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4 Precise Time and Frequency Transfer
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4-1 Basic Measurement Techniques on Time and Freguency
Transfer
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One of the most significant features of time and frequency standards is that it can be
compared at remote sites by using the medium waves such as radio signals. Research and
development of the time transfer techniques is one of the main research topics in the time
and frequency standard field. The performances required for time transfer are gradually
increased according to the improvement of the atomic clocks; especially in improvements of
TAI (International Atomic Time), more precise time transfer techniques are required. This
paper presents a brief introduction about precise time and frequency transfer techniques.
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Time transfer, International atomic time, GPS, Two way satellite time and frequency transfer
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(c) Two way

ERESZI LB DI

4 Az BALLBEE | B EHE ’ﬁ’ﬁ%ﬁ“’fg HS—TY7
SERRREET ns~H+ns <1ns 106~108
EREETE R 2~200 ms 2ms 10%~108 g a—nJL
One way REEER 0.5~20 ms 1 us 10"%~10™ ~2,000 km
GPS 10~40 ns 2~7ns 2x10™ Fa—L
Loran-C 1 us 100 ns 10"°~10™ ~2,000 km
TV color sub-carrier ~10 ns 10 ns 10" ~10™ ~100 km
Common-view =T =)
GPS C/A code 1~10ns 1~2ns 10 "~10 ~10,000 km
GPS carrier phase ? 0.1 ns 10" ~10"" gFo—L
T HENARE 1~5ns 0.1 ns 10" ~10™" Fa—L
wo way = -
LASSO ~1ns 0.1 ns 10"~10" ya—n
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3.2 GPS Common-view &

3.2.1 GPSH#i=E

GPS ¥ A 7 A&, 1970 4540 A & K IE E Bl
B RO TELHREMNL Y AT ATHD,
BAEA—FEFX —Ya v &R LD, SRS
WCTUHD Y AT LR ->T WA, GPSHED
B FL A~ DS 3. 1980 4EACHIEE X b BAA X
M, REE VRSN ZERT (NBS ; BiE® NIST) T
M X M7z Common-view B3, TAIMSED 720
DOEHREN R AT L E L THAETOENFRD

B EmisshE0mESREECERY 3 HBEE

—D L LTHwHRTWS, GPSHE Y AT A
DFHTCE FIITHLT

GPS Common-view D % X 4 127”5 i
WD 2 (b) TR L—#W 7% Common-view 3 &
AN —TH 25, WHEFICHES N
TeiET— 212K 0, A A SO EN KR
GPS time Z & & &R WMAFIHF IR S N D,

7272, HMRITBIT S GPSHAEDRZE,
il — i A U C BRI AT 5 B2 D B TAI
W3 D 72 @ GPS fif 22 Common-view i Tl

5071A normal 5071A super
T (sec)
ay(r) TIE O’y('c) TIE
1 1.2 x 10-11 0.017 ns 5 x 10-12 0.0071 ns
10 8.5 x 1012 0.12 ns 3.5 x 1012 0.05 ns
100 2.7 x 1012 0.38 ns 8.5 x 1013 0.12 ns
1,000 8.5 x 1013 1.2 ns 2.7 x 1013 0.38 ns
10,000 2.7 X 1013 3.8 ns 8.5 x 1014 1.2 ns
100,000 8.5 x 1014 12 ns 2.7 X 1014 3.8 ns
5 days 5 x 1014 30 ns 1.0 x 1014 6 ns
GPS #E:8T
HWEK 242 (6HEmICAET D)
BiEE 20,200 km
BEAN A 55°
HEH 60 FOENT-HEEICAEET DOEH24%E
B8 A 11851584 (0.5182 R)
BB S s S L1:1575.42 MHz, L2:1227.6 MHz
BEEIE S APNa—F
C/A I—R(LTETEE) 10EEFSRE 2407412k Gold code =
a—K&: 1023 bits
FyFL—k:1.023 MHz
O—FE#A: 1 ms
P(Y)a—R(ZEXMICEATLILET | REAGO2EAFOPNI—FREBTER
) FyFL—F:10.23 MHz
J—FEAH: AR (AR TYEYR)
R#R TR By LRFEE, LESH ARFEHE3~45EH
(BENHEX. WEDTLRFESIE)
iET—43 PN#FS(250 bps®hF—HL—+TEE
1sub-frame 300 bits, 1 frame = 5 sub-frame, 1 page = 25 frame THERX (1 page = 12.5
)
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3.3 HEEHMIFZILLEGE
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