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The Time Synchronization Signals of the GNSS Receiver for KSLV-II

and Their Performance Assessment
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ABSTRACT

The GNSS receiver for KSLV(Korea Space Launch Vehicle)-Il provides real-time navigation
data as well as precise time and time interval. The precise time signals provided by the GNSS
receiver that can be used for the time synchronization between onboard systems, and between
the onboard systems and ground stations have the forms of the 1PPS(One Pulse Per Second)
and IRIG-B(Inter-Range Instrumentation Group Time Code B) which are synchronized with
UTC(Coordinated Universal Time). A signal for timing faults also informs whether the time
synchronization signals are available or not. This paper describes the time synchronization
signals of the GNSS receiver for KSLV-II and their performance assessment.
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Fig. 3. Wave form of the time synchronization
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Fig. 4. 1PPS time offset under the various environments

agem, of Agele 24z 1 me] AolE 7k RF
Aol o] &3ttt FxFLAA A FHFAT]
oA EHH = 1PPSe] FHAE == Table 1914 =
T %ol R9B5E Algkd Aol 25 ns ~ 35 nsE =
AERoH, Hoe AfolE 110 ns FE2E =74
HAth 1HER G EAA AP TH AT A
EYEE AAEIEE F=FLAA Y AAEA
AR FE] B elA °P7z>
AeAT B =RoAe

'%A}zﬂ ﬁ“ﬁ“ﬂ *J71°1W

]@(Qualification Test) +F9]
AN dFH o2 FHFHAUY

S8 FH 27 A AEE IRIG-B A5 o4
A= AA3% gZ 1PPSet fARHAl A=tk
=g datA o] gAEHE FoHolE X e QUEH
ol ANFoA =A4™ IRIGB A5 AAd==
20 ns ~ +50 ns o] ATH42].

ARFH 2N EFEEE ALEAE A
NAS=E S UAA A FHFRA AN =9

() Random vib. (Z-axis, 12 gRMS)

Table 1. Relative precision of the 1PPS (ns)
Live (Static) )
Same RF ) Slmylator
Diff. RF cables (Flight)
cables
Mean -0.006 0.011 308.675"
R95 35 30 3357
Max 60 80 3407
Temperature Vacuum
Cold (@ -15°C)|Hot (@ +60°C)|([Below 1.0e-5 torr)
Mean 0.001 0.007 0.006
R95 35 35 30
Max 85 110 75
Random vibration (12 gRMS)
X-axis Y-axis Z-axis
Mean 0.072 -0.019 0.041
R95 30 25 30
Max 80 55 55
1) Large offset came from the inaccurate clock of
the simulator.

2) Relative 1PPS precision during the flight dynamics
is similar to the other cases if the mean offset
has been considered.
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