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A Fractional-N Frequency Synthesizer for Multi-Mode
Positioning System Receivers

FENG Yan, ZHOU Haidong, WU Ting, SHEN Jia, CHEN Guican

(School of Electronics and Information Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: A fractional-N frequency synthesizer that is applied in multi-mode positioning receiver
for seven modes in three positioning systems is presented in order to solve the problem that the
receive performance is sensitive to the environment in a single GPS. All of the seven modes can
work stably and achieve lower phase noise performance by improving the method to adjust the
programmable charge pump current, and by raising the value of Q factor in tank to reduce phase
noise. The fast lock-in and accurate output frequencies of all modes are realized by using
improved multi-mode divider and MASH1-1-1 modulator. A simple circuit is proposed to expand
divide range from 64-79 to 64-95 in the multi-modulus divider. Simulation results show that the
synthesizer meets the requirements of seven modes. The performance of each mode is as follows,
the in-band and out-of-band phase noises (with respect to carrier) are not larger than —90 dB and
—119 dB at 1 MHz offsets, respectively. The reference spurs (with respect to carrier) are less
than — 56.4 dB, and the lock-in time is less than 18 ps. The total power consumption is
15.12 mW at 1. 8 V voltage supply.
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