The VEE Insertion Loss Measurement Program

The lab equipment in D115 is able to be used as a collection of instruments for measurement controlled by the user accessing the front panel, just as you have used lab equipment in the past.  The equipment may also be used in an automated fashion through computer control.  This automated mode is most convenient when the measurement process involves a large number of simple or repetitive steps.
The lab bench is configured for interfacing with your laptop computer as shown below.  The components of the automated system include:

· Laptop Computer with USB port or LAN connection

· Control software

· GPIB/USB or GPIB/LAN interface unit

· Test equipment with GPIB interface 
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Figure 1.  The equipment configuration in D115 uses a USB to GPIB interface to accommodate communication between the laptop and the equipment.
Your laptop will need the following software in order to make the automated measurements:

· VEE I/O libraries

· Instrument drivers

· VEE Runtime software

· Insertion Loss VEE program (runtime version – insertion_loss.vxe)
You should have installed the first three items already.  The insertion loss program is available from the course webpage.  Copy the VXE program to your laptop and begin the instructions on the following page.  You may also choose to install the VEE programming environment.  In that case, you could run the program from within VEE (download insertion_loss.vee).
The VEE program “insertion_loss” automates the process of taking insertion loss measurements versus frequency.  The user sets up the frequency sweep and the program takes the appropriate data.  The user is then prompted to either save the data, rerun the program, or terminate the program.  Instructions are given below, and the program itself is given on the following pages.  

Instructions (assumes the appropriate software is installed)
1. Turn on the AG 33120 Function Generator and AG 34401 DMM.  Note that once the VEE program starts, control of these two lab units is taken away from their front panels - the unit must be turned off and back on to access front panel settings (such as when using the instrument  for stand-alone measurements).

2. Connect FG output to circuit input, and circuit output to DMM input.  Check that appropriate power has been supplied to the circuit.  Be sure you have connected the circuit output correctly to the DMM!

3. Start the VEE program.  If using the run-time version, simply double-click the icon.  If using the VEE development environment, click the run button after loading the program.

4. Set the FG output amplitude using the sliding scale or number box in the "Amplitude" box.  This is a 0-Peak amplitude setting in the program, and must be converted to Peak-Peak before being sent to the FG and adjusted for impedance matching.  Also keep in mind that the DMM is reading RMS voltages.  These conversions are all accounted for within the program.
5. Press the “Begin” button. You will be prompted to set the frequency span and step for the sweep. Choose an appropriate range and step, noting the number of sample points (the number of points is found by calculating (Thru-From)/Step).   
6. The program will execute by looping through the frequency values.  For each value, the FG frequency is set, the DMM reads the output voltage level, the data point is collected and displayed, and the loop process repeats.  Once this loop is complete, the data is put into arrays and prepared for exporting to a data file if desired.

7. When data collection is completed, a beep will sound, and you will be asked to choose either to save the data, restart the program and take new data, or to terminate the program.  If the save option is chosen, the data will be exported to the indicated file, and you will be given the choice to restart or terminate.  Note:  be mindful of where you save your data file so that you can work with it later.
The insertion loss VEE program is described on the following pages.  While understanding this code is not required for you to use the run-time program, it is included here in case you are interested in how VEE automation works.

The insertion_loss program is divided into three parts.  The first part sets up the measurement by asking for user input.  The instructions given above are included in the notepad block (1).  The “until break” block (2) repeats the program until asked to stop.  The FG signal amplitude is set using a slider (3), and the frequency start, stop, and step are input from the user.  The FG and DMM are initialized to begin the measurement process (4).  The amplitude is converted from 0-Pk to Pk-PK and RMS values for further use in the program (5).
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This portion of the program performs the frequency response measurements and collects the data.  The program controlled by a loop (7), which calculates the appropriate frequency value.  The frequency is sent to the FG, and the DMM is polled for a voltage reading (8).  The voltage data is normalized to the input voltage and converted to dBV (9) before being displayed on a plot (10).  Step by step, the data is also gathered into arrays (11). Both the plot and the arrays are cleared if the user selects to restart the program.
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The final portion is executed once the frequency sweep loop is finished and the data is collected into arrays.  The user is prompted (13) for a choice between saving the data, restarting the program (and clearing the arrays and plot), or stopping the program.  If the user chooses to restart or stop (14) the program either repeats via the next block, or stops.  If the user desires to save the data, a filename is requested (15), and the data is put into a two dimensional array (16). The data is then saved in text form as comma-separated values (17).  Once the file is created, the user is asked to choose between restarting or stopping the program (18).
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