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1 OVERVIEW
NuTiny-SDK-NANO102 is the specific development tool for NuMicro® NANO102 series. Users

can use NuTiny-SDK-NANO102 to develop and verify the application program easily.

NuTiny-SDK-NANO102 includes two portions. One is NuTiny-EVB-NANO102 and the other is Nu-
Link-Me. NuTiny-EVB-NANO102 is the evaluation board and Nu-Link-Me is its Debug Adaptor.
Thus, users do not need other additional ICE or debug equipments.
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2 NUTINY-SDK-NANO102 INTRODUCTION

NuTiny-SDK-NANO102 uses the NANO102SC2AN as the target microcontroller. Figure 2-1 is
NuTiny-SDK-NANO102 for NANO102 series, the left portion is called NuTiny-EVB-NANO102 and
the right portion is Debug Adaptor called Nu-Link-Me.

NuTiny-EVB-NANO102 is similar to other development boards. Users can use it to develop and
verify applications to emulate the real behavior. The on board chip covers NANO102 series
features. The NuTiny-EVB-NANO102 can be a real system controller to design users’ target
systems.

Nu-Link-Me is a Debug Adaptor. The Nu-Link-Me Debug Adaptor connects your PC's USB port to
your target system (via Serial Wired Debug Port) and allows you to program and debug
embedded programs on the target hardware. The Nu-Link-Me V3.0 also supports VCOM function,
which gives users more flexibility when debug. To use Nu-Link-Me Debug adaptor with I1AR or
Keil, please refer to “Nuvoton NuMicro® IAR ICE driver user manual “or Nuvoton NuMicro® Keil
ICE driver user manual” in detail. These two documents will be stored in the local hard disk when
the user installs each driver. To use Nu-Link-Me 3.0 VCOM function, please refer to Chapter 5.

Extended Connector (J2, J4) ICE Controller

Virtual COM Port

VDD (JP3)
Function Switch
Reset Button (SW1)
(SW2)
ICE Controller
Power LED USB Connector
/0 LED 1)

Extended Connector (J3,J5) Target Chip

Figure 2-1 NuTiny-SDK-NANO102 (PCB Board)
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2.1 NuTiny -SDK-NANO102 Jumper Description
2.1.1 Power Setting

® JP3: Vpp Voltage connecter in NuTiny-EVB-NANO102
® J1: USB port in Nu-Link-Me

Model JP3 Vpp J1 ICE USB Port MCU Voltage
Model 1 DC 3.3V Output Connect to PC DC 3.3V
Model 2 DC 1.8V ~ 3.6V Input X Voltage by JP2 Input

X: Unused.

2.1.2 Debug Connector
® JP5: Connector in target board (NuTiny-EVB-NANO102) for connecting with Nuvoton ICE
adaptor (Nu-Link-Me)
® JP2: Connector in ICE adaptor (Nu-Link-Me) for connecting with a target board (NuTiny-
EVB-NANO102)
2.1.3 USB Connector
® J1: Micro USB Connector in Nu-Link-Me connected to a PC USB port
2.1.4 Extended Connector
® J2,J3, J4, and J5: Show all chip pins in NuTiny-EVB-NANO102
2.1.5 Reset Button
® SW2: Reset button in NuTiny-EVB-NANO102

2.1.6 Power Connector

® JP3: Vpp connector in NuTiny-EVB-NANO102
® JP4: GND connector in NuTiny-EVB-NANO102

2.1.7 Virtual COM Port Function Switch

® SW1: Switch SW1 on/off before power on to enable/disable VCOM function.

SW1 connects pin 60(PB.0/UARTO0_RXD) and pin 61(PB.1/UARTO_TXD) in NuTiny-EVB-
NANO102 with pin 22(PB.1/TXD) and pin 21(PB.0/RXD) in Nuvoton ICE adaptor (Nu-Link-Me
V3.0). SW1 connects pin 30(VCOM) in Nuvoton ICE adaptor (Nu-Link-Me V3.0) to GND to
enable VCOM function.
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Switch Pin Disable VCOM Mode Enable VCOM Mode
Number |
1 Off On
2 Off On
3 Off On
4 Off On
X: Unused.
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2.2 Pin Assignment for Extended Connector

NuTiny-EVB-NANO102 provides NANO102SC2AN on board and the extended connector for
LQFP 64-pin. Table 2-1 is the pin assignment for NANO102SC2AN.

Pin Name Pin Name
01 | PB.10/SPI0_MOSI1/UART1_RXD 33 | PD.13/INT
0 EE.T1 X r/JTI\AMRF:1__cor\|J4SP|o_|v||so1/UART1 s | PD14
PB.12/FCLKO/TMRO_CNT/SPI0_MOSIO/

03 | UARTO_RTSN/TMRO_OUT 3 | PD.15

04 | PB.13/SPI0_MISOO/UARTO_RXD 36 | nRESET

05 | PB.14/SPI0_CLK/UARTO_TXD 37 | LDO _CAP

06 | PB.15/SPI0_SSO/UARTO_CTSn 38 | VDD

07 | PC.O/PWMO_CHO/I2C0_SCL/SPI0_SS1 | 39 | PF.O/TMR3_CNT/TMR3_OUT/X32_IN

08 | PC.1/PWMO_CH1/12C0_SDA 40 | PF.1/TMR2_CNT/TMR2_OUT/X32_OUT

09 | PC.2/PWMO_CH2/12C1_SCL 41 | VsS

10 | PC.3PWM0_CH3/12C1_SDA 42 | PF.2/INT1/TC3/UART1_RXD/XT1_IN

11 | PC.4/INTO/SCO_CLK/UART1_CTSn 43 | PF.3/INTO/TC2/UART1_TXD/XT1_OUT

12 | PC5/SCO_CD 44 | AVSS

13 | PC.6/SCO_DAT/UART1_RTSn 45 | PA.O/ADO

14 | PC.7/SCO_PWR/UART1_RXD 46 | PA1/AD1/ACMPO_P3/ACMPO_CHDIS

15 | PC.8/SCO_RST/UART1_TXD 47 g’&gﬁgﬂégmwPO—PZ/SCO—CLK/A
PA.3/INT1/AD3/ACMPO_P1/SCO_DAT/A

16 | PCS 48 | cMPO_CHDIS

7 | Pea4sct_co 49 féﬁlgﬁl\éM/ACMPO_PO/SCO_CD/ACMPO

o | oot o |
PA.6/AD6/ACMPO_OUT/SCO_RST/ACM

19 | PDO 51 1 po_CHDIS

50 | PD.1 52 | VREF

51 | PD.2 53 | AVDD

o | PD3 o (P;Eil(/:FL(})(Lm/TC1/PWMO_CH2/CLK_Hz/I

o5 | PD4/SCT RST o EEI/DTACTO/PWMO_CH3/ACMP0_CHD|S/|

24 | PD5 56 | PA.12/ACMP1_P/I2C0_SCL/SPI1_MOSI
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0/UARTO_TXD
PD.6 5, | PA1/ACMP1_N/I2CO_SDA/SPI1_MIS
25 : OO0/UARTO_RXD
o6 | PD.7/SC1_CLK g | PA.14/12C1_SCL/SPI1_CLK/ACMPO_C
HDIS
»» | PD.8/SC1_DAT g | PA.15/TC3/ACMP1_OUT/I2C1_SDA/SPI
1.SS0
og | PD.9/PWMO0_CH3/SC1_RST 60 | PB.0O/FCLK1/UARTO_TXD
o9 | PD.10/TC1/PWMO_CH2 61 | PB.1/INT1/TC2/UARTO_RXD
PB.2/TMR3_CNT/I2C0_SCL/SPI1_MOS
30 | PD-11/TCO/PWMO_CH1 62 | 11/UARTO_RTSn/TMR3_OUT
PD.12/FCLKO/TMR1_CNT/PWMO_CHO/ | ., | PB.3/TMR2_CNT/I2CO_SDA/SPI1_MIS
31 | CLK_Hz/TMR1_OUT O1/UARTO_CTSn/TMR2_OUT
35 | VLCD 64 | PB.6/FCLKO/SPI1_SS1/UART1 TXD

Table 2-1 Pin Assignment for NANO102
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2.3 NuTiny-SDK-NANO102 PCB Placement
Users can refer to Figure 2-2 for the NuTiny-SDK-NANO102 PCB placement.
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3 HOW TO START NUTINY-SDK-NANO102 ON THE KEIL MVISION® IDE

3.1 Keil uVision® IDE Software Download and Install

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

3.2 Nuvoton Nu-Link Driver Download and Install

Please visit the Nuvoton company NuMicro® website (http://www.nuvoton.com/NuMicro) to
download “NuMicro® Keil pVision® IDE driver” file. When the Nu-Link driver has been well
downloaded, please unzip the file and execute the “Nu-Link_Keil _Driver.exe” to install the driver.

3.3 Hardware Setup
The hardware setup is shown as Figure 3-1.

= =
R R

Figure 3-1 Hardware Setup
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3.4 Example Program

NANO102

This example demonstrates the ease of downloading and debugging an application on a NuTiny-
SDK-NANO102 board. It can be found on Figure 3-2 list directory and downloaded from Nuvoton

NuMicro® website.

C:\Nuvoton\BSP Library\

Bl MNu-LB-NWAMNC112
| MUTINY-EVB-NANO112

[ 1 PowerDown_Chk

= 1. Semihost
StdDriver

2 items

Director i
y Nano102_112BSP_v3.02.000\SampleCode\StdDriver\SYS_PLLClockOutput\KEIL
Organize * Include in library » Share with = Mew folder
4 l. MNanol02_112BSP_v3.02.000 i MName

, Document . L

) 4% | Nu_Link_Driver.ini
b 4 Library 2 3
. W 9] 5¥5_PLLClockQutput.uvpro)

Prolect 4 || SampleCode il
File I 10 Hard_Fault Sample

Figure 3-2 Example Directory

To use this example:

This sample code runs some functions about system manager controller and clock controller, and
will show messages by Uart. Users can see the messages by following the steps of Chapter 5.

Start pVision®

[

B Project-Open
Open the SYS.uvproj project file

[ | Project - Build
Compile and link the SYS application
LoD

m ¥4 Flash - Download
Program the application code into on-
chip Flash ROM

Feb. 26, 2018
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[ | ImStart debug mode

Using the debugger commands, you
may:

L 2 #;'j Review variables in the watch
window

7
M Single step through code

*
D’h .
€ FST Reset the device
L 4 Run the application
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4 HOW TO START NUTINY-SDK-NANO102 ON THE IAR EMBEDDED
WORKBENCH

4.1 1AR Embedded Workbench Software Download and Install

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

4.2 Nuvoton Nu-Link Driver Download and Install

Please visit the Nuvoton company NuMicro® website (http://www.nuvoton.com/NuMicro ) to
download the “NuMicro® IAR EWARM Driver” file. When the Nu-Link driver has been well
downloaded, please unzip the file and execute the “Nu-Link Keil Driver.exe” to install the
driver.

4.3 Hardware Setup
The hardware setup is shown as Figure 4-1.

Figure 4-1 Hardware Setup
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4.4 Example Program

This example demonstrates the ease of downloading and debugging an application on a
NuTiny-SDK-NANO102 board. It can be found on Figure 4-2 list directory and downloaded from
Nuvoton NuMicro® website.

C:\Nuvoton\BSP Library\

Director i
y Nano102_112BSP_v3.02.000\SampleCode\StdDriver\SYS_PLLClockOutput\lAR
i - , E e p
. W
__~
Organize * Include in library » Share with = Mew folder = = [ @
Mancl02_112B5P_v3.02.000 Mame Date modified
. Document R
- | SYS_PLLClockQutput.ewd 2016/01/25 00:
5 ra
sl Tc ; [] S¥s_PLLClockDutput.ewp 2016/01/25 00
Project dii ] S¥S_PLLClockOutput.eww 2016/01/25 00
File . Hard_Fault_Sample

. MNu-LB-MWANO112
| MUTINY-EVB-NANO112

. PowerDlown_Chk

. Semihost
StdDriver

3 items

Figure 4-2 Example Directory
To use this example:

This sample code runs some functions about system manager controller and clock controller, and
will show messages by Uart. Users can see the messages by following the steps of Chapter 5.

[ | ﬁStart IAR Embedded Workbench [ | 2 Project — Download and Debug

Program the application code into on-chip
Flash ROM

B File-Open-Workspace
Open the SYS.eww workspace file u E-f‘SingIe step through code

.‘_
B < Reset the device

nop
m  “*Project - Make —
Compile and link the SYS application B <Run the application
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5 STARTING TO USE NU-LINK-ME 3.0 VCOM FUNCTION

5.1 Downloading and Installing VCOM Driver

Please connect to Nuvoton NuMicro® website (http://www.nuvoton.com/NuMicro) to download
the “NuMicro® ICP Programming Tool” file. After the ICP Programming Tool driver is
downloaded, please unzip the file and execute the “ICP Programming Tool.exe”. Simply follow
the installation and optional steps to install ICP Programming Tool and Nu-Link USB Driver,
which included VCOM driver.

&_%J Setup - NuMicro ICP Programming Tool | o S ]

Completing the NuMicro ICP
Programming Tool Setup Wizard

Setup has finished installing MuMicro ICP Programming Tool on
your computer, The application may be launched by selecting
the installed icons.

Click Finish to exit Setup.

[¥] Install Mu-Link USE Driver 1.2 {optional);

s nuvoton-mi. com | Finish ]

Figure 5-1 Optional Step after ICP Programming Tool Installation

-

[<7] Windows Security -

==

Would you like to install this device software?

Mame: Muvoton Co., Ltd, Ports (COM & LPT)
= Publisher: Muveton Technolegy Corporation

[ Always trust software from "Muvoton Technology Install [ Don't Install
Corporation”,

:,'!," You should only install driver software from publishers you trust. How can [ decide which device
soffware is safe to install?

Figure 5-2 Install Nuvoton COM&LPT Driver
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[ Windows seary ‘ ‘J&J

Would you like to install this device software?

Mame: Muvoton Universal Senal Bus controllers
> Publisher: Muveton Technelogy Corporation

[]  Always trust software from "Nuvoton Technology Install | l Don't Install J
Corporation”.

|| ',@9' You should only install driver software from publishers you trust. How can [ decide which device
soffware is safe to install?

Figure 5-3 Install Nuvoton Universal Serial Bus Controllers

5.2 VCOM Mode Setting on NuTiny-SDK-NANO102

Before the NuTiny-SDK-NANO102 is connected to the PC, please enable SW1 VCOM function
by switching on SW1. The NuTiny-EVB-NANO102 transmits through UARTO to VCOM to send
out data. Switch SW1 off when using UARTO function without VCOM function.

After connected USB port in Nu-Link-Me to the PC, user can find a “Nuvoton Virtual Com Port”
from Device Manager as Figure 5-4.

File Action View Help
e | = EH HE & 2RSS
. 4 5 Ports (COM B LPT) - [
- "7 Nuvoton Virtual Com Port (COM4T) 3
.../5" Standard Serial over Bluetooth link (COM28)
- R T A g, T D T ke s b i

€| L} | 3

Figure 5-4 Nuvoton Virtual Com Port

5.3 Setup on the Development Tool
The example is demonstrated on the Keil uVision® IDE.

5.3.1 Check the Using UART on the Keil uVision® IDE

Please open the project and find retarget.c (which can be found in \\Nuvoton\BSP
Library\Nano102_112BSP_v3.02.000\Library\StdDriver\src\retarget.c) to check the using UART
is UARTO. The setting has to be the same as the using UART in the NuTiny-EVB-NANO102.

5.3.2 Check the Target Device and Debug Setting

The target device has to be the same as the setting in Debug. Please click “Target Option” to
open the Option windows, and find the setting in “Device”, “Debug”, and “Utilities” page. Please
follow the steps below to check the setting.
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CNuvoton\BSP !_ibquanaIDE_IIZESP_vE.OZ.{jDO\Sam pIeC,Dde\StdDri\.reﬂSYS_PI_LCIackOut;njt\l(E[LiS\'S_PLLClockDmputwpmj

| File Edit WView Project Flash Debug Peripherals Tools SVCS  Window Help
|']|j"ﬂﬂ| B | | |.Fl o Ty |; = JiE ;jf_||29-_Wakeup_Flag an
{EE | & svs PliClockoutput  [=] %[ by B o @9
K Options for Target 'SYS_PLLClockOutput S | 5 ]
T
|Dev1'ce ITarge:t I Output I Listing I User I Cftﬂl Asm I Linker | Debug I Utilties I
Database: INuMicm Cortex-M Database _:_I
Vendor:  Nuvoten PLL fregqu
Device: NANO10ZSC2AN
Toolset: ARM R | o
. A1l righ
S 1 " ----- £3 NANO10OVD2AN »  |Part number: NANO1025C2AN -
tep ..... £3 NANO100VD3AN e T o
----- £3 NANO1D0ZC2AN o
ARM 32bit Cortec-MD
----- £1 NANO100ZD2AN =
----- £3 NANO100ZD3IAN Memories: E
- SRAM: 8K
[ | Ppp Fash: 32K
— |- |SP Hash: 4K
- Data Flash: 0732K =
Features:
- /0 up to 58
- Timer: 4x32bit
-UART: 4
----- £3 NANO103ZD3AE . SPI 2 e
7 NANNTINKCIRN i i
1 s | 4 ATV | A ———
QK Cancel Defaults Help
e - — = - A ——nntnat
i o E—— | 52 |‘
kA Options for Target 'SYS_PLLClockQutput’ W

Device I Target I Output i IJsting! User I D-"CHI Asm I Linker | Debug Qikilities I

" Use Simulator Settings || * Use: INuvoton Mu-Link Debugger ~ | Settings |

| fartup ™ Runto main{)
— Mu-Link, Chip Select—— 1
Diriver Wersion; !55?47 {I Chip Type: |Nann1DD vl I Edi |
o [6674 ' o - -
ICE “erzsian: e Uplions @ Settings———————————————

¥ Toolb
Device Family: iEUleH'M Connect: !anmal vI i
Device 1D: iDHDBm 1477 Fieset; !Autodetect vl

Step 2

Fot: Sw - Download Options

M ax Clock: I1MH2 vi W Werify Memary Code

Supparting Forum c | | ’TI
EM: hitp://foram. nusvoton, com,’ anes

SC: hibtp: At nusvoton-med, comyforam. php

QK Cancel Defaults Help
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— Corfigure Flash Menu Command
¥ |Jse Target Driver for Flash Programming [ Use Debug Driver

MNuwaoton Nu-Link Debugger _:] Seftings I ¥ Update Target before Debugging

" Use External Tool for Flash Programming

Command:! _l
Step 3 .Pu'gumerﬂs:l

[T Runlndependent

oK I Cancel Defaults Help |

5.3.3 Build and Download Code to NuTiny-SDK-NANO102
Please build the project and download code to NuTiny-SDK-NANO102.
5.3.4 Open the Serial Port Terminal

User can use serial port terminal, PuTTY for example, to print out debug message.
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- _ - —_—
Category:
q EI--Sgssiun | Basic options for your PUTTY session | !
b TE"" I..uglging Specify the destination you wart to connect to
?Tﬂl':[;:bua d Sernal line Speed
- Bell Com47 115200
- Features Connection type:
= Window "y Raw () Telnet ) Rlogin (") 55H @ Seral
Pppea@nce Load, save or delete a stored session
- Behaviour
. Translation Saved Sessions
- Selection
| ~~Colours Defaut Settin
as
| =) Connection Lond
- Proxy
- Telnet Delete
- Rlogin
E-55H
el Close window on ext:
T Mways  (7) Mever @ Only on clean exit
fbost || Heb | [ Open || Cencel

Figure 5-5 Set Baud Rate

5.3.5 Reset Chip

After pushing the reset button, the chip will reprogram application and print out debug message.
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 —————————————————————————————————

Beomar-purry | R S T |

Figure 5-6 Serial Port Terminal Windows

Notice: Please switch SW1 on before the NuTiny-SDK-NANO102 connects to the PC. When the
NuTiny-SDK-NANO102 connects to the PC with SW1 switch on, PC will detect VCOM as a USB
device and the detection will only be processed once. VCOM will not function if switch on SW1 after

the connection.
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6 NUTINY-SDK-NANO102 SCHEMATIC

6.1

NuTiny-EVB-NANO102 Schematic

NANO102

_

i JP3 HEADER02 ! I
AYpD3s _‘—I—< K PIN[1:64]
vRD33 Tiny_TX
8 VDD33 VCC33 A AVDD33 Tiny RX ?T‘”LTX
o o S  Tiny _RX
cs cBs () c7 X e
i fu u 0.1u 1u
RS L4 FERRITE BEAD
10K _ ADER02
sp2 ~~Ccs X
5. TICE RST | 10uF/10V x> 3l
- | b
IOPUSH BOTTOM L L5 FERRITE BEAD 2|z 3] vDD33
C9 == == o
| 10uFOV | {17 3pRERBEEBBEBEGE
= [ o R7
510
IBRERBRRERBEBREGRR u4
X32KI X32KO e N I
O e i T T = ST
acoaooog<<<<aa>Taaa
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6.2 GPIO for 64 pin Schematic
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6.3 Nu-Link-Me Schematic
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7 REVISION HISTORY

Date Revision Description

2018.02.26 1.00 1. Initially issued.
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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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