Relocating Code and Data Using the MCUXpresso IDE for
Kinetis

1. Introduce the Liker File of MCUXpresso IDE

1.1 Different from KDS, the MCUXpresso IDE separates the linker file into 3 files:

<projname>_<buildconfig>_lib.Id
<projname>_<buildconfig>_mem.Id
< projname>_<buildconfig>.ld

For example in the project of “Relocate FRDM-K64”, the 3 files are as below:

4 |[=% Relocate FRDM-KB4
f_f Binaries
» [nill Includes
. 2 CMSIS
2 source
- 2 startup
4 = Debug
- = CMSIS
» [=% souUrce

¢ = startup
- %5 Relocate FRDM-K64.axf - [arm/le]

makefile

& objects.mk

[Z| Relocate FRDM-KG4_Debug_library.ld
[E Relocate FRDM-K64_Debug_memory.ld
|2 Relocate FRDM-KG4_Debug.ld

= Relocate_FRUNM-EO4.map

sources.mk

» = doc

About the detail of "Linker file", please search “Linker file” in MCUxpresso IDE User
Guide: click “Help™-> “MCUxpresso IDE User Guide”.
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How are managed linker scripts generated?
The MCUXpresso IDE passes a set of
parameters into the linker script generator
(based on the “Freemarker” scripting engine)
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By default. the use of “managed linker scripts™ is enabled for projects. This mechanism allows the
MCUZXpresso IDE to automatically create a script for each build configuration that is suitable for the
MCU selected for the project, and the C libraries being used. It will create (and at times modify) three
linker script files for each build configuration of your project:

<projname>_ <buildconfig» 1lik.1ld
<projname> <buildconfig> mem.ld
<projname> <buildconfig>.ld

m

This set of hierarchical files are used to define the C libraries being used, the memory map of the system
and the way your code and data is placed into the memory map. These files will be located in the build
configuration subdirectories of your project (typically — Debug and Release).
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1.2 There are two methods to change the linker files.

- One method is editing the

v
. Properties for Relocate_FRDM-K64

—

“Memory detail” in “MCU setting” as below:

e

type filter text MCU settings

» Resource

Builders
4 C/C++ Build
Build Variables
Environment

* SDK MCUs

Default flash driver

. Available parts
\_IDE

MCUs from installed SDKs

ettings NP MKG4FM1MDxcd 2
Tool Chain Editor v K2x
» C/C++ General 4 Kbx
Project References MEG4FN1MOcod 2
Run/Debug Settings MEKBSFN2ZM0cod 8
p KL2x
b MK

» Preinstalled MCUs

Memory details (MK64FN1IMOxxx12)*

Target architecture: corte:-rmd

Type Name Alias Location Size Driver
Flash PROGRAM_FLASH Flash G} 0xff000 FTFE_4K.cfx
RAM SRAM_UPPER RAM 0x20000000 030000

RAM SRAM_LOWER RAMZ (e 0000 010000

RAM FLEX_RAM RAM3 014000000 01000

Refresh MCU Cache

[Rejtore Defaulrs] [

Apply ]

[ oK

J

Cancel ]




Click the “Edit...” button to add delete or change memory size. By default, the use of
“‘Manage linker script” is enabled for projects. This mechanism allows the MCUXpresso
IDE to automatically create a script for each build configuration. So after finish

configuring, build, it will create three linker script files for the
configuration .

memory details

The “Manage linker script” option is under Properties/C/C++ Build/Settings/MCU
Linker/Managed Linker Script :

[ Properties for Relocate_FRDM-K64

type filter text
> Resource
Builders
Build Variables
Environment
Logging
MCU settings

ool Chain Editor

+ C/C++ General
Project References
Run/Debug Settings

=3
@

Settings

Cenfiguration: [Debug [ Active ]

'] [Manage Configurations...

5 Tool Settings | & Build steps |

Build Artifact | [ith Binary Parsers [ €3 Error Parsers

4 1 MCU C Compiler

(2 Dialect

(= Preprocessor
(2 Includes

(% Optimization
{5 Debugging
& Warnings

( Miscellaneous
(# Architecture

4 B3 MCU Assembler

(5 General

2 Architecture & Headers
4 55 MCU Linker |
(= General

(# Libraries
(5 Miscellaneous
(B Shared Library Settings

Architecture
@ Managed Linker Script
Multicore

V| Manage linker script|

rable automaic placement of Flash Configuration ficld in image
[ Link application to RAM
Stack offset 0

Library Redlib {semihost-nf)

Enable printf float

Enable scanf float

Relocate FRDM-K64_Debug.ld

Heap and Stack placement | MCUXpresso Style

Region Location Size
Heap Default Post Data Default
Stack Default End Default

[ Restore Defaults] [ Apply ]

- Another method is disable “Manage linker script”, we direct configure the three linker
script files by hand, the same with KDS.

2. Relocating code steps

The mainly steps and syntax are the same with KDS, please refer to the DOC *

Relocating Code and Data Using the KDS GCC Linker File for Kinetis"

https://community.nxp.com/docs/DOC-104433



https://community.nxp.com/docs/DOC-104433

The only difference is configure the linker files, it's better configure the memory segment
in “Memory configuration editor” view(This is more simple than setting in linker file by
hand.).

In order to know the steps clearly, | take the “Relocating Code in ROM” as example to
show the detail steps.

This example is relocating function "delay()" into 0xffO00.

Steps 1: Create a project on MCUXpresso IDE, write your code, if you first use the
MCUXpresso IDE, please refer to the user guide of MCUXpresso IDE.

Steps 2: Use the keyword “__attribute_” create a section named “.myROM”, and use it
to relocate the function of “delay()”:

43 _ attribute_ ((section(".myROM"))) void delay(woid);
49

Se- void delay(void)

52 volatile uint32_t i = @&;

53 for (1 = @; 1 < Beeedd; ++i)
54 {

55 __asm("NOP"}; /¥ delay */
56 }

57 %

Steps 3: Create a new segment named "my_text", located at 0xff000, the size is 0x1000.

Flouknd

B Properties for Relocate_FRODM-K64

-
B MCUXpresso IDE

: ﬁ@
type filter text _ R .
| | Memory configuration editor
» Resource Edit i it for MKB4FMN1 MOxced 2
Builders it configuration for m

a C/C++ Build
Build Variables | Memory configuration

Environment
Default flash driver

Logging
MCU settings
Type Mame Alias Location Size Driver -

Settings

B

Tool Chain Editer : Flash PROGRAM_FLASH Flash 00 0xFFO00 FTFE 4K.cfx
. C/C++ General Flash my_text Flash2 D000 01000 I
Project References RAM SRAM_UPPER RAM 020000000 0x30000
Run/Debug Settings RAM SRAM_LOWER RAM2 OxLFFFO000 010000
RAM FLEX_RAM RAM3 0:14000000 0x1000

(o) (1) (D] (mmtis] (i) (o] (G

[ OK J [ Cancel ]
“DefEuR ik dnver
Type Mame Alias Location Size Driver
Flash PROGRAM_FLASH Flash 0 0100000 FTFE_4K.cfx
RAM SRAM_UPPER RAM 0x20000000 030000
RAM SRAM_LOWER RAMZ 0 FF0000 010000
RAM FLEX_RAM RAM3 0:14000000 0xc1000

Refresh MCU Cache

[ Restore Defaultsl [ Apply ]

@ [ ok |[ cemcel |




Click “OK” button, then build project.

Steps 3: Disable “Manage linker script” in MCU Linker Settings:

[ 0 Properies fo Relocate_ RN X WA =l e S

type filter text

[» Resource
Builders
builld Vanables
Environment
Legging
MU settings
o ain Editor
 C/C++ General
Project References
Run/Debug Settings

Settings

L=

-

»

Cenfiguration: ’ Debug [ Active ]

"] ’ Manage Configurations...

3 Tool Settings |.ﬂ‘ Build stepsl

Build Artifact | Binary Parsers | & Error Parsersl

4 B MCU C Compiler
(22 Dialect
@ Preprocessor
(%2 Includes
% Optimization
(# Debugging
2 Warnings
@ Miscellaneous
(28 Architecture
a4 5 MCU Assembler
(2 General

i i e & Headers
4 53 MCU Linker
(22 Genera

@ Libraries

@ Miscellaneous

@ Shared Library Settings
fiit] Archltectu re

I %5 Managed Linker Script I
(22 Multicore

[

anage linker script

naoie autormatic placerment of Flash Configuration field in imag

Link application te RAM
Stack offset 0

Library Redlib (semihost-nf)

Enable printf float
Enable scanf float
Linker script Relocate_FRDM-K64_Debug.ld

Script path

Heap and Stack placement | MCUXpresso Style

Region Location Size

Default Post Data Default
Default End Default

Heap
Stack

[ | v

m
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ok ||

Click “OK”.

Steps 4: Create a new section(.my_ROM) in the file of “Relocate_ FRDM-K64_Debug.ld”

(“Relocate_ FRDM-K64” is the project name made by myself) to place “.myROM”.




[

Relocate FROM-KB4

> 4% Binaries
> [l Includes
> (2 CMSIS
> [ drivers
¢ £ source
> [ startup
> (2 utilities

> = CMSIS
> (= drivers
> [ source
» (= startup
> (= utilities

RBI®~-/~-@EBiw|0

[ Project Explo... 52 % Peripherals+

4ii Registers

B

» %% Relocate_FRDM-KE4.axf - [arm/le]

| @ makefile
[ objects.mk

Relocate_FRDM-K64_Debug_library.Id

|=] Relocate_|

|@& sources.mk
s = doc

Relocate FRDM-K&4_Debug.ld

mory.ld

|| Relocate FRDM-K64 JLink Debug.launch
|| Relocate FRDM-K64 JLink Release.launch

o TC Dot fedee LEA 1

R = Y|

= a8
liv =

= B 4D

B

*Relocate_FRDM-K64_Debug.ld 2

7 * Using Freemarker v2.3.23

3 * MCUXpresso IDE v18.8.8 [Build 344] [2817-83-21]
9 %/

18

11 INCLUDE "Relocate FRDM-K64 Debug_library.ld"

12 INCLUDE "Relocate_FRDM-K64_Debug_memory.ld"

13

RISFLAFHE-O Q| @SS IRE ML

on Jun 5, 2817 4:31:14 PM

14 ENTRY (ResetISR)

15

16 SECTIONS

17 {

13 .text_Flash2 : ALIGN(4)
19

28 FILL(@xFF)

21 *(.text_Flash2*) /* for compatibility with previous releases */
22 *(.text_my_text*) /* for compatibility with previous releases */
23 *(.text.$Flash2*)
24 *(.text.$my_text®)
25 *(.rodata.%Flash2*)
26 *(.rodata.$my_text*)
27 T > my_text

28

29 |.my_ROM : ALIGN(4)

38

31 *( . myROM)

32 |} > my_text

33

34

35 /* MAIN TEXT SECTION */
36 Jtext : ALIGN(4)

37

38 FILL(@xFF)

When you edit the *.Id file, it will shows the below section, please choose “Yes”:

. Derived File Encountered

Steps 5: Build the project, open “Relocate_ FRDM-K64.map” file , search “delay”,

we can see it is relocated in the memory of 0x000ffO00:

5 Project Explo... 53

1 {75 Relocate_FROM-K64
> 4 Binaries
» B Includes
> 23 CMSIS
b 2 drivers
> 8 source
> (3 startup
b 2 utilities
4 (= Debug
= CMSIS
(= drivers
(= source
= startup
(= utilties
%5 Relocate_FRDM-K64.axf - [army/le]
[ makefile
[ objectsmk

= ¥

[ Relocate_FRDM-K&4_Debug_library.Id

b £ doc

[ Relocate FRDM-K64_Debug_memory.ld
B

|| Relocate_FRDM-K64 JLink Debugilaunch
|| Relocate FRDM-K64 JLink Release.launch

- 5 Relocate frdm-ks4 1

=08 40z

= B [ Relocate_FRDM-K64_Debug.ld [2) Relocate FRDM-KB4.map &7

|is = 843 x14001000 __top_RAM3 = 0X14001000
844
845 .text_Flash2 exeeeffoee exe
846 FILL mask @xff
847 *(.text_Flash2*)
543 *(.text_my_text*)
849 *(.text.$Flash2*)
858 *(.text.Smy_text*)
851 *(.rodata.$Flash2*)
852 *(.rodata.$my_text®)
854).my_ROM exoeeffoee ox3e
855] *(.myROM)
856f .myROM BxB0affoon 8x30 ./source/Relocate_FRDM-K64.0
857 exeoeffoon delay
859 .text e: @x1358
868 FILL mask @xff
861 BXxBOBOBOOD __wectors_start__ = ABSOLUTE (.)
862 *(.isr_vector)
863 .isr_vector Xx20000000 @x198 ./startup/startup_mk64f12.0
864 Bx0B000000 g_pfnvectors
865 8xB00BBEE __Vectors
866 BxB0008198 . = ALIGN (@xd)
867 x@0000193 __section_table start = .
868 9x00000198 __data_section_table = .
869 8xeeeea198 Bx4 LONG @x1358 LOADADDR (.data)
878 Bx8000819c Bx4 LONG ©x20000000 ADDR (.data)
871 ©x00000120 ©xd LONG Ox4 SIZEOF (.data)
872 @xBBB0B1a4 @x4 LONG @x1358 LOADADDR (.data_RAM2)
873 exeeeealas ex4 LONG ex1fffeee@ ADDR (.data_RAM2)
874 8xeesedlac Bx4 LONG @x@ SIZEOF (.data_RAM2)
875 BxB00001b0 Bx4 LONG ©x1358 LOADADDR (.data_RAM3)
876 ©x000001b4 ©xd LONG 0x14800000 ADDR (.data RAM3)
877 2x200001b3 @x4 LONG @x@ SIZEOF (.data_RAM3)
878 8x000081bc __data_section_table_end = .
879 ©8x808081bc __bss_section_table = .
888 Bx800001bc @x4 LONG ©x20600004 ADDR (.bss)
881 exeo0001co x4 LONG oxdc SIZEOF (.bss
882 @xepeealcs ex4 LONG ex1fffeee@ ADDR (.bss_RAM2)
883 8xeesealcs Bx4 LONG @x@ SIZEOF (.bss_RAM2)
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Reference:
“Relocating Code and Data Using the KDS GCC Linker File for kinetis”

( https://community.nxp.com/docs/DOC-104433 )
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