Harmonic number within square-wave


By evolving square-waves with various harmonic content it was deduced that:

da/dp = 3.6832 x Hn0.8777
Therefore:  Hn = (da/dp)1.139 / 4.418
Where da/dp is the rate of change at zero-crossing point in amplitude per period, and Hn is the maximum Harmonic Number, i.e. that multiple of the square-wave frequency that is the maximum frequency component within the square-wave.
Example:  a +/-7V 600Hz square-wave with zero-crossing dv/dt of 1MV per second.

Becomes: 1MV / (7V x 600Hz) = da/dp = 1000000/(7 x 600) = 238 amplitude/period

Therefore: Hn = 2381.139 / 4.418  = 115 i.e. harmonics up to 69kHz
In the calculator below I use a more generalized form of expressing amplitudes and rates-of-change. EG:  a 14V square-wave could be +/-7V or 0 to +14V or 6 to 20V, etc. And the zero-crossing rate-of-change becomes simply the maximum rate-of-change, etc. 
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Interesting note: The peak amplitude of the fundamental frequency in a pure square-wave is 1.27 times the peak amplitude of the square-wave. 
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