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| Introduction

* Imagine a scenario in which NUC980 board does not present neither
the network interface nor the USB host interface. There is only a USB
device interface on board by which the PC computer can communicate
with it.

* By resort to Android Debug Bridge (ADB), use Linux USB gadget
Function filesystem (FunctionFS) driver configured through configfs to
establish ADB connection, user can interact with board through ADB

shell.
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| Android Tools (Android Debug Bridge)

* Configure buildroot to select android

tools (adbd)

S make menuconfig
—>Target packages = System tools

[*] android-tools
-*- adbd
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#ystem tools

Arrow

keys navigate the menu. <Enter> selects submenus ---> (or empty

submenus ----). Highlighted letters are hotkeys. Pressing <Y>

select
<Esc><

es a feature, while <N> will exclude a feature. Press
Esc> to exit, <?> for Help, </> for Search. Legend: [*] feature

acl

*

[
[
[
[

=T 1 atop

1

] android-tools
1 fastboot
1 adb

1 attr
] audit
1 cgroupfs-mount
*%*% circus needs Python and a uClibc or glibc toolchain w/ C+
1 cpuload
1 docker-containerd
1 docker-engine
*** ofibootmgr requires a glibc toolchain w/ headers >= 3,12,
*#**% efivar requires a glibc toolchain w/ headers >= 3.12, gcc
emlog
ftop
getent
htop
**% jotop depends on python or python3 #***
iprutils
irgbalance
keyutils
kmod

< Exit > < Help > < Save >
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| Patching Android Tools

* Fetch the patches

1 https://raw.githubusercontent.com/symfund/NUC970 Buildroot/master/package/android-tools/0008-fix-adbd-failed-to-startup.patch
2 https://raw.githubusercontent.com/symfund/NUC970 Buildroot/master/package/android-tools/S99adb%?2Bserial

3. https://raw.githubusercontent.com/symfund/NUC970 Buildroot/master/package/android-tools/adb
4.

https://raw.githubusercontent.com/symfund/NUC970 Buildroot/master/package/android-tools/android-tools.mk

e Put the new files 0008-fix-adbd-failed-to-startup.patch, S99adb+serial,
adb into directory S{BR2_DIR}/package/android-tools

* Replace with the new file android-tools.mk

* Clean the build of package android-tools
S make android-tools-dirclean
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https://raw.githubusercontent.com/symfund/NUC970_Buildroot/master/package/android-tools/0008-fix-adbd-failed-to-startup.patch
https://raw.githubusercontent.com/symfund/NUC970_Buildroot/master/package/android-tools/S99adb%2Bserial
https://raw.githubusercontent.com/symfund/NUC970_Buildroot/master/package/android-tools/adb
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Configuring Linux

H . config . Linux/arm.4.4.280 Kernel Configuration
* Configure Linux to enable USB Gadget L T = e it
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
Support submenus ----). Highlighted letters are hotkeys. Pressing <Y>

includes, <N> excludes, <M> modularizes features. Press <Esc><Esc> to
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

S make linux-menuconfig

ADU devices from Ontrak Control Systems

USB 7-Segment LED Display

USB Lego Infrared Tower support

USB LCD driver support

USB LED driver support

Cypress CY7C63xxx USB driver support

Cypress USB thermometer driver support
Siemens ID USB Mouse Fingerprint sensor support
Elan PCMCIA CardBus Adapter USB Client

Apple Cinema Display support

USB 2.0 SVGA dongle support (Net2280/51S315)
USB LD driver

PlayStation 2 Trance Vibrator driver support
I0 Warrior driver support

USB testing driver

USB EHSET Test Fixture driver

iSight firmware loading support

USB YUREX driver support

Functions for loading firmware on EZUSB chips
USB3503 HSIC to USB20 Driver

USB Link Layer Test driver

ChaosKey random number generator driver support
1 1 N R N

—>Device Drivers = USB support
<M> USB Gadget Support (compiled as module)

<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<
<

VYV VY VYV Y Y VYV Y VY VY Y VYYYYY

USB Gadget Support --->

LA
=

< Exit > < Help > < Save > < Load >
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[ [ ) ]
| Configuring Linux
—Device Drivers 2 USB support > USB Gadget Support

--- USB Gadget Support
USB Gadget Drivers
<M> USB function configurable through configfs

[*] Abstract Control Model (CDC ACM)
[*] Network Control Model (CDC NCM)
[*] Function filesystem (FunctionFS)

<M> Function Filesystem

.config - Linux/arm 4.4.289 Kernel Configsuration
- Device Drivers - USB support — USB Gadget Suppor

Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
submenus ----). Highlighted letters are hotkeys.
includes, <N> excludes, <M> modularizes features.
exit, <?> for Help, </> for Search. Legend: [*] built-in [ ]

Pressing <Y>
Press <Esc><Esc> to

— Eaagef gupport

(2) Number of storage pipeline buffers
USB Peripheral Controller --->
USB Gadget Drivers
USB functions config
Generic serial bulk in/out

RNDIS
Ethernet Emulation Model (EEM)
Mass storage

*+

(I S S S S )

Audio Class 1.0
Audio Class 2.0
MIDI function
HID function
Printer function

(o W T e W B s W s W s B s B e W e W s W |

[*1] Debugging information files (DEVELOPMENT)
[*1 Debugging information files in debugfs (DEVELOPMENT)
(2) Maximum VBUS Power usage (2-500 mA)

Abstract Control Model (CDC ACM)
Object Exchange Model (CDC OBEX)
Network Control Model (CDC NCM)
Ethernet Control Model (CDC ECM)
Ethernet Control Model (CDC ECM) subset

Loopback and sourcesink function (for testing)
Function filesystem (FunctionFS)

< Exit > < Help > < Save >

< Load >
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| Android Platform Tools (adb)

e Download SDK Platform-Tools for Windows/Linux/Mac

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

* Repeat reconnect to make board online

S ./adb.exe reconnect

Jd/Products /NUC980/USB Ga -1 a Driver/adb/platform-tool

$ ./adb.exe reconnect
no dewvices/emulators fTound

Jd/Products /NUC980,/USE Ga ~ia Driver,/adb/platform-tools

$ ./adb.exe reconnect
reconnecting nuvoton-adb-dev [device]

* Use shell to interact with target through command line console

/d/Products /NUC980/USB Gadget Serial Driver/adb/platform-tools
$ ./adb.exe shell

/sys/kernel/config/usb_gadget/demo # echo "hello" > /dev/ttyGS0O
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| Configuring Serial Device in PuTTY

* PuTTY Configuation

COM port:
Baud rate:
Data bits:
Stop bits:
Parity:

Flow control:
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COM9
9600
8

1
None
None

v % DESKTOP-OTIITVM
i Audio inputs and outputs

Actions

Device Manager

ons

? X

5 Batteries
Bi tric devi -
g B:on'le r:; evices ﬁ PuTTY Configuration
uetoo
® Cameras Category:
@ computer ) Session
s Disk drives . Logging
. = Terminal
= | D-lsplay adapters " Keyboard
i Firmware . Bell
Human Interface Devices Features
= Keyboards [ Window
) Mice and other pointing device ---gpﬁea.rance
) - Behaviour
[ Monitors . Translation
@ Network adapters [ Selection
K7 Other devices Colours
H Portable Devices = COB"?CUO"
v & Ports (COM &LPT) ::P:))?y
' Standard Serial over Bluetod |  (j; ssH
f Standard Serial over Bluetocg Senal
§_USB Serial Device (COM3) - Telnet
- - ~-Rlogin
@ USB Serial Device (COM9) SUPDUP
= Print queues
n Processors
B9 security devices
[X Sensors

P Software components
I Software devices
i Sound, video and game controllers

About Help

NuDeveloper Ecosystem — Make the engineers’ job easier.

Options controlling local senal lines

Select a serial line
Serial line to connect to comg
Configure the senal line
Speed (baud) 9600
Data bits 8
Stop bits 1
Parity None -
Flow control None ~
Open Cancel

LIl
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| Testing ADB with Serial on Windows

w
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% DESKTOP-OT9ITVM

I} Audio inputs and outputs

@ Batteries

| Biometric devices

B Bluetooth

'@ Cameras

3 computer

== Disk drives

& Display adapters

i Firmware

i Human Interface Devices

= Keyboards

@ Mice and other pointing devices

3 Monitors

ZF Network adapters

K7 Other devices

Q Portable Devices

v & Ports (COM & LPT)

& Standard Serial over Bluetooth link (COM4)
W Standard Serial over Bluetooth link (COM5)

® USB Serial Device (COM9)
= "Print queues
n Processors
W7 Security devices
[ Sensors
 Software components

.\ Software devices
iy Sound, video and game controllers
S Storage controllers
i3 System devices
~ @ Universal Serial Bus controllers
§ Generic SuperSpeed USB Hub

@ Generic USB Hub

‘ Actions
|

no devices/emulators found

'Products/

$ ./adb.exe reconnect
no devices/emulators found

'Products/

$ ./adb.exe reconnect
no devices/emulators found

'Products/

$ ./adb.exe reconnect
no devices/emulators found

'Products/

$ ./adb.exe reconnect
reconnecting nuvoton-adb-dev [device]

/d/Products
$ ./adb.exe shell
/sys/kernel/config/usb_gadget/demo #
/sys/kernel/config/usb_gadget/demo #
/sys/kernel/config/usb_gadget/demo #

'Products/

./adb.exe shell
'jkerne?fconfigfusb_gadget{demo
/kernel/config/usb_gadget/demo

/sys/kernel/config/usb_gadget/demo

NUC980/USB

NUC980/USB

NUC980/USB

NUC980/USB

/NUC980/USB

UC980/USE

echo "hello"”
echo "hello"”

#

#
s/kernel/config/usb_gadget/demo # echo "hello"

#

#

/kernel/config/usb_gadget/demo

Gadget

Gadget Serial

Gadget

Gadget

Gadget

Gadget Sserial

> /dev/ttyGs0
> /dev/ttyGs0
> _/dev/ttvGs0
echo "hello from adb" > /dev/ttyGSO
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Driver/

Driver/

Driver/

Driver/

Driver/

/platform-

/platform-

/platform-

/platform-

/platform-

/platform-
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