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Abstract— In this paper, by modifying the coplanar ground-

plane, rectangular or square shape with slots in ground plane 

instead of horn shape. Micro strip line is used as patch in 

existing paper. This work modifies the patch array strip as per 

the result requirement. More than one application will be 

covered in lower spectrum of microwave (1-10GHz).The 

antenna works in 300 MHz frequency band. It covers three 

frequency band at 4.3GHz, second band at 6.5-6.9 GHz with 

bandwidth of 300MHz (0.3GHz),third band at 7.5-7.9GHz 

with bandwidth of 300MHz.It is destiny for small SAR radar 

and satellite applications. The array consists of 12 half-wave 

dipoles, configured in two rows with two elements in each. 

The antenna structure in dual-conductors line technique was 

made, based on standard FR4 substrate. For increasing 

directivity, the flat reflector has been used. These arrays 

operate at a frequency range of 4-8Ghz.The goal is to obtain 

a high directivity with better gain and reduced losses to be 

especially used for X band applications. Therefore the 

antenna can be fabricated easily and is suitable for mass 

production. At all operating frequency bands, the proposed 

antenna obtains the stable gains, symmetrical and stable 

unidirectional radiation patterns, low cross polarization, and 

low back lobe. With these advantages, the proposed antenna 

is a good candidate for multiband wireless communication.  
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I. INTRODUCTION 

The fast development of the wireless communication 

technologies, the wideband or multiband antennas are in good 

need to satisfy the increasing number of service bands, 

especially the WLAN, WiMAX, and LTE operating 

frequency bands. Compared with the conventional single 

band antenna, the multiband antenna can effectively decrease 

the number of the antenna elements and covering areas. 

Subsequently, the multiband radio wire has turned into an 

exploration hotspot. The loads of double and triple-band 

recieving wires have been proposed in some open literary 

works. To accomplish different groups, the most broad 

technique is to carve different spaces on the radiation fix or 

ground plane. In literatures, the proposed antennas obtain 

multiple bands by etching slots on the monopole antennas. 

The second method is to get the antennas with different 

operating frequency bands together to obtain multiple bands. 

Hence, this sort of technique is generally confused, because 

of extra coordinating circuits. The third technique is to 

include the strips the space radio wire to accomplish different 

bands. Moreover, in the fourth strategy, the radio wires get 

numerous groups by presenting different band-scored 

structures. Except for four types of conventional methods 

above, recently, the unit cell of the metamaterials is also 

widely utilized for multiband antenna design and soon the 

multiband antennas by loading the unit cell of metamaterials 

become a research hotspot. 

 
(a) Corrugated   (b) Conical rectangular 

 
(c) Flat scalar ring rectangular antenna 

Fig. 1: Various rectangular antenna systems 

A rectangular antenna is a type of radio antenna with 

a low profile, which can be mounted on a flat surface. It 

consists of a flat rectangular sheet or patch of metal, mounted 

over a larger sheet of metal called a ground plane. 

 
Fig. 2: Structure of magneto electric dipole antenna 

II. ANTENNA SYSTEM DESIGN 

A. Magneto electric dipole antenna 

An essential rectangular microstrip reception apparatus with 

a test bolster, as appeared in cross segment in Fig.2 When 

working in the transmitting mode, the radio wire is driven 

with a voltage between the nourish test and the ground plane. 

This excites current on the patch, and a vertical electric field 

between the patch and the ground plane. The dielectric 

substrate is typically electrically thin (d < 0.05X0); the 

electric field segments parallel to the ground plane must be 

little all through the substrate. The patch element resonates 
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when its length is near X/2, leading to relatively large current 

and field amplitudes. Several ways to interpret the resulting 

radiation. The antenna can be viewed as a cavity with slot-

type radiators at z = 0 and z = L, with equivalent magnetic 

currents, & f = E x f i, radiating in the presence of the 

grounded dielectric substrate. Alternatively, radiation can be 

considered as being generated by the induced surface current 

density, (js= fi x H), on the patch element in the presence of 

the grounded dielectric substrate. 

The magnetic wall approximation of the cavity 

model and the open-end approximation of the transmission 

line model become more realistic as the substrate becomes 

thinner. This implies that the Q of a patch antenna on a thin 

substrate is large, and that the bandwidth is small. From an 

alternative viewpoint, the current on the patch element is in 

very close proximity to its negative image caused by the 

presence of the ground plane. This causes near-cancellation 

of rsadiated fields, and relatively large stored energy below 

the patch. The impedance bandwidth of a microstrip element 

is shown versus substrate thickness. The magneto electric 

dipole antenna designed for Ansoft HFSS software it do not 

good feed rectangular sheet of reflector because high cross 

polarization. 

 
Fig. 3: Antenna Array 

III. TYPES OF TESTS 

A. Unit testing 

Unit testing includes the plan of experiments that approve that 

the interior program rationale is working properly, and that 

program inputs deliver substantial yields. All choice branches 

and inner code stream ought to be approved. It is the trying of 

individual programming units of the application. It is done 

after the consummation of an individual unit before joining. 

This is an auxiliary testing, that depends on learning of its 

development and is intrusive. Unit tests perform fundamental 

tests at part level and test a particular business process, 

application, as well as framework arrangement. Unit tests 

ensure that each excellent method for a business technique 

performs exactly to the recorded particulars and contains 

clearly portrayed data sources and expected results. 

B. Integration testing 

Integration tests are intended to test incorporated 

programming segments to decide whether they really keep 

running as one program. Testing is occasion driven and is 

more worried about the essential result of screens or fields. 

Reconciliation tests exhibit that in spite of the fact that the 

segments were exclusively fulfillment, as appeared by 

effectively unit testing, the mix of segments is right and 

predictable. Mix testing is particularly gone for uncovering 

the issues that emerge from the blend of segments. 

C. Functional tests 

Functional tests give deliberate exhibitions that capacities 

tried are accessible as indicated by the business and 

specialized prerequisites, framework documentation, and 

client manuals. Functional testing is centered on the 

following items. Valid Input is the identified classes of valid 

input must be accepted. Invalid Input is recognized classes of 

invalid info must be rejected. Capacities are distinguished 

capacities must be worked out .The outcomes is recognized 

classes of utilization yields must be worked out. 

Systems/Procedures: interfacing systems or procedures must 

be invoked. 

Organization and preparation of functional tests is 

focused on requirements, key functions, or special test cases. 

It more, efficient scope relating to recognize Business process 

streams; information fields, predefined forms, and 

progressive procedures must be considered for testing. Before 

useful testing is finished, extra tests are recognized and the 

successful estimation of current tests is resolved. 

D. System Test 

System testing guarantees that the whole coordinated 

programming framework meets necessities. It tests a design 

to guarantee known and unsurprising outcomes. A case of 

framework testing is the arrangement situated framework 

reconciliation test. Framework testing depends on process 

depictions and streams, stressing pre-driven process 

connections and reconciliation focuses. 

E. White Box Testing 

White Box Testing is a testing in which in which the software 

tester has knowledge of the inner workings, structure and 

language of the software, or at least its purpose. It is used to 

test areas that cannot be reached from a black box level. 

F. Black Box Testing 

Black box Testing will be trying the product with no learning 

of the inward workings, structure or dialect of the module 

being tried. Discovery tests, as most different sorts of tests, 

must be composed from a complete source report, for 

example, detail or necessities record, for example, particular 

or prerequisites archive. It is a trying in which the product 

under test is dealt with, as a discovery. The test gives 

information sources and reacts to yields without considering 

how the product functions. 

G. Unit Testing 

Unit testing is normally directed as a feature of a joined code 

and unit test period of the product lifecycle, in spite of the fact 

that remarkable for coding and unit testing to be led as two 

unmistakable stages. 

1) Test strategy and approach: 

Field testing will be performed physically and practical tests 

will be composed in detail. 

2) Test objectives: 

All field passages must work legitimately. Pages must be 

actuated from the recognized connection. The section screen, 

messages and reactions must not be deferred. 
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3) Features to be tested: 

Verify that the entries are of the correct format. No duplicate 

entries should be allowed. All links should take the user to the 

correct page. 

4) Integration Testing: 

Programming incorporation testing is the incremental 

combination testing of at least two coordinated programming 

parts on a solitary stage to deliver disappointments caused by 

interface surrenders. The undertaking of the coordination test 

is to watch that parts or programming applications, e.g. 

segments in a product framework, programming applications 

at the organization level. 

a) Test Results: 

All the experiments specified above passed effectively. No 

imperfections experienced. 

5) Acceptance Testing: 

Client Acceptance Testing is a basic period of any 

undertaking and requires huge support by the end client. It 

additionally guarantees that the framework meets the useful 

prerequisites. 

a) Test Results: 

All the experiments specified above passed effectively. No 

deformities experienced. 

H. Measured Results 

The simulated and measured VSWR, gain, return loss, 

directivity and radiation pattern of the proposed antenna are 

shown in Fig4, 5, 6, 7, 8 

 
Fig. 4: Return loss 

 
Fig. 5: VSWR (value is 1.9, 1.2, 1.1 at 4.3GHz, 6.6GHz & 

7.7GHz) 

Antenna resonates at 4.3GHz, second band at 6.5-

6.9 GHz with bandwidth of 300MHz (0.3GHz), third band at 

7.5-7.9GHz with bandwidth of 300MHz. 

I. Input Design 

The input configuration is the connection between the data 

framework and the client. It involves the creating detail and 

methods for information readiness and those means are 

important to put exchange information in to a usable frame 

for handling can be accomplished by reviewing the PC to 

peruse information from a composed or printed record or it 

can happen by having individuals entering the information 

specifically into the framework 

 
Fig. 6: GAIN (Gain: 4.6dB) 

 
Fig. 7: Directivity (Value 6.8dB) 

 
Fig. 8: Radiation Pattern 

IV. COMPARISON OF ANTENNA SYSTEM 

The two different types of antenna system such as Horn 

antenna and Rectangular antenna their simulation results are 

compared and given below 

Parameter 
Horn Antenna 

(Existing) 

Rectangular Antenna 

(Proposed) 

Return 

Loss In dB 

-36dB@3.8GHz 

-26dB@4.1GHz 

-12dB@4.3GHz 

-10dB@6.5GHz 

Band C-Band S-Band 

Gain 4 4.6-5.6 

Table 1: Comparison 

A. Microstrip Antenna Design 

These microstrip antennas operate best when the substrate is 

electrically thick with a low dielectric constant. On the other 

hand, a thin substrate with a high dielectric constant is 

preferred for microstrip transmission lines and microwave 

mailto:-36dB@3.8GHz
mailto:-26dB@4.1GHz
mailto:-12dB@4.3GHz
mailto:-10dB@6.5GHz
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circuitry. Here in lies one of the oddities related with the 

microstrip reception apparatus idea, since it has frequently 

been asserted that the microstrip radio wire can without much 

of a stretch be coordinated with a bolster system and 

hardware on a similar substrate. If this is done, some 

compromise must be made between good antenna 

performance and good circuit performance. The root of this 

problem lies in the fact that antenna radiation and circuitry 

are distinct electrical functions, since antennas require 

loosely bound fields for radiation into space, while circuitry 

requires tightly bound fields to prevent undesired radiation or 

coupling. 

B. Feeding Techniques 

Early microstrip receiving wires utilized either a microstrip 

sustain line or a coaxial test nourish. These two encouraging 

techniques are fundamentally the same as in task, and offer 

basically one level of flexibility (for a settled fix size and 

substrate) in the plan of the reception apparatus component 

through the situating of the nourish point to alter the info 

impedance level. For the instance of a microstrip line nourish, 

the fix can be indented to give an inset encourage point. The 

parallel RLC network represents the resonant patch, while the 

series inductor represents feed inductance of the coaxial 

probe or the microstrip feed line. 

C. Bandwidth Enhancement Techniques 

In many cases the narrow bandwidth (2%-5%) of the 

traditional microstrip antenna element is its most serious 

disadvantage, preventing its use in many practical microwave 

applications. Thus a large amount of effort has gone toward 

the development of creative designs and techniques for 

improving the bandwidth of the microstrip antenna. 

A good review of many of these methods is given in 

All these techniques basically work to overcome the 

fundamental bandwidth limitation set by the small electrical 

volume occupied by the element, and most can be classified 

as either using an impedance matching network,or parasitic 

elements. 

D. Output Design 

A quality yield is one, which meets the necessities of the end 

client and presents the data obviously. In any framework 

consequences of handling are conveyed to the clients and to 

other framework through yields. In yield outline it is resolved 

how the data is to be uprooted for prompt need and 

furthermore the printed copy yield. It is the most essential and 

direct source data to the client. Productive and canny yield 

configuration enhances the framework's relationship to help 

client basic leadership. The right course to the administration 

for getting right data from the modernized framework. 

V. CONCLUSION 

In this paper for improving the performances of the magneto 

electric dipole, the antenna adopts the periodical Inter Digital 

Capacitance (IDC) structure to make the current flowing 

along the loop maintain the same phase. Additionally, by 

utilizing a modified coplanar ground, the proposed antenna 

achieves a planar printed structure. Therefore, the antenna 

can be fabricated easily and is suitable for mass production. 

At all operating frequency bands, the proposed antenna 

obtains the stable gains, symmetrical and stable 

unidirectional radiation patterns, low cross polarization, and 

low back lobe. With these advantages above, the proposed 

antenna is a good candidate for multiband. 
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