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Capacitive Micromachined Ultrasonic Transducers:

Next-Generation Arrays for Acoustic Imaging
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C. Reliability and Yield

Recent improvements in our fabrication process pro-
vide better control of the gap height and membrane thick-
ness. These improvements also enable isolation of individ-
ual cells in an array element by the separation of etch
channels and active areas [38]. As a result, 64- and 128-
element 1-D CMUT arrays were fabricated on the same
wafer with 100% yield, and no device failure was observed
during immersion operation. In this paper, we present the
experimental results from the 128-element array. We have
performed impedance measurements on the individual ar-
ray elements in air to demonstrate the yield and unifor-
mity of element response. For impedance measurements,
the 128-element 1-D CMUT array was biased at 28 V, a
low voltage level to avoid collapsing the membranes. The
impedance of each individual element was measured in air
using a vector network analyzer (model 8751A, Hewlett-
Packard Co., Palo Alto, CA). The device capacitance val-
ues and the resonant frequency in air were extracted for
each element from the impedance measurements. The re-
sults of these measurements are presented in Fig. 3. The
mean value of the device capacitance is 27 pF with a stan-
dard deviation of 1.75 pF. The mean value of the resonance
frequency in air is 12.1 MHz with a standard deviation of
120 kHz. These measurements show that the 128-element
1-D CMUT array has a 100% yield in the number of func-
tional elements, and the uniformity across the array is re-
markable. One should note that the resonant frequency
in air is given only to demonstrate the uniformity of the
array elements. In immersion applications, the mechani-
cal impedance of the medium dominates the impedance
of the membrane, resulting in a broadband, nonresonant
transducer response.
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