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A Study for Reducing the Acoustic Cross Talk Level in an Array Type
Piezoelectric Ultrasonic Transducer Using Acoustic Walls

49 4, £ 8
{Youngshin Kim®, YoungRae Rho’)

‘ASOER 2438}
(@4UR: 2002 128 16 HUUR: 20034 12 132

o, AREo R U AREe 1AM BEY & 235t Q¥ £4E0e] £3 A6 A8 o) Astdd 2
Ar-NE 718 AZ2 ARE E ¢ 9t U] 2US we Anshe SRt AR S dast] A3 ¥ Y
A21E A, F% a4 AMYS o)§51of convex 1M MIBF YA 230 AB7)) AN 3% 52 B, 27)
Yol BE S Y +E2 S4BT, Aol e A4S S S Aok 289 HE|9)
2 g AE D3l e -8 FER A8E ACR 7|gEg

Begol: 2% WY o8 ST Y WY 230 HW)

FIER 257 3 T Bof 1)

[n 02e dimensional linear array type piezoelectric ultrasonic transducers widely used for medical diagnosis, the acoustic
cross talk caused by the structural acoustic coupling between the adjacent piezoelectric elements reduces significantly
thei r performance, In the study, we have proposed an acoustic wall to reduce the acoustic cross talk by wave propagation
shrcugh the surface the transducer which can not be prevented by conventional kerf and have analyzed using a finite
slement method the acoustic cross talk level with respect to the shape, size and materials of the acoustic wall mounted
m & convex one dimensional piezoelectric wltrasonic transducer, We expect that the simulated results provide us with
1 vzluable information to make an optimized design of the array type ultrasonic transducer minimizing the acoustic
ross talk level, .

Hey words. Acoustic cross talk level, Acoustic wall, Array type ultrasonic transducer

4SR subject classification: Ultrasonic and elastic waves (4.1)
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Fig. 1. Schematic siructure of a convex array type ultrasonic transducer.
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“1ble 1. Properties of materials in the finite element mode

of the convex array fype uilrasenic {ransducer considered in the

study,
T tlement i r r Ki
properties B"]“’Q‘e?g PZT-3H mc'r?ifé’ layer de?i‘r{nt; layar | (maior 3 minor) Lens
_ Density (ke/m) 2600 7.500 3380 1,160 3190 1090
Young' s modulus (GPa) 28 6.4 151 58 18 45
~Sound velocity () 1230 4,600 2,450 2,580 1,330 2.360
____Poissan ratio 0.3 0.3 03 03 04 6.3
____ mpedance (Mray) 32 345 8.2 30 30 26

- 2. B A0)A MBS Convex WY A8ul €Evlol f3 g4 el 3 X
-Ibie 2. Size of elements in the finite elemenl mode of the convex array type ultrasonic transducer considered in the study.

T~ Flement : Kert
Backing _ inner b Outer
Sz T layer | CUOM | Matohing laver | Matching laver | major | minor |
Height (zm) 1060 310 104 : 86 750 480 10
Width (i) - 1395 1385 | 1395 35 35 -
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9. 3. Photograph of a fabricated convex array type ultra~
sonic transducer.

27 278 #3 8% BYo| 2% 84 Aue} vie)
deh. 752 19 2 29 9% B U7 27 shie|
A AL WY F 28T HE $HE 2HHY
o, @ BEe gy TE LEE BUE BA A
OB olag 75 Aehi= AR 1A MBYIY FH
o 9713 YA 27 F AHE FESHe A gk W)
ERCRYE 6 B P4 ujA O GASHANAY
S 3 AT 9 mye] Felol wgte) o
i BAE SR3HIC AR WavlolA 9 2743
/¥ 04 BDA B2 2UF st} 18 4]
BERLEY

2% 4904 §3 R4 2U9] FY FoeE 4 497
Mg -6 dB WAL B o 302 vhebeh, YE 34
i 9 -6 dB Ak B 425 Mg 30°0lck %



2t1 UK "o AR (2003)

[ ty
g s .
s 18+ ” b »
g i\
af o
f !
2442 K —0— simulation data B'{
] \ f -—m— measurement data EF
i
ET T L O - SO — ,1\ I
eo 20019 40x10° & 010" §ox10* 110
fequency(Hz)
(a) Fit %Y

(a) frequency spectrum

%48

47
18

24 ~

g0’ .30

(b) AL HHE
(b) radiation pattern

33 4. W9y AEu Bayof g K8 24 WM £Yx| HiW
Fig. 4. Comparison of finite element analysis results with measurements for a convex array type ultrasonic transducer.
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