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ABSTRACT

The influence of Doppler effects on the tracking performance of a noncoherent second-order delay locked loop
(DLL) operating on a data modulated signal is investigated. For the performance analysis we consider the tracking
accuracy(steady state error and jitter) of the linear DLL and the reliability of the nonlinear loop. The nonlinear an-
alysis concerning the loop reliability makes use of an asymptotic expansion for the MTLL(mean time to lose lock)
which has been derived by applying the singular perturbation method. In particular, we give optimal loop parameters
and the optimal bandwidth of the bandpass filter in the loop arms to achieve a maximum MTLL. Since Doppler
effects can be produced comparatively in LEO system, we can expect the more reliable DLL loop design. By using
the results of the circuit simulation, the delay lock loop is synthesized in FPGA, and verified to get the GPS data

from the STR-2770 GPS simulator system. So, the synthesized logic circuit is shown to be accurately performed.
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