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Abstract

This paper presents a novel z-axis accelerometer with perfectly aligned vertical combs fabricated using the extended
sacrificial bulk micromachining (extended SBM) process. The z-axis accelerometer is fabricated using only one (111) SOI
wafer and two photo masks without wafer bonding or CMP processes as used by other research efforts that involve vertical
combs. In our process, there is no misalignment in lateral gap between the upper and lower comb electrodes, because
all critical dimensions including lateral gaps are defined using only one mask. The fabricated accelerometer has the
structure thickness of 30 um, the vertical offset of 12 im, and lateral gap between electrodes of 4 um. Torsional springs
and asymmetric proof mass produce a vertical displacement when an external z-axis acceleration is applied, and
capacitance change due to the vertical displacement of the comb is detected by charge-to-voltage converter. The signal-
to-noise ratio of the modulated and demodulated output signal is 80 dB and 76.5 dB, respectively. The noise equivalent
input acceleration resolution of the modulated and demodulated output signal is calculated to be 500 pg and 748 pg. The
scale factor and linearity of the accelerometer are measured to be 1.1 mV/g and 1.18% FSO, respectively.
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Fig. 1. Process flow of the Extended SBM technology.
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Fig. 2. Second-order system model of the accelerometer
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Fig. 3. Schematic diagram of the proposed z-axis accelero-
meter.
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Fig. 4. Modal analysis results of the z-axis accelerometer.
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Fig. 7. Fabricated z-axis accelerometer using the Extended
SBM process.
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Sensitivity 1.1 [mV/g]
Linearity 1.18 [% FSO]
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