Tunable acoustic filters for space applications

Seniz Kucuk Eroglu?, Silvan Stettler!, José Gonzalez-Arbesi?, Edgar Navarro-Gessé?, Marta
Gonzalez-Martinez?, Jaione Galdeano®, Guillermo Villanueval, Carlos Collado?, Jordi Mateu?

!Advanced NEMS Laboratory, EPFL, Lausanne, Switzerland
2Universitat Politécnica de Catalunya (UPC), Castelldefels, Spain
3European Space Agency, Noordwijk, The Netherlands

Email: seniz.kucuk@epfl.ch

This work presents initial findings on the development of network topologies to obtain tunable
filters based on acoustic resonators for prospective use in space applications. The proposed topol-
ogy is based on fixed electroacoustic resonator with the insertion of tunable external components,
in particular tunable capacitors.

The design of these filters also incorporates commercially available varactors, a critical aspect as
their tuning range dictates the overall adjustability of the filter along with the electroacoustic cou-
pling of the resonator. SHO mode resonators in YX36-Cut LiNbOs (300nm) are selected due to
their very large coupling values. Some of the resonators have been measured at the laboratory, and
equivalent circuit models have been generated to emulate the varactors response. These circuit
models are integrated into the design to assess their impact on the final filter response. Fig 1 illus-
trates the measured admittance response of a resonator around 1 GHz, with an inset showcasing
the SEM image of the resonator. In Figure 2, the inset outlines the filter configuration, including
varactors and DC-bias, along with detailed information about the circuit model of the component.
Simulated results have been obtained using circuit analysis commercial software tools. Figure 2
displays the simulated circuit responses of the filter at the lowest (solid) and highest (dashed)
tunability range, considering both resonator losses and varactor losses.
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Fig 1: Mesured response of a resonator at 1 GHz.  Fig 2: Lowest (solid) and highest (dashed)
frequency response of the tunable electri-
cally coupled acoustic topology for the syn-
thesized and designed response

184



	MAIN MENU
	Search
	Print
	View Full Page
	View Page Width
	Abstracts


 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: fix size 8.268 x 11.693 inches / 210.0 x 297.0 mm
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
            
       D:20140918080338
       841.8898
       a4
       Blank
       595.2756
          

     Tall
     1
     0
     No
     675
     320
     None
     Up
     0.0000
     0.0000
            
                
         Both
         AllDoc
              

       PDDoc
          

     Uniform
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     1
     0
     1
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: From page 1 to page 1
     Trim: none
     Shift: move down by 1.80 points
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     675
     320
     Fixed
     Down
     1.8000
     0.0000
            
                
         Both
         1
         SubDoc
         1
              

      
       PDDoc
          

     None
     0.0000
     Top
      

        
     QITE_QuiteImposingPlus2
     Quite Imposing Plus 2.9
     Quite Imposing Plus 2
     1
      

        
     1
     0
     1
      

   1
  

 HistoryList_V1
 qi2base



