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Design and Fabrication of a 3—dimensional Diagnostic Ultrasonic Probe
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In this study, we have developed a 3—dimensional diagnostic ultrasonic sector probe using a convex type
ultrasonic probe with 128 active elements, The probe was made to operate at the center frequency of 4.5
MHz with the bandwidth of 66%, The driving part was designed to rotate the axis of the convex probe
by means of a step motor equipped with reduction gears and spur gears attached to the motor so that
the probe could enable us to acquire a series of 2—dimensional images to construct a 3—dimensional image,
Acoustic cover of the probe was made of polymers to have the same radius of rotation as that of the convex
probe, The controllability of the rotation angle and the structural stability of the probe were confirmed
through experimental 3—dimensional images obtained using the developed 3—dimensional sector probe,
Keywords! 3—dimensional ultrasonic image, 3—dimensional ultrasonic sector probe, Step motor, Acoustic
cover
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Fig. 1. Schematic diagram of the ultrasonic sector probe.
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Table 1. Specifications of the ultrasonic convex array probe.

Module type Curved linear array
Radius of curvature 40 mm
Center frequency 4.5 MHz
Field of view 70°
Number of elements 128
Elevation aperture 12 mm
Geometric focus 60 mm
-6 dB FBW > 60%
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Fig. 2. Comparison of the characteristics of the signals given by equivalent circuit analysis and measured from the fabricated

probe.
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Fig. 4. Acoustic cover.
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Table 2. Specifications of the sector probe.

Max. volume frame rate 22 frame/s
- Elevatton direction 87°
Field of view Azimuth direction _70°
Step angle 1.27°
Max. sweep speed 756°/s
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Fig. 5. Photograph of the fabricated ultrasoni¢ sector probe,
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Fig. 6. A 2-D image obtained by the sector probe.
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Fig. 7. 3-D image of a cooling fan by the sector probe.
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