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Design and Manufacture of X-Band 10x10 Waveguide Slot
Array Antenna for SAR
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Abstract

The X-band 10x10 waveguide slot array antenna for SAR is designed, fabricated and measured. The array antenna
is designed using the equivalent circuit model based on the field distribution of the dominant mode, TE, and EM
simulation. The method to decide optimum angle of the centered inclined slot(coupling slot) and the optimum offset
of the longitudinal slot(radiating slot) is provided. The designed antenna structure is EM simulated and fabricated. The
measured return loss bandwidth is 180 MHz at 9.15 GHz , the side lobe level is below —25 dB, HPBW is about

9°, and the gain is 25.5 dB. These results are similar to the simulation data.
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Fig. 1. Geometry of waveguide slot array.
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Fig. 2. Equivalent circuit model(MxN slot array).
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Fig. 3. Equivalent circuit of coupling slot with the
matched load.
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Fig. 4. Conductance as a function of resonant longi-
tudinal slot offset.
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Table 1. Slot offset length(Side love level -30 dB
Chebyshev array).

X11 X12 X13 X14 X15
0.248 0.4141 0.6451 0.8472 0.9656
X21 X22 X23 X24 X25
0.4141 0.6921 1.0797 1.4206 1.6212
| X31 X32 X33 X34 X35
0.6451 1.0797 1.69 22333 2.5567
X41 X42 X43 X44 X45
0.8472 1.4206 22333 2.968 34128
X51 X52 X53 X54 X535
0.9656 1.6212 2.5567 34128 3.938
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