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1 OVERVIEW
Arduino is an open-source electronics platform based on easy-to-use hardware and software. The
NuMicro® NuMaker UNO Evaluation Board is an Arduino compatible hardware using NuMicro®
microcontroller (MCU) as the MCU. Its function can be extended with Arduino add-ons. With the

Arduino IDE, users can develop their applications and leverage large number of open source
samples.

NUEdu—UNO V1.5

z TAL (PWW7)

The NuMaker UNO is a specific development tool for NuMicro® NUC131 series by which users
can develop and verify the application program easily. Its purpose is to provide a platform for
development and learning. With ADC, PWM, I2C, SPI, UART and other peripheral functions, user
can set different functions on the NuMaker UNO development kit, or increase the peripheral
functions according to the user needs on the development kit. The NuMaker UNO includes two
portions: NuMaker UNO (an evaluation board) and Nu-Link-Me (Debug Adaptor). With the
NuMaker UNO, users do not need additional ICE or debug equipment.

Figure 1-2 NuMaker UNO Board with Different Add-ons

The NuMaker UNO is pin to pin compatible with Arduino UNO board.

Digital pins provide UART, 12C, LED, INT, and 10-channels PWM. In addition, the extended pins
of MCU NUC131SD2AE provide 24-channels PWM and 6-channels UART. Clock Output (CLKO)
is also available on extra pin.
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2 FEATURES

The NuMaker UNO development board provides the following features:

Wide range of development tools for Learning/applications/debug
Portable package development and debugging tools

Rich MCU peripheral functions, such as ADC, PWM, I2C, SPI, and UART
Able to connect to different application modules due to high scalability
Supports pin to pin compatible with Arduino UNO revision 3

Supports USB virtual serial port (VCOM)

Supported by a wide choice of Integrated Development Environments (IDEs) including
Arduino IDE, IAR EWARM and Keil RVMDK IDE

®  Extension resources:
4  NuMicro® Morpho extension pin headers for full access to all MCU NUC131 I/O
€ On-board Nu-Link debugger/programmer with SWD connector
®  Flexible board power supply:
4 USB VBUS (jumper JPR1 can be used to select 5V or 3.3V)
€ External VIN (7V ~ 12V) supply voltage from transformer converted into 5V
€ External 2.5 ~ 5.5V supply voltage from other power source input to Vpp pin
® | EDs Status
€ Power, TX, RX, ICE and user status

®  One push button: RESET
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3 INTRODUCTION TO NUMAKER UNO DEVELOPMENT BOARD

Figure 3-1 and Figure 3-2 show the NuMaker UNO development board, in which the left portion is
called NuMaker UNO target board and the right portion is Debug Adaptor called Nu-Link-Me.

The NuMaker UNO is similar to other development boards. Users can use it to develop and verify
applications to emulate the real behavior. NuMaker UNO can be a real system controller to design
user’s target system. NuMaker UNO is pin to pin compatible with Arduino UNO revision 3. The left
portion is NuMaker UNO target board where the NUC131 series MCU is mounted on. The
NUC131 series provides 24-ch PWM as well as 6-ch UART, and commonly used peripherals
such as Timer, WDT, SPI, I°C and ADC. The NUC131 series also provides CAN communication
interface.

The right portion is the debug adaptor called Nu-Link-Me which connects the USB port from PC to
user’s target system (via the Serial Wired Debug port) and allows users to program and debug
embedded programs on the target hardware. In addition to loading external application, it also
provides a virtual serial port (VCOM) functions. The debug messages through user-friendly Nu-
Link—Me is displayed on the computer screen. For detailed description, please refer to section
3.1.2. The NuMaker UNO supports Arduino IDE, Keil, and IAR. For detailed installation and setup,
please refer to section 4.1.

The NuMaker UNO development board provides the Arduino pin-out definition and extended
connectors for each pin from the NUC131SD2AE MCU. It can be used to connect the application
circuit board. The target board also supports a wide range of power supplies, such as from ICE,
Vpp & GND (JP1 & JP2) or from 7V ~ 12V transformer. LED status is for power, I/O, TX, RX and
ICE, as shown in Figure 3-1.

Arduino  vpp : 3.3V or 5V ICE Controller
MCU pin UNO pin (JP8) USB Connector

:
VCOM
VDD Switch
JP1) L (SwW2)
Target P
Chip z
SPI g (L
interface * & Suvoren e | = S ARG & 1
GND NuEdu—UNO V1.5 ok B ICE
(IP2) : % Eg DIGITAL (PWM7) Controller
ICE
Status LED
] Arduino (Power, GPIO, TX, RX)
MCU pin UNO pin LED status

Figure 3-1 NuMaker UNO Development Board — Upper Side
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Arduino UNO pin MCU pin

US8_vBusS |
5y €
ICE_vDD

33V ¥ VDD
JP1)

Select voltage
VDD : 3.3V or 5V

SPI Interface

SWD
Interface

o) (o) (o) (ol(e;

GND
JP2)

o PAB/SDA

&

(]

ICP Interface Arduino UNO pin MCU pin

Figure 3-2 NuMaker UNO Development Board — Bottom Side
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3.1 NuMaker UNO Jumper Description

3.1.1 Power Settings

There are three methods to use the NuMaker UNO board to provide power to Vpp. The first
method is through the Nu-Link-Me USB interface. This power will go through LDO voltage
regulator to 3.3V, JPR1 can be used to adjust Vpp power to 5V or 3.3V. The second method is
through the JP1 on development board to Vpp by DC 2.5V ~ 5.5V power supply. The third
method is through transformer (7V ~ 12V) and then the voltage is converted into 5V through
the step-down circuit. Please refer to the table below.

Model ‘ MCU Voltage

JPR1 JP1
(Selection Voltage) (Vop Provided Voltage)

Select 5V or 3.3V (Default is 5V)
[a >
2 g 2 USB, target board will be able to get the

USB supply voltage. DC 5V or 3.3V
. . (SW2 pinl need on)

Voltage by JP1

Other power for Vpp pin  |X External power supply DC 2.5V ~5.5 V. input
Transformer DC 7 V ~ 12 V, after pass
the step-down circuit, it provides 5V

Transformer X supply to target chip DC 5V

(J2 need short)

Table 3-1 Power Settings

3.1.2 USB Virtual COM Function Setting

® SW2: Open the Virtual COM mode for the debug message and supply power to NuMaker
UNO.

The Virtual COM function can be used for Arduino IDE, Keil and IAR. To enable VCOM
function on Nu-Link Me, turn on all SW2 pins. To enable the UARTO function, turn off pin 2 ~
pin 4 on SW2. Please refer to the table below.

Switch Pin Function Name UARTO Mode VCOM Mode

Number ‘
1 ICE_VCC On On
2 VCOM_En off On
3 VCOM_TX Off On
4 VCOM_RX off On

Table 3-2 USB VCOM Setting (Default as VCOM Mode)
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3.1.3 Header Description

JP1 Voo connector on NuMaker UNO, can be accessed by an external power supply DC 2.5V ~ 5.5V, in
order to provide NuMaker UNO power supply

JpP2 GND connector on NuMaker UNO, can be accessed by external power supply GND

J1 Mini USB connector on Nu-Link-Me connected to the PC USB port

Sw2 Pin 1 is ICE Vpp connected to target chip Vpp

CON1 7V ~ 12V transformer

J2 Power JACK is connected to Vpp transformer, after the step-down circuit then to provide Vpp power

supply to target Chip

Swi Reset button on NuMaker UNO

JP10 Connector on target board (NuMaker UNO) for connecting to Nuvoton ICE adaptor (Nu-Link-Me)
JP9 Connector on ICE adaptor (Nu-Link-Me) for connecting to the target board (NuMaker UNO)

JP3 ~JP6 Show all NUC131SD2AE MCU pin-out on NuMaker UNO

X Unused

Table 3-3 Header Description

Note: When using the transformer power supply, please turn off all the SW2 pins.
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3.2 Arduino UNO Pin Assignment

The NuMaker UNO provides the NUC131SD2AE target chip on board and the Arduino UNO pin
(NU1, NU2, NU3, NU4 and NU5) for LQFP64-pin. Table 3-4 shows the Arduino UNO pin
assignment for NuMaker UNO.

Clock Output 1 CLKO 5 5V
2 VCC 6 GND
Power 3 RESET 7 GND
4 3.3V 8 Vin
1 AD 4 A3
Analog 2 Al 5 A4
3 A2 6 A5
0 PB.0O/UART RXO 9 PA.14/PWMO CH2
1 PB.1/UART TX0 10 PA.13/PWMO CH1
2 PF.4/PWM1 CH4 11 PA.12/PWMO CHO
3 PF.5/PWM1 CH5 12 PB.15/TMO/INT1
Digital 4 PA.10/PWM1_CH2 13 PB.13(LED)
5 PA.11/PWM1 CH3 VSS  |vss
6 PA.15/PWMO CH3 VREF |VREF
7 PE.5/PWMO_CH5 I2C  |PA.8/SDA
8 PB.11/PWMO CH4 I2C  |PA.9/SCL
1 PC.2/SPI0_MISO 5 RESET
SPI 2 S 6 GND
Inizizes 3 |pc.uspio cLk 7 |pc.oispio ss
4 PC.3/SPI0_MOSI 8 PB.9/TM1

Table 3-4 Arduino UNO Pin Assignment for NuMaker UNO
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3.3  Arduino UNO Pin Layout

Legend
UNO Physical Pin 12C Pin
Defined
Power-related Port Pin SPI Pin

Pin

PWM Pin Clock Output Pin
External Interrupt
It AR
UART Pin [

Reserved

7~12v
Power
JACK
UsB
JACK

NuEdu-UNO

BPWMO
o -

BPWMO
F eruno By M
BPWMO

y  CH1 m i

NuLink-Me

Figure 3-3 Arduino UNO Pin Layout for NuMaker UNO
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3.4 MCU Pin Assignment
The NuMaker UNO provides the NUC131SD2AE target chip on board and the MCU pin (JP3,
JP4, JP5 and JP6) for LQFP64-pin. Table 3-5 shows the MCU pin assignment for NuMaker
UNO.
‘ Pin No H Pin Name H Pin No ‘ Pin Name ‘
01 |PB.14,INTO 33 PC.11,PWM1_BRAKE1
02 [pPB.13 34 PC.10,PWM1_BRAKEO
03 |PB.12,CLKO,BPWM1_CH3 35 PC.9,PWMO0_BRAKE1
04 |PF.5,2C0_SCL,PWM1_CH5 36 PC.8,PWMO0_BRAKEO
05 [PF.4,12C0_SDA,PWM1_CH4 37 PA.15,PWMOQ_CH3
06 |PA.11,12C1_SCL,PWM1_CH3 38 PA.14,PWMQ_CH?2
07 |PA.10,12C1_SDA,PWM1_CH2 39 PA.13,PWMO_CH1,UART5_TXD
08 [PA.9,12C0_SCL,UART1 nCTS 40 PA.12,PWMO_CHO,UART5_RXD
09  [PA.8,2C0_SDA,UARTL nRTS 41 PF.7,ICE_DAT
10  |PB.4,UART1_RXD 42 PF.6,ICE_CLK
11 |PB.5,UART1_TXD 43 AVSS
12 |PB.6,UART1_nRTS 44 PA.0,PWMO_CH4,ADCO,I2C1_SCL,UART5_TXD
13 |PB.7,UART1_nCTS 45 PA.1,PWMO_CH5,ADCL,I12C1_SDA,UART5_RXD
14 |LDO_CAP 46 PA.2,PWM1_CH0,ADC2,UART3_TXD
15 |Voo 47 PA.3,PWM1_CH1,ADC3,UART3_RXD
16 |Vss 48 PA.4,ADC4
17 |PB.0,UARTO_RXD 49 PA.5,UART3_RXD,ADC5
18 |PB.1,UARTO_TXD 50 PA.6,UART3_TXD,ADC6
19 |PB.2,UARTO_nRTS,TM2_EXT,TM2,PWM1 BRAK 51 PA.7,Vref, ADC7
20 |PB.3,UARTO_nCTS,TM3_EXT,TM3,PWM1_BRAK 52 AVpp
21 |PD.6,BPWM1_CH1,CANO_RXD 53 PC.7,PWMO0_BRAKEL,12C0_SCL,UART4_RXD
22 |PD.7,BPWML1_CHO,CANO_TXD 54 PC.6,PWMO0_BRAKEQ,I2C0_SDA,UART4_TXD
23 |PD.14,BPWMO_CHS5,UART2_RXD 55 PC.15
24 |PD.15,BPWMO_CH4,UART2_TXD 56 PC.14
25 |PC.3,BPWMO0_CH3,SPI0_MOSIO 57 PB.15, ,BPWM1_CH5TMO,TMO_EXT,INT1
26 |PC.2,BPWMO0_CH2,SPI0_MISO0 58 PF.0,XT1 OUT
27 |PC.1,BPWMO0_CH1,SPI0_CLK 59 PF.1,XT1 IN
28 |PC.0,BPWMO_CHO,SPI0_SS0 60 NnRESET
29  |PE.5,PWMO0_CH5,TM1_EXT,TM1 61 Vss
30 [PB.11,TM3,PWMO0_CH4 62 Vbo
31 [PB.10,TM2 63 PF.8, PWM1_CH4,CLKO
32 |PB.9,TM1 64 PB.8,BPWM1_ CH2,CLKO,TM0,STADC
Table 3-5 MCU Pin Assignment for NuMaker UNO
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3.5 MCU Pin Layout

uss | NuLink-Me

- i

NuMaker UNO

(s - ()
(o]
(o - )
(o (onis
K
e e o)
(o] o)
e -3 For)
K
G (For)

Figure 3-4 MCU Pin Layout for NuMaker UNO
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3.6 NuMaker UNO PCB Placement
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Figure 3-5 NuMaker UNO PCB Placement

Nov 02, 2016 Page 14 of 47 Rev 1.01



NUvoTOoON NuMaker UNO
=

4 DOWNLOADING AND INSTALLING ARDUINO IDE 1.6.10 AND NUMAKER
UNO SOFTWARE

4.1 Downloading and Installing Arduino IDE 1.6.10 Software

Please visit the Arduino official website (http://www.arduino.cc/en/
Main/software) to download and install the Arduino IDE 1.6.10. Currently it is recommended to
install Arduino IDE 1.6.10 for Windows version, since the other operating system has not been
verified.

The Arduino IDE 1.6.10 installation steps are as follows:

4.1.1 Step 1: Download Arduino IDE 1.6.10 software

Visit  https://www.arduino.cc/en/Main/Software, and find ARDUINO 1.0.6/1.5.x/1.6.x
PREVIOUS RELEASES. Click on “previous version of the current release”.

Download the Arduino Software

Windows installer
Windows zip file for non admin install

ARDUINO 1.6.12

Tr.t open-source r'i'.rduil.“:} Software (IDE) makes it sasy o 5 ws app {Microsoft Store}
werie code and upload it To The board. IT runs on

Windows, Mac OS5 X and Linux. The ervironment is

wiritten in Java and based on Processing and other opon-

source sofware. Mac 05 X 10.7 Uon or newer

This soffware can be used with any Arduino board.

Refer To The GETTINg Started page for Installation Linux 22 bits

instructions.

Linux 64 bits
Linux ARM (experimental)

Release Notes
Source Code
Checksums (shasiz)

CONNECT, COLLABORATE, CREATE. Leam more about the Create platform Try out the new

Arduino Web Editor

ARDUTINO SOFTWARE LAST UPDATE ARDUIMNO 1.8.6 / 1.5.x / 1.8.x
HOURLY BUILDS SRS SRR T PREVIOUS RELEASES

Diownload a preview of the incoming release with The mest updated Download thefprevious version of the current release, fne
features ana pugfixes. clazsic ArduINGT

Windows All the Ardulno O0Xx verskons are also availanls for aownloan.
MaC 05 X {Mac O5¥ Lion or later) The Arduing IDE can be used on Windows, Linux (bath 32and
Linwee 32 bit | Linux 64 bit | Linux ARM (experimental) = ola) and Mac O3 1

Figure 4-1 Find and Click “previous version of the current release”
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4.1.2 Step 2: Check if download file is version 1.6.10
Find Arduino 1.6.x, 1.5.x BETA and then 1.6.10. Click on “Windows Installer”.

Arduino 1.6.x, 1.5.x BETA
These packages are no longer supperted by the development team.
Linux 32 BIt
Windows Source code
1610 MAC OS5 X Linux 64 BIt
Windows Installer on Github
Linwx ARM
. Linux 32 BIt . -
WIndows DUrCE Code
169 ’ MAC OS5 X Linux 62 BIT
Windows Installer on Github
Linux ARRA
WINdows Linux 32 Bit Source code
168 MAC OS5 X
Windows Installer Linux 64 Bit on Github
Windows Linux 32 Bt Source code
167 ' MAC 05 % I
Windows Installer Linux 64 Blt on Github
WINdows Linux 32 Bit Source code
166 MAC 05 X -
Windows Installer Linux 64 Bit on Github

Figure 4-2 Find and Download Arduino 1.6.10

4.1.3 Step 3: Check save as path

Click “Save as” and then select the destination folder and click “Save” to save the Arduino
IDE 1.6.10 installation files to the destination folder. Normally it is saved on Windows (C:).

Do you want to save arduino-1.6.10-windows.exe (84.2 MB) from downloads.arduino.cc?
IVE and ran

fg' This type of file could harm your computer,
I

Figure 4-3 Save as arduino-1.6.10-windows.exe Installation File
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|4& Save As ' u
| —
@Q'ﬁ » Computer » OSDisk (C:) » I bl | . | | FETED DHLS L, 2]
Organize » Mew folder = o (7]
a5k Favorites Mame : Date modified Type Size el
Ml Desktop J !_For_Muvoton_IT_Check_Do_Mot_Delete 2016/8/10 75 05.... File folder
4 Downloads , 0_For_Muveoten_IT_Check_De_Mot_Delete 2016/8/10 57 05:... File folder

£ Recent Places J 9328747b57b4aaB77f398603 2016/6/29 5 0Z... File folder -

, Cadence 2015/11/24 £ 1.. Filefolder i
4| Libraries . CoDownload 2014/8/28 T 0Z... Filefolder
> @ Documents = ) CooCox 2015/6/2 £ 10010 File folder

> J? Music . flexim 2016/7/25 5 02:... Filefolder B
» [ Pictures . found.000 2014/8/28 5 02:... File folder
> B8 Videos , found.001 2014/8/28 T 02:... File folder
) Intel 2014/7/25 £ 08:... File folder
48 Computer J Keil 2016/7/18 =5 04:... File folder
[ % Q5Disk () . MenterGraphics 201411117 F=0..  File folder
> s MCU_FAE M , MININT 2014/8/13 T 0&:...  File folder
> & public (nuveten. 8 MSOCache 2014/7/24 7 0%...  File folder

S | Nuwntan ANAMAAN T 05 File falder i

File name:l arduino-1.6.10-windows.exe I -

Save as type: ’Application (*.exe) ']

= Hide Folders [ swe || conce |

Figure 4-4 Save arduino-1.6.10-windows.exe Installation File to The Destination Folder

41.4 Step 4: Install the “Arduino-1.6.10-windows.exe” file

Double click on the “arduino-1.6.10-windows.exe” and click “Run”.

Cpen File - Security Warning u

Do you want to run this file?

@ Name: Charduino-1.6.10-windows.exe
Publisher: Arduine LLC
Type: Application
From: C\arduino-1.610-windows.exe

Run Cancel

Always ask before opening this file

patentizlty harm your computer. Only run software from publishers

léj While files from the Intemet can be useful, this file type can
L
= you trust. What's the risk?

Figure 4-5 Install arduino-1.6.10-windows.exe Installation File
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4,15 Step 5: Select the installation folder

Select the installation folder and click “Install”.

@ Arduino Setup: Installation Folder lil_léj

B Setup will install Arduine in the following folder. To installin a different
o) folder, dick Browse and select another folder. Click Install to start the
instaliation,

Destination Folder

C:\Program Files (x85)\Arduino Browse...

Space required: 403.6MB
| Space avalable: 251 4GB

| Cancel < Back I

Figure 4-6 Install arduino-1.6.10-windows.exe to Installation Folder

4.1.6 Step 6: Wait for the installation is complete

Wait the installation process until it is finished. It will take about 2 minutes to install arduino-
1.6.10-windows file to the installation folder.

ArduinoSelup: Installing o A i l‘:' L ———
I— ——
S Extract: Id.exe
L]
Shomide
| (l

Figure 4-7 Install arduino-1.6.10-windows to Installation Folder

After installation is finished, two executable files can be found in the Arduino 1.6.10 installation
directory, including arduino.exe and arduino_debug.exe. Both files are able to start the Arduino
IDE program. As for the arduino_debug.exe, you can open the debug window. When the

program is executed or compiled, the debug window will open for users to check which part of
the problem occurs.
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Name Date modified Type Size

, drivers

examples

. hardware
) java
lib
\u libraries e folder

e folder

F
F
E
File folder
F
F
|, reference F
E

e folder

Application

Applicati

tion extens

Applica

%] cyggec_s-1.dll

Application extens

%) cygiconv-2.dll

%] cygwinl.dlil Application extens

2| cygz.dil

(%] libusb0.dlI
| revisions,bd 2014/7/6 £504:20 Text Document 54 KB

Figure 4-8 Arduino 1.6.10 Installation Directory

Application extens... 713 KB

Application extens 43 KB

4.2 Installing Nu-Link USB Driver for Arduino IDE 1.6.10

Please visit the Nuvoton NuMaker UNO official website (www.nuvoton.com/NuMaker UNO) to
download “Nu-Link USB Driver”.

Note: It is recommended to use Arduino IDE version 1.6.10.
The Nu-Link USB Driver installation steps are as follows:

4.2.1 Step 1: Download Nu-Link USB Driver

Visit www.nuvoton.com/NuMaker UNO and find Resources. Click on “Nu-Link USB Driver”.

Resources -
2 NuMicro® NUC131 Series Selection & .
¥ Cuide & Technical Reference Manual
& Nu-Link USB Driver &  NuMaker Uno User Manual
&  Datasheet 4*  Schematics
- -

Figure 4-9 Find and Click Nu-Link USB Driver
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4.2.2 Step 2: Select the installation folder

Select the installation folder and click “Next” to install.

5 Setup - Nu-Link USB Driver ==

Select Destination Location
Where should Mu-Link USB Driver be installed?

l Setup will install Nu-Link USB Driver into the following folder.

To continue, dick Mext. If you would like to select a different folder, dick Browse,

Browse...

At least 25.4 MB of free disk space is required.

’ < Back Next = ][ Cancel

Figure 4-10 Installing Nu-Link USB Driver

4.2.3 Step 3: Run Arduino IDE 1.6.10

Go to File — Preferences, enter the following URL to textbox of ‘Additional Board Manager
URLs’

https://raw.githubusercontent.com/OpenNuvoton/NuMaker-

UNO/master/package nuvoton index.json

.
& sketch_novOla | Arduino 1610 ol o5 |

dit Sketch Tools Help

Ctrl+M

Open... Ctrl+0

Open Recent »

Sketchbook 4

Examples 4

here, to run once:

Close Ctrl+W

Save Ctrl+S

Save As... Ctrl+Shift+5

Page Setup  Ctrl+Shift+P
Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q

lhere, to run repeatedly:

Figure 4-11 Arduino IDE 1.6.10 Select File and Click Preferences
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Preferences
LR

Settings | Network

Sketchbook location:

C:\Program Files (x86)\Arduinoexamples

Editor language: :System Default - (requires restart of Arduino)
Editor font size: 12
Interface scale: [] Automatic | 120 5% (requires restart of Arduina)

Show verbose output during: [~ compilation [ upload
Compiler warnings: :None -

Display line numbers

[] Enable Code Folding

Verify code after upload

[] Use external editor

Check for updates on startup

Update sketch files to new extension on save (.pde -> .ina)
Save when verifying or uploading

Additional Boards Manager URLs: htb:us:;’,.’rau\'.gimubuserconhent.comIOpenNuvoton,.'NuMaker-UNO,|’master,.’pad(age_nuvomn_index.jsor

MOre preferences can De edited directy In the nie
C:\Users\PPERMATA\AppDataLocal \Arduino 15\preferences. txt

(edit only when Arduine is not running}

Cancel

Figure 4-12 Enter the NuMaker UNO Board’s URL to ‘Additional Board Manager URLS’

4.2.4  Step 4: Install NuMaker UNO on Arduino IDE 1.6.10 Boards Manager

Go to Tools — Board — Boards Manager on Arduino IDE 1.6.10.
===

€2 sketch_nov0: Heading14 Heading2 He

File Edit Sketc|

e
o Fermat Ctrl+T a rd
Archive Sketch
sketch nov( Fix Encoding & Reload
= Serial Monitor Ctrle Shift=M
Serial Plotter Ctrl+Shift+L 2

3 eI sl peat o RIaUING DAND 2 bits ARM Cortex-M0-+) Boards

) Arduino/Genuino Zero (Programming Port)
- | Arduino/Genuino Zero (Native USB Porf)
Get Board Info Arduine/Genuino MKR1000

bl Arduino AVR Boards
8 Programmer: "AVRISP midl" )

Arduino Viin
9} Burn Bootloader

L]

Arduino/Genuine Uno

Arduino Duemilanove or Diecimila
Arduino Nano

Arduine/Genuine Mega or Mega 2560
Arduine Mega ADK

Arduino Leenardo

Arduino/Genuine Micro
Arduino Esplora
Arduino Mini

Arduino Ethernet
Arduino Fio

Arduino BT

Figure 4-13 Click Boards Manager on Arduino IDE 1.6.10
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The NuMaker UNO will show up on the list. Select NuMaker UNO and click install.
R foords Manageg e ———————————— [

Type m ¥ | |Fiter your search...

[TITTE T
More info

EMORO 2560 by Inovatic-ICT

Boards included in this package:

EMoRo 2560. Board based on ATmega 2560 MCU.
Online help

More info

AMEL-Tech Boards by replaced by Arrow Boards version 1.1.0 INSTALLED
Boards included in this package:

SmartEverything Fox.

Online help

More info

NuMaker UNO (32-bits NUC131 Cortex-M0) by Nuvoton version 1.6.10 I

Nuvoten NuMaker Una.

Online help
More info

Select vers... v.I Install I E —

m

Figure 4-14 Select NuMaker UNO and Click Install

4.2.5 Step 5: Select NuMaker UNO on Arduino IDE 1.6.10 Board Selection

After the package download is finished, go to Tools — Board and select NuMaker UNO to

sketch_novOlpladedap 1610 == S |1 feadng1s Headingz He
File Edit Sketc) | jj
h—
uto Format Ctrl+T ﬁ L
Archive Sketch “: Options
sketch novi Fix Encoding & Reload
. Serial Moniter Ctrl+Shift+M - @
1 void setup A
T Serial Plotter Ctrl-+Shift+L
2 II puty Boards Manager...

R P Ui Arduino SAMD (32-bits ARM Cortex-M0-+) Boards

| .
o Board: "Arduino/flenuino Uno® Arduino/Genuino Zero (Programming Port)

Arduino/Genuine Zero (Native USE Port)

i o :1 leop(] Get Board Info ArduinofGenuino MKR1000
[ put 3 Arduino AVR Boards
Programmer: "AVRISP mkdI" -
rduino Yin
9} Bum Bootloader

© _ Arduino/fenuine Uno

Arduino Duemilanove or Diecimila
Arduino Nano

Arduino/Genuino Mega or Mega 2560
Arduine Mega ADK

_ e
Arduine/Genuine Micro

Figure 4-15 Select NuMaker UNO on Board Selection to Use It
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4.3 Hardware Setup

NuMaker UNO

Hardware connections are shown in the figure below. Use a mini USB to connect to a

computer.

Figure 4-16 NuMaker UNO Connected to Computer

4.4 Testing USB and VCOM Device in the Device Manager

Before connecting the NuMaker UNO development board to the computer, please enable SW2
of VCOM Function. All the SW2 pins shall be turned on. Please refer to section 3.1.2. Open the
device manager and check if the USB is detected. If it is not detected, please reinstall the Nu-

Link USB Driver.

= Device Manager i ;
File | Action View Help
&= |m Hml &
4 = OANBE02044
9 Batteries

9 Biometric Devices
;% Computer

g Disk drives

& Display adapters

’.'9;-5 Human Interface Devices
g IDE ATA/ATAPI controllers
=5 Imaging devices

= Keyboards

£5] Memory technology driver
ﬂ Mice and other pointing devices
& Monitors

L¥ Network adapters

D Portable Devices

475 Ports (COM & LPT)
Y Nuvoton Virtual Com Port (COM38)
Processors

1P® Security Devices

% Sound, video and game controllers
{M System devices

@ Universal Serial Bus controllers

Nov 02, 2016

Figure 4-17 USB Device Detected by Device Manager
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5 STARTING TO USE NUMAKER UNO ON ARDUINO IDE 1.6.10
5.1 Compiling and Executing Example Program
This example demonstrates how to download an application and debug using virtual serial port

on a NuMaker UNO board. When users install the Nu-Link USB Driver, the “NuMaker UNO” can
be found in Arduino IDE on Tools - Board - NuMaker UNO as shown in the figure below.

Note: Execute the “arduino_debug.exe” file in the installation path.

5.1.1 Step 1: Select the NuMaker UNO Board

File Edit Sketch Help NuEdu-NUCL3L
Auto Format CirlsT Nuvoton MuMicro
Archive Sketch MNuEdu-EVB-NUC240
sketch_jul09a Fix Encoding & Reload Nuvoton NuMicro
setup() | Serial Monitor Ctrl+ Shifts M NuEdu-M451
NuEdu-NUC240
Board

! NuEdu-NANO130
' rort | Nutdu-uno
[|

loop() | Programmer MuMaker-TRIO
Burn Bootloader Arduino AVR Boards
Arduine Yan
Arduine Uno

Figure 5-1 NuMaker UNO Board Selection on Arduino IDE

5.1.2 Step 2: Open virtual serial modes and select Debug Serial Port

SW2: Supply power to NuMaker UNO. Before NuMaker UNO is connected to PC, all the SW2
pins shall be turned on. To activate UARTO function, SW2 pin2 ~ pin4 shall be turned off.

Switch Pin Function Name UARTO Mode | VCOM Mode

Number |
1 ICE_VCC On On
2 VCOM_En Off On
3 VCOM_TX Off On
4 VCOM_RX Off On

Table 5-1 SW2 Mode Setting (Default as VCOM Mode)
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After SW2 setting is completed, you will be able to see the serial COM port number.

File Edit Sketch |Tools| Help

Auto Format Ctrl+T
Archive Sketch

sketch_may21

Fix Encoding & Reload

setupl ) | Serial Monitor Ctrl+Shift+M
Board "
| Port ) v COM38
loop() | Programmer ’

Burn Bootloader

Figure 5-2 Select NuMaker-UNO Serial COM Port

Note 1: If the SW2 pin 2 of VCOM function is not enabled, Tools = Port will become gray
(disabled), unless the board is re-connected to the computer. However, before re-connecting
to PC, you must open the VCOM function.

Note 2: If the serial port number is not selected, you will not be able to use the serial monitor.

Board at COM3E is not availahle Copy error messages

MuEdu-NUC131 on COM32
Figure 5-3 COM port Not Detected and Unable to Use Serial Monitor

5.1.3 Step 3: Open the sample code
Open the sample code through File > Examples > 03.Analog > AnaloginOutSerial.

(@ sketch novDla | Arduino 1.6.10 o o e |
I dit Sketch Tools Help 1
ew CtrleN
Open... Curl+0 n
it ! Built-in Emples
— ! 01.Basics »
. :
= @t % II AnaloginOutSerial I
Save Ctrl+S : |
Seies  EnlEs 05.Control | AnalogWriteMega
PageSetup  CirlsShiftP 06.5ensors Y Calibration
Print Ctrl+P 07.Display { Fading
08.5trings ¥ Smoothing
Preferences  Ctrl+Comma e l
Quit ctrl+Q 10.5tarterkit_Basickit  »
11 ArduinolSP »
Examples from Libraries
Bridge » -

EEPROM 4
Ethernet 4

Figure 5-4 Open the Sample Code
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5.1.4 Step 4: Download the sample code
Use the Upload button to compile and load code to target board or use the Verify button to

comiile code.
1. Upload: This button can compile and load code to a target board.

2. Verify: This button can compile code.

3. . Serial Monitor: This button can open the serial monitor.
—— ] T W —

File_Edit Sketch Tools Help

1 1S =

2

HuEdu-NUC134 an CORZD

Figure 5-5 Sample Program Compiled and Loaded

5.1.5 Step 5: Check the Correctness of the VCOM Baud Rate

User needs to check if the virtual serial port baud rate setting is the same as the program
setting. When the program is set to 9600, the virtual serial port monitor will be set as 9600.
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& COM38 [ [
| Send
TEMEUL = O TP =0 - "
sermor = 0 mipnt = 1

sermor = 0 output = 0

zangor = 0 output = 0

Neereor =0 oitput = 0

sermor = 0 cutput = 0

Nsa‘mnr =0 output = 0

werear = 0 output = 0

sersor = 0 oudput = 10

zen@or = 0 output = 0

zenEor = 0 output = 0

serEnr = 0 oudput = 10 |
[+ Autoscral Mo line endng  » :'EIECI:] baud I|

Figure 5-6 Serial Monitor

This example uses ADCO to perform ADC conversion into a digital value which is then displayed
by the virtual serial port out. To set a COM port baud rate and then display the virtual serial
conversion results, use the ADCO pin connected to Vpp or Vss. Then, whether the ADC

conversion result is correct can be displayed.
— ] 1 = -

File Edit Sketch Tools Help

AnaloglnOutSerial

1 analogInPin = Ad;

UoanaloglutFimn =49,

1 osensorValue = O

m

tooutputValue = O

| setup() |

Serial.begind9600) ;

I loopdy |

Figure 5-7 Sample Program Baud Rate Setting
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& comss a0 B eey =Chims
|

senzor = 1023 ontput = 255 -
senzor = 1023 ontput = 255
senzor = 1023 ontput = 255 I

senzor = 1023 ontput = 255
senzor = 1023 ontput = 255
senzor = 1023 ontput = 255
senzor = 1023 ontput = 255
senzor = 1023 ontput = 255
senzor = 1023 ontput = 255
senzor = 1023 ontput = 255
zensor = 10232 output = 255
zensor = 10232 output = 255
zensor = 10232 output = 255
zensor = 10232 output = 255
zensor = 10232 output = 255
zensor = 10232 output = 255
zensor = 10232 output = 255
zensor = 10232 output = 255
zensor = 10232 output = 255
zensor = 10232 output = 255
zenzor = 10232 output = 255
zenzor = 10232 output = 255
zenzor = 10232 output = 255
zengor = 10232 output = 255
zengor = 10232 output = 255

1|

Autoscrol :No line ending :9600 baud

Figure 5-8 Serial Monitor Shows ADCO Conversion Result
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6 STARTING TO USE NUMAKER UNO ON KEIL |‘IVISION® IDE

6.1 Downloading and Installing Keil pVision® IDE Software

Please visit the Keil official website (http://www.keil.com) to download the Keil pVision® IDE and
install the RVMDK.

6.2 Downloading and Installing Nu-Link Keil Driver

Please visit Nuvoton NuMicro® official website (http://www.nuvoton.com/NuMicro) to download
the “NuMicro Nu-Link Keil Driver” file. Please refer to section 8.1 for the detailed download flow.
After the Nu-Link driver is downloaded, please unzip the file and execute the “Nu-
Link_Keil_Driver.exe” to install the driver.

6.3 Hardware Setup

The hardware setup is shown in the figure 6-1. If users want to use the VCOM function, turn on
all the SW2 pins (refer to section 3.1.2).

Figure 6-1 NuMaker UNO Connected to the Computer

6.4 Procedure for Downloading and Debugging Example Program

This example demonstrates how to download and debug a program on the NuMaker UNO
board. The example file can be found in the directory list as shown in the following figure.

6.4.1  Step 1: Open the Project

Please open the following path.
“C:\Nuvoton\BSPLibrary\NUC131BSP_CMSIS_v3.00.001\SampleCode\StdDrive\ADC_Result
Monitor\KEIL”
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NuMaker UNO
v| . # SampleCode » StdDriver » ADC _ResultMonitor » KEIL » v|~
it View Tools Help
e v Include in library - Share with = Burn Mew folder

, MUCL005eriesB5P_CMSIS o\ = Mame ’
, MUC131B5P_CMSIS w3.00.0 -
. Document o
| obj
. Library . -
| |&] ADC_ResultMonitor.uvproj
, SampleCode - :
|| ADC_ResultMonitor_ADC_ResultMonitor....
. RegBased [ ) L
] £k | Mu_Link_Driver.ini
. Semihost

| StdDriver
; ADC_ContinuousScal
, ADC_PwmTrigger
, ADC_ResultMonitar
, IAR
. KEIL

— ‘

Figure 6-2 ADC Sample Program

6.4.2 Step 2. Check Device Chip and Debug Chip

Please open the “target options” to check the device chip and if the debug chip selection is
correct. Figure 6-3 shows the correct device chip selection. Figure 6-4 shows the correct
debug chip selection. Figure 6-5 shows the debugging tool to confirm the selection is correct.
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ect Flash Debug Peripherals Tools SVCS  Window  Help
2@ | 4= = | P 0T T | EE JE | & PorT EEYIN
5| ADC_ResultMonitor E & =
main.c -
143 5= =] B Options for Target 'ADC_ResultMonitor’
144 B
Yoy I | P o poy ey e e ey
148 1
147 g u3Zz Database: |Nuru'licm Cortex-M Database |
148 a3zl
149 e Vendor: Muvoton
150 /* CL Device: MUC131SD2AE
o BRDC_CH|  Toolset: ARM
152
153 /v sced| | £1 NUC123ZD4AND +  |Part number: NUC1315D2AE
4 | £3 NUC1237D4BED
12‘5} e s | - £3 NUC130LCICN ng h?oarzeim el
156 /= wag| | £3 NUC130LD2CN
157 wnilef| | £ NUCT13DLE3CN Memories:
isa | | £3 NUC130RCICN - SRAM: BK
----- £3 NUC130RD2CN - App Flash: 68K
e ™ 5 £ - ISP Flash: 4K
160 apc sq| | MUC130RE3CN e p
161 /= oadl | £3 NUC130VE3CN e
162 moc o | £3 NUC131LC2AE Fle%ures; s
ol | | [ /O:upte
163 apc_pi £3 NUC131LD2AE [ =
164 /% Di : - UART: 6
165 ADC D _ |spe
166 ADC D - - ;
167
168 if (g_t
169 [
m] s Ok | e | _oom
11 N

Figure 6-3 Select Device Chip

Options for Target 'ADC_ResultMonitor’ [ &
Device I Target I Output I Listing I |zer I CJ’CHI Aam I Linker Lkilties I
" Use Simulstor Settings ' Use: |Nuvoton Mu-Link Debugager || Settings
4' I = J ——

[~ Limit Speed to Real-Time

v Load Application at Startup

v Run to main()

v Load &pplication at Startup

v Fun to main(

IInrtlallzatlon File: Debug
Restore Debug Session Settings— | | Mu-Link. - Chip Select
Iv Breakpoints [ Tool Diiver Version: B386r Ehp Typs: JNUCIO0 =

¥ Watch Windows & Performant
¥ Memary Display

Device Family: C

IEIEEH-'-W?

— Reset Dptions

Device [D: Resst: I."—".utadetect vl
CPU DILL: Parameter:
[SARMCM3 DLL | Pt I =] | _Download Options

Max Clack: I'l MHz vl v “erify Memory Code
Dialog DLL: Parameter:

[DARMCMTDLL | Supporting Forum Cancel | ok |
hittp: A Ay nurvoton-rmi. com
oK Cancel Defaults Help

Figure 6-4 Select Debug Chip
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Options for Target 'ADC_singleMode’

i

Device I Target I OLrtertI Listing I User I C:"CHI Asm I Unkerl Debug

— Configure Flash Menu Command

Lilities |

' |Uze Target Driver for Flash Programming

INuvoton Mu-Link Debugger L’I Settings | ¥ Update Target before Debugging

it Fie: J Ed'rt...l

" Use BEdemal Tool for Flash Programming
Command:l

]
Argumerrts:l

[T FunIndependent

oK Cancel Defauts |

Help

Figure 6-5 Select Nuvoton Debugger Tool (Nu-Link)

6.4.3 Step 3: Build and Download Sample Code
Click the Build button to see the completed compilation for error if any, and finally load the
code to the development board.
=l Build
Lol
¥+ Download
6.4.4

Step 4: Open the Serial Monitor and Set Baud Rate

User can open the serial monitor to print debug message. The present example uses the
“PuTTY tool”.
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ﬁ PuTTY Configuraticn | 2 _Ehl
Categony:
= Sgssian Basic options for your PuTTY session
TE"" I_.c'glging Specify the destination you warnt to connect to
—I- Termina =
- Keyboard Seral line Speed
.. Bell Ccom3g 115200
- Features Connection type:
= Window Raw Telnet Flogin S5H @ Seral
Fppea@nce Load, save or delete a stored session
- Behawiour
. Translation Saved Sessions
- Selection
C':'l':'f"m Default Settings | load |
—I- Connection -
. Data | Save |
- Rlogin
+- S5H
- Senal Close window on exdt:
Always Mever @ Only on clean exit
About | | Help COpen ] | Cancel

Figure 6-6 Set the Baud Rate on PuTTY Tool

6.4.5 Step 5: Click the Reset Button to Run Your Code.

After clicking the Reset button, chip will re-execute the program. The debug messages are
displayed as shown below

&P COM38 - PuTTY BN AR

Exit ADC sample code

Figure 6-7 Serial Monitor Window
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Function Button Description:

1. Open pVision® Development Tool 4, @ Open Debug Mode (Step 4 in Figure
Project — Open 6-9)
® Open the SYS.uvproj project file (Step 1 When using the debugger commands, it
in Figure 6-8) has the following features:
2 |ﬁ| Project — Build a. of; Window View to detect changes in
® Compile and link the SYS application the value'of \{arlables and registers
(Step 2 in Figure 6-9) (Step 4a in Figure 6-10)
LitD ™o
3. %4 Flash - Download b. s Single-Step through code (Step 4b

® Program the application code into on-chip in Figure 6-10)

Flash ROM (Step 3 in Figure 6-9) o
c. RET Reset the device (Step 4c in Figure
6-10)

d. Run the application (Step 4d in
Figure 6-10)

| . v Computer » OSDisk (C:) » Nuvoton » BSP Library » NUC131_Series BSP_CMSIS_V3.00.002 » SampleCode » StdDriver » ADC_ResultMonitor » KEIL »

- Open | = Mew folder

, NUC131_Series_BSP_CMSIS_V3.00.002 =+
. Document = -
. Library ﬂ ( L
| ] N
. SampleCode i | < I
. RegBased i I .
| Semihost Ist obj ADC ResultMonit § ADC_ResultMonit Mu_Link_Driver.in
X or.uvpraoj or_ADC_Resulthd i
. StdDriver onitor.dep
. ADC_ContinuousScanMode 1

, ADC_PwmTrigger
. ADC_ResultMonitor —
J IAR
J KEIL
J st

m

. ohj

Figure 6-8 ADC Sample Code Path

Nov 02, 2016 Page 34 of 47 Rev 1.01



NUVOTON NuMaker UNO
=

C:ANuvotan\BSP LibraniNUC131_Series_BSP_CMSIS_V3.00.002\SampleCode!\StdDriver\ADC_ResultMonitor\ KEILVADC_ResultMonitor.uvproj - Bisiond
File Edit View Project Flash Debug Peripherals Tools SWCS Window Help

MNMESEd@| s o®&| | | ™ 7o e Jf | @ seminost ] & ;ﬂ'- e Lo &
: ADC Resultvonitor  [«] 4% | b 2 @ 4
q E E main.c

B4 sultMoni 3 VXXXXX~xxxXXXXXX~xxxxXXXXX~xxxXxxxxxrxxxXxxxxx~xxxxXXXXXX~XXXxXXXXX~XXXxxxxxx

; main.c

V2.0

* SRevision: 6 §

%Date: 15/01/15 1:32p S

@brief Monitor the conversion result of channel 2 by the digital compare function.
Bnote

# Copyright (C) 2014 Nuvoton Technology Corp. All rights reserved.

WM -l N b R
%

10 L L T e T T T
11 nclude <stdio.h»

12 #include "NUC131.h"

i3

14

15 #define PLL_CLOCK

16

17

is

457 Fad

20 /* Define Function Prototypes
Gy S

22 wvoid 5Y5_Init(void):

23 woid UARTO_Init(void);

24 woid AdcResultMonitorTest (void):

Figure 6-9 ADC Enter Compile Mode Interface

CA\Nuvoton\BSP LibranANUC131_Series_BSP_CMSIS_V3.00.002\5ampleCode\StdDriver\ADC_ResultMonitor\KEIL\ADC_ResultMonitor.uvproj - Eisiond
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

TS Hd| s @ | | N == U | B seminost Has@e  &&

R ] BRI
B Disassembly
1847: SY5->R 4a = 0x59;
—>0X00000ASC 4C12 L 4, [pe, #72] ; BORD0000RAS
0 Ox00000RSE 2159 MCOVS rl, #0x59
0 SBYS->RFEGWRPROT = 0OxT16A:
]
0 startup_NUCI31.s ~ |] 5YS.h
7 —
0.
0 1843 | static _ INLINE void 5Y5 UnlockReg (void)
0 1844 {
Ra 0 1845 whnile (SY5->REGWRPRCT != 5Y5_REGWRPRCOT_REGPRCTDIS Msk)
R3 o 1846 [H {
R0 0 1S 1847 || SYS->REGWRPROT = Ox59:
R 0 1848 5YS->REGWRPROT = Oxl16;
“R12 0 1849 5Y5->REGWRPROT = :
~R13 (5P} 0. 1850 | N
g 1851 }
U 1852
0. 1853 -
1854 | void 5Y5_ClearResetS5rc(uint32_t u32Src):
1855 | uint32_t 5Y5_GetBCODStatus (vold)
1856 | uinc32_t 5Y5_GetResetSrc(vold);
T 1857 | uint32_t S5Y5_IsReglocked (void):
M 1858 | wint32_t 5Y5_ReadPDID(void):
1859 | vold 3YS5_ResetChip(void);
1860 | wvold 5Y5_ResetCPU(wvoid):
1861 | void SYS5 ResetModule (uint32 t u32ModuleIndex);

&l pr oject | = Registers 4 LI} |

Command n Call stack + Locals

Load "C:\\Nuvoton\\BSP Library\\NUC131 Series BSP_CMSI5_V3.00.002\\SampleCodeh\Stdl ~ Name Location/Value Type
< m ] D @ main 0x0000045C int ()
>

ASSIGN BreakDisable BreakEnable BreakKill Breaklist BreakSet BreakAccess COVERAGE | QECEII Stack = Locals Memory 1

Figure 6-10 ADC Enter Debug Mode Interface
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7 STARTING TO USE NUMAKER UNO ON IAR EMBEDDED WORKBENCH

7.1 Downloading and Installing IAR Embedded Workbench Software

Please visit IAR official website (http://www.iar.com) to download the IAR Embedded
Workbench and install the EWARM.

7.2 Downloading and Installing Nu-Link IAR Driver

Please visit Nuvoton NuMicro® official website (http://www.nuvoton.com/NuMicro) to download
“NuMicro Nu-Link IAR Driver” file. Please refer to section 8.2 for the detailed download flow.
After the Nu-Link driver is downloaded, please unzip the file and execute the “Nu-
Link_IAR_Driver.exe” to install the driver.

7.3 Hardware Setup

The hardware setup is shown in the figure 7-1. If users want to use the VCOM function, please
turn on all the SW2 pins. Please refer to section 3.1.2.

Figure 7-1 NuMaker UNO Connected to the Computer

7.4 Procedure for Downloading and Debugging Example Program

This example demonstrates how to download and debug an application on a NuMaker UNO
board. The example file can be found in the directory list as shown in the following figure.

7.4.1 Step 1: Open the Project

Please open the following path example program.
“C:\Nuvoton\BSPLibrary\NUC131BSP_CMSIS_v3.00.001\SampleCode\StdDrive\ADC_Result
Monitor\IAR”.
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NuMaker UNO
. MUC131BSP_CMSIS v3.00.0C = Marne :
, Document
. . Release
. Libra
L | settings
| SampleCode .
|| ADC_ResultMonitor.dep
. RegBased )
|| ADC_ResultMonitor.ewd
, Semihost ]
ADC_ResultMonitor.ewp
, StdDriver

I || ADC_ResultMonitor.eww

|| ADC_ResultMonitor.icf

, ADC_ContinuousScan—
. ADC_PwmTrigger
) ADC_ResultMonitor
. IAR
. KEIL
Figure 7-2 ADC Sample Program in IAR

7.4.2 Step 2. Download the Sample Code.
Click the button on the top right corner to download the program.
€ ADC_ResultMonitor - IAR Embedded Workbench IDE N e
File Edit View Project Nu-Link Tools Window Help —
s FIEIEE IR Y REE D @ &[0 VN S| D
Horkspace * main.cl
Release - I
Files P E if (ADC_GET_INT_FLAG(ADC, ADC CMPO_INT) '= 0)
A 1 .
=) ﬂ- g u32hdeCrp0IntFlag = 1;
@ (1 CMSIS Files ADC_CLR_INT_FLAG(ADC, ADC_CMPO_INT);: /% clear the A/D compare flag 0 #/
@ CaLibrary Files L 1
& C1S0urce Files
| [ main.c if (ADC_GET_INT FLAG(ADC, ADC_CMF1_INT) != 0)
L@ (3 Output = {
g_u322dcCrplIntFlag = 1;
ADC CLR_INT_FLAG(ADC, ADC_CMP1_INT): /* clear the A/D compare flag 1 */
r i
Figure 7-3 Compile and Load Program in IAR
7.4.3 Step 3: Click the Reset Button to Run Your Code

After clicking the Reset button, chip will re-execute the application and debug messages are

displayed.
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£2 COM38 - PuTTY [EEREE %=

Figure 7-4 Serial Monitor Window

Function Button Description:

le
u \,‘5 Open IAR Embedded Workbench - .r':-' Project — Download and Debug
File —Open — Workspace Program the application code into on-chip
Open the SYS.eww workspace file Flash ROM. It has the following features:
sl e
] iz Project — Make € <X Single-step through code

Compile and link the SYS application
.‘_

¢ = Resetthe device

et
€ < Run the application

Nov 02, 2016 Page 38 of 47 Rev 1.01



NUVOTON NuMaker UNO

I

8 DOWNLOADING NU-LINK DRIVER FROM NUVOTON WEBSITE

8.1 Downloading and Installing Nu-Link Keil Driver

Step 1 Visit Nuvoton NuMicro® Website: http://www.nuvoton.com/NuMicro

NnuUvoToN

2-1. Move to “Support”

: s 1
"W Products {9 Applications =] Support | i

Home > Support > Tool & Software > Developm -¢3™MiNg

Product Related Information

Step 2 Development Tool Hardware Brochures and Flyers

Learning

Product Related Information Reference Design

Brochures 3»
Tool & So
Development Tool Hardware

2-2. Click here to enter
“Tool & Software”

FAQ
i Sales/Technical Support

Forum

-

"W Products {©) Applications L] Support

Home > Support > Tool & Software > Software

Software

Click here to enter
“Software”
download page

Step 3 Learning Support Package

Product Related Informati

Brochures and Flyers

Tool & Software -_Ia MiniS1DE_Series_BS

Hardware Revision History

! Software ! :

L= == -~ - Mini51 series software pa
Third Party Tool and samples codes. Exan
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Programmer Software Tools Package

File name Description Version Date

1 .
ICP_Programming_Tool_V2.00.6561 NuMicro IGP tool & user manual V2.00.6561 2016-8-16
s Fevision H SIC\‘;.-

.f. ISP Programming Tool V2.00.zip NUMicro ISP prog
Re-. sion History

Click here to download
“Nu-Link Keil Driver”

gr manual V2.00 2016-9-7

.f.NuGang Programmer V7.02.zip

Step 4 Revision History oz oteE

Nu-Link Driver

File name Description Version Date

==
l ) di - - This driver Is to support Nu-Link to work under

Nu-Link_Keil_Driver_v2.00.65611 Keil RVMDK Development Environment for all  V2.00 6561 2016-8-16
ien History . . _ _| NuMicro Family Devices.

) . , This driver is to SLIppOI'[ MNu-Link to work under

N” Link_IAR_Driver_v2.00.6561 IAR EWARM Development Environment for all 2.00.6561 2016-8-16
Revision History MNuMicro Family Devices.

Step 5 Download “Nu-Link Driver for Keil RVMDK?” file. After download is complete, unzip the file and execute "Nu-

Link_Keil_Driver.exe". Follow the instructions to install Nu-Link Keil driver.
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8.2 Downloading and Installing Nu-Link IAR Driver

Step 1 Visit Nuvoton NuMicro® Website: http://www.nuvoton.com/NuMicro

NUVOTON
P ———

2-1. Move to “Support”

"W Products {o) Applications :é_SUPBOTt X G
—_— r [ — |
Learning

Home > Support > Tool & Software > Developm

Product Related Information

Step 2 Development Tool Hardware Brochures and Flyers

Reference Design

FAQ

i Sales/Technical Support

Development Tool Hardware
= : Forum

Learning
Product Related Information
Brochures
Tool & Softx

2-2. Click here to enter
“Tool & Software”

P

. Products O} Applications Ea' Support

Home > Support > Tool & Software > Software

Software

Click here to enter
“Software”
download page

Step 3 Learning rd Support Package

Product Related Informa
Brochures and Flyers

Tool & Software & MiniS1DE_Series_BS

Developmep¥'Tool Hardware Revision History
Iy pochel S =
| Software 1 :
o o o T e, ol Mini51 series software pa
Third Party Too and samples codes. Exan
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Programmer Software Tools Package

File name Description Version Date

1 i

ICP_Programming_Tool_V2.00.6561 NuMicro ICP tool & user manual V2.00.6561 2016-8-16
Revision History

1 i i

&4 ISP Programming Tool V2.00.zip NuMicro ISP programming tool & user manual  v2.00 2016-9-7
Re-. sion History

1 _ )

NuGang Programmer V7.02.zip MNuGang programmer software & user manual V7.02 2015-11-27
Ead Ccvision History

Step 4 :
Click here to
Nu-Link Driver download
“Nu-Link IAR Driver”
File name Version Date

) - - - ThigAriver Is to support Nu-Link to work under
Nu-Link_Kell_Driver_V2.00.6561 RVMDK Development Environment for all  V2.00 6561 2016-8-16
Revision History Mutdicro Family Devices.
o e - - ———

) . , This driver is to Support MNu-Link to work under
N” Link_IAR_Driver_v2.00.6561 I |AR EWARM Development Environment for all 2 00.6561 2016-8-16
vision History | NuMicro Family Devices.

Step 5 Download “Nu-Link Driver for IAR” file. After download is complete, unzip the file and execute "Nu-Link_

IAR_Driver.exe". Follow the instructions to install Nu-Link IAR driver.
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9 NUMAKER UNO SCHEMATICS

9.1

NuMaker UNO I/O Schematic

NuMaker UNO
_

CC.
8
ce
o BRI D12MO Off-page Connector
P Di1z2mi
P[1:64
N7,  Di2Mo Jeeret TICERST | | el €1 64)
3VCC RESET PA.[0:15]
x BVee 3vce KPA[0:15]
12MHz GND EA S —ROE
——Re—————<SGND {PB.[0:15]
c2 ———Saves—<K VREF i i
ADAVSS PC[0:15]
2 RS o5 17515 .2
200 6 D12MI DyCEE DAVDD ADAVSS | i KPC.[0:15]
Q DVCC5 s DAVDD PD.[0:15]
! LD Xovces | —0l_pp 015]
D v R > FPAy H PE.[0:15]
Crvstal .. Power — KO Rociko | =Rl pe o
y i Off-page Connector a1 PF.[0:7]
[0:7]
header 2,54 1X10 [} (i i
PA.9 10 1 14
NUT I — P1 d P2 P17 d P18
cLko 1 T VRer B 12C1 SDA P3 a9t 2 23 P19 s 2 P20
DVCC5 29 NC GND. 72 VREF P5 o2 4 P P2l o2 4P P22
RESET 39 VoD B 5 VSS 7 o5 6 P P23 95 6 24
VCC T MCU_RESET - PWMI1L T 7 8 o 75 7 8 o
of o of
5VCC 5V 59| 3veC A a7 PWMI10 1T o ¢ 10 z 77 q° 10 28
———%9 5vcC A X PWM9 P13 p 1 12 P14 (7] p 11 12 530
M VssS A 79 Pwms P15 13 14 P16 i 13 14 P37
VIN Vss PB 11 19 PWM7 Q15 16 015 16
— N 9 Pwme NC NC
oy header 2.54 1)@ (& i ) NUZ oto 1ps5 bso bas PG bas
2 o of
ﬁé v header 250 1B & (E i) o m— 2 Po2 2 q3 : —
< PE. P53 54 7 P38
PA IS 79 PWM5 —pe—95 6 =5 O 5 6 P40
e | —0 |
PA. PAIL 59 PWM4 a7 7 8 P 2 7 8 iz
-Of 2| O
A Ao 59 PWM3 59 9 10 50 9 10 7
A F 29 PWM2 5 11 12 o o1 12 5
A PWML 913 14 o113 14
PA. PF. 3 P63 P6d P. P48
PA. —pp1T 29 PWMO Q15 16 015 16
A —ppo 19 UART_DO
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p:
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—————90 sPI0_Ss GPIO pP———— 102 RED (e}
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Arduino interface 103 RED o
P2 L RR |47 N2 W
516 byccs
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BAYR NI RS
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5
CON1
D3
. SS24A
g1 i B
5 |49
2 RBO60L -
1~ 100uF/16V o
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9.2 NuMaker UNO NUC131SD2AE Schematic

NuMaker UNO

DAVDD L6FERRITE BEAD . Off-page Connector
b3
o ———0 pvces . S [ ol
cT3 REREERR kKRB —_— i
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PRI P (0115
IoNdope~ynIneagy e (015 10:15]
SEEEsorci<<9Y900 —_—lpE (01)
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9.3 Nu-Link-Me Schematic
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10 REVISION HISTORY

Date Revision Description

2015.07.20 1.00 1. Initially issued.

1. Changed the board name from NuEdu-UNO to NuMaker UNO.

2. Updated NuMicro® Patch for Arduino 1.5.8 to Nu-Link_USB_Driver_V1.2 in
2016.11.02 1.01 section 4.2.

3. Added section 3.3 NuMaker UNO NUC131SD2AE Extended Connectors
Layout.
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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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