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Boldface notation
total = nominal + fluctuation

@(t) =2mvot + ¢(t) phase

v(t)=vy + (Av)(t) frequency

x(t) =t 4 x(t) time
y(t)=1+y(t) fractional frequency

Phase noise spectrum
Definition
S, (f) [rad?/Hz] is the one-sided PSD (f > 0) of (t)

Two-sample (Allan-like) variances
Definition
1. 72
) =5{ 5[ -v]'}
Bare mean y — Allan variance AVAR
Weighted averages — MVAR, PVAR, etc.

y(t) — y averaged over T
¥, and ¥, are contiguous
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Usage most often, ‘phase noise’ refers to Z(f) E 045
Only 101logyo[-Z(f)] is used, given in dBc/Hz <
Definition: Z(f) = 1S,(f) [the unit ¢/Hz never used] Eo'zf
Literally, the unit ‘c’ is a squared angle, /c = v/2 rad ~ 81° n 0'870

( Frequency fluctuation PSD <—> Allan Variance )

fl S,(f) Fractional-frequency spectrum . f‘ oz 3 (1) Allan Variance (AVAR)
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Additive Noise

RF noise added to
the carrier

Statistically inde-
pendent AM & PM

Leeson effect

Oscillator’s PM-noise equivalent
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2-sample variances
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( Spectra and Polynomial Law

phase noise
Se(f) = 2 nbnf™
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