
1 Introduction
LPC55(s)06 has 96 kB of on-chip SRAM, including SRAMX, SRAM0,1,2,3. 
SRAM3 is reserved by default, user cannot use it as stack space in SDK code. 
The application note introduces a method to use SRAM3 as stack space in 
the code.

2 SRAM allocation in LPC55(s)06
This chapter introduces the memory map for LPC55(s)06 and also gives the address range for SRAM3. Table 1 is the memory 
map overview, as described in LPC55S0x/LPC550x User manual (document UM11424).

Table 1. Memory map overview

AHB port Non-secure start 
address

Non-secure end 
address

Secure start 
address

Secure end 
address

Function

0 0x0000 0000 0x0003 FFFF 0x1000 0000 0x1003 FFFF Flash memory, on CM33 code bus. 
The last 17 pages (12 kB) are reserved 
on the 256 kB flash devices resulting in 
244 kB internal flash memory

0x0300 0000 0x0301 FFFF 0x1300 0000 0x1301 FFFF Boot ROM, on CM33 code bus

1 0x0400 0000 0x0400 3FFF 0x1400 0000 0x1400 3FFF SRAMX on CM33 code bus, 32 kB. 
SRAMX_0 (0x1400 0000 to 0x1400 
0FFF) and SRAMX_1 (0x1400 1000 
to 0x1400 1FFF) are used for Casper 
(total 8 kB). If CPU retention used in 
power-down mode, SRAMX_2 (0x1400 
2000 to 0x1400 25FF) is used (total 
1.5 kB) by default in power API. This 
function is user configurable within 
SRAMX_2 and SRAMX_3

2 0x2000 0000 0x2000 7FFF 0x3000 0000 0x3000 7FFF SRAM0 on CM33 data bus, 32 kB

3 0x2000 8000 0x2000 BFFF 0x3000 8000 0x3000 BFFF SRAM1 on CM33 data bus, 16 kB

4 0x2000 C000 0x2000 FFFF 0x3000 C000 0x3000 FFFF SRAM2 on CM33 data bus, 16 kB

5 0x2001 0000 0x2001 3FFF 0x3001 0000 0x3001 3FFF SRAM 3, 16 kB

6 0x4000 0000 0x4001 FFFF 0x5000 0000 0x5001 FFFF AHB to APB bridge 0

0x4002 0000 0x4003 FFFF 0x5002 0000 0x5003 FFFF AHB to APB bridge 1

7 0x4008 0000 0x4008 FFFF 0x5008 0000 0x5008 FFFF AHB peripherals

Table continues on the next page...
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Table 1. Memory map overview (continued)

AHB port Non-secure start 
address

Non-secure end 
address

Secure start 
address

Secure end 
address

Function

8 0x4009 0000 0x4009 FFFF 0x5009 0000 0x5009 FFFF AHB peripherals

9 0x400A 0000 0x400A FFFF 0x500A 0000 0x500A FFFF AHB peripherals

 
The address of SRAM3 is next to the address of other SRAMs.

  NOTE  

3 SRAM3 usage limitations
This section lists the limitations on SRAM3 usage as follows:

• Do not use SRAM3 as stack storage, because the ROM code provides the verification for value of SP in the VTOR table.

• If the value of SP register is greater than 0x20010000, the ROM code does not allow PC jump into the app code.

• Enable SRAM3 clock before use.

The ROM code verifies the value of the stack pointer before the PC pointer jumps into the application code. If the value of SP is 
above 0x20010000, the ROM code does not jump into application code and the PC pointer enters the while (1) loop in ROM code. 
However, the SRAM3 space address range is above 0x20010000. Therefore, if user defines the stack pointer value in the SRAM3, 
the PC cannot jump into the application code. SRAM3 is at the end of SRAM storage in the chip, user often allocates the stack 
at the end of SRAM. This is the limitation of SRAM3 usage in the chip.

The document introduces two methods to use the SRAM3 for stack storage as described in Workarounds.

4 Workarounds
The two workarounds to allocate the stack pointer in the SRAM3 are described in this section.

4.1 Workaround to allocate the STACK space at SRAM0/1/2/X
This method is easy, however, to protect the overflow, the user may allocate the stack at the end of the RAM. If stack is allocated 
at SRAM0/1/2, the whole SRAM is divided into three parts as shown in Figure 1:
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Figure 1. SRAM allocation map

 
The data region 3 in Figure 1 is difficult to use in order to store the data. Assign the data address at region 3 in 
the project.

  NOTE  

4.2 Workaround to cheat the ROM to verify the SP value successfully
Set an acceptable value first word of vector table, to cheat the ROM to verify the SP value successfully. Then give a correct value 
to SP register before using stack.

 
The SP value in VTOR table is 0x20010000 which is fixed and is a wrong value. The correct value is Image$
$ARM_LIB_STACK$$ZI$$Limit in Keil IDE and _vStackTop in MCUXpresso IDE.

Therefore, take care when using the SP value in VTOR table in application code.

  NOTE  

4.2.1 Keil IDE
The section introduces how to modify the project code to implement the function. The steps are described below:

Step 1: Modify the scatter file in IDE as shown in Figure 2.
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Figure 2. Modifying the RAM range

Step 2: Set the first word of vector table with acceptable value as shown in Figure 3.

Figure 3. Setting the first word of vector table in MDK IDE

Step3: Enable SRAM clock and reconfig the SP register with correct value as shown in Figure 4 and Figure 5.

Figure 4. Enable SRAM clock and set SP register in MDK IDE

Figure 5. Define stack address in MDK IDE

Code Snippet:

Reset_Handler:
cpsid   i               
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ldr     r0, =0x50000228
ldr     r1, =0x40
str     r1, [r0]
.equ    VTOR, 0xE000ED08
ldr     r0, =VTOR
ldr     r1, =__Vectors
str     r1, [r0]
ldr     r2, =Image$$ARM_LIB_STACK$$ZI$$Limit    
msr    msp, r2
ldr     R0, =Image$$ARM_LIB_STACK$$ZI$$Base
msr     msplim, R0
ldr     r0,=SystemInit
blx     r0
cpsie   i            
ldr     r0,=__main
bx      r0

4.2.2 MCUXpresso IDE
The section introduces how to modify the project code to implement the function in MCUXpresso IDE. The steps are 
described below:

Step 1: Modify memory details as shown in Figure 6.

Figure 6. SRAM space setting in MCUXpresso IDE

Step 2: Set the first word of vector table with acceptable value as shown in Figure 7.
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Figure 7. Set the first word of vector table in MCUXpresso IDE

Step3: Enable SRAM clock and reconfig the SP register with correct value as shown in Figure 8.

Figure 8. Enable SRAM3 and set SP register in MCUXpresso IDE

Code snippet:

// Config VTOR & MSPLIM register
__asm volatile
"LDR R0, =0xE000ED08  \n"
"STR %0, [R0]         \n"
"LDR R0, =0x50000228  \n"//Enable SRAM3 clock
"LDR R1, =0x40        \n"
"STR R1, [R0]       \n"
"MSR MSP, %1        \n"//configure SP register with actual value of stack address
"MSR MSPLIM, %2     \n"
        :
        : "r"(g_pfnVectors), "r"(_vStackTop), "r"(_vStackBase)
        : "r0", "r1", "r2");

5 Revision history
Table 2 summarizes the changes done to this document since the initial release.

NXP Semiconductors
Revision history

SRAM3 Usage in LPC55(s)06, Rev. 0, 8 June 2022
Application Note 6 / 10



Rev Date Substantive Changes

0 8 June 2022 Initial release
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