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The Method of Eliminating Nonlinear Effect for Radio
Frequency Module

YANG Jun, ZHANG Chuar sheng, ZHOU Yong bin
( College of Medatronics Engineering and Automation, National Univ. of Defense Techrobgy, Changsha 410073, China)

Abstract: The nonlinear effect of phase performance and the dependency relationship of envelope delay with the change of frequency
for a radio frequency module are owed to a good many factors uncertainty, which may cause the waveform of output radio frequency signal
to be distorted. Based on the recursive least square adaptive filier, the novel method to eliminate nonlinear effect of radio frequency
module was proposed. By regarding the GPS simulating system as an example, the model parameters were estimated precisely by using its
self revising module, software radio technique and digital signal processing technique. Then in order to eliminate the nonlinear phase and
variable envelope delay, the synthetic signal in baseband was processed using a digital fiker, which was the inverse filter of radio
frequency module. The corresponding computation was accomplished utilizing the self programming emulating package with the help of
Matlab. The simulation resuls indicate that the method propoesed in this paper can eliminate the impact on radio frequency signals by the
nonlinear effect of phase, and the waveform distortion of output signals can be reduced to less than 0.01 percent.
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Fig.4 Characteristics of radio frequency module and adaptive filter
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Tab.1 The simulation results obtained using the self programming emulating package
PRN (de) (/' s) (rad) B Baver
1 26+ 21512 7538 150 W7
2 52+ 21256 7638 £50 7
3 78+ 63 512 7738 £50 37
I ga 4 104+ 2V 128 7838 £50 Qv 7
5 130+ 105 512 7938 50 Sy 7
6 156+ 2V 512 8038 £50 6y 7
7 182+ 147512 8138 £50 T
8 208+ 21 64 8238 £50 87
I 26+2Y512 7538%50 W7 O18x1077 181X 1077
2 52+ 21256 7638 £50 7
3 78+ 63 512 7738 £50 37
0 P 4 104+ 2V 128 7838 £50 Qv 7
5 130+ 105 512 7938 50 Sy 7
6 156+ 2V 512 8038 £50 6y 7
7 182+ 147512 8138 £50 T
8 208+ 21 64 8238 £50 87
1 , I GA Q P ,
, 0.01%
, GPsS , ,
> 0.01%
, , . GPS L. , 2008, 30(6) : 101= 106.

R R .. [J]. , 2008, 30(5) : 49— 55.

Barquinero C, Sulrez A, Herrera A, etal. Complete Stability Analysis of Multifunction MMIC Circuis| J]. IEEE Transactions on Microwave Theory
and Technioues, 2007, 55(10): 2024- 2033.
Hay C. Standardizzd GPS Simulation Scenarios for SPS Receiver Testing| C]//IEEE/ ION Position, Location, And Navigation Symposium, United
States: 1EEE, 2006.
Faulkner M. An Automatic Phase Adjustment Scheme for RF and Cartesian Feedback Linearizers| J]. TEEE Transactions on Vehicular Technology,
2000, 49(3): 956— %4.

. [M]. : , 2002: 64- 68.



