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Abstract- This paper presents the basic of Surface AcoMgtiwe technology (SAW) and Bulk Acoustic Wave
technology and Film Bulk Acoustic Resonator (FBARiters based on BAW technology. We propose the
designing of the Film Bulk Acoustic Resonator (FBARilters for operation in Long Term Evolution (3:5
3.56GHz) communication system. Also, the effeafiaiension of FBAR filters on the resonance freqyenc

Index Terms- Bulk Acoustic Wave ; Coventorware ; Film Bulk AcdigsResonator ; Long Term Evolution ;
Surface Acoustic Wave

1. INTRODUCTION duplexers have high power handling capability, higih
The use of microwave resonators includes a lardactors[4]where as in surface acoustic wave (SAW)
number of devices such as filters, tuned amplifeerd devicrs acoustic wave propagates on the surface of
oscillators. This means the development of theaterial. But the use of these filters are limited
microwave devices depends on the development fiequency below 3GHz range and cannot handle high
resonators. An electromagnetic wave is used for thgower levels [5].
excitation to microwave resonators. Meanwhile,gize
of the devices is usually directly related to the 2 SAW EILTER
wavelength of the electromagnetic wave at a certain

frequency, which at the same time is directly &dald  The first SAW device was experimentally realized in
the propagation velocity of the electromagneticevdV 1 gg5 by White and Voltmer It was a uniform
is necessitate to have a filter which has the.cd’uenatlc interdigital transducer (IDT) consisting of intealed
of switch to select the frequency band of intefesta  etg) electrodes on a crystal quartz substrateergéing

given application [1]. And the filter are used alyng receiving Rayleigh waves throught he direct and
microwave frequencies have small size. inverse piezoelectric effect[6].

In wireless applications systems the goals of thg the SAW filter wave is generated and guided hy a
designers of these systems are mainly focused @hut and output interdigital transducer, two eledes
obtaining small size and high performance deviees, of gjuminum deposited at either end of the sulsstrat
integration of the different devices in one chipC3. using photolithography as shown in Figurel.When a
The _resuIting size of _ele_ctromagnetic resonators gbjtage is applied the gaps between the electrbdes
RF/Microwave frequencies is usually much greatanth g|ectrical fields.[7] The piezo electric effect risdates
some other integrated components which is a lifitat this into mechanical stress (flexing of the suliejra
in portable communication systems. Acoustic resmsat \hich acts as the source of the surface wave. s th
have become consolidated as a key technology generated wave propagate on the surface so thess ty
overcoming the limitations mentioned above [2]. of filter called as Surface Acoustic filter. If the
frequency is chosen such that the SAW wavelength
Therefore in mobile communication, highly preciseequals the transducer pitch, the waves generatetieby
frequency generation and excellent radio-frequenauibsequent gaps will be in phase and therefore will
(RF) filtering is realizable by the use of surf@m®ustic reinforce each other with an increased demand for
wave (SAW) devices, and electromechanical (EMhigher frequencies the production of the SAW
resonators are widely used in most sophisticata@sonators have gradually increased. Although in a
electronic equipment. For example, bulk acoustieeva BAW resonator, the stress on the electrode is sot a
(BAW) resonators using crystal quartz are indispbles high as in SAW and therefore more power handling is
for frequency or time generation owing to theirallowed and there is less dependence on temperature
outstanding performances(3].. FBAR Filters andrhis can be easily understood considering that BAW
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resonators are based on a parallel plate capacsi@mad
of the long, narrow and thin interdigital fingersed in
SAW.
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Fig. 2. The structure of a crystal resonator. Stress
distribution of the fundamental half-wavelength
thickness resonance is illustrated with the dasihed

Piezoelectric Substrate

Fig.1. SAW Filter b. Impedance Characteristic Of FBAR

3. FILTERSBASED ON BAW RESONATORS The electrical frequency response of the resorteuve
series resonance frequency,) (Bnd have an anti-

){]esonancef;) as shown in Figure3. Resonators which
ave highQ-value mean having small losses, can be
\)‘@bricated from material like Zno, AIN etc. yieldjrfor
highly frequency selective resonators[10].

The term bulk acoustic wave (BAW) refers to primar

occupies all of that volume[8].

: The common method of fabricating crystal oscillator
a Basicol FBAR include fabrication of bulk crystals, from whichirth
plates are diced, ground and polished down to aeatks

A bulk acoustic wave resonator consists a slab hisic , .
thickness.

very thin and of piezoelectric crystal which is alited

on both sides for applying an exciting voltage &

The plate exhibits a resonance whenever an integer

multiple of half an acoustic wavelengths fits withthe

resonator thickneds at frequencies given as in Eq.(1). 1zl fa

h= (1) >

where v is the acoustic velocity of the wave mode
(shear or longitudinall\ an integer multiplier, andthe

thickness of the crystal. Only odd valuesMiead to i ) . .
piezoelectric coupling as eveM correspond to anti- F19-3- Magnitude of impedance of a piezoelectristal

symmetric modes. When an electric field is createffsonator showing resonance-antiresonance behavior.

between these electrodes, the structure [§§

mechanically deformed by the way of inversét SIMULATION OF FBAR

piezoelectric effect and an acoustic wave is geedra Tpe designing of FBAR include selection of various

into the resonator which propagates parallel to the,ameters of top and bottom electrode and of

electric flel.d. and acoustic wave is reflected aé thpiezoelectric layer.so if we design FBAR filter fahat

electrode air interfaces. is for System LTE system (3.52-3.56GHz) then the
thickness of top and bottom electrode is 80nm and
material for both the electrodes is tungsten and fo
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piezoelectric layer the material is AIN and thickads

0.79312pm.The simulation of this FBAR filter is @on
through CoventorWare and the results are given in Fhisatdegres)

Figure4 is 3D design in preprocessor and when we
simulate it the resulting impedance behavior inadibl |
phase in degree is given in Figure5. 50
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Fig. 5. Input impedance vs. frequency plot of FBAR
(a)magnitude response(b) Phase response.

Fig. 4. 3-D model of FBAR in Coventor-Ware.

Resonance frequency of the FBAR is varying with the

thickness of the electrode. So as the thickness 8f If the top layer thickness is increased fromrBQo
electrode is increasesresonance frequency is 0-162um then resonance frequency decrease from 3.52

3.56GHz to 3.2-3.21GHz.so this result of changifig o

decreases[11]. i
resonance frequency of FBAR filter can be used for
different wireless

7 Magdh) llications.
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This paper presents the importance of FBAR filtethie
wireless communication that is for LTE system and
FBAR Filters have the characteristics of high power
handling capability, high Q factors, a low volungeod
thermal stability, a low cost and compatible wi@ |
chip integration. and also presents the effechahging
dimension of filter.
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