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Introduction

1 Introduction tothe Rapid Development Kit

ThisQuickStart provides:

« general information on the PHY TEC phyCORE"-LPC2294 Single
Board Computer (SBC),

* anoverview of Keil's ARM7/uVision3 software development tool
chain evaluation version, and

e instructions on how to run example programs on the
phyCORE-LPC2294, mounted on the PHYTEC phyCORE
Development Board HD200, in conjunction with the Philips
LPC2000 Flash Utility for internal Flash, the Keil ULINK and
software tools

Please refer to thehyCORE-LPC2292/94 Hardware Manudbr
specific information on such board-level features jasnper
configuration memory mappin@ndpin layout Selecting the links on

the electronic version of this document links to the applicable section
of the phyCORE-LPC2292/94 Hardware Manual.

1.1 Rapid Development Kit Documentation

This "Rapid Development Kit" (RDK) includes the following
electronic documentation on the enclosed "PHYTEC Spectrum
CD-ROM™

« the PHYTECphyCORE-LPC2292/94 Hardware Manual

» controllerUser's Manuals and Data Sheets

» this QuickStart Instruction with general "Rapid Development Kit"
description, software installation hints and three example programs
enabling quick out-of-the box start-up of the phyCORIPC2294
in conjunction with the Keil ARM7/uVision3 software
development tool chain

© PHYTEC Messtechnik GmbH 2005 L-659e_3 1
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1.2 Overview of thisQuickStart Instruction

This QuickStart Instruction gives a general "Rapid Development Kit"
description, as well as software installation hints and three example
programs enabling quick out-of-the box start-up of the
phyCORE"-LPC2294 in conjunction with the Keil ULINK and
ARM7/uVision3 software tools. It is structured as follows:

1)

2)

3)

The"Getting Started" section uses three examples:

Blinky to demonstrate the download of user code to the internal
Flash device using the Philips LPC2000 Flash Utility

Blinky and Hello to demonstrate the download of user code to
the external Flash device using the Keil ULINK and
ARM7/uVision3 software tools

The "Getting More Involved" section provides step-by-step
instructions on how to modify both examples, create and build
new projects and generate and download output files to the
phyCORE-LPC2294 using the Keil tools.

The "Debugging” section provides a third example
program - "Debug" - to demonstrate simple debug functions
using the Keil pVision3 debug environment.

In addition to dedicated data for this Rapid Development Kit, the
PHYTEC Spectrum CD-ROM contains supplemental information on
embedded microcontroller design and development.

© PHYTEC Messtechnik GmbH 2005 L-659e_ 3
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1.3 System Requirements

Use of this"Rapid Development Kit" requires:

the PHY TEC phyCORE"-L PC2294

the phyCORE" Development Board HD200 with the included
DB-9 serial cable and AC adapter supplying 5 VDC /min. 500 mA
the Philips LPC2000 Flash Utility software

the Keil ULINK JTAG-USB adapter, not included in the standard
Rapid Development Kit version?

the PHY TEC Spectrum CD for ARM7

an IBM-compatible host-PC (486 or higher running at least
Windows95/NT)

For more information and example updates, please refer to the
following sources:

R EG

http://www.phytec.com - or - http://www.phytec.de
support@phytec.com - or - support@phytec.de

D> K EIL

SOFTWARE

http://www.keil.com
support@keil.com

1: The Keil ULINK is included in the Rapid Development Kit version with the part number

KPCM-023-SK-2294-Keil.
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1.4 ThePHYTEC phyCORE"-L PC2294

The phyCORE"-LPC2294 represents an affordable yet highly
functional Single Board Computer (SBC) solution in sub-miniature
dimensions (60 x 53 mm). It is intended for use in memory-intensive
applications running within a multi-node CAN bus system. The
standard module is populated with a Philips LPC2294 controller.

All applicable data/address lines and signals extend from the
underlying logic devices to two high-density Molex SMT pin header
connectors (pin width is 0.635 mm/25 mil) lining the circuit board
edges. This enables the phyCORE"-LPC2294 to be plugged like a
"big chip" into target hardware.

The standard module runs at a 60 MHz internal clock speed
(delivering 50/10 ns instruction cycle) and offers 1 MByte (up to
8 MByte) SRAM and 2 MByte (up to 16 MByte) Flash on-board for
DATA and CODE storage.

The module communicates by means of two RS-232 transceivers,
two (four optional) CAN bus interfaces, and a SMSC LAN91C111
10/100BaseT Ethernet controller which enables implementation of the
module in embedded Internet applications. The
phyCORE"-L PC2294 operates within a temperature range of -40°C to
+85°C and requires only a 300 mA power source.

The Keil ARM/uVision3 software tools, in conjunction with the Keil
ULINK adapter, enables easy on-board download of user programs.

4 © PHYTEC Messtechnik GmbH 2005 L-659e_ 3
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The phyCORE"-L PC2294 offer s the following features:

subminiature Single Board Computer (60 x 53 mm) achieved
through modern SMD technology

populated with the Philips LPC2294  microcontroller
(TQPF-144 packaging)

improved interference safety achieved through multi-layer PCB
technology and dedicated Ground pins

controller signals and ports extend to two 100-pin high-density
(0.635 mm) Molex connectors aligning two sides of the board,
enabling it to be plugged like a"big chip" into target application
32-bit, demultiplexed bus mode

max. 60 MHz clock frequency (ca. 50 ns instruction cycle,
external; ca. 10 nsinternal Flash)

1.5 Gbyte external address space

2 MByte (up to 16 MByte) on-board Flash?

on-board Flash programming, no dedicated Flash programming
voltage required through use of 3.3 V Flash devices

1 MByte (up to 8 MByte) RAM on-board, max. 2 MByte at O wait
Statest

up to two CAN transceivers (Infineon TLE6250V 33)

RS-232 transceiver for two serial interfaces

SMSC 91C111 Ethernet controller with configuration EEPROM

2 kByte (up to 8 kByte) SPI-EEPROM!

1°C Real-Time Clock with internal quartz (can be battery buffered)
one operating voltage for core & peripherals, 3.3V,
typ. <280 mA

controller 1.8 V core voltage generated on-board

additional 5V operating voltage for CAN transceivers,
typ. <12 mA

support of LPC2294 single chip mode

Please contact PHYTEC for more information about additional module configurations.
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The phyCORE~ Development Board HD200, in EURO-card
dimensions (160 x 100 mm) is fully equipped with all mechanical and
electrical components necessary for the speedy and secure insertion
and subsequent programming of most PHYTEC phyCORE" high-
density series Single Board Computers. Simple jumper configuration
readies the Development Board's connection to the
phyCORE"-LPC2294, which plugs into the receptacle contact strips
mounted on the Development Board HD200.

phyCORE" Development Board HD200 Technical Highlights

» |low voltage socket for supply with regulated input voltage 5 VDC
» additional supply voltages 3.3 VDC or 25VDC
» two DB-9 sockets (P1A, P1B) configurable as RS-232 interfaces

 two additiona DB-9 plugs (P2A, P2B) configurable as
CAN interfaces

e smple jumper configuration alowing wuse of the
phyCORE" Development Board HD200 with various PHYTEC
phyCORE" high-density SBCs

» socket for RI5 Ethernet transformer module
» onecontrol LED (D3) for quick testing of user software

o 2x 160-pin Molex connector (X2) enabling easy connectivity to
expansion boards (e.g. PHY TEC GPIO Expansion Board)
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1.5 Keil ARM7/pVision3 Software Development Tool Chain

Keil Software development tools for the ARM7 TDMI Architecture
support every level of developer from the professional applications
engineer to the student just learning about embedded software
development. The Kell ARM7 compiler supports al ARM7-
compatible devices including the Philips LPC2000 devices. For a
complete list of supported ARM7 derivatives go to:

http://www.keil.com/dd/arm7chips.asp

nVision3, the latest version of Keil's popular IDE, combines project
management, source code editing, program debugging, and Flash
programming in a single, powerful environment. This QuickStart
provides an overview of the most commonly used pVision3 features
including:

* Project management, device setup, and tool configuration

* Integrates Keil ARM development tools in a single graphical user
interface (GUI)

» Editor facilities for creating, modifying, and correcting programs
» JTAG/target debugging or CPU & peripheral simulation

Once installed, the default destination location for all ARM7 tools;
executables; include, header and example files; as well as online help
and documentation is th&\Keil\Arm folder, while the pVision3 IDE

is located aC:\Keil\Uv3. You can start Keil pVision3 by selecting it
from thePrograms menu using the Window&art button. The Keill
nVision3 icon will also be placed on your desktop for easy startup of
the development tools.

© PHYTEC Messtechnik GmbH 2005 L-659e_3 7
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The new pVision3 editor offers many standard and advanced software
editing features like:

* Incremental Find positions the cursor while you type the search
phrase.

» Active Brace Checking shows nesting and highlights mismatches
while entering parentheses, braces, or brackets.

 Text Block Functions that comment, indent, uppercase, tabify,
and remove whitespace from text blocks.

» Document-Selective Settings for tab spacing and syntax coloring
in Assembler, C, and other file types.

» Detailed Syntax Highlighting that allows you to define a user
keyword list. Colors are used in printed output.

* DocumentOutlining that provides a quick overview of complex
source files.

The ARM7 evaluation version, as provided on the PHYTEC
Spectrum CD, has the following limitations:

* The pVision Debugger is limited to 16 kBytes.

e You may not use the Evaluation Version of the pVision
IDE/Debugger to create commercial products.

« The GNU ARM tools (compiler, assembler, and so on) that are
provided are not limited or restricted in any way.

The full DKARM Developer's Kit can be purchased through
PHYTEC. Please contact our sales representatives for a quote.

For more information on Keil ARM7/uVision3 tools visit their
website at:

http://www.keil.com/arm/

8 © PHYTEC Messtechnik GmbH 2005 L-659e_ 3
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2 Getting Started

What you will learn with this Getting Started exampl e:

installing Rapid Development Kit software

interfacing the phyCORE"-LPC2294, mounted on the
Development Board, to a host-PC using the Keil ULINK
downloading example user code in hex-file format from a host-PC
to the internal Flash memory using the Philips LPC2000 Flash
Utility

downloading example user code from a host-PC to the external
Flash memory using ARM7/uVision3 tools

2.1 Installing Rapid Development Kit Software

When you insert the PHYTEC Spectrum CD into the CD-ROM drive
of your host-PC, the PHYTEC Spectrum CD should automatically
launch a setup program that installs the software required for the
Rapid Development Kit as specified by the user. Otherwise the setup
programstart.exe can be manually executed from the root directory of

the PHYTEC Spectrum CD.

© PHYTEC Messtechnik GmbH 2005 L-659e_3 9
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The following window appears:

Spectruf_

All you need for Rapid DevelSpment

Mure Infnrmatlnn"

[ ma—]

» Choose Install Basic Product Files Button.

» After accepting the Welcome window and license agreement select
the destination location for installation of Rapid Development Kit
software and documentation.

The default destination location is C:\PHYBasic. All path and file
statements within this QuickStart Instruction are based on the
assumption that you accept the default install paths and drives. If you
decide to individually choose different paths and/or drives you must
consider thisfor all further file and path statements.

We recommend that you accept the default destination location.

10 © PHYTEC Messtechnik GmbH 2005  L-659¢ 3
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Choose Destination Location

Setup will install the PHYTEC Products in the follawing folder.

Toingtall to a different folder, click browse and select another

falder.

MOTE: *We suggest that you install PHYTEC Products using the
default lacation [which will result in at least 5 directary levels].

If wou wizh to install to anather location, the path length

ghould not exceed 8 directon levelz, & path of maore

than & directony lewvels may not work,

Changes of the default folder must be considered when fallowing
the CuickStart [nstructions |

" Destination Folder

C:\PHYB asic Browsze. .. |

< Back Cancel |

* In the next window select your Rapid Development Kit of choice
fromthelist of available products.

select PHYTEC products x|

Select the PHYTEC products pou want to inzstall, clear the
products you do nat want o install

Compaonents

|| phwCORE-AT 31553004 i4
"

phyCORE-LPCZ234

— D ezcription

Inztallz the components for the m
phyCORE-LPC2234

Space Required: RE1Z K
Space Hvailable: TR3ETE K

< Back | Meut | Cancel |

All Kit-specific content will be installed to a Kit-specific subdirectory
of the Rapid Development Kit root directory that you have specified
at the beginning of the installation process.

© PHYTEC Messtechnik GmbH 2005  L-659e 3 11
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All software and tools for this phyCORE"-LPC2294 RDK will be
installed to the \PHYBasic directory on your hard-drive.

* In the next dialog you must choose whether to copy the selected
documentation as *.pdf files to your hard drive or to install a link
to the file on the Spectrum CD.

Install |

Do pou want to install the zelected documentation
az .pdf-filez to vour hard-drive 7

Othenmize you will need the PHYTEC
Spectrum CO-ROM to read the documentation.

If you decide not to copy the documentation to your hard-drive you
will need the PHYTEC Spectrum CD-ROM each time you want to
access these documents. The installed links will refer to your
CD-ROM drivein this case.

12 © PHYTEC Messtechnik GmbH 2005  L-659e 3
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If you decide to copy the electronic documentation to your hard-drive,
the documentation for this phyCORE"-LPC2294 RDK will aso be
installed to the Kit-specific subdirectory.

e Setup will now add program icons to the program folder, named
PHYTEC.

* In the next window, choose the Keil ARM7/uVision3 Software
Development Tool Chain.
i

Setup has detected that the Keil ARM Software Evaluation Development Tool Chain
is required to carry out QuickStart Instructions for the installed Rapid
Dewvelopment Kits.

NOTE: In order to succeed when carrying out the QuickStart Instructions from this
CD-ROM you must also install the appropriate Tool Chain included on this CD-ROM.

Do you want to install the Keil EK-ARM Software Evaluation Development Tool Chain
from this CD-ROM ?

¥ Keil DK-ARM

The applicable Keil tool chain must be installed to ensure successful
completion of this QuickStart Instruction. Failure to install the proper
software could lead to possible version conflicts, resulting in
functional problems.

We recommend that you install the Keil ARM7 tools and pVision3
from the Spectrum CD-ROM even if other versions of puVision3 are
already installed on your system. These QuickStart Instructions and
the demo software included on the CD-ROM have been specifically
tailored for use with one another

1. Note: If you have afull version of the Keil ARM7 tools already installed on your host-PC we
recommend installing this evaluation version on a different desktop or laptop computer. If this
is not possible we recommend to use the same version of the Keil ARM7 tools that we usein
this QuickStart manual. PHYTEC can not guarantee successful completion of these
QuickStart instructions if a different version of the Kell ARM7 toolsis used.

© PHYTEC Messtechnik GmbH 2005  L-659e 3 13
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» After accepting the Welcome window and license agreement select
the destination location for installation of the Development Tool
Chain.

The applicable Keil ARM7/uVision3 evaluation development tool
chain will be installed to your hard-drive.

In the following windows you can decide to install Philips LPC2000

Flash Utility software and the Acrobat Reader. The LPC2000 Flash
Utility must be installed to ensure successful completion of this
QuickStart Instruction. Failure to install the proper software could
lead to possible version conflicts, resulting in functional problems.

43 LPC2000 Flash Utility Setup x|

@ ‘Welcome ko the LRC2000 Flash Utility installation program.
i

Setup cannot inskall system files or update shared Files if they are in use.
EBefore proceeding, we recommend that yvou close any applications wou mayw
be running.

Exit Setup |

e Click OK and follow the Flash Utility Setup instructions.

« Decide if you want to begin the QuickStart Instruction
immediately by selecting the appropriate checkbox and click on
Finish to complete the installation.

Setup Complete

Setup haz finished inztaling PHYTEL products on your
computer.

“You can immediately begin the GuickStart Instructions for the
PHYTEC products.

V¥ ez, | want to begin QuickStart |nstructions ;

Click Finizh to complete Setup.

< Black I Finizh I
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2.2 |Interfacing the phyCORE"-L PC2294 to a Host-PC

Connecting the phyCORE"-LPC2294, mounted on the phyCORE"
Development Board HD200, to your computer issimple.

« Ensure proper jumper settings on the phyCORE" Development
Board as shown in Figure 1.

<
o

1

o

~ JP28
e
S
NS
T
o o
L A ‘
"
Q00
[e] W w
§ gP12Y
R xe i
nes 0
o
I |
T TN
o o
L A

Phytec Messtechnik GmbH - 1179.5
Dev.-Board phyCORE HD20@ 5V

Figure1l:  Default Jumper Settings of the phyCORE" Development Board
HD200 with phyCORE”-LPC2294

Note:
If you do not have a Keill ULINK adapter, skip the following two
bullet points.

e The ULINK JTAG adapter comes with various flat-band cables. In
order to connect this device to the phyCORE"-LPC2294 module
you need to install a flat-band cable with a 2.0 mm connector. If
such a cable is not already installed on your ULINK open the
enclosure and connect the correct 2.0 mm to 2.0 mm cable to the
applicable header connector inside the ULINK. Make sure that
pin #1 on the cable (black wire) matches pin #1 on the connector.

© PHYTEC Messtechnik GmbH 2005  L-659e 3 15
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» Connect the other 2.0 mm cable connector onto pin header rows
X701 on the phyCORE" module. Make sure that pin #1 on the
ULINK cable (black wire) is correctly connected to pin #1 on
JTAG connector X701 (located on the connector side of the PCB)
of the phyCORE"-LPC2294 (refer to Figure 2).

;unQﬂDuD[D/
el
§ u
b et
v-=—- [ 1
- ._llgll:' -=1[
X701

Figure2:  JTAG Connector X701 on the phyCORE”-LPC2294 (Bottom View)

« Mount the phyCORE" module, pins-down, onto the Devel opment
Board's receptacle footprint (X6) as shown in Figure 3 below.
Ensure that pin 1 of the module, designated by the hash stencil
mark, matches pin 1 of the receptacle on the Development Board.

Ensure that there is a solid connection between the modul€e’s pins and
the Development Board receptacle. Also take precautions not to
damage the connectors when the phyCORE" is removed from and
inserted onto the Devel opment Board.

16 © PHYTEC Messtechnik GmbH 2005  L-659e 3



Getting Started

Figure3:  ULINK Connected to the phyCORE” Module

Connect the USB end of the ULINK JTAG adapter to the USB
port of your host-PC using the included USB cable.

Connect the RS-232 interface of your computer to the DB-9
RS232 interface  on the phyCORE”  Development
Board HD200 (P1A = bottom) using the included serial cable.

Using the included 5V DC power adapter, connect the power
socket X1 on the phyCORE" module to a power supply (refer to
Figure 4 for the correct polarity).

Polarity: -- +

\ /

x Center Hole
+5VDC
1.3 mm]
I | e mm 3.5 mm

~ L
GND

Figure4:  Power Connector
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* The red power LED D2, located next to the power socket at X1,
should light. This indicates that proper voltage is supplied to the
phyCORE"~ module/Development Board combination (which is
also referred to as "target hardware" within this document).

« The phyCORE"-LPC2294 should now be properly connected to a
host PC viathe Development Board and, if available, Keil ULINK.
You are now ready to use the Keil ARM7/uVision3 tools to
establish communication between the host-PC and target
hardware.

2.3 Downloading Example Code with Philips L PC2000 Flash
Utility

The Philips LPC2000 Flash Utility should have been installed during
the initial setup procedure as described in section 2.1. If not, you can
manually install it using the setup.exe file located in the folder
\Software\Philips\L PC2000 Flash Utility.

Among other tasks, the LPC2000 Flash Utility program downloads
user code in Intel *.hex file format from a host-PC to on-chip Flash
on an LPC229x device populating a PHYTEC SBC via an RS-232
connection.

Note:

Successful completion of this section requires that any user code
residing in external Flash be erased. This is because, upon reset, the
user code in external Flash will execute rather than user code in
internal Flash. For instruction on erasing the external Flash refer to
the instructions for Erasing Flash in section 2.4.1. Typicaly
PHY TEC Rapid Development Kits are shipped with a blank external
Flash.

18 © PHYTEC Messtechnik GmbH 2005  L-659e 3
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o Start the LPC2000 Flash Utility by selecting it from within the
Programs/ LCP2000 Flash Utility program group.

* The LPC2000 Flash Utility GUI will now appear. Here you can
Upload to Flasht, compare Flash, erase the Flash, check that the
chip is erased, specify the connection properties, and read the
devicelD.

% LPC2000 Flash Utility =101 x]

File Buffer Help

m LPC2000 Flash Utility v2.2.0

— Flazh Frogramming — Eraze / Blank — Communication
Filenarme: ; . Connected To Port;
IC:\F'HYbasic'\pl:-LF'C2294\Demns'\KeiI'\BIin | Blamk Chack {+ Entire Device ICDM‘I: 'I
" Selected Sectors
Erecute Cade Use Baud Hate:
Upload ta Flash ¥ after Upload S I_D Igggg vI
Eraze l_
Compare Flash fd arual Heszet | L ExdlseEE 1 Time-Out [zec] I 2
— Device Use DTR/RTS
Device: I -I I for Reset and
LPC2234 Read = r Boot Loader
ATAL Freq. [kHz) Imgnn Device D Eoot Loader ID:I Selection

* For Flash programming, click on the browse button J and
navigate to the Blinky.hex file to be downloaded within the default
path
C:\PHYBasic\pC-LPC2294\Demos\Keil\Blinky\iFlash\Blinky.hex.

» Besurethe correct Device is selected as L PC2294 and XTAL Freq
is set to 10000 kHz.

 Be sure that the correct Communication Port is set for your
host-PC and select a 9,600 baud rate.

» Click on the Upload to Flash button.

1. NOTE: PHYTEC typically refers to the process of loading a machine readable file from a
host-PC into a Flash device populating a PHYTEC Single Board Computer as "download". In
this section we will use the term "Upload to Flash" as defined within the Philips LPC2000
Flash Utility for reasons of being consistent with their terminology. In all other sections of
this manual we will use the term "Flash download".
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The following window will appear:

LPC2000 Flash Utility - Reset Me x|

Flease reset your LPC2000 baard now and then press Ok

e Put the target hardware in Bootloader mode by simultaneously
pressing the Boot (S 1) and Reset (S 2) buttons on the
Development Board, first release the Reset button and, about
3 seconds later, the Boot button.

* Now click on OK.

* You will see the file upload progress in the lower bar of the
LPC2000 Flash Utility window. When successful the bar will
indicate File Upload Successfully Completed.

» Upon completion of file upload to on-chip Flash, press the Reset
button S_2 on the Development Board.

» Successful download of the blinky demo will result in the LED D3
on the Development Board blinking on and off at equal intervals.
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2.4 Downloading Example Code with pVision3

The pVision3 evaluation software development tool chain should
have been installed during the install of the PHYTEC Rapid
Development Kit Software from the Spectrum CD, as described in
section 2.1.

You can alsananuall install the ARM7(Vision3 tools ly executing
KARM220.EXE from within the \Software\Keil\Arm directoy of
your PHYTEC Spectm CD. Follow the instructions displad by the
setup progna for manual installation.

Note:

It is reconmended to use the Keil tool chain provided on the
accanparying Spectrmm CD in order to coplete this QuickStart
Instruction successfyll Use of a different version could lead to
possible version conflicts, resulting in functional protse

Start the tool chain yb selecting Keil uVision3 from within the
programs group:Sart\Programs\Keil tVision3 or by double-clicking
on the KeiluVision3 icon onyour desktop.

1. Note: If you have afull version of the Keil ARM7 tools already installed on your host-PC we
recommend installing this evaluation version on a different desktop or laptop computer. If this
is not possible we recommend to use the same version of the Keil DK-ARM tools that we use
in this QuickStart manual. PHYTEC can not guarantee successful completion of these
QuickStart instructions if a different version of the Keill DK-ARM toolsis used.
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After you start pVision3, the window shown below appears. From
this window you can create projects, edit files, configure tools,
assemble, link and start the debugger. Close all projects that might be
open by selecting Project / Close Project.

£ nvision3 O] =
%Eile Edit “iew Project Debug Flash Perpherals Toolz SWCS Window Help
BEHE e 2| . T T G =
Y \/ DZ KEIL
- SOFTWARE

| Praoject Waorkspace

IDE for Microcontrollers

Copyright € 1997-2008 Heil Software, Inc. Al rights reserved.
This program is protected by US and international 1aws.

EYEINCIED

i

| Sutput Window

-
AT e Buid £ Comman d J, Findin Files J RN

R I I 30 A

241 " Blinky"

The "Blinky" example downloads a program to external Flash that,
when executed, manipulates the LED D3 on the phyCORE"
Development Board HD200.

* Open the Blinky project from the pVision3 menu Project / Open
Project.

* Browseto C:\PHYBasic\pC- LPC2294\Demos\Kei[\Blinky.
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» Select the Blinky project.

Lok in: Il.f} Elinky J =

iFlash
#FL&SH

File name:  |Blinky Open

=
Cancel |

Files of type: | Project Files [*.uv2)

Z

e Click Open.

* In the Select Target pull-down menu be sure that the
phyCORE-LPC2294 XFLASH target is selected.

linky.c] =l&x]]
ElFle Edit View Project Debug Flash Perpherds Took SVCS Window Help =181x],
AEH@ b RBoc 4 % % 7 Ty [NOEBUG Cad e alaBERE G eT D !
& (3 F) K §8 X phyCORE-LPC2294 XFLASH 7| B & 1
[Profect Workepacs | | TET % =
E-§3 phyCORE-LPC2204 XFLASH 02| /* This file is part of the uVision/ARM development tools */ I—
B3 Startup Code 03| /# Copyright KEIT ELEKTRONTK GmbH 2002-2004 *
Startup_phyCORE-LPC2294.5 |/ /
H-£3 Source Code 05| i
Blinky.c 06| /% BLINKY.C: LED Flasher »
Tirne.c 07| s *
E-&3 Documentation Wl ¥
[ Abstract.txt 08
10| #include <LEC22XX.H> /# LPC2ZXX Peripheral Registers #/
"
12
13 | extern long volatile timeval;
1l
15 woid wait (void)
16 /#* wait function */
17| unsigned long i;
18
19 i = timeval;
20| while ((timeval - i) != 10); /7 wait 100ms */
2|y
2
i
24-lextern void init_timer (void);
2%
% int main (void)
27:{
28
29| init_timer(); /* Initialize Timer */
ki
31| TODIRD = 0x00000100; /7 PO.§ defined as output */
k]
23| while (1) /# Loop forever #/
M|
35 TOCLRO = 0x00000100; /% Turn LED On  (PO.B = 0) */
*® wait(); A Wait */
3 TOSETO = 0x00000100; /7 Turn LED Off (PO.2 = 1) */
kL wait(); /* wWait 4/
KL R =
40| -
1] | L3
B | B [Qe. [%pr @1 | Birky |
3
2
2
3 || Kl | >l_|
[ [eg i [ o [ Rw

Far Help, press F1
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Build the Project

» Build the target by either selecting the Build Target icon on
the build toolbar or in the main menu bar select Project / Build
target.

» |If any source file of the project contains any errors, they will be
shown in the Output Window - Build tab. Use the editor to
correct the error(s) in the source code, save the file and repeat the
build.

» |f there are no errors, the code is ready to be downloaded into the
external Flash memory.

%|Build target 'phyCORE-LPC2294 XFLASH' fj
"lassembling Startup.s...

compiling Blinky.c. ..

compiling Time.c. ..

z linking...

G|Program Size: data=1172 const=0 code=616

=|" SHFLASHNBlinky" - 0 Error(s), 0 Warning(s).
=3

o

o

Lot gof™

Ready e [ [rora [ rw

Download to Flash

 Download the code into Flash memory by either selecting the
Download to Flash Memory icon $% on the build toolbar or in the
main menu bar select Flash / Download.

e The individua steps of the Flash download procedure can be
viewed at the bottom of the pVision3 Output Window - Build
tab.

» Wait until the programming is complete. This is indicated by the
"Verify OK" message. The download utility will perform a reset
and the code will execute without further user interaction.

Successful execution of the program will flash the LED D3 with equal
on and off duration.

Erase Flash

e To erase Flash, select Flash/Erase from the uVision toolbar. This
requires that a project with an XFLASH target is open.
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242 "Heéllo"

The "Hello" example downloads a program to the external Flash that,
when executed, sends a character string from the target hardware back
to the host-PC. The character string can be viewed with a terminal
emulation program. This example program provides a review of the
Flash download procedure using the Keil ULINK and pVision3.

Monitoring the execution of the Hello demo requires use of aterminal
program, such as the HyperTerminal program included within
Windows.

o Stat the HyperTerminal program within the Programs
/Accessories/Communications bar.

 The Connection Description window will now appear. Enter
"COM Direct" in the Name text field.

Connection D escription H

—

3‘?‘ Mew Cannection

Enter a name and choose an icon for the connection:

oK I Cancel |
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* Next click on OK. This creates a new HyperTerminal session
named "COM Direct” and advances you to the next
HyperTerminal window. Specify COM1 under the Connect Using
pull-down menu (be sure to indicate the correct COM setting for
your system).

& COM Direct

Enter detailz for the phone number that you want to dial;

Cauntry/region: IUnited States 1] j

Area code: I

Phone number: I

Comnectusing: | XN ~ |
Q. I Cancel |

* Click OK to advance to the next window (COM1 Properties).
* Then set the following COM parameters. Bits per second = 9,600;
Data bits = 8; Parity = None; Stop Bits= 1; Flow Control = None.

COM1 Properties
Fort Settings |
Bitz per second: ISBDD j
Drata bits: IS j
Parity: INone j
Stop bits: |1 j
Flows contral:

Advanced... | Bestare Defaults |
QK I Cancel | A I
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» Selecting OK advances you to the COM Direct—HyperTerminal
monitoring window. Notice the connection status report in the

lower left corner of the window.

#g COM Direct - HyperT erminal
Fle Edit “iew LCall Transfer Help
D|=| 58| D5
]
| | 3
Disconnec ted |Auto detect Auto detect SCROLL |D’\F’S NUR |Capture |F‘rin &t

» Ensure that the target hardware is properly connected to the
host-PC viathe ULINK and serial cable aswell as a power supply.
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* Open the Hello project from the pVision3 menu Project / Open
Project.

« Browse to the correct drive and path for the phyCORE"-LPC2294
demo folder (default location
C:\PHYBasic\pC-LPC2294\Demos\Keil\Hello\)
and click Open.

M7 Hello - uVision3 - [C:\PHYbasic\ pC-LPC2294), Demos'Keil\Hello} Hello.c] -l 5"
Bl fie Edit View Project Debug Flash Perpherals Took SVCS Window Help =18 1‘7

EH@ BB D EE 0N G L Y AR W= e W ] R S

5 (%) #4925 ¥ AX|phyCORE-LPC2294 XFLASH ~ | & &
x|

[Project Warkspace ET ¥ Zl
£ phyCORE-LPC2294 KFLASH 02| /# This file is part of the uVision/ARN development tools #
E-£3 Startup Code 03| /* Copyright KEIL BLERTRONIK GmbH 2002-2004 *
P Startup_phyCORE-LPC2294.5 o4/ 74
23 Source Code 05| s ay
; Hello.c 0| /* HELDO.C: Hello World Example 4
i Serial.c 07|/ +
E£5 Documentation 8| v
[ Abstract txt 09
10| #include <stdio.h> J# I/0 Functions w
11| #include <LEC2ZEX.H> J# LPCZEXX Peripheral Registers  #/
12
ik
14 woid delay (void) /* Delay Function */
1563 (
16| unsigned long x;
17
18| for (x = 0; x < S00000; x++);
9]
i
2Ll
zz%extarn void init_serial (veid); /* Initialize Serial Interface */
2
24 int main (void)
256} (
b init serial(); /* Tnitialize Serial Interface */
2
28| while (1) /#* Loop forever w
2 {
ki printf ("Hello Worldin'"j; J# Print "Hello World" #/
El delay(); /* Delay */
2 }
B[}
ub
Kl | _>|_I
Eiries [ & [@e. [*0n. [@re | Helo |
JIK3) | >|_|

For Help, press F1 [ Lict [ Ium | [ Rw

* In the Select Target pull down menu be sure that the
phyCORE-LPC2294 XFLASH target is selected.
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Build the Project

» Click on the Build Target icon on the build toolbar to build

the target.

» |f any source file of the project contains any errors, they will be
shown in the Output Window - Build tab. Use the editor to

correct the error(s) in the source code, save the file and repeat the
build.

» |f there are no erorrs, the code is ready to be downloaded into the
Flash memory.

Download to Flash

e Click on the Download to Flash Memory icon £3 in the build
toolbar to download the code into Flash memory.

e Wait until the programming is complete. This is indicated by the
"Verify OK" message. The download utility will perform a reset
and the code will execute without further user interaction.

» Successful program execution will send the character string "Hello
World" from the target hardware to the HyperTerminal window.

e |If no output appears in the HyperTerminal window check the
power supply, the COM parameters and the RS-232 connection.

The code within the demo application Hello initializes the seria port
of your phyCORE"-LPC2294 to 9600 baud. The initialization values
are based on the assumption that the microcontroller runs at a 60 MHz
internal clock frequency. If your phyCORE™-LPC2294 is equipped
with a different speed oscillator, the demo application might transmit
using another baud rate. This may lead to incoherent characters
appearing in the HyperTermina window following execution of code.

« Click the disconnect icon Bl in HyperTerminal toolbar and exit
HyperTerminal.
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3 Getting Morelnvolved

What you will learn with this example:

* how to configure the pVision3 IDE (Integrated Development
Environment)

* how to modify the source code from our examples, create a new
project and build and download a machine-readable output file to
the target hardware

3.1 Creating a New Project and Adding an Existing Source
File

e To create a new project file select from the pVision3 menu
Project|New Project....This opens a standard Windows dialog
that asks you for the new project file name.

 Change to the project directory created by the installation
procedure (default location
C:\PHYBasic\pC-LPC2294\Demos\Keil\Blinky2

* In the text field 'File name, enter the file name of the project as
Blinky2.uv2and click on Save.

2| x|
Save in: I ) Blinky2 j a 5 ER-

) ¥FLASH

File name: IBIinkyE Save I
Save as bype: IF'r-:uieu:t Files [*.uv2) j Cancel |
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* The Select Device for Target 'Targetl’ window will automatically
appear. Select Philips as manufacturer for the CPU. The
phyCORE"-LPC2294 is populated with an LPC2294 CPU.
Choose the controller type from the list as shown below. This
selection sets necessary tool options for the LPC2294 device and
simplifiesin this way the project configuration.

Py |
Wendor:  FPhilips
Device: LPC2234
Family:  ARM
Data baze Description:
----- £1 LPCZ105 ;I ARMYTOMI-S bazed high-performance 32-bit RISC Microcontraller with T}';I
..... £ LPC2106 28EkB on-chip Flash ROM with In-System Programming [ISP) and In-&pplic
_____ 1 LPC2114 16KE RaM. Vectored Intermupt Controller, External Eus Controller,
£ LPC2119 Two UARTz, 12C senal interface, 2 SPI senal interfaces.

Two timers (¥ capture/compare channels),

----- £3 LPC2124 Frafbd uinit with up to & F/h outputs,
..... £ LPC212g - B-channels 10bit ADC. 4 CAM channels.
..... £ LPC2194 Feal Time Clock, “Watchdog Timer, General purpose /0 pins.
..... £ LPCa212 CPU clock up to BO MHz, On-chip crstal oscillator and On-chip PLL
----- £1 LPCz214
----- £1 LPCzeaz
----- £3 il
----- £1 PI0/PETCRINZ
----- £3 Pa0/PETCEZX2 e
« [ Ll_l I-]
ak I Cancel

» Click on OK to save the settings.

» The uVision3 dialog box "Copy Philips LPC2100 Sartup Code to
Project Folder and Add File to Project?" will appear.

=

@ Copy Philips LPC2100 Startup Code to Project Folder and Add File to Project ?

» Click on No to not include this default startup code! The default
startup code provided by Kell does not match the
phyCORE-LPC2294 hardware properties. The correct startup file
called startup_phyCORE-LPC2294.s will be added to the project
|ater.
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3.1.1 Configurethe Project Components

» To configure the target click on the ® jcon in the build toolbar or
right-click on the target, 'Target 1' in the Project Workspace
window and select Manage Components.

-lslx]

;Eile Edit Wiew Project Debug Flash Peripherals Toaols 3WCS Window Help

RS HG| R (| EE e i R N [t ][R L
e

Select Device for Target 'Target 1'
Options for Target ‘Target 1°

Open File

|ﬂ| Rebuild target

L&) Build target F7
Translate Fils

Stop build

#Add Files to Group. ..
[ Manage Companents
Remaove [tem

Include Dependencies

Bslaw|® |

= -
v

Culput Windew

Ll o

Setup File Extensions, Books and Environment [ [NUM Riw

« The Components, Environments, and Books window will
appear.
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* Inthe Project Components tab, double-click on Target 1. Change
the name of the target to phyCORE-LPC2294 XFLASH.

Components, Environment and Books e |

Prajest Components |FOIdersHE:-:tensi0ns| Booksl

|-EmiectTargets: B G I |-§r0ups: il . AI5 ik 2 |-Eiles: |+
phwCORE-LPC2294 =FLASH Source Group 1

Set az Current Target | Add Files |
[1]:4 I Cancel | [efaults |

* Double-click on Source Group 1, in the Groups window, and
change the name of the group to Sartup Code.

Components, Environment and Books cd |

Project Components |Foldersx’E:-:lensions| Eooksl

|§roups: e AR 2 |Eiles: X+
hwCORE-LPC2: AG Startup Codel |

Project T argets:

Set az Current Target | Add Files |
ak I Cancel Defaults |

34 © PHYTEC Messtechnik GmbH 2005  L-659¢ 3



Getting More Involved

* Add another group by selecting the New(Insert) icon in the

Groups window. Name the new group Source Code.
2 x|

Project Companents I FnlderﬂEHtensinmI Bcu:ksl

SRR |Ernupsr it AR 2 |Eiles: “ || &

hyCORE-LPC: FLAS | 5 tartuE Code

Set az Cument Target | Add Files

0K I Cancel | [efaults

* Select the Folder YExtensions tab.
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for the Tool Based Folder is C:\Kel\ARM\
* Be sure that Use Keil ARM Tools ARM Development Tools is

sel ected.

Components, Environment and Books

Project Components  Folders/E stensions |Buaks|

— Development T ool Folders
[v' illse Settings from TOOLS. M1 C Saurce:
Tool Base Folder: ICZ\KE”‘\-’-\HM\ _| Co++ Source:
BIM: IE:\KeiI"-AHM'\BIN'\ _l A Senme
INC: I _l Object:
LIE: I _l Library:
Redfile: I _l Document:

— Default File Extensions:

"o

“.Cpp

R (-
* obj

* lib

* bat: * b *inc

Be sure that Use Settings from TOOLSINI is checked and the path

[¥ Use Ksil 4RM Tools

[~ Usze GMU Taools

[ Use ARM Tools

— Select ARM Development Tools

Cyanus Folder:
Keil Foat Folder:

Realiew Folder:
K.eil Root Folder:

C:hCygngh

CAEeilhaR Y,

C:\Program FilestaRkWADSYWT 24

CAReilhAR kY

B
-

0k I Cahcel | [efaults |

Help |

* Click OK. This brings you back to the Project Workspace

window.

* You are now ready to add source files to the project. Make sure the
view in the Project Workspace window is expanded to see both

file groups.
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3.1.2 Adding Source Filesto the Project

* In the Project Workspace window - Files tab right-click on
Sartup Code and select Add Files to Group ‘Startup Code’

Options Far Group 'Starkup Code’

Project Wiorkspace - x
[Proj P |

E-8-3 phvCORE-LPC2294 ¥FLASH ‘

["_‘| Source Cod

% Rebuid target
ILI Build target F7

| Add Files ko Group 'Startup Code’ |I
ﬁ Manage Corponents

Remove Group 'Startup Code' and it's Files

Inchude Dependencies
L [
ENERECEER

* Inthe File of typepull-down menu, select: "Asm Sourcefile (*.s*;
*.src*; .a*)". Browseto
C:\PHYBasic\pC-LPC2294\Demos\Keil\Blinky2
and select Startup_phyCORE-LPC2294.s.

Add Files to Group 'Startup Code’ 2]
Laook jr: I@ Blinkyz2 j = &% Ef-
|_1%Flash
. Startup_phyCORE-LPCZ204 5
File: narme: IStartup_ph_l,ll:ElFiE-LF'C2294 4dd
Files of type: I.&sm Source file [ 2% ® 5o * &%) ﬂ Cloze |

&

* Click on the Addbutton and then click Close
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In the Project Workspace window right-click on the Source Code
group.

Select Add Filesto Group 'Source Code'.

Browse to C:\PHYBasic\pC-LPC2294\Demos\Keil\Blinky2 and
select Blinky2.c.

Add Files to Group "Source Code® 21|
Look ir: | () Blinky2 ~| = B ok BE-
\)XFLASH
[Z] Timez
File: namne: IBIinky2 Add
Files of wpe: | C Source file ) | Close |

e Click on the Add button.
e Select Time2.c.

Add Files to Group "Source Code” llll
Look ir: | () Blinky2 ~] « @& ok -
L) %FLASH

[Z] Blinkyz

Ime

File name: ITime2 Add
Files of wpe: | C Source file ) | Close |

A

e Click on the Add button and then click Close.
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* The Project Workspace window should appear as follows:

Project Warkspace - x
[Proj P |

SRS iy CORE-LPC2204 NFLASH
=-£3 Startup Code

EF... S Vo -t S I

At this point you have created a project called Blinky2.uv2 and added
an existing C source file called Blinky2.c and Time2.c and an existing
assembly source file called Startup_phyCORE-LPC2294.s. The next
step is to modify the C source file before building your project. This
includes compiling, linking, locating and creating the machine-
readablefile.

NOTE:

Always use the Startup phyCORE-LPC2294.s file provided by
PHYTEC in your application project. This startup file contains the
correct controller setting for access to external memory and other
on-board components. Using other startup code, e.g. the default Keil
startup code that is offered when creating a new project will lead to
functional problems and may cause your application code to not
execute as desired.
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3.2 Modifying the Source Code

* Double-click on Time2.c in the Project Workspace window to
open the file in the source code editor.

Eﬂlinkyz - p¥ision3 - [C:\PHYBasic\pC-LPC2294' Demos' Keil' Blinky2', Timez2.c] _|ﬂ ll
@E\\e Edit Wiew Project Debug Flash Petipherals Tools SWCS ‘window Help I [0
ER = - T - e R E R Nl - & q |BE] 0 e
& £§ #%[phyCORE-LPC2294 XFLASH~| B &=

[Project =Mz /= - zl
=-§4 phyCORE-LPC2294 ¥FLASH OB ot hd i id i h A h A A A A A AR A A A A AN AR A A A A AR AR A AR A AR AR AR A AR AR LA A E A A .

(77 Startup Code as

F-£5 Source Code 10 #include <LFCZZXX.H> /F LPCE22XX Peripheral Registers
a1
12
12 long timeval;

18 /* Timer Counter 0 Interrupt executes each i0ms & 60 MHz CPU Clock */

18 woid tel (void) _ irg {

7 ++timeval;

18 TOIR = 1: J/F Clear interrupt flag
19 VICVectiddr = 0; 7/ Acknowledge Interrupt
20

21

2z

23 /# Setup the Timer Counter 0 Interrupt */
24 woid init_timer (void) {

28 VICVectCntl0 = 0OxzZ0 | 4;
30 VICIntEnasble = 0x00000010;

28 VICVectiddrd = (unsigned long)tcO;

25 TOMRD = 149953; A4 lomSec = 150.000-1 counts
28 TOMCR = 3: £F Interrupt and Reset on MRO
27 TOTCR = 1; /f Timerd Enable

F4 met interrupt vector in 0
F/ use it for Timer O Interrupt
/4 Enable Timert Interrupt

"1

BlE aw® g

x

Time2 |

L]

Culput Windew

Ll o

e [T e

For Help, press F1 g [

» Locate the following code section and modify the delay for LED
flashes from the original 149999 to 549999.

TOMRO = 149999; // 10nmBec = 150.000-1 counts

» Savethe modified file by choosing File/ Save or by clicking the
floppy disk icon .
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3.3  Setting Optionsfor Flash Target

Keil includes a Make utility that can control compiling and linking
source files in severa programming languages. Before building your
project you must configure the target options. Most of the options are
set when specifying the target device for the project.

Enter the changes as indicated below and leave all other options set to
their default values. pVision3 allows you to set various options with
mouse clicks and these are all saved in your project *.opt file.

. Configure options for target by selecting the Options for Target

icon &~ on the build toolbar or right-click on the
phyCORE-LPC2294 XFLASH target in the Project Workspace
window and select Options for Target ‘phyCORE-LPC2294
XFLASH'.
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Configurethe Target Options

* Inthe Target tab be sure that the Xtal is set to 10 MHz and Use
On-chip ROM(Ox0-Ox3FFFF) as well as Use On-chip
RAM(0x40000000-0x40003FFF) are not checked. Set the External
Memory #1 to ROM and #2 to RAM and set the Start and Sze as
follows:

ROM: 0x80000000 (Start)  0x0020 0000 (Size)
RAM: 0x81000000 (Stat) ~ 0x0010 0000 (Size)
x

Device Target | Dutputl Listingl C | Asm I L.-’-\Miscl LALDcatel Debugl thilitiesl

wial (MHz) | I Big Endian

™ Use On-chip ROM (080 - 0x3FFFF)
Dperating system: |Mone | I Use Onchip Réh (0440000000 - 0x40003FFF]

Philips LPC2294

Esternal tMemony
Start: Size: Start: Size:
#1: [RoM x| [0+80000000  |0x00200000 #a: [Ramt =] | |
#2 [Ram =] |0:81000000  |0<00100000 #e [ReM =] | |
#3 |HAMj| | #E: |F=Aw|j| |
Ok, I Caticel | Defaults | Help |

It is necessary to configure the External Memory Sart and Sze
settings so that the user code and data does not exceed the physical
size of the memory. The phyCORE"-LPC2294 standard version
features 2 MByte of external Flash and 1 MByte of external SRAM.
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Configurethe Output Options

 In the Output tab be sure that Create Executable, Debug
I nformation and Beep When Complete options are selected.

Devicel Target Output |Listing| C | Asm I LAMiscl LALDcatel Debugl thilitiesl
| Select Folder for Objects... I Mame of Executable: |E|inky2
% Create Executable: <FLASHBlinky2
[ Debug Information ™ Browse Infarmation
[~ Create HEX File  HEX Format: | j Start: I End: I
Offzet: I
" Create Librans: S<FLASHBlinky2 LIB " Create Batch File
—Aafter b ake
¥ EBeep'when Complete I Start Debugging
[ Fun User Program #1: I Browse... |
[~ RunUser Program #2: I Browse... |
Ok | Caticel | Defaults |

» Click on the Select Folder for Objects button.
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* Browseto thefolder:
C:\PHYBasic\pC-LPC2294\Demos\Keil\Blinky2\AXFLASH.

Folder. | () #FLASH -+ ® et EBE-
Path sich\pC-LPC2294\D emostK eil B linky 20XFLAS HY
ok |
Z

» Click Ok. Thistakes you back to the Options for Target window.
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Configurethe Listing Options

* In the Listing tab, be sure that the default settings are set as
follows.

Options for Target ‘phyCORE-LPC2294 XFLASH' ll

Device | Target| Dutpur  Listing |I: | &sm | Lo Misc| L& Locate | Debua | Utiities |
i Select Folder for Listings... I Page width: |12U _l;' Page Length: IES E

¥ C Compiler Listing: _S<FLASH Ist
W Conditional [~ Symbols [ Hinclude Files [~ &ssembly Code

[ CPreprocessor Listing: | SSFLASHY:

¥ Assembler Listing: \CFLASHY It

v Conditional ¥ Symbols M acros IFinaI expansion only j [" Cross Reference

¥ Linker Listing: . \<FLASHYElinky.map

v Memory Map v Public Symbals v Line Mumbers [ Cross Beference
¥ Local Symbols ¥ Comment Records ¥ Generated Symbols
™ Linker Code Listing: <FLASHAElinky. cod Iv Library Symbals

QK | Cancel | Defaults: | Help |

» Click onthe Slect Folder for Listings button.

* Browseto thefolder:
C:\PHYBasic\pC- LPC2294\Demos\Keil\Blinky2\XFLASH

Folder: |3 XFLASH R o = s e
Fath: zichpC-LPC2234% D emosh K el \Blinkp2h=FLASH
Ok |
4

» Click OK. Thistakes you back to the Options for Target window.
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Configurethe Asm Options

* Change to the Asm tab. In the Conditional assembly control
Symbols, Set field, type: EXTERNAL_FLASH . This will set
the LPC2294 MEMMAP register to User External Memory Mode,
where the interrupt vectors are re-mapped to external memory.

Note:
Please refer to the Philips LPC2294 User Manual section "Memory
Mapping Control" for more details.

Options for Target 'phyCORE-LPC2294 XFLASH x|
Devicel Targetl Dutputl Listingl C Aszm |LAMisc| LALocatel Debugl Utilitiesl
— Conditiohal assembly control Symbol:
Set; |_E><TEF|NAL_FLASHJ
Reszet: I
— Marcra processar
v Standard ¥ LCaze sensitive symbols
Ihclude
Faths I B
Mizc I
Controls
ézzembler |SET _EXTERMAL_FLASH_] DEBUG EF ;l
control
shring ;I
] 8 I Cancel Defaults Help |
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Configurethe Utilities Options

» Select the Utilities tab.
o Select the Use Target Driver for Flash Programming option.
* Inthe pull-down menu select ULINK ARM Debugger.

Options for Target 'phyCORE-LPC2294 XFLASH' x|

Devicel Targetl Dutputl Listingl C I Azm I L.-’-\Miscl L.&Lucatel Debug  Utilities |

— Configure Flash Menu Command

" Use Target Driver for Flash Programming

LILIME ARM Debugger Settings [~ Update Target before Debugging

rt File J Edit.. |

™ Use Extermal Tool for Flash Programming

Egmmand;lLF’E21 _|SF.EXE |
Argumerts: |"#H" " $0 COM1: 95001

™ Fun Independent

Ok I Cancel Defaults

» Click the Settings button.
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* Inthe Flash Download Setup window be sure that the following
Download Function options are selected: Program, Verify, and
Reset and Run. Checking the Reset and Run box will execute the
downloaded Blinky2 code at the end of the Flash programming
sequence without having to push the Reset button (S 2) on the
Development Board.

Flash Download Setup x|
— Download Function Rar for Algorithm
LORAD " Eraze FUl Chip ™ Program
Fi_ % Eraze Sectors [ Ve Stark: IEI:-MDEIEIDDEIEI Size: |Ox0800
" DonotEraze W i
— Programming Algaorithrm
D ezcription | Device Type | [evice Size | Addrezs Range |
LPC2000 4P 256kE Flash On-chip Flazh 248k Q0000000H - 00M DFFFH
Start: I Size: |
Add | Femave | OF. | Cancel |

e Click on Add to add a Programming Algorithm.
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* In the Add Programming Algorithm window, select
AM29x800BT Dual Flash and click Add. The AM29DL800BT
device is the externa Flash memory populating the
phyCORE"-LPC2294 module.

x

Dezcription | Device Type | Device Size | -
ADUCTOES Flagh On-chip Flazh Gk,
AMZIFTEODT Flazh Ext. Flazh 16-bit M
AMZIFI200T Flazh Ext. Flazh 16-bit amM
AMZ29B00BT Flazh Ext. Flazh 16-bit 1

Ak 295800BT Dual Flazh Eut. Flash 32-bit 2
AT29:1024 Flash Ext. Flazh 16-bit 128k

AT 490 1Exdd, Flash Ext. Flazh 16-bit M
ATHSAMTS3Z Flash Or-chip Flagh 32k

AT 5AMTSES Flagh Or-chip Flagh Bk

LPC2000 14P2 128kE Flash Or-chip Flagh 128k

LPC2000 14P2 256LE Flash Or-chip Flagh 256k,

LPC2000 14P2 512kE Flash Or-chip Flagh A0k, (-
LPC2000 |4P2 64kE Flash Or-chip Flagh Bk

LPC2000 |4P 128kE Flash Or-chip Flagh 120k,

LPC2000 |AP 25EKE Flash Or-chip Flagh 248k

28w 320CE Flazh Ext. Flagh 16-bit At ;I

&dd

I | Cancel I

e Click on Add.
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* In the RAM for Algorithm fields, set the Sart address to
0x40000000 and address S ze to 0x0800 as shown below.

* In the Programming Algorithm window click on the AM29x800BT
Dual Flash device and set the Sart address to 0x80000000 and
Sze to 0x00200000 as shown below and click OK.

Flash Download Setup |
— Download Function Rk Far Algorithm
LORAD " Eraze FUl Chip ¥ Program
Fi_ ¥ EraseSectors W Verfy Start:lDHdDDDDDEIEI Size: |0x0300
" DonotErase W Reset and Fun

— Programming &lgarithm

Dezcription | Device Type | Device Sizel Addrezz Range |

LPC2000 [4F2 256KE Flash  On-chip Flash 256k 00000000H - OD03FFFFH
AM254800B T Dual Flash Ext Flash 32-bit oM B0000000H - S0TFFFFFH

Stark 080000000 Size: [Cx00200000

| Add I | Remowve I | Ok I | Cancel I

 Back in the Utilities tab, select the browse button J in the Init
File: lineto add the Flash initialization file.
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* Inthe Select Flash Initialization File pop-up window browse to
C:\PHYBasic\pC-LPC2294\Demos\Keil\Blinky2 and select the
XFlash.ini file.

select Flash Initialization File ed 4

Loak in: | (3 Blinky2 <] « & cf B

'a “FLASH
L} #Flash]

File name: IHFIash Open I
Files of type: | Ini Files [*.ni) =l Cancel |

[~ Open as read-only

Z

» Click the Open button.
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The Utilities tab should appear as follows:
21 x|

Device | Target| Output| Listing| © | Asm | L& Misc | LA Locate | Debug  Utilities

— Configure Flazh Menu Commatd

&% |lze Target Driver for Flash Programming

IULINK ARM Debugger j ™ Update T arget before Debugging
Init File: |-\XFlash.ri J Ed.. |
" Lse External Tool for Flash Programming
CDmmand;lLPEEDH_ISF’.EXE |

Arguments:l"ﬂH" “+ $D COK1: 96001

™ FunIndependent

[u]4 Cancel Drefaultz

» Click Ok.
* Inthemain pVision3 menu select File/ Save All.
3.4 Building the Project

You are now ready to run the compiler and linker using the Make
utility.

« Build the desired target by either selecting the build icon 1 on
the build toolbar or in the main menu select Project / Build target.

If any source file of the project contains any errors, they will be
shown in the Output Window - Build tab. Use the editor to correct
the error(s) in the source code and save the file and repeat the build.

If there are no errors, the code is ready to be downloaded into the
Flash memory.
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3.5 Downloading Codeinto Flash Memory

* In the Select Target pull down menu be sure that the
phyCORE-LPC2294 XFLASH target is selected.

* Download the code into Flash memory by either selecting the
Download to Flash Memory icon £% on the build toolbar or in the
main menu select Flash / Download.

» Wait until the programming is complete. This is indicated by the
"Verify OK" message. The download utility will perform a reset
and the code will execute without further user interaction.

Successful execution of the program will flash the LED D3 with equal
on and off duration but with longer cycles compared to the original
Blinky demo.

Y ou have now modified source code, recompiled the code, created a
downloadable file, and successfully executed this modified code.

Before starting with the following debugging section we need to erase
the external Flash.
* Inthemain puVision3 menu select Flash /Erase.

File Edit Wiew Project Debug [Flash| Peripherals Tools SWCS  Window Help

Loan
ST I B e ;
Fase
£ [E B | §F AR phy & =
[Project workspace * x| Configure Flash Toals, ..

B4 phyCORE-LPCZ294 XFLAS
Ea Startup Code
Startup.s
E-E3 Source Code

- [#] Blinky2.c
TimezZ.c

By C:"PHYhasichpC-LPCZ2294Demos KeilBlinky2'

» The Flash erase status will be displayed at the bottom of the
HVision3 window and take a few seconds.
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4 Debugging

This Debugging section provides a basic introduction to the debug
functions included in the Kell ARM7/uVision3 evaluation tool chain.
Using an existing example, the more important features are described.
For a more detailed description of the debugging featylease

refer to the appropriate manuals provided by Keil.

The pVision3 Debugger offers two operating modes that can be
selected in theProject|Options for Target phyCORE-LPC2292/94
dialog:

* TheSimulator allows PC-based simulation of most features of the
LPC2294 microcontroller without actually having target hardware.
You can test and debug your embedded application before the
hardware is ready. pVision3 simulates a wide variety of
peripherals, including external I/O and timers. The peripheral set is
configured when you select a CPU from the device database for
your target.

» USB-JTAG debugging interface adapters such as Kred
ULINK, allow target-based debugging. With the ULINK interface
you may connect directly to the target hardware using the JTAG
interface. Debugging on the target hardware also enables the
testing of peripheral components of the application and real-time
program execution.

The following examples utilize theJLINK ARM Debugger
environment.
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4.1 Creating a Debug Project and Preparing the Debugger

4.1.1 Creating a New Project

o Start the Keil pVision3 environment and close all projects that
might be open.

e Open the Project menu and create a New Project called
Debug.uv2 within the existing project directory
C:\PHYBasi c\pC-L PC2294\Demos\Keil\Debug
(default location) on your hard drive. Select the Philips LPC2294
in the CPU Vendor Data base list.

» Rename the target of your project within the Project Workspace
window - Filestab into phyCORE-LPC2294 XRAM.

* Rename the file group Source Group 1 as Sartup Code and add
one additional file group named Source Code.

e Add Startup phyCORE-LPC2294.s to the file group Sartup
Code, (In the File of type pull-down menu, select: "Asm Source
file (*.s*; *.src*; .a*)" to seethisfile).

* Add the files Debug.c and Serial.c to the file group Source Code
from within the Pr oject Workspace.

* Your project should now appear as follows:

Praject Wiorkspace - x
| |

EE phyCORE-LPC2294 XRAM
B3 Sturtup Code
Lo Startup_phyCORE-LPCZ204, 5
E-£3 Source Code
- [#] Debug.c
B[] Serial.c

RENIER | @e. | | e |
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» Go to Project / Components, Environment, Books.. from the

menu or select the @ jcon on the toolbar. Select the
Folders/Extensionstab and be sure that Use Keil ARM Tools
under Select ARM Devel opment Tools box is selected.

e Savethe project.

» Double-click on the Debug.c file to open the source code window.

At this point you have created a project called Debug.uv2, consisting
of the C source files called Debug.c and Serial.c and the assembler
file Startup_phyCORE-LPC2294.s.

4.1.2 Setting Options for Target

* In the Select Target pull-down menu make sure the
phyCORE-LPC2294 XRAM target is selected.
» Configure options for target by selecting the Options for Target

icon &% on the build toolbar or right-click on the
phyCORE-LPC2294 XRAM target in the Project Workspace
window and select Options for Target 'phyCORE-LPC2294
XRAM’,
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Configurethe Target Options

* In the Target tab be sure that Xtal is set to 10 MHz, and
Use On-chip ROM (0x0-0x3FFFF) as well as Use On-chip RAM
(Ox40000000-0x40003FFF) are not checked. Set the External
Memory #1 to ROM and #2 to RAM and set the Start and Sze as

follows:
ROM: 0x8100 0000 (Start) 0x0008 0000 (Size)
RAM:  0x8108 0000 (Start) 0x0008 0000 (Size)
%]

Device Target I Dutputl Li$ting| C I Azm I Ly Mi$c| Ly anatel Debugl thilitiesl

tal (k) IR I Big Endian

[ Use On-chip FOM [0x0 - 0x3FFFF)
Operating system: |Mone j [™ Use On-chip Fidt (0240000000 - 0x40003FFF]

Philips LPC2294

— E xtemal b emory
Stark: Sizer Start: Size:
#1: [ROM 7| |nnamunuun IDHEIDIJE!DIJEID #a: |RaM j| |
#2: [Rom =] |nnamanuun IDHEIDIJE!DEIEID #5 R j| |
#3 [Rem = | | #e [Rem ] | |
QK I Cancel | Defaults | Help |

It is necessary to configure the External Memory Sart and Sze
settings so that the combined user code and data does not exceed the
physical size of the RAM. The phyCORE"-LPC2294 standard version
features 1 MByte of external SRAM.
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Configurethe Output Options

In the Output tab be sure that Create Executable, Debug
I nformation and Beep When Complete options are selected.

Options for Target 'phyCORE-LPCZ2294 XRAM" ﬂﬁl

Devicel Target Cutput IListingI C I Azm I L.B.Miscl LALDcatel Debugl Utilitiesl

| Select Folder for Dbjects. .. i Mame of Executable: IDBbUEI

' Create Executable: A=RaM\Debug

¥ Debug Information " Browse nfamation

[~ Create HEX File HEX Format: | j Start: I End:l

Offset: I

" Create Librany: A<RAMYDebug LIB [~ Create Batch File

—&fter Make

¥ Eeep'When Complete [~ Start Debugging

[ Run User Program #1: I Browse. ..

[~ Run User Program $2: I Browse...

I

(] | Cancel | Defaults |

» Click on the Slect Folder for Objects button.
* Browseto thefolder:

C:\PHYBasic\pC-LPC2294\Demos\Kei[\Debug\XRAM.

Folder: I@XH.-‘-‘-.M j = £ Ef-
._f;j Debug
Path: C:APHYE asichpC-LPC22345D emosiFeilhDebug'
Ok |
=4

» Click Ok.
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Configurethe Listing Options

* IntheListing tab, leave the default settings.
o Click on the Select Folder for Listings button.

* Browseto thefolder:
C:\PHYBasic\pC-LPC2294\Demos\Keil\Debug\XRAM.

Folder: IlﬂXH.ﬁ.M j - i gl EEE
_Tr;] Debiig
Path: C:APHYE azichpC-LPCZ2294M\D emoz \K.eil\D ebug'
Ok |
&
» Click Ok.
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* ThelListing tab should appear as follows:

Options for Target "phyCORE-LPCZ294 XRAM x|

Devicel Targetl Output  Listing |E I Azm I L.-’-‘-.Mi$c| L&anatel Debugl thilitiesl

Select Folder for Listings. . I Page Width: |12U _|:;' Page Length: IBE _I:

¥ L Compiler Listing: <P e lst
¥ Condiional [~ Symbals [ #include Files [~ Assembly Code

[ CPreprocessor Listing: \RAMA

¥ assembler Listing: | \=Babdy st

v Conditional v Symbalz Macros: IFinaI expanszion anly ﬂ [~ Cross Reference

Iv Linker Listing: %<FaMAD ebug.map

v Memory Map [+ Public Symbols ¥ Line Numbers [~ Cross Beference
v Local Symbals v Comment Records v Generated Symbols
[ Linker Code Listing: .5<FaM4Debug.cod Iv Librar Symbols

QK | Cancel | Defaults | Help |
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Configurethe Asm Options

* Change to the Asm tab. In the Conditional assembly control
Symbols, Set field, type:  EXTERNAL _RAM . This will set the
LPC2294 MEMMAP register to User RAM Mode, where the
interrupt vectors are re-mapped to static RAM.

Note:
Please refer to the Philips LPC2294 User Manual section "Memory
Mapping Control" for more details.

Options for Target ‘phyCORE-LPC2294 XRAM" x|

Devicel Targetl Dutputl Listingl C Azm |L}'—‘«h~1isc| L}'—‘«Lacatel Debugl Utilitiesl

— Conditional azzembly contral Symbolz

Set |_E><TEHNAL_F|.L‘«M_

Rezet: I

— Macro processor
v Standard ¥ Case senzitive symboks

ek | -

Mizc I
Controls
Azzembler |SET [_EXTERMAL_RAM_] DEBUG PRIMNT[ \<RAMY: |st] EP ﬂ
cohtrol
shritig ;I
] I Cancel Defaults Help |
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Configurethe Debug Options

* Inthe Debug tab, check the Use: ULINK ARM Debugger option.
» Configure the ARM Target Driver Setup by clicking the Settings

button. The ARM Target Driver Setup settings should be as
follows:

ARM Target Driver Setup x|
—ULIME USE - JTAG Adapter —JTAG Device Chain
Serinl No: [00423R7E = IDCODE | Device Mame | IRlen | e
TD0 | (® 0x4F1FOFOF  ARMFTDMIS Core 4 Up |
UUNKVemmWIVZDD |
DI [Matwm
DevbeFamelAHM?
' Automatic Detection |0 COME: I
™ Manual Configuration Device Mame: I
MawJTAG Clock: [1MHz = pod | [Deete | [Updaie]|  1Rler |
—Debug
Cache Optiohg———— 1 Download Options——————————————— Mizc Options—————————————————
¥ Cache Code v ey Code Download [- [
¥ Cache Memaon [~ Download ko Flash

Cancel |

» Click OK to return to the Options for Target window.

* Be sure that the Load Application at Sartup, under the ULINK
ARM Debugger setting, is NOT checked. Loading the application
code and the go till main function are executed by the XRAM.ini
file (see below).

» Add the correct Initialization File by clicking the browse button

) and sdlect XRAM.ini.
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* The Debug tab should now appear as follows:

Options for Target 'phyCORE-LPCZ294 XRAM

Devicel Talgetl Dutputl Listingl C
" Usze Simulatar

Settings |

| fem | LaMise| LA Lacate Debua | Utiites |

(" Use: [UILINK ARM Debugger

j Seftings |

x|

¥ Load &pplication at Startup v Go till main{]

|mitialization File:

| B

[ Load &pplication at Startup

Initialization File:

I.\XF!AM.ini

Resztore Debug Seszion Settngs

™| Gy till main]

Edit.. |

Restore Debug Session Settings

v Breakpoints v Toolbox v Breakpoints v Toolbox

[ ‘watchpoints & P, ¥ ‘watchpoints

v Memary Display Iv Memary Display
CPU DLL: Parameter: Diniver DLL: Parameter:
IS.-’-\.F!M.DLL I-cLF'E22IZID IS!—'«HM.DLL |
Dialog DLL: FParameter: Dialog DLL: Parameter:
|DAF|MF'.DLL |-|:|LF'E2294 |TAF|MF'.DLL |-|:|LF'E2294

)8 | Cancel | Defaults | Help |

» Click OK to save adll the settings.
* Inthemain pVision3 menu select File/ Save All.
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You are now ready to run the compiler and linker using the Make
utility.

toolbar or in the main menu select Project / Build target.

If there are no errors, the code is ready to be downloaded into the
external SRAM for further debugging steps. Before starting the
debugger first open HyperTerminal again using the same settings as
described in section 2.4.2. This allows you to monitor the pri nt f

outputs over the RS-232 port.

4.2 Starting the Debugger

 To start the ARM7/uVision3 debug environment, click on the
debugger icol@ | on thepVision3 toolbar.

* You will see a blue status bar from left to right at the bottom of
your screen indicating the download process of the debug
program.

If a problem occurs during data transfer, an error message will be
displayed. If this should occur, make sure the target hardware is
properly connected to a power supply and the host-PC using the Keil
ULINK device (efer to section 2.2).
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If the data transfer was successful, a screen similar to the one shown
below will appear. The Project window changes to the Register page
and the Disassembly window becomes active. The debug toolbar is
also displayed. In the lower part of the debug screen you will see the
Command and Watch windows.

EDehug - p¥ision3 - [Disassembly] 2 =lol x|
@E\Ie Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help ;Iilll
DEE@| BR[O EE YR Ja# e+ 2 (@ER 0 e @
glRenpdo s @RV EER >
[Project iorkspace - x| 73: int main (void) | ;l
Register IVaIue o 24: unsigned leong x;
= Cument —»0z810001F4 BS500 PUZH {LR}
R0 i) 25: init_serialf(]): ~% Initialize Zerial In
R1 0., 0x510001F6 FOOO BL init_serial (0z510002A8) - Part #1
B2 0 0z810001F8 F857 EL init_serial (0x510002&6) - Part #2
R3 0:0.. 2b; IODIRD = Dx0O0000100; <% P0.8 defined as Out)
R4 0., 0x810001FA 4920 LDR R1,[PC.#0x0080]
RS 040.. 0xB810001FC 4820 LDR RO, [PC,#0x0080]
- RE 0., 0x810001FE 6001 STR R1,[RO,#0x00]
BT a0l 27: PIMZELO &= “0x50000; <% enable TxDO and GPIO Port 0.5 for
e RE 0., 0x51000200 4420 LDR Rz, [PC,#0x0080]
A9 00, — 0x81000202 4821 LDR RO, [PC,#0x0084]
R0 0., 0x51000204 6801 LDR R1,[RO,#0=x00]
AN 0. 0xz81000206 4391 EIC R1,R2
R12 0., 0x51000208 6001 STR R1,[RO,#0=z00]
- R13(5F) 8 28: blink = 0O;
RI4LRI  Ox8. 29:
—RIE[PD) 8., 0x8100020& 2100 MOV R1,#0x00
- CPSR 0:d.. 0:x8100020C  481F LDR RO, [PC.#0x007C1 F
L__[l--cpep e ¥ LLI L
= m ‘ ] | E 2 | Debug @ Disassembly
*| _WDWORD (OxFFEODO04, 0x20001422): =]
| _WDWORD (0xE002C014, 0z0EG049E4):
}
Setup () ## Betup for Running
LOAD XRam~Debug INCREMEWNTAL A Download
3 g, main s Go till main
‘gé ¥
5|AZEIGN BreakDisable BreakEnable BreakFill BreskLlist BreskZet Breskiccess COVERAGE DEFINE DIR Displaylj
3 [E;
For Help, press FL | [ [ [mum Rpw 2

You may need to open, resize and /or move some windows to make
your screen look similar to the screen capture. Y ou can open inactive
windows by choosing the desired window from the View pull-down
menul.

e Change to the Debug.c source window by clicking on the
corresponding tab.

The debugger will run to the 'main’ function and stop automatically.
Notice the yellow arrow pointing to the first command in the 'main’
function. Also notice the program counter (PC $) within the Project
Window — Register page showing the start address of the 'main’
function.
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4.3 Keil pVision3 Debug Features

 The Debugger window toolbar gives access to the following
debug commands: Reset, Run, Stop, Step Into, Sep Over, Step Out
and Run to Cursor line.

Reset

Run

‘ I_ Stop
[ERIEN < Re Rty
Step Into J \

Step Over

Step Out
Runto Cursor line

» The first button on the debugger toolbar is the Reset &
button.

The Reset command sets the program counter to O.

» The button to the right of the Reset button starts the Run
command.

Clicking this button runs the program without active debug
functions. To stop program execution a a desired point, a
breakpoint can be placed before the Run button is pushed.

* The next button on the debugger toolbar isthe Sop e button.

The Sop button interrupts and stops the running program at an
undetermined location.
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 Thefirst button allowing exact control of the program execution is
the Sep Into ® button.

The Step Into command performs the execution of the command
line to which the Current-Satement Arrow -»- points. This can
be a C command line or a single assembler line, depending on the
current display mode. If the command line is a function call, Step
Into jumps to the C function or subroutine, enabling you to explore
the code contained in the accessed subroutine.

« The Sep Over @ button is next on the debugger toolbar.

The Sep Over command executes the command line, to which the
Current-Satement Arrow -#- points. This can be a C command
line or a single assembler line, depending on the current display
mode. If the command line is a function call, the function will be
executed without single stepping into the function.

 Thenext button isthe Sep Out & button..

Sep Out isused to exit afunction you are currently in. Step Out is
very useful if you find yourself in afunction you are not interested
in and need to return quickly to your intended function.

« The last button v on the debugger toolbar performs the Run to
Cursor line command.

The Run to Cursor line command executes the program to the
current cursor position within the code window. This allows use of
the cursor line as atemporary breakpoint.
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4.4

4.4.

Using the Keil pVision3 Debug Features

1 Breakpoints

» Activate the Debug.c file by clicking on the Debug tab.

» Click in the source code, line 37, at
for (x = 0; x < rhythn{blink]; x++)

e Click on Insert/Remove Breakpoint ® to set a breakpoint here.
The red marker on the left-hand side of the selected line indicates
the breakpoint. You can also set a breakpoint by double-clicking
in the desired code line.

18 wunsigned long int rhythm[]={130000, 160000, 120000, 30000, 40000, 20000% ; j

12 unsigned char blink:

2; /:(-:(-:(- main function :é:é:(-:(-:(-:é:(-:é:(-:é:(-:é:(-:é:(-:é:(-:é:(-:é:(-:é:(-:é:(-:é:(-:é:(-:éﬁ:(-:(-:(-:(-:(-:(-:(-:(-ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ/
322 int main (void) {

24 unsigned long x;

25 init_serial(): A% Initialize Serial Interface */

26 ICDIROD = Ox00000100; A% P08 defined as Output L7

27 PINZELO &= ~0Ox50000; A% enable TxDO and GPIO Port 0.5 for LED */

zg blink = 0O;

22 printf("\n'n PHYTEC Debug Demo Ynin™):

2; while (1) { /* Loop forever =

2: IQCLRO = Ox00000100; A * Turn LED On PO, 8 = ) =/ |

36 printf ("LED ON Yr™): A% Print "LED ON" =/
.3? for (x = 0; ®x < rhythm[blink]; =x++) S#* Delay =/

a8 {

= EEN

4z IOSETO = 0x00000100; A% Turn L8 = = -
I‘I I T LEDR Off (PO.& 1) LIJ
Debug |@ Disassemblyl

* Click on the Run icon and the program will run and stop at
the breakpoint.

* Notice that the LED (D3) on the Development Board now
i[luminates.

» Also notice the output message in HyperTerminal that comes from
theprint f statement in line# 30 and #36.

[ ]

Click again on Insert/Remove Breakpoint @ to remove the
breakpoint.
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4.4.2 Single Stepping and Watch Window

* Open the Watch and Call Stack Window from the View pull-
down menu. B

e Click on the Step Into ® iconto enterthef or{} loop.

 The Watch window —Locals tab automatically shows the value
of the local variable. Change the number base from hexadecimal
to decimal by right-clicking on the variable.

= Mame Walue

[ p [p ] Locals A wratch #1 A wiskch #2 A Call Stack

|40t [ MM | | [P

| witabches

» Click Step Over several times and watthe value ok count up.

* As you can see in the source code,ftbe{} loop will end ifx
becomes equal to the first element of the constant fretdhn]
which has the value of 180,000. To leave that function,
change the value of by typingx=179996 in the command line
and press <Enter>. Now repeat clicking $&ep Over until you
leave the wait function.

*[“WDWORD (0zFFEOOOO4, 0z20001422); Al
| _WDWORD (0zE002C014, 0xz0ERD459E4);

}

Setup(): /7 Betup for Running

LOAD XFEam~Debug INCREMEMTAL A Download

g, main S o £1ll main

»x=179996

<C-gtyle expression> wvariable = J{expressionr -| |-

AL [l Build o d f Findin Files | ENN |
—

| Sutput Window
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* Click in the source code, line 44, at blink++ and choose Run to
Cursor line from the debug toolbar. Your program will be
executed until it reaches thisline.

* Noticethat the LED D3 on the Development Board is off now and
anew output message appeared in your HyperTerminal window.

» Asalast example, the constant "rhythm[]" will be evaluated. Go
to source code line #18 where the constant "rhythm[]" is declared.
Right-click on "rhythm[]" and choose the "ADD rhythm to
watch window" -> #1 option. Select the "Watch #1" tab at the
bottom of the watch window. The constant is shown with its
address and a small [+ sign in front which indicates that
"rhythm[]" is an array with a group of array elements. Click the

[+] Sign to expand the view and to see all array elements of
"rhythm[]".

’: Marne Yalue
0311004907 ... ]
....... [D] =000ZBF20
....... [-I ] (00027100
....... [2] 0001040
....... [3] (00013330
....... [4] (=00003C40
- [5] (=00004E 20
"""" <type F2 to edit:

| iatches

ALA T p[rif Locals # watch #1 A wratch #2 4 call Stack §

Li1s Ciz3 | o | | Rw

4.5 Running, Stopping and Resetting

e To run your program without stopping at any time, delete all
breakpoints by clicking on the #® button.

e Click the Run button.

The LED now blinks at changing on/off intervalls.

You can use the Stop @ button to stop program execution at any
time.
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4.6 Changing Target Settingsfor the" Executable Version"

After successfully debugging the program, next change the project
and the target settings in order to create an executable file that can
then be downloaded to and executed out of the Flash memory on the
phyCORE"-LPC2294.

Make sure the program execution is stopped.

Exit the current debug session by selecting Debug|Start|Stop
Debug Session.

We recommend adding a new target to the debug project. This
allows you to use the same C source files but different target
settings to be used for debugging (XRAM) and Flash download
(XFLASH).

Click onthe ® icon in the build toolbar.

Add another target by selecting the New(Insert) icon =l in the
Project targets window. Name the new target
phyCORE-LPC2294 XFLASH.

Click OK to return to the uVision3 window.

In the Select Target pull down menu select
phyCORE-LPC2294 XFLASH.

Configure options for target by selecting t@etions for Target

icon &% on the build toolbar.

Set all target options as describedsettion 3.3 and build the
project.

Download the create®ebug file to the external Flash memory.
For general download procedure information refesetbion 3.5.

Start the HyperTerminal program as describesktion 2.4.2.

The Debug code will start automatically at the end of the
download.

Now you can watch your final debug example execute. The
HyperTerminal will display the status of the LED.
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Document: phyCORE"-L PC2294 QuickStart I nstructions

Document number: L-659 3, June 2005

How would you improve this manual ?

Did you find any mistakesin this manual?
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