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Abstract

Project Code: MRG5180123

Project Title: Design and Development of Integrable Electronically Tunable Transconductors in
CMOS Technology

Investigator:  Dr. Khanittha Kaewdang

E-mail Address : khanitth@yahoo.com

Project Period: 2 Years

This research is design and development of the integrable electronically tunable
transconductors based on CMOS technology. The design principle and technique of both voltage-
controlled and current-controlled transconductors are reviewed. Since the current-controlled
transconductors have wider tuning range and higher frequency response, they are nowadays
found popular realizations for many electronic circuits, such as integrated continuous time filter. In
this work, the realization methods, the principle of operations, and the circuit characteristics of the
transconductor circuits are described and discussed. The two design techniques of current-

controlled transconductors are proposed. Both proposed transconductors are design by using the

model parameters of MOSIS 0.5LLm AMIS CMOS process. The realization is design based on
transistors operation in the saturation region, the first transconductor design method is based on
the use of a fully differential transconductor and a variable current gain cell. The second
transconductor is design based on squaring the transconductance gain of the CMOS OTA to
obtain the linearly tuned of transconductance gain by the external DC bias current. Both of the
transconductors provide two separate outputs with their g can be linearly tuned by an external
bias current for more than 4 decades. The proposed BOTA operates under low supply voltage of
1+1.5V. The proposed transconductors are simple and suitable for implemented in integrated
circuit form. In addition, applications of transconductor such as an electronically tunable biquad
filter and an electronically tunable active resistor have been investigated. The circuit performances

are studied through PSPICE simulation results.

Keywords: CMOS transconductor, electronically tunable, linearly tuned, biquad filter, active

resistor
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