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Design of a Frequency Calibration System Based on
GPS Disciplined Rubidium Clock

MA Xu , KONG Wei , SUN Hai-yan
(Beijing P.O. Box 5136, Beijing 100094, China)

Abstract : Periodical calibration of frequency standard for GNSS receiver is an important measure to guarantee the
positioning precision. The working principles and hardware structure of frequency calibration system based on
GPS disciplining Rubidium clock are introduced. The frequency calibration experiment validates that this system
has achieved the preferable long frequency accuracy and short frequency accuracy, which ensures the calibrated
frequency standard precision.

Key words : GNSS receiver; frequency calibration; GPS disciplined Rubidium clock; time difference measurement

1 51 &

GNSS F:fEuh FL M T DE M A G
BB T XSO % 0 R0 4 B IR 55
N T SEPIZINRE , GNSS He v #R LA ks B 1 i
FHbR R GNSS FEUSHL R A B 4 A3k A J32 1 () 43t
AR, AR 0 A AR R e P S
L DR BE o B TR A R e R AR AR R
RIS 38 A R A TR RS e bR o B T )N
TAET 5 x 1071, PR 22 X i Ji b o 30 0B A 7 45
SRAHEL | DL A SE A 45 T e ) T 5
PERIMERAYE . AT, 450 bR M U D AR E R A AE

* UGS EHHET2011 - 04 - 11;18E HEF:2011 - 09 - 22
HEWB B RSHEAF R L% (863 it X)) B

AT SR R G A T AR T
S B BB T — SR 5 5
TG, W BB B 0 AL 7RO GPS IR
BB B R S A SO RS TR
N

2 RETEREREHET

GPS Yl i S b 43t A5 e R GEKE GPS 9 Ak B st
BARBRE R RS A SRR IR T AR F I K
AP RAEAURT N, 4L — > HA i EE S 5 IR
WRIHERGL . RGHIT GPS 1RBEATRTHA 1 PPS 5
S IR AR A R AT 0 A A R IO R A

Foundation Item: The National High — tech R&D Program(863 Program) of China

- 109 -



www . teleonline . cn

RLIREAR

2011 4F

A A TR B R AR A S A AR R G e, DAk
[N 1 AR SRR R IR B A I A B P

B, FH AR 3 0 XA B 3R IR Aty T 5 g 00
B, FE X AR R R A TR B AR A

-5 57 > R GEALN, B AT RE ST BT R Gl i
Blls BB SRS H IR0y RGL IR R &
G R RGER . REHABIE 1R,

——————

L AESEHASL | BMEER S
: P I e T
A AR, g [PEST g FRW R AL

EunarEs |

bt AHEEER

1 1

| srms | | meaw

| srwmmas |

AC220VH Rk

Bl 1 GPS G iAs 3 452 i 2R Ge i 1 AL
Fig.1 Block diagram of the GPS disciplined Rubidium clock frequency calibration system
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Fig.2 Block diagram of the frequency reference

source sub — system
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Fig.3 Block diagram of the frequency test sub — system
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Table 1 Frequency calibration test result( frequency accuracy)

Ii#] [T EsF 1) /s R A RT3
1 -4.60x 10"
2 -2.90x 10~ "
4 -2.90x 10~ "
10 -2.920x 10!
50 -2.932x 10!
100 -2.916x 10~ 1

x2 HERELRER(FRBEE)
Table 2 Frequency calibration test result(frequency stability)

(i1 JHsF 6]/ ms AR ER - (R

1 1.61x107°
10 1.65x 10710
20 7.66x 1071
100 3.80x 1071
1000 8.01 x 1012
10000 1.67x 10712
100000 3.47x107 1
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