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Non-uniform superstrate resonant cavity antenna design
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Abstract: A novel non-uniform superstrate resonant cavity antenna (RCA) design method was proposed. The
non-uniform superstrate was constructed by changing the reflection coefficient at different location of the aper-
ture. The values of the reflection coefficients were determined by a given function. Metallic via was chosen as
the unit of superstrate, whose reflection coefficient can be determined by changing via diameters or by changing
unit length between vias. According these two ways, two kinds of non-uniform superstrate RCAs were de-
signed, both followed the same reflection coefficient function. The performances of two kinds of antennas were
very similar, and both satisfy the results forecasted by the reflection coefficient function. The results indicated
that reflection coefficient characteristic was the important impact factor for non-uniform superstrate RCA. Two
prototype antennas were fabricated and measured. The measured |S;; |<<—10 dB impedance bandwidth and gain
of the two antennas were both greater than 8% and 18 dBi, respectively. The gain only dropped within 1.5 dB
from the peak gain in the impedance bandwidth.
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Fig. 1 Demonstration of the RCA
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Fig. 2 Unit cells in the superstrate
(a) The metallic holes; (b) The magnitude of reflection

coefficient varied with diameter ; (c¢) The magnitude of

reflection coefficient varied with the unit cell’s length
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Tab. 1 The parameters of superstrate with varied
metallic holes
;g iij ﬁ?if” P RO A o K

0 0 5.38 0.9 38.43

1 9 5.34 0. 897 37.72

2 18 5.24 0. 888 35.75

3 27 4.99 0.873 32.96

4 36 4.71 0. 852 29. 81

5 45 4. 37 0. 824 26.61

6 54 3.92 0.791 23.57

7 63 3.29 0.752 20.75

8 72 2.32 0.706 18.18
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Tab. 2 The parameters of superstrate with varied length

of unit cells

————
;g ti; @TifL Tl R A A

0 0 6.18 0.9 38.43

1 6. 19 6.21 0. 898 38.09

2 12.45 6.3 0. 894 37.09

3 18. 84 6.47 0. 887 35.52

4 25.43 6.72 0. 876 33.49

5 32.33 7.08 0. 861 31.12

6 39.67 7.61 0. 841 28.49

7 47.69 8.43 0. 815 25.68

8 56. 86 9.9 0.779 22.65

9 69.03 14.43 0.722 19
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Fig. 3 Configuration of radiation element antenna
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Fig. 4 Configurations of non-uniform superstrate RCAs
(a) the antenna A; (b) the antenna Bj;
(¢) the antenna C; (d) the antenna D
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Fig. 5 The prototype of RCAs
(a) The radiation element antenna; (b) The
supertrate for RCA A; (¢) The RCA A; (d)
The superstrate for RCA C; (e) The RCA C
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Tab. 3 Performances of the antennas
R 9D 25 (dBD % (dB)
A 8.28 18.71 —20
B 8.97 18. 65 —18.1
C 8.28 18.73 —18.4
D 8.97 18. 65 —18.1
S A 8. 19 18.02 —23.8
S C 8. 41 18. 04 —22.9
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