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1 OVERVIEW

This document describes the firmware development environment used to build an application in
the NuMaker-M2351 board and how to use board supporting package (BSP) including necessary
drivers to develop applications with M2351. The guidelines on how to build the sample code of
BSP are also included.

2 BOARD SUPPORTING PACKAGE (BSP)

The BSP contains M2351 driver, library and sample code. The driver is based on CMSIS. The
libraries are smart card library and USB host library. All peripheral sample codes are provided to
help user to understand how they work and how to use them. Furthermore, the TrustZone sample
code is also included in the BSP. The detailed information of the BSP materials can be found in a
readme file in the BSP root directory.

4 | MZ2351BSP

| Document
4 | Library

> ). CMSIS
> | Device
> L. NuMaker
> | SmartcardLib
> ). StdDriver

> b, UsbHostLib
4 | SampleCode
> | AttackCountermeasures
> | CardReader
> ). Hard_Fault_Sample
> L. NuMaker
> | PowerManagement
> | Semihost
> ). StdDriver

> | TrustZone

> | XOM
4 | ThirdParty
> | Alibaba_TEE_Air
> 4. Crypto
> L. emWin
> ). Fatfs

Figure 2-1 M2351 BSP Folder Structure
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3 INSTALLING TOOL DRIVERS

The NuMaker-M2351 board has built in with Nuvoton Nu-Link ICE on board. By default KEIL, IAR and
GCC project settings, the Nu-Link ICE is used to download and debug the sample code. In order to let
Nu-Link ICE works with the IDE, user needs to install the Nu-Link KEIL/IAR or OpenOCD driver and
connected to the Nu-Link ICE via the USB cable.

In addition, if user wants to M2351 back to factory default state, ICP Programming Tool should be
installed and connected with Nu-Link ICE via USB cable.

Since the M2351 architecture is based on Arm®-v8M with TrustZone® inside. It is recommended to use
KEIL MDK Plus/Pro V5.20 or IAR EWARM V8.30.1 or GNU Nuvoton Eclipse V1.01.010 and later
version.

Moreover, Nuvoton has provided free-to-use IDE environment which is called Free Keil MDK Nuvoton
Edition for MO/M23. It is free development IDE tool for all MO/M23 based MCU of Nuvoton. Users can
use the Product Serial Number (PSN) “RUUCW-Q9G7H-ZK65W” to activate MDK for Nuvoton Cortex-
MO0/M23 family. To install and activate Free Keil MDK Nuvoton Edition for MO/M23, please follow the
steps as below:

B Link to http://wwwz2.keil.com/nuvoton/M0-M23.
User can download Free Keil MDK Nuvoton Edition for MO/M23 by clicking “Download MDK
Core”.

J [3'] MDK for Nuvoton Cortex-...

ArmekeEiL

A  Products Download  Events Support  Videos

Home / MDK / Nuveton / Keil MOK Nuvoton Edition — Cortex-M0/M23

Learning
nuvoTon s Platform

Keil MDK Nuvoton Edition

Installation & Activation

Arm provides software developers working with Nuvoton devices based on the Arm Cortex-M0 and M23 processors with

& Quick Links
a free-to-use professional tool suite

= Nuvoton
The free Keil MDK Nuvoton Edition — Cortex-M0/M23 edition includes the Arm C/C++ Compiler, the Keil RTXS real- =@
time operating system kernel, and the pVision IDE and debugger.
If you wish to program also Nuvoton's Arm Cortex-M4 based devices, purchase the Keil MDK Nuvoton Edition — = MDK
Cortex-M0/M4/M23 online. = Device list
cy Policy Update
Amn's Privacy Policy has been I # Download MDK Core I
updated. By conlinuing to use our
sent fo Arm’s
ISe review oul ;.
sl Product Serial Number (PSN)
collection, use and fransfers
of your data. To activate the free Keil MDK Nuvoton Edition — Cortex-M0/M23, use To activate the Keil MDK Nuvoton Edition — Cortex-M0/M4/M23, visit
e the following Product Serial Number (PSN). For more details on how to Arm's online store and buy the extended Nuvoton edition. You will
Accept and hide this message
activate MDK, please refer to the Activation guide below. receive a PSN that you can use in the activation step

RUUCW-QSGTH-ZK65W

Figure 3-1 Download Free Keil MDK Nuvoton Edition for MO/M23
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B Afterinstalling Free Keil MDK Nuvoton Edition for MO/M23 done, open Keil MDK and select
“File>License Management...” to enter license management.

A C:\BSP\2018\1015\m2351\M2351_bsp\SampleCode\NuMaker\Blinky\Keil\Blinky.uvprajx - pVision [E=EER
- - - — [ Ne— -
Edit View Project Flash Debug Peripherals Tools SVCS Window Help
M new.. cren || |® oo om| = EE G| @ oenu Ha® a-|le o &&= 2
= Open Ctrl=0 . —
EEIN R A
Close
) - X
= save Ctri=5 B mema
cove As 65 UARTO->BAUD = UART_BAUD MODE2 | UART BAUD MODE2 DIVIDER(_ HIRC, 115200); A
66
G save All 67 |}
&8
Device Database... 69
I License Management.., I -
71 int main()}
Print Setup... T2 =i
& Print.. Ctri=P ;: SY5_UnlockReg () ; |
Print Preview 75 5YS_Init():

Figure 3-2 Open Keil MDK and Enter License Management

B Select “Single-User License” tab, and click “Get LIC via Internet”.

r B
License Management u

Single-User License | Foating License | Floating License Administrator | FlexLM License |
— Customer Information Computer 1D
R oo o
Compary:  [Microsoft [ Gelcvamemet. ||
Email: ISFWU@nu\roton.com
Product | License |D Code (LIC)/Product varant | Support Period |
|
|
| |
|
| |
: Mew License |0 Code (LIC): Add LIC Uninztall...
-
Close | Help

———— — F

Figure 3-3 Get LIC via Internet
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B Fill in personal information. PSN should be “RUUCW-Q9G7H-ZK65W”.

Enter Your Contact Information Below

Computer ID (CID):  cia01 [N

Product Serial # (PSN). RUUCW-Q9G7H-ZKE5W

PC Description:

Enter 3 description of the PC on which this license is registered
For example: LAB PC, Office Computer, Laptop. John's PC, etc

First Name:
Last Name:
E-mail:
Company:

Address:

Figure 3-4 Fill in Personal Information
B Click “Submit ” button.

We will process your information in accordance with the Download section of our Privacy Policy.

Figure 3-5 Submit Personal Information

B Get License ID Code from user’s email.

From: licnar @keil. com
Tao: & M520 SFWu

]

Subject: Keil Product License

Thank you for licensing your Keil product. Your License ID Code (LIC) is printed below. Print a copy of this e-mail to keep for your records.
MDK-ARM Cortex-M0/M23

For Nuvoton Only
Support Ends 30 Sep 2021

pcDescription  : CIADL [
Computer D (ciD): CIADL- [

pEerTre——— ||

To activate your Keil product, copy the License ID Code (LIC) and paste it into the New License 1D Code input field on the Single-User License

This is a special product version. Please install it in a new folder if you already use another installation of &micro;Vision.

Figure 3-6 Get License ID Code
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B Open License Management, select “Single-User License” tab, and fill in the License ID
Code.

S5

License Management

ingle-User License | Foating License I Floating License Administl?:ﬂorl FlexLM License I

— Customer Information Computer ID———————————
Name: [SF Microsoft {C'Di |cmm-
Company: |Microsaf Get LIC via Intemet... |
Email: IS FW U@nuveton com
Product | License |0 Code (LIC)/Product variant | Support Period |

New License 1D Code (LIC): FFBNM—XQDNE_I Add LIC | Urinstall .

Close | Help

Figure 3-7 Set License ID Code
m  Click “Add LIC” button.

S

License Management

Single-User License | Floating License I Floating License Administrator | FlexLM License |

—Customer Information Computer ID——————
Name: [SF Microsof (C'Di |C|J‘\D1-
Comparry:  [Virosoft Get LIC via Inteme... |
Email: ISFWU@nuvoton.com
Product | License 1D Code (LIC)/Product variant | Support Period |

MNew License 1D Code (LIC): IFFSNM-XQDNE_ | Add LIC Uninztall . |

Close | Help

Figure 3-8 Add License ID Code
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B Finally, the license is active and successful message is shown.

License Management

Single-User License | Floating License I Floating License Mministmtorl FlexLM License I

—Customer Information ComputerID———————
Name:  [SF Microsoft {C'Di [ciao 1
Compary:  |Vicrosoft Get LIC via Intemet... |
Email: ISFWU Enuvoton.com

Product | License ID Code (LIC)/Product variart Support Period
MDK-ARM Cortex-M0/M23 for Nuvoton FFENM-XQ0N Expires: Sep 2021

Mew License 1D Code (LIC): |FFBNM-XQONEG Add LIC I Urinztall...

I " LIC Added Sucessfully = I -

Cloze | Help

Figure 3-9 License is Active

®  Install Nu-Link KEIL/IAR driver:
To use Nu-Link ICE with M2351, please install the Nu-Link driver by double clicking the installer

file.

Mame Date modified Type Size

2018/7/25 T4 03:34 Application 45,624 KB

@ Mu-Link IAR_Driver 2.05.6785.exe
2018/7/25 T4 02:19 Application 54,425 KB

ﬂ MNu-Link_Keil_Driver 2.05.6785.exe

-
Select Setup Language M

| Select the language to use during the
’ Ao installation:
v

English

Figure 3-10 Nu-Link KEIL/IAR Driver Installer

®  Install OpenOCD:
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GNU Nuvoton Eclipse installer includes the installation of Eclipse and OpenOCD. To use Nu-Link
ICE with M2351, please install default components by double clicking the installer file.

-

MName Date modified Type Size

L:E. GNU_Nuvoton_Eclipse_V1.01.010_Setup.exe 2018/4/2 T 04:34 Application 463,407 KB

1% GNU_Nuvoton_Eclipse_V1.01.010 Setup = S

-

Welcome to the
GNU_Nuvoton_Eclipse_V1.01.010
Setup Wizard

This wizard will guide you through the installation of
GNU_Muvoton_Eclipse_V1.01.010.

It is recommended that you close all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboet your
computer.

Click Mext to continue.

[ Next = ll Cancel

Figure 3-11 GNU Nuvoton Eclipse Installer

I GNU_Nuvoton_Eclipse_V1.01.010 Setup = S
Choose Components
Choose which features of GNU_Nuvoton_Eclipse_¥1.01.010 you want to install. ﬁ

Select the components you want to install.

Select compenents to install: Description
Eclipse
Open0CD
Packs
Start Menu

Space required: 460.3MB

l < Back H Install ][ Cancel
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Figure 3-12 Default Components

® Install NuMicro ICP Programming Tool:
To use tool functions, please install the ICP Programming Tool by double clicking the installer
file.

Mame Date madified Type Size

ﬁ MNuMicro ICP Programming Tool 2.05.6785.exe  2018/7/25 T 02:43 Application 37,838 KB

Select Setup Language u

Select the language to use during the
installation:

|English v|

Figure 3-13 NuMicro ICP Programming Tool Installer

® Install M2351 KEIL Software Pack:
In KEIL MDK, It is necessary to update Nuvoton KEIL Software Pack to support M2351. In
uVision5 IDE environment, click the “Pack Installer” icon to open the pack installer.

| & @] 2 o | ™ om oM EE G M-
v & BB e [

@ Pack Installer

=
i &

I:1| %§| Secure

Install or update Software Packs
that contain Software
Components

E":E WorkSpace
% Project: Secure

w4 Project: Nonsecure

Figure 3-14 Pack Installer

Select “Devices” tab and click “Nuvoton -> M2351”, then “Nuvoton:NuMicro_DFP” will be shown
on Packs. Please install latest version by click “Install” or “Update” button.
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@ Pack Installer - C\Keil_v5\ARM\PACK
File Packs Window Help
2 | Device: Nuvoton - M235TKIAAEES
14 Devices r Boards I b (|4 Packs r Examples I b
Search: - X Pack Description
Device /| Summary = Device Specific M2351KIAAEES selected
& % Nordic Semiconductor 13 Devices -] mhummupw Nuvoton ARM Cortex-M Nu
Nuvoton 487 Devices iLaUE TE-08-20)
15D Family 6 Devices 1.21(2018-04-13) # Remove | Nuvoton ARM Cortex-M NuMicro Family Devi
NuMicro Family 477 Devices 112 # Remove | Nuvoton ARM Cortex-M NuMicro Family Devi
=) & AU9110 1 Device Previous Nuvoton:NuMicro_DFP - Previous Pack Versio
7% Generic 6 Devices - Generic 33 Packs
i 4 MO51 32 Devices ~-ARM:AMP _ Install Software components for inter processor con_|
2% Mosss 4 Devices ARM:CMSIS » _Update | CMSIS (Cortex Microcontroller Software Inter
2 %% Mds1 68 Devices = ARM:CMSIS-Driver # Update | CMSIS Drivers for external devices
2 %% M4g0 23 Devices ~ARM:CMSIS-Driver_Valida..| % _Install CMSIS-Driver Validation
2% Mosig 4 Devices ARM:CMSIS-FreeRTOS »_Install Bundle of FreeRTOS for Cortex-M and Cortex
% Mosio 5 Devices ARM:CMSIS-RTOS Valida Install__| CMSIS-RTOS Validation
L e JAQSE4 S.Deyices ~-ARM:mbedClient =‘ Install ARM mbed Client for Cortex-M devices
4 M2351 4 Devices ARM:mbedTLS % _Install ARM mbed Cryptographic and SSL/TLS libran
@ M2351KIAAE ARM Cortex-M23. 64 MHz. 96 kB RAM. 512 kB.. ARM:minar Install mbed OS Scheduler for Cortex-M devices
& CIAA ARM Cortex-M23. 64 MHz, 96 kB RAM. 512 kB.. ~-ARM:TFM > _Install Trusted Firmware-M (TF-M) is the reference ir
8 M2351SIAAE ARM Cortex-M23. 64 MHz, 96 kB RAM. 512 kB Huawei:LiteOS € Up to da.] Huawei LiteOS kemel Software Pack
a M2351ZIAAE ARM Cortex-M73. 64 Mz, 96 kB RAM. 512 kB.. ] Keil-ARM Comniler & lindate | Keil AF]M Camniler evtensinns for ARM rnzrlil
Output X
Update available for Keil:V2M-MPS2_CMx_BSP (installed: 1.3.0, available: 1.7.0) -
Update available for Keil:V2M-MPS2_IOTKit_BSP (installed: 1.3.0, available: 1.4.1)
Update available for Nuvoton:NuMicro_DFP (installed: 1.2.1. available: 1.3.0)
Ready [ onme

To install software pack offline, user can open “Pack Installer”.

Then, use “File -> Import...” to install Nuvoton KEIL software pack.

@Impon Packs — - - - ~M
@©-|| » Computer » OSDisk (C) » Temp ~[ 4 ||| Search Temp I

Organize ~ New folder

Name Date modified Type Size

] Libraries
= | |8 Nuvoton.MuMicro_DFP.1.2.1.pack 2018/4/12 T4 03:41 uVision Software Pack 26,690 KB|

.°. Documents
4. Music

2= Pictures
§ Videos

‘& Computer
& 0SDisk (C)
= PUOO (\\nthcr

4 prishare (nuve =

@ Network

File name: Muvoton.NuMicro_DFP.1.2.1pack - ISoftware Pack - PACK (*.zip; VI

[Copen ] [ cone |

Figure 3-15 M2351 Software Pack File
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4 BLINKY SAMPLE CODE
The Blinky sample code is a simple code to toggle LED on/off around the NuMaker-M2351 board.
The project file is located at:
bsp\SampleCode\NuMaker\Blinky\Keil\Blinky.uvprojx (For KEIL MDK)
or
bsp\SampleCode\NuMaken\Blinky\lAR\Blinky.eww (For IAR EWARM)

or

bsp\SampleCode\NuMaker\Blinky\GCC (For GNU Nuvoton Eclipse)

) Connect the Nu-Link ICE on the NuMaker-M2351 board to PC with USB

L‘uvun.n‘-»nu

5 oA
!QWIFLModuIe
s

)
wo 32 €
.

Figure 4-1 NuMaker-M2351 Board

The Nu-Link ICE has a Virtual COM port function for debug messages. After connecting Nu-Link,
user can find VCOM on hardware manager in Windows PC.

Notel:

Nu-Link driver (KEIL or IAR) should be installed first before using the VCOM.
Note2:

The ISW1 needs to be set as below to enable VCOM function of Nu-Link ICE.

< -
5 0 X X
O O

€Inoo

o[58}

Figure 4-2
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£ Device Manager [E=8(EcR(*>=
| Eile | Action View Help

&= || 0

4 :a OAMNBED2318

> 23 Batteries

- 8| Biometric Devices

M Computer

— Disk drives

B Display adapters

’:’ﬁ Human Interface Devices

g IDE ATASATAPI controllers

%5 Imaging devices

= Keyboards

-] Memery technelogy driver

--B Mice and other pointing devices
B Monitors

¥ Network adapters

473 Ports (COM & LPT)

. L3 Nuvoton Virtual Com Port (COM3]
> |} Processors

b -%| Sound, video and game controllers
b M Systermn devices

- B Universal Serial Bus controllers

T W W W W W W W W W

=

Figure 4-3 Nuvoton Virtual COM Port
A terminal tool can be used to open the Virtual COM port to monitor the M2351 debug message.

® Reset to factory default state:
User can use full chip erase function to reset the NuMaker-M2351 board to factory default state
by ICP Programming Tool by the following steps:

1. Double click the “NuMicro ICP Programming Tool.exe” to run ICP Programming Tool.
2. Select target chip as “M2351 Series” and then click “Continue >>".

3. Click “Connect” to wait for M2351 being connected with Nu-Link.
4

After chip is connected to ICP Programming Tool, click “Tool -> Erase Whole Target Chip”,
and then click “OK” twice.

5. When full chip erase has done, tool will read flash data again. Click “Disconnect” to let
M2351 disconnect from ICP Programming Tool.

Oct 29, 2018 Page 13 of 28 Rev. 1.01



NnNUVOTOoN
[

M2351

.

L. W Y

-:-Ehg

@_GD | » Computer » QSDisk (C:) » Program Files (x86) » Nuvoton Tools » ICPTool »
X =

Organize + @ Open ~

i Favorites

' Libraries
2, Documents
. Music
&1 Pictures
!, Videos

& Computer
& OSDisk (C)
= PUOO (\\nthcrdvss01) (Z3)

- prjshare (nuvoton.com)

@ Network

Application

&

New folder

v|¢7 || Search ICPTool R |
— —
- O e

Name ° Date modified Type Size ol
NUCLxx_ICE_MO0.bin 2017/9/15 T4 0425 BIN File 73 KB
ﬁ Nu-Link_USB_Driver 14.exe 2018/7/25 T4 0211 Application 31,045 KB
& NuMergeFile.exe 2015/8/12 T+ 0228 Application 393 KB
| #* NuMicro ICP Programming Tool.exe 2018/7/25 T4 0229 Application 8123 KB
I Nuvoton NuMicro ICP Programmer User Guide.pdf 2018/6/8 T°F 0255  Adobe Acrobat Document 3,078 KB
T Nuvoton NuMicro ICP Programmer P 155, pdf 2018/6/8 T4 0255  Adobe Acrobat Document 3,521 KB
nuvotonlCP.lua 2018/7/20 T4 02:21 LUAFile 28 KB
RandAlgorithm_M4.a 2015/2/17 £ 11:28 AFile 21 KB
RandAlgorithm_M481.a 2018/2/6 FF 07:31  AfFile 22 KB
RandAlgorithm_M2351_NS.a 2017/10/5 T5F 05:20 AFile 19KB
RandAlgorithm_Nanol00.a 2016/1/28 T4 0259 AFile 21 KB

RandAlgorithm_NM1120.a 2017/9/13 T4 02:51 AfFile 21 KB B
RandAlgorithm_NUC505.a 2015/6/22 T4 0212 AFile 21 KB

RandAlgorithm_NuMicro.a 2015/2/17 £4 1128 AfFile 21KB 3
Readme.txt 2012/5/3 T°F 08:06  Text Document 1KB

!ﬂ Supported_devices_of_Nu-Link.htm 2018/7/20 T4 0500 HTML Document 44 KB -

NuMicro ICP Programming Tool.exe Date modified: 2018/7/25 T4 02:29

Size: 7.93 MB
Date created: 2017/12/19 £ 11:13

Figure 4-4 Do Full Chip Erase Step 1

Nuvoton NuMicro ICP Programming Tool 2.05

NUVOTON l——

Select Language:

|English

Select Target Chip:

|M2351 Series

v

Continue »>»

Support Forum

EMN:  http:ffforum.nuvoton.com

SC httpfweane nuvoton-mou.comforum.php

Oct 29, 2018

Figure 4-5 Do Full Chip Erase Step 2
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-

# Nuvoton NuMicro ICP Programming Tool 2.05 - M2351 Series | = 28 J

Project Chips Tool Language

NnuvoToN
Status
Disconnected
Pan Mo,
Figure 4-6.1 Do Full Chip Erase Step 3
+” Nuvoton NuMicro ICP Programming Tool 2.05 - M2351 Series e

Project Chips Tool Language

NUVOTON Imm———

Status
Chip Connected with Mu-Link (I0: 16000dk1)
Part Na MZ3ET KIAAE LDROM: 4K, APROM:SE1 2K, APROM_NS:0K, RAMIEK
’ UIDyUCID: ..
Figure 4-7.2 Do Full Chip Erase Step 3
-
+” Nuvoton NuMicro ICP Programming Tool 2.05 - M2351 Series e
Project Chips [Tool] Language
nUVO'I Erase Offline Data
Status Create Nu-Link Certification File
E Create Secure Boot Key File
Sasillis Create OTP Memory File
PartNo. Erase Whole Target Chip PRl U, el
Figure 4-8 Do Full Chip Erase Step 4
-
+# Nuvoton NuMicro ICP Programming Tool 2.05 - M2351 Series =l =
Project Chips Tool Language Information of target chip,
NnuvoTonN
uvolo LDROM: 4K, APROM:512K, APROM_NS:0K, RAM:96K
Status UID:00200101-012B9793-00000022
UCID:FFFFFFFF-FFFFFFFF-FFFFFFFF-FFFFFFFF
Chip Connected wi
Part No W73 KIAAE LDROM:4K, APROM512K, APROM_NS:0K, RAM:8EK
' UIDUCID: ...

Figure 4-9.1 Do Full Chip Erase Step 5
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# Nuvoton NuMicro ICP Programming Tool 2.05 - M2351 Series | = 28 J

Project Chips Tool Language
nuvoTonN

Status

Pan Mo,

Figure 4-10.2 Do Full Chip Erase Step 5

®  Open the sample code:
User can open the sample code with KEIL uVision5 by double clicking the “Blinky.uvprojx” file.

Organize ~ Open - New folder

| SampleCode i MName
| AttackCountermeasures
| CardReader
| Hard_Fault_Sample
I NuMaker
| Audio
| Blinky
b GCC
I IAR
|. Keil

Blinky.uvoptx
|.ﬂ Blinky.uvprojx
@] Nu_Link_Driver.ini

Figure 4-11 Blinky KEIL Project File
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File Edt View Project Flash Debug Peripherals Toos SVCS Window Help

Err] a - |m EE N e Vasl@le & alF)A
SdaEe ¥ sinky FR - eva@

Preject s @ ) maine - x
% Project: Blinky 71 int main() -
589 Blinky 728(

5@ omsis 73 SYS_UnlockReg() ;
A system M235Lc 74
D startup M2351s 5 SYS_Init();
2 Library 76
B canc 77 UARTO_Init():
D e 78
) retargetc 73 printf("\n");
) 80 printf("
B yartc 81 printf("|
» User 82 printf("+
3 mainc i3
84 /* Init GPIO for LED toggle *
85 LED_INIT() ;
86 LED_YELLOW = 1;
87 LED_RED = 0;
88 while (1)
89 {
30 LED_YELLOW ~= 1;
91 LED_RED *= 1;
92 CLK_SysTickLongDelay (200000) s
93 LED_YELLOW ~= 1;
94 LED_RED *= 1;
95 CLK_SysTickLongDelay (200000) ;
96 }
97
98 -
99 |}
100

e 5 101 /*** (C) COPYRIGHT 2017 Nuvoton Technology Corp. *** -

Ser. [@oo |05 0, ‘ - '

Buid Output o @

Nuvoton Nu-Link Debugger L70C1 AP NUM SCRL OVR RAW

Figure 4-12 Blinky Sample Code KEIL Project Screenshot

If IAR EWARM is used, user can open the project by double clicking the “Blinky.eww” file.

Organize - @Open v Mew folder
| SampleCode - Name -
| AttackCountermeasures
Blinky.ewd
| . CardReader
Blinky.ewp
| Hard_Fault_Sample
Blinky.ewt
I NuMaker “El Blinky
inky.eww
| Audio
) m2351.icf
| Blinky
| GCC
| IAR
. Keil

Oct 29, 2018

Figure 4-13 Blinky IAR Project File
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Fie Edt View Projct Nu-Umk Took Window Help
DARG & XK ioc 240> %P0 ABn 0 - TaT
Werkspace: * 0 X mainc X -
Releese i fi
Files. o . . -
£ @ Blinky - Relaase * - int main()
& d SIS . R
Loy . UnlockReg() ;
| s
| L@ Bmainc .
L i Output
Simple Blinky Demo
printf ("+
/* Init GPIO for LED toggle */
LED_INIT():
LED_YELLOW = 1:
o
b
¥
/*** (C) COPYRIGHT 2017 Nuvoton Technology cCorp. ***/
Bunky . i =
Debug Log o x
Log
Tue Jul 31 2018 11:21 45 AR Embedded Workbench B30 (CFrogram Files (£5}1AR Systems|Embedded Workbench 8 30 Tiesrinlameroc i)
Build | Debug Log
Rezdy Ln 67, Col 2 System CAP NUM OVR B
—

Figure 4-14 Blinky Sample Code IAR Project Screenshot

If GNU Nuvoton Eclipse is used, user can open the project by the following steps:
1. Double click the “eclipse.exe” to run GNU Nuvoton Eclipse.
2. “Browse...” a workspace directory and then click “OK”.

3. Click “File -> Import...”, then select “General -> Existing Project into Workspace” and
click “Next”.

4. “Browse...” the Blinky GCC project directory and click “Finish”.
- \ \ e e

@v‘ ) « Nuvoton Tools » GNU_Nuvoton_Eclipse » V1.01.010 » GNU_Nuvoton_Eclipse » eclipse » v‘ 5 ‘ ‘ Search eclipse P ‘
— = — . = —
Organize ~ E Open ~ New folder SRR j e
- Favorites Name ° Date modified Type ~  Size
| configuration 2018/8/1 £ 09:03  File folder
- Libraries | dropins 2018/5/22 T4 01:37  File folder
<2 Documents | features 2018/5/22 T4 01:37  File folder
& Music | java-1.8.0-openjdk-1.8.0.161-1.b14.0jdkbuildwindowsx86 2018/5/22 T4 01:38 File folder
£ Pictures | OpenOCD 2018/5/22 F5F 0138  File folder
B videos l p2 2018/8/1 £2F 0905 File folder
| Packages 2018/5/22 T4 01:38  File folder
& Computer | plugins 2018/5/22 T4F 0140 File folder
& OSDisk (C) | readme 2018/5/22 T4F 0140 File folder
= PUDO (\ntherdvss01) (Z:) .eclipseproduct 2016/2/3 £ 10:08  ECLIPSEPRODUCT File 1KB
. prjshare (nuvoton.com) £ artifacts.xml 2018/3/29 £ 1005 XML Document 145 KB
) % eclipse.exe 2016/2/18 =9 03:28 Application 319 KB
€ Network @) eclipse.ini 2018/4/2 £% 11:36  Configuration settings 1KB
5 eclipsecexe 2016/2/18 4 03:28 Application 31KB
2] notice.html 2015/8/17 4 1143 HTML Document 7KB

eclipse.exe Date modified: 2016/2/18 £ 03:28
Application Size: 318 KB
Date created: 2018/5/22 T4 01:37

Figure 4-15 Open Blinky GCC Project Step 1
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£ Workspace Launcher | Py |

Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

Workspace: Ch\Users\workspace -

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

| oK | l Cancel

Figure 4-16 Open Blinky GCC Project Step 2

S ¢/C++ - Edips N

Edit Source Refactor Mavigate Search Project Run
New Alt+Shift+N »
Open File...
Close Ctrl+W
Close All Ctrl+Shift+W
Save Ctrl+5
Save As...
Save All Ctrl+Shift+S
Revert
Move...

™ Rename.. F2

2| Refresh F5
Convert Line Delimiters To 4
Print... Ctrl+P
Switch Workspace 4
Restart

i Import...

g Export..
Properties Alt+Enter
1 ohci.c [USBH_HID_Keyboard/..]
2 main.c [USBH_HID_Keyboard/User]
3 main.c [Blinky/User]
Exit

Figure 4-17.1 Open Blinky GCC Project Step 3
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[ & impor E=ET=)

Select \

A
Create new projects from an archive file or directory. H

Select an import source:
type filter text

4 (= General
& Archive File
|f55 Existing Projects into Workspace|
2 File System
[l Preferences
o= CfC++
b & Git
I+ = Install
I = Oomph -

| »

m

Figure 4-18.2 Open Blinky GCC Project Step 3
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M2351

[

< Import

| B [ |

Import Projects

@.

(T Select archive file:

Projects:

Select a directory to search for existing Eclipse projects. -
(@) Select root o [1(=lmte]y "M C\ bsp\SampleCode\NuMaker\Blinky\GCC| - Browse...

hd Browse...

Blinky (C\bsp\SampleCode\NuMaker\Blinky\GCC)

Select All
Deselect All
Refresh

Options

["] Search for nested projects

[ Copy projects into workspace

[T Hide projects that already exist in the workspace
Working sets

[ Add project to working sets

Working sets:

Select...

®

Mext = |

Finish

| l Cancel

Figure 4-19 Open Blinky GCC Project Step 4

File Edit Source Refactor Navigate Search Project Run Window Help

A [$vR v NS wro v ivGry Bv0-0 Qv S0 @ als Fivily v - = | )
L. Project Explorer B = 0 | @ mainc =0 |Eou 2 % =a
+  Blinky g PERRY o % -

& Includes int main() U stdioh
@ CMSIS 2 o NuMicroh
@ Library SYS_UnlockReg(); W clkh
e * iath
4 mainc SYS_Init(); u gpioh
Blinky.d R U ssh
preferences.ini UARTO_Init(); # LEDINITO
printf("\n"); # LED_YELLOW
printf("+ # LED_RED
print£("| ®  SYS_Init(void)
printf("+------ © UARTO_Init()
° main)
* Init GPIO for LED toggle *
LED_INIT();
LED_YELLOW = 1;
LED_RED = ©;
while(1)
{
LED_YELLOW = 1;
LED_RED *= 1;
CLK_SysTickLongDelay(200000) ;
LED_YELLOW *= 1; =
LED_RED ~= 1;
CLK_SysTickLongDelay(200000) ;
}
39}
@ Console = @-g~-=0o
No consoles to display at this time.
Writable Smart Insert 2:1
Figure 4-20 Blinky Sample Code GCC Project Screenshot
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®  Build the sample code:
User can click the “Rebuild” icon to build the sample code in KEIL MDK.

E Chbsp\SampleCode\NuMaker\Blinky\Keil\Blinky.uvprojx - pVision ‘ ‘
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEda| &+ 2@ | & | m BB EE E RS Faelale o o &[E) A
2 lale | 8] singy RESE R A
Project | i#] Rebuild |1 main.c
2% pr Rebuild all target files | 71 int main()
=% Blinky 72821

Figure 4-21 Rebuild with KEIL MDK

Or click “Project -> Rebuild All” in IAR EWARM.

B Blinky - IAR En

File Edit View | Project | Nu-Link Tools Window Help

N ) | @ 4 [ Add Files..
(s Add Group..

Workspace

[#] Import File List...
@ Add Project Connection...

Files
=X IBlinky - Rel
B CMSIS % Remove
B Library
2 User T Create New Project...

E rt'nain-c "™ Add Existing Project...
utpal

Edit Configurations...

£  Options... Alt+F7
Wersion Control System »

@ Make F7

Compile Ctrl+F7

@ Rebuild All

# Clean

@ Batch build... F8

Figure 4-22 Rebuild with IAR EWARM
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Or click “Project -> Build Project” in GNU Nuvoton Eclipse.

M2351

[

% C/C++ - Blinky/User/main.c - Eclipse
File Edit Source Refactor MNavigate Search [Project] Run Window Help
My - | > o~ w8 v ES Open Project
Close Project
[25 Project Explorer 2 =
5 pii lé  Build All Ctrl+B
= .j]'J"I]kYI 4 Build Configurations ’
: ncludes
; Build Project
¢ ey CMSIS : :
) Build Working Set »
> [p Library
Clean...
4 7 User ) )
» [ mainc v Build Automatically
[= Blinky.ld Make Target 4
|= preferences.ini C/C+ Index N
Properties

Figure 4-23 Rebuild with GNU Nuvoton Eclipse

[ ] Download firmware to M2351:
User can click the “Download” icon to download the code to M2351 in KEIL MDK.

| E C\bsp\SampleCode\NuMaker\Blinky\Keil\Blinky.uvprojx - pVision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEEa@| 4 @] | o | BB R EEE BB FMaslale o o el[ET) A
¢ e e [55] ey BE I EL
— % Dow.l"l.lol_a‘cl (F8)
2% Project: Blinky| 500 0ad code to fiash e — main ()
B #7 Blinky I TZ T
Figure 4-24 Firmware Download with KEIL
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Or click “Project -> Download -> Download active application” to download the code to
M2351 in IAR EWARM.

© Blinky - IAR Embedded Workbench IDE - Amm 8301

File Edit View |Project | Nu-Link Tools Window Help
Py R [ Add Files..

[e Add Group..

[ | import File List..

Add Project Connection...

Edit Configurations...

Workspace

Felease

=X JBlinky - Rel|
ECMSIS | *  Remove
M Library
& User 17 Create New Project...

!_. tmain-c "# | Add Existing Project..
utpu

&  Options.. Alt+F7

Version Control System »

Make F7
Compile Ctrl+F7
Rebuild All

Clean

Batch build... F8

0 T

C-STAT Static Analysis »

o

Stop Build Ctrl+Break

© Download and Debug Ctrl+D
v Debug without Downloading

) | Attach to Running Target

© | Make & Restart Debugger Ctrl+R

C | Restart Debugger Ctrl+5Shift+R

[ Download }l Download active application

SFR Setup Download file...

Erase memory

o CMSIS-Manager
Open Device Description File

Save List of Registers...

Figure 4-25 Firmware Download with IAR
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Or click “Run -> Debug Configurations...” to open the debug configuration dialog in GNU
Nuvoton Eclipse.

& C/C++ - Eclipse b
File Edit Source Refactor Mavigate Search Project [Run] Window Help
N | S v Qv N BiEgvaiv v D Run Ctrl+F11
*, Debug F11
[t5 Project Explorer 2 = <'===~=>| & | @ Profile
ali® Blinky Profile History ’
> i Includes Profile As '
+ e CMSIS Profile Configurations...
» gy Library
4 gy User Run History b
- [& main.c Run As b
= Blinky.Id Run Configurations...
= preferences.ini Debug History 3
Debug As b
Debug Configurations...

Figure 4-26.1 Firmware Download with GCC

Double click “GDB Nuvoton Nu-Link Debugging” to generate Nuvoton Nu-Link debug
configuration “Blinky Release”, then click “Debug” to download the code to M2351.

£ Debug Configurations

X
Create, manage, and run configurations ﬁ_

Caxe3-

Name: Blinky Release
type filter text

[&] C/C++ Application

Main %5 Debuggeﬂ "% Startup] B Sourte} = Common]

[€] C/C++ Attach to Application g
[E] C/C++ Postmortem Debugger Blinky Browse...
[€] C/C++ Remote Application

C/C++ Application:
[€] GDB Hardware Debugging

4 [£] GDB Nuvaton Nu-Link Debugging
Blinky Release
B Launch Group

Release\Blinky.elf

Variables... ] [ Search Project... ] [ Browse... ]

Build (if required) before launching

Build configuration: | Select Automatically v]

(7 Enable auto build
(@ Use workspace settings

() Disable auto build

Configure Workspace Settings...

Filter matched 8 of 9 items Revert

Apply

@ [

Debug ] { Close

Figure 4-27.2 Firmware Download with GCC
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() Press reset on the board to execute the code

After downloading the code, user can press reset to execute the firmware. The I0_LED on the
board will blink and a sample code message will be shown on the debug port.

COMB3:115200baud - Tera Term VT Al X

File Edit Setup Control Window KanjiCode Help

1My »

Figure 4-28 Blinky Sample Code Screenshot

® NuMaker-M2351 board can be set as ICP or Mass-Storage by setting MSG of ISW1. If MSG is
set to off, the NuMaker-M2351 is set as ICP that user can connect the Nu-Link ICE to PC,
download code, and debug. Otherwise, if MSG is set to on, the NuMaker-M2351 is set as Mass-
Storage.
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5 REVISION HISTORY

Date Revision Description

2018.08.31 1.00 1. Initially issued.

1. Add licensing keil MDK descriptions.
2. Add ISW1 description.

2018.10.29 1.01
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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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