Control Systems
W. Lopez, CSULB – ET 360
Activity W – Motor Speed Control

1) Objective of Lab:
a. The following concepts will be introduced and applied with the goal of becoming familiar with the LabVIEW application and its interface:
i. New Dialog Box and Template VIs

ii. Front Panel

iii. Block Diagram

iv. Front Panel and Block Diagram Tools

v. Running and Stopping a VI

vi. Express VIs

vii. LabVIEW Documentation resources

viii. Property Dialog Boxes

ix. Shortcuts
2) Procedure:
Motor and DAQ Connections

1) Attach DAQ to computer through USB cable                                              
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a. Motor leads:

i. Blue – (-)

ii. Red – (+)
b. Connect the motor  drive circuit

2) Tachometer (DO NOT CONNECT):

i. Yellow – (+)
ii. Green – (-)  

Block Diagram Panel
1) Place a While loop on the Block Diagram

a. Right Click

b. Express

i. Exec Control

1. While Loop – make sure all components are inside
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2) Place Simulate Signal
a. Right Click

b. Express

i. Signal Analysis

1. Simulate Signal
a. Signals
i. Signal type – Square
ii. Frequency (Hz) – 100.1

iii. Amplitude – (+2.5 VDC)
iv. Offset – (+2.5 VDC)
v. Duty cycle (%) – 50

b. Timing
i. Samples per second (Hz) – 1000
ii. Number of samples:  1000

iii. Run as fast as possible

c. Time Stamps
i. Relative to start of measurement

d. Reset Signal
i. Use continuous generation

Front Panel

3) Place Waveform Graph

b. Right click
c. Express
i. Graph Indicat…

1. Graph - place next to STOP button

2. Go to Properties (Right Click on Waveform Graph)
a. Scales

i. Click Autoscale

1. Minimum – 0

2. Maximum – 0.035

ii. Click drop down arrow Time (X-Axis)

1. Select Amplitude (Y-Axis)

2. Click Autoscale
3. Minimum – (-10)

4. Maximum – (10)

5. Close OK
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4) Place Pointer Slider
d. Right Click

e. Express

i. Num Ctrls

ii. Pointer Slider - place left of Waveform Graph

1. Go to Properties

a. Scale

i. Scale Range

1. Minimum – 0

2. Maximum – 100

3. Click OK
Block Diagram Panel (2)
5) Make room inside while loop as necessary

6) DAQ Task Const 
a. Right Click
i. Measurement I/O

1. NI-DAQmx

a. Task Const – Place above and to the right of Simulate Signal

b. Click Drop Down Menu – Browse

c. Create New… - MAX Task

d. Generate Signals

e. Analog Output

f. Voltage – select ao0

g. Click Next >
h. Give your task a name – Click Finish
i. Timing Settings

i. Click drop down menu

ii. Select 1 Sample (On Demand)

j. Click, at bottom, OK

k. Click OK
7) DAQ Task Const
a. Right Click

b. Measurement I/O

i. NI-DAQmx

1. Write – Place below and to the right of DAQmx Task Name
a. Wire should automatically connect (If not connect)

b. Wire from DAQmx Task Name to DAQmx Write task/channels in

8) Then wire Simulate Signal Square to DAQmx Task Write Data
9) Move Waveform Graph to right of Simulate Signal
10) Wire Simulate Signal square to Waveform Graph in

11) Wire Slide to Simulate Signal Duty Cycle (%)

12) Change labels:
a. Slide to Pulse Width
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3) Challenge (Modification):

a. Once circuit and LabVIEW are working properly get Professor to sign off

Professor Sign x___________________

b. Improve the smoothness of the motor
i. Hint: How can you change the speed displayed on the Waveform Graph??

c. Uber Macho modification

i. Combine previous lab with this current lab

ii. Measure speed of this motor lab in LabVIEW
4) Analysis:
a. Answer the following questions in written paragraph form and turn in next week:
i. What type of task is this?  Explain.
ii. What parameters of the waveform are used to change the speed?
iii. What is the result of having the wrong speed displayed on the screen?
5) Write-up:
a. Do not write a formal lab report.

b. Turn in snap shots with demonstration of the above requirements.

c. Explain and answer the above questions
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