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1. Introduction

This Quick Start Guide provides an overview of how to boot the Yocto image for the VIA ARTiGO A3000 and
configure the supported hardware functions in the build.

The VIA ARTiGO A3000 Yocto 3.1 EVK is developed based on the MediaTek Yocto 3.1 BSP, and it enables the
hardware features of the VIA ARTiGO A3000.

1.1 EVK Package Contents

There are three folders in the package listed as below.

Firmware folder Description
VIA_ARTiGO_A3000_Yocto_3.1 _EVK.zip Yocto evaluation image
Document folder Description
VIA_ARTiGO_A3000 Yocto 3.1 EVK_Quick_Start_Guide.pdf Quick Start Guide
Tool folder Description
VIA_Android_USB_Driver.zip VIA USB driver
np3.0.tgz A sample test program

1.1.1 Firmware Folder Contents

VIA_ARTiGO_A3000_Yocto_3.1_EVK.zip: Contains the precompiled Yocto image for evaluating the VIA ARTiGO
A3000.

1.1.2 Document Folder Contents
VIA_ARTiGO_A3000_Yocto_3.1_EVK_Quick_Start_Guide.pdf: This Quick Start Guide provides an overview on

how to boot the Yocto image for the VIA ARTiIGO A3000 and configure the supported hardware functions in the
build.

1.1.3 Tool Folder Contents

VIA_Android_USB_Driver.zip: The VIA driver for ADB-over-USB.

np3.0.tgz: A sample program to test MTK NeuroPilot Al APU hardware acceleration..



1.2

Version Information and Supported Features

Kernel version: 4.14.87

Evaluation image: Yocto 3.1

Development based on MediaTek Yocto 3.1 BSP

Supports eMMC boot

Supports HDMI display

Supports HDMI audio output

Supports COM port as RS-232 mode (TX/RX)

Supports 10/100Mbps Ethernet port

Supports MediaTek MT6357 Line-out and Mic-in

Supports MediaTek MT6631 Wi-Fi 802.11ac and Bluetooth 5.0
Supports VIA EMIO-2573 (EC25) 4G LTE mobile broadband miniPCle module

Supports MediaTek NeuroPilot Al APU hardware acceleration



2. Image Installation

This section explains the setup procedures for booting from the eMMC.

The precompiled images are provided in the "Firmware" folder.

2.1 Installing with the Fastboot Mode

Follow the steps below to install Yocto EVK image:
Step 1
Prepare the "fastboot tool" and install the "VIA USB driver" into your Windows 10 host machine.

To get the "fastboot tool" for Windows, please refer to the "SDK Platform Tools release notes" chapter on the
Android developer website https://developer.android.com/studio/releases/platform-tools.

To install the "VIA USB driver", right-click "android_winusb" and select "Install".

VIA_Android_USB_Driver

Name Date modified Type
amd64 8/23/2021 2:05 PM File folder
i386 8/23/2021 2:05 PM File folder
] android_winusb ££2,0031.12,10 44 Catuminformati
= androidwinusbb Open y Catalot
=/ androidwinusbat4 y Catalot
Print
E Scan with Windows Defender...
& Share
Open with...
Then click "Install" when the installer opens.
Would you like to install this device software?
MName: VIA, Inc,
Publisher: VIA TECHNOLOGIES, INC.
Always trust software from "VIA TECHNOLOGIES, I Install Il Don't Install

INC.".

@ You should only install driver software from publishers you trust. How can | decide which

When the installer finishes, it will show a confirmation message "The operation completed successfully".

Step 2

Connect the Windows 10 host machine and the VIA ARTiGO A3000 through the Micro USB 2.0 port using the
Micro USB cable.

Micro USB 2.0 OTG

POWER POWER
MICRO SD USBOTG LED sw

Micro USB 2.0 port diagram


https://developer.android.com/studio/releases/platform-tools

Step 3
Plug in the AC-to-DC power adapter to power on the VIA ARTiGO A3000.

If the EVK image is not installed, the VIA ARTiGO A3000 will stop at "fastboot: processing commands" as shown
in the debug console below. Proceed to step 4 directly.

dunp:
Fb dunp:

Fastboot Mode

If the EVK image is already installed, use the following command to enter the Fastboot Mode on your Windows
10 host machine.

D:\platform-tools>adb shell reboot bootloader
t Note:

Make sure the Windows 10 host machine detects the VIA ARTiGO A3000 as an ADB device.

Step 4
Extract the VIA_ARTiGO_A3000_Yocto_3.1_EVK.zip files on your Windows 10 host machine.

To install the image, use the following command:

D:\VIA ARTiGO A3000 Yocto 3.1 EVK>set PATH=D:\platform-tools;%PATHS%
D:\VIA ARTiGO A3000 Yocto 3.1 EVK>viaflash.exe --yocto

: Operating system is Yocto

: erasing preloader partition

: installing bl2.img

: installing MBR EMMC

: installing tee.img

: erasing tee b partition

: installing boot.img

: erasing boot b partition

: installing system.img

: erasing system b partition

: installing userdata.ext4

: rebooting target system

D:\VIA ARTiGO_A3000_Yocto_ 3.1 EVK>

Step 5
Unplug the AC-to-DC power adapter to power off the VIA ARTiGO A3000.
Step 6

Unplug the Micro USB cable, press the Power Button for 2 seconds, then release it to power on the VIA ARTiGO
A3000.

When the boot process has completed, you will see the Yocto 3.1 desktop.



3. Hardware Functions

This section explains how to enable and test the hardware functions precompiled in the Yocto 3.1 EVK.

3.1 Enabling ADB Debugging

Follow the steps below to enable ADB debugging:
Step 1

Connect the Windows 10 host machine and the VIA ARTiGO A3000 through the Micro USB 2.0 port using the
Micro USB cable.

Micro USB 2.0 OTG

MICRO SD USBOTG

Micro USB 2.0 port diagram
Step 2
Power on the VIA ARTiGO A3000 to initiate the boot process.
Step 3
When the VIA ARTiGO A3000 has completed booting, use the following command to open ADB debugging.

E:\platform-tools>adb shell

3.2 Changing the Kernel Debug Level

To disable the kernel messages, modify the debug level using the following command:

root@aiv8365mlvl-aiot-emmc:~# echo 3 > /proc/sys/kernel/printk

3.3 Checking the BSP Version

To check the BSP version, use the following command:

root@aiv8365mlvl-aiot-emmc:~# cat /proc/version




3.4 DVFS

To verify the DVFS (Dynamic Voltage Frequency Scaling) function and list all the supported features, use the
following commands:

root@aiv8365mlvl-aiot-emmc:~# ls -al /sys/devices/system/cpu/cpul/cpufreq/

root root Aug 26 11:15

root root Aug 26 11:15 ..

root root Aug 26 11:15 affected cpus

root root Aug 26 11:15 cpuinfo cur freq

root root Aug 26 11:15 cpuinfo max freq

root root Aug 26 11:15 cpuinfo min freq

root root Aug 26 11:15 cpuinfo transition latency
root root Aug 26 11:15 related cpus

root root Aug 26 11:15 scaling available frequencies
root root Aug 26 11:15 scaling available governors
root root Aug 26 11:15 scaling cur freq

root root Aug 26 11:15 scaling driver

root root Aug 26 11:15 scaling governor

root root Aug 26 11:15 scaling max freq

root root Aug 26 11:15 scaling min freq

root root Aug 26 11:15 scaling setspeed

root root Aug 26 11:15 schedutil

root root Aug 26 11:15 stats

—YWXIr—XIr—X
—YWXIr—XIr—X

S e N e el el e e e e e e e T e S T TS

To check the supported and current CPU frequency, use the following commands:

:~# cat /sys/devices/system/cpu/cpul/cpufreq/scaling available frequencies

850000 918000 987000 1056000 1125000 1216000 1308000 1400000 1466000 1533000 1633000 1700000
1767000 1834000 1917000 2001000

:~# cat /sys/devices/system/cpu/cpul/cpufreq/cpuinfo cur freqg

1308000

3.5 Video playback

The VIA ARTIGO A3000 supports H.265 and H.264 video decoding up to 1080p@60fps/40Mbps.

To playback video, use the following command:

root@aiv8365mlvl-aiot-emmc:~# gst-launch-1.0 -g playbin uri=file:/data/sdal/test.
mp4 flags=0x42 video-sink="mtkmdp width=640 height=480 ! video/x-raw,format=I420 !
mtkwaylandsink" audio-sink="autoaudiosink"

3.6 Audio Output and Recording

To set up the HDMI audio output, use the following command:

root@aiv8365mlvl-aiot-emmc:~# amixer -cO cset name='000 I05 Switch'
root@aiv8365mlvl-aiot-emm # amixer -c0 cset name='001 I06 Switch'
root@aiv8365mlvl-aiot-emmc:~# aplay /data/sdal/test.wav

To disable the HDMI audio output, use the following command:

root@aiv8365mlvl-aiot-emmc:~# amixer -cO cset name='000 I05 Switch'
root@aiv8365mlvl-aiot-emmc:~# amixer -cO cset name='001 I06 Switch'

To set up the headphone and the speaker audio output, use the following command:

root@aiv8365mlvli-aiot-emmc:~# amixer -c0 cset name='Audio Amp R Switch' 1

root@aiv8365mlvli-aiot-emmc:~# amixer -c0 cset name='Audio Amp L Switch' 1
root@aiv8365mlvl-aiot-emmc:~# aplay /data/sdal/test.wav




To disable the headphone and the speaker audio output, use the following command:

root@aiv8365mlvl-aiot-emmc:~# amixer -c0 cset name='Audio Amp R Switch' 0

root@aiv8365mlvl-aiot-emmc:~# amixer -c0 cset name='Audio Amp L Switch' 0

t Note:

Before changing to different audio output device, make sure the previous audio output device is disabled.

To change the audio volume, use the following command:

root@aiv8365mlvli-aiot-emmc:~# amixer -c0 cset name='Headset PGAR GAIN' 30

numid=35, iface=MIXER, name="'Headset PGAR GAIN'

type=ENUMERATED, access=rw ,values=1,items=32

Item #0 '8Db'
Item #1 '7Db'
Item #2 '6Db'
Item #3 '5Db'
Item #4 '4Db'
Item #5 '3Db'
Item #6 '2Db'
Item #7 '1Db'
Item #8 'ODb'
Item #9 '-1Db'
Item #10 '-2Db'
Item #11 '-3Db'
Item #12 '-4Db'
Item #13 '-5Db’
Item #14 '-6Db'
Item #15 '-7Db'
Item #16 '-8Db'
Item #17 '-9Db'
Item #18 '-10Db'
Item #19 '-11Db'
Item #20 '-12Db'
Item #21 '-13Db'
Item #22 '-14Db'
Item #23 '-15Db'
Item #24 '-16Db'
Item #25 '-17Db'
Item #26 '-18Db'
Item #27 '-19Db'
Item #28 '-20Db'
Item #29 '-21Db'
Item #30 '-22Db'
Item #31 '-40Db'
: values=30
root@aiv8365mlvl-aiot—emmc: ~#

To set up the Mic-in audio recording, use the following command:

root@aiv8365mlvl-aiot-emmc:~# setup mic

root@aiv8365mlvl-aiot-emmc:~# arecord -D hw:0,3 -f S16 LE -r 16000 /data/sdal/tl.wav

3.7 Wi-Fi
To verify the Wi-Fi function, use the following command:

root@aiv8365mlvl-aiot-emmc:
root@aiv8365mlvl-aiot-emmc:
'"via test"'
root@aiv8365mlvl-aiot-emmc:
'"12345678M"
root@aiv8365mlvl-aiot-emmc:
WPA-PSK
root@aiv8365mlvl-aiot-emmc:

/tmp/wpa_supplicant
/tmp/wpa_supplicant

/tmp/wpa_ supplicant

/tmp/wpa_ supplicant

/tmp/wpa_ supplicant

add_network
set network 0 ssid

set network 0 psk
set network 0 key mgmt

select network 0




t Note:

Change the Wi-Fi AP "ssid" and "psk" to the desired values. "ssid" is "via_test" and "psk" is "12345678" in this
example.

To verify that the Wi-Fi connection works, enable the interface with the following command:

root@aiv8365mlvl-aiot-emmc:~# udhcpc -b -i wlan0
started, v1.31.1
sending discover
sending discover
sending select for 192.168.0.100
lease of 192.168.0.100 obtained, lease time 3600

3.8 Bluetooth

To enter "interactive mode" for Bluetooth function verification, use the following commands:

root@aiv8365mlvl-aiot-emmc: ~# btmw-rpc-test

increase the priority of btmw_rpc test.id4 ret:0 @ main
set btmw rpc test priority done

[Client]Func:main Line:665--->: IPC/RPC initialize

YZ rpc_init is called

<I> [BTMW RPC TEST] init ok Normal Mode
<I> [BTMW RPC TEST] running.
btmw_test cli>

For the example below, use a Bluetooth speaker to test.
First, get the Bluetooth speaker MAC address, which is "41:42:FC:81:75:7F" in this example.

To verify the Bluetooth function, use the following commands (using the speaker's MAC address in line 4 and
line 5):

btmw test cli> MW RPC GAP power 1

gé%w_test_cli> MW RPC GAP set conn disc 1 1
gé%w_test_cli> MW _RPC_GAP name mtk350
gé%w_test_cli> MW RPC GAP pair 41:42:FC:81:75:7F 1

btmw_test cli> MW_RPC_A2DP_SRC connect 41:42:FC:81:75:7F

otmw_test cli> MW _RPC_A2DP_SRC write stream /data/sdal/test.wav

btmw test cli>




3.9 MTK NeuroPilot Al APU Hardware Acceleration

We recommend running the "quant_mobilenet_v1_224 model.tflite" program included in the "np3.0.tgz"
package for testing MTK NeuroPilot Al APU hardware acceleration. To install the program, follow the steps

below:

1. Copy the "np3.0.tgz" package to a USB drive and connect the USB drive to the VIA ARTiGO A3000

system.

2. Next, extract the "np3.0.tgz" package and run the "quant_mobilenet_v1l_224 model.tflite" program

using the following commands:

root@aiv8365mlvl-aiot-emmc:~# cp /data/sdal/np3.0.tgz
root@aiv8365mlvl-aiot-emmc:~# tar zxvf np3.0.tgz
root@aiv8365mlvl-aiot-emmc:~# ncc-tflite —--arch=vpu -e
-c 11 --use-random-inputs | grep 'Inference time'
Register: in NEON :CpuBAcc

Register: in NEON :CpuRef

Start to execute the tflite model

Inference time

Start to execute
Inference time

Start to execute
Inference time

Start to execute
Inference time

Start to execute
Inference time

Start to execute
Inference time

Start to execute
Inference time

Start to execute
Inference time

Start to execute
Inference time

Start to execute
Inference time

Start to execute
Inference time

21.3495 ms

the tflite model
21.0815 ms

the tflite model
21.6855 ms

the tflite model
22.1917 ms

the tflite model
21.9525 ms

the tflite model
21.3645 ms

the tflite model
22.2333 ms

the tflite model
21.9692 ms

the tflite model
21.6476 ms

the tflite model
21.9478 ms

the tflite model
21.0036 ms

Avg Inference time: 21.6752 ms

./quant _mobilenet vl 224 model.tflite

If the program runs and displays the "Avg Inference time" result, MTK NeuroPilot Al APU hardware acceleration
is enabled and running correctly.
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