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Abstract
In this paper, a compact dongle sized UWB antenna is presented.  
The proposed antenna consists of a dongle size radiator and three 
rectangular slots to achieve ultra-wideband impedance bandwidth 
from 3 GHz to 10.6 GHz, respectively. The overall layout make 
the antenna have a size of 15×37 mm2 which is suitable for UWB 
communication. Moreover the antenna has a peak gain of 4dBi, 
group delay profile is within 1ns and has a satisfactory radiation 
characteristics.
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I. Introduction
Recent advances in UWB communication and demand in 
wireless personal area network (WPAN) network has resulted 
in increased research and development of UWB antennas [1-5]. 
Ever since the release of FCC guidelines, demands in design 
and development of dongle sized UWB antennas to make it 
compatible with USB dongles for UWB communications. Size 
constraint of various wireless devices has resulted in development 
of dongle sized antennas which stimulated in proposal of many 
miniaturization techniques as reported in [6-8]. During the last 
few years of research, few USB compatible UWB antennas have 
been developed [9-10]. 
In this paper, a compact sized antenna has been proposed which 
is easily integrable with USB dongle. The Antenna exhibit a 
broad impedance bandwidth which covers almost the full UWB 
spectrum.  Rest of the paper is organized as follows.  Section 
II deals with dongle size antenna design and analysis of some 
parametric study. Result and discussion is presented in section 
III with concluding remarks in section IV.

  (a)                                        (b)
Fig. 1: Layout of the Proposed Dongle Size Antenna (a) Front 
View (b) Rear View

Fig. 2: Effect of Slots on Impedance Bandwidth

II. Antenna Design and Parametric Study
The layout of the proposed dongle size UWB antenna is shown 
in fig. 1. The designed antenna has a radiator section which is a 
simple integration of an elliptical and square section. The height 
of the patch is taken to be λg/4 at 6.85 GHz. The antenna is fed by 
a microstrip feed line with a characteristic impedance of 50 Ohms. 
The antenna is realized on FR4 substrate of relative dielectric 
constant of 4.4 with height of 0.787mm.  Moreover as depicted in 
fig. 1, three rectangular slots are etched from the radiator, in order 
to improve the impedance matching at frequencies between 3GHz 
and 6.5GHz, respectively. The designed antenna is realized by 
finite integration technique using commercially available software 
CST Microwave StudioTM [11]. In order to have better insight of 
the effect of slots, a comparative study has been shown in fig. 2. It 
is observed that impedance matching increases, when the slots are 
introduced. Better insight of the effect of slots on S11 characteristics 
is studied through rigorous parametric studies with variation of 
lengths of the slots which is discussed subsequently. 

Fig. 3: Effect of Length of Slot S1 on S11 Characteristics



IJECT Vol. 6, IssuE 1, spl- 1 Jan - MarCh 2015  ISSN : 2230-7109 (Online)  |  ISSN : 2230-9543 (Print)

w w w . i j e c t . o r g 100   InternatIonal Journal of electronIcs & communIcatIon technology

Fig. 4: Effect of Length of Slot S2 on S11 Characteristics

Fig. 5: Effect of Length of Slot S3 on S11 Characteristics

The parametric study in fig. 3 reveals that, as length S1 increases, 
the impedance matching deteriorates around frequencies 5GHz 
to 6.5GHz and the best value of S1 is found to be 9.5mm. Similar 
results were obtained for the slot of length S2 by parametric study 
as depicted in fig. 4. As the slot length S2 is decreased, impedance 
mismatch is observed around frequencies 4GHz to 5GHz. Also 
if the slot length S2 is increased then impedance mismatch is 
observed around frequencies 6GHz to 7GHz is observed. Best 
result is obtained at slot length of S2 at 9.5mm. Parametric study 
for slot of length S3 is also performed as shown in fig. 5. And 
best impedance matching is observed at slot length of 4.5mm. 
Moreover the final values of the parameters are listed in Table 
1.

Table 1: Dimension of the Proposed UWB Antenna

Parameters Size(mm) Parameters Size(mm)

Lsub 37 S1 9.5

Wsub 15 S2 5

Lg 25.75 S3 4.5

L1 5 L2 34.5

Lf 4 Wf 1.5

III. Results and Discussions

Fig. 6: |S11| Characteristics of the Proposed Antenna

Fig. 7: Average Current Distribution at (a) 3.5 GHz and (b) 5.5 
GHz.

The designed antenna exhibits an impedance bandwidth that 
ranges from 3GHz to 10.6GHz as shown in fig. 6, which shows 
that the antenna is perfect for UWB communication. To have 
better insight of the antenna performance, current distribution 
plots at frequencies 3.5GHz and 5.5GHz is shown in fig. 7. 
As seen earlier from fig. 2, that the designed antenna has large 
impedance mismatch at frequencies between 3GHz to 6.5GHz, 
and then introduction of slots improves the impedance matching. 
This process is best understood from the current distribution plot, 
which shows that at frequencies 3.5GHz and 5.5GHz, the current 
flows along slots, which improves the resonance characteristics. It 
is observed that at lower frequencies around 3.5GHz, the surface 
current density is more along the edge of the slot of length S3, 
and as frequency in increased all the three slots resonates as is 
revealed from fig. 7, that the surface current is concentrated along 
the edges of all the three slots. This explains the contribution of 
the slots to improved resonance characteristics of the antenna 



IJECT Vol. 6, IssuE 1, spl-1 Jan - MarCh 2015

w w w . i j e c t . o r g InternatIonal Journal of electronIcs & communIcatIon technology  101

 ISSN : 2230-7109 (Online)  |  ISSN : 2230-9543 (Print)

and hence provides a large impedance bandwidth from 3GHz 
to 10.6GHz.

Fig. 8: Gain Plot of the Antenna

Fig. 9: Group Delay Profile of the Antenna

 
                          (a)                                              (b)

                             
                                                        (c)
Fig. 10: Radiation Patterns at (a) 3GHz (b) 7GHz and (c) 
10GHz

The peak gain of the antenna is found to be 5.8dBi as depicted 
in the gain plot of the designed antenna in fig. 8. Moreover the 
designed antenna is distortion less, as studied and confirmed from 
the group delay plot in fig. 9. It shows that the group delay is almost 
within 1ns throughout the operating band. Also the radiation 
patterns at frequencies 3GHz, 7GHz and 10GHz is shown in Fig. 
10. The radiation patterns are fairly stable as evident from the 
figure. Moreover the radiation pattern of the antenna is found to 
be omnidirection in the H-plane.

IV. Conclusion
This paper proposes a very compact UWB antenna suitable for 
integration in a dongle. The antenna is having a dimension of 
15mm x37mm. The proposed antenna is having a fairly stable 
radiation pattern and distortion less characteristics confirmed from 
the group delay profile. Also the peak gain of the antenna is 5.8dBi. 
The overall performance of the antenna suggests that the designed 
antenna is perfectly suitable for UWB communication.
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