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1. Introduction

1.1. About the Quick Start Guide

This Quick Start Guide will instruct you on how to use the Keil™ Microsoft Windows based software
development tools with the NUC1XX development board. It gives you an overview of the most
commonly used features in Keil MDK pVision4 and provides the necessary information for your own
projects.

1.2. About NUC1xx series IC

The NUC1xx series include NUC100, NUC120, NUC130 and NUC140 series.

The NUC1xx series are 32-bit microcontrollers with embedded ARM® Cortex™-MO core for
industrial control and applications which need rich communication interfaces. The Cortex™-M0 is the
newest ARM embedded processor with 32-bit performance and at a cost equivalent traditional 8-bit
microcontroller.

The NUC100 series embeds Cortex™-MO core running up to S0MHz with 32K/64K/128K-byte
embedded flash and 4K/8K/16K-byte embedded SRAM. It also equips with plenty of peripheral
devices, such as Timers, Watchdog Timer, RTC, PDMA, UART, SPI/SSP, I°C, I°S, PWM Timer,
GPIO, 12-bit ADC, Analog Comparator, Low Voltage Detector and Brown-out detector.

The NUC120 series embeds Cortex™-MO core running up to SOMHz with 32K/64K/128K-byte
embedded flash and 4K/8K/16K-byte embedded SRAM. It also equips with plenty of peripheral
devices, such as Timers, Watchdog Timer, RTC, PDMA, UART, SPI/SSP, I°C, IS, PWM Timer,
GPIO, USB 2.0 FS Device, 12-bit ADC, Analog Comparator, Low Voltage Detector and Brown-out
detector.

The NUC130 series embeds Cortex™-MO core running up to SOMHz with 64K/128K-byte embedded
flash and 8K/16K-byte embedded SRAM. It also equips with plenty of peripheral devices, such as
Timers, Watchdog Timer, RTC, PDMA, UART, SPI/SSP, I’C, I’S, PWM Timer, GPIO, LIN, CAN,
12-bit ADC, Analog Comparator, Low Voltage Detector and Brown-out detector.

The NUC140 series embeds Cortex™-MO core running up to S0MHz with 64K/128K-byte embedded
flash and 8K/16K-byte embedded SRAM. It also equips with plenty of peripheral devices, such as
Timers, Watchdog Timer, RTC, PDMA, UART, SPI/SSP, I’C, IS, PWM Timer, GPIO, LIN, CAN,
USB 2.0 FS Device, 12-bit ADC, Analog Comparator, Low Voltage Detector and Brown-out detector.
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1.3. About Keil™ pVision4 IDE

The pVision4 IDE is a Windows-based software development platform that combines a robust editor,
project manager, and makes facility. The pVision4 integrates all tools including the C compiler,
macro assembler, linker/locator, and HEX file generator. The pVision4 helps expedite the
development process of your embedded applications by providing the following:

Full-featured source code editor,

Device database for configuring the development tool setting,

Project manager for creating and maintaining your projects,

Integrated make facility for assembling, compiling, and linking your embedded applications,
Dialogs for all development tool settings,

True integrated source-level Debugger with high-speed CPU and peripheral simulator,
Advanced GUI interface for software debugging in the target hardware and for connection to
Keil™ ULINK,

Flash programming utility for downloading the application program into Flash ROM,

Links to development tools manuals, device datasheets & user’s guides.

V1.01.002
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2. Quick Start

ITM

2.1. Installing the Keil ™ Software

You can download the Keil™ RealView® Microcontroller Development Kit Evaluation software

from http:/www.keil.com/. It contains the Keil™ pVision4 IDE. The evaluation version of the tools
has a 32K bytes limit on images, but comes in a license-free version.

More information please reference Read Me First document from Keil™ about how to install Keil™
uVision4 software.

2.2. Connecting to your target

The target is powered via your PC, through its USB port or 5volt DC adaptor. The Keil™ ULINK
family of adapter connects the USB port of your PC to the Serial Wire Debug (SWD) port of your
target board allowing you to download and debug embedded programs running on your target
hardware.

The ULINK2 connects to the NUC1xx using the 20-pin ribbon cable.

NUCI1xx Development Board

V1.01.002
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2.3. pVision4 Overview

pVision4 has two operating modes:

®  Build Mode: Allows you to translate all the application files and to generate executable
programs. The features of the Build Mode are described under Creating Applications.

®  Debug Mode: Provides you with a powerful debugger for testing your application. The Debug
Mode is described in Testing Programs.

Kl CodeTemplate - 4 Weiond ]
fde [dd  Yerw Bropeit Ngh Debeg  Pegphereh  fosk  JVCT Wedow  felp
T : EE ) QRN S8 DA
# EBe hEgyu e DeEsa]0-0-.-0-m. . -
[ .
Project [ Main
Workspace / Window
Memory
Window
Output i,
Window Y - Watch & Call
Stack window
2.3.1. Build Process

The Build Target command runs the Compiler and Assembler. The tools automatically generate file
dependencies so only those files that have changed are retranslated. You may enable additional Global
Code Optimizations which are performed by incremental re-compilations of C modules and other
utilities. The Project menu provides access to project files and dialogs for project management.

Build Toolbar

AN B T

Lo/l

Code Ternplate

a3

Only describe functions in common use as shown as below:

Command Option  |Tool Button |Function Description Hot key
Translate... = Translate current file None
Build Target Translate modified files and build application |F7
V1.01.002
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Rebuild Target Re-translate all source files and build None
application
Batch Build - Execute build component on the selected None

project/targets of a Multi-project workspace

Stop Build Stop current build process None
=]

Flash Download Call Flash download utility as configure under |None

LORD
i options.
Target Option Set project components, configure tool None
AN environment and manage books.
Select Current CodeTemplate Select current target None
Project Target
Manage Project 2 Set Project Component, Configure tool None

environment and manage books.

2.3.2. Debugger

The pVision4 IDE/Simulator/Debugger accelerates your learning efforts by providing a single
environment for editing, simulating, and testing target hardware. Most debugger and editor functions
may be quickly accessed from the toolbar.

You may use the context menu or the Editor Toolbar to insert breakpoints. Breakpoints you set while
editing are activated when you start your debugging session. pVision4 marks the status of each source
line in the Attributes column of the editor window. This provides a quick overview of the current
breakpoint and execution status.

Debugger
G- W B E - -

* EO s8rEu » DREsls &

Only describe functions in common use as shown as below:

Command Option |Tool Button [Function Description Hot key
Reset CPU O Set CPU to reset state Ctrl+F5
RET
V1.01.002
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Go 2l Run until the next active breakpoint F5
Halt Execution o Stop running ESC
Single step into ™ Execute a single step into a function F11
Step Over LT Execute a single step over a function F10
Step Out P Step out of current function None
Run till current s Execute until the current cursor line is reached None
line —
Show next o Show next executable statement /instruction None
statement o
Disassembly Show or hide Disassembly window None
Watch & Call Show or hide Watch & Call Stack window None
Stack window
Memory window Show or hide Memory window None

2.4. Step-by-Step

This section details all of the materials necessary to download code to an ARM-based development
board for debug in the Keil™ pVision4 IDE using the ITAG debug agent.

2.4.1. Starting the software

Double-click on the Keil uVision4 icon to start the user interface. The compiler, assembler, linker and
Scope will be called from within Keil uVision4 in this tutorial. After you invoke Keil uVision4, the
window shown as below appears. From this window, you can create projects, edit files, configure the
tool, assemble, link, and invoke the debugger.

V1.01.002
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pVisiond ‘ ‘ Q‘ﬂﬁ

File Edit View Project Flash Debug Peripherals Jools SVCS Window Help

CAP NUM SCRL OVR

2.4.2. Creating a new project

Before writing any C-code, a project associated with our code needs to be created. This is done by
first creating a new folder in the Keil directory in which your project will be saved. Next the Keil uV4
application can be launched and a new project is created. This is achieved by completing the following
steps.

®  (Create a folder named “CodeTemplate” in your setting path

®  Launch the uV4 application. Start -> Programs -> Keil pVision4

®  (Create a new project. From the main window, choose the ‘Project’ menu and select New
project . And then a new window appears as shown below

®  Select the folder that you've created previously ( CodeTemplate ) and on the bottom of the
window type the name of your new project, eg. CodeTemplate and press SAVE.

V1.01.002
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B uvisiona (=[@] = ]
File Edit View Project Flash Debug Peripherals

L5 L LB [0 O e
Project

Tools

BRn

SUCS  Window Help

EdelE |3 @le oS @E LS W

Select Project File

| <« Software + CodeTemplate » 2 CodeTemplate

HEETE - FHEHE =~ O @

Ra—— - zE FUEE g0
s T= b lst 2009/12/14 5 .. WEEHR
o EE i obj 2009/12/14 +F .. EEEHR

G BENE | [©] CodeTemplate.uvproj 2009/12/13 T4 .. Eisiond Pr

G EBRE
EE<
=
E =5
= BH

o =R Sl n ] b
EERE(N): CodeTemplate.uvproj v | Project Files (*uvproj; *uvmpw; * +

& Proj.. (€5 Books| {3 Fun... | Dy Tem...

CAP NUM SCRL OVR

2.4.3. Device Support

A new window appears as shown below and you are now required to configure your setup to target the

specific ARM device you wish to use (in this example we will be using the Cortex-M0) and the output

file format generated after the compilation stage. This is achieved by completing the following steps.

®  Open the ARM folder.

®  Sclect the item on which you will be developing, in this tech note we will be using the
Cortex-MO as the target example.

V1.01.002
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Options for Target "‘CodeTemplate’ !

Device |Target | Ovwput | Listing | User | C/C++ | Asm | Linker | Debug | Utlities |

Database: IGeneric CPU Data Base ;I

Vendor: ARM
Device: Cortex-MD
Toolset: ARM

-4 Actel

-4 Analog Devices

[ | = ARm

| .44 ARM7 {Big Endian)
| --£4 ARM7 (Little Endian)
-£3 ARMB3EEE-S (Big Endial
€3 ARMSEEE-S (Litle End
--£3 ARMSE-S (Big Endian)
€3 ARMSE-S (Little Endiar
£ Cortex-MD

] Cortex-M1

£l Cortex-M1 (Altera)

£ Corex-M3

1..? Btrnal i "

] 1 | 3 4 b

Cortex-M0 based Microcontraller -

»

m

=

0K | Conzel Defonlts | Help |

2.4.4. Project Management

Keil uVision4 ensures easy and consistent Project Management. A single project file stores source file
names and saves configuration information for Compiler, Assembler, Linker, Debugger, Flash Loader,
and other utilities. The Project menu provides access to project files and dialogs for project
management.

Select the icon to open Management Project Component Setting

V1.01.002
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CodeTemplate - pVisiond

File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window  Help

ARE=2" K- DY - s W I 15
[ B S Y ColTewsie .
|
=-#3 CodeTemplate 08| MAIN function
23 CMSIS files 089 L o ___
090 int main (void)
o311
032 int8_t ch;
B Sou -] int32_t loopCnt;
- 034 uint32_t preTicks;
(- 095 uint32_t preMsTicks;
- 038 uint32_t preTicks2;
- 097 int8_t preGPB15, GPB15;
- 093 uint32_t estiSysFreq;
033
100 UNLOCKREG();
10 SYSCLK->PWRCON.XTL12M EN = 1;
102 SYSCLK - >PWRCON.OSC1@K_EN = 1;
103 SYSCLK->PWRCON.XTL32K_EN = 1;
104 SYSCLK->CLKSEL@.STCLK_S = 4; /% Use in
105 SYSCLK->CLKSEL1.UART_S = @; /¥ Use ex
106
107
108 | #ifdef ENABLE_PLL
103
110 J¥ USE PLL as CPU clock source ¥/
m SYSCLK-»>PLLCON.PD = @; /¥ Enable
112 LoopDelay(1668); /* Waiting
113 SYSCIK->CIKSFIA_HCIK § = 72: /% Selert
Eer. [@oo [Oro Oaten | |14] |

A Project Component Setting window appears as shown below. According to your assignment,
create new group and link your source code.

Components, Environment and Books ||
Project Components | FoldersExtensions | Books |

|F‘rojec:t Targets: |Gro|_|p5: X+ *
CodeTemplate CM5IS files core_cml.c
ARMCMO Source files system_NUC100.c

startup_MNUC100s

Set as Cument Target | Add Files |
0] I Cancel Help |

V1.01.002
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Finally, the project workspace will show as below:

EE CodeTemplate @———— [Target
B3 CMSIS files
| -[#] core_em0c

Group

Source File

Include File

1

stdinth
- system_nucl00.h

2.4.5. Creating a C program

Now you also can write your C program. In the main window, choose the File pull-down menu and
select New. A new window named <textl> will appear on the screen and you can write your code to
<text1l>.

Once you've typed all the code, again choose the File pull-down menu and select Save. A new Save
dialog window appears. Save your new file as “main.c” in the CodeTemplate folder you had created
earlier. At this stage, before compiling the C-program, we need to include it in our project. To do this
you must click with the right mouse button on ‘Source files ’and select Add Files to Group ‘Source
Library’ as shown below. Select the file named “main.c* that is in the CodeTemplate folder and click

on Add and then on Close.

Project Wil | 2 [¥] startup NUCL00s. |

E'ﬁ CodeTemplate W
E 25 CMSIS files 089 b oo

¥] core_cmO.c 090 int main (voic
system_NUCL100.c 091 E|{

startup_NUC100.s 092 int8_t ch;
B3 Source files 033 int32_t 1c
main.c 094 uint32_t ¢
retarget.c 095 uint32_t ¢
Timer.c 096 uint32_t ¢
PWM.c 097 int8_t pre
_ Options for File "UART.C... Alt+F7 f32.¢ «
N Pe— CKREGH

. 1) [LK-
el Open List File \obj\UART bt FLK->PY
L[ s ELK->PU
Open Map File FLK->PU
Rebuild all target files el
ELK->Cl

Build target F7
Translate UART.c
E| stop build ENABLE

EProject @Book Add Group...

Add Files to Group...

Load "D:\\Nuvi Remoye File 'UART.c ary\\F
USE Communi
Load "D:\\N ﬁ Manage Components... yAMNE

Erase Done. X
Progr ing D Show Include File Dependencies
Verifu OF

V1.01.002
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2.4.6. Compiling a C program

Select Rebuild all target files from the Project menu, or click on the Rebuild all button (icon).

File Edit View | Project | Flash Debug Peripherals Tools

Mew plision Project...
Mew Multi-Project Workspace...

Open Project...

cl Project
=823 CodeTempl RS

553 CMSIS fi Expeone
-
e

Manage

Select Device for Target "CodeTemplate'...
Remoye File "UART.C'
Options for File "UART.C...

Clean target
Build target
Bebuild all target files

2| Batch Build...
@ Translate D:\Muvoton\WorkshophCorterti0
E41 Stop build

All of the source files are compiled and linked. The activity can be seen in the Build window at the
bottom of the uVision4 IDE. (In this example, the process completes with an application named
CodeTemplate.axf and CodeTemplate.bin built with no errors and no warnings.)

Build target 'CodeTemplate’

creating preprocessor file for core _cml.c...

compiling core_cm0.c...

creating preprocessor file for system NUC100.c...

compiling system NUCLOO0.c...

assembling startup NUC100.s...

creating preprocessor file for main.c...

compiling main.c...

creating preprocessor file for retarget.c...

compiling retarget.c...

creating preprocessor file for Timer.c...

compiling Timer.c...

creating preprocessor file for PWM.c...

compiling PWM.c...

creating preprocessor file for UART.c...

compiling UART.c...

linking...

Program Size: Code=4024 RO-data=224 RW-data=84 ZI-data=419%6
User command #1: fromelf --bin ".\obj\CodeTemplate.axf" --output ".\obj\CodeTemplate.bin"
User command #2: fromelf —-text -c ".\obj\CodeTemplate.axf" —--output ".%obj\CodeTemplate.t=xt"
".\obj\CodeTemplate.axf" - 0 Error(s), 0 Warning(s).

4

ULIMK Cortex Debugger

V1.01.002
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2.4.7. Connecting and Configuring the Hardware

Step-by-step to finished the section.
1. Click on Project => Options for Target => your_target_name. Or click on the Options for

Target button (icon).
FEGOENUON - e — |

| Eile Edit View | Project | Flash Debug Peripherals Tools SVCS Window Help

Hew pision Project...

RI=ET )

| 2833 CodeTempl
E-£3 CMSIS fi

New Multi-Project Workspace...
Open Project...
Close Praject

Export

Code Terrplate

H corel | pyanage i
systel
starty Select Device for Target ‘CodeTemplate’...

E-43 Source o

-3 maiff .

- [#] reta A8

Tirn

- [ PWMN

- [# UART

[ n

D

[l st

[

Options for Target 'CodeTemplate’... Alt-F7

Clean target -
Build target F7
,iE/
Batch Build.

24 Rebuild all target files
9 Ctri=F7

Translate D:\Nuvoton\Workshop\CorterM0\Temporary\NUC100B5P_Beta\Software\CodeTemplate\main.c

B4 stop build

2. On Target tab, allows you to specify CPU and memory options. These are used to configure basic
tool settings including those of the linker, debugger, and simulator.

Options for Target 'CodeTemplate’ |5
Device Touget |Output | Listing | Ussr | CiC#+ | dsm | Linker | Debug | Utilities |
ARM Cortex-MD
Code Generation
al (MHz): |
Operating system: | None LI [ Use Cross-Module Optimization
™ Use MicraLIB [T Eig Endian
[~ Use Link-Time Code Generation
— Read/Onby Memory Areas — Read/Write Memory Areas
default  off-chip Start Size Startup default off-chip Start Size Malnit
™ RoMi: | | . ™ Ram: | | r
[~ ROM2: | | o T RaM2: | | M
I ROM3: | | O r  RAM3: | | O
¥ (RoM1. |20 [2e4000 « [¥__(RaM]. 320000000  [Rc4000 [
I~ IROM2: | | e ©  IRaM2: | | O
0K | Concel | Defaults | Help |

3. The setting dialog show up in a window on the center. Click Debug tab and Select ULINK
Cortex Debugger. You might need to select this from the drop-down menu if it is not already
selected. If you want to load the application when starting debug mode, please enable the check
box of Load Application at Startup.

V1.01.002
17 -



NUVOTON

NUC1xx Quick Start Guide for Keil uVision4

Options for Target 'CodeTemplate’ ||
Device | Targst | Output | Listing | User | C/C++ | Asm | Linker Debug | Utilities |
€ Use Simulator Settings ||5' Use: |ULINKCortax Diebugger LI ISettings |

[~ Limit Speedto Real-Time

¥ Load Application at Startup ¥ Runto main()

Initizlization File:

¥ Load Application at Startup

Intizhzation Hle:

¥ Run to main()

I.\Simulator.ini J Edit.... | I J Edit... |
Restore Debug Session Seftings—————————————————— Restore Debug Session Settings———————————————————

v Breakpaints ¥ Toolbox ¥ Breakpoints ¥ Toolbox
V¥ Watchpoirts & PA v Watchpoirts
v Memory Display ¥ Memory Display

CPUDLL: Parameter: Driver DLL: Parameter:

ISAF{MCMB.DLL | ISAF{MCME.DLL |

Dialog DLL: Parameter: Diglog DLL: Parameter:

|DAF{MCM1.DLL |

|TAF{I'u'ICM1.DLL |

o

Cancel |

Defsults |

Help |

a—_—_—_—_—_—_—_—_—_—_—_——

2.4.8.

Simulating your source code

Another powerful feature of the uVision4 IDE is that it allows you to run your code. To start a
simulation session you simply click on the on Start/Stop Debug Session option available from the
Debug pull-down menu. Alternatively you can press <Cntrl+F7> or the ‘Debug’ icon available in the

‘File’ toolbar as shown as below.

-18 -
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] Fi Edit View Project Flash | Debug | Peripherals JTools 3VCS Window Help

SRR AE R ARy [@ start/stop Debug sessian csFs |t | G Jas(@)e o 5@
& - - - g
[} 2 Fa | B | CodeTen] B8 Reset CPU

: ENET £ main.c |
' E-ﬁ CodeTemplate @ Stap

! E1-E5 CMSIS files

! : core_cml.c ) step e BTicks;

E system NUC100.c | U] Step Ouer FI0 leks - curTicks) < dlyTicks);

| ! [#] startup_NUC100.s | {}"| Step Out Ctrl+F11

| EHE] Source files 4§ Runto Cursor Line Ctrl+F10

| main.c

| E o | Show Next Statement

i

i

! Ereakpoints... el B e e S e EEE L L e
! @ Insert/Remove Breakpoint 3]

| Enable/Disable Breakpoint [ - T
i

! (5) Disable All Breakpoints

! i

! [l stdinth ﬁ Kill All Breakpoints Ctrl=Shift=Fg

! - [] system_nuc100.h

l 0OS Support »

: 0

| Execution Profiling » cks;

i 2

| Memory Map... 2

! e ap GPB15;

i

; Inline Assembly... Fr‘eq;

! Function Editor (Open Ini File)...

i

i .

| Debug Settings... TL12|"|_EN - 1;

i

| 102 SYSCLK->PWRCON.0OSC18K_EN = 1;

! 103 SYSCLK->PWRCON.XTL32K_EN = 1;

| Elproject|@3uuks | (4] Func..‘|l]¢TEmp..‘| |4 |

i

|

Build target 'CodeTIemplate'

creating preprocessor file for core_cml.c...

compiling core_cm0.cC...

The IDE switches to debugging mode. The processor registers show up in a window on the left, the
debugger command window is visible at the bottom, and the main window shows the source code

being debugged.

Bl CodeTemplate - pWisond S}
Ede Lot Wiew Propct Flgsh  Debug  Pegphenls ool GVCS Wendew  Help
i=1" N B 1Y BonE T EE G A0 @ e o O@ (BN
Mo sreu s OdEERE]3q3-8-0- B #- 3-
|. ] -
Project
Workspace :
raTiSyaFreq:
88;
Eox000004E0 BEFO PUSH {r4-27,1c}
0x0 1EZ BO%9 sUB 5D, 5P, $0X24
INLOCHREG () »
Rl NN 2059 Hows =0, 40259
: 4808 LOR 1, [pe, 1816) ; BOODDOOS1E
sooe SIR 1,40%00)
2016 HOVS #0n16 -
C 6008 STR 0, [¥1, #0%00] Instruction
- 2088 HOVS 0, 10x88 f .
. Gaon stR ro, (=1, #0x00) Disassembly Window
SYSCLY . -
48CA LOR 8] @ A0x00000S1C
200 Lon £0, [0, $0x00]
LE T LIRS 0, 0,01
nnan 1818 L P ) n
»
< [2]) maine K -
088 | MATN function =
ws' T R " ;
00 int main (void) =
Bt =}
Eproject | Baegiaters [<] | L
C Source
~«6ad "D:\\Nuveton\\Norkshop\\Corteri0\\Tesporary\\NDC100BSP I » I Code Tab [ Valoeihddmess ]
BS \main\iée
Register Tab 1
« m ] '
>
ASSIGH BreskDisable Breakfnable DreakHill BreakList BreakSet o stec | oo | A watona Symbls
ULINK Cortex Debugger 1: 000000000 s8¢ L9 C1 CAF NUM SCRL OVE RW
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From here, you can examine and modify memory, program variables, and processor registers, set
breakpoints, single step, and all other typical debugging activities. To run the program, select Run
from the Debug menu, or click on the Run button (icon).

i CodeTemplate -V
File Edit Wiew Project Flash | Debug | Peripherals Tools
¥ B | ¢ Start/Stop Debug Session

S5¥CS  Window Help

A= - Cul+F5 | | G -5 [@ o
i @ T U P 0 o 88 ResetcPu =N =
=
5 T IEL Run F5
egister e o Stop
B Core
1 step F11 jopCnt:
‘{—}1 Step Over F10 reTicks;
reMsTicks;
{} stepout Cti=FIl | oTicks2;
1} Runto Cursor Line Ctrl=F10 fGPB1S, GPB15;
iSysF: G
o Show Mext Statement stiSysfreq
DDQQ Ereakpoints... Cri-g [JSH {r4-r7,1r}
RO 020000220 B _ UB sp, sp, #0x24
R10 000001093 ¥ | Insert/Remove Breakpoint By,
Enable/Disable Breakpoin T+ ’
gié gﬁgggéggg Enable/Disable Breakpaint ctil-F3 JOVS 0, #0x59
....... . DR rl, [pc, #816] ; BOx00000518
020001068 Disable All Breakpoints - 0, (21, £0200]
EKill All Breakpoints Ctrl=Shift+F2  [ovs r0, #0x16
TR r0, [rl, #0x00]
Qs Support ¥ lovs r0, $0x88
Execution Profiling IR r0, [rl, #0x00]

JRCON.XTL12M EN = 1;

....... Mode Theread Memary Map... DR 0, [pc, $808]  ; @0x0000051C
....... Stack MEP DR 0 0, ¥0x00
Inling Assembly... 0, [0, #0x00]
SR3 r0,r0, #1
Function Editor (Open Ini Filel... oT.5 0. 0. £1

Debug Settings...
A

main.c l

E Project | = Registers

2.4.9.

Flash Tool

Keil tool chain supports to download image file to NUC1xx DEV Board through ICE interface. A
specified flash tool file should be provided to let Keil flash download function work. For NUC1xx
series IC, the flash tool is called NUC1XX 128kB.FLM NUC1XX 64kB.FLM

NUCIXX 328kB.FLM for different flash size and this file could be found at \FlashTool.

To install the NUC1xx_ 128kB.FLM, we need to copy it to the install directory of Keil, i.e.
CA\ARM\Flash. After copy NUC1xx_128kB.FLM to the specified directory, we can go back to the
Keil IDE, open the Options for Targets dialog, select Utilities tab and open the Settings dialog.

V1.01.002
-20-



nUVOTon NUC1xx Quick Start Guide for Keil uVision4

a—_—_—_—_—_—_—_—_—_—_—_——

Options for Target 'CodeTemplate’ 28|

Dievice | Target | Cratput | Listing | Ty | CiC+Ht | L | Linker | Debug

r—Configure Flash Menu Command

& se Taraet Driver for Flash Programming

| ULINK Cortex Debugger | ¥ Update Target before Debugging
it Fie: J Edt. |

" Use BExtemal Tool for Flash Programming

Command:l _I

Arguments:l

[~ Rur Independent

0K | Cancel Defoults | Help |

Cortex-M Target Driver Setup |8

Debug | Trace  Flash Download |

— Download Function — RAM for Algorithm

popn ¢ Erese Full Chip ¥ Program

g © EeseSecton [ Very iy ey

(" DonotErase [~ Reset and Run

— Programming Algorithm

Description | Device Type | Device Size I Address Range I

Start:l Size:
Remowve |

0K | Camcel | Help |

After the Settings button has been pressed, the Flash Download Setup dialog would be opened. Then
we can set the start address to be 0x20000000, size to be 0x4000 in RAM for Algorithm setting.
Finally, we press the Add button to add the flash tool. If the NUC1xx 128kB.FLM was copy to
\KeilARM\Flash, we should be able to find NUC1xx_128kB item in Add dialog:

V1.01.002
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Add Flash Programming Algorithmr (S|
Description | Device Type | Device Size | -
LPC13xx AP 16kB Flash On-chip Flash 16k
LPC13xx AP 32kB Flash On-chip Flash 32k
LPC13xx IAP 8kE Flash On-chip Flash 8k
LPCT7cx lAP 128kB Flash On-chip Flash 128k
LPC17xx IAP 256kB Flash On-chip Flash 256k S|
LPC17xx IAP 32kB Flash On-chip Flash 32k |
LPC17xx IAP 512kE Flash On-chip Flash 512k I
LPC170x IAP 64kEB Flash On-chip Flash B4k =
NUCT00 On-chip Flash 128k
NUC100 FPGA On-chip Flash 128k
NUC100 FPGALD On-chip Flash 4k
NUC12x 128kE Flash On-chip Flash 128k
MNUC Tt 32kB Flash On-chip Flash 32k
MNUCTxt 64kB Flash On-chip Flash 64k
RC28F640J3x Dual Flash  Ext Flash 32-bit 16M
529JL032H_BOT Flash Ext. Flash 16-bit 4M -~

Add | Cancel |

After find the NUC1XX 128kB item, press Add button to add it to Flash Download Setup dialog.

Diebug | Trace Flash Download |

—Download Function RAM for Algorithm
LORD (" EraseFullChip [ Program
3 @ EraseSectors [ Verify Start: | 020000000 Size: |0x4000
" Do notErase [~ Resetand Run

—Programming Algorithm

Description Device Type Device Size Address Range
NUC1xx 128kB Flash On-chip Flash 128k 00000000H - D001FFFFH
Start: | 1x00000000 Size: [0x00020000
Add | Remove |

OK | Cancel | Help |

Now, we can press ok to finish the setting.

Note: Due to the flash base address is 0x00000000, we should set the RO base of linker according to
the flash base address.

2.4.10. Conclusion

You have now installed the Keil™ RealView® Microcontroller Development Kit, and used it to
build, load, and run a demonstration application on your Nuvoton® Development Board. From
here, you can experiment with the debugger or start creating your own application using the

V1.01.002
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CodeTemplate program as an example. If CodeTemplate project sample starts running, and you
should see some text output to the hyper terminal display as shown as below:

45 115200C0M4 - 24112
BEE RED BREW FUO S=0 BRE

D& 3 DF

SysTick:101 THRO:2900 TMR1:2988 THRZ2:2900 THMR3:2956 CNT:138826 CPU:22220000
Syslick:101 THRO:3000 TWMR1:3000 THRZ2:3000 TMR3:3008 CNI:138827 CPU:22220000
SysTick:102 THRO:3100 TMR1:3100 THR2:3100 THMR3:3160 CNT:138833 CPU:22440000
SysTick:102 THMRO:3200 TMR1:3288 TMR2:3200 THMR3:3262 CNT:138818 CPU:22440000
SysTick:102 THRO:3300 TMR1:3300 THRZ2:3300 THMR3:3364 CNT:138827 CPU:22440000
SusTick:102 THMRO:3400 TMR1:3488 TMR2:3400 TMR3:3466 CHT:138824 CPU:22440000
SysTick:102 THRO:3500 TMR1:3500 THRZ:3500 THMR3:3568 CNHT:130821 CPU:22440000
SusTick:102 THMRO:3600 TMR1:3688 TMR2:3600 TMR3:3670 CNT:138825 CPU:22440000
SysTick:102 THRO:3700 TMR1:3700 THRZ2:3700 THMR3:3772 CNT:130825 CPU:22440000
SysTick:102 THRO:3800 TMR1:38080 THR2:3800 THMR3:3874 CNT:138833 CPU:22440000
Syslick:102 THRO:3900 TWMR1:3900 THRZ2:3900 TMR3:39/6 CNI:13883% CPU:22440000
SysTick:102 THRO:4600 TMR1:4000 THR2:4000 TMR3:4078 CNT:138838 CPU:22440000
Syslick:102 THRO:4£100 TMR1:4100 THRZ2:4100 TMR3:4180 CNT:138838 CPU:22440000
SysTick:102 THRO:4200 TMR1:4200 THRZ2:4200 THMR3:4282 CNT:138836 CPU:22440000
SusTick:102 THMRO:4300 TMR1:4388 TMR2:4300 TMR3:4384 CNT:138832 CPU:22440000
SysTick:102 THRO:4400 TMR1:4400 THRZ2:4400 THMR3:4486 CNT:138826 CPU:22440000
SusTick:102 THMRO:4500 TMR1:4588 TMR2:4500 THMR3:4088 CHT:138827 CPU:22440000
SysTick:102 THRO:4600 TMR1:4600 THRZ:4600 THMR3:4690 CNT:130832 CPU:22440000
SusTick:102 TMRO:4700 TMR1:4766 TMR2:4700 TMR3:4792 CNT:136838 CPU:22440000
SysTick:102 THRO:4800 TMR1:4800 THRZ:4800 THMR3:4894 CNT:130817 CPU:22440000
SysTick:102 THRO:4£900 TMR1:4900 THRZ2:4900 THMR3:4996 CNT:138827 CPU:22440000
Syslick:102 THRO:5000 TWMR1:0000 THRZ2:5000 THMR3:5098 CNIT:138829 CPU:22440000
SysTick:102 THRO:5100 TMR1:51080 THR2:5100 THR3:5200 CNT:138823 CPU:22440000

SE4R 00:01:27  ANSIW 115200 8-N-1
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3. Revision History

Version Date Description

e To change NUC100.FLM file which depends on flash size by
using NUC1xx_128kB.FLM NUC1xx_64kB.FLM NUC1xx_32kB

V1.01.002 Jan. 19, 2009

V1.01.001 Dec. 10, 2009 e Created
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Important Notice

Nuvoton products are not designed, intended, authorized or warranted for use as components in
equipment or systems intended for surgical implantation, atomic energy control instruments,
aircraft or spacecraft instruments, transportation instruments, traffic signal instruments,
combustion control instruments, or for any other applications intended to support or sustain life.
Furthermore, Nuvoton products are not intended for applications whereby failure could result or

lead to personal injury, death or severe property or environmental damage.

Nuvoton customers using or selling these products for such applications do so at their own risk and

agree to fully indemnify Nuvoton for any damages resulting from their improper use or sales.

V1.01.002
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