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Motivation 

1. Fractional-N phase-locked loop (PLL) based frequency 
synthesizers have gained popularity in multi-band wireless 
communication systems as local oscillators. 

2. A critical challenge in PLL synthesizers is to achieve a 
wide output frequency range together with low spurs and 
low phase noise.  

3. Spurs can create a reciprocal mixing problem, and poor 
phase noise would degrade the noise floor and the 
selectivity of a multi-standard reconfigurable transceiver. 
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Main idea 
1. Voltage-controlled oscillators (VCOs) that determine the 
out-band phase noise of a PLL based frequency 
synthesizer are optimized using an automatic amplitude 
control technique and a high-quality factor figure-8-shaped 
inductor. 

2. A charge pump (CP) with a mismatch suppression 
architecture is proposed to improve the CP current match 
and reduce the PLL phase errors.  
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Method 

1. An automatic amplitude control (AAC) technique is 
employed in the VCO core to help sustain an optimal 
amplitude across the tuning band.  

2. An optimized high-quality-factor figure-8-shaped inductor 
is used to ameliorate the phase noise and reduce magnetic 
coupling. 

3. Two rail-to-rail operational amplifiers are used to maintain 
the current match as CP output voltage changes. 
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Major results 
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Major results (Cont’d) 
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Major results (Cont’d) 
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Conclusions 

1. An AAC technique and a high-quality-factor figure-8-
shaped inductor have been used to improve the performance 
of the proposed VCO. 

2. A circuit architecture that flexibly adopts two rail-to-rail 
operational amplifiers has been proposed to improve the CP 
current match and the linearity. 
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