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Avnet Silica, official partner of ARM Technology, developed 
an ARM® mbed Enabled™ Sensor Node board delivering the 
low power operation and secure connectivity required for 
Internet of Things (IoT), smart sensing and cloud applications. 
Avnet Silica has combined best-in-class processing, sensing, 
security and connectivity from STMicroelectronics with 
the ARM® mbed™ IoT Device Platform, which provides a 
complete solution including an advanced OS to run hardware, 
device management in the cloud and advanced security.  

Powered by ST’s ultra-low-power STM32L4 microcontroller, 
the Sensor Node board enables quick development of smart-
sensor applications that can make use of several connectivity 
options. Choices include Bluetooth LE connectivity, which 
enables an easy connection with smartphones, and sub-GHz 
6LoWPAN connectivity for long-range communications. Key 
hardware on the board includes the highly integrated ST 
SensorTile module, which integrates the ultra-low-power 
STM32L4 ARM® Cortex®-M4 microcontroller, plus ST’s very-
low-power BlueNRG-MS Bluetooth low energy (BLE) single-
mode network processor and ST TESEO III GNSS receiver, 
together with a wide selection of ST’s sensing devices like 
accelerometer, gyroscope, magnetometer, barometer and 
microphone plus STSAFE-A100, a highly secure solution 
which acts as a secure element providing authentication and 
data management services to the local host.

The Sensor Node board also offers some additional on-
board sensors from ST that provide support for humidity, 
temperature, proximity and ambient light.

In addition to ARM mbed OS 5, the board also supports 
STM32Cube middleware and is further supported by 
software demos and libraries provided for both mbed OS  
and STM32Cube.

Sensor Node 
board

BENEFITS

•• �Bluetooth LE connectivity for easy connection with 
smartphones

•• Sub GHz connectivity for long range communications
•• NFC/RFID Dynamic Tag for easy pairing and configurations
•• GNSS Receiver IC for location services
•• �STSAFE-A100 secure element ensuring integrity and 

confidentiality of data communications
•• �mbed enabled board with integrated ST-LINK for 

programming and debugging
•• Supporting ARM mbed OS 5 and STM32Cube Ecosystems
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ST Qi 1.2.3 wireless
battery charger

PMOD Comms
SPSGRF-868

(for Visible Things  
connection)

STEVAL-IDS001V4M 
(for direct connection 

to laptop)

ST SensorTile module (13.5 x 13.5 mm)
• MCU: STM32L476JG
• MEMS:
 - Accelerometer+gyroscope LSM6DSM
 - �Accelerometer+magnetometer  

LSM303AGR
 - BAROMETER LPS22HB
 - Top-port Microphone MP34DT04
• 4.1 Bluetooth LE: BlueNRG-MS

Sub GHz RF module (13,5 x 11,5 mm)

• �ST SPSGRF-868 SPIRIT1 RF transceiver

STAuthentication and Brand protection 
secure solution: STSAFE-A100

ST TESEO III GNSS receiver 
(GPS/Galileo/Glonass/BeiDou/QZSS)

ST NFC/RFID dynamic tag:
M24SR02-Y (2-Kbit EEPROM w. dual i/f)

ST USB
battery charger

ST RRIO uP Op-Amp 
as low side

current sense

ST gas gauge IC for 
battery monitor

ST ultra low drop-
low noise regulator 

ST humidity and 
temperature sensor 

ST proximity and  
ambient light sensor 

mbed enabled through 
ST-LINK

PMOD module to be 
connected to the 
gateway if used as 
Visible Things sensor 
node; ST dongle to 
connect the board to 
a PC (in case of stand-
alone use) 

FEATURES

•• �ST SensorTile module (13.5 x 13.5 mm) STEVAL-STLCS02V1 
including:
-- �Ultra-low-power ARM® Cortex®-M4 microcontroller - 
STM32L476JG

-- 3D Accelerometer and 3D Gyroscope – LSM6DSM
-- eCompass module – LSM303AGR
-- Barometer – LPS22HB
-- Digital microphone –  MP34DT04
-- 4.1 Bluetooth low energy – BlueNRG-MS
-- Bluetooth Low-Energy Balun Chip - BALF-NRG-01D3
-- Low noise voltage regulator - LD39115J18R

•• Additional on-board connectivity:
-- ST SPIRIT1 sub-GHz module (13.5 x 11.5 mm) – SPSGRF-868
-- �ST TESEO III GNSS receiver supporting GPS/Galileo/
Glonass/BeiDou/QZSS

-- �ST Dynamic NFC/RFID Tag (2-Kbit EEPROM with dual 
interface) – M24SR02-Y

•• Additional on-board sensors:
-- ST humidity and temperature sensor – HTS221
-- ST proximity and ambient light sensor – VL6180X

•• Additional features:
-- �STAuthentication and Brand protection secure 
solution – STSAFE-A100

-- �mbed enabled board with embedded interface for 
programming and debugging (ST-LINK)

-- �ST Qi 1.2.3 wireless battery charger receiver (STWL03 
or STWL04)

BLOCK DIAGRAM
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ARM® mbed™ 
The IoT Device Platform

ARM® mbed™ is the IoT Device Platform from the leading 
company in the connected world. Almost 16 billion ARM 
based chips were shipped just last year. mbed is a complete 
platform that includes mbed OS and advanced RTOS for 
Cortex-M chips, which are based on Keil RTX. The platform 
also provides a communication stack and advanced security. 

mbed OS is supported by the major silicon vendors, making 
it easy to find a development board that suits customer 
needs. STMicroelectronics has a full-range of mbed-ready 
development boards. mbed is also supported by a great 
online community where users are freely sharing code and 
ideas.  

mbed Cloud is ARM’s solution for secure and efficient 
remote management of IoT devices. mbed Cloud supports 
firmware management and fail-safe updates across all 
devices in a network, including devices based on mbed OS, 
FreeRTOS, and Linux. The mbed Cloud solution can be used 
on any cloud service including Microsoft, IBM, and Amazon. 
It is built to scale with massive deployments of constrained 
IoT nodes, using unique caching mechanisms for low-energy 
devices. mbed Cloud reduces the time and effort required 
to deploy wide-spread updates, with broadcast and mesh-
friendly packages. 

Avnet Silica is an official ARM mbed partner, providing you 
skilled technical resources, easy to use Avnet development 
boards, and customer hands-on workshops, so you can 
effortlessly take your application to the cloud. 

SOFTWARE PLATFORM

•• �Core: RTOS and hardware abstractions for target and 
toolchain portability

•• �Connectivity: Networking and communications
•• �Security: Built-in device and communications security
•• �Tools: Open build, test and workflow tools with support for 

3rd party tools
•• �Devices: Remote manageability (with provisioning and 

firmware update)
•• �Supports ARM mbed cloud device management service 

out of the box
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ECOSYSTEM PLATFORM

•• �Open Source collaboration with developers and partners 
(Apache 2, GitHub)

•• �Developers.mbed.org - Developer website for scalable 
community support and colaboration
-- �Board and Component database, support tools, partner 
portal and channel to developers

•• �Consistent abstraction across disparate hardware enables 
contributors to leverage their work widely

MBED OS SECURITY

Covers three main types of threats:

•• �Security of system, including the ability to provision, manage 
and update devices (e.g. security fix)

•• �Security of communications between device and cloud 
services

•• �Security and integrity of the device by protecting it from 
untrusted or malicious code

Device services

IoT Cloud applications

Provision

Update

Connect

mbed Cloud

mbedclients –
mbed OS, tools

Device silicon and 
hardware

IoT device 
application

Device software Third party cloud services

App management

Load balancing

Analytics and rules

Scale-out

Data storage

Web servers

MBED PRODUCTS IN CONTEXT © ARM 2016 2

Title 40pt sentence case

Bullets 24pt sentence case

bullets 20pt sentence case

mbed OS security

§ Covers three main types of threat

§ Security of system, including ability to 
provision, manage and update devices
(e.g. security fix)

§ Security of communications between device
and cloud services

§ Security and integrity of device itself from
untrusted or malicious code

mbed Client
Lifecycle security

mbed TLS
Communication security

mbed uVisor
Device security

mbed OS Security
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STM32L4 Series

ULTRA-LOW-POWER WITH HIGH PERFORMANCE

STM32™ ULTRA-LOW-POWER AT 100 DMIPS 
WITH DSP AND FPU

STM32L476BLOCK DIAGRAM

Ultra-Low-Power Excellence
The STM32L4 microcontroller is based on a new ultra-low-
power platform featuring FlexPowerControl which extends 
flexibility to reach optimized power consumptions: With an 
EEMBC ULPBench score of 177 ULPBench™-CP, the STM32L4 
outperforms the market in the ultra-low-power domain.

With Performance
Offering up to 1 Mbyte of Flash (dual bank) memory and 
128 Kbytes of SRAM, the STM32L4 unleashes the ARM® 
Cortex®-M4 power efficiency with floating point unit (FPU) 
and DSP instructions. It delivers 100 DMIPS / 273 CoreMark 
thanks to the ST ART Accelerator™ at 80 MHz. The entire 
system performance is optimized using a multi-AHB bus 
matrix and DMA controllers.

Outstanding Low-Power Modes

* without RTC / with RTC

Parallel Interface Connectivity

I/Os

ARM®

Cortex®-M4 CPU 
80 MHz

FPU
MPU
ETM

Timers

LCD driver 8 x 40

Up to 

FSMC 8-/16-bit
(TFT-LCD, SRAM,

NOR, NAND)

RAM
128 Kbytes 

1-Mbyte Flash
with ECC
Dual Bank

DMA

ART AcceleratorTM

Digital

USB OTG 
1x SD/SDIO/MMC,

3x SPI, 3x I²C,
1x CAN, 1x Quad SPI, 

5x USART + 1 x ULP UART,
1 x SWP

Analog

 TRNG,
2 x SAI,

DFSDM (8 channels)

Display

3x 16-bit ADC,
2 x DAC,

2 x comparators,
2 x Op amps

1 x Temperature
sensor

Up to 114 I/Os
Touch-sensing

17 timers including:
2 x 16-bit advanced
motor control timers

2 x ULP timers
7 x 16-bit-timers
2 x 32-bit timers

controller

SMART PERIPHERALS
• Low-power UART and I²C communication interfaces
• Low-power time counter (16-bit low-power timers)
•  Up to 7 SPIs including Quad-SPI supporting software execution
•  Independent peripheral communication clock separate from main system clock 
• Digital filters for sigma-delta modulators supporting digital microphone (PDM to PCM conversion w/ HW filter)

STM32L4 PORTFOLIO
Flash / RAM  size (bytes)

Pin count

81-pin
CSP

72-pin
CSP

48-pin
LQFP/QFN
49-pin CSP

32-pin
QFN

132-pin
UFBGA

(0.5 mm pitch)

100-pin 
LQFP

UFBGA 
(0.6 mm pitch)

64-pin 
LQFP/CSP

UFBGA
(0.5 mm pitch)

128 K/64 K
L433CBL432KB L433RB
L431CBL431KB L431RB

L476VCL476RC
L475VCL475RC

256 K/128 K

256 K/64 K
L443CCL442KC L443VCL443RC
L433CCL432KC L433VCL433RC
L431CCL431KC L431VCL431RC

144-pin
LQFP

1 M/128 K
L475VGL475RG

L476MGL476JG L476QGL476VGL476RG L476ZG
L486MGL486JG L486QGL486VGL486RG L486ZG

L471QGL471VGL471RG L471ZG

512 K/128 K L475VEL475RE
L476MEL476JE L476QEL476VEL476RE L476ZE

L471QEL471VEL471RE L471ZE

Legend
With HW crypto/hash

HARDWARE TOOLS

A full set of evaluation boards enables 
flexible prototyping as well as full STM32L4 
evaluation. Commercial part numbers:  
NUCLEO-L432KC (32 pins); 
NUCLEO-L476RG (64 pins); 
STM32L476G-DISCO; STM32L476G-EVAL 

SOFTWARE TOOLS
STM32CubeMX enables fast development 
thanks to its MCU clock configurator, power 
consumption calculator and code
generation tools.

STM32L486 BLOCK DIAGRAM
Parallel Interface Connectivity

ARM®

Cortex®-M4 CPU 
80 MHz

FPU
MPU
ETM

I/Os

Timers

FSMC 8-/16-bit
(TFT-LCD, SRAM,

NOR, NAND)

LCD driver 8 x 40

Up to 
1-Mbyte Flash

with ECC
Dual Bank

128 Kbytes 
RAM

ART AcceleratorTM

DMA

USB OTG 
1x SD/SDIO/MMC,

3x SPI, 3x I²C,
1x CAN, 1x Quad SPI, 

5x USART + 1 x ULP UART,
1 x SWP

Digital

AES (256-bit), TRNG,
2 x SAI,

DFSDM (8 channels)

Analog

3x 16-bit ADC,
2 x DAC,

2 x comparators,
2 x Op amps

1 x Temperature
sensor

Display

17 timers including:
2 x 16-bit advanced
motor control timers

2 x ULP timers
7 x 16-bit-timers
2 x 32-bit timers

Up to 114 I/Os
Touch-sensing

controller

STM32L4 Ecosystem
Available now
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Hardware Tools
A full set of evaluation boards enables flexible prototyping as 
well as full STM32L4 evaluation. Commercial part numbers: 
NUCLEO-L432KC (32 pins); NUCLEO-L476RG (64 pins); 
STM32L476G-DISCO; STM32L476G-EVAL

4.3 µA / 4.7 µA*Stop 1 (full retention)

26 µA / MHzSleep

84 µA / MHzRun at 24 MHz

102 µA / MHzRun at 80 MHz

Standby + 16-Kbytes RAM 200 nA / 450 nA*

Standby 28 nA / 280 nA*

Shutdown 8 nA / 200 nA*

1.0 µA / 1.28 µA*

Wake-up time

Stop 2 (full retention)

14 µs

6 cycles

14 µs

250 µs

5 µs

4 µs

VBAT 2 nA / 200 nA*

Software Tools
STM32CubeMX enables fast development thanks to its MCU 
clock configurator, power consumption calculator and code 
generation tools.
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SMART PERIPHERALS

•• Low-power UART and I²C communication interfaces
•• Low-power time counter (16-bit low-power timers)
•• �Up to 7 SPIs including Quad-SPI supporting software 

execution
•• �Independent peripheral communication clock separate 

from main system clock
•• �Digital filters for sigma-delta modulators supporting digital 

microphone (PDM to PCM conversion w/ HW filter)

STM32L4 PORTFOLIO

Pin count

81-pin
WLCSP

72-pin
WLCSP

48-pin
LQFP/QFN

49-pin WLCSP

128 K/64 K

256 K/128 K

256 K/64 K

1 M/128 K

Flash memory size / RAM  size (bytes)

512 K/128 K

512 K/320 K

1 M/320 K

32-pin
QFN

132-pin
UFBGA

100-pin 

(0.5 mm pitch)
LQFP/WLCSP

UFBGA
(0.4 mm pitch)

64-pin 
LQFP

UFBGA
(0.5 mm pitch)

144-pin
LQFP

169-pin
UFBGA 

(0.5 mm pitch)

L476VCL476RC

L476MGL476JG L476QGL476VGL476RG L476ZG

L476MEL476JE L476QEL476VEL476RE L476ZE

L496AGL496QGL496VGL496RG L496ZG

L496QEL496VEL496RE L496ZE L496AE

L475VCL475RC

L475VEL475RE

L475VGL475RG

L433CB L433RB

L433CC L433VCL433RC

L432KB

L432KC

L431CBL431KB L431RB

L431CCL431KC L431VCL431RC

L471QGL471VGL471RG L471ZG

L471QEL471VEL471RE L471ZE

L443CCL442KC L443VCL443RC

L486JG L486QGL486VGL486RG L486ZG

L4A6AGL4A6QGL4A6VGL4A6RG L4A6ZG

Legend
With 128-/256-bit AES Hardware Encryption
Without 128-/256-bit AES Hardware Encryption



avnet-silica.com/sensornode

Offices

04/2017

AUSTRIA
Vienna	  
Phone:	 +43 186 642 300 
Fax: 	 +43 186 642 350 
wien@avnet.eu

BELGIUM
Merelbeke	  
Phone:	 +32 9 210 24 70 
Fax: 	 +32 9 210 24 87 
gent@avnet.eu

CZECH REPUBLIC (SLOVAKIA)
Prague	  
Phone:	 +420 234 091 031 
Fax: 	 +420 234 091 030 
praha@avnet.eu

DENMARK
Herlev	  
Phone:	 +45 432 280 10 
Fax: 	 +45 432 280 11
herlev@avnet.eu

ESTONIA
(LATVIA, LITHUANIA)
Pärnu
Phone : +372 56 637737
paernu@avnet.eu

FINLAND  
Espoo	  
Phone:	 +358 207 499 200 
Fax: 	 +358 207 499 280 
helsinki@avnet.eu

FRANCE (TUNISIA)
Cesson Sévigné 
Phone:	 +33 299 838 485 
Fax: 	 +33 299 838 083 
rennes@avnet.eu

Illkirch
Phone:	 +33 390 402 020 
Fax: 	 +33 164 479 099 
strasbourg@avnet.eu

Massy Cedex 
Phone:	 +33 164 472 929 
Fax: 	 +33 164 470 084 
paris@avnet.eu

Toulouse 
Phone:	 +33 05 62 47 47 
toulouse@avnet.eu

Vénissieux Cedex 
Phone:	 +33 478 771 360 
Fax: 	 +33 478 771 399 
lyon@avnet.eu

GERMANY
Berlin	  
Phone:	 +49 30 214 882 0 
Fax: 	 +49 30 214 882 33 
berlin@avnet.eu

Braunschweig 
Phone:	 +49 531 220 730 
Fax: 	 +49 531 220 7335 
braunschweig@avnet.eu

Freiburg	 
Phone:	 +49 761 881 941 0 
Fax: 	 +49 761 881 944 0 
freiburg@avnet.eu

Hamburg 
Phone:	 +49 40 608 235 922 
Fax: 	 +49 40 608 235 920 
hamburg@avnet.eu

Herne	  
Phone:	 +49 2323 964 660 
Fax: 	 +49 2323 964 666 0 
herne@avnet.eu

Holzwickede 
Phone:	 +49 2301 919 0 
Fax: 	 +49 2301 919 222 
holzwickede@avnet.eu

Leinfelden-Echterdingen 
Phone:	 +49 711 782 600 1 
Fax: 	 +49 711 782 602 00 
stuttgart@avnet.eu

Leipzig 
Phone:	 +49 34204 7056 00 
Fax: 	 +49 34204 7056 11 
leipzig@avnet.eu

Nürnberg 
Phone: 	 +49 911 24425 80
Fax: 	 +49 911 24425 85
nuernberg@avnet.eu

Poing	  
Phone:	 +49 8121 777 02 
Fax: 	 +49 8121 777 531 
muenchen@avnet.eu

Wiesbaden	  
Phone:	 +49 612 258 710 
Fax: 	 +49 612 258 713 33 
wiesbaden@avnet.eu

HUNGARY
Budapest	  
Phone:	 +36 1 43 67215 
Fax: 	 +36 1 43 67213 
budapest@avnet.eu

ITALY
Cusano Milanino  
Phone:	 +39 02 660 921 
Fax: 	 +39 02 660 923 33 
milano@avnet.eu

Firenze	  
Phone:	 +39 055 436 039 2 
Fax: 	 +39 055 431 035 
firenze@avnet.eu

Modena	  
Phone:	 +39 059 348 933 
Fax: 	 +39 059 344 993 
modena@avnet.eu

Padova	  
Phone:	 +39 049 807 368 9 
Fax: 	 +39 049 773 464 
padova@avnet.eu

Rivoli	  
Phone:	 +39 011 204 437 
Fax: 	 +39 011 242 869 9 
torino@avnet.eu

Roma Tecnocittà 
Phone:	 +39 06 413 115 1 
Fax: 	 +39 06 413 116 1 
roma@avnet.eu

NETHERLANDS
Breda	  
Phone:	 +31 765 722 700 
Fax: 	 +31 765 722 707 
breda@avnet.eu

NORWAY
Asker	  
Phone:	 +47 667 736 00 
Fax: 	 +47 667 736 77 
asker@avnet.eu

POLAND 
Gdansk	  
Phone:	 +48 58 307 81 51
Fax: 	 +48 58 307 81 50 
gdansk@avnet.eu

Katowice  
Phone:	 +48 32 259 50 10 
Fax: 	 +48 32 259 50 11 
katowice@avnet.eu

Warszawa	  
Phone:	 +48 222 565 760 
Fax: 	 +48 222 565 766 
warszawa@avnet.eu

PORTUGAL 
Vila Nova de Gaia 
Phone:	 +35 1 223 779 502 
Fax: 	 +35 1 223 779 503 
porto@avnet.eu

ROMANIA (BULGARIA)
Bucharest	  
Phone:	 +40 21 528 16 32 
Fax: 	 +40 21 529 68 30 
bucuresti@avnet.eu

RUSSIA (BELARUS, UKRAINE)
Moscow	  
Phone:	 +7 495 737 36 70 
Fax: 	 +7 495 737 36 71 
moscow@avnet.eu

Saint Petersburg 
Phone:	 +7 812 635 81 11 
Fax: 	 +7 812 635 81 12 
stpetersburg@avnet.eu

SLOVENIA  
(BOSNIA AND HERZEGOVINA, 
CROATIA, MACEDONIA, MONTENEGRO, 
SERBIA)
Ljubljana	 
Phone:	 +386 156 097 50 
Fax: 	 +386 156 098 78 
ljubljana@avnet.eu

SPAIN 
Barcelona	  
Phone:	 +34 933 278 530 
Fax: 	 +34 934 250 544 
barcelona@avnet.eu

Galdàcano. Vizcaya	  
Phone:	 +34 944 572 777 
Fax: 	 +34 944 568 855 
bilbao@avnet.eu

Las Matas	  
Phone:	 +34 913 727  100 
Fax: 	 +34 916 369 788 
madrid@avnet.eu

SWEDEN
Sundbyberg	  
Phone:	 +46 8 587 461 00 
Fax: 	 +46 8 587 461 01 
stockholm@avnet.eu

SWITZERLAND
Rothrist	  
Phone:	 +41 62 919 555 5 
Fax: 	 +41 62 919 550 0	  
rothrist@avnet.eu
 
TURKEY (GREECE, EGYPT)
Kadikoy Istanbul 
Phone:	 +90 216 528 834 0 
Fax: 	 +90 216 528 834 4 
istanbul@avnet.eu

UNITED KINGDOM (IRELAND)
Berkshire	  
Phone:	 +44 1628 512 900 
Fax: 	 +44 1628 512 999 
maidenhead@avnet.eu

Bolton	  
Phone:	 +44 1204 547 170 
Fax: 	 +44 1204 547 171	  
bolton@avnet.eu

Bucks, Aylesbury 
Phone:	 +44 1296 678 920 
Fax: 	 +44 1296 678 939 
aylesbury@avnet.eu

Stevenage, Herts, Meadway	
Phone:	 +44 1438 788 310 
Fax: 	 +44 1438 788 250	 
stevenage@avnet.eu

ISRAEL
Tel-Mond
Phone: 	 +972 (0)9 7780280
Fax: 	 +972 (0)3 760 1115
avnet.israel@avnet.com

SOUTH AFRICA
Cape Town 
Phone: 	 +27 (0)21 689 4141 
Fax: 	 +27 (0)21 686 4709
sales@avnet.co.za

Durban
Phone: 	 +27 (0)31 266 8104 
Fax: 	 +27 (0)31 266 1891 
sales@avnet.co.za

Johannesburg
Phone: 	 +27 (0)11 319 8600 
Fax: 	 +27 (0)11 319 8650
sales@avnet.co.za

All trademarks and logos are the property of their respective owners. This document provides a brief overview only, no binding offers are intended. No guarantee as 
to the accuracy or completeness of any information. All information is subject to change, modifications and amendments without notice.


