
Features

• Kit content:
– the STEVAL-PROTEUS main board
– LiPo battery 3.7 V, 480 mAh
– Plastic case and screws

• Main components on the STEVAL-PROTEUS:
– STM32WB5MMG - ultra-low-power module, dual core 32-bit Arm Cortex-

M4 MCU 64 MHz, Cortex-M0+ 32 MHz for real-time radio layer, with
1 Mbyte of flash memory, 256kbyte SRAM, and 2.4GHz RF supporting
Bluetooth® Low Energy 5, 802.15.4, Zigbee 3.0, and Thread

– IIS3DWB - ultra-wide bandwidth up to 6 kHz, low noise, 3-axis digital
accelerometer

– ISM330DHCX - iNEMO inertial module with machine learning core and
finite state machine with digital output

– IIS2DLPC - high-performance ultra-low-power 3-axis digital accelerometer
– STTS22H - low-voltage, ultra-low-power, 0.5°C accuracy I²C/SMBus 3.0

temperature sensor
– 2Gb QSPI NOR flash memory for data storage
– STSAFE-A110 - secure element
– STBC02 - Li-Ion linear battery charger with LDO
– ST1PS02 - step-down converter with digital voltage selection
– Three push-buttons (one reset, one user, one power-on battery)
– Four LEDs (three user LEDs, one STBC02 LED status)
– Flexible power supply options - LiPo battery, USB power, and primary

battery
– SWD connector for debugging and programming capability
– 34-pin expansion connector compliant with STMOD+

• Temperature monitoring and vibration preprocessing data in the time and
frequency domain, machine learning, and AI to address industrial asset
monitoring

• STBLESensor app support for Android and iOS to ease the board and
processing configuration, condition monitoring, and anomaly detection

• Comprehensive software libraries and demonstration examples available

Description

The STEVAL-PROTEUS1 is an evaluation tool designed for temperature and
vibration monitoring. It is based on a 2.4 GHz multiprotocol wireless SoC to address
machine or facility condition monitoring for industrial applications.
The evaluation board simplifies the prototyping, evaluation and development of
wireless industrial sensor nodes to enable the predictive maintenance. It comes with
a LiPo battery and a plastic case. All components are mounted exclusively on the
top side of the PCB to ensure an easy mounting on other equipment. The included
comprehensive software and the firmware libraries with time and frequency domain
vibration analysis ease your software customization and can reliably improve your
time-to-market.
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The main board includes the STM32WB5MMG ultra-low-power and small form
factor wireless radio module. This module is FCC and IC certified (FCC ID:
YCP-STM32WB5M001 and IC: 8976A-STM32WB5M01). It is based on the
STM32WB55VGY wireless SoC, compliant with the Bluetooth® Low Energy SIG
specification v5.2, ZigBee 3.0, and IEEE 802.15.4-2011.
The powerful Arm®-based Cortex-M4 with FPU and large memory allows running the
embedded algorithm at node level.
The multiprotocol support ensures the development of applications with different
types of connectivity, using a unique hardware. Moreover, the main board integrates
the STSAFE-A110 secure element that provides authentication and secure data
management services to a local or remote host.
The IIS3DWB high bandwidth (up to 6 kHz) accelerometer, the IIS2DLPC ultra-low
power, and the ISM330DHCX inertial module (accelerometer and gyroscope) with
MLC make the hardware ideal for a customized vibration monitoring development.
The STTS22H high accuracy temperature sensor has been integrated in the board,
far from the heat noise sources (the power management and the microcontroller) to
provide a more precise temperature measurement. Its exposed pad sensor feature
allows the temperature sensor to be in contact with the surface target equipment.
An on-board external memory is connected via QSPI to the STM32WB5MMG module
for data buffering and event storage.
The STEVAL-PROTEUS is LiPo rechargeable battery-powered. It can also be
powered via USB (5 V at 500 mA) or via a primary battery (which is not included
in the kit).
The power management features the ST1PS02 400 mA step down converter for
low-power applications and the STBC02 for battery charging.
An application example firmware with dedicated algorithms is preloaded in the
STM32WB5MMG flash memory for easy demonstration of wireless vibration and
temperature node monitoring.
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1 Schematic diagrams

Figure 1. STEVAL-PROTEUS circuit schematic (1 of 5)

This kit features a specific STM32 device version, which allows the operation of any bundled commercial stack/library available. 
This STM32 device shows a "U" marking option at the end of the standard part number and is not available for sales.
To use the same commercial stack in his/her application, a developer may need to purchase a part number specific to this stack/library.
The price of those part numbers includes the stack/library royalties.
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Figure 2. STEVAL-PROTEUS circuit schematic (2 of 5)
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Figure 3. STEVAL-PROTEUS circuit schematic (3 of 5)

VOUT
[2.6V - 3.3V]
< 400 mA

3.3 V
150 mA

I_
PR

E 
= 

10
 m

A

The pin has an
internal 50 kOhm 
pull-down 
resistor

I_
FA

ST
 =

 2
00

 m
A

V_USB or V_BAT
450 mA x2

4.
25

 V
 ->

 2
.5

0 
V

4.
25

 V
 ->

 2
.5

0 
V

V_USB

ST1PS02_VOUT

ST1PS02_VOUT2

mates with 665002113322
(housing) and
665165128130
(pre-crimped wire)

V_BAT

V_BAT V_USB STBC02_LDO

STBC02_SYS

V_BAT

ST1PS02_VOUT

V_MAIN

STBC02_SYS

V_MAIN

V_PRIMBATT

V_PRIMBATT

V_PRIMBATT

USB_D-
USB_D+

ST1PS02_PGOOD

ST1PS02_AUX

STBC02_NTC
STBC02_CHG
STBC02_CEN

STBC02_SW_SEL

STBC02_BATMS

STBC02_NTC

STBC02_CHG

STBC02_BATMS

STBC02_WAKE-UP
BATMS_ADC

ST1PS02_D0 ST1PS02_D2

ST1PS02_D1

ST1PS02_D0

ST1PS02_D1

ST1PS02_D2

PRIMBATMS_ADC

PRIMBATMS_CTRL

R13
20k

STBC02_WAKE-UP

R14
0R

R12
1K

R18
27k

U4

D
7

STG4160

5
VCC

2
GND
S1

1

VL
4

8
GND1

6
SELS2

3

J5
1

2
3

C10

Main Voltage Selector

1uF

J14

R16
1M

Jumper-Female

C8
10uF

U2

STBC02

IN1
E5

LDO
F4

SW1_I
F3

GND
A3

SYS1
C5

AGND
B4

E4
SW1_OAE3
SW1_OB

ISET
A4

IPRE
D4

D2
WAKE-UP

BAT1
A5

A2
BATSNSFV

B3
BATSNS

NTC
D1

C4
BATMS

C2
nRESET

E2
SW2_IF2
SW2_OAF1
SW2_OB

C1
SW_SEL

B2
RST_PENDING

A1
RESET_NOW

CEN
B1CHG
E1IN2

F5

BAT2
B5

SYS2
D5

NC1
C3

NC2
D3

C13
10uF

C34
47uF

C33
1uF

R19
39k

J3

1
2
3

R10
100k

Li-Ion Battery Receptacle

R9
300R

1

4

2

3

C14

S2
Push-Bottom_WE434331013822

10uF

L2
1

10uH

2

R23
39k

R22
1M

R21
27k

C9
1uF

U3

ST1PS02

1AUX

2 VIN SW 3

4GND

5VOUT

6VOUT2

7PGOOD

CL 8

EN12

D09

D110

D211

R11
100k

R15
1M

D6

R20
1M

ESDALC6V1-1U2

L1
1 2

2.2uH 1.5A

R17
1M

C12
10uF

L3
1 2

2.2uH 1.5A

C11
4.7uF

D5

A
C

LED YELLOW

J2

1
VCC

USB2.0 MICRO

D-
2

D+
3

ID
4
5

GND

M1
6

M2
7

M3
8

M4
9

J4
1
2

Primary Battery Receptacle

Sel | S1 | S2
----+-----+-----
H | O N | OFF
----+-----+-----
L | OFF | O N

D2 | D1 | D0 | Vout
---+----+----+------
0 | 0  | 0  | 2.6 V
---+----+----+------
0 | 0  | 1  | 2.7 V
---+----+----+------
0 | 1  | 0  | 2.8 V
---+----+----+------
0 | 1  | 1  | 2.9 V
---+----+----+------
1 | 0  | 0  | 3.0 V
---+----+----+------
1 | 0  | 1  | 3.1 V
---+----+----+------
1 | 1  | 0  | 3.2 V
---+----+----+------
1 | 1  | 1  | 3.3 V

D
B

4641 - R
ev 1

page 5/10

STEVA
L-PR

O
TEU

S1
Schem

atic diagram
s 



Figure 4. STEVAL-PROTEUS circuit schematic (4 of 5)
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Figure 5. STEVAL-PROTEUS circuit schematic (5 of 5)
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2 Kit versions

Table 1. STEVAL-PROTEUS1 versions

PCB version Schematic diagrams Bill of materials

STEVAL$PROTEUS1A (1) STEVAL$PROTEUS1A schematic diagrams STEVAL$PROTEUS1A bill of materials
 

1. This code identifies the STEVAL-PROTEUS1 evaluation kit first version.
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https://www.st.com/resource/en/schematic_pack/steval-proteus1_schematic.pdf
https://www.st.com/resource/en/bill_of_materials/steval-proteus1_bom.pdf


Revision history

Table 2. Document revision history

Date Revision Changes

24-Jun-2022 1 Initial release.
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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.

© 2022 STMicroelectronics – All rights reserved
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