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The GPS Feedback Control Loop (without error averaging)
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Block diagram of GPS feedback loop (with error low-pass filtering)
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drift rate = 1.4x10-13 /day

frequency jump caused by
change of room temperature
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Frequency shift caused by sudden
change of temperature



ZIng Loop Paramelers



Simulated result

Real data

Temperature variation
is omitted here

Simulated output of
CSO locked to GPS

Allan Deviation of simulation

matches that of real data | ——___




Allan Deviation
decays as 1/1
(white phase noise)
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Observea GPPS Diurnal Vara

Fluctuation due to GPS was reduced
by increasing error averaging time



Fractional Frequency Deviation

3.5

2.5

1on using Optimized Parametfel

x 10 Fractional Frequency Deviation of CSO

-------- unlocked
locked time constant = 6e+05 sec

damping factor = 0.8
- GPS averaging = 86400 sec ,,\‘,-f"P

GPS diurnal change = -5e-09 s
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Frequency Stability of Various Signals from Simulation
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