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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 IIoT 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. 

 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. Figure1-1 is an example of the development environment. 

 

Figure 1-1 Development Environment Setup 

 



NUC980/NUC970 Linux Environment on VMware 

 

May. 20, 2020 Page 5 of 21 Rev 1.00 

N
U

C
9
8

0
/N

U
C

9
7
0

 L
IN

U
X

 E
N

V
IR

O
N

M
E

N
T

 O
N

 V
M

W
A

R
E

 U
S

E
R

 M
A

N
U

A
L

 

M
a
k
e
r N

u
-m

b
e
d

 N
U

C
4
7
2
 U

s
e
r M

a
n

u
a
l 

 

2 LINUX IMAGE INSTALLATION 

 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. 

 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. 

 

Figure 2-1 Download VMware Workstation Player 

 

 

Figure 2-2 Download VMware Workstation Player for Windows 

 

http://www.vmware.com/
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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: 

 

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 in to 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. 
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Figure 2-4 BIOS Setting 
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Figure 2-5 Install VMware Workstation Player 

Open VMware Workstation 15 Player. 

 

Figure 2-6 Virtual Machine Menu 

 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 

2. Select "Ubuntu 64-bit_nuvoton.vmx" under ubuntu_NUC970_980_Linux folder. 

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. 

https://www.nuvoton.com/products/microprocessors/arm9-mpus/nuc980-industrial-control-iot-series/?group=Software&tab=2
https://www.nuvoton.com/products/microprocessors/arm9-mpus/nuc980-industrial-control-iot-series/?group=Software&tab=2
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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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Figure 2-8  Login Linux Virtual Machine 

 

Check if Time Zone is identical to your location. 

 

Figure 2-9 Time Zone Setting 

 

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

 

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 

https://en.wikipedia.org/wiki/Makefile
https://en.wikipedia.org/wiki/Patch_(Unix)
https://en.wikipedia.org/wiki/Linux
https://en.wikipedia.org/wiki/Embedded_system
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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.  

 Update 

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

Note:  If it is 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. 

 

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

 

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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Figure 2-13 Buildroot Update  

 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 IIoT for example. 

 

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 

 

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. 

 uImage: Linux kernel image used for booting with uboot. 

 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 uImage are generated at the path "NUC970_Buildroot-master/output/images". 
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Figure 2-16 Image and uImage 

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

 

Figure 2-17 u-boot.bin 

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

 

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 IIoT User Manual” (chapter name: NUWRITER TOOL): 

URL: https://www.nuvoton.com/export/resource-files/NuMaker_NUC980_IIoT_User_Manual.pdf 

 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 

https://www.nuvoton.com/export/resource-files/NuMaker_NUC980_IIoT_User_Manual.pdf
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Figure 2-19 Execute Installation Script 

After decompressed, the nuc980bsp folder will be in the NUC970_Buildroot-master folder 

 

Figure 2-20 nuc980bsp Location 
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3 LINUX USER APPLICATION 

 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 IIoT for example.  

Enter the uart folder. 

 

Figure 3-1 Uart Application Folder 

The folder contains three files: 

 Makefile: Used for cross compiling 

 uart.c: The source code. 

 uart_demo: Executable file. 

Make the project and generate a new executable file. 

 

Figure 3-2 After Compiled 

Copy the executable file to the following path: 

#  cp uart_demo /home/user/NUC970_Buildroot-master/output/target/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 uImage 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 linux-menuconfig 

Go to Device Drivers —>Character devices —>Serial drivers, and check NUC980 UART1, 
NUC980 UART2 are set to build-in. 



NUC980/NUC970 Linux Environment on VMware 

 

May. 20, 2020 Page 18 of 21 Rev 1.00 

N
U

C
9
8

0
/N

U
C

9
7
0

 L
IN

U
X

 E
N

V
IR

O
N

M
E

N
T

 O
N

 V
M

W
A

R
E

 U
S

E
R

 M
A

N
U

A
L

 

M
a
k
e
r N

u
-m

b
e
d

 N
U

C
4
7
2
 U

s
e
r M

a
n

u
a
l 

 

 

Figure 3-4 Linux Kernel Configuration 

Go to the path "/NUC970_Buildroot-master" and run command "make" to generate new images. Find 

new Images, uImage, u-boot, u-boot-spl and download them into NuMaker NUC980 IIoT. 

You can find the download procedure by referring to  

“NuMaker NUC980 IIoT User Manual” (chapter name: NUWRITER TOOL): 

URL: https://www.nuvoton.com/export/resource-files/NuMaker_NUC980_IIoT_User_Manual.pdf 

After images downloaded to NuMaker NUC980 IIoT, 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) 

 

Figure 3-5 UART Demo Hardware Setting 

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

# ./usr/bin/uart.demo 

https://www.nuvoton.com/export/resource-files/NuMaker_NUC980_IIoT_User_Manual.pdf
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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. 
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