






The transmission response of Figure 7 indicates the 

presence of a larger stop band (> 13.5%) with respect to 

the simulated design value. This is a consequence of the 

fact that the CM devices induce acoustic waves primarily 

in one specific direction of propagation. In fact, the 

piezoelectric CM transducer generates waves mostly in the 

[100] direction (Γ to Χ). Figure 8 shows the simulated 

dispersion in the [100] direction compared with the 

experimental normalized transmission in the same 

frequency range.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The COMSOL
®
 analysis of Figure 8 confirms that a 

broader band gap exists in the Γ-Χ direction between 185 

MHz and 240 MHz as obtained experimentally.  

The stop band shows a maximum rejection of 30 dB. 

Limited rejection inside the band gap is likely due to 

imperfections in the fabrication process. Fabrication 

defects and sloped etching of the AlN films can in fact 

reduce the IABG rejection for certain wavelengths.  

 

CONCLUSION 
The first inverse acoustic band gap (IABG) structure 

in aluminum nitride was designed and demonstrated. The 

IABG structure relaxes the restriction on the band gap 

bandwidth with respect to the film thickness of previous 

ABGs demonstration, and permits the introduction of 

metal layers, which are essential in routing electrical signal 

to MEMS devices. Furthermore, the direct integration of 

electro-acoustic transducers in the same plane of the 

IABGs facilitates the demonstration of PC-based devices. 

This first IABG prototype structure can be extended to 

many fields of application. For instance, the presence of 

metal electrodes permits the direct inclusion of IABGs as 

anchors in piezoelectric contour-mode resonators. Instead 

of suspending CMRs with narrow beams, the IABG can 

provide a more mechanically robust anchor that will not 

alter the device Q by prohibiting the escape of any acoustic 

wave from the resonator. In RF communications, high Q, 

wideband and miniaturized components can be synthesized 

out of IABGs to perform frequency multiplexing and 

spectrum analysis. 

Future work on the IABG structures aims at improving 

the fabrication tolerances to scale the IABG operation into 

the ultra high frequency (> 1 GHz) range, and realizing RF 

signal processors by demonstrating components such as 

filters, waveguides, and multiplexers. 
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Figure 8: Comparison between the simulation and experimental 

results. 
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