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ABSTRACT TET 3308?

This thesis presents a systematic approach for the realization of current-mode analog signal
processing circuits.  The active circuit building blocks used in this thesis are an active-only
element and the current differencing buffered amplifier (CDBA). For the systematic analog
circuit realizations with only active elements, the proposed architecture is composed of two
standard cells. i.e., an operational transconductance amplifier (OTA). and an internally
compensated type operational amplifier (OA), without cxternal passive element requirement. An
active-only current-mode integrator is first presented which its gain can be tuned electronically
and temperature compensated. Active-only element based designs for driving-point impedance
functions and the current-mode biquadratic filter are then proposed as illustrations. An approach
for the systematic realization of active-only current-mode leapfrog ladder filters is also proposed.
The proposed realization procedure is based on the simulation of passive LC ladder networks by
the replacement of passive element driving-point functions with their equivalent active-only sub-
circuits, which can be realized all cases of general leapfrog ladder structures. The filter
characteristic can be electronically tuned by electronic means. Since external passive elements
are not required by this realization, the approach is suitable for integrated circuit implementation
with systematic design and semi-custom layout.

For the CDBA-based circuit realization, a simple circuit configuration of the CDBA
suitable for high frequency and low power supply voltage applications is first proposed. An
approach to realize leapfrog structures obtained from prototype passive LC ladder filters using
CDBAs as an active element is then presented. The use of the CDBA’s provides advantages that
the realization procedure is simplified and the number of active components required is reduced.
The approach is quite suitable for the realization of bandpass ladder filters, which generally
requires a complicated structure to simulate LC series and/or parallel resonant branches by the
conventional OA-based, OTA-based, or CClI-based leapfrog filters. PSPICE simulation results

are employed to verify the correctness of all proposed realization procedures.



