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Abstract: 

In this paper, a T-slot loaded circular disk microstrip patch antenna was designed using 

HFSS Microwave Studio at a resonant dual frequency of 4.37 GHz and 5.19 GHz. The 

antenna  parameters are calculated such as a dual bandwidth was obtains as 105.8 and 137.6 

MHz compared with 73.7 MHz for CMSA , return loss,  VSWR values are 1.08 and 1.138 for 

corresponding two resonant frequencies and calculated 2D and 3D radiation pattern and a 

good agreement was obtained for this antenna after approximate the dimensions of the T-slot 

to zero. 

Keywords: VSWR, Radiation Pattern, Bandwidth, Gain, return loss. 

 

 هي سطح الوشع لتحسيي عرض الحسهت الوسدوجت Tتصوين هوائي شريطي دائري بقطع حرف 

 شعباى سلنه رائذ داوود سلنه راًيا أحوذ بذ اللهع زكي

 قسن الفيسياء , كليت العلوم , جاهعت البصرة

 :الخلاصت

لغزض سٌادج كفاءج الهىائً   Tفً الذراسح الحالٍح صون هىائً شزٌطً دائزي هحول تفرحح على شكل حزف 

(. هن اهن النرائح الرً حصلنا علٍها HFSS) Ansoftالشزٌطً الذائزي وذحسٍن عزض الحشهح الرزددٌح تاسرخذام تزاهح 

  و  4.37عنذ الرزدد الزنٍنً الوشدوج  MHz 105.8 و MHz  137.6فً الذراسح الحالٍح هى عزض الحشهح الوشدوخح 

GHz  5.19  37.3هقارنح هع MHz   عزض الحشهح الأحادٌح للهىائً الشزٌطً الذائزي وكذلك ذن حسام كوٍح الفقذ

للرزدداخ الزنٍنٍح الوشدوخح وذن حساب الهٍكٍل الاشعاعً  1.138و 1.08و ونسثح الوىخح الونعكسح الرً كاند تحذود 

هقارتح تصىرج هثالٍح عنذ ذقزٌة اتعاد القطع  ثنائً وثلاثً الاتعاد وعنذ للوقارنح هع الهىائً الشزٌطً الذائزي كاند النرائح 

 .الى الصفز

 .كوٍح الفقذ ،الرحصٍل ،عزض الحشهح ،الهٍكل الاشعاعً،  نسثح الوىخح الونعكسح الكلواث الوفتاحيت:

 

1. Introduction 

A simple microstrip patch antenna 

consists of metallic patch and ground 

between them is a dielectric medium called 

the substrate. The microstrip antennas are 

one of the most promising technologies in 

the wireless communication due to their 

low profile, reduction in size, easy of 

fabrication, integrability with millimeter 

,microwave circuits, communication 
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purposes especially in military and civilian 

applications [1, 2]. 

 A number of theoretical and 

experimental researches have been done to 

improve the bandwidth of the antenna [3, 

4]. Loading of shorting pins and stacking 

of patches are some techniques utilized to 

increase the bandwidth of microstrip 

antennas [5, 6]. Different shapes of slot 

loading in fed patch can also enhance the 

antenna bandwidth [7, 8]. 

 In the present paper the 

multiresonator techniques was utilized by 

introducing the slots in the patch, which 

improves the antenna bandwidth. The 

antenna geometries are presented 

theoretically, this is a T- slot loaded disk. 

Both geometries are analyzed using finite 

element method [9].  

Antenna Design  

The geometry of single layer MSA, 

feed by coaxial probe, around in which T- 

shape slot is shown in          Figures (1-a) 

and (1-b) .  

The design of the antenna begins 

with a circular microstrip antenna with 

patch radius 15 mm. The substrate chosen 

for the proposed antenna is FR-4 epoxy 

with dielectric constant, 4.4r and a 

thickness of 1.6 mm. Two rectangular slots 

with sizes of 
)TLL( HSVS 
 18 mm × 18 

mm × 2 mm were made on the circular 

patch antenna. The dimensions of the 

substrate are taken as 
)hWL( SS 
60 × 60 

× 1.6 mm
3
 and the dimensions of the 

ground plane is taken as 
)WL( SS  60 × 60 

mm
2
. All dimensions of this proposed 

antenna are shown in Figure (1) and 

recorded in table (1). 

 

Fig.1. the dimensions of T-s lot loaded 

CMSA. 

 

Table I: List of design parameters of 

Antenna. 

 

2. Result and Discussion: 

Fig. 2 shows the simulated and 

measured return loss of the T-slot antenna. 

The measured impedance bandwidth at -10 

dB return loss was 105.8 MHz, ranging 

from 4.328 to 4.4339 GHz, and 137.6 

MHz, ranging from 5.12173 to 5.2593 

GHz, with a return loss of -28.30 dB, -

23.80 dB respectively. 

The VSWR values are 1.08 and 

1.138 for the corresponding two resonant 

frequencies indicating a good matching 

conditions with dual band frequencies 

shown in Fig (3). Fig. 4 show that the real 

part of input impedance 𝑍𝑖𝑛 at resonant 

frequency (4.37 GHz and 5.19 GHz) is 

approximately equal to 62 𝛺 and 68 𝛺 

respectively, while the imaginary part 

equal to 0.5 and 0.3 which is 

approximately equal to zero . 

Figure (5) and (6) represent 2D and 

3D radiation patterns at 4.38 GHz and 5.19 

GHz   when     & 90 respectively, and 
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Fig. (7) shown the electric and magnatic 

current distribution on the circular patch 

with loaded T-slot. 

3. Conclusions 

The simulation design T-slot loaded 

circular disk microstrip patch antenna 

using Ansoft HFSS Microsoft, at a 

resonant dual frequency of 4.37 GHz and 

5.19 GHz. A dual bandwidth was obtained 

as 105.8 and 137.6 MHz compared with 

73.7 MHz for CMSA and the VSWR 

values are 1.08 and 1.138 for 

corresponding two resonant frequencies 

indicating a good matching conditions with 

dual band frequencies. 
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Fig. 2. Return loss for the T-slot  loaded  

CMSA. 

 

Fig. 3.VSWR of the T-slot loaded patch 

antenna at the frequency 5.19GHz. 



JOURNAL OF KUFA – PHYSICS, Vol.9, No.1 (2017) ___ ___Zeki A. Ahmed; Ranya M. Dawood; Raed M. Shaaban;  

                                                                                Raed M. Shaaban 

83 

 

 

 
Fig. 4.  Real and imaginary part of the input 

impedance of the proposed antenna.  

 

Fig. 5: Radiation pattern of the T-slot 

loaded patch antenna at 5.19 GHz 

 

Fig. 6. 3D  Radiation Patterns of T-slot 

loaded patch antenna 

 

Fig.7. Simulated E&H field distribution for 

the  proposed  antenna at 5.19 GHz 

 

 

 


