Layer Stack Wave Propagation and Dispersion Diagram

Contents

1.Introduction

2.

4.

Elastic wave propagation in solids

2.1 Acoustic wave classification

2.2 Bulk Acoustic Waves (BAW) and Surface Acoustic Waves (SAW)
2.3 Elastic, piezoelectric and dielectric constants of crystal materials
2.4 Matrix symmetry of piezoelectric materials

2.5 Aluminium Nitride AIN and its application in BAW devices

. Wave problem and solution

3.1 Wave propagation in the infinite media
3.1.1 System of the ordinary differential equations (ODE) for wave propagation
3.1.2 Christoffel tensor and matrices
3.1.3 Standard and generalized eigenvalue problems
3.1.4 Eigen-values and eigen-vectors and their properties
3.1.5 Christoffel secular equation and its solution
3.1.6 Dyadic Green’s Function
3.1.7 Bulk acoustic wave solution

3.2 Wave propagation in the half-space

3.2.1 Surface boundary conditions
3.2.2 Partial waves and general wave problem solution

3.3 Waves in the finite-thickness layer

3.3.1 Interfacial boundary conditions
3.3.2 Layer transfer matrix
3.3.3 Fahmy-Adler solution of the wave propagation problem
Multilayer stack analysis
4.1 Calculation of the overlall multilayer transfer matrix
4.2 Electromechanical interfacial and terminal boundary conditions
4.3 Algorithm for dispersion diagram calculation
4.4. Analysis of the algorithm numerical instabilities
4.5 Review of the state-of-the-art techniques with improved numerical stability

5. Analysis of the layer stack dispersion diagram

5.1 Understanding of the dispersion diagram
5.2 Dispersion diagram tutorial examples
5.3 Analysis of the FBAR dispersion diagram

6. Conclusions
Web version: https://intrasaw.com/if-saw-filter-design

Dr. A.S.Rukhlenko |Web: https://intrasaw.com | E-mail: rukhlenko@intrasaw.com






