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1 Acconeer SDK Documentation Overview

To better understand what SDK document to use, a summary of the documents are shown in the table below.

Table 1: SDK document overview.

Name | Description | When to use
RSS API documentation (html)
rss_api The complete C API documentation. - RSS application implementation

- Understanding RSS API functions

User guides (PDF)

A121 Assembly Test

Describes the Acconeer assembly
test functionality.

- Bring-up of HW/SW
- Production test implementation

A121 Breathing
Reference Application

Describes the functionality of the
Breathing Reference Application.

- Working with the Breathing
Reference Application

A121 Distance Detector

Describes usage and algorithms
of the Distance Detector.

- Working with the Distance Detector

A121 SW Integration

Describes how to implement each
integration function needed to use
the Acconeer sensor.

- SW implementation of
custom HW integration

A121 Presence Detector

Describes usage and algorithms
of the Presence Detector.

- Working with the Presence Detector

A121 Smart Presence
Reference Application

Describes the functionality of the
Smart Presence Reference Application.

- Working with the Smart Presence
Reference Application

A121 Sparse 1Q Service

Describes usage of the Sparse 1Q
Service.

- Working with the Sparse IQ Service

A121 Tank Level
Reference Application

Describes the functionality of the
Tank Level Reference Application.

- Working with the Tank Level
Reference Application

A121 Touchless Button
Reference Application

Describes the functionality of the

Touchless Button Reference Application.

- Working with the Touchless Button
Reference Application

A121 Parking
Reference Application

Describes the functionality of the
Parking Reference Application.

- Working with the Parking
Reference Application

Describes the flow of taking an

A121 STM32CubelDE Acconeer SDK and integrate into - Using STM32CubelDE
STM32CubelDE.
. Describes how to develop for . . .
A121 Raspberry Pi Software Raspberry Pi. - Working with Raspberry Pi
. Describes how to develop for - Working with Ripple
A121 Ripple Ripple. on Raspberry Pi

A121 ESP32 User Guide

Describes how to develop with
A121 and ESP32 targets.

- Working with ESP32 targets

Describes how to develop for

XM125 Software XM125. - Working with XM 125
Describes how to develop for . .
XM126 Software XM126. - Working with XM 126
. Describes the functionality of the - Working with the
12€ Distance Detector 12C Distance Detector Application. 12C Distance Detector Application
I2C Presence Detector Describes the functionality of the - Working with the
12C Presence Detector Application. 12C Presence Detector Application
. L Describes the functionality of the - Working with the
I2C Breathing Reference Application 12C Breathing Reference Application. 12C Breathing Reference Application
Describes the functionality of the - Working with the

I2C Cargo Example Application

12C Cargo Example Application.

12C Cargo Example Application

AI21 Radar Data and Control (PDF)

A121 Radar Data and Control

Describes different aspects of the
Acconeer offer, for example radar
principles and how to configure

- To understand the Acconeer sensor
- Use case evaluation

Readme (txt)

README

Various target specific information
and links

- After SDK download
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2 Introduction

The Acconeer Software Development Kit (SDK) enables customers to develop their own software that can be executed
on the module. This enables full control of all the peripherals and to maximize the performance and power consumption
for a specific use case.

The SDK comes with a number of example applications that can be used as a starting point when developing your own
application. These applications can be downloaded and executed using the methods described in “Installing Software
Image” at page 6.

When developing your own application we recommend that you setup a development environment as described in “Setting
up a Development Environment” at page 8.

This guide has been verified in Ubuntu 24.04 and Windows with STM32CubelDE 1.18.0 and STM32CubeMX 6.14.0

© 2025 by Acconeer AB - All rights reserved Page 5 of 14
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3 Installing Software Image

The XM125 uses the STM32L.431 MCU which contains a ROM bootloader. The MCU is configured to enable the
bootloader during manufacturing.

Another option is to use a SWD debugger, this requires additional hardware which is suitable when developing your own
applications.
3.1 Windows COM port drivers

If running on Windows, you might need to install a driver for the USB to UART Bridge. It can be downloaded here.

3.2 Flash Over UART Using STM32CubeProgrammer
Download and install STM32CubeProgrammer.

3.2.1 Boot the XM125 in bootloader mode
1. Connect the XE125 to your PC with a USB-C cable to the USB connector
Press and hold the “DFU” button on the board
Press the “RESET” button (still holding the “DFU” button)
Release the “RESET” button

A

Release the “DFU” button

Your XM125 device is now in “DFU” mode waiting for a software upgrade procedure to be started.

3.2.2 Program the XM125
1. Start the STM32CubeProgrammer

*
stmal" U
CubeProgrammer

;
;

Addr. 008000000 |~ | 5. [owi00 Data wi. 32-bit

2. Select correct port to the right. E.g. COMO.
3. Press “Connect” in the upper right corner

4. Press The “+” button and the “Open file”

’.
sTmaZ" I
CubeProgrammer

== Memory & File edition

Open file

Addr... 0x08000 x400

Open memory tab
Address

5. Browse to and select the binary you like to program, e.g. “example_service.bin”

6. Press the “Download” button. The green progress bar in the bottom indicates the progress

© 2025 by Acconeer AB - All rights reserved Page 6 of 14
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3.3

The stm32loader is a python program. See pypi.org/project/stm32loader/ for more information.

Mz

W
CubeProgrammer

= Memory & File edition

Addr. 00

Datawi.. |32:it

Address o 4 8 c
0x00000000 20009000 080112C1 08004839 0800484B ... A...9H..KH..
0x00000010 00000000 00000000 00000000 00000000 .
0x00000020 00000000 00000000 00000000 08004845 .
0x00000030 00000000 00000000 0800483F 0800380 .
0x00000040 08011311 08011311 08004709 08011311
0x00000050 08011311 08011311 08003881 08011311
0x00000060 08011311 080038A1 08003891 08011311
0x00000070 08011311 08011311 08011311 08011311 .
0x00000080 08011311 08011311 08011311 08011311 .
0x00000090 08011311 08011311 08011311 08011311 .
0x00000040 08011311 08011311 08011311 08003959 .
0x00000080 08011311 08011311 08011311 4CO6B510 . od
0x000000C0 28007823 4B0SD107 DO022B00 E0004804 #x.+.N.K.+.D.H.3

Verbosity level @ 1

renc o ey Tze= UxICTES
Read File: C:\Users\johannes\acc_nodule_server_xm132.bin

corresponding to segment 0:
0’56l

1 menory sectors [0

. Once programming is complete press the “Disconnect” button

. Press the “RESET” button or do a power cycle to start the embedded application

Flash Over UART Using stm32loader

Install it using “pip install stm32loader”

1. Set the XM125 into bootloader mode, see above for how to do this

2. Program the device with “stm32loader -p /dev/ttyUSBO -e -w -v example_service.bin”. Make sure to specify correct

3. Press “RESET” or power cycle the device to start the embedded application

port.

© 2025 by Acconeer AB - All rights reserved
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4 Setting up a Development Environment

In order to develop your own applications you need to set up a development environment. The XM125 is based on a
STM32L431 SoC by STMicroelectronics.

4.1 Using a Debugger

In order to debug your applications it is recommended to use a SWD debugger. We recommend that you use a SEGGER
JLink debug probe e.g. J-Link BASE Compact or an ST-LINK debugger.

Figure 1: J-Link Base Compact

The J-Link BASE Compact can be used to set breakpoints and single step the program in an easy way.

4.2 Building From the Command Line
All example applications can be built from the command line using “make”.
1. Download the STM32Cube MCU Package for STM32L4 series (version 1.18.1) from www.st.com.
2. Extract the archive into a folder, e.g. “/home/acconeer/sdk/”
3. Download “Arm GNU Toolchain 13.3.Rell” from developer.arm.com.
4. Extract the archive into a folder, e.g. “/home/acconeer/compilers/”
5. Download and extract the Acconeer SDK zip file, e.g. “/home/acconeer/xm125/”

$ cd /home/acconeer/xm125

$ export GNU_INSTALL_ROOT=/home/acconeer/compilers/arm-gnu-toolchain-13.3.
rell -x86_64 -arm-none-eabi/bin/

$ export STM32CUBE_FW_L4_R0O0T="/home/acconeer/sdk/STM32Cube_FW_L4_V1.18.1/"

$ make -3j10

The above will compile all example applications which can be downloaded to the target using any of the methods described
in “Installing Software Image” at page 6

4.2.1 Download Software Using a J-Link

You can flash the software using a J-Link debugger from the command line. First install the “J-Link Software and
Documentation Pack” from www.segger.com.

$ make flash_jlink example_servic

4.3 STM32CubelDE

If you prefer to use an integrated development environment we recommend that you use the STM32CubelDE together with
a SEGGER J-Link debug probe or an ST-Link debugger. The Acconeer SDK for XM125 includes an STM32CubeMX
project file, "xm125.ioc’. From this file it’s possible to generate an STM32CubelDE project directly from the SDK.

1. Download the latest version of STM32CubeMX from www.st.com.

2. Extract the archive into a temporary folder, e.g. “/home/acconeer/sdk/temp”

3. Run the installer for your preferred OS from “/home/acconeer/sdk/temp”

4. Download and install the latest version of STM32CubelDE for your preferred OS from www.st.com.
5

. Download and extract the Acconeer SDK zip file, e.g. “/home/acconeer/acconeer_xm125/”

© 2025 by Acconeer AB - All rights reserved Page 8 of 14
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6. Start STM32CubeMX, then select “File/Load Project...” and browse to the folder where you unpacked the zip file,
then select “xm125.ioc” and click on “Open”

7. Select the Project Manager tab and change “Toolchain / IDE” to “STM32CubeIDE” and press “GENERATE
CODE".

8. Select “Open Project” in the dialog to open the newly created project in STM32CubelDE.

s File Window '"m - : ® oy x
| T
4.3.1 Configuring Project for Acconeer Software

Now when you have an STM32CubelDE project you need to modify it to include the Acconeer SDK components.

workspace - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help
B-R @B @ B -E-@ - H-0- QU i

o~ &5~
Q

@Buld =

®

& Project Explorer X o

= = 8 gEoutl x
BV 1 i
- @iz provides an outline.
» i3 Includes
» 5 Drivers
» @sic
» @ startup
» > doc
» & inc
» e lib
» G LICENSES
» G out
» & rule
» makefile
[ STM32L431CBYX_FLASH.Id
[ STM32L431CBYX_FLASH.Id
[2) VERSION
[ xm125.i0c

[£2 Problems x & Tasks B Console [ Properties 5 (5 Build Analyzer x sk Static Stack Analyzer ™ §
8

7
oitems Memory Regions| Memory Details

Description Resource Region Start address End address Size

0items selected

Source Files

L)

=]

There s no active editor that

The SDK includes many examples and applications. STM32CubelIDE will try to compile and link all

source files in the SDK which will cause “multiple definition” errors when linking. To avoid this you should exclude the

source files not needed from the build.

Select all source files starting with “applications”, “example” and “use_cases” except the file you want to use, right click

and select “Resource Configurations — Exclude from build”.

For building “examples”, only the example source file is needed. For “use_cases”, the use case source file and

“algorithms” are needed.

When building i2c-examples multiple files are needed.

For i2¢_distance_detector.c the following files are needed:
* acc_reg_protocol.c

e distance_reg_protocol.c

© 2025 by Acconeer AB - All rights reserved
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* distance_reg_protocol_access.c
e i2c_application_system_stm32.c
¢ i2c_distance_detector.c
For i2c_presence_detector.c the following files are needed:
* acc_reg_protocol.c
* i2c_application_system_stm32.c
* i2c_presence_detector.c
 presence_reg_protocol.c
* presence_reg_protocol_access.c

For building ‘“acc_exploration_server”, only the file “acc_exploration_server_stm32.c” is needed. The file
“acc_integration_log.c” also needs to be excluded from the build.

Header-files You have to manually add the “Inc” folder to the project paths:
1. Select your project in the “Project Explorer”
2. Go into “Project — Properties — C/C++ General — Paths and Symbols — Includes”
3. Press “Add...” and then “Workspace...”

4. Select the “Inc”-folder in your project

Libraries In order to set the path for the libraries, do the following:
1. Select your project in the “Project Explorer”
2. Go into “Project — Properties — C/C++ General — Paths and Symbols — Library Paths”
3. Press “Add...” and then “Workspace...”

4. Select the “lib”-folder in your project

Properties for xm125

type filter text Paths and Symbols = ~ 8
» Resource
Builders Configuration: | Debug [ Active | w  Manage Configurations...
b C/C++ Build
w C/C++ General
b Code Analysis (= Includes | # Symbols [ Libraries | @ Library Paths| (2 Source Location | &) References
Documentation
File Types i ace_detector_distance_a121 Add..
Formatter e ace_detector_presence_a121
Indexer ma:noneelﬁexphmﬁonﬁsewerﬁalzl Edit...
Language Mappings
oo
Preprocessor Include P;
CMSIS-5VD Settings Export
Project References
Run/Debug Settings
Move Up

Using relative paths is ambiguous and not recommended. It can cause unexpected effects.

Show built-in values

Restore Defaults Apply

@ Cancel Apply and Close

Once the path is set, you can add the specific libraries by the following:
1. Go into “Project — Properties — C/C++ General — Paths and Symbols — Libraries”
2. Click “Add...”
3. Enter “acconeer_al21”

4. Click “OK”

© 2025 by Acconeer AB - All rights reserved Page 10 of 14
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If you want to add the “acc_detector_distance_al21” or “acc_detector_presence_al21” library, simply repeat the
procedure above and exchange “acconeer_al21” for “acc_detector_distance_al21” or “acc_detector_presence_al21”.
Make sure that the detector is being added before the “acconeer_al21”-library by moving “acconeer_al21” down using
the “Move Down” button when “acconeer_al21” is selected. If you want to build the exploration server application you
also have to add the “acconeer_exploration_server_al21” library by repeating the procedure above and exchange
“acconeer_al21” for “acconeer_exploration_server_al21”. This library also needs to be added before the
“acconeer_al21”-library.

4.3.2 Project Settings

Select GNU99 as language standard in “Project — Properties — C/C++ Build — Settings — Tool Settings — MCU GCC
Compiler — General”.

Properties for xm125 o ®
Settings o
» Resource
Builders Configuration: | Debug [Active] v Manage Configurations.
~ c/c++ Build
Build Variables
Environment ®Tool Settings & B o
Logging —
# MCU Toolchain Language standard | GNU99 (ISO C99 + gnu extensions) (-std=gnu9s) v
» C/C++General (EMCU Settings
CMSIS-SVD Settings (BMCU Post build outputs
Project References ~ 1 MCU GCC Assembler
Run/Debug Settings (S General
(2 Debugging
(EPreprocessor

~ & MCU GCC Compiler

(2Debugging
(SPreprocessor
Include paths
5

(EMiscellaneous

Restore Defaults Apply

© Cancel Applyand close

If you want to build the exploration server application you also have to add the linker flag “-u _printf_float” in order for
the exploration server to correctly format floats in the json result.

1. Go to“Project — Properties — C/C++ Build — Settings — Tool Settings — MCU GCC Linker — Miscellaneous
— Other flags”.

2. Add “-u _printf_float”

4.3.3 Windows Specific Settings

When using STM32CubelDE for Windows there is a problem with the LTO wrapper. Therefore you need to explicitly
disable LTO (link-time optimizations):

1. Go to“Project — Properties — C/C++ Build — Settings — Tool Settings — MCU GCC Linker — Miscellaneous
— Other flags”.

2. Add “-fno-lto”

© 2025 by Acconeer AB - All rights reserved Page 11 of 14
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[ Properties forxm125

type filter text
| » Resource
Builders
v C/C++ Build
Build Variables
Environment
Logging
Settings
> C/C++ General
CMSIS-SVD Settings
Project References
Run/Debug Settings

Settings

Configuration: Debug [ Active ]

i Tool Settings & Build Steps Build Artifact Binary Parsers € Error Parsers

& MCU Toolchsin Other flags
( MCU Settings
~ B MCU GCC Assembler
2 General
(% Debugging
I Prepracessor
(2 Include paths
(# Miscellaneous
~ ) MCU GCC Compiler
(5 General
(5 Debugging
(2 Preprocessor
(8 Include paths
(# Optimization

~  Manage Configurations...

as @

B MCU Post build outputs

B Warnings

2 Miscellanous Additional object files

&

~ B MCU GCC Linker
( General
(2 Libraries
(5 Miscellaneous

Apply and Close Cancel

If you get an error that the program will not fit in flash you need to change the optimization level for size:

1. Go to“Project — Properties — C/C++ Build — Settings — Tool Settings — MCU/MPU GCC Compiler —
Optimizations — Optimization level”.

2. Change to “Optimize for size (-Os)”

4.3.4 Running the Program

Build the software by pressing “Ctrl-B” and then start debugging by right-clicking on the project “xm125 — Debug As
— STM32 Cortex-M C/C++ Application”. This will open the “Debug Configurations” dialog and there you can choose

which debugger to use, “Debugger — Debug Probe”, either ST-LINK or SEGGER J-LINK. Click “Debug”, this will
automatically flash the XM 125 and execute the program until the “main()” function.

4.3.5 Debug Output

Debug logs will be outputted on UART1 using a baud rate of 921600.

Debug Configurations

Create, manage, and run configurations

8 Y Name: | xm125

[EIc/c++ Application Project:
++ Attach to Application

xm12s

C/c++ Application:

B Launch Group
~ [sTM32 C/c++ Appli

Build (i

ired) before launching

ct Automatically
[Z5TM32 Cortex-A Remote Applicatior

O Use workspace settings

Filter matched 9 o items

(©)]

© 2025 by Acconeer AB - All rights reserved
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5 Troubleshooting and FAQ
5.1 Linker script errors

When using STM32CubelDE for Windows there might be a problem with the tool not finding the specified linker script.

In some cases this results in an error stating “Cannot find the specified linker script”, and in other cases it results in linker
errors in sysmem.c Therefore you need to select the correct linker script:

1. Go into “Project — Properties — C/C++ Build — Settings — Tool Settings — MCU GCC Linker — General”.

2. Press “Linker Script (-T) — Browse” and find the file “STM32L431CBYx_FLASH.Id” from the project

Properties for xm125

o x
type filter text Setlings P
| > Resource
Builders
v C/C++ Build Configuration: Debug [ Active ]

Build Variables
Envirenment

Logging i Tool Settings Build Steps Build Artifact Binary Parsers € Error Parsers
Settings
» C/C++ General # MCU Toolchain Linker Script (-T) C:\Users\Publichern 12545 TM32L431CBYx_FLASH.Id
CMSIS-SVD Settings (2 MCU Settings
Project References 5 MCU Post build outputs | System calls Minimal implementation (--specs=nosys.specs) ~
Run/Debug Settings v B3 MCU GCC Assembler B Generate map file (-WI,-Map=)
(8 General

() Add symbol cross reference table to map file (-WI,--cref)
(= Debugging

8 Discard unused sections (-W,--ge-sections)
I Prepracessor

3 Include paths [ Verbose (-Wi,--verbose)
| B Miscellaneous (D) Do not use standard start files (-nostartfiles)
~ B MCU GCC Compiler (0 Do not use default libraries (-nodefauttlibs)
(2 General () No startup or default libs (-nostdlib)

(2 Debugging

(2 Preprocessor

(5 Include paths

(# Optimization

(# Warnings

( Miscellaneous
~ 5 MCU GCC Linker

(2 General

(8 Libraries

( Miscellaneous

@ Apply and Close Cancel
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6 Disclaimer

The information herein is believed to be correct as of the date issued. Acconeer AB (“Acconeer”) will not be responsible
for damages of any nature resulting from the use or reliance upon the information contained herein. Acconeer makes no
warranties, expressed or implied, of merchantability or fitness for a particular purpose or course of performance or usage
of trade. Therefore, it is the user’s responsibility to thoroughly test the product in their particular application to
determine its performance, efficacy and safety. Users should obtain the latest relevant information before placing orders.

Unless Acconeer has explicitly designated an individual Acconeer product as meeting the requirement of a particular
industry standard, Acconeer is not responsible for any failure to meet such industry standard requirements.

Unless explicitly stated herein this document Acconeer has not performed any regulatory conformity test. It is the user’s
responsibility to assure that necessary regulatory conditions are met and approvals have been obtained when using the
product. Regardless of whether the product has passed any conformity test, this document does not constitute any
regulatory approval of the user’s product or application using Acconeer’s product.

Nothing contained herein is to be considered as permission or a recommendation to infringe any patent or any other
intellectual property right. No license, express or implied, to any intellectual property right is granted by Acconeer

herein.

Acconeer reserves the right to at any time correct, change, amend, enhance, modify, and improve this document and/or
Acconeer products without notice.

This document supersedes and replaces all information supplied prior to the publication hereof.

a((oneer
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