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METOIUWKA ®U3SMYECKOI'O 3KCIIEPMMEHTA

A FAST AND ACCURATE TOOL
FOR CALCULATION OF CHARACTERISTICS
OF CAPACITIVE MICROMACHINED ULTRASOUND
TRANSDUCERS (CMUT)
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A new methodology for calculation of technical characteristics of electrostatic transducers has
been developed, particularly, for capacitive micromachined ultrasound transducers (CMUT). It is
based on a representation of the transducer as a flat capacitor with isotropic monolayer movable
plate. The displacement profile of the plate is calculated throughout superposition of its eigenmode
responses to an applied voltage. The calculated displacement is used for determination of acoustic
pressure in far-field of an array of the similar transducers, vibrating in phase. Such a methodology
makes it possible to calculate the frequency response and the radiation pattern even for a huge
array of cells. It shows good accuracy in comparison to the finite element method, but is faster by
an order of two.

PaspaGortana MeTonMKa pacueTa TeXHHYeCKMX XapaKTeDHUCTHK 3JEeKTPOCTaTHUYeCKHX H3JjyuaTe-
Jiell, B YaCTHOCTH e€MKOCTHBIX MHKPOOODPaOOTAaHHBIX YJbTPa3BYKOBEIX MpeobpasoBarenell (EMYII).
Mertonnka ocHOBaHa Ha NpeJcTaBleHHH H3JydaTtens B BULE MJIOCKOTO KOHAeHcaTopa KPyr/1oH GpopMbl
C U30TPOMHOH OJHOCJIOHHON MOABHKHOH NacTUHOH. [1poru6 niacTUHLEl pacCYUTBIBAETCS C TIOMOLLbIO
CyNeprno3uLHH OTJIMKOB ee COOCTBEHHBIX MOJ Ha NPHJIOKeHHOe HampsikeHHe. PaccuMTaHHbIH Nporud
HCIIOJIb3yeTCA [1J1 ONpelesleHHss aKyCTHYeCKOro [aBJCHHS B Ja/JbHEM II0Jie MacCHBa OJHHAKOBBIX
usaydatesel, Kosnebomuxca cuHdasHo. [Tono6Has MeTonnKa N03BOJAET PACCUNTATb YaCTOTHBIH OT-
KJIMK M J¥arpaMMy HalpaB/eHHOCTH MacCHBa HM3JjydaTe/]ed naxke B caydae OOJBIIOTO KOJMYeCTBa
AdeeK. MeTonuKa nokaspiBaeT XOPOLIMH ypOBeHb a€KBaTHOCTH B CPaBHEHHH C KOHEUHO-3/1eMeHTHOH
MOJEJIbIO, TIPH 3TOM CKOPOCTb pacyeTa OT/IHMYaeTCs Ha JABa IOPsAKa.
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