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1 OVERVIEW

NuMaker Uni is an IoT or wearable application development board based on NuMicro®
NANO10ONE3BN. The start kit enables quick development, prototype evaluation, and creation of
innovative designs for users. The kit also includes complete source-code examples, which helps
users to build target C code applications quickly.

The NuMaker Uni has built in many components such as a Gyro sensor, a Wi-Fi Module, and a
Bluetooth Module. By these components, developers can create new applications and working
prototypes easily. It also allows users to extend its hardware, like servo motor, LED and
EEPROM. The NuMaker Uni is suitable for a variety of IoT or wearable applications. Developers
can implement applications for 10T such as home security, gas leak warning, smart remote
controller, humidity and temperature monitor, and self-balancing scooter, multicopter. Developers
can also implement applications for wearables such as pedometer, oximeter, heart rate monitor,
electrocardiography (ECG), and smartband.

The NANO10OONE3BN is an ultra-low power 32-bit microcontroller embedded with ARM® Cortex®-
MO core operated at a wide voltage range from 1.8V to 3.6V and runs up to 42 MHz frequency.

1.1 Features
The NuMaker Uni offers the following features:

IR Transmitter

IR Receiver

3-axis accelerometer and 3-axis Gyro sensor (MPU6500)
Temperature-Humidity sensor (HTU21D)

ESP-03 — 802.11b/g/n Wi-Fi Module

BB2710-29 — Dual Mode Bluetooth Module

R/G/B LED

Extension pins provide SPI, I°C, PWM, and ADC interfaces
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2 INTRODUCTION TO NUMAKER UNI

The NuMaker Uni uses the NANO10ONE3BN as the target microcontroller. Figure 2-1 shows the
NuMaker Uni board.

Infrared Transmitter

Infrared Receiver

|

ACC & GYRO il 'E

Sensor 8 PA1 7 AUTOTON e 4
: m@ NuMaker Uni Ej | RGB LED

- MISC CK CEGND
PA3 I = C‘3 E IRQ MOSI SS 3v3

.

Humidity & Temperature Sensor

Figure 2-1 NuMaker Uni Board

The NuMaker Uni supports the Nu-Link ICE Adaptor, and uses In-Circuit Programming (ICP)
mode based on the SWD interface. The uvNuMicro® ICP Programming Tool can be used for
developers to develop their software and program the MCU. The NuMaker Uni also supports third
party development tools, such as Keil RVMDK, and IAR EWARM.

The NANO10ONE3BN used by the NuMaker Uni can run up to 42MHz, and support 3.7V to 5V
DC connector for 3.7V Lithium battery or 5V power supply. It includes Red/Geen/Blue LED, an
Infrared transmitter and infrared receiver, 3-axis accelerometer & 3-axis gyroscope (MPU6500), a
temperature & humidity sensor (HTU21D), a 802.11b/g/n Wi-Fi module (ESP-03) which supports
TCP, UDP server & client, AP or Station mode, and AT command, and a dual mode Bluetooth 3.0
module (BB2710-29) which supports SPP and GATT profile, and AT command.
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3 INTRODUCTION TO NU-LINK MINI

The Nu-Link Mini is a Debug Adaptor which connects the USB port of your PC to your target system
(via Serial Wired Debug Port) and allows you to program and debug embedded programs on the
target hardware To use the Nu-Link Mini Debug adaptor W|th Keil or IAR, please refer to “Nuvoton
NuMicro® IAR ICE Driver User Manual” or Nuvoton NuMicro® Keil ICE Driver User Manual” for details.
Figure 3-1 shows the Nu-Link Mini board.

ICE_DAT
ICE_CLK

Figure 3-1 Nu-Link Mini Board
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4 HARDWARE INTRODUCTION

° MCU
] Cortex®-M0 NANO10ONE3BN - 32-bit MCU
B Max speed of 42 MHz
| 128 KB Flash and 16 KB SRAM
B Power-down current <1uA
[ ] Support SPI, I°C, UART, ADC, PWM, GPIO
®  Sensor

B IR Transmitter

B |R Receiver

B 3-axis accelerometer and 3-axis Gyro sensor (MPU6500)

B Temperature-Humidity sensor (HTU21D)

®  Wireless Module

] ESP-03 — 802.11b/g/n Wi-Fi Module
€  Support TCP, UDP Server & Client
€  Support AP, Station mode
¢  Support AT Command

B BB2710-29 — Dual Mode Bluetooth Module
€  Support SPP and GATT profile
¢  Support UART AT Command

4.1 On-Board Devices Interface

Device Name Component Name MCU Interface Name

Infrared Receiver FM-9038 PWM capture: PA13/PWMO0_CH1
Infrared Transmitter IR diode PWM output : PA12/PWMO0_CHO
Inertial Measurement Unit MPU6500 I°C1: PA11/1°C1-SCL & PAL0/I°C1-SDA
Temperature & Humidity HTU21D I°C1: PA11/1°C1-SCL & PAL0/°C1-SDA
Wi-Fi module ESP-03 UART1

Bluetooth module BB2710-29 UARTO
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4.2 Board Extension Interfaces

NuMaker Uni

—
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Figure 4-1 NuMaker Uni Pin Diagram

® JP1 - ICE interface for Nu-Link Mini
JP1 Interface Signal Name MCU Pin Assignment
Pin 1 vce VCC3
Pin 2 ICE_DAT ICE_DAT
Pin 3 ICE_CLK ICE_CK
Pin 4 RESET nRESET
Pin 5 GND GND
® JP2-I°Cinterface (pin assignment matched with the 0.96” I°C OLED module)
JP2 Interface Signal Name MCU Pin Assignment
Pin 1 vcc \Yeole:
Pin 2 GND GND
Pin 3 SCL I°CO_SCL / PA9
Pin 4 SDA I°CO_SDA / PA8
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® JP5 - UART interface
JP5 Interface Signal Name MCU Pin Assignment
Pin 1 UARTO_TX UARTO_TX/ PB1
Pin 2 UARTO_RX UARTO_RX / PBO
Pin 3 vCC3 VCC3
Pin 4 GND GND
Pin 5 UART1_RX UART1_RX /PB4
Pin 6 UART1_TX UART1_TX/PB5

® JP6 - ADC interface (pin assignment match gas sensor module MQ-2)
JP6 Interface Signal Name MCU Pin Assignment
Pin 1 ADC_MQ PA2/ ADC2
Pin 2 ADC_DO PA1/ADC1
Pin 3 GND GND
Pin 4 +5V +5V

® JP7 - TimerCapture interface (pin assignment matched with the ultrasonic sensor module

HC-SR04)

JP7 Interface Signal Name MCU Pin Assignment
Pin 1 GND GND
Pin 2 ECHO PA6/TC3
Pin 3 TRIG PA3
Pin 4 +5V +5V

® JP8 - PWM interface
JP8 Interface Signal Name MCU Pin Assignment
Pin 1 PA15 PA15/ PWMO_CH3
Pin 2 PA14 PA14 / PWMO_CH2
Pin 3 PA13 PA13/ PWMO_CH1
Pin 4 PA12 PA12 / PWMO_CHO

® J2 - SPIl interface (pin assignment matched with the RF module nRF24L01)
J2 Interface Signal Name MCU Pin Assignment
Pin 1 GND GND
Pin 2 VCC3 VCC3

Nov 16, 2016
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Pin 3 SPI_CE PB3

Pin4 SPI_CS PCO / SPI0_SS0
Pin5 SPI_CLK PC1/SPI0_CLK
Pin6 SPI_MOSI PC3/ SPI0_MOSIO
Pin 7 SPI_MISO PC2 / SPI0_MISOO
Pin8 SPI_IRQ PB2
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5 HOW TO START NUMAKER UNI ON IDE

5.1 Supported IDE Software
® |AR Embedded Workbench

®  Keil pVision® IDE

5.2 Nuvoton Nu-Link Driver Download and Installation
Please visit the Nuvoton company NuMicro® website (http://www.nuvoton.com/NuMicro) to
download “NuMicro® Keil pVision® IDE driver” or “NuMicro® IAR Embedded Workbench driver”

file. When the Nu-Link driver has been downloaded, please unzip the file and execute the “Nu-
Link_Keil_Driver.exe” or “Nu-Link_IAR_Driver.exe” to install the driver.

Stepl |Visit The Nuvoton NuMicro® Website: HTTP://WWW.NUVOTON.COM/NUMICRO.

n Parametric Search

nvestors | ContactUs | Nuvoton Partner

nuvoTon
P—

|
@i Products {9} Applications } & Support }

Move to “Support”

4, myNuvoton | ¢y About Nuvoton

Home > Products > Microcontrollers > ARM Cor -62Ming

Product Related Information

ARM Cortex™-M0 MCUs

Click here to enter
—— | Tool Somuare | “Tool & Software”

MO0518 Series Reference Design

MO0519 Series Third-Party Design
Mini51 Base Series 12

FAQ
Step2 NUCO29 Series wi B T 130f Nuc220 l NUC240

NUC100/200 Advanced Series

Brochures and Flyers

NUC120/122/123/220 USB Series Forum m Online Support

NUC130/230 CAN Series Facebook Online Training

NUC131 CAN Series II: Forum

NUC140/240 Connectivity Series

Nano100/102 Base Series FAQ

Nano110/112 LCD Series 64K

Nano120 USB Series NUC122 Featured Products

Nano130 Advanced Series © NuC230SC2AE
32K © NUC230SD2AE

Resources Nano102|

Application Note (6) Featured Videos

Data Sheet (29) 16K [ = oductior

Development Tool (41) “""" 06:3

ERRATA (6) _—
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Register | Login Language

nuvo I on Search n Parametric Search
ﬁ— News | Events | CSR | Human Resources | Investors | ContactUs | Nuvoton Partner

. Products @ Applications é Support oundry Service u Buy &~ MyNuvoton 5 About Nuvoton

Home > Support > Tool & Software > Developmen

Click here to enter
Software
download page

X

Development Tool Hardware

NiIMicro M4 MGEL)

NUC472

wn, Ethernet MAC M

Learning Mass Production

Step3 Product Related Information
Tool & Software
Development Tool Hardware

In System
=)
uvoron
| ISP AP

Development Kit

Learning Board St
i venis
Programmer . Theowgh.
1 Software - e Ll Nuvoton Technology Hosts 32-bit

: uART
Third Party Tool i - ': Cortex™-I14 Ether. 2014-05-1
o

Cust
2014Q1 Investor Conference

Reference Design

-GN 2014-04-
FAQ = -0
Sales Support Mare|
Technical Support _ - News
Forum NuTiny Bowd Nuvoton Announces Monthly Revenuel
for May 2014 2014-05-
Programmer Software Tools Package
File name Description Version Date
1 ) : PO
e Pm“"_a'“m'”g ToolV1.31.6535.210 \yMicro ICP tool & user manual V1.31.6535 2016-2-24
Bl Revision History
.L I5P Programming Tool V1.47.zip MNuMicro ISP Programming Tool & user V14T 015-7-28
B8=cision History manual _
1 ) .
ENuGang Programmer V7.02.zip Click here to <& usermanual | V7.02 20151127

]

download
the file.

Revision History

Step4
Nu-Link Driver

File name Description Version Date

.L Nu-Link Driver for Keil RVMDK

| Thfs driveris to support Mu-Link to work under
| V1.31.6535.zip |
i |

£il RVMDEK Development Environment for all v1.31.6535 2016-2-24
HuMicro Family Devices.

r
I

This driver is to support Nu-Link to work under
IAR EWARM Development Environment for all W1.31.6535 2016-2-24
| NuMicro Family Devices.

| -'.lxNLI-Link Driver for IAR EWARM
|V1.31.6535.1i|)

Step5 |Download the NuMicro® pVision® IDE driver or NuMicro® IAR Embedded Workbench driver.
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5.3 Hardware Setup
The hardware setup is shown as Figure 5-1.

Figure 5-1 NuMaker Uni Hardware Setup

5.4 Starting to Use NuMaker Uni
1. Connect Nu-Link Mini to NuMaker Uni on its ICE port (J2) as of Figure 5-2.

Figure 5-2 NuMaker Uni and Nu-Link Mini Connection
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2. Connect Nu-Link Mini to PC through the USB cable as Figure 5-3.

2 nuvoTon
_‘ NuMaker Uni

Figure 5-3 Blue LED Turns On

After the Nu-Link Mini is connected to PC, PC will start searching USB device, and it will be
recognized as USB ICE shown in the peripheral device window of control panel. Also, the Nu-
Link Mini LED will turn on to indicate the power is supplied from PC.

The Blue LED turns on as shown in Figure 5-3 after the connection from NuMaker Uni to PC
through Nu-Link Mini. It means the R/G/B LED, the Bluetooth Module, the Wi-Fi Module, and
the 1°C module is ready to use. For more detail please refer to 6.1.1.
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5.5 Software Download

NuMaker Uni

a—_—_—_—_—_—_—_—5rGvt-_-_——_—_—_——

Please visit the Nuvoton NuMicro® website (http://www.nuvoton.com/NuMicro) to download
NuMaker Uni sample code. The following steps demonstrate how to download sample code of

NuMaker Uni.

Stepl |Visit The Nuvoton NuMicro® Website: HTTP:/WWW.NUVOTON.COM/NUMICRO.

nuvoTon
—

{0} Applications | [ Support_

Move to “Support”

“ii: Products

Home > Products > Microcontrollers > ARM Cor Learning

Product Related Information

ARM Cortex™-M0 MCUs Brochures and Flyers

Click here to enter
“Tool & Software”

M051 Base Series

n Parametric Search

Contact Us | Nuvoton Partner

dvoton ]y About Nuvoton

product development time using Nuvoton NuMicro™ Family, 32-bit Cortex-MO/M4
Microcontrollers. The simple, easy-to-use and real-featured development system provides a
quick and easy way for product development and debugging. With ISP, ICP, On-line/Off-line

Sales/ Technical Support
Forum

M0518 Series Reference Design
Step2 MO519 Series Third-Party Design
Mini51 Base Series 12 FAG
NUC02 Series _ 130f Nuc220 lf NuC240
NUC100/200 Advanced Series Sales/Technical Support Online Support
NUC120/122/123/220 USB Series Forum E NUC120 @ NUC230 BR
NUC130/230 CAN Series Facebook Online Training
NUC131 CAN Series il: NUC140 Forum
NUC140/240 Connectivity Series
Nano100/102 Base Series N 100} NUC130 EAQ
Nano110/112 LCD Series 64K
Nano120 USB Series NUC122 Featured Products
Nano130 Advanced Series
v i NUC123 © NUC230SC2AE
nuvo I on Search n Parametric Search
rF News | Events | CSR | Human Resources | Investors | ContactUs | Nuvoton Partner
“: Products {0} Applications |5 Support Foundry Service € Buy &, MyNuvoton 2y About Nuvoton
Home > Support > Tool & Software > Development Tool Hardware
Development Tool Hardware * 0
Leaming Mass Production
Q.y
Product Related Information B L =
¢ " _—-.
Brochures and Flyers ClICK here tO enter A": L, - b
“ £33 >
Tool & Sotware NuMaker Uni Mini58 Series
Step3 Development Tool Hardware oSl ;“
Development Kit Ty
P iyt R ;). Events
_ Leaming Board__ . Spremmn s
NuMaker-Uni 2 - ,_I Bl 2016 MCU Competition
“ NETUD— — Sencesty .! e W 2016-04-25
Programmer — M451 AHRS webinar
O L hogarr " up  shomCimentegnte Vb 2016-04-22
Software — -
@ves  [Z] smOmamkrnsunn More
Third Party Tool =
Reference Design (ORT News
>
Third-Party Design Nuvoton Launches 1T 8051
FAQ Nuvoton provides both hardware and software development tools to customers to shortenthe  Microcontroller—N76E616.2016-03-30

Nuvoton is sharing the Joy of
Innovation at Embe... 2016-02-17
More
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Features:

= The NuMaker Uni offers the following features:

* IR Transmitter

* IR Receiver

= 3-axis accelerometer and 3-axis Gyro sensor (MPUG500)

* Temperature-Humidity sensor (HTU21D)

« ESP-03 - 802.11b/g/n Wi-Fi Module

Step4 = BB2710-29 — Dual Mode Bluetooth Module

* RIG/B LED

= Extension pins provide SPI, 12C, PWM, and ADC interfaces

Resource:

Click here to download
“NuMaker Uni Software”

‘%NuMaker Uni User Manual

Step5 |Download the SW_MuMaker_Uni_V1.0 Software.
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5.6 Folder Structure

The example demonstrates compiling, downloading and executing sample code on a NuMaker
Uni board. Figure 5-4 lists the NuMaker Uni software (SW_NuMaker_Uni_v1.0.zip) downloaded
from Nuvoton NuMicro® website.

, » Computer » OSDisk (C:) » Nuvoton » SW_NuMaker_Uni v1.0 » SampleCode » NuMaker_Uni »

ize ¥ Include in library » Share with « New folder
L. SW_NuMaker_Uni_v1.0 A Name
.. Document
; 1. ADC
. Library
1. ADC2_MQ2
L CMSIS
; .. GPIO_Button
.. Device
e .. GPIO_RGBLED
. NuMaker_Uni_Lib
] L RC_HTU21D
.. StdDriver
L RCIMU
1. SampleCode
- L RCIMU_LCD
. NuMaker_Uni :
1. 2C_IMU_LCD_pingpong
I, ADC |
L RC_IMU_Tilt
| ADC2_MQ2 :
i L RCIMU_Tilt_LCD
.. GPIO_Button
. RCLCD
. GPIO_RGBLED
. RC_LCD_bmp_cartoon
.. RC_HTU21D
A .. RC_LCD_bmp_logo
L RCIMU =
.. R2C_LCD_bmp_menu
| RC_IMU_LCD .
) .. 2C_LCD_pingpong
.. 2C_IMU_LCD_pingpong
) .. PCB_TEST_All
L RC_IMU_Tilt 4
) .. PWDN_RTC_Wakeup
L RC IMU_Tikt_LCD
1. PWDN_TMR_Wakeup
.. RC_LCD

.. PWDN_WDT_Wakeup

) 2C_LCD_bmp_cartoon
. PWM_IrDA_NEC

.. RC_LCD_bmp_logo

. PWM_Music

.. RC_LCD_bmp_menu 3
D .. PWM_Siren

) ingpon
W oh S < Ripong ) RTC_Alarm
.. PCB_TEST_All

.. RTC_LCD
.. PWDN_RTC_Wakeup

.. RTC_LCD_Clock
.. PWDN_TMR_Wakeup it

. SEMIHOST

Figure 5-4 Sample Code Directory
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5.6.1 Using Keil pVision® IDE to Program

The example demonstrates how to download and debug an application on NuMaker Uni board.

1.

The example file can be found in the directory list shown in the following figure.

(Default\SW_NuMaker_Uni_V1.2\NuMaker_Uni_BSP\SampleCode\NuMaker_Uni\proj_IMU_LCD

_pingpong\KEIL)

<« SW_MNuMaker_Uni_V1.2 » MNuMaker_Uni_BSP » SampleCode » NuMaker_Uni » proj IMU_LCD_pingpong » KEIL
Organize v Include in library « Share with « New folder
p -
- Name Date modified Type Size
W Favorites e
B Desktop 4# | Nu_Link_Driver.ini 2016/05,/09 02:36 Configuration sett... 9 KB
1 Works &] MuMaker_UNLIMU_LCD_pingpong.uvprej  2016/04/25 18:31 Eisiond Project 18 KB
I 1 Nuveton
H “ HPRE H
2. Click Build” to compile the sample code.
— ~
K2 CANuvoton\SW_NuMaker UNI v1.0\SampleCode\NuMaker_UNI\proj [2C IMU_LCD_pingpong\KEIL\NuMaker_Uni_I2C_IMU_LCD_pingpong.uvproj - #Eision ‘ =& R
File Edit View Projed Flash Debug Peripherals Tools 5VCS Window Help
MNMBSEd&@ & w@|a | S U= I | @ meusoso Haelale - &&([F A
S E e |5 oo A& &2 e > @
Project n ] main.c M
=% Project: NuMaker_U + | TETT "
BT RCIMU_LCD 2 // proj_I2C IMU LCD pingpong : project using IMU to move the bar and bounce the ball back
=5 cmsis 3
lj 4 | 4 // EVB : NuMaker Uni
system.] 5 // MCU : NanolO2ZZC2BN
1 startup_ | 6 // IMU : MPU&ES00
=55 Libraries 7
1 syse 8 // I2C1 to LCD
0k 9 // PC10/I2C1-5CL to I2C-5lave 5CL
ke 10 // BC11/I2C1-5DA te I2C-Slave SDA
1 gpioc 11
] i2ec 12 % <stdio.h>
=-E5 User i3 # <math.h>
lj . 14 § "NanolQQSeries.h"
main.c |} 15 3 "MCU_init.h"
[ s¥s_init. 16 # "S¥S_init.h"
] 2Cdevic 17 % "I2C_SSD1306Z.h"
13 2Csso: 8 # "Draw2D.h"
% 4 amier 15 # "MPU&500.h"
‘I L4 ‘I 20 #define PI 3.1415926535 -
Ep. @e.. . 0,1 || <[ m 3
Build Output L
compiling MPU&500.c... -
compiling Draw2D.c...
linking...
Program Size: Code=B8068 RO-data=540 RW-data=12 ZI-data=2308
After Build - User command #1: fromelf --bin ".\ob3j\I2C LCD.axf" --output ".\objh\I2C LCD.bin"
After Build - User command #2: fromelf --text -c ".\obj\I2C_LCD.axf" --output ".%obj\I2C LCD.txt"
" \obi\I2C_LCD.axf" - O Error(s), 0 Warning(s).
##% Completed Cross-Module-Optimization after 2 iteration(s). E
Build Time Elapsed: 00:00:26 -
4 »
MNuvoton Mu-Link Debugger L1 c1 C .
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3. Click ¥ “Download” to download binary code to NuMaker Uni.

kA C\Nuvoton\SW_NuMaker UNI_v1.0\SampleCode\NuMaker_UNI\proj_I2C_IMU_LCD_pingpong\KEIL\NuMaker_Uni_2C_IMU_LCD_pingpong.uvproj - #ision = | & =
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
CL LI R L | 5 = e g | weusos Harlale o alE 1
£ E e % | zcmuico EEIN & 8y
Project L] _] main.c il
= “73 Project: NuMaker_U | BT L
=gz RC_IMU_LCD 2 /f proj_I2C THMU LCD pingpong : project using IMU to move the bar and bounce the ball back K
=S Cmss &/ 3
0] system.l 4 // EVE : NuMaker Uni
ystem_ S5 // MCU : NanolQO2ZCZAN
] startup| 6 // IMU : MPU6E500
=T Libraries 7
] syse 8 // 12C1 to LCD
_1 k. 9 // PC10/I2C1-SCL to I2C-Slave 5CL
cike 10 // BCl1/I2C1-SDA to I2C-Slave SDA
] gpice 11
L] i2cc 12
=5 User 13
_] . 14
main.c 15
_1 SYS_init.” 16
L] 12Cdev.c 17 3
] 12c_sso: 18 "Drawil.k
N 19 "MPUE500.
hl 14 20 e PI 3.14158926535 -
Ee. €. {3F. 041 ||« i v
Build Output LA
Verify OK. -
Application running...
Flash Load finished at 02:36:27
Load "C:\\Nuvoton\\SW_NuMaker UNI_v1.0\\SampleCode\\NuMaker UNI\\proj_ I2C_IMU LCD pingpong\\KEIL\\cbj\\I2C_ LCD.axf"
Erase Done.
Programming Done.
Verify OK.
Application running... \:|
Flash Load finished at 02:36:37 -
4 *
Muvoton Mu-Link Debugger L1 cl C
4.  After download, MCU should be up and running. If not, please reconnect USB cable to

power it up again. In this sample code, it is using IMU to detect motion for controlling the bar
to bounce the ball back, as shown in Figure 5-5.

Note that the start kit does not include the Li-battery and the LCD module.

Figure 5-5 NuMaker Uni Sample Code Running
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5.6.2 Using IAR Embedded Workbench to Program

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

(Default\SW_NuMaker_Uni_V1.2\NuMaker_Uni_BSP\SampleCode\NuMaker_Uni\proj_IMU_LCD
_pingpong\IAR\)

| Organize Extract all files

< Favorites Marne Type Compressed size Password ...
1) Works | NuMaker_UNLIMU_LCD_pingpong.. EWD File 4KBE Mo
i 1. Nuvoton || NuMaker_UNI_IMU_LCD_pingpong... EWP File 3KBE MNe
4. Downloads %] NuMaker_UNI_IMU_LCD_pingpong... IARIDE Workspace 1KE MNe

v om

oog
Lid o«

2. Click Make” to compile the sample code.

r -— - W N
% MuMaker_Uni_I2C IMU_LCD_pingpong - IAR Embedded Workbench IDE - ARM 7'50'1”:‘!—“ ﬁ [E=mER

File Edit View Project Nu-link Tools Window Help
D@ S| BB o YR AR R @ (B S L
Warkspace x I 0 vx
Release - 7 =
Filas s op // 12 IMU LCD pingpong : using IMU to move the bar and bounce the ball back =
= 4 |
B 7 NuMaker_Uni_I2C_IMU_LCD_pingpong -... v 4/ EVB : NuMaker Uni
FaCcMais /¢ MCU : NanolQ2ZC2AN B
@nslanuprananSenass 4/ IMT : MPUE500
systerm_Nanol00Series.c
=1 C Library /7 1201 to ICD
D olke // PC10/I2C1-SCL to I2C-Slave SCL
[ gpio.c // PC11/12C1-SDA to I2C-Slave SDA
i2ce
sys.C #include <stdic.h>
e Cyuser #include <math.h>
Draw2D o #include "Namol00Series.n”
12C_SSD1306Z ¢ #include "MCU init.h”
\2Caav.c #include "SYS init.h
. #include "I2C_SSD1306Z.h"
Lt EE‘GECSDD #include "Draw2D.h"
= e #include "MPUGS00.h"
B SYS_inftc #define PI 3.1415926535
§define PIXEL ON 1
#define PIXEL OFF 0
#define X0 15
#define Y0 10
NuMaker_Uni_I2C_IMU_LCD_pingoong <\ #define BIR X 64 .
x
i Messages &
I Building configuration: NuMaker_Uni_I2C_IMU_LCD_pingpong - Release
Updating build tree...
Configuration is up-to-date.
| ‘
|
| -
= B i ] v
Ready Errors 2, Warnings 58 Ln1, Coll System = b
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3. Click & “Download and Debug” to download binary code to NuMaker Uni.

r — = > = T
/& NuMaker_Uni I2C_IMU_LCD_pingpong - IAR Embedded Waorkbench IDE - ARM 7.60.1 u L ¥ L.‘ [F= N
_ -
File Edit View Project Nu-Link Tools Window Help
DERA S| Lo | YR er AR BMURS SRS 2L E ST X
Workspace * [manc| ADC_IRQHandler() ~ % Disassembly x
Felease hd #define PI 3.1415926535 =] &9 -
] o o fl b
Filzs - N = #define PIXEL ON 1 Isassemily E
E (P NuMaker_Uni_I2C_IMU_LCD_pingpong -... v toefine PIAEL OFF b int32_t main(}
FacMeIs #define X0 15 4/ Cirele initial X {
|-@ &h startup_Nano1005eries.s #define Y0 10 // Cirele initial ¥ mEim
systemn_Manol00Series.c #define BAR_X 64 // Bar initial X
Fao #define BAR Y 63  // Bar initial ¥ SYS_Init():
0=2£6: Oxf
& | int32_t main() Tnit_&DC():
(=] Ox2fa: Oxf
intlé_t accX, accY, accl; | _ while(l) 4
Fat float theta: Dx2fe: Oxe
woid stackDump{uin
int dir¥ BER, movi BAR; T
?‘“: d“i' d“’gf stackDunp
“l‘l_‘m’;:vt'r’_“‘w ; = 0x300: Oxt
- 0=302: 0x0
E uintlé_t x, ¥i tf('rd =
—E‘O tput uintlé_t BAR x, BAE y, BAR 1; FUUU :(iEl: U’E
utpul uintlé_t fgColor, kgColor: = § 3
[u]i2 | 1 | - 0=306: Oxt
5Y5_Initl): =208 =
T2C_Open(I12C0, 12C0_CLOCE_FREQUENCY): //set 12C0 running at 400KHz 0x30a: Dxf
init_LED(); printf('rl =
Nubtaker_Uni_|2C_IMU_LED_pingpong clear LCD{) EE I SHE 52
« M ] v | »
%
M Messages b
I Building configuration: NuMaker_Uni_I2C_IMU_LCD_pingpong - Release '
Updating build tree...
Configuration is up-to-date.
i *
i
=
3| < i ]
Ready Errors 0, Warnings0 Ln1, Coll System

4.  After download, MCU should be up and running. If not, please reconnect the USB cable to
power it up again. In this sample code, it is using IMU to detect motion for controlling the bar

to bounce the ball back, as shown in Figure 5-5.
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6 SAMPLE CODE DESCRIPTION
File path: \SW_NuMaker_Uni_V1.2\NuMaker_Uni_BSP\SampleCode\NuMaker_Uni

Category Sample Code Name Description

Project proj_IMU_LCD_pingpong Using IMU to move the bar and bounce the ball back

Project proj_BT_Humidity Using Bluetooth to report humidity to Smartphone

Project proj_BT_Remote Using Smartphone to control MCU to output IR code

ADC ADC Using Analog-to-Digital Converter to read sensor

ADC ADC2_MQ2 Using Analog-to-Digital Converter to read Gas sensor

GPIO GPIO_IRQ GPIO interrupt triggered by buttons

GPIO GPIO_RGBLED GPIOs control R/G/B LEDs

12C 12C_HTU21D Using I°C to read humidity and transparency

IMU 12C_IMU Using I°C to read IMU and display on Debug Session of Keil
MDK

IMU 12C_IMU_LCD Using I°C to read IMU and display on LCD

IMU IMU_Tilt Read Accelerometer to calculate title angles and print on Debug
Session of Keil MDK

IMU IMU_Tilt_LCD Read Accelerometer to calculate title angles and print on LCD

LCD 12C_LCD Display 4 lines of text on LCD

LCD 12C_LCD_bmp_cartoon Draw and display multiple cartoons’ bitmap on LCD

LCD 12C_LCD_bmp_logo Draw a bitmap of logo on LCD

LCD 12C_LCD_bmp_menu Display a menu bitmap on LCD

LCD 12C_LCD_pingpong Draw a bar and ball to emulate pingpong on LCD

PCB Test PCB_AIl_Test Testing All components and pins on PCB and display pass/fail
status on LED

PWDN PWDN_RTC_Wakeup RTC time-out to wake up MCU from Power-down mode

PWDN PWDN_TMR_Wakeup Timer time-out to wake up MCU from Power-down mode

PWDN PWDN _WDT_Wakeup Watchdog Timer time-out to wake up MCU from Power-down
mode

PWM PWM_IrDA_NEC IR emitter to transmit and IR receiver to receive NEC code

PWM PWM_Music PWM output tone to Buzzer to play music "Fur Elise"

PWM PWM_Siren PWM output dual frequency to buzzer

RTC RTC_Alarm RTC alarm in 5 seconds (printf onto display)

RTC RTC_LCD Display RTC Date & Time on LCD (without Power-down mode)

RTC RTC_LCD_Clock Draw a Clock & draw clock pointer every RTC tick

ICE SEMIHOST Using Keil MDK Debug Session

SPI SPI_Loopback SPI MOSI connected to MISO

SPI SPI_NRF24L01 nRF24L01 Transmitter & Receiver Testing
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SPI SPI_RFID_RC522 RFID Reader RC522 reading RFID Tag
TMR TMR1 Timerl counting

TMR TMR1_LED Timerl controlled (no water) to target board
TMR TMR3_Capture_SR04 Timer3 capture Ultrasonic sensor ranger
UARTO UARTO_BT_RX_LCD Bluetooth Receive & display on LCD
UARTO UARTO_BT_TEST_LCD Returning Universal donative contract
UART1 UART1_WiFi_TCPclient ESP8266 run as TCP client

UART1 UART1_WiFi_TCPserver ESP8266 run as TCP server

UART1 UART1_WiFi_LCD ESP8266 run as a TCP with LCD display
UART1 UART1_WiFi_Test_LCD Test ESP8266 AT Command OK

WDT WDT_Interrupt Watchdog Timer time-out to interrupt MCU
WDT WDT_Reset Watchdog Timer time-out to reset MCU
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6.1 Application Project Examples

6.1.1 NuMaker Uni Components and Socket Pins Test

File Name Default Directory
NuMaker_Uni_PCB_Test_All.uvproj \SW_NuMaker_Uni_V1.2\NuMaker_Uni_BSP\SampleCode\NuMaker_Uni\PCB_
TEST_AINKEIL

NuMaker_Uni_PCB_Test_All.uvproj allows users to check all components and socket pins on
NuMaker Uni. This project is already downloaded into NuMaker Uni. The NuMaker Uni has
passed this test before product delivery. Here is the list of all tests:

1. R/G/BLED

2. Bluetooth module

3.  Wi-Fi module

4. GPIO

5. Temperature-Humidity sensor

6. Extension pins provide SPI, I’C, PWM, and ADC interfaces

Please follow the below steps to download and execute the sample project.

1. To execute this sample project, some extension pins need to be short on NuMaker Uni. The
hardware setting as shown in Figure 6-1.

N

OloAnU

un Jaxew& :

U]

Figure 6-1 NuMaker Uni Hardware Setup
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2. Download the demo firmware to NuMaker Uni, cIick| Q| “Start Debug Session”, and click (E]
“Run”.

3. The Blue LED turns on means the R/G/B LED, the Bluetooth Module, the Wi-Fi Module, and
the 1°C module is ready to use.

4. After finishing all the tests, LED will turn on depend on the tests result. The Green LED turns
on means all tests pass, as shown in Figure 6-2. The Red LED turns on means at least one
test fails.

NUVGTOonN
‘f'J ‘DNUMaker Uni

Figure 6-2 Green LED Turns On

6.1.2 Using NuMaker Uni to Detect Temperature and Humidity

File Name Default Directory

NuMaker_Uni_BT_Humidity.uvproj \SW_NuMaker_Uni_V1.2\NuMaker_Uni_BSP\SampleCode\NuMaker_Uni\proj_
BT_Humidity\KEIL

NuMaker_Uni_BT_Humidity.apk \SW_NuMaker_Uni_V1.2\NuMaker_Uni_APP\Android

The NuMaker Uni BT Humidity APP allows the android phone or tablet to connect with NuMaker
Uni. The proj_BT_Humidity project allows NuMaker Uni to detect environment temperature and
humidity and send these information to the android phone or tablet. Please follow the below steps
to install and execute the application project.

1. Connect the NuMaker Uni board to a computer through a Mini USB cable, and place the
NuMaker Uni board on a flat surface.

2. Dgwnload the demo firmware to NuMaker Uni, click| Q| “Start Debug Session”, and click
23 “Run”.
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Unitproj BT Humidity\KEIL\NuMaker Uni BT Humidi
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
Ned@| s oal \ mmme = | @ Hae|@e o al[@]
foe| =
g eloeo o R - - | e
Registers n B Disassembly nE
Regiter = 73: SYS_Init(): P
= FIFFFE92 BL.W SYS_Init (0x00000380) m
T4 Init_URRTO()
NxNONNOFAC FIFFFETC  RL.W Tnir [TARTA (OX0NONORARY ~Z
<l D
main.c startup_Nanol100Series.s. v x
65 NVIC EnableIRQ(UARTO_IRQm) -
66 | ¥
67
68 int32_t main()
69
70 int is
71 uincd_t reg;
Tz
> 73 SYS_Inic():
7a Tnit_UARTO():
75 I2C_Open (I2C1, 12C1_CLOCK_FREQUENCY): // max.=400EHZ
76 reg = HTU21D_Init();:
77
78 while (1) {
73 ¥
= 80 |}
-l 81
G -
[l Project | = Registers | || « [ m s
Command 2 B uaRT#1 n B
Load "C:\\Users\\¥CCHANG3\\Desktop\\Working\\NuMaker Uni\\SW_NuMaker_Uni_vl.D\\Sam » R
##% Restricted Version with 32768 Byte Code Size Limit
##% Currently used: 3376 Bytes (11%)
< m v -
3 « v
ASSIGN BreakDisable BreakEnable BreakRill BreakList COVERAGE | acall stack - Locals EUART#L [Ememon 1
Nuvoton Nu-Link Debugger  t1: 000000000 sec LT3 C1 CAP NUM SCRL QVR R/W

3. Install NuMaker_Uni_BT_Humidity.apk on an android phone or tablet.

4.  Set up your phone with Bluetooth on. Search for Bluetooth device “ITON DM” and pair with
your phone.

N o R0 &: ) I 9:30 AM
& Bluetooth Q

on Lon

Paired devices

£ ITONDM 203

5.  Open NuMaker Uni BT Humidity APP.
3 QM .al M} TH5:06

NuMaker lIni Rliiatnnth Humidity

6. Tap “Connect” and select the Bluetooth device “ITOM DM”.
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Qo= 3 .l 100%M
TRIO

BC:14:EF:2B:4F:A2 ITON DM

7.  After connected, a new page will appear on NuMaker Uni BT Humidity APP.

10 m * I|D|\’®‘ @ .III E _FﬁFS‘IZ
NuMaker Uni Bluetooth Humidity

52

8.  Select Temperature/Humidity Meter.
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10 * @ Jll W T5:.06
NuMaker Uni Bluetooth Humiditv

Connect Disconnec]

9. Temperature and humidity visual indicators show.

6.1.3 Using NuMaker Uni to Receive Information from NuMaker Uni APP

File Name Default Directory

NuMaker_Uni_BT_Remote.uvproj \SW_NuMaker_Uni_V1.2\NuMaker_Uni_BSP\SampleCode\NuMaker_Uni\proj_BT
_Remote\ KEIL

NuMaker_Uni_BT_Remote.apk \SW_NuMaker_Uni_V1.2\NuMaker_Uni_APP\Android

The NuMaker Uni BT Remote APP allows users to use the android phone or tablet as remote
control. The proj_BT_Remote project allows NuMaker Uni to work as a receiver. Please follow the
steps below to install and execute the application project.

1. Connect the NuMaker Uni board to a computer through a Mini USB cable, and place the
NuMaker Uni board on a flat surface.

)

2. Download the demo firmware to NuMaker Uni, click |

“Start Debug Session”, and click
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3.  Click “Serial Windows” and select “UART #1”. The UART #1 windows will appear.

= = -
CAUsers\YCCHANG \Desktop\Working\NuMaker UniSW_NuMaker_Uni_v1.0\SampleCode\NuMaker_Uniproj. BT Remote\KEIL\NuMaker_Uni_BT_Remote.uv.. e |-(): s Somm|
File Edit View Project Flash Debug Peripherals Tools 35VCS  Window Help
NEsda| » aml 9 e [ n| e Ha#@ e &&[F)A
ElEel e o ol v |DREERE [EF®- 3-8 -
Registers 1 @ Disassembly = varrsr @ L=
Register Value | o 104: LDR | B3 uarT#2 i
0x0000012C 4809 LDR 154
= = 3
Core 105 o 53 uaRT#3
NxNNOONT2E 4904 T.NR [Z3 Debug (printf) Viewer 158 k%
1 3
N
main.c startup_Nano1005eries.s retarget.c - X
33 ~
100 Reset Handler FROC
101 EXPORT Reset_Handler [WELK]
102 IMPORT _ main
103 ; Unlock Register
[ 102 LDR RO, =0x50000100
105 LDR Rl, =0x59 [
1086 5TR R1, [RO]
107 LDR R, =0x16
108 STR R1, [RO]
109 LDR R, =0x88
110 STR R1, [RO]
5 111
o 112 : Init EOR
I System | 113 LDR R2, =0x50000060 -
[ Project | = Registers < L1 | 4
Command '3 g UART #1 o
Running with Code S5ize Limit: 32K 4 le<< proj BT Remote >>> -

Load "C:\\Users\\YCCHANG3\\Desktop\\Working\\NuMaker Uni'

#%% Restricted Version with 32768 Byte Code Size Limit
=%=#% Currently used: 5224 Byces (15%)

4 1 ] 3 o
> 4 2
- - - B [
ALSSIGN BreakDisable BreakEnable Break¥ill BreakList 'll-ghumpam.m a —
Show or hide the Serial 1 Muvoton Mu-Link Debugger t1: 0.00000000 sec L:104 1

4. Install NuMaker_Uni_BT_Remote.apk on an android phone or tablet.

5.  Set up your phone with Bluetooth on. Search for Bluetooth device “ITON DM” and pair with
your phone.

N o R IR & Il 9:30 AM
& Bluetooth Q

on Lon

Paired devices

£ ITONDM 203

6. Open NuMaker Uni BT Remote APP and tap the left Bluetooth icon.
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2 0R &gl I FF5:38

NuMaker Uni Bluetooth Remote

Btn11

Btn15

Message

EREIRER

7. Select the Bluetooth device “ITOM DM”.

ap= 4 & B 100% ]
TRIO

BC:14:EF:2B:4F:A2 ITON DM
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8.  After connected, buttons Btnl ~ Btn16 will be shown on NuMaker Uni BT Remote APP.

10 * ,@ @ Jll W} T%5:10
NuMaker Uni Bluetooth Remote

Btn10 Btn11

Btn13 Btn14 Btn15

Button16

EREIFER
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9. Randonly click the button. The result will be sent to the NuMaker Uni through Bluetooth, and
shown immediately in the UART #1 windows.

. R— — — —— 5
I CNvton\SW.NolkerUn v O\SrpleCodeNaker U TEREISRERGBRELRBT.fvote v - Bison sl® % |
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
NEd@| s @9 JE I | @ meusoso [« & &
sl ®|lvoeo ol - 2@ - - e -
Registers 1 Disassembly LA
|Regster [Vae  + o | i
= H uint8_t au ode ; —
= Core o - = [
RAsTEnEs =0 nnnn;ﬂr REOA PIISH Ir3.17r} As
R (x20000538 <l Gt : i T
R (x00000000 —— =
R ] mainc ] startup_Nanol00Series.s ] v X
R 2 55 IrDA_NEC_Rx (TDR_tmp) : 2
R (xD0DO0OOD1 56 |y - - -
R (x00D0143C s7 L
RAGEH ST 58 1int32_t main (void)
R OxFFFFFFFF B ol
R GFFFFFFFF 60 |  uints t ausIR Code[4]:
R (xFFFFFFFF 61 - -
R (xFFFFFFFF 62 SYS_Init():
SR ARREAR 63 Init _UARTO(): 3
2 De it 64 IrDA_NEC TxRx_Init(): H
(xD0000345 65 printf("<<< proj BT Remote >>>\n"):
R (x0000125C 66 - -
- Ba (61000000 67 while (1)
- Ban.. = 68 { 4
=] project | = l <[ (T ] ¥
Command a UART #1 o &
Load "C:\\Nuvoton\\SW_NuMaker Uni vl.0\\SampleCode\\NuMaker Uni\\r A << proj_BT_Remote >>> -
btn01 : Code= 0,ff, 1,fe A
btn02 : Code= 0,ff, 2,fd 3
btn03 : Code= 0,ff, 3,fc ke
lbtn04 : Code= 0,ff, 4,fb
btn05 : Code= 0,ff, 5,fa
< m | r <
> < »
ASSIGN BreakDisable BreakEnable BreakKill BreakList BreakSet | & Call Stack = Locals (EUART #1 Memory1 |
Nuvoton Nu-Link Debugger 0. sec L:59 CG1 CAP NUM SCRL |
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7 REVISION HISTORY

Date Revision Description

2016.05.08 1.00 1. |Initially issued.

2016.11.16 1.01 1. Updated the folder path of sample code in section 5.6 and
section 6.1.
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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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