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Abstract : Piezoelectric transducers for ultrasonic sensors were fabricated with piezoelectric PVDF
film. When electric impulse waves were applied to the piezoelectric PVDF transducers, transducers
produced a single or double pulses with a rapid ringdown and the ringdown time of PVDF transducer
was shorter than that of ceramic transducers. These response properties are expected to contribute
to the improvement of the resolution of medical ultrasonic imaging system. Resonance frequency of
PVDF transducer changed with the electrode size of the transducers. From the result, the resonance
of PVDF transducer in low MHz frequency is radial mode.
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Fig. 1. Mason equivalent circuit for ultrasonic trans-
ducer.
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Fig. 2. Block diagram of fabrication process.

Photo. 1. Photography of fabricated transducer.

ojg} Ze go) Bt ¥ AEE 7 22mme]
V5 Folzol §FFof RABle] 1A AF oM,
Az otel 7Fate] FHo| backing A FZA
PMMA, epoxy 5& H&A3Qch 2l=dogs 3
7 0.12mme] F4& AHHO|AEE o] g5t 3
T3 EANF Aol ) el=ddat 2FAiete)
A71AQ Héo] A= RE WAE] 93 J3}
Ag o) g5t Axns nAFAA)
A
=z

‘Xl

HJ

A

2 g 50ns-F ms 74 HSAE F e H
2utAl7](Pulse generator) & o] &3l B g0
A A )0 JEAE 71 F ATl
oF FAAEA] F HF DA STEHF S
storage QA EAFILE o] g3l #E 2AL 3G

633



SEER

w3 AZE 253 W)Y 548 9718 93y
%ﬁk? ARG o) &, FHFE WA ¢
Ad2E F45 A
Az 2 13

FAA o] YHAE sishd A FHE o)
o3 Eel A 3-o] AL 1 Tl o3 W]
HAEA Ao AEA). ofuf PHA S LAY
HEH LS A Aol o3 oAl A B At
Syt A G2 HEEHO] QAR 2T T
Ao A5 Hey7} epdA Bt of9f e H
SHEA AL 958 250 WV AN =
= Hgrle] e 37t sl Fa% el Ha
e, 34

Fig. 3¢ PVDF HE2] %77} 18umg! A& ©]
£33l Aol #2718 AZ 16mmE St A =g
Ao HAZ 70nse YE2E 78IRS 499
oot ol A 2&u HEBT| QrtE
g HAo] AV)E 3VE HY £33 HYE W
ofubx T3 JHFA o] 70ns2 1 5 ARbe]
3] o} eds 2z SlHA IujstA et
Wl g agdeze & UrEMXl i gich
PN SHIF L oF 250 F Foll= A &5
& AER FH] 7t 21%% & 5 glon,
AFF7)|2 BE 13 J5FH45= 5.26 MHzE
Elgtty, oM JF9 7} 3A dojue A
B2 A8 149 @4 544 7IdHEE 7IAAQ
1 o3 A w3 Mgty Mgl v FHA

&°] & PVDF9] A7 &4 538
JEJ Aoz FAHEh 2o o g @A

W)Y &7 ARl ALEE A 2o

} 2] %JOM‘: Aol &3 JAF 9 s
Z2e) g Aoz dPAm k.23

Fig. 4= A|89 —r7iﬂ7} 25um, A=2] F o] 22
mm¢] ERA FAe HASHE vehd Zold.
Fig. 4= Fig. 3% vju @y I~ &3] IFF
717} A& HojRAE A& & Ao, o IF

i iy H

mdru*

7

—_—

}ﬂu\‘L
}I'LOE

w44

[e]

Fig. 3. Pulse response of PVDF transducer(18um, 16
mm). H : 0.5us/div, V : 0.2 V/div.

Fig. 4. Pulse response of PVDF transducer (25um, 22
mm). H : 0.5ps/div, V : 0.2 V/div.
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Fig. 5. Pulse response of PVDF transducer(25pm, 16
mm). H : 0.5ps/div, V : 0.2 V/div.

Fig. 6. Pulse response of PVDF transducer(18um, 22
mm). H ! 0.5ps/div, V : 0.2 V/div.
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Fig. 7. Pulse response of 2.25 MHz ceramic transducer
(electrode diameter : 24 mm). H : 0.5ps/div, V : 0.2
V/div.

Fig. 8. Pulse response of ceramic transducer with in-
ductor inserted(electrode diameter : 24mm). H : 05
us/div, V : 0.2 V/div.
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Fig. 9. Electrical impedance of PVDF transducer vs.
frequency. Electrode size ; a: 16 mm, b : 22 mm.
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Fig. 10. Phase angle of PVDF transducer vs. freque-
ncy. Electrode size 5 a: 16 mm, b | 22 mm.
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