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Five recent papers on distortion in power amplifiers by Douglas Self make very interesting reading and 

it is good to have the various aspects of the subject considered as an entity. They will be recommended 

reading for my final year undergraduate audio systems engineering class.

He stresses, quite correctly, the need to avoid the generation of high order harmonic and 

intermodulation products, but appears to accept that for stability of the feedback loop, the high-

frequency open-loop gain of an amplifier should fall at -6dB/oct, starting from a frequency well within 

the audio range.

Do not overlook that audible intermodulation products can arise from spurious signals with 

frequencies above human hearing. The linearising benefits of negative feedback are therefore reduced 

just where they are really wanted.

He also sees little advantage in using FET's as output devices as opposed to bipolar transistors. I agree 

they are not perfect devices and are in some respects inferior to bipolar's, but when used in suitable 

circuits they offer the possibility of considerably wider bandwidth output stages. This is their most 

significant advantage.

In this case it is possible to employ a considerable amount of feedback and have an open-loop 

bandwidth covering the whole audio range. The high frequency roll-off needs careful design to have an 

average rate of about-9dB/oct. This can be achieved by a succession of poles and zeros in the response, 

rather than one dominant time constant.

The immediate reaction of listeners to my amplifiers designed this way is that they have an enhanced 

treble response. Further listening, and comparison with other types, alters this assessment to one of 

greater clarity and realism, creating the illusion of more treble. A stereo pair with suitable speakers are 

capable of excellent imaging. 

Ivor Brown

University of West London Uxbridge.

Douglas Self replies: 

I thank Mr Brown for his 'comments. It is quite true that in general I expect the open loop gain of an 

amplifier ultimately decrease at 6dB/octave, though I do not assume that this rolloff begins "well 

inside the audio range". The actual frequency at which rolloff starts, as far as I can see, [is] of very 

little importance in itself; what matters is the amount of feedback available at the upper end of the 

audio band, because only here will the distortion of a Blameless amplifier be measurable, and also the 

amount and slope of rolloff at the unity loop gain frequency, because this sets HF stability.

As I showed in the article on the voltage amplifier stage, with the aid of a cunningly placed resistor, 

you can make the start of the rolloff occur at almost any frequency you like (20Hz if you wish) without 

affecting the most critical part of the open loop gain characteristic. This is why I prefer to quote NFB 

factors at 20kHz.

I do indeed take a rather pessimistic view of FET's in output stages, and have always found the greater 
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bandwidth to be more of a hindrance than a help. They may promise a higher bandwidth output stage, 

but do they deliver, especially when capacitively loaded? If Mr Brown has some data on this, I hope he 

will share it with us. The worst drawback of FET's is that they are so depressingly nonlinear, despite 

what you sometimes read in the Hi-Fi press. I am well aware that there are other kinds of 

compensation, as future parts of the series will show. However, I don't much care for the 9dB/octave 

approach, because if this slope is maintained up to the unity-gain frequency, it directly reduces the 

stability margins. It also requires a series of alternate poles and zeros that are not easy to fit into the 

conventional amplifier topology I have been discussing. I think a better method uses two pole 

compensation because: it is cheap and easy to implement if you know and avoid the snags; gives a 

stunning reduction in HF distortion; allows the gain slope to be returned to 6dB/octave before the unity 

gain frequency is reached giving HF stability no worse than standard dominant pole compensation.


