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STEVAL-BFA001V1B

Data brief

Predictive maintenance kit with sensors and 10-Link capability

Product summary

Capacitive digital sensor for relative
humidity and temperature HTS221

iINEMO 6DoF inertial module for Industrial
Applications. Ultra-low power and high
accuracy ISM330DLC

Ultra-compact piezoresistive absolute
pressure sensor, 260-1260 hPa, digital
output barometer, full-mold, holed LGA
package (HLGA) LPS22HB

1-Mbit SPI bus EEPROM with high-speed
clock M95MO01-DF

MEMS audio sensor omnidirectional
digital microphone, 64 dB SNR, -26 dBFS
sensitivity, top-port, 122.5 dBSPL AOP
MP34DT05-A

High-performance advanced line, ARM
Cortex-M4 core with DSP and FPU, 2
Mbytes Flash, 384+4 kB of RAM, DMA
controller, up to 17 timers STM32F469Al

10-Link communication transceiver device
L6362A
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Features

«  Compact solution for condition monitoring and predictive maintenance based on
3D digital accelerometer, environmental and acoustic MEMS sensors

*  Main supply voltage: 18 V -32 V
*  Main components:

—  32-bit ARM® Cortex®-M4 core for signal processing and analysis
(STM32F469Al)

— INEMO 6DoF (ISM330DLC)

—  Absolute digital pressure sensor (LPS22HB)

— Relative humidity and temperature sensors (HTS221)

— Digital microphone sensors (MP34DT05-A)

— |O-Link PHY device (L6362A)

— EEPROM (M95M01-DF) for data storage

—  Step-down switching regulator and LDO regulator (L6984 and LDK220)

»  Complete set of firmware demo examples based on 3D accelerometer library
with advanced frequency and time domain signal processing for predictive
maintenance, including:

—  Programmable FFT size (512, 1024, 2048)

—  Programmable FFT averaging

—  Programmable overlapping

—  Programmable windowing (Flat Top, Hanning, Hamming)

—  Speed RMS moving average, acceleration max. peak

—  Programmable threshold for warning and alarm conditions in spectral band
*  Microphone algorithms for:

— PDM to PCM

—  Sound pressure

—  Audio FFT

* |O-Link PHY using the L6362A Device transceiver for data communication with
host unit

*  M12 industrial connector

*  SWD connector for debugging and programming capability
*  Reset button

. Expansion connector with GPI10, ADC, 12C bus

*  Designed to meet IEC industrial standard requirements

«  WEEE compliant

*  RoHS compliant

Description

The STEVAL-BFA001V1B is an industrial reference design kit designed for condition
monitoring (CM) and predictive maintenance (PdM).

The hardware development kit consists of an industrial sensor board (STEVAL-
IDP0O05V1), an adapter for the ST-LINK/V2-1 programming and debugging tool
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For further information contact your local STMicroelectronics sales office.


https://www.st.com/en/product/hts221
https://www.st.com/en/product/ism330dlc
https://www.st.com/en/product/lps22hb
https://www.st.com/en/product/m95m01-df
https://www.st.com/en/product/mp34dt05-a
https://www.st.com/content/st_com/en/products/microcontrollers/stm32-32-bit-arm-cortex-mcus/stm32-high-performance-mcus/stm32f4-series/stm32f469-479/stm32f469ai.html
https://www.st.com/en/product/l6362a
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(STEVAL-UKI001V1), a 0.050” 10-pin flat cable, a 4-pole cable mount connector plug
with male contacts and an M12 female connector with a 2 m cable.

The firmware package includes dedicated algorithms for advanced time and
frequency domain signal processing and analysis of the 3D digital accelerometer with
3 kHz flat bandwidth. The package includes drivers for pressure, relative humidity
and temperature sensor monitoring. Audio algorithms for acoustic emission (AE) are
also part of the package.

The firmware runs on the high performance STM32F469Al, ARM® Cortex®-M4, 32-
bit microcontroller and the sensor data analysis results are sent via wired connectivity
based on 10-Link device transceiver (IO-Link stack protocol not included).

The STEVAL-BFA001V1B reference design is suitable for monitoring motors, pumps
and fans, and can accelerate the development of predictive maintenance solutions.

The package also allows connection with the STEVAL-IDP004V1 10-Link master
capable, multi-port evaluation board; a PC GUI included in the package displays the
algorithms output and sensor data. The data can also be displayed on a PC using a
common terminal emulator by simply connecting the STEVAL-IDP005V1 to a PC
through the STEVAL-UKI001V1 adapter and ST-LINK/V2-1 included on any STM32
Nucleo-64 development board.

The package includes an industrial M12 cable for power or connection with a master
port. The connection is managed using a standard multipolar cable with one wire
used for 10-Link data, one for the L+ line (positive supply voltage pole) and one for
the L- line (negative supply voltage pole).

The layout is designed to meet IEC61000-4-2/4 and EN60947 requirements for
industrial applications.

The STEVAL-IDP005V1 is specifically designed with dimensions (50mm x 9mm x
9mm) that reflect real industrial applications and needs.

The firmware is freely available on STSW-BFAO01V1.
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Schematic diagrams

1 Schematic diagram

Figure 1. Schematic - STEVAL-UKI001V1
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Schematic diagrams

STEVAL-BFA001V1B
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Figure 2. Schematic - STEVAL-IDP005V1 (1 of 7)
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Schematic diagrams

STEVAL-BFA001V1B

Figure 3. Schematic - STEVAL-IDP005V1 (2 of 7)
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Schematic diagrams

Figure 4. Schematic - STEVAL-IDP005V1 (3 of 7)
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Schematic diagrams

Figure 5. Schematic - STEVAL-IDP005V1 (4 of 7)

EEPROM

1-Mbit SPIbus EEPROM with high-speed clock

VDD
R22
100k
ug
EEPROM_CS e VCC [
EEPROM_SDO B4la  hoip [-AS EEPROM_HOLD
EPPROM_W S w c |22 EEPROM_SCK
vss b [~ SEEPROM_SDI
L
= MOBEMOT-DF
R23 SPI
100k

DB3663 - Rev 2 page 7/12



STEVAL-BFA001V1B

Schematic diagrams

DB3663 - Rev 2

Power Management

Figure 6. Schematic - STEVAL-IDP005V1 (5 of 7)
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Schematic diagrams

Figure 7. Schematic - STEVAL-IDP005V1 (6 of 7)
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Schematic diagrams

STEVAL-BFA001V1B
Microcontroller (Part B)

Figure 8. Schematic - STEVAL-IDP005V1 (7 of 7)

page 10/12

4doy 4doy 4doy 4dgi 4dg
8¥0 S¥O0 —— WO —— [5320] f4ze]
ZHWN vZ
<m_2wHNON_ 4 _H__u_ [y NI' 0SO
] vas ¢ozl _ I _._
LNO 2SO € [Tv
CA
Ae Ae M4
92y L [0742]
aan
=
4u001 Ju00L Ju00L 4u00L Juo0L Juo0L Juo0L 4uo0L 4u001 Juo0L aney
50 |_| 9v0 I—l 150 I—l oro I_l 660 I—l 860 I—l 180 I—l 90 I—l 580 I_l €0 I—l €60 I_I
= aan
=
Juo0L an
20 == 180
IV69742ENLS
SIHd n_u
73 1 piHd Sldd
€0 { ¢Hd lad (8H - ~ aan ~
L8 { Z1Hd €ldd |41 = ES ESS
€d | |Hd 2lad (40
EN 1 o1 11dd (S
YN | grig orag o — 4nzz anze
ST grig g [0 V697 JZENLS 0£0 620
4u00L -
SN | ahg g etk - anzz
A oI ans L -
olwl vHd €4d |ﬁ—_ L 800 = &0 —— 2dVON {—o
O § g zdd (LM = LT IVENS +dYOA
$l ZHd 14d m <m..__wm|wwu_ M10EINS 51 1Sadvon YN
_ 1N0 0SO"LHd 04d |F1H . V1vaaNsS Lvan
1N00s0 2| NI DS0-0Hd 019 vas ¢ozl |SaZLadA ZI0 1
NI"0s0 o Si3d o ISSSA aaa
519d yi3d (-Sd asnaan H
84 { ¢1od e1ad |0 4 VSSA -
AQHATSSTY 83 | z1od ziad |21 L 1Sadan B W =
AQHA dWAL-WN NM 119d 113d mu aaa 1 HTSSA
99 foiod or3d (N 00 52y ] YaaA 017SSA (-HN
69d 63d _ 6_SSA
20 | gogd 83d & > o57yurtol g_aan g SSA |-Lkd
9 1 jod /3d 4N . ovIa ol ckd | ,"aan L-ssA (018
SH | 994 93d ISTWan e 1 9-qan 9 SSA |-¥
€9 fgog gad |d S Wan LLO 1 g"qan G SSA -8
ZINIDD LD | yog p3d [-Ct8 LLY {4 qan yssA (-4
LINIDD wo £9d £3d |c.um_V u_ € aan € SSA m_u_.
SO 00 29d 2¢3d MO W3 ¢_aan Z_SSA
—59 1 o4 13d (o4 221 aan 17SSA
4d | oo 03d [-82 ¢— S8 laan ssn |48
or oLy v [
aorn aan o0kN

~
>
)
©
]
@
©
©
@
o
(=]




&7 STEVAL-BFA001V1B
Y/

Revision history

Table 1. Document revision history

04-Jul-2018 1 Initial release.
25-Jan-2019 2 Updated cover page product summary table
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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. 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.

© 2019 STMicroelectronics — All rights reserved
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CraHpapT
INeKTpPOoH
ﬂ CBAA3b

Mbl MOf04aA M aKTUBHO Pa3BMBAIOLLAACA KOMMAHWA B 061acTM  MOCTaBOK
3NEKTPOHHbIX KOMMOHEHTOB. Mbl NOCTAaBASEM  3/IEKTPOHHbIE  KOMMOHEHTbI
OTEYEeCTBEHHOIrO U MMMOPTHOIO NMPOWU3BOACTBA HAMPAMYIO OT NPOU3BOAMUTENEN U C
KpYMHEMLWKNX CKNaZ0B MUpa.

Enaro,a,apﬂ coTpygHn4ecTtesy C MMpPOBbIMU NOCTaBWMKaMWN Mbl OCYLLECTBIAEM
KOMMNNEKCHbIE N NN1aHOBblE MNMOCTABKU LumpoqaﬁLuero CNEeKTpa 3/1EKTPOHHbIX
KOMMOHEHTOB.

CobcTtBeHHan 3¢p@eKTUBHAA NOrMCTUKA M CKNag B obecneunBaeT HageKHYHo
MOCTaBKy MNPOAYKLMM B TOYHO YKa3aHHble CPOKM Mo Bcel Poccum.

Mbl ocyuiecTBisem TEXHUYECKYI0 MNOALEPKKY HAWWM  K/IMEHTaMm U
npeanpoaaxkHyto NPOBEPKY KayecTsa NpoayKumu. Ha Bce noctaBnsiemble NpoAyKTbl
Mbl MPEAOCTaBASEM TFAPaAHTUIO .

OcyuwiectBndem nNOCTaBKM NpoOAYKUMM nog, KoHTponem Bl MO PO Ha
npeanpuATUA BOEHHO-NPOMbIWIEHHOTO KoMnaekca Poccuun , a TakKe paboTtaem B
pamkax 275 ®3 c OTKpbITUEM OTAE/bHbIX CHETOB B YNONHOMOYEHHOM BaHKe. Cuctema
MeHeXMeHTa KayecTBa KomnaHum cooTBeTcTByeT TpeboBaHuam FOCT ISO 9001.

MWHUMaNbHbIE  CPOKM  MNOCTAaBKW, TMOKME  UeHbl, HeorpaHWYeHHbIN
aCCOPTUMEHT UM WHAMBMAYANbHbLIN MNOAXOA K KAMEHTaM ABAAIOTCA OCHOBOW ANA
BbICTPAMBaHMA A0FOCPOYHOIO M 3GPEKTUBHOIO COTPYAHMYECTBA C NPEeANPUATUAMM
PaANO3NEKTPOHHOMW NPOMBIWAEHHOCTU, NPEeanPUATUAMM BMNK u HayuHo-
nccnenoBaTeNbCKUMKU MHCTUTYTaMm Poccun.

C Hamu Bbl CTAaHOBMUTECH elle ycnewHee!

[HaLLIM KOHTAKTbI: \

TenedoH: +7 812 627 14 35

dNeKTpPOHHaA nouTa: sales@st-electron.ru

Appec: 198099, CaHkT-MNeTepbypr,
MpomblwneHHasa yn, gom Ne 19, nutepa H,
nometleHune 100-H Oduc 331
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