555 B 3 ) ENIE R N T S S - Vol.5 No.3
2024 4E9 J Space-Integrated-Ground Information Networks September 2024

BEZ R TAMRYGFHIZRGRS ADC W HLIERED T

% ', ®m M 3 B, BBEL, B OR?, KEHKS
(L E PR TR ARBZERT, 141 BL#HR 6100365
2. MIgASE R FE B SR A SR, 1 200240;
3HITRF BB, Had M 363105)

OB GBS R RS N R AR R A ADC AR LMERE RS TR, 32 H —FR A ADC 2 LE RS>
Wke 1o, WA L Ra=gm g . HRRRN AR A ADCHH M AR 6k BRSO SENA N RS R6  E A T
SRIE, RHASMERRIL S FH RN, ETREVURREENG, T4 @ REFETIILNMA T ARGk R ki wie,
o3 B B SI 2R BRI . A P TRFEFIAE AR G ADC e B 5 26 T I AT ik ORI A TS T A D L. T S B as R 3k
IS ADCBC B 5 56 AT A 3R T A Ge nl ik i3, iz 8530 v DU R ZS ] N i AR IR & ADC Bl T2 e
W

FHEIR: KPR AR, B asl; ERERN ; Pk

FESES: TN929.52

HAARIRAD: A

doi: 10.11959/j.issn.2096-8930.2024025

Performance Analysis of Large-Scale Digital Phased Array
Mixed-ADC Receiver in Compact Space

ZHANG Yi!, GAO Hangz, MA Songl, GUO Hongruz, XIA Bin?, ZHANG Chaoxian®

1. Southwest China Institute of Electronic Technology, Chengdu 610036, China
2. School of Electronic Information and Electrical Engineering, Shanghai Jiao Tong University, Shanghai 200240, China
3. Xiamen University Tan Kah Kee College, Zhangzhou 363105, China

Abstract: In order to evaluate the performance of large-scale digital phased array mixed-ADC receivers under the influence of mutual
coupling effects in compact spaces, a performance analysis method was proposed. Firstly, the propagation channel under the influence
of mutual coupling effects was modeled by jointly considering the three-dimensional channel model, mutual coupling effect model, and
ADC quantization noise model. Then, used a linear maximum ratio combining receiver and based on random matrix theory, a closed
form expression for the achievable rate of the system under a given antenna array topology was derived. Finally, the achievable rates of
uniform linear arrays and uniform planar arrays under different mixed-ADC configurations were theoretically calculated and numeri-
cally simulated. The calculation and simulation results both indicated that optimizing the mixed-ADC configuration scheme could effec-
tively improve the system achievable rate, and the conclusion could provide theoretical support for the design of high achievable rate
mixed-ADC receivers in compact spaces.
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