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Design of a C-band low phase noise frequency synthesizer based on phase
detecting with crystal oscillator multiplication

DONG Hongxin, TAI Zhanxiong, LI Qiang, YANG Yang, ZHU Zhonghao, SONG Yexi
(Sichuan Jiuzhou Electric Group Co., Ltd., Mianyang Sichuan 621000, China)

Abstract: The phase noise composition and characteristics of a digital Phase Locked Loop(PLL) are
investigated. A phase locked frequency synthesizer based on crystal oscillator multiplication is presented.
Compared with the traditional frequency synthesizer based on single PLL, the proposed design achieves lower
phase noise. According to the test results, the phase noise of —109.1 dB/Hz@10 kHz is achieved by the
traditional approach when the output is 6 480 MHz; while a better phase noise performance of —117 dB/Hz@
10 kHz is reached by the proposed design at the same frequency, using the same crystal oscillator PLL chip
and Voltage Controlled Oscillato(VCO), which is improved by 8 dB compared to the traditional design.
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Fig.5 Phase noise test results of the 720 MHz multi-
frequency chain
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Fig.6 Phase noise test results of the C-band low phase noise Fig.7 Phase noise test results of the frequency synthesizer with
frequency synthesizer the traditional signal PLL
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