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CsFrequency Standard
(HP5071A, Cs 321)
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1000 s 100 data
1s,10s,100s, 1000 s

100 s 100 data
1s,10s,100s

)
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. 100s 1000 s 1 MHz,
5 MHz, 10 MHz offset

I = f1_'1:2 (" | " )

» f, =1 " reading value from the frequency counter W

« f, =1, : frequency offset of the frequency calibration system

uw?(f) = u?(f,) + u?(f,)

B
w(f) = ui(f) + ui(f,) Jp—

@maﬂﬁlﬂg?ﬂ

EFIE FESLAALE IWSTTTHTE OF STANDRERT AMD EORNCE



Coverage factor k — effective degrees of freedom

LAl vp=n-l
~ TypeB Vo,

if we can trust u(f,) with 100 % level of confidence.
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Coverage factor k — t-distribution

Degrees Levels of confidence (%)
of
freedom. 90, 95. 99.
40 1.68. 2.02. 2.70.
45. 1.68. 2.01. 2.69.
50 1.68. 2.01. 2.68.
100. 1.660. 1.984. 2.626.
0. 1.645. 1.960. 2.576.

* k becomes small
as Vg Increases

= Veffzn

(if nis sufficiently large.)
« k=1.984 (n=100)

with a level of confidence of 95 %

 \We can use

with a level of confidence of 95 %
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= 5L-T o

k=2) | U=kxu(f) (Hz

] HARZE[I O SAESC

ol —n:hg—u

(Average frequency and expanded uncertainty) e

1K
1

ZF1tg= (nominal frequencyd 10 000 000 Hz

i
0

FUt={measured frequency;

T B =ibs Jo= 9999999, 99999927 Hz
& EMEEE L= 000000044 Hz

(Ch k=202, H2l=Z= 95 % &)
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( )
23(2) °C, 55 %

: 10 000 000 Hz)

19999 999 .9999 Hz
0.0010Hz ( , k=2,

95 %)
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offset
( : 10 000 000 Hz)
: 9 999 999 .9999 Hz
: 0.0010Hz ( , k=2, 95 %)
offset

f . s =-0.0001 Hz

u. =0.0010/2
~ 0.0005 Hz
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100 s 100 data
—> —>
10 MHz T
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100 s 100 data

p
. : 9 999 999.9998 Hz , : 0.0004 Hz
|° Raw data : 0.00001 Hz
U, ... =0.00001/12 =2.9x10° Hz
O
offset .
f. .« =-0.0002 Hz

= ,/0.00042 + (2.9x10°°)?
~ 0.0004 Hz

u

cnt

f’ma&%mz{g?&i
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offset
— fsys_off = 1:rer—off + 1:cnt—off

- >
«_» = —0.0001 + (—0.0002)

offset = —

2

? USys = urzef + Uy
= ,/0.0005% + (0.0004)>
~ 0.00064 Hz
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EEENEN -
10 MHz T
(DUT)
f = fDUT o fsys—off (fDUT: )
_ |2 2
U= \/ Upyr + Ugs
2 2 2
( ’ UDUT umeas + ucnt—res y umeas data ’
ucnt—r&s . Y
g JI=H=UHHIY
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(BMC) (10 MHz)

DUT(Device Under Test) BMC
. 100 s 100 data
[- : 9 999 999.9997 Hz : 0.0024 Hz 1

2 2
Ugyc = \/UDUT + Uy,

2 2
= \/umea + ucnt—res +Uu

2

Sys

U y—BMC =U BMC /£

~ 0.0025 Hz

= ,/0.0024% + (2.9x107°)? + 0.00064 /

U gye =KX Ugyc

~ 0.005

Hz

(

k=2, 95 % )

s

—5.0x107%
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100 s 100 data

[- 19999 999.987 Hz : 0.036 Hz }

DUT f= 1:DUT o 1:s/s—off

=9 999 999.987 — (—0.0003)
~ 9999 999.987/ Hz

2
Sys

DUT u= \/USUT +US, = \/ufnea +UZ o +U

= 1/0.0362 + (2.9x10°°)? + 0.00064°
~ 0036 Hz

DUT U=0.072Hz ( ,k=2, 95 % )
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~
: 10 000 000 Hz
© 9 999 999.987 Hz
0.072Hz ( , k=2, 95 % )
_ J
a —
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