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Design of PLL Frequency Synthesizer with High Spectral Purity
and Ultra-Fast Switching Speed
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ABSTRACT

In this paper, a new design method is proposed for the Digital Hybrid Phase-Locked Loop (DHPLL)
synthesizer with the ultra-fast switching speed and high spectral purity. Hybrid structure considered the composite
signal of both the D/A converter output in open-loop structure in driving the VCO and the loop filter output in
PLL closed-loop. The relationships are studied between the performance parameters (switching time, phase noise,
and maximum overshoot) and the system variables (open loop bandwidth and phase margin). Then, we propose
the three optimal design methods to improve the spectral purity and the switching speed performance, which use
the relationships of open loop bandwidth and phase noise, open loop bandwidth and switching speed, phase
margin and switching speed. Simulation results show that maximum overshoot generated in the IMHz-frequency
process is 0.0991% and it takes 0.288msec to get the perfect state-steady. Then, phase noise is -128.15dBc at
offset frequency of 10KHz.
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