
INTRODUCTION:
Today various technologies are available but SAW
sensors are preferable because of its characteristics
such as low cost, low power, lightweight, rugged,
simple fabrication and handling, small size,
portability, wireless detection etc. In this paper 2D
FEM Simulation of SAW delay line on Lithium
Niobate is presented of 16MHz and 20MHz.

COMPUTATIONAL METHODS:

RESULTS: 
The following 2D simulation is presented in the paper
for displacement and von-misses stress. The graph
are also presented for admittance and displacement
of the waves along the thickness. The image shows
the meshing approach implemented during
simulation.

CONCLUSIONS:

The presented approach shows good agreement between numerical
simulation using MATLAB®, FEM simulation using COMSOL
Multiphysics® and equivalent circuit simulated in Quite Universal Circuit.
The paper has also discussed the meshing approach, S parameter and
Admittance characteristics of the SAW sensors.
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Figure 2. Numerical simulation of SAW delay line with reflector and  
without reflector

Figure 1. (a) P-matrix schematic (b) P-matrix (c) Schematic of SAW 
delay line
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𝑃11 = 𝑃22 = Г = |Г|𝑒𝑗∅𝑔 (2)

𝑃12 = 𝑃21 = 𝑒−𝑗𝑘𝐿 (3)

𝑃13 = − Τ𝑃31 2 = 𝑗 ത𝜌𝑒 𝑘 Τ𝜔𝑊Г𝑠 2 𝑒−𝑗𝑘𝐿/2 (4)

𝑃23 = − Τ𝑃32 2 = 𝑗 ത𝜌𝑒 𝑘 Τ𝜔𝑊Г𝑠 2 𝑒−𝑗𝑘𝐿/2(5)

𝑃33 = 𝑌𝑇 𝜔 = 𝐺𝑎 𝜔 + 𝑗(𝐵𝑎 𝜔 + 𝜔𝐶𝑇) (6)
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Figure 3. Admittance of SAW devices (1) 16 MHz (2) 20MHz

Figure 4. Simulation result of SAW delay line (a) Displacement (b) Displacement of

waves along thickness (c) Von-misses stress (d) The meshing approach of SAW

delay line
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Parameter SAW1

(16MHz)

SAW2

(20MHz)
No of IDT (Pair) 25 31
Width of finger (µm)(w) 60.75 48.60
Length of finger(µm) (Ha) 4860 3888
Distance between transducer (µm) 5589 5832
Distance between reflector and IDT (µm) (d) 637.875 510.3
Resonance Frequency (MHz) (f0) 16.125 19.99
Anti-resonance frequency (MHz) (fa) 16.725 20.85
Quality factor at Resonance 1011.7 1056.6
Quality factor at Anti-resonance 1013.1 1007.6
Coupling Coefficient (Kt

2) 0.08534 0.09757


