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A Study of a Planar Active Phased Array Antenna using
Two-Dimensionally Coupled Slot-lines
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ABSTRACT

In this paper, a two-dimensional slotline coupling structure is proposed for the planar active phased array antenna
system with scanning the beam by coupled oscillators without phase shifters. The operating characteristics are an-
alyzed and experimentally demonstrated.

The proposed two-dimensional slotline coupling structure consists of [=§ -type slotline in the ground plane for
the coupling of E-plane and H-plane. From the simulation results of coupling strength with the variation of width,
length and the number of slotlines, the optimal coupling structure is proposed and applied to 2X35 elements of

planar phased array antenna.
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The experimental results show that the beamwidth of E-plane and H-plane are 42° and 15°, respectively, and the
scanning range is from —20° to 15° from the broadside. Therefore, it is shown the two-dimensional slotline coupling

structure for oscillator-type active phased array antenna can be applied to the planar phased array antenna system.
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SL 6.35 mm -14.82 dB
H-# 610 mm | -16.12 dB
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SO 030 mm | -14.13 dB
0.00 mm -14.98 dB
2 slotlines” | -13.29 dB
The number of slotlines | 1 slotline -15.11 dB
0 slotline -18.92 dB
100 mm” | -13.77 dB
SW-Part | | 070 mm | -14.77 dB
0.40 mm -15.18 dB
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Part 1| SL - Part 1 0.50 mm | -1637 dB
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0.00 mm | -19.50 dB
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