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Using & MEMS transducer, generate analog electrical MEMS signals
602

¥

Receive the analog electrical MEMS signals via first insulated conducting pathways at
mixed-signal CMQS circuitry on an {C chip
804

A4

Convert the analog electrical MEMS signals to digital electrical MEMS signals using the
mixed-signal CMOS circuitry
808

¥

Transmit the digital electrical MEMS signals from the mixed-signal CMOGS circuitry to
MEMS signal processing circuitry including digital CMOS circuitry using a digital bus
608

Process the digital electrical MEMS signals with the digital CMOS circuitry, wherein the
digital CMOS circuitry includes at least one of digital data analysis circuitry, digital input/
output circuilry, a memaory, a system controller, and calibration/compensation circuitry
610

FIG. 11
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Generate analog transducer data and sensor data with a MEMS device, the MEMS device
including at least one movable mass having a thickness between 100 microns and 1000
micron, wherein noise density and bias stability are within the selected ranges

Optionally, operate the MEMS device having a first movable mass and a a second
movable mass in an antiphase drive mode, each mass being in a range or subrange of
(.1 milligrams to 15 milligrams
04

A

Process the analog fransducer data and the sensor data {e.g., pressure sensor data,

magnetometer data, temperature data, acoustic data, fiuid flow data, optical signal)

with a MEMS IC processing circuit {o generate processed digital sensor data output
706

A

Transmit sensor output data to external network
708

700

FIG. 12
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800
ot . - e - 802
Acquiring inertial sensor data, and optionally also acquiring non-inertial sensor data, froman |/
array of sensors including one or more sensor packages containing at least a plurality of
accelerometers operating at different acceleration ranges.

_ ; _ 804
Determining wether one or more thresholds associated with each of the plurality of /
accelerometers is exceeded during a selected time interval to select an accelerometer value for
the time interval

3 §06
Applying a Kahiman filter o the selected accelerometer ouiput for a selected time inferval to
generate a filtered accelerometer value for the selected time interval

§08

Applying a Kehiman filter {o other sensor outputs for the selected time interval to generate
a additional filtered sensor output values for the selected time interval

: 810
lterating acquiring, threshold determining and filtering steps for subsequent time intervals and
processing the filtered sensor outputs to generate inertial measurement data

FIG. 14
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FIG. 15A
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