I could use some help in learning how to produce an audio file in some standard format, such as MP3, RA, WMA, RMJ, etc., and that is readily playable by all the standard audio programs.

The application is to simulate the output of the magnetic read heads that are in a magnetic card swipe reader.  The audio signal will provide a known and consistent test signal.  The project is to produce a better read amplifier and decoding circuit that can process transit tickets after they have been used, bent, folded, mutilated, sat upon, soaked in assorted unknown liquids, run through the laundry, partially demagnetized, or otherwise damaged in ways never before seen.  We need to develop a decoder that can extract the data from tickets that have been damaged by one or more of these events.

What I want to do is produce a data file of 100,000 values that correspond to sampling data from reading and digitizing known good data.  Then, take that file and use it to produce an analog signal that corresponds to the signal that would be produced by a magnetic read head.  My computer already has an audio player, so my signal generator is already present for free.  All I should need to do is give it a file to play.  I need help on making the file the audio player can process and give me the “audio” output.  The signal is in the one to eight kilohertz range, depending on how fast the card is swiped.  Since my audio player can handle 20kHz, my needs are well within its capability.

After everything is working, the intent is to start stressing our new decoder by introducing distortions such as jitter, AM modulation, FM modulation, missing data, and finally, swipe speeds that are not constant.  The third step is to produce the audio file from the binary data used to write the magnetic stripe, in other words, go full circle.

One of the design constraints is to keep it super simple (KISS).  Using the audio output saves buying or building an elaborate signal source and reduces the entire project to a single breadboard and computer.  I can even use the USB port as the five-volt power source.  Another design constraint is to keep it low cost.
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