3. Getting Started with NuMaker-M032KI (pt 2)

Introduction #

This tutorial assumes that you’ve gone through the tutorial Getting Started with NuMaker-M032KI (pt 1) before. We will use some basics learned
there in this tutorial without explaining it in detail again.

In this tutorial we will set up a project from scratch, letting the user LED on the NuMaker-M032KI blink about every one second. We will use Keil
uVision 5 IDE and parts of CMSIS-Core for doing this.

Step 1: Open uVision 5 IDE and create a new Project #

Create Project #

e open pVision IDE
¢ Go to “Project -> new pVision Project”

Project | Flash Debug Peripherals Tools SVCS  Winc
Mew pVision Project..
Mew Multi-Project Workspace...
Open Project...
Close Project

Import
Export
Manage

e create a new project naming it as you like and storing it in your preferred folder

Select Device and startup files #

¢ Select the device you’re using (for NuMaker-M032KI v1.0 it’s MO32KIAAE; you’ll find it under “Nuvoton -> NuMicro M0 Family ->
MO031 -> M032KIAAE”)
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Select Device for Target Target 1. x

Device I

|Snﬂware Packs j

Vendor:  Nuvoton
Device:  MO3ZKIAAE
Toolset: ~ ARM

Search: |

Description:

81 MO3ZECIAE j The Nuvoton Cortex-M0 based NuMicro M031/M032 serfes MCL

Features 1.8 ~ 3.6V operating voltage, unning up to 48 MHz,

& Mo32FCIAE and provides a good solution for the applications that need low-voltage

@1 M032KGEAE interface connection operation. This product can be applied to mobile
devices,

€3 MO32KGBAE application processor connected peripheral controllers, laT sensor

] devices, motor control, industrial control, and consumer devices.

@1 mozaLcaaE

@1 mo3aLD2AE

€1 MO32LE3AE
8] MO32LGEAE

QK | Cancel ‘ Help

¢ in the “Manage Run-Time Environment” select “Device -> Startup” to directly include the System Startup files for Nuvoton M03x
Series (this is part of CMSIS-Core and is needed to get the Controller started correctly when powering up or after reset)

B3 Manage Run-Time Environment x
Software Companent Sel.  Variant Version  Description
@ CMsIS Cortex Microcontroller Software Interface Components
@ CMSIS Driver Unified Device Drivers compliant te CMSIS-Driver
& Compiler ARM Compiler 160 Compiler Extensions for ARM Compiler 5 and ARM Compiler
=€ Device Startup, System Setup.
+ B 0.00.001 | System Startup for Nuvoton M31 Series
@ File System MDK-Plus v |6.13.8 File Access en various storage devices
@ Graphics MDK-Plus ~ |6.10.8 User Interface on graphical LCD displays
@ Network MDK-Plus 7140 |Pv4 Networking using Ethernet or Serial protocols
& psa Platform Security Architecture
@ RTOS FreeRTOS 1031 FreeRTOS Real Time Kernel
& Security Encryption for secure communication or storage
@ Test Software components for testing
@ use MDK-Plus w6141 USB with varius device classes
& mbed
il |
Validation Qutput Description
Resove | |SclectPacks | | Detais Cancel Help
e you can also add the startup files later, but the easiest way is doing it the way described before
¢ besides your application code these are the minimum needed files to get your controller up and running
You’re now ready to add further files from the BSP and your own application code
Step 2: adding further files and app code to your project #
Adding via project window #
e in the project overview you now see:
Project [ I < |

=715 Project: LEDblink
g5 Target
{J Source Group 1
= @ Device
J retarget.c (Startup)
_1 startup_MO315eries.s (Startup)
J systern_MO315eries.c (Startup)
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¢ you can add Groups and existing files (e.g. from BSP) or your own files to the project

o by right-clicking on a target you can add new Groups
o by right-clicking on the certain groups you can add new files or existing files

Project i Y x |
=-*i% Project: LEDblink
g7 Target 1
= -aﬁ\ Options for Target Target 1'... Alt+F7

Add Group...

Manage Project [tems...
Rebuild all target files

Build Target F7

v | Show Include File Dependencies

Project L x|
=¥ Project: LEDblink
-5 Target 1
S Soy=coficowmnl
=] @ De £\ Options for Group "Source Group 1°. Alt+F7

Add Existing Files to Group 'Source Group 1.

—1 I Add MNew Item to Group "Source Group 1°... I

Remove Group “Source Group 1" and its Files

k
K Rebuild all target files
b Build Target F7

t Manage Project [tems...

¥ | Show Include File Dependencies

¢ You also have the option to rename your Targets and Groups. Click on a target and then click on it again (no double-clicking) or use F2

on the keyboard

¢ You can rename “Target 1” to “M032KIAAE”
¢ Rename “Source Groupe 1” to “Main” (or something else) and add one new c-file (via Add New Item) which will be your main file

Project + @
= “i§ Project: LEDblink
E155 MO32KIAAE

15 Main

=549 Device Add New ltem to Group 'Main' x
[ retarget.c (Startup)
[ startup_MO31Series.s (Start ‘:j [ Create a new C source file and add it to the project,
e (.
[ system_M031Series.c (Start] |
\a Co+ File (.cop)
\ﬂ Asm File (<)
\ﬂ Asm Fils Cpreprocessed (5)
Iﬂ Header File (h)
I% Text Fie (b4}
_gg\ Image Fie (*)
| fg‘ User Code Template
i
Type: CFie (9
e [manl
Location: [ c:\sersanzen puvaton projectsscratch_tut
il Proiect | €% Books | {3 Functions | [ Tenks

e Add another group to your project, naming it “StdDriver”
¢ Add an existing file to the StdDriver Group (via right-clicking): navigate to the BSP folder on your PC, then go to “Library -> StdDriver

->src¢” and add gpio.c
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KA Add Files to Group 'StdDriver' x>

Suchen in: | E j L] £ E-
[] Name N Anderungsdatum Typ Grafie &
gacmp 03.07.2020 05:57 C-Datei 3KB
[ ade 03.07.2020 05:57 C-Datei SKB
2 bpwm 14,09.2020 09:59 C-Datei 29KB
& e 03.07.2020 05:57 C-Datei 35KB
gcrc 03.07.2020 05:57 C-Datei 3KB
14,09.2020 09:59 C-Datei 2KE
03.07.2020 05:57 C-Datei 15KB
06.04.2021 14:31 C-Datei 4KB
07.09.2020 03:38 C-Datei 52 KB
07.09.2020 03:38 C-Datei 13KB
14,09.2020 09:59 C-Datei 42 KB
07.09.2020 03:38 C-Datei 25 KB
25.05.2021 08:50 C-Datei 22KB
03.07.2020 05:57 C-Datei 32 KB
14 N0 ININ NO.56 _Natei e ¥
< >

Dateiname: |gpio
Dateityp: |C Source file (*.c) j &

¢ In the gpio.c and gpio.h there are some helpful definitions of macros and functions for configuring the GPIO Ports
o Using this functions and macros is the easiest way to configure your GPIOs to get the user LED on the board blinking

Adding via “Manage Project Items...” #

¢ An alternative way for doing above mentioned steps is the “Manage Project Items...” window
¢ To open it you have several ways

o Go to “Project -> Manage -> Project Items...”
o Use the dedicated icon on the toolbar
o Right click on the target or a group in the project tree and go to “Manage Project items...”

Project Flash Debug Peripherals Tools 5VC5  Window  Help

| Mew pVision Project.. 5—& 4 ‘
Mew Multi-Project Workspace...
Open Project...
Close Project

Import »
r Export 3
i Manage L3 t Project Items..,

g Multi-Project Work
Select Device for Target .. Multi-Project Workspace,

B 4

Run-Time Environment...
Remove ltem

,22\ Options for Target Target 1°... Alt+FT TR e

Reload Software Packs

Clean Targets Pack Installer...

ST = Migrate to Version 5 Format..,

Rebuild all target files
5

2 Batch Build

2 Batch Setup...

Manage Project ltems X

Project tems | Folders/Extensions ] Books 1 Project Irrfquayar]

Project Targets: 0 | € | 4 | ¥ | | Groups: i X || ¥ | Fies X+

Set as Cument Target Add Files...

OK Cancel | Help

¢ By double-clicking you can rename targets and groups
o Further you can add targets, groups and existing files in the dedicated part of this window
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Manage Project ltems X

Project ltems ] Folders/Extensions ] Books 1 Project Irrfquayar]

' 4+ | ¥ | |Groups: n 4+ | ¥ | Fies |+ |+
Source Group 1

Project Targets:

Set as Cument Target Add Files

OK Cancel | Help

Step 3: main file #

Header files #

e Make sure to always include all necessary header files in your main file. For all Nuvoton projects you have to include at least the device
specific header file. This is the device specific Peripheral Access Layer Header File, means that all peripheral header files are included
here, too.

¢ So in this case include “M031Series.h”

#include "M@31Series.h"

Initializations, functions and macros #

¢ Now you have to make all necessary initializations of your system (additionally to those already done during startup); e.g. set the
correct modes for the GP1Os

¢ As we want to blink the red user LED on the NuMaker-M032KI we have to set the dedicated I/O to Output Mode. The user LED is
connected to Port B Pin 14 (PB14)

¢ You find the needed function for doing this initialization in the gpio.c driver you have added to the project before (void
GPIO_SetMode(GPIO_T *port, uint32 t u32PinMask, uint32_t u32Mode))

e Insert following in your main function

GPIO_SetMode(PB, BIT14, GPIO_MODE_OUTPUT);

o There are different ways to write working code for blinking the LED, but the easiest one is to use the GPIO TOGGLE function-like
macro you’ll find in the gpio.h #define GPIO_TOGGLE(u32Pin) ((u32Pin) ~=1)
¢ Use this macro in your main loop for toggling PB14 and let the LED blink

GPIO_TOGGLE(PB14);

e Now you need a delay to actually let the LED blink. In the first step you can use a “for loop” for inserting a delay
e Use a value of about 3200000 to get a delay of about one second

for(i=0; i < 3200000; i++)
e Don’t forget to insert the necessary variable declaration for “i” into your main function. (You maybe need further declarations in your
future projects)
e uint32_t ij; (sized integer types are defined in the stdint.h which is found under C:\Keil v5\ARM\ARMCC\include)

Final code #

The whole main code is not more than this:
#include "M@31Series.h"

int main(){
uint32_t i;
GPIO_SetMode(PB, BIT14, GPIO_MODE_OUTPUT);

while(1){
GPIO_TOGGLE(PB14);
for(i=0; i < 3200000; i++);
}
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Step 4: Set correct “Options for Target...” #
Options for Target #

o Before we can build the code and run it on the microcontroller we have to make some settings in the “Options for Target...”
¢ Open the “Options for Target...” via tab “Project” or via the dedicated icon

Project  Flash  Debug Peripherals Tools  SVCS  Window  Help
Mew pVision Project..
Mew Multi-Project Workspace...

Open Project.. ]

Close Project k
1
i Import 3
i Export 3 i
Manage 3

Select Device for Target ...
Remove [tem

N Options for Target ‘Template'... Alt+F7
JEAS

Clean Targets
Build Target F7

Rebuild all target files ]
§2 Batch Build

Under tab “Target” set the ARM Compiler to “Use default compiler version 5 via the dropdown list (this is needed for making all files
from the current Nuvoton BSP work together correctly)

2

Code Generation

ARM Compiler: Use default compiler version 5+

Nuvoton MO32KIAAE

Operating system: | None ﬂ I Use Cross-Module Optimization

System Viewer Fil ¥ Use MicroLIB r
MO31AE_v1.svd

[ Use Custom File

Read/Only Memory Areas Read/Write Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size Nolnit

r ROM1: e r RAM1:
I ROMZ: - r RAMZ:
I ROM3: o I RAM3:

on-<chip an-chip

101

Jlal

¥  1romi: [ox0 (xB0000 = ¥ RaMj: [0x20000000 18000 -
™ IROM2: [ momauz [ r

QK ‘ Cancel | Defaults | Help

o Under tab “C/C++” you have to set all the include paths for the project (so that all necessary header files are included correctly)

KA Options for Terget ‘Target 1' X
Device | Target | Output | Listing | User  C/C++ | Asm | Linker | Debug | Uities |

Preprocessor Symbols

Defing |
Undefine |

Language / Code Generation

I Execute-oniy Cods [ Stict ANSIC Wamings: [Al Wamings |

Optimization: |Level 0{00) = ™ Enum Container always int =

[~ Optimize for Time [ Plain Char s Signed ™ No Auto Includes

[™ Split Load and Store Muttiple [~ Read-Only Posttion Independent [~ C99 Mode

[V One ELF Section per Function [ Read-Write Posttion Independent [ GNU extensions
'”Sﬁﬂi [+ \M031_Series_BSP_CMSIS_V3.03.000'Library\CMSIS\Include:. \..\M031_Series_BSP_CMSIS @

Misc |

Cortrols

Compiler |- —cpu Cortex-M0 g -00 —apcs=interwork —split_sections -| ~
:\;trrr‘trr::gl ../../M031_Series_BSP_CMSIS_¥3.03.000/Library/CMSIS/Include -| .

QK Cancel Defaults Help
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o Set the paths to include CMSIS, Device and StdDriver header files
...\MO031_Series BSP_CMSIS V3.03.000\Library\CMSIS\Include
.\..\MO031 Series BSP_CMSIS V3.03.000\Library\Device\Nuvoton\M03 1\Include

.\..\MO031 Series BSP_CMSIS V3.03.000\Library\StdDriver\inc

Folder Setup ? X

Setup Compiler Include Paths:

WCAMD31_Series_BSP_CMSIS_V3.03.0004Library \CM SIS Include
A AMO31_Series_BSP_CMSIS_V3.03. 0000 Librany s Device \Nuveton \MD3 1 Include
MM _Series_BSP_CMSIS_V3.03.000MLibrary s Std Driverting

oK I Cancel

¢ You maybe need to include some other header files in your future projects. Don’t forget to add the correct paths here.

Connect the board and make further settings #

o Ifyou haven’t connected your board via USB to your PC yet, do it now to make the last adjustments before debugging and
programming the code on your board. Make sure to use the USB port on the Nu-Link2-Me part of the board

NUVOTON
NuMaker-M032KI V1.0
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¢ Go to the “Debug” Tab in the “Options for Target...” and select “Nuvoton Nu-Link Debugger” from the dropdown list to use this as

debugger

V)
Device] Target] OLﬂert] Listing] User ] C.-'CH] HAsm
" Use Simulator
I¥ Limit Speedto Real-Time

with restrictions Settings

¥ Load Application at Startup
Inttiglization File:

¥ Run to main()

[ [z |

Restore Debug Session Settings
IV Breakpoints ¥ Toolbox
I¥ Watch Windows & Pefformance Analyzer

v Memory Display v System Viewer

er

Debug | Uites | \
v |se: |Nuvotnn Nu-Link Debugger S }

¥ Load Application at Startup
Inttizlization File:

Restore Debug Session Settings
IV Breakpoints ¥ Toolbox
¥ Watch Windows ™ Tracepoints
¥ Memory Display |¥ System Viewer

¥ Run to main()

B

CPUDLL: Parameter: Driver DLL: Parameter:
[SARMCM3DLL | [SARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:

|DARMCM1.DLL |—pCMD

™ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... ‘

|TARMCM1.DLL |—pCMD

™ Wam if outdated Executable is loaded

OK Canc

Help

el Defaults |

e Open the settings afterwards and set Chip Type to: “M031”

[V

Mu-Link Driver Setup

Debug ] Trace ]
Nu-Link

Chip Select

Driver Version:
ICE Version:

Device Family:

Device ID: Reset:
Port: swW hd
Max Clock TMHz hd

(s (" Ol

Chip Type: -

Connect ’m
Autodetect ¥

Supporting Forum
EM: http ./ Forum nuvaton coms
SC: hitp//www nuvoton-meu com/

oK

Cancel

l

Defaults }

Help

¢ You should now be able to Build and run the code on your board (or make some debugging before)

Step S: Building, debugging and running code #

Build Options (or use dedicated icons on the toolbar):

CV31 1ES
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Project Flash Debug Peripherals Tools SVCS  Window Help

Mew pVision Project.,

Mew Multi-Project Workspace..,
Open Project...

Close Project

I Import
Export
Manage

Select Device for Target ...

Remaove Item

f ,ﬁ\ Options for Target ‘Template'... Alt=F7
Clean Targets
5] Build Target F7
Rebuild all target files
#2 Batch Build
#2 Batch Setup...
@ Translate C:\Users\janzen\Muvoton\Projects\Templatetmain.c Strg=F7
Stop build
Download (or use dedicated icon on the toolbar):
ject | Flash | Debug Peripherals
%Q Download
L Erase
| 1
Configure Flash Tools...
Debug Options (or use dedicated icons on the toolbar):
Debug  Peripherals Tools SVCS  Window  Help
@ Start/Stop Debug Session Strg+F5
Energy Measurement without Debug
o% Reset CPU
Run F5
Stop
Step F11
Step Ower F10
Step Out Strg+F11
Run to Cursor Line Strg+F10
Show Mext Statement
Breakpoints... Strg+B
& Insert/Remove Breakpaoint F9
Enable/Disable Breakpoint Strg+Fo

Disable All Breakpoints in current Target

. O

Kill &4ll Breakpoints in Current Target

05 Support

Execution Profiling

Memory Map
Inline Assembly...

Function Editor (3pen Ini File)...

Strg+=Umschalt+F9
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Conclusion #

If you’ve set up everything correctly and no errors arose, the red User LED (LEDR1) on your NuMaker Board should blink about every one
second.

Now that you’ve gone through the getting started tutorials, make sure to check out also the tutorials on Nuvoton’s NuTool Suite. This tools will
help to reduce development efforts and time.
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