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CHAPTER 6

General Conclusions and Suggestions for Further Investigations

6.1 Summary and Conclusions

A broad class of previously unknown networks has been introduced
in this thesis. The networks have the important property of being
able to discriminate between different types of polyphase input
signal. This property can be used to advantage in single sideband

modulation, N-path filtering and miscellaneous other applications

requiring phase splitting or combining.

The networks fall into two main subdivisions: lossless and
lossy. Lossless types require elements employing active devices
and suffer from limitations regarding sensitivity to active element
parameters, noise, linearity and the fact that a power supply is
needed. Their main advantage is that there is no limitations on
the type of frequency response that can be obtained and in consequence
a given performance can be achieved in the most efficient manner.
In contrast, lossy types can be made using only resistors and
capacitors and so do not suffer significantly from noise, linearity
and power constraints. The frequency response of lossy RC types
is limited by the fact that the transmission poles all lie on the
imaginary frequency axis. In general the obtainable response must
be backed up by additional filtering such as low pass filtering in

single sideband modulation applicatioms.

Practical working models have been built of both types of filter.
The five section lossless filter described in Chapter 3 used 1:j

transformers constructed with discrete components. Although the
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model worked quite well it proved to be difficult to obtained the
theoretical response. This was found to be largely due to imper-
fections in the 1:j transformers. It might well be possible to
improve the performance by using operational amplifiers for the
transformers. The passive 4-phase types described in Chapter 4
proved to be much easier to construct and it was found possible
to approach much closer to the theoretical performance since this
depended almost entirely on matching sets of four resistors or
four capacitors. When used as a single sideband modulator the
main limitation was found to be in the modulating devices. Even
so sideband discriminations of up to 70dB have been achieved in

practise at a carrier frequency of 100kHz.

Sensitivity studies, conducted in Chapter 4, on 4-phase lossy
R-C single sideband modulator designs showed considerable advant-
ages over previously known phase splitting methods. These advant-
ages were found to reside principally in the easier component
tolerances required and the more practical component values that
are possible. A SOdB'single sideband rejection for example would
need 1% components with the polyphase method compared with a quad-
rature modulation séheme using R-C phase splitting networks which
would have to be made with 0.1% components. These figures are

approximate and would depend on the desired yield of networks meeting

the specification.

Most sequence asymmetric polyphase filters can be designed
using a complex single phase equivalent filter. A wide range of
methods were developed for this purpose in Chapter 2. Such
designs may be achieved either from first principles or through the

transformation of existing symmetrical about zero frequeny filters.






