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1 OVERVIEW

This document describes the Linux Environment Image which provides users with a packaged Linux
platform to develop their applications on NUC980/NUC970 series EVBs. It is integrated with relevant
kits of NUC980/NUC970 development environment, so users can skip the installation process, and
only need to focus on programming applications. A Linux platform is needed to build Linux kernel, U-
Boot, and applications using the Linux compiling toolchain. In this user manual, we take NuMaker
NUC980 IloT as the target board for example.

The Linux Environment Image includes the following contents:

. Linux platform: ubuntu-18.04.3-desktop-amd64.

. GCC 4.8.4 crLinuxs compiler with EABI support.

. uClibc-0.9.33

. Binutils-2.24

. Demo program for device drivers, busybox, mtd-util, and other open source applications.
) Linux 4.4 kernel source code and NUC980/ NUC970 device drivers.

U-Boot 2016.11 source code including NUC980 device drivers.

1.1 Development Environment

The Linux Image runs on a virtual machine. PC can communicate with NUC980/NUC970 series via
UART, as well as debug port. The above interface can be used to load the binary file to EV board for
execution or debugging. The USB interface can be used by NuWriter to program NAND, SPI, and
eMMC. Figurel-1 is an example of the development environment.

Vi rtu.al Windows
Machine
Linux
Micro USB cables develop
platform
Nuvoton NuWriter v1.14
Download codes nuvoTon
1 an d Select target chip :
NUC380 sei
i boot from USB ==
5 Select DDR parameter :
=C ——— ] | iFem =
3 ﬂNucemosz.m; v]
g
9 PC f it | Continue) |

n

M Auto to countinue

Figure 1-1 Development Environment Setup
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2 LINUXIMAGE INSTALLATION

2.1 System Requirement
The Linux Environment Image provides a Linux operating system running on VMware.

This chapter introduces how to install VMware virtual machine, and the steps to install the Linux
Environment Image.

2.2 Download and Install VMware Virtual Machine

The VMware provides free virtual machine VMware Workstation Player 15.5 for users to download
from VMware official website http://www.VMware.com/. User can select Downloads - “Workstation
Player” and then click “VMware Workstation 15.5 Player for Windows”. Please refer to Figure 2-1
and Figure 2-2.

vmware Q @®us % 1-87-486-9273 | Communities | Store | Login »
VMwareCloud  Products  Solutions  Support  Professional Services Partners  Company

Downloads

Free Product Downloads
Product Downloads

Free Product Trials & vSphere Hypervisor (4 vCenter Converter @

orkstation Player Software Manager

VMware Remote Console 4

Figure 2-1 Download VMware Workstation Player

Products »  Workstation Player » Try VMware Workstation Player

VMware Workstation Player
VMWARE

WORKSTAT'ON VMware Workstation Player is an ideal utility for running a single virtual machine

on a Windows or Linux PC. Organizations use Workstation Player to deliver

PLAYER managed corporate desktops, while students and educators use it for learning
and training
L

The free version is available for non-commercial, personal and home use. We
also encourage students and non-profit organizations to benefit from this
offering

Commercial organizations require commercial licenses to use Workstation
Player.

Need a more advanced virtualization sclution? Check cut Workstation Pro.

Try Workstation 15.5 Player for Windows Try Workstation 15.5 Player for Linux
@ Download Now » & Download Now »

Figure 2-2 Download VMware Workstation Player for Windows
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After the download is complete, following next steps to install VMware Workstation Player.

Note: Make sure to enable Virtualization of BIOS before installing VMware:

Windows 7 x64 - VM

This wirtual machine is configured for 64-bit quest operating systems.
Haowever, 64-bit operation is not possible.

This host supports Intel VT-x, but Intel YT-x is disabled.

Intel ¥T-x might be disabled if it has been disabled in the BIOS/frmware
settings or the host has not been power-cyded since changing this setting.

(1) verify that the BIOS/firmware settings enable Intel ¥T-x and disable
‘trusted execution.'

(2) Power-cydle the host if either of these BIOS ffirmware settings have been
changed.

(3) Power-cydle the host if you have not done so since instaling VMware
Workstation.

{4) Update the host's BIOS ffirmware to the latest version,

For more detailed information, see hitp: fivmware.com/info?id=152,

Figure 2-3 VMware Installing Fault
Follow the procedure below to solve the problem:
+ Enable Virtualization from BIOS before installing VMware, refer to Figure 2-4.
1. Restart computer.
2. Log into the BIOS screen when booting.
3. Select configuration, then select Intel virtual technology. The system is disabled by default.
4. Change disabled to enabled.
5. Save the settings and restart.

*  There will be some differences depending on each BIOS.

ThinkPad Setup
Date/T ine Security

Config Startup Restart

Hain

Item Specific Help

» UEFI BIOS Update Option
» Memory Protection

» 1/0 Port ficcess

| » Internal Device Access
» Anti-Theft

» Secure Boot

» Intel (R) SGX

» Device Guard

Help 14 Select Item +/ Change Values F9  Setup Defaults
Esc Exit ¢+ Select Menu Enter Select » Sub-Menu F10 Save and Exit
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Uirtualization Item Specific Help
. Intel (® Virtualization Technology When enabled, a UMM
[Enabled] can utilize the
Intel (R) UT-d Feature [Enabled] additional hardware

capabilities provided
by Intel (R
Uirtualization
technology.

Help 11 Select Item +/- Change Ualues F9 Setup Defaults
Exit ¢+ Select Menu Enter Select » Sub-Menu F10 Save and Exit

Figure 2-4 BIOS Setting

ﬂ VMware Workstation 15 Player Setup - X

Welcome to the VMware Workstation 15 Player

Setup Wizard
VMWARE
WORKSTATION
155
. The Setup Wizard will install YMware Workstation 15 Player

on your computer, Click Mext to continue or Cancel to exit
the Setup Wizard.

Copyright 1938-2019 YWMware, Inc. All rights reserved. This
product is protected by U.S. and international copyright and
intellectual property laws, YMware products are covered by
one or more patents listed at:

Cancel

ﬁ Whtware Warkstation 15 Player Setup - *

End-User License Agreement

Flease read the following license agreement carefully.

VMWARE END USER LICENSE AGREEMENT 2

PLEASE NOTE THAT THE TERMS OF THIS END USER
LICENSE AGREEMENT SHALL GOVERN YOUR USE
OF THE SOFTWARE, REGARDLESS OF ANY TERMS
THATMAY APPEAR DURING THE INSTALLATION OF
THE SOFTWARE.

[A11 accept the terms in the License Agreement

Print Back Cancel
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ﬁ Whtware Workstation 15 Player Setup — *

Custom Setup
Select the installation destination and any additional features,

Install to:
C:\Program Files (x86)\WMware\WMware Player) Change...

[]Enhanced Keyboard Driver (a reboot will be required to use this feature)
This feature requires 10MB on your host drive,

ot ==

ﬁ VMware Workstation 15 Player Setup — >

User Experience Settings

Edit default settings that can improve your user experience,

[ Check for product updates on startup
When VMware Workstation 15 Player starts, check for new versions of the
application and installed software components.

I:| Join the YMware Customer Experience Improvement Program

VMware's Customer Experience Improvement Program Ll
(“CEIP”) provides VMware with information that enables
VMware to improve its products and services, to fix

problems, and to advise you on how best to deploy and use
our products. As part of the CEIP, VMware collects technical ,

Learn More
= Covce
ﬁ Vhware Workstation 15 Player Setup — >
Shortcuts

Select the shortouts you wish to place on your system.

Create shortcuts for VMware Workstation 15 Player in the following places:
Desktop

Start Menu Programs Folder

= Concs
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ﬂ Vhware Workstation 15 Player Setup — i

Ready to install VMware Workstation 15 Player

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard.

= ==

Figure 2-5 Install VMware Workstation Player
Open VMware Workstation 15 Player.

VMware Workstation 15 Player (Non-commercial use only) — [m] x

=
Player ~ 0

B Vicicome to Viware

Workstation 15 Player

Create a New Virtual Machine
| I Create a new virtual machine, which will then be added to

the top of your library.

Open a Virtual Machine

Open an existing virtual machine, which will then be added
to the top of your library.

Upgrade to VMware Workstation Pro

Get advanced features such as snapshots, virtual network
management, and more.

Help

View online help.

This product is not licensed and is authorized for non-
commerdial use anly. For commercial use, purchase a
license. Buy now.

SON" Nai

Figure 2-6 Virtual Machine Menu

2.3 Download and Open Linux Environment Image
Download the image resource "NUC980_970 Linux environment on VMware" at the following URL:

https://www.nuvoton.com/products/microprocessors/arm9-mpus/nuc980-industrial-control-iot-
series/?group=Software&tab=2

Decompress ubuntu_NUC970 980 Linux.zip to ubuntu_NUC970_980 Linux folder, then refer to
Figure 2-7 and the procedure below to open Linux Environment Image.

1. Open a Virtual Machine
Select "Ubuntu 64-bit_nuvoton.vmx" under ubuntu_NUC970_980_Linux folder.

2
3. The Linux Environment Image is loaded now. Click "Play virtual machine".
4

You will see messages when opening a new image, refer to Figure 2-7 to click the options.
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VMware Workstation 15 Player (Non-commercial use only) - =] X

—

[m]

Lt

N Weicome to VMware

Workstation 15 Player

Player ~

Create a New Virtual Machine

[ | _{_l Create a new virtual machine, which will then be added to

the top of your library.

Open a Virtual Machine

D? EI Open an existing virtual machine, which will then be added
to the top of your library.

Upgrade to VMware Workstation Pro
Get advanced features such as snapshots, virtual network
managemen

t, and more.

Help
View online help.
{\( This product is not licensed and is authorized for non-
yav commercial use only. For commercial use, purchase a
license. Buy now.
Open Virtual Machine b4
1~ « 0% » ubuntu_NUCI70_ 380 Linux w Search ubuntu_NU
Organize = Mew folder ==
=" MName Date modified Type Size
» Ubuntu 84-bit_nuvoton-0dc7f8c2.vmem.... File folder
] Ej Ubuntu 84-bit_nuvoton.wmx VMiware virtual m... 3KE
¥
File name: | Ubuntu 64-bit_nuvoton.vmx v| All supported files (*wvme™.ovf;
VMware Workstation 15 Player (Non-commercial use only) — m] X
=
Playerv P ~ sk

Yo

Ubuntu 64-bit_nuvoton

State: Powered Off
0S: Ubuntu 64-bit
Version: Workstation 15.x virtual machine
RAM: 2 GB

Play virtual machine

r[ Edit virtual machine settings
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Player ~ [Elj

Ubuntu 84-bit_nuvoten - ViMware Workstation 15 Player

e This virtual machine might havk been moved or copied.

In order to configure certain management and networking features,
YMware Player needs to know if this virtual machine was moved or copied.

If you don't know, answer "I Copied It

I Moved It I Copied It Cancel

Player ~

Ubuntu 64-bit_nuvoton - YMware Workstation 15 Player

F ) Cannot connect the virtual device sata0: 1 because no

. corresponding device is available on the host.
Do you want to try to connect this virtual device every time you
power on the virtual machine?

Figure 2-7 Open Linux Environment Image

An Ubuntu login window will show up after installation is complete. Log in with the username "nuvoton"
and the password is "user".
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@ o

Cancel

Figure 2-8 Login Linux Virtual Machine

Check if Time Zone is identical to your location.

< Details Date & Time
+ About
& users

;}utomangumg Zone [ Tor

% Default Applications

[I'ime Zone CST (Taipei, Taiwan)

Time Format 24-hour ¥

Figure 2-9 Time Zone Setting

Find NUC970_Buildroot-master folder under personal folder "Home".

Q = o
Recent — P -
& m W I | RS
Desktop  Documents Downloads  Music NUc970_ |  Pictures Public
Desktop Buildroot-
master

Documents

Downloads - 1 j A

Misic Templates  Videos  Examples

Pictures

Videos

=
D
3
a
L]
@

Trash

o

Other Locations

Figure 2-10 NUC970_Buildroot-master Folder

The NUC970_Buildroot-master folder contains everything needed to develop Linux kernel, uboot and
applications.

Buildroot is a simple, efficient and easy-to-use tool, which is a set of Makefiles and patches that
simplifies and automates the process of building a complete and bootable Linux environment for
an embedded system through cross-compilation.

NUC980 and NUC970 use identical Linux kernel source code and device drivers. According to what
EVB used, set the corresponding configuration file.

If users need to modify buildroot parameters, use command "make menuconfig" to set the
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configuration of buildroot.
Now, the Linux platform is set up successfully. The next section will introduce how to compile and
generate executable files in Linux platform.

2.4 Update

If Nuvoton releases new patches on the Internet, follow this procedure to update Linux, uboot and
buildroot.

Note: Ifitis your first time to set up the Linux platform, please update Linux, uboot and buildroot first.
Linux and uboot Update:

Delete original folders and .gz files of linux-master and uboot-mater in Linux platform at the location as
shown below.

alsadib: alsa-utils-  application  buildroot: busybox bzip2-1.0.6  gettext- host- host- host: host-expat-
112 11.2 5-1.0.0 config 1.25.1 0.19.8.1 autoconf-  automake- binutils- 2.2.0
2.69 1.15 2.26.1
host: host-gcc host-gec- host-gdb- host: host-gmp-  host-kmod- host: host: hostmé4 host-
fakeroot-  final-4.8.5 initial4.8.5 7.10.1 gettext- 6.1.1 23 libtool- libxml2- 1.4.18 makedevs
1.20.2 0.19.8.1 246 294
host-mpc-  host-mpfr- host- host- host-uboot: image Initscripts linux linux- ncurses-5.9  pppd-2.4.7
1.0.3 315 ncurses-5.9  pkgeonf- tools- headers- master
0.9.12 2016.09.01 master
skeleton  toolchain  toolchain- uboot- uclibe- zip-30 zlib-1.2.8  build-time.  locales. packages- users_
buildroot master 1.0.19 log nopurge  file-list.txt  table.txt

Figure 2-11 File location of linux-master and uboot-master

alsadib-  alsa-utils- application  autoconf- automake-  binutils-  busybox-  bzip2-1.0.6. expat-2.2.0. fakeroot_  gcc4.8.5.
11.2tar.  11.2tar  s-1.0.0tar.  2.69tarxz  1iStarxz  2.26.1tar.  1.25.1.tar. tar.gz tarbzz  1.202.0rg.  tarbz2
bz2 bz2 a bz2 bz2 tar.bz2

A O B B B b EE = B -

gdb-7.10.1. gettext- gmp-6.1.1. kmod-23. libtool- libxml2- linux- m4-1.4.18. mpc-1.0.3. mpfr-3.1.5. ncurses-5.9.
tar.xz 0.19.8.1.tar. tar.xz tar.xz 2.4.6.tarxz 29.4.tar.gz | master.tar) tarxz tar.gz tar.xz tar.gz
xz gz

pkgconf-  ppp2.4.7.  uboot- uboot- | uclibeng-  zip3otgz  zlib-1.2.8.
0.5.12.tar. targz  2016.09.01. |mastertar] 1.0.19.tar. tar.xz
bz2 tar.bzz z xz

Figure 2-12 File Location of linux-master.gz and uboot-maste.gz

After deleting these files, at the path "/NUC970_Buildroot-master" run command "make" again, and
NUC970_Buildroot-master will automatically download the latest patch of Linux and U-boot on the
Internet.

Buildroot Update:

At the path "/NUC970_Buildroot-master”, run command "git pull". Then the buildroot will be
updated to the latest version, refer to Figure 2-13.
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user@ubuntu: ~/NUC970_Buildroot-master

File Edit View Search Terminal Help
user@ubunt s \ Buildroo
user@ubun [NUC ot-ma

e: Enumerating objects: 68
: Counting objects: 1009
e: Compressing objects: 10 (28/28), done.
e: Total 52 (delta 26), reused 45 (delta 19), pack-reused @
Unpacking objects: 1@e% (52/52), done.

From https://github.com/OpenNuvoton/NUC970_Buildroot
cb79d5a..24a95c6 master -> origin/master
Updating cb79d5a..24a95cé
Fast-forward
board/nuvoton/install_rootfs_emwin.sh
board/nuvoton/rootfs-emwin/etc/init.d/rcs
board/nuvoton/rootfs-emwin/etc/profile
board/nuvoton/rootfs-lorag/etc/init.d/rcs
.../rootfs-lorag/usr/local/bin/global_conf.json
... /rootfs-lorag/usr/local/bin/local_conf.json
board/nuvoton/rootfs-lorag/usr/local/bin/lora.sh
...frootfs-lorag/usr/local/bin/lora_pkt_fwd
... /rootfs-lorag/usr/local/bin/reset_lgw.sh
.../rootfs-lorag/usr/local/bin/update_gwid.sh
board/nuvoton/rootfs-lora i ifi.

Figure 2-13 Buildroot Update

2.5 Compile Linux Kernel and U-boot

First, set the configuration of buildroot. Open a terminal and find board configuration file at the the
following path. Take NuMaker NUC980 IloT for example.

user@ubuntu:~/NUC970_Buildroot/configs$ 1s nuvoton*
nuvoton_nuc970_defconfig nuvoton_nuc976_tomato_defconfig
nuvoton_nuc972_defconfig nuvoton_nuc977_defconfig
nuvoton_nuc972_eth2uart_defconfig nuvoton_nuc986_defconfig
nuvoton_nuc973_defconfig nuvoton_nuc980_eth2uart_defconfig
nuvoton_nuc976_defconfig nuvoton_nuc980_1lot_defconfig

Figure 2-14 Configuration File

Refer to Figure 2-15, run command "make nuvoton_nuc980_defconfig" to import configuration
file into .config, then run command "make" to compile Linux kernel and U-boot.

# make nuvoton_nuc980_iot_defconfig
# make

er$ make nuvoton_nuc986_ iot_defconfig

1d aster$ make
-j1 O=/home/user /NUC97@ Buildreot-master/output HOSTCC="/usr/bin/g
" HOSTCXX="/usr/bin/g++" silentoldconfig
make[1]: Entering directory '/home/user/NUC970_Buildroot-master

Figure 2-15 Configuration Setting and Compiling
Note: Base on what target board you use, set the corresponding configuration file.
After compiled, there will be four images used for downloading.
. Image: Linux kernel image used for running on DDR.
. ulmage: Linux kernel image used for booting with uboot.
e u-boot.bin: Uboot image.
. u-boot-spl.bin: Uboot Secondary Program Loader image", used for booting from SPI NAND.
The images are generated at the following locations:

Image and ulmage are generated at the path "NUC970_Buildroot-master/output/images".
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Home

Desktop

Documents
Downloads
Music
Pictures
Videos

Trash

Other Locations

Figure 2-16 Image and ulmage
u-boot.bin is generated at the path "NUC970_Buildroot-master/output/build/uboot-master".

&
H
3
s
ie)
"

- - - - - - -
api arch board emd  common configs disk d

™~ I B - B B T

drivers dts examples fs luds lib Licenses t
post scripts spl test tools config.mk Kbuild Keonfig

N AR
MAINTAINE ~ Makefile ~ README  snapshot.  System. uboot wboot.bin | wboot.cfg

RS

wboot.cfg.  wbootlds wbootmap wbootsrec wbootsym  wboot-
configs nodtb.bin

Figure 2-17 u-boot.bin
u-boot-spl.bin is generated at the path "NUC970_Buildroot-master/output/build/uboot-master/spl".

arch board common drivers dts include u-boot.cfg

v

uboot-spl

k-

bootspl. | ubootspl.
lds

1 aEbaotEnl
pl p
bin map nodtb.bin

+ B E P OO BDO A

Other Locations

Figure 2-18 u-boot-spl.bin
Download the above four images into your EVB and it will be ready to work.
You can find the download procedure by referring to
“NuMaker NUC980 IloT User Manual” (chapter name: NUWRITER TOOL):

URL.: https://www.nuvoton.com/export/resource-files/NuMaker NUC980 lloT User Manual.pdf

2.6 BSP Installation

The LINUX image contains BSP tarball that can be decompressed by shell script
“"install_nuc980 bsp_sh".

# sudo ./install_nuc980_bsp.sh
[sudo] password for user: user

May. 20, 2020 Page 15 of 21 Rev 1.00
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user@ubuntu:
Config.1in.legacy Makefile
Makefile.legacy

COPYING install_nuc$70_bsp.sh

DEVELOPERS install_nuc980_bsp.sh
README
$ sudo ./install_nuc986@_bsp.sh

OM_REPO_V
M_REPO_VER

Figure 2-19 Execute Installation Script
After decompressed, the nuc980bsp folder will be in the NUC970_Buildroot-master folder

NUC970_Buildroot-master

= B B B - B B

arch board boot configs dl docs fs
linux nuc980bsp output package support system toolchain
CHANGES  Configin  Configin.  COPYING DEVELOPE install_ install_
legacy RS nucs70_ nuc9s0_
bsp.sh bsp.sh

Makefile Makefile. README
legacy

Figure 2-20 nuc980bsp Location
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3 LINUX USER APPLICATION

3.1 UART Example

The uart.demo is taken as an example to help users understand how to put their applications into
Linux kernel image, compile and download to EVB. We take NuMaker NUC980 IloT for example.

Enter the uart folder.

user@ubuntu:~% cd NUC97@ Buildroot- master} uc98eb p}appllcatlonjdemosfuartj

user@ubuntu:~/NL Buildroot-master/nu bsp/application/demosfuartsS 1s
Makefile wuvart.c wuart_demo

Figure 3-1 Uart Application Folder
The folder contains three files:

e  Makefile: Used for cross compiling
. uart.c: The source code.
. uart_demo: Executable file.

Make the project and generate a new executable file.

user@ubuntu:~/NUC Jildroot-master/n ylication/demos fuart$ make
arm-linux-gcc -static uart.c -o uart demo -1lpth

arm-linux-strip uart_demo

user@ubuntu:~/NUC uildroot-master /nt ylication/de jarts 1ls -1rt
total 120

-TW-r--r-- 1 user user 4571 Mar 18 13:19 uart.c

-rW-r--r-- 1 user user 314 Mar 18 13:19 Makefile

-TwXr-xr-x 1 user user 188120 Mar 18 13:57 uart_demo

Figure 3-2 After Compiled
Copy the executable file to the following path:
# cp uart_demo /home/user/NUC970_Buildroot- master/output/target/usr/b1n
ser@ubuntu:~/H laster/n —atic : uartS cp uart _demo /[h

ome fuser /NUC970 Buildroot- mastcr}output/t get/usr/bin

Figure 3-3 Application Placed Location

The application is in the Linux kernel now. If you compile Linux kernel and U-boot, the new generated
Image and ulmage will have the application inside.

Note: The uart demo needs two sets of UART (UART1 and UART2). Thus, before compiling, user
needs to use Linux Kernel Configuration to check if they are enabled or not.

# make Tinux-menuconfig

Go to Device Drivers —>Character devices —>Serial drivers, and check NUC980 UART1,
NUC980 UART2 are set to build-in.
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.config - Linux/arm 4.4.207 Kernel Configuration
> Device Drivers > Character devices > Serial drivers
Serial drivers
Arrow keys navigate the menu. <Enter> selects submenus ---> (or empty
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 [ ]

(1] Console on NUC98@ serial port

[*] NuUC988 UART1 support

[1 Enable UART1 CTS wake-up function
[1 Enable UART1 PDMA function

NUC980 UART1 pin selection (Rx:PF9, Tx:PF10) ---
(8] Wucsss uarT2 support

[1 Enable UART2 CTS wake-up function (NEW)
[1 Enable UART2 PDMA function (NEW)

NUC980 UART2 pin selection (Rx:PA9, Tx:PA18) ---
[ 1 NuC988 UART3 support

< Exit > < Help > < Save > < Load >

Figure 3-4 Linux Kernel Configuration

Go to the path "/NUC970_Buildroot-master" and run command "make" to generate new images. Find
new Images, ulmage, u-boot, u-boot-spl and download them into NuMaker NUC980 IloT.

You can find the download procedure by referring to
“NuMaker NUC980 lloT User Manual” (chapter name: NUWRITER TOOL):
URL.: https://www.nuvoton.com/export/resource-files/NuMaker NUC980 lloT_User_Manual.pdf

After images downloaded to NuMaker NUC980 IloT, set SW2.1 and SW2.2 to Off, and connect
UART1 with UART2.(Refer to Figure 3-5)

Green line: UART1 TX(NU4.2) connect to UART2 RX(CON11.19)
Yellow line: UART1 RX(NU4.1) connect to UART2 TX(CON11.22)

nogf

L BNAE"  NK-98010T

Figure 3-5 UART Demo Hardware Setting

Open the terminal, set Baud rate to 115200 and then boot NuMaker NUC980 lloT from SPI. After
booting is completed, execute uart.demo, You should get the following messages if everything is fine.

# ./usr/bin/uart.demo
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Figure 3-6 UART Execution Result
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4 REVISION HISTORY

Date Revision Description

2020.05.20 1.00 1. Initial version
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Important Notice

Nuvoton Products are neither intended nor warranted for usage in systems or equipment, any
malfunction or failure of which may cause loss of human life, bodily injury or severe property
damage. Such applications are deemed, “Insecure Usage”.

Insecure usage includes, but is not limited to: equipment for surgical implementation, atomic
energy control instruments, airplane or spaceship instruments, the control or operation of
dynamic, brake or safety systems designed for vehicular use, traffic signal instruments, all
types of safety devices, and other applications intended to support or sustain life.

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay
claims to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the
damages and liabilities thus incurred by Nuvoton.

Flease note that all data and specifications are subject to change without notice.
All the trademarks of products and companies mentioned in this datasheet belong to their respective owners.
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