DAQ Fundamentals Lab Exercise –

Facilitated by Learning & Using DAC Express

Lab Objectives


To familiarize the user with the features and user interface of DAC Express:
Setting up the measurement hardware.

Making a measurement & recording the data.

Playing back and exporting data.

Required Equipment:  


PC with HP DAC Express 2.0 (Codeword is 4HP_Field2Use)

VXI Card Cage

E8491B Interface

E1432A/33B

E1413/15/19C + E1509A, E1501A

Terminal Block with 4 – Type T thermocouples

Breakout Box for E1432A/33B


DSA Demo CD 1 + CD Player


Ice water and hot water

Set-up Instructions

1. Exit DAC Express if it is already running

2. Cycle power on E8408A VXI mainframe.

· When the mainframe restarts you will see a “Resource Manager” window in the upper left-hand corner of the PC screen.  If it does not appear then you will need to restart the PC, then the mainframe in that order.

3. Connect the measurement hardware to the VXI modules.

· Terminal block should be seated on E1413/15/19.

· Connect the breakout box to the E1432A/33B.

i. On the E1433B the 1st channel is at the bottom of the module!

ii. Connect channel 1 to output A (left track) of CD demo kit.

iii. Connect channel 2 to output B (right track).

iv. We will play track 47 on the CD.  Set the CD player to auto-repeat this track continuously.  On the CD Demo kit this is done by pressing “Play Mode” repeatedly until a superscript 1 appears in the display.

Lab Procedures

When DAC Express is run, it will automatically identify and activate all the supported VXI hardware that it can find.  Typically, if there is a No Instruments Found message, the real problem is in the VXI I/O layer.

DAC Express starts in the Setup mode, showing the Channels Setup menu.

[image: image1.png]Fie Edt Chamnels View Instument Help

DsE| 8] . (=e flE 2]

E-Setup HP E1432/33A/B High Speed Analog Input
Channels Enable Name Function Transducer Range | Coupling | Weighting | Location | Auto Range |||
p:j:j:emes ¥ Accelerometer Volage None v DE | NoWeight 1 Up/Down
Data Recorder 14 Channel 1 Transducer NoWeight 2 |upDoun
DataViewer [ Noweigh 3 |Up/Down
Related Docurerts C Transducet | Eng Uni Detai | NoWeight o
[ Noweigh 5 |Up/Down
v Lee:  [E—— powee L e
[ Noweigh |7 |Up/Down
4 EngUnit o Weight 8 |Up/Down
Sensiivty ww
oK Cancel Help.
GIEEETEY GELY GEEY 4 < v

Open dislog to specify transducer type and sensitivity





This screen shows the menu box when the channel 1 E1432A/33B Transducer button is selected.  You need to set up your E1432A/33B inputs to match your data. 

Setup the E1432A/33B Inputs

a) Name channel 1 “sound” or some similar name.  Set the transducer to be a microphone.  The engineering unit is –110 dB(V/SPL).  Input range is 1 V, DC coupled.

b) Name channel 2 “accel” or some similar name.  Set the transducer to be an accelerometer.  The engineering unit is 10 V/g.  Input range is 2 V, DC coupled.

c) Disable all other channels

Figure 2: Setting the terminal block to be the thermal reference.
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Setup the E1501A Inputs (Direct voltage input SCP)

a) Name the first E1501A channel as “Isothermal” or some similar name.  Set the function to be temperature and the transducer to “TC Reference Terminal Block”.  This will become your thermal reference junction.

b) Disable all other channels.

Setup up the E1509A Inputs (64 X Gain, 7 Hz filter SCP)

a) Name the first 4 channels “Temp1, 2, 3, 4” or some similar short name.  Set the function to be temperature and the transducer to be Type T thermocouple.

b) Under the “Advanced” button make sure that all the channels are using the one E1501A input as a thermal reference.

c) Disable all other channels.

Setup the sample rates and trigger parameters by clicking on Timebase.  In this menu you set the sample rates for the dynamic inputs and the scan rates for the static inputs.  You’ll get to come back here later and explore the trigger selections too.

a) Set the trigger to “Immediate” You might want to explore the time and level menus a bit here.

b) Set the recording time to 11 seconds.

c) Set the Dynamic sample rate to 25600 Samples/Second.  Note how changes in the sample rate affect the predicted file size.

d) Set the Static scan rate to 100 Scans/Second.  Note how changes in the scan rate affect the predicted file size.

Setup the Test Properties.  


Here you can put any documentation that you feel is appropriate.

That concludes setting up the VXI hardware.  A question for you:  If you had just done this with VEE, C or Lab View – How long do you think it would take? ____________

The Data Recorder 

When you switch to the Data Recorder mode DAC Express activates all of your measurement settings and is ready to monitor data.  Data is flowing from inputs to the program – all you need to do is add displays to tap into the data stream.  This is monitored data and is not recorded until you click the record button at the bottom of the screen.
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You set up displays by dragging them from the Toolbar and placing them on the work surface.  (No whining about when you click on the information screen.  The lab ignored the author on that subject.)

Your assignment is to setup the following displays:

1. Time waveform display of the “sound” and “vibration”

2. Frequency spectrum of the “sound”

3. Strip chart of all the temperatures

4. At least 2 meters and 1 readout of temperature.

You can access the properties of any display easily by right clicking on it.  The instructor has a sample display if you wish to see it.  It is also possible to add additional display pages or “tabs” to the screen.  You can add those and do additional displays as desired.  For this setup I advise against using the X-Y plot display.

As you add displays the monitor data will appear in each one you connect.  Feel free to experiment with the colors, sizes and positions of the displays.  You can use the hot water and ice water to generate some temperature data that is more exciting.  (Our thermocouples have been soldered.  Be sure to wash after you handle them to avoid getting any lead in your body.)

Doing a Recording

Recording data is simple. Click the record button at the bottom of the screen.  While your recording is in progress try to generate some interesting data.  A progress bar indicates how the recording is proceeding.  The data is being sent to the host PC.  If you had a N2216A VXI data disk you could record up to 100 GB of data from the E1432/33 modules in 2 GB sessions.

EXTRA CREDIT;

Go back to the Timebase menus and set the E1432/33 “acceleration” channel (2) to be the trigger source.  Select a 0.01 level with a negative slope.  Return to the Data Recorder and make note:

1. What happens to the monitor process? _________________________

2. What happens to the recording process? ________________________

The Data Browser
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Playing a Recording

DAC Express saves the data and the monitor displays in one session.  When you click on the name of a recorded session under the Data Viewer session, the data and displays are all brought up.  A new small display appears at the bottom of the screen.  This is the Data Browser.  Place the cursor on the top edge of the browser and stretch it up so it is more readable.

1. Right click on the Data Browser to see a menu of options.

2. Select Data Browser properties

3. Change the browser channel to be the acceleration trace.

a. Do an auto scale of the Y-axis.

4. Use the play button to play back the data.  Press stop

5. Use the cursor directly on the green data marker to move to any point of interest.

Exporting Data

One of the choices in data browser menu is Export Data.  

1. Use Ctrl-A and Ctrl-B in the data browser to bracket one of the punch press hits.

2. Choose Export Data to get the Export Data Menu[image: image5.png]nstument _Help
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3. Select “Static Channels”, CSV format and export the file.  Give the file a name you can remember.

4. Use Windows NT Explorer or Find File to locate your new CSV file.  Double click on the file to see the data in Excel.  Scale, plot or analyze as you wish.

5. EXTRA CREDIT:  Matlab users – export the Dynamic Data as SDF.  Use the Matlab SDF toolbox to read your data into an array in Matlab.  Excel Users – export a small part of the Dynamic Data into Excel as CSV.  Be careful – you will want just a few kSamples.

Thanks! Your instructor hopes you had a great class and a good FTE!

