MAE 334_07 Lab 1

Department of Mechanical and Aerospace Engineering
MAE 334 - Introduction to Instrumentation and Computers

Laboratory 1 - Basics of A to D Conversion

Objective

To become familiar with the process and capability of data acquisition by analog to digital
conversion and to explore the limitations of A to D conversion. The Virtual Oscilloscope from

LabViewds Virtual Bench will be the software
frequently through out the semester. The LabView software isia dat a | I nstrument 6s
and it is wused in our | aboratory with a Natio
Background

Data acquisition by analog to digital conversion has become the most common way (by far) to
record and process laboratory measgnts. In this experiment we will use a function generator

to produce time varying voltage. The voltage produced by the function generator simulates the
voltages produced by transducers taking measurements during experiments or by the transducers
that arepart of modern machines. This experiment is divided into threeip#résfirst will

familiarize you with the process of performing data acquisition with the Virtual Scope. The

second will consider fAaliasingo thebhamglihg ref er s
process inherent in A to D conversion. Finally, we will look carefully at the issue of
Afqguantizationodo. This is related to precision
measurements.

Figure 1. Setup Fhoto for Lab 1
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Getting Started

If the PC is powered off turn on the PC. You may find it necessary to do a complete login. If

so, ¢éabeaxsseiitohe user name in the uWilmdietsd di al oc
password. Following this, a logon vdow will open that will map your Engineering Unix home

directory based on your Engineering Unix username and password.

When the logon window appears, type your Engineering Unix username and password when
prompted. After the post logon message box appelask,OK.

You will find that yourEngineering Unix home directory maps as drive N on the PC. You may

want to save your data here at the end of a |
folder on the PC during your lab (create your own subfolet).t dondot pl an on t h
permanent storage space for you from lab to lab. USB flash disks are ideal to carry your data

home or to other computers. Always make sure
to Logoff when you have finished yolab session to close your Unix login.

Part 117 Basic Operation of the A to D Process

1. From the desktop, click on the icon for the LabView Virtual Bench program.

2. When the Virtual Bench tool bar appears, select the button for the Virtual Scope (the left
most button).
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Figure 2. Virtual Bench Instrument Selection Window

3. When the Virtual Scope window appears, resize the Scope window to properly position
the graphic display and adjust the size or maximize as desired. Your display should look
similar toFigure 3. Click orEdit and therGeneral Settings display the dialog window
of Figure 4. Begin this experiment by setting the Virtual Bench Scope to have the lowest
buffer size possible (500 points, as shown). Doing this will cause any single ren of th
Virtual Bench Scope to plot and record 500 data points over the full scale time selected.

4. Set the oscilloscope time display and sampling speed by adjusting the time base (center
knob to the right of the plot seen in Figure 3) to one second per diyidoseconds full
scale). Look to the upper left just above the plot to verify your setting. It should $how:
Sec/div.
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Figure 3. The Standard Display for the Virtual Bench Oscilloscope
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Figure 4. Virtual Bench Edit - General Settingslialog window. This is used to set the number of samples
desired. The Device name may differ on some of the lab systems.
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