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An Application of the Instantaneous Phase Estimating Method to Jitter Measurements
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PLL circuits are one of the important mixed-signal circuits. They
are used as clock generators in various microprocessors. This
paper presents a method based on analytic signal theory to extract
both peak-to-peak and RMS jitter from PLL output
measurements. The theoretical basis is described and simulated
results are compared with existing techniques to demonstrate the
performance and utility of this method.
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Fig.1 An example of peak-to-peak jitter measurement in the time domain
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Fig.4 An example of RMS jitter measurement in the frequency domain
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Fig.7 Block diagram of proposed jitter measurement method
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Fig.11 PLL circuit, which outputs a jittery clock signal
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Fig.13 RMS jitter measurements of VVCO clock signal

T T T
® Ag(t) Estimator
L
s =+ Zero-Crossing Detector [}
" p
[
5 + 4
3 .
= +
£4 - T
E
x +
S °
g3 4 .
8 ®
~
8
Q2 [} )
s
1 & 1
$
14
0

L L L L L L L L L
0 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45 0.50
3o of Additive Noise [V]

015 O00OO0OO0ODOODooOOoOoon
Fig.15 Peak-to-peak jitter measurements of VCO clock signal
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Fig.17 RMS jitter measurements of 4-divided clock signal
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Fig.18 Peak-to-peak jitter measurements of 4-divided clock signal
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