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The problems with this measurement are (ambiguous results):
i it does not divide AM noise from PM noise
i improper value for phase noise larger than 1 rad!!
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A resonator (band pass filter) converts the frequency fluctuations into
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The phase detector converts the phase difference of the two input
signals into a voltage at the output of the detector
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A resonator, the imaginary part of the complex transfer function, turns a 
slow frequency fluctuation into a phase fluctuation
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• Use the highest clock frequency permitted by the hardware 
• The measurement time is a multiple of the input period



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

@PX$6?<,)-./-0#1 N-&"/)-N-0'"*+:)-"#&%-)

T?-+7)-"#&%-) $" &+0<2$'+2$0&)1 3$D$3-)+f &\U7Vd80

J&K" ,&"'+7)-"#&%-) C()A" /7+'(+8S<ES+JXO

Z("' N$#)(C&D- #(/0'-)" /"-+,&"'+7)-"#&%-)"



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

@QX$6?<,)-./-0#1 N-&"/)-N-0'*+T)&0",-)+
("#$%%&'()

T?-+')&0",-)+("#$%%&'() $" &+:FF

T?-+#(/0'-) N-&"/)-" '?-+]5!+,)-./-0#1

T?-+?&)N(0$# & ?&" '(+2-+N-&"/)-3 UN(3/%&'$(0 ,)-./-0#1V+



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

ESX$6?<,)-./-0#1 N-&"/)-N-0'"*+X-'-)(310-
#(/0'-)

T?-+2-&'+,)-./-0#1 $" $0+'?-+)&06- (,+'?-+#%&""$# #(/0'-)"
;SS<8SS+ZXO



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

E;G0'-)7(%&'$(0 N-'?(3"

T?-+$0'-)7(%&'$(0 $" 2&"-3 (0+'?-+?$6?<"'&2$%$'1 &03+&##/)&#1
)-,-)-0#- #%(#A



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

E8R/&%+]-)0$-)



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

E9R/&%+)&N7



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

E@:&)'+@+a =)-./-0#1 "'&2$%$O&'$(0 7)$0#$7%-"

:G @+.+*&'(4%8+2+

=G P#&3$'$#/("+*61*2&.%+

IG P12+(+[&2"'+4



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

EE

H8&4+E)*+,-+.%/
X$4%*$2$.&#1*

P+*O1

J-0-)&%+"'&2$%$O&'$(0 "#?-N-

)*+,-+.%/
1*("8&4+
]%#-&#1*

!4%$''&#1*

@@@@@@æø

)*+,-+.%/
`+6+*+.%+

@@@@@@æ./–



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

ELH'&2$%$O&'$(0 7-),()N&0#-

H8&4+E)*+,-+.%/
X$4%*$2$.&#1*

P+*O1
)*+,-+.%/
1*("8&4+
]%#-&#1*

!4%$''&#1*
)*+,-+.%/
`+6+*+.%+

@@@@@@æ./–

@@@@@@Q— # — – æ, B æ./–

@@@@@@Q0 # „ – Q—

@@@@@@æ, # 0 – Q0 & æø

-« ` #
-% ` B-Ñ1d ` œ ` ¶ ` 1 `

9 & œ ` ¶ ` 1 `
#
-% ` BÙ3§§Û ` -Ñ1d `

9 & Ù3§§Û `

Ωæ, – #
Ωæø –

! &˝2ÈÈ3 –
¿ &

Ωæ./– – ˝2ÈÈ3 –
¿

! & ˝2ÈÈ3 –
¿



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

EMH'&2$%$O&'$(0 7-),()N&0#-

\M4 ` #
\MN `

9 & Ù3§§Û `
K &

\M567 ` Ù3§§Û `
K

9 & Ù3§§Û `
K

Ωæ, – #
Ωæø –

˝2ÈÈ3 –
¿ & Ωæ./– – H Ωæ./– –

)1*( Ù3§§Û ` 8 9

)1*( Ù3§§Û ` 8 9

\M4 ` # \MN ` & \M567 ` Ù3§§Û `
K
H \MN `



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

EPH'&2$%$'1 (,+'?-+#(0')(%+%((7

Ù3§§Û `

Çuã Ù3§§Û `



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

EQ:-),()N&0#-

`

–ø
–=¿

%̀0z

?(9_

–=¿

–=¿

–ø

Ωæ, Ωæø Ωæ./– ˝2ÈÈ3 –
¿



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

LSGN7%-N-0'&'$(0 $0+'?-+N$#)(C&D- )-6$(0



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

L;GN7%-N-0'&'$(0 $0+'?-+(7'$#&% )-6$(0



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

L8[I=I[IB5IH

]7$'+.# ]""'$%&#$1.(L1#+4(1.(H8&4+ g+&4-*+2+.#4C(Z'+%#*1.$%(
01-.#+*4C(Z'+%#*$%&' 4"+%#*-2 &.&'/A+*C(k-&*A# !4%$''&#1*4

]7$'+.#l4 H8&4+ L1$4+ g+&4-*+2+.# P1'-#$1.4()$.9$.7 #8+(_+4#()$# 61*(
m1-*(F+4#(`+,-$*+2+.#4CP+'+%#$1. @-$9+



B$.#+* 01''+7+(1.(!"#$%4C(:;<=DE=E=?:>C(F*$+4#+

L9

T?&0A 1(/ ,()+&''-0'$(0

g&+"7-#$&%+'?&0A '(+I%$(

Washington DC, July 1998


