev1/Port0/line0:7",
"myDAChannel", ChannelLineGrouping.OneChannelForAllLines);

DigitalSingleChannelWriter writer = new DigitalSingleChannelWriter(digitalOutTask.Stream);

bool[] dataArray = new bool[8];

dataArray[0] = chkLed1.Checked;
dataArray[1] = chkLed2.Checked;
dataArray[2] = chkLed3.Checked;
dataArray[3] = chkLed4.Checked;
dataArray[4] = chkLed5.Checked;
dataArray[5] = chkLed6.Checked;
dataArray[6] = chkLed7.Checked;
dataArray[7] = chkLed8.Checked;

writer.WriteSingleSampleMultiLine(true, dataArray);
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Alarm LED Example

 We will turn on the LED when the
temperature reach a specific Alarm Level



LabVIEW Example

[+ | LED Alarm Example.vi — O
File Edit View Project Operate Tools Window Help

[*] LED Alarm Example.vi ":* @ @ T
File Edit View Project Operate Tools Window Help
@ N
Thermometer
;I'hermometef ( ) | rf:’m
100- Bl
90-
80- Alarm
70-

Alarm Limit

( r

E[s0 B

Alarm Limit

B EX r B stop




LabVIEW Example

I:l LED Alarm Example.vi Block Diagram

File Edit View Project Operate Tools Window Help

S @N G W woF

Thermometer|

Build Arra

¥

¥
DAQ Assistant

>

data
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TMP36 Temperature Sensor

A Temperature sensor like TM36 use a
solid-state technique to determine the
temperature.

They use the fact as temperature
increases, the voltage across a diode

increases at a known rate.
2.7-5.5V in ¢ Ground

Analog voltage out

https://learn.adafruit.com/tmp36-temperature-sensor
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Necessary Equipment

e PC
* DAQ Module, e.g., USB-6008
 Breadboard
e TMP36
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* Wires (Jumper Wires)
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Here you see a wiring
examples using Arduino.

fritzing



Linear Scaling

2.0 . .
a. TMP35
1.8 b. TMP36

c. TMP37 /\
= I~ c
16l *Vs=3V

/

1.4 / /\\b

1.2

1.0

OUTPUT VOLTAGE (V)

0.8 / /r Na
0.6

e //

0.4
0.2 ///

y /-

0

-50 -25 0 25 50 75 100
TEMPERATURE (°C)

This gives:

y—25=

50 — 25

m (X — 075)

Then we get the following formula:
y = 100x — 50

125

Convert form Voltage (V) to degrees Celsius
From the Datasheet we have:

(xl,yl) - (O75V,250C)
(xZIyZ) = (1V'500C)

There is a linear relationship between
Voltage and degrees Celsius:
y=ax+b

We can find a and b using the following
known formula:

_ :3’2—)’1(x_x)
Y =W X, — %, 1




6008 Wiring Example
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LabVIEW Example

[ | Temperature TMP36 Example.vi - O X
File Edit View Project Operate Tools Window Help X
C
Y 2 14°]
A
Thermometer
244 deg. C
. Stop I
v

E] Temperature TMP36 Example.vi Block Diagram - X
File Edit View Project Operate Tools Window Help -
— C
PR @N @ % v j_
A
While Loop
K 1 [Scaling from Voltage to degrees Celsius|
>
> »
DAQ Assistant Convert from Dynamic Data| IThermometer
data EI
P
DEU
aR {me)
v
< >
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Necessary Equipment S

.« PC i

DAQ Module, e.g., USB-6008 a E ”f"f‘f“’f;—f
 Breadboard f >
.+ TMP36 “u“,

° Resistor’ R — 27OQ .........................
* Wires (Jumper Wires)

oooooooooooooooooooooooooooooo
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..............................
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oooooooooooooooooooooooooooooo
..............................
..............................
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LabVIEW Example

[+ ] Temperature with Alarm Example.vi - O X
File Edit View Project Operate Tools Window Help N
c
D @ n ? j_
~
Thermometer
254 deg. C
Alarm Limit
([ 26 B stop
v
< >

E’ Temperature with Alarm Example.vi - O X
File Edit View Project Operate Tools Window Help N
C
R @n ? j_
A
Thermometer
264 deg. C
Alarm Limit
=[26 B stop
v
< >




LabVIEW Exam

e

I:I Temperature with Alarm Example.vi Block Diagram

- O
File Edit View Project Operate Tools Window Help R
- [
R @I P 2 baF o @i
~
i 1 [Scaling from Voltage to degrees Celsius|
, ' ‘
DAQ Assistant |Convert from Dynamic Data| hermometer
data JEE)} = o0
i m E-
DEL
Greater? Alarm
= B »
= |
>
» »
[Build Array] DAQ Assistant2
[CEX=1 data
I Stop Butt:
Wait (ms)
—
v
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