2. Getting Started with NuMaker-M032KI (pt 1)

Introduction #

In this tutorial we will be opening an example project in Keil for the NuMaker-M032KI board and programming it to the board. For this tutorial
you’ll need:

¢ Nuvoton NuMaker-M032KI — Contact us for more info
e MicroUSB Cable

o Windows Computer with Keil Essential or higher or Keil Nuovoton Edition installed
¢ Nuvoton Nu-Link Keil Driver installed

e Nuvoton M031 device packs installed using the pack installer

o Nuvoton Nu-Link Keil driver installer should prompt you to install these

e Nuvoton M031 series BSP installed (also suitable for M032)

CMSIS #

For almost all their of their microcontrollers, Nuvoton provides a Board Support Package which comes bundled with some example code, libraries
(including standard drivers), tools and documentation. All of this is based on Arm’s CMSIS (Cortex Microcontroller Software Interface Standard)
software.

The CMSIS is a vendor-independent hardware abstraction layer for microcontrollers that is based on Arm® Cortex® processors. It defines generic
tool interfaces and enables consistent device support, it provides a simple software interfaces to the processor and peripherals, simplifying
software re-use, reducing the learning curve for microcontroller developers, and reducing the time to market for new devices.

The CMSIS is defined in close cooperation with various silicon and software vendors and provides a common approach to interface to peripherals,
real-time operating systems, and middleware components. It is intended to enable the combination of sofiware components from multiple

middleware vendors.

You can read more on CMSIS on the ARM website.
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https://ineltek.co.uk/contact
https://store.developer.arm.com/store/embedded-iot-software-tools/keil-mdk-nuvoton-edition
https://www.nuvoton.com/tool-and-software/software-development-tool/driver/
https://www.nuvoton.com/resource-download.jsp?tp_GUID=SW1820200914190828
https://arm-software.github.io/CMSIS_5/General/html/index.html

Get the “Template” example project running on the NuMaker-M032KI V1.0 #

The initial getting started project for the M03x Series is the “Template” project. This simple example gives out the message “Hello World” via the
UART. You can check it with a Terminal Tool on your PC

Open the project #

e Open Keil pVision5 on your machine

¢ Got to “Project” -> “Open project...”

Project Flash Debug Peripherals Tools 5SVCS  Window  Help
Mew pVision Project..
MNew Multi-Praject Workspace..,
Open Project...
Close Project

Import
Export
Manage

Select Device for Target ...

Then navigate to the folder where you stored the Board Support Package and open the Template uVision Project file: ...
\MO031 Series BSP_CMSIS V3.03.000\SampleCode\Template\Keil

-

MName Anderungsdatum Typ Grafie
Ist Dateiordner
obj Dateiordner
RTE Dateiordner
(V) Template @Vision3 Project 16 KB

(you can also open the project by navigating to the *“...\M031_Series BSP_CMSIS_V3.03.000\SampleCode\Template\Keil” folder and double-
clicking on the pVisionS Project file without opening pVision IDE before)

When you open this project it is very likely that you get an error message, saying that the preconfigured device is not found.

Error: Device not found -

Device: ‘MO325E3AE
Wendor: ‘Muvoton’

Please update your device selection.

oK

To get this problem solved you have to do two things:
e Migrate Project to Version 5 format...

Project Flash Debug Peripherals Tools SVCS  Window Help

| Mew pVision Project., R # ‘ )] .‘
Mew Multi-Project Workspace...
Open Project...
Close Project

1 Import »
Export »
Manage 3 ﬁ Project Items...

Select Device for Target ... Multi-Project Workspace...

Remove ltem 4 Run-Time Environment...
. e,
: ians for Targe utySwitch'... =
opti for Target ‘BWM_DutySwitch' A=FT o Select Software Packs...
& Reload Software Packs
y CEIECES @ Pack Installer...
y
I—‘ Bl i Migrate to Version 5 Format...
[£45 Rebuild all target files
%2 Batch Build
@2 Ratrh Satin

o Select the correct device via the “Options for target...”
e Open the Options via “Project -> Options for Target..” or via the dedicated Icon on the Toolbar
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File Edit View Project Flash

=" - N @& |
-

Project Flash Debug Peripherals

Mew pVision Project..

Mew Multi-Project Warkspace...
Open Project...

Close Project

1 Import
Export
Manage

Select Device for Target ...
Remove ltem

Options for Target Template'...

Clean Targets

Euild Target

] Rebuild all target files
|42 Baten Build

=

Under the tab “Device” you have to select the MO32KIAAE in this case (which is found under “Nuvoton -> NuMicro M0 Family -> M031)

%]

| Lifib
$3| TIMER_Delay

Debug Peripherals Tools SVCS

Rl A » |
K|az e

Tools  SYCS  Window Help

Alt+FT

F7

Device ]Target] Output] Listing] User ] C/C-H} Asm I Linker I Debug] Ltilities ]

| Software Packs
MNuvoton
MO3ZKIAAE
ARM

Vendor:
Device:

Toolset:

Search: |

MO32FCTAE
MO3ZKGEAE
MO3ZKGBAE
MO3ZKIAAE

MO32LC2AE
MO32ZLD2AE
MO3ZLESAE
MO32ZLGBAE
MO32ZLGBAE
MO3ZLIAAE

=]

Software Pack
Pack: |Muwoton.MNuMicra_DFP.1.3.11
URL:

hittps -/ /www . nuvoton .com/enu/Documents/|

The Nuvaton Cortex-M0 based NuMicro M031/M032 series MCL
features 1.8 ~ 3.6V operating voltage, running up to 48 MHz,

and provides a good solution for the applications that need low-
voltage interface connection operation. This product can be applied
to mobile devices,

application processor connected peripheral controllers. loT sensor
devices, motor control, industrial control, and consumer devices.

0K

Caneel Defaults

Help

Further settings #

Further settings to be done in the “Options for target...” (usually this settings are already preconfigured for the Nuvoton examples, but they might

change when migrating to Version 5; for newer Nuvoton BSP the compiler version 6 maybe also supported)

Set the Code Generation ARM Compiler to “Use default compiler version 5 (Tab “Target”)
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Bl Options for Target Template X
Device Target |0|.rtp|.rl I Listing | User I C;"C+|-| Asm I Linker
Nuvaton MO32ZKIAAE e e i )
ARM Compiler: IUse default compiler version 5 ;I ’
Mal (MHz): [12.0
Operating system: | None LI I~ Use Cross-Module Optimization
System Viewer File: ¥ Use MicroLIB [~ Big Endian
|M:31.AE_-«1.svd J
™ Use Custom File
—Read/Only Memory Areas — Read/Write Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size MNalnit
[~ RoMI: [ [ RAMI: | r
I ROM2: o I~ RAM2: | m|
I~ ROM3: ol I~ RAM3: | r
on-chip on-chip
¥ IRoM1: [0 (80000 o M IRAM1: |2x20000000 I[b('lS{H]} |
[~ IROMZ: Lo [ IRAMZ: | r
ok | cancel | Defaurs | Help

Opt
Devical Targetl Ol.rlpl.rtl Listingl User I C;"CH-I HAsm
" Use Simulator
¥ Limit Speedto Real-Time

with restrictions Settings

w—mk Debugger ;I Settings |“

er Debug | Lities |

—

¥ Load Application at Startup
Inttiglization File:

| e |

Restore Debug Session Settings

¥ Run to main()

¥ Load Application at Startup
Inttizlization File:

| HE=

¥ Run to main()

Under tab “Debug” select “Nuvoton Nu-Link Debugger” from the dropdown list to use it as debugger for the project

Restore Debug Session Settings
¥ Breakpoints ¥ Toolbox ¥ Breakpoints ¥ Toolbox
¥ Watch Windows & Performance Analyzer ¥ Watch Windows [~ Tracepoints
¥ Memory Display ¥ System Viewer ¥ Memary Display ¥ System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
[sarmcHaDLL | [sarmcma.DLL | .
Dialog DLL: Parameter: Dialog DLL: Parameter:

IDARMCW.DLL I-pCMD

ITARMCM1.DLL I-pCMD

[~ Wam ff outdated Executable is loaded

™ Wam if outdated Executable is loaded

Manage Component Viewer Description Files ... |

ok | o cCencdl | Defauts |

Connect the board #

To later check the given out message via a terminal tool you have to switch on the virtual COM port on the board, by turning on Switch 1+2 on the
VCOM Switch (Before connecting the NuMaker board to your PC via USB):

You can now connect the NuMaker-M032KI to your PC with a USB cable.
board.

Make sure you’re using the port on the Nu-Link2-Me Debugger on the
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Buildandrun the code #

You’re now ready to build the code and debug it or download it directly to the target.

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

Project  Flash Debug Peripherals Tools SVCS  Window
Mew pVision Project..

Mew Multi-Project Workspace...

Open Project...

Close Project

I Impaort
Export

Manage

Select Device for Target ...

Help

d Remove [tem
\ dﬁ\ Options for Target ‘Template'... AlE=F7
Clean Targets
Build Target F7
Rebuild all target files
2 Batch Build
§2 Batch Setup...
@ Translate Ch\Users\janzen\Muvoton'\Projects\Template\main.c Strg=F7
Stop build
Download options (or use dedicated icon on the toolbar):
ject  Flash Debug Peripherals Tools
%Q Download F8
L Erase
|
Configure Flash Tools...
Debug Options (or use dedicated icons on the toolbar):
Debug Peripherals Tools SWVCS  Window Help
@ Start/Stop Debug Session S5trg+F5
) Energy Measurement without Debug
2% Reset CPU
Run F5
Stop
Step F11
Step Over F10
Step Out Strg+F11
Run to Cursor Line Strg+F10
Show Mext Statement
Ereakpoints... Strg+E
@& Insert/Remove Breakpoint =)
Enable/Disable Breakpoint Strg+F9
(5) Disable All Breakpoints in current Target
pjﬁ Kill &l Breakpoints in Current Target Strg+Umschalt+F9
05 Support
Execution Profiling
Memory Map
Inline Assembly...
Function Editor (Open Ini Filg)..,
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It might happen that Nu-Link driver version and debugger version on the board do not match. Then you have to update the firmware on the board.
Just follow the instructions.

Check the COM port for “Hello World” message #

After flashing the MCU you can check the given out message on the VCOM port with a terminal tool you like. Just open your Device Manager to
check for the corresponding COM Port (look for Nu-Link2 Virtual Com Port)

B Akkus

~ E Anschlisse (COM & LPT)
ﬁ Mu-Link2 Virtual Com Port (COM3)
I Audio, Video und Gamecontroller

Then open your Terminal Tool (e.g. HTerm) and connect to the COM port of your board with a Baud rate of 115200 (8-bit data; parity: none; stop
bits: 1 bit). You have to reset the MCU by pushing the nReset button on the board to get the message:

[t

File Options View Help

|| Disconnect | Port|cOMS v][R] Bsud[115200 | Datalg v| Stop|1 | Parity|Nane | [CTSFlow control

B . .

£ Rx 18] [ Reset| - | 0] Reset i count[0 |3 l:l Reset ||© Newline at |None e

! [Clearreceived | | FAscii [JHex [IDec [IBin |} | Save output|/~| ? Clclearat [0 %] |7 Nevinesveno — [2/¢ Bautoscroll []show errors
Sequence Ovenview ' X|| Received Data

1 5 10 15 20 25 30 35 10 a5 50 55 60 €5 70
Hello Worldyw

Selection (=)

Input control

Clear transmitted [ Asci [JHex []Dec []Bin Send on enter None — ~ Send file DIR  RTS

Type |ASC  « | |

Transmitted data
1 o 10 15 20 25 30 35 a0 a5 50 55 &0 &5 70 75

History -/0/10 Connected to COMS (b:115200 d:8 5:1 p:None)

For more information on the Board and other IDEs check the dedicated webpage on Nuvoton’s website (you’ll find the User Manual under “Quick
Start” tab -> point 6.).

Conclusion #

Now you’ve gone through part 1 of the tutorial, you’re ready to take Getting Started with NuMaker-M032KI part 2 or one of our more advanced
tutorials.
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https://www.nuvoton.com/board/numaker-m032ki/?index=0
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