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A nonlinear behavioral modeling method of receiver

LI Minyue, CHEN Chongchong, LU Hongmin, MENG Xiaojiao, WANG Wen
(School of Electronic Engineering, Xidian University, Xi’an Shaanxi 710071, China)

Abstract: A method for modeling receiver behavior based on polynomials is presented. First, a
Hammerstein model structure is employed to build a receiver behavior model, and nonlinear module and
memory linear module are utilized to characterize receiver nonlinearity and memory effects, respectively.
Secondly, the nonlinear module parameters and the linear module parameters of the behavior model are
identified by using the Fourier series and the least square method. Finally, the receiver nonlinear behavior
modeling method is verified by simulation data of the receiver ADS model. The AM—AM characteristics
and signal-tone time—domain waveforms of the ADS simulation and behavior model are compared and
analyzed. The experimental results show that the AM-AM characteristic curve and the time—domain
waveform of the receiver behavior model agree well with the ADS simulation data. The proposed method
can predict the receiver's nonlinear response, and shows theoretical value for evaluating receiver
nonlinear effects in complex electromagnetic environments.
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Fig.1 Basic structure of receiver

B 1 HEHLEEA S

FEWALEA WA T LR — AN JRAEL AR, J) — D RICAZRONY . AEL RO R IR AR 5]
B, A A B B M R 43 e B 25 R A o TC NG RN T EE R BLE D e AR A L, R AR P
G5 A AT T 20 A OG5 2 AT R AR G o FERR RN N IR AETE R L S0 A IR
AU, AR P |k I B AR AR RE BB 2, 38 BUAR O S 800 oA, 3 R BOCAZRON I L i h
WAEAE— SRR O, AN 2 . R BRI 1 R HLIE AR .

LR MR AT 43 Ry Te i A AR R AR AR RN IO B AR 2R R A FEM AME S AT S /N T R AW R T,
Al DU KRG WICIL RN, P i £ — S e A A R R vl LA o RS i i 3R R e . HABRE MR, REMIC
MR FEFE AN T 20, ARG ToIC A B RN PG .

R R0, RAHC IR S R 8 B B Hammerstein

TR A Shy B2 e ML 1 Al SR e SR | LA 254 O S AT

ALkt T RA M A LVET RGO R FL A AR R 0 | memomtess | ) | )
PESCAIL A Al 28 PR P 5 S AZ R 4 S L AR 4 ey A ) 4 PR 2 nonlinearity finear system
B, B hx(n) ARG S, yn) S, 2(n) &tk

? %\ éﬁ E/‘J iHAIJ/\ . time domain time domain or

frequency domain

Fig.2 Structure diagram of Hammerstein model
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