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Build Globalscale CORTADObin (MT510SS) EVK board

# Setup the build environment

To build images of Iot Yocto you need:
- Ubuntu 22.04 (LTS)
- At least 200 GiB of free disk space, suggest to have 300 GiB of free disk s
pace for development.
- At least 16 GiB of system memory

- Internet connection

On Ubuntu, use the following command to install the required packages:

$ sudo apt—get install gawk wget git diffstat unzip texinfo gcc build-essential chrpath so

cat cpio python3 python3-pip python3—pexpect xz—utils debianutils iputils—ping python3—gi

python3—jinja2 libegll-mesa libsdll.2-dev pylint xterm python3—subunit mesa—common-dev

And install the latest repo tool:

$ mkdir -p ~/.bin
$ PATH="$ {HOME} /. bin:$ {PATH}”

$ curl https://storage. googleapis. com/git-repo—downloads/repo > /.bin/repo

$ chmod at+rx /.bin/repo

Setup GitLab Account:

Please visit https://gitlab. com/users/sign up to create an account if you don’ t h

ave one. The GitLab Username and Email are required for permission setup.
The detail steps, you can refer to
https://mediatek. gitlab. io/aiot/doc/aiot—dev—guide/master/sw/yocto/get-started/acc

ount—setup. html

Save gitlab account & password

If you already have permission to access the NDA-only repositories, you can save
the credentials to disk, it prevents asking for an account and password for each

gitlab login operation.

git config global credential. helper store

cat <<EOF \ git credential fill

protocol=https
host=gitlab. com
EOF



https://gitlab.com/users/sign_up
https://mediatek.gitlab.io/aiot/doc/aiot-dev-guide/master/sw/yocto/get-started/account-setup.html
https://mediatek.gitlab.io/aiot/doc/aiot-dev-guide/master/sw/yocto/get-started/account-setup.html
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redential will save to ~/.git edentials

can add gitlab account / 1 to /.git-credentials as below content

https://<username>:<password>@gitlab. com
# Setup Tool Environment

The flash programming process is performed over a USB connection between the targe
t board and the host computer containing the image.
To do so, you need to install Genio tools. It is a set of tools to configure or in

teract with MediaTek Genio boards.

The detailed information you can refer to https://mediatek. gitlab. io/aiot/doc/aiot

—dev—guide/master/sw/yocto/get—started/env-setup/flash-env-1inux. html

sudo apt update

sudo apt-get install python3
sudo apt—get install python3—pip
pip3d install ——upgrade pip # if pip3 version is older than 20.3

b sudo apt—get install android-tools—adb android-tools—fastboot

# add usb Device rules

”

$ echo —n ’SUBSYSTEM=="usb”, ATTR{idVendor}=="0e8d”, ATTR{idProduct}=="201c”, MODE="0660",
TAG+="uaccess”

SUBSYSTEM=="usb”, ATTR{idVendor}=="0e8d”, ATTR{idProduct}=="0003", MODE="0660", TAG+="uacc
SUBSYSTEM=="usb”, ATTR{idVendor}=="0403", MODE="0660", TAG+="uaccess”
SUBSYSTEM=="gpio”, MODE="0660", TAG+="uaccess”

sudo tee /etc/udev/rules.d/72-aiot. rules

b echo " SUBSYSTEM=="usb”, ATTR{idVendor}=="0e8d”, ATTR{idProduct}=="201c”, MODE="0660",

$ GROUP="plugdev” | sudo tee —a /etc/udev/rules.d/96-rity. rules

b sudo udevadm control ——reload-rules
$ sudo udevadm trigger
sudo usermod —a -G plugdev $USER

sudo usermod —a -G dialout $USER

Install Genio Tools

pip3 install -U genio—tools



https://mediatek.gitlab.io/aiot/doc/aiot-dev-guide/master/sw/yocto/get-started/env-setup/flash-env-linux.html
https://mediatek.gitlab.io/aiot/doc/aiot-dev-guide/master/sw/yocto/get-started/env-setup/flash-env-linux.html
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# Checkout source code and build image

# download recipe with manifests

mkdir iot—yocto; cd iot-yocto

export PROJ ROOT= pwd

# current meta—globalscale-bsp still under development, the branch name may need to be cha
nged when official BSP released.

repo init —u https://github. com/globalscaletechnologies/mediatek-yocto—manifest. git —b ref
s/heads/globalscale/rity—kirkstone-v24. 0-dev —m default.xml —no-repo—verify

repo sync

# build configuration

TEMPLATECONF=$PWD/src/meta—globalscale-bsp/conf source src/poky/oe—init-build-env

export BUILD DIR= pwd

# Enable components that require NDA access

diaTek contact window

echo NDA BUILD = \”1\” >> ${BUILD DIR}/conf/local. conf

# Setup paths for downloads and sstate—cache folders

echo DL_DIR = \"\${TOPDIR} /.. /downloads\” >> ${BUILD DIR}/conf/local. conf
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echo SSTATE DIR = \”\$ {TOPDIR}/.. /sstate—cache\” >> ${BUILD DIR}/conf/local. conf

# The maximum number of build thread
echo BB NUMBER THREADS = \”2\” >> ${BUILD DIR}/conf/local. conf
echo PARALLEL MAKE = \"-j 2\” >> ${BUILD DIR}/conf/local. conf

# fetch all the packages and build rity—demo—image
MACHINE=globalscale-mt510ss—evk bitbake rity—demo—image
# build rity-bringup—image for board bringup

DISTRO=rity-bringup MACHINE=globalscale-mt510ss—evk bitbake rity—bringup—image

The output image is located in $BUILD DIR/tmp/deploy/images/globalscale-mt510ss—ev
k.
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# Setup the board

Before flash image, please connect AC adapter and connect MicroUSB cable to CON1

(for download image)

Power Adapter
12V / 6A

And then open the serial COM port , the setting is baud rate 921600 and 8nl no flo

w ctrl.

COM17 - Tera Term VT

Setup Contral Window Help

eached target Bluetooth Support.
arting Hostname Service...
arted Network Manager.

teached target Network.
arting DNS forwarder and DHCP server...
arted NFS status monitor for NFSv2/3 locking..
arted Respond to IPv6
arted Metwork Router
arting Sysrepo netope

NG Sysrep i Por: coM17 -

arting Permit User Se New setting

Speed: 921600 w
arted Xinetd A Power

Finished Permit User Se Data: 8 bit hid
arted Getty on ttyl.
arted Serial Getty on

teached target Login P Stop bits: 1 bit ~
arting Weston, a Way
arting User Database Flow control: none

Tera Term: Serial port setup and connecticn

Parity: none ~

Started User Database

PS: The yocto linux default account is root and has no password
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# Flash Image

When the yocto image is completed, you can use the genio—flash tool to update the

image.

Before updating the image, you must connect the usb cable to micro—usb (CON1) firs

t and also connect another usb cable to micro—usb (CN4) for the debug console.

- s ‘. . A LR
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Below is the update steps: (on Linux Host)

- Press [Power] button to power on the device
- Launch genio—flash tool, when flashing you can also choose the Device-Tree
Blob Overlays you wish to be automatically loaded at boot.
“# genio—flash —P tmp/deploy/images/globalscale-mt510ss—evk/ —load—dtbo camera—-imx214

0. dtbo ——load—dtbo gpu-mali.dtbo ——load—dtbo apusys. dtbho ——load—dtbo video. dtbo

Genio Tools: vl.4
Yocto Imag
name: Rity Demo Image (rity—demo—image)

distro: Rity Demo Layer 24.0-release (rity—demo)

machine: globalscale-mt510ss—evk

overlays: [ gpu-mali.dtbo’, ’apusys.d * ’video. dtbo’, camera-imx214-csi0. dtbo’ ]

WARNING:aiot:[Errno 0] Success: ’error creating GPIO chip iterator’
WARNING:aiot:Board control failed. This might be caused by TTY/COM port being used by another proces

s, such as TeraTerm or Putty on Windows. You could try manually put the board in DOWNLOAD mode. Cont

inue flashi
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- After launch genio—flash, the genio—flash tool waiting for usb connecting

- Press and keep pressing the [Download] button

- Press and release the [Reset] button

- Hold the [Download] button until you see the log Erasing ~mmc0O message, as

shown below

INFO:aiot:Continue flashing...

Looking for MediaTek SoC matching USB device 0e8d:0003
Opening /dev/ttyACMO using baudrate=115200

Connected to MediaTek SoC: hw code[0x8188]

Sending bootstrap to address: 0x201000

Jumping to bootstrap at address 0x201000 in AArch64 mode

erasing mmc0

<{ waiting for any device >

Frasing ’mmc0’ (bootloader) request sz: 0xed2000000, real erase
len: 0x0

OKAY [ 0.424s]

Finished. Total time: 0.428s

erasing mmcOboot0

- And then you can release the [Download] button, the genio—flash will contin

ue to update the image.

Frasing ~mmcOboot0’ (bootloader) request sz: 0x1f80000, real erase le
n: 0x1£80000
OKAY [ 0.008s]
Finished. Total time: 0.013s
ng mmcObootl
‘rasing  mmcObootl’ tloader) request sz: 0x1f80000, real erase le
n: 0x1£80000
OKAY [ 0.008s]
Finished. Total time: 0.013s
flashing mmcO=tmp/deploy/images/globalscale-mt510ss—evk/rity-demo—image—globalscale-mt510ss—evk. wic.
img
Sending sparse ~mmc0’ 1/12 2140 KB) OKAY [ 20.228s]

Writing ’mmcO’ OKAY [ 10.665s]
Sending sparse ~mmc0 2 (235676 KB) OKAY [ 18.176s]
Writing ~mmc0’ OKAY [ 11.940s]

flashing mmcObootl=tmp/deploy/images/globalscale-mt510ss—evk/u—boot—env. bin
Sending ~mmcObootl’ (4 KB) OKAY [ 0.004s]

Writing ’mmcObootl’ OKAY [ 0.471s]
Finished. Total time: 0.483s

Rebooting OKAY [ 0.002s]

Finished. Total time: 0.052s
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- After the update is completed, the system will reboot automatically.

The details can refer to Flash Genio 510/700-EVK section.

# Device Tree Blob Overlay (DTBO)

In IoT Yocto the kernel must be encapsulated into a Flattened Image Tree (FIT) ima
ge. The FIT image contains the kernel binary, a Device Tree Blob (DTB), and option
ally some Device Tree Blob Overlay (DTBO).

The DTBOs are used to provide optional features to a board, for instance for camer
as, display, or any daughter board. U-Boot looks at its boot conf environment vari
able in order to know which (if any) overlay it must load and merge to the main DT

B. To merge a DTBO you need to change boot conf as following format:

boot conf=#conf-[platform dtb name]#conf-[featurel dtbo name]#conf-[feature2 dtbo name]

For example if you would like to add a DTBO used for DSI panel support to Globalsc
ale MT510SS-EVK (dtbo name: display—dsi.dtbo)

boot conf=#conf-mediatek gti—-mt510ss—evk. dtb#fconf—gpu—mali. dtbo#conf—apusys. dtbof#conf-vide

o. dtbo#conf-display—dsi. dtbho

There are 2 methods that developers can configure boot conf to merge DTBOs by U-Bo
ot in IoT Yocto.

1. modify it during the Yocto build system by setting the following variable:

KERNEL_DEVICETREE_OVERLAYS AUTOLOAD += “display—dsi.dtbho”

2. modify it with using genio—tools

$ genio—flash ——load-dtbo display—dsi.dtbo

Besides, it is possible to set the boot conf variable from the U-Boot shell, targe
t Linux system, or the u-boot—initial—-env file directly. There are several ways to

modify boot conf.


https://mediatek.gitlab.io/aiot/doc/aiot-dev-guide/master/sw/yocto/get-started/flash/flash-g700-evk.html
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- Writing to the u-boot—initial—-env file presented in the deploy image folder

before flashing the image

y bitbake later on)
- In the U-Boot shell:

=> setenv boot conf ”you*boot*enV*var”;

#H
setenv boot conf

eo. dtho#tconf—display—dsi. dtho’

(Not recommended because it may be overwritten b

saveenv

‘#conf-mediatek gti-mt510ss—evk. dtbticonf-gpu—mali. dthoticonf—apusys. dthoticonf-vid

, saveenv

- In the target Linux system:

$ fw setenv boot conf “you-boot—env-var”

##

# fw setenv boot conf

P . . . - . . . . " L " L
ficonf-mediatek gti-mtbl0ss—evk. dtb#fconf-gpu—mali. dtbo#fconf—apusys. dtbofticonf-video. dtboffconf-displa

y —dsi. dtbo ’

Below lists available DTOs for The Globalscale MT510SS EVK.

Device Tree Blob Overlay (DTB
0) Name

apusys. dtbo

gpu—mali. dtbho

video. dtbo

display—dsi. dtbo
display—dp. dtbo
display—hdmi. dtbo
display—hdmidp. dtbo
display—dsidp. dtbo
display—headless. dtbo

camera—imx214—csi0. dtbo

camera—imx214-2lanes—csi0. dtb
)

raspberrypi-hat. dtbo
audio—sof. dtbo

Usage
Fnables APU(AI Processing Unit).
Loaded by default. Enables GPU.
Loaded by default. Enables hardware video encoder and deco
der.
Single display setup with only DSI panel enabled.
Single display setup with only DP output enabled.
Single display setup with only HDMI output enabled.
Dual display setup with HDMI and DP output enabled.
Dual display setup with DSI panel and DP output enabled
Disables all display interfaces.
GTI-MT510SS-EVK IMX214 sensor, connected to CSIO,
ne MIPI CSI
GTI-MT510SS-EVK IMX214 sensor
ne MIPIT CSI

Enable Raspberry Pi extension slot

use 4-la

connected to CSI0, use 2-la

audio—sof. dts for Sound Open Firmware (SOF) support

10
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# HDMI / DP Audio Playback

Disr;IayPort 2

R

o N

The following shows how to enable HDMI, DP and HDMI + DP audio on Globalscale MT510SS—EVK.

Only HDMI playback:

HDMI_OUT_MUX
HDMI Audio Out

(DL10 Playback)

DPTX_OUT_MUX

DP Audio Out

amixer —c mt8370evk cset name= HDMI OUT MUX' 1 [/ or using Connect, Disconnect
amixer —c mt83 set name="DPTX OUT MUX’ 0

Use aplay to play the music via an HDMI device

aplay -D hdmi dp out sample.wav

Only DP playback:

The default configuration for Genio 510/700-EVK is to enable HDMI and disable DP.
If you want to use DP audio, you need to load the dtbo file to enable DP.

To enable audio playback from a DP device, please first enable the DPTX OUT MUX.

amixer —c mt8370evk cset name= DPTX OUT MUX' 1

amixer —c mt8370evk cset name= HDMI OUT MUX 0

Use aplay to play the music via the DP device

aplay —-D hdmi_dp out sample. wav

HDMI + DP playback:

If you want to use HDMI and DP devices at the same time, remember to load the display-hdmi
dp. dtbo file and enable both the HDMI OUT MUX and DPTX OUT MUX.

12
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amixer —c mt8370evk cset name= HDMI OUT MUX 1

amixer —c mt8370evk cset name= DPTX OUT MUX 1

# Earphone / Speaker Playback & Record

The Globalscale MT510SS EVK has a 3.5mm Earphone jack which has both playback and

capture functions.

Below examples show how to use earphone to playback or record audio.

Earphone Playback:

HP Mux ‘Audio Playback’

LOL Mux ‘Open’
—_—

HP Mux ‘Open’
LOL Mux ‘Playback_L_DAC’
—_

“# amixer —c mt8370evk cset name="HP Mux’ ’Audio Playback
numid=350, iface=MIXER, name="HP Mux’
;. type=ENUMERATED, access=rw—————, values=1, items=5
Ttem " Open’
: Ttem " LoudSPK Playback’
: Ttem #2 ’Audio Playback’
Item #3 ’Test Mode’
ITtem #4 'HP Impedance’
. values=2
“# aplay -D jack speaker /mnt/test/audio/piano.wav

Playing WAVE ’ /mnt/test/audio/piano.wav’ : Signed 16 bit Little Endian, Rate 8000 Hz

Earphone Record:

PGA_L_MUX ‘AINY’

. —

PGA_L_MUX ‘AINO’

“# amixer —c¢ mt8370evk cset name="PGA L Mux’ ~AINI’
numid=366, iface=MIXER, name=" PGA L Mux’
;. type=ENUMERATED, access=rw————— ,values=1, items=3
Item #0 *None
Item #1 ~AINO’
; Ttem #2 ~AINT

: values=2

“# amixer —c mt8370evk cset name= PGAl Volume 3
numid=341, iface=MIXER, name="PGA1 Volume

: type=INTEGER, access=rw——R——, values=1, min=0, max=4, step=0

: values=3
dBscale—min=0. 00dB, step=6. 00dB, mute=0
“# arecord -D jack mic -r 48000 —f S32 LE -d 10 sample.wav

Recording WAVE ’sample.wav’ : Signed 32 bit Little Endian, Rate 48000 Hz, Mono

Mono

13
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"CAborted by signal Interrupt...

~

#

# 1s -1 sample. wav

—-rw—r—r—— 1 root root 1896044 Apr 28 18:43 sample.wav
“# aplay -D jack speaker sample.wav
Playing WAVE ’sample.wav’ : Signed 32 bit Little Endian, Rate 48000 Hz, Mono

#
Ext Speaker Playback:

The Globalscale MT510SS EVK has two external speakers (L/R), the speaker audio sig
nal is routed from earphone L/R, and an amplifier to amplify the signal.
Therefore, if the user wishes to activate the external speakers, they must also ac

tivate the earphone path.

HP Mux ‘Audio Playback’ Spk Mux ‘Connect

LOL Mux ‘Open’ S
_— e

HP Mux ‘Open’
LOL Mux ‘Playback_L_DAC’
—_—

“# amixer —c mt8370evk cset name= HP Mux’ ’Audio Playback’
numid=350, iface=MIXER, name="HP Mux’
;. type=ENUMERATED, access=rw————— ,values=1, items=5
ITtem #0 ’Open’
Ttem #1 ’LoudSPK Playback’
Ttem #2 ’Audio Playback’
; Ttem #3 ’Test Mode
Ttem #4 “HP Impedance
: values=2
“# amixer —c mt8370evk cset name="Spk Mux’ ’Connect’
numid=353, iface=MIXER, name=" Spk Mux’
;. type=ENUMERATED, access=rw—————, values=1, items=2
; ITtem #0 ’Disconnect’
; ITtem #1 ’Connect’

. values=1

# aplay -D jack speaker /mnt/test/audio/piano.wav

Playing WAVE ’ /mnt/test/audio/piano. wav’ : Signed 16 bit Little Endian, Rate 8000 Hz, Mono

14
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# Video & Audio Playback

Playback Video

# playback h. 264 video only

~

# gst-launch-1.0 -v filesrc location=/mnt/test/mp4/testl.mp4 ! parsebin ! v412h:

queue ! v412convert output—io—mode=dmabuf-import capture—io—mode=dmabuf ! queue ! waylands

ink fullscreen=true

Playback Video & Audio

## Example: output audio via HDMI

HDMI_OUT_MUX

T

DPTX_OUT_MUX
—_—

## Find audio hw device first

“# aplay -1

skip
card @: mt8370evk [mt8370-evk], device E: DL10 Playback (x) []
Subdevices: 1/1
Subdevice #0: subdevice #0
card 0: mt8370evk [mt8370-evk], device 6: DL11 Playback (x) []
Subdevices: 1/1

Subdevice #0: subdevice #0

“# amixer —c¢ mt8370evk cset name="HDMI OUT MUX' 1

“# gst-play-1.0 /mnt/test/mp4/test3 1440p vp9. webm \

——videosink “v412convert output—io—-mode=dmabuf-import capture—io—mode=dmabuf ! waylandsink
” \

—audiosink “alsasink device:hw:@,ﬁ”

Playback Audio

“# gst—launch—1.0 filesrc location=/mnt/test/audio/M50000007y9g2SbD8u. mp3 ! decode

bin ! audioconvert ! audioresample ! alsasink dcvico:hwz@,ﬁ

15
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Playback Video / Audio Test Pattern

refer https://gist. github. com/hum4n0id/cda96fb07a34300cdb2c0e314c14df0attmux—video—and—audio

gst—launch—-1.0 —v audiotestsrc freq=440 ! audioconvert ! audioresample ! alsasi

. device=hw:0,5 videotestsrc ! autovideosink

gst—launch—-1.0 —v audiotestsrc freq=440 ! audioconvert ! audioresample ! alsasi

¢ device=hw:0,5 videotestsrc ! ’video/x—raw, width=1280, height=720, format=RGB, fram

erate=60/1" | fpsdisplaysink

16
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# Camera

IMX214 Camera board

The GTI-MT510SS-EVB uses IMX214 camera sensor (csi0 — 4 lanes), it is a Bayer RAW
sensor. But public image (NDA BUILD != 1) doesn’t support Bayer RAW sensor, the cu
stomer needs to request your MediaTek contact window to get NDA repositories acces
S permission.

The private build (NDA BUILD = 1) supports both Bayer RAW sensor and YUV sensor.

The detail description you can refer to

https://mediatek. gitlab. io/aiot/doc/aiot—dev—guide/master/sw/yocto/app—dev/camera/

camera—g700—-evk—imgsensor—raw. html.

In the gti-mtb510ss—evk board, you can use the below commands to load the imx214 ca

mera sensor dtbo.

genio—flash —P tmp/deploy/images/globalscale-mt510ss—evk/ ——load-dtbo camera—imx21

4-c¢si0. dtbo —load-dtbo gpu—mali.dtbo ——load-dtbo apusys.dtbo ——load-dtbo video. dt

bo

Below section will list some commands for camera usage
# List v412 device

“# v412-ctl —list-devices

mtk-v412-camera (platform:mtkcam@):

“# cat /sys/class/video4linux/video {78, 79, 80} /name

17
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root@globalscale-mt518ss-evk :~# cat /sys/class/videod4linux/video{78,79,688}/name
mtk-v4l2-camera@8-Preview

mtk-v4l2-camera@8-Video
mtk-v4l2-camera@8-Capture

# To quickly fetch the correct node and assign the environment variable

“# declare —a VIDEO DEV=( v412-ctl —list—devices | grep mtk—v412-camera —A 3 | grep video
| tr -d "\n”")

“# printf “Preview Node\t= ${VIDEO DEV[0]}\nVideo Node\t= ${VIDEO DEV[1]}\nCapture Node\t=
$ {VIDEO_DEV[2]}\n”

Preview Node = /dev/video78
Video Node = /dev/video79

Capture Node = /dev/video80

root@globalscale-mt518ss-evk:~# printf "Preview Node\t= ${VIDEO_DEV[@]}\nVideo Node\t= ${VIDEO_DEV[1]}\nCapture Node\t= ${VIDEO_DEV[2]}\n"
Preview Node = /dev/video78
Video Node = ev/video79
Capture Node = /dev/video88

# camer preview

“# v412-ctl —d ${VIDEO DEV[0]} ——list—formats—ext
“# gst—launch—1.0 v412src device=${VIDEO DEV[0]} ! video/x—raw, width=640, height=480, format

=YUY2 ! waylandsink sync=false

# take snapshot

“# gst—launch—1.0 v412src device=${VIDEO DEV[0]} num-buffers=5 ! video/x—raw, width=1920, he

ight=1080 ! jpegenc ! multifilesink max—files=1 location=/tmp/test 1920x1080. jpg

# Show 720P Preview on Weston
# gst—launch—1.0 v412src device=${VIDEO DEV[0]} ! video/x—raw, width=1280, height=720, forma

t=YUY2 ! waylandsink sync=false &

# Record 10 seconds of FHD Video
“# gst—launch—1.0 v412src device=${VIDEO DEV[1]} num-buffers=300 ! video/x-raw, width=1920,

height=1080, format=NV12 ! v412h264enc ! h264parse ! queue ! mp4mux ! filesink location=vid

eo. mpd &

# Capture 4K JPEG image

18
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“# v412-ct]l —d ${VIDEO DEV[2]} ——set—-fmt—video=width=3840, height=2160, pixelformat=JPEG, siz

eimage=4194304 ——stream—mmap=1 ——stream—count=1 ——stream—to=capture. jpg ——verbose

19
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g Wi-Fi

The Globalscale MT510SS EVK supports the MT7921L (PCIE+USB) solution, it is a high
—performance wireless module that provides robust Wi-Fi and Bluetooth connectivit

y.

The MT7921L leverages the PCle interface for Wi-Fi and the USB interface for Bluet
ooth. It supports the latest Wi-Fi 6 standard, offering faster and more reliable c¢
onnections compared to previous Wi-Fi standards. It also supports the latest Bluet
ooth 5.2 standard for fast and reliable connections to a wide range of Bluetooth d

evices.
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O
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WEFQ AT YVO VF F rUvEew ewwwa T
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EE Wi-Fi 2.4/5GHz ANT#0
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-
o s
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Connect to Wi-Fi AP:

The Tot Yocto currently only supports Wi-Fi station mode (client). There are two m

ethods to connect the board to a Wi—-Fi network: NetworkManager and wpa supplicant.

The current BSP enables NetworkManager service by default, so you can follow below

steps to connect / disconnect the board to Wi-Fi AP.

$ nmcli device wifi connect <SSID> ifname <IFNAME> password <PASSWD>

## for example

~

#

Mbit/s

l
l

TPC-GUEST Infra 48
TPC-GUEST Infra 8

) Mbit/s
70 Mbit/s

TPC-RD Infra 48 270
97
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10:9B:CD:A8:F TPC-RD Infra 8 : Mbit/s
gti matter bg Infra 153 2 Mbit/s
:CO gti matter 2 Infra 6 2 Mbit,
:2B:44:70 TPC. RD-2. 4GHz Infra 6 95 Mbit/s 2 * WPA1 WPA2
48:EE:0C:2B:44:72 TPC. RD-5GHz Infra 149 5 Mbit/s 9 k WPAT1 WPA2
¢ nmcli device wifi connect TPC-RD ifname wlplsO password XxxXXXxX
Device “wlplsO successfully activated with *61d2d6¢cl-0ec2-40ac—9579-ac62d00bc0e0’ .
“#¢ ifconfig wlplsO
wlplsO: flags=4163<UP, BROADC , RUNNING, MULTICAS mtu 1500
inet 192. 168.100.233 netmask 255. 25" . broadcast 192. 168. 100. 255
inet6 fe80::4f52:7b2e:88bc:15¢c4 prefixlen 64 scopeid 0x20<link>
inet6 fe80: 64b:1955:e326 prefixlen 64 scopeid 0x20<1link>
ether d0:76:0 : txqueuelen 1000 (Ethernet)
RX packets 146 3 (36.7 KiB)
RX errors 0 dro runs 0 frame 0
TX packets 61 bytes (7.8 KiB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

“# ping www. google. com
PING ogle. (142. 250. 196. 196) 56 (84) bytes of data.
in—f4. 1e100. net (142.250. 196

c—in—f4. 1e100. net (142. 250. 196.

g statistics
2 packets transmitted, 2 received, 0% packet loss, time 1001ms
rtt min/avg/max/mdev = 6 /6. 56! 771/0. 205 ms
“# nmcli con show
NAME 'PE DEVICE
TPC-RD 6 C 9579—ach bcOe wifi wlplsO
usb0 e ~b697-371b-8130-fdefa9c6f529 e usbh0
Wired connection 1 36fad-990a-3804-984a-d2e1d140572a ethernet
Wired connection 2 9044161ed ethernet
“# nmcli con delete 6
ction ~TPC-RD’ (61d
“#¢ ifconfig wlplsO
mtu 1500
; txqueuelen 1000 (Ethernet)

RX packets 94¢ tes : 9 KiB)

RX errors 0 dro c overruns 0 frame 0

TX packets 85 bytes 9877 (9.6 KiB)

TX errors 0 dropped 0 overruns 0 carrier 0 collisions 0

The detail usage you can refer to https://mediatek. gitlab. io/aiot/doc/aiot-dev—guide/maste

r/sw/yocto/app—dev/Wi-Fi/Wi-Fi-common. htm]
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# Ethernet

The Globalscale MT510SS EVK has two ethernet ports, one is GbE port, another one i
s 2.5GbE (USB interface).

ETHO:
RTL8211FI-CG < AX88279

(2.5GbE)

The default image has configured the ethernet as DHCP, you can direct plug etherne
t cable to port

“# nmcli con show
NAME UuID TYPE DEVICE

Wired connection 1 08 fad—990a-: 2a  ethernet ethO

usbh0 C y ethernet usb0

Wired connection 2 071f20be—e475-368e-bf36-ad99044161led ethernet —-—

If you want to configure it by yourself, you can use the NMCLI tool to modify it

The detail usage you can refer to
https://mediatek. gitlab. io/aiot/doc/aiot—dev—guide/master/sw/yocto/app—dev/ethernet/ethern

et—common. html
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# Raspberry Pi like I/0 interface
The pin definitions are as followings:
Pin # Main Alternative Pin # Main Alternative
1 VDD_3V3 2 VDD_5V
3 12C2_SDA 4 VDD_5V
B 12C2_SCL 6 GND
7 GPT039 8 UART2_TXD GPI035
9 GND 10 UARTZ_RXD GPT036
11 GPT00 12 PCM_CLK GPI0121
13 GPTO37 14 GND
15 GPI041 16 GPIO111
17 VDD_3V3 18 GP1040
19 SPT2_MOST GPT081 20 GND
21 SPI2_MISO GPI082 22 GPT038
23 SPT12_SCLK GPT0O80 24 SPTI_CS GPTO79
25 GND 26 GPT1090
27 12C0_SDA GPI056 28 12C0_SCL GPT055
29 GPIO1 30 GND
31 GPT1026 32 DISP_PWMO GPT029
33 PWM3 GP1024 34 GND
35 PCM_SYNC GP10122 36 GPIO76
37 GPT028 38 PCM_DI GPIO 124
39 GND 40 PCM_DO GPIO_123

Before Raspberry Pi extension slot testing, the user must load the “raspberrypi-h

at.dtbo” first and then remove all jumps on J19.

DIIOIO v
AHMMM M ™

USD  UAT I
5., oI

“# fw_setenv boot conf ‘#conf-mediatek gti-mt510ss—evk. dtb#conf-video. dtbo#iconf-gpu—mali. dtho#conf-apusys. dtho#

conf-camera—imx214-csi0. dtbottconf—display—hdmidp. dtbo#fconf-raspberrypi-hat. dtbo’

“# reboot
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#t GPIO Testing
The user can use “gpioset”
ex.

# Pin#t7 (GP1039)

“# gpiodetect

hip0 [pinctrl paris] (190 lines)

ochip2 [4-003b] (8 1i
# gpioset gpiochip0 39=1

gpioset gpiochip0 39=0

gpioget gpiochipQ 3

gpioget gpiochip0O 39

##t PWM Testing

GLOBALSCALE

TECHNOLOGIES, ING.

and “gpioget” to verify the gpio lines.

370 GPIO controller

set GPI039 output high
set GPI039 output low

connect pin#7 to 3.3v, read the input status

connect pin#7 to gnd, read the input status

Test DISP PWMO & PWM3 channels, the user can use an oscillator to verify the clock

output.

“# cd

# 1s -1

total 0

lrwxrwxrwx 1 root root 0 Nov 27

lrwxrwxrwx 1 root root 0 Nov
2]

pwmchip0 —> ../../devices/platform/soc/1100e000. disp—pwm0O/pwm/pwmchip0

owmchipl => .. /.. es/platform/soc/1100£000. disp—pwmO/pwm/pwmchipl

lrwxrwxrwx 1 root root 0 Nov 27 03:24 pwmchip2 —> ../../devices/platform/soc/10048000. pwm/pwm/pwmchip2

DISP_PWMO

pwm/pwmchip0

cd pwmO

generate 1KHz duty for disp pwmO

o 1000000 > p

# echo 500000 > duty cycle

echo 1 > enable

class/pwm/pwmchip2

cat npwm

# echo 3 > export

cd pwm3

——> mt8370 has 4 pwm channels, select pwm3

generate 1KHz duty 50% clock for pwm3

: o 1000000 > p
# echo 500000 > duty cyc

echo 1 > enable
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Iﬂ‘ TELEDYNE LEC
E

Measure

Timebase 0.00 msfTrigger &
500 ps/div Auto W
500 kS 100 MSis Edge Positive

##t SPI Testing

For SPI testing, we can simply use an oscillator to verify the SPI signal, or usin
g hardware loopback for testing (short SPI MOSI (Pin#19) and SPI MISO (Pin#21)).

In current yocto BSP has “spidev test” wutility, we can send dummy data via spide

v driver.

Below is hardware loopback example:

“# 1s -1 /dev/spidevl.0
CIf—————== 1 root root 153, 0 Nov 27 03:23 /dev/spidevl. 0O
“# dd if=/dev/random of=test.bin bs=96 count=1

1+0 records in

96 bytes copi 0.000153154 s, 627 kB/s
“# spidev test -D /dev/spidevl.0 —s 400000 —i test.bin -v

< : 8
speed: 400000 Hz (400 kHz)
> 19 ED 4E 06 E5 41 D4 E5 02 A ED 4E 00 CF 1D BC 14 BC 69 A6 87 E1 88 C4 62
2 F2 C3 9E 34 66 74 AA EF ¢ A 24 48 78 75 65 08 93 F4 4F 43 B4 B4 C7 DF
BA D6 EB C8 72 4A 9A D7 E9 CO F3 00 2D 0A 49 OA E7 D6 2F 79 49 BD 0C 99

> 19 ED 4E 06 E5 D4 E5 02 EA DB 1A ED 4E 00 CF 1D BC 3C 69 A6 87 E1 88 C4 62

> F2 C3 9E 34 66 74 AA EF 54 4D BA 24 48 78 75 65 08 93 F 143 B4 B4 C7 DI 3 & ‘E CA 5|... 4ft. . TM. $Hxue. .. O

69 08 D1 BA D6 EB C8 77 72 9A D7 E9 CO F3 2D 0A 49 6 2F 79 49 BD 0C 99 C1 20 5l loeen.. wrjJ@...... .
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##t 12C Testing

For I2C testing, you can connect a sensor board to the raspberry pi extension slo
t, for example, I connect “Mikroe Temp&Hum 15 Click” board to 12C Pin (#1, #3, #
5, #9).

And then download a SHT4X sensor example code (https://github. com/Sensirion/embedd
ed-i2c-sht4x)

And following README to compile the code (modify I2C DEVICE PATH to /dev/i2¢-2), a
nd then run the code on Globalscale MT510SS-EVK device, you should can see the tem

perature and humidity value on the console

Temperature >: 22958 Humidity milli percent RH:

ity milli percent

Temperature milli ° 8 Humid
Temperature milli ° 97 Humidit
1

t
Temperature milli ° C: ¢ Humidity milli percent RH:
t

y
y milli percent RH:
y

Temperature milli ° 3 Humidity milli percent

Temperature milli ° C: 22966 Humidity milli percent RH:

##t UART Testing

For uart testing, we can use hw loopback to test, short UART TXD (Pin#8) and UART
TXD (Pin#10).

And then use picocom to open the uart port and type some characters, if uart is wo

rking you can see the characters you typed on the console.
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--baud 115200 --flow none /dev

commands

Raspberry Pi Jumper Setting

Schematic Description

VRasPi_3V3 J18 EXT_3V3

HDR1x2_100MIL_TK

HDR1x2 100MIL_TH
X - J18 : enable 3.3v power for VDD 3V3 (pin 1,

17)
AN |
J19
RasPi_URXD2_3V3 . S‘P'zgdpu.rwjﬁs.w i CTen 8 ) .
RESPIUTADZ_3V3 4 URT_RTST < L‘J‘:H_R"Tér: b J19 No Jumpers for Raspberry Pi slot
RXD o 6 4B5RX 7 485RX 9
XD RestI_SPI_CS_3VY 8 485-TX » 48{;-TX a
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# Machine Learning

Custom Use-Case

Gstreamer Wrapper

Backends

Hardware Modules [ GPU }[

Application

l

NNStreamer

.

.

L Tensorflow Lite

Neuron Runtime

|

ArmNN
(GPU/CPU)

Che

Software Stack on Genio 510/700/1200-EVK

TECHNOLOGIES, ING.

- GLOBALSCALE

Application

l

NNStreamer

Tensorflow Lite ‘
R

A

ArmNN
‘ GPU } { (GPU/CPU)

NNAPI ’

Software Stack on Genio 350-EVK

The software stack for machine learning on IoT Yocto provides various backe

nd—-accelerator approaches for the developer. Also, TensorflowLite Stable De

legate is also available as an experimental function since v24.0. Users wil

1 be able to run the inference with online Neuron Stable Delegate on MTK’ s

powerful APU.

Software Stack
Tensorflow-Lite
Tensorflow-Lite
gate
Tensorflow-Lite
legate
Tensorflow-Lite
legate
Tensorflow-Lite
table Delegate
Neuron SDK

+ GPU dele

+ ARMNN De

+ NNAPI De

+ Neuron S

Backend
CPU

GPU

GPU, CPU
VPU

MDLA, VPU
MDLA, VPU

Genio 350-E Genio 510-E Genio 700-E Genio 1200-

VK

VK

VK

EVK
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Below show some AI demo app with NNStreamer
The NNStreamer tool can refer to

https://mediatek. gitlab. io/aiot/doc/aiot-dev—guide/master/tools/nnstreamer. html

# Camera Setup

“# declare —a VIDEO DEV=( v412-ctl ——list-devices | grep mtk-v412-camera —A 3 | grep video
| tr -d "\n”")

“# printf “Preview Node\t= ${VIDEO DEV[0]}\nVideo Node\t= ${VIDEO DEV[1]}\nCapture Node\t=
$ {VIDEO DEV[2]}\n”

Preview Node = /dev/videol32  <— the CAMERA MODE ID is the camera preview node id.

Video Node = /dev/videol34

Capture Node = /dev/videol36

# NNStreamer environment setup

“# CAM TYPE=rawsensor

“# MODE=1

“# ENGINE=neuronsdk

“# CAMERA_NODE_ID="echo ${VIDEO DEV[0]} | sed ’s/[ 0-9]%//g "

Pose Detection

“# APP=pose estimation
“# python3 /usr/bin/nnstreamer—demo/run nnstreamer example.py —app $APP ——cam type $CAM T
YPE ——cam $CAMERA NODE ID ——engine $ENGINE ——performance $MODE
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Face Detection

# APP=pose estimation

“# python3 /usr/bin/nnstreamer—demo/run nnstreamer example.py ——app $APP ——cam type $CAM T
YPE ——cam $CAMERA NODE ID ——engine $ENGINE ——performance $MODE

Object Detection

“# APP=object detection
“# python3 /usr/bin/nnstreamer—demo/run nnstreamer example.py —app $APP ——cam type $CAM T
YPE ——cam $CAMERA_NODE ID —-engine $ENGINE ——performance $MODE
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# CAN Bus

The Globalscale MT510SS EVK also supports CAN FD interface, the user can use canut

ils to communicate with other devices via CAN bus.

120 Ohms

terminal resistor

Switch

CAN CAN CAN

Node#1 Node#2 Node#n

CAN_H CAN_H CAN_H

1209
1200

CAN_L CAN_L CAN_L

Below example show how to use canutils to communicate with Can Node #2.

J 2] TPv6: ADDRCONF (NETDEV_CHANGE) : canO: link becomes ready
“# ip —details link show can0
2: can0: <NOARP, UP, LOWER UP, ECHO> mtu 72 qgdisc pfifo fast state UP mode DEFAULT group default glen 1

link/can promiscuity 0 minmtu O maxmtu 0
can <FD> state ERROR-ACTIVE (berr—counter tx 0 rx 0) restart-ms 0
bitrate 500000 sample—point 0.875
. g2 10 sjw 1 brp 1
> .. 128 sjw 1..128 brp 1..256 brp inc 1
dbitrate 4000000 dsample—point 0. 700

dtq 25 dprop—seg 3 dphase—segl 3

dphase—seg2 3 dsjw 1 dbrp 1
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mep251xfd: dtsegl 1..32 dtseg2 1..16 dsjw 1..16 dbrp 1..256 dbrp inc 1
clock 40000000 numtxqueues 1 numrxqueues 1 gso max size 65536 gso max segs 65535 parentbus

spi parentdev spi0.0

# on Can Node #1
“# cansend can0 200#AC. AB. AD. AE. 75. 49. AD. D1

# candump canO &

[1] 1437
(1728 43.957328) can0 100#123

# on Can Node #2

“# candump can0 &

[1] 1456

(1728963007. 267661) can0 200#ACABADAE7549ADD1
“# cansend can0 100%12. 34. 56. 78. AB. CD

# RS485

The Globalscale MT510SS EVK supports the RS485 interface (using uart2), we only us

e the rx and tx signal for rs485. If you want to use the RS485 interface, you must
short J19 (5-6 & 7-8).

Schematic Description

J19

J19@1-2 & 3-4 : for UART1 (RS232 CTS & RTS)
J19@5-6 & 7-8 : for UART2 (RS485 RX & TX)

And also must make sure the “raspberrypi-hat.dtbo” 1is not loaded, if load

ed, please unload it.

“# fw printenv
boot conf=#conf-mediatek gti—-mt510ss—evk. dtb#conf-gpu—mali. dtbo#conf—apusys. dtboffconf-video. dtbotcon
f-camera—imx214-csi0. dtbo#conf-raspberrypi-hat. dtbo

~

#

“# fw setenv "#conf-mediatek gti—mt510ss—evk. dtb#tconf-gpu—mali. dtbottconf-apusys

dtbottconf-video. dtbotconf-camera—imx214-csi0. dtbo’

“# reboot
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A+
MTK510 N
RS485

GND

Teminal resistor

A+ B- GHND A+ B- GHND A+ B- GHND 1200

DEV#1 DEV#2 DEV#255

Below is an example using a USB to RS485 dongle connected to a Globalscale MT510SS

EVK as shown in the picture above.

In the test scenario, we simply used the uart terminal to communicate data, typed

in some characters on both sides and checked the output on the other side

510SS-EVK console
grep ttyS
] 11001100. serial: tty at MMIO 0x11001100 (irg = 299, base baud =
] printk onsole [ttySO] enabled
0.518815] 110 0. ial: ttyS1 at MMIO 0x11001200 (irq = 300, base baud = 16 00)

0. 54( ] 300. serial: t t MMIO 0x11001300 (irq = 301, e baud = 1625000)

“#p om ——baud 9600 ——flow none /dev/ttyS2
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crerlf, del
none

modem
modem

(1-port) converter

(1-port) converter

ud 57688 --flow none

lable commar

W

COMBS - Tera Term VT

Edit__Satun__Control

Window

Help
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# RS232

The Globalscale MT510SS EVK supports RS232 interface (using uartl), If you want to
use the RS485 interface, you must short J19 (1-2 & 3-4)

Schematic Description
J19
RasPURXDZ.3V3 4 ME SE24F 01 crsn < UMLCTI 9 J19@1-2 & 3-4 : for UART1 (RS232 CTS & RTS)
axp TEPESFTOEI—3 wE——) U 9 J19@5-6 & 7-8 : for UART2 (RS485 RX & TX)
TXD Raskl_oFl_C. '[5] 7 >< "

And also must make sure the “raspberrypi-hat.dtbo” 1is not loaded, if load

ed, please unload it.

~

# fw printeny

boot conf=f#conf-mediatek gti—-mt510ss—evk. dtb#conf-gpu—mali. dtbo#conf—apusys. dtboffconf-video. dtbo#con
f-camera—imx214-csi0. dtboffconf-raspberrypi-hat. dtbho

~4

“H# fw setenv "#conf-mediatek gti—mt510ss—evk. dtb#tconf—gpu—mali. dthottc apusys

dtbottconf-video. dtbotconf-camera—imx214-csi0. dtbo’

“# reboot

After reboot, you can check the kernel message to make sure the uartl is en

grep ttyS
71] 11001100. serial: ttySO at MMIO 0x11001100 (irq = 299, base baud = 1625000) is a ST16650V2

] printk: console [t ] il
1 11001200 l: t at MMIO 0x11001200 (irq = 300, base baud = 16
] 11001300. serial: t at MMIO 0x11001300 (irg = 301, base baud =
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The test scenario is similar to the rs485, using a USB to RS232 cable with null mo

dem converter connecting to PC, and then using uart terminal to communicate data.
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# M. 2 (5G Modem)

The Globalscale MT510SS EVK provides a M.2 (b—key) slot for the 5G modem.
The recommanded 5G modem is Quectel RM520N-GL.

M.2 5G Modem

Quectel
RM520N-GL

sisam [warl (A
| Isisialal [alslsls]

6ee3 €-)

o-ave Wabaag

°
€01 H !
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Schematic Description
PIN 6: FULL CARD POWER OFF# GPI012: Low to turn off the modem
PIN 67: RESET# GPIO113: Low to reset the modem
VSYS VSYS_5G
(@] (@]
J9
HDR1x2_100MIL_TH J9: Enable 5G modem power
HDR1x2_100MIL_TH
o —
o~

M.2” s SIM2 interface connects to a SIM switch, the
user can control SIM SEL (TCA9554APW 106) gpio pin to

rwr g 2 33V select eSIM or SIM2 slot
—e e 1vsm vee |12 9
eSIM -
G W]CK T JESI sim e ti2—RST VSIMLI_msO
1DAT RST s T toonr
VSIM2-2 15 2 TVZZDAT — ~ 1 ~ .
eV B s i 8 e _SE SIM SEL Function
SmMzZDATA{] | 2CLK
i on 0 %i RV Vo033V
GND NG [~Rag oot Low M. 2 SIM2 connect eSIM

FSA2567 NC =NC

High M. 2 SIM2 connect SIM2 slot (CON4)

The M.2 slot only supports USB 3.0 / 2.0 interface (no PCle), so the user m

ust configure the Quectel RM520N-GL using the USB data interface.

“# picocom —baud 115200 /dev/ttyUSB3

AT+QCFG="data_interface” {—— query current interface

+QCFG: “data interface”, {(— “1,0” means PCle interface

0K

AT+QCFG="data interface”, {—= config data interface to USB interface
OK

[Ctrl+al [Ctrl+x] to exit

After the data interface has been configured, the user must reset the device to ap

ply the change.
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Launch ‘lsusb’ to list usb devices to make sure the interface has been changed.

“# lsusb -t -v

Bus 02.Port 1: Dev 1, Class=root hub, Driver=xhci-mtk/1lp, 20000M/x2

ID 1d6b:0003 Linux Foundation 3.0 root hub

| Port 1: Dev 2, If 0, Class=Hub, Driver=hub/4p, 5000M/x2

Inc. (formerly
Port 3: Dev 4, If 0, ass=Vendor Specific Class, Driver=option
ID 2¢7¢:0801 Quectel Wireless Solutions Co., Ltd
Port 3: Dev 4, If 1, Class=Vendor Specific Class, Driver=option,
ID 2¢7¢:0801 Quectel Wireless ¢ ., Ltd
Port 3: Dev 4, If 2, Clas -~ S ific Class, Driver=option, 5000M
ID 2¢7¢:0801 Quectel Wireless Solutions Co., Ltd.
Port 3: Dev 4, * 3, Class=Vendor Specific Class, Driver=option, 5000M
ID 2¢7¢:0801 Quectel Wireless Solutions Co., Ltd.
Port 3: Dev 4, If 4, Class=Vendor Specific Class, Driver=qmi wwan, 5000M
ID 2¢7¢:0801 Quectel Wireless Solutions Co., Ltd
Port 3: Dev 4, If 12, Class=Vendor Specific Class, Driver=, 5000M
ID 2¢7¢:0801 Quectel Wireless Solutions Co., Ltd
Port 3: Dev 4, If 13, Cl Vendor Specific Class, Driver=, 5000M
ID 2¢7¢:0801 Quectel Wireless Solutions Co., Ltd.
Port 4: Dev 3, If 0, Class=Communications, Driver=cdc ncm, 5000M
ID 0b95:1790 ASIX Electronics Corp. AX 9 Gigabit Ethernet
Port 4: Dev 3, If 1, Class=CDC Data, Driver=cdc ncm, 5000M
ID 0b95:1790 ASIX Electronics Corp. AX88179 Gigabit Ethernet
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# LEDs

The Globalscale MT510SS EVK has two RGB LEDs, the led control by IS31FL3199 LED dr

iver, the user can access LEDs via sysfs

# 1s /sys/class/leds/

ledl:blue ledl:green ledl:red led2:blue led2:green led2:red

set ledl color to
# echo 128 sys/class/leds/led1\:red/brightness
# echo 0 > /s leds/ledl\:green/brightness

# echo 128 'sys/class/leds/ledl\:blue/brightness

set led2 color to
# echo 0 > /sys/class/leds/led2\:red/brightness
echo 255 > /sys/class/leds/led2\:green/brightness

# echo 0 > /sys/class/leds/led2\:blue/brightness
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# I2S Pin Header like I/0 interface

12
pAanARD

r v e, | vRavrRzwR1

R

J1

I12S Pin Header

The pin definitions are as followings:

Pin # Description Note Pin #
1 T12STIN_BCK 2
3 12STIN_DO 4
5 12502_BCK 6
7 12502_WS 8
9 12502_D1 10
11 12502_D2 12

E- GLOBALSCALE

=

Description
T2SIN_MCK
T2STIN_WS
12502_D0
12502_MCK
12502_D3
GND

TECHNOLOGIES, ING.

Note
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GTI MT510SS EVK Developer Guides

# Create new Yocto Layer

If you want to customize the BSP for your board, you can create a yocto lay

er for your board.

For example, add a new meta—globalscale—bsp for the gti—mtb510ss—evk board.

cd iot—yocto

export PROJ ROOT= pwd

TEMPLATECONF=$PWD/src/meta-rity/meta/conf source src/poky/oe—init-build-env
export BUILD DIR= pwd

$ bitbake—layers create—layer meta—globalscale-bsp
NOTE: Starting bitbake server...

Add your new layer with ’bitbake—layers add-layer meta—globalscale—bsp’

$ mv meta—globalscale-bsp $PROJ ROOT/src/meta—globalscale—bsp

# modify meta—globalscale-bsp/conf/layer. conf to add related setting
$ cat meta—globalscale-bsp/conf/layer. conf

# We have a conf and classes directory, add to BBPATH
BBPATH .= ":${LAYERDIR}”

# We have recipes—* directories, add to BBFILES
BBFILES += “${LAYERDIR}/recipes k/*.bb \
$ {LAYERDIR} /recipes—k/%*/%*. bbappend”

BBFILE COLLECTIONS += “meta—globalscale—bsp”
BBFILE PATTERN meta-g ~ale—bsp = 7 ${LAYERDIR} /”
BBFILE PRIORITY meta—globalscale-bsp = 76"

LAYERDEPENDS meta-globalscale-bsp = “rity core mediatek-bsp multimedia-layer”
LAYERSERIES COMPAT meta-globalscale-bsp = “kirkstone”
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# Add new machine setting

mkdir —p meta—globalscale—bsp/conf/machine

# Add new machine config

$ vim globalscale-mt510ss—evk. conf

require conf/machine/include/mt8370. inc

require conf/machine/include/mt7921. inc

# Kernel
KERNEL DEVICETREE = “mediatek/gti-mt510ss—evk. dtb”

# U-Boot
UBOOT MACHINE = “globalscale mt510ss evk defconfig”

# libdram
LIBDRAM BOARD NAME = “genio—-700-evk”

# OP-TEE
OPTEE_DRAM_STZE = “0x100000000”

# LK
LK_BOARD_NAME = “${LIBDRAM_BOARD_ NAME}”

DISTRO_FEATURES: append = ” dtbo ”
MACHINE FEATURES:append = ” alsa bluetooth pci usbgadget usbhost wifi tsn uc—fde”

MACHINEOVERRIDES =. “mt8370-evk:genio—510-evk:globalscale-mt510ss—evk:”

# onsemi-firmware

ONSEMI_BOARD NAME = “MediaTek Genio”

MACHINE_EXTRA_RRECOMMENDS:append = 7 \
onsemi-firmware—apl302-ar0430 \
onsemi-firmware—apl302-ar0830 \

# add custom layer to bblayers. conf

# modify build/conf/bblayers. conf, add meta—globalscale into ‘BBLAYERS’
$ cat build/conf/bblayers. conf

BBLAYERS 2= " \
/media/gti/mtk/iot-yocto/src/poky/meta \
/media/gti/mtk/iot—yocto/src/poky/meta—poky \

/media/gti/mtk/iot—-yocto/src/poky/.. /meta—qth \
/media/gti/mtk/iot—-yocto/src/poky/.. /meta—globalscale—bsp \
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# Modify u—boot

If you want to customize your u-boot code, you can use the “devtool” command to help you
build and test the u-boot
You can follow below steps to checkout and build source code, and then commit patches to u

—boot recipe.

$ MACHINE=globalscale—mt510ss—evk u—boot

# The system will checkout u-boot source to build/workspace/sources/u-boot

# please add new dts, defconfig, board files, customized code for board,

# and then please commit the change to git.

# during the development, you can run below commands to test or build bootloader

# image.

$ MACHINE=global le-mt510ss—evk bitbake —c¢ cleansstate u—boot trusted—firmware-a
$ MACHINE=globalscale-mt510ss—evk bitbake u-boot
$ MACHINE=globalscale-mt510ss—evk bitbake trusted-firmware—a

# The built artifact is located in <BUILD DIR>/tmp/deploy/images/<MACHINE>/fip.bin

O Important

It is not intuitive to determine which recipe used for modifying source tree and which recipe used for generating images

for flashing the target board. Here is the table for listing each component and the corresponding recipes used for
modification and image generation.

Recipes for modification and image generation

Component Recipe for modification Recipe for image generation Image Purpose

BL2 bl2 bl2 bl2.img DRAM initialization

BL31 trusted-firmware-a trusted-firmware-a fip.bin platform initialization

BL32 optee-os trusted-firmware-a fip.bin secure environment

BL33 u-boot trusted-firmware-a fip.bin For booting operating system
bootstrap binary used by genio-

Hownload Ik Ik Ik bin flash to initalize DRAM, storage

8 to support fastboot protocol
U-Boot Env N/A el u-boot- Generated by genio-flash from

env.bin u-boot-initial-env text file

Note that since BL31, BL32, BL33 are all bundled in single partition image fip.bin , updating the source of any one of
them requires rebuilding both the recipe for modification and the recipe for image generation.

You can run ——dry-run parameter to test before update recipe, if no error found, p

lease run ‘devtool update-recipe’ without ——dry-run parameter, the patches will
be added to u—boot git. bbappend.
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$ MACHINE=globalscale—-mt510ss—evk —append .. /src/meta—globalscale—b
sp/ u-boot

$ MACHINE=globalscale—mt510ss—evk —append .. /src/meta-globalscale/

u—boot

NOTE: Starting bitbake server...
NOTE: Reconnecting to bitbake server...

NOTE: Retrying server connection (#1)...

i . . 0 | B HA R R R
Loading cache: 100% |HatgHEHEHEHTEHEHEHEHEHEHEH AR R A S AR R T

#| Time: 0:00:00

Loaded 4496 entries from dependency cache.
NOTE: /media/gti/mtk/iot-yocto/src/poky/../meta—mediatek—bsp/recipes—bsp/u-boot/u-boot git.bb: UBOOT FW ENV FILE

set to fw_env-mmc-boot. config ETA: —:i——:1—

Parsing recipes: 100% | HHESHE Sttt e e e

Parsing of 2923 .bb files complete (2922 cached, 1 parsed). 4496 targets, 369 skipped, 0 masked, 0 errors.

NOTE: UBOOT FW ENV FILE set to fw _env-mmc—boot. config

INFO: Handling main branch (devtool)...

NOTE: Writing append file /media/gti/mtk/iot-yocto/src/meta—globalscale—bsp/recipes—bsp/u-boot/u-boot git.bbappe
nd

NOTE: Copying 0001-board-mediatek—-add-Globalscale-G510—evk—-board. patch to /media/gti/mtk/iot-yocto/src/meta—glob
alscale-bsp/recipes—bsp/u-boot/u-boot/0001-board—-mediatek—-add-Globalscale-G510—evk-board. patch

NOTE: Copying 0002-mediatek—configs—add-new-configs—for-globalscale—g5l.patch to /media/gti/mtk/iot-yocto/src/me

ta—globalscale-bsp/recipes—bsp/u-boot/u-boot/0002-mediatek—configs—add—new—configs—for—globalscale-g5l. patch
INFO: Handling branch devtool-override—qemuarm64-secureboot. ..

INFO: No patches or local source files needed updating

§ tree iot-yocto/src/meta-globalscale-bsp/

b—— conf
| —— layer. conf
| |

| | I

machine

globalscale-mt510ss—evk. conf
f—— COPYING. MIT

f—— README

I— recipes—bsp

L—— u-boot

F—— u-boot

| F—— 0001-board-mediatek—add-Globalscale-MT510SS-evk—board. patch

| L—— 0002-configs—mediatek-add-new—configs—for-globalscale-MT5. patch
L—— u-boot git. bbappend
recipes—example

L— example

L—— example 0.1.bb

# When you finish the u-boot modification, you can use

# reset the workspace

$ MACHINE=globalscale—mt510ss—evk
Starting bitbake server..
Cleaning sysroot for recipe u-boot..
Leaving source tree /media/gti/mtk/iot—yocto/build/workspace/sources/u-boot as—is; i

no longer need it then please delete it manually
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# After build completed, you can use genio—flash to update bootloader to device

$ genio—flash —P tmp/deploy/images/globalscale-mt510ss—evk/ mmcObootO bootloaders

# Modify Kernel

The step is similar to modifying the u—boot section.

checkout the linux-mtk source to workspace
$ MACHINE=globalscale-mt510ss—evk linux—mtk

# if you already have ‘linux-mtk 5. 15.bbappend’ and patches, you should apply

# these patches into workspace first.
git am ../src/meta—globalscale-bsp/recipes—kernel/linux/linux—mtk/*. patch

build the linux—mtk source code
$ MACHINE=globalscale-mt510ss—evk bitbake linux-mtk

After modify completed, you need to commit all changes to git tree
run ‘devtool update-recipe’ to update recipe
MACHINE=globalscale-mt510ss—evk —append .. /src/meta—globa

sp/ linux-mtk

$ MACHINE=globalscale-mt510ss—evk —append .. /src/meta-globalscale/

linux—mtk

# After build completed, you can use genio—flash to update kernel to device

$ genio—flash —-P tmp/deploy/images/globalscale-mt510ss—evk/ kernel

The ‘bitbake linux—mtk’ command only updates the ‘fitlmage’ image, but the kernel modu
les ( ko) on rootfs image doesn’ t update yet. so if you only update the ‘kernel’ partit
ion, it will cause the .ko load failure. You should also update the rootfs image, but upda

ting the rootfs image will take a long time.

In order to save development time, you can enable module partition for debugging proposal
S
To enable module partition support, please modify local.conf under your build folder and a

dd following lines:

INITRAMFS IMAGE = “rity-image—initramfs”
INITRAMFS IMAGE BUNDLE = ”1”

DISTRO FEATURES:append = 7 modimg”
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After saving changes, rebuild the complete image (rity—demo—image) and flash it to your ta

rget board.
Now we can make changes to the kernel recipe, and this time we only rebuild the kernel.
build the linux-mtk source code

b MACHINE=globalscale-mt510ss—evk bitbake linux—mtk

update kernel and modules image

genio—flash —P tmp/deploy/images/globalscale-mt510ss—evk/ kernel modules
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# Modify boot logo

use devtool modify bootassets—part recipe

$ MACHINE=globalscale-mt510ss—evk devtool modify bootassets—part

# replace workspace/sources/bootassets—part/oe—local-files/logo. bmp

# logo.bmp format is 24bits bitmap file

# update bootassets—part recipe
$ MACHINE=globalscale-mt510ss—evk devtool update-recipe ——append ../src/meta—globalscale—b

sp/ —dry-run bootassets—part

$ MACHINE=globalscale-mt510ss—evk devtool update-recipe ——append ../src/meta—globalscale—b

sp/ bootassets—part

# update bootassets image

$ genio—flash —P tmp/deploy/images/globalscale-mt510ss—evk/ bootassets

== End Of File ==
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