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FreeRTOS ARM GCC Compile Environment VS. MQX

Windows

CMAKE ARM GCC MinGW

freeRTOS Y Y Y

MQX N Y Y

Linux

CMAKE ARM GCC MinGW

freeRTOS Y Y N

MQX N Y N
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FreeRTOS Various Memories VS. MQX

Windows/Linux

TCM OCRAM DDR QSPI

freeRTOS

Y Y Y Y

MQX

N Y Y Y
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FreeRTOS Development Tools 

The requirements for development tools are listed in the release notes.

The FreeRTOS BSP 1.0.0 was compiled and tested with these development tools: 

• IAR Embedded Workbench for ARM® version 7.40.3 

• Makefiles support with GCC revision 4.9-2015-q1-update from ARM Embedded 

• CMake 3.0.x 

• ARM Development Studio 5 (DS-5™) version 5.20.1 (32 bit) 

• Lauterbach TRACE32 PowerView for ARM version R.2014.09.000058270 
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FreeRTOS ARM GCC Compile VS. MQX

FreeRTOS --- Compile the application directly. And output elf and binary files. 

MQX          --- Need to compile library before compile application. 

And output elf file only. Need to manually objcopy to binary file. 
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Compile FreeRTOS application with ARM GCC windows

• Follow “Getting Started with FreeRTOS™ BSP for i.MX 6SoloX” ---

5 Building a Demo Using ARM® GCC” to install the compile environment and 

freeRTOS. 

Compare to MQX, just one more step to install cmake.

Note: Please don’t forget to add a new system environment variable for 

ARMGCC_DIR 

• Enter the application directory run the batch file or double click the batch file. 
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Compile FreeRTOS application with ARM GCC Linux

• Not instruction in documents for compiling with Linux. 

But make sure cmake is installed in the host. 

• Enter the application directory run the shell script file with given ARMGCC_DIR

ARMGCC_DIR=~/gcc-arm-none-eabi-4_9-2015q1 ./build_debug.sh

[ 86%] [ 91%] Building C object CMakeFiles/hello_world.dir/home/bysun/tmp/FreeRTOS_BSP_1.0.0_iMX6SX/examples/imx6sx_sdb_m4/pin_mux.c.obj

Building C object CMakeFiles/hello_world.dir/home/bysun/tmp/FreeRTOS_BSP_1.0.0_iMX6SX/examples/imx6sx_sdb_m4/board.c.obj

[ 95%] Building C object CMakeFiles/hello_world.dir/home/bysun/tmp/FreeRTOS_BSP_1.0.0_iMX6SX/examples/imx6sx_sdb_m4/clock_freq.c.obj

[100%] Building C object 

CMakeFiles/hello_world.dir/home/bysun/tmp/FreeRTOS_BSP_1.0.0_iMX6SX/examples/imx6sx_sdb_m4/demo_apps/hello_world/hardware_init.c.obj

Linking C executable debug/hello_world.elf

[100%] Built target hello_world

ls debug/

hello_world.bin  hello_world.elf  hello_world.hex  hello_world.map
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Run FreeRTOS demo

• Check the Link script in CMakeLists.txt 

hello_world

|-- armgcc

|-- build_all.bat

|-- build_all.sh

|-- build_debug.bat                                      

|-- build_debug.sh

|-- build_release.bat

|-- build_release.sh

|-- clean.bat

|-- clean.sh

`-- CMakeLists.txt

24 # DEBUG LINK FILE

25 set(CMAKE_EXE_LINKER_FLAGS_DEBUG "${CMAKE_EXE_LINKER_FLAGS_DEBUG} -

T${ProjDirPath}/../../../../../platform/devices/MCIMX6X/linker/gcc/MCIMX6X_M4_tcm.ld  -static")

26

27 # RELEASE LINK FILE

28 set(CMAKE_EXE_LINKER_FLAGS_RELEASE "${CMAKE_EXE_LINKER_FLAGS_RELEASE} -

T${ProjDirPath}/../../../../../platform/devices/MCIMX6X/linker/gcc/MCIMX6X_M4_tcm.ld -static    ")
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Run FreeRTOS demo (Cont.)

• Address Table for TCM, OCRAM, DDR, QSPI demo

Windows/Linux

Link Script Linux Address M4 Boot Command

TCM
MCIMX6X_M4_tcm.ld 0x007F8000 bootaux 0x007F8000

OCRAM
MCIMX6X_M4_ocram.ld 0x00910000 bootaux 0x00910000

DDR
MCIMX6X_M4_ddr.ld 0x09ff00000 bootaux 0x09ff00000

QSPI AI
MCIMX6X_M4_qspi1b.ld 0x68000000 bootaux 0x68000000

QSPI SDB
MCIMX6X_M4_qspi2b.ld 0x78000000 bootaux 0x78000000
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Run FreeRTOS demo (Cont.)

• TCM Run

Limitation:
The U-Boot on the Cortex-A9 core cannot load a Cortex-M4 image from SD Card to Cortex-M4 core’s Tightly Coupled 

Memory (TCM) directly. This is a hardware limitation. 

Workaround:
Load the Cortex-M4 image from SD Card to OCRAM or DDR first and then copy the image from OCRAM or DDR to 

the Cortex-M4 core’s TCM. 

a. fatload mmc n:1 0x80000000 hello_world.bin: Load the application image from the SD card to DDR RAM. 

(n=2 on SABRE-SD board and n=0 on SABRE-AI board)

b. dcache flush: Flush cached content to DDR RAM.

c. cp.b 0x80000000 0x7F8000 0x8000:Copy M4 image from DDR RAM to TCM.

d. dcache flush: Flush cached content to TCM.

e. bootaux 0x7F8000: Start the M4 core from the TCM.
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Compile Environment Troubleshooting

• ARMGCC_DIR not set (windows)
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Compile Environment Troubleshooting(Cont.)

• ARMGCC_DIR not set (linux)
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Compile Environment Troubleshooting(Cont.)

• No cmake(windows)
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Compile Environment Troubleshooting(Cont.)

• No cmake(linux)
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Compile Environment Troubleshooting(Cont.)

• cmake version too low. But appears link issue.
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Demo source files 
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Demo source files(Cont.) 
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With _bm and Without _bm

_bm --- bm for bare metal 

Example:

FreeRTOS_BSP_1.0.0_iMX6SX/examples/imx6sx_sdb_m4/demo_apps/rpmsg

common  pingpong_bm pingpong_freertos str_echo_bm str_echo_freertos
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Remote Processor Messaging (RPMsg)

Kernel Configurations

Location:                                                                                                                    

-> Device Drivers                                                                                                        

-> Rpmsg drivers

-*- RPMSG bus driver

<M>   IMX RPMSG pingpong driver -- loadable modules only

<M>   IMX RPMSG tty driver -- loadable modules only 

Note: Currently the driver is built as module ONLY.
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Remote Processor Messaging (RPMsg) (Cont.)

Virtual TTY demo:

/unit_tests/mxc_mcc_tty_test.out /dev/ttyRPMSG 115200 R 100 1000 &

insmod imx_rpmsg_tty.ko

imx_rpmsg_tty rpmsg0: new channel: 0x400 -> 0x1!

Install rpmsg tty driver!

echo deadbeaf > /dev/ttyRPMSG

imx_rpmsg_tty rpmsg0: msg(<- src 0x1) deadbeaf len 8
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Remote Processor Messaging (RPMsg) (Cont.)
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Reference Documents

1. FreeRTOS_BSP_1.0.0_i.MX_6SoloX_Release_Notes

2.    Getting_Started_with_FreeRTOS_BSP_for_i.MX_6SoloX

3. FreeRTOS_BSP_i.MX_6SoloX_Demo_User's_Guide

4. Getting_Started_with_Multicore_Programming_for_i.MX_6SoloX.pdf

https://community.freescale.com/docs/DOC-329540 




