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Simulation Research on GPS RF Front-End Receiving
Circuit with Super-Heterodyne Structure

FAN Yuqing, CHENG Erwei, WEI Ming, CHEN Yazhou

(National Key Laboratory of Electromagnetic Environment Effects,

Shijiazhuang Campus of Army Engineering University, Shijiazhuang 050005, China)

Abstract; A GPS RF front-end receiving circuit was designed. The stage of the mixer was three and the
signal of hybrid frequency was optimized through multiple filters to suppress the image signal. Based on
ATF54143, a low-noise amplifier suitable for the front-end circuit of the receiver was designed. The
source-series negative feedback method was used to improve the stability of the circuit and simulate with
ADS. The simulation platform for the RF front-end receiving circuit based on the L1 wave band was built.
And AGC was used to achieve a large dynamic range of the RF receiver front-end. The gain, sensitivity,
noise figure, IP3 and other indicators of RF front-end were simulated by the software simulation tools. The
noise figure of the third-order intermodulation distortion receiver of the RF front-end circuit was discussed.
The simulation results show that the designed low noise amplifier has good stability and low noise figure.
The RF front-end circuit has good linearity and large dynamic range, which can provide an effective
solution for achieving stable reception of large dynamic range of digital IF receivers with multiple RF links.

Key words: RF front-end; super-heterodyne; down-conversion; automatic gain control
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