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Introduction: This paper presents MEMS based SAW gas sensor

with the multi-segmented, focused interdigital transducer (FIDT)

structure for effective operation, reliable working, ease of fabrication

& with more energy optimization.

Computational Methods: For analysis of surface X- Y plane the

total surface displacement u(x, y) is represented in scalar

component. According to the angular spectrum of plane wave

theory, the total displacement distribution of both conventional &

concentric IDT is given by the following equation

Two-segmented FIDT with solid blocks of 1mmx0.25mmx0.5mm are

made of aluminum that are positioned on the corner of base Lithium

Niobate piezoelectric material of 4mmx6mmx1mm, having 1mm

radius & 0.5 mm height circular PIB film as sensing medium.

Results: Simulation methodology suggests that two-

segmented FIDT structure is better as it consumes similar

amount of energy & dissipates lower energy around the

medium than that of the conventional IDT.

Conclusions: FIDT based design helps in concentration of

more acoustic energy on to the sensing medium, which

resulted in enhancement of surface displacement

amplitude values when compared to conventionally

available design values, reflecting its increased utility as a

industrial gas sensor for sensing DCM, CO etc., gases.
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Figure 2. Focused Inter Digital Transducer model of SAW sensor

Table 1. Comparison between F-IDT & Conventional IDT.

Figure 1. Focused IDT model with three straight segments.

Parameter Focused IDT

Model

Conventional 

Model

Surface Displacement at 

Resonance 

2.2193 

X 10-3

1.855

X 10-3

Surface Displacement at 

Anti - Resonance

4.7706 

X 10-3

2.487

X 10-3

Electrical Potential at 

Resonance

5.9733 5.9748

Electrical Potential at Anti -

Resonance

5.6031 5.3614

Figure 3. Physics controlled fine element size meshing of  FIDT model

Figure 4. Surface displacement 
at resonance frequency.

Figure 5. Electrical potential
at resonance frequency.

Figure 6. Surface displacement 
at anti-resonance frequency.

Figure 5. Electrical potential
at anti-resonance frequency.
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