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Abstract

This paper present an examination of phase deviation with phase range of slot
loaded circle element of the broadband reflectarry antenna. By utilizing the physical
geometry of the component shape. Less steep phase deviation and wider bandwidth
enactment are achieved by adapting the current dissemination of the tradition circle
component. The behavior of the element is investigated by discribtion and analyzing
frequency response. The projected antenna component efficiently covers the
frequency range of (8.44-10.78) GHZ in the x-band. Bandwidth
broadening is realize by leading the slot loading of the component .The phase range
is attamed by using FR 4 (thickness = 1.524 mm) as the substrate. The idea of the
slot loading initiates to broader bandwidth (up to 24.35 %) for the antenna and can
apply to any x-band application.

&u’l‘g.“ éddﬂ\d@ﬁhﬁ&ﬂ&gﬁlﬁmwﬁjw
Auslal) 43 ghuaall ) ogd
AEA wd WBal as

Gloall - alaky Jalaky Aaals JAB jall aglall gl (pl dy Al Auls/els bl ad
ahlamm ajed 299 (@) g ail.com

:UMI

Aiall Bla ye JS0 dudi adie paie alatul AuSlall ddghiaddl Jlgel (hladg arenal Gl s aad
Ol Lgulall o il JEA yiaic ae @Sl 4G Hlae g daadl Jedl Jidai i a8l 400 3l X - 4 ja il
O (Sl @5 5 ghall Al Cu Alualall aa yill QLIS Ge ay gaill dia (5 59 (g0 (aay aall JSA)
paid Sl )y st ol eaiadl 4050 50l dwigll (e BaliaY ] oA e ellag ) gladall jualiall
@i sl gl a0 il Bl (aje T ISy jahall ala ol ool sl 6 i
Anid as g3 DA (e (389 400 3l X - A da A (inalae VYA LD Boalae A EE) (G laa il



[(5rT) o paiadl 5 Al sl alall 3l il 4 Ak

& dhal) mwgl Gl e gaayill GUaill jage I g0 Jreadll Aaih ageis | geaindl o Jreadll
Ayl X - e A gkl o o @adad O (S g sl (VT £, 10

1. Introduction

Reflectarray antennas are used in many applications due to its low profile,
comprises the good features of array antennas and parabolic reflector antennas at
the same time’!. Ease of construction, beam shaping antenna applications and
using reconfigurable radiation elements to design beam scanning antennas?. In
reflectarray antennas a flat printed array of patch elements 1s fed by a homn
antenna as an illumination sourcel2l. Whene each element intersects the incident
wave and reflects it with a predesigned phase shift, a planar phase surface wave
is formed forward the antenna aperture® this is shown in Figure 1. Total
radiation pattern of the reflectarray be influenced by the element pollution
pattern, array factor, and the source feed pattern’2l. Different methods are utilized
to design efficient elements for reflectarray antennas, variable size patch
antennas®, microstrip patch antenna loaded with stubslZ, ring elements®,
aperture coupled patched antenna®, and dipoles™¥.

Inephase” plane of

Reflectaray =
refchend fiekd
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Fig. 1 reflectarray antenna layout.

By guiding the smattering belongings of every element, a plane wavefront 1s
achievedY. The use of phase curves presents the core for reflectarray design.

Variable size method has been employed to manipulate the reflection phase of the
microstrip patches®2. In this method, phase changes of the reflected field results from
small shifts in the resonant frequency of an element??. The flat aperture of the
reflectarray collect and redirect the incident wave from a transmitter into the forge
siron by proper phase changes through the shallow of the reflectarray™,

Due to low-profile and small mass features of the microslip reflectarray,it 1s involved
in many solicitationst’¥! the flat reflectarray can be fixed on a constructing side
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hedge by means of Direct Broadcast Satellite (DBS) antennal2l. Besides its can be
fixed on the ridge of a van for satellite receptionll,

An intricstic narrow bandwidth characteristic is the main problem related to the
reflectarray antenna, which is depends on its element flexibility, fed position,
and reflectarray aperture sizelll.The bandwidth of the published microslip
reflectarray is restricted by two factors namely, the bandwidth limitation of
printed radiating components, usually in order of 3-6%, and the phase delay of
the incident pitch related to operating frequencyildl. The main obstacle can be
avoided consuming heavier substrate or compound stacke d splotches, a 15 %
or higher bandwidth has been achieved expending these methods[. another
drawback can be solved using elements with single-layer printed patches of
nonconventional shapellZ,

2. Antenna Design Procedure

This paper projected a single element, namely circle element with two half square
slots. Substrate FR-4, the  dielectric constant of 4.3, with a thinness
(t = 1.524 mm), the loss departure equal to 0.025 at 10 GHz, and with a copper
thickness of 0.035 mm, is used. The item lockup majority is 10 mm X 10 mm.To
scrutinized the phase variant diagram, microwave software is used by means of the
tool Figure 2 shows the geometry of the proposed element.

3. New Element Design And Behavior

The copper circular patch 1s an artless conductive proportioned component, which can
be optimized for broadband operation2. The element size, periodicity and the
electrical behavior of the substrate ingredients are used to conclude the resonant
behavior of periodic array of circular elementl:&. Circular patch produce 180°
reflection phase at resonate condition®2.

The proposed element is a single circle element with two half square slots in this
effort , as shown in Figure 2,is probed for phase variety, and likened to the sole
circular component. Where L and R, are slot length and circle radius respectively.

To study the slot effect, the ratio of the slot length to the circle radius (k = L/R) was
selected as follows 0.5, 0.75, 1,1.25, and 1.5.

The maximum gam of the proposed element occurs at k = +.¥°, when f = )+.°
GHz as the resonant frequency that clear in figure 3.

Figure 4 (a) depicts the frequency response of the basic circle element with radius, R
varies in the range of (1.5 mm to 3.5 mm), the mnitial value R= 3 mm (A/10), and
Figure 4 (b) for the new element at (k=0.75) with variable R.
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By controlling the slot length variation (L) plus the circle radius (R), the required
phase range is attained.

When R is static to basic value, the bandwidth is upgraded for lower values of slot
size, L. In other words, the phase slope is condensed for the slighter ratio (K),that is
obvious in figure 4(b).

also the lmnear phase range is requested, so a compromise between these two
parameters should be taken into consideration=l, a 180° phase reflection relative to

the incident wave is recycled to delimit the resonance for a impeccable conducting
patch=2],

Fig. 2. The geometry of , _ _
the projected element i - ! & -
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Fig. 4. Frequency response for, (a) Circle component with differs R, (b) New
component at (k=0.75) with differs R.
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4. Results and Discussion

In previous section, the design with structural dimension is given. Frome figure.

(4),1t 1s clear that the relation of simulated reflection phase with circle radius of the
projected antenna is schemed at the resonant frequency of 10 GHz Whears,phase
range is 320° which is sufficient enough for practical designZl,

Same figure displays the Bandwidth performance for proposed component is 24.35 %.
For the reason that the phase given at the higher R is not a tolerable resonance
because the verge of the loop virtually touched the following episodic array element
then triggered short-circuits, the maximmum radius,(R) for the square ring 1s 4.46 mm
as clear in fig.4.

¢, Conclusion
Several observations can be drawn from the results of this work:

4 The suggested design of reflect array component is the slot loaded circle
element for broadband twofold frequency X-band application.

4 A better phase variation and wider bandwidth where have been obtained
because of the adjusting current dissemination of the physical geometry of the
constituent circle component.

4+ A good performance in bandwidth which is up to 24.35 % in the frequency of
operation is obtained by this new design.

4+ The phase assortment of the component is also in a good practical expanse,
which gives the value of 320°.

4+ The two features of this antenna, easy to manufacture and low cost are very
advantageous for global portability of communication requests.
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