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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 0T 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 NANO1OONE3BN 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

m1 "H«°9

ACC & GYRO G et n tb

Sensor \pA1 c7 NUYOTON (.,"’

pa2l™ . NuMaker Uni Ej
1rs g2
2] Hrd
~ MISC CK CEGND
RAS I =y C‘3 E IRQ MOS! SS 3v3
PAGZ >

RGB LED

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 NuMicro® 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 NANO10ONES3BN - 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/°C1-SDA
Temperature & Humidity HTU21D I°C1: PA11/1°C1-SCL & PA10/I°C1-SDA

Wi-Fi module ESP-03 UART1: UART1_TX/ PB5, UART1_RX/ PB4
Bluetooth module BB2710-29 UARTO : UARTO_TX/ PB1, UARTO_RX/PBO
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4.2 Board Extension Interfaces

A1 o AuvoTon g
‘PAZG-@ NuMakerUnl -z b=

L
'15\, “us E’E 2

MISC CK CEGND
F”“’ JCGE (@Fcia IRQ MOS! SS 3v3

SPI_MISO
SPI_CLK
SPI_CE u

PA8
PA9
GND
3v3

3V3

siss O
SPI_MOSI .

SPL_IRQ

Figure 4-1 NuMaker Uni Pin Diagram

o JP1 — ICE interface for Nu-Link Mini

JP1 Interface Signal Name MCU Pin Assignment
Pin 1 VCC VCC3

Pin 2 ICE_DAT ICE_DAT

Pin 3 ICE_CLK ICE_CK

Pin 4 RESET NRESET

Pin5 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 VCC

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 VvCC3 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 — SPI interface (pin assignment matched with the RF module nRF24L01)
J2 Interface Signal Name MCU Pin Assignment
Pin 1 GND GND
Pin 2 VCC3 VCC3
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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

e  Keil uVvision® 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 | Contact Us | Nuvoton Partner

nuvoTon
P—

]
:i: Products {9} Applications } & Support }

Move to “Support”

&, MyNuvoton | ¢y About Nuvoton

Home > Products > Microcontrollers > ARM Cor -62Ming

Product Related Information

ARM Cortex™-M0 MCUs Brochures and Flyers

Click here to enter
MO051 Base Series Lloglf,so,ﬁyaje,,,J “TOO' & SOﬂWare"

MO0518 Series Reference Design

MO0519 Series Third-Party Design
Mini51 Base Series 12

FAQ
Step2 NUCO29 Series N i 1300 Nuc220 l NUC240

NUC100/200 Advanced Series

NUC120/122/123/220 USB Series Forum m nuci2o B Nuc230 Online Support
Online Training

NUC130/230 CAN Series Facebook

NUC131 CAN Series II:I NUC140 Forum

NUC140/240 Connectivity Series

Nano100/102 Base Series FAQ

Nano110/112 LCD Series 64K

Nano120 USB Series Y NUC122 Featured Products

Nano130 Advanced Series © NuC230SC2AE
32K © NUC230SD2AE

Resources Nano102|

Application Note (6) Featured Videos

Data Sheet (29) 16K T () |ntroduction

Development Tool (41) “""" 06:3

ERRATA (6) _—
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Register | Login Language

nuvo I on Search n Parametric Search
FF News | Events | CSR | Human Resources | Investors | Contact Us | 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

Development Tool Hardware

* RO
TSR NuMicro M4 MGL

) NUC472

o i) wm Ethernet MAC M
B8 '

Events

Learning
Step3 Product Related information
Tool & Software
Development Tool Hardware
Development Kit

Learning Board

Programmer

Third Party Tool
Reference Design
FAQ
Sales Support

Nuvoton Technology Hosts 32-bit
Cortex™-14 Ether. 2014-05-
2014Q1 Investor Conference
2014-04-;

Mare|

Technical Support

News
Forum

Nuvoion Announces Monthly Revenuel

for May 2014 2014-05-
Programmer Software Tools Package
File name Description Version Date
1 ) - - ap
2 ICP Programming Tool V1.31.6535.210 5610 1CP tool & user manual V1.31.6535 2016-2-24
Revision History
1 ) : ) .
&3 ISP Programming Tool V1.47.zip NuMicro ISP Programming Tool & user -y
B oS Histors et V147 2015-7-28
l - - - o«
NuGang Programmer V7.02.zip Click here to <& usermanual | V7.02 3015-11-27
Revision History download
Step4 the file.
Nu-Link Driver
File name Description Version Date
fm——————————
n‘!x Nu-Link Driver for Keil RVMDK This driver is to support Nu-Link to work under
| V1.31.6535.zip eil RVMDEK Development Environment for all  W1.31.6535 2016-2-24
HuMicro Family Devices.
.!-.-Nu-Lin‘k Driver for IAR EWARM This driver is to support Nu-Link to work under
I V1.31.6535.zip IAR EWARM Development Environment for all  W1.31.6535 2016-2-24
|_ Revision History | NuMicro Family Devices.
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 shown in Figure 5-2.

2
on 22158

uvoTor
r?\luMa\«erUm -a )
Ry it

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 shown in Figure 5-3.

Figure 5-3 Blue LED Turns On

After the Nu-Link Mini is connected to PC, PC will start searching for a 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 are ready for use. For more details, please refer to section 6.1.1.
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5.5 Software Download

NuMaker Uni

s R S

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.

. PR ) e .
Stepl |Visit The Nuvoton NuMicro~ Website: HTTP://WWW.NUVOTON.COM/NUMICRO.
nuvoTon [ Jf parmtric sar
rF\ v Contact Us | Nuvoton Partner
N O\ T e
‘: Products {0 Applications | 5 Support davoton 3 About Nuvoton
e
Home > Products > Microcontrollers > ARM Cor -€3mMing
Product Related Information
B L)
ARM Cortex™-M0 MCUs _Brochures and Flyers .
e Vs il Click here to enter
M051 Base Series |_°°_ g\ “T I & S ft ’”
MO0518 Series Reference Design 00 ortware
Step 2 M0519 Series Third-Party Design
Mini51 Base Series 12 EAG
NUC029 Series , 130f Nuc220 l NuC240
NUC100/200 Advanced Series SalesiTechnical Gupport Online Support
NUC120/122/123/220 USB Series Forum NUC120 @ NUC230 Be
NUC130/230 CAN Series Facebook Online Training
NUC131 CAN Series “:I NUC140 Eonia
NUC140/240 Connectivity Series
Nano100/102 Base Series NUC130 FAQ
Nano110/112 LCD Series 64K
Nano120 USB Series NUC122 Featured Products
130 A
Nano130 Advanced Series NUC123 @ NUC230SC2AE
nuvo I on Search n Parametric Search
'FKI', = News | Events | CSR | Human Resources | Investors | ContactUs | Nuvoton Partner
. Products © Applications g‘ Support Foundry Service |3} Buy P S myNuvoton 2 About Nuvoton
Home > Support > Tool & Software > Development Tool Hardware
Development Tool Hardware * Q
Learning Mass Production Upgrade
Product Related Inft i In $yseem N"ﬂ L e
roduct Related Information . ] .
ALY Click here to enter eis) -
yers B8 R "
“ 99 5P AP /
Tool & Software N uMaker Un| _ inis Beries
Step3 Development Tool Hardware el oweal > T C‘
Development Kit wnar
velop peod Events
__Leamning Board__ -
NuMaker-Uni o 2016 MCU Competition
= WETURD T ~ o 2016-04-25
— M451 AHRS webinar
fraguEmmer R L — n e n )
Software - peon: 201
@ve  [Z] smOpamkrnsunn e More.
Third Party Tool
Reference Design @:wrent @ News
- §
Third-Party Design Nuvoton Launches 1T 8051
FAQ Nuvoton provides both hardware and software development tools to customers to shortenthe  picrocontroller—N76E616.2016-03-30
Sales/ Technical Support product development time using Nuvoton NuMicro™ Family, 32-bit Cortex-MO/M4 Nuvoton is sharing the Joy of
Forum Microcontrollers. The simple, easy-to-use and real-featured development system provides a Innovation at Embe... 2016-02-17
quick and easy way for product development and debugging. With ISP, ICP, On-line/Off-line 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”

'@eNuMaker 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 »

[ =

. PWDN_WDT_Wakeup
; PWM_IrDA_NEC

ize ¥ Include in library » Share with « New folder
11 SW_NuMaker_Uni_v1.0 = Name
.. Document
\ 1 ADC
., Library
L. ADC2_MQ2
1 CMSIS
; . GPIO_Button
.. Device
e .. GPIO_RGBLED
. NuMaker_Uni_Lib
] L RC_HTU21D
.. StdDriver
L RCIMU
.. SampleCode
- o RCIMU_LCD
. NuMaker_Uni :
1. 2C_IMU_LCD_pingpong
i\ ADC ;
L RC_IMU_Tilt
. ADC2_MQ2 ; g
O\ L RCIMU_Tilt_LCD
.. GPIO_Button
‘ . RCLCD
. GPIO_RGBLED
.. RC_LCD_bmp_cartoon
L RC_HTU21D
3 .. RC_LCD_bmp_logo
L RCIMU =
.. R2C_LCD_bmp_menu
. RC_IMU_LCD . i
) .. R2C_LCD_pingpong
.. 2C_IMU_LCD_pingpong
) 1. PCB_TEST_AIl
L RCIMU_Tilt e
2 .. PWDN_RTC_Wakeup
o RC IMU_Tilt_LCD
, PWDN_TMR_Wakeup
L. RC_LCD
i

) R2C_LCD_bmp_cartoon
, 2C_LCD_bmp_logo

>

. PWM_Music
.. RC_LCD_bmp_menu : 1
RS 1onot .. PWM_Siren
) ingpon
SN A J\ RTC_Alarm
.. PCB_TEST_All

1. RTC_LCD
.. PWDN_RTC_Wakeup

.. RTC_LCD_Clock
.. PWDN_TMR_Wakeup i X

. SEMIHOST

Figure 5-4 Sample Code Directory

May 12, 2016 Page 16 of 32 Rev 1.00



NUVOTON NuMaker Uni
=

5.6.1 Using Keil uVision® 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_v1.0\SampleCode\NuMaker_Uni\proj_IMU_LCD_pingpong\Keil\)

@uv| L » Computer » OSDisk (C:) » Nuvoton » SW_NuMaker UNLv1.0 » SampleCode » MNuMaker UNI » proj 2C_IMU_LCD_pingpong » KEIL

Organize « Include in library + Share with + MNew folder
I SW_NuMaker_UNILv1.0 0 MName : Date modified Type Size
W Document £ Nu_Link_Driver.ini 2016/4/20 T4 04:.. Configuration sett... 9 KB
W Libeagy [&] NuMaker_Uni 2C_IMU_LCD_pingpong.u... 2016/4/25 T4 06:.. iEisiond Project 18 KB
. SampleCode
. MuMaker_UMNI
J| ADC
|| ADC2_MQ2

. GPIO_Button

| GPIO_RGELED
, RC_HTU21D

o R2CIMU

;) RCIMU_LCD

T2 TRALL Til+

m

2. Click " “Build” to compile the sample code.

L2 C:ANuvoton\SW_NuMaker UNI v1.0\SampleCode\NuMaker_UNI\proj [2C_IMU_LCD_pingpong\KEIL\NuMaker_Uni_I2C_IMU_LCD_pingpong.uvproj - #ision

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

Nedaa + om|e | | B 7 om om| = e | @ weusos ael@le cO&&
4 - . Loi ~ I ¥
‘S B e 8 o EEEI R
Project n ] main.c T
[ =% Project: MuMaker_U | i v/ Iz
B RCIMU_LCD 2 // proj_I2C IMU LCD pingpong : project using IMU to move the bar and bounce the ball back T
= CMmss 8l /7 E
d J \e | 4 // EVB : NuMaker Uni
|
L] system| 5 // MCU : Nanol02ZC2N
1] startup.| 6 // IMU : MPUG50D
=T Libraries 7
[ sysc 8 // I2C1 to LCD
0 dk 9 // PC10/TI2C1-5CL to T2C-5lave 5CL
S 10 // PC11/I2C1-SDA to I2C-Slave SDA
2 gpioc 11
1] i2ec 12 #i <stdio.h>
=5 User 13 # <math.h>
o d . 14 # "NanolO0Series.h"
@@ man.c | ol 4 "MCU_init.h"
1 svs.init. 16 # "SYS_init.h"
] RCdev.c i 1 "I2C_SSD1306Z.h"
J 12C_SSD: 8 # "Draw2D.h"
NN 18 #ir e "MPU&500.h"
‘I L4 vI 20 #d 12 PI 3.1415926535 -
Er. @e. e 01| || m v
Build Output L
compiling MPU6500.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 ".\obj\I2ZC LCD.axf" --output ".\objh\I2C LCD.bin"
After Build - User command #2: fromelf -—-text -c ".\obj\I2C_LCD.axf" --output ".%\obi\I2C LCD.txt"
" .\obj\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 13
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
LR LR L Harlale o alF) 1
£ E e % | zcmuieo BN & 8y
Project L] _] main.c il
= “73 Project: NuMaker_U | T L
=4 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/ 3
0] system.l 4 // EVE : NuMaker Uni
L system.| 5 // MCU : NanolQO2ZCZAN
] startup| 6 // IMU : MPU6500
=T Libraries 7
@[] syse 8 // I2C1 to LCD
_] k. 9 // PC10/I2C1-SCL to I2C-Slave 5CL
Bl ellec 10 // PBCl1/I2C1-5SDA to I2C-Slave SDA
=[] gpioe 11
B[] 2ec 12 <stdio.h>
255 User i3 <math.h>
_] . 14 "Nanol00Series.h"
w1 main ) 15 "MCU_init.h"
_1 SYS_init. 16 "SYS init.h"
J RCdev.c 17 "I2C_SSD1306Z.h"
[ r2c_sso: dE
PR 1s
[ER S § k] 20 #define Il
Er.. s Or. 0,1.] ||« T — d
Build Output LG
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 2\

7| »

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

May 12, 2016 Page 18 of 32 Rev 1.00



NUVvVOTON NuMaker Uni

——
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_v1.0\SampleCode\NuMaker_Uni\proj_IMU_LCD_pingpong\lIAR\)

S — == ¥ SR = EE m
o

0 » SampleCode » MuMaker_Uni » 2C_IMU_LCD_pingpong » IAR

<[ | « SW_NuMaker_Uni
—

- | &,| | Search IAR pel [

Organize « Include in library = Share with = MNew folder

“zzjv 0 @

S Favorites Mame : Date modified Type Size

o
B Desktop || MuMaker_Uni_I2C_IMU_LCD_pingpong.ewd 2016/5/3 T4 09:32  EWD File 3KB
. Nuvoton | MuMaker_Uni_I2C_IMU_LCD_pingpong.ewp 2016/5/9 =5 09:38  EWP File 2B KB
4 Downloads 4] NuMaker_Uni_2C_IMU_LCD_pingpong.eww 2016/1/25 £512:.. EWWFile 1KB

My Documents

1=l Recent Places
. Libraries
% Computer

?! Metwork

oog
Lid o«

2. Click

Make” to compile the sample code.

r . . - I N
%€ NuMaker_Uni 12C_IMU_LCD_pingpang - IAR Embedded Warkbench IDE - ARM 7.60.1 M vra __—'&;.. e

File Edit View Project Nu-Link Tools Window Help

DeH@ S @l | YR Er o @ RWHES (LD
Workspace x r | 0 -
Release - %
Filas P // 12¢ IMJ LCD pingpong : using IMU to move the bar and bounce the ball back
= "
B G NuMaker_Uni_I2C_IMU_LCD_pingpong -... ¥ // EVB : NuMaker Uni
e momsis

#/ MCU : Nanol02ZC2AN

= e startup_Nanol 00Series s 4/ IMU : MPUES0O

systerm_Nanol00Series.c

-1 (1 Library /7 1201 to ICD

clkc // PC10/T2C1-SCL to I2C-Slave SCL
] // PC11/12C1-SDA to 12C-Slave SDA

m Is L[ %

#include <stdic.h>
#include <math.h>
#include "NanclOOSeries.h”

Y120 55013067 ¢ #include "MCU_init.h"
19 #include "SYS_init.h”

& _
IZCdEV'E #include "I2C_SSD1306Z.h"
l—H rM”gGECSDD #include "Draw2D.h"

= B N e #include "MPU6500.h"
SYS_inite

#define PI 3.1415926535

#define PIXEL ON 1
#define PIXEL OFF 0

#define X0 15 #/ Circle initial X
#define Y0 10 /4 Circle initial ¥
Nutaker_Uni_12C_IMU_LCD_pingpong T #define RAR X Ai £ Ear initiz\d =
x
I Messages

Building configuration: NuMaker_Uni_I2C_IMU_LCD_pingpong - Release
Updating build tree...

Configuration is up-to-date.

it ]

Errors 2, Wamings 58 Ln1, Coll System
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3. Click & “Download and Debug” to download binary code to NuMaker Uni.

K v = e . I
/& NuMaker_Uni I2C_IMU_LCD_pingpong - IAR Embedded Workbench IDE - ARM 7.60.1 u " ra ——t—— ‘_.‘ Elm
” - —
Fille Edit View Project Nu-Link Tools Window Help
DSEH@ S| @ o YR erp AR BMURS (S8 2L E S X
Workspace * [rame| ADC_IRQHandler() ~ % Disassembly x
Felease hd #define PI 3.1415926535 =] &9 -
i By Disassembl -
fieg - - ° #define PIKEL ON 1 4 N
B I NuMaker_Uni_I2C_IMU_LCD_pingpong -.. v o Noor S orF o int32_t main()
FaoMss #define X0 15 4/ Cirele initial X {
fghstartup_Nanol00Series.s #define Y0 10 // Cirele initial ¥ mEim
systemn_Manol00Series.c #define BAR X &4 // Bar initial X
&1 ] Librany #define BAR_Y 63 // Bar initial ¥ SYS_Init();
Ik.c 0x2£6: Dxf
® | int32_t main() Init_ADC():
(=] 0x2fa: Dxf
intlé_t accX, accY, accl; ol vhile(l) £
float theta: Dx2fe: Oxe
woid stackDumpi{uin
int dirX BAR, movk BAR; t
int dirX, dir¥;
.y . stackDunp
iy A = 0x300: 0=k
wintlé_t x, v; 0x302: 0x0
uintlé_t BAR x, BAE y, BAR 1; printf('rd =
20 Output uintlé_t fglolor, tgtolor: 0x304: 0xb
(n]i Dx306: Oxk
SY5_Inic); 02308: Oxs
T2C_Open(I2C0, 12C0_CLOCE_FREQUENCY): //set 12C0 running at 400KHz 0x30a: Dxf
init_LED(); printf('rl =
HuMaker_Uni_12C_IMU_LCD_pingpong clear LCD(); 0x30s: 067
« M ] o 8l = v
%
M Messages e
M Building configuration: NuMaker_Uni_I2C_IMU_LCD_pingpong - Release '
Updating build tree...
Configuration is up-to-date.
(l
(
i
\ =
3| < I ] h
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_V1.0\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 IC 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 I12C_LCD_bmp_cartoon Draw and display multiple cartoons’ bitmap on LCD

LCD 12C_LCD_bmp_logo Draw a bitmap of logo on LCD

LCD I2C_LCD_bmp_menu Display a menu bitmap on LCD

LCD I12C_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_v1.0\SampleCode\NuMaker_Uni\[JPCB_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:

R/G/B LED
Bluetooth module
Wi-Fi module
GPIO

Temperature-Humidity sensor

o gk~ w NP

Extension pins provide SPI, I°C, PWM, and ADC interfaces

Please follow the steps below 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 is shown in Figure 6-1.

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 light indicates the R/G/B LED, the Bluetooth Module, the Wi-Fi Module, and the
I°C module are ready for use.

4. After finishing all the tests, LED will turn on according to the tests result. The Green LED light

indicates all tests pass, as shown in Figure 6-2. The Red LED light indicates at least one test
fails.

-
|
|

- : \ =
T A — g (2=
ol A o

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_v1.0\SampleCode\NuMaker_Uni\proj_BT_Humidity\Keil
NuMaker_Uni_BT_Humidity.apk \SW_NuMaker_Uni_v1.0\SampleCode\NuMaker_Uni\proj_BT_Humidity

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. Dﬁwnload the demo firmware to NuMaker Uni, click| Q| “Start Debug Session”, and click
(23 “Run”.
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in . Mubtaker. Unl
Ble il View Projed Figsh | SVES Window  Help
N - | |monmkEEywfomn Has@ e o aF)s
Elhelunn o - ERsEER-CEE- 2 8- -
Regiiters o ) Dussemdly a i
. : EED E¥5_Imaitil: -
FIFFFES? BL.W 3YS_Init (0x00DDOEEA) @
. Tndie TARTO():
SnxnnnnnEAR FIFFFETS  RT.H Tnir TRRTA (HxNAMNARRRY X
‘ '
15 e TR R EA L
65 MVIC_EnsblelRQ|UARTO_LRGn) ; =
13 ]
&7
68  1ncai_c main()
CEACT
70 dnt 4i:
11 uinty €t reg:
T2
[k S¥5 Init():
T4 Init UARTO():
§ 75 I3C_Open(I2C1, 1201 CLOCK FREQUENCY): // maw.=400KHz
LT Eeg = HTU21D Imizi):
77
T while{l} 1 7
T4 1 IE
B0 |3 |
&1 I
(i it | "
Command o[l kst e s @
Load "C:ihUsess\ W SCCHANGEL \ Desktop' \Wozkingh \iutakes Uni\\OH_NuMaker Uni vwi.o\\Jasg - -
=e® Restricted Version with 32768 Byte Code Size Limit l_‘
*#s Currently used: 3JET Bytes (11%)
1 1] ' z
5 4
LSSIGN BreakDissble BreakEnable BreakFill BreakList | vcait stack + tocats ZPuarren | Eteman t

Link Debugges e LTt CAP HUM SCRL VR RAW

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 & Il 9:30 AM
& Bluetooth Q

or (o)
Paired devices

£ ITONDM 203

5.  Open NuMaker Uni BT Humidity APP.

10 * ’@ _||| m T£F506

NuMaker lIni Rliiatnnth Humidity
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6. Tap “Connect” and select the Bluetooth device “ITOM DM”.

am= 3 © E3-.al 100% IR T°
TRIO

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

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

0 ™ QR & g D FF512
NuMaker Uni Bluetooth Humidity

NuMicro™ i

A

R
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Pia & h St A AN AN RN W W

8.  Select Temperature/Humidity Meter.

10 2 QM .l I T45:06
NuMaker Uni Bluetooth Humiditv

Disconnec ]

9.  Temperature and humidity visual indicators show.

6.1.3 Using NuMaker Uni to Receive Information from NuMaker Uni APP

NuMaker_Uni_BT_Remote.uvproj \SW_NuMaker_Uni_v1.0\SampleCode\NuMaker_Uni\proj_BT_Remote\Keil

NuMaker_Uni_BT_Remote.apk \SW_NuMaker_Uni_v1.0\SampleCode\NuMaker_Uni\proj_BT_Remote

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

“Run”.

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

Fl:".'\ » NP P, i p— e o A B B S U — . "
|4 CA\Users\YCCHANG \Desktop\Working faker_Uni_v1.0\SampleCode\NuMaker_ Uni\proj BT Remote\KEIL\NuMaker_Uni BT Remote.uv... (=i d=1|

File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help

@aoels @l | ]Fan

san

e Lo &[T

ElHelooo ol CRSEDS-

L] = — e

aowl]

Registers a Disassembly uaRT#1 @ B
Register | Value I; . el LDR} | 5} uarT#2 =k
TG | |Ebox0000012C 4803 LDR | vsrres 154 A
- 105: LDR} | -
| ?'»'én_xltmnnm ZE 490A T.NR IE Debug (printf} Viewer 158 ¥
E , '
100 Reset Handler FROC
101 EXPORT Reset Handler [WERK]
| 102 IMPCRT _ main
103 ; Unlock Register
B> 102 LDR R0, =0x50000100
105 LDR R1l, =0x59
106 STR R1, [RO]
107 LDR Rl, =0xl16
108 S5TR Ri, [RO]
109 LDR R1l, =0x8s8
110 5TR R1 RO
88 PSR L LS
E: aied | 112 ; Init POR
£oDyten ! [l 122 LDR R2, =0x30000060
[E] Project | = Registers BN i |
Command n ﬂ UART #1
Bunning with Code Size Limit: 32K 4 [k<< proj BT Remote >>>

Load "C:\\User=\\YCCHANG3\\De=ktop\\Working\\NuMaker Uni’\

*#%% Restricted Version with 32768 Byte Code Size Limit
=== Currencly used: 5224 Bytes (15%)

4| m | 3

>

B55IGN BreakDiszable BreakEnable BreakKill BreakList

'll-ésm_ ——rn L:EH-H —

Muvoton Mu-Link Debugger  t1: 0.00000000 sec

Show or hide the Serial 1 L:104 C1

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.

11

<& Bluetooth

3 0@ &gl Il 9:30 AM

Q i
Lo

On

Paired devices

X  ITON DM
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6. Open NuMaker Uni BT Remote APP and tap the left Bluetooth icon.
10] © R0 B il I T45:38

NuMaker Uni Bluetooth Remote

Btn11

Btn13 Btn14 Btn15

Message

EREIRER

7. Select the Bluetooth device “ITOM DM”.

amfm= 4 £ & B gl 100% IR
TRIO

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

8.  After connected, buttons Btnl ~ Btn16 will be shown on NuMaker Uni BT Remote APP.

May 12, 2016

10

3 QE gl I TF5:10

NuMaker Uni Bluetooth Remote

BtnS Btnn6é Btn7

Btn9 Btn10 Btn11

Btn13  Btn14  Btn15

Button16

EREIER
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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.

. i e ASW_NuMak _Uni_vl"";" :. T _UDMMmote.uvproj-Eision TS
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
N @| 4 @9 | @n | BB AT = Ji= /| @ weusoso ERES
wlEelaoo o » [ OEcEEE-E e @@ e
Registers 1 Disassembly L
Register | Value =l 59f { . e &
R :2 uint8 t auBIR Code[4]: ij
R (x0000125D o -
R 20000538 ?ﬁnnnm;sc RS0R PIISH r3.ry -
R (x00000000 e S S ==ty —=1% —
R (xDODDODCF m ] startup_Nanol00Series.s ] v X
R (xD0D0143C g = g | | Tl
IrDA_NEC_ Rx (TD :
RO 1 | rDA | . Rx (TDR_tmp) -
R (x000DO143C 57 L
R OeFFFFFFFF 58 int32 t main (void)
R OxFFFFFFFF B s
R FFFFFFFF 60 uint8 t au8IR Code[4]:
R O<FFFFFFFF = T =
R (OkFFFFFFFF = 5¥5_Tnit():
SRR 63 Init _UARTO(): 3
RGO Il 64 IzDA_NEC TxRx_Init(): H
R (00000345 65 printf("<<< proj BT Remote >>>\n"):
R (x0000125C 66 - -
Mg (61000000 I 67 while (1)
B -l 68L  f -
[E] project | = Regi L‘ o L]} PRI ] »
Command 7 UART #1 7 B
Load "C:\\Nuvoton\\SW_NuMaker Uni_ vl.O0\\SampleCode\\NuMaker Uni\\r 4 |[¢<< proj_BT_Remote >>> -
lbtn01 : Code= 0,ff, 1,fe A
btn02 : Code= 0,ff, 2,fd L
btn03 : Code= 0,ff, 3,fc ke
J fptn04 : Code= 0,ff, 4,fb
btn05 : Code= 0,ff, 5,fa
< i ] B p
> I] ¢ »
ASSIGN BreakDisable BreakEnable BreakXill BreakList BreakSet | & Call Stack = Locals EUART #1 |Ers|emoryl |
Nuvoton Nu-Link Debugger t1: 0, sec L:59 C1 CAP NUM SCRL |
W 4 4 # 4} 886-3-5753170
JE 4 ) WL F- (1) 86-21-34970699
JPk 45 ) LT (5 91) 86-755-83298787
Http://www. 100y. com. tw
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