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Design and Simulation Analysis of Low-Jitter
High-Linearity Voltage-Controlled Oscillator
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Abstract; A voltage-controlled oscillator (VCO) was designed for phase-locked loop (PLL). Floating timing
capacitor architecture was adopted to enhance amplitude of capacitor’s charge and discharge, compared with
grounded timing capacitor architecture, reducing the clock jitter. The rapid level detection circuit, which re-
duced the loop delay and achieves high-linearity without using feedback and compensation. The circuit was de-
signed in CSMC 0. 6 pm CMOS process. Simulation results showed that the phase noise was —128, —122,
—120 dBc » Hz '@1 MHz when the oscillation frequency was 0. 79, 24, 30 MHz. The circuit output 100, 0~
3.0X10" Hz square wave at 3~6 V supply voltage by adjusting the external resistor and capacitor. The char-
acters of this circuit were not only low phase noise but also high-linearity.
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Fig.1 Application block diagram of VCO circuit
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Fig. 3 Output waveform of VCO
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Fig. 4 Simulation result of VCO output waveform Fig. 5 Simulation result of phase noise
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Fig. 6 Simulation result of Fig. 7 Relationship of VCO output
VCO loop delay frequency with C1 and R1
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