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1. Product Overview

1.1 Introduction

1.2 Resource Download

1.3 Hardware Features

1.4 Mechanical Dimension
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2. Linux Operation System

This chapter will give you a general map of the Linux software resources contained in
the DVD-ROM provided along with the product, as well as detailed introduction to the
process of Linux system development, drivers development, system update, functionality

tests and application development examples.

Note:
3 It is recommended to learn Ubuntu Linux installation and embedded Linux development
technology in advance.

2.1 Software Resources

The DVR-ROM provided along with the board contains demos, application examples,
Linux source code and tools, helping you to develop Linux applications and systems

easily and quickly.
2.1.1 Location of Resources

You can find software resources such as programs and codes contained in the

DVD-ROM according to the information showed in the table below;

Categories Location

Applications

CD\Source\u-boot-imx-2022.04

Source Code CD\Source\linux-imx-6.1.22
Tools CD\Tools\
www.emtop-tech.com https://github.com/EMTOP-TECH
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Names Note Formats

MMC/SD Source Code
BOOTLOADER U-BOOT FAT Source Code
NET Source Code
KERNEL LINUX-6.1.22 Support ﬂ)'f:':fi?eZ/s'iétTe‘:r’]FAT’ NFS Source Code
PMIC PCA9450CHN driver Source Code
SERIAL Serials driver Source Code
RTC Hardware RTC driver Source Code
NET 10/100M/1Gbps Ethernet driver Source Code
CAN CAN bus driver Source Code
SPI SPI driver Source Code
MIPI-DSI MIPI-DSI driver Source Code
HDMI HDMI driver Source Code
12C I12C driver Source Code
DEVICE DRIVER |LVDS LCD driver Source Code
TOUCH SCREEN 12C and TSC touch panel driver Source Code
MMC/SD MMC/SD controller driver Source Code
USB HOST USB HOST driver Source Code
AUDIO V\r/é\ﬁl:i?((j)iﬁgAgdg:aStr)i;ggsupports Source Code
BUTTON GPIO button driver Source Code
LED LED driver Source Code
BUZZER Buzzer driver Source Code
CAMERA CSI Camera driver Source Code
PCle PCle interface driver Source Code

ROOTFS YOCTO Wayland with Qt 6.5.0 Image

https://github.com/EMTOP-TECH
support@emtop-tech.com
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2.2 Structure of Embedded Linux System

IMX8MP-BASEBOARD is shipped with Linux-6.1.22 system in eMMC by default. This
system consists of bootloader, kernel and rootfs. The following table shows the structure

of embedded Linux system.

eMMC/SD
Partition MBR FAT EXT4
Image Bootloader DTB, Kernel Yocto Rootfs

1) Bootloader is a program generated by u-boot compiling; its file name is
flash.bin.

2) The kernel used in this document is Linux-6.1.22 and has been customized
according to the hardware design.

3) Rootfs stores open-source system Yocto with EXT4 format.

2.3 Building Development Environment

Before developing software, user has to establish a Linux cross development
environment on PC. This section will take Ubuntu20.04 operating system as an example

to describe how to establish a cross development environment.

It is strongly recommended to install necessary software packages for a newly

installed Ubuntu through the following commands.

. sudo apt-get update; sudo apt-get install -y build-essential git xz-utils ncurse
s-dev autoconf libtool automake texinfo bison flex libc6:i386 libncurses5:i386
libstdc++6:i386

www.emtop-tech.com https://github.com/EMTOP-TECH
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Note:
L Each instruction has been put a bullets “*” before it to prevent confusion caused by the long

instructions that occupy more than one line in the context.

B

Please note the SPACES within each instruction; Missing of any SPACE will cause failure when

executing instructions.

2.3.1 Installing Cross Compilation Tools

We provide the cross-compiler under Tools directory: gcc-linaro-7.5.0-2019.12-

x86 64 aarch64-linux-gnu.tar.xz.

The compiler is mainly used to compile u-boot and kernel.

. sudo tar -xvf <YOUR_PATH>/gcc-linaro-7.5.0-2019.12-x86_64_aarch64-linux-gnu.t
ar.xz -C /opt

It will extract and install under /opt directory, keep the default settings.

2.3.2 Set Cross Compile Environment

Run the following commands to set the source code building environment:
. export PATH=/opt/gcc-linaro-7.5.0-2019.12-x86_64_aarch64-linux-gnu/bin:$PATH

. export ARCH=arm64

. export CROSS_COMPILE=arm-linux-

Note:

L The instructions can be added in the .bashrc file located at the user directory, so that the
addition of environment variables will be loaded automatically when the system is booting
up;

If you want to check the path, please use the instruction printenv PATH

B

www.emtop-tech.com https://github.com/EMTOP-TECH
sales@emtop-tech.com support@emtop-tech.com




EMTOP IMX8MP-BASEBOARD UM

EMBEDDED SOLUTIONS

11

2.4 Preparing the Source Code

Please refer to chapter <1.2 Resource Download> to get the development materials,
You can get source code under Source directory.
. tar -xvf u-boot-imx-2022.04-git-xxxxxx.tar.xz
. tar -xvf linux-imx-6.1.22-git-xxxxxx.tar.xz
Then we can get the source code directory u-boot-imx-2022.04 and linux-imx-

6.1.22.

2.5 Compilation

1) Compiling Bootloader
Run the following commands to compile bootloader:

. cd u-boot-imx-2022.04

. vi make.sh

export PATH=/opt/gcc-linaro-7.5.0-2019.12-x86_64_aarch64-linux-gnu/bin:$PATH
export ARCH=arm64
export CROSS_COMPILE=arm-linux-

DESTDIR="/dev/shm/"

PATH: Replace the compiler path according to your local environment if it is installed under other
directory.

DESTDIR: point to a directory to store the target image.

Change DESTDIR value to make it point to your target directory according to your
local environment.

. .make.sh

After all the instructions are executed, you can find the booting images named

flash.bin under DESTDIR directory.

www.emtop-tech.com https://github.com/EMTOP-TECH
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2) Compiling Kernel
Execute the following instructions to compile kernel:
. cd linux-imx-6.1.22

. git checkout .

. vi make.sh

export PATH=/opt/gcc-linaro-7.5.0-2019.12-x86_64_aarch64-linux-gnu/bin:$PATH
export ARCH=arm64
export CROSS_COMPILE=arm-linux-

DESTDIR="/dev/shm"

PATH: Replace the compiler path according to your local environment if it is installed under other
directory.
DESTDIR: point to a directory to store the target image.
Please modify DESTDIR according to your local environment.
. make ARCH=arm64 distclean
. ./make.sh modules
If it's successfully built, you can find kernel images named .dtb files, Image and

lib/modules/6.1.22 under DESTDIR directory.

Note:
The command ./make.sh, without parameter, only build dtbs and Image; but ./mak
e.sh modules will build dtbs, Image and driver modules.

2.6 Yocto SDK

There are 2 ways to compile user application program [Linux C/C++ project]:
(O Compile on Board;
@ Compile with Yocto SDK under PC Ubuntu system.

If the application code is simple, and doesn't include too much third party libraries,

www.emtop-tech.com https://github.com/EMTOP-TECH
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you can try to compile it on board. For example, let us try to compile the UART program

[Source/App/com.tar.xz]:

. root@arm:~# vi Makefile

# CROSS_COMPILE ?= arm-linux-

all:

$(CROSS_COMPILE)gcc -s -0 com com_example.c

clean:

rm -fr com *~

. root@arm:~# make

gcc -s -0 com com_example.c

Now, we already get the target ELF file com. Try to run and check:

. root@arm:~# ./com -h

Usage: ./com option [ dev... ]
-h --help Display this usage information.
-d --device The device ttyS[0-3] or ttyEXT[0-3]
-s --string Write the device data
-f --flow Flow control switch
-b --speed Set speed bit/s

-m --mode Set mode, rs232 or rs485

-n --count Repeat times, default non-stop

If the application code is complex, and we can't compile it on board successfully,

please try to compile it under Ubuntu with Yocto SDK.

2.6.1 Install Yocto SDK

Login in PC Ubuntu system and run the command below:

. sudo <YOUR_PATH>/Tools/fsl-imx-wayland-glibc-x86_64-imx-image-full-armv8a-i
mx8mp-lpddr4-evk-toolchain-6.1-mickledore.sh

www.emtop-tech.com https://github.com/EMTOP-TECH
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NXP i.MX Release Distro SDK installer version 6.1-mickledore

Enter target directory for SDK (default: /opt/fsl-imx-wayland/6.1-mickledore):
You are about to install the SDK to "/opt/fsl-imx-wayland/6.1-mickledore". Proce

Extracting SDK

Setting it up...done
SDK has been successfully set up and is ready to be used.
Each time you wish to use the SDK in a new shell session, you need to source the

environment setup script e.g.

$ . /opt/fsl-imx-wayland/6.1-mickledore/environment-setup-armv8a-poky-linux

2.6.2 Compile User Application Program Project

Let us try to compile a Qt example easing, which is from gt-everywhere-src-6.

5.0/gtbase/examples/widgets/animation/easing. Get it from Source/easing.tar.xz.
. source /opt/fsl-imx-wayland/6.1-mickledore/environment-setup-armv8a-poky-linux
. cd easing

. qmake

Info: creating stash file /dev/shm/easing/.gmake.stash

. make

aarch64-poky-linux-g++ -march=armv8-a+crc+crypto -fstack-protector-strong -O2 -D_F
ORTIFY_SOURCE=2 -Wformat -Wformat-security -Werror=format-security --sysroot=/op
t/fsl-imx-wayland/6.1-mickledore/sysroots/armv8a-poky-linux -WI,-O1 -WI,--hash-style=gn
u -WIl,--as-needed -WI,-z relro,-z,now -WI,-O1 -WI,-rpath-link,/opt/fsl-imx-wayland/6.1-mi
ckledore/sysroots/armv8a-poky-linux/usr/lib -o easing main.o window.o grc_easing.o m
oc_window.o  /opt/fsl-imx-wayland/6.1-mickledore/sysroots/armv8a-poky-linux/usr/lib/lib

Qt6Widgets.so /opt/fsl-imx-wayland/6.1-mickledore/sysroots/armv8a-poky-linux/usr/lib/libQ

t6Gui.so -IEGL /opt/fsl-imx-wayland/6.1-mickledore/sysroots/armv8a-poky-linux/usr/lib/lib

www.emtop-tech.com https://github.com/EMTOP-TECH
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Qt6Core.so -Ipthread -IGLESv2

. file easing

easing: ELF 64-bit LSB shared object, ARM aarch64, version 1 (GNU/Linux), ...

Copy the target file easing to ARM board, run it and you can see the animation

widget.

2.7 Linux System Customization

In order to satisfy different requirements of customers, designers commonly need to
make some custom modification based on the default configuration of Linux kernel. This

chapter will introduce the process of system customization with some examples.

2.7.1 Replace U-BOOT LOGO

[To be continued]

Note:
(RA

2.7.2 Replace Kernel LOGO

® Prepare a picture suitable for your display screen size, named my_logo.png for
example.
® Install some necessary programs under Ubuntu.
. sudo apt-get install netpbm gimp
® Run command under Ubuntu desktop terminal:
. pngtopnm my_logo.png > linuxlogo.pnm
. pnmquant 224 linuxlogo.pnm > linuxlogo224.pnm

. pnmtoplainpnm linuxlogo224.pnm > logo_linux_clut224.ppm

www.emtop-tech.com https://github.com/EMTOP-TECH
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® Update Linux source code.

. cp -f logo_linux_clut224.ppm <YOUR_PATH>/linux-imx-6.1.22/drivers/video/logol/l
ogo_linux_clut224.ppm

® Re-build the kernel.

o make ARCH=arm64 distclean

. .Imake.sh

Update the target file Image to the board, reboot and check the boot logo on the display

screen.

2.7.3 Setting Configuration Menu

A default configuration file is provided under kernel source codes:

linux-imx-6.1.22/arch/arm64/configs/emtop imx8mp baseboard defconfig

Please execute the following commands to enter the configuration menu:

. cd linux-imx-6.1.22
. make ARCH=arm64 emtop_imx8mp_baseboard_defconfig

. make ARCH=arm64 menuconfig

Note:

L If an error occurs when command ‘'make ARCH=arm64 menuconfig' is executed, you might need to
install 'ncurse’ in the Ubuntu system, ‘ncurses’ is a character graphic library required to generate
configuration menu. Please enter the following instruction to install the library:
sudo apt-get install libncurses5-dev

2.7.4 Menu Options

Configure options according to customization requirements after entering configu
ration menu, for example, access Device Drivers > Input device support > Touc

hscreens > Goodix 12C touchscreen as shown below:

www.emtop-tech.com https://github.com/EMTOP-TECH
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-> Device Drivers
-> |Input device support
-> Touchscreens

-> Goodix 12C touchscreen

-contT1g - Lint arm 4.1.15 Kernel Contiguration
~ Dewvice Drivers - Input device support - Touchscreens qogggogggoooqqaooaoqaqooaoqaaooaoagaod
Touchscreens
Arrow keys navigate the menu. <Enter» selects submenus ---» (or empty submenus
--—-). Highlighted letters are hotkeys. Pressing <¥> includes, <N> excludes, <Mx
modularizes features. Press <Escx<Esc> to exit, <?> for Help, </> for Search.
Legend: [*] built-in [ ] excluded «M> module < > module capable
1 q-:zqqqqqqqggqtmqqqq-:mtmqqqqmqqqqqmqqqqqqtmqqqqqmqqqqqmqqqqqmqqqqqmqqqqq
--- Touchscreens
LADS7B46/TSC2046/AD7873 and AD(S)7843 based touchscreens
(CT36X based touchscreens for WLD
AD7877 based touchscreens
tnalog Devices AD7EF9-1/AD7889-1 touchscreen interface
Microchip AR1021 i2c touchscreen
Atmel mXT I2C Touchscreen
A0 din-cell touchscreen using Pixcir ICs
EUZ21013 based touch panel controllers
chipone 1cn8318 touchscreen controller
cyBctmgllD touchscreen
Cypress TTSP touchscreen
Cypress TrueTouch Gend Touchscreen Driver
D1alog DAS052/DAS053 TSI
Dynapro serial touchscreen
Hampshire serial touchscreen
EETI touchscreen panel support
EETI eGalax multi-touch panel support
ELAN touchscreen input driver
Fujitsu serial touchscreen
Goodix I2C touchscreen|
Tlitek ILIZ10X based touchscreen
Gunze AHL-515 touchscreen
Elan eKTH I2C touchscreen
Elo serial touchscreens
Wacom W8001 penabled serial touchscreen
wacom Tablet support (I2C)

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
m

< Exit > < Help = < Save =

Set Goodix 12C touchscreen to <*>, exit and save changes.

2.7.5 Compile Kernel

Please execute the following instructions to recompile kernel:
. ./make.sh
The script will NOT overwrite the configuration modified by menuconfig. It mea
ns that the current setting you modified is effective in your target kernel image.
If you want to restore to the default configuration, please delete the file .config

and run ./make.sh.
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2.8

Introduction to Drivers

The table below shows the access path to find all the drivers:

Category Name Description Location
MMC/SD drivers/mmc/fs|_esdhc_imx.c
Bootloader U-BOOT FAT fs/
NET drivers/net/fec_mxc.c
Support JFFS2/EXT4/FAT/NF
Kernel Linux-6.122 | ¢ fs/
etc.
SERIAL Serial driver drivers/tty/serial/imx.c
RTC Hardware RTC driver drivers/rtc/rtc-ds1307.c
NET 10/100M/1000M Ethernet driv | drivers/net/ethernet/freescale/fec_mai
er n.c
CAN CAN bus driver drivers/net/can/flexcan.c
SPI SPI driver drivers/spi/spi-imx.c
MIPI-DSI iMX MIPI-DSI driver cr::)i(vsrs/gpu/drm/imx/sec_mipi_dsim-i
HDMI HDMI driver drivers/gpu/drm/imx/dw_hdmi-imx.c
TOUCH . . . .
SCREEN I12C touch panel driver drivers/input/touchscreen/goodix.c
Devices MMC/SD MMC/SD controller driver drivers/mmc/host/sdhci-esdhc-imx.c
uUSB USB controller driver drivers/usb/dwc3
AUDIO WM8904. Audio_driver(support sound/soc/codecs/wm8904.c
s recording & playback)
BUTTON GPIO button driver drivers/input/keyboard/gpio_keys.c
LED LED driver drivers/leds/leds-gpio.c
BUZZER Buzzer driver drivers/leds/leds-gpio.c
CAMERA CS| Camera driver drivers/staging/media/imx/imx8-mipi-c
si2-sam.c
4G/5G USB GSM modules driver drivers/usb/serial/option.c
PCIE PCle Interface driver drivers/phy/freescale/phy-fsl-imx8-pci

e.c
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2.8.1 sD/MMC
App, System call User
A 4
Kernel (Generic disk handler, File system)
A A :
BUFFER_CACH
A Kernel
A 4 \ 4
MMC_QUEUE
Y
MMC/SD CORE » MMC_BLOCK
7\
\ 4
MMC/SD CONTROLLER DRIVER
e s
HARDWARE(MMC/SD/SDIO CONTROLLER) Hardware

SD/MMC drivers in Linux are mainly consisted of SD/MMC core, mmc_block,
mmc_queue and SD/MMC driver:

1) SD/MMC core realizes the codes unrelated to structure in the SD/MMC card
operation;

2) mmc_block realizes driver structure when SD/MMC card is used as a block
device;

3) mmc_queue realizes management of request queue;

4) SD/MMC driver realizes specific controller driver.

Drivers and relevant documents:

linux-imx-6.1.22/drivers/mmc/

linux-imx-6.1.22/drivers/mmc/host/sdhci-esdhc-imx.c
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2.8.2 Audio In/Out

Native ALSA application
User
A\ 4
ALSA LIBRARY
ALSA KERNEL API
PCM CONTROL
A
Kernel
ALSA SOC CORE
A A A
VL \4 \4
CODEC MACHINE PLATFORM
DRIVER DRIVER DRIVER
VL A 4
HARDWARE Hardware

ASoC embedded audio system basically consists of three components:

1) Codec driver: The codec driver is platform independent and contains
audio controls, audio interface capabilities, codec dapm definition and codec IO
functions.

2) Platform driver: It contains the audio dma engine and audio interface
drivers (e.g. 12S, AC97, PCM) of that platform.

3) Machine driver: The machine driver handles any machine specific
controls and audio events i.e. turning on an amp at start of playback.

Drivers and relevant documents:

linux-imx-6.1.22/sound/soc/fsl
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linux-imx-6.1.22/sound/soc/codecs/wm8904.c
2.9 Driver development

2.9.1 GPIO_LEDs Driver

1) Device Definition
linux-imx-6.1.22/arch/arm64/boot/dts/freescale/emtop-imx8mp-baseboard.dts

Configure GPIO3.16 as system running status indicator, blinking as heartbeat.

leds {
compatible = "gpio-leds";
pinctrl-names = "default";

pinctrl-0 = <&pinctrl_gpio_led>;

sys {
label = "sys";
gpios = <&gpio3 16 GPIO_ACTIVE_HIGH>;

linux,default-trigger = "heartbeat";

b

2) GPIO pinmux Configuration
linux-imx-6.1.22/arch/arm64/boot/dts/freescale/emtop-imx8mp-baseboard.dts

Configure NAND_READY_B as GPIO3_1016 function:

&iomuxc {
pinctrl_gpio_led: gpioledgrp {

fsl,pins = <

MX8MP_IOMUXC_NAND_READY_B__GPIO3_I016  0x19

b

3) Driver Design
linux-imx-6.1.22/drivers/leds/leds-gpio.c

a) Call platform_driver_register to register gpio_leds driver
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static struct platform_driver gpio_led_driver = {
.probe = gpio_led_probe,
.shutdown = gpio_led_shutdown,
.driver ={
.name = "leds-gpio",

.of_match_table = of_gpio_leds_match,

module_platform_driver(gpio_led_driver);

MODULE_AUTHOR("Raphael Assenat <raph@8d.com>, Trent Piepho <tpiepho@freesc
ale.com>");

MODULE_DESCRIPTION("GPIO LED driver");

MODULE_LICENSE("GPL");

MODULE_ALIAS("platform:leds-gpio");

b) Apply for gpio and call led_classdev_register to led_classdev drivr.

static int gpio_led_probe(struct platform_device *pdev)

{

priv->num_leds = pdata->num_leds;
for (i = 0; i < priv->num_leds; i++) {
const struct gpio_led *template = &pdata->leds]il;

struct gpio_led_data *led_dat = &priv->leds]i];

if (template->gpiod)

led_dat->gpiod = template->gpiod;
else

led_dat->gpiod =

gpio_led_get_gpiod(&pdev->dey,
i, template);

if IS_ERR(led_dat->gpiod)) {

dev_info(&pdev->deyv, "Skipping unavailable LED gpio %d (%s)\n",

template->gpio, template->name);

continue;

ret = create_gpio_led(template, led_dat,

&pdev->dev, NULL,
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pdata->gpio_blink_set);
if (ret < 0)
return ret;
}
}else {
priv = gpio_leds_create(pdev);
if (IS_ERR(priv))
return PTR_ERR(priv);

platform_set_drvdata(pdeyv, priv);

return O;

static int create_gpio_led(const struct gpio_led *template,
struct gpio_led_data *led_dat, struct device *parent,

struct fwnode_handle *fwnode, gpio_blink_set_t blink_set)

struct led_init_data init_data = {};

int ret, state;

led_dat->cdev.default_trigger = template->default_trigger;
led_dat->can_sleep = gpiod_cansleep(led_dat->gpiod);
if (!led_dat->can_sleep)
led_dat->cdev.brightness_set = gpio_led_set;
else
led_dat->cdev.brightness_set_blocking = gpio_led_set_blocking;
led_dat->blinking = 0;
if (blink_set) {
led_dat->platform_gpio_blink_set = blink_set;
led_dat->cdev.blink_set = gpio_blink_set;
}
if (template->default_state == LEDS_GPIO_DEFSTATE_KEEP) {
state = gpiod_get_value_cansleep(led_dat->gpiod);
if (state < 0)
return state;
}else {

state = (template->default_state == LEDS_GPIO_DEFSTATE_ON);
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led_dat->cdev.brightness = state ? LED_FULL : LED_OFF;
if (Itemplate->retain_state_suspended)
led_dat->cdev.flags |= LED_CORE_SUSPENDRESUME;
if (template->panic_indicator)
led_dat->cdev.flags |= LED_PANIC_INDICATOR;
if (template->retain_state_shutdown)

led_dat->cdev.flags |= LED_RETAIN_AT_SHUTDOWN;

ret = gpiod_direction_output(led_dat->gpiod, state);
if (ret < 0)

return ret;

if (template->name) {

led_dat->cdev.name = template->name;

ret = devm_led_classdev_register(parent, &led_dat->cdev);
}else {

init_data.fwnode = fwnode;

ret = devm_led_classdev_register_ext(parent, &led_dat->cdev,

&init_data);

}

return ret;

c) Users may access the file named brightness under
Isysiclass/leds/sys/brightness, and call gpio_led_set to configure LED

status

static void gpio_led_set(struct led_classdev *led_cdev,

enum led_brightness value)

gpiod_set_value(led_dat->gpiod, level);

2.9.2 Pinmux Configuration Guide

Let's take the pad GPIO1_IO01 as an example to explain the pinmux setting steps.

. vi arch/armé64/boot/dts/freescale/emtop-imx8mp-baseboard.dts
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&iomuxc {
pinctrl_pwm1: pwm1grp {
fsl,pins = <

MX8MP_IOMUXC_GPIO1_1001__PWM1_OUT  0x116

The macro MX6UL_PAD_SNVS_TAMPER9__GPIO5_IO09 is defined in

arch/arm64/boot/dts/freescale/imx8mp-pinfunc.h:

#define MX8MP_IOMUXC_GPIO1_I001__PWM1_OUT 0x
018 0x278 0x000 Ox1 Ox0

The value means:

mux_reg conf_reg | input_reg | mux_mode | input_val
0x018 0x278 0x000 0x1 0x0

Usually we don't need to care about the value it defines, the only thing we need to do

is to select the target function from the head file.

#define MX8MP_IOMUXC_GPIO1_l001__GPIO1_I001
0x018 0x278 0x000 0x0 Ox0
#define MX8MP_IOMUXC_GPIO1_I001__ PWM1_OUT
0x018 0x278 0x000 Ox1 0x0
#define MX8MP_IOMUXC_GPIO1_I001__ISP_SHUTTER_TRIG_0
0x018 0x278 0x5DC 0x3 0x0
#define MX8MP_IOMUXC_GPIO1_1001__ ANAMIX_REF_CLK_24M
0x018 0x278 0x000 0x5 OxO
#define MX8MP_IOMUXC_GPIO1_1001__CCM_EXT_CLK2
0x018 0x278 0x000 0x6 0x0

You can refer to the below description in <IMX8MPRM.pdf>

www.emtop-tech.com https://github.com/EMTOP-TECH
sales@emtop-tech.com support@emtop-tech.com




EMTOP IMX8MP-BASEBOARD UM

EMBEDDED SOLUTIONS

26
IOMUXC_SW_MUX_CTL_PAD_GPIO1_1001 fleld descriptions (continued)
Field Description
3 This figld is resonved.
- Reserved

MUX_MODE |MUX Mode Select Fiald.
Salact 1 of 5 iomux modes to be used for pad: GPIOA_1O01.

000 ALTO_GPIOA_I0f1] — Select mux mode: ALTO mux port: GPIOA_1001 of instance: gpiod

001 ALTA_PWM1_OUT — Select mux mode: ALT1 mux port: PWM1_OUT of instance: pwm

011  ALT3_ISP_SHUTTER_TRIG_O — Selact mux mode: ALT3 mux port: ISP_SHUTTER_TRIG_O of
instance: isp

11  ALTS REF CLK 24M — Soloct mux mode: ALTS mux port: REF CLK_24M of instance: anamix

110 ALTG CCM _EXT CLKZ2 — Saloct mux mode: ALTE mux port: CCM_EXT CLKZ of instance: comi

&iomuxc {
pinctrl_pwm1: pwm1grp {
fsl,pins = <
MX8MP_IOMUXC_GPIO1_I001__PWM1_OUT <PADCtrlValue>

The PADCtrIValue is described in <IMX8MPRM.pdf>
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IOMUXC_SW_PAD CTL_PAD_GPIO1_lO01 fleld descriptions
Fiald Description
3-8 This field is resarved.
Reserved
a Pull Select Field
PE
Select one oul of next values lor pad: GRIOA 1004
0 PE 0 PULL DISABLE — Full Disabla
1 PE_1_PULL ENABLE — Pull Enable
! Input Select Field
HYS
Salact one out of next valuas for pad: GPIO1 1001
0 HYS_0_CMOS — CMOS
1  HYS_1_SCHMITT — Schmitt
6 Pull Up / Down Config. Field
PUE
Salact one out of next valuas for pad: GPIOA_1001
Table continues on the next page...
i.MX 8M Plus Applications Processor Reference Manual, Rev. 1, 06/2021
1618 MXP Semiconductors

|

4

Chapter 8 Chip 10 and Pinmux

IOMUXC_SW PAD CTL_PAD_GPIO1_1001 fleld descriptions (continued)
Fiold Doscription

U PUE 0 WEAK PULL DOWN — Weak pull down
1 PUE 1 WEAK PULL UP _— Waeak pull up

5 Open Drain Field

Salact one out of next valuas for pad: GPIOA_ 1001
0 ODE_0_OPEN_DRAIN_DISABLE — Open Drain Disabla
1 ODE_1_OPEN_DRAIN_ENABLE — Open Drain Enable

4 Slew Hate Field
FSEL

Select one out of next valuas for pad: GPIOA_ 100

0 FSEL 0 SLOW SLEW RATE — Slow Slew Rate (SR=1)
{ FSEL_1_FAST_SLEW_RATE — Fast Slew Rate (SR=0)

3 This figld is resarnved.
- Rosered
21 Dirive Strength Fleld
DsE

Select one oul of next values lor pad: GRIOA_1O0M

00 DSE X1 —Xi
10 DSE X2 — X2
01 DSE X4—X4
11 DSE X6 — X6

1] This field is resened,
- Reserved
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Sometimes, the PADCtrIValue can be set like 0x800xxxxx or 0x400xxxxXx,
0x800xxxxx means no need to set its value, keep it as it was;

0x400xxxxx means to set SION bit, force input path of the pad.

2.10 System Update

SOM-IMX8MP core board can boot up from TF card and eMMC.

Boot Order: TFCard -> eMMC

2.10.1Update TF Card System Image

1) Make A Bootable TF Card
a) Get the system image from Image directory, named as IMX8MP-BASE

BOARD-YOCTO-SD-REVXX.img.xz, unxz it and get the raw image IM

X8MP-BASEBOARD-YOCTO-SD-REVXX.img.

b) If you work under Windows system, please run Tools/win32diskimager to

write the IMX8MP-BASEBOARD-YOCTO-SD-REVXX.img into TF Card. If
you work under Linux system, please use dd command to write it into TF

Card.

Image Name Display Supported
IMX8MP-BASEBOARD-YOCTO-SD-REVXX.img HDMI

After win32diskimage writing completes, the TFCard space is not 100% available for

the system.

Install the TFCard under Ubuntu system, and run commands below:

o fdisk -l /dev/sdx
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Disk /dev/sdb: 14.84 GiB, 15931539456 bytes, 31116288 sectors
Units: sectors of 1 * 512 = 512 bytes

Sector size (logical/physical): 512 bytes / 512 bytes

I/O size (minimum/optimal): 512 bytes / 512 bytes

Disklabel type: dos

Disk identifier: 0x076c4a2a

Device Boot Start End Sectors Size Id Type
/dev/sdb1 * 16384 186775 170392 83.2M c W95 FAT32 (LBA)
/dev/sdb2 196608 6291455 6094848 2.9G 83 Linux

In order to use the whole space of TFCard, run the tool program Tools/mmc-r

esize-full.sh:

. Immc-resize-full.sh /dev/sdx

Warning: Dangerouse operation! Please confirm /dev/sdb is the target device[Y/N].Y

Info: Capacity: 15931539456

Welcome to fdisk (util-linux 2.34).
Changes will remain in memory only, until you decide to write them.

Be careful before using the write command.

Command (m for help): Partition number (1,2, default 2):

Partition 2 has been deleted.

Command (m for help): Partition type

p primary (1 primary, O extended, 3 free)

e extended (container for logical partitions)
Select (default p): Partition number (2-4, default 2): First sector (2048-31116287, defa
ult 2048): Last sector, +/-sectors or +/-size{K,M,G,T,P} (196608-31116287, default 311
16287):
Created a new partition 2 of type 'Linux' and of size 14.8 GiB.

Partition #2 contains a ext4 signature.

Command (m for help): Partition number (1,2, default 2): Hex code (type L to list all
c