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Scan Blindness Analysis of 1D and 2D Ka-Band Printed Dipole Array Antenna
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Abstract

In this study, an active element pattern (AEP) of a printed dipole was analyzed in 1D and 2D arrays. First, an AEP of the printed
dipole was obtained using the simulation in the 2D infinite array. The scan blindness in the 2D array occurred in the E-plane direction
at around £36°; however, it was barely observed in the 1D array. To analyze the cause of the scan blindness in the 2D array, the
dispersion properties of a unit cell was obtained and compared with the scan blindness by frequency change. The difference between
the scan blindness of the 1D and 2D arrays was clarified using the comparison of the Q value in the unit cell in the 1D and 2D arrays.
Then, the coupling of the electric field in the E-plane direction was observed when nine elements were separated between the two ports
in a linearly arranged dipole structure. Finally, the printed dipole array was fabricated, and an AEP was measured for the 11x1 and
11x3 sub arrays. The proposed theory was verified using these observations and by comparison with the simulation results.
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Fig. 1. Printed dipole element.
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E 1. ¢ty gt E g(E91: mm)
Table 1. Parameter values of the printed dipole antenna

(unit: mm)
D, Wa W, W, Wi Win
3.6 0.6 1.5 0.01 1.29 1.6
Wis W W, W Ly Ly
1.6 0.3 0.5 0.74 0.8 0.4
L L, L; Ly a
0.6 1.2 3.6 3.6 4285
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dipole arrays placed 9 unit cells apart.
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