WaveGen: Arbitrary Waveform Generator

WaveGen is a DSP-based audio signal generator. It uses a wavetable-based NCO (numerically-controlled-oscillator) with built-in capabilities for standard sine, square, and triangle waveforms. With WaveGen, you can let your students see and hear complex periodic waveforms.

An excellent method of demonstrating with WaveGen is to connect both an external oscilloscope and audio amplifier to the computer. The audio amplifier should be capable of good fidelity so that students can readily discrimate the various sounds WaveGen will be producing.

1. Installation and Removal

To install WaveGen, use Windows Explorer to copy it directly from the CD to your desktop. There is no special installation procedure. Once the program has been copied to your desktop, you can launch it by double-clicking on its icon. You can delete the program from your computer by dragging it from the desktop to the recycle bin.

The program is located in the following folder on the CD: 
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2. Starting and Registering the Program

When WaveGen is started for the first time, the following display will appear:
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Click [Agree] to register the software. Note: The program will not execute if you click [Disagree]. If you do not agree with the terms of the license agreement, delete the file from your computer. This dialog will not appear again after you click [Agree].

3. Controls

Like other Windows applications, individual controls and buttons are provided for each function. For example, to display the scope window, click the "Show/Hide Scope Window" button and the scope display window will appear.

Because the WaveGen dialog is quite large in size (there are many controls), the scope window is initially hidden. It is recommended (but not required) that your computer display be set for 800x600 resolution or better.

When WaveGen starts, it attempts to open an audio output on your sound card. If the sound card is in use by another application, an error message will appear (and no sound card signal output will take place). The screen display of WaveGen will continue to work correctly in all cases.

The WaveGen controls can be divided into harmonic, wave shape, and frequency groups.
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The harmonic controls include an amplitude and phase slider for each harmonic. The generator output and signal window are both updated in real-time as the controls are operated. The wave shape controls instantly select a sine, triangle, or square wave. When a wave shape button is pressed, the generator's slider controls are automatically moved to the proper positions to build the selected waveform.

The generator always defaults to a 1 KHz sine wave when it is started.

The frequency controls allow the frequency to be controlled in three ways. The slider control provides coarse adjustment. By clicking on the slider and pressing the up or down arrows on the keyboard, the frequency can be adjusted in 1 Hz increments. Conversely, the desired frequency value can be entered directly into the frequency control window. The generator will instantly change to whatever value is typed into the frequency control window.

4. Limitations


a) The sampling rate of the signal generator is 44.1 KHz (the same as CD audio). Therefore, frequency components above about 20 KHz can not be reproduced. This is a limitation imposed by the filtering in sound cards, and varies among different sound cards.

b) The scope display always shows one cycle of the waveform, and is not based on the actual generator output. The scope display is instead based on a discrete Fourier series expansion of the coefficients from the slider controls.

c) Because the scope window is only displaying a synthesized waveform, no voltage or time units are displayed within it, and the automatic point readout feature is not available. However, the scope window can still be printed or copied to the clipboard for inclusion in other documents.
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