
 

  
 

 
 

AVR1008: Writing  EEPROM and Flash in 
XMEGA A3/D3/256A3B Revision B 

Features 
• EEPROM Programming 
• FLASH Programming 

1 Introduction 
This document describes a workaround for the errata “Writing EEPROM or Flash 
while reading any of them will not work’’ that is present on revision B of 
XMEGA™ A3 family and the revision B of the ATxmega256A3B. Please refer to 
the datasheet for details about the errata. 

This document does NOT apply to revisions other than revision B of the XMEGA 
A3 family, neither to other revisions than revision B of the ATxmega256A3B. 

 

2 Finding Revision of ATxmega Devices 
• While reading the Signature of the device via JTAGICEmkII, the JTAG ID is in 

paranthesis and the first number in this shows the revision of the device (if it 
shows 6 it is revision G). 

• It is possible to get the revision of the device by reading the REVID register. 
Please find this detail from Xmega A Manual --> REVID - MCU Revision ID. 

• It is possible to get the device revision by reading the device signature. Please 
find these details from Xmega A Manual-->Device Identification register--
>Version
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3 Errata 
The EEPROM and Flash cannot be written while reading EEPROM or Flash, or while 
executing code in Active mode 

4 Errata Workaround 
Enter IDLE sleep mode within 2.5 uS (Five 2 MHz clock cycles and 80 32 MHz clock 
cycles) after starting an EEPROM or flash write operation. Wake-up source must 
either be EEPROM ready or NVM ready interrupt. No other interrupt should have hi 
level set as if any other interrupts other than EEPROM/NVM wakes up the device 
from IDLE then the corresponding execution might not be successful. 

Alternatively set up a Timer/Counter to give an overflow interrupt 7 ms. after the erase 
or write operation has started, or 13 ms after atomic erase-and-write operation has 
started, and then enter IDLE sleep mode. 

5 Implementation of Workaround 
The implementation of workaround is done in two section one for EEPROM and the 
other for FLASH. The associated code uses the option to of putting the CPU to 
SLEEP (IDLE) during a write operation to either EEPROM or FLASH. 

5.1 EEPROM  Programming 
  

5.1.1 This sequence has to be followed for any of the following commands 

• EEPROM ERASE 
• EEPROM WRITE 
• EEPROM ERASE WRITE 

5.1.2  Additional Resources required 

• EEPROM ISR has to be defined and inside the ISR the EEPROM interrupt has to 
be disabled 

• Variables for saving SLEEP, PMIC Status, PMIC control, EEPROM Interrupt and 
SREG has to be declared 

5.1.3 Sequence of instructions to be executed 

• Load the NVM Command registers with corresponding command (ERASE, WRITE 
or ERASE WRITE)  and NVM Address registers with the Address of the EEPROM 
where the data has to be written. 

• Save the present status of SLEEP register 
• Set IDLE mode in SLEEP register 
• Save the PMIC Status and control registers 
• Enable only the highest level of interrupts 
• Save SREG for later use 
• Enable global interrupts 
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• Set SLEEP enable 
• Save eeprom interrupt settings 
• Write the signature for change enable of protected I/O registers to the CCP 

register. 
• Execute NVM Command  
• Enable EEPROM interrupt 
• SLEEP (Make sure to execute SLEEP after the Execute NVM Command within 

2.5uS) 
• After Wakeup  by EEPROM interrupt restore the SLEEP register,PMIC Status, 

PMIC control and SREG  

5.2 Flash  Programming 
  

5.2.1 This sequence has to be followed for any of the following commands 

• ERASE FLASH PAGE 
• WRITE FLASH PAGE 
• ERASE & WRITE FLASH PAGE 
• ERASE APPLICATION SECTION 
• ERASE APPLICATION SECTION PAGE 
• WRITE APPLICATION SECTION PAGE 
• ERASE & WRITE APPLICATION SECTION PAGE 
• ERASE BOOT LOADER SECTION PAGE 
• WRITE BOOT LOADER SECTION PAGE 
• ERASE & WRITE BOOT LOADER SECTION PAGE 

 

5.2.2  Additional Resources required 

• Variables for saving SLEEP, PMIC Status, PMIC control, SPM Interrupt and 
SREG has to be declared. 

• A Function to prepare the CPU to sleep has to be defined and this should do the 
following 

• Store the status of SLEEP, PMIC Status, PMIC control, SPM Interrupt and SREG 
has to be defined 

• SPM ISR has to be defined and this should do the following 
• SPM interrupt has to be disabled. 
• Restore the previous status of SLEEP, PMIC Status, PMIC control, SPM Interrupt 

and SREG 

5.2.3 Sequence of instructions to be executed 

• Call the function to Prepare the CPU for sleep 
• Load the NVM Command registers with corresponding command (ERASE, WRITE 

or ERASE WRITE  
• Enable only the highest level of interrupts 
• Set SLEEP enable 
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• Write the signature for change enable of protected I/O registers to the CCP 
register. 

• Execute SPM 
• Enable SPM  interrupt 
• SLEEP (Make sure to execute SLEEP after the Execute NVM Command 

within 2.5uS) 
• After Wakeup the SPM ISR will restore the SLEEP register,PMIC Status, PMIC 

control and SREG  

6 Driver Implementation 
This application note includes a source code package with a basic Self-programming 
driver implemented in assembly with a C interface for ATxmega256A3, similar 
implementation can be done for other devices with the Errata. Please refer to the 
driver source code and device datasheet for more details. 

6.1 Files 
The source code package consists of three files:  

• sp_driver.s/sp_driver.s90 – Self-programming driver source file  
• sp_driver.h – Self-programming driver header file  
• Flash_write_example.c – Example code using the driver  
 

For a complete overview of the available driver interface functions and their use, 
please refer to the source code documentation.   

 

6.2 Doxygen Documentation 
All source code is prepared for automatic documentation generation using Doxygen. 

Doxygen is a tool for generating documentation from source code by analyzing the 
source code and using special keywords. For more details about Doxygen please visit 
http://www.doxygen.org. Precompiled Doxygen documentation is also supplied with 
the source code accompanying this application note, available from the readme.html 
file in the source code folder.  
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