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1. Introduction

Running YL-LPC2294 on RVDK 2.2 For Philips

This YL-LPC2294 Development Board Quick Start Guide provides:

General information about YL-LPC2294 Development Board hardware features such
as memory, external peripheral configuration, jumper setting, packaging, etc.

Brief introduction of ARM’s RealView Development Kit (RVDK) version 2.2 for Philips
and RealView ICE Micro Edition (RVI-ME).

Instructions on how to execute sample programs on the YL-LPC2294 Development
Board and program sample code into the internal flash using RVDK, in conjunction
with Philips LPC2000 Flash Utility for internal flash programming, and GUI utility
DNW (included in the CD package) for external flash programming through YL-
LPC2294 BIOS running in internal flash.

Sample Software and Windows testing utilities associated with the Development
board.

2. YL-LPC2294 Development Board

uCDragonQSG

The YL-LPC2294 development board offers the following features:

MCU: Philips 16/32-bit LPC2294 ARM7TDMI-S with 256 kB built-in program Flash,
16 kB internal RAM, external Memory Bus, RTC, 8x10-bit ADC, 2xUART, 4xCAN,

I°C-bus, SPI, 2x32bit Timers, 7xCCR, 6xPWM, WDT, 5V tolerant I/O, up to 60MHz
operation.

512 kB RAM on-board (External RAM)

2 MB on-board Flash (External Flash, SST39VF1601)

Standard 20-pin JTAG connector for both debugging and flash programming
External USB port (PIDUSB D12)

Powered through USB port or external 5V DC supply

Two CAN connectors (with external PCA82C250/1 CAN Transceivers)

Two RS-232 connector for serial Interfaces

LCD Module

Eight push buttons

Eight LEDs

PWM Beeper

CF Card Connector (true IDE Mode, not populated.)

Two on-board voltage regulators: 1.8 VV and 3.3 V with up to 800 mA current
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For more details on LPC229x family microcontroller such as data sheet, User's Manual,
application notes, utilities, please refer to below link at:

http://www.standardics.philips.com/products/mcus/all/~LPC2294/#LPC2294

2.1 YL-LPC2294 Package specification

1. Hardware specification

Item Description
Processor LPC2294 (up to 60MH2)
Internal RAM 16k Bytes
Internal Flash 256 kB
External RAM 512 kB
External Flash 2 MB
LCD Module 128x64
Two CAN connector | On-chip
USB Slave PDIUSBD12
Two RS232 MAX3242 and MAX232
connector

2. YL-LPC2294 development kit contents

Iltem Description

Main Board YL-LPC2294 Board

RVI-ME ARM'’s RealView In-Circuit Emulator

CD Include RVDK IDE, sample software, utility, and
Documentation

Cables Serial cable (cross)
USB cable x 2
JTAG Cable between RVI-ME and main board

2.2 Jumper Setting

For configuration purposes, the YL-LPC2294 has four jumpers. Some of them have been
installed prior to delivery.

The jumpers (J=solder jumper) have the following functions:
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Symbol Default Setting Alternative Setting
JP1 1+2 (INTRE_BOOT): Boot from | 2+3 (EXTRE_BOOT): Boot
Internal Flash from External Flash
JP2 Open (Not installed)
(RESET_EN)
JP3 Open: ISP disable Close: ISP enable
(ISP_EN)
JP4 1+2 (EXT_POWER): Power 2+3 (USB_POWER): Power
through USB port* through External 5V DC
supply

*' The label mask on the board is reversed.

- ER

T T
! ER_BUOT
R KBS CES

1

2
At

2.3 External Memory Banks

The Philips LPC2292/94 microcontroller provides up to four Chip Select signals
(CSO0 to CS3) for easy selection of external peripherals or memory banks. All the
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chip select signals are used. CS0O (bank 0) is used for 2 MB external Flash,
SST39VF1601 on U7. CS1 (bank 1) is used for 512 kB external RAM,
IS61LV51216-12T on U6. CS2 (bank 2) is used for optional Ethernet device U13
(not populated), CS3 (bank 3) and some address lines are used for selecting
D12 USB and LCD module on U16 and U17, as well as for expansion connector.

AHF Peripherals

WPB Perpherals

free usable memoary area at /C33

opfional Ethemet device at /032

Up to 3MB ext. RAM at /51

Up to 16MB ext. FLASH at /CS0

remapped Boot Block

Reserved

J16KB On-Chip Static RAM

optional 128kB On-Chip Non-volatile Memaory

optional 128kB On-Chip Non-volatile Memory

DxFFFF FFFF

0xF00a 0000

0xE000 0000

03400 0000

0x3300 0000

DxE200 0000
Dx8100 0000

Dx8000 0000

0x4000 1FFF
{04000 0000

(0x0004 0000

00002 0000
{00000 0000

2.4 External Memory Registers and Address Range

The following table shows the pre-defined address ranges for the individual /CS

signals (banks) and the corresponding bus configuration registers:

Bank Address Range Configuration Register
0 8000 0000 — 80FF FFFE BCEGO
1 8100 0000 — 81FF FFFF BCFGI
2 8200 0000 - 82FF FFFF BCFG2
3 8300 0000 - 83FF FFFF BCFG3

uCDragonQSG
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2.5 Extended User Pin Map

YL-LPC2294 provides a 50-pin connector (CN3) which allows users to connect
external devices to Philips LPC2294 MCU. In addition to the VCC and ground
signals, all the 16 data lines D0-D15, address lines A1-A22, Write Enable (WE)
and Output Enable (OE) pins of LPC2294, and CS3 pin, are routed out the
connector. The next Table provides an overview of the extended user pins.
Please refer to the Philips Data Sheet for more details on the functions and
features of MCU signals and port pins.

Pin Number | Signal I/O Description

1,2,3 VDD5V, VDD3V3, |- Voltage input +5V,Voltage
GND input 3.3V,Ground 0V

45 P0.29/AIN2, I/O Port PO of the
P0.28/AIN1 microcontroller,

(Alternative function:
analog inputs AIN1, AIN2)
6 PO0.20/EINT3 I/O Port PO of the
microcontroller,
(Alternative function:
External Interrupt EINT3)
7.8 P3.28/AIN7, I/O Port P3 of the

P3.29/AIN6 microcontroller,
(Alternative function:
analog inputs AIN7, AING)

NGCS_USER (@] /CS3, Chip Select #3

10 BUF_OE @] Output enable signal of
the microcontroller

11 BUF_WE @] /WR signal of the
microcontroller

12 BUF_nRESET O Reset Signal Output of YL-
LPC2292

13~34 ADDR1~ADDR22 /O Address line of the
microcontroller

35~50 DATAO~DATAI15 /O Data line of the

microcontroller

The other group of Extended User Pins on JP5 (30 pins)

Pin Number Signal 1/0 Description
1,2,3,4,5 GND - Ground 0V
6 P028/AIN1 /O Port PO of the

microcontroller,
(Alternative function:
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analog inputs AIN1,
AIN2)

7,8 P3.29, P3.28 I/0 Port P3 of the
microcontroller,
9,10,11,12,13 P2.27, P2.26, P2.25, I/O Port P2 of the

P2.24, P2.23 microcontroller,
14,15,16,17,18,1 | P1.19, P1.25, P1.22, Port P1 and P2 of the
9,20 P1.21, P1.20, P1.17, microcontroller,

P0.22
21 PO.20/EINT3 /O Port PO of the

microcontroller,
(Alternative function:
External Interrupt EINT3)
22,23,24,25,26 VDD3V3 - Voltage input 3.3V
27,28,29,30 VDD5V - Voltage input 5.0V

3. Getting started

3.1 How to start YL-LPC2294

This section introduces how to start YL-LPC2294.

1) Ensure proper jumper settings on the YL-LPC2294 Development Board as
below:

JP1 jumper: 1+2 (INTRE_BOOT), boot from internal flash

JP2 jumper: open, N/A

JP3 jumper: open, ISP Disabled

JP4 jumper: 1+2 (EXT_POWER), powered through USB port (label
reversed)

2) Connect the RS-232 interface of your computer to the DB-9 RS-232 interface
(COM1) on YL-LPC2294 Development Board using the included serial cable.

3) Run the Windows based serial utility, DNW, included in the CD or you can
download from Philips Website, on a PC with the following setting:
115,200/8/N/1, no flow control. (Please note, USB Port functionality on the
DNW is not yet available.)

4) The sample BIOS program has been pre-programmed on the YL-LPC2294
Development Board. After DNW starts, click “Serial Port”, select “Connect”,
then push the red reset button on the board again. When the BIOS starts to
run, all the LEDs blink, the LCD module displays “Philips LPC229x,
www.semiconductors.philips.com”, and the DNW utility displays as follows:

uCDragonQSG © Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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| DN¥ v0.50& [CON1; 115200bps] [USB:x]  [C|[E][K]

Serial Fort USE Port Configuration Help

63636 3636363636 36 363633636 3363633636 W 36363333 WKW ENH

BIOS for YL-LPC2292 Board U3.808
Http:#/wuww . uCdragon.com

¥ 0k * %
¥ ok ok %

336 3E 3636 36 3636 3 3636 36 3636 3 3636 3636 I 3636 3 3636 I 3636 3636 I I
Hor Flash ID is: 234B@OBF,SST39VF1661 Found
Serial baud : 115,208

Program save address BxBO0000088

Program run address 8x810808080

W

3.2 Programming BIOS into Internal Flash

If, for whatever reason, the internal flash has not been programmed, and/or has
been erased, there are several ways to reprogram the application image into the
internal flash of LPC2294:

e Using Philips Flash Utility via UART
e Using RVDK v2.2 for Philips Flash Utility via JTAG. (To be described in
the section later)

The Philips Flash Utility can be found under:
http://www.standardics.philips.com/products/mcus/all/~LPC2294/#LPC2294

After installation, change the jumper setting: JP3: Close, ISP Enabled, make
sure RS-232 cable is still connected between the PC and YL-LPC2294, and
neither PC Hyper Terminal window software nor DNW utility should be open,
then, push the red reset button to reboot the board.

To start the Philips Flash Utility, simply double click “LPC210x_ISP.exe”, and the
ISP program will appear as shown below.

© Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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[ 2 | PC2000 Flash Utility

PHILIPS

Flazh Programming

Filznarne;
|E:'\F'hilips\FND2294\Ipc229>:8 ample 0BSLF

LPC2000 Flash Utility Vv2.2.2

Eraze / Blank

(& Entire Device

bl St (" Selected Sectors

Execute Code
Upload ta Flash v
after Upload Start Sectar:
Eraze [ 12
I:Qmpa[e Flazh M anual Rezet | e Eliee:
Device
Device: || poozge - Part |0
Fh;ad
HTAL Freq. [kHzl 14745 Device ID Eoot Loader ID:

Communication

Connected To Paort:

COM1:

Llze Baud Fate:

115200

Time-Cut [zec]: ’_E

Use DTR/ARTS

for Feset and
o Boot Loader

Selection

| (x|

-

b4

Just use the setting above and make sure “Use DTR/RTS for Reset and Boot
Loader Selection” is checked. The YL-LPC2294 Development Board BIOS

sample image can be found under

“YL_LPC229X_BIOS/Release/YL_LPC229X_BIOS.hex”. Browse and select that
file name under “Flash Programming”, then click “Update To Flash” to program
the BIOS into the LPC2294 internal flash. You will see the file upload progress in
the lower bar of the Flash Utility window. When complete, the bar will indicate
“File Upload Successfully Completed”.
Once the flash program is finished, make JP3 (ISP_EN) OPEN to disable ISP.
Reset the board. The BIOS sample image will be executed, and DNW should be

seen as in Chapter 3.1

Warning: Don’t forget to CLOSE JP3 jumper to enable the ISP, if you want
to run the Philips ISP Flash Utility again.

Program code into external Flash by BIOS

This section will introduce how to download sample software into external flash

on YL-LP2294 development board.

1) Once the BIOS program runs, from DNW, type in “help” to see a list of
the commands, and type in “comload” command under the prompt
symbol “/>" and press “Enter” key.
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Sl DAY w0.50A  [CON1, 115200bps] [USB:x] =13
Serial Fort WUSE Port Configuration Help

L
3* 3
* BIDS for YL-LPCZ2292 Board U3.88 *
* HEtp:IZ//vww . uCdragon.com *
3 3*E
Hor Flash ID is: 234B896BF ,SST39UF1681 Found
Serial baud : 115,208
Program save address Bx800008400
Program run address @x818000084
A >help
help = —-————- show this list
clock ———-—- show system running clock
comload  —————-— download file by uart
comrun - ————— download file by uwart and run
prog = —————- program fFlash
run 00— run program
W

—

2) Click “Serial Port-->Transmit” on the DNW, then select “LED_External.bin”
(Sample LED blink code on YL-LPC2294) file to download from below:
\LED\Release\LED_External.bin. When the download is complete, message
“Received xxx bytes success” will be shown as below.

= DRY, w0. 504 [CON1, 115200bp=] [USE:x]

Serial Port USE Fort Configuration Help

BIOS for YL-LPC2292 Board U3.88
Http://uwuww . uCdragon.com

¥ % %k %
¥ % &k %

Nor Flash ID is: 234BOBBF ,SST39VUF1661 Found
Serial baud : 115,288
m save address Bx308808808

NHow download file from uvart® to 0x81800008.._.

Eeceiued 818 bytes successj
\> w

3) Type in “prog 80000000” command under the prompt symbol “/>", and
press “Enter” Key, right after next prompt “Are you sure? [y/n] “, type in
“y” to confirm, Then, the sample program is programmed into the
external Flash (SST39VF1601). As mentioned earlier, the external flash
is on external memory bankO, its address range is from 0x8000 0000 to
0x8020 0000. Once the programming is complete, it will return message
“OK” on DNW.
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: BIOS for YL-LPC2292 Board U3.@@ :
* Http://wwu.uCdragon.com *

Nor Flash ID is: 234BA@6BF,SST39UF1681 Found
Serial baud : 115,288

Program save address 8x80000880

Program run address 8x81000088

\>comload

Now download file from uart® to Bx81060800...

Received 818 bytes success

\>proq 86600088

program flash begin EB0x800006808, from ram data
|[RBx810008808, size = 2,872Bytes

Are you sure? [ysn] y

Program 8x80000008 0k

b9

4) Change the jumper setting, close JP1 jumper 2+3 (EXTRE_BOOT) to
external reboot, then press the red reset button. After reset, the system
will boot from external Flash, and the LED example will result in LEDs
D1~D8 on the Development Board blinking on and off in a circular fashion
at equal intervals.

Warning: Don’t forget to change the JP1 jumper back to default setting

INTRE_BOOT position, if you want to resume the program executing from
the internal flash.

4. Function of YL-LPC2294 BIOS

4.1 List of BIOS functions

Below is a list of these commands in the YL-LPC2294 BIOS.

help: Show list of the commands.
clock: Show clock information, such as the frequency of the crystal, system
clock, CCO, and VPB.
comload: Download file through UART.
Usage: comload [external SRAM addresss1]

uCDragonQSG © Koninklijke Philips Electronics N.V. 2005. All rights reserved.
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For example: “comload 81000000" or “comload” (default address
0x81000000)

Download file through UART then run

Usage : comrun [external SRAM address]

For example: “comrun 81000000” or “comrun” (default address
0x81000000)

Program flash

Usage: prog [external flash address] [external SRAM address] [length]
For example: “prog 80000000 81000000 10000”

To simplify the process, to program the code into flash, only specify
external flash starting address as: “prog 80000000”

Run program

Usage: run [external SRAM address]

For example: “run 81000000”

5. RealView Development Kit For Philips

uCDragonQSG

5.1 Overview

RVDK for Philips 2.2 consists of the software development tool chains, compiler,
linker, debugger, and RealView ICE Micro-Edition. It enables you to write, build,
and debug applications for Philips ARM architecture-based RISC processors. It
is specifically designed for Philips microcontrollers, and is not compatible with
ARM microcontrollers from other vendors.

RVDK 2.2 supports the compilation of C and ARM Assembly source files and
debugging on Philips’ ARM based processors exclusively. RVDK is supported on

Windows 2000 and Windows XP Professional operating systems only.

RealView Debugger v1.8, together with RealView ICE Micro Edition v1.1 has a
user- friendly graphic user interface that enables you to debug your embedded
application programs and have complete control over the flow of the program
execution so that you can quickly isolate and correct the errors.

For more details about RVDK For Philips 2.2, please refer to “RealView®
Developer Kit for Philips, Version 2.2, Getting Started Guide”.

5.2 Getting started with RVDK

Using the USB cable included in the package to connect between PC and RVI-
ME first, then connect the 20-pin JTAG cable between the RVI-ME and YL-
LPC2292 Development Board. After the installation of the RVDK tool chain and
USB driver for RVI-ME, you can start the RealView Debugger v1.8 by double
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clicking from “ARM/RealView Development Kit v2.2 For Philips/RealView
Debugger v1.8". Debugger will be shown as below.

Fe RYDEBUG<YL | PC229X BIOS>

M Flc Edit Yiow Target Project Buld Debug Tools Help

[Ded &) aa LR oraee 0 1308l 282 5|6 &

File [$NO_SOURCE Find | 1 1| Line -
ot comnected - no PC or scope E'IZJ i‘
Click to Commect to a Target
Type Ualue
A4 | » [\ Process I{Map ? J J
O~ E|
No Register Contextl
4| v [ e ) sre feneleef ulis cef 1| i | ez Core / kil @
5 |
=
hdl
one
4| »[\cmo fSo fBuid fFiefind {Srect floa / J J
Unknown Int, Cal1 3

g yE=rere [ 3 r T — [ere o P—s : 1. i
15 Start | @ Dezheng Tang - Inbo,.. | @@ CuPhiipsiRYD22940p,., | il uCDragonQsG - Micra,., P2 RYDEBUG<YL_LPCZ2.., N R Lehem O BT 1107 AM

Click “Target”, then the “Connection Control” window will pop out, go to “RVI-
ME”, right click, then select “Connection Properties”, go to “CONNECTION=RVI-
ME”, click “BoardChip Name” on the right side, and select “LPC2294”". This
indicates RVI-ME is going to connect to the LPC229x based target board. Save
the configuration as seen below, and close the “Connection Properties” windows.

If the “BoardChip Name” LPC2294 is not listed, it indicates that the LPC2294
BCD file has not been installed in the correct directory under RVDK. In the
default installation directory, all the processor specific or board specific BCD files
should be found under:

“C:\Program Files\ARM\RVD\Core\1.8\848\phil_mcu\win_32-pentium\etc”

More details about RVDK connection properties should refer to “Connecting to a
debug target” in “RealView® Developer Kit for Philips, Version 2.2, Getting
Started Guide”.
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[EE Connection Properties

File Wiew Help

E | Description: JLiat: Pull Achvanced information from BOARDICHIPICOMPORENT entry

- Evdebug.brd
+jmll (*.bcd) Board/Chip Defin
+ £3(* CONNECTION=EVI-ME |

Hame Ualue ~
I *Connect_with
|1 Remote
3 *Advanced Information
u *Configquration "rvime. rvc™
oy Configuration
}f duto connect ﬂFalse
5; Pre connect
gﬁ *hescription TARM JTAG debug interface [(U3E)™
H Project
" Disabled #False
"¢ shared M Falsze =
*J EBoardChip name
) *BoardChip name LPC2294
.-é; Familsr =clart V

After the configuration, you can close the “Connection Properties” window,
shown above, and confirm to save the configuration.

While in the “Connection Control” window, go to “RVI-ME”, right click, then select
“Configure Device Information”. If no devices appear on the JTAG chain on the
right side of the window, click “Auto Configure Scan Chain”; “ARM7TDMI-S”
should appear after a few seconds as shown below.

File Wiew Help
= Realiew ICE Micro Edition

=

ARMITOMI-S
- Advanced

uCDragonQSG

Scan Chain Configuration

OO {—‘

TAPID

|0 Caode IR Length
0x4F1FOFOF 4

Template Yersion
1:0:0

Device Optiong

0 ARMITOMI-S

TDI Q

[Auto Configure Scan Ehain] [Device Properties...] [ Move Up ]
[ Add Device... ] [Hemove Device]
—JTAG Clock Speed

) Adaptive () 250 kHz ) 2MHz
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Once the connection setup is done, you are ready to open the sample project
and connect the target board through RealView Debugger.

Click “Project”, select “Open Project”, you can select the LED sample project
provided in the RVDK CD-ROM for Philips YL-LPC2294 board. “LED.prj" is the
LED blinky project created on RVDK for code running in either internal flash
(Release) or internal SRAM (Debug). “LED_External.prj” is the RVDK project for
code running in either external flash (Release) or external SRAM (Debug). We
primarily use “LED.prj” as the example to demonstrate not only how to use
RealView debugger to single step through and control the flow of the program,
but also how to use the built-in flash utility to program the internal flash of
LPC2294.

P2l select Project to Open
Lok ir; |'J LED % j e ¥ ER-

';3 INC
b SrC
e

m LEL_External

File name: |LED

Files of type: | Praojects [* pri] j Cancel

Help

Set Directary: | ¢Recent Directories: Fawvarites...

el

Set File: | <Recent Files» j Favorites...

Go to the LED sample project directory, open “LED.prj” as shown above. Go to
toolbar “Build” next to “Project”, click “Build” or “Rebuild” to compile the sample
project. Default project setting will build a loadable debug image to be executed
on the internal SRAM. The loadable image will reside in the “Debug” directory,
and the flash image will reside in the “Release” directory. The very first time,
RVDK will pop out a message “Makefile doesn’t exist, would you like to build it?”,
click “yes” to confirm. The complete build process can be seen on the “Build”
window.
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5.3 Connect RVI-ME to a Target Board

Once the project is open, click hyperlink “Click to connect to a target”. The
debugger will try to connect to the target board. It will take a few seconds to
connect to the board. Once the connection is established, the check box next to
“ARM7TDMI-S” should be checked, and the screen is shown as below.

[Fe lRvDER RM] EEE’ |
Eile Edit Yiew Target Project Build Debug Tools Help
Dl & 28 |RE 8PP CE0 13X EF 285 |Be L
File [$n0_sDURCE Find | || Line -
0 source for context: <Unknow’- E'Jﬂ ﬂ
Click to Load 'C:WPhilips\BVDZ294\lpcZ2oxJample RVDENFPhilips demo)LEDWDebughi LED. axtf'
Type Value -~
. Connection Control (USBO0423\rvdebug. brd) |53 AP ARIIDNE S, | RC=0x00000B6
—pll Tnage LED. axt
Help FlLoad Not Loaded
- — =tProject  LED
Hame [ Description Lgertin. <gaveds
= ) ARM-ARM-TISB RealView ICE Micro Edition +Sources From Project
—Ez RVI-ME KRM JITAG debug interface (T5E)
@ ¥ ARMTTDNI ARMTTDMI-S on localhost | » \process fiap 7 J w
=5l =]
RO 00000669 Rl 00000001 -~
P2 000000DC B3 00000001
R4 000000AC RS oooooc4as
RE 00000001 R7 0oooooon
3 00000000 RO 42CFEADL
RN Anannn,
4| v [ Dam ) sre fshelleef Il &) T’ I\ Gore fDebug 2“"32294:'[ | %

ﬂ disconnect 2

O Warning: Discomnection mode was not honored. Disconnected as-is without debug.
| > connect 2

{ARM RealView ICE Micro Edition

TurboTAP FPGA Simulator

Copyright ARM Limited 200Z,2003

lhtrached to stopped dewice

ode: Little Endian

dizcormect 2

arning: Discomnection mode was not honored. Disconnected as-is without debug.
connect 2

IARM RealView ICE Micro Edition

TurhoTAP FPGA Simulator

Copyright ARM Limited Z002,2003

lsttached to stopped dewice

nde: Little Endian

Srop:
4| v\ oma ,(stwo)(aund A_FueFinu)(smrl K‘Log/ J v

Stopped Ln i, Cal1

Clicking hyper link “...\Debug\LED.axf” as seen above will load the LED sample
image onto the internal SRAM of LPC2294 for execution. Clicking “Debug”,
“Toggle Source/Disassembly”, the source window will show mixed code. At
address 0x4000 0000, the first instruction is “Reset LDR PC, ResetAddr”,
indicating the image has been loaded onto the internal SRAM area successfully.

Go to “Debug”, select “Run” or simply press the “F5” key on the keyboard, the
LED blink program will be executed on the debugger, the result can be seen on
the YL-LPC2294 board.

5.4 Program Internal Flash using RVDK

Once the Board Chip Definition (BCD), the BCD file, has been set in the
connection properties for a specific target board, the Flash Method (FME) file will
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be referenced as well when the BCD file specifies where the internal flash is
located. By default installation directory, all the processor specific FME files
should be found under:

“C:\Program Files\ARM\RVD\Flash\1.8\7\windows”

The FME code will run to program the flash when you select the Flash
Programming window in the RealView Debugger environment. For more details
about FME, please refer to ARM’s Application Note 110, “Flash Programming
with RealView Debugger”.

EE Project Properties

File Wiew Help

n Description: |active configuration to use

I .. LED.pr3 Hame Ualue
f_E]*PRDJECT 5’; Config
+gl—|§EE£TE§MTIDN ﬁ‘; *Config Debug
+ [ *"COMPILE=arm 4, TConfig Release
+ [ TCOMPILE=arm _cpp s‘ﬁ: *Config DebugFRel
+[ 3 *COMPILE=thumnh *hctive config
[ *COMFPILE=thumb_cpp § subdir rule Config name
[ TAISENBLE=arm
g CUSTOM=defaul
+ (3 *BUILD

5.4.1 Build Release Image for Flash Programming

To build a flash image, go to “Target”, click “Disconnect” to disconnect the target
connection first, make JP3 (ISP_EN) CLOSE to enable ISP, push the red
“Reset” button to reset the board, and make sure the debugger has stopped.

Please note: the jumper setting and reset process is imperative to make sure the
board is in a clean state before the flash programming.

Then, go to “Project” toolbar next to it, click “Project Properties”, then select
“Configuration” as seen above. Change “Active config” from “Debug” to
“Release”, then save the configuration of the “Project Properties”, click “Build” or
“Rebuild” to build the release image. This will create the image that can be
programmed into the internal flash.
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5.4.2 Program Internal Flash with RVDK

Use the same procedure mentioned above to reconnect the target board. If the
“Register” window is not open on the RealVlew debugger, go to “View”, select
“Registers”. There are three sections, “Core”, “Debug”, and “LPC2294", which
can be viewed on the registers window. Select “LPC2294”, and the register
window will be shown as below:

| A= 2

I
Hemuryﬂude User Flash L‘\i ”

[+ Memory Accelerator Module
- Menory Map
~Control
MemoryMode User Flash
[+ Phase Locked Loop
[+ Power Control
[+ V¥PE Diwider

4| v FiCore #Debug % LPC2294 A AL

Go to “Memory Map” and make sure “Memory Mode” is set to 0x01 or “User
Flash”. This is to ensure Memory Map Control register is set to “User Flash
Mode”, and interrupt vectors are not remapped and reside in internal flash. For
more details, please refer to System Control Block chapter, “LPC229x User
Manual”.

Once the Memory Map register setting is done, click hyper link “Click to load
...\Release\LED.axf", as seen from below screen,

W2 RVDEBUG<LED> - @ARM7TDMI-S_0:ARM-ARM-USB

Ele Edit ¥iew Target Project Buid Dsbug Tools Help

D FHd &+ BB E PP C0 +tIXEEF 2R E-E- 8¢5

File |Slc Find | j Line e
0 source for context: <Unknows: =Rl 1]
Click to Load 'C:WPhilips\BVD2204\lpc220xSanple PVDE\Philips_demol\LED\Releasel\LED. axf'
Type Ualue ~
@ ARMITDMI-5  PC=0x0000003C
|l Tnage 1ED. axf

[Jload  Wot Loaded

= Project | LED
+Hhettin. <Haved-
+Sources From Project

4| » \Process fMap f _J v

=F &l
+ Memory Accelerator Module ~
- Memory Map

~Control

oL

HemoryMode User Flash
i+ Ph Gl
4| v [\Dsm p 5t fshelie Jutis orf | * 14 r» f Core 2Dabug hLPcazaa f | v

ﬂ --dwarfz -01" -I.\inch -pDebugRel’, ".\SpchLPC2Z8x_lib.c™ ".\src\Main.c” -~
g ~FCARM CPP="c:\progra~lharmhrvctiprogramsh2. 23307 phil_meuwiwin_32-lyarmec -c W
ﬂ 5§ 3RC & (CARM_CPP) -0 §50BJI",none CARM_CPP_FLAGS=" -g --dwarfZ --cpp -01"

—phebugRel’, -FCTHUME="c:\progra~-liarn)rvctiprogranst 2. 24387, phil_ncutwin_32-1ia

rmen o CEDC £ (PTHTMRY —n S2NRTT wome CTHIMR FTARS-" __thomh oo —oduwar£7 010
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The Flash Memory Control Window will pop out automatically as below, enter the
crystal frequency on the board, on YL-LPC2294 board, the frequency is

14.745 Mhz, the Click “Write” will program the Release image “LED.axf” to the
internal flash of LPC2294.

Remove the ISP_EN jumper, press the red “Reset” button again to reset the
board, the code will run in the internal flash. The blinking LEDs indicate that the
code is running from SRAM in the debug mode.

At the time of writing, there are some issues that flash programming will not
complete, if the wrong clock frequency is entered. In the flash log, “Flash
Programming complete” never appears. If that happens, quit RealView Debugger
and start all over again.

Flash: | ARMTTOMI_r4_0:ARM-ARM-USHE at Ox0000; LPC2294 Embedded Flas

~-Jpen Flash Blocks:
0: 0=0000 bytes in, 0x2000 byte block.

Alon ] A0 |

Wirite | EraseJ Cancel J Detailsi Cancel All I

v Eraze Block before Write
v “erify Block atter Write
v U=e Currert walues for Unspecified data in block

Flash Parameters: 1
Clock Freguency (specify 'Hz', 'HHZ' or 'MHzZ"Y. | 14 .75

IFlazh Log;
Flazh block O opened for modify.

Close | Help |
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5.5 Build Images for External Memory

As mentioned earlier, “LED_External.prj”’ is the RVDK project for code running in
either external flash (Release) or external SRAM (Debug). You can use this
sample project to either build a loadable image (Debug) and execute on the
external SRAM, or change the setting in “Active Config” to “Release” in the
“Project Properties” to build a flash image (Release), and use YL_LPC2294
BIOS sample program along with DNW utility to execute the program in external
SRAM and/or program and execute the code in external flash.
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6. Disclaimers

Life support — These products are not designed for use in life support appliances,
devices, or systems where malfunction of these products can reasonably be expected to
result in personal injury. Philips Semiconductors customers using or selling these
products for use in such applications do so at their own risk and agree to fully indemnify
Philips Semiconductors for any damages resulting from such application.

Right to make changes — Philips Semiconductors reserves the right to make changes
in the products - including circuits, standard cells, and/or software - described or
contained herein in order to improve design and/or performance. When the product is in
full production (status ‘Production’), relevant changes will be communicated via a
Customer Product/Process Change Notification (CPCN). Philips Semiconductors
assumes no responsibility or liability for the use of any of these products, conveys no
license or title under any patent, copyright, or mask work right to these products, and
makes no representations or warranties that these products are free from patent,
copyright, or mask work right infringement, unless otherwise specified.

Application information — Applications that are described herein for any of these
products are for illustrative purposes only. Philips Semiconductors make no
representation or warranty that such applications will be suitable for the specified use
without further testing or modification.

7. Trademarks

uCDragonQSG

All referenced brands, product names, service names and trademarks are the property of
their respective owners.
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