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A Study on Phase-Noise and Jitter due to the Power Supply Noise of the CMOS Ring

Oscillator
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ABSTRACT

Models for the phase noise and jitter of the ring oscillator with the power supply noise are suggested and verified by simulations. The
power supply noise is converted into the phase-noise by the narrow band phase modulation. The phase-noise appears as sideband frequencies
apart from the center frequency of the ring oscillator as much as the frequency of the power supply noise. A jitter model describing the linear
relation of jitter with the amplitude of the power supply noise is suggested and verified by simulation.
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Fig. 1 Schematics of the ring oscillator with the power
supply noise. VDD=3.3 V

I8 2& FE71Y) 28 S Far GG A Yehd A
ojn, M¢ 1‘% | & A5 31& 7
H2@ AL Aol gl R 2 &Y Fage
1.95 GHzo]A] ¢} (b) %J}-’Fﬂ FEol 47t
2 A PdR)e =9 = 1.95 GHz 9} €7 1.95 +0.4
GHzol| 7+ A& 71 eyt u} aP2myr goz gAE
FIF7 AL Fo @ Azt o) Y FEol
o] Yz o3 EHF o el els) Fot

T
L]

h

LA, - b .

- |
5

Frssoncs s o>

{b) With supply noise

g0l A miet S me
/\IfEI nlaﬂ Ml T o
471 Fatg olch
Fig. 2 Comparison of output spectrums of ring
osciliator {a) without and (o) with the power supply
noise source; peaks with small circles are due to
power supply noise.
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Fig. 3 An eye diagram of 3 stage ring oscillator with
the power supply noise of 0.1 V amplitude at the
frequency of 500 MHz.
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Fig. 4 A graph of jitter vs. the amplitude of the power
supply noise.
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