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Introduction

1 Introduction to the Rapid Development Kit

The phyCORE-LPC3180 SBC module is designed to be plugged into the appropiate PHYTEC Carrier
Board. The phyCORE-LPC3180 Carrier Board contains the 1/0O connectors as well as any other
interface circuitry not provided on the phyCORE module itself. The phyCORE module, combined with
the PHYTEC Carrier Board, provides a platform to jump start embedded designs and propel concept
to prototype and finished product.

Each PHYTEC Rapid Development Kit contains an SBC module mounted on an applicable Carrier
Board, cables, power supply, printed schematics, applicable evaluation software development tool
CDs, and the PHYTEC Spectrum CD. The PHYTEC Spectrum CD-ROM provides this QuickStart
guide, complete electronic documentation and demo programs.

1.1 Rapid Development Kit Documentation

This "Rapid Development Kit" (RDK) includes the following documentation on the enclosed "PHYTEC
Spectrum for ARM7/9 CD-ROM™:

e the PHYTEC phyCORE-LPC3180 Hardware Manual

e | PC3180 controller User's Manuals and Data Sheets

e this QuickStart Instruction

1.2 Overview of this QuickStart Instruction

This QuickStart Instruction gives a general "Rapid Development Kit" description, as well as software
installation hints and example programs enabling quick out-of-the box sart-up of the
phyCORE-LPC3180 in conjunction with the Keil ULINK and ARM9/uVision3 software tools. It is
structured as follows:

1) The "Getting Started" section describes how to interface the phyCORE-LPC3180 target
hardware to a host PC and uses the Blinky example project to demonstrate the download of
user code to the internal RAM using the Keil ULINK and ARM7/uVision3 software tools.

2) The "Debugging" section introduces the main debugging features using a new target within the
Blinky example project.

3) The "Flash Programming" section shows how to download a secondary boot loader as well as
the Blinky executable into the external NAND Flash

4) The "Getting More Involved" section provides step-by-step instructions on how to create a new
project, add existing source files, configure all necessary tool options and generate an
executable for the phyCORE-LPC3180 using the Keil tools.

© PHYTEC America LLC 2006 L-690e 1 1
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System Description

2 System Description

2.1 Hardware Description

The following PHYTEC hardware components are included in the phyCORE-LPC3180 Rapid
Development Kit (KPCM-031-KEIL) and are necessary for completing the instructions in this
application note:

e the PHYTEC phyCORE-LPC3180 (PCM-031)

e the phyCORE-LPC3180 Carrier Board (PCM-976)

e AC adapter supplying 5 VDC /min. 500 mA, center positive

e RS-232 DB9 serial cable (not needed for QuickStart)

e USBAtoB cable

e the Keil ULINK JTAG-USB adapter, only included in the Keil Rapid Development Kit versionl
e the PHYTEC Spectrum CD for ARM

e the Keil ARM Development Evaluation Tools CD

2.2 Host System Requirements

e Operating System: Windows 98, Windows NT Version 4, Windows 2000, Windows XP
e CPU architecture: Any x86 32-bit or 64-bit (x64: AMDG64 or Intel EM64T) processor

e 30MB Free Hard Disk Space

e 128MB of RAM

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

N

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

D S ARE

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

1: The Keil ULINK is included in the Rapid Development Kit version with the part number
KPCM-031-KEIL.
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2.3 The PHYTEC phyCORE®-LPC3180

The phyCORE-LPC3180 supports the industry's first 90nm ARM-9 based microcontroller. The new
32-bit MCU high-performance, low power LCP3180 ARM926EJ-S device from NXP Semiconductors
(founded by Philips) is the only ARM9 microcontroller that provides a vector floating-point co-
processor and integrated USB OTG, as well as the ability to operate in ultra-low-power mode down to
0.9V. The on-board MMU supports many embedded operating systems. Other chip-level features
include 7 UARTS, SPI, I°C, a real-time clock with a separate power domain, and NAND Flash and
DDR memory controllers.

Please refer to the phyCORE-LPC3180 Hardware Manual for specific information on board-level
features, jumper configuration, memory mapping, pin layout, and carrier board features.

2.4 Keil ARM/uVision3 Software Development Tool Chain

Keil Software development tools for the ARM7, ARM9, and Cortex-M3 microcontrollers are easy to
learn and use, yet powerful enough for the most demanding embedded applications. The Keil ARM
compiler supports all ARM-compatible devices including the NXP Semiconductors LPC3180 device.
For a complete list of supported ARM derivatives go to:

http://www.keil.com/arm/chips.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 uVision3 features including. For more information
on Keil ARM/uVision3 tools visit their website at:

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

3 Getting Started

What you will learn with this Getting Started example:

e installing Rapid Development Kit software

e interfacing the phyCORE-LPC3180, mounted on the Carrier Board, to a host-PC using the Keil
ULINK

¢ downloading example user code to the LPC3180 internal RAM memory.

3.1 Installing Rapid Development Kit Software

3.1.1 Installing Demos and Documentation from Spectrum CD

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 demos and
documentation required for the Rapid Development Kit. Otherwise the setup program start.exe can
be manually executed from the root directory of the PHYTEC Spectrum CD.

The following window appears:

Spectrum

All you need'for Rapid Devdopn'lent

- "“qe

—mz-l:nstall Basic Product Files
Install ExtendedProduct Files

Install [.‘lJ__i_u She

More Information

[ Rl

e Choose Install Basic Product Files Button.
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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.

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

x
Select PHYTEC products ‘

‘“M

Select the PHYTEC products pou want toinstall, clear the products you do not want ta inztal

F — Dezcription
] phwCORE-LPC2294 0K Irmstalls the components for the
| phyCORE-AT 91ME52004 nq |
Change... |
Space Required an C: BE04 K
Space Available on C: 33521004 k.
[ristallShield

¢ Back | MHest » I Cancel |

¢ 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.

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.

e Adobe's Acrobat Reader V7.0 is offered for installation during the next setup step. PHYTEC PDF
manuals require use of Acrobat Reader V7.0 or higher.
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e At the end of the CD installation you can open the QuickStart instructions manual for the Keil
ARM/pVision3 tools. Check the applicable box and click on Finish.

PHYTEC Product Installation

Install5 hield Wizard Complete

Setup has finizhed installing PHYTEC products on pour
computer.

You can immediately begin the QuickStart Instructions for the
PHYTEC products.

MOTE: Additional examples are available in the phyEsT folder

¥ ez, | want to begin QuickStart |nstructions Kel version

[T “es. | want to begin QuickStart [nstructions 1AR version,

< Back I Finizh I [Cancel

3.1.2 Installing Keil uVision3

When you insert the Keil uVision3 CD into the CD-ROM drive of your host-PC, the Keil uVision3 CD
should automatically launch a setup program that installs the required software. Otherwise the setup
program (setup.exe) can be manually executed from the root folder of the CD.

o Install the Keil ARM Evaluation tools, from the enclosed Keil uVision3 CD, following the steps
indicated in the install procedure.

e Alternatively, the Keil ARM Evaluation tools can be installed from:

https://lwww.keil.com/demo/eval/arm.htm

3.1.3 Installing NAND Flash Algorithm

e Copy the NAND Flash Algorithm files from...
C:\PHYBasic\pC-LPC3180\pC-LPC3180\Demos\Keil\Flash

e tO...
C:\KeilARM\Flash
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3.2 Interfacing the phyCORE®-LPC3180 to a Host-PC

Connecting the phyCORE-LPC3180, mounted on the phyCORE Carrier Board, to your computer is
simple.

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

£0rdr
LOFdr
20rdr
00rdr

JP300

il

)

=

Ledr
oLedr

JP305 =
® =]
JP306
Jps0d Eel
JP302 'e=e @
J300
1)
Figure 1: Default Jumper Settings of the phyCORE Carrier Board with phyCORE-LPC3180
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e The ULINK JTAG adapter may come with various flat-band cables. In order to connect this device
to the phyCORE-LPC3180 module you need to install a flat-band cable with a 2.0 mm pitch
connector. If such a cable is not already installed on your ULINK open the enclosure and connect
the 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. A 2.54 mm pitch ribbon connector can also be
connected to X202 on the Carrier Board directly from the ULINK.

e Connect the 2.0 mm cable connector onto the JTAG pin header rows on the phyCORE module.
Make sure that pin 1 on the ULINK cable (black wire) is correctly connected to pin 1 on JTAG
connector (located on the under side of the PCB) of the phyCORE-LPC3180 (refer to Figure 2).

-IBIITRIRENEN

JTAG

Figure 2: JTAG Edge Connector on the phyCORE-LPC3180 (Bottom View)

e Mount the phyCORE module, pins-down, onto the Carrier Board's receptacle footprint (X200) as
shown in Figure 3 below. Ensure that pin 1 of the module matches pin 1 of the receptacle on the
Carrier Board. The JTAG PCB edge connector on the phyCORE-LPC3180 module will point
towards the DB-9 connectors on Carrier Board.

Ensure that there is a solid connection between the module's pins and the Carrier Board receptacle.
Also take precautions not to damage the connectors when the phyCORE module is removed from
and inserted onto the Carrier Board.
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RUN 01
CcoM
Use T

D IS TWaARE ULINK

T T

Figure 3: ULINK Connected to the phyCORE-LPC3180 Rapid Development Kit

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 included 5V power adapter to the power socket X304 on the phyCORE Carrier
Board (refer to Figure 4 for the correct polarity).

Polarity: -+
\
+5 YO0 Center Hole Y i
I | A il 35 mm
-~ L
GMD
Figure 4: Power Connector

e The red power LED D307, located next to the power socket at X304, should illuminate. This
indicates that proper voltage is supplied to the phyCORE module/Carrier Board combination
(which is also referred to as "target hardware" within this document).

e The phyCORE module/Carrier Board combination should now be properly connected to a host
PC via the Keil ULINK. You are now ready to use the Keil ARM/uVision3 tools to establish
communication between the host-PC and target hardware.

© PHYTEC America LLC 2006 L-690e 1 9
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3.3 Downloading Blinky Example Code with pVision3

The pVision3 evaluation software development tool chain should have been installed as described in
section 3.1.2.

e Start the tool chain by selecting Keil pVision3 from within the programs group:
Start\Programs\Keil xVision3 or by double-clicking on the Keil uVision3 icon on your desktop.

After you start pVision3, the window shown below appears. From this window you can create
projects, edit files, configure tools, assemble, link and start the debugger. Close all projects that might
be open by selecting Project / Close Project.

i5ix]
%Eile Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help

EHE PR R(DE[EE %% B e |« » @& a [BE] O oW m

Y LET ErY:]

Project Workspace - x
[Prai P J

> KEIL

An ARM® Company

=% @ IDE for Microcontrollers

x Copyright & 1997-2003 Keil Software, Inc. 81 rights reserved. -
This program is protected by U$ and international laws.

-

[« [ ¥ euild £ Command } Findin Files el >

I I I [ o[ fovR R

| Cutput Window

The Blinky project, when executed, manipulates the 4 user LEDs on the phyCORE Carrier Board.
The Blinky example contains two targets: LPC3180 Int RAM and LPC3180 Ext Memory.

e Open the Blinky project from the pVision3 menu Project / Open Project.
e Browse to C:\PHYBasic\pC-LPC3180\Demos\Keil\Blinky

10 © PHYTEC America LLC 2006 L-690e_1
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e Select the Blinky project and Click Open.

2| x|
Look in: | (£ Biinky = e Bk Er
Ext_SDRAM
Int_RAM
2] Blinky. Uv2J
File name: IBIinky. Uv2 m
Files of type: IF‘roject Files (".uv2) LI il/
2A

¢ Inthe Select Target pull-down menu be sure that the LPC3180 Int RAM target is selected.

s ok - iviiond - [ Phiviackc | pi- PR AR pc- PCTLG Domos | Kol iy | =loi=
e fin Yew Project Debug Flgsh Peppherals Tosls SVCS Window el ==l x|

O IR e ZW# - & QTR s s

bdefina LED_NUN

" LED constante
17 | @anst Ant led maak[] = | (1<<2), (1<<3), (1<<7), (1<<6) };

$Eveld waic (veld) |
24| int delay = 10000000;

%
% | while (delay--}:

T TN ks /(o A P s 7 1L or?

e

Peady DK AR Debugger | T | mw

If the Blinky.c source file is not already visible in the editor window you can open the file by double-
clicking on the file name in the project workspace.
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3.3.1 Build the Project

e Build the target by either selecting the Build Target icon on the build toolbar or in the main

menu bar select Project / Build target.

o 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.

*IBuild target 'LPC3180 Int RAM' -
‘|assembling PHYTEC LPC3000.s.. .

compiling Retarget.c...

compiling Blinky.c...

linking...

"oNInt_REMNBlinky.axf" - 0 Error(s), 0 Warning(s).

OutpLt Window

{[<I>Tv], Build { Command }, Fnd in Files ] |kl | '|J

e |If there are no errors, the code is ready to be downloaded into the internal RAM.
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3.3.2 Start the Debugger and Download to Internal RAM

e To start the ARM/uVision3 debug environment, click on the debugger icon |@ | on the pVision3
toolbar or select from the tool menu under Debug.

e While using the ARM/uVision3 Evaluation Tools, the following warning will appear. Please select
OK and continue.

x
rt MISSING DEVICE (RO03: SECURITY KEY NOT FOUND)
L]

Running in Eval Mode

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 "No JTAG Devices
Found" error 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 3.2).

If the data transfer was successful, a screen similar to the one shown below will appear. The Project
Workspace window changes to the Register page. The debug toolbar is also displayed. In the lower
part of the debug screen you will see the Command window.

&/ Blnky - pVision - [C:\PHYRask\ pC-LPC 180\ pC-LPC 180\ Demos | Kell\ Blinky | Blinky.c] o [=] b1
EIBle fin Yew Project Dehug Figsh Pepipherals Tesls SVCS Wiedow Help =1=| x|
GFED|IBmB|Oc|ER 4B ARG T adesn3@QEREsaFs
HlHonrrn| i AEY ¥ OEREA
Parrgart Vinek apars L ) j
Curord |+ .
RO Oe(B008438 xn
L 000000 1
[+ DelBO080E U aElint main (vaid) |
A3 Odm0as ® int iy
R4 (008010 £
RS Ge8000000 7 SET = lad_mask[0] | lad_mask[1] | lad
RE Del0000000 18 - -
LH CeDOO00000 by .
E: ;m‘c ‘:.; 40 0; i€ LED WUM; i+4) |
R0 DelIBO00840 q TP _CLR = led mask(i];
AN [ 4 .
R1Z 008040 23 9BT = lad_mask[i];
R1IEP  SaDB00460 4
R4 L8 eB000E 45 i .
RISPD  OelB0001c4 4% = (LED HUM - 1}; i >= 0; i—-} 1
- CPSRA QA0000010 7 PIO_OUTF_CLR led mask(i];
PSR RDBOOCOT0 4
45 PP 9ET = lad mask[il;
Fot btmmgt = g
gt P
Sieres )
foon =
]
o e =l B -
8 = fu [ = [, u
S | B mwe [BrieL
T |
WIWORD (DxAD03CO04, O0z00000000) /¢ Disabla Watchdog Timer
}
Init()s ¢/ Tnitialize mamory
LOAD Int_RAMBlinky.axf INCREMEMTAL ## Download

=ns Rogtricted Version with 16384 Byte Code Size Limit
wee Currently used: 1344 Bytes (B%)

SerupFarStart () #¢ Setup for Ruaning
g, main ¢ G0 to Hain

3
5 ASSION BroakDisable BreakEnable BreakKill BreakList BreakSet Breakiccess COVERAGE DEFIMNE DIR Dieplay Enter EVALuate EXIT 5j
0

([T ToT e ), command [Frdm Fes | L
For Help, press F1 UKD ARM Debugger 11: 0,00000000 sec L4 i1 [ W
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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.

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.

EBIinky - p¥ision3 ;Iﬂlll
File Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help
ASH@| ¢ R (D[ EE o % BRM 00 e 1[S O o 17 [
S EOPMTPRU | >HE | QARVEEERRG A
|Pr0jec.l Waorkspace - x| _ ol x|
HeQISte{ IValueI; 19 /:(-:(-:(-:(-ﬁﬁﬁiﬁﬁiﬁﬁ*ﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁi:é:é:(':é:é:6:(-:é(-:(-:(-:(-:(-:(-:(-:(-:(-:(-:(-iﬁﬁiﬁﬁ*ﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁiﬁﬁiﬁﬁ*ﬁﬁéﬁ j
El- Current | * Function: Wait for a number of cycles *
"""" RO (0. R Lt T T T T T L T T LT T T
------- R1 0. |
....... 22
Rz 0x0. 2void wait (veid) !
"""" R3 00 24| int delay = 10000000:
------- R4 0. -
"""" RS 00 %6 | while (delay--);
------- FE 040..
....... 2? }
R7 (0. 20
"""" Ra (0. og L
HS DKG.. 305/********:é:6:(':é:é:6:é:é(-:é:é:(-:(-:é:(-:(-:(-:(-:(-i:(-:(-iﬁﬁ*ﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁi:(-:(-:(':(-:(-:6ﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁiﬁﬁiﬁﬁ*ﬁﬁﬁﬁ
"""" R10 0:0.. 3 | * Main Program *
....... Fn1 DKD 32 :é:(-:(-ﬁ:é:(-:é:é:E:é:é:(':(-:é:6:(-:(-(-:(-:(-:(-:(-:(-:(-:(-ﬁﬁﬁiﬁﬁiﬁﬁ*ﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁﬁ:(-i:(-:(-:(':(-:(-:6:(-ﬁéﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁiﬁﬁiﬁﬁ*ﬁﬁéﬁ/
"""" Fiz (=0.. e
"""" R1315P1 Du0. S34lint wain (void) {
------- RI4[LR)  0a0. %1 int i
------- RISIPC]  Ox.
o 36
""" CPsh D.. ks FIO OUTP_SET = led mask[0] | led mask[1] | led mask[2] | led mask[3];:
- SPSR Ox0... = 1 - - - - - -
g """ User/System k| for (::) /#* Loop forever =
""" Fast Interrupt 40 for (i = 0; i < LED NUM; i++) {
B Interrupt 1 PIO_OUTP_CLR = led mask[i]:
[ Supervisor in e - |LI
Lo hd 14l I vl -
E @[ % | | =eemecL. Blnky |
¥||#=* Currently used: 1344 Bytes (8%) -]
L3
SetupFor3tart () <+ Betup for Running
3 g, main A/ 3o to Main
E >
3 ASSIGH BreakDisable BreakEnable BreakKill Breaklist BreakSet BreakAccess COVERAGE DEFINE DIR Display zi
Z[A [ [> [¥T, euild }, command { Findin Files ]
|ULINK &RM Debugger [t1: 0.00000000 sec  [L:33 C:53 UM R g

e Click on the Run L icon and the program will start executing.

Successful execution of the program will flash the LEDs (D400, D401, D402, D403) on the Carrier
Board.
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4 Debugging

What you will learn with this example:

o familiarize yourself with simple debug functions provided by the Keil pVision3 debug environment
e downloading example user code in the phyCORE-LPC3180 external SDRAM memory

This Debugging section provides a basic introduction to the debug functions included in the Keil
ARM/uVision3 evaluation tool chain. For a more detailed description of the debugging features,
please refer to the appropriate documentation provided by Keil.

4.1 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
sl O® @0
Step Into —l \
Step Over
Step Out
Run to Cursor line

e The first button on the debugger toolbar is the Reset |3§ 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 debugfunctions. 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 ° button. The Stop button interrupts and
stops the running program at an undetermined ocation.
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The first button allowing exact control of the program execution is the Step Into ® putton.

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 ® putton 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.

Al
The next button is the Step Out % putton..

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 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.

4.2 Debugging Modes

The pVision3 Debugger offers two operating modes that can be selected in the Project / Options for
Target phyCORE-LPC3180 / Debug dialog:

The Simulator allows PC-based simulation of most features of the LPC3180 microcontroller
without actually having target hardware. You can test and debug your embedded application
before the hardware is ready. pVision3 simulates a wide variety of peripherals, including external
I/O and timers. The peripheral set is configured when you select a CPU from the device database
for your target.

USB-JTAG debugging interface adapters such as 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.

16
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Options for Target 'LPC3180 Int RAM' x|

Device | Target | Output | Listing | C/C++ | Asm | Linker Debug | Utities |

" Use Simuiator Settings | @ Use: [ULINK ARM Debugger =l
[~ Limit Speed to Real-Time
[¥ Load Application at Startup [¥ Runto maini) [~ Load Application at Startup = | Fiir bo main(]
Initizlization File: Initialization File:
| J Edt... | [\t AN i J Edi.. |
Restore Debug Session Settings ————————————————— Restore Debug Session Settings ———————————————
[¥ Breakpoints [+ Toolbox [+ Breakpoints [v Toolbax
[¥ Watchpoints & PA [~ Watchpoints
[¥ Memory Display [¥ Memory Display
CPU DLL: Parameter: Driver DLL: Parameter:
ISAF{M.DLL I-cLPCBDD[I ISAF{M.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDﬁHMPB.DLL I-pLPC313[l ITAF{MPB.DLL |13LP[:31an

0K |  Cancel

| Defaults | Help

The Blinky demo in this section utilizes the ULINK ARM Debugger environment.

e The ULINK ARM Debugger settings can be viewed by selecting the Settings button.

ARM Target Driver Setup x|

— ULINK USE - JTAG Adapter

Serial Mo: |U0733J6E -

ULINK Versian: [+2.10
Device Family: |4RM
Firrmware Wersion: [v2.01

—JTAG Device Chain

IDCODE | Device Name [ Rlen | e
TDO 0x1B300FOF  Unknown JTAG device 4 Up |
& Ox17900F0F ARMIZEE -5 Core 4
(Wi ] |

TOI

® Automatic Detection

" Manual Configuration

B CODE:

Device MNarme: I

Max JTAG Clack: |1MHz - add | [Deizte || Dpae | Rlen
—Dehug
Cache Dptions — Download Options Misc Options
[¥ Cache Code ¥ “erify Code Download ¥ Use Eleset ot Startup
[¥ Cache Memory [~ Download to Elash

a]'8 Cance!

|
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4.3 Starting the Debugger

e Open the Blinky project as described in section 3.3.

e In the Select Target pull-down menu be sure that the
LPC3180 Ext RAM target is selected.

B Ee fin Vew Projec Debug Figsh Peppharsis Tocks SVCS Wiedow Help
= A e . I AR R B = ][RR

| Porgaet Workmpacs.
=3 LPCI18Y Dnt Memory
23 Startup Code
(£ PTEC_LPCIOO0.S

1
oo o PP Co ) e o

Far Hep, press Fi UL ARM Debugger I Giet I T W

e To download the code into external SDRAM and start the ARM/pVision3 debug environment, click
on the debugger icon | @ | on the uVision3 toolbar.
e Clickonthe Run =+ con and the program will run.

Successful execution of the program will flash the LEDs (D400, D401, D402 and D403) on the
phyCORE-LPC3180 Carrier Board.
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5 Flash Programming

What you will learn with this example:

e downloading the Keil secondary boot loader for the LPC3180.

¢ downloading example user code to the external Flash memory using ARM/uVision3 tools

5.1 Loading the Secondary Boot Loader

To better understand the reasons for the need of a secondary boot loader on the LPC3180 a concise
explanation of the boot process is presentedbelow.

After a reset the LPC3180 executes the on-chip bootstrap software located in the on-chip boot ROM.
This software is responsible for reading code out of NAND Flash and loading it in internal SRAM and
executing it. Because the SRAM is limited to 64kB on the LPC3180, it is not possible to execute code
out of internal RAM which exceeds 64kB in size. Furthermore, despite the presence of 64kB of IRAM
in the LPC3180 the bootstrap software will only copy 15.5kB from the NAND Flash into IRAM for
execution.

To get around this limitation code must be executed from external SDRAM which is much larger in
size than internal SRAM. In order to execute code out of SDRAM three basic steps must be followed:

(1) the SDRAM interface must be initialized, and
(2) the code must be copied from NAND Flash into SDRAM, and
(3) execution must be transferred to SDRAM.

The LPC3180 bootstrap software is not capable of initialization SDRAM, copying code from NAND
Flash to SDRAM, and executing it. For this reason a secondary boot loader must be present on the
LPC3180 target. The secondary boot loader must be located in block 0 of the NAND Flash from which
the LPC3180 bootstrap software will load into IRAM and execute. This secondary boot loader will
then initialized the SDRAM, copy application code from NAND Flash into SDRAM, and then transfer
execution to SDRAM.

For a more detailed description of the boot process, please refer to the phyCORE-LPC3180
Hardware Manual.

Note: Bad block skipping is supported by the secondary boot loader provided with this Rapid
Development Kit.

e Open the Bootloader project from the uVision3 menu Project / Open Project.
e Browse to C:\PHYBasic\pC-LPC3180\Demos\Keil\Bootloader.
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E Bootloader - p¥ision3 - [C:\PHYBasicpC-LPC3180%Demos"Keil'Bootloader'Bootloader.c] = Ellil
@Eile Edit View Project Debug Flash Peripherals Tools S¥CS5 Window Help ;Iilil
EEHG| b s |« » 08 |2 a|[BE] 6 @ o
& Y ¥ #¢[LPC3180 Secondary Boatlo -] ) &

[Project Warkspace LS | B T P PPN —

-
=184 LPC3180 Secondary Boot 002 | /* This file is part of the ARM Toolchkain package = =
£33 Bootiader Code 003 | /% Copyright KEIL ELEKTRONIK GmbH 2003 — 2006 “/
LPC3000.5 L1 L T L T T L L Ty
Eootloader.c ons | = */ =
FlashHu.c 008 | /# Bootloader.c Z-nd level bootloader for Philips LPC318x £/
[1-+£5 Dacumentation 007 | s* =
D Abstract.txt ans /**ﬁﬁﬁ**iii*****ﬁﬁﬁ**iii******ﬁﬁﬁ*iii******ﬁﬁﬁ**iii*****ﬁﬁﬁ**iii******ﬁﬁ/
003
010 | #include "FlashHW.h"
011  #include "NAND Error.h” S Error definitions
012
M3  #define BTACK SIZE 54 A Stack Size
014
015  #define EXT SDRLM (OxE30000000) A Btart address of external SDERAM
016

M7 |/ Enumerated type names definitions
018 | enum PAGE TYPE {3SMALL_PAGE = 0, LARGE PAGE}:

020 | // Comstants walues for Small and Large Page

021 | const unsigned int EBLOCE SIZE[Z] {16384, 131072}; // Block size

022 const unsigned int BLOCE_SIZE SHIFT[Z2] i 14, 17+: /4 Block size in bit shifts
023 const unsigned int PAGE_TUSR_SIZE[Z] { 51z, 2048} ; /S Size of page user data

025 | /Y Global variables used throughount this module =
< R | _'l_I

_ E| @ = Bootoader |

g ]

| Cutput window

-
L[] Build 4 Command A Find in Files [ Kl 3|
|ULTNK ARM Debugger [ |L:36 CiBL LM RiW

e Download the code into NAND Flash memory by either selecting the Download to Flash Memory
LORD

icon ®% 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
pVision3 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.

Verify OK. -
2[[H A "], Build £ Commend }, Find in Fies | L« [
Ready ULINK ARM Debugger | 49 c:13 [ [ [ Rw g
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5.2 Loading the Blinky Executable to Flash

e Open the Blinky project as described in section 3.3.

e Inthe Select Target pull-down menu be sure that the LPC3180 Ext Memory target is selected.

¢ Download the code into Flash memory by either selecting the Download to Flash Memory icon
LOAD

*#% 0on 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.

Erase Done. d
o |Programming Done.
c|Verify UK.
Z|Application running ... -
[« [+ T7] Build £ Command }, Find in Fies | | KN [
Ready JULINK ARM Debugger I L4 C:13 [ um [ Rw g

Successful execution of the program will flash the LEDs (D400, D401, D402 and D403) on the Carrier
Board.
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6 Getting More Involved

What you will learn with this example:

e how to create a new project,

e how to configure the uVision3 IDE (Integrated Development Environment).

6.1 Creating a New Project

e Start the Keil uVision3 environment.

e Open the Project menu and create a New Project called Blinky2.uv2 within the existing project
directory C:\PHYBasic\pC-LPC3180\Demos\Keil\Blinky?2 (default location) on your hard drive.

20

Savein: I \) Blinky2 LI & I‘j( v

File name: |B|inky2 Save I

Save as type: Iiject Files (*.uv2) ;I Cancel

e Select the NXP LPC3180 in the CPU vendor database list and select OK.
|
CPU |

Vendor:  NXP founded by Philips)
Device:  LPC3180

Toolset:  ARM
Data base Description:
----- £1 LPC2212 =|| [ARMS26EJ-S based high-performance 32bit RISC Microcontrolerwih = |
..... £ LPC2214 Thumb extensions
_____ £1 LPe2220 - 16kB on-chip ROM. 64kB SRAM
- 32kB instruction cache, 328 data cache
""" £3 LPc2290 - Extemal Memory Interface, General Pupose DMA Cortroller, USE 2.0
----- £ LPC2292 Ful-speed device (host, OTG block), seven UARTs, two 5P| Controllers,
..... {3 LPC2254 I two 12C interfaces, S0 memory card interface, 55 GPIO pins, 10-+bit ADC,
_____ £ LPC2364 Real Time Clock, 32-bit general purpose high-speed timer with 16-bit
£ LPC26E pre-scaler with capture and D bility, 32-bit mill d timer,
""" Watchdog timer, two PWM blocks, keyboard scanner function, standard
""" £3 LPC2368 ARM Test/Debug interface, emulation trace buffer with 2 x 24 bit RAM,
----- £3 LPC2378 on-chip PLL, boundary scan
----- £4 PBO/PETCS1X2
----- £3 P80/PETC5ZX2 -
] | E =l

oK | Cacel Help
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e When the prompt to "Copy Philips LPC3000 Startup Code to the Project Folder and Add File to
Project?" appears select No.

x

\?/ Copy Philips LPC3000 Startup Code to Project Folder and Add File to Project ?

Yes | No I

e Open the Project Window view by selecting View / Project Window

’ﬁ' Project Debug Flash Peripherals
Status Bar
File Toolbar
Build Toolbar

Debug Toolbar

oject Window
Ottput Window

o

YEREGAM<E@OHAR &

Include File Dependendies

e To configure the target click on the i icon in the build toolbar or right-click on the target,
"Target 1' in the Project Workspace window and select Manage Components.
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\# Blinky2 - p¥ision3 =181

Eﬁi\e Edit ¥iew Project Debug Flash Petipherals Tools SWCS Window Help
sHF BB =0 %% % G e d |« 3|3 q S0 e @m

i+ gﬁITalgeH j &=
Project Workspace T x

=-13

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

Open File

%% Rebuild target

[£] Build target: F?
Translate File

2%/ Stop buld

Add Files ta Group...
b Manage Components
Remove Item

Include Dependencies
_—

Blsals (=]

l:l
[N I»

[ [ o T R

A F I F Build 4 Command A Find in Files

Qutput Window

Setup File Extensions, Books and Environment

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
LPC3180 Ext Memory.

Components, Environment and Books il

Project Components | Folders/Extensions | Books |

|-Emjed Targets: A 2

LPC3120 Ext Memo Source Group 1

Set as Cumrent Target | Add Files
ok | concad | Derui | Help

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 x|

Project Components | FolderstxtensionsI Eooksl

x|+

Startup Code| |

Set as Cumrent Target | Add Files
oK | Cancel Defauls | Help
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Add more groups by selecting the New(Insert) icon %=

groups System Calls and Source Code.

Components, Environment and Books il

Project Components | Folders/Extensions | Books |

in the Groups window. Name the new

bl Al 4

Startup Code
Svstem Calls

Source Code|

Set as Cumrent Target |

Add Files

o |

Cancel

Defaults | Help

Select the Folders/Extensions tab.

26
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e Be sure that Use RealView Compiler is selected under Select ARM Development Tools.

Components, Environment and Books il
Project Componerts  Folders/Extensions | Books |
— Development Tool Folders — Default File Edensions:
I~ | Use Settings fram THELS M]: ¢ Source: [
Tool Base Folder: C++ Source: [“cpp
BIN: ICi"'-KB""-A-Rr“ \ Asm Source: |*s™ “src: *a®
INC: Object: |".obi
LB Library: [-/ib
Redfile: Document: |“td; ~h; “inc
— Select ARM Devel it Tools
Use RealView - [emao, |
Icd Ernres Real\iew Folder:
Use Keil CARM
L Compiler
r Use ENU GNU-Tool-Prefix:
Compiler Cygnus Folder: |C: Cyonus' |
ok | concad | Deruis | 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 the file groups.

[Project Workspace _x
=i LPC3180 Ext Memory

LEa Startup Code

[ System Calls

‘.77 Source Code

a.lz g (% ¥
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6.2 Adding Source Files to the Project

e Inthe Project Workspace window - Files tab right-click on Startup Code and select Add Files to

Group ‘Startup Code’.

Options for Group 'Startup Code'

Rebuild target

Build target F7

New Group

| Add Files to Group 'Startup Code'

& Mayr\%age Components
Remove Group 'Startup Code' and its Files

Include Dependencies

e Inthe File of type pull-down menu, select: "Asm Source file (*.s*; *.src*; .a*)". Browse to
C:\PHYBasic\pC-LPC3180\Demos\Keil\Blinky2 and select PHYTEC_ LPC3000.s.

e Click on the Add button and then click Close.

Add Files to Group "Startup Code'

Look in: | () Blinky2

[ e W

2] x|

=) Blinky2_Uv2.Bak

[Z] Blinky.c

Blinky_LPC3180 Ext Memory.dep
Blinky_LPC3180 Ext NAND FLASH.dep
Blinky_LPC3180 Ext SDRAM.dep

% Clock.ini
1

4 Bxt_RAM.ini
[EliPHYTEC_LPC3000.5
[£] Retarget.c

File name:

|PHYTEC_LPC3000s

Files of type: IAII files (*.%)

Note:

Always use the PHYTEC_LPC3000.s file provided by PHYTEC in your application project if
you are using the Keil Evaluation Version. The default Keil LPC3000.s startup file uses

scatter loading functionality which is disabled in the Evaluation version of the Keil tool chain.
Using other startup code, e.g. the default Keil startup code that is offered when creating a

new project will lead to compiler errors.

28
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e Inthe Project Workspace window right-click on the System Calls group.

e Select Add Files to Group ‘System Calls’.

e Browse to C:\PHYBasic\pC-LPC3180\Demos\Keil\Blinky2 and select Retarget.c.
e Click on the Add button and then click Close.

e Inthe Project Workspace window right-click on the Source Code group.

e Select Add Files to Group ‘Source Code'.

e Browse to C:\PHYBasic\pC-LPC3180\Demos\Keil\Blinky2 and select Blinky.c.

e Click on the Add button and then click Close.

The Project Workspace window should appear as follows:

| Project Workspace T
=-§3 LPC3180 Ext Memory

£-£3 Startup Code

- L.[® PHYTEC_LPC3000.5

EG System Calls

¢ @-[#] Retarget.c

E-£3 Source Code

- [#] Blinky.c

B.[= @ % ¥

At this point you have created a project called Blinky2.uv2 and added C source and system files
called Blinky.c and Retarget.c and an existing assembly source file called PHYTEC_LPC3000.s.
The next step is to configure the Project Options for the Target 'LPC3180 Ext Memory'.
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6.3 Setting Options for Target

Configure the necessary target options by selecting the Options for Target icon AN on the build
toolbar or right-click on the LPC3180 Ext Memory target in the Project Workspace window and select
Options for the Target 'LPC3180 Ext Memory'.

6.3.1 Configure the Target Options

e In the Target tab be sure that Xtal is set to 13 MHz, and
Read/Only Memory Areas off-chip ROM1 and Read/Write Memory Areas off-chip RAM1 are
checked. Set the Memory Areas Start and Size as follows:

ROM1: 0x8000000 (Start) 0x1000000 (Size, 16 MB)
RAM1: 0x81000000 (Start) 0x1000000 (Size, 16 MB)

The Target tab should appear as follows:

Options for Target 'LPC3180 Ext Memory" 5[

Device larget |O|.rtp|.rt | Ligting | CfCHl Asm | Linker | Debug | Ltilities |
NXP founded by Philips) LPC3180 Code &
= Generation
¥tal (MHz): | |7 [ARM-Hode =

Operating system: I Mone ;I

[~ Use Cross-Module Optimization

Start Vector Address: I

— Read/Only Memory Areas — Read/Write Memory Areas
off-chip: Start: Size: off-chip: Start: Size: Naolnit
&  ROM1 |mmumu-u I{bdﬂﬂﬂﬂﬂﬂ &  RAMI |ma1u-uuu-[ru I{bﬂﬂ{H}Dﬂﬂ m
 Rom2 | |  RAm2 | | r
¢ ROM3 | | C  RAM3 | | u
on-chip: on-chip:
« IROM1 | | C RAM1 | | r
" IROMZ | | € IRAMZ | | m
[ ok | Cancel | Defauks | 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 SDRAM. The phyCORE-LPC3180 standard
version features 32 MByte of external SDRAM.
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6.3.2 Configure the Output Options

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

Options for Target 'LPC3180 Ext Memory' il

Device | Target Output | Listing | C/C+ | Asm | Linker | Debug | Lrites |

| Select Folder for Ohiects. Mame of Executable: IBllﬂk)'z

& Create Executable: \Blinky2
[¥ Debug Information [™ Create Batch File
[~ Create HEX File
[~ Big Endian

{~ Create Library: \Blinky2.LIB

Before Make:
I~ Run User Program #1: Browse...
I~ Run User Program #2: Browse...
After Make:
[V Beep When Complete [~ Start Debugging
I~ Run User Program #1: Browse...
I~ Run User Program #2: Browse.

OK | Cancel | Defauts | Help |

e Click on the Select Folder for Objects button and brows to.
C:\PHYBasic\pC-LPC3180\pC-LPC3180\Demos\Keil\Blinky2\.

Click on the Create a new folder & button and name the folder Ext_ SDRAM, double-click the
Ext_ SDRAM folder to open it and select OK.

Options for Target 'LPC3180 Ext Memory"

Device | Target Output | Lising | C/Co+ | Asm | Linker | Debug | Utiites |

Select Folderfor Objects... | Name of Excotable: [Binky2
oo e T 21
- = ; File
[¥ Debug lnfor - [ Binky2 = B ckEr
Create HEX
Coe [#]LPC3000.5
[~ BigEndian |Z] Retarget.c
5)Ext_SDRAM
(" Create Library:
Before Make:
I~ Run User Prog =
[~ Run User Prog —I_’I o
After Make: Path: IC:\PHYEEEiC\DC—LPC313ﬂ\DC—LPC31E{P\Demo:
v Beep When Ct =
I~ Run User Prog —I ELY
[~ Fun User Prog o I

oK Cancel Defauts | Help
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6.3.3 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-LPC3180\Demos\Keil\Blinky2\Ext SDRAM.

e Click OK.

The Listing tab should appear as follows:

y
Device | Target | Output Listing | C/Cs+ | Asm | Linker | Debug | Utities |
| Select Folder for Listings... | Page Width: |79 _I; Page Length: (66 _I;

[¥ Assembler Listing: \Exd_SDRAM\"lst
[¥ Cross Reference

I™ | C Compiler Listing: SEqt_SORARLE bt

¥ Linker Listing: \Ext_SDRAM\Blinky2 map

¥ Memory Map [v¥ Symhols ¥ Size Info
¥ Caligraph ¥ Cross Reference [+ Totals Info
¥ Unused Sections Info
¥ Veneers Info
ok | Conced | Defauts Help
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6.3.4 Configure the C/C++ Options

e Inthe C/C++ tab, leave the default settings. The C/C++ tab should appear as follows:

Options for Target 'LPC3180 Ext Memory"

Device | Target | Output | Listing C/C++ | Asm | Linker | Debug | Lites |

S

— Prep Symbols
Define: I
Undefine: I
— Language / Code Generation
[V Enable ARM,/Thumb Interworking [~ Strict ANSIC Wamings:
Optimization: ILeveI 0(00) |+ I Enum Cortainer ahways int <unspeciied> ¥ I
jze for Ti [~ Plain Charis Signed
W = B [~ | Thumt Mode
[~ Split Load and Store Mutiple [~ Read-Only Postion Independent
[~ One ELF Section per Function [~ Read-Wite Position Independent
Include
pue | J
Misc I
Controls
Compiler  |c —device DARMP3 -g 00 —apcs=interwork - "C:\Keil"ARM\INCPhilips" o "*o" LI
control
sting El
QK I Cancel Defaults Help

6.3.5 Configure the Asm Options

e Change to the Asm tab. In the Conditional assembly control Symbols, Define field, type:
RAM_INTVECT. When set, the startup code copies exception vectors from on-chip ROM to on-

chip RAM.

The Asm tab should appear as follows:

Options for Target 'LPC3180 Ext Memory"

Device | Target | Output | Listing | C/C++ Asm | Linker | Debug | Lities |

— Conditional Assembly Control Symbols

Define: IH)\M_INTVECTI

[ nd=fine; I

— Language / Code Generation
[¥ Enzble ARM,/Thumb Ir king [~ Soft Stack-Checking
[ Read-Only Position Independent [~ Split Load and Store Muttiple
[~ Read-Wiite Posttion Independent

[~ Thumb Mode

[~ No Wamings

Include I
Paths

r

Misc
Controls I

Assembler  |-device DARMP3 g —spcs=interwork -| "C:\Kei\ARM\INC\Philips” —pd "RAM_INTVECT SETA 1"

control  Hist " \Ext_SDRAM\"lst” -xref 0 “0
string

]

[]

oK I Cancel Defaults

Help
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6.3.6 Configure the Linker Options

e Inthe Linker tab, set

R/O Base: 0x80000000 and
R/W Base: 0x81000000

The Linker tab should appear as follows:

Options for Target 'LPC3180 Ext Memory' il

Device | Target | Output | Listing | C/C++| Asm  Uinker | Debug | Lrites |

™| Use temon Layout from Target Dislog
|~ Make RW Sections Position Independent R/O Base: IW
[~ Make RO Sections Position Independert e IW

|~ Dont Search Standard Libraries
¥ Report ‘might fail' Conditions as Emors

disable Wamings: I

Scagfé J Ed... |

Misc ;I
controls ;I
Linker |[*.o0 —ro-base (xB0000000 —entry BeB0000000 —rw-base (cB1000000 first Reset_Handler —strict —map;l
control  |-nfo sizes —info totals —info unused —info veneers
string ;I

0K I Cancel Defaults Help
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6.3.7 Configure the Debug Options

e Inthe Debug tab, check the Use: ULINK ARM Debugger option.
x|
Device | Targetl Output | Listing | CfCHl Asm | Linker Debug |Uti|'rties|
(= Use Simulator Settings |
[~ Limit Speed to Real-Time
[v Load Application at Startup [ Runto main() v Load EJDI_I_II"LFSEF{E::I %”0‘:‘; b main{)
Inttialization File: Inmallzanlcn_ﬁlfry—
[ J Edi. | [ J Edl..
Restore Debug Session Settings ————————————————— Restore Debug Session Seftngs——————————————————
[¥ Breakpoints [+ Toolbox ¥ Breakpoints [¥ Toolbox
[ Watchpoints & PA [v Watchpaints
[¥ Memory Display [¥ Memary Display
CPUDLL: Parameter: Driver DLL: Farameter:
ISARM DLL |1:|_Pc3mu ISARM.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDﬂRMP3.DLL |1;|_Pc31au |TARMP3.DLL I—pLPC31ED
ok | Concel | Defauts | Help

e Configure the ARM Target Driver Setup by clicking the Settings button. The ARM Target Driver
Setup settings should be as follows with all Debug options checked (Cache Options, Download
Options and Misc Option):

x
—ULINK USB - JTAG Adapter —JTAG Device Chain
l—_[ IDCODE | Device Name | Rlen | Mpive
St | S ~ TOO | 0<IBI0OFOF  Unknown JTAG device 4 Un
@® 0x17900F0F ARMYZEE -5 Core 4
ULINK Version: [v210 Dewn
TDI
Device Family: |ARM
l— @ Automatic Detection IDCODE:
Firmivare Versian. [/201 " Manual Configuration Device Name ,—
Max JTAG Clock: [1MHz - Add | De\elel Updalel IRl
—Debug
Cache Options - Download Options Misc Options
’7 [v Cache Code v Yetify Code Download ’7 [¥ Use Reset at Startup
[¥ Cache Memary [¥ Download to Flash
i 0K I Cancel | Help

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
Ext_RAM.ini file (see below).

e Add the correct Initialization File by clicking the browse button J and select Ext_RAM.ini from

the Blinky2 project folder C:\PHYBasic\pC-LPC3180\Demos\Keil\Blinky2.
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Device | Target | Output | Listing | C/C++ | Asm | Linker Debug | Ltiies |

Settings | @ Use: [ULINK ARM Debugger

" Use Smulator
[~ Limit Speed to Real-Time

x|
] _setings |

- -

[ Load Application at St:
Initialization File:

Select Target Debugger Initialization File B

[—. .. . _ s .
|

[ Lock in: | (5 Binky?

21x]
=] « B s Ay fi |

Restore Debug Session
[v Breakpoints
[v Watchpaints & PA
[¥ Memory Display

Ext_SDRAM
"% Clock.ini
Ext RAM.ini

CPUDLE: Paramet
W m Bl
File name: IE:d_FU\M.ini Open I
Dislog DLL: Paramet TS of type: ini Files (*ini) =] Cancel |
|DARMP3.DLL |1;|_Pc.3 [ s eaturdy p —
“
ok | Cancel | Defaus | Help |

The Debug tab should now appear as follows:

Options for Target 'LPC3180 Ext Memory*

Device | Target | Output | Listing | C/C+ | Asm | Linker Debug | Ltites |

x|

¢ Use Smulator Settings | @ Use: [ULINK ARM Debugger x| Settings
[~ Limt Speedto Real-Time
[ Load Application at Startup [ Runto main() I~ Load Application at Startup I~ | Bur ta main(]
Inttialization File: Initizlization File:
[ J Ed. | [Ex R Edt..
Restore Debug Session Settings ————————————————— Restore Debug Session Seftngs——————————————————
[¥ Breakpoints [¥ Toolbox [¥ Breakpoints [¥ Toolbox
[ Watchpaints & PA [V Watchpoints
[¥ Memory Display [V Memory Display
CPUDLL: Parameter: Driver DLL: Parameter:
ISAF\M DLL IcLPCSDDD ISI\FWI.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
IDAF{MPB.DLL |1;|_Pt:31an ITI\F{MPS.DLL I-pLPCEﬂ&D

ok |

Cancel |

Defauits |
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6.3.8 Configure the Utilities Options

e Select the Utilities tab.
e Select the Use Target Driver for Flash Programming option.

e In the pull-down menu select ULINK ARM Debugger.

Options for Target 'LPC3180 Ext Memory' il

Device | Target | Output | Listing | C/C++ | Asm | Linker | Debug ~ Uiites |

— Configure Flash Menu Command
® Use Target Driver for Flash Programming

LILINK. ARM Debugger Settings [~ Update Target before Debugging
i File: | e

{~ Use BExtemal Tool for Flash Programming

Ccmmand.l _I

Arguments: I

I~ | Bun Independer

QK I Cancel Defaults Help

o Click the Settings button.

e In the Flash Download Setup window select: Erase Sectors, Program Verify as well as Reset
and Run in the Download Function section.

Flash Download Setup x|

— Download Function FiaM for Algorithm

LORD " Erase Ful Chip ¥ Program

d © EraseSectos [ Vel Start: [408000000  Size: | 0x2000
" DonotErase W Feset and Fun

— Pragramming Algarithim

Description | Device Type | Device Size | Addresz Range

Start: I Size: I

Add | Femoyve I oK | Cancel | Help

e Click on Add to add a Programming Algorithm.
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e In the Add Programming Algorithm window, select LPC3180 NAND Flash SP and click Add.
The NAND Flash device is the external Flash memory populating the phyCORE-LPC3180

module.
x|
Description | Device Type | Device Size ;I
AT SAMT 32KkB Flash Cn-chip Flash 3zk
AT SAMT B4KB Flash Cn-chip Flash G4k,
Lk3Sx00: 16kE Flash On-chip Flash 16k
Lk3Sx00 32kE Flash On-chip Flash 32k
Lk3Sx00 64kE Flash On-chip Flash Bk
L350 BkB Flash On-chip Flash gk
[ S Ext. Flagh 8-hit 128k
LPC2000 |1AF2 128kB Flash  On-chip Flash 128k
LPC2000 [AP2 16kE Flash COn-chip Flash 16k
LPC2000 IAF2 256kB Flash  On-chip Flash 256k
LPC2000 [AP2 32kB Flash COn-chip Flash 3zk
LPC2000 I1AF2 512kB Flash  On-chip Flash 500k
LPC2000 |AP2 B4kE Flash COn-chip Flash Gk,
LPCZ000 |AF2 8kB Flash COn-chip Flash gk
LPC2000 AP 128kE Flash COn-chip Flash 120k
LPC2000 AP 256KE Flash COn-chip Flash 248k ﬂ
add | Concal |

e Click on Add.

e Inthe RAM for Algorithm fields, set the Start address to 0x08000000 and address Size to 0x2000
as shown below.

e In the Programming Algorithm window click on the LPC3180 NAND Flash SP device and set the
Start address to 0x80000000 and Size to 0x08000000 as shown below and click OK.

Flash Download Setup x|
- Download Function Ak far Algorithm
LiRD " Erase Full Chip ¥ Program
‘i @ Erase Sectars ¥ “erify SIart_IEIxEIE[II]I]EIEIEI Size; |0x2000
 DonotErase [~ Resetand Run

i Programming Algorithm

Description Device Type Device Size Address Range
1284 80000000H - 87FFFFFFH

Start [0x80000000 Size: [0x03000000

Add | Remove | oK | Cancel | Help I

e Back in the Utilities tab, select the browse button J in the Init File line.

e Inthe Select Flash Initialization File pop-up window browse to
C:\PHYBasic\pC-LPC3180\Demos\Keil\Blinky2 and select the Clock.ini file.

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

Options for Target 'LPC3180 Ext Memory'

Device | Target | Output | Listing | C/C++ | Asm | Linker | Debug ~ Uiites |

— Configure Flash Menu Command
® Use Target Driver for Flash Programming

JULINK ARM Debugger
It File: | \Clockri

LI Settings

{~ Use BExtemal Tool for Flash Programming

I~ Update Target before Debuaging

Ccmmand.l

L

Arguments: I
I~ | Bun Independer

oK Cancel Defaults

e Click OK.

e |n the main uVision3 menu select File / Save All.
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6.4 Building the Project

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

e Build the desired target by either selecting the build icon . 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, save the file and repeat the build.

If there are linking errors as shown below, check that the PHYTEC_LPC3000.s startup code was
included in the project as described in section 6.2.

Build target 'LPC3180 Ext SDRAM' -
‘|assembling LPC3000.s...

compiling Retarget.c...

compiling Blinkv.c...

linking...

Ext _SDREMSBlinky.axf: Error: L6218E: Undefined symbol Image$SSER_IROMISSROSSLength (referred from lpe3000.o0).
SExt_SDRAMNElinky.axf: Error: L6218E: Undefined symbol Image$SREW _IRAMISSEWSSLength (referred from lpe3000.c).

§|Target not created

< -
S|« > [> 1 Build /i Command }, Find in Fies / | R I "J

If there are no errors, the code is ready to be downloaded into the phyCORE-LPC3180 external
SDRAM for debugging and to the phyCORE-LPC3180 external NAND Flash memory. Refer to
section 5, Flash Programming for Flash download details.

Note: Always use the PHYTEC_LPC3000.s file provided by PHYTEC in your application project
when working with the Keil evaluation version. Keep in mind that this version is limited in code
size. The default Keil LPC3000.s startup file uses scatter loading functionality, which is
disabled in the evaluation version of the Keil tool chain. Using the default Keil startup code,
which is offered when creating a new project, will lead to linker errors.

The scatter loading functions in the Keil tools provide the size of the compiled application
binary. The secondary boot loader uses this size information to determine how much code to
load into SDRAM for execution. The PHYTEC_LPC3000.s startup file has the binary code
size hard coded to 16KB, which is the maximum size for the Keil evaluation tools, rather than
using a dynamic size determination via the scatter loading function.

For projects built with the full version of the Keil ARM Development Tools, please use the
default Keil startup code for the LPC3180. This startup code will determine the binary file size
based on actual values rather than using the fixed 16KB size.

40 © PHYTEC America LLC 2006 L-690e_1



Suggestions for Improvement

Document: phyCORE-LPC3180 QuickStart Instructions - KEIL
Document number: L-690e_1, November 2006

How would you improve this manual?

Did you find any mistakes in this manual? page

Submitted by:
Customer number:

Name:

Company:

Address:

Return to:
PHYTEC America LLC
203 Parfitt Way SW, Suite G100
Bainbridge Island, WA 98110
Fax : (206) 780-9135
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