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Design and Fabrication of 2D Array Ultrasonic Transducers with
a Conductive Backer
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ABSTRACT: In this paper, 2D array transducers using a conductive backer similar to 1-3 composites have been
designed, fabricated, and evaluated. The conductive backer was based on well known manufacturing process of
1-3 composites with affordable ingredients. The 2D array transducer had 4,096 elements designed to have 3.5
MHz center frequency and a fractional bandwidth over 60 %. Fabricated prototype of the transducer satisfied the
specifications in the center frequency and bandwidth. Performance over the entire elements was so uniform that
the standard deviation was less than 0.81 dB. Thus applicability of the conductive backer proposed in this work
to 2D array transducers was verified.

Keywords: Volumetric imaging, Ultrasonic array transducer, 1-3 composite, Conductive backer
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Fig. 1. Structure of a typical 2D array transducer with
a conductive backer.
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(a)

(e)

Fig. 3. Fabrication process of the conductive backer.
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Table 1. Acoustic properties of the backing material
and conductive backer.

Attenuative material | Conductive backer
Density [keg/m’] 3,230 3,070
Longitudinal
velocity [m/s] 1,702 1,473
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Table 2. Acoustic properties of the passive components.

st . nd .
1 matching | 2" matching Lens & Kerf
layer layer
Density [kg/m’] 2,430 1,030 1,310
Longitudinal
Velocity [ms] 3,024 1,962 956

Table 3. Thicknesses of the active and passive materials.

Thickness [um]
PMN-PT 280
1" matching layer 240
2" matching layer 110
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T GRS

y

7

Conductive backer

FPCB

Fig. 6. Fabricated prototype with 8 FPCB's before
lens casting.
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