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Low Noise Phase Locked Loop with Negative Feedback Loop

including Frequency Variation Sensing Circuit

Young-Shig Choi*
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Abstract A low phase noise phase locked loop (PLL) with negative feedback loop including
frequency variation sensing circuit (FVSC) has been proposed. The FVSC senses the frequency
variation of voltage controlled oscillator output signal and controls the volume of electric
charge in loop filter capacitance. As the output frequency of the phase locked loop increases,
the FVSC reduces the loop filter capacitor charge. This causes the loop filter output voltage to
decrease, resulting in a phase locked loop output frequency decrease. The added negative
feedback loop improves the phase noise characteristics of the proposed phase locked loop.
The size of capacitance used in FVSC is much smaller than that of loop filter capacitance
resulting in no effect in the size of the proposed PLL. The proposed low phase noise PLL with
FVSC is designed with a supply voltage of 1.8V in a 0.18um CMOS process. Simulation results
show the jitter of 273fs and the locking time of 1.5us.

Key Words : Frequency variation sensing circuit, Multi-loop, Low phase noise PLL, Loop filter
voltage, Added negative loop.
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Fig. 1. Proposed PLL.
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Fig. 2 (a) Frequency variation sensing circuit (b) Timing
(c) Control signal generator.
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Fig. 3. Loop filter voltage change.
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Fig. 5. Linear Transfer function of the proposed
2nd-order PLL.
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Fig. 6. Transfer function.
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Fig. 7. Locking time simulation. (a) Conventional PLL (b)
Proposed PLL.
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Table 1. Conventional and Proposed PLL simulation
result
Parameter Respondents
name Percentage
Conventional PLL Proposed PLL
Lock time 1.5us 1.5us
AV, pp 2.57mV(1.25mV) 1.76mV(235pV)
AAV, o 528uV 117uV
cz\r/rggt - 300nA
Jitter(RMS) 1.091ps 273.84fs
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