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Data brief

Solution to enable predictive maintenance for fan and small motor applications,
and condition based monitoring

Features

' l-..-fzgr”
! U’f‘:“"" »  Compact solution for predictive maintenance and condition monitoring based on
E 3D accelerometer and contact temperature sensor
*  Main components:

- 32-bit ARM® Cortex®-M4 microcontroller

— 3D MEMS accelerometer

—  Contact temperature sensor

—  LDO regulator output 3.3 V, 85 mA

—  N-Channel 30 V Power MOSFET

+ Embedded firmware developed for sensor data acquisition, predictive
maintenance algorithm, and motor speed calculation

«  SWD connector for debugging and programming
«  Expansion connector for serial data transfer to host unit
* RoHS and WEEE compliant

Description

The STDES-FANPREO1 has a circular form factor (inner diameter 10 mm, outer
diameter 32 mm), and is designed to enables the predictive maintenance features,
and provide condition based monitoring data in typical fan and small motor

applications.
It is driven by the STM32F412CE microcontroller, with an on-board ST715 LDO to
power the digital ICs, 11IS2DH accelerometer to acquire vibration data for frequency
: domain and time domain analyses, STTS751 temperature sensor to monitor bearing
STM32 dynamic temperature trends during operation, and a driving circuit based on the STL6N3LLH6
efficiency MCU with Power MOSFET driven by PWM signals.

BAM, high-performance

and DSP with FPU, The board also offers an ST-LinkV3 programming connector with Virtual COM

STM32F412CE

ARM Cortex-M4 core, interface, and a connector with three different serial interfaces to allow connection
512 Kbytes Flash, 100 with a host controller or other board.
MHz, Art Accelerator,
DFSDM The firmware contains algorithms to derive vibration power spectra and acceleration
3-axis digital peak and RMS data, which can in turn be used to signal the status of equipment
accelero?neter ultra low- operating conditions (GOOD, WARNING, ALARM).
} ’ 11IS2DH
power high performance
MEMS motion sensor
low-voltage local digital STTS751
temperature sensor
High input voltage - 85 ST715

mA LDO linear regulator

N-channel 30 V, 0.021 Q
typ., 6 A STripFET H6 STL6N3LLH6
Power MOSFET

Application Condition Monitoring and
Predictive Maintenance
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For further information contact your local STMicroelectronics sales office.


https://www.st.com/en/product/stdes-fanpre01?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4074
https://www.st.com/en/product/stm32f412ce?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4074
https://www.st.com/en/product/st715?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4074
https://www.st.com/en/product/iis2dh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4074
https://www.st.com/en/product/stts751?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4074
https://www.st.com/en/product/STL6N3LLH6?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4074
https://www.st.com/en/product/stm32f412ce?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4074
https://www.st.com/en/product/iis2dh?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4074
https://www.st.com/en/product/stts751?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4074
https://www.st.com/en/product/st715?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4074
https://www.st.com/en/product/STL6N3LLH6?ecmp=tt9470_gl_link_feb2019&rt=db&id=DB4074
https://www.st.com/en/applications/factory-automation/condition-monitoring-predictive-maintenance.html?ecmp=tt9471_gl_link_feb2019&rt=db&id=DB4074
https://www.st.com/en/applications/factory-automation/condition-monitoring-predictive-maintenance.html?ecmp=tt9471_gl_link_feb2019&rt=db&id=DB4074

m STDES-FANPREO1

Schematic diagrams

1 Schematic diagrams

Figure 1. Microcontroller and programming connector
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Schematic diagrams
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Figure 2. Wires connection for MCU and external equipment
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Figure 3. Supply voltage regulation circuit
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Figure 4. Sensors
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Figure 5. Tachometer signal level shifting
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Schematic diagrams
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Figure 6. Enable Vdd sensor

33
VDD_EN

[
1

U8
RS

Lllars

STLoN3LLIG
Sensors Supply

VDD _Sensors

RII
100K
74

DB4074 - Rev 3 page 4/6



m STDES-FANPREO1

Revision history

Table 1. Document revision history

T T T R

18-Dec-2019 1 Initial release.
16-Apr-2020 2 Updated description.
25-Aug-2020 3 Updated title and Section Description
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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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