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Features
• Time domain (TDM) and Frequency domain (FDM) algorithms
• based on the STM32CubeHAL library
• Virtual Com communication with STLINK-V3SET programmer/debugger
• PWM signal available on board

Description
The STSW-PRMN001 firmware package runs on the STM32F412CE microcontroller
and implements time domain (TDM) and frequency domain (FDM) algorithms for
condition based monitoring and to enable predictive maintenance applications.

The firmware enables accelerometer data acquisition, motion processing analysis for
predictive maintenance purposes, rotation speed calculation in RPM, and bearing
temperature monitoring.

The predictive maintenance algorithm based on MotionSP libraries is able to signal
anomalies during equipment operation through configurable thresholds applied to
FDM, which uses Fast Fourier Transforms (FFT) processing to generate vibration
power spectra for each axis, and TDM based on acceleration peak and acceleration
RMS processing.

PC communication and data exchange from the microcontroller, including FDM,
TDM, rotation speed and bearing temperature values, is managed via the Virtual
Com port available on STLINK-V3SET modular in-circuit programmer and debugger.

The firmware is based on the STM32CubeHAL library and supports the IAR
Embedded Workbench toolchain.Product summary
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STSW-PRMN001

STM32 dynamic
efficiency MCU with
BAM, high-
performance and
DSP with FPU, ARM
Cortex-M4 core, 512
Kbytes Flash, 100
MHz, Art Accelerator,
DFSDM
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Circular board design
for predictive
maintenance and
condition monitoring
applications for fans
and small motors
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Condition
Monitoring and
Predictive
Maintenance

Firmware package to enable predictive maintenance with time domain (TDM) and 
frequency domain (FDM) algorithm, and condition based monitoring

STSW-PRMN001

Data brief

DB4106 - Rev 3 - October 2020
For further information contact your local STMicroelectronics sales office.

www.st.com

https://www.st.com/en/product/stsw-prmn001?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4106
https://www.st.com/en/product/stm32f412ce?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4106
https://www.st.com/en/product/stsw-prmn001?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4106
https://www.st.com/en/product/stm32f412ce?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4106
https://www.st.com/en/product/stdes-fanpre01?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4106
https://www.st.com/en/product/stdes-fanpre01?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4106
https://www.st.com/en/applications/factory-automation/condition-monitoring-predictive-maintenance.html?ecmp=tt9471_gl_link_feb2019&rt=db&id=DB4106
https://www.st.com/en/applications/factory-automation/condition-monitoring-predictive-maintenance.html?ecmp=tt9471_gl_link_feb2019&rt=db&id=DB4106
https://www.st.com/en/applications/factory-automation/condition-monitoring-predictive-maintenance.html?ecmp=tt9471_gl_link_feb2019&rt=db&id=DB4106
https://www.st.com/en/applications/factory-automation/condition-monitoring-predictive-maintenance.html?ecmp=tt9471_gl_link_feb2019&rt=db&id=DB4106


Revision history

Table 1. Document revision history

Date Version Changes

07-Jan-2020 1 Initial release.

25-Aug-2020 2 Updated description and title.

19-Oct-2020 3 Updated title.

STSW-PRMN001

DB4106 - Rev 3 page 2/3



IMPORTANT NOTICE – PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of
Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, please refer to www.st.com/trademarks. All other product or service
names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2020 STMicroelectronics – All rights reserved
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