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High precise event timer and its application to satellite laser ranging

QIN Si' ,WU Zhi-bo'? | ZHANG Hai-feng'* ,ZHANG Zhong-ping' ">
(1. Shanghai Astronomical Observatory,Chinese Academy of Sciences,Shanghai 200030, China;
2. Key Laboratory of Space Object and Debris Observation, Chinese Academy of Sciences,Nanjing 210008 , China)

Abstract: High repetition rate satellite laser ranging needs to record the laser transmitting and receiving epoch by u-
sing the event timing method , which is regarded as the precise timing unit of the ranging system. This paper introduces
the principle of event timer,and the high precise event timer designed and developed on the basis of Time Digital Con-
version (TDC) and Field Programmable Gate Array (FPGA) in Shanghai Observatory. The performance of the event
timer was tested, with the timing accuracy of better than 10 ps,and the nonlinear error of a few picoseconds. Using the
shanghai satellite laser ranging system,the event timer control software was developed to measure the ground targets
and satellites. According to the feedback from the international laser ranging data processing center,the error of range
measurements reaches the accepted level which is similar with the well-known A033-Event Timer developed by Latvi-
a,and meets the application requirements of satellite laser ranging.
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Fig. 1 The principle of event timing by interpolation
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Fig. 2 Block diagram of the event timer
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Fig. 3 Event timer developed by Shanghai Observatory
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Tab. 1 Comparison of the performance of the A033

and the event timer developed in this paper
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Do (i — - pEFER A
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180 179.413 7 179.725 8 0.312
1080 1079. 258 8 1079. 577 8 0.319
1000080 | 1000079. 147 8 1000079.464 | 10.3 |0.317
100000080 {100000079.225| 17  [{100000079. 544 12 0.319
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developed by Shanghai Observatory
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Fig. 6 Dynamic sketch of matching the emiting epoches and

the receiving epoches
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Tab.2 Comparison between event timer and

A033 event timer developed in this paper
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1 ; 3 ) ) 5 )
TR RS RE | TURERSEE | SOMURSEE | DR R
/mm /cm /mm /cm
Glonass 117 6.9 1.69 7.5 2.12
Glonass 134 6.9 1. 65 7.6 1.93
Glonass 129 6.9 0.7 7.2 2.33
Beaconc 6.9 1.57 7.5 1. 69
Glonass 103 7.8 1.21 7.5 1.95
Lageosl 7.8 0.79 6.1 0.72
Galileo 209 7.8 0.79 7.3 0.98
Glonass 36 7.8 1.76 7.5 1.25
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