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1. Introduction

This Quick Start Guide provides an overview of how to boot the Android image for the VIA VAB-950 and
configure the supported hardware functions in the build.

The VIA VAB-950 Android 10.0 EVK is developed based on the MediaTek Android 10.0 BSP, and it enables the
hardware features of the VIA VAB-950.

1.1 EVK Package Contents

There are three folders in the package listed as below.

Firmware folder Description
VIA_VAB-950_Android_10.0_EVK.zip Android image and scatter-loading file

Document folder Description
\G/Ilﬁa\e/ﬁz—?SO_Android_lO.O_EVK_Quick_Start_ Quick Start Guide

Tool folder Description

Driver_Auto_Installer_EXE.zip MTK USB cable driver
UniversalAdbDriverSetup.zip Universal ADB driver
SP_Flash_Tool_exe_Windows.zip MTK SP Flash Tool

1.1.1 Firmware Folder Contents

VIA_VAB-950_Android_10.0_EVK.zip: contains scatter-loading file and the precompiled Android image for
evaluating the VIA VAB-950.

1.1.2 Document Folder Contents

VIA_VAB-950_Android_10.0_EVK_Quick_Start_Guide.pdf: This Quick Start Guide provides an overview on
how to boot the Android image for the VIA VAB-950 and configure the supported hardware functions in the
build.

1.1.3 Tool Folder Contents

Driver_Auto_lInstaller_EXE.zip: MTK USB cable driver.
UniversalAdbDriverSetup.zip: Universal ADB driver.

SP_Flash_Tool_exe_Windows.zip: MTK SP Flash Tool.



1.2 Version Information and Supported Features

e Kernel version: 4.14.141

e  Evaluation image: Android 10.0

e Development based on MediaTek Android 10.0 BSP
e  Supports eMMC boot

e Supports HDMI display

e  Supports HDMI audio output

e Supports MIPI DSI capacitive touch panel

- AUO 10.1" B101UANO01.7 (1920%x1200)
- eGalax I2C touch
e  Supports COM1 as RS-232 mode (TX/RX) and COM as debug port

e Supports two 10/100Mbps Ethernet ports

e  Supports MediaTek MT6358 Headphone and Mic-in

e Supports MediaTek MT7668 Wi-Fi 802.11ac and Bluetooth 5.0

e  Supports VIA EMIO-2574 (SIM7600JC-H) 4G LTE mobile broadband miniPCle module
e Supports MIPI CSI OV5648 camera module

e Supports MediaTek NeuroPilot Al APU hardware acceleration



2. Image Installation

This section explains the setup requirements for booting from the eMMLC.

The scatter-loading file and precompiled image are provided in the "Firmware" folder.

2.1 Installing with the SP Flash Tool

The first step is to install the "MTK USB cable driver" and "Universal ADB driver" into your Windows 10 host
machine.

Then connect the Windows 10 host machine and the VIA VAB-950 through the Micro USB 2.0 port using the
Micro USB cable.

Micro USB 2.0

L L (-

Micro USB 2.0 port diagram

Next, on the VIA VAB-950, set the two OS image jumpers (J7 and J5) to download mode as shown in the

diagram below.
: 1
2
.3

1
2
3

| Normal mode Download mode | Normal mode Download mode

OS image jumpers diagram

J5 and J7 Settings Pin 1 Pin 2 Pin 3
Normal mode (default) | Open Short Short
Download mode Short Short Open

OS image jumper settings

Extract the VIA_VAB-950_Android_10.0_EVK.zip file, and run the flash_tool.exe from the SP_Flash_Tool_exe_
Windows folder on your Windows 10 host machine.

In the "Scatter-loading File" box, choose the MT6771_Android_scatter.txt from the \Firmware\ folder.

Next, click the drop-down arrow and select the "Download Only". Then click the "Download" button.



Welcome Format Diownload Readback Memory Test

4 ©
Diownload Btop
Download-Agent | EAVIABSP_EVE\YAB-9500P_Flash_Tool_exs_Windows_v5.1936.00 D00V TE _AlnOne_DA bin | !El chonse |

IScather—].Darlmg Fil: |EAVIABSP_EVE\YAB-950\ndroid 10087 AB-950_Android 10.0_BSP_v1 0.0V AB-950_Android 10_BSP_v10 ELZUZEIIIUE\anwaxe\EVK\FlashToollmagesMTﬁ?TlJur\zl iE choose |I

Anthentication File | Ia IE choose |
Download Only >
! MName i Begin Address I End Address i Region i Lacation
praloadar | 0x0000000000000000 | 0x000000000003fe93  EMMC_BOOT1_BOOT2 EAVIANBSP_EVIQVAB-9504Android 10.04WAB-950_Android10.0_BSP v1.0.0%AB-95...
| vbmets | 0xDDDOCODD03688000 | DXD0OCO00003688HF  EMMC_USER E:\WVIA\BSP_EVK\VAB-950\Android10.0\WAB-050_Android10.0_BSP v1.0.0\WAB-05...
vbmeta_vendor | 0x0000000004688000 0x0000000004688Hf  EMMC_USER EAWIANBSP_EVIN\WAB-8500Android 10.04\VAB-950_Android10.0_BSP_v1.0.0YWAB-95...
scpl Ox0000000010600000 | 0x0000000010699%ebf | EMMC_USER EAWIAYBSP_EVI\WAB-8500Android 10.04\WAB-950_Android10.0_BSP_v1 0.0VWAB-95...
£ |sspm_t 0x0000000011200000 | 0xD0D000001127912F EMMC_USER EAVIAVBSP_EVK\VAB-050\Android10 D\WAB-950_Android10.0_BSP_vi D.0VWAB-05
[ [ cam_vpul IUKUOU'ODQDO‘I 1400000 | 0<000000001159381f  EMMC_USER EXVIANBSP_EVK\VAB-9500Android 10.04WAB-950_Android 10.0_BSP_v1.0.0\VAB-95...

[~} | cam_vpu3 | 0x0000000013200000 | 0x0000000013222abf EMMC_USER ENVIANBSP_EVIOVAB-9504Android 10.04AB-950_Android10.0_BSP_v1.0.0VAB-95...
k2 | 0x0000000012200000 | 0x000000001 22cdcof EMMC_USER EXVIANBSP_EVIOVAB-950hAndroid 10.04AB-250_Android10.0_BSP_v1.0.00WAB-95...

M loge 0x000000001c300000 | 0x000000001c5bc5cf  EMMC_USER ESWIANBSP_EVIOVAB-950NAndroid 10.04WAB-050_Andraid10.0_BSP_v1.0.0%AB-05...

[ teet 0x000000001d 300000 0x000000001d3248df | EMMC_USER EXVIANBSP_EVIOVAB-9500Android 10.04AB-250_Android10.0_BSP_v1.0.0N\WAB-95...

| 0x000000001e000000 | 0xD0000000790a2ba3 EMMC_USER EXVIAWBSP_EVIOVAB-9504Android 10.04AB-350_Android10.0_BSP_v1 0.0VWAB-95

B userdata 0x0000000113000000 | 0x00000001190d710b | EMMC_USER EAVIANBSP_EVIC\VAB-950hAndroid 10.04\VAB-950_Android 10.0_BSP_v1 0.0\VAB-95_..

Plug in the AC-to-DC power adapter to power on the VIA VAB-950.
t Note:
Make sure the Windows 10 host machine detects the VAB-950 as ADB device.

Press and hold the SW3 button + Reset button at the same time and then release them.

nn

SW3 button diagram




Reset button diagram
If the bar on the Flash_Tool becomes red, it means the image installation has started.

If the color does not change, press the Reset button + SW3 button at the same time again and then release
them.

Welcome Format  Download Readback Memory Test
A 4 O

Denwnload Sop
Dawnleal-dgent  EAVIABSP_EVK\WAB-9500F_Flash_Tool_exe_Windows_v5.1936.00 000WMTK_AllnOne_DA bin _ choos
Seatir-loding File [ENVIA\BSF_EVK\WAB-G500 octo2 6WAB-950_Yocioa 6_BSE_v0 3 00 AB-950_Y ook 6_ESE_vD 30_2020071 TiFirmwar EY K Flesh ToolmagesM 18183 _Yock_AIT| || choos,
Authentication File ] 77 choos

! MName | Begin Address End Address | Region Location

ke 0x0000000000000000 | (:0000000000045bff | EMMC_BOOT 1_BOOT2 | EAVIA\BSP_EVIK\VAB-950\Yocto 2 B\WAB-950_Yocto2.6_BSP_v0.3.0NVAB-950 Yocto2 6_..
L] .

‘| boot b 0x0000000002408000 | (:0000000003d26f81 |EMMC_USER EAVIAVBSP_EVI\VAB-950 Yocto2 B\WAB-950_Yocto2 6_BSP_v0. 3. 0\VAB-950 Yocto2 6_

=

cam_vpu_b | 0x0000000005308000 | 0x0000000005caddof | EMMC_USER EAVIANBSP_EVE\VAB-950WYoctod B\WAB-950_Yocto2 6_BSP_v0.3.0N\VAB-950_Yocto2 6_.
L]

spmiw Onc0000000007 108000 | 0xD000000007111.ac8 | EMMC_USER EAVIA\BSP_EVI\VAB-850NYocto 2 B\VAB-950_Yocto2 6_BSP_v0.3.0NVAB-950 Yocto2 6_.
=

teea Ox0000000007408000| 0x00000000074475 |EMMC_USER EAVIA\BSP_EVK\VAB-950\Yocto2 6\VAB-950_Yocto2.6_BSP v0,3.0\VAB-950 Yocto2.6_...
L] .

system_a | 0x0000000007208000| 0x0000000033ebefff |EMMC_USER EMVIANBSP_EVENVAB-950\Yoctod B\WAB-950_Yocto2 6_BSP_v0.3.0N\VAB-950 Yocto2.6_
L |

userdata 7860B000| 0x0000000079c07Hf |EMMC_USER EAVIA\BSP_EVIQ\VAB-950NYocto2 B\WAB-950_Yocto2 6_BSP_v0.3. (WVAB-950 Yocto2 6_ .

1267Mis 290.71K 'EMMC = High Speed 002 MediaTek USE Port (COMA)

When the image installation is completed, the color of the bar will change to yellow. Then you will see the
"Download OK" pop-up message as shown below.




Welcome Format  Download Readback Memory Test

Diownload Stop
Download-A gent iE:WIA\BSF_EVK\VAB—95U\§P_Flash_Tool_e}oe_WmdDws_v5.1936.UEI 0004 TE _ANnOne DA bin | [ choose |

Scatter-loading File iE'\VIA\ESP_EVK\VAE-QSD\Yncth EWAB-950_Yoctn2 6_BEP_v0 3 00V AB-950_Yocto2 6_BSP_v0.3.0_202007 1 7\Fimyare\E VENFlash Toollmage st TElES_Ynch_AIVi::

Anthentication File i E= E chooz |
Download Cily >

Bl Mame I Begin Address I End Address | Region | Location

| 0x0000000000000000 | 0x0000000000045bff |EMMC_BOOT1_BOOTZ | EA\VIANBSP_EVKNWAB-850\Yocto2.6\WAB-850_Yocto2.6 BSP_v0.3.0\VAB-950 Yocto2 6._...
|

| |

0x0000000002408000 | OxD000000003d26f81 | EMMC_USER | EAVIANBSP_EVICVAB-950 Yo cto 2 B\WAB-950_Yocto2 6_BSP_vD.3.0\WAB-950 Yocto2 6.
| | | |

0x0000000005308000 | 0x0000000 BSP_EVINWAB-950YYocto 2.6\ WAB-950_Yocto2.6_BSP_v0.3.00\WVAB-950 Yocto2.6_..
! Ll & Download Ok ><\ _EVKY C\Yocto2.6Y _Yacto2.6_BSP_v0.3.0V ' Yocto2.6_.

— ! BSP_EVIOWVAB-950NYocto 2 B\WAB-950_Yocto2 6_BSP_v0.3.0\VAB-350 Yocto2 6_...

! NBEP_EVKNWAB-950NYocto 2 B\WAB-950 Yocto2 6_BSP_vD.3.0\WAB-850 Yocto2 6_...

:system_a :DxOOODOOUOOTeUSOUO: 0xCO000R ! hBSP_EVIOWVAB-950NYocto 2. B\WAB-950_Yocto2 6_BSP_v0.3.0\VAB-350_Yocto2 6_...

[v] userdata | 0x0D000000078608000

Ox 00000000 T aC0 T VIVIC_USER TELWVIAWBEP_EVIOOWAB-8504 Yocto2 6\VAB-950 Yocto2 6_BSP_v0.3.00\AB-950 Yocto2 6 ...

[userdata] Dawilosd Flash 100%

11 7005 | 2200M | |[EMMC | HighSpeed | 052 | MediaTek USE Fort (COM4)

Unplug the AC-to-DC power adapter to power off the VIA VAB-950.
Set the two OS image jumpers (J7 and J5) back to the normal mode setting.
Unplug the Micro USB cable, press the Power Button for 2 seconds, then release it to power on the VAB-950.

When the boot process is completed, you will see the Android 10.0 desktop.



3. Hardware Functions

This section explains how to enable and test the hardware functions precompiled in the Android 10.0 EVK
including using the debug console.

3.1 Using the Debug Console

The first step is to connect the host machine and the VIA VAB-950 through the COM connector labeled as
"COM". Use a serial port communication program such as PuTTY or Tera Term to connect the debug console.
Set the console Baud Rate to "921600".

nn

VAB-850

| com

COM connector diagram
Next, power on the VIA VAB-950 to initiate the boot process.

When the boot process is completed, you will log in to the debug console.

3.2 Changing the Kernel Debug Level

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

console:/ # su

console:/ # echo 3 > /proc/sys/kernel/printk

3.3 Checking the BSP Version

To check the BSP version, use the following command:

console:/ # 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:

/sys/devices/system/cpu/cpu0/cpufreq/

root 4096 06:34 affected_cpus

root 4096 06:34 cpuinfo_cur_ freq
root 4096 06:34 cpuinfo max freqg
root 4096 06:34 cpuinfo min freqg




4096 2020-04-06 06:34 cpuinfo transition latency
4096 2020-04-06 06:34 related cpus
4096 2020-04-06 06:34 scaling available frequencies
o 4096 2020-04-06 06:34 scaling available governors
o 4096 2020-04-06 06:34 scaling cur freq
[e]e) 4096 2020-04-06 06:34 scaling driver
system system 4096 2010-01-01 00:00 scaling governor
system system 4096 2010-01-01 00:00 scaling max freq
system system 4096 2010-01-01 00:00 scaling min freq
root root 4096 2020-04-06 06:34 scaling setspeed

1
1
1
1
1
1
1
1
1
1

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

:~# cat /sys/devices/system/cpu/cpul/cpufreq/scaling available frequencies
1989000 1924000 1846000 1781000 1716000 1677000 1625000 1586000 1508000 1417000 1326000
1248000 1131000 1014000 910000 793000

:~# cat /sys/devices/system/cpu/cpul/cpufreqg/cpuinfo cur freqg
793000

3.5 Display

There is no need to to set the display device. If you connect an HDMI display, HDMI output will be
automatically enabled after booting. If you connect an LCD panel, LCD panel output will be automatically
enabled after booting.

3.6 Camera

You must connect the CSI camera before booting the VIA VAB-950 after the image installation.

Click the “Camera” APK on the Android desktop to verify the camera function.
‘F‘

Camera

If the CSI camera is connected correctly, but there is no “Camera” APK on the Android desktop, go to “Settings
-> System -> Advanced -> Reset options” and press “Erase all data (factory reset)” to restart the system.

The “Camera” APK will be generated after the system is rebooted.

&« Reset options
Reset Wi-Fi, mobile & Bluetooth

Reset app preferences

Erase all data (factory reset) |




3.7 MTK NeuroPilot Al APU Hardware Acceleration

We recommend that you install the third-party APK “image_classification_MobileNet_app-debug.apk” for
verification.

To enlarge the logcat buffer to 64MB, use the following command.

console:/ # logcat -G 64M

To enable the NeuroPilot relative log for getting the NN relative log in logcat, use the following command:

sSu

setprop debug.nn.vlog 1

setprop debug.neuropilot.apu nn.log 1
setprop debug.neuropilot.gpu nn.log 1
setprop debug.neuropilot.arm nn.log 1

Run the third-party APK “image_classification_MobileNet_app-debug.apk”.
Then choose “Model: Quantized” and “Device: NNAPI”.

1F TensorFlow

TFL Classify

cash machine 19.61%

Frame 640x480
Crop 224x224
View 480480
Rotation -180

Inference Time 44ms

Threads - NA +

Madel Quantized ~

Device NNAPI b

To check that the NeuroPilot Al APU hardware acceleration is enabled, use the following command:

console:/ # logcat | grep findBestDeviceForEachOperation

11-05 04:31:15.502 3728 6893 I ExecutionPlan:

odelBuilder: :findBestDeviceForEachOperation (CONV_2D) = 0 (apunn)
11-05 04:31:15.502 3728 6893 I ExecutionPlan:

odelBuilder: :findBestDeviceForEachOperation (DEPTHWISE CONV 2D) =
11-05 04:31:15.502 3728 6893 I ExecutionPlan:

odelBuilder: :findBestDeviceForEachOperation (CONV_2D) = 0 (apunn)
11-05 04:31:15.502 3728 6893 I ExecutionPlan:

odelBuilder: :findBestDeviceForEachOperation (AVERAGE POOL 2D) = 0 (apunn)
11-05 04:31:15.502 3728 6893 I ExecutionPlan:

odelBuilder: :findBestDeviceForEachOperation (CONV_2D) = 0 (apunn)

11-05 04:31:15.502 3728 6893 I ExecutionPlan:

odelBuilder: :findBestDeviceForEachOperation (RESHAPE) 0 (apunn)

11-05 04:31:15.503 3728 6893 I ExecutionPlan:

odelBuilder: :findBestDeviceForEachOperation (SOFTMAX) 0 (apunn)

t Note:

When the value 0 is displayed, it means that the APU hardware acceleration is enabled.
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