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Experimental Study of Large Bandwidth Three-Offset
Microstripline-Fed Slot Antenna

Yong-Woong Jang

Crgund plane

Abstract—The proposed novel three-offset shaped mi-
crostripline-fed slot antenna has a radiation pattern similar to the
conventional microstrip slot antenna and the advantage of more
bandwidth. The measured bandwidth is approximately 1.796
octave (VSWR < 2.0). Experimental results for the impedance
loci and the radiation patterns are also presented.
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Index Terms—Bandwidth, feed line, microstrip antenna, offsets,
slot antenna.

|. INTRODUCTION I o N
ICROSTRIP antennas offer the advantages of thir Mizing iy leedling

M profile, light weight, low cost, and conformability to a . . .
shaped surface and compatibility with integrated circuitry. The ' .
slot antenna has been investigated since at least the 1940s [1], Gt e—eh—] Dffeat s T
and is treated in many electromagnetic textbooks [2], but the ortar E ) 5__1:"'4_ ~
major drawback of microstrip antenna in its basic form is its ¥ ,'I'_"'E.g;':';'. Tm J
inherently narrow bandwidth. The narrow bandwidth of these st -
antenna is a major obstacle that restricts wider applications. P

In general, transverse or slanted slots are cut in the ground ¥

plane of a microstrip line and present series impedance to the -

feed line. Y. Yoshimura [3], D. M. Pozar [4], and Sarré b

al. [5] demonstrated simple techniques of narrow band (a few N

percent of the bandwidth [5], [6]) matching of the slot radiator.

In order to overcome this difficulty, Y. Yoshimura shifted therig. 1. Structure and design parameters of antenna.

feed point from the center of the slot and short-circuited the

feed microstrip through the dielectric substrate with the sligtic. As will be seen, it is easily implemented at microwave
side, which is located further from the feed input. A similafrequencies and exhibits extremely broadband performance.
technique of feed-point shifting close to the slot end was used

by D. M. Pozar. In both cases, the offset of the feed point leads Il. ANTENNA STRUCTURE AND EXPERIMENTAL RESULTS

to perfect impedance matching in a narrow frequency band.pesign parameters of the antenna are shown in Fig. 1. The slot
Therefore, a number of techniques for widening the mlcrostrpgngth and width aré, andV,. Thez-directed feedline section
antenna bandwidth have been proposed. Bandwidths of 4%y |engtii,, andl, is the length ofy-directed stubs. The loca-
for b-directional slot and 24% in the case of the cavity-backgy, of these stubs relative to the center of the slot is specified by
radiator were observed [7]. Recently, microstripline-fed slQfgcs, o ffset,, andoffset s, as shown in Fig. 1. The microstrip
antennas with 60-70% bandwidth have been investigated [§ledline width isW; the width of line. WhenW; is 4.796

[9. mm at the center frequency 3.5 GHz, the guided wavelength

_In this_le_tter, we p_resent the ch_aracteristics of thethree—offs(gt)\g) is 62.524 mm. The fabricated antenna dimensions are
microstripline-fed single-layer single-slot antenna. Measur@sd: 50 mm(0.8X,), W, = 32 mm (0.51),), &, = 2.2, h =

2:1 VSWR ban.dwidth is ;.796 octave, which is considerably s7s mm (0.025),), W; = 4.796 mm (0.077),), lu = 23
Iargerthap previously achievable [3]-[9]. The three-offsets angm (0.368),), I, = 10 mm (0.16),), offset, = 9.0 mm
other design parameters of the antenna lead to the |mpeda@p§44)\g)7 offset, = 5.0 mm (0.08),), offset; = 3.0 mm
maiching in a wide frequency band. This single-layefp g4g),). The characteristics of the antenna are sensitive to
single-slot microstrip antenna retains the thin profile charactgfe antenna design parametéts, W,, Iy, L, W), and de-
pend highly onoffset,, offset,, offsets. The input impedance
Manuscript received March 11, 2001; revised August 30, 2001. and the VSWR of the antenna is measured with an HP8510 net-
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Fig. 2. Measured VSWR.

o Wy

5 Fig. 4. Measured radiation pattern in-= plane atf = 3.5 GHz, - -:
Cross-Polarization, —: Co-polarization.
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Fig. 3. Measured impedance locus.

(1.722-5.977 GHz) for a VSWR less than 2.0. In this case, \
obtained the measured result, exhibiting three-resonances cl
acteristic, which can be contrasted with that of slot antenn
having a conventional microstripline-fed structure. This is als
due to be the effect of the broad band of the antenna.

Fig. 3 shows the measured impedance loci exhibiting a mul
looped characteristic, which is to be contrasted with the conve
tional microstripline-fed structures having a single loop.

Fig. 4 presents the measured pattern- plane at 3.5 GHz. iy 5 measured radiation pattern in-=
After the calibration using a horn antenna, | have been measute@s-polarization, —: co-polarization.
the radiation pattern of the far field.

Fig. 5 shows the measured patternyix plane radiation pat-
tern at the same frequency. The pattern imithe andy—=z plane
is symmetrical with respect to zenitl = 0). The half-power
beam widths are 60in the z—z plane and 68in thex—z plane
at 3.5 GHz.

plane atf = 3.5 GHz, - -:

tics of the antenna depended highly on the design parameters.
This single-layer single-slot microstrip antenna retains the thin
profile characteristic, and it is easily implemented at microwave
frequencies and very broadband. The experimental bandwidth
is 1.796 octave (1.722-5.977 GHz) for a VSWR less than 2.0.
As this antenna has the characteristics of broad bandwidth,
low profile, and lightweight, it may find applications in PCS,

In this letter, we studied a three-offset microstripline-fetMT-2000, mobile communications, satellite communication,
printed slot antenna having large bandwidth. The characterisid wide-band communication system.

I1l. CONCLUSION
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