NuTiny-SDK-NUC240 User Manual

NUVYOTON
pye3§$§;:---.,—"f" e eeeY—_,_—_ —_, ——,—Rm—_—M — e e e ™ ™ ™ _ §;—_— T __e—

ARM Cortex™-MO0
32-BIT MICROCONTROLLER

NuTiny-SDK-NUC240 User Manual
For NuMicro™ NUC240 Series

The information described in this document is the exclusive intellectual property of
Nuvoton Technology Corporation and shall not be reproduced without permission from Nuvoton.

Nuvoton is providing this document only for reference purposes of NuMicro™ microcontroller based system design. Nuvoton assumes
no responsibility for errors or omissions.

All data and specifications are subject to change without notice.

For additional information or questions, please contact: Nuvoton Technology Corporation.

Publication Release Date: Sep. 14, 2012
S Revision V1.0



NuTiny-SDK-NUC240 User Manual

NUVOTON
pypye3§$§:----.,,,—e—ee— e _ —_———————__————

1 L@ = T 3
2 NUTiny-SDK-NUC240 INtrodUCtioN ...oveiie it e i e s eeesnneesnne s aneans 3
2.1 NuTiny -SDK-NUC240 Jumper DesCriplion ....uiiieieiiiini i iieessnnessnnessansssansssnnsssnnnesns 4
2.2 Pin Assignment for Extended CoONNECEOr ...iiuiiiiiii i i e a e e eaeeas 5
2.3 NuTiny-SDK-NUC240 PCB Placement .....ciiiiiiiiiiiiiisiiers et ee e sis e sneanesanesnnennnens 6
3 How to Start NuTiny -SDK-NUC240 on the Keil pVision® IDE........c.ccveivnieinnerennnnnn 7
3.1 Keil uVision® IDE Software Download and INStall........cccuiviviiniiriiiiiiiiiiieineieerereeneeneans 7
3.2 Nuvoton Nu-Link Driver Download and Install ........ccoiiiiiiiiiiiici i e 7
3.3 HardWare SeUP .o et araas 7
3.4 Smpl_NuTiny-NUC240 EXample Program ......cciceiiieiieiiieiineiiessnessnssasssasssnsssnssanssnnssnnsns 8
4 How to Start NuTiny-SDK-NUC240 on the IAR Embedded Workbench ................... 9
4.1 IAR Embedded Workbench Software Download and Install..........c.coviiiiiiiiiiiiin e 9
4.2 Nuvoton Nu-Link Driver Download and Install .......c.cooviiiiiiiii e e 9
G T o =1 o LV = | SIS Y =] U o 9
4.4 Smpl_NuTiny-NUC240 EXample Program ........ccvoeiiiiiiiii it e e anseeeeas 10
5 NUTiny-EVB-NUC240 SChematiC ..cvviiiiiiii it e e e nnennnnens 11
6 Download NuMicro™ Family Related Files from Nuvoton Company ........ccvveveevviiineerrnnnesss 13
6.1 Download NuMicro™ Keil ViSion® IDE DIiVE......uciuuiiriieriieriierieeeneeenieenieeneeeneesneeeneees 13
6.2 Download NUMICro™ TAR EWARM DFiVEF .....uciuuiirneiteiteitesteeteetestnestnessneesneesneesnaeens 15
6.3 Download NuMicro™ NUC100 Series BSP Software Library.......c.ccoeevvveerneerneerneernesnnnnnns 17
7 Y 1[0 o TN o 150 18

Publication Release Date: Sep. 14, 2013
o2 Revision V1.0



NuTiny-SDK-NUC240 User Manual

NUVOTONMN
e e

1 Overview

NuTiny-SDK-NUC240 is the specific development tool for NuMicro NUC240 series. Users can use NuTiny-SDK-
NUC240 to develop and verify the application program easily.

NuTiny-SDK-NUC240 includes two portions. One is NuTiny-EVB-NUC240 and the other is Nu-Link-Me. NuTiny-EVB-
NUC240 is the evaluation board and Nu-Link-Me is its Debug Adaptor. Thus, users do not need other additional ICE or
debug equipments.

2 NuTiny-SDK-NUC?240 Introduction

NuTiny-SDK-NUC240 uses the NUC240VE3AE as the target microcontroller. Figure 2-1 is NuTiny-SDK-NUC240 for
NUC240 series, the left portion is called NuTiny-EVB-NUC240 and the right portion is Debug Adaptor called Nu-Link-
Me.

NuTiny-EVB-NUC240 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 NUC240 series features. The NuTiny-EVB-NUC240 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. To use Nu-Link-Me Debug adaptor with IAR 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.

ICE Controller

Power LED LQFP-100 pin USB Connector
VCC5 Extended Connector J2)
(JP1) (JP7, JP8) ICE Controller
Reset Key
(SW1)
Target
USB Connector [ Savray :
«2) €2 “
<2 VCC:33Vorsv
GND LQFP-100 pin (JPR1)
(JP2) Extended Connector
(JP3, JPS) Target Chip

Figure 2-1 NuTiny-SDK-NUC240 (Blue PCB Board)
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2.1  NuTiny -SDK-NUC240 Jumper Description

2.1.1  Power Setting

® J1: USB port in NuTiny-EVB-NUC240

® JP1: VCC5 Voltage connecter in NuTiny-EVB-NUC240
® J2: USB port in Nu-Link-Me

® JPRI1: Select 5V or 3V for system power

POWER model J1 USB port J2 USB port JP2 VCC5 MCU Voltage

Model 1 Connect to PC X DC 5V output DC5V

Model 2 X Connect to PC DC 5V output DC 5V

Model 3 X X DC 2.8-5.5V input | Voltage by VCC input
X: Unused.

2.1.2  Debug Connector

@ JP4: Connector in target board (NuTiny-EVB-NUC?240) for connecting with Nuvoton ICE adaptor (Nu-Link-Me)
® JP9: Connector in ICE adaptor (Nu-Link-Me) for connecting with a target board (for example NuTiny-EVB-NUC240)

2.1.3 USB Connector

® J1: Mini USB Connector in NuTiny-EVB for application use
® J2: Mini USB Connector in Nu-Link-Me connected to a PC USB port

2.1.4  Extended Connector
® JP3, JP5, JP7 and JP8: Show all chip pins in NuTiny-EVB-NUC240

2.1.5 Reset Button
® SW1: Reset button in NuTiny-EVB-NUC240

2.1.6 Power Connector

® JP1: VCC connector in NuTiny-EVB-NUC240
® JP2: GND connector in NuTiny-EVB-NUC240
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2.2 Pin Assignment for Extended Connector

NuTiny-EVB-NUC240 provides NUC240VE3AE on board and the extended connector for LQFP-100 pin.
Table 2-1 is the pin assignment for NUC240VE3AE.

Pin No Pin Name Pin No Pin Name Pin No Pin Name Pin No Pin Name
01 PE15 26 PE8 51 PE4 76 PAbS
02 PE14 27 PE7 52 PE3 77 PAG
03 PE13 28 VBUS 53 PE2 78 PA7
04 PB14 29 VDD33 54 PE1 79 Vref
05 PB13 30 D- 55 PEO 80 AVDD
06 VBAT 31 D+ 56 PC13 81 PDO
07 X320 32 PBO 57 PC12 82 PD1
08 X32I 33 PB1 58 PC11 83 PD2
09 PA11 34 PB2 59 PC10 84 PD3
10 PA10 35 PB3 60 PC9 85 PD4
11 PA9 36 PD6 61 PC8 86 PD5
12 PA8 37 PD7 62 PA15 87 PC7
13 PD8 38 PD14 63 PA14 88 PC6
14 PD9 39 PD15 64 PA13 89 PC15
15 PD10 40 PC5 65 PA12 90 PCi14
16 PD11 41 PC4 66 ICE_DAT 91 PB15
17 PD12 42 PC3 67 ICE_CK 92 XT1 Out
18 PD13 43 PC2 68 VDD 93 XT1 In
19 PB4 44 PC1 69 VSS 94 IRESET
20 PB5 45 PCO 70 AVSS 95 VSS
21 PB6 46 PE6 71 PAO 96 VDD
22 PB7 47 PE5 72 PA1l 97 PS2DAT
23 LDO 48 PB11 73 PA2 98 PS2CLK
24 VDD 49 PB10 74 PA3 99 PVSS
25 VSS 50 PB9 75 PA4 100 PB8

Table 2-1 Pin Assignment for NUC 240 Series
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2.3  NuTiny-SDK-NUC240 PCB Placement
Users can refer to Figure 2-2 for the NuTiny-SDK-NUC240 PCB placements.
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Figure 2-2 NuTiny-SDK-NUC240 PCB Placement
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3 How to Start NuTiny -SDK-NUC240 on the Keil pVision® IDE

3.1 Keil uVision® IDE Software Download and Install
Please visit the Keil company website (http://www.keil.com) to download the Keil pVision® 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
uVision® IDE driver” file. Please refer to Chapter 6.1 for the detail download flow. 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

Figure 3-1 NuTiny-SDK-NUC240 Hardware Setup

Publication Release Date: Sep. 14, 2013
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3.4 Smpl_NuTiny-NUC240 Example Program

This example demonstrates the ease of downloading and debugging an application on a NuTiny-SDK-NUC240 board.
It can be found on Figure 3-2 list directory and downloaded from Nuvoton NuMicro™ website following on Chapter 6.3.

Directory Project File |
Select Project il S| | [ seectPojet e
e - = T T
; 3 ._‘. 2| | « NuTiny-EVB » Smpl NuTiny-EVB_NUCL40 earch Smpl. NuTiny-EVB_NU
K% L[] NuTiny-£V8 » Smpl NuTiny-£VB NUC140 v [ 43 W[ Search Smpl NuTiny-EVB.NL., P =
) S Organize v New folder =~ A @
: & | Jample = : :
Drgoice NuvotonPlatform_Keil fi= @ 't Favorites ol Name pate modiied Type Sge
& 2 ) . B Desktop | ] Smpl_NUTINY_140 2011/4/18 450739 Eisiond Pr... 16
B Desl | NUCL00SeriesBSP Date modified Type Size B Dovinlca: = e
8000 ) s ibrary i DUABTEOH  EsondPr. St e =
S Redd | Nuvoton o
4 Libraries
I~ £ osDisk(C) ) Documents
4 Librar M Computer o Music
—EW Do - Deskt [&5] Pictures
J’ Mu kit Videos
= pid| @ Libraries B Eompiic
B vid o New folder &, osDisk (C)
N Computer ) nun R Neive i e T ¢ L UL J L
_ i e - S
& Comp
& osq B Control Panel
= '@ RecycleBin
U Vs M m | )
~ .- | L Newfolder (3) |
File name: v | Project Files (*.uvproj; *.uvmpw v

Figure 3-2 Smpl_NuTiny_240 Example Directory

To use this example:
The PA.10 LED will toggle on the NuTiny-EVB-NUC?240 board.

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

FE5t1ERAR. NuTiny_240.uvproj project file 2 &; Review variables in the watch window

m 5 Project - Build _ L 2 & Single step through code
Compile and link the Smpl_NuTiny-NUC240
application

Chifm
€ FST Reset the device

LOnD
m ¥4 Flash - Download

E L
Program the application code into on-chip Flash ROM * .l MDA
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4 How to Start NuTiny-SDK-NUC240 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 connect to the Nuvoton Company NuMicro™ website (http://www.nuvoton.com/NuMicro) to download
“NuMicro " IAR ICE driver user manual” file. Please refer to Chapter 6.2 for the detail download flow. When the Nu-
Link driver has been well downloaded, please unzip the file and execute the “Nu-Link_IAR_Driver.exe” to install the
driver.

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

Figure 4-1 NuTiny- SDK-NUC240-100 Hardware Setup
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4.4  Smpl_NuTiny-NUC240 Example Program

This example demonstrates the ease of downloading and debugging an application on a NuTiny-SDK-NUC240 board.
It can be found on Figure 4-2 list directory and downloaded from Nuvoton NuMicro™ website following on Chapter 6.3.

Directory Project File
%Open\f\/orkspa:e @ %OpenWorkspace @I
MSUED: ) I < X =ik BRMUED: | SmplNaTing-EVE_NUCHO - O E
. & Rl I i P W Fuam R Al
~p | Smpl_NuTimy-EVB_NUC140 ~p c| Smpl_NUTINY_140
BHMIE RAAGE Smpl_NuTINY_140.dep
! ! Smpl_NUTINY_140.ewd
Smpl_NUTINY_140.ewp
E] S8 % Smpl_NuTINY_140
I !
Jcuy Jcuy
=t B
ﬁ' nn
- -
B jemesmn: Smpl MOTINY 140 - FEERQ =2 . FEERQ
BEERD:  [Alfise) [ s BEELD:  [AlFs0n - [ A |

Figure 4-2 Smpl_NuTiny-NUC240 Example Directory

To use this example:
The PA.10 LED will toggle on the NuTiny-EVB-NUC240 board.

[
[ | % Start IAR Embedded Workbench - ,-'_.',..-' Project — Download and Debug
. Program the application code into on-chip Flash
B File-Open-Workspace ROM.
Open the Smpl_NuTiny_240.eww workspace file
nog 4 > Single step through code
[ “% Project - Make
Compile and link the Smpl_NuTiny-240 application —

€® < Reset the device

b
€ <7 Run the application
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5 NuTiny-EVB-NUC240 Schematic
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6 Download NuMicro™ Family Related Files from Nuvoton Company

6.1 Download NuMicro™ Keil pVision® IDE Driver

Stepl Visit the Nuvoton NuMicro™ website: http://www.nuvoton.com/NuMicro

RegionHeadquarters| 957 | fiiFE$s7 | A3FET | Contact Us|
Search | co [l Advanced Product Search

News & Events Investor Human | Area

NnuvoTon

About Nuvoton Products & Sales

| Download Service

Home 0 Product & Salest Product Lines' Industrial IC VARM Microcontroller VARM Cortex™-h0 Mubdicro™ Familky

ARM Cortex™ -M0 NuMicro® Family

NUVOTON

Muticro®@ Family is Muvoton's brand-new 32-hit Microcontroller product line hased on the ARME Cortex™-M0 processor
with rich peripherals to offer superb features and connectivity capahility. Besides the WUC100, MIUCA 20, MUC1 30 and
MUCTA0 seties, a new series the MuMicro MOS1™ series, including the MOS2IS4581516 is to satisfy the waorldwide
customers’  8-hit B-hit microcontroller demand with a2 higher performance of a 32-hit microcontroller.

Stepz 2 Products 0 Development Resources & Technical Support ¥ News and Events
= MCU Products Brochure (English) = Products Brief, DataShest = Quick Start = MuMicroB NEWS List
= MCLU Products Brochure (Chinese) | = Technical Reference manual = Online Training + IAR KickStart Kf™ for Mubicro® Family 32-hit
= Online Products Selection = DevelopmentTools _ _ _ _ _ _ _ _ o | ® Forum {Chinese version) ARME Corfex™-M0 ML - 152452011
= Distributor Information I+ Device Driver and Sofbware Library 1| = FAQ = Events
T RIUMErS Development Taols ~ ~ » Mar 1. 2011

» Third Party Starter Kit

Huvoton Technology to Display Powerful
= Application Motes

Mumicro® Family at Embedded Woarld 2011
Exhikition & Conference in Sermany

Click here to enter
Device Driver and
Software Library

NuMicro® Family 4

Publication Release Date: Sep. 14, 2013
S Revision V1.0


http://www.nuvoton.com/NuMicro

NuTiny-SDK-NUC240 User Manual

NUVYOTOMN
pypye3§$§:----.,,,—e—ee— e _ —_———————__————

P T

E@ M051 Series BSP_FegCtriPrg_v1.00.001.zip M0A1 series software packane based an register programming W1 00001
I NUC100 Series Driver Reference Guide coding rule for sample code & user guide. V1.03.001
MUC100 series software package based on CMEIS version 1.3, 1t
E@ HUCA00 Series BSP_CMSIS _v1.03.002.zip supports both IAR and Keil development environment with drivers
) W1.03.002
I NUC100 Series Driver Reference Guide and samples codes. Examples souree cade far MUTing-100M20 |, "0 ey
{Simplified Chinese) and Learining Board are included. Far detailed, please download T
it and unzip it.
Frogrammer Software Tools Package
File name Description ersion
@ ICP Programming Tool {Build 4228) WV1.03.zip MuMicro ICP tool & user manual Y1.03
IfQISP Programiming Tool.zip MuMicro ISP Frogramming Tool & user manual W1.40
Step 3 @ MuGang Programmer V5.31.zip FMuGang Programmer software & user manual Wa. 3
Nu-Link Driver
File names Description Warsion

““““““““““““““““““““““““ This driver is to support Mu-Link recognized by Keil RYMDE

@ Nu-Link Driver for Keil RVMDK{Builil 4228) V1.03.zip Ceveloprment Ervironment and support all Mubicro Farmily W1.03

1
1
1
! Devices selectable.

This driver is to support Mu-Link recagnized by 1AR EVWARM
Development Ervironment and suppoart all Muhkicro Family W1.03
Devices selectable.

@ Nu-Link Driver for IAR EWARNM{(Build 4228) V1.03.zip

Contact us: NuMicro@nuvoeton.com

To download
the file.

Step 4 Download the NuMicro Keil pVision® IDE driver
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6.2 Download NuMicro™ IAR EWARM Driver

Stepl | Visit the Nuvoton NuMicro™ website: http://www.nuvoton.com/NuMicro

RegionHeadguarters| S50 | fEi{ED T | BAES | Contact Us|
Search m Advanced Product Search

News & Events Investor Human | Area | D

NnUvVoToON

About Nuvoton

Products & Sales

Home wProduct & Sales Produet Linesy Industrial 1C % ARM W ARM Cortex™- MO Mubdicro™ Family

ARM Cortex™-MO NuMicro® Family

nUVvoTon

MuMicro® Family is Muvoton's brand-new 32-bit Microcontroller product line based on the ARME Cortex™-M0 processar
with rich peripherals to offer superb features and connectivity capahbility. Besides the MUC100, MUCT20, NUGCT30 and
MUC1 40 series, a new series the Bubicro MOS1™ series, including the MOS2/54558151 6 is to satisfy the worldwide
customers”  8-hith B-hit microcontroller demand with & higher performance of a 32-hit microcontraller.

StEpz 2 Products <7 Development Resources &2 Technical Support &2 News and Events
= WMCLU Products Brochure (Endlish) = Products Brief, DataShest = Quick Start = Muhbdicro® MEWS List
= MCLU Products Brochure (Chinese) = Technical Reference Manual = Online Training + |AR KickStart Kit™ for Mublicro® Family 32-bit
= Online Products Selection * Development Tools _ _ __ _ __ _ || = Forum ©hinese version) ARME Cortex™ MO MCU - 172472011
® Distributor Informatian | » Dewice Driver and Software Library | | ® FAQ * Evants
+ FdMicro Dévelopment Toals — ~ ~ » mar. 1. 2011

+ Third Party Starter kit

Muvoton Technology to Display Powerful
= Application Motes

Mubicro® Family at Ermbedded Warld 2011
Exhihition & Conference in Germany

Click here to enter
Device Driver and
Software Library
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M i d

@ MO51 Series BSP_RegCtriPrg_w1.00.001.zip mMO51 series sofhware packane based on register programming W1.00.001
I NUC 100 Series Driver Reference Guide coding rule for sample code & user guide. W1.03.001
RLUCT00 series software package based on CMSIS wvarsion 1.3 1t
@ HUC 100 Series BSP_CMSIS _v1.03.002.zip supports both AR and Keil developiment environment with drivers
i W1 .032.002
HUC 100 Series Driver Reference Guide and samples codes. Examples source code for MuTing-100M20 1, o000
{Simplified Chinese) and Learining Board are included. For detailed, please download o
it and unzip it.

Programmer Software Tools Package

Filz name Description ersion
@ ICP Programming Tool {(Build 4228) V1.03.zip Mubicro ICP tool & user manual W1.03
Iinlsp Programming Tool.zip Fuhticro ISP Progratmming Tool & user manudal W1.40
Step 3 @ MuGang Programmer V5.3 1.zip MuGang Programimer software & user manual Wa.31
EL:’HK Driver
Fil2 name Daseription “warsion

Thisz driver is to support Mu-Link recognized by Keil RYMDE
@ Mu-Link Driver for Keil RVIMDK{Build 4228} \V1.03.zip Developrent Ervironment and support all Mubicro Farmily ¥1.03
Devices selectahle.
""""""""""""""""""""""" This driver is to support Mu-Link recognized by 1AR EVWARM

1| 1
' 20 NuLink Driver for IAR EWARM(Bwild 4228) V1.03.zip | | Developrent Ervironment and support all Mubdicro Farily 41.03
! ! Devices selectakle.

Contact us: NuMicro@nuvoton.com \

To download

the file

Step 4 | Download the NuMicro™ IAR Embedded Workbench® driver
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6.3 Download NuMicro™ NUC100 Series BSP Software Library

Stepl | Visit the Nuvoton NuMicro™ website: http://www.nuvoton.com/NuMicro

RegionHeadgquarters| S58=7 | fHi{E® T | BAEE | Contact Us|

Search m Advanced Product Search

News & Events Investor Human | Area | Download Service

NnUvoToN

About Nuvoton

Products & Sales

Home wProduct & Sales’ Produet Lines ' Industrial 1IC % ARM W ARM Cortex™-MO Mubdicro™ Family

ARM Cortex™-M0O NuMicro® Family

nNUVoTon

MuMicro® Family is Muvoton's brand-new 32-bit Microcontroller product line based on the ARME Cortex™-M0 processar
with rich peripherals to offer superb features and connectivity capahbility. Besides the MUC100, MUC120, MUGC1 30 and
MG 40 series, a new series the Bublicro MOS1™ series, including the MOS2/54558/516 is to satisfy the worldwide
customers”  8-hitf B-bit microcontraller demand with & higher performance of a 32-hit microcontroller.

Step2 : : : ;
p 2 Products %7 Development Resources &2 Technical Support %2 News and Events
= MCU Products Brochure (Endlish) = Products Brief, DataSheet = Quick Start = Mubdicro® MEWS List
= MCU Products Brochure (Chinese) = Technical Reference Manual = Online Training + AR KickBtart KIt™ for Mubicro® Family 32-bit
= Online Products Selection " DevelopmentTegls _ __ _ __ _ _ | = Forum ohinese version) ARME COHERT™-MO MCU - 172472011
= Distributor Infarmation |+ Device Driver and Software Library | = FAQ = Events

< HUMicio Develapment Todls + Mar. 1. 2011

+ Third Party Starter Kit Muvoton Techhology to Display Powetful
= Anplication Notes Muticro Family at Embedded World 2011
Exhibition & Conference in Germarny

Click here to enter
Device Driver and
Software Library
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Step 3 | Download the NuMicro™ NUC200 series software library
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7 Revision History

\Version Date Page Description

1.0 Sep. 14, 2013 Initial Release

Important Notice

Nuvoton products are not designed, intended, authorized or warranted for use as components in systems or equipment
intended for surgical implantation, atomic energy control instruments, airplane or spaceship instruments, transportation
instruments, traffic signal instruments, combustion control instruments, or for other applications intended to support or
sustain life. Further more, Nuvoton products are not intended for applications wherein failure of Nuvoton products could
result or lead to a situation wherein personal injury, death or severe property or environmental damage could occur.

Nuvoton customers using or selling these products for use in such applications do so at their own risk and agree to fully
indemnify Nuvoton for any damages resulting from such improper use or sales.

Please 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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