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* We will show how to turn on/off a LED
using an |/O Moule/DAQ Device in
LabVIEW

e We will use a USB-6008 module from
National Instruments

* We will use the DAQmx driver, so any

/0 module that is supported by this
driver can be used
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Hardware

 DAQ Device (e.g., USB-6008) #iiiiiiiiiis
* Breadboard
» Wires (Jumper Wires)
e Resistor, R = 2701

. LED '




Software
e LabVIEW

—Graphical Programing Environment
* DAQmx Driver

—Driver used for Communication with
external Hardware such as USB-6008



Light-emitting diode - LED

A light-emitting diode (LED) is a semiconductor light
source that emits light when current flows through it
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Resistors

We need to use a Resistor in order to
limit the current flowing through the
LED, else the LED will be destroyed.

Resistance is measured in Ohm (£2).

Resistors comes in many sizes, e.g.,
220Q), 2701, 3301, 1kQdm 10k(), ...

The resistance can be found using
Ohms Law U = RI
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USB-6008

e USB-6008 is a DAQ Device from NI
e Can be used within LabVIEW
* NI-DAQmx Driver

* |t has Analog and Digital
Inputs and Outputs
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USB-6008
4 different types of Signals:

ﬁ&-e ) N
* AO — Analog Output %uo. "JJU 2= Fos
Al 4 (Al 0-) T e oI P02
2|N1D(A|1+) H: , §%H ggi
* Al — Analog Input M | [E|- STl | bos
GND E=(~ QIE| Pos
- vawes IR || || EE L
* DO — Digital Output & == S| e
AI3(AIGY)  |E)S SIE| P12
o g|N7D(A|3—) I\g C §%\I FP>1Fi30
* DI — Digital Input Y mj Mg.
AO 1 - sIE] 45V
GND =) %E GND

LL——Z /3 V— -




Breadboard

A breadboard is used to wire

electric components together
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Breadboard Wiring
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The Breadboard is used to connect components and electrical circuits fr'?tz,'ing
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Wiring
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Measurement and Automation Explorer (MAX)

& NI USB-6008 "Dev1" - Measurement & Automation Explorer — [m} X
File Edit View Tools Help
v EI My System b Sove 3 Refresh | & Reset [£ Self-Test [T] Test Panels... ‘ {n¥ Create Task... ZE- DevicePinouts | 3% Hide Help
> gl Data Neighborhood
v &8 Devices and Interfaces € The self test completed successfully. K | |(&Back B v
@ Integrated Webcam "cam0" . .
@ Logitech Webcam C930e "cam3" NI-DAQmx Device Basics
o NI USB-6008 "Devl" Setﬁngs What do you vant to do?
+@ NIUSB-TCO1T "TCO1" : PRun the NI-DAQmx Test Panels
4 Network Devices Name Dev1 R
tori Remove the device
> @ Historical Data Vendor National Instruments
> 44 Scales PView or change device
; &1 Software Model NI USB-6008 configuration
> B8 Remote Systems Serial Number 0300E351
Status Present

External Calibration

Calibration Date 2013-04-03 00:00
Recommended Next 2014-04-03 00:00
Calibration

[=] Settings




Measurement and Automation Explorer (MAX)

[] Test Panels : NI USB-6008: "Dev1" X
Analog Input  Analog Output  Digital 170 Counter 1/0
1. Select Port 2. Select Direction
Port Name Port/Line Direction 0/ine0:7
port = - portfines:
. L S $9888848 |
Output (0 |
5 J o | Aloutput |
port0 Direction
00000000
7 0
3. Select State
Port/Line State
: sortfoc:7 -
(L=
Low (0)
b 7 0 All Low
port0 State
00000001
7 0
> Start ‘A. Stop ]
[ Close ] \ Help




DAQmMx and DAQ Assistant

[ untitled 1 Block Diagram
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DAQ Settings

{#% 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

== Port Output

&% Create New ...

< Back

Next > Finish

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

Suppor ical Is

-1 Devl (USB-6008)

S port0/line0

AAAAAAA port0/line2

port0/line3
------- port0/line4
AAAAAAA porto ﬂines

port0/line6
e portdfline7
------- port1/lined
AAAAAAA port1flinel
e portifline2
------- porti/line3

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

Net» [ Finish || Cancel \




LabVIEW

[+ | Basic LED Example.vi Front Panel - m| X
File Edit View Project Operate Tools Window HelpqTT
= - LED
o> & () Il | 15pt Application Font ~ <4 2k millln
~ [ ] Basic LED Example.vi Block Diagram - O X
File Edit View Project Operate Tools Window Help
— : . : LED
S& N P 2 war@ | 15ptApplication Font ~ | §ov gov @Hv B P
LED A
|
[Build Array] DAQ Assistant
— N data
B stop |
v
< >
[milliseconds to wait
v
< >




https://www.halvorsen.blog c

Analog Out (AO)
Q Control the Intensity of the LED

Hans-Petter Halvorsen




apalrqe

[1y6b y

[ 1)
s
e o 000 00 . e o 0000 00 oo 000000000 T P Ny ’____‘ﬁ
e & & 0 0 o o e o o e & & . | GND : E' Po.o
eCL s eriNNtEa i ars S Al 0 (A10+) || [|ED|~ =|[|| | Po.1
AR AR AR R SRR KR AR AR A R R SR AR AR R Al4(Al0s) | =R
e & & & & 0 0 0 & 0 0 0 0 0 0 0 0 o0 e & & 0 0 0 0 0 000 T GND 1|“ glr Po'3
© 0o 00 00 000000000000 ® e 0 000000000 Al 1 (Al 1+) (] || <= P0.4
e & & & & 5 0 0 0 0 0 0000000 e ® 0 0 0 0 0 0 0 0 O Al 5 (AI 1-) | | b ﬁ @ | | po-s
® 0 0 0 0 0000000000000 ® e 0 0 0 0 0 000 0@ GND [[:I,:]“ QEE] PO.6
A2 (Al2+) | |[Eje || poz
Al 6 (Al 2-) =] [« S| = P1.0
ooooooooooooo—'lll-o o e 0 0 00 00 00 0 — GND ||§ g[gll P1.1
AR A AR A AR R AR R A AR AR AR A A AR AR A3 (A3 |ETT)= N =13
® & & & 0 0 8 0 0 0 e — Al 7 (AI 3-) | | m :: g E | I p1'3
© o0 00 00000000000 © e 0 00 00000 0 — GND ‘_': VI o = PFIO
EYRNENNENNEGEGE AR el pulbeinite bt AO 0 == S| | +25Vv
AO 1 =j< =
e o 0 000 0 00 0 e L e 0 0 00 00 0o . . . i GND @2 g;g GND
e o 0 0 0 . o o e o ® 00 0000000000000 T || 1




Hardware Setup
—




DAQ Settings

& Create New . ?

Select the measurement type for the Acquire Signals ‘

task.

= Generate Signals {8 Create New ... {# DAQ Assistant X
A task is a collection of one or more
virtual channels vith timing, triggering, & Analog Output B o S + X <%
and other properties. — Undo R Run Add Channels Remove Channels Hide Help
P Voltage a
To have multiple measurement types (a3 Back ~
vithin a single task, you must first create @ Current o | Grziie =i
the task vith one measurement type. N VoltageOut 11 ~ G .
ysical 3 enerating Current A
After you create the task, click the Add @ Counter Output . W Ph I tag g
Select the physical channel(s) A or Voltage
Channels button to add a new to add to the task -
measurement type to the task. Digital Output " Supported Physical Channgls| You can generate tvo
If you have previously S Devi (USB-6008) main kinds of signals for
configured global virtual 0 channels:
channels of the same o Single samples,
measurement type as the task, S @01 v including DE sgnals—
click the Virtual tab to add or When :
copy global virtual channels to single samples, you
the task. When you copy the can use software or
global virtual channel to the Configuration  Triggering  Advanced Timing hardvare timing (if
task, it becomes a local virtual hannel Sett :;"a"ab'e) ;D control
channel. When you add a global Channel Settings e Ao,
tosk usas the acaual siobel [+[X] Voltage Output Setup + Hultiple samples—
virtual channel, and any smings Use multiple samples
changes to that global virtual to ge?erati an AC
chaEnel are reflected in the ‘Signal Output Range signal, such as a sine
task. P Scaled Units buffered analog
If you have TEDS configured, lax Volts outﬁytl. generalhng
click the TEDS tab to add TEDS Min 0 oires the followin
- channels to the task. s o
< Back Next > Finish ps: o
For hardware that supports 1. Your application
multiple channels in 3 task, you ¥ <Ctl> or <shift> cick to sel i
can select multiple channels to samplesinton
Terminal Configuration
Click the Add Channels button RSE & v
(+) to add more channels to Custom Scaling
e [ the task. NoScale>  [v] D Rate (Hz) specifies the
v ——— sampling rate in Hertz.
Sample/Update Period
Timing Settings (s) _s;éef:ifies thedsample
Mode Samples to Write Rate (Hz) peroc in seconds.

1Sample (On Demand) [v] 100 1k




LabVIEW — LED Intensity

E LED Analeg Out Example.vi Front Panel = O

X

File Edit View Project Operate Tools Window Help
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File Edit View Project Operate Tools

Window Help
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LabVIEW — LED On/Off

[ LED Analog Out Example - ON-OFF.vi Front Pa...  — O X
File Edit View Project Operate Tools Window Help |7 )
. i =
o & () Il | 15pt Application Font ~ | 9«4 ?|HL0= 1] | 3 LeD Analog Out Example - ON-OFF.vi Block Diagram - O X

A || File Edit View Project Operate Tools Window Help
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Wait (ms)

oV -> Off
5V -> On (or any voltage above 0V,
depending on the light intensity) 2
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