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Fig. 1 Ultrasonic transducer arrays for industrial appli-

cations (Doppler Electronic Technologies)
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Fig. 2 Clinical ultrasonic transducer arrays(SIUID)
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Fig. 3 Construction of an ultrasonic linear array

X+ PVDF EH RBE&Y. HFEH/D TR
2, HoA # £2 oK s 4 4T T DG )Z S I [ T
LY AR X TS N

A1
L=7 i 7 2)

MK 3 AT UL M se s B BE O 45 A iE L B
PPN 38 T8 I e FE B T A I 4 I R DG IR R U
¥, SZPE S R - 88 (focusing) 5 494 (steering) ™

Ar, =B _Zusing 4 1,° (3)

Co Com 2¢,,

Hoew, s At Ar, 23 0 D BN TT 5 30 E 28w A
JCZBEES  S e ZA R A PO BN ] 22 5
HARZE o, MARFEN TP A NGO 1 55 2
T3 SRS IO 3R A 5 A I () SR

PR T Bk SR AR B3 R I R O B AT S
55T SR AR T 1) A A TR W PR AR R R R
AR S E d
d=%n, D
Hor D LR RN A, A BT A K .

F g7 g 45 R AR I

- R
Hor :RONBE BB R AR 000 0 B AP B S

I T A R

A MK 3 RS R ORI . AT LR
I 25 Fe A P o0 Bl 25 () B i T BRI JZ 5B AR
B o I S R 7 I v o 1 e R 2 R 7
i DR B T 8175 S 1) T W5 75 o, ) BEAL H BUATH

na,
g

Horbron Ry 850 ¢ W AHAR B JT rpoC (8] B A, S A

JoT rh R P 5 0 AR B B 43 4 A R TR0, = 0)

FiEs

—sind,) (6)

@, =sin ' (

s BT
Li-n|
L
AR

Pl 4 S e RE A B U 45 14 1

Fig. 4 Construction of ultrasonic array elements
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Fig. 5 Transducer element's geometries for different

modes
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Tab.1 Material properties of PZT of different modes
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Fig. 6 Sound speed dispersion for a transducer element

as a function of w/d aspect ratio
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Fig. 9 The KLM model for a transducer element
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Tab. 2 Piezoelectric materials for ultrasonic transducers
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(a) Details of PZT film (b) High frequency annular array
micro-machining

(c) RIS (d) FEIE SRS
(c) High frequency linear array (d) High frequency composite array
16 3T PZT JE 0 BN T 5 5168 7 Bt 1S LR 07 5 E A 1
Fig. 16 ~ Micro-machined high-frequency PZT films ul- Fig. 18 2D ultrasonic array clements formed by me-

trasonic transducer arrays chanical dicing
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Fig. 17 90 MHz ultrasonic image and optical image of VC B J2 F 4o J2 44 R 2 i 121§7l°}3\5’{§ﬂ:/§k$ﬁ

spinal roots of a sheep Re il & B2 A MKk, VCHECJZ i A AL B R 5 30 E
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(a) Front side
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Front and back sides of ultrasonic 2D arrays for

Fig. 19

spot-welding applications
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High frequency ultrasonic 2D array with micro-

Fig. 20

machined element interconnections
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(a) Ultrasonic ring arra
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Fig. 21

(b) FiEEE
(b) Acoustic lens

Ultrasonic ring array and its acoustic lens for a-

coustic microscopy
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(b) ARG

(a) Optical image (b) Ultrasonic image
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Fig. 22 Optical and ultrasonic images of wood cells
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