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NuMicro® Family
VS Code
Quick Start Guide

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NuMicro microcontroller based system
design. Nuvoton assumes no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.

www.nuvoton.com
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1 INSTALLATION VS CODE AND EXTENSIONS
1. Download VS Code from https://code.visualstudio.com and install it.

2. Launch VS Code and click Extensions in the Activity Bar.

3. Text “Nuvoton NuMicro Cortex-M Pack Extension” in search bar. Click the “Install” button
to install.

File Edit Selection View Go Run Terminal Help
EXTENSIONS: MARKETPLACE
nuvoton

Nuvoton NuEdgeWise

Restart Extensions

Install

£ Nuv Restart Extensions  Install

Nuvoton-Cortex-Debug &

Restart Extensions  Install

Nuvoton NuMicro Cortex-M Pack 238
Nuvoton NuMicro Cortex-M Pack integrates e...
# Nuvoton Install

®
@
@
@
@
@
@
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2 GET STARTED WITH A SAMPLE PROJECT

1. Click “File” menu and select “Open Folder” in the toolbar.

File |Edit Selection View Go

MNew Text File
MNew File...
New Window

New Window with Profile

Open File...

Open Folder... Ctrl+K Ctrl+O

2. Select the "VSCode" folder of a sample project to open the project.

Open Folder
+ A bsp » SampleCode > Template Project
Organize ~ New folder

- - Name Yate modifie
& OneDrive - Nuvott Name Date modified

& This PC

File folder
B 2R ’ File folder
B ke /2972025 2:08 File folder

¥ 3D Objects
M Desktop

B Documents M vscode 10/29/2025 2:18 PM File folder
Downloads

Music

¥ Local Disk (C)

Folder; |VSCode

-
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3. Right-click “vcpkg-configuration.json” file and select “Activate Environment”
command. (Please use private network connection.)

File Edit Selection View Go -° VSCode [A

@ EXPLORER

+ OPEN EDITORS

X main.c C\gi SampleCode\Template\...

v WSCODE

gasade SET_UART@_RXD PB8()
out SET_UART@ TXD PBS
tmp

.clangd

post_build.py

Project.cbuild-idx.yml .

F’rc::iect.cbuild-pac-k.j,fml Open Preview

Project.cbuild-setyml Open to the Side
Project.cproject.yml| Open With...
Project.csolution.yml Reveal in File Explorer
Project.Release+ ARMCLANG.cbuild Open in Integrated Terminal
Project+ ARMCLANG.cbuild-run.ym

{} vcpkg-configuration.json Activate Environment

4, Check OUTPUT terminal at the bottom. It will download and install the requires tools.

Arm Tools
Updating registry data from htt i C t
[1/6] Installing arm:tools/ki
Downloading https://cmake.org/files/v3 C -zip...

9
Unpacking

[2/6] Installing arm:tools/ni

Downloading htt ja- nja/releases/download/v1.12.8/ninja-win.zip...

Unpacking P ols.ninja-build.ninja-1.12.0-
7f71a88df5bd059da11417) . zip. . .

> OUTLINE
> TIMELINE

5!

EARCH RESULTS
X | ®oA0o Wo  Qloadings
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5. Click CMSIS icon in the Activity Bar.
Then click “Views and More Actions...” button.

File Edit Selection View Go Run Terminal Help

CMSIS:PROJE.. & > IF {3 £ - main.c
> {} Device: NuvotonzM Views and More Actions... > b
v B ProjectRelease + ARMCLANG

IO cmsis

D Library

LD User

IO linker

>
>
>
>

&

&

CMSIS

6. Select “Select Active Solution from workspace” command.

Clean all out and tmp directories

Rebuild solution

Erase device
Load application to target
Run application

Target Information
Refresh (reload packs, update RTE)

Select Active Solution from workspace

Create a Solution

Convert pVision project to CMSIS solution

Search Ctrl+Alt+F

Help
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3 MANAGE ARM LICENSE

1. Click “Manage Arm License” button in the pop-up window at the bottom right.

The current kspace uses

compiler armclang”®,
"debuggers/arm/armdbg"” that require an Arm license to

operate.

Source: Arm Te ironment Manager Manage Arm license Cancel

2. Inthe search bar at the top, select "Activate or manage Arm licenses" command from the
available options.

Activate Arm Keil MDK Community Edition

Non-commercial free of charge

or manage Arm licenses

3. Get Keil MDK License ID code.
1) Navigation to Official Website.

nUVOTon Support Foundry Service About Nuvoton ESG Nuvoton Partr

Products v Applications v Software and Tool v Product Related Information v Al Discovery

fsomeas and ol

Keil MDK Nuvoton Edition — Full Cortex-M

| Evaluation Board v &
| Debugger and Programmer v © Overview FAQ - Unable to successfully activate
| Software Tool v
| Board Support Package (BSP) v Arm and Nuvoton provide software developers with a free-to-use professional tool suite for commercial
Edition — Full Cortex-M, including support for all Nuvoton devices based on Arm® Cortex-M processor «
| BSP and Example Code v MO0, MO+, M23, M33, M4, M55, M7, and M85.
| IDE and Nu-Link Driver v This edition includes all tools and software components provided with Arm Keil MDK v8, including the A
Studio Pack - the Visual Studio Code extensions, Keil pVision and debugger.
Keil MDK Nuvoton Edition — Full
Cortex-M This free service is available for use with Keil MDK Version 5.37 or later and only supports the Arm Cor
Keil Download Click here to Apply_for License (valid till September 25, 2027)
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2)  Fill out the form.

Apply for Keil MDK Nuvoten Edition — Full Cortex-M

First N Crveat *
Last Name™ Phonc
Company { Craanization Industry
duntry
Jals Tk * Apacaion®
~ Application -
Region / Country oc fogion Semws
SelecRegion - ¥ | - Courryor region - ¥ SeleciLine v Sele Cotegory
Part o

State: ) Fromnoe

NUVOTON Privacy Pollcy

NUVOTON Privacy Pasey
Lk mosted Jute 01 2423

e e otk
e sengtonn
| e s | et Nuvale! S Privacy Poicy
A me &5 MyNNoton member
W e et sy weapcnova oy Bt Navston e of U Pivacy PRy, ce -euies 4 v e 5 e it e i e o e K MOK Moo £ - Fall € orben .ot f s st bt
tyou 3

aris (5u<h a8 un2etarzad use of your 260Ut B 3 thET Baty), Nuroton Techealogy has e rgh 12 sussend. pan
ey

3) Check mailbox and fill in the License Server.

A, Arm License Management Utility

Activate with: O Activation Code ® License Server

Activate your product

Enter your license server address:

Query
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4 CONFIGURE THE DEVICE

1. Install Nuvoton Nu-Link Keil Driver.

2. After installing the Keil driver, please check the box to install the Nu-Link USB Driver.

E’ Setup - NuMicre Nu-Link Driver for Keil

Completing the NuMicro Nu-Link
Driver for Keil Setup Wizard

Setup has finished installing NuMicro Nu-Link Driver for Keil on
your computer. The application may be launched by selecting
the installed icons.

Click Finish to exit Setup.

Install Mu-Link USE Driver 1,11 {optional)

EM: http:/iforum.nuvoton. com

3. Installation complete in Windows Device Manager.

i MNuvoton Nu-Link2 CMSIS-DAP
¥ Muvoton Mu-Link2 WebUSE

4. Click “Device Manager” icon in the Activity Bar to open the Device Manager.

File Edit Selection View

DEVICE MAMAGER: DEVICES

No devices found

Add Device
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5. Connect device to your computer over USB.
The Device Manager detects the board and displays a pop-up message.
Press OK in the pop-up message and use it.

Device Mu-Link2 CMSIS-DAP has been detected, would you

like to use it?

source: Arm Device Manager

6. Press OK in the pop-up message and configure this device.

Would you like to configure this de

Source: Arm Device Manager

7. Text “nuvoton” in search bar and select corresponding CMSIS pack for the device.

Enter a CMSIS pack for the device

n uvc:‘[c:rl
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8. Text your “device model number” in search bar and select your target device.

Enter a device name to use from the CMSIS pack

NUC121
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5 RUN THE SAMPLE PROJECT

1. Click “CMSIS” icon in the Activity Bar.

File Edit Selection View Go

> 1} Device: Nuvoton:

v B Project.Release+A
IO cmsis
LD Library
LD User

LD linker

CMSIS

2. Click “Build” button.

OUTPUT G CON TERMINAL 5 EMORY X 5 VONITOR Heudv +~ 0 @

(1/1) Building context: "Project.Release+ARMCLANG™

Using AC6 V6.24.0 compiler, from: ‘c:/Users/klchiue/.vcpkg/artifacts/2139c4Ac6/compilers.arm.armclang/6.24.0/bin/*
Building CMake target ‘Project.Release+ARMCLANG'

[1/8] Building C object cMakeFiles/Group_Library.dir/C_/git/bsp/Library/StdDriver/src/sys.o

[2/8] Building C object CMakeFiles/Gr r/C_/git/bsp/Library/Device/Nuvoton/M55M1/Source/startup MS5M1.0
[3/8] Building C object cMakeFiles/Group c . /git/bsp/sampleCode/Template/Project/main.o

[4/8] ilding C object CMakeFiles/Group Library.dir/C_/git/bsp/Library/StdDriver/src/retarget.o

[5/8] Building C object CMakeFiles/Group CMSIS.dir/C /git/bsp/Library/Device/Nuvoton/M55M1/Source/system M55ML.0
[6/8] Building C object CMakeFiles/Group Library.dir/C_/git/bsp/Library/StdDriver/src/uart.o

[7/8] Building C object CMakeFiles/Group Library.dir/C_/git/bsp/Library/StdDriver/src/clk

[8/8] Linking C executable C:\git\bsp\SampleCode\Template\Project\vscode\out\Project\ARMCLANG\Release\Project.axt
Program Size: Code=9220 RO-data=1064 RW-data=16 ZI-data=4164

Executing: Project.Release+ARMCLANG-HelloPython
Python 3.12.4

Build summary: 1 succeeded, @ failed - Time Elapsed: €@:00:09

mpleted: cbuild succeed with exit code @
Build complete
Terminal will be reused by tasks, press any key to close it.
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3. Click “Load & Run” button,

TERMINAL % cMsiS Load -Task v/ +~ [ @

n Executing task: pyocd load --probe cmsisdap: --cbuild-run c:\git\bsp\SampleCode\Template\Project\vSCode\Project+ARMCLANG. cbuild-run.yml

Loading C:\git\b: ampleCode\Template\Project\VSCode\out\Project\ARMCLANG\Release\Project.axf [load cmd]

Erased 16384 bytes (2 sectors), programmed 10752 bytes (21 pages), skipped @ bytes (@ pages) at 19.13 kB/s [loader]
Terminal will be reused by tasks, press any key to close it.

4. Click “Load & Debug” button. ﬂ
The debugger stops at the main function.

File Edit Selection View Go e [Administrator]

RUNANDDE.. [> CMSISDAv % ---

“ VARIABLES 97T ¥ T OO te > main.c
 Loal

> Global

> Static: ./main.c SET_UART@_RXD_PB8();

> Registers SET_UART@_TXD_PB9();

SYS_LockReg();
main(

SYS_Init();

InitDebugUart();

v CALL STACK Paused on breakpoint
main@ 01e18 Cy/git/bsp/Sampl...

v BREAKPOINTS
> XPERIPHERALS

> CORTEX LIVE WATCH
X ®0A0 £ CMSIS DAP@pyOCD (launch) (VSCode)  $85 ARMCLANG 3 Arm Tools: 6 Hardware Success Kit (Early Access) Ln60,Col1 Spaces4 UTF8 CRIF {}c & 0

5. Click “View” menu and select “Command palette” item in the toolbar.

File Edit Selection | View | Go Run Terminal Help

Command Palette... Ctrl+Shift+P

RUN AND DEBUG [
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6. Text “Nuvoton:Open PinView” in search bar to open PinView tool.

SYS->GPB_MFPL PB_MFPL_PBGMFP_UART® RXD | SYS_GPB_MFPL_PBIMFP_UARTO T’

main()

SYs_Unlockreg();

SYS_Init(

SYS_LockReg(

UART_Open(UARTO, 115200);

printf("si D
printf("p Input Ar

me

(< H

ntf
getchar();

printf(“%c\n”, ch);
} while (1);

pr
ch

NuTool - PinView X

o)

il 2 H a 2 O
2 = ° =3z
£ = = 3
2 s g 3 =
< 2 B
] g sgle s
§ E b1 g9 2
E 2 33223
D B2z REBERS
Sz FZR2RFLoLC R
833w 2afbfaszfsal
IR RS RA{RA | RS(RS 1 1 NIRS[RS
z|lzl=zllz]=l[=zll= =] =] z)=zlz]=
sasstearsesesgferse
'ADC_CHO, SPI0_SS, UARTO_NRTS, USCI0_CTLO, PD.O | == H| 49 32(Hes
1, SPIO_CLK, TMO_EXT, UARTO_RXD, USCI0_CLK, PD.1 | «=H| 50 31(He—
H2, SPIO_MISO, TM3, UARTO_TXD, USCI0_DAT1, PD.2 [Je | 51 30[H—
P10_MOSI, TM1_EXT, UARTO_NCTS, USCI0_DATO, PD.3 [ == H| 52
PWM1_CHS, SPI0_SS, UARTO_nRTS, USCIO_CTLO, PD.4 53 28|H
A0C crs, 3w chis, Po.5 [ 4 P
BPWM1_CHS, INT1, TMO_EXT, PB.15 | == H| 55 26(H e
BPWM1_CH3, TM3, XT_OUT, PF.O 56 NUC121 SCZAE 25|H—

BPWM1_CH2, TM1_EXT, XT_IN, PF.1

NRESET

ADC_CHE, BPWIM1_CH3, 120_SDA, P2 [==H] 61

ADC_CH7, BPWM1_cH2, 12c0_scL, pr3 [ H| 62
vss 6

ADC_CHg, BPWM1_Cri1, TMo, PB.8 [ H]| 64

o

€

9

570w vi-ad [0

oav erad [ H| z

5700w 'z ad [

privas ‘ova [ = H| s

ionsn ‘svad [ A
privas ovaa [SH]| 8
prmas 1raa [ Sl 6
ovnds vad [ H] €L
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PB.9, PWMO_CHé, SPI0_125MCL
PB.10, PWIMD_CHS, 5910 125MIC
PC.0, PWAA1_CHO, SPI0_SS, TM
PC.1, PWM1_CHI, SPID_CLK, UA
PC.2, 1261 SCL PWM1_CH2,
PC.3, 12C1_SOA, PWNY_CH3, 57

PC.4, PWM1_CH4, SPIO_IZSMCL

P, PUWA1_CHS, UARTO TXD
PB.3, PYIM1_CH3, ThI3_EXT, U2
PB.2, PWM1_CH2, TM2_XT, U
PB.1, PWAT_CHI, UARTO TXD

PB.0, PWM1_CHO, UARTO_RXD




NnNUvVOoOTON
 a——_—_—_—_—-5rGct-t-_——__,

REVISION HISTORY

Date Revision Description

2025.11.06 1.01 1. Initial version.
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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.

Please 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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