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Clock signal v(t) = Vp[1 + a(t)] cos[2mvpt + ()]
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Boldface notation
total = nominal + fluctuation

@(t) =27t + ¢(t) phase
v(t)=vo + (Av)(t) frequency
x(t) =t +x(t) time

(t)

y(t)=1+y(t) fractional frequency

Two-sample (Allan-like) variances
Definition
1. 72
w2 =2{5[n-v]'}
Bare mean y — Allan variance AVAR
Weighted averages — MVAR, PVAR, etc.

y(t) — y averaged over T
¥, and ¥, are contiguous

. Evaluation M1
. Phase noise spectrum ) 1 12 M contiguous
Definition oy () = 2(M —1) [yk+1 yk] samples of ¥
S,(f) [rad?/Hz] is the one-sided PSD (f > 0) of ¢(t) k=1
So(f) = 2F{E{e()p(t+)}}, f>0 LM
. =12
Evaluation 9 . T
So(f) = 2(@r(f) ¥5(F)),, 510
avg on m data, ®7(f) = DFT of ¢(t) truncated on T' g 08"
o s
[=] [
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Usage most often, ‘phase noise’ refers to .Z(f) g |
Only 101log;q [f(f)] is used, given in dBc/Hz o
Definition: Z(f) = %Sw(f) [the unit c¢/Hz never used] go.z}
The unit ‘c’ is a squared angle, \/c = V2 rad ~ 81° wv 08:
0.0
( Frequency fluctuation PSD <—> Allan Variance )
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A Fractional-frequency spectrum pog(T
<===: WPM 0076th2/T
PM ~ 0.166h; /72

Allan Variance (AVAR)

best for atomic
time scales
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2-sample variances
AVAR, PVAR etc.

polynomial law

Sga(f) = Zn bn f"
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