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Development of micro ultrasonic transducer for bio-measurement
using MEMS technology
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MUTS] AFse 7z a3 1 2 2] Table 1. Specifications of the cMUT

A e us 2o AFE MUTE 3 ltem Dimension | Material
. diameter 450m

ol o 22 VAo ; .

¥ el AARE 66002 Ad BA 5| ypepane [ thickness | 2000A, 40004 | Si3N4

1-D array cMUTZ FAHA. ojd A Air ga 3000A

A 1-D array cMUTIN A% 250l & | Upper electrode |Lockness | 20004 Al

Ashe Wy we o 0412 AN diameter | 266 Jm

Fig. 1. Layout of the cMUT cell Fig. 2. Cross-section view of the single
circular membrane
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Table 2. Mechanical properties of main' component of the cMUT

Item Si Si0g Air SigNy Al
Young's modulus(GPa) 1309 75 - 320 72
Residual stress (MPa) - 22.5 - 280 -

Density(kg/m3) 23.29 22000 - 3270 2698
Poission’s ratio 0.28 017 - 0.263 0.34
Permittivity 13 42 1 79 -

a3 38 2 AFdAe 47 Aol wel Ha AF Be fEasNNe FU) A8 fEeaR
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2 AXER.

Fig. 3 The quarter symmetric FEM model Fig. 4 Frst vibration mode shape of single
for single membrane of the cMUT circular silicon nitride membrane (diameter and
thickness are 45um and 0.4um, respectively)
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Fig. 6. Plot of membrane deflection v. s. DC bias
voltage at indicated thickness of membrane

Fig. 5. FEA result of membrane deflection at 40V
bias
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Table 3. Collapse deflection and voltage of the selected specifications of the cMUT

. Membrane
Air gap adins thickness Xoollspse (MM) Vealiapse (V)
0.2um 0.108 30
0.3um 4oum 0.4um 0.117 %
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Fig. 7 Transient analysis result of single
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Fig. 9. FIB image of cMUT cross section
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fiber interferometer system for ultrasonic wave generation and
detection
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Fig. 14 Ultrasonic wave excited by cMUT Fig. 15 Changes of signal amplitude by
and its frequency spectrum variation of tone-burst pulse width
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