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Abstract:

This project has developed a reconfigurable channel select filter for front-end
circuits in telecommunication systems. This filter is a crucial part as it helps in
separating the desired channel from the others and from interference. The challenge
has arisen because several strong signals may exist within the wide receiving frequency
range. These pose a stringent linearity requirement on analog filters, which is difficult
especially if a wide tuning range is also needed. The continuous-time active-RC filters
comprising operational amplifiers (opamps) and highly linear passive resistors and
capacitors have superior linearity properties for baseband applications, where opamps
with sufficient gain are feasible. Nevertheless, there is a critical issue, which is the RC
time-constant variation due to process uncertainty, temperature drift, and aging. The
Switched-Resistor techniques make use of switch(es) with duty-cycle-controlled clock(s)
to achieve tenability of the effective resistance and, hence, the RC time constant. Such
tuning occurs in the time domain, thereby decoupling the tuning ranges from supply
voltages. For low-power concerns, the internal pole of the opamp has been used to
realize the filter transfer function so that only one opamp is required to implement a
second-order filter and its unity-gain-bandwidth is comparable to the filter cut-off
frequency. Thus, the opamp power consumption is strongly reduced with respect to
other closed-loop filter configurations. Simulation results of a 10-MHz low-pass filter
based on the Switched-Resistor techniques, in a standard 0.18-um CMOS process,

show good agreement with theories.
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