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Design and FPGA realization of code tracking loop in noncoherent
spectrum spread receiver
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(Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621900, China)

Abstract: The design of code tracking loop is a key sector of the realization of noncoherent spectrum
spread receiver. In order to realize the code tracking in noncoherent spectrum spread receiver, an
energy-normalization digital delay-locked loop was designed, the structure of the loop and the calculating
procedure of loop parameters were introduced. The characteristic of noncoherent spectrum spread was
analyzed first, and then the key point of the loop design was pointed out. Based on this, the design and
realization methods of code loop discriminator, loop filter, early and lag code generator were expatiated. A
set of specific loop parameters were introduced as well. Modelsim simulation results and FPGA actual
measured data prove the precise code tracking ability of the design.
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Fig.1 Structural diagram of digital delay-locked loop
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Fig.4 Simulation graph while code loop unlocked
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Fig.5 Simulation graph while code loop locked
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Fig.6 Simulation graph of data demodulation
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Fig.7 FPGA actual measured graph while code loop locked
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