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1 OVERVIEW

Arduino i 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
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Figure 1-1 NuMaker UNO Board

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.

OF®
||

@0

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, 12C, 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:
€ NuMicro® Morpho extension pin headers for full access to all MCU NUC131 1/0
€ On-board Nu-Link debugger/programmer with SWD connector
®  Flexible board power supply:
€ 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.

Analog pin Power pin
Extended Connector Extended Connector
(NU3) (NU1)

VDD : 3.3V or 5V ICE Controller
(JP8) USB Connector
1)

uuuuuu

ANALOG N POWER g == [
2@ &6 LT : Sl VCOM
Voo = | Elile Switch

Target Ch
SPI 0 :
Intetface NuEdu-UNQ V1.5 i ICE
((jg?) ﬂwﬁu—(pﬁr—) 4 Controller
Ll | LSS B - ¥ i

o il o SR

ICE
Status LED

gital p! ;
Extended Connector (Power, GPIO, TX, RX)
(NU4, NU2) LED status

Figure 3-1 NuMaker UNO Development Board — Upper 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.

JPR1 JP1
‘ el ‘ (Selection Voltage) (Vopp Provided Voltage) HE
Select 5V or 3.3V (Default is 5V)
[a >
2 2 o USB, target board will be able to get the
USB supply voltage. DC 5V or 3.3V
. \. (SW2 pin1 need on)

Other power for Vpp pin  [X External power supply DC 2.5V ~5.5 V. i\r/1(;)|:|?ge by JP1

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 Vb 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

JP2 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

SwW2 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

SW1 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.

3.2 Pin Assignment for NUC131SD2AE Extended Connectors

The NuMaker UNO provides the NUC131SD2AE target chip on board and the NUC131SD2AE
extended connectors (JP3, JP4, JP5 and JP6) for LQFP64-pin. Table 3-4 shows the pin
assignment for NUC131SD2AE.

Pin Name H Pin No Pin Name

01 PB.14,INTO 33 PC.11,PWM1_BRAKE1

02 PB.13 34 PC.10,PWM1_BRAKEO

03 PB.12,CLKO,BPWM1_CH3 35 PC.9,PWM0_BRAKE1

04 PF.5,12C0_SCL,PWM1_CH5 36 PC.8,PWMO0_BRAKEO

05 PF.4,12C0_SDA,PWM1_CH4 37 PA.15,PWM0_CH3

06 PA.11,12C1_SCL,PWM1_CH3 38 PA.14,PWMO0_CH2

07 PA.10,12C1_SDA,PWM1_CH2 39 PA.13,PWMO0_CH1,UART5_TXD

08 PA.9,12C0_SCL,UART1_nCTS 40 PA.12,PWMO0_CHO,UART5_RXD

09 PA.8,12C0_SDA,UART1_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,PWMO0_CH4,ADCO,12C1_SCL,UART5_TXD
13 PB.7,UART1_nCTS 45 PA.1,PWM0_CH5,ADC1,12C1_SDA,UART5_RXD
14 LDO_CAP 46 PA.2,PWM1_CHO0,ADC2,UART3_TXD

15 Vbb 47 PA.3,PWM1_CH1,ADC3,UART3_RXD

16 Vss 48 PA.4,ADC4

17 PB.0,UARTO0_RXD 49 PA.5,UART3_RXD,ADC5

18 PB.1,UARTO_TXD 50 PA.6,UART3_TXD,ADC6
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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_BRAKE1,12C0_SCL,UART4_RXD
22 PD.7,BPWM1_CHO0,CANO_TXD 54 PC.6,PWM0_BRAKEDOQ,I2C0_SDA,UART4_TXD
23 PD.14,BPWMO0_CH5,UART2_RXD 55 PC.15

24 PD.15,BPWMO0_CH4,UART2_TXD 56 PC.14

25 PC.3,BPWMO0_CH3,SPI0_MOSIO 57 PB.15, ,BPWM1_CH5TMO0,TM0_EXT,INT1

26 PC.2,BPWMO0_CH2,SP10_MISO0 58 PF.0,XT1_OUT

27 PC.1,BPWMO0_CH1,SPI0_CLK 59 PF.1,XT1_IN

28 PC.0,BPWMO_CHO0,SPI0_SS0 60 nRESET

29 PE.5,PWMO0_CH5,TM1_EXT,TM1 61 Vss

30 PB.11,TM3,PWM0_CH4 62 Vbp

31 PB.10,TM2 63 PF.8, PWM1_CH4,CLKO

32 PB.9,TM1 64 PB.8,BPWM1_CH2,CLKO,TM0,STADC

Table 3-4 Pin Assignment for NUC131SD2AE

3.3 NuMaker UNO NUC131SD2AE Extended Connectors Layout

-

Fowstl NuMaker UNO

( PAT7
( pc7
( PC15 PF7 D
( PB.15 PA13 D
PA.16 D
( Vss PC9 D

( PFs PCA1 D

( pB.14 PB.10 D
( PB.12
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( PA10 7 PC3 D

( PAs PD.14 D

o

<
~ w Iy
N 4 =)

( pB7
( vdd

PB.O D

=]

Figure 3-3 NuMaker UNO NUC131SD2AE Extended Connectors Layout
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3.4 Arduino UNO Pin Assignment for NuMaker UNO

The NuMaker UNO provides the NUC131SD2AE target chip on board and the Arduino UNO
extended connectors (NU1, NU2, NU3, NU4 and NU5) for LQFP64-pin. Table 3-5 shows the
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 A0 4 A3
Analog 2 Al 5 A4
3 A2 6 A5
0 PB.0/UART_RX0 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 VSSs  |vss
6 PA.15/PWMO_CH3 VREF |VREF
7 PE.5/PWM0_CH5 I2C  |PA.8/SDA
8 PB.11/PWMO0_CH4 I2C  |PA.9/SCL
1 PC.2/SPI0_MISO 5 RESET
SPI 2 Vpp 6 GND
Interface 3 |pc.u/sPio CLK 7 |pc.o/spio ss
4 PC.3/SPI0_MOSI 8 PB.9/TM1

Table 3-5 Pin Assignment for NuMaker UNO
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3.5 NuMaker UNO Arduino Layout

Legend %
UNO Physical Pi 12C Pi :
A ysical Pin in s ||
Defined :
Powe;_related Port Pin SPI Pin : %
in
2
Clock Output Pin L
j B3Ik

Power
Jack

| RESET o e T a

USB
JACK

Figure 3-4 NuMaker UNOPin Design for Arduino
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3.6 NuMaker UNO PCB Placement
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Figure 3-5 NuMaker UNO PCB Placement
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4 DOWNLOADING AND INSTALLING ARDUINO IDE 1.8.5 AND NUMAKER
UNO SOFTWARE

4.1 Downloading and Installing Arduino IDE 1.8.5 Software

Please visit the Arduino official website (http://www.arduino.cc/en/Main/software) to download
and install the Arduino IDE 1.8.5. Currently it is recommended to install Arduino IDE 1.8.5 for
Windows version, since the other operating system has not been verified.

The Arduino IDE 1.8.5 installation steps are as follows:

41.1 Step 1: Download Arduino IDE 1.8.5 software

Visit https://www.arduino.cc/en/Main/Software, and download the latest Arduino.

Download the Arduino IDE

Windows Installer, for Windows XP and up
Windows ZIP file for non admin install

ARDUINO 1.8.5 Windows app Requires Win 810r 10

The open-source Arduing Software (IDE) makes it easy to Get 5§
wrile code and upload it to the bozrd 11 runs on '

05 % and Linux The environment is . .
b esityey e . Mac OS X 10.7 Lion or newer
wrill and based on Processing and other open-

Wware

This software can be used with any Arduino board Linux 32 bits

Retfer to the Getting Started page for Installation Linux 64 bits
instructions. Linux ARM

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 1.8.5

Click on download.

Contribute to the Arduino Software

Consider supporting the Arduino Software by contributing to its development. (US tax payers, please note this contribution
ore on how your contribution will be usec

S NOt tax deauctible). Learn 1

SINCE MARCH 2015, THE ARDUINO IDE HAS BEEN DOWNLOADED
TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND
GENUINO BOARDS, HUNDREDS OF COMPANIES AROUND THE WORLD ARE
USING THE IDE TO PROGRAM THEIR DEVICES, INCLUDING COMPATIBLES,
CLONES, AND EVEN COUNTERFEITS. HELP ACCELERATE ITS DEVELOPMENT
WITH A SMALL CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE!

$3 $5 $10 $25 $5@  OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

Figure 4-2 Find and Download Arduino 1.8.5

41.3 Step 4: Install the “Arduino-1.8.5-windows.exe” file

Double click on the “arduino-1.8.5-windows.exe” and click “Run”.

Do you want to run this file?

Mame: Charduino-1.8.5-windows.exe
Publisher: Arduino LLC

Type: Application

From: Charduino-1.8.5-windows,.exe

Run | Cancel

[#] Always ask before opening this file

| == \While files from the Intemet can be useful, this file tvpe can
vﬁ) potentialhy ham your computer. Onby run software from publishers
- you trust. What's the risk ?

Figure 4-5 Install arduino-1.8.5-windows.exe Installation File
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4.1.4 Step 5: Select the installation folder

Select the installation folder and click “Install”.

"?'_g' Arduino Setup: Installation Folder El_lﬁ

.: Setup will install Arduino in the following folder. To install in a different

folder, dick Browse and select another folder. Clidk Install to start the
installation,

- Destination Faolder

Browse. ., | ‘

Space reguired: 403.6MB
Space available: 251. 4GB |

Caniel Mullsoft Install System w2, 46 < Back Install
| ;

Figure 4-6 Install arduino-1.8.5-windows.exe to Installation Folder

4.1.5  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-
1.8.5-windows file to the installation folder.

Arduino Setup: Installing & & . 5 | L

Fxtrar:t: Id.exe_

Figure 4-7 Install arduino-1.8.5-windows to Installation Folder

After installation is finished, two executable files can be found in the Arduino 1.8.5 installation
directory, including arduino.exe and arduino_debug.exe. Both files are able to start the Arduino
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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.

. drivers 2018/7/3 5 03:24  File folder

J examples 2018/7/3 T 03:24  File folder

J hardware 2018/7/16 T 5 02:.... File folder

| java 2018/7/3 75 03:25  File folder

J lib 2018/7/3 75 03:25  File folder

J libraries 2018/8/1 75 06:16  File folder

. reference 2018/7/3 5 03:25 File folder

| tools 2018/7/3 5 03:25 File folder

J tools-builder 2018/6/29 75 01:... File folder
€9 arduino.exe 2017/10/2 T 09:... Application 395 KB
| arduino,l4j.ini 2017/10/2 T 09:... Configuration seff... 1KB
@ arduino_debug.exe 2017/10/2 5 09:... Application 393 KB
i | arduino_debug.4j.ini 2017/10/2 T 0%:... Configuration sett... 1KB
Iﬂ arduino-builder.exe 20174072 5 09, Application 3,214 KB
%/ libusb0.dll 2017/10/2 T 09:... Application extens... 43 KB
%] mswepl00.dll 2017/10/2 T 09:... Application extens... 412 KB
%] msverl00.dll 2017/10/2 T 0%:... Application extens... 753 KB
= revisions.bdt 2017/10/2 5 0%:... Text Document 84 KB
@ uninstall,exe 2018/7/3 T4 03:25 Application 404 KB
=] wrapper-manifestxml 2017/10/2 F5 09:... XML Document 1KBE

Figure 4-8 Arduino 1.8.5 Installation Directory

4.2 Installing Nu-Link USB Driver for Arduino IDE 1.8.5

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 1.8.5.
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 -
& NuMicro® NUC131 Series Selection & .
¥  Guide ¥ Technical Reference Manual
Iv-f Nu-Link USB Driver I .V-f NuMaker Uno User Manual
4 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?

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

At least 25.4 MB of free disk space is required.

| < Back MNext = } Cancel

Figure 4-10 Installing Nu-Link USB Driver

4.2.3 Step 3: Run Arduino IDE 1.8.5

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

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

UNO/master/package nuvoton index.json

File |Edit Sketch Tools Help

New Ctrl+N
Open.. Ctrl+0

Open Recent q

Sketchbook 3 .
Bamples ,

Close W pp code here, to run once|
Save Chrl+S

SaveAs..  Ctrl+Shift+S

PageSetup  Ctrl+Shift+P
Print Ctrl+P

I Preferences  Ctrl+Comma

Quit Ctil+Q n code here, to run repea

n ] 3

Figure 4-11 Arduino IDE 1.8.5 Select File and Click Preferences
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Preferences & TR . &

Settings | Network|

Sketchbook location:

'(i:\Program Files (x86)\Arduinoexamples

Editor language: :Sysbem Default = {requires restart of Arduina)
Editor font size: 2
Interface scale; [] Automatic | 120 ;-3.‘5'% (requires restart of Arduino)

Show verbose output during: || compilation  [] upload
Compiler warnings: iNone -

[7] Display line numbers

[ Enable Code Falding

[] Verify code after upload

[ Use external editor

[¥] Check for updates on startup

[7] Update sketch files to new extension on save (.pde -> .ina)

[7] Save when verifying or uploading

Additional Boards Manager URLs; Fﬂm:f,.’raw.gimubuserconhent.mm,|"OpenNuvoton,."NuMaker-UNOfmaster,.‘pad(age_nuvomn_index.jsor. @
B T A T RS

C:Wsers\PPERMATA\AppData\Local \Arduino 15\preferences. et

{edit only when Arduino is not running)

(] |ooeden]

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 1.8.5 Boards Manager

Go to Tools — Board — Boards Manager on Arduino IDE 1.8.5.

-

8 sketch_augiTa | Arduino 185 E@ﬁ

File Edit Sketch ITooPsiHelp

Auto Format Ctrl+T
Archive Sketch
sketch_algl? Fix Encoding & Reload
void set Serial Monitar Ctrl+ Shift+M =
Serial Plotter Ctrl+Shift+L
/'l put T Once
WiFil01 Firmware Updater
| Board: "NuMaker UNO" ' | Boards Manager... |
} Port L Arduino AVR Boards
Get Board Info Arduino Yin
void loo Programrner: “AVRISP k" ¥ Arduino/Genuino Uno
void 00 Arduinoc Duemilanove or Diec
Burn Bootloader

/[ put your mainm code here, to|  AduinoNeno
Arduino/Genuino Mega or M

Arduinc Mega ADK
1 | Arduino Leonardo

Arduine Leonardo ETH

Figure 4-13 Click Boards Manager on Arduino IDE 1.8.5
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Search “MuMaker” and the NuMaker UNO will show up on the list. Select NuMaker UNO
and click install.

NuMaker UNO (32-bits NUC131 Cortex-M0) by Nuvoton ~
Oaras MEuaed N this package

Huvoton NuMaker Una.

online help

More infa

Install

Close

Figure 4-14 Select NuMaker UNO and Click Install

4.25 Step 5: Select NuMaker UNO on Arduino IDE 1.8.5 Board Selection

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

| Boards Manager...

Arduinc AVR Boards

Arduine Yin

File Edit Sketcl I | Arduino/Genuino Uno

Auto Format Crl+T Arduine Duemilanove or Diecimila

Archive Sketch Arduine Nano

sketch_aug22:

Fix Encoding & Reload Arduino/Genuine Mega or Mega 2560
-‘\-C\_i l—_{ setl Serial Monitor Ctrl+Shift+M Arduino Mega ADK
Serial Plotter Ctrl+Shift+L Arduino Leonardo
/! put Arduino Leonardo ETH

WiFil01 Firmware Updater
Arduine/Genuine Micre

| Board: "NuMaker UNG" % Arduino Esplora

} Port Arduino Mini
Get Board Info Arduine Ethernet

void loo Programmer: "AVRISP mkIl" Arduino Fio

void loo] Arduino BT

; Burn Bootloader

// put your maim code hefe, to Rt
LilyPad Arduina
Arduine Pro er Pro Mini
Arduing NG or older
Arduina Robot Contral
Arduine Robet Motor

Arduino Gemma

Adafruit Circuit Playground
Arduine Yin Mini

Arduing Industrial 101
Linino One

Arduine Uno WiFi

MNuyvoton NuMicro

@ | NuMaker UNO I

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

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.

=4 Device Manager wl .
File | Action View Help
e @ Hml &
4 = OANBE02044
@ Batteries

2 Biometric Devices
/& Computer

s Disk drives

B Display adapters

{5 Human Interface Devices
¢ IDE ATA/ATAPI controllers
55 Imaging devices

= Keyboards

£77] Memory technology driver
)3 Mice and other pointing devices
& Monitors

L¥ Network adapters

& Portable Devices

45 Ports (COM & LPT)
YZ Nuvoton Virtual Com Port (COM38)
TroCessors

P Security Devices
% Sound, video and game controllers

1M System devices

‘ Universal Serial Bus controllers

Figure 4-17 USB Device Detected by Device Manager
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5 STARTING TO USE NUMAKER UNO ON ARDUINO IDE 1.8.5

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
1 Boards Manager...
B 1 Arduino AVR Boards
ol sketch_aug22a | Arduino 1. Arduino Yun
Help | Arduino/Genuino Uno
e Auto Format Ctrl+T Arduine Duemilanove or Diecimila
Archive Sketch Arduino Nano
sketchiauged Fix Enceding & Reload Arduino/Genuino Mega or Mega 2560
-.\-chi setl Serial Monitor Ctrl+ Shift+ M Arduino Mega ADK
Serial Plotter Ctrl+Shift+L Arduino Leonardo
// put o Arduino Leonardo ETH
WiFil01 Firmware Updater
Arduing/Genuino Micro
9 Arduino Esplora
} Port Arduino Mini
Get Board Info Arduino Ethernet
void loof Programmer: "AVRISP mkIl" :::z::: ;:
1 Burn Bootloader
// put your main code here, to BigEaninallcs
LilyPad Arduino
Arduina Pro or Pro Mini
1 Arduino NG or older
2l = Arduino Robot Control
Arduino Robot Motor
Arduino Gernma
Adafruit Circuit Playground
Arduina Yin Mini
Arduino Industrial 101
Linino One
Arduine Uno WiFi
1 Luvoton MuMicro
Le NuMakarUNOI
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.

Tools| Help

Auto Format Ctrl+T E
Archive Sketch
Fix Enceding & Reload =
Serial Monitor Ctrl+Shift+ M i
Serial Plotter Ctrl+5Shift+L

run once
WiFi101 Firmware Updater
Board: "MuMaker UNO" 4
L Serial ports
Get Beard Info
Programmer: "AVRISP mikd" L4

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 COM38 is not available Copy error messages

NUEdu-NHUC1Z21 on COM3ZE

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 > AnalogIinOutSerial.

MNew Ctrl+N iy

Open... Ctrl+O Built-in Examples rmn once

Open Recent 01.Basics 4

Sketchbook 02 Digital ]

- '

Close Ctrl+W 04.Communication [ Analoglnput

Save Ctrl+5 03.Control [ AnalogWriteMega

Save As... Ctrl+Shift+S 06.5ensors ! Calibration
07.Display [ Fading

Page Setup  Ctrl+Shift+P R X
08.5trings [ Smoothing

Print Ctrl+P

Preferences  Ctrl+Comma

Quit Ctrl+Q

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 seriellgmonitor.

File Edit Sketch Teols H_Elp

HUEdu-HUCA2 an CORM=ZD

| 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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NuMaker UNO

& COM38 [ ol =
| Sood ||
:"&-'EITBI.IL = DT = 0 - z
sermor = 0 miipnt = 1
sermor = U output = 0
zengor = 0 output = 0
Hleersor = 0 mitput = 0
fezraar = 0 output = 0
Hsm&mr =0 cutput = 0
werEar = 0 oatput = 0
sermor = 0 oudput = 10
zenEor = 0 ootput = 0
zengor = 0 ootput = 0
seraor = 0 oudput = 10 =
¥ Autoserol HNoineendng v || 9500 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.
et e i

ET ) -

File Edit Sketch Tools Help

Upload

AnaloglnOutSerial

InPin = Ad; I
T analopouinin = 0,

I sensorValue = 0;

m

L outputValue = 0

setupd ) |

1in(9e00) ;

Toop() |

Mazimum

MuEdu-NULCA

Aug 20, 2018

Figure 5-7 Sample Program Baud Rate Setting
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& comss G
w [ Send

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

senzor = 1023 ontput = 255
senzor = 1023 output = 255
senzor = 1023 output = 255
senzor = 1023 output = 255
senzor = 1023 output = 255
senzor = 1023 ontput = 255
senzor = 1023 output = 255
zensor = 1022 output = 255
zensor = 1023 output = 255
zensor = 10232 output = 255
zenzor = 10232 output = 255
zenzor = 10232 output = 255
zenzor = 1023 output = 255
zengor = 10232 output = 255
zenzor = 10232 output = 255
zensor = 1023 output = 255
zensor = 1023 output = 255
zenzor = 10232 output = 255
zensor = 1023 output = 255
zenzor = 10232 output = 255
zengor = 1023 output = 255
zengor = 1022 output = 255

|| [¥] Autoscrol Mo line ending | 8600 baud

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

6.1 Downloading and Installing Keil pVision® IDE Software

Please visit the Keil official website (http://www.keil.com) to download the Keil uVision® 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\BSPLibrarANUC131BSP_CMSIS_v3.00.001\SampleCode\StdDrive\ADC_Result
Monitor\KEIL”
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I

v| « SampleCode » StdDrver » ADC ResultMonitor » KEIL » v|~

it View Tools Help

ew Include in library = Share with = Burn Mew folder
. MUCI100SeriesBSP_CMSIS v # Mame :
; MUCI31BSP_CMSIS v3.00.0 .
i
Document ;
J obj
Library — - -
| &) ADC_ResultMonitor.uvproj
, SampleCode - ot
|| ADC_ResultMonitor_ADC_ResultMonitor....
. RegBased __ ; —
; £k | Mu_Link_Driver.ini
. Semihost
StdDriver 3

" ADC_CUntinuDusScal! =
ADC_PwmTrigger l—
ADC_Resulthonitor
. 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
B[ | e|rnnn]eee kDo EEIEY
$% | ADC_ResultMonitor E & =
s AOC ol LA Options for Target *ADC_ResultMonitor’
144 i
14z MVTC B Target l Cutput I Listing I User | C«-"CHI Asm i L.inkerl Debug I Util'rties!
146 T
147 g u32i Diatabase: INuI‘u‘Iicro Cortex-M Database _:j
148 a3z
14a o_uE Wendor: Muveoton
150 VE o Device: MUC1315D2AE
151 ADC CI Toolset: ARM
152
e sl e £ NUC123ZD4AND »  |Part numher: NUC131SD2AE
£ | | £ NUC123ZD4BED
12‘51 = | - €4 NUC130LCTCN RN Bt Carterc b
i /= uadl | £3 NUC130LD2CN
ShE caaa il o £4 NUC130LEICN Memories:
ey B (I I £3 NUC13DRCICN - SRAM: 8K
=4l | £1 NUC130RDZCN - App Flash: 68K
153 /* 58 £ - ISP Flash: 4K
160 anc sl | NUCT30REICHN - Data Flash: 068K
oy /=oilll | £3 NUC130VEICN
RS e | —-— £3 NUCI131LCZAE Features:
4 | £1 NUC131LD2AE -1/0:up to 56
r RhC_3 £1 NUC1315C2AE e b
164 /= Didll | i : - UART: 6
165 :mc_n; - [SPL1
168 ADC D e S ——— =
ia7
168 if(g &
169 [
o T f . 0K | Cancel | Defaus
vy
Figure 6-3 Select Device Chip
kA Cptions for Target 'ADC_ResultMonitor _ & o

Device! Target | Outputl Listingl User | Cf'CH! Aam I Lirker Util'rtiesl

{” Use Simulator Settings || * Use: INuvnton Mu-Link Debuagger _vj
[~ Limit Speed to Real-Time

Settings

W Load Application at Startup ¥ Run to main) v Load Application at Startup v Fun to main
llnrtialization File: Debug - ﬁ
- Restore Debug Session Settings —{ | | Nuelink [~ Chip Select

¥ Breakpoints v To:] Diriver Yergsion: B386 Chip Type: INUUEIIj "'I

¥ Watch Windows & Performa
¥ Memory Display

Device Family: — Reset Options-

Resat: I.-’-\.utadetect 'I

Device |D:
CPUDLL: Parameter:
iSAHI‘u‘ICMS_DLL | Part: — Download Dptions

Max Clock: I'l MHz vi v Merify Memory Code
Dialog DLL: Parameter:

[DARMCMTDLL | SpRating Form Cancel | ok |

hittp: 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 Nu-Link Debugger ;,I Settings | ¥ Update Target before Debugging

it Fie: J Ed'rt...l

" Use BEdemal Tool for Flash Programming

Command:l _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 Byl
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 Configuration LB e
Cateqgony:
El- Sgssinn Basic options for your PuTTY session
T:. 7 I_.c'glging Specify the destination you wart to connect to
=~ Terming :
- Keyboard Senal line Speedm
- Bell Com3g 115200
" Features Connection type:
= Window "Raw (1 Telnet ) Rlegin 79 55H @ Seral
s .%pea@nce Load, save or delete a stored session
i Behaviour
iy A e Saved Sessions
i Selection
i Colours [ :
| Default Settings
=5 Cpnnectiun [ |i
b Data | Save |
- Telnet | Delete
- Rlogin
fmSSH
et Close window on exit:
| Always 1 Newver @ Onhy on clean ext
About | | Help | | Open | | Cancel i

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 |ﬂ| Project — Build a. nﬂ Window View to detect changes in
® Compile and link the SYS application the value_of v_arlables and registers
(Step 2in Figure 6_9) (Step 4ain Flgure 6-1 0)
LD FAE
3. ¥4 Flash - Download b. i 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) —
c. R=T 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 | = New folder

| NUC131 Series BSP_CMSIS V3.00.002
. Document > =3 = 3
Library ﬂ ( 1
{
f f =r
. SampleCode i i \ P
RegBased [~ F -
Semihost Ist obj ADC_Resulthonit § ADC_ResultMonit Mu_Link_Driver.in
X or.uvproj or_ADC_Resulthd i
| StdDriver —_— onitor.dep
, ADC_ContinuousScanMode 1

. ADC_PwmTrigger

. ADC_ResulthMonitor =
L IAR ‘

| KEL ‘

m

Ist
. ohj

Figure 6-8 ADC Sample Code Path
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C:ANuvoton\BSP LibraryNUC131 Series_BSP_CMSIS_V3.00.002\SampleCode’\StdDriver\ADC_ResultMonitor\KEIL\ADC. ResultMonitor.uvpraj - Eisiond

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NeHa| & @ | | o om om| = e | B seminost [ & & o Lo e[ X

= ADC ResultMonitar  [] ,;:\| & 4
E
sultMoni 1 Vni.i.i.i.i;\:\iiiiiiii;\iiiiiiiii;\iiiiiiiii;\:\iiiiiiii;\;\iiiiiiiii;\iiiiiiiiixiiiiiiii
2 @
n 5 * @version
4 * SRevisio
= * SDhace: 15 g
é * @brief I he conversion result of channel 2 by the digital compare function.
o * @note
8 * Copyright (C) 2014 Nuvoton Technology Corp. Z11 rights reserved.
Q =
10 e L e T T e T T T T
11 lude <stdio.h>
iz "HOC131i.h"
15
14
15 #define PLL CLOCK 50000000
16
il
is
a9y /e
20 /% Define Function Prototypes
L
22 woid SYS Init(void):
23 woid UARTO Inic(void):
24 woid AdcResultMonitorTest (void):

Figure 6-9 ADC Enter Compile Mode Interface

C:\Nuvoton\BSP Library\NUC131 _Series_BSP_CMSIS_V3.00.002\5ampleCode\StdDrive\ADC,_ResultMonitor\KEILWADC_ResultMonitor.uvprej - Eisiond
File Edit View Project Flash Debug Peripherals: Tools SVCS  Window Help

NEd ﬁ‘ & Lﬁ‘ | = #i‘@ semihost Eg}ﬁh
[ - W @ @ -

Disassembly

4cj 4d 4b 1847: sys»i 4a = Ox59;

SS0x00000A5C 4C12 4, [pe, #721 ; B0x00000RASE
Ox00000ASE 2159 MOVS rl, #0x59

i g' ‘ i'u.u.4.u.: SYS-3REFWAPROT = Nx16:
{iX =
0 startup NUCI3Ls  [.] SYS.h
o 1841 *
o 1sa2 A
0. 1843 | static _ INLINE void S5Y5 UnlockReg (void)
a 1844 H{
0 1845 while (SYS->REGWRPROT != SYS_REGWRPROT REGPROTDIS Msk)
0 1846 [ t
i 0 1igs 1847 || SYS->REGWRPROT = 0x59;
“RIT 0 1848 SY5->REGWRPROT 1
gL 0 1849 SY5->REGWRPROT =
R13 (SP) 0. 1850 - "
9 1851 |}
o 1852
U 1853 -

1854 | void S5Y5_ClearReset5rc(uint32_t u32Src):

1855 | uint32_t 5Y5_GetBCODStatus (vold):

1856 | uint32_t 5Y5_GetResetSrc(void);

1857 | uint32_t S5¥5 IsReglocked(void):

1858 | uint32 t SYS5 ReadPDID(void):

1859 | vold 5Y5_ResetChip(void);

1860 | vold SY5 ResetCPU(void):

1861 | void SYS5 ResetModule (uint32 t u3ZModuleIndex);

] Project | = Registers | | « [ L |

Command q Call Stack = Locals

Load "C:\\Nuvoton\\BSP Library\\NUC131 Series BSP CMS5IS V3.00.002\\SampleCode\\Stdl ~ Name Location/Value Type
i) I | < % main 0:00000A5C intf()
>

ASSIGN BreakDisable BreaskEnable BreakKill BreakList BreakSet BreakAccess COVERAGE I @Callsta(k-'vLo(a}s Memory1 |

Figure 6-10 ADC Enter Debug Mode Interface

Aug 20, 2018 Page 32 of 43 Rev 1.02



NUVOTON NuMaker UNO
=

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\BSPLibrarANUC131BSP_CMSIS_v3.00.001\SampleCode\StdDrive\ADC_Result
Moniton\IAR”.
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. MUC131BSP_CMSIS v3.00.0C = Marne :
, Document
. . Release
. Libra
L | settings
| SampleCode .
|| ADC_ResultMonitor.dep
. RegBased )
|| ADC_ResultMonitor.ewd
. Semnihost

] ADC_ResultMonitor.ewp
) StdDriver -
|| ADC_ResultMonitor.eww
, ADC_ContinuousScan

||| ADC_ResultMonitor.ict

. 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 e
File Edit View Project Nu-Link Toolk Window Help —
DeEd S Y REED P Eh RN S| s
Morkspace

Releaze - = {

Files P if (ADC_GET_INT FLAG(RDC, ADC_CMPO_INT) '= 0)

Efa]ADC Resul | v | | T :

|_. S oMSIE Fil g_u32hdcCrp0IntFlag = 1;
Hnes

ADC CLR_INT_FLAG(ADC, ADC CMPO INT): J* clear the A/D compare flag 0 */
CLibrary Files L 1
|2 L3 Source Files
| rrain.c iF (ADC_GET_INT FLAG(ADC, ADC CMP1 INT) != 0)
C3Output =] {

g_u322dcCrplIntFlag = 1:
ADC CLR_INT_FLAG(ADC, ADC CMP1_INT): /* clear the A/D compare flag 1 */
}

Fig-ure 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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£ COM38 - PuTTY L 0 e

Exit ADC sample cod

Figure 7-4 Serial Monitor Window

Function Button Description:

e
File — Open — Workspace Program the application code into on-chip
Open the SYS.eww workspace file Flash ROM. It has the following features:
sl ot
[ | “% Project — Make € <X Single-step through code

Compile and link the SYS application
.‘_

€ = Reset the device

et
& < Run the application
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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

NnUvoToON

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

FAQ
i Sales/Technical Support

Forum

Brochures 3»
Tool & So
Development Tool Hardware

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

-

"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 Ja 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

I I ——
SWIEF. Programming. Yool V2.00.6561 NuMicro IGP tool & user manual V2.00.6561 2016-8-16

MNuMicro ISP programminn tool 2 ger manual V2.00 2016-9-7

Click here to download
“Nu-Link Keil Driver”

1 Iy " 3 T i
ESNuGang Programmer V7.02.zip VT7.02 2045-11-27

b Histon
sepa | B o
Nu-Link Driver
File name Description Version Date
e
| [} - 4 &3 a0 . This driver Is to support Nu-Link to work under
Nu-Link_Keil_Driver_Vv2.00.6561l Keil RVMDK Development Environment for all V2 00 6561 2016-8-16
f o o MNuMicro Family Devices.
1 - ’ . This driver is to Support Nu-Link to work under
EANU-Link_IA /er_V2.00.6561 :
ULINK (AR DINEr/NZ-00.858 IAR EWARM Development Environment for all V2.00.6561 2016-8-16
NuMicro 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.

Aug 20, 2018 Page 37 of 43 Rev 1.02



NUVOTON NuMaker UNO
=

8.2 Downloading and Installing Nu-Link IAR Driver

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

NnUvoTOoN

2-1. Move to “Support”

"W Products {0} Applications :é_SUPBOTt RN
— r [ — |
Learning

Home > Support > Tool & Software > Developm

Product Related Information

Step 2 Development Tool Hardware Brochures and Flyers

Reference Design
Tool & Softh

FAQ

i Sales/Technical Support

Development Tool Hardware
= : Forum

Learning
Product Related Information

Brochures 2-2. Click here to enter

“Tool & Software”

e

. Products O} Applications Ea‘ Support

Home > Support > Tool & Software > Software

Software
Click here to enter
Step 3 . “Software”
P Learning i L rd Support Package

Product Related Informa
Brochures and Flyers

Tool & Software n..l.n Mini51DE_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
i s e i
e Frogmmmuny Toali Ve nn.bos NuMicro ICP tool & user manual V2.00.6561 2016-8-16
MNuMicro ISP programmirlg tool & user manual V2 00 2016-9-7

.LNuGang Programmer V7.02.zip

; s e NuGang programmer software & user manual V7.02 2015-11-27

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

[} - 4 &3 -] i ThigAriver Is to support Nu-Link to work under

ML el Drver: V200838 RVMDK Develapment Environment for all V200 6561 2016-8-16
f pMuicro Family Devices.

L AR S ——

1 - ’ . This driver is to Support Nu-Link to work under
Nu-Link_lA /er_V2.00.6561 3
Binu-Link_1AR Driver v2.00.656 I |AR EWARM Development Environment for all 2 00.6561 2016-8-16
| NuMicro Family Devices.
Step 5 Download “Nu-Link Driver for IAR” file. After download is complete, unzip the file and execute "Nu-Link_
P 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/0O Schematic

c1 Off-page Connector
20p P[1:64]
N7, Di2MO &Pl1:64)
PA.[0:15]
X1 {PA.[0:15]
PB.[0:1
12MHz | RO 5 [0:15)
c2 i PC.[0:15]
200 g | Diom QOIS pc (0:15)
i PD.[0:15]
3 i H KPD.[0:15]
i 10uFr1OV PR = (11 -7
= Crystal = . Reset .. Power i < PE.[0:15]
i i PE[0:
Yy ] ] — PF.[0:7]
header 2.54 1X10 ()
PA.9
N —pas—99 I2c1_scL Pt LB b P17 B4 Pig
B " | 0|
CLKO 1 VREF 8 12C1_SDA 3 ! 2 ! 2 20
—Bvoes 29 NC —Np 79 VREF 93 4 93 4
DVCC5 D d 5 o | 22
—REsET 39 VDD - 59 Vss 7 5 6 P B 5 6 Foq
—3VCC 33V 42| MCU_RESET I PWM11 ) 97 8 ) o 7 8
—sveC 5V 5 3VCC 79 PWM10 7 99 10 K 9 9 10 o8
—————9| 5VCC A 39 PWM9 7 911 12 T £l o1 12 30
GND vss A 9 PWMe 75 913 14 3 i o3 14 30
VIN Vss ‘g PWM7 Q15 16 O 15 16
VN 8y
VIN PWMs NG NG
aav header 2.54 1X8 f§ (i i ) NU2 N N o o PG .
—s <K 3.3V e 91 2 1 2
- — S - hogder 2.54 1B 1 (7 ) o 3 4 = ° L] 4
INE 9 PWM5S 95 6 53 95 6
PA. PATT 59 PWM4 F 9 7 8 P58 2 07 8 2
PA- PATO 59 PWM3 P59 Kl 10 560 O 9 10 .
A - 79 PWM2 T 9 11 12 5 o 11 12
A F 39 PWM1 ] 913 14 BT o013 14
A —ppT 29 PWMO O15 16 15 16
AS —pp0 19 UART.TO
————="——— UART RX0 NC I0 NG
header 2.54 16 f§ (i fil ) NUZ
NU
PC.2 1 2 DVCCS LED DVCC5
—p& 739 SPI0_MISO VCC PT—pc 3 (o
PC.1 b PC3 101 GREEN
RESE SPIO_CLK  SPI0_MOSI PF——Gp — P17 o KRR | N4 Rg
TPCO_ 70| RESET GND PE—PBg 516 Bvccs
SPI0_SS GPIO P————— 102 RED (o
header 2.54 2X4 /5 (E fil) MH%CC
: s 510 Dyccs
Arduino interface 103 RED (]
P2 L RR (4 N2 R
516 Dyccs
POWER1GREEN Q
il 2 RK ‘1 N1 RS\ A
5
CON1
D3
- §S24A
of 51 1 2
&)
2 RBOBOL
;Engo Frev =g g
be.con =~ 100u 0.1u
| TANT-D L_
itle
NuEdu-UNO for NUC131
= ize | Document Number ov
input voltage (7V to 12V) il i 5
P g ate: Monday , May 18, 2015 Bheet 1 of 3
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9.2 NuMaker UNO NUC131SD2AE Schematic

DAVDD L6FERRITE BEAD b Off-page Connector
o o DVCCs BB ol lolel
<
[ cRlRREEER KGO O P64
10UF/10Vey L7FERRITE BEAD - =S & rore KP[1:64]
o —RLOIEl b (0:15)
IS PB.[0:15
K PB.[0:15]
PC 0:15)
vz SRERERRERBBRBBRR —ll— e 0:15)
PD.[0:15] :
Sen-cgeNanywaaor o K PD.[0:15]
e T T —FEOIS o 0
35850 TgEtises-ag PF (0.7
SRRER s‘ggggg :% I — T pr 07
oo WyEHOOFEZS D12MO
ek S9PESSoogE DToM prawo
EE £ crss9%% pyccE———VREF———<KD12
53353 EE4 () BYCES VREF
=532 32 2 L bAvEs—<K DVCCs
533 T oo an
& 009% 55 T___DAVDD %5 ADAVSS
& SE50 P CLKO DAvoD
= sz8g =2 TCE DAT TTCEOAT
Tio3 == TCE CIK Cl
SNLE oo C TICECLK
3855 ——ND =K TICERST
2228 '
s
PA.5 P49 4 ) =2 32 PB. VCC_connect
8 6_P50 0| PA.5/UART3_RXD/ADCS oo TM1/PB.9 |37 R 0] VCC_conned}
N1 7_P51 7| PA.6/UART3_TXD/ADC6 5 3 TM2/PB.10 |31 T — o< ICETX
AN, )
DAVDDO FERRITE BEAD. AVDTPSz 52| PA.7/Vrel/ADC7 Sa TM3/PWMO_CH4/PB.11 [ = Y ICERX
pavB5 C.7_P53 53 | AVDD << TM1_EXT/TM1/PWMO_CHS/PE.5 |28 5 5% 3.3V
T4 G5 P51 54| PC.7/PWMO_BRAKE1/12C0_SCL/UART4_RXD SPI0_ )_CHO/PC.0 RESET 5V
10uF/10V_PC.15 P55 5| PC.6/PWMO_| 0_SDA/UART4_TXD SPI0_CLK/BPWMO_CH1/PC.1 |25 > —————————< RESET
2 T.74 P56 51 PC.15 SPI0_MISO0/BPWMO_CH2/PC.2 .
E B.15 P57 57 | PC.14 SPI0_MO! ) CH3/PC.3 o1 515
3 DT2MO 55 PB.15/TMO/TMO_EXT/INT1 UART2_TXD/BPWMO_CH4/PD.15 |23 T
DT2M! 55| PF.O/PWM1_CH4/XT1_OUT UART2_RXD/BPWMO_CHS/PD. 14 A
50| PF.1/BPWMT_CHS/XT1_IN BPWMi_CHO/PD.7 21 5
DYCC5 57| NRESET BPWM1_CH1/PD.6 [0 FE
o 5 VSs UARTO_nCTS/TM3_EXT/TM3/PWM1_| 3 B
' 53| VDD UARTO_nRTS/TM2_EXT/TM2/PWM1_BRAKE1/PB.2 [ T8 TETX  PB.A
CLKOPES 54| PF.8/CLKO UARTO_TXD/PB. 1 ERX—PED
cBa PB.8/BPWM1_CH2/GLKO/TMO/STADG oo UARTO_RXD/PB.0
o e32E5E
- 2555955
SO0 o
ISSSSEE
Z553skk
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EEEEISSoof
e 2
So5330a%0 5
5232230 -
£ ¥oon5oldklki
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IoasSSFes222
Ied535255%00
cocyy<<<<mmm
Rfraiasaled
NUG131SD2AE_LQFP64 “MPEPEPIPPRFRR
1P10 DYCC5 . F
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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_V1.2in
2016.11.02 1.01 section 4.2.

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

1. Update installing instruction in section 4.1, 4.2 .
2018.08.20 1.02
2. Update NuMaker-UNO package for Arduino 1.8.5

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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