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1 Introduction to N9H30 Non-OS BSP

This BSP supports Nuvoton N9H30 family processors. The N9H30 series targeted for general
purpose 32-bit microcontroller embeds an outstanding CPU core ARM926EJ-S, a RISC processor
designed by Advanced RISC Machines Ltd., runs up to 300 MHz, with 16 KB I-cache, 16 KB D-
cache and MMU, 56KB embedded SRAM and 16 KB IBR (Internal Boot ROM) for booting from
USB, NAND and SPI FLASH.

The N9H30 series integrates USB 2.0 HS HOST/Device controller with HS transceiver
embedded, TFT type LCD controller, 2D graphics engine, 12S I/F controller, SD/MMC/NAND
FLASH controller, GDMA and 8 channels 12-bit ADC controller with resistance touch screen
functionality. It also integrates UART, SPI/MICROWIRE, 12C, LIN, PWM, Timer, WDT/Windowed-
WDT, GPIO, Smart Card I/F, 32.768 KHz XTL and RTC (Real Time Clock)

This Non-OS BSP includes following contents:

N9H30 Non-OS drivers.

Precompiled U-Boot images for different boot mode.
Flash programming tool NuWriter, and its Windows driver.
User manuals.

1.1 Develop Environment

Non-OS BSP supports using Keil as develop environment, and use ULINK2 ICE for debug. The
IDE does not belong to the content of this document. Please refer to official Keil website
http://www.keil.com/ for the user manual of Keil IDE.

N9H30 supports J-TAG debug interface. Users could use this interface to download programs to
DDR and debug. After power up, the J-TAG interface is disabled by default. To use the J-TAG
interface, ether of the criteria must be met. 1) NO9H30 boot up in USB ISP mode and successfully
set up a connection with NuWriter tool, or 2) N9H30 does not boot up in secure boot mode and
successfully execute the loader (or application) store in SPI flash, NAND flash, or eMMC. Also
ICE reset must be disabled; otherwise the JTAG interface will be disabled immediately after reset.
To disable ULINK2 reset, uncheck Use Reset at Startup under the Misc Options as shown below.

ARM Target Driver Setup X

ULINK USB - JTAG Adapter JTAG Device Chain
IDCODE Device Name IR len

TDO | (® 0x07926FOF  ARM926EJ-S Core 4 |

ULINK Version: |ULINK2
Device Family: |ARM o

Fimware Version: |V2.03 (¢ Automatic Detection
" Manual Configuration |
Max JTAG Clock: |1MHz vl
[~ UsenTRST | | |
Debug
Cache Options Download Options Misc Options
¥ Cache Code [~ Verfy Code Download [ Use Reset at Startup
¥ Cache Memory [~ Download to Flash
oK Cancel Help

Figure 1-1 ARM Target Driver Setup
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To disable J-Link reset, set Reset Strategy to No Reset as shown below.

ILink/ITrace Interface Driver Setup x
JTAG Speed: Debug Cache Options: jTrace Trace Options:
{7 Auto Selection [¥ Cache Code [ Enable Trace
(" Adaptive Clocking [+ Cache Memary [
{* kHz: Max. Trace Samples:
1000 v 64K T
Feset Strategy: Info
|Nn Reset j M
Target |
oK Cancel | ’Tlpl

Figure 1-2 J-Link Interface Driver Setup

N9H30 Non-OS BSP uses the same open source loader as Linux BSP, U-Boot. U-Boot uses
Linux as develop environment. Users could ether the precompiled U-Boot images in this BSP. If it
is necessary to modify and re-build U-Boot, please download N9H30 Linux BSP and refer to
N9H30 Linux BSP user manual to set up the develop environment. If the system boot from SPI
flash or eMMC, it is not required to use a loader and can execute main program directly after
system booting up. But while booting from NAND flash, it is recommend using a loader while
booting from NAND flash and let it handles the bad block during system boot up.

1.2 Eclipse Develop Environment

The N9H30 Non-OS BSP also supports using Eclipse as development IDE. This section
introduces the installation steps of Eclipse development environment. First, download Eclipse IDE
for C/C++ Developers Tool from Eclipse official website: https://www.eclipse.org/downloads/,
select proper version according to your operating system. Since Eclipse is a Java based
application, please download JRE from Java website and install it.

Download the make tool from https://github.com/xpack-dev-tools/windows-build-tools-
xpack/releases . Select “GNU MCU Eclipse Windows Build Tools v2.12 20190422” to download
“gnu-mcu-eclipse-windows-build-tools-2.12-20190422-1053-win64.zip” and extract it to C:\eclipse.

Download gcc toolchain from https://developer.arm.com/downloads/-/gnu-rm . Select “gcc-arm-
none-eabi-10.3-2021.10-win32.zip” and extract to C:\eclipse.

The cross compile - GNU ARM Embedded Toolchain can be downloaded from the website:
https://gnu-mcu-eclipse.github.io/plugins/install/. After installing the software packages memtioned
above, execute Eclipse and select Help -> Eclispe Marketplace.
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Co. — 8
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O CRYPTO_AES
TJ ETIMER_EventCounter
1J ETIMER_FreeCounting
O3 ETIMER_Perodic
=5 ETIMER_ToggleQut

EPr. ®

Problems & Tasks & Console %2

No consoles to display at this time.

) Welcome

@ Help Contents
% Search
Show Contextual Help

Show Active Keybindings...
~ Tips and Tricks...
Report Bug or Enhancement...
Cheat Sheets...

) 5

Ctrl+Shift+L

Access | = | [[@
wlm =0

©

Eclipse User Storage | Open the Eclipse Marketplace wizard ]

% Perform Setup Tasks...

&

Check for Updates
g% _Install New Software..

& Eclipse Marketplace...

& Arduino Downloads Manager

S About Eclipse IDE
Contribute

Properties

HBEBBY =08

Figure 1-3 Select Eclipse Marketplace

Input gnu mcu eclipse in the Find field, and then the search result will be shown as Figure 1-4.
Select the latest version and click Install button to install the required plug-in.
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= Eclipse Marketplace

Eclipse Marketplace

Select solutions to install. Press Install Mow to proceed with installation.
Press the "more info” link to learn more about a solution,

Searchl Recent| Popular| Favorites| Installed | ', Giving leT an Edge

Find: | 2 meu eclipsd % | | All Markets ~| | All Categories v Go

Eclipse Embedded C/C++ 6.2.2

The Eclipse Embedded CDT (C/C++ Development Tools, formerly GRU
MCU/ARM Eclipse) is an open source project that includes a family of
Eclipse plug-ins and tools... more info

by Liviu lonescu, EPL
GMU Arm Cortex-M RISC-V )-Link

*’219 A% | Installs: 153K (729 last month) Installed

Notepadde 1.5.3

Create highly customisable notes in Eclipse and never lose track of your
thoughts, ideas or code snippets! more info

by Pierre-Yves Bigourdan, EPL 2.0
notepad memao note notes lists

*?‘3 #% | Installs: 8.51K (71 last month) Install

EmbSysRegView 0.2.6

EMBedded 5Y5tems REGister VIEW is an Eclipse Plugin which is designed

m for menitoring and modifying memaory values of embedded devices.
Therefore it offers a... more info

by Missing name Mising name, EPL

EmbSysRegView memory memory view memery values memory
monitoring

a .

Marketplaces

=

@ < Back Install Mow = Einish Cancel

Figure 1-4 Install Plug-in

Click Help -> Install New Software to install CDT to support C/C++ development.
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r = »
£ temp - Eclipse IDE @M

File Edit Source Refactor Mavigate Search Project Run Window |Help

--- VHNU Launch Configurations & Welcome v N v m
Silpigeaiy §r@ ity O~ Q~ @ HelpContents
% Search : =
Access | B ||E=
Show Contextual Help - |
Bypr. ® §Co. — O 2 > =8
Show Active Keybindings... Ctrl+Shift+L
B%|e ¥ : " @& |
B . &4 Tips and Tricks...
= CRYPTO_AES: i Report Bug or Enhancement... SR
ETIMER_EventCounter Cheat Sheets... I=% ETIMER _Toggle!
L ETIMER_FreeCounting _
[ ETIMER Perodic ? Eclipse User Storage 4
I £ ETIMER_ ToggleOut @ Perform Setup Tasks...

“_ Check for Updates
! Eclipse Marketplace...
@ Arduino Downloads Manager

S About Eclipse IDE
Contribute

Problems ¥ Tasks B Console 22 Properties #Erdy=0O

No consoles to display at this time.

] 0] +
0 items selected H
Figure 1-5 Install New Software
Input “CDT” in Work with field.
S Install (m] X
Available Software I |
Select a site or enter the location of a site. J‘-.v
Work with:nl cdt v I Add... Manage...
p CDT - https://download.eclipse.org/tools/cdt/releases/latest
type filter text lect All
[;: Embedded C/C++ v6.x Updates - https://download.eclipse.org/embed-cdt/upd V6 .;l Se
Name Deselect All
O® The
Details
[ Show only the latest versions of available software [] Hide items that are already installed
[ Group items by category What is already installed?

[ Show only software applicable to target environment
[ Contact all update sites during install to find required software

@ < Back Next > Einish Cancel

Figure 1-6 Search for CDT
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Select CDT Main Features and CDT Optional Features as shown in Figure 1-7. User can also
select other pakcages if necessary.

= Install [m] x

Available Software

Check the items that you wish to install, ‘)‘-
Work with: | CDT - https://download.eclipse.crg/tools/cdt/releases/latest ~ Add... Manage...
[type filter text Select All

Mame Version A1 Deselect N

000 COT Main Features

000 CDT Optional Features
[]000 JSOM CDE Extras
[]000 LaunchBar

[1000 Remote Services

[] 000 Remote Services SDK
[J 000 Terminal Features

[J 000 Terminal SDK Features v

48 items selected

Details
Show only the latest versions of available software [ Hide items that are already installed
[] Group items by category ‘What is already installed?

[[] Show only software applicable to target environment
[] Contact all update sites during install te find required software

@ < Back Mext > Finish Cancel

Figure 1-7 Select CDT

After installing CDT, re-start Eclipse. Setup the tool chian which should have been download and
extract to c:\eclipse. Open the preference window from eclipse main menu “Windows” =
“Preferences” and select “MCU” =» “Global Arm Toolchains Paths” and browse to select path
“C:\eclipse\gcc-arm-none-eabi-10.3-2021.10\bin” as shown in Figure 1-8.
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= Preferences O x
type filter text | | Global Arm Toolchains Paths CRIER
General " Configure the lecations where varicus GMU Arm toolchains are installed. The
C/Cre wvalues are stored within Eclipse. Unless redefined more specifically, they are
Changelog used for all projects in all workspaces.
EUF"E’ Default toclchain: | xPack GNU Arm Embedded GCC v
elp
Install/Update Toolchain name:  |GMU MCL Eclipse ARM Embedded GCC
Language Servers Toolchain folder:  |3bi-10.3-2021.104bin Browse... xPack...
Library Hover
w MCU

Global Arm Toolchains Paths

Global Build Toels Path

Global QpenOCD Path

Global pyQCD Path

Global QEMU Path

Global RISC-V Teolchains Paths

Global SEGGER J-Link Path

Workspace Arm Toolchains Pat

Workspace Build Tools Path

Workspace OpenOCD Path

Workspace pyOQCD Path

Workspace QEMU Path

Workspace RISC-V Tocolchains F

Workspace SEGGER J-Link Path w
£ >

? IQ: IQ. @ Apply and Close Cancel

Figure 1-8 Configure tool chain path

Restore Defaults Apply

Select the next “Global Build Tools Path” and browse to select path “C:\eclipse\GNU MCU
Eclipse\Build Tools\2.12-20190422-1053\bin” as show in Figure 1-9.

S Preferences m] X
[type filter text | | Global Build Tools Path G- §
Geners! ~ The locations where various Eclipse Embedded CDT build tools are installed. Unless defined more specifically, they are used for all
CiCes projects in all workspaces.
Changelog
Docker Build tools folder: | pse! ARM3 Tools\GNU MCU Eclipse\Build Tools\2.12-20190422-1053\bin Browse... xPack...
Help

Install/Update

Language Servers

Library Hover

~ MCU

Global Arm Toolchains Paths
Global Build Tools Path
Global OpenOCD Path
Global pyOCD Path
Global QEMU Path
Global RISC-V Toolchains Paths,
Global SEGGER J-Link Path
Workspace Arm Toolchains Pat
Warkspace Build Tools Path
Warkspace OpenOCD Path
Workspace pyOCD Path
Workspace QEMU Path
Workspace RISC-V Toolchains F
Workspace SEGGER J-Link Path ~

. iy Restore Defautts| | Apply
@ i @ Apply and Clase Tz

Figure 1-9 Configure build tool path

Now the Eclipse environment should be ready for compileing NUC9H30 BSP. Import an Eclipse
project from File = Import, the import window opend as shown in Figure 1-10.
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= Import

Select

Create new projects from an archive file or directory.

O X

g

Select an import wizard:

| type filter text

v [= General
L Archive File
=% Existing Projects into Workspace
(= File System
[T Preferences
[} Projects from Folder or Archive
w2 CfC++
[£] C/C++ Executable
E¥ C/C++ Project Settings
Existing code as Autotools project
Existing Code as Makefile Project
5 [= Git
> [= Install
» [= Oomph
(= RPPA

@ < Back Mext >

Finish Cancel

Figure 1-10 Import an existing project

Browse to select the GCC project and click “Finish” to open project, as showin in Figure 1-11.
Now the Eclipse should be able to comile N9H30 GCC projects.
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= Import | X
Import Projects -
Select a directory to search for existing Eclipse projects, ; 4

|

(®) Select root directory: | J70\Git\B5P\non-os\SampleCode\ LCDVGCC | Browse...
() Select archive file: Browse...
Projects:

LCD (D:\Projects" ARMIYNUCSTNGIt\BSP non-os\SampleCodel LT Select All

Deselect All
Refresh
< >
Options
[ search for nested projects
[l Copy projects into workspace
[] Clgse newly imported projects upon completion
[] Hide projects that already exist in the workspace
Working sets
[ Add project to working sets Mew...
Warking sets: Select...
@ < Back Mext = Cancel

Figure 1-11 Import the GCC project

Eclipse supports debugging using J-Link ICE. Download and install J-Link plug-in from the
website:  http://gnuarmeclipse.github.io/plugins/installl  before starting debugging. After

installation, set the J-Link path through Preference->MCU-> Global SEGGER J-Link, and then
click Apply button.
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‘s Preferences [m| x
|t}’PEf'|tE’ text | Global SEGGER J-Link Path L=l ~ 8
General . Configure the location where SEGGER J-Link is installed. The values are stored within
CiCer Eclipse. Unless redefined more specifically, they are used for all projects in all
Changelog workspaces,
Docker
Help After installing SEGGER updates, restart.EclipsE forthe defa.ults to be re-evaluated and
Install/Update use the Restore Defaults button to configure the new location.
Language Servers Executable: ‘JLinkGDBSeNerCL.exe
Library Hover Folder: ‘C:\Program Files\SEGGERMLink | E Browse... i xPack...
~ MCU
Glebal Arm Toolchains Paths
Glebal Build Tools Path
Global OpenOCD Path
Global pyQCD Path
Global QEMU Path
Global RISC-V Toolchains Paths
Glebal SEGGER J-Link Path
Waerkspace Arm Toolchains Paths
Workspace Build Tools Path
Workspace OpenOCD Path
Workspace pyOCD Path
Waorkspace QEMU Path
Workspace RISC-V Toolchains Paths
Workspace SEGGER J-Link Path
Oomph
Remote Development
RPM
Run/Debug
SWTChart Extensions
Terminal
TextMate
Tracing v Restore Defaults Apply
® g |é, Apply and Close Cancel

Figure 1-12 Global SEGGER J-Link Path Setting

The next step is to set GDB SEGGER J-Link Debugging options. Click Run -> Debug
Configurations and then double click GDB SEGGER J-Link Debugging.

S Debug Configurations m] X
Create, and run fig

SRR | = Configure launch settings from this dialog:

|typeﬁ|ter et ‘ | | - Press the 'New Configuration' button to create a configuration of the selected type.

[€] C/C++ Application

C/C++ Attach to Applicatior
[€] C/C++ Container Launcher
[€] C/C++ Postmortem Debugg
[€] C/C++ Remote Application
Cif C/C++ Unit

GDB Hardware Debugging
[€] GDB OpenOCD Debugging
[€] GDB PyOCD Debugging

[T] GDB QEMU Debugging

[] GDB SEGGER J-Link Debuggi
R Launch Group

< >
Filter matched 12 of 12 items

[] - Press the 'Mew Prototype’ butten to create a lsunch configuration prototype of the selected type.
. - Press the 'Export’ button to export the selected configurations.

- Press the 'Duplicate’ button to copy the selected configuration.

3 - Press the 'Delete’ button to remove the selected cenfiguration.
'/ - Press the 'Filter' button to configure filtering options.
- Edit or view an existing configuration by selecting it.
|L| - Select launch configuration(s) and then select 'Link Prototype’ menu item te link a prototype.
|ul - Select launch configuration(s) and then select 'Unlink Prototype’ menu item to unlink a prototype.

- Select launch configuration(s) and then select 'Reset with Prototype Values' menu item to reset with prototype values.

Configure launch perspective settings from the ‘Perspectives’ preference page.

@

Debug Close
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Go to Debug tab, and configure this tab as Figure 1-14.

‘= Debug Configurations O X
Create, ge, and run fi
B ®E X BT~ | Mome [L0D Relemse
‘typeﬁ\tertext ‘ Main I‘&: Dabugger} = Startupl B Sour:al = Common‘ 5 VD Path‘
[€] C/C++ Application J-Link GDB Server Setup ~
[E] C/C++ Attach to Applicatior [ Start the J-Link GDB server locally [] Connect to running target
[E] C/C++ Container Launcher — — =
7] C/Ce+ Postmortem Debugg Executable path: ‘Sﬂllnkﬁpath}f&ﬂlmkﬁgdbservar} | Browse... | Variables...
[&] C/C+ + Remate Application Actual executable: | C:\Program Files\SEGGERULink/JLinkGDBServerCLexe |
ci
i GfCe+ Unit (to change it use the global or workspace preferences pages or the project properties page)
[] GDB Hardware Debugging
[Z] GDB Open0CD Debugging Device name: ‘ARM‘J ‘ Supported device names
[£] GDB PyOCD Debugging Endianness: @ Little () Big
E GDB QEMU Debugging Connection: ® USE (@] l:l (USB serial or IP name/address)
v [£] GDB SEGGER J-Link Debuggi
[£] LCD Release Interface: ) SWD
{5 Launch Group Initial speed: O Auto (O Adaptive (@) Fixed
GDEB port:
SWO port: Verify downloads [] Initialize registers on start
Telnet port: Local hostonly [ Silent
Log file: ‘ Browse...
Other options: ‘ -singlerun -strict -timeout 0 -nogui
Allocate console for the GDB server [4] Allocate console for semihosting and SWO
GDB Client Setup v
N 2 R Appl
rt
Filter matched 13 of 13 items == BEY
0
Figure 1-14 J-Link Debugger Setting
Go to Startup tab, and configure this tab as Figure 1-15.
‘S Debug Configurations O X

Create, and run fi

CE®B xl B Y~ uame:lLCDRE\EESE
|typeﬁ|tertext

Main |‘$ Debugger I = Startup] B Sourcel B Commonl 2, SvD Path‘
C/C++ Application Initialization Commands ~
[E] €/C++ Attach to Applicatior
[E] €/C++ Container Launcher
[E] C/C++ Postmortem Debugg JTAG/SWD Speed: ® Auto (O Adaptive () Fixed kHz
[T] C/C++ Remote Application
Cif C/C++ Unit

GDB Hard Debuggi

% e O:'En‘"{’f(’; DEEbuugggnggg Enable SWO  CPU freq: 0 Hz. SWO freq: 0 Hz. Port mask: | 0x1
[c] GDB PyOCD Debugging
[£] GDB QEMU Debugging

~ [T] GDB SEGGER J-Link Debuggi

[©] LCD Release

g Launch Group

nitisl Reset and Halié Type: | | Low speed: [1000 | kHz

nable flash breakpoints
Enable semihosting Console routed to: [ Telnet []GDE client

Lead Symbols and Executable
Load symbols
(®) Use project binary: LCD.elf
(O Use file:

Workspace... File System...
Symbols offset (hext: | |
Load executable

(®) Use project binary:  LCD.elf

(O Use file: Workspace... File System...

Evnrtablanfieat fnmas [ | hd
< >
Filter matched 13 of 13 items = Apply

@ Close
Figure 1-15 J-Link Startup Setting

After completing the setting, have N9H30 board boot from USB and connect to NuWriter, which
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can help initialize DDR. Now click Debug button to start debug with J-Link.

Convert a C project to C++ project. First, import an Eclipse project from File = Import, the import
window opend as shown in Figure 1-10. Select convert C++ from File = New =>Convert to a
C/C++ Project (Adds C/C++ Nature), The convert window opend as shown in Figure 1-16 and

Figure 1-17. And then click “Finish” to convert project.
& hello - Eclipse IDE

File Edit Source Refactor Navigate Search Project Run Window Help

New Alt+Shift+N > £ Arduino Project
Open File... 4 Makefile Project with Existing Code
2 Open Projects from File System... & C,.’C.++ Project
Recent Files » [ Project..
Convert to a C/C++ Autotools Project
Close Ctrl+W ;
) Convert to a C/C++ Project (Adds C/C++ Nature)
Close All Ctrl+Shift+W oo Source Folder
Save Ctrl+S & Folder
Save As... l¢ Source File
Save All Ctrl+Shift+S  [W Header File
Revert ¥ File from Template
& C(lass
Move...
v o Task
@ Rename... F2
&1 Refresh F5 = Example...
Convert Line Delimiters To > O Other... Ctrl+N
Print... Ctrl+P
=1 |mport...
i Export...
Properties Alt+Enter
Switch Workspace >
Restart
Exit

Figure 1-16 Select convert project

& Convert to a C/C++ Project O X

Convert to a C/C++ project ¥

The wizard adds C/C++ Nature to the selected projects to enable C/C++ Tools Support for them.

Candidates for conversion:

Hizhello Select Al

Deselect All

Convertto Cor C++
Oc Project (® C++ Project
Project options

Specify project type

Project type: Toolchains:

= GNU Autotools ~ GNU Autotools Toolchain
(= Executable
= Executable (XL UPC) v

Show project types and toolchains only if they are supported on the platform

Figure 1-17 Convert to a C/C++ project
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1.3 Eclipse Develop Environment (Version 2025-09 and Above)

The N9H30 Non-OS BSP also supports using Eclipse as development IDE. This section
introduces the installation steps of Eclipse development environment.

First, download IDE packages from Eclipse official website: https://www.eclipse.org/downloads/,
select proper version according to your operating system. It is very easy to install the Eclipse IDE
for Embedded C/C++ Developers by performing the Eclipse installer. Recent Eclipse releases
include Java, so a separate Jave installation is no longer necessary.

Download the make tool from https:/github.com/xpack-dev-tools/windows-build-tools-
xpack/releases. Select “GNU MCU Eclipse Windows Build Tools v2.12 20190422” to download
“gnu-mcu-eclipse-windows-build-tools-2.12-20190422-1053-win64.zip” and extract it to C:\eclipse.

Download gcc toolchain from https://developer.arm.com/downloads/-/gnu-rm. Select “gcc-arm-
none-eabi-10.3-2021.10-win32.zip” and extract to C:\eclipse.

For special use cases, it is possible to install the plug-ins on top of an existing Eclipse, via the
Eclipse Marketplace, or the Eclipse Install New Software mechanism. To install the Eclipse
Embedded CDT plug-ins, use the Eclipse Marketplace. Go to the Eclipse menu > Help > Eclipse
Marketplace. In the Find field, enter GNU MCU Eclipse. From the search results, select the
latest version and click Install button to install the required plug-in.

S eclipse-workspace - Eclipse IDE = a x
File Edit Source Refactor MNavigate Search Project Run  Window
[mi i |®'ﬂs'ﬁ = Q| E“@'ﬁﬁ‘_‘l}g} Welcome
M T @ v| : (Z) Help Contents §f| i
e = 8 7 Search = B8
= <§> ?| e § Show Context Help e 2
5 s > hello (in GCC)
— Show Active Keybindings... CirteshifteL [0 that
&y Tips and Tricks...
g Report Bug or Enhancement...
B Cheat Sheets...
8  Perform Setup Tasks...
" Check for Updates
L Install New Software...
E& EcIipseMarkethace..]
S About Eclipse IDE
% Report a Problem
¥ Sponsor
[8] Problems §£] Tasks E] Console x [5] Propert Contribute = =]
X GG EEEEE #2208
COT Build Console [hello]

Figure 1-18 Select Eclipse Marketplace
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& Edlipse Marketplace O *

Eclipse Marketplace

Select solutions to install. Press Install Mow to proceed with installation.
Press the "more infe" link te learn more about a solution,

Search| Recent| Popular| Installed | ', Research at the Eclipse

Find: 2 GNUMCU Eclipse % All Markets ~  All Categories ~  Go

Eclipse Embedded C/C+ + 6.6.1

The Eclipse Embedded COT (Z/C++ Development Tools, formerly GNU
MCU/ARMEinbsp;Eclipse) is an open source project that includes a family of
Eclipse plug-ins and... more info

by Liviu lonescu, EPL
GNU Arm Cortex-M RISC-V J-Link

239 #» | Installs: 174K (311 last month) Installed
Marketplaces
a P
= AN
® < Back Install Now = Finish Cancel

Figure 1-19 Install Plug-in

Click Help > Install New Software to install CDT to support C/C++ development. Input CDT in
Work with field. Select CDT Main Features and CDT Optional Features. User can also select
other pakcages if necessary. After installing CDT, re-start Eclipse.
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‘S eclipse-workspace - Eclipse IDE = [m] *
File Edit Source Refactor Mavigate Search Project Run  Window
(i |®'%'@ = \°\|E'@'63'|_='9‘_’¢ Welcome
- - ¥ ¥ - - # 5
- - @ | ()  Help Contents g | i
FyP. x = 08 &7 Search = B8
=] <§> 1? | @ § Show Context Help ) §
> Ir5 = helle (in GCC)
L Show Active Keybindings... Cubeshiter (00t
&y Tips and Tricks...
Ef Report Bug or Enhancement...

Cheat Sheets...

Perform Setup Tasks...

& | g

Check for Updates
Install New Sof'tware.J
Eclipse Marketplace...

)

@

S About Eclipse IDE
4% Report a Problem
W Sponsor
[#0 Problems £ Tasks [E] Console » [T Propert Contribute = (5]
X oG EEERE 2B -
COT Build Console [hello]
Figure 1-20 Install New Software
(] >
Available Software
Check the items that you wish to install. 5 e
y ¢ |~y
Work with: | COT - https://download.eclipse.org/tools/cdt/releases/latest ~ Add... Manage...
type filter text Select All
Name Version Deselect All

» @00 COT Main Features
> @ 000 CDT Optional Features
(00 JSOM CDB Extras

» ()00 LaunchBar

» 1000 Remote Services

> () 000 Remote Services SDK
» 1000 Terminal Features

» (1000 Terminal SDK Features
> (1000 Uncategorized

28 items selected

Details
B Show only the latest versions of available software B Hide items that are already installed
B Group items by category What is already installed?

[_IShow only software applicable to target environment
B Contact all update sites during install to find required software

® < Back Finish Cancel
Figure 1-21 Select CDT
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Next, set up the toolchian. It should have been downloaded and extracted to c:\eclipse. Open the
preference window from Eclipse main menu Window > Preferences. Select MCU > Global Arm
Toolchains Paths and browse to select path “C:\eclipse\gcc-arm-none-eabi-10.3-2021.10\bin”.
Select the next Global Build Tools Path and browse to select path “C:\eclipse\GNU MCU
Eclipse\Build Tools\2.12-20190422-1053\bin”.

& Preferences O X
type filter text Global Arm Toolchains Paths CRASAS:
y CfC++ . . . . .
Configure the locations where various GNU Arm toolchains are installed. The valu
Changelog specifically, they are used for all projects in all workspaces.
» Docker Only the toelchains in use by projects in the werkspace are shown on this page.
Hel
i In::tzll_a'Update Specify ltoolchain paths for irT use tololchains
> Language Servers Toolchain used by the following projects: hello
5 Library Hover Toolchain name: |GMU MCU Eclipse ARM Embedded GCC (arm-none-eabi-gcc)
v MCU Toolchain folder: ﬁeclipse\gcc-arm—none—eabi—'lD.3—2021.1D\bﬂ

[Global Arm Toolchains Paths |
Global Build Tools Path
Global OpenQCD Path
Global pyOCD Path Select the default toolchain to be used when creating new projects
Global GEMU Paths
Global RISC-V Toclchains Paths
Global SEGGER J-Link Path
Workspace Arm Toolchains Paths
Workspace Build Tools Path
Workspace OpenQOCD Path
Workspace pyOCD Path
Workspace GEMU Paths
Workspace RISC-V Toolchains Paths
Workspace SEGGER J-Link Path

» Mylyn

s~ Oomnh

® |'lr_1‘, |'E/‘] @ Apply and Close Cancel

Figure 1-22 Configure Toolchains Paths

On macO5 use Shift+ Cmd+"." to show the hidden folders while browsing the file

Default toolchain: xPack GMU Arm Embedded GCC (arm-none-eabi-gec)
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& Preferences O X
type filter text Global Build Tools Path L=l - g
» C/C++

The locations where various Eclipse Embedded CDT build tools are installed. Unless defined more specifical
Changelog for all projects in all workspaces.

Docker
Build toolsfolder:l Checlipse\GNU MCU Eclipse\Build Tools\2.12-20190422-1053\bin I Browse...

Help

Install/Update

Language Servers

Library Hover

MCU
Global Arm Toolchains Paths
Global OpenOCD Path
Global pyQCD Path
Global QEMU Paths
Global RISC-V Toolchains Paths
Global 5SEGGER J-Link Path
Workspace Arm Toolchains Paths
Waorkspace Build Tools Path
Workspace OpenOCD Path
Workspace pyQCD Path
Workspace QEMU Paths
Workspace RISC-V Toolchains Paths
Workspace SEGGER J-Link Path Restore Defaults

> Mylyn =

(ALTAT]

@ tath

Figure 1-23 Configure Build Tools Path

FEVIEVIEVISVIY

Now, the Eclipse environment is ready. Once NUC9H30 BSP is available, you can import the
BSP projects. Go to File > Import to open the Import wizard. Select General > Existing Project
into Workspace and click Next.
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= Import O >
Create new projects from an archive file or directory. @

Select an import wizard:

w = General
JE Archive File
[@ Existing Projects into Workspag
[} File System
[T Preferences
[} Projects from Folder or Archive
v = C/C++
» = Git
3 [= Install
» = Oomph
» [= RPM
» [= Run/Debug
» [= Tasks
3 = Team
» (= TextMate
» = Tracing
» = XML

@ < Back Finish Cancel

Figure 1-24 Import an existing project

Browse to select the GCC project and click Finish to open project. Then go to Project > Build
Project.
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& Import O *
Import Projects ==
"
Select a directory to search for existing Eclipse projects. & y
al
© Select root directory: | C:\NIH30 Non0S{sampleCode\hello\GCC| « | Browse...
() Select archive file: Browse...
Projects:
@ helle (C:A\NIH30_NonOS\SampleCodelhellc\GCC) Select All
Deselect All
Refresh
Options
[_] Search for nested projects
[_J Copy projects into workspace
[_] Close newly imperted projects upon completion
[ Hide projects that already exist in the workspace
Working sets
[ Add project to werking sets Mew...
Select...
® < Back Mext » Cancel

Figure 1-25 Import the GCC project

Eclipse supports debugging using J-Link ICE. Download and install J-Link softwrae package from
the website: https://www.segger.com/downloads/jlink/ before starting debugging. After
installation, set the J-Link path through Window > Preference > MCU > Global SEGGER J-Link

Path, and then click Apply button.
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type filter text

» General
» C/C++
Changelog

5 Docker

» Help

» Install/Update

» Language Servers

» Library Hover

~ MCU
Glebal &rm Toolchains Paths
Glebal Build Tools Path
Global OpenQCD Path
Glebal pyQCD Path
Global QEMU Paths

[ Global SEGGER J-Link Path |

Workspace Build Tools Path
Workspace OpenOCD Path
Workspace pyQCD Path
Workspace QEMU Paths

> Mylyn

® el ®©

Glebal RISC-V Toolchains Paths

Workspace Arm Toolchains Paths

Workspace RISC-V Toolchains Paths
Workspace SEGGER J-Link Path

O
Global SEGGER J-Link Path - v 8
Configure the location where SEGGER J-Link is installed. The values are stored within
Eclipse. Unless redefined more specifically, they are used for all projects in all workspaces.
After installing SEGGER updates, restart Eclipse for the defaults to be re-evaluated and use
the Restore Defaults button to configure the new location,
Executable: JLinkGDBServerCL.exe
Folder: C:\Program Files\SEGGER\JLink_V248 Browse... xPack...
Restare Defaults Apply
Apply and Close Cancel

Figure 1-26 Global SEGGER J-Link Path Setting

The next step is to set GDB SEGGER J-Link Debugging options. Click Run > Debug
Configurations and then double click GDB SEGGER J-Link Debugging.

% B B ..|E|1?'

type filter text

[E] C/C++ Application

[E] C/C++ Attach to Application

E C/C++ Container Launcher

[E] C/C++ Postmortem Debugger

[€] C/C++ Remote Application

Cif C/C++ Unit

[£] GDE Hardware Debugging

[€] GDB OpenOCD Debugging

[c] GDB PyOCD Debugging

[c] GDB QEMU aarch64 Debugging

[€] GDB QEMU arm Debugging

[€] GD'B QEMU gnuarmeclipse Debt

[E] GDB QEMU riscv32 Debugging
GDB QEMU riscvfd Debuggin

| ; GDB SEGGER J-Link Debuggin: I

L Launch Group

Filter matched 16 of 16 items

)

Create, manage, and run configurations

Configure launch settings from this dialog:

[ - Press the "New Configuration’ button to create a configuration of the selected type.

[B] - Press the 'New Prototype’ button to create a launch configuration prototype of the selected type.
5 - Pressthe ‘Export’ button to export the selected configurations.

“=| - Press the ‘Duplicate’ button to copy the selected configuration.

3L - Press the 'Delete’ button to remove the selected configuration.

11’ - Press the Filter’ button to configure filtering options.

|L| - Select launch configuration(s) and then select 'Link Prototype’ menu item to link a prototype.

|u| - Select launch configuration(s) and then select 'Unlink Prototype’ menu item to unlink a prototype.

- Select launch configuration(s) and then select 'Reset ...totype Values' menu item to reset with prototype values.

Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the 'Perspectives’ preference page.

Debug Close

Figure 1-27 GDB SEGGER J-Link Debugging
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Go to Debugger tab to configure the OpenOCD and GDB Client setup.

‘= Debug Configurations a *

Create, manage, and run configurations ﬁ

% [ By =2 -
L1 [F 2 S| x' =) 1? Mame: hello Release
ty|

pe filter text Main ﬁ% Debugger‘ = Startup| E_/ Source| B Common| %_ SVD Path
[E] C/C++ Application J-Link GDB Server Setup
[E] C/C++ Attach to Applicatior 8 Start the J-Link GDEB server locally ] Connect to running target

[E] C/C++ Container Launcher
[E] C/C++ Postmortem Debuge

[E] C/C++ Remote Application Actual executable: C:\Program Files\SEGGER\Link_V248/)LinkGDBServerCL.exe
Cii C/C++ Unit

Executable path:  S{jlink_path}/S{jlink_gdbserver} Browse...  Variables...

(to change it use the global or workspace preferences pages or the project properties page)

[£] GDB Hardware Debugging
[Z] GDB Open0CD Debugging Device name: ARMY Supported device names
[E] GDB PyOCD Debugging Endianness: O Little () Big
[c] GDB QEMU aarch64 Debugg Connection: Quse (@] (USB serial or IP name/address)
[t] GDB QEMU arm Debugging
[£] GDB QEMU gnuarmeclipse [ e Oswo O TG
[£] GDB QEMU riscv32 Debuggi Initial speed: O Auto () Adaptive @ Fixed 1000 kHz
[c] GDB QEMU risnr.64 Debuggi. GDB port: 2331
~ [£] GDB SEGGER J-Link Debuggi -
[©] hello Release SWO port: 2332 B8 Verify downloads (@ Initialize registers on start
@ Launch Group Telnet port: 2333 @ Local hostonly [ Silent
Log file: Browse...
Other options: -singlerun -strict -timeout 0 -nogui
Allocate console for the GDB server @ Allocate console for semihosting and SWO

GDB Client Setup

Revert Appl
Filter matched 17 of 17 items S REY,

@
Figure 1-28 J-Link Debugger Setting

Go to Startup tab, and configure this tab. After completing all settings, click Apply button to take
effect. Then, ensure the N9H30 board is configured to boot from USB and is connected to
NuWriter for DDR initialization. Once this is complete, click the Debug button to launch the
application and begin the debugging session with J-Link.
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S Debug Configurations ] X
" . {
Create, manage, and run configurations ﬁ
& = By [ -
L1 P & E X | =) 1? MName: hello Release
type filter text Main | %5 Debugger | = Startup| By Source| =] Common| &, SvD Path|
[E] C/C++ Application Initialization Commands
[t] C/C++ Attach to Application @ Initial Reset and Halt Type: Low speed: 1000 kHz
[T] C/C++ Container Launcher - I
[£] C/C++ Postmortem Debugger JTAG/SWD Speed: © Auto () Adaptive (O Fixed kHz
[T] C/C++ Remote Application B8 Enable flash breakpoints
Cif C/C++ Unit B Enable semihosting  Console routed to: @ Telnet [ GDB client
[£] GDB Hardware Debugging .
Enable SWO e 0 2 : 0 2 : 0
[£] GDE OpenOCD Debugging nable CPU freq Hz. SWO freq Hz. Port mask: Ol

[£] GDB PyOCD Debugging
[] GDB QEMU aarchf4 Debugging
[t] GDB QEMU arm Debugging
[] GDB QEMU gnuarmeclipse Deb
[t] GDB QEMU riscv32 Debugging Load Symbols and Executable
[t] GDB QEMU riscvéd Debugging  Load symbols

~ [£] GDB SEGGER J-Link Debugging

[c] hello Release

i Launch Group O Usefile: Workspace... File System...

© Use project binary:  hello.elf

Symbols offset (hex):
B8 Load executable
© Use project binary:  hello.elf

(O Use file: Workspace... File System...

Executable offset (hex):

Runtime Opticns
CJRAM application (reload after each reset/restart)

Revert Apply

Filter matched 17 of 17 items

@
Figure 1-29 J-Link Startup Setting

Continuing within the Eclipse, the following step is to convert a C project to C++ project. First,
import an Eclipse project from File > Import > General > Existing Project into Workspace.
Next, convert C/C++ project from File > New > Convert to a C/C++ Project (Adds C/C++
Nature). This will open the convert window. Finally, click Finish to complete the project
conversion.
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= eclipse-workspace - Eclipse IDE

File Edit Source Refactor MNavigate Search  Project Run Window Help

Alt+Shift+N >

Open File...
[} Open Projects from File System...

C/C++ Project
Project...

Convert to a C/C++ Autotools Project
Convert to a C/C++ Project (Adds C/C++ Nature) |
Source Folder

Folder

Recent Files »

Source File
Header File

File from Template

00 noeL=ERRER QR

- Class
o Task
. _- Example...
& ] Refresh F5 Other... Ctrl+N
Convert Line Delimiters To >
Exg Import.
g Export.
Properties Alt+Enter
Switch Workspace »
Restart
Exit

Figure 1-30 Select convert project

S Convert to a C/C++ Project O X

Convert to a C/C++ project .
The wizard adds C/C++ Nature to the selected projects to enable C/C++ Tools Support for them, @

Candidates for conversion:

B = helle Select All

Deselect All

Convertto C or C++
() C Project © C++ Project

Project options

8 Specify project type

Project type: Teolchains:
(= GNU Autotools GMNU Autoteols Teclchain
(== Executable

(= Shared Library
(7= Static Library
= Makefile project

8 Show project types and toolchains only if they are supported on the platform

®

Figure 1-31 Convert to a C/C++ project
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1.4 DEV Board Setting

N9H30 family supports different boot modes, it can boot from SPI, NAND, eMMC, or enter USB
ISP mode. The booting mode is selected by PA[1:0] power-on-setting. Please refer to DEV board
user’s manual for boot source selection of DEV board.
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2 BSP Content

2.1 BSP directory structure

Non-OS BSP contains four directories. The content of each directory listed in the table below.

Directory Name Content

BSP Directory contains Non-OS driver, third party software and sample applications.

Documents BSP related documents

Images Pre-compiled U-Boot image files.

Tools Tool for programming NAND, SPI, eMMC or download image to DDR. And its Windows driver.

2.2 Non-OS BSP content

The file under BSP directory shows following content.

Directory Name Content

Driver N9H30 peripheral drivers. Please refer to N9H30 Non-OS BSP Driver Reference Guide.chm
under Documents directory for the usage of driver APIs.

Library N9H30 libraries, including USB Host and smartcard.

SampleCode Driver sample application.

Script Link script and debug initialization file for Keil.

ThirdParty Third party software. Including FATFS, yaffs2 file system and LwIP network protocol stack.
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3  NuWriter

NuWriter can download images to NAND flash, SPI flash, eMMC, or DDR while N9H30 is in USB
ISP mode. Please refer to NUC970 N9H30 NuWriter User Manual for the usage of NuWriter.
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4 Revision History

N9H30 Non-0S BSP User Manual

Version Date Description

1.00 Jan. 31, 2018 Initial release

1.01 Jul. 5, 2018 Minor update

1.02 Dec. 24, 2018 Minor update

1.10 May 31, 2019 Add Eclipse IDE description

1.20 Mar. 7, 2022 Remove emWin

1.30 Aug. 8, 2022 Update Eclipse developemnt environment

1.31 Dec. 16, 2022 Add convert C/C++ project

1.32 Sep. 23, 2025 New Eclipse IDE description (Version 2025-09 and Above)
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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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