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ST87M01 fully certified module

Power consumption

PSM floor current (@ 2.5 V): 

• < 1.8 µA (PSM < 6 h) 

• < 1.2 µA (PSM > 6 h)

IOFF < 0.5 µA 

12.8 x 10.6 x 2.4 mm

Industrial grade GCF and PTCRB 

certification - 40 to + 85°C

Module hardware

LTE Category NB2, Release 15

B1/B3/B5/B8/B20/B28 certified for EMEA

B14/B17/B18/B19/B25/B26/B65/B70/B71 

compatible

Large set of AT commands over UART I/F 

(3GPP compatible & ST custom)

NB-IoT modem

Fully certified module

Radio qualified by major EMEA 

MNOs

Extensive field tests executed 

across different regions

Overview

3

CoAP/LWM2M

MQTT

HTTP/HTTPS

TCP/UDP DTLS

IPv4/IPv6

Embedded protocol stacks
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ST87M01 ecosystem

Reference design 

for asset tracking, 

smart cities and 

metering

Complete 

evaluation kit

Easy connect

software library

NB-IoT connectivity 

through Conexa IoT 

SIM card

Chip antenna support: 

Virtual Antenna  

technology with Oxion 

AI-powered integration 

platform

Hardware, 

software and, 

production 

assistance

Badge Follow with solid fill

Badge Follow with solid fill

Badge Follow with solid fill

Badge Follow with solid fill

Badge Follow with solid fill

Badge Follow with solid fill

https://www.st.com/content/st_com/en/partner/partner-program/partnerpage/DAOS-group.html
https://www.st.com/content/st_com/en/partner/partner-program/partnerpage/DAOS-group.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/content/st_com/en/partner/partner-program/partnerpage/ignion.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/content/st_com/en/partner/partner-program/partnerpage/wireless-logic.html?icmp=tt47772_gl_lnkon_jan2026


STEVAL-NBIOTV1: ST87M01 reference design

Discover 

STEVAL-NBIOTV1

NB-IoT evaluation platform and reference design 

for asset tracking and smart cities with ST87M01

https://www.st.com/en/evaluation-tools/steval-nbiotv1.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/evaluation-tools/steval-nbiotv1.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/evaluation-tools/steval-nbiotv1.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/evaluation-tools/steval-nbiotv1.html?icmp=tt47772_gl_lnkon_jan2026


Hardware setup: STEVAL-NBIOTV1
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STEVAL-NBIOTV1 setup

Take the board (STV$NBIOTV1A) and verify that the two jumpers are in 

the default configuration:

• J1: 1-2 closed

• J2: 1-2 closed

Insert a SIM card in the socket on the back of the board
SIM card activation

The battery is not needed for the first connection, as the power supply 

can be provided directly from the USB cable

Place the board in the provided plastic case (bottom part only) as it makes it 

easier to press the buttons

Note: To see the application output on the COM port an STLINK programmer 

is needed (see next page)



To program and debug the onboard STM32U5, you need a compatible debugger/programmer, which is not 

included in the kit.

The recommended part numbers are STLINK-V3MINIE and STLINK-V3SET.

These debuggers can be connected to the evaluation board through CN1

The STLINK also acts as a UART to USB converter, so that it’s possible to get the application log to the PC

STLINK-V3 (not included in the kit)

STEVAL-NBIOTV1 setup
STLINK programmers

CN1

https://www.st.com/en/development-tools/stlink-v3minie.html
https://www.st.com/en/development-tools/stlink-v3minie.html
https://www.st.com/en/development-tools/stlink-v3minie.html
https://www.st.com/en/development-tools/stlink-v3set.html
https://www.st.com/en/development-tools/stlink-v3set.html
https://www.st.com/en/development-tools/stlink-v3set.html


Connect the STLINK to the STEVAL board and to the PC

• STLINK acts as a programmer/debugger and as a COM port for application logs

• In these applicative examples, USB on the STEVAL board is for power supply only (no data)

STEVAL-NBIOTV1 setup
Application log over STLINK virtual COM

STM32

USB CABLE

ST87M01

UART

UART

Power Supply only



All the software examples generate application logs through the STLINK Virtual COM port

• Any serial terminal software can be used with the following configuration 

COM port configuration 



Application description

1

1



Projects → BoardName → Applications → …

• Different examples to show specific EC_Lib features

Projects → EC_Lib

• Easy connect library code is shared among all the projects

• This code must not be modified to customize one specific example, as this 

modification will also have an impact on the others.

• To configure EC_Lib parameters (#define … ) simply redefine them in the file 

st87ec_lib_conf.h

• Found in each project folder (for example, AssetTracking/Core/Inc)

Drivers folder with HAL and CMSIS

Project tree structure



Each example folder contains:

1. An STM32CubeMX “.ioc” with the correct pin and peripheral configuration for the example

2. A “Core” folder with the source code for the application

3. An STM32CubeIDE folder with the project files

• Verify that STM32CubeIDE is installed on your PC: https://www.st.com/en/development-

tools/stm32cubeide.html 

• To open the project, double-click on the “.project” file

Example folder

https://www.st.com/en/development-tools/stm32cubeide.html
https://www.st.com/en/development-tools/stm32cubeide.html
https://www.st.com/en/development-tools/stm32cubeide.html


Application log

The application will print different types of messages 

to the UART terminal.

Messages are identified by the following prefixes:

--> Host (STM32) to Device (ST87M01) - AT commands

<-- Device (ST87M01) to Host (STM32) - AT responses and URCs

Status messages from the application



The green LED is used to track the status of the application*

There are three possible states:

1. STARTUP: the application is running; the ST87M01 is trying to connect to the cellular network

2. CONNECTED_IDLE: the ST87M01 is connected to the network; the application is waiting for 

input (usually for the user to press the USR button)

3. CONNECTED_SEQUENCE: the application is executing a sequence of commands to perform 

the requested operation (e.g.: MQTT Publish, HTTP request, etc.)

Application status and LED behavior

Status Green Led Pattern

STARTUP Blinking slow ----    ----    ----

CONNECTED_IDLE Blinking medium speed -   -   -   -   -   -

CONNECTED_SEQUENCE Blinking fast - - - - - - - - - - - 

* LED blinking is disabled by default for the LowPower examples



Asset Tracking example

1
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This application demonstrates how to send data to STAssetTracking dashboard 

https://dsh-assetracking.st.com/ over a cellular network using the STEVAL-NBIOTV1 

development kit.

It simulates an asset tracking device that periodically sends sensor data and GPS 

location to the STAssetTracking dashboard using the HTTPS protocol.

Asset Tracking Example

https://dsh-assetracking.st.com/
https://dsh-assetracking.st.com/
https://dsh-assetracking.st.com/


Go to dsh-assetracking.st.com

Log in with an existing MyST account or 

create a new one.

Application setup

https://dsh-assetracking.st.com/
https://dsh-assetracking.st.com/
https://dsh-assetracking.st.com/


Go to: Settings -> API Keys 

Click on the "+" button to create a new 

key for your application

The API key value will need to be 

copied into the STM32 firmware code 

later (redefine the 

DASHBOARD_API_KEY macro).

Application setup



To add a new device to the dashboard, go 

to Devices and click on the "+" button
Select NB-IoT as the device type

Application setup



Fill in the device information:

• Device ID: Choose a unique name for your device 

(this will need to be copied in the STM32 firmware 

code later (redefine 

the DASHBOARD_DEVICE_ID macro).

• Label: Human friendly name of your device

Click Next and then Submit to create the device.

The device is being created and you may need to 

refresh the page to see it in the devices list.

Application setup



Now you need to recompile the STM32 firmware code 

with the correct API Key and Device ID and download it 

to the board.

Modify the following lines in application.c:

/* Device ID and API Key */

#define  DASHBOARD_DEVICE_ID “ yyyyyyyy "

#define  DASHBOARD_API_KEY " xxxxxxxx - xxxx - xxxx - xx… …"

Application setup

If everything works correctly, after a few moments the 

device should appear online.

You may also want to open a COM port terminal to 

monitor the application output, as explained in the HW 

setup section.



After some time, you should start 

seeing data appear on the 

dashboard.

In the Telemetry tab, you can 

select different parameters to 

visualize: temperature, humidity, 

accelerometer, etc.

Application setup



UDP_LowPower example

2
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During the low-power state, the application power consumption is approximately 80 µA, measured using 

a power profiler tool on the battery input pins. STM32U5 is kept in STOP2 mode, and the LIS2DUXS12 

accelerometer is configured to detect a TILT event and wake up the system.

The firmware initializes the ST87M01 modem using the EasyConnect library, waits for the modem to 

establish a connection to the NB-IoT network, and then enters a state machine to handle sensor data 

transmission via UDP.

The main task interacts with the sensor task via a message buffer. This serves as a shared 

communication mechanism allowing tasks to exchange data asynchronously and efficiently. It formats 

sensor data and sends it to a predefined UDP server.

The firmware is designed to demonstrate the use of the UDP protocol in an application optimized for low 

power consumption.

UDP_LowPower example



Application sequence
Output from serial COM port (via STLINK)

Initialization and 

connection

Time sync

Sensor data 

reading

UDP sending 

sequence

UDP reception

Go to Low-

Power state



Sequence diagram



Troubleshooting
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The ST87M01 cannot find a valid SIM card

• #SIMST: 0

Insert a valid NB-IoT SIM card in the socket and reset 

the board

ST87M01 shuts down immediately



The ST87M01 is able to find a valid SIM card

• #SIMST: 1

The modem keeps trying to connect to the network without success

The first connection can be slow, because the module may need to scan all the bands to find the correct 

one

• After the first connection, the parameters are saved to flash either after an explicit “Save and Reset” command 

or automatically when the module transitions to SLEEP state

• More on this topic in the ST87MXX_Network_Search_Optim_Application_Note.pdf 

• The application note comes with the ST87Mxx GUI installation

• Click on “ST87Mxx Documentation” entry in Windows Start menu

The ST87M01 is not connecting to the cellular network



Bridge-mode firmware binaries

3
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If there is a need to control the ST87M01 directly from a PC using the ST87Mxx GUI, the STM32 can be 

programmed to operate in bridge-mode.

As explained at the beginning of this document, the ST87M01 is connected to the STM32 via UART, with the 

STM32 functioning as the host.

The bridge mode can be used to upgrade the ST87M01 firmware (via ST87Mxx GUI)

This can be done by using one of the firmware binaries available under “Utilities/Bridge-mode FW 

binaries”:

• STEVAL-NBIOTV1 - USB Bridge.bin: Bridge mode through the onboard USB connector

• STEVAL-NBIOTV1 - STLink Bridge.bin: Bridge mode through external STLinkV3

• NUCLEO-U545RE-Q - STLink Bridge.bin: Bridge mode through Nucleo board’s USB-C

Bridge mode firmware

https://www.st.com/en/embedded-software/stsw-st87mgui.html


Use the console tab to send AT commands to the 

module and to see incoming responses and URCs

A full set of application notes comes with the 

installation of the GUI

• Click on “ST87Mxx Documentation” entry in the 

Windows Start menu

Bridge mode firmware - ST87Mxx GUI



Select the binary you want to download

Press the “Download” button

Download ST87M01 firmware binary:

STSW-ST87M01

Bridge mode - ST87M01 firmware upgrade

Go to the “Download” tab of the GUI

https://www.st.com/en/embedded-software/stsw-st87m01.html
https://www.st.com/en/embedded-software/stsw-st87m01.html
https://www.st.com/en/embedded-software/stsw-st87m01.html


Firmware compatibility table

Make sure that the STSW-NBIOTV1 software version you use is compatible with the 

ST87M01 module firmware shown in the table

If needed, you can update the firmware by following the procedure described on the 

previous slide

Note: firmware can only be upgraded, not downgraded

STSW-NBIOTV1 EC_Lib ST87M01 firmware

v1.0.0 v1.9.0 v2.9.0



Technical documentation and links

Read the user 

manual

Get your kitDiscover 

EVKITST87M01-2

EVKITST87M01-2

EVST87M01W-1

Discover 

EVST87M01W-1

STEVAL-NBIOTV1

Discover 

STEVAL-NBIOTV1

Get samples
Discover 

ST87M01

GUI

Download 

ST87Mxx startup 

package 

Read the 

databrief 

ST87Mxx easy 

connect library 

release note

MCU easy 

connect library for 

ST87Mxx data 

brief

DownloadSTSW-ST87ECLIB

Download

STSW-

ST87ECLIB 

Easy connect library

ST87M01

ST87M01 firmware

Download ST87M01 firmware

Download 

ST87M01 firmware

Read the data brief

Read the 

data brief 

Design guide and 

application notes

These documents are installed with the ST87M01 startup package 

(GUI) – ST87Mxx startup package– and are available from the 

“Help” drop-down menu.

ECLIB 

application 

examples

https://www.st.com/resource/en/user_manual/um3576-getting-started-with-the-evkitst87m012-stmicroelectronics.pdf
https://www.st.com/resource/en/user_manual/um3576-getting-started-with-the-evkitst87m012-stmicroelectronics.pdf
https://estore.st.com/en/evkitst87m01-2-cpn.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/evaluation-tools/steval-nbiotv1.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/evaluation-tools/steval-nbiotv1.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/evaluation-tools/steval-nbiotv1.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/evaluation-tools/steval-nbiotv1.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/evaluation-tools/evst87m01w-1.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/evaluation-tools/evst87m01w-1.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/evaluation-tools/evst87m01w-1.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/evaluation-tools/evst87m01w-1.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/evaluation-tools/steval-nbiotv1.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/evaluation-tools/steval-nbiotv1.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/evaluation-tools/steval-nbiotv1.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/evaluation-tools/steval-nbiotv1.html?icmp=tt47772_gl_lnkon_jan2026
https://estore.st.com/en/products/wireless-connectivity/long-range/nb-iot-products/st87m01.html?inStock=1?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/wireless-connectivity/st87m01.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/wireless-connectivity/st87m01.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/embedded-software/stsw-st87mgui.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/embedded-software/stsw-st87mgui.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/embedded-software/stsw-st87mgui.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/resource/en/data_brief/stsw-st87mgui.pdf
https://www.st.com/resource/en/data_brief/stsw-st87mgui.pdf
https://www.st.com/content/ccc/resource/technical/document/release_note/group0/15/dd/fc/de/98/e0/48/e6/DM01194633/files/DM01194633.pdf/jcr:content/translations/en.DM01194633.pdf
https://www.st.com/content/ccc/resource/technical/document/release_note/group0/15/dd/fc/de/98/e0/48/e6/DM01194633/files/DM01194633.pdf/jcr:content/translations/en.DM01194633.pdf
https://www.st.com/content/ccc/resource/technical/document/release_note/group0/15/dd/fc/de/98/e0/48/e6/DM01194633/files/DM01194633.pdf/jcr:content/translations/en.DM01194633.pdf
https://www.st.com/content/ccc/resource/technical/document/data_brief/group3/c3/91/49/c3/d1/2c/4d/89/DM01194541/files/DM01194541.pdf/jcr:content/translations/en.DM01194541.pdf
https://www.st.com/content/ccc/resource/technical/document/data_brief/group3/c3/91/49/c3/d1/2c/4d/89/DM01194541/files/DM01194541.pdf/jcr:content/translations/en.DM01194541.pdf
https://www.st.com/content/ccc/resource/technical/document/data_brief/group3/c3/91/49/c3/d1/2c/4d/89/DM01194541/files/DM01194541.pdf/jcr:content/translations/en.DM01194541.pdf
https://www.st.com/content/ccc/resource/technical/document/data_brief/group3/c3/91/49/c3/d1/2c/4d/89/DM01194541/files/DM01194541.pdf/jcr:content/translations/en.DM01194541.pdf
https://www.st.com/en/embedded-software/stsw-st87m01.html?ecmp=tt9470_gl_link_feb2019&rt=rn&id=RN0145?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/embedded-software/stsw-st87eclib.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/embedded-software/stsw-st87eclib.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/embedded-software/stsw-st87eclib.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/embedded-software/stsw-st87eclib.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/embedded-software/stsw-st87m01.html?ecmp=tt9470_gl_link_feb2019&rt=rn&id=RN0145?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/embedded-software/stsw-st87mgui.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/resource/en/data_brief/stsw-st87m01.pdf?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/resource/en/data_brief/stsw-st87mgui.pdf
https://www.st.com/resource/en/data_brief/stsw-st87mgui.pdf
https://www.st.com/en/embedded-software/stsw-st87mgui.html?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/embedded-software/stsw-st87m01app.html#st-get-software?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/embedded-software/stsw-st87m01app.html#st-get-software?icmp=tt47772_gl_lnkon_jan2026
https://www.st.com/en/embedded-software/stsw-st87m01app.html#st-get-software?icmp=tt47772_gl_lnkon_jan2026
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