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FAQ0054 

Frequently Asked Questions 

How to modify SRAM size of AT32F4xx?  

Questions:  

By default, the SRAM size for AT32403, AT32F403A and AT32F407 is 96 KB, which can be modified to 224 

KB. The default SRAM size of AT32413 is 32 KB, which can be altered to either 16 KB or 64 KB. How to make 

this happen? 

 

Answer： 

1. How to modify the SRAM size of AT32F403, AT32F403A and AT32F407? 

By modifying the option bytes, the SRAM size of AT32F403 can be changed from 96 KB to 224 KB, vice 

versa. The following describes how to change from 96 KB to 224 KB. This method is also applicable for 

switching from 224 KB to 96 KB. The MCU must be reset to take effect after modifying the option 

bytes. 

For information block: 

 

 

 

Option bytes for SRAM size: 

 

 

 

 

 

 

The official tools like Artery ICP Programmer (hereinafter referred to as ICP) and Artery ISP Programmer 
(hereafter referred to as ISP) can be used to modify the SRAM size. For details, please refer to section 
1.1 or 1.2 below. 

In addition, the user also can change the SRAM size through IAP or in the startup file 
(startup_at32f403xx.s). Please refer to section 1.3 or 1.4 below for more information. 
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In the compiler, you need to set the SRAM size to be consistent with the modified SRAM size. 

The example below shows how to set the SRAM size through keil and IAR. 

Keil configuration: Project Options  Target, in the following figure, the SRAM is set 96 KB, so the value 

should be 0x18000; If need 224 KB, please fill in 0x38000. 

 

 
 

IAR configuration: project Options  Linker  Config  Override default  Edit  Memory Regions, 

in the following figure, the end address of SRAM is 0x20017FFF, that is, 96 KB SRAM; If need 224 KB, 

please enter 0x20037FFF. 
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1.1 How to modify SRAM to 224 KB using ICP?  
 

①  For minor modification: Connect AT-Link or J-Link to MCU (BOOT0=0,B OOT1=0)  Target  Option 

Bytes  224KB for EOPB0 (if there are other settings, do it together)  Apply to device, then it is completed. 

Here, you can save the option bytes as a programming file for mass operation. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

② Mass modification: connect AT-Link to MCU (BOOT0=0,BOOT1=0)  AT-Link settings  AT-Link offline 

project config settings  Create  Project name Device  Add  Write option bytes  (If need other 
settings, do it together)  Save project to AT-Link. Then you can start programming. 
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1.2 How to modify SRAM to 224 KB using ISP? 

①  Minor modification: connect UART or USB to MCU (BOOT0=1,BOOT1=0) click on “Next” to enter the 

following window  Edit option bytes Next  224KB for EOPB0 (Do other settings together if 

necessary)  Apply to device, then the modification is completed.  

Here, you can save the option bytes as a programming file for mass operation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

② Mass modification: connect UART or USB to MCU (BOOT0=1,BOOT1=0)  Click on “Next” to enter the 

following window  Download to device Add  Apply option Bytes  you can do other settings if 

necessary  Next, then start programming. 
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1.3 How to modify SRAM size to 224KB in IAP? 

The SRAM will be loaded when running the startup file. If the SRAM used in the application is greater 
than 96 KB, you can change to 224 KB by modifying the option bytes in IAP. The address of the option  
byte UOPTB->EOPB0 is 0x1FFFF810, with the following code: 

 
  if(((UOPTB->EOPB0)&0xFF)!=0xFE) 
  { 
    /* Unlock Option Bytes Program Erase controller */ 
    FLASH_Unlock(); 
    /* Erase Option Bytes */ 
    FLASH_EraseUserOptionBytes(); 
    /* Change SRAM size to 224KB */ 
    FLASH_ProgramUserOptionByteData((uint32_t)&UOPTB->EOPB0,0xFE); 
    NVIC_SystemReset(); 
  } 
 

Note: It is necessary to erase the option byte area before modifying it. If other options of the option 
bytes has been configured, you should read and erase them, and write again while setting the SRAM 
size. 

 
1.4 How to modify SRAM to 224 KB in the startup file? 

 

The SRAM will be loaded when running the startup files. If there is no IAP in the program, and the SRAM 

used is greater than 96 KB, the loading will fail and enter hardfault, resulting in the program to fail to run. 

Thus, you should set the SRAM size to 224 KB before loading SRAM in the startup files. 

 
1.4.1 How to modify SRAM size in keil 5 environment? 

Add the red code below to the startup file: 
 
; Reset handler 
Reset_Handler   PROC 
                EXPORT  Reset_Handler                       [WEAK] 
                IMPORT  __main 
                IMPORT  SystemInit 
    IMPORT Extend_SRAM 
      
                MOV32   R0, #0x20001000 
                MOV     SP, R0 
                LDR     R0, =Extend_SRAM 
                BLX     R0 
                MOV32   R0, #0x08000000 
                LDR     SP, [R0] 
 
                LDR     R0, =SystemInit 
                BLX     R0 
                LDR     R0, =__main 
                BX      R0 
                ENDP 
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1.4.2 How to modify SRAM size in IAR environment? 

Add the red code below to the startup file: 
;; 
;; Default interrupt handlers. 
;; 
        THUMB 
 
        PUBWEAK Reset_Handler 
        SECTION .text:CODE:REORDER:NOROOT(2) 
        EXTERN   extend_SRAM 
Reset_Handler 
        MOV32   R0,#0x20001000 
        MOV     SP,R0 
        LDR     R0,=extend_SRAM 
        BLX     R0 
        MOV32   R0,#0x08000000 
        LDR     SP,[R0] 
         
         
        LDR     R0, =SystemInit 
        BLX     R0 
        LDR     R0, =__iar_program_start 
        BX      R0 

When the above configuration is completed, select one of .c files in the engineering and add the function 

void Extend_SRAM(void) in it. The content of this function is same as “1.3 How to modify SRAM to 224 KB”, 

with the code below: 

 
void Extend_SRAM(void) 
{ 
  // check if RAM has been set to 224K, if not, change EOPB0 
  if(((UOPTB->EOPB0)&0xFF)!=0xFE) 
  {  
   /* Unlock Option Bytes Program Erase controller */ 
    FLASH_Unlock(); 
 
    /* Erase Option Bytes */ 
    FLASH_EraseUserOptionBytes(); 
   
    /* Change SRAM size to 224KB */ 
    FLASH_ProgramUserOptionByteData((uint32_t)&UOPTB->EOPB0,0xFE); 
    NVIC_SystemReset(); 
  }   
} 
 

Note: It is necessary to erase the option byte area before modifying it. If other options of the option 

bytes has been configured, you should read and erase them, and write again while setting the SRAM 

size. 
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2. How to modify AT32F413 SARM? 

The SRAM size of AT32F413 is 32 KB, by default. Except AT32F413C8T7 (fixed 32 KB SRAM), the SRAM 

of AT32413 can be changed from 32 KB to 16/64 KB by modifying the option bytes, vice versa. The 

following describes how to change SRAM from 32 KB to 64 KB. Others are the same and will not be 

repeated here. 

The MCU must be reset to take effect after modifying the option bytes. 

For information block: 

 
 

SRAM option bytes: 

 

 

 

 

 

The official tools like Artery ICP Programmer (hereinafter referred to as ICP) and Artery ISP Programmer 

(hereafter referred to as ISP) can be used to modify the SRAM size. For details, please refer to section 

2.1 or 2.2 below. 

In addition, the user also can change the SRAM size through IAP or in the startup file 

(startup_at32f413xx.s). Please refer to section 2.3 or 2.4 below for more information. 
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In the compiler, the SRAM size should be set as the same as the modified one. The example below 

shows how to set the SRAM size in the compiler through keil and IAR. 

Keil configuration: Project Options  Target, in the following figure, for 32 KB SRAM, the value should 

be set 0x8000; If need 16 KB, please fill in 0x4000, and 0x10000 for 64 KB. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IAR configuration: Project Options  Linker  Config  Override default  Edit  Memory Regions,  

in the following figure, the address 0x20007FFF means 32 KB SRAM; If need 64 KB, please enter 

0x2000FFFF. 
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2.1 How to AT32F413 SRAM to 64KB using ICP? 

①  Minor modification: connect AT-Link or J-Link to AT32F413 (BOOT0=0, BOOT1=0)  Target  Option 

Bytes  EOPB0 selects 64KB (Do other settings If necessary)  Apply to device, then the modification is 

completed.  

Here, you can save the option bytes as a programming file for batch operation. 

 
                

 

 

 

 

 

 

 

 

 

 

 

 

 

② Mass modification: connect AT-Link to AT32F413 (BOOT0=0,BOOT1=0)  AT-Link settings  AT-Link 

offline config settings  Create  Project name  Device Add  Write option byte files  Do other 

settings if necessary  Save project to AT-Link, then start programming 
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2.2 How to modify AT32F413 SRAM to 64KB using ISP? 

①  Minor modification: connect UART or USB to AT32F413 (BOOT0=1, BOOT1=0)  Click “Next” to enter 

the following window  Edit Option Bytes  Next  EOPB0 selects 64 KB (Do other settings together if 

necessary)  Apply to device, then the modification is completed.  

Here, you can save the option bytes as a programming file for mass operation. 
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② Mass modification: connect UART or USB to AT32F413 (BOOT0=1,BOOT1=0)  Click “Next” to enter the 

following window Download to device Add  Apply option byte files  if need other settings, do it 

together Next, then start programming 
 

 
 
 
2.3 How to modify AT32F413 SRAM to 64KB in IAP? 

 The SRAM will be loaded when running the startup file. If the SRAM used in the application is greater 

than 32 KB, you can change it to 64 KB by modifying the option bytes in IAP. The address of SRAM 

option byte UOPTB->EOPB0 is 0x1FFFF810, with the following code:  

 
  if(((UOPTB->EOPB0)&0xFF)!=0xFC) 
  { 
    /* Unlock Option Bytes Program Erase controller */ 
    FLASH_Unlock(); 
    /* Erase Option Bytes */ 
    FLASH_EraseUserOptionBytes(); 
    /* Change SRAM size to 64KB */ 
    FLASH_ProgramUserOptionByteData((uint32_t)&UOPTB->EOPB0,0xFC); 
    NVIC_SystemReset(); 
  } 

 
Note: It is necessary to erase the option byte area before modifying it. If other options of the option 
bytes has been configured, you should read and erase them, and write again while setting the SRAM 
size. 
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2.4 How to modify AT32F413 SRAM to 64KB in the start-up file? 

The SRAM will be loaded when running the startup files. If there is no IAP in the program, and the SRAM 

used is greater than 32 KB, the loading will fail and enter hardfault, resulting in the program to fail to run. 

Thus, you should set the SRAM size to 64 KB before loading SRAM in the startup files. 

 
2.4.1 In KEIL5 environment 

Add the red code below to the startup file: 
 
; Reset handler 
Reset_Handler   PROC 
                EXPORT  Reset_Handler                       [WEAK] 
                IMPORT  __main 
                IMPORT  SystemInit 
    IMPORT Extend_SRAM 
      
                MOV32   R0, #0x20001000 
                MOV     SP, R0 
                LDR     R0, =Extend_SRAM 
                BLX     R0 
                MOV32   R0, #0x08000000 
                LDR     SP, [R0] 
 
                LDR     R0, =SystemInit 
                BLX     R0 
                LDR     R0, =__main 
                BX      R0 
                ENDP 

2.4.2 In IAR environment 

Add the red code below to the startup file: 
;; Default interrupt handlers. 
;; 
        THUMB 
 
        PUBWEAK Reset_Handler 
        SECTION .text:CODE:REORDER:NOROOT(2) 
        EXTERN   extend_SRAM 
Reset_Handler 
        MOV32   R0,#0x20001000 
        MOV     SP,R0 
        LDR     R0,=extend_SRAM 
        BLX     R0 
        MOV32   R0,#0x08000000 
        LDR     SP,[R0] 
 
        LDR     R0, =SystemInit 
        BLX     R0 
        LDR     R0, =__iar_program_start 
        BX      R0 
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When the configuration is completed, select one of .c files in the engineering and add the function void 

Extend_SRAM(void) in it. The content of this function is same as “1.3 How to modify SRAM to 224 KB”, with 

the code below: 

 
void Extend_SRAM(void) 
{ 
  // check if RAM has been set to 64K, if not, change EOPB0 
  if(((UOPTB->EOPB0)&0xFF)!=0xFC) 
  {  
   /* Unlock Option Bytes Program Erase controller */ 
    FLASH_Unlock(); 
 
    /* Erase Option Bytes */ 
    FLASH_EraseUserOptionBytes(); 
   
    /* Change SRAM size to 64KB */ 
    FLASH_ProgramUserOptionByteData((uint32_t)&UOPTB->EOPB0,0xFC); 
    NVIC_SystemReset(); 
  }   
} 

 
Note: It is necessary to erase the option byte area before modifying it. If other options of the option 
bytes has been configured, you should read and erase them, and write again while setting the SRAM 
size. 
 

Type: MCU application 

Applicable products: AT32F403, AT32F403A, AT32F413, AT32F407 

Main function: SRAM 

Minor function: None 
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