Relocating Code and Data Using the MCUXpresso IDE

This document provides some sample codes and steps for relocating Code and Data into
RAM/FLASH. Please look at them with projects in attachment. It is based on
“MCUXpresso_IDE_User_Guide.pdf”, so about the understanding of some macro, you
can check on that document.

This document is based on FRDM-K64, MCUXpressolDE_10.0.2_411. You can use it on
other chips too.
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1. Introduce the “Memory configuration editor”

The “Memory configuration editor” lists the memory configuration of selected MCU, we
can also modify the memory region refer to our requirement on it.

How to find it ?
Right click on your project-> Properties -> C/C++ Build -> MCU settings

Below is the default configuration for MK64FN1MOxxx12 chip.
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» Preinstalled MCUs
Target architecture: cortex-méd
Memory details (MK64FN1M0xxx12)
Default flash driver:

Type Name Alias Location Size Driver
Flash PROGRAM_FLASH Flash (] 0100000 FTFE_4K.cfx
RAM SRAM_UPPER RAM (020000000 030000

RAM SRAM_LOWER RAM2 010000 010000

RAM FLEX_RAM RAM3 0:14000000 01000

@ ok [ cancel

How to changeit?

Click the Edit button, it shows another view, we can configure the memory sections:



Properties for RA/

3 MCUXpresso IDE L=
type filter text MCU settings
> Resource Memeory configuration editor
Builders . Available parts Edit configuration for MKBAFINI Moo 2
4 C/C++ Build IDE
(_IDE J

Build Variables Memory configuration

Environment

¢ ~ SDK MCUs
Logging MCUs from installed SOKs Default flash driver
MCU settings
Settings MNP MEGAFNL MDszod 2 Type Mame Alias Location Size Driver
Tool Chain Editor b K2x Flash ~ PROGRAM FLASH  Flash 00 0:100000 FTFE_4K.cfx
b C/Ce+ General 4 Kbx RAM  SRAM_UPPER RAM 020000000 (30000
Project References MKBODNS1 20010 RAM  SRAM_LOWER RAM2  OxIF$0000 010000
Run/Debug Settings MKGAFNL Moo 2 RAM  FLEX RAM RAMZ 04000000 0000
MKBSFN2MDs00d 8 h
b KL2x
b Kvlx
5 LPCS411x
5 LPCS4630c
Mk Join [Import...] [Merge...] [Exportm] [Generate...]
» Preinstalled MCUs

Target architecture: cortex-md [ oK ] [ Cancel ]
Memory details (MK64FN1MOxxx12)
Default flash driver:
Type Name Alias Location Size Driver
Flash PROGRAM_FLASH Flash [ 0100000 FTFE_4K.cfx
RAM SRAM_UPPER RAM 020000000 030000
RAM SRAM_LOWER, RAMZ (0000 010000
RAM FLEX_RAM RAMZ 0:14000000 01000

B |

® [ 0K ] l Cancel

About the memory editor controls, there is a detail introduction in
“MCUXpresso_IDE_User_Guide.pdf”-> Table 12.1. Memory editor controls

2.1. Relocating Data into RAM

By default the managed linker script mechanism will place all of the application data
into the first bank of RAM. Now we relocate the array “data_buffer[]” into the second
RAM(RAM2), only need two steps:

- Includes the header file which includes macros we are using.
- Relocate Data into RAM2.

#include <cr_section_macros.h>
__DATA(RAM2) char data_buffer[1024];

We can check the RAM2 in “MCU setting”:
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type filter text MCU settings f=1R - -
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4 C/C++ Build
Build Variables m
Environment + SDK MCUs
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MCU settings
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b Preinstalled MCUs
Target architecture: cortex-mé4
Memory details (MK64FN1MMoodd 2)
Default flash driver:
Type Mame Alias Location Size Driver
Flash PROGRAM_FLASH Flash 0:0 0100000 FTFE_4K.cfx
RAM SRAM_UPPER RAM 0x20000000 0x30000
RAM SRAM_LOWER 0:1 /0000 0x10000
RAM FLEX_RAM RAM3 0:14000000 0x1000 —
@ [ OK ] [ Cancel

The related demo is “Relocating_Data_RAM”.

Go to menu Project > Build Project and then search for the *.map file inside
{Project_path}/Debug. Here you can see that variable is placed in RAM2- 0x1fff000, the
length is 0x400.

|Z| Relocating_Data_RAM.map i3

39@ Bx0BBR2058 _ exidx_end = .

891 axeeaa2e5e _etext = .

892

393 .m_usb_data

294 *{m_usb bdt - ~
895 (m-usb_ed®) . Find/Replace =00

896 .data_RAM2 ax1fffeess @x488 load address B8x@ee02858

897 FILL mask @wxff X

898 [!provide] PROVIDE (_ start_data RAMZ, .) Find: data_buffer -
209 *(.ramfunc.$RAM2) .

968 *(.ramfunc.$SRAM LOWER) Replace with: -
901 *(.data.$RAM2*)

002 .data.3RAM2 B 2 ource/Relocating Data RAM.o Direction Scope

903 St N 2 <2 _buf @ Forward @ Al

004 *(.data.BSRAM_LOWER ; X .

385 ( exlfifadoe . = ALIGN (@x4) () Backward () Selected lines
ggg [!provide] PROVIDE (__end_data_RAM2, .) Options

905 .data_RAM3 Bx 14800608 @x@ load address @x9@882450 [7] Case sensitive [¥] Wrap search

969 FILL mask @xff [ Wholewerd  []Incremental

ala [!provide] PROVIDE (_ start_data_RAM3, .) X

911 *(.ramfunc.§RAM3) [] Regular expressions

912 *(.ramfunc.$FLEX_R&M)

913 *(.data.$RAM3*)

914 *(.data.$FLEX_RAM*) [ Find | [ ReplacesFind |
915 exliapee08 . = ALIGN (@x4)

916 [!provide] PROVIDE (_ end_data_RAM3, .) [ Replace H Replace All ]
917

915 .uninit_RESERVED Wrapped search
919 ax2eaaaa08 Bx

928 *(.bss.$RESERVED*) b




2.2. Relocating Code into RAM

For example, place the function “test_function()” to RAM2, only need two steps:

- Includes the header file which includes macros we are using.
- Relocate function into RAM?2.

#include <cr_section_macros.h>
__RAMFUNC(RAM2) void test_function();

The related project is “Relocating_Code_RAM”.

Go to menu Project > Build Project and then search for the *.map file inside
{Project_path}/Debug. Here you can see that function “test_function()” is placed in
RAM?2- 0x1fff00O0.

[E Relocating_Code_RAM.map 52
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594 .m_usb_data

595 *(m_usb_bdt)

896

597 .data_RAMZ2 ex1fffeaas @x28 load address BxBeBB282C

898 FILL mask @xff

899 [!provide] PROVIDE (__ start_data_RAM2, .)

[t}
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*(.ramfunc. SRAM2)

981 f.ramtunc.3RAMZ

0@2 ex1fffeass @x14 ./source/Relocating Code RAM.o
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a4 *fill* axlfffeals axa ff

985 .ramfunc.3RAM2. _ stub

986 ex1fffeals @x3 linker stubs

T}
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exlfffeaze . = ALIGN (Bx4)
[!provide] PROVIDE (__ _end_data_RAMZ, .)
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2.3. Relocating Code into Flash

For example, place the function “test_fucntion ()” to Flash2, only need two steps:

- Includes the header file which includes macros we are using.
- Relocate function into Flash2.

The related project is “Relocating_Code_Flash”.
Go to menu Project > Build Project and then search for the *.map file inside
{Project_path}/Debug. Here you can see that variable is placed in Flash2 - 0x80000.



Relzcating_Cede_Flash.map &3
356 *(.text PROGRAM FLASH 512%)

test function

357 *(.text.3Flash2*®)

358

359 @x0E030000
360 PROGRAM FLASH 5127

The Flash2 is configured at “Properties->C/C++ Build->MCU settings”

Properties for ) |
type filter text MCU settings =10 = .} |
-
. Resource B MCUXpresso IDE [
Builders Available parts
4 C/C++ Build . P Memory configuration editor
Build Variables Edit configuration for MKB4FN1MO:cod 2
Environment ~ SDK MCUs 1 IDE
Logging MCUs fram installed SDKs Memory configuration
MCU settings a
Settings NXP MEB4FN1MO00c1 2 Default flash driver
Tool Chain Editor b K2
I CfC++ General a Kbx Type  Name Alias Location Size Driver
Project References MKE0DNS1 20000 TGEEN - JGRAM FLASH  Flash 0 TxB0000 FTFE4K.ch |
Run/Debug Settings MKB4FNLMOxed 2 Flash  PROGRAM FLASH_.. Flash? (80000 0:20000
MKBSFN2MOxod8 RAM  SRAM_UPPER RAM 0:20000000 030000
I KL2x RAM  SRAM_LOWER RAM2  CxIFFFO000 010000
I KVlx RAM  FLEX_RAM RAM3  (:14000000  0x000
 LPC5411x
b LPC546mx
e MK 3
» Preinstalled MCUs 1
Target architecture: cortex-md Add Flash | | Add RAM [Impurt...] [Malga...] [E)(part...] [Ganerate...]
i Memary details (MK64FN1M0x00cx12)*
Default flash driver ok [ Cancel |
Type Marme
Flash PROGRAM_FLASH lash i) 0000 FTFE 4K.chx
Flash Flash?  (x80000 00000
RAM RAM (20000000 30000
RAM RAM2  (ndff0000 010000
RAM RAM3 (14000000 01000
o oE @E =

Refresh MCU Cache

[ Restore Defaulu] [

Apply ]

Lo I

Cancel |

3. Reference

‘“MCUXpresso_IDE_User_Guide.pdf”

“Relocating Code and Data Using the MCUXpresso IDE.pdf”



