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Large phase-shifting channel spacing phased
array antenna with triangular grid
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Abstract: Phased arrays with large channel spacing could reduce costs and improve compatibility, but they significantly
limit scanning performance. A phased array antenna with a channel spacing of 4, was designed. The beamwidth of the ac-
tive element pattern was expanded by configuring a power divider and a coupled patch in each channel, and the scanning
capability was improved by using triangular grid array arrangement. Compared with the fully populated phased array an-
tenna, the scanning capability of the array factor was not significantly affected when the array arrangement method re-
tained only 61% of the channel number of the fully populated array. The simulation results show that the aperture effi-
ciency of the designed antenna is about 65%, and bidirectional beam scanning in the E-plane and H-plane can be
achieved, where the maximum scanning angle in the E-plane is £51° and that in the H-plane is +£33°. The design effec-
tively balances the cost, compatibility, and scanning performance of phased arrays, providing a feasible solution for engi-
neering applications requiring large channel spacing.
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