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Fig 17.18—Typical block diagram of an image cancelling D-C receiver.

Fig 17.19—A plot of sideband rejection versus phase error and
amplitude unbalance.
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AUDIO PHASE SHIFTERS

Fig 17.20A shows an example of an audio phase-shift network. The stage in Fig 17.20B is one section,
an active “all-pass” network that has these properties:
• The gain is exactly 1.0 at all frequencies and
• The phase shift changes from 180° at very low frequency to 0° at very high frequency.

The shift of this single stage is +90° at f = 1/(2pRC). By cascading several of these with carefully
selected values of RC the set of stages has a smooth phase shift across the audio band. A second set of
stages is chosen such that the phase difference between the two sets is very close to 90°. The choices of
R and C values have been worked out using computer methods; you can also find them in other hand-
books (Ref 13). Fig 17.20C shows the phase error for two circuits like the one shown in Fig 17.20A.
Note the rapid increase in error
at very low audio frequencies
(an improvement would be de-
sirable for CW work). These
frequencies should be greatly
attenuated by the audio band-
pass filters that follow.

D-C Receiver Problem
Areas

Because of the high audio
gain, microphonic reactions
due to vibration of low-level
audio stages are common.
Good, solid construction is
necessary. Another problem
involves leakage of the LO into
the RF signal path by conduc-
tion and/or radiation. The ran-
dom fluctuations in phase of
the leakage signal interact with
the LO to produce some un-
pleasant modulation and mi-
crophonic effects. Hum in the
audio can be caused by interac-
tions between the LO and the
power supply; good bypassing
and lead filtering of the power
supply are needed. A small
amount of RF amplification is
beneficial for all of these prob-
lems.

Fig 17.20—A: an example of an audio phase-shift circuit. B: a
single all-pass stage. C: phase error vs audio frequency for a pair
of circuits like that in A with appropriate values of R and C.


