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With the advent of integrated circuits (IC)
there is an ihcreasing demand for duplicating the perfor—
mance of the conventionai passive RLC filters by means ‘
of circuits containingvno inductors, The need for
inductorless netwﬁrks arises primeiily becéuse‘of the
fact that the significant size reduction provided by
L 1IC techrnology to resistors and capacitors is not
available for-indlictors° /n attractive solution to phis
problem is‘to use active elements and RC networks, i.€.,
the so—called active RC filters énd cxtensive work on
this subject has been reported in the litcrature over
the past decade, /(lsc, with the aveilability of the
high performance differential-ihput operational amplifier
(DICA) as an off-the-shclf item in monolithic IC form,
nmany attcmpts have beenvmade to use it in active network

synthesis for realization cf driving point as well as
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. transfer functions, driving point function sSynthesis
is of impertance as most of the ﬁransfcr function syn-
thegis problems can be reduced to thg identification
and realization of . one—-ports, further, the active
.C similation of'grounded and ungrounded inductors
Suitable for intcgration opens the possibility of
applying the well known passive ZLC synthesis methods
directly to the network functiqns and then ﬁtilizing
the sirulated inductors to replace the passive indﬁctbrs.
The networks resuiting from this approach are kxnown to

be less sensitive to component variations than those

derived by usual active synthesis procedures,

The present thésis deals mainly with the problem
of driving point synthcsis using operational amplifiers;
with barticular emphasis on the sirulation of grounded
as well as ungrounded inductors, The thesis has been
divided into six chapters. "n chapter 1, we revicw the
various ncthods of making inﬂuctorlesé filters, Induc-
tance simulating circuits using cither the'physical
properties of devices or the impedance inVerting property
cf a gyrator, are prescnted and reviewed with théir
merits and demerits,

In'chapter 2, two active ciréuits for realization

of a grounded inductor, using a single unity gain
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amplifier and RC nctworks,-arc considered, It is shown
that the inductance parameters arc very sensitive to
amplifier gain; this can be remedied by using a high
gain diffecrential input operational amplifier, /mplifier
imperfection in respect to non-zZero output impedance is
studiced, The sensitivity of the tuned circuits using
the active inductances is analyzed and conditions for
minirmun sensitivity arec derived, ‘The sensitivity of
active tuned circuits is found to be less than that of

an ordinary passive LC1 tuned circuit,

In chapter 3, a general active XC configuration
emplqying a unity gain amplificer and 2-port LC networks
is considered and the two inductance'simuiating circuits
reported in chapter 2 are derived as special casese.

The above two circuits bresent ron-idecal inductors of
series kind in that they simulatc inductances in series
with a resistance, So the valuc of Q that can be obtained
from these circuits is limited, /. new circuit for
realizing an ideal solid state inductance using a DIOA

in the unity gain connection is derived from the proposed
general active L€ configuration, OGensitivity of the

tuned circuit using this high-Q active inductance to
component variations is also studied, ’ith a suitable

capacitor connccted across the input terminals of this
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new circuit onc obtains a tuncd oscillator optly suited

for microminiaturc applications,

In chapter 3, we clso discuss an active L. network
consisting of a unity gain amplificr and a twin~T network
which readily rczlizes a tanit circuit, consisting of a
parallel connection of two branches with L, and R, in

1 1
one and C_, and ~R20») in thc other, /n inductorless

2
bandpass section is constructed using the above confi-
guration with floating power supplies for the scries
‘branches,

The circuits prescnted in the preceding chapters
realize the grounded version of an inductor, In order
to cxtend the approach of inductance—-replacement to all
types‘of filters, it is clcar that a method for direct
simulation of a floating inductor is necessary,

Chapter 4 presecnts a schemé for rcealizing an arbitrary
floating immittance function using two operationel
amplificrs only, The speccific case of ungrounded
inductor realization is investigated in <etail, Experi-
mental results arc givén for a filter utilising the
above similated inductance, Sensitivity of the.simua
lated inductance tc component tolcrances is found to

be within acceptable 1imits'and the sprecad of the

elements is unity, Hence the scheme is quite suited
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for IC fabrication, /. medification of the above circuit
configuration using three opcrational omplificrs and

an UCIIC is also reported in this chapter,

in chapter 5, a new synthesis scheme for obtaining
a 3~terminzl network from a prescribed set of Z or Y
parameters is.preéentéd. This scheme makes use of the
active RC circuit for floating immittance rcalization
reported in chapter 4., /i any 3-terninal network can
be reduced to either a m—structure in terms of its
Y-paramcters or a T structure in terms of its Z-para-
meters, one can realize the individual branches of T
or m from the given specifications and then connect
them togcther to get.the required unbzlanced two-port,
The passive realization of the branc¢h specifications
'is not possible unlcss they are positive recal functions,
“/ective RC realization presents no problem as the
proposed active T configuration of chapter 4 can realize
any arbitrary rcal rationzl floating immittance
function, '

Chapter 6 summarizcs the main results of the
thesis and also contains a Giscussion on the scope of

further work,
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