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Getting Started with ImageCraft’s ICCARM and the MicroBolt 10/9/2005

I ntroduction:
This application note describes the use of ImageCraft’'sICCV7 for ARM (ICCARM) software tool with the MicroBolt.

Background:
The ImageCraft ICCARM software tool is the recommended software tool for MicroBolt software development. Given itslow

cost and high quality, it makes for an exceptional development solution for the ARM based MicroBolt controller. The |CCARM
tool lets you program in C or assembly language. It also containsa GUI to aide in MicroBolt setup. More information on
ICCARM can be found at ImageCraft’ s website: http://www.imagecraft.com/software/ARMdevtools.htrrl

Y ou can also download the latest version of ICCARM from ImageCraft’ s website:
http://www.imagecraft.com/software/demos.html

How it works:

The ImageCraft ICCARM software tool’ s help section contains an ICCARM tutorial and avery helpful “Cin 16 Pages’ section
for those just getting started with C programming. In depth details of ICCARM can also be found in this help section. Therest
of this application note will provide you with some quick setup and getting started tips whilst using the MicroBolt demo projects.

ICCARM Help Section:
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Debuagger Support:
Various ELF/DWARF debugger companies support ICCARM’ s debug format. An example is Nohau and their EMULARM
JTAG debugger solution.

Application Builder:

ICCARM contains an application builder GUI to aide in setting up the MicroBolt's LPC2106. The MicroBolt demo projects
(found on the MicroBolt site or in the ICCARM examples directory) use the code generated from the Application Builder for
various peripheral setups. Once your datais entered in, it can be saved viathe “ Options” button and recalled for later use. The
“Exit and generate” button loads the generated code into ICCARM which gives the user access to the generated code.

Application Builder Code Generation:

[ ICCARM Application builder [LPC2106] 1Ol =i

Generate |Initia|ization| Pors | UART | Time | Timert | 5P | RTE | P | 20 | Interpts | nan | -

Code previe

SAICC-APM application builder [LPCEZLl0&] :@ 1071072005 12:05:10 AM ;l
S/Target LPCElOx dewvice

finclude “APM/philips/lpcZl0x_h>
finclude <arm_macros_h>

woid port_init ()

{

PCE_PINSELO=0x00000000;

PCE_PINZSEL1=0x00000000;

GPIO_TODIR=(0x00000000==<16) |
Ox00000000;

GPIO_TOCLR=0Oxffffffff;
GRIO_TOSET=({0x00000000<<16&) |
Ox00000000;
}

wold watchdoy init ()
{
WD _WDTC=0x000000FF ;
WD _WDMOD=0:x00000000;
fistart watchdog LI

Preview | [ include maing Exit and generate | Cancel |




One of the most useful features of Application Builder isits port configuration section. This one window alone makes using
Application Builder aworth while part of project creation. Each MicroBolt LPC2106 port can easily be configured viathe drop

down boxes and the port direction and data checked at will. After the port configuration is done, the code can be generated and
pasted into the users project.

Application Builder Port Setup:
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Project Overview:

The easiest way to get started with ICCARM and the MicroBolt isto open up an existing MicroBolt demo project. A simple one
to start with isthe MicroBolt_Blink_Led project. To properly view the MicroBolt demo projects, you must first setup your

editor options to match those of the demo projects. Under “Tools” select “Editor Options’. Now, copy the setup in below screen
shotsfor “Options” and “Highlighting”. Most importantly isthe 2 tab stops and size 8 font.

Editor Options-Options;

Editor Options-Highlighting:

Editor Options

Options I Highlighting I K.y azsignments I Code templates I

—Option:

Print Dptions General oplions

¥ Wrap long lines [~ word wiap

v Line numbers [~ Owemnide wrapping
v Title in header [ Auto indent

[+ Date in header [~ Smart tab

[+ Fage rumbers [~ Srnart il

[~ Usze tab character

¥ Mark wrapped lines

[v Title as flename

[v Block cursor far Dvensrite
v “word select

¥ Suntas highlight

[~ Cursor beyond EOL

[ Line numbers in gutter [ Show all chars

[~ “isible right margin

Right margin IBU '¢|

¥ “isible qutter

Gutter width |34 '3’

Tab Columnz |

Tab stop |2_

Black indent step size |'|
“whord wrap column IU

Show word-wiap column v

Cancel |

Editor Options

Options  Highlighting | Fey assignmentsl Code template&l

Current language style IANSI E

Element

Foreground
Sy I - |
Reserved word
Operator
Identifier Background
LIz —
MHumber ;I
Font ICnurierNew j Size IB j
Charset I-"—"«N5| j

~Text attributes——

[~ Bold
[ Italic
[ Underline

Use defaults for—
[ Foreground
[ Backgiound

A* Comment *f
finclude <stdio_h=
char *documentationl]

"SEring fext\n"}
a = E = 37 471 8

=

Cancel |




Project Options:

Although the demo project has already setup the compiler options for you, it’s still worth understanding this important project
creation step. The below screen can be found under “Project” and then “Options’. Under “Target” you will notice the
MicroBolt’s LPC2106 controller is selected. There are also other options that can be setup based upon the users application. An
important option isthe “ Stack Sizes’”. The MicroBolt demo projects show many IRQ examples and any required RAM usagein
the IRQ or interrupt sections must fit inside this stack size. If large amounts of RAM are needed in the interrupt routines, the

stack size must be adjusted accordingly or therisk of program crashes can occur.

Compiler Options- Target:

Compiler Options x|

Paths I Compiler  Target I

—Device Configuration

Philips LPC210E

—Pragran Mernary

Start Address Il:l:'“:":":"-'I

Size [bytes] |D":2DDEIIj

—Drata Memary

Start Address ID”4DDDUDUU

Size [bytes] |D":-I L

[T WMemon BERMER

FRIMTF Wemsion———————
&+ zmall [int only, no modifier]

" long [+ long, and modifiers]
" float [+float)

Additional Lib. |
[~ Use Custom Startup File
[T Mo CHSinit in linker command Ffile

Unuzed RO Fill Bytes |

Additional command file:

Stack Sizes [bytesl

Drefault Startup STARTUR FILE: If "Use Custom Startup File" iz selected,
||:rtl ol oL milzt have file(z] on wour project lizt that zatisfy the
Rt requirementz of the startup file. See Help on "Startup File"!

STACKS: The top of stack ig get ta the top of SRAk.

Ag (100 Our startup files intialize the stack pointers bazed on the
stack zizes specified. The CPU iz left running in the
RO IEDD Supervizor mode, hence there iz no need to specify

Supervizor stack zize.

[k Cancel | Setdz Default | Load Default Help




Once your options have been setup, the resulting loaded project can now be seen below. To build the project, simply select
“Project” and then “Rebuild All”. The below screenshot shows the successful building of the demo project. Once the project is
built, the generated .hex file can be downloaded to the MicroBolt via the Philips | SP PC application (see MicroBolt datasheet) or
the .elf file can be downloaded viaa JTAG debugger.

ICCA RM MicroBolt Demo Project:
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finclude <APASphalipsripelloe h>
finclude <mrm_mecros. ke

firclude "HicrofoltElinklad. h"

Fonacicn 3 main

| Trgura : Hane

| o praca : Hane
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reid main Cwedds

|
Emsigned int Delxy:

-

Hizrobolt kardusrs Cecop

—PIFADLE_INTERFUETII S /¢ Fizmbla mll incacouphr
RAR_CR = a0y £4 Turn FAA off g Ewall
N TIN = QO ff Fat flazh timiog t= 4 clock Syclaa J
-
Siticoviarmibinhimakew -f Hiccobolt Blink LEP.oDak =

=
izaerm -0 —Iordiecovdared inmludes -2 =D IGC VERSDON="7,02"7 -DLPC2106 -1 -p  CohicovTacnt KLE3E é-1\HicroBo lcELinkLad, o
loger —o MioroBolu_Blimk LED -Loisioovvarsd Lk -9 -worclpedk,o -ofiHiceoBoln_Elink LED.owd BMicccBolt Blink LED. 1k -

672 Dyres u=ed in flash, device 0.51 4 foll ol
Dora. -
4| | »
ﬁ‘1 [ AT Ny T W worl o Bl vk LE [0 ool ki L o1 | Chs Tl off Bk LED \WhoroBl o Bk LED ] [HEX i
Conclusion:

ImageCraft’s ICCARM software tool isahigh quality ARM development tool at avery low cost. It provides many features that
will aide in the development of high quality MicroBolt C and assembly language programs.




