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ST87M0O1 easy connect library

ST87MO0O1 easy connect library provided as source code to manage AT commands

@ « Simplify access to ST87M01 NB-loT, GNSS, Wi-Fi, and @ No OS dependency (OS agnostic)
WMBUS resources
 Give guidance for customer via precoded sequences
« Set default settings to preferred ones (best performance
oriented)

» Make the configuration as simple as possible for users

il ; Customer Host ) ; \
image
Download ECLIB application examples
STSW-ST87ECLIB NB-loT image

ST87Mxxeasy  '| S 0 ' EELEECEE ST

connect library Provided in | oNssimage) |
release note source code : l vieUsimage () |

C-coded agnostic interface (no hardware dependency)

Static configuration (config.h, ...)

Minimal APl number to perform actions

—_——————

—_— e = -

MCU easy connect
library for ST87Mxx
data brief
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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/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

STSW-ST87MO1APP overview

What is STSW-ST87M01APP? Key features
Demonstrates the easy connect library * Modular structure with easy
(0 (EC_Lib) on STM32 platforms, targeting the customization.
< )) ST87M01 module and boards like NUCLEO- - Supports CoAP, HTTP/HTTPS, MQTT,
U545RE-Q + and LWM2M, TCP, UDP, GNSS positioning,

and Wi-Fi scanning.
« Example applications for each

Why STSW-ST87M01APP? protocol/feature ready to run on
supported boards.
EC_Lib provides a high-level API for rapid loT PS « Specific examples with ultralow power
development, abstracting complex connectivity, implementation for STM32U5
and protocol management. « Example with FreeRTOS as a reference

for multitasking applications.
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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/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/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

ST87M01 evaluation kit and reference

design




ST87MO1 fully certified module

12.8 x 10.6 x 2.4 mm

Industrial grade GCF and PTCRB
certification - 40 to + 85°C

PSM floor current (@ 2.5 V):
 <1.8uA(PSM <6 h)

« <1.2pA (PSM> 6 h)
lope < 0.5 A

y S NB-loT modem

Fully certified module

Qualified radio by major EMEA
MNOs

Extensive field tests executed
across different regions

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)

Embedded protocol stacks

CoAP/LWM2M
MQTT
HTPP/HTTPS

TCP/UDP DTLS
IPv4/IPv6 4 > /ﬂ\




ST87MO0O1 ecosystem

's.a

Easy connect
software library

(37 =
Y/ rrogam

Complete
evaluation kit Hardware,
software and
production
_ assistance
) é\@\
<

Part
Ky p?ég‘:Z;

Reference design
for asset tracking, . .
smart cities and r Partner ]g n1on a
metering ’, Program Chip antennas support:
I Virtual Antenna™
' ’ Vglé?cess technology with Oxion
» Al-powered integration

platform

NB-loT connect|V|ty
through Conexa loT
SIM card



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: ST87MO0O1 reference design

LD39100
1A low Iq
low noise LDO

Sensors:

Absolute pressure sensor
LPS22DF

Humidity temperature
sensor from Sensirion
SHT40-AD1B

Three axes accelerometer
LIS2DUXS12

NB-loT evaluation platform and reference design Q
for asset tracking and smart cities with ST87MO1

Discover
STEVAL-NBIOTV1

Proprietary PCB
RF Antenna

ST87MO1
NB-loT &
positioning module

DUO mXTEND ™ . : NN
antenna booster 1gn1on
for GNSS ", ;:g;r:z;l
STM32U5
ARM® C-M33,
160MHz 786 KB RAM
STBCO2
Li-lon linear battery charger
with LDO



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

ST87MO0O1 easy evaluation with EVKITST87M01-2

+ + 2
== =
© H =
Discover Get your kit Read the user
Board S'I,M Antennas EVKITST87M01-2 manual
ST87MO01
NB-loT &

positioning module
USB connector

GNSS
antenna
Conexa loT SIM card from o QW
. . . T= E SIM slot
wireless logic: g % NB-loT and Wi-Fi "'"
50 MB for 6 months free of s antenna
charge with the evaluation kit Ee,
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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

Hardware setup




The software package supports 2 evaluation platforms:

STEVAL-NBIOTV1

Optimized reference design for asset
tracking, smart cities, and metering

Supported hardware

~ [ Ea syConnect_Examples

git

Bl Doc
NUCLEO-U545RE-Q + -
EVKITST87M01-2 ivers

«  STM32 Nucleo-64 development board with v [ Project
STM32U545RE B EC_Lib

. ST87M01-1301 NB-loT and GNSS/Wi-Fi B NUCLEO st
positioning module evaluation kit

~ [ Applications
@ MOTT_Example
@ TCP_Example
@ UDP_Example

v [ STEVAL-NBIOTV

~ [ Applications

BB MOTT_Exam ple

Qe P_Example

BB UDP Exam ple




STEVAL-NBIOTV1 setup

Take the board (STVSNBIOTV1A) and verify that the two jumpers are in
the default configuration:

+ J1:1-2 CLOSED
+ J2:1-2 CLOSED

L

=

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

o

~

L
3

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
easier to press the buttons

Note: To see the application output on the COM Port an STLINK programmer
is needed (see next page)

Lys



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

STEVAL-NBIOTV1 setup
STLINK programmers

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

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 is possible to get the application log to the PC

N e e



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

STEVAL-NBIOTV1 setup
Application log over STLINK virtual COM

Connect the STLINK to the STEVAL board and to the PC

STLINK acts as a Programmer/Debugger and as a COM port for the application log
In this applicative example, USB on the STEVAL board is for power supply only (no data)

ST87MO1

USB CABLE

R S e - STM32
1S7}




BB EVKITST87MO01-2
DR ekl Reasmouss Hardware configuration

manual

Main antenna

connector Jumpers

J200: OPEN

J201: 2-3 CLOSED
J203: CLOSED
J207: 1-2 CLOSED
J208: 1-2 CLOSED
J209: 2-3 CLOSED

EVKITST8TMO01-2
1 PR8
RESET

- 5

Switch
« SW300 : UART_ARD position

Insert a SIM card in the socket
Install the provided Main antenna

Lys 4 > A

SIM socket


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

NUCLEO-U545RE-Q + EVKITST87M01-2

Mount the EVKITST87M01-2 on top of the NUCLEO-U545RE-Q

The STLINK programmer is already available on the Nucleo board

Connect the Nucleo board to the PC using a USB-C cable

 The Micro-USB connector on EVKITST87M01-2 is not used for
this application




All the software examples provide a log through the STLINK virtual COM port

COM port configuration

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

Tera Term: Serial port setup and connecticn

Port COM18 ~ [ New open
Data: 8 bit w Cancel
Parity: none w
Stop bits: 1 bit ~ Help
Flow control: none W
Transmit delay
ﬂ_ msecichar ﬂ_ msecfline

Device Friendly Name: STMicroelectronics STLink Virtual COl ~
Device Instance ID: USBWID_04832PID_374E&AMI_D2\981A32
Device Manufacturer: STMicroelectronics

Provider Name: STMicroelectronics

Driver Date: 4-1-2021

Driver Version: 2.2.0.0

Tera Term: Terminal setup
Terminal size
100 ¥ 40

B Term size = win size

Auto window resize

Terminal ID: ¥T100 -~

Answerback:

Coding [receive]

UTF8 -

locale: american

*
e
Receive: AUTO -
Transmit. cpyLF - Cancel
Help
B Local echo

(] Auto switch [VT<->TEK)

Coding [transmit]

UTF-8

B




Application description




Project tree structure

~ - STSW-STE7MO1APP
Drivers folder with HAL and CMSIS [ pp—
> [ Doc

3 [ Orivers

Projects - BoardName - Applications - ...
» Different examples to show specific EC_Lib features

~ [ Projects

> [ EC_Lib

~ [ NUCLEO-U545RE-Q
Projects - EC_Lib v [ Applications

« Easy connect library code is shared among all the projects B CoAP_Example

» 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, MQTT_Example/Core/Inc)

@@ HTTP_Example
B MOQTT_Example
B TCP_Exam ple
[l LUDP_Exarmple
~ [l STEVAL-MBIOTYI

> [ Applications

Lys



Example folder

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

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

3. STM32CubelDE folder with the project files
» Verify that STM32CubelDE is installed on your PC:

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

~ [ Applications
> [ CoAP_Example
> [ HTTP_Example
i 5TM322CubelDE
v [ MOTT_Example
> . Core
BB Picture

. EC_Lib_MQTT_Example.ioc B sTM220575RITX_FLASH.ID

B sTM220U575RITX_RAM.ID

B MOTT_Client.py

readme.html

> [ 5TM32CubelDE . README.md



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

T COM18 - Tera Term VT = ] *

File Edit Setup Control Window Help
EazyConnect Library STHM32USxx Example

The application will print different types of messages RTREESE%_‘EE%&%J
to the UART terminal. I

AT#SLEEPHMODE
0K

Messages are identified by the following prefixes: VCEREG: 2,7, .,
--> Host (STM32) to Device (ST87MO01) - AT commands +CEREG: 2,V ", ",

+CSCON: 1

<-- Device (ST87M01) to Host (STM32) - AT responses and URCs TOGEUZ ME EDN ACT 5

BIPCFG: 5.8.1
o o . . +CEREG: 5."42C7" . "AW6BEAYL. 9., .. "HA0AA181"" .
*%% Status messages from the application e e e
ress e L1} [11]] 0o sTar e Sequence
+CSCON: A
#SLEEF DRH G6.6:=




Application status and LED behavior

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

There are three possible states:

1. STARTUP: the application is running; the ST87MO01 is trying to connect to the cellular network

2. CONNECTED_IDLE: the ST87MO01 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 (for example: MQTT Publish, HTTP request, etc.)

Status _____________[Greenled ________lPatten

STARTUP Blinking slow _———- e ————
CONNECTED_IDLE Blinking medium speed - —~ X - - -~
CONNECTED_SEQUENCE Blinkingfast - = = - - - - - - - -

"l * LED blinking is disabled by default for LowPower examples



Troubleshooting




ST87MO01 shuts down immediately

COM5 - Tera Term VT
File Edit Setup Control Window Help

The ST87MO01 cannot find a valid SIM card
« #SIMST: 0

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




The ST87MO01 is not connecting to the cellular network

The ST87MO01 is able to find a valid SIM card
o #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

i

ST87Mxx Documentation

i

7

ST87Mxx OM+ Documentation




Application issues after a firmware upgrade

ST87MO0O1 Firmware has just been upgraded and the application is no longer working

1) Check the compatibility table in this document. Verify that the firmware version is compatible with the
EC _Lib version.

2) Refresh the parameters in the ST87M01 flash memory

In “st87ec _lib_conf.h’, uncomment the following line

change the value to a different number to force the parameters update

Compile the code and program the STM32. The terminal shows that the parameters are updated after boot.

When the procedure is completed, comment out the line again in the file.




Bridge-mode firmware binaries




Bridge mode firmware

As explained at the beginning of this document, the ST87MO01 is connected to the STM32 via UART, with the
STM32 functioning as the host.

If there is a need to control the ST87MO01 directly from a PC using the ST87Mxx GUI, the STM32 can be
programmed to operate in bridge-mode.

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

The bridge mode can be used to upgrade the ST87MO01 firmware (via ST87Mxx GUI)

Lys



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

Bridge mode firmware - ST87Mxx GUI

ST87Muoc GUI 2.3.0.0 (2025/September/24-09:41:20) = a X
File View Tools Spectrum S5TEng  Metwork Config Configuration  Help
T o) . B,
5 B . AT
ST> Console |¢l Download ﬂ.‘ﬂ Spectrum J@" GNSS STEng Eﬁ Metwork Config @.’ WIFI

Connection ) Console X

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

Check Band
Check Attach
NBIOT Stack ON
NBIOT Stack OFF

ANEREATI® © mAAAANT A

Click on “ST87Mxx Documentation” entry in the Windows
Start menu —

ST87Mxx Documentation

ST87Mxx GUI 2.3

/  STB7Mxx OM+ Documentation Max lines

000 1=
— |[ [ Pav_|[ Abort |[ Eam




Bridge mode - ST87MO01 firmware upgrade

E STB7Mboc GUI 2.3.0.0 (2025/5eptember/24-09:41:20) — a X

File View Tools Spectrum 5TEng  Network Config Configuration  Help

ST> Console I&.Download p-"'l Spectrum "@" GNSS % ST Eng Eg MNetwork Config ?@) WIFI

Connection Console Download GNSS WIFI Spectrum
ST Mode Add file to download

COM12 (STMicroele:

Download ST87MO01 firmware binary:
STSW-ST87MO1

115200

[ Disconneet |3

Go to the “Download” tab of the GUI

Select the binary you want to download

Press the “Download” button

Lys



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

STSW-ST87M01APP EC_Lib ST87MO01 firmware

v1.0.0 v1.8.0 v2.7.0
v1.1.0 v1.9.0 v2.9.0
v1.2.0 v1.11.0 v2.11.0

Make sure that the 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: ST87MO1 firmware can only be upgraded, not downgraded




Technical documentation and links

a ST87MO1 EVKITST87M01-2

Discover '!' m| A
ST87MO1 Get samples =

Discover Get your kit Read the user

Easy connect library Eele e sAatt o manual

,i, Iil |i| STEVAL-NBIOTV1 ~ EVST87MO1W-1

Download Read the ST87Mxx easy Download MCU easy ECLIB
ST87Mxx startup ~ databrief connect library STSW- connectlibrary for  gppication

ST87ECLIB ST87Mxxdata  “examples ,
brief Discover Discover

STEVAL-NBIOTV1 EVST87M0O1W-1

package release note

Design guide and ST87MO01 firmware
application notes

These documents are installed with the ST87MO01 startup package |_|I
(GUI) — ST87Mxx startup package— and are available from the
“‘Help” drop-down menu. Download Read the

ST87MO01 firmware data brief



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
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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
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