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Introduction

1 Introduction to the Rapid Development Kit

This QuickStart provides:

e general information on the PHYTEC phyCORE®-LPC2294 Single
Board Computer (SBC),

e an overview 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 the phyCORE®-LPC2292/94 Hardware Manual for
specific information on such board-level features as jumper
configuration, memory mapping and pin 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™:

e the PHYTEC phyCORE®-LPC2292/94 Hardware Manual

e controller User'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 phyCORE®-LPC2294
in conjunction with the Keil ARM7/uVision3 software
development tool chain

© PHYTEC Messtechnik GmbH 2006 L-659¢ 4 1


mailto:sales@phytec.com
mailto:sales@phytec.com
mailto:sales@phytec.com

phyCORE“-LPC2294 QuickStart Instructions

1.2 Overview of this QuickStart 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) 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 wusing the Keil ULINK and
ARM7/uVision3 software tools

2) 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.

3) 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.

2 © PHYTEC Messtechnik GmbH 2006 L-659 4



Introduction

1.3 System Requirements

Use of this "Rapid Development Kit" requires:

the PHYTEC phyCORE®-LPC2294

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 versiont

the PHYTEC 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:

PR EG

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

D> KEIL

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 The PHYTEC phyCORE®-LPC2294

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®-LPC2294 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.
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The phyCORE®-LPC2294 offers 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 ns internal Flash)

1.5 Gbyte external address space

2 MByte (up to 16 MByte) on-board Flasht

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 0 wait
states!

up to two CAN transceivers (Infineon TLE6250V33)

RS-232 transceiver for two serial interfaces

SMSC 91C111 Ethernet controller with configuration EEPROM

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

I°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

1.

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

e low voltage socket for supply with regulated input voltage 5 VDC
o additional supply voltages 3.3 VDC or 2.5 VDC
e two DB-9 sockets (P1A, P1B) configurable as RS-232 interfaces

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

e simple jumper configuration allowing use of the
phyCORE® Development Board HD200 with various PHYTEC
phyCORE® high-density SBCs

e socket for RJ45 Ethernet transformer module
e one control LED (D3) for quick testing of user software

e 2x 160-pin Molex connector (X2) enabling easy connectivity to
expansion boards (e.g. PHYTEC GPIO Expansion Board)
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1.5 Keil ARM7/uVision3 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 Keil ARMY7 compiler supports all ARMT7-
compatible devices including the Philips LPC2000 devices. For a
complete list of supported ARM7 derivatives go to:

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

uVision3, 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:

e Project management, device setup, and tool configuration

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

o Editor facilities for creating, modifying, and correcting programs
o 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 the C:\Keil\Arm folder, while the pVision3 IDE
Is located at C:\Keil\Uv3. You can start Keil pVision3 by selecting it
from the Programs menu using the Windows Start button. The Keil
uVision3 icon will also be placed on your desktop for easy startup of
the development tools.

© PHYTEC Messtechnik GmbH 2006 L-659¢ 4 4
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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.

Document Outlining that provides a quick overview of complex
source files.

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

The pVision Debugger is limited to 16 kBytes.

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/

© PHYTEC Messtechnik GmbH 2006 L-659 4
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2 Getting Started

What you will learn with this Getting Started example:

¢ installing Rapid Development Kit software

e interfacing the phyCORE®-LPC2294, mounted on the
Development Board, to a host-PC using the Keil ULINK

e downloading example user code in hex-file format from a host-PC
to the internal Flash memory using the Philips LPC2000 Flash
Utility

e 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
program start.exe can be manually executed from the root directory of
the PHYTEC Spectrum CD.

© PHYTEC Messtechnik GmbH 2006 L-659¢ 4 9
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The following window appears:

Spectrum .
All you need for Rapid Development

-

-‘:I:r_lstall Basic Product Files

Install Extended®roduct Files

#_ - g
A Install [lula She
-

Mnre Infurrnatlun

[ maeol

e Choose Install Basic Product Files Button.

e 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 this for all further file and path statements.

We recommend that you accept the default destination location.
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Choose Destination Location

Setup will install the PHYTEC Products in the following folder.

To inztall to a different folder, click browse and select another
falder.

MOTE: “We suggest that you install PHYTEC Products uzsing the
default lacation [which will result in at lzast 5 directary levels).

|f powr wizh ta install to anather location, the path length

zhould nat exceed 8 directary levels. A path of more

than & directony lewvels may nob work,

Changes of the default folder must be considered when following
the QuickStart Instructions |

" Drestination Folder

C:APHYBasic Browse... |

Cancel |

¢ In the next window select your Rapid Development Kit of choice
from the list of available products.

Select PHYTEC products x|

Select the PHYTEL products you want o install, clear the
productz you do not want b inztall

Comporents

|| phyCORE-ATI1ME52004 0K
phyCORE-LFC2234

— D'escription

|nztallz the components for the m
phyCORE-LPC2234

Space Required: RE1Z2 K
Space Available; FRIETE K

< Back | MHext » | 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.
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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 |

['o you want to ingtall the selected documentation
az . pdi-files to wour hard-drive 7

Othenaize pou 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 drive in this case.

12 © PHYTEC Messtechnik GmbH 2006 L-659 4
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If you decide to copy the electronic documentation to your hard-drive,
the documentation for this phyCORE®-LPC2294 RDK will also be
installed to the Kit-specific subdirectory.

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

e In the next window, choose the Keil ARM7/uVision3 Software
Development Tool Chain.
x

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.

MOTE: 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 Ewvaluation 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 pVision3 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 a full version of the Keil ARM?7 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
use in this QuickStart manual. PHYTEC can not guarantee successful completion of these
QuicksStart instructions if a different version of the Keil ARM?7 tools is used.
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e 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.

3 LPC2000 Flash Utility Setup x|

@ ‘Welcome ko the LPC2000 Flash Ukility installation program.
_

Setup cannot install system Files or update shared files if they are in use.
Before proceeding, we recommend that you close any applications you may
be running.

Exit Setup |

e Click OK and follow the Flash Utility Setup instructions.

e 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 has finizhed instaling PHYTEC products on your
computer.

‘You can immediately begin the QuickStart Instructions for the
PHYTELC products.

W ez, | want to begin QuickStart Instructions.

Click Finizh to complete Setup.

< Back I Firizh I
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2.2 Interfacing the phyCORE®-LPC2294 to a Host-PC

Connecting the phyCORE®-LPC2294, mounted on the phyCORE®
Development Board HD200, to your computer is simple.

e Ensure proper jumper settings on the phyCORE® Development
Board as shown in Figure 1.

JP19

]
O|l|||l|]||]||l|l||||]|||Hl|]||||l|l||||ﬂﬂﬂﬂﬂ|||l|]|]|l|||]||l|]||l|l||Dl:| Q
TR ‘
Ly
[5) -89
at il
21
i
N A
I
o o
I

Phytec Messtechmk GmbH - 1179.6
Dev.-Board phyCORE HD208@ 5V
JP41

Figure 1:  Default Jumper Settings of the phyCORE® Development Board
HD200 with phyCORE ®-LPC2294

Note:
If you do not have a Keil 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.
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e 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).

nunN : L :
/1 )
/ LEa I oo 4
” —a
—a
—n
~—3a
W
g —3
it [ i ]
I P —
: £ I
X701

Figure 2:  JTAG Connector X701 on the phyCORE ®-LPC2294 (Bottom View)

e Mount the phyCORE® module, pins-down, onto the Development
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 module'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 Development Board.
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Figure 3:  ULINK Connected to the phyCORE® Module

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

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

e 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: -- +
+5VDC Centelr é‘l?r!ﬁn \ \ B
ﬁ_l]/ > 500 mA R | 3:5mm
GND

Figure 4.  Power Connector
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e 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).

e The phyCORE®-LPC2294 should now be properly connected to a
host PC via the 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 LPC2000 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\LPC2000 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. Typically
PHYTEC Rapid Development Kits are shipped with a blank external
Flash.
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e Start the LPC2000 Flash Utility by selecting it from within the
Programs / LCP2000 Flash Utility program group.
e The LPC2000 Flash Utility GUI will now appear. Here you can
Upload to Flashi, compare Flash, erase the Flash, check that the
chip is erased, specify the connection properties, and read the

device ID.

&% LPC2000 Flash Utility

File Buffer Help

PHILIPS

=101%]

LPC2000 Flash Utility vV2.2.0

— Flash Programming —Eraze / Blank — Communication
Filenarme: . ; Contected To Part:
IE:'\F'HYhasic\pC-LF'l:2294‘\Demos\Keil\Blin | Blank Check &+ Entire Device COM1: hd
" Selected Sectars
Use Baud Hate:

i Execute Cade

Upload to Flazh after Upload

IEIEDD 'I
Start Sector: I 0
Eraze I—

End Sector 14 Tirme-0ut [zec]: |_2

Compare Flash

fl ariual ez et |

 Device Use DTRARTS
Device: |1 pr2oas -] p— Part 1D w0
#TAL Freq. [kHz]: Imugg Device D Boot 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.
Be sure the correct Device is selected as LPC2294 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.

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".

© PHYTEC Messtechnik GmbH 2006
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The following window will appear:

LPC2000 Flash Utility - Reset Me x|

Please reset your LPCZ000 board now and then press QK

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.

20
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2.4 Downloading Example Code with puVision3

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 also manually install the ARM7/uVision3 tools by executing
KARM220.EXE from within the \Software\Keil\Arm directory of
your PHYTEC Spectrum CD. Follow the instructions displayed by the
setup program for manual installation.

Note:

It is recommended to use the Keil tool chain provided on the
accompanying Spectrum CD in order to complete this QuickStart
Instruction successfully. Use of a different version could lead to
possible version conflicts, resulting in functional problems:.

Start the tool chain by selecting Keil pVision3 from within the
programs group: Start\Programs\Keil zVision3 or by double-clicking
on the Keil uVision3 icon on your desktop.

1. Note: If you have a full version of the Keil ARM?7 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
QuicksStart instructions if a different version of the Keil DK-ARM tools is used.
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After you start uVision3, 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.

%Eile Edit “iew Project Debug Flash Perpherals Tools SYCS ‘Window Help

SR K<EIL

IRy

- - SOFTWARE
ject Workspace

IDE for Microcontrollers

Copyright & 1937-2002 Keil Software, Inc. Al rights reserved.
This programm is protected by US and irternational 1aws.

Bl=luw @

= -
b

AT Buitd & Comman: d }, Find in Files { | K|

[ [WRRMW 4

| Dutput Window

241  “Blinky"

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

e Open the Blinky project from the puVision3 menu Project / Open
Project.

e Browse to C:\PHYBasic\pC- LPC2294\Demos\Keil\Blinky.
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o Select the Blinky project.

Select Project File e |

Look jr: I [ Blinky

x| = ®& o BB

iFlash
wFLASH

limks:

File name: IEIink_','

Open I

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

j Cancel |

A

e Click Open.

e In the Select Target pull-down menu be sure

that the

phyCORE-LPC2294 XFLASH target is selected.

K7 Dlinky - pWision3 - [C:\PHYbasic) pC-LPCZ294 Demnos', Keil', Blinky', Blinky £ ]

Bieke gt wiow Browct Oobun Fgh Porohenk Tock SVOS Window bl

LI
gl x

SSHG| ) BB D EE g% %% GNomEe dap -+ éa @R seE s

© 10 %5t A [phycoRtipezzaaaas =] 4
=u| Eyeenenrar

| Prngect Winrkmpace

= T =
[ 24 phyCORE-LPC2204 KFLASH —
B &4 Startup Coda
) startup_phyCORE-LPCZENM.S
=54 Souste Code
) sy c
B [0 Tinec
3 Docurentation .
(=) Mbstract.tat
10| ginelude <LECIZAX.H> Reg.
n
12
13 extern long volatile timeval;
1
1 woid wait (vodd)
1651{ & funct
17 unsigoed leng i
%
L] i = timeval;
il while [{timeval = i) 1= 10); 100m
al)
2
a
M- mxtern vodd init_timer (void):
e
® int main (void)
o=y
=
@ | init_timee(); Ti
0
;| TODIMG = 0x00000100;
u
3 while (1)
H {
6 IOCLRD = 0x00000100; o)
& wait(};
w IOOETD = 0x00000100; 1)
= waitilh:
B/l ) -
0| -
Dr..l! s (%r W =M

=

!

é"l‘hl'l\""‘dcmkwhm Fi
For Help, prass F1

e

=15 TR R
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Build the Project

e Build the target by either selecting the Build Target icon 2] on
the build toolbar or in the main menu bar select Project / Build
target.

e 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.

o If 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...

linking...

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

" SKFLASH-Blinky" - 0 Error(s), 0 Warningi(s).

IILI_I_’Iﬂ

L1c [ T RIw

| Sutput Window

o
iy
i
=%

=

Download to Flash

e Download the code into Flash memory by either selecting the

Download to Flash Memory icon %3 on the build toolbar or in the
main menu bar select Flash / Download.

e The individual steps of the Flash download procedure can be
viewed at the bottom of the uVision3 Output Window - Build tab.

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 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  "Hello"

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 a terminal
program, such as the HyperTerminal program included within
Windows.

e Start the HyperTerminal program within the Programs
/Accessories/Communications bar.

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

Connection Description H

3@" MNew Connection

Enter a name and choose an icon for the connection:

ak I Cancel |
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e Next click on OK. This creates a new HyperTerminal session
named "COM Direct" and advances you to the next HyperTerminal
window. Specify COML1 under the Connect Using pull-down menu
(be sure to indicate the correct COM setting for your system).

R COM Direct

Enter details for the phone number that you want to dial:

Country/region: ILInited States (1) ﬂ

Arga code: I

Phone number; I

Comnect using: I ~ |
)4 I Canhicel |

e Click OK to advance to the next window (COML1 Properties).
e Then set the following COM parameters: Bits per second = 9,600;
Data bits = 8; Parity = None; Stop Bits = 1; Flow Control = None.

COM1 Properties EE
Part Settings |
Bits per second: ISBUU j
Diata bits: IS j
Parity: INone ﬂ
Stop bits: |1 j
Flow contral:

Advanced... | Bestore Defaults |
ak I Cancel | Sl |
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e Selecting OK advances you to the COM Direct—-HyperTerminal
monitoring window. Notice the connection status report in the
lower left corner of the window.

#& COM Direct - HyperT erminal

File Edit “iew LCall Transfer Help
D] 58] o[

[
| | I
Disconnected [Auto detect [Auto detect SCROLL  [CAPS  [NUM [Captuie [Prntec .

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

e 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.

i Hellen - prvesion 3 - (G2 PHY s pe-UPE 2204 Do), Keil, Hillo) Hillo.c] Tk ]
Bl Edt yiow Projoct Dobug Fiph Poppheraks Took SVCS Window ol 181l
AR s hB o |EE om0 AR+ 3 QEELsoFS
&5 69 % 7 4 [phyCOREAPC2204 XILASH =] & 78

[Pt Woshsscn || BT
= 2 phyCORE-LPC2204 WFLASH |

HHE5 Startup Code o
2] Startup_phyCORE-LPCI204.5 M| o
3 Source Code 05| e
+ (4] Holo.c % | e
- ] Send.c o | e

3 Documentation
(] Abwtract bet

W | #include <atdia. b=

1 | #include <LPCZIAX.H>

12

13-

14 woid delay (void)

18

15|  unmigned long x;

7

9 for (x = 0; x < S00000; x++);
18]}

20

2

L extern vold init_serial (vedd); #* Inicielize Serial Interface
7l

H int main (void)

&=

2 init_serial{); F* Initialize Serdal Interface
bl

2| while (1)

e {

0 printt ("Helle World\n");
n delay();

z |

n

u

B[ = WO 0 L 2T B e I

Yoo Ouild [ St | el | ILed |’|ﬂ

Fox Hel, pross F Eien | R |

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

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

target.

e 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.

o |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.

e 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 serial 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 HyperTerminal window following execution of code.

e Click the disconnect icon &lin HyperTerminal toolbar and exit
HyperTerminal.
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3 Getting More Involved

What you will learn with this example:

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

e 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 EXxisting 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.

e Change to the project directory created by the installation
procedure (default location
C:\PHYBasic\pC-LPC2294\Demos\Keil\Blinky?2).

¢ In the text field 'File name’, enter the file name of the project as
Blinky2.uv2 and click on Save.

21 x|
Save i I ) Blinky2 j i ITF =
| J=FLASH

Fil= narne: IEIink_I,IE Save I
Save as lype: IF"n:uieu:t Files [*.uv2) j Cancel |

A
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e 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 simplifies in
this way the project configuration.

P |

Yendor:  Philips

Device:  LPC2234

Family:  ARM

Data baze Description:
£ LPC2105 ;I ARMTTDMI-S bazed high-performance 32-bit BISC Microcontroller with T}';I
£ LPCZ06 28BLE on-chip Flash BOM with In-5ystem Programming [15F) and In-&pplic

. Wectored Interrupt Contraller, External Bus Caontraller,
£ LPC2114 TEKE Rishd, d | C ler, E | Buz C Il
Two UART s, 12C gernial interface, 2 SPI senial interfaces,
€3 LPc211a Twotimers [¥ capture/compare channels],
£ LPC2124 Pk unit with up to B Pk outputs,
£ LPC229 L 8-channels 10bit A0C, 4 &N channels.
£ LPC2194 Real Time Clock, " atchdog Timer, General purpose 10 pins.
£ LPCI12 CFU clock up to B0 MHz, On-chip crystal ozcillator and On-chip PLL
£ LPC2714
£ LPC22g2
£l PRO/PETCETXZ
£ Pa0APITCEA:2 —
Jd _'I_I =
Ok I Cancel

e Click on OK to save the settings.
e The uVision3 dialog box "Copy Philips LPC2100 Startup Code to

Project Folder and Add File to Project?" will appear.
pvision3 x|

@ Copy Philips LPC2100 Startup Code to Project Folder and add File to Project 2

e Click on No to not include this default startup code! The default
startup code provided Dby Keil does not match the
phyCORE-LPC2294 hardware properties. The correct startup file
called startup_phyCORE-LPC2294.s will be added to the project
later.
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3.1.1 Configure the Project Components

e 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.

lsix]

gﬁ\e Edit View Project Debug Flash Perjpherals Tools SYCS Window Help

asdosmBoc|rrenRhR TH#|-su|SeER s ern
@ B b5 \% ﬁ'{‘ITargel] jﬁm

EEE]

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

Open Fils

\ﬁ Rebuild target

[%] Build target F7
Translate File

Stap build

Add Files to Group..,
B Manage Components
Remove Item

Inchude Dependencies

Bl=ae® |

i

3

g

=

H 'Ll
3 [|1ED >
Setup File Extensions, Books and Environment WM W

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

Components, Environment and Books i |

Project Companents I Folders/Extensions | Books |

|-Er0iectTargets: il I |-§l0ups: il I |-Ei|es: x|+
phpCORE-LPC2234 <FLASH W S ource Group 1

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

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

Components, Environment and Books e |

Project Components | FUIderstxtensionsI Booksl

Eroject T argets: |§rnu|:-$: e I |Eiles: x|+ |+
b CORE-LPC 45 Startup Codef |

Set az Current Target | Add Files |
[u]4 I Cancel [efaults |
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e Add another group by selecting the New(Insert) icon in the

Groups window. Name the new group Source Code.
21|

Project Components | FDIdelsf’E:-:tensionsI Buoksl

3% 4| || Groups: 21X 4] ¥ | [Fies X[+ %

by CORE -LPC: FLAS | StartuE Code

Set az Cumrent Target | Add Filez

ak. I Cancel | Defaults

e Select the Folders/Extensions tab.
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QuicksStart Instructions

e Be sure that Use Settings from TOOLS.INI is checked and the path
for the Tool Based Folder is C:\KeilARM\
e Be sure that Use Keil ARM Tools ARM Development Tools is

selected.

Components, Environment and Books

Project Components  Folders/Extensions | Bcu:uk&l

— Developrnent Tool Faolders

W iz Settings from TOOLS. NI

C Source:

Tool Base Folder: IEZ'\KE”'\-‘:\HM'\

C++ Source:

BIM: IE:'\KEiI\.&HM'\BIN’\

Aszm Source:

INE: |

Object:

LIE: |

Librany:

Begfile: I

Document:

N

— Diefault File Extensions:

o

“.cpp

- [N
*.oby

*lib

¥ bt # ki E ke

v Uze Keil AR Tools

[~ Uze GMU Tools

[ Use ARM Tools

— Select ARM Development Tools

Cyghus Folder: |5:WCpanus,

Keil Foot Falder; |C: iR el ARRY

B

Realdiew Folder; |C:4Fragram FilestARRMYWADSYWT_2h

K.eil Foot Folder: |C:4FeilbaRi®y,

-

o]

Cancel | [efaults |

Help |

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

window.

e 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.

36
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3.1.2 Adding Source Files to the Project

In the Project Workspace window - Files tab right-click on

Startup Code and select Add Files to Group ‘Startup Code’.
|F‘roject Wiorkspace - x |
[:| Source Cod
Options For Group 'Skartup Code’
#¥ Rebuild target
[] Build target F7
| Add Files to Group 'Startup Code' ||
& Manage Components
Remove Group "Startup Code' and it's Files
Include Dependencies
L w0000
EAERITBCEER
In the File of type pull-down menu, select: *Asm Source file (*.s*;
*.src*; .a*)". Browse to
C:\PHYBasic\pC-LPC2294\Demos\Keil\Blinky2
and select Startup_phyCORE-LPC2294.s.
Add Files to Group 'Startup Code’ 21|
Loak i Ia Blinky2 j ¢ % Ef-
|1 %Flash
[FiStartun_phyCORE-LPC2294, 5
File name: |Startup_phyEDF|E-LF'E2294 Add
Files of type: I.-’-\sm Source file [* 2% " sre; =.a") j Close |
4
e Click on the Add button and then click Close.

© PHYTEC Messtechnik GmbH 2006 L-659¢ 4

37



phyCORE“-LPC2294 QuickStart Instructions

¢ In the Project Workspace window right-click on the Source Code
group.

o Select Add Files to Group 'Source Code'.

e Browse to C:\PHYBasic\pC-LPC2294\Demos\Keil\Blinky2 and
select Blinky?2.c.

Add Files to Group "Source Code* llil
Look jr: Ilf',\ Blirky2 j - =5 -
) ¥FLASH

[Z] Timez

File name: IBIinky2 add
Files of ype: | C Saurce file [*.c) | Close |
A
e Click on the Add button.
e Select Time2.c.
Lok in: | 2 Blinky2 x|« & e E-
) %FLASH
[Z] Blinkyz
File name:  [Time2 Add
Filez of ype: ICSnurce file: [7.) j Close |
P

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

Project Wiorkspace - X
Proj P |

=-i3

oy CORE-LPC2294 ¥FLASH

F...

- | Qe | Y. ||

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-
readable file.

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

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

\£Blinky2 - pvision3 - [C:\PHYBasic\pC-LPC2294'Demos’Keil\Blinky2} Time2.c] —181x|

[ElFle Edi Visw Praject Debug Flash Peripherals Took S¥CS Window Help == x|
ST f BB Do EE %% Sadles | g aBEE a0 S
£ (4] {4 2 ¢ 4 phyCORE-LPC2204 XFLASH = | & &
[Project Workspace v x| G/~ 7 j
=823 phyCORE-LPCZ294 XFLASH OB kit sttt it A d A A A A A AR A AR A A AR A AR A A AR A A A A A AR AR AR AR AR AR A AR AR AR AR AR E R RS i

["_‘| Startup Code {}-]
[=)-£3 Source Code 10 finclude <LPCZZEE.H» A/ LPC2233 Peripheral Registers

Blinkyz.c "
Time?Z, C:

13 long timeval:

15 /% Timer Counter 0 Interrupt executes each 10ms § 60 MHz CPU Clock */
18 void teO (void) _ irg {

17 ++rimeval:

18 TOIR = 1; Af Clear interrupt flag
10 VICVecthddr = O A4 Acknowledge Interrupt
20 3

23  S# Setup the Timer Counter 0 Interrupt %/
24 void init_timer (void) {

26 TOMRO = 143399; A4 10mSec = 150.000-1 counts

26 TOMCR = 3; A/ Interrupt and Eeset on MRO

27 TOTCR = 1: A7 Timer0 Enakle

2z VICVectiddrO = (unsigned long) tcO; /S set interrupt vector in O

24 VICVectCntlO = Ox20 | 4; A7 use it for Timer O Interrupt

=0 VICIntEnable = 0x00000010; A/ Erable Timerd Interrupt

a1

22

=
[« | I
ENENITEEEE N Time2 |

: 7

Cutput Window

Il i

For Help, press F1 Lrca [ Tl [ R

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

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

e Save the modified file by choosing File / Save or by clicking the
floppy disk icon .
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3.3  Setting Options for Flash Target

Keil includes a Make utility that can control compiling and linking
source files in several 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. puVision3 allows you to set various options with
mouse clicks and these are all saved in your project *.opt file.

e 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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Configure the Target Options

e In the Target tab be sure that the Xtal is set to 10 MHz and Use
On-chip ROM(0x0-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 Size as

follows:
ROM:  0x8000 0000 (Start) 0x0020 0000 (Size)
RAM: 0x8100 0000 (Start) 0x0010 0000 (Size)

x
Device 1arget | Dutputl Listingl C I Azm I L.&Misc:l L.-’-\Loc:atel Debugl LItiIitiesI
Philips LPC2294
%tal MHz] | I Big Endian
[ Use On-chip ROM [0=0 - 0x3FFFF)
Operating system: |Mone j [™ Use On-chip Rk (0240000000 - 0=40003FFF]
External Memaory
Start: Size: Start: Size:
- |HDM | |msnnunuun |nxnuznunuu i |HAM j| |
#2 [Ram =] |0+81000000  {0:00100000 #e [RaM =] | |
83 [Remt =] | | #g: [Fam =] | !
i) I Cancel | Defaults | Help |

It is necessary to configure the External Memory Start and Size
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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Configure the Output Options

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

Options for Target "phyCORE-LPC2294 XFLASH' 2|

Device | Target Dutput | Listing| © | Asm | L& Misc| L& Locate | Debug| Utiiies |

| Select Folder for Objects. .. I Mame of Executable: |B|i”k_'r'2

' Cieate Executable: \=<FLASH Blinky2

¥ Debug Information [" | Erawse nformation
I~ Create HEX File  HEX Fomat: | =] start | End: |
Offzet: I—
" Create Librany: <FLASHBlinky2 LIB [ Create Batch File
~ After Make
v Beep'when Complete ™ Start Debugging

™ Bun User Program #1: I Browse...

I

[ Fun User Program #2: I Browsze...

agK | Cancel | Defailts |

e Click on the Select Folder for Objects button.

© PHYTEC Messtechnik GmbH 2006 L-659¢ 4 43



phyCORE“-LPC2294 QuickStart Instructions

e Browse to the folder:
C:\PHYBasic\pC-LPC2294\Demos\Keil\Blinky2\XFLASH.

Folder. | () #FLASH x|+ & et E-
Path sichpC-LPL2294 DemostK eil\Blinky 2W<FLASH'
ok |
4

e Click Ok. This takes you back to the Options for Target window.
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Configure the Listing Options

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

Options for Target ‘phyCORE-LPCZ294 XFLASH' 5[

Devicel Targetl Output  Listing | C I Asm I LAMiscl L.&Locatel Debugl Utilitiesl

i Select Folder for Listings. . I Page wWidth: |12D _I: Page Length: |55 _Ij

W C Compiler Listing: . S=<FLASHY" Ist
[v' Canditional [~ Symbols [ #tinclude Files [~ Aszzembly Code

[” C Preprocessor Ligting: <FLASHY:

W &ssembler Listing: \HFLASHY Ist
v Canditional ¥ Symbols Macros: |Final expansion only j [ Cross Reference

v Linker Ligting: .*FLASH"Blinky.map

v Memory Map v Public Symbols v Line Humbers [" Cross Reference
v Local Symbols v Comment Records v Generated Symbals
[~ Linker Code Listing: .%<FLASHBlinky.cod ¥ Library Symbols

Ok, | Cancel | Defaults | Help |

e Click on the Select Folder for Listings button.

e Browse to the folder:
C:\PHYBasic\pC- LPC2294\Demos\Keil\Blinky2\XFLASH

Falder: I_)XFL&SH j - cF B2~
Path: Isic\pl:-LF'C2234'\Demos'\KeiI'\BIinky2'~><FL&SH'\
Ok |
A

e Click OK. This takes you back to the Options for Target window.
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Configure the Asm Options

e 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 Asm |L.f-‘-.Misc| L.f-‘-.Lcncatel Debugl Utilitiesl
— Conditional aszembly control Symbols
Set: I_EXTEHNAL_FL.&SHJ
Feszet: I
— Macro processor
¥ Standard ¥ Case sensitive symbols
Include I D
Paths
Mizc I
Controls
ézzembler  |SET _EXTERNAL_FLASH_) DEBUG EP ;I
contral
shiing ;I
Ok, I Cancel Defaults Help |
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Configure the Utilities Options

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

Dptions for Target 'phyCORE-LPC2294 XFLASH' x|

Devicel Talgetl Dutputl Listingl [ I Bam I L.-’-‘«Miscl LALDcatel Debug  Utilities I

r— Configure Flash Menu Command

* Use Target Driver for Flash Programming

LILIME A5k Debugger Settings [ Update Target before Debugging

Irit Fie: J Edit... |

™ Use External Toal for Flash Programming

cgmmand;lLPEm Os_ISP.EXE |
.t’-'«rguments:l"ﬂH" " 30 COM1: 3600 1

I™ Fun (ndependent

0k I Cancel Defaults

e Click the Settings button.
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e In the 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 |
— Diownload Function Rk for Algarithm
LOAD " Erase Full Chin ¥ Program
Fa_ % Eraze Sectors [ Werif Start: IDH-‘iDDDDDDD Size: | 00200
™ Do not Eraze ]
— Programminig Algarithm
D ezcription | Device Type | Device Size | Addrezs Range |
LPC2000 1AP 256kE Flazh On-chip Flazh 248k, 00000000H - DOOTDFFFH
Start: | Size: |
Add | Eemove | (1] | Cancel |

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

ﬂ
D'ezcription | Device Type | Device Size | -
ADUCTOZ Flazh On-chip Flazh B2k,
AMZIF160DT Flazh Eut. Flazh 16-bit 2h
AMZIFI200T Flazh Eut. Flagh 16-bit 4k
AMZ29300BT Flash Ext. Flazh 16-bit 1
Ak 29B00BT Dual Flazh Eut. Flash 32-bit
AT 291024 Flazh Eut. Flazh 16-bit 128k
AT 49401 Bxdd Flazh Eut. Flagh 16-bit 2t
ATHSAMYS 32 Flash O r-chip Flazh a2k
ATH15AMTSE4 Flash O n-chip Flagh Bk
LPCZ000 14P2 128KE Flazh O n-chip Flazh 128k
LPC2000 |4P2 25EKE Flazh O n-chip Flagh 206k,

LPC2000 14P2 512kE Flazh O r-chip Flazh B00k, (-
LPCZ000 14P2 B4kE Flash O n-chip Flagh Bk
LPCZ000 14P 128kE Flazh O n-chip Flazh 120k
LPC2000 [4P 256LE Flazh O n-chip Flagh 248k
M 28w 320CE Flazh Ext. Flazh 16-bit LR ;I

sdd | | Ccancel |

e Click on Add.
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e In the RAM for Algorithm fields, set the Start address to
0x40000000 and address Size to 0x0800 as shown below.

e In the Programming Algorithm window click on the AM29x800BT
Dual Flash device and set the Start address to 0x80000000 and
Size to 0x00200000 as shown below and click OK.

Flash Download Setup - x|
— Download Function Réb for Algorithm
LORD " Erase Full Chip ¥ Program
Fi % ErazeSectors v erify Start: IDH4DDDDDDD Size: |0x0200
" DorotErase | Resst and Run

— Programming Algarithm

D ezcription | Device Type | DeviceSizel Addrezs Range |

LPC2000 14P2 256kB Flash  On-chip Flash 256k 00000000H - O003FFFFH
AM29WE00E T Dual Flash Ext. Flash 32-bit 2M B0000000H - B0TFFFFFH

Start [0x80000000  Size: | 0200200000

| Add I | Remove I | 0k I | Cancel I

e Back in the Utilities tab, select the browse button J in the Init
File: line to add the Flash initialization file.
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e In the 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 llll
Lok i Ilﬂ Blirkyp2 j - ITF E5-
P:{FLASH

File narne: |><Flash Open I
Files of type: [ Ini Files (ini =] Cancel |

[ Open az read-only

A

e Click the Open button.
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The Utilities tab should appear as follows:

Options for Target "phy CORE-LPC2294 XFLASH' ﬂﬂ

Device | Target| Output | Listing| © | dsm | L Misc| LA Locate | Debug  Utiities

— Configure Flazh Menu Camnmand

&' |lse Target Driver for Flash Programming

ILILINK ARM Debugger j ™ Update Target before Debuaging
It Fil: [<Flashin ] Ed. |

" Use Extemnal Tool for Flash Pragramming

Command |LPC210:_ISP.EXE |
Arguments:l"ﬂH" “# $D COM1: 96001

™ FunIndependent

ak Cancel Drefault:

e Click Ok.
¢ In the main 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.

o 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 Code into Flash Memory

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

e Download the code into Flash memory by either selecting the
Download to Flash Memory icon £3 on the build toolbar or in the
main menu select Flash / Download.

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 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.

You 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.

e In the main pVision3 menu select Flash /Erase.
delinkyz wwsions

File Edit Wiew Project Debug FIgsh'Pe;ipheraIs Tools SWCS Window Help

ASH@| % B @ $E owrkad ] §
Erase
£ B2 | 8 X phy d =

|F'roject Wiorkspace - X | Configure Flash Tools. ..

E-5-4 phyCORE-LPC2294 XFLAS
EIE Startup Code
(- Startup.s
EE Source Code
Blirkyz2.c
TimeZ.c

B C:\PHYbasic"pC-LPCZZ94 Demos" Keil',Blinky 2]

e The Flash erase status will be displayed at the bottom of the
uVision3 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 Keil ARM7/uVision3 evaluation tool chain.
Using an existing example, the more important features are described.
For a more detailed description of the debugging features, please refer
to the appropriate manuals provided by Keil.

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

e The Simulator 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 1/0 and timers. The peripheral set is
configured when you select a CPU from the device database for
your target.

o USB-JTAG debugging interface adapters such as the Keil 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 the ULINK ARM Debugger
environment.
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4.1 Creating a Debug Project and Preparing the Debugger

4.1.1 Creating a New Project

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

Open the Project menu and create a New Project called
Debug.uv2 within the existing project directory
C:\PHYBasic\pC-LPC2294\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 - Files tab into phyCORE-LPC2294 XRAM.

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

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

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

Your project should now appear as follows:

|F‘r0ject Workspace - x

EE phyCORE-LPC2284 KRAM
E+E3 Sturtup Code
Startup_phwyCORE-LPC2204,5
E-£3 Source Code
- [#] Debug.c
- [&] Serial.c

" EiFies | = | (e |™pru. |@re. |

56

© PHYTEC Messtechnik GmbH 2006 L-659 4



Debugging

Go to Project / Components, Environment, Books... from the

menu or select the @ con on the toolbar. Select the
Folders/Extensions tab and be sure that Use Keil ARM Tools
under Select ARM Development Tools box is selected.

Save the 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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Configure the Target Options

e 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
(0x40000000-0x40003FFF) are not checked. Set the External
Memory #1 to ROM and #2 to RAM and set the Start and Size as
follows:

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

]
Device 1 anget |Dut|:uut| Listingl C I fm I L.&Misc:l L.-’-‘-.an:atel Debugl Utilitie3|
Philips L PC2294
ﬁtal [MHZ] I I_ Elg Endian
[~ Use On-chip ROM (080 - 0x3FFFF)
Operating system: |None | ™ Use On-chip R&M (0+40000000 - 0x40003FFF)
— Extermnal Memory
Start: Size: Start; Size:
#1: [RoM 7| |uxe1unuunu |cmnnueuunu #4: |Rah j| |
#z [Ram =] |cme1ueuunu |cmnnueuunu #5: R ﬂ| |
#3 [Rem ] | | g [Ram ] | |
0k, I Cancel | Defaults | Help |

It is necessary to configure the External Memory Start and Size
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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Configure the Output Options

Options for Target ‘phyCORE-LPCZ2294 XRAM'

Devicel Target Clutput | Listingl C

| Asm I L&, Miscl LALDcatel Debugl Utilitiesl

| Select Folder for Objects. .. l

Mame of Executable: IDBbUQ

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

21

% Cieate Executable: | <RAMYDebug
v Debug Information [~ Browse Information
[~ Create HEX File HEX Format: | j Start: I End: I
Offset: I
" Create Librany \*FéMyDebug LIB [~ Create Batch File
—After Make
¥ BeepWhen Complete [ Start Debugging
™ Run User Program #1: I Browse... |
[~ Bun User Program #2: I Browse. . |
(14 | Cancel | Defaults |

e Click on the Select Folder for Objects button.
e Browse to the folder:

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

Browse for Folder

2|
Falder: I@XHAM ﬂ = c Ef-
E’] Debug
Path: C:APHYB azichpC-LPC2294\Demosh K eil.D ebug’
Ok |
v
e Click Ok.
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Configure the Listing Options

e Inthe Listing tab, leave the default settings.
e Click on the Select Folder for Listings button.

e Browse to the folder:
C:\PHYBasic\pC-LPC2294\Demos\Keil\Debug\XRAM.

Folder: | (3 %RAM -]+ & e BE-
._l?J Debug
Path: C:APHYB azichpC-LPC2234N\Demoz\KelhD ebug'
Ok |
A

e Click Ok.
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e The Listing tab should appear as follows:

x
Devicel Talgetl Output - Listing | C I Aam I L.-’-‘«Miscl LALDcatel Debugl Utilitiesl
Select Folder for Listings... I Page 'width: |120 _:I Page Length: |E5 _l;'

[¥ C Compiler Listing: . Se<Ramy” lst
v Conditional [~ Symbals [ Hinclude Files [ &ssembly Code

[™ C Preprocessor Listing: . S<RAMY"

v &ssembler Listing: . \<RAMA st

¥ Conditional ¥ Symhbals Macros: IFinaI expanzion only j [” Cross Reference

¥ Linker Listing: .%<Rak*\Debug.map

v Memom Map v Public Sypmbals ¥ Line Mumbers [ Crosz Beference
W Local Symbols ¥ Comment Records W Generated Symbols
[ Linker Code Listing: . %<F&h4\Debug.cod W Libramy Symbols

0k | Cancel | Defaults | Help |

© PHYTEC Messtechnik GmbH 2006 L-659¢ 4 61



phyCORE“-LPC2294 QuickStart Instructions

Configure the Asm Options

e 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' |
Devicel Targetl Dutputl Listingl C RS |LAMi$c:| LALu:u:ateI Debugl Utilitie3|
— Conditional aszembly control Symbols
Set I_EXTEHNAL_HAM_
Beszet: I
— Macro processor
¥ Standard W Case sensitive symbols
Include
Paths I J
Mizc I
Caontrals
dzzembler  |SET LEXTERMNAL_RaM_] DEBUG PRIMT[ M<Rahy: st EF ;I
cantrol
shring ;I
Ok I Cancel Defaults Help |
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Configure the Debug Options

¢ Inthe Debug tab, check the Use: ULINK ARM Debugger option.

e 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

—ULIME USE - JTAG Adapter

Serial Ma: IUD423F|?E vl
LILIME Wergion: I‘J2.EIEI
Device Family: Ia’-‘l.FEM?

tax JTAG Clock: |1MHz ~

—JTAG Device Chain

x|

IDCODE | Device Name | IR len | e

TOO | @ 0xdFIFOFOF  ARMTTOMIS Core 4 Up |

Ol DCIWI"Il
% Automatic Detection | CODE: I
" Manual Configuration Device Mame; |
Add | [elete | Updatel [F len: I

—Debug
Cache Optiong
¥ Cache Code
v Cache Memom

— Download Options
v ey Code Download
[~ Dowrload to Elash

Mizc Options
’7 ¥ Use Beset at Startup

Cancel |

e Click OK to return to the Options for Target window.
e Be sure that the Load Application at Startup, 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).

e Add the correct Initialization File by clicking the browse button J
and select XRAM.ini.
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e The Debug tab should now appear as follows:

Options for Target 'phyCORE-LPC2294 XRAM

Devicel Targetl Dutputl Li$ting| [

" Use Simulator Settings |

| Asm | LaMisc| LiLocate Debua | Utiities |

X

& Use: [UILINK ARM Debugger

j Settings |

v Load &pplication at Startup v Go till main]

Initialization File:

| |z |

™ Load &pplication at Startup

|nitialization File:

™ Go bl mainl]

I.\KH#—'«M.ini

Edit... |

Restare Debug Session Settings Restore Debug Session Settings

¥ Breakpoints ¥ Toolbox ¥ Breakpoints ¥ Toolbox

¥ “wWatchpaints & Pé, v “wiatchpoints

v temon Dizplay v temon Display
CPU DLL: Farameter: Diriveer DLL: Parameter:
ISAHM.DLL I--:LF'I:22EIIZI ISAFIM.DLL |
Dialog DLL: Parameter: Dialog DLL: Farameter:
IDAHMF‘.DLL |-pLP|:22a4 IT;’-':.F!MF'.DLL |-pLP|:2294

ok | Cancel | Defaults | Help |

e Click OK to save all the settings.

In the main pVision3 menu select File / Save All.
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You are now ready to run the compiler and linker using the Make
utility.

e Build the target by either selecting the build icon 2! on the build
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 printf
outputs over the RS-232 port.

4.2 Starting the Debugger

e To start the ARM7/uVision3 debug environment, click on the
debugger icon [& on the pVision3 toolbar.

e 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 (refer 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.

k# Debug - p¥ision3 - [Disassembly] =l0j x|

[E File Edit View Project Debug Flash Peripherals Tocls SYCS Window Help =& x|

EHE| BB D |EE %% % @ “lg | e = | S |[@ B o o
S EHOMPOU|sHE|[RTEEDE®E

Project Workspace ~ Z3: int main [void) { |
FRegister Walue |~ 24: unsigned long x;
- Cumrent —:0z810001F4 BS0O0 PUSH {LR}
RO 8. 25 init serial(): #% Initialize Serial I
—— 080, 0z810001Fe  FOOO EL init_serial (0x81000248) - Part #1
e 0s0 0x810001F8 F857 EL init_serial (0x81000228) - Part #2
A3 0:0... 2b: IODIRD = Ox00000100; <% P0.8 defined as Out;
—— 0x0 0xB810001F& 4920 LDR R1, [PC,#0=0080]
RS 0:0... 0z810001FC 4820 LLR RO, [PC,#0=0080]
R 0x0... 0x810001FE 6001 S5TR R1, [RO,#0=00]
A7 040 27: PIMNSELD &= ™0=z50000; #% gnable TzDO and GPI0 Port 0.8 for
—— 0x0... 0x81000200 4A20 LLR Rz, [PC,#0=0080]
- 0s0., — 0xB81000202 4821 LDR RO, [PC,#0x0084]
R0 080, 0z31000204 6801 LLR R1,[RO,#0=00]
e AN 0s0 0xB81000206 4391 BIC R1.R2Z
B2 080, 0z81000208 6001 STR R1,[RO,#0=00]
- R13[5P) i 28: blink = 0;
RI4ILR) D 249:
- R15 P i 0x8100020& 2100 MoV R1,#0=00
¥ CFSR Oxd. .. 0:z8100020C  481F LDR RO, [PC.#0=007C1 F
L [ cpep [V LLI L
E © | 4 | & ‘ Debug (B} Dissssembly
*||_WDWORD (0xFFEOOOO4, 0x20001422); =l
' _WDWORD ( 0xED02C014, Ox0OEGO49E4):
}
Setup(); <7 ZBetup for Running
LoaD XRam“Debug INCREMENTAL <7 Download
z g, main <4 Go till main
‘gé >
5| AZ3IGH BreakDisable BreakEnable BreakFill Breasklist BreakZet BreakAccess COVERAGE DEFINE DIR DiSplay'ZI
5 [

For Help, press F1 [ [ [ e [ R s

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

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

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

Reset

Run

‘ |— Stop
[ERIEN R R RTY
Step Into —l \

Step Over

Step Out
Run to Cursor line

e The first button on the debugger toolbar is the Reset |g
button.

The Reset command sets the program counter to 0.

e 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 at a desired point, a
breakpoint can be placed before the Run button is pushed.

e The next button on the debugger toolbar is the Stop e
button.

The Stop button interrupts and stops the running program at an
undetermined location.
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The first button allowing exact control of the program execution is
the Step Into ®  button.

The Step Into command performs the execution of the command
line to which the Current-Statement 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 Step Over &

button is next on the debugger toolbar.

The Step Over command executes the command line, to which the
Current-Statement 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.

The next button is the Step Out ®  button..

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

The last o button 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 a temporary breakpoint.
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4.4 Using the Keil pVision3 Debug Features

4.4.1 Breakpoints

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

e Click in the source code, line 37, at
for (x = 0; x < rhythm[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.

12 unsigned long int rhythmw([]={ 150000, 160000, 120000, 30000, 40000, 20000} ; ZI

19 unsigned char blink;

2; /:(-:(-:(- main function ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁ/
322  int main (void) 1

24 unsigned long x;

25 init_seriall(): A% Initizlize Serial Interface #7

26 ICDIROD = O=x00000100; A% P08 defined as Output S

27 PIMSELO &= ~0Ox50000; /* enable TxDO and GPIO DPort 0.8 for LED */

28 hlink = 0;

gi printf (™ n'n PHYTEC Debug Demo ‘nin™):

2; while (1) { /% Loop forever Ed

2: IOCLRO = 0x00000100; /% Turn LED On (P0.§ = 0) = -

36 printf ("LED CN “r™): /* Print "LED OR" Ed
.3'.-' for (x = 0; x < rhythm[blink]; x++) /% Delay #/

38 {

-

4z IOSETO = 0x00000100; A% Turn L8 = £ A
I‘I I b LED Off (ro. &8 1) LI_I
Debug |@ Dizazzembly |

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

e Notice that the LED (D3) on the Development Board now
illuminates.

e Also notice the output message in HyperTerminal that comes from
the print £ statement in line # 30 and #36.

e 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

Click on the Step Into ® icon to enter the for {} loop.
The Watch window — Locals tab automatically shows the value of
the local variable x. Change the number base from hexadecimal to
decimal by right-clicking on the variable.

®| Mame Walue

]

+

([l r1r Locals 4 wiatch #1 A viestch #2 A Call Stack [

|L:40Cia [ Mum | | Ry

Click Step Over several times and watch the value of x count up.
As you can see in the source code, the for{} loop will end if x
becomes equal to the first element of the constant field rhythm[]
which has the value of 180,000. To leave the wait function,
change the value of x by typing x=179996 in the command line
and press <Enter>. Now repeat clicking on Step Over until you
leave the wait function.

_WDWORD (0xFFEOQOOO4, 0x20001422); -l -
_wDWORD (0zE002C014, 0x0E6&049E4);

i
Setup(): # Setup for Running

LOAD XRam~Debuy INCREMENTAL /7 Dowmload
g, main 47 Go till main

[ Cutput Window

»>x=179996
{C-style expression> wariable = {expression> |
L >0 |

<[> T5]\ Buld ) comman d j Findin Files [
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e 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 this line.

e Notice that the LED D3 on the Development Board is off now and
a new output message appeared in your HyperTerminal window.

e As a last 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([]".
’: ET Yalue
0x811004907[ ... ]
....... [D] |:|:-:|:||:||:|25 FED
....... [1] O=00027100
....... [2] (=000104co
....... 13 (=0007 3230
....... [4] O=00003C40
- 5] O=00004E 20
"""" <type F2 to edity

| Wratches

ATATr[HT Locals f watch #1 4 wiatch #2 3 Call Stack §

L:ts C:23 | UM | | R

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 E button to stop program execution at any
time.
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4.6 Changing Target Settings for 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.

e Make sure the program execution is stopped.

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

e 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).

e Click on the '@ icon in the build toolbar.

e Add another target by selecting the New(Insert) icon 2l in the
Project targets window. Name the new  target
phyCORE-LPC2294 XFLASH.

e Click OK to return to the pVision3 window.

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

e Configure options for target by selecting the Options for Target

icon &% on the build toolbar.

e Set all target options as described in section 3.3 and build the
project.

e Download the created Debug file to the external Flash memory.
For general download procedure information refer to section 3.5.

e Start the HyperTerminal program as described in section 2.4.2.

e 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®-LPC2294 QuickStart Instructions
Document number: L-659_ 4, August 2006

How would you improve this manual?

Did you find any mistakes in this manual? page
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Customer number:
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Return to:
PHYTEC America LLC
203 Parfitt Way SW, Suite G100
Bainbridge Island, WA 98110
Fax : (206) 780-9135
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