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Abstract

Linearity improvement and noise reduction of active mixers always have been a hot
topic for RF system designers. Also, it has been a great deal for Zero-IF receivers because the
linearity and noise of the mixer dominates the whole receiver’s performance. Besides, reducing
the size of transistors and need for lower power supply have made this harder achieving a
desirable mixer performance.

In this desertion the function of an active CMOS mixer, used in Zero-IF receiver, has
been improved by proposing a new method. The I1P2 and 11P3 of the mixer are increased due
to suppression of first and second order kernels of the nonlinear current of the transconductance
stage. Moreover, implementing a noise cancelation technique has made the NF of the mixer
decreased compared to the conventional mixer. In order to have a robust performance against
PVT, a constant-gm biasing circuit is used. Nonetheless, the power consumption and the chip
area is increased compared to the conventional mixer.

The performance of the proposed mixer has been investigated using the Taylor
expansion. Then, by using CMOS 65 nm technology, and 1volt power supply in Cadence and
Spectre-RF the proposed mixer has been simulated. For further validation, the post-Layout
simulation is done is the Calibre. The proposed mixer is designed for 0.8 GHz to 5 GHz RF
input bandwidth. The conversion gain of the both conventional mixer and proposed mixer is
considered to be equal to have a better performance comparison. The proposed mixer shows
6.81 dBm and 8.34 dBm improvement on average for 1IP3 and 11P2, respectively, and the NF
is reduced 4.15 dB on averaged compared to the conventional mixer.

Keywords: Downconverter mixer, Zero-IF receiver, Linearity, nonlinear kernels,
conversion gain, NF.
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