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1 OVERVIEW

The NuEclipse is designed for cross-platform embedded MCU development. It includes a series of
Eclipse plug-ins and tools. The plug-ins allow the user to create, build, and debug ARM-based and
NuMicro 8051 1T 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 NuEclipse, the user can develop projects of the NuMicro® Family within the Eclipse
framework.

1.1  Supported Chips

To see the list of supported chips, please refer to Supported_chips.htm in the folder of user manual.
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2 REQUIREMENTS
The following table lists system requirements for the user to run the NuEclipse.

Minimum Requirements Recommended Specifications
Operating System Windows®7 x64 or GNU/Linux Windows®10 x64 or Ubuntu 18.04 LTS
GNU ARM Embedded Toolchain | 10.3-2021.10 The latest version

Note: To have a fully usable and pleasant experience on Linux, the recommended Linux distribution is
Ubuntu 18.04 LTS (64-bit).
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3 QUICK START

3.1 Installation
To make the NuEclipse ready for work, perform the following steps based on your operating system:
1. Performing the NuEclipse installer on Microsoft Windows.

2. Extracting the NuEclipse tar file on GNU/Linux.

3.1.1 Performing the NuEclipse Installer on Microsoft Windows

On Windows, it is very easy to install the NuEclipse only by performing the NuEclipse 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 NuEclipse.

1%, MNuEclipse_V1.01.017 Setup

Welcome to the
NuEclipse_V1.01.017 Setup Wizard

This wizard will guide you through the installation of
MuEdipse_¥1.01.017.

Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your
computer.

Click Mext to continue,

Figure 3-1 NuEclipse Setup Wizard
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3.1.2 Extracting the NuEclipse Tar File on GNU/Linux

On GNUJ/Linux, it is very easy to install the NuEclipse only by extracting the NuEclipse 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.

1t Home Desktop  NuEclipse_V1.0...g_Linux_Setup  UserManual

© Recent Name -~  Size Modified
@ Home erclipse 15items
[ Others 4items
[ Desktop [ userManual 3items Yesterday
D Documents
= uninstall.sh 501 bytes 21Mov 2018

v Downloads

Figure 3-2 Install.sh Script
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3.1.3  Verifying the Eclipse Preferences

After the installation, 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 a X
type filter text | | Global Tools Paths CR A
General ~

The locations where various GNU ARM Eclipse tools are installed. Unless defined more specifically, they are used
C/Cr+ for all projects in all workspaces.

Appearance
Autotools Build tools folder: | C:\Program Files (B6)\GNU ARM Eclipse\Build Tools\l.S—ZﬂlﬁllZl‘lQlS\bil [ Browse... I

+ Build Default toclchain: | GNU Teols for ARM Embedded Processors ~
Build Targets
Build Variables Toolchain name:  |[GMU Tools for ARM Embedded Processors
Console Toolchain folder: | C:\Program Files (x86)\GNU Tools ARM Embedded\6 2017- gl -update\bin Browse...

Environment
Global Tools Paths
Logging
Makefile Editor
Settings
Workspace Tools Patk
CMake
Code Analysis
Code Style
Core Build Toolchains
Debug
Docker Container
Editor
File Types

Ind
neexer v Restore Defaults Apply

2 R i @ Apply and Close Cancel

Figure 3-3 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 (x86)/Nuvoton Tools/OpenOCD. Similarly, 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.

‘s Preferences O x

|type filter text OpenOCD Nu-Link G- 8
Property Pages Settin A
Qt
Task Tags
Template Default Vali
Changelog Folder: | C:/Program Files (x86)/Nuvoton Tools/OpenQCD/bin Browse...
Docker
Help
Install/Update
Library Hover
Mylyn
Oemph

Configure the location where OpenOCD for Nu-Link is installed.

Executable: | openocd.exe

Remaote Development
RPM
~ Run/Debug

Console
External Tools
Launching
OpenOCD MNu-Link
Peripherals views
Perspectives
String Substitution
View Management
View Performance v

7 ) Restore Defaults Apply
@ AT @ Apply and Close Cancel

Figure 3-4 Preferences for OpenOCD Nu-Link

Jun. 14, 2024 Page 11 of 62 Rev 1.02.027



NnUvVoTOoN

P a—_——_—_—_—_—_—_—_—_—_—_—_—_—_—_—_,_,_,_,__,,,——

3.2

Running Eclipse

NuEclipse

To run NuEclipse, 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.

Ess

Mame Date modified Type Size
configuration 2020/10/22 T 05:41 File folder
dropins 2020710722 T 05:41 File folder
features 2020/10/22 T 05:41 File folder
OpenOCD 2020/10/22 T 05:41 File folder
p2 2020/11/30 T 03:48 File folder
Packages 2020/10/22 T 05:41 File folder
plugins 2020/11/17 T+ 04:26 File folder
readme 2020/10/22 T4 05:46 File folder
D eclipseproduct 2020/9/2 7 10:06 ECLIPSEPRODUCT... 1KE
1= artifacts.xml 2020710722 T 05:23 AML Document 170 KB
I% eclipse.exe 2020/9/10 £ 11:05 Application 417 KB
B eclipse.ini 2020/10/20 £ 10:51 Configuration sett... 1 KB
[ eclipsec.exe 2020/9/10 £ 11:05 Application 129 KE
2 notice.html 2020/9/7 7 09:35 HTML Docurment 10 KB
Figure 3-5 Eclipse.exe and Related Folders
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4 DEVELOPMENT TUTORIAL

41 Select Workspace

When Eclipse launches, we have to select a workspace which groups a set of related projects together
that usually make up an application. In addition, some configuration settings for Eclipse and projects are
stored here, too. For different computers, the configuration settings may change. We should create our
own workspace rather than copying another user’s workspace. Only one workspace can be active at
one time. The current workspace for Eclipse can be switched by clicking File->Switch Workspace.

= Eclipse IDE Launcher >

Select a directory as workspace

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

Workspace: ';'| ChUsers\ 000 eclipse-workspace w Browse...

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

» Recent Workspaces

Figure 4-1 Selecting a Workspace
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4.2 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.

= CProject O *

C Project &

Create C project of selected type |

Project name: | FirstExample|

Uze default location
Lacation: | CG\Usersh \eclipse-workspacel\FirstExample Browse...

Choose file systern: |default

Project type: Toolchains
GMU Autotools Cross ARM GCC
Executable

& Empty Project

& Hello World ANSI C Project

& Hello World ARM C Project

& Hello World Nuvoton Cortex-M C Project
Shared Library

Static Library

Makefile project

< >

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

® < Back Mext > Finish Cancel

Figure 4-2 New Project Wizard
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Based on the actual target chip, we select the corresponding chip series. For some chip series, e.g.,
M2351 NonSecure, we need to input the additional library path. If not, the build process may fail. 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.

= CProject O *

Target settings —
Select the target chip series and define flash and RAM sizes, |

Chip Series: M4E0 E o

[F1ash size (kB):

IRA.M size (kB):

Use systern calls: POSLX (system calls implernented by application code) ~
Check sorme warnings  [_|

Check most warnings |

Enable -Werror ]

Use -Og on debug

Uze newlib nano

Use link optimizations [

@ < Back Next » Einish Cancel

Figure 4-3 Target Processor Settings
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4.3 Import Existing Projects

When BSP projects are 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 folder.

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

= Import O >
Import Projects —
Select a directory to search for existing Eclipse projects. / J;’

(®) Select root directory: | C\MyCode'\bsp\M480-master-internal\bsp\SampleCode\Ten v| E Browse... i

() Select archive file: Browse...
Projects:
Template (C:\MyCode\bsp\M480—master—intemaI\bsp\SampleCodeITemplate\GCC) Select All
Deselect All
Refresh
< >
Options

[[]Search for nested projects

] Copy projects into workspace

[[] Close newly imported projects upon completion
[]Hide projects that already exist in the workspace

Working sets
] Add project to working sets Mew...
Select...
@ < Back Next > Eridr Cancel

Figure 4-4 Importing Projects
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4.4 Build Settings

After projects have been 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.

S Properties for FirstExample O *
[type filter text | | settings Gv v 8
Resource
Builders
~ C/C++ Build Configuration: | Debug [ Active ] | | Manage Configurations...

Build Yariables
Environment

Lagging 85 Tool Settings %5 Toolchains [ Devices [J Container Settings # Build Steps Build A * | *
Settings
Tool Chain Editor (2 Target Processor ARM famil cortex-md v
y
o L
Tools Path Optimization
C/C 00; . sl g Warnings Architecture Toolchain default ~
++ Genera
Linux Tools Path (% Debugging Instruction set Thumb (-mthumb) ~
; B C ARM GNU A bl
Project Natures Ve \ross ssembiE 1 Thumb interwark (-mthumb-interwork)
Project References (=2 Preprocessor
Run/Debug Settings (2 Includes Endianness Toolchain default v
5 B2 Warni
Task Repository %; amings Float ABI FP instructions (hard) v
Task Tags (2 Miscellaneous
Validation ~ 53 Cross ARM GNU C Compiler FPU Type fpvd-sp-d16 -
ki 2 Preprocessor
WikiTet g IncI’:Jdes Unaligned access | Toolchain default ~
(% Optimization Abrchid family  [Genenie (-mepu=generic)
#5 Warnings
( Miscellaneous Feature crc Toolchain default

~ 3 Cross ARM GNU C Linker
(% General
@ Libraries Feature fp Toelchain default

Feature crepto Toolchain default

@ Miscellaneous
~ 33 Cross ARM GMU Create Flash Image
@ General Code rmodel Small (-mecmodel=small)
~ 33 Cross ARM GMNU Print Size
@ General

Feature sirmd Enabled (+simd)

Strict align (-mstrict-align)

Other target flags

Restore Defaults Apply

@ Apply and Close Cancel

Figure 4-5 Build Settings
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4.5

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, build the project to generate the executable, and expand the

Debug Configuration

tree to make sure the existence of the generated executable. Then repeat the former operations again.

= Debug Cenfigurations

Create,

ge, and run g

I HFeRX|B Y-

|t}fp& 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

Name: | FirstExarmple Debug

E Main

Project:

3& Debugger | (&= Startup E/ Source | ] Common

|FirstExampIe

Browse...

C/C++ Application:

| Debug'FirstExample.elf]

v|[c] GDB Nuvoton Nu-Link Debugging
FirstExample Debug

Build (if required) before launching

& Launch Group

Build Configuration: |Select Automatically

(C) Enable auto build
(®) Use workspace settings

Variables... Search Project... Browse...

() Disable auto build
Configure Workspace Settings...

L4 > .
Filter matched 10 of 11 items S Apply
Figure 4-6 Debug Configuration
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451 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 MO,
M4, and M23. The corresponding target configuration files are numicroM0.cfg, numicroM4.cfg, and
numicroM23.cfg. For M23 2 development, the target configuration file would be
numicroM23_NS.cfg. For MA35D1 development, see Section 4.10.

= Debug Configurstions m} x

Create, ge, and run confi ti

OB X | B Y- Name: |FirstExampIe Debug
|typefilter text | Main | %5 Debugger [ Startupw B Sourcﬂ i=]| Common}
[E] €/C++ Application OpenOCD Setup ~
E C/C++ Attach to Application Start OpenOCD locally
E C/C++ Container Launcher - - X
[£] C/C++ Postmortern Debugger Executable: |S{openocd_nuI|r1k_path}f5{openocd_nullnk_executable} Browse... | | Variables...

[E] C/C++ Remote Application GDE port: 3333

Cif C/C++ Unit

[t ] GDB Hardware Debugging Telnet port: 4444

v [£] GDB Nuvoton Nu-Link Debugging Config options: | Wfscriptsfinterface/nulink.cfg -f ../scripts/target/numicroMé.cfg
[T FirstExample Debug
& Launch Group

Allocate console for OpenOCD Allocate console for the telnet connection

GDE Client Setup

Executable: | S{cross_prefixigdb${cross_suffix} Browse... | Variables...

Client port: 3333

Other options: |

Commands: set mem inaccessible-by-default off

Remote Target
Host name or IP address: localhost

Port number: 3333

[ Force thread list update on suspend

Restore defaults
v

< >

X . Revert Apply
Filter matched 10 of 11 items

@

Figure 4-7 Configuring the Debugger Tab
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45.2 Startup Tab

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. 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.

= Debug Configurations [m} >

Create, . and run confi

OF e B X | ST MName: |Fir;tExamp\e Debug

|t_\,rpefi|ter text | Main (%ﬁ‘- Debugger (ﬁ Startup B Source} B Commorﬂ
[©] C/C++ Application Initialization Commands
[T] C/C++ Attach to Application [l nitial Reset Type:

[£] C/C++ Container Launcher
[£] C/C++ Postmortern Debugger
[©] C/C++ Remote Application
Cif C/C++ Unit
[] GDB Hardware Debugging X X
~ [£] GDB Nuvoton Nu-Link Debugging W)Erotts A cemiirsing
[€] FirstExample Debug [ Erase chip

i Launch Group IChip Series: | MuMicro M4~ I

Cwrite Config0: Ox | FFFFFFFF Configl: Ox  FFFFFFFF Config2: Ox | FFFF5A5A Config3: Ox | FFFFFFFF

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

(O Use file: Workspace... File Systemn...
Symbols offset (hex):

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

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

Executable offset (hex): I:I

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

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

Executable offset (hex):

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

[]5et program counter at (hex):

Set breakpoint at:

Continue

Restore defaults

< >
Filter matched 10 of 11 iterns

@

Revert Apply

Figure 4-8 Configuring the Startup Tab
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4.6 Debug Views

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

46.1 Registers View

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

B Conscle 1 Registers 52 [2]] Problems {3 Executables &} Debugger Console  [J Memory ot E|| Fief § = O
Marme Yalue Description &)
w M General Registers General Purpose and FPU Register Group

i 0 0

il 0

st 12 536871108

ik 3 537

S rd 0

it 5 0

i 0

i 0

it 8 0

) 0

st 10 536936448

i 1 0

i 2 0

1l sp 0x2001fFf8

il Ir 643

1 pe 0x32e <main+2>

it xPSR 1627389952 v

Figure 4-9 Registers View
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4.6.2 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.

2 Console i} Registers [*] Problems (3 Executables [} Debugger Console [J Memary 53 = 0
wy e (3 oo | ) %) 5 - 6

Monitors gs 3¢ g (0520000000 : 0x20000000 <Hex> 37 b New Renderings..]
@ (20000000 Address 0-3 4-7 8-B C-F &

20000000 O01BET00  O0O1BE700  001BB700
20000010 (00800000 00000000 10270000 00000000
20000020 00000000 00000000  OOLBE700 30000020
20000030 00000000  4C1BO000  6CLBODO0  2C1BO0O0D
20000040 00000000 00000000  000000CO 00000000
20000050 00000000  000000CO  0000OOCO 00000000
20000060 00000000 00000000 00000OCO 00000000
20000070 00000000 00000000  00000OCO 00000000
20000080 00000000  000000CO  00000OCO 00000000
20000090 19020000  F5010000 00000000 00000000
20000040 00000000 00000000 00000OCO 00000000
200000B0 00000000  000000CO 00000OOO 00000000

200000C0 00000000 21000944 10601046 C06320F0
20000000 01000061 00207047 014600BF D3480069
200000EQ 10F0010F FAD1D148 (006840F0 4000CF4A
200000F0 10602220 D0&021F0 03005060 B1F5001F

20000100 01D1CB48 90600120 C84A1061 BFF3608F
20000110 00BFCE48 006910F0 010FFADL 3480068

S A ancnann e S e an o anen annnncs .

Figure 4-10 Memory View
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4.6.3 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:

1. Setting breakpoints at the start of any assembler instruction.

2. Enabling and disabling breakpoints.

3. Stepping through the disassembly instructions of the program.
4

Jumping to specific instructions in the program.

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

wmEee.e||BE S

Figure 4-11 Clicking the Instruction Stepping Mode Button

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

[§ main.c I = O (4 Variables ©g Breakpoints @' Expressions ®j Modules ¥ Disassembly 53 &, Peripherals =g
2 = @file main.c ~ ,—V‘ 5 SRl = ot 3
: SO i ) Enter location here | & & BB e 8
4 @brief A project template for M48@ MCU. 65 SYS_Init(); ~
5 E ? 88083 2e: bl @x2a8 <SYS_Init>
6 ficopyright (C) 2816 Nuvoton Technology Corp. All rights reserved. 67 UART_Open(UART@, 115268);

- feopyrient (9 2. £ / 90080332:  mov.w  rl, ¥115200 ; ex1c100
8 #include <stdio.h> : eeepe336:  ldr re, [pc, #12] ; (Bx344 <main+24>)
9 #include "NuMicro.h" 00000338: bl @x7e@ <UART_Open>

10 59 printf("Hello World\n");

11 #define PLL CLOCK 192000000 8eese33c:  ldr ré, [pc, #8] 5 (Bx348 <main+28>)

12 - @808033e: bl oxbfe <puts>
13®void SYS_Init(void)[] 90080342:  b.n 0x342 <main+22>
53 800e344:  movs  r@, r@

Py @0080346:  ands  r7, ro
55 * This is a template project for M48@ series MCU. Users could based on this project tq 00000348:  subs  ro, r6, rl
56 * own application without worry about the IAR/Keil project settings. eeese34a: movs ré, ré

CLK_SetModuleClock:
* This template application uses external crystal as HCLK source and configures UART 2080834c:  push {ra, r5, re}
= "Hello World”, users may need to do extra system configuration based on their syster 567 1f (MODULE_CLKDIV Msk(u32Moduleldx) != MODULE_NoMsk)
/ @008034e:  ubfx  r4, ro, #19, #8
) BBBeR352: cbz r4, @x386 <CLK_SetModuleClock+58>
= int main() s1@ if ((SYS->CSERVER & SYS_CSERVER_VERSION Msk) == 8x1) // M43@LD

20000354:  mov.w  r3, ¥1073741824 ; Ox4B000000
eeee0358:  ldr.w  r3, [r3, #500] ; exifs

SYS_Init(); 8800035c:  uxtb  r3, r3
/* Init UART to 11528@-8nl for print message */ 0000e35e:  cmp r3, #1
UART_Open(UART®, 115200); \8880368 : beg.n  @x3ae <CLK_SetModuleClock+98>
/* Connect UART to PC, and open a terminal tool to receive following message */ 536 if (MODULE_CLKDIV(u32Moduleldx) == 2U)
printf("Helle World\n"); 20000362:  ubfx  r3, r@, #18, #2
80000366:  Ccmp r3, #2
}* Got no where to go, just loop forever */ 880DD363:  beq.n  @x3ec <CLK_SetModuleClock+168>
while(1); 540 else if (MODULE_CLKDIV(u32ModuleIdx) == 3U)
8800036a:  Cmp r3, #3

@000036c:  beq.n  Bx3f@ <CLK_SetModuleClock+164>
545 u32div = (uint32 t)&CLK->CLKDIV@ + ((MODULE CLKDIV(u32Mo
C) COPYRIGHT 2016 Nyyaten Technology Corp. ***/ @000836e:  add.w  r3, r3, #268435456 5 Bx18000800
) & v ©0000372:  adds  r3, #136 ; exas v
< > < >

Figure 4-12 Disassembly View
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46.4 Peripheral Registers View

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

= Open Perspective O >

HE/C/Cr+ (default)
45 Debug

[J Docker Tocling
#3 GDB Trace

[ Git

BELTTn g Kernel

I 05 Tracing Overview

Planning

i Resource

£0Team Synchrenizing
Tracing

2 AML

Open Cancel

Figure 4-13 Opening the Packs Perspective
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For the first time we see the Packs perspective, its content is provided by the NuEclipse installer. If the
default content is missing, please switch to a new workspace and try again. 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 an online repository.

‘S cclipse-workspacel - FirstExample/User/main.c - Eclipse IDE - *®
File Edit Source Refactor MNavigate Search Project Run  Window Help
4 Debug ~ | | [€] FirstExample Debug v [ | FHCEE AR L R N=R
- B - e oo
Mo 2 @EE iK = 0O #pracks 3 ®mE|
BB ‘ % 3 Name Description @
W [= Nuvoton w (% Nuvoton _ =
B 1SD Family ~ 1 NuMicro_DFP (installed)  Muvoton ARM Cortex-M MuMicro Family Device Support F
B NPCX Family 98 1310 (installed) 1. Add M253 device, update system startup file B
B NuMicro MO Family 98 139 (20MB) Add MOAZ1, MO30G, MOT1, M471, NIM1244, NMI1830, M251, M2354 device &
B NuMicro M23 Family 98 133 (18MB) 1. Add MO30 device
B NuMicro M4 Family 98 137 (18MB) 1. Add M2354 device
B NuVoice Family 98 1356 [18MB) Add M480 128K series, NUCD29ZAN, NUCI26MNE4AE, NUCI265E4AE, NUC1265G44...
98 135 [16MB) Add MR63, M032, NUC1311, TF5103, NMI18107Y, NM18202Y devices, update M45...
eg. 134 (n/a) Add M261 series, M480, M031 device, update NM1000 series device
S8 133 (14MB) Update M2351 Flash algorithrm, M251/M252 series device and add M251 svd files
% 132(nfa) Add system and startup files
&% 131 (6MB) 1. Add M480 series part no.
% 130 (13MB) 1. Add M23 and M4 family
60. 1.2.2 (nfa) M2351 secure and non-secure region defalt value
&% 121 (26MB) Improved PDSC file, adding include paths for device peripherals and new date fea...
60. 1.2.0 (26MEB) Add M2351 and NUC2201 series device and svd file and update NUC100, NUC200,...
000 1.1.0 (25MB) Add MO564, NUC121, NUC125, NUC126, Mini57 and M480 series example code
eg. 1.08 (17MB) Rename Generic series
%® 108 (17MB) Add Nancl03, NM1120, NM1330, NM1820 series svd file and update M051, M0585...
® 1.07 (16MB) Add MM1200 series example code and update svd file
%® 106 (16MB) Add Nancl03, NM1120, NM1320, NM1330, NM1820 chip, update M0519, NUC230..,
%® 105 (16MB) Add Mini55 chip, update Mini58, NUC100, NUC122, NUC123, Nanol00AN, Nanel...
9;,' 1.04 (15MB) Add MUC122, MO58S, Mini58, M0519 series example code
%® 103 (14MB) Add M451, NUC100, NUC200, NUC123, NUC029, MO518, NUC131, NANOL0OBN, N...
%® 1.0.2 (8MB) Add 1509100, 1509300, N571, N572 svd file and M4LED chip series
Og. 1.01 (8MB) Add (M051, Mini51, Nancl12, NUC240, NUC472) example code and new chip series
® 1.00 BEMB) First Release version of NuMicro Device Family Pack.
1 NuMicro_M051_BSP Muvoton ARM Cortex-M MuMicro Family MO51 BSP Support
1 NuMicro_M2351_BSP Muvoton ARM Cortex-M MuMicro Family M2351 BSP Support
1 NuVeice ISD_DFP Muvoton ARM Cortex-M MuVoice, 15D and NPCx Family Device Support

Figure 4-14 How to Download Packages
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The locations of repositories are specified in the Window > Preferences > C/C++ > Packages >
Repositories. The default is from Keil's CMSIS Pack.

S Preferences O K

|t}rpefiltertext Repositories G- i
Build A
CMake

Code Analysis Type MName URL Add...

Code Style ) CMSIS Pack Keil https://www keil.com/pack/index.pidx |
Core Build Toolchain

Debug

Docker Container
Editor

File Types

w

Add links to the sites where packages are published.

W

W

Edit...

W

Delete

W

Indexer

Language Mappings
Meson

Mew C/C++ ProjectV
v Packages

W

Repositories
Profiling
Property Pages Settin
Qt
Task Tags
Template Default Val
Changelog

W

» Docker

» Help v
£ >

® @l Iél Cancel

Restore Defaults Apply

Figure 4-15 Locations of Repositories
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When the download is completed, we can find the Nuvoton SFR files and install them on Eclipse if

needed.
3 eclipse-workspacel - FirstExample/User/main.c - Eclipse IDE : -
File Edit Source Refactor MNavigate Search Project Run  Window Help
|%‘$Debug VHEF\rstExampleDebug v ‘ - |@ Bid i G- -
B~ Fl e oo Q BB
Wo 2 @ ik = O #racks 2 BE|®% $ 5 =0
=] * H MName Description
~ (= Nuvoton w [ Muvoton
B 1SD Family ~ £3 NuMicro DFP (installed) ~ Nuvoton ARM Cortex-M NuMicro Family Device Support
B NPCX Family 9% 1310 (installed) 1. Add M253 device, update system startup file
W NuMicro MO Family 9% 139 (20MB) E . M030G, MOT1, M4T1, N1 244, NIMI830, M251, M2354 device
. X nstall =
! NuMicro M23 Family an 1,3.8 (18MB) —Eﬂ device
M NuMicro M4 Family 9% 137 (18MB) 1. Add M2354 device
B NuVoice Family 9% 136 (18MB) Add M40 128K series, NUCO20ZAN, NUC126ME4AE, NUC126SE4AE, NUC1265G4A. ..
%® 135 (16MB) Add MRE3, M032, NUC1311, TF5103, NM18107Y, NM1B202Y devices, update M45..,
50. 1.34 (nfa) Add M261 series, M480, M031 device, update NM1000 series device
® 133 (14MB) Update M2351 Flash algorithm, M251/M252 series device and add M251 svd files
S® 1.3.2(nfa) Add system and startup files
5;,. 1.3.1 (BMB) 1. Add M480 series part no.
%® 130 (13MB) 1. Add M23 and M4 family
5;,. 1.2.2 (n/a) M2351 secure and non-secure region defalt value
& 121 (26MB) Improved PDSC file, adding include paths for device peripherals and new date fea...
® 120 (26MB) Add M2351 and MUC2201 series device and svd file and update NUC100, NUC200,
5;,. 1.1.0 (25MB) Add M0564, NUCL21, MUC125, NUC126, Mini57 and M480 series example code
50. 1.0.9 (17MB) Rename Generic series
%® 1.08 (17MB) Add Nanel03, NM1120, NM1330, NM1820 series svd file and update M051, M058S...
& 1.07 (16MB) Add NM1200 series example code and update svd file
98 105 (16MB) Add Nano103, NMI1120, NM1320, NM1330, NM1820 chip, update M0S19, NUC230...
%® 1.0.5 (16MB) Add Mini55 chip, update Mini58, NUC100, NUC122, NUC123, Nanol00AMN, Nancl...
50. 1.0.4 (15MB) Add NUCL122, MO585, Mini58, M0519 series example code
98 103 (14MB) Add M451, NUCI00, NUC200, NUC123, NUC029, MO518, NUC131, NANO100BN, N...
%® 1.0.2(9MB) Add 1509100, ISD9300, N571, N572 svd file and MALED chip series
50. 1.0.1 OMB) Add (M051, Mini51, Nanoll2, NUC240, NUC472) example code and new chip series
® 1.00 (3MB) First Release version of NuMicro Device Family Pack.
£ NuMicro_MO51_BSP MNuvoton ARM Cortex-M MuMicro Family M051 BSP Support
£ NuMicro_M2351_BSP MNuvoton ARM Cortex-M MuMicro Family M2351 BSP Support
2 NuVoice ISD_DFP Nuvoton ARM Cortex-M NuVoice, ISD and NPCx Family Device Support

Figure 4-16 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 M487JIDAE.
Click the Apply button to take effect.

= Properties for FirstExample O x
|typefi|ter text Settings - > g
Resource
Builders
v C/C++ Build Configuration: |Debug [ Active] ~ | | Manage Configurations...
Build Variables
Environment
Logging & ToolSettings 5 Toolchains M Devices [J Container Settings & Build Steps Build Artifs * | ¥
Settings
Tool Chain Editor Device selection (Mot yet used during build!)
Tools Paths MName Details G
C/Ce+ General M485SIDAE Device (160 kB RAM, 512 kB ROM)
Linux Tools Path M485KIDAE Device (160 kB RAM, 512 kB ROM)
Project Natures M48TSGAAE Device (36 kB RAM, 256 kB ROM)
Project References M487SIDAE Device (160 kB RAM, 512 kB ROM)
Run/Debug Settings M487KIDAE Device (160 kB RAM, 512 kB ROM)
Task Repository M4STJIDAE Device (160 kB RAM, 512 kB ROM)
Task Tags MAETKMCAN Device (160 kB RAM, 512 kB ROM)
Validation NUC505 Subfamily (Cortex-M4, 100 MHz)
WikiText v
£ >
Device core: Cortex-M4
Memory map (Warning: Not yet used to generate the linker scripts!)
MASTIIDAE
Section Start Size Startup
RAML 020000000 0x28000 0
IROM1 000000000 080000 1
Edit...
Restore Defaults Apply
® Apply and Close Cancel

Figure 4-17 Device Selection
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As a result, we can monitor the peripheral registers when debugging.

NuEclipse

=] eclipse-workspacel - FirstExample/User/main.c - Eclipse IDE

55 * This is a template project for M48@ series MCU. Users could based o
56 * own application without worry about the TAR/Keil project settings.

58 * This template application uses external crystal as HCLK source and
59 * "Hello World", users may need to do extra system configuration base

Eile Edit Source Refactor Mavigate Search Project Run Window Help
|{$ Debug v | | [] FirstExample Debug v ‘ (i ‘ w: B w | 1
HrO - QB r@E P ]+ - ES ¥ o v
e [€] main.c 82 = O x=Van.. 9 Bre..
15/ L)
T 2 = prile main. c
5 3 * @version V1.8 Peripheral
4 * fibrief A project template for M488& MCU. D‘%_ ECAP1
2 : @ ight (C) 2@16 Technel All right d D%" EMAC
5 * yr Yy r r s reser
: @copyright (C) Muvoten Technology Corp. 1ghts reserved. %, EPWMD
& #include <stdic.h> L1, EPWML
o #include "NuMicro.h” 1%, FMC
#define PLL_CLOCK 192000000 L1 HS0T6
= void SYS_Init(void) LI'%, HsUsBD
{ - ]2, HSUsBH
e ', 2o
/* Init System Clock O ka
L i 0% pe2
/* Unlock protected registers */ 0% s
S¥S_UnlockReg(); asa
D'%‘_ MNMI
/* Set XT1_OUT(PF.2) and XT1_IN(PF.3) to input mode */ '3, NVIC
PF-3MODE &= ~(GPIO_MODE_MODE2 Msk | GPIO_MODE_MODE3 Msk); %, oPA
T, 076
/* Enable External XTAL (4~34 MHz) */ g‘i‘: POMA
CLK_EnablextalRC(CLK_PWRCTL_HXTEN_Msk); EL]
O, aeo
/* waiting for 12MHz clock ready */ %, qm
CLK_waitClockReady(CLK_STATUS_HXTSTE_Msk); 0%, so
. Qs
/* set core clock as PLL_CLOCK from PLL */ Ea" ETC
CLK_SetCoreClock(PLL_CLOCK); Ao
/* Set PCLKG/PCLKL to HCLK/2 */ 0%, sco
CLK->PCLKDIV = (CLK_PCLKDIV_APB@DIV_DIV2 | CLK_PCLKDIV_APB1DIV_DIV O% sa
%, sc2
/* Enable UART clock */ 0%, scs
CLK_EnabletoduleClock(UART@_MODULE); 0%, soHo
/* select UART clock source from HXT */ 0%, sbH1
CLK_SetModuleClock (UART@ MODULE, CLIK_CLKSEL1 UARTBSEL_HXT, CLK_CLK 1%, sPo
%, s
/* Update System Core Clock */ 0%, spz
/* User can use SystemCoreClockUpdate() to calculate SystemCoreClo Déf SPIM
SystemCoreClockUpdate(); asa
D'%‘_ 5Y5
%, TMROL
%, TMR23
/* Set GPE multi-function pins for UART® RXD and TXD */ %, TRNG
SYS-3GPB_MFPH &= ~(S¥S_GPB_MFPH_PB1IMFP_Msk | S¥S_GPB_MFPH_PBI3MFP D'i'j UARTO
SYS-3GPB_MFPH |= (SYS_GPB_MFPH_PB12MFP_UART@_RXD | SYS_GPB_MFPH_PB EL]
/* Lock protected registers */ %, UARTL
SYS_LockReg(); 1%, UARTZ2
} PEalE s

H 3 @RS

6F Exp.. ) Mod...

Address

0x400B5000
0x40008000
0x40058000
0x40059000
0x4000C000
0x40004000
0x4004F000
0x40019000
0x4001A000
0x40080000
0x40081000
0x40082000
0%40048000
040000300
0xE0DOEL00
0x40046000
0%4004 D000
040008000
0x400B0000
0x400B1000
0%40060000
0x40069000
0x40041000
0x40090000
040091000
0x40092000
0xE0DQE00D
0x40000000
0%4000E000
040061000
0x40062000
0x40063000
0%40007000
040000000
0x40050000
0x40051000
0x400B9000
040070000
0x40071000
0x40072000

- x

&%
o E| @t

Disa.. 7, Per.. 32 = O
8
g
~

=
£ |=h B @
Description

ECAP Register Map
EMAC Register Map
EPWM Register Map
EPWM Register Map
FMC Register Map
GPIO Register Map
HS0TG Register Map
USBED Register Map
USBH Register Map
12C Register Map
12C Register Map
12C Register Map
125 Register Map
NMI Register Map
NVIC Register Map
OPA Register Map
OTG Register Map
PDMA Register Map
QEl Register Map
QEl Register Map
QSPI Register Map
QSPI Register Map
RTC Register Map
SC Register Map

SC Register Map

SC Register Map
SYST_SCR Register Map
SDH Register Map
SDH Register Map
SPI Register Map
SPI Register Map
SPI Register Map
SPIM Register Map
S5 Register Map
TIMER Register Map
TIMER Register Map
TRNG Register Map
UART Register Map
UART Register Map
UART Register Map

60 */
61 <
< >
B Console 14 Registers [2] Problems (3 Executables [ Debugger Consale [] Memory 52 g e [ ‘ S| [E <==?>| B § =0
Meonitors & K % L, GPIO: (40004000 13 L] NewRandermgs.q
& 0x20000000 Register Address Value 0o
@ GFIO > I8 PA DINOFF 040004004 0x00000000
~ i PA_DOUT 0x40004008 0x0000FFFF

& DOUTO [0] 0di 1
& DOUTL 1 0dd: 1
o DOUT10 1101 0d:1
S pouTil 1] Odl: 1
2 DOUTL2 112] 0d: 1
o DOUTL3 113] 0dd: 1
i DOUTH 114] 0d:1
& DOUTLS [15] Odl: 1
2 DOoUT2 121 0d: 1
o DOoUT3 13 0dd: 1
i DOUT4 141 0d:1
& DOUTS 51 Odl: 1
om DOUTE 161 0xl: 1
o DouT? m 0dd: 1
2 DouTE 18] 0d:1
S._DOUTY 19] 01

Figure 4-18 Peripheral Registers View
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4.7 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.

‘S cclipse-workspacel - FirstExample/User/main.c - Eclipse IDE - *
File Edit Source Refactor MNavigate Search Project Run  Window Help
|%$~Debug VHEFirstExamp\eDebug ~ | [ |@ 2 \Ql > N DS __li*i:_‘lﬁg; %
¥-0-QU- D F~ S D e Q B
5'- [ main.c &2 = B 9=Var.. 9gBrea. @7 Bpr. 5= Outli. 5 2 Disa. 3 Peri. =

18 4 ~ a 5 e
2 2 * (ifile main.c o stdioh vEAERY *
By 3 * f@version V1.e@ e

4 * f@brief A project template for M4SB MCU. &l NuMicro.h

5 ¥ # PLLCLOCK

6 * (@copyright (C) 2@16 Nuvoten Technology Corp. All rights reserved. ® g_seconds: unsigned irt

; #includ tdio.h @  SYS_Init(void) : void Open Declaration F3

o eiminde <motiore b ® main(: int Open Call Hierarchy Chrbe Alt+ H

1@ Open Include Browser Ctrl+Alt+I

11 #define PLL_CLOCK 192668808

12 Refactor >

13 unsigned int [JENTOLE - ©;

14= void SYS Init(void) Declarations »

ig { e e ] References »

i; J:-: Init System Clock IS§ Toggle Watchpoint

Figure 4-19 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.

= Properties for C/C++ Watchpoint O ey
Common Common - - 8
Class: C/C++ Watchpoint
Project: FirstExample
File: ChlUsers\, \eclipse-workspacel\FirstExample\Userymain.c

Expression to watch: | g_seconds
[JRange:

[JRead
Write
Enabled

Condition: | |

Ignore count: |U |

® Apply and Close Cancel

Figure 4-20 Properties for C/C++ Watchpoint

When the watchpoint is added, it appears in the Breakpoints view.

(x}=Var.. 9 Bre.. ¥ &' Ex. 0= Out. BjMo.. = Dis.. & Per. = O
&

XRSHIABES
& [function: main] [type: Temporary]
&7 main.c [expression: 'g_seconds']

Figure 4-21 Added Watchpoint in the Breakpoints View
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48 Debugin RAM

To debug in RAM, there are several steps to follow:
1. Modifying the Id script.
2. Assigning PC to the specific RAM address.

3. Assigning SP to the specific RAM address.
4. 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

Z
C
m
(@)
=
B,
0
m
C
92}
m
Py,
<
>
=z
c
>
=

Figure 4-22 Memory Layout
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The modified Id script should meet the memory layout design.

‘S eclipse-workspacel - FirstExample/CMSIS/GCC/gec_arm.ld - Eclipse IDE - K
File Edit Source Refactor Mavigate Search Project Run Window Help
|$Debug VHFir;tExampIeDabug ~ | Im ‘@vQ'@ El hlag&% Erate[d-@-
$-0-C-QG-EBC 9~ LERURE RA L R R s | Q E || %
I Project Explorer 57 = 0 main.c [T] memset() at xb08 [El gec_arm.ld £2 = 0 E
=] <§|> v 8 1/* Linker script to configure memory regions. */ -
v =S FirstExample ;?EMORY
B
> 3%, Binaries 2 [FLASH (rx) : ORIGIN - @x2@@01866, LENGTH - 8K
> ) Includes 5 |RAM (rwx) : ORIGIN = @x20000808, LENGTH = S5K|
v (2 CMSIS 6}
v [ GCC .. ) )
ccalle.c 2 /* Library configurations */
7 1E _syscalls.c 9 GROUP(1libgcc.a libc.a libm.a libnosys.a)
» [0 semihosting.h 10
> |5 startup_M480.5 11/* Linker script te place sections and symbol walues. Should be used together

12 * with other linker script that defines memory regions FLASH and RAM.
13 * It references following symbols, which must be defined in code:
14 *  Reset_Handler : Entry of reset handler

> | systern_M480.c

15 *
v (2 Library 16 * It defines following symbols, which code can use without definition:
> = CMSIS 17 *  _ exidx start
5 (= Device 18 *  _ exidx_end
5 (= StdDriver 19 * _ copy_table_start__
& clkc 28 * _ copy_table_end__
’ . 21 * _ rero_table_start_
> €] retarget.c 22 *  zero table end
> [ sys.c 23 *  _ etext
5 €] varte 24 * _ data_start__
v @ User 25 * _ preinit_array_start
26 * _ preinit_array_end
> g main.c 27 * _ init_array_start
> (= Debug 28 * _ init_array_end
,B preferences.ini 20 * _ fini_array_start
3@ *  _ fini_array_end

Figure 4-23 Modifying the 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 Reset_Handler and
0x20001400, respectively. In addition, set Vector Table Offset Register (OXEOOOEDO08) should be
0x20000000 and unselect the Pre-run/Restart reset Button. 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.

‘S Debug Configurations m} x

Create, ge, and run fi ti

CE®BE x| B Y - MName: ‘FirstExampIe Debug

|t)rpefi|ter text | Main ﬁ;& Debugger (ﬁ Startup o Source} B Commorﬂ
[©] C/C++ Application Initialization Cornmands
[€] C/C++ Attach to Application [ Initial Reset Type:

[€] C/C++ Container Launcher
[€] C/C++ Postmortem Debugger
[€] C/C++ Remote Application
Cif C/C++ Unit
[£] GDB Hardware Debugging
~ [E£] GDB Nuvoton Mu-Link Debuggine
[ ] FirstBxample Debug [ Erase chip

i Launch Group Chip Series: | NuMicro M4~

[ Enable ARM semihosting

[JWrite Config0: 0x FFFFFFFF Configl: Ox | FFFFFFFF Config2: Ox | FFFFSASA Config3: Ox | FFFFFFFF

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

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

Symbols offset (hex):
[[] Load executable to flash
Use project binary:  FirstExample.hex

Use file: Workspace... File System...
Executable offset (hexh:

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

(O Use file: Workspace... File System...
Executable offset (hex):

Run/Restart Commands

[] Pre-run/Restart reset Type: |init | (always executed at Restart)

set §sp=0x20001400|
set Spc=Reset_Handler
monitor rmww 0xE000EDOS 0x20000000

[ 5et program counter at (hex):

Set breakpoint at:

Continue

Restore defaults

< >
Filter matched 10 of 11 items

@

Revert Apply

Figure 4-24 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.

=] eclipse-workspacel - FirstExample/User/main.c - Eclipse IDE - s
File Edit Source Refactor Mavigate Search Project Run  Window Help
|:§;Debug VHEFirstExampleDebug v ‘ o FH=EYES Mo 2| S
5 0 QA ®5 F-[FH-HCD e Qe E e
5 [€ mainc 3 [E gec am.id = B8 ix=V. 9B.. & E. EE O.. By M. o 02 ?“.‘_ P... = 8
. - ST T - - Tooa 0x20002149 vl & @ BB et o8
2 /* Update System Core Clock */
g Reset_Handler: ~
5=} 3 /* User can use SystemCoreClockUpdate() to calculate SystemCoreClock. */ |23952149, 1dr r1, [pc, #80] ; (@x2000219c (RESJ
: 3 s H
SystemCoreClockUpdate(); 535 Tor vz, = dets stert
5 20802144a: ldr r2, [pc, #84] ; (@x200021a@ <Rese
5 238 ldr r3, =_ data_end__
2800214C: ldr r3 c, #84 ; (@ex2@@@2las <Rese
8 /* Set GPB multi-function pins for UART® RXD and TXD */ 381 cmp r2 :_3[p ’ 1ot
9 SYS->GPB_MFPH &= ~(SYS_GPB_MFPH_PB12MFP_Msk | SYS_GPB_MFPH_PB13MFP_Msk); 0ger14e:  cnp la r3
@ SYS->GPB_MFPH |= (5YS_GPB_MFPH_PB12MFP_UART@_RXD | SY5_GPB_MFPH_PBL3MFP_U/ 313 ’ Seet 1t
1 /* Lock protected registers */ 20082158: ittt 1t =
2 SYs_LockReg(); 243 ldrlt  ra, [r1], #4
El 20062152:  1drlt.w r@, [r1], #4
. 244 strlt  re, [r2], #4
558/ . ) . ) 20002156:  strlt.w r@, [r2], #4
56 * This is a template project for Ma88 series MCU. Users could based on this | 245 b1t .L_loopl
57 * own application without worry about the IAR/Keil project settings. 28082153 - blt.n " Bx2008214c <Reset Handler+6>
* : - |
=8 . . . . 306 ldr r@, =Bx40000180
53 * This template application uses external crystal as HCLK source and configur 26EEI15c - 1dr 8, [pc, #72] ; (8x200021a8 <Rese
58 * "Hello World", users may need to do extra system configuration based on the 307 ’ 1dr r1, ~0x59 ’
6 =y 3
GL | = 2082215¢:  mov.w  rl, #89 ; 859
62_ . . 388 str r1, [re]
563= int main() 20882162:  str r1, [re, #0]
L o — 309 1dr r1, =ox16
65 BSRINTE: ) 20802164:  mov.w  rl, #22
66 /* Init UART to 11520@-8nl for print message */ 210 str rl, [r8]
3
67 g_seconds = 1; 20802168:  str r1, [r8, #0]
68 UART_Open(UART®, 1152@@); 311 ldr rl, =Bx88
69 ) ) ) 20802162:  mov.w  rl, ¥136 5 exas
78 /* Connect UART to PC, and open a terminal tool to receive following mess: 212 str rl, [re]
. " . 3
71 printf("Hello World\n™); SBEE216e str r1, [re, #8]
72 B ) . L 315 ldr r@, -6x40000200 /= R = C1
73 'h_g“ no where to go, just loop forever =/ 20002176:  ldr r@, [pc, #56] ; (@x200021ac <Rese
;‘5‘ while(1); 316 ldr r1, [re,%8xa] /* R1 = ox
i b “ 20002172:  ldr ri, [re, #4] v
< > < >
& Console 19 Registers [2] Problems () Executables Y Debugger Console [ Memory 23 g g
Monitors 2= 3¢ % [0x20001800 : 0x20001800 < Traditional> &1 = New Renderings...|
& 020001800 5](29991899 208014060 20062149)20002185 20001F60 20002185 26082155 20002185
B288a181C 28882185 2a0a2165 aea08000
Bx20001838 200021B5 200021ES 28002185 20002165 208002165 20802165 20802165

Figure 4-25 Debugging in RAM
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4.9 Debug Executable Files Only

If the user has an executable built with debug symbols but may not have the relevant environment used
to build the executable, he still is able to debug the executable by the following steps:

1. Import an executable for debugging (referring to Figure 4-26).
2. Click Browse following Select executable, then select an executable (referring to Figure 4-27).

3. Choose GDB Nuvoton Nu-Link Debugging as a Launch Configuration (referring to Figure
4-28).

4. Locate the GDB executable in the debug configuration (referring to Figure 4-29).

5. Choose the ELF file to download in the debug configuration (referring to Figure 4-30).
6. Add source lookup path relative to source folders (referring to Figure 4-31).
7

Press on the Debug button.

= Import O =

Imports a CfC++ executable file. Will create a project and launch configuration for debugging. E “ 5 |

Select an import wizard:

w5 CfC++ ~

L-::Eg C/C++ Executablel
e CfC++ Project Settings
Existing code as Autotools project
Existing Code as Makefile Project

= Git

== Install

= Qomph

= RPM

= Run/Debug

= Tasks

= Teamn

= TextMate

[= Tracing

= ]

?\ < Back Mext = Firish Cancel

Figure 4-26 Importing Executable for Debugging
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| pod

= Import Executable

Import C/C++ Executable Files

Select a file or a directory to search for C/C++ executable files.

Select binary parser: | EIf Parser w

(®) Select executable: |5 ‘eclipse-workspa ce\M48ﬂ\Debug\M| Browse...

() Search directory: Browse...

CfC++ Executable Files:

Select All

Deselect All

@ = Back Mext = Einish Cancel

Figure 4-27 Selecting Executable
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= Import Executable O et

Choose Project

Choose an existing project or create a new one,

(® New project name: | Debug_M480.elf

The new project will let you debug but not build the executable,

() Existing project: Search...

Create a Launch Configuration: | GDB Muveoton Nu-Link Debugging

Marmne: | Debug_M4E0.elf

® < Back Mext = Cancel

Figure 4-28 Choosing GDB Nuvoton Nu-Link Debugging
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= Debug Configurations

[} *
Create, ge, and run i i

CHeEX BT -
|typef\\tertaxt

[€] C/C++ Application
[T] C/C++ Attach to Application
[€] C/C++ Container Launcher

(] C/C++ Postmortem Debugger Executable: |S{openocd_nulink_path}/!{openocd_nuhnk_axecutable}
[€] C/C++ Remote Application

GDB port: 3333
Cif C/C++ Unit
[€] GDB Hardware Debugging Telnet port: 4444

~ [ ] GDB Nuveton Nu-Link Debugging Config options: | -f  /scripts/interface/nulink.cfg - ../scripts/target/numicroMd.cfg
[T Debug_M480.elf
[E] M480 Debug
R Launch Group

Name: | Debug_M480.elf (1)

Main rﬁ&- Debugger “_ [ Startupw By Source} = Commorq
Open0CD Setup
Start OpenOCD locally

Browse... | Variables...

Allocate console for OpenOCD Allocate console for the telnet connection

GDE Client Setup

Executable: | ’rogram Files (x36)\GNU Tools ARM Embedded\6 2017-g1-update\bin\ i h e Se e 0e || Browse... | Variables...
Client port: 3333
Other options: |
Commands: set mem inaccessible-by-default off
Remote Target

Host name or IP address: localhost

Port number: B33

[1Force thread list update on suspend

Restore defaults

Filter matched 11 of 13 items

@

Revert Apply

Figure 4-29 Locating the GDB Executable
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& Debug Configurations m] s
Create, ge, and run fig
CEaR%X B 7- Mame: [Debug_MA480.F (1)
|typefi|tertext | Main | %5 Debugger | & Startup Es Sourcﬂ 15| Qommon}
[€] C/C++ Application Initialization Commands
[E] C/C++ Attach ta Application [AInitial Reset Type:
[E] C/C++ Container Launcher
[E] ©/C++ Postmortem Debugger
~ [&] C/C++ Remote Application
[T] M480 Debug
Cif C/C++ Unit
[£] GDB Hardware Debugging O EnableﬁfRM EEmhete
~ [£] GDB Nuvoten Nu-Link Debugging [ Ersse chip
Debug_M480.elf Chip Series: | NuMicro M4~
M480 Debug Clwit
& Launch Group rite  Config0: Ox FFFFFFFF Configl: Ox | FFFFFFFF Config2: 0x FFFFSASA Config3: Ox | FFFFFFFF
Load Symbols and Executable
Load symbels
(®) Use project binary: M480.elf
() Use file: Workspace... File System...
Symbols offset (hex):
Load executable to flash
() Use project binary:  M480.hex
®) Use file: | C:\Users\, ‘\Desktop\M430.elf Workspace... File System...
Executable offset (hex):
[ Load executable to SRAM
Use project binary:  M480.hex
Use file: Workspace... File System...
Executable offset (hex):
Run/Restart Commands
Pre-run/Restart reset Type: (always executed at Restart)
[J5et program counter at (hex):
Set breakpoint at:
Continue
Restore defaults
. . Reyert Apply
Filter matched 12 of 15 items
@ Close

Figure 4-30 Choosing the ELF File to Download
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= Debug Configurations O *

Create, manage, and run configurations

U B & B %| B 7 ~ || Name: [Debug Meg0.er ) |

|typefilter text | Main r#;i*)“ Debugger (B Startup (E/ Source . [] Commorﬂ
[E] C/C++ Application Source Lookup Path:

[t] C/C++ Attach to Applicati v [z M480 - Path Relative to Source Folders Add...
[£] C/C++ Container Launche G C\Users\ Meclipse-workspace\M480A\CMSIS
[c] C/Cr+ Postmortem Debu; (g C:\Users\ heclipse-workspace\WM480\ Library Edit..
v [E] C/C++ Remote Applicatio g C:\Users\| ‘eclipse-workspace\M4B04 User
[T] M480 Debug = Dot Remove
Cif C/Ce+ Unit 5 [ Path Mapping: Found Mappings Up
[t ] GDB Hardware Debugging
« [£ ] GDB Nuvoton Nu-Link Det Down

[©] ACMP_WindowCemap
[ ] Debug_M480.elf Restore Default
[©] Debug_rtthread.elf
[£] M2354 Debug
[£] M480 Debug
[£] NUC123 Debug

& Launch Group

[[] Search for duplicate source files on the path

£ >
X . Revert Apply
Filter matched 16 of 19 items

® Close

Figure 4-31 Adding Source Lookup Path
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410 Configuration of Cortex-A, Multi-core SMP and AMP system

4.10.1 Preliminary Preparation

Suggest using Nu-Link2 family as debugger, and being sure to upgrade Nu-Link2 firmware version
higher than v3.09.7380r.

The term SMP stands for symmetric mulitiprocessing, AMP is asymmetric mulitiprocessing.

Nu-Link2 had built-in CMSIS-DAP interface from v3.09.7380r, and this CMSIS-DAP interface is used to
support Single Cortex-A, Multi-Core SMP and AMP (Cortex-A + Cortex-M).

Besides, NuEclipse provides GNU toolchain for the Cortex-A family which resides in NuEclipse/Others
folder. After configuring this toolchain (see Section 3.1.3), we can build MA35D1’s projects.
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4.10.2 Configuration of debugging Single-core Cortex-A

This section describes how to configure a single Cortex-A core debug.
Take Nuvoton MA35D1 as an example, which has dual Arm Cortex-A35 cores and one Arm Cortex-M4

core. To debug it, we should choose NuMicro A35 and resume the target at the position where the
executable starts running in the Startup tab, as follows. For more details, please refer to Section 4.5. To

download other images, the command would be: monitor load_image filename address.
To load other script, the command would be: monitor script filename.
E.g. load DDR initial script, as follows.

[5] Main | % Debugger| # Startup & Source ] Common
Initialization Commands

[l initial Reset Type: [init |

monitor script ../scripts/board/numicroMA35D1_DDR3_256MB_1066MBPS_WINBOND.cfg

[JEnable ARM semihosting

Chip Series: NuMicro A35 ~

Write ConfigQ: Ox FFFFFFFF  Configl: Ox FFFFFFFF  Config2: Ox FFFFFFFF  Config3: Ox FFFFFFFF

Load Symbols and Executable

Load symbols
@ Use project binary: Template.elf
O Use file:

Symbols offset (hex):

Load executable to flash

Template.hex

orkspace... File System...
Load executable to memory

@ Use project binary: Template.hex

O Use file: Workspace... File System..
Executable offset (hex): |

Run/Restart Commands

[] Pre-run/Restart reset Type: init

[ Set program counter at (hex):
[“] Set breakpoint at: main
Continue

Figure 4-32 Configuring the Startup Tab for MA35D1
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When the images are too large, the download command may face a timeout. To avoid that, go to
Window > Preferences > C/C+ > Debug > GDB and disable the Command timeout or increase it.

= Preferences [m] x
type filter text GDB =R - 8
o ?,‘e(?ffl = General settings for GDB Debugging
Appearance Debug Configurations Defaults
Autotools GDB debugger |gdb | Browse...
v Build
Build Targets DB command file [-gdbinit || Browse
Build Variables
Consola [ stop on stsrtup at |mam ‘
Environment [] Command timeout {ms) 100000 Adhmnced ‘
Global Tools Path
Logging [ Mor-stop mode (Mote: Requires non-stop GDE)
Makefile Editor [ Use external cansole for inferior fopen a new consele window for input/output)
Settings [ Remote timeout (seconds)
Warkspace Tools
CMszke General Behavior
EDSE?nTIySIS [ Terminste GDE when last process exits
ode Style
~
Core Build Toolchai [ Use enhanced debug hover
« Debug [ show only suspended thresdsin the Debug Wiew
Breakpoint Actior Use aggressive breakpoint filtering
Disassembly [ 5how the GDB traces consoles with character limit: |500000 ‘
Floating Peint Me
GoE [ Maxirnurn number of linesto display per message in GDE traces: |S ‘
Source Lookup F Displsy run-time type of varisbles (Mote: requires GDB 7.5 ar higher)
Tracepaint Actior
Traditions| Merm Pretty Printing
Docker Container Enable pretty printers in varisblefexpression tree (Note: requires python-enabled GDE)
Editz
oror For collections, initially limit child count to |100
File Types
Indexer
Language Mapping
Mesen
Mew C/C++ Project
Packages
Profiling v
Restore Defaults Apply
< >
O I@A IQ. @ Apply and Close Cancel

Figure 4-33 How to Disable Command Timeout
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To debug single A35 core, we have to disable CPUL setting by commenting out the following code in
the numicroMA35D1.cfg. On Windows, the location where numicroMA35D1.cfg resides could be
C:\Program Files (x86)\Nuvoton Tools\ OpenOCD\scripts\target. On GNU/Linux, it could be
/usr/local/OpenOCD/scripts/target.

cti create ; ap-num xE0801000
cti create | —ap-num - OxEO0C20000
fcti create 5_CHIP —ap-num 1 r OxEOD20000
cti create ; P —ap-num xEQ042000
2 get merged

#FN < ap 1 . o d amine after reset

¥ NOTE not

target create -
target create

aarché4
ul aarché4

target create ; mé cortex m —dap HIPNAME .dap —-ap-num

targets 5

$_CHIPNAME.cpu( $_CHIPNAME.cpul
aarchéd4 maskisr on
cpul aarché4 maskisr on

adapter srst delay
reset_config srst_only
adapter speed

proc cpul_init {} {
5:1: CH 1 =1 aarché4 dbginit

mww Cx404601A0 Ox59

mww Ox404601A0 Oxlé

mww (x404601A0 0x88

mww Ux40460020 Ux2

}
fpro
# = aarché4 dbginit
#l
. configure -rtos hwthread
£5_C ME.cpul configure -rtos hwthrea
S configure -event reset-: >rt {cpul_init}
#5 .cpul configure -event reset rt {cpul init}

configure -event reset-: rt {halt}

Figure 4-34 Disable CPU1 Setting

After choosing NuMicro A35 in the Startup tab, the numicroMA35D1.cfg will be automatically updated
in the Config options field of the Debugger tab. Because of single-core debugging, the OpenOCD GDB
port and GDB client port should be the same value, e.g., 3333. 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.
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= Debug Cenfigurstions

Create, manage, and run configurations

i HRe X BT -

type filter best
» [E] C/t++ Application
[E] Cit++ Attach to Application
[E] C/t++ Container Launcher
[E] C/C++ Postmartem Debugger
[E] C/++ Remote Application
Cif CC++ Unit
[E] GLE Hardwere Debugging
w [E£] GDBE Muvaton Mu-Link Debugging
[T] A35_CPUO_Demo
[E] A35_CPLH_Demo
v @ Launch Group
8 Dusla3s

Name: | 435_CPUD_Deme

b

[3) Main | % Debugger - Startup| B Source| [ Comman
OpenOCD Setup
[ start Open0CD locally

Executable: Slactive_core_build_dir§}) 4 _nulink_path}

Telnet pot Ad4d4

is-dap. ee

Browse. | Vanables .

Config eptions | f_

is-clap.cfg -f . fscripts/target

Allocate console for OpenOCD

GDE Client Setup

501 g

Allocate console for the telnet connection

Executable: | $[eross_prefidgdberass_suffi

Browse. | Varisbles. .

Chient part:

3333 ]

Other options:

e )

st mem i ibleby-defautt off

Remate Target
Host name or IP address: locslhos

Port number: 33

[[] Foree thread list update on suspend

Restore defaults

Figure 4-35 Configuring the Debugger Tab for Single-core Debugging on MA35D1
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4.10.3 Configuration of debugging Dual-core Cortex-A in SMP mode

To debug SMP, e.g. dual A35 core, please refer to Section 4.10.2, but bypass the step that disabling

CPUL setting.

4.10.4 Configuration of debugging Single-core Cortex-A and Cortex-M in AMP mode

To debug AMP, e.g. one A35 core and M4 simultaneously, we build the A35 and M4 projects and create
the corresponding debug configurations (see Section 4.5). The debug configuration of A35 follows
previous section to complete settings. However, the debug configuration of M4 differs from the Debugger
Tab. Uncheck the Start OpenOCD locally checkbox. The value of GDB Client port and Remote Target

port is set to 3334.

FREX BV~

[E] ©/C#+ Application
[€] C/C++ Attach to Application
[E] C/C#+ Container Louncher
[E] £/C++ Postrmornem Debugger
[E] C/C#+ Remate Application
Cif C/C++ Unit
[€] GOB Hardware Debugging
w [] GOB Nuvoton Mu-Link Debugging
[T A35_CPUD_Demo
[E] A35_CPU1_Demo
[E] M4_Template
w # Lsunch Group
2 Dualads

Name: [M4_Templste

[ Main | % Debugger B> Statup | i

OpenOCD Setup

[[5tam Open0LD locally

Executable: $open

GDB port
Telnet port

Config options: _f_ jeeriptefinterface/emse-dap cfg -f _fseripte/targ

Allaeate cansele for OpenOCD
GDA Client Setup
Executoble

Clientport:  [3334

ocd_nulink_pethl/openacd_cmsis-dap.exe Erowse

S{eross prefedgelbferass_suff Browse.. Warishles .

Source| ] Comman

urnicraMAISD1 oy

Alloeate cansele for the telnet cannection

Other sptions
ds |

et mem

by-default off

Remote Target

Host narme or [P address |lacalhast

Port number. 234

[ Force thread list update on suspend

Figure 4-36 Configuring the Debugger Tab for Multi-core Debugging on M4 core
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To launch A35 and M4 applications simultaneously, we use Launch Group by the following steps:
1. Give a name to the newly created launch group.

Press on the Add button.

Add the expected launch configurations to the launch group.

Press on the OK button.

Move the A35 launch configuration in the first sequence order.

Press on the Apply button to take effect.

N o g s~ wDd

Press on the Debug button to run the group launch.

CE®EX|B Y- Narme: [Duslads
[type fiter tet
[£] C/C++ Application

# Launches [ Commen|

h ‘ Narn. Made Action Up
C/C++ Attach to Applicati
% c;c: : “t‘ ° L”" “‘; fon 6DB Muvoton Nu-Link Debugging::435_CPUQ_Demo Inherit

ontainer Launcher 6DB Nuvoton Mu-Link Debugging Vi _Template Inherit | 5. bewn

[E] C/C++ Postmortem Debugger
[E] CfC++ Remote Application Edit.

CHf C/C++ Unie S Add Launch Confi
guration X
[£] GDB Hardware Debugging = 2, Add.
v [£] GOB Nuvaton Nu-Link Debugging Add one or more launch configurations 1o the launch group Remove

[©] A35_CPUO_Dermo
[2] A35_CPU1_Demo
Md_Templste

<& Tk Gron
ﬁﬂ Dunlas | L [evpe filter text

[&] C/C++ Application
~ [c] GDE Nuvoten Nu-Link Debugging
[£] A35_CPUO Demo
[c] A35_CPUT_Demo
[E] M4_Template 3.

Launch mode: Inherit ~
Past launch action: None -

[ Adopt launch i slready running

@ Canel

Filter matched 13 of 23 items Revert Apply
@ 7 o

Figure 4-37 Configuring the Launch Group
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4.10.5 Configuration of debugging Dual-core Cortex-A and Cortex-M in AMP mode

To debug AMP, e.g. dual A35 core and M4 simultaneously, we have to disable the CPU Symmetric Multi-
Processors (SMP) by commenting out the following code in the numicroMA35D1.cfg. On Windows, the
location where numicroMA35D1.cfg resides could be C:\Program Files (x86)\Nuvoton Tools\
OpenOCD\scripts\target. On GNU/Linux, it could be /usr/local/OpenOCD/scripts/target.

targets §_CHIPNAME.zpul

#target smp §_CHIPMAME.cpul § CHIPMAME.cpul
S_CHIPNAHE.cpuD garchéd maskisr on
S_CHIPNAHE.cpul garchod maskisr on

Figure 4-38 How to Disable SMP

The debug configuration of A35 CPUO follows Section 4.10.2 to complete settings. The debug
configuration of A35 CPU1 and M4 follows Section 4.10.3 to complete settings, but the value of GDB
Client port and Remote Target port differs. That of A35 CPU1 and M4 is 3334 and 3335, respectively.
The Launch Group should include the launch configurations of A35 CPUO, CPU1 and M4. Make sure
that the A35 CPUO launch configuration is in the first sequence order, then press on the Debug button
to run the group launch. While entering the debug mode, we can switch different CPU core to debug by
clicking on the corresponding execution of threads in the Debug view.

15 Debug & I ProjectBplorer 1= ¢ | 4% = O - Varishles % Breskpoints 47 Expressons B Modules £ Disassembly
£ Duelads [Launch Group] ;
= od_cmsis-dep e

if (handler L-8)
de xd, [sp, W15)
o

~)EeenEa20C) | (1 < 12));
) BHAB160020) & +(3 << 18]}
+)REG_LARTO LCR) | o

70c4 <IRQINTErruptesEs /S b.
e
#e

ebi-gch
‘& 1508 Nuvoton Mu-Link Debugging]

CPUT_Derma [GDB Nuvoton Nu-Link Debugging]
i derno.elf

Thresd #1 (Suspended : Steg)

» ledstate = ledState + 1
»s test 435 = test A3S + 1
s Delay(508);

) Comsole i) Registers 7 5y Pragress (] Problems () Executobles A Debugger Consale (¥ Debug Sources 00 Memory @ Consale
Walue
1 525 o0
11 226 [
it =27 o0
i x28 O
it =29 0
00
6280064f0
02800710 <mein+36> Defaul)

5 epst 600002 el

Figure 4-39 Multi-core Debugging
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4.10.6 Configuration of debugging Cortex-A Core in AARCH32 mode

The settings in chapter 4.10 are mostly for ARM v8a AARCH64 mode by default. In this section, we
describe how to debug a AARCH32 application.

For example, to debug AARCH32 program on Cortex-A35, we first enter debug mode to run AARCH64
code and leave debug mode. And then re-enter debug mode switching to AARCH32 code for debugging.
We import executable files (see Section 4.9) and create the corresponding debug configurations (see
Section 4.5). On Windows, the location where numicroMA35D1.cfg resides could be

C:\Program Files (x86)\Nuvoton Tools\OpenOCD\scripts\target. On GNU/Linux, it could be
/usr/local/OpenOCD/scripts/target. There are several steps to follow:

1. Import an executable for debugging (referring to Figure 4-26).
2. Click browse following select executable, then select an executable (referring to Figure 4-27).

3. Choose GDB Nuvoton Nu-Link Debugging as a Launch Configuration (referring to Figure
4-28).

4. Locate the GDB executable in the debug configuration (referring to Figure 4-40).

5. Choose the ELF file to download and initial setting in the debug configuration (referring to
Figure 4-41). Please based on DDR of dev-board to select the corresponding DDR initial file.

6. These files could be found in C:\Program Files (x86)\Nuvoton Tools\OpenOCDA\scripts\board
folder.

7.  (monitor Script ../scripts/board/numicroMA35D1 DDR3_256MB_1066MBPS_WINBOND.cfg)
8. Press on the Debug button.

9. Set breakpoint at the last address of aarch64 program and resume to the address.

10. Press run button and then leave debug mode.

11. Uncheck the reset settings and re-enter debug mode (referring to Figure 4-42).

12. Debug AARCH32 program (referring to Figure 4-43).

The above description is for debugging AARCH32 program in dual core SMP mode. AARCH32 program
debugging can also be used in the following two settings

1. Referto Figure 4-34 to disable CPU1 setting for single core mode.
2. Refer to Figure 4-38 to disable the CPU SMP for AMP mode.
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[l Main | % Debugger # Startup %~ Source T Common
OpenOCD Setup
Start OpenOCD locally

Executable: ${openocd_nulink_path}/openocd_cmsis-dap.exe Browse.. |Variables..

GDBport:  [3333 |

Telnet port: 4444

Config options: | -f _ fscripts/interface/cmsis-dap.cfg -f ./scripts/target/numicroMA35D1.cfg

Allocate console for OpenOCD Allocate console for the telnet connection

GDE Client Setup

Executable: ||Toolcha|'n\AArch64bare—metal largel\gcc-arm-10.3-2021_0?—rningw—wﬁd-i686-aarch64—none-elf\bin\aarch5-4-none-elf-gdb.exe|I Browse.. Variables..

Clientport  |3333

Other options: |

Commands: | set mem inaccessible-by-default off

Remote Target

Host name or IP address: localhost

Port number: 3333

[] Force thread list update on suspend

Figure 4-40 Locating the AARCH64 GDB Executable

& Debug Configurations

a X
Create, manage, and run configurations ﬁ
CHeEX| 87~ Name: |Debug_rtthread_aarch32_smp_lite.clf |
[type filter text | Meain | %5 Debugger | Startup| & Source| ] Common

[€] ©/C++ Application Initialization Commands ~
[] ©/C++ Attach to Application Initial Reset Type: [i
[£] C/C++ Container Launcher
] C/C+ + Postmortem Debugger meniter script ../scripts/board/numicroMA35D1_DDR3_256MB_1066MEPS_WINBOND.cfg
[E] ©/C++ Remote Application
Cif C/C++ Unit

[£] GD8 Hardware Debugging

+ [£] GDB Nuvoton Nu-Link Debugging W Teaiziis sy
[T] Debug_rithread aarch32_smp_lite.clf Emmay
£ Launch Group Chip Series: | NuMicro A3

Write’ Configh: Ox |FFFFFFFF | Configh:Gx FFFFFFFF  Configl:Ox FFFFFFFF  Configd: Ox FFFFFFFF

Load Symbols and Executable

Load symbols

(®) Use project binary: rtthread_aarch32_smp_lite.elf
O Use file:

Symbolsoffset (hed: ||

Load executable to flash

Workspace. File System

Use project binary:  rtthread_aarch32_smp_lite.clf

Use file: Workspace.. | | FileSystem...

Executable offset ihes)
[ Load executable to memary

(®) Use project binary:  rithread_aarch32_smp_lite.elf
() Use file:

Executable offset (hex):

Run/Restart Commands

Workspace.. | | File System...

[ Pre-run/Restart reset Type: |init | (ahways executed at Restart)

[ Set program counter at (hex):
[ Set breakpoint at: main
[ Continue

Figure 4-41 The First Time to Enter the Debug Mode Settings
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& Debug Configurations o X
Create, manage, and run configurations ﬁ.
FoExX av- Name: |Debug_rithread_sarch32_smp_lite.cf

I | || [ Main | %5 Debugger | i Startup| & Souree| [T Commen

C/C- Application Initialization Commands
C/C++ Attach to Application Dlinitial Reset Type: | init
€/C++ Container Launcher

€/C++ Postmertem Debugger
[€] C/C++ Remate Application
Cif C/C++ Unit

[E] GDB Hardware Debugging

olula]a

 [£] GOB Nuvoton Nu-Link Debugging [JEnable ARM semihosting
[T] Debug_rtthread_sarch32_smp_lite.elf Exase chap
@ Launch Group Chip Series: | NuMicro A35
Wiite Configh: Oc FFFFFFFF | Configl:Oc|FFFFFFFE  Config2iOv FFFFFFEF  Config3Ox FFFFFFFF

Load Symbols and Executzble
[ Load symbals
@) Use project binary: rithread_sarch32_smp._lite.elf
O Usefile: Workspace. File System...
Symbols offsetthes: | |
Load executable to flash
Use project binary:  rithread_aarch32_smp_lite.etf

Use file Workspace..

[ILoad executable to memory
Use project binary:  rithread_aarch32_smp_lite.elf

Use file: Workspace..  File System...

Run/Restart Commands
[ Pre-run/Restart reset Type init

[ Set program counter at (hex):
[C]5et breakpoint at: main
[ Continue

Restore defaults +

Revert Apply
Filter matched 10 of 11 items eve PRy

Figure 4-42 The Second Time to Enter the Debug Mode Settings

4 Debug 32 5 Project Explorer B &%|i» 8 = 8 = O = Variables ® Breakpoints & Expressions B Modules =% Disassembly 32 &
Debug_rtthread_aarch32_smp _lite.elf [GDE Nuvoton Nu-Link Debugging] » see12c30: | ldr rl, [pc, #204] ; 0x80812de4 <stack_setup+6s
~ 32 gthread aarch3? smp lite elf geel2c34:  ldr re, [r1]
£ Thread #1 1 (Name: ma35d1.cpud, state: debug-request) (SUSpEnded:USErRI 86@12c38:  cmp re, #
— i3 88812c3c: blxne re
— 80912cdd: b @x880@12c2c <secondary_loop>
ma33d1_write_pmic_data() at drv_sys_i2c0.c:232 0x8004621¢ A35 Cored normal_setup: rySeor
ma33dl_set_cpu_voltage() at drv_sys_i2c0.c:279 (xB004621¢ BBE12c44: bl Bx8eB12ccl <stack_setupr
nu_clock_raise() at drv_sys.c:169 OxB00467ed 80912c48:  mov re, #8
rt_hw_board_init() at drv_common.c:263 0x80046¢28 B@@l2cdc: ldr rl, [pc, #18@] ; @x80012d@8 <stack_setup+72.
ttthread startup() at components.c:226 0x001077c 80812c50: bsl.d;mp- r2, [pc, #18@] ; @x80012dec <stack_setup+76.
= bss loop() at start gecc.5:135 0x80012c90 8PB12c54: (;P rl, r2
~ o Thread #2 2 (Name: ma35d1.cpul, state: debug-request) (Suspended : (cmtal 80012c58: strec r@, [ri], #4
= secendary_loop() at start_gcc.5:117 0x80012c30 B@@12c5c: bcc ‘@x30812c54 <bss_loop>
5 openocd_cmsis-dap.exe A35 Corel 88812c60:  mrc 15, @, ri, crl, cr@, {1}
8 R 88812c64:  mov ra, #64 ; Bx48
aarchbd-elf-gob.exe 80812c68:  orr rl, rl, r@

Figure 4-43 AARCH32 Program Debugging
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4.11 Configuration of NuMicro 8051 1T

Please download NuEclipse_Windows (For NuMicro 8051) from Nuvoton website.

4.11.1 Import and Build Project

When NuMicro 8051 1T BSP projects are available, we can import them into the workspace. For more
details, please refer to Section 4.3.

Refer to Section 4.4 to build project. After building project successfully, Console View would show
checksum information and generate bin file.

# DEbUg = i) Project Explorer = =2 | I_Cf manLe Y & !
= :;L 7 ; 7
— - B L s o T L T T
vie P»ro;fct_ffemp (in SDCC) 9 /* File Function: MS51 DEMO project
-1 Binaries B EEREERR KRR EEEEEERRERRES AR R RS Rk EEEER
! Includes 11
(% Library 12 #include "MS51_8K_SDCC.h"
&= Release "
oy 14
Vil e 15= void main (void)
| main.c 16 {
| preferences.ini 179 /* UARTO initial setting
18 * include sys.c in Library for modify HIRC value to 24MHz
19 * include uart.c in Library for UART initial setting
21 MODIFY_HIRC(HIRC_24);
22 Enable_UART@_VCOM printf_24M 115200();
24 printf("\n Hello world!");
25 while(1);
26
2 1
<

B Console 52 ! Registers &g Progress [2] Problems () Executables [ Debu

CDT Build Console [Project_temp]
Finished building target: Project_temp.elf

>>> Project_temp.bin Checksum = @xF7C3 <<«
>>> Project_temp.bin CRC-8 Checksum = @xED <<<

Figure 4-44 Build NuMicro 8051 1T project

4.11.2 Debug Configuration
This section describes how to configure NuMicro 8051 1T debugging.

In debugger tab, the configuration files are numicro8051_1T.cfg in the Config options field. The install
path of gdb.exe must be set in GDB Client Setup Executable field. Refer to Figure 4-45.
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NuEclipse

X B 7~

[€] C/C++ Application

type filter text |

Name: | Project_temp Release

[Z] Main | %5 Debugger] @ Startup % Source | [[] Commaon

OpenOCD Setup

[E] C/C++ Attach to Application [ Start OpenOCD locally
[€] C/C++ Container Launcher - :
[£] C/C++ Postmortem Debugger Executable: |S{openocd_nulmk_path},"openclcd_EOST_W.a(e Browse.. Variables...
[£] C/C++ Remote Application GDB port: 1313 ]
Cif C/C++ Unit
[£] GDB Hardware Debugging Teinet port: 4444
v [£] GDB Nuvoton Nu-Link Debuggin Config options: | . fscripts/interface/nulink.cfg -f ../scripts/target/numicro8051_1T.cfg
[] Project_temp Release

& Launch Group

Allocate console for OpenOCD Allocate console for the telnet connection

GDB Client Setup
Executable: | C:/Program Files (x86)/Nuvoton Tools/Toolchain/SDCC/ gdb/gdb.exe
[3333 |

Other options: |

Browse... Variables...

Client port:

Commands: set mem inaccessible-by-default off

Figure 4-45 NuMicro 8051 1T Debug Configuration in Debugger Tab

4.11.3 Monitor different Memory Space

NuEclipse provides different 8051 memory space access. Variables may be explicitly assigned to a

specific memory space (by including a memory space specifier in the declaration) or implicitly assigned
(based on the memory model).

According to different memory space, the corresponding offset position must be specified in order to
access specific memory space data. Please refer to the table below.

Memory space of SDCC declaration Data access address

__code (CODE address) + 0

__data (DATA address) + 0xF0000000
__idata (IDATA address) + 0xF1000000
__Xxdata (XDATA address) + 0xF2000000

Table 4-1 Access Memory Space with Offset

For example, to access the 0x10 location of _ xdata memory, user need to fill 0OxF2000010 into the
Memory Browser or Memory View. Refer to Figure 4-46.
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_ xdata unsigned char __ at(@x23) xtemp;
_ xdata unsigned char __ at(@x®) au_xtemp[2];

B Console i} Registers 0 Memory @ Memory Browser & [2] Problen

|0xF2000010

__idata unsigned char __at(@x18) itemp; 0xf2000010 - 0xF2000010 <Traditional > 5

—data unsigned char _ at(@xd) dtemp; OxF2000010 00000000 HAVAANAN PAABAABR VONVONE|PARRARGHE ¢

void main (void) @xF200003C 946D502E 6C37FDSE 885F1493 BC75361A 694BAB2D |

{ OxF2000068 2C9B3COE 76A183F0 39AFCAS7 F2FSD3DY C8BAEAEE §
unsigned char temp; @xF2000094 93BA750F /1F303D2 C3BB7044 E332AB02 OBAB2CS6 ¢

OxF20000C0 826D889D D2E76B39 ALC5548A 79234181 1CCACHSE ©

OxF20BOPEC 7FEFB2FA 76EAEFS7 824F3AFF 776FEOD3 82623C44 ¢

Set_All GPIO_Quasi_Mode;
set_TAPUEN_SPMEN;

xtemp = 0x65;

xtemp++;

temp = xtemp;
au_xtemp[@] = @xaa;
au_xtemp[1] = @xbb;
itemp = @xee;

dtemp = @x55;

Figure 4-46 Access Memory Space with Memory Browser

8 GPIO 2 5 - =

109 Monitors <= 3 % |0xFO000000 : 0xFOOD0000 <Hex Integer> 52 | 4= New Rer
178 _ xdata unsigned char _ at(@x23) xtemp; % 0xFO0000D0 R R R

171 _ xdata unsigned char __at(@x®) au_xtemp[2]; & 0xF1000000 Address 0-3 4-7 -8

172 X FO000000 55000000 00000000 00000000
173 _idata unsigned char _at(0x18) itemp; @ xF2000000 | oooop10 00000000 00000000  EE00000O
174 _ data unsigned char __ at(0x@) dtemp;

175 & —au( ) P FOO00020 00000000 00000000 00000000
‘?"‘"{""id main (veid) B Console 0 Memory 2 ! Registers =g Progress [%l Problems @ Executab
177 ;

178 unsigned char temp; Monitors <= 3 % | 0xF1000000 : 0xF1000000 <Hex Integer> E:@ld}: New Rend
179 @ (0OxF0O000000 Address 0-23 a4-7 8-B

180 Set_All_GPIO_Quasi_Mode;

o1 Set:m,gEN_S;ﬁEN; - : 0xF1000000 | £100p000 55000000 00000000 00000000
182 xtemp = 0X65; 0xF2000000 | £1000010 00000000 ooooocooo  |EEEERLR
82 xtemp+; F1000020 00000000 00000000 00000000
184 temp = xtemp; N

185 au_xtemp[@] = Oxaa; B Console 0 Memory 2 ! Registers =g Progress [2l Problems @ Execute
186 au_xtemp[1] = @xbb; - )

o itemp = Oxee; Monitors 4= 8 % |D)(F2000000 : 0xF2000000 <Hex Integers> &2 l o= New Rer
188 dtemp = @x55; @ (0xF0O000000 Address 0-3 4-7 §-B

¢ 0xF1000000 F2000000 AABBOOCO 00000000 00000000
@ OxF2000000 | ©>p0pp10  000OODOO  0OOOOOOO  0OOO000O
r2000020 BEEEEEEEE 00000000 00000000

Figure 4-47 Access Memory Space with Memory View

To monitor the variable value, user can observe the variable through the Watch Expressions View and
add the specified offset address to access the variable value in different memory space.
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g GPIO.c 2 = B  -Variables e Breakpoints = Disassembly & Expressions ¥ =i Modules
1uz

170 _ xdata unsigned char __ at(0x23) xtemp; " Expression Type Value
171 _ xdata unsigned char _ at(0x@) au xtemp[2]; 09= *(&itemp+0xF1000000) volatile unsigned char Oxee
172 09= *(&uxtemp+0xF2000000) volatile unsigned char 0x66
173 __idata unsigned char _ at(@x18) itemp; 9= *(&dtemp+0xF0000000) volatile unsigned char 0x55
ﬁi __data wunsigned char __ at(9x@) dtemp; 4= Add new expression

176=void main (void)

177 {

178 unsigned char temp;

179

180 Set_All_GPIO_Quasi_Mode;

181 set_TAPUEN_SPMEN;

182 xtemp = Bx65;

183 xtemp++;

184 temp = xtemp;

185 au_xtemp[@] = @xaa;

186 au_xtemp[1] = @xbb;

187 itemp = Oxee;

188 dtemp = 8x55; =

Figure 4-48 Access Variable with Watch Expressions View

4114 Use OpenOCD Command to Program Flash

After completing the installation of the NuEclipse installer, locate the OpenOCD folder in the installation
path. Open a terminal and change to the OpenOCD/bin folder. Enter the following command:

Jopenocd_8051 1T -f../scripts/interface/nulink.cfg -f ../scripts/target/numicro8051_ 1T.cfg

Then, open another terminal and enter the following command:

telnet localhost 4444

After successfully connecting, enter the following command, 0 is the starting position for flashing:

flash write_image erase Test.bin 0
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5 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 8051 1T chips, the supported number of breakpoints
is 8. 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 Id script in the Id scripts 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:

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

- 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.

- The target chip should not be held by other tools or IDE.
- The Config options field of the Debugger tab must be correct.
- The GDB Client Setup Executable field of the Debugger tab must be correct.

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

- The Eclipse preferences must be correct. Please refer to the previous
discussion.

- Upgrade Nu-Link firmware and USB driver to the latest one.

- Check whether the hex file is generated under the project successfully.

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

- Write a correct Config value into the target chip.

- If the operating system is Windows 7, please use USB 2.0 port, instead of USB
3.0 port.

- The project path must not contain any special character or whitespace, such as
#$& {}.

- Restart the computer.
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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:

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

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

- Add the following text to the file

Text Editor ty ) 11:34 %
é < ] etc udev rulesd Q | BEE
H © Recent Name -  Size Type Modified
E 2 Home 10-openocd-nulink.rules 320 bytes Text 11:31
ﬁ [ Desktop — | 9%-vmware-scsiudev.rules 341 bytes Text Dec 20 2016
[ Documents 3 10-openocd-nulink.rules (/etc/udev/rules.d) - gedit
.E ~s Downloads Open v [F
Music .
4 nulink_usb.c X 10-openocd-nulink.rules * 10-epenocd-nulink.rules *
? I3 Pictures ATTRS{idProduct}=="511b", ATTRS{idVendor}=="8416", MODE="0666", GROUP="plugdev"
- ATTRS{idProduct}=="511c", ATTRS{idVendor}=="0416", MODE="8666", GROUP="plugdewv"
Ml Videos ATTRS{idProduct}=="511d", ATTRS{idVendor}=="8416", MODE="B8666", GROUP="plugdev"
— ATTRS{idProduct}=="52@0", ATTRS{idVendor}=="8416", MODE="0666", GROUP="plugdev"
{j Trash
g Network
© cprRoM -
4, -
— Computer
[z] Floppy Disk
© Ubuntu16.0... &
E Connect to Server
PlainText ¥ Tab Width:8 ~ Ln4, Col 80 v INS
b—2
‘ “10-openocd-nulink.rules” selected (320 bytes)

Figure 5-1 Adding Udev Rules

- Reloaded the new udev rules by entering the command in the Terminal:

sudo udevadm trigger
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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 NuEclipse, 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 O *

|tyPEfi|tEftE>¢ String Substitution =1 - &

General ~

C/C++
Changelog Variable Value Description Contributed By New...

Create and configure string substitution variables,

Docker openocd_nulink_executa.. openocd.exe com.nuvoton.... Edit

Help openccd_nulink_path C:/Program Files ... com.nuvoton.... |
Install/Update Remove

Library Hover

Mylyn

Oomph

Remote Development

RPM

~ Run/Debug

Console
External Tools
Launching
Open0CD Nu-Link
Peripherals views

Perspectives

String Substitution

View Management

View Performance
SWTChart Extensions
Team

Terminal
TextMate
Tracing

Walidatinn

® Igl |é| Cancel

Figure 5-2 Preferences for String Substitution
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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 Windows, the location where
we place software packs is C:\Program Files (x86)\Nuvoton Tools\Packages.

10. Q: How to adjust output voltage of Nu-Link2?

A: Upgrade the NuLink2 firmware greater than version v3.08.7249, open NU_CFG.TXT file in
pop-up "NuMicro MCU" disk, you will see some options in NU_CFG.TXT.

Set CMSIS-DAP=1 then re-plug in USB cable, it presents one more interface HID_CMSIS-
DAP, this is handy if you want to use CMSIS-DAP protocol.

Set LEVEL=3 then re-plug in USB cable, it presents one of output voltage, this is handy if you
want to use 5V voltage.

[Power Control]
LEVEL=3
; Default I/0 voltage (LevelO: 1.8V, Lewvell: 2.5V, Level2: 3.3V, Level3: 5V)

[Interface configuration]
CMSIS-DAP=1

;0 disable

;1 enable

Figure 5-3 More Options for NuLink2

11. Q: Why GDB could not determine GDB version and launch failed on Linux of newer version?

A: Create a soft link from the higher version to version 5 if libncurses5 is not installed or
supported on system. Type the commands in the Terminal:

- arm-none-eabi-gdb: error while loading shared libraries: libncurses.so.5: cannot
open shared object file: No such file or directory.

In -s /usr/lib64/libncurses.so.6 /usr/lib64/libncurses.so.5
In -s /usr/lib64/libtinfo.s0.6 /usr/lib64/libtinfo.so0.5
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6 REVISION HISTORY

Date Revision Description
2017.03.31 0.01.000 Alpha version released.
2017.06.30 1.01.000 Beta version released.
2018.09.15 1.01.013 Official version released.
2018.11.30 1.01.014 1. Supported NUCS05. _ _
2. Updated the new project wizard.
2019.08.09 1.01.015 Supported M031 ,M261 and M480LD.
2020.03.06 1.01.016 Supported M031BT, NUC1311, M2354 and M479.
2020.09.30 1.01.017 Supported M030G, M071, MOA21, M251 and M471.
2021.03.12 1.01.018 Supported MO30GMO031G and NUC1262.
2021.12.01 1.01.019 Supported M460, 194100 and KM1M7.
2022.04.25 1.02.019 Supported MA35D1.
2023.02.07 1.02.022 Supported 8051 1T.
2023.05.26 1.02.023 Supported M2L31.
2024.01.31 1.02.025 Supported M2003, M433 and M55M1.
2024.06.14 1.02.027 Supported M2A23, KM1MOD.
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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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