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Abstract

This thesis aims to design the mixing. components used in a millimeter-wave
receiver, where the mixer of the RF module will down-convert the 78.3-113.1GHz
signal to DC-34.8GHz while the three mixers used in“the IF module transform the
8.7-17.4, 17.4-26.1 and 26.1-34.8GHz signals to their DC-8.7GHz counterparts,
respectively. All these mixers have their RF, IF, and LO input return loss below -10dB;
conversion gain larger than 5dB; port-to-port ‘isolation more than 30dB; and the
linearity (11P3) expected to be better than 0dBm. Besides, performance of the critical
elements, such as Marchand balun for producing balanced signals, has each been
optimized. In our design, the balun has less than 0.2dB magnitude error and 2-degree
phase error which outperforms any existing one, and will be presented in detail.

In this thesis, the three IF mixers have all been design and measure. As for the
26.1-34.8GHz frequency range, two types of sub-harmonic mixers have been
proposed for allowing lower LO frequency (and power), thus, alleviate the difficulty
in the design of LO module. Furthermore, we intend to explore the theoretical aspect
of the wide-IF-band mixer using conversion matrix. Finally, with the experience from

the IF mixers, we will start working on the design of the W-band mixer.
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