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Good decisions require good information.

Predicting and diagnosing a machine’s health before it becomes problematic
requires insights that can only come from having accurate and reliable data.
Analog Devices’ focus on condition-based monitoring leverages next-generation
technologies that enable effective and efficient monitoring of factory equipment,
delivering high performance solutions that can lead to improvements in uptime,
productivity, and quality.
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Overview

Analog Devices, Inc. (ADI) is focused on delivering next-generation condition monitoring solutions
that enable real-time monitoring of factory equipment. ADI's commitment to enabling condition
monitoring and Industry 4.0 leverages decades of experience in MEMS sensor development, signal
processing, and packaging techniques by helping our customers solve the most challenging
problems. Deep signal chain and system design insights enable our customers to extract more
value out of their system and improve their customers’ processes.
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Wired Signal Chain Example for Machine Tools

Critical applications that require higher bandwidth data for vibration monitoring, real-time
feedback, and control require a robust, wired solution suitable for industrial environments.
Reduced sensor size and overall form factors allow sensors to be placed closer to the
vibration source, enabling more reliable measurements, which result in improved
diagnostics and real-time machine control.
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Wireless Signal Chain Example for Motor Monitoring

Monitoring of factory equipment in difficult to access locations requires wireless solutions that
eliminate the need for extra cables while providing critical information over a robust wireless
link. Low power components coupled with high performance sensors in compact form factors
create new condition monitoring opportunities for a wide variety of factory applications, while
minimizing the complexities of integrating into existing and new factory equipment.



Recommended Products

Integrated Vibration Monitoring Modules
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Enabling wireless industrial applications requires a > Converting information into insights requires powerful
robust, low power wireless interface. SmartMesh’ ? processors that enable efficient processing at the node,
technology supports operation in harsh environments ' ' reducing wireless bandwidth requirements.
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New Release
ADcmXL3021: Wide Bandwidth, Low Noise, Triaxial Vibration Sensor

The ADcmXL3021 is a complete vibration sensing system that combines
high performance vibration sensing (using micro-electromechanical
systems (MEMS) accelerometers) with a variety of signal processing
functions to simplify the development of smart sensor nodes in
condition-based monitoring (CBM) systems. The typical ultralow noise
density (26 pg/y/Hz) in the MEMS accelerometers supports excellent
resolution. The wide bandwidth (dc to 10 kHz within 3 dB flatness) enables
tracking of key vibration signatures on many machine platforms.

The signal processing includes high speed data sampling (220 kSPS),
4096 time sample record lengths, filtering, windowing, fast Fourier
transform (FFT), user configurable spectral or time statistic alarms, and
error flags. The serial peripheral interface (SPI) provides access to a
register structure that contains the vibration data and a wide range of user

Key Features

configurable functions. Triaxial, digital output MEMS vibration sensing module
+50 g measurement range

The ADcmXL3021 is available in a 23.7 mm x 27.0 mm x 12.4 mm Ultralow output noise density, 26 pg/yHz (MTC mode)

aluminum package with four mounting flanges to support installation with Wide bandwidth: dc to 10 kHz within 3 dB flatness

standard machine screws. This package provides consistent mechanical (RTS mode)

coupling to the core sensors over a broad frequency range. The electrical Embedded fast data sampling: 220 kSPS per axis

interface is through a 14-pin connector on a 36 mm flexible cable, which 6 digital FIR filters, 32 taps (coefficients), default options:

enables a wide range of location and orientation options for system mating e High-pass filter cutoff frequencies: 1 kHz, 5 kHz, 10 kHz

connectors. e |ow-pass filter cutoff frequencies: 1 kHz, 5 kHz, 10 kHz

e User configurable digital filter option (32 coefficients)
The ADcmXL3021 requires only a single, 3.3 V power supply and supports

an operating temperature range of —40 °C to +105 °C.

Evaluation Kit: EVAL-ADCM

TThe EVAL-ADCM is a simple to use kit that allows quick performance
evaluation of Analog Devices 3-axis, digital output MEMS vibration sensing
module. The ADcmXL3021 module consists of 3 single axis, ultra low noise,
high bandwidth ADXL1002 accelerometers, a fully implemented signal chain
and MCU to incorporate configurable digital FIR filters, spectral analysis
through internal FFT, configurable alarm monitoring, and time domain
capture and statistical analysis. The EVAL-ADCM is ideal for evaluation of the
ADcmXL3021 vibration sensing module since the kit readily provides full
spectrum experience of all features of the module.

Features and Benefits

The EVAL-ADCM kit includes one ADcmXL3021 module
Easily connects to PC for full features evaluation

>
>
» Evaluation software for effortless configuration of the module, register setup, data display, and data logging
» High-speed SPI to USB adaptor for high data rate Real Time Streaming (RTS)
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