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1 OVERVIEW
NuTiny-SDK-NUC123 is the specific development tool for NuMicro® NUC123 series. Users can

use NuTiny-SDK-NUC123 to develop and verify the application program easily.
NuTiny-SDK-NUC123 includes two portions. One is NuTiny-EVB-NUC123 and the other is Nu-
Link-Me. NuTiny-EVB-NUC123 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-NUC123 INTRODUCTION

NuTiny-SDK-NUC123 uses the NUC123SD4ANO as the target microcontroller. Figure 2-1
NuTiny-SDK-NUC123 (PCB Board)Figure 2-1 is NuTiny-SDK-NUC123 for NUC123 series, the left
portion is called NuTiny-EVB-NUC123 and the right portion is Debug Adaptor called Nu-Link-Me.

NuTiny-EVB-NUC123 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 NUC123 series
features. The NuTiny-EVB-NUC123 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 1AR 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.

VDD (J2) Extended Connector (JP5, JP8) ICE Controller

Virtual COM Port
Function Switch
(SW2)

Reset Button
(SW1)

I/O LED
Power LED

USB Connector
(3)

=1 ICE Controller
USB Connector
(J5)

VCC:3.3Vor5V

GND (J4) (JPR1)

Extended Connector (JP6, JP7)  Target Chip

Figure 2-1 NuTiny-SDK-NUC123 (PCB Board)
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2.1  NuTiny -SDK-NUC123 Jumper Description
2.1.1 Power Setting

J2: Vpp Voltage connecter in NuTiny-EVB-NUC123
J3: USB port in NuTiny-EVB-NUC123

J5: USB port in Nu-Link-Me

JPR1: Select 5.0V or 3.3V for system power

J3 USB Port J5 ICE USB Port MCU Voltage

Select 3.3V
Model 1 (Default) DC 3.3V Output X Connect to PC DC 3.3V
Model 2 Select 5.0V DC 5.0V Output X Connect to PC DC 5.0V
Model 3 |Select 3.3V or 5.0V| DC 5.0V Output Connect to PC Connect to PC DC 5.0V
Model 4* X DC 5.0V Output Connect to PC X DC 5.0V
Model 5 [Select 3.3V or 5.0V bC zli\éuNt 5.0V X Connect to PC  |Voltage by J2 Input
Model 6* X pe2sy - 5.0V X X Voltage by J2 Input
nput
X: Unused.

Note*: Ned to separate NuTiny-EVB-NUC123 and Nu-Link-Me.
2.1.2 Debug Connector
® JP4: Connector in target board (NuTiny-EVB-NUC123) 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-NUC123)
2.1.3 USB Connector

® J5: Micro USB Connector in NuTiny-EVB-NUC123 for application use
® J1: Micro USB Connector in Nu-Link-Me connected to a PC USB port

2.1.4 Extended Connector

® JP5, JP6, JP7, and JP8: Show all chip pins in NuTiny-EVB-NUC123
2.1.5 Reset Button

® SWi1: Reset button in NuTiny-EVB-NUC123
2.1.6 Power Connector

® J2: Vpp connector in NuTiny-EVB-NUC123
® J4: GND connector in NuTiny-EVB-NUC123
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2.1.7 Virtual COM Port Function Switch

® SW2: Switch SW2 on/off before power on to enable/disable VCOM function.

SW2 connects pin 21(PB.0/RXD) and pin 22(PB.1/TXD) in NuTiny-EVB-NUC123 with pin
22(PB.1/TXD) and pin 21(PB.0/RXD) in Nuvoton ICE adaptor (Nu-Link-Me V3.0). SW2
connects pin 30(VCOM) in Nuvoton ICE adaptor (Nu-Link-Me V3.0) to GND to enable VCOM

function.
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-NUC123 provides NUC123SD4ANO on board and the extended connector for
LQFP100-pin. Table 2-1 is the pin assignment for NUC123SD4ANO.

Pin Name Pin Name
01 PB.14/INTO 51 VSS
02 PB.13 52 PC.13/MOSI11/CLKO/PWM3
03 PB.12/SPISS10/CLKO 53 PC.12/MISO11/I2SMCLK/PWM2
04 PA.11/12C1SCL/SPICLK1/MOSI20 54 PC.11/MOSI10
05 PA.10/12C1SDA/MISO10/MISO20 55 PC.10/MISO10
06 PD.8/MOSI10 56 VDD
07 PD.9 57 PC.9/SPICLK1
08 PD.10/CLKO 58 PC.8/SPISS10
09 PD.11/INT1 59 PA.15/PWM3/CLKO/I2SMCLK
10 PB.4/RXD1/SPISS20/SPISS11 60 VSS
11 PB.5/TXD1/SPICLK2 61 PA.14/PWM2
12 PB.6/RTS1/MOSI20 62 PA.13/PWM1
13 PB.7/CTS1/MISO20 63 PA.12/PWMO
14 LDO 64 ICE_DAT
15 VDD 65 ICE_CLK
16 VSS 66 AVDD
17 VBUS 67 PD.0/SPISS20/ADCO
18 VDD33 68 PD.1/SPISS01/SPICLK2/ADCH
19 D- 69 PD.2/MISO01/MISO20/ADC2
20 D+ 70 PD.3/MOSI01/MOSI20/ADC3
21 PB.0/RXDO0 71 PD.4/MISO21/ADC4
22 PB.1/TXDO0 72 PD.5/MOSI21/ADC5
23 PB.2/RTS0/T2EX 73 PB.15/INT1/TOEX
24 PB.3/CTS0/T3EX 74 PF.0/XT1_OUT
25 PC.5/MOSI01/TXD0 75 PF.1/XT1_IN
26 PC.4/MISO01/RXD0 76 /RESET
27 PC.3/MOSI00/12SDO 77 VSS
28 PC.2/MISO00/12SDI 78 VDD
29 PC.1/SPICLK0/I2SBCLK 79 PF.2/PS2DAT/I2COSDA/ADC6
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30 PC.0/SPISS00/I2SLRCLK 80 PF.3/PS2CLK/1I2C0SCL/ADC7
31 PB.10/TM2/SPISS01 81 PVSS
32 PB.9/TM1/SPISS11 82 PB.8/TM0

Table 2-1 Pin Assignment for NUC123
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2.3 NuTiny-SDK-NUC123 PCB Placement
Users can refer to Figure 2-2 for the NuTiny-SDK-NUC123 PCB placement.
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Figure 2-2 NuTiny-SDK-NUC123 PCB Placement
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3 HOW TO START NUTINY-SDK-NUC123 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 NuTiny-SDK-NUC123 Hardware Setup
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3.4 Example Program

This example demonstrates the ease of downloading and debugging an application on a NuTiny-
SDK-NUC123 board. It can be found on Figure 3-2 list directory and downloaded from Nuvoton
NuMicro® website.

Directory | C:\Nuvoton\BSP Library\NUC123BSP_CMSIS_V3.00.003\SampleCode\StdDriver\SYS\KEIL
. il o S |
K9 )7 |« 5vs » KL v | 4 555@ KEIL o
Organize = Include in library » Share with = 2 = > [ @ I
4 | MUCI123BSP_CMSIS V3.00.003 = Mami :
. Document . L
) £k | Mu_Link_Driver.ini
Library = ;
i & VT
Pro.leCt 4 || SampleCode o
File
L= ) Hard_Fault_Sample (H
48 RegBased
= Semihost
[+ o StdDriver
> Template bl m ’
2 items

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.

u Start pVision® [ | Ia1Start debug mode
Using the debugger commands, you
B Project-Open may:

L g #;'j Review variables in the watch

Open the SYS.uvproj project file
o window

Project - Build
Compile and link the SYS application

2
LOAD L 2 1 Single step through code
m ¥4 Flash - Download

Program the application code into on- —
chip Flash ROM € R5T Reset the device

L 4 Run the application
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4 HOW TO START NUTINY-SDK-NUC123 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 NuTiny-SDK-NUC123 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-NUC123 board. It can be found on Figure 4-2 list directory and downloaded from
Nuvoton NuMicro® website.

Directory | C:\Nuvoton\BSP Library\NUC123BSP_CMSIS_V3.00.003\SampleCode\StdDriver\SYS\IAR

"'. : = =] s |

K9 )7 | <55 » AR v [ 49 | seorchiar
Organize = Include in library » Share with = 2

4 |, NUCIZ23BSP CMSIS V00003 * pame

, Document
|| 5¥S.ewd
Library
Project L SYsewp
. 4 || SampleCode ;
File ] SYS.eww
L= ) Hard_Fault_Sample (H ;
o I [ 2 257 T 4
48 RegBased
= Semihost
[+ o StdDriver
- | Template bl

4 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 [ | Ef‘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.

&_?;! Setup - NuMicro ICP Programming Tool | |l Sl ]

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)i

www, nuvoton-mid, com | Firizh l

Figure 5-1 Optional Step after ICP Programming Tool Installation

-

[37] 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 [ Den't Install
Corporation”,

’_-!_" ¥ou should enly install driver software from publishers you trust. How can [ decide which device
software is safe to install?

Figure 5-2 Install Nuvoton COM&LPT Driver
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[57] Windows Security e gyl w o e ow s - l‘im

Would you like to install this device software?

Mame: Muvoton Universal Serial Bus controllers
> 2 Publisher: Muveton Technelogy Corporation

| Always trust software from "Muvoton Technology Install |
Corporation”.

[ Don't Install J

& You should only install driver software from publishers you trust. How can | decide which device
software is safe to install?

Figure 5-3 Install Nuvoton Universal Serial Bus Controllers

5.2 VCOM Mode Setting on NuTiny-SDK-NUC123

Before the NuTiny-SDK-NUC123 is connected to the PC, please enable SW2 VCOM function
by switching on SW2. The NuTiny-EVB-NUC123 transmits through UARTO to VCOM to send
out data. Switch SW2 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.

o

= Device Manager

File Action Miew Help
e | @ E HE &2

‘Tr" Ports (CGM &L LF'TJ -
L ? Nuvﬂton ‘u"lrtual Com Purt (CGMB]
? Standard 5er|al over Bluetcluth link (COMZ2E) |_|

I ? Standard Senial over Bluetnnth link (COM29)
i | Hr

-

=—-_

Figure 5-4 Nuvoton Virtual Com Port

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

5.3.1 Check the Using UART on the Keil pVision® IDE

Please open the project and find system_NUC123.h (which can be found in
\NUC123BSP_CMSIS_V3.00.003\Library\Device\Nuvoton\NUC123\Include) to check the using

UART in DEBUG_PORT. The setting has to be the same as the using UART in the NuTiny-
EVB-NUC123.
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File Edit View Project Flash Debug Peripherals T

Tools SVCS Window Help
I1ﬁﬂﬁ| EENF A | | m JE I | @ systick Hae @l o {
- o i =
: @ | B o [ & | &b
Project 2 - [ system_NuC123.h
@4 SvS i; ‘;=' *2[ C\Nuvoton\BSP Libran\NUC123B5P_CMSIS_V3.00.003\Librany\Device\NuvetontNUCL 23\Include\system_NUCL23.h
i9 /* Macro Definition
a0, L ittt ——————
21] f DEBUG PORT
23 LDEEUG PORT TULRTO f#*1< Select Debug Port which is used for
23

Figure 5-5 The Using UART on Keil uVision® IDE
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.

C:\Nuvoton\BSP Library\NUC123BSP_CMSIS_V3.00.003\SampleCode\StaDriver\SYS\KEIL\SYS uvproj - pVisiond

F'rte

Edit View Project

H&HE|

Flash Debug Peripherals Tools SVCS  Window Help

JE I | @ systick

: DEMCE‘I' Target I Clutputl IJstingi User I C.-"":HI Asm I Unkerl Debugi Util'rtiesi

Database: IGeneric CPU Data Base ‘:]

Wendor: Nuvaton

Device: NUC123SD4AND

Toolset: ARM

Step 1 £ NUCT20VD2AN Core
ep ] NUC120VD3AN - ARM Cortex-M0 core uns up to 72 MHz
£ NUCT20VEIAN - One 24-bit system timer
- Supports low power sleep mode
5 s | sl d
~£3 NUCTZ2LCIAN - NVIC for the 32 interrupt inputs, each with £devels of priorty
—£d NUC122LD2AN - Supports Serial Wire Debug with 2 watchpoints./4 breakpoints
£ NUC122SC1AN Buitt-in LDO for wide operating voltage ranges from 25 Vio 55V
Fash Memory
g nﬂggﬁﬁ - 36K 68K bytes Fash for program code
- 4KB flash for ISP loader
g NUC122ZD2AN S—g‘:ﬂ:?dr:-r:n-system program {ISP} application code update
L4 MUCT23LC2AN1 ory
£ NUC123LDAAND P—Sﬁﬁl‘(_bﬂes Ieanaigded SRAM
eripheral
- Supports & channels
- NUC1235D4AND Clock Control
[E—T— ’ 4
oK l
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FE Cptions for Target '5Ys! .. i- ’ | 2|
Device I Target I Dutput! Listing I lser I CJCHI Asm I Lirker | Debug Utiiities!
" Use Simulator Settings || © Use: |Nuvoton Mu-Link Debugger x| Settings

¥ Load Applicatf|  pyyilink i~ Chip Select

Inttiglization File:
Diiver Version: |5552[ ‘I Chip Type: INUE'IDEI vi

. [
i~ Restore Debug ICE Version: l8592 - Reset Options
¥ Breakpoind Drevice Family: |C'I'm3?‘<'M Connect: |Norma| v!

Step 2 v Watch Wi

(o ey ':: Dievice 1D |UHUBB114?? Resst: |ﬁutodetect '!
Paort: =T - Download Options
CPU DLL:

Max Clock: |1MH2 vI v Verify Memary Code
!SAF{MCMS.DLL R
Supporting Forum
bt A A e atan-mi. cam Cancel | ok I

Dialog DLL:

iDAF{MCMIDLL i

oK Cancel Defaults Help

DevicelTargetiOutputI Listingl User |C,-"CH|J“Bm ILmkerIDebug

—Configure Hazh Menu Command

% |lse Target Driver for Flash Programming

|Nuvoton MNu-Link Debugger ;] Settings | W Update Target before Debugging
T HIE:i J Edit .. |

" Use Extemal Tool for Aash Programming

Cnmmand:i _l

Step 3 Ngumms:i

[T Bun Independent
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5.3.3 Build and Download Code to NuTiny-SDK-NUC123
Please build the project and download code to NuTiny-SDK-NUC123.
5.3.4 Open the Serial Port Terminal

User can use serial port terminal, PuTTY for example, to print out debug message.

i = g e |
@ PuTTY Configuration L.L'I'
Categony:
Bl Session | Basic options foryour PUTTY session
- Logging Specify the destination you wart to connect to
=)~ Teminal el i cooed
Vi erial ine Speed
— Bell COM23 115200
- Fegtures Connection type:
= Window ("' Raw () Telnet (7 Rlogin () S5H @) Seral
Appea!ance Load, save or delete a stored session
- Behaviour
... Translation Saved Sessions
- Selection
- Colours :
Default Settings
£ Connection COM3_115200 Lo
- Data COM4_115200
ol COMET 172200
- Telnet COMB2_115200
- Rlogin
B 55H
| e Cloze window on ext:
T Mways () Mever @ Only on clean exit
| Mbout ||  Hep |  Open || Cancel

Figure 5-6 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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COMZ3 - PuTTY

Figure 5-7 Serial Port Terminal Windows

Notice: Please switch SW2 on before the NuTiny-SDK-NUC123 connects to the PC. When the
NuTiny-SDK-NUC123 connects to the PC with SW2 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 SW2 after the

connection.
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6 NUTINY-SDK-NUC123 SCHEMATIC
6.1 NuTiny-EVB-NUC123 Schematic

K Pl1:64]
[r—
——Fw <$ D12Mo
— DT 2 pizm
a0
R
s ARess
SE e
Bl =8 Tiny_TX
T y
TICERST Tiny_RX
s
T —gncEcik
——— B Rusan
—— K bvBUS
s wp
355855 ¥
§2o-d8 <aw
€08 g¢
H
H
“ o
o0 aspissaunDce enomsmIsen
AR canoc
e e ro 0SB R
S A AT
e R Sasbes s
SSEAes SR
e - A AU (oo
o e T g,
il SR
al RIS -
s
L e -
£ psonamiacosonnocs %
SRR sceR AR %
vDD33 DVEDS
L e 1.,
i
g o
El 358
g B
o B o 8B=3
Sessscossneassgy
7 . :
E—
bl | | kK
o
ors
T %
£
%]
x|
Ty 25—
Nuvoton NU_TINY_123
A3 20
Mongay March 06, 201 T
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6.2 GPIO for 100 pin Schematic
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6.3 SDK Circuit Schematic
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6.4 Nu-Link-Me V3.0 Schematic
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7 REVISION HISTORY

Date Revision Description

2012.08.16 1.00 1. Initially issued.

1. Updated the figure of NuTiny-SDK-NUC123 PCB
Board in section 2.

2. Updated the Jumper descriptions of NuTiny-SDK-
NUC123 in section 2.1.

3. Updated the figure of NuTiny-SDK-NUC123 PCB

2017.05.09 1.01 Placement in section 2.3.

4. Updated the descriptions of example program in
section 3.4 and section 4.4.

5.  Added the descriptions of Nu-Link Me V3.0 in
section 2 and section 5.

6. Updated the schematics of NuTiny-SDK-NUC123 in
section 6.
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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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