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Agenda

❑Enabling the Cortex-M4 and RPMSG in device tree

❑Managing resources access

❑Obtaining the SDK for Cortex-M4

❑Building and running the example application



www.somlabs.com 

Exercises

❑/home/dev/Excercises/Workshop3/

❑Lab1 - Preparing the system image

❑Lab2 - Building and running Cortex-M4 application

❑Lab3 - Running Cortex-M4 application automatically
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Preparing the Linux kernel



www.somlabs.com 

Preparing the Linux kernel

❑/home/dev/Excercises/Workshop3/Lab1/linux-imx_5.4.bbappend

SRC_URI = "${KERNEL_SRC};branch=${KERNEL_BRANCH} \

file://0001-Added-support-for-Cortex-M4-rpmsg.patch \

"

❑/home/dev/Excercises/Workshop3/Lab1/

0001-Added-support-for-Cortex-M4-rpmsg.patch
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Preparing the Linux kernel

❑Documentation/devicetree/bindings/remoteproc/imx-rproc.yaml
imx8mm-cm4 {

compatible = "fsl,imx8mm-cm4";

rsc-da = <0xb8000000>;

clocks = <&clk IMX8MM_CLK_M4_DIV>;

mbox-names = "tx", "rx", "rxdb";

mboxes = <&mu 0 1

&mu 1 1

&mu 3 1>;

memory-region = <&vdev0vring0>, <&vdev0vring1>, <&vdevbuffer>;

syscon = <&src>;

}
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Preparing the Linux kernel

❑Documentation/devicetree/bindings/soc/fsl/fsl,rpmsg.txt

&rpmsg{

vdev-nums = <1>;

reg = <0x0 0xb8000000 0x0 0x10000>;

memory-region = <&vdevbuffer>;

status = "okay";

};
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Preparing the Linux kernel

cd ~/imx-yocto-bsp/sources/meta-somlabs/recipes-kernel/linux

cp ~/Excercises/Workshop3/Lab1/linux-imx_5.4.bbappend .

cp ~/Excercises/Workshop3/Lab1/0001-Added-support-for-Cortex-M4-rpmsg.patch 

linux-imx/
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Managing the resources
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Managing the resources

❑Resource Domains
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Managing the resources

❑/home/dev/Excercises/Workshop3/Lab1/imx-atf_2.0.bbappend

SRC_URI += "file://0001-Visionsom-8mm-fix.patch \

file://0002-Assign-M4-and-Uart3-to-domain-1.patch \

"
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Managing the resources

❑/home/dev/Excercises/Workshop3/Lab1/

0002-Assign-M4-and-Uart3-to-domain-1.patch

/* Assign M4 to domain 1 */

mmio_write_32(IMX_RDC_BASE + 0x204, 0x1);

/* Assign UART3 to domain 1 (M4) */

mmio_write_32(IMX_RDC_BASE + 0x5A0, 0xfc);
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Managing the resources

❑ i.MX 8M Mini Applications Processor Reference Manual 

(IMX8MMRM.pdf)

❑3.2 Resource Domain Controller (RDC)



www.somlabs.com 

Managing the resources
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Managing the resources
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Managing the resources

❑/home/dev/Excercises/Workshop3/Lab1/

0002-Assign-M4-and-Uart3-to-domain-1.patch

/* Assign M4 to domain 1 */

mmio_write_32(IMX_RDC_BASE + 0x204, 0x1);

/* Assign UART3 to domain 1 (M4) */

mmio_write_32(IMX_RDC_BASE + 0x5A0, 0xfc);
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Managing the resources

❑ i.MX 8M Mini Applications Processor Reference Manual 

(IMX8MMRM.pdf)

❑3.2 Resource Domain Controller (RDC)
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Managing the resources
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Managing the resources
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Managing the resources

0xFC -> All domains except 0
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Managing the resources

cd ~/imx-yocto-bsp/sources/meta-somlabs/recipes-bsp/imx-atf

cp ~/Excercises/Workshop3/Lab1/imx-atf_2.0.bbappend .

cp ~/Excercises/Workshop3/Lab1/0002-Assign-M4-and-Uart3-to-domain-1.patch 

imx-atf/
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Obtaining the SDK for 

Cortex-M4
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Obtaining the SDK for Cortex-M4

❑/home/dev/Excercises/Workshop3/Lab2/

SDK_2.6.1_MIMX8MM6xxxKZ.zip

❑https://mcuxpresso.nxp.com
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Obtaining the SDK for Cortex-M4
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Managing the resources

❑ imx-yocto-bsp/sources/meta-imx/meta-sdk/recipes-fsl/m4-demos/

README

The M4 demo app version of each SoCs are followed:

* 2.6.1 -- i.MX 8MM

* 2.6.0 -- i.MX 7ULP/8DXL-Phantom

* 2.7.0 -- i.MX 8QXP

* 2.5.2 -- i.MX 8QM

* 2.3.0 -- i.MX 8MQ

* 1.0.1 -- i.MX 7D
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Obtaining the SDK for Cortex-M4
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Cortex-M4 example 

application
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Cortex-M4 example application

❑Preparing the environment (ARMGCC_DIR and PATH)
cd ~/Excercises/Workshop3/Lab2

. setenv.sh

❑Building the example
cd SDK_2.6.1_MIMX8MM6xxxKZ/boards/visionsom-

8mm/multicore_examples/rpmsg_lite_str_echo_rtos/armgcc

./build_debug.sh
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Cortex-M4 example application

❑Copying the binary to boot partition

scp debug/rpmsg_lite_str_echo_rtos_imxcm4.bin root@visionsom-8mm-

cb-std.local:/run/media/mmcblk2p1/
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Cortex-M4 example application

❑Running the binary - u-boot

fatload mmc 2:1 0x48000000 rpmsg_lite_str_echo_rtos_imxcm4.bin

cp.b 0x48000000 0x7e0000 35000

bootaux 0x7e0000 

boot

❑Running the binary - kernel

modprobe imx_rpmsg_tty

echo "on" > /dev/ttyRPMSG30

echo "off" > /dev/ttyRPMSG30
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Adding Cortex-M4 to u-boot 

recipe
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Adding Cortex-M4 to u-boot recipe

❑/home/dev/Excercises/Workshop3/Lab3/

u-boot-imx_2019.04.bbappend
SRC_URI = "\

${UBOOT_SRC};branch=${SRCBRANCH} \

file://splash.bmp \

file://m4.bin \

file://0001-Added-loading-m4-binary-to-boot-command.patch \

"

do_install_append_visionsom-8mm-cb() {

install -d ${DEPLOY_DIR_IMAGE}

install -m 0644 ${WORKDIR}/m4.bin ${DEPLOY_DIR_IMAGE}/m4.bin

}



www.somlabs.com 

Adding Cortex-M4 to u-boot recipe

❑/home/dev/Excercises/Workshop3/Lab3/

0001-Added-loading-m4-binary-to-boot-command.patch

"loadm4bin=fatload mmc 2:1 0x48000000 m4.bin; cp.b 0x48000000 0x7e0000 35000; bootaux 
0x7e0000;\0" \

"mmcboot=echo Booting from mmc ...; " \

"run mmcargs; " \

"run loadm4bin; " \
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Adding Cortex-M4 to u-boot recipe

❑/home/dev/Excercises/Workshop3/Lab3/visionsom-8mm-cb.inc

IMAGE_BOOT_FILES = " \

${KERNEL_IMAGETYPE} \

${@make_dtb_boot_files(d)} \

m4.bin \

"



www.somlabs.com 

Adding Cortex-M4 to u-boot recipe

cd ~/imx-yocto-bsp/sources/meta-somlabs/recipes-bsp/u-boot

cp ~/Excercises/Workshop3/Lab3/u-boot-imx_2019.04.bbappend .

cp ~/Excercises/Workshop3/Lab3/0001-Added-loading-m4-binary-to-boot-

command.patch u-boot-imx/

cp ~/Excercises/Workshop3/Lab3/m4.bin u-boot-imx/
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Adding Cortex-M4 to u-boot recipe

cd ~/imx-yocto-bsp/sources/meta-somlabs/conf/machine/include

cp ~/Excercises/Workshop3/Lab3/visionsom-8mm-cb.inc .
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