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Taking N32H760 series MCU as an example, this paper introduces the methods of setting up
development environment, It is applicable to all N32 MCU series..

2 Development tools

2.1 software

1)
2)
3)
4)
5)
6)

Operating System: WIN7 / WIN10 64-bit OS

IDE: Eclipse IDE for GNU ARM & RISC-V C/C++ Developers
Cross Compiler Toolchain: arm-none-eabi-gcc

Build Tools: GNU MCU Eclipse build tools

GDB Server: J-Link GDB Server

Debugger: J-Link V9/V10

2.2 hardware

1) Development board N32H760xI1x7-STB V1.0

2) JLink Downloader V9 (need to be no lower than the software support version) or above
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3 Development environment setup

3.1 Installing the ARM Cross Compiler Toolchain

> Download the file xpack-arm-none-eabi-gcc-10.2.1-1.1-win32-x64.zip:

Download Address: https://github.com/xpack-dev-tools/arm-none-eabi-gcc-xpack/tags

You can visit https://github.com/xpack-dev-tools/arm-none-eabi-gcc-xpack/releases/ to select and download other

different versions of the ARM Cross Compiler Toolchain.

3.2 Installing Build Tools

> Download the file xpack-windows-build-tools-4.2.1-2-win32-x64.zip:

Download Address: https://github.com/xpack-dev-tools/windows-build-tools-xpack/releases/tag/v4.2.1-2/

You can visit https://xpack.github.io/windows-build-tools/releases/ to select and download different versions of the
build tools.
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3.3 Installing Eclipse IDE

3.3.1 Installing JDK

» Download the file jdk-8u202-windows-x64.exe:
Eclipse requires a Java environment to run, so JDK must be installed prior to installing Eclipse.

You can visit http://www.oracle.com/technetwork/java/javase/downloads/java-archive-javase8-2177648.html to

select and download different versions of the JDK tools.

In this document, jdk-8u202-windows-x64.exe is selected for download and installation. After the installation of the
file jdk-8u202-windows-x64.exe is completed:

Verify the installation: Open a DOS command prompt window and type java -version to test if the JDK is installed

correctly. If the JDK is installed properly, you will get output similar to the one shown in the figure.

L X +

Microsoft Windows [hiz74~ 10.0.26100.43U9]
(c) Microsoft Corporation, fREFRENFI.

C:\Users\ =java —version

java version "1.8.8_202"

Java(TM) SE Runtime Environment (build 1.8.8_202-b88g)

Java HotSpot(TM) 6U-Bit Server VM (build 25.202-b88, mixed mode)

3.3.2 Installation of Eclipse IDE for GNU ARM C/C++ Developers

> Download the file eclipse-embedcpp-2021-03-R-win32-x86_64.zip

Download Address:
https://www.eclipse.org/downloads/download.php?file=/technology/epp/downloads/release/2021-03/R/eclipse-
embedcpp-2021-03-R-win32-x86 64.zip

You can visit https://eclipse-embed-cdt.github.io/packages/releases/ to select and download different versions of the
Eclipse IDE.
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3.4 Installing the JLink Tool

» Download the JLINK installation package, V7.50 or others version

Download Address: https://www.segger.com/downloads/jlink/#-LinkSoftware AndDocumentationPack

[ J-Link Software and Documentation Pack

_ VerSIon _

J-Link Software and Documentation pack V750 Windows

3 G b e

. All-in-one debugging solution [2021-07-01] & 64-bit Installer & 32-bit Installer

« Can be downloaded and used free of charge by any owner of a SEGGER J-Link, J-Trace or
Flasher model.

Linux
Not all features of it may be available on all J-Link / }-Trace / Flasher models. 3 . N
o s ety <& 64-bit DEB Installer & 32-bit DEB Installer
. Release Notes & 64-bit RPM Installer & 32-bit RPM Installer
+ More information & 64-bit TGZ Archive & 32-bit TGZ Archive
Linux ARM
& 64-bit DEB Installer & 32-bit DEB Installer
& 64-bit TGZ Archive & 32-bit TGZ Archive
mac0S

& 64-bit Apple Silicon Installer
o 64-bit Intel Silicon Installer

3.5 Adding Chip Support

After installing JLink, we need to add our company's chip patch package to JLink, so that we can get
the download algorithm correctly during downloading and debugging.

For details, see <jlink Tool Adding Nations Chip.7z>.

3.6 JLink download test

» Test the JLink environment installation
1, Connect the PC and j-Link debugger, connect the development board, and power on;

2, Open cmd.exe command line tool, go to JLink installation directory C:\Program Files
(x86)\SEGGER\Link V640, type jlink.exe.
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Connecting to J-Link via USB...0.K.

Firmware: J-Link V9 compiled May 7 2021 16:26:12
Hardware version: V9.U0

S/N: 59417u452

License(s): RDI, GDB, FlashDL, FlashBP, JFlash
VTref=3.291V

Type "connect" to establish a target connection, '?' for help
J-Link>|

The image above shows that the PC successfully connected to the JLink debugger.

3, Then according to the prompt input: “connect”, “N32H760XIX7”, “SWD”, “4000”, if the
previous operation is successful, you will see the following output information, JLink
download debugging environment can be used normally.

Type "connect" to establish a target connection, '?' for help
J-Link>connect
Please specify device / core. <Default>: N32H76BXIX7
Type '?' for selection dialog
Device>
Please specify target interface:
J) JTAG (Default)
S) swp
T) cJTAG
TIF>s
Specify target interface speed [kHz]. <Default>: 4@@@ kHz
Speed>
Device "N32H76BXIX7" selected.

Connecting to target via SWD

InitTarget() start
HEAAAERAAARAAAAARAA AR A AR AAARRA AR AR AR AR AR AR AR TRk ko
J-Link script: NationsTech Cortex-M7 J-Link script
S s e e e e s e e e e sk ok e e e ok ok e e e ok ok e ok e ok ke e e ok e e ok e ok e e ok e ok e e ok ok ke e ok ke
InitTarget() end

Found SW-DP with ID 8x2BA@1477

DPIDR: @x2BA@1U77

AP map detection skipped. Manually configured AP map found.
AP[@]: AHB-AP (IDR: Not set)

AP[1]: AHB-AP (IDR: Not set)

AP[2]: AHB-AP (IDR: Not set)

AP[®]: Core found

AP[®]: AHB-AP ROM base: BxEBBFFO0O

CPUID register: 8x411FC272. Implementer code: @xUl (ARM)
Found Cortex-M7 rlp2, Little endian.

FPUnit: 8 code (BP) slots and @ literal slots

CoreSight components:

ROMTbL[@] @ EGOFFEee

RoMTbL[@][@]: EeeeE®ee, CID: BlO5EEED, PID: GEEBBERC SCS-M7
ROMTbL[@][1]: EG@E1068, CID: B1OSEEED, PID: EEEBBOO2 DWT
ROMTbL[@][2]: E0@E2000, CID: B1O5SEEED, PID: @EGBBOOE FPB-M7
ROMTbL[@][3]: EGEeeEee, CID: B1O5SEEED, PID: @EEBBAE1 ITHM
Cache: Separate I- and D-cache.

I-Cache L1: 32 KiB, 512 Sets, 32 Bytes/Line, 2-Way

D-Cache L1: 32 KiB, 256 Sets, 32 Bytes/Line, u-Way
SetupTarget() start

SetupTarget() end

Cortex-M7 identified.
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4 Eclipse Launch and Configuration

4.1 4.1 Create a New Workspace

Eclipse is a portable application that requires no installation. Simply double-click eclipse.exe in the Eclipse folder to
launch the program. The interface after launch is shown in the figure below.

—] Eclipse IDE Launcher =

Select a directory as workspace

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

bl =
Workspace: |23 ‘eclipse-workbase ~ Browse...

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

» Recent Workspaces

As shown in the figure below, select a local path without Chinese characters, create a workspace, and click Launch.
Note that the path depth should not be too great.

After entering the welcome page, you can either close the Welcome tab in the upper left corner directly or click the
Workbench icon in the upper right corner to enter the main interface.

& cdipse workspace - Elpse DE =R |
File Edit Source Refactor Navigate Search Project Run Window Help
(mifi7s (B R @B -G H 0" R IOB P~ D% .
i bz Q ®|@
{3 Project Explorer 53 =0 SR80 52 |12 ]
There are no projects in your There is no active editor
workspace. that provides an outline.

To add a project:

Create a new Makefile project
[c¥] in_a directory containing
existing code

[2] Problems £2 | Tasks B Console [T Properties f § =0
0 items
Description = Resource Path Location Type

0 items selected

®
=
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In the Eclipse installation directory, create a folder named Eclipse toolchain. Decompress both the ARM cross-

compilation toolchain and Build tools downloaded according to the tool installation instructions, and place them

into this folder, as shown in the figure below.

=t " » ecipse > eclipse_toolchain

T HeEF ==

1]

ﬁ_-*

xpack-arm-none-eabi-gce-10.2.1-1.1

xpack-windows-build-tools-4.2.1-2

be

TF eclipse_toolchain 038

fZirHE |
2'325.'6.'9 11:34 3",-_;:‘-__7_‘__
2025/6/9 10:13 i

1) Open the Window > Preferences option

= eclipse-workspace - Eclipse IDE

BES% T &

There are no projects in your
workspace.
To add a project:

Create a new Makefile project
|l [ ina directory containing

existing code
@ Create a new C or C++ project

Y Create a project...
Eax Import projeds...

Fle Edit Source Refactor Mavigate Search Project Run [Window | Help

% - - } - - | -
5 Project Explorer &2 =8

Mew Window =
Editor 3
Appearance r

Show View 3
Perspective 3
Mavigation 3
Preferences

2) Select MCU > Global Build Tools Path, and set the global Build Tools path:
${eclipse_home}\eclipse toolchain\xpack-windows-build-tools-4.2.1-2\bin. A relative path is required here

for configuration.

10
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1; Preferences O X
type filter text | Global Build Tools Path oo v |
Changelog ~ The locations where various Eclipse Embedded CDT build tools are installed. Unless defined maoi
Docker workspaces.
Help

Install/Updat Iauild tools folder: |$#{eclipse_homef\eclipse_toolchain\xpack-windows-build-tools-4.2.1-2\bin I
nstall/Update

Library Hover
v MCU
Global Arm Toolchains Paths
| Global Build Tools Path |
Global OpenOCD Path
Global pyOCD Path
Global QEMU Path

Pt SRR, TY PR VL oY R N S P

£ >

@' @, jrid’] @ |Apply and Closel Cancel

4.3 Set the Cross-Compilation Toolchain Path

Select MCU > Global Arm Toolchains Path, and set the global Arm Toolchains path:

${eclipse_home}\eclipse toolchain\xpack-arm-none-eabi-gcc-10.2.1-1.1\bin

— - — T
type filter text Global Arm Toolchains Paths Sro- i
Changelog m Configure the locations where various GNU Arm toolchains are installed. The values are stored within Eclipse. Unless redefined

» Docker B e e el G dl e ol e s
» Help Default toolchain: |xPack GNU Arm Embedded GCC -

. Install/Update
> Library Hover
4 MY [Tuclchain folder:  ${eclipse_home]\eclipse_toolchain\xpack-arm-none-eabi-gee-10.2.1-1.1\bin I Browse... xPack...

Global Arm Taolchains Paths

Global Build Tools Patl

Global OpenQCD Path

Global pyOCD Path

Global QEMU Path

Global RISC-V Toolchains Paths
Global SEGGER J-Link Path
Workspace Arm Toolchains Paths
Workspace Build Tools Path
Warkspace OpenOCD Path
Workspace pyOCD Path

Workspace QEMU Path

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

Toolchain name:  xPack GNU Arm Embedded GCC

m

| - i [Restore Defaults| [ Apply |
@' @ 1247 @ [App\y and Close]l[ Cancel ]

11
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4.4 Set the SEGGER J-Link Path

Select MCU > Global SEGGER J-Link Path, and set the global SEGGER J-Link tool path. Select a local absolute
path here, and the path in this example is C:\Program Files\SEGGER\Link75.

= Preferences O X

type filter text Global SEGGER J-Link Path P -

» General Configure the location where SEGGER J-Link is installed. The values are stored within

v CfC++ Eclipse. Unless redefined more specifically, they are used for all projects in all
Appearance warkspaces.

Autotools
Build After installing SEGGER updates, restart Eclipse for the defaults to be re-evaluated and
use the Restore Defaults button to configure the new location.

W

CMake
Code Analysis Executable: JLinkGDBServerCLexe

W

W

Code Style

Core Build Toolcha
Debug

Dacker Container
Editor

File Types

Folder: C\Program Files\SEGGERYJLink75 Browse... xPack...

WOW W

Indexer

Language Mapping
» MCU Packages
Meson
MNew CfC++ Project
Profiling
Property Pages Set
Tack Tane

WO W

Restore Defaults Apply

This completes all configurations for the Eclipse IDE.
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The SDK uses the released newest version, with v1.0.0 being the current version. Based on this version, make the

following modifications to adapt to the Eclipse development environment.

5.1 Create a New Project

1) Open Eclipse, navigate to File > New, select C/C++ Project, and then choose C Managed Build.

S eclipse-workspace - Eclipse IDE

Edit Source Refactor Navigate Search Project Run Window Help

New Alt+Shift+N > | Makefile Project with Existing Code
Open File... LELC/Ct+ Project | |
() Open Projects from File System... ™ Project..
2 Rp F'IJ 4 X 1 ! [Create a new C or C++ project ]
cosntfiles [e<] Convert to a C/C++ Autotools Project
Close Editor Ctrl+W | [E5] Convertto a C/C++ Project (Adds C/C++ Natu
Close All Editors Ctrl+Shift+W | &% Source Folder
Ctel+S l_i Folder
¢/ Source File
Cirl+Shift+S [hff| Header bl
[ File from Template
¥ Class
Move...
fant 4
Rename... P Eampies
£ Refresh F5 | Other..
Convert Line Delimiters To >
Print... Ctrl+P
g Import..
23 Export.
Properties Alt+Enter
Switch Workspace »
Restart
Exit CEE S S

2) Select C Managed Build

= Mew C/C++ Project

Templates for New C/C++ Project

C— c

C Managed Build

A C Project build using the COT's managed build

spstern.

CMake
\iC' +

Make
Meson

C++ Managed Build

A C++ Project build using the CDT's managed build

spstern.

CMake Project

A CMake project with a Hello World executable to get T

started.

Empty or Existing CMake Project
Create 3 CMake project with no files. Can be used to
creste one over existing content.

m

<

I

@

= Back

Next = Finish

Cancel

3) Enter the Project name, configure the project type, and it is recommended to place the project in the Workspace
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directory for convenience. Select ARM Cross GCC as the compilation toolchain.

Project name: F'rc-_iecti

[] Use default location

Location: ary.1.1.0\projects\n32h76x EVAL\examples\GPIOYLedBlink\Eclipse Browse...

Choose file system: default

Project type: Toolchains:

GMU Autotools Arm Cross GCC
Executable Cross GCC

Empty Project RISC-V Cross GCC
Hello World ANSI C Project

Hello World Arm C Project

Hello Waorld RISC-V C Project

ADUCM36x C/C++ Project

Hello Warld Arm Cortex-M C/C++ Project
Freescale Processor Expert C/C++ Project
Freescale Kinetis Kbot C/C++ Project

¢ ¢ e @ e EeE

4) If the ARM Toolchains Path has been correctly configured in Eclipse IDE, the path will be selected
automatically here. If the ARM Toolchains Path has not been configured in Eclipse IDE, you can also select
the absolute path of the ARM Toolchains manually here. Then click Finish to complete the project creation.

= O

GNU Arm Cross Toolchain —
Select the toolchain and configure path

Toolchain name: | xPack GNU Arm Embedded GCC (arm-none-eabi-gec) -
Toolchain path:  $#eclipse_homef\eclipse toolchain\xpack-arm-none-eabi-gcc-10.2.1-1.1bin Browse...

14
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5.2 Folder Creation and File Import

1)

2)

3)

Right-click the project name and select New > Folder.

nsing.com.sg

‘-bc proje o ey o U A
: 1 New
4 [} In|
3 Go Into
iC Open in New Window
[
= Show In

Show in Local Terminal
& Copy

Paste
K Delete

Source

Move...

Rename...

Import...

Ctrl+C
Ctrl+V

Delete

F2

» |9 Project.

»

»

| ro

[
a3

=
e

=5
L

=

File

L% File from Template

Alt+Shift+W »

Class

Header File

Source File

Source Folder

C/C++ Project

Convert to a C/C++ Project (Adds C/C++ Nature)
Example...

ol

w81

Create sub-virtual folders named STARTUP, BSP, CMSIS, DOC, FWIB, LD, SVD, and USER respectively.

Enter or select the parent folder:

Project

=
» 1% Project

Folder name: |BSP

== Advanced

() (= Use default location

0 (7 Folder is not located in the file system (Virtual Folder)

() [ Link to alternate location (Linked Folder)

Variables...

15

for other folders is the same, and redundant descriptions are omitted here.

Right-click BSP and select the Import option to import files into the BSP folder. Similarly, the import method
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File system [t._
Import resources from the local file system. 4
From directory: |D:\LMM\eclipse—worl-cbase\l‘\lationstech.NB2H?6x_?8x_Library.1 v| Browse...
B (= src @ (g delay.c
@ [clog.c
Filter Types... Select All Deselect All
Into folder: Praoject/BSP Browse...
Cptions
[C] Overwrite existing resources without warning
[[] Create top-level folder
<= Advanced
Create links in workspace
B Create virtual folders
@ Create link locations relative to: PROJECT LOC ~
® = Back Mext = Cancel

16
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After the import is completed, the file structure is shown in the figure below.
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v (== Project (in Eclipse)

B ff Binaries
> [ Includes
¥ [EE STARTUP

e
> g delay.c
> [ log.c
v G CMSIS
» g} system_n32h76x_78x.c
» = Debug
v G DOC
5 readme.txt
> Gy FWIB
v G LD
T n32h76x_78x flash.ld
v = SVD
= N32H76ux.svd

=l

v USER

» g mainc
> g4 n32h76x_78x it.c

17
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5.3 Project Configuration

5.3.1 Chip Selection

Right-click the project and select the Properties option to open the project properties. Under C/C++ Build >
Settings > Tool Settings > Target Processor, configure as follows: select cortex-m3, cortex-m4, cortex-m0 or

cortex-m7 according to the core of the target chip. In this example, cortex-m7 is selected, as shown in the figure
below.

= Properties for Project

type filter text Sattings
> Resource
Builders ] .
“ C/C++ Build Configuration: Debug [ Active ]

Build Variables

Environment

Logging B Tool Settings &) Toolchains [l Devices [ Container Settings Build Steps Build Artifact
( [Settings| | i 1 [
- in Iéditor (2 Target Pracessor | Arm family (-mcpu)  |cortex-m7

- @ Optimization
(2 Warnings

(#2 Debugging Instruction set Thumb (-mthumb)
w 83 GNU Arm Cross Assembler

~ C/C++ General Architecture (-march) Toolchain default
» Code Analysis

Documentation

File Types [ Thumb interwork (-mthumb-interwark)

P (& Preprocessar
Formatter @ Includes Endianness Toolchain default
Indexer 2 Warnings ;

. = g Float ABI Toolchain default

Language Mapping 2 Miscellaneous
Paths and S)rmbolls v 1 GNU Arm Cross C Compiler FPU Type Toolchain default
Preprocessor Inclut

! \ @ Preprocessor Unaligned access Tocolchain default
Profiling Categories

2 Includes

Linux Tools Path
> MCU
Project Matures

@ Optimization |_ | TrustZone (-mcmse)

(% Warnings Generic (-mcpu=generic)
(%2 Miscellaneous

v %3 GMU Arm Cross C Linker
(# General Toolchain default

Project References Toolchain default
Run/Debug Settings
Task Repository
Task Tags

» Validation

(22 Libraries
(2 Miscellansous
w 83 GNU Arm Cross Create Flash Image Enabled (+simd)

Toolchain default

5.3.2 Optimization Level Configuration

In the C/C++ Build > Settings > Tool Settings > Optimization option, configure the optimization level. The
available options are -00, -O1, -02, -03, -Os, -Ofast, and -Og.
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= Properties for Project

type filter text

> Resource
Builders
Build Variables
Environment
Settings
Tool Chain Editor
v C/C++ General
> Code Analysis
Documentation
File Types
Formatter
Indexer
Language Mapping
Paths and Symbaols

I} [ |

Settings

Target Processor

%2 Optimization

= wWarnings

% Debugging

~ 55 GNU Arm Cross Assembler
@ Preprocessor
(#2 Includes
(#2 Warnings
(2 Miscellaneous

v 5 GNU Arm Cross C Compiler
@ Preprocessor
(#2 Includes
(#2 Optimization
(2 Warnings
(# Miscellaneous

w I8 GMNU Arm Cross C Linker

Optimization Level None (-00)

B Message length (-fmessage-length=0)

B 'char' is signed (-fsigned-char)

B Function sections (-ffunction-sections)

B Data sections (-fdata-sections)

[JNe comman unitialized (-fno-comman)

[ Do not inline functions (-fno-inline-functions)

[CJ Assume freestanding environment (-ffreestanding)

[_] Disable builtin (-fno-builtin)

[]Single precision constants (-fsingle-precision-constant)
I Position independent code (-fPIC)

[ Link-time optimizer (-flto)

[l Disable loop invariant move (-fno-move-loop-invariants)

Other optimization flags

5.3.3 GNU Arm Cross C Compiler Macro Configuration

In the C/C++ Build > Settings > Tool Settings > GNU Arm Cross C Compiler option, configure the Cross C

Compiler options.

In this example, add the precompilation macros CORE_CM7, N32H76x and USE_STDPERIPH DRIVER in the
Preprocessor > Defined symbols (-D) option.

= Properties for Project

type filter text

» Resource
Builders
| c/C++ Build |
Build Variables
Environment
L ogaging
Tool Chain Editor
v CfC++ General

» Code Analysis
Documentation
File Types
Formatter
Indexer
Language Mapping
Doth nd Cipnbal

Settings

(B2 Target Processor
(& Optimization
(22 Warnings
(E2 Debugging
~ & GNU Arm Cross Assembler
@ Preprocessor
(22 Includes
(% Warnings
(# Miscellaneous
v B3 GNU Arm Cross C Compiler
| (22 Prepracessor I
2= Includes
(22 Optimization
(2 Warnings
(# Miscellaneous

[[] Do not search system directories (-nostdinc)

[[J Preprocess only (-E)
Defined symbols (-D)

N32H76x
USE_STDPERIPH_DRIVER
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7 includes->Include paths” % 5 - 8 N AL R 75 0K SCAF 842 o FEAE s :

"${ProjDirPath}/...../../../../../firmware/n32h76x_78x_std periph_driver/inc"
"${ProjDirPath}/../.../../../../../[firmware/CMSIS/core"
"${ProjDirPath}/...../../../../../firmware/CMSIS/device"

"$ {ProjDirPath}/../../../../bsp/inc"

"$ {ProjDirPath}/../inc"

5.3.4 GNU Arm Cross C Linker Configuration

Configure the Cross C Linker options in C/C++ Build > Settings > Tool Settings > GNU Arm Cross C Linker.
Add the following content in the General > Script files option:

"${workspace loc:/${ProjName}/LD/n32h76x 78x flash.ld}"

= B s e [T i
~ Properties for Project
type filter text Settings
» Resource
Builders @ Target Processor Script files [-T)
: (2 Optimization = = : = = —
€/C++ Build = Worni ${workspace loci/${ProjName}/| D/n32h76x 78x flash.ldy
(=2 Warnings

Build Vanables

. (# Debugging
Environment

; ~ B3 GNU Arm Cross Assembler
Lolm @ Preprocessor
(= ) 2 s
eotEhmimEditor & Warnings
¥ C/C++ General 2 Miscellaneous
~ &3 GNU Arm Cross C Compiler
(% Preprocessor

> Code Analysis

Documentation

File Types & Includes
Formatter # Optimization
Indexer

. 22 Warnings
Language Mappings 2 Miscellaneous
Paths and Symbols

~ LGN Arm Cro Linker
Prepr‘ocessor Inc!ude (5 General
Profiling Categories .
. b orares
Linux Tools Path

£ Miscellaneous
» MCU =

. ~ [ GNU Arm Cross Create Flash Image
Project Matures

. . 2 General
Project Re erem\?es ~ 3 GNU Arm Cross Print Size
Run/Debug Settings
. 2 General
Task Repositary
Task Tags [CJ Do not use standard start files (-nostartfiles) ]
» Validation ([ Do not use default libraries {-nodefaultlibs)

WikiText ibs (- i
I—oRemove unused sections (-Xlinker --gc-sections)

(] Print removed sections (-Xlinker --print-gc-sections)

[CJ Omit all symbol information (-s)

The linker script is responsible for telling the linker how to configure the memory for the compiled executable file.
The linker script used shall match the FLASH and SRAM sizes of the target chip as well as the memory configuration
required by the customer.

Note: Uncheck the option "Do not use standard start files".

In the Miscellaneous option, check the boxes for Use newlib-nano and Do not use syscalls. (This optimizes the
code size.)
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= Properties for Project

type filter text
» Resource
Builders
C/C++ Build
Build Variables

Environment

Logging
Tool Chain Editor

~ C/C++ General
» Code Analysis
Documentation
File Types
Formatter
Indexer
Language Mappings
Paths and Symbols
Preprocessar Include
Profiling Categories
Linux Tools Path
> MCU
Project Natures
Project References
Run/Debug Settings
Task Repository
Task Tags
> Validation
WikiText

Settings

(& Target Processor
# Optimization
(# Warnings
# Debugging
~ 83 GNU Arm Cross Assembler
(# Preprocessor
2 Includes
# Warnings
& Miscellaneous
w 35 GNU Arm Cross C Compiler
(& Preprocessor
# Includes
% Optimization
# Warnings
3 Miers o

q aneq
585 GNU Arm Cross C Linker

(# Miscellaneous
v S O Arm Cross
# General
~ B8 GNU Arm Cross Print Size

2 General

Feate Flash Image

Linker flags (-Xlinker [option])

Other objects

Generate map "${BuildArtifactFileBaseName}l.map"

([ Cross reference (-Xlinker —-cref)

[] Print link map {-Xlinker --print-map)

B Use newlib-nano (--specs=nano.specs) ]

[[J Use float with nano printf (-u _printf_float)

(] Use float with nano scanf (-u _scanf float)

B Do not use syscalls (--specs=nosys.specs) ]

[IVerbose (-v)

Other linker flags

5.3.5 Configure Bin File Generation

Commands can be added in C/C++ Build > Settings > Build Steps to generate bin/hex files.

In this example, add the following commands:

arm-none-eabi-objcopy -O binary "Project.elf"

"Project.dump"

"Project.bin";

arm-none-eabi-objdump -D

"Project.elf’ >

S Properties for Project

type filter text

» Resource
Builders
o)
Build Variables

Environment

Logging
Tool Chain Editor

v C/C++ General

» Code Analysis
Documentation
File Types
Formatter
Indexer
Language Mappings
Paths and Symbols
Preprocessor Include
Profiling Categories

Linux Tools Path

Settings
® Tool Settings &3 Toolchains

Pre-build steps

Command:

‘B Devices

@ Container Settings # Build Steps

Build Artifact Binary Parsers

Description:

Post-build steps

Command:

Iarm—none—eabi—objcopy -0 binary "Project.elf" "Project.bin”; arm-none-eabi- objdump -D "Project.elf” = 'Project.dump'”

Description:
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Select Project > Build Project to compile the current project. Save the current project before each compilation;

otherwise, the previous version of the project will be compiled instead. After making modifications, to ensure

correctness, please clean the project first before building it. Upon compilation completion, the corresponding elf,

hex, and bin files will be generated.

File Edit Source Refactor Navigate Search Project Run Window Help
i | & D% iw|m o @ &% -0-Q%-®5 & -
- Fl e oD Q |
3 De.. Fupr. 2 8  [g mainc = B -y i @B &TE P B
2% 7 8 65 *\*\return none Ll =l R
< tect (in Ecliosel
V& Project (in Eclipse) int main(void)
> # Binaries
> i Includes /* Initialize system clock */
RCC_SetSysClkToModed();
» G STARTUP /* RCC configuration ----------mmmommomamme-
~ [y BSP RCC_Configuration();
> @ delay.c f* _'I“-Glccnflgu'atlcn -----------------------
| log_init();
> g loge /* GPIO configuration ----------------""---
v 2y CMSIS GPIO_Configuration();
> | g, system_n32h76x 78 .
while (1)
» = Debug I
v &g DOC GPIO SetBits(LED1_PORT,LEDL PIN);
[ readme.td systick_delay ms(508);
F';_JIB GPIO ResetBits(LEDL PORT,LEDL PIN);
> Em systick_delay ms(508);
¥ @ LD h
5 n32h76x_78x flash. h
w = SVD
Bl N32H76xsvd B Console 2 [% Problems {3 Executables G Debugger Console 47 Search T
w USER 5
a U x| o 45 @ Jae e-
N main.c . CDT Build Conscle [Praject]
> [ n32h76x_78x it.c = e
arm-none-eabi-objcopy -0 ihex "Project.elf” "Project.hex"
Finished building: Project.hex
Invoking: GNU Arm Cross Print Size
arm-nene-eabi-size --format=berkeley "Project.elf”
text data bss dec hex filename
6576 3 3736 15328 3bd8 Project.elf
Finished building: Project.siz
89:88:53 Build Finished. ® errors, ® warnings. (tock 6s.146ms)
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7 J-Link Download and Debugging

Click Run > Debug Configurations in the menu bar to open the Debug configuration interface. Select J-Link GDB
Server CL as the GDB Server, and use the GDB tool in the GCC toolchain as the GDB Client. Double-click GDB
SEGGER J-Link Debugging to create a new set of J-Link configuration options.

7.1 Main Tab

In the Main tab, select the current project. Normally, the elf file under the current project will be added automatically.

If not, click Browse to manually add the elf file.

= Debug Configurations O X

Create, manage, and run configurations

[Ef < = *l = Name: Project Debug

| | Main | %% Debugger| B Startup| & Source | [] Common| &, SVD Path
[E] ¢/C++ Application
[£] C/C++ Attach to Appli
[£] C/C++ Container Laun Project Browse...
[E] C/C++ Pastmortem Di| | C/C++ Application:
[£] C/C++ Remote Applic
Cif C/C++ Unit
[£] GDB Hardware Debug Variables... Search Project... Browse...
v [E] GDB OpenOCD Debug| | pyild (if required) before launching
[c] New_configuration
[t] GDB PyOCD Debuggir Build Configuration: | Select Automatically v
[©] GDB QEMU Debuggin
~ €] GDB SEGGER J-Link D
[E Project Debug ]
i Launch Group

Project:

Debug\Project.elf ]

(_)Enable auto build (U Disable auto build

© Use workspace settings Configure Workspace Settings...

7.2 Debugger Tab

In the Debugger tab, fill in the Device name of the target chip, which is N32H760xIx7 in this example.

If the J-Link path was configured correctly during the Eclipse environment setup, it will be recognized automatically
here. If it was not configured correctly previously, you can also select the absolute path of J-Link GDB Server CL
in the Executable path field.

Note: The filled-in chip model must be supported by the configured J-Link driver.
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= Debug Configurations

Create, manage, and run configurations

O ®

X 57 -

F

[€] ¢/C++ Application
[€] C/C++ Attach to Applicatio
[€] C/C++ Container Launcher
[€] C/C++ Postmortem Debug
[€] C/C++ Remote Application
Cif CfC++ Unit
[€] GDB Hardware Debugging
v [E] GDB OpenOCD Debugging
[€] New_configuration
[£] GDB PyOCD Debugging
[£] GDB QEMU Debugging
v €] GDB SEGGER J-Link Debug
[T] Project Debug
@ Launch Group

ilter matched 14 of 14 items

Name: Project Debug

Main | %> Debuggerlb Starlup| By Source| = Qommon| =, sVD Path|

J-Link GDE Server Setup -
@ Start the J-Link GDB server locally [[J Connect to running target
Executable path: [C:\Program Files\SEGGERYJLink75Y)LinkGDBServerCL.exe Brcmvse...l Variak

Actual executable: C\Program Files\SEGGER\JLink7 5\JLinkGDBServerCL.exe

(to change it use the global or workspace preferences pages or the project properties
Device name: IN32H760xIx7 l Supported device r

Endianness: O Little O Big

Connection: OUuse (@1 (USB serial or IP name/faddress)
Interface: O swD O ITAG

Initial speed: ) Auto (O Adaptive © Fixed 1000 kHz

GDB port: 2331

SWO port: 2332 B Verify downloads [ Initialize registers on
Telnet port: 2333 B local host only [ Silent

Log file: Brov
Other options: -singlerun -strict -timeout 0 -nogui v

Revert Apply

7.3 SVD Path Tab

In the SVD Path tab, select the SVD file required by the target chip.

24
NSING Technologies Pte. Ltd.
Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing. Singapore 117674
Email: sales@nsing com sg



> 2 NSING

. nsing.com.sg

— Debug Configurations

Create, manage, and run configurations

HEE = *| B Y - Name: Project Debug

| Main | %5 Debugger | B+ Startup | B Source |[C] Common | &, SVD Path

[E] C/C++ Application SVD file (used by the peripheral registers viewer; may be .svd.zip)
[©] C/C++ Attach to Applicatio
[€] C/C++ Container Launcher
[€] C/C++ Postmortem Debug
[£] C/C++ Remote Application
Cif C/C++ Unit
[€] GDB Hardware Debugging
w [€] GDB OpenOCD Debugging
[£] New_configuration
€] GDB PyOCD Debugging
[£] GDB QEMU Debugging
w [£] GDB SEGGER J-Link Debug
[E Project Debug ]
5 Launch Group

File path: D: \eclipse-workbase\Nationstech.N32H76x_78x_Library.1.1.0\pr¢  Browse..  Variables...

7.4 Debug Interface

After the J-Link is connected to the device and the Debug Configurations are configured, click Debug to enter the
Debug perspective, then switch to the DEBUG perspective to start normal debugging.

25
NSING Technologies Pte. Ltd.
Address: 20 Science Park, #03-15/16
Teleteck Park, East Wing, Singapore 117674
Email: sales@nsing com sg



ay,
"’1 NSING

nsing.com.sg
S eclipse-workbase - Project/USER/main.c - Eclipse IDE = O X
Ele Edit Source Refactor Mavigate Search Project Run Window Help
o9 ~ | Q% e rlEN22 ISR -0 "R OB &
0 - - ¥ Fo o - | 4 Q @l B |
# Do 2 . T B [d maine 2 [£] main{) at main.c:70 Ox15000460 = B8 v B P = B8
S k[ g 3 e i a6 0o
. | 5 #include “"delay.
v [E] Project Debug [GDB SEC o .o 3 4- "log.h" g
~ 1 Projectelf 58 MName
v @ Thread #1 57005 (! 59 woid GPIO_Configuration(void);
= : ; 52 woid RCC_Configuration(void);
= main() at main.c 510 j**
s JLinkGDBServerCLexe 62  *\*\name main.
o arm-none-eabi-gdb.e 53 T\\fun Main program.
- . . 64  *\*\param none
g Semihosting and SWA o wiw Lo nane
86 */
67= int main(void)
88 {
69 /* Initialize system clock */
78 RCC_SetSysClkToModed();
71 /* RCC configuration -------------oooo
72 RCC_Configuration();
73 /* L0G configuration ------------mmmmmmm e
74 log_init();
75 /* GPI0 configuration ---------------ooo
76 GPIO_Configuration();
77
78 while (1)
79 {
38 GPI0 SetBits(LEDL_PORT,LEDL PIN);
81 systick delay ms(5@8);
82 GPI0 ResetBits(LED1_PORT,LED1 PIN);
a3 systick delay ms(5@8);
84 }
85 1}
B Console 2 ¥} Regist.. |2 Proble.. (3 Execut.. [ Debug.. [ Memory 4 Search = O
&R EE 28 -5~
Project Debug [GDB SEGGER J-Link Debugging]
egfper™ itize=32 r2" tpui™ t/> egs@ btize=32 r3" tpflt/> egsl btize=32 r4" tpflt/> ¢
egfper® itize=32 r2" tpui” t/> egs@ btize=32 r3" tpflt/> egsl btize=32 r4" tpflt/> ¢
acfrer® itize=1? F2" tnod” +/% eoch htizes3? F3" +nflHds aosl htiTes=37 r4A” tnfl+is .
Writable Smart Insert F0:1:3344
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1) Besides creating a new project, you can also directly import an existing Eclipse project. In the menu bar, click
File > Import and select General > Existing Projects into Workspace to import the existing project, then click

Next.

= Import

=,

Select

Select an import wizard:

Create new projects from an archive file or directory.

[l

pe filter text

=

4 (= General

Archive File
%% Existing Projects into Workspace

[} File System
] Preferences

[} Projects from Folder or Archive

> = CfC++

s = Git

» = Install

> = Oomph

» = RPM

» = Run/Debug

T I

13

m

.i?'\

L

o
Finish

-

2) Select the path of the existing project files. Eclipse will recognize all projects under this path. Select the

corresponding project and click Finish to import the existing project.
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S Import [m} b4
Import Projects ]
Select a directory to search for existing Edipse projects. A /
© Select root directory: |Di\. . \eclipse-workbase\Nationstech.N32H76x 78x Library.1.0.0\projects\n32h76x_EVAL\examples\GPIO\LedBlink\Eclipse v| Browse...
() Select archive file: Browse.
Projects:
@ Project (D:\LMM\eclipse-workbase\Nationstech.N32H76x_78x_Library.1.0.0\projects\n32h76x_EVAL\examples\GPIO\LedBlink\Eclipse) Select All
Deselect All
Refresh
Options
[1Search for nested
8 Copy projects into workspace
[[IClose newly imported projects upon completion
[JHide projects that already exist in the workspace
Warking sets
() Add project to working sets New.
@ < Back Cancel

9 Version history

Date

Version Modify

2025/10/21

V1.0.0 The initial release
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10 Notice

This document is the exclusive property of NSING TECHNOLOGIES PTE. LTD. (Hereinafter referred to as NSING).
This document, and the product of NSING described herein (Hereinafter referred to as the Product) are owned by
NSING under the laws and treaties of Republic of Singapore and other applicable jurisdictions worldwide. The
intellectual properties of the product belong to NSING Technologies Inc. and NSING Technologies Inc. does not
grant any third party any license under its patents, copyrights, trademarks, or other intellectual property rights. Names
and brands of third party may be mentioned or referred thereto (if any) for identification purposes only. NSING
reserves the right to make changes, corrections. enhancements, modifications, and improvements to this document at
any time without notice. Please contact NSING and obtain the latest version of this document before placing orders.
Although NSING has attempted to provide accurate and reliable information, NSING assumes no responsibility for
the accuracy and reliability of this document. It is the responsibility of the user of this document to properly design,
program, and test the functionality and safety of any application made of this information and any resulting product.
In no event shall NSING be liable for any direct, indirect, incidental, special, exemplary, or consequential damages
arising in any way out of the use of this document or the Product. NSING 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, all
types of safety devices, and other applications intended to supporter sustain life. All Insecure Usage shall be made at
user's risk. User shall indemnify NSING and hold NSING harmless from and against all claims, costs, damages, and
other liabilities, arising from or related to any customer's Insecure Usage Any express or implied warranty with regard
to this document or the Product, including, but not limited to. The warranties of merchantability, fitness for a
particular purpose and non-infringement are disclaimed to the fullest extent permitted by law. Unless otherwise
explicitly permitted by NSING, anyone may not use, duplicate, modify, transcribe or otherwise distribute this

document for any purposes, in whole or in part.
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