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Research on New K-band Phased Array Dual Beam Receiving Component

GAO Zhonglan, WANG Pengyi, WANG Xin
(The 54™ Research Institute of Chinese Electronics Technology Group Corporation,
Shijiazhuang 050081, China)

Abstract; A new K-band phased array dual-beam receiving component was designed based on the RF multi-layer hybrid
board. A one-point-sixty-four Wilkinson power synthesis network was innovatively optimized and designed by using capacitor
loading technology in a three-dimensional structure, which had better performance and was smaller in size compared to tradi-
tional grid layouts. On this basis, delay compensation technology was used to accurately control the phase consistency be-
tween component channels, and the isolation metal columns were set at the dense layout of the device to eliminate the reso-
nance interference of the cavity, realizing the high-frequency and high-density reliability design of the component. The array
size was reduced while having good performance indicators, which could adapt well to the application needs of the airborne
working environment in the high frequency band. Within the designed frequency range of 19. 6 ~21.2 GHz, the input port
return loss value of the one-point-sixty-four power combining network was greater than 18 dB, and the insertion loss value of
output port and input port was less than 19. 8 dB, with good isolation and phase consistency; The vertical interconnection
structure in the phased array component was simulated and analyzed, which optimized the structure of the transmission dis-
continuity structure to achieve low-loss transmission. After testing, it was found that within the frequency range of 19. 6 ~
21. 2 GHz, the standing wave ratio of the dual-beam receiving component was less than 1. 5, the single-channel gain value of
the component was greater than 22 dB, and the phase difference between different channels was less than 20°.

Keywords: combining network; dual beam; capacitor loading theory; power divider; interconnection structure; low-loss
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