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'3 ABSTRACT 1n recent years integrated circuit technology has been used in the construc-

tion of many types of miniaturized electronic systems but it has not, as yet, found
much application to the precision, electrical filters used by the telephone industry
at frequencies up to a few hundred kilohertz. These filters require very high quality
inductors, and those presently available are heavy, bulky items. Great savings in the
size and weight of telephone systems would be obtained if suitable inductors could be
made by integrated circuit techniques, but so far this has not been possible. One
alternative is to make the filters by using those components which are available in
integrable form, Various schemes have been proposed for doing this, but most of
them require component tolerances too tight to be practical. Many of the schemes use
negative impedance converters in circuits whose transmission properties are determined
by a critical match between a positive and a negative impedance; as a result of this
jmatching process the transmission properties are very sensitive to component tolerances
The conventional, doubly terminated, inductor-capacitor filter, on the other hand is
relatively insensitive to component tolerances, and it is proposed in the dissertation
that this desirable property be retained by making an integrated circuit which simu-
lates, in an inductorless fashion, the detailed behavior of the LC filter structure.
Two distinct methods are described. The first of these uses exactly the conven-
tional LC filter structure and merely replaces each inductor by an integrable circuit
that behaves like an inductor. The circuit takes the form of a frequency-independent,
two-port network which, when terminated at one port by a capacitor, presents an induc-
tive behavior at the other port. This impedance inverting network, or gyrator, can be
constructed from a pair of controlled sources. The dissertation analyzes this type of
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