NuTiny-SDK-120 User Manual

NUVYOTON
JE———————————————————————————

ARM Cortex™-MO0
32-BIT MICROCONTROLLER

NuTiny-SDK-120 User Manual
For NuMicro  NUC120 Series

OOOOOOOOOOOUD -
300000000000

GND99 97 95 9391 89 87 85 B3-81.79 7

26 28 30 32 34 36 38 40 42 4446 48 50 51 53 55 57 59 61 63 65 67 69 71.73 75

® MCU EH 0§ 7t LC}.

LogicTech Inc
MEAFAERLTLES615-3

STX WEH®|813-12

Tel : 070-7526-1209

Fax : 070-2675-1209

Sales & Tech : albatini.song@logictech.kr

ALHOO[F M E 2ol et G et LT,

Publication Release Date: Aug. 20, 2010
L Revision V1.0


mailto:albatini.song@logictech.kr

NUVYOTON
I ESS——

I O 1Y =T Y 1< 3
2  NUTiny-SDK-120 IntrodUCtion ...coiiiiii i i e r e s r e s e e e s e e nnne e aanns 3
2.1 NuTiny -SDK-120 Jumper DeSCriPtiON ...t eiieiieieieisnasssaneesasessssessnnsssanessanessanssssnnesss 4
2.2 Pin Assignment for Extended ConNECLOr. ... ...cciiiiiiiiii e 5
2.3 NUTIiny-SDK-120 PCB PlaCement. ... ittt et e s e s e s s e e e e anaeaaneans 5

3 How to Start NuTiny -SDK-120 on the Keil pVision® IDE ......ccuvvevivivniiiieeiieeeieenn. 6
3.1 Keil uVision® IDE Software Download and INStall ........cvvviiiriiiniiiiieiiieiiieiieeeeeeieeieeaaas, 6
3.2 Nuvoton Nu-Link Driver Download and Install.........ccoiiiiiiiiiiii i 6
3.3 HardWare SO U ...t 6
3.4 Smpl_NuTiny-NUC120 EXample Program ......oceioeieieieeaeeaeeaeeaaseeaen e eesesesnesesneeeenes 7

4 How to Start NuTiny-SDK-120 on the IAR Embedded Workbench .............cccveeiiee. 8
4.1 IAR Embedded Workbench Software Download and Install .........cccoviiiiiiiiiiiiciece e 8
4.2 Nuvoton Nu-Link Driver Download & Install........cooiiiiiiiiiii e eaee s 8
T2 T o b= T e LT = T =Y =1 [ o P 8
4.4 Smpl_NuTiny-NUC120 Example Program .......ccooeiieiieii it e e e e e e e e e ee e 9

5 NUTIiny-EVB-120 SChematiC ...coiiiiiii i e e e aaeaas 10
6 To Download NuMicro™ Family Related Files from Nuvoton Company .................. 11
6.1 To Download NuMicro™ Keil HVision® IDE AriVer ......ccuiiuniireiieiieiieeiiessessneesneeeneenns 11
6.2 To Download NUMiIcro™ IAR EWARM AFiVEF ....uiieeiueeeiiiieeesineeesinseeesinseeessnsesennnnesesnnnns 12
6.3 To Download NuMicro™ NUC120 series BSP Software Library ........ccocceeeviirieineeniinneennnn. 13

/2 (=Y 1= Lo o T 153 e 14
2010

V1.0



NUVYOTON
I ESS——

1 Overview

NuTiny-SDK-120 is the specific development tool for NuMicro NUC120 series. Users can use NuTiny-SDK-120 to
develop and verify the application program easily.

NuTiny-SDK-120 includes 2 portions. One is NuTiny-EVB-120 and the other is Nu-Link-Me. NuTiny-EVB-120 is
evaluation board and Nu-Link-Me is its Debug Adaptor. Thus, users do not need other additional ICE or debug equip-
ment.

2 NuTiny-SDK-120 Introduction

NuTiny-SDK-120 uses the NUC120LE3AN as the target microcontroller. Figure 2-1 is NuTiny-SDK-120 for NUC120
series and the left portion is called NuTiny-EVB-120 and the right portion is Debug Adaptor called Nu-Link-Me.
NuTiny-EVB-120 is similar to other development board. Users can use it to develop and verify applications to emulate the
real behavior. The on board chip covers NUC120 series features. The NuTiny-EVB-120 can be a real system controller to
design user target system.

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 2 documents will be stored in local
hard disk when user installs each driver.

LQFP-48 pin
Reset Key Target Chip Extended Connector

\4
GND VCC5 LQFP-48 pin
Target Chip Extended Connector

ICE Controller ICE Controller

USB Connector
USB Connector IO(RES,LED

Power LED

Figure 2-1 NuTiny-SDK-120 (Purple Color PCB Board)
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2.1 NuTiny -SDK-120 Jumper Description
2.1.1  Power Setting

= J1: USB port in NuTiny-EVB-120
= JP2: VCC5 Voltage connecter in NuTiny-EVB-120
= J2: USB port in Nu-Link-Me

POWER model J1 USB port J2 USB port JP2 VCC5 MCU Voltage
DC 5V output
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: Not use.

2.1.2  Debug Connector

= JP4: Connector in target board(NuTiny-EVB-120) for connecting with Nuvoton ICE adaptor (Nu-Link-Me)
= JP8: Connector in ICE adaptor (Nu-Link-Me) for connecting with a target board (for exampl NuTiny-EVB-120)

2.1.3 USB Connector

= J1: Mini USB Connector in NuTiny-EVB-100 for application use
= J2: Mini USB Connector in Nu-Link-Me connected to a PC USB port

2.1.4  Extended Connector
= JP1, JP5, JP6 and JP7: Show all of chip pins in NuTiny-EVB-120

2.1.5 Reset Button
= SW1: Reset button in NuTiny-EVB-120

2.1.6 Power Connector

= JP2: VCC connector in NuTiny-EVB-120
= JP3: GND connector in NuTiny-EVB-120
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2.2 Pin Assignment for Extended Connector

NuTiny-EVB-120 provides NUC120LE3AN on board and the extended connector for LQFP-48 pin. Table 2-1
is the pin assignment for NUC120LE3AN.

Pin No Pin Name Pin No Pin Name
01 PB.12, CPOO, CLKO 25 PA.15, PWM3, I2SMCLK
02 X320 26 PA.14, PWM2,
03 X321 27 PA.13, PWM1
04 PA.11, 12C1SCL 28 PA.12, PWMO
05 PA.10, I2C1SDA 29 ICE_DAT
06 PA.9, 12C0OSCL 30 ICE_CLK
07 PA.8, I2COSDA 31 AVSS
08 PB.4, RX1 32 PA.0, ADCO
09 PB.5, TX1 33 PA.1, ADC1
10 LDO 34 PA.2, ADC2
11 VDD 35 PA.3, ADC3
12 VSS 36 PA.4, ADC4
13 VBUS 37 PA.5, ADC5
14 VDD33 38 PA.6, ADC6
15 D- 39 PA.7, ADC7
16 D+ 40 AVDD
17 PB.0, RX0 41 PC.7, CPNO
18 PB.1, TXO0 42 PC.6, CPPO
19 PB.2, RTSO 43 PB.15, /INT1
20 PB.3, CTSO 44 XT1 OUT
21 PC.3, MOSIO00, I12SDO 45 XT1_ IN
22 PC.2, MISO00, 12SDI 46 /RESET
23 PC.1, SPICLKO, I2SBCLK 47 PVSS
24 PC.0, /SPISS00, 12SLRCLK 48 PB.8, STADC, TMO

2.3  NuTiny-SDK-120 P

Table 2-1 Pin Assignment for NUC 120 Series

CB Placement

Users can refer Figure 2-2 for the NuTiny ~-SDK-120 PCB placements.
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Figure 2-2 NuTiny-SDK-120 PCB Placement
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3 How to Start NuTiny -SDK-120 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 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
uVision® IDE driver” file. Please refer the Chapter 6.1 for the detail download flow. When the Nu-Link driver have been
download ok, 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-120 Hardware Setup
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3.4 Smpl_NuTiny-NUC120 Example Program

This example demonstrates the ease of downloading and debugging an application on a NuTiny-SDK-120 board.
It can be found on the Figure 3-2 list directory and downloaded from Nuvoton NuMicro™ Website following Chapter 6.3.

Directory Project File

Figure 3-2 Smpl_NuTiny_120 Example Directory

To use this example:
The PB.0 LED will toggle on the NuTiny-EVB-120 board.

- Start pVision®

= Project-Open
Open the Smpl_NuTiny_100.uvproj project file

- @ Start debug mode
Using the debugger commands, you may:

- ““z Review variables in the watch window

#

Project - Build
Compile and link the Smpl_NuTiny-NUC100
application

Single step through code

O )
=  RST Reset the device
LoD

- ¥ Flash — Download

i
Program the application code into on-chip Flash ROM Run the application
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4 How to Start NuTiny-SDK-120 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 & 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 the 6.2 for the detail download flow. When the Nu-Link driver
have been download ok, 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-20 Hardware Setup
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4.4  Smpl_NuTiny-NUC120 Example Program

This example demonstrates the ease of downloading and debugging an application on a NuTiny-SDK-120 board.
It can be found on the Figure 4-2 list directory and downloaded from Nuvoton NuMicro™ Website following Chapter 6.3.

Directory Project File
Open Workspace Open Workspace
Lok in: | ) Smpl_NuTINY_120 v O F R Look in: | £ Smpl_NuTINY_120 v| @& @
My Recent Documents
Desktop ™ £ smpl_NuTINY_120.evw]
4 My Documents L‘ié
My Recent :* My Computer My Recent
Documents e Local Disk () Documents
= L2 DVD-RAM Drive (D3} _
[ < DATA(F) @
Deskiop @@Cﬂgsa’; Mo Desktop
: [ NUC100BSP_FullSet
’j [ NuvetonPlatform_IAR
=) Sample
Phjbocunes [ Nu_Tiny-EVB My Documents
[ Gimol_NuTINY_120)
- wabe ACROBAT § PRO (H:)
i.! g public on ‘Muveoton lsrael DC {huvaoton.com)’ {]
My Comptter 22 Cm0 on nthcisf01\Nitp® (S) 1
22 Pub0 on ntherdvss01' (V:) My Computer
— z Winap on "Nuveton lsrael DC [nuveton com)'
ﬁg 52 BTDownlozd on ‘E2I01_0130\public’ (%) vl [Coeen ]
! x Vs on Ttherdves0T" (Z:) File name |SmpI_NuTINY_12D.eww s | [ Open 1
My Network @ HF Webcam[2 MF] w | [ Cancel ] 1
S w4 Wy Network Files of type: |‘.’\|'0rkspac:e Files (~aww) v | [ Cancel ]

Figure 4-2 Smpl_NuTiny-NUC120 Example Directory

To use this example:
The PB.0 LED will toggle on the NuTiny-EVB-120 board.

- ﬁ Start IAR Embedded Workbench - l"'_-"'" Project — Download and Debug
] Program the application code into on-chip Flash
=  File-Open-Workspace ROM.
Open the Smpl_NuTiny_100.eww workspace file
nog - E’ Single step through code
- i Project - Make

+—

Compile and link the Smpl_NuTiny-100 application e  Z7 Resetthe device

r—
- " Runthe application
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5 NuTiny-EVB-120 Schematic
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6 To Download NuMicro™ Family Related Files from Nuvoton Company

6.1 ToDownload NuMicro™ Keil pVision® IDE driver

Stepl | To visit the Nuvoton NuMicro™ Website: http://www.nuvoton.com/NuMicro

Click here to enter
Devlopment Tools page

ARM Corten™ MO HulMisre® Family

WERALRLIN)

Step2

Twctescas L aaary Tour awt Sy i s htey
* OnLime Products Sefecton Gude 1+ Devetcgmment Toots & e Downtoss | trents

* Datasnoot & Techocal Retersace Manuet LS - - --------- : * G

* Software Libvary * On Linw Traeeg * MOS1 Seties TRU Now

* Apsacaton Notes * MOSY Series B5P by CMSIS wew
1A * Nublicro Kl WWision® (O€ Driver ew

NuMicro® Family

A Starter Kit made by Nuvoton

JC120 g ~
Nu-LB » NulB :it"”j » Keil MDK-ARM (evaluation version)included Check Disty!
”,JE1;f, » Examples with source code included
» EVB w/M- NUC100 » Starter Kit made by IAR
Link NUC120 » AR EWARM (evaluation version) Included
WEIARCSKY » USB Cable NUC120 » IAR C/C++ Complier included Duy Onlinal
» Setup CD NUC140 | , USB Plug & Play
» Starter Kit made by Keil
» U -V IC10( >
i L.,’Zgﬁ\u!?v ;jt:t1f3 » Keil MDK —~ARM (evaluation version)
Nu-Keil-SKT o & ey included Check Disty!
» USB Cable NUC130 =
2 % 10140 » ARM C/C++ Complier included
» Setup CD NUC140 2
» USB Plug & Play
Step 3 File Download
File name

Q NUC1xx Quick Start Guide for Keil uVision4 V1.00.zip

The Nuvoton Nulicro Keil uvision® Driver I
allows the Keil uvision® IDE to

I Q NuMicro Keil uVision® IDE driver (Build 4033) V1.02.zip communicate with Nuvoton Nu-Link ICE V1.02 I
bridge
e —————— S | A — — e — — ]
The Nu NuMicro IAR Embedded
No ive allows the IAR
B NuMicro IAR Embedded Workbench® driver (Build 4033) V1.02.zip kbench IDE above v5.41ta V1.02
communicate with Nuvoton Nu-Link ICE
bridge.
Q NuMicro ICP (Build 4033) V1.02.zip NuMicro ICP tool & user manual V1.02
D nuc1xx ISP V1.08.2ip NUC1x¢ ISP tool & user manual V1,08
T MIICAxx MILFUR 001 Roard Schematic v2. 0 ndf NUC1Txx Nu-EVB 001 Board Schemetic V2.0

Step 4 To download the NuMicro Keil pVision® IDE driver
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6.2 To Download NuMicro™ IAR EWARM driver
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Stepl

To visit the Nuvoton NuMicro™ Website: http://www.nuvoton.com/NuMicro

ARM Cortex™-M0 NuMicro® Family

Step2

VecTmicat | meary

* Ondine Procucts Selection Gusds

* Datashoot & Tochnical Niference Manust
* Software Libvaey

* Aggecaton Hotes

Click here to enter
Devlopment Tools page

WA AN =

80571 10 Mo57

S2 b ARMCortex L MO MCU)

Tunrmanon notes
* Feonts

* Ldews

* MOSY Senes TRM Now

* 1051 Sanes BSP Uy CUSIS hew

. AQ * MUMACIO Kol UWASOND IDF Oriver ew
NuMicro® Family
o pr— 1
ey o]
H {
MIC100 Advare Line | ST |
:t:gl‘j: » A Starter Kit made by Nuvoton
Nu-LB » Nu-LB NUC‘:;EI » Keil MDK-ARM (evaluation version)included Check Disty!
NUCQ(I » Examples with source code included
» EVB w/M- NUC100 » Starter Kit made by IAR e
Link NUC120 » AR EWARM (evaluation version) Included ¥
HLAR-SKT » USB Cable NUC130 » IAR C/C++ Complier included 2 : Buy Ovliaet
» Setup CD NUC140 » USB Plug & Play Em =
» Starter Kit made by Keil
> U- -ME c % 4
Hég]l'TUr(;‘ X :8&:23 > Keil MDK -ARM (evaluation version)
Nu-Keil-SKT i1 . = included Check Distyl
» USB Cable NUC130 :
» Setup CD NUC140 > ARM C/C++ Complier included
N » USB Plug & Play
: To download the
Step 3 File Download
File name Description

q NUC1xx Quick Start Guide for Keil uVvisiond V1.00.zip

q NuMicro Keil uVision® IDE driver (Build 4033) V1.02.zip

q NuMicro ICP (Build 4033) V1.02.zip
Q NUC1xx ISP V1.08.zip

T NlC1xx NLFVR 001 Raard Schamatic v2 0 ndf

| q NuMicro IAR Embedded Workbench® driver (Build 4033) V1.02.zip

Quick start guide using K V1.00

The Nuvoton NukfCro Keil uVision® Driver

allows theKeil uVision® IDE to 1.02
23 2

nunicate with Nuvoton Nu-Link ICE
bridge

= | T NUvO T TOMICT AR Em beTe

Workbench® drive allows the IAR ]

Embedded Workbench IDE above v5.41 to vV1.02
communicate with Nuvoton Nu-Link ICE |
bridge

S Tt ————
NuMicro ICP tocl & user manual V1.02
NUC1xx ISP tool & user manual 1.08
NUCTxxNu-EVE 001 Board Schemetic 20

Step 4

To download the NuMicro™ IAR Embedded Workbench® driver
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6.3 To Download NuMicro™ NUC120 series BSP Software Library

Stepl | To visit the Nuvoton NuMicro™ Website: http://www.nuvoton.com/NuMicro

Click here to enter
Software Library page

ARM Cortex™-M0 NuMicro® Fami

NuMicro® Family is Nuvoton's brand-new 32-bit Mic

processor with rich peripherals to offer sugerp features
NUC130 and NUC140 series, a new seyfes the NuMicro
the worldwide customers’ 8-bit/16-bit riicrocontroller demand with 2

Step2

Technical Lip Development Tools and Study Information Notes
* On-Line Products Sefection Guide * Development Tools & File Download * Events
* Datasheet & Technycal Reference Manual * Starter Kit * E-News
|* Software Library I * On-Line Training * MO051 Series TRM New
TOApplCAtoh Notes— — T T T T * MO051 Series BSP by CMSIS New
* FAQ * NuMicro Keil uVision® IDE Driver New

NuMicro® Family y

" . NuMicro M051

mcaoomun

Step 3 | To download the NuMicro™ NUC100 series software library
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7 Revision History

Version Date Page Description

1.0 Aug. 20, 2010 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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