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ABSTRACT

In most telecommunications and radar receivers, one or more local oscillators are used to convert
the input frequency to the intermediate frequency. In an ideal receiver, this frequency conversion does
not distort the input signal, and all the information on the signal can be recovered. In a real receiver, both
the mixer used to convert the signal frequency and the local oscillator distort the signal, limiting the
receiver's ability to recover the signal. Degradation caused by the mixer, such as undesirable mixed
outputs, can be minimized by proper design in the rest of the receiver. The destruction caused by the
local oscillator, which is usually random phase changes or phase noise, cannot be reduced except by
improving the performance of the oscillator. The purpose of this paper is to design and implement a
frequency synthesizer based on a phase-locked loop. The frequency synthesizer unit is used in all types
of frequency-domain and time-domain radars. In frequency domain radars, the frequency synthesizer
circuit can be used as a waveform generator or to generate a local oscillator signal. Also, in time-domain
radars, with the aim of synchronizing different parts of the radar, a frequency synthesizer circuit is used.
In this paper, a frequency synthesizer based on a phase-locked loop named ADF4350 is used. The output
frequency of this part is set to 1 GHz. The circuit design of this part is done in ADIsimPLL software, and
its board is drawn in Altium Designer software. In order to check more carefully before implementation,
the phase-locked loop circuit is also simulated in ADS software. After design, the frequency synthesizer
board has been built along with the power supply board, and the phase noise results have been measured.
The measured phase noise matches the values in the datasheet for the part.
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