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Optimal Design of DPLL based on FIR Filter
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Abstract

The digital phase-locked loop(DPLL) is one of the circuits composed of a digital detector, digital loop filter,
voltage controlled oscillator, divider, and etc. as a fundamental circuit, widely used in many fields such as electrical
and circuit fields. In order to improve the performance of the DPLL, research has been conducted to improve the
performance of the digital loop of the DPLL. An infinite impulse response(IIR) state estimator, which is a
mathematical algorithm, is used as one of various methods for improving performance. In this paper, we propose a
DPLL based on FIR(Finite Impulse Pulse Response) state estimator. A DPLL using the Frobenius norm-based state
estimator, which has more robust performance in inaccurate situations than the minimum variance FIR filter. The
Frobenius norm-based FIR filter has robust performance against disturbances by minimizing the norm of the gain, and
in this paper, we propose a numerical method to optimize the Frobenius norm gain. The superior performance of the
new DPLL is verified through performance comparison with the existing DPLL through simulation.
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Fig. 1. Digital phase locked loop
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