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What is Crossover Distortion?

Crossover distortion is the term given to a type of
distortion that occurs in push-pull class AB or class
B amplifiers. It happens during the time that one
side of the output stage shuts off, and the other
turns on. Depending upon the bias point, there is
a small amount of time where both tubes are in
very non-linear portions of their operating curves,
or even cut off entirely, and this "kink" in the
transfer curves results in a distortion, or notch, at
the zero crossing point of the reconstructed
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(corresponding to a larger negative bias voltage) in
order to keep the plate dissipation within maximum
ratings. The closer to class B (both tubes biased
right at cutoff) you bias the amp, the more power
you can get out of it, and the tubes will last longer
(unless the amp is played at full power
continuously), but the crossover distortion increases
drastically.

The lower the plate voltage, the more bias current
you can run to reduce the amount of crossover
distortion in the output signal. This reduction of
plate voltage and increase of plate current
converges to the "ideal" point of push-pull class A
operation, where the tubes are biased exactly in
the middle portion of their transfer characteristics,
and neither tube cuts off during any portion of the
cycle. Since the tubes are biased in the most
linear portion of their range, there is no
pronounced non-linearity at the crossover point, so
there is no noticeable crossover distortion. This is
one reason why true class A operation is arguably
"better" than class AB operation. It is sometimes
said that class AB amplifiers are "class A at lower
powers"”, which, while technically correct in terms of
conduction angle, is incorrect in terms of the
operating point. The smaller signal swing might
not reach the point of plate current cutoff to attain
class AB operation, but the tube is still biased in a
non-linear portion of the tube characteristics, and
some distortion will still be present.

A class AB amplifier usually uses some amount of
negative voltage feedback in order to reduce the
amount of crossover distortion in the output
waveform. This negative voltage feedback will take
out some of the "notch”, at least until the point
where the output stage is driven to clipping, which
opens up the feedback loop because there is no
more "excess gain", allowing the full crossover
distortion to reappear in the output waveform.
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