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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 ADS (ARM Developer Suite) with the
NUC501 development board. It gives you the information necessary to use ADS for your own projects
and provides an overview of the most commonly used ADS features.

1.2. About NCU501

The NCU501 is an ARM7TDMI-based MCU, specifically designed to offer low-cost and high
performance for various applications, like interactive toys, edutainment robots, and home appliances.
It integrates the 32-bit RISC CPU with 32KB high-speed SRAM, crypto engine with OTP key, boot
ROM, LDO regulator, ADC, DAC, 12C, SPI, USB2.0 FS Device, & GPIO into a cost-affordable
while feature-rich micro-controller.

With so many practical peripherals integrated around the high-performance ARM7 CPU, the NCU501
is suitable for such applications as Interactive toys, edutainment robots, and home appliances.
Whenever MIPS-hungry task meets cost-effective demand, you’ll find the NCU501 truly useful to
satisfy the requirement.

1.3. About ARM Developer Suite

ARM® Developer Suite™ (ADS) is ARM's software development tools. It includes a suite of
applications, together with supporting documentation and examples for the ARM family of RISC
processors.

You can use ADS to develop, build, and debug C, C++, or ARM assembly language programs.
ADS consists of the following major components:

Command-line development tools

GUI development tools

Utilities

Supporting software.
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2. Quick Start

2.1. Installing the ADS

The ARM Developer Suite is how available as a standalone product, shipping as the ARM Developer
Suite Archive CD by ARM Corp. This contains ADS 1.2.1, ADS 1.1 and ADS 1.0.1 (on Unix
platforms, only the code generation tools are provided for versions 1.1 and 1.0.1).

Please contact with ARM for more information. http://www.arm.com/.

2.2. Connecting to your target

In order to do source level debug, a JTAG-based debug hardware, such as RealView Multi-ICE, is
required. The cable of the ICE need to connect to the 20-pin ICE connector on NUC501 DEV Board
as follows:

RealView Multi-ICE connects to the NUC501 using the 20-pin ribbon cable.

2.3. ARM Developer Suite Overview

The ADS includes text editor, compiler, assembler and debugger. The user could write the program
and compile it by CodeWarrior IDE environment. Then the output code image could be downloaded
to the target board through debug tool and debug the program in source level or assemble level. The
following figure shows the code development flow of ADS and the relationship of each component.
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/Multi-ICE
The development flow of ADS.

The debug tool of ADS is called AxD. it supports a software simulator of ARM, which called
ARMultor and supports to connect the target board through Multi-ICE.

2.3.1.

Build Process

The CodeWarrior is the IDE of ARM. It includes compiler, assembler, and linker. The CodeWarrior
provides four different project templates, including:

® ARM Executable Image

® ARM Object Library

® Thumb Executable Image

® Thumb Object Library

® Thumb/ARM Interworking Image

By default, the new ARM project will include three default targets, which are:

® Debug
® Release
®  DebugRel

Each target is different in optimize level. The Debug target is fully debug at expense of optimization,
the Release target is fully optimization at expense of debug, and the Debug target is
debug/optimization trade-off option.
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The snapshot CodeWarrior IDE is as following figure:
38 Metrowerks CodeWarnor for ARM Deyveloper Suite v1.2
File Edit View Search Froject Debug Window Help

fasEovx<xha A A EER s HER

FEX

i@ internal_rom.mcp

|'3Release jl@g@ﬁx“

Files | Link Order | Targets |

FEX

i B FirmwareLoader. mcp w | TFile

| % Release ﬂ =
Files | Link Onder | Targets |

| Code | Date |4k 4
M boot_fune s 88 .
M wh_inits 248

B spiflazhe 930

B standalone.c 12

M init_main.c 726

B smnc 2810

M ushd.c 2164

M serislc 144

B onodem.: 308

B sutobavd.c 826

¢ | Fie

B WooT02_Mainc
B SYELIEa

B standalone_S13KB e
M wh_inits

B scat bt

s FMILIE_FAT s

s FATLIB A

M= FATLIB CPTa

[CRERCQCR AR TN TR

& USEDLIB_VCOM.a
B vectorss

10 files

53K 147K

L 4

The file extend name of CodeWarrior project file is “.mcp”. After installed the ADS, it is able to open
the project with CodeWarrior by double clicking the existed project file.

2.3.2.

Debugger

The debugger tool of ADS is called AxD. AxD includes a software simulator which called ARMulator.
Furthermore, the AxD is able to link to the target board through Multi-1CE.

The snapshot of AxD is as following figure:
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1 A¥XD - [ARM926E]_S - C:\Program Files\ARMMADSv1 2\Examples\dhrransiMdhry. 1.c]

@ File Search Processor Views Swustem Wiews Execute Options Window Help - a
| |ie| @ (e8] o] || Snel | DN PIR@E|@] |[EDinfEa@E | o] Bi@e] £ 5 8| 2l
ARMYZEE] S - Registers 74 End_Time, -]
Register value -~ [ User_Time;
. . =i 76 fleat Microgeconds,
dneol 77 Dhrystones Per Second;
0x0000C8DC 78 - -
Ox07FFFFED 79 /* end of wvariables for time measuremsnt */
Ox00000200 g0 J
Ox00000010 g1
0x00011CER g2 int main (void)
0x0000AETE 83 frmEEny
0x00000000 Bd ,
Ox00000000 85 /* maln program, co;responds to prgcedures =/
g6 /* Main and Proc_0 in the Ada wversion =/
o G Ox00000000 @ o7 I -
el n=nnAnnAnn > X One_Fifty Int_1_Loc:
- g9 REG One Fifty Int_ 2 Loc;
e Mmage “:1193 ]Class 1 El] One:Fifty Int:3:Loc;
>3 ARMI26EJ_S 91 REG  char Ch_Tndex;
92 Enumeration Enum_Loc;
93 gtr_30 gtr_1 Loc:
94 str_30 Str_2_ TLoc;
95 REG int Run_Index;
EL REG int Number_ Of Runs;
a7
98 /* Initializations */
99 -
. | f

ARMOZEE]_3 - Console

Because AxD is default to connect to ARMulator, it needs to set the target to Multi-ICE server

manually.
[ Chose it a9
. i Tazget Eavizca nests
Options = Configure Target... Rl - Tvma T _ s |
— 1 Al o 2 —]le
¢ Execute [{UNEI Window Helg —Pwne |
E[E|E]|  Dissssombly Mode | s

i Configure
nﬂ‘ rfwe : i Ploase solect a tazget envizoament from the above list o 344 2 turget eavrcament 1 the
F COIIWII!IO\- \) st Note that & target esvironmeat s %0 be configured at least cace befoce 1t can be waed.

nﬁgm‘e Processor...
Source Path..,

v Status Bar

‘. Profiling 4

!
“ [k ] camt | b
|
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2.4. Step-by-Step

This section details all of the materials necessary to download code to an ARM-based development
board for debug by ADS with using the JTAG debug agent.

2.4.1. Open an existed project

After the ADS installed, we can open the CodeWarrior by double click the existed .mcp file. For
example, we can open the GPIO driver sample code by double click the project file in
C:\WIDE\ARMNUCSDSV1.00.003\NUC501\NuvotonPlatform_ADS\Sample\Driver\Smpl_DrvGPIO\S
mpl_DrvGP10.mcp and the snapshot is as follows:

Metrewerks CodeWarrior for ARM Developer Suite v1.2 FEx
File Edit View Search Project Debug ‘Window Help

A Eo <A AN SR sEER

R T )

The following access p

[Froject}..h..y. . 5rch DE®E

N imenaeean ol W Debugel -lBYy &5 -

Files | Link Order | Targets |

% | Fik | Code | Data |4
@ [+-{_] $artlp 0 0
¥ @ 81 0 0
o Lk n i
3 files ] 0

2.4.2. Creating a new project

It is recommended using the existed project as a template to create a new project. You may find the
existed sample code which is nearest to your target application and copy it to new directory to be your
first step. All driver sample code of NUC501 is target to be executed in SRAM and you should refer
to the “APP_221 0001_Boot From SPI ROM” application note for booting from SPI ROM/Flash.

V/1.01.001
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2.4.3. Modify the C Code

The source code of NUC501 could be divided into three groups, one is the startup code, one is the
drivers and the other is main functions.

For example, the main function of the driver sample code of GPIO is “Smpl_DrvGPIO.c”.

RM Developer Suite v1.2
ct Debug Window Help

FlEo- <hAaA AN EFEFRSEHER

i @ Smpl_BrvGRIO.mep [9] (=13
|-0DebugRe1 jﬂag@g‘r

Files | Link Order | Tougets |

% | Fie | Code | Dat
w ({7 Sartllp .
« SRS

W Tﬂ Smpl_DreGPIO ¢

w [+

l B

Double click “Smpl_DrvGPIO.c” could open a text editor to modify the source code.

2.4.4. Build the C Code

RM Developer Suite 1.2
t View Search Project Debug Window Help

AEEFEo s < hBA AN EERSERER

i@ Smpl_DrvGRIC.mep

[ DebugRel ~li@ Q’@ >

Filez |Li_nk Onierl Targets |

% | Fie | Code | Dot |u
@ (£ Startllp .
w CEx 8

W

w [+ Lib

To build the project, the user can click the icon @ , select Project->Make or press the hot key “F7”.

V1.01.001
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2.4.5. Open the Debugger - AxD

You can open the AXD manually or by CodeWarrior. To open the AXD in CodeWarrior, just click the

icon by mouse. Then the AxD would be opened and the image would be loaded automatically,

too.

Otherwise, you can double click the AxD icon @ to start the AxD debugger.

0 5 low
sl o] & o) 1o || Gl | neEEE |Es

ARMTIDM] - Regivtrs 114 Vecter_Linit

Reriarer Value = 115
115 Reset_Go

Taxget iy

ot |Imoge | Fles | Chss | w y
=¥ ARMTTOMI 1is ©/% Initialise stack pointer registers
1zo 12
=+ 121 HSR CPSR_c, #Mode UMDEF:0R:I_Bit:OR:F _Bit
122 1R 5P, -UND_Stack
123
124 SR CPSR_c, #Mode ABT:OR:I Bit:OR:F Bit
125 1R 5P, -Abort Stack
125
127 SR CPSR_c, #Mode IRU:OR:I_Bit:OR:F Bit
128 1R $P, =IRQ_Stack
129
130 SR CPSR_c, #Mode FIQ:OR:I_Bit:OR:F Bit
131 1R 5P, =FIQ Stack
132
133 MR CPSR_c, #Mode 5V3:0R:I_Bit:OR:F Bit
134 1R 5P, -USR Stack
135
136 MR CPSR_c, #Mode SVC:OR:I_Bit:OR:F Bit
137 1R 3P, -SVC_stac
138
‘

ARMTTDMI - Consale

ARMTTDMI - Memory  Startaddress [0:3400 =

Tab1 - Hex - No prefisc | Tab2 - Hexc - No prefioe | Tab3 - Hex -

Address i
(0x00003400 EPFFO010
0x00003410 EPFFO010
(000003420 EFFFO010
(0x00003430 EFFF0010
(0x00003440 EFFFO010
(0x00003450 EFFFO010
(0x00003460 EFFFO010
(0x00003470 EFFFO010
(0%00003480 EFFFO0L0
(0x00003430 EFFFO010
(0x00003440 EFFFO010
(0x000034B0 EFFFO010
(0x000034C0 EFFFO010
(0x000034p0 EPFFO010
(0x000034E0 EPFFO0L0
(0%000034F0 EFFFO0L0
(0x00003500 EFFFO010
(0x00003510 EFFFO010

l0x00003520 EFFFO010

No profix  Tabd - Hese- Mo prefine }
4 8 c
ES00ES00  ETFFO0L0  EBDOES00
ES00ES00  ETFFU0L0  ESOOESO0
ESO0ES0D  ETFFOOI0  EBDOESOD
ESO0ES0D  ETFFOOI0  EBDOESOD
EG00ES0D  ETFFOOI0  EBDOESOD
EG00ES0D  ETFFODI0  EBDOESOD
ES00ES00  ETFFO0L0  EBDOES00
ES00ES00  ETFFO0L0  EBDOESO0
ES00ES00  ETFFU0L0  ESDOES00
ESO0ES0D  ETFFOOI0  EBDOESOD
ESO0ES0D  ETFFOOI0  EBDOESOD
EG00ES0D  ETFFOOI0  EBDOESOD
EG00ES0D  ETFFODI0  EBDOESOD
ES00ES00  ETFFO0L0  EBDOES00
ES00ES00  ETFFU0L0  ESOOESO0
ES00ES00  ETFFU0L0  ESDOES00
ESO0ES0D  ETFFOOI0  EBDOESOD
ESO0ES0D  ETFFOOI0  EBDOESOD
ES00ES0D  ETFFO0I0  EBDOESOD

I>

Commend Line Inferface

Debug > setmen DXBLO0T008 0x3 32
Debug > setmen 0xBl007O0D 0x3B321344 32
Debug > setuen DXBl007004 0xDO7FO0D0 32
Debug > setmen DXB1000034 0x140 32
Debug >

For Help, press FL

Line 121, Col 0 ARMUL ARM7TDMI [Smpl DoGEIO.ax

To load the executed image manually, the File->Load Image should be select.

-12 -
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LoadImage

BB D | ) DebugRel x| @ &5 Efv

1) ObjectCode
Smpl_DrvGPI0 axt

BEEEW: [Smpl_DreGPI0 2 BRSO}
ETIEED): [AXF Imnge (o) =l LI
Processors
ARMFTDMI - has image <C:AWIDEYARMNUICSD ST 000034 ICS01 WM uvatonPlatf
< | >

Profiling

[ Profile lﬁ

o

Due to the GPIO driver sample code is built to be executed in SRAM, the image will be load to
SRAM (0x0~0x7FFF) directly after load the image.

2.4.6. Debug with AxD

The AxD support source level debugging, including step, go, breakporint, watchpoint and etc. It is
also able to modify the variables or memory content through ICE.

2.4.7. Conclusion

| 3
We can click the Go icon —[ of AxD to execute the program or just press the hot key “F5”. For
example, the execute result of Smpl_DrvGPIO is as follows:

V/1.01.001
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@f\\s Search ProcessorViews System Views Execute Options Window Help
e e 3| e8] a| | Gl [=HCl=l== el | #0] nlelelo] £ £ 8] ] 2
{

ARMPTDMI - Registers

Regioter o DrvSI0_printf("Pressedin”);
if (DEVGPI0_GetBit(GPIOE, 6))

B DrvGPID_ClrBit{GPIOE, 6):

Current
User/Systen
FIQ

else
DrvGPI0_SetBit(GPIOB, 6);

Ehort
Tndet ..
Debuy Comus Cha...

}

,_.
=1
&

INT3Z main(V0ID)

UART_T uart;

Drv§¥S_Open (12000, 144000);

DrwiTs_SetCPUClock(72000) ;
Torget |lmage | Fles | Chss |

uart.u3zBaudRate 1152007
=¥ ARM7TDMI uart.uBchataBits = DRVUART DATABITS 8;
uart.udciropBits DRVUART STOPEITS_1;
uart.ufcFarity = DRVUART FARITY NONE;
uart.udcRxTriggerlevel = DRVUART FIFO_6ZB¥TES:
ARM?TDMI - Console ARM7TDMI- Memory  Startaddress [0 =
Tabl - Hex - Mo prefix | Tab2 - Hexc- No prefiz  TabZ - Hex - No prefix \Tam-Hax-Mn prefic |
Address 0 4 8 c ~
0x00000000 ESIFFO18 ESSFFO18 ESOFFO18 ESIFFO18
0x00000010 ESIFFOL8 Elaooooo ESSFFO18 ES9FFO18
0x00000020 00000058 00000040 00000044 00000045
0x00000030 0000004C 00000000 00000050 00000054
0x00000040 EAFFFFFE EAFFFFFE EAFFFFFE EAFFFFFE |
0x00000050 EAFFFFFE EAFFFFFE E3Z1FODE E3AODCSO
0x00000060 E3Z1F0D7 ES9FDO9S E321F0D2 ESSFD094
0x00000070 E3Z1FODL E39FDO90 E32ZLFODF  ES9FDOGC
0x00000080 E321F0D3 ES59FD0OS8 ES59F0088 ES59F1088
0x00000090 E53F2088 E3520000 04000003 E4303004
0x000000A0 E4513004  E2522004 1AFFFFFE ESSFO070
0x000000E0 ES9FL070 E3402000 Ela03002 Elan4003
0x000000C0 E1AOS004  ELAOG00S Elao7006 Elaosoo?
0x000000D0 E1A09008 ESA0O03FC Elsoo001 DAFFFFFC
0x000000ED ES3F0044  E3500000 1B000SBD ESIFO03C
0x000000F0 E3A01008 ESg10000 E3400018 EF123456
0x00000100 EAFFFFFE Q00007FF0 00007FED 00007EED
0x00000L10 00007ESO 00007EDD 0000270 0000za7o
0x00000120 00000008 O0002ZA78 O000ZBEC 000019ES ™
Command Lin Inferface
Debug > setmem OxBLOO7008 Ox9 32
Debuy > setmem OxBLO07000 0x3B321344 32
Debug > setmem OxBl007004 0x007F0000 32
Debuy > setmem OxBlOO0034 Ox140 32
Debug >
For Help, press F1 Line 64, Col 0 |ARMUL |ARM7TDMI Smpl DrvGHIO axt

For more detail information of ADS, please refer to the documents of ARM Developer Suite
documents.

V1.01.001
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3. Revision History

Version Date Description

V1.01.001 Apr. 30, 2009 e Created

V/1.01.001
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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.

V/1.01.001
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