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LPC55(s)06 has 96 kB of on-chip SRAM, including SRAMX, SRAMO0,1,2,3.
SRAMBS 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).
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AHB port | Non-secure start | Non-secure end | Secure start Secure end Function
address address address address
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
OFFF) 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 SRAMO 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

h
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Table 1. Memory map overview (continued)

SRAMS3 usage limitations

AHB port | Non-secure start | Non-secure end | Secure start Secure end Function
address address address address

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

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

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

3 SRAMBS 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 SRAMS for stack storage as described in Workarounds.

4 Workarounds

The two workarounds to allocate the stack pointer in the SRAMS3 are described in this section.

4.1 Workaround to allocate the STACK space at SRAMO0/1/2/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 SRAMO0/1/2, the whole SRAM is divided into three parts as shown in Figure 1:
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Workarounds

0x2000 0000

0x2001 3FFF

Figure 1. SRAM allocation map

NOTE
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.

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.

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

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

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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43 #define m interrupts start 0x00000000
44 #define m interrupts size 0x00000200
45

46 #define m text start 0x00000200
47 #define m text size 0x00037E00
48

49 | #define m data start 0x20000000
50| #define m data size 0x00014000
51

52 #define m sramx start 0x04000000
53 #define m sramx_ size 0x00004000
54

55 //#define m sram3 start 0x20010000
56 //#define m sram3 size 0x00004000

Figure 2. Modifying the RAM range

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

26  Vectors:

27 | .long 0x20010000 |

28 .long Reset Handler

29 .long NMI Handler

30 .long HardFault Handler
31 .long MemManage Handler

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

/* Top of Stack */

/* Reset Handler */

/* NMI Handler*/

/* Hard Fault Handler*/
/* MPU Fault Handler*/

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

117 Reset Handler:

118 cpsid 1 /* Mask interrupts */
119 ldr r0, =0x50000228

120 ldr rl, =0x40

121 str rl, [x0]

122 .equ VTOR, OxEOO0EDOB

123 1dr r0, =VTOR

124 ldr rl, =_ Vectors

125 str rl, [r0]

126 ldr r2, =Image$SARM LIB STACKSS$ZISSLimit
127 msr msp, r2

128 ldr RO, =Image$SARM LIB STACKS$ZISSBase
129 msr msplim, RO

130 ldr r0,=SystemInit

131 blx ro

132 cpsie 1 /* Unmask interrupts */
133 ldr r0,= main

134 bx r0

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

Image$$ARM LIB HEAP$$ZI1%$$Base Ox2000006@  Number @ anon$$obj.o ABSOLUTE
Image$$ARM LIB HEAP$$ZI$$Limit 0x2000046@  Number @ anon$$obj.o ABSOLUTE
Image$$ARM LIB STACK$$7I%$$Base ©x20013cP@  Number @ anon$$obj.o ABSOLUTE
‘ Image$$ARM LIB STACK$$ZI$$Limit ©x20014000  Number @ anon$$obj.o ABSOLUTE

Figure 5. Define stack address in MDK IDE

Code Snippet:

Reset Handler:
cpsid i
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1dr r0, =0x50000228
1dr rl, =0x40

str rl, [x0]

.equ VTOR, O0xEO00OEDOS8

1ldr r0, =VTOR

ldr rl, = Vectors

str rl, [rx0]

ldr r2, =Image$$ARM LIB STACKS$$ZIS$SLimit
msr msp, r2

ldr RO, =Image$S$ARM LIB STACKS$ZIS$S$Base
msr msplim, RO

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.

MCU settings [ERAR
Resource
Builders . Available parts
v C/Cr Build
Build Varizbles Lioe J
Environment
e t - SDKMCUs v Preinstalled MCUs
MCU settings MCUs from installed SDKs. Please click above or visit mcupresso.nxp.com to obtain additional SDKs. MCUs from preinstalled LPC and generic Cortex-M part support
Settings NP LPCS3506 Terget 2
ool Chain Editor CThboex
K
C/C+ General LecTio2
MCUXpresso Config Tools KEfx LPCT2x
LpCsiUs
Project Natures LPCTAex
v LPCS50x_S0x
Project References = LPCH B
LPC33506
Run/Debug Settings LPCHE
oo o LPCSS3¢_S3x LS
Validation LPC5356c P
LPCS50x .
Lpone LPCTTxx
MIVRTI060 LPC el
Lpc1200
LPCT30x
LPC 13xx (126t ADC)
LPCT5ax
LpC1700
LPC17T B v
Torget architecture: corter-m33
[APreserve memary configuration
Preserve project configuration
Memory details (LPCS5506)"
Default LinkServer Flash Driver ] [Browse...
Tpe Name Alias Location Size Driver 5
Flash PROGRAM FLASH Flash (%) 03800 LPC550x.che
ran wan oo g
RAM SRAMK RAM2 024000000 0c4000
Add Flash | | Add RAM Split| Join | Delete import...| | Merge... |Export...| | Generate.
Refiesh MCU Cache
Restore Defaults || Apply

Step 2: Set the first word of vector table with acceptable value as shown in Figure 7.
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247 _ attribute__ ((used, section(".isr_wector™)))

245 woid (* const g_pfnVectors[])(woid) = {

249 // Core Level - CM33

258 ‘(\mid (*)({woid)) ex2eeleeea, ‘ /{ set stack address with acceptable value for ROM
251 ResetISR, /{ The reset handler

252 NMI_Handler, // The NMI handler

253 HardFault_Handler, /f The hard fault handler

254 MemManage_Handler, /{ The MPU fault handler

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.

__attribute__ (({naked, section(".after_wectors.reset")))
void ResetISR{void) {

// Disable interrupts

__asm volatile ("cpsid i");

/¢ Config VTOR & MSPLIM register
__asm volatile (
"LDR R@, =BxEGRBBEDBE ‘\n"

"STR %8, [Re] \n"
"LDR R@, =@x58@888228 \n"//Enable SRAM3 clock
"LDR R1, =@wx4@ Wt
"STR R1, [R@] n"
"MSR MSP, ¥1 \n"//configure SP register with actual value of stack address
"MSR MSPLIM, X2 n"
"r"(g_pfrvectors), "r"({_wsStackTop), "r"(_vStackBase)
"ra", "ri", "r2"

E
#if defined (_ USE_CMSIS)
Jf If _ USE_CMSIS defined, then call CMSIS SystemInit code
SystemInit();

#endif // (_ USE_CMSIS)

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

Code snippet:

// Config VTOR & MSPLIM register
__asm volatile
"LDR RO, =0xEO0OED08 \n"

"STR %0, [RO] \n"

"LDR RO, =0x50000228 \n"//Enable SRAM3 clock

"LDR R1, =0x40 \n"

"STR R1, [RO] \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)

"IO", "rl", "r2my) ;

5 Revision history

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