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— loose phase lock method
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: Dual mixer time difference (DMTD)

n, Ny Ny —~ N,
DUT —3 ()€ osc —»@4— Reference

LPF LPF

I |
start stop N
‘VI_VO‘:Vbl | | ‘Vr _VO‘_Vbr

Time interval counter
Av=v,—-v, (v,=V,)

Av=—1 (At -At)
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. loose phase lock method

n N
_1>®<—¢<—0 Reference
\ A Tl N——
LPF b/
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Vout vV ==
PLL
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m .
Spectrum analyzer - Vm =K q S1n ¢t

V=Vl +a,)sin(2avt + ¢, ) xV, cos2avt) (v=v,=V,)

z%sin¢t +%sin(4m}t+¢t) (e (1)
z%sin¢t — low pass filter
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» Cross-correlation phase noise measurement

e Tight phase lock method
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— loose phase lock method
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J Random walk FM

O Flicker FM
O White FM

U Flicker PM

4 White PM

- Flicker PM
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DUT S Reference
Foepouimiietd 7112 delay ] ) 2 2
PEY by “____ Vs a = N[ =|@(f)
le lI':;IL ; . /2 i 2t
Y, (L o(H)=]_" ge™"dt, v, ~Kyb(t) )

Spectrum analyzer f’fﬂ =K d sin iﬁ; (

)

\V/ 1 G:
S (f)= m rad’/ Hz
BW :
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Random walk FM (f %)

Flicker FM (f -3)

log S(f)

White FM (f 2)

Flicker PM (f 1)
White PM (f 9)

S,(f) = k fH+k, f2+k, f2+k f 4k f°
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1 d
Frequency V(t):VOJFZEﬂt) Relative frequency Y(t) =

PSD [frequency]

single-sideband
PSD [phase]

single-sideband
PSD [phase]

Allan deviation

v()—v,

Vo
S,(f) = PD[y(t)] = (fj S, ()

Vo

L(f):%sgé(f) [rad”/Hz]

10 log L () [dBc/Hz]

o2(t)= 2 TS¢(f)sin4(nfr)df
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Random walk FM (f -4)

Flicker FM (f -3)

log S,(f)

White FM (f -2)

Flicker PM (f -%)
White PM (f 9)

S,(F)=k , f*+k, f 2k, f 24k, {4k f°

log S,(f)

Random walk FM (f-2) White PM (f2)

Flicker FM (f -1)

Flicker PM (f 1)
White FM (f ©)

S,(f) = S,(f)

=h, f?+h, f'+hf°+hf'+hf°
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PSD(phase) Allan

S,(f)=a 032,(7)

Gi(r)zb S,(f)

Noise 3 b
White PM 2z ) /31, 3f, /2xTv,)
Flicker PM (2z7)* £ /[1.038+3In(w,7)] | [1.038+31n(w,7)]f /(277V,)>
White FM 27 f2/(27vy)
Flicker EM 1/(2f In2) 2f°In2/v,

Random walk FM 6/[(2f )*7] Qz ) r/6v;
t , =0, /27 )
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White PM (1)

Flicker PM (t2)
Random walk FM (')

White FM () /

Flicker FM (1°)

log 6,4(7)

log ()

2 2, A 2 -1 0 1
Oy (D)=P,7 +P,7 +P, 7 +P7T +P7
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V. 2 | G:
S,(f) = {GK} - [radz/Hz] Ky :
BW:

s(f) dB

S,(f)=V,-K,~G-BW [dB]
D=EE NS ﬂ

BN RESESCE INSTITUTE OF STANDARDS A0



n,=n,,
F,=2pnt+F,,
F,=2pn,t+F,

|||| =

PM I O, =0,+7/2,A; =A, =1,low pass filter

1 1
Vo = Es'n((l)l (pz)zg((pl—(pz)for [0, -0, [

AM I A,=1,0,~0,, low pass filter

1 1
Vo = EAlcOS((Pl -0, ) ~ EAl

. . -1 _ _1 —+ = qj
[ sin(x)sin(y) = ¥2cos(x-y) - %2cos(x+y), Cos(xtm/2) = sin(X) ] SRHENYSAY
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Ky = slope><l
27

[V / Hz]

voltage

Npe = AVIAT
f /

*\\\\

27

time

_

BI=H=
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— 2. (noise standard)

: Vi =Ky G (Ngg + Ng)

Vin2 =Ky G (Ngy + Ngg+ Ny)

S|g

» K :Vm,z _Vm,l { sys-
© GN, ns:

S[=gE
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(noise floor)
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FPhase noise (dBc/Hz)
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PSD[phase] Allan

— Hmaser
- = - Cs clock HP5071A
-~ Synthesizer HP332
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- Tl o)

\*h 3 o e e i
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