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Study and realization of loop filter of phase noise measurement system

Chen Xiaolong ZhuLing Wang Jiali

(School of Mechano-electronic Engineering, Xidian University, Xi’an 710071, China)

Abstract: The loop filter is a key component in phase noise test systems, which determines the performance of phase

noise extraction. The filter built by digital method is an ultra-narrow-band filter. This paper presents a structure of poly-

phase decimation filter which is suitable for phase noise measurement system according to the design requirements of high

performance and ultra-narrow-band filters. The structure of the filter is improved by multistage decimation, polyphase

structure, memory optimization and multiplier optimization. The improved filter and typical filter are built in FPGA re-

spectively. A comparison of the experimental results of the two filters shows that the improved filter requires only 33.8%

FPGA resource and 54.5% computational complexity of the typical filter while meeting all system requirements.
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Fig.2 Structure of 3-level decimation filter
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Fig. 4 Block diagram of polyphase decimation filter
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D

B 11 3A04M N IRBIEEBF AR
Fig. 11  Simulation results of the polyphase structure
loop filter

4.2 THEERIE
21 P T R Z R E RS £
REZMEEHITE FPGA S B UE B A5 B 5% U5 19 4R
PAED o R 1 AR 1 2 A5 i 2
HRTTIE 2R H A 2 R ROT Y 33.8%.
1 HEBEUSNSSESEINSLAERK

Table 1 Occupied resource comparison between the direct
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