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AN0026 

Application Note 

Extending SRAM in User's Program 

 

Introduction 
This application note describes how to extend SRAM in the user program. 

 

Applicable products: 

MCU 

AT32F403xx 

AT32F403Axx 

AT32F407xx 

AT32F413xx 

AT32F435xx 

AT32F437xx 
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 Overview 

The SRAM embedded in some AT32 MCU series offers a special SRAM extension mode for users 

to modify the SRAM size by programming the EOPB0 in the user system data area. 

In general, it is recommended to use Artery ICP or ISP tool to configure this extension mode. When 

the ICP or ISP is not supported, this is done by executing program, which is detailed in this 

application note. 
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 Configuration example 

In this document, the SRAM extension mode is configured by modifying the EOPB0 value. 

Considering that the SRAM programmable size varies from MCU series to MCU series, each AT32 

MCU series is provided with a demo for user’s reference. For further details, please refer to the 

appropriate reference manual or data sheet.  

Here we take the AT32F403A as an example and use AT-START-F403A evaluation board. The 

deom is placed in \project\at_start_f403a\examples\sram\extend_sram. 
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 Example case 

 Function description 

The factory-default SRAM size of the AT32F403A is 96 KB, which can be extended to 224 KB by 

modifying the EOPB0. The EOPB0 setting value is as follows: 

Table 1. AT32F403A EOPB0 setting value 

EOPB0: Extended option bytes 

Bit 7:0 224 KB_MODE 

0xFE : on-chip memory is 224 K 

0xFF : on-chip memory is 96 K 

Others reserved. 

The EOPB0 can be modified through the extend_sram() function. 

With the EXTEND_SRMA marco definition, the SRAM can be extended from 96 KB (default value) 

to 224 KB SRAM or from 224 KB bacl to 96 KB. The definition value of the EXTEND_SRAM is 

configured in the project configuration option. Note that the use of global variables is forbidden in 

this function. 

After modifying EOPB0, the system reset must be performed so that the new EOPB0 value takes 

effect.  

Figure 1. extend_SRAM function 

 

Then the user must change the startup assembly code of the startup_at32f403a_407.s so that the 

extend_sram function can be executed before program initialization.  

In this example, startup_at32f403a_407_ext_ram.s is the modified startup file. The figures below 

demonstrates how to change startup code in KEIL and IAR project. 
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Figure 2. Change startup file in KEIL project 

 

Figure 3. Change startup file in IAR project 

 

Attention should be paid to the two points: 

1) The EOPB0 must be changed at the beginning of Reset_Handler, instead of being modified in 

the SystemInit( ) function. Because the SRAM size set by the user in the Keil/IAR environment 

may be the extended 224 KB, and the actually used SRAM may exceed the default 96 KB, in 

this case, the initial value of the stack point will be set to the address after 96 KB, and error will 

occur when executing SystemInit( ), or even enter HardFault to trigger a crash. 

2) Before calling the extend_SRAM( ) function, the stack pointer must be placed within 96 KB 

(changed to 0x20001000 in this example) to prevent the initial value of the stack pointer from 

being set to the address outside 96 KB and cause an error during the execution of 

extend_SRAM( ). 
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 Example demonstration 

 KEIL project 

In this project, the user can select set_SRAM_96 K or set_SRAM_224 K through “Select Target” 

option, as shown in the figure below. 

Figure 4. SRAM size selection 

 

When the “set_SRAM_96K” or “set_SRAM_224K” is selected, the macro definition value of the 

EXTEND_SRAM will be displayed in the definition column of C/C++ →Preprocessor Symbols, and 

then the extend_SRAM( ) function will select the corresponding configuration during compiling. 

Figure 5. C/C++/Preprocessor Symbols configuration 

 

When the extension operation is complete, it will enter the main( ) function to check the EOPB0 

value in order to verify if the SRAM size is set correctly or not. The verify result is indicated by 

turning on LED4. 
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 IAR project 

In this project, the user can select set_SRAM_96 K or set_SRAM_224 K through “Select Target” 

option, as shown in the figure below. 

Figure 6. SRAM size selection in IAR 

 

When the “set_SRAM_96K” or “set_SRAM_224K” is selected, the macro definition value of the 

EXTEND_SRAM will be displayed in the definition column of C/C++ →Preprocessor Symbols, and 

then the extend_SRAM( ) function will select the corresponding configuration during compiling. 

Figure 7. C/C++/Preprocessor Symbols configuration in IAR 

 

When the extension operation is complete, it will enter the main( ) function to check the EOPB0 

value in order to verify if the SRAM size is set correctly or not. The verify result is indicated by 

turning on LED4. 

 

http://www.arterytek.com/


Extending SRAM in User's Program 

2021.05.24 11 Rev 2.0.0 

www.arterytek.com 

 Revision history 

Table 2. Document revision history 

Date Revision Changes 

2021.05.24 2.0.0 Initial release 
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