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I N9H20 Eclipse User Manual

Document Information

abstract N9H20 family processors provide the Keil and Eclipse environment to speed
up software development. This document instructs the user how to setup

and create Eclipse application program project smoothly.

Apply to N9H20 series

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of microcontroller and microprocessor based
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1 Eclipse Development Environment
By J-TAG as ICE debug interface, N9H20 provides Keil IDE and Eclipse as Non-OS BSP development

environment. This document is

only focused on how to use Eclipse and let the user uses this interface to

download application program to DRAM for debugging.

1.1 Eclipse Installation

This section introduces the installation steps of Eclipse develop environment. First download Eclipse IDE for
C/C++ Developers Tool from Eclipse official website http://www.eclipse.org/downloads/ and select proper
version according to your operating system. Since Eclipse is a Java based application, please also download
JRE from Java website and install it.

eclipse =

type filter text Q

.
0
+

¢y

k

HNILIUUINE & JdVd ILC, LUUIS TUT JdVdILTIPL T YPEILIIPL JdVdDEIVET ... ~

Eclipse IDE for C/C++ Developers
An IDE for C/C++ developers.

Eclipse IDE for Embedded C/C++ Developers

An IDE for Embedded C/C++ developers. It includes managed
cross build plug-ins (Arm and RISC-V) and debug plug-ins...

Eclipse IDE for PHP Developers

The essential tools for any PHP developer, including PHP language
support, Git client, Mylyn and editors for JavaScript,...

Eclipse IDE for Eclipse Committers

Package suited for development of Eclipse itself at Eclipse.org;
based on the Eclipse Platform adding PDE, Git, Marketplace...

Eclipse IDE for |lava and DSL Developers v

Figure 1-1-1 Select Eclipse IDE

After installing the software packages memtioned above, please execute Eclipse and select Help = Eclispe
Marketplace as shown in Figure 1-2.
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File Edit Source Refactor Navigate Search Project Run Window | Help

‘——— V||Nc Launch Configurations & Welcome vy K v @
|‘@v;a;\|,§q‘§9‘@v Biw [~ @&vitev Qv @~ Q- @ HelpContents
& Search & =
Access 1| 5 ||Hm
Show Contextual Help |
BPr. ® % Co.. T O - o . =™ =o
- Show Active Keybindings... Ctrl+Shift+L
RN &y Tips and Tricks.. 08|

T3 CRYPTO_AES

& Report Bug or Enhancement... =
L0 ETIMER_EventCounter Cheat Sheets... =5 ETIMER Toggler
3 ETIMER_FreeCounting ; : -
1J ETIMER_Perodic ? Eclipse User Storage | Open the Eclipse Marketplace wizard ]
» & ETIMER ToggleOut ¥ Perform Setup Tasks...
% Check for Updates

- _Install New Software...

@ Eclipse Marketplace...

& Arduino Downloads Manager

S About Eclipse IDE
Contribute

£l Problems ] Tasks B Console &2 Properties B~~~ =05

MNo consoles to display at this time.

4 1 3

Figure 1-2 Select Eclipse Marketplace

Input gnu mcu in Find field, and then the search result will be shown as Figure 1-3. Select latest version and
click Install button to install the required plug-in. In recent Eclipse version, the related plug-in can be installed
at the same time while Eclipse IDE is installed
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S Eclipse Marketplace O X

Eclipse Marketplace

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

Search‘ Recent‘ Popular‘ Favorites[!nstalled - Giving loT an Edge

v | |All Categories v

Find: | 2 nu mcu X | All Markets

Eclipse Embedded C/C++ 6.1.2

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

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

# 192| | # | Installs: 131K (3,151 last month) : Installed

Notepad4e 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 memo note notes lists

* 76 », Installs: 7.47K (59 last month) Install

EmbSysRegView 0.2.6

EMBedded SYStems REGister VIEW is an Eclipse Plugin which is
m designed for monitoring and modifying memory values of
embedded devices. Therefore it offers a.. more info

| €

Marketplaces

=" 9

@ < Back Install Now > Einish Cancel

Figure 1-3 Install Plug-in

Click Help = Install New Software to install CDT to support C/C++ development (Figure 1-4).
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& temp - Eclipse IDE E‘Eﬂ

File Edit Source Refactor Mavigate Search Project Run Window | Help

VHND Launch Configurations & Welcome vy K v @

g @y vy @viter Q0> Q ~ @ HelpContents

slEach Access | =
Show Contextual Help

EPr. 2|5 C. — O ; o - w ™ =0

. Show Active Keybindings... Ctrl+Shift+L

- E =">| ¢ &y Tips and Tricks.. 08|

= CRYPTO AES| & Report Bug or Enhancement... Py
ETIMER_EventCounter Cheat Sheets... =5 ETIMER Toggle!

3 ETIMER_FreeCounting

I ETIMER_Peradic @ Eclipse User Storage v
_ bt
» 5 ETIMER _ToggleOut @ Perform Setup Tasks...

% Check for Updates
= Install New Snﬁwareml
Eclipse Marketplace...

& Arduino Downloads Manager

< About Eclipse IDE
Contribute

Problems & Tasks & Console 22 Properties "B ~F~=05

No consoles to display at this time.

] [T »
0 items selected
.
Figure 1-4 Install New Software
Input CDT in Work with field as Figure 1-5.
< Install [m] X
Available Software |
Select a site or enter the location of a site. 2
Work with:] V| Add.. Manage...
[type filter tex CDT = https://download.eclipse.org/tools/cdt/releases/10.2 Select All
N— Embedded C/C++ v6.x Updates - https://download.eclipse.org/embed-cdt/updates/v6/ e s
age@ Thel CDT - http://download.eclipse.org/tools/cdt/releases/10.2 Deselect All
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 1-5 Search for CDT

Select CDT Main Features and CDT Optional Features as shown in Figure 1-6. The user can also select
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other packages if necessary.

S Install O X
Available Software

Check the items that you wish to install. I
Work with: ‘CDT - https://download.eclipse.org/tools/cdt/releases/10.2 v Add... Manage...
‘type filter text Select All

Name Version Deselect All

00 CDT Main Features
[0 CDT Optional Features
[Ju LaunchBar

[[Juoo Terminal Features
[Juo Terminal SDK Features
[Jumn Uncategorized

46 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 to find required software

Figure 1-6 Select CDT

1.2 GNU ARM Embedded GCC Toolchain and Build Tools Installation

The cross compiler GNU ARM Embedded Toolchain can be downloaded manually from
http://gnu-mcu-eclipse.github.io/toolchain/arm/install/. As for the Build tools, it can be be downloaded from
http://github.com/gnu-mcu-eclipse/windows-build-tools/releases. Both the toolchain and Build tools are
packed ones from the above websites. To simplify the tool management, these two files can be unpacked to

the same folder. For example, the selected toolchain xpack-arm-none-eabi-gcc-10.2.1-1.1-win32-x64.zip
and Build tools xpack-windows-build-tools-4.2.1-2-win32-x64.zip are unpacked individually to the same
folder D:\Eclipse. To use the toolchain and Build tools, the related paths can set to the unpacked folder
and will be described in later section.

1.3 Start Eclipse

After installing Eclipse, please restart Eclipse and select a directory as the workplace (Figure 1-7).
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& Eclipse IDE Launcher X

Select a directory as workspace

Eclipse IDE uses the workspace directory to store its preferences and development artifacts,

VLT ELRI D\ E clipse_Workspace\NOH2( ~ Browse...

[[] Use this as the default and do not ask again

~ Recent Workspaces
D\Eclipse Workspace\WIH20
Eclipse Workspacel\M3H20
NOHZ6

Ch\Eclipse Workspace\MIH20

3 B
(]
]

¥S
<

gochSampleCode\UART 14test]
non-os- 1\ SampleCodel UART 1\test]

(]}
i

test

Figure 1-7 Select Directory as Workspace

As shown in Figure 1-8, whenever the new workspac has been opened, we can start Eclipse IDE to create the
new project or import the existing project into workspace. The detail procedure will be inroduced in later
sections.

£ NoH20 - Eclipse IDE - x
File Edit Source Refoctor Novigate Search Project Run Window Help
NonlE e Lo Eotgrsions = T Dot O ITIa] B e Bio Bl B
$0-@-A-imE - B e o [ e | 1[5
[y Project Explorer 52 | 5, Connections =0 =8 gon T g0 = 8
BSle ¥ ~
An outline s not available.
Tasks B Consale 38 [T Properties ~B-=8

No consoles to display at this time.

Figure 1-8 Opened Workspace
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2 Eclipse Project

This chapter inroduces how to create a new Eclipse software project or import the existing one to the
workspace.

2.1 Create New Eclipse Project

To create a new project (Figure 2-1), please select a New C/C++ Project and C Managed Build as shown in
Figure 2-2.

& MNIH20 - Eclipse IDE
File Edit Source Refactor Mavigate Search Project Run  Window Help

Mew Alt+Shift+N > @ Arduino Project
Open File... @ Makefile Project with Existing Code
() Open Projects from File System... [€] C/C++ Project
Recent Files » % Project...
Close Ctrl+W Convert to a C/C++ Autotools Project
Close All Ctrl+Shift+W Convert to a C/C++ Project (Adds C/C++ Nature)
Save Crl-s @Y% Source Folder
Save Ac... % Folder
Save Al Cirt-shift-s | 6] Source File
T ﬁ Header File
\_‘f File from Template
TR & Class
¥ Rename.. F2 j Tack
&' Refresh F5
Convert Line Delimiters To b i Bemple..
Print... Ctrl+P [ Other. Ctrl+MN

Figure 2-1 Create New Project

& New C/C++ Project O X
Templates for New C/C++ Project
B Arduino C++ Sketch A
Arduing w A single C++ file with empty setup() and loop() functions.
CMake
Make ;
Meson i C Managed Build
Ot \‘C" A C Project build using the CDT's managed build system.
i C++ Managed Build
L‘c" A C++ Project build using the CDT's managed build system.
CMake Project
A A CMake project with a Hello World executable to get started
Empty or Existing CMake Project
A Create @ CMake project with no files. Can be v
timmd do rrmada Ana Aisse csvedinn Fandand
< >
?\ < Back Mext = Finish Cancel

Figure 2-2 Select C Managed Build
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Give the project name and Select Configurations as shown in Figure 2-3 and Figure 2-4, respectively.

July 14, 2021

Use "Advanced settings” button to edit project's properties,

Additional configurations can be added after project creation.

Use "Manage configurations" buttons either on toelbar or on property pages.

= O >
C Project —
‘v, Directory with specified name already exists. |
Project name: |Test|3r0ject |
[] Use default location
Location: |E:\NQHE‘D\bsp\SampIeCode\test\GCC | E Browse.., i
Choose file system: | default
Project type: Toolchains:
Empty Project [ ARM Cross GCC
Hello World ARM C Project Cross GCC
Helle World RISC-V C Project o RISC-Y Cross GCC
£ >
Show project types and toolchains only if they are supported on the platform
?\ < Back Mext » Finish Cancel
Figure 2-3 Set Project New Name
= o x
Select Configurations —
Select platforms and configurations you wish te deploy on |
Project type: Executable
Toolchains: ARM Cross GCC
Configurations:
3 Debug Select all
B Release
Deselect all

Advanced settings...

@ <Back || Met> [ Finish

Cancel

Figure 2-4 Select Configurations
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Select the toolchain and configure path as shown in Figure 2-5.

= 0 X
GNU Arm Cross Toolchain <>
|
Select the toolchain and configure path o
Toolchain name: |)(Pack GNU Arm Embedded GCC (arm-none-eabi-gcc) v |
Toolchain path: |D:\Eclipse\xpack—arm—none—eabi—gcc—10.2‘1—1.1\bin | EBerse...]
@ < Back Next > Finish Cancel

Figure 2-5 Toolchain Setting

If the created project is a library one, as shown in Figure 2-6, please select Static Library in Properties =
Settinng = Build Artifact = Artifact Type options.

& Properties for TestProject O X
type filter text Settings 7 T
Resource .
Builders
~ C/C++ Build
Build Variables i Toolchains M Devices [ Container Settings # Build Steps Build Artifact Binary Parsers @ Error Parsers alr

Environment
Logging

Settings Artifact name: | EXecutable
Tool Chain Editor Shared Libra
C/C++ General Artifact extension:

Linux Tools Path
MCU
Project Natures

Artifact Type: Static Library -

Output prefic.|lib -]

Project References
Run/Debug Settings
Task Repository
Task Tags
Valiclation

WikiText

@ Apply and Close Cancel

Figure 2-6 Static Library Selection

As shown in Figure 2-7, if the created project is an executable one, please select Executable in Artifact Type
options.
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£ Properties for TestProject a x
type filter text Settings B .
Resource
Builders ~
~ C/C++ Build
Build Variables 3 Toolchains B Devices [ ContainerSettings # Build Steps Build Artifact Binary Parsers € Eror Parsers o
Environment
Logging Artifact Type: Executable »
Settings
Artifact name:
Tool Chain Editor Shared Library
C/C++ General Artifact extension: |22tc Library ‘
Linux Tools Path Ouputpretic | ]
MCU

Project Natures
Project References
Run/Debug Settings
Task Repositery
Task Tags
Validation

WikiText

@ Apply and Close Cancel

Figure 2-7 Executable Output Selection

Thus, the basic configuration for an empty new project has been setup. Next, other related steps to a new
project are Isted below.

1. Select the Build tools and configure path as in Figure 2-8.

S Properties for TestProject O X
type filter text Build Tools Path LR AR
Resource

The location where various Eclipse Embedded CDT build tools are installed. They are

used for all build configurations of this project, and override the workspace or global
v C/C++ Build paths.

Build Variables
Environment
Logging
Settings
Tool Chain Editor
C/C++ General
Linux Tools Path
w MCU
Arm Toolchains P
Build Tools Path
OpenOCD Path
pyQCD Path
QEMU Path
SEGGER J-Link Pa
Project Natures
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

Builders

Build tools folder: D:\Eclipse\xpack—windows—build—l‘E Browse... l xPack...

a o Restore Defaults Apply

@ Apply and Close Cancel

Figure 2-8 Build Tool Setting

If the Build tools path is set successfully, it also can be found in Figure 2-9.
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S Properties for TestProject O

type filter text

Resource
Builders
wv C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
C/C++ General
Linux Tools Path
~ MCU
Arm Toolchains P
Build Tools Path
OpenOCD Path
pyOCD Path
QEMU Path
SEGGER J-Link Pz
Project Natures
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

Settings

Configuration: |Debug [ Active ] | | Manage Configurations...

B Tool Settings ¥ Toolchains W Devices [ Container Settings # Build Steps Build Artifact [as I ¢ | *

Name: |)(Pack GNU Arm Embedded GCC (arm-none-eabi-gcc) w

Architecture: ARM (AArch32) ~

Prefix: arm-none-eabi-
Suffix:

C compiler:

el
5
2%

C++ compiler:
Archiver: ar
Hex/Bin converter: |objcopy
Listing generator:  |objdump
Size command: size

Build command: make

Remove command: [rm

Toolchain path: |D:\Eclipse\xpack—arm-none-eabi-gcc-10.2.1-1.1\bin

to change it use the global or workspace preferences pages or the project properties page’
|D:\Eclipse\xpack—windows-build-tuols-4.2.1 -2\bin

Build tools path:

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

Create flash image
[[] Create extended listing
Print size

Apply and Close

Cancel

Figure 2-9 Toolchain and Build Tools Path Settings

2. Select ARM family arm926ej-s in Properties =» Settinng =» Tool Settings =» Target Processor
options as shown in Figure 2-10.
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£ Properties for TestLibrary O X
type filter text Settings - - =
Resource
Builders ~
w C/C++ Build
Build Variables & Tool Settings B Toolchains B Devices [ Container Settings & Build Steps Build Ar *
g P
Environment
Logging (2 Target Processor ARM family rma6e s -
2 Optimization
Settings % Wp . Architecture Toolchain default ~
Tool Chain Editor =g amings
C/C++ General (2 Debugging Instruction set | ARM {-marm) ~
. B3 GNU ARM Cross & bl
Linux Tools Path v = foss Assembler [] Thumb interwerk (-mthumb-interwork)
MCU (2 Preprocessor
Project Natures # Includes Endianness Toolchain default ~
sy
Project References (& Warnings Float ABI Toelchain default -
Run/Debug Settings (£ Miscellaneous
Task Repository ~ B3 GNU ARM Cross C Compiler FPU Type Toolchain default ~
B p
Task Tags g repracesser Unaligned access | Toolchain default ~
Validation (2 Includes
WikiText (2 Optimization Bdrchdd family | Generic -mepu=generic)
@ Warnings
@ Miscellaneous Feature crc Toolchain default
~ i GNU ARM Cross C Linker Feature crypto Toolchain default
2 General
(3 Libraries Feature fp Toolchain default
-
(& Miscellaneaus Feature simd Enabled (+simd)
~ B3 GNU ARM Cross Create Flash Image
@ General Code model Small (-memodel=small)
~ i GNU ARM Cross Print Size Strict align {-mstrict-align)
@ General i | 1 v
< >
@ Apply and Close Cancel

Figure 2-10 Target Processor Selection

3. Figure 2-11 shows how to set the Include path in GNU ARM Cross C and Assembler Compiler if
necessary.

& Properties for SPU O X

Resource
Builders
w C/C++ Build

Build Variables
Envirenment
Logging
Settings
Tool Chain Editor

C/C++ General 2 Optimization

Linux Tools Path @ Warmnings

MCu (£ Debugging

Project Natures ~ 3 GNU ARM Cross Assembler

Project References (&2 Preprocessor

Run/Debug Settings (& Includes

Settings 4 v

Configuration: | MSH20K5_5PU [ Active ] ~ | | Manage Configurat

& Tool Settings &3 Toolchains M Devices [J Container Settings # Build Steps Build 2

@ Target Processor Include paths (-1}

€8 8-

"&{ProjDirPath}/../ASIC

Task Repository 2 Warnings

Task Tags (2 Miscellaneous

Validation v 8 GNU ARM Cross C Compiler

WikiText (£ Preprocessor Include system paths (-isystem) 240 3.

(2 Includes

& Optimization

@ Warnings

@ Miscellanecus
~ B3 GNU ARM Cross C Linker v

® Apply and Close

Figure 2-11 Include Path Settings

Cancel
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4. Defines the symbol for diferent devices (N9H20K1/N9H20K3/N9H20K5) in Assembler/C Compiler

Preprocessor as sohwn in Figure 2-12 and Figure 2-13, respectively

type filter text

Resource
Builders
w C/C++ Build

Build Variables
Environment
Legging
Settings
Tool Chain Editor

C/C++ General

Linux Tools Path

& Properties for TestProject

Settings

& Tool Settings %3 Toolchains B Devices

m] *
hd R
~

[ Container Settings # Build Steps

(2 Target Processor
(# Optimization
(# Warnings
(# Debugging
~ 85 GNU ARM Cross Assembler
(22 Preprocessor

USE Preprocessor
[ Do not search systern directories (-nostd
[ Preprocess only (-E)

Defined symbols (-D) & 5

MCU NIHZ0K5=1
Project Matures % |I'1C|th.ies
Project References ] W.armngs
Run/Debug Settings (2 Miscellaneus
Task Repository ~ B3 GNU ARM Cross C Compiler
Task Tags (% Preprocessor
Validation % Includes 5
WikiText < - >
)
C) Apply and Close Cancel
Figure 2-12 Symbol Definition in Assembler
£ Properties for TestProject O w
type filter text Settings . -

Resource
Builders
w Cf/C++ Build
Build Variables
Envirenment
Logging
Settings
Tool Chain Editor
C/C++ General
Linux Tools Path
MCU
Project Matures
Project References
Run/Debug 5ettings
Task Repository
Task Tags
Validation
WikiText

@

(2 Target Processor
(# Optimization
(¥ Warnings
(# Debugging
~ 83 GNU ARM Cross Assembler
@ Preprocessor
@ Includes
= Warnings
@ Miscellanecus
~ 83 GNU ARM Cross C Compiler
@ Preprocessor
(2 Includes
(# Optimization
(# Warnings
(# Miscellaneous
~ 83 GNU ARM Cross C Linker

P a— |

[ De not search system directories (-nostd A
[IPreprocess only (-E)

Defined symbols (-D) & w5
NOH20K5=1

Apply and Close Cancel

Figure 2-13 Symbol Definition in C Compiler

5. Setup a new folder and given folder name “Driver” in Virtual Floder as shown in Figure 2-14 and

Figure 2-15, respectively.
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& N9H20 - Ecli New N

™ Project...
File Edit Soi Go Into _f =
@ [ Open in New Window j File from Termnplate
TR R Show in Local Terminal > [ Folder
& Project Expls B Copy Ctl+C (& Class
Paste Cirl+V E Header File
1S Testlibre 3 Delete Delete .ﬁ Source File
Remove from Context Ctrl+Alt+Shift+ Down A%  Source Folder
Source > | C/C+ Project
mr Convert to a C/C++ Project (Adds C/C++ Nature)
Rename... F2
™ Example..
g Import.
W/ Export ™ Other.. Ctrl+MN
B3

Figure 2-14 Setup New folder

& Mew Folder O x

Folder I

Create a new folder resource, i y

Enter or select the parent folder

| TestProject |

=
w =% TestProject
= settings

Folder name: |

<« Advanced

() = Use default location
(O] [ty Folder is not located in the file system (Virtual Folder)
i (-7 Link to alternate location (Linked Folder)

Browse... Variables...

default

Resource Filters...

Figure 2-15 Setup New Folder Name

6. If the created project is a executable one, please also add startup code into “Driver” virtual floder as
shown in Figure 2-16 and Figure 2-17, respectively.
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& NIH20 - Eclipse IDE
File Edit Source Refactor Mavigate Search Project Run  Window Help

@ | --- w | | Mo Launch Configurations W | on: | ---

O R RI®E S TIL e oD
[ Project Explorer #2  “% Connections = 0
= &= | o
v (S Testl New » [ Project..
&l In Go Into |_<‘> File
Sr
& Open in New Window [ File from Template
Show in Local Terminal > (9 Folder
=] Copy Ctl+C (& Class
Paste Ctl+V | [if Header File
3 Delete Delete ﬁ Source File
Remove from Context Ctrl+Alt+Shift+Down a% Source Folder
SOUICE > C/C++ Project
Move...
Rename... F2 e
G e 9 Other... Ctrl+N
Figure 2-16 Setup New File
& Mew File O bt
File N
Create a new file resource.

Enter or select the parent folder:

|TestProjecthriver |

tit
== SPU
v =% TestProject
= .settings
[ Driver

File name: | Startup_GCC.5

<« Advanced

[] Link to file in the file system

|’ROJECT_LOC,"..,"..,"..,"DriverlSourcefStartup_GCC.S|E Browse... i Variables...

Choose file systern: | default
Resolved location: EA\NIHZ20Mbsph\Driver\Source\5tartup_GCC.S

® Finish Cancel

Figure 2-17 Add Startup Initial Code in Folder
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7. Setup another virtual folder name “Src” and then add necessary files as shown in Figure 2-18.

= MNew File O X

File

1, Location 'EAMNSH20\bsp'SampleCode\testimain.c’ may overlap another
resource, This can cause unexpected side-effects. T

Enter or select the parent folder:

TestProject/Src

=% SPU
v (2% TestProject
[= .settings
[ Driver
[ 3re

File name: |r'r'|ain.c

<< Advanced

[~ Link to file in the file system

|PROJECT_LOC;’main.c Browse... Variables...

Choose file systern: | default ~
Resolved location: EANIH20\bsph\SampleCode\testimain.c

Figure 2-18 Add Necessary File in Src Folder

8. Add configuration name (Figure 2-20) in Build Configurations = Manage window (Figure 2-19),
and we can create new configuration.

Build Configurations » Set Active »
Profiling Tools ¥ LS
Validate Build &ll

) PRunhAs » Clean All

15 Debug As » Build Selected...

Figure 2-19 Build Configuration
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& Create Mew Configuration >

Mote: The configuration name will be used as a directory name in the file
systern. Please ensure that it is valid for your platform.

Name:  |N9H20KS_TEST |

Description: | NSH20K5_32MB| |

Copy settings from
(®) Existing configuration | NH20K5_TEST1( NSH20K5_32MB ) ~

() Default configuration  Debug
() Import from projects | -- not selected —-

(O Import predefined -- not selected --

Figure 2-20 Create New Configuration

9. If the created project is a executable one, please select the linker Script file in GNU ARM Cross C
Linker. Before to select Script file, some statements need to add in Properties = Settinng = Build
Steps = Pre-buid Steps Command window as shown in Figure 2-21.

» ${cross_prefix}cpp -E -D${ConfigDescription}=1 -P
» ${ProjDirPath}/../../../Driver/Source/gcc_arm_SRAM.Id -o
» ${ProjDirPath}/${ConfigName}/gcc_arm_SRAM_${ConfigDescription}.ld

% Properties for TestProject O *
type filter text Settings - - -
Resource
~
Builders
v C/C++ Build Configuration: | NIH20K5_TEST [ Active ] ~ | | Manage Configurations...

Build Variables
Environment

Logging @ToolSettings B3 Toolchains :‘ Devices ﬂ Container Settings oﬁ'BU”dStEF'S Build Art ¥ | ¥

Settings

Tool Chain Editor Pre-build steps
C/C++ General Command:
Linux Tools Path
MCU .
Project Matures Description:
Project References | ~ |
Run/Debug Settings
Task Repository Post-build steps
Task Tags Command:
Validation | v|
WikiText Description:

| 7]
v

Figure 2-21 Setup Pre-build Command
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Then, add the Script file and file path in Properties = Settinng = GNU ARM Cross C Linker =

General in Figure 2-22 and Figure 2-23, respectively.

& Properties for SPU

type filter text

Resource
Builders
w C/C++ Build
Build Variables
Environment
Logging
Settings
Tool Chain Editor
C/C++ General
Linux Tools Path
MCU
Project Matures
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

@

Settings

@ Target Processor
(# Optimization
(2 Warnings
@ Debugging
w 5 GNU ARM Cross Assembler
@ Preprocessor
@ Includes
(2 Wamnings
@ Miscellanecus
~ % GNU ARM Cross C Compiler
(E Preprocessor
@ Includes
(2 Optimization
@ Warnings
@ Miscellaneous
w % GNU ARM Cross C Linker
@ General
(&% Libraries
(28 Miscellaneous
~ %3 GNU ARM Cross Create Flash Image
(2 General
v % GNU ARM Cross Print Size
@ General

a ®
- v w
Script files (-T) & ow "

${ProjDirPath}/${ ConfigNamel/gcc_arm_S

£

[1Do not use standard start files (-nostartfi

[1Do not use default libraries (-nodefaultlil v

>

Apply and Close Cancel

Figure 2-22 Setup Linker Script File

File:

S Edit file path

| S ProjDirPath}/${ ConfigMame}/gcc_arm_SRAM_${ ConfigDescription}.ld

oK Cancel

Figure 2-23 Setup Linker File Path

10. Link necessary Libraries and setup library search path as sohwn in Figure 2-24 and Figure 2-25,
respectively.
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& Properties for TestProject O X
type filter text Settings - r v
Resource
A
Builders
v CfC++ Build Configuration: | Debug [ Active ] ~ | | Manage Confic

Build Variables
Environment

Logging & Tool Settings B Toolchains ;!; Devices u Container Settings .ﬁ‘ Build Steps Bu
Settings
Tool Chain Editor @ Target Processor Libraries (-} 28 8
C/C++ General (% Optimization NOH20 SvS
Linux Tools Path @ Warnings
MCU (22 Debugging -
Project Natures ~ B8 GMNU ARM Cross Assembler
Project References (2 Preprocessor
Run/Debug Settings 2 Includes
Task Repository # Warnings
Task Tags (2 Miscellaneous
Validation ~ 8 GNU ARM Cross C Compiler
WikiText (22 Preprocessor
@ Includes
(# Optimization
(2 Warnings
(# Miscellaneous

v @él‘ﬂg:n::ll&oss € Linker Library search path (-L) & w8
(22 Libraries "${ProjDirPa "
@ Miscellanecus
~ B3 GNU ARM Cross Create Flash Image v

® Apply and Close Cancel

Figure 2-24 Setup Linked Library

S Edit directory path X
yp

Directory:

||"S{Pr0jDirPath}J’..a"..f..f'Librar}r_GCCfIPLib"

Cancel Workspace... File systern...

Figure 2-25 Setup Linked Library Path

11. In addition, enable newlib-nano in Properties = Settinng =& GNU ARM Cross C Linker =
Miscellaneous options as shown in Figure 2-26.
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£ Properties for SPU

type filter text

Resource
Builders
~ C/C++ Build
Build Variables
Environment
Legging
Settings
Tool Chain Editor
C/C++ General
Linux Tools Path
MCU
Project Matures
Project References
Run/Debug Settings
Task Repository
Task Tags
Validation
WikiText

Settings

i Tool Settings &5 Toolchains M Devices

O *
- v -
A~

0 Container Settings # Build Steps By

(&2 Target Processor
(# Optimization
@ Warnings
@ Debugging
~ 1335 GNU ARM Cross Assembler
(2 Preprocessor
2 Includes
£ Warnings
@ Miscellaneous
w 183 GNU ARM Cross C Compiler
(5 Preprocessor
2 Includes
(# Optimization
(£ Warnings
@ Miscellaneous
w 183 GNU ARM Cross C Linker
2 General
(2 Libraries
(# Miscellaneous
w @3 GNU ARM Cross Create Flash Image
@ General
~ 83 GNU ARM Cross Print Size
2 General

Linker flags (-Xlinker [option])

Other objects

"S{BuildArtifactFileBaseMan

[ Cross reference (-Xlinker --cref)
[CIPrint link map (-Xlinker --print-map)

Generate map

(] Use newlib-nano (--specs=nano.specs)
[ Use float with nano printf {-u _printf_float)
[JUse float with nano scanf (-u _scanf_float)
Do not use syscalls (--specs=nosys.specs)
[ verbose (-v)

Other linker flags | --specs=rdimon.specs -W, v

>

Apply and Close Cancel

Figure 2-26 Select newlib-nano Option

12. If the creted project is a executable one, Figure 2-27 shows how to select the output file format in
Properties = Settinng =@ GNU ARM Cross Create Flash Image = General path.
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& Properties for TestProject O et
type filter text Settings - v v
Resource
A
Builders
w C/C++ Build
Build Variables & Tool Settings B3 Toolchains :l: Devices u Container Settings .i‘ Build Steps Build Ar| 4 | *+
Environment
Logging (2 Target Processor Output file format (-0} |Intel HEX ~
Seftings 5 Optimization OJSection: j text | Itel HEX
Tool Chain Editor (% Warnings O] section: < .dats Motorola S-record
g Debugging N Motorola S-record (symbols)

C/C++ General

Linux Tools Path ~ 55 GNU ARM Cross Assembler Other sections ()  ACAURACL) A
MCU @ Preprocessor

T
Project Matures %‘: |I'IC|LH?|ES
Project References % W.ﬂl'l"llﬂgs
Run/Debug Settings & Miscellaneous
Task Repository w 3 GNU ARM Cross C Compiler
Task Tags (& Preprocessor
s
Validation 2 Includes
WikiText (& Optimization

2 Wamings
(# Miscellaneous
~ E83 GNU ARM Cross C Linker
(B General
2 Libraries
@ Miscellaneous
~ 5 GNU ARM Cross Create Flash Image
@ General
~ 3 GNU ARM Cross Print Size
(5 General

Figure 2-27 Setup Output File Format

2.2 Import Existing Eclipse Project

To import the current project, please click File = Import to select the existing project into workspace as
shown in Figure 2-28 and Figure 2-29, respectively. After importing the project, it can be modified and started
debugging if necessary.

& MNIH20 - Eclipse IDE

File Edit Source Refactor MNawvigate Search Project
Mews Alt+Shift+MN >
Open File...

(i} Open Projects from File Systemn...

Recent Files »

Close Crl+ W
Close All Ctrl+Shift+W

Sawve Ctrl+5
Sawve As...

Sawe All Ctrl+Shift+5
Rewert

Mowe...
Rename... F2

Refresh F5

ol

Conwvert Line Delimiters To >
Print... Ctrl+P

lmport...
Export...

b

Properties Alt+Enter

Switch Workspace >
Restart
Exit

Figure 2-28 Import Existing Project
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& Select Folder *
&« v P <« SampleCode » test » v | O Search test el

Organize + MNew folder SEE o

~
EThis pC MName

i 3D Objects FET
[ Desktop

@ Documents

; Downloads

J‘! Music

&= Pictures

m Videos

i Windows (C:)

s BOEDFiIVE (D)

- Local Disk (E:)

= mhkuo (\\nthcvdiud0T\userprofile) (F:)

Folder: | GCC

Select Folder Cancel

Figure 2-29 Select Imported Project
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3 Eclipse Debug

3.1 Setup Debug Environment

Eclipse supports debugging using J-Link ICE. The J-Link plug-in program can be downloaded and installed
from the website http://gnu-mcu-eclipse.github.io/debug/jlink/install/ before to start debugging. After
installation, set J-Link path in Properties = MCU = Global SEGGER J-Link as shown in Figure 3-1, and
then press Apply button.

& Properties for TestProject O X
type filter text SEGGER J-Link Path e v
:E?IT:IL;:E 2 Conf_igurethe!ocation where SEGGERJ-LinIt_:isinstqlled.ThevaIUE§ are sf.ored in thewprkspace
(not in the project). They are used for all build configurations of this project, and override the
C/C++ Build waorkspace or global paths,
C/C++ General
Linux Tools Path After installing SEGGER updates, restart Eclipse for the defaults to be re-evaluated and use the
w MCU Restore Defaults button to configure the new location.
ARM Toolchains Path Executable: |JLinkGDBServerCL.exe|
Buld Tools Path Folder:  [CA\Program Files (xB6)\SEGGER\Link_V512f Browse... *Pack...
Jumper Path
OpenOCD Path
pyQCD Path
QEMU Path

SEGGER J-Link Path
Project Matures
Project References
Run/Debug Settings

Task Repository

Task Tags v
PR > Restore Defaults Apply
(?;' Apply and Close Cancel

Figure 3-1 Global SEGGER J-Link Path Setting

The next step is to set GDB SEGGER J-Link Debugging options. As shown in Figure 3-2, click Run =
Debug Configurations and then expand GDB SEGGER J-Link Debugging confguration.
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2 Run Configurations

Create, manage, and run configurations

CE

type filter text

i

| =

5- Build Docker Image
[E] C/C++ Application
[£] C/C++ Container Launcher
[€] C/C++ Remote Application
Cif C/C++ Unit
D Docker Compose
[ ] GDB Jumper Debugging
[£] GDB OpenQCD Debugging
[£] GDB PyOCD Debugging
[] GDB QEMU Debugging
~ [£] GDB SEGGER J-Link Debugging
[] TestProject NSH20K1_TEST
[E] TestProject NOH20K3_TEST
[E] TestProject NOH20K5 TEST
& Launch Group
@ Launch Group (Deprecated)
Launch over Serial
@i Run Docker Image
Filter matched 18 of 18 iterns

)

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

Configure launch settings from this dialog:

- Press the 'Mew Prototype’ button te create a ..h configuration prototype of the selected type.
- Press the 'Export’ button to export the selected configurations.

“=| - Press the 'Duplicate’ butten to copy the selected configuration.

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

- Press the Filter' button to configure filtering options.

- Edit or view an existing configuration by selecting it.

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

- Select launch configuration(s) and then sele..nk Prototype’ menu item to unlink a prototype.

- Select launch configuration(s) and then selec..lues’ menu item to reset with prototype values.

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

Close

Figure 3-2 GDB SEGGER J-Link Debug

Selet corresponding configuration which match your device as should in Figure 3-3.

& Debug Configurations

Create, manage, and run configurations

OE®E
type filter text

[€] C/C++ Application

[€] C/C++ Attach to Application

[] C/C++ Container Launcher

[€] C/C++ Postmortem Debugger

[] C/C++ Remote Application

Cif C/C++ Unit

[€] GDB Hardware Debugging

[£] GDB Jumper Debugging

[€] GDB OpenOCD Debugging

[£] GDB PyOCD Debugging

[] GDB QEMU Debugging

v [ ] GDB SEGGER J-Link Debugging

[] TestProject NOH20K1_TEST
[T] TestProject NOH20K3_TEST
[ TestProject NOH20K5 TEST

& Launch Group

= Launch Group (Deprecated)

Filter matched 17 of 17 items

Name: | TestProject N9H20K5_TEST

[ Mazin %% Debugger| [ Startup | % Source| ] Common| &, SVD Path
Project:
|TestPrUJect Browse...
C/C++ Application:
| MIHZ0K5_TEST/ TestProject.elf
Variables... Search Project... Browse...
Build (if required) before launching
Build Configuration: | Select Automatically ~
() Enable auto build () Disable auto build
(®) Use workspace settings Configure Workspace Settings...
Revert Apply

Figure 3-3 J-Link Debugger Main

Goto Debugger tab, this configuration is as in Figure 3-4.
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£ Debug Configurations

[€] C/C++ Application

[T] C/C++ Attach to Application

[T] C/C++ Container Launcher

[€] C/C++ Postmortem Debugger

[£] C/C++ Remote Application

Cif C/C++ Unit

[] GDB Hardware Debugging

[] GDB Jumper Debugging

[c] GDB OpenOCD Debugging

[c] GDB PyOCD Debugging

[t] GDB QEMU Debugging

v [&] GDEB SEGGER J-Link Debugging

[ ] TestProject NOH20K1_TEST
[ ] TestProject NOH20K3_TEST
[ TestProject NOH20K5_TEST

@ Launch Group

= Launch Group (Deprecated)

Filter matched 17 of 17 items

o x
Create, ge, and run fig
CEeRX| B3P~ Name: | TestProject N9H20K3_TEST
type filter text

Main | %% Debugger [ Startup) B Source} = Qommoﬂ = VD Patﬂ
J-Link GDB Server Setup Lo
Start the J-Link GDE server locally

[ Connectto running target

Executable path: ‘S{jlink_path}fS{Jhnk_gdbserver} ‘Bmw;e... Al

Actual executable: ‘C:\ngram Files (x86)\SEGGER\Link_¥512f/ILinkGDBServerCL.exe

(to change it use the global or workspace preferences pages or the project prope

Device name: ‘ARMQ ‘ Supported de

Endianness: @ Little () Big

Connection: @use O [ | wsBserialorP nam

Interface: O swp @ ITAG

Initial speed: O Auto () Adaptive (®) Fixed kHz

GDB port:

SWO port: Verify downloads [ Initialize registe

Telnet port: Local host only [ Silent

Log file: o
< >

Revert Apply

@

Figure 3-4 J-Link Debugger Setting

Goto Startup tab, this configuration is as shown in Figure 3-5. In Startup, some initail settings are given,
including DRAM initialization, clock settings and so on.

% Debug Cenfigurations

[T] C/C++ Application
[T] C/C++ Attach to Application
[T] C/C++ Container Launcher
[E] C/C++ Postmortem Debugger
[T] CfC++ Remote Application
Cii C/C++ Unit
[T] GDB Hardware Debugging
[T] GDEB Jumper Debugging
[T] GDB OpenOCD Debugging
[T] GDB PyOCD Debugging
[t] GDB QEMU Debugging
~ [c] GDB SEGGER J-Link Debugging
TestProject NOH20K1_TEST
TestProject NOH20K3_TEST
TestProject NOH20K5_TEST
@ Launch Group
= Launch Group (Deprecated)

Filter matched 17 of 17 items

Create, ge, and run config

2 = Y

L E 0 5 x' H 5~ Name: |TestProject MNIH20K5_TEST
type filter text

Main ﬁt& Debugger fB Startup . Source} = gommoﬂ 5 SVD Path]

Initialization Commands

Initial Reset and Halt Type: ‘

| Low speed: | 1000 ‘ kHz
JTAG/SWD Speed: ® Aute () Adaptive (O Fixed kHz

Enable flash breakpoints

[JEnable semihosting Console routed to: |~ Telnet GDB client

Enable SWO  CPU freq: |0 Hz. SWO freq: 0 Hz. Port mask:  0xl

maonitor reset

monitor sleep 1000

maonitor long Oxb 0000004 = 000030728
maonitor long (kb 0000224 = (x0000447E

Load Symbols and Executable
Load symbols
(®) Use project binary: TestProject.elf

(0 Use file: Workspace... File Syste
Symbuols offset (hex): I:l
' . S
Revert Apply

@

Close

July 14, 2021

Figure 3-5 J-Link Startup Setting
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After completing the settings, click Debug button to start debugging with J-Link.

3.2 Start Debug

This section introduces some simple operations for debugging.

1. Free Run the test code as shown in Figure 3-6.

&

Run

i=

12

L))

Window Help
Instruction Stepping Mode
Move to Line (C/C++)

Resume at Line (C/C++)

Resume F&
Suspend

Terminate Ctrl+F2
Disconnect

Resurne Without Signal
Step Into F5
Step Ower F&

Figure 3-6 Free Run

2. Step Into & Step Over the function call as shown in Figure 3-7.

Run

i=

1

&

by

Window Help
Instruction Stepping Mode
Movwe to Line (C/C++]

Resume at Line (C/C+ +)

Resume Fa
Suspend

Terminate Ctrl+F2
Dizconnect

Resume Without Signal

Step Into F3
Step Ower F&
Step Return F7
[ LT kel O

Figure 3-7 Step In & Step Over

3. Dump Memory window as in Figure 3-8.
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Run

9H20K

46 q

Window Help
MNew Window
Editor >
Appearance ¥
Show View > 9y
Perspective | B
Mavigation ¥ #
Preferences "
uart.uiBaudrate = 1 @3
uart.uiDataBits = W _
uart.uiStopBits = & o
uart.uiParity = WB_ &
uart.uiRxTriggerLev
sysInitializeUART (2 0
sysEnableCache(I_D_
i
sysprintf("start P1 0=
T
spuOpen(eDRVSPU_FRE =5
o

Figure 3-8 Dump Memory

0y |

B

Breakpoints
Console

Debug
Debugger Console
Disassemnbly
Error Log
Executables
Expressions
Memuory
Memory Browser
Medules

Qutline
Peripherals

Problems

4. Dump general Registers window as in Figure 3-9.

Run

SH20K

56
57
58
59
6
61
62
63
G4

66
63
69

T

Window Help
New Window
Editor *
Appearance »
Show Wiew » Oy
Perspective »

=]
Navigation » 1=
&

Preferences ———
uart.uiBaudrate = 1 ¢
uart.uiDataBits = W _
uart.uiStopBits = W o
uart.uiParity = WB_ &
uart.uiRxTriggerLev
sysInitializeUART (& 0
sysEnableCache(I_D_

B
sysprintf("start Pl 5=
2
spuOpen(eDRVSPU_FRE E:
N
spuloctl(SPU_TOCTL_
spuloctl(SPU_TOCTL_ =
B

spuEqOpen (eDRVSPU_E
spuDacOn(1);
snuStartPlav( (PFN N &

f

in R |

Breakpoints
Console

Debug

Debugger Conscle
Disassembly
Error Log
Executables
Expressions
Memory
Memory Browser
Modules

Outline
Peripherals
Problems
Progress

Project Explorer
Registers

Signals

&

‘@~ Biw|m

Alt+5Shift+C, B
Alt+5Shift+Q, C

Alt+Shift+C, L

Alt+5Shift+Q, O

Alt+Shift+Q, X

~Biw|

Alt+5Shift+Q, B

Alt+Shift+C, C

Alt+Shift+C, L

Alt+Shift+Q, O

Alt+Shift+Q, X

Figure 3-9 Dump General Register

5. A breakpoint can be enabled and disabled by right-clicking on its icon or by right-clicking on its
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description in the Breakpoints view

As for other operations in the debugger, the user can refer to Help window to get further information.

& Help - Eclipse IDE - [m] x
search: [ | scone Alltopics
&-| ¥- B a

@ Workbench User Guide

Gy w el e d

Contents

2]

@ Autotools Plug-in User Guide

@ (/C++ Development User Guide

@ C/C++ Library Documentation

© ChangeLog Editor User Guide

@ Eclipse Marketplace User Guide

@ Eclipse Remote Developer's Guide

@ EGit Documentation

€ GCov User Guide

@ GDB Tracepoint Analysis User Guide
€ GNU MCU Eclipse Plug-ins User Guide
* GNU Tools On-line Documentation
@ GProf User Guide

@ Libhover Developer's Guide

@ Meson Plug-in User Guide

@ Mylyn Documentation

@ Domph P2 Management Documentation
@ Oomph Setup Documentation

@ Profiling Framework User Guide

@ Specfile Editor User Guide

@ Stand-alone Debugger User Guide

HEHEHEHEEBH

[z |

HEHEEHEEHEEEHBE

@ Trace Compass Developer Guide

=

* Trace Compass User Guide
@ Valgrind User Guide
g

3]

July 14, 2021

Using the help system

Browse topics in the Contents frame (@] on the left. Click on a topic to have it displayed. Use the Back and
Forward buttons to navigate within the history of viewed topics.
Searching

Toe quickly locate topics on a particular subject in the documentation. enter a query in the Search field. Use the
Search frame {-Qn) to display the Search view. You can narrow the scope of your search by selecting only the

sections you are interested in
Synchronizing

Clicking the Show in Table of Contents button (.@) will select that topic in the navigation tree. The Link with
Contents button [<"—4.=>) keeps the navigation tree synchronized to the current topic

Capabilities
To show documentation about capabilities that are disabled in the appli . select the Show All Topics button

(4" . This affects the table of contents and search results.

Keyword Index

To show an alphabetically sorted index of keywords select the Index Frame [[%j) Not all products contain an index.

Figure 3-10 Help Window
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4  Revision History

Date Revision Description
2020.09.25 1.00 Initially issued.
2021.07.14 1.01 Modify Eclipse Installation flow.
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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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