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Design of Digital IF System Based on Hybrid Beam Forming
Architecture
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2. Nanjing Guobo Electronics Co., LTD ,Nanjing 211111)

Abstract: The system architecture based on hybrid beam forming was studied, a new hybrid
beam forming architecture was proposed, and highly integrated broadband transceiver chip AD9361
and all programmable SoC was used to build a multi-channel digital intermediate frequency system.
The test results showed that the scheme was stable and reliable, and could meet the demands of large

bandwidth and high speed transmission.
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Fig.1 Hybrid beam fully connected architecture
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Fig.2 Partial connected architecture of hybrid beam
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Fig.3 Hybrid beam forming architecture based on AD9361
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Fig.4 Beam performance comparison
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Fig.5 Digital IF block diagram
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Tab.1 Design index of digital IF system
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Fig.6  Synchronous control circuit
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Fig.7 Data interface between the AD9361 and ZYNQ
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Fig.8 SPI control interface read timing
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Fig.10  Simulation diagram of transmission data
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Fig.11 Spectrum diagram of transmitted signal

ADI9361t 5 5 5 | K &S D18 8 0 dBm,
RUEME TR R LS HE R —7 dBm, ML ¥ (4 N
—7.3 dBm, # i # I A, W B & 97 98 0 2 40
MHz (1) K7 58 23K .

4 % HRE

SCHR O R RS TR 2 e R R A BEA T T W5 00
B, B T B AR S D R IR BRAA | I X 90 TR T
W YEREREAT 105 BB, 6 2 RN A By
R B 5K 5[R0S0 B B R G AT T
BT, SEEL T DU A A WO B R AR S .
AR R RGBT IER, I 2 IR AR 20K .

Z % x Wt

(1] Juis %, W30, miva#r , 455G B shil (5 & R34 54 T Gk
HORTTL PR A7 BB, 2014,44(5) : 551-563.

(2] Zfhnk, ok [, AH O 3 TR A R R 2244 1 5400 &R 48
Ji it [T]. A sk 5 AR ER , 2020(12) :190-193,197.

[3] YuX, ShenJC, Zhang J, et al. Alternating minimization algo-
rithms for hybrid precoding in millimeter wave MIMO systems
[J]. IEEE Journal of Selected Topics in Signal Processing,
2016(10) : 485-500.

(4] 2ol JE TR A M IR A BB SR DFFE [ D] b5t A at e
FLR 2, 2018.

[5] Alkhateeb A, El Ayach O, Leus G, et al. Channel estimation
and hybrid precoding for millimeter wave cellular systems [J].
IEEE Journal of Selected Topics in Signal Processing, 2014
(8): 831-846.

[6] Huang H, Song Y, Yang J, et al. Deep-learning-based millime-
ter-wave massive MIMO for hybrid precoding[J]. IEEE Trans-
actions on Vehicular Technology, 2019 (3): 3027-3032.

[7] Kumar P A. FPGA implementation of the trigonometric func-
tions using the CORDIC algorithm [ C]. 2019 5th International
Conference on Advanced Computing & Communication Sys-
tems (ICACCS), Coimbatore, India, 2019: 894-900.



