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ABSTRACT

In this thesis, researches and studies on Mixer topologies that mainly used for satellite
down conversion receiver are presented by characterizing and measuring parameter of GaAs
devices. A high performance mixer “ Active balanced switching mixer” with low noise, high
gain and low reflection coefficient could be attained.

I choose a low-loss PCB (RO4003, 20mil, 1/2 once copper coating, loss tangent=0.002)
and NEC HEMT FET device to design our circuit. The circuit structure of Mixers presented in
this thesis is mainly composed of active balance common collector FETSs; the Hybrid circuit
of RF input in typical mixer structures is replaced by using the design of phase-shifters to
reduce the noise figure and improve return-loss. In the collector output, balun connecting LO
signal is used to drive two active microwave devices simultaneously.

The GaAs device are measurediby VNA. (\ector. Network Analyzer, Agilent 8510C) with
specific TRL calibration, witch-design and fabricate-the calibration tooling and fixtures of
through, short, and line with RO4003 PCB(20mils, 1/2 once copper coating). And we can get
some different S-parameters of such”devices with varying bias condition at the frequency
range from 10 to 13 GHz.

| used the parameters from measured devices to implement in the “Active balanced
switching mixer”, make a measurement results show that with a RF input signal of 11.95GHz,
LO signal of 10GHz, then an IF signal at 1.95GHz, the conversion gain of mixer is 6.5dB,

maximum return loss is -20dB and noise figure is 4.3dB, meet our requirement.
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