Lab 8: GPIB

In many cases, you find in the laboratory pieces of equipment that are very specialized.  Examples include: multimeters, oscilloscopes, function generators, lock-in amplifiers, etc.  These instruments are rather specialized and high precision, higher than is usually available using multi-function DAQ cards.  Multifunction DAQ cards do lots of things, but they rarely do any of them very well.  Of course, we often want to interface these other instruments with the main computer in the lab.  There exist several protocols for instruments to communicate with the computer, but the most common is via what is called the General Purpose Interface Bus; GPIB for short.

GPIB works via cable connections between the computer and the instrument.  In the old days, it was required that you added a card to one of the “slots” on your computer’s motherboard.  Now-a-days, one just uses the USB port on your computer, the “card” and the “cable” are one unit.  This has reduced the cost and improved the portability of GPIB.

The computer and instrument communicate by sending instructions back and forth along the cable.  These commands and statements are encoded in simple ASCII character codes.  It is, in fact, fairly easy to program GPIB in any computer language that you wish: BASIC, Pascal, Fortran, C and – of course – LabView.

In this experiment, we’ll be using GPIB to control data acquisition with the Keithley 2000 multimeter, a 6.5 digit multimeter that has significantly higher resolution than our DAQ cards. 

Download/Install Drivers/Test GPIB

Depending on your computer, you may need to utilize either the standard GPIB driver or the USB driver.  Start the “Measurement and Automation Tool” to see if the GPIB driver and card are recognized.  If not, ask for help from Dr. Hillbrand to install the drivers on your machine.

Connect your GBIP cable to the computer. Connect the other end of the cable to the Keithley multimeter’s GPIB socket on its back panel.  

Using Measurement and Automation tool, test the GPIB card to make sure that it is communicating with the device.

Basic Collecting Data with GBIP

Open LabVIEW.  From the lower right box of the “Getting Started Page”, navigate to the instru.lib folder under “Program Files/Labview 2013” and select the Keithley 2000 folder.  Inside the folder, you’ll see subdirectories, including one named “examples.”  Open the “Keithley 2000 Read Single.vi” example.  Run the vi and observe collecting data in the different modes.  Examine the block diagram to see what the code does:

· The instrument is initialized

· The mode is selected

· A trigger type is defined (note – this instrument can be hardware triggered, but this is only using the GPIB bus itself to trigger it)

· A holding loop runs

· The GPIB sends a trigger signal

· The value is read

· The communication is closed.

Notice that the output displays both the value of the measurement and the unit.  These are both values that are returned by the device.  If you open any of the subvi’s you’ll see that string commands are being back and forth over the GPIB cable to the device, this is how the communication is done.

Do the same thing for the multiple point read example.  In this case, there is no trigger.  Notice that this measurement updates at the rate selected on the GPIB front panel – fast, medium, or slow.  

For many applications, these example VI’s are likely to be all that you need.  You can copy the code into a new VI and use them as is.

Building your own code – Sort of

In some cases, maybe you don’t want to deal with these sample codes.  Perhaps you have a situation where you will never want to measure all of the different options listed in the example VI.  In that case, you can build your own code with just the options that you need.  There is a nice, completely non-functioning VI that you can use that has all of the individual VIs that you’ll need in one place, it’s called “VI Tree.vi” and it’s in the “public” folder. From this folder, you can grab all of the sub vis that you’ll need.

Build a VI that allows you to select between DC Volts, AC Volts, and Frequency and display the result and units on the front panel.  Initially, no triggering is needed.  

After you get this to work play with some of the other features, such as the number of digits displayed. 
