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Abstract: Develops a standard time reproduction terminal based on GNSS satellite common-view. The technology used by the
terminal has improved the traditional satellite common-view, so that the common-view period can be flexibly configured
according to the type of clock source used by the users, and is not limited 16 minutes in the traditional common view.In
addition, a set of remote reproduction system is built using this technology. The system is composed of a reference station and
a user station. A standard time reproduction terminal is placed in both places. The terminal is mainly composed of a satellite
card, a time interval counter, and a clock source. Features such as small size, low cost and flexible composition. By using the
common view comparison result of the base station and the user station to adjust the clock source output signal of the user
station, the time and frequency signal synchronized with the base station can be reproduced locally in the user in real time, and
the absolute deviation of synchronization can be kept within 10 ns (95%). For users, there is no need to deeply understand the
implementation principle, only a reproduction terminal is needed to obtain a time-frequency signal synchronized with the time of
the reference station with high precision, thus meeting the needs of users in all walks of life for time-frequency signals.
According to the test experiment, it is concluded that the time-frequency signal of the dualfrequency version of the
reproduction terminal has a maximum deviation of 7. 19 ns from the national standard time UTC (NTSC) frequency signal,
the standard deviation is 1. 49 ns, and the frequency accuracy is 4. 25X 107", The maximum deviation between the time-
frequency signal recovered in the remote location of the single-frequency version of the terminal and the national standard time
UTC (NTSC) frequency signal is 10. 9 ns, the standard deviation is 4. 23 ns. and the frequency accuracy is 3 79X 107",

Keywords: clock monitoring ; common-view ; time-frequency; remote; reproduction

Service Center, UTC(NTSC))

(Coordinated Universal Time,National Time . s .

:2021-03-02
(12003040)

« 143



44

. sy GNSS ,
s [6]
' 1
[4-5] ,
, ,5G . , 1 ,
. , , 220 V , .
s 30 ns N
=h=5 H
GNSS S:ifs & TS
¢ 10 MHz ‘
1 PPS/

Q) pme TS wmmm | omie | BEEEE

i Py
SHBIA
L —mm—  hoze ey T

Internet/ — * R Bt 3R
GPRS L e | e | TR
e [ R GRmR SRR

1
L1 o
L2
2 s 33V s
’ N 5V [8-9] B
s FPGA 1s.

, ) 0. 1 ns ,

R F%%FER%!E%;‘EWU MHzf5 5 s 3 o
R Tty I ,

=] 2 T, N
| IEF WAL ) P .
I () g :
| ﬁg& | ) 1 S
ettt : _ 1 PPSE . 250 MHz. 28 bit
A , 1. 073 ns,
2
AT] b
, AT, .
. T = NT, + AT, — AT,
N ’ o 1. 3
u-blox LEA-MS8T R , 1 PPS+TOD
Novatel OEM 638 R . 10 MHz R 5 MHz .1 PPS ;

’ H

. 144 -



GNSS 6

RIS ERBM
- E _______ (—.‘ B ’—> BEF
- r | A
— . - i S 'P{S|232
_rﬂ_{_lJ—l_{T_Jl—\_ _______ ﬂ_!_U_L HUSB T nom60Lz3__TC__ [l o] Lyl | MR
) lan g a7, « BEVGAL 2GS3AIE LPC1788 || B
L ”_" N | 10
Lo NT, " ! LAN B ||
| - R . e | L [
3 i
612034
s 10 MHz R 5

4 o '
0 :G;J-;‘.B" ®CE;&§51
R FPGA
}
Eﬁﬂt_ﬁ EMC & it
| v
. ERLAL
DA [«SPI— MCU —*C—P>| BRI EHL

A . 0983 ns"’f‘ GPS/BD: 8/75
DA , o "
’ 6
1) b ?
] B DA7 H (2) :
2) , N RS232 ;
N . 11C .
L4 (3
, ; MCU
D o
N (4) : ’
MIO3260LZ22GS3A1E , .
MCULPC1788 , 5 %) : ,
2) (6) : N
b 6 ?
: (N :
(D : , , N .
, o 3

« 145 -



44

~

LS5

4G s

(data transmission unit,
DTU) ., .
, 7 . DTU ,
;s DTU 4G
H i
HI
Hm b w HH Hterpn
Ly &% %
7
DTU RS232
, DTU
TCP/IP s
; RS232 s

2

’ 8 ’ ’
(BIPM) s

18. 75% ,
[10-11]

« 146 -

GNSSE% ,
P -

[T 1
IUTCNTSC)! | 2k L
S I S
T10MHz. 1 PPS
_ ___;#%fﬁ%
R 7 T
-
8
10 MHz
1 PPS
)
8 .
UTC(NTSC) .
. UTC(NTSC)
3 1
1 PPS
1 PPS .
10 MHz
)
[12-15]

GNSST. %

Bt

g

=

E\lnlemellGPRS 3
“i\_\ u_,p“"_'r‘

1 PPS

o

UTC(NTSC)



GNSS 6
3 9 2 48 h,
UTC(NTSC) s 0. 017 5 ns, 4, 23 ns,
s 4, 23 ns, 10. 5 ns, —10. 9 ns,
, . 7. 93X 107", 3. 79107,
9 ’ 4
31 GNSS
SR620 , ,
1 PPS UTC(NTSC) , . . R
, 9 . 2018 9 R , .
1 ~2018 9 2 48 h, . i
UTC(NTSC) 4, 2X107° ns, ,
L 49 ns, L 49 ns, 7. 19 ns, s 10 ns,
—6. 03 ns, 2. 18X107", 1X107%, ,
4, 25X107 ", , 18 75%
8¢ , ,
6F ,
2 41 ’ o
s
&2
E [1] ’ ’ ’ .
Z of
2 [Jl. ,2018,39(6):96-102.
=
I 2 [2] .
qm 4| L. ,2018,43(2):188-192.
=
® | [3] . , .
104 [rl. ,2016,37(9);
_80 2 s 6 8 0 12 14 16 18 2085-2090.
Ll [4] . , ., .UTC(NTSC)
9 [rl. , 2016,
39(3):178-191.
32
[5] . , GPS
SR620
[Jl. ,2017,5(4) 141-45.
1 PPS UTC(NTSC) ,
[6] , . . RTS
10 . 2018 9 1 ~2018
5 GNSS LIl
,2018,39(5):915-919.
. 10l [7] , STM32 USB
=
@ [yl ,2021,40(1):92-95.
g 2 [8] s :
z [J]. . 2016, 37 (4)
= 4
E 757-761.
Juiyd -5L [9] ’ ’ .
; 0. ,2017,38(8) :1860-1868.
® o} [10] .GPS [Jl.
104 ,2007(S1) :53-71.
-15 . ‘ : . . , .
0 2 4 6 & 10 12 14 16 18 [11] , , GNSS
R TR/ 7. , 2017, 38 (6):
10 1459-1464.

147 -



44

[12] . .
[1].
[13] , . ,
.
[14] . ,

34(11):20-57.
[15] , ,

« 148 -

[yl

,2017,38(11) :2700-2706.

»2018,39(5) :33-37.

, 2020,

TPSN

[J].

E-mail: crq@ntsc.ac.cn

’ ’

E-mail: fuzai777@163.com

,2020,43(18) :43-46.



