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Abstract:


To comply with the requirements of multiple communications, the multiband antenna (M.B.A) solution is highly desired. This antenna allows the combination of several applications on the same radiating element (antenna). The performances o f M.B.A.  structure is traditionally limited by the arrangement of their constructive radiating element. Here we have several methods of generating (M.B.A),M.B.A by using different radius wires, M.B.A by Pyramidal method, M.B.A by RF multiplexer, M.B.A by dual-band antenna and M.B.A by harmonica, the last one, by Harmonic is generated by using simple method, the harmonic M.B.A. when we get the benefit of the 5’th harmonic of an AM (20MHz) as FM signal with the original one as the AM signal.
الخلاصة:
      للامتثال الى متطلبات الاتصال المتعدد، فان الهوائي المتعدد الحزم هو افضل حل مطلوب، هذا الهوائي يسمح لمجموعة متعددة من التطبيقات على نفس العنصر المشع(الهوائي). ان اداء تركيب الهوائي المتعدد الحزم (M.B.A) يحدد بواسطة بناء العنصر المشع.

لدينا هنا طرق مختلفة لتوليد هوائي المتعدد الحزم  (M.B.A (، منها استخدام هوائي متعدد الاقطار، طريقة الهرم، استخدام RF multiplexer ،هوائي متعدد الحزم،و هوائي المتعدد بستخدام التوافقيات. هذا الهوائي مصمم بواسطة طريقة بسيطة وسهلة ويمكن تنفيذها، هذه الطريقة هي باستخدام التوافقيات في الهوائي المتعدد الحزم، وذلك باستعمال المركبة الخامسة في تضمين السعة (20MHz-AM) كاشارة تضمين التردد(FM) من اشارة التضمين الاصلية.

1-Introduction:

Multiband  antennas  are  often  used  on  satellite  systems  to  reduce the  number  of  on-board  and  ground  antennas.  These antennas allow the combination of several applications on the same radiating element. However,  the  performances  of  multiband  antenna  structures  are  traditionally  limited  by  the  arrangement  of  their  constitutive  radiating elements  especially  when  agility  in  terms  of  frequency  allocation  is required.  Moreover,  the  multiplicity  of  frequency  bands  dedicated to  radio-navigation  or  broadcasting  applications  reveals  the  need for  multiband  antennas  having  ﬂexible  and  low  cost  features,  and offering  performances  equivalent  to  those  obtained  from  mono-application/single-band antennas. [Hebib, 2009]
Multi-function and mass transmission of both still pictures and animated images become indispensable in telecommunication technology of recent years.  In  particular,  there  have  been  remarkable improvements in mobile phone technology.  However, there have been on-going difficulties in making compact antenna with multi band function. [Yokoyama, 2009]
Basically, any piece of wire of any length can be classed as a multiband antenna. For example, a length of wire four feet long could be used on any amateur band, from 160-meters on up. However, how well the piece of wire would work is a completely different matter. 

In the feed point of any antenna there is radiation resistance. The energy supplied to an antenna is dissipated in the form of radio waves and in heat losses in the wire and nearby insulating materials. The radiated energy is the useful part, but so far as the transmitter is concerned it represents power consumption just as much as does the energy lost in heating the wire. In either case the dissipated power is equal to I2R: in the case of heat losses, R is a real resistance (ohmic losses), but in the case of radiation, R is an assumed resistance. This fictitious resistance is the radiation resistance. This brings us to our first important point about multiband antennas. [Balanis, 1988]
2- What Is The Multiband Antenna(M.B.A)? How it Work?

An antenna is a device designed to accommodate RF signal, usually in the form of standing waves or it is a structure that transforms the energy contained in a guided wave to that of  free space  or, on the receiving end, free space to guider wave. This is true for both the transmitting antenna terminating a transmission line and the receiving antenna feeding a receiver. The parameter that describe the properties of an antenna in accomplishing this transformation are the input impedance directivity, radiation efficiency, radiation pattern, and polarization (SINHA, 1999).

It's antenna that work on several frequency-band, an example one antenna that have the same length can transmit AM and FM, and the multiband has several advantage one of them that the same antenna transmit two different band, and multiband has disadvantage the spacing between the operating frequencies of a fractal antenna is not easy to control in practice (John, 2002).

As a rule, we need taking some steps to make any antenna to be resonant on several amateur bands. The body of the aerial needs some special constructive elements to tune it into a resonance within different amateur bands. These elements can be concentrated (LC, L, C,) or distributed (loops, lines). I.e. the antenna is broken up into several parts in between which there are those adjusting elements providing a resonance of the aerial. The more such elements, the more difficulties with their optimum adjustment, and reliability of a design as a whole leaves much to be desired because it is cut by insulators. Certainly, because the aerial is a multi-resonant one, it is enough to change the band in the transceiver - simple and convenient, but not so good if your neighbor HAM is on the air too - rustles and clicks from the signals is usual business even if he drives the different band (Satyr, 2005).
So to build a multiband antenna is some wire (or any other antenna-conductor) and some coils. By placing an inductor within the antenna element, it is possible to get an infinite impedance at a certain point of the element for a specific frequency. At the same time the inductor can act as a loading coil at another frequency. Thus by properly choosing the value and position of the inductance it is possible to achieve multiband operation. For a given total length of the antenna and any two (or more) frequencies we can always find a solution for multiband operation.

3: Methods of M.B.A:-

3.1:Multiband Antenna Using Different Radius Wires:
The  propose  design method for two-band antenna using wires of different radii. This design method is simple, easy to make and cheap. First, using antenna analysis software Nec-2, An estimation of the radii and lengths of the three wires necessary to have two operating frequencies of 800 MHz and 2.1 GHz, available on a mobile phone antenna. This frequency band can be applied to a mobile phone antenna.
3.2  Multiband Pyramidal Antenna:
The multiband feature of radiating elements is also classically obtained by using trap-loads. In dual-frequency de​sign, trap loading has previously been used, e.g., for GPS quadrifilar helix antenna, fractal Sierpinski antennas, fractal tree an​tennas, and PIFA. Recently, an interesting inverted L triband antenna array has been proposed for GPS applications.[ Hebib, 2009]
3.3 Multiband Antenna–Receiver Integration using an RF Multiplexer:
Here an alternative approach which exploits the fact that the single-chip transceivers from which practical multiband radios are likely to be built  consist of multiple receivers operating in parallel, each of which can be directly connected to a dedicated off-chip filter.[Hasan, 2007]
3.4 dual band antennas:
Generally speaking, this is a dual band design focused with better performance on UHF. It can satisfy needs on most situation. If you always work in hot areas where out-band cross modulation are causing trouble to your reception, this antenna might even improve the selectivity slightly. If you always work at marginal signal area and have to squeeze the last drop of energy from your system, this is not a suitable candidate.
3.5 Multiband Antenna by Harmonics:
Multiband Antenna M.B.A is generated by using simple method, the harmonic M.B.A. when we get the benefit of the n’th harmonic of an  signal as a signal with different frequency from the original one.(Kraus, 2002)
4: M.B.A by Harmonics:
Until know, we see five different methods to generate M.B.A ( and there are another ways to have M.B.A), most of the  mentioned method are need instruments(hardware) and software that not available for me, so I choose the last way (by Harmonic) because it more simple and can be built with our simple capability. So, what is Harmonic, how they generated, is listed here, and the practical circuit that generate M.B.A by Harmonic is listed too with pictures of it, the only devise I have is the oscilloscope with poor range(limited) so the output signal is shown (Kraus, 2002).
Harmonic - A sinusoidal component of a periodic wave or quantity having a frequency that is a integral multiple of the fundamental frequency.

Characteristic Harmonics - Those harmonics produced by semiconductor converter equipment in the course of normal operation.  In a six pulse converter, the characteristic harmonics are the non-triple odd harmonics, for example, the 5th, 7th, 11th, 13th, etc.
Harmonics have two type, even and odd ones:

1-Even harmonics (2nd, 4th …) are in phase with the fundamental, cancel each other and are not a concern to most installations although even harmonics do add to the a minor amount to total line currents. 

2-Odd harmonics (3rd, 5th …) are out of phase with the fundamental, add to fundamental current and are a major concern to most installations and do add a significant amount to the total line currents.  Odd harmonics contribute greatly to the non-sinusoidal current waveform with non-linear loads such as AC drives (Kraus, 2002). 
- In discontinuous conduction situations non-linear loads contribute an infinite number of odd and even harmonic currents. 

- Harmonic currents are multiples of the fundamental frequency (60Hz) that are greater than the fundamental frequency as shown in figure (1) below:  
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5: M.B.A design
We are familiar with transmitter either working in AM or in FM. But this circuit transmits AM and FM. The 5’th harmonic of the fundamental 20MHz is used to transmit the FM signal, hence it’s range will be less than AM signal, as shown in Fig(2) below.
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                             Fig.(2)Design of the circuit in workbench
Here we will see the practical circuit pictures with the output signals of the circuit above.
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6- System simulation:

By using a simulation program (MMANA is an antenna-analyzing tool based on the moment method, which was introduced in MININEC version 3.  The BASIC source code of the computation engine is published as a PDS in MININEC.), with the frequency of 20MHz as the working frequency, we get the following results:

Fig.(5) show the frequency, dimension and the source used in the simulation

Fig.(6) geometrical view of the antenna

Fig.(7)Antenna calculation
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Fig.(8) the radiation pattern of the antenna
7- Conclusions:

We see that M.B.A has the advantages of transmit many programs (signal) by the same antenna. There are a lot off methods for doing M.B.A, each methods of generating M.B.A is suitable for some kinds of applications.

 M.B.A by Harmonics is simple method having very wide band-gap between the two frequencies (20MHz and 100MHz) that not available in other method, but have disadvantages like other especially with the second frequency where it need filters to have good reception and so. 

Also this method is more suitable for indoor applications, because as we know, that the power of the Harmonic single is less than the power of the fundamental one, and it needed in reception for filters to get it. 
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Fig.(1)Current signal without filter
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Fig.(3)Practical circuit views
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Fig.4 Output signals
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