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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 NUCI120LE3AN 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

vV
GND VCC5 LQFP-48 pin

] Extended Connector ICE Controller ICE Controller
Target Chip IO(PB.0) LED USB Connector
USB Connector

Power LED

Figure 2-1 NuTiny-SDK-120 (Purple Color PCB Board)

Publication Release Date: Aug. 20, 2010
-3 - Revision V1.0



NuTiny-SDK-120 User Manual

NUVYOTON
e S

2.1 NuTiny -SDK-120 Jumper Description

2.1.1  Power Setting

® J1: USB port in NuTiny-EVB-120
® JP2: VCCS5 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 ‘
Model 1 Connect to PC X DC 5V output DC 5V

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

2.14  Extended Connector
® JP1, JPS, 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

Publication Release Date: Aug. 20, 2010
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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, CPO0, CLKO 25 PA.15, PWM3, 2SMCLK
02 X320 26 PA.14, PWM2,
03 X321 27 PA.13, PWMI1
04 PA.11, 12C1SCL 28 PA.12, PWMO
05 PA.10, I2C1SDA 29 ICE DAT
06 PA.9, 12COSCL 30 ICE CLK
07 PA.8, [2COSDA 31 AVSS
08 PB.4, RX1 32 PA.0, ADCO
09 PB.5, TX1 33 PA.1, ADCI1
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, TX0 42 PC.6, CPPO
19 PB.2, RTSO 43 PB.15, /INT1
20 PB.3, CTSO 44 XT1 OUT
21 PC.3, MOSI00, I2SDO 45 XT1 IN
22 PC.2, MISO00, 12SDI 46 /RESET
23 PC.1, SPICLKO, I2SBCLK 47 PVSS
24 PC.0, /SPISS00, I2SLRCLK 48 PB.8, STADC, TMO0

Table 2-1 Pin Assignment for NUC 120 Series

2.3 NuTiny-SDK-120 PCB 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 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 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

Publication Release Date: Aug. 20, 2010
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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.

Director Project File
Select Project File [2]%X] BN select Project File
Look in: | 52 CmD on nthcief01\Nip' (5:) ~| @ &k B~ Lookin: | (2 Smpl_NUTINY_120 ~| «e®mctEr
—~ My Recent Documents -
T b Desktop 5 Elsé
ﬂ My Documents - 0b]
’[‘J‘E'cﬁﬁcejn”; @ My Computer gw Hec?? [E1| smpl_NUTINY_120.uvproj
. < Local Disk (C)) oeuments
(r [ NUCTBSP ?‘L
[ MuvotonPlatform_Keil
Desktop 1) Sample Desktop
[ Mu_Tiny-EVE
[=Y5mpl NUTINY 120) \
2, DVD-RAM Diive (D) -
My Documents = DATA(F) My Documents
. wibe ACROBAT 9 PRO (H:)
3! S public on "Nuveten lsrael DC {nuveton.com) (] 3
1 52 Cml on nthoiefOT\Nfp' (5 b =
My Compuiter S PUO0 on TtherdvssD1' (V) TyEE
. g Winap on "MNuvoton lsrael DC nuvaoton.com)’
[ 5% BTDownload on 'Ezl01_0130"public’ {X) >
L ; V=5 on ntherdvss01' (Z) -
TR éﬁJ:;&eob;agﬁeh:Pl = o | My Network  Fie rame: [SmpI_NUTINY_120 uvproj ~| opn |
e
=3 2K_XP_2003 pvZ: v ” ﬁ Files of type: |Pr\:qect Files (*uvproj; *uvmpw; “uvZ; “uv3; 'j Cancel
= 1nnearnin

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® [ @ Start debug mode

Using the debugger commands, you may:
B Project-Open

h 1 Tiny 100. i ject fil ) ) . .
Open the Smpl_NuTiny_100.uvproj project file 2 -f;'j Review variables in the watch window

[ | H. Project - Build E‘l} :
‘roject - _ 4 Single step through code
Compile and link the Smpl NuTiny-NUC100
application Chgm
PP €  RST Reset the device
LuaD

m ¥4 Flash — Download

Program the application code into on-chip Flash ROM * .l Run the application
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4 How to Start NuTiny-SDK-120 on the IAR Embedded Workbench

4.1 IAR 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

Publication Release Date: Aug. 20, 2010
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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.

Director Project File
Open Workspace Open Workspace
Lookin: | (23 Smpl_NuTINY_120 v @ F = E- Look in: | £ Smp_NuTINY_120 v @ &% @
My Recent Documents
3 boon S 5o v _i20.u]
4 5 My Documents @
My Recert i§ My Computer My Recert
Plocmeis < Local Disk (T) Documents
= <z DVD-RAM Drive (D:) —
[ < DATA(F) @
Cortex MD
Desktop E@DBSE’I; Deckiop

[ NUC100BSP_FullSet
,__j | NuvetonPlatform_IAR
[C5) Sample ____/
My Documents [E3) Nu_Tiny-EVE My Documents
[ 5mpl_NuTINY_120]
ke ACROBAT § PRO (H)
1 g public on "Muveton Israel DC {nuvoton com)’ (]
My Comptter 32 Cm0on nthcisf01\Nitp® (S)
52 Pub0 on nthordvss01 (V)
z Winap on "Muveton lsrael DC (nuveton .com)'
S# BTDownload on ‘E2l01_0130'public’ (X:) v | [ Open ] o
1 52 Vas on nthordvssDT' (Z:) [ ] ' File name: |SmpI_NuTINY_12D.eww hd | [ Open ]
Ry Nk @ HP Webcam[2 MP] vl e
B w0

My Computer

My MNetwork Files of type: |‘.‘\|'c|rkspace Files {*.ww) - | [ 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.

u ﬁ Start IAR Embedded Workbench H Fa ',.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

B

nom L 4 Single step through code
B % Project - Make
Compile and link the Smpl NuTiny-100 application . Z Reset the device

e+
€ < Run the application
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S NuTiny-EVB-120 Schematic

BVEEs
TICEDAT ICEDAT
TICEDAT X2 —ICECIK TCECLK DAVDD
TICECLK X TICERST TCERST JP7 o JP1
R1 ICERST el PIN13 1 > PIN14 PIN48 2 PIN47
— —Pms—9 P—rmro PINGE 9 P—pmas-
swi 10K : 2 PN 12 : PIN45
PUSH BOTTOM{ R0603 VCC5  pyecs —m—9 5 6 p——pmzo- Pa— 8 7 N
—O— swW 0 0 —pmzr—9 7 8 P——pmzz NGO 6 5 P—pm30-
5 S RESET —pmo——9 9 10 P——ptor W"PIM 4 3P PP‘NN37
c1 — 11 2 p— —2 1p—
10uF/10V HEADER 2
L mra Reset ) HEADER 6X2 gggmvz’l(\\fﬂg%%g HEADER 6X2
= Ifzlz TlEfx[z
J 3 mimEE
: 2 3
B
P4 DpyCCs = = HEADER 2 a|z|ala =
¥—0 1 2 o
X—0 3 4 p——TCrec————— pvces
X—95s 63—;3‘5?%'— DAVDD L1 us A i i i
*—
fomm: [ BILZ52802%¢2
1 L0603 e28 38 odas
HEADER 5X2 = SAUp - iSsI8nm
L2 S EXxddaz HOO
E ~TkEag 2aag
ICE INTERFACE g 90 g=<
L0603 a o
= PINL < a 36 PIN36
ADNGSS PN 55301 CPOO/PBI2 I < ADC4/PA4 [F3e—PTN3E
PIN3_DX320 X321 ADC3/PA3 [—37 PIN3Z
BINT X320 ADC2/PA2 (53
PINE 12C1SCL/PA1L ADCL/PAL 55—\
PING 6 12C1SDA/PA10 ADCO/PAO 31 DAVSS PIN3L
BINT = 12coscL/PA9 AVSS
ggp (z:gp R2 —PING g | 12COSDA/PAS NUC120 LQFP 48 ICE_CK
| DX320 1 33 D12MO —PING 9 | RXU/PB4 ICE_DAT
I J_ —|| PINTT 10| PU/PB5 PWMO/PAL2
R0603 BINTT VDD LDO PWML/PAL3
€603 X R3 €0603 X2 R4 PINTZ—VSs—a5 VDD PWM2/PAL4
[Js2.768x 10M [iomiz 0™ vss o G PWMIPALS
ca XTAL-3.4MM-2P R0603 cs XraLz1 < R0603 o, HR80L3 ADAVSS
20p - 20p . EE&&&B%QE
— 2] [=] S
11 DX32| 11 Di2MI = 28 Ss330808
1 11 DO +XRE-QQAED
C0603 C0603 >>00xFxO0onnunun
= eleld
< || ©fr~| 0ol OO | AN T
Crystal 1
0.1u
ByEEs e EEEEREE DVBUS b1
RS Zlafz o o o ss24a  DPVCCS
R0603 1y
bvecs pvBus o2YEUS R I
iR P88 i
R11 Ri7 mini pin
10 100 5
KPT-2012 500 USBD- R0603 vCcc SHIELD 7
PIN17 2RK |4 1 KP-2012 RO0603 R1 USBD+ oMo SHED e
PR A DP HIELD 5
o O—c{NC  SHIELD
POWER 500 RO603 100 GND
KPT-2012 R0603 R0603
||| 2 KKK 1 KP-2012 CB2 USB_MINI_B L3
.
0.1u
JP5 JP6 C0603 Loaos
PIN1 PIN2 PIN36 d PIN35
L 2P— PN — PIN34 3 2 u PIN33 — =
—e— o——me— = =
PING 3 4 PN PIN32 g 9 PIN3L
_PINS b PING6
PIN7 5 6 PINS PIN30 g8 7 PIN29
7 8 PINZ8 3 6 5 PIN27
— o———
PINIL 9 10 PINT. PINZ6 4 3 PINZ5
——— 1 pp— q 2 1 e
HEADER 6X2 HEADER 652 Nuvoton NuTiny-EVB-120
ize Document Number ev
Custom 1.0
ate: Thursday, September 02, 2010 heet of
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6 To Download NuMicro Family Related Files from Nuvoton Company

6.1 To Download 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 Cortex™-M0 MuMicro® Family

FNRIEER i

8051 1o Mo

32 biCARMC orexi MO MCL,

Step2

Tichusical Linsy Cevisiopmey| Toubs amd Shudy b i Hubes
* OnLine Products. Sshecion Gude [ ——"yPA——— * Evonls
* Datasheet & Technical Reference Manual L smertr— — — — — — — ! * Edews
* Samware LDy * n-Line Training * MOST SO0 TR bew
* Apphcation otes * MOS1 Series BSP by CUSIS Mew
- FAG * Hubbcro Ked ubision® I0E Driver Mew

NuMicro® Family
———

» A Starter Kit made by Nuvoton

NulB » Nu-LB + Keil MDK-ARM {evaluation version)included Check Disty!
+ Examples with source code included
» EVB wiM- NUC100 » Starter Kit made by IAR e
NUJAR-SKT Link . HlJ-::!EQ » I{\Fi E\..’:.:’ARL-" (evaluation version) Included - Buy Onlinel
» USB Cable NUC130 + |AR C/C++ Complier included [
+ Setup CD NUC140 + USB Plug & Play Em ¥

ULINK-ME NUCO0 Starter Kit made by Keil

’ Keil MDK -ARM (evaluation version)

; » MCBNUC1XX| NuUCi20

Nu-Keil-SKT oz Check Disty!
o iSbGatle | MU Elgx‘lfl!'\dlislc-w Complier included -

> NUC140
St L USB Plug & Play

File Download

Step 3

File name

B nucixx Quick Start Guide for Kell uvisiond V1.00.zip
r The Nuvoton NuMicro Keil uvisio W

allows the Keil uvision® IDE to n

I q NuMicro Keil uVision® IDE driver (Build 4033) V1.02.zip rnﬂ:n:um’a*e with Nuvoton Nu-Link ICE 1.02 I
bridge

(. .

uMicro |IAR Embedded
drive allows the AR
rkbench IDE above v5.41 to V1.02

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

ate with Muvoton Nu-Link ICE
bridge.
E! NuMicro ICP (Build 4033) V1.02.zip NuMicro ICP tool & user manual V1.02
‘:! NUC1xx ISP V1.08.zip . NUC1x¢ ISP tool & user manual . V1.08
T NUCA vy MiLFUR 001 Roard Sehamatic w2 0 ndf . NUCtex Nu-EVB 001 Board Schemetic I V2.0

Step 4 To download the NuMicro Keil pVision® IDE driver

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


http://www.nuvoton.com/NuMicro

NuTiny-SDK-120 User Manual

NUVvVOTON
e e

6.2 To Download NuMicro IAR EWARM driver

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

Click here to enter
Devlopment Tools page

80510 Moz

32-biVARMaC ortex MO MCLL

Step2

Techmicai | sy Dirveinpmany Tooks and Sy infoemation oos

* Ondine Products Selecton Guids T Sevetopmont Toots & Fée Dowecsa | * Events

* Datashoet & Technical Reference Mansal Lo smterior— — — — — — — ! * Edews

* Software Library * On-Line Training * MOST Serbes TRU siew
RSO AT Nes * MOST Senes BIP Oy CUSIS dew

- FAQ  HUMTD Kol UVIBon® IDE Driver Mew

NuMicro® Family )

+ A Starter Kit made by Muvoton

Nu-LB » Nu-LB » Keil MDK-ARM (evaluation version)included Check Disty!
+ Examples with source code included
» EVB wiM- + Starter Kit made by IAR
Link + |AR EWARM (evaluation version) Included
NudAmSRL > USB Cable » AR C/C++ Complier included Buy Onlinel
» Setup CD + USB Plug & Play
+ Starter Kit made by Keil
» U-LINK-ME 100 4
i 'ft{lé:;]I‘TUrC‘il\Qﬁ HSET;J\ + Keil MDK -ARM (evaluation version)
Nu-Keil-SKT N A g included Check Distyl
» USB Cable | NUC130 e ;
+ Setup CD NUC140 » ARM C/C++ Complier included
- J » USB Plug & Play
: To download the
Step 3 File Download file
File name Description
q NUC1xx Quick Start Guide for Keil uVisiond V1.00.zip Quick start guide using Kg v1.00

eil uVision® IDE to V102
Aunicate with Nuvoton Nu-Link ICE '
bridge.

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

I_ g — T T AT e —— —
Workbench® drive allows the IAR
I qNuMicro[AREmheﬁuedwnrkben:m)driver:Bm!ddl]]:s}\ﬁ.l]?.zip Embedded kbench IDE above v5.41 to v1.02
communicate with Nuvoton Nu-Link ICE I
bridge
e e e e e e e ——— ———— —— —————————
q NuMicro ICP (Build 4033) V1.02.7ip
r-‘n NUC1xx ISP V1.08.7ip NUC 1 ISP tool & user manual v1.08
T NIC1¥x NILFUR 001 Raard Schamatic v 0 ndf NUC1 Nu-EVE 001 Board Schemetic V2.0

Step4 | To download the NuMicro™ IAR Embedded Workbench® driver

Publication Release Date: Aug. 20, 2010
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6.3 To Download NuMicro " NUC120 series BSP Software Library

Step1 | 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 Microcontroller product line based on the ARM® Cortex™-M0 nuvoTon
processor with rich peripherals to offer sugerb features and connectivity capability. Besides the NUC100, NUC120,

NUC130 and NUC140 series, a new seges the NuMicro M0O51™ series, including the M052/54/58/516 is to satisfy
the worldwide customers’ 8-bit/16-bit riicrocontroller demand with a higher performance of a 32-bit microcontroller

Step2
Technical Liprary Development Tools and Study Information Notes
* On-Line Products Sefection Guide * Development Tools & File Download * Events
*_Datasheet & Technical Reference Manual * Starter Kit * E-News
= Software Library I * On-Line Training * M051 Series TRM New
T ApplicationRofes — — T T T * M051 Series BSP by CMSIS New
* FAQ * NuMicro Keil uVision® IDE Driver New

NuMicro® Family y

" NuMicro M051 -

Upto64KB | Upto4kB

NUC100 Advance Line

--—-n'." .
[EU—— |

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

Publication Release Date: Aug. 20, 2010
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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.

Publication Release Date: Aug. 20, 2010
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