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Background: 
• Microfluidicsand Lab-On-a-Chip (LOC) devices.
• Acoustic manipulationof microparticlesthrough

acoustophoresis.
• Surface acoustic waves(SAW)-baseddevices.

Aim:
• Analysis of a multi-interdigitaltransducer

configurationto achievea versatile and efficient
acoustic manipulationof particles.

[P. Ohlsson et al., Nature, 2018]

[B.W. Drinkwater, Lab on a chip, 2016]



Nome Cognome, assoc.prof. ABC Dept.

SAW-baseddevices
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[J. Guo et al., Journal of Colloidal and Interface 

Science, 2015]

Device functioning:
• AC voltagesignalappliedto IDTsdepositedon the 

surfaceof a piezoelectricsubstrate; 
• Converse piezoelectriceffect generatestravellingSAWs

(TSAWs) on the surfaceof the substrate;
• Two or more counter-propagatingwavesinteract

developinga standing SAW (SSAW);
• The SSAW is transmittedto the fluid containedin a 

microchannel, in form of pressure waves;
• The standing pressure field can be exploitedfor acoustic 

manipulationof microparticlesdispersedin the fluid.
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Two-IDTsconfiguration
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Model:
• Piezoelectriceffect: coupling

betweenmechanicsand 
electrostatics(piezoelectric
constitutivelaw).

• Acoustic pressure field: Helmholtz 
waveequation.

• Forcesactingon particles: acoustic 
radiationforce and fluid drag force. 
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Multi -IDTsconfiguration- Geometry
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PDMS Microchannel PDMS Chamber

LiNbO3
Substrate

PDMS 
Channel

Water 
Channel

PDMS 
Chamber

Water 
Chamber

Width уснт˃Ƴ мсрл˃Ƴнул˃Ƴ мсрл˃Ƴ мплл˃Ƴ

Length уснт˃Ƴ уснт˃Ƴуснт˃Ƴмсрл˃Ƴ мплл˃Ƴ

Thickness рлл˃Ƴ млл˃Ƴ рл˃Ƴ млл˃Ƴ рл˃Ƴ
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Multi -IDTsconfiguration- SSAW
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SSAW distributioncausedby four TSAWsinteracting.
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Multi -IDTsconfiguration–Standing pressure field
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Standing pressure field within the fluid domain containedin the PDMS structures.
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Multi -IDTsconfiguration- Focusing
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Particles focused on the two pressure 

nodes. 



Nome Cognome, assoc.prof. ABC Dept.

Multi -IDTsconfiguration- Versatility

9
8th International Electronic Conference on Sensors

and Applications // 1-15 November 2021

+140˃ mCentral

-40˃ m

Versatilityof the configuration: 
• Design of the microstructureto 

generate a specificstanding 
pressure field within the fluid
domain (changeposition of the 
pressure nodes).

• DisposablePDMS microchannels
can be used. 
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Multi -IDTsconfiguration–Trapping
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One particle is trapped within the pressure 

node. 
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Conclusions
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Conclusions:
• Low-cost fabrication;
• Easy integrationin Lab-On-a-Chip devices;
• Microparticlefocusing, sortingand trapping can be 

achieved; 
• Versatilityof the platform dependingon the design of the 

microchannels;
• Applications towards biological cell sorting, isolation, and 

assembling can be considered based on this principle.

[Tian et al., Sci. Adv., 2019]
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Thank you for your attention!


