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Abstract

Design and Simulation of Down-Converter Doubly- Balanced CMOS Mixer.

Soheil Ziabakhsh

Active CMOS mixers in which a switching pair is used for current-commutation, such as the
CMOS Gilbert cell, are commonly used in communication systems. Modern CMOS processes
are becoming widely used in the realization of communication circuits because they are
capable of achieving high-frequency performance, inexpensive, and appropriate for a high
level of integration. Active mixers have conversion gain, relaxing the gain requirements of the
blocks preceding the mixer and the noise requirements of the blocks following it. The
simultaneous achievement on these requirements is a very challenging task in the mixer
design. Especially, the high linearity requirement is the most difficult one to achieve since the
mixer is required to operate at a very low supply voltage and low power consumption. Higher
gain and better linearity can be achieved by increasing the bias current through the
transconductance stage, but the power consumption can be excessive. Besides, //f noise is
also one of the critical issues in the direct down conversion mixer. It has been known that, the
switching transistors contribute the flicker noise to the miker output through two dominant
mechanisms, direct and indirect mechanisms. In the indirect mechanism, output flicker noise
depends on the frequency and circuit capacitance at the common source node of the switching
stage. This thesis presents one approach to reduce this capacitance by adding LC filter that

helps to reduce ///noise and improve the conversion gain.

This thesis presented a novel topology Gilbert-cell mixer that leads to a better performance in

terms of isolation and noise figure for low supply voltage. It is intended for use in a global

- position system (GPS) receiver, has been implemented in a standard 0.18 pum TSMC CMOS

process. Also, with an extra LC filter and the careful choosing of transistor size, the mixer has
a very low flicker noise. In this architecture, I used modified input matching for CMOS mixer
to consume less chip area and present high performance. The simulation results show a
voltage conversion gain of 14.58 dB, a double side band NF of 7.1 dB, IIP2 is +75 dBm and
isolation are higher than 140 dB between LO to RF and LO to IF. The circuit operates at the
supply voltage of 1.8V which dissipates 10.8mW.

Keywords: Input Matching, Gilbert-cell Mixer, Flicker Noise, Low Noise, Noise Figure, DC
Offset, IIP3, IIP2. : '
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