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IMT-2000:
IMT-2000:

: . navigation ( )

: VLBI (Very Long Baseline
Interferometer)
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HLA

o 5 MHz, 2 kW
GPS . GPS ( )
0 (UTC )
o Time server : UTCk3
0 . http://www.kriss.re.kr/time <PC >
( )
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http://www.kriss.re.kr/time
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(Time Scale)

:UTC 02 28 32 , 11 28 32

(GMT)
(TT): Sl
(TAD:
(UTC): TAI UT1 ( )
(UT): UTO, UT1, UT2
: UTO
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RC

o Time interval counter
o Frequency counter

(phase noise measurement system)

(GUM)
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(The Global MRA)

Mutual Recognition
of National Measurement Standards and

of Calibration and Measurement Certificates issued by
NMI
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MRA

= WTO TBT
= APLAC, ILAC

= 1998.2.:
= 1999.10.: 3 38

= 1999.10.: 21 (CGPM)
. 2003 10 4
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NMI

(RMO)

CIPM
( , IAEA)

NMS

MRA

NMI

(NMS)

(APMP)
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MRA

D (key comparison; KC)
= MRA Appendix B
= Metrologia of BIPM
= BIPM web site

= NMI ( CMC)
= MRA Appendix C
= BIPM web site
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CMC

KC,SC PC
CC, RMO
RMO project

NMI
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ISO 9001
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BMC

INSTTINIE OF SANDARDS 40
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(1/2): KRISS

(national measurement standard) :

(primary standard) :

(secondary standard) : 1

(reference standard) :

(working standard) : (material measure),
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(2/2): KRISS

(uncertainty of measurement) : :
(VIM 3.9).
(best measurement capability) :

(traceability) :

(VIM 6.10).
(calibration) :

(VIM 6.11).
(test) : ,
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6.1

6.2

6.3

KRISS

(BMC)

17
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KRISS

= KRISS

-
Q Frequency and Time Interval :

Cs beam standard (HP5071A, Cs 321) — TAl

-

a Time (date) : UTC(KRIS) — UTC

. BIPM Circular-T
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GPE Satelite
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' A A
1 pps
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- 1| pos ik
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(KSF)

Cs Frequency Standard

(HP5071A, Cs 321)

/ - T h N\
- ® ® » Standard |
..................................................................................................................... . ,
\Freq uency,
~ ~e _ ~ e

Distribution || Distribution | Distribution
Amplifier Amplifier Amplifier

Reference frequency for calibrations
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KSF TAI

0 Rates relative to TAI of Cs321 (TAI — Cs321). (Circular-T)

MJID Offset (ns/day) MJD Offset (ns/day) MJD Offset (ns/day)
52119 6.12 52274 6.80 52424 4.32
52149 4.55 52304 7.53 52454 4.88
52179 5.17 52329 6.12 52484 6.04
52209 5.82 52364 7.07 52514 4.64
52239 5.14 52394 5.43

1x107°

dye 1o =5.69ns/day = 5.69x o100 6.59% 107

Yksrta = —Oxgr 1o =—6.59%107

-9
U oy =T ox IO L _31x10

X X
Jn 86400 .14
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(KST) UTC

O UTC-UTC(KRIS) for one month of August, 2002. (Circular-T)

MJD UTC-UTC(KRIS) MJD UTC-UTC(KRIS)
52489 -60 ns 52504 -67 ns
52494 -77ns 52509 -73 ns
52499 -68 ns 52514 -73 ns

o 59ns

d=-69.7 ns, u 2.4 ns

- =T

f’ma&%nlz{g?&i
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BMC

BMC

|) Reference frequency : KSF
a. Traceability of the KSF
b. Uncertainty due to cable
c. Uncertainty due to distribution amplifiers

a. Offset

b. Digit error : Type B uncertainty
c. Type A uncertainty

@ma&%nmﬂ?&l
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Cs Frequency Standard
(HP5071A, Cs 321)

Distribution Amplifie

(HP5087A)
1/5/10 MHz
¢ Korea Standard 10 MHz 1/5/10 MHz
Frequency Frequency Counter [ Input
External equency DUT for Frequency
Primary Distribution Amp Reference Frequency| (HP53132A) M easurements
(HP5087A)
Calibration
Certificate

& BMC
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Cable

O Time delay of 1 pps sign

92.45

92.40

Cable length : 18 m
Temperature coefficient : -4.6 ps/ °C [

92.35

92.30 @

92.25

92.20

92.15

T

Time delay (ns)

92.10

=

92.05

20 -10 0

10

20 30 40

Temperature ( °C)

al (RG-58 cable)

» Changing rate = -4.6 ps/°C

e Length =20 m

~4.6x10™"? 5/K x15K|

f\_‘Tf‘ 86400 s

e Temp. diff. =15 °C

8.0x107'6
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O Temperature coefficient : < 0.1 ns/°C (by manual)

0 Temperature variation : + 2 °C

f T

‘Af ‘ 1 ‘AT‘ h ‘o.1x10—9 /K x 2K

= 23x10"
86400 s

g J=HENHHIY
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O Input frequency dependence :
10 MHz, 5 MHz, 1 MHz

O Gate time dependence :
1s,10s, 100s, 1000 s

O Type B uncertainty :
a
Ug_cnt :2—\/5 where a is the least frequency separation.
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F-F, (mHz)

gatetimels gatetime 10 s
0.3 — , 0.03 — ,
0.2 Digit : 0.1 mHz 0.02 ! Digit : 1X10° mHz
’ | <F-F>=-0.042 mHz ] : | <F-F>=-5.08X10™* mHz
o1 Stand. Dev. : 0.0496 mHz ] 0.01 Stand. Dev. : 2.80X10™ mHz | |
0.0 - eme *m - - on 0.00 o ° . P °
s [) ‘.x. .. .' P [) q
B AR TR i AR S N et
-01 -8 20 000 - r'y PYSIPEYN o -entd—o _001 [ ) [ ] L 3N ) [ ]
0.2 -0.02
03 -0.03
0 20 40 60 80 100 0 200 400 600 800 1000
gate time 100 s gate time 1000 s
0.003 —— , — 0.0003 —— ,
Digit : 0.001 mHz ! Digit : 1X10®° mHz
0002 — <F-F>=-0.00458 mHz [T 0.0002 . | <FE=452x10° mHz
0.001 Stand. Dev. : 0.00234 mHz | 0.0001 . o || stand. Dev. : 6.85X10° mHz | |
0.000 | ° ° K 0.0000 K I.M Te ”T oo o ﬁ' ﬂ '
: " o e A : SIS T8 T I e UoT pl ol dds, 5%
Tt Tar il Vel bI N PR sl M e e
-0.001 —1 e * -0.0001 HH ol L
. ’ : | I &M.l'u v ’
-0.002 -0.0002 >
-0.003L—. : : : : -0.0003L— : : : :
0 2000 4000 6000 8000 10000 0 20000 40000 60000 80000 100000
Time (s)

* HP 53132A
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Gate Time | Relative Frequency Offset; Relative Standard
I nput Frequency 9 U o
Yoss ncertainty; Ug,
10 MHz 1000 -7.1x1014 5.81x1015
5MHz 1000 -6.9x1014 5.91x1015
1 MHz 1000 -7.0x1014 1.12x1014

yws — yref + ycnt )

2 2
usys = \/uref + ucnt
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BMC

_ : Relative Relative
F U Ir?celera:;/ r?ty U Ir?celera:;/ r?ty S e Expanded
requency Uncertainty, Uncertainty,
(A type), u, (B type), Ug 0 U=kxu. (k=2)
10 MHz 5.50x10-14 5.81x101° 5.53x1014 1.11x1013
5 MHz 5.62x10-14 5.91x10-1° 5.65x1014 1.13x1013
1 MHz 6.08x10-14 1.12x1014 6.18x1014 1.24x1013

DUT A

@maﬂ%mﬂﬁ?ﬂ
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BMC

BMC

) Uncertainty of the reference frequency

II) Uncertainty of the time interval counter

> Time Interval Counter
(SR620 or HP5328A)

10 MHz Reference

Frequency
Start Stop

DUT for Time interval
measurements
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BMC

U Time interval counter (SR620)

. Expanded
REgnterval Uncgr);giitA u Uncgr);gﬁ]tB u Ur(lzcoer:]tgzgfd u el el
Y Ha Y+ le % U=kxu. (k=2)
1pus<T<999 us 12.2 ps 0.6 ps 12.2 ps 25 ps
1 ms<T <1000 ms 1.15ns 0.6 ps 1.15ns 2.3ns
O Time interval counter (HP5328A)
Relative Relative Relative ReJS
Time Interval Uncertainty Uncertainty Combined Expanded
Type A), u T B Uncertainty, u gLz ey
(Type A), u, (Type B), ug Y, U=kxu. (k=2)
1s<T<1000s 1.63x108 5.77x108 6.00x108 1.2x107
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