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Design of Wideband Microstrip Antenna

Mun-soo Lee, Jae-sung Chang

Summary

The radiation fields, input impedance, resonant frequency, bandwidth and Q of a circular-disc
microstrip patch antenna are theoretically investigated.

A wideband quasi log-periodic microstrip antenna is designed using circular-disc microstrip patch
antennas as basic radiatiors.

It is experimentally proved that the values of VSWR are less than 1.8 over the range of 8—12GHZ.
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Table 1. Calculated Values of a, a., Rr, Rd, Rc and R,

Antenna fom ae a R. Ra R. R
Element (GHz) €)) (mn) () () ) )
1 8.45 6.65 5.98 450.6 20, 620. 68 78,684, 39 438.51
2 9.19 6.11 5.46 454.83 22,929.47 91,240.87 443. 81
3 9.99 5.62 4.98 460. 06 25,614.75 106, 269. 92 450.03
4 10. 86 5.17 4.55 464. 30 28.461.65 123,122.38 455. 16
5 11.8 4.76 4.16 468.47 31,594.58 142.451.82 460. 14
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‘Table 2. Design Values of Zo, W, Agn and leo.

Antenna f VA W Agn leo nig nign-leo
Element (GHz) ) (mn) (=) (2o ) (mn) €2))

1 8.45 50 4.4156 24,4528 0. 69577 gt 23.75723

2 9.19 0 4 22.4838 4 2g; 44.27203

3 9.99 50 4 20. 6833 v 38 61.35433

4 10.86 50 7 19. 0264 4 4g, 75.41003

5 11.8 50 v 17.5107 4 5¢s 86.85793
Table 3. Design Values of Striplines,

Antenna Reson, freq. Charact, Imp. Line width Ag Agn/4

Element (GHz2) y () (=) (nn)
1 8.45 148 1.7015 26.101 6.52525
2 ?.19 149 1.6643 24.005 '6.00125
3 2.99 150 1.6282 22.874 5.71850
4 10.86 151 1.5928 20.3225 5. 080625
5 11.8 152 1.5582 18.7078 4. 67695
Table 4. Calculated Value of Q.

Antenna f a a R C Q

Element (GHz) (mn) (on) () (PF)
1 8.45 5.98 6.65 439 0.98874 23.0
2 9.19 5.46 6.11 444 0.83468 21.4
3 .99 4.98 5.62 4350 0.70617 19.9
4 10.86 4,55 5.17 455 0.58761 18.5
5 11.8 4.16 4.76 460 0. 50658 17.3
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Fig 2. Photograph of Designed Antenna.

2933+ 2 Network Analyzer System$ o] &3}
o MEEY GHVY Asldrwsrud HMESI
o}

0 @ 9
2 O

LX—0600—45

Fig 3. Blcck Diagram for Experiments,

Table §. Measuring Equipments for Experiments.

Equipments Model
A Sweep Osc. Hp 8,620 C
B PLUG-IN (2—18 GHZ) Hp 86,290 A
C Frequency Counter Hp 5,342 A
D Reflection Transmission Test Unit Hp 8,743 A
E Harmonic frequency Converter
F Network Analyzer Hp 8,410 B
G Phase maqnitude display Hp 8,412 A
H X-Y Recorder Hp 7,044 A
* = 7 e BARES B¢ ¢ 4 Asid. X3 A

- d1}9] Return Loss® EQ A 1948t 2
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Fig 4. Frequency Response of Return Loss
(Measured Values).
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