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1. Introduction 
 

This document describes the EtherCAT Slave Stack Code (SSC) software API to assist developers to 

porting their EtherCAT slave stack applications with AX58200 EtherCAT Slave Controller SoC. 

 
  

2. AX58200 Overview 
 

The AX58200 is a 2/3-port EtherCAT Slave Controller SoC equipped with ARM®  Cortex-M4F core 

with DSP extension runs up to 192 MHz and EtherCAT Slave Controller (ESC) with two integrated 

Fast Ethernet PHYs. AX58200 also supports additional communication interfaces such as 

10/100Mbps Ethernet MAC with RMII and hardware cryptography accelerator, HS USB OTG, 

SPI/UART/I2C/I2S/CAN/PWM, etc. 

 

The AX58200 is interoperable with all EtherCAT systems with standard EtherCAT protocols such 

as CoE, FoE, VoE, etc. and is suitable for motor/motion control, digital I/O control, sensors data 

acquisition, robotics, EtherCAT IO-Link master, EtherCAT Junction slave module, etc. industrial 

automation fieldbus applications. 

 

The AX58200 is available in small 144-pin HSFBGA 10x10 mm, 0.8 mm pitch, RoHS compliant 

package and in operating temperature range from -40 to 85°C. 

 

 
Figure 2-1. AX58200 Major Features 
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2-1. Block Diagram  
 

 
Figure 2-2. AX58200 Block Diagram 

 

2-2. Typical Applications 
 

The following are AX58200 typical applications. 

 

⚫ Motor/Motion Control 

⚫ Digital I/O Control 

⚫ Robotics 

⚫ Sensors Data Acquisition 

⚫ EtherCAT to IO-Link Converter 

⚫ Communication Module 

⚫ Operator HMI Interfaces 
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Figure 2-3. AX58200 Typical Applications 
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3. EtherCAT SSC Overview 
 

Please refer to “Application Note ET9300 EtherCAT Slave Stack Code (SSC)” from Beckhoff 

Automation GmbH for details.  

 

3-1. Code Structure   
 

The EtherCAT Slave Stack Code (SSC) as seen in below figure consists of 3 parts: 

 

◼ PDI / Hardware Abstraction 

Hardware specific, need to be implemented according the platform PDI. 

Ready to used samples/implementations are available for certain platforms. 

The interface to the generic stack. 

 

◼ Generic EtherCAT Stack 

Implements the full EtherCAT state machine, mailbox communication and generic process data 

exchange. No further implementation needs (only configured via the SSC Tool). 

 

◼ User Application 

Need to be implemented (a table-based code generation for the application is available). 

Ready to used samples are available. 

The interface to the generic stack. 

 

 
Figure 3-1. EtherCAT SSC Code Structure 
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The following figure shows the association between the Slave Stack Code layers and the source files. 

 
Figure 3-2. EtherCAT SSC Files Association 
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3-2. Execution Structure   
 

The SSC execution consists of an initialization phase (executed only once) and a cyclic phase 

(executed continuously without interruptions). 

 

 
Figure 3-3. EtherCAT SSC Execution Structure 

 

The function MainLoop() contains the main cycle of Slave’s firmware, which always runs in free-

run (unsynchronized endless loop): 

 

MainLoop() (file: ecatappl.c) 

- ECAT_Main()   (file: ecatslv.c) 

- CoE_Main()   (file: coeappl.c) 

- [PDO_OutputMapping() (file: ecatappl.c) only in Free-Run mode] 

- [ECAT_Application()  (file: ecatappl.c) only in Free-Run mode] 

- [PDO_InputMapping() (file: ecatappl.c) only in Free-Run mode] 

 

 
Figure 3-4. SSC MainLoop Execution 
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3-3. Interrupt Handling   

 
The SSC makes use of up to 4 interrupts: 

 

1. Timer Interrupts: Platform internal 1ms timers to set the EtherCAT LEDs and watchdogs. If no 

timer interrupt is configured (ECAT_TIMER_INT = 0) the required 1ms cycle is based on the 

Mainloop a platform internal counter. 

 

2. Sync0: Process data handling and application synchronization with Distributed Clocks (DC) 

sync0 signal. 

 

3. Sync1: Process data handling and application synchronization with Distributed Clocks (DC) 

sync1 signal. 

 

4. PDI Interrupt: Process data handling and application synchronization with AL events. The 

events which trigger the PDI interrupt can be configured by the slave application. 

 

 
Figure 3-5. ESC Interrupts Basics 

 
The only interrupt sources which are actually handled by PDI ISR in the SSC, and therefore not 

filtered by the AL Event Mask, are the Process Data SyncManager interrupts, and specifically: SM2 

if Process Data Outputs are configured for the slave, otherwise SM3. All the other possible sources 

(include all other SyncManagers) can be directly polled in ESC Register 0x0220. 

 

The Interrupt mask is configured by the functions “SetALEventMask()” and “ResetALEventMask()” 

(file: ecatslv.c). 
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3-4. Process Data Handling   
 

The EtherCAT slave process data communication can be separated in 2 steps. The first one is the 

low level on-the-fly data exchange. The SSC reads/writes data from/to the EtherCAT frame and 

stores/reads the data to the internal DPRAM. In the second step the slave application will do further 

data processing/calculation. 

 

The process data handling in the SSC is managed in 3 functions of the generic stack. Each of these 

functions triggers the corresponding application specific functions. 

 

1. PDO_OutputMapping(): Handles the data from the master to the slave. 

2. ECAT_Application(): Contains the slave application, set general purpose outputs and read 

general purpose inputs. 

3. PDO_InputMapping(): Handles the data from the slave to the master. 

 

The calling sequence of the 3 listed functions is always the same (the one listed above). The 

functions trigger depends on the configured synchronization mode. 

 

Below figure illustrates an example application mapping with PDO_OutputMapping for mapping 

PDO from master to local LED of slave. 

 

 
Figure 3-6. PDO Output Mapping Example 
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Below figure illustrates an example application mapping with PDO_InputMapping for mapping 

analog data from slave to master. 

 

 
Figure 3-7. PDO Input Mapping Example 
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4. SSC Hardware Access Implementation 
 

We use SPI as PDI interface between ARM Cortex-M4 and EtherCAT Slave Controller in AX58200 

platform. The suggested/maximum SPI clock is 30MHz. Users don’t need to develop any software 

for access ESC hardware in further. They just need to import ASIX’s SSC configuration file into 

SSC Tool, select the profile and generate the source code. All of slave stack code, definition, macro 

and low-level hardware access functions (AX58200_Hw.c / AX58200_Hw.h) can be generated. 

 

 
Figure 4-1. AX58200 Pin Out Diagram 

 

 
Figure 4-2. Hardware Connection Schematic  
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So users don’t need to do any configurations in SSC for the hardware connection in fact, but if you 

are still interesting at low level hardware access of SSC, you can refer to below description. 

 

The Slave Stack Code is executable on multiple platforms and controller architectures. This chapter 

describes the available hardware implementations/defines and how to implement a new specific 

hardware access. 

 

To support multiple hardware architectures the SSC includes multiple defines to fulfill the specific 

hardware requirements. Below table illustrates the SSC Hardware Related Defines includes a list of 

the defined hardware defines (located in ecat_def.h or in the EtherCAT SSC Tool from Beckhoff). 

 

Define Description 

EL9800_HW Hardware access if the slave code is executed on the PIC mounted on 

EL9800 EtherCAT Evaluation Kit from Beckhoff Automation GmbH. It 

includes PIC initialization and ESC access via SPI. This configuration 

could also be used if the SSC needs to be adapted to any other 8 or 16Bit 

μC which accesses the ESC via SPI. 

MCI_HW Generic MCI implementation. Can be used if any kind of memory interface 

face is used to access the ESC. 

FC1100_HW Specific hardware implementation for the FC1100 PCI EtherCAT slave 

card from Beckhoff. Used on Win32 operating system. 

CONTROLLER_16BIT This define shall be used if the slave code is built for a 16Bit μC. 

CONTROLLER_32BIT This define shall be used if the slave code is built for a 32Bit μC 

ESC_16BIT_ACCESS If this define is set, then only 16Bit aligned accesses will be performed on 

the ESC. 

ESC_32BIT_ACCESS If this define is set, then only 32Bit aligned accesses will be performed on 

the ESC. 

MBX_16BIT_ACCESS If this define is set, then the slave code will only access mailbox data 16Bit 

aligned. If the mailbox data is copied to the local μC memory and the 

define “CONTROLLER_16BIT” is set, then this define should also be set. 

BIG_ENDIAN_16BIT These define needs to be set if the μC always accesses external memory 

16Bit wise. It works in big endian format and the switching of Low Byte 

and High Byte is done in hardware. 

BIG_ENDIAN_FORMAT This define shall be set if the μC works in big endian format. 

Figure 4-3. SSC Hardware Related Defines 
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The definitions “EL_9800_HW”, “MCI_HW”, “FC1100_HW” are used to activate a predefined 

hardware access implementation. An extract platforms/uC is listed in below figure. Recommended 

Hardware Configurations including the recommended defines. Some of the configurations can also 

be selected if a new project is created with the SSC Tool. If none of these defines are used, then user 

specific hardware access files need to be added to the slave project. 

 

In general, the hardware access implementation needs to support the following features: 

- ESC read/write access 

- Timer supply (at least 1ms base tick) 

- Calling of timer handler every 1 ms (only required if timer interrupt handling is supported. 

“ECAT_TIMER_INT” set to 1) 

- Calling the interrupt specific functions (only required if synchronization is supported) 

 PDI ISR (required if “AL_EVENT_SUPPORTED” set to 1) 

 SYNC0 ISR (required if DC_SUPPORTED set to 1) 

 

 

 
Figure 4-4. SSC uC Hardware Configuration Examples 



 
 

 

18 

Copyright (C) 2020 Reserved by ASIX Electronics Corporation 

AX58200 SW Developer Guide 

 
 

The following functions should be called and provided by the hardware access layer as below figure. 

 

 
Figure 4-5. SSC Hardware Functions Schema 

 

 

- Interrupt Handler: Functions completely defined and implemented in the generic EtherCAT 

stack, shall be called by the hardware interrupt routines of the specific uC. If interrupts are 

used also 2 macros shall be defined “ENABLE_ESC_INT” and “DISABLE_ESC_INT”. 

These shall enable/disable all 4 interrupt sources. 

 

- Interface Functions/Macros, Read Access, Write Access:  

Functions called by the generic EtherCAT stack, shall be implemented in the hardware access 

code. 
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4-1. Interrupt Handler Functions   
 

The following functions are provided by the generic Slave Stack Code (defined in ecatappl.h) and 

need to be called from the hardware access layer. 

 

4-1-1. ECAT_CheckTimer  

 
Prototype void ECAT_CheckTimer (void) 

Parameter Void 

Return Void 

Description This function needs to be called every 1ms from a timer ISR (ECAT_TIMER_INT = 

1). If no timer interrupt is supported this function is called automatically when 1ms is 

elapsed (based on the provided timer). 

 

4-1-2. PDI_Isr  

 
Prototype void PDI_Isr (void) 

Parameter void 

Return void 

Description This function need to be called from the PDI ISR. For the PDI specific pin naming and 

the interrupt generation logic please refer to [6]. To support PDI interrupt handling it is 

also required to set “AL_EVENT_ENABLED” to 1. 

 

4-1-3. Sync0_Isr  

 
Prototype void Sync0_Isr (void) 

Parameter void 

Return void 

Description This function needs to be called from the Sync0 ISR. The Sync0 interrupt is generated 

by the DC Unit of the ESC. It is currently not supported by default to map the Sync0 

signal to the PDI interrupt. To support Dc synchronization “DC_SUPPORTED” need 

to be set. 

 

4-1-4. Sync1_Isr  

 
Prototype void Sync1_Isr (void) 

Parameter void 

Return void 

Description This function needs to be called from the Sync1 ISR. The Sync1 interrupt is generated 

by the DC Unit of the ESC. It is currently not supported by default to map the Sync1 

signal to the PDI interrupt. To support Dc synchronization “DC_SUPPORTED” need 

to be set. 
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4-2. Interface Functions/Marcos  
 

The functions and marcos listed in this chapter need to be implemented by the hardware access layer 

for different microcontroller. 

 

4-2-1. HW_Init  

 
Prototype UINT8 HW_Init (void) 

Parameter void 

Return 0 if initialization was successful 

> 0 if error has occurred while initialization 

Description Initializes the host controller, process data interface (PDI) and allocates resources 

which are required for hardware access. 

 

4-2-2. HW_MultiFuncPins  

 
Prototype INT32 HW_MultiFuncPins (GPIO_T* Instance, UINT32 Pins, UINT8 

MultiFuncValue) 

Parameter “Instance”  Pointer to address of the GPIO port.  

“Pins”  Assign bits of the GPIO port.  

“MultiFuncValue”  Value for the multi-function register. 
 

Return 0 if setup multi-function register success 

< 0 if error has occurred while setup 

Description Setup multi-function register of MCU side. The multi-function register is used to 

configure function of related GPIOs. 

 

4-2-3. HW_GPIO_WritePin  

 
Prototype void HW_GPIO_WritePin (GPIO_T* Instance, UINT32 Pin, UINT8 NewState) 

Parameter “Instance”  Pointer to address of the GPIO port.  

“Pin”  Assign bits of the GPIO port.  

“NewState”  0: Drive low by assigned bits. 1: Drive high by assigned bits. 
 

Return Void 

Description Drive low or high by assigned output bits of the GPIO of MCU side. 

 

4-2-4. HW_GPIO_TogglePin  

 
Prototype void HW_GPIO_TogglePin (GPIO_T* Instance, UINT32 Pin) 

Parameter “Instance”  Pointer to address of the GPIO port.  

“Pin”  Assign bits of the GPIO port.  
 

Return Void 

Description Toggle the level by assigned output bits of the GPIO of MCU side. 
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4-2-5. HW_GPIO_ReadPin  

 
Prototype UINT8 HW_GPIO_ReadPin (GPIO_T* Instance, UINT32 Pin) 

Parameter “Instance”  Pointer to address of the GPIO port.  

“Pin”  Assign bit of the GPIO port.  
 

Return Void 

Description Read the level of assigned input bit of the GPIO of MCU side. 

 

4-2-6. HW_TMR_ClkSource  

 
Prototype void HW_TMR_ClkSource (TIMER_T* Instance, UINT32 NewState) 

Parameter “Instance”  Pointer to address of the TIMER module (TIMER0 ~ TIMER3).  

“NewState”  0: Disable clock. 1: Enable clock 
 

Return Void 

Description Configure clock source by assigned timer module of MCU side. 

 

4-2-7. HW_SPI_ClkSource  

 
Prototype void HW_SPI_ClkSource (SPI_T* Instance, UINT8 NewState) 

Parameter “Instance”  Pointer to address of the SPI module (SPI0 ~ SPI3).  

“NewState”  0: Disable clock. 1: Enable clock 
 

Return Void 

Description Configure clock source by assigned SPI module of MCU side. 

 

4-2-8. HW_UART_ClkSource  

 
Prototype void HW_UART_ClkSource (UART_T* Instance, UINT8 NewState) 

Parameter “Instance”  Pointer to address of the UART module (UART0 ~ UART5).  

“NewState”  0: Disable clock. 1: Enable clock 
 

Return Void 

Description Configure clock source by assigned UART module of MCU side. 

 

4-2-9. HW_GPIO_PinToIntrNum  

 
Prototype UINT32 HW_GPIO_PinToIntrNum (UINT32 Pin) 

Parameter “Pin”  Assigned bit of GPIO.  
 

Return Decimal number of the bit 

Description Convert bit to decimal number. 

 

4-2-10. HW_SPI_Init  

 
Prototype INT32 HW_SPI_Init (void) 

Parameter void 

Return 0 if initialization was successful, the API returns 0 forcibly now. 

Description Initializes the SPI interface of MCU side. 
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4-2-11. HW_SPIWaitFlagStateUntilTimeout  

 
Prototype INT32 HW_SPIWaitFlagStateUntilTimeout (HW_SPI_OBJECT*pSpiObj, 

UINT32 Flag, UINT32 State, UINT32 Timeout, UINT32 TickStart) 

Parameter “pSpiObj”  Pointer to address of the SPI object.  

“Flag” Flag bit of the status of the SPI object. 

“State” Expect state of the flag bit. 

“Timeout” Timeout for judging the expect state, unit is ms. 

“TickStart” Timer tick start value for counting timeout, unit is ms. 
 

Return 0 if expect state occurred 

< 0 if expect state did not occur and timeout 

Description Check the expect state of flag of the status of the SPI object. 

 

4-2-12. HW_SPI_TransmitReceive  

 
Prototype INT32 HW_SPI_TransmitReceive (HW_SPI_OBJECT*pSpiObj, UINT8 

*pTxData, UINT8 *pRxData, UINT16 Size, UINT32 Timeout) 

Parameter “pSpiObj”  Pointer to address of the SPI object.  

“pTxData” Pointer to address of TX buffer of the SPI object. 

“pRxData” Pointer to address of RX buffer of the SPI object. 

“Size” Size of total SPI transaction for write (TX) or read (RX). 

“Timeout” Timeout for the transaction, unit is ms. 
 

Return 0 if the SPI transaction success 

< 0 if the SPI transaction timeout 

Description Handle low level SPI transaction for read or write. 

 

4-2-13. HW_SPI_Read  

 
Prototype void HW_SPI_Read (HW_SPI_OBJECT*pSpiObj, UINT8 *pBuf, UINT16 Addr, 

UINT16 ByteLen) 

Parameter “pSpiObj”  Pointer to address of the SPI object.  

“pBuf” Pointer to address of buffer from upper layer for read. 

“Addr” Expect register address for read at SPI slave side (ESC). 

“ByteLen” Byte size for read. 
 

Return void 

Description Handle SPI read. 
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4-2-14. HW_SPI_Write  

 
Prototype void HW_SPI_Write (HW_SPI_OBJECT*pSpiObj, UINT8 *pBuf, UINT16 Addr, 

UINT16 ByteLen) 

Parameter “pSpiObj”  Pointer to address of the SPI object.  

“pBuf” Pointer to address of buffer from upper layer for write. 

“Addr” Expect register address for write at SPI slave side (ESC). 

“ByteLen” Byte size for read. 
 

Return Void 

Description Handle SPI write. 

 

4-2-15. GetInterruptRegister  

 
Prototype void GetInterruptRegister (void) 

Parameter void 

Return void 

Description Get the first two bytes of the AL Event register (0x220-0x221). 

This API called by HW_GetALEventRegister( ). 

 

4-2-16. ISR_GetInterruptRegister  

 
Prototype void ISR_GetInterruptRegister (void) 

Parameter void 

Return void 

Description Get the first two bytes of the AL Event register (0x220-0x221). 

This API called by HW_GetALEventRegister_Isr( ). 

 

4-2-17. HW_GetALEventRegister  

 
Prototype UINT16 HW_GetALEventRegister (void) 

Parameter Void 

Return Content of register 0x220-0x221 

Description Get the first two bytes of the AL Event register (0x220-0x221). 

 

4-2-18. HW_GetALEventRegister_Isr  

 
Prototype UINT16 HW_GetALEventRegister_Isr (void) 

Parameter void 

Return Content of register 0x220-0x221 

Description This function should be implemented if a special function for ESC access from 

interrupt service routines is required; otherwise this function is defined as 

HW_GetALEventRegister. Get the first two bytes of the AL Event register (0x220-

0x221). 

 

4-2-19. HW_GetTimer  

 
Prototype UINT32 HW_GetTimer (void) 

Parameter void 

Return Current timer value 
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Description Reads the current register value of the hardware timer. If no hardware timer is available 

the function shall return the counter value of a multimedia timer. The timer ticks value 

(increments / ms) is defined in “ECAT_TIMER_INC_P_MS”. This function is 

required if no timer interrupt is supported (“ECAT_TIMER_INT” = 0) and to calculate 

the bus cycle time. 

 

4-2-20. HW_ClearTimer  

 
Prototype void HW_ClearTimer (void) 

Parameter void 

Return void 

Description Clears the hardware timer value. 

 

4-2-21. HW_EepromReload 

 
Prototype UINT16 HW_EepromReload (void) 

Parameter void 

Return 0 <> Error during EEPORM reload 

0 = EEPROM load correct 

Description This function is called if an EEPROM reload request is triggered by the master. Only 

required if EEPROM Emulation is supported and the function pointer 

“pAPPL_EEPROM_Reload” is not set. In case that the full eeprom emulation is 

configured (register 0x502, bit6 is 1) the reload function is not called and does not to 

be implemented. 
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4-3. Read Access Functions 
 

4-3-1. HW_EscRead 

 
Prototype void HW_EscRead (MEM_ADDR *pData, UINT16 Address, UINT16 Len) 

Parameter “pData”  Pointer to local destination buffer. Type of the pointer depends on the 

host controller architecture (specified in ecat_def.h or the SSC Tool).  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the ESC 

memory area in Bytes. Only valid addresses are used depending on 

8Bit/16Bit or 32 Bit ESC access (specified in ecat_def.h or the SSC 

Tool).  

“Len”  Access size in Bytes 
 

Return void 

Description Reads from the EtherCAT Slave Controller. This function is used to access ESC 

registers and the DPRAM area. 

 

4-3-2. HW_EscReadIsr  

 
Prototype void HW_EscReadIsr (MEM_ADDR *pData, UINT16 Address, UINT16 Len) 

Parameter “pData”  Pointer to local destination buffer. Type of the pointer depends on the 

host controller architecture (specified in ecat_def.h or the SSC Tool).  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the ESC 

memory area in Bytes. Only valid addresses are used depending on 

8Bit/16Bit or 32 Bit ESC access (specified in ecat_def.h or the SSC 

Tool).  

“Len”  Access size in Bytes  
 

Return void 

Description This function should be implemented if a special function for ESC access from 

interrupt service routines is required; otherwise this function is defined as 

“HW_EscRead”. Reads from the EtherCAT Slave Controller. This function is used to 

access ESC registers and the DPRAM area. 

 

4-3-3. HW_EscReadDWord 

 
Prototype void HW_EscReadDWord (UINT32 DWordValue, UINT16 Address) 

Parameter “DWordValue”  Local 32Bit variable where the register value shall be stored.  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the 

ESC memory area in Bytes. Only valid 32Bit addresses are used.  
 

Return void 

Description Reads two words from the specified address of the EtherCAT Slave Controller. In case 

that no specific read DWORD marco is used the default EscRead function may be 

used: “HW_EscRead(((MEM_ADDR *)&(DWordValue)),((UINT16)(Address)),4)” 
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4-3-4. HW_EscReadDWordIsr  

 
Prototype void HW_EscReadDWordIsr (UINT32 DWordValue, UINT16 Address) 

Parameter “DWordValue”  Local 32Bit variable where the register value shall be stored.  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the 

ESC memory area in Bytes. Only valid 32Bit addresses are used.  
 

Return void 

Description This function should be implemented if a special function for ESC access from 

interrupt service routines is required; otherwise this function is defined as 

“HW_EscReadWord”. Reads two words from the specified address of the EtherCAT 

Slave Controller. 

 

4-3-5. HW_EscReadWord  

 
Prototype void HW_EscReadWord (UINT16 WordValue, UINT16 Address) 

Parameter “WordValue”  Local 16Bit variable where the register value shall be stored.  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the 

ESC memory area in Bytes. Only valid 16Bit addresses are used.  
 

Return void 

Description Reads one word from the specified address of the EtherCAT Slave Controller. Only 

required if “ESC_32BIT_ACCESS” is not set. In case that no specific read WORD 

marco is used the default EscRead function may be used: 

“HW_EscRead(((MEM_ADDR *)&(WordValue)),((UINT16)(Address)),2)” 

 

4-3-6. HW_EscReadWordIsr  

 
Prototype void HW_EscReadWordIsr (UINT16 WordValue, UINT16 Address) 

Parameter “WordValue”  Local 16Bit variable where the register value shall be stored.  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the 

ESC memory area in Bytes. Only valid 16Bit addresses are used.  
 

Return void 

Description This function should be implemented if a special function for ESC access from 

interrupt service routines is required; otherwise this function is defined as 

“HW_EscReadWord”. Reads one word from the specified address of the EtherCAT 

Slave Controller. Only required if “ESC_32_BIT_ACCESS” is not set. 

 

4-3-7. HW_EscReadByte  

 
Prototype void HW_EscReadByte (UINT8 ByteValue, UINT16 Address) 

Parameter “ByteValue”  Local 8Bit variable where the register value shall be stored.  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the 

ESC memory area in Bytes.  
 

Return void 

Description Reads one byte from the EtherCAT Slave Controller. Only required if 

“ESC_16BIT_ACCESS” and “ESC_32BIT_ACCESS” are not set. 
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4-3-8. HW_EscReadByteIsr  

 
Prototype void HW_EscReadByteIsr (UINT8 ByteValue, UINT16 Address) 

Parameter “ByteValue”  Local 8Bit variable where the register value shall be stored.  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the 

ESC memory area in Bytes.  
 

Return void 

Description This function should be implemented if a special function for ESC access from 

interrupt service routines is required; otherwise this function is defined as 

“HW_EscReadByte”. Reads one byte from the EtherCAT Slave Controller. Only 

required if “ESC_16BIT_ACCESS” and “ESC_32BIT_ACCESS” are not set. 

 

4-3-9. HW_EscReadMbxMem  

 
Prototype void HW_EscReadMbxMem (MEM_ADDR *pData, UINT16 Address, UINT16 

Len) 

Parameter “pData”  Pointer to local destination mailbox buffer. Type of the pointer depends 

on the host controller architecture (specified in ecat_def.h or the SSC 

Tool).  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the ESC 

memory area in Bytes. Only valid addresses are used depending on 

8Bit/16Bit or 32 Bit ESC access (specified in ecat_def.h or the SSC 

Tool).  

“Len”  Access size in Bytes  
 

Return void 

Description Reads data from the ESC and copies to slave mailbox memory. If the local mailbox 

memory is also located in the application memory this function is equal to 

“HW_EscRead”. 
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4-4. Write Access Functions 
 

4-4-1. HW_EscWrite  

 
Prototype void HW_EscWrite (MEM_ADDR *pData, UINT16 Address, UINT16 Len) 

Parameter “pData”  Pointer to local source buffer. Type of the pointer depends on the host 

controller architecture (specified in ecat_def.h or the SSC Tool).  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the ESC 

memory area in Bytes. Only valid addresses are used depending on 

8Bit/16Bit or 32 Bit ESC access (specified in ecat_def.h or the SSC 

Tool).  

“Len”  Access size in Bytes  
 

Return void 

Description Writes from the EtherCAT Slave Controller. This function is used to access ESC 

registers and the DPRAM area. 

 

4-4-2. HW_EscWriteIsr  

 
Prototype void HW_EscWriteIsr (MEM_ADDR *pData, UINT16 Address, UINT16 Len) 

Parameter “pData”  Pointer to local source buffer. Type of the pointer depends on the host 

controller architecture (specified in ecat_def.h or the SSC Tool).  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the ESC 

memory area in Bytes. Only valid addresses are used depending on 

8Bit/16Bit or 32 Bit ESC access (specified in ecat_def.h or the SSC 

Tool).  

“Len”  Access size in Bytes  
 

Return void 

Description This function should be implemented if a special function for ESC access from 

interrupt service routines is required; otherwise this function is defined as 

“HW_EscWrite”. Writes from the EtherCAT Slave Controller. This function is used to 

access ESC registers and the DPRAM area. 

 

4-4-3. HW_EscWriteDWord 

 
Prototype void HW_EscWriteDWord (UINT32 DWordValue, UINT16 Address) 

Parameter “DWordValue”  Local 32Bit variable which contains the data to be written to the 

ESC memory area.  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the 

ESC memory area in Bytes. Only valid 32Bit addresses are used.  
 

Return void 

Description This function should be implemented if a special function for ESC access from 

interrupt service routines is required; otherwise this function is defined as 

“HW_EscWrite”. Writes from the EtherCAT Slave Controller. This function is used to 

access ESC registers and the DPRAM area. 
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4-4-4. HW_EscWriteDWordIsr  

 
Prototype void HW_EscWriteDWordIsr (UINT32 DWordValue, UINT16 Address) 

Parameter “DWordValue”  Local 32Bit variable which contains the data to be written to the 

ESC memory area.  

“Address”  EtherCAT Slave Controller address . Specifies the offset within 

the ESC memory area in Bytes. Only valid 32Bit addresses are 

used.  
 

Return void 

Description This function should be implemented if a special function for ESC access from 

interrupt service routines is required; otherwise this function is defined as 

“HW_EscWriteWord”. Writes two words to the EtherCAT Slave Controller. 

 

4-4-5. HW_EscWriteWord  

 
Prototype void HW_EscWriteWord (UINT16 WordValue, UINT16 Address) 

Parameter “WordValue”  Local 16Bit variable which contains the data to be written to the 

ESC memory area.  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the 

ESC memory area in Bytes. Only valid 16Bit addresses are used.  
 

Return void 

Description Writes one word to the EtherCAT Slave Controller. Only required if 

“ESC_32BIT_ACCESS” is not set. 

 

4-4-6. HW_EscWriteWordIsr  
 

Prototype void HW_EscWriteWordIsr (UINT16 WordValue, UINT16 Address) 

Parameter “WordValue”  Local 16Bit variable which contains the data to be written to the 

ESC memory area.  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the 

ESC memory area in Bytes. Only valid 16Bit addresses are used.  
 

Return void 

Description This function should be implemented if a special function for ESC access from 

interrupt service routines is required; otherwise this function is defined as 

“HW_EscWriteWord”. Writes one word to the EtherCAT Slave Controller. Only 

required if “ESC_32BIT_ACCESS” is not set. 

 

4-4-7. HW_EscWriteByte  

 
Prototype void HW_EscWriteByte (UINT8 ByteValue, UINT16 Address) 

Parameter “ByteValue”  Local 8Bit variable which contains the data to be written to the ESC 

memory area.  

“Address”  EtherCAT Slave Controller address.Specifies the offset within the 

ESC memory area in Bytes.  
 

Return void 

Description Writes one byte to the EtherCAT Slave Controller. Only defined if 

“ESC_16BIT_ACCESS” and “ESC_32BIT_ACCESS” are disabled. 
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4-4-8. HW_EscWriteByteIsr 

 
Prototype void HW_EscWriteByteIsr (UINT8 ByteValue, UINT16 Address) 

Parameter “ByteValue”  Local 8Bit variable which contains the data to be written to the ESC 

memory area  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the 

ESC memory area in Bytes.  
 

Return void 

Description This function should be implemented if a special function for ESC access from 

interrupt service routines is required; otherwise this function is defined as 

“HW_EscWriteByte”. Writes one byte to the EtherCAT Slave Controller. Only defined 

if “ESC_16BIT_ACCESS” and “ESC_32BIT_ACCESS” are disabled. 

 

4-4-9. HW_EscWriteMbxMem  

 
Prototype void HW_EscWriteMbxMem (MEM_ADDR *pData, UINT16 Address, UINT16 

Len) 

Parameter “pData”  Pointer to local source mailbox buffer. Type of the pointer depends on 

the host controller architecture (specified in ecat_def.h or the SSC 

Tool).  

“Address”  EtherCAT Slave Controller address. Specifies the offset within the ESC 

memory area in Bytes. Only valid addresses are used depending on 

8Bit/16Bit or 32 Bit ESC access (specified in ecat_def.h or the SSC 

Tool).  

“Len”  Access size in Bytes.  
 

Return void 

Description Writes data from the slave mailbox memory to ESC memory. If the local mailbox 

memory is also located in the application memory this function is equal to 

“HW_EscWrite”. 
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5. Example Usages 
 

The AX58200 has rich functional peripherals for target various applications. So, we describe some 

examples in this chapter for user reference. 

 

5-1. Access Remaining GPIOs of ESC Side 
 

Typically, the Ethercat Slave Controller contains all 32 GPIOs. The 32 GPIOs can be arranged 

freedom under digital-IO mode. In the AX58200, the SPI PDI occupied some IOs so that it can’t 

provide entire 32 GPIOs. 

 

The remaining GPIOs of ESC side shown as below figure: 

 
Figure 5-1. Remaining GPIOs of ESC Side 

 

 

The address of GPIO part of ESC registers shown as below figure: 

 
Figure 5-2. Address of GPIO part of ESC Register 
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The detail GPIO mapping of GPIO register shown as below figure: 

 

ESC Address GPIO Mapping 

0x0F10 GPO[7] ~ GPO[0] 

0x0F11 GPO[15] ~ GPO[8] 

0x0F12 GPO[23] ~ GPO[16] 

0x0F13 GPO[31] ~ GPO[24] 

0x0F18 GPI[7] ~ GPI[0] 

0x0F19 GPI[15] ~ GPI[8] 

0x0F1A GPI[23] ~ GPI[16] 

0x0F1B GPI[31] ~ GPI[24] 
Figure 5-3. Detail GPIO Mapping of GPIO Register 

 

We arrange second half of entire 32 GPIOs, that IO[16] ~ IO[31] in EEPROM. 

Let IO[16] ~ IO[23] as GPO and IO[24] ~ IO[31] as GPI where the value “0x0F” should be set in 

EEPROM_ByteOffset_0x07. 

 

 
Figure 5-4. GPIO Definition In EEPROM 
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We can access the mentioned GPIOs with C code in the firmware. Below example write 0x5A to 

GPO[16] ~ GPO[23] and read GPI[24] ~ GPI[31] back. 

 
Figure 5-5. GPIOs of ESC Site Access Example Code 
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5-2. Access GPIOs of MCU Side 
 

There is an “Ethercat_GPIO_AIO_Reference_Design” example in AX58200 BSP.  Here we describe 

how to use GPIOs of MCU side simply. 

 

The GPx_MFPL or GPx_MFPH is multi-function register for each IO pin. User should configure the 

function for wanted IO pin in the register while system initialization. In below figure, we setup 

GPE.2 and GPB.0 as GPIO function in SYS_Init( ). 

 

The DigitalIOSteup( ) demonstrates how to set direction for each GPIO bit. 

The DigitalIOHandle( ) demonstrate that we drive GPE.2 to high and read GPB.0 back. 

 

 
Figure 5-6. GPIOs of MCU Site Access Example Code 
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Copyright ©  2020 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.  

 

EtherCAT®  is a registered trademark and patented technology, licensed by Beckhoff Automation 

GmbH, Germany.   
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