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Introduction

The STEVAL-STWINMA2 microphone array expansion adds advanced audio sensing capabilities to the STEVAL-
STWINKT1B (and STEVAL-STWINKT1) SensorTile Wireless Industrial Node (STWIN) kit for high frequency
vibration monitoring applications.

The board includes four low-power, high signal-to-noise ratio (SNR) IMP23ABSU capacitive sensing
microphones, supported by a very low drop voltage, low quiescent current, and low-noise voltage regulator, ideal
for battery-powered applications such as STWIN.

The expansion board is connected via a dedicated 12-pin connector to the core system board.

The combination of STWIN and STEVAL-STWINMA2 is supported thanks to the software examples provided
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within the X-CUBE-MEMSMIC1 expansion software package for STM32Cube.
The package includes one example of microphone data steaming via USB and one example of ultrasound
condition monitoring (UltrasoundFFT) that calculates the FFT of the analog microphone signal and streams the

result to a PC GUI via USB.
The microphone sampling rate is set by default to 192 kHz whereas the microphone bandwidth is up to 80 kHz.

Figure 1. STEVAL-STWINMA2 board
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Features

Analog microphone array expansion for STEVAL-STWINKT1B (and STEVAL-STWINKT1)

Connects to the STWIN core system board through a dedicated 12-pin connector

3 Vo 5.5 V power supply input

4 mm square-shaped differential microphone array
Four IMP23ABSU high-performance, single-ended, analog, bottom-port MEMS microphones

LDK130 300 mA low quiescent current very low noise LDO

Ultrasound frequency response up to 80 kHz

« On-board audio-grade quad ADC
Serial audio interface (SAl) digital output

Precautions for use

Important:

The STEVAL.STWINMAZ2 evaluation board has a level of radiated emissions in Class A. Regarding immunity, the
board is not immune to indirect electrostatic discharges (electrostatic discharges applied to objects adjacent to
the board). During the ESD test the board obtained level C, meaning that the board was not damaged during the
test, but requires the intervention of the operator to reset it. When an electrostatic discharge is applied to an
adjacent object, there is the risk that the board interrupts its functioning, and in this case the intervention of the
operator is required to reset the board, meaning un-plug and re-plug the device.

Important:

This kit is not immune to indirect electrostatic discharges. During the ESD test, the kit has obtained level C. This
means that the expansion board has not been damaged during the test, but the intervention of the operator was
necessary to reset it. When an electrostatic discharge is applied to an adjacent object, the board might interrupt its
functioning. In this case, the intervention of an operator is required to reset the board (that is, to unplug and replug
the power supply line).

How to use the board

The STEVAL-STWINMAZ2 has to be used with the STEVAL-STWINKT1B (or STEVAL-STWINKT1). The board
should be plugged on top of the STWIN core system board, using the CN4 connector, as shown below.
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Figure 2. STWIN core system board

The shape of the connector makes it impossible to plug the board with the wrong orientation (see the figure
below).

Figure 3. STWIN core system board and STEVAL-STWINMA2 (or STEVAL-STWINMAV1)

The three firmware examples that allow you to test the development board can be found in the X-
CUBEMEMSMIC1 package:

« AMicArray_Microphones_Streaming: microphone acquisition and streaming via USB

« AMicArray_Acoustic_SL: real-time sound source localization application using four signals acquired via digital
MEMS microphones and the AcousticSL middleware to estimate the arrival direction of an audio source

o AMicArray_UltrasoundFFT: ultrasound condition monitoring application that calculates the FFT of the analog
microphone signal and streams the result to a PC GUI via USB

Refer to X-CUBE-MEMSMIC1 documentation for more details on the firmware package.

Schematic diagrams
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Figure 4. STEVAL-STWINMA2 schematic — Mics, VDD and connector
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Bill of materials



Manufacture

Item Q.ty Ref. Part/value Description ) Order code
M55- M55 series 1
1 1 CN1 7001242R, C | 2 pin connect | Harwin M55-7001242R
N1 or
39nF CAP CER 39
2 1 C1 ’ nF 10V X5R | Vishay VJ0402Y393KXQCW1BC
C_0402, 10%
0402
C2, C3, C4,
C5, C6, C9,
c10, C11, C1 CAP CER 0.1
3 18 2,C13, C15, éO%ng 1o, | UF 16V X7R m‘”h Elektro | \vE 885012205037
C16,C17,C1 | ~— = "77° | 0402
8, C20, C23,
C25, C27
CAP CER 10 | Samsung Ele
10uF, UF 10V X5R | ctro- Mechani
4 3 C7,C14,C19 C 0402, 20% | osop os America. | | CLOSAT0BMPSNUBS
nc.
CAP CER 22
5 1 cs 2200pF, 00PF 10V X5 | Yageo AC0402KRX7R7BB222
C_0402, 20%
R 0402
C21, C22, C2 CAP CER 1U
6 6 4, C26, C28, 10“;’402 100 | F10VX5R 0 m’”h Elektro | \vE 885012105012
C29 - * 402
Analog botto
m port microp
hone with fre
IMP23ABSUT | dUency respo
M1, M2, M3, | R, RHLGA 2. | "'S€upto80
/ 4 M4 65X3.5X1.08( ‘;Eﬁ;‘:ﬂ‘grrzfg ST IMP23ABSUTR
MAX)MM 4L y
and
predictive mai
ntenance app
lications
RES SMD 4.8
8 1 R1 g.?;k, R_040 | 2k OHM 1% Yageo RC0402FR-074K87L
e 1/16W 0402
RES SMD 3K
9 1 R2 ?k/ R0402, | 51m 19 1/1 Yageo RC0402FR-073KL
° 6W 0402
RES SMD 39
11 1 R6 ?og/k’ R_0402, | \ OHM 1% 1/ gﬁnnecﬁvit CRGCQO0402F39K
° 16W 0402 y
RES SMD 11
110k, ., | TE
12 1 R7 R 0402, 1% 0K OHM 1% Connectivity CRGO0402F110K

1/16W 0402
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RES SMD 0
13 2 SB1,SB4 NC, R_0402 | OHM 0402 (n | Vishay Dale CRCW04020000Z0ED
ot mounted)
RES SMD 0
SB2, SB3, S : CRCW04020000Z0ED
14 3 B5 OR, R_0402 OHM 0402 Vishay Dale
ADAU1978, L | PCM1864 AD
15 1 U1 FCSP-40 C AD ADAU1978
300 mA low q
LDK130M-R, | uiescent curr
16 ! u2 SOT323-5L ent very low n ST LDK130M-R
oise LDO

Board versions

Table 2. STEVAL-STWINMAZ2 versions

PCB version Schematic diagrams Bill of materials

STEVAL$STWINMA2A ( | STEVAL$STWINMA2A schematic diagra | STEVAL$STWINMAZ2A bill of materi
1) ms als

1. This code identifies the SSTEVAL-STWINMAZ2 evaluation board first version. It is printed on the board PCB.

Regulatory compliance information

Notice for US Federal Communication Commission (FCC)
For evaluation only; not FCC approved for resale
FCC NOTICE — This kit is designed to allow:

1. Product developers to evaluate electronic components, circuitry, or software associated with the kit to
determine whether to incorporate such items in a finished product and

2. Software developers to write software applications for use with the end product.

This kit is not a finished product and when assembled may not be resold or otherwise marketed unless all
required FCC equipment authorizations are first obtained. Operation is subject to the condition that this product
not cause harmful interference to licensed radio stations and that this product accept harmful interference. Unless
the assembled kit is designed to operate under part 15, part 18 or part 95 of this chapter, the operator of the kit
must operate under the authority of an FCC license holder or must secure an experimental authorization under
part 5 of this chapter 3.1.2

Notice for Innovation, Science and Economic Development Canada (ISED)

For evaluation purposes only. This kit generates, uses, and can radiate radio frequency energy and has not been
tested for compliance with the limits of computing devices pursuant to Industry Canada (IC) rules.

Notice for European Union

This device is in conformity with the essential requirements of the Directive 2014/30/EU (EMC) and of the
Directive 2015/863/EU (RoHS).

Notice for United Kingdom

This device is in compliance with the UK Electromagnetic Compatibility Regulations 2016 (UK S.1. 2016 No. 1091)
and with the Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic Equipment
Regulations 2012 (UK S.I. 2012 No. 3032).
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Revision history

Table 3. Document revision history

Date Revision Changes

11-May-2023 1 Initial release.

IMPORTANT NOTICE — 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 acknowledgment.

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, 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.

© 2023 STMicroelectronics — All rights reserved
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