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 1. Introduction 
 

This user guide introduces the AXM-IOLS IO-Link device evaluation board and ASIX IO-Link device 

software stack. The AXM-IOLS IO-Link device evaluation board integrates with the ASIX IO-Link 

Device Software Stack, enabling support for the features of multiple IO-Link sensors. The AXM-IOLS 

evaluation board provides designers an easy way to evaluate the ASIX IO-Link Device Software Stack 

solution.  

 

The ASIX IO-Link Device Software Stack supports the following features,  

 

1. Compliant with IO-Link Communication Specification version 1.1.2 

2. Support ISDU communication 

3. Support process data exchange using alternative buffer. 

4. Support data storage 

5. Support firmware upgrade via IO-Link 

6. Support the L6362A transceiver driver 

7. Support COM1, COM2, and COM3 operating speed and SIO mode 

8. Support all types of telegrams  

9. Provide in ANSI-C 99 standard  

10. Support Small footprint  

11. Provide application example  

 

The software package also supports the PD data exchange interface for external I2C IO-Link sensors. 

Designers can easily connect an external I2C IO-Link sensor through the I2C interface of AXM-IOLS 

evaluation board to verify the functionalities of ASIX IO-Link device software stack. The PD data 

exchange interface and device stack configuration parameters will be described in below chapters. 
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 2. Board Description 
 

2-1. AXM-IOLS IO-Link Device Evaluation Board 
 

The following illustrates the integrated IO-Link sensor components on the AXM-IOLS IO-Link device 

evaluation board. 

 

 

 
 

 
 

 
Figure 1. AXM-IOLS IO-Link Device Evaluation Board  
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 2-2. IO-Link Sensor Components  
 

The AXM-IOLS evaluation board is equipped with STMicroelectronics STM32F469AI MCU and 

integrates various IO-Link sensors, as described below. 

 

Symbol Part No. Description 

U10 STM32F469AI ST Arm®  Cortex® -M4 MCU 

U9 L6362A ST IO-Link Device Transceiver 

U7 M95M01-DF ST 1Mbits SPI EEPROM 

U1 IIS3DWB ST Ultra-wide bandwidth, low-noise 3-axis digital 

accelerometer 

U2 SI7021-A20 Capacitive digital sensor for relative humidity and temperature 

(Optional) 

U3 VL53L5CX ST Time-of-Flight(ToF), multizone ranging out with 8x8 

separate zones sensor 

U5 LPS22DFTR  ST Ultra-compact piezoresistive absolute pressure sensor, 260-

1260 hPa, digital output barometer 

U8 MP34DT05TR-A ST MEMS audio sensor omnidirectional stereo digital 

microphone 

J1 I2C Interface I2C interface for external I2C sensors 

 

2-3. External I2C Interface 
 

The AXM-IOLS evaluation board also supports an I2C interface for evaluating external I2C sensors. 

Please refer to schematic for detailed I2C pin description. 

 

 
Figure 2. AXM-IOLS EVB - External I2C Interface  

 

3.3V 
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 3. ASIX IO-Link Device Software Stack Description  
 

The ASIX IO-Link device software stack is designed on the AXM-IOLS IO-Link device evaluation 

board, equipped with the STM32F469AI MCU, and developed under the STM32CubeIDE 

development environment. This software stack package includes the ASIX IO-Link device software 

stack trial library, IO-Link sensor drivers, and a demo application example, etc.  

 

The ASIX IO-Link device software stack trial library provides full functionality of the ASIX IO-Link 

device software stack, excluding the firmware upgrade function, within a trial period of 72 hours. 

 

3-1. Software Architecture 
 

The software architecture of ASIX IO-Link device software stack, built upon STMicroelectronics 

STEVAL-BFA001V2 software package, is designed to seamlessly integrate with ASIX’s proprietary 

IO-Link device software stack library and provide the support the AXM-IOLS IO-Link device 

evaluation board.   

 

 
Figure 3. Software Architecture 
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 3-2. Software Package  
 

3-2-1. Software Package Description  
 

The ASIX IO-Link device software stack package is developed under the STM32CubeIDE 

development environment. The STM32CubeIDE is an advanced C/C++ development platform with 

peripheral configuration, code generation, code compilation, and debug features for STM32 

microcontrollers and microprocessors.  

 

The following shows the STM32CubeIDE project structure of ASIX IO-Link device demo application.  

 

 
Figure 4. Software Package  
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 3-2-2. Software Stack Library Description  
 

The library and header files are placed under following directory:  

Project_Dir\Middlewares\Third_Party\ASIX_DS 

 

This directory contains the following files: 

 

1. libASIX_IOL_Device_Stack_Library.a 

ASIX IO-Link device software stack trail library.  

 

2. iol_stack_types.h 

This file defines used data types, macros, and structures.  

 

3. iol_stack_config.h 

This file defines the IO-Link device parameters such as vendor parameters, cycle time, and m-

sequence types.  

 

4. hw_config.h 

This file is used to hook platform dependent resources for IO-Link device stack. Designers need 

to specify the correspond hardware modules such as timer, WURQ interrupt, clocks, and UART.  

 

5. iol_api.h 

This file defines the IO-Link device stack APIs such as stack initialization, ISDU, PD, and 

data storage callback registration APIs.  
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 3-2-3. Software Stack Parameters Description  
 

This chapter describes stack parameters defined in iol_stack_config.h 

 
Protocol related definition 

_WITH_SIO 

Turn on this flag if device support SIO mode when IO-Link protocol is not available. 

 

_WITH_ISDU 

Default on, stack component. 

Turn off this flag, if device needs to be ran in very small code size. 

 

_WITH_DS 

Turn on this flag if device support data storage for storing parameters. 

 

_WITH_FW_UPDATE 

Turn on this flag if device support firmware upgrade via IO-Link. 

The firmware upgrade function is disable whatever the setting of this flag on trail library. 

 

IO_COM_SPEED 

IO-Link communication speed, available options E_COM1, E_COM2, and E_COM3. 

Default value is E_COM3. 

 

MIN_CYCLETINE_US 

Numeric format which defines the minimum cycle time. 

 

MAX_PDIN_LEN 

Numeric format which defines the number of PDIN bytes in operating mode. Default value is 

32. 

 

MAX_PDOUT_LEN 

Numeric format which defines the number of PDOUT bytes in operating mode. Default value 

is 32. 

 

MAX_OD_LEN 

Numeric format which defines the number of request data bytes.  

Default value is 1. 
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 USED_MSEQ_TYPE 

M-Sequence type in operating mode, available type shows below: 

1. E_TYPE1_1  

2 octets PD read or write 

2. E_TYPE2_1  

1 octet OD read or write, 1 octet PDIN data 

3. E_TYPE2_2  

1 octet OD read or write, 2 octets PDIN data 

4. E_TYPE2_3  

1 octet PDOUT data, 1 octet OD read or write 

5. E_TYPE2_4  

2 octets PDOUT data, 1 octet OD read or write 

6. E_TYPE2_5  

1 octet PDOUT data, 1 octet OD read or write, 1 octet PDIN data 

7. E_TYPE2_6  

2 octets PDOUT data, 1 octet OD read or write, 2 octets PDIN data 

8. E_TYPE2_V 

PDOUT_LEN octets PDOUT data, OD_LEN_OPERATE octets OD read or write, 

PDIN_LEN octets PDIN data 

 

USED_MSEQ_TYPE_PREOPERATE 

M-Sequence type in preoperate mode, available type shows below: 

1. E_TYPE0 

1 octet OD read or write 

2. E_TYPE1_2 

2 octets OD read or write 

3. E_TYPE1_V 

OD_LEN_OPERATE octets OD read or write 
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 Vendor and device string parameters 

DO_PRODUCTNAME 

DO_PRODUCTID 

DO_VENDORNAME 

DO_VENDORTEXT 

DO_PRODUCTTEXT 

DO_SERIAL_NUM 

DO_HW_REVISION 

DO_FW_REVISION 

DO_APPLICATION_SPEC 

  

VENDOR_ID 

16-bit numeric format assigned by the IO-Link consortium 

The vendor id is hardcoded in trail library. 

(Be able to modify after license) 

 

IOL_DEVICE_ID 

24-bit numeric format for device identification 

The device id is hardcoded in trail library. 

(Be able to modify after license) 
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 3-2-4. External I2C Software Interface Description  
 

The AXM-IOLS evaluation board supports an I2C interface for evaluating external I2C IO-Link 

sensors. The following are the I2C interface APIs for I2C sensors data exchange. 

 

Ext_Sor_Data_Len 

Numeric format which defines the length of sensor data. Available length is 1, 2, and 4 bytes. 

 

Ext_LOC 

Numeric format which specifies data offset on PD data. The default value is 8. The data of external 

sensor will be put on this offset of PD data. 

 

Ext_Sor_Data_Len ExtSensor_Read_Data (void) 

Manufactures can put the external sensor data via this API. For example, manufacturers can read data 

of external sensor via I2C interface and return the data to the IO-Link device stack in this function. 
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 4. AXM-IOLS Evaluation Board IODD File  
 

To evaluate AXM-IOLS evaluation board with IO-Link master, designers need to import the AXM-

IOLS evaluation board IODD (IO Device Description) file into IO-Link master platform. Please refer 

to the IO-Link master’s user manual for details about how to import the IODD file. 

 

4-1. IODD File Description 
 

The AXM-IOLS-yyyymmdd-IODD1.1.xml IODD file is designed for AXM-IOLS IO-Link device 

evaluation board. This file contains the information about the device’s identity, parameters, process 

data, communication properties and the design of the user interface of IO-Link master tools.  

 

The IO-Link master needs to import this IODD file to get the necessary information of AXM-IOLS 

evaluation board.  

 

Below shows the outline of AXM-IOLS IODD file.  

 

 
Figure 5. AXM-IOLS Evaluation Board IODD File  

 

  



 
 

 

15 

Copyright (C) 2024 Reserved by ASIX Electronics Corporation 

AXM-IOLS IO-Link Device User Guide 

 

 5. Evaluation with AX58400 EtherCAT to IO-Link Master 
 

AX58400 EtherCAT to IO-Link master which supports 8 IO-Link slave devices. Designers can 

evaluate AXM-IOLS slave device on AX58400 EtherCAT to IO-Link master. Below chapter will 

introduce AXM-IOLS slave device operation status on AX58400 EtherCAT to IO-Link master. 

 

5-1. AX58400 ECAT to IO-Link Master Description 
The AX58400 EtherCAT to IO-Link Gateway solution integrates AX58400 EtherCAT Slave 

Controller with Dual-Core MCU and ASIX’s own IO-Link Master Protocol Stack. This 

solution uses the highest performing ARM Cortex-M7 core of AX58400 to process the IO-

Link master protocol stack operation for supporting up to 8 IO-Link devices; and uses the 

ARM Cortex-M4 core to process EtherCAT slave protocol stack operation in parallel. Using 

AX58400 dual-core MCU architecture can effectively reduce the CPU load of 

microcontroller and generate a higher-performance EtherCAT to IO-Link gateway solution. 

This gateway solution supports up to 16 IO-Link gateways; each gateway can connect up to 

8 IO-Link devices. 

 

Detailed information please refer to below link: 

https://asix.com.tw/en/news/Videos/AX58400_EtherCAT_IOLink_Gateway_and_Motor_Control_D

emonstration 

 

5-2. Operation Status 
 

Below screenshot shows the configuration of AXM-IOLS PDIN length. The PDIN length is 32 

bytes. 

 

 
 

The AXM-IOLS PDIN data will show as below screenshot. 

https://asix.com.tw/en/news/Videos/AX58400_EtherCAT_IOLink_Gateway_and_Motor_Control_Demonstration
https://asix.com.tw/en/news/Videos/AX58400_EtherCAT_IOLink_Gateway_and_Motor_Control_Demonstration
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Copyright ©  2024 ASIX Electronics Corporation. All rights reserved.  

 

DISCLAIMER 

 

No part of this document may be reproduced or transmitted in any form or by any means, electronic 

or mechanical, including photocopying and recording, for any purpose, without the express written 

permission of ASIX. ASIX may make changes to the product specifications and descriptions in this 

document at any time, without notice.  

 

ASIX provides this document “as is” without warranty of any kind, either expressed or implied, 

including without limitation warranties of merchantability, fitness for a particular purpose, and non-

infringement.  

 

Designers must not rely on the absence or characteristics of any features or registers marked “reserved”, 

“undefined” or “NC”. ASIX reserves these for future definition and shall have no responsibility 

whatsoever for conflicts or incompatibilities arising from future changes to them. Always contact 

ASIX to get the latest document before starting a design of ASIX products.  

 

TRADEMARKS  

  

ASIX, the ASIX logo are registered trademarks of ASIX Electronics Corporation. All other trademarks 

are the property of their respective owners.  
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