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1 Introduction

The GNU Nuvoton Eclipse is designed for cross-platform embedded ARM development. It
includes a series of Eclipse plug-ins and tools. The plug-ins allow the user to create, build, and
debug ARM-based projects within the Eclipse framework. Its features are listed below:

® Creating projects by the New Project Wizard: The New Project Wizard provides several
templates for different target chips.

® Building projects by the GNU ARM Toolchain: The toolchain contains the ARM Embedded
GCC compiler. The user can use it to build projects without restriction.

® Debugging projects by GDB: The user can halt, step, run, and monitor target chips. Accessing
memory and flash is allowed. Setting hardware breakpoints and watchpoints is supported. In
addition, the user can erase target chips and program the user configuration.

Through the GNU Nuvoton Eclipse, the user can develop projects of the NuMicro® Family within
the Eclipse framework.
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2 System Requirements and Installation Guide

2.1 System Requirements

The following table lists system requirements for the user to run the GNU Nuvoton Eclipse.

Operating System

{ Minimum Requirements

Windows®7 with latest service pack or
GNU/Linux

Recommended Specifications

Windows®10 with latest service pack or
Ubuntu 16.04.2 LTS

GNU ARM Embedded Toolchain

6-2016-g4-major

The latest version

Java JDK 1.7 or JRE 1.7 The latest JDK
Eclipse IDE Eclipse 4.4 Luna SR2 Eclipse 4.5 Mars SR2
Eclipse CDT Eclipse CDT 8.6 The latest Eclipse CDT

Apr. 27, 2018
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2.2 Supported Chips
To see the list of supported chips, please refer to Supported_chips.htm in the folder of user
manual.

2.3 Installation

To make the GNU Nuvoton Eclipse ready for work, perform the following steps based on your
operating system:
1. Performing the GNU Nuvoton Eclipse installer on Microsoft Windows.

2. Extracting the GNU Nuvoton Eclipse tar file on GNU/Linux.
2.3.1 Performing the GNU Nuvoton Eclipse installer on Microsoft Windows

On Windows, it is very easy to install the GNU Nuvoton Eclipse only by performing the GNU
Nuvoton Eclipse installer. The installer will ask the user to install the GNU ARM Eclipse
Windows Build Tools and GNU ARM Embedded Toolchain because they are required by GNU
Nuvoton Eclipse.

Welcome to the
GNU_Nuvoton_Eclipse ¥1.01.004
Setup Wizard

This wizard will guide vou through the installation of
GhU_Muvobon_Eclipse W1.01.004.

It is recommended that vou close all other applications
before starting Setup. This will make it possible ko update
relesant system files without having to reboot wour
computer,

Click. Mext to conkinue,

Mext = ] | Zancel

Figure 2-1 GNU Nuvoton Eclipse Setup Wizard
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2.3.2 Extracting the GNU Nuvoton Eclipse Tar File on GNU/Linux

On GNU/Linux, it is very easy to install the GNU Nuvoton Eclipse only by extracting the GNU
Nuvoton Eclipse tar file. After that, run the install.sh script to complete the installation process.
Please do not use the sudo command to run the script.

< > frHome Desktop GNU_Nuvoton_Ecl...V1.01.005.01_Setup others

© Recent Dame) -~ size Type Modified
4 Home ggctipse 13items Folder 11:02
[ Desktop [l others 2items Folder 10:33
[ Documents GUsermanual 3items Folder Jun 29
+ Downloads install.sh 1.4kB Program 15:57
dd Music uninstall.sh 558 bytes Program 15:45
A1 Pictures

Ml Videos

‘@ Trash

g2 Network

Figure 2-2 Install.sh Script
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2.3.3 Verifying the Eclipse Preferences

After the installation of GNU ARM Eclipse is completed, the Eclipse preferences are
automatically written on Windows. To verify them, click Window > Preferences, the Preferences
wizard appears. Go to C/C++ > Build > Global Tools Paths and make sure the Build tools and
Toolchain folder be correctly configured to what the installer has installed in the previous step.
Click the Apply button to take effect. On GNU/Linux, Build tools folder path is not required. The
path should be empty.

& Preferences L@Iﬂ

type filter test Glohal Tools Paths Pror

> General

»

= The locations where various GMU ARM Eclipse tools are installed, Unless defined maore specifically, they are used for all projects in

4 CfCsn all workspaces.
Appearance

. Autotools Build toals folder:  C\Program Files\GMNU ARM Eclipze\Build Tools\2.6-201507152002%bin Browse...

4 Build Default toolchain: | GMU Tools for ARM Embedded Processors ']
Build Wariables
Console Toolchain name:  [GMU Tools for &RM Embedded Processors
Erviranrment = Toolchain folder:  CifProgram Files/GNU Tools ARM Embedded/6 2017-g1-update/hin
Global Tools Paths

Logging
Make Targets
- Makefile Editor
Settings
Workspace Toaols Paths
Code Analysis B
> Code Style
> Debug
- Editor
File Types
Indexer

Language Mappings
2 Mew C/C++ Project Wizard
> Packages
» Profiling -

® o ) [

[Resture Defaults] [ Apply J

Figure 2-3 Preferences for Global Tools Paths
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Subsequently, go to Run/Debug > OpenOCD Nu-Link and make sure the OpenOCD folder be
configured to where the installer has put the OpenOCD executable. On Microsoft Windows, for
example, the path of OpenOCD folder could be C:/Program Files/Nuvoton Tools/OpenOCD.
Similarily, on GNU/Linux it could be /usr/local/OpenOCD. The OpenOCD executable provided by
Nuvoton is customized for Nu-Link. If the user tries to use other OpenOCD executable, OpenOCD
and Nu-Link may not cooperate well. Click the Apply button to take effect.

& Preferences . l CIR ¢

type filter text OpenOCD Nu-Link Pror
: General
s AT ++
Changelog
> Help

> Install/Update Folder: CifProgram Files/Muvoton Tools/OpenOCD hin Brawyse..,
» Library Hower

Configure the location where OpenQCD for Mu-Link is installed.

Executable: openocd.exe

> Mlylyn

» Domph

> Rernote Developrment

> Remote Systems

: RPM

4 Run/Debug
Console
External Tools

> Launching

OpenQCD
OpenOCD Mu-Link
Peripherals wiews
Perspectives
String Substitution
View Management
Wiewr Performance

> Tearn
» Tracing

[Restore Defaults] [ Spply ]
@' @j @:‘ ’ 0K H Cancel ]

Figure 2-4 Preferences for OpenOCD Nu-Link
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2.4 Running Eclipse

To run GNU Nuvoton Eclipse, double-click the Eclipse.exe. Note that the .exe file and the
related folders, such as the OpenOCD folder, should stay in the same directory; otherwise, the
application will not work properly.

@ . .« Program Files » Muwoton » GMU_MNuvoton_Eclipse » W1.01.004 » GHU_Muvoton_Eclipse » eclipse » i Search ecli.,. 0O

Organize « Include in library « Share with = MNew folder

Marme . Date rmodified Type

I Favorites
& Downloads J configuration 201776719 £5F 11...  File folder
Bl Desktop | dropins 2017/6/19 E4F 1., File folder
| features 2017/6/19 E4F 1., File folder
) OpenOCD 201746719 E5F 11, File folder
| p? 2017/6/19 E4F 1., File folder
| plugins 2017/6/19 E4F 1., File folder
| readme 2017/6/19 E4F 1., File folder
| eclipseproduct 2016/2/3 £4F 10:08  ECLIPSEPRODUCT...
| artifacts.xml 2017/6/19 E<F 10.., ¥ML Document
2016/2/18 £ 031, Appication
4 | eclipseini 201746719 E4F 10..  Configuration sett.,,
577 eclipsec.exe 2016/2/18 £4F 03, Application
2 notice.html 2015/8/17 £%F 11... HTML Document
4 Libraries
3 Documents
J‘r Music
= Pictures
=i Subversion

B videos

% Homegroup

M Computer
£, 0SDisk (C)

13 iterns

Figure 2-5 Eclipse.exe and Related Folders
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3 Development Tutorial

3.1 New Project Wizard

As a beginner, the fastest way to create a C/C++ project is using the New Project Wizard. For
instance, to create a C project, click File > New > C Project. The New Project Wizard appears.
Here we choose Hello World Nuvoton Cortex-M C Project for Project type. Input the project
name and click the Next > button to continue.

i -
= C Project uﬂlﬂ

C Project —

Create C project of selected type '

Project narme: FirstExarmple

Ilse default location

Cihsersh, “weork spacedFirstExample Browese..,
default
Project type: Toolchains:
GMU Autotools Cross &RM GCC
Executable

& Empty Project

& Hello Warld AMELC Project

& Hello “World ARM C Project

& Hello World Muvoton Cortex-k C Project
Shared Library

Static Library

Makefile project

4 [ ] [ ¥

Shiowe project types and toolchains only if they are supported an the platform

Figure 3-1 New Project Wizard
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Based on the actual target chip, we select the corresponding chip series. To enable the

Semihosting feature, we select Semihosting (POSIX system calls via host) for Use system
calls. In addition, input the real values to Flash and RAM size. If not, the default values will be
used. When all the settings are done, click the Next > buttons until clicking the Finish button.

= C Project l (=] ﬂ

Target settings

Lelect the target chip series and define flash and RAM sizes, '

Chip Series: k1440 vI

Flash size (kB):

RAR size (kB

Use systern calls: ISemihDsting (POEI systern calls wia host) vI

Check sorme warnings
Check rostwarnings [ |
Enahle -\Werrar ]
Use -0g on debug
se newilib nano
Use link optirmizations [ |

? <Back || Mext> ity

Figure 3-2 Target Processor Settings
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3.2 Import Existing Projects

When BSP is available, we can import them into the workspace using the following steps:

1. From the main menu bar, select File > Import. The Import wizard shows up.
2. Select General > Existing Project into Workspace and click Next.

3. Choose either Select root directory or Select archive file and click the

associated Browse to locate the directory or file containing the projects. In the Nuvoton BSP,
the Eclipse projects are stored in the GCC folders (refer to the following picture).

4. Under Projects select the project or projects which you would like to import and click Finish.

& Import O X
Import Projects —

Select a directory to search for existing Eclipse projects. ; ,._-'

-

(®) Select root directory: | CAMyCode\bsp\M480_09034M480_090345ar v| | Browse... |
() Select archive file: Browse...
Projects:

Dde\l::lsp\M480_09[]3\!\-1480_0903\53mpleCDdE\TemplatelGCC\TemElatel Select All

Deselect All
Refresh

£ >

Opticns

[]Search for nested projects

] Copy projects into workspace

[ Hide projects that already exist in the workspace

Working sets

[] Add project to working sets

Select...

@ < Back Next > Finish Cancel

Figure 3-3 Importing Projects
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3.3 Build Settings

After projects are created, we still have a chance to alter the build settings by clicking Project >
Properties. The Properties wizard shows up. Then go to C/C++ Build > Settings. From there,
we can alter the build settings according to the actual target chip. Then click the Apply button to
take effect. After applying build settings, we should be able to build projects successfully.

i Y
£ Properties for FirstExample Spa—. @M
type filker text Settings =T - -

> Resource
Builders
a C/C++ Build Configuration: ’Debug [ Active | '] ’Manage Configurations...

Build Wariables
Emvironment

Logging i Taal Settings | B3 Toolchains I B Devices | A Build Skeps | Build Artifactl Binary Parsers | * | ©
Settings

Tool Chain Editor @ Target Processar ARM family [cortex-m23 v]
Tools Paths @ Optimization

T C/Cas General @ Wamings Architecture Toolchain default A
Linux Taols Path @ Debugging Instruction set Thumb {-mthumb) hd

Praoject Referenc.es ® (3:055 ARM GHU £ssernbler [ Thurmb interaark (-mithumb-internork
Run/Debug Settings (2 Preprocessor
> Task Repository (3 Includes Endianness [Toolchain default v]
WikiText (2 Warnings
(2 Miscellaneous
B3 Cross ARM GHU C Campiler FPU Type Toolchain default
@ Preprocessor
@ Includes
@ Optirmization Abrchd farmily Genetic (-ricpu=generic)
@ Warnings -
@ Miscellaneous Feature crc Toolchain default
i®3 Cross ARM GMIU C++ Campiler
(2 Prepracessor
(2 Includes Feature fp Toolchain default:
(# Optirmization
(2 Warnings
@ Miscellaneaus Code rmodel Stmall (-micmodel=small)
4 [ Cross ARM GMU C++ Linker
@ General
@ Libraries
@ Miscellaneous
4 %) Cross ARM GMU Create Flash Image
@ General
4 %3 Cross ARM GMU Print Size
(2 General

1Y

Float ABI Toolchain default

1Y

Unaligned access [Toolchain default v]

1Y

Feature crypto Toolchain default

Feature sirmd Enabled {+sirmd)

Strict align (-rmstrict-align)
Other target flags

’Restore Defaults] ’ Apply ]

@ [ ok [ coance |

Figure 3-4 Build Settings
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3.4 Debug Configuration

Before launching an application into the debug mode, we have to prepare a debug configuration,
which contains all the necessary information about the debug mode. Click Run > Debug
Configuration... to open the debug configuration dialog. Double click on the GDB Nuvoton Nu-
Link Debugging group. The Nuvoton Nu-Link debug configuration appears on the right-hand side.
In the Main tab, the name of Project should coincide with the project name. The C/C++

Application should point to the .elf application generated by the build process. If the project name
or C/C++ Application is incorrect, please select the expected project first in the project view and
build the project to generate the executable. Then repeat the former operations again.

= Debug Configurations

Create, manage, and run configurations

. 4
= x| B s Marne: FirstExample Debug
type filter text ] Main %% Debugger| B Startup | B Source | [ Common
[T] C/C++ Application . ETSieen
[T] C/C++ Attach to Application
[€] C/C++ Postrnortern Debugger FirstExample
[E] CfC++ Rernote Application C/C++ Application:
GDB Hardware Debugging -
Debug\FirstE: le.elf
4 |[T] GDEB Muvoton Nu-Link Debugging ebugFirstExample <
[C] FirstExamnple Debug Watiables.., ] lSearch Project...l [ Browse.., ]

B Launch broup Build (if required) befare launching

Build configuration: | Select Autarnatically v]
() Enable auto build () Disable auto build
@ Use warkspace settings Configure Workspace Settings..
Rewert Appl
Filter matched 8 of & iterns P
@' Debug ] [ Close

Figure 3-5 Debug Configuration
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3.4.1 Debugger Tab

The Debugger tab is used to provide the OpenOCD and GDB Client setup. OpenOCD requires
correct configuration files to know how to work with adapters and target chips. The configuration
files are specified in the Config options field. Nuvoton’s adapter is Nu-Link, which uses the
interface configuration file named nulink.cfg. In addition, Nuvoton has three different ARM
families, such as M0, M4, and M23. The corresponding target configuration files are
numicroM0.cfg, numicroM4.cfg, and numicroM23.cfg. For M23’s 2" development, the target
configuration file would be numicroM23_NS.cfg.

& Debug Configurations Iﬁ
Create, manage, and run configurations
. )
OB X | = Mame: FirstExample Debug
type filter text hain [ %5 Debugger = Startup E_/ Source | [] Corrnon
[€] CACT++ Application Open0CD Setup i
[E] CAT++ Attach to Application Start OpenQCD locally
[€] CAT++ Postmortem Debugger
E CAC++ Remate Application Executable: $Hapenocd_nulink_path}fHopenocd_nulink_executable}
[£] GDB Hardware Debugging GDE port: 3333
4 [t] GDB Nuvoton Mu-Link Debuggir
[C] FirstExample Debug e o 4444
= Launch Group Config options: | ¢ Wscriptsfinterface/nulink.cfg -f L fsoriptsftarget/numicroh23.cfg -
Allocate consale for OpenQCD Allocate console for the telnet connection
GDE Client Setup
Executahle: $crass_prefixlgdb$ cross_suffix}
Other options:
Commands: set rrem inaccessible-by-default off -
Rernote Target
Host name or [P address: | localhost
Part number: 3333
[C] Force thread list update on suspend
Restore defaults —
4 1 | » ’ ] ’ ]
Rewvert Appl
Filter rmatched 8 of 8 iterns i BB
@ [ Debug ] [ Clase ]

Figure 3-6 Configuring the Debugger Tab
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3.4.2 Startup Tab

In the Startup tab, the user can determine whether to enable features, such as Erase chip, by
selecting or unselecting the corresponding checkbox. To load executable to flash, we need to
select the Load executable to flash checkbox. To load executable to RAM, we need to select
the Load executable to SRAM checkbox. When all the settings are done, click the Apply button
to take effect. To launch the application into the debug mode, click the Debug button.

Create, manage, and run configurations

. )

OB X | Fl 3@ v Mame: ‘Fir;tExampIe Debug

type filter text Main [ %5 Debugger | = Startup - B Source} B Common}
[E] C/C++ Application Initialization Commands

[T] C/C++ Attach to Application [Anitial Reset Type:

[E] C/C++ Postmortem Debugger
[E] €/C++ Remote Application
[C] GDB Hardware Debugging

v [£] GDB Nuveton Nu-Link Debuggir

FirstExample Debu
. Eunch Grou: 3 Enable ARM semihosting

Erase chip
Config Setting | Chip Series: | MABDAE ~

[ write ConfigD: Ox | FFFFFFFF Configl: Ox | FFFFFFFF Config2: Ox | FFFFFFFF Config3: Ox | FFFFFFFF

Load Symbaols and Executable
Load symbols
(®) Use project binary: FirstExample.elf

O Use file: Workspace... File Systern...

Symbols offset (hex):

Load executable to flash
(®) Use project binary:  FirstExample.hex

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

Executable offset (hex): l:l

Load executable to SRAM
(®) Use project binary:  FirstBxample.hex

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

Executable offset (hex): l:l

Runtime Options

[ Debug in RAM
Run/Restart Commands
Pre-run/Restart reset Type: (always executed at Restart)

[ 5et program counter at (hex):

Set breakpoint at:

[ Continue

Restore defaults

€ >

Revert Apply
Filter matched 8 of 8 items e =L

@

Figure 3-7 Configuring the Startup Tab
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As the first step, we should choose the right Chip Series in the Startup tab. When done, the
corresponding target configuration file will be automatically written in the Config options field of
the Debugger tab. Besides, we can easily configure the Config values by clicking the Config
Setting button. A Chip Options dialog shows up. From the dialog, we can configure chip options.
When finished, click the Ok button. The new Config values will be updated in the Startup tab.
Click the Debug button to start a debug session.

S [ S

Chip Options - M2351 Series

Please note that these options do not reflect the actucal ones on the
target chip.

Clock Source Options

() External Crystal Clock {4~24MHz) @) Internal RC 12MHz Oscillatar Clock

Browwn-out Voltage Options

@ 3.0V O 28 O 26V O 2.4
@2 @20V @1 @ L6V

[] Browvn-out Detector  [] Browen-out Reset

m

Boot Options
() LDROM wiith I8P @) APROM with I4P

[|Boot Loader

HT1 Pins Multi-function Options

(70 Wark as GPIO @ “Wark as External 4~20MHz Crystal Pin

IO Initial State Options

@ Input Tri-state Mode () Quasi-bidirectional Mode

[watchdog [Clvatchdog Clock Powver-down
[]ISP Flash Mass Erase

| ok || cancel

Figure 3-8 Chip Options Dialog
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3.5 Debug Views

Eclipse provides many debug views. Each of them contains specific information for debugging.
3.5.1 Registers View

When entering the debug mode, we can open the Registers view in the upper-right corner of
Debug perspective. The Registers view lists information about the registers in a selected stack

frame.
(x)= \ariables 9g Breakpaints !7!i Registers &7 "2, Peripherals m Modules = O
= e
Marme Walue Description
4 54 General Registers General Purpose and FPU Register Group

B vl 1
min 1 536871476
3 vl -1
i r3 472
3 rd 1
B ra 1
i v -1
i r7 -1
N -1
! -1
Tl -1
i 1l -1
1 rl2 -1
i sp 0200030
i Ir m
1 pe 0900 <main >
pini xPER 1627389952
I msp 0200030
1 psp OefFRFFFFC
it primask 0
1 basepri I
i faultmask 0
i contral 0

4 b

Figure 3-9 Registers View
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3.5.2 Memory View

The Memory view of the Debug perspective is used to monitor and modify the process memory.
The process memory is presented as a list of so called memory monitors. Each monitor
represents a section of memory specified by its location called base address. To open it, click the
Memory tab on the lower side of Debug perspective.

B Console = Tasks [ Problems (3 Executables [J Memary 52 [ [ g o || (23] ‘ far = O
Monitors g5 3¢ Mg [0:20000000: 0:20000000 <Hex> 52 . g Mew Renderings...
@ 0x20000000 Address @ - 3 4 -7 5 -E c-F o
20000000 || CEEESall|  RO127ARR  QCORERZ2  0DO20Q0R
20000012 EOLEGO0Q  OOLFOGR  C(OLEGD20 00002000
20000028
20000242
22000258 i
4
20000070
N E
2
& | =
B
2200082 4
20000808
E 4
|
20008120 4
2OAAN 1 0 i

Figure 3-10 Memory View
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3.5.3 Disassembly View

The Disassembly view shows the loaded program as assembler instructions mixed with source
code for comparison. We can do the following tasks in the Disassembly view:

Setting breakpoints at the start of any assembler instruction.
Enabling and disabling breakpoints.

Stepping through the disassembly instructions of the program.
Jumping to specific instructions in the program.

el

To open it, we need to click the Instruction Stepping Mode button on the upper toolbar, as
follows:

Figure 3-11 Clicking the Instruction Stepping Mode Button

Then the Disassembly view will appear on the right-hand side.

] rnain.c 52 = O | g= Outline Dizassernbly 57
2#® * This file is part of the @05+ distribution.[] - Enter location here
27 ¥ .
main: -
28 .- -- -- -- --
s o » oooegoe: | push  {r4, r5, ré, lr}
30 #include <stdio.h» 00009902:  mows  r4, rd
31 #include <stdlib.h> 00009903:  movs  rs, rl
32 74 trace_dump_args(arge, arge);
33 winclude "diag/Trace.h” [alalalal=l 0 bl ax?za <trace_dump_arl'§s>
54 #include “Timer.h" 77 trace_puts(“Hello ARM World!™);
. [lelalcli=ls bR ldr r@, [pc, #88] 5 (@964 cmain+l0@:)
36 /<ot oo- E [alelalcloi=lc ) bl @x700 <trace puts>
37 4/ &0 puts("standard output message.™);
3% f/ Print a greeting message en the trace device and enter a lof PEREA5 & : Ldr re, [pe, #84] ; (@x988 cmain+leds)
[alelalcli=i Bl bl axfed cputs>
3 // to count seconds. . " " £
e A &3 fprintf(stderr, "standard error message.'n"); =
41 #/ Trace support is enabled by adding the TRACE macro definiti 996999155 };"' r3, [pe, #84]  ; (Ox98c <maintldd>)
42 f{ By default the trace messages are forwarded to the DEBUS ou @@@@@918: ldr r3, [r3, #2]
43 f/ but can be rerouted to any device or completely suppressed, aaaaama: " r3, [r3, #12]
44 f{ changing the definitions required in system/src/dizgftrace aaaaamc: movs r2, #24
45/ (currently O5_USE_TRACE_ITM, O5_USE_TRACE_SEMIHOSTING_DEBLE ooeeasle:  movs  rl, #1 X
a8 i aeeeas2a: Ldr r@, [pc, #76] 5 (@970 <maint+ll2>)
A7 e e [alodultla=rien) bl @ed @ <furite>
45 87 trace_printf("System clock: %u Hzin™, SystemloreClock);
492 /f sample pragmas to cope with warnings. Please note the relat 068069265 igr r3, [pe, #76] ; (@x974 <main+llé>) B
5@ // the end of this function, used to pop the compiler diagnost 20000225 : " 1, [r3, #2] .
51 #progma GCC disgnestic push 2200992 : ldr re, [pe, #76] 5 (@978 <maint+l2@>)
= . i
52 #pragma GCC diagnostic ignored "-Uunused-parameter™ aageasze : b} excedd ftrace_pr'mtf)
53 wpragma GCC diagnostic ignored "-Umissing-declarstions™ 59 ) E;mer_star‘t (s .
54 #pragma GCC diagnostic ignored "-Ureturn-type" aa0eas3a: N @858 <timer_starts
55 95 if (argc > 1)
562 int [oReas34 cmp rd, #1
57 main (int arge, char* argw[]) [elelalcloi=ElH] ble.n @544 (n:\a1n+68)
55 o5 loops = atol (arge[1]);
59 ff Normally at this stage most of the micrecontreller subsys BB@BBQEBf ﬁr‘ re, [rs, #4]
&2 // the clock, were initialised by the CHSTS SystemTnit() fum 00202933 : Bxad <atolx
&1 // from the startup file, hefore calling main(). peapasEe: | movs ”2- re
&2 £ (see system/src/cortesm’_initialize hardware.c) 1 i int seconds = @;
[=x] £f I further initialisatiens are required, gustemise _ init 20002342: rfnws . ril,_#@. . 1 L.
& /f or add the additional initizlisation here, for example: 123 or (int 1 =@; 1 < loops; i++)
&5 If [elelelsl=u ] b.n @x95a <main+9@>
&6 £ ORAL_Init(); =2 int loops = LOOP_COUNT;
&7 il [ololelolo=s R mows rS, #5 e

4 . 3 1 ;

Figure 3-12 Disassembly View
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3.5.4 Peripheral Registers View

To display the Peripheral Registers view, we need to utilize Packs mechanism. Packs can help
the user download SFR (special function register) files from the Keil repository. Firstly, we open
the Packs perspective by choosing it in the Open Perspective dialog.

i B’
& Open Perspective LIM

B C/C++ (default)
M CodeRed
j'f.’;.‘rlI:ilf_'hug

e GOE Trace

[k Git

GIT

LTThg Kernel
Packs

T .
Y Planning

EB Remate Systern Explorer
{5 Resource
énTeam Iynchronizing

%Tracing

o

Figure 3-13 Opening the Packs Perspective
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For the first time we see the Packs perspective, its content is provided by the GNU Nuvoton
Eclipse installer. To get the latest version, click the Update the packages definitions from all
repositories button at the upper-right corner. After clicking, Eclipse begins downloading all the
SFR files from a repository.

& Packs - Source not found. - Ecli lglﬁg

File Edit Mavigate Search Project Run Window Help

‘B RS T = e e e Quick fceess 1| 9 | B G/C++ 45 Debug [Fg Pacl
Bo 2 @e ik = 0 [%packs 12 fﬂ"ﬂ\ﬂaﬂv:ﬁ
H = | % - Narne Description
> = ABOV Semiconductor 4 [ Muvokon
» (= Ambig Micro 4 £ MuMicro_DFP dinstalled)  Muvoton ARM Cortex-h Mubdicro Family Device Support
» [ Analog Devices SF 10,9 (1TME) Renarne Gerneric series
> = ARM S8 1.0.8 (17ME) Add Nanol03, Mh1120, MM1330, MR1820 series svd file and update MO51, M0O5ES, Mini51 Mano..,
s Armel S8 1.0.7 (16MB) Add MK1200 series exarnple code and update swd file
> (= Freescale 98 1.0.6 (16MB) Add Nanol03, NM1120, MM1320, MM1330, NM1820 chip, update M0518, MUC230_240, NUC4TZ, ..
» [ GigaDewice 98 1.0.5 (16MB) Add Mini55 chip, update MiniS8, NUC100, NUC122, MUC123, Nanol00&N, Manoll2, MUCZ00, MLUL.,
» [ Holtek S8 1.0.4 (15MB) Add NUC122, MO5BS, Miniss, M0519 series example code
> (= Infinean 98 1.0.3 (installed) Add M451, WUC100, NUC200, MUC123, MUCD29, M0518, NUC131, MANOI00BM, NUCS05 series ex..
> = Maxim 8 102 0MB) Add ISD9100, 509300, M571, M572 swd file and M4LED chip series
» (= MediaTek “® 10,1 (9ME) Add (#4051, Mini51, Manoll2, NUC240, HUC472) example code and new chip series
> (= Micrasemi L0 (3mE First Release version of MuMicro Device Family Pack.

¢ = MindMotion
» = Mordic Sermiconductor
4 (= Muwvoton
B IS0 Family
B MNuMicro Family
B Muvaice Family
. = MR
» (= Renesas
> = Silicon Labs
= SONIX
s [ Spansion
» = STMicroelectronics
» [ TexasInstruments
» = Toshiba
» [ Zilog

Figure 3-14 How to Download Packages
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The locations of repositories are specified in the Window > Preferences > C/C++ > Packages >
Repositories. One of them is from Keil’s CMSIS pack. To speed up the download time, we can
delete another repository (GNU ARM Eclipse).

-
& Preferences

[E=EEy™)

fype filter text

»

> General

a CfC++
Appearance
Autotools
Build

Code Analysis
Code Style
Debug

Editar

File Types

m

Indexer

Language Mappings
Mews C/C++ Praoject
Packages

[

Repositories
Profiling

-

Repositories

v v

Property Pages Setti’—

Task Tags

Ternplate Default Wa
Changelog

> Help

> InstallfUpdate

» Librang Hower -

P e —

Add links to the sites where packages are published,

Marne URL

Type

Add...

CMSIS Pack
HCDLSCMEIS Pack

Keil
GNU ARM Eclipse

it/ fnenine keil.corn/packfindesid

http:/fgnuarmeclipse sourcefarge.net/packages/cantentxml

] T | 3

Edit...

Delete

’Restore Defaults] ’

Apply ]

@®

[ ok [ c

ancel ]

Apr. 27, 2018

Figure 3-15 Locations of Repositories
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GNU Nuvoton Eclipse

When the download is completed, we can find the Nuvoton SFR files and install them on Eclipse if

needed.

sl B K

BE(% -
> [ SABOV Sermiconductor
> (= Ambig Micro
> = Analog Devices
> = ARM
o= Stmel
> = Freescale
> [ GigaDevice
> = Holtek
» (= Infineon
s = Maxim
> = MediaTek
> (= Microsemi
> = MindMaotion
> (= Mordic Semiconductor
4 (= Muvoton

B 15D Farnily
B MuMicra Farnily
B NuWaoice Farnily
» = MXP
> [ Renesas
> = Silicon Labs
s 2 SOMiX
> (= Spansion
> (= SThicroelectronics
> [ Texas Instruments
» (= Toshiba
> (= Zilog

= OH % Packs

MNarne

4 2 MNuvoton
a 1 MuMicro_DFP {installed)

& 10,9 (17MB)

® 1.0.8 (17ME)

10,7 (16M8B)

1.0.6 (16ME)

1.0.5 (16MB)

1.0.4 (15ME)

1.0.3 {installed)

1.0

x ]

8 68 08/68 ¢ 68 6 o8 o2 ¢

1.0.0 (3ME)

1.0, tBl Install d (h051, Minidl, ManollZ, MUCZ240, NUC4T2) exarnple code and new chip series

Bo|8 %

Description

Muvoton ARM Cortex-bA Mubdicro Family Device Support

Rename Generic series

Add Manol3, MM1120, NM1330, NM1820 series svd file and update MO51, MO5ES, MiniSl, Mana.,
Add MM1200 series exarnple code and update swd file

Add Nanoll3, NM1120, NM1320, N1330, MM1820 chip, update M0519, NUCI30_240, NUCATZ, ...
Add Minia3 chip, update Mini8, NUC100, NUC122, NUC123, Nano100AN, Manoll2, MUC200, MU..
Add MUC122, bDSEE, Mini58, M0510 series example code

Add M451, NUC100, MUCZ00, NUC123, MUCZ29, 0518, MUC131, NANOI00BM, MUCS05 series ex.,
fidd 1308100, 1308300, MSTL, M5T2 swd file and MALED chip series

First Release version of MuMicro Device Family Pack.

Apr. 27, 2018

Figure 3-16 Installing SFR Files
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To use the specific SFR file, open the project’s properties dialog and go to the C/C++ Build >
Settings. From there, we should choose the specific device matching the real one. In this case, it
is NUC140VE3CN. Click the Apply button to take effect.

& Properties for mifirst l =] éj
type filker text Settings - - -
> Resource
Builders
4 C/C++ Build Configuration: ’DEbug [ Active | '] ’Manage Configurations...
Build Yariables
Environment
Logging B Devices |,ﬁ‘ Build Steps I Build Ar‘tifactl Binary Parsers | @ Error Parsers| o [
Settings
Taal Chain Editor Device selection (Mot et used during buildl)
Tools Paths Matme Details o
s G/ General NUCI30VEICN  Device (16 kB RAM, 128 KB ROMY
Linux Toals Path MUCI4OLCICH  Device (4 kB RAM, 32 kB ROM)
Project Referances MUCI40LDZCH  Device (8 kB R&M, 64 kB ROM)
Run/Debug Settings NUCL40LE3CH  Device (16 kB RAM, 128 kB ROMY)
» Task Repository NUCL4ORCICN  Device (4 kB Rab, 32 KB ROM)
WikiTex: NUCL40RD2CN  Device (8 kB RAM, 4 kB ROM) A
MUCI40REICH Device {16 kB RAR, 128 kB ROM) T
HNUCI40WEICH Device (16 kB RAR, 128 kB ROM)
L NIIE13 Subfarnibe (T artav-hAl G AAH 22
4| [l b
Device core: Cortex-h0
Femaory map (Warning: Mot yet used to generate the linker scriptsh
HUCL140WEICH
Section Start Size Startup
IRARL 020000000 04000 0
IRORL 000000000 020000 1
Edit..,
’Restore Defaults] [ Apply ]
?\ [ OK J ’ Cancel ]

Figure 3-17 Device Selection
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As a result, we can monitor the peripheral registers when debugging.

B T TE e —— T

i File Edit Source Refactor Mawvigate Search  Project Run  Window Help

- (RES RN RN S RN L R LR TR R R A Ne=R R

e
Quick Access || % | B c/ces (35 Debug | % F

m

4 Debug 52 s v =8 ariables Breakpoints Fegisters 5, Peripherals 52 Madules BE Y
]
! 4 [E] rbfirst Debug [GDB Nuvetar Hu-Link Debugging] Peripheral Bdddress Description
4 i mlfirstelf 1%, ADC GA00EDO0D ADC Register Map
1 4 of? Thread #1 (Suspended : Breakpoint) [, Can D40180000  CAM Register Map
] _ | Shmeintiamainsille %, ClK BS0000200  CLK Register Map
v openocdexe 1%, cMP 040000000 CMP Register Map
! pl arm-none-eabi-gdb 3, et S0010000  EBE Register Map
] L FMC BESINCO0D  FMC Register Map
i %, Gor BENINN0D  GCR Register Map
7%, 6h DSONN400) P Register Map
1 %, Be BeANI2I000 T2 Register Map
] %, nel DAI120000 12 Register Map
i B, s BeAD1ADIDD 125 Register Map
% T DEON0N300  INT Register Map
1 [, POM& GCR L00GFDD DA Register Map
] [, POMB,_chi DSO00E000  PDMA Register Map
i [, POMA_chl BENGD DM Register Map
[ %, POMB_ch2 DS000E200  PDMA Register Map
1 [, POMA,_ch3 BENNNE300  PDMA Register Map
] ] %, POMB_ché DS000E400  PDMA Register Map
i [, PDMA,_chs BENNNGS00  PDMA Register Map
[] %, POMS ché DS000EE00  PDMA Register Map
1 [, POMA_chT BENGTO0 DM Register Map
1 ] %, POMS chi DS000ES00  PDMA Register Map
E =] ?.‘. ps2 040100000 P32 Register Map
' LS manihAn P A Dnnickaw b
H < I
1
1
1
UG maine (8 maine 55 6] mainc {gelb[ 1] prac[42000) threadGraup(i1], gdb(1].proc [42000].0Sthresd[1]) thread[1] ... = 5 B outine =
£ HBL_Init(); p PEEL WY o K
£/ In this sample the SystemInit{] function is just a placeholder, U stdinh
/¢ if you do not add the real cne, the clock will remain configured with H stdlibh
// the reset value, usually a relatively low speed RC clock (5-12MHz). U diag/Trsceh
U Timerh
i show the program pararrle'ters (passed viz semihosting). e rmainfint, char{]) : int

S Output is via the semihosting output channel # LOOP_COUNT
trace dump_args{arge, argwl;

7 send a greeting to the trace device [skipped on Release).
trace_puts(“Hello ARM Horldl");

(]

/i send a message to the standard output.
puts(“standard output message.");

/f send a message to the standard error.
ffprintfistderr, "standard error message.n");

/1 Bt this stage the system clock should have already been configured
S at high speed.

& nerr a1 P
[Field: DOUTO, "GPIOx Pin[n] Output YalueinEach of these bits control the status of a GPIO pin when the GPIO pin is configures as output, open-drain and quasi-mode.in", Rea
TIT TELT

trace printf("system clock: %u Hzin™, SystemCoreClock); 2

< 3
| Bl Cansale &1 Tasks (2] Prablems (3 Executables | [ Memary 53 L EHE R
| Monitors g 98 % (6P BxS0004000 5 g New Renderings...
L@ PMC Register Address Value
| @ TMAIL > W GPIOA DEEM 150004054 D:00000000
| (Meath o e GPIOA, DREM an0nanag B00000a00 4
] > W GPIOA DEEM 150004004 1:00000000
] o e GPIOA, DREM E0004114 B00000a00
] o W GPIOA DMASK 5000400 1:00000000
o I GPIOA DMASK BEn0nAndC B00000a00
] o W GPIOA DMASK 15000408 1:00000000
] o e GPIOA DMASK BEnonanCe B00000a00
o M GPIOA DMASK 15000410 1:00000000
' b e GRIOA DOUT Is000400E DXIDDOFFFF
] 4 4t GRIOA DOUT 15000404 D-000OFFFF
i
3 il T
: & DouTn 1] r1
I o nAlmi M1 Ml d

Figure 3-18 Peripheral Registers View
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3.6 Watchpoints
To add watchpoints on Eclipse, we need to do the following steps:

1. Selecting a globe variable, i.e. g_seconds, in the Outline view.
2. Right-clicking on the global variable and choosing Toggle Watchpoint.

stdiouh ] mainc 52 sections.|d _startup.c 0x15¢ o = B8 =o® @M ET = 8
1844 i v EERERY e %

2 [ This - file is-part-of the-GNU-ARM Eclipse-distribution. N z w

3 FffCopyright () 2814 Liviu-Ionescu. =

4 A U stdich

2 13 5 stdlibh

- o diag/Traceh

5 #include <stdio.h> &l Timerh

S #include- <stdlib.he ® g seconds:int

1@ Open Declaration F3

11 #include-"diag/Trace.h” )

17 #include-"Timer.h" Open Call Hierarchy Ctrl+4lt+H

13 Open Include Browser Ctrl +4lt+1

e

15/ Refactor »
16 f/-Print-a-gresting message-on-the trace-device-and - enter-a-loop

17 f/ to count-seconds. Declarations »
18 ff

19 f/ Trace support-is-enabled-by-adding the TRACE ‘macro-definition. References D
2@ f/ By -default-the trace messages are-forwarded to-the DEBUG output, "

21 ff-but-can-be-rerouted-to-any -device-or completely suppressed, by 5 Toggle Watchpoint

22 Fff-changing-the-definitions -required-in system/src/disg/trace_impl,

23 f/-(currently 05_USE_TRACE_ITM, 05_USE_TRACE_SEMIHOSTING _DEELGL.2TDOUT).

24 ff

I L R L L LLEEY

26

272 ff -Sample-pragmas to-cope-with-warnings. -Ple note the related line-at

2& ff-the-end-of -this-function, used-to-pop compiler diagnostics status.

29 #Hpragma-GCC-diagnestic-push =

3@ #pragma-GLC-diagnostic-ignored ' -parameter™

31 #pragma-GCC-diagnostic-igng "-Wmissing-declarations™

32 #Hpragma-GCC-diagnestic defiored " -Wreturn-type™

33

34 int-g_seconds-=-8;

Figure 3-19 Toggle Watchpoint
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3. Configuring the settings for watchpoints. To stop execution when the watch expression is
read, select the Read checkbox. To stop execution when the watch expression is written to,
select the Write checkbox.

r B
© Properties for C/C++ Watchpoint B
Common Commen =

Class: CfC++ Watchpoint
Project: hello_world
File: CUsersy, workspacethello_warldisrchmain.c
Expression towatch:  g_seconds
[ Range:
[ | Read

| [V] Write

| [/] Enabled

i Condition:
Ignore count: 0

@' [ Ok Cancel

Figure 3-20 Properties for C/C++ Watchpoint
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When the watchpoint is added, it appears in the Breakpoints view.

| ) o)

SIS I e B
Quick Access %"l%CfC++

Regist., Periph.., Modules = B
XRBAwBEES ¥

Wariabl., Og Breakp.. 52 ©F Expres..

& [function: seconds = 3]
& rnain.c [function: main] [type: Temporary]
&/ rain.c [expression: 'g_seconds']

Mo details to display for the current selection,

Figure 3-21 Added Watchpoint in the Breakpoints View
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3.7 Debug in RAM

To debug in RAM, there are several steps to follow:

1.

2.
3.
4

Modifying the Id script.

Assigning PC to the specific RAM address.
Assigning SP to the specific RAM address.
Downloading the binary file to RAM.

The Id script is responsible for telling the linker the layout of the compiled executable. For example,
the memory layout looks like:

8K

0x20001800

5K

0x20000000

Figure 3-22 Memory Layout

@
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>
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The modified mem.ld script should meet the memory layout design.

2 o et

File Edit Source Refactor | MNawvigate | Search Project Run  Window Help

AnAA NIRRT SRR R AR AEE N CRSE RN PR IR Nl Ne=R

v b ek oy
Quick Access ﬁ|

=

)

75 Project Explarer 53 = 0 *rnain.c 5 *merm.ld 52 =0 SFom ™ =
Bgle v | - :
. . * Memory Spaces Definitiens. - -
a [ FirstExarnple _— An outline is not available
B
> 3, Binaries 4 * Need modifying for a specific board.
> [l Includes 5 *  FLASH.ORIGIN: starting address of flash
PRE-ES A % FLASH.LENGTH: length of flash
o [8) _write.c 7 *  RAM.ORIGIN: starting address of RAM bank @
. 8 *  RAM.LENGTH: length of RAM bank @
> 8] maine g *
> [g] Timer.c 1@ * The values below can be addressed in further linker scripts
> 2 system 11 * using functions like *ORIGIN(RAM)® or °"LENGTH{RAM)'.
> (= Debug 12 *f
> (= include L3
- . 14 MEMORY
4 [ ldscripts 15{
= libs.ld 16 | FLASH (rx) : ORIGIN = @x2@@0l%0@, LENGTH = &K
e Id 17 | RAM (srw] @ ORIGIN = @x282@0@@2, LENGTH = SK
2] sections.ld 18
= 19
- 20 * Optional sectiens; define the origin and length to match
21 * the the specific requirements of your hardware. The zero
22 * length prevents inadvertent allecation.
23

24 CCHMRAM (xrw) : ORIGIN = 2x12220208, LENGTH = @
25  FLASHEL (rx) : ORIGIN = @x@220000@, LENGTH = @

26 EMTMEME@ (rx) : ORIGIN = @~@@00020@, LENGTH = @
27 EMTMEMBL (rix) : ORIGIN = 2xQ2002202, LENGTH = @
25 EXTMEMBZ (rx) : ORIGIN = 2x22228283, LENGTH = @
29 EMTMEMES (rx) : ORIGIN = @~@@00020@, LENGTH = @
30}

31

32/

33 * For external ram use something like:

34 * RAM {xrw) : ORIGIN = @x5422000@, LENGTH = 2048K
35

36 * For special RAM areas use something like:

37 * MEMORY_ARRAY (xrw) : ORIGIN = @x20@020@@, LENGTH = 32
LA

Figure 3-23 Modifying the Mem.Id Script
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To assign PC and SP to the specific addresses, we need to input them in the debug configuration,
as follows. Based on the previous memory layout, the PC and SP addresses should be
0x20001800 and 0x20001400, respectively. To download the binary to RAM, we select the Load
executable to SRAM button and unselect the Load executable to flash button. Click the Debug
button to start a debug session.

& Debug Configurations *

Create, manage, and run configurations

= e I
OB X | B3~ MName: |F\rstExampIe Debug
type filter text Main ﬁt& Debugger | = Startup E./ Source} i) gommorﬂ
[£] C/C++ Application Initialization Commands ~

[E] C/C++ Attach to Application [ nitial Reset Type:

[E] C/C++ Postmortern Debugger
[E] C/C++ Remote Application
[£] GDB Harcware Debugging
~ [£] GDB Muvoton Nu-Link Debuggit
[] FirstExample Debug
= Launch Group

Enable ARM semihosting
[ Erase chip

Config Setting | Chip Series: | M2351 ~

O wirite Configl: 0x FFFFFFFF Configl: Ox | FFFFFFFF Config2: Ox | FFFFFFFF Config3: 0x | FFFFFFFF
[JWrite NSCBA[23:0]: Ox 080000 SCRLOCK[7:0]: 0x 54 ARLOCK[T:0]: 0x 54
Load Symbols and Executable

Load symbols
(®) Use project binary:  FirstExample.elf

() Use file: Workspace... File System...
Symbols offset (hex):

[ Load executable to flash
Use project binary:  FirstExample.hex

Use file: Workspace... File Systemn...

Executable offset (hex):
Load executable to SRAM
(®) Use project binary:  FirstExample.hex

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

Executable offset (hex):

Runtime Options
[ Debugin RAM

Run/Restart Commands
Pre-run/Restart reset Type: (always executed at Restart)

Iset Ssp= 0x20001400|

I Set program counter at (hex): | 20001800 I
Set breakpoint at: main
Continue

£ >
Revert Appl
Filter matched & of 8 items 2 PPl

Q

Figure 3-24 Debug Configuration Settings
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When the program stops in the main function, we open the Memory view. From there, we can
verify that the binary file is successfully downloaded into RAM. The first word denotes the SP
address. The following words denote the addresses of handlers.

rerm.ld €] mainc 52 rhern.ld fFffffe Py = 0 Outline Disassernbly &3 =
45 o Enter location here - A
49= ff sample RLABTAS. to cope with warnings. Flease HK.)‘tE th? rElat?d 1 SeReLel: push r7, 1r} m
5@ [/ the end of this function, used to pop the compiler diagnostics
51 #pragma GCC diagnostic push 20001833 : add r7, sp, #2
. PR u " 202@le35: bl W20001e1@ <timer ticks
52 #pragma GCC diagnostic ignored "-Wunused-parameter -
. P u P . " 202ele39: nop ; (mov r8, ra)
53 #pragma GCC diagnostic ignored "-Wmissing-declarations
54 #pragma GCC diagnostic ignored “-Wreturn-type" 2eaeLe3h: mov 5Py 17
20eele3d: pop ir7, pct
5o int 42(6@01231’: mar;z\.ds ra, ra
PN " @ H
; ?am {int arge, char® argv(]) zpeeleal: push  {r7, 1r}
£ Mormally at this stage most of the migrocontroller subsystem: 20001845 sub sp, #lé
P N iy A 20Ba1e45 add r7, sp, #@
/1 the cleck, were initialised by the CMSIS SystemInit() functiy
. . : 20001847 str ra, [r7, #4]
/f from the startup file, befere calling main().
# (see system/src/cortem/ initialize hardwzre.c) ¢ cenereas: [RHR Fllo [IF5 1]
P ey = . PN 20081edh: 1dr r3, [pc, #65@] ; (@x20001e88 <main+72>)
A I further initialisstions are required, customise  initials
A or add the additienal initialisatien here, for aamﬁe: eaeledd : oS ré, ri
i * 20081edf: bl ®20BA1bAd <trace puts»
A7 HAL_Initi); 20@ale53: Ldr r3, [pc, #56] ; (@x280@Llefc <main+76:)
= * 200@155: ldr r2, [r3, #0]
AFIn this sample the systemInit() function iz just 2 placehold p2eales7: Ldr r3, [pe, #56] i (@x20001e90 dnain+o>)
. . . . 20@01e59: mows rl, r2
4 if you do not add the real one, the clock will remain config
/f the reset walue, usually = relstively low speed RC clock (&-(E 20@0lesh: Mmows ra, ri
* 2@@@1e5d: bl 2x20881afh <trace_printf>
/f Send a greeting to the trace device (skipped on Release). 2@ealatl : bl @c20@dlded <timer_startr
trace puts{“Hello ARM World!™); 20201 £65 : mows r3, #2
= * 20201lea7: str r3, [r7, #12]
Af Bt this stage the system clock should have already been conf: 20281 269 mows ri, #250 5 @xfa
/f at high speed 2@@@lesb: 1s1s r3, r3, #2
A e R " R 20@@1le6d: mows ra, r3
trace_printf("system clock: %u Hz'n", SystemforeClock); P b1 @xooeoldec <timer sleeps
. ) 200@1e73: ldr r3, [r7, #12]
timer_start (}; L Je@els7s:  adds  r3, #1
. oo 20@@1e77: str r3, [r7, #12]
int seconds - @ 20@01279:  ldr rz2, [r7, #12] =
/¢ Infinite loop 2@@ele7h: ldr r3, [pc, #24] 5 (@x20001e3d cmain+84>)
while (1) 20Ea1e7d: mow s rl, r2
20pa1e7f: mow s re, r3
. . 2@@@lesl: bl 2x20801ats <trace printf>
Timer_sleep (TIMER FREQUENCY HZ); i 20001e85:  b.n 2x20001e68 <maintaa> il
4 1 | 3 | Ll J (>
El Console =) Tasks IE:L Problerns @3 Executables | [J Meraory 57 [ ot rorg 100 A ‘ gy ¥ =L
Manitors &= K & 020001800 @ 020001800 «Traditional> &3 o Mew Renderings..]
@ (020001800 @x280@1500 [2EEALLEE 2000101 2088190 20081501 D -
Bx2@@@181C 20221411 EEERAEED PAAVARBA ... ...l o
Bx2BBB1836 20RLALY 200DLESL 20B@LAIL EOSEESHD FORRAFRR 404AF 99E GR1AAA 1 (TR AR LTS

@x220Q1854 4RAMBAR JEALEDLA ABARAEI3E ABAAEZFE BAFBE2BE EORFE2YE 1D1AGAFE  JKID. JK;clKiblk»bai{b.5{..
@x2@PP1EFE GEE3AG2FA 63391011 GOLAGE12 EATEEAEA DEF34294 681E4E3C 42934841 zh:k. . 9c.h.”29{j.BoRK. hAd.
@}2BOALEEC  453CD1@M 44405516 DRBBA293 ABSFEFFE 6@LAMAIT AASEAESE 4B3E60LA . Hick. hil.B.BbcPKTI.  »KET. " 2K
220Q@18A8  4B53E623B AAJEELFD EQR4ELEE 1D1AGCED 22006104 GOFAGELA 42946988 ;beKia;jra.dni. . 24" " dini.B
@x280@18C4 4B34D8F6 2EOOSELE 46330103 2EO0ES1E EFFEDO@R FOSEFE00 1D3BO03A 604K, h.+.H3K. h.+.Bpg. 8701, ;.
Bx200@18EQ 0@188011 FEFEFO0E 4B3@4AZF 10981405 230Q68FE EQO7EOEE GBEMEB2C ..., dselIeKo. . .07 @0 5. Keh

m

Figure 3-25 Debugging in RAM
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4 Q&A
1. Q: Can we simultaneously debug on Eclipse, Keil and lar?
A: No, we must stop the debug mode on Eclipse first. Then we can debug on another IDE.

2. Q: Can we simultaneously debug on Eclipse and use the Nuvoton development tools, such as ICP
Programming tool?

A: No, we must stop the debug mode on Eclipse first. Then we can use them and vice versa.
3. Q: How many breakpoints and watchpoints are supported?

A: It depends on the hardware. For MO chips, the supported number of breakpoints and
watchpoints is 4 and 2, respectively. For M4 chips, the supported number of breakpoints and
watchpoints is 6 and 4, respectively. For M23 chips, the supported number of breakpoints and
watchpoints is 4 and 4, respectively. For now, we do not support flash breakpoints.

4. Q: How to update firmware for Nu-Link?
A: Please use ICP Programming tool or Keil to update firmware.
5. Q: How to change Flash and RAM size after projects are created?

A: Please find and open the mem.Id file in the Idscripts folder. From there, we can change Flash
and RAM size.

6. Q: Why can the application not enter the debug mode?

A: Firstly, we must install all the stuff by following the previously mentioned steps. Then check the
following list:

I. Leave the previous debug mode first if exists.
II. Flash and RAM size must be correct.

Ill. OpenOCD should not be launched before debugging. To check that, please go to Windows
Task Manager or System Monitor. If an OpenOCD process has already been running, please
end the process.

IV. The target chip should not be held by other tools or IDE.
V. The Config options field of the Debugger tab must be correct.

VI. In the Startup tab, the Initilal Reset type should be init. The Pre-run/Restart rest type should
be init.

VII. The Eclipse preferences must be correct. Please refer to the previous discussion.
VIIl.Upgrade Nu-Link firmware to the latest one.

IX. Check whether the executable has been downloaded to the target chip correctly.
X. Check SP. If it is wrong, please assign it to the correct location.

XI. Write a correct Config value into the target chip.

Xll. The path of projects should not contain any white space or special characters.

XII1.1f the operating system is Windows 7, please use USB 2.0 port, instead of USB 3.0 port.
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7. Q:How to add udev rules for Nu-Link on GNU/Linux?

A: When accessing target chips via Nu-Link, GNU/Linux requires the USB permission. We can get
the permission by adding udev rules for Nu-Link. Here are the steps to do that:

I.  Add the User to the plugdev Group. Type the command in the Terminal:
sudo useradd -G plugdev $USER

II. Add Nu-Link to udev. Type the commands in the Terminal:
cd /etc/udev/rules.d and sudo gedit 10-openocd-nulink.rules

[ll. Add the following text to the file

ATTRS{idProduct} 11c"
Videos ATTRS{idPreduct}=="511d"
ATTRS{idPreduct}=="5200"

ATTRS{idVendor 0416", MODE="8666"
ATTRS{idVendor}=="0416", MODE="8666"
ATTRS{idVendor}=="0416", MODE="8666"

GROUP="plugdev"
GROUP="plugdev"
GROUP="plugdev"

Text Editor fy @) 11:34 i
é g 3 | etc rules.d Q =
® Recent Name A Size Type Modified
£T Home 10-openocd-nulink.rules 320 bytes Text 11:31
99-vmware-scsi-udev.rules 341 bytes Text Dec 202016
[ Desktop y
[ Documents = 10-openocd-nulink.rules (fetc/udevfrules.d) - gedit
¥+ Downloads Open ¥ [A
Music . . .
93 nulink_usb.c x 10-openocd-nulink.rules * 10-openocd-nulink.rules x
Pictures idProduct}== idVendor }== B = ="plugdev
1 Fi ATTRS{idPreduct}=="511b", ATTRS{idVendor}=="8416", MODE="08666", GROUP="plugdev"
vl

Trash

9

Network

o

CDROM

»

N E O

@

Computer

=l

Floppy Disk

Ubuntu 16.0... | &

o e

Connect ko Server

PlainText ¥  Tab width:8 « Ln 4, Col 80 v INS

“10-openocd-nulink.rules” selected (320 bytes)

Figure 4-1 Adding Udev Rules
IV. Reloaded the new udev rules by entering the command in the Terminal:

sudo udevadm trigger

Apr. 27, 2018 Page 36 of 40 Rev 1.01



NUVOTON GNU Nuvoton Eclipse
=

8. Q: How to edit string substitution for openocd_nulink_path?

A: The openocd_nulink_path string stores where the OpenOCD executable resides. After
upgrading GNU ARM Eclipse, the string may keep the previous OpenOCD path. To fix it, click
Window > Preferences, the Preferences wizard appears. Go to Run/Debug > String
Substituion. Find and edit the openocd_nulink_path to the new OpenOCD path.

& Preferences L@é}

type filter text String Suhbstitution - - -
- General
s G+
Changelog ‘ariable alue Description Contributed By Mew,,

Create and configure string substitution variables,

> Help openocd_nulink_executable openocd.exe corm.nuvoton,debug.gdbjtag.nulink

> Install/Update Jopenocd_nulink_path Open0CD/bin corn.nuvoton.debug.gdbjtag.nulink |
Library Howver Bl
eyl

Comph

Rernote Developrnent
Rernote Systermns

RPR

Run/Debug

Console

External Tools
Launching
OpenQCD Mu-Link
Peripherals views
Perspectives

String Substitution
Wiew Managerment
Wiews Performance

Edit..

[

> Team
» Tracing

@ [ [0]4 J [ Cancel

Figure 4-2 Preferences for String Substitution

Apr. 27, 2018 Page 37 of 40 Rev 1.01



NUVOTON GNU Nuvoton Eclipse

I —_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_————

9. Q: Why does Eclipse fail to update or install new software packs on Windows?

A: One of possible reasons is that the write permission for Windows folders is denied. We need to
find the correct folder and allow the write permission. On the 64-bit Windows, the location where
we place software packs is C:\Program Files (x86)\Nuvoton Tools\Packages. Similarly, On the 32-
bit Windows, the location where we place software packs is C:\Program Files\Nuvoton
Tools\Packages.
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5 Revision History

Date Revision Description
2017.03.31 0.01 Alpha version released.
2017.06.30 1.01 Beta version released.
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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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