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There is also a good deal of mystery about exactly what causes AM-PM distortion in the first
place. Simple clipping on supply rails, does a reasonable job of explaining gain compression, but
it is not clear where phase distortion comes from even when we are looking at well-clipped
voltage and current waveforms.
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drive level up to the compression point (circle indicated), where it starts a more rapid reversal. So
here is final twist in the reduced conduction angle PA story, it seems that deep AB operation may
cause substantial AM-PM problems in the precompression zone.
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In general, AM-PM effects can be traced to the signal-level dependence of several key
transistor model elements. For FETs the input capacitance and both the depletion and junction
resistance of the gate-source diode can be primary culprits. It should be noted that nonlinear
resistance, in the presence of linear reactance, can cause AM-PM effects, just as much as nonlinear
reactance. For BJTs, the nonlinear base-collector capacitance adds an important additional source
of drive-dependent phase shift. All of these effects are detailed, interactive, and highly complex in
themselves, and pose great challenges for physical modeling, such as that which is more
successfully employed for compression and clipping effects. So the only way that AM-PM can be
treated in a concise manner is to resort to empirical describing functions fitted to physical
measurements.
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Even with no attempt to model the precise shape of the phase characteristic a key feature emerges.
The phaseshifts which occur at envelope amplitude maxima have twice the fundamental frequency
of the double sideband modulation, as indicated by the dashed sinewave.

AM-PM 35N RT3 BT«
% PA Hii {55 (DSBAM) Jy:

v, (t) = cos(a,t) - cos{mt +g[1+ cos(2m,,t)1} (1.2)
H: o, VIRSIES (BMERES) MR, o JEPETHE (Lo>o,);

AD =%[1+ cos(2a, -t)] v AM-PM HIRT2 (% 6 <1).
4 AM-PM {72 AD :g-[1+ cos(2a,, -t)]=0, wfEft: o t=n-7 (n=0,1,2...) .
BFLL v, (1) (A I SRS, AM-PM IR 2k S A

2 chen.gaopeng@gmail.com




Compound Semiconductor Device&Circuit Dept. IME-CAS

AR A E N
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This shows the principal components of the third order IM products, with representations
from both amplitude and phase distortion mechanisms. Note that under the ongoing assumption of
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small ¢, the phase distortion contributions will remain approximately in quadrature with the

amplitude ones. So there is no possibility of significant cancellation occurring between the
components generated by the two distortion mechanisms. The AM-AM and AM-PM components
will always combine to produce IM3 sidebands which have a higher amplitude than either of these
individual parts. Experimental measurement of the relative contributions of AM-AM and AM-PM
contributions requires the measurement of the relative phase of the IM sidebands, this is not a
straightforward work.
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