AM and FM Simulators

The AM and FM simulators are true DSP-based tools. They both use a software NCO (numerically-controlled-oscillator) and amplitude modulator or phase modulator. The resulting "signals" are fed into signal windows, which are programmed to act as an oscilloscope and spectrum analyzer (with linear detector). The spectrum analyzer uses a 512-point FFT with a Hamming window.

Because true AM and FM signals are being generated, the on-screen results accurately reflect what happens in actual AM and FM modulation circuitry.

1. Installation and Removal

To install the AM simulator, 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 same procedure applies to the FM simulator.

The programs are located in the following folders on the CD: 
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2. Starting and Registering the Program

When each simulator 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

Both simulators provide a control panel, a scope window, and a spectrum window. The programs always start with an open spectrum window as shown below:
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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.

The signal windows have special properties. You can freely drag them around the desktop and resize them to suit your needs. In addition, you can print their contents or copy their contents to the clipboard by right-clicking within their boundary and selecting the appropriate menu choice. You can easily include a signal window within another document by copying it to the clipboard.

The signal windows also provide an automatic point readout feature. Double-click any point within the grid for a readout of the point clicked.

4. Assumptions

For both AM and FM simulators, the carrier voltage is assumed to be 10 volts RMS. This is also the full-scale vertical reading of the spectrum analyzer. The oscilloscope display of the simulators agrees with the spectrum analyzer, but displays in instantaneous (peak) units.

The sampling rate of the signal waveforms is 200 KHz. Therefore, signal components above 100 KHz can not be displayed.

5. Limitations

The following are limitations of the AM and FM simulators:

a) There is a potential amplitude inaccuracy of +/- 1 dB for all voltage readings on the spectrum analyzer. This is a direct consequence of the Hamming window. If you vary the carrier frequency up and down, you will observe the passband amplitude ripples.

b) For information frequencies below 600 Hz, the spectral display is not guaranteed to be accurate. This limitation is due to the limited size of the FFT (512 points). Normally this will not be a problem. If you reduce the information frequency below 390 Hz in the FM simulator, you'll notice the spectra becoming lop-sided because of this effect.

c) During overmodulation, the AM simulator flattens the trough to zero, and peak-limits the sine wave crests to 2 Vc(pk). The sine wave crests are not distorted, merely limited. Splatter is produced, but the pattern is much simpler than a real transmitter is likely to produce.
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