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2-Dipole review - Exvacuo

Yagi-Uda antenna (smaller bandwidth). â—‡ Micro-strip ... â€œA monopole antenna is a straight conductor above a conducting ... Simple feeding system design. 2. 
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Resonant antennas u



Monopole antenna (smaller bandwidth)



u



Folded dipole (wider bandwidth)



u



Yagi-Uda antenna (smaller bandwidth)



u



Micro-strip (patch) antenna (smaller bandwidth)
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λ /2-Dipole review P( radiated ) =



1 2 I max ⋅ R r 2



For practical applications . 1. Is there an antenna with similar radiation properties (pattern, etc) but smaller size? 2. Is there an antenna with similar geometric properties (size) but a higher radiation resistance? Prepared by Dr. Abbou Fouad Mohammed, Multimedia University



Monopole Antenna (or Marconi Antenna)



“A monopole antenna is a straight conductor above a conducting plane. It behaves like a dipole twice its length but double directivity.”



0≤θ≤



π 2



half power = half radiation resistance



L=λ λ /4 : Rr = 36.5Ω Ω D = 3.28 Prepared by Dr. Abbou Fouad Mohammed, Multimedia University



Vertical antenna radiation patterns
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Main characteristics 8 vertical



and l/4 8 good ground plane is required 8 omnidirectional in the horizontal plane 8 impedance: about 36 Ω
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Folded Dipole “A folded dipole has a radiation pattern the same as a dipole but with a four-fold increase in radiation resistance.” Its operation is analyzed by consideration the current



d to be composed of two modes:



-



The transmission line mode



-



The antenna mode



double strength = double amplitude = four-fold power = four-fold resistance



L=λ λ /2 : Rr = 4*73Ω Ω = 292Ω Ω Prepared by Dr. Abbou Fouad Mohammed, Multimedia University



L



Application of a Folded Dipole u



Often used - alone or with other elements - for TV and FM broadcast receiving antennas because: l



four times the feedpoint resistance of a single dipole



l



wide bandwidth
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Antenna Arrays review u



Antenna elements can be combined in an array to increase gain and desired radiation pattern. u



Some arrays have only one driven element with several parasitic elements which act to absorb and reradiate power radiated from the driven element.
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Yagi-Uda Array u



More commonly known as the Yagi array, it has one driven element, one reflector, and one or more directors



Radiation pattern Prepared by Dr. Abbou Fouad Mohammed, Multimedia University



The principle of operation Uda-Yagi The basic unit of a Yagi-Uda antenna consists of three elements. z



E incident = E driven



d2 d1 y Reflector x



Driven Director (parasite)
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E parasite = −E driven



Characteristics of Yagi array F F F F F



unidirectional radiation pattern (one main lobe, some sidelobes and backlobes) relatively narrow bandwidth since it is resonant 3-element array has a gain of about 7 dBi more directors will increase gain and reduce the beamwidth a folded dipole is generally used as a driven element to widen the bandwidth and increase the feed-point impedance.
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Gain of typical Yagi-Yuda antenna versus the total number of elements. The elements spacing of 0.15λ λ. The conductor diameters are 0.0025λ λ.
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Application of Uda-Yagi The Uda-Yagi is the most popular receiving antenna in VHF-UHF due to:



1.



Simple feeding system design



2.



Low cost



3.



Light weight



4.



Relatively high gain
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Application of Uda-Yagi FM-Radio VHF TV (low) TV (high) UHF TV



(88MHz-108MHz)



3 element UY



(54MHz-88MHz)



3 element UY



(174MHz-216MHz) 5-6 element UY (470MHz-890MHz) 10-12 element UY
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Microstrip (Patch) Antennas
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Patch Structure



Copper rectangular Patch



Feed Strip line



Dielectric Substrate



L ---εr



++++
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d



Patch Shapes Rectangular



Elliptical



Triangular
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Dipole



Circular Ring



Huygen’s Principle Any wavefront can be considered as a source of secondary waves that add to produce distant current or wave-fronts
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Huygen’s Principle z



Actual source



Js



Ms Aperture S



y x
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Equivalent sources located in aperture plane Ms



Original



≡



problem



Js



Ms



Js Equivalent



E ,H



problem



r Js = n × H Prepared by Dr. Abbou Fouad Mohammed, Multimedia University



The tangential electric field can be related to the surface magnetic current by:



Electric



Ms



r M s = −n × E



conductor



Js If an electric conductor is placed around S: Js will vanish leaving only Ms
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Using the image theory



Ms



Perfect



Js



Electric



Js



Conductor



Js



Ms



Ms



We have to deal with one of the currents Prepared by Dr. Abbou Fouad Mohammed, Multimedia University



Perfect



Js = 0



Electric Conductor



2 Ms



Since the currents and their images are adjacent to the plan S we can add vectorialy to obtain the final equivalent system radiation
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Ms



Radiation Pattern Pattern computation for the rectangular patch is easily performed by first creating equivalent magnetic surface current:



u



M s = 2 E F × nˆ The far-field components follow as:



E θ = E o cos ϕ f (θ, ϕ) E ϕ = −E o cos θ sin ϕ f (θ, ϕ)
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where



f (θ, ϕ) =



sin[ βW sin θsin ϕ] 2 βW sin θsin ϕ 2



cos(β2L sin θcosϕ)



u



The first factor is the pattern factor of uniform line source of width W in the y-direction.



u



The second factor is the array factor for a twoelement array along the x-axis corresponding the edge slots
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The radiation patterns in the principal plane (Eplane ϕ= 0°° and H-plane ϕ =90°°)
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Application & Performance 1. It is applied where small antennas are required: à aircrafts, mobiles, etc 2. They have a low efficiency, spurious feed radiation and a narrow bandwidth 3. λ/3 < L < λ/2 and 2 < εr < 12
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