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N COMSOL

DSAW

 Degenerate SAW
technology X

* NU IP[5][6]
e Label Free Mass
Biosensor

* Next level
performance

« Original theory
developed using RRM
Method[1] and
analytical approaches
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SAW TRANSDUCERS

electric field lines
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COM MODEL |

. al @ifv‘x
* Purely mechanical, by2
Isotropic, semi- sllo
analytical | 4
 Based on equivalent R P
stress sources and >
approach in [4] 22y
C11|7(|7. U) + C44_V X (V X u) =P =
* Not easy to account for ot?
effects of |
inhomogeneity A=V xu="%¥xz)j
* Independently ®=V.u=qz2)

validated via COMSOL
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« Good agreement in
displacements

« Gives frequency
response spectra

« See Ch. 3, Ref. [2] for
more detall
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COMSOL MODEL

 Piezoelectric
Devices (PZD)
Physics

* Frequency Domain
study

e Uses PML to
simulate free
response

 Models double-digit
IDT design on PZT
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rhoadd(1)=0 freq(101)=5,5e6
Surface: Displacement field, Z component (m)
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COM/COMSOL "H COMSOL
RESULTS

 Model predictions
compared in time and
frequency domains

« COM model predicts
wavelengths
adequately

« Significant relative
phase shifts observed
due to mass loading,
electromechanical
Interaction and
anisotropy in
COMSOL
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FUTURE DIRECTIONS

. Wor/karg.g with world-class
KIM@NWCStIe University

- Prooffof®@oncept

easysieinmleyel integration,
fluicisaticmn
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CONCLUSIONS

« A new generation of biosensors is being developed at
Newcastle University

« COMSOL Multiphysics offers significant advantages and
synergies with respect to traditional analytical design
techniques
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