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Abstract

This paper presents the optimum design method for T-shaped microstrip-line-fed slot antennas on various
substrates. Since the impedance bandwidth of the antenna depends highly on the vertical offset position and the
length of . horizontal strip conductor, we derived the formulas regarding these design parameters to get the
maximum bandwidth. The formulas can compute the offset position and the length of horizontal strip conductor
for any given substrate parameters. We compared the results obtained by using these design formulas and the one
obtained by the simulation for each slot width, and it showed very good agreement.
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Fig. 1. Geometry of a T-shaped microstrip-line-

fed slot antenna.
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“Table 1. Microstrip slot antenna and substrate dimensions.

Case &r h(mm) h/Ag L(mm) Ag(mm) wa(mm) A o(mm) f«(GHz) B(ov;:;“
1 102 0.635 0.0053 60 120 0.596 161.9 1.853 50.8
2 102 1.27 0.0106 60 120 1.192 161.9 1.853 51.5
3 2.2 0.787 0.0065 60 120 2.398 140.7 2.132 63.8
4 22 1.575 0.0131 60 120 4.795 140.7 2.132 69.8
5 43 1 0.0083 60 120 2 152.8 1.963 60.2
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Fig. 2. The ratio of offset to slot width (W) for
five different slot antennas.
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Fig. 3. Comparison of the offset value between
the simulation and the formula.
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Table 2. Comparison of optimum results for each case.
Case (mvf;) (nf‘r’n | (r:;’:l) welW | %BW | Case (me u nf‘:n | (n‘::;) welW | %BW
12 35 22 | 01833 | 258 12 38 26 | 02167 | 121
1 24 25 44 | 01833 | 523 2 24 28 51 | 02125 | 431
36 20 68 | 0.1889 | 476 36 2 78 | 02167 | 503
12 43 17 | 01417 | 541 12 46 204667 | 384
3 24 34 35 | 01458 | 638 4 24 36 4 | 01667 | 698
36 27 59 | 01639 | 556 36 28 61 | 0.1694 | 635
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Fig. 4. Comparison of the length of the horizo-
ntal strip conductor(/s) between the simu-
lation and the formula.
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Fig. 5. Comparison of the measured and simula-
ted return loss for case 4. L=60 mm, W
=24 mm, wy=4.795 mm, £=1.575 mm,
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